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BBegeHue

N3yuus nmepsyio yacTh Kypca «Mudpopmarurka m UKT», Bh
OCBOMJIM JIMINIL HEKOTOpHIe pas3fesbl 3TOH GOJBIION HAYYHOH M
IpHKJagHoM obJsacTi. JJaHHEIH yueGHUK IO3HAKOMHT Bac C HO-
BBLIMH pasfejiaMH IIpeJMeTa, IOMOXKeT IPHoGpeCcTH HOBhIE HABKI-
KU UCIIOJIb30BAaHUSA HHPOPMAITHOHHO-KOMMYHMKAIIMOHHBIX TEX-
HOJIOTHIA.

B aToM yueGHOM roZy Bbl O3HAKOMHUTECH C KOMIILIOTEPHBIMH
CeTAMH, KOTODBhIE€ MCIOJIb3YIOTCA AJA Iepefadynl HHPoOpMaIuu.
TexHOJOrHH paboThl ¢ HHPOPMAILMEl B KOMIBIOTEPHBIX CETAX
Ha3bIBAIOTCS KOMMYHHUKAIIMOHHBIMY TeXHOJOTUAMHU. B peayib-
TaTeé BAM B IIOJHOH Mepe CTaHET NOHATHBIM CMEICI TepMHHa
«AHGOPMaMOHHO-KOMMYHHUKAaINOHHEIE TexHOoJorun» — UKT.

OueHb BAXKHBLIM IPHJIOMKEHHEM KOMIIBIOTEDHOM TeXHHUKH fAB-
JseTcsa MHPOpMaIHOHHOe MoAesnpoBaHue. CKOpo BBl y3HaeTe,
YTO TAKOE MOJeJb, KaK Ha KOMIIbIOTEPEe CO3MAI0OTCA H AJIA Yero
HCIIOJNb3YIOTCA HHPOPMAIIMOHHBIE MOAEIH, Kakue cpeacTsa UKT
IIPUMEHAIOTCA JJIs NHGOPMAIIMOHHOI'0 MOAeINpoBanus. B uuciao
TaKUX CPEACTB BXOAAT CHCTEMBI yIpaBileHWs 6azaMM AAHHBIX
(CYB/) u Tabauunkie nponeccoprl. C momornbio CYBJ] Ha KoM-
IBIOTEpE CO3AAIOTCA MHMOPMAIIMOHHEIE XPAaHHJUINA, KOTODHIE
HaspiBajoTcsa 6aszamMu gaHHEIX. TabiauyHbIE IPOIECCOPHI IIpHMeE-
HAOTCA JJIST OPTAHUBAIIMY BHIYHUCIEHHHN B 3JIEKTPOHHBIX TaGJIH-
nmax. Ecau Takue BBIYUCJIEHUA OTHOCATCA K KAKOMY-TO peaJbHO-
MY OPOIECCY, TO MOXKXHO 'OBOPHUTE O TOM, UTO B 3JIEKTPOHHBIX Ta0-
JINIAX pealu30BaHa MaTeMaTHYECKAast MOJie)Ib 3TOTO IIpolecca.

YupasjieHne — elre ogHa JOHINPHAA 00JACTH UCIIOJIb30BAHUSA
KOMIBIOTEpPOB. C MOMOIIBIO KOMIBIOTEPOB YIIPABJIAIOT CAMOJIETA-
MH, paKeTaMH, NPOMBIILIEHHHBIMH YCTAHOBKAMH, IIPOM3BOA-
CTBEHHHIMH KOJJIEKTUBAMH, OTPACJIAMHM S3KOHOMHUKHU U np. Oka-
3BLIBAETCH, UTO Y TAKUX Pa3HOOOpA3HBIX BADUAHTOB YIIDABJIEHUA
ecTh 061 e 3aKOHBI. OHM OBLIIM OTKDHITHI B HayKe KuGepHeTHKe.
C OCHOBHBLIMHY NMOHATHUAMH 3TOM HAYKH BAM IIPECTOUT IIO3HAKO-
MHTBCH.
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Bcesikoe ynpaBiieHME OIPOMCXOAUT IIO OIPEAEeJeHHbIM IIPaBU-
Jj1aM, KOTODbIe HA3BIBAIOTCH AJI'OPUTMOM yIpaBjieHUA. AJIro-
PHUTM, 3a0MCAHHEIN Ha A3bIKE NPOrPAMMHUPOBAHUA, «IOHATHOM»
KOMIILIOTEDY, Ha3bIBAeTCHA KOMIIbIOTEPHOI mporpamMmoii. B aroit
YyacTH Kypca Bbl HAYYHUTECh CTPOUTH AJITOPUTMBI M IINCATh HE-
CJIOYKHBIE IIPOIDaMMBI Ha A3BIKe NporpaMmupoBanud Ilackaib.

H3zo0peTeHns pasjinyHbIX CPECTE I MHCTPYMEHTOB [IJIA XpaHe-
HHUA, epefadn U o0paboTKM MHGOPMAIUH COBEPIIAJINCEH C IPEB-
HUX BpeMeH H Jio HarmuXx gaeii. C ncropueit Takux H3o0peTeHu BbI
HO3HAKOMMTECH B IIOCJIeAHel riiaBe yuebHuKa. McTopua KOMIIBIO-
TepoB 1 IKT Geper nHauaso ¢ cepeaunas XX Bexa. C aToro BpeMeHN
HayMHAaeTCA Ipolece MHGOPMATHIALNY PA3INIHbIX obJiacTeil ae-
ATEJIHLHOCTH JIIOAEH, MPOUCXOAUT (POPMHpPOBAHKE UHGOPMAIIMOH-
HO-OPHEHTHPOBAaHHOTO0 00IecTBa. IIpoGiemMb! nHGOPMAILHOHHOIO
of1mecTBa N3y4JaeT pasies] HHPOPMATUKH, KOTOPBIA Ha3LIBAETCA
coIMaJbHON HHGOPMATHKON. O HEKOTOPBIX BOIPOCAX COIMAJIL-
HO# MHGOPMATHKY BhI Y3HAETE B KOHIIE HAIIEro Kypca.

Wrak, IpoAoKKUM Hallle ITyTellecTBHE 1o okeany MHdopma-
TuKu. HeKoTophle MaTepHUKM U OCTPOBA B 3TOM OKeaHe BHI II0ce-
TIJIN U CCJIEOBAJH B IIePBOii uacTu nyremectsusd. Ho eme oc-
TaJuCh HeM3BeJaHHbIe 3eMiH, Oesible IATHA Ha KapTe OKeaHa
3HaHUI. BMecTe ¢ HAITUM OTBAYKHBIM KanuTaHoMm — Toukoii-Py
BaM IIPEJCTOHUT IIOCETHTHh 3TH 3€MJIM, HAHECTH HX NOAPOOHOe
ONHUCAHVE Ha KapTy 3HAHWII. Y CIIeX0B BaM B 3TOM HEJIETKOM, HO
OYEeHb NHTEPECHOM Iy TemIeCTBUH!]
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Kak He 3a6nyauTLCA B UHTepHeTe




10 Inaea 1. Nepenaya nHOpMaLUU B KOMNLIOTEPHBIX CETAX

Kak ycTpoeHa
§ 1 KOMNblOTEpPHas
ceTb

OcHosHbie memyvi napazpagha:
B YMmo makoe KOMNbIOMEPHAR Cemb;
® JOKAJAbHbLIE Cemu;
n zaob6anvHbie cemu.

Yro Takoe KOMNIBIOTEpHAA CeTh

Bu1 y)ke 3HaeTe, 4YTO NpH paboTe KOMIIBIOTEpPA HENPEPHIBHO
TIIPOUCXOAUT MHPOPMAIMOHHBIA OOMEH MEMXAY COCTABJIAIOINIM-
MU ero ycTpoiicTeaMu. Ilepesaua nEdopManueii Mexxay MoJb30-
BaTeJIeM U KOMIIBIOTEPOM OCYII[ECTBJIAETCHA depe3 KJIaBHaTyDy,
MOHWTOP, IIDUHTEP U APyrue yCTpPocTBa BBOAA/BhIBOLA. A Te-
Hephb BH Y3HAETe, KAK KOMIIbIOTephl 0OMEHUBAIOTCSH HHGOpPMaA-
mueit Mexxay cob6oil yepes KOMIBIOTEPHBIE CETH.

" KoMnsroTepHas ceTh — 3TO IPOrPaMMHO-
% alnapaTHBIH KOMILJIEKC, 00ecIieunBaIONii

aBTOMaTHBHDOBaHHbIﬁ o6MeH HaHHBIMH MEXAY
KOMIIBIOTEPAMH 110 KaHaJlaM CBA3H.

KoMObOTEPHYIO CeTh HAa3bIBAIOT MeENEKOMMYHUKAYUOHHOIL
cembio, a npoiecc obmeHa nHbopmaueil 1o TaKOil CeTH Ha3hI-
BalOT meaexommyrnurxayueii (0T rped. «teles — Brab, KajeKo
JaT. «communicatio» — cBa3b).

JlokaabHEIe ceTH

Heb6oapi1ne KOMIBIOTEPHEIE CeTH, paboTaIKe B IpeAeax
OJHOr'0 IOMEIlleHUs, OJHOTO MPeJANPHUATHA, HAA3LIBAIOTCHA
JoKaasaHBIMH ceTaMH (JIC). OORIYHO KOMIBIOTEPHI OJHOM JIO-
KaJIbHOII ceTH yJaJieHHl APYT OT APYyra Ha paccTossHHe He GoJiee
OXHOT'O KMJIOMETpA.

JlokanbHaA ceTh AAET BO3MOXXHOCTh IT0JIh30BATEJIAM He TOJIb-
KO GEICTPO 00MEHMBATHLCA JAHHBIMHU APYT C APYTOM, HO ¥ 3ddex-
THBHO MCIIOJIb30BATH PECypPChl 00'bEAUHEHHBIX B CETh KOMIIbIO-
TepoB — y3JI0B ceTH. TaKMMHK pecypcaMM MOT'YT GBITh JUCKOBAS
NaMsAThb, YCTPOMCTBO I1eYaT, (paKCMOeMEBI U APYTHE TeXHUYEC-
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KHe CpeIcCTBAa, & TAKKe IporpaMMHoOe obeciieueHHe ¥ Ipoyas HH-
dopmanusa B paiinax.

C TOUYKM 3peHUSA OpraHu3allii B3aMMOAeHCTBUA OTAEIbHEIX
asneMeHTOB JIC BBIZENAIOT [Ba TUIIA TAKNX CHCTEM:

¢ OJHOPAHTOBYIO C€Th; B Heil Bce 00beAMHEHHBIe KOMIIbBIO-
Tephl pABHOIIPABHEI}
® CeTb C BblEeJIEHHBEIM Y3JI0M.,

ITonn3oBaTesn10 OZHOPAHTOBOIL CETH MOTYT OBITHL JOCTYIIHEI pe-
CYPCHI BCeX HNOJKJIIOUYEHHEIX K Heil KOMIIBIOTEPOB (B TOM cJIydae,
€CJIM 3TH Pecypchl He 3AlIMIIEHEI OT IIOCTOPOHHETO AOCTYIIA).

B IIKOJIBHBIX KOMIBIOTEPHBIX KJaccax 4Yalle BCero UCIOJIb-
syercd JIC ¢ BuIleIeHHBIM Y3JI0M, OPraHU30BaHHAA II0 CJAeLYIo-
meMy OpHMHIIUIIY: MMeeTcA ogHa MamwuHa (y3es), BHEIIIOIHAIO-
mad JOMOJIHUTEJAbHBIE o0cayKuBaroniue GyHknun. Takoi yaen
Ha3BIBAIOT Cepéepom n0KaibHoll cemu. IIpoume y3JbI ceTH Ha-
3BIBAIOTCA pabovumu cmaryuamu. OnmepaloHHAs CHCTEMA,
ympasJjAomas paboToii cepsepa u pabouux CTaHIMi, ITOAAED-
JKHMBAET PEXXHMM CETEBOT'0 B3aUMOJAeHCTBUA.

BolaeseHHBIA KOMIILIOTEP MMeeT OOJILIIYI0 JUCKOBYIO IIa-
MATHb, K HeMY IOJKJIOUeHbl YCTPOMCTBa, KOTOPBIX HET Ha pabo-
yux craHuuax. Ha ceTeBoM cepBepe XpaHHTCA IIPOrpaMMHOE
obecrnieuenue M Apyras mHbopManusa, K KOTOpoit Moryrt obpa-
LIAThCA IT0JIb30BATEJH CETH.

Ha muHornx npegnpuaTusax Ha 6a3ze JOKAJIBHBIX ceTeit pabo-
TawT NHGOPMAIIUOHHEIE cucTeMbl. HanpuMep, B KPYIIHOM TOp-
TrOBOM IleHTpe Ha cepBepe XpaHUTcA 6a3a JaHHBIX, COAEpIKAaIIad
CBeJIeHM A 0 TOBapax, MMeIoNIuxcsa Ha ckjaaze. Paboune crannuu
YCTaHOBJIEHB! B TOProBHIX OoTAeax. Ha HMX mo 3ampocaM IIpo-
JaBIIOB C cepBepa IOoCTynaeT HHPOPMALMA O HAJIUYNY HYKHOT'O
ToBapa. C paboueil craHum Ha cepBep IIepeJaloTCa CBeIeHN O
npoxanHoM ToBape. Ilocie aToro cepBep BHOCUT COOTBETCTBYIO-
Inue U3MeHeHUd B 623y JaHHBIX.

I'no6GanpabIe CETH

Jpyroii pasHOBHIHOCTHI0 KOMIBLIOTEPHBIX CeTeH ABJIAIOTCA
rJao6ajasHbIE ceTH. Jlabllie peub IIOieT UMEHHO O HUX.

T'nobanbHas ceThL CBA3BIBAEGT MEXAY CcO00M MHOKECTBO
JIOKAJBbHEIX ceTel, 4 TaKKe OTJeIbHbIe KOMIILIOTEePhl, HE BXOA -
Ifue B JJOKaJbHBIE CeTH. Pasmeph! riob6ajbHBIX ceTell He orpa-
HUYeHEI: CYyIIECTBYIOT CeTH B MacIHITabax CTpaH, KOHTUHEHTOB 1
Bcero Mupa.
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OpraHuM3anusa CBA3M B rNIOOAJILHBIX CETAX IIOX0Ka Ha Opraiu-
s3anuio TesedonHo cBa3u. TemedoH Kax10ro ab0OHeHTa DOKIIIO-
YeH K OIPEeAENIeHHOMY Y3Jy-KOMMyTaTopy. CBf3b Mexxy
KOMMYTaTOPaM# OpraHM30BaHA TAKHM 00pasoM, 4To6hI Jio6bIe
nBa aGoHeHTa, rie 6L OHM HM HAXOAUJHCH, MOIJIM IIOTOBOPHTH
apyr ¢ apyroM. 1 rakas TeiedoHHasA CEThb «IOKPLIBAET» BECh
MHpP. AHaJIOTMYHO paboTaloT KOMNbIOTEpHbIE ceTH. IlepcoHasb-
HEIA KOMIILIOTEP MOJIL30BaTEJIsA CeTH (ero TaKKe MOXXHO pacCMaT-
PHMBAThH B KadYecTBe aG0OHEHTa ceTH) NOAKJIIOUAETCA K ONPeAeJIeH-
HOMY IIOCTOAHHO JeHCTBYIOINEMY Y3Jy CeTH. Y3Jbl CBA3aHBI
MeX Ay coboif, M 9Ta CBA3b MOAAEPKHUBaeTcA HocToaHHO. Ha puc.
1.1 yaasl ceTn 0003HauyeHH Y1, Y2 u T. 4., a KOMIBIOTEPHI IIO-
Jn3oBaTenen — All, Al12urT. A.

At

Puc. 1.1. XapakTepHas apXUTEKTypa II00aIbLHOMH ceTH

CynrecTByIOT KOPNOPATHBHEIE CETH, DErHMOHAJLHBLIE CETH.
OOBIYHO Ka)kJasd KOMNLIOTEPHAS CeTh UMEET CBA3b C APYTHMH
cetamu. JJis 3Toi 1iesiu B KaXKA0H CETH CYIEeCTBYIOT CIENHAJIb-
HO BHIJIEJIEHHBIE Y3JIbI, KOTOPhIe Ha3KBAIOTCA NMuI03aMu. OHH
OCYIIECTBJAIOT NEPECHIJIKY JAHHRIX MEXKIY CETAMH.

CymecTByeT mMuposas cucmema KomnvbiOmMepHvix cemeil, dye-
pe3 KOTOPYIO MOXXHO YCTAHOBHTL CBA3bL ¢ CAMBIMH AAJIEKMMHU
YroJIKaM¥ IIaHETH. JTa CUCTeMa HadwiBaeTcsa HTepHeT (aHTII.
«net» — cetn). 06 NHTEpHETE peub NoiiieT HEMHOTO MO3Ke.

fé} KopoTko o rnaBHOM

Romnmo'repnaa T€JICKOMMYHHKaAnMOHHAA CeTh — 3TO MHO-
¥XeCTBO KOMIIBIOTEPOB, COEAMHEHHBIX KaHAJIaAMU Ilepeaadyyu UH-
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dopmamuu u umeromux I10, obecrmeunBaloniee aBTOMaTH3NUPO-
BaHHYIO CBA3b MEXJAY HUMH.

B 0JHOPAHIOBEIX JIOKAJBHLIX CETAX BCE KOMIBIOTEDPHI PaB-
HOIpPaBHHI.

JIoKaJIbHaA ceTh C BRIJIEJIEHHBLIM Y3JIOM BKJIIOYAET B ce6sA ce-
TeBO# cepBep M MHOKeCTBO paboumnx crannuii. Cepsep HCHOJIb-
3yeTcda KaK XpaHWIHINe o0INUX MHPOPMAIIMOHHBIX PECYpPCOB,
a TaKIKe COAEDYKHUT HEKOTOPhle TEXHUUECKHe YCTpoicTBa obmre-
ro JoCTyHa.

PaboTy 1I0KaJIbHOM CeTH NOAIEPXKHUBAET CeTeBas OlepaIuoH-
HadA cHCTeMa.

I'mo6anbHaA ceTh — 9TO CHCTEMA CBA3AHHBIX MEXAY cOGOi
JIOKAJBHBIX CeTeil 1 KOMNBIOTEPOB OTAEJbHEIX MOJb30BaTeNe,
VAAJEHHEIX APYT OT Apyra Ha 60JIbIIIHE PACCTOAHUA.

HNHTepHET — MUPOBAA CHCTEMA KOMIOBIOTEPHLIX CETE.

? Bonpocsi u 3adaHus

1. YTo TaKkoe KoMObBIOTEPHASA CETh?

2. Kaxk ycrpoena JjokanbHasa ceTh? Kakne QyHKIUM OHA BEITOJIHAET?

3. YTo Takoe riobansHAA ceTh?

4. Kax HasnIBaeTCcs BCEMHUDHAs CeThb, oO0beaAMHAIONIAaA B cebe 6oab-
IIMHCTBO CYIMECTBYIOIMUX B MUpe ceTeit?

5. Ilpuaymaiite pasanuHble cIOCOGH COEAWHEHHA B CETh YETHIPEX
KOMIbIOTEPOB-cepBepoB. Halignre cmocob, obecneunBaiomuii ca-
MBI KOPOTKMiI MapmpyT nepefaqyy MHGOPMAUM MEXAY ABYMSA
JIOGHIMH ITOJIb30BATEIAMH.

ONeKTPoHHaA noyrta

§ 2 | v Aapyrve cepBuUChl
] KOMNbLIOTEPHbIX CeTen

OcHoenbie memol napazpada:

Ha3HaveHnue 3eKmMPOHHOU noumut;

noumosustil awurK, 31eKmpoHHbLl adpec;
cmpyxmypa 31eKxmponH0oz0 NUCbMA;
meanexoHpeperHyuu;

gaiinosvie apxuebL u dpyzue cemeasvie CePEUCDHL.



14 naea 1. Nepepava uHoOpMaLIMN B KOMNLIOTEPHbIX CETAX

Hassauenme 3JeKTPOHHON IIOYTHI

Kaxkas »xe nndopMarusa nepeaeTcs 1o KOMIbIOTEPHBLIM Ce-
Tam? Camasa pasHooO6pasHas. 3TO MOr'yT OLITH IIMCHbMAa, 06BAB-
JIeHHUdA, peKJaMa, IporpaMMHoOe obeclneueHre, KOMIIbIOTEPHBIE
HIpHI, JeJoBasd AOKYMEHTAIlIMs M MHOroe japyroe. Besa ara
uHpopMaIiusa B BUAe PAHIOB XPAHHUTCA HA MAarHUTHBIX AUCKaX
noJsb3oBarejeit IIK u cepsepos.

OO0MeH MUCbMaMH B KOMIOBIOTEPHBIX CETAX

Ha3bIBaeTCA 3NEKTPOHHOM MouToi (e-mail).

OJIeKTPOHHAS IIOYTA — OAWH K3 CAMBIX IIONYJIAPHBIX BUAOB
CepBHCOB (BUJOB YCJYI') KOMIBIOTEPHEIX CETEM.

ONeKTpoHHAA mouTa paboTaeT ropasfgo GbicTpee OOBIYHOM
IouThI. B caMbIii fajileKnit yroJIOK MUPa MUCHhMO MOJXKET JOMTH 3a
HECKOJILKO MHHYT. B TeueHHe THS MOKHO HECKOJILKO pasd o6Me-
HATHCA MUCBMAaMH CO CBOMM KOPPECIOHAEHTOM Ha APYI'OM KOH-
TUHEHTE.

IlouToBhlil AMMUK, DJIEKTPOHHLIN ajgpec

3aperuCcTpUpPOBaHHLBIM II0JL30BATEIb CETH IMOJydYaeT Ha
IIOYTOBOM cepBepe (Ipyroe Ha3BaHWE — «IIOYTOBOE OTHEJIEHHE» )
ITOYTOBBIH AIIHK.

IlouyTOoBBIM AMMK — 5TO UMEHOBAHHBIA «Pasaesa»,
OTBeJIeHHBIH JJI1 KOHKPETHOIO II0JIb30BaTe A

Ha IIOYTOBOM CepBepe, IPUHUMAIOIEM 1
o6pabaThIBaIOIIIEM HOCTYHAION[YIO IIOYTY.

KaxgoMy mouTOBOMY AIMUKY MIPHCBAUBAETCA CBOE MMA, OT-
JUYHOE OT APYIrHX MMeH. B 3TOT AIHK MOYTOBKINA ceprep IoMe-
L1aeT NHUCbMAa, MMOCTYIAOIHE K II0JL30BATEJIO.

IlepesaTr NHUCHPMO B HOYTOBRIA HAUK MOMKeT JI060i
NOoJIb30BAaTEeJh CEeTH, €CIH OH 3HAeT IJEeKTPOHHEIH aapec. W3-
BJIeYb (IIDOYUTATH MM MepelnucaTh Ha CBOI0 MAIIHHY) IMMCHMO
U3 MOYTOBOro AIHMKA MOYKET TOJIBKO ero BiageJtern. HocTyn K
uHpOpPMAIMHU 3alUINEH IIAPOJIEM, KOTODPBIM 3HAeT TOJBKO XO-
3fUH ANHKA.

Yro npeacraBiAeT coboit aseKTpoHHBIN aApec? ITo csoeit
CTPYKTYpe QH IIOXO0K Ha OOBIYHBIH IOYTOBEIA agpec, Korza
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MHCHMAa MOCHLIAIOTCA HA aGOHEHTCKHUI AMIUK ajpecaTa B II0Y-
TOBOM OT/€JIEHHH. BOT mpuMep TAKOT0 IIOYTOBOIO afpeca:

Crpana | I'opog IToaToBoe oTnenerne | Nt amuka aGonenra
Poccusa | ITepmv | 10 644

A BOT IpuUMep 3JIEKTPOHHOTO ajpeca:
somov@pgu.perm.ru

OH COCTOMT M3 TAKMX YacTel:

IlouToBoe oTAEIeHUE MM DOYTOBOrO AMUKA
p8u.perm.ru somov
(IITY.ITepmv.Poccusn) (Comoe)

Touku u cuMBoJ (@ — pasfienuTeNbHEbIe 3HaKkH. Pasnienennnie
TOYKAMM YaCTH 3JeKTPOHHOTI'O aJpeca Ha3hIBAIOTCA JOMEHAMH.
Kaxapiii foMeH yTOYHAET MECTOIOJIOMKEHHEe B KOMIIBIOTEPHOM
CeTH MOYTOBOT'O cepBepa, ObCayKHBaloliero aapecara. Kosu-
YeCTBO JOMEHOB MOJKET OhITh PA3JIMUYHBIM: [Ba, TPH U GoJree.

He HyxHO 1yMaTh, YTO B apecax BCerja UCIIOJb3yeTCA agMu-
HHACTPATHBHO-reorpatdnyecKnil IpUHIUN (CTPaHA—TOpPOA— paiioH
M T. 1.). Bca yacTs afipeca, pacmoJIOXKeHHAA cIIpaBa oT 3HauKka @,
ABJISIETCA JOMEHHBIM HMEHEM IIO9TOBOIO OTHAEJIeHHHA, COlep-
JKaniero AMMK aboHeHTa. [JIaBHBINA IPUHIMI COCTOUT B TOM, UTO-
6nI 5TO UM OBIJIO YHUKAJBLHBEIM B KOMIOIBIOTEPHOI CeTH.

CrpyxTypa 2/IeKTPOHHOrO IIHCHMa

B 11eJ10M 3JIEKTPOHHOE IUCHMO COCTOUT U3 KOHEepMma ! mekx-
cma. O6RIYHO HAa KOHBEpPTE 3alIMChIBAETCS aJpec moJyyaTeJid,
aJpec OTHpABHUTEJA M KpaTKasd MHPOpMAUUA O Ha3HAYEHUH
nuchMa (J[Ba IOCJIeHHX 3JIeMEeHTa — Heo0a3aTelIbHbIE).

Bot npuMmep ssexkTponnoro nucbma u3 Ilepmu 8 Mocksy:

Kyza: frolov@mgu.msk.ru
Orkyza: somov@pgu.perm.ru
O yem: npuzrauwenue

ITpuzaawaro Bac npunamb yvacmue 6 npa3dnoeanuu woéunes Ilepm-
ciozo ynusepcumema. C yeaxcenuem, E.Comoe
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OTropaBuTesb HA CBOeM KOMIObIOTepe GopMHUPYeT daiia ¢ TeK-
CTOM IHCHMA, 3AMOJHAET «KOHBEepPT». 3aTeM OH BEIXOAWUT HA
CBA3Bb C CepBepOM, BBINMOJHAIONIMM PacChIJIKY HouThl. Cepsep,
TIIPUHAB IINCHMO, TYT Ke IlepechljiaeT ero aJpecary.

K anexTpoEHHOMY mHCHLMY MOrYT OBITH IIPHCOENHWHEHBI caMble
pasHooOpasHble (aiinbl: ¢ TeKCTaMu, rpadukKoil, 3ByKOM, HpO-
rpaMMaMHM M Ip. AJpecaT UX MOJYYHUT BMECTe ¢ TEKCTOM ITHCHMAa
(3TOo MOX0Ke Ha BKJIagbIiBaHKe (hoTorpadum B KOHBEPT C MUCEMOM).

CyIecTBeHHO, YTO ITOJb30BATEJNH CETH BHIXOAAT HA CBA3L C
IIOYTOBLIM OTAEJIeHHEM II0 CBoeMy KeJlaHUI0. CepBep ke QYHK-
OHOHHKPYeT 6e3 mepepLIBOB U BEIXOAHLIX. CBA3H MOJIL30BATEJIS C
cepBepoM MOXKeT OBITH yCTAHOBJIEHA JHIOb IOCJIEe TOro, Kak
IIOJIL30BATEJIb NOAKJIIOYMIICA K CETH B ero IOYTOBAas IporpaMma
YCTaHOBHJIA CBA3b C IOYTOBHIM cepBepoM. IMeHHO Toraa cepsep
M OTIIpABJIAET €My BCIO KOpPeCIOHAEHINIO, HAKOMUBIIYIOCA B
IIOUTOBOM SIIIJHKeE.

Tenexondeperur

Bcem n3BecTHO, UTO TaKkoe KOH(pepeHOUs: B OAHOM IOMeIIe-
HHUH cOOMpAIOTCA JIOAU U BEICTYIIAIOT, 3a4aI0T BOIPOCH], CIIOPAT
Ha KaKyIo-TO o0myio TeMy. BLIBaloT Hay4HbIe, IPON3BOJCTBEH-
HEle, TpodCcoIO3HbIe, MIKOJbHEIE H APYTHe KOH(EepeHIuN.

TesleKOHQpEepeHIIA — 3TO TO)Ke OfIeHNe I'PyIIIk JIoAeH Mo
o0pepuHsIOmei uX TeMe. Ho anaA yuacTua B Takoil KOHQepeH-
MM He HY>KHO cOOMpaThCs B OAHO B TO K€ BpeMdA B OAHOM IIoMe-
mmeHann. Kpome Toro, TejiekondepeEnus He orpaHUyYeHa BO Bpe-
MeHH, KaK TpPaANINHUOHHAA KoH(pepeHnusa. OHA MOXXKeT IIPOXO.JI-
JKaThCA MecAmAaMHU H rogamMu. Iloamep)XKy TesieKOH(epeHI M
ocymecTBifaeT ciyk6a Usenet, B KoTOpoii Ka)kaaa OTAeJIbHAA
KOoH(epeHMAHA3HLIBAETCS ZPYNnnoil Hogocmeil.

YuacTHHKH TesleKOH(pEepeEnNH — II0JIB30BaTeI KOMILIOTED-
Hoit cetu. Tenexondepenyus 3akxaiouaemca 6 o0OMeHe
3JLeKMPOHHLIMU NUCOMAMU MedxcdY ee yracmHuxamu. CHadaa
B KOMIOBIOTEPHOH ceTH 00BABISAETCSA OTKPHITHE KOH(bepeHmuu
Ha ompejiesieHHYIO TeMy. TejexkoundepeHnus (rpynna HoBocTeii)
IoJIyJaeT CBOHM 3JIEKTPOHHBHIHA aapec. 3aTeM IPOBOAMUTCS MHOJ-
MHCKAa Ha y4yacTue B KoHpepeHnuu. ITocsae aToro Kaxaeiii mo-
Jb30BaTelNb, IOANHUCABINNICA Ha RaHHYIO KOHpepeHNIO, OyaeT
IoJIy4aTh BCe IOCTynalinue B Hee MaTepHuaJnl. B ¢cBolo ouepess,
IochLIad OUChbMO B ajpec KOHbepeHIUH, I0Jb30BaTeJb 3HAET,
YTO OHO AOMJET KO BCEX ee YIACTHUKOB.

CyiiecTByeT MHOXKECTBO TeJeKOH(epeHIHUi, OCBALIEH-
HBIX CaMBIM Pa3sHOOOpasHHEIM TeMaM: HayKe, 06pa3soBaHHIO,
My3BIKe, pa3BeieHNI0 PHI0, KOMNBIOTEPHLEIM UIpaM, IMOJHUTH-
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Ke, JuTepaType u np. Yepes TejeKOHPepeHINN MOXXHO pac-
NpPOCTPAHATH KaKHe-TO CBOM aBTOPCKHE paGoThl, HOTOBApPH-
BaThCA O IMOKYINKe MJIH IIpoJake. Y YaCTHUKU TAKUX KoHbe-
pEeHIHi Bcerga MMeIOT CaMyIlO OIIEPATUBHYIO HHPOPMAaIUIO B
06JIaCTH CBOMX HHTEPECOB.

ITonynsapuoit ycayroit UHTepHeTa ABJIAIOTCA meaeKoHpe-
PeHyuu 6 percume peatbHozo epemeru. x nopgepxka obecie-
yuBaeTcAa cepBucoM IRC — Internet Relay Chat (Gecena uepes
HuTepHeT, uam). Bce yyacTHHUKH 0OCYKACHUA NOMKHBI OLHO-
BPEeMEHHO HaXOAUTHLCA B peKHMe IOAKIIoueHnsa — on line. Co-
o0IIeHre OOHOTO M3 YYACTHHKOB, BBOAUMOE C KJIABHATYPHI,
MTI'HOBEHHO CTAHOBUTCH JOCTYIHEIM APYTUM coGeceTHUKAM.

CpaBHHMTEJIHLHO HOBHIM cepBHMcOM HHTepHeTa ABJIAIOTCA 6U-
deoxoHpepeHyuu. ITOT CEPBHC IO3BOJISET INOJH30BATEJIAM,
KOMIIBIOTEPH! KOTOPHIX cHabXeHH Web-KamMmepaMy, THHAMUKA-
MM 1 MUKpodOHaAMH, He TONBKO Pa3roBapuBaTh, HO U BHIETH
IpPYT Apyra Ha 9KpaHaX MOHHTOPOB.

daiisioBbie apXUBBLI H APYTHE CEPBHUCHI

A MoxxHO JH ueped HHTepHeT NoJIyuyaTh HOBOE IPOrpaMMHOe
obecmeueHue IJs cBoero koMmubiorepa? OxassIBaeTCs, MOMKHO!
Oaa aToro cymecTByeT ciayxba pacnmpocTpaHeHHs daiijioB —
tdaitnoBrle apxuBbl. CepBephl, KOTOpPhIe NOAAEPIKUBAIOT UX pa-
6ory, HaswiBaioTca FTP-cepBepamu. B GaiiioBbIX apxmBax
MO’KHO HaiTH He TOJIbKO IIPOTrpaMMBbI, HO U (aMJbl ¢ caMbIMH
pasHoo0pasHEIMM HMHGPOPMAITMOHHBIMHA OO0BEKTAMH: PHCYHKAa-
MH, poTorpadpuaMH, BUAEOKJIUIIAMH, MY3BIKOM 1 JP.

IIporpamMHoe oGecnieueHHe, OECIIATHO PACIPOCTPAHIEMOe
yepe3 FTP-cepBephl, HepeKo BBHINOJIHAET DEKJIAMHYIO QYHK-
uuio. Hanpumep, BpeMs AeiCTBHA TAKNX IPOIrPAMM MOYKET OKa-
3aThCH OTPAHHYEHHBIM. EC/IIM BBl 3aXOTHTe H JaJbIle IIOJb-
30BaThCA JAHHOHM IporpaMmoii, To BaM 0yJeT peKOMEeHIOBaHO
OILIATUTH HIpHOOpeTeHNE ee paboueil Bepcuu.

Cpenu mpouux ycJayr KOMObIOTepHHIX cereli: Telnet — yna-
Jeusbpl TepmuHas (IIK paGoTaeT B pesKMMe yCcTpoOICTBa BBO-
Ia/BEIBOAA VAAJEHHOrO KOMIbIoTepa), 6a3hl JaHHBIX, VIHTEp-
HeT-Teaeponuns, World Wide Web (WWW) — Becemupras nay-
THHA U AP.

KopoTtko 0 rnaBHOM

BJIeRTDOHHaH [I0YTa — 9TO CUCTeMa O0OMeHa MMCbMaMH M-
AY II0JIb30BaTEJIAMH KOMIIBIOTEPHBIX ceTei.

2—1303
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Kaxxkaeiii mosib3oBaTeslb MMEET CBOMl IIOYTOBBIM SIHK —
pasges  Ha IIOYTOBOM CepBEpe, BBINOJIHSIONIEM IIPHEM WM
06paboTKy KOppeCcnoOHAEHITHUH.

ITouToBEIi AUMK MMeeT YHHKAJIbHOE MMA; BJiajgesiel oJIy-
YaeT JOCTYII K CBOeMY IIOUTOBOMY AIMMUKY Yepes apoJb.

AJIEKTPOHHOE IINCHMO COJEPIKHUT ¢«KOHBEPT» C 3JIEKTPOHHBIM
aJpecoM MoJIydaTes, TEKCT IINChMAa, a TaKXKe BJIOXKeHUA PasHBIX
THIIOB.

TenexoHpepeHIUA — 3TO cCHcTEMa 06MeHa HHpopMaIieii Ha
OIIpeieIEHHYIO TEMY MeXy Nojb3oBaTeamu cetu. Iloab3osa-
TeJslb, HOAINCABOINIICA HA KOH(EpeHIHIOo, II0JYyYaeT BCe ee Ma-
TepHAaJIbl B CBOIl IOUTOBBIHA AMMK.

TesiekoHGEpPEeHINN B pe)KHMe peaJlbHOr'O BpPEeMEeHM: uaT,
BHI€OKOH(EepeHIIUH.

Cpenu apyrux yciayr ceteii: Telnet — yaaneununiit repMmuza,
6a3nl AaHHLIX, IHTEepHET-Temedonusas, WWW,

? Bonpocsi u 3adaHusi

1. Yro TaKoe 3nekTPoHHAA MouTa?

2. F13 yero COCTONT 3JI€KTPOHHOE ITNChMO?

3. I'me pacniosiaraeTcsi MOYTOBLIH AIMUK 110ab30BaTes1? YUTo B Hero 3a-
HocHTCA?

4. 9ro npeacrasiaseTr coboil 3eKTPOHHEIHK agpec?

5. Yro Taxoe Tesexkoudepernua? Kak craTh y1aCTHUKOM TeJIeKOH(pe-
pesnun?

6. Kakmne ele cepBUCH PEeAOCTABIAIOTCA MOJb30BATEIAM KOMIIbIO-
TepHBIX ceTei?

AnnapartHoe
§ 3 | v nporpammHoe
obecneyeHune cetH

OcHoéHbie membl napazpapa:
B mexHuuYeckue cpedcmaa 2106anbHOI cemu;
® Ymo makxoe npomoKoLbL;
® npozpammuoe obecnevernue 2a06anbHOl cemu;
B MeXHON0ZUA «KJAUEHM —Cepaep».

Jiss paboThI KOMIIBIOTEPHEIX ceTeil TpebyioTcs ompesiesieH-
HEI€ aNIapaTHHIE (TeEXHUYECKHe) H TPOrPaMMHBIE CPeACTBA.
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TexHHYECKHE CPeACTBa IJI06AJbHON ceTH

¥ 3/ KOMNBIOTEPHOH CETH — KOMIBIOTEPHI, 00’ be ANHEHHbBIE
B ceThb. Cpey HUX €CTh IOCTOAHHO paboTalole B CETH, BBITIOJ-
HAIOINE CUCTEeMHEIE YCJIYTH M MOAAep KUBaloIe HHGOpMAaIlU-
OHHBbIe cepBUCHI. OHM Ha3BIBAIOTCA XOCT-KoMubrorepamu. IIK
MOJI30BATEJA TaK)Ke CTAHOBHUTCS Y3JIOM CEeTH, HO TOJbKO Ha
BpeMd IOJKJIIOUeHU .

Kanaasl nepenauyu AaHHBIX 110 QU3NUYECKOMY IPHHIIUITY
CBOEro YCTPOMCTBA AeJIATCA Ha IPOBOAHEIE, GecripoBoaHkIe (pa-
JMOKAHAJIbI) 1 ONITHYIECKHE.

K mpoBoaHbIM KaHajJaM OTHOCATCA TejepOHHBIE JIMHHUK K
pasJIMYHbIe BUAHI 9JIEKTPHUECKUX Kabeeli. [[aHHbIe IO IIPOBOJA-
HBIM KaHaJIaM IlepefaloTcA B BHJAE DJIEKTPHUYECKHX CHTHAJIOB.
Hcnons3osaHue TeeOHHBIX KaHAJIOB (KOMMYTHDPYEMBIX JIH-
HUI CBA3HK) YAO6HO U JAeIneBO, HIOCKOJbKY CHCTeMA TejeOHHOM
CBA3M y’Ke JaBHO OPraHM30BaHa, HaJjla)XeHa U OXBAThIBAeT BECh
mup. Kaxawsiif pas Qid MOAKJIIOYEHHA IOJL30BaTeld K CeTH,
eMy HY’KHO «JO3BaHHBATHCA» IIO OIPeeJIeHHOMY TejleOHHO-
My HOMepy. B Apyroe BpeMsd 3TOT ’Ke KaHaJ HCIIOJIb3yeTCA JJIA
O6BIYHBIX TeJIeOHHBIX PA3roBOpoB. JIJIs CBSI3M MEXK Y IIOCTO-
AHHO JeHCTBYIOUIUMH Y3JIaMU CETH MOT'YT IIDUMEHATHCS CIIeIIH-
aJIbHO BbIZleJIEHHBIE Teje(OHHbIE KaHAJIbI.

TeneboHHBIe CETH IIOCTEIIEHHO IE€PEXOAAT Ha HIUPPOBYIO
CBA3b, HO 3HAUKNTEJIbHAA YacTh Tesie(OHHBIX KaHAJIOB BCe elle uc-
NOJIL3YEeT Iepefady HeIpPepbIBHOrO (aHAJIOTOBOTO) 3JIEKTpHUYe-
CKOro cursaja. [JJif Toro 4To6hl COEJUHUTH KOMIIBIOTED C TAKOM
CeThI0, HEOOXOAUMO CIIelIHAJILHOE YCTPOICTBO, KOTOPOE HAa3bIBa-
ercsa mogem (MOgyaarop — JEMoayaarop). Moayaauua — 3T0
npeobpa3oBaHME AAHHBIX M3 AHUCKPETHOH IUPPOBOil (HOPMEI
B aHAJIOTOBYIO, KOTOpOe IIPOM3BOAUTCA IIPH nepenade HHPOPpMa-
vy B ceTh. B yue6HUKe AJ1s 8 kiacca (§ 24) Takoe npeo6pa3oBa-
HUe 6pLI0 HasBaHO Iubpo-aHasoropeiM (ITAII). emoxmyisa-
mus — 310 obOpaTHoe, aHajioro-uudpoBoe mnpeobpaszoBaHUE
(AIIII), npoucxogsiee Bo BpeMa npuemMa uHbopMaum,

CxeMa CBA3M MY MI0JIb30BATEJIEM CETH U XOCT-KOMIIBIOTE-
POM ¢ MOMOIIBIO MOAeMa M TeJieDOHHOH JUHUM IIOKazaHa Ha
puc. 1.2. CkopocTs mepeayy JaHHBIX II0 TAKUM KaHaJIaM HaXo-
AuTca B quanasoHe ot 14 K6ur/c go 56 K6/c.

Ilepenaua mudppoBHIX JAaHHLIX IO 3JIEKTPHUECKOMY Kabeiio
MO2KeT IPOMCXOAUTH CO CKOPOCTAMH B JECATKH 1 COTHM M6uT/c.
B nacrosdmee BpeMs 60JIbIION IOMYJIAPHOCTBIO IOJIb3YIOTCHA Ka-
HaJIbl CBA3H KabeJIbHOIO TeJIeBUAeHNA, KOTOPhIE HCIIOJIb3YIOTCA
B TOM YHCJIie H JJIA KOMIOBIOTEPHBIX CeTel.
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KomnbloTep nonbaosatens XOCT-KOMNbIOTEP
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Puc. 1.2. Opraansanus CBA3H MEXAY 0JIb30BaTEJEM U Y3JIOM CETH
o Tene)OHHOM THHAHK

CaMy10 BLICOKOKQUECTBEHHYIO CBA3b IOALEDIKMBAIOT OIITO-
BOJIOKOHHEI€ KaHAJEI TU(MPOBOI cBA3KN. 3/IeCh CKOPOCTh Iepe-
Iayu JaHHBIX N3MepseTcd AecATKamMu I'6ut/c.

CuyTHHKOBBIE PAAHOKAHAJEI IPUMEHAIOTCA AJA CBA3H MeX-
Oy y3JaMH CeTH, VAAJEeHHBIMH Ha GoJibliue paccToaHusa. OHmn
MOTYT NOAAEPKHUBATHL IIepefauy JaHHBIX CO CKOPOCTAMH OO D
M6ur/c.

[ass opraEnsanuu 6eCIpoBOAHOrO MIOAKJIIOUEHHASA II0Jb30BAa-
TeJleil K CeTH B IOCJIeHee BpeMs CTAHOBUTCA MOMYJIAPHON TeX-
nosorus Wi-Fi (ot Wireless Fidelity, qocioBuo: 6ecupoBoguas
TOYHOCTBb BOCIIPOM3BEJEeHNUs). B Hell HCIIONb3YEeTCA PAgUOCBA3L
B OIlpeJeJIieHHOM juana3oHe yacToT. Wi-Fi zaeT Bo3MOXXHOCTB
IIOJIL30BATEJI0 IMOAJEPKHUBATL CBA3L ¢ y3ysoMm Wi-Fi-cerm Ha
PacCTOSSHUAX OT HECKOJIBKHX J[eCATKOB METPOB B IIOMEIIeHHH A0
HECKOJILKHX COTE€H METPOB Ha OTKPBLITOM IIPOCTPAHCTBE.

YT0 TaKoe MPOTOKOJIBI

B KOMIBIOTEPHEIX CETAX MOJIb30BATEIH MOT'YT MCIIOJIb30BATE
pasJIuYHBIE MAPKHY KOMIILIOTEPOB, TUIILI MOJEMOB, JUHUK CBH-
31, KOMMYHHUKAI{UOHHEIE IporpaMMsel. UTo6BI Bce 3TO 060pyAo-
BaHHe paboTaJIo corjiacoBaHHO, paboTa ceTeil MIOAUNHAETCA cIle-
IUAJBHBIM TeXHHYECKHM COTJIAIIeHUAM, KOTOPEIe HA3hIBAIOTCA
MPOTOKOJIAMH.

IIpoTokoasl paGoOTEI CETH — 3TO CTAHAAPTHI,
7"‘”& onpenessaionue GOpMEI IIPeJCTaBICHUA M CIIOCOOBI
@ ) IepechblIKK COOOIIEeHNH, MPomeAyPhl NX
MHTEDPIIPETAIlUH, IDABHUJIA COBMECTHOMH pabOThI
Pas3JInYHOro O0OPYJOBaAHUSA.
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IIporpaMNmoe obecrreuenue ceTH.
TexHoJorus « KJIHEHT—CepBepP»

O6cayKUBaHNEM CETEBhIX HHGOPMAUOHHBIX YCJIYT 3aHUMA-
eTcA KaK KOMIILIOTED IMOJL30BATENA, TAK M Y3JIOBOM KOMIILIO-
Tep, MOANEePKUBAIOINNHA faHHEIH cepBuC. VI Ka)KI0Oro cepBuca
(31eKTPOHHAs IOoYTa, Nepejava daitnos, 6a3kl JaHHEIX H AD.) Cy-
EeCTBYET OIIpeJeJIeHHOE MporpaMMHoe obecrieueEne. Opranusa-
U IPOrpaMMHOrO0 o6ecreYeHus, IPUHATAA B COBDEMEHHAIX Ce-
TSX, HOCUT Ha3BaHHe TeXHOJNOTHA «KJIHEHT— CEPBEP» .

JI06aa ceTeBas ycJyra Ha MalIMHE IIOJb30BATEJL 00CIY KU~
BaeTCs IPOrpaMMoii, KOTOpas HA3LIBAETCA KJHEHT-IpPOrpaM-
Moif (MIn KOpoue — KIIMEHTOM); Ha Y3JI0OBOM CEPBepe 3Ta ycJIyra
obGecnieunBaeTca paboToii cepBep-nporpamMmbl. Hepenko ciioBo
«CepBep» IPUMEHAIOT He TOJBKO II0 OTHOMIEHHIO K IIPOrpamMmm-
HOMY 00eclieYeHHIO, HO M K KOMIILIOTEPY, HA KOTOPOM paGoTaeTr
cepBep-IporpaMma.

IIporpaMMEl «KJHEHT» M «CE€pPBEpP» YCTAHABJIWBAIOT CBA3b
MEeXJY co00if, U KayKJasA U3 HUX BRINOJHAET CBOX) YacCTh PaGoThHI
no ofcay)XHBaHMIO NOJL30BaTeNss. KaHeHT-mporpamma monaro-
TABJIUBAET 3AIIPOC MOJL30BATENIA, IIEPEAacT ero o CeTH, a 3aTeM
npuHEUMaeT oTBeT. CepBep-mporpamMmMa NpUHUMAET 3aIpOc, IOA-
TOTABJHBAET OTBETHYIO HHGODPMAITHIO M IepefaeT ee IOJIb30BaTe-
0. IIpu 5ToM MporpaMMEI «KJIMEHT» U «CEPBEP» UCMOJIb3YIOT 06-
oiMe IMPOTOKOJIBI, T. €. O0IMAIOTCA MeXAy co00i Ha OJHOM H TOM
Ke «CeTEBOM S3bIKEe».

CepBep-nporpamMma 3JIeKTPOHHON NOYTHEI OPTAaHU3YeT pac-
CBUIKY IIO CETH KOPPECIOHAEHIINH, ITepelaBaeMoii oJb30BaTe-
JieM, a TaKJ)Ke IIPUEM B IIOUTOBLIN AIIUK IOCTynaomieit HaHdop-
Mamuuy.

Kianenr-nporpaMMy 5J1€KTPOHHOM HOYTHI OOBIYHO HA3LIBAIOT
nouroBoii nporpammori. Ee HazHaueHHe — IOJTOTOBKA K OT-
IpaBKa NMUCEM II0JL30BaTeJA, MOJYyUeHHe IoCTynaomeil Kop-
PECIIOHAeHIY U3 IIOUTOBOTO ALINKA MOJL30BaTeJsA U BRITIOHE-
HHe pAJa CEPBHCHBIX YCJYT.

IIouToBas mporpaMma co3gaeT Ha MATHUTHOM JUCKE MAaMIu-
HEI TOJIL30BATE A CIeAYIOIINe pa3feibl:

e TANKH JJIA XPaHEHHUS NOYTOBOH KOPPECIIOHACHIIUH;

® aApEeCcHHIN CIIPABOYHHK.

KonuuecTBo 1 Ha3BaHMA ANIOK, CO3AABAEMBIX PA3HBIMH 109~
TOBBEIMHM NpOrpaMMaMH, MOTYT OBITHL pasHEIMH. IIpakTHueCcKH
Bcerpa umeercs ciaenylomuii Habop mamnox:
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¢ «Bxogsimme» — N XpaHeHUS MPHUHATONH KOPPECIOHAEH-
oA,

o «HMcxopsamue» — N XpaHEeHHUS IIOATOTOBJIEHHBIX,, HO €II1e
He OTIPAaBJIEHHLIX ITHCEM;

¢ «OTnpaBjeHHbIe» — AJIA XPAHEHUA OTIIPDABJICHHBIX IINCEM.

B agpecHbIil CIPABOYHUK II0JIB30BATEJh 3AHOCUT 3JIE€KTPOH-
HbIE aJpeca CBOMX IIOCTOSHHBIX KOPPECIIOHJEHTOB.

Bce KineHT-mporpaMMel 06eCIeuBaloOT IMOJIb30BATEIIO 3JIeK-
TPOHHOM IIOUTHI CJIEAYIONINEe PeXXUMBI paboThHI.

Hacmpoiixa. B sTtom pe;xuMe yCTaHaBJIWBAIOTCS Heobxoman-
MBble IIapaMeTphI JJId HIpaBUJIbHOI paBoThl MoJleMa U IIOUTOBOM
nporpaMmbl. OGBIYHO HACTPOMKA IIPOMSBOJUTCA BO BPEMS IIOJ-
kaiouenuda ITK moab3oBaTesd K ceTH.

ITpocmomp nowmut. Bo BpeMs IpoCMOTPa MOYKXHO OTCOPTHPO-
BATh IOJIyYEeHHEIE IUChMa (HAIIpUMeP, IT0 JaTe OTIIPABJIEHU A, 110
MMEHH OTIPAaBUTEJIA U T. [.) M BBIOPATh IHCHMO AJIA IPOCMOTPA.
B aTOM peKuMe MOMHMO BU3YaJIbLHOTO IIPOCMOTPA IIUCHMA MO -
HO BBHINIOJHHUTD CJIeAYIOIHE AeHCTBUA HAJ IUCHMaMH:

e yJaJIeHHE U3 IIalKH;
e IepemnuchbIBaHME B (aiis;

& IlepechlIKA APYroMy azpecary;
& IIeYaTh Ha IIPHHTEpE.

ITodzomoera/pedaxmuposarue nucem. IlnceMo noaroras-
JINBaeTCA B CIIeIIMAJILHOM paboueM moJie — GJIaHKe IHChMa, KO-
TOPBIA COAEPIKUT aJPECHYIO YaCTh, MECTO JAJIS KPATKOM HHPOP-
MAaIMH¥ O TUChMe, MECTO JJIfd YKa3aHUuA UMeH (aiiioB, OTIIPaBJIA-
eMBIX ¢ 3TUM nucbmMoM. {ns 3anmmcu B GiIaHKE HCIIOJIB3yeTCs
BCTPOEHHBIM TEKCTOBBIA pPeAAKTOpP. SaloJHEeHHe aApecHOM
YacTH MOXXHO OCYINECTBUTh BEIGOPOM U3 cmucka agpecos. IIpu-
JaraeMble K MucbMYy (aityibl BBIGHPAIOTCA U3 KATAJIOTOB AUCKA.

Omnpaska 31eKxmMpoHHOl KoppecnoHdenyuu. B aToM pexxu-
Me IIOATIOTOBJIEHHOE IIMCBMO OTIIpaBJIfSIeTCHA IIO CeTH ajgpecary,
IIPH 3TOM MOXXHO HCIIOJIB30BaATh JOIIOJHHUTEJIbHbIE YéJIYI‘H, Ha-
[pUMep yBeAOMJIEHHE O IIOJTyYeHHUH.

@ KopoTko o rnasHom

TexHNUYeCKMMH CPeJCTBAMH CeTei ABMAIOTCA Y3JIbl KOMIIbIO-
TEPHOH CeTH M KaHAJIbI IepeJayl JaHHbIX.

Kanajsl lepejayn JaHHBIX: IPOBOAHLIE, GeCIIpoBOAHEIE (pa-
IMOKAHAJILI), OIITOBOJIOKOHHEIEC TUHHUM,
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Moaem HCIIOJIB3YyEeTCA B TOM Cjy4dae, €CJIN KaHAJIOM CBA3N
SABJIAETCA aHaJIoroBas TEJIGQ)OHH&H JINHUSA.

Pabora ceTeil mOgUNHAETCA ONPEAEJIEHHLIM IIPOTOKOJIAM —
CTAHAAPTAM Ha IPEeACTaBjJieHHe M NnpeobpasoBaHue IiepelaBae-
MO 10 ceTAM HHbOpMALIHH.

IIporpaMMHOe obGecrieueHNe y3JIOBOTO KOMIIBIOTEpa, obecIie-
guBaloljee HHQOPMaAIMOHHLIE YCIYTH IJIA MOJb30BaTeJdEH CeTH,
Has3bIBaeTcA cepBep-nporpammoit. Ha koMmbloTepe moab3oBaTe-
A paboTalT COOTBETCTBYIOIIHME KJHEHT-IIPOrpaMMbl (MOZEJIb
«KJINEHT — CEePBEP» ).

Kiauenr-nporpaMMa 2JIeKTPOHHOM IIOUTHI [a€T BO3MOXKHOCTh
MOJIL30BATEJI0 IPUHUMATDL U OTIPABJIATH MAChMA, IPOCMATPH-
BATh IIOJIYYEHHYIO KOPPECIIOHAEHIINI0, GOPMHUPOBATDH TEKCT IIH-
CbMAa, BECTH aJPeCHLIi CIPABOYHMK, BECTH IIOUTOBLIH apXUB.

? Bonpocsi u 3adaHust

1. YTO BXOAHNT B TeXHHNUYECKHE CPEeICTBA KOMILIOTEPHLIX ceTei?

2. IloueMy B KayeCTBe KAHAJIOB CBA3H B KOMIOLIOTEPHEIX CETAX YACTO
HCIOJIL3YIOTCA TeJIePOHHEIC INHAN?

3. Yto rakoe moaem? KakoBo ero HazHaueHue B ceTH?

4. Kaxkne BUALI pAAHOCBA3H HCHOJIb3YIOTCA B KOMIIBIOTEPHBIX CETAX?

5. CKOJILKO CHMBOJIOB TEKCTa MOXKHO NepefiaTh 3a 5 CeKYHJA, NCIIOJIb-
3y TesedoHHBIH KaHaJ, paboraloniuii co cKopocTsio 56 Kout/c?

6. YTo TaKoe NpPOTOKOJI CeTH?

7. YTo TaKoe TeXHOJOTHA «KJIUEHT—CcepBep» ?

8. Kaxyio pa6oTy BEIIOJIHAET CEPBEP-IIPOrpamMMa 3JIeKTPOHHOM MOYTHI?

9. IlepeuncianTe peKUMEI PAGOTH KIHEHT-IIPOrPAMMEI 3JIEKTPOHHOMH

UHTepHeT
§ 4 | v BcemupHas
nayTMHa

OcHoenbie membt napazpaga:
a HnmepHnem — mupoeoe codpyicecmeo cemeil;
m ymo marxoe World Wide Web;
n Web-cepsep, Web-cmpanuuya, Web-caiim;
a zunepcmpyxmypa WWW;
s 6pay3sep — xauenm-npozpamma WWW ; npobarema nouc-
ka ungopmayuu 8 Hnmepueme.
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HaTepHeT — MHPOBOE COAPYKECTBO ceTeit

XoTesoch 6LI BaM 3arjsiHyTh B PE3HAECHIMIO IPE3HAEHTA
CIHIA — Beuslii A0M, WJIH OOCETUTD JIyBp — KPpynHEHIHUi xy-
JOXKeCTBeHHBIH My3eil MUpa, HJIM Y3HATh, KaKas morojga B AH-
TapKTHAE, HJIU HOJYYHUTDH CBEJEHHUS O CHEKTAKJIAX, HAYIIHX Ce-
TOJZHS Be4epOM B MOCKOBCKHX TeaTpax? Bcero aToro 1 MHOroro
JPYTOro MOXHO AOCTHYb, He BEIXOAS M3-3a CTOJIa, HA KOTOPOM
YCTAHOBJIEH IE€PCOHANbHBIN KOMIILIOTED, NIOAKIIOYEeHHBLIA K MHU-
poBoii cerm HaTEpHeT.

HHaTepHET 00BEAMHSAET B cebe ThICAYH JJOKAJIbHBIX, KOpIIOpa-
TUBHBIX, PErHMOHAJBHLIX KOMIBIOTEPHBIX CETeH BCETrO MHpa.
OTae bHBIA MOJB30BATENb, KOTOPHIM He ABJIsETCA a60HEHTOM
KaKOH-TO M3 IepPeYHCJeHHBIX CEeTeM, TaK)Xe MOYKeT MOAKJIIO-
ynTheA K UHTEpHETY Yepes Gumkaidmmnii y310Boii eHTp.

Bce nepevnciieEHBIE BHIMIE CEPBUCHl KOMIOBIOTEPHBIX ceTeit
(amekTpoHHAR mMoYTa, TeJleKOHMEepeHUUH, (ailaoBble apXHUBHI
H mp.) paboraior m B UaTepHeTe. IIpN 3TOM MOryT BO3HHKATH
JuImb mpobjeMbl A3bIKA o0mernna. SI3EIKOM MeXXAYHApOAHOTO
00ImeHnsI B MHPOBOI CeTH SIBJASIETCS aHTJIHIICKMii. BoT BaM eme
OJIMH CTHEMYJI CTAPATEJIbHO U3YUaTh AHTJIMHCKHH SA3LIK!

Yro taxkoe World Wide Web (WWW)

CaMoii MHTepeCcHO# YCAyroi, IpeKoCTaBIsIEMOMH I0JIb30BaTe-
asam UHTepHeTa HaunHaA ¢ 1993 roza, crana BO3MOYKHOCTD pa-
6oTeI ¢ uHbOpManuonHoit cuctemoii World Wide Web (coxpa-
meHHEH0 — WWW). 9T0 cJIoBOCOYEeTaHNME MOXKXHO IEPEBECTH KaK
«BceMuApHas nayTuHa». ViMerHo pa6ora ¢ WWW umernacnr B
BHJY, KOTAa B HayaJie 3TOro naparpadga BaM Opegjiarajauch BCA-
KHe HHQOPMAaIIMOHHbBIE Yy Aeca.

OueHb TPYZAHO JaTh TOYHOE OIIpPeZeJieHHe, UTO Takoe WWW,
3Ty CACTEeMY MOXXHO CPAaBHHUTH C OTPOMHOI 3HIUKJIONEZUEH,
CTPaHMUIILEI KOTOPOii pa3bépocaHBLl MO KOMIbIOTEPAM-CepBEpaM,
o6 berHeHEHBIM ceThi0 MHTEepHET. YTOOB HMOJNYUYHTE HYKHYIO
uHEpOpMaNuIO, MOJIL30BAaTENb JOJKEeH JOOpaTLCA JO COOTBET-
CTBYIOINEH CTPAHHMIILI SHITUKJIONEANN . BUAMMO, HMes B BUAY Ta-
KyIo aHajioruio, coagateau WWW Beesu nmoHatTue Web-cTpa-
HUIEL.

Web-cepsep, Web-crpaanua, Web-caiit

Web-cTrpaanna — 310 OCHOBHAsI HHPOpPMAIMOHHASA eAUHUIIA
WWW. Ona npeacraBiaaeT coboit OTAEeNLHBIA JOKYMEHT, Xpa-
Hamuiica Ha Web-cepsepe. CTpaHuna umMeer cBoe UMs (IIoxo-
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6HO HOMEpY CTPaHMUIEI B 9HIIUKJIONEANN), II0 KOTOPOMY K Hei
MOXKHO 00paTuThCA.

HNudopmanua va Web-cTpanune MoxeT 6bITh CAMOM pa3HoM:
TEKCT, PUCYHOK, (poTorpadpusa, myastumeauna. Ha Web-cTpauu-
Iax IoMemamT peKJaMy, CIIPaBOYHYIO HHGPOPMAIHUIO, HAYUHbBIE
CTaThH, HOCJEJHNE HOBOCTH , HJLIIOCTPUPOBAHHbIE U3JAHUA, XY~
JOKEeCTBEHHbIE€ KaTaJIoOTH, IIPOrHO3 IIOroAbl 1 MHOT'0e, MHOT0E
apyroe. ITpoime ckasaThb: Ha Web-cTpaHMIax ecTh «BCE».

HexkoTopoe xosuuectBo Web-cTpaHUI, MOXKeT GBITH CBA3aHO
TeMaTHUYeCKM U 00paszoBmiBaTh Web-caHT. ¥ Ka)Joro caiTa
€CTh IIaBHAs CTPaHUIla. ITO CBOeoOPa3HBIM THUTYJIBHBIH JIHCT,
HaYMHAA C KOTOPOTO MOXXHO IIPOCMaTPHUBATh AOKYMEHTHI, CO-
aep:kaniueca Ha caite. OOLIYHO IJIaBHAs CTPaHUIA caiiTa co-
JAEPKHT OIJIaBJIeHNe — Ha3BaHHA pas3feoB. UToOk 06paTHThCA
K Hy>XHOMY pasfiesy, JOCTATOYHO IIOJBECTH YKA3aTeJb MBIIITH K
Ha3BaHUIO pa3jeia U MeJKHYTh KHOIIKOM MBIIIIH.

T'uneperpyxkrypa WWW

OnHako mpocMaTpuBaTh Web-cTpaHHMIIEI coBCeM He 00s3a-
TeJIbHO IOAPAJ, IIePEeJUCThIBAA UX, KAK B KHUTre. BajkHeHImum
cBoiicTBoM WWW gaBisAeTCA rHOEPTEKCTOBAsA OPraHU3alHA
cBa3el mexay Web-ctpaauuamu. IlprueM 3T CBA3U JeiicTBY-
IOT He TOJIBKO MEXXJY CTPAaHUIIAMHM HA OJJHOM cepBepe, HO U MeX-
Iy pa3HBIMHU cepBepaMu WWW.

OGLIYHO KJIIOYEBbIE CJIOBa, OT KOTOPBIX MAYT T'MIIEPCBA3M,
BBIACNAIOTCA Ha Web-cTpaHuIe IBETOM MJIH HOAYEPKUBAHUEM.
IllenkHYB MBILIBIO HA TAKOM CJIOBE, BHI 110 CKPBITOH CCHIIKeE Ie-
peiffieTe K MPOCMOTPY APYroro JOKYMEHTa. ITOT JOKYMEHT MO-
JKeT HaXOAUTHhCA Ha APYroM cepBepe, B APYroii cTpaHe, Ha ApyY-
roM KOHTHHEHTe. Halne Bcero moJib3oBaTeib IHTepHeTa OHA-
TUA He UMeeT, I/ie HaXOJAUTCA CepBep, C KOTOPLIM OH B JaHHBIHN
MOMeHT oOmaetrca. O6pasHo rosops, 3a OgUH ceaHC paboThl
MOYKHO HECKOJIBKO pa3 «00JIeTeTh» BOKPYT 3€MHOT0 Iapa.

Posp ka0ua AJA CBA3M MOXKET BEIIOJMHATH He TOJBKO TEKCT,
HO ¥ pPUCYHOK, (poTorpacdus, yKasaTeJb Ha 3BYKOBOH JOKYMEHT.
B TakoM cayuae BMECTO TEpMHUHA «THIIEPTEKCT» ynoTpedasiercs
TepPMUH rHIepMeaHa.

Ha ogny u Ty sxe Web-cTpaHHUIy MOXHO BHITH CAMBIMH pas3-
HBIMH NYTAMHA. AHAJIOTUS CO CTPAHHUIIAMHM KHUTH 3/lech YoKe He
paboTaeT. B KHUre CTPAHMIBI UMEIOT ONpEAEJIEHHYIO II0CJIEL0-
BaTeJbHOCTL. Web-cTpaHHMIBI TAKOI ITOCJIE€AOBATEILHOCTH He
umMeloT. Ilepexox oT ogHOIf CTPAaHUIBI K APYTOi IIPOMCXOAUT 10
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TUIIEPCBA3AM, OOPa3yIoINM CETh, KOTOPasa HallOMUHAET ayTH-
Hy. OTCIO/18 ¥ IPOMCXOJUT HA3BaHHE CHCTEMEI.
060611as CKa3aHHOE, MOXKHO JATh CJIEeAYIOIIEE ONpeAecIeHre:

WWW — cereBoii cepBHC, IOAAEP>KUBAIOITNI
ruIepTeKcToBoe MpocTpancTso UnTepHeTa

(BceMupHYIO IayTHHY).

Bpaysep — kauenr-nporpamma WWW, IIpo6irema noucka
uadgopmanuu B HaTepHETE

IlepeMelnaThCs IO «IIAYTHHE» IIOJIL30OBATEJNIO IIOMOTAET CITeIN-
aJbHOE TPOrpaMMHOe ofecrieueHHe, KOTopoe HasbiBaeTcas Web-
Opay3epoM, OT aHIJIMHCKOrO CJIoBa «browse» — ocMaTpHMBaTh,
n3yyatb. C momompio 6paysepa HyXHYI0 HHPOPMAIMIO MOXKHO
HaiiTn pasHbIMH crocobamu. CaMblii KOPOTKMH OyTh — C IIO-
mompio aapeca Web-cTrparunsi. Bu1 HabMpaeTe Ha KiaBuaType
3TOT ajpec, HaXKMMaeTe KJIaBHIIYy BBOJa M MOIajaeTe cpa3y Ha
MeCTO.

JIpyroit nyTs — nouck. Bel MoXKeTe HauaTh ABUXKEHNE CO CBO-
eil AoMaIlHei CTPAHNIIBI II0 TUIIEePCBA3AM. IIpu 9TOM ecTh onac-
HOCTb He Tyia YITH, 3aIIyTAThCA B «[IayTHHE» , IIONACTH B TYIIHK.
Bropouem, Gpaysep I0O3BOJIAET BEPHYTHLCA Ha3a g Ha J1060e KOJIHN-
YeCTBO IIAroB, IPOAOIKHUTD IIOUCK II0 APYyTroMy MapmipyTy. Ta-
Koi#l TouCK nomobeH OJIyKIaHUIO B He3HAKOMOM Jiecy (IIpaBza,
MeHee OIIaceH).

XopomuMu MOMOITEUKaAMHU B HaBuranum mo WWW ssisior-
cA clenuajibHble HOHCKOBbIe nmporpaMMbl. OHU «3HAIOT» BCE
niu no4dTH Bcé 0 WWW. Takoii nporpaMmme JOCTATOYHO YKa3aTh
Ha60Pp KJII0UEeBHIX CJIOB II0 MHTEpECYIOlleil BaC TeMe, 1 OHA BBI-
JacT CIMCOK CCBUIOK Ha noaxoasmue Web-gokymentosi. Ecan
CIIMCOK OKaXeTCS CJHNINKOM IJIUHHLIM, HYYXHO no6aBnTb elge
KaKue-HUOYb YTOUHAIONNE TEPMUHHI.

ITons3oBaTens NHTepHETA BO BpeMs CEaHCOB paﬁo'rm B CeTH
OKa3bIBAETCH NOTrPYyKEeHHBIM B HH(POPMAIITHOHHOE IPOCTPAHCTBO
¢ HeOTpaHWYEeHHbIMU pecypcamMu. B mocyiefHee BpeMs CTaJ pac-
IIPOCTPAHEHHLIM TEePMUH KHOEpHPOCTPAHCTBO, TOJA KOTOPHIM
IIOHUMAETCS 6CA COBOKYNHOCTb MUPOBLLX CUCMEM MeSeKOMMY-
HUKayuil u yupryaupymoueil 6 Hux ungopmayuu.

Cucrema WWW ouens 6sicTpo pasBuUBaeTcA. ¥ ike ceifuac Bce
ee pecypcHl IIOXO0 NOAAaI0TCA 0030py. BHIIYyCKAIOTCA TOJICTHIE
CIIPaBOYHHUKU, KATAJIOTH, KOTOPLIE YyCTApEeBAIOT OLICTpee, YeM
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TesedoHHbIe KHUTH. I103TOMY OJHOBPEMEHHO C yBeJHYeHHeM
o0beMa WHGpOpPMAIMKM COBEpPILIEHCTBYETCS CHCTeMa IIOMCKa B
World Wide Web.

KopoTKO 0 rnaBHOM

HNuTepHET — BceMUpHasA r1o6ajibHAs KOMIBIOTEPHAA CETh.

World Wide Web (WWW) — BceMupHas IayTHHA: CETeBOK
CepBUC, IOAAEP’KUBAIOUIUI TI'MIIEPTEKCTOBOE IIPOCTPAHCTBO
Hurepuera (BceMupHyII0 MayTHHY).

Web-cTpanuiia — oraensHerii jokymeir WWW.

Web-ceppep — KoMIboTep B ceTH VIHTepHeT, XpaHAUIWI
Web-cTpaHHIIBI ¥ COOTBETCTBYIOIIEe IIpOorpaMMHOe ofecliede-
HUe AJisi paboThl C HUMH.

Web-caiiT — COBOKYITHOCTBL TeMaTHYECKU CBA3AHHBIX Web-
CTpaHHIL.

I'nnepmenmna — cucrema rumepeBa3eil MeXAY MyJIbTHMeINA
JOKYMEHTaMH.

Web-6paysep — KJHeHT-mporpaMma s paGoTsl MOJIb30Ba-
Teasic WWW,

ITonck Hy)XHOTO JOKyMeHTa B WWW MOXKeT IIpOMCXOANTD:
IIyTEM YKa3aHMUA €ro apeca; IIyTeM IiepeMelIeHN 110 «IIayTHHEe »
THNepCBA3eli; IIyTeM HCI0JIb30BAHUSA IONCKOBBIX IIPOrPaMM.

KubeprnpocTpaHCTBO — COBOKYIIHOCTH MMPOBBIX CHCTEM Te-
JEKOMMYHHUKAIINHA 1 MUPKYJIHUPYIOLUIed B HUX HHbopMaIuu.,

? Bonpocsbi u 3a8aHus

1. Yto Takoe UaTepHeT?

2. Kak nepeBoautcsa cropocoueranne « World Wide Web» ?

3. Yto raxoe WWW?

4. Kaxyio nHQOpMAaIMIO MOXKHO U3BIe9b U3 WWW?

5. Kaxk opragEu3oBaHa cBA3b Me3XAY Web-cTparunmamu?

6. B uem aHasorud Mmexkay WWW u nayTusoi#?

7. Yrto Takoe runepmegua?

8. Yto takoe Web-cepsep?

9. Kakumu metonamu B WWW MO)XHO HafiTH HYMKHYIO CTPaHUILY?
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CnocoObl
§ 5 noucka
B UHTepHeTe

OcHoerbie membl napazpada:
m mpu cnocoba noucka 6 Humepneme;
m nOUCKO8ble cepsepbl; ’
m A3bLK 3aNPOCO6 NOUCKOB0IUL CUCmeMbL.

Tpu cnocoba noucka B HTepHETE

HnurepHer B 11ejioM ¥ BceMupHasi nayTuHa, B YaCTHOCTH, IIpe-
IOCTABJIAIOT MMOJIL30BATEJIIO AOCTYII K THICAYAM CEPBEPOB H MUJI-
auonaMm Web-cTpaHuI], Ha KOTOPEIX XPAHHUTCA HEBOOGPa3SHMBIiH
o6beM nHPpopmanun. Kak He IOTepATHCA B 3TOM «MHGPOpPMAIH-
OHHOM OKeaHe» ? 11 9TOro Heo0X0aAUMO HAYYHUTHCA MCKATh U
HaxXOOUTh HYKHYIO HHGOPMAIIUIO B CETH.

Kak y»e GLIJI0 CKa3aHO, CYIIECTBYIOT TP OCHOBHBIX cIIocoba
noucka uHpopmanuu B UHTEpHeTE.

1. Yrasanue adpeca cmparuybt. TO caMblil GBICTDHII CIIO-
cob MOMCKa, HO €ro MOKHO HCIOJL30BATHh TOJHKO B TOM
cjayJae, eCJI TOUHO U3BECTEH aJpec AOKYMEHTA.

2. Ilepedsuicenue no zunepccuiikam. ITO HauMeHee yA06-
HHIH cnoco6, TaKk KakK ¢ €ro IOMOIILI0 MOYKHO MCKATh JO-
KYMEHTHI, TOJIBKO GJIM3KHeE [0 CMBICAY TEKYIIEeMY JOKY-
MeHTY. Ec/IN TeKyInuii JOKYMEHT IIOCBAIIEH, HaIIpuMep,
MYS3BIKE, TO, HCIIOJb3ys I'MIE€PCCRIIKH 3TOr0 AOKYMEHTA,
BpAJ JIX MOJKHO 6yaeT IMOmacTh HA CAMT, MOCBAIIEHHLIH
CIIOPTY.

3. O6pawenue Kk nouckosomy cepsepy (nouckoeoii cucme-
Mme). Ucnonb3oBaHHEe NOUCKOBBIX CEPBEPOB — HamboJee
yao6HBIHM cioco6 moucka nudopmanuu. B HacToAmee Bpe-
MA B PYCCKOsA3BIYHOM yacTu HTEepHeTa OMYJIsPHEI CJie-
JAVIOITHE IOUCKOBLIE CEPBEPHI;

Andex;
Rambler;
Google.
Cy1i1ecTBYIOT U APYTrHe IONCKOBBIE CHCTEMBI.

IlouckoBsie cepBepsl

Haub6oJiee focTyIIHEIM 1 yAOGHBIM crioco6oM moucKa uHgop-
Manuu Bo BceMHpHOIL nayTuHe ABASETCA UCIOJb30BaHUE IIONC-
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KOBEIX cucreM. IIpy aToM mouck MHGOpPMALUH MOXKHO OCY-
IIECTBJIATH [0 KATAJIOraM, a TaK’Ke 10 Ha6OPY KJIIOYEBLIX CJIOB,
XapaKTepUIYIOIINX OTHICKUBAEMBI TeKCTOBLIM JOKYMEHT.
PaccmoTpuM HcHoJb30BaHME IIOMCKOBBIX cepBepoB Gojiee
noapobuo. IIoHCKOBBIH cepBep COAEPKUT GOJIbIIIOEe KOJUYECTBO
CCBUJIOK Ha CaMbleé Pas3jiNuyHble JOKYMEHTHI, I BC€ 3TH CCLLIKH
CHCTEMaATHU3UPOBaHbl B TeMaTHYeCKHe Karajoru. Hampumep:
CIOPT, KWMHO, aBTOMOOMJIM, UT'DPbI, HayKa U Ap. IIpuuem aTu
CCBIJIKM YCTAHABJHBAIOTCS CEPBEPOM CAMOCTOSTEJbLHO, B aBTO-
MaTHUYECKOM pesKHMe IIyTeM peryJIApHOro IpocMOTpa BCeX IIO0-
ABnAIMUXCA Bo BecemMupHoit naytTune Web-crpanni. Kpome
TOr'0, IOUCKOBLIE CEPBEPH! IPEAOCTABJIAIOT II0JIb30BaTEJIO0 BO3-
MOYKHOCTDb IIOMCKa MHGOPMAITNN MO KJIIOYEeBLIM ciaoBaM. Ilocae
BBOJA KJIIOYEBHIX CJIOB IIOMCKOBHIH cepBep HauMHAaeT IIpocMar-
PpHUBaTh JOKYMEHTHI Ha APyrux Web-cepBepax M BEIBOZUTH Ha
9KPaH CCLLIKM Ha Te€ JOKYMEHTBI, B KOTOPHIX BCTPETHJINCH YKa-
3aHHBIE cJoBa. OOBIYHO De3yJIbTAThl IIOMCKA COPTHPYIOTCA IO
yOBIBAHHIO CIIEIIHAJILHOTO PEHTHHra JOKYMEHTOB, KOTOPbIHA IIO-
Ka3bIBAEeT, HACKOJIBLKO IIOJIHO 3aJJaHHLIA JOKYMEHT OTBEYaeT yc-
JIOBUAM IIOMCKA UJIX HACKOJIBKO YaCTO OH 3alIPallIMBAETCA B CETH.

Azsik 3ampocos IMOMCKOBOM CHCTEMBI

I'pynna xjao4eBHIX CJI0B, chOPMHUpPOBaHHAS IIO ONpejesieH-
HBIM IIPABUJIAM — C IIOMOIbLIO A3BIKA 3aHPOCOB, HA3LIBAETCS
3aIIPOCOM K IIOMCKOBOMY cepBepy. SI3BIKM 3aIIpoCOB K pa3HBLIM
TIOMCKOBBIM CEpBepaM o4eHb IToxoxu. ITogpobuee 06 3TOM MOMK-
HO y3HATb, ITOoceTHUB paszen «IIoMolib» HY’KHOrO IIOMCKOBOT'O
cepBepa. PaccMoTpuM npaBuia ¢GoOpMHpPOBaHUSA 3allPOCOB Ha
IIpuUMepe IIOUCKOBOI cucreMul index.

Cunrrakcue Yro o3nagaer onepatop | IIpummep 3anmpoca
omepaTtopa
npobGen wiu | Jlornueckoe U (B mpegenax neveGHAs QUIKYALTYDA
& NpeaJIoKeHNA)
&& Jlornueckoe Y (B npeaenax peuente && (niaBJre-
JOKYMEHTA) HBIN CHIP)
doro | dororpadua |
{ Jlornueckoe NJIN CHMMOK | ¢hoToM306pa-
JKeHHe
+ O6asaTeabHOe HAMMUME | o e GEITH
CJIOBA B IOKYMEHTEe
O TpyIMHpOBAHHE CIOR (TexHOJIOTHA | H3TOTOB-
L JeHue) (CuIpa | TBopora)
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Cunraxcuc Yro o3nauaer onepaTop | IIpumep 3ampoca
omepaTopa
_ Bunapnsrit onepaTrop 1 HE GAHKIL ~ 3AKOH
(B npeaenax NPeAJIOKeHNsI) ;
;1;11«1 Bunapusrii oneparop 1 HE nyTresoguTess o Ilapu-
— (B mpexenax JOKyMeHTA) 3Ky ~~ (areHTCTBO | TYD)
HoCTaBIUMKHN /2 Kode
PaccrosiHue B CI0Bax My3bIKaJbHOe /(-2 4)
/(n m) (MmuBryc (—) — Ha3saj, o6pasoBaHue

niioc (+) — Boepexn)
pakaHcuu ~ /+1 cry-

AEHTOB
"KpacHas mamnoyxka”
“» ITouck dpassl OKBHUBAJEHTHO: KpAac-

HadA /+1 mamoyka

Paccrosinne B Ipepjoske-
&& /(n m) HuAX (MHHYC (—) — Has3aj, 6aHk && /1 HaOrH
mwiioc (+) — Bmepex)

YT106bl HOJYUYHUTH JYUIINE pe3yabTAThl IOMCKA, HEOGXOAMMO
3alIOMHHUTH HECKOJILKO IIPOCTHIX ITPaBUJI:

1. HckaTh nvHGOPMAIHIO HE 10 OGJHOMY KJIIOUE€BOMY CJIOBY.

2. Jlyuine He BBOSUTD KJIIOUEBBIE CJIOBA C IPONUCHOI OYKBBEI,
TaK KaK 3TO MOXKET IPUBECTH K TOMY, UTO He OyAyT Haige-
HBI Te JKe CJIOBA, HAIIHCAHHBIE CO CTPOYHOM OYKBEI.

3. Ecyin B uTOre mOMCKA BEI He IIOJIYYHIN HUKAKUX Pe3yJIbLTa-
TOB, IIPOBEPLTE, HET JIM B KJIIOUYEBHIX CJIOBax opdorpadu-
YeCKHX OIMUOOK.

CoBpeMeHHBIE IIOMCKOBEIE CHCTEMEI IPEAOCTABJISAIOT BO3-
MOYXHOCTh IOAKJIUEHUSA K CPOPMHPOBAHHOMY 3aIlpocy ce-
MaHTHYECKOro aHajusaTopa. C ero moMomibo MOXKXHO, BBeAA
KaKoe-JIN60 CJIOBO, BLIOpATh JOKYMEHTEI, B KOTOPBIX BCTpeYa-
IOTCS IPOM3BOAHBIE OT 3TOr'O CJIOBA B Pa3JIMYHBIX IIajle)Xax,
BpeMeHax M Ip.

? Bonpocbi u 3a8aHust

1. B uemM COCTOAT TPH OCHOBHBIX crnocofa noucka MHGOPMAIMM BO
Bcemupnoit nayTuae?

2. KakuM 06pa3oM CCHUIKH Ha KOHKPETHHIE JOKYMEHTHI ITONafaloT B
IIOMCKOBLIE CHCTEMBI?

3. ChopmyupyiiTe CJIOMKHBIH 3aIIPOC, COCTOSIIMI M3 HECKOJbKHX
KJIIOYEBBIX CJIOB, HCIIOJIb3Y A A3LIK 3AIIPOCOB cucTeMEI fIindex.
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UeMy Bbl 4OSMKHbI HAY4YUTbCS,
u3yyus rnasy 1

OcymecTBaars o6mMeH nHGOpManueii ¢ cepBepoM JOKAaJbHOM
CeTH IMKOJbHOTO KOMIIBIOTEPHOrO KJIACCA.

OTOpaBJIATH U TOJYYaATh MHCHhMA II0 3JIEKTPOHHOM moYTe.

3aKa3sIBATH HOBOCTH H3 TeJIeKOHGbepeHIuiA.

Hoayuars uadopmanuo ¢ Web-cTpaHuIBl, afipec KOTOpPOM
BaM H3BECTEH.

WUckaTp HHPOPMAIUIO B CETH C IMOMOLIBIO IIOMCKOBBIX IPO-
rpamMm.




KOMMYHUKALIMOHHBIE

JlokanbHbIe ceTn

Hasnauenue:

1) coBMecTHOe ucnonb3oBaHne obLinx
annapaTHbIX CPeAcTB (HakonuTenen,
NpUHTEpPOB, MOAEMOB U Np.);

2) onepaTuBHbIA 0OOMeH AaHHbIMMK;

3) unchopMaumoHHan cuctema NpeanpuaTUN

OpraHusauun:

— ofHOpaHroBas CeTb;

— CeTb C BblAE€NEHHbIM Y3riom:
cepsep, paboumne ctaHumm

MNMporpammHoe obecneyeHue:
ceTeBas OfnepaunoHHas cuctema




oo

Cucrema
OCHOBHbIX NOHATUMU
rnasbl 1

MMobanbHble ceTu

Yanbl ceTu:
KomnbioTepbl, o6beauHeHHbIE B CeTb.
XOCT — NOCTOSIHHO MOAKMIOYEHHbBIA K CETU KOMNbIOTEP

3—1303

-

()
S®
8 g Kananb! nepegaum faHHbIX: NpoBoAHbIE (TeneoHHble
A % nuHUKM, anekTpudecknii kabens), GecrnposogHbie
Ia (papuokaHansbt), onTuyeckue (ONTOBOTOKHO)
o U
=
Mopgem: npubop ans noaxniouexus MK nonb3osartens
L J K CETU yepes TenedOoHHYIO NMHNIO CBSI3N
Y ( ) MouToBLIA cepaep,
NoYTOBan Nporpamma (KImMeHT)
5 MoyToBbIN AWMK: UMEHOBAHHBIV pa3aen
X Nonb3oBatens Ha cepeepe MeKTPOHHOMN
; g "! NOYTbI (NOYTOBOM OTAENEHNM)
(= a7z
g g2 AneKTpoHHbLIN agpec:
@ g uMs none3osamens @ OomeHHbIT adpec cepsepa
% 3 INeKTPOHHOE MUCLMO: afpecHas YacTb
£ 3 \ p (KOHBEpT) + TEKCT_N1CbMa + BIIOXEHUA
s
g_ Web-cTpanuua: ocHosHas uHgpopmMaumMoHHan
o) eanHnua WWW — noKyMeHT ¢ runepcBaasmMu.
g- WWW: - «nayTuHa» runepceaseni. Web-cant
=

Web-cepBep: 6pay3sep (Web-knuneHr)

|

fpyrue
Cnyxo6bl

UHTepHerta

TenexoHepeHuum: haiknoBble apXUBLI;
6a3bl faHHbIX; hopymbl npaMoro obLuenun (chat);
WHTepHeT-Tenedorus. Mouckosble cryxbbi
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3aechb Bbl y3HaeTe

® YTO TaKkoe HaTypHbie M MH(POPMALIMOHHBbIE Moaenu

¢ Kakue CyLIECTBYIOT BUAbI MH(OPMALIMOHHBIX MOaenen

¢ KaK OHU peanu3yloTcst Ha KoMmnbioTepe
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Y10 Takoe
MoaenupoBaHue

OcHo8Hbie membL napazpaga:
m HamypHoie Mo0eau;
m UHDOPMAYUOHHbLe MODeau;
m gopmarusayus.

Harypnsie Mmogenu

Ceituac peus moiiieT 06 0UueHb BAXXHOM B HayKe MOHATHH — I10-
HATUN MOXEJH. ITO CJIOBO MHOTMM 3HAKOMO. Bo3aMoXXHO, KTO-TO
M3 BAC 3aHUMAETCA TEXHUYECKHM MOAEJIMPOBAHHEM — CTPOMT
MozeJH KopabJieii, aBToMoOmIIelt niu camoseToB. Takue Mozen
BOCIIPOM3BOAAT HEKOTOPHIE CBOMCTBA peaJbHBbIX YCTPOHCTB, Ha-
nmpumMep GopMy, CIOCOOHOCTH ILIABAaThL, €3OUTh WJIM JIETATh.
MoskHO IIpUBECTH U JpYyTHe IIPUMePLI MofeJIei: I1o6yc — 3To Mo-
IeJb 3¢eMHOTO IIapa, MaHEeKeH B Marasuue — MOZeJIb YeJIoBeKa,
MaKeT B MAaCTEPCKOM apXUTEKTOopa — MOAEb 3aCTPOMKHK ropoja.

Brllme mepeumncieHbI IIPHMEDHI MAMEPUAAbHbLX Modenell.
Ux elre Ha3bLIBAIOT HATYPHBIMH MOTCJIIMH.

Kak npaBujo, MoJeIupyeMblii 00bEKT IIpefcTaBaAeT coboit
CJIOXKHYIO cucTeMy. Hanmpumep, aBTOMOGHJIE COCTOUT U3 KOPITY-
ca, IBUTaTeJsd, KOJIEC, PYJIEBOTO YIIpaBJIeHUd, cajloHa u 11p. Mo-
JeJb aBTOMOOMJIA, IIOCTPOeHHAsA IMIKOJIBHUKOM, MHOTO IIDOIIE.
B Heii, HampuMep, MOXKET OTCYTCTBOBATh ABUTaTENb, dJIEKTPO-
NUTaHWe, pyJieBoe yIpaBjeHHMe U APYyrue 4YacTH, pasMep ee
MeHbIIIe pa3Mepa HaCTOSAIIEer0 aBTOMOOHMIIA.

JIro6ast MOiesIb BOCIIPOU3BOAMUT TOJIBKO T€ CBOMCTBA ODUTIHHA-
Jla, KOTOpBIE€ IIOHAJOOATCA YEJIOBEKY IIPH €€ HCIIOJb30BaHHUH.
HampuMep, MaHeKeH U IIPOM3BOACTBEHHOro po6oTa MOYKHO Ha-
3BaTh MOJAEJISAMH YeJioBeKa, MaHeKeH Hy KeH JJIs TOro, YTOOHI Ha
HEero MOXKHO ObIJI0 HAZETh OAEXKAY AJIA PDEKJIAaMBl WIHN JJIA yR0O-
cTBa paboTHI IIOPTHOrO, HO CIIOCOOHOCTH XOANTDH, MBICIUTD HJIH
Pas3roBapUBAaTh OT Hero He Tpebyercs. [loaToMy MaHeKeH AOKEH
BOCIIPOM3BOAMUTS JIMIIB (JOPMY H pa3Mep YeJIOBEYeCKOro TeJia.

Ilens co3gaHusA IIPOU3BOACTBEHHOTO pOOOTAa COBCEM Apyras.
PoboT osKeH BOCIPOM3BOAUTL HEKOTOpbIE (U3MUECKHUEe Hei-
CTBHJ YeJIOBeKa: yMeTh 6paTh U llepeMellaTh JeTall, 3aKpydH-
BATh ¥ PACKPYYHBATHL GOJITHI M 11p. Ho A5t AOCTUIKEHUA 9THX Ile-
JIieil BHEIIHero CXO/ACTBA C YeJIOBEKOM COBCEM He TpebyeTcs.
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“ CroiicTBa 06'beKTa, OTPAYKEHHEBIE B MOAECIH,

(] 3aBHUCAT OT 1eJIH MOJeJHpoBaHuA. Mojenrun
OJHOTO0 M TOr0 3Xe 00'beKTa OyAyT pa3HbLIMH,
€CJIX OHM CO3AAIOTCA AJIA Pa3HBIX HeJeit.

HudopManmoHasie MoaeIH

Kpome HaTYpHBIX CYIIECTBYIOT eille HH(OPMAIHOHHEBIE MO-
aeiqH. HeTpyaHo HOHATH, YTO AJIA HHGOPMATHKYN UMEHHO OHH A
OpEACTABIAIOT HAUGOIBIINI HHTEPEC .

Ecin HaTypHas Moaesb 00'b€KTA MOJEJIHPOBAHUA — STO €T0
dpusnueckoe nogodue, To MHPOPMAaHOHHAA MOJEJbh — 3TO €TI0
onucauue. Conocod onHCcCaHUA MOXKET OBITH CAaMBbIM Pa3HbIM: Bep-
6aJbHBIM, T. €. CJIOBECHBIM OIIMCAHHEM HA €CTECTBEHHOM A3LIKE,
MaTeMaTU4YeCKUM, rpadudeckum u ap. Hanpumep, uepTesx Ko-
pabisa ABIAeTCA ero rpadHUYecKNM OODMCAHMEM, a CTAJO OBITH,
MHGOPMAIHOHHOM MOAeJIbI0 Kopabusa (puc. 2.1).

Puc. 2.1. MoaenupoBanue HaTYpHOE 1 HHPOPMaOmUOHHOE

TlonsiTne 06beKT MOLZETHPOBAHHA HAI0 IOHUMATH B CAMOM
WHPOKOM CMBICJIE. ITO MOKET OBITE MAMEPUAALHBLI 00BEKM.:
Kopabsp, KOMeTa, KUBasi KJIETKa; A8JeHUe npupodvl: rposa,

*
B nHayke cymiecTByeT eme ofHa PasHOBHAHOCTHL MojfeJeit: BooGpaskaeMhle
(mpeancune) mogenu. Hanmpumep, B du3uke: MaTepHadbHas TOYKa, abco-
JIIOTHO TBEPJOE TeJIO, UAeabHLIN ra3; B MaTeMaTHKe: reOMeTpHYeCKas ToY-
Ka, 6eCKOHEYHOCTB M IIP.
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COJIHEYHOEe 3aTMeHMe; npoyecc: NmojieT paKeThl, U3MeHEeHHe CTO-
MMOCTH aKIuii Ha GOHAOBOM OHUpIKe.

YeJIOBEKa II0 CO3JaHHUI0O MOoageIN

?‘j MopeaupoBaHMe — 3TO AeSATEJIbHOCTD
@
(HaTypHOM MM MHPOPMAIIMOHHOI).

Taxk ke KaK ¥ HaTYpHEIe, HHGOPMAIIUOHHbIE MOJEIN OAHOTO
H TOTO 3Ke 00'beKTa, IpefHA3HAUCHHbIE AJIA Pa3HbIX Iejeil, MO-
T'YT CYIIIeCTBEHHO Pas3/IN4aThCs.

Bor npumep. Hepeaxo JogsaM IpUXOAUTCS 3aTIOJTHATH BCEBO3-
MOYKHbIE aHKEThI, IJUYHbIe KAPTOYKH. TaKkue JOKYMEHTbI MOYKHO
paccMaTpUBaTh KaK Pa3MdYHbIe HHPOPMAIMOHHBIE MOAEIH de-
JoBeka. ITo ¢opme oHE ogMHAKOBBIE (AHKETHI), & II0 COAEPIKAHUIO
pasHble. Hampumep, B 1uuyHO# KapTouke pabOTHHUKA IIpPeAIIpHA-
THUS, KOTOPpaA XPAHUTCS B OTHAeJEe KaJpOB, O HEM HMEIOTCSA CJie-
Aylolye cBeieHUs: PaMUInsI, UMs, OTUYECTBO, II0JI, TOJ POIKAe-
HHS, MECTO POXKJAEHHNS, HAIIMOHAJIbHOCTDb, aJpec IIPOKUBaHUA,
obpasoBauue, ceMeifHOe moJIoMKeHne. A B MeJUIUHCKYIO KapTo4-
Ky TOTO JKe CaMOI'0 YeJIOBEKa 3aHOCATCA cJeAyIoniue AaHHbIe: (ha-
MHJINA, UMA, OTUYECTBO, I10J1, I'OJ; POKAEHUA, IPYIINa KPOBH, BeC,
poCT, XpOHHUYECKHe 3a0osieBaHHUA. B 00ImecTBe OXOTHHUKOB, WJIe-
HOM KOTODOT'O SBJIAETCH 3TOT JKe YeJIOBEeK, O HEM XPaHHUTCH Tpe-
Tl Habop cBefeHuil. Kaxk BuauTe, pasHble LeJIM MOJEJIHPOBa-
HUS — pas3Hble HHPOPMAIMOHHbIE MOJEIIH.

CoBpeMeHHBIM HHCTPYMEHTOM AJA HHPOPMAIHOEHOT'0 MOJE-
JIMPOBAHUA ABJIAETCA KoMIbIoTep. C ero moMoIinbio BOCIIPOU3BO-
ASATCS caMble CJIOKHbIe 00bEeKTHI, IIPOIecChl, ABNeHusA. Takas
MOJeJIb OOBIYHO OTOGPpasKaeTCs Ha 9KpaHe B BUJE CTATHYECKOTO
(HeNmoABMYKHOT0) HUJIM aHMMHMPOBAHHOTO (IMIOABHYKHOTr0) U306pa-
JKEHUA, MOYKET COIIPOBOMKJAATHCS 3BYKOM, T. €. HCIOJL30BAThH
TeXHOJIOTHIO MYJIbTUMeaNA.

- Mogens — 3T0 yIpOIeHHOe oJ06ue peaJbHOro
(] 06bexTa. Mogenb oTpaskaeT JUIIb HEKOTOPHIe
CBOMCTBa 00'beKTa, CYIMIeCTBeHHBIE C TOUKY 3PeHUA
eI MOJeJINPOBaAHUSA.

Jis 0003HaAYEeHUA CJIOKHBIX 00'BEKTOB, COCTOAIINX M3 MHO-
JKeCTBa B3aMMOCBS3AHHBIX YacTel, B HAYKe MCIIO0JIb3YeTCs Tep-
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MHH cHcTeMa. B 60bIIMHCTBE CiIy4aeB 00beKTaAMHA MOJEIHpPO-
BAHUA ABJIAIOTCH CJIO0XKHEIE CHCTEMEI: IIPMPOAHEIE, TEXHUUYEC-
KHe, O0IIeCTBeHHEIE M IP.

" Mogaensp HCONB3YeTCA KAK 3aMEHUTENb peajbHOM
CHCTEMBEI AJIA BOCIPOU3BEAEHUS OTAEIbHBIX
ee GyHKIMH, JJIA IPOTHO3a ee MOBeIeHNUA
B ONIpeJIeJIEHHBIX YCJIOBHASAX.

dopmanuzanna

Yo Taxkoe ¢popmannsanua? B aToM ciioBe 3aKJII0YAETCA CYTh
nHGOPMAIMOHHOTO MoJeaupoBauusa. HNHPopManvoHHAsS MoO-
JleJIb OMMHACHIBAET O6'BEKT MO/IEJINPOBAHUS B (hopMe KaKUX-IH6O0
3HaKoB: OYKB, nudp, PUCYHKOB, KapTorpabHyecKuX dJIeMeH-
TOB, MATEMATHYECKUX MJIN XMMUYECKUX GOPMYJI U T, .

" dopmaanzanMa eCcTh Pe3yJbTAT llepexona
OT peaIbHBIX CBOMCTB 00'bEKTa MOJEJINPOBAHNSA
K NX popmanvrHomy 0603HaALeHUIO B OIIpeieIeHHON
3HAKOBOMH cHCTeMe.

Cawmoii popMaN30BaHHON HAYKOH ABIAEeTCA MaTeMaTHKA.

KopoTko o rmaBHOM

Mogenbr — aT0 ynpounieHHoe nogobue peajsHoOro o6’beKTa, oT-
Paxxaloiee cBoiicTBa 06'beKTa, CyNIeCTBEHHLIE C TOUKH 3PDEHUA
LeJI MOJleJINPOBAHUA.

Mogenu 6uiBatoT HaTypHEIE H nHGOPMAaIMOHHLIE.

HudopmanuonHas Mojeab NpeAcTaBiseT coboil ommucanme
00BeKTa MOJIeJIMPOBAHUS.

PasuniM menaM MogeMpoBaHUA OGHOTO M TOTO »Ke 06beKTa
MOT'YT COOTBETCTBOBATH PA3HbI€ MOJEJIH.

O6beKT MOZEINPOBAHUS CJIelyeT PACCMATPUBATH KAK CHCTe-
My — 1eJ10€, COCTOAIIEE U3 BSAUMOCBSASAHHBIX YacTei.

Pdopmanuzanusg ecTh Pe3yJLTAT Hepexoja OT peaJbHBIX
CBOMCTB MOJeINPYyeMOM CUCTEMEI K X GopMaIbHOMY 0603HaUe-
HHIO B ONIpefleICHHOI 3HAKOBOM cCHCTeMe.
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? Bonpocbi u 3adarus

1. YTto Takoe Moaenb?

2. Kakue cBOMCTBA peaJbHBIX O6'bEKTOB BOCIPOHU3BOAAT CHEAYIOIINAE
MOJEJIH:
¢ MYJISI’)KH OPOAYKTOB B BUTPHHE MarasuHa;
e 9yYyeJio ITHIHI;
¢ 3aBOJHOM MI'PYHIEYHBIHA aBTOMOOHIIE?

3. Uto Takoe HHGOPMAIITMOHHAA MOJAEIb?

4. TloAcHHUTE PA3HHUIY MEXXKIY TeXHHIECKOHM MOJeJIbI0O CAMOJIETa ¥ UH-
dopmManoHEHOIT MOAEJBIO camMoJieTa (UePTeKOM).

5. MooxHO a1 caeayiomue 06’beKThI CYHUTATE HHPOPMAIITMOHHBIMHI MO-
JeNsaAMU:

¢ pacOoucaHHe YPOKOB;
e IporpaMMa TeJIEBUAECHUA;
¢ pemenT Ha HoJydeHHe JeKapcTBa?
Ecau aa, To 9T0 IS HUX ABAAETCA 00BEKTOM MOJAEINPOBAHUS?

5. IlpuaymaiiTe HECKOJIBKO BAPHAHTOB ONIUCAHUA OXHOTO M TOTO K€
00 beKTA ZIJIA PA3HBIX IeJIeH.

6. HasoBuTe mpomecchbl MM SBJICHHUA, KOTOPble HEBO3MOXKHO HJIU
O09€eHb CJI0XKHO BOCHPOM3BECTH B HATYPHBIX MOZEJISAX.

7. Yro Taxoe dopmanusanua? Mo)XHO JM BLICTABJICHHE YIHUTEIEM
OIEHKH 3a Balll OTBET Ha YPOKe Ha3BaTh popmannsanuen?

Mpacdmnyeckue
§ 7 | vHdopmaumoHHbie
Moaenu

OcHogHbie membt napazpaga:
® Kapma KaxK UHGOPMAYUOHHASR MOOeNb;
B Yyepmenxcu u cxXembt;
= zpagux — modeadb npoyecca.

Kapra xax uagopManMoEHaa MOJEIb

MosxHO0 Jiu HasBaTh HHGOPMAIIMOHHOI MOJIEJIBLI0 KAPTY MECT-
noctH (puc. 2.2)? BeaycnoBHo, MokHO! Beab KapTa onucviéaem
(rpadugecKr) KOHKPETHYI0 MECTHOCTb, KOTOpAas ABJISeTCA IJsA
Hee o0serxmom modenuposanusi. Kpome Toro, kapra cosgaercsa
¢ onpedeneHHOl UYeavlo: ¢ ee MOMOIIBLI0 MOYXHO LoOpaThcA Z0
HYXHOTO HACEJIEHHOI'0 MYHKTA. MCIoab3ysa JUHEHKY M VUUTHI-
Basg MacmTab KapThl, MOKHO OIPe[eJIUTh PACCTOAHUE MEXKIY
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Nuer M37-140
KapTa Tonorpaduyeckas POCCUSA

paiioH x/a cr.O3epHas

.

Macwrtab 1:25000 (8 1 cm 250 m)

Puc. 2.2. Kapra MecTHOCTH

pPa3INYHBIME OYHKTaMH. OZHAKO HHKaAKuX GoJsee mOAPOOHBIX
CBeZieHH 1 0 HaCeJIeHHbIX NYHKTAaX, KPOMe MX PACIIOJI0MKEeHHUA, 3Ta
KapTa He JaeT.

YepTexu U cXeMbI

JpyruMu 3HaKOMBIMU BaM IIpuMepamMu rpadudeckux nHGop-
MAamUOHHBIX MOJeJIeH ABNAIOTCA YePTEIKH, CXeMbI, rpadhuru.

Yeprex KoKEH OBITH OUeHb TOYHBIM, HA HEM YKa3LIBAIOTCA
Bce HeoOxomumeule pasamepsl. Hanmpumep, uepresx 6ojTa HyKeH
JUJISL TOTO, YTOOBI, IVISAAA HA HETO, TOKAPh MOT BEITOYMUTE OOJIT HA
craHke (puc. 2.3).

Y cxeMBI 3JIeKTPUYECKOH IenM HeT HHKAKOro BHEIIHEro
CXOJZCTBA C PEAJILHOM 3JIEKTpHUecKoil nensio (puc. 2.4). diaex-
TponpuOopHI (JIaMIIOYKa, KICTOYHHK TOKAa, KOHAEHCATOD, COIIPO-
TUBJIeHNE) M300pa’KeHbl CHMBOJHYECKMMH 3HAYKAMM, a JIH-
HuU 0003HAYAIOT COEJUHSAIOIMME NX IPOBOAHUKH 3JIEKTpHUYEC-

67,5:0,5
- -
wi
100 <28 _

nog woy
Puc. 2.4. Cxema
3JIeKTPUYECKOM e

Puc. 2.3. Yeprexx Gosra



42 naea 2. UndopmauuoHHoe moaenuposaHue

KOr0 TOKa. JJIEKTpHMUeCKasd CXeMa HyKHa AJA TOro, 4To6hl
NOHATH IPUHIUI PAGOTHI HEeH, YTOOBI MOXKHO OBIJIO PACCUATATDH
B Heil 3HAYEeHUs CHJIBI TOKA U HAIIPAXKEeHUd, 4To6bl npu c6opke
[ell4 IPABUJILHO COCAUHHUTE €€ 3JIeMEHThI.

Cxema — aT0 rpadudeckoe oToGpakeHne COCTaBa M CTPYKTY-
PHI CJIOKHOM CHCTEMBEI.

CTpykTypa — 3TO HIOPAAOK 00'beAUHEHNA

3JIEMEHTOB CUCTEeMbBI B €ANHOE I1eJIoe.

Ha puc. 2.5 npuseaena cxema MOCKOBCKOro MeTpPOIIOJIHUTE-
Ha. Crpykrypy MOCKOBCKOro MeTpOIIOJUTEHA HA3LIBAIOT Pai-
AJbHO-KOJIbIeBOM.

AATYOLESO § <
a MEABEAKOBO
suswriso QY £ 2 3 ABEA
oTPALHOE {J E é a 3 BARYWKMHCKAA
H] s H
A 1 £ g - Cams 2090
PENHOR BOK3IAA '“::":(:w %3 3 s 3 o
pasvMosckan O 3 H g E ¢ GoTAMmMuECKIN CAR
Soarat craguon D OO0 0 [) y/MUA NOASEARCKONO

-
cx0aHEHCKAR

m/lolomcxoio . 5 I KPACKOCEABCKAR

HINAHACBCKAR

M3MAEA08 Cicid
naek
CemEHOBCKAR
IMKTPOIABOACKAR
KyrEscan BAYMAHCKAA
KYPCKAR
e —— HOBOKOCHHO
EUEAMOTEKA J_P whe
WM. AEHNHA . o \MKANOBCKAN HOBOTUPEEBO
ForoR j" NEPOBO
UMCKAR 45
(P onotkumckan TRFAHCKAR, ',f"' o Bacton
PAPK NOBERS! () nosnmn a{irarsaoncian A nevamotornan
()5 2ae mmanca O )
O, A NAOMALL MALMYA
HOBOKYIHEUKAR, FIPOAETAPCKAA
KPECTRRHCKEA () QB onTor PALCKIN NPT
ADEPAINUNCKAR O} nheesEukan TEXCTUABUIMKH
{( AvEPORKA KYBoMUHKUM
Ln?]
A) BHXMHO
\ ABTO3ABOACKAAL PR
NPT BEPHAACKOT O g8 HATATHHGKAR NEMATHUKY! )
POANCKAR
MATOPHAA AOBAWHO
10r03ANAAHAR
g ner KONOMEHCKAR SPATHCARBCKAA
HuKyAUHCKAR cesoronosscxan(Q) KAUMPCKAR MAPLUHO
KAXOBCKAR
OAUMNUUCKAA QEPERHA KAHTEMUP OBCKAA'
#0CTPAKORO TENALH CTAK OWHAR LAPHULUHO
TEPEWKOBO Aoknaso NPAKCKAR OPEX0BO
conHuEBo suruEeciont i YA AK. AHrEAN LOMORE QOB CKAN
LOPORCKOS BIOCCE AHHUHO KPACHOTDAPAEUCKAR
syabeAP
YAULLA CTAPOKANAAL KAA
HOBOMEPEAEAKUHO W okaianosckAn (. JKD) 4i’ asHeKoro

VAULLA CKOBEAEBCKAR L)
EYALSAP AAM. YAKOBA |
YAHUA TOPHAKOBA (=l BYHUHCKAR AANEA

Puc. 2.5. Cxema MoCKOBCKOro MeTpONOJINTeHA
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I'padpux — moges» mpoumecca

[ orobpakeHN s pa3IMYHBIX IPOLECCOB YACTO NPUOeraioT K
nocTpoeHuIo rpaguixon. Ha puc. 2.6 nsobpaskeH rpaduk usMeHe-
HUA TeMIepaTyphl B Te4YeHHEe HEKOTOPOT'O IEPHOa BpeMeHH.

T°CA

Puc. 2.6. I'pahvk naMeHEeHNA TeMIIePATYPhI

C kapramMm, yepTe;KaMH, CXeMaMH, rpadUKaM¥ BBl MMeJH
ZAeJio ¥ pausbliie. IIpocTo paHbOIe BLl UX He CBA3LIBAJIHN C IOHATH-
eM HHGOPMAITMOHHON MOAEeIH.

@ KopoTko o rnaBHom

HarnaaupiMu HHPODMAIIMOHHLIMHM MOJEJNAMU HABIAIOTCA
rpaduyeckue N300pasKeHuA: KapThl, YePTEXKH, CXeMbl, rpadu-
KH.

? Bonpocsi u 3adaHus

1. IIpuBenuTe pasnuyHble NPUMepH rpaduyeckux nHGOPMAIIMOH-
HBIX MOJeJieii.

2. ITocTpoiire rpaduyecKyIo MOAeIs Bameil KBAPTUPHI. YTO 3TO: Kap-
Ta, cXeMa, 4epTex?

3. Kaxasa ¢opma rpadpuyeckoit mojenn (Kapra, cxeMa, 4epTex, rpa-
¢uK) nprMenuMa 4J1A oToOpakeHus nponeccos? [IpuseauTte npu-
MephL.

4. ITocTpoiiTe rpapuIecKyI0 MOJesL cOGCTBEHHOR yclleBaeMOCTH IO
ABYM Da3JM4YHBIM JUCIMIUINHAM IIKOJBLHON IporpaMMsl (camoii
Jo6uMoit B caMoit «Hemo6uMoii» ). CIporHo3upyiiTe Ho 3TOM MO-
IeJIN cBO# paibHeiimuit npoiecc o0yuyeHns JaHHBIM IIpeMeTaM.
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TabnuuHble
moaenu

OcHosHbvle memyvt napazpaga:
®m mabauyb. muna «06seKm —ceoilcmeo»;
m mabauyb. muna «00dexm—obsexmy»;
m J60uYHbLIEe MAMPUYDbL.

Ta6auuel THIIA «00'BEKT—CBOMCTBO»

Eite ogHoit pacmpocTpaHeHHO#H (opMoit MHPOPMAITMOHHOMN
MOZEeJIA ABJIAETCA HNPAMOYTOJBHAS TabGauma, cocrosAlias U3
CTPOK H CTOJIO0I0B. McITob30BaHMe TAOJAUI] HACTOJIBLKO IPUBBIY-
HO, UTO JJIf X TOHUMAaHUA 0OBIYHO He TpebyeTcA JOMOJHUTEI b-
HBIX 00'BLACHEHMIA,

B xauecTBe mpuMepa paccMoTpuM Tabaumny 2.1.

Tab6auna 2.1. lomamuaaa 6ubauorexa

Homep AsTtop Hassanne Tonm Hoaxka
0001 | BensieB A.P. YenoBek-ampubus 1987 5
0002 | Kepeyn [. Bpogsru Cesepa 1991 7
0003 | Typrenes U.C. IToBecTn u pacckasbl 1982 1
0004 | Onema I0.K. Hs6pannoe 1987 5
0005 | Benses A.P. 3pesga K91] 1990 5
0006 | Teirsnos I0.H. | Kioxasa 1979 1
0007 | Toncroii JI.H. IToBecTH u pacckasnl 1986 1
0008 | Bensen A.P. H3bpanHoe 1994 7

IIpm cocTaBieHNH TaOJIUITLI B Hee BKIIOUYAETCSA JHUNIIb TA HH-
dopmanua, KoTopas HHTepecyeT mojb3oBareJs. Hanpumep,
KpOMe TeX CBEeAEHUH 0 KHUTaX, KOTOphIe BKJIIOUEHLI B Ta6IM-
ny 2.1, cymecTBYIOT M APYrHe: HU3LaTeJLCTBO, KOJHUECTBO
CTpPaHHUI, CTOMMOCTb. OHAKO AJA cocTaBUTENA Tabaunsl 2.1
6b1JIO AOCTATOUHO CBeieHUITI 06 aBTOpEe, HA3BAHUH U I'ofle U3Ja-
HUSA KHUTHU (cToN6nEI « ABTOD», « HazBanue», «'ox») u muadOP-
MAaIuH, ITO3BOJAKIIEH HAWNTH KHHUrY Ha IMOJKAX KHHMKHBIX
crennakein (cronben «Ilonka»). IIpeamosaraercs, UTO Bce
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MMOJIKM IPOHYMEPOBaHbI M, KPOME TOT0, KaXJ0¥ KHUTe IIPUCBO-
€H CBOM MHBEeHTapHbIN HoMeD (cTouber; « Homep»).

Tabauna 2.1 — 3T0 uHpOpMAYUOHHAA MOOesib KHUIKHOTO
donza qomanrHeit 6UOGIUOTEKH.

Tabiniia MOKeT OTpaykaTh HEKOTOPBIH IIpollecc, IPOUCXOA-

it Bo BpeMeHH (Taba. 2.2).

Ta6auua 2.2. IToroxa

Rows | Ocamox | Termeps: | Masiemue, | Baammocrs,
15.03.2007 | Crer -3,5 746 67
16.03.2007 | Bes ocaaxkos 0 750 62
17.03.2007 | Tymanu 1,0 740 100
18.03.2007 | Moxan 3,4 745 96
19.03.2007 | Bes ocagkoB 5,2 760 87

ITokaszaHus, KOTOpLIE 3aHECEHBI B TA6IHUIly 2.2, CHUMAJINCH B
TedeHHE NATH AJHEH B OJHO U TO JKe BpeMs CyToK. ['1saaa Ha Tab-
JINIY, JJETKO CPABHUTh Pa3HbIEe JHU IO TEMIIEPATYPE, BJAAKHOC-
Td 1 1p. JJasHyI0 TabanIly MOKHO pacCMATPHUBATL KaK UHQDOpD-
MAYUOHHYIO MOOesb NPOUECCA U3MeHeHUA COCMOAHUS N0Z00bL.

Tabaune 2.1 1 2.2 oTHOCATCA K HanuOOJIee 4acTO UCII0JIb3ye-
MoMy THNY Tabaun. VX Ha3bIBAIOT TAOGJIHIAMH THIA «00B-
eKT—CBOHCTBO». B OHOIH CTpPOKe TaKoOi TaGJIMIILI COAEPIKUTCA
uHbpopmanua 06 ogHOM 00'BeKTe (KHHUTa B OMOIHOTEeKEe UK CO-
cTtosiHue noroAbl B 12-00 B ganublit feHb). CTOJMOLEI — OTHEIIB-
Hble XapaKTEPUCTHKH (CBOMCTBA) OO'EKTOB.

KoHeuHO, cCTpOKH M cTOJIGIEI B Tabauiiax 2.1 u 2.2 MOXKHO I10-
MEeHATh MecTaMH, MoBepHYB ux Ha 90°. MHOrma Tak M JeJaioT.
Torga cTpoku 6YAYT COOTBETCTBOBATH CBOMCTBAM, & CTOJIOIEI —
o0bekTam. Ho yame Bcero TaGiaunbl CTPOAT TAK, YTOOLI CTPOK
B HUX ObLJO GoJibIlle, YeM cToJ0I0B. Kax mpaBmio, 06'5eKTOB
6osbille, yeM CBOMCTB.

Ta6aunusl THHA «06BHEKT—O00BEKT»

IpyrumM pacnpocTpaHeHHBIM THIIOM TalJIHIL ABJIAIOTCA Tab-
JHIBI, OTPAXKAIOIIHe B3aMMOCBA3H MEKJY PAa3HBIMH 00bEKTA-
Mu. IX HA3BIBAIOT TAGJIHIIAMH THIIA «00BeKT—06BheKT» . BoT 1o-
HATHBIA KAKIOMY HIKOJbHUKY IIPUMED TAOIHIIbI YCII€BAEMOCTH
(Ta6a. 2.3).
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Ta6auna 2.3. YcneBaeMoCTh

YueHHK Pyccxuit | Anre6pa | Xumna |®usuxa |Hcropusa | Myssixa
Anukps Iletp 4 5 5 4 4 5
Boros Ban 3 3 3 3 3 4
Boaxos Unesa 5 5 5 5 5 5
Tanknaa Huna 4 4 5 2 4 4

CTpOKH OTHOCATCA K YUYeHHMKAM — 3TO IePBHIi BHJ 00beK-
TOB; CTOJOIILI — K INKOJbHBLIM IIpeIMETaM — BTOPOIi B 00bEK-
ToB. B Kax70i1 AueliKe TaG/MHIILI, HA IepPeCeUYeHUH CTPOKH M
cToa6Ila, — OLEHKA, MOJIYYeHHAA AaHHBIM YY€HHKOM II0 IAHHO-
MY IIDEAMETY.

Tabauna 2.4 Toxke UMeeT THI «00beKT—00beKT». OfHAKO, B
OTJIMYMeE OT IIpeAbIAyIteii Tabnunbl, B Heil CTPOKH MU CTOJIOIBI OT-
HOCATCSA K OJHOMY M TOMY K€ BHAY 00beKTOB. B 3Toi1 Tabnuie
COAEPIKUTCA MHGOPMAIINA O HAJUYNM IPAMBIX JOPOT MEXAY
HaceJICHHBIMM MyHKTAaMH, corJIacHO KapTe u3 § 7 (cM. puc. 2.2).

Ta6muua 2.4. Joporun

Haun Osepuaa | Ilogropraa | EimoBo Bobput
Hauu 1 1 1 1 0
Ozeprasa 1 1 0 0
IToaropuan 1 0 1 0 1
EnoBo 1 1 0 1 1
Bob6psut 0 0 1 1 1

JdBOoMYHbLIE MATPHILI

B mMaTeMaTHKe MPAMOYroJibHAA TAGJUIlA, COCTABJICHHAA U3
4YuceJi, Ha3bIBAeTCA MaTpHOeH. Eciiu MaTpHUIIa COAEPIKHUT TOJb-
KO HYJIU U €IJMHUIILI, TO OHA HAa3LIBAETCS ABOHIHOH MaTpHIEH.
YucaoBas yacTh Tabnunsl 2.4 mpeacTasidgeT co60oil IBOMUHYIO
MaTpHILy.

Ta6auna 2.5 TakkKe COAEPKHAT JBOMUYHYIO MATPHUILY.
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Tabanua 2.5. PaKkyabTaTHBLI

YaeruK Feonorna IlBeToBOACTBO Tarusl
Pycanos 1 0 1
CemeHOB 1 1
3oToBa 0 1 1
Insnuaa 0 0 1

B Heil1 npuBeieHELI CBEJEHUA O MOCEIeHNH YeThLIPbMS YUEeHH-
KaMH Tpex (paKyJbTaTHBOB. BaM y)Xe JOJYKHO OBITH IIOHSTHO,
4T0 eJMHMIIA 0003HaYAeT mocenieHne, HOJb — Hemocernienue. U3
3TOi TAabJHIEI caefyeT, HaIpuMep, 4To PycaHoB moceliaeT reo-
JIOTHIO U TaHIbl, CéeMEHOB — re0JIOrMIO H IIBETOBOACTBO MU T. I.

B rabiunax, npeacTaBasioninx coboil 06ouyHbie MaAMpuybl,
ompaxcaemcsa KawecmeeHH bl xapaxmep c8s3u mexcdy obzex-
mamu (ecThb Jopora — HeT AOPOrH; IIocellaeT — He IOocellaeT !
T. 11.). Tabanna 2.3 coxepKUT KOJINUeCTBEeHHEIe XapaKTepPHCTH-
KH yCIIeBaeMOCTH YY€HHKOB 110 IIpegMeTaM, BhIpaKeHHbIe OLIeH-
KaMHu OIATHOAJILHON CUCTEMEI.

MEuI paccMOTpeJIH TOJBKO ABA THNA TaGaull: «06HEeKT—CBOM-
CTBO» M «00beKT—00beKT». Ha mpakTHKe HCIIOJBL3YIOTCA U APY-
rue, ropaszno GoJiee CJIOKHbIE TaGJIHUIIBL.

KopoTtko o rnaBHOM

Ons npeAcraBieHnss WHGOPMAIIMOHHEIX MoOJeJeii ITHMPOKO
HMCIOJIL3YIOTCA IPAMOYIOJIbHEIE TAOIHIIEL.

B Ttabiune Tuna « 00 beKT—CBOMCTBO» OJJHA CTPOKA COLEPIKHT
nHpopMmanuio 06 ogHoM o0bexkTe. CTONOLEI — OTHAEJbHbIE Xa-
PaxTepUCTHKH (CBoiicTBa) 00HEKTOB.

B Tabanne Tuna «o0BeKT—00BEKT» OTpakaeTcs B3aUMO-
CBA3b MEXXAY Pa3JIHYHEIMH O0BEeKTaMH.

YucnoBas NpAMOYroJibHaA TabJInIla Ha36IBAETCA MaTpUIIEH.
MaTpuna, cocraBiieHHas U3 HyJIe# ¥ e[MHHUI], Ha3bIBAETCSHA JBO-
HYHOH MaTpHIe.

JdBonuHaA MaTpHIla OTPA’KaeT KaUeCTBeHHBI XapaKTep CBA-
3eil Mexqy o0 beKTaMM.
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? Bonipocsi u 3adaHus

1. B ueM cocTouT yA06GCTBO TAGJIMYHOrO IpeAcTaBilieHHUA HHbOpMa-
muu?

2. IIpuseguTe mpuMephl Ta0JHI, ¢ KOTOPHIMM BaAM HIPHXOJHTCH
MMeTD JleJIO B mIKoJe u AoMa. OnpeAesnuTe THI, K KOTOPOMY OHH OT-
HOCATCA: «00'beKT—CBOMCTBO» MM «00BHEKT—O00BEKT».

3. Yro Takoe matpuia? Uro Takoe ABoMUHaA MaTpuna?

4. IlpeacTrasbTe B TabINUYHOI GPopMe CBeieHHs 00 YBICUEHUAX BAIINX
OZHOKJacCHNKOB. Kaxkoil T TaGJIHUIIEI BB HCIIOJb3yeTe AJIA dTOH
menu?

5. Ucnoab3oBaHue TabJIHMYHONH MOEIH YacTo obJieryaeT peeHne NH-
dopmanmonHol 3azaun. B ciaexyromeil Tabiauile 3axpalieHHbBIE
KJETKH B PACHIMCAHNH 3aHATHH COOTBETCTBYIOT YPOKaM (PU3KYJIb-
TypsI B 9-11 Kjaccax mIKOJIHI.

Pacuncanue 3aHATHH

BrinosHNTE CleAyIOIIUe 3aJaHUA:

® ompejienuTe, KAaKOe MHHHMAJIBHOE KOJHMYECTBO YYHTEJIEH
bu3KyILTYpHI TpebyeTcs IpH TAKOM PACIUCAHUM;

® HalifuTe OAVH M3 BADMAHTOB PACTMCAHUSA, IPX KOTOPOM MOXKHO
000HTHCE ABYMS YUUTEJAMU PUIKYILTYDEI;

® B IIKOoJie TpH yuHTeada Gu3KyabTypei: HBanHoB, IleTpos,
CnzopoB; pacnpenesnTe MeXJIy HAMHM YDOKH B Tabauie Tak,
4TOGBl HUA Y KO0 He G6BLJIO «OKOH» (IIYCTBLIX YPOKOB);

® pacmpefieINTe MEXAY TPeMsl YUYUTEJIAMH YPOKH TaK, YTOOHI
HATPY3Ka Yy Bcex ObljIa OAMHAKOBOIMA.

6. B XOMIILIOTEPHOM CETH Y3JIOBBIM ABJIAETCA CEPBEP, C KOTOPHIM He-
MOCPEACTBEHHO CBA3AHLI BCE OCTAJILHEIE cepBephI. [laHa cieayio-
mas AsonyHad matpuna. Bueit C1, C2,C3,C4,C5 — ob6o3naueHus
CcepBEepOB CETH.
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Ci C2 C3 C4 C5
C1 1 0 0 1 0
C2 0 1 0 1 0
C3 0 0 1 1 0
C4 1 1 1 1 1
C5 0 0 0 1 1

Onpegenure, Kakoil cepBep ABIAETCH Y3JIOBbIM.

UHopmaumoHHoe
MoAenupoBaHue
Ha KOMNnblOTEpe

OcHoeHnble memuvl napazpaga:
B BblYUCAUMEAbHbBLE B03MONICHOCMU KOMNbIOMEDPA;
m OLR wezo HYICHbL MamemamuiecKue modeau;
BN KOMNbIOMEPHAR MAMEMAMULECKAR MOOeNb;
= YMO makxoe 8bluUCAUMEAbHDbLIL IKCNepUMenm,
W ynpasjenue Ha OCHO8e modeneil;
| UMUMAYUOHHOe MOOeaupoearue.

BrruncanTeNbHEIE BO3ZMOKHOCTH KOMIObBIOTEPA

CoBpeMeHHBIM HHCTPYMEHTOM JJIA HHPOPMAIMOHHOTO MOJe-
JUPOBaHMUSA ABIsAETCA KoMnbioTep. KoHeuHO, Ha KOMIbIOTEpE
MOXHO IIMCATh TEKCTHI (CTPOHTH BepbGasibHBIE MOZEIH), PHCO-
BaTh KapThl M cCXeMHI (rpaduyecKue MOAeIN), CTPOUTh TabIuImbl
(ra6nuunnie Mmogenn). Ho npy TaKkoM UCIOIB30BAHUHM KOMIILIO-
Tepa B MOAEJIMPOBAHUHU €T'0 BOZMOYKHOCTH IPOABJISIOTCA He B
HOJHOH Mepe.

JJIs MOoZleINpOBaHU A HA KOMIIBIOTEPE INIABHOH
SAIBJISAETCS €T0 CNOCOGHOCMb K Gbicmpomy cuemy.
CoBpeMeHHBIE KOMIIBIOTEPEI CIUTAIOT CO
CKODOCTAMM B COTHH THICAY, MMJJIMOHEI ¥ JaKe
MMIJLINApAbl onepanuii B CEKyHAY.

4—1303
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YuuTEIBasA, 4TO pacyeThl IPOM3BOAATCA HAJ MHOIO3HAUHEI-
mu umcaaMu (10-20 gecaTwdyHEIX IM(p), BEIYHCIUTEILHEIE
BO3MOYKHOCTH KOMIIbIOTEPA PeHOMEHAJIbHBI. ITH BO3MOXKHOCTH
NPOABJIAIOTCA, IPEKAe BCero, NP KOMIILIOTEPHOM MAaTeMATH-
YeCKOM MOIEeIHPOBAHHH.

Jnd yero Hy:KHBI MATEMaTHYECKHE MOJAEIH

MHormue npoieccsl, IpOUCXOAAIINE B IDUPOJE, B TEXHUKE, B
3KOHOMMYECKHX ¥ COLMAJILHEIX CHCTEMaX, OITUCHIBAIOTCA CJIOMK -
HBIMHM MaTeMATHYECKHMMH COOTHOIMIEHHAMH. ITO MOryT OHBITH
ypaBHEHH s, CHCTEMbl ypABHEHM, CUCTEMBI HEPABEHCTB M Ip.,
KOTOpBIE ABJIAIOTCA MaTeMaTHYECKHMH MOZEJAMH OIKCHIBae-
MBEIX IPOIIECCOB.

"
% MaTeMaTHYeCcKasa MoJeJIb — 3TO OMMUCAHUE
MOJAEJIMPYEMOro IIPOIecca Ha A3hIKe MAaTeMATHKH.

B npexxHne BpemMeHa, no noasieausa IBM, yueHnle cTpeMu-
JIKCh CO3/IaBATh TAKHE MaTeMaTUYeCKHe MOAeJIH, KOTOPhIe MOYK-
HO OBLJIO GBI IIPOCYHUTATEH BPYYHYIO MJIH C IOMOIIBIO HECTOMKHBIX
BHEIYHUCJIHTEJbHEIX MeXxaHEn3mMoB. I1oaToMy MaTeMaTHYeCKHNE MO-
Aeau GBIIM OTHOCHTEJIBHO MpOCTHIMH. Ho mpocTas Mojenn He
BCerJla XOpomIo OmMUCHIBaeT mponecc. Omubka pacyeToB o Ta-
KO Mo/eJIN MOKeT OBITh CJIIMIIKOM OOJIBIIIOH M HOJHOCTHIO o6ec-
OEeHUTH pe3yJbTarT.

Eme B XVIII-XIX Bexkax yuyeHble-MAaTEMATHKH HAYaJHd M30-
6peTaTs METOALI PeHICHU A TAKUX MATEMATHYECKHX 3a/1a4, KOTO-
Phle He yAaBaJIOCh PELIUTh TOYHO, aHAJIHUTHYecKH. Hanmpumep,
BHI 3HAETE, YTO KBaJipaTHOE YPaBHEHHE BCeraa MOXXHO PelldTh
TOYHO, a8 BOT Ky0OMueckKkoe — yJKe He Bcerza. Takue MeTOAH Ha-
3BIBAIOTCA YHCJHCHHRIMH MeToRamMu. OHM CBOAAT DemIeHue JIo-
6ol 3aauM K ITOCJIeZOBATEJLHOCTH apHpMeTHUYECKHX oIepa-
nuii. Ho ara memouxka apudpMeTHYECKNX BLIYMCICHHH MOXKET
OBITHL OUEHB JIWHHOM. Yl yeM TouHee MBI XOTHM IIOJYYHTE pele-
HUe, TeM OHA AJHHHEe.

Moxer okaszaTsca Tak, YTO AJA PELICHMA CJIOMKHOM 3afadH
YHCJIEHHBIM METOAOM YYEHOMY IIOTpeOyeTcsa BCA KHU3Hb. A MO-
JKeT ¥ 3Toro He xBaTUThH! I KaKOi CMBICJI, HATIpOMED, HAUHHATD
pacueT OpPOrHO3a IIOro/AkI Ha 3aBTPAINTHMI JeHb, €CJIH AJIA 3TOro
moTpebyeTcs HECKOJIBLKO JIeT paboTh?
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Ronmmo'repnaﬂ MaTeMaTHYeCKadaA Moaejab

IlosiBneHNEe KOMIILIOTEPORB CHAJO 3TH npobiieMul. CTajo Bo3-
MOKHBIM IIDOBOJANTH PACUYETHI CJIOKHEIX MATEeMaTHYECKUX MO-
JileJieil 3a nmpuemJieMoe BpeMA. Hanpumep, pacCuYUTaTh MOTOAY
Ha 3aBTPAIIHUI JeHb A0 ero HaCTYILUIEHUA. YYeHbIe epecTaln
ce6si OrPAHNYHMBATH B CJIIOXKHOCTH CO3JABAEMBIX MATEMATHYEC-
KHX MojieJieil, moJjiarasich Ha ObICTpO/ieiiCTBHE KOMIIBIOTEPOB.

" KoMnbioTepHas MaTeMaTHYECKaa MOJAeJIL — 3TO
IIPOrpaMMa, peajn3yiomasa pacueThl COCTOSHU S
MOJIeJINPYEMOi CHCTEMBI II0 €€ MaTeMATUIECKOit
MOJEJIH.

Y10 TaKoe BRIYMCANTEIABHBIN KCIIEPHMEHT

HcnoonbzoBarne ROMHBIOTepHOf;I MaTeMaTHUYECKOH Moaean
AJIA MICCJIEJOBAHUSA NOBeAeHUs 00'beKTa MOAEJINPDOBAHNSA HA3BI-
BAe€TCA BBIYHCIAHUTEJHABHBIM I3KCICPHMEHTOM. POBOpﬂT TaKXKe:
YUCJIEeHHBIH IKCIIePpHMEHT.

BriuuciauTENbHBIA 9KCIEPHMEHRT B HEKOTOPBIX
ciaydasx MOXKeT 3aMeHHUTDh peaIbHBIH husndecKui

9KCIIepNMEeHT.

Bneuarnsiomuii npuMep uc-
H0JIb30BAHMS TAKOM BO3ZMOKHOC-
TH — IpeKpanieHne NCIbITAHn
SAAePHOr0 OPY KM, KOTOPELIE CO-
NPOBOXKAAJNCH SHAYUTEJIbHBIM
9KoJIoOTHYeCKHM yiep6om. Bia-
rogapAa O4eHb TOYHHIM MaTeMa-
TUYECKHUM MOAEJAM M MOINHBIM
KOMIBIOTEPAM CTAJI0 BO3MOYKHO
MPOCYUTATH BCE IOCJEACTBUA, K
KOTOPHIM NIPUBOJANT H3MEHEeHUE
B KOHCTPYKIMH ANePHOI 60MOKI.
O6pasHo rosops, yAaJI0Ch «B30p-
BaTh GoMOy» BHYTPU KOMIIBIOTE-
Pa, HuYero He pa3pyus.
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Ba)XHBIM CBOMCTBOM KOMIILIOTEPHEIX
MaTeMATHYECKHUX MOJeJiei ABJISEeTCSA BO3MOMKHOCTD
BHU3YAJIH3ANUH PEe3yJIbTATOB PACUYETOB. OTUM

OeJIAM CJHYXKHUT MCIOJIb30BaHAE KOMIBIOTEPHO
rpaduku,

IIpeacraBienue pe3yJILTATOB B HAIVIIAHOM BHUAE — BayKHeli-
1I1ee yCJIOBHeE AJIs X Jiy4inero noHnManusa. Hanpumep, pesyiabra-
THI PACYETOB PACHpeeJICHUS TEMIIEPATYPhI B HEKOTOPOM O0beKTe
MOXKHO IIPEACTABUTHL B BHJE €r'0 Pa3HOIIBETHOI'O H300pPAKeHMS:
YYaCTKH C CAMOM BBICOKOII TEMIIEPATYPOH OKPACHUTL B KPAaCHBIM
IIBET, & C CAMO# X0JIOAHOM — B CHHHIL. Y YaCTKH C IIPOMEKYTOUHbI-
MH 3HAYeHHUSAMHU TeMIEPATYPhl OKPAIIIMBAIOTCSA B IIBETa CIEKTpA,
PaBHOMEPHO MEepeXoAsAmIIe OT KPacCHOro K cuHeMy (puc. 2.7).

REGIONS GRAPHICS

Puc. 2.7. TpaduuecKkoe npeAcTaBieHNe Pe3yILTATOB
PacueToB pacnpeZesieHIs TEMOEPaTyp
IO CeYEeHUIO TBEPAOTONIMBHOTO PAKETHOTO ABUTaTENs
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Jna nszobparkeHus U3BMEHSIONIUXCS CO BpeMeHeM (AMHAMH-
YeCKMX) pe3yJIbTATOB UCIOJIBL3YIOT I'padHyYecKyI0 aHUMAIHIO.

KomneioTepHas rpaduka no3BoJisieT 4eJIOBEKY B mporecce
IpOBeJeHNU s YUCJIEeHHOI'0 9KCIIePUMEHTAa «3arJISHYTh» B Hel0-
CTYHmHEIe MecTa HccjefyeMoro o6beKTa. MoKHO HOJYYUTH
u3obpaxkeHue Jio60oro ceyeHEUs: 00'beKTa CJ0XKHOH POpMEHI C
oto6pakeHHMeM PacCUMTHIBAEMBIX XaPaKTEePUCTHK: TeMIepa-
TYPHBIX IIOJIEH, JaBJIeHUd U Ip. B peasbHOM PHU3UYECKOM 3KC-
ImepHUMeHTe TaKoe MOXKHO cJeJIaTh AaJieko He Bcerga. Haopm-
Mep, HeBO3MOXXHO BBLINOJIHUTL U3MepeHUusl BHYTpH paboTalo-
meii JOMEeHHO# IeYd MJIM BHYTPH 3Be3Abl. A Ha MOJEJNIH 3TO
cleJIaTh MOXKHO.

YnpasaeHue Ha OCHOBe MoaeJeit

Eme ogHo Ba)xHOe HanpaBjieHHe KOMIBIOTEPHOT'O MaTeMaTH-
YeCKOro MOZEeJIMPOBAHUA CBA3AHO C UCNOJNb308AHUEM KOMTLbIO-
mepoa 8 ynpaénernuu. KoMnpioTeps NCOONB3YIOT AJIs yIpaBie-
Husa paboToii XMMHUYEeCKUX peaKTOPOB HA 3aBOJaX, aTOMHEIX pe-
AKTOPOB Ha 3JIEKTPOCTAHIMAX, YCKOpPHTEJiedl 3JieMeHTapHBIX
yacTHul, B Gu3andecKux JabopaTopuax, II0JIeTa ABTOMATHYECKUX
KOCMHUYECKHX CTAaHIIUMA U T. 1.

YnpaBiiasa NpousBOACTBEHHOI UK JJaO0OpaTOPHOH
YCTAHOBKO, KOMILIOTED AOJIYKEH IPOCYUTHIBATL
ee XapaKTEePUCTHKH AJISl TOT'O, YTOGH 808pemsa
CHAMb NOKA3AHUA ¢ 0AMYUUKO8 UL 0KA3AMDb
ynpasasioujee 803deiicmaeue: 8KAI0NUMD peJe,

omKpbimbv Kalanai u m. n.

Bce pacueThl MPOM3BOAATCA II0 3AJ0KEHHBIM B IIPOrpaMMy
VIOpaBjieHHsI MaTeMaTHYEeCKUM MOJeJsaM. BaykHo, 4ToOHI pe-
3YJbLTATHI 9THMX PACUYETOB MOJYIAJINCH B Pe3KHMe peaJIbHOTO Bpe-
MEHHU ynpasJisgeMoro mpoiecca.

HMHT&IIKOHHOE MOJZEJIHMPOBAHHE

Hmuranuonmoe moaeauposagHe — o0cobas Pa3HOBHIHOCTD
MOZeiMpoBaHus Ha KOMIIBIOTEPE.
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WUMuTanMoHHAaSA MOJeJb BOCIIPOU3BOJUT
rnopefeHue CJ0XKHOM CHCTEeMBI, 3JIeMEeHThLI KOTOPOi
MOI'YT BeCTH cebs cay4daifHsIM 06pa3om.

HNHade roBops, I0BeReHUE KOTOPEIX

3apaHee IPeJCKA3ATb HeJb3s.

Taxoe noBeiecHNe B MATEMATHKe Ha3LIBAETCA cmoxacmuyec-
Kum. A3 Kypca GU3MKH BaAM 3HAKOMO sABJIeHUEe GPOYHOBCKOIO
OBIDKEHUS: Xa0THUYECKOTI0 TepeMelneHus JerkuX YaCTHIL Ha I10-
BEePXHOCTH KHMAKOCTH U3-38 HEPABHOMEDHEIX YAAPOB MOJIEKYJI C
Pa3HHIX cTOpoH. Hesb3A TOYHO paccuuTaTh TPaeKTOpHIO 6Gpoy-
HOBCKOM Y4acCTHIEI, HO ABMYKeHNEe JACTHIEI MOXKHO CHIMHUTHPO-
BATh HA 3KpaHe KoMmObioTepa. OTCIOZAa M IPOHMCXOAUT HA3Ba-
HUEe — MMHUTAIMOHHAS MOJAEJb.

K MMHTaIMOHHEIM MOJAEJIAM OTHOCATCH MOOeNU CuCIeM Mac-
€08020 O06CAYHUBAHUA: HAIIDHMED, CHCTEMBI TOPI'OBJIH, ABTO-
cepBHCa, CKOPOM MOMOIM, B KOTOPHIX MOABJIeHHE 3asBOK Ha 06-
CHYKUBAHUE U JJIMTEJIbHOCTE 06CIy)KMBAHUA OLHOI 3aBKH —
COOBITHSA cIyUYaiiHbIe,

3azauu, pemraeMsuie C IOMOINbLIO UMUTAIIMOHHBIX
MoJeJieil CHCTeM MacCcoBOro 00CIyKUBaHNA,
3aKJIIOYAIOTCA B NOUCKE PeHUMOE PAGOMmbL CAYHNCO
cepguca (Mara3suHoB, aBTO3AIIPABOK H IIp.),
YMEHBUWAIOUUX 8DEMA OHCUOAHUA KAUEHMO8.

Eme ogHUM NONyJNAPHHIM O0'BEKTOM IJIA HMHUTAIIMOHHOI'O
MOJEJIMPOBAHMSA ABJISIOTCS MPAHCNOPMHbLE CUCMEMDbL: CETH I'0-
POACKHX JOPOT, IIePEKPeCTKH, cBeTodOpkl, aBToMo6MIK. Moae-
JI UMHUTHDYIOT JBH)KEHHEe TPAHCIOPTHBIX IIOTOKOB IIO TOPOA-
cKuM ynunaM (puc. 2.8). IKCIIepuMeHTH Ha TAKOH MoJenu mo-
3BOJIAIOT HAWTH DEeXUMBI YIpaBJIeHHA IBIKeHueM (pa6ora
cBeTohOpPOB), YMEHBIIAKINHNE BO3MOXKXHOCTH BO3HHKHOBEHHUS
npobok. Pa6oTa HMHUTAIIMOHHOII MOZie/IX BcerAa BU3YaJIU3UDPY-
eTCs Ha 9KPaHe KOMIILIOTepA.
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Puc. 2.8. OxHO MpOorpaMMsbl, HMETHDPYIOMEi ABUKEHNE FOPOACKOT0
TPAHCIIOPTA

@ KopoTko o rnaBHOM

KoMnnloTepHas MaTeMaTU4YeCKada MOJeJb — 3TO IporpaMma,
peanu3yomas pacueThl COCTOAHMA MOAEINPYEMO CUCTEMEI T10
ee MaTeMaTH4YeCKOM MoaeIH.

Bricokoe OmIcTpOAEiicTBHE KOMIIBIOTEPOB IIO3BOJIAET OHICTPO
pemiaTh ZOCTATOYHO CJOKHBIE MAaTeMaTHYeCKHE 3aJadyd B IPO-
mecce MOAeJIMpPOBAHMSA.

BLIYNCINTENBHHN 9KCIEPIMEHT — HCIOJb30BaAHHE KOMIIb-
IOTEPHO# MaTeMaTHYECKO MOJeJN IJIA UCCIeAOBAHUA IOBeae-
HUS MOJEJINPYEMOI CHCTEMEI.

KoMIsloTepHOe yIpaBieHHEe TEXHUYECKMMH YCTPOHCTBaAMM
IPOMCXOAUT B IPOIIECCE PACYETOB HO MaTeMaTHYECKHM Moje-
JIIM B pesKHMe PeaJIbHOr0 BpeMEeHH.

HWMuranuonHass MoOZe b BOCIHPOU3BOAUT HOBEACHHME CJIOMK-
HOI CHCTEMBEI, 3JIEMEHTHI KOTOPOI MOTyT BECTH ce6A CaIydaiHEIM
obpasom.



NHEOPMALIMOHHOE

Buasl u TMNLI Mogenen

Undopmaumontbie mogenn
Harypubie v
Mmogenn
upﬁammu;“ Tpapuieciue J| TaGnuunbie §il Maremarieckne
Onucanne
Tabnuus
Monenm oGuexra «06LEKT—CBOWCTBO®,
asTomobuns, uqqem:;oaanuu «06beKT-06LeKT»,
camoneTta ABOUYHLIE
4 ©@CTECTBEHHOM
mobyc, f3bike MATPHLL
MaHeKeH,
Mynsx, Kaprii, KonuuecreeHHbie
MaxeTt 3naHus CcXembl, XapaKTepucTUM
nnp. yepTexu, W CBA3b MEeXAY
rpadum HUMK

O6bwue cBoncTBa Mmoaenen

1 1 1 1
ObuexTu: OrpanuvennocTs | | HeommoanaunocTs | | Hasnauenue mogenn:
mopenuposanun: | | mogenu: Mogenu: - ynpouieHHoe nogobue
- MaTepUanbHbie orpaxaer pa3Hbie moaen! peasHoro obbekTa;

obbexTh; NWLWb 4acTb oaHoro obbexTa, - UCNONb30BaHWE MoAeNn
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? Bonpocs! u 3adaHusi

1. Yro obmgero 1 B 4eM pasjiiyMe NOHATHIA «MaTeMaTHYeCKasaA MO-

JeJib» X «KOMIbIOTEepHAS MaTeMaTH4YecKasa MOJAeJb» 7

PacueT mporsosa morogsl Ha COBpeMEeHHOM KOMIIbIOTepe ¢ GRICTPO-

neiicteneM 1 MaH onepanmii B ceKyHAy Aautcs 1 gac. OneHnre,

CKOJIBKO BpEMEHH TTOHAJ06NJIOCH OBl AJIA ATOr0 YeJIOBEKY, HMeIo-

meMy B CBOEM PacIIOps»KeHHH apupMoMeTp (MeXaHNYECKHU A Kasb-

KYJATOP).

3. B ueM COCTOHUT 0COGEHHOCTh KOMIIBIOTEPHOI'O MATEMATHYECKOI'O MO-
JAeJINPOBaHUA B IIPOLlEcce YIIPaBJIEHUA TEXHHYECKHM YCTPOMCTBOM?

4, Camoser HaxoanTcAa Ha BeicoTe 5000 MetpoB. O6Hapy KHJIaCh He-
HcIpaBHOCTH paboTh! ABHratesna. CaMoser Hayas nmajgaTs. Bopro-
BOI1 KOMIILIOTED IPOU3BOAUT AUATHOCTHKY HEHMCIIPABHOCTH M CO00-
ImaeT IUJIOTY O HEOGXOAMMBIX AeicTBUAX. 1A peIneBua 3ToH 3a-
Hauu eMy Hy:KHO BHIIONEMTH 10° BRIuMCHMTeNbLHBIX Omepammii.
BricTpogeiicTBHe KOMIBIOTEPA — 1 MJIH o11./c. YcHeeT JIM JIETYUK
CIIACTH CAMOJIET, €CJIM MUHMMAJIbHAA BEICOTA, HA KOTOPOM CAMOJIET
MOYKHO BBIBECTH B3 nmuKe, — 2000 meTpoB?

5. B KakMX CHTyanuax HCIOJb3YyeTCA UMHUTAIIMOHHOE MOJEJINpPOBa-
Hue?

6. IIpnayMmaiiTe 0o OJHOMY NPUMEDPY GOPMEI HCIIOJIL30BAHUA KOMIIb-
I0TepHOH rpadMKH AJisg BBHIYKHCJINTENBHOr'O 3KCIEPMMEHTa, IJIs
KOMIIBIOTEPHOT'O YIPABIEHUA U AJIS UMATAIIHOHHOMH MOJENH.

2

YeMmy Bbl AOMKHbI HAY4YUTHLCS,
n3y4mB rnasy 2

Crponts Tabiuunble NHPOPMAIMOHHLIE MOJEJH IO CJIOBeC-
HOMY ONTMCAHHIO O6'EKTOB M UX CBOMCTB.
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e Kak ussnevb nHhpopmaumio u3 6a3bi AaHHbIX
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s 2
—

OcHOBHbIe
§ 10 | noHATuSA

OcHoéHble membl napazpaga:
m umo makoe 6a3a OAHHbLLX U UHPOPMAUYUOHHAR CUCMEMA;
PpeafyuoHHble 6a3bl OaHHbLX,;

@ nepeuiHbLil KAow 6a3bl OAHHbLLX;
m munust noJjeil.

Yro Takoe 6a3a JaHHLIX H HH(POPMALKOHHAA CHCTEMA

Cy1miecTByeT MHOXK€ECTBO Pa3/IMUHBIX 06JIacTeil YeI0BeYeCKoi
IEeATENLHOCTH, CBA3AHHBIX C HCIOJb30BAHMEM OIPEJEJIEHHREIM
00pa3oM OpPraHM30BaHHBIX XpaHuann] nHGopmanuu. IIpumepa-
MH TaKHX XPaHHUJINNO] ABJIAIOTCH:
® KHMXKHHII GoHI 1 KaTasior 6u6JIHOTeKH;
® KapToTeKa COTPYAHHKOB YUDPEXKJEHUA, XPAHANIAACA B OT-
Jiejie KaJxpoOB;

® HCTOPHUYECKHHA apXUB;

& XPaHWJIWINE MEAUIMHCKHUX KapPT HAI[NEHTOB B PETUCTPATY-
Pe NOJUKJINHUKH.

C naBHUX BpeMeH TAKHE XPAHHJIAINA CYINECTBOBAJIH TOJIBKO
Ha OYMasKHBIX HOCHTEJNAX, & NX 00paboTKa Bejiach 4eJIOBEKOM
«Bpy4YHYI0». COBpEeMeHHEIM CPEeZICTBOM XpaHeHuA U 06paboTKu
nofno6Ho nHGOPMAIIUHN ABJIAIOTCA KOMIBLIOTEPEI, C TIOMOIIBIO
KOTOPBIX CO3AaI0TCA 6a3bl OAHHbLX.

Basza gamanix (B]I]) — ompeZieleHHEIM 06pa3oM
28 OpraHN30BaHHAA COBOKYITHOCTH JJAHHKIX,
OTHOCHAITUXCA K ONIPeZieJIeHHON IpeAMEeTHON
ob6siacTH, npeHA3HAUYECHHAA NJIA XpAHEHUSA
BO BHEIIHEH MaMATH KOMIBIOTEPa

N IIOCTOAHHOT'O IDUMEHEHHUA.

Ona xpaseana BJl MOXKeT UCIOJL30BATLCA KAK OAUH KOM-
NBIOTEP, TAK U MHOXKECTBO B3aMMOCBA3aHHEIX KOMIILIOTEDOB.

B nepBoM ciyyae 6a3a JaHHBLIX HA3LIBAETCA eHTPAJAH30BaH-
Hoj¥i. Eciiu pasMyHbie YaCTH OJHOM 6435l JAHHEIX XPAHATCA HA
MHOJKECTB€ KOMIIBIOTEPOB, O0'be/lHHEHHBIX MeK Iy c000ii ceThio,
To Takas B]l Has3wiBaeTcA pacupeneIeHHOMN.
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Basel gamHBIX ORIBAIOT (QaxTorpaduyecKHMH B JOKYMEH-
TaJbHBIMH.

B cdakrorpagdpuuecknx BJ] conepixaTcsa KpaTKHe CBeJeHHA
006 onmuceIBaeMbIX 00'bEKTaX, IPEeACTABJIEHHBIE B CTPOTO OIIpe-
neaeHHoi dopme. Hanpumep, dakTorpadbuueckoit 6asoit Mo-
KeT 6s1Th BII, coaepsxalas KaTaJor KHUT B OM6JIMOTEeKe, B KO-
TOPOM HaxogATcsa OmbamorpadmndecKkme CBeJeHHA O KaxK OO
KHHUTe: roj N3gaHusd, aBTOpP, Ha3BaHUe U Ip. Padymeercd, Tek-
CThI KHUT B Hee He BKJIwuaioTcA. B BI] orgena kaapos yupexge-
HHUSA XPaHATCA AaHKETHHIE JaHHbIE O COTPYAHUKAX: UMHA, OTYEC-
TBO, T'OA ¥ MECTO POXKACHUA U T. X.

JoxkyMeHTaNIbHLIMY 6a3aMHU JaHHEIX MOT'YT ObITh BII mcTOpH-
YeCKOr'o apxuBa UJIM NoJUKJINHUKHN. B nepBoit B]l coneprxaTca
MOJIHBIE TEKCThI HCTOPHMUYECKUX JOKYMEHTOB, B TOM YHCJIE MOTYT
XPaHUTHCA 3BYKO- X BUJEO3AINCH HCTOPHYECKHUX cOoOBITHH. Bo
BTOPO# — IoApPoOHbBIE 3aIINCH O COCTOSTHHUH 3JOPOBLA MAaI[MEeHTAa,
0 Ha3HAYEHMAX Bpadeil, pe3yJbTaThl aHAJN30B H Ip. CiexoBa-
TeJbHO, ZOKYMeHTaNbHAaA B/l comepXUT o6IIMPHYIO HHbOpMA-
IIMI0 CAMOT'0 Pa3HOTr0 THIIA: TeKCTOBYIO, rpad@HUYecKyio, 3BYKO-
BYI0, MYJIbLTHMEANHHYIO.

CoBpeMeHHBIe MHGOPMAIMOHHBIE TEXHOJIOT'MH IIOCTEII€HHO
CTHPAIOT TPAaHHILY MeXAY (daxTorpaduyuecKUMHM ¥ SOKYMEH-
TanbHBIMH BJl. CymiecTByIOT cpencTBa, IO3BOJIAIOIINE JIETKO
HOAKJIIOYATH J1I000i JOKYMEHT (TEKCTOBBIH, 'padUUeCKHUil, 3BY-
KOBoif) K @akTorpadbmuueckoi 6a3e JaHHBIX.

Cama 1o cebe 6a3a JaHHRIX He MOYKeT OOGCJYKHUTH 3aIpOCHI
IOJIL30BaTeJId Ha NMMONCK K 00paboTky muHpopmanuu. BII — aTo
TOJBKO « HHPOPMAIMOHHEIH cKJaax» . O0ciyKHUBaHMe TOJIb30Ba-
TeJIs OCYIIECTBJIAET HHPOpPMaIlMOHHAA CHCTEMA.

HUndopmanmoHHas cucTreMa — OTHOCAIAACHA

- K ompeleJieHHON IpeagMeTHOHN obacT

¢ COBOKYITHOCTB 0a3bI JaHHBIX U BCEr'0 KOMILJIEKCa
anIapaTHO-IPOrPaAaMMHBIX CPEJCTB JJIA ee
XpaHeHUd, UBMEHEeHHUA U IToMCKa HHpopManuy,
OJiA B3aUMOJENCTBUA C [I0JIb30BaTEJIEM.

IIpuMepaMu MHGOPMAIIMOHHEIX CUCTEM ABJIAIOTCH CHCTEMBI
npoAa’ku GMJIeTOB Ha IMacCaXUPCKUe II0e3la U CAMOJIETHI.

Peaanuonnnie 6a3bl JaHHBIX

HMudpopmanus B 6a3ax ZJaHHBIX MOYKET OBITH OPraHM30BaHa
mo-pasuomy. Yanre Bcero UCIoab3yeTcs Ta6IMYHBIHN cIIOCo0.
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Pensauuonnsle 62351 JAHABIX UMEIOT TAOJIUYHYIO
¢dopmy opraHusanun.

B yeM >Ke HX MpeUMyINecTBO?

I'maBHOe mocToMHCTBO TabAMI — B UX MOHATHOCcTH. C Tabd-
JUYHOHM MHPOpMAaIMel MBI HMEEeM JeJ0 MPAKTHYEeCKHN KayKABIN
IeHb. 3arjisgsHUTe, HalIpUMep, B CBOIl JHeBHHUK: pacllMCaHHUe 3a-
HATHHA TaM NpPeACTaBJE€HO B BHAe Tabannbl. Korga MBI npuxo-
IUM Ha BOK3aJl, CMOTPHUM pacllMCaHKe 3jJeKTpHUUYeK. Kakoil BuI
oHO umeer? Ito Tabiauna! A eme ecth Tabauna GyT6OILHOrO
yeMnuoHaTa. Y JKypHaJ yuuTesf, KyZa OH BBLICTABJIAET BaM
OIleHKH, — TOXKe Tabauia.

Buaure, KaKk MHOro IPHUMepOB, U UX eIe MOXXHO IIPOJOJ-
KUTh. MBI HACTOJILKO IMIPHUBBIKJIN K TA0IMIAM, YTO OOBIYHO He
TpebyeTrcsas HUKOMY 00'bACHATD, KAK MMM M0JIb30BaThcA. Hy pas-
B€ YTO MAJIEHBKOMY PeOEHKY, KOTOPHIH TOJBKO YUUTCHA YUTATD.

B peaamuonubix Bll crpoka TaGauIbI HA3LIBAETCS 3aIHCHIO,
a cTosbery — moJaem. B o61meM BHUe 3TO BRITVIALUT TaK:

moJse 1 moJie 2 moJe 3 moJe 4 e

samuch 1

3amuch 2

Tabaune: 2.1-2.5 6yaem B faabHeiIeM pacCMATPHBATD KaK
npuMepsl HHGOpMaIUN, MPUroOAHOH A1 opraHu3aluy peIam -
OHHEIX 683 JaHHBIX.

Kaxxgoe mose tabauner mmeer umA. Hanpumep, B Tabau-
me 2.2 «Iloroga» ummena noisei#i taxme: JEHHb, OCAIKH,
TEMIIEPATYPA, JABJIEHHAE, BJIAYKHOCTD.

OxHa 3anuch COAepKUT MHPopManuioo o6 ofHOM oOBLeKTe
Toii peaJbHOI CHCTEMBI, MOJEJIb KOTOPOIi IpeACcTaBeHa B Ta6-
JuIe.

Hanpumep, momamiHsasa 616IM0TeKa — 3TO MHOXKECTBO KHHT.
3HAYNT, OTAEJbHBII 00BEKT TAKOM CUCTEMEI — 3TO KHUra, X OfHA
sannch B 6a3e JaHHHX «JJoMamusaa ounbamorexka» (tabia. 2.1) —
aTo nHbopManus 06 OTHON KHUre U3 GUOINOTEeKH.
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ITonsa — aTo pasianyHble XapaKTEePUCTHKH (MHOTAA TOBOPAT:
aTpHUOyTHI) 00beKTa. 3HAUCHHNSA NOJIEH B OAHOM CTPOKE OTHOCAT-
ci K OTHOMY OO'bEKTY.

B penanuoHHOi 6a3e JaHHBIX HE JOJMKHO OLITH
COBIAJIaIONIHUX 3amHucei.

IlepBuunsIil KM104 62361 JAHHBIX

PasHple mois oTJIHUYaOTCA MMEHAMH. A 4eM OTJHYAIOTCH
APYT OT Apyra pa3uble 3anicH? 3alHUCH pa3jNdalOTCa 3HaYEeHH-
AMH KJIIOYeH.

IlepBUYHBIM KJI10U0M B 0a3e JaHHBIX Ha3bIBAIOT
noJjie (MJIA COBOKYITHOCTD IT0JIEi), 3HaUEHHE

KOTOPOro Hée IIOBTOpSAETCA Y Pa3dHbIX 3aITuCe.

B B]l «[Jomammuas 6mbinoreKa» pa3Hble KHUTH MOTYT HMeTh
OJHOrO aBTOpPAa, MOTYT COBIIAJaTh HA3BAHUA KHHUT, I'0J H3JaHHS,
noaka. Ho HHBeHTapHBIN HOMep YV Ka)XKAOi KHHUTM CBOi (moJe
HOMEP). OH-T0 1 ABJAETCA NEePBHYHLIM KJIIOYOM IJIA 3aIIACENH
B 2TOit 6ase gaHHLIX. [IepBuunkiM KJaouoM B Bl «Iloroga» siB-
aserca noje [JEHD, Tak Kak ero sHayeHrue He MOBTOPAETCH B
PAa3HBIX 3a0HCAX.

He Bcerga yaaeTcH olpeAeJUTh OAHO IT0JIe B KaYeCTBe KJlo4a.
ITycTs, HaIpHMED, B 6a3e AAHHLIX , KOTOPAA XPAHUTCH B KOMIIbLIO-
Tepe ynpasiieHnA 06pa3doBaHNs 06J1aCTH, COAEPIKATCSA CBeAEHN A O
BCeX CPeJHHUX IIKOJIaX PAHOHHBIX eHTpOoB (Tabdu. 3.1).

Ta6anna 3.1. Ixoas:

Topon Homep mxonsl | J{upexTop Anpec Tenedon
Kpiokos 1 Hganos A.Il. |IIymkuna, 5 |4-12-35
IMaapunck 1 Crpoes C.C. |Jlecmas, 14 4-23-11
Hlagpuack 2 Hsanon A.I1. |Mupa, 34 4-33-24
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B rakoii Tabanile y pa3HbIX 3aIIuceit He MOT'YT COBHACTD TQJIk-
Ko ofHOBpeMeHHO ABa nmoada: 'OPOJl 1 HOMEP IIIKOJIBI, Bru
JABa mMoJA BMecTe o6pasyioT cocrasroi karoa: TOPOI-HOMEP
IDKOJIBI. CocTaBHOiI KJIOY MOJKET COCTOATH U Gosiee yem m3
ABYX HoJieil.

Tunsl moJaei

C KaXabIM IOJIEM CBA3AHO ellle OAHO OYEHb BajKHOE CBOii-
CTBO — THH IOJA.

KOTODPBIE MOKEeT IPUHNMATh JaHHOE II0JIe B

é?’% THI moas onpezesisieT MHOKECTBO 3HAYEHUI,
(]
PAa3JIMYHBIX 3aIIUCAX.

B penamuoHHBEIX 6a3aX AAHHBIX HKCIOOJBL3YIOTCA YEThHIpe
OCHOBHBIX THUIIA OJIA:

& YNCJIOBOIA;

& CHMMBOJIbHBI;

e JaTa;

® JIOTHYECKHU. ‘

YucI0BON THII MMEOT MOJA, 3HAYEHHA B KOTOPHIX MOTYT
6BITh TONBKO unuciaamu. Hanpumep, B Bl «Ilorogas Tpu mous
yucyoBoro Tuma: TEMIIEPATVYPA, NTABJIEHUE, BJIAK-
HOCTb.

CHMBOJIBHEBIN THII UMEIOT IOJIS, B KOTOPHIX 6YAYT XpaHUTHCA
CHMMBOJIbHEIE ITOCJIEIOBATEJBHOCTH (CJIOBA, TEKCThHI, KOABI M
T. n.). IlpuMepaMM CHMBOJIBHBIX HOJIEH HABJAIOTCA IOJA
ABTOP u HA3BBAHMUE B B]l «[lomamuas 6uGianoTexas; mose
TEJIE®OH B B]I «IlIxoani».

THn «xaTa» UMEIOT NOJIA, COAEPIKANINE KaJIeHJapHbIe JATH B
dopme «AeHL/Mecs1/TOA» (B HEKOTOPHIX CIYy4YaAX MCIOJIb3yeT-
cA aMepUKaHCcKas hopma: Mecsl/AeHs/rox). TUn «aara» uMeeT
nose [IEHD B B]l «Iloroga».

Jlorugecku¥ THII NMEIOT IIOJIA, KOTOPLIe MOT'YT IIPMHUMATH
BCEro /iBa 3HAYEHUA: «JIa», «HET» HJIH «MCTHHA», «JIOXKb», HIIH
(mo-amraumiickm) «true», <«false». Ecau aBouunylo maTpumy
IpeACTABHUTD B Buje penanuonHoii Bl (Ta6i. 2.4, 2.5), To ee no-
JsM, cogepyxamum 3HadyeHue 0 uiu 1, y1o06HO MOCTABUTH B COOT-
BETCTBHE JIOTUYECKU M THII.

HUrak, B MONAX HAXOAATCH 3HAYEHMS BEJIWYUH onpedeieH-
HblX Munos.
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OT THOA BeJIMYMHLBI 3aBUCAT Te ueﬁc'rnna, KOTOphBIe

MOJKHO C Heil IpOU3BOAHUTS.

Hanpnmep, C YHCJIOBBIMH BeJINYHNHaAMHN MOKXHO BBIINIOJHATH
apn(bme'rnt{ecxne onepanuy, a ¢ CHMBOJIBHBIMH H JIOTHYECKH-
MH — HeJIb34.

KopoTko o rnaBHOM

Basza AaHHBIX — OPraHHU30BaHHasA COBOKYIHOCTHP JaHHLBIX,
npeagHa3Ha4dYeHHaA NJIA JJIHATEJIBHOI'O XpaHeHHNs BO BHeIIHeH mna-
MATH KOMIIBIOTEPA U IOCTOAHHOI'O IPDUMEHEeHHA.

PdaxkTorpaduyeckas BJl comep:KHUT KpaTKue cBeleHHA 00
onMchLIBAEMbBIX O0'BEeKTaX, IpeJCTaBJIeHHLIe B CTPOrO OIpeje-
JieHHOM (hopMarTe.

HokxymenTanbHaa BJl cogep’XHUT oOMIMPHYI0 MHGDOPMAIIUIO
caMoro pasHoOro THIIa: TEeKCTOBYIO, rpad®HYecKyi0, 3ByKOBYIO,
MYJbTHMEAUHHYIO.

PacnpenenenHoil HaswIBaeTcs 0a3a JaHHBIX, PasHEIE YACTH
KOTOPOI XpaHATCA Ha Pa3JINYHBIX KOMIIBIOTEPaxX CEeTH.

NudopManioHHAA CHCTEMA — 3TO COBOKYIIHOCTDL 0as3hl JaH-
HBIX 4 BCEro KOMILJIIEKCA alIapaTHO-IIPOrPaAMMHEIX CPEACTB AJIs
ee XpaHEeHMs, U3MeHEeHH!s U MONCKa NEGOPMAIIUH, AJIS B3aMMO-
JeHCTBUA C IM0JIb30BaTEJIeM.

PensumorHble 6a3bl JAHHBIX MMEIOT TAOIMYHYIO OpraHu3sa-
nuio. CTpoka Ta6auIbl Ha3bIBAETCS 3aIlIHChIO, CTOJI0E — IIOJIEM.

Tabinnma MMeeT MEePBHUYHBLIHA KJOY, OTIHYAIOIMI 3amHCH
Apyr ot apyra. KioyoM MoXkeT OBITh OXHO oJIe (IIPOCTOM KJII0Y)
WJIM HeCKOJILKO MmoJei (cocTaBHOH KJII09).

Kaxxmoe mose TabJaMIIBI HMeeT CBOe YHHKAJIBHOE UMS U THIIL.
Tumn onpeaensier, KAKOro pojga NHGOPMAIUSA XPAHUTCS B IIOJIe K
KaKHe JeMCTBHA ¢ Hefl MOKHO IIPOU3BOAUTE.

B B/I ucmosib3yi0TCs YeThHIPEe OCHOBHBIX THIA IIOJEH: YUCIIO-
BOii, CHMBOJIbHBII, JIOTHYECKHI1, «JaTas.

? Bonpocsb! u 3adarus

1. Yro Taxoe 6a3a JaHHBIX?

2. B ueM pasauune Mex Ay paxTorpadhHUeCKUMH ¥ AOKYMEHTAIbLHEI-
mu BII?

5—1303
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3. Uro Takoe pacunpeaenenHas BI?

4. Yto Takoe nuabopManuoHHasa cucreMma? IIpuBeguTe npuMepkrl UH-
¢dopMaIIMOHHEIX CHCTEM.

5. YTo BHI 3HaeTe 0 peaAnuOHHOK BI1?

6. Yro Takoe 3anucsk, mose? Kakyio nudopmanuio oau cogepxar?

7. Onpegenute nMeHa noJieli B Tabaunax «oMamusas 6ubanoTexa»
(taba. 2.1), «Iloroga» (Taba. 2.2), «YcneBaemoctb» (Taba. 2.3),
«PakyabraTusBbl» (Tabua. 2.5).

8. Yro Taxkoe nepsuunnii Kiaiou BI{? Kakue 6uIBaloT Kiatoun?

9. HasosuTte 06'b€KTHI, CBEJeHHA O KOTOPHIX COAEP KAT 3alucH 6a3
AaHHEIX «Iloroga», «YcnesaemocTh», «PakyabpraTussl» . Onpege-
JIUTE KJIIoYM 3anuceit B arux BJI.

10. OnpepennTe ciaenyomue NIOHATHA: UMSA OIS, 3HAYCHHE NO0JIA, THI
noas. Kakue 6ursaroT Tunsl noseit? Kakue BesuauHLI onpeeaseT
KaXABlii 13 THIIOB?

11. OnpeaenuTe TUIHI BceX mojeii B Tabannax «omarmusas 6ubanore-
Ka», «Iloroga», «IlIkoanI».

12. OnpegenuTe CTPYKTYPY (COCTaB moJieit), KJIIOYM ¥ THILI DOJel AJad
pensnuoHHEIX 6a3 AAHHBIX IOJ TAKMMM HA3BAHUAMM:
¢ «CrpaHBl MUpa»;

«Mo¥H OJHOKJIACCHUKM » ;

«Kna0oduIbMEI» ;

«TenedoHHBI! CIPABOYHHK » §

[ ]
[ ]
[ ]
¢ «Mou OoceIeHns Bpava».

YT0 Takoe cucrema
§ 11 | ynpaBneHus
©azamMu gaHHbIX

OcHoB8Hbie membL napazpaga:
® Ha3HAYeHUe cucmembl ynpasnenus 6a3amu 0aHHbLLX;
® xomanda omxpuimus 6a3vl IAHHBLX;
® romarnoOa vi60pKU.

Ha3zHaueHue CHCTEMBI YyIIpaBJeHHA 0a3aMHu JaHHBIX

¥Yxe MHOro pa3 roBOpHJIOChH O TOM, UTO JII06YI0 paboTy KOM-
NbIOTEP BHINIOJHAET IIOJ yIIPaBJIEeHUEM IPOrpaMm. 3HAYUT, U
anA pabotsl ¢ 6azaMu JaHHBIX TpebyeTcs cmenuaJbHOe IPO-
rpaMmHoOe obecriegenne. Taxoe nporpaMMHOe obecriedenne Ha-
3LIBAETCA CUCTEMOM yIIpaBJeHus 0a3aMH JaHHBIX, HJIU, COKpa-
mwenHo, CYB/T.
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IIporpaMMHOe o6GecriedeHNe, IPeJHA3HAYECHHOE
AJia paGoTsl ¢ 6a3aMu KAaHHBIX, HA3HIBAETCS

cucTeMoii ynpasiaenusa 6azamu nanasix (CYB/).

Cucremnl, paboramouye ¢ peJIAIUOHHBIME 6a3aMH JaHHBIX,
Ha3bIBaOTCA peaanuorabiMu CYB/l. C moMoiuibl0 peAlHoOH-
Hoit CYB]l MoxxHO paGoTaTs KakK ¢ ogHOTAOMHYHOIT 64301 JaH-
HBEIX, Tak U ¢ 623011, cocTosmel 13 MHOKECTBA CBA3AHHLIX MEK-
Iy coboii Tabnuir. 3gech Mbl 6yAeM pacCMaTPUBATh TOJbKO OTHO-
TabJIHuYHEIe 6a3bI JAHHBIX.

C momomnisio CYB/]] BHI 6yZieTe co3gaBaTh TabJIHUIIHI U coXpa-
HATH UX Ha AuUcKe B BuAe daitnoB. Kaxxaniit ¢paitn uMeeT cBoe
umsa. Eciu BBl caMu co3faeTre TabJINILY H cOXpaHdAeTe ee B paiine,
TO CAMH Bhl U IPUAYMEIBaeTe UMA AJA daitna. Eciu xxe BB XOTH-
Te paboTaTsh C yoKe roTOBOM 63011, TO BB JOJKHBI Y3HATD, B haii-
Je ¢ KAKHM HMeHeM, Ha KaKOM AMCKe U B KAKOM KaTaJiore oHa
XPaHUTCA.

KOM&H,II& OTKPbLITHA 6a3bpl JaHHBIX

Jis Toro 4To6hI HAYATh Ppa6OTy ¢ IIOATOTOBJIECHHOM
6a30i1 JaAHHBIX, HYYKHO OTKPHITH (aii,

B KOTOPOM OHA XpaHHUTCH.

\
Jenaerca 9TO C MIOMOII[bI0 KOMaHABI OTKPBHITUA (aiina.

IIpumeuanue 1. B HammeMm yyeOHUKe He OyAeT onMchIBaThCA pabo-
Ta ¢ peaybHOii CYBJl. Ux MHOr0, HOCTOAHHO HOABJIAITCA HOBBIE,
B pasurix CYB]l pasnuunbiii uHTepdeiic, A3bIK KoMaH]. Kak
NPaBWJIO, B HUX HCIIOJIb3YIOTCSA AHIIHHCKNE TEDMUHEL. [asee Oy-
JIeT OIMCHIBAThCA paboTa ¢ HEKOTOPOH YCJIOBHOI (rHmoTeTHdec-
Koit) peasanuonnoit CYB]l, «moHuMMaomeii» KOMaHALI HA PyC-
cKkoM A3bIKe. OXHAKO 3Ta CHCTeMa 00J1aJjaeT BCEMU OCHOBHBIMH
ceoiicrsamu peasibHbIXx CYB]I. IIpu BoimosiHeHUM 3aJaHUl B KOM-
NHIOTEPHOM KJiIacCeé BaM IPEJCTOMT CTATh «II€PEBOAUUKAMU» C
A3biKa rurorernueckoii CYB]I Ha A3BIK peabHOI CUCTEMBI.

M=u1 6yaeM paccMaTpUBATh paboTy ¢ Hallleil rHIIOTeTHYeCKO
CYB/ B pexxnme xomMaBaHOTrO ynpapiaeausa. CucteMa BHIBOJHUT
Ha 3KpaH IpHUIJalleHye ooJb30BaTeio. IlycTs B KauecTBe TaKo-
IO IpHUIJIAIIeHH S BHIBOGUTCS TOYKA B HaYaJle KOMAHAHOM CTpO-
kH (muorne CYB/I nMeHHO Tak 1 paboraior). Cpasy mocjie TOUKu
M0JIb30BaTeJb OJKEH BBECTH KOMAHY € KJIaBHATYPHI.
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Komaraa oTkpeiTHA (ailna ¢ 6a30if JaHHBIX UMeeT TAKOif
¢dopmar:
. OTKPBITh <MM4 (aiiia>

Hanopumep, ecau ¢aitn umeer uma tabl.dbf, To oTkpriBaeTcs
OH II0 KOMaHAe:

. OTKpBITH tabl.dbf

Ilpumeuanue 2. 31ech 1 B JaJIbLHEHINEM B OIIMCAHUAX POPMATOB
KoMaHA GYYT MCIOJIb30BATHCH YIJIOBhIE CKOOKH <...>. 3allUCh B
VTIJIOBBIX CKOOKAX YKA3hIBaeT Ha CMLICJ COOTBETCTBYIOIIEro 3J1e-
MeHTa KOMaH/bl. Ee MOYXHO IpeABAPATH IPHU YTEHUH HAPEUYHUEM
«HeKoTophlii». Hanpumep, 3anuce <umsa daiijga> HYKHO UM-
TaTh TAK: «HEKOTOpOe UM daitias.

ITocse oTKkprITHA (aiisa TabOIMIA CTAHOBUTCA JOCTYITHOM A1
paboTei ¢ Heil. YTO MOXKHO AeaTh ¢ TaKkoit Tabauneit? MHoroe:

e J00aBJIATH HOBBIE 3aIIUCH;

¢ yIaJATh 3aIIMCH, CTABINNE HEHYXXHEIMH;

0 U3MEHATH COJAEPKMMOe moJIei;

© M3MEHATH CTPYKTYPY TabGiMIBI: YAAJIATH WJIH AOOABIATH
noJd;

® COPTUPOBATh 3amMCH OO KaKOMy-HUOyAbL HIpPUHIUNY,
HanpuMep B aihaBUTHOM mOpAAKe (paMUINIT ABTOPOB;

¢ IOJIyYaTh COPABKH, T. €. OTBETHI HA 3AIIPOCHI.

Komanaa BeiGopkn

OueBHNHO, mOCJEAHEE — IIOJIyY€eHHE CIIPABOYHOI HHGpOpMa-
IUH B OTBET HA 3aIIPOCHI — 3TO OCHOBHAA IeJIb, PaJH KOTOPOM
cosfaerca 6aza JaHHBIX.

B 6osnpmuECTBE cyuaeB CIpaBKa — 3TO TOXKe Tabiuna ¢ uH-
TepecyOIUMH IO0Jb30BATENS CBEAeHUSMM, BHIODAHHLIMM M3
6a3nl JaEHBIX. OHA TaK)Ke COCTOHUT U3 CTPOK M CTOJIGIIOB U MO-
JKeT PACCMATPHUBATLCA KAK PE3YJILTAT «BLIPDE3AHUA» U «CKJEH-
BaHUSA» (PpAarMeHTOB NCXOAHOM Tabauiel. UMUTHPOBATEL TAKYIO
pa6ory CYB]I M0)xHO ¢ moMoOm[bi0 GYyMaxXHOro JINCTA ¢ pacuep-
YeHHOM M 3aII0JTHEHHOM Tab/IuIei, HOMKHNI ! KJesd.

Komanna BeIGOpKkH (3ampoca Ha BHIGOPKY) MHpopManmuu 13
6a3kl JAHHKIX C IIEJILIO MOJYYEHUSA CIIPABKH MMEET CJIe YOI Hit
¢dopmar:

.BBIOPATh <CIIHCOK BHIBOJMMBIX IT0JI€i> rje <ycJoBHe BHIGOpa>

Ipumeuanue 3. CioBa, Bxogsaiue B GopMaT KOMaHAKI (BhIgeIe-
HBI YXUPHBIM MIPUGTOM), HA3KIBAIOT CJYKEeOHRIMHU CIOBAMM.
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PeaysbTaT BHITOJHEHUA KOMAHJAbL BLIBOJUTCA HA 5KpAaH B
puge Tabauubl. EcIM HY»KHO MOJYYHUTH HA 3KPaHe BCe CTDOKH H
cToN0UbI, TO KOMaHAA BRITJIALHUT CJAEAYIOMUM 06pa3oMm:

. BIGpaTh BCE

CioBo Bce 0003HAYaeT BBIBOJ BCeX HOJIell TaGJIHIBI; eCIH
ycJIoBHe BEIGOpa He YKa3aHO, 3HAYHUT, BHIBOAATCA BCE 3AMHUCH.

O6bruHo CYB]I m0o3BOJAIOT IPOCMOTPETh BCIO 6a3y AaHHLIX,
He npuberas K Komaujge BuIOOPKH. [1yAa aToro cymecTByer pe-
sKHM npocmoTpa. Kak npaBuio, Bce 3anucy 6a3sl He IOMeMIaloT-
cA B OJHOM KaJpe 9KpaHa, B TAKOM CJIydyae HCIOJb3YeTCA IMPo-
KPYTKa, T. €. IocJIeA0BaTEeJIbHOE IIepeMellleHHe CTPOK TabIuIb
o 3KPpaHy.

Ecau TpeGyeTca mpOoCMOTPETH JIMIIb HEKOTOPHIE MOJISA 3aIH-
ceif, TO cJeiyeT BOCIOJB30BATLCA KOMaHAoMH Buibopku. Hanpu-
Mep, oycTb u3 Bll «[Jlomamaaa 6M61noTeKa» HyKHO HOJIYIUTh
CIIMCOK BCEX KHHT, COJepKaluil TOJbKO (GaMHIMH aABTOPOB H
HasBaHUA. [1n4 3TOTO CiIeayeT OTAATHh KOMAHAY

. Bei6pats ABTOP, HA3BAHHE

HUcnonaernne stoit komanasl CYB]] mpoH3BOAUT Tak: U3 Tab-
aunsl 2.1 BEIPE3aloTCA IO OYepeAH ABa CTOI01a, COOTBETCTBYIO-
mue ooaaM ABTOP u HA3BAHMUE. 3aTeM OHH ¢CKJIEHBaIOT-
CsI» B TAKOM JKe MOPAJKe ¥ B UTOre IoJydaeTca Tabiauna 3.2.

Tabauua 3.2. Peayasrar BoiGOpKH ABYX moJieii us BJ{

ABTOP HA3BAHUE
Bensier A.P. Yenmosek-aMbpubna
Kepsyn . Bpoasrn Cesepa
Typreres 1.C. IToBecTHn ¥ pacckasu
Oxnenia I0.K. HNabpaunoe

Benses A.P. 3Beaga KL
Toiaasos 10.H. Kroxna

Touxncroit JI.H. IToBecTH U paccKasu
Bensesn A.P. HNs36pannoe
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KopoTko o rmaBHoM

Cucrema ynpasiaenusa 6asamu gapawmx (CYB/l) — aTo opo-
rpaMMHoe ofecrieueHHe KOMIbIoTepa AJs paboTh ¢ 6azamMu faH-
HBIX.

Ta6auns Bl xpasAaTca B ¢paiinax.

Pa6ora ¢ 6a30ii JaHHBIX HAYHHAETCS C OTKPHITUA (PaitioB.

CopaBka — 3To Tabiauua, cojep)Kaljasg HHTepecylolue
TOJIb30BAaTEJIsl CBeIeHU A, N3BJIeYeHHBIe U3 0a3bl JaHHBIX.

B xomanze BbIGODKHU (3ampoca Ha BHIOODKY) yKa3BIBaIOTCH
BHIBOJAMMEIE IIOJIS M YCJIOBME BbIGopa (yCJIOBUE, KOTOPOMY [IOJI-
JKHBI Y/I0BJIETBOPATH BHIGUPaeMble 3aIHCH).

? Bonpocsi u 3alaHus

1. Kax pacmudpoBuiBaercsa CYB/[? KakoBo HasHaYeHHMe 3TOTO BHJA
IIPOTPaMMHOI'0 ofecneyeHU s ?

2. Kakue CYB]I HaseIBaIOTCA PeIATHOHABIMU?

3. Ha xakoM ycrpoiicTBe M B Kakoif popMe xpaHsaTcs Tabaunbl, CO-
3JaHHbIe C MOMOMLIO pensanuonaoi CYBJ?

4. ITo xaxoit komaH[e (AJISI PACCMOTPEHHOH 3/4eCh I'MIIOTETHYECKOMH
CYB]I) npoucxoauT NmoJiydeHne CIpaBouYHoii nHGopmManuu?

5. Kax BeiBecTH Ha 3KpaH BCIO Tabauny BI?

6. Kax BEIBeCcTH HA 9KPaH onpeaeneHHbIe cToa6nkl Tabaunel BI? Kak
peayn3yeTcs TaKkasf paGoTa B TepMHHAX «BHIPE3aTh», «CKJIEATH» ?

Co3pnaHue
§ 12 | v 3anonHenue
0a3 AaHHbIX

Ochoshbvie memvl napazpaga:
B munbsi u hopmamot noneii 6a3vi 0AHHbLX,
» co30anue HOB0U 6a3bl AaHHbBLX;
= 3anonnerue 6asvl darnHblx uHpOpmayueil.

Coapanue 6a3pl KaHHBEIX CBA3AHO C OMMMCAHHMEM CTPYKTYDHI
Oyaymux tabuun. 3ToT aTan paGoOTHl BHIIOJHSAETCS B cpefe
CYB/I. ITorv3oéamensv donrxcen ykasamb umena 8cex noaeil
mabauybt, ux munvt u popmamei.
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Tunsl 1 popMaThI MOJIEH 6a3BI JAHHRIX

Tunsi mojeii. Brime yske roBOpHIIOCH O UETHIPEX TUIIAX IIOJIEH:
CHMBOJILHOM, YHCJIOBOM, JIOTHUECKOM M «JaTa». B HEKOTOPHIX
CVYB]] ncnoyib3yoTess M ApyrUe THIH mosei, Hanpumep «Bpe-
Msa», «[leHb Helenn», « Aapec» u ip. Kpome roro, muorue CYB]]
MO3BOJISIIOT CO34aBaTh mojsl Tuna «IIpumeuanue». Ileso B TOM,
YTO pasMep CHMBOJILHOIrO II0JIsI OGBIYHO OrpaHMYEH BeJIHUYMHOMH
255 cuMBoJIOB. Texcr GOJBIIETO pa3Mepa B HEro yKe He IIOMeC-
turcA. IIpuMedyaHHe ITO3BOJIAET XPAHHUTHL IIPAKTHYECKH He-
orpaHUYeHHLIH TeKCcT. OH 6yeT XpaHUTHLCA B OTAEIBLHOM (haiine
¥ TIpH Heo6XOJUMOCTH MOKeT GLITh M3BJI€UEH NJISI YTeHHS.

®dopmaThl nojgei. PopMaT CHMBOJILHOTO IIOJIA OIpefeiseT
YHCJIO CHMBOJIBHBIX ITO3ULHIA, KOTOpPEIEe 6y AeT 3aHUMATh [IoJie B
sanucu. HanpuMep, ecau cHMBOJIbHOE moJie uMeeT dopmar 10,
TO ero 3HAUEHHs B Pa3JUUYHBLIX 3aIMHUCAX MOTYT COAEPKATh
ot 0 no 10 cuMBOJIOB.

@dopMaT YHCJIOBOI'O MOJIS OOBIYHO COCTOHUT M3 ABYX dacTei:
JJIMHBI ¥ TOUYHOCTH. [[JTuHA — 3TO IIOJHOE KOJMYECTBO CHMBOJIb-
HBEIX TO3HI[Hi, BEIIEJIAeMBbIX 10/ 3aIIMCh YHCJIa; TOYHOCTh — 9TO
KOJIMYECTBO IIO3HIIWIA, BhIAEJEHHEIX o4 ApobHyio yacTs. Cie-
AyeT UMEeTh B BHAY, UTO JeCATHUYHAS TOUKA TOKe 3aHUMAET II0-
sunuio. Hanpumep, ¢popmar 3anucu uncyaa 123.45 rakoii: aau-
Ha — 6, TouHOCTL — 2. Ilesioe uncio, T. €. YucJIo 6e3 APOOHOMH
YacCTH, UMeeT TOUHOCTS 0.

dopmaT JJoruuecKoil BeJJMUYNHLI CTAHAAPTHRIA — OOUH CUM-
BOJI. Yaille Bcero MCIoJIbL3yIOTCA OZHOOYKBEeHHEBIe 0003HAUEHNA:
T — true (uctuna), F — false (;10:xb). B Hamnem yye6HHUKe A
3THX BeJIHYHH HCIIOJbL3YVIOTCA 0603HAaYeHUS PYCCKMMH OyKBa-
Mu: I — uctuna, JI — J0X5b.

®dopmaT gaTel 06bIYHO MMeeT JauHy 8 cumBoJsoB. IIpaBaa,
ObIBalOT pasHmle cTaHAapThl. MuI 6yJeM 3Jech HCIIOJb30BaTh
craggapr OIO/MM/ITIT (uan OO.MM.ITTT, wm II-
MM-ITTT). 3gecs I — o6osnauenue umciaa, MM — mecsara,
ITIT — roga. Muorna ucmnoasayercsa crangapr MM /IO /TTIT.
BriBaroT u Apyrue o6o3HaueHus.

s npumMepa B Ta6j. 3.3 onmucaHbl THIIH ¥ (hOPMATHI IOJIE
M3 6a3nl gauubIX «Iloroga».

Co3xanue HOBOM 6a3bl JaHHBIX

Coszanve HOBOM 6a3bl AaHHBIX HAUMHAETCSA C ONHNCAHUSA
CTPYKTYpH Tabaunsl. Ilo komange

. c03J3aTh <uM4 daitia>
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IOJIL30BATEIO IPeJIaraeTcA 3aNoJHUTh Tabiuny Tuna Tabium-
ou 3.3. 3aTeM Heo6XOAMMO YKa3aTh NePBUYHBIA KJIIOY Tabiu-
nbl. B 1aHHOM nmpuMepe IepBHYHBIM KJIOUOM SABJIAETCS HOJe
JTEHB. Umsa daiina, B KoropoM OyAeT XPaHUTHCA 6a3a faHHBIX,
MOJIb30BaTEJb 3aJa€T CaM.

Ta6umma 3.3. Ctpyxrypa Tabauns: «Iloroga»

Iloxe Tun JAauna | TounocTn
JEHDb Hara 10
OCAIIKN CumBosbHBIi | 11
TEMIIEPATVYPA | YucaoBoii 5 1
JABJIEHUE YmncnoBoit 3 0
BJIAYKHOCTD YucioBoi 3 0

YroOH OCMBICJAUTH 3TOT 3TAIl PAb0THI, MOKHO IPEIJIOKHUTH
ciaeayiomyio ananorui. IlpeacrasnTe cebe, YTO CTPOMTCA OBOI-
Has 6a3a. B Heit MOHTHDPYIOTCA OTCEKH, XOJOAUJILHUKH, KOHTEMH-
HepHl, AMAKHN JJId XpaHeHus Kaprodessa, MOPKOBH, JYKa, Ka-
nycTH 1 np. HHauye ropops, roTOBHTCS MECTO AJIA XPaHEHUs, HO
OBOIIM IIOKAa He 3aBo3aTcA. Ilocse Toro kak opomHas 6a3a cosza-
Ha, OHA Ir'OTOBA K IPHEMY OBOILEM.

B pesyasTaTe cosmaEusa 6a3nl JAHHLIX HOsBJAserca ¢aiin c
YKa3aHHBIM MMEHEeM, OIpefielIdeTcA CTPYKTYPa JaHHBIX, KOTO-
pele 6yayT B Heit xpanursca. Ho 6a3a mycrasa, uHGopManuyu B
Heil moKa HeT.

3anommerne 6a3nl NJAaHHBIX HHPOpPManHeR

Teneps HACTANO BpeMs 3aII0JHUTH 6a3y JAaHHEIMH (IIO aHAa-
JIOTHH — 3aBe3TH OoBomu). BBOA AAHHBIX IPONU3BOAUTCS I10 KO-
MaHAe

. X003aBHTH 3aNMHCH

BBox mosxer mpoucxonuTh depe3 GOPMY, YIMTHIBAIOIIYIO
CTPYKTYPY 3anuceil Tabaumnul, koropasa OulJIa oIMcaHa Ha 3Tane
cosparusa. Hanpumep, BBOA meproii 3anucu yepes gopMy B Tab-
auny <Iloropa» 6yAeT NpoMCXOAUTH B TAKOM BHJE:

IEHD 15/03/2007 |
OCAIKU Crer |
TEMIIEPATYPA | -3.5 |
IABJIEHUE 746

BJAJKHOCTL | 67
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JobaBienune 3amuceit (BBOJ) IIOBTOPsSIETCS AO TeX IIOp, IOKa
He OyzeT BBeieHa MOCIeqHAA 3anuch. [Tocie coxpanenus daiiaa
co3jaHNe 6a3nl JaHHLIX 3aBepIIIEeHO, U Telephb K Heil MOXKHO 06-
pamiaThcA ¢ 3aIpocaMH.

JI06aa CYB]] naeT BO3MOXXHOCTb OJIBL30BATEI0 BHOCUTD U3-
MeHeHM B ysKe 'OTOBYIO 6a3y JaHHBIX: U3MEHATDH 3HAUCHUH 110~
Jeil, U3MeHATh (HOpMATHI M0JIel, YAAJIATL ONHM II0JA U fobas-
aaTe gpyrue. O ToM, Kak ato gesaerca B CYB/I Bamero Kom-
IBIOTEPHOrO KJacca, Bbl y3HaeTe Ha YpPOKe.

KopoTtko o rnaBHOM

JTannl CO3gaHUA K 3amojHeHHsa BJl mpomcxoasaT B cpene
CYBI.

Ha srane cospanusa B]l cosmarorcsa (OTKpeIBaloTcA) dailan
JJIs XpaHeHudA Tabaun, coobiaercsa HHPOPMAINA O COCTaBe IIo-
Jei samucei, mx Tunax u opmarax.

OcHOBHBIE THIH IOJEil, HCHOJb3yeMble B PeJIANMOHHBEIX
CYB/l: uncioBoii, CHMBOJILHBII, JIOTMUYECKH, «xaTa».

dopmaT ompenaesAeT KOJHUYECTBO IMMO3UINI, OTBOAMMEIX B
Tabaune A HoJasa. JIJA YUCIOBRIX II0JIeil, KpoMe TOro, YKa3kl-
BaeTcA KOJMNYECTBO 3HAKOB B ApoOHOI YacTH (TOYHOCTS).

Ilo xomMaHge c03AaTh OTKpPHIBaeTcs (Maiijl, ompeaesAaeTca
cTpyKTypa 3anuceii B]I.

BBoa panHbix B Bl HauMHaeTca mo KoMaHAe AOOABUTH 3a-
IMCH.

? Bonipocsi u 3adaHusi

1. Kakas 3afava permaercs Ha arane co3ganusa BJ[? Kakyro nadpopma-
LUIO HoJb30BaTeNb yKkasbiBaer CYB/I Ha arane co3gasua?

2. Kakue oCHOBHBIE THIIBI IIOJIEH HCIOJb3YIOTCA B 6a3ax JaHHBIX?
3. YUto onpenensaerca GopMaTOM AJiS PA3HLIX THIIOB NoJeii?

4. CocraBbTe Tabaunbl OMUCAHHAA TUIIOB B GOPMATOB AJIA Beex moseit
6a3 pganHLIX «JJomMamHsas Gubnuorexas, «YcIeBaeMocTb», «Pa-
KYJAbTATHUBEI», « IITKOJIBI».

5. Kax npoucxoaur sanojHeHHue Tabaunel? Kakne omnGKH MOJIB30-
BaTEJIA BOSMOXHBI Ha 3TOM 3ramne?
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Ycnosusa Bbibopa
§ 13 | nnpocTkie

noruyeckue

BblpaXeHus

OcHogHbie membL napazpagpa:
8 noHAMUE N02UYECKO0Z0 BbLDANCCHUSA;
® onepayuu OmMHOULeHUA;
B 3anpoc Ha 8bL60PKY U NPOCMbLe J0ZULECKUEe BbIDANCEHUA.

IlorATHE JOTHIECKOTrO BhIPDaXeHuaA

Yaiiie BCero AJs CIpaBKH TPeOYIOTCA He BCE 3aIIUCH, & TOJIbKO
YacTh U3 HMUX, YAOBJETBOPAKINAA KAaKOMY-TO YCJOBHIO. JTO
YCJIOBHE Ha3hiBaeTCsA ycJIoBHeM BpI6opa. Hanpumep, us Taban-
sl «IToroga» Tpebyercs y3HATh, B KAKHE AHU 1€ JOXKAb; MJIH
13 Tabaunsl «PaKyJILTATHBEI» — KTO 3aHUMAETCS OJHOBPEMEH-
HO IIBETOBOJCTBOM M TaHIIaMH; MJH K3 TaOJHUIBI «YcIleBae-
MOCTbh» IIOJIYYUTh CIHCOK BCEX OTJIMYHHKOB II0 ajarebpe u ¢pu-
3UKe.

B xomangax CYB]] ycioBue Bei6opa 3anmuchiBaeTcA B hopMe
JIOTHI€CKOTr0 BEIPDAXKEHHA.

Jlormueckoe BbIpayKeHHe, TOA00HO MATEMATHYECKOMY BhIpa-
YKEHHUIO, BLINIOJHAETCA (BHIYUCIAAETCA), HO B pe3yJIbLTATe MOJY-
yaeTcA He YHMCJIO0, a JOTHYeCKoe 3HaYeHHne: uctuHa (true) mnan
n0:Kb (false). Jlormueckoe 3HaYEHNE — HTO BCerAa OTBET HA BOII-
poOC, HICTHHHO JIX TaHHOE BHICKAa3bIBaHUE,

B Ta6n. 3.4 npuBeaeHbI JJorndecKHe 3HAYEHUS HEKOTOPBIX
BBICKA3BIBAHUI, OTHOCAILINXCSA K TPEM PACCMOTPEHHBLIM BhIIIIE

B1I.

Bort kak BeiraaasT B komanaax CYB]] nrornueckue BeIpake-
HHUS, COOTBETCTBYIOIINE BOCHBMM BHICKA3bIBAHHUAM, IIPHBEAEH-
HBIM B Tabu. 3.4:

1. OCAJIKH = "momap” 5. ABTOP = "Toacroit JI.LH.”
2. IABJIEHHUE > 740 6. DPAMUJINSA = "Pycaros”
3. BIAXHOCTbB <> 100 7. HBETOBOACTBO

4. TIOJIKA <5 8. TAHIIBI
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Ta6nuua 3.4. BLICKa3sIBAaHNHA H HX JOIHYECKHE 3HAYCHHU A

Bricka3nIiBaHHA l Homep 3anucu | 3nauenne
BT «ITozoda»
1. UpeT poxasb. 1 JIOXKB
2. [laBneHue 6onbiue 740 Mm pT. CT. 2 HCTHHA
3. BnaxHocTb He 100%. 3 JOXKB

Bl «Jomawnan 6ubauomerxar

4. KHUra ctont Huxe NATONU NOSKMU. 3 HCTHHA

5. AsTop kHUru — ToncToii J1.H. 3 iGE S

Bl «Paxyromamueést»

6. ®amMunua yueHuka — PycaHoB. 1 HCTHHA
7. Y4eHuK 3aHUMaeTca LBeTOBOACTBOM. 1 JIOXKb
8. YyeHuk 3aHMMaeTCA TaHuamMu. 1 MCTHHA

Onepauuu OTHOIIEHUA

IllecTs MepPBBIX JOrMYECKHUX BRIPAXKEHUU HA3LIBAIOTCA OTHO-
meHHAMH. B Ka)XX10M 13 HUX UMA ITI0JIA 6a3kl JaHHBIX CBA3AHO C
COOTBETCTBYIOIIMMH 3HAYEHUAMM 3HAKaMH OTHOMmeEHHH. Bor
BCe BO3MOXKHBIE 3HAKH OTHOMICHWIA:

= paBHO; < MeHbIIeE;
<> He PaBHO; >= (oJbIlie NJIU PABHO;
> GoJspie; <= MeHbIIe HJIX PABHO.

RaK BBRINOJIHAIOTCA OTHOIIIEHN A AJISA YUCJIOBBIX BEJINYNH, BaM
JAOJKHO GHITH MOHATHO M3 MaTeMaTHKH. (B maTemMaTnke OTHO-
IIeHUA Ha3kIBAIOTCA HepaBeHCTBaMM.) J{JIsl CHMBOJIBHBEIX BEJIM-
4YKH TpedyeTcs NoACHEHNeE.

OmHoweHue «paBHO» UCTMUHHO Oas 8YX CUMBOLbHBLLX 8e-
JUYUH, ecaU UX OAUHbL 00UHAKOBbL U 8Ce cOOMEemcmeayuue
cumeoant coenadaom. CiefyeT YUUTRIBATD, YTO IIpobes — 3TO
Toxke cuMBoJI. Hanpumep, oTHOMIEeHNe

ABTOP="Bexses A.P."

He 6yleT MCTUHHBIM HHY JJIS OJHOIN 3alIKCH HaImei Tabauusl, mo-
CKOJILKY B Ta0GJHIIe Be3zie MeKAY PaMHIneil 1 MHUITUATIAMHA CTO-
HUT oAMH npobeJi, a B JaHHOM OTHOIIIEHNY — JBa.
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CHMBOJBbHBIE BeJIMYNHEI MOYKHO CONIOCTABJIATH U B OTHOIIIE-
HHAX <, >, <=, >=, 3aeCh yIOPAAOUYEHHOCTH CJIOB (I10CIEeA0BA-
TeJbHOCTEH CHMBOJIOB) OIIPeAeIAEeTCA O aJl(haBUTHOMY IPDHH-
nuny. Bor ¢pparmesT us opdorpadpuueckoro ciosaps, Cogep-
JKaIIui mocjief0BaTeJbHO PACIOJIOYKEeHHBIE B HEM CJIOBA:

Keapmem, KOMNOHEHM, KOH8epM, KOHB8YAbCUA.

Me)Kny 3THMH CJIOBAMH MCTHHHBEI CJeAYIOIle OTHOIIEHU A
Keapmem < KOMNOHeHM,
KOMNOHEeHM < KoH8epm;
KoHBepm < KOHBYJLbCUA.

3HaueHHA MoJeil THIa «JaTa» IIPpH BHINIOJIHEHHUH OTHOIIEHU
CPaBHNBAKTCA B COOTBETCTBHH C K&JIeHJ.IapHOﬁ nocJenoBaTelib-
HOCTBIO. Hanpnmep, HCTHHHBI OTHOIIEHU A:

3/12/1998 < 23/04,/2001;
24/09/2004 > 23/09/2004.

B sexoToprix CYB]l ncrmonb3yeTCA TUII «BDeMA» CO CIEAY-
romuMm dopmatom sHaueHnit: Y4:MM:CC (uacrl, MUHYTHI, CE-
KyHABI). IIpM BRINOJHEHUH OTHOIIEHUH YYUTHIBAETCA XPOHO-
JIOrTMYeCcKas MocjefoBaTebHOCThL. Hanpumep, MCTHHHBI OT-
HOIIEHHS:

12:53:08 > 03:40:00;
23:05:12 < 23:05:13.

A Teneps BEpHEMCS K IPUBEAECHHBIM BHIIIIE IPUMEPaM JIOT'H-
YeCKHX BhIpa)KeHuii. B npumepax 71 8 HeT HHUKAKHX 3HAKOB OT-
HomeHwuii. Jleso B ToM, uTo mons ¢ umeHamu IIBETOBOICTBO
n TAHIIBI nmeroT tornueckuii Tun. IToaTomy B KaxKao# 3anucu
MX 3HAYEHUA — 9TO JIOTHYECKHE BeJITUYNHEI «JIOXKb», « ACTIHA » .

O0dna seaununa a02uiecK0z0 muna — npocmeiiwas op-
Ma 102UHECK020 8blPANCEHUA.

3anpoc Ha BHIGOPKY ¥ NMPOCThIE JIOTHIECKHE BhIPAXKEHUA

3anniueM HECKOJBKO KOMAH[ AJIA MOJYyYeHHsA CIIPABKH, MC-
OJIL3YA YCJIOBHA BEIGOpa. BOT KaK BRIMJIAUT KOMaHa 3alIpoca
nHpopmamun us B]] «Iloroga» o faTax Bcex AOKAJUBRIX AHEH:

. BeI6paTs [JEHDB rpe OCAIKH = "npox s
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B urorosyio cnpaBKy nonagyT JIUIIb T€ 3aIIUCH, AT KOTOPBIX
MCTUHHO yCJIOBHE NOUCKA. 3HAYNT, IIOJIYIHUM:

IEHb
18/03/2007

Crnepymoinas KOMaHZa MO3BOJISIET BHIBECTH JAThHI M BJIAXK-
HOCTB, COOTBETCTBYIOILIME TEM AHAM, Korjaa armocdepHoe AaBJie-
HUe OO0 Bhillle 745 MM pT. CT.:

.BeIOpaTs IEHD, BIIAYKHOCTD rae JABJIEHHUE >745.

IEHD BJIAJKHOCTDH
15/03/2007 | 67
16/03/2007 | 62
19/03/2007 | 87

3anuireM KOMaHAY 3anpoca ciupaBki K B]l « [lomamusasa 6u6-
JIMOTEKAa»: BBIBECTA HA3BAHUSA KHUT M (HPaMMINHH ¥ MHUUAIIBI
aBTOPOB, GaMMJIMK KOTOPBLIX HAYMHAIOTCA ¢ OYKBEL «O» U fanee
no andaBury:

.BeI6paTs ABTOP, HABBAHHWE rae ABTOP >= "0O"

ABTOP HA3BAHUE
Typreses U.C. IToBecTH M pacCKashl

Onema 10.K. HN36parHOE

Tuuasos I0.H. | Koxaa

Toacroit JI.H. IToBecTH u paccKasbl

A Ttemneps 3ampoc K B]l «®aKyJIbTaATHBAI»: BRIBECTH CIIHCOK
daMuiInii Bcex Y4eHHKOB, MMOCEINAIINNX TAHIIEI:

.Be16paTs PAMUJINSA rae TAHITHBI.

DPAMNIINA
PycanoB
3oToBa

HInanuaa

BmpameHne, COCTOAIIICE N3 MMEHH ITI0JIA

JIOTHYECKOTO TUIIa UJIN OAHOI'O OTHOIIIeHNA, GYAeM

Ha3bIBATh NPOCTHIM JIO'HIC€CKHM BhIDaKeHHeM.
——
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Muorue CYB]/l mo3BoJIAIOT B OTHOLIEHHAX MCIOJIb3OBATH
apudMeTHUYeCKHNe BhIpakKeHusi. ApudMeTHyecKue BhIpaKeHHA
MOTYT BKJIIOYATh B ce0s YKCia, MMeHa [10Jel YMCIOBOro THIA,
3HAKU apuPMEeTHUYECKHUX Oepanmuii, KpyrJble CKOOKH .

PaccmoTpumM 6a3y JAHHBIX, COAepKalIyIO TabaULy ycreBae-
MOCTH YUeHHKOB (Tabu. 2.3).

TpebyeTcsa HOJYUYUTH CIIMCOK YYEHMKOB, ¥ KOTOPBIX CyMMa
6aJIJIOB IO TYMaHHUTAPHBIM IIpeAMeTaM GoJibIie, YeM IO ecTec-
TBeHHHIM. CiieAyeT OTAATh KOMAHAY:

.BeI6paTs YYEHUK rae PYCCKUM + UICTOPUSA +
MY3bIKA > AJITEBPA + XUMUSA + PUSUKA
B peaysbTaTe mojgyumnm:

YYEHUK
Boros HBan

Tankuaa Huna

Cnenyomass KoMaHJAa 3anpamuBaeT (GaMHUJINK YYEHHUKOB,
Y KOTOPBIX OIl€HKA II0 ajire6pe BHIIIE UX cpefHero 6aJa:

.Beiopats YUYEHHUK rae AJITEBPA > (PYCCKHMM +
AJITEBPA + XUMUA + PUINKA + UCTOPUSA +

MVY3BbIKA)/6
OTBerT: YYEHUK
AnukuH Ierp
Tankuaa Hura
@ KopoTtko o rnaBHOM

JloruyecKoe BBIpa)KeHHE BHIYMCISAETCHA MOAOOHO MaTEeMAaTH-
YEeCKOMY, HO MOXKET IIPUHHMMATHL BCETO ABA 3HAYCHHUS: UCTHHA
(true) unu goxs (false).

IIpocTeiimasn popMa JIOTHYECKOT0 BHIPAYKEHHUA — OJHA BeJIH-
YHHA JOTMYECKOTo THIIA.

OTtHomeHnue — GopMa JIOTHYECKOTO BRIPAYKEHHUA.

Cy1iecTByeT IIeCTh BUAOB OTHOILIEHUIH: «paBHO», «HE paB-
HO», ¢OoJsIbllle», «MeHbIIe», «6OJIBIIIE UJIH PABHO», «MEHBIIE
uJIK paBHO» . OTHOIIIEHMA IPUMEHHUMEI KO BCEM THIIAM IIOJIEH.

B Hexoroprix CYBJ] Takas BO3MOKHOCTh Peajlu3yeTcs Yepesd CHenuaabHO
opraHudyeMale BhIYUCAeMbIe HOJIH.



§ 13. Ycnosus BbiGopa ¥ NPOCTbie NOMMYECKUe BbipaXeHUs 79

YcaoBusa BeiGopa B KomaHgax CYB]l sanmuceBaloTCA B BUAE

JIOTMYECKUX BhIPaYKeHHUM.

? Bonpocsi u 3adaHus

1. Kakyio ponb BHIIIOJIHAET ycjioBHe BuiGopa? ITocse kakoro ciysxe6-

HOr'O CJIOBAa 3alTUCBIBaAETCA 3TO YCJAOBHNE B KOMaHe nmﬁpa'rb?

2. 9ro Takoe Jornueckoe Buipaxkenne? Kakue sHaueHUss OHO IPHHA-

maeTt?

3. Kakoe jjoruueckoe BeIpakeHUe Ha3bIBAETCSA IPOCTHIM?

4. Kakue BB OTHOIIEHHHA HCIIOJBb3YIOTCA B JJOTNYECKHNX BHIpaxe-

uuaAx? Kak sanuceIBaloTCs 3HaKHU OTHOIIEHH 7

5. Kak cpaBHMBAIOTCS CUMBOJILHEIE BeJIUUYMHBI, AATHI, JIOTHUECKHE

6

7

BeJINYUHBI?

B cieayoImux NPOCTHIX JJOTHUECKUX BLIPAXKEeHUAX MOCTaBLTE BMe-
CTO 3HAKOB BOIIpOCa TaKHe 3HAKHM OTHOILIEHUl, TP KOTOPHIX 3TH
BHIpa)KeHM 6YAYT UCTUHHH B YKA3aHHKIX 3amucAX 6a3 JaHHbIX.
a) BlI «Iloroza», sanuck Homep 3.

BJIAFHOCTSD ? 90

OCAIIKH ? "moxnn"
6) BlI «Jomamusasa 6ubamnorexkas, 3anucy, Homep 1.

ABTOP ? "Toncroit JI.LH."”

rog ? 1990
B) B]l «YcneBaemocTh», 3amuch HOMep 4.

DPU3HUKA ? 2
JlaHHbIEe BHICKA3BIBAHUA 3aIUIITNTE B ()OPME MPOCTHIX JIOTHUECKUX
BHIP&)KEHHH U ONpeAeJUTe Pe3yJbTAaT MX BLIUYMCJIEHUA AJNA yKa-
3aHHEIX 3alucei.
a) BIl «Iloroga», sanuch HOMep 2.

Temnepatypa BhIIIIE HYJIA.

OcajKoB HeT.
6) Bl « Jomamuaa 6ubanorexka», sanuch Homep 3.

Kuura usgana B 1982 roay.

Kaura HaxoguTcsa HUXKe IATOMN IOJIKH.
B) Bl «®PaKkyabTaTUBLI», 3aIUCh HOMED 4.

YueHNK 3aHUMAaETCSA reojioruei.

damuina yyeHunsl — HInanuxa.

8. Sannmure ciaeayiolye BLICKA3LIBAHUSA B GopMe JIOTHUECKUX BHI-

pakeHu i (1o BuIIIeNpUBegeHHEIM Tabnunam BJI):
a) bamuausa yuenuka — He CeMeHOB;

6) y4eHUK 3aHUMAaeTCs reoJiorueii;

B) AeHb — paHble D Masg 1989 roaa;

) ieHs — He nodxke 23 cenTadbpa 1996 roxa;

A) mo anre6pe — He OTJIUYHO;

e) aBTop KHuUru — Benses A.P.;
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) kHura usgana ao 1990 roga;
3) KHHMra HaXOAUTCA He HUKe TPeTheil MOJIKH.

9. 3anumuTe B GopMe KOMaHALI BRIGPATH 3aIIpOCHI, HCIIOJb3YIOIIIHE B
KavyeCTBe YCJOBHUI IPOCTHIE JIOTHYECKHE BLIPAKEHHA, IOJYUYeH-
Hble B pe3yJIbTAaTe BHIIIOJHEHU S IIPeAbIAYIIero 3aJaHus.

Ycnosus Bbi6opa
§ 14 | v cnoxHeie
noruyeckue BbipaXeHus

OcHosHble membl napazpaga:
B 7PUMEDbL CAONHCHBLX 0ZUYECKUX 6bIDANCEHUIL;
JozudecKoe ymHoxcernue (H),;
JlozuyecKoe caoxcerue ( HIH);
ompuyanue;
npuopumemaet 102uiecKux onepayuil;
3anpoc Ha 8bl60PKY U CAONCHbLE N02UHECKUE BLIDANHCEHUS.

IIpuMepsI CI0XKHBIX JIOTUIECKHX BhIpaskKeHHil

PaccMoTpuM elrfe OgHY I'PYINy BhICKas3uIBaHuii (Taba. 3.5) u
HX JIOTHYeCKUe 3HaUYeHNU .

Ta6auua 3.5. BoicKa3nBaHUs 4 MX JJOTHYECKHE 3HAYCHHA

BeickaspiBaRHe | 3uavenne

Bl «Paxyavmamuéot»

1. PycaHoB 3aHUmaeTcs reonormei. HCTHHA
2. lnanuHa nocewaet ¢pakynbTaTUBbI. WCTHHA
BT «Ycnesaemocmbo»
3. Y AnukuHa no ¢usuke 1o in 4, 10 K 5. HMCTHHA
4. Y ManknHown no anrebpe He OBOWKa. MCTHHA
B]T «ITozoda»
5. 15 mapra 2007 ropa 6binn ocapku. HMCTHHA
6. 17 mapTa 2007 roga BnaXxHOCTb Obina MeHblle
9 JIOXKb
100%.
B]l «Jomauwsnsas 6ubauomerxas
7. B 6ubnuoTteke ectb kHurn bensesa A.P., nagaHHolie
HCTHHA
He paHee 1990 ropa.
8. B 6ubnunoteke ectb kuuru Tonctoro J1.H. nnm S
TypreHesa W.C.




§ 14. YcnoeunA BbIGOpa U CrioXHbIE NOTU4ECKUE BblpaXeHusi 81

Kaxxaoe 13 3TUX BBICKA3LIBAHMI 06beAuHsET B cebe 3HAUYe-
HUA HeCKOJBbKMX mmoJieil oqfHOBpeMeHHO. IIo3TOMy OHM He MOryT
6BITH 3aIMCaHbI B (h)OpMe IIPOCTHIX JJOTMYECKHUX BHIDAYKEHUI.

BoOT Kak 3alMCHIBAIOTCA COOTBETCTBYIOLIVE JIOTHYECKHE BhI-
pakeHusA:

1. DPAMAJINA="Pycarnos” u TEQJIOTA

2. DAMUJINA="Tnanuna" u ((IBETOBOACTBO uau
TFEOJIOTMS wan TAHIIbI)

3. YYEHUK="Anukud Iletp” u (PUSUKA=4 nau
®UBUKA=5)

4. ge AJITEBPA=2 y YYEHUK="Tanxuua Huna"

5. IEHb=15/03/2007 u (OCAIOKH="n0xAL" HIH

OCAIOIKU= "cHer")
6. IEHb=17/03/2007 u BJIAZJKHOCTb<100
7. ABTOP="Beases A.P.” n TO1>=1990
8. ABTOP="Toxcroii JI.H." mam ABTOP="Typrenes 1.C."”

31ech KpoMe 3HAKOMBIX BAM OTHOIIICHHUIH ¥ MMEH JIOTHUYECKHUX
[oJieil MCIIOJb3YIOTCHA CMBICJIOBLIE CBA3KY H, HJIM, He. ITO CJIY-
sKeOHBIE CJIOBA, KOTOPbIE BHITIOJHAIOT POJb 3HAKOB JOTHIECKHX
onepauHH.
ITozHakOMHMCS ¢ TPEMA JIOTHYECKHMMH OIIepAllUAMM:
& omepanueil JIOTUYECKOr0 YMHOMKEHMA (KOHBIOHKIIUA);
3HaK OIIepaluy H;
e oIepanueil JJOTHYeCKOro CJ0KeHNs (AU3BIOHKIINA); 3HAK
onepanuy Wiu;
& oImepalyeii OTPUIIAHU; 3HAK OII€PAIluM He.

BriparxeHus, cogepsralnye JoruuecKye ofepamny,
6yp;eM Ha3bIBATH CJIOKXHBIMH JIOTHICCKHMM

BBIpAKECHHUAMM.

Onepanyy JIOTUUYECKOTO0 YMHOMKEHMA M CJOXKEeHHA —
ABYMeCTHBIE. ITO 3HAUHUT, UYTO OHY CBA3KIBAIOT MeKAY co00ii [Be
JOrMYecKHe BeJINYMHEI (ABa JIOTHUYECKHUX OllepaH/ia).

Jloruueckoe yMHOXKeHHe (H)

o B pesyibTaTe JIOrHYE€CKOr0 YMHOMKEHUA
(KOH'BIOHKIIMN) IIOJIYYAETCA « ICTHHA»,
ecsu 06a orepaHAa UCTUHHLBI, ¥ «JIOMKD»

B IIPOTNBHOM cCJiy4ae.

6—1303
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ITycTs TpebyeTcs moayduTh cIpaBKy o KHMrax Besnsiera A.P.,
M3JaHHBIX He paHbiue 1990 rozga, ¢ ykazaHueM HasBaHHUS KHU-
", roga U3AAHNA U IIOJKH, HA KOTOpoii crout kHUra. CoorBeT-
CTByIOIIadg KOMaHAa MMeeT BUI:

.Bei6pats HABBAHUE, I'OII, IIOJIKA rae ABTOP=
"BensieB A.P.”" u TOII>=1990

®dopMHUpPOBaHHE  CIPABKH NPOHUCXOJHUT B  TaKoi
[OCJIeJOBATEJILHOCTH: CHAYAJIA BLIPE3AIOTCS U CKJIEHBAIOTCA B
oy Tabauny Bce CTPOKH, YAOBJETBOPSIOIIHE MEPBOMY OTHO-
mresuio: ABTOP=Benses A.P. [lonyuaercs caenyioliee:

HOMEP |ABTOP HA3BAHHE rof IIOJIKA
0001 Benses A.P. Yenosex-ampubusa | 1987 5
0005 Benses A.P, 3se3na K91 1990 5
0008 Benses A.P. HN36pannoe 1994 7

3aTeM 13 3TO# TabGIMIILI BRIPE3aIOTCSA CTPOKH, YAOBJIETBOPA-
1omue BropoMy oTHoIeHno: 'OJ1>=1990. ITonyuaem:

HOMEP | ABTOP HA3BAHHE | I'ojf IIOJIKA
0005 Benses A.P. 3se3ga KoL 1990 5
0008 Bensies A.P. W36parHoe 1994 7

N BakoHeN, BEIPE3AIOTCS CTOJOIEI, YKa3aHHEIE B CIIHCKe 110~
Je# komagasl. Ha akpaH BLIBeZleTCA CIIPABKA:

HA3BAHHE ron ITOJIKA
3sesna KOIT 1990 5
N36panHOE 1994 7

Jlormgueckoe ciaoxenHe (Miam)

B pesyJibTaTe JOrHu4ecKoro CJI0XKeHUs
(AU3BIOHKIIMN) DOJIYYAETCA «MCTHHA»,
€CJIM XOTs1 OBl OJMH OnepaHj] UCTHHEH,
M «JIOKb», ecJIK 06a omepaHja JIOKHEI.
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IlycTh, HampuMep, MBI XOTHM IIOJYYHATh CIHMCOK BCEX KHUT
Toxucroro JI.H. u Typrermesa 11.C. 3anpoc Ha BEIGOPKY MHHOIETCS
TaK:

.BeI6paTs rae ABTOP="Toucroit JI.H." nin
ABTOP="Typrenes 1.C."”

B sTOM ciydYae CTPOKH, YJAOBJIETBODSAIOINUE YCJIOBHAM
ABTOP="Toxacroit JI. H." uau ABTOP="Typrenes U. C.", &bt
pe3aomces 00H08pemenHO U3 UCXogHON Tabmauuwl. Ilocie ux
CKJIEMBAHMS IOJIYIAEM:

HOMEP |ABTOP HA3BAHHUE roq |[IIOJKA
0003 Typremes H.C. |IloBecT: m pacckasm [1982 |1
0007 Toxncroii JI.H. IloBecTn u pacckaser 1986 |1
OTpunanue
o OTpunanue U3MEHAET 3HAUYCHUE

JIOrM4YecKOoi BeJIMUUHKI Ha MIPOTHBOIIOJIOXKHOE:
He UCmuHa = J0Xob; He JIOIHb = UCMUHA.

OTpunaEue — OJHOMECTHAA ollepanusa. ITO 3HAYUT, YTO OHA
[IPEUMEHAETCA K OJHOMY JIOTHYECKOMY OIIepaHAy.

Hanpumep, mycTh TpeOyeTcs HOJYYUTH CIIMCOK BCEX KHMUT,
Kpome KHUT BensieBa. 3ampoc TaKkoii:

.Bei6paTs ABTOP, HABBAHMHE rne e ABTOP="Benses A.P.”

B sTOM cyuae BeIpe3aloTcA BCe CTPOKH, B KOTOPHIX 3HAUYEHHE
noaa ABTOP we paBHO «BenseB A.P.». CTpoku ckJeuBaioTcH,
a M3 MOJIyYeHHOH TaOJuIbLl BeIpe3aioTca croaonnl ABTOP n
HA3BAHMUE. ITocie ux CKJIeMBaHNUA [IOJy4aeM CIIPaBKY:

ABTOP HA3BAHUNE
Kepsya . Bpoasiru Cesepa
Typrenes U.C. IToBecTH M paccKaskl
Onema I0.K. Hs6pannoe
Toiasios 0. H. Kioxnsa

Toxncroit JI.H. IToBecTH 1 paccKasnl
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Ta6auna 3.6 wuTIOCTPpUpPyeT Pe3yIbTAaThl BCEX BAPHAaHTOB BhI-
TNOJHEeHH TpeX JJoOTHYecKHX onepanuii. Takyio Tabauny HassiBa-
10T TabJaHIleH HeTHHEAOCTH. B Heilt 6ykBamMu A u B 0603Ha4YeHE! JI0-
rHYecKHe onepaHabl. Jlornyeckas BeJUYHHA « HCTUHA» 0003HA-
yeHa 6yKkBoil U, Jjoruueckasa BeJIMUYNHA «JIOXKb» — O6yKBOit JI.

Ta6auna 3.6. Ta6auma HCTUHHOCTH

A B Aunb Anm B He A
u 5| 51 %1 J
u J J %1 J
J n J n n
J J J J "

IIpuopHTeTHl JIOTHIECKHX OIlepalfui

EcJu B CJIOXKHOM JIOTUYE€CKOM BEIPayKeHHHU HMEeTCs HECKOJIb-
KO JIOTHYeCKHX OIepanuii, To BO3HUKAeT BOIPOC, B KAKOM IIO-
PAAKe HX BHIODOJHHT KOMIILIOTEDP. OTO KacaeTcA BHIPaKeHHH
moj HoMepamu 2, 3, 4, 5 B IpHBeJeHHOM BHIIIIE IIPHMeEpE.

B sornuecKoM BHIpaXX€HHH MOXKHO HCIIOJIB30BATh KPYTJIbIe
cxkobku. Tak ke Kak 1 B MaTeMaTHYeCKHX (PpOopMyJax, CKOOKH
BJIHUAIOT HAa IOCJIeAOBATEILHOCTD BBLINIOJIHEHU onepanuii. One-
panuy B cCKOOKax BHIDOJNHAIOTCA B NEPBYIO ouepeab. Ecin HeT
CKO0OK, TO omepanyuy BHINOJHAKIOTCA B HOPALKe UX CTAPIIHH-
cTBa. Jlornuyeckue onepanuy, KaK U apupMeTHYeCKHe, KMEIOT
PasHOoe CTApIIMHCTBO (emme ropopAT: npuopuTter). Ilo yopBanUIO
CTApUINHCTBA JIOTMYECKHE OllepallMy paclojaraioTci B TAKOM
mopAgKe:

oTpuiasue (He);
KOH'BIOHKIIUSA (M);
AUSBIOHKIUA (MIH).

3amnpoc Ha BBIGOPKY M CJIOKHBIE JJOrMIEeCKHe BhIPaKeHH

Huxe npuBeseHE! ABa JIOTHYECKUX BeIpaxkeHud niada Bl « [o-
MamHAA OubGimoreka», OTIMYAIOIHECH TOJBKO CKOOKaMH.
IIudps Hag 3HAKAMY JJOTHYECKUX ONepauil yKa3bIBaIOT Ha II0-
CJI€0BATEeJIbHOCTD UX BBIIOJIHEHUA,

1 3 2
(TOI=1987 nan I'O0=1986) u (IIOJIKA=5 wan IIOJTKA=1)



§ 14. Ycnosus BbiGopa U CNOXHbIE NorMYeckue BbipaXeHUs 85

2 1 3
I'O1=1987 uan I'O1=1986 n IIOJIKA=5 nau TTOJIKA=1

ITepBoe BhIpa)keHHEe UCTHHHO JJIA 3amuceil ¢ Homepamu 1, 4,
7. Bropoe HCTHHHO AJA 3amuceil ¢ Homepamu 1, 3, 4, 6, 7. Ilo-
crapaiiTech HOHATD, IOYEMY.

gé} KopoTko O rnaBHOM

Bripa)keHne, cojepsKairee JJOrHYeCKHe omepanny, Ha3bIBa-
€TCA CJIOKHBIM JIOTHYECKHUM BhEIpaXKeHHEM.

CymecTBYIOT TPH OCHOBHBIE JIOTHYECKHE ONIEPALlH: OTPHULA-
HuUe (He); JornyecKoe YMHOXKeHIe — KOH'bIOHKIUA (H); JIoruye-
CKOe CJIOXKeHHE — TUIBIOHKOUA (Miam).

OTpHllaHKMEe M3MEHsAeT 3HAUEHME JIOTMYECKOH BeJMYHHBLI Ha
NPOTHBOMOJIOXKHOE; Pe3YJIbTAT JIOTHIECKOI0 YMHOXKEHNS — «HC-
THHA» TOrAa M TOJBLKO TOrAa, KOrjJla HICTHHHEI 00a omepaHza; pe-
3YJIBTAT JIOTHYECKOI'O CJIOYKEHUA — «HCTHHA», €CJH 3HaYeHHe
XOTA GBI OAHOI'O OIEPAHIa NCTUHHO, U «JIOKb» B IIPOTHBHOM CJIY-
qae.

TlopAAOK BHINIOJIHEHUA ONEPAIMif B IOTHYECKOM BLIPAYKEHAHN
omnpejeigeTcs CTApOIMHCTBOM OHepamuii ¥ pacCTAHOBKOM CKO-
60ok. B mepsyio ouepeap BHIMOJHAKIOTCA OHEpPamUH B CKOGKAaX.
JlornyecKHe OmepanHy IO YORIBAHMIO CTAPIIMHCTBA PACIIOJIO-
JKeHbl TaK: He, H, HJIH.

? Bonpocsb! u 3adaHus

1. Kakue jormdecKne onepanuy ynorpebasioTcs B CIOKHBIX JIOTAIe-
cKux BrIpaxkeHuax? ChopmyanpyiiTe IpaBMia UX BLITOJHEHMS.

2. Kak onpefeisieTcs NOPSAAOK BBITOJMHEHMS JIOTUYECKUX Omepanui
B CJIOKHBIX BBIPDAXKEHHUAX?

3. IlyceTs a, b, ¢ — JOrH4YecKHe BeJIMINHEI, KOTOPEIe MMEIOT CIERYIO-
mye 3HAUEHMA: @ = ucmuHa, b = aoxwv, ¢ = ucmuna. Oopegenn-
Te pPe3yJbTAThI BHIUMCICHHA CACAYIOIIMX JIOTHYECKHX BhIpasKe-

HHIA:
anb; aubuamc; (a wan b) u (c nan b);
a uian b; aunambuc; He (a uau b) u (c uam b);

He a UWJIH b; Heanwan buc; He (anbHc).
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4. HanummnTe KOMaHAK BHIGOPKH C MCIIOJb30BAHMEM CJIOMKHEIX JIOTH-

JeCKHX BhIpakeHHuii (110 BHInEeNpUBeeHHENM Tabaunam BI1):

e OIpEeAeNINTHh BCe AaThl 1o 17 mMapTa, Korga remmepatypa Gniia
BRINIE HYJIA;

¢ ONPEAESUTH GaMMINM BCEX YUEHHKOB, KOTOPHIE IOCEIIAI0T TaH-
nbl, HO He ocemaoT $haKyJIbLTATHB IIO r'e0JIOrNH;

e MOJYYHUTH CIIMCOK BCEX OTJIHYHHMKOB II0 'YMAHUTAPHLIM JUCIIHII-
JIHHAM;

e ONPEAEeJUTh IOJKY, Ha KOTOpoii cromT kHMra Toxcroro JI.H.
«IToBecT: 1 paccKashl»;

¢ OIpejeJnTh GaMHJINKM ABTOPOB KHHT ¢ HazBaHueM <«IlosecTH m
paccKasbl», BRINYINEHHKX 10 1985 roga;

e MOJYYHNTH MHBCHTAPHBIE HOMEpA BCeX KHHT, CTOAIIMX HA NATOK
H CeAbMOH IOJIKAaX;

¢ NOJYYNTH PaMHIAM ABTOPOB ¥ HA3BAHNUA KHHT, BHINYINEHHLIX B
nepuoa ¢ 1985 mo 1990 rox;

¢ IOJYYNTH HHBEHTAPHBIC HOMEPA BCEX KHUT, CTOAIINX HUXKe IA-
TO MOJIKM U U3JaHHRIX nocie 1990 roxa.

CopTtuposka,

§ 15 | yRaneHue
n nod6aBneHue 3anuceun

OcHo8Hbie membl napazpaga:
m KoMaHOa 6bt60pKU ¢ napamempom COpmuposKu,;
m KJI0Y COPMUPOBKU;
a COPMUPOBKA NO HECKONbKUM KAI0UAM;
u KoMaHObL yOarenus u 0obasnenus 3anuceil.

Komanga BsIGODKH ¢ mapaMeTpPOM COPTHPOBKH

OueHb YaCTO 3amMCH B TAGAUIAX OBIBAIOT YIIOPALOUYEHEI 110
KaKoMy-To npasuiy. Hanpumep, B TeJedOHHBIX CIPABOYHH-
Kax — B ajibaBUTHOM Nopsaaxe paMuanii aboHEeHTOB; B pacIH-
CaHWH ABHIKEHHNA I0€30B — B IOPAAKE BDEMEHH OTIIPABJICHHUA;
B Tabnuiie GpyT60OJIHLHOIO YeMIIMOHATA — II0 BO3PACTAHUIO HOMe-
POB MeCT, KOTOpble 3aHUMAIOT KOMaH/bI.

IIpouecc ynopsagoueHus 3anuceii B TaOJIHIIe HA3EIBAETCA COP-
THPOBKOM. [IJ1s1 BLITOJIHEHU S COPTHPOBKH JOJKHA OLITH YKa3a-
Ha ciaenyomaa nHpopMalusa:

a) 10 3HaUYEeHHI0 KaKOTI'0 I10JIf IIPOU3BOAHUTH COPTHPOBKY;

6) B KaKOM IIOPAJLKE COPTHUPOBATH 3alHCH (II0 BO3PACTAHUAIO
niu yORIBAHUIO 3HAYEHHUH ITIOJISA).
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B xomaHay BEHIGOPKHM MOKHO J00aBUTH TapaMeTPhl COPTHPOB-
KH, B COOTBETCTBHHY C KOTOPHIMH GYAYT YHOPALOYEHEI CTPOKH B
nToroBpoi Tabianue. B rakom ciayuae popMaT KOMaHALI BEIGOPKH
CTAQHOBHUTCSH CJHENYIOITNM:

.BBIOPATH <CIHMCOK BBIBOAMMABIX IOJIEH>
rae <ycJjoBus BhIGopa>
COPTHPOBATH <KJIOUY COPTMPOBKHN>
o <HOpAJAOK COPTHUPOBKH>

Kiiou copTupoBkH

KJr090M copTHPOBKH Ha3bIBaeTCH I10JIe, 110 3HAUYEHNIO KOTO-
POro IPOU3BOAUTCA COPTUPOBKA. BO3MOKHEI 1Ba BapHaHTAa MO~
PAAKa COPTHMDOBKH: II0 BO3PACTAHUIO 3HAYEHHUII KJIOUA M IIO
yOLIBAHHIO 3HAUYEHHUI KJI04Ya.

OrcopTupyem 3anucu Tabaunsl «Iloroga» mo yoOsIBaHHIO 3HA-
YeHnii BJAXKHOCTH. [[JIA 9TOr0 HYKHO OTAATh KOMaHAY:

.BoIOpaTh BCce copTupoBaTh BJIAJKHOCTD no yoniBanKIO

B pe3yiabTaTe BBINIOJHEHHA 3TOI KOMaHALI OyZeT moJy4YeHa
Tabanna 3.7.

Ta6amua 3.7. Tabauna «Ilorona», orcoprHpoBanHas Mo y6ssa-

HHIO BJIaKHOCTH

JEHb OCAOKH TEMIIEPATYPA |JABJIEHHUE | BJIAYKHOCTD
17/08/2007 | Tyman 1,0 740 100
18/03/2007 | Hoxas 3,4 745 96
19/03/2007 | Bez ocankxos 5,2 760 87
15/03/2007 | CHer -3,5 746 67
16/03/2007 | Bes ocaagxos 0 750 62

A Teneps orcopTupyem 3anucu Bl «omamaas 6ubianore-

Ka» B aJIpaBUTHOM HOpsjAKe mo ¢aMHIMAM aBTOPOB. BuToro-
Byio TafJuny BeIOepeM TOJBLKO CBEJIEHMA O KHUrax, N3JaHHBIX
nocae 1985 rona. Breisegem tpu noas: ABTOP, HASBAHME,
T'Ol1. x5 3TOro Hy»KHO BHIIIOJHHUTbL KOMaHAY:

. Bei6pars ABTOP, HASBAHHME, 'O/l rae I'OJ1>1985
coprupoBats ABTOP no Bo3pacraruio

B nTore nmoanyuum tabauny 3.8.
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Ta6amma 3.8. Tabauna ¢« Jlomamnaasa 6M6aANOTEKa », OTCOPTHPO-
BaHHAA B aJ(paBATHOM NOopsaKe baMuiInii aBTOpoOB

ABTOP HA3BAHUE ron
Benses A.P. Yenosek-ampnbus 1987
Benses A.P. 3Beszga K9IJ 1990
Benses A.P. HN36parBHOE 1994
Kepsyz 1. Bpoaaru CeBepa 1991
Oinema IO.K. Hs6parHoe 1987
Toncroii JI.H. IToBecTn B paccKassl 1986

CopTHpOBKA IO HECKOJBKHM KJIIOYaM

Hepeako npuxoAuTCsA BCTpedaTh TaOJAUIEI, B KOTOPHLIX CTPO-
KH OTCOPTHPOBAHHI II0 3HAYEHUAM HEeCKOJBKHUX mojeit. Hanpu-
Mep, eCIH MBI XOTHM, 4YTOOBI B MOJy4YeHHOH Tabiaume (cM.
TabJ. 3.8) KHEUTH OZHOTO aBTOPA OBLIN YHOPSALOYEHEI B ahaBUT-
HOM IOpAJAKEe UX HA3BaHUII, TO KOMAHAY BEIGODKH HY)XHO 3aIly-
CATb TaK:

. eabpats ABTOP, HABBAHUME, I'OX rae I'O1>1985
coptupoBats ABTOP no Bospacranmno, HASBAHUE
110 BO3PACTAHHIO

3aech YKa3aHH ABA KJI0Ya cCOPTHUPOBKHU: Moje ABTOP asisa-
€TCA HEePBBIM KJIIOUYOM COPTHPOBKH, nojte HASBAHUWUE — BTO-
PBIM KJIOYOM COPTHPOBKH. CHauyajla 3aIlMCH COPTHUPYIOTCS IO
BO3pacTaHHUIO 3HaueHNH mepBoro kKiaioua (ABTOP), saTtem cpenu
3anmuceil ¢ OAMHAKOBBIMH 3HAUYEHHAMH IEePBOTO KJIIOYa IIPOMC-
XOAUT COPTHPOBKA II0 3HAYEHHAM BTODPOrO  KJIOYA
(HA3BBAHMHME). B pesyibTaTe moayyuM Tabauny (IloxasaHa
TOJILKO 4acTh TabJINIbI, OTHOCAmascA K KHUraMm BesseBa A. P.
Ilopanok ocTanbHBIX CTPOK HE H3MEHUTCA):

ABTOP HA3BAHUWE ron
Benses A.P. 3sesga KOIL] 1990
Bensen A.P. W36parHOE 1994
Benses A.P. Yenosexk-aMpubusa 1987
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Komangml yaasienusa u qo6aBieHHs 3amucei

Huadopmanusa B 6asax JaHHBIX YacTO IIOABepraeTca M3MeHe-
EnaM. Hanpumep, B]] «Iloroga» xaabiii AeHb AOKHA IOIOJI-
HATbCA. CocTaB JoMalmHell OHOJIHMOTEKH TaKyKe CO BpeMeHeM
MeHAeTCsA. MBI HOKymmaeM KHHUTHM, HHOTAA JapUM HX APY3bAM.
Bce 3T n3MeHeHNA OOJYKHBI Cpa3y JKe oTpaskaThedA B 6ase AaH-
HuIX. ClrlegoBaTesbHO, B A3bIKe 061eHuA ¢ CYB]l A0KHBI IpH-
CYTCTBOBaTh KOMaH/bl, IO3BOJISIOIIe BHOCUTh TaKHe N3MeHe-
HusA. B Hameit runoreTudeckoit CYB]I ecTh AJA 3THX 1eJei ABe
KomaH bl. IlepBas mo3BoJAeT YAAJIATH CTPOKM U3 Tabaunel. Ee
dopmar Takoii:

. YIAJUTH rae <JIOTUYEeCKO€e BEIpaKeHue>

Yro6s! yaaauTs u3 Bl ofHY KOHKPETHYIO 3allUCh, HYXXKHO
yKasaTh 3HauYeHHUe KJoda 9Toi 3anucu. Hanpumep, ecau npu-
meHuTeNbHO K Bl «[JoMaimuaa Gubamorexa» OTAATH KOMaHAY

. ynaauts rme HOMEP="0003"

TO CBeIeH!Us O KHUTe oA HoMepoM 3 OYyAYT UCKJIIOUEeHbl N3 TabIu-
oel. Ecin mo orHommenuio K Bl «IlIxojyia» BHIIOTHUTH KOMAHIY

. yaaauts rae TOPOO="Illagpuack” u HOMEP IITKOJIbI=1

TO M3 TaOMUIEI OyJeT HCKJII0UeHa BTOpas 3allUCh.
Bot eme npumep. Ilocse BRINOJTHEENA KOMaHABI
.yaaauth rae I'O[<1985

u3 B]l «Jomamuas 6ubamoTeKa» HCUE3HYT 3aIINCH C HOMepaM#
3,6, T.e. KHUTH, BHINYIOHEeHHBIE 0 1985 ropa.

Eciu ke HY)XHO YJAQJUThL BCe 3alIMCH M3 TaOJIMIIBI, TO 3TO
AeJylaeTcsa KOMaHJAON

. YAAJAUTh BCE

IIpumeuanue. Yacro B peansHbix CYB]] no xomaHze yaaanTs
JIMIIb OOMEUYAlOTCS 3alNCH, IPeAHa3HAYEHHBIE JJIs YAAJIEHUS.
HckmoueHne ux u3 Qaiiia IPOUCXOAUT IOCJIEe BHIIOJTHEHUS IIPO-
meayphI coKaTHA Daiiia.

Ecum K rotoBoii 6ase faHHEIX TpebyeTcsa AO0AaBUTH HOBLIE 3a-
IIHCH, TO 3TO BCET/a MOXKHO CAeJIaTh C IOMOMIIBIO YK€ 3HAKOMOIH
BaM KOMaHAHI:

. X00aBHUTH 3aIHCH
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ITo 53T0i1 KOMaHe MOJbL30BATEJIO TPEeAOCTABIACTCA BO3MOMK-
HOCTh BBECTH 3HAUEHMW M10JIeH HOBOM 3aIIMCH, KOTOpasa 3aHeceT-
cA B KOHeIl Ta6JaHIbI.

@ KopoTtko o rnaBHOM

CoprupoBka BIl — 310 ynopsizoueHme 3anuceit B Tabaune mo
BO3pACTaHMIO MJH YObIBaHMIO 3HaYeHWH KaKkoro-HuGyIbL
NOJIA — KJII0Ya COPTHPOBKN. COPTHPOBKA MOXKET IPON3BOAUTE-
Csl IO HECKOJILKHM KJIIOYaM OJJHOBPEMEHHO.

HNameHnenne cocrasa 3anucei B Bl nponcxoaur nyrem ynaje-
HHUSA HEeHY KHBIX 3anuceit n nobasjieHnss HOBhIX. [loOaByieHHaa
3amMch NOMeIaeTcsa B KOHell TaGInIIbI.

? Bonpocs! u 3adaHus

1. YTo nounMaeTcAa IO COPTHPOBKOL 6a3bl JaHHBIX ?
2. Yro TaKoe KJII0Y COPTUPOBKH ?
3. B KakoM ciiyuae M KakMM o6pa3oM MPOU3BOAUTCA COPTHPOBKA IO
HECKOJIbKHM KJIo9aM?
4. C noMmompI0 KAKUX KOMaHJ U3MeHAeTcs cocTaB 3anuceit BI1?
5. BanumuTe KOMAaHALI AJIA BBINIOJHEHN CIeAyIOmMux geicrenii c B
«fomamuasa 6ubanorexas:
a) COPTHUPOBKH B NOpPAAKE BO3PACTAHUA rOJOB U3ZAHUA KHUIH;
6) coprupoBkM no AByM kaoyam: ABTOP u I'OJl, nckiaiouasa KHU-
ru Bensesa A.P.;
B) yaanenna us Bl «Jomamuaa 6ubGamorexkas Bcex 3ammceil o
KHHATaX, CTOAMMX Ha IATOM moaxe ¥ u3fanubiX Ko 1990 roxa.
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Yemy Bbi JOMKHbI HAY4YUTHLCS,
u3yuus rnasy 3

OcBouts oxry m3 CYB]l, umeiommuxcsi B KOMIBIOTEPHOM
KJIacce.

YMeTh OTKPHIBATH H IPOCMATPHBATH F'OTOBYIO 083y AaHHBIX.

YMeTs co3aaBaTs 0OQHOTAGANYHYIO 6a3y JaHHBIX.

3anuchIBATH YCJIOBHS BEIGOpA B PopMe JIOTHUYECKHUX BhIpaXke-
HHUIA.

OpraunsoseiBats B CYB]] sanpocsl Ha BEIGOPKY.

CopTHpoBaTh TaGINNE 10 3aZAHHOMY KJIOUY.

JIo6aBaAATE M YAAJIATEH 3alUCH B 0a3e JaHHBIX.
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3aechb Bbl y3HaeTe

¢ KaK KOMnbioTep pa60'rae1 C Yucnammn

* YTO TaKoe 3IfneKTpoHHan Tabnuua

o KaK pewaloTca Bbi'iMCnuTeNnbHbIC 3agauum.

C NOMOLLLIO INEKTPOHHbLIX Tabnuy,

® KaK MOXXHO MCNONbL30BaTb ANEKTPOHHbIE Tabnuuybl

Ans MHHOPMaLIMOHHOTO MOAENUPOBaHUA
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[BounyHan
§ 16 | cuctema
cuucneHus

OcHo8Hbie membl napazpaga:
s JdecamuyuHnaA u 080ULHAR CUCTEMbL CLUCTEHUA;
8 pasgepHymas opma 3anucu Lucaa;
nepegod deourHbLx Hucen 8 0eCAMULHYIO cucmemy;
» nepegod decamuiHbLX Yuces 6 I80UYHYIO CUCTEMY;
= apupmemura J60ULHbLX YUCEL.

B aT10i1 riaBe peub noiiger 06 opraHu3any BHIYHUCJICHHHA Ha
KoMIIbloTepe. BbIunciIeHHs CBA3aHBI C XpaHeHHEeM B o6paboT-
KOM uHceJI.

KoMmnsiorep paboTaeTr ¢ YHCJIAMH B ABOMUHOM

CHUCTeéMe CUYHUCJIEHHUA.

Ira naesa npuHagiexkut )xoHy doH Heiimany, chopmynu-
poBasmieMy B 1946 roay npmHIUIEI yeTpoiicTBa 1 paboTsl IBM.
BrisicHMM, YTO TaKOe CHCTEeMAa CUYNCIEHU.

I[ecamnaa H ABONYHAA CHCTEMbI CIHCJICHHA

CucremMoii CAMCIIeHNA HA3LIBAIOT IIPABMJIA 3aIIMCH
quceJ U CBA3aHHLIE C HUMH CIIOCOOBI BHITIOJHEHUA
BBIUMCJIEHHH.

C BcTopHeii cCTeM CUMCJIEHUS BRI IO3HAKOMHTECH B rjiaBe
yueOHMKA. A 1Ioka Hac GyAyT HHTepeCOBAaTh ABOMUYHAA U JECHA-
TUYHAA CUCTEeMBLI CUHUCJIIEHUA.

CucreMa CYMCJIIEHHA, K KOTOPOI MBI BCe IIPUBLIKJIN, HA3bIBAET-
cA AecATHYHON. O0bACHAETCA 3TO Ha3BaHHEe TeM, UTO B Heil HC-
MNoJIL3YIOTCA AecAaTs mudp: 0, 1, 2, 3, 4, 5, 6, 7, 8, 9. Yucao uudp
onpefieNseT OCHOBAHUE cucmembl cuucaenusa. Ecam umcio
mudp — AecAThb, TO OCHOBAaHHE CHCTEeMbI CUMCIIEHUA PaBHO Jecs-
TH. B ABOMIHOII ke cHcTeMe CyIIeCTBYIOT Beero aBe mudper: O m 1.
OcHoBaunme paBHO ABYM. BO3HHKaeT BOIIPOC, MOXKHO JIM C IIO-
MOIIIBIO BCEro ABYX UMD NpeACTaBUTD JI00yIo Beauunay. OKasbl-
BaeTCsa, MOXKHO!



§ 16. [lsoudHas cuctema cumucneHus 97

PasBepHyTan ¢dopMa 3anucH YHCJIA

BcmoMHMM IPUHIIUI 3aIIMCH YMCEJ B AECATHUUHON cHCTeMe
CUNCJIeHUA. 3HaUeHUe IHU(PPhHI B 3aIICH YHUCJIA 3aBUCHT HE TOJb-
KO OT caMoii 1uprI, HO ¥ 0T MECTA PACIIOJIOEHN A 3TOMH HUPPHI
B uncJie (roBOpAT: oT no3unuu nudpel). Hanpumep, B aucie 333
nepsasi cnpaBa Ludpa o603HAYAET TPM E€AUMHUILI, CJIEAVIO-
Imas — TPH AeCATKAa, CIeAYIOIMad — TPH COTHH. JTOT (axT
MOKHO BBIPa3uTh PABEHCTBOM:

333,0=3-10°+3-10'+3-10°=300 + 30 + 3.

B 1aHHOM paBeHCTBe BhRIpajKkeHue, CTOsImee CIIpaBa OT IIePBO-
ro 3HaKa «paBHO», HA3LIBAETCA Pa3BEPHYTOH (popMoOii 3amucH
MHOT'O3HAYHOI'0 4Hucia. BoT emme npuMep pa3BepHYTOM (GOPMEI
3aIIUCH MHOT'O3HAYHOT'O AeCATHIHOTO YHUCJIA:

825710=8-10*+2-10° +5-10' + 7-10° =
= 8000 + 200 + 50 + 7.
TaxuMm o6pa3oM, ¢ IpoaABHKeHHeM oT MudpPH K mudpe cripasa

HaJIeBO «BeC» KayXJo# mudpsl yBeaununsaetrcsa B 10 pas. 9To cBa-
38HO C T€M, YTO OCHOBaHHUE CHCTEMEI CINCJIEHNA PABHO AECATH.

Hepenoz( ABOHYHBIX YHMCeJ B JECATHYHYIO CHCTEMY

A BOT npMMep MHOTI'O3HAYHOT'O JBOMYHOIO YHUCJIA:
110101,.

JIBoiika BHM3Y cIIpaBa YKas3blBaeT HA OCHOBAHHE CHCTEMbI
CUMCJIEHUSA. ITO HYKHO AJIA TOT0, YTOOBI He mepelnyTaTh JBOUY-
HOE YHUCJIO C eCATUYHRIM. Belb CyIecTByeT 3Ke leCATUYHOe YHC-
Jgo 110101! Bec xaskaoii ciaeayroneii nudpsl B JBONYHOM YNCJIe
IIpM OPOABHUKEHUH CIIpaBa HajJieBO Bo3pacTaeT B 2 pa3a. PasBep-
HyTas ¢popMa 3aIIMCH 3TOI'0 ZBOMYHOT'O YHUCJIA BHITVIAAUT TaK:

110101,=1-2°4+1-2*+0-234+1-22+0-2' +1-2°= 53,,.

TaxuM crioco60M MEI IIepeBeJIl IBOUNYHOE YHNCJIO B NeCATHY-
HYIO CUCTEMY.

HepeBe,r.l;eM B JECATHYHYIO CHCTEMY elle HECKOJBbKO ABOHNY-
HBIX YHCeJI.

10,=2'=2; 100,=2%=4; 1000,=2°=8;
10000, = 2* = 16; 100000, =2°=32 ur. &.

Taxum oﬁpasoM, IIOJIYINJIOCH, YTO ABY3HAYHOMY AE€CATUYIHO-
My 4YHCJIIy COOTBETCTBYET LIECTHU3HaA4YHOEe I[BOH‘IHOG! " sto xa-

7—1303
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PaKTEpPHO IJISi ABOMYHOMN CHCTEMBI: GHICTPHIA POCT KOJHMYECTBA
nudp ¢ yBeJIHYEeHHEM 3HAYEeHUH.

BoT Kak BHITJIAAUT HAYAJIO HATYPAJILHOTO PALA YMces B Aecs-
THYHOM (A o) 1 JBOHMUHOM (A,) CHCTEeMaX CYHUCIICHHUA:

Ago 1|2|3| 4|5 |6 | 7|8 ]| 9|10
A, 1|10 11100101 110|111 |1000]( 1001|1010
Ay 11 12 13 14 15 16 17 18 19 20
A 1011/1100(11011110|1111|10000{10001{10010{10011]10100

lIepeBo,u JeCATHYHBIX YHCEJI B JBOHYHYIO CHCTeMYy

Kak nepeBecTH ABOMYHOE YHUCJIO B PABHOE €MY AeCATHYHOE,
BAM JOJXKHO OBITH IIOHATHO H3 pACCMOTPEHHHIX BhilIe
NpUMepPOB. A KaK OCYINEeCTBHTL OOpaTHHIN IepeBOj: M3 Jecs-
THYHOM CHCTEMBI B ABOMYHYI0? [ 3TOro HYKHO CYMeTh PasJio-
JKHUTh AeCATHUYHOE YUCJIO Ha cjlaraeMhie, IPeJCTABJIAIOIIAE CO-
6oii crenenu ABoiikK. HanpuMmep:

15;0=8+4+2+1=1-28+1-22+1-21+1-2°=1111,.

910 caoxHo. EcTh Apyroit cmocob, ¢ KOTOPHIM MBI ceifyac u
IIO3HAKOMUMCH.

Cnepymoiaa nponeaypa IO3BOJAET JETKO BHIIOJIHUTH IIepe-
BOJ AECATHYHOTO YNCJIA B JBOMYHYIO cucTeMy. [lanHoe JecATHY-
Hoe yucJio AejuM Ha 2. IlosmydueHHBIH OCTATOK — 3TO MJIAAIINMA
paspan uckomoro uucia. Ilonyuennoe yacTHOe CHOBA ZeJIMM Ha
2, HOJIyYeHHBIH IPH 3TOM OCTATOK — 3TO CJIEeAYIOIUHA pas3psas 1c-
KoMoro yuciya. Tak npogoxaerca A0 TeX Mop, OKa YaCTHOe He
CTaHeT MeHbIIe ABONKNA (OCHOBAHUA CHCTEMEI). DTO YaCTHOE —
crapnias nudpa HCKOMOro 4ucJa.

CymecTByioT ABa criocoba 3amucu aAejennda Ha 2. [IpoaeMon-
CTPHUPYEM 9TO HA IPHMepe IIepeBojia Yuca 37 B ABOMYHYIO CHC-
TEMY.

371211 a,
181210, a4
9]12f1] a,
41210 a3
212|0]) ay
1|1 a4
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SJxecs a5, (14, ag, 4y, @4, ao — 0003HaYeHHUA nmbp B 3alIuCH
ABOHNYHOI'O 4YHCJIa II0 IIOPAAKY CJIeBa HAIIpaBo. B pe3yJjbTarTe 1e-
peBoaa MMOJAYy4YHM:

3710 = 1001012.

Apn(bme'rmca ABOMYHBIX YHCeEJ

IIpaBusa ABOMYHOM apU(PMETHKH ropasao Ipolie IpaBu ae-
cATUYHON apudMeTnKH. BOT Bce BO3MOKHEIE BAPMAHTHI CJI0MXKe-
HUA ¥ YMHOXKEHUA OQHO3HAYHELIX JBOUYHBIX YHCEJI:

0+0= 0 0x0=0
0+1=1 0x1=0
1+0=1 1x0=0
1+1=10 1x1=1

CBoeil IpPOCTOTOM 1 COIIACOBAHHOCTHIO C OMTOBOM CTPYKTYPOMH
KOMIIBIOTEPHOM HAMSATH ABOMYHAA CHCTEMa CUMCJICHHA U IPHU-
BJIeKJIa n300peTaTeieii KomnsioTepa. Ee ropaszio mpoine peaJu-
30BaTh TEXHUUYECKUMHU CPEICTBAMH, 4YeM AeCATHUYHYIO CHCTEMY.

Bor mpuMep CIIOXKeHHS CTOJOHKOM ABYX MHOTI'O3HAYHBIX
JBOUYHLIX YHCEJI:

1011011101
111010110
10010110011

A Temepb IOCMOTPHTE BHUMATEJIbLHO HA CJIEAYIONINI IPHUMeP
YMHOKE€HHNA MHOT'O3HAYHBIX JBOMYHbLIX YHCEJI:

1101101

X 101

1101101
1101101
1000100001

IToce HEOONBIIOH TPEeHMPOBKH JI060H K3 Bac TaKue BhI-
upcJIeHNA OyAeT BHIIIOJIHATH ABTOMATHYECKH,

@ KopoTko o rnaBHom

CucTeMa CUMCIeHUA — IIPABUJIA 3AITUCH YMCeJI ¥ CBA3aHHbIE
C 3THMH [IPABHUJIAMH CIIOCOOLI BHIIIOJIHEHUS BEIYNCIIEHU .

OcHOBaHMe CMCTEeMEI CYNCIEHUS PABHO KOJNYECTBY HCIOJb-
3yeMHBIX B Hell nuop.
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JBOHM4YHBIE YHCJIA — YHUCJIA B JBOMYHOM CUCTeMe CUMCJIEeHHA.
B ux sanucu ucooan3yroTcs ase nudpbi: O u 1.

PaspepnyTas ¢opma 3anucu ABOMYHOI'O YMCJI& — 3TO €ro
IpeAcCTaBJIeHUe B BHJEe CYMMBI CTeleHei ABOMKH, YMHOYKEHHBIX
HaOuauga l.

Hcnoab3oBanne ABOMYHELIX YHCEJ B KOMIBIOTEpe CBA34HO C
6MTOBOM CTPYKTYPOii KOMIBIOTEPHOM IAMATHA M IPOCTOTOM ABO-
UYHOH apudmMeTUKH.

? Bonpocbt u 3adaHusi

1. HazoBuTe NpeMMymecTBa M HEJOCTATKH JBOMYHOM CHCTEMEI CHHC-
JIEHNA 110 CPABHEHHMIO C JeCATHYHOM.
2. Kakue 1BOMYHEIE YHCJIA COOTBETCTBYIOT CIEAYIOIIMM AeCATHYHEIM
qncaamM:
128; 256; 512; 10247
3. Yemy B ilecATHIHOI CHCTEMe DABHEI CJIEAYIONINe ABONYHEIE YNCIa:
1000001; 10000001; 100000001; 1000000001?
4. IlepeBepuTe B leCATHIHYIO CHCTEMY CJIEAYIONME ABOMYHEIE YHCJIA:
101; 11101; 101010; 100011; 10110111011.

5. IlepeBeiuTe B ABOMYHYIO CHCTEMY CUYHCICHMS CJeAyiomue
AeCATUYHBIE YHCJIAS

2; 7; 17; 68; 315; 765; 2047.
6. BrnosHuTE CNOKEHNE B IBONYHON CHCTEME CUNCIICHNA:
11+1; 111+1; 1111+1; 11111+1.
7. BuinosHATE YMHOMKEHUE B JBONUHOM CHCTEME CUHCICHN:

111-10; 111-11; 1101-101; 1101 -1000.

Yucna
B NnamMATH
KOMNbIOTEpa

Ocrognbie memol napazpaga:
m npedcmaenenue yenvlx Lucen;
m pasmep ayeiiku u Ouanas3on 3SHAYeHUl Lucer,;
w 0co6eHHOCMU pPabombl KOMNBLIOMEPQA C YEAbLMU YUCLIAMU,;
w npedcmasienue 8eu,eCMmeEeHHbLX YUcCelL;
m 0co6eHHOCMU pabombl KOMNLLIOMEPA ¢ eU,eCMBEHHbLMU
yucaamu.
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JIi06as urdopMAaLMA B IaMATH KOMIbIOTEPa IPeACTABIACT-
CA B JBOMYHOM BHJE: IOCJEAOBATEIHLHOCTHIO HYJIe U eAuHMUII.
HcTopuyecKku mepBRIM THIIOM JaHHBIX, C KOTOPBIMH CTAIH pabo-
TaTh KOMIOBIOTEPHI, ObLIX yKcia. Temepb 3TO ¥ YKCJIA, ¥ TEKCTHI,
M n3obparkenue, 1 3ByK. Pabora ¢ JaEEBIMH J1000r0 THIA B KO-
HEYHOM HTOT'e€ CBOAUTCA K 06paboTKe ABOMYHBIX IHCEd — M-
ceJl, 3alIMChIBaeMbIX ¢ NOMOIbIO ABYX nudp — 0 ; 1. ITosTomy
COBpEMEHHbI€ KOMIBIOTEPHHIE€ TEXHOJOTHH HA3HIBAIOT MH(PPO-
BBIMH TE€XHOJOTHAMH.

B xoMObloTepe pa3sJNYaIOTCS ABA THIA YHCJOBBIX BeJIHUHH:
meJbie YMCJia M BellleCTBeHHBIe YHcJa. Pasiugalorcs cocobn
HX ONpeACTaBJIEHUS B IAMATH KOMIOBIOTEPA.

Hpeuc'ran.nelme IEeJIBIX 9YHCeJ

YacTp IaMATH, B KOTOPO# XpaHUTCA OAHO YMCJIO, OyaeM Ha-
3LIBaTh A4YeiKoil. MUHENMANBHBIA pasMep AYEHKH, B KOTOPOH
MOKeT XPaHUTKCH Yeioe yuciao, — 8 6uros, uiau 1 6aitr. Ioixy-
YHMM IPEeACTABJCHHE NECATHYHOIO YHucja 25 B TAKOHA AUeHKe.
JIns 3TOrO0 HY’>XKHO ITepeBeCTH YUCJIO B JBOMYHYIO CHCTEMY CUHC-
Jeansa. Kak aTo genaercs, BH yKe 3HaeTe. Pe3yJIbTaT mepeBoa:

2510 = 110012

Teneps oCTANIOCH « BIUCATE» €TI0 B BOCBMUPA3PAAHYIO TIEHKY
(3anmucaTh Tak Ha3EIBa€MOe BHyTPeHHee IIpeicTaBJIeHue YAcia).
Henaerca sTo Tak:

00011001.

Yucio 3anuchIBaeTCA «IPUIKATHIM» K MPAaBOMY Kpalo gdei-
KH (B Miuagmux paspagax). OcraBmuecs cieBa paspajbi (crap-
Mue) 3aMOJHAIOTCA HYJIAMH.

Camplii cTrapmmuii pa3pAa — NepBhIH clleBa — XPaHHUT 3HAK
uyucaa. Ecau unciio mosokuTeabHOE, TO B 3TOM pa3psje HOJIb,
€CJIH OTpHullaTeJlbHOe — eAuHunAa, Camomy GOAbULOMY NOLONCU-
MenbHOMY YesoMY YUCAY COOTBETCTBYET CIeLYIOMMA KOA:

01111111.

Yemy oH paBeH B gecATHYHOI cucreme? MosxkHO pacnucaTh
3TO YHCJIO B PA3BEPHYTOM (hopMe U BHIYMCIUTE BhIpaxxenne. Ho
MOJKHO pelIuTh 3aja4y GbicTpee. Ecau k Miajgmemy paspazny
3Toro wuucja npuGaBUTH E€ZWHHULY, TO HOJYIATCSA  THCIO
10000000. B fecATHYHOM CHCTEeMEe OHO PABHO 27 =128. Brauur:

01111111,=128 -1 =127.
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W
A\
% MaxkxcumabHOe LeJjioe IOJIOKKUTENIbHOe YUCIIO,

nomMeLyawoilneecsa B 8-pa3pAgHyIO AUEHKY,
paBHO 127,

Terepb paCCMOTPHUM IIPEACTABJICHUE LeblX OMPULATNEAbHbLY
yucen. Kak, HaupuMep, B 8-paspsaaHoil audeiike maMaTu 6ygeT
npeacTasjJeHo yucyo —25? Kasamock 6bl, OUeBUAHBIM OTBETOM
ABJIAETCA CJEAYIOIINl: HyKHO B IIPeICTABJICHUH Yucia 25 3ame-
HHUTH cTapmuii pa3paz c 0 Ha 1. Ho B KOMIIBIOTepe BCe HECKOJBKO
CJIOXKHee.

w.

,HJIH npeacTaBJIeHHUA OTPHLATEJIBHBIX LeJIBIX
YUCeJ ICOO0JIB3YyeTCA JIOIIOJIHHTeJIBlIHﬁ KOX.

IIoNyYUTH JONMOJHHTEABHBIN KO HEKOTOPOTO OTPHULATEJhb-
HOTro YucJja —X MOMKHO II0 CJIeAYIOIIeMY aJrOpUTMY

1) sanucaTh BHyTpeHHee IpeCTaBlIeHHe COOTBEeTCTBYIOOIEero
€My IIOJIOKUTEJBbHOTro Yuciia +X — 3TO MBI yiKe yMeeM;

2) 3anucaTh 06paTHEIH KO IIOJIYIY€eHHOI0 YUCJja 3aMeHO BO
Bcex paspagax Oua 1 u 1 Ha 0;

3) K nosiyyeHHOMY YHCIy npubaBuTh 1.

Omnpeaesum 110 3TUM NpaBUJIaM BHYTPeHHee IIpe/icTaBIeHue
qucia —-25,, B BOCbMUPa3psaAHOI ssueiike:

1) 00011001
2) 11100110
3) +1
11100111 — 3TO u ecTh HIpeicTaBJIeHNE YUCJIa —25.

B pesyibTaTe BBIMOJHEHHS TAKOTO AJTOPUTMA eIHHHUIlA B
cTapIneM paspAje MoJy4aeTcsa aBToMaTudecKn. OHA U ABJIAETCA
IPHU3HAKOM OTPHUIIATEJLHOrO 3HAYEHHU .

IIpoBepuM mosiyuyeHHBIH pedyabTaT. OueBUHO, YTO IIPH CJIO-
JKeHUH guceya +25 u —25 [oKeH NOJYYUTHCA HOJb.

+ 00011001
11100111
100000000

Enuanna B cTapunieM paspsje, MoIydaeMasi IIPH CJIOXKEeHUH, Bhl-
XOJHUT 3a IPaHHUIY AYeiKH 1 ucdesaeT. B aueiirce ocmaemcs HOAb)




§ 17. Yvcna B namMATH KoMNbIOTEPa 103

W3 aTOro npuMepa Ternepb MOXKHO HOHATD, IIOYEMY IIPEICTABJIE-
HHe OTPHUIIATEILHOr0 YMCJIa HAa3bIBAETCA JOIOJHUTEILHBIM KOLOM.

o IIpeacTaBieHue BOCEMUPA3PALHOIO
ﬁ OTPHLIATEJBHOrO umcja —X

IOIIOJHSAET NPeACTaBJIeHUEe COOTBETCTBYIONIIEr0
HOJIOKUTEILHOro unciaa +X 10 3HadeHus 2°,

Pasmep sqeiikn M fHANA30H 3HAYEHUH YHCEN

Haubonpinee mo MOAYJIIO OTPHUIIATEIbHOE 3HAUEHUE B BOCH-
MUpa3pAAHOIi Aueiike paBHO —2' = —128. Ero BEyTpeHHee npes-
crapixenune: 10000000. Takum o6pa3oM, AUAa30H IIPEACTABJIE-
HUS IeJbIX YKUCeJl B BOCbMHUPAa3PALHON sueiKe ClIeyIOmuii:

-128<X <127, wmm -27<X<2"-1.

BocsMmupaspAagHOe npeAcTaBiIeHHE 1eJIBIX YKcesl obecnevu-
BAeT CHUIIKOM Y3KHH amanasoH 3HaueHuii. Ecam Tpebyercsa
OonpIIMii AMAIIa30H, HYKHO MCIIOJb30BATH AYEHKH 6OJbIIEro
pasmepa. [l1a 16-paspagHoit sueiiky Auana3oH 3HaUeHWI Oy eT
CHIeNYIONINM:

2¥<x<2¥% 1, uan -32 768 <X <32 767.

Tenepr cTAHOBUTCS OYEBHAHOM oGoOmieHHas dbopmyia niasa
AHAIAa30Ha IeJhIX YHCeJ B 3aBHCHMMOCTH OT pas3psagHocTH N
AYEHKH:

N AREY € A

JInanasoH Aasa 32-paspsagHOi AueliKK ToTy4aeTcsa AOCTATOY-
HO OOJIBIIHM:

2 x <23 1, nam
~2 147 483 648 <X <2 147 483 647.

Oco6erHoCTH PaGoTH KOMNBIOTEPA C HEJhIMM YHCIAMH

BuIOJIHAA HA KOMIBIOTEPE BHIYUCJIECHHUS C L€JBIMH YHUCIIA-
MH, HYKHO IIOMHHUTBL 00 OrpAaHMYEHHOCTH JUANa3oHa JOMYCTH-
MBIX 3HaYeHM#. BrIX0Z pe3yIbTaTOB BHIUYMCJIEHNI 38 rPAHHUILI
JOIYyCTMMOI'0 AHATIa30HA HA3BIBaeTCHA Nepernoanednem. Ilepe-
[IOJIHEHHE IIPH BHIUUCJIEHHUAX C EJBIMH YHCJIAMH He BHISHIBAET
npepeIBaHus paboThl mpoueccopa. MamuHEa NpPOAOJJIKAET CUHU-
TaTh, HO Pe3YJIbTATEI MOT'YT OKA3aThCs HEIIPABUJIbHBIMH.
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IIpenc'ranJlelme BeINEeCTBEHHBIX YHCeJl

Ilennle m ApOGHEIE YKCJIa B COBOKYIHOCTH Ha3bIBAIOTCH Be-
OIeCTBEeHHBIMH 4YMCJIaMU. B MaTeMaTuke TakKe MCIOJb3yeTCH
TEPMUH ¢AcHCTBUTEIbHEIE YNCJIas. Pemenne GoabmuHECTBA Ma-
TEeMaTHYECKHAX 3a/a9 CBOAUTCHA K BHIYMCJIEHUSIM C BEIIECTBEH-
HbBIMHA YACJIAMHA.

Bcsaxoe BenjecTBeHHOE THUCJIO X MOYCHO 3alIMCATh B BUJIE IIPO-
H3BeIcHUA MAHTHCCHI M ¥ OCHOBAHHUSA CUCTEMEI CUMCJIIEHHUS D B
HEKOTOPO# IieJIoH CTEeIeHH 11, KOTOPYIO Ha3LIBAIOT HOPATKOM:

X=m-p".

Hanpumep, unciao 25,324 MOKHO 3anmHcaTh B TAKOM BHJAE:
0,25324 - 10" . 3gecsr m = 0,25324 — manTHCCA, N = 2 — nOpA-
JoK. ITopsiioK yxas3bplBaeT, HA KAK0oe KOJHUYECTBO NMO3UIUHA U B
KaKOM HaIpaBJIEHHH JOJIKHA CMECTUTLCS JeCATHIHAS 3aNaTasa
B MaHTHCCE.

Yame Bcero AJA XpaHeHHSs BEIIECTBEHHLIX UHCEJ B IaMATH
KOMIOLIOTEPA HCIOJb3yeTcA 0o 32-paspaxanasn, aubo 64-pas-
paxHana sdeiika. IlepBuiif BaprmaHT HA3bIBA€TCS NPEACTABICHHU-
€M ¢ 00BIYHOMH TOYHOCTHIO, BTOPO — IpeCTaBJIeHUEM C YABOEH-
HOM TOYHOCTHIO. B AAueiike XpaHATCS ABA YMCJIa B ABOUYHOI CHC-
TeMe CUMCJIeHHMs: MaHTHCCA M HNOPAAOK. 3JeCh MEI He Oyxem
moApOo6HO pacCMAaTPHUBATEL IPABUJIA IPEACTABJICHUS BEIECTBEH-
HBIX Yuces. OTMeTHM JIMIIIL OCHOBHBIE CJEACTBHUSA, BBHITEKAIO-
Oje M3 3THUX NPaBHJ, KOTOpPhle Ba)KHO 3HATH IOJIb30BATEJIIO
KOMIILIOTEPA, 3aHMMAIOIIEeMYCs MATEeMATHYECKHMMHM BhLIUMCJIE-
HUSMH.

OcobenBocTn paGoTH KOMIBIOTEPa ¢ BEeIEeCTBeHHLIMH
YHCAAMH

1. luanasoH BemecTBeHHBIX yuceJ orpaHnueH. Ho oH 3Ha-
YUTEJHHO IINpE, YEM AJIA PACCMOTPEHHOTO PaHee crocoba
IpeACTaBJIEeHUS LeJbIX auces. Hanpumep, npu UCHOJIb30-
BaHUU 32-pa3pAXHOA SUEHKH 3TOT AUATA30H CIeAYIOITHIA:

-3,4-108¥<X<38,4-10%,

2. Buixoj 3a A¥ana3oH (IIepPeNoJHEeHNE) — aBAPHIAHAA CUTYAa-
OAs JJIs IPOIeccopa, KOTOPHI IpephIBAEeT CBOIO paboTy.

3. Pe3ysbTaThl MANIMHHELIX BBIYMCJIEHUH C BEIeCTBEeHHLIMH
9MCJIAMH COAEPYKaT HorpermHocTb. IIpu mcooasr3oBaHMH
YABOEHHOM TOYHOCTH 3TQ IOTPEITHOCTH YMEHbIAETCS.
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@ KopoTko o rnaBHOM

B nmamMaTH KoMOBIOTEpA IeJIble YK CJIa IIPeACTABIISIOTCS B IBO-
MYHOH CHCTeMe CUMCJIeHUS M MOIYT 3aHUMATH SIYEHKY pasme-
pom 8, 16, 32 u . a. 6uTOB.

JlnanasoH 3HaYeHUI IIeJIBIX YUCeJ orpaHuYeH. Yem Gosbie
pasMep siUeHKH, TeM LINpe JUANA30H.

IIpu BEIXOAE Pe3yJbTATOB BHIYUCJIEHUH C I[eJIbIMHA YHUCIAMHU
3a JONyCTHUMBIH Auanas3oH pabora npoijeccopa He IpephIBaeTc.
IIpu aTOM peayibTaThl MOT'YT OKA3aThCA HeBepHEIMHU.

BemecTBeHHEIE UHCJa IPEACTABIAAIOTCA B BUJe COBOKYIIHO-
CTM MAHTHCCHI M IOPAJAKA B JBOMYHOM CHUCTEMe CUHCJICeHMS,
OOGnIuHBIH pagmep sueiku — 32 uiau 64 Gura.

PesyabTaThl BRIYMCIEHHUI ¢ BelIleCTBEHHBIMH UHCJIAMH IIPH-
osusxenHble. IlepenosiHeHMe IPMBOAUT K MpepPbIBAHUIO PA0OTHI
mpomeccopa.

? Bonpocst u 3ad0aHus

1. Kak B 1aMsITH KOMIIBIOTEPA OPEACTABIAIOTCS IeJkbie HOJ0XKHATENhb-
HEIE€ ¥ OTPHUIIATEIbHEIE YnciIa?

2. YraxxuTe, KaKoB ObLI ORI AMANIa30H 3HAYEHMH IIEJIBLIX YHCENI, eCJIH
OBl JUIS1 NX XpaHEHNA UCII0JIH30BAJIACH YEThIpEXPa3pAAHAA TIeHKa.

3. 3anumnTe BHYTPEHHee MPEACTABIEHHE CHEAYIOIMUX AECATAYHBIX
YHceN, HCI0JIb3y s BOCBMUDA3PAAHYIO AYEHKy:

a)32; 6)-32; B)102; r)-102; x)126; e)-126.

4. OnpepennTe, KAKUM ACATHYHLIM YHCJIAM COOTBETCTBYIOT CJAEAYIO-
Imye ABOMYHLIE KOALI BOCBbMHPA3PAAHOTO NPEACTABIEHUA IIEJIbIX
YyuceJ.

a) 00010101; 6)11111110; =®)00111111; 1r)10101010.

Y10 Takoe
§ 18 | anekTpoHHas
Tabnuua

OcHo8Hble meMmbL napazpaga:
B CTpYKmMypa 31eKmpOoHHOL mabauybL,
® JaHHble 8 INeKMPOHHOL mabauue;
B pexcumb. omobpaxceHus 0GHHbLX.
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Teneps cHOBa peub moiigeT o Tabaunax. ITo ocodbrie Tabau-
LB,

IIpeacTaBsTe cebe, UTO BHl ABJAETECH BJIANEJbIEM HEOOJIb-
LIOT'0 TOPT'OBOTO NABMJILOHA, B KOTOPOM PEaIn3yeTcA MOJIOUHAR
npoayxkuusi. BaM npuxXoguTCSA BECTH cCaMble pa3JIHYHbIe (POPMBI
y4ueTa ToBapa. IlycTs, Hanpumep, OJUH U3 YUETHBIX JOKYMEHTOB
JOJI’KEH BHITJIAZETH TAK, KAK MOKAa3aHo B Tadiu. 4.1.

Tab6auua 4.1. Ta6auna yueTa mpoga’ku MOJOYHBIX MPOXYKTOB

IIpoaykr |Ilema |Ilocraeneno |IIpoaamo Ocranocs Bripyuka
Moanoxo |20 100 100 0 2000
Cmemana 10,2 |85 70 15 714
Teopoz 18,5 |125 110 15 2035
Hozypm |5,4 |[250 225 25 1215
Cauexu |15,2 |50 45 5 684

OO6paTHTe BHUMAaHME HA CIEAYIOMYI0O 0COOEHHOCTH 3TOM Tab-
JIAIBI; 8 Hell ecmb NoAs, 3HAYEHUS KOMOPbLX BblHUCAAIOMCA
yepe3 3HaAYeHUA Opyzux noaeil. TaKUM MoJeM ABJIAETCA MOJeE
«BrIpyuKka», 3HaUeHHE 3TOro MOJIA PABHO MPOU3BEAECHUIO KO-
JHUYeCTBa IPOLAHHOTO TOBapa Ha IeHy, a Takxe mojie «OcTa-
JIOCh» , 3HAYEHHE KOTOPOT'O BEIYHCIAAETCA KAK PA3HOCTb MEXAY
KOJINYECTBOM IOCTABJIEHHOTO TOBapa M KOJIMYECTBOM IpPOJaH-
HOTO.

ITonsa: «IIpogykTr», «Ilena», «IlocraBneno», «IIpogano» as-
JAIOTCA HEe3aBUCHMMBIMHU. OTH IOJA COAEPKAT HCXOXHEIE AAaH-
HBIe JJIs1 pac4eToB.

Curyanuda B MarasvHe NOCTOAHHO MEHAETCA: MPOAYKTEI IIPO-
JaloTCs, pacTeT BRIPYYKA, MOJBO3ATCA HOBLIE IAPTHH TOBapa.
Eca¥ BEI XOTHTE MOCTOSAHHO MOAJEP’KUBATH B BallleM YYETHOM
JIOKYMEHTE JOCTOBEPHYIO MHPOPMAIIHIO, TO MPUAETCA HECKOJIb-
KO pas3 B IecHb BHOCHTh B Hero namMeHeHus. IIpn aTom BEI OyeTe
H3MEHATH He TOJLKO HCXOAHEIe faHHEIe (oA «IlocTaBieHO» n
«IIponano»), HO ¥ IePECYUTHIBATL BPYUYHYIO 3HAUCHHUSA 3aBUCH-
MBIX noJiedt «Ocranock» U «BrIpyukas.
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B0o3MOYXHO, 4YTO y KOro-TO H3 BaC HOABUJACH TaKas
MBICJIb: BOT €CJIM GBI 3HAUYEHUSA 3THX HOJIeH MepecyYuTHIBAIUCH
B TabJHIle aBTOMATHYECKH C ©3BMEHEeHHEM HCXOAHbIX JaHHbIX]

Mo:xkeT 6BITH, HMEHHO TAK pPacCy KJaJI aBTOPEI OAHOM U3 ca-
MBIX 3aMeYaTeJbHBIX HAei B 00/1acTH HEQPOPMAIIMOHHEIX TEXHO-
JIOTHI: uZie 3JeKTPOoHHoH Tabauusl (IT).

paboTHI ¢ 3JIeKTPOHHEIMH TabGaunamu,
Ha3BLIBAIOTCA TAGJIMYHBIMH IIPOUECCOPAMH.

ﬁ IIpuknagHEbIe IPpOrpaMMEI, IPpeJHA3HAYECHHEIE [JIA
@

CyiecTByeT AOCTATOYHO MHOT'O PA3HOOODA3HEIX BADMAHTOB
TaGJINYHEIX IpoleccopoB. OQHAKO C TOUKH 3PEHUS II0JIb30BaTe-
JIsi OHHM OUYEHbB IIOXO0XKH ApYT Ha Apyra. IIoHAB IpUHEIKI YCTPOi1-
CTBA 5JIEKTPOHHOMH TAGJMIIEI, JIETKO OCBOMTHL pPaGoTy ¢ JIIOOEIM
KOHKPEeTHBIM TA0JUYHEIM IIPOIIECCOPOM.

CTpyKTypa 3JIeKTPOHHO#H TaGIHMIbI

Yo 3Ke npeacTasaaeT coboii JeKTporHaA Tabauna? BoT kak
BBITVIIAUT 34II0JIHEHHAS 3JIEKTPOHHASA TabJaHuDA ¢ YI4eTHBIM JO-
KyMeHTOM (TabJa. 4.2).

Ta6auna 4.2. JseKTpoHHAA TAGIHIIA B peKuMe 0ToOpakeHn s
dopmya

A B C D E F

1 |IIpoayxr |Ilena |IlocraBnerno {IIpomaro |Ocrayoch | Beipyaka

2 |Moxoxo |20 100 100 =C2-D2 |=B2*D2
3 |Cmemana|10,2 |85 70 =C3-D3 |=B3*D3
4 | Tsopoz 18,5 (125 110 =C4-D4 |=B4*D4
5 |Hozypm |5,4 250 225 =C5-D5 |=B5*D5
6 |Causxu |15,2 |50 45 =C6-D6 |=B6*D6
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OnexTpoHHAA TAOIUIA, MOAOOHO IIAXMATHOMN JOCKE, COCTOMT
N3 KJIETOK, KOTOphle IPUHATO HA3hIBATh AYelkamu. CTpPOKHN U
cTOoJXOIBI TaOJAUIEI MMEIOT 0003HaUYeHu . Yalie Bcero CTpOKH HY-
MepYIOTCS YHCJIAaMM, a CTOJIOIBI 0603HAYAIOTCA OyKBaMu (6YKBBI
JaTHHCKoro ajdasuTa). Kak M Ha 1maxMaTHON AocKe, KaxKaasa
KJIeTKa (A4eifKka) MMeeT cBoe HMA (aapec), COCTOAINEe N3 UMEHH
cTonbua 1 Homepa ctpoku. Hanmpumep: Al, C13, F24 u r. m.

Ho ecou Ha maxmaTHOMH focKe Bcero 8 x 8 = 64 KiIeTKH, TO B
3JIEKTPOHHOH TabJIHIle AUYeeK 3HaYUTeJbHO Ooanine. Hanpumep,
y TabnauuHoro mpomeccopa Microsoft Excel TaGaumma makxcu-
MaJLHOTO paszMmepa coaep:KuUT 256 cronbmos u 65 536 cTpok.
ITockonbsky BaaTHHCKOM ajipaBuTe Bcero 26 6YKB, TO, HAUMHASA
¢ 27-ro cTosbna, HCIOJb3YIOTCA ABYXOYKBEeHHEIe 0003HAUYEHUA
TaKkKe B a1(haBUTHOM IOPAAKeE:

AA, AB, AC, ..., AZ,BA, BB, BC, ..., BZ, CA ..

ITocnepnuii, 256-ii crondern uMmeeT nmsa IV (He myTaitTe ¢ puM-
CKHM YHCJIOM). SHAYHUT, CYIIEeCTBYIOT SYEHKH C TAKUMHU, HAIIPpU-
mep, umenamu: DL67, HZ10234 u T. m.

Pasymeercsa, cTosp 6oabmias TabauIa He MOKeT BCA IIOMecC-
THTHLCS Ha 9KpaHe. JKPAH MOHUTOPA — 3TO OKHO, 4epe3 KOTopoe
I0JIB30BATENh BUAUT TOJBKO YacTh Ta6auIbl. Ho 3TO OKHO MOXK-
HO IIepeMeCTHTh B JIlo0oe ee MeCToO.

JlaHHBIEe B 3JIeKTPOHHOM TabnuIie

Bce garHBIE Tabnunel pasmernaioTcsa B adeiikax. Comeprxu-
MBIM AYEHKH MOXKeT OLITh TeKCT, YHCIOBOE 3HATeHHe UIU (hop-
myaa. Tabnuaublii Iponeccop JOJIKEH «3HATh», JaHHOEe KAKOTO
THIIa XPAHHUTCA B KOHKPETHOH A4YeiiKe TaOJHIbI, JJIS TOT'O YTOOBI
IIpaBUJILHO MHTEPIIPETUPOBATE ee cofep)Kumoe. TeKkeT u uueia
paccMaTpMBAIOTCA KAK KOHCTAHTH . I3MEeHUTE X MOXKHO TOJIBKO
IIyTeM peaKTHPOBAHMA COOTBETCTBYIOIIUX A4YeeK. SHAUSHUA JKe
¢opMyJsT aBTOMATHYECKH IEPECUYUTHIBAIOTCHA, KAK TOJBKO XOTHA
OBl OMH UX OTIepAHA U3MEHUTCA.

PexumMsl oToOpaxeHHs JaHHBIX

Tabinuna 4.2 HaXOAUTCA B pexuMe oTobpasxenusa ¢gpopmy.,
KOTODBIH ITO3BOJIAET IPOCJIEAUTE AJITOPATM TAOJNIHBIX BEIYHC-
JeHuii. Pe3ysTaThl BLIYUCIIEHH 110 (pOpMYyJIaM BUAHEI Ha 9K pa-
He B peyKnMe oToOpaxkeHna 3uadyeHnii. Tabaumna 4.3 — 3To Ta xKe
camMas 3JIeKTPOHHAas TabiuIla, HO IIepeBeIecHHAA B PeXKUM 0TO-
6pasxeHHA 3HATCHHH.
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Ta6auna 4.3. daeKTpoHHEAA Ta6aANLAa B peKuMe OTOOpakKe us

3HAYeHUH

A B C D E F
1 {IIpoayxr | Llena ITocrasneno | IIpogano | Ocranocs | Beipyuka
2 |Moaoko |20 100 100 0 2000
3 |Cmemana| 10,2 85 70 15 714
4 | Teopoz 18,5 125 110 15 2035
5 |Hozypm |5,4 250 225 25 1215
6 |Causxu |15,2 50 45 5 684

@ KopoTko o rnaBHOM

ONeKTPOHHbIE TAGJHNIIBI IpeAHA3SHAYEHBI AJIA OPraHM3aIlMu
TaGIMYHBIX PACUYETOB Ha KoMmnbioTepe. IIpuKiagHsie mporpam-
MBI, pa60'ralom;ne C 9JIEKTPOHHBIMH TaGJIPIIIaMH, Ha3bIBAIOTCA
TaGJIMIHBIMHA IPOIECCOPAMH.

HaumMmenbinasa CTpYKTypHas eAWHHIA 3JIEKTPOHHOMH Tabiu-
bl — Adeiika. IMaA sued KK CKIagbIBaeTCA N3 6YKBEeHHOT'O HMe-
HH cTOJ6Ila 1 HOMEepa CTPOKH.

B siueiike MoXKeT moMeInaThCA TEKCT (CHMBOJILHAS ITOCHAEAO0-
BaTeJBHOCTH), YUCJIO, hopMyia.

Hueitkn, B KOTOpBIE IOJIH30BATENb 3aHOCHT YHCJIA, COAEPIKAT
HCXOJHBbIE JaHHbIE JJA BhIYucIeHnil. B aueiikax ¢ popmynramu
II0JIYy4aloTCA pe3yJbTaThl BHIYUCJIEHHIA.

N3meneHne HCXOAHBIX JaHHLIX MTHOBEHHO IIPUBOANT K II€pe-
cueTy GOpMYyJI, B KOTOpPBIE 3TH AaHHLIE BXOIAT.

OJleKTPOHHEBIE TAOJUIIHI (TaK JKe KaK 1 6a3bl JaHHBIX) MOXKHO
paccMaTpHBaTh KaK MHPOpMaIMOHHBIE MOZEIH peaJIbHBIX 00'b-
€KTOB.

? Bonpocsi u 3adaHus

1. B ueM COCTOHT CYILIECTBEHHOE OTJIMYHE dJIEKTPOHHON TaGJIHANEl OT
TAOJIHMIBI PeJAIMOHHOM 6a3hl JAHHBIX ?

2. YTo Takoe TabaHYHLIi nIponeccop?

3. Kak umenyiorcs aueiiku tabnunmn? Kakas uHbGopManmua MoOXKeT
XpaHUTHLCA B AUYeiikax?

4. B yeM pasHHMIIA MeXXAY PEKMMOM OTOOpaKeHUA POPMYJ M PEXKH-
MOM oTOoOparkeHus 3HaAUCHUH?

5. YTo MpOMCXOAUT B 3JIEKTPOHHOHN TaGJHUOe B pe3yJjbTaTe 3aMeHBI
yucia B sueiike Ha HOBOE 3HAUEeHHUe?
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NpaBuna
19 | 3anonHeHus
Tabnuubl

OcHoeHble membL napazpagha:
® mexcmut 8 ILEKMPOHHOIL mabauye;
® NPaéu.a 3anucu Huceu;
= npasua sanucu Gopmyn;
s nodzomoserxa mabauybst Kk pacieman.

TeKCThI B 3JICKTPOHHOM Tabjamuue

Ilpu BBOJe B AUeHKYy TAGJAMNEI IIOCJIE€IOBATEIHHOCTH CHMBO-
JIOB, KOTOpAs He MOXET OBITH BOCIIPHHATA KaK YMCJIO WIN Pop-
MyJa, TaGJIHUUHBIH IPOIECCOp BOCIIPHHIMAET ee KaK TeKCT, T. €.
KaK CHMBOJIbHYIO HHpopMaIuio. Kpome Toro, jso6as nmocjegoBa-
TeJLHOCTh, BBOJ, KOTOPOil HauMHaeTcd ¢ anocrpoda ('), Bocmpu-
HUMaeTCs KaK TeKcT (anmocTpod He BBoauTcs). B Tab6iu. 4.2 1 4.3
AYeHKY B IIePBOM CTPOKE U B CTOJIOHE A 3aIOJHEHbI TeKCTAMH.

IlpaBuna 3anucu gmuce

B sammcax MCXOAHBIX JaHHEBIX, & TAK)Ke B MATEMATHUECKUX
dopmMysax HpUCYTCTBYIOT YKUCJIA — YHUCJIOBBIEe KOHCTAHTHI, KO-
TODHIE Pa3AeIsAIOTCA Ha HeJible ! BemeCcTBeHHbIe (e CTBUTEb-
Hble). 3aIuCh LeJIBIX YUCIOBEIX KOHCTAHT He BBI3BIBAET 3aTPY -
HeHnii. Hanmpumep:

25; -3456; +2134567.

BemecrBeHHbIe KOHCTAHTEHI MOYKHO 3aIIMCHIBATE ABYMS CIIOCO-
6amu: B GopMe ¢ PpHECHpOoBaHHON 3anaToM (06bruHasA dopMa) U B
¢opMe ¢ IIaBAIOINEH 33ANATOH.

3anuch YUCIOBOI KOHCTAHTHI B hopMe ¢ GHUKCHMPOBAHHOIM 3a-
IATON IpeAIoaraeT, YTO YHCJO COAEPIKHUT LeJYI0 U APOGHYIO
YaCTH, pasZesieHHbIe JecATUYHOH 3anamoii. Hanpumep, unciio-
Bas KoHcTaHTa 3,1415 3anuceiBaerca Kak 3,1415.

YucioBaA KOHCTAHTA B hopMe ¢ IIaBaloIiei
3anATOM TPAKTyeTCA KAK MAHTHUCCA, YMHOKEHHAA

Ha 10 B cTenenn, paBHOM IOPAAKY.
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Hanpumep, B 3anucu uucyua B Buge 0,5 - 10° comuOxMTETD 0,5
SABJISIETCS MAHTHUCCOH, 8 TIOKA3aTeJIb CTENEeHN 9 ABIAETCA NOPAL-
KOM.

IIpu sanucH B 3JIeKTPOHHYIO Ta6IHUITy YMCJIOBOH KOHCTAHTEI B
t¢opMme ¢ naBalomeil 3aNATOM cHaAYAJIa MUIIETCA MAHTHCCA, 34-
TeM — JlaTuHCKas 6ykBa E (mponucHas UM CTPOYHANA), NIOCIIE
Hee — nopaaok. MaHTHcca MOYKeT OBITH 11eJI0i KOHCTAHTOH HJIHA
KOHCTAHTOM ¢ GPUKCHPOBAHHOM 3aIATOMN, & MOPALOK — TOJBKO
nesoit koactaHToMi. IlopAoK yKa3kpIBaeT, HA KAK0OE KOJMUYECTBO
IMO3MIMi ¥ B KAKOM HAIIPABJIEHUH AOJI’)KHA CMECTHUThCA 3aNATaA
B MAaHTHCCE.

Hanpumep, MaTeMaTHUYeCKaA 3aIlIUCh 0 5-10°s 3JIEKTPOHHOI
Tabiauiie BeiraaauT Tak: 0,5e9;al - 10 % sanumiercs kak le—2.

O6rIyHO (hopMa ¢ MIaBalOImIell 3amATOM MCHOJb3YETCA AJA
NpeJCTaBJIEHUA OUYEeHDb OOJILOINX MJIM OUeHb MaJICHbKHX YHCeJl.
Hanpuwmep: 2e+25; 1e—30.

IIpaBuia 3anucu popmya

3anuce GoOpMyJIEI B AYEeiKe HAUNHAETCHA CO 3HAKA «PABHO»
(=). ®opMyJIBI 3aTUCHIBAIOTCS 10 CTPOTO ONPEIEIEHHRIM IIPDABH-
JaM. OTH IPABAJIa HETPYAHO OCBOUTL. POPMYJIEI COAEPIKAT UHAC-
Jla, IMEeHa fJYeeK, 3HAKM omepanuii, Kpyrjele CKOGKKM, MMeHa
¢dyuKuii. BoT KaK BRITJIAAAT SHAKH OIlepalHii:

+ (cnoxkeHne);

— (BeIUNTAHME);

* (yMHOXKeHHe);

/ (aenenue);

"~ (Bo3BeieHME B CTEIIEHb).

Bes ¢gopMysia nIHIIETCS B CTPOKY, CAMBOJILI BEICTPAUBAIOTCHA
nocJaef0BaTeJILHO APYT 3a APYTrOM.
@Dopmyrsl B TabJ1. 4.2 HMEIOT CIIeAYIONIUI CMBICI:

C2-D2 — n3 yuncia B sueiike C2 BeIUecTh YKCJIO B AUYeiiKke D2,
pe3yabTaT 6yaeT moMemieH B Aueiiky E2, B KoTopoil 3anucaHa
aTa hopmya;

B2%*D2 — uucyo B AueiiKe B2 yMHOMKXHATH HA UHCJIO B AUeiiKe
D2, pesyasTaT 6yzeT nomemnieH B sueiry F2.

BorT eme npuMepn 3anucH GopMyJT:
=2.5%*A1 + B2%C3

=(B3 - C1)/(B3 + C1)
=F7/2+G7/3

=(A5-1)"2
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HeTpyAHO NMOHATL CMBICJ 3THX MaTeMATHYECKHMX BhIpajke-
Huii. Kak Bcerza, B IepByIo ouepeb BLIIIOJIHAIOTCS OllEpalluy B
cko6kax. IIpu oTcyTeTBMM CKOGOK MOCJIeAOBATEILHOCTD Omepa-
Ui onmpefenAeTCa UX CTAPIINHCTBOM. ITo mopaaKy yOnIBaHMA
CTAPIIMHCTBA ONePAIlMY PACIOJATAIOTCA TAK:

~ (Bo3BeieHME B CTEIIEHb);
*, / (yMHOXKeHUe, JeleHne);
+, — (cIokeHne, BHIYATAHNE).

Heckonpko NOAPAA 3aIMCAHHBIX OIlepalyii OZUHAKOBOTIO
CTapIIMHCTBA BBINOJHAITCA B MOPAAKE UX 3alIUCH B opMyJie
(cneBa HanpaBo). Hanpumep, ¢opmyaa M13/365+«*N4 6ynger co-
OTBETCTBOBATh MATEMATHYECKOM 3aIllMCH:

MI3 o
365

B dopmynax gomnyckaeTcd ynoTpediieHue HeKOTOPhIX MaTeMa-
Tuyeckux pyaknuii. Hanpumep, MaTeMaTHuecKoe BhIparKeHue

vB5+B6

3annmeTcsa B TAaKOM BHOe:
KOPEHD(B5+B6).

3nece KOPEHD — vMsa GyHKIUM «KBaJApaTHBIA KODEHb».
ApryMeHTHI Bcerja OUINYTCS IIOCJIe MMEHH QYHKIHNHN B KPyr-
JBIX CKOOKAaX.

IToaroToBka TabaAMUbI K pacyeTaM

CoBceM He 003aTeILHO IIPH 3AlIOJHEHNH 3JIEKTPOHHOM Tab-
JIMIBI CPA3y 3aHOCHUTH B Hee HCXOAHbIe JaHHbIe. Tabauyy moxic-
HO npedeapumenbHo nodzomoeumbv K BblYUCAEHUAM 8 8ude
61aHKA, He 3ANONHEeHH020 YucaAaMu. [ 3TOro Hy»KHO 3aIoJI-
HHTb Bce AYeH KU C TeKCTOBOM MHDOPMAaIMeil U 3aIINCAThL B BhI-
YyHMCIIsieMble SUYEHMKH COOTBETCTBYMIOIMe dopmysnl. B pexxume
oToOpakeHHUs 3HaAUeHHUH TaKasa TabJuIa BHITJISAUT IIOYTH IIyC-
TOI: B BHIYUCJIAEMBIX SUyeiKkax OyAyT BHICBEUMBATLCA HYJIEBbIe
sHayeHuA. Kak ToJIbKO IOJIb30BaTeNIb HAYHET 3aHOCUTH B Hee
YHCJIOBLIE JaHHbIEe, B 3aBUCHMEIX AUYeHKaX cpasy ke OyAyT 1o-
ABJIATHCA BHIYMCJIeHHBIE 110 HopMYyJaM pe3yabTaThl. B Ta6i. 4.4
OpuBeJeH NpHUMep 3arOTOBKH PACCMOTPEHHOr'0 YYeTHOrO JOKY-
MeHTa B pexXHMe OTOOpaKeHu s PopMy.I.
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Ta6anua 4.4. Ta6anua, MOATOTOBJIEHHASN K PacYeTam

A B Cc D E F
Hpoaykr |Ilena |Ilocrasieno |IIpogano |Ocramocs | Beipyuxa
Mouxoko =C2-D2 |=B2*D2

Cmemana

Teopoz

Hozypm

(=T L0 I L I

Causku

@ KopoTko o rnaBHOM

IIpu BBOAEe B Tabuuny Jobasa IMOCJIEZOBATEJIbHOCTE CHMBO-
JIOB, KOTOpaA He MOXKeT ObITh YHCJIOM HJIX GOpPMYJIOH, a TaKKe
BBOZMMAA I0cJIe arnocTpoda BOCIPUHUMAETCA KAK TEeKCT.

Yucaa B 3JeKTPOHHON TAGaMIE NMpPeACTaBIAIOTCA B dopme
¢ bukcupoBaHHOI 3anIATON K B (hpopMe ¢ IJIaBAIOIIEH 3aNIATOM.

@opMyJabl MOT'YT BKJIOYATL B cebs 4uciaa, MMEHA sA4eeK,
¢byHKIMK, 3HAKY OllepallHi, KPYTIJIble CKOOKH.

IIpeaBapuTeabHOE 3aHECEHUE B TAOIUIY NI CAMBOJIbHBIX
JaHHBIX ¥ GOPMYJI PABHOCHJIbLHO IPOTPAMMHMPOBAHUIO TAOIHIIHI
JJIA IOCJIEAYIOIIUX PACYeTOB.

? Bonpocsi u 3a0aHust

1. Kax BBeCTH TEKCT B AYEHKY 3JI€KTPOHHOMI Tabammbi?

2. B xakux AByx ¢opMaTax IpeACTABISAIOTCA Yuciaa? B uem pasannma
MeXAy HUMM?

3. ChopmyaupyiiTe nupaBuia sanucu dopmyJi. Yto mpousoiiser, ecan
NP BBOAE (POPMYJIN BhI HAPYIINTE 3TH OIPaBAJIa?

4. Kax MOXXHO 3apaHee MOATOTOBUTH TAOIAOY A BEIYUCIEHAR?

5. 3anumuTe B TPAAUIMOHHON MaTeMaTH4ecKoil ¢popMe cienyomue
bopMYJIH U3 3JIEKTPOHHOM TaONMUIE], IPEeABAPHATEILHO OTBETHB HA
BOIIPOC, B KAKOH MOCJIeA0BATEIbHOCTH OYyAYT BHIIOJIHATLCS MaTe-
MAaTHYeCKHe OIePAIUH.

—C2+A5/3Q; —=(C2+A5)/3; ~C2/(A5+3);
=A1*A2/D12*D3Q; =A1*A2/D12/D3; =A1*A2/(D12*D3);
=B2°2-D3"5Q; —F4+(A4%5)3; =F4"3*Ad.

8—1303
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6. TlocTpoiiTe 2s1eKTPOHAYIO Tabauiy «OmnnaTa 3J1eKTPOSHEPTHUH » AJIA
pacueTa exKeMecAYHOH JIATHI 38 PACXOJK 3JIeKTPDO3HEPIrH B TeUeHHe
roga. AcxoaHoit mHpopMaIueil ABIAIOTCA NOKA3aHUA CUETYMKA B
HayaJjie Ka)XJoro Mecsiia ¥ CTOMMOCTb OZHOIO KMJIOBAaTT-4aca.

Pa6oTta c ananasoHamm.
§ 20 | OTHocuTenbHas
agpecauvms

Ocnoenbie memot napazpaga:

m umo makxoe duanai3on (640K );
dynryuu obpabomiu duana3ona,
npuHyUn omHrocumenbHol adpecayuu;
copmuposérxa mabauybl.

Yro Taxoe nuana3on (6J10kK)

Ta6auunBIe IPOIECCOPHI O3BOJAIOT BLIIOIHATL HEKOTOPBIE
BBIUYICJIEHHUA C IIeJIOM rpyNIoi A4eeK, Ha3bIBAeMOM AUAIIA30HOM.

JAuanason (610K, pparmMent) —

amobas IpAMOYroJIbHasA 4acThb TabJINIIbI.

O6n1uHo fuana3oH 0603HaYaEeTCS MMEHAMH BepXHel JeBoil u
HUXKHeH IpaBoil siueeKk, pasfieJIeHHLIMH ABoetouneMm. Hampu-
MeDp, B Tabi. 4.4 AMaNa30H, COCTOAMMNIL 13 BEIYHCIIAEMEIX AUe-
€K, ob6o3HauaeTcsd caeaylonium oopasom: E2:F6 (8 Taba. 4.4 on
BbifleJIeH TeMHBLIM QoHOM). MUHUMAJILHLIM AHANA30HOM SIBJISA-
€TCA oHAa AYeiiKa TabJaHIIkI.

®yarnun 06paGoTKH JHana3oHa

B xamgoM TabIMuHOM IIpoleccope HMeeTCs Ueabii HaGop
¢yRKuuMit, IpuMeHsAeMEIX K JUana30oHaM. OTO CYMMHpDOBaHHE
ynceq (CYMM), BxoasAmux B AUANa30H, BEITHCICHHE CPeTHEro
3Hayenna (CP3HAY), maxoxaenne maxcumaapaoro (MAKC) n
Muaumaasaoro (M H) sragennii 1 HekoTopkhle gpyrue. Takue
GYHKIUM HA3EIBAIOTCA CTATHCTHIECKHMH.

IIpeanonoxum, 4To B KOHIe pabouyero AHs HEOOXOAUMO IOA-
CYMTATH BEIPYUYKY, IOJYUYEHHYIO 3a A€Hb OT IPOAAYKH MOJIOUHBIX
npoaykToB. IJiA aToro B Tabanie 4.3 HY»KHO IIPOCYMMHPOBATh
Bce ypcia u3d auanaszoHa F2:F6. Ilycts GyHKIHA cyMMHpOBa-
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HudA 0603HauaeTca cioBoM CYMM. Toraa Hy:xkHas HaM GopMy.Jia
sanummerca Tak: =CYMM(F2:F6). Ona 0603HauaeT ciaeaywoee:

CYMM(F2:F6)=F2+F3+F4+F5+F6.

3anumeM GopMyJsly CYMMHUpOBaHuA B AYeiiky F7, a B Aueiiky
E7 — texcT«BCEI'O:». Pe3yabTaT — B Tabu. 4.5.

Ta6auna 4.5. Ta6anua ¢ BHIYHCIEHNEM CYMMAaPHOM BRIPYIKH

A B C D E F
1 |IIpopykr |Ilema |Ilocrasixeno |IIpoxamo | Ocramocsh | Bupyuka
2 |Moaoxo |20 100 100 0 2000
3 {Cmemana | 10,2 85 70 15 714
4 | Teopoz 18,5 125 110 15 2035
5 | Hozypm |5,4 250 225 25 1215
6 |Causxu |15,2 50 45 5 684
7 BCEI'O: |6648

TabJnYHbIe IPOLECCOPHI ITO3BOJAIOT MAHUIIYJINPOBATD C JUa-
Ia30HAMU 3JeKTPOHHOI Tabnunsl. K onepayuam marnunynupo-
8aHUA OomHOCAMCA: ydasenue, 6cmasdia, Konuposarue, nepe-
Hoc, copmuposka duana3onos mabauybl. ITH ONepamuy BHIION-
HAIOTCSA ¢ IIOMOMIBIO KOMAaHA Tabawanoro npoueccopa. OOLIYHO
9TH KOMaHJHI IIOJIb30BATEIb BEIGPAET U3 MEHIO KOMAH.

IIpHAEUMIO OTHOCHTEJIHHOH aJpecanuy

Kazainocs Ob1, B pe3yJibTaTe TAKMX MAHUNYJIAOUMA pacueTHBIE
(GOpPMYJIEI MOTYT CTATh HEBEPHBIMH, IIOCKOJBKY U3MEHATCA aj-
peca IepeMenIeHHBIX Ha HOBOe MecTO guyeeK. UToOnl TaKkoro He
IIPOMCXOAMJIO, B 3JIEKTPOHHOH Tabiune peayiu3oBaH HPHHIIMIT
OTHOCHTEJILHOH a/Jpecaluu.

CoryiacHO IPUHITMITY OTHOCUTEJIbHOH afpecanuy,
azpeca fiueeK, UCIIOJIb3yeMble B GopMyax,
omnpezeJsieHbl He a6COJMIOTHO, & OTHOCUTEJIBHO
AYeHKH, B KOTOPOii pacmoJiaraerca GopmyJa.

Bcakoe n3MeHeHUe MeCTOPACIIONIOKEeHN A
tdopmMynb! BeeT K aBTOMATUYECKOMY U3MEHEHHUIO
aZpecoB s4YeeK B 3TOi1 hopmy.re.
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IToacanmMm ckasanHOoe Ha npumepe. IlycTh Npu NMOATOTOBKE
TabINIOH s pacyeTa OpOAAXH TOBapa Ha CAEAYIOIIUMA JAeHb
BJIajlesIel] IaBHUJILOHA 3HAET, UTO B 5TOT JeHb He OYyAYyT MOABO-
3UThCA CMeTaHa U TBopor. IIoaToMy ABE COOTBETCTBYIOLINE CTPO-
KM u3 Tabja. 4.4 MOXHO YAaJNTh. ITO AEJAETCA C NOMOIIBLIO
KOMaHAHl BHIA

YIAJIUTDH A3:F4

Ha MecTOo yAaJleHHBIX CTPOK CABHMIalOTCA CTPOKH CHH3Y.
B pesyabTraTte Tabanna npeodbpasyercsa B Tabiuny 4.6.

Tabanua 4.6. Tabamua nocie ygajseHus ABYX CTPOK

A B C D E F
1 |IIpoxayxr | llema |Ilocrasaeno |Ilpogano | Ocranoch | Beipyuka
2 | Moaoxko =C2-D2 |=B2*D2
3 | Hozypm =C3-D3 |=B3*D3
4 |Causru =C4-D4 |=B4*D4

Ob0paTnTe BHUMAaHHKE Ha JBE IIOCJeJHNEe CTPOKH. B mpucyreT-
BYIOIDUX B HHUX ($opMyslax M3MEHHIINCH afpeca A4YeeK. 37ecCh
OBLI YUTEH CABHI Ha ABE CTPOKH BBEpX; cpaboTayl NpHHITUI
OTHOCHTEJILHOM ajpecamui.

CoprupoBka TaGaHIn

Honyctum, Biajesen TOProBOro NaBMJIbOHA XOYET Y3HATH,
Kakue TOBaphl MOJb3YIOTCA HAUOOABIINM cnpocoM. [[JIA aTOro
JOCTATOYHO YIIOPAAOYHUTE CTPOKH TAGIMIIEI 110 YORIBAHMIO UHCEJ
B ctoabne «IIpomaso». BoabmuHCTBO TAaOIUIHBIX IPOIECCOPOB
MO3BOJIAIOT HPOM3BOAUTL COPTHPOBKY (yIOpAAOUYEHHUE) TAGIM-
el IO KaKoMYy-1u60 npusHaky. [lias Hamrero npuMepa ¢hopmu-
pyeTcsa KOMaHAa TAKOT'O BUJA:

COPTUPOBATH CTOJIBEIL D II0 YBBIBAHHWIO

Ilpumenerue aToit KOMaHARI K Taba. 4.5 B pe;xume otobpa-
JKeHHA 3HAUeHU JacT pe3yJbTaT, IOKa3aHHEIH B Tabu. 4.7,

OTciofia BMAHO, YTO HaMOOJBIIMM CIIPOCOM MOJbL3YETCHA
lorypr, a MeHbIIle BCETO MOKYNAlOT CINBKH.

9ra ke Tabnuna B perkume orobparkeHns dopmyn — tabi. 4.8.



§ 20. Pa6ora c ananasoHamu. OTHOCUTENbHARA agpecauus 117

Ta6auna 4.7. PeayJasTaT COPTHPOBKH Ta6auIbI IO cTOAOLY

«IIpomamo»
A B C D E F

1 |IIpoxaykTt |Ilema |Ilocrasneno |IIpozaso |Ocranoch | Buipyuka
2 |Hozypm |5,4 250 225 25 1215

3 | Teopoz 18,5 125 110 15 2035

4 |Monoxo |20 100 100 0 2000

5 |Cmemana|10,2 85 70 15 714

6 |Causrxu |15,2 50 45 5 684

7 BCET'O: |6648

Ta6amua 4.8. OrcopTupoBanHad Ta6MHIIa B pelKUMe OTOOpaxe N

dopmya

A B C D E F
1 |Ipoayxr |lLlena|Ilocrasxeno| IIpogano | Ocranocs | Bupyuka
2 | Hozypm |5,4 |250 225 =C2-D2 |=B2*D2
3 | Teopoe 18,5 (125 110 =C3-D3 |=B3*D3
4 | Moaorxo |20 100 100 =C4-D4 |=B4*D4
5 |Cmemana (10,2 |85 70 =C5-D5 |=B5*D5
6 |Causexu |15,2 |50 45 =C6-D6 |=B6*D6
7 BCET'O: |=CYMM(F2:F6)

CHoBa cpaboTas MPHHIHUII OTHOCHTEJILHOMU agpecanun. Pop-
MYJIbI H3MEHHJIHNCh B COOTBETCTBHH C H3MEHEeHHEeM MeCTOPACIIO-
JIOEeHUS CTPOK.

@ KopoTtko o rnaBHOM

JuanasoH (610K, pparmesT) Tabaume — 3TO Jir06as ee nps-
MOYTOJILHASA YacTh (B TOM YHCJIe YaCTh CTPOKH, YACTH CTOJIOIA
I OXHA AYeifKa).

JIJa BRIIOJIHEHUA pPacueTOB HaJl AMAMIA30HAMU, COAEPIKAIH-
MM UHCJI, UCIIOJNb3YIOTCS CTATHCTHYECKHMEe QYHKIIUH: CYMMHPO-
BaHMeE, YCPeJHeHHe, HaXO0XKAeHre HanboJbmiero 1 HauMeHbIIe-
TO 3HAYEHUH 1 JIPp.

C auamasoHaAMH MOYKHO IIPOM3BOJAMTL ONEepalii MaHUILYJIA-
POBAHUSA: YAAIeHUEe, BCTABKY, IIePEHOC, COPTHPOBKY.
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IIpuEIMO OTHOCHUTEJBHOM azpecanyu: aapeca syeex B dop-
MYJIe oIIpeiejIeHbl He a6COIOTHO, & OTHOCUTEJILHO MECTOHAX 0K -
zenusa 3Toi popmyinnl. CireacTBure: IpH nepeMemeHNn dhopMmy-
JBI B IPYTYIO Y€Ky COOTBETCTBYIOIIHUM 00pa3soM H3MEHAIOTCH
azpeca sueeK, coeprammuecs B Hel.

? Bonpocsbi u 3a0aHusn

1. Yro Takoe ananaszon? Kak on o6o3nagaerca?

2. Kakve BEIYMCJIEHNA MOX{HO BHIIOJHATE HAJ IEeJBIM UATA30HOM?

3. Uro nonrMaeTca oA MAHUIYIMpOBaHNEM Auanazonamu IT?

4. Yto Takoe IpHMHEOHUI OTHOCUTEJILHOMK agpecanuu? B kakux cutya-
OHAX OH NposABJaderca?

5. B aueiike D7 sanucana ¢popmy.ia (C3+C5)/D6. Kak ora HaMeHHTCA
IIpH nepeHOCe 3TOH (POPMYJIHI B A9EHKY:

a) D8; 6) E7; B)C6; r) F10?

6. B aueitke E4 saxognrca dopmyna CYMM(A4:D4). Kyaa ona nepe-
MeCTHTCA H KAK H3MEHHUTCA IpH:

a) yaajneHUH CTPoKH 2; 6) yAajleHMH CTPOKH 7; B) BCTABKE MYyCTOM
CTPOKH mepej] CTPOKOH 4; r) yaaseEun croadna 3; i) BcTaBKe myc-
TOro cToJa0Ia nepex cToabmom 6.

7. K tabinne «Omiara 3/1eKTPO9HEPTHH » , IOJYYEHHON OpH BHIIIOJI-
HeHHH 3agaHuA 6 u3 npeanaymero naparpada, fo6aBsTe pacyer
BCeil BHIILJIAY€HHON CYMMBI JeHer 3a Foj.

8. K ra6anne U3 npeaplayineii 3agaun go6asbTe pacyeT BHILJIAYEeHHON
CYMMEHI JeHer 3a KaXXAblil KBapTaJ (KBapTana — 3 MecaAna).

HOenoBas rpaduka.
§ 21 | YcnosHan

yHKUMA

OcHoerbie memwvL napazpaga:
® zpagurecrue 803MOICHOCTMU MAORULHOZ0 NpoUeccopa;
= munbt duazpamm;
B YCROBHAA PYHKUUA.

I'paduaeckne BO3MOKHOCTH TAGIMYHOTO IMpoLEccopa

3amMeuaTeJbHEIM CBOMCTBOM 9JIEKTPOHHBIX TabJIMIL ABIAETCA
BO3MOXXHOCTh rpadudeckoro npeAcTaBileHAsA YNCJIOBOM MHGODP-
Manuu, coaepkameiica B Trabaune. A aToro cyiiecTsyer cre-
IHaJIbHBIHA rpaduaeckui pexacnM paboThl TAGIMYHOTO IPOIIECCo-
pa. I'paduky npugaoT HArIAZHOCTH UMCIOBBIM 3aBUCHMOCTSM.
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Tunsl auarpaMm

TabIuuHbIE IPOIIECCOPHI AAIOT BO3MOXKHOCTE IIOJIYYaTh CAMbIe
pasnndeble opMEBI AarpaMMm U rpagukoB. Huke Ha pyuCcyHKax
NoKa3aHbl ABa THIIA JUArpaMM: KpyroBas Ha puc. 4.1 u eros6ua-
Tas Ha puc, 4.2, UcxogHble OaHHbIE AJS 9TUX AUATPAMM H3-
BJIEKAIOTCA U3 OJMHAKOBBIX NHUAIIa30HOB ssueeK A2:A6 u D2:D6
Tabaui, u3 npeasiayiiero naparpada. IlepBrlii AuaIa3oH comep-
JKUT HA3BAaHUA IPOAYKTOB, BTOPOH — KOJHYECTBO MPOLAHHBIX
eIUHHUIL KasKA0To IpoayKTa. M1 quarpamMm cpa3y BUAHO, UTO HAU-
GOJIBIIIIM CIIPOCOM Y MOKYIIaTeJ el oJb3yeTcd HOrypT.

Kpyrosywo agumarpaMmy oOBIYHO MCIIOJB3YIOT B TeX CJAy4YadXx,
Korza Hy»KHO II0OKa3aTh, KAKYIO YaCTh OT I1eJjIoro (Kpyra) cocras-
JIIOT OTHAEJIbHbIe BeJIMYUHEI (ceKTophbl). CTos0uyaTasa guarpam-
Ma (THCTOrpaMMa) MO3BOJIAET HATJISAAHO COIIOCTABUTE MEXK Y CO-
00l oTAeIbHbIE BeJIMUHUHEI.

CIUBKA
MOJIOKO
8% 18%
TBOpOr
horypT 20%
41% CMmeTaHa

13% o . " - -

e f §F g

g 3 2 = 3

Puc. 4.1. Kpyrosasa Puc. 4.2, Cron0uatas guarpaMma
AuarpaMmma (rmcTorpamMmma)

YcaoBHana PpyHKIUA

IIpozomxum obcykaeHNEe 3aKaUu 00 yUeTe IPOJaKH MOJIOY-
HBIX IPOAYKTOB B TOProBOM IIaBHJIbOHE. B ciyuae ecau TOT uam
MHOM NPOAYKT IPOJAH IIOJHOCTHIO, HEOOXOAUMO OPraHN30BaTh
€ro IOJBO3 B TOPTOBHIH NAaBHUJIBOH. UTOOBI OTPA3HTE 3TO B 3JICKT-
pOHHOI1 Tabnuie, fo6aBuM B TabJ. 4.8 HOBBIHA cTONI0EL C HA3BA-
nueMm «Ilogsos» . B aueitkax 3Toro ¢cTos6na 6yAeT BHICBEUHBATE-
¢ ¢0B0 «Jla», eCJIN II0BO3 COOTBETCTBYIOIIETO IPOAYKTA HE00-
xoguM, " «HeT», ecau IpoAYKT MNOABO3HUTH He HAJO.
Pasymeercsa, sHauenud «{a» niau «HeT» Ta6IuuHBIN TpoOLIeCCOP
IOJI)KEH OIpeleJIUTh CAM AaBTOMATHYECKH.

JJisa peitenns 3ajaum BOCIIOJIbB3YEMCA YCJIOBHOH (hyHKIIHEH.
O61uii B yCIOBHON QYHKIIUHA CAEAYIONINM:

ECJIU(<ycyaoBue>; <BbIpaskeHHel>; <BpIpakeHHe2>)



120 'nasa 4. TabnuuHble BbIYMCIIEHUR Ha KOMNbiOTEpe

<¥YcnoBHe> — 3TO JOTHYECKOE BHIpaXKeHHe, KOTOpoe MOJKeT
npuEEMaTh 3HaueHHe UICTUHA uau JIOMKb. C nornueckumu
BRIDA)KCHHSIMHM Bhl IO3HAKOMMJIKCH B IjiaBe 0 0asax AAHHBIX.
B 37eKTPOHHBIX TAGJIHANAX OHM MMEIOT TOT JKe CMBICJ. <Buipa-
JKeHHe 1> ¥ <BpIpa>keHHe 2> MOTryT OLITH YMCIAMH, popMyia-
MH HJIF TEKCTAMH.

YcaoBHAA QyHKIONSA, 3alCAHHAA B TUYCHKY

w TabJaNLbI, BHIIOJHAETCS TaK:

@ ecsi <ycJIOBHE> MCTHHHO, TO 3HaYeHHE JaHHOMI
M9eilKH onpeaeasaeT <BHIpa)keHHe 1>,
B IIPOTHBHOM cJIyuae — <BBIpa)keHue 2>.

B HameM ciyuae yCJIOBHE O3HAYAEeT IPOBEPKY HA PABEHCTBO
HYJIIO KOJIMIEeCTBA OCTABIMIErocs NPoaAYyKTa. B KauecTBe BHIpaske-
Hui 1 1 2 BRICTynaioT TeKcTOBble KOHCTAHTH «la» U «Her».

Ilocsie BHeCEHHBIX M3MEHEHHH YYEeTHHIA JOKYMEHT IPHUMET
BHMJ, IPEACTABJEHHLIH B Taba. 4.9 (B pexxuMe oTOOpasKeHHUS
dopmyn) u B Taba. 4.10 (B perxuMe oTOOparKeHN A 3HAYCHUIT).

@ KopoTko o rmaBHOM

B coBpeMeHHBEIX TAOJHYHBIX IMPOOECCOPAX pPeayn30BaHA Jie-
JoBafA rpaMKa: BO3MOXKHOCTS IOCTPOEHNU I AUArpaMM U rpadu-
KOB 110 YACJIOBEIM JaHHLIM B Tabaume.

YcaoBHAA QYHKIHNA HMeEET CHeAYIONIU (popMaT:
ECJIA(<ycioBue>; <Brmipaxenuel>; <BrlpaxeHHe2>)

3aech <ycJoBHe> — JIOrHUYecKoe BeIpakeHne. Ecau <ycioBue>
HCTMHHO, TO 3HAUEeHHE SAYEHKH ompejeiseT <BhIpakeHuel>,
€CJIH JIOXKHO — <BhIpaKeHne2>.

? Bonpocb! u 3adaHus

1. YTo Takoe gesoBasa rpadura?

2. Kaxoii Bua nMeeT yenosHaa ¢yaknuasa? Kak ona Bumonaserca?

3. Ha ocHOBaHMH Tabinnnt «OmniaTa aIeKTpOSHEeprum » (3axanue 6 us
§ 19) mocrpoiiTe cTOA69ATYIO AAATPAMMY, OTPAKAIOMYIO eXeMe-
CAYHBIA pacXoj 3JIEKTPOIHEPIUH B TeUYeHUE r'ofa.

4. ITo Tabaune «OmnaTa 3J1eKTPO3HEPTrUHN» ¢ A00ABJIEHHRIM PACIETOM
BRIIIAYEHHOM CYMMHRI JieHer 3a Ka)XKABLIA KBapTaa (3axaHue 8 u3
§ 20) mosyunTe KPYTOBYIO JUATDAMMY, OTPAXKAIOIIYI0O OTHOCHTE-
JIbHEIE Pa3MePHI BHIIJIAT B KaXXAOM KBapTaje.
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5. K rabaune «OnaTa aJIeKTposHepruu» 1o06aBbTe pac4eT CpeJHEME-
CAYHOM IJIATHI, & TaKXKe NPUAyMaiiTe U peaJnusyiite cnocob moxa-
cueTa KOJHUYECTBa MECALEB, ILIaTa 3a KOTOphIe Obljia BhIllle cpegHe-
MEeCAYHOM.

JNlornyeckmne pyHKUUN
§ 22 1 v abconioTHble
agpeca

OcHoaHble membL napazpaga:
W 3anUCH U BbINOAHEHUE J02ULECKUX QYHKYUIL;
m abcoriiomubie adpeca;
8 QYHKYUA 8pemeHU.

3anuce ¥ BHINOJHEHUE JOruYecKHXx GyHKImit

ITpomo/I:KMM COBEpPIIEeHCTBOBaAHUE TAGJIHIbLI yUeTa IPOJaKHu
MOJIOYHBIX IIPOAYKTOB. B yciio0BUM oABO3a TOBapa yKeJIaTeIbHO
Y4ecThb caeAyioliee 00CTOATEIBCTBO: IOJABO3UTh TOBAP HE HMEET
CMEBICJIA, €CJIH TOPTOBHIM IaBMJILOH 3aKaHYMBaeT pabory. ITo
TOXXK€e MOXXHO IIPEIYCMOTPETh B 9JIEKTPOHHOM Tabiune. Jueitky
E9 6yaeM Mcnosb30BaTh M)A XpaHeHUS 3HaAUEHHA BpeMeHH (B
yacax), OCTaBILIerocs A0 KoHIla pabouero gHsA. ¥ cjoBHe IOABO3a
TOBapa chopMyJIMPYEM TaAK: moeap nodeo3umea, ecau ocmaasuie-
ecs ezo Koauiecmeo paéHo Hyalw H do xornuya pabowezo Ona
ocmaanocsy 6oavute d8yx 4acos.

IIpu 3anmcu chopMyJIHPOBAHHOTO BHIINIE YCJIOBUA B opme
JIOTUYECKOTrO BBIPAXXEeHU JOJIKHA OBITh UCIIOJIL30BAHA JIOTHYE-
ckad onepanua U (KOHBIOHKIIU A, JIOTHYECKOE YMHOXKeHUe). Pa-
6oTasa ¢ 6a3aMH JaHHBIX, BhI NOBHAKOMUJIUCH C JIOTMYECKHUMM
omeparuaMu. OJHAKO B 3JIEKTPOHHBLIX TabGMIaX HECKOJIBKO
HMHBIE IIPaBHJIa 3AIIMCH JIOTHYECKNX BLIPAaKeHUH, COepIKaIluX
JIOTHYEeCKHe OIIePaI[iH.

B 3/1eKTPOHHEBIX TAOJIHIIAX JIOTHYECKHE Ol PaIlHi
(A, 1JIN, HE) paccMaTpHuBaIOTCA
KaK JIoTHUeCcKHe QyHKIUN.

Hanpumep, Jiornueckoe BHIpa)XE€HHE, KOTOPOEe NMPUHUMAET
suauenne UCTUHA, ecnu BuimosHsercAa chopMyIupoBaHHOE
BBHIIIE YCJIOBYE IIOJJBO3a TOBapa, IIMIINEeTCA CIeAYIONIMM 06paszoM
(n1 BTOpOIA CTPOKH, T. €. AJ1a Horypra):

N(E2=0; E9>2)
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Ilepen ckoOKaMM CTABHUTCA HMS JIOTHYECKOH oImepamuu
(byHKIMHM), a B CKOOKAX — JIOTHYECKUEe OepaHARI.

CrienmoBaTesIbHO, Temepr ycJIOBHaA GYHKOUA B sAdeitke G2
JOJXKHA BHITVIAAETH TaK:

ECJIM(M(E2=0; E9>2); "Ia"; "Her")

Ho B 3T0i1 hopMyJte TauTCa omacHOCThL. BaMm y»Ke M3BeCTHO,
YTO NMPH JIOGBIX MAHUNYJIAIUAX ¢ Ta6IHUIIel, CBA3aHHEIX C IIepe-
HOCOM ()OPMYJI B APYTHe AUYeiKH, IPONCXOAUT U3MEHEHHE aApe-
COB NMepeMeHHBLIX. PaboTaeT IpUHOUI OTHOCHUTEJILHOMK ajApeca-
nuu. OLHAKO B JAHHOM cjy4ae aapec auyeiiku E9 me monxen ua-
MeHATHLCA B popmyae. MHaue roBops, aTOT aJpec A0JKeH GLITh
He OTHOCHTEJIbHEIM, 8 80COJIOTHERIM.

AGcomoTHBIE agpeca

CymecTByer crmocof6 «3aMOpaKMBAHUA» aJpPecoB B 2JIEKTPOH-
HBEIX Tabauoax. Ha «3amMopoKeHHEIN» B GopMyJIe ajipec s4eiKku
He pacnpocTpaHseTCA NPUHIOUN OTHOCHUTENLHOCTH. OOBIYHO HJis
3TOM HEeMM MCIOJb3yeTcss 3HAYOK «$». MOMKHO «3aMOpPO3HUTH»
TOJIbKO HOMEP CTPOKH MJIM TOJLKO MMA cToixbia. YTo6k! caenaTs
a6CcoMOTHHIM (HeM3aMeHHBIM IPH JII000M nepeHoce GopMyJIn! B TaG-
JIMIE) a/ipec STUeHKH, HY»KHO 3HaK «$» mucats ABakanl: SE$9.

Teneps AOJKHO OBITH IOHATHO, YTO YCJIOBHYIO GYHKIINIO, pPe-
MIAIOMYIO BOIIPOC O OJBO3€E TOBapa, CJeAyeT 3alHCaTh TaK:

ECJIIN(U(E2=0;$E$9>2);"1a";"HeTt")

DyRKIUA BpeMeHHt

Ocrasock o6cyaAuTh GHOpMYyJy, BEIUMCISIONIYIO KOJUYECTBO
BpeMeHH, OcTaslleecd A0 KoHIla pabodero aus. MoxHO, IOCMOT-
PeB Ha Yachl, BPYYHYIO BCTABUTH 3TO BpeMd B A4eiiky E9. Ho B
COBPEMEHHBLIX TaOJMYHBIX OPOIECCOopax CYIIEeCcTBYIOT CcCIie-
nuajgsHbie GyHKOUY (PYHKIIMY BpEeMEHM), I03BOJIAIOIINE IIO-
JYYUTH TeKylllee BpeMsA. ITO BO3MOXHO Garogaps ToMy, 4TO B
COCTaB aIapaTHON# YacTH KOMIIBIOTEPOB BXOAHUT TaHMep —
BHYTpeHHUE 4Yachl KoMnbloTepa. Ecau paGouuii feHb 3aKaH4YU-
BaeTca B 20 uyacoB, To popmysia moJKHA ObITH Takoii: 20 —
TEKYIIIUM YAC. IIycTs, Hanpumep, GYHKIMUA ONpeeeHUS
Tekyuiero yaca aanucsiBaercs Taxk: YJAC(TITATA()).

IHocne BHeceHus naMeHeHu# Tabiuna B pe;xuMe oTobparke-
HUA popmya npumeT BUA Tabi. 4.11, a B pexxuMe oTrobparkeHus
3HaveHnii — Tabia. 4.12.

O6paTHuTe BHMMaHUe HA TO, 4YTO U3 Taba. 4.12 caeayer, 4To
MOJIOKO YK€ 3aKOHUYHJIOCH, HO IIOJBO3HTH €ro He CJIeAyeT, TaK
KaK A0 KOHIa pabouero JHSA OCTaJOCh 2 yaca.
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@ KOpOTKO O rmasHoMm

IIpu sanucu TOrM4eCKUX BBIpAXKEHNH MOXXHO IOJIb30BATLC
aornyeckumu onepanusamu: A, NJIW, HE. B a/1eKTpOHHEIX Ta6-
JINIaX JIOTHYECKHE ONepaniy yIoTpebaaioTea KaK GyHKIHH.

B03M0KHO «3aMOpa)KMBaHHE» AApPecOB sdYeeK, MCIOJb3ye-
MBIX B dhopmysax. «3aMOPOXKEHHBIH» aJpec CTAaHOBUTCA a6co-
JIIOTHBIM, T. €. Ha HEro He PACIpPOCTPaHAETCA IPUHIIUI OTHOCH-
TeJILHOM agpecamuu.

? Bonpocs! u 3a0aHus

1. Kak B 3JIeKTpOHHO# Ta6IHIe peaN3yIOTCs JOru4ecKne onepanuyu
OpH 3aIIUCH YCJIOBHLIX QYHKITHIA?

2. Yro Taxoe a6comoTHRI agpec?

3. B rabuune «OniaTa sjaexTpoaneprun» (3aganue 6 uz § 19) uc-
moJIL3yiiTe aOCOMIOTHBIHN azpec A A4eiKH, XpaHAmeil CTONMOCTh
1 kBT * 9 3;€KTPO3HEPrAH.

4. B tabnune «OmniaTa 3J€KTPOSHEPrHN» HCIOJL3YiTE cleayioliee
TpaBUJIO AJA TOACYETA CYMMBEI OILIATHI: €CJIM M3PAcXOJ0BaHO He
6osiee 100 kBT * 4, To nena 1 kBT  u paBHa 1,5 py6.; ecain n3pacxo-
nosano 6ojee 100, Ho menee 300 kBT - 4y, To nena — 1,8 py6.; ecan
unspacxoposano He meHee 300 kKBt - 4, To mena 1 kBt - 1 paBHa
2 py6. UcnonsayiiTe Joruueckue QyHKIUA,

| AnekTpoHHbIe Tabnuubl
§ 23 | n matemaTunueckoe
mMoaenupoBaHue

OcrHoaHbie membL napazpaga:
m Mamemamuyeckoe modeauposanue;
B 2ManvL Mamemamuieckozo MOJeauUpoOBAHUSL HA KOMNbIOmMme-
pe;
m 7lpUMeEp MaAmemamuiecKkozo mModeiuposanusn
8 INLeKMPOHHLLX MAbGAUYAX.

MaremaTHueckKoe MOaeJIHPOBaHHE

YTo TaKoe KOMILIOTEPHOE MATEMaTHYECKOEe MOZeJIUpoBa-
Hue? CHOBA BepHEMCA K TeMe MATEeMAaTHYECKOI'0 MOAeJIHpOBa-
HHU, 06CyKAeHHNe KOTopoii 66110 HauaTo B § 9. PeanbHyI0 cucTe-
MYy, AJIsT KOTOPOM CO34aeTCA MATEMaTHYECKaA MOJENb, IPUHATO
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Ha3bIBATh 00'beKTOM MOZeIupoBaEusa. O6beKTaMH1 MaTeMaTHye-
CKOr'o MOJIeJIMPOBAHUA MOTYT GHITh HEKOTOphle KOHCTPYKIIUH,
HaIpHUMep, ¥KeJIe3HOAOPOIKHBIHA MOCT MJIM KOopa6Jib; IpUPOAHbIE
00'beKThI, HAIIPHMEP, MECTOPOIKASHUEe IOJIe3HBIX UCKONAeMbIX,
BOAOXPAaHHUJININE, & TAKKe IIPOLECCHl U SABJIEHUS, IIPOUCXOAS-
mue BO BpeMeHH, HAlIpMMep, B3JIeT KOCMHUYECKOii pakeThl ¢ KOC-
MOApOMA, U3MEHEeHHe IIOTOAHBIX YCJIOBHIA B OIIpefieIeHHOMH reo-
rpadHYecKoil Touke, U3MEHEHHE CO BPEMEHEM UHCJEHHOCTH
onpefieIeHHBIX MOIYJIAUIA.

Jnsa nopeil MOTyT OKa3aTHCHA KM3HEHHO BAYKHBIMH MHOTHE
BOIIPOCHI, CBA3AHHEIE C 3THMH 00'beKTaMH M mponeccamu. Ha-
IpUMep: Ha KAKOil BRICOTEe paKeTa AOCTUTHET IIepBOil KOCMHUYe-
CKOM CKOpPOCTH M BRIMAET Ha OPOUTY CIYTHHUKA 3eMJIH; 1O KaKOii
npeeabHOli TeMmepaTypH Harpeercd ee o6osouka? Kakoit mo-
JKeT OGBHIThP MaKCHMaJbHAS HAIPY3Ka HA JKeJIe3HOAOPOIKHBIH
MOCT, IIPH KOTOpPOIi He OyAeT IpOMCXOAUTH €ro paspyimmenune?
Kaxum 6yzeT ypoBeHb BOALI B BOJOXPAHUJINIIE B TEX IIOTOAHBIX
YCIOBHUAX, KOTOPHIE IPeACKa3kIBaloT MeTeopoorn? He BhIMperT
JIY faHHAA NONYJIAIMA XXUBOTHEIX Yepe3 CTO JIeT?

Ha 3T1 BOIpOCHI KeJIaTeJbHO MIOJYYUTh OTBETHI TeOpeTUYec-
KHUM IIYTEM, IIOCKOJBKY 9KCII€PHUMEHTAJNBHEII NYTEH IGO0 HEBO3-
MOXK€H, JT1U00 BO3MOKeH, HO onaceH. Hanpumep, Ipu meperpyske
MOCTAa MOKHO €r'o pa3pyIINTh, IIPH IIeperpeBe KOPIyca paKeThl ee
MOXKHO C)K€4b; a4 9KCIIEpMMEHTAJLHO IIPOBEPHUTS, UTO Oy AET ¢ 1mo-
nyJAnyei JKUBOTHBIX Yepes3 CTO JIeT, HeBO3MOXKHO. B ToA0GHBIX
CHUTyaIUsIX HAa IIOMOINb YeJIOBEKY IPUXOAAT MaTeMaTHYeCKoe
MOJEeJIHPOBaHKE M BEIUHCIUTEIbHBI 3KCIIEpUMEHT.

JTansl MaTeMaTHIECKOTrO MOJECJANPOBAHUA HA KOMIIbIOTEDE

B MaTemaTHYeCcKoOi MO MCIIOJIB3YIOTCSA KOJHYECTBEHHBIE
(1mcioBeIe) xapaKkTepuUCTUKHY 06beKkTa. Hannpumep, B MaTeMaTH-
YeCKOH MOoJeJI1 II0JIeTa PAKEThHI YUUTHIBAIOTCS Macca ¥ CKOPOCTh
PakKeTHl, CHJIa TATH ABUTAaTeJeil, CONpPOTHBIIeHHe aTMOChepHOro
BO3AyX4, TEIJIOEMKOCTDH OOIIIMBKY PAKETEI, BpeMs II0JIeTa, BLICO-
Ta paKeThl HaJ NMOBEPXHOCTHIO 3eMJIH, ILIOTHOCTL aTMOchephI.
Bce aTM BeMUMHBI CBA3BIBAIOTCA MeKAY co0oii uepe3 ypasHe-
HHUA, OTPayKalolue hpusudecKne 3aKOHBI ABUKEHUA TeJa B BO3-
AVIIIHOM cpeje, HarpeBaHUSA TeJia B mpolecce TpeHusa. Vs atux
YPaBHEHUA, 3HAA OJHH BeIMUMHBI — MCXOJHBIE JaHHBIE, MOMXXHO
BREIYHCJIATH APYrHUe BeJHYUHBl — pes3yJbTaThl. HampuMep, sHasa
MAaccy paKeThl, CWJIy TATHA ABHraTeJeif, CKOPOCTh CrOPAHUS TOII-
JuBa, K03QOUIHUEHT TPEHUS BO3AYXa O KOPIYC, MOXKHO BBIYHC-
JINTH, KAKOii OyAeT BEICOTA M CKOPOCTh PAKeThI B JaHHBI MOMEHT
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BPEMEHH, & TaKyKe TeMIIepaTypa OOIINBKY paKeThl. JacTo Takue
pacueTsl 6EIBAET TPYAHO OCYIIECTBUTL BPYYHYIO, K TOTAA UCIIOJIb-
3YIOTCA KOMIILIOTEPHBIE METOALI PEIIIeHN s 3a4a4uu,

IToBTOPUM OmIpezesIeHUsT MOHATHI, KOTOPbIE OBLJIN BBEJEHbBI
B§ 9.

Peanu3oBaHHAA HA KOMIIBIOTEPE MAaTEMATHUYECKAS
MOJZieJIb Ha3bIBAETCA KOMIILIOTEPHOIM
) MaTeMaTHYeCKOM Mo/IeJIbl0, a IPOBeicHHue
@"ﬂ pacueToB ¢ IIOMOIIbI0 KOMIIBIOTEPHON MO €eIH
C ILeJIBIO IPOTHO3MPOBAHU A IIOBEJeHUA
MOAEJIUPYEeMOM CUCTEMb] HA3LIBAETCH

BBIYHCJJIHUTEJNABHBIM 3KCIIEPHUMEHTOM .

TakuM o6pa3oM, 3TANbl KOMIIBIOTEPHOTO MATEMATHYECKOI'O
MOZIeJIMPOBAHUA CIEeAYIONIHE:

1) BBIieIeHHE KOJUUYECTBEHHBEIX XapaKTEPHUCTHK MOAEJIHpPY-
eMOil CUCTEMBI, CYIIEeCTBEHHBIX JJIA pellaeMoil 3a1aquu;

2) mosilyyeHHe MaTeMaTHYeCKHX COOoTHomeHu# (dopmy.,
ypaBHEHUH, CHICTEeM YPAaBHEHHH U 1ID. ), CBA3LIBAIOIINX 9TH
XapakTepHCTHKU;

3) ompezeneHye crmocoba pelleHUA IIOJYYeHHOH MaTeMaTH-
YeCcKOH 3aJaUM M pPeain3anisa ee HA KOMIIBIOTEPE C IIOMO-
b0 IPUKJIAAHBIX IPOTPAMMHEIX CPEJICTB HJIH Ha A3bIKaX
IpOrpaMMHUPOBaHUS;

4) perreHHe IIOCTABJIEHHON 3aJaUM IIyTeM NPOBEJEHUA BbI-
YHUCJIUTEJbHOTO 9KCIIEPHMEHTA.

B pe3ynvmame 8biMUCAUMEALHOZ0 IKCTIEPUMEHMA MONCHO
NOAYYUMb NPOZHO3 NoBedeHus uccaedyemoil cucmembl; 8bLic-
Humb 80npPOC 0 MOM, KAK U3MeHeHue O0HUX XapaKmepucmukK
cucmembL ompas3umca Ha Opyzux.

OaHUM U3 BHOB IPUKJIAAHEIX IPOTPAMMHEIX CPEJCTB, IIPH-
TOAHBIX AJA PeaJN3alii MATEMATUYECKOH MOIeIN HA KOMIIbIO-
Tepe, ABJIAIOTCA TaOJIUYHBIE IPOLECCOPHI.

IIpumMep MaTeMaTHUECKOr0 MOAEIHPOBAHMA B JIEKTPOHHBIX
TadaHIAaX

Yaie Bcero 3JeKTPOHHBIE TA0JIUIIBI HCIIOJb3YIOTCA B 3a7a-
Yyax TaAKOro THUIla, KOTOPble OBLIN PACCMOTPEHSI B IPEeALIAYIIIUX
naparpadax: s IIOJYYeHHS PaCUeTHBIX BEJOMOCTEM, CMeT,
CIIPaBOK, CIIMCKOB, T. €. B 06JIacTH JesonpoussoacTBa. OgHaxko
9JIEKTPOHHEIE TAGJHUIBI MOTYT OKA3ATHLCA IIOJIE3HBIMH M JJIfA
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HaYYHBIX nejeil. C UX IOMOIIbIO MOKHO CTPOUTh KOMIILIOTED-
HBI€ MaTeMaTHYeCKHe MOJAEeNIH, IIPOBOAHTL BHIUHCIHUTEJIbHBIE
3KCIIepMMEeHTHI. PAacCMOTPHMM IIpMMep TAKOTO BHIYNCINATEIBHO-
ro 3KCIIePMMEHTA.

YueHBIe YCTAHOBHUJIM, UTO IIPMPOCT KAKOT0-IH60 BHIA IKHU-
BBIX OPraHM3MOB 3a CYET POXKIAeMOCTH IIPAMO IIPOMOPIMOHA-
JIeH MX KOJHYECTBY, & YOBLIb 3a CYET CMEPTHOCTH IIPAMO
IIPOINOPIIHOHANLHA KBAAPATY MX KOJHYECTBA. ITOT 3aKOH U3BeC-
TeH o[ Ha3BaHMeM 3akona Maavmyca.

IlycTe B ogHOM X03AMCTBe cCOOMPAIOTCA Pa3BOAUTL KapIOB.
IIpexxe 4yeM 3alyCKaTh MAJBLKOB B IPYXA, PEIINJIM IPOBECTH
pacueThl. CorsiacHo 3aKoHy MasnbTyca, U3MeHeHHe YucJia peib 3a
OJIMH T'OJ BEIYNCJIseTCA 10 GPopMyae

AN = kN - gN°.

3aeck N — 4HCJIO KapIIOB B HayaJjie roja, # — KoapPUIMeHT
NIPpUPOCTa, ¢ — KOMPHUINEHT CMEPTHOCTH . OKCIIEPUMEHTAIBHO
YCTaHOBJICHO, YTO AJISI JAHHOT'O BHAA PHIO (KapIkI) M B JaHHKIX
yciaoBuax (cocTossHMe BojAoeMa, Hajauuyue Kopma) k=1,
q = 0,001.

Ecnu mepBoHa4YasJIbHO B IPYA 3anylneHo N, peib, To U3 3aK0-
HA CJIe[[YeT, YTO KOJIMYECTBO KAPIIOB Ueped rof 6yAeT TaKHM:

N1 = No+ (kNo - gN3).
Yepes nBa roja:
Ny =N+ (kNy - gN})

uT. a. MoxxHO HanmucaTh 061y GOpMYIy AJIA BEIYMCICHHS KO-
JHAYeCcTBa PHIO B i-M roAy mocje X 3aIycKa:

Ni=N;;+ (N, -qN2)anai=1,2,3,...

9ta popMyiia ABIAETCA MAaTEMATHUYECKOI MOJEeJbIO IIpolecca
Pa3MHOKEHHNA PHIO B Bogoeme.

3aloJHUM 3JIEeKTPOHHYIO TabIUIy IJisi IPOBeAeHUs IO 3TOM
¢dopmy.te pacueTa pHIGHOTO «IIOT0JIOBLS» B IIPYAY B TeUeHHNE He-
CKOJBbKMX JeT — Tabiu. 4.13.

He Hamo xymMaTh, 4TO BCIO TAGJIMILY IPUXOAUTCSI BBOAUTH I10-
CHMMBOJILHO C KJaBHUaTyphl. CTpOKM, HAUMHAA ¢ 7-i1, dopMupy-
IOTCS IyTeM KOIIMPOBAHUA IIpeALIAyIneii cTrpoku. IIpn aToM oT-
HOCHTeJIbHEIE aJipeca N3MEeHAIOTCA ABTOMATHYECKH.

[ moxydeHUs1 pe3yJIbTaTOB JOCTATOYHO 3aHECTH B AUYEHKY
F1 nepBoHayajibHOE YHUCJIO PHIO.
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Ta6auua 4.13. Pacuer uncia pbi6 B OIPygy C KHTEPBAJIOM B rOj
B D E F

1 k= |1 g= 0,001 |N=

2

3 |(Tom Yuciuo puib

4

5 |1 ' =F1 + $B$1*F1-$D$1*F1*F1

6 [=A5+1 =C5 + $B$1*C5-$D$1*C5*C5

7 |=A6+1 =C6 + $B$1*C6—$D$1*C6*C6

8 |[=AT+1 =C7+ $B$1*C7-$D$1*C7*CT7

9 |=A8+1 =C8 + $B$1*C8-$D$1*C8*C8

Tenepb MOXXHO dKCOEepPHMEHTHpoBaTh. IIpocieanm, KaK 3a
10 neT GyzeT MEHATHCA YHUCJIO KAPIOB IPH Pa3HOM KOJIMYECTBE
IEePBOHAYAJILHO 3alIYIIEHHBIX PhI6. BOoT HecKoJIbKO TabaRI C pe-

3yJbTaTaMH TAKHX pacueToB:

k=1 ¢=0,001 N=100 k=1 ¢=0,001 N=1000
Ton Yucno purb Tox Ymucao prib

1 190 1 1000

2 343 2 1000

3 569 3 1000

4 814 4 1000

5 965 5 1000

6 998 6 1000

7 1000 7 1000

8 1000 8 1000

9 1000 9 1000
10 1000 10 1000

9—1303
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k=1 ¢q=0,001 N=1500 k=1 ¢=0,001 N=2000
Tox Yuciso perb Tox Yucao puib

750

937

996
1000
1000
1000
1000
1000
1000
1000

O |0 | I DO h WD
OC ||| |Ot bW ||

||| |Oo|C |0 |||

[y
(=]
[y
(=]

He npasaa gy, yAUBUTENLHbIE Pe3yabTaThi? V13 npuBeaeH-
HBIX TabJuI cjeAyeT, YTO HEeBO3MOKHO MMeTh B npyay 2000
KapmoB H 6oJiee. Ecan HavajasHOe Yncio pei6 Mersme 1000, To
oHo nocteneHHo 6yaeT pactu 7o 1000 mTyk u fanee He 6yaeT Me-
HAThCA. Eciau cpasy sanyctuts 1000 prib, TO 3TO KOJIMYECTBO
ocTaHeTCHA HEM3MEHHLIM U B IocjeAylomue roaui. Jlaxe ecim 3a-
nycTHTh cHayajia 1500 pri0, To yepes rox X YUCJIEHHOCTE B iBA
pPasa COKpaTHTCH, a 3aTeM Bce paBHO goizer ao 1000. Ecin xe
sanycTuTsh B npyxa 2000 puib, To uepes rox Bce OHM BEIMPYT.

W3 nosyueHHBIX pe3yJbTATOB DHIGOBOALI MOTYT CAeJATh
npaKTHYecKHe BRIBOALI. IIpHBeieHHbIe BhINIEe TaOJINILI ABTOMA-
THYECKH IOJYYAJINCh IOCIe U3MEHEHU T 3HAUEHU A BCEro JIUIIL B
oxHoi siyeiike F1.

@ KopoTko o rnaBHOM

MaTemMaTH4YeCKOH MOAEIBIO Ha3hIBaeTCA MHPOPMAUMOHHASA
MozeNb 00'bEKTa, BHIpaXKeHHAS MATEMATHIECKIMH CPEACTBAMH
(bopmysamMu, ypaBHEHMSAMHY U T. II.).

TaGIHYHBIH DPOIIECCOP MOKET IPUMEHATHCS B KAYECTBE UH-
CTPYMEHTA JJIfA MATEMATHYECKOI'0 MOAEJIHPOBAHUA.

ITonyuenRyI0 MATEMATHYECKYIO MOAEEL MOYKHO HCIIOIL30BATh
ANSA NPOBEACHUA BLIYHCJIHUTENLHOTO 3KCIEpHMMEHTa. Buiumcin-
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TeJbHBIA 9KCIIEpHMEHT — 3TO pacdeTsl C IOMOIIIbI0O KOMIIBIOTED-
HOM MaTeMaTHYeCKOMH MOJEJIH C IIeJIbIO IIPOTHO3a IIOBEeJeHHU A Ka-
KO#-TO CHCTEMBI, C IIeJIBIO BRIACHEHHN A BOIIPpOCa O TOM, KaK N3Me-
HeHHe OJHUX XapaKTepPHUCTHUK CHCTEMBI OTpaxKaeTCcA Ha APYTHUX.

? Bonpocs! u 3alaHus

1. YTo TaKkoe MaTeMaTHUECKAA MOAENb?

2. YTo Takoe BHIYHUCIHUTEIbHpBIH 3KCIIEPUMEHT?

3. IIpoBeguTEe BLIYMCIAMTENLHBIA 3KCIIEpMMEHT B TabiHIe pacueTa
KOJINYEeCTBAa PLI0 B IPYAY, IIOCTABUB CJIEAYIOMIYIO LI€Jb: Hoxo6paTh
TaKye 3HAQUEHWUS [1apaMeTPOB £ M ¢, IPY KOTOPHIX KOJMYECTBO PHIG
3a 10 get moXkeT GuITEH AoBegeHO A0 2000.

4. K pemennio npeabiaymeii 3agauu no6aBbTe rpaduueckyio obpa-
GOTKY Pea3yJIbTATOB: rpadNK H3MEHEHUA YHCJICHHOCTH PhI0 C Teue-
HHEM BpeMeHH.

UMutaumoHHble

§ 24 | mopenu
B 3NIeKTPOHHbIX Tabnuuax

OcHosHble membL napazpagha:
B Ymo maxoe UMUMAYUOHHAA MOOeab;
B npuMep UMUMAYUOHHO20 MOOEAUPOBAHUSA 6 ILeKMPOH-
Hblx mabauyax.

Y710 TaKOoe HMHTAIIHOHHAS MOJEJb

B npeaniaymem naparpage Bbl MIO3HAKOMUJIHNCH C IPUMEPOM
pean3anuy B 3JIeKTPOHHBIX TAGIHIaX MaTeMaTHUECKOH Moze-
au. Ceiiuac pacCMOTPHM IMpHMeED PeaIn3anuy APYTroro TUIIA MO-
IieJId, KOTOpasa Ha3bIBAETCA HMHTALHOHHOH MOXEabIO.

06 MMUTAIMOHHBIX MOJEJIAX ropopujochk B § 9. BcmoMmEMM
TaHHOE TaM oIrpejelicHue:

I’IMHTallHOHHaﬂ MOaeJib BOCIIPOU3BOIAHUT
IIoBeJeHue CJIOMKHOM CHCTEMBI, 3JI€eMEHTHI ROTOpOﬁ

MOT'YT BeCTH ce0s caydailHeIM o6pagom. UHaue
TOBOPS, MOBeJIeHNe KOTOPLIX 3apaHee IIpeAcKa3aTh
HeJIb34.




132 nasa 4. TabnuuHble BbIMUCITIEHUA Ha KOMNblOTepe

Ilpumep MMHUTAUHOHHOTO MOAEJHDPOBAHHA B 3JEKTPOHHOM
Tabaune

Kak ¥ B mpeasiymeM naparpade, npuMep BO3bMEM U3 KJac-
ca MoJieJieil, OMMCHIBAIOIUX 3BOJIIOIIMIO IOTYJIAI MM,

IlycTh Ha onpeZieIEHHOM IPOCTPAHCTBE CJIy4YaHHBIM 00pa3zoM
paccessOTCA »KMBEIe OpraHU3MbI. B fajbHeHIeM IPOMCXOAUT
npomecc cCMeHhl HOKOJIEHHI: B KAKUX-TO MECTaxX paccejieHUs
SKU3Hb COXpaHSAeTCA, B KAKMX-TO MCYe3aeT. ITH IIPOIeCCHl IPo-
TeKalOT B COOTBETCTBMH ¢ 3aKOHAMH 3BOJIIOIUH. 3aKOHBI 3BOJIIO-
VM B OIMCAHUHU MOJEJIN NIPEeACTABIAIOTCH B BuAe GOpMaIbHBIX
opasui. IJeav modenruposanus — TPOCIESUTH U3MEHEHWUSA B
pacceJieHUH YKXMBBIX OPraHU3MOB CO CMEHOM MOKOJIEeHUH .

CHayayia pacCMOTPHMM OPOCTEHIIINI BapHAHT 3aJauM: >KHM3-
HEeHHOe OPOCTPAaHCTBO OJHOMEpPHOe. ITO 3HAYMT, YKMBHIE Opra-
HHM3MBI PacCeJIAIOTCs BAOJIb JUHAHU. ByaeM cUHTaTh JKU3HEHHOE
OPOCTPAHCTBO OIPAHHYEHHBLIM, T. €. PACCMOTPHUM OTpPe3oK. OT-
pe3oK pasfiesndeTcA Ha AU KH, B IpejesaX KayXJI0i 13 KOTOPHIX
MOJXKeT IIOCeJIMThCA OAWH OopraHusM. JloroBOpuMcs, UYTO CaMble
KpaiiHue syediKHM He 3acesdroTcA. OHH ompefesnsioT IpPaHMUILY
YKM3HEHHOTO IIPOCTPAHCTBA.

Ha puc. 4.3 nokasaHO IepBOHAYAJILHOE paccejieHHe OpraHus-
MOB Ha noJjie, cocroamnieM us 20 aueex. OpraHU3MBI NOCEJHIINCH
B AAYeiiKax ¢ Homepamu 5, 8 u 12, Hueiiku 1 1 20 Bceraa AO/KHBI
OBITH DYCTHIMH.

HEEE Bl EEE EEEEEEEN

1 2 3 4 5 6 7 8 9 10 1] 12 13 14 15 16 17 18 19 20

Puc. 4.3. IlepsoHayasibHOE paccejieHNe OPraHN3MOB

Teneps chopMysIHpyeM 3aKOHBI 3BOJIIOIMK. B cieayromem
HOKOJIEHMHU B IIYCTOH Adeiike JKHU3HBb MOXKeT JIMOO MOABUTHCH,
Jaub0 HeT. B 3acesieHHOM sAueiike }KU3HBb MOYKET JIH00 COXPAHUTD-
ca, 1n6o ncueanyTs. Ha cocTosHMe JaHHOM AU KM BJIUSAIOT ee
Onmikaiiue cocegu: JBa cocelia CJeBa M JBa cocela CIOpaBa.
Ecnu siyeiika Oblyia 3acesieHAa M YHCJIO JKUBBIX cocefieil He mpe-
BBIIIIAET ABYX, TO B CJEAYIOMIEM IIOKOJIEHHMM B 3TOH Aueiike
KM3Hb COXPAHHUTCA, HHAYE KU3Hb MCcUYe3HeT (MOrubHeT OT me-
peHacesieEHs). Eciin B sueiike ;XM3HU He OLLIIO, HO CpedH ee CO-
cezeii ecth 1, 2 My 3 »KUBHIe AUEHKH, TO B CJIEAYIOIIEM MOKOJIe-
HHUH B 3TON Avelike HOABUTCA XKHU3HL. B MPOTHBHOM cJydae
AYeiiKa OcTaHETCH IIYyCTOM.
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CrnezyeTr yYUTHIBATh, UYTO Y Y€€k, PaCIOJIOMEeHHEIX Y Kpasd,
YMCJIO coCelieii MeHbIIe APyrux. ¥ adeilku Homep 2 coceam: 1, 3
u 4. Ho sueiika 1 Bcerga nycras. ¥V sueiiKu HoMep 3 U3 YeThIpeXx
cocezeii JKMBBIMHM MOT'YT OBITE He GoJibIIe Tpex (2, 4, 5). Arajo-
rHYHas CUTyanusa y KpaHUX NPaBhIX AYeeK.

To, ¥TO CKa3aHO BHIIIE, €CTh MOJEJIbHOE OIIMCAHHE IIpomecca
aBoJIOIIMH nonyasnuu. dopmanusyem 3To onucanue. Pacope-
JIieJleHHe JKMBEIX OPraHH3MOB IO sg4YeiikaM GyaeM KoaupoBaTh
MOCJIEAOBATEJILHOCTEIO U3 HyJieid U eguHun. Hoas o6o3navaeT
NyCTyIO A4eiiKy, eAMHuIA — KuBy10. Hanpumep, paccejieHue,
oTobpaKkeHHoe Ha puc. 4.3, KogupyeTcs cjaeayomum obpasom:

00001001000100000000

Homep sgeiiku 0603HAYHMM 17, a ABOMYHOE YUCJIO, COOTBET-
CTByIOIee 3TOil sAueiiKe B TEeKYyMMEeM IOKOJIeHHH, 0003HAUUM
R(n). BpaccmaTpuBaemom npumepe R(5)= R(8) = R(12)=1. Bce
OCTaJIbHbIe 3HAYEHHU A AYeeK PaBHEI HYJIIO.

3HaueRHUs KOoJa B n-# suyeiike AJIA cleAyIOMEro NOKoJeHHA
6yaem o603HauaTh S(n). BEUMaTeJaLHO IPOAHAIU3UPOBaAB chop-
MYJIMPOBaHHEIE Bbillle IPaBUJIA 3BOJIOIMH, IPHUXOAUM K CJIeAY-
omei popmyJe:

Ecau
1<R(n-2)+R(n-1)+R(n)+ R(n + 1) + R(n + 2) £ 3,
T0o S(n) =1, unaue S(n) =0.

9ra dpopmysa paboraer AnA 3HaYeHHI n ot 3 1o 18. Beeraa:
S(1) = S(20) = 0. Ina aueex c HoMmepamu 2 u 19 B fJa"HHO#K cymMMe
HYXKHO yOpaTh mo ofHOMY cjaraeMomMy. Ho MOKHO MOCTYIHUTH
HHaYe, YTOOLI OCTABHUTL CIpaBEAJINBOI AaHHYIO GopMysy AjisA
BceX fAdYeeK JKHU3HEHHOrOo MpPOCTpPaHCTBA. [JIA 3TOro K OTPe3Ky
Jo6aBUM 110 OgHOHM PUKTHUBHOI siueiike cipaBa Hu cjeBa. Ux HO-
Mepa 6yAayT, cooTBeTCTBeHHO, 0 1 21. B 3THX A4elKax, KaKk H B
aqeitkax 1 u 20, Bcerga 6yayT xpaHUThCA HYJIH. Torga HamKUcanH-
HYI0 GOpMyNy MOKHO IPUMEHATH AJ4 n oT 2 xo 19.

Hrax, Mmozesns mocTpoeHa u popmanusopana. OgHAKO UMHU-
TAIlMOHHOI MOJEJBIO OHA CTAHET TOJILKO B Pe3yJILTaTe peaju-
3aIlMH C MOMOIILI0 KAKOro-TO IPOIrPAMMHOI'0 KOMIILIOTE PHOT'O
cpeacTBa. B KauecTBe TaKOro cpeacTBa BeibepeM TabJIWYHEIN
nmponeccop.

Mogenno JXKU3HEHHOr0 IPOCTpaHCcTBa OyAeT CTpPOKa 3JIeK-
TpoHHOMH Tabsuin. IlepBasa cTpoka — nepBoe NOKOJIeHHAE, BTO-
pas CTpOKa — BTOpOe MOKOoJeHHe U T. A. Toraa HoMepa sidyeeK
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OyAyT uAeHTHAUINPOBATHCA HMEHAMM CTOJOLOB TabGJIMIIbI.
Hueiika 0 — cTonben A, sueitka 1 — cronben Bu . ., aueiika
21 — ctonben V.

B nepBoii cTpOKe BHICTABHM €JUHHUIIL] B AYeiiKax, 3acejyieH-
HBIX B IIEPBOM IOKOJIeHHH. IOTo 6yayT aueiiku F1, 11, M1.
3HaYeHUA HE3AIOJHEHHBIX AYeeK M0 YMOJYAHHIO IIPUpPABHM-
BAIOTCA K HYJIO.

Tenepb B SYEHKH BTOPOM CTPOKH HYKHO 3anucaThb GopMyJIbl.
CaesaTh 3T0 AOCTATOYHO oAMH pa3. Hanpumep, B adeitky C2 3a-
HECTH CJeAYyIom Yo dopMyy:

=ECJIIN(U(A1+B1+C1+D1+E1>=1;
A1+B1+C1+D1+E1<=3);1;0)

Hanee, ckoouposas 3Ty GOPMYJY BO BCE OCTAJNLHEIE SYSHKH
BTOPOIi cTpoku ¢ D2 mo T2, mosnyynM KapTHHY pacupefesieHusA
JKHMBBHIX OPraHN3MOB BO BTOPOM HOKOJICHHH.

Yro6bl HOJYYUTEH TPEThe IOKOJIEHHEe, JOCTATOYHO CKOMUPO-
BATh BTOpPYIO cTpoKy (06ok C2:T2) B TpeThio CTPOKY (GJIOK
C3:T3). Tax MOYXHO IPOAOIIKATH CKOJILKO YI'OAHO.

Ha puc. 4.4 noxasaHpl pe3yJabTaThl UMUTAITUOHHOTO MOJEJIH -
POBaHUSA IPOIECCA YBOJIOLHNH HCXOLHOTO PACCEJIeHUSA MXUBHIX
OPraHU3MOB BILIOTH A0 10-ro mokoseHnsi. Bce oueHb HAMIAAHO.
OGpaTuTe BHUMAaHUE, KAK JPAMATUYHO PA3BUBAJINCH COOBITHA!
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Puc. 4.4. Umuranusa B 3JieKTPOHHOM TaGJinne 5BOJIIONMH JeCATH
MOKOJIEHM i HOMYJIAIMM XXUBEIX OPTAHU3MOB
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B mecToM nOKOJIeHMM HACTYIHNJO COCTOSIHHE IepeHaceie-
HuA. B pesyibTare B ceAbMOM IOKOJIEHNMM BBIMEDJIH BCe opra-
HHM3MBI, KpoMe KpaiiHux. Ux cnacjso cBo60ogHOE mIpOCTPAHCTBO
cieBa ¥ cupaBa. OT HUX IIOIJIa HOBAsI BOJIHA YKU3HHU!

PaccMoTpeHHas 3ajada #ABJIseTCHA
YIPOUIEHHKIM (OAHOMEPHLIM) BapuaH-

o ToM mu3BecTHOl Mozenu k. Komyasa,
. KOTOpadA Ha3LIBAeTCA ‘cJRnsum. B
4 3TOM MOZEeJM 3BOJIOOWUA INONYJIAMUNA

JKMBBIX OpPraHM3MOB IIDOMCXOAHUT B
IABYMEDHOM IMpoCcTpaHCTBe. PaccmaT-
pHUBaeTcs HIpPAMOYroJbHasa o06JacTh,
paszesieHHAA HA KBaApPaTHHIEC AUEHKH,
Torga y Ka)Jao# BHYTpPeHHeH AueliKM uMeeTcAa 8 cocepeii.
Cyan6a xX1U3HU B A4eiiKe TAKIKe 3aBHUCHUT OT COCTOAHUSA COCel-
HEUX KJeToK. Ho Temeppr mpaBujia 5BOJIOONUH TaKHe: €CJH
KJIETKA JXUBas 4 B ee OKPYKeHUH GoJiee Tpex KUBBIX KJIETOK,
TO OHa morubaer OT mepeHACEJeHUA; €CJIN Xe KHUBHX cocegelt
MEeHbIIIe IBYX, TO OHa morubaeT OT oZMHOYECTBa. B mycroii
KJIETKE B CJEAYIOMEM MOKOJIEHNY 3aPOKAAETCSA KU3Hb, €CJIH
V Hee eCTh POBHO TPH JXKHUBERIX COCeJia.

ITonpo6yiiTe cCAMOCTOATENLHO MOJYYUTH HMUTAIIUOHHYIO MO-
AeJib AJIS 3TOM 3a5a49H B cpejie 3J1eKTpoHHOoM Tabaunei. [Tocaeno-
BATEJbHOCTD JeHMCTBUM OyAeT aHAJOTMYHON pPacCMOTPEHHOH B
npumepe. Ilo-npexHEMY AJIA NEPEXoa K HOBOMY IOKOJIEHHMIO
HYJKHO HCHOJIB30BaTh MeETOJ KOIHMPOBaHUS auanasoHa. Ho
TOJILKO TeNnepb NPUAETCA KONHPOBATh He JMHEHHBIA ANAA30H,
a IPAMOYTOJILHBIN.

KopoTtko o rnaBHOM

PaccMoTpeHHAasT MMHTAIMOHHAS MOJENIbL 3BOJIOIMOHHOTO
THUIIA TNO3BOJIET IPOCJEAUTL 38 U3MEHEHUAMH B paccejeHHH
SKHMBBIX OPraHU3MOB CO CMEHOI IOKOJIEHUIA.

Yno6cTBO IpUMEHEHUA 3JIEKTPOHHON TaGMMObI AJIA KMUTA-
OUOHHOTO MOJEJMPOBAHUA 3aKJIOUAeTCs B MPOCTOTE peayusa-
MM BEIYHUCIUTEJIHHOrO aJITOPUTMA U HaTJIAAHOCTH OHpeCTaBie-
HUA pe3yJIbTATOB,




' TEXHONOIMA TABNNYHBIX

UndopmanyuoHHan cTpyKTypa
3NeKTPOHHOM Tabnuubl (3T)

| Ka WneHTtudmkaumna: Homep CTPOKU
e oTpoKa (1,2, ..., 65536)
1 B UaeHTudukauma: GykBeHHOE UMA
5 CronGeu no ancbasuTy (A, B, ... Z, AA, AB, ..., IV)

WneHTndukaums: sepx. nes. Ayenka,
| E Bnok HWX. NpaB. auedka (A1:F10, B7:534)

| = WpenTndmraums: ctonbeu_cTpoka,
(A1, B2, ..., IV32767)

Toxct NocnenosarenbHOCTH CUMBONOB,
He ABNAIOWANCA YUCNOM Ui POPMYNON

| O6bivHan dopma
Mpumepst: 12 —321 24,45

Yucno

|
fAuelika

3kcnoHeHunanoHan gopma
Mpumepsbi: 2e5 0,5e—7

| Onepgumﬂi Maremaruyeckue:
=500 KOPEHb, SIN, COS, LOG ...

Ycnoswan ECNW(...) |

[aHHbie B s4elike

Noruueckue: U, UM, HE I

Cratuctuyeckue: CYMM,
CP3HAY, MAKC, MUH

dopmyna

OyHKUnm




Cucrema

OCHOBHbIX MOHATUMN

PACYETOB

rnaBebl 4

O6paborka aaHHbIX B AT

TabnuyHbIA Npoueccop
O ans paboTb! C aNeKTPOHHbIMU Tabnuuamu

OToGpaxeHue aHaueHUn

L]

Pexumbi [
oTobpaxeHus
] OrtoGpaxeHue opmyn
Mepecyer C usMeHeHVeM 3Ha4YeHui onepaHaos
dopmyn thbopmyna MrHOBEHHO NepecHUTLIBAGTCA
MpuHumn Ccbinkv Ha sveliku B opMynax
OTHOCUTENIbHOW i onpeaeneHbl OTHOCUTENLHO
appecaummn MecTopacnonoXeHus GopMynbi
BO3MOXHOCTb NOCTPOEHWUA
Penosas - auarpamm U rpadukos
rpagmka N0 TabNUYHLIM AaHHBIM
Komanabl Konupoaanue dparMeHToB;
MaHUNynpoBanus |— yfarneHve CTpok U cTon6uos;

AunanasoHamu

COpTMPOBKA CTPOK NO cTon6uy




138 Mnasa 4. TabnuyHbie BLISUCNEHNUA Ha KOMNbIOTEPE

? Bonpocsi u 3adaHus

1. T'ne ucooas3yeTca METOX MMHUTAITMOHHOTO MOAEINPOBAHUA?

2. B yeM oTIMYHe 3BOJIIONMOHHOM 381891, pellaBIIeiica METOLOM Ma-
TeMaTHYeCKOro MoAeJupoBanua B § 23, oT 3aAaq9n, pemasmeicsa
B JaHHOM naparpage MeTogoM HMHTAIIMOHHOIO MOJEJHPOBAHNA?

3. IIpoBeanTE BLIYNCINTENLHEIN 3KCIEPUMEHT HA JUHEHHON HMHUTA-
IHOHHOMI MOJEJN JJs PA3JNIHLIX BADHAHTOB HCXOQHOTO pacceJie-
HHA OPraHN3MOB. a) BoaMoxxHO JIM TaKkoe paccejleHHe, DA KOTO-
POM BCe OPTraHM3MEI B KOHIIe KOHIoB BRIMPYT? 6) He BegeT s1u Jito-
6oe pacceJleHMe B KOHEYHOM HMTOreé K OZHOM M TOil ke
IOCJIefOBATEJLHOCTH MOKOJeHHi? B) UTO MeHsieTCsa C U3MEeHeHH-
eM pasMepa JXHU3HEeHHOT0 IPOCTPAHCTBA?

4*, TIocTpoiiTe B 3JEKTPOHHEIX TAGIMIAX [ABYMEPHYI0 MOZeJhb
«us3an». IIpoBeauTe BRIYACIUTENLHBINA 3KCIIEPIMEHT C PA3HLI-
MH BapHAHTAMH OEepBOHAYAJILHOT'O PacceleHNA OPraHUu3MOB.

5%, Pemas npeanaymylo 3afa4y, nonpo6yiiTe HaiTk TaKke NepBOHA-
yaJbHhEIE pPacceJieHHsI, KOTOpEIe: a) o6peueHn! HA r'ubes; 6) He Me-
HAIOTCA CO CMEHO IIOKOJIeHHH; B) BeAyT K NepHOaudeCKOo# cMeHe
HOBTOPAIOIIUXCA KOHGUTYpALUil pacceIeHN.

YeMy Bbl AOMKHbI HAYYUTLCS,
u3y4uB rnasy 4

OcBouTh OMH N3 TAOJNYHEIX IPOLECCOPOB.

BxoauTs B mporpaMMy, OTKPBIBaTh (haiia ¢ roToBO# 3JIEKTPOH-
Hoit Tabnuneit (9T), coxpanaTs T, BLIXOAUTHL U3 IPOrPDAMMEL.

MenaTh pexMMBI 0OTOOpakeans uagopmanuu B IOT.

PemaxTupoBaTh cogep:kumoe sideex IT.

BBoauTh B sueiiky TaOJIUIBI TEKCTHI, YHUCJIA, POPMYJIHI.

BRITOJHEATL OCHOBHEIE Ollepanuy ¢ aAuanazonamu IT: Konu-
poBaHUe, yiaJleHue, BCTABKY, CODPTUPOBKY.

ITosmyguaTs JuarpaMMEI ¢ HOMONIbIO rpatuyecKkux cpeacts TII.

Cosgpasats AT s HECTOXKHELIX TAGJIUUHEIX PACUETOB.

(4
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3pecb Bbl y3HaeTe

® YTO U3ydaeT HayKa KnbepHeTuka

e YTO TakKOe anropuTM ynpasneHuna

o Kakue ObiBatoT anropuTMmbl U Kak OHM ONUCLIBAIOTCH
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SAARLIBLIMT X 275
A oL

YnpaBneHue
§ 25 | v kubepHeTnka

OcHoaHble membL napazpagpa:

N B03HUKHOBEHUE KUGEDHEMUKU;
® YmMo makxoe ynpasnexue;
R aJzOpUMM YnpasieHua.

BrI y:Ke 3HAKOMBI ¢ HEKOTOPBLIMH 00JIACTAMY MCHOJb30BAHUA
KOMIIBIOTEPOB., 3HaeTe, UYTO C MOMOILBIO KOMIILIOTEPA MOXHO Iie-
YaTaTh KHUTH, BHIIOJHATH YEPTEXKHU M PUCYHKH; OBICTPO mepexa-
BaThb MHGOPMALMIO Ha GOJIbIITE PACCTOSHUSA, CO3AABATH KOMIbIO-
TepHble CIIPABOYHHKH Ha JIIOOYI0 TeMy; MPOM3BOJUTHL PACYETHI.
CymiecTBYyer elije O4HO BA’KHOE IPUIOKEHIEe KOMIILIOTEPHOM TeX-
HHUKH — MCIIOJIb30BaHNE KOMIIBIOTEPOB AJIdA YIIPABJIEHUA,

Bo3uuKkHOBeHMEe KMOEPHETHKH

B 1948 roagy B CIIIA u EBpomne BHIILIA KHHNTra aMepPHKaH-
ckoro marematuka Hop6epra Burepa «KubGepHeTHKa, HJIN
yInpaBJjieHHe ¥ CBA3b B )KUBOTHOM U MAaIIM-
He». JTa KHUra IPOBO3IJIACHJIA POXKAECHHNE
HOBO HAYKY — KHOEepHEeTHUKH.

He canyuaiino BpeMA NOABJIEHUA 9TOTO Ha-
YYHOTO HaIpaBJIEHUSA COBHAJIO C CO3JaHUEM
nepBeix OBM. H. Bunep (puc. 5.1) npeasu-
JieJI, 4TO UCnoab3oBauue IBM nnsa ynpasie-
HUSA CTAHET OJHUM M3 BAXKHEHIINX UX IpH-
JIOKEeHM, a AJiA 9TOro norpebyerca riy6o-
KM  TeopeTHYeCKMH  aHajJu3  caMoro
mmporecca yIpaBjeHnsa. JTOMY U IIOCBANIEHA
HayKa KuOepHeTHKa.

Puc. 5.1
Hop6ept Burep

Yro TaKkoe ynmpaBJieHHE

YunpaBJieHHE eCTh IieJIeHAIpaBJIeHHOe
BO3IeMCTBHE ONHUX 00'LEKTOB,

KOTOPBIE ABJIAIOTC YIPABIAIOIIMMH,
Ha Apyrue o6beKThl — yIIpaBisgeMble.

IIpocreiimasn cutyanmna — gBa 00BEKTA: OAUH — YIIPABJIAIO-
Ui, BTOpoii — ynpaBiAeMblii. Hanpumep: 4yesI0BeK U TeJIeBU-
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30D, X03HUH " cobaka, ceerodop u aBTOMOOUIIL. B meproM mpu-
6iIMKeHuH B3aNMOeCTBIEe MeX Y TAKMMH 00'beKTaMH MOYKHO
onucaTh CXeMoii, n300pasKeHHoi Ha puc. 5.2.

YIPABNAIOLLINAN ynpaenaowee | ynpagnsiEMBbIit
obuexT BO3JencTeune o6bekT

Puc. 5.2. Cxema cucrems! ynpasjienusa 6e3 o6paTHOM CBA3N

B nnpuBeieHHBIX IPUMePAax yIpasJAioniee Bo3aeicTBIe IpoOn3-
BOAWTCA B pa3HBLIX opMax: YyeJIOBEK HAXKNMAaeT KHONIKY WM II0-
BOPAYMBAET PYUYKY YIIPABJIECHHSA TEJIEBH30POM; XO3AWH I'0OJIOCOM
nopaet KoMaHAy cobake; cBeTodop pa3HBIMH I[BETAMH YIIPaBJIAET
IBHIKEHNEM aBTOMOOIIIE 1 NMelleXoJ0B Ha IIePeKPECTKE.

C xubepHeTHUECKOI TOUYKH 3peHHA
fg‘) BCE BAPHAHTHI YIIPABJIAIOIOIAX BO3AEMCTBUIL

CJIeAyeT PacCMaTPUBATE KAK YNPasaiiouyo
uHpopmayuio, nepedasaemyio 6 popme KOMaHO.

B npumMepe ¢ Tes1eBH30POM Yepe3 IyJILT YIPaBJIeHHA IMepea-
IOTCA KOMAHAEI CJIeAYIOIIer0 THIIA: «BKJIIOYNTh/BRIKJIIOUYUTE»,
«TIePEKJIOUUTDh KAHAJ», «YBEeJIHUYNTh/YMEHBLITUTh 'POMKOCTE» .
Xo3auH nepenaer cobake KoMaHAbI rojocoMm: «CuaeTn!», «Jle-
sKaTb!», «Baare!». CBeToBBIe CHTrHAJLI cBeTodopa miogep Boc-
NPUHUMAET KaK KOMaHABI: KPACHBIM — «CTOATBH», JKEJIThIH —
«IPUTOTOBUTHLCAY , 3€JICHBIH — «€XaThb».

Anroput™m ynpasJeHUSA

B faHHOM BEIIIIe OIIpPeJeJIeHUM CKAa3aHO, UYTO YIpaBJIeHUe
€CTb IIleJIeHAIIPABJICHHEI IIPOIIeCC, T. €. KOMAHARI OTAAIOTCA He
caydaiiHBIM 00pa3oM, a ¢ BIIOJIHE OIIpefie/IeHHOH 11eyblo. B mpo-
cTeilllreM ciryuae I1eJIb MOYKeT ObITh JOCTUTHYTA I1I0CJIE BHIIOJIHE-
HUASA OZHOM KoMaHALI. A JocTHkeHUs 6GoJiee CIIOMKHOM Lieu
ObIBaeT HeOOXOAMMO BBLINMOJHHUTD IOCJIELOBATEIbHOCTD (CEPHIO)
KOMaHL.

L) ITocnexoBaTeILHOCTE KOMAHJA 110 YIIPABJIECHUIO
% 00'beKTOM, BLINTOJIHEHNE KOTOPOM IPHBOJKT

W

K JOCTHXKEHUIO 3apaHee TIIOCTaBJIEHHOM IIeJu,
Ha3bIBAETCHA AJTrOPHTMOM YIIDABJICHHMA.
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B rakom ciyuyae 06bE€KT yIpaBJIeHUSA MOYKHO Ha3BaTh HCHOJ-
HHTeJIeM YOPaBJIAIOmMEro ajJropurma. 3Ha4muT, B IPUBeJeHHBIX
BBIIIIE IPMepax TeJIeBU30p, co06aKa, aBTOMOOMJIb ABJIAIOTCA UC-
OOJHUTEJAMH YIOPaBJIAIOIINX aJITOPUTMOB, HAaIpaBJE€HHLIX Ha
BIIOJIHE KOHKpPETHEHIE IeJIH (HalTH HHTEepecylIyo IIepejady,
BHIIIOJIHUTH OINIpeZleJIEHHOE 3ajaHie XO03AMHA, GJIaromoJy4yHo
npoexaTrh IIepeKpPecToK).

C TOuKH 3peHHs KHOEepHeTHMKH B3aMMOJEMCTBHE MEXAY
VIIPABJIAIONINM H YIIPABISIEMbIM OO0 BEKTAMH DPacCMaTPUBAETCA
KaK uH@opMayuoHHuLit npoyecc. C 3TOH MO3UIMHN OKA3aJIOCh,
YTO caMble pa3HOOOpasHble IIPOIeCChHl YIIPAaBJIeHUs B IIPHPOJE,
TeXHUKe, 00II[eCTBEe IIPOUCXOASAT CXOAHBIM 00pa3oM, MOAYNHSA-
IOTCSI OJHUM U Te€M >Ke IPUHITUIIaM.

@ KopoTKo 0 rnaBHOM

KubepHeTnka — Hayka 00 o6IMMX CBOMCTBaxX IIPOIIECCOB
yIIpaBJEeHHUA B YKMBBIX U HE)KMBHIX CUCTEMAX.

YrpaBieHNe — 9TO IeJIeHAIIPABJIeHHOE BO3AeiCTBHE yIIPaB-
JAIOIIEro 06beKTa Ha OO'LEKT YIIpaBJIeHU .

C Touku 3peHHusT KHOEPHETHKHY yIIpaBJIeHUe IIPOUCXOIMT IIy-
TeM HHGOPMAIIMOHHOTO B3aHMOAEHCTBHA MEXAY OOBEKTOM
yIpaBJIeHUA U YIPaBIAIIIUM 00EKTOM.

ITocyiexoBaTEJIbHOCTD YIIPABJIAIOIINX KOMaH OIpeAeIAeTCA
aJTOPHTMOM YIIPaBJI€HHUS, 4 HUCIIOJHHUTEJNEM 3TOT0 ajJirOpuTMa
ABJsIeTCA O0BEKT yIIpaBJIeHHUA.

? Bonpocsi u 3alaHus

1. K10 66111 ocHOBaTesieM KuGepHeTHKH? B KAKOM roAy BHIILIA IEp-
BafA KHWTa o KubepHeTuke?

2. Yro Taxoe ynpasienue?

3. Urto npeacTaBaser co60il ypassioee Bo3JeiicTBHE C TOUKH 3pe-
HUA KNGepHeTHKN?

4. Yo Taxkoe aJropuTM ynpaBjeHus?

5. OnpegennTe, KTO UI'PAET POJIb YIPABJIAIOLIETO ¥ KTO (HMJIM YTO) MUI-
PaeT poJib 00'bEKTA YIPABIEHHS B CJAEAYIOLINX CHCTEMAaX  IIKOJIA,
KJlacc, CaMOJIET, CTaA BOJKOB, CTAA0 KOPOB.

6. [lna cucreM ynpaBiieHHs, BHISABJICHHBIX B NpeALIAYINEH 3agaue,
Ha30BUTe HEKOTOPHIe KOMAaH/LI YIIPABJEeHNA U CKa)KUTe, B KAKOii
dopme oHU OTAAIOTCA.
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YnpaBneHue
§ 26 | c obparHo# ,
CBA3bIO

OcHno8Hble membL napazpaga:
® JUHElHbLI anzopumm,
m o6pamnan céasv;
» Modendb ynpasaeHus ¢ 06pamHuoil c8a3vio;
B YUKAbL U 6eMEBJEHUA 8 GNZOPUMMAX;
B CUCMeMbL C NPOZDAMMHLLM YNpasaeHueM.

JIuaeHHBIA aJropUT™M

Ecan BHMMaTEeNLHO 00AYMATH PACCMOTPEHHEIE B IPEeALIAYIOEM
naparpacde npuMepsl, TO MOXHO IPUATH K BLIBOAY, YTO CTPOro
B COOTBETCTBHM CO CX€MOil Ha puc. 5.2 paGoTaeT TOJLKO CHCTEMA
«cBeTodop — aBTOMOGUIM». CBeTOobOp ¢HE IIAAA» YHOpPaBISAET
ABHJKeHMEM MaIlWH, He ofpamas BHUMaHUS HA OGCTAHOBKY Ha
nepekpectke. Bor anropurM pa6oThl cBeTodopa:

KPACHBIN-3EJIEHBIN-KEJITHIVI-KPACHBIVI-
SEJIEHBIN-KEJITBIN-KPACHBIN u T. 1.

Taxoit aJITOPUTM HAa3BIBae€TCA JIMHEeHHBIM WJIHA I10CJI€q0Ba-
TeJIbHBIM.

O6paTean cBA3L

CoBceM HHaYE IIPOTEKAET IIPOIIECC YIIPABJICHUS TEJIEBU30POM
niau cobakoit. IIpexae ueM oTAATH OUepeqHYIO KOMAHAY, YeJio-
Be€K CMOTPHT Ha COCTOAHNE 00'beKTa yIpaBJeHNsA, Ha pe3yJabTaT
BhINIOJIHEHUA NpeAbIAymeil koMaHAbl. Eciii 0H He HamieJ HYX-
HYIO Iepefadyy Ha JaHHOM KaHaJe, TO OH IEePEKJIOUNUT TeJIeBH-
30p Ha cJeRYIOIINH KaHAJ; ecJIN coDaxa He BHIIIOJIHNJIA KOMaHAY
«JIEXKATB!» , XO3ANH IOBTOPHUT 3TY KOMaHAY.

W3 3THX npuMepOB MOYKHO CAEJIATH BHIBOJ, UTO YIpPAaBJIEHHE
NPOUCXORUT 3thheKTHBHEE, €CIH YIIPABIAIONINI He TOJbBKO OT-
AaeT KOMaHJALI, T. €. paboTaeT IpAMAaA CBA3b, HO U IPUHNMAET
HHGOpPMAIINIO OT 00'bEKTA YIPABJIEHUA O €r0 COCTOSHUM, JTOT
npoIiecc Ha3LIBaeTCA O6PATHOM CBA3BIO.

M

O6paTHas cBA3L — 3TO IIpOIece Hepeaadu
MHPOPMAIIUH O COCTOSIHUHM O6'LEKTA YIIPABICHN
YHPaBJIAIONIEMY O0HEKTY.
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Mopeas ynpasiieHusa ¢ o6paTHoil CBA3BIO

YuopasieHuo ¢ o0OpaTHOH CBA3LIO COOTBETCTBYET CXEMA,
n3o6pakeHHas Ha puc. 5.3.

. Ynpaensiowee .
YAPABNKIOWNN P - > YNPABNAEMbLIN
o6bekT Bo3aeicTBue obbekT

T O6partHasn ceasb

Puc. 5.3. CxeMa cucTeMBl ynpaBiieHuA ¢ O6paTHOH CBA3BIO

IluKJabl H BeTBJICHHSA B AJITOPHTMAx

BoT Kak MOKHO 3aIIMCATh AJITOPUTM IIOMCKA HYYKHOM mepe-
a9 II0 TeJIEBH30DY:

BKJIIOYHUTD TEJIEBU30P HA 1-M KAHAJIE
IIOKA HE BYJIET HAUJJEHA UICKOMAJI [TIEPEJTAYA,
IIOBTOPSTS:
IEPEKJIIOYUTH TEJIEBU3OP HA CJIEQVIONIUN
KAHAJI

B 3TOM ajropuTMe COAEPKHUTCA YKa3aHUE HA IOBTOPEHUE Of-
HUX U TeX e AedcTBUH (IepeKJIOUNTh KaHaJ) II0 HEKOTOPOMY
yCJI0OBHIO (IOKA He HaiieM nepeaaqay). Taxkoii anropuT™ Ha3nIBa-
eTCA MUKJIHIECKHM.

Ecnu BMecTOo cBeTO(Opa Ha ITepEKPECTKe AOpOr paboTaeT Mu-
JHUOUOHEP-PEryJIUPOBOINK, TO YyIIPABJIeHAEe ABUKEHUEM CTAHET
OoJiee paMOHAJNBHBIM. PeryJIMpoBIIUK CJAEAUT 3a CKOIJIEHUEM
MAIIMH Ha IepeceKaloluXcs AOPOraxX 1 AAeT «3eJIEHYIO YIHNILY »
B TOM HANIPABJEHWH, B KOTOPOM B JAHHBIM MOMEHT 3TO HY)XHee.
Hepeaxo n3-3a «6e3M03II0ro» ynpasJeHHsS CBeToQopa Ha A0po-
rax BOSHHUKAIOT «OpoOKu». M TyT Ha MOMOIIL MOXKeT NMpHMATH
PEryJIHPOBIIHK.
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Ha3zoBem mnepecekalomueca poporu lopora-1 um Iopora-2.
Jloruka ynpaBjleHHA JABUKEHHEM OIMMUCHLIBAETCA CJCAYIOMUM
aJITOPUTMOM:

ECJIN HA TOPOT'E-1 CKOITHJIOCH BOJIBIITE MAIIINH
TO OTKPLBITH BN EHHUE I10 JOPOT'E-1
WHAYE OTKPLITh ABUXXEHUE I10 JOPOTE-2

3aech 10 oIpeAEJIEHHOMY YCJIOBHIO IIPOMCXOAUT BHIGOP OAHO-
ro u3 AByX AeiicTBUi. Takoil airopnT™M HA3BIBAETCA BETBAITHM-
ca. IIpoBepKa BHINIOJIHEHUSA YCJIOBHSA U B IIEPBOM, M BO BTOPOM
IIpMMepe CTajIa BO3MOXKHA b6j1arogaps o6paTHOM CBA3U: TeJIe3pHU-
TeJIb HAOMIOBAET 3a COCTOAHNEM TEJIEBH30pa, MHUJIMIIUOHED Ha-
6JrroaeT 3a COCTOSTHMEM ABHIKEHHUA Ha JOPOTax.

HWrak, B BapuaHTe ynpaBjieHus 6e3 06pamHoil C8A3U aro-
PUTM MOJKET IIPEACTABJATL CO00 TOJBKO 0FHO3HAYHYIO (Au-
HeilHy10 ) nocaedosamenvrhocmbsb komand. Ilpu Haamuuu o6part-
HOH CBfA3M M «HHTEJUIEKTYaJLHOI'O» YIIPABJAIOMIETO OOBEKTA
aJITOPHUTMBI YIIPABJIEHUA MOT'YT UMETDL CJIOKHYIO CTPYKTYPY, CO-
JepsKamylo AJIbTepHATHBHEIEe KOMaHAEI (BeTBJIEHUA) M IIOBTOPS-
Ionuecss KOMaHAbI (I{UKJIILI).

IIpn HaMuYnK OGPATHOM CBA3H AJTOPUTM MOIKET
ObITH 60JIee THOKHUM, HOIIYCKAIOIMIUM IPOBEPKY

YCJIOBH, BETBJICHHUA U ITUKJIbI.

IIpuunun ynpasjieHuA ¢ 06paTHOM CBA3bIO U €CTh OCHOBHOM
3aKOH, OTKPHITHIN Haykoil KubGepHeTukoi. OH KeiicTBYeT B cHC-
TeMax caMoif pa3HOi IPUPOALI: TeXHUYECKHUX, OMOJIOTHYECKHX,
COIIMAJIbHBIX.

CHcTeMBI ¢ IPOrpaMMHBIM YIIPaBJICHHEM

" CHcTEeMBI, B KOTOPHIX POJIb YIIPABJIAIOMIETO
% 06'beKTa MopyYaeTcsi KOMIILIOTEPY, HA3LIBAIOTCA
ABTOMATHYECKHMMH CHCTEMAMH C NPOrPaMMHLIM
ynpaBJIieHHEM.

JJ1a QyHKIITMOHUDOBAHUA TAKOM CUCTEMBEI, BO-IIEPBBIX , MEXK-
Iy KOMIBIOTEPOM U 00'b€KTOM YIIPaBJICHUS HOJKHA OLITH 0bGec-

10—1303
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neyeHa mpAMas u o6paTHas CBA3b, BO-BTOPHIX, B IaMATH
KOMIIBLIOTEpA AOJYKHA OBITH 3aJI0)KeHa IIporpaMMa yipaBJjieHus
(anropuTM™, 3aIIMCAHHKIA HA A3bBIKe MporpaMmmuposaHus). Iloa-
TOMY TaKoO# cmoco6 ympaBjieHU Ha3bIBAIOT HPOrpaMMHBIM
yYIIpaBJIeHHEeM.

IIporpaMMHOe ynpaBjieHHE OIHPOKO UCIIOJIb3YETCA B TEXHUYe-
CKHX CUCTEMAaX: aBTOIMJIOT B CAMOJIETE, ABTOMATHYECKAA JUHUSA
Ha 3aBOjJie, YCKOPHUTEJIb 3JIeMeHTapPHBIX YacTHIL B pusndeckoit ja-
fopaTopuH, ATOMHBIH PeaKTOp Ha 3JIEKTPOCTAHIIUH U IID.

ef(@ KopoTko o rnaBHOM

Yupasasaomas nadopManma nepegaeTcAa mo JUHUY NIPpAMOMA
CBA3Y B BHJe KOMaHJ yIpaBJeHNd; IO JIUHUU 00paTHO CBA3M
nepenaeTcsa nHGOPMAIKUA O COCTOAHUY 00'beKTa yIIpaBJIeHNA.

Bes yuera o6paTHOi CBA3M AJrOPUTM YIPABJIEHUA MOKET
OBLITH TOJIBKO JIMHEHHBIM, IIPU HAJINYUY O0OpATHOH CBA3H aJIro-
PHTM MOXKeT MMETb CJIOMKHYIO CTPYKTYPY, COLEPKAIYIO BeTBJIEe-
HUA ¥ TUKJILL.

CucreMel, B KOTOPHIX POJIb YIPABJAAIOIIEr0 00'beKTa BHIIOJ-
HsAeT KOMIILIOTED, HA3hIBAIOTCA ABTOMATHYECKHMHU CHCTEMAaMH C
IPOrpaMMHBIM YIIpaBJIE€HHEM.

? Bonpocst u 3adarus

1. Yo Takoe oO6paTHaAA CBA3b B IPOIECCe YIIPABJICHUA?

2. Kakyio CTPYKTYpPY HMeeT YIpaBJIAIOIIUIi aJIrOPUTM B cucTeMe 6e3
obpatHOit cBA3U?

3. Kakyio CTPYKTYpPY MOKeT MMETh YIIPABJIAIOIIANA AJrOPUTM IIPH
HaJIMYUu o6paTHOM CBA3U?

4. Yro TaKoe cUCTEMA C IPOrPAMMHEIM yIpaBJIeHUEM?

5. Ilpoasayn3npyiiTe CHCTEMY «YUUTENb—KJIACC» KAK CHCTEMY YIIPAB-
nenns. Kto spech ynpasnsoniuii 066eKT, KTO — 00BEKT yIIpasJie-
HuA? Kaxne fgeficTBYIOT MEXaHU3MBL OPAMOil 1 06paTHO cBA3N?

6. IIpuaymaiiTe cUTyanuy Ha ypoKe, KOTAa YUNTENb HCIOJb3YyeT BeT-
BJICHME WJIN IINKJI, IPAHAMASA YIPABJIAIONINAE PEIIeHNA.

7. HaszoBuTe cHuCTEMY, B KOTOPOH YUYHUTeNb SABAAETCA OOBEKTOM
yupaBjeHus. Ilpoanajmusupyiite ee.

8. OnumuTre cucreMy o6yueHus, B KOTOPO POJIb YUATEJA BEIIOJIHA-
eT KoMnbloTep. Kakne MexaHU3MEI IPAMOi ¥ 06paTHOM CBA3M Aeii-
CTBYIOT B TaK0# cuctemMe? B ueM IpenMyIiiecTBa 1 B 4eM HELOCTAT-
KX KOMIIbIOTEPHOT0 OGYUeHUA 110 CPABHEHUIO C TPAAUIIUOHHBIM ?
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OnpepneneHue
§27 | m CBOMCTBA
anropurma

OcHogBHble membt napazpaga:
= NPOUCXONOeHUe NOHAMUA «AN20DUMMD;
UCNOSIHUMeEeNb AA20pUMMA;
anzopummuiecxuil A3viK;
ceolicmea anzopumma; *
onpedeneHrue anzopumma,
dopmanvHOe uCNONHEHUE anrzopumma,
Y¥mo maxoe npozpamma.

IlonsaTHe anropuTMa Tak ke QyHIaMEHTAJBHO AJd MHPOP-
MAaTHKM, Kak M nouatue uHpopmanuu. [losToMy B HEM OYeHB
BAXKHO KaK cJeayeT pasobpaTscs.

IIpoucxoxaeHne NOHATHA «AJTOPHTM»

CaMo ¢JIOBO «aAJITOPUTM» IPONCXOANUT OT MUMEHHU BLIJAIOMIEro-
cs MATEeMATHKa cpeAHeBeKoBoro Bocroxka Myxammena u6H
Mycu ans-Xopeamu (787-850). M GuLIM NpeAJIOKEHE IpHe-
MBI BBEIIOJIHEHUA apU(PMETHYECKHMX BRIYHUCICHUH ¢ MHOTO3HAY-
HBIMH YHCJIaMH (BAM OHH XOPOIII0O 3HAKOMBEI U3 IITKOJIbHOM MaTe-
maTukn). Ilos:xke B EBpone aTu npueMBl Ha3BaJIK AJIrOPUTMAMH,
ot Algorithmi — naTMHCKOro HanMCaHUA UMEeHH aJIb-XOpe3MH.
B Hane BpeMs IOHATHE AJIFOPUTMA IIOHUMAETCA ITHPe, He orpa-
HUYHMBAETCHA TOJHKO apUPMETHUYECKUMHU BHIYNCIECHUAMH.

HcenoasnTeas aJropurMa

W3 npeapiayimero naparpaga Bbl y3HAJIHW, YTO AJIrOPUTM —
BTO IOCJIEeAOBATEJBLHOCTh KOMAHJ YIPaBJI€HUA KaKUM-JIH00
o0'beKTOM. MBI Ha3BaJIM TaKO# 06'HEKT 06'EKTOM yIIpPaBJIEHUSA
MJIX HCHOJHHTEJIeM ajropurma. M MoKeT OBITh KaK TeXHUYe-
CKO€ YCTPOMCTBO, TaK U JKHUBOE CYIECTBO.

PaccMoTpuM MCHOJHUTENA-YeI0BeKa. 1 Hero MoxxHO chop-
MYJHMPOBATL MHOYKECTBO AJTOPUTMOB, HAIPHUMED AJI'OPUTMbI
apupMeTHYECKHX BLMHUCIEHHH. C TAaKHUM Ke YCIIeXOM MOYKHO Ha-
3BaTh AJIFOPUTMAMH MHOXKECTBO Pa3JIMYHLIX MHCTPYKIIHH, NIpeA-
NIMCHIBAIOMINX IIOCJI€OBATEIbHOCTD AEHCTBUI YeJIOBeKAa IJISI BbI-
TIIOJIHEHMA Kakoii-mnbo paborel. Hanpumep, KyJIMHapHBIA pe-
IENT — 3TO AJITOPHTM PaboThl IOBapa C IEeJIbI0 MPUrOTOBJIECHUA
6J110/1a; MHCTPYKIUSA IO cOOpPKe MAIIMHKHM M3 JeTajeil JeTCKOro
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KOHCTPYKTOPa — aJITOPUTM AJiA peOeHKa; MHCTPYKIMA II0 UCIIOJIb-
30BaHMIO KYXOHHOI'0 KOM0OaiiHa — aJITOPUTM JJIA JOMOXO3AMKH.

Bri, HaBepHOe, HUKOT/Ia He 3aJyMBIBAJINCh HAJ TeM, KaKoe
KOJIMUECTBO AJITOPUTMOB BaM M3BEeCTHO. JKM3HEHHHBIHN ONBIT ye-
JIOBEKa pacTeT ¢ YBeJIMUYEHUEM YMCJa OCBOEHHRIX MM AJrOpuUT-
moB. Hanpumep, 4ToOLI pe0eHOK HayumJIcsA IIOKYIIaTh B Marasm-
He xJye0, eMy Hy>XHO CHa4Yajia paccKasaTh (a Jydile IOKa3aThb),
Kak 3To feyaercsa. OCBOMB «aJropuTM MOKYNKM xJjeba», OH B
JaJbpHelIeM 6yAeT yCIeIIHO BITIOJIHATS 3Ty paboTy.

Ilonck BEIMTPBINTHOM TAKTUKH, a CJI€IOBATEJIbHO, VI JITOPHUT-
Ma HECJIO)KHOI UIpbl — HHTepecHas U IoJie3Hasa 3ajava. Pac-
CMOTPHUM OJHY U3 TAKMX UTP, KOTOPasA Ha3sIiBaeTcA Urpoii Baiue.

HUrpator aBoe. Ilepea vumu 21 nmpeamer, AONYCTHM, KAMHN
(Takyxe moxkeT ObITh 11, 16, 26 uT. a.). Urpoku 6epyT KaMHH 110
ouyepean. 3a OAUH XOJ MOXKHO B3ATh 1, 2, 3, 4 KamusA. IIpourpsi-
BaeT TOT, KTo 3a0KpaeT mocjaeJHUH KaMeHb.

VMeeTca BRIMIPBIIITHASA TAKTHKA AJId UI'POKA, OepyIiero Kam-
HU BTOphIM. OHA 3aKJI04YaeTcsa B TOM, YTOORI 6paTh TaKoe KOJIK-
YeCTBO KaMHeii, KOTOpoe JOIOJIHIET YNCJIO KaMHEeH, B3ATHIX CO-
NEePHUKOM Ha NpPeABLIAYIEeM Xofe, A0 IATH. JTOT AJTOPHTM
MOJKHO OIIMCAaTh B BU/€ IIOCIEeA0BATEIbHOCTH KOMAaH/:

aar Urpa Bame
HAY
1. IIpegocTaBUTh XOJ COIEPHUKY.
2. B34Tb CTONIBKO KaMHeH, YTO6BI B CyMMe ¢ IPeAbIAYIINM
XOZI0M CONIEPHUKA IMOJIYUYHUJIIOCH 5.
3. Ecam ocrajyicsi OfMH KaMeHb, TO 00'bABUTL O CBOEM BbI-
HUTphbIlIe, MHAYE BEPHYTHCS K BHIIIOJIHEHNIO KOMaHAb! 1.
KOH

Wrpok, cTporo cieAyIoLImii 3TOMy aJITOPUTMY, GyAeT Bcer/ia Bhl-
WUI'DLIBATD, AAXKe eCJI OH He IOHUMAeT, IOYeMy TaK IIPOMCXOAHUT.

AropuTMEUYecKHH A3BIK

B npusesieHHOM mpuMepe 3alIMCH AJITOPHUTMA KUCIIOJIb3yeTCA
CHUMBOJINKA Y4eOHOTrO AJropuTMH9IecKoro a3eixa (AsA).

W3 npumepa BUAHO, YTO IIPH 3allMCH ajJropurma Ha Afl Bua-
4yaJjie MUIIETCH 3ar0JI0BOK, HAUMHAIOMIUICA CO CIyKeOGHOoro cJIo-
Ba aar (COKpaIeHHOE CJIOBO «aJITOPUTM» ). 3aTeM YKa3bIBaeTCA
Ha3BaHHe aJITOPUTMa, KOTOPOE COCTABUTEJb aJITOPUTMAa IIPUAY-
MBIBaeT caM. Cieyionias 4acTh Ha3LIBAETCS TEJIOM AJITOPUTMA.
Ona HauMHaeTCHA CO CAY»KeOHOro cjIoBa Ha4 (HAYAJI0) ¥ 3aKaAHYM-
BaeTCcA CJIOBOM KOH (KoHeIr). Tejio aJropuTMa IpeicTaBJIfAEeT Co-
60i1 mocJieA0BATEILHOCTS KOMAH/ AJIS UCIOJHUTEIS.
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3nech ¥ B gajbHeHnIeM caykeGHbIe CJIOBa B AJITOPUTMAX HA
AJITOPUTMHYECKOM #A3BIKe OYAYT B3amUCHIBATHCA JKHUPHEIM
mpudTom. B a3bikax nporpammupoBasua (kak u B Afl) cay-
sKeOHBIMH Ha3bIBAIOTCS CJIOBA, KOTOPLIE BCETa YIOTPEGIAI0TCS
B OJJHOM H TOM K€ CMEICJIE.

CroiicTBa aaropurma

W
3 IIpomecc pemenus 3agauu JoJKeH OBITH pa3ouT
Ha [I0CJIeA0BATEILHOCTD OT/AEJIHbHO BEIIIOJHAEMbBIX

maros.

9TO CBOMCTBO AJITOPUTMA HA3KIBAETCS JHCKPETHOCTHIO.

Besaxuit aropuTM cocTaBigeTCA B pacdyeTe HA KOHKPETHOI'O
HUCHOJIHUTEJIA C YYETOM €r0 BO3MOKHOCTEH. 111 TOro 4Tobh! aJj-
TOPUTM OLIJI BLIIOJIHUM , HEJIB351 BKJIIOYATH B HEI'O KOMaH/AEI, KO-
TOpPBIE MICIIOJIHUTEb HE B COCTOAHUHY BLINOJHUTE. Heib3s moBa-
py nopydvaTth paboTy TOKaps, Kakas 6bl NOAPO6GHAS HHCTPYKOUS
€My HU JaBaJIACh. ¥ Ka’KAOT0 HCIIOJHUTEJISI UMEETCS CBOM nepe-
YeHb KOMaH/J, KOTOPhIE€ OH MOXKeT UCIIOJHUTEh. TaKoi mepedeHb
Ha3bIBAETCA CHCTEMOH KOMAaHJ HCHOJHHTENS aJIrOPHTMOB

(CKR).

AJII‘OpH'l‘M, COCTaBJIEHHBIH JJIs1 KOHKPDETHOI'o
HUCIIOJIHUTEJI A, NOJIXKeH BKJIIYaTh TOJIBKO Te

KOMaHAbl, KOTOPHIC BXOASAT B CUCTEMY KOMaH/
HCIIOJTHUTEJIA.

3TO CBOMCTBO aJIropruTMa HAa3hIBAECTCA IMOHATHOCTBIO.

AJropuTM He HOJDKEH OBITh PACCUMTAH HA NPUHSATHE Ka-
KHUX-JIHU00 CaMOCTOATEJbHBIX pemIeHW#d WCHOJHHUTEJIeM, He
NIpPeAyCMOTPEHHBIX COCTABUTEJIEM AJITOPUTMA.

QQA Kaxxpas komasza aJropuTmMa JOJJIXKHA onpenejaaThb
OAHO3HaA4YHOEe }IeﬁCTBHe HUCIIOJITHUTEJIA.

910 CBOICTBO aJIrOpuTMa Ha3bIBaeTCA TOTHOCTHIO.
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JTOo CBOMCTBO aJIropuTMa Ha3blBaA€TCsA KOHCYHOCTHIO.

HUcnonuenue aJropuTMa J0JIXKHO 3aBepIINTHCA
34 KOHeYHO€ YHCJIO IIIaroB.

Jnsa ycnelrHOro BBIIIOJHEHHs Ji060# paGoThl MaJIo HMETh ee
ajaroputM. Beerga TpeGyioTcs eme KaKue-TO HCXOAHbIE JaAHHBIC,
C KOTOPBIMHM GyAeT paGoTaTh HCIIOJHKUTENH (IPOAYKTEI AJIA HpH-
roroBJieHHMs 611048, feTaJIH 15 c6opa TEXHUYECKOro yCTPOoiCcTBa
M T. 11.). UcnosnHNnTeENI0, peInaloineMy MaTeMaTHYeCKYIO 3a5a9y,
TpebyeTcs McXoxHas 4YMcIoBas HHpopMamms. 3agadya Bcerga
dopmyanpyerca Tak: dana ucxodnas urnopmayusn, mpebyemcs
noayyumbs Kaxoii-mo pesyavmam. B MaTeMaTHKe BBl IIPHBBIKJIHA
B TAKOM BHJe 3aIlCBLIBATDH yCJIOBUA 3axad. Hanpumep:

IlaHO: KaTeThl HPAMOYTrOJbHOI'O
TpeyroJLHUKa a = 3 cM; b =4 cMm.
HaiiTi: rumoTenyay ¢

AJII‘OpHTM pemeHnnda aToi 3aa4Yl MOYXHO IIpeACTaBUTh B Ta-
KOM BHAe:

aar 'mnorenysa
HaY

1. BosBecTH a B KBajgpar.

2. BoseecTu b B KBajgpar.

3. C10KNTH pe3yabTaThl AeiicTBuii 1 u 2.

4. BEIYHCINTH KBaAPAaTHEIL KOPEHb Pe3yJbTaTa

JeicTBHA 3 U IPUHATDH €ro 38 3HAYCHHUE C.

KOH.

Kaxxayio U3 3TUX KOMAHJA MOYKeT BBINOJHHUTH JII000i 4eso-
BEeK, 3HAIOI[MIA OCHOBBI MATEMATHKH, CJIeJOBATEJILHO, OHH BXO-
OAT B €r0 CUCTEMY KOMAHA.

Eme npuMep: AjA IOUCKa HOMepa TejedoHa HYIKHOTO BaM
YeJIOBEKa UCXOAHBIMHU JAHHBIMH ABJAIOTCA: GaMUINA, HHAIM-
aJibl YeJIOBeKa M Tejle(poHHAA KHUTra (TouHee, MHGpopManus, 3a-
KJIOYEeHHaA B TeJe(poHHYI0 KHUTYy). OHAKO 3TOr0O MOXKET OKa-
3aTbCca HeJocTaTouHo. Hanmpumep, BEI HineTe HoMep TeJedoHa
CmupnoBa A. . 1 o6Hapy kHBaeTe, YTO B KHHUTe IATH CTPOK C
damunnmeii «Cmupros A. U». Bamn ucXogHbIe JaHHLIE OKAa3a-
JINCh HenoAHbLMU AJIA TOYHOTO pellleHNA 3aa4y (BMECTO OJHOT'O
HoMepa TeJse(OHA BEI MOJYYHIN NATH). OKa3aIoch, 4YTO HYYKHO
3HATH ellle AOMAMIHUT agpec.
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Ha6op: «bamMuiua — MHANUAJHE — TejeOHHBINM CIIpaBOY-
HUK — aJipec» SBJISAETCA NOJAHbIM HAG0POM AGHHbLX B 3TOMU CH-
TYyaluu.

w/a\
f}) ToJaLKO MMesA IOJHBIHA HAOOD JaAHHEIX,
MOSKHO TOYHO pelllUTh 3aauy.

Eciu ucxogHble JaHHLIe HENOJHBIE, TO 3aAavy JHuG0 cOBCEM
HeJIb3A PelINTh (HUYero HeJIb3sA Y3HATH PO FHIIOTEeHy3Y 110 Ofi-
HOMY KaTeTy), Ju0O IoJyd4aeTcs HEOJZHO3HaAYHOe pemenne
(oaTs HoMepoB TesedoHOB).

B 3apauax yupaBieHUA GU3NIECKUMHU 00beKTaMHU (ABTOMO-
6B, CAMOJIET, CTAHOK M T. II.) ICXOAHBIMHY JaHHBIMH ABJIAETCS
uH(popMaUA O COCTOAHNN 00beKTa yupaBjaeHus, o6 o6cTaHOB-
Ke, ero OKpyJ Kaloei.

Onpenenenne aJIrTOPUHTMAa

060061mas Bce ckazaHHOE, chopMyIupyeM onpeliesieHUe AJIro-
puTMa.

AJII‘O])I[TM — HOOHATHOE U TOYHOe ITpeAlIICaHe
gg‘) HCIIOJTHHUTEJIIO BBIIIOJITHUTHh KOHEUHYIO

IMOCJIeOBATEJIbHOCTh KOMAaH], IPUBOAAIYIO OT
HMCXOJHBIX JaHHBIX K HCKOMOMY Pe3yJILTATy.

tbopma.m.noe HCIIOJITHCHHE AJIrOPHTMA

Ecyn anropuTMm obiajaeT mepeyncJIeHHEBIMY BHIIIE CBOMCTBA-
MH, TO paboTa Mo HeMy OyAeT IIPOM3BOAUTHLCA HCIOJHHUTEIEM
¢opmaasao (T. €. 6e3 BCAKNX 3JIEMEHTOB TBODYECTBA CO CTOPO-
Hbl ucnoJHuTessd). Ha arom ocHoBaHa pabGoTa mporpaMMHO
yIpaBfaeMbIX NCIOJHUTE IeH-aBTOMATOB, HAIIpUMep IIPOMHKILI-
JIeHHBIX po60oTOB. P0oG0OT-MaHUIIYJIATOP MOKET BBLINIOJIHATH pa-
60Ty TOKaps, eCJI OH yMeeT BBHINOJHATHL BCe OllIePAaIliy TOKaps
(BKJIIOYATH CTAHOK, 3aKPEIVIATH pPeaell, IepeMeIaTh pesell, 3a-
MepaATs u3genane). OT UCHOMHUTENA He TpebyeTcaA IOHUMAHUA
CYLIHOCTH aJrOpuUTMa, OH JOJIYKEH JIMIb TOYHO BBIIIOJIHATH KO-
MaHJbl, He HAPYIIad UX OOCJeA0BATEJILHOCTH.

Yro TaKkoe mporpamMma

A uTo Takoe nporpamma? OTJIHYAETCSA JIX YeM-TO IIPOrpaMma
oT aaropurma?
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W
3 IIporpamMmma — 3TO aJIrOPUTM,
3aIMCAHHLIN Ha A3bIKe UCIOJIHUTEINA.
R

N IR

HMHade MOYKHO CKa3aTh TaK: AJITOPUTM U IpOrpaMMa He OTJIH-
YaloTcsl IO COAEePXKAHNI0, HO MOTYT OTJIMYaThCA 1o ¢opme.

JIia anropuTma CTPoOro He ompeznessaeTcs (opma ero mpex-
CTaBJIeHUA. AJITODHTM MOXKHO H300pasuTh rpapMuecKH, MOMK-
HO — CJIOBECHO, MOXXHO — KaAKMMHU-HHOYAh cIlemuabHBIMHA
3HAYKAMH, NOHATHRIMH TOJBKO ero aBTopy. Ho mporpamma
JOJI)KHA OBITH 3alINcaHa Ha A3bIKe NCIOJIHUTEJIA.

@ KopoTKo 0 rnaBHOM

CJ10BO «aJIrOpMTM» IOPOMCXOAMT OT MMeHH Myxammezna ub6H
Mycu anb-XopeaMu, IepBLIM IIPEAJIOMKHUBINEro IPAEMbI BhINOJI-
HEHUs apH(pMeTHIECKHUX OoNlepamuii c MHOTO3HAYHBIMHY YHCJIAMH.

Hcoonaurens ajaropurma — 39TO TOT 00BEeKT, oA yapasaJjie-
HHA KOTOPBIM COCTaBJIEH AJITOPHUTM.

IIponecc pemenus 3afgadu AOJIKEH OLITH pa3bUT Ha mocJeno-
BaTeJbHOCTH OTJAEJILHLIX IIAroB (CBOMCTBO JUCKPETHOCTH aJiro-
PHTMA).

Cucrema koMany ucnosauTtena (CKH) — sTo Bcs cOBOKyI-
HOCTh KOMaHJ, KOTOPbl€ HCIIOJHUTEIb YMEET BLIIIOJIHATS (IOHH-
MaeT). AJrOPHTM MOXKHO CTPOHTBH TOJIBKO M3 KOMAHJ, BXOAA-
mux B CKHY ucoonanTeNs (CBOMCTBO MOHATHOCTH aJITOPUTMA).

Kaxxnasa xoMagja aJiropuTMa yIpaBJjeHUA JOJIKHA ompese-
JATH OJHO3HAYHOE JeiicTBHe MCIOJHUTENS (CBOMCTBO TOUHOCTH
aJTroOpHUTMAa).

BrinonaeHMe aJiropuTMa AOJIMKHO IPUBOAUTH K Pe3yJbTATy
34 KOHEYHOE YU CJIO H1aroB (CBOMCTBO KOHEYHOCTH aJITOPATMA).

Jlna ycnmemBOro BHIIIOJHEHUA paGoOThl, peIleHNA 3aauy He-
o6xXoaMMO CoOOIMUTS (IepefaTh) MCIOJHUTENIO MOJHEIM HAaGop
HMCXONHHIX JaHHBIX.

BrinosiaeHue aJIropuTMa MCIOJHUTEJeM HIpou3BoguTca ¢pop-
MaJIbHO.

IIporpaMmMa OT aJIFOPUTMAa MOXKET OTJIMYATRLCA 1O PopMe, HO
He Io copgep:kanuio. IIlporpaMmma — 3TO aJropuTM, IpeACTaB-
JIeHHKII Ha A3bIKe NCIOJIHNTEJI.
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? Bonpocsi u 3adaHus

1. YTo Takoe anropurm? OTKyAa IPOMU3OILIO 3TO CJIOBO?

2. Y10 TaxKoe NCIOJHNUTEIb aJIropuTMa’?

3. KakoBBEI OCHOBHBIE CBOMCTBA anroputma?

4. Ha30BUTe UCIIOJHUTEJIEH CIeAVIOINX BUAOB PaboThi: yGOpKH My-
copa BO ABOPe; IIePeBO3KH ITacCAKHPOB; BhlAauu 3apaboTHOM mia-
ThI; IPHEMAa 9K3aMEHOB; CAa4Yl 9K3aMeHOB; 00yUeHNA AeTeil B MIKO-
Je. ITonpobyiite chopmyanpoBats CKU aa KaxA0OTO U3 3THUX HC-
HOJIHUTEJIEH.

5. OnpegennTe MOJHLIN HAG0OD JAHHBIX JJIA PeIIeHNU CAeAYIOIINX 3a-
na4 o6paboTKM MHPOPMAITHH:

e BBLIYMCJIEHHA CTOUMOCTH IOKYIIOK B MArasuHe; ‘
e BBLIYHMCJIEHUA CYMMEI CJaYH OT JAHHLIX BaMH IPOAABIY ACHET;
e OmpefieJIeHUS BPEMEHHU MOKA3a IO TeJEeBU30PY HHTEPECYIOMIEro

Bac bhunnma;

BBEIYHCJIECHUS IIOIALH TPEYTOJIbHUKA;

onpejesieHNA BpeMeHM NaJleHNuA KMPIUYa ¢ KPHIIIK JoMa;

onpejesieHUA MeCAYHO IIATEI 38 PACX O 3JIEKTPOSHEPIHH;

IIepeBo/ia PYCCKOT'0 TEKCTA HA UTAILAHCKHUIH A3BIK;

e IIePEBO/ia HTAILAHCKOIO TEKCTa HA PYCCKHUHA A3LIK.

6. ITonpobGyitTe chopMyIHPOBATEL ANTOPUTMEI 06paboTkn MHPpOpPMA-
MU JJ1 3afaHU U3 11. 6, eclIN UCTIOJTHUTEJIEM ABJISETECH BEI CAMH.
Kakre koMaHAL! IDA 9TOM BbI JOJIYKHBI YMETH BLINIOJIHATL?

Npacdnueckun
§ 28 | yuebHLIN
UCNONHUTENb

OcHosnvie membl napazpada:
8 Ha3HaveHue U 603MONHCHOCMU 2pAPULECK020 UCNOSHUMe-
aa (I'PHC);
s npocmbote komandovt 'PHUC;
s pa6oma 8 npozpammHoOMm pexcume;
» nuHelinbie npozpammsl Oasn I'PHC,

HasmaueHEue M BO3MOXKHOCTH Irpa()MuecKoro MCHOJIHUTENS
(T'PHC)

Y4yeOHBIC HCHOJHHTEJHM MCHOJB3YIOTCH AJA O0yUYeHHA CO-
CTaBJICHUIO YHPABJIAIOMINX &JITOPATMOB.
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EcTb MHOrO yue6GHBIX UCIIOJIHUTENEH, IPUAYMAaHHBIX AJIA 3a-
HATHUHN o nEGopMaTuKe. Y HUX pasHble, 4acTo 3a6aBHbIe Ha3Ba-
Husa: Yepenamika, Po6or, Yepre:xuuk, Kenrypenok, IIsineco-
cuk, Mypasgeii, Kykapaua u gpyrue. OGHN UCIIOJTHUTEH CO3ha-
IOT PHCYHKH Ha 3KpaHe KOMILIOTEpa, APYrHe CKJIAaALIBAIOT
cJIoBa N3 KyOMKOB ¢ OYyKBaMH, TPEThH NIePEeTACKMBAIOT IIpeaMe-
THI U3 OAHOTO MECTa B Apyroe. Bce 3TH UCIIOJTHUTEJIN YIIPaBJIA-
IOTCA IPOTrPaMMHBIM nyTeM. JlioGoMy U3 HHUX CBOMCTBEHHa
onpejeyeHHasi cpeaa AeATeJbHOCTH, CHCTEMa KOMAaHX yHnpaB-
JIeHH S, Pe;KHMBI pabOThI.

B npeApIaynINx rjaBax Mel n36erayu JeTaJlbHBIX ONMUCAHUN
PaGoTHI ¢ KOHKPETHRIMH BAPDMAHTAMH NporpamMm (pesaKToOpoOB,
CYB/l u nip.). M1 B 3T0ii riiaBe MBI He 6yieM JeTAJILHO OIIMCHIBATD
pa6oTy ¢ KAKUM-TO pPeabHBIM YUEOHBIM MCIIOJTHUTEJIEM U3 BhI-
nIenepeurclIeHHbIX (B KOMIBIOTEPHBIX KJAaccaX pPasHbIX MIKOJ
MOKeT OBITh pasHoe MporpaMMHoe obecredernmne). MuI onuirem
YCJIOBHOT'O MCIIOJTHUTEJIA, KOTOPBIA OUE€HDb ITOX0K HA HEKOTOPHIX
M3 CYIIeCTBYIONIMX B INIABHOM: CHCTEMOH KOMAHJH, SA3BIKOM M
IpueMaMy OpOrpaMMEPOBAHUS.

Muorue n3 yueOHbIX UCIIOJHUTEJICH 3aHIMAIOTCS PICOBAHUEM
Ha 3KpaHe KoMnbioTepa. I3 Ha3BaHHBIX BhIIIE 3TO Uepenaiika,
Kenrypenok, YepTesKHUK. OTy Irpynny MOXXHO HasBaTh rpacdu-
YeCKMMHM UCHOJHUTeNAMU. [IycTh Ham runoreTnyecKuii (mpuay-
MAaHHBII) HCIIOJHATEb TOXKe OyaeT 13 aToil «koMnanumn» . Haso-
BeM ero I'PUC, uro saraunt «I'Padpmueckuiit ACIOTHUTENDS .

Yro ymeer genats TPYC? OH MoXKeT mepeMeniaThCs IO IOJI0
M CBOMM XBOCTOM PHCOBATH Ha 3TOM II0Jie (IIPEAIIOJ0MX M, YTO
Yy Hero eCTh XBOCT, K KOTOPOMY IIPMBSA3AH KYCOYEK MeJia).
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O6cTaHOBKA, B KOTOPOI AeiCTBYET HCIIOJHNTEb, HAa3hLIBaeT-
cA cpexor mcrmoiHHTeNddA. Cpefla rpadHUUYeCKOro MCOOJHUTEIA
noKasaHa Ha puc. 5.4. 3To JUCT (CTpaHUIIA 3KPaHa) 4JIs pUCOBa-
Hua. 'PUC Moxer nepemeInaThCs B rOPU30OHTAJIBHOM M BepPTH-
KaJILHOM HAIpaBJeHMAX C INOCTOAHHHIM ImaroM. Ha pue. 5.4
NYHKTHPOM NOKa3aHa CeTKa C IaroM, PaBHEIM INAry MCIIOJIHH-
TeJisi. ICIOJTHUTEJIb MOYKET ABUTAThCA TOJbKO IT0 JUHHAAM 3TOM
ceTkd. 'PHUC He MOXKeT BEIXOANTH 38 IPAHUIIEI IIOJIS,

Puc. 5.4. Cpeza rpadmuecKoro HCIOJIHUTEA.
CrpeJsiKa YKa3hKIBAET COCTOAHIE UCIIOJIHNTEIA
(MecTONIOJIOKEeHNe U HAaIIpaBJIeHHe)

CocTosiHMe MCIIOJHHUTENA HA IOJIe ONpeJeNsieTcs, BO-Iiep-
BBHIX, €T'0 MECTOIIOJIOXKEeHNEM (B KAKOH TOYKe IT0JIA OH HAXOAMUT-
cA), BO-BTOPHIX, HanpasiaeHneM (Kyza oH cmorpuTt). Hanpasie-
Hue OyaeM omnpeenaTh, KaK Ha reorpadmuyeckoii kapre:
BBEPX — Ha CeBep, BHN3 — HAa IOT, BJIEBO — Ha 3aIaj, BIPABO —
Ha BocToK. 'PUC MokeT marathb MJIu IpbiraTh 10 JINHUAM CeT-
KM, a TaK)Ke IoBopauynBaTheA. [loBopaunBaThCA OH YMEET TOJIb-
KO ITPOTHUB YaCOBOM CTPEJIKH.

I'paduyeckuii MCHOJHUTENBP — 3TO OOBEKT YyIIpaBJIeHHA.
A ympasaaTs uMm 6yaeM MuI ¢ BaMH. Llesbio ypaBiieHUA SABIsIeTCSA
ToJIyYeHMe oNpeAe;IeHHOro pUcyHKa. I[IOHATHO, YTO 3TOT PUCYHOK
MOYKET COCTOSATH TOJBKO M3 FTOPN30HTAJNBHBIX ¥ BEDTHKAJIBHBIX OT-
pe3KoB, B Apyrux Hanpasyeanax 'PAC gsuratecs He ymeer.
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3anava OOBIYHO CTABUTCH TAK: UCIOJHUTENb HAXOJUTCA B
JaHHOU TOYKE MOJIsA, CMOTPUT B JaHHOM HanpasjeHuu. Tpebyert-
cs NOJIYYUTH onpeAeaeHERIE pucyHok. Hanpumep: I'PUC Haxo-
JUTCs B CepeJUHe [I0JIA U CMOTPUT Ha BocToK. Hazxo HapucoBaTh
6yKBY «T» ¢ JIMHOM KaXKAOM JIMHNY, PABHOM YETLIPEM IIIaTaM.

IlepBOHAYANHLHO UCIIOJHUTEIIO IIPUAAETCA UCXOLHOE COCTOA-
HUe. ITO JeJaeTCA B CIEIUATbHOM PeXHME YCTAHOBKH.

Teneps nepeiigeM K yIrpaBIeHUIO rpaHyecCKUM UCIIOJTHUTE-
JeM. 3ech BO3MOXKHBI JBa DEKUMA: PEKHM HPIMOTo yIpaBJje-
HHSA A PEKHM HPOrPaMMHOrO yIIpaBJICeHHS.

IIpocTsie xomauasr I'PUC

Pa6ora B pexxume IpAMOro ynpasjIeHHUA IPOUCXOJUT TaK: de-
JoBeK otaaer komaHAy, 'PYC ee BBITOJIHsIET; 3aTE€M OTAAETCA CJIe-
AyIolas KOMaHga U T. 1. (KaK B IPUMeEDe ¢ XO03TUHOM K co0aKoii).

B pe:xurMe nnpAMOro ynpapJIEHUSI CUCTeMa KOMaHJ MCIIOJHM-
TeJIA CIeAYIOImas:

mar — nepeMmerrieave 'PAC Ha oguu mar smepej c
PHCOBaHUEM JHUHUH;

IOBOPOT — MOBOpPOT Ha 90° IPOTHUB YaCOBOM CTPEJIKH;

NPLIKOK —  IIepeMellleHKe Ha OQUH Imar Biepef 6e3 puco-

BaHHUA JIMHHUH.

ITH KOMaHAbI OyAeM Ha3bIBATh HPOCTEIMH KOMaHIAMH.

Hanpumep, nycTs TpebyeTcs HapuCOBaTh KBAaApaT CO CTOPO-
HOI, paBHOI ogHOMy miary. McxogHoe nosoxenue 'PUC — B
JIEBOM HUIKHEM YIJy KBaJpaTa, HalpaBJieHHe — Ha BOCTOK. By-
JEeM OTMEYATh COCTOSHUE HUCIIOJHUTENS MAJIEeHbKON CTPEIKOIA.
Torja nocJieJOBaTeJIbHOCTb KOMAaHA U Pe3YJIbTATHI MX BBIIIOJIHE-
HUSA OYAYT CAEAYIOMNMMU:

ncxopHoe war noBOpOT war
COCTOAHWEe

nosopoT war nosopoT war

...... ‘_,__ ‘__
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Pa6ora B mporpaMMHOM peXkHMe

Pa6Gora B nmporpaMMHOM peXMMe MMUTHUPYET ABTOMATHUUE-
CKOe YyIpaBJEHUE HKCIOJHUTEJEeM. YIpaBiIAIIad CHCTEMA
(xoMmnbIOTEDP) 00JIafaeT NAMATHIO, B KOTOPYIO 3aHOCHUTCA IIPO-
rpamMma. Yenoeex cocmasasem npozpammy u 66o0um ee 8 na-
mame. 3ateM I'PUC nepeBoAUTCA B PEIKHUM YCTAHOBKH U UeJIO-
BeK BPYYHYIO (C IIOMOIILIO OTIpeieJIEHHBIX KJIABHIN) YCTAHABIIM-
BaeT MHCXOAHOE COCTOSTHHEe HcHnogHuTenA. Ilociae aToro
TIPOU3BORUTCA Iepexol B pexcum ucrnoadeaus u 'PYC saunua-
eT paboTaTs 110 nporpamMme. Eciit BOSHHKAET CUTYaludA, IIPK KO-
TOPOI OH He MOJKeT BbINOJIHUTE OYEPEAHYIO KOMAHAY ( BEIXOZ 34
TPaHUILY NOJIS), TO BEIIIOJHEHHE IIPOTPAMMEI 3aBEPIIIAETCS aBa-
puitHo. Eciii aBapuu He IPOUCXOAUT, TO paboTa UCIIOJIHUTENS
3aKaHYMBAETCA HA IOCJIEJHeil KoMaHe.

Taxum o6pazom, IporpaMMHOEe yIpaBJiieHNe rpapuiyecKuM
HICIIOJIHUTEJIEM NPOXOAUT 3TAIl MOATOTOBKH (IpOrpaMMHpOBa-
HHE U YCTAHOBKA MCXOJHOTO COCTOSSHUS) U 3TAIl MCIOJHEHUA
IpOrpaMMBbl.

NPOrPAMMWUPOBAHUE MCNONHEHWUE

(pPexM ncnonHeHus)
| > YCTAHOBKA |

{(PeXnM yCTaHOBKMW)

B pexuMe DOpPOrpaMMHOrO VIIPABJEHHUS IIO-IIPEIKHEMY
HMCIOJIL3YIOTCH KOMAHJALI IMar, IMOBOPOT, NPbIKOK. OaHAKO B
3TOM peXXMMe eCTh ellle U Apyrue KomaHabl. C HUMH BBl IO3HA-
KOMUTECH ITO3Ke.

S3BIK mporpaMMHpPOBAHUA A IrpadHUUeCKOr0 HCIIOJIHHTE-
Js1 — 9TO yuebHbIi Anropurmuyeckuit a3uiK (Af). IloaTomy an-
roputmsl yupasaenus 'PYCom, sanucannbie Ha Afl, aBasiorcs
JIJIA Hero OoTHOBPEMEHHO U IPOTrpaMMaMH.

JIuneitnsie nporpammsl aaa I'PUC

Bynem ocBamBaTh mporpaMMHpPOBaHME Ha IIPpUMepax pelie-
HUA KOHKpPeTHHIX 3agad. C HoBeiMm KomaHaamu CKU G6ygem
3HAKOMMUTBLCSA 110 MEPE IIOABJIEHUA TOTPEOHOCTH B HUX.

3amaua 1. CocTaBUM M BBHIIIOJIHUM IIPOTPaMMy, IO KOTOPOIi
I'PUAC HapucyeT Ha moJje OYKBY «T». IlycTh JIMHA BepTUKAJb-
HOT'O U TOPH30HTAJIBHOTO OTPE3KOB JOJJKHA OLIThH PABHA YEThI-
peM maram.

HcxoaHoe cocTossHNe — YHCThIA JucT. McmomHuTenar Haxo-
IUTCSA B TOYKe, T'Ae OyAeT HAXOAUTHCS JIEBBIM KOHeI TOPU30H-
TAJILHOTO OTPE3KAa, HAIIPaBJIE€HHEe — HA BOCTOK.
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PeayabTaT BBINOJIHEHUSA IPOrPaMMEI ITIOKa3aH Ha puc. 5.5.

IIporpamma:

IIOJIE AJId PUCYHKA

nporpamma Byksa T
HAY

mar

mar

mar

mar

HOBOPOT
mOBOPOT
OPBIZKOK : : : : :
HPBIEOK _ ........ . ........ ~ ............... ......... ........ . ........
nonom M . . . . .

mar
mar

mar

mar
KOH

Puc. 5.5. PeayabTaT BRIDOJHEeHHA OporpaMMEI « Byksa T».
CrpeskamMu yKazaHB! HaYaJIbHOE ¥ KOHeYHOe cocroanua 'PHUC

CTpyKTypa Takoii mporpaMMhI (aJITOPUTMAa) HA3BIBACTCA JIM-
Heiinoii. Komananl BHIIOJHAIOTCA OZHA 3a APYroit, Kaxkpgas
TOJILKO OAWH pas.

Jls pelreHuA 3TOH 3a4aUM 0Ka3aJI0Ch AOCTATOYHO TOM YacTH
CKH, xoTopad HCIOJb3YETCA B PeKHUMe IIPAMOro yIIpaBJIeHUA.

@ KopoTko o rnaBHOM

I'PUC — ato rpaduuecKmnii HCIIOJHHUTENb, Ha3HAYEHHE KOTO-
poro — mnoJiyueHue 4epTexkell, pUCYHKOB Ha 3KpaHe AUCILIes.

Vnpasaenune 'PUC MoxkeT IPOUCXOAUTD B PeIKNME IIPAMOTO
yIIpaBlieHUA WIH B peXKHMe NPOrpaMMHOTO YIPaBJIEHUS.

C noMoIbI0 KOMaH/, HIar, MOBOPOT, NPLIKOK B IIpeAeJiax pa-
004ero noJis MOYXKHO IIOCTPOUTH JII060ii pUCYHOK, COCTOAIIIMHA N3
BEPTHKAJbHBIX ¥ TOPHU30OHTAJBLHBIX OTpe3koB. CTpyKTypa
YIpaBIAIOILEro aJropuTMa IIpu 3ToM OyAeT JNHEHHOM.
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? Bonpocsi u 3adaHus

1. Kakyro pa6ory MmokeT BRInOAHATH [PUC?

2. Yo npeacraBaser coboit cpega ncnoaaurens I'PUC?

3. B ueM pasHHMIA MeXXAY YIIPABJIEHHEM B IIPAMOM pEXXHME U B IIpO-
rpaMMHOM pexume?

4. Kakue npocteie KoMmagjn BxoaaT B CKU I'PUC; kak oHM BRINOJI-
HATCA?

5. B Kakoii IocJef0BaTE€AbHOCTH OIPOUCXOAUT BHINIOJTHEHNE KOMAH/ B
JIMHEHHOM ajroputrme?

6. MosxeT i1 JaHHEBIHA UCIIOJHHUTENb HAPDHCOBATH: IPAMOYTOJbHHUK,
TPeyroJbHHK, NATHKOHEUHYIO 3Be3fy, OyKBhl «H», «X», «P»,
«M»?

7. CocTaBbTE IPOrPAMMBI PUCOBAHUSA CUMBOJIOB «E», «II», «B», «U»,”
«I1», «III», a Tak>ke APyrux GpUryp, COCTOAIMUX U3 rOPH30OHTAID-
HBIX ¥ BEPTHUKAJIbLHBIX OTPE3KOB.

BcnomorarenbHble
§ 29 | anroputmbl
M noanporpamMmbl

OcHnosHble memul napazpaga:

B YmMmo maxoe 6CNOMOzZAMEnbHbLIL anzopumm,
o0paujeHue K 6CnomozameavHomy arzopummy ( npoyedype );
onucamnue 8cnomozamenbHozo arzopumma ( npoyedypui );
memod nocaredoeamenvHoii demaau3ayuu,
c60pounbLi Memod.

Y10 TaKkoe BCIIOMOTraTeJIbLHBIH aJTOPHTM
A ceifyac pemum cJeayiOMyIo 3aAa4y.

3anaua 2. ITycTs TpedyeTcsi COCTaBUTH IIPOrpaMMy, II0 KOTO-
poit T'PUC nanuiner HA 3KpaHe yeThHIpeX3HauHoe yucio 1919
(puc. 5.6). .

KoHeuHO, MOXXHO MOCTYIIUTh TAK, KAK B MpEeALIAYINEH 3a7a-
Ye, HAIINCAB OHY AJHHHYIO IIPOrpaMMYy, 10 KOTOPOH HCIIOJHU-
TeJb MIar 3a MIArOM HapucyeT 3TH nudpul. Ho ¢ oueBHAHOCTDHIO
BO3HHKAET Apyras ujed: IOCKOJbKY 34€eCh ABaKALI HOBTOPAIOT-
ca mudpsl 1 1 9, Heab3sA JH COKPATHTH PaGoOTy, HAIlUCaB IPO-
rpaMMbl pPUCOBaHH A TOM U APYroi MudPHI TOJLKO OAUH pa3? ITo
IefCTBUTEIbHO MOYKHO CAEJIATh.
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Puc. 5.6. Pucosanue uncaa 1919,
CTpesKaMu YKas3aHBI HAYAJIbHOE X KOHEUHOE COCTOSTHUAA

" AJropuTM, II0 KOTOPOMY pEIIaeTcs HeKoTopas
(] IoA3aa4ua N3 OCHOBHOM 3a1a4M M KOTOPHIM, KaK
IIPaBHJIO, BRIMOJHAETCA MEOTOKPATHO,
Ha3bIBAETCSA BCIIOMOIaTeJbHLIM AJTOPUTMOM.

BcecmomoraTeNbHBIA aJITOPHTM, 3aMHUCAHHBIN Ha fA3bIKE IIPO-
rpaMMMpPOBAaHV A, HA3bIBAETC S HOIIPOTPAMMOH MU PO EyPOH.

O6pameHne K BCIIOMOraTeJILHOMY aJropuTmy (Impouenype)

B TaxoM ciyuae nporpaMMa pellleHHMs IOCTaBJIEHHOH 3aayn
paszesisgeTcA Ha OCHOBHYIO IIporpaMMy (OCHOBHOI AJITOPUTM) H
nporneAayprl (BcmomoraTesbHbIEe aaropuTmel). Kaxkpasa mpore-
Aypa JoJXKHA HMEThb CBOe YHHKaJIbHOe HMd. [11a paccMaTpuBae-
MOM 3aJayM HMMeHA [poleAyp BuidepeM ClIeAYIOIMUMM:
EOVUHHAIIA n JEBATD. Torga B 0CHOBHOI mporpaMmMe KOMaH-
IAbl o0paleHusa K 3THM nponeaypam OyayT TaKMMH:

caeaait EMUHUIIA

caenaii JEBSATD

ITo aTuM KOMaHZAaM yIIpaBJieHNE IIepefaeTcA COOTBETCTBYIO-
MM [POIEAYPaM, M IOCcJe UX BHINOJHEHUSA yIIPaBJieHHe Bep-
HeTCH K cileyomeil KoMaHAe OCHOBHOM IIPOrpaMMBEI,

JloroBopuMcs, 4YTO HavYaJbHOe M KoHeuHOoe coctosaua I'PUC
IpH BEIYEPUYMBAHUN KaXKAOM U(pPEI OyAyT TAaKMMH, KaK IIOKa3a-
HO CTPeJIKaMH Ha pHC. 5.6 (BHM3Y, Ha BOCTOK). Y e JMHHIILI HAYAJIb-
HOe U KOHEYHOe COCTOSHMSA coBnajaioT. OCHOBHAs IIporpaMma:
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nporpamma Yuciuo 1919
Ha1
caeaait EIVUHUITIA
NPBIXKOK
caeaaii JEBATH
NMPBIKOK
caeaait EMUHUIIA
NPBIXKOK
caeaaii JEBATH
KOH

JlaHHBII TpMep IO3HAKOMMJI BAC ¢ HOBOM KomaHAo# ns CKHA
rpau4ecKoOro MCIOJIHUTENA — KOMAHAOH o6pameHHA K Opo-
exype. Ee dopMmar, T. e. 00IGUii BUA, CIIeqYIOOIHIA:

coenail <uMs IpoLenyphl>

OnucaHHMe BCIIOMOraTeJBbHOr0O AJropuTMa (Impoumexypsl)

Bort u Bce! Tak npocto! Ho Tenieps Hafo «06BACHUTH» HCHOJ-
HUTENI0, uTO Takoe EJMHHWUIIA u uro rakoe JEBATD. 3to ae-
JlaeTcA B ONHCaHHAX Npouexyp (34eCh IIOPARXOK BHINOJTHEHNA —
o croyIbmam):

nponexypa EHMHUIIA nponexypa IEBATH

HaY HaY
MOBOPOT mar mOBOPOT
mar mOBOPOT IOBOPOT
mar mar mOBOPOT
mar mar TIPBIZKOK
mar mar IPLIZKOK
OBOPOT mar IIOBOPOT
noBopoT IOBOPOT KOH
NPHIXKOK mar
NIPBIKOK NOBOPOT
NPEIXKOK mar
TPBIXKOK mar
NOBOPOT noBopoT

KOH mar

111303
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DopMAaT OITUCAHUSA HPOLEAYPHL:

nponeaypa <ums OIPOLeAypHI>
HaY

<TeJIO IPOoNeAyPhI™>
KOH

HWMsa B oNMCAHMM M UM B 06 pameEuH AOJMKHBI TOYHO COBIIA-
naTh (HMKaKHUX CKJIOHeHuil mo naxexxam!). Onucanue nmponeayp
pacroJiaraeTcs I1ocjie OCHOBHOM IIPOrpaMMBI.

Jlo0aBMB K mporpaMme OMUCaHHKE IIPOIeAYPHI, MBI TEM CAMBIM
PacmIMpUIM CHCTEMY KOMAHJA HCHOOJHHUTeaA. B pnamHOi mpo-
TpaMMe CTAJI0 BO3MOXXHBIM HMCMOJIb30BaHHEe KOMaHAKI ofpalie-
HHS K 3TOM mponeaype.

Meron mocienoBaTeXLHOM JeTANU3AIHA

Hcnonp30BaHHBIN HAMY HOAXOA 00JIeryaeT nmporpaMMHUpoOBa-
HHe CJIOKHBIX 3ajady. 3ajada pasbuBaercsa Ha 6ojiee NPOCTHIE
noa3anaun. Pemenne Kaxaoil opopMisaeTca B BUAE BCIIOMOTa-
TeJIbHOT'O AJITOPUTMA, 4 OCHOBHOI AJITOPUTM OPTaHU3YyeT CBA3KY
MeXXAy HUMH.

MeTox mporpaMMHpPOBAHUA, IPA KOTOPOM CHAYAJIA IUINETCA
OCHOBHASA MPOrpaMMa, B HeH 3aITMCHIBAIOTCA 00pamnmieansa K moKa
elrie He COCTABJICHHBIM MOAIPOTPAMMAM, 8 IIOTOM ONIMCHIBAIOTCA
STH MOANIPOTPAMME!, HA3KIBAECTCA METOAOM IOC/AEOBATEIbHOMH
(momaroso¥) neraanzaguu. IlpuyeM KoJIMUYeCTBO IIATOB AETa~
JIM3AIUH MOXKeT OBITh ropasfio 60JLIINM, YeM B HAIlleM IIpUMe-
pe, NOCKONBKY CAMH IIOANPOrPAMME! MOTYT COAEPIKATH BHYTPH
cebsa oOpaIeHua K APYTUM NOAIPOTPAMMAM.

C6opounsiii MmeTop

Bo3sMoxxeH u APYroil moAXOA K IOCTPOEHHIO CIIOYKHEIX IIPO-
TPaAMM: IIePBOHAYAJNHLHO COCTABJAETCA MHOMKECTBO NOAIPO-
TpaMM, KOTOPEIE MOT'YT TIOHAJOOMTHLCA MPH PEeIIeHNH 3aa4H, a
3aTeM IHUIIETCS OCHOBHAs MpOTrpaMMma, coAepikalnasa obpaire-
HuA K HUM. [lognporpaMmsal MoryT OBITh 00'be IUHEHE! B GHOIHO-
TeKy HOXIPOrpaMM U COXPaHEHHI B JIOJITOBPEMEHHOH ImaMATH
KoMnboTepa. Takyo GHOIHOTEKY MOXKHO MOCTEIIEHHO IIOIOJ-
HSATH HOBHEIMH IIOJIPOTPAMMAMH.

Hanpumep, ecau ans ynpaBiaeHus rpaduyeCKUM HCIIOJIHM-
TeJIeM CO3AaTh OHOIMOTEKY MpOolleAyP PHCOBAHHUA BCeX OYKB M
1mu@p, TO MporpaMma moJydeHus J6oro Trekcra 6yaeT cOCTOATH
U3 KOMaHJ obpalreHus K GuGIMOTeYHEIM IIpoLeypaMm.
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OnucaHHbIi MeTOA HA3LIBAETCA COOPOYHBIM IIPOrPAMMMDO-
BaEHeM. YacTo B JuTepaType 0 IpOrpaMMUPOBAHMIO MCIOJb-
3yeTCs TaKas TEPMHHOJIOTMA: METOX IIOCJEeAOBATEJIbHOM AeTa-
JIN3anuy Ha3bIBAIOT MPOrpaMMHPOBaHHEM CBePXy BHH3, a c60-
POYHLII MEeTOJ, — IPOrpaMMHPOBAHAEM CHH3Y BBepPX.

@ KopoTtko o rmaBHOM

Jna yopoimmeHWs IPOrpaAaMMHPOBAHMSA CJIOXKHBIX 3ajad
MCIOJIB3YIOTCA BCIIOMOraTeJIbHLIE AJITOPUTMBEI.

BcemomoraresbHBIH aNIrOPUTM — 3TO AJITOPUTM PemIeHHs He-
KOTOpOii moA3axadyu UCXOAHOM (0OCHOBHOM) 3a1a9M.

BcnoMorateabHBIH aaropuTM, 3alMCAHHBIN Ha A3BIKE IIPO-
rpaMMHUpOBaHNA, HA3HIBAETCS IIPONEAYPOIi.

BconomoraTeabHEIH aJIropuTM J0JIKeH OBITH ommucaH. IlocJe
3TOro B OCHOBHOM AJITOPHUTME MOKHO MCIIOJIL30BATh KOMaHAY
o6pameHus K 3TOMY BCIIOMOT'aTeJIbHOMY &JITOPUTMY.

MeToa mporpaMMHpPOBaHKA, IPH KOTOPOM CHAYaJIa 3alIHCHI-
BaeTcA OCHOBHOM aJITOPHTM, & 3aT€M OIHCHIBAIOTCH MCIIOJb30-
BaHHEIE B HEM BCIIOMOTraTeJbHEIE AJITOPUTMEI, HA3LIBAETCHA Me-
TOJOM IIOCJIEOBATEeJIbHOM AETAJIN3aIlNH, K IPOTPAMMHPOBA-
HHMeM cBepxXy BHM3. OOpaTHBIA HOPAAOK HPOrpaMMHUPOBAaHHUA
Ha3kIBAaeTCA NIPOrpaMMHPOBaHMEM CHH3Y BBepX.

? Bonpocs! u 3a0aHus

1. YTo TaKkoe OCHOBHOI aJITOPHUTM; BCIIOMOTAaTeJILHBIH aJIropuTm?

2. YeM oTIIHUAETCA ONIUCAHME BCIIOMOTAaTeJILHOTO aJITOPHTMAa OT o0pa-
IMeHUsA K BCIOMOTaTeJbHOMY aJITOPUTMY?

3. KakoBBI mpaBHJIa ONMMCAHUA BCIIOMOTATEJLHEIX aJITOPUTMOB (IIpo-
neayp) ana ucoonuutens I'PUC?

4. Kak sanmuceiBaeTca KoMmaHza ofpaleHud K Iporeaype B A3bIKe HC-
noanrutensa 'PUC?

5. B ueM cyTh MeTOja IOCJIEAOBATEILHOM AETATH3AAN?

6. YTo TaKkoe MpOrpaMMHUpPOBAHHME CHH3Y BBEPX; CBEPXY BHU3?

7. Acnonp3yda BCIOMOTATEJbHBIE AJITOPUTMBI, 3aNpOrpaMMupyiiTe

PHCOBaHME CJAEAYIOMMNX QPUryp:
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LUuknuyeckue
anropuTMbI

OcHoaHble membt napazpada:
m KOMaHOa Yukaa;
a Yuxa e npoyedype;
m OO0K-CXeMbl AN20PUMMOE;
B YUKJ C npedycrosuen.

Komanna muxaa

O6cyuM pelreHue cleAyiomme 3agaqu.

3amaua 3. UcxogHoe monoxkenue: 'PUC — y sjeBoro kpasa
moJig, HampaBJieHMe — Ha BOCTOK. TpebGyeTcs HapHCOBaThb
TOPHM3OHTAJILHYIO JINHUIO Yepe3 BeCh SKPaH.

3azauy MOXHO PellIHTh, HanKcaB 15 pa3 KoMaHAy mar (ecan
monepex moJis pucyHka 15 maros). Ho ecTs 1 GoJjiee KOPOTKHH
BapHaHT OIporpaMMmal. Bot oH:

IOKa BIepeAHd He KPail MOBTOPATH

HIY,

mar

K1y

3aecs UCTIONB30BAHA KOMaHAA, KOTOpas Ha3HIBAeTCA LHK-
Jom. PopMaT KOMAHbI MUKJIA CIeAYIOmMii:

NOoKa <yCJIOBHE> MOBTOPATH
HIY
<TeJIO MUKJIa>

K1y

CnysxebHOE cJIOBO HI 0003HAUAET HAYAJIO MHUKJIA, KII — KO-
Hell, MUKJIA.

910 mepBas komasaa n3 CKH, kotopasi peannsyer o6paTHYIO
CBA3H MEKAY padMUeCKHM HCIOJHHUTEJIEM H YIIPABIAIOIIAM UM
KoMIbioTepoM. OHa 3aKJII0UAETCHA B TOM, UTO IIPOBEPAETCSH, He Bhl-
men it FTPUC Ha kpaii nojsd, He 'PO3UT JIK €My CJIeAYIOIMuii mar
HJIH IPLIKOK B 3TOM HampasJeHHH aBapHeii. IIposepsieMule ycJio-
BHA 3BYUAT TaK: «énepedu kpaii?» nin «énepedu He kpaii?». Ha
YTO MAIIWHA TOJYYaeT OT UCIIOJIHUTEIA OTBET «Ja» UIIH «Hem».

B npuBesieHHOM IIpHEMepe IPOBEPAETCS YCJIOBHE «BIIEPeAH He
kpait?». Ecin «aas, To Aenaercd mar (T. €. BLIMOJHAETCA <TeJIO
OHUKJIa>). 3aTeM IPOHCXOAUT BO3BPAT HA IIPOBEPKY YCJIOBHUA, M BCE
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noBTopsiercA. Eciiu npoBepKka ycJIOBUSA AaeT OTPUIATENLHBIA pe-
3yJanTar (T. €. BIepeau Kpaii), TO BLIIIOJHEHNE ITHKJIA 3aBepIIaeTCA
¥ MCHOJIHAETCS CJIeAYIOmIas IOocJIe IUKJIa KOMaHJa IIPOrPaAMMEI.
IIpn nporpaMMupoOBaHNH IIMKJIA BAXKHO AYMATh O TOM, YTOOKI
OUKJI Obl1 KoHeuHbIM. 1K, 3anMCaHHEIN BhINIE, KOHEYHKIH.
JlBUrasch, B OQHOM HaIpaBJIEHNM, MCIOOJHHUTENL 00A3aTEILHO
JAOCTMTHET Kpaf, ¥ Ha 3TOM BHIIIOJIHEHNE [IMKJIa 3aKOHYUTC.
Cumyayua, npu Komopoll 8blNONLHeHUe YUKAa HUuKozda He
3axaHyusaemcs, Ha3vléaemca 3anukansagueMm. [Iycrs TPUC
HAaXOANUTCA B ceperHe noJisi. UcroIHeHre CIeAYIOmero MUK

NOKa BIepeAu He Kpail MOBTOPATH
HI{

mar

IIOBOPOT
KIY

HUKorpga He 3akoHuurcsi. 'PUC 6yaer 6ecKOHEUYHO pHCOBAThH
KBaJIpaTHK, TaK KaK IIPOBEPKa YCJIOBMSA <¢BIOepeAd He Kpait?»
Bcerja OyZeT AaBaTh MOJIOXKHUTEJbHBIA OTBET.

Iuka B mponexaype

3anaua 4. Teneps cocTaBMM IIpOrpaMMy, IO KOTOPOI#i rpadu-
YeCKM# HCIOJIHUTENb HApHCYeT IPSAMOYTOJLHYIO PaMKy IO
Kpaio oy (puc. 5.7). Hcxogaoe nosoxenne: 'PUC maxogurcsa
B JIEBOM BepXHEM yTIJIy, CMOTPHT Ha IOT.

PaMKa cOCTOMT U3 YeThIpex JIMHWIf, IOITOMY pPa3yMHO BOC-
NOJIL30BAThCA IPONEAYPOi, MpOoBOAAINEil JUHUIO OT Kpas .0
Kpas noid. Ouars 6yaeM geificTBOBATh METOLOM IIOCIEAOBATE -
Ho# geranusanuy. HanumemM cEaYasa OCHOBHYIO IDOrpaMMy.

nporpamma Pamka
HAY
cneaai JIMHUSA
IIOBOPOT
caeaan JIMHAA
IOBOPOT
caexai JIMHUSA
IIOBOPOT
cneaxan JINMHNUA
KOH

Puc. 5.7. PeaynbTaT BHIIOJTHEHAA
nporpaMMsul «Pamka». Crpenkoii
YKa3aHO HAYAJILHOE COCTOSTHUE
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IIporpaMMma mpoBeAeHHMs JHHHH HaAMH YK€ paccMaTpHUBa-
nack. Ocrasocs opOPMHUTE €e B BUJE IPONEAYPHI.
nmpouexnypa JIMHUA
HaY
IMOKa BIepeAN He Kpail NOBTOPATH
HIY
mar
KLY
KOH
IIpm cocraBjeHHM 3TOH HIPOrpaMMbI MCIOJb30BaJIaCh OAHO-
mIaroBas JeTAJIHU3aIMA B TAKOM OCJIEA0BATEILHOCTH:

OCHOBHAJ ITPOTPAMMA
mar AeTaans3anun

nponeaypa JINHUSA

Biok-cxeMsl aJIropuTMoB

Hauunasa ¢ 50-x rogoB npomuIoro Bexa, T. €. €Ile ¢ 3MOXH
9BM nepBoro noxoJieHuA, IPOrpaMMHCTHI CTAJIH HCII0JIb30BATh
rpaduyecKHe CxeMbl, H300pakaloue aJrOPUTMBI, KOTOpbIe
IIOJY4YNJIN HA3BaHNeEe 0JI0OK-CXeM.

Biox-cxema cocToutT u3 puryp (6;10K0B), 0603HAYATOITUX AEH-
CTBHA HCHOJHUTEJNA, U CTPEJIOK, COEAUHAIONNX 3TH GJIOKH M
VKa3bpIBalOIINX Ha MOCJEeA0BATEIbHOCTh UX BBIMTOJHEHNs. BHYT-
PH Kasxaoro 6JI0Ka 3aIUCHIBAETCA BEIIOJIHAEeMOe AeiicTBue. Pop-
ma 6JI0Ka DOACKAa3BLIBaeT XapaKTep AeiCTBH A, KOTopoe OH 0603HAa-
yaer. I OpuAaHUA HATJIATHOCTH U eANHOOOpa3nsa CXeMaM aJji-
TOPHMTMOB Bce rpaduuyecKHe 3JIeMeHThI CTaHAaPTH3NPOBaHbI.

ITocmoTpuTe Ha puc. 5.8, rae noxasaHa 6JIOK-cXeMa aJITOPHUT-
Ma pucoBaHHA paMKH. OHa COCTOMT M3 ABYX 4dacTeii: 6JIOK-cxe-
MBI OCHOBHOT'O &JITOPUTMA U GJIOK-CXeMbI BCIIOMOTaTeJIHLHOTO aJl-
ropurma JIMHUS.

W3 5THX cxeM NOHATHO Ha3HayeHue 0JIOKOB pasIn4HoMi ¢op-
MBI (puc. 5.9).

IIuka ¢ npexyciaoBuem

Komanraa nuxia n3obpaxaercs He OTAEeJILHBIM 6JIOKOM, a 11e-
JIO¥ CTPYKTYpOii, moKasaHHOH Ha puc. 5.9. Takyio cTpyKTYypy
Ha3bIBAIOT IHKJIOM C NpexycjaoBHeM (TaK KaK YCJIOBHE IIpex-
OIecTByeT TeJqy HHuKJa). EcTe M Jpyroil BapHaHT HA3BAHMA:
IHKJ-H0Ka (IOKAa yCJIOBHE HCTHHHO, IIOBTOPAETCA BHIIIOJHEHUE
TeJjia MUKJIA).
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OCHOBHOW anroputm BcnomoratensHuin anroputm

Cuavano >
P’

NNHUA NiMHUA

nosopoT nosopoT

war
JINHUA NNHNS —

y
fl0BOpPOT @

Puc. 5.8. Biok-cxema anroputma «PaMkas
Hauano

© nnu KoHey >
anropuTtma
Mpocras komaHAaa
Ob6paiyeHue Aa
K BCrIOMOraTenbHOMY
anopuTuy

Mposepka ycnosus ;

Puc. 5.9. 3y1eMeRTHI 6JI0K-CXEM M CTPYKTYpa « TUKJI»

IIpu pemennn caefymiomeil 3afaun cHOBa OyAeM HCIIOJNb30-
BaTh METOJ IOCJIeA0BATEILHOM AeTAIHN3AINH.

3agaga 5. Tpebyercs pacuepTHUTh II0Jie TOPM3OHTAJNLHEIMH
anauamu (puc. 5.10). McxoaHOe COCTOAHHE HCIOJHHUTEJIA:
BEepPXHHUH JIeBHIH yroJi, HallpaBJeHHue — Ha 10T,

B nporpamMme [iJis peliieHNAs 3ToH 3afa4UM UCIIOJIb3YeTCA Ta JKe
npoueaypa JJHHNA. Ipyras npoueaypa — BO3BPAT — Bos-
Bpamaet I'PUAC k seBoMy Kpaio IOJA AJA PHCOBAHUA CJEAYIO-
et TUHUH,
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Puc. 5.10. Pe3yabsTaT BRIIOJIHEHHA IPOrpaMMEl ¢« PasjinHOBKA» .
Crpenkoil ykasaHO HAYAJILHOE COCTOSHUE

nporpammMa PasimHOBKA nponeaypa BO3BBPAT
HAaY HAY
IoKa BIOEepeAy He Kpail IOBOPOT
HOBTOPATH mOBOPOT
HIY IOKA BII€PEANA He Kpaii
mOBOPOT HOBTOPATH
caenait JITHUA Iy
caeaait BOBBPAT OPBLIZKOK
OPBIZKOK KI,
Ky mOBOPOT
HOBOPOT KOH
caexnai IMHNA

KOH

Biok-cxeMbl OCHOBHOI'O M BCIOMOTATEJIBHOTO AJIT'OPUTMOB
npeAcCTaBJIeHH Ha puc. 5.11.

Kz} KopoTko 0 rnaBHOM

Jist mporpaMMHPOBAHK S IIOBTOPAIOINUXCA AeHCTBUI IpuMe-
HseTcA KOMaHAA KA, KOTOpas MMeeT CJIeAYIONIYIO CTPYKTYPY:

HOKa <yCJIOBHE> IOBTOPATH

HI

<TeJI0 MUKJIa™>

KIx

Komanna nukia peanusyeTr oOpaTHYIO CBA3k MEKAY O0BEK-
TOM yIPpaBJIEHHUA M yupasisionieil cucremoit. IIpoBepka ycio-
BHSA gaeT mHPOpPMAIMIO yInpaBifionieil cHCTeMe O COCTOSHHH
00'beKTa yIpaBJIeHHRA.

B nuxie ¢ npeayciaoBueM, €CJIH IPOBEPAEMOE YCIOBHE BHITIOJI-
HeTcHA (MCTHHHO), TO BHIIOJHAIOTCA KOMAHALI, COCTABJIAIOIINE
Tesio nukJia. Eciu ycioBue JI03KHO, TO MPOMCXOAUT BBHIXOXA M3
IHUKJIA.
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Hau. BO3BPAT
———

HeT

[ s0aseaT |

KoH. BO3BPAT

noBopoT

| mmrms |
CHOHEID>

Puc. 5.11. Biok-cxeMa ajaropurma «PaznuHOBKa»

IIpx DporpaMMHpPOBaHHH IHMKJA HEOOXOAHMMO CJEJHUTH 3a
TeM, 4TOOHI He AONYCKAJIOCH 3aI{MKJIMBAaHUS.

Biok-cxema — aTo rpaduueckni cnocol onucaHus aJIropuT-
Ma. Bioku 0603HAYAIOT AEMCTBUA HCIIOJHHUTEIA, & COeTUHAIO-

m¥e UX CTPeJIKH YKa3BLIBAIOT Ha [I0CJIeA0BATEILHOCTE BEIIOJIHE-
HUSA geiicTBUii.

? Bonpoce! u 3ad0anHus

1. Yto Taxkoe nuka? Kak zanucsiBaeTcsa KOMaHAa UKJIA?

2. Yrto Taxoe yciaoBue nukaa? Uro Takoe TeJo IMKIA?

3. B KaKoM ciry4yae IpOMCXOAUT 3aIUKJINBaHUE ajJiropaTmMa?
4. Yro Taxkoe 6J0K-cxema?

5. U3 kaKux 6JI0KOB COCTABIAIOTCA GJIOK-CcXeMbl (KaK OHHM n30o0paka-
JOTCA M 4TO 0603HAYAIOT)?

6. Yto 0603HAYAIOT CTPEJIKH Ha GJIOK-cXxeMax?

7. CoctraBbTe mporpaMmy, nepeBogsamyio I'PHUC B yroJ nmosus us o6o-
r'o UCXOHOI'0 COCTOAHMUA.

8. CocTaBbTe IPOrpaMMy PHMCOBAHMSA IIPSMOYTOJLHON PAMKH BJOJbL
Kpasi moJIdA IIPH JII060M HauaJIbHOM COCTOSTHHM MCIIOJHUTEIS.
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BeTBneHune
§ 31 M nocnegoBartenbHas
Aetanusauumsa anropurma

OcHoBHble membL napazpagpa:
s Komanoa eemeénenHusn;
& HenoaHas popma KomMandv. 6emenenus;
s npumep 3adayu c dsyxuiazoeol. demanusayueil.

KoManna BeTBiieHHA

Tlosmaxomumcs eme ¢ oguoi xomaraoi 'PUC. Ona Ha3biBa-
eTcd KOMaHAOH Bersaenusa. PopMaT KOMAHALI BEeTBJIEHUSA Ta-
KoM:

ecJiM <ycJIOBHe>

T0o <cepus 1>
MHAage <cepua 2>
KB

CayxebHOE cJI0BO KB 0003HAUAET KOHEIl BEeTBJIEHHU,

Mo-npexxnemy I'PUAC MoOKeT IpoBepATH TOJILKO ABaA YCJIO-
BUA: «8nepedu kpaii?» unu «enepedu He xpaii?». <cepusa> —
3TO OAHA HJIM HECKOJIbKO CJIEAYIOIHUX APYT 34 APYI'OM KOMAaHJ.
Ecau <ycioBme> cnpaBeAJINBO, TO BHINOJIHAETCA <cepus 1>, B
OPOTHBHOM ciaydae — <cepus 2>. Takoe BeTBIeHHe HA3LIBAET-
ca moaasim. IIpuMep noxasad Ha puc. 5.12.

snepeau HeT

He Kpan?

NPbLHKOK nosopoT
[ ]

v

Puc. 5.12. Biiok-cxeMa IIOJHOI'0 BETBJICHUA

Henoanasa ¢popma KxoMaHAL! BeTBIACHUSA

B HeKOTOpPHX ClIy4YaAX HUCIOJIb3yeTCHA HeHmoJHaa popma Ko-
MaHABI BeTBJIeHndA (puc. 5.13). Hanpumep:
ecJiM BIepeaH Kpaii
TO IOBOPOT
KB
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v

Pne. 5.13. Biok-cxeMa HEIOJHOrO BeTBJICHUS

HeT

nosopoT

Henonnasa ¢bopMa KoMaHIEI BETBJICHMUA:

ecau <ycJoBHe>
TO <cepusa>
KB

3neck <cepMa> BBINOJIHAETCSH, €CJHHU <YCJOBHE> CIpPaBEAJIH-
BO, B IIPOTHBHOM CJIy4yae IIPOUCXOTUT IePEeXO] K CAeAyIOLIei mo-
cJie BeTBJIEHNS KOMAaHjie aJIrTOPHUTMA.

CocTaBHM MOCJI€JHION, CPABHUTEJIBLHO CJIIOMKHYIO IPOrpaMMy
naa 'PUC. Ha aTrom npuMepe Bbl YBUANTE, YTO IIPUMEHEHUE Me-
TOAA IIOCJIeAOBATEILHON JeTaIu3anuu oferdaerT pemieHue He-
KOTOPKIX «OJIOBOJIOMHBIX » 3a/1a4.

IIpumep 3asauM C ABYXIMIATOBOM JeTadM3amuen

3agaga 6. I[locTpouTsr OpHAMEHT, COCTOANIIMHA M3 KBAJAPATOB,
PACIIOJIOKEeHHBIX II0 KpasaM nouasa. Ucxoanoe noxoxxkenue 'PUC —
B BepXHEM JIEBOM YTJIy, HAIIpaBJeHNe — Ha 1or (puc. 5.14).

IIpoueaypy, pUCYIOIIYyI0 HEMOYKy KBAaApPaTOB B OLHOM Ha-
npaBJyieEnH, HazoeM PS1]l. IIponeaypy, pucyioniyio oquH KBaJ -
pat, HazoeM KBAJIPAT. CHavuaja HanumieM OCHOBHYIO IIPO-

rpamMmy:
nporpamma OpHaMeHT D D D I:l
Ha‘::,ue.uaii PN I:l D

IIOBOPOT
caenaii PHJ]

IIOBOPOT D D

cnenau P51

mozopor L] O O [

cuenait PS]

KOH Puc. 5.14. PeayabTaTr BHIDOJIHE-

HUA nporpaMMsl «OpHAMEHT».

Crpenkoil yKasaHO HaYaJIbHOE

COCTOSTHHE
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Teneps Hanumiem nponexypsl PAI n KBAIIPAT:

npouexypa P npouenypa KBAIIPAT
Hay Hay
MPLIAKOK mar
NPBIZKOK MOBOPOT
TOKAa BIepey He Kpaii NOBTOPATH mar
HI TMOBOPOT
caenaii KBAIIPAT mar
@CJIM BIIepeay He Kpaii IOBOPOT
TO MPBIKOK mar
KB noBOPOT
KIL, NPBIZKOK
KOH KOH

B nuponeaype PAIl B Teste muKJIa cCOaepPKUTCA HEIIOJHOE BeTB-
Jeuue. CTPYKTYpy TAKOI'o aJIrOPUTMa MOKHO Ha3BaTh TakK:
I{HKJI C BJIOJKeHHBIM BeTBJICHHEM.

Ha puc. 5.15 npusesera 610k-cxema nmponeaypst PSAII.

| NPbKOK 1

Y

[ npoxok |

HeT

HeT

Puc. 5.15. Biok-cxema nponeaypst PS L

NPbIKOK

Cocrasyierue 3Toi mporpaMMbl NoTpe6oBaIO ABYX MIATOB Ae-
TaJN3aMUH aJIrOPUTMAa, KOTOPhIe BRIMOJHAJINCH B TAKOMH mmocJe-
JOBATEJILHOCTH:
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OCHOBHAS NPOrPAMMA
1-# war gerannsauumn
npouenypa P/
2-A war geranmusaummn

npoueaypa KBAOPAT

Temeph BaM M3BeCTHEI BCe KOMAaHbI YIIpaBJeHUs rpadude-
CKHMM HcHoJHuTejJeM. UX MOXHO pasfie/INTh HA TPU IPYIIIHL:
nmpocThle KOMaHIbl; KOMaH a ofpallleHusA K nmpoueaype; CTpykK-
TypHBIe KOMaHAbI. K TpeTheil rpymnne oTHOCATCS KOMaHEI UK~
Jia ¥ BeTBJICHHUA.

CKM rpacduuecKoro HCIoJHHTE A

IIpocThle KOMAHAKI CTpYKTYPHEBIE KOMaHABI
mar noxa <ycJoBHe> IIOBTOPATH
IIOBOPOT HIJ,

IIPBIKOK <TeJIo IUKJIa>
KIY

ObpaeHne K mpoueaype

ecau <ycJoBHe>
caenail <uMsa nmpouesypuI> TO <cepusa 1>
HHave <cepusa 2>
KB

5@ KopoTko o rmaBHoOM

Komanza BeTBJIeHUSI HMMeeT cienyiomuii ¢opmart:
ecaH <ycJioBUe>
TO <cepusa 1>
HHagYe <cepus 2>
KB

Ecau <ycjoBue> MCTHHHO, TO BEINOJHAIOTCS KOMAaHABI, CO-
CTaBJIAIONME <CEePHIO 1>, ecaH JI0KHO — <cepuIo 2>,

Henonnas (bopma KOMAaHABI BETBJI€HHUA:

ecau <ycJioBue>
TO <cepusa >

KB

Ecam ycioBume MCTMHHO, TO BBINOJHAETCA <CepUsA>, eCJIU
JIOXKHO, TO Cpa3y IPOMCXOAUT IEePeXok K cJeAyiolieil 3a BeTB-
JIeHUEeM KOMaHJie aJiropuTMa.

CioHEIe aJITOPUTMEI YAOGHO CTPOUTE ITyTEM IIOWIAaroBoii ge-
TaJu3aun.



YTIPABNEHME WU

KnubepHeTnueckas mogens ynpasneHus

YnpasnsitoLmi O6bexT, ocywecTBNaoWwmin
obbekT ynpasneHue

O6BbekT, BLINOMHAOLWA

a ObvexT KOMaHfbl ynpasnexunsi, —
ynpasneHus | ucnonHumens
aneopumma ynpaeneHus

KaHnan nepegaun

= Mpsamas cBA3b
P | xomaHa ynpaeneHus

Kanan nepenaum
=4 OOpaTHas CBSA3b |=d WH(POPMALMKN O COCTOSIHUN
obbekTa ynpaeneHus

| Anroputm || MNocneposatenbLHOCTb
ynpaeneHus KOMaHA4 ynpaBreHuns
ABTOMaTU4ECKUNE TexHu4yeckue cucTembl,
CUCTEMBI B KOTOPbIX (PYHKLUNIO
c nporpammibiM [~ | ynpaensiowero obbekTa

ynpasneHnem BbINONHAET KOMAbIOTEP




Cucrema
OCHOBHbIX MOHATUM

nropuTmr IR
Anropurmmnsauus
WcnonHutenb CKU — cuctema
anroput™a KOMaHA UCMIONHUTENS
OuckpeTHOCTb
|| CeoiicTea TMoHsTHOCTL
anroputma TouHoCTb
KoHeuyHOCTb
CneposaHue
1 AnroputMuueckve BeTBNenme
CTPYKTYpbI
Uwkn
- CTpyKTypHas MeToauka anroputMmsaLmm

ﬁocnenoaaTeanan aetann3auus |

Moctpoexune anroputma 1 I
13 6230BbIX aNrOPUTMUUECKUX OcHosHoW | | BecnomoraTenbHble
CTPYKTYp: cnedosaHue, anropuTm ANropuUTMbI
eemereHue, Yukn |

[ MpoekTupoBaHue CBEpXY BHW3 I
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? Bonpocsi u 3adaHusi

1. YTto Taxkoe nomarosas AeTajgusanusa?
2. VI3 KaKuX KOMaHJ MOTYT COCTOATh BCIIOMOTaTeJIbHbEIE AJITOPHTMBI
IOCJIeJHETrO YPOBHA JeTajIu3annu?

3. Kakoil dopmMaTr nmMeeT koMaHAa BeTBieHNA? Kakue geitcTBuA uc-
TNOJIHUTEJISI OHA ompeJeaeT?

4. YemM oTIMUAETCSA MOJIHOE BETBJIEHHE OT HEMOJIHOIr0?

5. IlyreM momarosoii JeTaJH3amUK COCTABhTE IPOrpaMMBI yIIpaBJie-
HUS rpad@HUecKHM MCIOJHHUTENIEM AJIA PEIleHUA CIeJYIOMUX 3a-
nau:

e pacuepTHUTL BCe II0JIe TOPM30HTAJIbHBIMHA NYHKTHPHBIMH JINHNA -
MH;

e HAPHCOBATH KBAJPATHI BO BCEX YrJax IOJIs;

e pacuepTHTH BCe MoJIe B KJIeTKY CO CTOPOHOM, paBHOM mary.

YeMmy Bbl AOMKHbI HAYYUTBCS,
M3y4uB rnasy 5

OcCBOMTH IpOrpaMMHOE YIIPDABJI€HNEe OJHUM U3 yUeGHBIX rpa-
buuecKUX UCIOJIHUTEE.

CocTaBnATh THHEHHBIEe IPOrPAMMEI.

CocTaBIATh HUKJINYECKHE IPOrPAMMEI.

CocTaBiIATh DIPOrpaAMMEI, COAEPIKAIIIIEe BETBJIEHUS.

OnuceIBATh M KCIIOJB30BATHh BCIIOMOTATEJbHBIE AJITOPHTMEI
(mozmporpaMMsi).

IIpuMeHATHL METOA HOCIEeKOBATEIHLHOM KEeTATH3AIIHH,
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3aechb Bbl y3HaeTe

¢ 4TO TaKoe nporpaMmmmpoBaHue

® KaK CTPOATCA BblUNCNUTE IbHbIC
anropuTMmbl

¢ KaK COCTaBMAKOTCA NporpaMmbi
Ha fA3bike MNackanb

12—1303
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YTo Takoe et
§ 32 | nporpamMmmupoBaHue ;.

OcHoaHble membl napazpaga:
B KMo maikue npozpammucmot,;
B YO0 MaKoe A3blK NPOZPAMMUPOBAHUSN;
B YMo makxoe cucmema nPozpammuposanus.

K10 TaKHe IpOorpaMMHCTEI

Tenepb BaM IpeACTOUT OJIMiKe HOSHAKOMUTLCA €IIle ¢ OMHUM
pasgesioM HH(MOPMATHKHM, KOTOPHIHA HaswiBaeTcsa «IIporpammu-
poBaHHE».

HasnaueHue NpOrpaMMHpPOBAHHA —
% paspaboTka IporpaMM yIpaBjieHUs KOMIBIOTEPOM

C I1eJIbIO PELlIeHUs Pa3JIMIHBIX
“HGDOPMAIIMOHHBIX 3a7a4.

CrenuajucTsl, IpodecCHOHAILHO 3a HUMAIOIHECH IIPOorpam-
MHpPOBAHWEM, HA3LIBAIOTCA HPOrpaMMHCTaMH. B niepBrie TOgLI
cymectBoBaHusa IBM a1 MCMOJIB30BaHUA KOMIBIOTEPA B JIIO-
6071 061acTH HYKHO OB1JIO YMeTh IIporpaMMupoBaTh. B 1970-x —
80-x rogax XX Bexka HAUMHAET Pa3BUBATLCS NPHUKJIATHOE
nmporpaMMHoOe obecmedeHne. BypHoe pacipocTpaneHWe OpH-
Kiaagaoro ITO npou3omio ¢ mosiBJIEHHEM IePCOHAJIBLHBIX KOMIIb-
1oTepoB. CTaio coBceM He 06s13aTeILHBIM YMETh IIPOTPAMMUPO-
BaTh ISl TOT'O, YTOOBI BOCIIOJIB30BATHLCA KOMIIbIOTEpOM. Jlionu,
paboTaoinue Ha KOMIbLIOTEPaX, pasZeJIMINCh HA IMOJIB30BaTe-
JieHi 1 IporpaMMucToB. B HacToAIIEee BpeMs I0JIb30BAaTE I I'O-
paszo 6oJibIiie, YeM IPOrPAMMICTOB.

Mosxer BO3HMKHYThH BIEYaT/JIeHHE, UTO IIPOrPAMMHMCTHI Te-
meps yxke u He HyXHBI! Ho KTO 3Xe Torza Gymer cosgasaTh Bce
ONepanuoOHHLIE CHCTEMBI, PEJAKTOPHI, rpaduuecKue NakKeThl,
KOMIIBIOTEpHBIEe UI'DHl B MHOTOe Apyroe? IIporpaMmMucTsl, 6e3y-
CJIOBHO, HY?KHBI, IIPMYEM 3aa4i, KOTOPbIE UM NIPUXOAUTCA pe-
maTh, CO BpeMEHEM CTAHOBATCH BCe CJIOXKHEe.

IIporpaMMupOBaHHe IPUHATO Pa3fesiATh HA CHCTEMHOE M
npukigagHoe. CHcTeMHEIe MPOrpaMMHCTEI 3aHUMAIOTCs pa3pa-
60TKOIl CHCTEMHOro IpOrpaMMHOro OOecIleYeHHA: OIlepaIMoH-



§ 32. Yro rakoe nporpamMmupoBanue 179

HBIX CUCTEM, YTHJINT U IIP., 4 TAKYKe CUCTEeM IIPOrPAMMUPOBAHHA.
Ipurxaannasie IPOrpaMMHCTBI CO3AAIOT IPUKJIAAHBIE IPOrpaM-
MBbI: PEJaKTOPHI, TaGJIHYHbIE€ IIPOLECCOPLI, UTPEI, OOydaloe
MpOorpaMMbl M MHOTHe Apyrue. Cipoc Ha BLICOKOKBAJIUGDHIIUPO-
BaHHBIX IPOIPAMMHCTOB, KAK CHUCTEMHBIX, TAK U IPUKJIATHbBIX,
O4YeHb OOJIBIIOH.

B nanHOI riaBe BbI NO3HAKOMUTECH C IIPOCTEHIIIMMH ITPpaBU-
JlJaMHX ¥ MIpHEMAaMU IIPOrPaMMHUPOBaHUA, 3arjigHETe B 3Ty aK-
TYaJbHYIO U IPECTHIKHYIO MPOPeCCHOHATIBLHYIO 00JIaCTh.

YTo Takoe A3BIK IPOrpaMMHPOBAHMA

I cocTaBJeHHUS MpPOrpaMM CYIHECTBYIOT pa3HOOOGpa3HbIe
SA3BIKH IPOTPDAMMHPOBAHHA.

SI3BIK IpOrpaMMHpPOBAHMA —
aT0 GUKCHUpOBaHHAA cUCTeMa 0003HAYEeHU I
JJIs OMUCAHUSA AJITOPUTMOB K CTPYKTYP AAHHBIX.

3a roge! cyiectBoBaHUA IBM 651J10 CO35aHO MHOTIO A3BIKOB
nporpaMmmupoBaHusa. Hambosiee m3BecTHBIE cpegu Hux: Pop-
rpaH, Ilackansb, Beiicuk, C (Cu) u ap. PacnpocrpaneHHEIMH
SAISBIKAMM IIPOTPAMMHUPOBAHUA cerogHA apaawTcsa C++, Delphi,
Java, Pascal, Visual Basic, Python.

Yro TaKoe cHCTeMa NPOrpaMMHMPOBAHMA

JIJia co3gaHUA M UCHOJHEHNUA HA KOMIBIOTEPE IIPOrPDaAMMEI,
HaIKCAHHOM HA A3LIKE IPOrPAMMHUDPOBAHUSA, UCIIOJIb3YIOTCA CH-
cTeMbI HPOrPaMMHPOBAHHA.

CucremMa NporpaMMHpPOBaEMA — 3TO
mporpaMMHOe ofecIieueHre KOMITbIOTEDA,
nmpeAHa3Ha4YeHHOe AJA pa3spaboTKH, OTIAAKH U
HCIIOJIHEHU A IIPOTPaAMM, 3alIMCAHHBIX Ha
oInpejeJIEHHOM fA3hIKE IPOrPaMMUPDOBAHUA.

Cy1iiecTBYIOT CHCTEMBI IIporpaMMupoBaHus Ha Ilackaue,
Beiicuke 1 pyrux ssbiKax.

B nanHHOIT rnaBe peub OyAeT MATH O CpeAcCTBax M cmocobax
YHHUBEPCAJIBHOTO IIPOIPAMMHUPOBAHUA — HE OPUEHTHPOBAHHOTO
Ha KaKyIO-TO Y3KYIO IpUKJIagHYyI0 obsnacTs. [Ipumepom y3kociie-
OUAJIU3UPOBAHHOIO IIPOrPAMMHPOBAHUA sABJAgeTca Web-mpo-
rpaMMHpOBaHHE, OPHEHTUPOBaHHOE Ha co3faHue Web-caiToB.
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Ja aTUX meneil, HaIpuMep, UCOOJb3yeTCa A3LIK JavaScript.
Sseiku ITackains, Beiicnk, CH OTHOCATCA K YHCJIY YHHBEPCAJJb-
HBIX A3BIKOB IPOrPaAMMHPOBAHHA.

PaspaboTka Jy060ii mporpaMMEl HaYUHAETCA C [IOCTPOSHHA
AJITOPUTMA pemeHud 3agaun. Huxke MuI 06CyZHMM 0COGeHHOCTH
aJITOPHUTMOB peleHus 3axad o0paboTku uHPOpMAaAIMH HA KOM-
mbloTepe.

@ KopoTko o rnaBHOM

IIporpaMmMupoBanre — 00J1aCTh HH(POPMATHKH, IOCBAIIEH-
HasdA pa3paboTKe IpPOorpamMM yIpasjeHHUA KOMIObIOTEPOM C LEJbI0
pelneHus pa3IUdYHbIX HHEGOPMAIITMOHHEIX 3a4a4.

IIporpamMmmMupoBaHMe OBIBAET CHUCTEMHEIM M IPUKJIAAHBIM.

ITackans, Beiticuk, Cu, @opTpal — 3TO YyHHBEPCAJbHEIE A3bI-
KH{ IPOrpaMMHPOBAHMA.

Cucrema IporpaMMHUpPOBaHUA — ITO IpOrpaMMHoOe obeceue-
HHe KOMIOBIOTEPA, NIpeAHa3HaYeHHOe AJ1A paspaboTky, oTaagKku
M HCIOJIHEHHA IPOrpaMM, 3alMCAHHBIX HA ONpPeJeJIeHHOM A3BI-
Ke IPOrpaMMHpDOBAHUS.

? Bonpocsi u 3adarus

1. Yo Takoe nporpaMMupoBanue?

2. Kaxne 3aja4m pemaloT CUCTEMHBIE ¥ IPHUKJIaJHEIE IPOrPaAMMHMCTEI?

3. Hazosure HamnboJsiee pacnpoCTPAHEHHbBIE A3LIKH IIPOrPaMMHUPOBA-
HHUA.,

4. B yeM COCTOUT HazHAUEHHE CHCTEM IPOrPAMMUPOBARUA?

Anropurmbl

§ 33 | pabotbl
C BenMunHaMm

OcHosHble membL napazpagpa:

m KOMNblOmep KAK UCTLOAHUMELb AN2Z0PUMMO8;
BEAULUHDL: KOHCMAHMbL U NEePeMeH bLe;
cucmema KOMaHO;

KoMaHnOa npuceausanus;
Komarnda esoda;
Komanda evieoda.
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KOM]II:!O'I‘OP KaK HCIIOJIHATeJNb aJITODHTMOB

BawMm y’kxe n3BeCTHO, UTO BCAKHIA AITOPHTM COCTABIAETCSH ANA
KOHKPeTHOro ucnojauTtensa. Tenepb 6 kavecmee ucnoarnumeann
Mbl Gydem paccmampueamb KOMNbIOMeP, OCHAUWLeHHblil cucme-
MOl NPOZPAMMUPOBAHUS HA ONLPedeNleHHOM A3blKe.

KoMubloTep-UCIOJIHUTENDL paboTaeT ¢ onpe/eieHHLIMY JaH-
HBIMH TI0 OIIpeJleJIeHHOI mporpamme. JlaHHbBIE — 3TO MHOYKECT-
BO BEJIMYHH.

BexuunHBI: KOHCTAHTHI H nepeMeHHbIe

KomnbioTep paboraer ¢ mHEbpopManmeii, XpaHAMEHACA B ero
maMATH. OTaenbHBIi HHPOPMANMOHHBIM O00BEKT (4HUCJIO, CHM-
BOJI, CTPOKAa, Tabnna 1 1p.) HashIBA€TCA BeJIHIHHOH.

Bcakaa o6pabaTeiBaeMas IporpaMMoi BeJIMYHHA
3aHMMAaeT CBOe MecTo (I10JIe) B MaMATH KOMIOBIOTEpA.

3HayeHHe BeJIMYUMHB — 3T0 nHbOpMan U,
XPaHHMAas B 3TOM II0JI€ IaMATH.

CymecTByI0OT mpu 0CHOBHbLIX Muna 6eauiuH, ¢ KOTOPDHIMUA
paboTaeT KOMIBLIOTED: YHCIOBOH, CHMBOJIBHEIH Y1 JIOTHICCKHH.
H3yuas 6a3nl JAHHEIX M 3JIEKTPOHHBIE TA0JINIBI, BH YK€ BCTpe-
YaJIuch C 3ITUMM THOaMu. B faHHOIH riiaBe Mbl 6yieM CTPOUTH &JI-
FOPHUTMEI, paboTaIHe ¢ YHCIOBBIMA BeININHAMH.

YucioBble BeJIMYUHLI B IPOIPAMMHUPOBAHNH, TAK YK€ KaK KU
MaTeMaTHYeCKHe BeJHYHUHBI, JeJIATCA HA NepeMeHHBbIE M KOH-
craHTHl (moctoaaHble). HanpuMep, B popmyie (a2 — 2ab + bz)
a, b — nepemeHHHIe, 2 — KOHCTaHTA.

KoHCTaHTEI 3aIMICHIBAIOTCA B AJITOPUTMAX CBOMMH AeCATHY-
HBEIMHY 3HAYCHUAMH, Hanpumep: 23, 3.5, 34. 3HaueHNe KOHCTaH-
Thl XPAHUTCA B BRIJeJICHHOM IO/ Hee AdYeiiKe MaMATH U OCTaeTCA
HEM3MEHHEIM B TeYeHHe paboThl IporpaMMEI.

Ilepemennsie B TpOrpaMMHUpPOBaHNH, KAK U B MaTeMaTHKe, 00-
03HAYAIOTCA CHMBOJMYECKHMMH MMEHAMH. OTH MMeHa HA3LIBAIOT
HAeETH(HKaTOpaMH (OT IJIaroja « iAeHTU(PUIINPOBAaTh» , YTO 3HA-
YT «0003HAYATE» , «CHMBOJIM3UPOBaTh» ). e HTHMUKATOD MOXKET
6LITH OHOIL GYyKBOiT, MHOXKeCTBOM OYKB, coueTanreM OyKB 1 mudp
Hu T. A. [Ipumepnl uaeHTHGUKAaTOPOB: A, X, B3, prim, r25u T. m.

Cucrema xomaHg

Bam m3BecTHO, UTO BCAKUIA aJITOPUTM CTPONUTCA HCXO04A N3
CHCTEMBI KOMaH/J HNCIIOJIHUTENHA, AJA KOTOPOro OH nmpeaHa3Ha-
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4yeH. JI1060i anxropuT™M paGoThI ¢ BeIMYMHAMH MOYKeT GBITH CO-
CTaBJIEH U3 CJHEAYIOIIUX KOMaH/:
npHCBaHBaHHE;
BBOZX;
BBIBOT;
ob6painenne K BCHOMOTaTeJIbHOMY aJITOPHTMY;
HHKJT;
BeTBJEHHE.
STH KOMAaHJHI CYIIECTBYIOT BO BCeX A3BIKAX, IOAJEeDIKUBAIO-
HIUX CTPYKTYpPHOe nporpammuposanue: ITackane, Cu u gp.

Komanga npncsauBaEuA

Komanja nprcBanBaHUSA — OJHA U3 OCHOBHBIX KOMaHJ, B aJIT0-
pHUTMaX paboTHI C BeJIHYHHAMU. 3aIIUCLIBATE €€ MBI OyIeM TaK:

<IepeMeHHad>:=<BLIpa’XeHue>
3HAYOK «:=» YUTAETCS «IPUCBOUTH». Hanmpumep:
Z:=X+Y

KoMmmsloTeD cHauasia BBIYHCJISAET BhIpaXKeHue, 3aTeM pe3yJib-
TaT IPHUCBAMBAET IePEeMEHHOM, CTOAIIEH cIeBa OT 3HAKa «:=».

Ecsu 10 BHIIIOJIHEHNA 3TOM KOMaHABI COIePKUMOe SUeeK, Co-
OTBETCTBYIOLIUX IepeMeHHLIM X, Y, Z, ObLJIO TAKHUM:

x| 2 [ v 5 |z[ — ]

TO IIOCJI€ BBITNIOJIHEHHU A KOMaAHAbl OHO CTAHET CIeAYIOIIUM:

x[ 2 | v [ 5]z [ 7]

IIpouepk B Aueiike Z 0603HaUaeT, YTO HaYaJAbLHOE YHCJIO B Heil
MO2KeT ObITh JII0ObIM. OHO He UMeeT 3HAYEHUA JJIA pe3yabTaTa
NaHHOM KOMAaHJILI.

Eciou cieBa oT 3HaKa IpHMCBAMBAHHMA CTOHUT YHUCJIOBAS IIepe-
MeHHad, a ClipaBa — BBIpAXKeHUe, ollpeiesIAlolee IOPAJ0K BbI-
YUCJIEeHUA YHUCI0BOH BeJIMUYUHEI, TO TAKYIO KOMaHAY HAa3kIBAIOT
apH@pMeTHIECKOH KOMaHAO¥ NPHCBAHBAHHS, a BEIpaKeHHe —
apu(MeTHIeCKHM BBIPDAXKEeHHEM.

B uacTHOM ciydae apudMeTHYeCKOe BLIpaKeHHE B IIpaBoil
YaCTH OIlepaTopa IPUCBANBAHUA MOXKET OLITh IIPEACTABJIEHO O~
HOIf mepeMeHHOI MJIX OAHOHK KoHcTaHTOM. Hampumep:

X:=5
Y:=X
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Komanga BBOIa

,f“@ 3HaueHNs HepPEeMEeHHBIX, SIBJISIOIIUX CS
f ! HMCXOTHBIMM JaHHLIMH pellaeMoii 3a4auH,

KaK IIPaBHUJIO, 3aJaI0TCSH BBOAOM.

KoManaa BBoga B ONUCAHUAX AJITOPUTMOB BBITJIAAUT TaK:
BBOZ <CIIMCOK II€PEMEHHBIX>.
Hanpumep:
BBOL A, B, C

Ilonb3oBaTesr0 yaAoOHO, €CJIM BBOJ NAHHBIX OPraHU3OBaH B
PeXHUMe JUAJIOra, KOra II0 KOMaHAe BBOAA KOMIILIOTEP HpepPhI-
BAaeT BHIIIOJHEHHE IIPOrPAMMBI H 3KAET AeMCTBHM IOJIb30BATE .
ITonb3oBaTesb JOJIXKeH HAGpaTh Ha KJIaBHATYpe BBOAUMBIE 3HA-
YeHHUA NNePEeMEeHHBIX H HaxKaTh Kaasuiny <BBOJl>. BeegeHHbIe
3HAUEHHUS IIPUCBOSTCHA COOTBETCTBYIOLIMM IiepeMEeHHBIM WH3
CIIMCKa BBO/4, ¥ BHINIOJIHEHHE IIPOTPAMMAEI IIPOAOJIMKUTCSH.

BoT cxeMa BEINIOJIHEHHA IIPHUBEJEHHOM BhIIIIe KOMaHbI.

1. ITaMATHL 10 BRITIOJIHEHU S KOMAHIBI:

a [ =18 [=] ¢ [ =]
2. IIporeccop KOMIILIOTEPA MOJYYHJ KOMagay 6600 A, B, C,
TpepBaJl CBOIO paboTy U »KJET AeHCTBUA II0JIb30BaTeJ.
3. ITosnn3oBaTeN L HAGMpaeT Ha KJIaBUaType:
135

¥ HaxkuMmaeT kiaasuimy <BBOJ> (<Enter>).
4. IlaMATH TI0CJIE BRIITOJTHEHUSA KOMaHbI:

5. IIpomeccop mepexogUT K BBINOJHEHHUIO CJERYIOLieil Ko-
MaHbI IIPOrPAMMEBI.

IIpy BHINOJHEHUH NYHKTa 3 BBOAMMEIE YKCJIa JOJKHBI OBITH
OT/leJIeHbl ApYr OT APYra KaKMMU-HUOYAL pasfenTeNIAMH.
OO6BIYHO 3TO IPOGEIH,
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M3 cxazaHHOTIO BEIIIIE MOYKHO caeJyiaThb BBIBOJA .

2
&)
i)

Eciu nmepemeHHOI BeJIMYMHE HEe IPHCBOEHO HHUKAKOTO 3HA-
yeHHd (MJIN He BBEJEHO), TO OHA ABJIAETCS HeOoNpeAesIeHHOMH.
HUHaue roBops, HIYETO HEJIL351 CKA3aTh, KAKOe 3HaUYeHUe HMEeeT
3Ta mepeMeHHasd.

Hepemennme BEJIMYHNHBI IOJIY4Yal0OT KOHKPDEeTHEhIe
3HaA4YE€HHA B pe3yJbTaTe BhINIOJITHEHUA KOMaHAbl
OpHUCBanBaHUA UJINX KOMaHABI BBOAA.

Komanaa snIBoza

f:ﬂ Pe3ynpTaThl pemeHns 3a1a4M coob01IaoTesa
(f‘ ) KOMITLIOTEPOM IIOJIL30BATEJIO IIYTEM BHIIIOJIHEHUA

KOMAaHALI BLIBOAA .

Komanaa BEIBOAA B aIrOpUTMAaX 3a0MCHIBAETCHA TAK:

BBIBOJ <CIIMCOK BBHIBOJAA™>
Hampumep:
BeiBOA X1, X2

Ilo a70ii KOMaH/le 3HaYeHUA nepeMeHHBX X1 1 X2 6yayT BoI-
HeCeHbl Ha YCTPOHCTBO BRIBOJA (Ualle BCEero 3TO 3KpaH).

O ApyTHX KOMaHJAaX, IDHIMEHAEMEIX B JITOPUTMAaX paboTeI ¢
BeJIAYMHAMM, Bl y3HaeTe MO3Ke.

@ KopoTtko o rnasHoM

JIx060ii asropuT™M paboTH C BeJIMUMHAMM MOJKET OBITH COCTaB-
JIeH M3 CJIeAYIOIAX KOMaH/: IPHCBanBaHNUE; BBOA; BRIBOJ; 00pa-
IIeHNe K BCIIOMOTraTeJIbHOMY AJITOPUTMY; IIUKJI; BETBJIEHHE.

IIporpamMmMa AJIsT KOMIBIOTEPA — 3TO AJITOPUTM, 3aITUCAHHBINA
Ha A3BIKEe IPOrPAMMHUDPOBAHHUS.

Hsnik DporpaMMHpPOBaHUA — 3TO (GUKCHPOBAHHAS CHCTEME
o6o3naveHUii VI ONIMCAHNS AJITOPHTMOB M CTPYKTYP JAQHHLIX.

Bcesikasa o6pabaTbiBaeMasi IPOrpaMMO BeJIMUMHA 3aHUMAaeT
onpezieJiIeHHOE IIOJIe B IAMATHA KOMIIbIOTEpa. 3HAUYEHNEe BEeJINIM -
HBHI — 9TO0 MHPOPMANUA, XPaHUMAas B 3TOM II0JI€E.
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IlepemeHHas BeJMYHMHA IIOJIYYaeT 3HAYEHHME B Pe3yJbTaTe
BRIIIOJIHEHUSI KOMaHAHI IIPUCBANBAHUA NJIM KOMAHIbI BBOJA.

CDopmaT KOMaHJAbI IDNCBaAaNBaHUA:

<mepeMeHHAas>;=<BHIpaKeHKe>

CHauaJia BHIYHCJIAETCA BHIPAXKE€HHE, 3aTeM II0JyYeHHOoe 3Haue-
HHe IPUCBAaNBAETCs NepeMEeHHOI.

BBoa — 2T0 3aHeCeHMe JAHHBIX C BHEIMHUX YCTPOMCTB B ome-
PATHBHYIO NaAMATH KoMObloTepa. McXoaHbIe JaHHBIE JJIA Pelle-
HUSA 3a4a49¥ OOLIYHO 3aJaI0TCA BBOJOM.

Pe3ysbTaThl pemeHns 3a a4y BHIHOCATCS HA YCTPOHCTBA BhI-
BoZAa (MOHHUTOD, IPHHTEP) O KOMaHJe BEIBOJA.

? Bonpocsi u 3adaHus

1. Yro Takoe BexuurHA? YeM OTIMYAIOTCS HEPEMEHHBIE M IOCTOSH-
Hble BeJINYUHBI?

2. YeM onpeenseTca 3HaUCHHE BeJITHYUHBI?

3. Kakue CyIIecTBYIOT OCHOBHbBIE THIILI BeJIMYHH B IPOrPAMMHpPOBA-
HHU?

4. Kak sanuceiBaeTcsA KOMaHAa IPACBaNBaHUA?

5. Yro Traxoe BBoA? Kak sanmuchiBaeTcs KoMaHZa BBoga?

6. Yto Takoe BrIiBoA? KaK sanmuchIBaeTCs KOMaHa BRIBOAA?

7. B cxemaTH4YeCKOM BHJe (KaK 3TO cZesiaHO B naparpade) orpasure
N3MEHEeHHs 3HAYCHUN B sSAYEHKAaX, COOTBETCTBYIOIIMX IIepeMeH-

HEIM A ¥ B, B X0/le IOCJIeOBaTeJIbHOI'O BRIIIOJJTHEHNS KOMaH] IIpH-
CBAUBaHWA:

1) A:=1 2) A:=1 3) A=l

B:=2 B:=2 B:=2

A:=A+B C:=A A:=A+B

B:= 2xA A:=B B:=A-B
B:=C A:=A-B

8. BMecTO MHOroTOYMS BIHMIINTE B aJITOPHTM HECKOJIbBKO KOMAaH[I
OpHUCBaAMBAHNSA, B PE€3yJIbTaTe Yero JOJIKEH IIOJyYUTHCA &JITOPUTM
BO3BeJJ€eHHA B YeTBEPTYIO CTEN€Hb BBEAE€HHOI'O YHUCJa (Z[OI'IOJIHHTe'
JIbHbIE IIepEMEHHbIE He HCIIOJII:3OB&TI:)Z

BBOO A ... BRIBOT A
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INnHenHbIE
§ 34 | BblUUCNUTENbHbIE
anropuTMbi

OcHosHbie membl napazpagda:
" npuceausanue; c60UCMEa NPUCEAUBAHUA;
u 00MeH 3HAYeHUAMU O8YX nepemeHHbLX;
® Onucaxue JUHELH0Z0 BLILUCAUTNENbHOZO0 ANZ0PUNMA.

IIpucsaupanue. CBOHCTBA NPHCBAMBAHASA

ITocKonLKY NOpHUCBAMBaHHME SABJISETCA Ba)KHeHme# omepa-
nueil B aJropuTMax, paboTaIUX ¢ BEJIHNYHHAMH, TO IOTOBO-
pHM o Heii 6oJiee nogpoOHO.

IlepemeHHas BeJIMUMHA HOJIyUyaeT 3HaYeHHE
B pe3yJIbTaTe IPUCBANBAHMA.

IIpucBanBaHMEe IPOU3BOAUTCA KOMIBIOTEPOM NP BBIIIOJIHE-
HHUH OAHOM U3 ABYX KOMAHJ U3 NIPeACTABJICHHOM BRIIIIE CHCTEMEI
KOMAaH/[: KOMaHAkI IPUCBAMBAHUSA MJIH KOMaH/KLI BBOJA.

PaccMOTpHM IOCJIeX0BATEILHOCTS BRIMOJHEHUA YeThIpEeX KO-
MaHJ NPpHUCBANBAHHA, B KOTOPHIX YYAaCTBYIOT JBe IIepeMeHHEIe:
a 1 b. B npuBeseHHO0H HIKe TabIMIe IPOTUB KaM 0 KOMaHb
YKA3LIBAIOTCHA 3HAUCHMS IMEePEeMEHHBIX, KOTOpHIe YCTAHABJIMBA-
IOTCS NOCJIE ee BHIMOJIHeHUs. Takana Tabiuiia HaskIBAeTCA Tpac-
CHPOBOYHOH TA6/IHIIeH, a IPOIecC ee 3alOJIHeHUA HA3hIBAETCH
TPaCCHPOBKOH AJITOPUTMA.

Komanna a b
a:=1 1 —
b:=2xa 1 2
a:=b 2 2
bi=a+b 2 4

IIpouyepk B Tabnune o603HaUaeT HeOIpejeIeHHOE 3HAUCHHUE
nepemeHHo#i. KoHeuHBle 3HAYEeHUA, KOTOPhIE HMOJYYAIOT Iepe-
MeHHbIe @ M b, COOTBETCTBEHHO paBHH 2 U 4.
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9ToT HpMMep MJIIOCTPUPYET TPM OCHOBHBIX CBOMCTBaA IIpH-
cBanBaHHNA. Bor aTu cBoiicTBa:

1) nmoka mepeMeHHOIi He IPHUCBOEHO 3HAUEHHU A, OHA OCTAETCA
HeoIlpejeJIeHHOI;

2) aHayeHHWe, IMPHCBOEHHOE I[I€PeMEeHHOH, COXpaHsaeTcs
BILJIOTH [IO BHINIOJIHEHHM A CJIELYIOIIEro MpruCcBauBaHUS 3TOMH
IIepeMeHHOM HOBOT'O 3HAUEHHNS;

3) HOBOe 3HauYeHHe, IPHCBOEHHOE IepeMEeHHOM, 3aMeHsAeT ee
npeabIAyIee 3HAaUEHUE,

O6MeH 3HAYEHHAMH ABYX NepeMeHHBIX

PaccmoTpuM errfe OAUH O4€HD [TOJIE3HBIH AITrOPUTM, C KOTOPBIM
MIPH IIPOrPaMMMPOBAHNH YaCTO IPUMXOAUTCS BeTpedaThbeA. JaHbl
ABe nnepeMenHble BeJHunHL: X B Y. TpebyeTca npousBecTH MexK-
Ay HUMH oOMeH 3HaueHMsaMM. Hampumep, ecjiii nmepBOHAYAJILHO
6pu10: X = 1; Y = 2, To nocsie o6MeHa foyKHO cTaTh: X =2, Y = 1.

XOopoInM aHAJIOTOM JIIA PEIlleHNA TAKOH 3a1a4UM sABJIAETCA CJIe-
OyIOIIAasA: AAHBI IBA CTAKAHA, B IEPBOM — MOJIOKO, BO BTOPOM —
Boza; Tpebyercss mpou3BecT OOMEH HMX COAEepP’KHUMBIM. Bcsakomy
fICHO, YTO B 3TOM CJIy4ae Hy>KeH JOIIOJHUTEJILHBIMA, TpeTHi, IIycToit
crakal. [TociegoBaTennbHOCTS JeiicTBHIL OyAeT ciaenyroneii:

1) nmepeauTs u3 1-ro crakaHa B 3-ii;
2) nepeauTs U3 2-ro crakaHa B 1-ii;
3) mepesuTh U3 3-TO cCTaKaHa BO 2-H.

Ilens gocTuruyral

ITo amasorum AJjsi o6MeHa 3HAYEHHSIMH ABYX IepeMeHHBIX
HY)KHa TpeThdA AOIOJHUTeJNbHas rnepeMeHHass. Ha3zoBeM ee Z.
Torga 3azaua pelmaercs MOCJIEeAOBATEJNLHBLIM BBIMOJHEHHUEM
TpeX OIepaTOPOB HPHUCBANBAHHUS (IIYCTh HaYaJbHbIe 3HaYeHU 1
¥ 2 n1ns nepeMeHHBIX X M Y 3a7[al0TCA BBOAOM):

Komanna X Y VA
BBOg X, Y 1 2 -
Z:= 1 2 1
X:=Y 2 2 1
Y:=Z 2 1 1
BoiBog X, Y 2 1 1
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JeiicTBUTEeIbHO, B UTOTe mepeMeHHBle X U Y HOMEHSJINUCH
sHaueHuaMu. Ha axpan 6yqyT BeIBe/leHkl 3HaueHNa X nY: 2, 1.,
B TpaccupoBouHO# TaGyHile BHIBOAUMBIE 3HAUCHUA BhIZEJI€HBI
YKUPHBIM IpudTOM.

AHaJorusa co crakaHaMH He COBCEM TOYHA B TOM CMEICJIE, UYTO
[IPH IIepeJIMBAHNM M3 OJHOT'O CTaKaHa B APYro# IepBHIHA CTAHO-
BUTCA TYCTEIM. B peayibTaTe ke npucBanBanusa (X:=Y) mepe-
MeHHad, cTosmasn cunpasa (Y), coxpaHseT cBoe 3HaUeHHe.

Onuncanne JUHEHHOTO BEIYHCIAUTEIBHOTO RJITOPHTMA

AJITOPUTMEI, pe3yJbTaTaMH BEIIIOJIHEHNS KOTOPHIX ABIAIOT-
Cs YHCJIOBBIE BeJIMYMHBI, OyieM Ha3bIBaTh BEIUMCJINTEJIbHBIMA
aJropuTMamMu. PaccCMOTpHUM IIpuMep pelIeHud CaeAyIomeid Ma-
TeMaTHUYeCKOM 3ajjauM: JaHEI JBe MPOCThIie APOoOH; HOJYIHTH
Ipo6b, ABISIOIIYIOCA Pe3yJIbTATOM JIeJIEHUA ONHOM Ha APYTYIO.

B mxoapHOM ydYeOHMKe MaTeMaTHMKHM NpaBUja JeJIeHHUs
OOBIKHOBEHHHKIX Apobeii OnmuCcaHbl TaK:

1. UYucautesb mepBoil Apo6M yMHOXXHThL Ha 3HaMeHATEJb

BTOPOIi.

2. 3HaMeHaTeJIb MepBOii APO6M YMHOMXKHUTEL HA YACTHATEIb BTO-
poii.

3. 3anucaTs Apo6h, YHCINUTEIEM KOTOPOH ABJIAETCSA Pe3yJib-
TAT BEIIIOJIHEHUA IYHKTA 1, a 3HaMeHaTeJIeM — pe3yJbTaT
BBITIOJIHEHUS MyHKTA 2.

B anre6panueckoii ¢oopMe 3TO BRITJIAAUT cjleAylomumM obpa-

30M:

Temneps mOCTPONM AJITOPUTM JeJIEHNU s Apobeii 1A KOMIIbIOTE-
pa. B 3TOM aJIropuTMe COXpaHHUM Te XKe 0603HaYeHNU AJIs mepe-
MEHHKIX, KOTOPbI€ MCIIOJIL30BAHLI B 3AIIMCAHHOM BHIIIe GOpMY-
Jge. McxogHBIMY faHHBIMY ABJIAIOTCA IeJIOYHCIeHHBIE IepeMeH-
HEIC 4, b, ¢, d. Pe3yJIbTaTOM — TaKiKe IeJIkle BeJIUYNHBI M U 1.

Huxe anropuTM mnpeacraBjieH B ABYX (dopMax: B BHle
6JIOK-CXeMEI ¥ Ha AJITODUTMHYECKOM sA3kIKe (Af).

PaHbIle IpAMOYToJIbHUK B CXeMaX aJrOPUTMOB YIIPaBJIeHUSA
MBI Ha3bIBAJIX GJIOKOM IpOCTO KOMaHABI. A BHIYMCIINTEID-
HBIX QJITOPUTMOB TaKo# IIPOCTOM KOMaHAOM ABJIAETCA KOMAaHAA
npucBanBaHus. IIpaAMOyrolbHUK Oydem HaA3biéambv OJ0KOM
npuceauéarus, uau 6bliucaumenvibim 61oxom. B dopme ma-
paJjLtesorpaMma pucyerca 6JoK BBoAa/BeiBofa. IlonydyeHHBIH
aJITOPUTM MMeeT JIMHEHHYIO CTPYKTYpY (puc. 6.1).
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aar [Henenne gpobeit
uex a,b,c,d,m,n

L

HAY /BBOA @, b, C¢,d /
BBOA G, b, ¢, d v
m:=axd m=axd
=bxc

BBIBOA M, N n:.=

KOH
BblBOA4 m, n

b

Puc. 6.1. Biaok-cxema
aJITOPUTMA AeJIeHNA
Apobeit

B anropurme nHa Af cTpoka, cTosIIaA IOCJIE 3aTr0JI0BKAa &JIro-
pHUTMa, Ha3LIBaeTCA ONHCaHueM nepemeHnnIx. Ciysxe6HO€E CiI0-
BO IleJI O3Ha4YaeT IeJblii THI. BeJINMUYMHBI 3TOr0 THIA MOTYT
HMETh TOJbKO I[eJIOYNCIEeHHEIC 3HAYEHHUSA.

Onucanue NepeMeHHBIX UMEET BUJA:

<THII NIepEeMEeHHBIX> <CIIHCOK IIepeMeHHBIX>

CnucoK nepeMeHHBIX BKJIIOUAET BCE IIePEMEeHHBIE BeJIMUNHBI
JaHHOTO TUIa, 06pabaThIBaeMble B &JITOPUTME.

B 610K -cxeMax THIIH IepEMEeHHBIX He YKa3bIBaIOTCH, HO IO~
pasymeBaloTcs. 3anuch ajaropurMma Ha ASl Giumaxe mo ¢popme K
A3BIKaM IIPOrpaMMUpPOBaHNA, YeM 6JIOK-CXEMHEI.

@ KopoTko o rnaBHom

OcCHOBHEIE CBOMCTBA IPNCBAUBAHNSA

o 3HAUEHHEe IIepeMEHHOH He OIpegeseHO, €CJu €i He
IIPHCBOEHO HUKAKOTO 3HAYECHMNS;

e HOBOE 3HaUYeHHE, IpUCBAaNBaeMoOe MepEeMEeHHOH, 3aMeHseT
ee cTapoe 3HAUEHHE;

o IIPHCBOEHHOE IIepEMEHHOli 3HaueHWe COXpaHseTcs B Hel
BILIOTH 10 HOBOT'O IIPMCBaMBaHMA.

O6OMeH 3HAaUEHNSIMH ABYX [IEPEMEHHBIX MOYKHO IIPOU3BOANUTD
Yyepes3 TPEThIO AOMOJHUTEJIbHYIO IEPEMEHHYIO.

TpaccupoBouHas TabJaHIIa NCIIOJb3YETCS AJIA « PYUYHOTO» HC-
MOJIHEHU S AJITOPHUTMA C IeJIbIO eT0 IIPOBEPKH.
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B anroputmax Ha ASl yka3pIBaloTCs THUIILI BCeX IePEMEHHBIX .
Takoe ykasaHUe Ha3bIBAETCA OIIUCAHUEM NNePeMeHHBIX.

YucioBble BeJINYNHBI, IPUHUMAIOINE TOJNbKO Il€JIOYUCIeH-
Hble 3HAYEHUs, OIMKUCHLIBAIOTCA C IMOMOIIBIO CIIYIKEOGHOro cJoBa
meJ (1esanrin).

? Bonpocs! u 3adaHus

1. M3 KaKMX KOMaHJ COCTABJISETCS JIMHEHHAII BHIUNCINTENbHBIH aJI-
roputm?

2. Yto Taxoe TpaccupoBka? Kak ona npousBoguTcsa?

3. B KakoM ciyyae 3HaueHHUe MEPEeMEHHOI CUHMTaeTcsa HeolpeeeH-
HbIM?

4. Y10 HpOHCXOANUT C OPEABLIAYIIMM 3HAUYEHNEM IIePEMEHHOH II0CJIe
NIPUCBaMBAHUA il HOBOro 3HaUeHUA?

5. Kax Bl JyMaeTe, MOKHO JIX HCIIOJIB30BATh B BhIDAYKEHUH OMEePaTo-
pa IpHCBaMBaHUA HeompeAeseHHYI0 nepeMeHHYI0? K Kakum mo-
CJIEICTBUSIM 3TO MOYKET IPUBECTH?

6. Hanummre Ha ASl anroputm cIoKeHus ABYX NPOCTHIX Apobeii (6es
COKpaIlleHUudA apobu).

7. Hanumure Ha AS aJiropuT™M BRIUNCIEHNUA Y 110 GopMyJIe
y=01- x® + 5xY?,

e X — 3aflaHHOE IeJIoe YHUCJIO. YUTHTE CIeAYIOIHe OrPAHNYECHU:
1) B apu(pMeTHUECKHUX BHIPpAKEHHUAX MOMXHO MCIIOJb30BATh TOJIBKO
onepamuy CJI0XKEHUA, BBIUUTAHNSA M YMHOXKEeHMs; 2) KaKJ0e BhIpa-
JKEHHe MOXKET COAEPKATb TOJbKO OHY apHu(pMeTHYECKYIO omepa-
[IHI0. BBINOJHKTE TPACCHPOBKY AJITOPUTMA IIPH X = 2.

8. Ilonbaysick OrpaHHMUYEHMAMM IpPeALIAYINEH 3afauu, HAMUIIUTE
HanboJiee KOPOTKHE AJITOPUTMBI BLIUNCJICHUA BEIPAKEHUI:

1
y=x8; y=x10; y=x15; y=x9.

l'Ioc'rapaﬁTecL HCIOJIb3OBATh MHHHM&JIBHOE KOJIMYECTBO AOMOJI-
HUTEJIbHBIX II€PEMEHHEIX. BrinosHMUTE TPaACCHPOBKY &JITr'OPUTMOB.

9. 3anuImuTe AIrOPUTM UKJIAYECKOT0 0OMEHA 3SHAUCHUIMH TPeX I1e-
pemMeHHBIX A, B, C. Cxema nukianueckoro o6MeHa:

A—» B —»C

Hanpumep, ecan go o6meHa 6s110: A = 1, B = 2, C = 3, To mocJe 06-
MeHAa JOJIIKHO cTaTh: A =3, B=1, C = 2. BeInoJIHUTe TpacCUpOB-
Ky.
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3HaKOMCTBO
§ 35 | ¢ A3bikoM
Mackanb

OcHosnbie membl napazpaga:
® 803HUKHOBeHUe U Ha3HateHue Ilackaas;
a cmpyikmypa npozpammst Ha Ilackane;
m onepamopul 6600a, 6616004, NPUCBAUBAHUSA;
® 71pAaBu.Ja 3aNUCU apudmemuiecKux 8bipaieHuil;
®» nynxmyayus Ilackans.

Bo3auxkHOBeHHe M HasHaueHne Ilackans

ITocye TOro Kax IIOCTPOEH AJITOPUTM pellieHUs 3afadyu, co-
CTaBJfAETCA IporpaMMa Ha OIpefeIeHHOM A3bIKe IIporpaMMu-
POBaHHuA.

Cpean coBpeMeHHBIX A3BIKOB IPOIPAMMHUPOBaHNA OJHUM U3
CaMBbIX MOIYJAPHLIX ABJsAeTCA A3LIK Ilackaas. ITOT A3LIK pas-
pa6oTan B 1971 rogy n HasBaH B uecTs Byesa Ilackans — ¢paH-
IY3CKOro Yy4YeHoro, maoOpeTaTesii MeXaHHYECKOH BBLIYMCIIHN-
TeJIbHOH MamMHBI. ABTOp s3bika Ilackanp — mBeHIapcKuit
npodeccop Hukanayc Bupr.

" IIackaab — 5TO yHUBepCaJIbHBIH A3LIK
3 NpOrpaMMHPOBAHUA, IO3BOJAIOIMNIN pemaTs
caMele padHooOpasHule 3ajaun o6paboTKn
nHoOpMaALNH.

KomaHAy ajJropuTMma, 3allMCAHHYIO Ha A3BLIKEe IPOrpaMMHpo-
BaHWs, IPUHATO HA3EIBATH ONIEPATOPOM.

IIporpamma Ha IlackaJie 6;IM3Ka IO CBOEMY BUAY K OIIUCAHHIO
aJITOPHTMA Ha AJI'OPUTMHYECKOM sA3bIKe. CpaBHUTE AJITOPUTM
pellieENs yyKe 3HAKOMOM BaM 3aiauy — AeJIECHUsA IIPOCTHIX APO-
6eit ¢ cooTBeTcTBYIONTEl Mporpammoii Ha ITackae:

axar Henenne apoGeit Program Division;
wena,b,c,d,m,n var a, b, ¢, d, m, n: integer;
HaY begin
BBOA G, b, c, d readln(a, b, c, d); {BBoxn}
m:= axd m:= axd; {Yucnurens}
n:=bxc n:= bxc; {3HamMeHnarenn}
BBIBOA M, N write(m, n) {BuBOL}

KOH end.
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Crpykrypa nporpammsi Ha Ilackane

Haxe He 3arinaabiBasg B yue6HUK no Ilackauio, B aToil npo-
rpaMMe MOYKHO Bce HOHATH (0COGEHHO OMOTaeT 3HaHKe aHTJIHH -
CKOTO A3bIKA).

3aroJI0BOK IIporpaMMbl HAUMHAETCH CO CJIOBa Program (1mpo-
rpaMMma), 3a KOTODBIM CJeAyeT IIPOM3BOJIbHOE MMA, IIPUAYMAaH-
HOe IPOrpaMMHCTOM:

Program <uMs [OPOIDaMME>;

Paszmen onmcaHus nepeMeHHBIX HAYMHAETCA CO CJIoOBa Var
(variables — nepeMeHHBI€), 32 KOTODPBIM KJET CIIECOK UMEH Iie-
pPeMeHHBIX uepead 3anaTyio. Tun ykassiBaeTcs mocje ABOETOUNA.
B crangapre assika Ilackajp cymiecTBYIOT ABa YNCJIOBLIX THIIA
BeJIMYKH: BemecTBeHHbIH 1 Hebri. CioBo integer o60o3HayaeT
nenslil THO (ABJIgEeTCA HASHTH(PHUKATODPOM I1eJIoro Tumna). Bemre-
CTBEHHBIH TuI 0603HaUYaeTCA CJIOBOM real. Hampumep, pasmen
ONMMCAHUS ITePEMEHHBIX MOXKET OLITh TAKHMM:

var a, b: integer; c, d: real;

NneETH(PHUKATOPE] IIEPEMEHHBIX COCTABJISIOTCS U3 JIATHH-
CKUX OYKB ¥ nNM®p; IepBbIM CMMBOJIOM 00s3aTeIbLHO AOJIKHA
OBITH OyKBa.

Pasgern onepaTopoB — OCHOBHAs 4acTh mporpammbl. Hauasno
M KOHeII pa3/iesia OIepaToOpoB IPOrpaMMEI OTMEYAIOTCS CIYKeD-
HBIMU CJIOBaMM begin (Hauaino) 1 end (xoHen). B camoM KoHIe
OIpOrpaMMbl CTABHTCS TOUKA:

begin

<onepaTopsl>
end.

OnepaTtopsl BBOAA, BHIBOAA, IPHCBAHBAHNA

BBoj HCXOAHBIX JAHHBIX C KJIABMATYPHI IPOUCXOAUT II0 OMe-
paTopy read (read — uuraTh) unaM readln (read line — uuraTrs
CTPOKY):

read (<COMCOK [EePEeMEHHBIX>)
uiaM readln (<COMCOK TepEeMeHHEIX>)

IIpu BEINOJIHEHUH KOMAHAELI BBOJA KOMIIBIOTED OXKHaeT Aeii-
cTBHU monb3oBaTressa. Ilonb3oBaTens HabupaeT Ha KIaBUAType
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3HAYEHMUSs IIepeMEeHHBIX B TOM IIOpAZKe, B KAKOM IIepeMeHHEIe
YKa3aHbI B CIIUCKE, OTJAeJSAA UX APYT OT Apyra npobemamu. Ox-
HOBpPEMEHHO ¢ HA60pOM JaHHBIX HA KJIABMATYpE OHH IIOABJIAIOT-
cdAd Ha BKpaHe. B KoHIe Ha)kmMaeTcA KJjapuia <BBOJI>
(<Enter>). Paszuuiia B BLIIOJHEHHUH OIIEpPaTOPOB readln mu read
COCTOHT B TOM, UTO IIOCJI€ BEIIOJHEHHU S BBOAA 11O OIIepaTOpy re—
adln sKpaHHBLIA KypCcOp NepeMeIlaeTCs B Ha4aJji0o HOBOHM CTPOKH,
a 1o ommepaTopy read 3TOro He IPOUCXOAUT.

BrIBOg pe3ysabTATOB NPOMCXOAMUT IO OIIEpaTopy write
(write — nucaTh) mau writeln (writeline — omcaTh B ¢cTPOKY):

write (<cnmMcok BHBOJOA>)
MIH writeln (<cnuMcok BHBOHA>)

PesyibTaThl BBIBOZATCA HA 9KPaH KOMIOBIOTEPA B IOPAAKE UX
IIepPeYMCIeHNA B CIHCKe. JJIeMEHTaMHM CIIMCKA BBIBOJAA MOTYT
OBLITH KOHCTAHTHI, IepeMeHHble, BRIPaKeHU .

PasHnna B BHINIOJIHEHMH ONEpPaTOPOB writeln M write co-
CTOHT B TOM, YTO IIOCJIe BHIIIOJHEHHS BHIBOJA IO OHEPaTOPY
writeln aKpaHHBIH KYypcOp IlepeMeIaeTcsa B Ha4YaJo0 HOBOH
CTPOKH, a II0 oIlepaTopy write 3Toro He IPOMCXOAUT.

Apupmernueckuii omepatrop npucBamBaEua Ha Ilackase
HMeeT caeAyIomuii ¢hopmar:

<YHCJIOBaA IepeMeHHaaA> = <apnc11me'rnqecnoe BBHIpa>XeHHue>

ApunpmMeTHuecKoe BEIPAYKEHHE MOXKET COAEePIKATh YUCIOBLIE
KOHCTAHTHI M IepeMeHHEIe, 3HAKHM aPH(PMETHUECKHX ollepamuii,
Kpyrible ckoOku. KpoMe Toro, B apudMeTHYEeCKHX BHIPAKeHHU-
AX MOT'YT IPUCYTCTBOBATh QyHKITUH,

3HaKM OCHOBHEIX apM(pMeTHYECKHUX ONmepamuil 3aMuchIBAIOT-
CA TaK:

+ cJaoxeHue,
— BBIYHUTAHUE,
* yMHOKeHUue,
oeJeHue.

~

IIpaBuia 3anucH apupMeTHISCKHX BHIPaZeHHH

3amnuchs apudMeTHUeCKHX BuIpaykeHuit Ha [lackase moxoxka
Ha OOBIYHYI0 MATEeMATHYECKYIO 3aNKCh. B oTiiM4me oT MaTeMa-
THKH, T'le YaCTO IPOIyCKAETCA 3HAK YMHO)KEHHUA (HampuMmep,

13—1303
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ouinyT 2A), B Ilackaje TOT 3HAK MULIIETCA 00513aTEeJIBHO: 2 %A,
Hanpumep, MaTeMaTHUYeCKOe BEIPaXKeHHUe

A%+ B*-12C
Ha Ilackase samuchbIBaeTCs TakK:
A*A + B*B - 12*C
9To Ke BuIpayKeHHe MOYKHO 3allicaTh NHaye:

SQR(A) + SQR(B) - 12*C

3mecs MCIOJb30BaHA (PYHKIUA BO3BEACHUS B KBajapaT —
SQR. AprymeHTH GyHKIUII Bcerga MUIIYTCA B KPYTJIBIX CKOG-
Kax.

ITocieoBaTEILHOCTE BLINIOJIHEHUS ONEPAIlNii ONIpeAesIAeTCSA
o ux mnpuopureraMm (crapmuHcTBy). K crapoium onepanuam
OTHOCATCA YMHOMeHue (*) u gesieHue (/). Omepauuu cjaoKeHusa
¥ BHIYUTAHUA — MJajmmue. B nepByio ouepeasb BHIITOJIHAIOTCS
crapmue onepanui. HecKoJbKO onepanuii ofMHAKOBOTO CTap-
IMTUHCTBA, 3aIMCAHHBIE IOAPAL, BLIMIOJHAITCA B IOPAAKE UX 3a-
IIMCH cJIeBa Hanpaso. IIpuBeaeHHOE BhIlle aprUpMeTHUECKOEe BhI-
pakeHHe 6yaeT BHIYUCIATLCA B CAEAYIOUEM NMopsaaKe (MIOPAgoK
BBIUKCJIEHUH yKas3aH udpamMu cBepxy):

1 4 2 b5 3
A*xA+B*B-12 x C

Kpyrisle ckoGKHu B apudMeTHIECKUX BbLIPAYKEHUIX BIUAIOT
Ha MMOPANOK BBINOJIHeHUs onepanuii. Kaxk u B MaTeMaTuKe, B mmep-
BYIO OYepeb BRINIOJHAIOTCA oIlepanuy B ckobkax. Eciiu umerorcs
HECKOJIBKO TIap BJIOYKEHHBIX CKOOOK, TO CHAuaJa BHINOJHAIOTCA
oIlepalli¥ B CAaMbIX BHYTPEeHHHUX cKoOkax. Hampumep:

6 1 3 2 4 5
A+ ((C-D) / (2 +K) - 1)*B

Ilynxryauua Ilackansa

Heob6xoaumo crporoe cobiiofeHne IpaBonUcaiusa (CUHTAK-
cuca) nporpammsl. B yactHocTH, B Ilackasie oAHO3HAUHO ompe-
IeJieHO Ha3HaUeHHe 3HAKOB TYHKTYaI[UuH.

Touka ¢ 3anaToif (;) CTABUTCA B KOHIIE 3arojioBKa Iporpam-
MBI, B KOHIIE pa3/iejia ONUCAHUA IePEMEeHHbIX, ABJIAETCA pasje-
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JuTeseM onepaTopoB. [lepea ciioBoM end TOYKY C 3alIATOM MOXK -
HO He CTaBHUTh.

3ansarasn (,) ABIAeTCA pasAeauTeJIeM 3JJE€MEHTOB BO BCEBO3-
MOJKHBIX CIIMCKAaX: CIIMCKe IePeMEHHLIX B pasfeiie ONHCAHHA,
CIIMCKAaX BBOAMMBIX M BEIBOAUMBIX BEJIUYHH.

TekcT IporpaMMEI 3aKaHYNBAETCA TOYKOI.

Crporuii CMHTaKCHUC B A3BIKE IIPOrpaMMHPOBaHUA Heob6Xo-
AUM IIOTOMY, UTO KOMNbiomep A8aAemca PopManbHbim UCNO-
Humenem npozpammu.. Eciu, 1oONyCcTHM, Pa3ieJUTEIEM B CIIUC-
Ke IIepeMeHHEIX JOJI’KHAa ObIThH 3aIATas, TO JI000i APYroii 3HAK
OyaeT BOCIPMHHMATLCS KaK omubka. Eciiu Touka ¢ 3ansaToii aB-
JAETCA Pa3fesINTeJIEM ONepaTOpPoB, TO B KaudecTBe OIepaTopa
KOMIILIOTEP BOCIIPDMHUMAET BCIO YACTH TEKCTa IPOrPaMMEI OT Of-
HOM TOYKH C 3anAToi fo Apyroii. Eciiu nporpaMmmuct 3a6bL1 1O-
CTABHUTH «;» MEXAY KAKUMH-TO ABYMA OII€PATOPAMHU, TO KOMIIb-
1oTep OyAeT IpHHUMATE UX 3a OAUH ¢ Hen36e)xHoM oImu6Koi.

B nporpammy Ha Ilackajie MOYXKHO BCTABJIATH KOMMEHTaApPHH.
KomMMeHTapuii — 3TO IOACHEHUE K IIporpaMme, KOTOpOe 3allH-
celBaeTcsl B (QUrypHBIX CKOOKax. B KOMMEHTapHMAX MOXKHO
HMCIIOJIB30BATh pyccKMe OyKBeI. Ha HcCIOJIHeHHe IporpaMMbl
KOMMEHTapuil HUKaK He BJIHAET.

3ameTumM, uro B [Tackaje HeT pa3jiNyusa MEXAY CTPOYHBIMHY 1
nponucHeIMH OyKBamu. Hanmpumep, nisa Ilackansa ToKAecTBEH-
HBI CJIeAylomue BapMaHTBI 3anucu: begin, Begin, BEGIN,
BeGiN. HMcmonb3oBaHME CTPOYHBLIX HJHM IIPONMMCHBIX OYKB —
AeJIO BKyca IPpOrpaMMHCTA.

KopoTko o rnaBHOM

ITackans — YHUBepCAJbHBIN A3BIK IPOrpaMMUPOBaHUS.

IIporpamMma Ha ITackaJjie COCTOMT U3 3aroJIOBKa, ONMUCAHUHN U
oIIepaTopoB.

3aroJIoBOK IIpOrpaMMBbI:

Program <muMsa NOpOTpPaMmbr>;
Onucanme nepeMeHHEBIX:
var <COMCOK ONHOTMIIHBIX NEePEeMeHHBX>: <TUMl>; ...
Paspgen onepaTopos:
begin

<onepaTopsr>
end.
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OnepaTophsl BBOAA JaHHLIX ¢ KJIABUATYPHI:
read (<cnucok BBoOma>), readln(<cnmcok BBOOa>)

OnepaTrophl BEIBOZA HA 9KPAaH:

write (<cnmucok BHBOHA>, writeln (<cnmcok BrHBOIA>
Apudmernueckuii onepaTop IPUCBAMBAHUS:

<nepeMeHHaa>:=<apupMeTrMyeCKoe BHpaxXeHue>

ApudpmMeTHYECKOE BLIPaXXeHue MOXKET COAEePIKATh Ji060e KO-
JAUYecTBO apudMeTHUECKHUX onlepanuii u GyHKIMii,

ITociegoBaTeIbHOCTD BLINOJHEHUS Ollepanuii onpeaessieTcs
PacCcTaHOBKOM CKOGOK M CTAPIIMHCTBOM OIlepaliuii (IIpuopuTe-
ramu). CTapirne onmepamun: %, /; MJIaAmIne onepamuun: +, —.

Touka ¢ 3anATOMH CTABUTCS B KOHIIE 3ar'0JIOBKA IIPOTDAMMEI,
B KOHIIe ONTMCAHMI, & TaK)Ke ABJIAETCA Pa3feINTeIeM OIlepaTo-
poB. TeKCT mporpaMMsuI 3aKAHYHBAETCS TOYKOM.

? Bonipoce! u 3adaHus

1. Korga noasuica assik ITackans 1 KTo ero aBTop?
2. Kak 3anuchiBaeTcA 3aroJIoBOK IporpaMmsul Ha ITackane?
3. Kak 3anmuchiBaeTCs pasjiesl OMMCaHUA NepeMeHHbIX ?
4. C KaKIMH THIIAMH YHCJIOBLIX BeJJHIHUH paboraeT [Tackans?
5. Kak 3anncHBaIOTCA OnepaTopH BBOJA 1 BhiBoja B ITackase?
6. YTo Takoe onepaTop IPUCBANBAHUA?
7. Kak sanuchIBaloTCA apudpMeTHuecKUe BRIPAsKeHuA?
8. ITo xakuM DpaBUJIaM ONpeAeNIAeTCs NOPANOK BHIOJHEHUS onepa-
nui B apuMeTHIeCcKOM BhIpayKeHun?
9. Kakas 3afiaua pemaeTcs 10 CJaeAyiomeii nporpamme?
Program Test;
var A, B, C: integer;
begin
readln (A, B);
C:=(A+B) *(B-A);
writeln(C)
end.
Kaxkoii peayasraTr 6yAeT MOJIyUY€eH, eC/IM B KA4eCTBe HCXOAHLIX 3HA~
qeHu# A 1 B BBeCTH, COOTBETCTBEHHO, 7 1 8?
10. CocTaBbTe nporpamMmet Ha [Tackase Ana permenuns 3agaqy Ne 6—9 us
sananuii K § 34. IIpu 3TOM OTMEHHTE OTPAHNYEHUA HA KOJINUYECTBO

onepanuii B apudMeTHUYeCKOM BhIpakKeHUH, CHOPMYINPOBAHHLIE
B YCJIOBHAX 3a7a4.
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Anroputmbl
C BeTBALLEeMCH

CTPYKTYpOWH

Ochosénbie memvt napazpaga:
® npedcmasenerue seméeaenuii Ha AJA. Tpaccuposka
8eMBAWUXCA ANZOPUMMOB;
B CJAONCHbLE 6eMBAULUECA AGNZOPUMMbL.

IIpeacraBienne BerBiaenni Ha ASl.
TpacCHPOBKA BeTBAIIMXCHA aJrOPATMOB

PaOCMOTpKM HECKOJIPKO 3ajaad, DpelmeHHe KOTOpPhIX Ha
KOMIIBIOTEPE II0JYyYaeTCHA C IIOMOIIBI0O BETBAIIUXCA AJITOPATMOB.

IlepBas 3azaua: nanel ABa YKCIA; BLIOpaTsh 60/IbIIee H3 HUX.

IlycTh HCXOAHEIMH JaHHBIMHY ABJIAKITCS NepeMeHHaLIe A u B,
HNx 3sHavyeHUA OYAYyT 3a4aBaThCA BBOAOM. 3HaUeHHE GOJBIIEro
M3 HUX JOJI’KHO OLITH NPHCBOEHO nepeMeHHoH C U BRIBEI€HO HA
3KpaH KoMmnbioTepa. Hanpumep, ecaim A = 5, B = 8, TO ZOJKHO
nonyuuthea: C = 8.

Bnok-cxemMa ajropuTMa peimeHHA 3TOM 3afadu U3o06parkeHa

Ha puc. 6.2.

Aa @ HeTt

<>

Puc. 6.2. Anroputm BriGopa GoJibmero u3 AByX 9uce
(c DOSTHBIM BeTBJIEHUEM)
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HeTpyZaHO MOHATH CMBICJI 9TOro aJroputMma. Eciiu 3HaYeHHeE
nepeMeHHOH A Gosbiie, ueM B, To nepeMeHHO# C IPUCBOUTCA
3HauyeHue A. B mpoTusHOM ciyuae, Korga A < B, nepemenHo# C
IPHUCBOUTCA 3HaUYeHHe B.

YcinoBueM, o0 KOTOPOMY PA3BETBJIAETCA AJITOPUTM, ABJISET-
cA omHoweHue Hepadencmaea A > B. VIayuas 6asbl JaHHBIX U
9JIeKTPOHHBIE TAGJUIIEI, BBl Y3HAJIN, YTO TAKOE OTHOIIIEHHNE SB-
JsieTcA JozudecKum avtpaxcenuem. Ecau oHO cripaBeIjinBO, TO
pe3yJbTaToM GyaeT JIorTuYecKas BeJIMYHNHA «MCTHUHA» M BBIMOJI-
HeHMe aJITOPUTMAa MPOJOJIKUATCA IO BETBU «Jia»; B IIPOTHBHOM
cJydae JIOTHYECKOe BhIpa)KeHHe IIPHMET 3HAUEHHE «JIOKb» U
BBITIOJIHEHHE aJITOPHTMA IIOHET II0 BeTBYU «HET».

Jlo BHIIOJIHEHUA HAa KOMIIBIOTEPE IIPABUJIBLHOCTDL aJITOPHTMA
MOJYKHO IIPOBEPHUTH IIYTEM 3allOJIHEHHA TPACCHPOBOYHOIT TabIH-
nbl. BoT Kak 6yZeT BHITJIAZETH TPACCUPOBKA HAIIIEro aJITOPHTMAa
IJIS MICXOOHBIX 3HaueHuit A =5, B=8.

HMlar Onepauua A B C IIpoBepka ycaoBua
1 BBOA A, B 5 8
2 A>B 5 8 5 > 8, "er (J10:Kb)
3 C:=B 5 8
4 BuIBOA C 5 8

BeTBiieHUe ABNAETCA CTPYKTYPHOH KoMaHAoH. Ero ncrionne-
HHe IIPOMCXOAUT B HECKOJILKO IIIATOB: IPOBEPKAa YCJIOBUA (BBI-
MOJTHeHH S JIOTHYECKOTO BRIPAYKEHH ) ¥ BEIIOJIHEHHE KOMAaH Ha
OOHOI U3 BeTBeH «Ja» MK «HeT». II03TOMY B TPaCCHPOBOYHOM
TabJuie 3anIuCHIBAIOTCA He KOMaHABl AJITOPUTMA, a OTJeJbHEIe
olepanuy, BHINOJHIeMble KOMIIBIOTEDOM Ha KayXJOM Iare,

B asiropuTMe Ha puc. 6.2 UCHOJB3yeTCA HOJHOE BETBJICHHE.
ITY Ke caMyIo 3afa4y MOYKHO PEIIIUTh, IPUMEHAS CTPYKTYPHYIO
KOMAaHAY HEmOoJHOIro BeTBJICHHA. BIOK-cXeMa TaKOTO aJITOpHUT-
Ma usobparkeHa Ha puc. 6.3.

BRINOJIHUTE CAMOCTOATENLHO TPACCHPOBKY 3TOr0 AJITOPUTMA
nas sapuasToB 1) A =0,2,B=0,3; 2)A=7,B=4;3)A =5,
B = 5. Ecau BH Bce IIpojeJjaeTe IPAaBUJILHO, TO yoeauTech, 4YTO
&JITOPHUTM BEPHBI.

A Temnepp 3aluIneM pacCMOTPEHHEBIE aJITOPHTMBI Ha AJro-
puTtMudeckoM a3bike (AST). Bo-mrepBbiX, Hy’KHO PELINTH BOIIPOC
0 TOM, KaK OIKCATh IIEPeMeHHbIe B 3TOM ajJroputrMme. s Bcex
IepeMeHHBIX B &JITOPUTME Ha AJITOPUTMHYECKOM SA3BIKE HE0O-
XOAUMO YKAa3aTh UX THII.
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Croreu>

Puc. 6.3. AsxropurmM BeiGopa 60JiblIero U3 ABYX 3HaAUYEHMH
(C HEeNmoJIHBEIM BETBJIEHHEM)

Ilepemennsie A, B, C — uncJI0BbIe BEJIUYUHBI. B 5T0i 3agaue
OHH MOTYT NPHHHUMATH JIOOBIe 3HaUeHHA. B mporpaMMupoBa-
HHM YKCJIOBbIE BeJIMUMHEBI, KOTOPbIEe MOT'YT UMETH JII0OObIe 3HaUe-
HUA — IeJble, ApOOHBIe, HAa3hIBAIOTCA BeIlleCTBEeHHHIMU. MM
CTaBUTCA B COOTBETCTBUE BemecTBeHHHbIH THII. Ha Anropurmu-
YeCKOM A3bIKe 3TOT THUII YKa3bIBA€TCA CIIYKeOHBIM CIOBOM Bell,.

Kak BRINIAAMT KOMaH/a BETBJIEHKA, Bbl yiKe 3HaeTe. Bor ABa

axropuTMma Ha Afl, coorBeTcTByIONMMeE OJIOK-CXeMaM Ha puc. 6.2
n6.3:

aar BUI1 aar BU2
sem A, B,C Bem A, B, C
HaY Hau
BBOg A, B BBOg A, B
ecau A>B C:=
To C:= ecau B>A
unaue C:=B To C:=B
KB KB
BEIBOA C BEIBOZ C
KOH KOH

Ilox cokpaineHHBIM Ha3BaHUeM ajgroputmoB BU]I noxpa3sy-
MeBaeTcsa «BoJblee U3 JBYX».
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JIJIg IporpaMMHPOBAHUA XapaKTepPHO TO, UTO OZHA M Ta JKe
3a/auya MOYKeT OBIThH peleHa ¢ MOMOIILIO PA3HBIX aJITOPHUTMOB.
H geMm cioxHee 3azadya, TeM 6oJIbIIIe MOXXHO IPUAYMATH pPas-
JINYHBIX aJITOPUTMOB ee pemenud. g 6oabmux 3agav (mpo-
HM3BOJACTBEHHBIX, HAYYHBIX ) IPAKTHYECKH HEBO3MOXXHO TOUHOE
COBIa/IeHHE AJITOPUTMOB, COCTABJEHHLIX PA3HBIMH IIPOrpam-
MHCTaMH.

Crnepylonias 3afiada: ynopagouInTh 3HaYeHHA JBYX IepeMeH-
HBIX X 1 Y mo Bo3pacraauio. CMBICJ 9TOM 3aa4y CJIeAYIOIIHIA:
€CJIM IV UICXOHBIX 3HAUEHU IepeMeHHLIX CIIPABEAJIUBO OTHO-
menune X <Y (manpumep, X = 1, Y = 2), To ocTaBUTh NX 6e3 u3-
MeHeHHS; ecu xe X > Y (Hanpumep, X = 2, Y = 1), To BHINOJI-
HHATH OOMEH 3HaYeHUAMH.

AnroputMm o6MeHa 3HAUEHHAMH ABYX IIepeMeHHBIX ObLJI pac-
CMOTpeEH B IIpeALIfymem naparpade. BcmomEuM, 4TO 11 o6Mme-
Ha MBI HCIIOJIb30BAJIH TPETHIO, BCIIOMOTraTeJIbHYIO IIepeMEeHHYIO.

B anropurMe pemeHusa NAHHOI 38JaYMd HCIOJb3YyeTCs He-
noJsiHoe BeTBJeHHe. [IpuBesem 6a0k-cxemy (puc. 6.4) u anro-
puT™M Ha AJl.

@ aar COPTUPOBKA
Bem X,Y,C
X Y Ha4
BBOA X, Y
na ecam X>Y
oY HeT TO C:=
v X7 X:=Y
C:=X Y:=C
X=Y KB
Y.=C BeiBOg X, Y
KOH

I

Puc. 6.4. Biok-cxema
aJIropaTMa

YHOOPAAOYEHHUS ABYX

3aech poJIb BCIIOMOTraTeJIbHOM MepeMeHHOM Aas o6MeHa BhI-
noaasaer C.
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CanoxHble BeTBAIIMECA aJITOPHTMbI

ITonnyyuM ayropuTM pelIeHHsA ellle OAHOH 3agauM: HalTH
HaubGoJbIIee 3HAYeHHE CPeXH TPeX BeJHuuH: A, B, C.

EcTecTBeHHO, BOBHUKAET CJIEAYIOWIAA HAEA ITOTO AJITOPHUT-
Ma: CHavaJsia Hy»KHO HallTu OoJibillee N3 3HayeHU# A u B u npu-
CBOHTD €r'0 KaKo#-TO JOIIOJIHUTEJIbHOMN TIepeMeHHOH, HalTpuMep
D; 3zatem HaiiTu Gosbiuee cpeau D u C. 910 3HaUEeHHE MOXKHO
IPUCBOUTDL TOMH Ke mepeMeHHOo D.

Pemenne 3afjauu CBOAUTCSA K ABYKPATHOMY IIPMMEHEHHIO
y)Ke 3HAKOMOI0 aJITOpUTMa HAXOMKJAEHHA OGOJIbIIEero M3 ABYX
3HaueHHI1. Biok-cxeMa aJiropuT™Ma — Ha puc. 6.5.

aar BUT1 @
Bem A,B,C,D
Ha4g BBOA, A, B.C
sson A, B, C [ee0n A B.C/
ecau A>B
To D:= @
uHaue D:=
KB
ecau C>D /K
To D:= fe @ i
xa
BeIBOA D

KOH

CkoHeu>

Puc. 6.5. Baok-cxema

anroputma « BUT» ¢

NOCJIEAOBATEJIbLHEIMH
BeTBJICHUAMHM

HeTrpyaro poragarscs, uto « BUT» o6o3HauaeT « Bosbimee us
Tpex». B CTPYKType 3TOro ajJirOpuTMa COAep»KaTcs dea nocaedo-
8amenbHbLX 6eMEACHUA: HIePBOe — IIOJIHOE, BTOPOEe — HEeIIoJI-
HoOe.

ATy e 3aJa4y MOXKHO PEIINTD C IOMOMIBIO AJITOPUTMA, MMe-
IOIEr0 CTPYKTYDPY 8a0XceHHblX 8emeaenuil. Ero 6iok-cxema
IpuBeJeHa B cleAylomeM naparpade Ha puc. 6.6. A BOT Kak BbI-
TIAAAT OOMCAHUE 3TOro aJiropuTMa Ha ASl U TpaccHpoBouHas
Tabaunmanpu A =5,B=7,C=2.
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aar BUT2
Bem A, B,C,D
Hay4
BBOA A, B,C
ecan A>B
To ecin A>C 10 D:=A umaue D:=C KB
uHave ecim B>C 10 D:=B muaue D:=C km
KB
BuIiBoA D
KOH

Ilar Onepauusn D IIpoBepka yciaoBusn
BBOX A, B, C
A>B
B>C
D:=

BuIBOX D

5> 17, mer
- 7> 2, na

O B W DN

OU U Ot Ot Ot B

ESIES PR IS IR R ]

.U U U U CH K
|

@ KopoTko o rnaBHOM

B KOMaH/I€ BETBJIECHHNA B KAYECTBE YCJIOBHUA MOXKET UCII0JIb30-
BaThCA OTHOIIIEHHNE HEPABEHCTBA ME€XKAY BEeJIHUYNHaAMH.

YuciaoBble BEJINUYMHEI, KOTOPbIe MOT'YT IIPDHHHMATS IleJIble U
IpoOHLIE 3HAYEeHM s, UMEIOT BEIleCTBEeHHLIM THII.

JJ1s1 perieHN s OTHOM M TOH JKe 3aZjaUM MOKHO IIOCTPOUTH He-
CKOJIbKO BAPMAHTOB aJITOPUTMOB.

HeckonbKko BETBJIEHMIT B OAHOM &JITOPHTME MOTYT OBITH IIO-
CJ1eOBATEJIbLHLIMY 1 BJIOYKEHHBIMH.

? Bonpocbl U 3a0aHust

1. Kakyio CTPYKTypy HMeeT aJrOPUTM HaXOMJAEHHA OOJIBIIEero M3
ABYX 3HAYEHHUIN?

2. IToueMy OTHOLIEHHE HEPABEHCTBA MOYKHO HA3BATL IOTHUYECKHM BEI-
paxenunem?

3. B KakoM cay4yae [ UHCJOBOM MEpEeMEHHOM CJeAyeT YKa3bIBaTh
LEeJILIA THI, B KAKOM — BeI[eCTBEeHHLIHN ?

4. CocraBbTe aJropuT™ (B Buje 6J0K-cXembl B Ha Afl) HaxoxaeHns
MEHLIIEro U3 ABYX 3HAUYEHHIA.

5. CocTaBbTe QJITOPHTM HAaXOMAEHHSA HAWMEHBINIEr0 U3 TpexX 3Haye-
HHIA.
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6. [l BBIBOJA HA 9K PAH IIPOU3BOJIHHOM CHUMBOJILHOM CTPOKM HYXKHO

7

B KOMaH/Jie BBIBOJA 3aICATh 3Ty CTPOKY B amoctpodax. Hanpu-
Mep, II0 KOMaHje
BeiBOZ "OTBET”

Ha KpaH BriBefeTcsa cioso OTBET.
Onpezenure, KAKada 3aJa4a pelaeTc 10 CIeAYIONeMY aJIropuTMy:
aar 3agaua-6
Bem, X
HaY

BBOg X

ecaun X<0

TO BEIBOJ|  OTPHIATEILHOE YUCIIO
HHAYe BLIBOJ ' IIOJIOXKUTEJILHOE YHCIO

KB
KOH
CocTaBbTe aJIrOpUTM, 110 KOTOPOMY Ha KOMIILIOTEpe 6yaeT mpouc-
XOAHUTH CIeAYIOmiee: B IepeMeHHy10 S BBoaguTcA Bo3pacT Camu, B
nepeMeHHyI0 M BBogMTCSA Bo3pacT Mamu. B kauecTBe peayabTaTa
Ha 9KpaH BeiBoAguTCA ¢pasa «Camia crapme Mamu» mwiu «Mama
crapire Camu» (IIpeanosaraeM, UYTo KTO-HHOYAb U3 HUX obGs3aTe-
JIBHO cTapuie).

8. PemuTe npeAsAYIIYIO 3824y, YUYUTHEIBASA BO3MOMKHOCTD O/ MHAKO-

Boro Bo3dpacrta Camu 1 Mamu. B rakoM cayuae MokeT OBITH ITOJIY-
yeH oTBet: «Cama 1 Mamia — poBeCHUKH » .

9. CocraBbTe AJIrOPUTM YIOPAAOUYEHUSA 3HAUCHUM TPEeX NMepeMeHHBIX

110 BO3PACTAHUIO, T. €. IIPH JIOOLIX MCXOAHEIX 3HAUeHUAX A, B, C
OTCOPTHUPYITE UX TaK, uToOnI cTayno: A < B < C. IIpoBepsTe ajro-
PHMTM TPACCHPOBKO NPH PA3HBIX BAPDHAHTAX 3HAUYEHNH MCXOAHBIX
JAaHHBIX.

MporpammupoBaHue

§ 37 | setBnenuit

Ha lNackane

OcHoseHble membL napazpaga:
m onepamop éemeaenun Ha Ilackane;
B 1PO2PAMMUDPOBAHUE NOJLHOZ0 U HENOJLHO020 6EMEACHUA;
B POZPAMMUPOBAHUE BLONHCCHHLLX 6eMEACHUIL;
B JozuvecKue onepayuu;
B CRLOJNCHbLE 02UdecKUe 8bLPAICEHU.

Oneparop Bersiaenusa Ha Ilackamxe

B asbixe [Tackanb nMeeTCs onepaTop BeTBJAeHHA. [Ipyroe ero

Ha3BaHHUe — YCJIOBHLIH OIlepaTop.
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PopMAaT NOJHOTO ONIEPaATOPAa BETBJICHUSA CIACLYIOIMHIi:

if <smoruueckoe BHpaxeHue> then <oneparTopl>
else <oneparop2>

3nech if — «ecau», then — «To», else — «HMHaue».

IIporpaMMupoBaHME IIOJIHOTO U HEMOJHOr0 BETBJICHUS

CpaBHuTe 3anuchk aaxroputma BHJ[1 u3 npeawiayiero napa-
rpacda c coOoTBeTCTBYIOIEH MPOrpaMMoOi.

anr BUI1 Program BID1;
Bem A, B, C var A, B, C: real;
Ha4 BBog A, B begin readln (A, B);
ecau A>B if A>B
To C:=A then C:=A
uHave C:=B else C:=B;
KB
BeIBOA C writeln (C)
KOH end.

OueHs MOXOJKE Ha NEPEeBOA C PYCCKOro A3biKa Ha aHTJIMMA-
ckmii. O6paTuTe BHUMaHUE Ha cJIeAyIolnee OTJINYMeE: B IIpOrpam-
Me HeT CIIeIInaJIbHOTO CJIyKeOHOro cjioBa, 0003HAUAIOIEr0 KO-
Hell BeTBJIeHUA. 3ech IPU3HAKOM KOHIIAa OIlepaTopa BeTBJIEHU A
ABJIsIeTCA TOYKA ¢ 3anAToii. (PasyMeeTcs, OCTaBJIATEH B IPOrpaM-
Me IIYCTYIO CTPOKY COBCEM He 00A3aTeJbHO. 34ech 3TO CAEJIaHO
TOJIBKO Pajy HaTJISAHOCTH.)

IIpocToii hopmoit JTOrnuecKoOro BepakeHus sIBJIAETCS onepa-
nua oraomennna. Kak n B Afl, B ITackaie gomyckaioTcs Bce BUILI
OTHOIIIEHU (HM)Ke YKa3aHbI MX 3HAKM):

< (MeHBIIE); <= (6oJIbIIIe MJIX PABHO);

> (6oJsbime); = (paBHO);

<= (MeHbIIIe HJIX PaBHO); <> (He PaBHO).

A reneps 3anporpammupyem Ha Ilackasie anroputm B2,
B KOTOPOM MCIIOJIb30BAHO HEIIOJIHOE BETBJIEHHE.

anr BUI2 Program BID2;
Bem A, B, C var A, B, C : real;
Ha4 BBOA A, B begin readln (A, B);

C:= C:=A;

ecau B>A if B>A

To C:= then C:=B;
KB
BeiBOA C write (C)

KOH end.
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OnaTk BCE OYeHHb NIOXO0)Ke. BeTBhL else B onepaTope BeTBJe-
HUA MOYKET OTCYTCTBOBATE.

IIporpaMMupoBaHNE BJIOKEHHBIX BeTBJICHHH

3anumem Ha ITackayie mporpaMmy onpefeneHAss GOIbITIEro
U3 Tpex uuces, GJI0K-cXxeMa KOTOpO# moKaszaHa Ha puc. 6.6.
CTpyKTypa 3TOro aJIFOpUTMa — BJIOKE€HHBIE BETBJIEHUA. AJro-
putMm Ha ASl (BUAT2) npuBeseH B npeanlgynieM nmaparpade.

CHavanc)

HeT

Puc. 6.6. Biok-cxema anropurMa « BUT» ¢ BiIoxKeHERIMHA
BETBJICHUAMH

Program BIT2;
var A, B, C, D: real;
begin
readln (A, B, C);
if A>B
then if A>C then D:=A else D:=B
else if B>C then D:=B else D:=C;
writeln (D)
end.

O6paTuTe BHUMaHHUE HA TO, YTO Iepej else TOYKA C 3aInATOH
He cTaBUTCA. BeA BeTBAIAACA YACTH CTPYKTYPHI &JAropuTMAa 38-
KaHYUBAETCA HA TOUKeE ¢ 3aIATOoi mocJie onepaTopa D:=C.

CocTaBuM mporpaMMmy ymopsjodyeHUs 3Ha4YeHUN JBYX mepe-
MEHHHIX.
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aar COPTUPOBEKA Program SORTING;
Bem X,Y,C var X, Y, C: real;
Hag BBOA X,Y begin readln(X, Y);
ecan X>Y if X>Y
TO C:= then begin C:=X;
X:=Y X:=Y;
Y:=C Y:=C
KB end;
seiBox X,Y write(X,Y)
KOH end.

9TOT IpHMep WILIIOCTPUPYET cieayioiree npasuio [Tackans:
ecJIM Ha KaKOU-TO M3 BEeTBEH OMEepaTopa BeTBJICHHS HAXOAUTCH
HECKOJILKO II0CJIeOBATEJIbHEIX ONIEPATOPOB, TO UX HYKHO 3aIIH-
CBIBATBb MEXAY CJIYKeOHBIMY cJIoBaMM begin u end. KoHCTpyK-
¥ TAKOTO BUAA:

begin <nocnepoBaTeNlEHOCTL oNnepaTopoB> end

Ha3BIBAETCH COCTABHBLIM omeparopom. CiieoBaTeIbHO, B ONIMCAH-
HO# BeImIe oOIIei (hopMe BeTBJIeHMs <omepaTtopl> m <omepa-
TOP2> MOTYT OBITH IPOCTBIMHU ¥ COCTABHBIMU OIlEPaTOPAMM.

JloruueckKune omepauuu

Haxkomnern, cocTaBHM ellle OAWH, TPETHIi BapHaHT IIPOIPaMMBbI
oIpefieJeHUsaA HauOOJIBbIIIEro YMcja u3 Tpex.

Program BIT3;

var A, B, C, D: real;

begin readln(A,B,C);
if (A>=B) and (A>=C) then D:=A;
if (B>=A) and (B>=C) then D:=B;
if (C>=A) and (C>=B) then D:=C;
writeln (D)

end.

HeTpyaHO IOHATH CMBICJI 3TOM IPOrpaMMBbl. 3ieCh UCII0JIbL30-
BaHBI TPH IIOCJEJOBATEJILHEIX HEIIOJHLIX BETBJIEHMs. A ycJIo-
BUs BETBJIGHU IIPEICTABJISIOT COOOM CHOMCHEIE JIOTHIECKHE BEI-
paiceHHs, BKJIIOUAIOINeE JorHIecKyro onepanuio and (1). C jo-
TMYEeCKMMH OIlepalMAMM Bbl BCTpeuauch, paboTas ¢ Gasamu
JaHHBIX U C 3JICKTPOHHBEIMH Tabunamm.

HanomuuM, uTo onepaiins and Ha3bIBae€TCA JIOTHYECKHM YMHO-
JKeHHeM N KOH'bIoOHKOueil. Ee peaysbrar — «HCTHHa», ecju
3HAUYeHUA OOOMX OIE€PAHJOB — «MCTHHA». OUueBHUIHO, YTO €CJH
A 2BunA 2 C, t0A uMeer HanbGosbIree 3HaueHne u T. A. BIlacka-
Jie IPUCYTCTBYIOT BCE TP OCHOBHLIE JIOTHYECKHE ONEPAIINHN:
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and — U (KOH'BIOHKIIUS),
or — NJIN (Au3BIOHKOHUA),
not — HE (orpunianue).

CrnosxxHbIe JIOTHUYECKHE BhIpa’XeHuA

O6paTuTe BHUMAaHMe Ha TO, YTO OTHOIIIEHHUS, CBA3bIBAEMbIE
JIOTUYECKUMH OIIePaIlusIMH, 3aKJII0YalOTCA B CKOOKH. Tax Hamo
Jenath Bcerga! Hanpumep, Tpe6yercs onpeae/iuTh, €CTh JIU Cpe-
au yncena A, B, C xoTa 66l 0fHO OTPHIIATEJbHOE. ITY 3aAa4y pe-
HIaeT CJEeLYIONIUi OIIepaTop BeTBIeHU:

if (A<0)or(B<0)or(C<0)

then write ('YES') else write('NO');

Bripa)keHue, HCTUHHOE IJIsT OTPHIATEJIBLHOTO YHUCJIA, MOXKET
OBITH 3aIIMCAHO €1I]e U TaAK:

not (A>=0)

KopoTko o rnaBHOM

MdopmMmaT onepaTopa BeTBJIeHUs (ycaoBHOro onepartopa) Ilac-
KaJy:

if <smormueckoe BLpaxeHMe>

then <onepaTopl> else <omepaTop2>

Ha BeTBAX yCJIIOBHOT'O OII€PATOPa MOT'YT HAXOAUTHCS IIPOCTEIE
MJIN cOCcTaBHBIE onepaTopkl. CocTaBHO# onlepaTop — BTO MOCJe-
IOBAaTEJILHOCTb OIIEPATOPOB, 3aKJIOUEHHAN MEXKAY CJIYyKeOHbI-
MU cJIOBaMM begin u end.

B CJIOKHBIX JIOTMYECKHUX BHIPAKEHUAX HUCIIOJL3YIOTCA JIOTH-
yeckue onepanuu: and, or, not.

? Bonpocei u 3adaHus

1. Kax nporpammupyerca Ha Ilackajie mojiHOe M HENOJHOE BETBJIE-
Hue?

2. Yro Taxoe cocraBHOM onepaTop? B KaKKX cayyasx cocTaBHOM ome-
PaTop MUCNOJBL3YETCA B OIepATOPE BETBICHUA?

3. BrimosHKUTE HA KOMITBLIOTEPE BCE IIPOrPaMMBI, IIPHBEJeHHEIE B IaH-
HOM naparpadge.

4. CocTaBbTe HE MEHEE TPEX BAPHAHTOB IIPOrpaMMBI ONpejeIeHHuA
HAaMMEHBIIIET0 U3 TpeX AaHHBIX UHCEeJI.

5. CocraBbTe IpOrpaMMy COPTHPOBKHM II0 BO3PACTAHMIO 3HAYEHUII
Tpex ImepeMeHHEBIX: A, B, C.

6. CocraBbTe MIPOrpaMMy BEIMHCJIEHHS KOPHE KBAAPATHOIO ypaBHe-
HHS 10 JaHHBIM 3HAYEHUAM ero KO3 (PUIINEeHTOB.
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NMporpammupoBaHue

§ 38 | Avanora
C KOMNbIOTEPOM

OcHosHbie memyt napazpaga:
® ¥mo makxoe 0uanoz ¢ Komnvlomepom,
m npumep npozpammuposanus duanoza.

Yro TaKoe AHAJOr ¢ KOMOBIOTEPOM

Eciu BBl MCHOMHSAJIM PACCMOTPEHHEIe BBIIle IPOrpaMMEI Ha
KOMIILIOTEPE, TO MOYYBCTBOBAJIM ONpPeAeJIEHHOe HeyZoOCTBO IIpH
padore ¢ ManruHOLi. Bo-niepBEIX, HEIIOHATHO, KOTAA MANITHA HAYH-
HaeT OXKUJATL BBOJA JaHHBIX, KaKHe JaHHbIe M B KAKOM IOpsAJKe
HY>XHO BBOAMUTE (3TO Beb MOXXHO U 3a0BITh). BO-BTODBIX, Pe3yJib-
TATHI IIOJYYAIOTCSA B BHE YHCes Ha DKPaHe, 6e3 BCAKUX MOACHeHUIH
X cMBIcja. fICHO, UTO JIOAU MeXKAY cO0O0i TaK He OOIIAIOTCS.

JI106yI0 IporpaMMy COCTABJIATH HYKHO TaK, YTOGKI
ee HCIIOJIHEHHNE PeaIN30BhIBAJIO AUAJIOT MEXAY

KOMIIBIOTEPOM M IIOJIb30BATEJIEM B IOHATHOMH
AJis JeJioBeKa opme.

IIpexxme ueM HAaYaThL COCTABJIEHHME IIPOrPAMMEI, HYYXHO IIPO-
AYMAaTh CI{éHaPHH TAKOro ANAaJiora.

Hanpumep, cocTaBuM creHapHuil paGoThI IPOrpaMMbl, BEIYHC-
JAsAlIei cyMMy ABYX IeJhIX yucels. Ha aKkpasne KoMObpI0oTepa mo-
CJIeAOBATEJILHO AOJIKHEI MOABJIATHCS CIEAYIOUIHE CTPOKH (AN
ImpuMepa MPeAIIoJIoXKNM, 4To 6yAeM BBOAUTL uncyaa 237 u 658):

Bgedume nepsoe caazaemoe: A = 237
Begedume smopoe caazaemoe: B= 658
A+ B=895

Ioxa!

3pech KYpCHMBOM 3aMHCAHBI CHUMBOJIBI, KOTOPHI€ BBHIBOJHT
KOMIBIOTED 10 HPOTPaMMe, a HIPAMBIM KHPHBIM IIpUPTOM —
CHMBOJIbI, BBOZUMBIE IIOJIb30BATEJIEM.

JI1060i#1 BEIBOA Ha 9KpaH IPOUCXOLHUT II0 OIIEPATOPY

BBIBOAA, 3alIlMCAHHOMY B ITporpaMmMme.
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CJIeJIOBaTeJ’IbHO, C IIOMOILOBIO OoIIepaTopa BHIBOJa Ha SKpaH
BBIHOCATCHA He TOJIBKO PE3YJIbTaThl PEIMEHU A 3aadl, HO U BCe
JJIEMEHTBHI JHuaJjiora Co CTOpOHbI KOMIIBIOTEDA.

BoT nporpaMMa, KOTopas peaJu3yeT HaIl CIeHapHii:

Program Summa;

var A, B: integer;

begin write (’BBenuTe mnepsoe crnaraemoe: A =');

readln (A);

write (‘BBemuTe BTOpPOE ciaraemoe: B =');
readln (B);

writeln;

writeln('A + B = ‘, A+B);

writeln ('loka!”’)

end.

B aToii mporpamMmMe HCIOJIb3yeTCA BO3MOXXHOCTb BKJIIOUATH
B CIMCOK BHIBOJJa CHMBOJIbHBIE CTPOKH (OHH 3aKJIOYAIOTCSA B
amoctpodr) 1 apudMeTHUecKHe BRIpaXkKeHNUsi. BhipaxkeHne A+B
CHAYAJIa BHIYUCIAETCS, & IIOTOM IIOJIYYeHHOE UUCJIO BRIBOAUTCA
Ha 9kpad. KoneuHo, IJis BBIYUCIEHUS CYMMBI MOXKHO GBLIIO HA-
mucaTh OTHAEJIbHBIN OIepaTop IPHCBAMBAHHA, HO MOXKHO che-
JlaTh U TaK, KaK B 3TOM IpUMepe.

Eme o6paTuTe BHUMaHHe Ha ollepaTop writeln 6e3 coucka
BEIBoAA. OH 00ecIeUnBaEeT MPOIIYCK CTPOKH Ha 9KPaHe.

IIpumep mporpaMMHpPOBAHHS AHAJIOra

KoMnbloTepHasa MIporpaMMa COBCEM He 00A3aTeIbHO NOJIMK-
Ha UMETh MaTeMaTHUYecKoe cojep:kaHue. Bor mpumep coeHa-
pus, CyAsl IO KOTOPOMY, KOMIBIOTED BHIIIOJHSIET POJb 3JIEKT-
POHHOH HAHBLKH, 3a00TAILNENCA O 3M0POBhE NIKOJbHUKA. IIpH-
BOASATCA JBA BADMAHTA PA3BUTHUSA CII€HADHUS, B 3aBUCMMOCTH OT
oTBeTa pebeHKa.

Bapuasr 1:

Tv 6uepa 6vin 6oaen. H3mepov-ka memnepa-

mypy! Coobwu, karxas y mebsa memnepamy-

pa: 36.5

T'v1 300poa, Opyscor! Moxceuwrb udmu 6 wrxory.

Mlenair ycnexos!

BapuasnT 2:

Tvt 64epa Obia 60aen. H3amepv-rka memnepamypy!
Coobwu, kaxasa y me6a memnepamypa: 37.3

ToL ewge 6onen! Pazdesailca u 10xcucsy 8 nocmedb.
ITonpasnaiicsa, dpyxcox!

14—1303
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AJITOpHATM 3TOM IPOrpaMMEI COJIEP:KHUT BeTBJIeHNe. Uaesn a-
ropUTMa COCTOMT B TOM, 4UTO 3HAUYEHHNE TeMIIepPaATyphHl peGeHKa
CpPaBHHUBAETCS C BEJIMUYUHOI HOPMaJIbHOH TEMIIEPATyphl YeJoBe-

Ka: 36,6 °C. 1 ecoin y pebeHKa TeMIiepaTypa BHIIIIE, TO OH HE3Z0-
poB. BoT cooTBeTcTBYIOmNMit anropuT™ Ha AS:

axr HAHBKA
Bem T
HaY
BuIBOZ ~Tr1 Buepa 6uin 6osien. Uameps-Ka Temuepatypy!”
BeiBOZ ~Coobmu, Kakas y Te6st Temnepatypa:
BBOg (T)
ecau T> 36.6
T0 BEIBOA Tl eme 6osnen! PasneBaiics u JIOKHUCH B IOCTENb. "
BEIBOJ ~Ilompasisiics, ApYyKOK!”
HHAaYe BLIBOJ, “THI 30pOB, APYxoK! MosKeInb MATH B IMKOJY. "
BeIBOA, ~Menalo ycnexos!”
KB
KOH

IIo aToMy aJIrOpNTMY HOJIYUYAETCS CIEAYIONIaA IPOrpaMMa Ha
ITackaie:

Program NANNY;
Var T: real;

begin
writeln('Tu Buepa 6wyl GoOJlIeH. M3Mepb-Ka
TeMneparypy!');
write ('Coofbum, xakasa y Tebs Temneparypa:');
readln(T);
if T>36.6
then begin

writeln('Tm eme ©GosyieH! PaszpmeBaics
" JIOXUCB B NocTenb.');
writeln ('llonpaBnsiicsa, mpyxok!')
end
else begin
writeln('Tn 3HOpPOB, IOPYXOK!
Moxemr MOTUM B WKOJAY.');
writeln ('Xenawo ycnexos!')
end
end.

O6paTuTe BHUMaHMe Ha JjBa MOMEHTA: BO-TIEPBLIX, neped Ca10-
60M else HU 8 KoeM Cayiae Helb3A CMABUMb MOYKY C 3anAmoii;
BO-BTODPBIX, B 3aIIMCH U IIPH BBOJE BEIIECTBEHHBIX YMCEJI Yeaas U
Opo6Has wacmu wucaa omoeasiomces 0ecAmuLHol MmoiKoil.
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CocraBiss IoJ00HYIO IIPOIrPaAMMY, BEI CAMH OpraHU3yeTe HH-
Tepdeiic KOMIbIOTEpPa C IIOJb30BATEJEM Ballleil IIPOrpaMMBbI.
Jrot urmepgeiic 06a3aTeNHLHO JoaNHeH ObiMb OPYHCECMBEHHbLM.
Copepoxanne guajiora AOJKHO OBITh NOHATHBLIM M YAOGHLIM.

@ KopoTKo O rnaBHOM

CueHapuii paboThI IporpaMMbI — 3TO OIIMCaHNe ee OOIIeHNA
¢ MoJb3oBaTeseM (IMOJb30BaTeJILCKOTO HMHTepdeiica). MHTep-
deiic 00s3aTEIBHO AOJYKEH OBITh APYKECTBEeHHLIM.

JI1060i1 CHMBOJIBHEIN BBIBOJ Ha 3KPaH IPOTrpaMMHpPYyeTCH C
IIOMOIIIbIO oIlepaTopa write uan writeln.

? Boripocsi u 3adaHus

1. Yo o603HaUAET MOHATHE «HAJIOTOBLIA XapaKTep IPOrpaMMEbl» ?

2. KakuMu cpeicTBaMH IIPOrpaMMHDYeTCA JHAJIOT MEeXKAY II0JIb30Ba-
TejieM H KOMIbIoTepoM?

3. YTto 0603HAUAET HOHATHE «JPYKeCTBeHHLIH HHTepdeiic» ?

4. BLITOJIHNTE HAa KOMIILIOTEPE BCe IPOTPAMMEI, IPHBEJeHHLIE B faH-
HOM naparpade.

5. TlocTpoiiTe aJITOPUTM M COCTABbLTE IPOrpamMMy, II0 KOTOpPoi Gyaer
PeaJIn30BaH CJeAYIOMUH ClleHapHH: KOMIOBIOTEP 3alIPAITUBAET HO~
Mep AHA HeJeJIH, IocJe BBOAa KOMIBIOTEP CO00maeT HasBaHUeE 3TO-
ro gus. Hanpumep, ecau BBeaH 1, To BuiBegeTcs ¢ppasa «ITo moHe-
OeJIbHAK» U T. 1.

lNMporpammupoBaHue

§ 39 | umknos

OcHoeHble membL napazpaga:
B 3manst peuleHus paciemuoil 3adavu Ha Komnovlomepe;
= 3adaya o nepecmanoskre 6yxe. IIpozpammuposarue
yukrkaa Ha ITackane;
® ymo makoe omaadka u mecmuposarue npozpammbol.

BBl HAYYMJINCH COCTABJIATH JJMHEMHLIE M BETBAIHUECHA IIPO-
rpammbl Ha Ilackase. Terrepb HYXHO OCBOUTH IIPOrPaMMUPOBA-
HMe nuKJI0B. CHOBa 6yAeM YUNThCA Ha IIpMepe KOHKPeTHOI 3a-
nauu. Ho, B oOTiIMUMe OT NpeALIAYIIIUX IIPUMEDPOB, MOAXOJ K ee
pelieHuIo 6yAeT HECKOJIBbKO ADYTHUM.
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Jdransl peIeHusa pacqe'rnoﬁ 3ajady Ha KOMIIBIOTEpe

YacTo 3a1a4a, KOTOPYIO TpeOyeTcA PeNIUTh, chOpPMyJINpOBa-
Ha He HA MATeMaTHUYEeCKOM fA3bIKe. [{J1A pelreHus Ha KOMIIbIOTe-
pe ee cCHauaJIa Hy?KHO IIPUBECTH K (opMe MaTeMaTHUYECKO 3a1a-
YW, a MOTOM y2Ke IPOrpaMMHUpPOBaTh.

PaGoTra mo peieHnIo TaKMX 3a7a4d ¢ UCIOJb30BAHUEM KOM-
IBIOTEPA MPOXOAUT Yepes CIAeAYIONINE TaIlbI:

1. IlocTaHOBKa 3aAa4u.

2. MaTemaTnueckas GpopMaain3anus.

3. ITocTpoeHMe aJropuTMA.

4. CocTaBJieHHe IPOrpaMMbI HA A3LIKE IIPOrpaMMHUPOBAHNA.

5. OTnaaKa ¥ TeCTHPOBAHHKE IIPOrPAMMEI.

6. IIpoBegeHNe PacUETOB M aHAJIWN3 MOJYUYECHHBIX pe3yJbTa-
TOB.

ITy NOCIeAOBATEJIbHOCTS HA3BIBAIOT TeXHOJIOTHEH pemenusa
3aga9H Ha KOMIObBIOTEpe.

B uncToM BHje IpOrpaMMHPOBAaHHUEM, T. €. pa3paboTKOM aj-
TOPUTMA M NPOTrPaMMEI, 3J4€Ch ABJIAIOTCA JUNIb 3-if, 4-H1 U 5-i
STAIIBI.

Ha sTanme mocTaHOBKH 3aJa4H JOJKHO OBITH YETKO OIIpeAeie-
HO, 9YTO RaHO ¥ 9TO Tpebyercda HAHTH.

Bropoii aTan — MaTemaTnyeckas popManusanusa. 3gech 3a-
Jaua IepeBOANUTCA Ha A3LIK MaTeMaTHYeCKnX ¢GopMyJI, ypaBHe-
HUH, oTHOmeHui. [{ajexko He Bcerga 3TH GOPMYJIbl OUEBHUAHEI.
Hepezuco HUX IIPDUXOAUTCHA BBIBOANTH CAMOMY HJIK OTBICKUBATh B
cIenaJIbHOM JuTeparype. Ecan pemenne 3agaum TpedbyeT Ma-
TEMaATHYECKOI'0 OIINCAHHUA KAaKoro-To peaJIbHOro 06'be1<.'ra,
SABJIEHUSA WU Opoliecca, To hopMaiIns3anns paBHOCUIbLHA MOJY-
YeHHIO COOTBETCTBYIOIEHA MATeMATHIECKOH MOgEJIH.

TpeTnit aTan — mocTpoeHNe aJropuTMa. Bel 3HaeTe ABa CIO-
coba omucaHusA aJIrOpUTMOB: GJIOK-CXEeMBI M AJITOPUTMUYECK U
A3bIK (AS).

ITepBrie Tpu aTanma — 3T0 paboTa 6e3 KoMmbloTepa. Hanbiae
cjaenyeT coGCTBEHHO NIpPOrpaMMHpPOBAHHE Ha OIIpeAeIeHHOM
fA3bIKE B OIpEeJEeIeHHON cucTeMe mporpaMMmupoBanus. Ilocien-
HUi1 (11ecToii) aTan — 5TO UCHOJIb30BaHNE YK€ padpaboTaHHOI
NpPOrpaMMBbI B IPAKTHYECKHUX I[EJIAX.

3agaua o nepecranoske 6yxs. IlporpammupoBanue
nmukaa ma Hackane

IIpocieanM Bce 3TANBI TEXHOJIOTHH PEIICHUA 3aJa4i HA KOM-
bIOTEPE Ha TPUMePe KOHKPETHOH 3aauM.
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1. IlocTanoBka 3agauu. [JJaHo N KyGMKOB, Ha KOTOPhIX HAIIH-
caHBI pa3Hble OyKBbl. CKOJIBKO pasjaHUYHbBIX N-0YKBEeHHBIX CJIOB
MOXKHO COCTABHUTh M3 9THX KYOMKOB (CJI0BAa He 00A3aTeILHO
IOJIXKHEI UMETh CMBICJ)?

HMckoMyo DEJIOYHCIIEHHEYIO BeJIHUYUHY 0603HauYNM OyKkBoii F.
Toraa nOCTaHOBKA 3aAa4YM BBITJIAAUT TaK:

JaHo: N

Ha#mn: F

2. MaremaTuueckasa popmannsanna. ITonyuum pacueTHyo
dopmyny. CHauana pacCMOTPHM HECKOJIBKO KOHKPETHBIX IIPH-

mepoB. Nmelorcsa aBa kyo6uka ¢ 6ykBamm «A» u «K». fcHo, uTo
M3 HUX MOY{HO COCTABHUTh JBA CJIOBA:

UK KHN.

Jo6aBuUM K HUM mpembio 6yKBy, «C». Tenepb uncao pasabIxX
cyoB 6yeT B mpu pasa 60Jbllle IPeABIAYINErO, T. €. paBHO 6:

HNKC KHNC HCK CKH KCH CHK.

Ecan go6aBUTE vemaeepmyio 6yKBY, HAIpUMEP «A », TO YHCJIO
CJIOB BO3PACTET 8 Yembuipe pa3a U CTaHET PaBHBIM 24

KHNCA KHAC KCHA KCAU KAHNC KACH UKCA UKAC
HNCKA UCAK NAKC NACK CKHA CKAH CUKA CHAK
CAKH CAUK AKHUC AKCH AUKC AUCK ACKH ACHK.

ITonpobyiiTe 3aTUCATh BCe BAPHUAHTHI

caoB u3 natu 6yks: U, K, C, A, V. Cae- \\%
JIaTh 9TO HEIpOoCTO. ACHO JUINb, YTO KO- “\AC, s

JIMYECTBO TaKHUX CJIOB Oy/ieT 8 namb pas \g@ ‘,‘
6oavwe 24, T. e. paBHo 120. A3 niectn

6YKB MOXXHO COCTABUTH 720 pasiMm4HBIX AVAN

cioB. C pocToM yncyia 6YKB YHCJIIO CJIOB W

6ricTpo pacteT. Hanpumep, aas 10 6yxB
moay4daerca 3 628 800 cios.

Ilogo6uBle 3amauu pelaeT pasfes] MaTEMATUKH, KOTOPBIH
HA3bIBaeTCA KOMOGHHATOPHKOH.

Koauuecmeo pasauunvix kombunauyuii u3 N npedmemos, no-
AYHaemMblxX udmeHenuem ux nopadxa, Ha3vl8aemcs Luciom mne-
PECTaAaHOBOK. Mo Yucao svipaxcaemcs pynryueii om N, komo-
pas Ha3vléaemcs (PAKTOPHAJIOM U 3ANUCHLBACNCA MAK:

Nl
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Yuraerca: «N ¢gaxropuan». [Ina aoboro HatypajabHoro N
3HadyeHMe N| BEIUNCJIAETCA KaK IIPOU3BEACHHE II0CJIEI0BATEIb-
HOCTH HaTypaJbHBIX YHceJ oT 1 1o N. Hanpumep:

11=1;

21=1-2=2;
31=1-2-3 = 6;
41=1-2:3-4 = 24;
5!1=1-2-3-4-56 =120
HUT. A

Temneps BepHeMcA K GopMyIupoBKe 3agaun. Ecau N o6o3Ha-
YaeT KOJIMYECTBO 6YKB, a8 F — KoJIM4ecTBO CJIOB M3 3TUX GYKB, TO
pacdeTHas ¢GopMyJia TAKOBA:

F=N!=1:2-...-N.

3. Mocrpoenne aaropurma. IIOCKOJbKY AJITOPUTM AOJIMKEH
OBITh HE3aBUCHMBIM OT JAaHHOT0 3HAYEeHUA N, TO €ro HeJIb3s CAe-
JaTh JUHeHHEIM. [leJIo B TOM, UTO AJIA pa3BeIX N HaJ0 BHIIIOJ-
HUTB pa3HOe YHUCJIO YMHOXKEHHUI . B TaxoM ciiyuae c ©aAMeHeEHEeM
N nuHeliHadA IporpaMMa A0JIXKHA ObLjIa ObI MEHATD JJIMHY.

AJropuT™M pelieHMsa AAHHON 3ajauM OyAET HHKJIHIECKHM.
C NMKJINYECKMMH AaJITOPUTMAMH BHI YK€ ITO3HAKOMMJINUCH, pa-
6oTasn ¢ rpadHYECKUM HCIIOJHUTEJIEM.

HHKJI — 9TO KOMaHJAa UCIOJHHNTEJII0O MHOTOKPATHO
IIOBTOPHUTH YKa3aHHYIO IIOCJIeAOBATEJIPHOCTD

KOMaHJ.

Paccmorpum 6JI0K-cXxeMy Ha puc. 6.7 u anropurm Ha Af.

3pech IpMMEeHEeHA 3HaKOMas BaM aJIrOpUTMHUYECKas CTPYKTypa
«ITMKJI C IPEeRyCIOBHEeM» . BHIIIOJIHAETCS OHA TaK: NOKA UCTMUHHO
ycJaoeue yuKaa, no6Mmopaemcs 6ulnoJiHeHue meaa Yukaa.

Teso mMUKJIa COCTABJIAIT ABE KOMaHAbl IPHUCBAMBAHUA, 3a-
KJIIOUEHHBIe MEXJY CHYXXeOGHBIMH CJIOBAMH HII[ U KI[. ¥ CJIOBHE
OMKJa — 3T0 oTHOomeHne R<=N (R MeHbI1Ie UJIH paBHO N).

B nanHOM anropuTme nmepemMeHHas R BBINOJHSAET POJIb MHO-
JKUTEJsA, 3HAYeHHE KOTOPOoTro MeHAeTcA oT 1 Ao N dyepe3 eguHU-
ny. [Iponsseaenye HaKaIJINBAETCA B IIepeMeHHOH F, HayanbHOE
3HaYeHue KoTopoii paBHO 1. ITukJ sakaryuBaeTcd, Korga R cra-
HOBHUTCS paBHEIM N + 1. OTo 3HaueHHe B IIPOM3BEJCHHE yiKe He
MMOIajerT.
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aar CJIOBA
uwea F,N,R

Ha4y

BBOA N

F:=1
R:=1

noka R<=N, nmoBTOpATH

HI

F:=F*R
R:=R+1

KLy

BHIBOA F

KOH

Puc. 6.7. Baok-cxema
aJIrOPUTMA BHIYMCJICHUA

daxropuana

Jns npoBepKM NPAaBUJIBHOCTH AJI'OPUTMA IOCTPOMM TPACCH-

poBouHYyI0 Tabauny (ansa cayuaa N = 3):

Mar | Onepanus N F Ycaosue
1 BBoa N 3 -
2 F:=1 1
3 R:=1
4 R<=N 1<=3, na
5 F:=F*R 1
6 R:=R+1
7 R<=N 2<=3, na
8 F:=F*R 2
9 R:=R+1
10 | R<=N 3<=3, na
11 | F:=F*R 6
12 | R:=R+1
13 | R<=N 4<=3, =Her
14 | BuBog F 6
15 | xomen
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M3 3T0# TabMMOB XOPOMO BUAHO, KAK MEHAJNUCH 3HAUYCHUSA
OepeMEHHBbIX. Hosoe 3HaYeHHue, IPUCBOCHHOE nepemennoﬁ, CTH-
paeT ee CTapoe 3Ha4YeHHne (B ,llaHHOfI TaGJIHIle He [IOBTOpAETCH 3a-
IIACHh 3HAYECHN A HGDEMEHHOﬁ, €CJIL OHO He USMEHSAETCA, B TAKOM
Buje Tabiuna MeHee 3arpoMoskaeHa uncaamu). Ilocieanee 3ua-
yeHnue F paBHo 6. OHo BEIBOAUTCA B KadeCTBe pe3yabTaTa. Oue-
BHMAHO, YTO PE3yJILTAT BEpPHEIIi: 3! = 6.

4. CocTraBnenne mporpamMmsl. YToObl COCTABUTEH IPOrpaMMy
pemIeHHA HaIIeH 3a/lauM, HYYXHO HAYYHUTHCA IPOrPpaMMHUPOBATDH
puKJbe Ha IIackase. OCHOBHOM IUKJIMYECKON CTPYKTYpOH AB-
JAfieTCA HHKJ ¢ OpexycioBHeM (HHEI-MOka). C mOMOIIbIO 9TOH
CTPYKTYPhI MOYXHO NOCTPOHUTD JII000i MUKINYECKH aJITOPUTM.
OnepaTop mukJa c npeaycioBueM B ITackasie umeer ciaeayomuii
¢dopmar:

while <Bpipasxenue> do <omepaTop>;

Crny:xxebHOe c10BO while o3HAaUaeT «moKa», do — «/IeJIaTh»,
«BHILIOJIHATD» .

OnepaTtop, croamuii mocje cjoBa do, HA3LIBAETCH TEJdOM
DHKJIA. Te.uo IHAKJIa MOJKeT 6HTL OPpOCTHIM HJIHN COCTABHBIM OIle-
paTopoM, T. €. IOCAEAOBATEJbHOCTHIO OLIEPATOPOB MEXKAY CHOY-
ske6HBIME cTOBaMM begin u end.

A Ttemeph 3amporpamMmmupyeM Ha Ilackaje ajaroputTm pere-
HMA Hame# 3afgayu (406aBUB K HEMY OPraHHU3aIMUI0 AUAJIOTA).

Program Words;
var F, N, R: integer;

begin
write (' BeemuTe umciio BykB’);
readln (N);
F:=1;
R:=1;
while R<=N do
begin
F:=F*R;
R:=R+1
end;
write(‘Us ‘,N,’ B6yKB MOXHO COCTaBMUTL ‘',
F,’ cmnor’)
end.

CHoBa GpocaeTcd B riasa CX0KecThb airopurMa Ha ASl u npo-
rpamMmeul Ha [Tackaie. O6paTuTe BHUMaHUE Ha TO, uTO B Ilackaie



§ 39. NporpaMmMpoBaHue UMKNOB 217

HET CHEIHUAJNbHEIX CJIY’KeOHBIX CJOB JAJA 0003HaYueHMA KOHIA
OMKJa (TaK e KaK ¥ KOHIla BeTBJIeHud). Bo Bcex cayuaax, rae
3TO0 HeOOXOAMMO, HCIIOJb3YIOTCA CJIOBa begin 1 end.

Y10 TaKoe OTIAAKA H TECTHPOBAHHE IPOTrPaMMBbI

5. OTnanka u TectupoBanue. I700 omaadkoii npozpammut no-
HuMaemca npoyecc UCnbiMmaHus pabombsl Npozpammvt U ucn-
pasaenus OCHAPYICEHHbLX Npu 3mom owubokx. OGHADYKNTH
omu6GKY, CBSI3aHHBIE C HAPYIIIEHUEM IIPABHJI 3aIlMCH IIPOrpaM-
MbI Ha [Tackase (CHHTaKCHYeCKHe ¥ CeMaHTHUECKHUe OITHUOKH),
IIOMOraeT UCIOJb3yeMad cucmema npozpammuposarus. Ilons-
30BaTeJb MoJIydaeT coobieHue 06 ommbke, UCIIpaBAAET ee U
CHOBA MOBTOPAET TONBITKY UCIIOJHUTH IPOrpaMMy.

IIpoBepka Ha KOMIIBIOTEPE MPABHUJILHOCTH AJTOPUTMA IIPON3-
BOAUTCHA C IOMOMbIO TeCTOB. TecT — 3mo KoOHKpemHbLil 6apu-
anm 3HavenHull ucxo0Hbvix AHHbBLX, 08 KOMOPO20 U36ecmeH
oxcudaemuiit pezyavmam. IIpoxoxaeHne TecTa — HeobxogMMoe
yCJI0BMe IPABUJBHOCTHM IporpaMMbl. Ha TecTax mpoBepseTcs
IPaBUJIBHOCTh PEAJIM3AIUU TIPOrpaMMOil 3allJIaHUPOBAHHOT'O
CIleHapuA.

Hamy mporpaMmy, HalpHMep, MOKHO IPOTECTUPOBATh Ha
3HadeHuu N = 6. Ha skpaHe JOJIKHO HOJYYUTHCA:

Beedume wucao 6yxe: 6
H3 6 6yre moxcro cocmasums 720 caose.

6. IIpoBeeHMe pacueTOB M aHAJIU3 NMOJYIEHHLIX Pe3yJabTa-
TOB — 3TOT STAIl TEXHOJOTHYECKOH IEeIIOUKH peain3yeTcs IpHU
paspaboTke MPAaKTUYECKM ITOJE3HBIX (He y4eOHBIX) IIporpaMm.
Hanpumep, mporpaMMsul « PacueT niporaoaa morogsi». IcHo, uTo
€10 Oy YT I0JIb30BAThCA AJUTENIbHOE BpeMs, H IPABUJIBLHOCTD €€
paboTHI OYeHb BajKHA AJA NMPAKTHKH. A MO3TOMY B IIpolecce
9KCILJIyaTallMM 5Ta IPOrpaMMa MOKeT fJopabaThIBaThCcA ¥ COBEP-
LIIEHCTBOBATHCA.

@ KopoTko o rnaBHOM

ITociegoBaTEILHOCTD 3TANIOB PaboTHI MpOrpaMMHCTA IIPH pe-
IIeHHUH 3a4aYH Ha KOMIIBIOTepe Ha3bIBAeTCA TeXHOJIOruel pelire-
HUA 3afaYM Ha KOMIObloTepe. TaKMX 3Tanos lrecTh: 1) HocTaHOB-
Ka 3azaun; 2) MaTeMaTHdeckasa dopMaansanud; 3) IOCTPOCHHE
aaropuTMa; 4) cocrtaBiieHHe IpOrpaMMbl Ha A3bIKe IPOrpaMMU-
poBaHu; 5) oTaaAKa U TeCTUPOBaHHe IporpaMMHl; 6) mposese-
HMe pacyeToB M aHAJIN3 MOJYYEeHHBIX Pe3yJbTaToB.
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KosmuecTBo pa3JnyHbIX KOMOMHANW 13 N mpeaMeToB, NOJIy-
YaeMbIX HU3MEHEHHEM UX HOPAAKA, Ha3bIBAeTCsA YHCJIOM llepecTa-
HOBOK. YncJ1o nepecTanoBoK paBHo N! (N-dpaxkTopuan):

Nl=1-2-...‘N.
JI1060it pUKINUYECKHI AJITOPUTM MOYKET GBLITH IOCTPOEH C I10-
MOIOBIO KOMaH/BI ¢« [UKJI-TIOKAa» (I{UKJI C IPeAYCIOBHUEM).

®opmaT omepaTopa HMKJIA ¢ npeaycioBueM B Hackaie:
while <spipa)xeHHNe> do <omepaTop>;
OnepaTop, COCTABIAIOIONI TeJO IUKJIA, MOXeT OLITH Ipo-
CTHIM HJIM COCTABHbLIM.

? Bonpocs! u 3adaHus

1. Kak 610K-cxeMOii ¥ Ha aJITOPUTMHUYECKOM S3BLIKE IPEACTABIAETCA
KOMaHJa MUKJA C IPeAyCJIOBHEM ?

2. Kak nporpaMMupyeTcsa OHKJ ¢ npeayciaosuem Ha Ilackane?

3. ITouemMy aJropuTM BEIYHCJIEHNA N [o/KeH GBITH MUKJINYECKUM?

4. 13 KaKux 3Tanos cCOCTOUT paboTa IPOrpaMMHCTA 10 PEIMIEHUIO 3a-
Aa4Yy Ha KOMIObIOTEpe?

5. YTo Takoe MaTemMaTHYecKasa opMainsanusd safaun’?

6. Yro Takoe oTiaaaka mporpaMmui? Yro Ha3bIBaeTCsa TecToM?

7. CocTaBbTe aJIrOPUTM BEIYUC/IEHUA CYMMBI BCEX HATYPAJLHBIX YHCEJL,
He INPeBHIMIAIOINNX 3aJaHHOro HaTypajibHoro unciaa N. IIpoBepere
anroputm rpaccupopkoii. Hamnmure nporpammy Ha ITackaie.

8. laBO menoe yucao X u HaTypasbHOEe N. CocTaBhbTe aJIrOPMTM BhHI-
uncnenns X". IIposepbTe anroputm Tpaccuposkoit. Hammmure
nporpammy Ha ITackaie. .

Anropurm
EBknuaa

OcHoBHble membt napazpaga:
m Hauboabwuil o6wuil Geaumens,
udes anzopumma Eerxnuda;
onucanue aazopumma Esrxauda 6aor-cxemoil;
npozpamma na AA u na Ilackane.

HaubGonpmuit o0IMit JeauTeis

PaccMoTpHuM cileayo0InyIo 3axauy: Tpe6yeTcsa COCTABUTE IIPO-
rpaMmy onpegejeHns Hanboiblrero o6igero geaurens (HOIM)
ABYX HATYPAJIbHBIX YHUCEJI.
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BconomEnM maremaTuky. HambGosbmimii o6IImit geJuTelb
JBYX HATYPAJbHBIX YHUCEJ — 3TO caMoe 00JIbIlIoe HATypajbHOE
YHCJIO, HA KOTOpoe OHM 06a aenATca Hanego. Hanpumep, y uu-
ces 12 u 18 umerorca obuime genurenu: 2, 3, 6. Han6oabmum
O0IIIUM AeJIUTeJIEM ABJSAETCA YHUCJIO0 6. ITO 3aIIMChIBAETCSA TaK:

HOH(12, 18) = 6.

O6o3HaunM NcXoAHBIe JaHHbIe Kak M u N. IlocTaHOBKa 3a7a-
YH BHITVIIAUT CJAEAYIOIINM 00pa3om:

Havo: M, N
Haiitn: HOIO(M, N).

B mamHOM ciyvyae KaKoOMH-TO JOMOJHUTEJbHOH MaTeMaTHYe-
ckoii hopMarusanum He Tpebyercsa. CaMa MOCTAaHOBKA 3aJadyM
HOCHT hopMaJILHBIH MaTeMaTHYecKHUil XxapakTep. He cymecTBy-
eT popmyusl ana Beruuciaenus HOI(M, N) no sHaueHusM M u
N. Ho 3aTo JOCTATOUYHO AABHO, 3aJ0JIro A0 mosaBjeHusa IBM,
ObLJI H3BECTEH AJITOPUTMHUYECKHI cIIOcO0 pelmeHu s 3TOM 3aAaYH.
HasriBaeTrcs oH aaropurmMom EBxanza.

Hpesa anropurMa EBkaunza

W pes 3TOro ajropuTMa OCHOBaHa HAa TOM CBOMCTBe, UTO €CJIH
M>N, To

HOI(M, N)=HOI(M - N, N).

Huaue rosopsa, HOJl aAByxX HaTypaJbHBIX YHnces paBeH HOJI
HX MTOJIOYMKUTEIBLHOM PA3HOCTH (MOAYJIA UX PA3HOCTH) 1 MEHbIIIE-
ro YucJa.

Jlerko AoKa3aTh 9TO cBOicTBO. [IyeTh K — 061uii geauTtenn
M n N (M > N).9roauauut,ytoM = mK,N = nK,rgem,n —
HATypaJibHLIE UHcia, npuuyeM m > n. Tornza M — N = K(m — n),
OTKyZAa cieayerT, uro K — penurtensb uucia M — N. 3HauuT, Bce
ob1ue aeauTenan uynceil M u N ABIAIOTCA JeJIUTEJIAMU KX pas-
HocTu M — N, B TOM 4UMCJie 1 HAUOOJIBIINH OO Ml AEJTUTEeNb.

Bropoe oueBHAHOE CBOMCTBO:

HOIY(M, M)= M.

JA «pydHOro» cuyeta ajJroput™m EBKJnja BHIIVIAAUT TaK:

1) ecsm yucya paBHEI, TO B3ATh JII000€ N3 HUX B KAYECTBE OT-
BeTa, B IPOTUBHOM CJIy4Yae IPOJOJIKNUTh BLITIOJIHEHNE aJI-
rOpHUTMA;
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2) 3aMeHHUTH OoJIbIllee YHUCJIO PA3HOCTHIO 00JIHIIET0 1 MEHb-
LIEer0 U3 YUCeJT;

3) BepHYTHCA K BBIIIOJHEHHIO II. 1.

PaccmoTpuM 3TOT aJropuT™M Ha npumepe M=32, N=24:

M |32 8 8 8
N |24 24 16 8

HMonayunau: HO(32, 24) = HOI(8, 8) = 8, uTo BepHO.

Onucanue anaropurma EBkanga 64a0k-cxemoit

Ha puc. 6.8 npuBenena 6;10Kk-cxema ajroputma EBKauzga.

CTpyKTypa aJroputTmMa — IUKJI-IIOKA C BJOKE€HHBIM BETBJIE-
HueM. ITukJ moBTOpseTcs, MoKa 3HaueHHA M u N He paBHBHI
Apyr apyry. B BerBiieHnu GoJibIiee U3 ABYX 3HAUEHUIT 3aMeHA-
€TCA Ha X PA3HOCTD.

Puc. 6.8. Biok-cxema ajroputma EBkauga

A Temeph ImOCMOTPHUTE HA TPACCHPOBOYHYIO TAGJIHUIy ajiro-
pUTMAa AJIA UCXOLHLIX 3HaueHuit M = 32, N = 24:
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Ilar | Onepanus | M N | Ycnosue
1 |BBOGZ M 32
2 |sBOog N 24
3 |M=zN 32224, na
4 |M>N 32>24, na
5 |M:=M-N 8
6 |M=N 8+24, na
7 M>N 8>24, et
8 |N:=N-M 16
9 |M=N 8 #16, na
10 |M>N 8>16, mer
11 (N:=N-M 8
12 | M:N 8+8, Her
13 |BmBOOG M 8
14 | xoHen

B urore nonyumsica BepHbIHN pe3yabTarT.

Agaroputm Ha ASl M nporpamma Ha Ilackane

aar Esxkaup
mea M, N

Ha4Y

BuIBOA "BBeaute Mu N"

BBOO M, N

noxka M # N, IOBTOPATh

HIY

ecau M>N
T0 M:=M-N
nHaue N:=N-M

KB
KI

BeiBOn "HOIO=", M

KOH

Program Evklid;

var

M,

begin
writeln ('Beegure M u N’);
readln (M, N);
while M<>N do

begin

if M>N

then M:=M-N

else N:=N-M

end;
write ('HOIO=', M)

end.

N: integer;
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@ KopoTko o rmnaBHOM

Anropurm EBKjauAa IpeAHasHaueH MJIS IIOJYYEHHs HaAH-
6oJIbIIIEro 06IIero JeJUTeNs ABYX HATYPaJbHbIX unucel. CTpyk-
Typa aaroputma EBKIHAA — IIUKJI C BJIOK€HHLIM BETBJICHHUEM.

PyuHas TpaccHpOBKa MOMKET UCII0JIb30BATHCA [IJI IPOBEPKH
MPaBHJIBHOCTH JIMIIb CPABHHUTEJNBHO IIPOCTHIX AJTOPHUTMOB.
IIpaBUJIBHOCTL IPOrpaMM IIPOBEPSAETCS IIYTEM TeCTHPOBaHUSA
Ha KOMIbIOTEpE.

? Boripoce! u 3adaHus

1. BeimosanTe Ha KOMIIBIOTEpe nIporpamMmy Evklid. IIporecTapyiiTe
ee Ha 3HaYenuax M = 32, N = 24; M = 696, N = 234.

2. CocTaBbTe IIPOrpaMMy HAXO)KACHUS HAHUOOJBIIIEro OOIIero Jeju-
TeJIA TPeX YHCeJI, UCIOAb3Y4 CIeAymYyo dopmyy:

HOI(A, B, C) = HOI(HO/(A, B), C).

3. CocTaBbTe mporpaMMy HaxXOKJeHUs HAMMEHbIIEero obmmero Kpar-
moro (HOK) aByx umcen, ncnonbaysa gopmyay:

A-B = HOJI(A, ByYHOK(A, B).

Tabnuubi
§ 41 | v maccusbl

OcHosHble membt napazpaga:
= ymo makxoe mMaccuse;
B onucaxue u 6600 3HAYEHUIL 8 MACCUS
68 AnzopumMmuuecKom a3viKe;
B YUKA C napamempom 8 AnzopummuiecKom A3viKe;
B pacuem cpedHezo 3HAUECHUA INeMEHMO8 MACCUEA.

MNayuasa 6a3bl AaHHBIX, 2JIEKTPOHHBIE TaOJIHUIIbI, BBl IO3HAKO-
MIINCDH C TaOJIMUHBIM CITOCOO0OM OpraHM3aIuy JaHHBIX. BEI yoke
3HaeTe, 4TO GoJsIbIIMe HAGOphI JAHHBIX YAOOHO IIPEACTABJIATH B
TabiauyHOM BHAe. B Tabauuiax MOryT XpaHHTHCA AaHHbBIE pas-
HBIX TUNIOB. Ha npaKTHKe yallie Bcero MIpUXOAUTCA BCTPEUYaThCA
¢ TabyunamMu, cofepsKaliiMy YUCJIOBBIEe M CHMBOJILHEIE (TEKCTO-
BEIE) JaHHLIE,
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Y10 TaKoe MacCHB

IIpeacraBieHne TabJUIIL B A3LIKAX MIPOrpaMMHPOBAHUA Ha-
3nIBaeTCs MaccHBoM. Bor, Hanpumep, TabguIla, coaep kamias
cpeaHeMecsYHbIe 3HaYeHUA TemnepaTypsl B [lepmu B 2000 roay:

Mecsan, 1} 2 3 4 15|16 7 89 ]|]10]11| 12
Temneparypa [-211-18 |-7,5|5,6 [ 10 | 18 (22,224 |17 |5,4| -7 |-18

Takyio TaGIuIy HAa3LIBAIOT JIHHEHHONH. OHa IpeacTaBIAeT Co-
60if mocyief0BaTENIBLHOCTh YIOPAAOYEHHRIX unces. [uia o6o3Ha-
4YeHUs ITUX YHCceJl HCIOJIL3YIOT HHAeKCHPOBaHHbIe HMeHa. Ha-
npumep, depes T[1] o603HavaeTcsa Temuneparypa B sHBape (mep-
BOM Mecsle roga), 7[5} — Temneparypa B Mae u T. A.

B nporpaMMupoBanuM JUHeHAA TabaMIa HA3KIBAECTCA OAHO-
MepHEIM MaccHBoM. B HanieMm npuMmepe T — 3T0 UMA MacCHBA.
DJIeMEHTHl MacCUBa NPOHyMepoBaHH. IIOpAAKOBEIN HOMep 3Je-
MEHTAa Ha3hIBaeTCHA ero HEaexkcom. Kaxaniii aneMeHT Maccusa 06-
03HAYAETCA MHACKCHPOBAHHBIM UMEHEM B cJiefylonieii gopme:

<HUMs MaccuBa™> [<uMHAEKC>]

HNapekc 3anuceiBaeTcsa B KBaApaTHRIX ckobkax: T2], T[10],
TT12]. Nepexcur MOryT OBITH IPEeACTABIEHE HE TOJIBKO B BUJE
KOHCTAHT, HO M B BU/€ I[eJIBIX IEPEeMEHHBIX U Ja'Ke BRIPaKEeHUH
nesoro tuna: T[i], T[k], T[i+k], T[2*k]. BaxxHo cneguTh, 4TOGH!
3HAYeHUA UHAEKCOB He BHIXOAWJIM 3a HOIYCTHMEIE T'DAHUILEHI.
B npumMepe ¢ TeMniepaTypaMy OHH JOJIXKHEI JIEXKATH B fHANIa30HE
or 1 mo 12.

Bce 3jleMeHTHI MaccHBa JOJYKHBI UMETh ONWHAKOBHIM THII.
Ecam MaccHB COCTOMT TOJIBKO M3 IEJHIX YHCEJ, TO THII MacCH-
Ba — IeNblii. B HammeM npuMepe 3HAYEHHA TEMIIEPATyp MOT'YT
OBITH JPOGHEIMH, IO3TOMY THII MACCHBA — BeII[eCTBEHHBIN.

o MacceuB — 3TO yHOPSAAOYEeHHAA OCJIe[0BATEIb-
53 HOCTb, COCTOAIAA U3 QUKCUPOBAHHOI'O KOJIHYECT-
Ba BeJIMYHMH OJHOTO THIIA.

KosnuyecTBO BeJHMYHMH OnNpefeasiercss IIPH ONMHUCAHHH
MaccuBa. Bce 3jJeMEHTHI MacCHBa MOTYT BRIOHpATHCS ITPOM3-
BOJILHO M ABJIAIOTCH OJUHAKOBO JOCTYIIHEIMH.

Pemenue 3axau mo o6paboTke MaccuBa CBSI3aHO, KAK IIPABUJIO,
¢ nepe6opoM 37eMeHTOB MaccuBa. Takoil mepeGop IPOUCXOAUT B
IIMKJIe, B KOTOPOM M3MeHseTcsl 3HaYeHre MHAeKCca OT HaYaJIbHOI
0 KOHEYHOH BeJIMYMHEI. [1JIs1 TOro 4TOOK OpraHu30BaTh BBOJ KC-
XOJHEIX JAHHBIX B MACCHB, HY’KHO TaKKe MCIIOJIb30BATh IIUKJI.
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Onmncanue M BBOJA 3HAYEHHH B MACCHB B AJITOPHTMHYECKOM
A3BIKE

3anuineM aJropUuTM BBOZa 3HAUEHHI B MACCHB TeMIIepaTyp.
CHauaJia IOCMOTPHM, KakK 3TO jeJiaeTca B Afl. PaccMoTrpum asa
BapHAHTA aJITOPUTMOB Ha Afl, HCTTONIBL3YIONNX Pa3Hble CIIOCOOBI
OpraHU3AIUMY ITUKJIA.

aar Beoj MaccuBa, BapuanT 1
Bem Ta6 71:12]

men ]
mauy [:=1
noka I<=12, noBTopare
HIL
soison ("TT", I, "]=")
BBoa (T[I])
I.=1+1
KIY
KOH

aar Beoxg maccuBa, BapuaHT 2
Bem Ta6 711:12]
uexa I
Hag
aasal or1 go 12 mar 1 moBTOPATH
HI{
suBox ("T[", I, "1=")
BBox (TTI])
Ky
KOH
O0paTuTe BHUMaHHEe Ha BTOPYIO CTPOKY aJrOPUTMOB. B Heit
IIPpUCYTCTBYeT OIIMCaHUe MacCHBa TeMIlepaTyp. B Asropurmu-
YeCKOM fA3BbIKEe MacCHB HasbIBaeTca Tabaunei. 3anuch
Beny Ta6 7T1:12]
ONHCEIBAaeT TAGIHUIly (MACCHB) BEIIECTBEHHOIO THIIA, UM KOTO-
poro T u ajieMeHTHI IPOHyMepoBaHbl oT 1 10 12,

IIuxa ¢ mapamMeTpoM B AJTOPHTMHYECKOM A3BIKE

B nnepBoM BapuaHTe aJIrOpUTMAa HCIIOJIb3YETCHA YoKe 3HAKOMAasA
BaM aJrOpPUTMHUYECKAS CTDYKTYpa yukKia ¢ npedycrosuem. Ile-
peMeHHasA I UrpaeT poJib IapaMeTpa IIUKJIa, U3MEHAIOIIErocH OT
1 1012 cmarom 1. BHyTpM IUKJIa OHA UCIIOJIB3YETCA B KAUeCTBe
UHJeKca B 0003HaYeHUU 3;1eMeHToB uuKia: T[I].

BBoj opraHH30BaH B pekuMe guajora. Bel yixe 3HaeTe, 4TO
3TO 00A3aTeIbHOE YCJIOBHE JPYKECTBEHHOCTH HHTepdeiica mIpo-
rpamMMmel. [lepes BBOAOM KaXXAOT0 OUePEHOTO 3JIeMeHTa Tabiu-
IIbl Ha 3KPpaH OyZeT BHIBOAUTHCH €r0 UMsA. ITO Pe3yJIbTaT BHIIIOJI-
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HEeHHUs KoMaHAH BHIBOA T[", I, "]=". Ilocsne sToro mporpam-
MUCT JOJI’KEH BBECTH C KJIABHATYDPHI COOTBETCTBYIOMIEE YHCJIO
(xomanza BBog T1I]). Ha axpane mosyaum:

1= -21

T[2]=-18

T[38}=-7.5 un. &.

Bo BTOpOM BapmaHTe WCHOJBL3YETCA AJTOPUTMHUYECKAA
CTPYKTYpa, KOTOpasa HaskIBaeTCA HHKJI ¢ napamerpom. Ee 06-
mada ¢popmMa Takaa:

st <napaMeTp LUMKIIa> oT <HavalbHOEe =BHadeHue

rnapamMeTpa> RO <KOHe4YHoOe 3BHadYeHue napamerpa>
mar <BeJM4YMHa OpMpalleHMA [NapaMeTpa> NOBTOPATH

HL,

<TeJIO uuKIa>
X

ITapaMeTpoM IUKJIA JOJIYKHA OBITH IIepeMeHHas IeJoTo THIIA.
B Hammem npuMmepe 310 nnepemesHad I. BeinosiEeHRE TeIa MUKJIA
IOBTODAETCA JJIA BCeX MOCJIeJOBATEJILHEIX 3HAYCHUII mapaMeTpa
OT HAYAJBHOTI'O A0 KOHEYHOI'0 3HAYEHUA BKJIIOYNTEJILHO C U3Me-
HEHHEM ero 3Ha4YeHUs IIPM KaXKJAOM HOBTOPEHUM HA BeJIMYWHY
mara. CiezoBaTeJIbHO, [10 BTOPOMY BapMaHTY AJrOpHUTMAa OyAyT
BBHIIIOJIHATHCA Te JKe caMble AeHCTBUA, YTO U IO IEPBOMY.

Pacuer CcpeaHero JHA4YeHHaA 3JIeMEeHTOB MaCCHBA

A B Teneps chopmyIHpyeM 3aga4qy
1| |Mecay | Temnepamypa 06paboTKM MaccHBa TeMIepaTyp,
2 11 1 KOTOpYIO OyZieM pelnaTh AaJIbIe.

BeruucinM cpeJHErofoByI0 TeM-
8 |2 —18 nepartypy. Jlia 3Toro Hy»>kHO CJIO-
418 —75 JKUTDH Bee 12 3HaveHMit Ta6IAnbBI
5 |4 5,6 pasgenuTs cymmy Ha 12. Iloury-
6 |5 10 YeHHYIO BeJIMYMHY BHIBEJIEM B Ka-
716 18 YyecTBe pe3yJIbTaTa.
8 |7 22,2 OTy 3ala9y JIETKO PEIIUThH C
9 (8 24 IIOMOIIBIO 3JIEKTPOHHBIX Ta0JIHI.
10 |9 17 Ha puc. 6.9 noxasana Takas Ta6-
11 |10 5,4 auna. B ageiiku B2:B13 3anocaT-
12 [11 _7 ca 3HAYEHHUA TeMIepaTyp.
13 |12 _18 B saueiiky B14 nomemaercs ¢op-

myna: =CP3HAY(B2:B13). Pe-
3yJbTAT (B peyXuMe OTOOparkeHu A
Puc. 6.9. Ta6iuna Temneparyp 3HAYeHUiA) B aqeitke B14 — 2,56.

15—1303
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TaObnMYHBIA IIPOHIECCOp — 9TO HIpPOrpaMma, COCTaBJICHHAA
MporpaMMMCTAMH Ha HEKOTOPOM sA3bIKe IIPOrpaMMHPOBAHUA.
BoT M=l 1 pa3bepeMcsi, KaK IPOrpaMMHUPYETCS BHIYUCICHHE CPEe-
Hero 3HaYeHUs YHUCJIOBOT'O MACCHBA, PeaIM30BaHHOE B (HPyHKIUN
CP3HAU.

3anuuieM aJropuTM B MOJTHOM BHJe (C BBOJOM, BHIYUCICHUA-
MM M BBIBOJIOM), HCIIOJIb3Ysl B HEM AJIA OPraHW3AIUU ITUKJIOB
CTPYKTYPY IIUKJIA C IapaMeTpPOM.

aar CpenHaAs reMoepaTypa
Bem; Tab T1:12]
uea I, sem T'sred
HAY
{Iluxkn BBOAA}
aaa l or 1 no 12 mar 1 nosroparse

HIY
BuBog "T[",I,")="
BBOA T[I]
K
{IlukJ cyMMMpOBaHUA)
Tsred:=
nas I or 1 po 12 mar 1 nosTopaATs
HIY
Tsred:=Tsred+T[I]
K1y

{BerancieHnme cpegHero}

Tsred:=Tsred/12

BeiBoA(  CpegnerosoBas Temneparypa =, Tsred)
KOH

O6paTuM BHUMaHHMe Ha CJEAYIOI[He OCOOEHHOCTH AJrOpPHT-
ma. Ilossuiack HoBas nepeMenHan Tsred, B KOTOPOM BEIYUCIIA-
eTcs cpe/iHee 3HAUYeHHUe:

Tsred=(T[1] + T[2] + T[3] + .... + T[12])/12.

Ilepemennasn Tsred nmmeeT BemiecTBeHHBIN THI. Ilepen muk-
JIOM CYMMUPOBAHHUS 3TOM TIepeMEeHHOM IPHUCBaUBAETC HYJIEBOE
sHaueHHMe. Tak Bcerga cjefyeT MOCTYNAaTh ¢ IePEeMEHHOH, B KO-
TOpPOiI HAKAIJIMBAETCA CYMMa KAKOM-TO IIOCJIEZOBATEJIbHOCTH
ciaraeMbIx. IIpy KaXxJ oM MOBTOPEHMM IUKJIA K 3HAYEHHIO IIe-
pemerHoit Tsred nobGaBisercsa odepeaHoe caaraemoe. ITocae
OKOHUaHMA [UKJA IIoJIydeHHas CyMMa AeJuTcsa Ha 12. 3To uc-
KOMBIi pe3yJIbTaT, KOTOPhIA BLIBOJUTCS HA DKPAaH.
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@ KopoTko o rnaBHOM

Maccus — aTo YIOopaAaodYeHHass mocjaeoBaTeJbHOCTb, COCTO-
Amaa u3 @HKCI’IDOB&HHOI‘O KOJH4YeCTBa BeJIMUYNH OJHOI'0O THUIIA.

Jluneitnaa TaGiauIa B IpOrpaMMHpPOBAHUN HA3LIBAETCS Off-
HOMEPHBIM MaCCHBOM.

B onmncarnu maccuBa YKa3bIBae€TCda €ro THII, IMJ, I'DAHUIbI
HHAEKCOB.

B anropurmMax, CBA3aHHBIX ¢ Iepe6OPOM 3JIEeMEHTOB MACCHBA,
yA06HO MCIIOJIBL30BATh CTPYKTYPY «IIMKJI C HapaMeTpOM».

? Bonpocsi u 3a8aHus

1. Yro Trakoe maccuB?

2. CaMocTOATEILHO IPUAYMAaUTE IPUMEPH! JAHHEIX, KOTOPhIe MOMXXHO
OpraHH30BaTh B BHJE MaccuBa. B Ka)kJoM mpuMepe OTMETLTE: Ka-
KHMM HMEHEM MOYXHO 0003HAUYHUTh MAaCCHB, KAK IPOHYMEPOBAaTh €I'0
3JIEMEHTHI, KaKoi THI OyZeT UMeTh MaccuB? ONMUIIINTe MACCHBEBI
10 IpaBHJIaM AJITOPATMHAYECKOIO A3LIKA.

3. IIns Tex ke HCXOAHKIX JAHHKIX, YTO PACCMATPUBAIOTCA B ITaparpa-
e, cocTaBbTe AJIFOPHTM, B KOTOPOM BEIUHCJISIOTCS YEThIpe BeJIH-
YHHEI: CpeJHHE TeMIlepaTyphl 3SHMHHX MeCAIleB, BECECHHUX Mecs-
1eB, JJETHUX MECAIEB, OCEHHHX MeCHIIEB.

4. Bel moceTnau Marasud ¥ Kynuau 10 BmaoB ToBapa. B Tabauiy
T[1:10] BeI 3amucaiy KOJUYECTBO KYIJIEHHOIO TOBapa KaXXZAOTo
Buja. B rabauny C[1:10] sanucanm neHn eAWHAL, KAXX0ro BUAA
TOBapa COOTBeTCTBEeHHO. COCTaBbTe AJTOPUTM BHIYHUCIEHHA 00-
e CTOMMOCTH BCEeX ITOKYIIOK.

MaccuBbl
§421] 8 MNackane

OcHo8Hble meMmbL napazpaga:
m onucarnue maccuea 8 Ilacxane;
w yuka c napamemponm wa Ilackane;
m (popmamet 8vl800a;
® npozpamma c 08ymsa maccusamu.

A Tenepb MOCMOTPMM, Kak Mo)XKHO Ha Ilackase 3amporpam-
MHPOBATh AJTOPUTM BBIYMCJIEHHUA CpPeJHEroJ0BOil TeMIlepary-
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phI. [I151 3TOr0 CHAYajIa NO3HAKOMMMCA C IPaBUJIAMH OIIUCAHUA
MACCHBOB. 3aMETHM, YTO B 3TOM yueGHHKe Mbl OTPAaHNIUBAEMCH
paboToii TONIBKO C OHOMEPHBLIMI MaccuBaMu (JIMHeHAHLIMH Ta6-
JIUIaMu).

Onucanne maccuBa B ITackane
PdopmaT onucaHus OfHOMEpPHOro MaccuBa Ha Ilackase Takoii:

var <mMs MaccuBa>: array [<HWXHSA IpPaHMLA MHIEKCa
.. BEepXHAsa rpaHuua mHuekca>] of <Tun maccuma>

CioBo «array» 6YKBaJIbHO IEPEBOAUTCA KaK «MaccuB». I'pa-
HUIB! HHAEKCA MOT'YT OBITH JIIOOBIMM IIeJBIMH YucjaaMu. BasxxHo,
yTOOK! HUXKHAA rpaEnIia 66118 MeHbIIe BepXHei rparunsl, Onn-
CaHUe MacCHUBa TeMIepaTyp OyzeT ciaeayommum:

var T: array [1..12] of real;

ITuxa ¢ napamerpom Ha Ilackane
PaccMoTpuM nosHBIE TeKeT nporpaMMel Ha Ilackaite.

Program Temperature;
var T: array(l..12] of real;
I: integer; Tsred: real;
begin
{lnrkn BBOmA}
for I:=1 to 12 do
begin
write('T[',I:2,'] = *);
readln(T{I])
end;
(LK1 CyMMHMpOBaHNIS )}
Tsred:=0;
for I:=1 to 12 do
Tsred:=Tsred+T{[I];
{ BerumciieHue cpeIHero}
Tsred:=Tsred/12;
writeln('Cpenneronosas Temneparypa = ',
Tsred:6:2, ' rpanycos’)
end.

B 3T0ii nporpamMMe aBaXXAkl MCNOJb30BAH OIEPATOp IMKJA
¢ napaMeTpoM. B npocreiimeM ciyuae ¢popMaT 3TOro onepaTopa
CIeRyIOImMii;

for <napamerp uUMKIa>:=<HayaJIbHOE 3HaYeHUe

napaMerpa> to0 <kKOHeuHOEe 3HaueHMe napameTpa>
do <rTeyio uuMkmna>;
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3HaueHMEe MapaMeTpa IHMKJIA YBEJIUUYHMBAETCA HA EAUHHILY
IPpH KaXXJJ0OM HOBTOPEHHMH TeJa mukJa. CymecTByeT Apyroi Ba-
PHAHT 3TOro oepaTopa, B KOTOPOM BMECTO CJIOBA O 3aIMChIBA-
ercsa downto. B aToM ciyuae 3HaueHMe HapaMeTpa LHAKJIA YOI-
BaeT HA eAUHHUINY, CJIE€AOBATEJILHO, HAYaJIbHOE 3HAUECHHE JIOJIK-
HO GHITH 60JIbIIe KOHEYHOrO.

Tak ke kak 1 AJA onepaTopa NUKJa while, afecs mero yuk-
aa moxcem 6bimb Aub0 NPpoCMbLM ONEPaAmMopom, Aubo cocmae-
HoiM. B mepBoM ciyuae TeJIo OUKJIA 3aKAHYMBAETCA Ha OJIHKai-
mei TouKe ¢ 3anAToi. B HameM npuMepe — 3TO MUKJI CYMMHPO-
BaHHA. Bo BTOpOM ciyyae TeJ0 IHUKJIA 38KJIIOYAETCA MEXAY
cioBaMH begin u end (muKJ BBOAA).

®opMaThl BRIBOAA

B nporpamMmme npHCYTCTBYeT eie OAHH HOBHIA JJIsi Bac aje-
meHT Ilackansa: ¢opMaT BRIBOAA. ITO YHMCJA C ABOCTOYHMAMH,
CTOAIIME ITIOCJIe IEPEMEHHBIX B OIIEPATOPE BHIBO/A write:

write('T[’,I:2,"'] = ");

B aToit 3anucu I :2 0603HaYaET, 9TO 3HAUCHHE [IEPEMEHHOM I
BBHIBOAUTCS KaK I€JIOe YHCJIO B IB€ CHMBOJIbHBIE IO3UIMH HA 9K~
paHe. {717 OfHO3HAYHOI'O YMCJIA B IEePBOM MO3NNUHU GyieT mOMe-
meH npobeJ, Hampumep: 5.

B onmepaTope BHIBOJa Pe3YJIbTATA TAKXKe HCIOJb3yeTcs dop-
MAT BHIBOJIa: Tsred:6:2. 3HaUYeHHe IepeMeHHON Tsred BHIBO-
AUATCA KaK CMeIIaHHOe 4YHucJo B 6 mosaunmii, ABe mocieaHue U3
KOTOpHIX 3aHMMAET ApoOHaA 4JacTh. B TpeThel cupaBa NO3H-
IMH — TOYKA. JIMIIHME IO3UIUHA AJ1S IEeJIOH JaCTH 3aHAMAIOTCS
opobenamu. Hanmpumep: 34.25.

PeayibTaT BBHINOJHEHHA OpPOrpaMMel Temperature Oyger
BhIBE/IeH Ha 3KPaH B CJIeAYIOIEM BHJE:

CpenHeronoBas TeMnepartypa = 2.56 rpanycos

IIporpaMma ¢ AByMA MaccHBAMM

A Teneps pacCHIMPHM yCJIOBHe 3aAa4uH. TpebyeTca ANA KaxK-
AOr0 MecAnAa ONpeAieINTh OTKJIOHEHHE €ro cpeAHel TeMnepary-
PHI OT CPEAHErOI0BOIT BEJIMUKUHBI.

BepHeMcd K 3JIeKTPOHHOI Tabaune Ha puc. 6.9. JlobaBuM kK
Heii emme oauH cTon6en C, B KOTOPOM OYAYT BREIYHCIATHCA HCKO-
Mble OTKJIOHeHu . B siueliky C2 saneceM hopmysry =B2—-$B$14.
ITo aTo0it opMyJiIe BHIYUCIUTCA OTKJIOHEHHE SHBAPCKOH TeMIe-
PATYpPHI OT cpefHerogoBoit. CkonupoBas 3Ty GopMyJly B AIEHKH
C3:C13, monyuum Bce ocTajbHbIEe BeJIMIHHBI. CMBICT «3aMopa-
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JKHBaHHA» agpeca B14 BaM fjoyKeH OLITh HOHATEH. Pe3yibTaThl
npHBeleHBI B Ta6auIe Ha puc. 6.10.

A B C
1 Mecay |Temnepamypa | Omraonenus
211 -21 -23,56
3 |2 -18 -20,56
4 |3 -7,5 -10,06
5 |4 5,6 3,04
6 |5 10 7,44
7 |6 18 15,44
8 |7 22,2 19,64
9 |8 24 21,44
10 |9 17 14,44
11 |10 5,4 2,84
12 |11 -7 -9,56
13 (12 -18 -20,56
14 |Cpepuee: {2,56

Puc. 6.10. TemnepaTypsl 1 OTKJIOHEHUA OT CPEAHETO

Peasnsyem BbIYMCJIEHHE OTKJIOHEHMH B mporpamme Ha Ilac-
KaJie. OueBHIHO, B IPOrpaMMe JOJIXKeH IOABHUTLCA eIlje OAUH
MAacCHUB JJisi pa3MellleHHuA B HeM Tabanuib!l oTKJIOHeHui. Jagnum
aToMy MaccuBY uMsa Dt. Kak 1 MaccuB TeMIiepaTyp, OH COCTOUT
u3 12 ypcen: Dt [1], Dt[2],Dt[3], .., Dt[12].

K npeasigyineit mporpamMmme a0 J00aBUTH OIIMCAHUE MACCH-
Ba Dt B cieayIolieM BHje:

var Dt: array[l..12] of real;

3HaueHNe KayKJ0r0 3JIEMEHTa MAaCCHBA BLIUYHCIIAETCS KaK pas-
HOCTDb MeXXJy CPeIHEeli TeMIIepaTypoil B COOTBETCTBYIOIIEM MeCH-
Ile 1 CPeJHerofoBoil Temieparypoii. Hanpumep, ana sHBaps
Dt[1]:=T[1]-Tsred. Takue BEIYMCJIEHNA IOBTOPAIOTCA B I[TUK-
Jge 12 pas. 3HaueHNA MaccHBa Dt BLIBOAATCA HA SKPAaH.

3anuniem Ha Ilackase ¢pparmenT, KOTOPLIM HAZO BCTABUTH B
KOHeIl IIPeALIAYIeHd IMporpaMMsbl, YTOOLI PelIMTh IIOCTABJIEH-
HYIO 3a/1a4y.

for I:=1 to 12 do

begin
Dt[I]:=T[I]—Tsred;
writeln('Dt[',I:2,'] = ',Dt[I]:6:2)

end
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3nech BHIUMCIIEHHE 3HaYeHN MaccuBa Dt M BRIBOJ HMX HA K-
PaH COBMeIIeHHI B OAHOM mukJe. Pesyabrar paboTsl mporpaM-
MBI OyAeT CJIefyIOoIuM:

Dt[ 1}= -23,56

Dt[ 2]= -20,56

Dt[ 3]= -10,06

Dt[12]= -20,56

Kak ¥ cjieZjoBajIo 0)KMIATh, 3TO Te JKe caMble YHUCJa, YTO II0-
JIyueHBI B 3JIEKTPOHHOHM Tabjune.

@ KopoTko o rnaBHOM

IIpocreitmmnii hopMaT onucaHENA OZHOMEPHOIO MacCHBa:
var <myMsa MaccuBa>: array [<HWXHAA I'pPaHMlla MHIOEKCa
.. BEpXHAA rpaHMua mHaexkca>] of <rtun maccusa>

B npocreiiniem ciaydae oriepaTop HUKJA ¢ IapaMeTPOM 3anu-
CBIBaEeTCS TaK:

for <napameTp uMkna>:=<HauyallbHOe BHAaueHMUe

napamerpa> to <KoHedYHOe 3HauyeHMye NapameTrpa>
do <Teno umkna>;

B dopmaTe BBIBOAA YKA3LIBAETCS KOJHYECTBO IIO3UIIHE Ha
SKpaHe AJIA BRIBOJAA 3HAYeHH . [[JId BEeIIeCTBEHHOrO YMCja yKa-
3bIBaeTCA TaKKe KoJn4ecTBO nudp B ApoOHOIT YacTH.

B nporpamme Ha ITackase nonkeH OBITH OITMCAH KaXKAbIH HC-
MMOJb3yeMBIii B HeH MacCHB.

? Bonpocsi u 3adaHus

1. Kaxk moxHO onucats Ha Ilackasie MacCHB, B KOTOPOM OYAYT Xpa-
HUTHCA 3HAYEHUS UYHCJIEHHOCTH HacejleHHMsI MOCKBH K KOHIY
kaxkaoro roga XX seka?

2. Bul npuoGpesnu koTerka. Kakanlil Beuep BbI OIIPEEJIAETE €r0 BEC ¢
moMolnbio BecoB. Kak MoxxHO onnucaTts Ha Ilackase MaccuB, B KOTO-
poM OYAYT XPAHHTHCS 3HAUYEHUS Beca KOTEHKA B TeUEeHHE Mecsna
(manpumep, masi)?

3. Hanumure gparMednT nporpamMMel Ha Ilackayie BBOJA MCXOTHBIX
MaHHBIX AJIA MACCHBOB, ONIpeJeJIEHHLIX B 3aJaHuax 1 u 2.

4. BeeiuTe B KOMNBIOTED IporpaMmy Temperature, Ao6aBUB K Heit
o6paboTKy MaccuBa Dt. BeimosHHTE mporpaMmy, IIOJNYYUTE Pe3y-
abraTel. CDABHUTE UX C IDHBeJeHHEIMH B maparpade.

5. CocrasbTe mporpaMmsI Ha IlackaJte o asropuT™MaM U3 3afanunii 3, 4
npeauiayInero naparpada. BelmosHauTe 3THM MporpaMMbl Ha KOM-
npIoTepE.
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OpnHa 3apava
§ 43 | obpabotkm
MaccuBa

OcHogHble membL napazpapa:

® ¥Mmo maroe CAYy4aiiHbie YUucia;
damuuk cayvaiinvix wucea Ha ITackane;
anzopumm noucKa Lucaa 6 maccuee;
npozpamma noucKa Hucaa é Maccuee.

Pemum ciaepyiomyio sagaqy. MaccUB 3anoJIHSeTCs Caydaii-
HBIM HaGopoM meJniX uuces. Hy)XHo onpeAeUuTh, CKOJBLKO pa3
AAaHHOE IeJI0e YMCJIO BXOAKT B 3TOT MACCHUB.

Y10 TaKoe cIyuaiiHble YHCIA

CHagajla HECKOJIBKO CJIOB O CJydYalHRIX yHciax. Bce cebe
IPENCTABIAIOT MIPAJILHBIA KyOMK, MMEIOINHI IecTh rpaHeii.
IIpn kaxgoM GpocaHMM Ky6MKa BHIIaZeHHEe KAaKOIr0-TO UNMCia
ecTh caydaiinoe coOniTie. C paBHOH BEepOATHOCTHIO MOXKET BHI-
MACTH JiI060e umcJio oT 1 0 6. PeayabTaT 6pocaHns KyOUKa — 3TO
cayaaiHoe IHeJI0. A Tenieps npeAcTaBsTe cebe KyOuk ¢ 10 rpans-
mu. IIpaBsna, KyGMKOM €ro MOXKHO Ha3BATH TOJLKO YCJIOBHO. ITO
JEeCATHTrpAHHHK, HA rPaHAX KOTOPOro HAHECEHHI YMCJA OT 1 o
10. PeayabTaT 6pocaHus TAKOTO ¢« KYOMKa» — CIyYaifHOe 9UCJIO B
ananasore oT 1 1o 10. Eme ogna npumep. IIpu posbirpuime JoTe-
per u3 Bpamalomerocsa GapabaHa JOCTal0T IPOHYMEpPOBAHHEIE
maphbl. BeImasmuii HoMep mapa — cJay4aiiHoe YHCJIO.

JaTunk caygaimeix yncea Ha Ilackane

B a3nikax mporpaMMHpPOBAaHKA, KAK IPABUJIO, HMEETCs aHA-
JIOT NOAOOHOTO «KyOHMKa» MJIN JIOTOTPOHA, ITO3BOJIAIOINUIA MOJIY-
9aTh caydaidabie 9ucja. OH Ha3bIBaeTca JATIHKOM CAyIaHHBIX
gmEcen. 3To crapAapTHasa pyHkoua. B [Tackasie oHa 3amuCHIBA-
ercd Tak: random (X) . 3gecs X — meJjioe yucyo. IIpu BeimoaHe-
HAA QYHKIHH ee pe3yJIbTATOM CTAHOBHTCAH IIEJIO€ YHMCJIO B KHA-
nasoHe ot 0 1o X. Hampumep, ecau X = 50, To B peayasTaTe Mo-
JKeM HOJYIHTS Ji060e mesoe uucao ot 0 go 50.

IIpuBepeM nporpaMMmy, KOTOpasi fAEeMOHCTPHPYeET paboTy AaT-
9nKa caydaiHeix auces Ha [Tackaie:

Program Example;
var I: integer;
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begin

for I:=1 to 10 do
write (random(50) :4)

end.

ITo 3Toii mporpaMMe Ha 3KpPaH BBIBOAUTCA JEeCATh CIYIaMHBIX
yuces U3 guanasoHa ot 0 1o 50. BoT peayasTaT TeCTOBOrO BEI-
IOJIHeHN A 3TOH HIPOTPaMMBI:

0 3 17 20 27 7 31 16 37 42

A Temeppr BepHEMCH K YCJOBHIO 3agauu. Ilonygalomuecs c
IIOMOIIBIO JATUYMKA CIYYaiHBIe YHCJIA «PACKIAALIBAIOTCH» IO
ajeMeHTaM MaccuBa. HazoBeM MaccuB Rand, a YUCJIO 3JIEMEHTOB
B HeM nycThb 6yaeT pasHO 20. Yncio, KOTOpoe HYKHO HCKATh B
MaccuBe, OyeT BRBOAUTHCS B IEPEMEHHYIO X.

AJropHTM NMOMCKA YHCJA B MAaCCHBE

Ha puc. 6.11 opuBeseHa GJOK-CXeMa AajropuTMa IOOHMCKa
B MaccuBe Rand BeanunHe X C IOJACUETOM UMCJIA €€ BXOXKe-
HW B MaccuB B lepeMeHHO NumberX.

v

v v

Buisoa "B MaccuBe Brisoz "ucno” X "
et umcna” X "B MaccuBe OPHCYTCTBYET
NumberX ’ paa

Puc. 6.11. ITogcueT BXOKIeHUI Yncjia B MAaCCUB
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O6paTuTe BHUMaHMe Ha 6JI0K, 0OTOOpa’KalonInil IUKJI ¢ Iapa-
MeTpoM. OH uMeeT (GOpMY BEITAHYTOr'O INECTHYroJbHHKa. B
6J10Ke 3aIMCEIBAETCS MapaMeTp UKJa (mepemenHas I), HaUa b-
HOe ¥ KOHEeUHOe 3HAUYeHNA IapaMeTpa Yepes 3anaTyio (:=1, 20).

ITepemennas NumberX urpaeT poas cueTunkKa. BHauase et
NPHCBAUBAETCA HOJb. 3aTEM B IIUKJIe IPOMCXOMUT Iepebop Bcex
3JIEMEHTOB MacCHBAa, M NP KAYKJOM BbLINIOJTHEHUH YCJIOBUS pa-
BEeHCTBA K CYEeTYMKY AoOaBasieTca efuHUIA. Tak Bcerza opraHu-
3yIOTCA CUeTYMKH B nporpammax! B peaysisTaTe BHIIIOJHEHUA
nmporpaMMbl Ha 9KpaH OyAeT BHIBEZleH OAUH M3 ABYX BADHMAHTOB
oTBeTa: 160 coobmieHne, YTO B MaCCHBe HET AAHHOrO 4ucJa,
Jau60 coolIieHne 0 TOM, CKOJbKO Pa3 3TO YHCJI0 IPHCYTCTBYET
B MacCHBe, €CJIM OHO TaM 00HApPYIKeHO.

IIporpaMma noMcKa 4HCJIa B MacCHBE

Hamnmem nporpammy Ha ITackane, comepsxamyio Kak 3a-
NOJHeHHe MACCHBA CIYyYaiHBIMH 4YHMCJIAMHM, TaK M AJIFOPHUTM,
ONMCaHHLIH B 6J10K-cxXeMe Ha puc, 6.11.

Program Example2;

var Rand: array(l..20] of integer;
I, X, NumberX : integer,

begin
{YcranoBka maTuymMka CJIyYaMHEX YMUCEJT}
Randomize;
{BanomHenne MaccuBa CJIYYaMHEIMM YMUCJIAMA
M BRIBOX MX Ha@ DKPaH}
writeln('MaccuB claydaMHBEX umuces: ')
for I:=1 to 20 do
begin

Rand[I] :=random(50); Write(Rand[I]:4)

end;
writeln;
{BBono X}
write ('BBengure X:')); Readln(X);
{llogcuer umcsa BXOXOEeHMIt X B MAaCCHB}
NumberX:=0;
for I:=1 to 20 do
if Rand(I)=X then NumberX:=NumberX+1l;
{AHanM3 M BEBOX pe3yJILTaTa)
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if NumberX=0
then writeln(’B MmaccuBe HeT dmcna ', X)
else writeln('ducmo ', X,
' B Maccuse npucyTcTByeT ',NumberX, ' pas’)
end.

B aroit mporpamMme mpHCYTCTBYET enje OAMH HOBBIM I HAC
omeparop: Randomize. 3T0o crasgapTHasa npoueaypa Ilackasns,
KOTOpasd IPOU3BOJUT YCMAHOEKY HALAALHOZO COCMOAHUR dam-
yura cayiainbix wucea. leno B ToM, uro 6e3 3TOro onepatropa
byHKOMA random OHpM MHOIOKPATHOM IIOBTOPEHWUHM BBIIOJIHE-
HUsA IIpOrpaMMbI Bcerga OyAeT BHIZABATH OZHY H Ty XKe
nocjeaoBaTenbHOCTh uuces. IIponeaypa Randomize cayuaii-
HbiM 06pa30M yCTAHABINBAET HAYAJIBHOE COCTOAHME HATUHMKA.
ITosTomMy npu HOBTOPHOM BBIIOJHEHHMH IIPOrpaMMbl OYAyT ITO-
Jy4aThCcs pa3Hble Ha0ODH! CIyJallHBIX YUCEJI.

ITocMmoTpHTe Ha PEe3yJIbTATHI BHIIIOJHEHUS 3TOMH IIpOrpaMMBI.
IlepBoe BeImOTHEHME:

MaccCHB CJydaMHHX UYMCe:

544 0412912 139322517 3144 5 51629 10

13 34

Beegure X: 5

Yucyo 5 B MaccCuBe MNPUCYTCTByeT 3 pas

WHupubiM mipudTOoOM 0003HAYEHO BBOAMMOE C KJIABHATYPHI
3HaueHMe. Bce ocTajJIbHBEIE CMMBOJIBI BHIBOASITCS HA dKpPaH IO
nporpamme. Bropoe BhillosIHEeHNE IPOrPaMMBI:

MaccuB CaydamHEX 4YuUCel:

41 33 26 26 33 11 19 38 29 4 31 20 6 32 39 21 28

40 7 19

Beegure X: 2

B MaccuBe HeT umucia 2

gé} KopoTko o rmaBHOM

CanyuaitHble Yucia — pesyJIbTAThHI CJIy4aiiHOro BRIGOpa U3 KO-
HEYHOIr'0 MHOXXECTBA 3HAUEHM 1 (UrpoBoil KyOMK, :Kpebuii, JoTe-
pes).

DyHKIHUA random (X) — AaTYMK CIOYYAMHBIX YHCeJ B AAAamna-
30He oT 0 Ao X Ha I[TackaJe.

Jla moficuetTa KOJIMYECTBA BeJIMYMH NCIIOJIL3YETCs IIepeMeH-
Haf-CUETUUK.



TTPOrPAMMWPOBAHVE |

Anroputmbl paboTb! ¢ BeNMYMHaAMm

[aHHbie

KoHctanTtbl: 2,5 -0,7 345

NepemeHHble: uesr M, N, K
sewy A, B X

Tabnuubl: sew mab T[1:12]

[evicTBua Han AaHHBIMUY

Onepauuu: apudmertnueckue,
OTHOLLEHUS, noruyeckne
®yHkuun: npumepbi — Vv, ||

KomaHab!

~—1 BBoa: 8800 A B

-1 lMpucsauBaHue: X.=A+B

=14 BbiBOA: 661600 X

Uuxn-noka: noka k<10 noemopsims
HY S:=S+k; K:+k+1 Ky

BerBnenue: ecnu A>B mo ... uHavye

LUukn ¢ napameTpom:
=1 onsskom 100 10
noemopsimb HY, S:=S+k Ky




Cucrema
OCHOBHbIX NMOHATUM
rnaBbl 6

SA3bik nporpammupoBaHun Mackanb

DaHHble

Llenste: 345 -15

KOHCTaHTbL! = BewecTBennble: 87.11 1.2e10

CTPOKOBL16: ‘TeKcT’

MNepemeHHbIe

Var <cnucok nepeMeHHbIX>: <Tun>
Var M, N, K: integer; A, B, X: real

Maccusb! =

Var <ums>: amray[<rpanuvust uHpekca>] of <tun>
Var T: array(1..12] of real

[encTeusa Haa AaHHbIMK

Onepaumnn: + - * / mod div — apudpmeTtudeckue;
< > = <= >= <> — OTHOWEeHUA: and, or, not — normyeckue
DyHxumm: sqr() sqrt() abs(} ...

Onepatopbi

Bsoa: read(<cnucok nepemMeHHbLIX>);
readin(); Read(A,B);

NpuceanBaHue:
<nepemMeHHan>.=<pblpaxeHune), X:=A+B;

BuiBopa: write(<cnucok BuiBoga>); writeln();
writeln(X)

Linkn-noka: while(<nor. BoipaxeHue>)
do <teno yukna>
While k<10 do begin S:=S+k; K:=K+1 end;

Bersnenne:
if<nor. BbipaxeHne>then<oneparop1>else<oneparop2>
If A>B then C:=A else C:=B;

Limkn ¢ napameTpom:
for <nepeMeHHan>:=<Hau.3Ha4.>{0<KOH.3Hauy.>
do<reno yukna> for k:=1to 10 do S:=S+k;
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? Bonpocsi u 3adaHus

1. [IpuaymaiiTe cBOM CIIOCOOBI ITOJIYYE€HUA CIYyIaHHBIX YHCEI.

2. Kakue 3HaYeHMA MOKET IPUHUMATE NeJiad IepeMeHHas Y, ecJIi B
nporpaMme 3anucano: Y:=10+random(5) ?

3. Kak, ncnonn3ysa pyaxnuio random (X) , MOKEO HOJMYYATh YUCJIA B
auanasonax: ot 1 7o 10, or —10 go +10, ot 50 xo 100?

4. BeeauTe B KOMIIBLIOTEP ImporpamMmy Example?2. BrplmoJHuUTE IpO-
TpamMMy, NOJYINTE Pe3yJLTATEI.

5. CocTraBbTe IporpaMMmy 3anojHeHns: MaccuBa 13 100 uuces ciaydai-
HBIMHM 3HaUYeHMAMHM M3 auamnasoHa oT —20 go 20. IToacuuraiite
B 3TOM MAaCCHBE KOJHMYECTBO II0JIOKHUTEJbHBIX M KOJIM4EeCTBO OTPH-
HaTeJbLHBIX 3HAYECHUIA.

6. 3amosAENTE CAYYAHHBIMY 9HCJIAMY B Juanasore ot 1 1o 5 gsa mac-
cuBa: A[1:20] u B[1:20]. HaiiguTe 1 BEIBeJUTE HA 3KPAH TOJBKO Te
3JIeMEHThI 3TMX MACCHMBOB, 3HAYEHUA KOTOPHIX coBmajgawmT. Ha-
npumep, ecan A[2] = B[2] = 4, To Ha 3KPaH HAJJO BLIBECTH:

Howmep: 2 3Hauenwue: 4
Ecu TaKMX COBIIA/IeHHI HET, TO BRIBEAUTE Ha 3KPAH coo6IIeHne o6
3TOM.

Yemy Bbl AOMKHBI HAYYUTBLCSA,
u3yJus rnasy 6

1. CTpouTH HECJOMKHBbIE BRIYHCIUTEIbHEIE JITOPUTMEI C HC-
IIOJIb30BaHHEM OJIOK-CXEM H AJITOPDUTMHUYECKOTO A3BIKA.

2. BHIIOJIHATH TPACCHPOBKY aJITOPUTMOB.

3. CocraBnaTh mporpaMmy Ha Ilackajse Mo faHHOMY aJro-
pHTMY.

4. PaGoraTh ¢ cUCTeMOi IporpamMMmupoBanus Ha Ilackaie:
HaOupaTh TEKCT IIPOrpaMMEI; COXPAHATH IPOrpaMMy Ha
JHCKe M BLISBIBATH €€ ¢ AUCKa; KOMIIMJIHPOBATL U UCIIOJ-
HATH IPOTPaMMYy; UCIIPABIATH OIIMOKH B IPOrpaMMe.
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3aechb Bbl y3HaeTe

UCTOPUIO MH(OPMALIMOHHBIX TEXHOMOTUN
U KOMNbIOTEPHON TEXHUKU

4YTO Takoe MHhopMaLMOHHOE 061ecTBO

e YTO TaKoe MH(POPMALMOHHbBIE PECYPChI
obuwectBa
KaK peLaloTca npodnembl MHGOPMaLMOHHOMN
Oe3onacHoCcTH
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MpeabicTopun
§ 44 UHOpMaTUKKN

OchogHble membl napazpaga:
® uCcmopus cpedcme XpaHeHus UHGOpMaAYUU;
B ucmopus cpedcma nepedavu UHGOpMAYUU;
® ucmopuas cpedcmae o6pabomru urngdopmayuu;
» Anaaumuvecrkas mawuna Bab6udxa —
npeduwecmeernnuya 3BM.

B 11006001 1eATEIEHOCTH YeJIOBEK BCEeraa OPUAYMBIBAL M CO-
30aBaJl caMble pPa3HOOOpasHBIE CPEACTBA, OpUcHOcobiIeHus,
opyAudA TpyAa. Bee aTo 06sreruasio Tpya, AeJIajo ero Mpou3BOAHU-
TeJIbHEe, PACIINPSIJIO BO3MOMHOCTH JioAeii. U3BecTHO, YTO MHC-
TOPHA MATEPHUAJHLHOTO MPOM3BOACTBA ¥ MUPOBOH HAYKU TECHO
CBfA3aHA ¢ UCTOPHel pa3BUTHUS OPYAMH TPyAa.

IlepBble BcnmoMoraTeJabHEIe CPEACTBa AJ1A paboTel ¢ MHMOpPMAa-
mueii IOABMJIMCH MHOT'O IIO3)Ke HEPBHIX OPYAMH MaTepHaJIbHOr'O
TpyAa. UCTOPHUKH yTBEPIKAAIOT, UTO PACCTOSHIE BO BpEMEHH MEXK-
Iy MOSIBJIEHWEM IIE€PBHIX MHCTPYMEHTOB JJIA (PM3NYECKOro TpyAa
(Tomop, JIOBYIIKAa JJIA OXOTHI) M HHCTPYMEHTOB JJIA PernCTpamuy
HHGOPMAITMOHHLIX 00pa30B (Ha KaMHe, KOCTH) COCTaBJIAET OKOJIO
MMJUIAOHA JIeT!

CiepoBaTesbHO, GOJIBIIYIO YACTH BpEMEHH CYIeCTBOBAHMS Ye-
JIOBeKa Ha 3emMJle TPYA HOCHJI TOJILKO MaTepHAaJbHEIR XapaKkTep.

¥Yxe roBOpHIIOCH O TOM, YTO HHMDOPMAITMOHHYIO JeATeIHbHOCTD
YeJIOBEKa MOYKHO Pa3fieIUTh HA TPHM COCTABJAIOIINE: XPAHEHHe,
mepenady 1 o6pa6orky. Jlonroe BpeMa cpeacTBa MHGDOPMAIIHOH-
HOT'O TPy a Pa3BUBANKUCH OTAEIBHO II0 9TUM TPeM HAIIPABJIEHUAM.

Hcropusa cpeicTs xpaneHus mHGOpMauuu

HcTopusa xpaneHns MHPopMaIMy B TUCbMEeHHOI (hopMe yxo-
IUT B ri1y0b BeKoB. [0 HAanIux JHei B HEKOTOPHIX MeCTax coxpa-
HUJINCH HACKAJIbHEIE IMCbMEHA APEeBHEr0 YeJIOBEKa, BHIITOJHEH-
Hble 25—20 ThICAY JIeT Ha3a[; JYHHHIH KaJleHaapb, BHIIPABHPO-
BaHHBIHA Ha Koctu 20 ThicAu JeT Hasaj. [asa mucrMma Takxke
HMCIIOJIB30BAJIUCH AePEeBO, INIMHa. MHOr1e BeKa IuChMEHHEIE 10-
KYMEHTHI COCTABJIAJIMCH HA IePraMeHTHBEIX CBUTKAaX. ITO OLLIO
«04YeHb JOPOTHM YAOBOJbCTBHEeM». I[lepraMeHT AaesajncA H3
KOXKH XHMBOTHEIX. Ee pacTaruBaiu, 4TOOLI IOJYYUTL TOHKHE
suctel. Korga Ha BOCTOKe HayYMJIMCh TKATh IMEeJK, ero CTAJIHA HC-
TIOJIL30BATH He TOJBbKO AJIS ONEMAbI, HO U AJIS IINChMa.
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Bo II Bexe Hameii 5pul B Kutae uzobpenu 6ymary. OgHaKo Ao
Esponnl oHa gomina ToabsKo B X1 Bexe. Brors 10 XV Beka IuCh-
Ma, AOKYMEHTHI, KHHMIM ITHCAJINCh Bpy4YHyI0. B KauecTBe
HMHCTPYMEHTA AJA IIHChMA HCIIOJB30BAJINCH KMCTOUYKH, IIEPHS

OTHI, NO03)Ke — MeTaJJINYecKue INephd;
® OBLIM M300peTEeHHl KpacKH, yuepHMia. KHur
: 6BIJIO OUEeHDb MAJIO, OHH CUMTAJIMCH IIpeaMe-

TaM# POCKOIIH.

[1
i

\
Nucbmennbiii npubop ApesHeeruneTckoro

/ ( nUCLAa COCTOSIN U3 3a0CTPEHHbIX NaNoYek ansi Nnu-
CbMa C paclUenNeHHLIMK KOHYMKaMu,

&) \ KOTOPbIe CKNaasLIBanvcs B NeHan, TyLWHULbI

. DN TYLWIW KPACHOrO ¥ YePHOro LBETOB
¥ MELLOYKa C NECKOM

B cepeaunre XV Beka HeMenkuii Tunorpadg

Horann I'yrenGepr nsobpes nmepBuIil meuar-

HEIH cTaHOK. C 3TOr0 BpeMeHH HauaJIoCh KHH-

roneuatanue. Ha Pycu kHuroneuatraumne ocaoBay UBau @enopos

B cepeaune XVI Beka. KHUT cTa10 3HaUKUTEIBHO O0JIbIIIE, GEICTPO
POCJIO YMCJIO F'PAMOTHBIX JIIOZEi.

Jlo cerogEANMIHEr0 AHA JUCT OGyMarm ocTraeTca OCHOBHBIM HO-
cuteyeM nHpopManuu. Ho y Hero noaBuiInch cepbe3Hble « KOH-
KYPEHTBI».

B XIX Bexe 6bli1a n300peTeHa ¢pororpagpusa. Hocurenamu su-
AeonHbopmanuu craiu poTomnyieHKa u porodbymara.

B 1895 roay dpaHnyas: 6paThbs JIroMbep IPOAEMOHCTPHPOBA-
au B Ilapuike nepBhIii B MUpe KNHODUIBM, UCIIOJIL3YA annapar
co0CTBEHHOr0 H300peTeHusA. ITOT roj, CYUTAETCH T'OJAOM PO Ie-
HUA KHHO.

HMcTopua TeXHMYECKHUX CPeICTB XpPAHEHHSA U BOCIIpOM3Beje-
HHA 3ByKa HaunHaeTca ¢ 1877 roga. B atom roay B CIIIA Tomac
IauCoH co3gal ¢poHOrpad. 3BYK MeXaHHUECKHM CIIOCOG0M — C
NOMOIIBIO 3aIMCHIBAIOIIEil UTJIBI — HAHOCHMJICA Ha IIOBEPXHOCTh
Bpauniatouierocs 6apabasa, MOKpHITOro BockomM. HemMHoro moaz-
Hee OBLJI CO3ZAH MeXaHMUYECKMii rpaMmMo¢oH, a 3aTEM ero mop-
TATHUBHBIN BADMAHT — IHaTe()0H, BOCHIPON3BOAAIINE 3BYK , 3aIIH-
CaHHBIM Ha HEJUIYJOUAHON IpaMIIaCTHHKE. JJIEKTPHYECKHIl
aHaJIor natedona — ajaeKkTpogon 611 n306pereH B XX Bexe. B
XX Beke Oblg n300peTeH MaraHTrogoHn. Y cosceM HeIaBHO Ha
Mar{HUTHYIO JIEHTY HayYWJINChH 3aHMCHLIBATH HE TOJBKO 3BYK, HO
1 u3o6pakeHne: IOABUIICA BHAEOMArauToon.
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Hcropusa cpeacts nepexaun HagopMauuu

ITepBOoHAYAJILHO JIOAW IOJB30BAJIUCH JIMIIL CpeACTBAMM
OJIMIKHeH CBA3K: PeUYblO, CJAYXOM, 3peHHeM. 3aTeM IOSBHIOCH
IIEPBOE CPEJICTBO AaNIbHE CBA3H — [I0YTa, Y4eMy HEMAJIO CII0CO0-
CTBOBAJIO PA3BUTHUE IIMCHbMEHHOCTH.

MouToBbI# Kypbep WHKOB
TakoW roHew, npo6eran 0kono NONyTopa KUJIOMETPOB U Nepeaasan
ycTHOe nocnaHne.Y1o6bl OHO HE 3aAepPXUBANOCh, OH eLUe U3aanu
onoeeluan o cBoeM NpubnmxeHnn, Nnoaasas 38BYKOBLIE CUrHabI
ronocom unm Tpybs B pakoBUHY

Jlist OBICTPOM IIepeJadyM KAKMX-TO Ba’KHBIX CBEJEeHUH 4acTo
HMCIIOJIb30BAJIMCh OPUIHHAJIbHEIE uaen. MI3BecTHO, HalpuMmep,
npumeHeHue Ha Kapkase KocTpoBoi cBA3H. JIBa KOCTPOBHIX
CHTHAJBINKA HAXOAHUJHCH HA PACCTOAHUM IPAMONH BUAUMOCTH
Ha BO3BLIIIEHHLIX MecTax MM 6amHaAx. Korga npubimxaiack
ONACHOCTH (HAIlaJZaJId Bparu), CUrHAJBIHKH, 3a)KUrasa Iemnoy-
KY KOCTpPOB, IIpeAynpexxgaian 06 aTom HaceseHue. B XVIII Beke
BO3HHMK ceMa(dopHEIi Teaerpad, 3To ToXKe cBeTOBas CBA3b, HO
TeXHU4YecKH 60Jiee coBepIIIeHHAA.

daxkenbvHbilh Tenerpad. B pesHeii Mpeuymn nonb3oBanncb ONTUYECKOM
CUrHaJIbHOW CBA3bIO: JHEM — AbIMOM, HOYbIO — OFHEM
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OueHb 6OraThIM Ha OTKPHITHA B 06j1acTH cBA3H 6611 XIX BeK.
B 3TOM BeKe JIIOAN OBIAAEIH 3JIEKTPHYECTBOM, KOTOPOe IIOPOAY-
JI0 MHOKecTBO n3obperenuii. CHauana I1. JI. llesnuar B Poccun
B 1832 roay usobpen anexTpuueckni reaerpag. A B 1837 rogy
amepurkanen C. Mopse cos3nan 3/1eKTPOMArHHTHBIN Tejaerpad-
HbIH anOapaT ! IPUAYMAJ cIIenUaNbHBIHN Tesierpad@HbIN Kox —
a3byKy, KOTOpas HOCHUT ero uMs.

B 1876 roay amepukanen A. Besn nsobpen reaegon. 1 Ha-
KoHem, B 1895 roay pycckuii usobperarens A. C. Ilomos or-
KPBLJI 3110XY PATHOCBIA3H.

CampIM 3aMeuaTesibHBIM n306peTenneM XX Beka B o6JacTu
CBSI3M MOJXHO Ha3BaTh TeJeBHAenHe. OcBoeHUe KOCMOCA IpUBe-
JIO K CO3JaHUIO CITYTHHKOBOH CBA3H.

Hcropus cpeactB 06pa6oTkn uEGOpPManun

Tenepb MIO3HAKOMHMCHA CO cpeAcTBaMH 06paboTKky HHpopMa-
muu. BaxkHeHmuM BUAOM Takoii 06pabOTKH ABIAIOTCS BRIYHC-
JeHus. I[loaBieHue U pasBUTHE CUETHBIX MHCTPYMEHTOB CTHMY-
JAPOBAJM Pa3BUTHE 3eMJIeHeJNs, TOPTOBJH, MOpeIJIaBaHUA,
a4CTPOHOMMH M MHOTHX APYTHUX obJacTeid MpaKTUIECKOHA 1 Hay4-
HOH AeATEeJIbHOCTH JIIOAEH.

HeTtpyaHo goragaThCs, 4YTO IIEPBBIM CYETHHIM CPEACTBOM JJIs
JeJIOBeKAa GBLIH €T0 HaJbRbI. DTOT MHCTPYMEHT BCErJa «IIOZ Py-
Koii»! KTOo U3 Bac UM He OJIb30BaJICA?

SR

Bor xak onuceiBaeT nanbieBoii cuet rysemues Hosoit 'sunen
3HaMeHHUTHIH pycckuii myremectseHHHUK H. H. Mukayxo-Maxk-
Jai: «...manyac sarubaer ofuH 3a APYTUM NANBILI PYKH, IPHIEM
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Hu3aaeT onpefieIeHHEI 3ByK, HaupuMep «6e, 6e, 6e»... locuntas
A0 NIATH, OH F'OBOPUT «N00H-6e» (pyKa). 3aTeM OH 3arubaeT najib-
LBl APYTOIi PYKH, CHOBA IOBTOPAET «6e, Oe»... HoKa He AoiieT 40
«u6oH aym» (gBe PyKH). 3aTeM OH MAET Aajbile, IPUrOBapuBas
«be, Ge»... IOKa He goigeT g0 «camba-Oe» u «camba-anu» (ogHA
Hora, Ase Horu). Ecin HyXHO CUMTATE JaJjbllle, Ianyac HoJjab3y-
€TCH NaJIbIlaMU PYK ¥ HOT KOrO-HUOYIb APYToro».

B V Beke g0 Hanteii apsl B 'penuy u Erunte oory4ui pacupo-
cTpaHeHHe ab6ak. « AGaKk» — 3To rpedyecKoe CJI0BO, KOTOpOe Ie-
PEBOIHMTCA KAK «CUETHAA AOCKA». BhIuKC/IeAHns Ha abaKe IpoOu3-
BOAMJINCH IIepeMeNleHUeM KaMeNIKOB II0 JKeJiobaM Ha MpaMop-
HOM JJOCKe.

ITopo6GHBIE CUETHBIE MECTPYMEHTHI PACIIPOCTPAHSJINCH U Pa3-
BHUBAJINCH 110 BceMy mupy. Hanmpumep, KUTaiicKMit BapuauT aba-
Ka HaseIBaJIcA cyaH-mmaH. «IJloToMKoM» a6aka MOXXHO Ha3BaTh U
pycckue cueTsl. B Poccun oM Io-
ABWINCEL HA pybeske XVI — XVII
BekoB. VI 1o cux mop B Hamnreii cTpa-
He CUeThl MOKHO YBUAETDH HE TOJIb-
Ko B My3esax. Jlo HexaBHErO BpeMe-
HH OHM AKTUBHO MCIIOJIb30BAJINCE,
MpPEeuMYyIIeCTBEHHO B TOPTrOBJIE.

B nauase XVII Beka mioTIanmg-
ckuit maremaTuk J[>)koH Hemnep
BBeJI IOHATHE Jiorapudma, omyo-
JUKOBaJ Tabmunel jorapudmos.
3aTeM B TeueHHe ABYX BEKOB pas-
BHUBAJINCH BLIYHCJIUTEIbHBIE HHCT~
PYMEHTBI, OCHOBAHHEIE HA UCIIOJIb-
30BaHHM JTOHl MaTeMaTHUYeCKOM
dynkmun. Jlorapndmsel mosBosa-
IOT CBeCTH TpYAoeMKue apudme-
THUYECKHUE Oolmepanyuy — YMHOXKe-
HHe H JeJieHMe — K 0OoJjiee mpo-
CTBIM — CJIOYKEHHUIO "
BEIUMTAHUIO. B peayasTaTe moasu-
Jach JiorapupmMudeckas JIHHEH-
Ka. OTOT HHCTPYMEHT IO HelaBHe-
ro BpeMeHHM OBl BBIYUCINTENb- 2 _ cuet;

HBIM CPeJCTBOM HH)KeHepoB. U g _ NIOrapMAdMUIECKas IMHEN-
Jump OamKe K KoHy XX cTose- Ka;

THUS €0 BHITECHWIN 3JIEKTPDOHHBIE 4 — apudpmMomeTp;
KaJbKYJIATOPHI. 5 — KanbkynsTop

1 — rpeueckuii abak;
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B 1645 roay ¢ppannysckuit MaTremaTuK Baea Ilackanb cosgan
IepBYIO cueTHYIO Mammuny. Mamuaa ITackaas no3Bonsna 6uICT-
PO BBIMIOJHATH CJ0XKEeHNe MHOTO3HAYHBIX UHCEeJI.

Hemenxuit yuennrit Jleit6uun, passus uzero Ilackans, co-
30aJ1 MEeXaHHIECKHH apHpMoMeTp, Ha KOTOPOM MOXKHO OBLIO
BBINIOJIHATH BCE YeThIpe apudMeTHUeCKHe Olepamuy ¢ MHOIO-
3HAUYHRIMH yucjaamu. IlosaHee apudMoMeTp MHOIOKPATHO CO-
BepILEHCTBOBAJICA, B TOM YKCJIE U PYCCKUMM H300peTaTeIaMu
I1. JI. YeGpiueBsim 1 B. T. Oxuepom.

ApudmomeTp ObUI IPEAIIECTBEHHIKOM COBPEMEHHOTO KAJJBKY-
JIATOpa — MAJIEHBKOTO 9JIEKTPOHHO-BBIYMCJIMTEHLHOIO YCTPO¥-
crBa. Ceifyac NpaxTHYECKH Y KAXKOT0 IIKOJILHIUKA €CTh KAJIbKYJIA-
TOp, KOTOPBII IOMeNjaeTcs B KapMaHe, JIlo6oMy aKkajeMUKy Hauya-
Ja XX BeKa TaKkoe YCTPOMCTBO IOKA3aI0Ch ObI (PaHTACTHYECKHM,

Apanutuueckas MamuHa B366Maxka — npeamecTBeHHHLA
I9BM

ApudmMomeTp, KaK U IPOCTOM KAIBLKYIATODP, — HTO CPEACTBO
MexXaHH3aluY BRIYUCIEHNH, Yel0oBeK, IPOU3BOAA BRIYHCIEHUSA
Ha TaKOM YCTpPOICTBe, caM yIpasJdeT ero paboToii, onpeaeiaeT
IIOCJIEAOBATEJIbHOCTDh BBINOJHAEMBIX onepanuii. MeuToit n3o6-
peTaTeyieif BEIYMCINTEIBHON TeXHUKHN OBIJIO CO3aHNe CUNTAI0-
Iero aBToMara, KOTOpHIii OBl 0e3 BMmemia-
TeJIbCTBA YEJOBEKA IIPOM3BOAWNI PACYETHI
o 3apaHee COCTABJIEHHOI IporpaMMme,

ABTOpPOM NEPBOro NPOEKTa BbIMUCNUTENLHOIO aB-
Tomarta 6bin npodeccop Kembpuaxckoro
yHusepcuteta Yapno3 bab6uax

B nepuop mexay 1820 u 1856 romamu
Bs66umx pabGoras HaAJ CO3TaHHEM IIPO-
rpaMMHO yIIpaBIfgeMOil AHAJHTHYECKOH
MAaIIHHBI. 3T0 OBLJIO HACTOJBKO CJOMKHOE Me-
XaHUYECKOe YCTPOMCTBO, YTO IIPOEKT TAK M He OBLLJI peaIi30BaH,

MoxHo ckasaTh, uTo Bab0umx omepenus cBoe Bpems. s
OCYIIEeCTBJICHHS €ro IPOeKTa B Ty MOpPY ellle He CYI[eCTBOBAJIO
nogxoxsieil Texuuyeckoil 6aspl. HeKOTOPHIM yueHBIM COBpe-
MeHHUKaM Ba60umika ero Tpya Kaszaincsa 6ecriogHbiM. OqHaKo
IIPOPOYECKU 3BYUAT ceiuac cjioBa camoro Yapiansa Ba60uzmxa:
«IIpuposa HayYHBIX 3HAHUI TaKOBA, YTO MAJIOIIOHATHRIE U CO-
BeplLUeHHO 6ecnojie3Hble IPNOOpEeTeHU s CerOAHSAIIHEro JHS CTa-
HOBSATCH NOMYJIAPHON MUIIEH AJA OYAYIIUX MOKOJEHUIA» .
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OcCHOBHEIEe MJieH, 3aJI0)K€HHEIEe B IPOeKTe AHAJIUTHIECKOH
MauIXHEbI, B HAIIIEeM BeKe GBIJIN UCII0Ib30BAHEI KOHCTPYKTOPAMH
OBM. Bce riiaBHble KOMIIOHEHTH COBPEMEHHOTO KOMIILIOTEDA
IPHUCYTCTBOBAJIM B KOHCTPYKIMH AHAJIUTHYECKON MANIMHBI:
3TO0 cKad (B COBpeMEHHOH TEPMHUHOJIOTMH — IIAMATS), T/ie Xpa-
HATCA UCXOJHBIE YHUCJIA ¥ IPOMEXXYTOUHBIC PE3YJIbTATHI; Melb-
Huya (apudpmMeTHdecKOoe YCTPOHCTBO), B KOTOpPOi oOCy-
IECTBAAIOTCA OMEPAIMH HAJ YHUCJIAMH, B3ATHBIMHM U3 CKJAjA;
Koxnmopa (yCTPOHCTBO yIpaBJIeHUA), IPOU3BOAINASA yIPAaBJIe-
HHE I0CJIeJOBATEeJBLHOCTBIO Ollepaliuii Haj 4YHUCJIaMH COOTBe-
TCTBEHHO 3aJJaHHO#I IporpamMMe; 6/10KU 88004 MCXOAHBLIX JaH-
HEIX U 71eyamu pe3yibmamos.

JlJIA mporpaMMHOTr0 yOpaBJeH!UA AHAJIUTHYECKOH MaImnHOK
HMCIOJb30BAJINCH NepGOKapThl — KAPTOHHEIE KADTOYKH C IPO-
OuTHIMH B HHUX oTBepcTuaMH (mepdoparueii). IlepboxapTsl
6plI M300peTeHnl B Hayasie XIX Beka Bo Ppannuu Hosedpom
M. akkapAoM s ynpaBieHHA paboToii aBTOMATHYECKOI'O
TKAIIKOT'0 CTaHKA.

HHTEepeCHBIM HCTOPHYECKUM (HaKTOM SBJIAETCS TO, YTO IIEp-
BYIO IPOTpaMMy Aas MamiuHbl Ba66ugixa B 1846 rony Hanucaa
Ana JlaBieiic — fo4b BeJIMKOro aHIJIMiickoro nmoarta J»xkopaxa
Baiipona.

Ananumuueckas mawuna Bab6udica — amo yxixe yHusep-
canvHoe cpedcmeo, 06sedunaiouiee o6pabomry uHpopmayuu,
XpaHeHUe UHGOpMAYUU U OOMeH UCXOOHbIMU OaGHHLIMU U De-
3YAbMaAMaMU C HeJ0BEeKOM.

? Bonpocsi u 3adaHust

1. Kakue cpeacTBa XpaHeHUA HHPOpMaNUHU ObLIU TePBLIMUA?
2. Korga nosBHI0CH KHUrOleUaTaHUE, KTO ero usobperarein?

3. Kakue cpeactsa xpaHeHusa MHGopManum usobpereHs B XIX —
XX BB.?

4. Ha3oBHTe OCHOBHbIE TeXHHUUECKHE CPeACTBAa epegaun nabopma-
LMY B XPOHOJIOTUYECKO I10CI€JOBATEILHOCTH UX N300peTeHu .,

5. IlepeuncanTe OCHOBHLIE BRIYUCINTENbHLIE CPEJICTBA B X POHOJIOTH-
YeCKOMH II0CJIef0BATEILHOCTH UX N306peTeHN .

6. K10, Korzpa u rae paspaboTaJi nepBhIii IPOEKT AaBTOMATHYECKOMN BhI-
YHCJIUTEJIbHOM MAIUHBI?

7. Kakoe BIusHNE NPOEKT AHAJIUTHYECKON MaIIIMHBI OKA3aJl Ha Ja-
JbHeifllee pa3BUTHE BEIYMCIUTEIbHON TeXHUKU?
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UcTtopuna uncen
MU CUCTEM
CYMCeHMnA

Ocroenble memoL napazpaga:
u Heno3UYUOHHbLE cucmembi OpeHOCTMU;
® NO3UYUOHHDbLE CUCTNEMbL.

O cucremax cuucneHusa (JBOMYHON M NeCATHIHOH) roBOpHU-
Jocsh B § 16.

CucreMa cuHCJIeHHSA — 3TO CIOco0 3aMMCH YHUCeJI M COOTBET-
CTBYIOIIWE eMy IIpABAJIA JeiiCTBUA HAJ, UNCIIaMU.

Pasnoo6pasHble CHCTEMEI CYUCICHUAS, KOTOPHIE CYIeCTBOBA-
JIA paHbIle A KOTOPhIe HCIOJL3YIOTCA B HAallle BpeMs, MOYKHO
pasAesNuTh HA HEIO3UIMOHHBIE U TO3UITUOHHEIE.

Heno3umuoHHLIE CHCTEMBI APEBHOCTH

B apesHHe BpeMeHa, KOTrAa JIIOAM HAYAJIH CYHUTATH, IIOSBH-
Jach DOTPeOHOCTD B 3anucH uyucei. [lepBoHAYAIbHO KOJINYECTBO
IpeaAMETOB OTOGPAYKAIM PABHBIM KOJHYECTBOM KaKHUX-HHAOYAD
3HAYKOB: HaCeYEK, YEPTOUEK, TOUEK.

H3yuyeHHe apxeoJioTaMu <«3aMHMCOK» BpPEeMEH IAJIe0JHuTa Ha
KOCTH, KaMHe, JiepeBe IIOKAa3aj0, YTO JIOAH CTPEMIINCH FpyII-
IMPOBAThL OTMETKH IIo 3, 5, 7, 10 mTyk. Takas rpynouposka 06-
Jeryaja cuer. JIoagu y4UINCh CIHUTATh HE TOJILKO eJUHHUIIAMH,
HO U TPOHAKaMH, naTepkaMu U Op. [IoCKOJILKY IepBLEIM BRIYHC-
JINTEeJbHHIM HHCTPYMEHTOM 4YeJIOBeKa OhLIN MAJbIIE, CYET Yalle
BCero BeJu rpynnamm no 5 niau o 10 npegmeTos.

B nanpreiiimmeM cBoe HasdBaHMe IOJYYWIH AECATOK JECATKOB
(coTHs), AECATOK COTeH (ThICAYa) U T. A. TaKHue y3J0BbIe YHCJIA
s yaoGcTBa 3aIUCH CTAIH 0603HAYATH OCOOKIMY 3HAYKAMUA —
nudpamu. Eciin mpu moAcuere IpeAMETOB UX OKA3bIBAJIOCH 2 COT-
HH, 5 AeCATKOB U emme 4 mpeaMeTa, TO IPH 3alIUCH 3TOM BeIMUUHEI
JABaKbI IOBTOPAJIY 3HAK COTHH, IATH pa3 — 3HAK JEeCATKOB U ye-
THIPE Pa3a 3HAK e AUHMIILI.

B marxux cucmemax ciucaernus om noaoxcenus (nosuyuu)
3HAKA 6 3aNUCU YUCAA He 3A8UCUM KOAULeCMBEeHHOe 3HaYeHue,
Komopoe oH 0603Havaem; IO9TOMY OHH Ha3bIBAIOTCA HeNno3uyu-
OHHBIMU CUCMEMAMU CHUCACHUA.

HenosunmmoHHEIMY CHCTeMAMH II0JIL30BAJIMCH APEeBHHUE €r'HII-
TsiHEe, 'PEKH, PHMJIIHE 1 HEKOTOpHIE JPYTHe HaPOAKl APEBHOCTH.
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Undpbl mana

JIo Hac polia PUMCKas CHCTEMAa 3alUCHU
yuceJ (puMckue nudpsl), KOTOpas B HEKOTO-
PHIX CJIy4YasaX OPHMMEHAETCS B HyMepanuu
(Beka, ToMa B COOpDAHMM COYMHEHHI, IJIaBhI
KHUTH). B puMcKoii cucTeMe B kauecTBe mudp
HMCIOJbL3YIOTCSA JIATUHCKHE OYKBRI:

IVXL C D M
15 10 50 100 500 1000

Hanpumep, uucio CCXXXII ckaapIBaeT-
cA U3 IBYX COTEH, TPeX JeCATKOB U ABYX eIH-
HHI, ¥ PABHO ABYMCTaM TPHILATH ABYM.

Ecau cieBa B 3aIiucH PEUMCKOTO YHCJIA CTO- ;
AT MeHbIIAA NUdpa, a COpaBa — Goabmas, To 5 (& 10
X 3HAYEHMS BEIYUTAIOTCH, B OCTAJIbHBIX CJIY-

YasX 3HAUEHUSA CKJIALBIBAIOTCA.

ViI=5+1=6, a IV=5-1=4.
MCMXCVII=1000 + (-100 + 1000) + (-10 + 100) +
+5+1+1=1997.

l

ft

=14

Ha Pycu Bonors a0 XVIII Beka Mcmob30BajIach HEIIO3UI M-
OHHAA CHCTeMa CJABAHCKUX nudp. ByKBbl KUPHIIKAIEL (Cla-
BsAHCKoro ajiaBuTa) nmMeau nudpoBoe 3HAUYEHHE, €CJM HaJ
HUAMH CTAaBWJICH CHEeNMalbHEIA 3HaK ~ (TuTi0). Hampumep:
A— 1, A 4,P—100. WUnrepecHo, uTo cyuiecTBoBaJ N 0003HA-
YeHHUA OYeHb Gompmux BeanumH. Camas GoJbInas BeJMYMHA
Has3hIBAJIACH «KOJIOZa» ¥ 0603HAYAIACH 3HAKOM A, DTO YHCIIO
paBHO 10*°. Cuuramnocs, uto «6oie cero HecTsb YeJIOBEYeCKOMY
yMy pPasyMeBaTH ».
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HenoaumnoHHEIE CHCTEMEI CUMcJeHus Gplin Gojlee MIN Me-
Hee IPUTOAHBLI [JIS BHEINOJHEHHUS CJOKE€HHUS M BLIYNTAHMUSA, HO
COBCEM He YAOOHHI IIDY YMHOXKEHHUH U JeJICHUH.

Ilo3MMOHHBIE CHCTEMBI

Broepsbie nzies MO3UIIMOHHON CUCTEMEBI CYMCJIEHUS BOSHUKJIa
B [IpeBHeM BaBuiosne.

B no3uMMOHHELIX CHCTEeMAaX CYMCICHHA
KOJIMUYeCTBeHHOe 3HaueHue, o603Havaemoe nudpoit
B 3aMIACH YHCJIa, 3aBUCHUT OT HO3UIINHU MUGDHI

B UHCJe.

OcHoBaHME HO3HIIHOHHOﬁ CHCTEeMBI CYHNCJIEHNA
PaBHO KOJINYECTBY HUCIIOJIL3YEMHBIX B CUCTEME

uudp.

Cucmema ciucieHus, npumMeHsemMas 6 COBPeMeHHOU mame-
mamurke, a8asemcs NOZHIHOHHOH JECATHIHOH cHcreMok. Ee
OCHOBaHNE PaBHO AECATH, TAK KaK 3aIIUCh JIIOOKIX YHUCe IIPOn3-
BOJMTCS C IIOMOIIBIO AECATH UPP:

0,1,23,4,5,6,7,8,9.

XoTa AeCATHYHYIO CHCTEMY IDUHATO HA3bIBATh apabcKoif, HO
3apoguniachk oHa B Uaaun B V Beke. B EBpone 06 aToit cucteme
y3Hasu B XII Bexe u3 apaGCKUX HayYHBIX TDAKTATOB, KOTOPHIE
GBLJIN IIepeBelleHbl Ha JIATHIHb. JTHM U 00bACHAETCA Ha3BaHHUE
«apabckme nudpsei». IIInpokoe pacnpocTpaHeHHe B HAYKe U B
obuxoje AeCATUYHAA MO3UIMOHHAA CHCTEMa MMOJYUHJIa TOJbKO
B XVI Beke. 9Ta cucTeMa MO3BOJAET JET'KO BBIIOJHATD JIOOLIE
apudMeTHUECKNE BBIYNCJIEHHS, B3alIUCHIBATL CKOJb YTOAHO
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6osabmnue uncia. PacrnpocrpaHeHne apaOCKo# cucTeMBI JAJIO0
MOIIIHBIH TOJIYOK Pa3BUTHUIO MATEMATHKH.

C NO3UIIMOHHOM JeCATHYHOM CUCTEMOM CUNCJIeHU Bl 3HAKO-
MBI C pAHHETO JIeTCTBA, TOJbKO, BO3MOYXHO, He 3HAJM, YTO OHA
TaK Ha3bIBaeTCH.

Y10 03HAYAET CBOMCTBO IMO3UI[MOHHOCTH CHCTEMBI CUHCJIEe-
HHUS, JIETKO MOHATH Ha IpHMepe JII0G0T0 MHOTO3HAUYHOTO AeCs-
THYHOTO Yucaa. Hanpumep, B unucie 333 nmepBas TpoiiKa 03HA-
YyaeT TPU COTHM, BTOpas — TPHU AECATKA, TPEThA — TPHU eAUHHU-
nbl. OaHA 1 Ta )Ke udpa B 3aBUCMMOCTH OT IIO3UIMH B 3aIIMCH
yucJa o603HavYaeT pa3Hble 3HAUEHUA.

333=3-100+3-10+ 3.

Eme npumep:
32478=3-10000+2-1000+4-100+7-10+8 =
=3-10*+2-103+4-10%+7-10' +8-10°.

OTcroga BUHO, UTO BCAKOE AECATHUHOE UHUCJIO MOXKHO IIpes-
CTaBUTh KaK CYMMY IPOM3BeIeHHil COCTABJIAIOINUX ero Iudp Ha
COOTBETCTBYIOIIIHE CTeIIeH! fAecATKH. To ke caMoe OTHOCHUTCA U
K AeCATHYHLIM ApoOsaM.

26,387=2-10'+6-10°+3-101+8-102%2+7-1073,

OueBHIHO, UTO YHUCJIO «AE€CATh» — HE eIUHCTBEHHO BO3MOJXK-
HOe OCHOBaHWe IMO3UIIMOHHOIN cHcTeMbl. U3BeCTHHI# pPyCCKHH
mateMaTuk H. H. JlysuH Tax BbIpasmics HO 3TOMY HOBOAY:
«I[IpeumyIiiecTBa eCATUYHON CHCTEMEI He MaTeMaTHUYecKue, a
3oo0jsornueckue. Eciu Ob1 y Hac Ha pykax ObLJIO He JeCATh NaJb-
IeB, a BOCEMb, TO Y€JIOBEYECTBO II0JIL30BAJIOCh OBI BOCHLMEPHY-
HOM CHCTEeMOM » .

3a ocHOBaHWe IO3WIIMOHHON CHCTEMBLI CUHCJIEHUA MOXKHO
NPHUHATE JI060€e HaTypajLHOe YHCJIOo, 6osbuiee 1. YoMsaHyTas
BHIIIIe BABHJIOHCKAaA cucreMa nmesia ocHopaHue 60. Ciaexbl aToi
CHCTEeMbI COXPAaHUJINUCH A0 HAUINX AHel B IOpAAKe cUeTa e TUHHUI]
BpeMeHH (1 yuac = 60 muHyT, 1 MunyTa = 60 CeKyHJ).

JJ1s 3anucy yucesl B MO3UITMOHHON CHCTeMe C OCHOBAHHUEM 7
HYKHO MMeThb aJj¢gaBur u3 n nudpp. OGBIYHO AJA 3TOTO IpU
n < 10 ucooas3yOT n nepBeIX apabckux nudp, a npu n > 10
K JecAaTH apabcKuM nudpam 100aBasa0T 6YKBHI.
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BoT npuMeps! aIPaBUTOB HECKOJBKHUX CUCTEM:

OcHoBaHMEe Cucrema Andasur
n=2 JBouuHaAA 01
n=3 Tpouunasa 012
n=28 Bocemepuuynasa 01234567
n=16 IlecTHAANATEPUYHAA 0123456789ABCDEF

OcHOBaHMeE CHCTEMEI, K KOTOPOM OTHOCHTCS YHCJIO, OOBIYHO
0603HauaeTCA IOACTPOUYHBEIM HHAEKCOM K 3TOMY YHCIY:

101101, 36715, 3B8Fs.

A KakK CTPOHTCHA PAA HATYPAJIBHLIX YHCEJ B PA3HBIX ITO3UITH-
OHHBIX cHcTeMax cuuciaeHus? IIpoucxoauT 3TO WO TOMYy JKe
OPHHIUIY, YTO U B JeCATHUYHOM cucteme. CHauasIa MAYT OTHO-
3HAYHBIe YHUCJIa, IIOTOM ABY3HAUHBIE, 3aTeM TPEX3HAUHbLIEe U
T. n. CamMoe 6oJbIII0€ OMHO3HAYHOE YHCJIO B JeCATUYHOM cHCTe-
mMe — 9. 3aTeMm caeAyioT ABy3HaUHbIe ynucga — 10, 11, 12, .., Ca-
Moe OoJiblIoe ABy3HadHoe uucyao — 99, mamee nayr 100, 101,
102 u . A. 1o 999, 3atem 1000 1 T. I.

15 npuMepa pacCMOTPHM IATEPHUUYHYIO cucTeMy. B Heit pag
HaTypaJIbHEIX YHCeJ BBITVISAUT TaK:

1, 2,3,4,10,11,12,13, 14, 20, 21, 22, 23, 24, 30, 31, 32,
33, 34, 40, 41, 42, 43, 44, 100, 101,..., 444, 1000,...

BugHOo, 4TO 37eCh UYUCJIO HUPP «HApacTaeT» OhICTpee, YeM B
JecsATHYHOM cucTeMe. BricTpee Bcero uuceio nudp pacreT B ABO-
UYHOI cucTeMe cuucjeHUA. B ciaenyromeit Tabaumnme comocTas-
JAITCA HaYajia HATYPaJbHBIX PAAOB J€CATHYHBIX 1 NBOUYHBIX
Yucex:

10 1 2 3 4 5 6 7 8 9 10 11
2 1{ 10| 11;100( 101} 110f 111}1000|1001|1010)1011

@ KopoTtko o rnaBHOM

CucremMa CUMCIEHHS — 3TO CIIOCOD 3aIIMCH YKCEJ U COOTBET-
CTBYIOILI[M€ ITpaBNJIa HEﬁCTBHﬂ Hag YncjiaMu.
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CucreMsnl cYUCcIeHNA GHIBAIOT MO3UITHOHHBIE ¥ HEIIO3UI[MOH-
Hble. [IpyMepPOM HEIIO3UITMOHHOI CUCTEME] ABJIAETCS PUMCKAas
CHCTEeMAa 3aIIUCH YUCeJI.

B no3uIinonHoi cucTeMe CUKMCIEHUS KOJMYEeCTBEHHOE 3Haue-
HUe KaXXJ0H MU phI 3aBUCUT OT MO3UIUHU LU PHI B Uuce.

AndaBUT CUCTEMBI CUHUCIECHNA — MHOMKECTBO IIUPP, UCIIOIb-
3yeMbIXx B Heil. OCHOBaHHe CHUCTEMBI CUMCJIEHH PABHO MOIIHO-
cTu ajipasuTta (Yncay uudp).

Hanmensiee BO3MOYKHOE OCHOBaHHE TO3UIIMOHHOMA CHCTEMEI
cuncaenunda — 2. Takad cucTeMa Ha3LIBAE€TCA ABOUYHOIMA,

Apabckasa cucTemMa 3anMCH YKUceJl SBJISETCA AeCATUYHOMN 10-
3UI[MOHHOM.

? Bonpocsi u 3adaHus

1. YTo TaKkoe cucTeMa CUNCICHUA?

2. B ueM OCHOBHOE pa3iMuMe MOSUIMOHHLIX M HEIIO3MIIHOHHLIX CHC-
TeM CUMCIeHuA?

3. YeMy paBHO OCHOBaHHE CHCTEMEI CUNCJIEHHUA?

4. Tlouemy apabcKkaf cUCTeEMa 3AIINCH YHCEJI HA3LIBAETCHA AeCATHUHOMN
MO3UIMOHHOMN?

5. KakoBo HaMMeHbIIIee OCHOBAHME MMO3UIMOHHON CUCTEMEI?

6. YeMy B ZeCATUYHOM CHCTEMe CUKMCJIEHHUs PABHEI CIEeAYIOIINE YHC-
Ja, 3alIMCaHHble PUMCKMMH nudpamu:
XI; IX; LX; CLX; MDCXLVIII?

7. 3anumure puUMCKUMHU i paMu Yucjia, paBHEIE CIEAYIOINM AecH-
TUYHBIM:
13; 99; 666; 444; 1692.

8. 3anuInuTe MOCNAELOBATEJBLHOCTL ABAAIATH YHCEJ HATYPAJILHOIO
pAna, HAYWHAS OT eUHUILI, JJIS TTO3UIMOHHLIX CUCTEM C OCHOBA-
HUuAMH 2, 3, 5, 8. OdopmuTe pesyabTaTsl B BUAE TaGINIBI:

n=10 1 2 3 19 20
n=2
n=3
n=2>5
n=8

9. TIlocTpoiiTe TabOMHUILI YMHOMKEHUA AJIA OJJHO3HAUHLIX YUCEJ B ABO-
MYHOM! ¥ TPOMUHOM CHCTEeMaX CUUCJIEHUS.
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Uctopusa 3BM

§ 46

OcHoBHble meMmbL napazpaga:
B CUEeMHO-NepPOPAYUOHHDbLE U PeSellhble MAULUHbL;
m Hauaao snoxu IBM;
m Yemolpe noKoaeHus IBM;
m nepcnexmugol namMozo noKoLeHUs.

B § 44 pacckassiBajioch 0 npoekTe Yapiabsa BaObupsxa —
MEePBOil B MCTOPHMH IIONBITKE CO3JAHUA IIPOrPaMMHO yIIpaBJjide-
MOTO BBIYHMCJINTEILHOTO aBToMaTa. Bab0ua Ky Tak U He yIaJI0Ch
IIOCTPOUTH CBOIO AHAJINTHYECKYIO MAIIUHY, NCIIOJb3YA TeXHHU-
yecKylo 6a3y cepeauabl XIX crogerusa. K kouny XIX — Hauany
XX BeKa ¢ Ppa3BUTHEM 3JEKTPOTEXHHUKH IOSBUJIACH BO3MOXK-
HOCTBH CHOBa BepHYTBHCA K 3TOH mpobiieMe.

CueTno-nepdopanHonBEsIe H peJeiHbie MAITHHBI

B xonne XIX sexa I'epman XosyiepuT B AMepuKe H300pes
cuemHo-nephopayuorble MAWUHbl. B HUX, TaK ’Ke KaK U B
Anpanutnueckoit mamuHe Baboumka, HCIoJIb30BaIUCh ITepdo-
KapThl, HO TOJBKO He JJIA IIPeICTABJIeHUA IIPOTPaAMMBI, a AJIs
XpaHeHMa 4ucJoBoil mHpopmanuu., Kaxkjgada Takas MamuHa
MOrIJIa BEIDOJIHATH TOJBKO OOHY OIpe/eJIEeHHYIO IIPOrpaMMmy,
MaHNMITYJIUDPYA ¢ YACJIAMHU, IPOOUTHLIMY Ha mepdokaprax. Cuer-
HO-mepdopaluOHHbIe MAIIMHEBI OCYILECTBJISAIN Hmepdopamnuio,
COPTUPOBKY, CYMMHDPOBaHHe, BRIBOJ HA II€YATh YUCJIOBBIX Tab-
aun,. Ha 3TNX MamuHaX yAABaJOCh peliaTh MHOTHE THUIIOBBIE
3a/la4¥ CTATHCTHYECKOM 06paboTKH, 6yXTrajJTepCcKOro y4yeTra u
IpyTrHe.

T'. Xonnepur ocHOBaJ (hDMpMY IO BHEIIYCKY cueTHO-miepdopa-
IIUOHHBIX MAIIIMH, KOTOpadA 3aTeM Obljia npeobpasoBaHa B ¢hup-
my IBM, KoTOopasi HEIHE ABJSIETCA CaMBIM HM3BE€CTHBIM B MHDe
IIPOM3BOAUTEIEM KOMIILIOTEDOB.

HenocpeacrBenuniMu mpepmniecTBeHHUKaMu OBM Oblim pe-
Jiesiasle Boruucanreasabsie Mamuael. K 30-m rogam XX Beka
nojyuuia 60JbII0€ DA3BUTHE PesieiiHAsA aBTOMATHKA.

B npomecce paGoThl pesieiiHOM MaIIMHBI IIPOMCXOAAT IIepe-
KJIIOYeHUA THICAY peJie U3 OJHOT'0 COCTOSTHNA B APYToe.
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o

dnexTpomMexaHuyeckoe pene — 3T0 ABYXNO3ULMOHHBIA NepekioYaTens,
KOTOPbI UMEeT ABa COCTOSIHUA: BKAIIOYEHO W BbIKIIIOYEHO.
370 CBOWCTBO NO3BONAET MCNONb3OBATL Ppene AN KOANPOBaHUS
nHpOopMaLunmn B ABONHHOM BMAE

Peneitnaa mamuna «Mapk-2», usrorosjiesHas B 1947 rony,
cogepsxaa okoio 13 000 pene. OnHoit u3 HanboJiee COBepIIEH-
HBIX PeJIefHBIX ManuH 6blJ1a MaIIHHA COBETCKOr0 KOHCTPYKTO-
pa H. . BecconoBa — PBM-1. Ona 6ni1a moctpoena B 1956
roay u npopaboraia nouru 10 Jier, KOHKYPHUPY C CyLIECTBOBAB-
muMH yxe B To BpeMsa OBM. IlockonbKy peJie — 3TO MexaHUYe-
CKOe YCTPOICTBO, TO er0 HHEPIIMOHHOCTD (3a/IepKKa IpH mepe-
KJIOUeHWH) JOCTATOYHO BEeJHKAa, YTO CHJILHO OTrPAaHUYHUBAJIO
cKopocTh paGoThsl Takux MmamuH. Ckopocts PBM-1 cocrasisiia
50 cnosxenuii unu 20 ymHOKeHHH B ceKyHEAyY. IIpakTHYecKH 5TO
6BLJI Mpezies CKOPOCTH AJISI MAIIIMH 3TOTO THIIA.

Hauamxo s3moxun 9BM

B niepBoii nosioBuHe XX Beka OypHO pa3BHBajIach paguoTeX-
HUKA. OCHOBHEIM 3JIEMEHTOM PaJHMONPHEMHHNKOR M pajguonepe-
JAATYNKOB B TO BpeMs OBIJIM 3JIeKTPOHHO-BAKYYMHBIE JIAMIIbI.
DJIeKTPOHHBIE JIAMIIbI CTAJIM TeXHNUUECKOI OCHOBOM /151 NepPBHIX
3JIeKTPOHHO-BEIIHCANTEAbHEIX Mamun (IBM).

ITepBass 9BM — yHuBepcajbHaA MallWHA HA 3JeKTPOHHBIX
Jamnax — 6blya nmocrpoeHa B CIITA B 1945 roay.

9ra mamnHa HasweBajgack ENIAC (paciin@poBEIBaeTcs Tak:
3JIEKTPOHHKIH IIUPPOBOA MHTErPATOP U BEIYUCIHUTENb). KOoHCT-
pykropamu ENIAC 6putu ik, Moyunu u k. Oxkkepr. CKo-
POCTH CUeTa 5TOM MANIMHBI IPEBOCXOAMUJIA CKOPOCTh PeJIefHBIX
MAIIIMH TOrO BPEMEHH B THICAYY pas.

Ilepsrlit anekTpoHHBIN KoMmbioTep ENIAC mporpammmupo-
BAJICS C MOMOIIBIO IMITEKEPHO-KOMMYTAIHOHHOrO cIiocoba, T. €.
MporpaMMa CTPOMJIACH IIYTEeM COeSUHEHHUs IPOBOZHHKAMHM OT-
JeJbHbIX OJIOKOB MAaIIMHBI HA KOMMYTAIIMOHHOH AocKe. JTa
CJIO’KHAA ¥ YTOMUTEJbHASA NPOLEeAYpa MOATOTOBKH MAIIWHBI K
paboTe gesaja ee HeyOOHOM B 9KCILIyaTaI[HH.



256 [naea 7. MHOpMaLUMOHHbIE TEXHONOMMKU 1 obLLecTso

OcHOBHbIE naewn, No KOTOPbLIM AONTUE roAbl
pa3BMBaNach BbLIYMCIUTENIbHAA TEXHUKA, Bbinu
paspaboTaHbl KPyNHEeMLWNM aMePUKAHCKUM
MaTeMaTUKOM

DxoHom ¢poH Heiimanom

B 1946 rony B sxypHaJie « Nature» BeI-
maa crathda k. dor Helimana, I'. Tos-
acraiina u A. Bepkca «IIpeaBapureiib-
HOe PACCMOTPEHHE JIOMYEeCKOM KOHCT-
PYKIIHH 3JIEKTPOHHOT'O
BBIYMCJIUTEJILHOIO YCTPoiicTBa». B aToit
cTaThe ObLIH U3JI0MKEeHBI IIPUHIINIILI yeTpoiicTBa U paboTsl OIBM.
TnaBHBIN U3 HUX — NPHHOHUI XPAaHHUMON B IIaMATH IIPOrpaM-
MBI, COTJIACHO KOTOPOMY JaHHBIE€ ¥ IIPOrpaMMa [IOMeINalTCsa B
0o0IIyI0O IaMATH MAIINHEI.

IIpuEIUOHANBHOE ONHCAHNE YCTPOMCTBA M PA0OTEI KOMIILIO-
Tepa IPUHATO HAa3LIBATL 2aPXHTEKTYpoH IBM. Uneu, nsioxeH-
HBIe B YIIOMAHYTOH BHIINIE CTAThE, IOJYYUIN HA3BAHUE ¢«APXU-
mexmypa 3BM . pon Heitmana».

B 1949 rogy 6n11a mocTpoeHa nepsasi 9BM ¢ apXHTeKTypoit
Heiimana — auramiickas mamuHa EDSAC. 'ogoMm mosxe mosa-
BHJIack aMepukaHcKasd 9BM EDVAC. HassaHHEIe MAITMHEI CY-
IIIECTBOBAJIM B €IUHCTBEHHBIX dK3eMILIApax. Cepuiinoe nmpous-
BozcTBO 9BM Hauayoch B pa3BUTBIX CTpaHax mupa B 50-X rogax
XX Beka.

B Hawel cTpaHe nepas OBM 6bina
co3naHa B 1951 rogy. HasbiBanacb

oHa MOCM — manas 3nekTpoHHas cHeTHas
mawinHa. KoHctpykropom MICM 6bin
Cepreit AnexceeBunu Jie6epen

Besmmka poab akagemukxa C. A. JleGe-
JIeBa B CO3JJaHUH OTE€UECTBEHHBIX KOMIILIO-
TepoB. Ilox ero pyxoBoacTBOM B 50-X rogax
OBLIM IIOCTPOEHBI CEepPHIfHBIE JIAMIIOBbIE
9BM BOCM-1 (Bosbimas 3seKTpOHHASA
cueTHasi Mammua), BOCM-2, M-20. B To
BPEMS OTH MAIIUHEI GHIJIM OJHUMM U3 JIYJIINX B MHpE.

B 60-x rogax XX Bexa C. A. JleGeaeB pykoBoau paspaboT-
KOH mosynpoBOogHMKOBHIX 9BM BI3CM-3M, BOCM-4, M-220,
M-222. BuigaomuMcs JOCTHIKEHHEM TOro Iepuofa Obliia Ma-
muHa BOCM-6. 3To nmepBas oTeueCTBeHHAA U ONHA U3 IIEePBHIX B
mupe 3BM c 6sicTpogeiicTBHEM 1 MUJJIMOH Oepamnuii B CEKYH-
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ny. Ilocnenyiomue ngen u paspaborku C. A. JleGemeBa crioco6-
CTBOBA&JIM CO3JaHUIO GOJiee COBEPIIEHHBIX MAIIUH CIEAYIOIIUX
IIOKOJIEHUH.

Yernipe moxoneauns IBM

SJIEKTPOHHO-BEIUHCIUTEILHYIO TEXHHKY IIPHHATO AEJUTH Ha
noxoJeHus. CMeHEl IIOKOJICHHNIA yale Bcero ObIJIN CBA3AHBI CO
CMEHOH 3JeMeHTHO# 0assl OBM, ¢ mporpeccoM 3JIeKTPOHHOM
TeXHHKHM. ITO BCersa IMPHBOAHJIO K POCTY BHIYMCJIHUTEJIbHOM
mownHocT OBM, T. e. OBicTpOAeiicTBUA 1 0o0bema mamMaTH. Ho
3TO He eAMHCTBEHHBIHA MPU3HAK CMEHEI HOKOJIeHu#. IIpu Takux
mmepexofiaX, Kaxk IIpaBUJIO, IPOMCXOAUJIH CYINEeCTBeHHbLIE H3Me-
HeHHud B apxuTeKkType 9BM, pacimupsicsa Kpyr 3ajad, pemiae-
MuIX Ha IBM, MeHAJICA cIIoc00 B3aMMOAEMCTBHS MEXK Y MOJIb30-
BaTEJIEM U KOMIIBIOTEPOM.

IlepBoe noxkoaenne IBM — namnosvie mawunot 50-x 20006
XX sexa. CkopocTh cueTa cAMBIX ORICTPHIX MAIINH IEPBOTO IO~
KoJieHua goxoamiia po 20 Teicsdy omepamuii B cekyHAY (9BM
M-20). [Ins BBOJa IpOrpaMM M JaHHBIX MCIOJIB30BANCH HePdo-
JNeHTH U nephoxkapThl. [IOCKOJIBKY BHYTPEHHAA HAMSATH 3THX
MAaIlIuH 61.1.na HeBeJIMKAa (MOI‘JIa BMECTHUTH B 0965{ HEeCKOJBbKO ThI-
cAY YyuceJ U KOMaHJ IIPOrDAMMEI), TO OHU, IVIaBHRIM 006pasoM,
HUCIOJb30BAJNCH AJIA MHXKCHEPHBIX M HAYYHLIX PACYETOB, HE
CBSI3AaHHBIX C epepaboTKoi 60JbIITNX 00EMOB JAHHEIX.

370 6bINY AOBONLHO FPOMO3OKMUE COOPYXXEHUS, COaepXasiume B cebe
THICAYM NaMn, 3aHUMaBLIME UHOMOA COTHW KBaApaTHLIX METPOB,
notpeb6nsaBLUNE NEKTPOSHEPIUIO B COTHM KUNOBATT

17—1303
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IIporpaMMBI AJIE TAKMX MAIIMH COCTABJISINCH HA S3bIKAX Ma-
IIMHHBLIX KOMaH/. 9TO AOBOJILHO CJIOYKHAA U TPyJoeMKas paGoTa.
IIporpaMMHUpOBaHHE B T€ BpeMeHa GBLJIO JOCTYITHO HEMHOTHM.

B 1949 rogy B CIITA 0511 CO34aH NEPBBIN ITOJYIPOBOAHUKO-
BbI} IpH6OD, 3aMEHAIINH 3JeKTPOHHYIO JaMy. OH moJayduI
HA3BaHHUE «TPAH3HUCTOP». TpaH3uCTOPHl OLICTPO BHEAPSJIHUCH B
PaagNOTEXHUKY.

B 60-x z00ax XX eexa mpan3ucmopvl cmaau 3iemeLmHoil
6a30il 012 IBM BTOPOTO MOKOJICHNA.

BricTpoaeiicTBiE 60JMBIINECTBA MALIIHH JOCTHIJVIO JECATKOB U
COTEH TBICSY OImepanuii B ceKyHAY. O0beM BHYTPEHHEH MaMsaTHI
BO3POC B COTHM pa3 o cpaBHeHHN0 ¢ 9BM nmepBoro noxojeHus.

Mepexoa Ha NOAYNPOBOAHMKOBLIE 3/IEMEHTbI yNyyLllun ka4ectso 3BM no
BCEM NapamMeTpaM: OHU CTaJin KOMMNaKTHee, HagexHee,
MeHee 3HEepProeMKUMmn

Bouasbiioe pasBuTHE IOJIYYNINA YCTPOMCTBA BHEIIHEH (MATHHUT-
HOI1) NaMATH: MarHUTHEIe 0apaGaHbl, HAKOIIUTEJN HA MArHHUT-
HBIX JIeHTaX. Biarogaps sToMy MosiBUJIACH BO3MOXKHOCTH CO3/4-
BaTh Ha IBM uH(DOpPMAIMOHHO-CIIPABOYHEIE, [IOUCKOBLIE CHCTE-
MBI, TO3BOJIABIIVE JJIWUTEJbHO XPAHUTh HA MATHUTHEIX
HOCHTeJAX OoJbIne 00beMbl MHPOPMAIHH.

Bo BpeMeHa BTOPOT'0 IOKOJIEHUA aKTHBHO CTAJIM PA3BUBATBLCHA
SIBBIKM TIPOTPAMMMPOBAHUA BBICOKOrO ypoBHs. IlepBeiMm u3
Hux Oviin ®OPTPAH, AJITOJI, KOBOJI. CocraBienue mpo-
rpaMMBbl IIEPECTAJIO0 3aBHCETH OT MOJEJIM MAaIlWHLI, CAEJAJI0Ch
npoie, MOHATHEE, JOCTyIHee. IIporpaMMHpOBaHME KaK 3Je-
MEHT I'PAMOTHOCTH CTAJIO IITHPOKO PACIPOCTPAHATHLCA B CHCTEME
BBICIIIErO 0O0pa3oBaHuA.
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ITossBUJINCH MOHHTOPHBLIE CHCTEMBI, YIPABIAIOIIHUE DEMU-
MOM TPAHCJAIVHA U MCIOJHEHUEM IIPOrpaMMm. B pajpHeHeM
M3 MOHUTODHBIX CHCTE€M BBIPDOCJH COBPEMEHHbI€ OIepAllMOH-
HbI€ CUCTEMBI.

Tpetrse nokxoaenane IBM cosdasanoce Ha HOB0UL snemenm-
HOll 6a3e — UHMEezZPATbHLLX CXeMAX.

C NOMOLLbIO O4€Hb CNOXHOM TEXHONOr MW CRELWMANNCTBI
HAay4Ynancb MOHTUPOBATL HA MaﬂeHbKOﬁ nnactuHe
13 NO/YNPOBOAHNKOBOrO MaTepUana, NNoLAaALIo
MeHee 1 CM%, IOCTaTO4HO CIIOXHbBIE INEKTPOHHLIE

cxembi. Ux Hazsasn UHTErpajibHbiMn CxemMamu

IlepBrle uHTerpasbHble cxemsl (MC) coaepskanm B cebe gecar-
KM, 3aT€M COTHH 3JIEMEHTOB (TPAH3UCTOPOB, COIPOTUBJICHUH 1
ap.). Korga creneHb nHTerpanuu (KOJUYECTBO 3JI€MEHTOB) IIpH-
6Ju3UIAacCh K THICAYE, UX CTAJIM HA3BLIBATH GOJLHIMMM HHTEr-
panbabiMu cxemamu — BHC; 3aTeM DOABHIKUCH CBEPXOOJIbIINE
uHTerpanbHbie cxembl — CBUAC.

9BM TpeThero MOKOJIEHU I Ha4aJu TPOU3BOAUTLCHA BO BTOPOI
noaosuHe 60-x rogop mponuioro Beka. Torza amepuKaHCKas
¢upma IBM npucTynuia K BEIIYCKY cucTeMbl Mamud IBM-360.
Ito 6611 MmamuHbl Ha C. HeMHOro nosgHee CTaJIH BEITYCKATD-
ca mamuHel cepun IBM-370, noctpoernsie Ha BUC. B Coset-
cxoM Coroze B 70-x rogax XX BeKa HaUaJICA BEIITYCK MaIlIUH ce-
puu EC 9BM (Egunas cucrema 9BM) o o6pasny IBM-360/370.

Ilepexon K TpeTbEMY IIOKOJIEHUIO CBA3AH C CYNIECTBEHHBIMU
H3MeHeHHuAMHU apXuTeKTypbl OBM. IloaBuiack BO3MOMHOCTH
BEITIOJHATH OAHOBPEMEHHO HECKOJBbKO IIpOrpaMM Ha OJHON Ma-
mnHe, Takoil pexum paboThI HA3BIBAETCSA MYJILTUIIPOrpaM-
MHBIM (MHOTOIIPOTPAMMHBIM) PEKHMOM.



260 nasa 7. MHpOpMaALMOHHBIE TEXHONOTUMU 1 06LLecTBo

CxopocTh pa6oTs Hanbosee MOMHBIX Mogeseit 9BM gocrtur-
Jia HECKOJILKHMX MUJIJIMOHOB onepanuii B cekyHay. Ha mamunax
TPEThErO MOKOJIEHUA IIOABUJICA HOBBIH THUII BHEITHUX 3aIIOMM-
HAIONIMX YCTPOMCTB — MATHHUTHBIE AUCKH. Kak ¥ Ha MarHur-
HBEIX JICHTAX, HA JUCKAX MOXXHO XPaHUTh O0JIBIIIOE KOJIHUYECTBO
uadopmanuu. BmecTe ¢ TeM HAKOMHTEJH HA MATHUTHBIX AUC-
kax (HM[I) paGoralor ropasgo 6rictpee, yem HMJI. IlTupoko
CTaJIA MCIIOJb30BATHCS HOBBLIE THUIILI YCTPOMCTB BBOJLA,/BEIBOAA:
IMCILIEN, rPadOIOCTPOUTEH.

B sToT nmepuop cymecTBEHHO PACHINPHUINCH 00JIacTH IpHrMe-
HeHusa OBM. Cranu cosgaBaThcs 6a3bl JAHHBIX, IIEPBBIE CHUCTe-
MBI MICKYCCTBEHHOT'O MHTEJIJIEKTA, CHCTEMbI aBTOMATH3UPOBaH-
noro npoextTuposaauda (CAIIP) u ynpasiaenus (ACY).

B 70-e roger XX BeKa MOJyYHJIa MOIIHOE Pa3BUTHE JIMHUA
Manbix (MuaER) 9BM. CBOCO6GpPa3HBIM 3TAJIOHOM 3J€Ch CTAIH Ma-
muHb amepukaHckoi ¢upmel DEC cepun PDP-11. B nHameit
cTpaHe Mo 3ToMy obpasny cosgaBasack cepua mamua CM 3BM
(Cucrema maneix 9BM). OHM MeHbIIe, AeIIeBJe, HaAeXKHee
Goapmux MamuH., MaoIMHBI 3TOr0 TUIIA XOPOIIO IIpHcIocobre-
HBI [JJ14 1[eJIei ynpaBjIeHNA pa3JINnYHbBIMH TEXHHUYECKU MU O0'BEeK-
TAMH: IPOM3BOJACTBEHHLEIMH YCTAHOBKAMH, JJaGOpaTOPHBIM 00-
OpPYAOBaHUEM, TPAHCIIOPTHBIMH cpeacTBaMu. 110 aToi mpuumnHe
HX Has3hIBalOT YyIIPABJISIONINMHE ManinHaMu. Bo BTOpoii 10JIOBH-
He 70-x rogoB XX Beka MpoM3BOoACTBO MHHH-IBM mnpeBbIcHIO
HIPOU3BOACTBO GOJBIINX MAIIHH.

OuepenHOe PEBOJIOIUOHHOE COOLITHE B 3JIEKTPOHUKE IPOH-
oo B 1971 roay, koraa amepukanckas ¢upma Intel o6na8u-
JIa O CO3AaHMH MUKPONIpOIleccopa.

Mukponpoueccop — 970 cBepx60nbiuas UH-
TerpanbHas cxema, CnocobHas BoINOAHATL
byHKUMKM OCHOBHOTO 610Ka KOMNbIOTEPA —
npoueccopa

Mugponpoueccop — 9TO MUHHATIOPHBIN «MO3r», paboralo-
muii no nporpamMmme. IlepBoHAYAJIBHO MUKPOIIPOILIECCOPHI CTAIH
BCTPaMBaTh B Pa3jNYHbIe TeXHHUYECKHE YCTPOHCTBA: CTAHKH,
aBTOMOOMIN, caMoJeThl. TaKkye MUKPOIIPOIECCOPEI OCYIIECTB-
JSIOT aBTOMaTUYEeCKOe YIIpaBieHue paboToit 3Toi TeXHHUKH.
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CoeanHne MUKPONPOLLECCOP

C yCTpOiAiCTBaMU BBOAA/BLIBOAA,
onepaTMBHOMN U BHELWHEN NAMATH,
NONY4YUNIN HOBbLIN

TUN KOMNblOTEpa: MUKPO3BM

MukpodBM oTHocaTca k IBM
YeTBEePTOro noKoJeHus. CymjecTBeH-
HBEIM OTJINYKEeM MHUKpPoIBM oT cBoux
NpEeANIeCTBEHHUKOB SABJSIOTCA HX
MaJible rabapuTel (pasMepr! 6LITOBO-
IO TEJIEBU30pPa) 1 CPABHUTEJIbHAA Jie-
IIeBU3HA. ITO MEePBBIi THI KOMIObIO-
TepPOB, KOTODHIH MOABUJICA B PO3HUI-
HOM Impojaxe.

Camoii nonynspHoi pasHoBUAHOCTbIO 9BM
CeroaHs ABNSIOTCSH NepCoOHaNbHbIE
KOMNLIOTEPHI

ITosBnenue eHOMEHA MEPCOHAJb-
HBIX KOMIIBIOTEPOB CBA3AHO C MMEHA-
MH JABYX aMEDHKAHCKHX CIeIjUaJIu-
croB: Crusa »xo6ca u Crusa Bosusa-
Ka. B 1976 roay Ha cBeT IOSBHJICA X OepBHIi cepuiinniii [TK
Apple-1, aB 1977 rogy — Apple-2.

CymIHocTs TOro, 4To TaKkoe mepcoHaNbHBIH KoMmubioTep (IIK),
KPATKO MOXKHO COOPMYJIHPOBATH TaK:

6 IlepcoHaJibHBIH KOMIIBIOTEP — 3T0 MUKPOoIBM
C IPYYKECTBEHHBIM K II0JIb30BATENIO ANNaPATHEIM

¥ IPOTrPaMMHBIM Oo0eceueHHueM.

B anmmaparaom kommiiexkTe ITK ncnosnbayerces nseTHOi rpadn-
YeCKHUH JUCILICH, MAHUITYJISITOPEI THIIA «MBIIbY, «IXKOMCTUK»,
yaobHAas KJIaBHATypa, YAOOHbBIE AJIA M0Jb30BATEISI KOMIAKTHEIE
IuCcKH (MarHUTHEIE U onTHYecKue). [IporpaMmMHOe obecnieueHue
TIO3BOJIAET YEJIOBEKY JIETKO 00IaThCs ¢ MAIIIMHOM, 6LICTPO yCBa-
MBATh OCHOBHBIE IPHEMBI PaGOTHI ¢ Heil, MOJYYaTh HOOJbB3Y OT
KOMObIOTEPa, He mpuberasa K nporpaMmmupoBanauo. O0mmenue ge-
aosexa u ITK MosxeT nmpuHUMATE GOPMY HMIPhI ¢ KPACOUYHBIMH
KapTUHKaMHU Ha 9KpaHe, 3BYKOBBIM COIPOBOKIEHHEM.
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HeyauBHTEJILHO, YTO MAUIMHBI C TAKMMH CBOMCTBaMuU GhICT-
PO IpHOOPEIN IONYJIAPHOCTD, IPUYEM He TOJIbKO CPeJiH cienua-
auctoB. ITK cTaHOBHTCS TaKOH K€ IPUBBIYHON OBITOBOM TEXHU-
KOH, Kak pajuoNpHEeMHHK HJHM TejeBH30p. MX BBIIIYCKAIOT
OrpOMHBIMH THPaXXaMH, IPOAAIOT B MarasmHax.

C 1980 roxa «3axoHomaTeseM moa» Ha pPeiHKe IIK craHoBUT-
ca aMepukancKasa ¢oupma IBM. Ee KoHCTpyKTOpPaM yAaIocs CO-
3IaTh TAKYIO aDXUTEKTYDPY, KOTOpas cTajia GaKTHYeCKH MEXKAY-
HApPOAHBLIM CTaHAApPTOM Ha npodeccuoHanbHble ITK. MamuHsl
aToii cepuu nosryuuau HasBanue IBM PC (Personal Computer).

B xonne 80-x — Hauase 90-x rogos XX BeKa GOJBIIYIO MOMIY-
JISPHOCTB IpHoOpen MaiuHsl pupMsl Apple Corporation map-
ku Macintosh. B CIIIA oHM IIMPOKO MCIOJIB3YIOTCSA B CHCTEME
obpa3oBaHH.

IToaBnenune u pacupocrpaHenue IIK mo cBoeMy 3HaYeHHIO
J1J15 00IIIeCTBEHHOT'0 Pa3BUTH A COIIOCTABUMO C IO BJI€HHEM KHHU-
roneuatauua. IMeHHo IIK caenanu KOMIBIOTEDHYIO I'DAMOT-
HOCTH MACCOBBIM fBJIEHHEM. Pa3BuTHE 3TOro THIIa MAIIIUH BhI-
3BaJiO MOSABJI€HHE NOHATUSA <«HMHGPOPMaIlHOHHbIE TeXHOJIOTUH »,
6e3 KOTOPBIX YK€ CTAHOBUTCA HEBO3MOXKHEIM 000HTHCH B 60JIb-
HIMHCTBe 00JiacTell fesiTeILHOCTH YeJI0BEKAa.

Ecmv u dpyzas runus 8 pazsumuu IBM wemaepmozo noxo-
JleHUs. ITO CynIepKOMIbIOTepsl. MallITMHEI 9TOT0 KJIacca UMEIOT
6bICTPOZEHACTBHE B COTHY MUJIJIMOHOB 1 MUJIJIMAD/ABI oNlepaluii
B ceKyHAY. TOJIBbKO CyIIePKOMIIBIOTEDPHI MOT'YT CIIPABUTHCA € 06-
padoTkoii 60apMIKX 060beMOB HHGOPMALIMH, HATIPUMED CTATH-
CTHYECKMMHY JAaHHLIMH IIO IIepellCH HaceJIeHHUs, pe3yJbTaTa-
MU METEOPOJIOTHUYECKHUX HaboaeHni, hnHancoBoi nudopMma-
nuei. HWHoOrma ckopocth 06paboTKHM HHGDOPMAIIMM HMEET
pemaroriee 3HaueHue. [IppMepoM MOIKET CHIYIKHUTh COCTaBJIEe-
HHe IPOTHO3a IOTr0oAbl, MOAEJINPOBAHAE KINMATHYECKHX H3Me-
HeHHH, MO3BOJIAIOIINX IIPEeICKA3aTh CTUXHITHOe GecTBHE (ILy-
HaMH, TaldyH, 3eMJIeTpACEHNE U T. 1I.).

CynepKoMnbIOTeD — 3TO MHOTOIPOIECCOPHBIN BBLIYMUCIIH-
TeJIbHBIA KOMILIEKC. Bpicokoe 6GBLICTPOLEHCTBHE HOCTHUIAETCH
6Jsarogaps TOMY, UTO MHOYKECTBO IIPOI[ECCOPOB, €0 COCTABJIAIO-
OIMX, OCyUIeCTBJIAIOT IapajljiesbHYI0 (0OJHOBPEeMEHHYIO) obpa-
OOTKY JaHHBIX.

CynepKOMIBIOTEPHl ABJIAIOTCA AOPOTMMH MAIIHHAMM, CTOH-
MOCTb KOTOPBIX MOJKET JIOCTHIaTh AECATKOB MHJLUIMOHOB JOJLJIADOB.
ITosTomy Bo3HMKaeT mpobyieMa AOCTYIMHOCTH TAKHX JOPOTHX BBI-
YHCJUTENbHBIX pecypcoB. PenreHue 9Toii mpobieMbl CBA3aHO C CO-
3laHNEeM MHOT'OIIOJIb30BATEJILCKHUX CYIIEPKOMIIBIOTEDHBIX IIEHTPOB.
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B xauecTBe aJIbTepHATHBBI CYIIEPKOMIILIOTEPAM CO3JAI0TCA
TaKk Ha3blBaeMble KJacTepHble cucTeMbl. KiacrepHas cucre-
Ma — 3TO CeTh M3 MHOJKecTBa pabouux craHnuil ma 6aze ITK.
Yrob6el paboume cTaHIUM GYHKIHMOHHUPOBAJIHM KaK MHOTOIIPO-
IeccopHas BHIYMCINTEJIbHAS CUCTEMA, B TAKOH CETH MCIIOJIb3Y-
eTcA clelnuaJbHOe IporpaMMHoe obecriedyeHune. OKasasoch, UTO
MOYKHO IIOCTPOUTHL MHOT'OIIPOIIECCOPHBI KOMILIEKC — KJIacTep,
KOTOpPBIH Juis B 2—3 pasa ycTymaeT o GBICTPOAEMCTBUIO Cy-
IEePKOMIBIOTEPY, HO JellleBJIe eT0 B COTHH pa3. B KpYIHBIX poc-
CHUHCKMX YHUBEPCHUTETAX M HAYYHBIX IEHTPaX yCTAHOBJIEHBI U
AKTHBHO MCIOJIb3YIOTCS KJIaCTePHBIE CUCTEMBI.

Hepcnewﬂmm MATOr0o MOKOJICHU A

I9BM nsiTOro mMoKOJEeHUS — ITO MAIIIMHLI HELAJIEKOro OyAy-
mtero. OCHOBHBIM MX Ka4YeCTBOM JOJIJKEH ObITH BHICOKHUI HHTEJI-
JIEKTYaJbHBIH YypOBeHb. M AW UHbL NAMO20 NOKOAEHUA — IMO
DPeanus306anHbLil UuCKycemeenHvtll unmeanexm. B Hux Gyaer
BO3MOJK€eH BBOJI ¢ I'0JIOCA, F'OJIOCOBOE O0IIleH1e, MAallIUHHOE «3pe-
HHe», MAllIMHHOE «O0cs3aHue». MHOroe y»ke IpaKTHYEeCKH cle-
JIAaHO B 3TOM HaIlPaBJICHUU.

KopoTko o rnaBHOM

ITosBnennio 3BM mnpezliecTBOBaIN cUYeTHO-NepdopamuoH-
HbIe ¥ peJIeiiHbIe MAIlIMHBI.

9BM mepBoro moKOJEHUsT — JIaMIIOBbie MalIuHEI (50-e roabl
XX Beka).

9BM BTOpPOro NMOKOJIEHUA — IMOJYIIPOBOAHNKOBbI€ MAIITNHEI
(60-e roxsr XX Beka).

9BM TpeThero MOKOJIEHUS — MAaIINHBI Ha MHTErpaJIbHBIX
cxeMax (BTopas moaoBuHa 60-x ronos).

IlepcoHaIbHBIE KOMIIBIOTEPHI U CYIIEPKOMIIBLIOTEDHI (MHOTO-
IIPOIECCOPHEBIE BHIYNCINTENbHBIE KOMILJIEKChI) OTHOCATCS K Ma-
IIMHAM YeTBepTOoro nokoaeHud (70-e rogel XX BeKa).

I9BM nATOro NOKOJIEHUS — MAaIIUHbBI, OCHOBAHHBIE HA UCKYC-
CTBEHHOM HHTEJIJIEKTE.

? Bonpocsi u 3adaHus

1. Koraa u kem Ob1IM N300peTeHbI CUETHO-IIephopalinOHHBIE MAIITH-
ue1? Kakne 3ajaun Ha HUX pemajiaucn?
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2. Yro Takoe sjexkTpoMexaHudeckoe pesie? Koraa cosaaBaiuch pe-
JeiiHEIe BHIYMCJHTeJbHEIe MamuHBI? Kaxkum OmICcTpozeiicTBMEeM
oHM obaazanun?

3. I'ne 1 xorja 6u1y1a mocTpoeHa nepBas IBM? Kak oHa HazmIBajiach?

4. KaxoBa pous JI»xoHa ¢on Heiitmana B cosgannu OBM?

5. KT0 6511 KOHCTPYKTOPOM IEPBLIX OTedeCTBeHHBIX OBM?

6. Ha xaxoi ajleMeHTHOi1 6a3e CO3JaBAJINCh MAIIMHEI IIEPBOT'O IOKO-
neans? KakoBhl GLIM HX OCHOBHEIE XaPaKTEPUCTHKU?

7. Ha xako# 3JieMeHTHOii 6a3e cO34aBAINCh MAIINHEI BTOPOrO MOKO-
Jerus? B ueM HX MIpeMMyIIeCTBa 10 CPABHEHUIO C IEPBLIM IIOKOJIe-
areMm OBM?

8. Yto Taxkoe MHTerpajibHafaA cxema? Korga ObLIM cO3NAHEI IEepBLIE
9BM =Ha nHTerpaisasix cxemax? Kaxk oan HasbIBaIuch?

9. Kakue HOBBIe 06j1acT npuMeHeHNss 9BM BO3HHMKJIM C IOABJICHUEM
MAINTWH TPETHEro NOKOJeHHUsI?

10. Yro Taxoe Mmukpomponeccop? Koraa m rae Only co3faH mepBuIif
MHKponponeccop?

11. Yro Taxoe MuKpoOBM H mepcoHaNbHEINA KOMIOLIOTED?

12. Kakue Tunnl ITK san6osee pacipocTpaHeHs B Mupe?

13. YTo Taxoe CynepKoMnsoTep?

14. Yto Taxkoe KjacrepHble cucreMul ITK?

15. B ueM 0c06eHHOCTh KOMIIBIOTEPOB IIATOrO MOKOJEHUA?

Uctopuna
§ 47 | nporpaMmMmHoro
obecneyenun u UKT

OcHoeHbie membL napazpaga:

cmpyxmypa npozpammHozo obecneienusn;
UCMOPpUA cCUCMeM NPozpamMmupoO8arus;
ucmopus cucmemuozo 110;

ucmopusn npuxaadnozo I10;

HET u ux npunoxenus.

Br1 yxe xopomio 3HaeTe, YTO BOZMOXKHOCTH COBPEMEHHBIX
MHGOPMANMOHHBIX TeXHOJIOTHI ONPEeAeNAIOTCA He TOJIbKO TeX-
HHUYECKUMH XapaKTePHCTHKAMH KOMIBIOTEPOB, HO U COCTABOM
NXx nporpaMMHoro obecneuerus (I10).

Crpyxrypa nporpaMmmaoro obecneudenusn

CrpykTypa I10 coBpeMeHHBX HEePCOHAJILHBIX KOMIIBIOTEPOB
cxeMaTHYeCKH H3o0paykeHa Ha puc. 7.1.
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IIporpammBoe ofecneuenne KOMILIOTEPA
Cucremuoe 11O Hpuxaaguoe IO Cucremu
| | mporpaMMHupoOBaHUA
OnepanmuoHHLIe O6uzero CoenynajabHOro TpaHCAATODPH!
CHCTEMEI Ha3HAYEeHUA Ha3HAYEHHSA ¢ A3BIKOB MpOrpam-
I I MHUPOBaHUSA
CepBHCHBIE g e ™
TexcroBnie u Haparensckue
IpOrpaMMEl )
rpaguyecKue CHCTeMBbI; Ma- ButGnuorexn
PEeAaKTOPKL; TeMaTHYeCKue CTaBJapTHEIX
TabIUYAEIe NaKeTsl; IIpOI‘paMMﬁ
IPOLEeccopsl; o6y ualoniue u MoAyzne
HACTOJILHEIE TIpOrpaMMEL;
CYBJ; naketnt | | CAIIP; CepBuCHEIE
npeseHTaLUI; Oyxraarepckue| | | TPorpaMMmsl: BBOJA,
CeTeBhle KJINEeH- | | IpOrpaMMBI. .. pPefaKTHpPOBAHNSA,
\THl, HTPHL... ) ) OTJI8JKH

Puc. 7.1. CTpyKTypa IpOrpaMMHOr'0 00eCIIeYeHH s KOMIObIOTEPA

WmenHo GiarozapA TAKOMY pa3sHOOOpasHIo IIPOrpaMMHBIX
CPEeACTB NMePCOHANILHBIN KOMIIBIOTEP OKA3bIBAETCA IOJIE3HEIM U
MIKOJbHUKY, M yUeHOMY, U AoMoxo3faitke. IIpeacrasienune 06
HUKT — wuHGOpPMAIIMOHHO-KOMMYHHUKAIIMOHHBLIX TEeXHOJIOTH-
AX — CBA3AHO C ITHPOKMM PACIIPOCTPaHEHNEeM BCEero 3Toro MHO-
YKecTBa MPOrPaMMHEIX IIPOAYKTOB.

ITosHakomMuMcA ¢ ucTOpHEeil BOSHMKHOBEHHA M Pa3BUTHA
nporpaMmHOTo o6ecneueHnss OBM. IloaBienue KaXXa0ro HOBOro
THUIIA MPOTPAMM CBA3AHO C IIOABJIEHNEM HOBBIX 00JIacTei MpuJIo-
YKeHHUs KOMIIBIOTEPOB, C paCHINpeHNeM Kpyra IoJb3oBaTeeil.

Heropusa cucTeM NporpaMMMpOBaHMS

ITepBrie 3BM 6bLIM AOCTYOHBI MCKJIIOYUTEJIBHO IIPOrpaM-
mucrtam. IloaTomy HcTopuuecKu mepBbIM TumoM I10 cranu cuc-
TeMbl IPOrpaMMHUPOBAHUA.

Ha mammHaXx nepBoro IoKOoJIeHUA A3bIKOB IPOrpaMMUPOBAHUA
(B COBpeMEeHHOM ITOHMMAaHUH) He CyIIecTBOBasO. IIporpaMMuCThI
paboTay Ha A3bIKEe MAIITMHHBIX KOJOB, UTO ObLIO BeChbMa CJIOMKHO.
9BM 1mepBOro M BTOPOrO IOKOJIEHH ObLIN IPHCIIOCO0/IeHbI, IIpe-
K€ BCEro, JJIA BHINOJHEHUA MaTeMaTHYeCKUX pacyeTos. A B Ta-
KHUX pacyeTax 4acTO IIPUXOAHUTCA BHIUMCIATL MaTeMaTHUYECKHE
GyHKIMH: KBaJpaTHLIe KOPHM, CUHYCHI, JJorapudMs! U up. Lia
BBIYHCJIEHUA 3THX QYHKI[UI IPOrpaMMUCThBI CO3JABAJIN CTAHAAD-
THBIE IPOrPaMMBbl, K KOTOPBIM IIPOU3BOJMIN OGpaleHUs N3 CBOMX
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pacueTHbIX nporpamM. CTaHJapTHEIE IPOTPAMMBI XpaHUJINCH BCe
BMeCTe Ha BHEIITHEM HOCHTeJIe (TOrja 3TO IPEMMYIIIECTBEHHO ObLIH
MarHuTHbIe JIeHTHI). Takoe XpaHWJINIIE HA3BIBAJIOCH OMOJIMOTE-
KOil CTaHAAPTHBIX NporpamMMm. BHOIHOTEeKH CTaHAApPTHBIX IHPO-
rpamm (BCIT) — nepBoIit BuA IporpaMMHoro obecneuenua IBM.

3arem B BCII cranm BKJIIOUATH CTAHAAPTHBIE IPOTPAMMEI pe-
IIeHNA TUIIOBBIX MaTEMATHUYECKUX 3a/]a4: BHIUKCJIEHNA KOPHeH
ypaBHEHU, pellleHUA CUCTEM JUHENHBIX ypaBHeHU# u np. Ilo-
CKOJIbKY BCE 3TH IIPOTPAMMBbI HOCHJIM MaTeMaTHYeCKMii Xapak-
Tep, TO B TOT MIEPHOJ Yallle yIIOTPEeOIAICA TEDMUH « MATeMAaTHde-
ckoe o6ecnneuenne IBM» . BubnoTeKy cTaHAAPTHHIX IPOrPaMM
WCIIOJIL3YIOTCS M B COBPEMEHHEBIX CHCTEeMaX IMIPOrpaMMUPOBaAHU A
(cm. puc. 7.1).

B smoxy BToporo nokosienusa 9BM pacnpocTpaHsIOTCA A3bI-
KM IIpOrpaMMHMpOBAHHA BhICOKOro ypoBHA (FAIIBY). 06 aTtom
y’Ke rOBOPMJIOCH B IpeawigylieM naparpadge. AIIBY crenanu
IpOrpaMMUpPOBAHME AOCTYIHBIM He TOJbKO JJsi HpodeccHo-
HaJIbHBIX TIporpaMMucToB. IIporpaMMHpOBAThL CTAJIM MHOTHE
Hay4YHbIe pA0OOTHHUKM, HHKEHEDhI, CTYNeHTh]l PA3JIUUHLIX CIIeI[!-
aJIbHOCTEH M fAarKe IMKOJbHHKH, IIPOXOASINHNE CHEIHaJbLHYIO
IOATOTOBKY IIO IPOIrPaMMHPOBAHUIO.

B nporpamMmmHoe o6ecriedenrie OBM BKIIOUAIOTCA TPAHCAATO-
poerc AIIBY . IlogpoGHee 0 A3bIKaX IPOTPaMMHPOBaHHUA U TPAHC-
JATOPax YHTaiiTe B pasnene 6.3 MmaTepuaaa AJA JOIOJHUTEIb-
Horo obydeHus. [IoHATHE CHCTEeMBI MPOrPaMMHDOBAHHA B CO-
BpEMEHHOM BHJie BO3HHUKJIO B IIEpHOJ TPEThEro IOKOJIEHUS
9BM, xorza IporpaMMHCTEHI IJIsI paspaboTKM IIporpaMM CTaJId
II0JIb30BAThCS TEPMHUHAJIBLHBIM BBOJOM (KJIaBHATYPOH M JUCILIE-
eM). B cocTaB cucTeM mporpaMMHUpPOBaHU A ObIIM BKJIIOUYEHBI TEK-
CTOBBIC PeJaKTOPhI IJIA BBOJIA ¥ PeIaKTHPOBAH U IIPOTPAMMBI ¥
OTJAAYHKH, TTI03BOJIAIONINE IIPOrPAMMUCTY HCIPABAATH OLING-
KH B IPpOrpaMMe B MHTEPAKTUBHOM PeXXHMe.

Hcropua cucremuoro 110

Onepaunonnsie cucremsl (OC). IlepBrie Bepcuu OC mosBu-
auch emge Ha IBM BTOPOro ImoKoJIEHHsS, HO MacCOBOE€ pacIpo-
CTpaHEeHHE OIePAlMIOHHEIE CHUCTEMBI MMOJIYYalOT, HAUNHAA C Ma-
IIIMH TPEThEro IMOKOJIEHU .

OcHoBHas 1npobyieMa, KOTOPYIO pelalyd pas3spaboTUMKU
OC, — moBrleHHe 3PPeKTHBHOCTH paboThl KOMIbIOTepa. Ha
nepBeIx OBM nponeccop — 0CHOBHOE BHIYHUCJIHUTEILHOE YCTPO-
CTBO — HepegKo GoJiblle IIpocTanBaj, yeM paboTajl BO BpeMs
BBINIOJIHEHHU S IpOrpaMMbl. TaKkoe IPOUCXOANUIIO, €CJIU BBITIOJIHS -
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eMasf nporpaMma 4JacTto obpanjajach K BHEIIIHUM YCTpPOHCTBaM:
BBOZla, BEIBOJia, BHeNITHEM 1aMATH. [lesio B TOM, UTO 5TH YCTPOM-
cTBa paboTalOT B THICAYH pa3 MeAJIeHHee IIpoIeccopa.

OnepamMoHHAs CHUCTEMAa IIO3BOJIAET PEAJIM30BATH MHOTOIIPO-
TPaMMHBIH PEXHUM paboThl KOMIIBIOTEPA, IIPH KOTOPOM B COCTOS-
HUH BBINIOJIHEHMA HAXOAATCA OXHOBPEMEHHO HECKOJBKO IIpO-
rpamum. Korza ogHa nporpaMMa obpaliaeTcs K BHEIIIHEMY YCTPOii-
CTBY, IIPOIlECCOP IIPephIBaeT paboTy ¢ Heil (BHeIlIHee YCTPOMCTBO
npoposykaeT paboTy 06e3 yyacTHs IIpoleccopa) U IIepexofuT K o6-
paboTke Apyroii mporpaMMbl. 3aTeM IIPOLIECCOP MOYKeT IIpepBaTh
paboTy co BTOPO# MporpaMMOi M IIPOAOJIKUTDH BHITIOJTHEHHE IIep-
Boii. TakxuM 06pa3oM, HECKOJIBKO IIPOTPAMM «BELICTPAUBAETCS B
ouepenb» K Ipoieccopy, a OC ympasisier 06CIyKNBAHNEM 3TOMN
ouepeaun. TouHo Tak sxe OC ynpasiifeT o0cyKMBaHUEM OUepPeaH K
BHEIITHUM YCTPOICTBaM, HAIIpUMep K MpUHTEPY. ¥ upasiasiorT OC u
ouepenbio K cperctBaM IIO: TpaHcasTOpam, 6MGJAMOTEKAM, IIPO-
KJaAHBIM IIporpaMMmamMm M Ip. Ynpasnenue pecypcamu IBM —
amo nepaas PYHKUUSL ONEPAYUOHHLY CUCTIEM.

C mosiBjIeHHEM CHCTEM KOJIEKTHBHOTI'O MOJb3oBaHUs OBM orme-
PalliOHHBIE CHCTEMBI CTAJIM MOAZEPKUBATH MHOI'OIIOJIb30BATEb-
CKMIi pesxnM paboTel. B Takux cucreMax ¢ oguoit 9BM oaHOoBpe-
MeHHO pafoTal0OT MHOXKECTBO JIIo/ieil yepe3 TepMUHAJBLHBIE YCTPOk-
CTBa: KJaBHaTypy m auciuieit. OC obecnevusaem pedcum duanoza
C NOAb30BAMENAMU — UHMepaKmusHbutil pexcum obwerus. Ilpn
BTOM Y KaXKIOTO I0JIb30BaTes (IIPOrpaMMICTA) CO3XAETCSA BIIEYAT-
JIEHUe, 4TO OH PAabOTaeT ¢ KOMIILIOTEPOM OfUH HA OJVH.

Emte oxuoit BaskHOM pyHKnueit OC crana opranuzanusa pa6o-
ToI ¢ paitmamu. Ha 9BM TpeTbero nokojeHus IMOABUJINUCH Mar-
HUTHBIE AUCKU, HA KOTOPHIX MHGOpMAaNUA XpaHUTCA B daitjao-
Boit dopme. Daiinosan cucmema — amo komnonenm OC, pabo-
marwowuil c paiinamu.

OnepanuoHHbIE CHCTeMbI coOBpeMeHHBIX IIK Takke BBIMOJI-
HAOT Bce 3TH QyHKIuM. OcoOeHHOCTHIO, OTIMYAIONieil UX OT
nepBbIXx OC, siBIAeTCA APYKECTBEeHHbIN rpaduiyecKUil MHTEp-
teiic. A BociiefHee BpeMs — IMOAAEPIKKa CETEBOTO PEXKKUMa pa-
6OTHI KaK B JIOKAJbHBIX, TAK M B IJIO0AJILHBIX CETAX.

CepsurcHbIe nporpaMmsl. Otot Tul I10 BOBHUK U pa3BUBaeT-
CA B 3IOXY IIEPCOHAJILHBIX KOMNbIOTepoB. CIofia BXOAAT Ppa3HoO-
o6pasHble YTUJINTHI, AHTUBUPYCHEIE IIPOTPaAMMBI, IIPOT'PAMMEI-
apXUBATOPHI.

¥YTHaHTa — 9TO0 HeboJbIIadg MporpaMMa, BBIIIOJHAIOIIAA
JeMCTBUA, HAllpaBJIeHHbIE Ha YJIyUIlleHue paboThl KOMIBIOTEpA.
Hanpumep, mporpaMma BOCCTAHOBJIEHUS OIIMGOYHO YyIaJieH-
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HBIX (ailyioB, mporpaMMa OOCIYKMBAHUSA ¥ECTKOIO JUCKA: Je-
YeHHs, AeparMeHTaIuy U T. A.

KoMIbIOTEpHBEIM BHPYCOM SBJIAETCS IIpOrpaMMa, CIIOCOOHas
BHEJPATHLCA B Apyrue nporpaMmbl. IIporpaMMbI-BHPYCHI BBITIOJI-
HAIOT HEXKeJIaTeJbHbIE, N JajKe ONacHble AeHCcTBUSA AJsA paGoTh
KOMIIBIOTEPA: PaspymialoT (pailyioBble CTPYKTYDHI, «3aCOPSIOT»
IUCKH, U JaXKe BBIBOLAT U3 CTPOSA YCTPOCTBA KoMIIbIoTepa. [lasa
3AIUTEI OT BUPYCOB UCIIOJIb3YIOTCS CIIeINAIN3NPOBAHHEbBIE AHTH-
BHupycHiIe nporpammel (antTuBupyc Kacmepckoro AVP, Norton
Antivirusu T. x.).

IIoTpe6HOCTH, B MPOrpaMMax-apXHBaTOPaX NEePBOHAYAJIBLHO
BosHHKaga B 80—90-x rogax XX Bexa B CBSA3H C HEGOABIINMH
UHGOPMAMOHHBIMY 00'beMaMM YCTPONCTB BHEITHEe! TaMATH —
MarHUTHBIX AuCKOB. IIporpamMma-apxuBarop (WinRaR, Zip-
Magic 1 ap.) m0o3BOJIAET COKPATHTh 00beM dailyia B HECKOJIBKO
pa3 6e3 moTepu copeprxkaIneiicsa B HeM nHpopmanuu. B mociexn-
Hee BpeMA OoJibuIOe 3HAYE€HHE MPpHoOpesIo UCIIOJIbL30BaHUE ap-
XMBHUPOBAHHBIX (aifjIoB B CETEBBIX TEXHOJOTHAX: 3JIEKTPOHHOMK
noure, ¢aitnoBeix apxusax — FTP-cnyx6e UHTEpHETA.

Hcropusa npukaaxaoro IIO

HNmenHo 6sarogapsa aromy Tuny I10 nepcoHalbHbIE KOMIIBIO-
Tepbl MOJYYHUIHN HINPOKOE pacipocTpaHeHHE B 60JILOIMHCTBE 00-
JacTeil 1eATeJbHOCTH YeJIOBEeKAa: MeAHUIIMHe, 5KOHOMHUKe, o6pa-
30BaHUM, AeJIONIPON3BOJCTBE, TOPTroOBJIE K JaXKe B OBbITY.

CaMBIM MACCOBBIM CIIPOCOM CPEeAH IPHKJAAHBIX IIPOrpaMM
TIOJIB3YIOTCSA, KOHEYHO, TeKCTOBEIE PEJAKTOPEI U TEKCTOBEIE MPO-
eccopsr (HanpuMep, Microsoft Word). Yuiwnu B nponutoe mury-
ne MamuHKUA., [lepcoHANBHEIT KOMIIBIOTED, OCHAITEHHEIN TEK-
CTOBBLIM PEJAKTOPOM, ¥ IPUHTEP CTAJIM OCHOBHLIMY HHCTPYMEHTA-
MU JJIS1 CO3AAHUA JIOOBIX TEKCTOBBLIX JOKYMEHTOB.

B 1979 roay 6nly co3/jaH NepBLI Ta6AHYIHEIH Iponeccop —
aseKTpoHHaA Tabuuna VisiCalc, craBmasa caMoil mOnMyJIApHOMA
IIporpaMMoil B cpejie IpeAlIpUHIMATEJed, MeHeJ?KepoB U Oyx-
rajtepoB. Unes asieK TPOHHOI TabIMIbI IPUHAAIeK a1 JpHAETY
Bpukiaunny — cryaenty I'apBapackoii mKossl 6usHeca. Haunnasn
¢ 80-x rofoB IIPOILIOro BeKa TaGJINYHEIe IIPOIIECCOPEI BXOAAT B
YMCJIO JUAUDPYIOINX KaTeropuil mporpaMMHOro obecriedeHus.

B xoH1e 70-x — Hauaje 80-x rogoB XX Beka MosABUJIHCH II€p-
Bblé KOMMEPYECKHEe CHCTEeMbI yHpaBJeHHMsa 0a3zaMu JaHHBIX
(C¥YBO) — nporpammHoe obecreueHue, KOTOPOE IIO3BOJISIET
IOJIb30BATEJIIM CO3AaBaTh M OOCJIY’KHBATH KOMIIBIOTEPHYIO
6a3y maHHBIX, 8 TAKYKe YIPaBJIATh JOCTYIIOM K Heii. B 3aBucumo-
CTH OT 00JIaCTH IPUMEHEHUA PA3INUalOT:
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¢ HactoabHble CYB]l (Access, FoxPro, Paradox u T. 1.),
npegHa3HaUYeHHbIE IJsA pabGoThl ¢ HeGoabmIMMH 6GaszaMu
JaHHbIX, XPaHAINTMMHCS Ha JOKaIbHEIX AucKax IIK uiu B
HeOGONbIINX JIOKAJILHBIX CETSX;

¢ CYB]I cepBeproro tTuna (Oracle, SQL Server, Informix u
T. I.), ODUEHTHPOBAHHBIE Ha PaboTy ¢ OONbLIINMHE 6a3aMu
IaHHBIX, PACIOJIOXKEHHBIMY Ha KOMIIbIOTEpax-cepBepax.

B HacTosmniee BpemMaA Bce uyalle IPUXOAUTCS oOpabaThIBATHL
uHpOpPMAaIHIO (BHAEO, 3BYK, aHUMAIIHIO), KOTOPYIO HEBO3MOXK-
HO XPaHUTD B TPAAUIIMOHHBIX 6a3aX TaHHEIX. Jasmine siBJIsieTcA
nepBoii B Mmupe CYB]I, opueHTHpOBaHHOI Ha pa3paboTKy 6a3
JaHHBIX, XPAHAINX MYJbTHIMeIUHHYIO HHPOPMAIIHIO.

JIeKTPOHHBIH 0(hHC — B mIOCJIefHEe BPEMSA YaCTO UCIOJIb3ye-
Moe noHATHe. OGRIYHO oK 3TUM IIOHHMAIOT TAKOH MeToj Beje-
HHMS AEJIONPON3BOJACTBE, NPH KOTOPOM BCIO IHPKYJIUPYOIIYIO
nHpOpMAIKMIO 00pabaThIBAIOT BJIEKTPOHHLIM CIOCOGOM C IIo-
MOIIIBIO OIpelieJIEHHBIX TeXHUUECKUX CPEeACTB M IIPOrPaMMHOTIO
obecrieyennsa. TakuM mporpaMMHBIM obecliedeHHEM SABJISIOTCS
HHTErpHPOBAHHBIE NAKEThI, BKJIOYAIONNe Habop IpHJIOKeHUH,
KasKJ0e U3 KOTOPbIX OPHEHTHPOBAHO Ha BHIIIOJIHEHUE ONIpe/ieJIeH-
HBIX QYHKINIT, CO3JaHNe JOKYMEHTOB OIIPEeJIEHHOT0 THIIA (TeK-
CTOBBIX JOKYMEHTOB, 3JIEKTPOHHBIX TaGyul 1 T. 4.). B mpormecce
paGoThI MOYKET IPONCXOAUTE O6MeH HHPOpMAaIeil MeXKAY JOKY-
MEHTaMH, MOT'YT CO3JaBaThCs COCTABHLIE JOKYMEHTEI, BKJIIOUAIO-
niue B ce0sa 06beKThI PA3HBIX THUIIOB (TEKCT, PUCYHKH, DJIEKTPO-
HHBIE TaOJIHIIBI).

IIIupoKo MCIOJIb3YEeMBIM CErOAHS HHTETPUPOBAHHBIM IIaKe-
ToM sBasercAa opucHasa cucrtema Microsoft Office, 6GazoBbIMHU
KOMIIOHEHTaMH KOTOPOMH IIPHHSTO CUNTATH TEKCTOBLIHM PETAKTOD
Microsoft Word u Tabsmnunsiii mponeccop Microsoft Excel. B co-
cTas naketa Taksxe sKiiouensl CYBJ] Microsoft Access, cucrema
[IOATOTOBKM mpesdeHTanuit Microsoft PowerPoint m HeKoTOphIe
Apyrue mporpaMmsul. Bce Gosibleil MOmMyJISIPHOCTBHIO B YUeOHBIX
3aBe/IeHUAX II0JIL3YIOTCA IIPOrPaMMBI, BXOAAIIME B CBOGOXHO pac-
npocTtpausieMsblii maker OpenOffice.org. BaxkHBIM ero JOCTOMH-
CTBOM SIBJISIETCSI OTCYTCTBHE JIUIEH3NOHHOM IIJIaThHI 32 MCIIOJIH30~
Banme. Ilaker BKJIOUaeT B cebsi TeKCTOBBIHA mpoueccop Writer,
TabnuuHsli npoueccop Calc, cucTeMy NOArOTOBKM IMpe3eHTAITHH
Impress, CYB]] pensinuonHoro tTuna Base. CymiecTByiOT BepcHM
OpenOffice.org, paboramue B cpegax OC Windows 1 OC Linux.

B 90-e rogsr XX BeKa IIOABIAETCS TEPMHH MYJIbTHMETHA:
B JIONIOJIHEHNE K TPaJUIIMOHHBEIM TEKCTy U rpadHKe IIOSBHJIACh
BO3MOXHOCTb paboTaTh ¢ TAKUMH BUAAMH HHPOPMAIIHU, KaK BH-
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neo M 3BYK. s XpaHeHHA MyJbTHMeaua (aiyioB TpebyroTcsa
6osabine 00beMul BHeIlHeH namaTtu ITK, 1A o6paboTku — 60J1b-
IIIHe IIPOIlecCOPHbIe MolHOCTH. Co3aaHne 00'b€MHOT'O peaIucTu-
YecKOro u3o0paskeHns obecrneunBaeTCs COBPEMEHHBIMU BHIEO-
Kapram#, o6paboTka 3ByKa — 3BYKOBOI Kaproil. IlosBasiorcsa
IpOrpaMMBbl PeJaKTHPOBAHUS U MOHTAa)Ka 3BYKa H BUIEO, IIPEI-
Ha3HaYeHHbIE JJIS IPodeCCHOHAJIOB B 06JIaCTH MY3BLIKH M BHIEO.
Hapsay ¢ 3TUM CO3AArOTCA IPOrpaMMbl-TIPOUTPEIBATETH MY.JIb-
rumenna ¢aiiaos (Windows Media Player, Real Media Player u
Ip.), OPUEHTHPOBAHHLIE HA IIUPOKHUHA KPYT IIOJIb30BaTEJIEH.

B 1991 roay corpyauuk JKeHeBcKoii 1abopaTOPHH NMPAKTH-
yeckoil dusuky Tum Bepuepc-Jiu paspabaTsiBaeT cucTreMy r'u-
ePTEeKCTOBHIX cTpaHul, UHTepHETa, MOJYYHUBIIYIO Ha3BaHUE
World Wide Web (WWW) — Bcemupnasa nayruna. Cozganue
cobeTBenHOM Web-cTpauuIsl ¥ ONy6JIMKOBAHMAE €€ B CETH IIOJ,
CHJIy MHOTHMM IIOJIb30BaTeJAM 6Jiarojapsa cHenuaJbHBIM HPO-
rpaMMaM-KoHcTpykTopaM Web-ctparun. HauGosee monyiap-
HBIM cerogusa asaawTca Microsoft FrontPage, Bxogsauiuii B co-
craB nakera Microsoft Office, m Macromedia DreamWeaver.
I3TUMM IpOrpaMMaMH HOJIB3VIOTCA HE TOJBKO JIOOUTEIH, HO U
mpodeccuonanel Web-ausaiina. B OC Linux momyisapHa mpo-
rpamma OpenOffice.org Write/Web.

IIpukaagnaoe 110 cnenuaJdpHOro Ha3HAYEeHUA. [JaHHBIN THII
NpOrpaMMHOr0 obecrieueHus CJAYKUAT HHPOpMATH3AIUU Pas-
JIMYHBIX IIpodecCHOHANIbHBIX 00JIacTell NeATeJbHOCTH JIIoAeH.
TpyaHo KaTh HCUePIIBIBAIOUTHI 0030D 414 3ToM obaacTu. Ceituac
IpakTUYecCKH B J000# mpodeccuu, cBA3aHHON ¢ 06paboTKOM
uHpoOpMAaIUH, CYIIeCTBYeT CBoe chnemuanausupoBanHoe IIO,
CBOM cpeZicTBa HHGPOPMAIMOHHBIX TEXHOJIOTHIA.

HadopManmoHHAA TeXHOJOTHA — COBOKYIIHOCTb
MacCOBBIX CIIOCOGOB M IPUEMOB HAKOIIJICHH A,
nepegayy ¥ o6paboTKku uHGOpPMAIILU

C UCMOJIb30BAHUEM COBPEMEHHBIX TEXHUYECKHUX
M IPOTPaAMMHBIX CPEJICTB.

HKT u ux npuno;xeHus

B nociiensee BpeMs B ynoTpebiieHue BOILe] TEPMUH HHQOP-
MaOHOHHO-KOMMYHHKAIHOHHBIE TexHoJJoruu — HKT. PaccmorT-
PHM JIHMIIIb HEKOTODHIE IIPUMEPHI MPOdPecCHOHANBLHOIO0 HCIIOIb-
3oBaHuda UKT.

TexHOJOTHH MOATOTOBKH JOKYMEHTOB. Jlio6as nenosas cde-
pa cBs3aHa C IIOATOTOBKOM Pa3IMUYHOM MOKYMEHTAIIMUA: OTYET-
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HOM, Hay4YHOI, CIIPaBOYHOI, COIIPOBOAUTEIbHOI, PMHAHCOBOIH
U T. g. CerogHs moAroToBKa JOKYMEHTa JIIO00H CI0XKHOCTH He-
MBbICJIMMAa 6e3 IpMMeHEeHU S KOMIIbIOTEPA.

JJisi mOATOTOBKM TEKCTOBBIX MTOKYMEHTOB MCIIOJIL3YIOTCS
TEeKCTOBBIE IIPOLECCOPEI, KOTOPLIE MPONIJIN IIYTh PA3BUTHUA OT
IPOCTENININX pegFaKTOPOB, He AAIOI[UX BO3MOXKHOCTL AaKe
¢dhopMaTHPOBATEH TEKCT, O TEKCTOBEIX IIPOLECCOPOB, TIO3BOJIA-
IOLIHX CO3aBaTh JOKYMEHTHI, BKJIIOUAIOI[He B cebs He TOJIBKO
TEeKCT, HO U Ta0anIbl, pucyHKN. MHQOopMalMOHHbLIE TeXHOJIO-
T'HH, CBA3aHHLIE C CO3JaHNEeM TEKCTOBBIX JOKYMEHTOB, IIINPO-
KO HMCIOJIB3YIOTCSA B IMOJIUTPaPUUECKOH TPOMBINIJIEHHOCTH.
TaM mOJYYHJIHN PACIIPOCTPAHEHNE H3AATedbCKHe CHCTeMEI (Ha-
npumep, Page Maker), moapoasiione co3gaBaTh MaKeTwl IIe-
YaTHBIX U3AaHUH (raseT, ;KypHAJIOB, KHUT),

Boislyo poJsk B ABTOMATH3AIMH ITOATOTOBKH QUHAHCOBEIX
IOKYMEHTOB CHII'DAJIH 3JIeKTPOHHEIe TabauIbl, C 3JIeKTPOHHbI-
MU TabaumaMu paboTalT IPOrpaMMLl — Ta6GJIHYHEIE IPOLECCo-
ps1. IIpumep Takoit mporpammer — Microsoft Excel.

B nHacTosinee BpeMs B GHMHAHCOBOI cthepe Bce 60JIbIITE UCIIOJIE-
3y1oTca O6yxraJjarepckue cucremsl (1C-6yxranrepust u ap.). Ux
HIMPOKOE IPpUMEeHEeHNe OO0BACHAETCA TEM, UTO C IIOMOIBLIO TAKOH
CHCTEMBI MOYKHO He TOJIbKO IIPOM3BECTH (PMHAHCOBBIE PACUETHI,
HO ¥ MOJIYYUTh OyMasKHbIe 1 9JIEKTPOHHbBIE KOTUM TAKUX AOKY-
MEHTOB, KaK ()MHAHCOBHIIl OTYET, pacueT 3apabOTHOH ILJIaThl U
Ip. DJIEeKTPOHHbIE KOITMH MOT'YT OBITHL OTIPABJIEHEI C IIOMOII[BIO
CEeTEeBLIX TEXHOJIOTHI B IPOBEPSIONIYIO0 OpPraHM3aI[uio, HalpH-
Mep B HAJIOTOBYIO HHCIIEKITHIO.

JIJIst IOATOTOBKM HAYYHBIX JOKYMEHTOB, COJAEP KAIUX MaTe-
MaTHYeCKHe pacueThl, NCNIOJb3YIOTCA MAaTeMaTHIEeCKHe IMaKeThI
nporpamm (MathCAD, Maple u np.). CoBpeMeHHBIE MaTeMAaTH-
YeCcKMe MAaKeThl MO3BOJISTIOT CO3JaBaTh JOKYMEHTEI, COBMeEIIal0-
Ie TEKCT C MATEMaTHUYECKUMH pacuyeTaMu H yepresxamu. C mo-
MOIIBIO TAKOT'0 JOKYMEHTA MOYKHO ITOJYYHUTh PE3YJIbTATEI pacue-
TOB AJis1 Pa3HBLIX HCXOAHBIX AAHHLIX, M3MEHSS MX HeIocpen-
CTBEHHO B TE€KCTE NOKYMEHTa. BOJIBIIMHCTBO MATEeMaTHUYECKUX
CHCTEM, MCIIOJIbL3YEeMbIX CerofHs, ObLIIO CO3aHO eIlle B cepeauHe
80-x rogoB MPOIIJIOTO CTOJIETHUSA, T. €. BMECTE C IOSABJIEHUEM IIep-
COHAJILHBIX KOMIIbIOTEPOB. HOBbIe BEPCHH 3THX CHUCTEM BKJIIOUA-
10T B ce0sI HOBbIE€ BO3MOXKXHOCTH, HATIPUMED MCIIOJIL30BaAHUE CETE-
BBIX TEXHOJIOTHIH: OpraHM3alHIo JOCTyNa K pecypcaM CeTH
WuTepHeT BO BpeMsA paboThI B cCpejie MAaTEMATHYECKOTO ITIaKeTa.

HUKT B ynpaBaennn npeanpuarneM. dpdHeKTHBHOCTL pabo-
THI KOMIIAHUH (IIPOM3BOACTBEHHOM, TOProBOi, (pMHAHCOBOI U
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IIp.) 3aBHCHUT OT TOI'0, KAK OpraHM30BaHbl XpaHeHHe, c60p, 00-
MeH, o6paboTka ¥ 3amura nHGopManun. Ilaa pemieHns aTUX
npo0OJieM yxxe 6oJiee JBAAIIATH JIeT Ha3ak CTAJH BHEAPATHCA aB-
TOMATH3HPOBAaHHEIE CHCTEeMbI ynpaBjaeHusa (ACY).

B HacTosIee BpeMA B 3T0H 00J1aCTH IPOM3OILIIN GOJIbIIINeE IIe-
pemensl. Knaccuueckasa ACY BkirouaeT B ce6a cucTemMy cb6opa
nHpopManum, 6a3y JaHHBIX, cHcTeMy 00paboTKM 1 aHAIMN3a HH-
dopmanuu, cucremy GopMHUpPOBAaHUSA BBIXOAHOH MHbOPMAIIHUH.
Biok 06paboTku 1 anasu3a NHGOPMALNH ABJIAETCS IeHTPAJb-
HbeIM. Ero pa6ora ocHOBaHa Ha 3KOHOMHKO-MaTeMaTHYeCKOit
MoAean npeanpuaTud. OH pemraeT 3ajJauyl IPOrHO3MPOBAHUA
JeATeJbHOCTH KOMIIAHMM Ha OCHOBe (DMHAHCOBO-OyxraJjirep-
CKHX pacyeTOB, pPearMpoBaHMsA Ha HeIpeJBHUAEHHLIE CHUTYya-
IIUH, T. €. OKA3bIBaeT IIOMOIIb B IPUHATHHU yIPABJIECHUYECKHX
penieHnii.

Kax npasuno, ACY pa6omaiom na 6a3e J0KAAbHOL cemu
npednpuamus, 4To obecrieYnBaeT OIEPATUBHOCTL M 'MOKOCTDH B
npuHATHN pemeHuii. C pasBUTHEeM INIOOAJBLHBIX CeTel IIOABHU-
Jlach KOMMYHHKAI[HOHHAA TexHoJorusa Intranet, xoTopyo Ha-
3LIBAIOT KOPIIOPATHUBHOM nmayTuHOM. Intranet obecneunBaer nH-
dopManOHHOE B3aMMOAEHCTBHE MEXK Y OTAEJIbHLIMHA COTPYAHU-
KaMH ¥ IOAPAa3leJIeHNSIMU KOMIIAHUH, 4 TAKXKE ee OTAAJIeHHBIMHU
BHEIIHMMHU TapTHepamu. Intranet momoraer nogaep»xkuBaTh omne-
PaTHBHYIO CBA3H IEHTPAJIBHOr0 o(rca ¢ KOMMEPUYECKHUMH IIpe]-
CTaBUTEJbCTBAMHU KOMIIAHUH, KOTOPhIe OOBIYHO PacIIoJIaraloTcs
JaJIeKo APYT OT ApyTa.

HKT B npoekTHOl neaTeasnocTn. UubopmaTnsanns mpons-
BeJIa Ha CBET ellle OJHY BaXXHYIO TEXHOJIOTHIO — CHCTEeMKI ABTO-
MAaTH3HPOBAaHHOTO nnpoekTuposauusa (CAIIP).

IIpoexkTHpOBaHKE BKJOUYAET B ce6a co3aHNe 3CKHU30B, Uep-
TeXkei, BHIIOJHEHNe 3KOHOMHYECKHMX M TeXHHUYEeCKHX pacde-
TOB, paboTy C IOKyYMeHTaIHei.

CynzectByrorT CAIIPEI AByX BHUAOB: YePTEXKHBIE U CIICIMAJIN-
supoBaHHbIe. UeprexxHple CAIIPHI yHHBepCaJIbHEL M IO3BOJISIOT
BHIIIOJIHUATH CJIOKHEIE UepPTeXXu B JI000# chepe TeXHHUIECKOIO
npoexTupoBanmna (AutoCad). CnenmanusupoBannas CAIIP, Ha-
IpHUMep Ha IPOeKTHUPOBaHME KHUJIBIX 3JaHHH, COAEPKUT B 6ase
JaHHBIX BCe HeOOXOQUMBIE CBEIEHUA O CTPOUTEIbHBEIX MaTepHa-
Jax, 0 CTaHZAPTHBLIX CTPOMUTEJIbHBIX KOHCTPYKINAX, GyHAaMEH-
Tax. NHXeHep-IIpOeKTHPOBIIUK CO3JAaeT YepPTEeIKH, IPOU3BOJUT
TeXHUKO-3KOHOMUYECKHEe DACUYeThl C HMCIIOJb30BAHMEM TaKHX
cucreM. IIlpx 3TOM IIOBHIIIIAETCA IIPOM3BOAUTEIBHOCTH TPYyJa
KOHCTPYKTOpA, KA4eCTBO YepTexxeil U pacueTHHIX paboT.
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Teomadopmanuonnsnie cucremsl. I'eonrpOpMATUOHHELEIE CHC-
Temsl (T'UC) xpausaT ganHble, OPUBA3aHHEIE K reorpadguaeckoii
KapTe MecTHOCTH (paiioHa, ropoja, crpausl). Hanmpumep, MyHHIH-
nansHasa T'UC cogep»kuT B cBoUX 6a3axX JaHHLIX HHPOPMAUIO, He-
00X0aAMMYIO AJIs1 BCeX CIYK0, IOAAeP/KUBAIONINX KHU3HEAeATe b
HOCTb TOPOJa: T'OPOACKHUX BJIACTEH, SJHEPreTUKOB, CBA3HCTOB, Me-
OUIUHCKHUX CJIY)X0, MHJIHITNH, HOXKapHOH ciy»XOnI 1 11p. Bes 3Ta
paseHopoaHas nHpopManuA NPpUBA3aHa K KapTe ropoga. Hcnoin-
3oBaune I'MC nmoMoraeT COOTBETCTBYIOIIUM CJIyX6aM orrlepaTUBHO
pearupoBaTh Ha Ype3BhIYAMHBIE CHTYalN: CTUXHITHbIE 6eICTBUA,
3KOJIOTYEeCKHEe KaTACTPO(MhEI, TeXHOJOTHIEeCKHNe aBapUH H IIP.

HKT B o6pasoBamuu. B Hame BpeMs oT ypoBHA 00pa3oBaH-
HOCTH JIIO/ie# CYIeCTBEHHO 3aBUCHUT YPOBEHb DA3BUTHS CTPAHLI,
Ka4yecTBO KHU3HHU ee HaceJeHHsa. TpeboBaHUA K KauecTBY obpa-
30BaHHUA NOCTOAHHO pacTyT. CTapnie, TPaJUIMOHHBIE METOIbI
o0yueHHNs yrKe He yCIIeBalOT 3a 3THUMHU TpeboBaHNAMHU. BO3HUKAa-
eT oueBUAHOe IpoTuBopeune. Ucnoabnsoparnue UKT B o6pasoBa-
HUH MOXXeT IOMOYb B Pa3pelIeHNH 3TOr0 IPOTHBOPEYHs.

TexHOoJOrUM 06yUEHU A MAJIO HU3MEHHJINCH 3a mocaegnue 100
JeT. Iloka B OCHOBHOM JeMICTBYeT MeTOJ KOJJIEKTUBHOIro obyue-
Husa. He Bcerga Takoit cnocob o6yueHNsA TaeT BLICOKHE Pe3yJib-
TaTel. IIpuynHa 3aKJ04YaeTcsa B pa3HOM YpOBHe croco6HocTeit
PA3HRIX YUYEHHKOB. YUHTEJIA XOPOUIO MIOHUMAIOT, YTO HEoO6X0o-
AWM HHAWBUAYAJbHBIN nogxon B pabote ¢ yuamumuca. Peie-
HUIO 3TOM Ipo6JeMEI MOXKEeT IOMOUb HCIIOJL30BaHME B IIPOIecce
obyuyeHM cIenaJbHBIX IporpaMMm (060y4aromuXx, KOHTPOJINPY-
IOII[MX, TPEHAMKEPHBIX H T. [.), BXOASAIINX B COCTaB 3JE€KTPOH-
HOro yueOHHEKA.

Oby4yeHMe — 3TO Impollecce IoJayYeHns 3HaHuii. TpaaAuIoHHbII
MCTOYHMK 3HAHWH — y4eGHHUK OrpaHMYeH B CBOMX MHPOPMALINOH-
HBIX BO3MOXKHOCTsX. OOyualommmes Ha JjJ060ii crynern ob6paso-
BaHMA BcerJa TpeOGOBaJIUCEH NOMOJHUTEbHBIE ICTOYHUKH HHGpOD-
Manumu: 6ubIMOTEeKH, My3eH, apXUBLI M IIp. B 3TOM OTHOIIEHHM
JKHUTeJH KPYINHBIX N'OPOAOB HAXOAATCA B Oojiee GJaronpuUATHBIX
YCJIOBHAX, YEM CeJIbCKHE JKATEJH. 34eCh MOXXHO I'OBOPHUTH O CY-
LIIECTBOBAHVH UHDOPMAUUOHHOZO HepaseHcmeéa. PemmTe oTy
npo6JieMy IIOMOXKeT LIIUPOKOoe UCII0JIb30BaHKe B 00yueHUU HH(pOD-
ManuoHHBIX pecypcos HaTeprera. B uacTHOCTH, Cneyuaau3upo-
6AHHbLLX NOPpMAno8 yuebHoil urndopmayul.

Eite oaua npo6yieMa cucTeMbl 00pa3oBaHUA CBA3aHA C HEPAB-
HBIMH BO3MOXHOCTSMHM IIOJIyYEeHUSI KadeCTBEHHOr'0 oOpas3oBa-
HUSA U3-3a reorpabnyecKoil OTJaIeHHOCTH OT 06pa3oBaTeIbHBIX
neHTpoB. Hanpumep, aaa sxuTtensa AKyTun npobjieMaTHYHO OO-
JYYUTL SUILJIOM IPECTHXXHOI'O MOCKOBCKOTIO By3a. B pemrennu

18—1303
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aTOoM mpobjieMEl Ha IIOMOINL NPHXOAUT HOBafA (dopma obyue-
HUS — JHCTaHHOHHOE o0pa3oBaHHe, peaiu3anus KOTOPOro
cTajia BO3MOXKHa Garomapsa pa3BUTHIO KOMIBIOTEPHBIX ceTei.

JducrannuorHoe o6padoBaHME IPUXOAUT Ha CMEHY CTapoi
¢dopme 3aouHOTO 06pPa30BaHUs, IPU KOTOPO Bech HH(pOpPMAau-
OHHBIN 0OMEH MPOMCXOL M B INCbEMEHHOM BH/IE Yepe3 IOUYTOBYIO
cBs3b. CeTeBOE AUCTAHITMOHHOE 00pa3oBaHMe IIO3BOJISIET BECTH
ofyueHHe B Pe;xuMe peaJbHOro BpeMeHn. O0yuaeMbie MOTYT He
TOJBLKO YUTATh yUeOHBIH MaTepHas, HO ¥ BHUJAETb M CJBIIIATH
JIeKIIUM KPYIHEIX YY€HBIX, cAaBaTh 9K3aMeHBI B IIPAMOM KOH-
TaKTe C 9K3aMEeHaTOPOM.

76 KopoTko o rnaBHOM

IIporpaMMHOe o6ecIieueHHe KOMIILIOTEPA BKJIIOUAET B ce6s cH-
cremHoe I10, npukaaanoe I1I0 u cucTeMbl IPOrpaMMHUPOBAHHUS.

HUcropuueckn nepBeiM BugoM I1O cranm cucTeMBl mporpaM-
MHPOBaHUA.

HAnpo cucremuoro 110 — omepalnMoOHHEIE CUCTEMBI, 3apPOaH-
JHCh B MEPHOJ BTOPOTO MOKOJeHus IBM, HO pacpocTpaHeHHue
HOJYYHUJIHN, HAYNHASA C TPETHEro IOKOJICHNA.

CepBuCHBIE TPpOrpaMMbl (YTHJINTHI, apDXUBATOPLI, AHTUBU-
PycCHbIe IIPOrpaMMEI) IOJYYHJIHN PacIPOCTpPaHEHHE Ha IIepco-
HAJILHBIX KOMIIBIOTEPAX.

IIpuknagHoe mporpaMMHOe obGeclieueHuMe OOIEro HasHauye-
HHUA PA3BUBAJIOCH OT BHEAPEHM S OTAEJILHEIX IporpaMM (TeKCTo-
BBIX PeIAaKTOPOB, TabJIMYHBIX npoleccopoB, CYB/I 1 up.) no uH-
TEerpUPOBAHHBIX CUCTEM — O(HCHBIX ITAKETOB.

NudpopmMannoHHaa TeXHOJOIHS — COBOKYIIHOCTH MACCOBBIX
crroco00B ¥ MPUEMOB HAKOILJICHUA, ITepesadu u ob6paboTky MH-
dopmManuu ¢ UCIOJH30BAHHEM COBPEMEHHEIX TEXHHYECKHUX H
IpOrpaMMHEIX CPEJCTB.

NudpopmanmonHo-koMMyHUKaIMOHHEIe TexHoJoruu (UKT)
B HACTOSAIIEE BpEMA HCIIOJL3YIOTCA B GOJBIIUHCTBE IIpodeccuo-
HAJBHBIX 00JlacTeil, CBA3aHHBIX ¢ 06paboTKoil nHPopManuu, B
TOM 4MCJI€e BCe ITUpe NPUMEHAIOTCS B OOpa30BaHUH.

? Bonpocei u 3adaHus

1. KakoBa cTpyKTypa mporpaMmuoro ofecrmedeHMs COBPEeMEHHOTrO
KoMnbioTepa?
2. IToueMy IIepBLHIMH TOJb30BaTeIAMM IBM cTaam nporpaMMucTei?
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3. Korga Hauyajoch pacipocTpaHeHHE ONepanuoHHBIX cucreM? C uem
3TO CBABAHO?

4. Kaxne BujnI nporpaMm kpome OC oTHOCATCA K cucreMHOMyY ITO?

5. Kak kiaccupnnupyercsa npukaagaoe I10?

6. IlepeuncanTe OCHOBHBIE BHABI IPHKJAaAHLIX IPOTPAMM o61ero Ha-
3HaYeHWs U Ha30BHUTe NHGOPMAIMOHHbIE 3a/lauM, KOTOPLIE pelia-
IOTCA C MX IOMOINBIO.

7. IlpuBepuTe IpUMepHl NPOoEeCCHOHAILHOrO HCIHOJb30BAHUSA NPH-
KJaAHBIX IPOrDAMM.

8. HazoBure ¢popmal ucrnoan3zopanusa KT, ¢ KOTOpEIMH BaM IIPUXO-
ANJIOCh MMETh AeN0 B mKoJe. Kaxkoi addeKT OT X HCIIoIb30BaHUS
BEI MOYKETE OTMETUTH?

UHdopmMaLMoHHbIe
§ 48 | pecypchbi
coBpeMeHHOro obuecraa

OchogHble membL napazpagpa:
m noHAMUE UHPOPMAYUOHHBLX PeCYPCOo6;
m HAYUOHAMbHbLE UH(DOPMAYLUOHHbBLE DeCYDChL;
m 6u0bl HAYUOHARLHBLX UHGOPMAYUOHKHLX PECYDPCOS.

IlonaTHe ME(OPMAINMOHHEIX PECYPCOB

Pecypc — 9TO 3anac WM NCTOYHUK HEKOTOPHIX CPeACTB. Bes-
Koe 00IIIeCTBO MMeET ONpPEREJIEHHBIE PECYPChI, HEOOXOAUMBIE AJIs
€ro KHU3HeAeATeJILHOCTH. TpafunOHHLIMY BHAAMHA OOIECTBEH-
HBIX PEeCcypcoB ABJAIOTCS MAaTE€pHMAaJIbHBIE, CHIPhEBEIE (IIPUPOJ-
HBIE), 9HEpPreTU4YeCKHe, TPyAOBEIe, (HAHCOBBIE pecypchl. B zo-
MOJIHEHHUE K 9TOMY, OJHUM N3 BAXXHEHIIINX BUAOB PECYPCOB COBpeE-
MEHHOTr0 o00IjecTBa SABJIAIOTCA HH(PODMAOHOHHEIE PECYPChL
K nadopMaIiiMOHHEIM pecypcaM yMEeCTHO OTHECTH BCe HAYYHO-TeX-
HHAYECKHe 3HAHUS, IPOU3BEACHUS JIUTEPATYPHI M HCKYCCTBA.

HAeH YeJIOBEYEeCTBA U YKa3aHUs II0 HX
peanusanmuy, sadpuKCHPOBaHHEIE B JII000i1 hopme,
Ha JII000M HOCHTeJie HHpOpMamum.

g;* HadopmanuonHsie pecypchl — 3T0O 3HAHUSA,
]

Mexay nHGOOpMAITMOHHEIMYA pPeCypCaAMH U BCAKMMU MHBEIMU
CYIIECTBYET BaXXHOE Pa3jINyue: 8CAKUIL pecypc, Kpome ungop-
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MAYUOHHO20, NOCJE €20 UCNOAbL306AHUA UCie3aem (HalIpuMeD,
MCCAKAIT He()TAHBIE MECTOPOXKIEHNS, PACXOAYIOTCA HHUHAHCO-
Bele pecypchl). MHDOPDMAIIMOHHBIM PEeCypPCOM MOJKHO MOJIB30-
BaThCS MHOTOKpaTHO. KpoMme Toro, ucmojn3oBanme uHpopma-
IMOHHEIX PeCypCOB BJleueT 3a co60if cozaHne HOBBIX PeCypCOB,
B TOM uHcJie MHpopManmoHHbIX. NHDOpPManuoHHEIEe pecypCH
TeM GEICTPEe PACTyT, YeM OLICTPEE HX PACXOAYIOT.

HanmonaxsHble HHPOPMAMOHHbIE PECYPChI

IIpuMeHNTENBHO K OTAEJBHOMY IOCyZapCTBY I'OBOPAT O HA-
OHOHAJNBHBIX HH(POPMALHOHHBIX pecypcax, BKJIOUYAIOUINX
6MOMMOTEeUHBle  ADXHWBHEIE PECYPChl, HAYYHO-TEXHUUYECKYIO
neE(GOpPMAaN IO, OTPACJIEBYIO HEDOpMaANNIo, HHDOPMAIINIO IroCcy-
IapCTBEHHBIX (BJIACTHHIX) CTPYKTYP, MHGPOPMAIMOHHBIE pe-
CYPCHI COIMAJILHOM c(pephl U IPp.

Buas HauMOHAJBHBIX HH(POPMALHOHHLIX PeCypcoB

OrpomHbIe HHPOPMAIIMOHHEIE PECYPCHI CKPHITHI B GHOJIHOTE-
kax. Bubnnotreunas cetb Poccun HacuntuiBaet 150 Thicsay 6u6-
JaunoTeK. Bubanorpadpnueckasa perncrTpana ¥ CTATHCTHYECKHAHA
yYyeT Bceil BHIXOAAmMEH B CTpaHe IeYaTHOM IPOAYKIHH OCY-
mecTBAAITCA Poccniickoii KHMKHOM manaToil. Bubinoreunoe
IeJI0O B MAaCCOBOM IIOPSJKE NePeBOAUTCA HA UCHOJIb30BAHNE MH-
¢opMaIHOHHBIX TEXHOJIOTHII: CO3MAI0OTCS 3JIEKTPOHHEIE KAaTAJIO-
TH, cHenuaJIn3VpoBaHHBIEe (6nOnMuorpadmuyeckue) 6a3nl gaH-
HBIX. B pAge meHTpaJdbHBIX OHOIMOTEeK cHOpPMHPOBAHEI COO-
CTBEHHBIE 3JIEKTPOHHBIE MHMDOPMAaIMOHHEIE Pecypchl. Hauascsa
npomnecc NyoJINKaIUK 3TNX pecypcos uepe3 UHTEpHeT.

ApXHBBI XPaHAT MaTePHAJILI, CBA3aHHEIE C HCTOPHEH U KYJIb-
Typo# cTpanbl. O6'beMEl ADXUBHBLIX MATEPHAJIOB OTPOMHEI M Ha-
KaIll/INBAIOTCA 3a4YacTylo ObICTpee, 4eM MX yaaeTcA oGpabaTh-
BaTh. ApxuBHHI dhora Poccuitckoit Pegepaniny e;XerogHo 10-
nojHsercA Ha 1,6 MIH JOKyMeHTOB. B rocymapcTBeHHEIX
apxX¥MBax CO3JaHO U Mogaep kuBaercd 6osee 400 6a3 faHHBIX.

Bo Bcex pa3BHTHIX CTPAHAX CYIIECTBYIOT CIEIMAIH3UPOBAH-
Hble HEHTPH HAYIHO-TeXHHYECKOH HH(OPMAIIHH, BKIIOUYAIO-
1II¥e CHeIHaIN3HPOBAHHEIE N3TaHUA, TATEHTHEIE CJIYKOBI U IID.
IIpnmepoMm TaKkoro neHTpa B Halllei cTpane asiasgercda BUHUTHU
PAH — Bcepoccuiickuit HHCTUTYT HAYYHOM U TeXHUUYECKOM UH-
¢dopmanuu Poccmiickoii akaieMun HayK. OTOT MHPOPMAIHOH-
HElLi HeHTp reEepupyet 60-70% Bceit HAYyYHO-TEeXHUYECKOM UH-
¢opmanuu B Poccuu. MEDOPMANia TAKOTO poJa YaCTO SABJISET-
cA AJOPOTOCTOAIMUM TOBAPOM.
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CBoH orpaciaeBnle HH(OPMAUHOHAEIE PECYPCHI UMEIOTCH Y
J11000# IPOMBIIIIEHHOM, COUAaJIbHOHU U HHOI cheprl o6mecTsa.

Hndopmannoaasie pecypchl COLUMANBHOMH ceprl CBA3AHLI
c oOpasoBaHNEeM, MEAUIINHOI, CHCTEeMOIi IEeHCHOHHOro obecnede-
HU4, CIyKOaMH 3aHATOCTH, MEANIUHCKOI'O X COIIMAJIbLHOTO CTPAa-
xoBaHuAa. Hanpumep, ocHOBY HHGODMAIIMOHHLIX PECYPCOB B 00-
JacTy 06pa3oBaHMA COCTABJIAIOT OMGIMOTEKH By30B — BBHICHIAX
y4eOHEIX 3aBefieHMI (YHUBEPCUTETOB, MHCTUTYTOB, aKafeMuii),
061omit pouA 3THX 6MGINOTEK cocTaBaseT 6oree 300 MUTH s3K3eM-
niaapoB. Co3xaHa 1 GyHKNUOHHUDYeET hefepabHAA TEJIEKOMMY-
HUKAIIMOHHAA YHUBEPCUTETCKAas ceThb. B ceT UHTEpHET oTpaxke-
Ha HHopMAaIns 0 60IbIIMHCTBE POCCUICKUX BY30B.

CinenyeT OTMETHTb, YTO CErofHs MHGOPMAIMOHHLIE PeCypChl
1O CBOEIf 3HAYMMOCTH COIIOCTABMMEI ¢ APYTMMH pecypcaMu (MaTe-
PHAJIbHBIMH, CHIDHEBHIMH, dHEPreTHYECKNMU, PrHaHCOBHIMA). OO
3TOM CBHETEJNLCTBYET TOT (haKT, YTO OHM CTAHOBATCS TOBAPOM,
CTOMMOCTH KOTOPOT'O COITOCTABHMA CO CTOMMOCTBIO APYTHX Pecyp-
coB. [IJis pasBUTHIX CTPAH XapaKTEPHO yBeIWYeHHe 00beMa IOo-
TpebieHns N3-3a pyGerxa NPUPOAHEIX pecypcoB (ras, He(hTh 1 Op.)
B 00MeH Ha 3KCIOPT CBOMX HMH(OPMAIMOHHLIX pecypcoB (Ha-
YYHO-TeXHHYECKHUX 3HAHMIi, *HPOPMATIMOHHBIX TEXHOJIOTHIA).

E} KopoTko o rnaBHOM

HNuadopManuoHHEBIE peCypChl — 3TO 3HAHHA, HIEHU deoBe-
9ecTBA M YKA3aHMA [0 UX pealn3anuM, 3adMKCHPOBAHHEIE B
n1060it popMe, Ha 11060M HOcUTesIe HHGOPMAIIHHA.

Beakuit pecypc, KpomMe HMHGDOPMAIIMOHHOro, HOCJTIE €ro
HMCNOJb30BAHNA Hcue3aeT. MHPOPMAIIMOHHEIM PECYPCOM MOXKHO
0JIb30BATLCA MHOI'OKPATHO.

K HanmmoHanbHEIM NHGOPMAIIHOHHEIM PECYPCAM OTHOCSTCH:
oAl 6MGIMOTEK M APXHBOB, IEHTPHI HAYYHO-TEXHHYECKOH
uHGOpMaIMH, OTpacjeBble HHGDODMAIIMOHHBIE pECYpChHl, HH-
dopManHOHHEBIE PECYDCHI COIIUANILHOM chephl, B TOM 9uce che-
phI 06pa3oBaHuA.

? Bonpocbi u 3a0aHus

1. B yem ocHOBHOE OTINYHe HHGPOPMAMHUOHHALIX PECYPCOB OT MaTepH-
aJIbHBIX?

2. IlepeuncianTre OCHOBHEIE BUJhI HAITHOHANBHBIX WHGOPMAaHOHHBIX
pecypcos.
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3. HazoBuTe, KAKMMH BUAAMHU HH(POPMAIMOHHBIX PECYPCOB BaM IpH-
XoauTcA (MJIM OPHXOANUIIOCH) IOJIb30BATHCH.

NMpo6nemsbl
§ 49 | dopmuposaHus
uHcd opmaLUOHHOro obLecTsa

OcHoBHble membL napazpaga:
= Ymo makoe uHpopmayuonHoe obu,ecmeo;
= Ymo makoe ungpopmamuiayus;
m 3adavu unHgopmamu3sayuu;
® UHQOPMAYUOHHYbLE NPECMYNAEHUA U UHGOPMAUUOHHAA
b6e3onacrocmy;
= MepblL o6ecnevenus uHpopmayuornroil 6e3onacrocmu.

Yro Taxoe nHPOPMAIMOHHOE 0OMIECTBO

YesoBeueckoe O6IMIECTBO BCTYIIAET B IIE€PHOJ CBOETO Pa3BH-
TH I, KOTOPHIHA HA3LIBAIOT HEQOPMAITHOHABIM 061[eCTBOM.

B undopmanmumonuom o6mecTBe
OpPEUMYIIECTBEHHBIM BHJIOM TPYAOBOM
AeATEeJILHOCTH JIoAeH cTaHeT HH(POpMaIMOHHAA
AeATeNlbHOCTh. IHpOPMAaIMOHHEIE PECYPCHI
CTAHOBATCA BAXHEHIIUMHM U3 BCEX BUJOB
PecypcoB, BIMSIOIIUMHU HA 00IIIeCTBeHHBIH
mporpecc.

CpeacTBaMu MHMOPDMAIMOHHON AEeATEJHLHOCTH JIOAEH BHI-
CTyIaeT KOMIBIOTEPHAA TeXHUKA, MHPOPMAMOHHO-KOMMYHH-
rKanuonHbIe TexHoJorun — VKT,

Yro Taxkoe madopMaTHIANUA

O6cyauM e1nre oguH YacTo ynorpebiaeMselit TepMUH: HHPOD-
maTu3anusa. B yskoM cMbiciie HEGOPMATH3AIHA — 9TO IIPOHECC
CO3IaHUsA, PA3BUTUA M MACCOBOI'0 IPMMEHEHUA HHPOPMAITHOH-
HBIX CPEACTB M TEXHOJOruii. ITOT IpoIecc MPOUCXOAUJ B TeUe-
HMe Bcell HCTOPHH YeJIoBeuecKoro o6miecTsa ¥ HAYaJiCA OTHIOAD
He ¢ mosaBnaerueM IBM. M=l yxxe 06Cy K184 3TOT BOIIPOC B JaH-
Hoii rmaBe. YiMeHHO cmocobHOCTS paboTaTh ¢ HHpOpPMAaIMeii, co-
3IaBaTh OPYANUA NMHOOPMAITMOHHOTO TPY A8 OKOHYATEJIbHO BRIAE-
JINJIA YeJIOBEKAa U3 MUPA JXUBOTHBIX.
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OmHAaKo B HaIlle BpeMsA CMBICJ M 3HaYeHUe ImpoIiecca HHPop-
MAaTHU3aIMH CYIECTBEHHO M3MEHMJIUCh. KaKk HUKorza paHbIlle
BO3pOCJIa POJIb HHPOPMALMOHHBIX pecypcos (06 3ToM yke roBo-
PHJIOCH BBIIIIE) VISl BCEro o6IIecTBa U AJIs KaXJ0T0 OTeJIbHOTO
YeJI0BeKa.

HudopmaTuzanmua — opraHu3aIMOHHbIN

COILMATbHO-3KOHOMUYECKU I 1 HAYyYHO-

TeXHUYECKMII IpoLecc CO3AaHMs ONITUMAIbHBIX
" YCJIOBU V1A YAOBJIETBOPEHUA NHPOPMAIITMOHHBIX
'3 notrpebHOCTE ¥ peasM3aniy IpaB rpakiaH,
OpraHOB rocyZlapCTBEHHOM BJIACTH, OPTraHOB
MEeCTHOTI'0 CaMOyIIpaBJIeHU s, OPraHU3aInii,
0011IeCTBEHHBIX 00'be IMHEHU T Ha OCHOBE
dopMUpOBaHUS M UCIIOJIb30BAHUS
MHPOPMAIIUOHHBIX pecypcon*.

3agaun mapOpMATHIANHH

1. Hugopmayuornnoe obecnevernue ecex 8udos8 ueno8euecKoil
deamenvHocmu. B kauecTBe MPUMEPOB BUIOB AEATEILHOCTH MO -
HO HA3BATh HAYKy, 00pasoBaHMe, IIPOMBIIIJIEHHOE IIPOU3BOCTBO,
CeJILCKOe X03AMCTBO, 3ApaBoOX paHeHHe K MHOroe apyroe. MHdop-
MAalMoOHHOe ofecleyeHMe CKJIAAbLIBAeTCA M3 CIEIUAIN3MPOBAH-
HEIX $oHAO0B (6a3 JaHHBIX, ApXUBOB, 6UOJIMOTEK) 1 COBOKYIIHOCTH
METOJO0B ¥ CPEICTB MX OPraHN3alluy ¥ NCIIOJIL30BAHUA.

2. HugpopmayuornHoe obecnedernue aKkmugéHozo omaovixa u 0o-
cyza niodeii. B nepByio odyepeab 9Ta 3aada JOCTUTAETCA IIyTEeM
ofeclieueHUA HACEJIEHHIO BO3MOXKHOCTHU TeJIefOCTyIla KO Bcel
COKPOBHMIIHHIIE MUPOBOM KYJLTYpPHI, 4 TAKKe CO3JaHUA MHAY-
CTPHH Tejiepa3BJIeYeHHI.

3. dopmuposarue u pazsumue UHGOPMAYUOHHLX nompes-
Hocmeil aodeil. DTa 3a5a4a HOCUT ONIpeieJIeHHBIH BOCIIUTATE -
HEII XapakTep ¥ ABJAETCA OZHOM M3 3a7au 00Imero oopasoBa-
HUA. YueOHAA MJIHM IIPOUSBOACTBEHHAA JEATEJbHOCThL JIoAei
OOJIXKHA CTUMYJIMPOBATH UX K IOBBIIIEHUIO CBOETO YPOBHS UH-
dopmuposanHOCTH. Bea pemrenus 3Toi 3ajaui HeJIbL3sI pacCUU-
THIBATh Ha ycllex MHGOpPMATH3AIMH, TAK KAaK €€ peadyJbTaThl
MOT'YT OKA3aThCA IIPOCTO HEBOCTPe6GOBaHHEIMM.

W3 PepepansHoro 3akoHa «06 nabopManuu, HHPOPMATUIANNH U 3aIUTe
uadopmanumn» ot 20.02.1995 Ne 24,
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4. Dopmuposanue ycrosuil, obecneiusanuux ocyu,ecmae.Je-
Hue ungopmamusayuu. K TaKHAM yCIOBUSIM OTHOCATCHA PA3JINY-
Hble BHAH ofecnmedyeHHWs MHPOPMATH3ANHU: SKOHOMHYECKHE,
OpraHM3anyoHHLIEe, HAYYHO-TeXHHYECKHe, InpaBoBhie. Co3ja-
HHe 3THX YCJIOBHH — (QYHKIMs rocyAapcTBa, OPrasHoB, yIpas-
JIAIOIMX IPOIECCaMM HHPOPMATHIANMH.

HuedopMannoHHbIE IPECTYILICHHS N MHPOPMAIMOHHANA
6e3onacHOCTH

Mnuorue yepThl HHQOPMAITMOHHOTO O0OIIIECTBA YK€ IIPHCYT-
CTBYIOT B COBPEMEHHOM JKM3HH PA3BUTHIX CTPaH. KoMnbioTephl
KOHTPOJHPYIOT paGoTy aTOMHBIX PEaKTOPOB, PaCIpPeAeJIsIOT
3JIEKTPO3HEPIui0, YyIpaBJdAIlOT caMoJieTaAMH U KOCMHYECKHMH
KopabysiMH, OIpeAeJISAIOT Hale;KHOCTh CUCTEeM O60pPOHEI CcTpa-
HBl B GAHKOBCKHX CHCTEM, T. €. MCHOJIb3YIOTCA B 06JacTax
obmecTBeHHON KH3HH, ofbecmeumBalOIuUX OJsaromoyyuyue H
Aaxke )KU3Hb MHOXKECTBA JIoAei.

JKH3HEeHHO BaxXHO# AJA o6IIecTBa CTAHOBHTCS
npobysiema mHpOpMAIHOHHOMH 6e3omacHOCTH

AENCTBYIOIIMX CHCTEM XpaHEHMs, Iepefadyy u
ob6paboTkn nEPOpPMAAH.

O BaXHOCTH 3TOi Npo6GJieMbl CBHAETEJILCTBYIOT MHOTOYHMC-
Jgenable GakTel. Kaxanie apaguaTs cekyHA B CIIIA npoucxoauT
IpecTyIJIeHHEe C HCIOJb30BAHUEM IIPOrpaMMHBIX cpeacTB. Bo-
nee 80% KOMOBLIOTEPHHIX IIPECTYILJIEHHUH OCYIIeCTBJIAETCS 4de-
pes raobannEyIo ceTh UHTEpHeT, KOTOpasa o6ecnedyruBaeT mMIupo-
KHe BO3MOXKHOCTH 3JIOYMBIIIJICHHNKAM AJIA HapyIIeHWii B I1o-
6anmpEOM MacmTabe. Ec/IM KoMIbIOTED, ABAAIOIIHHACA 06 bEKTOM
aTak¥, NoAKadeH K VHTepHETY, TO AJNA «B3JOMIIHKa» HET
005bII0H pasHULOLI, I'le OH HAXOAUTCA — B COCeAHEH KOMHATe
HJIM Ha APYTroM KoHTHHeHTe. I[loTepH OT XMIeHUS HJIH IIOBPeXX -
JAeHHA KOMOBIOTEPHLIX JaHHHIX COCTaBJAIOT 60s1ee 100 MaH mo-
JapoB B roj. Bo MHOrnx ciydyasx OpraEHM3alMH JasKe He IIoJ0-
3PEeBaIOT, YTO «BTOP)KEeHHE» MMeJIO MeCTO, XHUIleHue uadopma-
IV TPOMCXOANT He3aMEeTHO.

IlepeuncnnM HeKOTOPHIE BUALI KOMIBIOTEPHBIX MMPECTYILJIE-
HHH, KOIr'Zjla KOMIBIOTED ABJIAETCA NHCTPYMEHTOM AJIsI COBepIIle-
HUSA NPECTYILICHHs, 8 00beKTOM IIPEeCTYIJIEHUS ABJIAETCA HUH-
dopmanusn:
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1. HecanKyuoHuposaHnHotii (Henpasomephuiii) docmyn K
uUH@popmayuu. JINo mojayyaeT JOCTYI K CEKPEeTHOM MH-
dopmanuu, HaipuMep, nyreM nogbopa mudpa (maposs).
IlopaBaalomee 60NBIIUHCTBO pa3paboTOK B 06,1aCTH MH-
dopManMoHHOI 6e30IIaCHOCTH MOCBSAIEeHO UMEHHO 3TOMY
BHJY IPECTYIJIEHUIi, YTO IMO3BOJIAET 06eCIIeYUTL OXPaHY
roCyAapCTBEHHBIX M BOEHHBIX CEKPETOB.

2. Hapywenue pabomocnoco6HOocmu KOMNblOMepHoU cuc-
memyvt. B pegynbTaTe nIpegHaMepeHHEBIX AeHcTBHII pecyp-
ChI BHIYMCJIUTEJIbHON CHUCTEMEI CTAHOBATCSA HELOCTYIIHBI-
MU WIN CHMXKaeTcd ee paboTocrocobHocTs. [IpnMepom Ta-
KOro pojia IIPeCcTYILUIeHMH #ABJIAETCS CcO3NaHHe U
pacipocTpaHeHne KOMIbIOTePHLIX BUPDYCOB.

3. IToddenkxa (uckarxenue uau u3meHeHue), m.e. Hapyule-
Hue yes0CMHOCMU KOMNbIOMepHOil undopmayuu. Ita fe-
ATEJBHOCTD ABJIAETCA PA3HOBHAHOCTHIO HEIIPABOMEPHOI'O
nocryna Kk mHpopMamuun. K mogo6HOro pojga AeHCTBUAM
MOKHO OTHECTH IOJATACOBKY Pe3YJIbTATOB I'OJIOCOBAHUA HA
BbIGOpax, pedepeHiyMax U T. . IyTE€M BHECEHUA U3MeEHe-
HUI B UTOT'OBEIE IIDOTOKOJIBI.

KomnviomepHuoim eupycom Ha3viéaiom 6pedOHOCHbLiL npo-
2paMMHbLL K00, cnocoBHbLE HaHecmu Yusep6 OGHHbIM HA KOM-
nolomepe uau evt8ecmu ezo u3 cmpos. OCHOBHEIMM pa3HOCUHMKA-
MM BHPYCOB ABJIAIOTCS: HEJULEH3UOHHOEe IporpaMMHoe obecrie-
yeHUe, (Pailabl, CKOMNPOBaHHBIE U3 CIYYailHEIX HCTOYHHKOB, a
Tax)Ke riobanpHAs KOMIbIoTepHAaA ceTh HHTepHEeT. Bophbo0ii ¢
KOMIBIOTEDHBIMU BUDYCAMU 3aHUMAIOTCS CIIeI[MAJINUCThI, CO37a-
IOIIe AaHRTHBUPYCHBIE IPOTrPAMMBI.

B cocTaBe mporpaMMHOro obecreueHusa KOMIbIOTepa 06s3a-
TEeJIbHO JOJI’KHBI IIPHCYTCTBOBATh AHTHMBUPYCHBIE IPOrPAMMEI.
OmgHaKO TaKyIO IIPOrpaMMy HeIOCTATOUHO JUINb OXHAMKABI YCTAa-
HOBHTH Ha KoMIbloTep. ITociie 3TOro Hy>KHO peryJsapHoO oGHOB-
JATh ee 6a3y — J00aBAATH HACTPONKM Ha HOBblE€ TUIIRI BUPDYCOB,
Han6osiee omepaTMBHO TaKkoe OOHOBJIEHME ITPOM3BOJUTCS Yepes
HNHTepHeT cepBepaMm (GUPM-IPON3BOANTENCI aHTHUBUDYCHBIX
IporpaMm.

MepsI o6ecrieueEuss HHGPOPMAIMOHHROH 6e30IIaCHOCTH

OTH Mephl IPMMEHSIOTCSA B OCHOBHOM Ha 3Talle 3KCILJIyaTa-
OVUH UHPOPMAIUOHHOMN CHCTEeMBI.

Pa3paboTUMKH CHCTeMEI, IpeJHA3HAYEHHON AJA 00paboTKu
BaykHOI MHPOPMAIMHN, JOJKHEL IPEAYCMOTPETH CPEACTBA A1 -
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ThI YK€ Ha dTale ee co3ganua. CyIiecTByeT fake CIIEIIHaILHBIN
TePMHH 33IMHINEHHAA CHCTEeMAa — 3TO NHGOpManOHHAA CUCTe-
Ma, obecieunBaloIasa 6esonacHocTs 06pabaTriBaeMoil nupOpPMAa-
MU U OOJEePIKUBAIONIAsI CBOIO paboTOCIIOCOOHOCTD B YCIOBHAX
BO3JAEHUCTBHS Ha Hee 3aJaHHOTO MHOXKECTBa yrpo3 (HapylieHue
IeJIOCTHOCTH HHPOPMAIlUM, HECAHKIMOHUPOBAHHLIM JHOCTYII,
TIONBITKH HapylIeHUs paboTOCIIOCOOHOCTH).

CpencTBa 3alfUTHl COBPEMEHHLIX MHGODMAIIMOHHBLIX CHC-
TeM IJOJIYKHEI YYUTHIBATh COBpeMeHHEIe (GOpPMEI Ipe/iIcTaBIEHU A
uHpopManuu (FUIEPTEKCT, MYJbTUMEAHA U T. 4.). Passutue
JOKAJNBHBIX ceTeil 1 NHTepHeTa AUKTYeT HEOOXOAMMOCTS 3d-
(deKTUBHON’ 3aIIUTHI IPH YAAJIEHHOM AOCTyIle K MH(pOpPMAaIIUHU.
Heo6xoaMMO0 OCYIIIECTBIATH 3all{UTy OT aBTOMaTHYeCKUX (IIpo-
rpaMMHBIX) CPE/ICTB HaNaJeHUA: KOMIBIOTEPHLIX BUPYCOB, aB-
TOMATH3UPOBAHHEIX CPEJACTB B3JIOMA.

TexHOJIOrHUA CO3AAHNA 3aIMUIIEHHBIX ABTOMATU3MPOBAHHBIX
cucteM o6paboTKM HHPOPMAUY IPEATIONAraeT HCIIOIb30BaHUE
¥ clefoBaHHE CTAHAAPTAM HHMOpPMAIMOHHOII 6e3onmacHOCTH,
KOTOPRIe M3JI0KEHEI B CIIeI{MaJbHbIX JOKYMeHTax. B Poccuu —
aTo fokymeHTH "'ocrexkomuccuu, B CIITA — Tax HaspiBaeMas
«OpanixeBas kHUra». CymecTByOT Takke « EfMHEIe KpUTEpHUH
6e30nacHOCTH HH(POPMAIIMOHHBIX T€XHOJOIUA», ABIAIOIIHECH
Pe3yJIbTaTOM COBMECTHRIX YCHJINII aBTOPOB CTAHAAPTOB MHGOD-
ManumoHHOM OesomacHocTn u3 CIITA, Kanaanl m Espornnl. 910
CBUJETEJIbCTBYET O TOM, UTO npobiemMa nHGOPMAITHOHHOI 6€30-
NAaCHOCTH ABJISETCA MEKIoCcyAapCTBeHHOIM.

Hapsaay ¢ nporpaMMHO-TeXHUYECKHUMHU CPEeACTBAMHY 3AILUThH
uHGOpPMAaIMH AeiiCTBYIOT IIpaBOBLIE, IOPUJHYECKHE MeDhI 3aII{1-
Tel. B 1996 roay B Poccuu BnepBnie B YroJIOBHEIH KOAEKC GBI
BHeceH paszeJ «IIpecTynieHus B chepe KOMILIOTEPHOI MEGDOD-
Manuu». B HeM onpesesieHb Mephl HAKa3aHUA 3a IIepeYrCIIeH-
HbI€ BBINIE BUAbI KOMIILIOTEDHBIX IIPECTYIIIEHUHA.

K samuTte nuaopManuu OTHOCUTCS TAKKE U
OCYIIIECTBJIEHNE ABTOPCKUX U UMYILECTBEHHLIX

IIpaB HA HHTEJJIEKTYAJbHYIO COOCTBEHHOCTS,
KaKOBOH ABJISETCA MPOrpaMMHOe obecIieueHue.

HeobxoxpuMoil cocraBisaiomei obieil KyJabTyphl COBpeMeH-
HOI'0 4YeJIOBEKa CTAHOBHUTCA MHMOPMAIMOHHAN KYJBTypa. 9TO
MOHATHE BKJIIOYAET B ce6si He TOJBLKO YMEHHME HCIIOJNL30BATE Cpe-
IcTBA MHPOPMAIIMOHHO-KOMMYHUKAITMOHHEIX TE€XHOJOIUiA, HO
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U cobJIo/ieH1e IPABOBBIX HOPM B CBO€Hl HMH(OPMAITMOHHOI fes-
TEJHbHOCTH.

g@ KopoTko o rnasHom

B nrdopManmmnoHHOM 061I[€CTBE OCHOBHBIM IIPEIMETOM TPYAO-
BOI JAeATEeJLHOCTH JIOAei CTAHOBHTCS HHpOpMAaIns.

NuadopmMaTu3anma — OPraHU3AIMOHHBIH COIMAILHO-3KOHO-
MUYecKHH H HayYHO-TeXHUYECKHUH IPOIlece CO3LAHN S O THMAJIL-
HBIX YCJIOBHH IS YAOBJIETBOPEHMA MHGDODPMAITMOHHBIX TOTPEeG-
HOCTeH M peaJIN3allMy IpaB I'pa’kJaH, OPraHOB I'oCyJapCTBEHHOM
BJIACTH, OPIaHOB MECTHOTO CAaMOYIIPaBJIeHUs, OPraHu3amuii, 06-
II[eCTBeHHEIX 00'be IMHEHN I HA OCHOBE (hOPMHUPOBAHUS U UCIIOJIB-
30BaHUA WHGPOPMAIIMOHHBIX PECYPCOB.

IIpo6sremMa mHPOPpMAIMOHHON 6€30IMACHOCTH CBA3AHA C IIH-
POKHMM HKCIIOJb30BAHMEM KOMILIOTEPOB B JKH3HEHHO BAX{HBIX
objacrax.

OcHOBEBIE (POPMEI KOMOLIOTEPHBIX IPECTYIJIEHUI: HeCcaHK-
ILIMOHMPOBAHHKIH (HEMpaBOMEPHEIH ) AOCTYH K HHPOpPMAI MK, Ha-
pymeHEHe paboTocIocOOHOCTH KOMIBIOTEPHON CHCTEMEI, Hapy-
OIeHHe IeJIOCTHOCTH KOMIbIOTEPHON MHEGOpMAIMH.

OcCHOBHBIE MepHI IIO 3aIUTE OT KOMIOBIOTEPHLIX IIPECTYILIe-
HUMH: TeXHHYECKHe M anapaTHO-IpOrpaMMHEBIE, afMUHUCTPA-
TUBHEIE, IOPHINYECKHE.

BakHelimass Hay4HO-TeXHUYecKas 3aja4a B o6siactu wHGPOD-
MaTHKH: pasdpaboTKa TeXHOJIOTMH CO3AaHHSA 3aIMMIIEHHLIX aB-
TOMATH3MPOBAHHBIX CHCTEM 00paboTKu wHPOPMAILIMH.

IIporpaMMHOe ofecrieyeHNe SBJISIETCS HMHTEJNJIEKTYaJIbHOM
coGcTBeHHOCTHIO padpaboTunkoB. Ero ucmonb3oBaHMe HOJIKHO
OILIAYMBATHCA.

? Bonpocb! u 3adarus

1. ITo KaKUM IIPU3HAKAM MOXKHO CYAHUTH O HACTYIJIEHUH IIOXH HH-
dopmManuonnoro obmecrsa?

2. ITonpobyiiTe OneHNTH, KAKAA YACTH POAUTENEH BAITNX OAHOKJIACC-
HUKOB TPyAHATCA B cdepe MaTepHaJHLHOIO HPOM3BOACTBA, & Ka-
Kasa — B uHdopManuoHHOIi cdepe. Orcioza caenaiiTe BLIBOJ, KaK
JaJleKo MBI HaXOAUMCS OT CTafUH HHGPOpPMAIMOHHOr0 o0ImecTsa.

3. Yro raxoe undpopmaTusanua? Hazosure ocHOBHEIE Ieau MHPOD-
matusanuu. Kaxue us sTux neJieii B 6oapmeit uiam MeHaboei creme-
HH, II0 BalieMy MHEHHIO, JOCTUTHYTHI B Hameii cTpase?
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4. Kaxue AeiicTBUA OTHOCATCA K 006JiacTM HHMOPMAIIMOHHBIX IIpe-
CTYILJIeHUHA?

5. IlpuBeguTe IpHUMeEpPHI, KOTAA YeJOBeK 6eCCO3HATEIHHO COBEPINAET
MH(POPMAIIHOHHOE IPABOHAPYIIEHHUE,

6. Kakue cymecTBYIOT MepEI IO 3aluTe OT MHGODPDMAIIMOHHKBIX IIpe-
cTynneHuit?

7. Kaxue MephlI BbI GBI MOTJIM IIPEAJIOMKUTE CAMU ?

8. IloueMy WHCHOJB3OBAHME <«IIMPATCKUX$% KONHI IPOrpaMMHOIO
obecneyeHNA ABIACTCA IPECTYILIeHNEeM?

9. Kax Bl JymMaeTe, YTO IIPHUBJIEKAET XaKepOB (B3JIOMIIUKOB MHGODMA-
IHMOHHBIX CHCTEeM) B MX IpecTymHOM nesarTeabHocTH? Kakumu sd-
(heKTUBHEIMH CPEeCTBAMHU MOXCHO IIpeceYb TAKYIO JEATEJIBHOCTh?



3aknouyeHune

lMyTewecTBue 3aBepilueHoO!

Joporue yueHnkn!

BoT ¥ 3aBepHINJIOCH Ballle MYTEIIECTBHE 10 OKeaHy 3HAHMN
ooz HazsauueM «MTHDOOPMATHUKA»! 3anonHeHnl Bce Gejnie
OsTHA Ha KapTe. Tenephb BRI MOJKETe ellle pa3 BHUMATEJLHO pac-
CMOTDEeTh KapTy, BCIOMHHUTH, KAKHEe MATEPMKH M OCTPOBA BHI
MMOCeTHUJIN, YTO HOBOTO AJA cels y3Hall, KaKue IpHoOpesHn
npaKTHYeCKHe HABLIKH.

3HaHWA ¥ YMEHNUA, NOJyYeHHbIe MPH U3YYeHHUH Kypca mHGOp-
MaTHKM, IOHAA00ATCSA BaM B lasibHemelt yuebe. B coBpeMenHOit
mIKoJIe Bce GoJIbIiee 3HaYeHUe MpruodpeTaeT KOMIILIOTEPHAS TEX-
Huka 1 UKT B xauecTBe cpeacTBa oOyueHus. Hapsaay ¢ mpussIu-
HBEIMHM OYyMa)XHBIMHM YYeOHUKAMH HCIIOJIb3YIOTCA 3JIEKTPOHHEIE
yuebHnKK. HeorpaHnyeHHBIM HCTOYHUKOM y4eOHo# uHbopMa-
nuu craHosurcA MHTepHer. Bce mupe pasiuuHble HIKOJBHBIE
npeaMeTHl OyAyT o6pamaThes K KOMIObIOTEPHOMY MOJEJIHPOBAa-
HUIO KAK CPeACTBY 00YUYeHUA X PA3BUTHA INKOJILHUKOB. Benuka
BEPOATHOCTH TOT'0, YTO ITOCJIe OKOHYAHMSA IIKOJIBLI BAIIA AaJIbHEH-
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mas yuyeba u pabora Takke OyAyT CBA3aHEI C UCIOJL30BAHMEM
KOMIILIOTEPOB M KOMIILIOTEPHBIX TeXHOJIOTHI1. Bce 3T0 — mposaB-
JIeHHe 3aKOHOMEPHOTO IIpoiiecca 00IMeCcTBeHHOTO PA3BUTHSA, CBA-
3aHHOTO C MEPeXOfoM K cTaguu MHGOPMAIMOHHOrO OOIecTBa.
Bam 6niTh uireHamMu atoro odOmecrBa! MesraeM BaM BCAYECKHX
ycmexos!




Marepuan
ana yranybneHHoro
UsyyeHus Kypca




[lononHeHue
K rnaBe 1

1.1. Nepenaya uHdopmayumn
No TeXHUYECKUM KaHarnam CBA3MN

OcHoaHbie membl napazpagpa:
m cxema Illennona;
m Koduposanue u dexoduposarnue uHGoOpMALUU;
m wym u 3auuma om wynma. Teopus xoduposanusn
Hlennona.

Cxema Illemnona

AMepUKaHCKUI yYeHbIA, OAUH U3 OCHOBATEJEH TEOPUU HH-
dopmanuu, Kinog IlleHHOH IpeI0XKKAT CXeMY IIpollecca Iepeaa-
i 1HGOPMAIIMH 10 TEXHUYECKHUM KaHaJaM ¢BA3M (puc. 1.3).

Llym
/
NeTouHuk Koaupytouiee Kanan Oexoaupytowiee MpuemHunk
m-lq;\opmame—> YyCTPOWCTBO ] CBA3N ™ yCTpPOWCTBO g nHdopmaumnm
A
3auwuTa
OT Wwyma

Puc. 1.3. Cxema TeXHHYECKOH CUCTEMEI Ilepefiaun nHpopManuu

PaboTy Taxkoif cXeMbl MOXHO IIOSICHHUTH Ha 3HAKOMOM BCEM
mpolecce pasrosopa o Tejaedony. McTounnk mabOpMAiUM —
ropopAmInii uyeaoBek. Kogupymwilee yCTPOMCTBO — MHUKPOGOH
TesiepOHHON TPYOKM, C MOMOIIBI0 KOTOPOT'O 3BYKOBBIE BOJIHBI
(peub) npeobpas3yoTCA B 3JIEKTPUYECKHE CUTHAJIBI. KaHas cBsa-
3u — TenedoHHasA ceTh (IPOBOJla, KOMMYTATOPH TeJeOHHBIX
Y3JI0B, Uepe3 KOTOphIE IPOXOoAWT curHaiu). Jlekoampyroimee
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ycTpoiicTBo — TejsiehoHHAA TPpyOKa (HAaYIIHUK) CIIYIIAIOIIero ue-
JIOBeKa — IIpMEeMHUKa WHGoOpMaUuu. 34eCh NPHUILEHIINHA dJIeK-
TPUYECKUI CUT'HAJ IpeBpallaeTcs B 3BYK.

3nech nepeaaua HHGOPMAIIUK IIPOUSBOJUTCS B hopMe Helpe-
PBIBHOT'O 3JIEKTPHUYECKOT'0 CHTHAJIa. TO AHAJIOrOBadA CBA3b.

KomupoBanue n gekogupoBanue MHGOPMALUH

Ilox koaupoBarHeM noHUMaeTcA 1060 IIpeodpa3oBaHNe HH-
dopmanuu, UAyIEl OT ICTOUHUKA, B POPMY, IPUTOAHYIO AJIA
ee mepeAayM 110 KAHAJY CBA3H.

Ha 3ape spbl pagnocBsA31 NpUMeHAJICA Ko a30yxku Mopse.
TexkcT Mpeobpa3oBLEIBAJICS B MOCJIEA0BATEIBHOCTL TOUEK U THUPE
(KOpPOTKHX M IJUHHBIX CUTHAJIOB) 1 IepeaaBaJica B adup. Ilpu-
HUMAaBHIXI HA CJYX TaKyIo IIepeJadyy 4YeJJOBeK JOJKeH ObLI Cy-
MeTh AeKOAUPOBATh KOJ 00paTHO B TeKCT. Eilie panbiie a3dyka
Mop3se ucnoab3oBaiack B TejerpadHoOii cBA3u. Ilepenaua uH-
dopmanmy ¢c noMoubio a36yku Mopse — npumep JHCKPeTHOH
CBA3H.

B HacTosIiee BpeMs IIHPOKO MCIOJIbL3YyeTCA IH(PoBad
CBA3b, KOT/IA IepeAaBaeMasa HHPOPMALIUA KOTUPYETCA B JBOHNY-
Hy10 dopmy (0 1 1 — gBOoMuHBIe IUdpEI), a 3aTEM JEKOANDPYETCA
B TeKCT, u300pakeHue, 3BYyK. lludposas cBa3b, OYEeBUIHO,
TOXKe ABJAETCA TUCKPETHOM.

IIym u 3amuTa ot mryma. Teopusa kogupoBanus llleanona

TepMUHOM «IIIYyM» Ha3bIBAIOT Pa3HOro poja IIOMEXH, UCKa-
JKalollye nepejaBaeMulil CUTHAJ U IPUBOJALIME K IIOTepe UH-
dopmanmu. Takne moMexu mpexae BCero BOSHUKAIOT IIO TeX-
HUYECKHMM IIPMUYMHAM: ILIOX0€ KauyecTBO JJMHUMK CBA3M, He3a-
IIUINEHHOCTh APYyr OT JApyra pas3jJu4YHBIX IIOTOKOB
nHbopMan M, mmepefaBaeMbIX II0 OJHHUM M TeM *Ke KaHaJaM.
YacTo, 6ecenys no Tessed@oHy, MBI CJBIIIIUM IIYM, TPECK, MeIlia-
IoIIIMe IIOHATE coOeceJHUKA, MJIM Ha HAIll pa3roBOp HaKJIaabIBa-
eTCA pas3roBop APYTrHX Jjiojeil. B rakux ciaydasx Heobxoauma
3aluTa oT IIryMma.

B mepsylo ouepensr NPUMEHAIOTCA TEXHUYECKHE CIIOCOOGBI
3aIUTH KaHAJOB CBA3H OT BO3AelicTBUA myMoB, Takue cio-
co0nl OBIBAIOT CAMBIMHY Pa3HBIMH, MHOT A IPOCTHIMH, NHOT A
OYeHb CJ0KHLIMU. Hanmpumep, NCTTOJIL30BaHKE SKPAHUDOBAH-
HOTro Ka6eJid BMECTO «T0JIOTO» IIPOBOJA; IPMMeHEeHNE pa3HOTo
poia GUIBTPOB, OTAEJAMIINX IOJE3HbIH CUTHAJ OT IIyMa,
H Ip.
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K. IlleHHOH pa3paboTaj CIenHaJIbHYIO TeOPHIO KOAHPOBa-
HHA, JAIOIMy MeTOABl 60ps6H ¢ mymoM. OgHa M3 BaXHBIX
H/ei 3TOM TEOPHH COCTOUT B TOM, UTO IIepeJaBaeMbIi 110 IUHUHU
CBA3H KOJ HOJXKEH OBITh H36BITOYHBIM. 3a CUET 3TOr0 IOTEPA
KaKo#-To yacTH HHGOpPMAaN U U IIPH IIepefade MOXKET GBITH KOM-
neHcupoBaHa. Hanmpumep, ecJyu IpHM pasroBope Io TejaedoHY
BaC IIJIOXO CJBIIIHO, TO, IIOBTOPASA KaXKA0€ CJOBO ABAXKIbI, BbI
uMeeTe GOJIbIIE IIIAHCOB HAa TO, YTO cobeceJHUK IIOMMET Bac
HIPaBHUJILHO.

OaHako HeJb3sd JejaTh M3OBITOYHOCTH CJIMINKOM 00Jb-
mIoi. 3To IPpUBeJET K 3aJePKKaM 1 YAOpPoKaHNIo cBaA3u. Te-
opusa xkoanpoBaHuda IIleHHOHa KakK pas M IMO3BOJAET IOJY-
YUTh TAKOM KOJ, KOTOPHIH OyaeT onTuMaabHEIM. IIpu aToMm
n36BITOYHOCT, NepexaBaeMoil mHpopManuu Oyzer MHUHH-
MaJILHO BO3MOXKHOIf, 2 JOCTOBEPHOCTH IIPNHATOI HHPOpPMA-
IOMH — MaKCHMAaJIbHOM.

B coBpeMeHHEIX cucTeMax HHMPOBOH CBA3H YaCTO IIPHUMEHA-
eTcd cJeAyIOIUA npueM 60psOH ¢ moTepeit nHGopManuy Ipu
nepezade. Bce coobiieHrne pa3buBaeTca Ha NMOPUHUH — nake-
mboi. (18 Ka’XA0T0 NaKeTa 8blYUCAACMCA KOHMPOAbHAA CYM-
Mma (cymMMa IBOMYHHIX NU(GP), KOTOpas nepeiaeTcs BMecTe C
IDaHHBIM ITIaKeTOM. B MecTe mpueMa 3aHOBO BHIYHCIAETCHA KOH-
TPOJIbHAA CYMMAa IPDUHATOTO NAKeTa, ¥ eCJIH OHa He COBIIAaAaeT C
IIepBOHAYAJIBHOM, TO IepeJada JAHHOTO IAKETa IIOBTOPSAETCH.
Tak OPOHMCXOAUT OO TeX INOp, IIOKA MCXOAHAA M KOHeUHas
KOHTPOJIbHBIE CYMMBEI HE COBIIAAYT.

@ KopoTko o rnaBHOM

Jl106asa TeXHNUeCKaA cUCTEeMa Nlepefadyl MHGOPMALH COCTO-
HT U3 HCTOYHUKA, IPUEMHUKA, YCTPOICTB KOAUPOBAHUA U NEKO-
AVPOBAHUA U KAHAJIA CBA3H.

ITox xogunpoBaHMEM NOHUMAaETCH IIpeobpa3oBanue HHPoOpMa-
ouH, uaymeii OT ICTOYHNKA, B GOPMY, IPUTOAHYIO AJIS ee Ilepe-
Aauy 1o KaHajy cBasu. [lekogupoBaHne — 3T0 06paTHOE Ipeos-
pasoBaHMe.

IIIym — 3TO moMexH, NPUBOASAINME K ITIOTEpe HHPOpMAaL Uy,
B TeopuM KOOMPOBAHUA paspaGoTAHLI MeTOAEI IIpeAcTaBJIe-

HHUA NepefaBaeMOi MHGOPMALMH C I[€JIbI0 YMEHBIIEHUS ee 1o-
Teph II0J BO3AeCTBHEM myMa.
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? Bonpocst u 3adarus

1. HaszoBuTe OCHOBHBLIE 3JIEMEHThI CXEMHl Ilepefadyd MHbopManuu,
npexanoxeHHoi K. IlleraoHOM.

2. Yro TaKoe KOOUPOBAHME U AEKOAUPOBAHMe MPH Hepegade MHEGOp-
Manuu?

3. Yo Takoe mym? KaxkoBH ero mocjiecTBMA NpH nepeaadye HHPoOp-
manun?

4. Kakwne cymecTByIoT coco6bl 60ps6bI ¢ IryMom?

1.2. ApxuBupoBaHue u pasapxusupoBaHue channos

Ocnosnuvie memuvt napazpaga:
m npobaema crucamus OAHHbLX;
B a20pUmMM CHAMUSA C UCNONLb30BAHUEM KODA nepemMeHHOl
ONluHbL;
N AJNZ0PUMM CHCAMUSA C UCTIONb30BAHUEM KOIPPuyuerma
noemopenus;
u POZPaAMMbl-apXU8amopbsl.

IIpo6Gaema cikaTHS JaHHBIX

Brb1 yaxe 3Haere, 4To ¢ IOMOLIbIO I106anbHOM ceTn UHTEpHET
MOJIL30BATEJb MOJYYaeT AOCTYI K OTDOMHBIM MH(ODMAaIMOH-
HBIM pecypcaM. B ceTu MOKHO HaliTH peIKYI0 KHUTY, pedepart
IpaKTUUECKH II0 11000ii TeMe, poTorpad@uu 1 My3EIKY, KOMIBIO-
TEPHYIO UT'PY ¥ MHOTroe Apyroe. IIpu nmepegaue sTHX JAaHHBIX IO
CETH MOTYT BOSHMKHYTb HPOOJIEMEI U3-38 UX OOJBIITOTO 06beMA.
IIponnyckHaA CrooCOOHOCTHL KAaHAJOB CBA3HM €INe JOCTATOYHO
orpanuueHa. IloaToMy BpeMs mepefadyu MOMKET OBITH CIUIIKOM
6onpmuM. Kpome Toro, ajia ¢aitnoB GoJLIIIOro pasMepa MOYXKET
OKa3aThCA HeJOCTATOYHO CBODOIHOI0 MecTa Ha JHCKE.

Perrenne npo6eMpl 3aKJII0YAETCA B C2KaTHH JaHHBIX, KOTO-
poe BeJleT K COKPaLleHHIo 00'beMa JaHHBIX [IDM COXPaHeHU! 3a-
KOAMPOBAaHHOIO B HUX cojepkaHusa. IIporpaMmmel, ocyniecTBiia-
I0l{ue Takoe CXKaTHe, Has3LIBAIOTCS apxHsBaTopamMiu. IlepBrie
apXMBATOPEl MOABMIUCH B cepeauHe 1980-x rogos. I'maBHOI
LeJbI0 X HCIIOJL30BaAHMNA OBLIA 9KOHOMHSA MecTa Ha JUCKaX,
uHGOPMAIMOHHBIN 00beM KOTOPBIX B Te BpeMeHa OblLI 3HaUH-
TeJIbHO MeHbIIIe 00'beMa COBPEMEHHEBIX JUCKOB.

20—1303
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CixxaTue AaHHBIX (apXMBHpOBaHMNEe (aiJI0B) IPOUCXOAUT IO
CIeIHAJBLHBIM QJITOPUTMAaM. B 3TUX aJIrOpUTMAaX yallie BCero uc-
MOJL3YIOTCA ABE MIPUHIUIUAJIBLHO PA3JIUYaIONINecH UAECH.

AJXTOPHTM CXKATHSA ¢ MCIOJH30BAHMEM KOAA IepeMeHHOH
IIMHBI

ITepsas udes: ucnoav3oéarue Ko0a nepemenHoil OAUHbL.
JlaHHBIE, MOABEPTAIOIINECH CXKATHUIO, CHEeIMaJbHBIM 06pasom
JeJIAT Ha 4acTH (IeIIOYKU CHMBOJIOB, «CJIOBa»). 3aMeTHM, YTO
«CJIOBOM» MOXKeET OBITh M 0TAebHEII cuMBoJI (kKoa ASCII). na
Ka)XJOro «CJOBa» HAXOJHUTCS YACTOTA BCTPEUYAEMOCTH: OTHO-
IIeHWe KOJIMUYEeCTBa IMOBTOPEHUH JaHHOTO «CJOBa» K o0ImemMy
YHCJY «CJIOB» B MacCcHUBe JaHHLIX. FZles aJropurma c:KaTus
UHPOpPMallMK: KOAHUPOBATE HauboJiee 4aCTO BCTPEUAIOIUECH
«CJIOBa» KOJaMHU MEHbIIEH JJINHEI, YeM PeJKO BCTpeUYaloiuecs
«cJioBa». IIpu 3TOM MOYKHO CYIIIECTBEHHO COKPATHTH O0heM
daitna.

Takoit mogxox ussecTeH AaBHo. OH UcHoOJB3yeTCa B a3byke
Mopse, rge CMMBOJIBI KOAWPYIOTCS Pas3lMYHBIMU IIOCJIELOBA-
TeJbHOCTAMH TOYEK M THUpE, MPHUUYEM dYallle BCTPEYAIOIHUECS
CHMBOJIBI UMeIOT GoJiee KopoTKKe Koasl. Hanpumep, uacTo uc-
moab3yeMas OykBa «A» KOAUPYETCA Tak: ¢ —. A penkas 6yxsa
«» — Tak: e e ¢ — BoTiInuMe OT KOAOB IOCTOSTHHOMN JJIMHEI, B
3TOM cJyuyae BO3HHKAET MpobjeMa OTAeJIeHUA KOAOB OYKB ApyT
oT gpyra. B azabyke Mopse aTa npob6aema peraercs ¢ IOMOIILIO
«nay3sl» (mpo6eya), KOTOpad, IO CYTH, ABJIAETCA TPETHHUM CHM-
Bosom aindaBura Mopse, T. e. andpaBur Mopse He ABYX-,
a TPeXCHUMBOJIbHHIA,

HNuadopManusa B IaMATH KOMIBIOTEPA XPAHUTCA C UCIIOJIb30-
BaHUEM JABYXCHUMBOJBHOT'O aadasuTa. CnenuajbHOTO
CHMBOJIa-pa3fenTens HeT. 1 Bce ke yaajsoch OIPpUAyMAaTh CIIO-
cob coKaTHUA JaHHBIX C MePEeMEHHOM JJIMHOII Koja «CJIOB», He
Tpe6Gyomuil CHMBOJIa-pasaeauTensa. Takoi aJropuTM HA3LIBA-
ercda anroputrmoM [I. Xaddmena (BnepBrie ony6anKoBad B 1952
roay). Bce yHuBepcaJibHBIe apXHUBATOPEI paboTAaIOT IO AJITOPUT-
MaM, nogo6HbIM ajnroputmy Xaddhmena.

AaroputM cxaTHA ¢ McHIOab30BaHUEM KodtdduMenTa
IOBTOPEHH A

Bmopas udes: ucnoav3oséanue KoIppuyuenma nosemope-
Hus. CMBICJ aNropuTMa, OCHOBAHHOTO HA 3TOH HAee, 3aKII0Ya-
eTcA B CJIeJYIONIeM: €CJIM B CXKMMAeMOM MacCHBe JaHHBIX BCTpe-
JaeTcsda HellOYKa U3 MOBTOPAIOUINXCA I'PYIIII CHMBOJIOB, TO €€ 3a-
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MEHAIT napoii: unciao (koachbHuIMeHT) NIOBTOPEHUI — rpynma
CHMBOJIOB. B aTOM ciyuae AJIA JIUHHBIX IOBTOPAIOIUXCA LEI0-
YeK BBIMTPBHIII NaMATH IIPH CXKATHHU MOXKET OBITh OUeHb 0O0JIb-
muM. JaHHBIE MeTon Hanbosiee 3¢ dEeKTHBEH IPH CoKATHU Ipa-
dburueckoit uHGOPMALIHH.

IIporpaMMsbI-apXUBaTOPHL

IIporpaMMBI-apXHUBATOPHI CO3TAIOT APXHUBHEIE (haitiibl (apxu-
BbI). ApXHUB IIpeAcTaBJaAeT coboil ¢aila, B KOTOPOM B C3KaTOM
BHJEe XPaHATCA OOUH WJIH HECKOJIBKO (aitnoB. Ina ncrnoan3oBa-
HUA 32apXWBHPOBAHHBIX (ailJI0oB HeO6XOAMMO IMIPOU3BECTH MX
u3jJe4YeHUe M3 apxXuBa — pa3apXHBHpoBaHHe. Bce mporpam-
MBI-apXHBATOPHI OOLIYHO IPEAOCTABIAIOT CIAECAYIOIINE BO3MOMK-
HOCTH:

o nobaBieHHe GaiJIOB B ApDXUB;

e H3BJIeuUeHHe (alIOB U3 apXUBAa;
e ynaaenue dailjoB U3 apXHBa;

@ IIPOCMOTP COAEP>KMMOTIO apXHBa.

B Hacrosimmee BpemMa Haubojsiee HONYJAPHBI apXHBaTOPLI
WinRAR u WinZip. WinRAR ob6nazaer 6os1ee HIHPOKMMH BO3-
MOXKHOCTAMH IO cpaBHEeHUIO ¢ WinZip. B uacTHoCTH, OH JaeT
BO3MOXXHOCTh CO3JaHUA MHOTOTOMHOrO apxuBa (3To ymo6Ho,
€CJIX apXUB He0OXOAMMO CKOIMMPOBATh Ha AUCKETY, a ero pasMep
npesbIimiaeT 1,44 M6aiiT), a Tak:ke BO3MOXKHOCTh CO3JaHUA ca-
MOPaCHaKOBLIBAIOIIIETOCA apXHBa (B 3TOM cJIyduae AJifd U3BJede-
HUA JaHHBIX U3 apXHBa He HYYKEH CaM apXHUBaTop).

IIpuBengeM mpumMep BHITOABI MCIOJb30BAHHUA apXHBATOPOB
IpH Iepefave JaHHBIX IO ceTH. PagMep TEKCTOBOro AOKYMEHTA,
coAep Kaliero naparpad, KoTopelil Bel ceifuac uuraere, — 31
K6. Ecam b5TOT JOKYMEHT 3aapXHMBHPOBATh C IIOMOIIbIO
WinRAR, To pasmep apxuBHoOro ¢gaiia cocraBuT Bcero 6 Ko6.
Kax rosopuTtcs, BeIiroga HaJIulIo.

[onn3oBaThcA MporpaMMaMHU-apXHBaTOPaMU OU€Hb IIPOCTO.
YroO6bI CO3KAaTh apXUB, HY’KHO CHauaJjia BRIOpaTh Gailibsl, KOTO-
pble He0OXOAMMO B HEI'O BKJIIOUHTh, 3aT€M YCTAHOBUTH HE06XO0-
OUMbIe ITapaMeTpsl (cmocob6 apxuBanuu, hopmaT apxuBa, pas-
Mep TOMa, €CJIM apXUB MHOTOTOMHBI), ¥, HAKOHEIl, OTAATh KO-
maHgy «Cos3zaTth apxuB». IIoXokMM 06pa3soM HOPOHCXOAUT
obpaTHOe AeiicTBHEe — M3BJedYeHHe (ailioB U3 apxuBa (pacma-
KOBKa apxuBa). Bo-mepBrIx, HY>KHO BEIOpaTh haiiibl, U3BICKae-
Mble U3 apXHBa, BO-BTOPBIX, OIPENEJIUTh, KyAa KOJIKHBI OBITH
noMelleHbI 3TH (palliibl, 1, HAaKOHEl, OTAaTh KoMaHAy « A3Bieun
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daiianl n3 apxuBa» . Ilogpob6Hee ¢ paboToi IporpaMM-apXHuBaTO-
POB BbI [I0O3HAKOMUTECH HA IPAKTUYECKNX 3aHATUAX.

@ KopoTko o0 rmaBHOM

C:xaTtne nHbopManuu MPOUBBOAUTCS C IIOMOIIBLIO CIIEIAATIb-
HBIX IIPOrPaAMM-apX UBATOPOB.

Yarge Bcero B AJITOPUTMAX CXKATHUSA UCIOJbL3YIOTCS ABa METO-
Ja: UCIOJIb30BaHKUE KOJa NepeMeHHOH AJINHEL M UCIIOJIb30BaHHUe
Ko3(ddHIueHTa MOBTOPEHU A IPYIIILI CHMBOJIOB.

? Bonpoce! u 3adaHusi:

1. B ueM pasauume KOJAOB IIOCTOSIHHON U MEPEMEHHOMN AJNHLI?

2. KaknMu BO3MOXKHOCTAMH 00JIafaI0T IPOrpaMMbI-apXHUBaTOPbI?

3. KakoBa mpuuMHA IMMPOKOro NMPUMEHEHMS IPOrpaMM-apXHBaToO-
pos?

4. 3HaeTre M Bhl pyrue MporpaMMBI-apXHBATODHI, KpOMe IIepedunc-
JIeHHBIX B 9TOM maparpade?



JononHeHwue
K rnase 2

2.1. Cucrembl, Mmoaenu, rpagbi

OcHosnvie memyL napazpaga:
B nOHAMUE CUCTNeMbL;
zpag cucmembol;
cmpyKmypa cucmemot,;
8udvl zpagos;
uepapxuueciue cucmembi u depe6os;
cemu.

IlonsaTHE CHCTEMBI

Mmu1 6yzeM yrnoTpebaTh TEpMHHE CHCTEeMa s 0603HAYeHUA
CJOKHEIX O0'bEKTOB.

Cucrema — 3T0 06'bEKT, COCTOAIMUIA
M3 B3aMMOCBA3AHHLIX 3JIEMEHTOB

H cymec'rnylomnﬁ KaK €eJHHOe neJioe.

Hasepusaka BaM IPHUXOJHJIOCH CJHLIINATL TAKHE CJIOBa, KAaK
«cHucTeMa O6pa30BaHHA», « TPAHCIOPTHAS CHCTEMAa», «CHCTEMa
BOIOCHA0KEHHA», «ropHas cucTeMa». JleicTBHTENBHO, CIOBO
«CHCTEMAa» OU4eHb JacCTO yIoTpebiasercsa B peun. Ilox aTum cio-
BOM MBI OOLIYHO IOHHMAaeM 4TO-TO CJIOXKHOE, COCTOAIIee U3 MHO-
sKecTBa 3JIeMeHTOB. Hanmpumep, cucTeMa ropoJICKOro TPAHCIIOP-
Ta BKJIO4YaeT B cebA TpamBam, aBTOOYCHI, TPOJLIEHOYCHI, TpaM-
BaiilHBIe IIyTH, JHHHH JJIEKTPOIEpeAad, Jemo, CIyXKOnl
TEeXHHYECKOro O0CIy;KHBaHHAA U TIP.

Hugpopmayuonnas moderv 8caxoii cucmemovl doaxna om-
pajxcamov ee cOCMAB U C8A3U MeNdY cOCMABIAIOULUMU ee Ie-
MeHmamu.

I'pad cucreMmmnt

ITocmoTpuTe Ha puc. 2.9.
Ha HeMm B 0BaJyIax 3almACcaHbl HA3BAHHSA HaCeJE€HHBIX ITYHKTOB
c Kaptuel m3 § 7. IIlyHkTHI, cBA3aHHBIE HA KapTe AOpOram#,
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7. O3épHan

. MoaropHas

Puc. 2.9. I'pad, orpaxkamoniuii cBA3H
MeXAY HaCeJeHHLEIMH IYHKTaMH

coeMHeHbI Ha PUCYHKe JHHMAMH. OJHAKO Ha KapTy 9TOT pH-
CYHOK He IIOXOXK: OTHOCHTEJIbHOE pacIOJIOJKEHHe IOCEeJKOB,
¢dopma u gIuHA JOPOr 3eCh He OTpasKeHbl. VI3 pUCYHKA MOYKHO
JUIb Y3HATH, MEKAY KaKMMH HaCeJIEeHHBIMH IIYHKTaMH €CTh
noporu. Takoi pUCYHOK fABJIsAETCA rpagom.

CrpyxTypa cHCTEMBI

B mammem npumepe Mbl pacCMaTPHUBAEM JAaHHYIO MECTHOCTh KAK
cucmemy 83AUMOCBAIAHHBLX HACELEHHbLX NYHKMOE. DIeMeHTa-
MH 3TOM CHCTeMBI ABJIAIOTCA TOCENKH. Pacrooskenue Jopor Mex-
[y TIOCEJIKAMH OIIpeAessieT CMPYKmypy JAHHON CUCTEMBI.

CTpyxTrypa — 3TO OllpefieIeHHbI! IOPAKOK
00'beJMHEHUS 3JIEMEHTOB, COCTABJIAIOIINX
CHCTEMY.

AJIeMeHTBI CHCTEeMEBI (OHH H300paKeHbl OBAJIAMH ) HA3bIBAIOT-
cA BepHIHHAMH rpaga. CBa3n MeXXay 2JIeMeHTaMH H300parka-
TCcs Ha rpade JuHUAMH. Ecin muHnsa HanpasjaeHHad (T. €. CO
CTPEJIKOIi), TO OHA Ha3bIBaeTcA AYroH. Eciu HeT cTpesIKH, TO 3TO
pebpo. [IBe BepiinHbI, COeJUHEHHbIe peOpOM HJIM AYroil, Hasbl-
BaIOTCS CMEXKHBIMH.

Pagsbepemcs, nouemy rpad Ha puc. 2.9 coep:XKUT HeHaIIpaB-
JIeHHbIEe JIUHUH. BecsAKas CBA3b MMeeT OIIpejleJIeHHBIH CMBICJI, €€
MOJKHO KaK-TO HasBaTh. Ha Hamem rpade cBsI3¥ Ha3hbIBAIOTCA:
«COoeIuHEHB! Joporoii». IIOHATHO, 4TO ecJIM ImoCceJIOK A coeau-
HeH Joporoii ¢c nocejgkoM B, To, 3HauuT, u B coequnen c A. 31ech
He MO2KeT ObITh OHOCTOPOHHEI CBA3H.
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Takue CBA3M HA3LIBAIOTCS CHMMeETPHYHBIMH. CHMMeTpHY-
HbIe CBA3M Ha rpacde — aTo pebpa.

Ilpocreiiieii CcTPyKTypo#l cHMCTeMBbI SBJAECTCA JHUHeHHas
cTpyKTypa. Ecaiu, HamipuMmep, HaceJleHHble TyHKTHI A, B, B, I’
PacmoJIoKeHb! BAOJb OSHOM JOPOTH, TO CUCTEMA JOPOMKHOM CBA-
3¥ MEeXXAy HUMH NMeeT JIUHEeHHYIo cTpYyKTYpYy (puc. 2.10).

Puc. 2.10

A Temnepb pacCMOTPHUM IIPUMEDP CHCTEMBI ¢ HECHMMETPHYHEI-
My cBA3aMu. N306pasumM B hopme rpacda cucremMy, COCTOAILYIO
M3 JBYX 4YeJIoBeK: oTia (ero 30ByT JleB) u cuiHa (AHApeit):

Ces _D>————> Anapei >

Crpesnka (Iyra) oTpasKkaeT cBA3b «ObITH OTHOM» . B TakoM ciry-
Yyae $fACHO, UYTO cHOpaBeAJuB ¢(akT «JIeB sABIsgETCS OTIOM
Anapes», Ho He Ha060poT. ATOT PAaKT N IpeAcTaBJIeH Ha rpade.

Buas rpacdos

T'pad, B KOTOPOM BCe CBSI3H M300pa’KeHb! [yraMi, Ha3bIBaeT-
Csl OpHEeHTHPOBAHHBIM rpagom.

Ha puc. 2.11 nszobpaxkeH OpUeHTHPOBaHHLIH rpad, coaepxa-
muit nHGOPMAIIUIO 0 MY¥KCKOM COCTaBe HEKOTOPOIi CeMbH.

31ech 1yru 0603HAYAIOT CBA3b «ObITL OTIIOM», T. €. JIeB ABJIA-
erca otuom AHApea u Ilerpa, AHapeil — oren AJiekcesd, a
ITerp — oren Muxanna u IIMuTpusa. ¥ KaMJ0oro 4ejoBeKa MoO-

C_Jles >
C e >

Canescen > Cwann > Cawrpnia

Puc. 2.11. OpueHTNpOBaHHBIH rpad POACTBEHHBIX CBA3EH
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sKeT GLITH TOJBKO OHUH OTeIl, HO HeCKOJIbKO AeTeii. [ToaTomy B
KajkAyIo BepIINHY rpada MoKeT BXOOUTH TOJbKO OJHA CTPeJKa
(nyra), a BRIXOAUTh — HeCKOJbKO. Takoi rpad mpeacrasiaseT
co00ii regeajioruaecKoe aepeso.

JlepeBoM Ha3wBIBaIOT rpad, B KOTOPOM HET IleTejb, T. €. CBA-
3aHHLIX 10 3aMKHYTOM JIMHUYA BEPUIUH.

I'pad Ha puc. 2.9 Hesb3s Ha3BaTh JepeBoM. B HeM oueBHIHBL
metiau: Maun — Iloaropaas — Bo6pul — EnoBo — aum u mp.
Ecam 6n1, Hampumep, Mexay EisoBo m Bob6pamu, EnoBo u
Q3épHoii He 6BLIO AOpOT, TO TaKoi rpad GBI ObI AepeBoM.

V¥ nepeBa Ha puc. 2.11 BepmuHa «JIeB» aBasercsa kopaem. Ot
KOPHA HAYT BETBH, MO KOTOPHIM MOXKHO AoOpaThcsa mo 6o
APYroi BepIIMHEI JAepeBa TOJbKO IO OgfHOMY IyTH. KoHeuHbIe
BEPIMUHBI KaXKA0M BeTBU HA3LIBAIOTCA JHCTHAMH.

Hepapxugyeckue CHCTEMbI M IepeBbs

HazpaHHUe ¢/iepeBo» BHIGpaHO He CIAYYailHO, IIOTOMY YTO O4e-
BHAHO HEKOTOpOe BHeIIHEee CXOJCTBO C JepeBOM-pacTeHHEeM.
IIpaBaa, AepeBo-rpad BHIMIAAUT IepeBepHYTHIM, HO 3TO CBA3A-
HO C Hameill MPUBLIYKOM DHMCATH CBEPXY BHH3, a He Hao6OpOT.
A cTpouTh AepeBo YI00HO, HAUNHAA C KOPHA.

Cucrema, nEbOpMAamUOHHAA MOZEJb KOTOPOit
OpeACTABIIAETCS B BUAE AeDeBa, HA3hIBAETCS

HepapXuIecKoil CHCTeMOM.

Kax npaBuiio, uepapxuieckyio cmpyxmypy umeiom obusecm-
6eHHble cucmeMmbt, MeWCOY LACMAMU KOMOPLLX YCMAHOBAEHbL
OomHoweHus nodyuHenHocmu (HampuMep: AUPEKTOp — Ha-
YaJIbHUK IleXa — HaYaJdbHUK yJacTKa — Opuragup — pabo-
 auit); cucmembui, mexcly wacmamu KoOmMopsvLx cCyuecmayiom om-
HoOweHus 8x0xc0enus 00HuUX 8 Opyzue (Hanpumep: bexepanu,
pecnybauka, obaacTts, ropoj, paiton). Ha puc. 2.12 Bul BUgHTe
«reorpadrueckoe aepeBo». Ero KopHeM ABJIAETCA BepIIMHA
«IInanera 3eMJs», INCTHAMH — rOPOAA.

Bepmunnl gepeBa Ha puc. 2.12 4yeTKO pasfaejieHbI Ha IATH
ypoBHei#i. llepeBo Ha puc. 2.11 uMeeT TpHu YypOBHA.

Jins nepeBa BBINONHAETCS NPaBUJIO: 8ePUILUHbL 8ePXHeEz0
YPOBHA C8A3AHBL C BePULUHAMU HUNCHEZ20 YPOBHA KaK «00UH KO
MHozum». OTUH KOHTHHEHT COJEePXXUT MHOYKECTBO CTPaH, O4Ha
CTpaHa — MHOXKEeCTBO PETHOHOB, a He Ha060poT.
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Mnaneta 3emnsa

G pocom > Copwanr > Cowny Cteroma S C Pocons
|
Cgan yoar>

Coopd Conmnd Gomon Groe waxerec Ceamar)

Puc. 2.12. I'pad nepapxuuecKoil CHCTEMBI
(«reorpadpmnueckoe gepeBo»)

HepapXuueCKUMH SBIAIOTCA PA3JIUIHEIC CUCMEMbL KAACCU-
durayuu 6 Hayrxe. Hanipumep, B 610JI0IUH BeCh YKUBOTHHIH MUD
3eM pacCMaTpPMBAeTCA KaK CHCTeMa, KOTOpas AEJUTCH Ha
THUIBI JKUBOTHBIX, TUIHI JEJISATCS HA KJIACCHI, KJIaCCHI COCTOAT U3
OTPAAOB, OTPALBI — M3 ceMeiicTB, ceMeilcTBa AeIATCA Ha POABI,
poanl — Ha Buabl. CirefoBaTeIbHO, CHCTEMA YKUBOTHBIX MMEET
IIEeCTUYPOBHEBYIO NEPADXUUECKYIO CTPYKTYDY.

Cet™n

A Temeps pacCMOTPHM CHCTEMY, H300paKeHHYIO B BUE rpa-
da Ha puc. 2.13. 3ToT rpad coaepKUT Ty Ke HHPOpMAaIUIO, UTO
n Taba. 2.5, 0 MoCeleHNN YeThIPbMA YUeHUKaMH LIIKOJIEI pa3-
JUYHBIX GaKyJabTaTHBOB. PycaHOB MOCeIaeT reoJIOTHIO M TaH-
ubl, CeMEeHOB — Tr'e0JIOTHI0 M I[BETOBOJACTBO, 30TOBAa — I[BETO-
BOACTBO M TaHIH, IIlnanuHa — TaHIBI.

PycaHos CemeHoB 3oT0Ba LUnsnuxa

|
Y v ‘ ¥ 4 v 4

Feonorus LiseToBOACTBO TaHup!

Puc. 2.13. I'pad, uMelonuil CTPYKTYPY THIIA «CETH»
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3mech UMEIOTCH JBAa YPOBHA BEPIIHH, HO IPABHJO «OAUH KO
MHOTHM» He BHINOJHAETCA. OUH yIeHNK MOYKET IIoceliaTh MHO-
2KeCTBO (paKyJbTaTHBOB; OAUH (HaKyJILTaATUB ITOCEINaeT MHOXKECT-
BO YueHHKOB. Taxoil npuMHITHUI CBA3KM HA3LIBAIOT ¢« MHOTHE KO MHO-
rum». I'pad ¢ Taxkoi CTPYKTYpPOIl HOCUT Ha3dBaHUE CETb.

DJIeMeHTHI CeTH He BCerja AeJIATCs II0 YPOBHAM. B ceTn Bo3-
MOYKHO NPOM3BOJIbHOE COeJMHEHWEe 3JIeMEHTOB: Ka)XIbIil 3Jie-
MEHT MO’KeT OBITh COoefHHEH c Jo0biM apyruMm. I'pad Ha
puc. 2.11 — npumMep JOPOKHOI CETH.

KopoTtko o rmaBHOM

CucreMa — 3TO OO'BEKT, COCTOAINUHA U3 B3aMMOCBA3AHHBIX
3JIEMEHTOB U CYIIEeCTBYIOIIIUHA KaK eJHHOE IeJIoe.

CTpyKkTypa — 3TO ONpeJieJIeHHBIH IOPAZOK O0bheIUHEHHA
3JIEMEHTOB, COCTABJIAIIIUX CHCTEMY.

C nomourbio HHGOPMAITHOHHOM MOoeJU-Tpada MOKHO BEIpa-
3UTh MHPOPMAIIHIO O COCTABE H CTPYKTYPE CUCTEMBI.

DJIeMEeHTHI CUCTEMBI H300paKaloTCA OBAJIAMH U Ha3bIBAIOTCA
BepIIvHAMu rpada; CBA3H HU300parKaloTcd JUHUAMU, COeIUHA-
IOIUMH BEPIIINHDI.

JIBe BepIIMHBI, COeJUHEHHEIE IMHHUEH, HA3bIBAIOTCA CMEXKHBIMH.

HecumMeTpuuHOE OTHOIIIEHKU e N300paykaeTcsa HallpaBJIeHHON
JuHuen (Ayroii); CHMMeTPHYHOEe — HeHaIpaBJEeHHON JIUHUEH
(pebGpom).

JIuHeliHasA CTPYKTYpa — IpOCTeHIasa CTPYKTYpPa CUCTEMBI.

I'pad, B KoTOpOM BCe cBA3U M300pasKeHbI [yraMy, Ha3bIBaeT-
Cs ODHEHTHPOBAHHLIM rpadoMm.

JlepeBoM Ha3BIBAIOT r'pad, B KOTOPOM HET IeTeJb, T. €. CBA-
3aHHBIX 10 3aMKHYTOM JJMHHNH BepIIuH. Mexay BepUIHHAMH CO-
CeIHUX ypOBHEI JlepeBa B HaIIpaBJIE€HHU CBEPXY BHU3 BBLITIOJHA-
€TCA IIPUHITUI CBA3H «OJHH KO MHOTUM » .

Cucrema, napopMaIMOHHAA MOJ[eJIb KOTOPOI IIpEJCTABJIAET-
cd B BH/JIE epeBa, HA3hIBA€TCA HepapXHU4eCcKoi CUCTEeMOiI.

Cers — 2TO rpacd cucTeMBI ¢ MPOU3BOJILHLIM NPHHIMIIOM
CBS3H.

? Bornipoce! u 3adaHusi

1. Yro Takoe cucTeMa; CTPYKTypa?
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2. Ha30BHUTe 3JIEMEHTHI, COCTABJIAIONINE CHeAVIOIIHe CUCTEMBI: aBTO-
MOOHJIb, MOJIEKYJIA BOJBI, KOMIILIOTED, Marasul, CoJlHeYHad CUC-
TeMa, ceMbd, byT6oabHaA Komanga, apmusa. O6ocHyiiTe B3aumo3sa-
BHCHMOCTD 3JIEMEHTOB 3THX CUCTEM.

3. Yro Takoe rpad? Kakyo nHOopManmuio OH MOKET HECTH B cebe?

4. Kax Ha rpade n3006pa’kaloTcs 3JIEMEHThI CUCTEMbI ¥ OTHOINEHUSA
MEXAY HUMHu?

5. YTo 3HAYUT «CHMMMETPHYHOE OTHOIIEHUE», «HEeCMMMEeTPUYHOe
otHommenue»? Kak oHm maobpaxalorca Ha rpade? Ilpusegute
IpUMEpPHI.

6. [MaiiTe *MeHa BO3BMOXKHBIM CBA3AM MEXIY CAEAYIOIINMHI 00bEKTa-
MH ¥ H300pa3uTe CBA3H MeXKJY HUMHM B Gopme rpada: 6paT u cect-
pa; yueHuk ¥ mKoja; Cama u Mama; MockBa u ITapuyK; MHHHUCTD,
AUPEeKTOp, pabounii; ITymkuH u JlaHTeCc; KOMIBIOTEP U IIPOILECCOP.

7. I'pad ¢ KAaKMUMH CBOICTBAMH Ha3BIBAIOT JepeBoMm? UTO Takoe Ko-
PeHb JepeBa, BETBH, JIUCThA?

8. Kakne cucTeMBl Ha3bIBAIOT HepPapXNYecKUMHu?

9. MoxxHo Ju cucreMy daitnos B Microsoft Windows (u eit mogo6ubix
OC) nasBaTh nepapxudeckoit? Kakoif CMBICT HMEIOT CBA3H MEXIY
aJleMeHTaMH 3Toi cucTeMuI? YTo B Hell ABNAETCA JACTHAMH, BET-
BAMH, KOpHEM?

10. Hapmucyiite B BuJe rpaga CUCTEMY, COCTOAIYIO U3 YETHIPEX OJHO-
KJIACCHHKOB, MEJY KOTOPHIMH CYILECTBYIOT CJEAVIOIIAe CBA3H
(BzaumooTHOIeENa) — Opyrxwam: Cama u Mama, Cama u lama,
Mamra u 'purma, I'puma u Cama.

I'nansa Ha monyueHHbI rpad, oTBeThTe Ha Bompoc: ¢ Kem Caina Mo-
JKeT IMOJETUTLCA CEKPETOM, HE PUCKY A, YTO OH CTAHET U3BECTEH KO-
My-TO Apyromy?

2.2. O6bEeKTHO-UH(POPMALMOHHBbIE MOAENHN

OcnogHble membl napazpaga:
s umo makxoe o6sexm;
ceolicmaa o6sexma;
cocmoanue obsexma,
nosedenue o6zexma;
Kaaccol 068€Kmos;
HacaedoB8aHue; uepapxuieckKue cucmembobl Kaaccos.

Yro TarKoe 00'beKT

A ceifuac paccMOTPHM ellle OAUH IMOAX0A K MHPOPMAITMOHHO-
MY MOJIEJIJUPOBAHUI0, KOTOPHIN HA3BIBAETCA 06 bEKTHO-OPHEHTH-
poBaHHEIM Noxxogom. I'JIaBHBIM IOHATHEM 3/€Ch ABJIAETCA 110~
HATHe «00BbeKT». IlossicHuM ero.
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-

3 O6'beKT — 3TO HEKOTOpadA YacTh OKPYKaIeil Hac
) JeHfCTBUTEJIbHOCTH, BOCIpUHIMaeMas KaK efuHoe
meJioe.

C TOYKH 3pEeHMA BOCIPHUATHUA YEJOBEKOM OOBEKTHI MOXKHO
paszeJNTh HA CJeAyIoIMue Py
¢ ocA3aeMble WJIH BUAUMBIe 00bEKTHI (HAIpHUMEP: KPECJo,
aBTOMOOHJIL, MOCT);
¢ 00passl, CO3JaHHBIE MEIIIJIeHUEM (HaIpHUMep: CTHXOTBO-
peHHe, MY3BIKaJbHOe Npou3BeJeHHe, MaTeMaTHdyecKas
TeopeMa).

CsolicTBa o6beKTa

O0'beKTHO-MH(POPMAIMOHHAA MOJEJIb HOJKHA OTPAMKATH He-
KOTOPHI# Ha6op CBOMCTB, IPUCYINUX 00BEKTY MOAEJIHUPOBAHUA.

"

7 o
ﬁ CroiicTBa 06'beKTA OTJIMYAIOT €T0
OT APYyTrux 00'bEeKTOB.

PaccmoTpumM npuMepsl 065eKTOB U UX ¢BOicTB (Tabua. 2.6).

Ta6anua 2.6. CroiicTBa 06 eKTOB

Hma o6bexra CaoiicTBa
Hma
Moii npenodasamentd Crax pa6oTh
YuraeMuiii Kypc
O6bem

Mol scecmruil duck .
KoauuecTso 3aHATON mamMATH

Hma

Hara cosganusa

O6'beM 3aHUMaeMoOil NaMATH
MecTromosoxxenue

Bascnbiit dorcymenm

¥ kaxa0oro KOHKpeTHOro o6’beKTa ceoilcmea umeiom onpede-
JleHHble 3HaveHusn. B HamieM npuMepe no0aBMM 3HAYEHUA
cBoOiicTB 00'beKTOB (Taba. 2.7).
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Ta6auna 2.7. CroiicTBa 1 3HaYeHN s 00 HLEKTOB

Hmsa o6bexTa CsoiicTa 3HaYeHUA CBOHCTB
. Hma Hsanos san NBaroBHY
Moii
Crax paboTn 10 set
npenodasameanb .
YuraeMerii Kypc MaremaTuka
06beM
Moi K ﬁ 10T6
Heecmuuil duck OJIMYECTBO 3aHATO 5T6
IaMATH
HAma main.doc
. Jara cozpanus 20 uronsa 2007 roga
Baxcuubiii 06 i
dorymenm "bEM 3aHUMAEMO
NaMATH 50 K6
MecTonosoxenue C:\Documents

CocToamue o6beKTa

CocTosiHMe 00'bEKTA XapaKTepH3yeTCs NepeyHeM BCeX BO3-
MOJKHBIX €ro CBOHCTB M TEKYIIMMH 3HAYEHHMAMM KaKJOTr0 U3
3THUX CBOHCTB. I3aMeHeHHe COCTOAHUA OO'BEKTAa OTpa’kaeTcd B
00'beKTHO-MHPOPMAIIMOHHOM MOAeJ M H3MeHEeHHEM 3IHaYeHUiH
ero cBoicTB. Kak nmpaBuiio, 06'b€KTH HEe OCTAIOTCA HEM3MEHHEI-
mu. Hanpumep, pacter crask pa6orws yunrtens . V1. UBanoBa;
Ha KeCTKOM JHCKe U3MeHAeTCA 00'beM 3aHATOM NaMATH; LOKY-
MEHT MOJKeT ORITh IIepeHeCeH Ha APYroil JUCK, B APYIYIO MANKy
u 1p. Bce aTu npouecchl B 00 beKTHO-HHMOPMAIIMOHHONH MOIe/IN
OTpa’KalTCA U3MEHEeHUSIMH 3HAUYeHWIi CBOMCTB.

IloBemenne o6beKTa

B 00BeKTHO-MHPOPMAIIMOHHOA MOJEJH OTPa)kaloTCs He
TOJIBKO CBOICTBA, HO U IOBeJleHHue 00'beKTa.

IloBenenune o6 beKTa — JeMCTBUS, KOTOPbIe MOT'YT
BBINOJHATHCA HAL 00bEKTOM MJIM KOTOPhIEe MOYKET

BBINIOJIHATH CaM 00'EKT.

OmuiuzeM 1moBegeHHe OOBEKTOB U3 Halero IpHMepa
(Tabu. 2.8).
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Ta6auna 2.8. Ilosenenue 06 beKTOB

Hma o6bexTa IloBexenmne (meicTenn)

Yrenne JeKIHH
Moiu npenodasamenv IIpuem sx3ameHa
IIpoBeseHME KOHCYILTAIHH

PopmaTHpPOBaHHE

Moit xeecmruil duck
KonupoBanue

OTKpbIiTHE
YreHnue

Baxcnwviit doxymenm 3anucs
Konuposarue
IlepenmeHOBaHME

Kaaccer 06 nexkToB

A ceifuac BBeJieM ellle OJJHO OUYeHb BayKHOE IMMOHATHE IJ15 00'b-
€KTHO-MH(OPMAIIMOHHOr0 MOJIEJIMPDOBAHUS — OHATHE KJACCa.

Kaacc 06beKTOB onpeieiAeT MHOXKECTBO
00'beKTOB, 06J1aAAI0IIMX OJUHAKOBLIMU

CBOMCTBaAMHM U IIOBeJ€eHHEM.

ToBopAT, 4TO 00BEKT ABJISETCA IK3EMIJIAPOM KAaKOI'0-JIN0O
KJacca. Bce npenogasaTesn 061a5al0T OOJHEM M TeM »XKe HabopoM
CBOMCTB (M4, cTa)X paboThl, YNTAEMBIH KypC) U II09TOMY 06pasy-
10T Kjacc. IIpucBoum sromy KJjaccy ums «IIpenodasamenv».
Kaxaplii KOHKPeTHLIH IIPeroaBaTellb — 9K3eMILISAP 9TOr'o KJac-
ca (mm o6eKT). CiiegoBaresibHo, « Mol npenodasamensv» — 3K-
3eMILIAD KJacca «IIpenodasamens» . AHAIOTHYHO MOYKHO BBECTH
Kiace «Kecmruil duck» , 00'beIUHUB B HEM BCe KECTKHUE JUCKH.
Torma «Moii scecmiuii Ouck» — 3K3eMILIApP KJacca «Hecmruil
duck». Ecov npuHATE BO BHUMaHME, 4YTO KJacc «Joxymenm»
ONUCHIBAET CBOMCTBA H IOBeileHHe BceX NOKYMEHTOB, TO «Baii-
HbLll doKymenm» — 3KIEMILIAD Kiacca «Jorxymenm».

TakuM o0pa3oM, 3K3IEeMILIAD KJacca (00BEKT) — 3TO KOH-
KPeTHEI! DpeAMeT HJIH 00pa3s, a KJacc onpeaessieT MHOMXKECTBO
00'bEKTOB C OQUHAKOBLIMK CBOMCTBAaMHM U NoBeleHMeM. Kiacc
MOJYKEeT IIOPOKIATE IIPOU3BOJIbHOE YHCJIO 06'BEKTOB, OAHAKO JII0-
601 00BEKT OTHOCHUTCS K CTPOTO (PMKCHUPOBAHHOMY KJIacCy.
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O0'beKTHO-MH(MOPMAIIMOHHBIE MOJEJH HMEIOT Hepapxuuec-
KYIO CTPYKTYDPY (AepeBo). MepapX M4YHOCTD IIPOABJASAETCSA B TOM,
YTO HEKOTOPHIH KJacc caM MOKeT 6bITh HOAMHOXKECTBOM APYyTIo-
ro, 6oJiee MIMPOKOTr0 KJjacca. BoT npuMep nepapxmudecKoi Kjiac-
cudpuranuu u3 6uonorun: sug « Hacerxomvie» BRIOUAET B cebs
aBa orpsaga: «Kpoiramoie» n «Beckpbviable»; B CBOIO O4epenab
«Kpvinramoie» HaceKOMBIE JEJISATCA HA CIeAYIOHEe IOJOTPAIBI:
«Momusiavku», «Babouku», « Myxu» uT. . (puc. 2.14).

Hacexomble
KpuinaTeie BeckpbLibie
MoTbIIbKH Ba6ouku Myxu

Puc. 2.14. ®parmMeHT KJIacCuPUKAIMHA HACEKOMBIX

Hacaenosanue. Hepapxuueckue CHCTEMBI KIIACCOB

B Trakoit nepapxudecKoil CTPYKType MeXAY KJaccaMu orpe-
ZIeJIfAeTCs OTHOIIeHVe HacJeJOBaHU .

HaciegoBaane — 3T0O TaKOe OTHOIIEHHE MEKAY KJaccaMu,
KOrZa OQUH KJIacC IOBTOpPAET CBOMCTBA M IIOBeJeHUe APYroro
KJiacca.

Taxkoit cmocob kjaaccupuKamuy, B 4aCTHOCTH, XOPOIIIO COTJIa-
cyeTcs ¢ MeXaHU3MOM GHOJIOrMYEeCcKOro HacjieJOBaHUS B MUpe
HaceKoMbIX. Kilacchl BEpXHUX YPOBHe sBasIoTCA 60J1ee 061u-
MH [0 OTHOIIIEHMIO K HUMKHUM. IIpH ciycke o gepeBy KasKAbI
caeayIoIui Kiace ABiaAeTcA 6osiee crienupUYHLIM U B TO XXKe
BpeMs HacCJeAyeT BCe CBOMCTBA CBOUX IIpeAIIECTBEHHHKOB.
Kinacc, cBoiicTBa U IIoBeieHUE KOTOPOI'0 HACJIeAYIOTCS, HAa3bIBa-
eTcs cynepkJaaccom (niy 6a30BbIM KJjaccoM). [IponsBogHBIHN OT
cylepKJlacca KJjlacC Ha3hlBaeTCA NnogkaaccoMm. B Hamem npume-
pe «Hacexomvie» — cyleprJacc AJNA MOAKJIaccoB «Kpwviaa-
mote», «Beckpbiaviey, « Momuiavku», «Babouxu», « Myxu», a
«Kpviramote» — cynepkJyace AJs MOAKJIACCOB « Mombiabkuy,
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«Babourku», « Myxu». B nogkyiacce HOMOJHAIOTCA CBOMCTBA U
YTOUHsSIETCA IOBeAeHUe 06 beKTOB cynepkJaacca. IIpu onpenee-
HuU Kjgacca «Myxu» HeT HeO0OXOJMMOCTH BBOAUTH CBOMCTBO
«HaJIN4YNe KPbIIbeB», TAK KaK 3TO CBOMCTBO HacJaeLyeTCda U3 Cy-
nepkJiacca «Kpoiaamute».

Bor eme ogqus npuMep. PaccMoTpuM cucTeMy KIaccoB, OTpa-

JKAOIINX CBEJEeHHA O PpPa3JIMYHBIX BHAAX TPAHCIOPTA
(puc. 2.15).

TpaucoopT
Y
ABTOoMO6HIB Kopabns Camoser
| /
T'pysoBuk Asmnanocer

Puc. 2.15. CucreMa KaaccudHUKaIM TPAHCIIOPTHHIX CPEACTB

CBoiicTBa 1 NOBelleHNe, IIPUCYIINE KAXKAOMY KJaccy, OTpa-
’KeHbI B Tabia. 2.9, Irje 3Be3JOYKaMU OTMEUEHBI HacJeJyeMble
CBOIicTBa U feficTBUA.

Bce camble o6iIre CBOMCTBa pacmojaraloTCsi B cyIepKJacce
«Tpancnopm». 3TH CBOMCTBa HACJEAYIOTCA KJaccaMu «Aa8mo-
Mmobunwv», «I'pysosur», «Kopabav», «Asuanocey» mn «Camo-
aem» . KpoMe Toro, cCBoMcTBa «MapKa» M «IIpober» HaCJIeqyIOTCA
kyaccoM «I'pysosur» oT 6a3oBOro Kiacca «A6momoOuLb»; a
CBOMCTBa «HAXOXKJEHHE» M «BOJOM3MeIlleHUE» HAacCJeqyIOTCA
KJaccoM «Asguanocey» ot 6a30B80ro KJacca «Kopabav» . B crontd-
ue «IToBenenue (elicTBHA)» OTpaKeHO HACIeAOBaHUE A€ CTBHIA.

A Tenepb oNIpeeINM 5K 3eMILIsIPHI KJIaccoB (00'EKTHI) ¥ 3HA-
4yeHHNA UX cBoicTB (Tabu. 2.10).

B ra6s. 2.10 MBI onipeges NN TPH 9K3EMILIApA KJjacca «Ag-
momobuby . 1A onpefesieHNs 9K3eMILIAPOB (00BEKTOB) APY-
THX KJIACCOB HeOOXOANMO aHAJIOTHYHEIM 00pa3oM 3aaTh 3HaUe-
HUS CBOMCTB.



[ononHexue K rnase 2

309

Ta6anua 2.9. CBexenus o Bugax TpaHECIOpPTA

Hmsa kaacca CroilicTBa IloBenenue
(meiicTBrn)
Cxopocthb
Tpancnopm MomH=ocTh JBMKeHNe BIepex
Ilena
CkopocTh*
Momuocrs* I eHue Buepen*
BHX
Asmomobuns Ilena* P
JBmyxeHne HA3aA)
Mapka
IIpoGer
CkopocTtp*
MomHocTh*
eHa* BH)KEHHe Brepea*®
I'pysosux L - A
Mapka JBMmxeHNe HA3AK
IIpo6er*
I'pysonoaseMHOCTD
CxopocTp*
Mom#nocTs* *
* JBuxeHMe Bepes
Kopabav Iena
JBuixeHune Ha3aj
Haxoxneane
Bopousmemenue
CkopocTn*
Mom#uocTs* *
JlBHKeHMe BIIepex
Iena* *
Aasuanocey * JBmyxeHne HA3a ]
Haxoxgenue
* 3anyck camMoJiera
Boagounsmemmenne
KonnuecTBo camosieToB
CxopocTp*
Mom#ocTs * "
JlBMkeHME Biepen
Ilena*
Camonem H JBmxeHne BBepX
BaHH
aspaHmue JBuxeHne BHU3
MakcuMaJibHas BBICOTA IIOJIe-
Ta

IloaBoast uTor, caesaeM BBLIBOJ O TOM, UYTO TAKOE OO'BEKT-
Ho-uH(popMannoHHaa moxenb (OMUM). OMM BrJiouaeT B cebs
OoNMUCaHWe HEePAPXUUYECKO CHCTEMBI KJIACCOB, MEKAY KOTOPhIMUA
JeHMCTBYIOT OTHONIEHHMA HacJeJoBaHUA. [IaA KakAOro KJjacca
onpezeaseTcd COBOKYIMHOCTh NPHUCYIIHUX €My CBOMCTB M Aeli-
cTBUI (II0BeleHUA), YKA3HIBAETCH, KAKME CBOMCTBA U JeiicTBUA
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ABJIAIOTCA HACIEIYEeMBIMH, a KaKkue — crenudunyeckumu. Ina
KaxxJoro oo’bekTa, Bxoaaiero B OM, ykassIBaeTcs KJacc, 9K-
3eMILIAPOM KOTOPOI'O OH ABJSETCH, 4 TaKKe KOHKPeTHbIe 3Ha-
YeHHUs CBOMCTB.

Tabauua 2.10. IK3eMnAAPLI KAACCOR

Hmsa sxkzemMniasapa

CaoijicTsa 3HaYeHHA CBOHCTB
KIacca (o6'pexTa)

HmMma kaacca

Cxopoctp* 130 km/q
MoiguocTs* | 85 1. c.

Aemomobune | Moii aBTOMOGHIB Iena* 156 000 py6.
Mapxka Husa
IIpoGer 10 000 xMm

CropocTp* 200 kM /49
Moigaocts* | 95 1. c.

Aemomobusv | ABromobuns gpyra | Ilena* 180 000 py6.
Mapxka BA3-2110
IIpober 15 000 km

Ckopocte* | 250 xkM/4
MommuocTs* | 408 1. c.

Aemomobuav | Mamnna cocena Ilena* 123000 $
Mapka Mepcenec-600
IIpober 20 000 xm

@ KopoTko o rnaBHOM

O0BEeKT — UYACTb OKPYIKAIOIeil NefCTBUTEIbHOCTH.

O6BeKTHO-MH(POPMAIMOHHAA MOJEJb JOJKHA OTPaKaTh He-
KOTOPbI¥ Ha0Op CBOMCTB, IPHUCYIIMX 00BEKTY MOAEINPOBAHUS.

Knacc 06beKTOB OIIpeiesisieT MHOKECTBO 00'bEeKTOB C OMHA-
KOBBLIM HabOpOM CBOMCTB H JeMCTBHIA.

B nepapxusax Kiaaccos JeiiCTByeT OTHOLIEHHE HacJIeJOBaHU sl
MeXXy CYIEePKJIACCAMH ¥ IOAKJIACCAMMH.

O6BeKTHO-UHDOPMAIMOHHAA MOJeNb BKJIIOYAET B ce0sA Onu-
CaHNe MepPapXHMH KJIAaCCOB U OTAEJIbHBIX 00bEKTOB ¢ KOHKDETHBI-
MM 3HAYEHHUAMM CBOMCTB.



JononHexve K rnase 2 311

? Bonpocbt u 3adaHus

1. IIpuBeanTe npuMepsl 06HEKTOB (He MeHee TpeX), KX CBOMCTB, 3HA-
YeHH CBOMCTB M IMOBEAEHNA.

2. 3agan HabOp KJIACCOB, KOTOPBIE COAEPIKAT CBEJEHUS O PA3THUYHBIX
Buaax OBITOBOM TeXHUKM. B ckoOKax yKa3aHsl CBOMCTBA.

BrITOBas TexHUKa
(bupmMma,Ha3BaHME TOBAPA,

nesa)
/ / N N
Yacel Tenedon IIr11ecoc Tenesnsop
(uBet,popMa, (1BeT) (MomHOCTD) (auaroHasb aKpaHa,
HaJIxyne KOJIAIECTBO
6yquIbEMKA) KaHaJIOB)
Papwnorenedon
(paguyc aescTBuA)

JlomoJHuTe KaXKABIA KJacc nmoBefeHneM. OnuImuTe 3K3eMILIADHI
KJIACCOB M 3HAUYEHUS X CBOMCTB.

3. 3agaHpl KJaacchl: «Durypas, «3JJIHNC», «3aKpaIleHHBIA KBaj-
paT», «PaBHOCTODOHHMI TpPEYroJbHUK», <«TpeyrojibHUK»,
«Kpyr», «PaBHOOeapeHHBIH TPeyroJbHHK», «IIpAMOYroabHMK,
«KBaapaTr». Knaccubunupyiite aTm 06'beKThl, UCIIOJB3Ys MeXa-
HMU3M HacJegoBaHuA. OMUININTE CBOMCTBA M MOBEAEHHUE KAXKIOIC
KJiacca.

4. JInsa npeaMeTHO# obnacTn « TypucTryeckue GUpMBI» OMAITNATE HA-
0Op KJacCOB, KOTOphIE TOJIKHBI COREPIKATH CBEJEHUSA O Pas3Nd-
HBIX GpHUpMax, a TakKe 00 aCCOPTUMEHTE NPeJOCTABIAEMBIX TYPOB
M YCJYT.
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5.1. ABTOMaTu3upoBaHHble
¥ aBTOMaTtu4yeckue CUCTEMb! ynpaBneHus

OcHoeHbie membL napazpaga:
s umo mawoe ACY uumo marxoe CAY;
= NPOCMmbie ABMOMAMbL;
s ITAIT — AI]IT npeoGpa3oaanue;
s cxema CAY;
® YnpasneHue 6 perume peaibHoz0 8DEMEHU;
® KOHMpOAJLEPbL U MUKpOnpoyeccopsl 6 CAY.

Yro Taxoe ACY u aro rakoe CAY

KoMOpioTepsl IOMOralOT peliaTh 3a4a4uy YIPABJIEHHA B ca-
MBIX PasHBEIX MacIITabax: OT yIIpaBJIeHUS CTAHKOM HMJIH TPaHC-
HOPTHBIM CPEACTBOM 0 YIIPABJIEHHUSA IIPOU3BOJACTBEHHBLIM IIPO-
IleCCOM HA INPEeAIPHUATHH MJIH Ja’ke IeJoM OTpacJbio
9KOHOMHKM I'OCyZapCTBa.

KoHeuno, MOpyyaTs KOMIIBIOTEPY IIOJHOCTBIO, 6€3 y4acTHA
4YeJIOBEKAa, PYKOBOAUTD IPENIPUATHEM UM OTPACIBIO 9KOHOMU -
KM CJIOKHO, Ia U HeGesonacHo. [1A ynpaBJIeHHs B TAKOM MACIII-
Tabe CO3Jal0TCA KOMIbIOTEPHEIE CUCTEMEI, KOTODPhIE HA3LIBAIOT-
Ccs aBTOMATH3HPOBAHHBIMH cHcTeMamu ynpasjiepus (ACY).
Takue CUCTEMEI paboTaIOT BMECTE C YEJIOBEKOM.

ACY nomoraeTr pyKOBOAUTEIIO IOJYIUTH
R\ Heo0X0oaNMYI0 HH(POPMAITHIO ANA IPUHATHAS
Tsa VIIPaBJIAIOLIETO PEIIeHUA, & TAKMKE MOXKET
m NpeaJIOXKUThL HauboJiee ONITHMAJIbLHBIE BADHAHTH
TaKuXx pemieHuii. OZHAKO OKOHYATEJLHOE pellleHue

IIPHHHUMAET Y€JIOBEK.

B ACY ucnosns3y1oTcs caMble COBpeMEHHBIE CpeIcTBa MHGpOP-
MAIIMOHHBIX TEXHOJIOTHi: 0a3hl JaHHBIX U 9KCIIEPTHHIE CHCTe-
MBI, METOABI MaTEMaTHUYECKOro MOJAEJHDOBAHUS, MAaIIHHHAA
rpaduKa u np.
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C pacnpocTpaHEHHEM  INEPCOHAJNBHHIX  KOMIIBIOTEDPOB
TexHUYecKo ocHOBo#t ACY cTasin KOMNbIOTEepHBIE ceTH. B paMm-
KaX OJHOTO0 IPEJIPUATUSA 3TO JOKAJIbHLIE KOMIIBIOTEPHBIE CETH.
ABTOMaTH3UPOBAaHHBIE CHCTEMEl YIpaBJjieHUs, paboTaioiue B
MacmTabax oTpacju, B rocyAapcTBeHHBIX MacmITabax, HCIIOJb-
3y10T ri1o0ajibHBle KOMIIBIOTEDHEIE CETH.

JpyruM BapMaHTOM IIDUMEHEHUS KOMIILIOTEPOB B yIIpaBJie-
HUH ABJIAIOTCA CHCTeMBbI aBTOMaTHYecKoro ynpasiaeaus (CAY).
O6'beKTaMHi YIIPaBJIEHUA B 9TOM CJIyUae dalle BCeTro BHICTYIAIOT
TeXHHYecKHe yCTPOHCTBA (CTAHOK, PaKeTa, XMMHUUYEeCKHUIl peak-
TOP, YCKOPHUTEJb 9JIeMEHTAPHBIX YaCTHIL).

B CAY Bce ontepanyu, CBA3aHHEIE C IPOIIECCAMHU
yupasjeHus (c6op n o6paboTka nHPOpMALINH,
topMHUpOBaHMe YIIPABIAIOIINX KOMaH/,
BO3JeCTBHE HA YyIIPABJISAEMbBIi 00'BEKT),
TIIPOUCXOASAT ABTOMATHYECKH,

6e3 HemOCpeACTBEHHOI'0 YYACTHS YeJOBeKa.

IIpocTeie aBTOMATHI

YcTpoificTBa aBTOMATHMYECKOro YHOPABJIE€HHUA CTAJIHU CO37a-
BaThCA 3aJ[0JIr0 A0 nosaBaeHuA nepsriXx IBM. Kak npasuio, oru
OCHOBAHEI HA MCIOJBL30BAHHMHM KaKMX-TU00 GU3HUECKHX sIBJIE-
Huii. Hanpumep, aBTOMATHYECKHNI PEeryJjsTop YPOBHA BOABI B
0aKe OCHOBAH HA BRITAJIKHBAIOIIEM JEeMCTBMU BOABI Ha IIOILJIA-
BOK peryJATopa; aBToOMaTH4YeCKHe IpeIJOXPAHUTEH B 9JIEKTPH-
YeCKMX CeTAX OCHOBAHEI HA TEIJIOBOM JEeHCTBHH 3JI€KTPUUECKO-
IO TOKAa; CUCTEMA aBTOMATHUYECKOr'0 PeryJMPOBaHUSA OCBEIeH-
HOCTH B IIOMEIleHMH HCIIOJb3yeT sABJeHHe ¢oToaddexTa.
CyuzecTByioT B 6oJiee CIOKHBIe IPUMEPHI 6€CKOMIBIOTEPHOTO
aBTOMATHYECKOTO YIIPaBJIeHUS.

IIpeuMyInecTBO KOMIBIOTEPHBLIX CHCTEM aBTOMATHYECKOIO
YIpaBJeHUs Iepe] TAKUMH YCTpoHcTBAMH — B MX OoJbmoiei
«MHTEJJIeKTYAJbHOCTH» , B BOSMOXHOCTH OCYIIECTBJIATH GoJiee
CJI0}KHOe yIIpaBJieHNe, YeM IIPOCThIe aBTOMATHI.

ITAII — AIIII npeoGpa3oBaHue

PaccMoTpuM cuUTyanuio, B KOTOPOil 00'b€KTOM yIIpaBJI€HUS
ABJsIEeTCA TEXHUUECKOoe YCTPOMCTBO (J1abopaTopHas yCTaHOBKA,
OBITOBasA TeXHHUKA, TPAHCIOPTHOE CPeJCTBO MJIM IPOMBIIILIEH-
HOoe 000pyAOBaHME), a YIPABJIAIINM 00 EKTOM — CHCTEMA aB-
TOMaTH4YECKOr'0 yIIPaBJIeHNA.

21—1303



314 DononHenue k rnase 5

KomnbioTep paboTraeT ¢ ABOMUHOI MHpopManueil, moMeIieH-
HOI B €ro IaMATh. Y IIPaBJAIoOaA KOMaH a, BbipaboTaHHAaA IPO-
rpaMMoii, B KOMIIbIOTepe UMeeT GOpMY JBOMYHOrO Kojga. YTo0kI
OHA IIpeBpaTHjiach B GU3MUIECKOEe BO3LEHCTBIE HA YIIPABJIAEMbIH
00'bEKT, HeoOxX0aMOo IIpeobpaszoBaHue 3TOTO KOJa B 3JIEKTPHUUEC-
KW CHT'HAJI, KOTOPLIA IPUBEJET B JBHIKEHUE «DbIUaru» yIpas-
JeHuA o0beKToM. Takoe mpeo6pa3oBaHHEe U3 ABOMYHOIO KOJA B
3JIEKTPUUECKHA CUTHAJI Ha3bIBAIOT HU(PPOaHAJIOTOBEIM IIpeobpa-
30BaHMEM. BLIDOJHAOMUN TaKoe ImpeoOpa3oBaHue NpuboOp Ha-
sniBaetca ITAII (xu¢ppoanaIoroBsisi mpeo6pa3oBaTein).

IIpu6Gopki, KOTOPEIE JAIOT HHGPOPMAIINIO O COCTOAHUH 00'bEK -
Ta yIpaBJeHNdA, HA3LIBAIOTCA JaTYHKaMu.. OHH MOT'YT IIOKAa3bI-
BaThb, HAIIpUMep, TeMIepaTypy, AaBjieHue, nedbopMamuu, Ha-
IPAKEHHOCTH II0JIed M mp. ITH JaHHBIEe HeOOXOAUMO IIepeaaTh
KOMIIBLIOTEPY II0 JUHUAM 06paTHO# cBA3H. Eciu mokasanusd nat-
YUKOB IMEIOT aHAJIOTOBYIO GOpPMY (3JIEKTPUYECKUIl TOK HJIH II0-
TEeHIAAJ), TO OHH AOJIYKHBI OLITH IIPeo6pa3oBaHbl B JBOUUHYIO
nudposyio ¢dopmy. Takoe npeobpazoBaHMe HA3KIBAETCS AHAJIO-
ro-uudpoBEIM, a mpubop, ero BBIIOJIHAIOIMT, — AIIIl (amano-
ro-uugponoji npeobpasosarenn) .

Cxema CAY

Bce ckasaHHOe oOTpa)kaeTcsi B CXeMe, IPHUBEJEHHOM Ha
puc. 5.16. Takaa cucrema paborTaeT aBTOMaTH4YeCKH, 6€3 ydac-
THUS YeJOBEKAa.

JINHUA NPAMON CBA3SN

LUundposon AHanorosbiit
ynpaseJs. KopA, ynpasn. curHan

KomnbtoTep OBbLEKT

(nporpamma - AN —> YNPABNEHUA
ynpasneHusi)

A Aatunkn

A

n
Ldposas Al AHanorosas
uHdpopmMauuma MHdOpmMaLma

JINHNA OBPATHOI CBA3U

Puc. 5.16. Cxema cucTeMB aBTOMATHYECKOTO YIIPABJICHUA

O ITAII- u AITTI-npeo6pa3oBaHNAX Peyb yKe ma B yuebHuKe 114 8 Kiaacca

(§ 24).
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YnpaBjenue B peXHMe PeajIbHOT0 BpeMeHH

CucreMbI aBTOMATHYECKOTO YIIPABJIEeHUs PaboTaIOT B pesxHMe
PpeaJbHOro BpeMeHH. JIerko IIOHATh, YTO BCAKASA YIPABJIAIOMIAA
KOMaH/ia JOoJI’KHA ObITL oT/laHA BOBpeMa. JI1060i1 mmpoliece nmpouc-
XOJHT C KAaKOH-TO CKOPOCTEI0, B KAKUX-TO BDEMEHHEIX PaMKax.

Pe)xuM, IIpH KOTOPOM YIIPaBJIAIOLIAA CHUCTEMA
pa6oTaeT CHHXPOHHO ¢ 00'bEeKTOM yIIpaBJeHU,

Ha3bIBA€TCA PEKXHMOM DEAJBbHOTO BDEMEHH.

IIpn cocTaBieHHMHN IporpaMM yIpaBJI€eHUs B peaJlbHOM Bpe-
MEeHHU IIPOTPAMMHMCTAM IIPUXOJAUTCA PEIIATEL BOIPOC HE TOJABKO O
TOM, B KAKOM IIOPAAKE OTAaBATh KOMAHAKI, HO B KAKHEe MOMEH-
THI BDEMEHH 3TO AeJIaTh. SHAYUT, CHCTEMAa YIIPABJICHUA JOJKHA
B3aHMOJIEMICTBOBATDL ¢ IPHOOPOM, OTMEPAIONIUM BpeMs: daca-
MH, TaliMepoM.

HamomHuM, 4To B cOCTaBe IIepCOHAJIBLHOI'0O KOMITLIOTEPa €CTh
ycTpoiicTBO, Ha3EIBaeMoe reHepaTopoM TaKTOBOM 4acTOTEI. Pa-
60Ta BCceX y3JI0B KOMIILIOTEpA CHHXPOHM3UPYETCA II0 TAKTOBOMI
yacToTe. BOT Ha 3TH «UYachkl» H OPHMEHTHPYeTCA IIporpamMma
YIIpaBJIeHHUA B PeIKHUME PeaJIbHOT'O BpEMeHH.

KonTpoaneps! 1 Mmuxkponponeccopsl B CAY

He caexyer aymaTh, YTO B CHCTEMax aBTOMaTHYECKOTO
YIpaBJeHUSA BCEr/a NCIOJIb3YeTCA YHUBEPCAILHEIM KOMIBIOTED
C IIOJIHEIM KOMILJIEKTOM BCeX YCTPOMCTB (KJIaBHATYpa, MOHHATOD
u 1up.). Komeuno, OLIBaeT 1 TaKoe, HO OYE€HL YACTO AJIA 3THX Iie-
Jeil IpUMEeHAIOTCA CIelHaJu3upOBaHHLIe YCTPOHCTBA — KOH-
TposLtephl. B ux cocraB o6A3aTeIbHO BXOAAT IIpOlieccop, na-
MATHh U HeoOXOoOUMBbIE CPEACTBA CBA3H C 00HeKTOM YIIPABJIEHUA.
Ecau ynpasisaiomas cucreMa Bce BpeMs JOJ’KHa paboTaTh o
OJHOM M TOIi »Ke IporpaMMe, TO 9Ta MPOTPaAMMAa XPAHUTCA B I10-
croanHoi namsaTtu (I13Y).

B npocmeiiwiux cayuasax oas asmomamuieckozo ynpage-
HUSA UCTNOABbIYIOMCS MUKPONPOY,eCCoPbL, 6CMMPOEHHbLE 8 YNLpAE-
asemoe ycmpoiicmeo. Hannpumep, oueHb 2aCTO MUKPOIIPOLECCO-
PHL IPMMEHAIOTCA B TPAHCIIOPTHRIX CPEeACTBAX: aBTOMOOMJIAX,
caMoJieTax, moeszax. Kaskablii MHKpONpOIIECCOP BBIIIOJIHSET
CBOIO OTAEJIbHYIO GYHKIINIO, YIPaBaAsAeT paboToii onpeaeIeHHO-
ro yaaa. Hanmpumep, B aBTOMOGHMIAX HUCIIONB3YeTCA MHKPOIIPO-
Imeccop, yIpaBJAmomnii paboToii kapbopaTropa — ycTpoicTBa,
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peryJupyoLero nogauy TOIJIuBa B JBUraTesb. Takoe aBToMa-
THYECKOe yIIpaBJIeHHE CHUKAeT PacXoj] FOPIOYEro, MOBBHIIIAET
KIIJl nBurarensa.

CoBpeMeHHBIEe CaMOJIEThI « HAIIIIUTOBAHbI » MHOTOUHCJI€HHOMH
3JIEKTPOHMKOIT: OT MUKPOIIPOIIECCOPOB, YIIPABJISIONIUX OTAEJNb-
HBIMH IpuU6opaMu, 1O GOPTOBLIX KOMIILIOTEPOB, IPOKJIALLIBAIO-
X MapIIpPYT I0JIeTa, T. €. BEINOJHAIINX QYHKIIUA [ITypMa-
Ha.

@ KopoTko 0 rnaBHOM

ABTOMATH3HUPOBaHHEIE cCUCTEMBI yrpasieHus (ACY) momo-
ralT 4YeJIOBeKY B cOope MHGpOpMaUUKA X NIPUHATHHA YIIPABJISIO-
OIUX PeIIeHuni.

B cucremax aBTromaTnueckoro ynpasiieHus (CAY) Bce onepa-
MU, CBA3AHHELIE C IPOIECCAMH YIIPABJIEHHUS, IIPOMCXOAAT aBTO-
MAaTHYEeCKH, 6e3 HeImoCpeaCTBEHHOTO YYACTHA YeJIOBEeKa, 110 3a-
paHee COCTaBJIEHHOM IIporpaMMme.

B CAY Ha ntuHMU OpAMOI CBA3Y AJIA NpeoOpa3oBaHUA ABOMY-
HOM MHPOPMAIIMM B AHAJIOTOBLII CUTHAJ UCIIOJb3yeTCA NpUbop
ITAII (mndpoanasorosslili npeoGpa3oBaTesib); Ha JUHUM o0paT-
HOH CBA3HU AJIA TpeoOpa30BaHUA AHAJIONOBOrO CUI'HAJIA B IBONY-
HBII Kof ucnoJabayerca npubop AIIII (aHasmoro-uudpoBoii nmpe-
obpasoBarTeJis).

Ynpasaenue B CAY NpoOUCXOJUT B PeXKUME peaJIbHOT'O Bpe-
MEHH.

? Bonpocsi u 3adaHus

1. B ueM pasinume MEXAY ABTOMATH3MPOBAHHBIMM CHCTEMAMH
yupasiaenus (ACY) u cucreMaMi aBTOMATHYECKOTO YIIPABJICHUA
(CAY)?

2. Kakue anmapaTHbIe KOMIIOHEHTHI BXOAAT B CHCTEMY YIIpaBJIeHHSA
TEeXHUYECKHUM YCTPOMCTBOM C MOMOIIBIO KOMIILIOTEPA?

3. Ina gero vy xHEI ycTpoiicrea ITAIT u AITIT?

4. YTto Takoe ynpaBJeHHE B PeKHUME PeaJlbHOrO BpeMeHn?

5. IlpuBeguTe IPpHMEPHI UCIOJIb30BAHUA BCTPOEHHBIX B 060pyz0Ba-
HUe MHKDOIIPOIIECCOPOB.
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6.1. Mouck Hanbonbluero u HauMeHbLWero
3NeMeHTOB MaccuBa

OcHosHbie membL napazpaga:
B 7OUCK MAKCUMYMQA U MUHUMYMA 6 INEKMPOHHOU mabauye;
B 6J0K-CXeMbl AJLZ0PUMMO8 NOUCKA MAKCUMYMA
U MUHUMYMA 8 Maccuse;
® npozpamma Ha ITackane noucka maxcumyma
U MUHUMYMA 8 Maccuse.

IToucx MakcHMyMa H MMHHMYMa B 3JIEKTPOHHOH Tabaume

OaHO 13 THNIOBHIX 3ala4 00pPa6GOTKH MaCCHUBOB ABJIAETCH MO-
MCK HAWOOJbIIero MM HAMMEHBINEro 3HAYCHHUSI Cped 3Hade-
HH ero 3JieMeHTOB. IToCTpoUM aJIrOpUTM pelieHusI 3TOM 3a4a9u
H cocTaBUM nporpammy Ha ITackasie. lna mpumepa Bo3bMeM
HTOrOBEIe JaHHBIe yemnuoHaTta Poccuu mo ¢dyrGoxy B mpe-
mbep-nure 3a 2003 roa.

Ha puc. 6.12 noxkasaHa sJeKTpOHHAA TabJIMIIa C AITOrAMH Y€M-
nuoHaTa. B cronbite A pacnioyiokeHbl Ha3BaHUA KOMAaH], B CTOJIG-
me B — xonuM4yecTBO OYKOB, HAOpAHHLIX KaXXAOH KoMaugoii. Ko-
MAaHJLI IepeYrcyeHbl B andaBuTHOM nopsaake. Ilobequresiem AB-
JisgeTcA KOMaHJa, HaOpaBmas HaMOoJIbIIee KOJMYECTBO OYKOB.
Komanza, HabpaBinas OYKOB MeHBIIIe BCeX APYTHUX, B CHAEAYIOMEM
ce3oHe MMOKHUAAET IIpeMbep-JINTy.

s onipezieieHus MAKCMMAJILHOIO 3SHAUYEHUA B 3JIEKTPOHHOM
Tabaune cymecTByeT dyHknua MAKC( ), a Ji1a HaXoKIeHUA
MHHMMAaJIbHOIO 3HaUueHHs — Qyaxknous MUAH( ). B aueitke B17
samucana popmysra MAKC(B1:B16), a B ssueiike B18 — dopmy-
aa MAH(B1:B16). PesyasTaTsl Bbl BuAUTE B Tabaune. Orciona
JejiaeM BhIBOJ: yeMitnoHOM Poccuu ctana komanga IICKA, a Ha
mocjeaHeM Mecte — «IepHOMOpEn».

Biok-cxeMBbl aJropuTMOB IONCKa MAKCHMyMa H MHHHMYMAa
B MaccHBe

Pasbepemcs, Kak JKe IporpaMMHPyeTCsA OnpeieIeHAE MaKCH-
MAJILHOIO M MHUHHMMAJILHOrO 3HAYEHHMH B UYHMCJIIOBOM MACCHBE.
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HaunmeMm ¢ moucka MakcumyMma. OmuIiieM aJropuT™M Ha AJITOPHUT-
MHUYECKOM fA3bIKe.

A B

1 | AMHAMO 46

2 | BEHUT 56

3 | KPbIJIbS COBETOB 42

4 | JOKOMOTHUB 52

5 | POCTOB 34

6 | POTOP 32

7 | PYBUH 53

8 | CATYPH 45

9 | CIIAPTAK 36

10 | CTIIAPTAK-AJIAHUA 31
11 | TOPIIENO 43
12 | TOPIIENO-METAJIJIYPT |29
13 | YPAJIAH 28
14 | IICKA 59
15 | YEPHOMOPEI] 24
16 | IIMHHUK 47
17 | MakcuM. KOJI-BO OYKOB 59
18 | MUHHM. KOJI-BO OYKOB 24

Puc. 6.12

IIycTs B mesouncieHHbIH MaccuB B[1:16] 3aHocaTcAa ouKu
KOMaH/ B TOM OpAJKe, B KAKOM OHHM PacIoJIO’KeHbI B Tabuie
Ha puc. 6.12. MaxcuManbHOE KOJIMYECTBO OYKOB IIOJIYYUM B IIe-
pemenHoit MaxB. Kpome Toro, HaiijieM elje ¥ HOMEP KOMaH/bI,
3aHABIIEi mepBoe MecTo. {1 aToro 6yaeT nCIoab30BaTHCA IIe-
pemenHasa Nmax.

PaccMoTpum ajnropuTm pemreHus sagauyu. AJroputm 6yaer
COCTaBJIEH, HCXOMs K3 YIPOIIAIINEro NPeANOJIOMKEHUA O TOM,
YTO MaKCHMMaJbHOE KOJHUYECTBO 0ajljioB HaOpasia TOJBKO OAHA
kKomaHga. MMeHHO ee HoMep M OyJaeT BeIBeJleH B KauecTBe pe-
3yJabTaTa. Bojiee o01Hil BapHaHT OpeAJiaraeTcsa AJsa paccMoTpe-
HHA B 3a/IlaHUH K JaHHOMY pasfeny. Huixe npuBeieH MOJHBIH
AJITOPHUTM Ha AJITOPUTMHUYECKOM A3bIKE, a Ha puc. 6.13 — dpar-
MeHT GJIOK-CXeMbl, OTHOCAIHUICA TOJBKO K BBIGOPY MaKCH-
MAaJIBHOTO 3JieMeHTa (6e3 BBOa M BEIBOJA).
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anr IIlpeMeep-nura
uen Ta6 B[1l:16]
uen I, MaxB, Nmax
Hau
{Iuxkn BBOma}
ana I or 1 mo 16 nomropsaTh
HL
BelBOX "B[", I , "]=n
Brong B[I]
K1
{Inxn cyMMMpOBaHUA}
MaxB:=B[1]; Nmax:=1
ansg I or 2 mo 16 noBTOPATE

HIL
ecnu B[I]>MaxB
70 MaxB:=B[I];
Nmax:=1
KB
K,

Buroxn ("MakcumalbHOE dYMCJIO OuUKOoB:", MaxB)
Buron ("HoMep koMaHIH-nobemmurens:", Nmax)

KOH
HUpea anropurMa cocToMT B cjaeAyineM. B mepeMeHHYIO
MaxB 3aHOCHTCH 3HAYEHHE IIEePBOro 3JIeMEHTa MacCHBa, B IIe-

peMeHnHyio Nmax — eJuHHUIIA, T. €. HOMED IIE€PBOTro 3JIeMeHTa.
3aTeM B UKJIe TOCJIeA0BaTeabHO ¢ MaxB cpaBHHBAIOTCA BCe OC-

MaxB:=B[1}; Nmax:=1|

HEeT

B[I]>MaxB

MaxB:=B[I}; Nmax:=I|
[

—

Puc. 6.13
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TaJbHBIE 3JIEMEeHTH MaccuBa B. Eciu ouepegHO# 3;1eMEeHT OKa-
3pIBaeTcA O0JIbIlle TEKYyIero 3uaueHuss MaxB, To ero 3HaYeHne
3agocuTcAa B MaxB, a ero HomMep — B Nmax. Korja sakoH4nTCS
mUKJI, B MaxB ocrarercsa HanboJibIIee YUCJI0 U3 BCETO MacCHUBa,
a B Nmax — ero HoMep.

Tenepr HETPYAHO JOTaIaThCH, KAK HCKATh MUHMMAJIbHOE 3Ha-
YeHUe B MacCHBe M ero HoMep. Ecjiu A1 3TOro MCroJbpb30BaTh B
nporpaMMme nepeMeHHble MinB u Nmin 1 B yCJIOBUHM BeTBJIEHUA
3aMEHHMTH 3HAK OTHOIIEHMS «G6oJibIlle» HA «MEHbIIIE», TO HOJY-
9YMM HY)KHBIHA anropuT™. OH nnoka3aH 6J10K-cxeMoii Ha puc. 6.14.

[ MinB:=B[1}; Nmin:-1

B{I}<MinB

MinB:=B[I]; N min:=7|

|
l_____‘

Puc. 6.14

Ecan B ajJIrOpUTME HYIKHO OJHOBPEMEHHO MCKaTh MaKCH-
MaJlbHOE M MHHHMMAJbHOE 3HAYE€HUs, TO COOTBETCTBYIOIHE
BETBJICHUS MOYKHO OOBeAMHUTH B OJHOM IMKJe. IMeHHO Tak
cleJIaHO B IPUBEeAeHHON HUKe mporpamMe Ha [Tackaie.

IIporpamma sa Ilackajae moMcKa MAKCHMYyMa M MHHHMYMA
B MaccHBe

CocraBuM nporpammy Ha Ilackasie. Ho B aTy mporpaMmy ME
BHECEM eIe HeKOTOPhIe HOBHIE AieTaninu. XoTeJoch OBl B UTOTE pa-
60THI mporpaMMbl HOJIYYHNTh HEe HOMEpa, a Ha3BaHUS KOMAaH-
Ibi-moDeIUTeNIA M KOMaHAH, 3aHABINEH mocjexaee mecto. Ho
OJIA 3TOTO Ha3BAHMUS BCeX KOMAaHJ YeMOMOHATa HOJIXKHBEI OLITH
OPraHM30BaHbl B MACCHB M BBeJleHbl KAK HCXOAHbIE JaHHHIE.
B mporpamMmMe Takoi# maccuB Ha3BaH Team([l..16] u THO ero
3JIEeMEeHTOB 00'bSABJIEH KaK string.
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String — amo cmpoxosvtii mun dannvix ITackarsn. Benuuu-
HA TAKOT'O TUIIA MOXKeT IPUHUMATh 3HaYeHHe, IIPECTABIAIOLIEe
c000ii NPOM3BOJILHYIO CHUMBOJIBHYIO IOCJIE€A0BATEeILHOCTD (B TOM
qucjie U U3 PYCCKUX OYKB), AJIUHA KOTOPOM He AOJI’KHA IIPEBhI-
maTte 255. [Ina HasBaHMil KOMaHJ 3TO BIIOJIHE IOAXOMAMAIIHE
YCJIOBUA.

Program Premier_liga;
var B: array[l..16] of integer;
Team: array[l..16] of string;
MaxB, MinB, Nmax, Nmin, I: integer;
begin
{BBon HazsBaHMM KOMaHO ¥ HaOpaHHBIX MMM OUKOB}
writeln (' BEReguTe Ha3BaHMS KOMAHO M IIOJIyUYeHHHE
MMM Oukm’);

for I1:=1 to 16 do

begin

write(I,’ HasBaHue: ’'); Readln(Team|[I]);
write (’Oukm: ’); Readln(B[I])

end;
{llock HaubonbmeIro M HaMMEeHbUWETO =BHAUEHUM U UuX
HOMepOB}
MaxB:=B[1l]; Nmax:=1; MinB:=B[l]; Nmin:=1;
for I:=2 to 16 do
begin

{Buop MakcuMmyma }

if B[I]>MaxB then

begin
MaxB:=B[I];
Nmax:=I
end;

{BuiGop MMHUMYyMa }
if B[I]<MinB then

begin
MinB:=B[I]:;
Nmin:=I
end
end;

{BLIBOL pe3yJiIbTaToOB}
writeln ('’ KoMaHma-nobemuresp ueMmnmuoHara ',
Team[Nmax], 'Habpana ', MaxB, ’‘oukoB’);
writeln (’Ha nocnemHem Mmecre’,Team([Nmin],
" ¢ ’,MinB, "’ oukammn’)
end.
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O6paTuTe BHUMAaHKE Ha TO, KaK OoIlpejieigeTcsa Ha3BaHHe KO-
MaHABI-TTO6EeUTEJI M KOMaHAbl, 3aHABIIEl IOocJIeJHEe MECTO.
ITO JeJaeTcA II0 3HAYEHUAM HHIAEKCOB MAKCHUMAJbHOI'O U MU~
HUMAaJbHOI'O 3JIEMEHTOB MaccHuBa B: Nmax 1 Nmin. B nepemeHn-
HOM Team[Nmax] HaxXxoJAMTCA Ha3BaHME YeMIIHOHA, & B Ilepe-
MeHHOH Team[Nmin] — Ha3BaHue mocjeJHe KOMAHJIABI B UeM-
MMHUOHATE.

IIpu BHIDOJHEHMH IPOrpaMMbI Ha 3KpaHe OyAeT OTpaxXeHo
ciaegymomiee:

BBeIMTe Ha3BaHMA KOMAaHJI M TOJIYUEHHBE MMU OUKMU
1 HazBaHume: HOMHAMO

Ouxku: 46

2 HazBaHue: 3EHHUT

Ouxu: 56

3 HazBaHme: KPHJIbA COBETOB
Oukm: 42

e 0 0 0

16 HazBaHue : INMHHUK

Quxm: 47

KomMaHma-noBenurens uemnmoHaTa LUCKA Habpana 59
OUYKOB

Ha nocnenHeM MmecTe UEPHOMOPEL ¢ 24 oukammu

KopoTko o rnaBHoM

Anroputrm BeI6OOpPa MaKCHMMaJIbHOIO (MHUHHMAaJILHOI0) 3HAYE-
HUS B MacCHBe UMeEET CTPYKTYPY IMKJIA C BAOXKEHHBIM HEIOJ-
HBIM BE€TBJIEHHEM.

Hdnsa o6paboTku nmocieaoBaTeJbHOCTe cuMBOJIOB B [lackasie
MMeeTcs CTPOKOBRIM THUI AaHHBIX: string.

? Bonpocsbi u 3alaHus

1. IIpuaymaiiTe coGCTBEHHBIE NMPUMEPHI AAHHBIX, KOTOPhIE MOXKHO
6b1JI0 GBI IPEACTABUTD B BUJE CTPOKOBOI'O MACCHBA.

2. IIpeacrasbre cebe, 4To ABe KoMaHALI HabpaaH mo 59 ouxos. Ha-
npumep, IICKA 1 SEHHUT. Homep Kakoit koMaHALI Ob1s 6LI BhIBE-
JA€H B KaUeCTBe pe3yJbTaTa?

3. Ilpu ycs10BHH 13 NpeLIAYIEro 3aKaHNUS ONPeAeJUTEe, KaKkue 6yayT
BbIBeJIeHBI Pe3yJILTATHI, €CJIX B OIllepaTope BETBJIEHHA, I'lle OTOH-
paeTcsa MaKCHMaJIbHOE 3HaUYeHHEe, 3aMEHUTh 3HAK OTHOIIIECHHUA «>»
Ha «>=»7
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4. Bresure B KOMIblOTEp mporpaMMy Premier-liga. BeimosHmTe
ee, NOJIy4YHUTe pe3yasTaThl. CDABHHTE C PE3yJIbTATaMM, IPUBEAEH-
HBIMH B naparpade.

5. Ilo ycnoBusam yuemnuornara 2003 rojia u3 NpeMbep-JINT'H BHIOLIBAIOT
JABe MoOcJeAHME B TypHUDPHOH Tabinie xomanasl. CocTaBbpTe IIPO-

rpaMMy, OINpeAeasoolryl0c o6e KOMaHALI, BbIOLIBaolIUe U3
IpeMbLep-JINTrH.

6.2. CopTupoBKa maccmBa

OcHo8Hble memblL napazpagpa:
® anzopumm cOpmupoO8KU Memodom ny3vipora;
w npozpamma Ha Ilackane copmuposxu
Memodom ny3wvipbra.

HN3BecTHO, YTO IAHHBIE B 3JIEKTPOHHOM TabJIM1e MOXKHO COPTH-
pOBaTh MO BO3PACTAHUIO WJIHM YOBIBAHHUIO 3HAYEHWH B CTOJIOIAX.
Hns sagaum ¢ Tabauneil pyTOOJIbHOrO YeMIMOHATA €CTEeCTBEH-
HBIM JieficTBHeM Oblita ObI COPTHUPOBKA II0 YORIBAHWIO 3HAUEHMH
HaOpaHHBRIX 04KOB. Torzia BBepxXy TabGaHIIbI OCTAHETCS II0Gesu-
TeJIb YeMIIMOHATA, 4 B HIKHEH CTpOUKe — KOMaHJAa, 3aHABIIAA
nocaegHee mecto. Ha puc. 6.15 moxkasaHa TaKas OTCOPTUPOBAH-
Has Tabauna. A3 Hee MBI IToJTy4aeM MCUEPIIBIBAIOIYIO HHPOpMa-
IIMI0 06 UTOraxX YeMIIMOHAaTa: KTO KaKoe MeCTO 3aHsJI.

A B
1 [ ucka 59
2 | 3EHUT 56
3 [ pPyBuH 53
4 | noKOMOTVB 52
5 | WWHHKWK 47
6 | AMHAMO 46
7 | cATYPH 45
8 | ToPnERO 43
9 | KPbiNbss COBETOB 42
10 | CNAPTAK 36
11 | POCTOB 34
12 | pOTOP 32
13 | CNAPTAK-ANAHMA 31
14 | TOPNEQO-METANNYPI |29
15 | yPANAH 28
16 | YEPHOMOPEL| 24

Puc. 6.15
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AJITOPHTM COPTHPOBKHM METOIOM ITy3hIPHKA

PaccmoTpumM, Kak IporpaMMHPYETCS COPTHMPOBKA MacCHBa.
JI1s perieHns 9Toi 3a4a4Yy CYIIECTBYET eI KJIacC ajJrOPUT-
MOB. MBI pacCMOTpHMM 34€eCh TOJBKO OJUH U3 HUX, U3BECTHBIH
oL HasBaHUEM «MeToj NmysslpbKa». OTKyZa Taxoe HasBaHUE,
CTaHeT ICHO HEMHOT'O IIO3Ke.

IIpounnocTpupyeM A0 METOAA NMY3bIPhKa HA MaJIeHbKOM
MAaccCHBe U3 IATH uyucei. IlycTs aTo 6ygeT maccus B[1:5], ucxoz-
Hble 3HaYeHHA B KOTOPOM pacupefeseHbl COydYalHbBIM 06pasoM
(puc. 6.16). TpebyeTcsa OTCOPTHPOBATD YHCJIA IO YOLIBAHHIO.

ITepauiii aman (nepawiii npoxod ). IlocienoBaTenbHO Cpas-
HUBAIOTCS Iaphl COCEAHUX YUCEJI ¥ YIOPAAOYMBAIOTCA 1O y6bI-
BaHuI0. CHauasa cpaBHUBaoTcsa B[1]u B[2]. IlocKoJbKY Ha BTO-
POM MecCTe JOJIKHO CTOATH MEHbIIIee YHUCJIO, TO YHUCJIA MEHAIOTCS
mectamu. B[1] cranoBuTcs paBHbIM 3, B[2] — paBHEIM 1. 3aTem
ynopagouunBaioTca B[2] u B[3]. Ux 3HaueHuns TOKe ImepecTas-
aaiorcs: B[2]=2, B[3]=1. 3aTem ynopaaouuBatorcs B[3] u B[4].
W maxonen, B[4] u B[5]. B peayibTaTe IepBOro Mpoxoaa MUHH-
MaJIbHOE YMCJIO IIonajaeT Ha cBoe mecTo: B[5]=1.

B[1] B[2] BI[3] B[4] B[5]
Hcxoanele 3HAUCHUS 1 3 2 4 5
1-it mpoxon 3 2 4 5 1
2-ii ipoxon 3 4 5 2 1
3-i mpoxopn 4 5 3 2 1
4-i mpoxon, 5 4 3 e 1 1

Puc. 6.16. MmocTpanusa MeToga my3sipbKa

AJII‘OpHTM IIEPBOro IIpoxoga MOXXHO OIICaTh Tak:

anss I or 1 mo 4 noBTOpPATH
HIL
ecan B[I]>B[I+1] wo
X:=B[I]; B[I]:=B[I+1]; B[I+1l]:=X
xB
K1,

O6men sHauenusaMu B[I]u B[I+1] npoucXOaUT YePe3 TPETHIO
nepeMeHHy0 X.
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BoT Tenmeps MOHO IMOHATH CMBICI o0pasa nmyssipbKal B pe-
3yJbTaTe MPOX0Ja MUHUMAJIbHOE 3HAUEHUE «BCIJIBIBAET» B KO-
Hell MACCHUBa, KaK BO3AYIIHBIN NYy3bIpeK B BOJe BCILILIBAET Ha
TIOBEPXHOCTh, HOATAJIKNBAEMBbIN apXHUMeAOBOM CHJION.

Hanee Hy»HO MOBTOPATH TAKHe IIPOXOAEI eirie Tpu pasa. [Toc-
Jle BTOPOTO MpoXoja Ha CBOeM MecTe oKaykerca B[4], mocie
Tperbero npoxoaa — B[3]. Ilocise werBepTOro ymnopsaodarcs
B[2] un B[1]. HeTrpyaHo mOHATb, YTO IIPM BTOPOM IIPOXOJe He
Hago Tporath B[5], T. e. UK qOJKeH MOBTOPATHCA 44 I ot 1
no 3. IIpu TperbeM mpoxoae — oT 1 go 2. 1 nakoHel, Ha YeTBEP-
ToM mmpoxoae — oT 1 7o 1, T. e. Bcero 1 pas.

CiemoBaTeIbHO, IUKJbBI, DeaJHU3YIOIIHUE IIPOXOABI, CaMH
JOJIKHBI ITUKJINYECKH MOBTOPATHCA. [IpueM npu kaxaom cie-
AYIOIeM IMOBTOPEHUH IJIMHA ITUKJIA JOJIKHA YMEHBIIATHCS HAa
eguauy. OTciofia BHIBOA: CMPYKmMYpa anzopumma OOANCHA
npedcmasaambv co60il 08a 810HEHHLX YUUKAA.

Bor noJsiHEbIM aATOpUTM COPTHPOBKU MaccuBa B[1:16]:

anr CopTMpOBKa METOINOM My3HpPbKa
uen Ta6 B[1:16]
ven I, K, X
Hay
{Iuxn BBOmAa}
anss I or 1 pno 16 nmoBTOPSATH
HO
BuBOm ('B(’, I , '1=")
Beono (B[I])
K
{UMxJIBl COPTUPOBKU }
anss K or 1 mo 15 nomBTOpPSATHL

HIL
gnsg I or 1 go 16-K noBTOPATEL
HIY
ecmm B[{I]>B[I+1]
To X:=B[I]; B[I]:=B[I+1]; B[I+1]:=X
KL
KK

{BHIBOI OTCOPTMPOBaAHHOI'O MaCCHBA}
mnst I or 1 mo 16 NOBTOPSATH
HIY
BuBOn ('B(’, I , '1=", B[I])
344
KOH
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3necy nepemeHHasa K urpaer poJb HoOMepa npoxoxa. s
MaccuBa AJuHOH 16 Takue mpoxoAnsl TpedbyeTcss MOBTOPUTH 15
pas. duuHa kaxaoro K-ro npoxona paBHa 16—K.

IIporpamma Ha Ilackaje COPTHPOBKH METOAOM NYy3LIPHKA

Teneps 3anmuniem nporpammy Ha Ilackase. Ho MbI ee HeMHOrO
VCJIOKHHMM IIO0 CPaBHEHHMIO C IIOCTPOEHHLIM ajroputmom. Ilo
VCJIOBHMIO MCXOAHOM 3alauy¥ HAM HYYKHO IIOJYUYHTHh CIIMCOK KO-
MaHJ B MOPAAKEe 3aHATHIX MMH MECT M YHCJIO OUKOB, IIOJyUYeH-
HBIX Ka)KkAo# komaHzoii. CiregoBaTesIbHO, COPTHPOBATH HYKHO
He TOJILKO MacCUB B, HO U MaccUB Team. [esaercsa 3aTo oueHb
IIPOCTO: B MaccuBe Team IapajljieJIbHO C MAacCHBOM B IIpOM3BO-
JOSITCS Te JKe caMble ITIepecTAHOBKH. B KoHIIe paGoThI TpOorpaMMbI
Ha 3KpaH BBIBOAATCSA OZHOBPEMEHHO 3JIEMEHTHI 000X OTCOPTH-
POBaHHBLIX MaCCHBOB.

Program Premier liga 2;
var B: array[l..16] of integer;
Team: array([l..16] of string;
I, K, X: integer;
St: string;
begin
{BRon HazBaHMM KOMaHI M HaOpPaAHHHX MMM OUKOB}
writeln ('BBemuTe Ha3BaHMA KOMAHI UM MOJIYUEHHHE
UMM Oukun’) ;
for I:=1 to 16 do

begin
write(I,’ HazsaHue: ’); Readln(Team[I]);
write ('Ouku: ’'); Readln(B[I])

end;

{CopTruporka}
for K:=1 to 15 do
for I:=1 to 16-K do
if (B[I] > B[I+1]) then
begin
X:=B[I]; B[I]:=B[I+1]; B[I+1l]:=X;
St:=Team[I]; Team[I]:=Team[I+1];
Team[I+1] :=St
end;
{BelIROL OTCOPTUPOBAHHOM TaBJIMLE }
for I:=1 to 16 do
begin
{[lpucoepgnHeHne npobesyioB K Ha3BaHUAM KOMAaHA}
for K:=1 to 18-length{(Team[I]) do
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Team[I] :=Team([I]+’’;
{BelBOLO: MeCcTO, KOMAaHOa, OUYKM}
writeln(I:2,’’,Team[I]:18,B[I]:2)
end
end.

ITosscHuM HOBBIEe cpeacTBa IlacKasis, KOTOpbIe IPUMEHEHE! B
aToii mporpamMmme. OOMeH 3HAUEHHUSAMH MEXXAY 9JIeMEHTAMH
CTPOKOBOI'0 MacCHBa Team JOJI’K€H IPOHMCXOAUTL uepe3 mepe-
MEHHYIO CTPOKOBOrO THHA. [IJIf 3TOro B IporpaMme UCIOJIb3yeT-
cA nepeMeHHad St.

BrIBO pe3ybTaTOB Ha 3KPAH OPraHM30BaH TaK, UTOOBLI Ha
9KpaHe HOMepa MeCT, 3aHATLIX KOMaHAaMH, Ha3BaHUA KOMAaH]
u HabGpaHHbIe 0YKH BEIBOJUJINCH B TPU POBHEIX cTo6ma. Haspa-
HUA pa3HBIX KOMaHJ| UMEIOT pa3Hylo IInHy. CaMoe AJIMHHOE Ha-
3BaHue y komaHAaul TOPIIENO-METAJIJIVPT coctout us 17
CHMBOJIOB. [IJId BLIPABHUBAHUA JJIMH CTPOK Ka)XJ0€ HA3BaHHUE
JoIoJIHAeTcA npobesamu o 18 cumsosioB. Yucsio fo6aBaseMbIX
npo6eJIOoB BLIYHUCJIAETCH TaK:

18-length(Team[1])

3nech length ( ) — aTo craHAapTHAA GYHKIUSA, BHIYUCIAIO-
masA AJUHY CTPOKM (UHCJI0O CHMBOJIOB), YKa3aHHON B CKOOKaX.
Hanpumep, ana IICKA pauHa cTpokM paBHa 4, a aiada
TOPIIEODO-METAJIJIVPT anuna paBHa 17. 3maunt Kk IICKA
nobasurca 14 nmpobenoB, a kK TOPIIEHO-METAJIJIVPT — 1
npobeu.

B onepaTtope Team[I]:= Team[I]+’’; UCHOJIB3YETCA OIle-
pamusa «+» IpHUCOeJUHEHU S CHMBOJIOB. B JTaHHOM ciydyae IIpyuco-
eauHsAeTcs npobei. K cTtpoke Team[I] Aob6aBUTCS CTOJIBKO IIPO-
6eJ10B, CKOJILKO pa3 MOBTOPHUTCA npucoeauHeHue. Ilocie aToro
o KOMaHjie

Writeln(I:2,’’,Team[I]:18, B[I]:2)

B POBHbIEe KOJIOHKH BBLIBEAYTCA MECTAa, Ha3BaHUA KOMaHI M
ouKH. PeaynsTaTel 6yAyT UMETh Ha dKpaHe CAeAyIOmui BUA:

1 ICKA 59
2 BEHUT 56
3 PYBUH 53

14 TOPIEJO-METAJIJIYPT 29
15 YPAJIAH 28
16 YEPHOMOPEI 24
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@ KopoTtko o rmaBHOM

MeTon 11y3sIpbKa — aJIMOPUTM COPTHPOBKH YMCJIOBOTO Mac-
cHuBa.

C'rpyrc'rypa aJIrOpUTMa MeToJa IIy3bIPhKa — ABaA BJIOXXEHHHX
IIUKJIa C nepemeHHoffI }IJIHHOI‘;I BHYTPEHHEro IIuKJa.

length() — dyHKIMA onpeesieHNA AJIUHBI CTPOKOBOH Iepe-
MEHHOIA.

B IlackaJie cyIiecTByeT Oonepanus ipucoeJHHeHUA CTPoK. Ee
3HAK — «+».

? Bonpoce! u 3a8aHus

1. Kak OfICHUT, Ha3BaHHE METOJA COPTHPOBKHM MACCHBA — «METOJX
Iy3BIpbKa» ?

2. CKOJNBbKO IDpPOXOJOB C IE€PEeCTaHOBKAMM 3JIEMEHTOB IoTpebyercs
IIpH COPTHPOBKe MaccuBa U3 100 uncen?

3. BeeuTe B KOMIIBIOTED IPOrpaMMy Premier~liga-~2. BeinoaauTe
ee, IOJIyUYUTE pe3yabTarel. CDaBHUTE C pe3yJbTaTaMH, IIDUBEJEH-
HBIMH B nnaparpade.

4. BHecuTe N3MEHEHNA B IPOTPAMMY JJISI TOTO, YTOOBI HOJNYUYHTE CITH-
cok B o6paTHOM mopsAAKe (110 BO3pPacTaHMIO 04KOB). BrimosHHTE
nporpaMmmy.

5. BO3MOYXHO, YTO MACCHB OKa)KeTCSA OTCOPTHPOBAHHLIM 0 3aBepiIe-
HHA BCeX IIPOXOJA0B. B TAaKOM cjIyuae 4YKCJI0 IIOBTOPEHN BHEIITHETO
IMKJIa MOXXHO COKPATHTh, B IIporpamMMa OyeT BHIIIOJMHATLCA ObI-
ctpee. ITonpobyiiTe ycoBepIIIeHCTBOBATh IPUBEJEHHYIO IPOrpam-
MY ¢ yueToM 3Toro ¢akTa. IIpoBephTe pe3yJbTaT Ha TECTAX.

6. Ecau HecK0obKO KoMaH HaGpanu oAMHAKOBOE KOJIHUECTBO OYKOB,
TO MECTa MEXAY HUMH DACIpeeldloTca 10 pasHuIe 3a6HTHIX U
NPONYIIEeHHBIX MAYEH: yeM pasHHNa 0oJibIIe, TeM MeCTO BHIIIE.
ITonpo6yiiTe ycoBepII€eHCTBOBATE IPOrpaMMYy, YUYHTHLIBAA 3TO IIpa-
BHMJIO. [ 3TOr0 B IporpaMmy Hazso A06GaBUTh MACCHB C DA3HHIIAMH
msaueii. IIpuaymaiiTe TecT, Ha KOTOPOM MOYKHO IIPOBEPUTDL paGoTy
IpOrpaMMBbl.

7. YclioBHE TO e, UTO U B IpeALIAYIeM 3agaiun. Ho B kauecTse uc-
XOIHBIX AJAHHBIX BBOAHUTCSH €IIle ABA MACCHBA: C YHCJIOM 3a0HTHIX
MsAYEH U C YHUCJIOM IPONYILITEHHBIX MAYEH KaXK 0 KOMaH0M.
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6.3. O A3bikax nporpaMMMpPOBaHUA
M TPpaHCcnATOpax

OcHoenble membL napazpagha:
| cucmembl nPOZPAMMUPOBAHUS;
8 YPOBHU A3bLKOE NPOZPAMMUDOSAHUSA,;
8 MPAHCAAYUA U MPAHCAAMOPbL;
a 0 d8yx cnocobax mpancaayuu,;
® paboma KOMNnuaIAmMopa;
s pa6oma urmepnpemamopa.

CucTeMbBI IPOrpaMMHPOBAHMS

«PopapiM» A3biKOM OBM sBiasfeTcs SA3LIK MAIMIMHHEIX KO-
mang (AMEK). Camsbie nepBrie 1amMnoBbsie OBM moHAMAIH TOJIBKO
3TOT A3bIK. B nporpammax Ha AMK namnble 0003HaYaIOTCA HX
aJpecaM¥ B IaMATH MaIIWHBI, BHIIIOJHAECMBIE OlIePAIlMH — YHC-
JoBBIMM Kogamu. IIporpaMMucT caM JoJI:KeH 3a60TUTHCA O pac-
noJsoxkeHUH B naMaTu OBM KoMaHA IporpaMMEbI ¥ JaHHBIX.

CoBpeMeHHBIe TPOIPAMMUCTEI TaK He paboraior. Ils mpo-
rpaMMHPOBaHHA HA COBPEMEHHBIX KOMIBIOTEPaX IPUMEHAIOTCS
cucremsi nporpammuposanus (CIT). B yae6anKe 8 Kiacca (Ti1a-
Ba 2) roBOPIJIOCH O TOM, YTO IIPOrpaMMHOe o0ecledeHHe KOM-
nbIOTEepa AeJIUTCS HA TPU YACTH!

e cucremHoe ITO;
¢ npuxgaxsoe ITO;
® CHCTEMBI IPOrPAMMUPOBAHHUS.

C nepBBEIMH ABYMs BHAAMHM IIPOrpaMMHOro obecreueHuA Bh
yaxe 3HaKoMBI. CucTeMHoe ITO — aTO mpesk e BCero onepanuoH-
Hble CHCTEMEI, cepBHCHEIe MporpaMmel. IIpukaagaoe II0 — ato
MHOTOUMCJIEHHBIE PeJaKTOPHI, 3JIEK TPOHHEIe TaGJIuIbl, HHPOP-
MaLMOHHBIE CHCTEMBI, MATEMATHUYECKHUE IIAKEeThl, 9KCIEePTHHIE
CHCTEMEI M MHOI'Oe Apyroe, ¢ 4YeM paGoTaeT aGCcoNIOTHOEe GOJIB-
IIHHCTBO II0Jb30BaTENeH.

Cucrtembl nporpammupoBaaus (CII) npeguasHadyeHbl A1 CO-
3aHUs KOMIIBIOTEPHBIX IIPOrpaMM.

w CHcTeMEI IPOrpaMMHPOBARUS ITO3BOJIAIOT
;@b’j paspabaThIBATH U NCHOJNHATH HA KOMIIBIOTEPE
MporpaMMBbI, HAIIMCAHHEIE HA A3LIKaX GoJiee

BBICOKOI'O YPOBH{A, YEM A3BIK MAIIIMHHBIX KOMaHA.
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YpoRHH A3BIKOB NPOrPaMMHDOBAHUA

Y10 NMOHMMAETCHA MO/ YPOBHEM S3LIKA MPOrPAMMUPOBAHNSA ?
IMousTHE YPOBHA SA3LIKA CBA3AaHO CO CTEIIEHBIO €T0 Y IaJIEHHOCTH
OT A3RIKA MPOIlECCOPa KOMIILIOTEPa M IMPUOJIHIKEHHOCTH K ec-
TECTBEHHOMY UeJIOBEUECKOMY SA3HIKY, K (OopMaJbHOMY A3BIKY
npeaMeTHOI o6yacTH (dalme Bcero — mateMaTukn). Yem éviwse
YyposeHnb, mem 0aavule A3blK OM KOMNbIOMeEPa U 6UdiCe i 4elo-
éeKy. DTOT OPUHIKI CXeMaTHYeCKH OTpakeH Ha puc. 6.17.

| €CTEeCTBeHHBIH A3BIK, A3BIK MATEMATHKH l

| anBy
| aBTOKOJ — accemOuep

l A3BIK MAIIHHHABIX KOMAH

Puc. 6.17. YpoBsHH A3LIKOB IPOrPAMMUPOBAHUS

SI3BIK MAIIMHHBIX KOMAHJ — 3TO A3LIK CAMOI'0 HU3KOT'0O YPOB-
Hea. IlepBble A3BIKKM IPOrpaMMUPOBaHMs, oTauyHble OT MK,
NOABUJIACH, Ha MalIMHAX [I€PBOTO MOKOJIEHHS, U Ha3BLIBAJIHNCh
OHH aBTOKOJAaMH.

ABTOKOA — 3TO MAIIUHHO-OPHEHTHUPOBAHHLINA

A3BIK CHMBOJIMYECKOTI'O IIPpOrpaMMHNpPOBaHNA.

OxHa KOMaH/Ia Ha aBTOKOJE COOTBETCTBYET OJHOM MaIMHHOM
xKomaHze. Pa6oTass Ha aBTOKOJE, IPOIrPAMMUCT OCBOGOKIEH OT
Heo0X0JMMOCTH paclpefesaTh NaMATh IO IIPOrpaMMYy U BeJIU-
YUHBI; €EMY He IPUXOAUTCA padoraTs ¢ agpecamu sdyeek. Ilepe-
MEHHbIE€ BEJIMYMHBI U YHCJIOBble KOHCTAHTHI 0603HAYAIOTCA TaK
JKe, KaK B MAaTeMATHKe, KOAbI onepanuii — MHeMOHHYEeCKH OyK-
BaMH.

HaunHas ¢ MalIMH TPETHErO IOKOJIEHNU S, A3LIKU TAKOT'O THIIA
CTaJIM Ha3kIBaTh accembiyiepamu. B Hamre Bpems Ha accembiiepe
IpOrpaMMHPYIOT ZOBOJBHO PEAKO. ITO, KAK IIPABHJIO, AEJIalOT
CHCTE€MHEIE IPOTPDAMMHMCTEI.

Coxkpamenne JAIIBY pacmugpoBeIBaeTcss TaK: A3BIKH IPO-
rpaMMHMPOBAHUSA BBLICOKOTO YypoBHA. CerogHsi GOJILIIMHCTBO
IPOrpaMMHCTOB paGoOTalOT UMEHHO Ha 3TUX s3nKaXx. [Ipumepsl
A3BIKOB BhICOKOro ypoBHA: Ilackans, Beitcuk, Cu (C), PopTpan.
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Bor npumep s3anmcu omHON M TOHM Ke KOMAHABI CJIOXKEHH S
ABYX UMcCeJ Ha TpeX sA3bIkax pasdHoro yposHsa: AMK, aBTokoze u
ITackaue:

C:=A+B TITackananp
ADD A, B, C aBTOKOL
01 24 28 2¢c HAMK

BuaHo, Kak ¢ MOBBLIINIEHNEM YPOBHSA
A3LIKA DOBLIIIIAETCSA «IOHATHOCTL» KO-
MaHAbI (IO-aHTJIMMCKU cJ0BO «ADD»
03HAYAEeT «CJIOXKHUTH»). OAHAKO YeM I10-
HsTHee A3LIK AJIS 4eJIOBEKAa, TeEM HeIlo-
HATHee JJs IIPolieccopa KOMIIbIOTepa.
IIponeccop nmonmmaer Toiasko AMK.
YesnoBeKy ke Jierde IIUCaTh IPOTpaM-
MBI Ha A3LIKAX 0oJjiee BLICOKOI'O YPOB-
Hea. Kak 'xe ObITBE?

TpaHCAAIMA U TPAHCIAATOPHI

Kak cmemaTs TaK, 4TOGBI 4Y€JIOBEK MOT IIHCATH IPOTPAMMBI Ha
aBTokoze uiau Ilackajie, a KOMIBLIOTED MOT MCHOJHATD 3TH IIPO-
rpaMmmbi? OTBeT Ha IIOCTABJEHHLIM BOIIPOC TaKoOil JKe, Kak Ha
Bompoc «Kak MHe o6IaThCs C ATOHIIEM, €CJIH S He 3HAIO AIOH-
ckoro s3pika?» . HysxeH mepeBoguuk! Ilo-anrauiicky «mepeBoj-
unk» — «translator».

ITporpaMMEBI-TIEpEeBOAYUKH C aBTOKOAa, Ilackass,
@opTrpaHa U APpYTUX I3LIKOB HA SI3BIK MAaIlIMHHBIX

KOMaH/J Ha3bIBAIOTCA TPAHCAATOPAMH.

Taxum 06pa3oM, KOMIIBIOTED caM IIPOMU3BOJUT II€PEBOJ IO
yIopaBJieHHEeM IIporpaMMbI-TpaHcasaTopa. IIporecc nepeBoja
IporpaMMBbl Ha sI3bIK MAIIMHHBIX KOMAHJA Ha3bIBaeTCA TPAHCIA-
men. Ilpesxcne yeM BEIIIOJIHUTD, HATIpUMeP, MporpamMmy Ha Ilac-
Kajie, ee HY)XHO ommpaHcauposams. TpaHCHAAIMIO MOXCHO
IIPEeACTABUTHL KaK CITyCK C BepXHeil CTyIIeHbKH SI3bIKa Ha CAMYIO
nepByio crynenbky — MK (puc. 6.18).

TpaHCJAATOp ABIAETCSA 00S3aTeJIbHLIM 3JIEMEHTOM JI000iH
cucteMnl nporpammupoBaHus. Ilepsrie CII Bkiarouanu B cebs
TOJILKO TPAHCJAATOP. 3aTE€M K TPAHCJATOPY CTAJH J00ABIATHCSA
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TpaHchauus ¢ Nackans
C:=A+B Nackanb

TpaHcNAUMA C aBTOKOAA
l ADD A, B, C aBtokog

012428 2C AMK

Puc. 6.18. Tpaucuanusa ¢ aBrokoga n Ilackana na AMEK

pa3/IMYHEIE CEPBHCHBLIE CPEJCTBA: T€KCTOBLIE pEJIAaKTOPHI, OT-
JaguUKH, CHCTEMEI OOCIYKHUBAHUSA IIPOrPAMMHEIX 6MOJIMOTEK,
Cpe[ICTBA OPraHMU3AaIlUH APYKECTBEHHOI'0 HHTepdeiica ¢ moJab30-
BaTejeM.

Hawu6osee y1060HEIMH AJIs IOJIb30BATEJIA CTAJIHA CUCTEMEI IIPO-
rpaMMHMpOBAaHHUA, CO3IaHHbIE HA IIePCOHAIbHBIX KOMIILIOTEPAX.

fA3BIK mporpaMMHPOBaHUA, ¢ KOTOPEIM pabotaet CII, Hasb-
BaeTcAd ee 6X00HbIM A3bikom. CHUCTEeMBI NIPOrpaMMHPOBAHUSA
MMEHYIOTCA [0 HA3BAHHUIO CBOET'0 BXOAHOIO A3bika. Hampumep:
«cucrema Beiicuk», «cucrema Ilackane», «cucrema Poprpan».
HMHorpaa B Ha3BaHME CHCTEM BKJIIOUAIOTCA NpedHKchl, 0603HaAYA-
IolIHe, HaIpuMep, ee GUPMEHHOe Npoucxoxxaenue. QueHsb moO-
NyJAPHbI cucTeMbl ¢ npuctaBkoil «Typ6o»: Typ6o IMackanb,
Typ6o C u ap. ITO cUCTEeMBI IPOrPaMMHUPOBAaHHUsA, paspaboTaH-
Hble dupmoii Borland.

O aByx cmoco6ax TpaHCAANMH

PeanuzoBaTh TOT WJIM HHOII SA3BIK IIPOrpaMMHMPOBAHHA Ha
KOMIIBIOTEpE — 3TO 3HAUYMT CO3AATHh TPAHCIATOP € 3TOro A3bIKA
IJIs JaHHOTO KoMnbloTepa. CyinmecTBYIOT Ba IIPMHIUINAJILHO
Pas3JIMYHBIX MeToAa TpaHcaAuuKU. OHU HASBIBAIOTCA KOMITHJIA-
IHA I HATEPIPEeTaHA.

VO s o
OOON Ornr,, 0100
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15 00'bACHEeHUS DA3IUYKA MOYKHO IIPeAJIONKUATH TAKYIO aHA-
JIOTHIO: IIPEeACTaBbTE cebe, YTO MHOCTPAHHBIM JIEKTOD JOJKEH
BBICTYIIHUTH IIepe] ayAUTOPHEH Ha HE3BHAKOMOM JJIs CAyIIaTe el
a3nike. TpebyeTca mepeBosi, KOTOPHIA MOKHO OPraHH3OBATH
ABYMS CIIOCOOaMM :

1) mosHBIHA NpeABapUTELHBINA IePeBOJi: JEeKTOP 3apaHee Ie-
pelaeT TEeKCT BHICTYILJIEHUS IePEeBOAUYMKY, TOT 3alIUCLIBAET Iie-
pPeBoOJi, Pa3MHOXKAET €ro U pasfiaeT cJHymaTeaam (Iocjie dTOTro
JIEKTOP MOJKET y’Ke U He BHICTYIIaTh);

2) CHHXPOHHBIA NEePeBOJ: JIEKTOD UATAET NOKJAJK, IIepeBOA-
YUK OAHOBPEMEHHO C HUM, CJIOBO 34 CJIOBOM, II€PEBOAUT BHICTYII-
JieHHue,

Komnunayusa asasemcs aHan0z0M NORHOZO npedsapumens:
HO020 nepesoda; unmepnpemayus — AGHAA0Z CUHXPOHHOZO0 nepe-
80oda. TpaHcaATOp, PAGOTAIOIUIA M0 IPUHIUIIY KOMIMUJIAIINH,
Ha3hIBaeTCA KOMIHJIATOPOM. TpaHCaATOp, paboTaloinmuii meTo-
JAOM HHTepIIpeTaIi, HA3bIBAETCA HHTEPIIPETATOPOM.

Pabora xomMnuasaTopa

I[Ip1 KOMOMJIAGUY B IaMATH KOMIIBIOTEPA 3arPYy’KaeTcs IIpo-
rpaMMa-KoMIUIATOp. OHA BOCIPHHUMAET TeKCT IPOTrpaMMBI Ha
AIIBY kak ucxonayio nuadopmanuio. KoMoniaTop npou3sBoguT
CHHTAKCHYECKHI KOHTPOJb IIPOTPAMMBI M IIPH O0OHADY KeHUH
oIING0K BBIBOJUT JUArHOCTHUYEeCKHe coolinennsa. Keau ommnbok
HeT, TO pe3yJbTAaTOM KOMIHJIANHNHN SBJIAETCA IIporpaMMa Ha
A3bIKE MAIIIMHHBIX KOMAaHJ.

3aTeM KOMOWJIATOP YAAJAETCA W3 ONEPATUBHOMA NaMSATH.
B mamMATH ocTaeTca ToabKO nporpamma Ha AMK, koTtopast BbI-
MOJHAETCA AJIA MOJNYYeHU s Pe3yJabTaTOB.

Ha puc. 6.19 cxemarnuecK# DoKa3aH IIPOIECC BLIMOJHEHUS
nporpammel Ha AIIBY ¢ ucnonrsosannem komnuiasanuu. IIpsa-
MOYTOJBHUKAMM H300pa’KeHbl MporpaMMbl B MAaIIMHHBIX KO-
JaxX, oBaIaMu — obpabaTeiBaeMasa U KOHeUHad MHGoOpManus.

TexcT nporpammbl Ha AMNBY

KOMMMAALMA
lMporpamma Ha AMK

Puc. 6.19. Beinosruenue nporpammal Ha AIIBY
C HCIIOJIb30BAHUEM KOMIIMIATOPA

A 4

KOMMUNATOP




334 [ononHenue K rnase 6

KoneuyHo, KOMIUIALMA ¢ aBTOKOJa (acceMbiiepa) MHOTO IIPO-
1€, 4YEM C A3LIKOB BEICOKOT'0 YpoBHA. [l 3T0M IponeAypsl dac-
TO NPUMEHAIOT CIIeNUAJIbHLIM TEePMHUH — accembauposaHue.
A mopj cioBoM «accemMOiep» IOHMMAETCHA HE TOJbKO SA3BIK IIPO-
rpaMMHPOBaHUs, HO M TPAHCJISITOP C HETO.

Pab6ora uHETEpHpeTaTOpa

HHTepnpeTaTop B TeUeHHE BCEr0 BpeMeHH PaboThI IIporpaM-
MBI HaXOJHUTCS BO BHYTDeHHeH IIaMaATH (MHOrAa AJA 3TOrO
ucnouassyerca I13Y). BO3Y nomemjaercsa nporpamma Ha AIIBY.
HHTepnpeTaTOpP «UUTAET» €€ MEPBLIA onepaTop, MIEPEBOJUT €TI0
B MallIMHHbI€ KOMAHABI U TYT K€ OPraHU3yeT BHIMOJHEHUE 3TUX
KOMaH/[. 3aTeM IIePEXOAUT K IIEPEBOAY U BBIIIOJHEHUIO CJIEAYIO-
IIEeTO omepaTopa, ¥ TaK 0 KOHIIa nporpaMmsl. IIpu sTom pe-
3yJbTaThl NPEALIAYIIINX IIEPEBOJOB B IaMATH He COXPAHAIOTCH.
IIpu IOBTOPHOM BLINIOJHEHWH OJHOTO M TOTO JKe oIepaTropa B
I¥KJEe OH CHOBa OyJeT TpaHcaupoBaThcsa. Ilepes TpaHcasmuei
KaXJ0oro oIepaTopa IPOUCXOJUT €TI0 CHHTAKCHYECKUI aHaIu3.

Ha puc. 6.20 cxemaTuuecKu II0Ka3aH IIPOIECC BbINOJIHEHUS
nporpammsl Ha AIIBY ¢ ncnmonssoBanueM HHTepIIpeTaTopa.

TekcT nporpammbl Ha SIMBY

WHTEPTPETATOP

PesynbTathbl

Puc. 6.20. Beinmonrenue mporpammsl Ha ATIBY
€ HCIIOJIb30BAHHEM HHTEPIPETATOPA

TaxuM o6pa3oM, IPpHU KOMINJIAIIUYA TPAHCAAIUA U UCIIOJHE-
HHEe IIpOorpaMMBbI UAYT NOCJeA0OBATEeJLHO APYT 3a Apyrom. Ilpu
HHTepIpeTAIliN — IIapaJijIeJbHO. :

OnuH pa3 OTKOMIMJIHNPOBAaHHAA IPOrpaMMa MOXKET OLITH CO-
XpaHeHa BO BHEIIHEH ITIaMATH U 3aTEM MHOTOKPATHO BBIIIOJIHE-
Ha. Ha KoMIOmaamumo MalIMmHHOe BpeMs TPaTHUThCA 0oJibIlle He
o6yaer. IlporpaMmMa Ha HHTEPIPETHPYEMOM SA3bIKE IIPH KaXKJOM
BBLINOJHEHUH IIOABEPraeTCss MOBTOPHOI TpaHciasuuum. Kpome
TOr'0, HHTEPIIPETATOP MOXKET 3aHUMAaTh 3HA4YUTeJILHOEe MECTO B
OIlepaTHBHOM NaMATH.
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W3-3a yKa3saHHBIX NPUYHUH HCIOJb30BaHHE KOMIHIATODPOR
yAobGHee Ays Gonblmx mporpaMm, TpeGyromux 6BICTPOro cyera
u Gonbuioro o6bema namaTu. IIporpammel Ha Ilackane, Cu,
®opTrpaHe Bcerga komnuaupyoTrcd. A3pik Beiicuk yacTo peanu-
3yeTcd 4Yepe3 MHTePIIpeTaTop.

@ KopoTtko o rnaBHom

Jia paspaboTKu nmporpaMM IporpaMMHUCThI UCIIOJL3YIOT CH-
creMmb! nporpammupoBanud (CIT).

3wk IporpaMMHUpPOBAHHS, ¢ KOTOPBIM IIO3BOJISIET padoTaTh
panHas CII, HasbiBaeTcs ee BXOAHBIM 3BIKOM.

AsBIK mpomeccopa KOMIBIOTEPA — 2TO A3BIK MAIIMHHBIX
xKomang — AMK.

YPpoBeHb fA3BIKA IPOrPAMMMPOBAHUA OIIpEAEAETCHA CTelle-
HbIO ero yaaneHHocTH oT AMK (uem masnbmre, TeM BEIIIE YPO-
BeHB).

ABrokojg (accembiep) — 3TO MaNIMHHO-OPUEHTHPOBAHHBIN
SI3BIK CHMBOJINYECKOTO IIPOTPaMMHUPOBAHMS.

Hawn6ojsiee yao6HBEIM CpPeACTBOM IIPOrPAMMHUDOBAHUSA SBJIA-
IOTCS SISLIKM BhICOKOro ypoBHs (FAIIBY). Ceronua ¢ ammu pabo-
TaeT GOJILITHHCTEO IPOrPAMMHUCTOB.

TpaHCcAAINA — 3TO IPOIECC IEPEBOA TEKCTA IIPOIPAMMEI HA
fA3BIK MAITHHHBIX KOMaHA. [IporpaMMa-nepeBOAYNK Ha3LIBAET-
cA TPAHCJIATOPOM.

Cy11ecTBYIOT JBa CIIoco0a TPaHCIAIMN: KOMIIWIANNA 1 HHTEP-
nperarus. Ilpn KoMImUISIIHK CHaYasia BeCh TEKCT IIPOrPaMMEI Iie-
peBogutcs Ha MK, 3aTeM mmpousBoAuTcA ee ucnoyaenue. Ilpu nu-
TepIIpETAIlMH IIEPEBOJ X UCIOJHEHHE IIPOMCXOAAT IIapasiie/IbHO.

? Bonpocsi u 3adaHus

1. YT0 Takoe A3BIK NIPOrpaMMUPOBAHUA T
2. Yto 0603HaUaeT MOHATHE « YDOBEHD A3LIKA IPOrPAMMUPOBAHUA» 7
3. K xakxoMy YpOBHIO OTHOCATCA A3BLIKH THIA aBTOKO] (acceMbiiep)?

4. TToueMy A3BLIKH MPOrPAMMMPOBAHUS BHICOKOI'O YPOBHSA HA3BIBAIOT
MAaUIMHHO-HEe3aBUCUMBLIMH A3bIKAMU?

5. Kaxue U3 A3LIKOB IPOrpaMMHPOBaHN S BLICOKOI'O YPOBHS Bhi 3HaeTe?
6. Yro Taxkoe Tpancaanua? UTo Taxoe TpaHCAATOP?
7. B yeM pasnnuue MexAy KOMIMUIAUEH U MHTEepIpeTanueii?
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7.1. UcTopua A3bLIKOB NporpaMMupoBaHus

OcroaHbie membL napazpaga:
= nepeévie wazu A6MoMamu3ayuu NPOZPaAMMUPOBAHUS;
B nepabie A3biKU 8bicOK020 YpoeHa: Kobon u Popmpan;
B A3bIKU NPOUEAYPHOZ0 NPOZPAMMUPOBAHUS;
B A3bIKU UCKYCCMEEHHO20 UHMeNeKma;
m coépemenibie A3biKU 06B5EeKMHO-0PUEHMUPOBAHHO20
U 8U3YAAbHOZO NPOZPAMMUDOBAHUSA.

Iepnnie marn aRTOMATH3AIHH IPOrpaMMHPOBRAHUA

IIporpamMmul giua mepBeix OBM mporpamMMmucThl ODHCaIH Ha
A3BIKAX MANIMHHBIX KOMaHJ. JTO OY€Hb TPYAOEMKHH M AJIM-
TeabHBIH Tponecc. [Ipoxoauiio 3EaUYNTENLHOE BpeMs MEeXAY Ha-
9aJI0M COCTABJICHHMSI IPOTPAMMEI ¥ HAYAJIOM €€ UCIIOJIb30BaHHU .
PemuTs 3Ty mpobjeMy MOXKHO OBUJIO JIMIIL OYTEM CO3NAHUA
CPeJCTB aBTOMATHU3AaI UM IPOTPAMMUDOBAHNA.

IIepBEIMM «HHCTPYMEHTAMH», KOTOPHICE 3KOHOMHJHU TPYA
IpPOrpaMMHCTOB, CTaJM mognmporpamMmmel. B asrycre 1944 ropa
ansA peieitHo#i mamwuBEE <«Mapk-I» mox pyxoBoacTBOM
I'peitic Xonmep (KeHIIMHA-IPOrPAMMMHCT, MOPCKOH odHIep
BM® CIIIA) 6ns1a HanucaHa OepBas DOAIIpOrpaMMa JJIsi BhI-
YHACJIeHU Sin x.

He oxny I'peiic Xonnep BoJsiHOBaJa nmpobiema obierueHns
TpyZAa nmporpamMmmucTtoB. B 1949 roay H:xou Moyuam (OAUH u3
cospareneit IBM ENIAC) paspa6oran cucremy Short Code, ko-
TOPYIO MOXXHO CUYNTATh NpeAlIeCTBeHHUIEH A3ZBIKOB IIPOrpaM-
MHDPOBaHHSA BEICOKOTO ypoBHA. IIporpaMMHCT 3amucChIBaj pe-
maeMylo 3aJjauy B BUJie MaTeMaTHUYeCKuX (GopMyJI, mpeo6Gpaso-
BeIBan (GopMyJb B ABYXOYKBeHHEIE KOABI. B AaabHeiilneM
coenuanbHas OIporpaMMa IepeBOANJIA 3TH KOABI B JBOMYHBIMN
MamuHEHELH Kox. TakuMm o6pasom, »x. Moyuwin paspaGoran
OJWH W3 IIepPBHIX NPHMHTHBHEIX HMHTEPIPETATOPOB. A B
1951 roay I'. Xonmep co3paa nepBuiii KomouaaTop A-0Q. Ona
’Ke BIIEPBBIE BBeJIa 3TOT TEPMHH.
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HepBrie a3bIkH BhIcokoro ypoBHA: Ko6ox u ®opTpan

B 50-e rognl mpomioro Bexka TIpynma I0J PYKOBOJACTBOM
I'. Xonnep npucrynuia K paspaboTKe HOBOTO A3LIKA I KOMIIH-
asatopa B-0. HoBulit A3LIK I03BOJMJ OBl MPpOrpaMMHpOBaATh Ha
fA3bIKe, OJIM3KOM K OOLIYHOMY aHIJIHiicKoMYy. PazpaboTumkm
fAA3bIKa BLIOpasy oKono 30 aHIIMHACKUX CJIOB, AJIA PaclO3HABA-
Husa Kotophix I'. Xonmep mpuaymasa crocod, cOXpaHMBIINICS B
omepaTopax OyAyIMHUX S3LIKOB IIPOrPAMMHMPOBAHHMA: KaXJoe
CJIOBO COAEPKHUT HENOBTOPHMYIO KOMOHMHAIIMIO M3 TEpBOH M
TpeThelt 6yKB. Biarogapa 3ToMy KOMIMJIATOP IPH CO3JaHHU
MAIIMHHOTO KOJa IIPOrpaMMBI MOKET HIHOPHMPOBATH BCe
ocTaJIbHEIE OYKBEI B CJIOBE.

Heo6x0AMMOCTE NOABJIEHUA TAKOM CHCTEMEI, A3BIK KOTOPO
npubaMKeH K pasaroBopHomy, I'. Xonmep cBsa3kIBasa C T€M, UTO
obysacTs npumMeHeHENa IBM O6yeT pacmIMpAThLCA, B CBA3H C YeM
Oynmer pacTH ¥ Kpyr noyb3oBareneii. ITo ciosam I'. Xonnep, cie-
AYyeT OCTABHUTDH MONLITKH «IPEBPATHTE HX BCeX B MATEMATUKOB» .

B 1958 roay cumcrema B-0 moayumna HasBaHUe
FLOW-MATIC u 6n11a OpHeHTHpPOBaHa Ha 00paboTKy KoMMep-
YyecknX JaHHBIX. B 1959 roay 6nin paspa6oran ssaeik COBOL
(Common Business Oriented Language, KofGos)— wMamms-
HO-HEe3aBHCHUMBEIH A3LIK MIPOrpaMMHPOBAHUS BHICOKOI'O YPOBHA
AJIA pemIeHus 3axad 6uaHeca. OgHA M Ta Ke IMporpaMma, Hammu-
caHHad Ha MAIIMHHO-He3aBUCHUMOM A3bIKe, MOKeT GbITh BHIIIOJ -
HeHa HA 9BM pasHBEIX THIIOB, OCHAIIIEHHBIX COOTBETCTBYIOIHM
TPAHCJIATOPOM C 9TOr0 A3LIKa. KOHCYJIbTAHTOM HIpH CO3JaHUU
sa3pika COBOL BHOBB BeicTynuia I'. Xomnnep.

B 1954 roay nybamkyercs coobineHne o co3JaHUHN A3LIKA
FORTRAN (FORmula TRANSslation, ®@oprpan). MecToMm pox-
IeHNs a3bIKa cTaja mrab-ksaprupa dupmer IBM B Helo-Vopke.
OpHMM M3 riIaBHHEIX paspaboTuyukoB saBiasaercs [;xoH Bakyc. On
sxe craa asropom HOB (HopmanbHasa popma Bakyca), koropas
HCHOJIb3yeTCA AJIA OMUCAHUA CHHTAKCHCA MHOTHX SISBIKOB IIPO-
rpaMMHPOBaHUA.

OZHUM M3 OCHOBHBIX JOCTOMHCTB IepBoii Bepcuu PopTpaHa
ABJAJIOCH TO, YTO A3LIK JaBaJI BO3MOXXHOCTh aBTOMATHU3NPO-
BATh OPTaHM3AIMIO IUKJIOB. ITOT A3BIK CTAJ He3aMEHHMBIM
IJIs pa3pabOTKM HayYHBIX U HH)KEHEPHBIX mpuioxeunii. Cie-
IyeT OTMETHTDH AOJITOBEUYHOCTE A3uIiKa PopTpaH. 3a moJicToJie-
THS OH CHJIbHO NaMeHuJIcA. B HacToamee Bpemss @opTrpaH pea-
JIM30BaH Ha NEPCOHAJBHEIX KOMIBIOTEpPaX, CYIEepPKOMIIbIOTE-
pax M mo-mpe’KHeMY IIAPOKO HUCIOJb3yeTCSA B HAYYHBIX UCCJIe-
JDOBaHMAX.
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B ToT ke mepnoy B eBponeiickux crpanax u B CCCP nmonynasp-
HBIM cTaHOBUTCA A3LIK ALGOL (Anroin). Kak 1 FORTRAN, on
OpPHMEHTHPOBAJICSA Ha MaTeMaTH4YecKHe 3afauil. B Hem Oblia pea-
JIN30BaHA IepeloBasd JJIS TOrO BPEMEHH TEXHOJIOTHSA IIpOorpam-
MHPOBaHHA — CTPYKTYPHOE IpOrpaMMHpPOBaHMe.

Boasiroe K0JIH4YeCTBO HOBRIX A3BIKOB IIOABHJIOCE B 60-¢, 70-e
OBl IPOIILJIOTO CTOJIETHA, HO He BCe U3 HUX BBHIAEPIKAH UCIIHI-
TaHMe BpeMeHeM. K sA3BIKaM-JOJITOKHUTENAM cjleqyeT OTHECTH
A3bIk Basic (Beiicuk), paspaboTaHHbIii B JJapTMYTCKOM YHUBED-
curtere B 1964 roay noa pykosogcrsom J:xoHa Kemenu n Toma-
ca Kypua. ITo 3aMEICTIy aBTOPOB, 3TO IIPOCTOM SA3BIK, JIETKO M3-
y4yaeMblil, IIpeqHA3HAYEHHBIH [AJA NOPOrpaMMHMpPOBAHHUA He-
CJIOKHBIX pacueTHHIX 3ajad. Haubosiblmee pacnpocTpaHeHHe
Basic moayunn Ha MUKPOIBM M mepcOHAJIBHBIX KOMIIBIOTEPAX.
OaHaKO NEePBOHAYAJIBLHO 3TOT A3BLIK OBLT HECTPYKTYPHBIM H C
3TOM TOYKM 3pEeHHA IIJIOXO MOAXOAMI AJA 00yUueHHUA KaueCTBEeH-
HOMY nporpamMmupoBaHuioo. B 1985 rogy Oniya cosgaHa Bepcusa
assika True Basic, koTopas no MHeHHNIO pa3paboTYNKOB ObLIa
coBepilleHHee, 4yeM Pascal. B 1991 roay nmosiBuach nepBasi Bep-
cusa saseiKa Visual Basic.

A3BIKH MPOUEXYPHOrO MPOrPAMMHPOBAHUS

JlJ1A nepBBHIX A3LIKOB IPOrPaMMHPOBAHUA XapaKTepPHOH yep-
Toli GblJIa npedmemHuas opueHmayus. ITO 3HAYUT , YTO KAXKALIH
ASBHIK MpeAHa3HAYAaJICS AJIA pellleHHuA KaKoro-To oNnpeieIeHHOro
KJacca 3agad. COBOL 6nly1 OpHEHTHPOBAH Ha pellleHNe 3ajad
6uasueca, FORTRAN — Ha mpoBefleHHe HH}KEHEPHBIX U Ha-
VYHBIX pacueToB. B anoxy 9BM TpeTbero nokoyieHuss 60JIbII0E
pacnpocrpaneHue nmoayuuia A3eiKk PL/1 (Program Language/1),
paspaboranHsiii pupmoii IBM. 3To OBl mepBLIil A3BIK, IpPETEH-
JOBaBIIN Ha YHUBEPCAJIbLHOCTD, T. €. HA BO3SMOXKHOCTD pelllaTh
J100b1e 3aJa4M; BRIYUCIINTEIbHBIE, 00pab0TKH TEKCTOB, HAKOII-
JeHus U noucka nHdopmanuu. PL/1 okasajcs CIUIIKOM CIOMK-
HBIM A3BIKOM. TPaHCIATOP C HEr0 HEJOCTATOYHO ONITUMAJIbLHEIH,
coep:KaIiuii pAl HeBBIABIEHHBIX omInOoK. ITo aToi mpuumnHe
3TOT A3BLIK He MOJIYYHMJ pacnpocTtpaHeHusi, OQHAKO JHUHHUA Ha
YHUBEPCAIHN3aIUI0 A3BIKOB OblJ1a NMpoAoJskKeHa. CTapeie A3BIKH
OBIJIN MOJEPHU3NPOBAHEI B YHHUBEpPCAJIbHBIEe BapuaHThl. [Ipume-
pom Tomy ctas FORTRAN 77.

3HaYNTETbHBIM COGBITHEM B HCTOPUM A3BIKOB IPOrpaMMHpPO-
BaHUA cTajio co3ganue B 1971 roay ssmika Pascal (Ilackais).
Ero aBTopom siBnsiercss Huknayc BupT, npodeccop us IlIseitna-
puu. BUpPT Ha3BaJI 3TOT A3LIK B 4eCTh QPaHIy3CKOI0 MAaTeMAaTH -



[ononHenwe k rnase 7 339

Ka U pusuka Biesa ITackaisa, KOTOPBIH B 1642 rogy ckoncTpyn-
pPOBaJ BBIYHCJMTEJAbHBIH MexaHu3M. IlepBoHauanruHO Pascal
co3JjaBaJicAd Kak ASHIK JJA o0ydyeHHs. B HeM ApKO BhIpaskeHa
CTPYKTYpHasA JuHUA nporpaMMmupoBaHuda. Illupokoe mpaxTu-
YeCcKOe IPUMeHeHMe A3bIK MOJYUYUJ C MOABJEHHUEM MePCOHAh-
HBIX KOoMIbioTepos B Bepcur Turbo Pascal.

$3six nporpammupoBanus C (Cu) 6b171 3ailyMaH Kak MHCTPY-
MEeHTAJIbHBIN A3bIK AJI5 Pa3paboTKH ollepallHOHHBIX cucTeM. OH
co3JjaBajics OJHOBPEMEHHO ¢ onepaunoHHo# cucremoit UNIX.
AsTtopamu 3toro s3eika 1 OC UNIX aBidoTca aMepUKaHCKUe
nporpammucthl [lemnuc Puum m Kenner Tomncon. IlepBoHa-
yaybHO K. Tommcon Hauan nmcars OC UNIX Ha sa3swike
FORTRAN. B pansHeilinieM 6611 co3aH A3biK C, 1 B 1973 rogy
AAPO OIEPAIMOHHOM CHCTEMBI BMECTE C IIpOrpaMMaMM-yTUJIHN-
TaMi ObLJI0 epenucaHo Ha C. ITOT A3BIK ABJIAETCA CTPYKTYD-
HBIM I3BIKOM BBICOKOTI'O YPOBHA. B HacTosIiee BpeMsi OH IpHMe-
HSAETCA AJ11 pa3paboTKM He TOJbKO OIlePaIlMOHHBIX CUCTEM, HO U
TPAHCJIATOPOB, CUCTEMHBIX ¥ IPHUKJIAAHLIX IIPOTPaAMM.

Azpikn HCKYCCTBEHHOr0o MHTEJJIEKTa

B 90-x rosax mponuioro CToJIeTUA IIJIAHMPOBAJIOCH [IOABJIE-
HHe KOMIbIOTEPOB IIATOT0 IOKOJEeHNA, HAa3bIBAeMbIX MAalllMHAa-
MM «MCKYCCTBEHHOI'O HHTEJJIEKTa» . B KauecTBe OCHOBHBIX A3bI-
KOB MOpPOrpaMMMDOBAHMA B 3TOM, IIOKA HEOCYIIECTBJIEHHOM,
IIPOEKTe IPEeAIOoJIaTalINCh A3LIKN UCKYCCTBEHHOIO HHTEJIJIEKTA
LISP u PROLOG.

Coaparesiem aspika LISP (1956-1959 rr.) sBaserca I»KoH
MakKapTH, KOTOPOT'O Ha3bIBAIOT OTLIOM HCKYCCTBEHHOI'O HHTEJI-
JeKTa. IMEeHHO OH ITIePBLIM BBEJI TEDMHH « ICKYCCTBEHHBIN WHTEJI-
JaexT». OcHOBHBIM B sA3bIKe LISP ABNsieTcA NMOHATHE PEKYPCHUBHO
onpesesyeHubix GyHKIMii. lokazaHo, 4To Ji060M AJITOPHUTM MO-
JKeT GBITh OIIMCAH ¢ IOMOINBI0O HEKOTOPOr'o HaGopa PeKYPCHUBHBIX
byaKIMii. OCHOBHEIE HEH DTOT'0 A3BIKA OBLIN 103K e UCIIOJIL30Ba-
HBI B A3bIKe IIporpaMMupoBaHusa aada aeret LOGO, paspaboraH-
HOM B 70-e roansl XX Beka B MaccaduyceTCKOM TE€XHOJIOTHYECKOM
HMHCTUTYTe IIoJ pyKoBoacTBoM Caiimypa Ileiinepra. IlogmuOMXKECT-
Bo sa3bIka LOGO, BrIIIOYaloliee KOMaHAbI 1A Yepemamky, IIpu-
MeHsAeTCA IPH paHHeM 00yUYeHHH mporpaMMHUpPOBAaHUIO.

HAswik PROLOG paspaborax Bo @®panuum B 1972 roay raxxke
1A perieHus 11pobjieM HCKYCCTBeHHOro nHTesniekra. PROLOG
IMO3BOJIAET B GOpMAILHOM BH/I€ ONIMCHIBATH PA3JINUHBIE YTBEPIK -
JEeHWs, JIOTUKY PacCy;XJeHHH, 3acTaBgeT KOMIbIOTED AaBaTh
OTBETHI HA 3aJJaHHLIE BOIIPOCHI.
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CoBpeMennsbie¢ A3BIKH 00 HEKTHO-OPHEHTHPOBAHHOTO
M BH3yaJBHOrO IMPOTrPAaMMHPOBAHHS

B mocienHee BpeMsi OQHHUM H3 OCHOBHBLIX HANPABJEHHH B
Pa3BHTHH IPOrpaMMHOr0 o6ecneyeHHA KOMIIBIOTEPA CTAJ 06'5-
eKTHO-OpHeHTHDPOBaHHbIH noaxoA. Ilox c1oBoM «06BEKT» ITO-
HHMAaeTCA CTPYKTYpa, 00beAUHAIONIAA B JHHOE IIeJIoe AaHHbIe
M OporpaMMul ux o6pa6orku. CTaju momyJIApHH 00BEKTHO-
OPMEHTHUDOBaHHEIE OIIEPAIlMOHHBIE CHCTEMBI (HAIPHMED,
Windows), npuKJajHbIe IPOrPAMMBEI, 4 TAKIKE CHCTEMEI 00'h-
eKTHO-OpHEeHTHPOBaHHOro nporpammupoBanusa (OOII).

IlepBoIM A3b1KOM ¢ 3JeMeHTaMH OOII 651 a3b1k Cumyia-67.
B Turbo Pascal, mauunas ¢ Bepcuu 5.5, NOABHUINUCH CPeACTBa
OOII. Urorom paseutusa Turbo Pascal B 3ToM HanpaBJIeHUH CcTa-
Jo cosgaHue ¢dupmoii Borland cucreMsl mporpaMMHpPOBAaHUSA
Delphi (dendu). Ucoosb3oBaHKUE 3TOM CHCTEMBI, B YACTHOCTH,
IaeT BO3MOXKHOCTH JIEFKO H OBICTPO NIPOrPAMMMPOBATH CJIOMK-
HbI# rpadudeckuii nHTepdeiic. B 1991 rony nosasuiaces nepsas
Bepcua #A3biKka Visual Basic. Hauwnas ¢ naToit Bepcum
(1997 rox) A3BIK CTajJ MOJHOCTHIO OOBEKTHO-OPHEHTHPOBAH-
HbIM. IIo gaHHBIM Ha KoHen 90-X rofioB HPOIIJIOTO CTOJETHA
KOJIMYECTBO IPOIPAMMMCTOB, HCIIOJIb3YIOIUX AJIS CBOUX Paspa-
6oTok Visual Basic, He ycTymaeT uMciay CTOPOHHMKOB Visual
C++ m Delphi.

B 1985 rogy na6oparopus Bell Labs (CIIIA) coobuiuia o co-
31aHUM A3bIKa nporpaMMupoBaHusa C++ (Cu++). 3ToT A3BIK
ABJIAETCA CETOAHA HanboJIee TOMYJIAPHBIM CPeJH A3BIKOB 06h-
€KTHO-OpHEHTHPOBAHHOr0 mnporpamMmmupoBaaus. C ero momo-
IIbI0 BO3MOKHO CO3JaHUe NMPOrPAMMHBIX IIPUJIOMEHHUI, OpH-
€HTHPOBAHHBIX HA JIIOOble MAIIUHK — OT [IEPCOHAJBHKIX 70 CY-
nepxomubioTepoB. Cos3narens A3rika — Bropu CrpayeTpy.

IIpeacraBuTesieM $A3BIKOB 00BEKTHO-OPHEHTHPOBAHHOT'O
IPOrPaMMUPOBAHUA ABJISAETCA U A3BIK JAVA, co3maHHBIHA B
1995 roay mox pykoBogcreoMm »xeiimca 'ocaiuHra rpynmnoi ue-
sKeHepoB KoMnaHuu Sun Microsystems. IIpu ero paspaGorke
6bljI1a TOCTAaBJIeHA IieJb — CO3AATh IIPOCTOM A3HIK, He TPebyro-
U criemuaJbHOro udyueHus. SI3sik JAVA 6B13 paspaboran
Tak, 4TOOBI OBITHh MAKCHUMAJbHO NIOX0XKUM Ha C++. JAVA as-
JfAeTcA UAeaIbHBIM HHCTPYMEHTOM IPH CO3JAAHUM IPHJIONKE-
HUi qua UHTepHeTA.
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@ Kopotko o rnaBHOM

IlepBbie cpescTBa AaBTOMATHM3AIMH NPOTPAMMMPOBAHMs:
Short Code (1949); xkomuunsaTop A-0 (1951).

IlepBBIMH pacHpOCTPAHEHHBIMH IIOJHOIEHHBIMH A3BIKaMy
BbICOKOTO ypoBH Oblyin: FORTRAN (®oprpan) (1954), opuen-
TUPOBAHHBIA Ha MaTeMaTudeckue Bolyuciaenusa, COBOL (Ko-
6011), OpHeHTUPOBAHHLBIN Ha 3aJau¥ OM3Heca.

SsbIku, pacnpocrparuBmIBecd B 60-70-x rogax XX Beka:
ALGOL, Basic, Pascal, PL/1; C (Cx) — mepsslit A3bIK BHICOKOI'0
YDOBHSI, NPHUMEHSEMBIH B CHCTEMHOM IIPOIrPAMMHDOBAaHHNH;
fI3BIKM UCKYCCTBEHHOro nHTeJUeKTa: PROLOG, LISP.

B 1980-90-e rogpl XX BeKa ObIIN cO34aHBI A3LIKM O00BEKT-
HO-OPDMEHTHpPOBaHHOro mporpammuposanus: C++, Delphi,
Visual Basic; JAVA — s3beik Web-mnporpaMMuUpOBaHuA.
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MaTn4eckmnx Hayk. ABTop v coaeTop 6onee 50 Hay4HbIX 1 y4eBHOo-
MeTtoauyeckux pabot. CoaBTop y4e6HUKOB 1 y4eBHbIX nocobuii
0015 LWKOJbl. ABTOP 9NEKTUBHOrO Kypca «KomnbioTepHas rpapum-
Ka», HarpaxaeHHoro megansio BBLL.

PycakoB Cepreii BnapumMupoBuu4 — [oktop Guanko-mare-
MaTUYECKUX HayK, NPodeccop, NOYETHbIA PaBOTHYK BbICLLErO
npodeccuoHansHoro obpasoBaHus Poccuiickoin @epepaumu.
ABTOp 1 coaBTop Honee 50 paboT B o6GnacTy npobnem obpaso-
BaHWs1. CoaBTop y4eBHUKOB 1 yHeBHbIX NOCOBUIA 415 LWKOSbI.

LecTakoBa Jinupna BaneHTMHOBHA — KaHauOat GU3NKO-
MareMaTu4ecKux Hayk, AOUEeHT kadeapbl MHPOpMaLMOH-
HbIX TexHonorui B 6usHece HNY BLUS — MNepmb. ABTOp
okono 50 Hay4HbIX U y4EOHO-METOANYECKMX MYBNMKaLmii.
CoaBTop y4eOHNKOB 1 y4eBHbIX nocoﬁm?u 0019 KO,
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