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OT aBTOpoOB

B aroM rozgy Bbl OpoaoxuTe Haydarh npeamer <Hubopmarmxar,
¢ KOTOPEIM IIO3HAKOMHJIHNCH B 7 KJacce HJIH JgaKe .paEblue. HH-
dopMaTHKa H3y4aeT BCE, YTO CRASAHO C KOMIILIOTEDAMH: KAK OHH
VCTPOeHEHl, Kak pafoTaT ¥ Kak 3aCTABUTH WX AEJATh TO, UTO HYE-
HO YEJOBERY.

Ecnu BEI Maydyaere mOpegMeTr YIJIYOASHHO, B Nepgoil zirase BAC
JOET KPATKOE BBeleHHe B pol0OTOTeXHHKY. Po0OTHL ImocTeneHHO BXO-
LAT B HAIIy IIOBCEeAHEBHYIO KHUSHB, 3aMeHAs 4eJOBEKA HPH BBINOJI-
HeHHH OMACHEIX, CJIOKHBIX M HEHMHTEPECHRIX pabor.

Bee Buapl mHQOPMAIIHHM KOAHPYIOTCS B DaMATH KOMIbIOTepa
KaKg IeloduKkH Hylell 1 exummnn (6uror). Bo semopoili zrase yued-
HHKA BBl y3HaeTe, KAK HMEHHO 5TO IPOHCXOAHT: KAKHM obpasoM
yAa€TCA BallCATH THCJA, TEKCTHl, PACYHKH, 3BYKH H BHAe0(HIbMBI
B ABOHYHOM KOJe; HAYYHTECh BRIYACIATE HHAGCDPMAIUMOHHEIN 005-
éM JIAHHBIX — OIPEACAATh, CKOJBKO MECTA OHH 3afiMyT B NaMSTH
KOMOBIOTEDA.

OpHo M3 caMbBIX MHTEPECHEIX HAIPABIEHMHA B HEQOpDMATHEKE —
nporpaMMHpoBaHKe. B 7 Kiacce MBI IIACAJIH IIPOCPAMMEL ANS YIIPAB-
JeHUA WCIOJHHUTEJIAMH, & B 9TOM roAy (U3ydad mpemvio 2aAasy
y4yeOHmKAa) s3afiMmémca 00paboTKo# uwneaoBoil wHGOpMATINA, BeAL M
KOMIOBIOTEPA BCE HAHHBICE B ODAMATH — A3TO YHcAa. B yueGHHKe pac-
CMOTPEHLl ABA #A3BIKA HOPOrPAMMMPOBAHNS — YiKe 3HAKOMBIH BaMm
INKOJILHBIH ANTOPHTMHYeCKHHA aAablK cucTeMbl KyMup (Oyzaem Hasbl-
BATH €r0 HmPOCTC AJNTOPHTMHYECKHIH ASHIK) X ASHIK NPOrpaMMHPOBAa-
HuA Ilackanbs, HA KOTOPOM MOKHO IIHCATH IporpaMmbl npotgeccuo-
HAJIBHOTO ypeBHEA. Karoll M3 HMX uU3V9aTh, BRIOEDET BAID YIATEID,
HO B JI000M cayuae y Bac OyIZeT BO3MOKHOCTH IIOCMOTPETh, KAK Te
Je caMBble AJCOPHTMBI BANPCBIBAIOTCA HA APYCHX A3BIKAX.

B uemsépmoil zaa6e BH NMOZHAKOMHUTECH ¢ JJAEKTDOHHABIMEA Talmu-
OaMH — He3aMeHWMBIM HWHCTDYMEHTOM OoducAbIX PalOTHHKOB BCeX
mpodecenii: MeHeAXepoB, IKOHOMHCTOB, OyXralrepoB, ceKpeTapeii
u ap. C noMomblo TAKMX TAGAHI] MOXHO He TOJLKO XPAHHTH JAHHEIE,
HO ¥ ofpabaThHBATL MX II0 3AapAHEe BEEAEHHBEIM (BOPMYJaM, CTPOHTH
rpadEKY, COCTABJIATH NPOTHO3H Ha BGygymee.




- OT aBTopoR

Iamasa zraeq MOCBAINEHA TOATOTOBKE CHOMKHBIX TEKCTOBBIX HO-
KYMeHTOE. BLl y3HaeTe, XAK BCTABJATL B AOKYMEHT MATeMATHYECKHE
¢GOopMYyJIH M AHATPAMMEBI, (POPMATHPOBATE CTPAHHIIBI, COCTABJIATL pe-
depaTel B COBMeCTHO paboTaTh HaJ OJHHM JoKyMeHTOM B HHTepHeTe.

B yuefauxe ecTh OCHOBHOH MaTepman (00AaTeNbHEIA ANA H3yde-
HHAA) U AOMOAHHTEABHEIR (Iaa yrayOaéuanoro rypcea). Marepuan masa
yray6nénnoro xKypca o6o3HaueH UEPHLEIMH TOPHM3OHTAALHBLIMH JIUHMA-

MU, 3HAYKOM e B Hadajle MATEPHAJIA M SHATKOM . — B KOHIE,
BHejeH mpudToM. Iae ecnm BH usydaeTe MHGPOPMATHKY Ha 5aso-

BOM YPOBHe, BCETAA MOMHO 3arJAHYTh B AONOJHUTEJLHBIC DA3NEIE
yuefHHKA — BAPYTr TAM OK&MKETCA YTO-TO HMHTEPEecHOE.

Yaebauy — 9TO HE IPOCTO KHHTA A urenudA. Jlna Toro uyrodni
H3IYIUTE OpeiMeT, HYMXHO AeHCTBOBATL: DEUIATH Iamaull, BEIIOJHATH
OopaxTrdecKkre padoTel. BH JO/MKHEI HAYUUTHCA <A00HIBATL» 3HAHWS,
BHIIICJHAA PA3JIMYHEE SKCIEPUMEHTHI, Ipodya m ommdasack {6es ato-
TO TOe Henb3dl), NpoBepAd JOTANKH, JelladA BBIBOABI. JIMeHHO Tak
paforaor y4éHbie, OTKDHBAS HOBBIC B3AKOHBI IIPHPOAEL.

IIpyn wrenuu y4eSHHMKA MBI COBETYEM cpa3y BHEIIOAHATL 3aZaHud,
BHIZENeHALIE B TeKCTe mpHGTOM M OTCTYIOM. ITH 3afaHMA pPeKOMEH-
IVIOT BaM Ilepej TeéM, KaK IPOoACJKMTL UTeHHe, OTBETHTL Ha BOIPOC,
BBIOOJHATE HeGoabInoe ynpa)kHeHHEe B TETPAXZN HMJIH NIPCRECTH HCCIIe-
ZoBaHWE ¢ MOMOIIBI0 KOMIBIOTEDA. 3aJaHUA CHEOHANBHO TOZOODAHEI
Tag, 4TOOBI Jjerue ORLIO MOHATE HOBBEI Marepuan. Twun szaganus

ofo3HAYAETCA HA MOJAX HABNTAONHUOHHLBIM 3HAKOM Q (BOIIpOC), HJIHA

(mucEMeHHOE 3alaHWe), UIH E (KOMIIBIOTEDHBII BKCIIEPHMEHT).
Jdaa moasonenuodt paboThl KeJATENBHO HCOOABICBATE Dabouyio

TeTpaabk (3HAUOK ) — B He#l BBl OyjAeTe BHIOAHATE INCHMEHHBIE
3AMAHK,

3Ha4oK w TOBODPHT ¢ TOM, 4YTO HOPH BLHIIIONHEHWH 3ajaHHA IOpPH-

JETCH HCIIOABIOBATE KpoMe VueDHUKA JONONMHHUTEILHEIE HCTOUHUKH,
HaImpuMep CeTb HHTepHET. HDOBRTHHG H HCCJIeJOBATEeNBCKHES paﬁo'rm,
KOTOPHE BBIIIONHAIOTCA AOMA, OTMeYCHBI 3HATKOM {.li .

3HadoK 0 0O3HAYAET BAXIHOEC OIIpejeseHHe HJIH YTBePHIACHUE.

3HaYOK 0 CJHAYHT AJiA BHACJNEHHNA A[AOIOJHHUTCIABHOTO 3aIaHHA
HJIHA DAIBACHEHHA.
Buauox 03HAYAET TPYdOoByio pabory.

3HauY0K e BHAeNAEeT MeXIpeAMeTHLIC CBASH.

BaflaauA [TOBLIINEHHOH CHOMHOCTH OTMEYeHBI «3BE3mOuYKOi» (¥).




OT arTOpOB -

B xoHIe RKadAoil TJIABBEI BAM IIPENJATEETCA CIIHCOK JJIeKTPOH-
HHX OOpA3OBATENBHBIX pecypcoB N3 EAHHON KOJINeKIMH IH(POBBIX
obpasopaTencHEx pecypcos (EK ITOP) www.school-collection.edu.ru.

DNEeRTPOHHbIE MATEPMAJIH K yueOHUKY (ONHCAHHNA MPAKTHYECKHX
paGor u ¢aiiaM ANd MX BHOOANEHWA, IpPe3eHTAIHH, TECTHI, MATEpHA-
JLI AAA TOATOTOBKH K HTOTOBOH aTTecTanuM) MOKHC 3Arpy3uThE C
caliTa HMOAAEDKKHN YueOHHKA:

http://kpolyakov.spb.ru/school/osnbook.htm

B saxgiodyeHHe HAM XoueTcs HOﬁJI&I‘O,Il&pHTb HAIMHWX KOJAIEr, Ko-
TOpEle B3AJHM Ha ceba TpyA IOPOYMHTATL NPEIBAPHUTEJJbHEIE BepCHH
OTHeJERHBIX TJaB YYeOHHKA HW BLICKAZATL MHOMECTBO IIOJE3HBIX 3a-
Meyaunil, mO3BOMUEBIOIUX cAelaTh yuelnukr 6oJee TOUHLIM, SCHBIM M
MOHATHRIM:

o A.II. Hlectaxopa, KAaBAWAATA IeJarormyecKHX HAYK, 3aB. Ka-
deapoii MAMGOPMATHKH M BRMHUCAHTEeNRHOH TexHUKH IlepMmcroro
rOCYAAPCTBEHHOTO NeZATOTHYECKOTre YHUEEDPCHTETA;

» M. A. PoiiTéepra, AokTopa (HU3UKO-MATEMATHYECKHX HAYK, 3aB.
naboparopueil OpHKJIAZHOA MaTeMaTHRH HHcTHTYyTAa MaTeMaTHUE-
cxux nopobnem Gumonormm PAH, r. IIymuso;

e C,C. Muxankoprua, KaEguzaTs (QHSHKO-MATEMATHYECKHX HAYR,
ponenta xadeaphl aarebpbl M AMCKpeTnoil mateMaTnku ODY,
r. Poctoe-ua-lony;

¢ H. 1. IlymannAy, aHAUAATA IEZArCTAYECKHX HAYK, AOLEHTA Ka-
degpsl MATEMATHKM ¢ METOAHMKOH HAaYaJnbHOTO 00yueHHs Taepcko-
TO TOCYHAPCTBEHHOI'O yHUBepcHTeTa, r. Teeph;

s A.B. IMaperupa, pinkenepa Llentpa uHGOPMAINOBHLIX TEeXHOJO-
ruit, r. Coceopriii Bop;

e A C. Bamnakopa, yuurens uHpopMataru MOY COII N 3,
r, ¥ueua Bpancroit ofaacru;

s H.II. Paguenro, yumrena undopmararu I'BOY IlIrkoma Ne 1095,
r. MockBa;

e 0. M. Posendapba, yuanrtena weHbopvmaTnem MOV MexosépHaa
COIll, YenabuucKaa o0OMACTE;

e 0. A. TysoBy, yuutena undopMaTHKu mKoael Ne 550, r. CaBkT-
IleTepOypr;

¢ B. H. PasymoBa, yumrens uHbpopmarukn MOV <«Boaeleenxos-
CKRaA cpegHAda o0ImeodpasoBATENLHAA INKOJA», ¢, Boabmaa Ejua-
x0EKa, Pecnybimea Mopnornus;




- Ot asTOpOB

A.B. Aranosy, yuutens uHdpopmaturu MAQY COII Ne 12 nm.
mapmana Cosercrkoro Comwsa K. K. Poxoccosckoro, r. Benuxume
JIykn;

I'.B. Pousmuny, yuutena wuHHbopMmatuku I'BOY «Iumuazua
Ne 1519», r, MockBa;

A. B. ITasomouxoro, yuurens uHbpopMaTru I'BOV «I'umuasua
Ne 1514», r. Mocksa;

H.T. Heyiimmny, yunrens uadopMaTiku MAOY «JInpeit Ne 1105
mMm. JLLK. I'pminnsoii, r. EkaTepuHoypr;

H. E. Jlerko, yunrena nedopmarnry MOY COINI Ne 9, r. Tuxsusn;
H. A. Boaxosy, yaurena unbopMarmru MOY COHOI Ne 170,
r. Exatepunbypr;

H. C. Cemamko, yuurena uadopMaTHkr MBOV «JImmeii Ne 6»,
r. Oybua;

C. B. 'punesnua, yuurtena uadopmarurkm MAQY COHOI Ne 146,
r. IlepMb;

' M. Hlyapruuy, yumrens ©rHbopMaTurr MOY COHOI Ne 9,
r. IlepMb;

T.B. Henronckuny, yuutens uubopmatakuy MAQY «I'mMuasus
Ne 5», r. PocroB-ua-lony;

C. B. Taiicuny, merogucta JIOUPQ, r. Cankr-IleTepbypr.

C yeaxcenuem, agnmopsl!
Koncmanmun Hpvesuu IHonraros,
Eszenuit Anexcandposuy Epemun.




Maea 1
POBOTOTEXHUKA

§1
Beepexnune

KnioueBble CAOBA:

* poGoT ® UCTIONHUTENBHOE YCTPONCTBO
* ABTOHOMHBIA poBOoT * MWKPOKOHTPONNEP
® aHapouwpg, * RaT4MK

* poGOTOTEXHWKA

PoGoThl n poboToTexHuka

KoHeyHO, Bbl ChnblllanK CAOBO «pOﬁOT» KU 3HaeTe, YT pOﬁOTDM Ha3bIBAKDT
TeXHUYECKoe YCTDOF!CTBO, KOTCOpOE MOXEeT 3aMEeHWUTb YefoBeKka BO BpPemA Bbl-
NOAHEHWA CAOXHbIX, YTOMWATENbHbLIX WKW OnacHBIX 03601’.

Mcnonb3yn BONCNHWUTENBHEIE WCTOYHWKW, BBIACHUTE, KaK NOABMAOCE CROBO
«pobor». Kro ero npmuayman?

BONLWAHCTED pPODOOTOB HE MNOXOXW HAa Yenceeka. Ha coBpemeHHbIX 3a-
BOOAX WCMNONL3YETCA OMPOMHOE KOAWYECTBO MPOMBIUNEHHLIX POBOTOB —
CTAHKOB C YMCNOBbLIM NPOrpaMMHbIM ynpaengHuem (YY), Takme craHkm
o6pabaTbiBaloT AeTann No 3aN0XeHHOW B Hux nporpamme. Ana rvoro vrobbi
nepecTpouTE CTAHOK HA WM3rOTOBNEHWE APYroro Tuna Jetaneid, JOCTATOMHO
NPOCTC 3aMEeHUTb NporpaMmy.

Po6GoThl WCMNOMB3YIOTCA Ha KOHBEWEPHLIX MWMHWAX, WIroTaBAMBAIOLLMWX
MUKpOCXEMEl ONA KOMNbIOTEPOB: NROUSCCOPL, NaMATe U ap.

Bcé Gonee nonynsapHbiMKM CTAHOBATCA TexXHonorm 3D-neyaTtu, noseons-
ouMe ¢ AOMOWbLID POGOTOR cneunansHore twna {3D-NpuHTepoB) NOCNOWHO
M3roTaBnMBaTL PA3MUYHLIE OEeTanu.

Hac okpyxalor aBTOMATW3MPOBAHHLIE CHUCTEMBI, KOTOPBLIE TOXE MOXHO
HasBaTe poBGoTamut, HANPUMEp CUCTEMA YNPaBneHUs ABWXEHMEM 0e3nos
MeTpo, CUCTeMa YNPaBNSHMA OTONAEHWEM A0Ma.

PoGoTbl, B OTAWYWE OT AOOELA, HE YyCTaloT, paboTalT 24 4aca B CyTKW,
He GonelT, MOryT paboTaTb MAPK MOBLILIEHHOW W MOHWKEHHOW Temnepary-
pe, B OMacHLIX [/ YEenoBeka ycnoBuax. Bo MHOMMX CTpaHax WUCMoONb3YIoTCA
POGOTM3MPOBAHHLIE YCTAHOBKM NOXapoTylweHua. Yxe npopainTcA ObIToBble




“ PoSoToTexHuKa

poGoTel — BBTOMATMYMECKWE MBINECOCH!, KOTOpLIE
MOryT y6paTh Mbilb U CAMOCTOATENEHO BEPHYTLCA
HA MmecTo ans noasapsgku. B XXl seke poboTtam
cTanyu A0BEPATb OAXE BLINONHEHWME HEKOTOPBLIX XW-
PYPrM4ecKnMx onepavuii.

X HasbealdT aHgpougamu. Camblil U3BECTHLIA
poGoT-aHopona, Asimo (puc. 1.1} BuinyweH KoM-
naHueil Honda.

paBoTaldT «CaMOCTOATeNEHO», OHM  Ha3LIBRIOTCS

Hekotopwe poGoThl MOXOXM Ha 4eNoBeKa,

CywecTteyeT 0coGbid kKnace poBoToBs, KOTOpbE

ABTOHOMHbBIMM pofoTamM. 310, Hanpumep, Gec- Puc. 1.1
AWNOTHLIE ABTOMOGMNM M NEeTaTenbHele ANNapaTthl, (www.robotonline.net)
poGOTLI AN VMCCNefoBaHWA KOCMOCA M OKeaHa.

MONHOCTEKY EBTOHOMHBIA POGOT MOXET:

fnepemewarsca M paboTate A4AMTENEHOE BpemA §e3 BMELAaTeNbCTea Ye-
NoBeka,;

cobupate nHdopmaumio of okpyxalolleii cpeae;

npucnocabnuMeaTbCd K WAMEHEHWI0 OOCTAHOBKM, M3MEHAA aNnropvTMbl
ceoel padoTol.

Mcnoneays AONONMHUTENLHLIE MCTOYHWKW, HAWAWTE OTBETH HAa BOMPOCH).

— 3adem ucnonLaywTca GecnunoTHeie astomobunu Google?

— Y70 Takoce gpoH?

— Kakve aBTOHOMHEIe poGOoThE NPUMEHSINMCHE NpW UcchegoBaHnax JiyHo
n Mapca?

— Kakve pucKW NOSBRSIOTCH ANSA YenoBeka W oblecTBa NpWU UCNonbL3o-
BaHWMKX GECNWNOTHBIX ABTOMOGWUNEH W NeTaTenbHbIX annaparcB?

e

PoGoToTexHuMka — 3T0 HayKa O paapaﬁoTKe W MCNONL3I0BaHWK aBTOMa-
THU3UPOBAHHBIX TEXHWYECKWX CUCTEM.

Mcnonesys OONONHWUTENBHBIE WCTOMHWKM, BLIACHWMTE, KTO M KOrga BNEPBLIE
MCMONLIOBAN CNOBO «POGOTOTEXHMKA» WM KAK OHO 3anuMChiBaGTCH MNO-aH-
FAVIACKK.

PoBoTtoTexHuka MIPMMEHAST pPe3yNbTathl TAKMX HayK, KaK MexaHuka, aB-

TOMaTHKa, kKubepHeTuka, nHdopMaTrka. HekoTopble anropuTMel yNpaeneHus
poGOTAMM WCNONLIVIOT SNEMEHTHI UCKYCCTBEHHOrC WHTENNeKTa.

M3eecTHRIA NUCaTeNb-(aHTACT, HANWCABLUMIA MHOXECTBO PAaCcCKa30B O po-
6oTax U npobnemMax B3aMMOMOTHOWEHWA ¢ HUMW, CPOPMYNUpOBan Tpu
OCHOBHBIX 3akoHa pobotoTexHukn. MCNonbiya OoNONHUTENEHBIE MCTOMHN-
KW, ofipeaennte uMms v GaMmunmie 3Toro nUcaTend. 3anMwute B TetTpaib
38KOHB POGOTOTEXHWKW. COrnacHbl N Bbl C HUMM?




BeeneHune m

U3 yero coctouTt poBoTt?

MNpexae Bcero pofoT — 9TO MEXAHWYECKOE YCTROWCTBO. MO3TOMY ero no-
CTPOHKA — 3TO MHXEHEepPHas, KOHCTPYKTOopCckan paBota. HyxHo, 4tofel BCE
getanu GbiNKM XOPOLWC 3aKPEenneHbl, U poboT HE NOTEPAN PaBHOBECUS U He
pasBanuncs BO BPEMA BLINOMHEHWA 330aHWA. B To Xe spems Bce NoOgewvX-
Hble OeTanu AO0/BKHbBl UCNPaBHO OBWMATECA W KPYTUTHLCA.

PoGOTOM HYXHO Kak-TO YNpaBnaTb, RO3TOMY Heobxoauma cMcTeMa
yNpasfeHnsa, KOTOpas B COBPEMEHHBIX poBOTax CTPOMTCA HAa MWKPOKOHT-
ponnepax. MUKPOKOHTROMER — 3T0 MUHWMATIOPHLIA KOMIMLIOTER, BCE 4Ya-
CTM KOTOpPOFQ pasmelleHbl Ha OOHOM KpucTtanne kpemHus. OH copepxuT
npoueccop, paskéMbl ONA yrnpaBneHua BHEWHWMK YCTPOMCTBAMK (NOPTLI),
OMEepaTUBHYIO W NOCTOAHHYI0 NMaMATb. B NOCTOAHHYIO NaMATe MUKPOKOHTPON-
Aepa 3anvcaHa nporpaMma, KOTORPYI: OH NPU BIKAIOYMEHMWM CPAaly HaYvHaeT
BLINIOJIHATL.

Mcnonbaya OONONHUTENBHBIE WUCTOYMHWKM, BLIACHWTE, KTO W KOrAa BhepBLie m
NONYYUN NATEHT Ha MWKPOKOHTRONNEp.

Ana Toro 4tobbl pobBOT MOr OBUMATLCA, HYXKHbBI WCTIOAHUTENbHLIS
yCTRpOicTBA — MOTOpL, KOTOpble NpeobpasyioT 3NeKTPUYeCcKyld SHepruig B
MEXaHWYECKYID SHEpPrvio BpalleHus. ABTOHOMHbIE poOOTH Yalle BCEero ne-
PEeOBUFAINTCA C NOMOLWLBID KONEC MAKW MYCEHMUL, ONA HEepPOBHbIX NOBEPXHOCTEN
WMHOT0A UCNONB3YIOT LWAFAIIKME CUCTEMBI. CYLLECTBYIOT TAKXKE NOA3aAI0WMe 1
niagaowme poboThi.

MNepeppikenne poGOTOB — 310 OOCTATOMHO CIOXHAA CaMOCTOATeNLHan
aapada. Hanpumep, coBpemeHHble poBOThi-CracaTtenu AOMKHE! YMETL NOA-
HMMaTLCA 10 NEeCTHALE 30aHWA.

Ana toro 4yToObl NORyYaTh AaHHble 06 Okpyxawweil obcraHoeke, poboty
HYXHbl AaT4MKM (CEHCOpPBL], YYBCTBUTENBHLIE SNEMEHTBI) — YCTPOWACTBA, KOTO-
pue UBMEPSIOT KaKYI0-TO (GU3MYECKYIO BefMHMHY W BbIOAKT UMHGOPMAaLMID O
HEl B BUOE 3AEKTPUMECKMX CUIHANOB. [OCKOALKY 3TU CurHano 3atem Byoer
obpabarweaTe UMGPOBOIA KOMALIOTER, WX HYXHO npeobpa3oBaTh B ABOWHHLIA
kOA, B yacna. Aty paboTy BLINONHAEST aHanoro-undpoBoii npeobpasoBaTent
(ALIM), KOTOpLIA, KaK NPaABWAO, BCTPOEH B MWKPOKOHTPOANEP.

CyWwecTBYIOT pasfiMiyHbIE TWbl JATYMKOE (pUC. 1.2): pamuMky Temnepa-
Typbl, AABNEHWs, CKOPOCTH, OCBELLEHHOCTH, AATYMKWA KacaHua {«KHOTKM»),
AATHMKM PacCToRHWA (OHM M3MEPAIDT BPEMSA, 3a KOTOpOE YNbTpas3ByK oTpa-
KAEeTCA OT NPEenATCTBMA W BO3BpalaeTca 006paTHo), MndpakpacHbie AaTinKn
ANA noucka v oGHapyxeHus O0LEKTOB M MHOrve apyrve. Bonee CnoXHble
poBOThl UMEeIOT CUCTeMLI KOMNLIDTEPHOFQ 3PEHWA HA CGCHOBE BUASOKAMEP.
OHW MOFYT «y3HABaTL» TMPOCTHIE NPeMeThl, ONPedehsiTe MX PaCnONOKeHWe
B NPOCTPAHCTBE WM AOCTPaAWBaTbh HEBMOWMBIE YACTW, MCTIONL3YA WHGOPMaLWIO

13 ceoeil 6a3bl AaHHbIX.




PoboToTexHuka

HaTunk HaTuuk JaTtuuk HMaTtyuk JHatuuk
OCBELEHHOCTHA TeMIIepaTyphl rasa LBHIKEHUSA JAaBJIeHU S

Haturu us Ha6opoB LEGO Mindstorms:

Hatyuk Hatunk Hatuuk HaTuyuk
KacaHus 3ByKa paccTosHusA BeTa

Puc. 1.2

Takum 06pa3somM, BCTPOEHHbI MUKPOKOHTposnep poboTta ynpasnser mc-
NONMHUTENbHBIMN YCTPOWCTBaMu u obpabarbiBaeT AaHHble, NOoCcTvnalwme C
aartuvkos (puc. 1.3).

Puc. 1.3

Ncnonb3ys OONONHUTENbHBLIE MCTOYHUKWU, BbISICHUTE, KaKNe MUKPOKOHT-

ponnepbi NPUMEHSIIOTCS:

e B Habopax LEGO Mindstorms;

® Ha nnartax Arduino, KOTOpble LWMPOKO UCNOMb3YITCA poBOTOTEXHUKA-
Mu-nioduTenamn.

Ha kakoi TakToBOW 4YactoTte OHu paboTtaioT? CpaBHUTE €€ C TaKTOBOW

4acTOTON MPOLLECCOPOB A/t HACTOSIbHbLIX KOMMbIOTEPOB.



BeepeHne m

BobiBOADI

¢ PoBOT — 370 TEXHMYECKOEe YCTPOMCTBO, KOTOPOE MOXEeT 3aMEHMTE Yeno-
BeKa BO BPEMA BbINONHEHWUA CNOXHBLIX, YTOMWTENbHBIX W ONACHWIX paboT.

* ABTOHOMHEIE poGoTbl chocobHbl coBupate MHPOPMaLMID 00 OKpyXaKLLEH
cpegde v paboTarb AMMTENLHOE BpemMA Ge3 BMelaTensCTBa 4eNOBEeKa.
¢ PoGoTOTEXHMKA — 310 Hayka O pas3pafoTke W MCMNONbL30OBaHWKW ABTOMA-

TU3NPOBAHHBIX TEXHUHECKUX CUCTEM.

* Cucrembl ynpaeneHws poBoToB CTPOATCA Ha MWKPOKOHTPOMNEPax — MMW-
HHATIOPHbBIX KOMMBIOTEpPAX, BCE HacTM KOTOPLIX PA3MELleHbl Ha OgHOM
KpucTanne KpemHwA,

e BoTpoendblil Mukponpoueccop pofoTta ynpaeafeT uvcrnoAHWTENbHLIMU
ycTpoicTBaMK 1M ofpafaThieaeT AaHHbIe, NOCTYNaKWWe ¢ JAaTYUKOB.

HapucyiiTe B TeTpagn UHTENNeKT-KapTy 3Toro naparpada.

Bonpocesl M 3aaaHna

1. B kKakmx cuTyauwax, Ha Baw B3rnsg, pobotel He CcnocobHbl 3aMeHMTb
yenoseka?

2. Kakue TpebBoBaHWS AONXHL NPEObABAATLCA K BCTPOEHHBIM MWKPOKOH-
TpOoAnepam?

3. Mcnonbaya €3blK BLICOKOMO YPOBHA, [eTR Hanucan nporpammy  Ons
yrpaeneHua poBoToM, KoTopas anumaeTr 6 M6aint. C kakumwn npobne-
MaMH OH MOXET CTONKHYTBCA?

4. Ecnu y poBoTa OTKEKYT BCE AQTYMKM, K KAKWMM MOCNSACTBUMAM 3TO MOXET
npuBecTn?

5. BeINoAHWTE N0 yKasaHvio yuuTens 3afganua B pabouvert TeTpagw.

MoaroToBLTE COOOLWEHNE

a) «BbecnunoTHbie TPaHCNOPTHLIE CPEeACTBa»

6) «BoeBre pobOTLI»

B) «PoBoTtel Big Dog»

F} «PoBoTe B MeguupHe»

4) «PoboTol-anaponabl»

e) «Boamoxnelie npoGnemul ucnonesosadua poBoTtoe» .




PoboTtoTexHuka

§2

YnpaeneHue pod6oramm

KmoueBbie cnosa:

® KOHTaKTbl BBOAa W BbIBOAA e KOMaHAabl ynpasBneHus
® MopThI ® KOMaHAabl 06paTHOI CBA3U

KoHTakTbl BBOAA M BbiBOAA

BcTpoeHHbIi komnbioTep poboTa MCNoNb3yeT 3JeKTPUYECKUE curHanbl oS
ynpasneHuss MoTtopamMmu, namMmnoykamMmu, yCTpoWCTBamMu BbiBOOA 3Byka U T. n.
JaHHble 13 BHEWHero mvpa (OT OaTt4MKoOB) OH TOXE nony4aeT B BUAE 3nek-
TpU4eckmx curHanoB. No3ToMy y Hero OosmkHbl OblTb KOHTaKTbl BBOAA U Bbl-
BOOA ONS CBA3N C BHEWHUM MUpPOM. Ha pucyHke 1.4 nokasaHbl KOHTaKTbl
BBOOA M BblBOAA — NMHbI HAa nnare Arduino Uno.

KoHTaKTel BBOZA
M BEIBOJA

MuKpoKOHTpOJLIIED

40HT&KTH BBOJA
¥ BBIBOJAA

Puc. 1.4

Ncnonb3yss DONONHUTENSHbIE WUCTOYHWUKK, BLIICHUTE, OT Kakoro cnosa
00pa3oBaHO CNOBO «MNUH».

MukpokoHTponnep MoOXeT nogatb Ha MoboN KOHTaKT BbIBOAA 3NeKTpu-
yeckun curHan. Ecnn Mmbl nogkniouuMm Mexay 3TUM KOHTakTOM W KOHTak-
TOM C CUTHanoOM «3emns» («MMHYCOM») Kakylo-HWOyab namnouky, Hanpumep
cBeTogvoa, TO NPy nogadye curHana oHa 3aroputcs, NPUYEM APKOCTb NaM-
noykn Gyaer 3aBUCETb OT BENUYMHBI CUrHana (ToyHee, OT BENUNYUHbI INEKT-
PUYECKOro HanpsiXXeHust mMexay KOHTAakTOM 1 «3eMnén»). Ceerogvon nmeer
O4YeHb MaJsieHbkoe COMpOTUBAIEHWE, MO3TOMY ANs TOro, HToObl OrpaHNYUTb
cufly Toka, B Uenb BKIOHAIOT HEOONLLLIOW pe3ucTop (MHave CBeToamon, Mo-
xet cropetb) — puc. 1.5



YnpaBneHme pobotamu

CUBeToguon

«3eMa» Pesuctop

Puc. 1.5

Mcnonb3ys OOMNONAHUTENbHBIE UCTOYHUKM, BbISCHUTE, MOYEMY Ha 3NEKTpU-
YeckMx CxemMax u nnarax «3emnsi» obosHavaetcs Oyksamun GND.

MopTbl

Yacto Mcnonb3yloT He OTAENbHLIE KOHTaKTbl, @ MHOFOKOHTAkTHblE Pa3bEéMbl —
noptbl. Ha pucyHke 1.6 nokazaH ynpasnsiiowminn 650k (cuctema ynpasne-
Hua poboToM) 3 Habopa LEGO Mindstorms EV3, vimelowuin 4etbipe noprta
BbiBOAA (Ons ynpaBneHus MoTopamMu) v YeTbipe nopta BBOOa A8 npméma
DaHHbIX C AaT4YUNKOB.

TlooTh! BEIBOIIA

MoTopri
ODTHL BBOAA

MuxpoKoHTpOJLIED HaTyuku

Puc. 1.6

YnpasneHue namMmnoykamm

Mpy 3anncu anropuTMOB YNPaBAEHUS OTAENIbHLIMK KOHTaKTaMu (MMHamm)
Mbl ByNEeM MCMOMbL30BaTbL aNrOPUTMUHECKUI A3bIK, PACLUMPUB €ro KOMaHOowm

3anmcatThb (n, d)

3mecb n — 3TO HOMep NMuHa, a d — [AaHHble, KOTOpPble ONpenensioT ypo-
BeHb cuUrHana Ha nuHe. bygem cuutatb, 4To d — 3T1O uUenoe 4Yucno ot 0 oo
255, rne 0 ob6o3Ha4aeT HyNneBOM ypoOBEHb CUrHana (TO Xe, HTO U «3eMns»),
2 255 — mMAakCMMAnNkHLIA YPOBEHKR



“ PoboToTexHuka

Ckonbko OUT HYXXHO AnA xpaHeHua 3HadeHua ot O po 2557 Ot 0 po
10237 ot 0 pmo 655357

PaccMOTpUM CxeMy Ha puc. 1.5, B KOTOPOA NaMnodka noacoeamHeHa K
nuHy 11. ECAM BBECTM W BLINOAHWTL Takylo Mporpammy:

sanmucatTb (11, 255}
xnaTte (1000}
sanmcars (11, 0)

TO namnoudka saropurca, Gyoet ropete 1000 munnncekyHa (noka padotaer
KOMaHaa xOaTek) M CHOBa NoTyxHeT. MOXHO cpoenatb, 4ToObl RAMNOYKE MU-
rana DEecKoHeMHo A0Nro, BKOYMB 3TH KOMaHOb B GeCKOHEYHbLIA UWKN:
HIT
sanmucaTb (11, 255}
#gare (1000}
sanmucare (11, 0)
I

B 3aronoBke 3ToOro uUMKNa HET HUM YCHOBWA, HU NPEaSn0s M3MeHeHWd ne-
PEMEHHON. ITO BeckoHeYHuIM UWKA, KOTOpLIA GygeT paboTare, noka Mel He
OCTaHOBMM NPOrpaMmy. TakMe UMKAbl CHMTAINTCA MAOXMM CTuneM B «0bbiy-
HOM» MPOrPAaMMUPOBAHUK, HO Y3aCTO NPUMEHAITCH NPW NPOrpaMMHUpPOBaHUA
poGoTOoB.

B TONBKO 4TO PACCMOTPEHHO nporpaMMe ecTe ownbka. Mcnpassre ed.

Cucrema xomaHza, poGoTOR

YNpaBnaTh ABMXKYLUMMCA POGOTOM MOMHO BPYYHYID WMAM € MNOMOLULIO MpO-
rpaMmMel, 2apaHee 3anuCaHHO B NaMATe MUKPOKOHTpoOnnepa. Cnucok Ko-
MaHg, KOTOpLIE MOXET BbiNOAHATL poboT, 00biMHO Hesenuk. Kak npasuno,
MOXHO!

® 330aTk YPOBEHb MOLWHOCTH KXAOrC MOTOpa (Hanpumep, B MPOLISHTAX
OT MaKCUMANLHOW);
suIfparTk HanpasneHue spPaLieHWs;
SKNIOHUTE MOTOD;
BLIKNIOYUTE MOTOP;
NoACXKAATL HEKOTOPOE BPEMs.

B Oonee CNOXHLIX CHUCTEMAX eCTk BO3MOXHOCTL MPOSEPHYTE Ban mMOTOpa
Ha onpepenéHHoe 4Mcno oGOPOTOB WMNK rPaaycoB.

Ana npyvéma gaHHbBIX C JAaTYMKOS CYLLECTBYIOT KOMaHAbLI OBpaTHoil cea-
an. Mx neﬁcrsne CBOOUTCA K TOMY, 4TO BCTpoeHthlﬁ KOMMbIOTEDR 4YWUTaeT
4yucna, KoTopble Npvuwny ¢ Aat4vKka Ha oavH M3 NOpTOR BBOOA. Y7o Aanbue
aenarte C 3TMMWM OJaHHbIiMW, OnNpenenaeT ynpasnalwas nporpaMma, Takum
06paszom, anropuTMel patoTel POGOTOBR MNONHOCTLID CNPEASnAINTCA NPOrPaMMm-
HoiM ofecnedyeHueM MOIYyT OblITb NErkc W3mMeHeHbl.




YnpaeneHue pobotamu m

YnpaeneHuwe 6e3 oOpaTHOW CBRA3N

B 3apaqax ¢ ABMKyWUWMUCA poboTamMu Mbl Oypoem ynpaBAsTh MOTOPaMM,
KOTOpbie NPUBOAAT B OBVMXEHWE Konéca wnu ryceHuubl. Paclevpwm anro-
PUTMHUNECKMIA A3LIK KOMaHOOoM

MoTOpR [Nn] 1=

3pecb n — 370 NOPT BHIBOAA, 3 d — MOLWHOCTE MOTOPA B MPOLIEHTAX, KO-
Topaa Ham Tpebyerca (o1 0 go 100%). [ns spaweHws MoTopa B OBpaTHyio
CTOPOHY HYXHO 330atb OTPUUATENLHYKD MOWMHOCTE — OT —100 pno 0%.

Byaem 0603Ha4ATE MOPTH ANA NOOKAIMEHWS MOTOPOB NOPAOKOBBIMKA HO-
MepamMmM, HadmHas ¢ Hyns: 0, 1, 2 1 1.0. BoT Tak MOXHO BKNOWMTe mMoTop 0
Ha NOJHYKD MOWHOCTE HA 2 CeKyHAabl, a 3aTeéM BuIKNIDYUTL:

moTop[0] :=100

®1ate (2000)

moTop [0] :=0

Hanee mbl Syaem paboTtats ¢ pobGOTOM, ¥ KOTOpROro Aga MOTOpa, CEA-
3aHHLIE ¢ OBYMA BedyllWmun konécamuv. Motop 0 Bpawaer nesoe Koneco, a
MoTop 1 — npasge.

Januunte B TETPAAM NPOrpaMMy, BeINOAHAA KOTOPYIO POBOT cHavana
npoenet anepén, NoOTOM — Ha3aa, NOTOM — CHOBA snepén, W Tak Byaer
NpoaoKaTe GECKOHeYHO AONTro.

Y10 NpPon3oRagT, eCAW BKIIONKMTE OOMH W3 MOTOPOB 8 OOHY CTOPOHY,
a BTOPOW — B apyryio?

CpaBHWTE OS€ NPOTPaMMbl ¥ ONPEOEnUTe, YeM OTAWYAIDTCH OeiCTBUA
PoGota npu MX BRINOAHEHWW,

Mporpamma 1. lporpamma 2:

moTop (0] :=100 moTop (0] :=100

MmoTop[1] :=-100 Morop[l] :=0

®aaTk {1000} ®oaTe {1000)

MoTop[Q] :=0 mMoTop [0] 1=0

MoTop[l] :=0 MoTOpR[1] :=0
BuiBoabl

® BeTpoeHHwn KomnbloTep pobota OOMEHMBAETCA AaHHLIMW ¢ BHELWHWM
MWUPOM C NOMOLLBID JNEKTPUWIECKWUX CWUIHANOB.

e fina BEBOJA W 8LIBONA AdHHLIX WCNONL3VIOTCH KOHTAKTbl BEOAA W BLIBO-
0a — MWHb.

¢ Ha Kaxdblil W3 KOHTAKTOR BbLIBOAA MWKPOKOHTPONNER MOXET NOJABaTh
CUIHANBI PA3HBIX YPOBHEH,




“ PoGoTtoTexhmka

® YacTo HECKONbKO KOHTAKTOB BHIBOOA OOBLEAMHAIOT B MHOTOKOHTAKTHBIM
pasLéM — noprT.

¢ [lpy NPoOCTEALIEM YNPABASHUM MOTOPaMHM HBUXYLLErocA pofoTta MOXHO
YCTAHOBUTEL YPOBEHL MOLUHOCTA MOTOpA M BIJIIOYWTL MOTOP HA 33aHHOE
BpeMSA.

s InA npuéma AaHHLIX C AATYMKOB CYLWECTBYIOT KOMauabl oBpaTHOi CeA-
3n. Ux pelicTene CBOOMTCA K TOMY, YNTO BCTPOEHHLIA KOMObIOTEPR 4YnTaeT
yncna, KOTOpLIE NPULIAKW G AATYMKE Ha OAWH U3 NOPTOB BBOAA.

HapucyiTe B TETpagyu MHTERNSKT-KaApPTY 3TOro naparpada.

o Bonpocbl U 3anaHuA

1. Yto Tpebyetcs ana Toro, 4Tobul MOTOP MOXHO OnIN0 NOBEPHYTL HA 3a-
JaHHoe u4vcno obopoTos?

2. Kakve 3apaum ynpaeneHus OBUXKYLUMMCA poGOTOM CNOXHO PEWWTb, HE
MCMONL3YA CUIHanol C ASTYMKOB?

3. BuINOAHWTE MO yKA3aHWIo yYuTENA 3adaHva B paboduei TeTpaaw.

Mogrorvosste coobweHve

a) «Mnarst Arduing»
6) «MopTel NEPCOHANLHEIX KOMMLIOTEPOB»

[E] nNpakruseckan paGora

BoinonHute npakTryeckyio paboty N2 2 «¥npasneHne Bes ofpaTHoW cBAsu».

© §3
Anroputmsei ynpasneHusi poéoramu
Kniovwessie cnoea:

nopT BBoAA
4YyTEHME W3 NOPTa

. ownbka vamepeHns
L ]

* NaT™IMK KacaH!s

-

-

KanMbpoeka pamuka
ABWXEHWE MO NHHUN
pengilHslid perynatop
M-perynaTop

OATHUK PacCTOAHUA
OATHNK OCBELEHHOCTH

Ynpapnsiowue KHONKK

MpocTeAwMA  YyNpasAsiOWMiA  MEeMeHT — KHOMKA, € MOMOWLID KOTOPOA
BIIOHAETCA WM BLIKNIOYAETCA KAKOW-T10 pexum padotw pofoTta. Hanpu-
Mep, C MOMOLULIO KHOMKM MOXHO YNPaBNSTb CBETOAWOAOM: MPKY HAXATHM




Anroputmbl ynpaeneHusa poGotamu

CeTomuon «CTAruBarWuii »
pesucTop

Knonka

Pesucrop =
Puc. 1.7

KHOMKW namMnoyka 3aropaeTrcsi, Nocne OTNyCKaHWs KHOMKM — racHet. Cxema,
KOTOPYIO MOXHO cobpatb Ha nnarte Arduino, nokasaHa Ha puc. 1.7.

Ha oauH KOHTakT KHOMKM MOJaETcs nuTaHme, BTOPOW MNOACOEOUHEH K
BXOOHOMY MUHY, C KOTOPOro MUKPOKOHTPONNEP MOXET Npo4YmnTaTtb 3HaAYEeHue
curHana. fMpun Haxatum KHOMKWM Lenb 3aMblkaeTCsl, Tak YTO Ha BXOOHOW MNWUH
noaaéTca curHan BbICOKOro YPOBHSt (BennuuHon S Bonbr, Ha puc. 1.7 OH
obo3HavyeH kak +5V). A kakoi curHan O6yneT Ha 3TOM MUHE, ecnu KHonka
He Haxarta? Oka3biBaeTcsi, B 3TOM C/iydae OH MOXET «Mnjagarb», T. €. Me-
HATBCSA CNy4YalHbIM 0OpPa3oM K3-3a 3NEKTPOMAarHUTHbIX LWyMoB. YToObl 3TOro
HE Mpoucxoauno, CTaBAT crneumasnbHbl «CTSArmeBaloWmMin» pe3ncTop, KOTopbiA
CBSI3bIBAET BXOAHOW MNMUH C CUrHaNOM HyNeBOro ypoBHsi (cm. puc. 1.7).

Mepenném Kk nporpamMmMmpoBaHunio. Ham HyXHO MOCTOSIHHO 4YMTaTb 3Haye-
HUE HanpskeHmsa Ha nuHe. Ecnu nopaH BbICOKUIA ypOBEHb CurHana (kKHonka
Haxxara), HYXHO BK/IOYUTb JIAMMOYKY, T. €. NOAATb CUIHaN BbICOKOrO YPOBHS
(255) Ha BBLIXOOHOW MWH, C KOTOPbIM OHa cBsi3aHa. Ecnn kHOMka He Haxara, Ha
BbIXOQHOW NWH MOJAEM CUrHan HmM3koro yposHsi (0), naMnoyka BbIKIIOHAETCS

bypnem cuutatb, 4TO namnoyka ynpasnsietca nuHom 11, a curHan ot
KHOMKWU NpuxoauT Ha NuH 2. KomMaHaa npoumMTaThb YuTaeT 3HadYeHne Ha
BXOOHOM MWHE, HOMEP KOTOPOro 3ammcaH B ckobkax. 3To (yHKUMS, OHa
BO3BpaLLAEeT 3HavyeHne, KOTOpPOe MOXHO 3anucarb B NEPEMEHHYIO.

uen x
HI
:=npoumnuTaThb (2)
ecin x=255 wo
3anucatThb (11, 255)
MHayve
sanucaTrk (11, 0)
BCe

K11



PoboTtoTexHuka

3anuwure B TETPaAW BAPWMAHT NPOrPaMMbl, B KOTOPOM HET oneparopa
ecym.

3anmumTe B TETPaaW nporpamMMmy ANA cxembl, koTopaa paboTtaer
«HaoGopoT» — KOrAa KHOMKA  HaXara, Namrnoyka He ropuT, a Koraa
OTNYWEHa — AaMnouka BkovaeTcd. MNocTtapalTeck HaWTM ABa BapuaHTa
peweHun 3anaqu.

AsvxeHue B nabvupuHTte

Tenepe nepeilnémM K NporpaMMupoBaHUID JeuxylumMxca poboros B nabupuHTe.
PoBoTy HYXHO Kaxk-TQ OPWEHTMPOBATLCA — ONPEenenunTb, Kyga MOXHO exarTb,
a Kyga Henb3n. Ecnv venoeeky 3aBfAsaTb rnasa, TC OH BCE pPaBHC CMOXET
O0HAPYXKUTE CTeHY — Ha owynb. Y poboToB AAA 3TOMO CAYXKAT OaTYMKKM
kacaHua. OHW NO[RAINT Ha BXOAHOW MOPT 3HaveHwe 0, eCnu KacaHuA Her,
W 3HavyeHWe 255, echu KacaHwe npousowno. Ecnu nepen pobBoTOM ecTb
cTeHa, To Ana Toro, 4Tebbl OoexaTb AQ CTeHbl, HYXHO WCNONbL30BaTh LWMKN
«Moka He cpaboTan paTtyvk KacaHWus»,

bynem cunTarb, YTC ¥ NNaTbl ynpasneHusi poGoToM ecTb NOpThbl BBOOA
¢ Homepamu 0, 1, 2 W T. A4, W AATYMK KacaHWA noaiunouwén K nopty 0. Mpo-
MmamMmmMy ABWXEHWA A0 CTEeHLl MOXHO 3anvcaTh Tak:

moTop [0] :=100

MoTop[1l] :=100

HI noxa maTumr[0]<>255
KIOATE (1)

I

meTop[0] :=0

MoTop[l]:=0

Mbl OMONHUNKW A3LIK NPOrPAaMMUPOBAHNA KOMaHaoR maTygmk [0]. 310 dyHk-
UMd, KOTOpaa 4vTaeT AaHHoie va noprta O, T. e. BO3BpawaeTr 4YWCno, 3anwu-
caHHoe AaTdMkoMm B nopT Beoja 0. KoMaHpa kOaThk B TEAe UMKNa HyXHa
ANA Toro, 4toBbi MMKPOKOHTPORNER CMOr MNpW HeoOXOAMMOCTH BbINOAHUTL
Kakue-TOo ApYrve 3a4aqd, 8 He «34BWCan» BO BPEMS BLINONHEHWUS UMkna.

E Kak Bbl aymaere, MOXHO N CPa3dy paseopayvsate poboTa BREBO WKW
BAPaso, ecnv cpabotan aarwmk kacaHws? MpoBepbre Ball BbIBOA Ha
TpeHaxsdpe!) nam npu skcnepuMeHTe ¢ POBOTOM.

1} Bpeck 1 Haliee MOMHO HCIONBIOBATH TPeHAXKEDPEl Ha caliTe NONKEeDHEKH yded-
HUKA;
http://kpolyakov.spb.ru/school/robotics/robotics.htm
http://kpolyakov.spb.ru/school/robotics/arduino.him




ANropuTMbl yrpasneHus poSotamu m

Yawe BCEro He HYXHO A0NYCKaTb CTONKHOBEHMA pobora ¢ npensitor-
BMeM — poBoTa AydLEe OCTAHOBWTL 3apaHee, DnA peweHus 3TOW 3aaaum
JATYMK KACAHMS YXe He MNOAXOANT — HYKHO OonpeaensTh PaccrosHue Ao
BAkarwei cTeHel. A 3TOM0 MCNONLIYIOT OaTYMKM PACCTOAHMS, Yalle BCe-
ro YRbTPA3BYKOBLIE, — WX elWE Ha3LIBAOT COHapaMM.

Hcnone3aya O0ONGAHWTEeNBHBIE WMCTOMHWKK, BBIACHWTE, OTKyAa MNpoM30Lno
CNOBO «COHap». Y4T0 OHO O3Ha4aeT?

Hcnonsays AONONHUTENBHLIE MCTOYHWUKK, BbIICHUTE, Y4TQ TAKOE YRBTPA3BYK.
MOXHO N1 erg ycnbiwars?

YNLTPa3ByKOBbIE OATYMKA PACCTOSHWMA COCTOAT M3 WM3Ny4arend U Npuém-
HYKa. [am™wnK ManyyaeT 3BYKOBYIO BOJIHY BbiCOKOM 4acTOThl, OHA OTpaxaeTcs
OT NPENATCTBMA W BO3Bpawaetca 00parHO, raoe eg «ROBWT» MNPUEMHWK, Yem
fonblle WHTEPBAR MEXAY 3anycKOM BOMHLI WU NPUEMOM OTPaXEHHOMO CMr-
Hana, Tem GoNblue pPaccTosiHWe.

3HayeHre, NOCTYNAIOLWEEe Ha BbIXOAHOW NOPT ¢ JaTuvka paccToaHnsD), —
310 uenoe 4icno ot 0 ao 255. Kak xe HaM onpeneniTe Camo PaccTosiHUe,
HaNpUMeP B caHTMMeTpax? AnA 3Toro HyXHO npouMTare OnucaHwe 3atoro
AATINKE W BbIACHWTL, K&K BbIHMCAWTE PACCTOAHWME no kogy. Hanpumep, ecnn
JATHUK n3mepaeT paccroaHna oT 0 Ao 10 M, TO paccTOAHME B CAHTUMETPax
MOXHO NONYHUTh TaK:

10 - 100
S=d- —o—F/ om,
255
rae d — 4MCROBOE NOKasaHuWe pAaTvKa. O6bMHO MakcMManbHOe KoaoBoe

3HauyeHne (B Hawem cnyyae — 255) oanauaer, 4TO NPensaTCTBMA He obHa-
PYXKEHO.

Onpepgennre, KakoMy pacCTOAHWIO COOTBETCTBYET nokasaHwe gamivka 100.

OnpenenvTe, Kakoe NOKAa3aHWE AATYMKE COOTBETCTBYET PacCTOSHMIO
20 cm.

MycTe HaM HYXHO OCTAHOBWTbL poBOTA Ha paccToAaHvKi 0,3 M OT CTeHHl.
BLHUCAME COOTBETCTBYIOLIEE 3HauyeHwe d, noRydaem 7,65. Ho nokasaHwe
DatiMKa O0MKHO ObiTb UEeNbIM HMCAOM, MOITOMY OKPYTAsieM 3T0 3Ha4YeHue
no 8.

¥ moGoro gaminka ecte HensbexHas owubka M3IMEepeHUA, BLI3BaHHAS
HeuAeanLHOGCTLIO AeTaneil U 3NEKTPOMErHUTHBIMKU NOMEXaMKu OF CUCTEM Ca-
mMoro poboTa M Apyrux yCTporcTe. OGbMHO AoNYCTMMAad owulka COCTaBASEST
OOHY €0MHWUY, T. €. NoKasaHWe AATYMKA BMecTe 8 MOXET ObiTb paBHO 7 wuau
9. Ona d = 7 nonyuaem paccrosHve 27,45 cMm, a ana d = 9 — pacctoaHue
35,28 cMm. 370 3HAYWMT, YTO C NOMOWbLIO TAKOrO AaTMMKa Mbl ONMPEedenvMm

1) Heroropeie peanpEBIe ZATIAKH BEINAIOT LK(POBoe 3HAYEeHHe B LAamasoHe oT 0

no 1023.
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paccTosHue ¢ owMbkoi AS = = 5 oM. OtHOCUTENEHAA ownbka B NPOLEHTax
COCTaBnT

-5
57 30
Kak Bu gyMaere, npn yE2AUHEHUW WIMEPASMOro PacCTOAHWA, CKaXEeM,
A0 1 M, oTHOCHTENEHAA ownbka ByneT yMeHbLIATECA WA yBenuiusaThea?
MNpoeepbTe CBOE NPeAnONOXEHWE BhlYMCASHUAMMN.

) -100% = 17%.

Hosaa moaudukauma poboTa NCNonk3yeT NativK PacCTOAHWA, KOTOPLIA
BblAAET 3HayeHue oT 0 po 1023. Onpepenute OTHOCUTENBHYI0 OLINGKY
NpM pelweHnn TOR Xe 3agadn (OCTadHoBMTe POOoTa Ha PaccTofHumn (0,3 M
OT cTeHbl). CpenaiiTe BbiBOAWI.

Byaem cuMTaTb, 4TO AATHWK PACCTOAHUA «CMOTPWUT» BRepéa (no Hanpae-
NEHVIO ABWXEHWA) W NOAKMIOYNEH K NOpTy BBOAA 0. [porpaMma, COFNAcHo
KoTopoil poboT eper enepén W OcTaHaBAMBAETCH, OYEHb NOXOXA HA npe-
AblAYLLYIO!

MoTOop [0] :=100

MoTop (1] :=100

HII noxa naTuMk([0]>8

xoaTe (1)

X,

mMoTop{C] :=0

MoTop[1l] :=

OfBbacHUTE, NOYeMy He CTOMT 3anuMceiBaTe ycnosue paboTel UMKNA B
BWAES

HI noxa paTdmk [0]<>8

B

ABvXeHne no NMHUKN

B nocnegHwe roasl NPOBOAATCA MHOFOYMCNIEHHble COPEBHOBaHWA POGOTOB,
B TOM uduchne BcemupHele onmmnunagpl. Knaccuueckve 3agayv CROPTUBHOR
poBOTOTEXHUKW — ABMXeHue poboTa PO nuHUKM. Mbl PACCMOTPHUM TOMABLKO
OOHY 3ajgaqy aToro Tuna: PoBOT OOMKEeH eXaTe BAOME rPpaHulbl Mexmy 4ép-
HOW 1 Genoi nonocamn. Jlevxennem poBota ynpasnseT MWKPOKOHTROAREP,
KOTOPLIA BLINOAHAET NPOrpaMMy, 3apaHee 3anMcaHHyl0 B €ro namsATh. Takoe
yNpaensowee yCTPoWCTBO HasbiBAeTCA PerynsaTopomM.

0 Perynatop — 5T0 aBTOMATWHECKO® yNpasnaLee YCTPOWCTBO, KOTOpOe
CneguT 3a COCTORHMEM POoBoTa K NOCLINAEeT eMy YNPasifaiowue CHUFHanLI,

Ans Toro 4Tobbl «YBUOETE» MPaHALY Mexay Y4EpHor v Genoil nonocamu,
poBOT MCNONb3YET OQMH WIK HECKONLKO AATHWKOB OCBEWEHHOCTK {puc. 1.8).




AnroputMmbl ynpasneHms podotamu

JlaT4uK OCBELIEHHOCTH
u3 Habopa LEGO NXT

Puc. 1.8

Jatunk oceelaeT NOBEPXHOCTb CBETOAMOAOM N U3MEPSIET KOSNYECTBO
OTPaxXEHHOro ceeta. YépHble NpeaMeTbl OTpaxaloT MeEHbLle BCEro CcBeTa,
6encle — 6GonbLie BCEro.

Jatink ocBeWwEHHOCTU BbIOAET koA B MHTepBane ot 0 go 255, rne O
O3HavyaeT NoJIHOe OTCYTCTBUE OTpaxXEHHOro ceeta, a 255 — nonHoe oOT-
paxeHne. OOHakoO He CylecCcTBYyeT uaeanbHO 4HEPHLIX U naeanbHO 6enbix
npegmeToB. [laxe nosnoca, KoTopasi KaxXeTCA HaM COBCEM YEpPHOMN, oTpaxa-
€T HEeMHOro cBeTa, NO3TOMY AaTyuk nokaxeT Ha Hen He 0, a, Hanpumep,
10. Takxe n Ha 6enont nonoce BMecTo 255 Mbl nony4um, Hanpumep, 230.
CpegHee apudmeTndeckoe Mexay 3TUMKU 3HAYEHUSIMU Ha3bIBalOT «CPeaHUM
3Ha4eHneM ceporo». TeopeTn4ecku Takom CurHan Bblga€T AaTyiuk, Koroa OH
HaxoaMTCs TOYHO Hap, rpaHuuein YepHoit n Genon nonoc (pue. 1.9). K atomy
COCTOSIHUIO Mbl U OyOeM CTPEMUTLCS.

230

175
120
10 65 O

Puc. 1.9

OnpepenexHne cpegHero 3Ha4eHMs Ceporo B KOHKPETHBLIX YCNOBUSIX Ha3biBa-
eTCs KanuOpPOBKOW AaT4uKa.

Myctb Tpebyetcs, 4ToObLI cneea ot poborta Gbina Genas nonoca, a cnpa-
Ba — YépHasa (kak Ha puc. 1.8). Ona ynpaeBneHns Mbl OyaemM Ucnonb3oBaTb
O4YEeHb MPOCTOV MPUHLMIMN, KOTOPbLIA Ha3biBAIOT pesieHbIM perysimpoBaHvuem.
MokasaHuna patynka 60nbwne, Yem 120 (CpegHee 3HavYeHne Ceporo), o3Ha-
4aloT, 4TO poBOT 3awén Ha 6enylo NOMOCY U HYXHO NOBEPHYTb €ro Brpaso.
Ecnu patumuk nokAazkiBAeT meHkliie, yem 120 nORODAYMRARM BNERO
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Mcnonb3ys AONOAHWATENBHBIE WMCTOMHWKW, Y3HAWTE, 4TO Takoe perne.
OTtkyna npoW3owno aTo cnoeo?

3anuwvTe B TETPagW KOMaHOH YNPaeBAeHMA MOTOpPaMKW ANA NOBOPOTA
8neeo W Bnpaeo. Motop O HaxogMTCcA ¢ NeBOW CTOPOHH podoTa, Mo-
Top 1 — ¢ nNpaeBoi.

MNony{aeTca Takasa nporpaMma, padSoTapollas B HeCKOHEYHOM uMKne:

HI,
ecnant maTuuk[0]>120 wo

MoTop [0]) :=100
MoTopf[l]:=
HMHaue
MoTop (0] :=0
MoTop [1]) :=100
BCE
xu,
Ecnn 3anycTuTe Takylo NPOrpaMMy, Mbl YBMOWM, 4T0 pPoBOT OBMXeTcH
anraaroM, pbiBkaMmu. Oeno B TOM, YTO Mbl 330anM eMy TAKOW anroputm —
peE3Koe nepeknioveHue Mexay ABYMSA COCTOAHMAMW. 3TO WM ecTb peneilHoe
pPErynMpoBaHve.
Ona Gonee NNAaBHOrO ABVXEHWA HYXHO CO30ABATH BPALLAIOLIMIA MOMEHT,
KOTOPLHA 3aBUCUT OT OWWOKK, T. €. OT TOFO, HACKONBKO pPoSOT OTKAOHWNGCH
OT IUHMKU, Yem medblue owKbka, TeM Medblue Bpalwalowmii Moment. Ecnm
OWnBKN HeT {faT4MK BbinaéT 3Ha4YeHMe, PABHOE CPeOHEeMY 3Ha4YeHUID cepo-
ro), Nnoaaém OQMHAKOBYID MOWHOCTE Ha o6a mMoTopa, pobBoT emeT Npamo.
MoOXHO Mcnonb3oBaTL, HANPUMER, TAKOW ANTOPUTM yrpaBneHna:
Beu, k=0.5
HI
u:=k*(120-maTumx [(0])
MoTop [0] :=50-u
MoTop [1] :=50+u

xu,

M3ayyuTe nporpammy 1 ONPenenuTe, Kakol CUMrHan nogasérca Ha MoTophl,
KOrga jamivk Boiga8Tt adavyenue: a) 100; 6) 120; B) 140.

BoipaxeHne 120-paruuk[0] — 310 owubka ynpaBneHua, T. €. OT-
KNOHEHWE 3Ha4YeHWA, NOJYYEHHOro C AaTYMKa, OT 3aJaHHOro 3HaveHmsa 120,
CvirHan ynpaeneHws 1, KOTOPbHA M3AMEHSIET MOLUHOCTE MOTOPORB, NPONOPUMO-
Hanen owwnbke, NOATOMY TAKOW PErynsaTop Ha3blBAETCH APOAOPUMOHANbBHBIM,
unin M-perynaropom.




ANropvTMbl YNpasneHus pobotamMu m

Koadhduupuenr k — ato xoadgpduumnent yeuneuus MN-perynaropa. lNpa-
BMNa Bbiiopa KO3EGULUWEHTOB B 3aKOHaX YNpPaBREHWA W3y4aeT Teopus asTo-
sMarmeckoro ynpashenus. Mol xe OyneM ebiSupath KO3(PPUUMEHTE BKCNe-
PUMEHTANBHO, HEe YrNyOnaack B TEOPMIO.

Yem Gonblue k, TeM cuneHee peakuus poBora Ha ownbky; 4em MeHblle
k, Tem Gonee nnaeHo asuxertca pobor. Ho npu manbix a3dHavyeHuax k ero
peakuMsa 2amMenneHa, v OH MOXET MOTepATk JWHUIC HA NOBOpPOTE.

MNpoeegrre 3KcnepuMeHT (Ha TpeHaxEpe MM C peanbHblM PoBOTOM)
M BBISICHUTE, MPY KAKOM HAaMMedblleM koadduuuerTe k poboT npoxoout
BCKO Tpaccy.

MpoBepUTEe SKCMEPUMEHT M BbISICHUTE, 4TO MPOWUCXOAUT npu eoibope
CMMILKOM GonbLIOro 3HadeHuna k. Mpu kakom HavBonbliem koadpduupueHTe
X poGoT BhinonHAET 3apanHwve?

Mo pesynbTataMm 3KCNepuMMedToB BuiDepuTe Haunydllee, Ha Bawl B3rnsg,
aHadenue k.

Bbieoabl

e [lna nonyyeHvis AaHHbIX OT BHEWHWX MCTOYHWKOB MUKPOMPOUECCOpR Yu-
TAET 3HBYEHWA G NOPTOB, K KOTOPBIM NMOAKMOYEHb! AATHUKA.

e Nina NsUXEeHWUA B NOMELEeHUA C NPenAaTcTBUAMKU poboTbl MOrYT WUCNONL-
3CBaTb AATHMKM KAcaHWA W AaT4MKW PaccToAHUA (4awe BCEro yneTpa-
3BYKOBLIE).

¢ YucnoBod kop, NONYYEHHBHA C OATYMKA, HYOKHO NEepecHuTaTh B 3HAYEHWE
U3nHecKoin BENMHMHbE B COOTBETCTBUW C OOKYMEHTaumel Ha AaTyuk.

* Y patynka ecte olMbKa M3MEepeHus, BEI3BAHHAA HeWAeaNsHOCThID Ae-
TANe U ANEKTROMArHUTHBEIMKM MOMEXamMu OT CUCTEM camoro poborta u
ApYrux ycTpoicTB.

¢ Mpu gBuxeHun pceboTa MO AUMHAUW WCNOABL3YETCA OOWH WAKW HECKONbKO
OATYUKOB OCBELUEHHOCTH.

* Nna yvoepxaHua pobota Ha NMHAM UCTIONL3YVIOT PErynaTopel — aBToMa-
TU4ECKWME YNPABNAKIIME YCTPORCTBA.

* PeneilHelil perynarop BKAKYAET OQMH 13 ABYX PEXUMOB ABUXEHWA B
3aBMCUMOCTW OT CWIHANOB C AaT4MKOB.

* [ponopumonancHeidl  perynatop (M-peryaaTtop) BeipabarsiBaseT curHan
yNPaBneHusl, NPONOPUMOHANEHBIA owubke ynpaeneHus. Ana eeifopa
koadppuumenta ycuneHmna M-perynaropa UCNONL3YIOT METOAB TEopuK
ABTOMATUHECKOrC YNRAaBASHUA WAM SKCIEePUMEHT.

Hapucyidite B TeTpaan vHTENNeKT-kapTy aToro naparpadga.
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Bonpocel v 3apaHva

1.

2.

(loyemy B nporpammax ynpasnexus poBotamu 4acto ucnonssyetca Hec-
KOHEYHbIE HMKNbI?

Y poGoTa BulWEn U3 CTPOR JaT4MkK KacaHusa. MoXHO NM Mcnonb3oBath
EMECTO Hero Aatd4MK paccTOAHWA, KOTOpbIM octancAa paGoTtocnocoGHbIM?

. Kak HYXKHO yCTaHOBUTL AaTiWK PAacCTOAHKA, 4TOBbI pOﬁOT MOr OBUMATLCH

napannenbHo CTeHKe?

Y Bac 0Kazanca AaTyMK PACCTOAHMA, HA KOTOPLIA HEeT OOKYMEHTALMW.
Kak Bbl fiyaeTe ero MCNONL30BATbL?

Kak HyXHO YyCTaHOEWTE ABA AATYMKA OCBELUEHHOCTW, eCnK HYXHO obec-
feynuTe AeuXeHre poBoTa BACNb TOHKOA YEPHOW AuHWMKM Ha Genom none?
Movemy Ha YEPHOA AMHAM [ATYMK OCBELUEHHOCTWU BLIAAET HEeHynepoe
aHa4eHne?

. 3EaBACUT NU PE3YNLTaT, KOTOPbLI BbIAAET AATYMK OCBELWEHHOCTW, OT

BHELUHErg OCBEeLEeHWA?

Kakoit perynatop oBecnevusaet Gonee nNNaBHOE ABUXEHWE: penerHbIA
WA NPoNopUWOHanbHbIA?

BoiNOAHWTE N0 yKa3aHvio yyUTEns 3aaaHns B pabodei TeTpagu.

Moarorosste coobuleHne

a) «CopeBHoBauua poBoToB»
6) «KerenwpuHr»

MpakTuvyeckue paboTh

BrinonHuTe npaktudeckne paborbl:
N2 3 «McnonkaoBaHue paT4yvkoB»;
N2 4 «[lsuwxenne poboTa MO AUMHWW»,

30P «x rnase 1 U3 EQUHONI KOonREKUWUU
undposbix o6pasosaTenbHbIX pecypcoB
(school-collection.edu.ru)

AHppona-doKyCHUK (BuaeodparmMedT)

PofoT aganTUBHBIA C TEXHUYECKWM 3peHUeM (BuaecdparmeHT)
Maneie MmoSunabHuie poboTel (BuaeodparMeHT)

PofoT ons nounHku TpySonpoBOaoE

LecTuHOroe warawwee YCTPOWCTBO




MlMaea 2
KoaonPOBAHUE MHDOOPMALIUN

§4

A3blKk — CPpeacTBO KOAUPOBaAHUSNA

Knwuesvie cnosa:

* FA3BIK ¢ MOIDHOCTH aadaBuTa
¢ andaBuT ¢ QOpPMANBHEIA A3RIK
Koagnpoparne — »To OZMH K3 BHAOB 00paGoTKH MHDOpMaDMn.

IIpn xoaupoBAHMH MeHAETCA (opMa OpeACTABIeHMA HMHGOpMALINH,
a eé cofep/KaHMme COXPAHHAETCH.

A3k U andaBuT

Oiaa Toro urobr XpaHHATL M NepeAaBaTh MHGOpManui, €€ Heodxonu-
MO KAK-TC 3aKOJHPOBATL, HAIPHUMEpP 3a4lHUCATE ¢ TIOMOMILI0 3HAKOB
(cHMBONIOB) HA KaKOM-TO A3bIKE.

KoaupoBanme — 2T0 NOpeacTaBieHne nAGopManuy B dopMe,
yoobHOM 1A eé XpaHeHHH, Iepefladd M aBTOMATHYecKo# obpa-
60TKH.

Kox — 3To npaBIiIo, OO KOTOPOMY coofineHHe npeofpasyercd B
OENOYKyY 3HAKOB.

Azplk — 5T0 cHCcTeMa SHAKOB M IPABMJ, HCHOAL3YEMAad IS 3a-
OACH M Iepefady HHGPOPMAaIlWH.

Ecmecmeennvie asviicu (pyccknii, anprnumiicknii u zap.) chopmupo-
BaANNUCH B DE3YALTATE PASBATHA UeJOBEYECKOTO O0meCTBA M HMCTIONL-
3yIOTCH i obineHnd JA0fe.

0

0



n Koavposaune mnudopmauum

CHavuana OpeBHUe JIOAN OBI&JENM YCTHOM peqbio. [TOCKOABRY ue-
JOBEK MOXKeT HM3NABATH H DA3JMHYATE HA CIAYX He TaK MHOrO 3BYKOE,
OH cTajl KOMOHHHPOBATEL HMX, COCTABAAA CJOBA, KAXKIOMY H3 KOTOPEIX
TPHIFCHBAJCA HEKOTODHIH CMBICJ.

3aTeM JIOOH CTAJNH BAINCLIBATE HHGOPMAaIHIO, HAOpHUMEp, LA
nepezadd NOoToMKam, B nmeproe BpeMsa XH3HEHHBIE ONBIT NBITAJIHCH
3aUKCHPOBAT, B BHAE DPHCYHKOB KHBOTHEIX H IIPDEIMETOB, 34TEM
oaKTOrpaMM {cxeMaTudeckux msolparkenuii), mepornudos (puec. 2.1).

Erunercroe mHCEMO Heporaudge: (Kurai)
PyEa H COJIHIE
AOM H NyHAa
’ robpa Fﬁ MOMAD
)
neB IJ_I ropa
PPN BOZA % JA0mAags
- fa | v
MyXJdHHA A qeN0BReK
JREHIHAS ﬁ‘ SKEHITHHA

Puc. 2.1

B GonslIMHCTBE COBPEMEHHEIX ASBIKOB HCHOALSYVeTcsa argfasum-
HOE nucLMo, TAe KaXXAsll 3HaAK (MIM coueTaHMe 3HakKOB) obosHauaer
HeKOTOPHIA SBYK, TAK 4YTO ¢ INOMOIOsI0 Heboaplnore Habopa 3HAKOB
{(angpasuma) MOMHO IANMCATE JIOOLIe CIOBA YCTHOM peyn.

Andasur — 570 HaAGOpP BHAKOB, KOTODPHIH HCIOJIB3YETCA B A3ZLIKE,

O0BYEO SHAKHM B aJipaBATE DACIOJMKEHBL B ONpeJe EHACM NOPAIKE.




HA3blk — CpencTBO KOAUPOBAHUS m

BCcnomMHUTE, CKONLKO 3HAKOB BXOOWT B PYCCKMA W AHMMWACKWIA andgaBwTbl, 0

K andasuTy aA3BIKa, BooOlle roBopA, HYMKHO OTHECTH Ipobesn
(mponoycy Memxay CcAOBAMH), HHQPE (SHAKM AJMA 3aIHCH YHCeNd), 3HA-
KH NpelHHAHHAA, CKOOKH.

MOIIIHOCTL a.ntbamrra — 9T0 KOMH4YEeCTBO 3HAKOB B aJIQJaBHTe. 0

Onpepenute MOWHOCTL andaedta, COCTOAWEro M3 pycckux Oyke, uldp,
npobena ¥ 3HAKOB MPEnWHaHWA (To4YkKa, 3andATas, TOMKa C 3ansaTol, BO-
NPOCUTENBHLIA 11 BOCKAMLATENBLHBIA 3HAKW, TUpPE, ABOETOMWE, MHOIMOTO-
HKe, KABbIMKW, KPYINbIe CKOGKW).

EcTtectBeHHble U dpopmMmanbHbie A3bIKKU

B 11060M eCTECTBEHHOM A3EIKE €CTh MCKIIYeHHs M3 IIPDABHJ H €CThb
HeOJHOIHAYHOCTH. Hanpnmep, OOHO H TO K€ CJI0BO MOMXEeT HMEThb
paGJIH‘-IHLIﬁ CMEICJI.

Y10 O3HAvaAeT CNOBO «pPyKaB» B CNEOYIOWMX MPEOoNOoXeHUAX Ha pPYCCKOM @
A3LIke?

» flensta Bonru penuTcA Ha MHOXECTBO pPyKaBOB.

» PykaB CAWWIKOM OAWHHBIA, HD €ro NErke YKOPOTWTL.

Kak Bbl 3TO Onpepennnn?

CMEBICJI CJIOBA YACTO MOMKHO YCTAHOBHTE TOJBKO H3 KOHMeEKCMmA,
T. €. OTPBIBKA TEKCTA, B KOTOpPOM OHO ynorpedaserca. Yacro, Ha-
OpHMep B Hay4YHEIX NyQIMKaNHAX, TAK4A CHTYALAA HEAOINYCTHMA,
TIOTOMY YTC CMEBICJ TEKCTa AOJNKeH OBITh IIOHAT OAHOBHAYHO. B Takmx
CAVYAAX HMCIOALIVIOT ASHIKE CHCIHAJLHOTO THIA, B KOTOPBIX KaXACe
CIOBO M CHOBOCOUETAHHE HMEIOT HETKO ONpeleéHHOe eANHCTBeHHOe
3HAUEHHME M HeT HAKAKHX HCKIKJYeHHN,

d)opmam.lmii A3BIK — 3T0 A3HIK, B KOTOPOM OOHO3HAYHO OIIpemge- 0
JAeTCA 3HAYEHHE Kaxxaorc CJ0Ba, a TaK:Ke IIpAaBHJIA IIOCTpOEeHHA
npe,zl;.noa{eﬂnf'{ H NpHIaHHAA HM CMEICHA.

BoT mexoTOphle TMpHUMePHl (HDOPMANBHEIX S3HIKOB]
® MaTeMaTHYecKHe QOPMYIE: S =" {;

e npaBuaa sanucu uucen: 12345;
A L

® HOTHAH 3ATHUCH: %
\-—._.-/

® J3KK BAIMCH IIAXMATHHIX naprHii: 1. e2-ed e7-eb ..




n KoaupoBaHue uHdpopmaumn

* QIPOPUTMHAYCCKUNA HAZBIK:

anr llporpamma
Ha4

BniBoO 'lpueer, Bacs!'!
KOH

Bcee dopmansuble S3RIKH — UCKYCCMEeHHble, OHA COSTAHEL JIONb"
M. B Tabmmie 2.1 cpaBHMBAIOTCSA ecTeCTBeHHEIE W (QOpPMAILHEIE

ABBIKH.
Tabaunoa 2.1
EcTecTBEeHHBIC ASBIKH DopMaaLHEEIe AIBIKH

CohopMuUpOBaIKChE B pe3yILTATe CoapaHE NHOABMH CIIEIHATEL-
pasBUTHA OGIIECTRa HO

HenonesyoTea aaa o0lneHAsa HcnoaesywTea B CHELHANL-
B ORITY HLIX 00aaCcTaAX 3HAHHMI
YacTe BCTPEUAIOTCS CHOBA HeT cioB ¢ HETOYHBEIM H

¢ HEeTOUYHEIM H HedACHEIM HeACHEIM COIep:XAHHEM
coaepKaHNEM

3HadyeHHs OTIAEJBLHBIX CJIOB M 3HaueHHA CJIOB W OPeAO-

npeANcKeHrli 3aBACAT He TOJMHKO | KeHHH He SaBHCAT OT KOH-
OT HHX CAMHX, HO H OT HX OKpY- | TEKCTa
JeHHA (KOHTeKcTa)

BeTpeualoTea cUHOHUMBL Kax mpasmno, CUHOHHMOB
(pasHBIE CJOBA HMEIT HET
OOMHAKOBREIA CMEBICH)

BCTpe‘IaIOTC.F[ OMOHUMDL OMOHEMOB HeT
(O,I[HO CJA0OBO MOXET HMeTh
HECKOJBKO 3HAYCHAN)

Her crporux npaeun obpasoBaEmnA | IIpaBuna obpasoBaHMA Ipen-
IpeaIoXKeHnH JOXKEHHH CTpOro omnpeAeaeHE

Jdnaa MHOrHX npasmi cymecTByioT | HeT HMcKiIloueHUIt M3 IpAaBHII
HCKJIOYEHHA

CoofuweHns U UX KONUYEeCTBO

C Touxm apeEusa Teopun HHAEGOpMannH, coobiieAme — 3TO JI000i
HaOop BHAKOB HekKoToporo andaenta. IIycTe MBI XO0THM OTIPaBAATE
pasmAuHEEe COOCLIeHAA OJMHAKOBOH NIVHBI, MCIOABSYA Kakoii-To ad-
dasur, Koneuneo, ueM xopoue Gyler AnmHa coofIeHHil, TeM GnicTpee




H3LKk — CpencTeo KOAUPOBaHWA m

MOkHO OymeT mx mepepaTh. Ho BmecTe ¢ TeM echu coobmienus Gy-
OYT CAAIIKOM KOPOTKHUMH, TO KOIHYECTBO DASIHYHBX COOOUIeHMI
MOMeT OKA3aThCA HeZocTATOYHEIM. Hanpumep, H3 ABYX ABOHYHBIX
mudp MONHO COCTABHMTE TOJBKO UeThIpe pasHpx coobmenus: 00, 01,
10 1 11 — OGonapmie, KaKk HH KOMOUHUPYH, HE DONYUUTCS.

PaccMoTpuM andaBut w3 YeTbipéx 3Hakos: @#$%. Moctpoitte BCe BO3-
MOXHEIE coofWeHuA M3 oaHoro 3Haka. MNocTpoiite BCe BO3AMOXHBLIE CO-

OBLIEHWS M3 OBYX 3HAKOB, KOTOpbleé HaymHawoTca ¢ Oykebl @ (BTOpas
Gykea MOXeT ObiTh noBoit).

Ona andasuta @#%$% B COOOINEHWH W3 ABYX 3HAKOB TepBHIH
3HAK MOJMXHO BEIGDATEL YETHIDHMA CHOCO0AMM, W AJIA KaKAOI0 U3 HHUX
ecTh 4 BapuaHTa BRIGODA BTOPOro 3Haka. Iloaromy coobmenmii, cocro-
AIIUEX W3 JBYX 3HAKOB, 6ymer 42 = 16 (puc. 2.2).

Ana andasnta
&) KONU4ecTBoO
6) KONU4ecTBO
B) KOAMYECTBO
F} KOAMYEeCTBO

Ana andaeuta
a) KOnW4eCTBO
6} konu4ecTeo
B} KOAWMECTBO
ry KOnWd4ecTBo

Puec. 2.2

U3 4YeTLIPEX 3HAKOB onpepenuTe:
CooBLEeHWA N3 ABYX 3HAKOB;
COOOLEHWA N3 TPEX 3HAKOB;
COOGLUEHMIT U3 YETbIPEX 3HAKOB;
coofwennit a L 3Hakos.

u3 M 3HaKkoB onpepenvTe:
coo0LWeHWiA 3 ABYX 3HAKOB;
CooBWeHnin 3 Tpéx 3HaKoB;
COOBWEHWIA U3 YeTLIPEX 3HAKOB;
cooBuweHwidn n3 L 3naxoe,

Ecan amdpaBnT A3SBIKA COCTOMT M2 M SHAKOB (HMeeT MOILDHOCTE
M), KOTUIECTBO PASAHYHEBIX COOOIMEHHWH AJMHON I 3HAKOB BRIUUC- 0

JAeTCA KaK

N = ML

Jma peouusoro ajdasura (ero MomqHoCTE paBHa M = 2), momydaercs:

N = 2f&,




n KoguposaHne uvuHdopMaumu

AndaeuT A3blka cooepxuT OykBol «A» U «Y», Onpepenute, CKOALKO CO-
OBWEeHWA U3 TPEX 3HAKOB MOXHO 3anucaTk ¢ MOMOLIBIO 3TOr0 A3bIKA.

Pz AndaBuT A3blKa COOePXMT GykBbl «A», «O» K «¥». OnpegenuTe, CKOALKO
g coobweHni anuHO He Gonblie 4YeThip8X 3IHAKOB MOXHO 3anucartb ©
AOMOLLBIO 3TOr0 A3blKa.

Ecan gnuHa coolmeAHil MOMET MeHATLCA (MOMeT OLITH PABHSA

0 Ly Ly, .., Lg), TO AnA BHUUCHeHHA OOIIETO KOJHYECTBA DAIJIHYI-
HEIX COOOIIeHH# HYXKHO CHOMHTE KOJHYECTBA COOOImeHMH Ian
KamIoM BO3MOMHON AJHHBI:

N=N1+Nz+.“+ NK'

NeHeTHYECKMiA KOA

MoveMy vy KOLWEK POXOAKTCA KOTATa, a y cobak —
weHsTa? Oeno B TOM, 4TO POAUTENW NEPEA’aloT OETAM
HACNeACTBEHHYHD wHPOopMaumiy. OHa onpepenser, M3
kakux OenkoB OyaeT NOCTPOEH HOBbLIK OpraHvuam, Kka-
KOB GYOET ero BHELWHWIA Bua W BHYTPEHHEE YCTPOWNCTEO.

B cepeguHe XX Beka yYéHble@ BLIFICHWAM, 4TO 3Ta
HAaCNeACTEReHHaA WHPOPMALMA XPEHUTCA B MONeKynax
AHK (Tak cokpaweHHO Ha3blBAIOT AE30KCUPNBOoHYKAEU-
HOBYIO KuCROTY). 3Ty Monekyny of0bl4HO pucCyioT E BUAe
O4eHe ANVHHOW ABOWHONW crnupanu, T. €. criupann u3
OByxX ueneid. Kaxpan uenb COCTOMT U3 3BeHLEB Y6TbiPEx
TUMOBR (HYKASOTMAOB), BOT WX PYCCKME N aHrMWiAcKue
Ha3BaHWA;

apneHuH (Adenine, A);

uuToaud (Cytosine, C);

ryaHwH (Guanine, G);

TWMKH (Thymine, T).

Ana cokpalweHus 3TM 3BeHbs 00bIMHO 06G03HA4AIOT HaYanbHbIMKU Gyksammn
aHravickux Haaeaumit: A, C, G u T. Takum obpazom, monexyna JHK — aTto
«CO0OWeHME», 3AKOOAUPOBAHHOE B 4eThipEXOYKBEHHOM andaawvTe.

Yacte monekynuel AHK {y 4YenoBeka — npuMepHo 3% BCeW ONuWHBI) CO-
CTABARAIOT FeHbl — YYaCTKM, coaepxawiue wHdopmaumio o Oenkax, KoTopble
Oyner cTpoutb opraHuam. BenkM — 3To OcHOBA XW3HWM, OHWM ONPEAENRAIOT
Bce BMONOrMYECKUe CBOWCTBA OpraHMama.

Kaxablin 6enoKk — 3TO TOXEe LeNb, COCTOALEA U3 «KYCOYKOB», KOTOpble
Ha3BIBATCH aMUHOKMCAOTaMn, Benkin XUBubX OpPraHM3MoB CTposTcs w3 20

BMAOB aMWHOKWGCNOT,




HA3blKk — CcpeacTec kOOoMpoOBaHMSA m

Kakyio anvuy pasHomepHorol! koga, vcnonesyiowero andasut {A, C,
G, T}, HyxHO BbIGpaTk, 4TCGbl MOXHO OblNC 3akoaupoBaTbe 20 PasnMYHBLIX
BUOOE aMMHOKUCAOT?

CKONbKO PasIM4HBIX NOCNEAOBATENEHOCTEA AMMHOW 2 v 3 MOXKHO COoCTa-
BMTb C nomowbin andgaeuta {A, C, G, T)?

FeHbl B Monekyne AHK coctoaT va pasiAvyHbix TPOEK HYKNeoTWOCB, Npu-
yEm Kakpas Tpoika ofosHa4aeT ONpefenéHHYID aMUMHOKMCIOTY. Kpome Toro,
CheunanibHbIe TROKKW 0603HAYADT HaYano v KOHey, reHa.

Monexkyna AHK usenoseka COCTOMT NPUMEPHO M3 TPEX MUNAWaAPAOB Hyk-
neotnpoB. MccnepoBaHMe TakMxX OJIMHHLIX NOCNEA0BATENbBHOCTEA BPYYHYIO
HEBO3MOXHO, 34eChk Heo0xoauma NoMOoWb KOMNbioTepa. MoaToMy Ha CTbike
6uonorMm 1 MHMOPMATUKM BOZHMKAA Hayka OwoukdopmaTtvka, KoTopas 3a-
HUMaEeTCs aHanu3om reHoB U GenkoB. CpaBHWBan cTpoeHue Genkos, y4EHble
YCTaHAB/IUBAICT POACTBEHHbIE CBA3KM MEeXAY BUAAMM XMBOTHLIX W PACTEHWIA,
BBISICHROT NPUYMHbI BonesHed U ydatca BopPOTECA € HKYMM.

BoiBOAB!

» Koguposanme — 5To nOpeacTasjgeHune mHbopManuu B dopMe, yaob-
HOH anAa eé XpaHeHHd, Tepegavul KM ABTOMATHUYeCKOH oO0paboTKH.

¢ Kog — »T0 mpaemno, no Koropomy coobuieHme mnpecGpasyercda B
HEeNnOUKY IHAKOR,

» fAznik — $TO CHCTEMSA 3HAKOB M NPABWJI, HCOONAB3YEMad A 34-
OUCH U mepedgadl HHGOPMAIIH.

¢ AnbaBHT — 2T0 HAOOD 3HAKOB, KOTODHIH MCHOJNB3YeTCA B A3HI-
Ke. O6nIYHO BHAKH B aJDaBHTE PACIOJOKEHB B OIIpPeIeIEHHOM
TIOpAAKE,

e MomuocTs aidaBHTa — 9TO KOJHMYECTBO 3HaKOB B ajibasuTe,

e Coofbmenne — oo Moboii HAGOP SHAKOB KaKoro-TO ajbasmTa.

s Ecnuz andaBUT A3LIKA COCTOMT M3 M 3HAKOB (MMeeT MOUTHOCTEH
M), ROIH9eCTBC PAZ3JIMYHBIX Coo0ImeHuil nauHOH [ SHAKOB BEIYHC-
ngerca xax N = ML,

¢ DopMANBHBII ASKIK — 5TO A3BIK, B KOTOPOM OZHOSHAYTHO Oompesae-

JAeTcA 3Ha4YeHHe KAaXIoro CJIOBA, a4 TaAKXte IIPpaBIIaA IIOCTPpOoeHHA
IIpe,[I;JIO.'}ReHHﬁ H NIpUIaHNA HM CMBICJIA.

1) Kak BBl sHaeTe M3 Kypca MHGOPMATHKH 7 KJaCCA, PABHOMEDHHIM HASHIBAETCS
KOJ, B KEOTOPDOM BCe KOZOBBIE CJOBA HMEKT OJWUHAKOBYH IIHHY.




ﬂ KogupoeaHwe wHdopmaunuu

1.
2,

3.

8.

a)
0)
B)

WMHTennekr-Kapra

EcrecTEeRHBIH

DopMansEEH
~ |

e ~| Koauposarne
| A L |
-
- -~

~ - Coobmensne Jausa L

KonwuecTeo coobmenniy N = ML |

Puc. 2.3

Kakue ceemeHus w3 naparpada Bel 6bl aoGaBunun B 3Ty cxemy?

Bonpochkl U 3apaHun

Kak BBl gyMaere, modeMy aJdpaBHTH OOJBIIMHCTEA COBPEeMEHHEIX
ASBIKOE COAEP:KaT HeGOJBIOoe YHCHQ 3HAKOB?

B uémM, HAa BAIN B3TJAAM, AOCTOMHCTBA M HEAOCTATKH HCOOJIL3OBA-
HuA Heporandon?

B rakux ofnactax Hy:KHEI dGopmaneuble asuikn? IIpmeenuTe npm-
MepH (GJODPMAJIBHBIX ASBIKOB, 0 KOTODBIX He YNOMHHAJNOCH B TEKCTE
yueDHAKA.

IToueMy MeHIO, KOTODOE MOSABNAETCS NPH HANKATHH NPABOM KHON-
KH MBILIIM HajJ OOBEKTOM, HAGHIBAIOT KOHTEKCTHHEIM?

ITouemy nGoil ASBIK NPOTPAMMMPOBAHAA — B5T0 (QOpMaNdbHBINR
AZBIK?

IloyeMy JsioaH He OTKA3LIBAKTCA OT €CTECTBEHHEIX AIBIKOB H HE
nepexoqaT Ha GopMalibHBEIE BO BCeX o6aacTax?

Buifepure m3 tabnune 2.1 Te CBOICTBA €CTECTBEHHHIX SA3BIKOB,
KOTODBI€ SATPYAHAIT M He IOSBOJAIOT HOJHOCTHI) ABTOMATHASHDO-
BATH IEepEeBOA ¢ OZHOTO ASHIKA Ha Apyroil. Kak Brl paccy:xpanu?
Bunonaure mo yKasaHMK VUHTeNId 3ajaHusa B paboueil TeTpamm.

Moarorosere cOoObUIEHNE

«flspIK BCcHEpaHTO»
«IlpaBrsia cJ0KeHHA H YMHOMKEHHA B KOMOHHATODHKe»
«I'eBeTnaecKkni Kon»




duckpeTHoe koaupoBaHue m

&5

AvckpeTHoe KoagnposaHue

Knioveewie cnosa:

® NTHCKDPETA3ANHA ¢ NeKOJUPORAHHAE

® PABHOMEpPHEIN KOI ¢ yciaoBHe PaHO

* HeDABHOMEPHBIH KOOI s xon Mopse
AuckpeTusauun

B 4éM nNpMHUMNUANBHOE pasnMyve Mexay KapTMHOW, HapucoBaHHOW
Kpackamn, 1 Mo3aukon?

IapaiiTe mogyMaeM, UTO HA CAMOM JAejie TPOHCXOSHT, KOrAAa MBI
zanAceIBaeM MAGODMALMIO ¢ MOMOIIBI Kakoro-nubo andasurta. IIpu
sToM HMHMOPMANMHA, CYLIECTBOBABIIAJ paHee V HAC B CO3HAHHN B
BHAe MEICAel, 3aNHMCHIBAETCA B BHAE OTIHEALHBIX <«KYCOYKOB», 3HA-
KoB. Tak ke M JMHNA, HAPDHUCOBAHHAA HA OyMare, IpM CKAHHMPO-
BaHHN HPeACTABAAETCA B NAMATH KOMIOBIOTEPA B EHJE OTHAEJbHEIX
3JIEMeHTCR — NuKcegeidl. Taxad npolenypa HA3HEBAETCA TUCKpPETH-
3amue.

JHUCKPEeTH3AIHI0O MEI HCOOJL3YEM H B KH3HH. Hanpumep, Korma
H3MepAIoT TEeMNepaTyDpy BO3AyXAa, OOKYHO OKPYIVIAKT €€ OC IeNnX
TPaAyCcoOB, XOTA TEMIEPATYDA H3IMEHAETCA HENpPEpPBIBHO, & He CKAYKAa-
MH: OHA MokeT ObITE paBHoH m 18,25°C, u 18,251°C, u 18,2513°C
H T. 8. MaTeMaTHKH TOBOPAT, YTO MHOMKECTBO APOGHEIX UYHCEN He-
npeput8no, TOTOMY 4YTO MERAY ABYMA JIIOOBRIMHM APOGHBIMH THCIAMU
HaxoauTesa HeCKOHeYHO MHOIO ApPYrHX IDOOHEIX 4Hcel. B To ke Bpe-
M MHOJKECTBO LeNBIX YHCeN Juckpemro, MOTOMY YTO MEeXAY ABYMA
LeJbBIMH YHCJIAMH HAXOOUTCA KOHeYHOe YHCHO APYTHX IeJBIX 9HCeN,
H ero Jerko HOACYHTATh. TakmM 00pasoMm, TpH OKPYTIAEHHH MbI BEI-
NOMHAEM AHCKPETHUIAIMK) ASHHBIX.

JuckperuzanMa — 9TO NOpPeACTABJEHHe HenpephBHOrO ofbeKTa
B BHIE MHOXKECTEA OTHENBHBIX 3JE€MEHTOB.

0

KapTuHa XYIOKHHKA — 9TO Henpepusubiii o0heKT, a Mo3auKa,
cOeNaHHAA HAa €€ ocHoBe, — AuckKperubiid. Ilepexoz oT HACKAIBHBIX
PHCYHKOE ¥ ANX(ABUTHOMY NHCEMY — BTO TOMKe IepeXoh OT Hempe-

PHIEHOTO CcHocoba HpeAcTARIEHHA HHPODMALUHH K TUCKPETHOMY.




n KoauporaHve uHdgpopmMaummn

Bece npufopri, KOTODEIE TOKA3HIBAKT Ppe3yJAbTAThl H3MepeHUHR B
nudposoM BHIE, BLIHONHAIOT AUCKPeTH3AUWIC. Hanpumep, CTpeiKa
B OOBIYHOM COHAOMETPE ABTOMOOHAS MOMET OPHHUMATh Ji000e I0JI0-
JKeHHNe, DTO HEeOpPePHEBHBEIH (HJAH, KAK TOBOPAT (DU3HKH, GHAL0208bLil)
npufop. A mudpopoil CIHAOMETp NMOKASEHIEAET ANCKPETHHE AAHHbLIE —
croOpocTs ¢ oKpyrieHueM a0 1 Km/u (puc. 2.4).

)
6l)
A0 kmor B0

Puc. 2.4

Q MoxeT nnm uvdppPoBRCA CNnUAOMETP noka3ars ckopocts 110,231 km/4?
Mouemy?

OGpaTATe BHUMAHHE, UTO B PESYALTATE AUCKDPETHIANWHA ML MHie-
prem ungopmayulo. BaMEHHB KAPTHHY XVAOKHHKA MOSAHKON, MbI
caenany eé Oojee rpy0oii, norepanu Touxume geranu. Ho uacto morte-
pa mHbopMaiun ponycTuMa. HampuMmep, IpW OKPYTJIEHHH TeMIEpPaTy-
pbt BMecto 18,2513°C Mb1 noayumm 18°C, HO HAM 3TOre AOCTATOUHO
AN pellieHHA OLITOBLIX 38AAY.

Kax EBbl 3Haere, Bce BHUAB HHbOpMAOHE B KOMIOLIOTEpE TIpeA-
CTABJEHbI B OBOMYHOM KOJ€, KAK LENOYKH HYyJel A eIHHHI. 3TO He
cnyualiHo, TOTOMY 4YTO AJiA XPaHeHUWA KajyKIoro OHTa B KOMIBIOTEpE
HCIOAB3YeTCA 2JIeKTPoHHLIH 610K ¢ AByMA cocrosHuamu. [lostomy
KOMOBIOTEP — 35TO AHCKpPETHOE YCTpoficTBO.

Jdag Toro urolbl BBECTH AAHHALIE B KOMOLIOTED, HYMHO BLIIOJ-
HUTE UX AUCKPETHIALANI, HAIPAMED IPeACTABUThL TEeKCT Kax Habop
OyKB, & DHCYHOK -— KaK Habop nuKceseid. 3aTeM KaxAOMY SJIeMEH-
Ty (6yKBe, IMHKCEJO) HYIXHO NPHCBOMUTEL ABOMYHBIN Koj — OHTORYIO
nencuky. Kak 570 gesaeTca M KaKHe OLIBAIOT KOALI, Bkl Y3HAeTe
Jajee,

PaBHOMEpHbI© KOAbI

Ecnv HaM HY:XHO SaIHCATL B HAMATH KOMOBIOTEpA KAKON-TO TEKCT
HA PYCCKOM A3BIKE, €ro HY’KHO HPeACTABUTb B BMZAE ABOMYHOTO KOZA,
T. e. nepexodupoaamv.




JAVCKpeTHoe KogupoBaHwe m

Hanpumep, nepekogapyeM cioBo FATAPA B apomunnlit agdasur,
CYHTAS, YTO B TEKCTe €CTh TOJBKO OYKBHI <«A», «I'» m «P», T. e.
andaBUT COCTOMT U3 TpéxX SHaAKOEB. [IpHCBOMM Kaxaol M3 3THX OYKB
ABOMUHEIE KOALI — KONMORLIe caoBa (pmc. 2.3).

A r P
000 | 010 ; 100

Puc. 2.5

3akogupyiiTe © NOMOLWBID 3TOr0 Koaa cnoeo FAFAPA,

Takoll KoZ HASHIBAETCA PABHOMEPHBIM, NOTOMY %UTO JIMHA BCEX
KOZOBBLIX CJIOB OTWHAKOBA.

PaBaoMepHEI KOG — 9TO KOJ, B KOTOPOM BCe KONOBBIE CJIOBA 0
HMEIT ONHHAKOBYIO IJIHHY.

Teneph OPEANONIOMKEM, YTO [0 KOMILIXTEDPHOM CeTH mepeaaHa me-
MOYKa
000010000100000010000100

HagecTHO, UTO ANA ROGUPOBAHHA HCIOMLIOBANACE TabaWMna, IIOKA-
saHHas Ha puc. 2.0, M HAM HYMXRHO Y3HATH, KaKoe coolumeHHe OBIIO
BAKOAHPOBAHO. JTA ONEPAIHdA HABLIBACTCHA JEKOAMPOBAHEEM,

JdexogupoBanue — 5HTO BOCCTAHOBIEHHE HMCXOAHOTO coobmenms 0
H3 Koga.

CoobweHne 000010000100000010000100 3aK0AUPOBAHO € NOMOLLLIO
paBHOMEPHOrO koga, Npveea&HHoro Ha puc. 2.5. Onpepenure, CKONLKO
3HakoB Obifi0 B MCXOOHOM COOOWeHUKM. Kak Bbl paccyxaanv? Odekoaw-
pyiTe 3T0 cooblueHue,

PapHoMepHBIN 5-0MTHBIN ABOMYHBIN KOA, paspaloTAHHLIA B KOHIE
XIX mexa MHamom Mopucom Bojo, HCIONbIORANCA B TejerpadHBIX
annmapatax. B COBpeMeHHBIX KOMILIOTEDHBIX CHCTEMAX IPH IIepena-
4¢ TEKCTOBEIX COOONIIeHHH TAKIKEe YACTO OPUMEHAT pPARHOMEPHLIH
(8-6mruuit mau 16-6uTHEIHE) KoA.




n Kogupoeanve wuhdopmMmaumm

MoxXHO A1 B0 Ana kopuposaHna Oyke «A», «[», «P» ucnonesosare 6o-
nee KOPOTKWUIA paBHOMEPHLIH koAa? Onpefenvte HAaMMEHBLYIO BO3MOXHYIO
LUIVHY KOOOBbLIX CNOB.

Ecnu gng KOOHPOBAHWA HCHOAL3YeTCH a/IhaBHT MOIHOCTEIO M, TO
¢ TIOMOINBLI0 KOZOBHIX CJOB AMHHONI [ MOMEO 3aKOAUPOBATEL M L pas-
JUYHBIX 3HAKOB. DTO YHCJIC HOJKHO OBITH He MEHBIIE, YeM MOIIHOCTH
andaBHTa HCXOAHOIO coOoOmeHmA M, NOTOMYy 9TCO MHa49e KAKNe-TO
HYKERI COA3ATEALHO TMOAYVYAT CAWHAKOEBIE KOALI.

0 Jdrumny kogoBeIX ¢loB L BrifuparoT u3 yeaoeus ML > M,, rge
M, — MomHOCTE andaBHUTA HCXOIZHOTO coolmeEms u M — moin-
HOCTHL HOBOTO andaBuTA,

Kak BbIfpaTh HAMMEHLLLYIO BO3MOXHYIO ANWHY KOAOBLIX CROB NpW pas-
HOMEPHOM KOAWPOBAHWWT

o

B coofweHnn ucnonsayioTca 33 pycckve nponucHble Sykesl M npofen.
Onpepgnyte HaVMEHbLLYIC ANUHY KOAOBRIX CNOB ANA PABHOMEPHOTO KO-
AMpOoBaHUA FTOTO CoOBWEHUR B TPEXOYKBEHHOM W 4YeTbIPEXOYKBEHHOM
andasnTax.

HepaeHOMepHbIe Kofbl

HeaocTaTok paBHOMEPHOIC KOAA B TOM, YTO SAKOAUPOBAHHBIE coolime-
HAf MOJAYYAITCH AOBOALHO ANWMHHLIMH, W HA WX NepeAadYy KOMIILIO-
TepHAf CHCTEMA TPATHT MHOro BpeMeHH. ITompofyeM COKpPATHTL MIMHY
coobIneHndA, HCIOJb3YSA KOAOBEIE CJI0BA PA3HOH IAHWHEI, HAOPHMEpP
Ttak (pmc. 2.6).

A T P
0 1 10

Puc. 2.6

Tako#t KOjA HASLIBAETCH HEPABHOMEDHEIM,

0 HepapsomMepaslif K04 — 5TO KoJ, B KOTOPOM KOZOBLIE CJIOBA MMe-
IOT PA3IHYAYVIO IIHHY.




AnckpeTHoe KoauposaHue m

3akoanpyiite ¢ noMmowblo storo kopa cnoso FAFAPA. MNMpu wenoneaosa-
HWKM PABHOMEPHOID WAKM HEPABHOMEPHOID KoAa 3akoaouposaHHoe coob-
WEeHWE NONyYWNoCk Kopode?

Hdexkoaupyiite coobweHwe 010010, 3akooupoBaHHOE ¢ NOMOLULID KOOA Ha
puc. 2.6. NMonpofyiiTe NOCTPOUTE pPazHble BaPMAHTH! ASKOAWMPOBAHHOrO
cooOLWeHns.

Coobmiennsa, 3aKOZUPOBAHHLIE ¢ NMOMOINLIO HEPABHOMEDHOTC KOAA, 0
HE BCErga MOXKHO AEeKOAHPOBATL OJHO3HAYHO.

EcTb M Takne HepaBHOMEPHbIE KOObl, COOBWEHNA B KOTOPLIX OOHOZHAY- o
HO AekoaupyloTca? OkasmBaeTcH, ecTh. Hanpumep, Takoid kog (puc. 2.7).

A T P
0 10 11
Puc. 2.7

3akoavpyiTe C noMowbio atoro kopa cnoso FAFAPA. CpaBHuTe OnuHbI
NOAYHEHHOrO 3aK0AUPOBAHHOrG COQdLWEeHUA U COOGLEeHWA, KOTOpKIE Bl
nocTpounn paHee. Kakoe vMa HUX camoe kopoTtkoe? Camoe gnuHHoe?

Aexogupyiite coobweHre 01001011, 2akoanpoBaHHOE ¢ NOMOLWLID KOAA
Ha puc. 2.7. MNonpoByiiTe NOCTPOUTE PAa3NUHYHLIE BAPUAHTbI OEKOOWPO-
BAHWA,

HepaBHOMepHbIA KOO OEKOAWPYETCA OAHO3HAYHO, €CAW BLINONHAETCA 0
ycnoeue MaHo: HA OAHO KOOOBOE CNOBO HEe COBMAajaceT C Havanom
ADYroro KoaoBOro GoBa.

Ana koga Ha puc. 2.7 ychoeve aHO BbINOAHASTCA: koA OykBol «A» (0} He
COBNASAeT C Ha4YaNoOM OCTAILHRIX KOOOBLIX CMOB, TO X€ BLINQAHAETCA W Ans
ocTanbHuIX GyKe.

Koa Mopae

Hoaroe BpeMa AiaA mepegauyn coolineHuI mo Tejerpady H pagmo ImpH-
meHaIca kog Mopse (asbyxka Mopzse), npeanoKeHHEIH aMepHKAHCKHM
XyAOHUKOM ¥ u3cbperatTesiem Cammosaem Mopse. B aToM Konme Bce
6YKBE M ODUOPEI KOSZUDPYIOTCA B BHAE PASNHYHBEIX IOCAeZOBATEILHO-

cTell TOwex M THpe,




KoaonposaHnvne uHdpopmaummn
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Onpepnennte, K KakmMm Kogam OTHocuTcs kog Mop3e — K paBHOMEPHbIM
NN HepaBHOMEPHbIM. Kak Bbl paccyxaann?

Kak Bbl gymaete, kakue OykBbl OO/MKHbI UMETbL Gofiee KOPOTKUE KOAbI:
Te, KOTOpble B TEKCTax BCTPEYaloTCA 4yawe, win Te, KOTOopbie BCTpeya-
I0TCA pexe?

Yrob6sl y3HATh, KAK YacTO BCTpedYaeTcs Karkaas OyKBa B TEKCTaX,
Mopase moceTus TUIOrpaduio M IOACYHTAT KOJHUYECTBO MCIOJIB3yeMbIX
JauTep ¢ m30o0pakeHUAMHU pasHbIX OykB. IlosTomy aHramiickass GykBa
«E», KoTopas BcTpedyaeTcsi B TEKCTax 4dallle BCEero, MOJIyYHJa KOJ
e. Koger Mopse nyisi pycCKuMX OGYKB COBIAAAIOT C KOJAMU IIOXOXKHMX
IO 3BYYAHUIO AHIVIMHUCKUX OYKB, HampuMep KoAbl OyKB «JI» u «L»
OLMHAKOBHIY,

MposepbTe, BbiNOAHAETCS v ons kopa Mopae ycnoBue daHo.

YTo0Bbl OTAEJUTH IIOCJIEeAOBATEJIbHOCTH (KOAbI OYKB) APYr OT APY-
ra, BBOASAT eIé OAWH 3HaK — Impobes (maysa). Eciu Obl He OBLIO
pa3buUBKM Ha OYKBBI, TEKCT OBLIO ObLI HEBO3MOYKHO JAEKOOHMPOBATH OJ-
HO3HAYHO.

D TIcotomy xon Mopse misi pycckux OyKB MeHee 3((EKTHBE.



JuckpeTHoe koavposaHne m

Pabora B napax. 3akopvpyite kakoe-HUOyOe CnoBo ma 4-5 Gyke ¢ no-
MOWpb koga Mopse n npennoxuTe CEOeMYy HanapHWKY LeKopupoBaTk
ero.

MonydeHo coofleHue «——+—, 3aKOOMPOBAHHOE C NOMOWBLK kopa Mop-
38, HO BCe nay3sl nponyweHol. [ekoaupyiTe aT0 COOBLEHWE BCEeMW
BO3MOXHbIMW croco6aMi. CKONBKO Pa3niyHbiX BaApWAHTOB Bbl HALWMW?

Uamepenune kommyecrea nHpopmauun

HJapaliTe BCOOMHHM, KAK HSMEpPACTCA KOJAHYECTBO HIbOpMaiuH (Jam-
HBIX) B KOMIIBIOTEPHBIX cHcTreMaXx. CooflmeHme KOAUpPYeTCA ¢ IIOMO-
B0 JBOMYHCOIO KOAA, W KOJHYECTBO WHGOpMauum B OuTax ompe-
AeASTCH KAK AJAHA MOAYVYCHHOH OHTOBON NENOuKH,

Crkonekd BUT UHGOPMaULMK CogepXxuTca B coobuweHun 101000117
CKONBKO 3HAKOB COOEPXWT andaBuT SBOUHHOrC koga?

Onpepenure, CKONbKO PAasNAYHbiX COOOWEeHWA MOXHO 3aKoaMpPOBaTh
C NOMOLWBLIO § BUT.

Ha OpaKTHUKe HCIOAL3YIOTCA Cilelyiolipue eJHHHIBI KOJMHYESCTBa

HHGDOPMAIIIHE:
1 Gatir = 8 OHT.
1 K6afir = 1024 Gaiira = 21 Gaiita = 213 Hur.
1 M6aiir = 1024 K6aitr = 220 Gasira = 228 6mr.

1 I'baiir = 1024 Mbaitr.
1 T6asir = 1024 T'6aiir.

BbiBOAbI

JIHCKpeTH3aANA — $TO TPeCTABIEHNe HeNPePLIBHOTO O0HEKTa B
BHJle MHOMECTBA OTJAEJLHEIX 3JIeMEHTOB.

Komnrioreprr ofpabaTeipaidT MHPOpPMALAK B JBOWYHOM KOJe,
B KOTOPOM HCIOJb3yeTCA ABa 3Haka (o6sraE0o 0 B 1),

JNauasie, ¢ KOTOPEIME paboTaeT KOMUBIOTED, — AMCKperHHle. s
TOrO uTOOBE MHMPOPMAIMIO MOMKHC OBIJIO 00pafaTHIBATE ¢ IICMOIHBIO
KOMOBIOTEPOB, €& HYKHO IUCKPETHSHPOBATE — OEPEBECTH B IMC-

KpeTEH Buja. Kak mpapmioo, AACKpeTH3anya OPUBOAAT K IIOTEpe
qacTH MAGODPMAIININ.

PaBHOMePHBIH K0OJ — 9TO KO, B KOTOPOM BCe KOOOBLIE CJOBa
HMeIoT OFMHAKOBYIO AJIHHY.




ﬂ Koguposanne wvHbopmaumv

IIpu paBHOMEPHOM KOZHDOBAHHHM AJMHHY KOFOBLIX cnok L BnifHpa-
0T B3 yeaosas MYz M, rme M, — MommocTh andaBHTAa HCXO[-
HOTO cOOOIOeHHA W M -— MOIOHOCTE HOBOTO AJIPABHTA.
HeparnomepHBI KOS — 9T KOA, B KOTOPOM KOAOBBIE CJIOBa MMe-
IOT PasJIHYHYIO AJIHUHY.

JexoaHpoBaHHEe — 5TO BOCCTAHOBIEHNE HCXOTHONO COOOM[CHHS M3
KOZIA.

Coobrienns, 3aKOAHPOBAHHBIE ¢ NOMOIOBI0 HEPABHOMEPHOIO KOJA,
HE BCETHAA MOXHO ZEKOZHPOBATH OZHOZHATHO.

HepaenoMepHEIii ROA ZeKoaupyeTcA OAHOSHATHO, €CHAH BLIIIOJNHSA-
ercad ycaopme PaHO: HA OJHO KOJOBOE CJIOBO He COBIAJAET C
HAYaJOM APYTOr0 KOACBOIC CJOBA.

C mDoMoIIsi i OUT MOMHO 3aKOAHPOBATE 2! pasamuHBIX coofmie-
HHIL.

UnTennexT-kapTa
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Puc. 2.8

Kakne ceegeHwa n3 naparpada 8l Gbl J06aBUNM B 3Ty Cxemy?

Bonpocol u 3apaHua

1. PacckakuTe 0 TOM, KAKHE IIPeHMYIIECTBA HAM JaéT IHCKpPeTH3a-

oua. Kakue y meé megocraTrku?

2. Karg BB Aymaere, KakwWe OpuOOPHI Jjydmie; Nu@POBRE HIH AHA-

goroeeie? Kakye FOCTOHMHCTBA H HeSOCTATKH HMeeT KAMABIH M3
atux Tunoe? ObOcyauTe 5TOT BOIpOC B KJiacce.

3. [ToueMy Ip¥M AHCKpPETH3AllHH, KAK IIPABHMJIO, IMPOMCXOZUT IOTEPA

aabopManuu? B KaKHX ciyd4aax unorepd mHGOpMAOHH He Oyaer?

4. Kak MOMHO YMEHBLIIHTh MOTEPH HMHDOPMAIMHM NPU AUCKPETU3A-

nun?

5. IlpuBeauTEe IPUMEpHI, KOTAa OJHA M Ta K€ HHPOPMAOUA MOIKET

GRITE IIPEACTABJIEHA B AHAJNONOBOH M AUCKpETHOH QopMe.




KoompoBaHue ¢ oBHapyXeHnem owndok m

6. CpaBHATe paBHOMEPHEIE WM HEPABHOMEDHBbIE KOABI: KaKHe AOCTO-
HHCTBA M HEJAOCTATKN HMMeeT KaMAbI Tum?

7. BRITIOJHETe II0 YKABAHHIO VUHTENA 3ajaHua B pabfoueil TeTpamm.

MogroroesTe coobueHne A

a) «TenerpadHbBle KOTH »
0) «QR-KoabI»
B) «ObparHoe yciosne PaHO»

WHTepecHbIe caiThbl

telegraphist.ru/book/morse-translator — oHnalH-nepeBogInK a30y-
ku Mopae

NpoexTbl A

a) BuAcEWTe, KaKWe MYSBIKAJIBHBIE HHCTPYMEHThI IO3BOJAIOT HU3BJIE-
KaATh TOJBKO AWCKPETHHIE 3BYKH (3apaHee oIpefeléHHLIE HOTHI),
a KaKMe — 3BYKH J1000H 4acTOTEL.

6) Hailigure B HurepreTe 4YacTOTHI BCTDPEYAEMOCTH DYCCKHAX OVKB.
IIpepnoskuTe HEPABHOMEPHBIH KOJ, KOTOPHINA OPH KOAMPOBAHWA
PYCCKOTO TeKcTa AaéT B cpeaHeM Gojiee KOPOTKOe coolimeHHe, uem
roa Mopae.

§6 +

KoaupoBaHue ¢ ob6HapyXeHnem owmnbok

Kmovyesbie cnosa:

* KOAL ¢ OOHapyxeHmem ownbok ® KOHTPONEHaA CyMma
® N3BLITOYHOCTL * NOMEXOYCTOWYMBbLIE KOAb
® BUT YETHOCTH

B peaneHbIX KaHanax CBA3W BCErAaa NPUCYTCTBYIOT NMOMEXW, UCKRXaoWwne no-
NE3HBIA cwrhan. B HekoTopbiX CNydasx owmbBku AONYCTUMBl, Hanpumep npv
NPOCAYWWBaHWM paguonepenadn 4Yepes MHTepHeT Hefonelloe wcKaxedue
3BYK& HE MewaeT NoHumare pedb. OaHake dawe Bcero Tpebyerca oGec-
neduTb TOMHYIO Nepenady AaHHbiX. Hanpumep, owwvbka B nepegjaye oaHON
KOMAaHAbl KOMMBICTEPHON NPOrpaMMbel MOXET MNPUMBECTW K KartactTpode KOCMM-
yeckoro kopabnsa. B Takux cnyyaax 8 NEPBYIO OYEPEAb HYXHO 0BHAPYXUTb
owmbKy W, ecnyn 3TO NPOM3ICLLNG, Nepenartk 6NoK OaHHbiX ewd pa3. Kak Mbi
YBMAUM, B HEKOTOPHIX CNy4asx Aaxe yaaéTcA vcNpaBvuTb HebonbLoe 4MCNo
oWVG0K 6e3 NOBTOPHON NepeasHy [aHHbIX,




n KopvposaHve wHpopMaumm

Koabl ¢ oGnapyxeHuem owwmboK

Mpeacraesre cebe, 4T0 NONyYeHa UENOYKa Hyneid w enuHmy 1010101110,
PPYYEM OUTbI HE3EBMCUMBI: KaXABIKA OWT LenoYkn MOXeT ObiTh HYNEM uin
eaAVHMUER HezaBuMCUMMO OT apyrix. B 3T1om cnydyae Her abconoTHO HWMKaKoi
BO3MOXHOCTU ONpegenutb, BepHO N NepepaHa nocnenoBarenbHoCTk. [lo-
aToMy AnsA Toro, 4tobul obHapyxute owmbky, B NnepegaBaemMoe cooblueHue
HY)XHO AOGABNATL KAKYD-TO JONONHUTENLHYID UHMOPMAUMIO {«<NwHWE» GUTLI),
T. €. BEOAWTL M3GKTOYHOCTE.

NpocTenwnin BapuaHy — OofaeMTe B KOHEW, 6noka AaHHLIX AO0MONHW-
TenbHblA GUT, KOTOPLIW GyaeT paBeH 1, eCAW B OCHOBHOM COOOLLIEHWM HEYET-
HOE 4YMCNO efuHWU, W pased 0 ana coolbleHns ¢ YETHBIM HYMCNOM SAVHWL,.
B pesynbtate B HOBOM 6noke Beerga OyaeT 4ETHOE 4MCno eguHvu. JTOoT
JONONHUTENBHBIA GUT HaswiBaeTes 6uTOM YETHOCTH. BUT YBTHOCTUM MCNONb-
3yeTcA NpW nepefadye AaHHbIX B KOMMNBIOTERHBIX CETAX.

0 K kaxgomy ua atux AByxOUTHLIX cooBuweHwit aobaeste 6UT 4ETHOCTWU
(Tak, 4ToObl o6Wee YACNO eAVHUYHLIX GUTOB B KaXaoMm cooBeHuMn cTa-
NO 4STHBIM):
o0 ™ 10 N

0 CoofweHna nepegaoTca ¢ BuroMm 4ETHOCTH. Kakve m3 atux coobieHui
6L nepepaHol ¢ OWWOKONH?
00101 0011010101 100100101001

Kak Bbl paccyxgann?

0 Kak Bbl gymaeTe, MOXHO Nv BMecTOo Buta 4YETHOCTU Ho0aBNATE «BUT
He4ETHOCTU», KOTOPLIA Aenaet ofwee 4Y4Ccno eamHudHbix Butoe B Gnoke
JaHHBIX HEYETHBEIM?

K kaxgomy va arux coofwennii nobGaebte OWMT 4E8THOCTI!
1000 010 1011101011 1111111

Q MNpu nepepade coobwerns ¢ GUTOM YETHOCTU NPOUIOWNW gee omb-
k. CMoxeT nu oBHApYyXKUTE OWKMBKY MPUMHMMAWAR CTOpOHA? A echn
ownboxk 6yner Tpu? Yerwpe?

0 NonydeHo coobuweHre ¢ BUTOM 4ETHOCTH, B KOTOPOM OKA3anocb HEuET-
HOoe 4Mcno eamHud. MOXHO M Cxa3aTh, B KakOM WMMEeHHO 6Gute npou-
aowna owmbka?

Ecnv mpy nepegave vameHwnMce OBa 6UTa, Y4ETHOCTL HE MeHseTcs,
W Takaa owwubka He oBHapyxueaeTcs. OAHAKO HA NpakTMke gse owudku B
0AHOM HeGonbwom (Hanpumep, 8-6MTHOM) 650Ke OaHHbIX MOMYT NMOSBUTLCA
OYeHb PEAKO.

MpyvmeHeHne GUTa YETHOCTU NO3BONSET OOHAPYXMBATE HEYETHOE 4MCno
owmbok (1, 3, 5, ...), a ownbkn B HETHOM KOAMYECTBE Pa3PALOBE OCTATCA
HE3aMe4eHHbLIMUA,




KoauvposaHue ¢ oBHapyxeHuem owmnbok m

Npu nepepaye Gonblinx GaARNOBE MOXET CPA3y BO3ZHWUKHYTE MHOXECTEO
OWWBoK, NO3TOMY WCMONL3YIOT APYFOM METON — BBIYWMCASIOT KOHTPOABHYIO
cyrmaty dafina (no AoCTaToMHO CACKHLIM anropuTMamM), KOTOpas nepeaaéTca
BMECTE C AaHHbIMKW. M3MeHeHne gaxe oaHOro 6UTa AAHHBIX CUMABHC WU3me-
HAET KOHTPONBHYIO CYMMY. ECNM KOHTponbHas cymma $ailna, BuHMCReHHad
NPMEMHMKOM, HE COBMagaeT ¢ KOHTPONLHOW CYMMOHR, 3anucaHHOWA nepenalo-
weld CTOPOHOW, TO Npon3owna cwnbka.

Koabl ¢ ncnpaeneHvem owmn6ok

3HAYUTENBHO CNOXHEEe UCNpaBuTe oMKy cpasy {fe3 NOBTOPHOW nepenaun
HAHHLIX), OOHAKO B HEKOTOPBIX CNY4asX W 3TY 3agady yoaeTca pelmnTb. Jns
3TOro ewg HoNLWe YBeNWYMBAIOT MaBLITOYHOCTE kopa {A00aBnAIOT «AMLUHWE»
GnTH).

Koraa ew roeopute no Ttenedody, MHOMAA MPUXOAWTCA NOBTOPATH Kakve-
T0 ¢pasbl, ecnn cobecegHUK He MNOHAN Bac M3-3a NoMex. 3Ty UAeI0 MOXHO
MCNOAL30BaTE M ANA KOMMNEBIOTEROB, HANPUMEP NPUMEHWTb KOO, B KOTOPOM
KakapiA GUT NOBTOPRAETCA TPMXABI BMECTO KaxAoro Hyns OyaeM nepepasatb
konosoe cnoeo 000, a BMeCTo Kaxaon equHuusl — Kogoeoe choso 111,

{lpy nepepave coobLLEHNA Kaxablid nepegaBaemblii 1T NOBTOPAETCA TP o
paza nogpsa. Mornv nn 6biTe NepedaHbl 6e3 oWwnBok Takme coobweHna?

1) 000111111111

2) 000101000111000;

3} 111000111010111.

Kak Bul paccyxoanu?

Mpy nepepaqYe Kaxaon TPOWKKM OAMHAKOBLIX BUTOB npou3owno He 6o- e
nee ogHoi owmbBkn. Kakne OGuThl NLITanvck nNepenars, ecnv NoMyYeHb
Tpoiikn BUTOB:

01 010 Ol 100 101 1107
Kak Bbl paccyxnanu?

NepepaBanucb CooBlEHWA, B KOTOPbIX Kaxablid 6uT 6wn yTpoeHd. [lpu
nepegade npovzownn owmbkn (He Bonee OOHOW B KawAOA Tpolke), M
Obln nonyqeHsl cneaylowmne SMTOBLIS LEenoyKu:

1) 000011110101010;

2) 000101100011100;

3) 110000101010011,

BocctaHoBuTe OMTOBblEé UENOYKK (6e3 yTPOEHWA), KOTOpHIE Nepedasa-
AvCb.

Koa ¢ ytpoeHuem O6MTOBR OBHapyXWMBaeT OAHY wnn ase owmbku. Kpo-
ME TOro, eciv cienaHa ofHa owkbka, OH NO3BONAET WUCNPaevTL €&, T. €.
ABNSIETCA NOMEXOYCTOAYUBLIM.




n Kcaupoeanve uHdpopmMaumm

o

flomexoycToiuyMBbIiA KoAa — 3TO KOA, KOTOPLIA NO3BONAET WCNPABRATL
ownbKY, eCnM MUX KONMWYECTBO He NPEBLIAeT HeKOTOPOro ypoBHS.

MonpobyiiTe npuaymate gpyroid TpaxOuToBLIA KOA (CoAepxawMii asa
KOOOBBIX CNOBA), KOTOPLIA MNO3BONAET MCNPABAATL OgHYy OWWBKY WU 06-
HAPYXMBATL OOHY MAKM OBe OowWBKU, Y10 OBIero B KOAE C YTPOEHWEM
6UTOB M B BaweM kope?

Kpome npoctoro ayénvposaHvs BUTOB eCcTk W apyrve, Gonee cnoXHsoie
NOMEXOYCTOMYMBEIE KOORl. Hanpumep, npeanonoxum, 4To nepepalnTes co-
ofeHus, copepXawme TONbKO 4eThipe Oykebl — «[M», «O», «P», «T», Onna
KOAMPOBaHWA OYKE WCNONb3ayioTea 5-OWTHLIE koposwie cnosa (puc. 2.9).

n QO P T
1111 11000 00100 00011
Puc. 2.9

Ana 310ro Habopa KOAOBWIX CMOB BLINOAHEHO TAKOEe CBOWMCTBG: Nobbie
ABa cnosa w2 Habopa pasnv4alnTces He MeHee 4Yem B Tpé&x Outax. B aTom
Chnyyae roBoOpAT, 4TO pPacCTONHWE XaMMuHra MeXIy KOAOBLIMKM ChosamM
Sonswe nav paeHo Tpém. Hanpumep, cnosa «M» — 11111 n «0O» — 11000
paanu4aloTes B Tpéx nocnegHMx Gutax, a choea «M» — 11111 U «P» —
00100 — B uyeTbipdx GUTax (OHU NOA4EPKHYTHI). 3TO NO3BoNAET oBHapyxw-
BaTb U OEXKe WUCNPAaBNATL OLMOKW.

Ana nepenasy AaHHLIX MCNONLIOBANCH KOA, 3afaHHei Ha puc, 2.9. Mpu-
HATA uenodka 00110, Onpegenvite GykKBY, KOO KOTOPOH OTIMMAESTCH OT
BSTON UENOYKW MEHbLWE BCEeFo.

Ans nepenayn OaHHbIX MCNONbL30BANCA KOO, 3a4aHHbIA Ha puc. 2.9, MNMpu-
HAaTa uenodyka 10101, Onpepennte 3HaKW, KoAbl KOTOPLIX OTAMYAIOTCR OT
STOA UEeNovMKVM MEHbLe BCEFO.

Ana nepepaqn OaHHbIX MCMNOAL30BANCA KOA, 3a4aHHbiA Ha puc. 2.9. MNpw
nepefaye KaXXAOro KOAOBOTO CMOBA NPOM3OWNO He Gonee AByx owmnBok.
Jdekoaupyitte coobwenne, ucnpaene owmnbku:

00111 11100 11110 11000 00000 01110 11011 11100 0CO11 11000

Ecnn owubBKy wCnpaBuTh HeNkB3H, NOCTABLTE CUMBOR «*»,

B KakoMm cny4ae Npu WCNONLIOBaHWUA KOJA, 2a0aHHOrQ Ha puc. 2.9:
a) MOXHO OBHapYXWTbh OWKWOKW, a UCNPAaBUTE HENL3A,
6) HeNL3s azxe 0OHAPYXWUTbL OWWMOKW?

Ecnn Bece koaoBble cnosa OTAMYAKIDTCH APYT OT ARyra He MeHee 4em
B Tpéx 6MTax, TAkOWA ko4 NO3BOAAET OOHAPYXWTL OAHY WM ABE OLWWOKW.
Ecnv cpenada Toneko oaHa owwbka, koA MO3BONAET wcnpasuTe e&. Ecnn
Xe NpoM3ownM Tpu ownbkn 1w Gonee, B pe3ynbTate MOT NONYYWTLCA APYroi
NpasUNbLHBIA Koa, U 3TM OWKOKKM OOHapYXUTk HENbL3A.




KoavpoBaHue ¢ oBHapyXeHunem ownbok m

BbiBOoAbI

¢ [aHHEe NPpW nepengye MOryT UCKaXaTbCd M3-3a NOMEX B KaHane CBA3M.

e Nna ofHapyXeHus W wucnpasneHus owwBok koa aomkeH Guitb Wabbl-
TOYHBIM, T. €. COAepXaTk AUWHWE BWTBl NO CPABHEHWUIO C KOAOM MWUHKU-
MancHOW QAWHLIL.

* Byt YéTHOCTM — 3TO BMT, KOTOpLI goBGaBnaeTcA B KOHEW Gn0Ka AaHHBLIX
TaK, 4ToGbl KOAWMECTBO EAMHWAL B PACLUMPEHHOM 6noke GbIno YETHLIM.

& McnonwLaoBavve 61Ta YETHOCTM NO3BONAET OBHAPYXWUTE HEYBTHOE H4MCNO
owmBOoK NpU Nepenadve, HO HE NO3BOARET UX UCNPABAUTH.

* MOMexOycTOMYMBLIA KOO — STO KOA, KOTOPLIA NO3BONAET WUCMPaBhATb
omBOKK, eCNM X KONWYECTBO HE MPEeBbILaeT HEKOTOPOro YpPOBHSN.

¢ Koo, B KOTOPOM BCE KOOOBLIE CNOBA OTAMYAOTCA APYr OT Apyra He
MeHee YeM B TPEéx OuTax, — noMexoycToluuewil. OH no3eonaet obda-
PYXWUTL OOHY WUAM ABe OWMGKWM W WCNPABUTb OAHY OWMOKY B KaXOOM
6noke AaHHLIX,

MuTennexkT-kapta
Kop ¢ ofuapy:xemmem I Homexoycmﬁqnam?'
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C 6uToM 9ETHOCTH
C KOHTpOABHOE cyMMoit

o

Puc. 2.10
Bonpocel u 3apaHva

1. Novemy Kog cC OGHAPYXEHWEM W/WAK UCMPABNEHWMEM OWMOGOK AOMKEH
BblTe M3GBITOMHBIM?

2. CpaBHWUTE KOAbl, UCRONB3YIOWME OUT YETHOCTU KU KOABl, MCNOAL3YIOLWIME
KOHTPOABHYID CyMMY. KakuMe AOCTOMHCTBA M HEOOCTaTKM MMEET KaXxaolid
MeTon?

3. 3aueM HYXKHbl KOAbl, KOTOPLIE NO3BOASIOT OOHAPYXUTb OWMBKKW, HO He
AO3BONAINT WX UCNPABUTL?

4. CpaBHUTE KOO, B KOTOPOM KaxOwid GMT NOBTOpPAETCA TpW pasa, M Kog
Ha puc. 2.9. Kakoii 1na Hux Bonee 3KOHOMWMHBIN, T. €. TpebyeT MeHblue
«fMAWHAX»> BUTOB?

5. Kak Bbl aymaete, nodemy Obl HE UCNONL30OBATL Be3Ae TONLKO NOMEXO-
YCTORYMBHIE KOOkI?

6. BbLINONHWUTE NO yKA3aHWo yydTena 3agadus B pabouelt TeTpaowm.




ﬂ KoaupoeaHne wmHpopMalvu

Z\ TNoarorosste cooBuiexne

a} «KOHTRONLHBI® CYMMBI®
6) «Kogs XammuHra»
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Cuncremsbl cHUcneHun

Knrmoueevie cnoea:

& CHCTEeMA CUYHCJIeHHNA - ambann'r
* HeIO3HIIMOHHAA CHCTEMA * OQCHOBAHHE
® [OSHIIHOHHAA CHCTEMA & paspapg

B aroMm u caeayiomux naparpadgax BH y3HaeTe, KAK PASJIHYHBIE BUIBL
uadoOpMANNE OPeACTABISIOTCS B ABOMYHOM KoZe, T. €. KOAUPYIOTCA
HA TOM fA3HKe, KOTOPBI <«IIOHHMAaeT» mOponeccop. Mbl HauEéM ¢ uH-
CceJl, NMOCKOJIBKY, B KOHeYHOM CUéTe, BCe RAHHLIE XPAHATCA B IIAMATH
kak umcaa. Ham npeacrolT pazobpaThcsa, KAK BOOGINe 3aIHCHIBAIOT
YHEJIA M KAK OPeACTABHTH HX B ABOMYHOM KOJe.

Y10 Takoe cucTtemMma cUncneHwna?

Cuctema cuscilaenms — 3TO opasHiIaA 3allHCH HHCEJ ¢ IIOMOIIEBID
CIIEIMANIBHBIX 3HAKOB — nOudp, a TaKMKe NPABNIA BHOOJTHEHHA
onepan,nif: C 3THMH 4YICJaMH.

IepeoHAYANEHO JIOAH CUHTAIN HA OANBOAX — 3TO CAMBIH IIpoO-
¢TOH ¢nocof, KOTOpEHI HcmodbayeTcda M ceiiuac. OgMH 3arHyTHI (HAK
OTOTHYTRBIII) masen, ofoszHauan eAuHHLY (OOZHMH AEeHL, OAHOIC UeJ/IOBE-
Ka, ogHOro Gapama m T. n.)., Takaa cmcTema CUHCICHHA HASHIBACTCA
yHapHoll (0T JATHHCKOTO cJOBa Unus — 0oZWH). B KadecTse mudpH
MOXXHO HMCOOJIB30BATE KAMENIKH, V3€JIKH, CUETHHE NAJOYKH (KaK B
Ha4YaJIBHON IIKoJae), 3apy0km Ha gepeee (kKax Po6mmzon Kpyszo) nian
HA KOCTH, Y4EPTOYKH M TOUKK Ha OymMmare, ApPYrEe OJHHAKOBBLIE 3HAKH
HIH NOpeaMeTsl.

C moMomgb0 YHapHOR cHeTeMBI MOJKCHO SAIIHCHIBATL TOJBKC HATY-
PANBHEIE UHCHA, NPHUEM SANHCE OOABIINX YACE] OOJAYIAeTCHA O4YeHb
onuaHEoi (mpefcrapbTe cele, KAk 3aMHCATE YHCIO « MEJITHOH» ).




CuctemMmbl cHUCNEHUA

Heno3MLMOHHbIE CUCTEMbI CYUCNEHUN

HenosHIMOHHAA CHCTEMA CYHCJHEHHA — DTO TAKA® CHCTEMA,
B KOTOpoil 3Ha4YeHHe IMpPH He ZABHCHT OT €€ MecTa (IIOBHIHH)
B 3AIHCH YHCJA.

Hanpumep, muppa B Ja1060H DOSHOHE YHCHAa, 3AOHCAHHOTO B
YHAPHOH CHCTeMe, Beerma 0003HAUAST eAWHHIY, IO3ITOMY YHApHAA
cHCTEMA — OZHA U3 HEenOo3ULUOHHbLLX CHCTEM CUHCIeHHA.

Hemo3HOHOHHYIO CHCTEMY CYHCJIEHHA HCIOAB30BaaX B Erumre.
Ernnrane upuaymanu 7 SHAKOB-MepOTIHdOB, KOTOPble 0003HAYATH
cremeryt yueaa 10 (wéprouka, XOMYT, BepéBKA, JA0TOC, Iajel, Js-
rymrga, yesopek) — puc. 2.11.

|l ne | \ a
1 10 102 102 104 10* 108

Puec. 2.11

Kak Bbi AyMmaeTe, Kakoe YMCRAO 3anucbiBaeTCA B ErMnNeTCKoOn cucreme

kak €& NNniille

3anuwimte B erMNeTCKOW cucTeMe vmcno 647.

B pumexoii crcTeMe (0HA TaK)Ke CUNTAETCA HEIOSHIHOHHOH) B Ka-
YecTBe LGP HCHONB3YIOTCH JaTHHCKHe OyKBeI: I ofosHauaer 1, V —
5 X — 10, L — 50, C — 100, D — 500, M — 1000, Eaunnis:,
JECHTKM, COTHH M THICAYH KOZMDPOBANNCHL OTAENABHBLIMHM IDYIIIIAME
uudp, Hanpumep:

2368 = 2000 + 300 + 60 + 8 =

(1000 + 1000) + (100 + 100 + 100) +
+(30+10) + (5+1+1+1) = MMCCCLXVIII

Boaplme TpéX OAMHAKOBHX LIHU(pP MOIPAXZ HEe CTABHIH, IIO3TOMY TH-
c¢ao 4 sanuceiBaan kKayx IV, 3zecr mespmaa umudpa (I) crout nepex
Souapinieit (V); TAKAH IANMUCH OZHAYALT BRIYHTAHHE MEHLINEDO YNCJA
H3 GoJblllero, T. €.

IV=5—1-=4,

3anvwute B PUMCKOA CcMCTEME CHMCNEHWR ducna 9, 40, 90, 400 v 900.

!




n Keaupoeanve wHpopmaumnm

3annwute B pPUMCKOW cUCTEMe cuuMchneHwa uucna: 2323, 1786, 1944 w
3499.

Oﬁcyp,wre B Knacce, MGOXHO NYM Ha3BaTb PUMCKYID CUCTEMY CHUCNEHWA
HEeMNO3INUMOHHOMA. nplﬂBeﬂ,MTB AOBOObl B 3alUMTY pa3HblX TOMEK 3pEHMUA.

¥ pHMCKOH CHCTEMBI €CTh HEeCKOJBKO CEePBE3HBIX HeJOCTATKOB:
MOMHO 3allMCHIBATE TOJBKC HATYPAJBbHLIE uHCeaa (4YTO JeaaTh
¢ APOGHEBIMM M OTPHOATENALHBIMI?);

yTO6H 3AUHMCHIBATE OOJBIIHE WYHCHA, HEeOOXOZAMO BBOANTE EBECE
HOBHIE H HOBEe DH(QPH (MEOTAA HCIOAB3OBAJHCE IHAGPPH C IIOA-
98PKUBAHAEM HJAH HYePTOHR cBepxy, 4YTO 0003HAYAJIQ VBEJIHMYEHHE
e 1000 paz: ¥V — 5000, X — 10000 u T. x.);

CJICMHO BRIIOJHATE ApUdMeTHUeCKHe TeHACTEBHA.

3anuwmTe B pUMCKQA cucteme ducna 8494 u 12849,

Celiuac pHMCKad CcHCTEeMAa IIPUMEHAeTCH AJAA HYMEpPALHH BEKOB
(XXI Bek), raae B xHUrax, Ha nudepbiarax uyacop (HalIpumep, Ha
Cnacckoil 6amrHe MockoBekoro Kpemis).

B cnaBaBECKOM CHCTeMe CUHCIeHHA B KAYECTBe nHdp HCIOML3O0-
Baauchk GYKBH axbaBHTA, Hal KOTOPHEIMH CTABHJCA 3HAK M (¢THT-
Jo») — puc.2.12.

"~ ~ " r r ~ ~ ) ~
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100 200 300 400 500 600 700 800 900
Puc. 2.12

Ecim B pAan cTOANO HECKOABKO OH(p, 3HAK ¢TUTAOY CTABUICH TOILKO
y Bropoii ¢ xoHOa (npernmocnearei). Crapinve nudphi 3aIMCHIBAJIMCE

cnpasa 0T MAAAIINX, EanpuMep 4yucio 11 sanmmcHIBANOCEH KAK Al

Mcnone3ya VIHTEPHET, BLIACHUTE, TAe HaXOAATCA Yacel, Ha uudepbnarte
KOTOPbLIX HAHECEHH YMCNa B CNABAHCKOW CUCTEME CUMCNIEHMS.

3anvwute yucna 27, 58, 137 n 879 8 cRaBaAHCKOA CUCTEME CHUCNEHMWA.




CucremMbl CYUCNEHWA

MO3MLMOHHLIE CUCTEeMbl CHUCNEeHUN

IlozMuHOHHAA CHCTEMA CUHCAeHHA — HTO TAKAH CUCTeMa, B
KOTOpOil sHAYeHHE UA(MDDE TOJHOCTBI) OIPEACIACTCA €8 MecToM
(mosunueii) B 3aUMCH 9ECIA,

IMpuMmep MOZMUAOHHON CHCTEMBI CYMCJICHHA — IIPHBRIYHAZ HAM
AecaATHIHAs cHcTrema. B umcame 6375 mmdpa 6 obosHauaeT THICAUH
(6000), mudppa 3 — coram (300), nudppa 7 — pmecarrkm (70), a mudpa
b — eNHHHIBI:

6375 =6-1000 + 3:100 + 7-10 + 5-1

AndaBur CcHCTEMBI CYRCGHEHHA — 3TO HCOOJLIYEMBIH B Hell
safop madp.
OcHOBaHNE CHMCTEMBI CUHCJHEHHMA — 3TO KOJAWYecTBO IHdp B

andasuTe (MOIIHOCTE ampasuTa).

B necatuunoit cmecreme ocHoBamme — 10, aagasum cocrour uz 10
mudp: 0, 1, 2, 3, 4, 5, 6, 7, 8 1 9. Ynucno 10, meposTEO, OBIIO
BHIOpAHO TOTOMY, UYTO JIOAHM CHAYANA HCOOJBIOBAIH A CUeTa CBOH
10 maneoep Ha pyKax.

Paszpang — »T0 nmosnnuAa UuHGPH B 3JAOHCH YHCIA. Paspajgsl B
3aTTUCH HeABIX YHCeJ HYMEPYVIOTCH ¢ HYJIA CIPABA HAJNEBO.

B gmcime 6375 nudpa 6 crour B Tperhem paspdaise (Thicaum, 10%),
3 — B0 BTrOpoM paspaze (cotEm, 10%), 7 — B mepBom (mecaTtkm, 101),
a 5 — B Aynesom (eamunusi, 10°). IMosrtomy
paspadet — 3210
6375 =6-1000+3-100 + 7-10+ 5-1

Jto passépmyraa cdopma sanmcu umuciaa. He sabmBaiitTe, 9To m10do0e
gueno (Kpome Hysaal) B HYJeBO# cTermeHH paBHO 1.

3anumwmte yucna 158 w 1879 B passépHyToil dopme.

Ncnonbayn passeépHyTyio GOopMYy 3anMcu HYvcna B AeCcAaTWHHOW cucTeme
CYUCNEHWA, ONpPeaenMTe, HYeMy PaBeH:

a) oCTaToK OT AeneHwWs Hekotoporo wacna Ha 10;

6) ocTaTtok OT BEeneHUs HekoToporc Yyucha Ha 100.

Kak onpegenutb, 4to 4Ymcno 6e3 octatka aenutca #a 107 Ha 1007

L}




n Keauwposanue nHdopmaumun

o

Bee apyrue NOSHMOHOHHEIE CHCTEMBI CIMCIEHHS, KOTOpbie MBI Oy-
A€M H3VYATL, VCTPOCHBI TAK e, KAK U JAeCATHYHAA CHCTeMAa, H3Me-
HAETCS TOJALKO OCHOBaHHe. B mepmyio odepegb Hac 6yAeT HATEDECO-
BATh ABOCHYHAA cHeTeMa (cHceTeMa ¢ ocHOeRaHMeM 2). OHa HO3BOIAET
3aIACATE JIFOOCE YHCIO B OIBOMYHOM KOAE, KOTODHIH HMCIONE3YETCA B
KOMOBITEPAX ANA XPAHEHHSA BCeX AAHHEIX.

MBI MOBHAKOMHMCH TAKMKE ¢ BOCHRMEDHYHON H IIeCTHAAIATePHY-
HOH cHCTEMAaMH, KOTOphle NPUMEHAIOT IId CXHATOH 3amucy ABOMYHELIX
KOMAOB.

Kak Bbl Oymaete, Kakue OCHOBAHWA WMEIOT BOCbMEPKM4YHAA W WecTHaaua-
TEPUUHAA CUCTEMBI CYUCASHURAT

Kakoi ancgasut MoOXeT ObITk ¥ ABOMMHOW CHUCTEMBI CUMCNEHUA? Y BOChb-
MEPWYHOW cUcTeEMBI? Y WeCTHaOUATEPWYHOW CUCTeMbl?

Ecam 4ymeao sanmucaHO B MOSHIWOHHOM CHCTEME ¢ OCHOBaAHHMEM,
He paBEbiM 10, 3TO OCHOBAHME 3IATIMCEIBAIOT CIPABA OT YHCAA KAaK
HmxHAl veaexce. Hanmpumep, uucsno 10110, sanucano B ABOMYHOM cH-
creme, 123, — B narepuunoit, a 745, — B BocbMepuuHOM, a 296, —
B ITeCTHAZLATEPHYHOMH.,

3anuwmre yncna 10110, 1235 , 7453 1 296, B paseéprHyToi dopme U
NpecTaBbTe UX B OECATUYHOW CUCTEME CUMCHEHWS.

Hatigute yucna, kOTopble 3anucaHbl HEMNPABWNBHO.
456 102, 365, bH78; 172, 521,
Kak Bbl paccyxmanu?

Mpeacraeste 4ucno 23 B passBEpHyYTORA GopMe Yepes CTeneHn 4ncna
2. Kak Tenepbe MOXHO 3anucaTe 9TO YWGNCO B ABOWMHOW CHUCTEME CYU-
CNeHWA?

CocTasbTe Tabnuuy cTenexer uicna 2, ot 2' po 2V,

Ana yncen 12, 75, 150 u 513 onpegenvte crapwylo CTeneHb 4yucna B
paszeEpHYTOA dopme yepe3 cTeneHn 4yucna 2. Kak Bw paccyxpanu?

Cohopmynupyiite npaevne fepeeoga yvcna u3 moboid NoO3UMUMOHHOR
CUCTEMBI B OECATUYHYIO,

Echu ocHOBaHME CMCTEMBI CHUCNEHWA HEW3IBECTHO, BCE PAaBRHO MOXHO
3aNUCATL YMCNO B pasBEpHYTON ¢dopme, o603HaYMB OCHOBAHME XKaK Hens-
BECTHYIO BENWMMHY X:

325, =83.x2+2.xX'+5.x0=3.x2+2.x + 5
B nocnegHem paBeHCTBE yuTeHo, u4To X' = x u x0 = 1,




CuctemMmbl cHMCNEeHUd

Sanava. B HekoTOpoO cucTeMe cyMcheHmsa 4vcno 58 sanucbiBaeTCH kak
45.. OnpepennTe OCHOBaHWE X 3TOW CMCTEMbHI CUMCREHWS,

Pewenue. MNockonbky B 3anvck umncna 46, ecte uudpa 6, MOxHO cpasy
ckaszaTtb, 4T0 x > 6 (B andasvTax CUCTEM CYUGNEHWA € MEHbLUMM OCHO-
BaHMem uwdpu 6 HeT). lMpeactasum uncno 46, B pas3BépHyToi dopme:
46, =4 . x + 6, U npupaeHaem k 58:

4.x + 6 = 58
Pewwre 310 ypasHeHWe, noayyaem: x = 13,

B HekoTOpoit cucTeme cuMcneHwa uucno 45 sanucbieaetcA kak 63,.
OnpenenqTe OCHOBAHWE X 3TOW CUCTEMbl CHUCIEHMA.

HaitaMTe OCHOBaHWE X CUCTEMbl CHMCNEeHWA, B KOTOPOW BbiNOAHAETCA
pasencTeo 16, + 33, = 52, .

Halgnte BCE OCHOBAHWA X CWUCTEM CYUCNEHWA, B KOTOPLIX BEPHO
HepaeseHcTBO 2. + 32, > 102, .

Kak =anuchiBaeTcA HavMMeHbllee TPEeX3HaYyHOe YUCNo 8 CcUucTeme
CYMCNEHMA C OCHOBaHWeM x7 Yemy OHO PABHO B DECATWYHORA cucTeme?

Kak 3sanucoieaetcs Hauwbonbllee TPEX3HAYHOE YWMCHAO B CUCTEME
CYWCNEHMA C OCHOBAHWEM X7? Yemy OHO PABHO B O@CATMHHOW cucTemMe?

HailgMte HavmeHbllge (QCHOBAHWME CUCTEMbI CYUCNEHWA, B KOTOPONA
3anuce Yucna 30 umeeT 3 3HavauMx paspsna.

Baca coctasvn 3agady: «B kakoia cucteme cuaucheHwa qucho 15
3anuceiBaeTcA kak 25.7». EcTb nu y Heé pewleHwe? OBocHyiTe OTBeT.

BuiBOASI
s CHCTeMAa CUHCIeHHS — DTO IIpaBRJaa 3aoHUCH YHCEeJ C OOMOIDBH
CIHeOHANBHEIX 3HAKOB — LDUdp, a TAKKe OPABHANA BHOOJHCHHAH

onepaunil ¢ HTHMH UHCJIAMH.

s B HeNOSHOUOHHLIX CHCTEMAX CUHCACHHA 3HAUEHHE HHMbpPLI HEe 3a-
BHICHT OT €€ MECTA B SAINNCH YAciAa. K HeDOZHIIMOHHHIM CHCTEMAM
OTHOCATCA VHADHAS, PHMCKAS, CAABIHCKAM, €THIETCKAA W APYTHE
CHCTeMBI CUHCJICHHA,

s B nosnuumoHHOH CHCTeMe CUHMCIACHM: SHAUeHMe UMGPH MOJMHOCTLIO
cnopegensierca eé MecTOM (OOSHMIIMel) B 3aNACH YHCA.

¢ AndaBUT CHCTEMBI CYHCAEHHA — 9TO HCOOJB3YeMEIH B Heil Hafop
cadp.

e OcHOBaHHe CHCTEMEI CUNCIEHHA — 3TO KOJWUecTBO IAPpP B -
daenre (MoIDEOCT: axdasmTa).
e Paspaxg — »1e mosuuus umdphkl B 3anHcH 4ucaa. Paspazxer s

BAIIMCH LEJBIX YHACE] HYyMePYIOTCA ¢ HYJA COpaBa HAJIERO,




n Kecauposanve uHdpopmMaumum

VIHTe.nnex'r-xapTa
e
CURCHAeHuH
i
PN
L 1
[Henoam:l,nonnuel | TlozHIHOAALIE
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f Vaapuas 3 r,ﬂecmtmaa 3 375 =310+ 7-10" + 5-10
Pumcrasa HOBoHynan
Erunercran BoceMeprdHan
CrasAancras lecTrAgUATEPHIHAS
Puc. 2.13

Bonpochbi # 3apaHUs

1. Kakx M0)KHO EBRIOOJHHTH YMHOKEHHE B VHAPHOH CHCTeMe CYHCIe-
HUAT?

2. Kar BB AYyMaeTe, KAKME CMCTeMbl CYMCICHHMA MOOABHIHCH IEPBHI-
MH: IOBHIHMOHHEIE HWIH HeNOo3UIHOHHEIE?

3. Kaxkoe HauOoJplllee YACHO MOMEHO 3AllMCATE B PHMCKOH cHcTeMe
cuucaeHuna? Hcemoapays OONOJHHTENbHbBIC HCTOYHUKH, Y3HAHWTE,
KAK pMMJIAHE SaNHCcHEaad OONbLIONEe UHrCIIa.

4, TloueMy PHMCKYIO CHCTEMY CUHMCACHHA HE HMCIOJIL3VIOT B KOMIILIO-
Tepax?

5. BHIIOJHHTE N0 YKABAHMIC YUHTENA BaJaHUA B paboueli TeTpamu.

A MoaroroBbre coobLieHHe

a) «PuMCKasg cuUcTeMa CUHCICHHA»

6) «CilapARcKad cucTeMa CUMCASHHA»
B) «Erunercras cHcTeMa CUHCIEHHI»

r) «CHCcTEeMA CUMICIIEHHA Mald»r

a) «CacreMa OCTATOYHEIX KJACCOB»

e) «@uboHauvYMeRa CHCTEMSA CUHMCIECHHNI»

A MpoexT

Haiigure B HaTepHere ¢ororpadhum uacos Mocroscroro Kpemna,
yacos CyagalbCcKOro Kpemida, dacoB Ha gaanmm MI'V mm. M. B. Jlo-
MOHOCOBA B MockBe, «HacoB ThicA4YeJeTHA» B Bapioape, 4acoB Ha
bammme Cp. Credana BeCcTMHHCTEpPCKOTO ABODPIE, wacor Kopoiescroit
obcepparopun B 'puuenue. KakHe cHeTeMBI CUHMCAEHHS HCIIOJIB3OBA-
HH Ha nudepbiaTax 3THX 4acoB?




AsouvdHaa cucrtemMa cYMCneHud m
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OBOoM4YHaA cucTemMa CUYNCIIeHNN

KEniwouesnte cnosa:

® OIBOMYHAA CHCTEMSA * BEIYNTAHNE
® [IepeBol YHCes * [epeHoC
e CJIOMKEeHHe ¢ 3a6M
B aBoMuHoOli CcHCTeMe OCHOBAHHe — 2, a aJpaBHT COCTOUT H3

apyx nachpp 0 u 1. JBomuHaf CHCTEMa CUACICHHA — caMad BaMHAA
ANA KOMIBIOTEPOB, IOTOMY 4YTO BCe AGHHLIE XpaHATCcHa, o6pabaThiBa-
OTCA U IepejaloTed MMEHHO B ABOMYHOM XoJe, KAK LEIOUKM HYJIeH
U egmuui. JdBoMuHAA cHeTeMa 00JIAZAET BAXKHEIME JOCTNOUHCMAEAMU:
& I7A TOTO YTOOR NOCTPOWTE KOMHBIOTED, paboraiongmii ¢ JBOMYHBI-
MH OAHHBIMH, OOCTATOUHO HMeTh yempolicmaea ¢ deyma cocmosd-
ruaMy (BRKIOUEHO/BRIKJIIOYEHO); OKASANOCh, YTO CHEJIATH TAKHE
9JeKTpOHHEIE YCTpPONCTBA IpoIme, YeM KAKHe-TO IpYyrHe, B TOM
qHcae HeCATHIHBIE;
® DeHCTBHA HAaJ JBOMYHBIMH YHCJAMH BHIIOOAHAKTCA 0OC OUYEHDB
NpOCTHIM HpPABUJAAM, IOATOMY BCE YCTPOHCTBA KOMIIBIOTEpPa TOXKE
TONYIATCA LOCTATOYHO NPOCTHIMH.

Mepesop uncen

B mpeasiayiueM maparpade, pelnas 3agadyy, Bhl HAVUHAINCH IEPeBOTUTEH
ypeaa M3 Aol MOBHIMOHHON CHCTEMBI B JeCATHYHYIO W ofpaTHO.
Tenepr NpEMEHHM 5TH 3IHAHKA AJAA paboThl ¢ ZBOMYHBEIMW YWUCJIAMH,

IIpeanonosuM, 970 HAM JaHO aBomuHoe umcixo 1101, Hwmamii
HHAEKC «2» B 3TCil 3anmcH ©O03HAYAET OCHOBAHME CHCTEMEl CUHCIIE-
"HHA. OnpegeauM, Kaxoe BT UMCHO (KAK OHO 3ANMCHIBAETCA B HecHd-
THYHOH cHcTeMe). 3aOpIeM €ro B pasBépHyToil dopmMe, Tax Ke Kax
MH AN B IpegrzylneM mnaparpade, HO y4YTEM, 4TO OCHOBaHUE
3gech pasHO 2:

pazpadee > 3210
1101, =1-22+1-22+0-21+1-2°=8+4 +1 =13,

Tax ¢ TOMOHILIO DPAas’BEépuyTOH (OPMEI BANMHMCH YHCIA MBI II€peBeJIH
€r0 B JeCATHUYHYVID CHCTEMY.

MepeseouTe B8 AECATWUMHYID CMCTEMY cuucneHua uucna 1011, 1001,
1111,




n Koguposanue uHdopMaumun

Bacununii nepeB&n HEKOTOPOE MMCNO B ABOWYHYIO CUCTEMY CUYMCNEHMA,
ara 3anMck cogepxmT 5 undp. Kakoe 310 Momo ObiTb YMCNO (Ha3oBUTE
HaMMeHblee 1 HaMboNLILee BO3MOXHbLIE 3Ha4YeHWRA)?

Teneps ocTaloch HAVUHTECA pPelIaTh OODATHYIO 347a4dy: HepeBO-
JAUTL YHCIA M3 JeCATHYHOH CHCTeMbl B ABOMYHYI). JTO 3HAYHT, UTO
Hy>KHO moaydmtb 1101, us 13.

3aMeTnM, 4TO AAH STOTO HAM AOCTATOYHO SAlHACATE YHCIO Kak
CYMMY CTeNneHell OCHOBAHMA YHCIa 2, T. €. B pasBépryroil dopme.
IlonyuenHrie KoadhUIHEHTH NpPH CTeOeHAX ABOMKM Oyayr umbpamu
JBOHYHON 3a0ACH YHCAA.

IToxkaxem, Kayg paboTaeT atoT cnocod zna uwmcaa 13. Braenum
3 18 cTapmylo cremeHb ABoikM — 3T0 8 = 2% (moromy uto 2%= 16
6yzer yxe Gonpme 13):

13=8+ 5= 2% + 5,

Jlanbille M3 «OCTATKA» 5 CHOBA BHASNAEM CTAPIIYVIO CTEIEHb

ABofixku — sTO0 4 = 22:
13=2% +4+1=2% +2%2 + 1,

OcTaBIIascsa eIWHHMIA — 9TO TOME CTemeHb aBoikm: 20 = 1,
MO3TOMY IOAYYAEeM;

13 = 28 + 22 + 20,

3xech He XBATACT eIé OXZHOrO paspaza, 2!, MOMHO KOoGaBMTH €ro
K CcyMMe, YMHOXXHE Ha 0:

13 =0 -28+@-22+@ 2! +@-2° = 1101,.

Takam o©06pazoM, MBI (aKTHYICCKH IIOAYUHAHM PA3BEPHYTYIO 2AllHCH
upcna 13 B ABOMUHOH cHcTeMe cUMCHeHMA. Yucia, o0BeféHHEIE KPyiH-
KAMH, — 9TO IHMOPHL 3AIHCH YHCIA B ABOMYHOR cucTeMe CUMCAEHHA.
IMosromy 13 = 1101,.

MepeseguTe B ABOWYHYIO CUCTEMY CHWCHASHWA BCE HaTypanbHble 4wchna
or 1 no 16.

MepeseguTe B ABCMYHYIO CUCTEMY CHMcneHus yYmcna 19, 25, 31, 56.

Cymiecteyer M apyroi, <«fomee MaTeMaTwdeckHii» cmocob. 3anm-
IIleM YHCJIO B pasBépHyToll dopme:

Ha kakoe uwcno Oenvtcs Haueno cymma, ofeengéHHan pamkoin? Kakas
4acTe NOAHOW CYMMLI HE OENWTCA Ha AaT0 4YMcho? Kak oHa HaswlBaeTca?

C Nomoulblo KaKoM MareMaTuyHeckoi onepauui MOXHO HARTK NOCNeaHIon
unMdpy ABOWHHOA 3anMcK yucna?




ABOMYHAA cucTeMa CHMCNEHWA m

Beinecem 2a ckoOky 2 (ocHOBEHHE CHCTEMEI CUHCICHHI):

1101, ={(1- 22121 0)- 21 + 1.

Kakce uvcno sanucaHo B cxobkax B pasBEépHyTol dopme? Kak cBA3aHO
3TC YUCNO C MCXOAHBLIM Yucnom 1101,7

Kakue 4ucna nonyyarcd, ecnid 3TM Y4cAa pasneniTb Ha 2 U oTBPOCUTL
oCcTaToK?

1110, 1011, 11011, 10001,
3arvwmTe peaynbTatbl B ABOMYHOW CMCTEME CUYMCAEHWA.

Jnsa nepepofs uMcAa M3 AeCATHUYHOH CHCTeMBI B CHCTEMY CUHCIIE-
HAA ¢ OCHOBAHHEM 2 HYKHO AeNHATH 9TO UYHACIC Ha 2, orfpacwiBad 0
OCTATOK HA Ka)JOM IIATe, HOKa He noayumrcsa (., 3areM Bminm-

caTh HAHJEHHBIE OCTATKH B OOGPATHOM IOpAZKE.

IlepeBegéM B ABOHYHYIO CHCTEMY uYHcHC 19 ¢ DOMOIOBIK 2TOrO
anropuTMa. B pesyisTaTe MHOTOKPATHOTO JeJeHHda Ha 2 (IIoKa Ha
OYepeAHOM INare B 4acTHOM He motxyuurca () maxozum 19 = 10011,
(puc. 2.14),

HacTHOE Ocraror 19 2
£| 9] 2

9 1 @ 8la] 2

4 1 BHITHCHIBAEM 0) 41212

2 0 OCTATKH CHHUSY @ ai1 I 2
0 1 @

Puc. 2.14
BcooMHEBM, 9TO OCTATKH — 2TC LURGPH ABOMYHOH B3aOHUcH YHCKE,

HAaYmEaA ¢ nocaeadeit. TIopTomMy MX HYMKHO BRIIUCATE B ofipaTHOM
nopsapkre (IIo cTpedkram Ha pue. 2.14):

19 = 10011,.

Kak rno osouwdqHOW 3anucK 4yucna onpepennuTb, YETHOE OHO WAW HeT?

MepeeepuTe B OBOMHHYIO CUCTEMY cHMCneHus ducna 16, 20, 24, 28, Kak
No ABOWYHOW 3anvcwv 4Yucna cpaly onpeaefnTe, AEAVTCA N OHO Ha 47

Ha 8? Ha 167




n KoaoupoBaHve WHGOpMaLn
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ApundmMeTnueckne AeACTBUA

KDMHBIOTep BHIIIOJIHAET BCe BBIYHUCIACHHA B .I[BOH‘{HOﬁ cucreMe. Paa-
fiepéM, Kak OH »TO jeJaer, Ha IpEMepe CAOMEHHS M BRITHTAHHA.

BCNOMHWTE, KaK BLINORHAGTCH GROXEHWE B CTOAGWK B AGCATUHHOW Cu-
cTeme cuucneHns. C Kakoro paspaga HauvHaeTcs cnoxenne? Korga
NPOVCXoAMT NEepeHoC 8 CReaywoLlwMii paspaa?

Kak Bbl AymaeTe, korga GyaeT npovcxoauTb NEPEHOC B CHeayloWMiA pas-
pag NPU CROXEHWW B ABOWMHOA CUCTEME CHWUCNEHWA?

JBomuHBIe uHCIa, KAK H JECATHUYHEIE, MOMHO CHRIAJBIBATL B
cToqI6HUK, HaUyWHaAA ¢ Miaaqmere paspaga. IIpm stoMm mMcnonsayior chae-
AVIOIIHE IpaBMia (TaGHHILY CIIOMEHMA):

¢6+0=0, 1+0=1, 1+1=2=10,, 1+1+1=3=11,.

B mmyx mociregEux caydasx, kKorga cymma 2 = 10, mmm 3 = 11,
He MOoXeT OBITL 3AOMCAHA € IIOMOINLIC OJHOTO ABOMYHOIO paspaaa,
OpPOMCXOAHUT TNepeHOC B CASAVIOINHIT paspaf (KaKk B JAecATHYHOHR cH-
cTeMe, KOrga cyMMa nojgydaerca Oosbme, uem 9).

Hanopumep, caoxum B crombm 10110, m 111011,. EgmHENE
cBepxy 0003HAYAKT HepeHOC W3 HPeJRAVIEero paspsaa;

11111
10110,
111011,

1010001,

+

CnoXxwvte 4yucna, 3anucaHHbLIe B ABOWYHOA CUCTEME CHUCREHWS:

1011101, + 110111,
MpoBepbTe pelleHWe, NEPEBEAA CNaraeMbuieé M Pe3ynbTaT B AeCATUYHYIO
CUCTEMY CHUCNEHWA.

BrrauTanne BRINOJHAETCA NOYTH TaK e, KaK |’ B ,I[ec.ﬂTH‘IHOﬁ
CHCTeMe.

BcnomHute, Kak BbINONAHASTCH B AECATUYHOMW CUCTemMe BblidMTAHWE B
cronfBuk ¢ 3aéMmom M3 crapluero paspaga: 300000 - 1 = 2. Chopmynu-
pyiATe Npasvac, NO KOTOPOMY BBINOJHASTCH 3aEM.

BorT oCHOBHEIC IPABHIA BHIUHTAHWA B ABOHUHOI cHcTeme:
0-0=0 1-0=1 1-1=0, 10, -1=1.
B nocnennem caydae npuxoguTcH OpaTh 3aéM K8 IpPegRIAYIRETO
paspsaja.
Korga GepérTca saéMm B JBOMYHOM CHCTeMe CUMCIEHHA, B «pado-
uuii» paspag gobGapiaaercsa y:xe me 10, a 10, = 2 (ocHOBaHME CHCTEMEI




JdBouyHaa cucTema CHNCneHns m

CUNCJIEHHS), & BCe <«IDPOMEKYTOUHEIe» paspaner (mMemxay <«paboumm»
H TeM, OTKyaAa GepercAa 3aéM) 3alONHAKNTCA c¢AHHEHIIAMH — CTapinei
nudpoii ABOHYHON cHcTeMEl cuncheHHa. Hampumep:

0112 011202
118980, 1080101,
- 1, - 1101 1,
10111, 101010,

BbINONKATE BblHUMTAHME B ABOWHHOW CHUCTEME CYWUCIIEHWSA:
1011101, — 110111,

MpoeepsTe pelleHWe, Nepesefs WCXOAHLIE YMGHa W pesynerar 8 aeca-
TUYHYIO CUCTEMY CHUCNEHWA,

BCnoMRUTE, KaK BbiYUTAIOT U3 MeHbllero 4Yuchna Goibluee B ASCATUNHOW
cucTeMe cuvcnernsa. Mononbays TOT Xe NPUHLMN, BBINOAHWTE BLUMTaHWe
B JBOWYHOA CHUCTEME CYMCREHWA:

10111, - 110101,

I'Iposepre peweHne, nepepend WMCXojHele HYUCna W pe3ynbtar B AeCH-
TUYHYIO CUCTEMY CHUCNEHWA.

HepocTtarku ABOMYMHOW CUCTEMbBbI CHMCIIEHMA

Brl yae sHaere, UTO ABOMYHAA cHCcTeMa yao0HA A8 KOMOLIOTEDOB.
OaEaxo ¢ TOUKM 3DeHHA 4YeJ0BeKAa V Heé eCTh CYIecTBeHHLIe Hedo-
cmamu:

* NBONYHAA 34IIHCH OONBIINX THCEeN noJaydaeTca aﬂunnax: HanpH-
Mep, uucae 1024 szammcmiBaerca B suge 10000000000, — szech
JETrKQ HepenyTaTh KOJHMUECTBO WAYIIMX OOAPAA Hyaeil;

® 3amuck 00HOpPOOHA, T. €. COEEPIKUT TOABKO HYNMH H eAUHAOH;
noa3ToMy nOpH pab'o're ¢ ABOHYHBIMH YHCIAMH JETHO OMIUOUTRCA
HIH 3alIyTaTbCH.

Jdua roro grofsl ofmeruurs uencopery padoTy ¢ JAHHBEIMH B
KOMIIBIOTEDHOM (OpMATe, HYKHO NPHAVMATE, KAK WX 3JAODUCATE B
KPpATKOM BHJIE. ,n.l'lﬂ 2TOI'0 HCIIOJAB3YIOT BOCEMEPDHYHYK) H LIICCTHA-
ADATEePHYHYI0O CHCTEMBI CYHCJAEHHA, O KOTOPBIX HOﬁI,IléT pPeYE B

CreayImux maparpadgax.

BuiBOoabl

e JladeEEle BCeX EHMAOE B KOMIOBIOTEDAX XpaHATCA, 00pabaThIiBaioTca
U TepenalpTcd B BHAE UYNCEa, NMPEACTABICHHBIX B ABOMUHON CuH-
CTEME CUHCIeHHU.

¢ TeoMuyHaA cHCTeMa CUMCIeHHA Haubonee yzobGHa Ana oOpaboTKH
JaHHBIX B KOMDBIOTEDaX.




n KoaupoeaHue UHGopmalmmn

¢ Yrolel DepeBecTH YHCAOC B ABCHYHYIO CHCTEMY, HY'KHO Ipeacra-
BUTL €r¢ KAK CYMMY CTeleHed umcma 2,

s Hro0Ll mepeRecTH YHCAO M3 ZABOMYHON CHCTEMEI B AECATHYHYIO,
HYKHO BallMCATL €0 B pPa3BépHYTO# dopMe KaK CyMMYy creleHel
YyucJa 2 M BHIIOJNHHTE CHOMEeHHE.

¢ Tlocnenguaa umdpa ABOMYIHOH BAINCH 9YHCAA — HJTO OCTATOK OT
JeJieHMs »Toro udena Ha 2. JIBouuHadg 3amvcs YETHOTO UCHAa
zaxanuyuBaerca Ha (), a HeuétHoro — Ha 1. Ecnu umeno zeaurcs
Ha 4, TO ero ZBOMYHAA 3AaNHCE 3aKAHYWBAETCA HA ABA HYJA.

e ITIpn cooiXeHMH ABOHYHEIX YHCEJ OEPEHOC B CHCAVIOIMHN paspaz
BEITIONIHACTCHA TOTAA, KOTAA CYMMA B TeKVIOeM paspsafe moayua-
etrca Oosabie, uem 1.

¢ ITpn BMuUHTAHUNM ZBOMUYHEIX uUHcel 3aéM paBeH 2 = 10,; paspsazg,
N3 Koroporo Oepérca saém, YMeHbIIseTcA Ha 1; BCe ONpOMEXyTOod-
HBle PaspaAbl BRIYATAeMOro (Koropele OBLIH pPaBHB HYJAK) HU3Me-
HAOTCA Ha 1.

s HegoBeKy HeyaobGHO pafoTaTh ¢ AAMMEIMH, BATHCAHHLIMH B ZBO-
HYHOH cHCcTeMe CUHCIEeHHs, IMOTOMY UTC 3amIUch OOJLIIMX YHCEeN
OOJXy4YaeTca ANMUHHOH M ogEHOpOAaHOH (comep:kuT Tonpko 0 m 1).

UuTennexr-kapra

OcTaTku oT Aenewud Ha 2
B 00OpATHOM HOPAZKE

13=1-23+1-22+0-2'+1-2°=1101,

Ilepeson nz gecaTyHo _| PazsépayTaa dopMa
CHCTEMEI B ABOHYHYIO JanHCcH JHCIa

] A
1

Ipome axs 1101,=1-2° +1-22 Ho- 2"+ 1:2°=13

KOMOBIOTEPOE !

JponyHas cHeTeMa | TepeBox ua aouuHol
CYHCICHHA CHCTEME] B JECATHIHYID

Cnoxaee ansa
q9eJI0BRKA s 11111

Crno:xerde N 1011 02
¥ 111011,
ApndmeTiaeckne 1010001,
RelicTBus Brranranue 011202
184808101,
- 11011,

101010,

Y
A

Puc. 2.15




BocbMepKWYHaAs cUCTEMA CHWUCIEHWA m

Bonpock v 3aaHMA

1. CpaBHUTEe NpPABHIA CHACKEHHA M BLIMHTAHUS B ACCATHIHOM W B
IBOMYHOH CHCTEMAaX CYMCJIEHMS.

2. CpaBENTE IPEHMYINECTBA H HEAOCTATKEH HACHOAL30BAHHUA ABOHYHON
CHCTEMBI CUMCACHHA ¢ TOYKH 3peHMA UYeJOBeKa U ¢ TOYKH 3PEHHSNA
KOMIOBIOTEDA,

3. BEIMOZMHATEe MO YEARAHHMIO YINTEAd 3afaHHA B pabGoueif rerpagn.

NoaroroBbre coodwenne

a) «3annAchk AeCATHIHHIX Apobeil B ZBOMIEHOH cHCTEME CIHCAEHMA»
0) «JIBOMUYHO-ACCATHIHAA CHCTEMA CIHCICHHA»

B) «TpouuyHad ypaBHOBEUICHHAA CHCTEMA CUHCHCHHA»

r) «TpoHYHLIE KOMILIOTEPH »

UHTepecHble CaWlThbl

trinary.ru — TpoMYHAdA JIOFMKA M TPOMYHAd OHUGPOBAA TEXHHAKA

§9
BocbmepuyHaa cucremMa cYuucneHus
Knwuesnie caosa:

¢ BOCBMEPHYHAA CHCTEMA * CIHOXEeHIe
* [IepeBox 4dUuCeNn * BEIYHTAHHAE
® CBA3R C ABOHYHON cHeTeMOi

BocbrMepHuHaA cHCTEMA CURCAeHHA (CHCTEMA ¢ OCHOBAHMeM 8)
uenoawayer 8 nugp: or 0 go 7.

Kak 6bl Bbl 3anucanw uvcna 8, 9, 18, 19, 89, 98, ecnn 6wl undp 8 w
9 He CyWwecTBGBano?

Kakve 4vcrna 3anucaHbl B BOCbMEpPUHHON cucteme HesepHo: 345;, 5765
961, 1823,7 Kax Bb paccyxnanu?

A




n KopupoBaHne umHdpopmaummn

(7
(7

Meperoa uncen

JJa nepepoia RECATHYHOT'C UHCJIA B BOCBMEDHUHYIO CHCTeMY MpOIIle
BCEro HCIOOJB3OBAThH CTAHZAPTHEIN ANTOPHTM ONA OOSHLMOHHBIX CH-
cTeM (fleleERe Ha 8, BHINMMCHIBAHHE OCTATKOB B OODaTHOM HOpAAKe).

Hanpumep: 100 |8

96 [12]8 100 = 144,
@ 3! 1]8
olo

o

MNepeseguTe B BOCBMEPUUHYIO CUCTEMY CuUMCheHws umcna 16, 25, 55,
75, 98, 127.

3anncbk HEKOTOPOro YMCNA B BOCBEMEPUYHOW CUCTEME CHMCNEHWA 38KaH-
yueaetcad Ha 0. Y70 MOXHO cKasarb O CBOMCTBAX STOMQ 4vcna?

3anncb HEKOTOPOrO YUCHa B BOCLMEPWYHOW CUCTEME CYWCNEHWA 3aKaH-
yueaeTcH Ha 3. HTO MOXHO cKas3aTk O CBOWCTBax 3TOro uvcna?

MnatoH nepesé&n HEKOTOPOE YMCAQ U3 AECATUYHON CUCTEMBbI B BOCBME-
PUYRYIO, NOAYYEHHaA 3annch coaepxuT 2 umdpsl. Kakoe aTo Morfo GuiTh
HYUCNO {HA30BUTE HaMMeHbluee U Hanbonbluee BO3MOXHLIE 3HAYEHWA)?

Jdna mepepoja uHcia M3 BOCBMEDHYHON CHCTEMEl B HeCATHYHYIO
3HAYEHAE KaXXAoH nmdpel YMHOMKAIT Ha 8 B cTeneHHA, PaBHOH pas-
pany Toll ORQPH, M DOJYYEHHEIE NMPOUSBEACHHA CKJIAZBIBAIOT:

paspade. —» 210
1445 =1-82 + 4-8' + 4-8%° =64 + 4-8 + 4 = 100.
DaKTHUeCKH YHCIAC SAlIUCHIBAETCA B PasBEPHYTOH dopme.

MNepeseaute yucna 164, 355, 575, 1035, 1775, 2345 B OECATUHHYIO CU-
CTEMY CHACNESHUA.

CBa3bp ¢ ABOMYHON CMCTEMON CUMCNIeHMA

Boxee HMHETepeceH IepeBOJ K3 BOCHBMEPHYHON CHCTEMBI B JEBOKYHYI)
n ofpatHo. KoHeuHO, MOMXHO IepeBeCTH IHCJC CHAYAJIA B JeCATHI-
HYI0O CHCTEMY, 4 OOTOM — B JABOHYHYIO, HC Aaf OOJLIIHUX Yucel]
3TOT cuocod TpebfyeT AOCTATOUHO CHOMHLIX BHUYWCHICHHHE M MOMET
NPUBOJUTL K OIIHOKAM.

Mepeseante uncno 155 B ASCATUYHYI0 CUCTEMY CUYMCHEHWA, & NOTOM —
M3 JeCATUYHON B JABOWMYHYIO.




BocbMepuyHaa cuctemMa CHHUCNEHMWA m

OxasHBaETCA, MOKHO CHEJIATH IEPEeBOZ M3 BOCHMEPHYHON cHCTe-
MBI B ZBOMYHYK) HAIPAMYIO, HCIOJb3YA TECHYIO CBASbh MeKAY STHMUH
CHCTEMAMH: HMX OCHOBAHWA CBA3AHEI papeHcTBOoM 23 = 8. Iloxamem
9T0 Ha OpuMepe BOCBMEPUYHOrO uuciaa 753,. 3amuiieM ero B paseép-
HyToii ¢opme:

7535 = 7-8% + 5-8! + 3-80 = 7-26 + 5.-2% + 3-20,
Temeps mepeBeZEM OTAeJIBHO KAV UHGPPY B ABOMUHYIO CHCTEMY H
TAK3KE SAIHNIIeM B Pas3BepHyTo# dopme:

7=111,=1-22+1-21+1:29,
5=101,=1-22+1-29°,
3=11,=1:21 +1-9,

IozcTasuM 9TH BHIPpAYKEHHA B NpPeALIZyINee PABEHCTBO!

7535 = (1-22 + 1-21 4+ 1.29).28 +

+ (1-22 + 1-2%-23 + (1-2' + 1:29-29,

Packpeiag CKOGKHM, MBI ODOJYUYHM DA3TOIKEHHEe HCXOAHOTO UHCIA

IO CTeIeHAM JABOIKH, T. €. ero pasBeépHYTYIO 3AIMCh B JBOMYHOMH

CHCTEMEe CHMCIEHHA (38ech AJAA OTCYTCTBYKIINX cTemeHeil umcaa 2
Z0o0aBJIeHBEI HYJEBHE CJATAaeMEIE):

7685 =D- 28 +@D- 27 +(@D- 2% +@D- 25 +@- 2¢ +@D- 2% +@- 22 +@D- 2! +D
7 . 82 5 . 81 3 M 80

Taxum obpaszom, 763g= 111 101 011,. IsonuHasa sanuch pasbura
Ha mpuade: (Tpynnel U3 Tpex nudp), Kaxaaa Tpuaja — 5TO ABOMY-
HAfA BAOMCH O0OHOU UYLpPb. HCXOLHOTO BOCHBMEDHYHOTO 4YHcAa. Pak-
TAYECKH MEI KaXXAYI BOCBMEPHWYHYE IHAMDY OTHEJLHO IEepeBROauM B
JBOMUHYIO cHcTeMy (Tabn. 2.2).

Tabauua 2.2

0 000
001
010
011
100
101
110
111

] || O [ 00 | DO




ﬂ Koanposaune uHpopmaummn

0 AJropaTM nepepeaa BOCEMEPHYIHOTO YHCIA B JBOWIHYIO CHCTE-
MY CYMCJCHHA
1. IlepeBect kaxayw nudpy (OTAEJILHO) B ZBOHYHYID CHCTEMY.
3anucaTh peayJbLTATHE B BHAe TpHMAA, AO0ABIASL, €CIH HYMKHO,
HYJIH B Havaje TPHAMLL

2. CoefUHUTE TPHAALI B OAHO <«AJHHHOE» XBOMUYHOE UHCTO.

JIngupyoimpae HYJIH B CaMOil NepBOH TpHaae NHCATE He HYMKHO, IOTO-
MY YTO OHHM HUKAK HE U3MEHAIOT Yucao., Ho, €caH <mOTEpATH» HYJIH
B ce€pelHHe THUCIA, NOJIYIHTCA HEeBEPHEIH pesyJhTAT.

MepesegnTte 4ucno 375 B8 ABOMMHYIO CUCTEMY CHUMCNEHWA ABYMA CNO-
cobaMn — depes [EeCATUHHYI0 CUCTEMY CUYMCMEHUMA U HanpPaAMYID. Kakoi
cnoco6 npowe?

0 Anropurm neperosa ABOMYHOrO YHCAA E BOCBMEPHYRYIO CHCTE-
My CUHCICHHSA
1. PagfnTe ABOMYHOE YHCAO HA TPHUALLl, HAYUHAA Cnpasq.
B nagano camoii mepeoii Tpuazbl RoOABHUTL JUAMpPYIONIHE HYIH,
eClIH 9TO HeoOXOXHMO.
2. TleperecTu  Kamayio Tpuajny (OTALJABHO) B BOCEMEPHUYHYIO
CHCTEMY CUHCJACHHA.

3. CoepuuuTh NoJyIeHHble THODPB B OAHO <«ANHHHOE» THCIO.

Mepesenute wncno 1010011, B BOCBMEDUYHYIO CUCTEMY CHWCHEHWA OBY-
MA cnocofamMn — 4yepes AECATUMHYIO CUCTEeMY CHWCAEHWMA W HAMNPAMYIO.
Kaxoi cnocof npowe?

Tark wrax Hepexoi MeXRAY ABOMYHON W BOCHBMEPHIHOM 34THCHIO
YHCeJI BBINIOJHAETCA HEeCH0XHO, BOCLMEPDHUYHYI) CHCTEMY CUYHCJACHHAA
MOMXH(O HCOONB3IOBATL IAJNIA co:cpaméﬂﬂoﬁ 3allHCH JBONYHEIX KOJOB.

1+

ApudmeTnueckune fencresmnn

@ Kaxaa caman ctapwasa uudpa 8 BOCLMEPWUYMHON CHCTEME CYWCAEHWA?
Kax Bbl aymaeTe, B KakoM cnyyae npyv CcnoxeHvn OBydeT nepeHoc s
cheayiowmii pazpag?




BocbMepuyHaa cuctemMa CHUCNeHnA m

PazGeputecs B npuMmepe:
111 6+2=1-8+(0)

4 366g 5+6+1=1-8+(4)
46625  34,6+1-1-8+(2
52405  0+4+1=()

M BLINOAHWTE MO AaHANOrMKW choXenwe uicen 15675 + 453;.

B npumepe Ha croxeHue 3anuck 1-8 + 2 03Ha4aeT, 4TO NOAyYnnach
cymma, B6onswan 7. OHa He moxeT BbiTb 3anMcaHa C NOMOLWLID OOHOW BOCL-
Mepu4HO ungpet. Moatomy 3geck eguHMUa MAET B NepeHoc {8 cnegyowmin
paspsn), a ABOAKa OCTAETCA B 3TOM paspage.

Kak Bl gymaeTte, Kak BbINONHASTCA 33EM NPM BbMUTaHW 8 BOCHMEpWd- @
HOW CUCTEME CYMCAEHMA?

Pa3sbeputecs B npuMepe:
456, 6+8)-7=
277, 5-1+8)-7=5)
157, 4-1)-2=0Q)
M BLIMONHWTE NO ZHANOMUW BuiuMTaHUE 4Yucen 1432, — 567,.

B 3anvcyn onepauvidi NPW BEINONHEHWMA BbIYMTAHWUSA «—1» O3HAYAET, YTO
M3 9TOro paspsna paHble 6w 3aém (ero 3Ha4YeHWe YMeHsILMoCh Ha 1),
a «+8» — 3adMm M3 CTApWeEero paspsaa.

NMpumeHeHne BOCbMepuiHOW CUCTEMb)

C DOoMOINBEX BOCEMEPHYIHON CHCTEMB YAOOHO KPATKC BANHCHIBATH
coepiKkuMoe olJIacTell DaMATH, COAeDPHKANINX KOJIHIeCTBO OHTOB,
kpatHOe TpéMm. Hanpuwmep, 6-6uTHBIe JaAHEEe <«yOAKOBRIBAIOTCA® B
ABe BochbMepHuneie mubpel. Heroropble komnwioTepsl 1960-x rozce
HCOOJAB30BANH 24-0HTHBIe M 36-6HTHBIe ZaHHBIE, OHH SAIHMCBIBAJHCH
COOTBETCTEEHHO ¢ nomolnkic 8 m 12 BockmepuuHRIX mudp. BochkMe-
PHUHAA CHCTEMA HCIOJbLIOBAJACE AaXke IJIA KOMIOBIOTEPOB ¢ 8-OmTHON
auelixoit mamatu (PDP-11, [BEK), Ho moagHee ObLjIa IOYTH MOJHOCTHE)
BLITECHEHA LIECTHAANATePHYHON cHcTeMOM.

BbiBOgbI

s B Bochmepmunoii cHcTemMe (CHCTEME ¢ OCHOBAHMeM 8) HCIOAbL3Y-
lorea oudpe or 0 go 7.

¢ BocbMepHuHas CHCTeMa HCIOMBIYETCA ANA CHKATON SAaNHACH ABOMY-
HBEIX KomoB. Kaxzaa Tpoiika (Tpuags) OMTOB 3amHCBIBAETCA Kak

OAHA BOCBMEPHYHAA nHPa.




n Koanpoeanne nHdpopmaumm

¢ JIns mepeBoga UHCAA H3 ASCATHYHOH CHCTEMEl CIHCIEHHA B BOCH-
MepHYHYI0 HAZ0 B3aIHCcaTh B O0pPATHOM NOPAAKE IEIOYKY OCTAT-
KOB, TOJYYEeHHHIX OpH AeJdeHHH quciaa Ha 8. Ecam wuemo genmrres
Ha 8, ero BOCHBMEpHYHAA 3alMCH 2aKaHUYBEAeTcsa Ha 0.

¢ JInA mepeBoZA YHCAA H3 BOCEMEDHMYHOI CHCTEMEl B AECATHYHYIO
HYHO BAIMCATH €r0 B PAsBEPHYTOH ¢dopMe B BOCHMEpPHYHOH CcH-
CTEMe M BBRIYMCIHTbL TOJYIECHHYVIO CYMMY.

e IIna mepeBoia YHMCIA HU3 BOCHBMEPHMYHOH CHCTEMBI B JBOHYHYIO
HYHO BA0HCATh KAXKAYI BOCEMepHuHYI0O Hndpy Kak TpH ABO-
UMYHBIX (TPHUAAY) H COSAHHWMTH OOJYYEHHBIE TPHAALL.

e Ina mepeBofa 4YWHCJA W3 ABONYHOH CHCTEMEI B BOCBMEPHUHYIO
HY)XHO pasfHTh YMCJIO Ha TPHAALI, HAYMHASA CHpaBa, M 3alHCATh
KKIVIO TPHAAY OTAEJNBHO KaK OAHY BOCBMepHUHYI0 Iudpy.

UHTennexr-kapra

OcTaTkn oT JeJeHHA Ha B
& ofpaTHOM mOpafKe

83=1-82+2.8'+3-8°=123,

Ilepesopn u3 ZecATHYHOH .| Passépayras dopma
CHCTEMH B BOCEMEDHAYHYIO i BAMUCH THCIA

5 A
123, =1-87+2-8'+3-8°=83
]

ApudmeTiueckme | BoceMepHUEAfA CHCTEMA _ | Ileperoa u3 BockmepHuHOi
EeHlcTBHA - CIACACHAA 7| cmeTeMH B JeCATHYHYIO

4H

/\

Ileperop B2 BOCEMEDHYHOMN ITeperog K3 gROMYHOH
CHCTEMH B JBOHIHYIO CHCTEMH B BOCBMEPHIHYIO

123455 = 001 010 011 104 101,
Puc 2.16
BOI'IpOCbI n 3anaHvua

1. CpaBaMTe BOCBMEPHYHYIO M JBOMYHYI0 CHCTEMEl CUHCJIEHHA ¢ TOU-
KM SpeHHA YeIOBeKa M ¢ TOUKH 3peHMA KOMObIOTepa.
2. BLIOOJMHETE OO0 YKASAHHAID YUYATENd 3aJaHuA B pabodeil TeTpamm.

MoaroToebre coobLieHne

«HIJHMEHEHHE BOCBMEpH‘IHOﬁ CHCTEeMBI CUHCHEHHA»




tlecTHaguarepnyHan cuctema cHUCcneHws m

§ 10
lllecTHaauaTepuyHaa cUCTeMa CYHMCNneHUs

Knrrwodeaoie cnosa;

* MICCTHAANATEPUYHAS CHCTEMA * CJOMKEeHMe
* TepeBoy YHCEI # BEIYHUTAHUEG
® CBA3L ¢ ABONYHOM cHcTeMOid

MecrragmaTepmaaas cucreMa (MOIVMUOHEHAA CHACTEMA ¢ OCHOBAHH-
eM 16) mIHMporo HCOONLAYETCS AJA BANNCH afpPecOoB U COALPIHHMOT)
AIeeK MAMATH KoMmnbiorepa. Eé andasut comepoxutr 16 mudp. Bmecre
¢ 10 apaGckumm nugpamu or 0 70 9 Hcnoab3yOTCA NepBhle GYKBLI
JaTHHCKoTe agdaBuTa:

A=10, B=1, C=12, D=13, E=14 u F = 15.

Kakne uvcna 3anmMcaHbl B WECTHAAUATEPUMHOM CUCTEME HEBEPHO:
34AF55, S5BG6,s 9FF61,, ADH235? Kak 8wl paccyxgann?

Nepeson uncen

Jlag mepeBoma UMceJ U3 AECATHYHOHM CHUCTEMEBl B IIECTHAAIIATEDHIHYIO
HCNOJALAYIOT AJropuTM AedeHud HA 16 U BEINACLIBAHHAA OCTATKOB.
BaxHO He B3abKITH, UTO BCe OCTATKI, GONLINHe 9, 3aMeHAlPTCH HA
OYKBRI:

444)16 444 = 1BC,q
43212716
@12 161 1] 16

@1 olo

MepeseanTe B WECTHAAUATEPMYHYIO CUCTEMY culcheHwa uicna 31, 91,
126, 172.

3anvchk HEXOTOPOro MMCNa B LUECTHAOUATEPWMYHOW CUCTEME CYUCNEeHUus @
3akaH4meaeTca Ha 0. YTo MOXHO CKasaTe O CBOWCTBax 3Toro 4Yvcna?

3anvMcb HEKOTOPOFO MMCAa B LWECTHAgUAaTePWYHON cUucTeme CYUCNeHMs @
3aKaHYMBaeTCa Ha 3. YTOo MOXHO CKa3aTek O CBOWCTBEX ITOro 4ucna?




n Koaupoeanue MHpopmaLun

Mnaror nepeBén HEKOTOPOE YMCAD W3 AECATUMHOW CWUCTEMBI B LUECT-
HaAUATEPUYHYD, NOAYYEeHHaA 3anucb COdepxuT 2 undgpol. Kakoe arto
MOrMO BbiTh YMCAC (HA30BUTE HauWMeHbllee U Haubonbllee BO3MOXHLIG
IHa4YeHus)?

Jasa mepeBofa uMeaa W3 MECTHAANATEDPHYHON CHMCTeMbl B A@CATHY-
HYIO BHAUYeHMe Kax Aol nmudphl yMHOMXAWT Ha 16 B cremeHH, paBHOiI
eé paspany, M OOJIVUEHHBIE SHAYEHMA CKJIANBIBAIOT:

paspadu - 210

1BC,s =1-162 + 11-161 + 12-16° =
=256 + 176 + 12 = 444,

MNepeeeaunte 4ucna 12,5, 57,5 79 ABg DDy, EFg B AecatudHyio cin-
CTEMY CYUCAEHMS.

He BwiNONHAA Nepesoaa Y cen B Apyrre CUCTEMbI CHMCNEHWS, BbIICHWUTE,
MOXET N HUCno 225 OeiTeE 3aNUCaHO B WECTHAALATEPWHHOR CUCTEeMe
kak 11F.5. Kak Bel paccyxganu?

Cena3b ¢ ABOUYHON CMCTEMOW CHYMCNEHMA

OcHOBaHAA ABOMYHOM M IIECTHANUATEPHYHOH CHCTEM CBAZAHB COOT-
HomeHuem 2¢ = 16, mo3TOMY MOMHO TEepeBOAMTL YHUCJIA M3 IIECT-
HAANATEPUYHONH CHCTEMEl B ABOMUYHYK) HaAUpPAMYIOo, Kamayie nudpy
OTHEILHO. ANTOPHTMEL OEPEBOAA UMCE W3 IMeCTHAANATEPAYHOH CH-
CTeMBl B JBOMYHYIO B 00pDATHO NOJHOCTLID AHAJOCMYHLI COOTBETCT-
BYIOOIMM AJFOPHTMAM ANA BOCHMEPHYHON CHCTEMBL.

Kaxpaaa mecTHagnaTepUYHad UIMppa IIPEACTABIAAETCA B BHAE

mempadet (rPynnsl A3 4eTHPEX ABOMYIHBIX mudp) — Tabn. 2.3.
Tabmaoa 2.3
0 0000 8 1000
1 0001 9 1001
2 0010 A (10) 1010
3 0011 | B(11) | 1011
4 0100 C(12) 1100
5 0101 D(13) 1101
6 0110 E(14) 1110
7 0111 F (15) 1111




WecTHaguaTepnyHasa cUcTeMa cHUCReHnn m

0

AJII‘OpHTM IIepeBoJa LIeCTHANUATEPHYHOY YHCJAA B OBOHYHYIO

CHCTEeMY CUHCJIeHHUA

1. TlepesecTu KAV DUGPY OTAENLHO B JABOAUYHYIO CHCTEMY.
SanucaTe pesyJABTATHL B BHIEe TeTPpal, ACOABIAA, €CJIH HYXKHO,
HYJA B Ha4YaJe TeTpaibl.

2. COeIURWUTE TeTpaabl B OAHO <«JIJIHHHOE» IBOHIHOE YHCJO.

MepesegnTte wvcno EA123; B ABOMNHYIO CUCTEMY CYUGEHMUS.

AnTOopaTM DmepeBoaa ABOMUYHOIO YHCIA B IMECTHAALATEPHIHYIO

CHCTEMY CUHCJISHHA

1. PazfnTe ZBOAYHCE WHCJAO HA TeTpalbl, HAYUKRAA cnpasa. B Ha-
yajo caMoii meppoit TeTpaii ROOABHTH HYJIH, €CHU 5TO He0b-
XONHMO,

2. IlepeBecTH KaKAVI0O TeTPAAY OTIAEJBEO B MIECTHAINATEPHIHYIO
CHCTEMY CUYWCJICHHA.

3. CoegmuuTh moAyYeHHEIE HEMGPH B OAHO «IJIHHHOE» YHCIO,.

MNepeeepute yucno 11111010011, B WECTHAALATEPUYHYIO CUCTEMY.

ITepeBoa #M3 NIECTHAAIATEPUYIHOM CHCTEME B BOChMEDHIHYIO
(1 oOparHeo) yaoOHee BEHINOJHATE 4Uepes ABOMYHYIO cHereMy. Moskno,
KOHEYHO, HCIIOJB3OBAThP H HAECATHYHYIO CHCTEMY, HO B 3TOM Cjaydae
00B6M BBIYHACHEHHH Oyaer SHAYHTENLHO OGOabOIE.

MNepeeeante yncno 2FA.g B BOCBMEPWYHYIO CUCTEMY CHUCHEHWA OBYMS
cnocoBbamu: Yepea ASCATUYHYIO CUCTEMY KM Yepea ABouuHyiD. CpasHuTe
o6bém paboTel ana atux cnocoGoe. Kakoi M3 HUX npowe?

Mepeeegute uyucno 1655 B WeCTHAOUATEPUYHYIO CUCTEMY CHMC/IEHUA ABy-
Ma cnocofamu: Yepes HeCATUYMHYIO CUCTeMY K Yepes asoudHyo. Cpas-
HUTE 06BEM paboTel amm 3tux cnocobos. Kakoid 13 HUX npoiue?

ApudmMernyeckre OEeRCTEBUNA

Kakasn caman ¢tapwana uvdpa B WECTHRAUATEPWUYHOA CUCTEME CYMCne-
HUA? B kakoMm chydyae npu cnoXxeHun OyaeT nepeHoc B CReaylowmia
paspsn?

Mpy BEINOAHEHWW APUBMETUHRCKKUX ONepallMi B IUeCTHAOUATEPUYHOR CKn-
cTemMe yRoBHO cHadana nepernucate NCXOAHLIE YUMGNa, 3aMeHuB Boe OGyKebl
HA X YUCNEHHLIE 3HAYEeHWA.

-




n KoagupoeaHue uHPpOopmaumumn

Pasfeputech B npuMepe:

1 1 11+14=1-16 +(9)

+
C7E ¢ 12 7 14
—— 10+12=1-16 + (6)
D
16D9 14 1613 9 0+0+1—(@

W BbINOAHWTE NO aHANOMMK CRoXeHwe uncen BAC., + CD7,g.

Npu BeuMTAHUK 3aém U3 cTapwero paspaga paeed 10,3 = 16, aece
«MPOMEXYTOYHbIE» paspaabl 3anonHsawTcA undpod F — crapwei undgpoit
CHUCTEMEH CHUCNEHMS,

Paszbeputechk B npuMepe:

5B,y 125 11 (11+16)-14=13=D)
ATE 14 10 7 14 5-1+16)-7=13=D)
1DD 4 1 13 18 12-1)-10=3Q)

WU BbINOJHWTE MO AHANOrMK BbiMWTaHWE uYncen A7C,q — 6DE,;.

Ecnv HyxHO paboTaTs ¢ 4WMCNaMW, 3anuCaHHBIMW B Pa3HbIX CUCTEMAXx
CHUCNEHWUA, UX CHaYana MPUBOIAAT K KakoW-HWGyadb OAHOW CucTeme.

Bbuucaute 533 + 56,5 U 3anuLuTe pE3yNLTaT B ABOUYHON CUCTEME
cHucneHun.

NpumeneHne I.I.IecTHaAl.l,aTepH'-IHOE cucremnbl

IlecTHAZIATEPUYHAA CHCTEMA OKASAMACE OYEHB VAOOHON s 3amm-
€l 3HAUYEHHMR AYeer NaMaATH. BafiT B COBpeMeHHEIX KOMIBLIOTEpAX
npeZcraBaaeTr coboit 8 cocegnux 6uT, T. €. poBHO ZBe TeTpairl. Ta-
KHM 00pazoM, sHaYeEHe OafiToBoil AYeHKH MOMKHO 3AIHMCATE KaK JBe
mrecTHAZUATEPAYHEIe BRGDEHL

g/1(o0|1]1;1]1]|¢O

5 ' E
Kaxawit monybafit (4 6uTa) «yNAKOBRIBAETCHA® B OLHY ITECTHAALATE-
puuHy®0 nudpy. Biaromapsa sToMy 3aMedaTeJNbHOMY CBOHicTBY Ilect-
HaguaTeprdYBad CHCTEMa NPAKTH4YeCKH IIOJMHOCTBIO BBEITECHIITIA BOCH-
MepHYHYIO.

3anvwmrte cojgepxuMoe Aveek namMaTH B BWOe wWwecTHaauaTepu4Horo
qucha:

1] t]oJoft]ofr]oft]1]of1]ojol1]1]




WecTHapuaTepryHas cucremMa CYMUCeHns m

BoiBoAabl

s B mecraaanareprdBoil cucreMe (cHereMe ¢ ocHOBAHMeM 16) mc-
noasayercss 16 mudp: apabexkme nubprl or 0 70 9 H JaTrHHCKHAE
OykBer oT A g0 F.

¢ IlTecTHazuaTepBYHAA CHCTEMA HNCIONB3YVETCH JJIA CHATON 38mucH
ABOMYHLIX Kozoe. Kampas gerpépka (Terpana) OHTOB SATHCLIBA-
€TCH KaK OaHA IlecTHANIATEpHYHAS IHbpa.

o Ilna mepeBoda WHCJIA H3 HECATHUHON CHCTEMBl CUHUCICHAA B IIECT-
HAANATEDHYHYI0 HANO 3amOACaTk B OOPATHOM NOPALKE IENOYKY
OCTATKOB, MOJIVUEHHEBIX OpH AcjleHun umcia Ha 16, Ecnau uwmeno ge-
gurca Ha 16, ero mmecTHaAUATepHYHAA 3anuch BaxaHunBaerca Ha 0.

o JI;1a mepeBoZa MHCAA H3 IIECTHAAUATEPWYHON CHCTEMEI B JecATHY-
HYK HYXHO 3alIBCaTh €ro B Da3BépHYTOH (GopMe B ImeCTHAAUOATE-
PHYHOI CHCTeMe H BBIYHCIHTE OOJAYYEHHYI) CYMMY.

o JIns mepesoja YMCJA M3 MECTHAZNATEPHYHON CHCTEMEI B JBOWY-
HYI0 HYIKIO SAINCATbh KWKIVIO HIEeCTHAAUATEPHUYHYI IuHGPY Kak
YeTHIpe ABOHUYHEIX (TEeTpazy) M COeIWHWTEH NOJYIeHHEIE TETPagbi.

e IInA mepeBoja YHCHA M3 ABOMYHOM CHCTEMBI B IECTHAANATEPHYHYED
HY¥HO pasfHTh YHCHO Ha TeTpaabl, HAUYMHAS CcIOpaBa, H 34MHUCATDL
KUKAYI0 TeTpaAly OTAENBHO KAK OJHY IIecCTHARUATEPHYHYIO 1udpy.

¢ IlepeBponx 9HceNl M3 IMECTHAANATEPHYHON CHCTEMBI B BOCHMEPHYHYIO
u ofpaTHO yZoOHEee BHINOJHATH YEpes HBOMYHYIO CHCTEMY.

UHTennexr-kapra
_ | Ocrarkm or genenua Ha 16
o B ofpaTHOM IOPAAKE
125=7-16'+13-16°=7D,,
IlepeBon B3 gecaTHIHOM

PaspépayTras fopma

CHCTeMbL - JaMACH SHCIA

B IMeCTHAAUATEPUTHYIO
F

7Dy = 7-16'+ 13- 16° =125

ApudmMeruueckue IMecrRaguarTepuanas | | ITeperon 1z miecTHAOATepUaHOH

IeiicTRUA CHACTeME CUNCAeHRA CHCTEMEL B JeCATHYHYIO

/’/\

Ileperon H3 mecTHAALATEpHYHOHE Tleperon B3 AROMYHOHK
CHCTEeMEI B AEOUYHYIO CHCTEMEI B INECTHARIATEPUIHYIO

Te'rpu
5A12F,, = 0101 1010 0001 0010 1111,
Puc. 2.17




n KoaupoeaHue WHPopMaunmn

Bonpocobl 1 3aaaHua

1. Ilouemy B ILIECTHAZUATEPHYHOH CHCTEME CYHCICHHS NOSBHIACL
HeoOX0ANMOCTE HACICJIb30BATh JATHHCKHe OYKBHIT

2. Kak Bm gymMmaere, MOYeMy CeHdYac A SANHCH JAHHBIX B HAMATH
H MATIUHHEIX KOMAHA YANIE BCET( HCIOJIBIYIOT HIeCTHAROATEDHT-
HYIO CACTEMY, & He BOCEMEPUUHYIO?

3. BHIIOCAENTe N0 YKASAHHID YVUHTEIA 3aAaHHA B pabouell Terpaan.

A Moproroeste coobuweHue

«HDHMEHEHHG mec'rﬂa,n;ua'repnq}loﬁ CHCTEMEI CHHCICHHAY

§ 11
KoaupoeaHune TeKCTOB

Knrwoueanie cnosa:

® TEKCT * KOAOBAA CTPaHHLIA
® CHMBOJ o craugapr UNICODE
¢ xoaupoeka ASCII

Paazbeiliteck Ha rpymnul. Kaxgasa rpynna rotoBuT K ypoky HeBosbwoe
coofeHne No OQHOMY W3 NMYHKTOB 3TOro naparpada. Mcnonkaya aonon-
HUTERbHbLIE UCTOMHUKM, HAWAWMTE OTBETH HA BONPOCH B TEKCTE KAXOOro
MYHKTA.

C TO4YKM SpEeEHA KOMNLITEpA, TEKCT — B3TO NOCHEJOBATEILHOCTE
CHUMBOJIOB: OYKB (MPONMHACHBIX WKW CTPOYHEIX, PYCCKHX H JATHHCKUX),
nndp, SHAKOB NpelHHAHHA, CKOOOK, MATeMATHUECKHX 3HAKOB, IPO-
Oe0B MeXIY CJIOBAMH.

Kak xoanpylot CMMBONBLI?

ITocKONBKY B COBPEeMEeHHBIX KOMNIBIOTEpax BCe BHAIB HHAGODMAIIAH
OpeAcTABIeHE B JBOMYHOM KOZe, BC€ CHMBOJIH HYXHO 38KOTHPOBATH
B BHAe ULeNOYeK HYJeH H eJHHUIL.

YacTo AMA CHMBOAOB HCOOIL3VIOT PABHOMEDHOE KOAWPOBAHHE,
IpHA KOTOPOM KaKALIH CHMEON KOAHAPYETCHA CAHAM M TEeM e KONH-
49ecTBO GHATOB.

MycTe KOOOBOE CAOBO ANA CMMBONA 3aHumMmaeT 5 6uT. Ckonbko pasnwvy-
HbIX CUMBONOB MOXHO 33KOAMPOBATH C NOMOLWLID Takoro kopa?




KoaunpoeBaHve TekCTOB

NycTe TpebyeTca 3akogupoBaTte 35 paafuMyHbBIX CMMBONOB. CKONbKO 6uUT
HY>KHO BHIOENWTbL HA K&XAbIA cUMBON?

O6bYHO OOCTYIAKT CIeAVIOIIAM 00pasoM:

1) onpefensaoT, CKOMBKO CHMBOJIOB HYKHO HCIOJAbL30BATE (0003HAUIIM
5T0 YHUCAC — MOWHOCMYb aAfasuma A3BIKA, Ha KOTOPOM CO3JaH
TeKcr, depes M);

2) onpenenAwT HYKHOE KOJAYECTBO NJEROHYHBIX Pa3pABOE i Tak, YTO-
OBl ¢ IX NOMOIIHLI MOMKHC OBLIO 3aKOJHUPOBATH He MeHee M pas-
HBIX cHMBOJOB (T. e. 2! =2 M);

3) cocTaBnAKRT KOXOBYI> TAalamny, B KOTOPOH KAXIOMY CHMBONY CO-
MOCTABAAKT KON — Iejloe 4YHUCciIo B MHTEpBane ot O jgo 2fF - 1;

4) KOJMBI CUMBOJIOE HEePEBOIAT B TJBOWYHYIO CHCTEMY CUHCIEHUH,

WpudrTo

B rexcrormx daiinax (KOTOpHE He copep:arT odopMieHNd, HAIpHMep,
B Qailax c pacioupeHueMm #xt) XpaHATCA He HAcOpasKeHUS CUMBOJOE,
a mx Kozpl. OTKyzaa e KoMmisioTep Oeper M300pa)eHHs CUMBOJOB,
KOUZA BBEIBOAHT TeKCT HA 3KpaH? OKaspiBaeTcs, IIPH 3TOM ¢ AUCKA
garpysxaercHa coenuansHeill mpudroeoil daiin. B HEM XpaEATCA H30-
fpamenns CUMBOJOE, COOTBETCTEYIOIONE KaXXAOMY W3 KoaoB. Amenso
3TH M300pAKEHNST W BEIBOAATCA HA HKPAH. ITO 3HAYUT, UTO IPU
V3MeHeHHH mpudTa TEKCT, NOKAAHHHIH Ha SKpaHe, MOMeT BBITII-
JeThb coBCceM mo-apyromy. Hanprmep, MHEHorme mpudTE He COZEPAAT
uzobpaxenuii pycckux Oyks. IlosTomy, xorza BH nepepaére (min
mepeceLIaeTe) KOMY-TO TEKCTOBRIH dalj, HyXKHO yO0emuThCa, UTO ¥
ajgpecaTa ecTh HMCOOJB3OBAHHEIH BamMmA mrpudT,

B mpudroom tdaiise aia KamAOTO KOAa XpaHUTCA H300parkeHme
COOTBETCTBYIOLTero cumseogia. IlopToMy odYeHBb BAXKHO, 4TODBI KOA, Ha-
npuMep OyeBRI A, OBl OAUMHAKOBEIM Ha BCeX KomnoblTepax. Ecam
JBA KOMObIOTEpA GYAYT HCIOJAB30BATH PasHBIC KOJAOBBE TAOMHAIBI, TO,
JasKe MCHONAB3YS OZMH M TOT e mpmdT, MBI YBHAUM [ABa COBEDIIIEH-
HO PasHEIX TEeKCTa.

CoBpeMeHHEIC TEKCTOBBIE IPOIECCOPLEl YMEKT 8Hedpamb MIPUGTEL
B ¢afin. Xorsa daitn yeenumyupaerca B oOeémMe, agpecar YBHAUT €Tro
B TAKOM ’Xe BHZe, YTC WU BEHIL.

Mcnonbaysa AOMNONHUTENbHbIE MCTOYHMKK, HalguTe OTBEeThl H& BONPOCHI. m
— Kakue paclmpeHns UmerT WpudToBble $ainb?
— Kak BHeaApWTb wpudT B SOKYMEHT B TEKCTOBOM MNpOUECCCpe, KOTO-

pbIA Bbl MCMOAL3YeTE?




n KopupoeaHue uHgpopmaLumm

Koanpoeka ASCII

Tenepr mogymMaeM, KaK AEKOAUPOBATHL IOJYYeHHOE ABOMYHOE cooline-
HWe, B KOTOPOM B3aKOAWPOBAH TeKcT. Ja 5TOro HaM HYIKHO BHATH,
Kakoit cumpon (6ykea, mudpa M T. II.) COOTEETCTBYET KaXKIOMY H3
NPAHATHIX ZBONYHEIX KOJAOB, T. €. HYHa KOJoBag Tabuamnoa.

Jna mepefadyd TeKCTOE paspalOTAHBI CTAHAAPTHI, KOTOPhIE 3aKpemn-
JAKT OnpeaeqEHHLIE KOALI 3a cuMpojaMu. (QCHOBHOK MeXIyHADOX-
HEIA crapgapr — T7-OmTHaa xoaupoBxka ASCII, B KOTOpPYIO BXOIAT
27 = 128 cumsomoB ¢ komamu ot 0 g0 127T:

o mudper or «0» mo «9» ¢ xomamm oT 48 mo 57;

¢ JIATHHCKHE OYKBBRI; TIPOMUCHEIE, OT «A» 10 «Z» (¢ KomaM#| OT
65 no 90) 1 cTpouHkIe OT <a» A0 «Z» (¢ Komamu oT 97 mo 122);
SHAKM NpenwHAHwWA: .,:;!?
crobru: [J(} ()
MATEeMATHYECKHE CHMBOJLL: +-%/=< >
HeKoTOpEIe Apyrume 3Hakm: «#$% &°|@\_~

E Mcnonb3ya OONOAHWTENBHLIE WUCTOMHWKW, HAMOWTE OTBETHI HAa BONPOGHI.
— Kak pacwwvdpoeatbe cokpaileHue ASCII?
— Kakue cUMBOALI UMEINT Koasl oT 0 go 327
— Kak, 3Has kog nponuCHOW NatuHCKOM OyKBbl, ONpedenvTe KOA COooT-
BETCTBYIOLLEA CTPOYHOR OyKBLI?

OpHoBaiTHEIE KOAUPOBKWU

B coBpeMeHHBIX KOMNOLIOTEPAX HNAMATE COCTOHUT M3 8-OATHEIX A4YeeK —
6aiirop. ITosromy kK wromaMm ASCIl moxu0 noGasurs e omua (cTap-
wwuit) 6mT, TakuMm oGpasom, nogyuaerca B-GurHAs KOAUPOBKA. JTOT JO-
NONHATENLHLIE GUT MO3BOJSeT NoOABHTE B Tabmuny emé 128 cumposos
¢ xogamu ot 128 mo 255. Takoe pacmmapenue ASCII gacTo HassBawT
rodosott cmparuyeit. IlepByio IIOJOBHHEY KOJ0BOI CTpAaHHALEL (KOABI OT
0 mo 127) sapmmaer cranaapreas tabmavuma ASCII, a BTOpYHO — CcHM-
BOJIBI HAIHOHANBLHEIX adasiToR (HalpuMep, pyccKne GYKBEI):

4 127 128 255
| ASCIT [ HanuoHANBHBIE 81GaBATH |

. ./
R

Koposaa crpanmna

IIIA pyccKROTo ABLIKA CYIIECTBYIOT HEeCKOJLKO KOZOBEIX CTPaHHIL,
KOTOpHIe OLLTH paspaloTaHHE AJA PAasSHEIX ONEPalHOHHEIX CHCTEM,
Hawnbonee M3BeCTHEHI:

¢ Windows-1251 (CP-1251) — B cucreme Windows;
s KOIS-R — B Unix-coBMeCTHMLIX OIepPAITHOHHLIX CHCTEMAX H
9NeKTPOHHOH IIouTe;




KOJJ.MDOB&HHG TEeKCTOB m

* alnrTepHATHBHAA Kogupopka CP-866;
o MacCyrillic — ma xoMnbloTepax KoMuaHum Apple,

I[IpobsemMa COCTOMT B TOM, UTO, €clu HalpaTk pyccKkmuil TEKCT B
ognoii xogupoBke (Eanpumep, B Windows-1251), a npocMaTpHEATH
B gpyroit (mranpumep, B KQI8-R), Terkcr OyaerT O4YeHb CJOKHO IDO-
YHTATDH:

Windows-1251 KOI8-R
SIapaBcTBYil, MHp! rfAIIIEBEAPBCH, JXII!
sATBYYOUXEK, HIAT! Bapaecteyil, mupl

Ons pebG-crpanun B HETepHeTe 4YacTo HCHOJNB3YIOT KOAHMPOBKH
Windows-1251 u KOIB-R. Bpaysep mocne 3arpyskM CTPAHUIEL IIbI-
TAETCH ABTOMATHYECKH ONPerenuTh eé RoaupoBry. Hciw eMy 3aTo He
yAaéTCH, BEl YBUAMTE CTpaHHLI Habop GYKB BMECTO MOHATHOTO pyC-
CHOTO TEKCTa, B 9TOM ciyuae HYIKHO CMEHHUTH KOJUPOBKY BPYYHYIO
¢ MOMOIOLKD MeH Bud.

Mcnonbays AONONHUTENLHLIE MCTOYHUKKM, HAWOWTE OTBETHI HA BOMPOCHI. E

— Yt0o Takoe ncesporpadyka M 3a4eM OHA UCMNONL3OBANAChH?

— B Kakmx OnNepauMOHHbIX CUCTeMAaxX 4N PYCCKUX TeKCTOB WMCNOfb-
syetca koanpoeka CP-8667

— Hailaute kogbl pycckux BykB «A», «B», «[l», «P», «f» B KOogMpoBKax
CP-866, CP-1251, KOI-8R, MacCyrillic;

— B KaKiX KOgvpoBKax pycckue OyKBbl pachonoXeHsl Mo angaeuTy,
a B Ka3KWX — Het?

Koaupoexu UNICODE

Jwbaa 8-GuTHAA KOOOBAA CTPAHUIA MMeeT CepPhesHoe orpaHmuYeHve —
0H& MOKET BKJIYATL TOJAbLKO 206 cuMBojom. IloaroMmMy He mosydnT-
ca HaOpaTh B OAHOM ZOKYMEHTE YACTH TEKCTA HA PYCCKOM SABHIKE,
a JacThb — Ha KUTaiicKOM.

Jduna pemenua atnx npobaem B 1991 romy OviF NPUHAT HORBRHIHA
cragaapr UNICODE, xoTopsiii mosBoJiseT XpaHuUT: B opHolt Tabmmoe
KOALI CHEMBOJIOB JIIOGBIX CYIOECTBYIOIMMHUX (| AayKe HEKOTOPBLIX MEpT-
BEIX) ASBIKOB, MATEMATHYECKNE I MY3EIKAJNBHEIE CHMMEBOJE M Ap.

Ecnm MBI XO0THM XpaHHTbL B KOZOBOH Tabamuie GojabOoie pasHBIX
CHMBOJIOB, HYKHO yBEeJHYIHMBATH MECTO, KOTOPOe OTBOAMTCH IIOK
KOA Kapaoro caMpozia, Hanpumep, ecin HA KAXIBIH CUMBOJ BEHI-
IexuTh ABa GaifiTa, To MoXXHO sakozuposarh 218 = 65536 cumso-
ace. B coepemenHoii Bepcuu UNICODE MOMKHO HCIOJB3OBATH HAC
1112064 pasauaubix cuMBOX0B., CuMBonm us rabmaunepl ASCII mMme-
r B UNICODE Te e caMbie KOALI, T. €., 3TH CTAHAAPTLI COBME-
CTEMBI Mesxay coboii.




n KoauposaHne wHboOpMaUnm

B cracreme Windows ucnonesyerca xoaupoeka UNICODE, naskel-
Baemag UTF-16 (or amrn. UNICODE Transformation Format —
dopmar upeobpazosanna UNICODE), B nelt Bce mHaubGonee BamHEe
CHUMBOJBI KOAHDPYIOTCA ¢ moMomei 16 Sut (2 Bailirt), a pearo MCIONL-
gyeMble — ¢ IOMOmIbIO 4 GaiiT.

B Unix-nopgobHbix cAcTeMax, Hanpumep B Linux, game npume-
BA10T Koaupoery UTF-8. B Hell Bce cAMBOJAB, BXOAALIAEe B TaOauUDy
ASCII, kogupyiores ¢ nomonisic 1 Gafita, a APyrue CHAMBOJE MOIYT
gaEuMaTe or 2 go 6 6Gaiir. Teker, cocToSIMMIE TOABKO M3 CHMBO-
a0e Ttabaunem ASCII, KogmpyeTca TOYHO TAK Ke, KAK H B KOAHPOB-
Ke ASCII, u ero pasMep rohydaeTcs B JBA Pa3d MeHBLINE, 4eM IIPH
verneaszoeagun UTF-16. Ilo aamERIM nOMCKOBON cucremmul (Google,
Ha koHell 2014 roaa 6onee 80% caiitos B HuTepHeTe McOOML30BAIH
rkoauposry UTF-8.

T'naBuoe pocromucreo KopgupoBok UNICODE B ToM, 4TO OHH ©O-
SBOJNISIOT MCHOJIL30BATH CHMBOJB DA3HLIX ASBIKOE B OTHOM JOKYMEHTE,
3a 3T0 NIPUXOIUTCH PACHNAYWBATECH YBenudenmem oObéma daiinos.

HUCcnone3ya JONOAHWTEAEHBIE WCTOYHWKW, HAWOWTE OTBETHI HA BONPOCHL.

— Ckonsko cumBonoB celdac pobasnero B Tabnnuw UNICODE?

— Ckonbko GalT OTBOOMTCH HA KKAYID PYCCKyio OYKBY B KORWPOBKE
UTF-87?

— Kak Oypet BoirnageTs ¢pasa «3apascTeyii, Mup!», ecnm Habpartb e€ B
kopupoeke UTF-8, a npocmarpuBatk — B kogupoeke Windows-12517

UndopmaunoHHblii 00bEM TEKcTA

HudopManmonssif 0fbéM TeKeTra — 3T¢ KOoMuuecTBO HEPODMaum,
3AKJIIOYEHHOe B 5TOM TekeTe. TekeT, Kak M Bce BUALI HAHHBIX, Xpa-
HUTCA B NaMATH KOMIILIOTepa B ZBOMYHOM Koge. IlosToMy 3a HH-
dopmanuoHHEMA 00BEM TeKCTA NPEHAMAKT AJUHY LENOUKH OHTOB,
B KOTOPO# 3aKOAMPOBAH TeKCT (BCIOMHUTE mMarepHan T Kiacca).
YacTo TeKCTHl KOAHPYIOTCA ¢ IOMOINLI0 PABRHOMEDPHOTO KOZA. JITO
3HAYHUT, 9TO HA KaKABIH CHMBOJI BHIZeJAeTCA OZHHAKOBOE KOJHYECTBO

our.
0 IIpn paBpROMEPHOM KOAUpOBaHUMN HHGpOpManuoHHHI o0LéM c006-
IMeHHA BHYHCAAETCA 10 (opMyie
I=L-i
rae L — panHa cooOuieHHA (KOJIMUECTBO CHMMBOJIOR), & i — Ian-

Ha KOOOBOI'C CJOBaA KaxXJ0T0 CHMBOJA.

Onpeaenute WHGOPMAUMOHHLIA 06bEM coobweHna

NYCTb BCEFQA BYAET COJHLE!
ApU UCMoAL20BaHWKM 16-BUTHOM KOOWPOBKW.




KogupoBaHue TeKkCcTOB m

Beinvwure B TeTpags BCe pasnNWyHbIE CMMBONbI, KOTOPbIE UCAOAL3YIOTCH
B CooBweHun

MALUA NIOBUT KALJY.

CKONbKO BWMT HYKHO BblOEAWMTb HA KAXObIA CUMBON, €CAN HUKAKUX APYIMX
CHMBONOB B COOOLIEHWH HET?

Onpegennte wWHGQOPMaUMOHHBIA 00bEM (B  kunobarTax) Gpowopol,
B koTopoA 10 cTpaHMu, TeKCTa, Ha KaxaoW cTpanuvue 32 cTpoku no
64 cuMBORa B KaXOOM, vcnonb3yerca B-ButHas kOAMPOBKA.

Bo MHOrmx 3ajadax Ha ONpejejeHMe KOJHYecTEa MHAGOpMannnA 0
MOYKHO SHAYHUTEJIBHO YIPOCTUTE BEIYHCIECHHA, €CJU 3IaIUCHBATH
BCe BeJIHIWHbL KAK CTelleHH quciaa 2.

HampuMep, B mocaenmeii sagade 32 = 25 64 = 26, Tloaromy
KOJHMYECTBO CHMBOJIOB HA cTpaEmme pasHo 3264 = 25.26 — 211
a 06IIee KOJIMIECTBO CHUMBOJIOB B Gpommiope: L = 10 - 211,

Kaxenriit cumeon szanumaer 8 Gur (1 6aiit), mosromy wundoOD-
MAIMOEHBIE 06BEéM Tekxcra paeer 10 - 211 Gaiir. BcmomeEMM, uTO
1 K6aiitr = 1024 6Haiita = 21° Gaiir, mosToMy masA TOro, 4robbl ITe-
peBecTH ROJIMYecTBO MEQOpMAnHHA 13 6aliToB B KmaofaliTal, HYMXHO
pasgeanTs uncio Ha 210, Tloayuaem:

_10-2! 10-21

i024 ~ 3io = 20 Ko6aiir.

Tekct pomana A. C. NMywknHa <EBrenmwit OHermre 3anumaeT 187 cTpadnu,
HA KEXKAOW CTpaHuvue naneyataHo B cpegHem 885 cumeonos. OueHute
uHpopMauVoHHBId o6béM aT0ro TEKTa (B Kunobalitax), ecAv OH 3anucaH
B 16-6UTHOI KogMpOBKE.

BbiBOAbI

* Bcau KOHOBOE CHOBC JAJA KaMJOro CHMBOJA 3aHUMaeT i OHT,
¢ NOMOMIBLI0 TAKOTO KOJA MOMKHO 3AKOAUPOBATE 2! DASTIMYHEIX
CUMBOJIOB.

* Ecau HY:XHO 38K0ZUPOBATE M pa3NUYHBEIX CHMBOJIOB, TO KOJKYECTBO
6UTOB i ANA KAMXFOTO CHMBOJE HY:KHO BBISHpaTh M3 yeaosua 2t > M,

e B TekcroBeix daimax cofep:KaTcA TOJBKO KOALI CHAMBOJOB, & HX
H306paAKeHNa XPAHATCA B MAMATH KOMNOeIoTepa. COBpeMeHHRIe Ome-
PAIMOHHEBIE CHCTEMEL 3arpY:Kai0T H300pameHnd OYKB M JPYFHX 3HE-
KOB H3 CHOeOHANBHRIX IIPH(PTOBEIX (aiinos. JOKYMEHTH TeKCTOBBIX
NPOLECCOPOE MOTYT COAEDPIKATEH BHEADSHHBIE INMPHUQTHI,

e ASCII — »r0o T-0MTHAH KOZHPOBKA, KOTOPAA HBAASTCH MeEXAVHA-
pogHEIM cCTangapToM. OHa COAEPXHUT THPPH, JATHAHCKHE OVKBHI,
CKOOKHM, JHAKH NPeMUHAHWA, SHAKK apmpMETHYECKUX Omepanmi u

ApYTHe CHMBOJBI.




n KoaunposaHne WHdpopmaunn

Opnobaiitaere (8-0ETHEEIE) KOAHPOBKH (KOZOBHE CTPAHHOEI) BEKJIIOTAKT
rabnuy ASCIH (cumsBonamu ¢ xogamu 0..127) ¥ RODONHHTEABHYID
yacTk (CHMBOAHL ¢ wogamMu 128...255), B KOTOPYI0 BXOAAT CHMEOJEL
HAHOHANBHRIX andpaBHTOB.

Cranpapr UNICODE nmozeoJideT SAaIHCHEATE B OAHOH Tabmuue KOABI
CHMBOJIOE JIOOBIX CYLIECTBYIOIIHX (M JaKe HEKOTOPHIX MEDTBBIX)
A3BIKOB, MATEMATHYECKHEe H MY3BIKAJBHEIE CHMEBOJIMI H JIp. (BCETro
o 1112064 seaxos).

B onepammonEoii cucteMe Linux m B HHTepHeTe 4acTo HCIOAB3YET-
ca xonupoeka UTF-8. B weif Bce cEAMBOARI, BXORAMUEe B TabIaHIY
ASCII, rogupyiorea ¢ ooMolge 1 GaiiTa, a Apyrme CHMBOJBI MOTYT
saHHMaTL or 2 mo 6 GaiiT.

JJda RoZHpOBAHMA BeD-CTPAHHL, HA PYCCKOM ASBIKE HCIONL3YIOT KO-
avposkn UTF-8, Windows-1251 u KOI8-R.,

IIpu paBHOMepHOM KOAMPOBAHMH HHEbopMalHMoHHEIH 00BLEM c006-
HIeHHA BeruHcAAercA oo dopmyle [ = L i, rme L — piawmHa coob6-
mieHUA (KOJAHYECTBO CHMEOQJIOR), & { — IJHHA KOZOBOrO CJOBA
KaXaoro cHMBOJIA.

Bo mHOrmX 3aJavyax Ha ONpefAeeHHe KOJWUecTBa HWHOOPMATHH
MOMKHO 3HAYMUTENHEHO YIPOCTHTL BHIMUCIAHHA, €CJH 34IHCEIBATL
BCe BeIHYHMHEBI KAK CTemeHH uHcaa 2.

UHTennexkr-kaprta
BHEpEeHHE
Kogel cameonos  Msofpakenus o \‘\‘
Hadopuanmuonsei | TexcroBhle Mpudyrorrie HoEyMeHATE
obném J = L-i N daiire aiine
\ | /J
Kogosnie
TabnHIL Komup €
¥
FirN
4 Al
0..127| ASBCII @v\‘_‘ Kopmoerie |[()..255 I UNICODE | Aol 112 064
Tgr..tg CTPAHMLEL CHMBOJIOB
- Y
Ar..'EY, Windows-1251
gt . '=z2!? KOI-8R
000 CP-866 [uTF-16 | | UTF-8 |
L iit7bmnjmey  MacCyrillic ASCII- o 1 6attry
WIYASREN R\~

Puc. 2.18




KogvpoBaHune PUCYHKOB: pacTpOBblA MeTon m

Bonpocsl U 3apaHuna

1. Kag BB ZOyMaeTe, modeMy H300pakeHMA CHMMBOJIOB XpaHATCA B
oTACJIBHBIX (daiinax?

2. Bel XOTHTE¢ MCOOMLIOBATH B TEKCTe OPUAVMAHHEIN coGCTBeHHEIN
CHMEOJI, KOTOPOr'O HeT HH B OAHOM IIpndTe. KAaKHMMH IyTAMH 5TO
MOMKHO CHeJaTh?

3. Bu camp paspaborany mpH@T B XOTHTE HepeciarTh APYTY HOKY-
MEHT, B KOTOpOM 3TOT WpHdT HeOoab3svercda. Kakmmu crnocobaMu
3TO MOMKHO CACTATL?

4, B 4éM AOCTOHHCTBA M HEJOCTATKHM BHeApPEHHA IIPUPTOE B HOKY-
MeHT?

5. [ToueMy B COBPEMEHHBIX KOMIRIOTEpAX HCHOOJBIVIOTCH KOTHPOBEM,
B KOTOPBIX KAaMALINA CHMEBOJ 3AHMMAET IelIoe YMCI0 GaToR?

6. IToueMy MCHOJAB3OBAHHE KONOBBIX CTPAHNII, AJMS KOKHPOBAHHUS TeK-
CTA MOMKET HPHUEBECTH K npobaemam?

7. Ure rakoe UNICODE? B 4éM ZOCTOMHCTBA H HEZOCTATKH HCIIOJNB-
30BAHHUA 3TOr0 ceMelcTBA KOAHUPOBOK?

8. Boopy:kuBiinck TAGMMIIAMHM PASIHYHEIX OZHOOANTHEIX KOAHPOEBOK,
pasbelimecy HQ napbi H HANHIIHTE APYr APYrY KOpPOTKoe coo6-
IIeHne, COoAep:Kallee IIeCTHAAUATEPHYHEIE KOIBI CHMBOJ0B. He-
noae3yiTe JOYI0 KOAHPOBKY, HO He coo0mmaiiTe eé HamapHARY!
IlocrapafiTechk pPaAcKOTHUPOBATE ANPECOBAHHOE BaM cooOImeHme.

9. BHOOJHNTE TIO YKASAHHIO VUHTEJA 3aflaHHA B pabouelt Terpajgwu.

NMoaroToBbTE COOOLIEHUE

a) «Craggapr UNICODE>»

0) «Kognpoepxa UTF-16»

B) «Komuposra UTF-8»

r) «BHeapenme mpadTOR B AOKYMEHTHI»

HUHTEepecHsie CalTh
unicode-table.com/ru/ — rtabmuua cmmsoaoe UNICODE

§ 12
KopnposaHme pNCyHKOB: pacTpoBbiii MeTox,

Knrwouweante cnosa:

® pacTp ¢ peeropas Mmogear CMYK
* IMHKCeIh ¢ IBeTOBAs Mojeanr HSB

¢ pa3pelIeENe ¢ rIyOMHA IIBETA

s UBeToBad MogZear RGB .

LOBETOBAA IAJIHNTDA




ﬂ Kopguposarne wvHdopmaumn

0

PrcyarkaMi ME OyZeM HASHIBATE Bce H300DAXKeHMA, KOTOPHX Xpa-
HATCA B 06pabaTHIBAIOTCA KOMIBIOTEPOM, B TOM dHCJIe GoTorpadum,
KapTH, YEepTeXH H Ip.

PaaBesitecs Ha rpynnel. Kaxaas rpynna roToBAT K YPoky Heboabwoe
cooBlWeHre N0 oOHOMY M3 MYHKTOB 3TOro naparpada. Hicnonb3ya gonon-
HHUTENLHBIE WCTOYMHKEKN, Haﬁ.u.me OTBETEI HA BOMNPOCHl B TEKCTe Kaxaoro
nyHKTa.

Y70 Takoe pacTpoBoe KOaMpPOBaHue?

PrcyHOK cOCTOHT M3 JHMHMI B 3aKpallleEEBIX o0jgacteil. B naeane
HaM HY:KHO 3aKOZUPOBAThH BCE OCOGEHHOCTH 9TOT0 H300pa'KeHHA TaK,
yrolB ero MoXHO OBJIO B TOYHOCTH BOCCTAHOBHTH H3 Koaa (Hanpu-
Mep, PACHEYATATH HA IIPHHETEpE).

H jaunusa, B ofJacTh COCTOAT M3 HeCcKOHEYHOro UHCJIA TOYEK.
IIBer Kaxxmolf M3 3THX ToYeK HAM HYKHO KAK-TO 3aKOAMPOBaThB. Tax
KaK Todek OeCKOHeYH(O MHCIO, LJA 3TOr0 HYMKHCO OBCKOHEYHO MHOTO
IaMATH, HO’TOMY TAKHM crocoboM m306paenne 3aKOAHPOBATE He
vaacTcd., OHAKO <«OOTOUYEUHYIO» HIAEI0 BCE-TAKE MOMKHO HCHOJIL30BATH.

Hauném ¢ uépuo-Gemoro pucynka. Ilpegcrasum cefe, uTo Ha H3O0-
Opanmenne pomba HANOMEHA CETHA, KOTOpadA pa30HBaeT ero Ha KBajpa-
Tukn. TaxkaAa ceTKa HASHBaeTCA pPacTpoM. Temeps KaKIBIH KBAJpDAaTHHE
BHYTpH pom0Oa 3anp8M 4YEpHEIM LOBETOM, A KAMABIH KBaJPATHK BHE
pomba — OemmiM. JlgA Tex KBaApPATHKOB, B KOTOPBIX UYaCTEH OKAa3a-
JACh 3aKpalneHs uépPHRIM LBETOM, A YACTh — OeJbIM, BEIGEpeM LBeT
B 3aBUCHMOCTH OT TOro, Kakad uacTh (uépHaa Han Oenad) OobIe
(puc. 2.19).

I
B

Puc. 2.18

Y HAC NOAYURICA PACTPOBLIH PHCYHOK, COCTOAIINH N3 KBaJpaTHKORB-
IHKCceIeid.

IMuxcem. (aura. pixel: picture element — sjeMeHT PHCYHKA) —
9TO HaUMEHBINHH HJeMeHT PHCYHKA, AJA KOTCPOTC MOMKHO 387aTh
CBOH IBeT.




KoaMpoBaHWe PUCYHKOB: PAacTPOBHIA METon m

Paz0He PHCYHOK Ha KBAJPATHKH, MBI BRIODOJHHJIH €TI0 JUCKPETH-
samuro, JleficTeuTeibHO, ¥ HAC OLLI HENPEPHIBHEIH PHCYHOK — H30-
Gpasxkenue poMOa. B pesyabTaTe MBI HONYUIIH MUCKPETHLIH OOhexT —
Habop nukceneii.

JeoMuHEE KO& AnA 4épHO-Geloro pHCyHEKa, OOJAYYIEHHOTO B pe-
3yIbTAaTEe OUCKPETH3AUNH, MOMKHO HOCTPOHUTE CAEAYIOIMHM obGpazoM:

1) Kopupyem Hesble NHUKCEIH HYJIAMH, a 4épHLIe — eqAHHIAMBAD;

2) BEINMCHIBAEM CTPOKM MOAYUeHHOH TaGAMIEl OAHY 38 Apyroil.

ITorasmxem a1T0 Ha mpocToM npumepe (puc. 2.20).

0(0{0!1]|1|0[1;0
0l0({1;010|1(1(0
ol1|0|0|O0O}|O[|1]|O
1({1y1)1111}1(1]1
011(0|]0j0O|0[1]0
Ol1;0|1j1}|0(1]|0
011;0]1371|0(1]|0
ogl1(1j1j111(1|0
Pue. 2.20
IIInpuna sToro pucyHKa — 8 NOHKcedel, MOYTOMY KaMIAas CTPOKA
TalJHUIEl COCTOMT W3 & OBOWMYHEIX paspaxnoB — OGurop. Urobel He

HMCATH OY9€HE JJIHHHYK HeNOYKY HYJIEH M e[HHHAL, YI00HO HCT0JB30-
BATH HMIECTHAAOATEPHYHYIO CHCTEMY CUHCICHHMS, 3AKOAHPOBAE 4 cocel-
nux GuTa (reTpany) oamofl ImecrHaguaTepuunoit mudpoit. Hampumep,
AN NepBOil CTPOKH MHoOJydaeM KOX 1A

ojo0(o0;1f({1|(0]|1]O
1 A

a ana Beero pucyHka: 1A2642FF425A5ATE,,.

Micnoneaya Nony4erHbld WeCcTHAAUATEPUYHBLIA K04, KAPTWUHKKM, NOACHATAATE
ef 1ndopmMaunonHolil o0béM B OUTax u GanTax.

OueH: BAYKHO HNOHATH, UTO MBI IPHOOpESIN H uTO HOOTEPANH B
pE3VJIbTATEe AHCKPeTH3AOMH. CaMoe TJIABHOe — MBI CMODIH 3aKOIH-
poBaTs m3006paykeHHe B IBOMYHOM Kofe. OOHAKO IpH 3TOM PHCYHOK
HCKABIICH — BMECTO poMOa MEI DOAyYHJIN HAGOD KESAPATHKCB. Ilpu-

D Momuo caenats u HaoO0pOT, YEPHBEIE OHKCEeNH OGOZHAYNTL HyNaAMu, a Oeible —

eAHHHIIAMH.




n KogupoBaHune nHdbopMaunm

YMHA WCKAKEHHs B TOM, UTO B HEKOTODBIX KBAAPDATHKAX YacTH HC-
XO0JHOTO pHCYHKA OBIJIA 3aKpallleHbl DA3HEIMH I[BETAMM, 8 B 3aKOAU-
POBAHHOM H300paKeHMH KAMALI THKCEeNTb 06d34TENEHO HMeeT OFUH
ueer. Taxnm obpazomM, YACTE HCXOAHOM MHGOPMAIIMH IPH KOTHPO-
BaHWM OBLIA NOTEpAHA. ITO MPOABHTCHA, HANPHMED, NPH YESJAHYCHHH
PHCYHES — KBaAPATHKH YBEIMIUBAIOTCA H PHCYHOK eImé Gonbime
HCKaMcaeTcsa. UTo0b YMEHBUIATE HOTEDHM HHGpOpMADWY, HY)KHO YMEHb-
IIATE pasMep IHKCENdA, T. €. YBeJUUYWBATL paspellleHHe.

Paspemienne — 5T0 KOXHYECTBEO MHKceNell, NPHUXOZAIMUXCA Ha
eIUHHUNY JAHHEVHOTO pasMmepa macOpayeHMA (Uallle BCero — Ha
1 mioiim).

Paspermnenne ofBIUHO MSMepAETCA B MHKCEAAX Ha MI0HM (MCIONE-
syeTcAa aHriamiickoe oGosHauenme ppi: — pixels per inch). Hanpu-
mep, paspemierne 254 ppi osHagaer, 4ro HA FIOUM npuxogurca 254
NIAKCEJIA.

Yem Oonplre paspemeHHe, TEM TOYHEe KOZUpyeTca PHCYHOR
(Merbpme mHEQOPMAIMM TEpPAETCA), OJHAKC OTHOBPEMEHHO pacTéT #
06héM daiina.

OpHa M Ta Xe kapTuHka Gblna OTCKAHWUPOBAHA ABAXAH: B NEPeLA pas ¢
paapeweHuem 300 ppi, a BTOpo# pas — ¢ paapeweHnem 600 ppi. Y10
MOXHO CKasaTbh O pasMepax Nony4yeHHbix dainoe?

CyaiecTeyoT JEA OCHOBHBIX cHocofa HOJYYeHHUS PACTPOBBIX H30-
OparceHui:

1) BROg ¢ momomplo kKakoro-ambo yerpoiicrea, HAOpUMED CHKAHe-
pa, nudpoeore doroanmapaTa MIH BeG-KaMephl; HAIIOMHHM, YTO
IpPB CKAHWUPOEAHWM MPOMCXOZUT npeobpasoBaame MHEPOpMADUHA B
KOMOBIOTCPHEIE ZaHHBEe (onudpoBkral;

2) cosmanue PHCYHKA ¢ ODOMOIOBK Karoi-nmmbo IporpaMMEIL

Mcnonbaya AONOJHUTENBHLIE WCTOYHWKW, HAWAWTE OTBEThI HA BONPOCHI.

— Yemy pageH OAVH OIOWM 8 MUINKUMETPax?

— ECnv OTCKaHVPOBATL PUCYHOK C paspelweHneM 254 ppi, kakoih pas-
mep Gypet umeTe U306GpaxeHve OgHOro MUKcens?

— Kakue pasmepsl B nukcenax Gyper wumeTb uscOpaxeHwe pUucyHka
pasvepom 10 x 15 ¢M, ecnv OTCKAHWpPOBATL €ro ¢ paspewleHvemM
254 ppi?

Kak xogupyertca user?

Yro meJaTb, ecaM PHCYHOK nBerHoli? B aToM cnyuae ama xoampo-
BAHUA ILBETA NHEKCeAs yiKe He ofoliTHck ogHmM OmroMm. Hanmpumep,
B mzobpaxtenmu poccuiickoro duara Ha npesre (puc. 2.21, @ m uper-




KoanMposaHne pUCYHKOB: PacTpOBbIA MeTop, m

HOH DUCYHOK Ha (hop3alle) UeThIpe LBeTA: UEpPHEIH, CHHUN, KpacHpBIH
H Denwrii. [nsa KOAMpPOBAHMA OAHOrO M3 YETHIPEX BAPHAHTOB HYXKHO
2 6uTa, moPTOMY KOJA KalKmoTo mBera (M KoOJ KaMJAOro nuKcenad) Oyiaer
cocTosaTE M3 AByX Owmr. I[Iyere 00 obosmavaer uépmnrin upser, 01 —
kpacHpi#, 10 — cumauii m 11 — OGenwiit. Torms noayuaeMm Taxkyio
rabanny (puc. 2.21, 6 m uBeTHoll pHcYHOK HA ¢dopaalie).

:

0011111111 |11|11|11
0011|1111 j11j11|11{11
00110|10)10|10]|10|10(10
00|10|10|10|10]| 10| 1010
0o0j01|01j01|01]|01|01 (01
oojo1]jo1]01)01)01]01}01

6)

a)

Puc. 2.21

Onpepgenute UHbOPMALMOHHBIM O06BEM KAPTUHKKM Ha puc. 2.21 B BuTax
n B Galitax.

I[IpoGiaema TOJBKO B TOM, YTO OPH BRIBOAC HA HKPAH HYKHO KAK-
TO OOpenedNTh, Kakoii LIBET COOTBETCTBYET TOMY HJIM HHOMY KOAY.
To ecTs MHPOPMAIINKI O LBETe HYKHO BRIPDABUTH B BHAe uuciaa (Winm
Hafopa ance).

IIo coBpeMEeHHOH TEOpHM HBETHOTO 3IPEHHA, a3 4YeJOoBeKa Co-
ACPIKUT UYBCTBUTEALHBIE JJIEMEHTB! TPEX THIIOB. DIEMEHTBI HEPBOrO
THIA JyYIle BCerc UyBCTBYIOT KPACHBIM IBeT, 3JIEMEHTHI BTOPOrC
THIIA — 3€eJE€HEId, a 2JIeMeHThl TpeThero Tuna — cuHuit. Ileer, Ko-
TOPEIH MBI BHAHM, NOJAYYAeTCA KAK PE3YJIBTAT CAOMKEHHWSA CHTHAJIOB
OT BC&X UYBCTBHTENBHLIX 3JIEMEHTOB. I103TOMY CUMTAeTCH, 4YTO JI000MH
neeT (T. €. OIMIVIIEHMHA YEAOBEKA) MOMKHO MMHUTHPOBATE, MCOCGAB3YH
TOJBLKO TPH CBETOBEIX Jiyua (KpacHplfl, 3enéHplii u cuHufl) pasmoi
APKOCTH. JTA MOZeJr LBeTa HaskBaeTca mMogensle RGB mo mauans-
HeIM OyKBaM aHMIMiicKEX ciaoB Red (xpacHniil), Green (senémniii)
u Blue (cuawuii),

MoxkHC HOpegcTABHTE cefe, uTe Mpl B TEMHOH KOMHATE CBETHM
rpema ¢oHADHMKAMI — KPaCHEIM, 3€JEHRIM M cHHEM. Tam, Kyza
nomaxaeT CBET OT KpacHore M senénore ¢GoHApHKOB, Oyzer obiacTn
WEATOTC IBETA; OIPH HAJOMEHHH KPACHOTO M CHHEDNO NOJYYaeTcHA Iyp-
OYypHRIH LBeT; cHHUII W seNéHnlif BMecTe zaloT roayboii. Q6nacte,
KyJa TONajamT JY4YH BCeX TpPEX nBeroB, Oyaer Oemo#r (pue. 2.22 n
LBETHOH DHMCYHOK Ha ¢opsane).




KoauposaHne unHdpopmaunu

Puc. 2.22

SpkocTs KaM ol cocTaBisiolleil (MM, KAK T'OBOPAT, KaXKJIOro
KaHajia) OGBIYHO Komupyerca meybiM uucioml) or 0 mo 255. Ilpu aTom
Ko 1BeTa — 3TO Tpoiika uwmcea (R,G,B), T. e. ApKOCTH OTAEJIIBHBIX
kaHajyioB. Ilser (0,0,0) — sTo uépHBIi 1Ber, a (255,255,255) — OGe-
aeiii (Tabs. 2.4). Ecaum Bce cocTaBiAoIne MMEIOT PAaBHYIO APKOCTb,
TIOJIyYalOTCA OTTEHKH CEPOro IBeTa — OT YEPHOro A0 0eJsioro.

YTo6Bl cAejIaTh CBETJIO-KPACHBIH (PO30OBBIM) I[BET, HYKHO B Kpac-
HOM IBere (255,0,0) omMHAKOBO YBEJIHYUTH SIPKOCTL 3€JIEHOTO U CH-

Hero KaHajsioB. Hampumep, user (255,150,150) — 3To pososBriii. Pas-
HOMEPHOe yMeHbIlleHHe SPKOCTH BCeX KaHaJIOB JiejlaeT IIBeT TeMHee,
"Hanpumep nBetr ¢ KozoMm (100,0,0) — TEéMHO-KpaCHBIM.
Tabnauna 2.4
IlBeT Kon (R,G,B)
KpacHbrit (255,0,0)
3enéHbIit (0,255,0)
Cunnit (0,0,255)
Beursrit (255,255,255)
Yeépubrit (0,0,0)
Ceperit (128,128,128)
ITypnoypHBIit (255,0,255)
Tony6oit (0,255,255)
JKénrerii (255,255,0)
TémHO-IypIIypHBIH (128,0,128)
CBeTJI0-3KEIThIN (255,255,128)

D Y necaTuyHoit apo6no ot 0 mo 1.



KopgupoBaHue pUCYHKOB: PacTpOBbIM METoa, m

HaszoBuTe uBeTa nNo UX kopam B moaenn RGB:
a) (100, 100, 255} B) (50, 50, 50);
6} (0, 80, 0); r} (255, 100, 255}.

UgeT Ha Be6-CTpaHWLAX Y4ACTO 3a8a8TCH © NOMOLULIO WEecTHaaLUATepPWY- e
HeiX kogce B mogenm RGB. 3anvce HadvHaeTcs 3Hakom #, nepeble aBe
WecTHaAUATEPUYHLIE UMDPbl CO03HAYAIDT APKOCTb KPACHOrO KaHana, chemy-
oue Ase — APKOCTE 3eNEHOrQ KaHana W nocnegHve GBe — APKOCTh CU-

Hero Kadana. Takum o6pa3oMm, UBeT KOAMPYETCs B BUOE «OAUHHOID» YWUCAA,
COCTABAEHHONO M3 TPEX HYUMCEeN, KaXOoe U3 KOTOPbIX 3aHUMAET B MaMaATH
1 Gair.

Ha3oeBuTe HAMMEHLIIEE M HAWBONLLIEE 3HAYEHURA, KOTOPLIE MOXHO 3a-
KOAWPOBATL C MOMOLLLID ABYX LUECTHAAUATEPMHHBLIX uMdp.

HazceuTe UeeTa, sagaHHbIE WEeCTHAAUATEPWYHLIMW KOOAMM:

a) #FFFFFE r} #FFO00Q0;

6) #000000; ) #FF6666;

B} #A1A1A1; e) #800000.

JanuwnTe wWecTHAAUATEPHUYHLIE KOABI CAeayioWMX UBETOR:
a) 3enéHbIii; r} CBeTNO-3en8Hblii;  X) TEMHO-3eNEHLIMA;
6} cuHnia; A) CBeTnO-GUHWIA, 3) TEMHO-CUHMIA;
B} XEnTblA; ) CBETNC-XENTHIA; W) TEMHO-XENTLIA.

Tak KaKk APKOCTE KAMAOIO HA TPEX OCHOBHEIX IIBETOB MOMKET
ONpUHUMATE 256 pasnuyHEBIX 3HAYEHWIH, BCerD MOMKHC 3aKOOHPOEBATH
256% = 16 777 216 OTTEHKOB, YTO HOCTATOYHO ANSA 4YeJIOBEKa.

CKONBKO 6UT HYXHO, 4TobBbl 3akoampoBate 256 pasnnyHbIX BapvaHTOB? 0
32 papuwadTa? 4 sapuvaHTa?

Tak Kak 256 = 28, xakzas u3 TPEX COCTABIAAIOINAX 3aHAMAET
B namata 8 Gmt (1 Gaifr), a Bes mEGOPMATIHNA © KAKOM-TO IIBETe —
24 6ura (3 GaiiTa). OTa BeJMYHMHA HashIBaeTcd TAVOmHOI nBera.

Tay6uHa IBeTa — 970 KOAUUYECTBO OUT, HCHONBIYEMBIX ANA KO- 0
AMPOBAaHHSA HBETA OHUKCEJd.

24-6nTHOS® KOAWPOBAHHE IIBETA YACTO HASHIBAKT PEKHMOM HCTHH-
Horo nBera. ns BoIuHCIeHEA OFpéMa pHcyHKa B Galitax mpm Ta-
KOM KOAHPOBRHKH HYKHO OINPEJe/HTh O0Ilee KOJHYECTBO THKceaeil
K (yMHOMHATE IIAPDHHY HA BHICOTY) H YMHOMUTL pe3yJbTAT Ha 3,
TAK KakKk HBeT KaKJIOTC IHKCeAda Koaapyerca Tpema Oaitamu. Ko-
HEYHO, 37eCh HEe YIUTHIBAeTCH cxamue (yMmMeHbneHme obbéma datina
¢ MOMOIOLI0 CHOEIMANBHEIX AJFOPHTMOEB), KOTOPOE NPHUMEHSETCH BO




ﬂ KoanposaHue uHpopmaumn

BCEX COBpeMeHHBIX ¢dopmarax rpadudgeckux daiinos. Kpome TOrO, B
peansHbIX aiinax ecTh 3020060k, B KOTODOM 3amucaHa cayxxebHasz
uadhopManus (HaopuMep, PasMepEl PHCYHKA).

PucyHok pasmepom 20 x 30 nukceneid 3akogvpoBaH B pPEXUME WCTUH-
Horo ugeta. OnpeaenuTe MHDOPMAUMOHHBIA O0LEM PUCYHKA.

Kag npasmgo, YeM MEHLIIE IIBETOB HCIOJABL3YETCHA, TeM Ooabme
OyaeT HcKa)KaThesA OBeTHoe uzobpaskeHme. Taxum obpazom, IpH KOAM-
pOBAHMM LBETA TOX(e ecTh HeM3bextHAA NMOTepA mAEDOPMamMU, KoTopas
nobasageTca K MNOTEPAM, BRIZBAHHLIM AHCKpeTH3anueii. OgHAKO IpH
VBEJIMYCHHH KOJHYECTBA HCIOJLRYEMBIX HBETOB OJHOBPEMEHHC PAaCTET
obnéMm daiina.

Mcnonbaya OONOAHWUTENBHLIE WMCTOYHWKW, HAWOWTE OTBETHLl HA BOMPOCHL.

— Kakve y4éHble cYMTaI0OTCA aBTopamMW COBPEMEHHOW TEeOPMW LBETOBOr0
3peHun?

— Kakoe BhIpaxeHwe UCNonb3yeTcA B aHrNUIACKOM A3blke ana oHoaHa-
YEHWA WCTUHHOrO uBeTa?

— Kakaa wndopmaums sanwcaHa 8 3aronoexke danna ¢popmara BMP?

LiseToBBIe MOaenn

MpI TONBKO YTO IOBHAKOMMJINCE C OZHHM CIOCOOOM KOMHPOBAHHI
nBeta — HBeToBON Mozenwrd RGB. Takas mogens aydille BCEro OIH-
CBIBAET OBET, KOTOPHIN HM3IYYAETCA HEKOTOPBIM YCTPOHCTEOM, HATIPH-
Mep JKpaHEoM HOYTOVKAa nan cmaprdona. Korga xe MBI cMOTpUM
Ha wu3o0pakeHHe, OTMIeYATAHHOe Ha OyMare, CHTyallHd COBEDIIEHHO
uHaA. Mpl BUAUM He OpAMEBIe JYYIH HCTCYHHKA, NOOARAIONIME B TIAa3,
a JIy4d, oTpamémmbie OT MoBepxmOCTH, «DBennifi cBeT» OT KaKOrc-TO
HCTOYHMKA (COMHDE, JaMIIOUKH) Monafaer Ha 6ymary, Ha KOTOpPYIO Ha-
HeceHa Kpacka. Kpacka morsolmaer 4acTh Jaydeil (MX sHeprua yxoouT
Ha HATPEB), & OCTABOIMecA OONAaJalT B IVIa3, 3T0 M €CTh TOT OBET,
KOTOpbIE MBI BUguM (puc. 2.23 m meerHoit pHcyHOK Ha dopsane).
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KooupoBaHne pUCYHKOB: pacTpOBbI MeToq,

Hanpumep, ecau KpacKa IIOIJIOII@aeT KpacHbIe JYy4YH, OCTAIOTCH

TOJBKO CHHIE ¥ 3eJIEHble — MBI BUAUM rojiyooii nBeT. B atom
CMBICJIE KPacCHBI¥ U rojiyOo¥l IiBeTa MHOIIOJHAIOT APYT Apyra, Tak
’Ke KaK M IIapbl «3eJEHBI — IyPOYPHBINA» W «CHHUH — MKEJ-

Teiii». Ecim ua Gesoro neera (ero RGB-kox (255,255,255)) «BbI-
4ecTb» 3eJIéHbIii, To moayuntca et RGB (255,0,255) (mypnyp-
HBI), & €eCJIM «BBIYECTh» CHUHUM, TO IIOJIYYUTCHA I[BET C KOIOM
RGB (255,255,0) — K€iTHhIii.

Ha Tpéx M[OMONMHUTENBHLIX I[BETaX — TOJyOOM, HOypPIypHOM H
sKéiarrom — cTpouTcs IBeroBas mozaenb CMY (amrsa. Cyan — rosy0oii,
Magenta — nypnypubiii, Yellow — X€nThIi1), KOTOpaA NPUMEHSETCS

IJA BBIBOJA PHMCYHKOB Ha mnedaTh. 3HaueHma C=M =Y = 0 roso-
PAT O TOM, 4YTO Ha Oejylo Oymary He HaHOCHUTCS HUKaKas KpacKa,
[I03TOMY BCe JIyYH OTPaKaloTcs, 3To Oenblii nBer. Eciu HamecTu Ha
0ymMary KpacKy roJy0oro ImBeTa, KpaCHbBIe Jy4YH OyAyT IOIJIOIIATH-
cd, OCTAHYTCS TOJIBKO CHHUEe U 3ejiéHble. Ecin cBepxy HaHeECTHU eIle
JKEJITYI0O KpacKy, KOTOpad IIOIJIOIIaeT CHUHUE JIyYU, OCTAHETCH TOJIBKO
3ejéublit (puc. 2.24 u 1[BEeTHOIl PHUCYHOK Ha dop3aie).

Puc. 2.24
Hasosute ugerta no mx kogam B mogenu CMY:
a) (0,0,0); r) (0,255,255);
6) (255,255,255); n) (255,100,255);
B) (50,50,50); e) (100,100,0).
3anuwuTte koabl cnepylouwmx upetoB B mogenn CMY:
a) 3enéHbin; r) CBETNO-3eNEHblINA; X) TEMHO-3ENEHbLIN;
6) cuHun; [) CBETNO-CUHWUA; 3) TEMHO-CUHWIA;
B) XENTbIA; €) CBETNO-XENTbI; n) TEMHO-XENTLIN.

Ilpu HamokeHHMHM rojiy0oii, MypIyPHOH M KEJTOM KpPacoK Teope-
THUYECKU JNOJIKEH IOJIyYUTHhCA YEPHBINA IIBET, BCE JIyYH IOIJIOHUIAIOTCH.
OgHako Ha MpaKTHKe BCE He Tak IpocTo. Kpacku He uaeaJbHBI, IIO-
3TOMY BMECTO UEDPHOTO I[BeTa IOJIyYaeTCA IPA3HO-KOPUYHEeBHIH. Kpo-
M€ TOro, IpM IIeYaTH YEPHBIX OOJiacTell IIPUXOLUTCA «BBIJIUBATH»
TPOMHYIO IOPLMIO KPacKW B ogHO MecTo. HyXHO TaKKe yUYUTHIBATbH,
YTO Ha NPHHTEPaX YacTO PACIeYaThIBAIOT YEDHBIH TEKCT, a IBETHbIE
YepHUWJIa 3HAYUTEJIHHO JOPOXKEe UYEPHBIX.



n Kcauposadve ubdpopmMauiin

e 9

Yrobel pemuTh 3Ty npodnemy, B Habop Kpacok AODABIIIOT dEp-
HY0, $TO Ta¥ HaseBaembill Kirueeoili yeem (aHra. Key color), moato-
My DOAYYHBIOYIOCA Momens obosHadaror CMYK. Haobpaxenme, KoTopoe
meuaTaeT GOJBHIMHCTEC IPUHTEDPOB, COCTCHT M3 TOUEK JTHX HeTHIpEX
TIBETOE, KOTODHIE PACIOJOMEeELR B BUJe y30pa CuUeHb GAH3KO IPYT K
APYTY. 9TO €O3aAaeT HJJMIOBHIO TOTO, YTO B PHCYHKE MHOTO IIBETOB.

KpoMme neeropeix mozeneii RGB u CMY (CMYK) cymecTBylor K
apyrue. HauGosee mATepecHas W3 HuX — mMozear HSBY (or aara.
Hue — ToH, oTTeHOK; Saiuration — HAcHINEEHOCTh, Brightness —
APKOCTH), KOTOpaA OiaMyKe BCero K €CTeCTBeHHOMY BOCNPHATHIO 4Ye-
noeerka. ToH — »T0, HaupuMep, CHHHH, 3enéHBIH, Kéarwmii. Hacul-
IDeHHOCTh — 2TO YHCTOTA TOHA, OPH YMEHBIICHHNH HACHIEHHOCTH O
HYJA TOAYY2eTca cephli nBeT. SIDKOCTP ONPEeAesAcT, HACKOJBKC IIBeT
Aprkuit mian TéMHBIH. JlI060H IBeT OpH CHHMKEHHM APKOCTH A0 HYJAA
OpeBpallaeTcsa B YEpHEINM.

Hcnone3aya [ONONHWTERBHLIE MCTOYMHWMKW, HAWAWTE OTBETH HA BOMPOCHL.
— Kakas kapTuvHka ucnonbayetca gns Buibopa ugeta B mogenn HSB?
-~ Kak nepeesectn kog useta w3 mogenv RGB B mogens CMY?

— 3avyeM MCNONL3YIOT UBETORYID mMogent Lab?

KoauwposaHue ¢ nannuTpow

Ouens uacro (HanpEMep, B ¢XeMax, AXArpaMMaX KM HepTeXxaX) KOJH-
YecTBO NBEeTOBR B maobpasieHmu HeBeauro (He Gomee 256). IlosTtomy
rayOHHY IIBeTa MOXKHO Oparh He 24 OMTA HA IIHKCeNIb, a4 MeEHLIIE,
TAKUM o6pasoM, YMeHbIOHTCA pasmep daiiaa. Ina aToro NpuMeHAIT
KOOUpPOBaAHHE ¢ MAJHTPON.

Ecnv Mcnonb3oBaTe KOOMPOBaHME C ryGuHOW ueeTa 4 6MTa Ha NMKCeNnb
BMECTD PEXWMMA WCTWHHOIO UBEeTa, KaKk W3MeHWTCA 006wém daiina?

OeeroBaa maautTpa — 2Te Talauna, B KoTopoll Kamiaomy IBery,
38JaHHOMY B BHJAEe cocTaBagiomux B Mogeau RGB, comocraepna-
ercA YHCJA0OBOH KOJA.

KoguposaEue ¢ naaurpoil BHIOOJHAeTCA CAeAYRIINM ofpasoM:

¢ BHIOHpaeM KoJgudecTBe uperoB N (He Domee 256);

* 3 nagauTpel WCETHHHOrO IBera (16777216 nperop) BHIOMpaeM
nwbele N OBeTOB, H AJNd KAXAOr0o U3 HHX OIperesdeM KoI B
Mogenn RGB;

* KayIoMy BeIOpaHHOMY IBeTy IpHCcBauMBaeM HoMep (xoxp) ot 0 g0
N-1;

D Mim HSV (or anmmiickux ¢aos Hue — ToH, orreHOR; Saturgtion — Hach:-
IDEeHHOCTE, Valu¢ — BenndHHA).




KoanpoBaHue pUCYHKOB: pPacTpOBHIA MeTOoh m

® COCTEABIAEM IMAJATPY, sanuceBaa cHauaaa RGB-cocraBasiolme
oBeTa, umMmemmero xoa (0, szareM — COCTABIAIONIHEG IIBETA ¢ KO-
aom 1 | 1. 4.
s A KaXKIOoTOo NAKCceNIA PHCYHKA XPaHAM B NaMATH He APKOCTH
TpéX OEETOBHIX KAHAJIOB, 4 HOMEP 1[BeTa B HAJHUTDE.
Hanpumep, nycTh HPH KOZHPOBAHHE M300parKeHHUs POCCHHCHOIO
dnara (cm, puc. 2.21) 6piu BEIGpPAHBI 4 LBeTA!
o uépueii: RGB(0,0,0); geouunmIl xop 00,;
e kpacHuidi: RGB(255,0,0); arowunnri xox 01,
o curnii: RGB(0,0,255); aBomunhiii xox 10,;
o Genprii: RGB(255,255,255); asonunbii Kox 11,.
Torga tnaamTpa, XOTOpas ODRIUHO XPAHUTCHA B 3G20108Ke (haiina,
npeAcTaeiaser coboli deThIpe TPexOGaNTHERIX OI0KA:

ol oo 25l 0o o] |255]255|255|255|
mper0=00, + mper1=0l, : 1meer2=10, ' 1nser3d=11,

Koa ramzoro nNuKcelXd 3aHWMAaeT BCero Asa Oura.
Yro6H NpUMEpHO OUEHUTHL 00BEM PHCYHKA € IAJUTpoil, BRIIOUA-
wimer N 1nBeToB, HYMXHO!
¢ OOpefe]UThL pas3Mep MAJUTPH, 3 * N Gaiir = 24 - N Gur;
* onpedeNuTH IYOMHY OBeTa (KOJIHY9ecTBO OMTOR Ha OAKCENB), T. €.
HalTH HaUMeHbLIee HATYPAJIBHOE YHCAC i, Taxoe uto 2 > N;
® BEIUYNCAHATEL ODINEe KoaMuecTBO nuKceneil K, mepeMHOMHB pasMe-
DBl DHCVHES;
s ONpefeanTh MHGODMAITMOHHEBIH 00BEM pHeyYHKA (Des yuéra HAJIKT-
pe1): K i OmAT.
B rabmuame 2.5 npuBeAeHH JAHHEIE 10 HEKOTOPHIM BAPHAHTAM
KOAUPOBAHHUA ¢ NaaATpoil.

Tabmana 2.5
KoauuecTso PasMep NaanTpsl T'ryOuHa UBeTa
LBETOB (6aiiT) (OMT BA MHKCEE)
2 6 1
4 i2 2
i6 48 4
236 768 8

IIanuTpel ¢ KOIHYECTBOM OBeToM Gonee 256 HAa mpaKTHKe He HC-
NOJB3YIOTCA.




Koanpoeanwe wHbOpMaummn

M Ncnons3aya AONONHUTENbHBIE WCTOYHMKM, HAWBWTE OTBETLI HA BOMPOCHL.
— B dainax kakux GOPMATOB MOXHO COXPaHUTe W300paxeHue ¢ na-
NUTPOR?

— Onpegenute pasMep NanuTpsel U MyGUHY UBeTa NPV KOOWPOBaHWK C
nanuTpoid 128 ueeTos.

— Kak MOXHC NpeoBpasoBaTh PUCYHOK, 3aNuUCaHHbil B GOpMaTe UCTUH-
HOro UeeTa, 8 $opMar ¢ NanuTpoi?

dopmartel pannos

CywecTByeT MHOIO paszHblX (OPMATOBR XPaHeHWA pacTposblX PUCYHKOS.
B GONBWUHCTBE M3 HUX UCMOML3VIOT CXATHME, T. €. YMeHbLIaIOT pasMep
daina ¢ NOMOLWBLIG CneuvansHeX anropuTMOB. B HEKOTOpbIX ¢opmarax
npuMeHsioT cxaTue Ges noTepb, NPYU KOTOPOM WMCXOSHBIA PUCYHOK MOXHO
8 TOMHOCTHM BOCCTAHOBWTE M3 CXATCro coctoaHua. Eue 60nbwyic cteneHb
CXaTua MOXHO 0bBecnevyntb, UCNONL3YS CXKATUE C NOTePsIMW, NPU KOTOPOM
He3Ha4YMTENbHANA YacTb AAHHBIX {NOYTH He BAMAIOLIAS HA BOCMPUATUE PUCYHKA
4efnoBeKoM) TepaeTcH.
Hauie scero eCTpedqaioTcs cnenviowme dbopMarte rpadmyeckux Gannos:
e BMP (aHrn. bitmap — GuToBaa kapra, dainbl ¢ pacldpeHvemM bmp} —
CTaHDAPTHBIA GOopMaT PacTROBLIX WM30OpAXEHWA B OMNepauyoHHON CH-
cteme Windows; nopnepXxuBaeT KOQWPOBAHWE C MNANUTPOA M PexuMm
WCTUHHOIMo UBeTa;

e JPEG (anrn. Joint Photographic Experts Group — oGbeavHEHHAA rpynna
¢doTorpados-3kcnepTos, Gainbl ¢ pacwupeHnem jpg win jpeq) — $op-
mMat, paszpaboTaHHblA cneunansHo ANA KoaUMposarua doTorpaduii; noa-
DepxueaeT TONbKC PEXWMM WUCTUHHOMO LUBEeTAa; ANA YMeHblleHWs oObéma
¢darina ncnonb3yeTcA CUNBHOE CXaThe, NPpU KOTOPOM W3oBpaxeHwe He-
MHOMO WMCKEXKAETCA (PasMbIBABTCH}, NOITOMY HE PEKOMEHAYETCH WMCNOAb-
30BaTh 3TOT (POPMAT N8 XpPaHEHUS PUCYHKOB C YETKUMWU IPaHuUamMu,;

o GIF {anrn. Graphics Interchange Format — dopmar gns oBMeHa U30-
BpaxenusaMi, daiinel ¢ paclmpeHueM gif) — gopmar, NosaepXUBaIoLLMA
TONBLKO KOAMpOBaHWE ¢ nanuTpoi (oT 2 no 256 uBeTOB); B8 OTAMYKE OT
npeabaymx GOpPMAaTOR 4acTU PUCYHKA MOFYT ObiTh Npo3pavyHbiMK, T. €.
Ha eeb-CcTpaHuue 4yepes HuxX OyaeT «MpoOCBeYUBAaTb» HOH; UCMONbIYETCH
cxatue Be3 noTepb, T. €. NP CXaTUK M30BPAXEHWEe HE WMCKAXAEeTCH,

* PNG (anrn. Portable Network Graphics — nepeHoCHMble CeTeBble M30-
BpackeHnn, ¢aiinbl ¢ pacluvpeHuem png) — ¢GopMart, noanerRKUBaoLIvA
KaK peXxum WCTUHHOIMO UBEeTa, TaK M KOBMPOBaHWE C MNafUTPOMA; 4acTu
nM300paxeHus MoryT ObiTh MPO3paqHbIMKU K gaxe MoNynpospavHbIMK
(32-6uTtHoe kogupoeBaHue RGBA, roe YeTeéptoid 6ainT 3agaéT npospad-
HOCTb); uzoBpaxeHue cXMMaeTcs Be3 MCKaXeHWA; aHUMauus He nog-
BepXvuBaeTcA.




KoanpoBaHUe PUCYHKOB: PacTPOBLIA METog, m

Ceoiictea atnx ¢opMaToB cBeaeHbl B Tabnnuy 2.6.

Tabanoa 2.6
Popmar HcTHRREIH UBeT C naantpoii HpospayRoCcTE
BMP Aa Aa —_
JPEG ga — —
GIF — Ja Aa
PNG ga ga aa

Hasaiite paabep&mMmca, kak KOMMbIOTEp paanuvuyaeT ¢opmathl. Bece Buabl
AAHHBIX XpaHATCA B MamMATW KOMMNbioTepa B BMOE OBOMYHLIX KOAOE, T. €. Le-
noYeK K3 Hyneih u eawHuu. Monydve Takyio uenouky, aGCONIOTHO HEeBO3-
MOXHO ©Ka3darb, 4TO 3TO0 — TEKCT, PUCYHOK, 3BYK MAM BWaeo. Hanpumep,
kog 11001000, moxeT o6oanayatb uncno 200, Gyksy «W», ogHy M3 CO-
CTaBNAIOWMX LBATA [WKCENS B PEXWUME WCTMHHOIO UBeTa, HOMep UBeTa B
nanuTpe OAA PUCYHKa ¢ nanuTpoid 256 usetos, uBera B nukceneih 4EpHo-
Benoro pucyHka W T. . Kak Xe KOMnbioTep pasbupaeTcs B NBOWYHLIX OAH-
Heix? B nepeyid ovYepenb HYXHO OpPUEHTMPOBATLCA Ha pacluMpeHne MMeHW
¢daiina. Hanpumep, Yawe Bcero daiine ¢ pacwumpeHieM ixI coaepXaT Tekcr,
a ¢alne ¢ pacwupeHuamn bmp, gif, jpg, png — PUCYHKW.

OpHako pacwupeHne ¢aina MOXHO MEeHATb Kak yrogHo. Hanpumep,
MOXHC CAenaTb TaK, Y4TO TEKCTOEBLIM ¢aiin ByaeT vMmeTe paclumpedHue bmp, a
pucyHoxk & dopmare JPEG — pacwupeHma ixt. MNoatoMy B Havano ecex dgaii-
OB cneuuaneHbix Gopmaros (kpome MpPocTorc Teketa — Ixt) 3anMcoiBaeTCA
3aroAnBOK, M0 KOTOPOMY MOXHO y3HaTe TWN ¢alina 1w ero xapakTepucTi-
kKA. Hanpumep, ¢aiinel 8 ¢dopmare BMP HauyvHaloTcs ¢ cuMBOnoe «BM»,
a ¢painm B8 dopwmare GIF — ¢ cumeonoe «GIF». Kpome Toro, B 3aronoeke
YKa3biBAETCA PA3MED PUCYHKE W, HANPWMED, KOMWYECTBO UBETOB B NMANWMTPE,
cnocob Cxatusa M 1. N. Mcnonb3ya sty nHDOpMAaUMIo, nporpamma paciumnd-
pPOBLIBAET OCHOBHYIO 4acTb $ainia v BbiBOAMT JaHHBIE HA 3kpaH.

Mcnone3aya OONONHWTEABHBIE MCTOYHWMKK, HaRgUTe OTBETbl Ha BONPOCHI.
— CkonbkOo UBeTOB MOXeT 6uiTb B nanuTpe ¢ainnoe ¢opmarog BMP,
GIF, PNG?
— Kakne dopmare $ainos MOryT XpaHuTb aHUMUPOBEHHbIE M3o6pa-
KeHuA?
— € Kakux CUMBONOEB HavnHaoTes dainel B dopmare JPEG?




ﬂ Koavpoeanve wHdpopmaunm

PacTtpoBoe KoaoupoBaHuMe. UTorm

Hrak, npy pacTpoBOM KOAWDOBAHHAH PHCYHOE pasGHBaeTCA HA HHKCE-
an (guckperusupyercs). ag KaKIOTO NHKCEIH ONpefeiadeTcs eTUuHBIN
uBeT, KOTOpBIM uallle Bcero rKomupyercs ¢ momoumesxy RGB-xoma. Ha
NPaKTHKE 3TH ONEPAIMH BLINOJIHAET ckaHep (ycrpoiicTBO AMA BBOAA
nzobpaxkernil) unu nudporoi doroammapar.

Pac1poBoe KOAUMPOBAHHE HMeeT GOCTMOUHCMEAR:

® 3TO YHHBepCAJLHEN MeToZ (MOXHO 3aKOAMPOBATE JNK00e n300pa-
JHEHHne);
® 9TO €JWHACTBEHHEIA MeTOH IANA KOAUPOBAHHA H 00paboTKH pas-
MEITHIX W300pamenu#i, He MMeOINAX YeTKHX TPAHHN, HANPHMEp
dororpaduit;
U HedocmamKu:
¢ OIPA AVCKPETHBAINH BCErds €CTH NOoTepa HHGOpPMAIIHH]

* PV AIMEHEHWH PA3MEePOB M300paiKeHmAa ACKa)Kaercda usetr B dop-
Ma O0beKTOB HA DPHUCYHEKE, DOCKOJBKY 1IpHM YVBEJIAYEHAH PAZMEpPOB
HAOC KaK-TO BOCCTAHOBHTE HEAOCTAKINHE NHKCENAH, A OPH YyMEHDb-
OIeEMN — 3aMeHHThL HeCKOJLKO NHUKceneil OMHIIM;

¢ pasmep ¢ailia He 3aBHCHT OT CHAOMKHOCTH H300pasKeHHNA, a oIpe-
AeNIAeTCA TOJBKO paspelmeHMeM M IVIVOMHOH IIBeT4; KAK HPABHIO,
PACTPOBRIE PHCYHKH HMEIT (0asmiol obmém,

ITporpaMMa EBOCHIDHHHAMAET PACTPOBHIN DPHCYHOK He Kak HaOop
00beKTOR, 4 KAK MHOMECTEO TOYEK PASHOTC NnBeTa. YeJ0BeK IKe,
maAgAaA H&E PHCYHOEK, IIPEeidCTABAAECT HAPDHCOBAHHEIC 00 BeKTEL y cefig B
CO3HAHNHA.

Pacrpoeass rpadmiKa HenpUMeHHMA TAM, I'Ze HYMHO MAaCIITAOH-
POBATE DUCYHKH, T. €, U3MEHATL HX pasMephl §e3 IIoTepH KAYECT-
BA. Hanpnmep, ILIaKaT IZOJIKEeH XOpPOollo BLIIVIAZECTL KaK Ha JHCTe
dopmara A4, Tak B Ha GaHHepe, pasMephl KOTOPOrc HSMEpPSAIOTCS B
MeTpax.

Bbisoapbl

e Ilpu pacTpoBOM KOAHPOBAHAH M300pajykeHmMe pazdmBaeTcd HA NHK-
CeIM — JJEMEHTEI, AJA KAMA0r0 H3 KOTOPEIX MOMHO 38HATL CBOH
IBeT HE3aBHCHMO OT IDYIHX 5JAeMeHTOB.

e Paspemenue — 210 KOJIHYECTBO NHKCendel, NMPHXOAALIMXCA HAa
eIUHUNIY JHHEeHHOTro pasMepa H300paskeHHdA (yalge BCero — Ha
1 moiim),

o Taybuma meera — 3T0 KOAWYECTEO OHTOR, HCHOJIL3YEMBIX A

KOAUPOBAHHS IIBETA ITHKCEJIH,




KopupoesaHve PUCYHKCB: PACTROBBIA MeToa,

s KadyecTBO pacTpoBOro KOZMPOBAHNS SABHCHT OT paspelleHHsa H
TIIyOMHE! IIBETA.

e ITpeT NUKCEAd OpPH BHIBOJAE HA YKPAaH MOHHTOpPA KOAHDYETCA B
mMopenan RGB — pacRIafikiBaeTcd HA KPACHYIO, 3&JEHYIO0 U CHHIOIO
cocraBnaomue. IIpr BLHIBOAe HA OeYAThH HCHOONL3YETCH IBETOBAS
mompentk CMYK (romyboil, mypnypHEIH, KEJNTHI, YEPHBIH).

¢ adopManmoaAEIH 00bEM paCTPOBOre PHCYHKA BEIYHCJIAETCH IIO
dopmyne f = K-i, rae K — ROJIAUYECTBO OHKCeNel, a i — DIy-
Om=a uBera.

¢ Ilpn pacTpoBOM KOAMPOBEHHH, KAK IDABHJO, IPOHCXOZHT IOTepPs
HHPOPMAIUH H3-38 AVCKPETH3AIXH. PacTpOBHIA PACYHOK HCKasKa-
eTcda, KOTJa €ro PasMeDBl H3MeHHATCH.

WHTennexT-kapra

| Paspenrenne I

h
[ Toaeers |® Pacrp Taowpornsamna |
Y
BMP
Hudopmanponnsrii | Pacrporoe .| PopmMaTh JPEG
ofném I =K-i - KOLHpOBaHIe |  datinos GIF
A PNG
¥ _
Tnybmea [ Koauposauue - Herunenii nser
nBeTa OEeTR | Koguposauze ¢ naxurpoit
Y (RGB
l IipeTOBEIe MOmeNnH I—»—é CMYK
|_HSB
Puc. 2.25

Bonpochkl u 3apnanuna

1. Kax yMeHbIINTb INOTEPI0 MHPOPMALMH IpPM ANCKPETH3IALHH PH-
cyHKOB? YTo mpH sTOM YVXVAIIAeTCA?

2. Kag MoXHO yMeHbImHTh 00bEM daiina, B KOTOPOM XPaHHATCS PH-
cynok? HeM mnpH 5TOM OpPHAETCA MOMKEPTROBATEH?

3. Kax cBasaBRpl rayOuHa nBera B o0bémM daiina?

4. B KaKoM ciiydyae IpH PAcTPOBOM KOZHPOBAHHH HET IIOTEPH HH-
dopaanun?




n KoauposaHue wWHdopmMaunmn

5. Kak xoMOBIOTep OolpefenseT, WT0 HAXOAUTCH B (aiie — TeKCT,
PHCYIHOK, 3BYK HJIH BHAe0?

6. IToueMy HpH YBeIHUYEHMH PACTPOBOIC PHUCYHKA HOSBAAIOTCA «CTY-
DeHbKH» ?

7. CpaBEHTE KOZMPOBAHHE ¢ IDAJUTPOM H PEXAM HCTHMHHOIO IIBETA,
Yramure NOCTOHHCTBA, HEROCTATKM H O0J4CTH OPMMeHeHHA 060-
HX HOZXOROB. B KakHX cayuasdX BLl PeKOMeHIYeTe HCIOJILIOBATE
KaMKIEIH M3 HUX?

8. YeM pas/m4aioTcA OCHOBHBIE COBpeMeHHEIEe GOPMATHL KOAUPOBEHUA
PACTPOBLIX PHCYHKOB?

9. B xakux dopMaTax mejaecoofpasHO cOXpaHATH doTorpadpun? pn-
CYHKH ¢ Y8TKIMH I'DAHHISMH?

10. BunosHATe 00 VKASAHNK YYHTENs 38ZaHHA B paboued TeTpamu.

Moaroroeste coobuieHue

a) «Ileeropasa momens Lab»

6) «llseroras Monegr HSB»

B) «IIpeofpazoranud MeIy LBETOBEIMH MOREJISAMI»
r) «®Popmar BMP»

z) «@opmar GIF»

e) «®opmar JPEG»

HHTepecHble canTbl

colorscheme.ru/color-converter.html — roauposarame usera B pas-
HBEIX MBETOBHIX MOAEJSX

§ 13
Kop.uposauue PUCYHKOB: Apyrme metoabl
Kmouessie cnosa:

® BEKTOPHLIA PHUCYHOK e ¢dpakranbHaa rpadgwka
¢ 3D-rpaduka

PasBeliTecek Ha rpynnbl. Kaxaaa rpynna roToBUT K YPOKY HeGonblioe
coobLUleHUe No OAHOMY W3 MyHKTOB 3Toro naparpada. Wcnonbaya ponon-
HUTEALHBIE WCTOMHWKWA, HahaWTe OTBETbl HA BOMPOCHI B TEKCTE KAKZOMO
NyHKTA.




KoaovpoBaHue pPUCYHKOB: Apyrne Metonpl

BekTopHOe xoampoBaHue

Dnsa Toro 4tobbl M36aBUTLCA OT HEOOCTATKOB PACTPOBOro KoamMpoBaHwus, Obina
npennoXxeHa Takas MOEA: XpaHUTb B NaMsTM KOMMbIOTEPA He OTaenbHble
nukcenu, a uHGOpPMauUI0 O reoMeTPUYeckux urypax, U3 KOTopbiX COCTaB-
NIeH PUCYHOK:

® TONUWMUHY, UBET U CTUNb KOHTYPA;

e CTUNb 3anMBKU (OOWH LBET, Nepexod MexXay HeCcKONbKUMU LuBeTamuy,

y30p);

e KoopAMHaTbl pUrypbl, yron nNoBOpPOTa, Yron HakoHa.

Takas rpacduka Ha3biBAeTCA BEKTOPHOM.

BeKTOpHbIA PUCYHOK XpaHUTCS B NamsATW Kak mMaremarvyeckoe onu-
CaHne MHOXEeCTBa reoMeTpudeckmx ¢uryp C 3agaHHbIMU CBOCTBAMM
KOHTypa " 3a/MBKU BHYTpPEHHel obnacTtu.

BekTOpHbI PUCYHOK MOXHO pa3obparb Ha 4acTv, pacTaliMB MbILWbIO €ro
3anemMeHTbl, a NOTOM CHOBa cobpaTb NnonHoe ulobpaxeHue (puc. 2.26).

Puc. 2.26

Ana co3paHus n penakTMpOBaHUA BEKTOPHLIX PUCYHKOB UCMONb3YIOT
BEKTOPHble peaakTopbl. Camblie U3BECTHbIE NPOGECCUOHANBbHBLIE BEKTOPHLIE
pepakTopbl — Adobe lllustrator v Corel Draw. BMeCTO HUX MOXHO MCMONb30-
BaTb 6ecnnatHyio nporpammy Inkscape (inkscape.org), kotopas OTHOCUTCS
K cBOGOOHOMY MporpaMmMHOMYy obecrneyeHuto.

BeKTOpHbIE PUCYHKM MOIYT ObiTb COXpPaHEeHbl B pa3nuyHbix dopmarax, B
TOM 4Hucne:

e WMF, EMF (dannbl ¢ pacwumpenusmmn wmf, emf) — ctaHgapTHble ¢op-
MaTbl BEKTOpPHbIXx pucyHkoB B Windows; B Takumx ¢opmarax XpaHsaTcs
pucyHkn B konnekumn Microsoft Office;

e ODG (daiinbl ¢ pacwupeHnaMmn odg) — dopmMaTr BEKTOPHbLIX PUCYHKOB
naketa OpenOffice;

e EPS (dannbl ¢ pacwmpeHueM eps) — dopmart ais XpaHeHUs Kak pacT-
POBbIX, Tak Y BEKTOPHbLIX M300paXXeHUn U nx KoMOMHaUWii, UCNonbL3yeTca
NPy NOAFrOTOBKE NEYaTHbIX U3OaHun;

e CDR (dannbl ¢ pacwmpeHnem cdr) — ¢opMar BEKTOPHbLIX PUCYHKOR
nporpammbl CorelDRAW;



ﬂ Keauposanwe wHpopMaunm

¢ Al (¢ainu ¢ pacwupeHvem ail — ¢GopMaT BEKTOPHBIX PUCYHKOB NpO-
rpammbl Adobe llustrator;

* SVG (anrn. Scalable Vector Graphics — macwutabupyemble BEKTODHLIE
naolfpaxeHws, ¢Gainel ¢ pacwmpenuem svg) — BekTopHaa rpadmka ans
seb-crpaHvy, 8 UHTepHeTe.

BekTopHein ¢cnocof kogWMpoBaHWA PUCYHKOB 0BNagaeT 3HAYMTENBHLIMM
NPEerMyLLECTBAMA NO CPABHEHWIO C PACTPOBLIM, Koraa maobpaxeHue {(Hanpwu-
MEP, YEPTEX, Cxema, KapTa, avarpaMma) MoxeT GbiTb NMONHOCTHI0 Pa3NOXeHo
Ha npocteiluue reoMmeTpudeckwe durypel.. B 3ToM cnysae npu xogupoBaHum
HeT notepy wHGOopMaLny,

O6eém ¢alinos HANPAMYID 3aBUCHT OT CRAOXHOCTU PUCYHKA — Yem
MEHbLWIE 3JAEMEHTOB, TEM MeHblle MecTa 3aHuMaeT ¢aiin. Kak npaewno,
BEKTOPHLIE PMCYHKHM 3HA4YMTENBHO MeHblle No o6uéMy, Y4em pacTpoBba.

Mpy yBeAMHeHUM U YMEHBLLUEHMM BEKTOPHOMO PUCYHKE HE NpOoMcXoauT
HMKAKOrO WCKaXEHMA (HOPMbl SNEMEHTOB, HE NOABASAIOTCA «CTYNEHbKM=, Kak
npwv pacTpoBOM KoauposaHuW (puc. 2.27).

A A
PACTPOBHII PHCYHOK BeKTOPHBIH pPHCYHOK
Puc. 2.27

Camblit MaBHBIA HEQOCTATOK STOM0 METOAA — OH MPAaKTUHECKH HENPMro-
OeH ONA KOAVPOBaHWS WM300paxeHni, B KOTOPLIX ODbEKTH He MMEKDT YETKMX
rpaHuyl, Hanpumep ons ¢oTtorpaduil.

m HMcnonbaya AONONHUTENBHBIE MCTOYHUKK, HARAWTE OTBETH Ha BONPOCHI.
— B kakux obnacrax vcnonb3yeTcA BEKTOopHaa rpaduka?
— B kakux popMarax 0B6i4HO COXPAHAIOT BEKTOPHLIE PHMCYHKW, CO30aH-
Hule B pepakrtopax Adobe MHlustrator w CorelDraw?
— Kakoil ¢opMaT BEKTOPHLIX PUCYHKOB MOXHO MUCNONbL3IOBRATE A Beh-
CTpaHwvL?

TpéxmepHana rpadpuka

Cefvac vHxeHepol paapabarbiBaloT HOBLIE aBTOMOGUNK, CaMOnNETel, NPWBOPS
B CMCTEMAX aBTOMaTU3WMPOBAHHOMD NPOEKTVMPOBaHMA. B HMX CTPOUTCA TREX-
MepHaa (06bEMHARN) mMopene O6LEKTa, KOTOPYIO 3aTeM HYXHO NpocMarpu-
BaTb C Pa3HblX CTOPOH WU PacCYMTBIBATb HA NPOYHOCTh. O6bEMHBIE MOOENM
ODBEKTOR CO30ANTCA ¢ NOMOIWLIO TPpExmepHod rpaduku (ID-rpadukn).




KoavpoBaHne pyCYHKOB: Apyrne MeTtoabl

TpéXmMepHble Mogenun XpaHATCA B NaMAaATU
KOMMblOTEPA Kak MaTtemarndeckoe onucaHue ane-

MEHTapHbIX GUryp (OTPE3KOB, TPEYrofibHUKOB, 4Ye-
ThIPEXYrONIbHUKOB M Ap.) n nosepxHocten. C aton
TOYKM 3peHus, TpExmepHasa rpadpuka — ITO Bek-
TopHas rpadwvka.

Kapkac obbekta 0OblMHO CTPOUTCA U3 MHOMO-
YrofIbHUKOB (M0/IMFOHOB), NMOTOM €ro Yrnbl Crnaxw-
BalOTCA. Ha nNOBEpPXHOCTU HAHOCAT PUCYHOK, UMU-
TUPYIOLLMIA peanbHble Marepuanbl, HacTpausalT MX
CBOMCTBA. LBET, NPO3pa4yHOCTb, Onukn n ap. 3arem
yCTaHaBNMBAIOT UCTOYHMKM CBETA, 3a4aloT CBOMCTBA
aTMocdepsbl, B KOTOPON Haxoomntca OObEeKT.

Ana Toro 4to6bl MOCTPOUTL ABYMEPHYIO KApTUHKY (NPOEeKuuio Tpéxmep-
HO MOAENN Ha MJNIOCKOCTb), HYXXHO BblOpaTb TOYKY HabniogeHwst («yCTaHOBUTH
Kamepy») N NpocuynTaTb, Kak BbIMSOUT MOAenb C 3TOM To4vku. BeicTpan cme-
Ha TakuMx KapTUHOK MO3BONSIET CTPOUTb aHMMauuioO — co3aasarb WIIO3UIIO
OBUXEHUS U U3MEHEHUS.

Mcnonb3ya OONOAHUTENBbHBIE UCTOYHUKWN, HalOuTe OTBETblI HAa BOMPOCHI.
— Kak obpasoBanocb cokpaiyeHune «3D»?

— Y70 Takoe peHOepuHr?

— Kakne nporpammbl mcnonb3dyioT gns pabotel ¢ 3D-mopenamu?

dpaxkTanbHaa rpadpuka

CywecTByeT euweé OoanH WHTEPECHbI BUA, rpadpukn — dpakrtanbHas rpapu-
ka. ®pakTtan — 310 ¢durypa, obnapawowas camoriogobvem. IBTO 3IHAUUT,
4YTO OCHOBHas Gurypa COCTOUT K3 HECKOSbKUX TakUX Xe, TONIbKO MEHbLUEro
pa3mepa. Takme pUCYHKU XPaHATCA B NAaMATU HE KaK OTAESNbHble 3NIEMEHTHI
(Mukcenu mnu onucaHue reomeTpudeckux éduryp), a B BuAe maremaruye-
cKoi dopMynbl U anroputMa nocTtpoeHus. NMpumepbl dpakTanos nokasaHbl
Ha puc. 2.28 (N cM. UBETHOW PUCVHOK Ha dop3aue).

a) 6)

Puc. 2.28



n Kogyiposanue uHdopmaumn

@pakranbHaas rpaduka NPUMEHAeTCa ANA MOCTPOeHUs u3o0paxeHuh

pacTeHWii, oBnakos, rop, BOAHLIX MOBEPXHOCTEW, a Takke ANA odopMAEHWA
peKnamMHblX AMCTOBOK WU Be6G-caiToB.

Mcnone2ya AOMOAHUTENBbHbIE UCTOYHUKK, HAWBUTE OTBETHI Ha BONPOCHI.
— OT Kakoro MHOCTPAHHOrQ CNOBA NPOM3OWNG CNOBO «dpakran»?

— Kakue d¢pakranel nzobpaxeHsl Ha puc. 2.287

— lMpuvBeaonTe 2WE OAMH NPUMEp ¢pakTana.

BoiBOADLI

BEKTOPHBIA PUCYHOK XPaHWTCA B MEMATA KaK MaTeMaTMYecKoe OnncaHve
MHOXEeCTBZ MEOMETPHMYECKUX PUIyp C© 33A3HHBIMKM CBOWCTBAMWU KOHTYpa
U 3anMBKKU BHYTpeHHeW obnactu.

Npu BEKTOPHOM KOAWPOBAHWUM YepTeXeW, CxeM, KapT HeT MOTepu WH-
dopmaumn,

Mpyu U3MEHEHUM PA3MEPOB BEKTOPHOIO PUCYHKA OH HE UCKAXKISTCH.
QbbéM daina ¢ BEKTOPHBIM PUCYHKOM OMPeaenaeTcs KOMWYEeCTEOM 3fe-
MEHTEPHBLIX PUryp.

BekTopHOE KOOUpPOBAHWE HENPUMEHWUMO ANA XPAHEHWUA PasMBITbiX WU30-
GpaxeHuid, Hanpumep doTorpaduid.

TpéxmepHoie mopenu {3D-moaenn) XpaHATCA B NAMATA KOMMBIOTEPA Kak
MAaTEMaTHYeCKOEe ONWGAHWE 3MEMEHTAPHLIX GUrYP 1 NOBEPXHOCTEN.
Opakran — ato durypa, o6nasanwan camMononobnem, T. €. OCHOBHaA
dUrypa COCTOMT U3 HECKONBKUX TAKMX Xe, TOMBKO MEeHbLero pasmepa.
hpaxTanel XpaHATCA B NamATM B BUAS MATEMaTUYECKO opMynbl W
anropuTMa NOCTPOeHKUS.

UnTennexr-kapTa
3D-MomenHpoBaENe Dparransuan
\ /v rpaduxa
] Y
p | Perpgepusr | BerTopHoe .| dopuaru y OoDG
KOQHEpPOBAHHE | datinon < AL
CDR
¥ EPS

T'eomeTpudeckue Korryp | SVG
burypet SanuBKa

Puc. 2.29




KoaMpoBaHWEe PUCYHKOB: apyrue Metonb m

Bonpocel M 3aaaHnA

1. Moyemy He ypa&TcA NpUOyMaTb €AWHLIA METon KOOWPOBAHWUA PUCYHKOE,
NPWrogHbLIA BO BCEX CMTyauMax?
2. Bolgenute camM0e BaXHOE OTAMYUE BEKTOPHOA rpaduku OT pacTpOBOR.
3. Or1 yero zasvcut pasmep $anna, B KOTOPOM XPAHUTCA BEKTOPHLIA DPW-
CYHOK?
4. NoueMy BEKTOPHLIE PUCYHKM HE WUCKKATCS NPU U3MEHEHWW pasMmepoB?
5. Kak Bbl gymaere, MOXHO AW CoxpaHnTb ¢otorpaduio B BEKTOPHOM Hop-
mate?
6. B xakmx 33pauax nyuwwe UCNONb30BATh PACTPOBYID paduky, 4 B KaKMx —
BEKTOPHYIO:
a) co3gaHve Konnaxed;
6) npoexkTMpoBaHMe 30aHWA;
B) COCTaBNEHWE NAaHa NoMeLLeHUI;
r} nogrotoBka OGNOXKU XypHana mop,
O) NOAroTOBKA YEPTEXEW N CXEM;
€) CNYTHWUKOBAA CbEMKA MOBEPXHOCTH 3emMnu;
x) paspabotka recrpadpudeckux kapT?
7. BbiNONHWTE MO YKasaHUIO ydyuTens 3apadHua B pabodeil TeTpaaum.

Nogroroesre coobuweHue

a) «Kpwveble Beabe»

B) «BekTopHana rpaduka BOKPYr Hac»

B} «BexTOpHeie rpaduueckve PeaakTopb»

r} «PopmMaThl BEKTORHBLIX PUCYHKOB»

) «BexTopHaa rpadgpuka Ha eeb-cTpaHuuaxs
e) «[péxmMmepHan rpadmka U e npUMeHeHUA»
x) «bpakTansHas rpagduka»

HHTepecHsie caiTbi

jasondavies.com/animated-bezier/ — aHuUMaUMs BEKTOPHLIX KPUBbLIX
inkscape.org — pegakTop Inkscape
inkscape.paint-net.ru — ypoxu no pepakropy /nkscape
wiki.linuxformat.ru/wiki/LXF74-75:Inkscape — ypoku no pepaktopy Ink-
scape
github.com/SVG-Edit/svgedit — oOHnailiH-penakTOp BeKTOPHOR rpadukn
corel.demiart.ru — ypokn no pepakropy CorefDraw
coreldrawgromowv.ru — ypoku no pepaktopy CorelDraw
dejurka.ru/insplration/siivia_cordedda/ — pucyHxin, BbINONHEHHbIE ¢ NO-
MOWbKD $PaKkTaNsHON rpaduKA
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KoauwposaHuve 3Byka u sugeo

Knmovesme cnoea:

* QHAJOTOBBIH CHIHAJ * YacTOTA AMCKPETH3AIHNH
s omudpoBKa * pASpPAAHOCTE KOOHUPOBAHUA
* OTCuéT * HHCTPYMEHTAJNbHOE KOAMPOEBAHME

Pasbestecs Ha rpynnsi. Kaxgaa rpynna roToBUT K ypoky Hebonbuioe
coobueHne Mo 0gHOMY M3 NYHKTOB 3TOoro naparpada. Mcnonbaya gonon-
HUTEMbHLIE WUCTOYMHUKKM, HAWBWMTE OTBETHI HA BOMPOCHI B TEKCTE KaAOro
AYHKTA.

Ouudpoeka 3Byka

3By — 570 KRomeGanusA cpenpl (BO3AYXA, BOABL), KOTOpLEIE BOCIIPHHH-
MaeT YeJioBedecKoe yxo., U DoMoIMeo MUKpodoHA 3BYK IpeobpazyeTrcs
B HeOpepLIBHLIA (aHanoroBelil) SNeKTpHUYECKHH CHrHAJN, KOTOPHIA E
n000l MOMEeHT BpeMeHH MOMKeT NPHHHMATL JI00oe sHadeHNe B He-
KOTOpOM HETepBajie (puc. 2.30).

gy AHARQrOBEIH#
EQI)>> § _ CHrHAX

Puec. 2.30

Kax BEI 3HaeTe, COBPEMEHHBIE KOMIBIOTEPH COpadaTBIBAIOT TOJE-
KO JUCKPEeTHBIe CHTHAABI (ABoMuHBIe KOAEI)., [loatomy mjas paborsl co
3BYKOM HeOGXOAHMA 2ZBYKOEAA KapTa — CIeMHAJLHCE YCTDOIHCTEO,
KOTOpOe MOAYUYEHHEIH ¢ MHKpothOHA AHANOrOBLIA CHTHAJ HOpeBpAILIAET
B ABOHYHBI# KOA. DTO HA3HIBAETCH OIMGPOBKOH 3BYKOBOTO CHUTHAJA.

OmudpoBka — 570 npeoOpasoBaHMe AHAJNOTOBOTO CHTHAJNA B ITH(-
POBOH KOZ.

CuTryanuda HAOOMHHAET Ty, ¢ KOTOPOM MBI CTOJAKHYJIWUCE HOpH
KOAUPOBAHMH pPHCYHKA — 10085 JIMHHA COCTOMUT U3 OeCKOHEYHO-
ro 4HUCJIa TOYEK, HOATOMY, UTOOBI €8 3aKOAWPOBATL, HY)KHA OeCKo-
HEYHAA NaMATE. 3JeCh TOKe NPUIETCHA HCIOABSOBATE JUCKpermu3sa-
Uy — IMPEeACTABATE AHAJIOTOBBIM CHTHAJ B BHAe HAOOpA YHCeNd, T. €.
340HCATE B HAMATH TOJLKO 3HAYEHHH CHTHAJNA B OTAEALHLIX TOYKAX,
B3ATLIX ¢ HeKOTOpEIM marcMm T mo Bpemenu (puc. 2.31).




KoanposaHue 3Byka U BUOEO m

- ¥

_.'JIL"_
Puc. 2.31
ucne T HaswIBaeTcsa uHmMepsarom duckpemusauuu, a odpaTHas
emy Bedmumpa 1/7 — uwacroroit amckpermzammm. JacTora AuCKpe-

ruzanun obozHauaeTca OYKBoil f m maMepdercs B repmax (I'n) ¥ ku-
aorepmax (xkI'M). 9T0 UYHCHO DOKAZEIBAET, CKOMBKO pPas B CeKYHAY
BHIIOJAHAKTCH H3MEPeHHHA.

Yem Oonbllle 4ACTOTA AHUCKPETH3AIMH, TEM TOYHEe MLI 3allHCEHIBA-
eM CHTHAaJI, TeM MeHbOie MEGOPMADNN TepseM H TeM Jy4ylne Oyaer
KAa4yecTBO 3ByuaHmA. OAHAKO IPM 2TOM BOSPACTAET KOJHYECTBO AAH-
HEIX ¥ yeeJuunBaeTcd 00wpéM daiifia, B ROTOPOM XPAHHTCH 3aKOIH-
pPOBAHHEIA BBYK.

Kar e BrIOparTs OOTHMAJIBHYIO YACTOTY TIPH KOAUPOBAHHHT Y4yé-
HBle YCTAHOBHJIM, 9TO YACTOTY OHCKDPETHASANMH HYXHO OpaTe B ABAa
paza Goanlme, UeM MAKCHMAJLHAA YAcTOTA KoJaefamuil curuana, Ko-
TODLIM MBI XOTHM 3alIHMCEIBATH.

HaBecTHC, UTO YEJIOBEK B CPEAHEM CJBILIIHT TOJXBKC 3BYKHM (Komaeba-
HHA BO3AYXa WIH APYyrou cpearr) ¢ uacroramm ot 16 I'm go 20 kIn,
m03TOMY Bce dJacTOTHI BhIe 20 kI'm MOMKHO <«IOTepATh? NpPAKTHYECKN
fe3 yXyAIIeHUA KAYECTBA 3BYKA (YEJIOBEK He NOUYBCTBYET pasHunyl).
IloaToMy HAOCTATOYHC WCHOJL3CBATL UACTOTY JACKPETHASAIIMH OKOJIO
40 kI, DOBEINIATE e JAJLNie HET CMEICHA. BojJee HH3KHEe 4aCTOThI
JUCKPeTHBANNN OPHMEHSIOT TOTAA, KOIAS BAJKHO BCAYECKH YMEHBLILIATh
o0BEM 3BYKOBBIX JAHHEIX (HAIpUMeED, IS TPAHCASIHH pajuolepenad
yepez HHTepHeT), Aake IEHOH YXYAIUEHHS Ka4yeCTEA.

C noMompic OMAQPPOBKH MOMKHO 3aKOAHPOBAThH 1000 3BYK, KO-
TOPH#A NpUHHMaeT MHKpohOH. IT0 eANHCTBEHHEIH CHOCOB ROAMPOBA-
HHA 4Y€JIOBEYECKOTO POJIOCA H DPABNHYHBIX IPHPOIHEIX SBYKOB (LIyMa
npufoA, LIejecTa JHUCTBEL M T. II.).

OpHako ¥y 9TOr0 MeToAa ecTh M Hefocmamuu:

e npy OMU(POBKE B3BYKA BCErAA €CTH NOTEPA HNEGOpPMAIAH (H3-3a

JAHCKPETHIAMIH );

e 3BYKOBLIe afinnl, ODONIYYEeHHEE C IOMOINEIC OMAMGPOBKH, HMMEIOT,

KAK NPAaBWIO, DONbIOOH pasMep.




n Koaupoeanue uHdopMaumn

M Ncnone3ys AONONHUTENLHLIE WCTOYHWKK, BLISCHWTE, KakKas vacTtota Ouc-
KpeTu3aumni UCroNb3yeTcs:
a) ana Toro 4tobel MoxHO GbNC pPacno3HaTb pede YenoBeka;
6} HAa 3BYKOBbLIX KOMOAKT-AWCKAX;
B} B dunbmax dopmara DVD;
r) AN BoLiCOKOKAYECTEEHHOIO KOOMpoBaHva 3eyka B ¢opmare DVD-audio.

Fmy6uHa (pa3psgHOCTb) KOAUPOBAHUA

Kpome TOro, 4ro mpu KOAWUPOBAHHH 3BYKA BHINONHACTCH AUCKDPETH3A-
nua ¢ norepelt mrdopmMAIMM, HY)KHO YUHTHEBATE, YTO AJNA XpaHeHNA
OJHOrO pe3yJbTATA H3MepeHHA B NAMATH OTBOAUTCA OTPAHHYEHHOE
MecTo. IIpH 3TOM BEOCATCA JONOJHHUTEJNLHBEIE OLOTHOKIL.

IIpeacrasum cefe, HAIPHMED, Y4TO HA OAHO H3MEPEHHE EBLIACIAST-
ca 3 Oura. Ilpm 9TOM KOA KAMAOre COXPAHEHHOTO JHAUEHHA — 3TO
nenoe uncao or 0 o 7. Beck AHADA30H BOSMOMKHBIX 3HAUEHHH CcHI-
HAJNA JeAuTca HAa 8 moJaoc, KaXHOH H3 KOTOPBIX NPHCBAMBAETCA CBOH
Kon. Bce sHadeHWd, NMONaBlINe B OAHY IOJOCY, MMeT OTWHAKOBLIH
rox (pue. 2.32).

S s DR V=]

T

Puc. 2.32

ITpecbpasoBaHue MIMEPEHHOTO IHAUEHUA CUTHANA B IEI0e UHCIO
HA3BIBaeTCA Ouckpemusaiuell no Yypoéwic, UIH KBAHTOBAHMEM. OJTY
onepannio BbinoaHgeT AIIIl — cnemmansHEIH OJ0K 3BYKOBOH KAPTEHL

o I'ny0nHa KogmpoBaHHA (IWIH PaspaJHOCTh KOJHPOBAHHA) SBYKA —
BTO YHCJC ONT, HCIOJNb3yeMOe AJA XPaHeHHSA OZHEOTO OTCYETa.

M Mecnoneaya OONONHWTENbHbIE MCTOYHWKW, HAWOWTE OTBETH HA BONPOCHL.
— Kak pacwudpoBuBaeTcs cokpaweHue ALN?
— CKONLKO pasfNuMuHbiX 3HAYSHUA MOXHO 3aKOAMpPOBaTb, €CNW paspai-
HOCTb KOOMPOBaHWA paeHa § 6urt; 16 6uT; 24 Oura?
— Kakyy paspagHOCTb UMEIOT COBPEMEHHDIE 3BYKOBbIE KapTbl?
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BbiBOA 3BYKA

VYeTpolHCTBa BHIBOAA 3BYKA — HAVIIHHKH M 3BYKOBRIE KOJOHKH — STO
aHganoToOBLIe (He MAdpPoBLIe) VCTPOHCTEA, MOATOMY IPH NMPONTPLIBAHHH
3BYKA 3BYKOBAS KAPTA JO/IEKHA KAK-TO BOCCTAHOBATE AHANOTOBBIN CHT-
Haj. BCIOMHEHEHM, 4YTO Yy HaC €CTh TOJNBKO 3HAYEHHA, MSMepeHHEe ¢
pETepBanoM 7. B mpocrefimieM cihyuae MO0 HUM MOMHO BOCCTAHOBHUTL
cryneHUaTHIdl CUTHAJ, KOTOPEIH OyZeT CYIEeCTREHHO OTJIMYATBCH OT
rcxXofHorTo (O0 KODHpOBaHWMA). B COBpeMEHHBIX 3BYKOEBRIX KapTrax Iiud
OOBBINIEEAA KAYECTBA 3BYKA 3TOT CTYHEHYATBIH CHIHAJ CTJIAKHBAETCS
¢ HOMOIOLK) COCHHAJBHEIX (QUALTPOB, OAHAKO BOCCTAHOBHUTL TOYHO
ACXONHBI CHI'HAJ EBCEé pPABHO He yraércs, TAK Kak HEGQOpMAIHAS O
SHAYEHHIX CHTHANA MeXKIY MOMEHTAMH KBAHTOBAHMA OBLIa MOTEpAHA
opu oumppoeke (puc. 2.33).

Hexonnnif Iocne Ho
CHTHAJ CrIAMKHBAHHA CTAKHBAHKMA
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JJia NOBHINIEHAS KAa4eCTBa 3BYKA, T. €. AAA GOJABIIEr0 COOTBETCT-
BAA MEMKAY CHIHAJIOM, HPUHATHBIM MUKDOGOHOM, M CHTHAJNOM, BhIBe-
JeHHEIM ¥3 KOMOBIOTEPA HA KOJAOHKH, HYMHO YBEJIMUHBATE YACTOTY

IUCKPeTHSANNH, OJHAKO OpPHM 3TOM, KaK Bbl ViKe 3HAeTe, VBeJIHNYHBAa-
erca U o0Bém daiina.

Puc. 2.33

Mcnoneaya OONOMHUTENBHLIE WUCTOMHUKK, HAWOWTE OTBETH HA BOMPOCLI. M
— Y70 Takoe LIAMN?

— 3a4em HyxeH LIAM B 3BYKOBOIR kapTe?
— Y10 Takoe 3BYKOROW duneTp?

OOBbéEM 3BYKOBBIX AAaHHbIX

O0néM JAHHLIX, MOJNYYEHHBIA mocie OIMUPPOBKH 3BYKA, 3ABHCHT OT
pPASPANHOCTH KOTWPOBAHAS M YACTOTH AUCKperusanmu. Hanpmmep,
nycTh dacrora oumdpoekH paeHa 44 xI'n (za 1 ¢ seimoarserca 44 000
W3MEpeHUil CHUrHa a), W wcnoaesyerca 16-paspaaHoe KOIADOBAHME




n Koanposanwe uHdopmMaumu

(Kasx0e M3 HM3MEepPeHHBIX 3HAYeHHi 3anumaer 16 6ur = 2 Gaiira).
Torga 3a 1 ceryEay Hakamamsaerca 44000 -2 = 88000 Oajir mu-
dopMarun, a 3a 1 MunyTy:

88 000 - 60 = 5 280 000 GaiiT ~ 5 MGaiiT.

Ecnn sanuckiBaercs crepeo3syVK (MeBBlil M npaBeHi KaHAJBI), 5TO
YHUCI0 HYXHO YIBOUTE.

m Mcnonbays OOoNOAHUTENBHLIE WMCTOMHWMKW, HAWOUTE OTBETH HA BOMNPOCHI.
— Kak Ha3blBaeTcA OAHOKZHANLHbLIFK 3BYK?
— Y7o Takoe keagpopOHUHECKWA 3BYK (KBAOpPO3BYK)?
— Y710 Takoe GUTpeiT?

dopmaTtel paiinor

Cpegu thopMaTor OMUPPOBAHHEIX 3BYKOBBIX daiinos mamGosee M3BeCT-
HHI:
¢ WAYV (amrn. Waveform Audio File Format, ©daine ¢ pacoin-
PEHHEM WaU) — CTAHJAPTHHI ¢opMAaT 3BYKOBHIX (AMJIOB B one-
panuonro#t cucreme Windows; cmarue AAHHRX BOIMOMHO, HO
HCIOAL3YeTCA DEeRKO;
¢ MP3 (daiine ¢ pacinupeEmeM mp3) — caMblil monyasapHHH dop-
MAT 3BYKOBHX (aiiyioB, HCHOJBIYIOIOAM CKATHE C NOTeDAMH: A
SHAYUTEJBHOrO YMeHBIIeHHsa oGbpéma Galina cHMRaeTCA KaueCTBO
KOAMPOBAHKUA AJA TE€X YACTOT, KOTOPHe OPAKTHYECKH HepasIudu-
MBI AJA YeJ0BEYECKOrD CiIyXa;

¢ Ogg Vorbis (daiinu ¢ pacmmpeHneM ogg) — cBODOIHEIH (He Tpe-
Oyomuii KOMMepYecKNX JNHIeH3HI) dopMaT cKaTHa 3BYKa ¢ HO-
TepAMH.

Bee st dhopMaTHL ABJASOTCA HOTOKOBBIMH, T. €. MOXHO HAYMHATEH
OpocayIDHBaHWe A0 TOTO MOMEHTA, KAK Bech thaiin Oyzer monyueH
(ranpumep, us HHTepHeTAa).

m Mcnonbayna OONOAHUTENBLHLIE MCTOYHWKW, HAWAWTE OTBETH HA BOMNPOCHL.
— Kak Ha3biBaeTCA nporpamMma, KOTOpas BHNONHAET CXATUE W pacna-
KOBKY 3BYKOBbIX OAHHbIX?
— Kakas xomnanus paspaCotana ¢opmar WMA? McnonbayetcAa nn B
HEM CxaTue?
— [Ae wcnoneayerca ¢opmar daiinos AAC?

UHCTpYMeHTanbHOe KOAUPOBaHUE 3ByKa

Cymecreyer eifé oAUE coocof KOAMPOBAHNA 3BYKA, KOTOPHIE MOXHO
OPUMEHEHUTh TOJBKO ANA BSAODWCH HHCTPYMEHTAJBHEIX Menoawi. O
ocHoraH Ha craHgapre MIDI (aurn. Musical Instrument Digital
Interface — 1mdpopoii uHTepdelic MYy3HKAJIBHLBIX MHCTPYMEHTOR).
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B ornmype oT oumdpoBAHHOIO 3BYKA B TAaKOM GopMaTe XpaHATCS
NOoCIeNOBATENEHOCTE HOT, KOALI HAHCTPYMEHTOB, IPOMKOCTL, TeMOp,
BpeM#A 3aTYXaHHA KaKZOH HOTHL H T. X.

DakTHUSCKH TAKAA 3aO0UCH 3BYKA — 3JTO IIporpaMMa AJA 3BYKO-
Bofi KAPTHI, B IMAMATH KOTOPOH XPAHATCA 06DARNEI IBYKOB PeANbHEIX
HHCTPYMeHTOE (BOJHOBBIE TAOGMHUBLI, auri. wave tables).

CoBpeMeHHEIE BBYKOBBIe KAPTHI NOAAEPKHBAIT MHOIOKAHAJILHEIH
8BYK, T. €. B 3BYKOBOM {palijle MOKeT XpaHHTBCH HECKONBKO JOpPO-
WMER, KOTODbIE ONPOUTrPHIBAIOTCA OTHOBPEMEHHO,

CymecTsyioT cnenpanbarie MIDI-KaasuaTypol, KOTOPLIE MO3BOJAIOT
BBOAMTE BBYK H Cpasy cOXpaHATh ero B cragapre MIDI (pme. 2.34).

frEF v

Puc. 2.34

Ona nopourpeipanus MIDI-dafina wucnonbsyioT CHHTe3ATOPHI —
WIEKTPOHEBIE YCTPOHCTBA, HMHTHPVIOIIHE 3BYK PEANBHBIX HMHCTDY-
MeHTOB, IIpocTeiimmili cMHTe3aTOp — SBYKOBad KapTa KOMIBICTEpA.

I'napubie docmouncnmeq HMACTPYMEHTANBHONO KOAWPOBAHMA:

* KOAWPOBAHWE MeJoAMH (HOTHOH zanmcu) mpomcxozmT ez morepn

HHEpOPMAITHIN;

s Jailibl MMeKT SHAYHTENBHO MeHbINHE 00BéM B CpaBHeHWH C
onu(PPOBAHHEBIM 3BYKOM TOH e NIMTEABHOCTH.

OaHaKO TPOUSBOJLHLIN 3BYK (HAOpuMep, Jefi0BeYecKHil rojoc) B
TakoM GopMATe 3AKOOUPOBATE HEBO3MOMHO,

Wcnonbaya AONOAHUTENBHBIE MCTOYHWMKW, HAROWTE OTBETHI HA BONPOCHI, m
— CKONbKO Pa3fNYHbIX MY3bIKEANbHBIX WHCTPYMEHTOB BKAOYEHO B CTaH-
napr MIDI?
— Y10 Takoe nonugoHUs?
— Kakoe pacwwmpeHue umeloT ¢ainel, cogepxawue 38yK, 3aKOAWpOBaH-
HeA B CcTtaHpapTte MIDI?

KoauposaHve eunaeovH@popMmaumn

JAasa Toro uroObl COXpPAHATH BHZEO B IAMATH KOMILIOTEpa, HeobHxo-
IAMO 3aKOZHPOBATE SBYE W Ha3MeHAwOleecd usobparkenme. IIpm stomM
HYKHO o0ecIeulTs MX CURXPOHHOCML (OAHOBPEMEHHOCTE), T. €. 3BVK
He JOJIKEeH HH <OTCTABATL» OT H300paKeHHf, HH OIOEPeMaTh €ro.




n KoaupoBaHne WHGMOPMaLMn

JJid KoZupoBaHMA SBYKA Yalle BCero MCIOJb3YIOT OLUM(pPOBKY ¢
yacroToli 48 Kl'nm.

HzobpaxkeHEne COCTOAT M3 OTAEJBHBIX PACTPOBHIX PHCYHKOEB, KO-
TOpHE MEeHSI0TCA ¢ YACcTOTON He MeHee 25 KaApoB B CEKYHAY, Tak
YTO raas 4YeJOBeKa BOCIPHHUMAET CMEHY KaJpPoB KAK HelnpephIBHOe
ABH;XEHAE., OJTO 3HAYMT, YTO AJA KAMAOHN CeKVHILI BHAEO HYMHO
XPAHNTE B ODaMaTH 25 uzobpaskenuii.

IToncunuTaeM, CKOJBKO HAMATH IOTpebyercda AJAA XpaHEeHHA BHAEO.
Ecan pasmep xaprrmHKE T68 x 576 Touex (crammapret PAL/SECAM) n
raybuHa npera 24 6dATa Ha IHKCENL, TO 3aKoZupobBanHas 1 cexyHza
BuAeo (Oes sByKa) Dyger sammmarb npuMmepHo 32 MoOaiitT, a 1 Muuyra —
okono 1,85 I'Bajir. 9To HeZONYCTHMO MHOTO, IOITOMY B OGOJNLITHHCTEE
topmaTos BAAeOU3ODPAIKEHHI HCIIONB3YETCH CiKATHE. YIIAKOBKY W paclia-
KOBKY BHAEOZAHHEIX BEIIOJHAIOT CIEIMAIBHEIE IIPOrPAMMBI — KOTEKH,

OcHOBHAA HACH CHHATHSA BHACO 3AKANUYAETCA B TOM, UTO 34 KOPOT-
Koe BpeMsa H3ofpadkeHHe H3MEHSeTCHd O9eHb MAaJI0, IOSTOMY MOMKHO
BAIOMHHTL «0GA30BEIH» KaAp, & 3aTeM COXPAHATH TOJMLKO M3MEHEHHH.
Hepes 10-15 cekyHn uszobpakeHHe H3MEHASTCA HACTONBKO, 4YTO Heof-
XOZMM HOBHIHA 6aldoBHif kazap. daa Toro uTobel eilé GOJbIIe YMEHL-
IATE 06BEM Palina, TPHUMEHAKT CHATHE ¢ DOTEPAMH, IPU KOTOPOM
TEepAIOTCA HEeKOTOPHIEe AETANHM, HeCYIIeCTBeHHEIE JJIs BOCIPHATHA Ye-

JIOBEKOM.
HamnGoaee m3BecTHBI CACAYVIOITHE BUAEOHOPMATHI:
s AVI (amrn. Audio Video Interleave — depeayiolliEecs 3BYVK H
BHAEO, daiiapl ¢ paciiupeHueM avi) — dopmar, paspaboTAHHEBIH

xomoaHpeili Microsoft gna cucremel Windows; MoeT HCIOOAE30-
BATh Pa3HBIe AATOPUTMEL CHATHA;
e WMY (amrn. Windows Media Video, ¢aiiasl ¢ pacinapeHmeM

wmv) — dopmar, paspaborauneiii komoanwmeii Microsoft; Momxer
MCIIOJL30BATE PASHEIE AJTOPUTMEL CYCATI;
¢ MPEG (daiiner c pacluupeHusMu mpg, mpeg) — dopmar, He-

OOAb3YIOIOHHA OAHH W3 JYYIOHX AJTOPHTMOB CIRATHSA, KOTOPGIHA
pazpaborajia 9KCOEPTHAA IpyOmna 00 BOOPOCAM JBWKYINErOCA M30-
6paxxerua (auran. MPEG — Motion Picture Experts Group);

e MP4 (¢aiinm ¢ pacinppenzem mp4) — dopMmar, OO3BONSOIINR
XPAHATE HECKOJALKO OOTOKOE BHAEO, a Tarkme cyfmumps: (Texc-
TOBLIE HAAOWUCH HA 3KpaHe);

* WebM — oOTKpHITHE (He TpeOylolnuii OMJIATHI JHUIEH3HNI) BAAEO-
dopMaT, KOTOPEIT DOAAEPIKHBAETCSI B COBDEMEHEHIX Opaysepax 0es
YCTAHOBKHA JOIOJHATEIBHEIX MOAYJIEH.

M Menonb3ys AONONHWTENBHLIE MCTOYHWKW, HAAOMTE OTBETbl HA BOMPOCHL
-— MYt1o Takoe HD?
— Y710 Takoe aptedakTbl CXATUA BUIEO? KaKk OHW MPOABNRAICTCA?
— [he wcnone3yetca Bugeodopmar MOV?




KopupoBaHwe 3BykKa U BUOEO m

BhiBOoAbI

¢ JInA KOAHPOBRHUA SBYKZ [PHMEHAKT OOMUMPOBKY H MHCTDYMEH-
TAJBLHOE KOAHPOBAHHE,

¢+ OuudpoBKka — 2TO ANCKPETHSALMS CHUTHANA, DOJIYUEHHOTO ¢ MHK-
podoHA: B IAMATH COXPAHAIOTCA 3HAYEHHUA 3ITOTO CHTHANA, H3Me-
pAeMbIe ¢ HEKOTOPOM YACTOTOH, KOTOPAH HAZLIBAGTCS UYaCTOTOM
JUCKpPeTH3aniu.

s Taybuua roaupoBanma (PAspsAAHOCTh KOAUPOBAHHA) — HTO KOJH-
q¢CTBO GHTOB, BBILOCNAASMEBIX OJfA XPA&HCHHA OJHOTO HIMEPEHHA.
+* KauecTBO OODHU(POBKY 3BYKA ONPEAEJASTCA UaACTOTOH THUCKpeTHSA-

oEu U rayomHON KOAMDOBAHHWA,

e HucTpyMeHTAIBHOE KOAHPOBAHNE 3BYKA IDO3BOJIAET Oed HMCKayKe-
HHH KOAWPOBATE HOTHYIO 3A0HCE, HO €rQ Helb3d HCIOJALIOBATb
IAA KOJAPOBAHHA HECTAHZADTHEIX SBYKOB, HANPHMED pedH vye-
JIOBEKA,

* Kogupoeanme BHAeodHIBMOB CBOSHUTCI K KOAHPOBAHNIO H3MEH-
pnoierocs nsobpaxeHua M 3BYKa. Hsobpakedne H 3BYK HOJKHBI
OPONTPBIBATECA OAHOBPEMEHHO (CHHXPOHHO).

o Jlna ymenpimenua o6néma GaliaoB Opu KOAMPOBAHAM 3BYKA H
BHASO, KAK TPaBuAQ, HCOOIb3VICT cRaTHe. IIporpamma, woropas
BBEIIOJIESIET VIAKOBKY H PACIAKOBKY 3BYKOBBIX M BHZEOJZAHHEIX,
HASHIBAETCA KOOEKOM.

HuTennekr-kKapTtbl
f-'
|HOJlnq)onna| | BonaHoBEIe TAGIHIEL | WAV
POPMATEL A MP3
HucTpyMeHTAIBHEOS | Ogg Vorbis
xognpoeaane (MIDI)
A HJHcKpeTn3anmun | ] YacroTa
IO BpeMeHn IHUCKPeTH3ADNH
Oundposra
Kopmposanue OduackpeTasanusa [ Fnybuna
SBYKA 0 YPOBHK) KOAMPOBAHAA

Cxarae I——>| Kopmex

Puc. 2.35




ﬂ KoouposaHwe WHPopMaunm

= 25 KaapoB B CeKYVHIY
Koauporaane Kagpos

nsobpaxceruit
*
Kogaporanme )

BHJE0 CEIE[Xp?EE[OGTL
L
KogupopaHne 3BYKA I—>| CcaTne
48 xT'n,
AVI
y WMV
DopmaThl MPEG
datinon MP4
MOV
WebM
Puc. 2.36

Bonpocsl U 3anaHua

1.

2.

Ll

& o

13.

O6BAcHHTe, NOUYeMy IpH onudpPoBKE 3BYKA IIPDOMCXOZHT IIOTEpd
nHGopManHi.

Kax cBasaHa 4acTOTa OUCKPETHSALMH ¢ IoTepeidl mEQOpMADME U
oGpemom aiina?

Or dero sapucur BeIGOD YACTOTEI AMCKPETHIAIHMH?

Ilouemy wuacToTHl aMcKperusanun Oogee 48 kI'n npumenaroTca
OYeHb perKo?

Ha uto BAAAET paspASHOCTE KOJZUPOBAHUA BBYKA?

¥ HuHOKeHTHA ecTh OnuM(POBaAHHAN 3a4NMNChH MOOHMOI MecHM BO-
Kanbpnoil rpynnoel ¢«Pée OmaoHoE». OH X0o4YeT YAAJUTE U3 ZANHCH
roJoc, OCTABHB TOJBKO MeJoZHio. Kak BE AyMaeTe, IPOCTO NH
o170 crenath? Ilouemy?

CpaBauTe OnUppPOBRY M HHCTPYMEHTANLHOE KOAHPOBAHIE.
ITouemy MIDI-daiinnl MOTYT 3BYYATEH IO-PA3HOMY Ha pasHoOM am-
naparype?

Yre TaKce CHHXPOHHOCTE?

TloueMy OIpU KOOUPOBAHHMM BHAEO HCMOJL3YETCS YACTOTA He MeHee
25 KaspoB B ceKyHAY?

IloueMy KOMIILIOTEPHEIE (PHABLMEI 9alle BCErO XPAHATCA B CiKATOM
BHAIE?

Yro osHagaer «cxarue ¢ morepamus»? B uéM COCTOHUT €ro OCHOB-
HAR HieA IPH KOAHPOBAHUMN BUAeo?

BrnmosannTe o YKa3aHHIO YUHTeNA 3agaHms B paGoueil Terpazn.




Mepeaada MHpopmMmaumn m

MoarorosBsTe coodWEeHNE

a) «Kax ycrpoeHa sByRoBas Kapra?»

6) «Crammapr MIDI»

B) «HUro Tarkoe Komex?»

r) «Uro Takoe MemmaKOHTeiiHep?»

n) «®opmar MP3s

e) «CBo0oAHEIe 3BYKOBBIe W BHASOGOPMATHI»

UHTepecHble CalTh

andacity.sourceforge.net — GecmaaTHsIN ayauopegaxkTop Audacity
virtualdub.org — Gecniaruserit BaaeopenaxTop VirtualDub
videosoftdev.com — BecwtaTewii BugeopemaxTop VSDC
kdenlive.org — 6GecminaTtrelit BugcopegakTop Kdenlive gpna Linux
avidemux.sourceforge.net — OecmiaTHEE KpoccnaaTdopMeEEBIH
BUAeopegakTop Avidemux

§ 15
fMepepa4ya nHpopmaunmn

Knroueasie cnoea:

¢ MCTOYHWE ® CKOPOCTH Mepeladu NAHHBIX
¢ DIPHEMHUK ¢ OUTHI B CERYHIY

¢ KaHAJ CBASH ¢ IpPONYyCKHAfA CIOCOOHOCTD

* OOMexu

Ilocne Toro rawx MEQOPMADHA 3AKOAVPOBAHA, ¢ HEH MOMHO 9TO-TO
ZeNATL, HaNpHUMep HOepeZaBaTh. B sToMm maparpade mur pazbepémcs,
KAK 5TO MPOUCXOIIT.

Kak npoucxoaut nepepavya nHpopmaumn?

HedopManus mepegaérca OT MCTOYHHKA K IPHEMHUKY Yepe3d KaHAJ
CBA3H,

Kaman ¢BAsM — 9TO cpefia M TeXHHYECKWe YCTPOMCTBRa, ¢ IIOMO-
ImsI0 KOTOPBRIX mepenaérca wHpopManus,

A

<

107



n Koauposanue wnHbopMaLnm

Hanpwmep, UpH OTOPABKE THCEM M TOCHELIOK KAHAJA CBA3HN -—— 3TO
HouTA, 4 IPH pasroBope Jofeili — BO3AYX, B KOTOPOM pacmpocTpa-
HaeTca 3BYK. dna ofMeHa FaHHLIMM MeXKIY UACTAMH KOMILIOTEpDA K
B KOMOBIOTEDHHIX CETAX HCHOOJLAYIOTCA DAeKTpHIecKHe (KabeabHEle)
M ONTOBOAOKOHHEIE (CBETOEBI€) KAHAJNEI CBASH, a4 B 0OecOpoOBOZHEIX
CeTHX — DATHOKAHAJMLL,

HudopMmaiua uaér nmo Kaunaay CBAZH He <¢caMa no cebes, a Jom-
Ha OBRITE CBA3aHA ¢ KAKMM-TO HocuTenem (puc. 2.37).

[Momexu
Herognns IpuémMamK
AEGOpPMATIMH rHGOPMALIMHE
Kanan ceasn
Puc. 2.37
0 Hocarenp -— 5T0 O00BEKT, KOTOPHIH MOKET HEKOTOpOE BpEMS CO-

Xpagare AEdOpPMALUIO.

B 6niTy HOcuTeseM uudopMalMH MoKeT OLITL OyMara, 3BYKOBEHIE
BOJIHEL (IPH pasToBoOpe), ¢BeT (IpH OoAyYeHHH WHGOpPMAIHN ¢ IIOMO-
ORI 3PEHHA), XAMHUYECKOe BeIlecTBO (JelI0BeK OINyIOaeT 3AIaxXy H
BKycEI). HocuTenn mEQOPMAONY B KOMIBIOTEPHBIX CHCTEMAX — 9T0
ANEKTPHUECKH TOK WJIM PATHOBONHEI, KOMILIOTEDHBIC AAHHEIE MOMKHO
OepefaBaTh, SAMMCAR MX HA CHET{MAJLHEIC HOCHTEJM: MATHHTHLIC WK
OUTHYECKHE HHCKH MJIN YeTpoilcTEa GIsII-TaMATH, KOTOPHIE HCIIOJNB-
38YIOTCH He TOJBKO AJA IEpeladd, HO B AJA XpPaHEHHHS HHQOPMAIHH.

K comanenvo, B PeaNbHEX KAMAAAX CBAZH BeerZa JelcTBYIOT
moMexH. QMM MOTYT MCK&KATH coo0llenye, BILIOTH A0 OOJIHON IIo-
repr mHGOpMAOUH (BCIOMHHTe Teded)OHHBIE PA3rOBOPLI NpH ciaaboM
CHATHAJIE COTOBOH CETH).

Adnsg mepepauu mRGOPMALIMKM CBOMCTBA HOCHTENA JOJIKHEL H3IMe-
HATLCA CO BpEeMeHeM.

0 CHrHAN — 2T0 M3MeHeHHe CBOMCTE HOCHTEId, KOTOpOe HCIOJIL3Y-
€TcA OAA Iepefadd HHGPOPMAaIIHH.

C TmOMONILI0 OJHOTO CHrHANA (OZHOrC H3MeHeHMs) He TONYUHTCH
mepedaTh Muorc uudopmanun. IIosToMy uarle Bcero MCOOJbL3yeTcd
He OAHWHOYHEIN CHTHAJ, a I0CJeNOBATENBHOCTE CHIHAJIOB, KOTOpa:s
HASEIBAGTCH COOOMIEHNEM.




MNepepaya nHdoOpMamn m

0

Coobmenne — 3T0 MOCJAeAOBATENLHOCTE CHIHAJIOR.

B undopMaTHKe OOLINHO pACCMATPHEBAIOT Hepelady HHbopManEu
{(IaHHEIX) EMEHHO KAK Iepejady cooCIeHMil MeXXAaAy KOMIBIOTeDHBEIMH
CHCTEeMaMI, OTBJEKAACE OT CMEICJAA 3THUX coobmeHmii,

B sHaeTe, 9TO B pesyJbTaTe KOAWpoBaHHA mHboOpManum J06o-
ro BHJI& BCETJA MOAYUYAETCA HEKOTOpAd IeNOYKA HyJel W efHHHIL
C TouKH 3peHMA NepemadylE IJAHHLIX, BCE paBHO, 4TO OoHa oOo3HAYA-
€T — TEeKCT, PHCYHOK, 3BYK HJIH BHOEO, BajKHA TOJBKO €& INHHA.
Kax nouyTans0HY BCE PABHO, YTO HANMHCAHO B MTUCBMAX, TAK e H IpH
mepefave ASHHBIX UX cofepiKaHHe He MMeeT IHAYCHHA.

CxopocCTh nepenauym AaHHbIX

BeooMHMM, B KAKHMX eMHHHIAX H3MepAeTcsa CKOPOCTL B YIiKe aHa-
KOMBIX HAM CHTYAOHAX. IIna aBTOMOOENA CKOPOCTE — 3TO DACCTO-
AHFe, OpOHJeHHOe 3a eZWHHIY BpPEeMeHH; CKOPDOCTE HsMepAeTcA B
KHJOMETPAX B YaC WJIM MeTPax B CeKVHAY. B 3azayax mepeRagdlu
MHUAKOCTH CKOPOCTL HWaMepseTcd B JHUTpPAX B MHHYTY (MJIH B ce-
KyHAY, B 4Aac).

HeyaAHBUTENILHO, UTO CKOPOCTBIO IEpelavd AAHHBIX HASLIBAIOT KO-
JH9ecTBO JSHHEIX, NMEePefaHHOE IO CeTH 34 eNHHMOY BpeMeHH (4Jamie
BCEro — 3a CeKYHZAY).

Mo cetw 3a 10 cexkynp Gewno nepegaHo 200 OwT paHHwx. Hadpure
CPEOHIOKD CKOPOCTb NepenaYy JadHuelx, B xakux eguHMuax oHa wuame-
pReTca?

Kak Bbl gymaete, novyemy B npeAblaywei 3agavye pedb WOET UMEHHO
0 cpegHeit ckopocTu?

Kosn4yecTBO JAHHEIX, KOTODHIE IEepejarmTcA 3a 1 CeKVHIY, MOMK-
HO H3MEPHTH B MIOOBEIX eZHHNAIAX KOAMYIECcTBa KHpopMAUMH: OMTaX,
Gaitrax, KunobSaitax u Ap. lLlocKoNneRy AaEHBIe OORIYHO MepeaarOTCs
B BUZe MoToKA OuTOB (Oes pasfmescHHs Ha 6aiiThI), Ha NMPAKTHEKE CKO-
POCTE IepefadH AAHHBLIX YAINE BCEro H3MepAIT B GHTAX B CeKYHIY
(6ut/c).

CropocTs TepeAayd AAHHEKIX B HTAX B CeKYHAY — 9TO KoJude-
CTBO OMTOB, NEpPefAHHEIX 3a OJHY CeKVHAY.

Cpeanaa cCKOPOCTH MEepeAadu AZHHLIX U BRYHCASETCA NO GopMye
v=1>I/t

rae I — KoauuecTBO NepefAHHBIX AAHHEIX, & § — BpeMHA Iepe-

Jadm,




n KoaupoBaHne wHdpopmaumm

3ta dopMyaa CBASLIBAET MEXAY coGoH TPH BeJWUYMHBI: KOJHUYECT-
BO JAHHBIX, BpeMA M CPEeAHIOI CKOPOCTE Iepefadn. 3Hasa JObe aBe
U3 HHX, ¢ NOMOIUIBIO 3TOH (HOPMYABI MOKHO BCErga BbIPDASUTL W BHI-
YHCJIUTL TPETHIO.

B CKOPOCTHHIX CeTAX CHOPOCTH O0OMEHA NAHHBIMH MOMET COCTAB-
JATH MAJUIMOHLL ¥ MIIAHAPALL OGHTOB B CERYHAY, IOSTOMY HCIOJL3Y-
IOTCA KpaTHhle eanHAnbi: 1 xdur/c (kwiobnr B cexyHay), 1 Ménar/c
(Merabur B cexyHay) n 1 I'ur/c (rurabur B ceXyHAY).

0 1 x6ur/c = 1000 6mr/c.
1 M6ur/c = 1000000 6ur/c.
1 I'mr/c = 1000000000 6ur/c.

O6paTiTe BHUMAHHE, YTO 34€Ch OPHCTABKH <«KHJIO-», <«Mera-» H
«rura-» ofosHAYAIOT (KAK M B MeXXKAYHAPOXHOH cHcreMe exmunn CH)
YBeNWUeHHe POBHO B THICAYY, MHJUIMOH M MWUIHapia pas. HanmoMuumM,
YTO B TPAAHIHWOHHEIX eIHHWIIAX W3MEPEHHA KOJMIECTBA WH(HOPMAITHEH
«KHJIO-» O3HAYAeT yBejmuenue B 1024 pasa, «Mera-» — B 10242 n
«rura-» — B 10243,

daiin pasmepom 2000 6uT Bbin NepejaH no kaHany cBA3KM 3a 40 ¢,
Hailgte cpefHIOI0 CKOpPOCTL nepeaavn AaHHbiX B GUTax B cexyHay.

®daiin pasmepom 200 Gahr Owin nepepgaH No kaHany cBA3M 3a 16 c.
Haitaute cpegHIoI0 CKOPOCTb NepeaaYy AaHHLIX B OUTax B CekyHay.

dain pazmepom 15 MOaliT Suin nepenad no kanany ceasw 3a 30 c.
HailauTe CpeaHin CKOpPOCTb Nepenadn paHHelx B OuTax B cexkyHay
(44cno B OTBETE 3ANMWIKMTE KaK CTeneHb 4ucna 2).

Hns ®aROOTO KAHANA CBI3W CYMIECTBYET HEKOTODPAS HpejeabHAH
CHOPOCTL Tepefaur JAHHBIX, KOTOpafd 3ABHCHT OT 00opynoBamua., OHa
HASHIBAETCA NPONYCKHOH CHOCOOHOCTBI0 KAHANA CBASH.

IIycTs CKOPOCTH Nepefady JAHHBIX IO HEKOTOPOH ceTH paBHa
v Omr/c., DTO ZHAYWT, UTO 34 OZHY CEKYHIY IepemaéTcA U OHTOB,
a 3a t ceryag — v+t OHT.

CKopoCTe NEPEefaY OaHHBIX MO NMHUM CBA3KW paeHa 600 6ut/c. Ckonbko
6uT OyaeT nepenaHo 3a 10 cekyHn?

CKkopoCTb Nepepad JaHHbIX Mo AMHWKM CBA3W paeHa 800 6uT/c. CKONbKo
6ainT Gyger nepenado 3a 100 cexyHa?

CKOpOCTh Nepeaayy AaHHbIX NO JWHWK CBA3W paeHa 80 Gurt/c. Ckonbko
GalT GyaeT nepenaHo 3a 5 MUHYT?

CKkopoCTb Nepenayn JaHHbix No AMHAM cBa3n pasHa 222 6uT/c, CKonbko
merabaint Oyaer nepeaaHo 3a 4 MUHYTHI?




Nepepaya HPpopmauun m

Ecam u3BeCTHO KOJHUECTBO HEPeNaHHRIX JaHHEBIX I M CKOpPOCTh
nepegadal ¢, TO BpeMdA HOepefadud i BRIUHCAAETCA KaKk HUX OTHOIIeHNe!
t=1I/v.

CKOpoOCTb Nepenayn AgHHbIX NO AMHKKA cBaA3n paeHa 1000 6ut/c. Ckonb-
Ko cexkyHa noTpebyetca Ha nepepavy dalina pasmepom 4000 G6ut?

CkopoCTb MepenaYyr AaHHbX MO NMHUM ceasu paeHa 100 6ut/c. Ckonb-
Ko cexkyHp noTpebyerca Ha nepepavy ¢aina pasmepom 125 GalT?

CKOpoCTb Nepenayy OaHHblX Mo NWHAKW CBA3KW pasHa 4096 Gut/c. Ckonb-
Ko cekyHa noTpebyetca Ha nepenadvy dakina pasmepom 2 KGadt?

CkOpoCTL nepenaq JaHHbIX MO NMHUW CBA3W paBHa 22° 6uT/c. CKonbko
cekynn notpebyerca Ha nepenavy dalina pasmepom 12 MoaiT?

HekoTtopoe KONWMYECTBO [aHHLIX NEpedasTcs No AMHMKM cBa3u 3a 10
cekyna. OueHwTe, 3a kakoe Bpems MoxeT ObiTe nepesaHo B 10 paa
Gonbiwe paHHbIX. MoveMmy Ha NPakTMKE 3TC BPEMA MOXET OTAMYETbCA
OT pacyé€THoro?

HekoTopoe KOAWYECTBO AaHHLIX NepefaéTcA no MNepBOA NWMHWMK CBA3SU
3a 10 cekyHn, a no eTopoln — 3a 50 cekyHo. HYTO MOXHO cKasatk
0 CKOPOCTHAX nepejaqdv no nepsod U BTopol nuHUK? MoXHo nun
onpenennte ofbéM OaHHBIX, KOTOPHIA nepenasanca?

BnBOABI
* Wadopmanua nepegaérca OT HCTOUYHMKA K NPUEMHHKY YEPE3 Ka-
HaJa CBA3H.
s Hocurenr — 210 O6'BEKT, KOTOPBIA MOXKET COXpPaHATE HHGOpMAa-
ILHIO.

e Cursan — $T0 U3MEHEHHE CBOUCTB HOCHUTENS, KOTODOE HCIIOAB3Y-
eTca ANA Tmepegadn MHGOpMALHIH.

s Coo0IIleHHe — 3TO NOCHEAOBATEJLHOCTH CHIHAJMOB.

* CropocTts nmepeAaduH AAHHBEIX B OUTAX B CEeKYHAY — HTO KOJAHUE-
CTBO GWTOB, NEPEJAHHBIX 38 OAHY CeKVHAY.

¢+ Cpepuada CKOpPOCThH Nepeiadd AAHHBIX BRIYHCIAETCA IIo dopMyse
v= I/t, rae I — KoxnuecTBO NepefaHHBLIX JAHHBIX, a ¢ — Epe-
MA mepedadH.

e lIna omucaHMA CKOPOCTHBIX KAHAJOB CBAIHM MCOOALIYIOT Gosee
KDPYIIHEIE eJWHHIEL:
1 kbur/c = 1000 Gur/c;
1 Méur/c = 1000000 6ur/c;
1 T6ur/c = 1000000000 Gur/c.

¢ IIponycraasg cHOCOGHOCTE KAHAJNA CBASH — HTO HAWOGONBIIAS BO3-
MOKHAA CKOPOCT: Hepezadyl AAaHHEIX, KOTOpad onpedensaerca 0bo-
PYAOBAHHEM.




n Koavposarue mnHgpopMaumm
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Puc. 2.38

Bonpocekl U 3apaHUA

1. Yto ozHayaOT IPHCTABKH «KMJIO-», ¢Mera-» M «rAra-» B eJHUHH-
max MSMepeHHAd CKOPOCTH Iepefady AAaHHEIX?

2. IloacuuTe pasHULDY MEMAY CKOPOCTHID NEPEJaY AAHHBEIX H IIPO-
nyckHO#l cnocobHOCTREID KaHaka cBAsW. Kak BRI gJyMaere, moueMy
3TH BeJIMYMHLI MOTYT pPasiHNyYaTLCA?

3. BrinmosHUTEe me YKABAHUWIO YYUTENsa 3afaHHUA B paGoueil Terpamgu.

§ 16

CxaTtve paHHbIX
Knawouesvie croaa:

CKATHE BAHHBIX
Koa(phunueHT CHEATHA
cixatue Ges mDorepsh
cATHEe ¢ NOTePAMH

APXHBAITHA
OPOrpaMMa-apXHBATOD
KOHTPOALHAS CYyMMAa
CaMOPACHAKOBLIBAIOIUHCA apXHB

3a4demM U KaK CXMMaTth AaHHbIe?

Ana toro urofnl COKOHOMHTE MECTC HA BHEIIHHMX HOCHTENAX (KECTKHX
OHUCKAX, <«QUIsINKAX») HJIH YCKOPUTE IEepeRady AAHHBEIX HO KOMOBIO-
TePHEIM CETAM, MOKHO C)KATH JaHHbBIE — YMEHBIOUTH WX HHEGoOpMAa-
IIHOHHLINA 00BEM, COKpaTUTE DasMmep daina.




Cxartne DAaHHbIX m

Kak BBl yKe 3HAeTe, PHCYHKM YaCTO XPAHATC]A B CXKATOM BHUAE.
Kpome Toro, csaTwe HOUTH BCETAA WCHOJIB3YETCA IIPH XPAHEHNAH H
nepesiage 3BYKA W BUAEO — YNAKOBKY M DACHAKOBKY STHUX FAHHBIX
BEITIOJHAIOT CICIHANBHEIE NPOrDAMMEI-KOACKH.

IlokasxemM, KAk MOXMKHO C/KaTh JaHHEIE, Ha IIPOCTOM IIpHUMepe.
Ecrs ¢aitn, 8 xoTopoM B 8-0MTHOH KOZUPOBKE BSAIIMCAHBI CHAYANA
100 pycerkux Gyke A, a morom — 100 6yxB B (puc. 2.39).

1 100 101 200
Puc. 2.39

Kaxpas Gyksa Ha puc. 2.39 saHumaet 8 6ut. Onpenenvte vHdbopMaum- @
OHHBIA 00bEM daina B DaTax.

Temnmeph 3ANMIIIEM Te e CAMLIE HaHHEIE WHAYE: CHAYAJA KoJMHYe-
CTBO IIOBTOPEHHMH NepBOTO CHMBOJIA, 4 3aTeM — caM NepBBEIA CHUMEOJ,
NMOTOM TAK JKe JJA BTOpPOro cuMbosa (pue. 2.40).

100 A |100( B

Puc. 2.40

Kaxpas sveilka Ha pwc. 2.40 zaHumaer 8 Gut. Onpepenvte vHGopMa- @
UMOHHWI 06bEM aitna B HanTax.

00néM (aiina yMEeHBINWICA, 93TC 3HAUMT, ITO MBI CIHAJTH AAHHEIE.

KoadduuneHT CKaATHA — 9$TO OTHOIIEHWe DasMepa HUCXOAHOTO
daitna I, x pasmepy cxaroro qaina I.,.: 0
ko = Io/1op.

OnpepennTe koaddUUVEHT cxatva ¢daiina B pacCMOTPEHHOM Bbille Mnpw- @
Mepe.

ITogemy ke aTOT (aiinm ynances Tak yaadHo cxath? Beé geno B
TOM, YTO B HEM OpLIM AMUMHHBIC TEIOUKH IIOBTOPSAIOIIUXCHA CHMEOJIOB,
B MBI IPUMEHWAH AJTOPUTM, KOTOPHIM OYeHs YHAYHO MX COKHMAET.
JTOT ANrOPUTM HAZLIBAETCA KOJUpPOBAHUeM uencder OJURAGHOBLIX CuM-
eéonos (mo-aprnuiickm — RLED: Run Length Encoding).

1) Anropmma RLE MOXKHO VCOEINHO UCTIONB3OBATL ANA CHATHA DHCYHKOB, B KOTO-
pHX Goaplone o0NacTH 3AKDAIUEHRI OAHUM I[E€TOM.




ﬂ Koanpoeauwve vHbopmMaummn

B d¢adine aanucadsl 100 pasnuyHeix cumsonos. Onpegnenure ko3ddn-
UMeHT oxatma daidna ¢ nomowibily anroputva RLE. Yto o3vadaer no-
ny4eHHoe 4ucno?

JlaHHEIE MOMKHO C/HATb, €CHH B HHX €CTh KAKHE-TO 3aKOHOMEDHO-
¢t (H30BITOUHOCTE), HALpHEMED OAMHAKOBHIE CHMBOJbI, CTOAILHE DA-
JOM, MM OZWHAKOBBIE IIEIIOMKH CHMBOJIOB («cioBa»). IloaTomMy Xopo-
0 CKMMAIOTCA JAHHEIE, B KOTOPHIX TAKHAX SaKOHOMEPHOCTeHd MHOro,
HAIIPMMEP TEKCTHl M PACYHKH. XYyiKe BCero CKHNMAITCA clydaiiHble
AaHHLIE, B KOTOPBIX HET HHYEre 3aKOHOMEpPHOro.

IIporpaMMEI ZAsa CXKATHA ZAHHBIX BBIABASIOT M30RITOMHOCTE ZaH-
HBIX H YCTPAHAIOT €8, IO3TOMY C)KHAMATE BTOpPOH pas yiKe CiKATHE
JAHHEIE dallleé Bcero DecIonesHo.

Cxartune 6e3 notepb

JdagpajliTe BepHEéMcA K NOpPHMEPY CYKATHA, NPHBCIEHHOMY B Hadale
oaparpada. Momem nu mMei w3 caroro daitna (pmc. 2.40) socera-
HOBHATHL HCXOZHb1H, HecwarTsilt (pue, 2.39)? B mauHoM cayyae — fa;
yuTaeM H3 ¢aiila YHCI0 IOBTOPEHHII IepBOro CHUMBOJA, 3ATEM CaM
CHMBOJI, IIOBTOPAEM erc HYKHOe KOJHYECTBO pas M T. A.

Taroe cRATHe HASBIBAIOT cyaTHeM Oe3 morepb. OHO HCIOABL3YETCA
ANS VIAKOBRH TEKCTOB, HPOrPAMM M APYIHX AAHHLIX, KOTOPbLIC HH B
KOeM cjiyyae HeJb3H HMCKAMATDH.

0 C:xarme 0e3 moreps — 3TO TaKoe yMeHbIneHHE 00BEMA JAHHLIX,
OpHM KOTOPOM MOMKHO BOCCTAHOBHTL HX HMCXOAHBIA BHA Ge3 Hcka-
REeHNH.
0 Ana KaknX AaHHLIX, HA BAaw B3rNA4, MOXHO WCNONb30BATb TONBKO CXaThe
6e3 notepet (HM 0AWH GAAT He OonXeH OblTb WCKaXEH):
a) TekcT; r) 3ByK;
8) pucyHkuy; a) sugeo?

B) Nporpammbl;

Cxarue ¢ norepsamm

B EekoTOpBIX cIyuaax HeOONBIINEe HETOYHOCTH B Iepegadye AAHHEIX
pomycruMel. Hanpumep, HeGonbinne moMexH B TeaedOHHOM pasropope
WM B pajmoneperade, KOTOpPAA TPaHCIAHpyerca depes HHTepHeT, He
MeIIAIOT TOHMMAHMIO peuywm. HeroTopoe BONMOJHHTENBHOE PA3MEITHE
yie 1 Oea 5TOro pasMbiToro msobpaskennsa Ha dororpadun Henpodec-
CHOHAJ Jajke He saMeTHT. Emé B GoabIled cTEIlEHHW 3TO OTHOCHTCH
K BHZeopHNABMAM, e KaKIB KaApP BHAEH O4Y€HbL KOPOTKOE BPEMA.




Cxarne AaHHbIX m

nO:—)’I‘DMY HHOrDA MOXKHO IIOXKEPTBOBATE BBICOKHM KAYCCTBOM H30-
6])&.‘}REHH.}'{ HIHM 3BYHKA DPaIH TOIO, qTO0E SHAYNTENEHO COKDATHUTE ob6B-
&M J8HHDBIX. B sTtux Cay9adX HCOOJNB3YETCA CHAaTHe ¢ NOTepAMH.

C:xkaTHe ¢ MOTEepAMH — 3TO TaKOe YMeHblIeHue ofbéma zaxonn- 0
POBAHEBIX AAHHLIX, NIPH KOTOPBIX PACIAKOBAHHBEIN Gailm MoxKeT
OTINYATHCA OT OpPUTHHAIA.

CaMBle H3BECTHBIC OpHUMepPEl CATHA ¢ OOoTEpAMH — 3TO aaro-
parmsl JPEG (pis maobpamennii), MP3 (414 yoakoBKE 3BYKAa) H BCe
AJrOPUTME] YOAKOBKHM BHAcOMMJILMOB. ITH AJTMOPHUTMEl HUCOOILIYIOT
0c0o0eHHOCTH 4eJIOBe9ecKoro 3peHHuA M CJayXa, yialada JaHHBle, KOTO-
pbleé MEHBIIEe BCErd BJHAIT HA HaNle BOCIPHATHE.

MporpaMmmbi-apXMBaTOpbl

Apxupanua — »r0o cozganume dakina-apxuBa, KOTOPHI ofbegHHAET
rpynny dafinos. ApXHBaANHNIO HUCOOJLBIVIOT AJA TOro, 4YToOLI CO3AATH
PesepBHYI0 KONHIO JAHHNX (HA cJaydad BBIXOHA U3 CTPOA OCHOBHOTIO
yeTpOiicTBA BHELIHEeH NaMATH) AJIHA AaA nepegadd GaijioB IO CETH.

ITpocreiiinre TPOTPAMMEI-APXHBATOPEI TPOCTO OOBEeIWBAIT MHO-
secTBo ¢ailinos B oguH apxus., CoBpeMeHHEBEIe APXWBATOPHL BHIOOJ-
HAIOT eINé M CYKATHe JaHHBIX JRJIA VMeHBIIeHWA o0béMa apXuBa.
B onepanmonroit cucreme Windows namnboyiee monyiaAapeH apXHBATOPD

M WinRAR, B Linux — & Ark u ¢ File Roller; 8 OS X mpu-
MEHAT E Stuffit Expander u E BetterZip.

CpoGopgHo pacmpocTpansemulit apxusatop KMZIP 7-Zip MomHO cKa-
9aTh DeCcNJIATHO BMECTE C MCXOAHBIM TEKCTOM NpPOTPAMMBI.

ApXHEBATODPBI MOTYT VHAKOBAThL AAHHBIE B APXMB C HAPOJIEM
(saumrugporars). Torma paA Toro, 9To0BI BOCCTAHOBHATH (DANNE M3
apxuBa, notpebyeTcsi BEECTH TOT JKe CAMBIM mapodes (KAI0Y »JaA

pacinpoBKH).
ITaponu B apxuBaxX Be xparRATca. Ilepes ynaxoBkoil apxmuBaTop
BEIYHCAACT AJIA KAMACTO Galila KOHMPOALHYW CyMMy — TaK Ba-

S8HBAETCA YHCHO, KOTOPOEe 3IABHCHT OT BCeX AAHHEIX M BEITHCIAETCA
M0 HAOCTATOYHO CJIOKHOMY AJNCOPHTMY, H 5TH KOHTDOJBHEIE CYMMEI
sanuceiBaloTCA B apxmB. llpm pacmaxoBke OporpaMma HCIOJNB3YET
napojb, KOTOPHI BBEN NOAB3OBATENb, W CPABHUB&ET KOHTPOJBHYIO
CYMMY IoJaydeHHoro ¢afima ¢ Toil, KoTopas szanucaHa B apxMBe €Cau
OHH Pa3/JHYAIOTCA, TO NApoab ORI BBeAEH HeBepHO.




ﬂ KoanposaHue mHpopmaumm

Adna toro 4rofBl DAapodb OBUIO CACKHO IOAOODATE, OH HAOJIKEH
OEITE JOCTATOYHO INNHMHHEIE (He MeHee 6 3HAKOB) M COOEDIKATE Da3-
Hbi¢ cMMBOXH (& He TonbKO mudpii). IIpuMep xopounlero mapoad —
rH3cyJf198H.

MpuayManTe npyMMepsl MPoOCTRIX NAPONER, KOTORLIe MOXHO GLICTPO Ha-
Opars Ha KNaBuarype, HO W NO3TOMY nerko nogodpathb.

MpuayMaiTe npymepbl NAPONen, KOTOpLIe CRoxHo noaobpats.

Muorre nporpaMMH-apXHBATOPH MOTYT CO3AABATH CAMOPACHAKO-
BeiBAIOIHEeca apxuBbl (SFX-apxmem). Tak HazmpBawT dailarl, KoTo-
PEle COAep::AT He TOJBKO AaHHHIE, HO W OPOrpaMMy AJsS HX pacia-
KOBKH. UTo0B pacnakoBATE TAKOH APXHB, He HYKHO YCTAHABJHNBATDH
ApXHBATOP — HOOCTATOYHO IPOCTO 2ANYCTHTh APXHB-TIpOTpaMMY Ha
BBIIIQJ/IHEHHE,

CamopacnaKkoBHEBAIONINECA APXMBLL IOAYYAIOTCA HeMHOro OoJbIne
O0LIMHEIX, OOTOMY YTO COAEPKAT OpPOrPpaMMY pAcCIAKOBKH {(eé pas-
mep — okKoxo 15 Kb6aiit). Kpome TOro, HX MOryT 3apakaTh KOMIIBIK)-
TepHbie BEpYcEl. IloaToMy ajig oDMeHA AAHHBIMHE JIVYUNIC HCIOJL30BATDH
OOBIYHEIE APXHEHIL.

MesxqyHADOZHEIM CTAHZADTOM APXWBOE cunTaeTca copmar ZIP
(baiiner ¢ pacmupenmem zip), B Hamed c¢rpaEe NIMPOKO HMCOOALRY-
rea Takxke RAR-apxmerl (dalinm ¢ pacmimpeHHeM rdr) A apXHEH
B dopmare 7-Zip (daiinm ¢ paciuumpenmnem 72).

BoiBOoAbI

s CxxatHe (yMeHBIOIeHHe 00BEMA) AaHHEIX HYIKHO NJIA TOrO, 4TOGH
COKOHOMHTE MECTC BO BHEIIHEH DAMATH M YCKOPHTH Lepemavy
AAHHEIX 1O CeTH.

¢ (CikaTHe BOSMOKHO TOJABKO TOTZA, KOTAA B OAHHBIX €CTH KAKUe-T0
3aKOHOMEPHOCTH (M30HITOYHOCTE).

s KoaddHumueHT c)KATHA — 5TO OTHOLIEHAE pasMepPOB MCXOAHOIO H
c:aroro aiinos.

s Cixarre Oes mDoTeps — 95TO TAKOe yMeHBUIeHHe 00BLEMA JAHHBIX,
OPH KOTOPOM MOMKHO BOCCTAHOBHTE HX MCXOOHBEIN BHJA ez HCKa-
HeHHH.

e C;xkaTHe ¢ NOTepAMH — 9TO TAKOE YMEHbINeHHWe 00béMa JaHHRIX,

OpH KOTOPHX pacnakoBaHHEIN daiin Moxer oTiImYaTbca OT OpH-
raaada. Cxarre ¢ mMOTepAMHM HCIONBRVIOT NPH KOXUPOBAHHHU do-
rorpaduii, 3BYKa W BHJEO.

¢ ApxWEanms — 9TC cospaHme daina-apxmuea, KOTOpeIA o0BeaMadger
rpynny daiaocs.

e IIporpaMMBI-APXHMBATOPE MOTYT COSTABATH APXHMEE C IIAPJIEM.

e CaMoOpaclAKOBHIBAIOIINECH APXHUBEI — 2T0 (aiiakl, KOTOpEIE Co-
ACPMAT He TOJBKO JAHHEIe, HO M UPOrpAMMY AJIA HX PACIAKORKH,




Cxartve paHHbIX m

UHTennexkr-kapTta

CraTsie ZaHHER CaMOopacIaROEHBAOTHCA |
TIporpaMMa pacmaKOBKI T

Koopanens| [ Cuame
cEATHA AAHHEIX
ZIP, RAR, 7-Zip
kew=1Ip / Tose

| Bes no'reph—l | C nmoTepamu | 26 CHMBOJIOE

Byxeu u oudpm

HapéxaoeTs

Puc. 2.41
Bonpocs! 1 3a8aHUs

1. IToyeMy HeKOTOpBIE AAHHEIE CIEKHMAKTCA XOpPOIIO, & HEKOTOpLIE —
maoxo?

2. IIpy cataTvm MOJYUMJOCh, UTO KoaddunueHT cokatusa papen 0,9.
Yro 370 3HAYHTT

3. TloueMy uyallle BCETD HET CMBICJA CKHMATE Yie CHKATHIE JAHHEIE?

4. Korna monyermmo cixarme ¢ morepamu? Korpa megomycTtmmo?

5. Tloyuemy apxXWBBI ¢ HapoJieM CJOMXKHO <B3JIOMAaTbh», He 3HAT la-
poaa?

6. BRIDOJMHNTE IO YHKABAHWIO YYHTeJR 3ajlaHms B paGouelt TeTpasm.

NoaroToebTe coobuwenue A
a) <Apxuparop WinRAR»

0) «Apxusarop T-Zip»
HUuTepecHble CaiTbl

rarlab.com — apxupatop WinRAR.
7-zip.org — cpoDOJHO pacHpoCTpanseMBlil apxupatTop 7Zip.

MpakTuyeckasn paGora
Brmoaaure npaxTiueckyic pabory Ne § «Hcmosns3oeanue apxueaTopas.




n KoauposaHrne uHpopmaumm

S0P k rnase 2 ua EanHoO kKOnNnexKum
undpoBbIX 0Opa3oBaTENbHLIX PECYPCORB
{school-collection.edu.ru)

Jeromzuporanue coofmeHnsa, sanucanaore asbyroit Mopae
Tenerpad numymuit Mopse (BuaeodparMenT)

JIAcKpeTH3alIAA AHAJNOIOBOIQ CHIUHAJA

Briaucnenve xoamdecTBa MHEHQOpMANVHA: alpaBATHHIN IOAXOX
Briuncnenme KoamdecrBa MHGDOPMANVH: CMEICACBOH DOAX0X
HsMepenne KolAdYecTEa HHGOPMATWN: HHEDODMADUA KAK Mepa yMeHb-
OICHUA HeOoIpeleJéHAOCTH

Briuucaeane roamgecTBa HMADODPMAIHNE

Hamepenne konmvecTea uRbopmanuu, Bur, Haiir, nNpoM3BOAHBIE €AU-
HHUDOE

HurepakTHBHBIN 3agaunuk. Pasgen <Hamepenme mHpopMamums»
Heropua pasBUTHA CHCTEM CUYACJTEHHA

HenosHuuoHAEE CHCTEMBI CUAGICHUA

Oudposrie Bechl

Ileperon ZecATHUHBIX YHCEeA B APYrHe CHCTEMBI CUHCICHHUS
Ilpecfbpazoranue ZeCATHYHOrO WUHCIA B APYLYI0 CHCTEMY CHHCJIEHHNA
IlepeBox HemeCATWYHBIX YWCed B JECATHYHYIO CACTEMY CUMCJICHHS
Cxema I'opmepa

Ilpeobpasoranne uMcen MeKAY cHCTeMaMH cuuciaeHua 2, 8, 16
Kanepxynarop cHcTeM CcUYHCICHAA

HuTepakTHBHEIN 3agadyHHK, pasgen «CHcTeMEBI CYMCIEHHA»
CioyieHAe W BEIYATAHNE MHOMOPASPAIHBIX ABOMUYHEIX YHCEN
VYMHOoMEeHHe B AelieHAC ABOAYHEIX WHCEA

Uro raxce 3ByK? XapaKTepHCTHKM SBYKAa 3BYKH OAHHAKOBOH MOII-
HOCTH, HO DPASHEIX 9acTOT

Ddderr aBuAceHUA




Maea 3
nPOrPAMMUPOBAHUE

BeepeHune
Knwoueswvie cnosa:
® IpOrpaMMHpOBAHHE ® OIEpPATOp
* IIPOTPAMMUACT * KOMMEHTapHUH
* IporpamMmMa & OIepaTOD BLIBOJA

B xypce mudopMaTHKE 7 KAacca BBl YK€ IOSHAKOMHJIHCE C IOHA-
THEM AJTOPHTMA M COCTABJAANH HPOTPaMMBl IAA HcnoaEnreneil Pobor
u PurcoBarenr. B sTOM rogy MB OPOAOJEAM 38HMMATLCA DPOrpaM-
MHPOBAEWEM, UCHOJB3YVA Y3Ke JBA AMLIKA — ANrOPUTMHYECKHHA HASBIK
cucremel KyMup m saapik nporpammuposapus Ilackannk. Bmecte ¢
yIuTeIeM BBl BbIGepeTe ANa paloTHI OOWH W3 HHX, HO ¥ BAc BCErza
OyaeT BOSMOXHOCTE <«HOOACMOTDETh» B yYeOHUKe, KaK TO Ke CaMoe
MOKHO CAeJaTh HE APYTOM ASBBIKE.

AnropmTmbl

CHayana BCOOMHHM OCHOBHBIE CBeleHHMA M3 Kypca 7 Kaacca, KOTODHIe
HaM OoHagobATCH.

AJITOPHTM — 5TO TOYHOE OIHMCAHME IOCACHOBATENILHOCTH AeiCTBMI
OIS HCIIOJHATEN,

HcenoneureneM HASLIBAIOT YeJOBeKA, MHBOTHOE MJIHM MAIIHHAY,
CMOCOOHEIX MOHMMATL M BHIOJNHATL HEKOTOPLIe KOMAHALI.

DopMATBHEIH HCTMOJIHHTEAL JIOOYI0 KOMAHAY BCETZAS BBIIIOJHSIET
OOMHAKOBO, He o0pyMBIBadA eé.

JI1060# anrOpHTM MOMHO COCTABHTE ¢ OOMONILI0 TPEX Oas0OBRIX
KOHCTPYKIHUH: caedoBaHHa (IIOCIeAOBATENLHOTO BEBIMOJHEHUSI KOMANT),
BeTEIeHHA (BBHIGOpA OZHOTO M3 JBYX BADHAHTOR AeHCTBHI) M IHMKIA
{DOBTOPERHA OQMHAKOBOH IpPYNNBl AeilcTBMIt).




n MporpamMmupoBaHmne

ANropUTMLI MOMHO 3aAMHCHIBATL HA €CTECTBeHHOM A3bIKe (HATIpH-
Mep, PYCCKOM), B BHAe OAOK-CXeM HJH Ha A3bIKe NPOTpaMMMPOBA-
Hud. 3aO0ACh AJATOPHTMA HA A3HKe HOpPOrpAMMHPOBAHAA HASLIBAETCA
IpOrpaMMoi.

MporpamMmmupoBaHne U NPOrpaMMmUCTbl

0 IIporpaMmmMupoBaEHEe — 2TO CO3ZaHHe TpOorpaMM AAd KOMIBIOTE-
poe. Jiopeil, KoTOphle 3THM 3aHHWMAIOTCH, HAJKIBAIOT IIPOrpaM-
MHCTaAMHN.

IIporpaMMucT AOMKEH VMETh:

* AHATUBHPOBATH NMOCTABAECHHYIO 3aJa4y: OIpPeAeNfATh BXOAHEIE KaH-
HBl€ M PesyIALTATHI, YCTAHABAMBATE CEA3E MeKAY HAMH, BBIAEIATH
STANLl PEIIeHHA 38JA4YH A T. A.;

¢ paspaGaThHIBATE AJICOPHTM DelIeHHA;

¢ OHCATHL TEKCTHI IPOTPAMM HA PA3AHYHBIX A3BIKAX OPOTPaMMHPO-
BaHHKSA,

* OTAAMCHBATL H TECTHPOBATL IPOTPAMMBI;

® TOTOBHTH ONHCAHMSA OPOrpaMM WM HHCTPYKIOHM IAJA IOJb3OBATeseill
{AOKYMEHTaLMIO);

s qopabaTeEIBATE H COOPOBOMKIAATE MPOrPAMMEI TIOCJE CHAYM 3aKas-
UHKY,

B mefonbmmux ($pHpMaxXx BCe ITH 3aJAYH YACTO pellaeT OXHMH de-
JOBEK.

B KPYOHBIX KOMIAHWMAX €CTh PA3ZesIeHHE TPyZa: AHAJM30M 3aj1a-
UM 3aHMMAIOTCA CHCTEMHEBIC AHAAMTHEM, DpaspaboTrkcoil anropuTma —
AJrOPHTMMUCTEI {CTICIUANTHCTE B OpexMeTHoi of6aacTH, MATEMATHKH),
HAIMHCAHHEM H OTAATKON HporpaMM — KOTHPOBIIMKH, TECTHDPOBAHH-
€M — TeCTHPOBIIHKEM, & COCTABJeHVWEM AOKYMEHTAOVM — TeXHHYe-
CKH¢ NMHCATETH.

¥V Ramaoro MporpaMMHCTA €CTh CBOA CMeNHaIN3anua — obaacTs,
B KOTOpoii oH paboTaeT:

® CHCTEMHBIIl IPOTPaMMHCT pa3pafaTeHIBAET ONEPAIIMOHHBIE CHCTEe-
MBI, APaiiBepsl YCTPOMCTE, YTHIHTEI; 3Ta pafoTa TpeGyeT caMbIX
rayboxMx 3HAHMEA M coocobHocTell K caMooOpazoBaHNI0, OHA BHE-
COKO IEeHHTCA H OIJIAYHBAETCA;

* OPHEAAOHOH NPOTPaMMHCT CO3XAéT IPHKJAAHBEIE IPOrpaMMEL,
¢ KOTOPBEIMHM paboTaloT NOJB30BATENH, B TOM 4YHCJAE NMPOTrPaMMEI
Bas MOOMNBHBIX YCTPOHCTB;

e pef-mMporpaMMHCTLI SAHHMAIOTCA NPOTPAMMHADOBaHMEeM Bel-caiiTog;

s mporpaMMucThl 06a3 TaHHBIX paspaldaTBIBEAICT OPOrPAMMEBI, KOTO-
PHIe YOpPaBIAOT 0A3aMH JAHHBIX.




BeegeHne

CHauana aaBaiiTe HOCMOTPHM, 4TO IpeacTaBjider coBoH mycTas mpo-
rpaMMa. ITO TaxKag TIPOrpaMMa, KOTODAs He COAePIKUT HHKAKMX KO-
MAHIO, HO YIAOBJIETBOpDHAET BCEM TpeﬁDBaHHﬂM A3BIKA OpOrpaMMHDPOBA-
HHA. ROMI‘IBIOTep MOCKEeT BBINOJHHTH eé, HC JgeJjiaTh OH&, PA3YMeEeTcHd,
Hudgero He Oyaer. Hamee mbl GyneMm cJeBa HIPHBOAATE NPOTPAMMY

NepBas nporpamma

Ha aJTropHTMH4YSCHKOM HA3BIKe, 4 COpaBa — TaKYK Ke IOporpaMMy
Ha #AskiKe [lackans.
anr Kyxy program dq:;
Hay begin
| CCHOBHasA nporpaMMa { ocHOoBHasa nporpaMmMa }
XOH end.

Kax BHI 3HaeTe H3 Kypca 7 Kjacca, IPOTrPAMMA HAa AJTOPHUTMH-
JeCKOM fA3EIKEe HAYHHAETCHA COV:KeOHBIM CJIOBOM anr (COKpamieHHe OT
CJIOBA <AJITOPHTM#), 3a KOTOPEIM 3ANKCEIBAIOT HA3BAHHWE AJCOPHTMA.
Hazpanue MOMeT COMepRATE PYCCKHe M JATHHCKMe OYVKBEI, Hubph,
SHAK OOSUEPKHBAHHA () M AaKe Opolesbl, HO He MOMXeT HAYMHATLCHA
¢ ou@ppH.

Mexagy caymeOHBIMM CIIOBAMHM HaY A KOH PA3MENIAIOT ONEPATODEI
{ROMAHABI) OPOTPAMMEI, OHH COCTABIAKT TEJNO NMPOTPAMMEI,

OmepaTop — 3TO KOMAHAA A3LIKA NPOrPAMMHDPOBAHKSI. 0

Ilocae BepTHRaJIBHDﬁ YepThHL B AJTOPHTMH4YESCKOM SA3BIKEe 3alu-
ChIBAKOT KOMMEHTAPHHA — MNOACHEeHHA AJAA YeJICBEKa, KOTOopbIe He o0-
pabaTEIBaIOTCA TpaHcagTOopoMD,

KoMMeRTADHH — 3TO OCACHEeHHA AJIA UeJOBEKA BHYTPH TeKCTa 0
HpOr'paMMEL.

IIporpamma Ha AselKe [lacKans BHIMIAZAT OY€HEL NOXO03Ke, HO B
Hell ecThH COBA, 3aTMUCAHHBIE HA AHTIUICKOM f3BIKe, JArOJOBOK NIDO-
rpaMMEI HauHHAETCA CIOBOM program (HIO-aHNIMACKH — OporpaMmal,
B MMEHH IIPOTPAMMEI HeJNb3s HCHOJML30OBATH pPYCCKHe OVKBHI M mpobe-
JbI, IOCJI¢ HErQ CTABHUTCA TOYKA ¢ 3alATOM.

Bce cny:KefHEIe CIOBA TOME 3ATMHCHIBAIOTCH HA AHIVIMHACKOM A3BI-
re. Temo mDporpaMMEI OrpaHMYHEBAIOT Ccayxe0HBEIe CIoBa begin m end,
nociae cliopa end CTAaBHTCA TOYKA. KOMMEeHTADHAMH CUHTAETCs BCE,
OT0 SANHCAHO B (PHUIYDHHIX CHROGKax.

MepeseanTte cnoea begin v end ¢ aHMWIACKOro A3bLIKA Ha PYCCKUWIA. 0

1) Hamomuum, ur¢c TPAHGAATOP — 9TO NMPOTPAMMA, KOTOPAS HEPEBOXAT TEKCT LpO-
TPAMMEI, HaﬂHC&l-U-IOﬁ H& ABIKE NPOrpaMMHUDOBAHHA, B ABOHYHEIE KOIOH OpOOEC-
copa (cM, yueSHMK Aaa 7 KAacca).




ﬂ MporpamMmupoBaHue

Ecan BBl HaGepére pacCMOTDPEHHYK IEepBYI HporpaMmy 0Oes ommu-
GOK B cpese IPOerpaMMHPCBAHHA H 3anmycTHTe €€, oHa orpaboraer,
HO HHKAKHX De3yanTaTOB e paborel BuOHO He GYAET, BeAb B Tele
OporpaMMEI HET HH OZHOM KOMAHILI

BniBOA TekcTa
Teneps HayuuM OporpaMMy JelaTh YTO-TO IOJe3HOE, HAIPHUMED BHI-
BOIOHTE TEKCT Ha 3KDAaH. HYCTB OHA IIPH 3allyCcKe OpPHBEeTCTBYET Bac.
IpueeT!
BorT xaK BRI'NTAAWT TaKad IPOrpaMMa:

anr lpupe? program Hello;
Hayu begin

BriBOn 'llpueeT!' write {'lpuseT!"'})
KOH end.

Yrofu B aJAropUTMHNTIECKOM A3LIKE BLIBECTH CHMEOJEBI HAa SKpaH,
HY3KHO S3AOMCATE MX B aHocTpodax Hocle cAOBA BrECH. Takasdg KOMAE-
2 HAJLIBAETCA ONepaTopoM BEBOZA. B Asmke Ilackajb AAA BEBOIA
J8HHBIX HCIOJB3VIOT CTAHIAPTHYI (BCTPOGHHYIO) HpOIeAypy write.

O6paruTe BHHUMAHHE, 4TO B IDporpamme Ha gamke ITackanab Ka-
Aad KoMaHAa (o1meparop) SakaHuymMBaeTCHA TOYKOI ¢ 3amaToil, HoO nepen
c¢noBoM end eé MOMKHO He CTABMTh.

Baca pewun JononAHUTE NPOrpammy Tak, 4Tobbl OHA BeiBOgMna coodlie-
Hue ¢ ero umeHem. OH 3anucan onepartop BbLIEOAZ TaK:

euson 'Ipmueer', Bacsa! write ('IlpueeT', Bacal!l);
Ota nporpamma He patoTtaeT. Mcnpaebte eé,

Tenepr menpofyeM BEIBECTH BTODOE NPHBETCTBHE!:

Npueer, Bacs!

Npueer, lers!

Ecai 3anyCcTHTE HPOrpaMMy € TAKHMH OHNEPATODAMH:

BeBOn 'lipuBeTr, Bacal' write ('lIpueer, Baca!'):

BeIBOO 'NpMBeT, Hera!’ write {'llpueer, IeTta!');
TO MEl YBHEZHM HE CCBCEM TO, YTO XOTEJH:

Npueer, Baca!lpuser, MNeTs!

JelicTEATENbHO, MBI EBe€IhL He CKASANN KOMIBIOTEPY, UTO IOoC]e
BLIBOJIA OEPBOTO COODINEHMA HYKHO IepeiiTH Ha Jpyrye crpokry. Cre-
naeM 5TO TaK:

BuiBon 'lpuBer, Bacs!', HC  writeln ('llpueer, Bacs!'):

BuBON 'Mpuser, [ets!'’ write ('llpuser, IleTal!’);




ﬂ fporpammupoBaHne

BoiBOoabl

¢ JIporpaMMHpPOBAHHE — 9TO CO3HAHHE OPOrpaMM ANA KOMILIOTEDOB.
Jlrogeii, KoTOpBIE S3THM 3AHAMAIOTCH, HASLIBAIOT MPOrPAMMHACTAMM.

¢ Onmeparop — 2To KOMaHZa d3bBIKA NporpaMMHPOBAHHSA.

s KoMMeHTApyu -— 5T0 HOACHEHMA AJA 4YeJOBeKA BHYTDH TeKCTa TpPO-
rpaMMBEI.

s CHcTema IPOrpaMMHPOBAHHS — 3TO TNPOrpaMMHBIE CPEACTBA AJA CO-
3AAHHUA HOBBIX NPOTPAMM.

s TpamcaaTop — 9TO OPOrpaMMa, HOTODAS OEPEBOJHT B MAIHHHLIE
KOAE (ROMAHABL OpPOOECCOpA) TEKCTHEI OPOrpAMM, HAOMCAHHBIX HA
A3BIKEe BHICOKOTO YDOBHS.

¢ Ornaauuy — OporpaMma A8 TOHCKa OINHOGOK B paspadaThIBAeMBIX
TporpaMMax.

¢ Cpega OpOrpaMMHPOBAHHA OOBITHO BRJIOYAST DPEAAKTOD TEKCTa Lpo-
rpaMM, TPAHCHATOP H OTIATYHEK.

UHTennexr-kapra
CucreMHEIE
ITpuxaanueie
| TIporpaMMucTH Beb-mporpaMMHCTE
4 ITporpammucTsl 6a3 JagHLEIX
CHcTemMa
ANTopHTMEBL <—| IIporpaMMupoBaERE |—>
p\‘ porp po NpOrpaMMADOBAHEA
______ — Y
OnepaTopH TpaHeaATO
parop ITporpaMma | p P
KoMMeBTApDHH % | OTnagauk

Puc. 3.1
Bonpocel v 3apaHus

1. Kar BBl gyMaeTe, IOo49eMy ceiidac OYeHb PelKO AJTOPHTMEl 3AlH-
CEIBAIOT B BUAe OJoK-cxem?

2. KakxuMu KadecTBaMM, 10 BailleMy MHEHHIO, JoJisKeH o6aajgaTh
nporpaMMuct? OScyauTe 3TOT BOIPOC B KJACCE.

3. 3aueM NHIIYT KoMMeHTapuX B nOporpammax? Iloaymaiite, Kax
KOMMEHTHPOBAHHAE MOMHO HCIOAB3CBAThP NPH NOMCHKe OMHOOK B
nporpaMMe,

4. BeooMHNTE, UTO TaKoe cy)KebHEe (3apesepBupOBAHHEIE) CJIOBA
ASHIKA IIPOrpaMMHMPOBAHA.

5. BHIIOJIHMTe OO VKABAHHMIO YYATENHA 3a7aHHA B padoueil Terpaiw.




NuHelHblie NporpamMmebl m

Moarorosstre cooBLueHne A

a) «IIpogeccun B cdepe MHPOPMAIIMOHHEIX TEXHOJIOTIIH»
0) «Kaxne 6RIBAIOT A3HKH NpPOrpaMMUPOBAHHMAT »

UHTepecHbie caitTel M

petriv.ho.com.ua/algo/rus/ — cpeaa AJINO mas nporpaMMHpPOBAHHA
Ha A3ntke TTacranp
pascalabhc.net — cpena nporpammuporanna PascalABC.NET

NpaxkTuyeckas pabora

Bunonnure npaktnueckyie pabory Ne 6 «OmepaTop BHEBOZA».

§18
JInHeWHbIe NpOorpamMMbl

Knwueante caosa:

¢ JIMHEHHAA IPOTpaMMa COHACOK BHIBOJA
oepeMeHHAas apudMeTHUECK(S BRIpAXKEeHHE
nIeHTHOUKATOD IpUOPUTET OTEDALAH

o0bABIeEMe NepeMeHHOoH
onepaTop BBOZA
OIIEpATOP IIPHCBANBAHAA

$opMATHEIHL BLIBOA
caAyuaiiHble THCIA
ICeBAOCAYYAHHEIe THCIIA

B sroM maparpade MBI HayumMCH TIHCATH HPOCTHIE NPOTPAMMEI,
KOTOPHIE BHIDOJNHAIOT BRHUHcHeHHA. KoMaHabi B mporpamMMe §yayT BhHI-
NOJHATHCA OOCJICROBATEIbHO, OFHA 3a Apyroii. Kak BH zHaeTe, Takue
ANrOpPUTMH (M OpOrpaMMbI) HASHIBAICTCA JHHEHHBIMH.

NepemeHHbIe

Hausém ¢ TOro, 49T¢ HAyYMM KOMIbIOTEp CKJISIRBATL OBA ITEJBIX
yucna. IlporpaMma ZomKHA:

1) sanpocuTh yV HNOJLIOBATENAA ABA IMelBIX UMCJIA;

2) CHOMHUTE HX;

3d) BHIBECTH pPe3YABTAT CJIOMREHNA.

OﬂpeﬂeﬂlﬂTe BXOOHEBIE OAaHHbIE U pe3ynbrar 3TorQ anrocpurMa.




ﬂ MporpammupoBaHne

=

3anpunieM nporpaMmy, B KOTOPYIO BMECTO KOMAHHE LDOKA BCTABHM
KOMMEHTADHN:

anr CyMMma Program Sum

Hav begin
| BBECTHM IBA YMCHA {BBECTH IOBa uMcia }
| CIHOXUTE HMX {coxnre Mx }
| BHBECTM pe3ynbTar { BmBECTHM pe3yNALTaT}

KOH end

MonpobyiiTe 3anycTWTb 3TY NpPOorpamMmy. Y410 nonyuumnoce? TMovyemy?

KoMnpoTep He MOMET BEINOJHHTE 3Ty NOPOTPAMMY, DOTOMY 49T0
KOMAHJ <«EBEEECTH ABA 4YKHCIA» KB el Togo0HEIX, KOTOpLIE 3a0MCAHBI B
KOMMEHTApHAX, HeT B er'o CHCTEeMe KOMAHZA. BY,I[BM IIOCTEIIeEHHO pac-
UIHd)pOBHB&TL KOMMEHTADHH — 3allICBIBAThP BMECTO HHX OIIEpaTOpPH
A3LIKA DPOTPAMMHPDOBAHHAA.

HUexonume pamase (umcia), XoTopeie GyneT BBOAHATE YeJOBEE,
HYXHO COXPAHETE B NAMATH KoMObIOTepa. A 5TOro KCIOJABL3YIOT
noepeMeHHbIE.

IlepemenBan — 3TO BEJIMINHA, KOTODAsA HMEET WM, THIO H 3Ha-
yeHme, 3HAYEHHE [EPEeMEHHON MOMeT HM3MEHATHCA BO BPEMA BHI-
HOJHeHHUA OPOTPAMMEL,

Ilepemennas ofosHadaeT A4YelKy nmamMarA. OHa MOMXKeT XpAHNUTL
TOJNLKO OOHO BHaueHHe. IIpH 3anucH B Heé HOBOTO JHAYEHHS <CTApPOE»
CTHPAeTCA H €r¢ yKe HAKAK He BOCCTAHOBHTE.

Ilepemennsie B nporpamme aeobxoaumo o6bAeaars. Ilpu ob6bae-
JeHHH VKASHIBASTCSA THI HepeMeHHON M eé uma (udenmuduramop,
OT CJOBA <«HAeHTHMHBIHUDOBATL? — OTAHYATE OT APYrux). C HaeHTH-
(GBEKATOPAMM MLl Y)Xe BCTPEYAJIACH: MMA HNPOTPAMMBL — 3TO TOMKe
HIeHTHPHKATOP.

HpesrnduraTop — 3T0 MMs IDOTPAMMLI KIH IIepeMeHHOId.

Bor Tak 00BABNAITCA UENOUHCJHEHHBIE IepPeMeHHEIe (B KOTOPEIX
MOTYT XPAHHTBCH TOJBKO UEJIBe 3HAUeHKd) ¢ WMeHaMu &, b U ¢

nen a, b, c var a, b, ¢: integer;
B asmke I[lackans onpcaHme nepeMeHHEIX HAYHHAETCS CO CHOyKed-

HOTO CJI0Ba var, Oocile Hero 3allHCBIBAIOT CIHHCOK IIepeMeHHBbIX H E
KOHIIe 9epe3 ABOeTOYHE -— HX THII.

BemcHMTE, 4TO 03HAYAET SHrAWACKOS CNOBO integer N OTKyAa NPOW3OLWLN0
cnyxeGHoe CNoBO var 8 f3bike lackans.




flnHelHble nporpamMMbl m

HMeHa ImepeMEHHBIX CTPCATCA IO TEM JKe INPABHJIAM, YTO M HMe-
Ha nmporpamM. B saspike Ilackanbs MOMHO HCIOJAB3CBATH B HMEHAX
JaTHECKME OYKBBI (CTPOYHBIE K NPONNCHEIE OYKBHL He PAas/IMYAIOTCA),
OMOPEL N 3HAK [DOAYEPKABAHHAA <«_», UMA HE MOMET HAUHHATHCA C
nud)pbi, MHAYE TPAHCAATOPY OYIeT cAoXHEee DPARIMYHTHL, I'le HAUHNHA-
ercsi UMs, & Ie — YHCHAO.

B aaropuTMHYECKOM ASbIKe B MMEHAX paspelleBbl TakxKe npobe-
AH B pPYCCKHe OGYKBBHI, IPHYEM CTPOYHBIE M IpPONMCHEIE OYKBHL pas-
aavaioTca (moaTomy x 1 X — 9TC pasHBle MMeHA DepeMEeHHEIX).

BrifepuTte NpaBunbHbBIE MMEHA NePEMEHHbIX:

1 Vasya Cy-27 @mail_ ru
mll Nera cy 27 lenta.ru

im MUTMH OpaT _27 "Pes barbos™
ml Quo vadis Cy(27) <Jlageg>

HMeaareapno AaBATL NEPEMEHHBIM <«TOBOPAIIHE» MMEHA, YTOORI
MORHO OLIIC ¢pady NOHATL, 3aYeM HY!KHA TA WIH HHAA IOepeMeHHAdd.
Hanpumep, nepeMeHHas ¢ HMMeHEeM SuUmmd, CKOPee BCero, CJIYHT
ANd XpaHeRHs KAKOH-TO CYMMBI.

Tun nepemMeRRCH HBYXXeH AJA TOrQ, 9TcObl OHpPEAENHTH:

¢ KaKWe 3HAYeHHA MOMKET NIPHHHMATH NepeMeHRHAd;
* KaKie oOepanuy MOMHO BHINMOJHATH C 3TOH nepemMeHHO;
* CKOJIBKO NAMATH HYXXHO BRIAEJIMTH AJIS XpAHEHHs 3HAUEHUA.
3HaueHNe mepeMeHHCH cpasy mocie OOBABIEHMA He OIpeAeseHO:
nepeMeHHOH BHIAEJNAETCA HEKOTopadA o0JacTh DaMATH, TAM MOT OBITh
00 3TOT'O 3aUHCaH JW00M ABOMYHBIHA KOJA.

Pa6oTa ¢ nepemMeHHbIMU

IIpuceonTe BSEAYEEHE DEePEMEHHOH MOMEO AByMA crnoccdamu. Bo-
I€PBBIX, MOJKEC 3AllMCATh HYMKHOE 3HAYEHHE IIPAMO B IporpaMMe:

ar=5 a:=5;

Oneparop, COAepKAIOMI CHMBOJB! «:=», — JTC OIEpaTop IpH-
CBAMBAHHMH, ¢ €I'¢ NCOMOIOLID OPMCBAMBAIOT HOBOE 3HAUYEHHME NEPEMEH-
HOoit, OH BHITIONHAETCA TaK: BBIUHCAAETCA BRIDAYKEHHE CIPABA OT CHM-
BOJIOB ¢«:=», A 3ATeM Pe3YJLTAT BAINHCLIBAETCA B INEepPEeMEHHYIO, MM
KOTCPOH YKa38HO CJIeBA.

Jna epIBOga 3HAYERHA INEPeMEHHCH HA PKPAH MCHOOJNBSYVIOT TOT e
omeparop eueon (B Ilackanle — write), KOTOpPLIH paHBIIE DPUMEHAIN
Ald BREIBOAA TEHKCTA:

BEIBON & write{a);




n MNporpammupoBaHnue

Y10 noseuTCH Ha JKpaHe nocne BbinOnHeHwA ﬂpDFDaMMbI?

=5 :=5;
BHIBOLO C write(c};
BsHiBOO 'Cf write('c'):;

Yem paanvualoTca 3TM ABa onepartopa BuiBOAa?

YTo BLIBEAET Ha 3KpaH nporpammma?

=1 a:=1;
BHBOI & write(a};
a:=5 a:=5;
BEIBOI a write(a);
Onepatop
i:r=i+1 i1:=i+1;

3aMeHAET SHaAYeHHMe i Ha i1+1, T. e. YBeJIMYHBAET 3IHAYEHHe Iepe-
MeHHOH i ma 1.

Q Y10 NONYYNTCH, €Cnuv pPaccmOTpeTh 3anucb i:=1+1 KaKk paBeHCTsO —
YPABHEHWE OTHOCWTENRLHO NepemMeHHon 17

0 Yemy ©OygeT paBHO 3HAYEHWE NEepeMeHHon i nocne  BbiNORHEHWs
oneparopa i:=i+1, echin A0 3TOr0 OHO Bwino pasHo 177

Yemy GyayT paBHbl 3HAYEHWA NEpPeMeHHblX 8 W b Nocfe BoiNONHEeHM:

AporpamMMmbl

r=a+l a:=atl;
b:=b+1 b:=b+1;
a:=a+b i=a+b;
b:=b+a b:=b+a;
a:=a+l a:=a+t+l;

€CNM BHA4Y&ne OHW MMEenw 3Havyennd a = 4 w b = 77

OueHs YacTO OPOrpaMMa XPAaHUTCA Kag mcemogmaemsii dasin —
roToBLIe K BEIIOJHEHHIO MAINHHHEIE KOZLI. B 5TOM caydae TeKCT IIpo-
rpaMMHEl (MCXOSHBIH KOJ) HaM HeJOCTYIOeH M B HEM HHYEro HeJb3dA
ACIPABATL. JJ8 TOre 4ToOBI IOJLIOBATENb CMOTI KAK-TO IOMEHATH
HCXOJHEIE AAHHBIC, IPOrPAMMMCT MOMKET IPEAYCMOTDPETh MX BEOA C

KIABHATYDEIL.

A BBOAS AAHHEIX ¢ KJIABHATYDH HMCHOOJBL3VETCA ONEPATOP BBOX
(e ITackane — read). HanpuMep, BBeCTH 3HAYEHME INEePeMEHHOH &
MOKHO TaK:

BBOO a read(a);

1) Momuo TaKke BEOAMTH AAHHBIC W3 (GAMIA HIM NPHHAMATD ¥€pe3 KOMIIBIOTEPHY
CEeTh, HO IIOKA MEl He OyaeMm oOCYMIATH 3TH AOEBOJALHO CACMKHEIE CIIOCOOEL.




JNuHeiHble nporpammbl m

BrinoJguAAa 3Ty KOMAaHAY, KOMIOEBIOTED OMHEIAET, IOOK& IOJAB30BA-
renbs Habepér sHauY¢HWe H BBeOST ero, HaKaB Kjaasumy Enter. 310
sgavYeHne OyleT NPHMCBOSHO NEepeMEeHHOH a, KOTopadg VKasaHa B One-
paTope BBOAA.

Ecau B omlepaTope BROAA 3ANHCAHLI IBe MEepPEMEHHEIE!

BBOO &, b read{a,b};

TO OPOrpaAMMA OMKUOAET BBOJA ABYX umces (Yepes upoben). Ilepsoe
¥3 HUX OyJeT 3amHCaAHO B [EPBYI0 HepeMeHHYid (B HaIlleM IpuMe-

Pe — B NepeMeHHYIO a), & BTopoe — BO BTOpyK (b)
IIpaBeZéM DOJHYIO OpPOrPAMMY CJIOKEHHA ABYX YHCE):
anr CymMma program Sum;

Hau var a, b, c: integer;
nen a, b, c begin
BBOO 4, b read(a, b}:
c:=a+b c:=atb;
BHEOL C write(c)
KOH end.

VY 9TOM IPOrpaMMEl CHOMEHMS UMCel eCTh ABa HEJOCTATKA:

1) mepesn BBOAOM AAHHBIX NOJL3OBATENE HE 3HAET, UTO OT HEro Tpe-
6yeTcsa (CKOMBKO uHCEeJ HYXHO BBOAHUTE H KaKHAX);

2) peayJIbTAT BHA&ETCA B BHJE YHCJA, KOTOPOE OZHAYAET HEM3BECTHO
970,

Xorenoce 6mi, uroGnl AHAJOr HPOrPAMMEI ¢ IOJAB3OBATENEM BEI-
TAAHEN TaK:

BeemuTe OBa yucjaa: 2 3
2+3=5

C NoMoLLBI0 Kakoro OMNeparopa MOXHO caenatk NoAcKkasky AR BBOAR — 0
BbIBECTW HA 3kpaH ¢pa3y «Beeaguwte apa umcna:»?

IIpu BEIBOAE PeSYNBTATA CHTYAIIMA HECKOJNBKO YCJIOMHAETCH, MO~
TOMY 4YTO HYKHO BBIBECTH 3HAUEHHS TPEX HePeMeHHBIX H ABA CHM-
BOJa: «+» B ¢=». MOMHO BEIBOAUTL HX IIO0 OYEpeAM:

BHEOI a writed{a);
BHIBON '+' write{'+'};
BHBOO D write(b);
BHBOL '=" write('="'};
BHIBOO G write(c);

HO y,uoﬁnee Oﬁ'he,I[HHHTB BCC BBIBOJHMBIC JAHHBIE B OOJHH CHHCOK
BBIBOOA, 3AEMCHTHBI B HOTODOM DpAa3desIeHbl IAaIIATBEIMHI

BHIEOOD &, 't+', b, '=', C writefa, "+', b, '=', o) ;

r




ﬂ MNporpaMmmupoBaHne

O6paTiTe BHHMAHNE, UTO HMeHA IepeMeHHBIX 3aNNCAHBEI Des amo-
cTpodoB, A BCe BRIBOOZUMBIE CHMBOJABI — B amnoctpodax. Ecau B cnou-
CKe BHIBOZA VKABAHC HMSA NepeMeHHOH a, IIporpaMMa BHIBEJET He
OVYKBY <«a», & 3HAYEHHEe, KOTOPOe XPaHATCA B DepeMeHHOH a.

Y7o BoiBeOeT 3TA nporpaMMa np a = 4, b =5 mn ¢ = 97

BuBOO 'a', '+b', =, c write{'a', "+b', =, c):

McnpaBbTe owubkn B onepatope BbiBoAA:

swBOm ‘'c', '-b', =, a write('c', '-b', =, a);
Tak ytofel Nnpu a = 4, b = 5 n ¢ = 9 nporpamma BLiBena: 9-5=4,

B pesynabTaTe MBI DOAYUaAEM TAKYI ITPOTDAMMY:

anr CyMMa program Sum;
Hag var a, b, c: integer;
nen a, b, C begin
BEIEOI 'BBepuTe nBa Yuchaa: ' write ('BeemuTe InBa umcna: ');
BEBOO &, b read({a, b);
ci=ath c:=a+b;
pueon a, '+', b, '=', ¢ write{(a, '+', b, '=', )
KOH end.

Smecy MOXHO OBLIO O8I oOoliTHCh M Oes mepeMeHHON c, IOTOMY
YTO BJEeMEHTOM CIHCKA BBIBOJA MOMKeT OHTh apHpMETHYeCKOoe BH-
pPaskeEMe, KOTOpOe Cpasy BRIYHCJIAETCA, H HA SKPAH BHEIBOIWTCA ETO
Pe3VIALTAT:

BHEBOON &, '+', b, '=', atb write(a, "+', b, '=', a+b};

ApudmeTnueckue BbIpaKeHUs

ApndMeTHdecKHe BEIPDAXKEeHHNS COBIYHC 3AINCBHIBAIOTCS B OOHY CTPOY-
Ky. OHE MoOTryT cOogep:XaTk KOHCTAHTHL (IIOCTOARHBIE 3HAYEHMA),
WMEHA TNEepeMeHHBIX, 3HAKH apHpMETHUECKHMX onepanuii, Kpyriabe
cKOOKM (A1 M3MeHEeHHMA Hopaaxa aAeckcTeumit). HanpumMep, npuceau-

BaHHeE
a « M . d
2
B TporpaMMe 3aNWNIETCS KA
ar=(c+b-1)/2*d ar=(c+b-1)/2*d;

Onepanma yMHOXEEHA 0003HAYAETCA JHAKOM <«*», a onepanus
AeeHUA — 3ZHAKOM «</».
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Kaxoe e geiicTBHe GygeT BBHITOJHATHCS NEPBRIM, KAaKOe — BTO-
PHIM B T. A.? 9TO ompefesdeTcA NPHEOPUTETOM (CTAPITHHCTBOM) OIIe-
paumit. Omepaliny BBITQJHSAIOTCH B CHSLYIONEM HOpATKe:

» feficTBHA B CKOOKax;
* VMHOMEHHE H JeeHHe, cJeBa HANPABO;
¢ cAoXeHHe W BRIYHTAHHEe, CJIeBAa HANDABO.

Taknm oGpasoM, YMHOMeHHEe K JAeJIeHHe HMeIOT OJHHAKOBRIN
IpHOPHTET, BOJlee BBICOKKM, UeM CJIOMKEHHAE W BEIMHTAHHE.

Onpegenvte NOpPAAOK AOSACTBMIA KOMMBIOTERa MPU BLIMMCNEHMW BhIPa-
KEHWUA:
i=c+b-1/2*5 ar=c+b-1/2*5;

b-5
o+ 8§ Ha A3bike NPOrpaMMMpOBaHNS.

3anuwmTe npuceanBaHne z « a +

PesyanTar geeHnsA (omepampM «/») MOXeT OBITh HENEeJNBIM HUHC-
IOM, TaKKe YHCJIA HASHIBANOTCHA EBellecTBeHHBIMM, BemecTReHHOE
SHAUYEHHE HEJNb3A 3AUNCATE B IEJIOYHCICHHYIO IIepeMeHHYIO. Bermect-
BeHHYH) NEDEMEHHYI0 X OOBABIAAIOT Tak:

B2l X var x: real;

I[Ipu szanmmcuH BelMecTEeHHBLIX YHCEI B HNpOorpaMMe IEeAyio H gpob-
HYI0 YACTH PasfleddiOT He zanaroit (kak nmpuAATo B Poccmu), a Tou-
Ko, HanmpumMep:

Ben x var x: real;

x:=123.456 x:=123.,456;

B anropuTMHYECKOM #A3LIKE eCTh OIlepallis BO3BEJeHHA B CTe-
neHb (JJIA IeJLIX M BeIIeCTBEHHEBIX WHCeNd), KoTopadA ofozHavaeTcsA
ABYMA B8Be3fouKaMu: «**», Hampmmep, npucpamBanmne y « 2xZ + 28
BAIHIIETCS TaK:

yi=2kxr*2+z%%3

Boasegenne B cTeneHbL HEMeeT Oojiee BBICOKHI IPHODHTET, 4YeM
yMHOKeHNe U jgeneHaue. B asmike Iackame onepamny BOZBEAEHHA B
CTENIEHL HET.

Kak MOXHO 3anucaTb BO3BefeHWe B keaapar, kyD, 10-10 ¢TeneHe Ha
A3blke Mackanb?

Onepaunuu ¢ KenbiMyU YUCnamMmu

JacTo HYMKHO INOAYIHThE IEJNBIH PESYABTAT AeleHHA NEeARX 9HCeN
M OCTATOK OT AedeHHA. Haupamep, H3IBeCTeH HHTEDPBAJ BpPeMeHH B
ceKyHAax (cramem, 175 CeRyHA) M HYIKHO ONpPEeAeINTE, CKOJABKO B
HEM NeABlX MHHYT M OcTaBmKXca ceryHm (1756 ¢ = 2 mun 55 c).
3necs 4HCAO0 MHEHYT — B5TO nejad 4YacTh oT genenma 175 ma 60,
a b5 ceKyHAZ — B3TO OCTATOK OT 3TOTO JAelIeHHd.




ﬂ MporpammmpoRaHue

B Takux cAyuafsX B AJATOPHTMHUYECKOM MA3LIKE NCOOAL3YIOT KOMAaH-

aul div 1 mod, a B Ilackanme — omnepanmuu ¢ TeMH e HMeHAMH (OHH
HMeIOT TAKOH JXe DpPHOPHTEeT, KAK YMHOMKeHHE H ZeJIeHHe):
t:=175 t:=175;
m:=div(t, 60) | =2 m:=t div 60 {= 2}
s:=mod (t, 60} | = 55 s:=t mod &0 {= 55}

C noMomglr 9THX omepanmii yzoOHO paboTaTe ¢ OTHEIBHEIMH
uudpaMyu 4yHcaa. Kax MBI yBHEeAd B riaase 2, OCTATOK OT AeleHHT

uyrena #a 10 — sTo mocnezmas mudpa ero AecATHYHON sanmcml).
N:=123 N:=123;
dl:=mod (N, 10) | =3 dl:=N mod 10; { =31}

Yemy paBeH OCTATOK OT AensHua umcna N Ha 1007
dlz:=mod (N, 100) dl2:=N mod 100;

Ecan pasgennaTs upcno Ha 10 H B3ATE TOJNBKO IEJNVIO YACTh, M
oT6pPOCHM IocJeaH: 0 oudpy gucaa: sHpaveare div (123, 10} passo

12,
N:=123 N:=123;
d:=div (N, 10) | =12 d:=Ndiv 10; { =12}

Kak ¢ nomowplo onepaurid div v mod BbIASNMTL BTOPYID C KOHUA
undpy ymcna?

BbiBOof, flaHHbLIX HA IKpaH

AaBailite npouseenémM 3kcneprmMeHTt. MoCMOTPKM, YTO BbiBEOET Ha 9KpaH
Takaa nporpaMmma;

uen a, b, c var a, b, c: integer;
BN X X: real;

a:=1; b:=2; ¢:=3
x:=12.34567891234 a:=1; b:=2; c:=3;
peIBOO a, b, c, HC X:1=12.34567891234;
BHIBOI X writelnia, b, c);

writeln (x};
B cpepe KyMWp Bb! YBUOMTE TaKYI0 3anMcChb:
123
12.345679

1) A ocraTox or femeHua Ha N — moCHeAHSS OUGPA BATHCH YACAA B CHCTEME
CUMCICHNA ¢ OCHOBAHMEM N.
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Bce Tpu 3HaveHUA, 3anvcaHHble B NEpPBOM ONEpaTope BLIBOOA, CNvBa-
0TCA Apyr ¢ apyrom. Ana Toro utoBbl pasgenyte WX, HyxHo A00aBUTh B
CIMCOK BrIBOAa Npobencl (B anccTpodax!) mMexay Kaxaon napoi 3HavyeHun
nepemMeHHBIX:

BHBoOa, ' ', b, '', ¢, HC writeln(a, "', b, ' "', c};:

EcTe M ApYroil BapywaHT: ykasaTb 4yepes OBOETOYME, CKOMbKO MO3NUMIA
HA JKPAHEe HYXXHO OTBECTU Ha BblIBOA 3HAYEHWS:

BMBOO &, b: 3, ¢t 5, HC writeln{a, b: 3, c: 5);

970 Tak HaaueaeMull $OPMAaTHLIM BBIBOA: Mbl CKA3a/IM, YTC 3HAMEHWe
nepeMerHon b A0MKHO 3aHWMATE TPWU MO3ULMK HA 3KpaHe, a 3HaveHwe C —

nATL: Joo2c00e3
[ — N —

3 5

Tak kak 3Hadyenme b (paBHOe 2) COCTOMT BCErc W2 OOHOIND 3Haka, cneea
6T HEro BLIBOAWTCH aBa npobena, KoTopkle 0003Ha4YeHbl HA PUCYHKE 3HAKOM
«o», 3HaueHue ¢ (OHO paBHO 3) TOXE 32HUMAST OAHY NO3WMUMIO, CheBa oOT
HEro BbLIBOAWUTCA 4YeTkipe NpoGena, 4Tobbl obwee Ywucno Noavumin LN pPaBHo
naTv. Ana aHaveHua a GOpMAT He ykasaH, NOSTOMY KOMNbIOTeR WUCNofb3yeT
MUHMMATNBHOE HeoBxoanmMoe YUCNO 3HEKOB.

Yto GyneT BuBeAgHO B pesynbTate paloTw cneayoweit nporpammb?

gen a=1,b=2,c=3 var a, b, ¢, d, e: integer:
gen d=4,e=5

BeIBOR a:4d, HC a:=1; b:=2; c:=3;

BeIEOH b:3,b:2, HC d:=4; e:=5;

BRIEOH Cc:2,c:4, HC writeln{a:4};

eeiBog d, d, d, d, d, 4, d, HC writeln{b:3,b:2);

BHEOHN e:4 writeln{c:2,c:4):

writeln(d, d, d, 4, 4, d, d):
write(e:4);

Tenepk pazfepéMca C BLIBOAOM BELWECTBEHHOrO Yucna 12,34567891234.
KomnbioTep okpyrnun ero o 6 3HakoB B gpobHoid YacTn (310 dopmat
BRIBOAA MO YMOAMAHMIO). HO Mbl MOXEM CaMUu 3aAaTh (HOPMaT BLIBOAA,
HaNpUMep, TaKkMMu cnocoBamm:

Pesynorar BeiB04a;
BHBOHO 'x=', %:10:3 write('x=', x:10:3); x=cv9012.346
BRIBOO 'xX=", xX:8:2 write{('x="', x:8:2); x=o002]12 35
BRIBOH 'x=', x:12:2 write('x=", x:2:2); x=12.35
BelBON ‘'x=', x:0:2 write('x="', x:0:2); x=12,35
BuBOm 'x=', x:0:1 write('x=", x:0:1); x=12.3

Wccnepyiite aty TaBauuy ¥ BbIACHWMTE, 4TO O3HAYAKDT ABA 4uchHa, KOTO-
pble 3anuCcbiBaOTCA MOCAe OBOeTOYM,




ﬂ MNporpaMmMupoBaHmne

ECnM He HYXHO BLIBOAWTL NULIHWE nApoGent, a TPebyeTca TONbKO Orpa-
HWYUTL KONMYECTBO 3HAKOB B APOGHOW 4acTW 4MCna, MOXHO 3aJaTb HYNeeoe
obuwee KONWMECTBO MO3MUMIA:

BuBOO x: 0 :3 writeln{x: 0 :3);
Torga nporpaMma paclUMpUT ROMe BhiBoAa OC HeoBXOoAMMOrc 4MCNa 3HAKOB.

BrinonHuTe KoMmaHoy

BEIBOO X write (x};

npu pasiuyHbIX 3HAYEHUAX NepemeHHol x:
0,0001 0,00001 0,000001 0,0000001
10000 100000 1000000 10000000

W 3anMwVTe B TeTpadb PEe3yNsTaT BLIBOAA.

MNpu BeiBOAE 04eHb GOMBLUIMX MAKM QYEHb MANEHBKUX BELUECTBEHHBLIX Y-
cen (a B HekoTOpbiX Bepcuax Mackana No yMon4aHUIO OfA BCeX Ywcen)
MOXHO YBUAETb TaKylo 3anuch:

1.234568E+001
370 HayuHuii ¢opmaT (CTaHpapTHEIA BUA, YMcna). Hucno cneea oT Oyk-
esl E — 9T0 3vavawas uvacTte uvcna {oHa ecerna Gonbue unn pasHa 1 u

MeHbwe 10}, a 4dcno cnpaea OT HeEé — noxkasarens crengHu uwicna 10.
B Hawem cnyyae ebiBegeHo uncno 1,234568 - 10" = 12,34568.

Y1o GyAeT BeIBEOEHO B peaynbraTte padoTbl CAeAyloweld Nporpammbl?

Belm X var x: real;
x:=172.3658 .o

BRIBOJ X, HC x:=172,3658;
seiBOO x:10:2, HC writeln(x};
BoiBoO x:0:8 writeln(x:10:2);

writeln(x:0:8);

fMporpaMma BeiBENa 4MCNa B HAaydHOM dopmarte:

a)1.2345E+001 r) 8. 74E+00
6)2.345E+003 0)1.8752E-01
B) 5.6E+005 €)3.462752E-03

3anuunte 1Ux B obblMHOM BMOE.

Onepauun ¢ BeUuleCTBEHHLIMU YNCHaMM

Fipyu paboTe ¢ BEWECTBEHHLIMA YMCNAMKW YACTO NPUXOAMTCA OKPYIISaTL MX A0
Gnuxaiwnx uenoix yucen. Ana atoro B Asbike lNackank ectb gge pyHKUMW:

e trunc(x) — or6pacbiBaHMe APOBHOW 4acTHM BEWECTBEHHOrO Yucna X,
e round (X} — OKpyMeHWe BEeWEeCTBEHHOID 4Yucna X Ao Snmxanwero
Lenoro.
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B anropuTMMMECKOM SA3bIKe eCTbh (PyHKUWMSA BbIASASHWA LENOoA 4acT 4Mc-
na; int (x). HyxHO mMmeTbk B BMAy, 470 dyHKUMA trunc e MNackane ot6pa-
CuiBaeT ApPoBHYID 4ACTh, 4 PYHKUMA int B aNrOPUTMUMECKOM A3bIKE HaXOOWT
Uenyld 4acte N0 NPABMAAM MAaTeMaTUMKKM — Kak HauBonelwee ugnoe 41cno,
He npeBocXogsawee AaHHoe. TTo3TOMy AnA OTPULATENbHBIX YMCEN OHW [AKT
pasHbie Pe3yAbTaTbl:

BHBOO 1nt(-1.5) | = -2 write(trunc(-1.5}); { = -1 }

OyHkuma frac(x) B A3wke Mackane BeigenaeT ApoGHYI0 4acTb BelLecT-
BEHHOIo yKcna =.

Kak MOXHO BblaeAnTb ,D.pDﬁHyIO 4acTb NONOXWTEALHOIQ BEWEeCTBEHHOrO
4yucna B anropyutMUY4eckom A3bika?

Y10 GyneT ebiBEAEHO HA 3KPaH B peaynsrarte pafoThl Cnegyioweil npo-

rpaMme?

Bem a=1,b=2,c=3,d=7, x var a, b, c, d, x: real;
BuBOAN a/b:0:2, Hc

x:=b/c a:=1; b:=2; c:1=3; d:=7;
suBog x:0:2, int(x):2, HcC writeln{a/b:0:2);

BHBOHO X-int({x):0:2, Hc X:=b/c;

x:=d/c writeln{trunc({x):0:2,
BBOO x:0:2, int(x}:2, HC round(x}:12};
BHBOO X—-int (x):0:2 writeln{x:0:2,frac(x):2);

x:=d/c;

writeln(x:0:2,frac(x) :2);

writeln{trunci(x):0:2,
round(x} :2};

YT06bI M3BNEYL KBAAPATHLIA KOPEHb M3 YMCNA, T. €. HAWTW TaKkoe YUCNo,
KBROPAT KOTOPOrO PABEH 3aAaHHOMY, NPUMEHRAIOT yHKUMID sqgri. BoT Tak
MOXHO HAWTKW KBAAPATHBIA KOPEeHb W3 4Wichna 5

BUBOO sqrt(5):0:3 | = 2.236 write(sqrt(5):0:3); { = 2.236}
Onepauvm div v mod K BEWECTBEHHBIM YUCNAM HENPHUMEHMMbL.
Hanuwute nporpamMmy, KOTOpas BbiMMCASET KBaAPaTHLIA KOPEHb BEBEAEH-

HOrMO 4yucna. Bouucnute ¢ e& noMowbio KBagpaTHbIE KOPHW M3 4ucen
221841; 32005,21 v 15239,9025.

BbMUCAEHWA € BEWECTBEHHBIMM  HMCHAMWM MOMYT 0dBaTbh HETOYHbIE
peaynbratel. BecnomHute, 4To Yucno 1/3 He moxeT ObiTb TOYHO 3anMCaHo B
ReCATUYHON cucTeme — ero apobHas 4acTe conepXnT GeCKOHEeYHoe YWCHo
tuudp. B xoMnbiOTERAX NPOUCXOOWNT TO Xe CamMOe: Ha KaxA0e 4YMCno Bege-
NAETCA KOHEYHOE 4YWMCNO pPaspanos, NO3IToMy GONbLUMHCTBO BeLECTBEHHBIX
YWUCEN XPaHWTCA B NAMATH KOMNbLIOTEPA HETouHO. CnenoBarentHO, BblYMChe-

HUA ToXe GyayT HEeTOYHLIMMH.




n MNporpaMmmMupoBaHue

1 n "
5 =g B Bwme npocroii apobu.
ApoeepkTe, 4TO BLIBEAET 3Ta NporpaMmMa (BMECTO MHOTOToqMIA aofaebte
NOMy4eHHbIe 3HaYeHMs n u d):

PRI
4

w|=

BolaMcnnTe cymmy X = % +

BaWm X, Y var %, y: real;
nenx n=,.., d=... n, d: integer;
x:=1/2+1/3+1/4+1/5 .

y:=n/d ni=...; di=...;
BHBOHO X, HC X:=1/2+1/3+1/4+1/5;
BHBOHO ¥, HC y:=n/d;

BHEOI X-Y, HC writeln(x);

writeln(y);
writeln (x-vy);

Cpnenaite BLIBOAKI.

CnyvyaiHbie n ncespocnyvyaMHbie yucna

B HEKOTOPLIX 3aaaqax, HanpMMep B KOMMLIOTEPHLIX vrpax, HeobxoanMo mo-
OENMPOBaTEL CNyyaiiHbie SENEHWA, HanNpuMep peaynbTaT Bpocarna MrpanbHoro
kyGuka {Ha HEM MOXeT BbINacTbe 4Yucno ot 1 go 6). Kak coenate 5TO HA
KOMMbIOTEPE, KOTOPLIA <sHECAYYaeH», T. €, CTPOrQ BbiNOJHAST 380aHHYI0 &My

nporpammy?
0 CayyadiHpie ymcna — 3T0 NOCNeA0BaATENbHOCTE YWMCEN, B KOTOpPOHA He-
BO3MOXHO NPeacKkasaTk CNedylowee HYMCNno, Jaxe 3Haa BCe npeapiay-
wme.

YToGbl NONYYMTL UCTMHHO CAYYailHLIE 4Mcna, MOXHO, Hanpumep, Gpo-
CaTb UrPanbHLIA KYOMK UM MAMEPATE KakOW-TO LWYMOBOW cvrHan (Hanpw-
Mep, WyM paguosdupa WAKW CUrHan, NPUHATLIA M2 KOCMOCcA). Tak paHblue
COCTaABNANMCH TAbNMUBI CAYMAAHBLIX YUCEN, KOTOopbie NYGIMKOBANMCL B KHMMAX.

Ho BepHéMcA K koMmnbioTepam. CTaBUTb CROXHbIE NPUBOPLI HA KaKAbIA
KOMNLIOTED O4YeHb AOPOr0, W MNOBTOPUTL AKCNepUMEeHT OyaeT HEeBO3MOX-
HO — 3aBTpa BCe 3HayYeHus OyayT yxe Apyrumin. CywecTeyiowMe Tadnuub
CAWLLKOM Manbl, KOMOa, CKAaXeM, HyxHO nomydats 100 cnyyaiiHeIx 4Yucen
Kaxaylo cekyHay. Ana xpaHeHus Gonbluux Tabnuu TpeGyeTcs MHOM NamsiTu.

Y1ofbl BHIMTHM M3 MNONOXEHWA, MATEMATWKK NPUOYMANW anropyuTMel no-
ayeHus NceBaccAyvaiHbIX yucen («kak 061 CayvaidHbix»). [ina cTOPOHHEr
HaGniopatens NCEBAOCAYYANHBIE YMCRA NPakTMH4eCKW HEOTAMYMMEI OT Chy-
YalHblX, HO OHW BbLIMWUCHSIOTCA MO HEKOTOPOA MaTemaTM4eckoil Gopmyne:
3Has Nepeoe 4YWCNO {«3epHO»), MOXHO MG $opMyne BLIYUCNNTL ETOPOE,
3aTem Tpeteke U T N,
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B anropuUTMUYECKOM HA3bIKe CYLWEeCTBYIOT ABe dyHKUMKM ANd NOnyyYeHua
CAyYaiHLIX (TOYHee, NCeBAOChyYaiHbIX) Yvcen:

¢ rand(a, b) — cny4ailHOe BEWECTBEHHOE 4UCN0 B NOAyUHTEpeane
[a; b) (He Bknowas b);
¢ irand{a, b) — cnyvaiHoe uenoe 4ucno Ha oTpe3ke [a; bl.

B Mackane eCTb aHaNOrMyHbe GyHKUMA:

* random — CNyyaliHOe BeLUECTBEHHOEe YUCNO B nonywHTepeane [O; 1);
¢ random({N) — cnyy4aiiHoe ugnoe 4Yucno Ha otpeske [0; N-1].

Ona Toro 4tobGbl 3anMcaTe B LEAYI0 NepeMeHHYIo 1 ChyYyailHoe uenoe
wicno Ha otpeske [1; 6] (pesynbrar GpocaHMa kKyOuka), MOXHO UCMONb3oEaTh
Takue onepaTophbl:

n:=irand({l, 6) n:=random{6)+1;

PasGepém nogpobHO oneparop Ha asblike Mackans. Buizoe random{6)
AAET Ham ChyyaiHoe uence 4mcno Ha otpeake [0; 5]. Ecnv Mbl aobasnsem K
3TOMY 3HAYEHWMIC eavHWUY, TO BeCb OTPEe30K COABMIaeTCA Ha eAVHULY BMNpasoc,
nomydaeTcs otpesok [1; 6], 4T0 HaMm un Tpeboeanock. B 0Bwem cnydae ana
NOMYMEHMA CAYYARHOrO 4ucna Ha oTpeske [a; b] B MNackane HYXHO MCNOoNb-
30BaTE BbI3OB

n:=randem(b-a+1}+a;

AckaxuTe, YTO MO aTOW GOopMyne ASRCTBUTENBHO MOAYYAIDTCA CAyMaHbIe
yucna Ha orTpeske [a; b].

BewecTReHHOe CNy4aiHOe 4Yucno B nonywHTepBane oTr 5 po 12 (He
BKnioYan 12} nonyyaetca Tak:

x:=rand (5, 12) x:=7*random+5;
B ofiwem Bwae, pha nonyuHtepsana [a; b):
x:=randf{a, b) x:={b-a) *random+ta;

Dokaxurte, 4T0 MO ITOR GopMyne ASACTBMTENLHO NOMYHATCa Cay4aiHbie
yucna B nonywHtepsane [a; b).

BeiBOAKI

L HEPEMEHHaH — 9TO BEJH4YHHA, KOTOPpaAd HMEeT HMIHA, THII H 3HaAYe-
Hie., 3Ha4YeHHE HepeMeHHO# MoXKeT H3MeHATHCH BO BpeMs BHINOJIHE-
HHS OpPOrpaMMEL.

s HpentTnduraTop — 9T0 HMA OPOrpaMMhEl BIH TEPeMeHHOH,

e B 6oaBRIIHMHCTEE ASBIKOE HPOTPAMMHADOBAHAA IOEPEMEHHEIE HYMKHO
00BABIATE.




fporpamMuposanmne

o OCcHOBHBIE OIEPAGHA ¢ NEPEMEHHBIMH — BEOX, BHIBOJ, IPACBANBAHUE
HOBOIO 3HAYEHUA.

e Ecan nepemeHHOH nprcBamBaeTcA HOBOe 2HAYeHHe, LIDPeALIAYIIEe
VHHITOXKAETCH,

* ApudMeTHUecKHe BHIPAXKEHHHA OOHIYHO SANMCHBAIOTCA B OJHY CTPO-
Ky. Omepamua ymHOMeHHS o003HAYAETCA ZHAKOM ¢%», a omepanusa
JENeHAA — ZHAKOM </».

» ApnpmeTHyecKHe ONECPALHH BHINOJHAIOTCA B CACAYIONEM NOPSAKE:
AelicTBHA B CKOOKAX; YMHOKEHMe M JejleHHe CleBa HAPABO; CHOMKe-
HMe B BBIYMTAHHAE CJIEBA HATIPABO.

o JIna OQero9acieHHOrO AeJIeHHA HCOONBIVeTcH onepaoua div, aaa
BHIYMCIIEHHA OCTATKA OT jAelleEMs — omepanma mod.

» CiryyaliHBIe YHCJAAa — JTO IOCHEROBATENLHOCTH YHCeJ, B KOTOpOil
HeBO3MOMHO NPeACKA3ATH CAeAyollee YHCJIO, A4Ke 3HAHA BCe NOpe-
geiayvmue. Ha KoMnboTepe OGLIMHO HCHOILZYIOT HCeBIOCAYUafiHLie
4Yucina, KOoTophble MOJY4YAlOT N0 HeKoTopoil dopmyte.

MuTennexkr-kapTta
Ilpucranpanie ].Ie.nme
BBO,H 1 ,IIeBCTBHa m Bemeclrsenme
Ilepemerane
Iﬂoiu Hwma (eaerTidukraTop)
|
Popmar ApudMeTrHeckoe
BRIEOLA BHPAKEHHES
s ~
Yucaa llenouncreHHHE

Crolbrn
| 3Eaxy onepannit

——
*/ div mod OpROPHUTET
+ -

Puc. 3.2
Bonpocel n 3apaHua

1. B HexoTopeIXx A3LIKAX NpOrpaMMHDOBaHWA (HaIpHMep, B A3BIKe
Pyihon) mepeMeHHsIe He HYKHO 00BABAAThE. ObcyauTe B Kiacce,
KaKHe JOCTOMHCTBA M HeJOCTATKH HMeeT TAaKOH TOZXOZ.

2. Kakce 3HaYeHMe 3aNWCaHO B nepeMeHHOH cpasy mocie o0bLABIe-
HAA? MoMHO N ero WCHONbLIOBATH?

3. Iloyemy xelaTeJbHO BBIBOAUTL HA 3KpAH HOACKABKY Iepej BBO-
AOM ASHHBIX?




BeTBneHud m

4,

b,
6.
7‘
8.

9‘

NMoagroroBbTe cooblieHne

a)
6)

HeM oTARYAIOTCA ABa OoIIepaTopa BBIBOIAA:

BHIBOI & write(aj);
H
BHIBOJ 'af write('a');

Kakoit 13 Hux moker upuBectn K ommOke? B kKakoM cayuae?

Korga M0)KHO BBIMHCASTE PE3VJLTAT OpPAMO B ONEPATOPE BLIBOZA,
a Korga HYKHO 3AaBOXWUTH OTAENBEYIO IEPEMeHHYIO?

B kKagkoM DIOPAZKE BHIIONHAIOTCA ONEPATHNA, €CJAM OHH HMEHT
ORNHAKOBBIH OpHOpHTET?

3avyeM HCOOJB3VIOTCHA CKOOKH B ApHMPMeTHYECKHX BBIPAMEHHAX?

OGbACHATe, 4eM OTJIMYAIOTCS Cay4aiiHple YHCAA OT IICeBIoCTIyYaii-
HuX, IToyeMy B KOMIBIOTEPAX MCIOABIYIOTCS MMEHHO ICeBINOCTY-
yaiiaele yucaa? ’

BrinmonHute mo VKA3AHWIO VUMTeNId 3adaHHMa B paboueil rTerpaad.

«Hayurepiit ¢gopMaT BEIBOZA 4HCE»
«Karg mosydaloT mceBmocaydalHBIE dHCAA?»

MpakTuyeckune paGoTbl

BrinmonenTte nmpakTHdYecKHe paboTEHI:

Ne
Ne
Ne
Ne

7 «JIuHeiiHBIe TPOrpaMMBIs;

8 «Omepanuy ¢ HeJALEIMH 9HCIAMHS;

9 «Onepanuy ¢ BEINECTBEHHBIMHU MHCIAAMHS ]
10 «CnyuaiiHble 4HCHA».

o
-+

§ 19
BeTBneHna

Knawvueswe cnosa:

YCIOBHEIH OIIepaTop

nonHasa cgopmMma

YCIOBHOTO onepaTopa

HernoaHas cdopMa

YCJIOBHOI'O OIlepaTopa

COCTABHOH OIIEpATOp
BJIOMKEHHBIH YCJIOBHBIH OmEpaTop

CIOXKHOE YCIOBHE
onepanusa «H»
onepamua «<HUJIH»
onepangua «HE»
JIOTHYECKHE NepeMeHHLIe
DKCOepTHAaA CHCTeMAa




ﬂ MporpammrposaHue

YcnosHblA oneparop

Cefiuac MBI yMeeM OHCATH JAUHEIHble NPOZPAMMbL, B KOTOPEIX ONe-
paTophl BHIONHAITCA OOCAENOBATENLHO APYr 32 APYIOM M IIOPAAOK
MX BHIIOJNHEHAS He 38BHCHT OT BXOJHBIX AaHHBIX,

B 6oaLinmMHCTBE peanbHEIX 3aAa4 TMOpAAOK AeMCTBHH MOKeT He-
CKOJIBKO M3MEHATHCSI, B 3ABMCHMOCTH OT TOI0, KAKHE JAHHLIE IIOCTY-
nunn. HanpuMep, nporpaMma AAf CHCTEMEl IOMAPHOH CHTHAJH3AIAH
AOJIKHA BLHIZABATE CHIHAJN TPEBOTH, €CIH NATYMKK INOKA3RIBAIOT MO-
BEIIIEHAE TEMIEPATYPHl MIH 387ALIMJIEHHOCTD,

0 Tpebyerca 3anucate B nepemeHHyio M Havbonbluee U3 3HaYeHWd ne-
peMeHHex a8 u b. ChopmynmpyiaTe anropyTM pelleHMa 3agaqv B Cno-
BECHON dopMe.

Jnsg oroft menw B ASBIKAX TPOTPAMMHMPOBAHUA HpeycMOTPEHH
VCJIORHBIE OmMepaTopsl (ReTRJeHuMsa). B 7 Kjacce MBI H3yyanam paspeT-
BJAAKMIMECA AJICOPHTMBI AJA HcOONHMTeaA Pobor, a ceiluac 6yzaem
paborathk ¢ uHcjaamu. Hampamep, anAa Tore 4robm sanucarh B Iiepe-
MEHHYIO M MakcHMandbHOe (HamOosablnee) W3 3HAYeHHIH IepeMeHHRIX a
A b, MOMHO HCHOJB3OBATh OIepaTop:

ecan a>bh To if a>»b then
M:=a M:=&a
HMHave else
M:=b M:=b;
BCE

Buzano, uro sammck Ha Ilackane mosydeHa B Pes3yabTaTe IIEpeBOAa
cay:xe0HBX CIOB AJMOPATMHYECKOTO HA3BIKA HA aHMAuiickuit A3BIK.
ObparuTe BHUMAHWE, uTO B A3bIKe Ilackans mepen cayKeGHBIM Cao-
BOM else TOUKA ¢ 3adATOl He CTABHTCA.

Kpome 3HAKOB < B > B YCAOBHAX MOJKHO HACIOJB30OBATL A ADYTHE
3HAKH OTHOIIEHHI: <= (MeHbI¢ AAA PABHO), >= (GoJbIne WjH DPABHO),
= (paBHO) m <> (He DABHO, JIBA 3HAKaA, < W > Oe3 mpobena).

B 31oM mpuMepe VCJOBHERIHA OoIlepaTop 3anncaH B WOJHOM dopme:
B oboMx cayuasx (MCTHHHO YCIOBHE MIH JNOMKHO) HYKHO BBINOJNHATH
HeKOTOpHIE JeHCTBHA.

Hailpute w 3anuwmte B TeTpaab NepesBon aHmuwiAckux cnoe if, then,
else.

IIporpamma BrIGOpa MAaKCHMAJNBHOTO 3IHAUYECHUA MOMKeT OLITHL Ha-
IIACAHA HHAYE:

M:=a M:=a;

ecnu bra TO if b>a then
M:= M:i=b;

BCe




BeTeneHunA m

3aeck HCIOABSOBAH YCJIOBHBIM ONepaTop B HenoJdHOH dopme: B
cayuae, KOrfa yeaoBHE JOMHO, HHYEro JedaTh He TpedyeTcda (geT
CIOBA MHAUWE W OOEpPATOPOR IIOCJ]e HeTro).

MporpaMMmMcT HaNWCan NporpaMMy AAA BhIGOPE HAUMEHLLLErO U3 ABYX

uMcen Tak:

ecnn a<b To if a<b then
M:=a M:=a;

Bce if b<a then

ecnm b<a wTo M:=b;
M:=b

BCE

B kakux chny4yaax oTa nporpamma Oypetr paboTate HenpasuabHO?
3anMwuTte nporpaMmy MpaBMNLHO, WCMONL3YA OAWMH YCNOBHLIA OMNEepaTop
B MOAHOW $opme.

MoxHO Av B 3TOA nporpaMme A8a YCNOBHLIX OMNEPATOPA B HENOAHOM
$opMe 3aMeHnTbL Ha OBUH oneparop B NOAHOW dopme? Mouemy?

ecnyun a<5 oo if a<5 then
a:=5 a:=5;

BCEe if a>10 then

ecnu a>10 wo a:=10;
a:=10

BCe

Y1o genaer 3ra nporpamma?

g Toro 4robLl cAeNATH TEKCT OporpaMMsbl 6oJiee MOHATHRIM, BCE
TEJO YCJAOBHOTO OIEPATOpPA CABHUraeTrcd BOpaBo. Boolime roeopsa, 5To
ge obaszarensno: B Ilacrane BcA mporpaMMa MOXKeT OBITBR BaOKcaHa
B OAHY CTPOKY, M TpaHCAaTop €€ nolimér. OHAKO ecJH TporpaM-
Ma 3allucaHa ¢ OTCTYOaAMH, B Hell 3HAYHTEJLHO Hmpoule pasOHpaThCA.
IloaToMy MLl OyxeM BCerka SANNCLIBATL HOPOIPDAMMEI ¢ OTCTYIAMH,
Cucrema KyMup menaeT OTCTYNHE ABTOMATHYECKH.

Hannwnte nocnegoBarencHOCTE KOMaHA, € MNOMOLULIO KOTODOIT‘I MOXHO
NOMEHATL 3HaYeHWA ABYX NepemMeHHbIX.

CocTtaBHON oneparop

YacTO ONpH BHIIOJHEHHA HEKOTOPOIO YCJIOBHA HYJIKHO BHIIOJHHUTL CPa-
3y HecKoabKo aeficrBuii. Hanpumep, B 3ajade COPTHUPOBKH SHAYEHHMH




n MporpammMuposaHue

OepeMeHHBIX a ¥ b IO BO3PACTAHME) HYXHO DOMEHAThE MECTAMH 3IHA-
YeHHUs BSTHX NepeMeHHBIX, ecju a > b:

ecymt a>b To if a>b then begin
c:=a c:=a;
a:=b a:=b;
b:=c b:=c

BCE end;

B anmropmrMmdYecKoM A3zrike dopMa 3anmmcu He MeHAETCH, a4 B
ITackane mocne cayxebHOro caopa then HYXHO 3aIHCATH COCTABHOH
QIepaTop, 3CHY HeHCTBHA KOTOPOro OTPAHMYMEBAIIT CJOBA begin n
end (MexxXIgy HHMH MoOXKeT OLITh CKOJILKO YIOZHO OIOEeDaTOpOB).

BetrBneHus B Apyrux s3bikax NporpaMmMmMpoBaHus

3Hanve xoTA Obi OSHOMe A3blKa NPOrpamMMUpoOBaHUA MO3BONAET MOHUMATbL
3anNUcCh NPOrpaMMel HA MHOMMX Opyrvx Assikax. BoT ¢dparmeHTs nporpam-
Mbi, KOTOPAA MEHAET MECTAMW 3HAYeHUA OBYX MEPEMEHHBIX, Ha A3blKax
Python {cneea) v C (cnpasa):

if a>b: if (a>b) {
c=a c=a;
a=b a=b;
b=c b=c;

}

B ammMx R3bikax oneparop npucsavsaHWa 3anicbiBagTCA C MOMOLLLIC
OOHOro 3Haka «=». B sswke Python onepatopel, BXoAdwme B COCTasHOW
OnepaTop, 2arUCLIBAITCA ¢ OOUHAKOBLIM OTCTYNOM 8NPAaBo, a B A3blike C —
OrpaHuyeHsl GUrypHbiMK ckobkamu. Yeonoewe B Aassike C obAzarensHo 3a-

. KNIOYaEeTCA B8  KPyrAbie CKobBKu.

BnoxeHHbie YCRNOBHbI€ OonepaToph

B Tese YCJOBHOrO OIepaTopa MOTYT HAXOAWTRCH JIOBEE OomepaTophbi, B
TOM YACe M APYTHE YCAOBHEIC omnepaTopbl. Hampumep, OYCTE BO3pacT
AHapes zanmucaH B MepeMeHHoIl a, a BospacT Bopuca — B mmepemen-
Hoii b. Hy:KHO ompegejMTh, KTC H3 HUX crapue. OOHUM YCJIOBHBIM
OHepaTOpPOM TYT He OOOHTHCH, IOTOMY UYTO €CTh TPH BOSMOMHEIX pe-
ayJaeTaTa: crapme AHapei#, crapme Bopuwe m o00a ogHOro RBO3pacTa.
Permierne 3agadum MOMHO 3a0dCaATh TaK!:




BeTBnenus m

ecnu a>b To if a>b then
BHIBOL 'AHupeit crapue’ writeln('AHnpeit crapme')
Haage else
ecnu a=b To if a=b then
BHBOA 'OmHOTO BO3pacra' writeln('OmHoro BOSpacTa')
MHaAve alse
BeBOL 'Bopmc crapue’ writeln{'Bopuc crapme’)
BCe

VYCIOBHBII OIIEPATOp, NPOBEPANOIOHM DPABEHCTBO, HAXOAHTCH BHY-
TpH OJ0Ka wunave (else), DOITOMY OH HASHIBAETCS BJIOKeHHBIM
VCIOBHEIM ollepaTopoM. HMcnonbs3oBaHEe BAOMKEHHBIX YCJIOBHEHIX OTe-
PATOPOB HO3BOJAET BEIOPATH OZWH M3 HECKONBKHX (A He TOJBKO M3
ABYX) BAPHAHTOB.

Hanuwute Apyroid BapWaHT pelleHws nocnegHeil aagasm. Ckonbko BCero
BAPWAHTOBR MOXHO NpuayMaTb?

IIpu paboTe ¢ BJIOKEHHBIMH YCJAOBHBIMH OIIEPATODAMH B ASBIKE
IMacxans HYRHO NOMHEUTE NPABUNO: OJ0K else OTHOCHTCH K OMMMKan-
meMy npeislgyiemy oneparopy if, v Koroporo Takoro 6Joxa emé
He Obino. Hanpumep, omeparop

if a>b then write('A') else if a=b then write('="}

else write('B'");

MOKeT ObITh BAIHCAH ¢ OTCTYIIAME TaK:
if a>b then
write ('A')
else
if a=b then
write('="}
else
write('B");

3neck BTopoilt GiOK else oTHOCHTCA K OaMm:KalilleMy (BTODOMY,
BIOEHHOMY) YCJIOBHOMY OIepaTopy, nosromy Oyxsa «B» OGyger BBI-
BeI€HA TOJBKO TOrZa, Korga ofa yCIOBHA OKaMYTCa JOKHLIMHA,

3anuwnte © oTCTynaMmm nporpammy Ha MNackane:
if x>=0 then if x>0 then write({l) else write (0)
else write(-1);

Y10 BLIBEOET 3T nporpamMma npw x = =37 x =07 x=-1237

ChnoxHble ycnoeuna

Mpennonoxum, aro OO0 «CanononmoraMm» HabHpaeT COTPYAHHKOB, BO3-
pacr Koropmx or 25 mo 40 ner BRMouMrTeasrHo. HyXHO Ranmcats
OpOTDAMMY, KOTOpPasA SAOpPAIIMBAET BOSPACT OPETEHIEHTA H BEIAST
OTBET: OOOXONHT OH MM He MOEXOAUT II0 STOMY IIPH3HAKY.
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Kakoe ke ycaoBHe AOKHO OLITH HCTHHHO AJS TOTO, UTOOHI de-
NOBeKa NpHHANKM Ha pabory? OgHOro ycJOBHA «BO3pact >= 25» He-
ACCTATOUYHQ, 3TO VCJOBHE cofiomaercs WM ana Jjgwaed crapmie 40 ner.
BMecTe ¢ Tem yenoBEs <«Boszpact <= 40> ToMe HEAOCTATOUHO, TaK
KAaK OHO BGHINICGJHAETCH H JJIA INKOJILHUKOB. B »Toil 3agaue HYMHO,
YTO0LI JBAa YCIOBHA BBLIHIOAHAAHCHE OJHORPEMEHHO: <«BoapacT >= 25»
” «BO3pacTt <= 40».

FlycTe B nepemeHHoi v 3anucaH BO3PaCT cOTPYOAHWKA. 3anuumte pe-
WeHue 3TOR 3a0avn ¢ NOMCWBIC BAOXEHHLIX YCNOBHLIX ONEepaTopos.

9Ty 3aauy MOMKHO PellINTs C IOMOLILIO BJIOMKEHHOT'O YCJIOBHOIO
omepaTopa, HO DeIleHHe NONYYAeTCA HEKPACHBOE: (OHO SallyTAHHOE,
KpOMe TOr0o, OAUH U TOT K€ OTBET <«He TOAXOJHT» NPHXOAUTCH BEHI-
BOONTE B OBYX MECTaX MPOTrpaMMEL.

ITouTH BO BCEX ASHIKAX OPOTPAMMHMPOBAHHS MOMKHO HCIIOJIBL30OBATE
TAK HASHIBAEMEIE CJIOJKHEIE VCJIOBHA. B HamieMm ciydae YCJOBHBIH One-
parop Gyaer BRINIALETh TAK:

acn v>=25 u v<=40 To if (v>=25}) and (v<=40) than
BEIECH 'noaxonuT' writeln ('mogxonut')
MHAYS else
BeiECH 'He nomxomuT' writeln('He nooxomour'):
Bce

970 pellleHHe TOJAYHUHIACCH 3IHAYMTENLHO KOpoYe H IICHATHEES.

3mech B YCIOBHOM OIEPATOPE MElI BAMUCANHM CJAOKHOE YCIQOBRHE

v>=25 u v<=40 (v>=25) and (v<=40}
COCTABJIEHHOE M3 ABYX NPOCTHIX ¢ momolnsio omepanmum M. B amro-
PETMHYECKOM HA3BIKe omepanus W sanmepiBaeTca KAk CTpodHas OVKEBE
n, a B Ilackame BMeCcTO <«H» HCMOJAL3YETCH AHrIHICKOe cJioBo and.

Obpature BEMMAaBHe, uTo B Ilackale KayKJoe HOpPOCTOE YCIOBWE
3aKJIOYAETCA B CKODKH. OTO CBA3AHO € TeM, YTO B 9PTOM #ASBIKE OT-
HOITEHUA BHIIGJIHAIOTCA NIOo3xe (MMeloT GojJee HHIKHH OPHODHTET),
gem omepanua H.

Onepanmug M o3rauaeT OJHOBPEeMEHHOE BHINCOJIHEHHWE IBYX WIH
HECKOABKUX YCJIOBUH.

Yto GyoeT BuBEaeHO Ha JKpaH MoGne BuIMNGAHEHWA NPOrpamMmel?

ecnu a=1 um a=2 To if (a=1) and (a=2) then
BmBon 'Ha!l'’ write('Ja!"')

MHAuE else
BHEBOLD 'Her.' write('Her."'}

BCe




BeTeBneHuna @

IIpeamono:xumM, UTO HAM Hazo y0emZWTHCa, UTO 3HAUEHHEe IENoi
NepeMeHHOH 4@ — TPEX3HAYHOe YHCJIO0, KOoTopoe meaAaTcAa Ha 7. Haa
3TOTO HYKHO, 9TOOB OZHOBPEMEHHO BHIIIOJHIJIHCH TPH VCJIOBHSA:

1) uncso He meHbme 100 (> 99);
2) umeno meneme 1000;
3) uncao menuTcA Ha T, T. €. OCTATOK OT €ro HAeJIeHHMA HA | pPABEH

HYJIO.

B ycI0BHOM oOllepaTope TOrga HYMRHO MCHOJB3OBATE JBE OINEPAINU
N, KoTophle CBASBIBAIDT TPH IPOCTBIX VCIAOBHA:

ecnn 9%<a m a<l000 » mod(a, 7)=0 wo
BrEON 'Ha!'

HMHaYe
BEIEOH ‘'HeT.'

BCe

Bor pemenne Ha Ilackane:

if (99%<a) and (a<l1000) and (a mod 7=0) then

writeln{"Ha!"'}

else

writeln{'Her."');

PaccmorpuM ewlié opay a3agauy. B nmepemenHoil d 3anmcaH HOMEP
aEsa Hegenu (1 — nDoHegenBHHK, ... 7 — BocKpeceHbe). IIporpamma
IOJKHA OINpefeNIiTh, BRIXOAHON 3T0 AeHE MIK pabodymii (BRIXOZHEIE
JEA vy GOMBIMMHCTBA JOmell — cyb6oTa M BOCKpeceHbe).

Ecan Mp1 Hanuinem yciaoBHe d=6 u d=7, TO 5T0 ByAeT HeRepHO,
OOTOMY 4TO TOrga MBI HoTpebyeM, uToOBI 3HAUEHNe IepeMeHHOH d
Oro odnospemenno paBHo m 6, u 7. Taroro 6vITH He MOMXeT, IO-
3TOMY YCJOBHEe BCcerga OyzeT JIOMHO. 3HA4WT, omepamumsa W He mox-
xoaaT. BMecTo Hed HYKHO OpUMeHUTL ADPYryIo omepamuin — HJIH,
KoTopas TpedyeT BEHIMOJHEeHHUA XoTsa O OgHOTO M3 HaBopa ycJoOBHMii.

Onepamna UJIH osHadaeT BEINOJHEHHMEe XOTA OBl OZHOTO M3 ABYX
HJIH HeCKOJBKHX VCJIOBHIA.

Pemenne Haimeid 3aga4YH BBITNAIHUT TAaK:

acmt d=6 uwmu d=7 To if (d=6) or (d=7)} then
BHIBOO 'BeHIXxOOHOK!' writeln ('BexogHoi! ')
MHaue else
BHBOO 'Paboumi IeHb.' writeln('Patoumii meHb.');
BCe

0



ﬂ fporpamMupoBarme

B sasmike Iackans onmepanusa WJIH ofosHauaercs CIOBOM or
(B meperofe ¢ AHTIMHCKOTO — <«HIH» ).

HanuwwTe APYrod BapuaHT pelueHva nocnegHeil 3agadn, MCNoNb3yIoWmMiA
onepauvio .

B ofonx aASHIKAX CYIIECTBYeT €Illé ofHa Oomepanud, KOTODPYIO MOK-
HO HCOOJB30BATH B CJAOKHBEIX yciaoBHax, — HE, B Ilackane ona ofo-
3HaYaeTcsa CA0BOM not (B IepeBofie ¢ AHIVIAIACKOTO — <HE»).

Onepanua HE osHauaerT of6paTHoe ycAoBHe (OpOTHBOIOJIONCHOE
HCXOOHOMY).

Hanpumep, pelieHne 3amadyd ONpPege/eHusd BEIXOAHBIX AHeH MOX-
HO BBITO 3amACaTh TaK:

ecnyu He (d=6 uam d=7) o if not({d=6) or d=7))
BHIBOL 'PaCoumii OeHb.' then

MHAYa writeln ('Pabounii geHb.')
BHBOL 'BrIxomgHon!' else

BCe writeln ('BexogHoM! ') ;

Henonbaya onepapuic HE, mMoMHO 3aIMCHIBATE YCAOBHA TO-Pas-
HOMY, KAK HAM YyHEoOHee B XaxaoM caydae. Hanpumep, ycJIoBHA
a=b B He (a<>D)}) HCTHHHBI IJIA OZHHAX H TeX Ke 3HaUeHHHd a H b,
O03TOMY CAHO H3 HHX MOMKHO 3AaMeHATH Ha gpyroe. Takpe YCJIOBHA
HA3HBAKTCA PABHOCHIBHBIMMH,

3anuwmuTe B TETRPAAW paBHOCUNBHLIE YCNOBUA, HE WCNOAL3YA onepauMio

HE:

a) He (a<6) not (a<6)

6) re (b=c-+d) not (b=c-+d)

B) He (c<>15) not (c<>15)

r) He(7<a m a<lZz) not(({7<a) and {(a<l2))
a) Be (b<>c mu d<5) not ( (b<>c) or (d<5))

Omnepaunn WA, IJIH 1 HE — 5T0 JorMuecKkHe oIepaliHM, KOTODLIE
Mbl OyaeM nogpodHO H3Y4aTk B 9 Kiacce. OEm paforaloT ¢ JOrHYe-
CKAMH 3HAYCHHMAMM («Za»/<¢HeT», «HCTAHA/<«JIOHKb»).

EciEm B CJOXHOM YCJIOBMHA BCTpPevUaeTCA HECKOJBKO PA3HBIX oOne-
panuii, OHU BLINQJIHHAITCS B CIeAYIOIEM OOPAAKe (BO BCex CJyva
AX — CJeBa Hanpawo):




BeTreneHuna m

1) onepanun B cKOOKAaX;
2) opepanum HE;

3) onepanum H;

4) onepanmun HJIA.

H3MeEATr NOPAAOK AEHCTBHI MOMHO € IIOMOIOBIO KDPYIVIBIX
CKODOK.

OnpenenuTe NopaacK onepauvin Npu onpeaenesui UCTUHHOGTM YCHOBWA.

ANTOPUTMUHECKUA A3bIK:

He(a>10}) mam He (a<20) m {(a<b)

Mackans:
not{a>10) or not(a<l0) and (a<b)
Onpeaenvte, NCTWHHO WNW NOXHO 3TO BbipaxeHwe npw a = 5, b = 10,

N5 BHIpaXeHWa B NpeabaylieM 330aHvK 3anyluvTe PaBHOCWALHOE Bbl-
paxeHve Ge3 mcrnons3oBaHwa onepauwi «HE». Mocne aTorc paccraesTe
ofHy napy ckoBok Tak, 4ToObl 3HaYeHwe BbipaxeHwa Npyn a = 5, b = 10
“3MeHnnoce Ha ofpaTHoe.

Jlornueckne nepemMeHHblIe

N B anropvTMM4ECcKOM A3blKe, U B [lackane MOXHO WCNONbL30BaTbh NEepemMeH-
Hble, KOTOpPLIE MOMYT NMPUHWMATL TOMBKO NOrvHeckWe sHaqeHnda. B anropwt-
MUHECKOM A3bIKE OHW OOLABRSIOTCS G NOMOLLLIO CYKeGHOro GnoBa Jor, ux
BO3MOXHbIE 3Ha4YeHWs — na W HetT. B Mackane norvdeckue nepemMeHHbIe
OTHOCATCA K TMNY boolean’ v NpuHUMAIOT 3HAYEHMA True («UCTUHA») WUNW
False {«n0OXbe):

aorn b var b: boolean;
bi=na b:=True;
bi=Hem b:=False:

o&paTHTe BHAMAHKWE, 4YTO NOoMvyecKuve 3Ha4YeHWMA 3anvcuIBaloTCH Ges ano-
crpogdos.

B AOrMYecKoi NEPemMeHHON MOXHO XPaHWTbh 3HA4YEHNE KaKoro-To yehoeus
H 3arem 1Ccnonb30BaTh €ro B YCNOBHOM oOneparope:

1) Hx em@ masusarorea Oyrescruxu B decTs Hawopdma Byan — cosmarens anrebpel
JOTHKH.




ﬂ MporpammuposaHne

JOT BEIXQIHOK var vvh: boolean;

BHIXOOHOM: = {d=6 mmm d=7) .

ecnM He BLIXOIHCH TO vyh:=(d=6) or (d=7);
BHBOO 'PaGoumil OeHb.' if not vyh then

HMHAYG writeln ('Patouigt geHb.')
BHBOIO 'BHXOOHOM!' alse

BCe writeln ("BuxomgHoit! ') ;

C knaevaTypel BBOAATCH TPW YYMCNA W SANUCHIBAIOTCA B NEpPEeMEHHbIe a,
b v c. Hanuwute NPorpaMMmy, KOTOPaS 3aMWCbIBAET B NOTUYECKYIO Ne-
PeMeHHYI0 3HaveHne ma (True), ecnn cpegv Yvcen a, b, ¢ Hahpérca
napa 4Yvicen, cymma KOTOpolX paBHa 25.

JkcnepTHaa cucTemMa

3KcnepT — 3To 4Yenoeek, KOTopeit ofnanaet rMyBoKMMU TEOPETUHECKUMU
3HAHVAMI N NPaKTUMECKUM ONbITOM paboTbl B HEKOTOPO oBnactn. Hanpw-
MEP, BPAY-IKCNEPT XCPOWO CTABUT OWArHo3 W Ne4YnT NOTOMY, Y4TC WUMEET
MeauunHeKkoe ofpa3soBaHe W OONBWOA ONbIT NEYEHWS NauveHToB. OH He
TONBKO 3HAeT GaKTbl, HO WU MOHMMAET WX B3AUMOCBR3b, MOXET OBbLRCHUTL
APUYKHEl SBNEHWA, CAeNaTe NPOrHO3, HaWTW PeeHUe B KOH(PNWMKTHOA Cu-

Tyaumn.
chnepﬂlaﬂ cucTema — 3TO KOMNbIOTEpHAs nNDporpaMma, 3anadva
0 KOTODOI‘;‘I — 3aMEHWTL 4YenoBeka-3KcnepTa npuy BblpaﬁOTKe pPeKoMeH-

AAUWiA Ons NPUHATUA PELeHW B CROXHOW cuTyauuu,

3xcnepTHas cucTema copepxvT Gasy 3HaHwil, B KOTOPORA XxpaHaTca
CIJaKTbI M Npaswvna, No KOTOpPpbIM VM3 3TMX ¢oaKTOB AenaKTCcys BhiIBOARI.

Mbl NOCTPOUM MNPOCTEAWLYIO 3IKCNEepPTHYID CUCTeMy, KoTopas 3apady
none30BATENKY BOMPOCHI W NO €0 OTBETAM OnpeaenseT Knact XUBOTHLIX.

MNpepnonoxuM, 4TO B 6a3y 3HAHWIA BHEGEHbI ChneaywlMe npasvia;

® eCNM ¥ XHMBOTHOTO €CTh Nepks, TO 3TO NTULUA;

* eCAN XWBOTHOE KOPMWUT peTeHbIlWweid MONOKOM, TO 3TO0 — MReKonuTaw-
wee;

® SCNM XMBOTHOE — MRAEKONMTAIOWES M €CT MAGO, TO 3TO — XMLUHWK.
Advanor NonL30BaTens ¢ IKCNEPTHOM CUCTEMOI MOXeT 0Tk, HANPUMED,
TakMM (OTBETHI NONB3OBATENA BbLIOENEHBI KYPCHBOM):
370 XUBOTHOE KOPMWUT AEeTeid mMonokom? {(Her.)
2710 *uMBOTHOE viMeeT nepoua? (Ja.)
2710 nTuua.




Betenenunn m

Ana Toro 4tebul onpegennTe NOCNEefOBaTENLHOCTL BOMNPOCOB, 3KCNERT
CTPOUT Aepeso peweHMiA, HanpuMmep Takoe (puc. 3.3).

| Kopmuar fereit Monoxom? |

V\ MieronmTaomps

Ameer gepua? | Ecr maco?
Xumuang
Puc. 3.3

B npAMOYronbHWKax 3anmMcaHbl BOMPOCH!, KOTOpLIE 3aaasT cucTtemMa nosb-
20BATENIO, ¥ CTPENOK — €ro BOSMOXKHBIE OTBETH {«0a» MAW «HET»), XUPHBIM
WpnTOM BbIAENEHbl BMIBOAM — pe3ynbrar pafoTkl 9KCNEPTHOA CUCTEMBI.

MocTponTe TPEXYPOBHEBOE AEPEBO PEWEeHWA ONnA GCBOEA 3JKCNEpTHON
CUCTEMBI.

KoHewHo, 3Ta cvcTema no3BONSEeT OnpepenUTs He BCE KNAGCChl XXWBOTHBIX
B HEKOTOPBIX MECTax Ha CXeMe CTOAT 3Haku Bonpoca. B arux cnysaax Hawa
nporpamma GyaeT BulAaBaTh OTBET «He 3Halo».

Yenoseky yaobHee BRBOAMTL OTBET CAoBaAMWU («Oa», «HET»), na coxpaHe-
HWS B MaMATU TAKONO OTBETA HYXHO WUCNONL3OBATE NEPEMEHHYIO CheunansHo-
ro TWNa — CTPOKY CUMBONOB. TAkO TUN OaHHLIX B AArOPUTMUYECKOM A3bIKE
HA3bLIBAETCA NUTEPHBIM (OT CROBA «NWTEPHLIA» — BGykBeHHBI) 1 0003HaRa-
eTcs nuT, a B [lackane Ha3bLiBaeTCs CTPOKOBBIM WM 0D03HaA4YaeTCA CROBOM
string (B nepesong ¢ AHrMWACKOre — CTPOKa):

AUT OTBET var otvet: string;

Mporpamma HavYMHAET guanor ¢ Bonpoca «KopMutr aeTeil MOROKOM?»
W B 3aBUCMMOCTW OT OTBETA BLIOMPAET OOHY #M3 ABYX BETBEH Aepesa pe-
weHnd {cM. puc. 2.3).

suEog 'KopMuT DeTel MonoxoM? ' write ('KopMuT mDeTel MonokoM? '} ;

BBOJ OQOTEET read (otvet) ;

ecnu orteeT = 'ma' 0 if otvet = 'ma' then bagin
... | BapuanT 1 --. { Bapmanr 1 }

HHage end
... | BapuaHT 2 elae begin

BCE +.. { BapuanHT 2 }

end;




ﬂ MporpaMmMupoBaHne

KoHeyHO, BMECTO MHOFOTOUMIA AOMKHbI OblTe A0GaBNeHbl KOMaHALI, KO-
TOPLIE HY)XHO BbLINONHWTE B TOM WAW APYrOM Cnydae.

O6partnTe BHUMAHWE, YTO CHMBONbLHLIE CTPOKA MOXHO CpPaBHWMBATb € No-
MOLLBIY OnepaTtopa «=» TaK Xe, KaKk W 4ncna.

PazfepémM pansHefluMe ASACTBUA CUCTEME! MPW NEPBCM OTBETE «Oa»,
Bo-nepsetix, HYXHO BbIBECTU NepBbi pe3ynstar: «Mnekonurtaowee». Bo-BTo-
pLiX, B 33aBACWMOCTW OT OTBETA HA BTOPOW BONPOC HaAo COOGLIUTL BTOPOH
pesynsTar:

| BapmanT 1 { Bapuanur 1 }
BHIBOLO 'MmexonuMrampmee.', HC writeln('Miexonurapmee.’);
BHEOL 'EcT Maco? ' write ('Ece Mmaco? ');
BBOO OTBET read (otvet};
ecnu creeT='na' To if otvet='ma' then

BHIBOH 'XMMHKMK., ', HC writeln (' XMmHMuK. ')
MHAVEG else

BnBOL 'He sHaw.', HC writeln('He sHaw.');

BCe

BTOopyiO BETBbL CAMOMO BHELUHErc YCNOBHOIO oneparopa (BapvaHT 2) Bbl
MOXETE HanMUCaTb CAMOCTORTENLHO.

O6paTiTe BHUMAaHWe, YTO YCnoBMe orser='ma' cpadoraer TONLKO TOr-
0a, Korga nonb3oBarefb BBEAET OTBET MMEHH( TaK, BCEMWM CTPOYHbIMU Oyk-
Bamu, Ecnn oH Habepér «Ja» (C nponmMCHORA BykBbl), Nporpamma nNpUMeT
ATO KaK OTBeT «HeT». YT00Obl pewmTe 3Ty NpobneMy, HYXHO WCNONb30BAaTbL
CAQGXKHOE YCNOBUE:

ecim orTBeT="nma' uMmu oTeBer="la' TO ...

i Ha Mackane:
if (otvet="ma') or (otvet='Ja') then begin

Wrtak, Tenepb BLl YMeeTe MWCNONbL30BATL MepeMeHHbie eld oaHoro
TMNA — CUMBOAIBHbIE CTPOKH.

BeiBOoabl

¢ VCJOBHHIE OHepaTop CAVIKHT AJAA OPraHu3anAd BETBASHUA — BH-
fopa OZHOTO M3 ABYX BapHmaHTOR aelicreumii. Jlna BeibGopa Gomee
4eM H3 ABYX BAPHAHTOB HYKHO HCIOJB30OBATH HECKOJBKO YCJOB-
HEIX OIIEPATOPOE.

e VeaoBHBIT omepaTop B noaHo dopMme coaep:xar: 1) ycaoeme,
2) comcoK KOMaHH, KOTODBbIe HYJKHO BBIIOJHHTL, €CJH YCJIOBHE
HCTHHHO, 3) CIHCOK KOMAaHJH, KOTOPEI€ HY)KHO BBINOJHUTE, €CJIH
YCIOBHE JIOMKHO.




BeTBneHus m

* Ecam yCJHOBHEIH ONEPATOD BSANACAH B HenoaHo# dopMe, To IpH
JIOHOM VCIOBHHA HHKAKHX JeiicTeuii He BHIMOJHSAETCH.

* YCIOBHBIA OomepaTop B HOAHOH dopme MOMKHO 3aMEHUThH Ha JBA
VCAOBHBIX ONEPATOPA B HENOJHOH (POopMe; YCAOBHHS B HHX AOJMM-
HEl OHITE B3AUMHO OOPATHBIMH: €CJAHM OAHO M3 HUX HNCTHHHO, TO
apyroe aoJIAHO OBITE JIOXKHO.

¢ BHyTpH Ka)KX0H BETBH YCJIOBHOTO OINEPATOPA MOMKHO HCIOJB30-
BATH JIOOBIE ONEPATOPE A3BRIKA OPOTPAMMHPOBAHHA, B TOM THC]IE
A BJIOKEHHBIE YCJIOBHEIE OIIEPATODHI.

* B ciromHuX ycaoBmax AA8 O0BeIUHEHMSA HeCKOALKHX YCAOBUHN
HCIOABIYVIOTCA JioTHUecKue omepanun «H», «M1JIH» u «HE».

e Onepanna «H» o3HavaeT OgHOBpPEeMEHHOe BHINOJHEHHE ABYX HJH
HECKOJBKHX YCJIOBHI.

¢ Omepanna <«HWJIA» osEAYaeT BBIIONHEHHE XOTA O OJHOrO M3
ABYX HJIA HECKOJBKHX YCJOBHIL,

s Onepanus «HE» osmagsaer ofpaTHOE yCcaoBAe (IPOTHBOHOJIOKHOE
HCXOAHOMY).

¢ JlornuecKkad TMepeMeHHAS — 3TO TepeMeHHAdA, KOTOPAA MOMKeT
NPHHUMATE TOJBKO JOTHUYECKHE BHAUEHHS: «HCTHHA® H «JOKb».

e OKcOepTHAA CHCTEMA — 5TO KOMIBIOTEpHAA IIporpaMMa, 3amaua
KOTOpoH — B3aMEHUTE 4eJOBEKA-3KCIIEPTA OPH BHpaboTKe peKo-
MeHJAUMNH ANA NPHUHATAA PEIleHH B CJIOKHON CHTYAIMH.

UHTennexr-kapra

Bioxxernsiii B noanot dopme
YCNOBHELH omepaTop <—| YcroBHEIE onepaTop )—D-% B memommofi dope

¥ OrHOTIEHE SR
Ha Jloruueckoe v (<, <=, >, >=,=,<>)
crnoBHne oomm I 22 I :
Her ] dHAYEHne +Jloruteckue onepanym |
l (M, HJIW, HE) !
Britop u3 ABYX CIOMHLIE YCAOBUT
Jlormueckan BAPHAHTOR
mepeMeRHas
Y
SxcneprHaA = Hepeso
cHCTEMA. |  pememmit

Puc. 3.4




ﬂ MporpammmupoBaHne

Bonpocsl M 3apaHun

1. Kakue 3ajauyy HEBOSMOJKHO PEINHTh C IOMOINLIO JHHeHHEIX ai-
TOPATMOB?

2. Kag BBl Aymaere, XBATHT JA JIAHCHHBIX AJATMOPHTMOB M BeTBJIEHHH
Ana paspaborrn n0bo# nporpammer?

3. ITouemy HeJNB3A BBIIOJHHTE OOMEH 3HAYEHHN ABYX I¢pPeMEHHEIX
B ABa IDara: a:=b; b:=a?

4, Kax BB AyMaeTe, MOKHO JH 000OHTHCH TOJBKO HEIOJHOH (popmol
VCAOBHHEIX OIEpATODOR?

5. Kakme otHoumeAusa Bil 3HaeTe? Kar 0003HAYAOTCA OTHOIOCHHSA
«PABHO» M <He DABHO»?

6. Kar omnpeaejisercd HOPAAOK BBIYHACJIEHWH B CIOYKHOM YCJIOBHHA?
Kax ero mamMeHHATH?

7. Kax BEI AyMaeTe, CKOALKO MECTA B NMAMATH 32HHMAET KAaiAad
Jorundeckasa INepeMeHH&A?

8. BrinoJHNTE 00 YKA3AHWI0 VUHTENA 3ajJaHMA B pabouell TeTpajm.

[\ Moarotosbre coobuieHue

a) «Oneparop BEIGOpAS»
6) «DKCOepTHHIE CACTEMLI»

MpakTu4eckne paboTbl

BrinosHNTE npakTHYecKHe paboThl:

Ne 11 «BerpileHHA»;

Nt 12 «CnoKHLIE YCIAOBHA;

Nt 13 «Jlorumueckne nmepeMcHHEIES;

Ne 14 «IrCcIepTHAa cuCTeMA» (IPOEKT).

1+

§ 20
NMporpamMmmMmupoBaHMe LUKINYECKUX
anropuTMoB

Knaroueanie croea:

® ITUKJI ® IIHKJ ¢ OOCTYCJIOBHEM
® CUETUHK IIATOB IHKJIA ® IMUKJ 0 OepeMeHHOHR
® IIUKJ C OpegycJOBHEM * nepeMeHHAA DUKJIA

e anropuTM EBKRIHAA




MNporpaMmMupoBaHmne UMKINYECKUX anropuTMOB @

Kak opraHu3zoBats UMKA?

Jlomy¢THM, MBI XOTHM BBIBECTH D Pa3 HA SKPAH CJOBO <«IPHBET».
MoHO, KOHEUHO, 3aNHCATE 5 OAMHAKOBBIX KOMAaHJ!

BHBOI 'npmBetr', HC writeln{'npuset');
BHIBOMN 'npuBeT', HC writeln{'npuset') ;
BEHEOI 'mpMBeT', HE writeln{'npmuser');
BHBOX 'npMBeT', HC writeln{'npmueer');
BHIBOL 'npueeT', HC writeln {'npuset');

Ho uro ecim BHy:RHO Oyler caenars Kakue-to gedicteua 1000 mrn
1000000 pas?

Kax BbI 3HaeTe M3 Kypca 7 Kiaacca, AJMs TOro 4Tobbnl BHIMMOJHHTL
OANHAKOBBIe HAEHCTBHA HECKOJBKO PAas, MOXMXHO OPraHHBOBAThE IIHKJL.
IIpocreiinimii TUKA, HY)KHEIT HaM B 8TO# 3azave, B AJITOPHTMHYECKOM
fA3BIKe 3AMHCHIBASTCS TAK:

HZ 5 pas

BRIBON 'npuBeT', HC

KL

B Tlackale m BO MHOTHX APYIHX H3BIKAX 3a0HCATL OHKJ B Ta-
roii dopMe HeNb3A, OAHAKO MOJKHO JIErKC 340DOrPAMMHPOBATE Te
e HgeficTBUA HeMHoTo mo-ApyroMy. Hamafite pasGepéMca, KAK MOYMKHO
OPTraHH30BAThL OHUKJ B JI000M ASHIKEe NPOrPaAaMMHDPOBAHHA.

Bol 3HaeTe, 4TO NpOorpaMMa BEINOJHAETCA ABTOMATHYecKH. M mpm
9TOM HA KayKJAOM I10are HY)KHO 3HATH, CKOJBKO Pad yiKe BLBIIOJNHEH
IEKJI H CKOJBKO eIé ¢CTAJMOCh BRIDOJAHHTE, 1A 3TOro HeodOXoZMMO
UCTIONBIOBATE AdYeliky ImaMaTH (nepeMeHHYI0). B Heft MoxxHO, HanpH-
MEp, SAIIOMHHAThE KOJHYECTBO 38BEpPIIEHHEBIX INAroB OUKIa. Takasa
IepeMeHHAd YacTe HASLIBACTCA CUSTIHKOM.

Kakoro Tuna gomkHa OuiTb NepeMeHHas-c4ETYMK?T Kak e& HyxHo ob6b- 0
ABUTL?Y

CHRayana B NepeMeHHEYI-CUETUYHK 3ANHCBIBAIOT HOJAE (HH OTHOTIO
mara He cZeJaHO), 4 OoChe KaMKJAOro 1Oara OHKJA YBeJNYHBAKT 3HA-
YeHHe HA effHHHALY:

cusrTumnr:=0 count:=0;

HI noxa CudTuMK<b while count<5 do begin
BHIBOO 'npuBer', HC writeln('npuser');
CUETUMK ;: =CUETUMK+ ] counti:=count+l

99 end;

B mporpamme Ha ANrOPHTMHYECKOM A3bBIKe BAM JOJKHO OLITE BCE
SHAKOMO: HI} O3HAYAET HAYAJO IHKJA, & KX — KOHEI[ IHKJIA.




MporpammupoBaHme

Hailaute v sanuuuvTe B TeTpagb nepesog aHurnvidckux cnos while, do,
count.

BoamoykeH M Apyroil BapHAHT: Cpasy SAIMNCAThH B CUSTUHK HYMKHOE
KOJHYIECTBO INATOB, H NOCHAe KaMIOro IIara IAKJIA YMeHbINATb CUeT-
yug Ha 1, Torga MUK AO/IKEeH SAKOHYATHCA NPH HYJIEBOM 2HAYCHHH
CYSTUHNKA.

3anMwuuTe B TeTpagk UMKN CO CHETHNKOM, KOTOPLIA YMEHLLIAETCA OT
HYXHOIrO 3HAYEHMs A0 Hyns.

JTOT BAPHMAHT HECKOJBLKO JNyYUIlNe, UeM OpPeALIAYIOHiI, OOCKONLKY
CUETYHK CPABHHBAETCS ¢ HYJIEM, A TAKOe CPABHEHHE BBINOJHISTCA B
Opomeccope aBTOMATHYECKH.

Luknsl ¢ npepycnosuem

Iluxa, B XKOTOPOM IIPOBEpHAa VCJIOBHA BBINOJHAETCA HOPH BXoje (me-
pel BHINOJHEHHEM O4YepeZHOro Iara), HASBIBAeTCA IMKIOM ¢ Ipen-
YCJOOBHEM, T. €. IAKJIOM C OPeABAPHTENBHOH NPOBEPKOH YCJIOBUA.
I[lepea TeM KAK HAYATE BRIDOJHEHWE UKL, MBI OPOBepseM, HYXHO
JA 9TO AenarThk BoodINe. JTO MOMKHO CPABHHTE C TAKOH CHTyallHei:
nepes TeM KaK NpPHICHYTE B OacceiiH, HY:XHO HOpPOBEPHTB, €CTH JH
B HEM BOJA.

Bce mukJae, sanucaHHEBEe B Hayaje maparpaga, -— 3TO IIAKJBI ¢
OpeAycJOBAEM. ¥ HHX €CTE JBa BAasKHHEIX CBoiicTBa:

# YCIAOBUHE OpOBEpdeTcH OpM EBXoOe B IWKJ, IIOITOMY IIMKJ He BR-
DONHUTCA HY pa3y, €CAH YCIOBHEe B CAMOM HAUYANe JOXKHO;

¢ KAaK TOJBRKC HAapylllaeTca YCJIOBHE B 3aroJiOBKe IIHKJIA, paﬁo*ra
OHKJa 3aKaHIABaeTCH.

PacecMoTpuM eI ofiHY 38749V, KOTOPAS DPEImAeTcH ¢ IOMOIILID
nuKaa ¢ yeaosmem, Tpefyerca BBecTH ¢ KIABHATYDHEL HATYPANL-
HOe YHCH0 M HalTH cyMMy nudp ero aecATHYHOH sanmmucu. Hanpn-
MEp, eCcJH BBeJH uucao 123, nporpamMma JOJYKHA BBIBECTH CYMMY
1+2+3=86.

CHauanga CcOCTABMM AJCOPMTM pemeHuaA 310 a3ajgaun, Ilpeanomo-
KM, 4YTO YHCIO SAaNHCAHO B InepeMeHHoil N. HaM HYXHo Kak-1o
Pas30HTb YHCJIC HA OTAEAbHBIE IM(PEL

3anvwure 8 TeTpagb KOMaHObl, C MNOMOLBIC KOTOPbLIX MOXHO:

1} 3anucark 8 NepemMeHHyio d NOCReaHIo UWpPY YMCHa, HAaXO[AWerocs
B NepeMeHHON N;

2} otbpocuTe nocnegHw uudpy 4YUCcna, HAXOOQALLErocs B8 MNEepemMeH-
HOM N;

3) po6asuTe 3HAYEHWE NepPeMeHHOR d K HEWM3BECTHOMY IHAYEHWIO, Ha-
XoaaWemMyca B NepeMeHHO s.
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OcraTtor or genenns uyucaa Ha 10 pasen mochieaneir mudpe ge-
CATHUHON 3AITMCH YHCJIA:

d:=mod (N, 10} di=N mod 10;

3ty uudpy uHcAa HYKHO A00ABHTH K CyMMe BCex mudp, KOTOpEIE
MHE yxKe oOpaboranu paebmre. Cymma nudp — nenoe YHCIO, TOITOMY
fyneM XpAHWTEL €€ B Lejoil DepeMeHHOM sum:

oex sum var sum: integer;
sum:=0 sum:=0;

B camom Hauane (moka HH ofHY nudpy Me He ofpadoTann) 3Ha-
YeHHE 3TOH NepeMeHHOl PABHO HYJK.

Ana roro urodel AoGaBuTe K Opeaspyniel cymme HoBylo nudpy,
HYXXHO 3aMeHHTL IHAUCHHE HepeMGHHOfI sum HAa sum + d, T. €., BEI-
IIONHATh IIPDHCBAHBAHHE:

sum:=sum+d sum:=sum+d;

HOdna roro urofbl 3aTeM YAANUThL NOCHeAHIOD OHdpy umMcaa N,
pasgeanm N Ha 10 (0ocHOBaHME CHCTEMBL CUHCJIEHHA):

N:=div (N, 10) N:=N div 10;

STH TpPH OIEpallMH — BBIAEJEeHHe NochemHel IMGpLI UHCAA, VBE-
JHYEHNEe CYMMBI H YIAJIEHHEe IIocjaefHedl nudphl — HYKHO BHIOOJHATL
HeCKOJBKO pas, noka Bce nudpel He 6yayr obpadoraHml (B yaaneHE!)
1 B mepeMeHHON N He OCTAHETCHA HOJMB:

wen N, d, sum var N, d, sum: integer;

BHBON 'BBenmnre yucmuo: ' begin

BBOO N write ('Bremure umcno: '};

sum: =0 read {N) ;

sum:=0;

HO, noxka N<>0 while N<>0 do begin
d:=mod{N, 10) d:=N mod 10;
sum:=sum+d sum:=sum+d;

N:=div (N, 10) N:=N div 10

xn end;

BuBON 'Cymma umdp ', sum writeln{'Cymma uudp ', sum}

end.

BoinonHute pyudHylo NpokpyTky nporpammel npu N = 123. Onpepennte
WUTOFOBOE 3HAYSHME NEepPeMeHHOr sum.

Adna BBegéHHOro umcaa 123 mporpaMMa AOJDKHA BEIZATE OTBET
6 (mociexHee 3HAUEHAE IEPEMEHHOH sum). DTO NpPaBMILHEIHA OTBET.




BERl neorpammnposanve

0

0

B oTam4He OT NpefbIAYOIETC NpHMEpa 34eCh KOJHYECTBC IINATOB
HHUKJa 3apaHee HeHSBECTHO, OHO ONpeAe/AeTCA BBeA8HHBIM UMCJIOM,

CKONLKC pa3 BbiNONHWTCA UWKN, €CAY BBECTM OAHOIHAYHOE 4ucno?
ABy3Ha4Hoe? K-3HayHoe?

KakoBa moxeT 6biTe cymma uvdp ABy3HAYHOrC 4vcna? TpEX3HauyHoro?
K-3HayHoro?

Joramem, 4YTO T4 OPOTrPAMMA He SAOUKJHTCH, T. €. He Bygjer
paSoraTt 6eckoHeuHo. Ilmxia jsapepImaeTced, KOTAA nepeMeHHAass N
CTAHOBMTCA PABHA HYIID, HOATOMY HYIKHO HOKA3ATHL, UTO 3TO o0d3a-
TeJBHO CAYIHTCA. [I0 yClaoBMIO 3aJaHHOE YHCIO — HATYPAJIBHOE, Ha
KadaoM mare nNUKaa oHC geautcHa Ha 10 (ocraror ordpaceiBaercH),
NO2TOMY 3HAaYeHHWe NepeMeHHol N Ka)Xablii pas yMeHbIMaeTcA. B pe-
3YALTATE MOOCJIe OYepeAHOro YMeHbINeHHS OHO 00sa3aTeNhHO CTAHET
PABHO HYJIIO.

Anropntm EBknnpa

Mubl yxe 3HakoMbl ¢ anropuTtMoM Eeknvpoa, KOTOPLIA NO3BONAET HAWTW Haw-
Gonswwiz oBwmini genutens (HOA) aByx HaTypanbHbIX 4YMcen.

Anroputm EBKAMAA ANA HATYPAAbHLIX YMCeN: 3aMeHATb Oonbluee U3
OByX 3a0aHHBIX 4YMCeN Ha WUX PasHOoCTb A0 Tex Mop, NOKa OHY HE CTaHyT
paetbl. MNonyyeHHoe 4vucno u ecte ux HOA.

3TOT BAapuaHT anroputma pafotaeT AOBONBHC MEAEHHO, €CNU 0AHO U3
YUCEN 3HAYMTENBHO MEHbLUe APYroro, HanpyuMep ana napel 4ucen 2 n 2014,
3HauuTensHo GLICTREE BLINOMHAETCA YNYHWEHHBIA (MogUdMLUWMPOBAHHBIA) an-
roputM EBkNuaa.

MoaudpurunpoBaHHbiid anroputMm EBxnvaa Ans HATYPANBHLIX 4YMcen:
3aMeHATL OOnblIee W3 ABYX 3aAaHHLIX YACEN HAa OCTATOK OT AENeHWA
GOMLLIEro HA MEHLLIeE, NOKa ITOT OCTaTOK He CTaHeTt paseH Hyno. Tor-
ba BTopoe 4Yucno v ects ux HOA.

Mbl BMOVM, 4TO 3AECH TOXE HYXHO BbINOAHATH HEKOTOPLIE OHnepaumu
HECKONLKC Pas, NPUYEM CKONbKO pa3 — 3apaHee HewasecTHO. Ho Hac Bipy-
YAT LUKN C YCAOBWEM, BEfb Mbl 3HZEM, KOMAG HYXHO OCTAHOBUTLCA — KOrMa
Kakoe-Hubyae W3 ABYX 4YACEN CTAHeT PaBHO HYNIo.
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3annwnTe ycnoswe, KOTOpOe O3HAYAeT «OOHO W3 3HA4YEeHWH NepemeHHbIX
a win b paBHo Hyno». Mocne aToro sanvwuTe oBGpaTHOE YCNOBWE.

Tenepb Mbl NOTOBbI 3anvcartb LKAKN.

Hn noxa a<>0 m b<>0 while (a<>0) and
ecau a>b To {(b<>0) do
r=mod (a, b) if a>b then
MHaue a:=a mod b
bi=mod (b, a) alse
BCe b:=b mod a;
®o,

QObpatnTe BHMMaHWE, YTO LUMKN COABPXMUT TONbKO OAWH YCNOBHbLIA One-
paTop, noaTomy cnosa begin v end, orpaHMyMBalOLIME TENo UMKNA B Npo-
rpamme Ha lackane, MOXHO He MNvVcathb.

OcTaéTCa BLIBECTW pPEIYNLTAT — HEHYNEBOE 3HAYESHWE NepeMeHHON
a wnn b.

3anuwmTe YCAOBHBIM ONEpaTop, KOTOpPbIA BbIBOAUT pe3ynbTaT, Nposepas
OOHY W3 NepemeHHbIX HA pPaBeHCTBO HYMIO.

M3 pByx nepemeHHblX, & W D, OAHA paBHA HYO, a4 BTOPaA — He HOJb.
3anuwnte apudMeTHHECKOE BbIDAXEHWE, KOTOPOE BCEraa pPaBHO BTO-
poiA (HeHyneeoH) NepemMEHHONA.

KonuueCcTBO LWIArOR TaKOro UMKIa 3apaHes HeW3BeCTHO W 3aBWCUT OT
MCXOOHbLIX JaHHbIX. JononHUMm nporpammy Tak, 4yTobbl OHa cuyMTanz ewe wu
KONMYECTBO CAENaHHbIX WaroB uukna. [nsa 3Toro HyXHO BBECTW NepeMeH-
Hy10-CYETYMK Lenoro Tuna. Mepen Hauyanom uukna c4éET™MK obBHynAeTcA (B
HEro 3aMWCBHIBEETCA HONb), M HA KAXOOM LIAre UMKNa 3Ha4YeHue cY8TYMKa
YBENMMUYMBAETCA HA €0MHALY:

CUETUMK : =0 count:=0;
"I noxa a<>0 um b<>0 while (a<>0} and (b<>0) do
.o bagin
CUETYMK ; =CuETumKr+1 e
KIL count:=count+l
BelBOO a+b, HC end
BHEOOD 'llaror: ', CcY&TUYMK writeln (a+b);
writeln ('llaros: ', count);

BMECTO MHOMOTOYMS HYXHO BCTABMTbL YCIOBHDBIA ONEpaTop, Kak W B npe-
OLOYLUEM BapuaHTe nporpaMmbl. B Lukng Tenepb HaxoaaTCs OBa OnNeparopa,
NO3TOMY B NporpaMmme Ha Mackang HYXHO WMCMONL30BaTb COCTABHOW onepa-
TOp, OrpaHWYeHHblA cnyXeGHblMW croBaMy begin v end.
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Uuxknael B ApYrux aAssikax nporpaMmMuUpoBanma

Anroputm EBknvga Ha asbikax Python v C 3anUCLIBAETCA OYEHb NOX0XE:

while a!=0 and b!=0: while (a!=0 && b!'=0) {
if a>b: if (a>by
a=a%b a=asb;
else: else
b=b%a b=b%a;

}

B azvike Python 1eno uykna (Tak Xe, KaKk v Teno KaXOoR 4acTuh ycnoe-
HOMo oneparopa) 06R3aTENEHO 3anNUCLIBAETCA C OTCTYNIOM BMNPaBo, a B A3blke
€ OHO OrpaHuumnBaeTcs purypHeiMu ckobGkamv., ECnv B Tene uukna sanmcad
BCEro OOUH OMNepatop, (pUrypHoie CxOOKM MOXHO HE CTABUTDL.,

McenegyidTe aTU dparMeHTbl NROrpaMMsl U ONPeaennTe, Kak 3anuckla-
IOTCA B A3bikax Python v C OTHOWEHWE «HE PAaBHO», ONEPaLMsa B3ATUA
ocTarka oOT AeneHus, norvyeckan onepauun K.

O6paboTka NOTOKa AAHHBIX

Ha Bxoa nporpammbl NOCTyNaeT MOTOK AaHHBIX — NOCNEO0BaTEeNLHOCTL Ug-
ABIX YUCEN, KOTOpPas 3akaHYMBaeTCA HynEm. TpebyeTca HalTU CymMmy ane-
MEHTOB 3TOW NOCNEROBATENLHOCTH.

B 31O 3apa4e He HYXHO COXpPaHATL BCE OAHHbIE B NAMATH, Mbl MOXEM
p06aBNATL UX K CyMMe no ogHoMy. O0bABUMM OBE UeNbiX NEPeMeHHbIX: B ne-
peMeHHON x GyaeM XpaHuTb NocnegHee BBegE8HHOE MUCN0, a B NepeMeHHON
sum — HakanAveaTb CYMMY.

3anuwnTe B TeTPaau 00bLABAEHWE ABYX LENOYACNEHHBLIX NepeMeHHbIX —
X W sum,

Kakoe Ha4yanbHOE 3HAYEHWME HYXHO MPUCBOUTL NEPEMEHHOW sum?

Kak a06asuTbh K HEWU3BECTHOMY 3HAYEHWIO NEPEMEHHOR Sum 3HAYEeHWe
NepemMeHHon X7

CHayana 3anuiieM OCHOBHOW uuKn NPOorpaMmbl Ha anropuTMHUHECKoM
A3blKe, «CKPbLIB» Wark anroputMa 8 KOMMEHTAPWAX:
HIp noxa x<>0
| mDOGaBMTE X K CYMMe
| nNpouMTaTh: clegypiee HKCIO
xo

0aHako nepea TAKMM LMKIOM HYXHO NPOYMTATL MEPBOE YUGCHOD, WHaye
HeACHDO, OTKyOa BO3LMETCA 3HAYEHWE X NpPU MEepeOA NPOBEPKe YCAOBUR,
B wutore nonydyaeTca Takaa nporpamMma:




MporpaMMuposaHne LMKAMYECKUX anrOpuTMOSB @

sum:=0 sum:=0;

BEOL X read (x};

HO Oora xX<>0 while x<>0 do begin
sum:=sum+x sum:=sum+x;
BBEOO X read(x)

xo and;

BEBOA 'Cymma ', sum writeln('Cymmqa ', sum);

KaK HYXHO WU3MEHWThL MPOrpamMMy AN TOrg, YTOOE OHA BLMWCNSNA CyM-
MY TONBKO NMONOXKUTENbHEIX yucen?

LUuknbsl ¢ nocTychoBuem

BO MHOMMX A3KIKAX NPOFPAMMMPOBAHMA CYLIECTBYET LKA ¢ TIOCTYCNOBMEM,
B KOTOPOM YCNOBME MNPOBEPAETCA He 00, a NOCke 3aBepLUeHHA OYepefHOoro
Wara upkKna. 3To NONe3HO B TOM CAyMae, KOrga HyXHO oGf3aTenbHo BbiNon-
HUTb LMKA XOTA Ol oAUH pas. Hanpumep, NONb3OBATeNb ACGMKEH BBECTU C
KNaBUaTYPbB! NONOXUTENLHOE Yvcho. JInAa Toro uytobel 3aWmTUTh MPOrpaMmy
OT HEBEPHBLIX BXOOHLIX AAHHLIX, MOXHO WCNONL30OBATL UMKA C NOCTYCNOBUEM:

HIO, repeat
BHBOO 'BBemmre N>0D: write {('Beemure N>0: '};
BBOLD N read (N} ;

Ku op N > O until N > 0;

OTOT UMKA 38KOHYMTCHA TOMAa, KOrga CTaHeT MCTWUHHLIM ycnoBue N > O
B NOCRenHe# CTpoke, T. €. TOorad, Korga nonb3cBaTens BBeOeT HONyCTUMOoe
3HayeHne. Ha OGnok-cxeme 2aToro anropyTMa BUIOHO, 4TO NPOBEPKa YCNOBWUA
BLINONHAETCA NOCHe 3aBepleHus odepemHoro wara udkna (puc. 3.5).

Hagano
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Puc. 3.5

O6paTtute BHWMaHWE Ha OCODEHHOCTWM 3TOro BMAa UMKNA:

* NPpY BXOOE B UMKN YCROBME He NPOBEPSETCA, NOSTOMY LWKN BCerga
BLINONHAETCA X0Ts Obi OAWH pas;

¢ B NOCNEAHEA CTPOKe YKASLIBAIT YCNOBME OKOHYAHWS UMKARA {4 HEe YCNOo-
BWE ero NPoOoMXeHMs, KaKk B UMKNe C npenychoBuem).




MporpammupoBaHue

Uuknsl no nepemMeHHOn

B mHbopMaTHKE BAXKHYIO POJIb HIPAalOT crenmeHH uuncia 2 (2, 4, §,
16 m 7. p.). HaBaiiTe BHIBeAeM HA SKPAH BCE€ CTElI€HH IBOWKH OT
21 o 219, Jlns pemmenus 9TOH 3aZaud MEI YIKE MOMEM HAMHCATh
TAKYI0 HNPOTPaAMMY, HCHOJBIYKIIVI IHWKJ C YCIOBHEM!

k:= k:=1;

N:=2 N:=2;

HO neoxa k<=10 while k<=10 do begin
BEBOIO N, HC writeln(N);
N:=N*2 N:=N*2;
Ki=k+1; ki=k+1;

Iy and;

BBl HAaBepPHAKA 3AMETHJH, 4YTQ [NepeMeHHAA K HCIONb3YyeTcs THH-
JEABI (CM. BBIAeJeHHBIe GIOKH): B OmepaTope NMPHCBAABAHAS HAYANBHO-
ro 3HAYEHHAS, B YCJOBHH I[HKJA B B TeJie OHKIA (yBenudenwe Ha 1).

Yrob6sl cobpaThk BCe AeficTBMS ¢ Hell B OAHWH OIIEPATOP, BO MHOIHE
ASHIKH IIPOrPAMMEPOBAHHSA BBefeH OcOOBII BHA IHKJIA — LHHKI IO
nepeMeHHOM (HIH LHKJI C NAapaMeTpoM). B 3aroJoBKe 3TOro IHKJA
3aAIOTCA HAYANBHOE M KOHeYHOe 3HadesudA »T0# nepemexHo#l (oHa
HA3LIBACTCA mepPpeMeHHOH IHKJIA), a mar eé HaMeHeHHA Mo YMOJ4a-
HHIO paBeH 1:

N:=2 N:=2;

HIL ana X or 1 mo 10 for k:=1 to 10 do begin
BHBOCO N, HC writeln(N)
N:=N*2 N:=N*2;

1L end;

34aros0BOK UMKJI& B NPOTPAMME HA AJATOPHTMHYECKOM H3IBIKE Q-
BOPHT O TOM, 4YTO TEJO UHUKJA HYMHO BERITOJIHHUTL AJNA BCeX IENBIX
gHauyeHH# k or 1 mo 10 BRAIOUHMTENIbHO. AHAJOTHYHBIN 3AroJJOBOK Ha
ITackajle — 5TO IpPOCTO IepPeBOA TEX ¥Ke CJOB Ha AHMAAHCKHHA ASHK.

BoiicHWTE, KaK NEepeBOANTCA HA PYCCKWA A3bIK aHrMWACKWe cnosa for
W to.

3anuwure UHMKnRbl, C NOMOLWGBIO KOTOPbIX MOXHO BbIBECTHW HA 3KPaH.
a) uenvie yicna ot a go b (a < b);
0) kBapparbl UenNLIX YMcen ot a Ao b {(a < b).

B oTanuMe OT LHKJA C YCIOBHeM IlepeMeHHAA B TAKOM IIUKJE
(8 HameM caydae — K) Moer OBITH TOJBKO LeI0oYHCaAeHHOMY,

1) B Mackare nepeMeHHAS IAKJIA MOXMET OLITH M060TC nepenuciumMozo muna (Koraa
AAA KaMAOTO 3HAUCHUA MOMHO HASRATL NMPEeALIAYINEE H CAeAYIOllee), HAODAMED
aorudeckoroe (boolean).




MporpaMmMUpoBaHNE LUKIMYECKUX anropuTMOB @

Pacemorpum emé oxuy 3amauy — HalzéM cymMy gmcea oT 1
1o 1000, Hna HaxKoILIEHHA CYMMEI OyIeM MCITOJNL3OBAThH IepPeMeHHYIO
(masopéM eé sum). B munme gpyras mepeMeHHad (cKaMkeM, i) H3Me-
ugerca ot 1 ao 1000, ¥ Ha KaXIOM HIATe STOr0 HUKJIA K cyMMe
gobaBjigeTcA OYEpPeAHOE THCJO:

ogen sum, i var sum, i: integer;
sum:=0 I
HO ana 1 or 1 mo 1000 sum;:;=0;

sum:=sum+1i for i:=1 to 1000 do
KIX sum:=sum+i;

JanMwnte UWKnbl, ¢ MOMOLLBKY KOTOPbIX MOXHO BLMWCIUTL:
a) CyMMy uenbix yucen ot a ao b (a £ b);
0) cymMmy xBagpaTOB UeNbix YMCen of a go b (a < b).

C Ka)KOBIM IODArOoM HHKJA NEePeMeHHASd HHKJ& MOeT He TOAbKO
YBEJIMUMBATBCA, HO M YMeHpHIATBCA Ha 1. Jloia »roro B a’aropurMm-
JecKOM AsmKe aofaBnseTcAa mapaMerp mar, a B llackane caymmebaoe
c¢loB0 to 3aMeHseTca Ha downto («BHHZ mo..»). Cnezylomas npo-
TPAMMA BEIBOZNT KBAAPATHI HATYPAJNBHEIX 4ucea or 10 mgo 1 B mo-
paaxe yObIBAHKA:

HI ona k or 10 go 1 mar -1 for k:=10 downtc 1 do
BHBCOO k*k, HC writeln{k*k):
KLI

B anropuTMuYeCKOM A3BIKE AT M3MEHEeHHA NEePEeMEHHON IMKJIA
MOXKeT OBIThL MI0OBIM HeNdBIM 4ncaoMm, a B Ilackasre — Toasko 1 mam

-1).

Uuknbl N0 nepeMeHHON
B APYIrUX f13bIKax NporpaMMupoBaHus

CymmnpoeaHwe eBcex wucen ot 1 go 1000 Ha asvikax Python u C Buirrna-
AUT TaK:

sum=0 int sum, i;
for i in range(l, 1001): sum=0;
sum+=1i for (i=1; i<=1000; i++)

sum+=1i;




n MporpaMmMupoBaHue

B Asbke Fython C nomMowpbid BbI3oBa CTaHOapTHOW ¢dYHKUMM range
33,086TCA AMaNasoH UameHeHus nepemeHHoln i oT 1 ao 1000, npuyém no-
cnegHee ykasanHoe dvcno (1001} B 310T Onana3oH He BxOgwvT. B A3bike €
E 3arON0BKE ONPEOEnsioTCH HAYaIbHOE W KOHEYHOE 3HAEYEHWA NepeMeHHo#
UMK, a 3anrMcb 1++ O3HAYAST «yBEAWYMTE 3HAYEHWE [ HA SOWHWLLY»,

CpaeHuTe aTK ¢parMeHTel ¢ APOrpaMMaMii Ha anrOPUTMWUHECKOM A3kLIKe
v Ha lackane W BbIACHMTE, YTO 3HAYUT 3aNWChb sum += 1.

AzmeHnTe nporpamMmel Ha A3bikax Python v C Tak, 4TODLI OHW BHYWCHSH-
AA CYMMY KBaApaTOB HaTypanbHbIX Yucen oT 5 no 25.

BoiBOADbI

¢ C ODoMOINBIO IMKJIOE B IPOTPAMME MOMKHO BRIIOJHATH IIOBTODA-
IIHecsa AeificTBHA.

¢ PaznmyajTr ABa BMOA LHMKJIOB: IMKJB €¢ YVCIOBHEM M IHMKJH IO
oepeMeHHOH!,

e I[TuksI ¢ OpeAyCIOBHEM BHINOJIHAETCH /IO TEX TOP, NMOKA HEKOTODoR
ycaoBHe (VCIOBHe MPOAOKeHHS paGoThl MUKJA) He CTAHET JIOM-
HeIM. EciH 3TO yc/OBHMe HHKOTZA He CTAHET JOM(HBIM, HpOrpaMMa
SaUUKIMBAETCA.

¢ B HeKOTOPHIX ASHIKAX NPOrPaMMUDOBAHMSA €CTh IHWKJBI, SAMHCH
KOTOPBHIX COAEDIEMT He YCHAOBMe OpONOJIKeHHS, a YCJIOBHE BHIX0A4
U3 IHIENA.

¢ IIpoBepKa yCJAOBAA MOMET NPOHCXCOAWUTE Nepel BBITONHEHHEM OUe-
PEOHOrO mara OMEJa (B IHKIaX ¢ OPeAYCIOBHEM) HJIH HOCTEe
Hero (B MHEJAX ¢ OOCTyCJIoBHeM). IIMRJ ¢ IpexycioBHeM MOMKeT
He BHINOJHATLCA HM pasy, a4 IHMKJ C OOCTYCAOBHUEM EBCEINA BEF
OoJHsAeTCcA XOoTaA OB ogUH pas.

¢ [TukJa D0 IepeMeHHOH NPUMEHSIOT TOrJa, TOrJAa KOJMHYECTEO INa-
rOB OUKJA 3apadee H2BECTHO HJIH MOXeT OBITH BHIYUCIEHO 0
Havuajaa NHKaa. B saroliopxe INUKIA 00 ODepeMeHHOH YKa3BIBAIOT
HavaIbHOe 3HAYeHHe, KOHEYHOe sHAYeHHe M IIar H3MeHeHWd Tme-
pPEMEHHOH IIMKIA.

¢ MomudunupopaHHEIH aaroputM Eprnuaa axs Berunciaerus HOI
JBYX HATYDAABHBIX YHCEJN: 3aMeHATh Gojbllee M3 YMCeJ HA OCTa:
TOK OT JlefleHud OOMBIIerQ HA MEHBLIIEE, MOKA ITOT OCTATOK HE
cTaHeT paBeH Hyaw, Torga Bropoe 4yucejo ¥ ecth ux HOJI,




MporpaMmMnpoBaHne LMKNUYECKNX anropuTtMOB m
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Puc. 3.6

Bonpockl u 3anaHuA

1. B xaKoM cIy4ae OPOrpaMMa, COAepP/KalNas IUKJI ¢ IPeZyCIOBHEM,
MOMKET BAIMKJIUTHCA?

2. B xKaxoM cCaydae IAKJ ¢ IPegyCJHOBHEM He BBHIINOJHAETCA HU
pazy?

3. B KakuxX CHUTyalMAX, HA BaNl BaTJIAA, JIVYIIe HCOOJIb30BATH IMMKJI
¢ IIOCTYCHOBHEM?

4. B kaxoM caydae IHKJI IO IMEPeMEHHOH He BHINOJIHAETCH HH pagy?

5. Mosxer JH DHUKJI 00 nepeMeaBoi paborare GeckoHeYHO?

6. CpaBHEuTe IWMKJI OO0 IMepeMEBHOH U OUKA ¢ ycaoBmeM. Kakme mpe-
HMYINECTBa ¥ HEHOCTATKH €CTh ¥ Kamaoro Mz Hux?

7. Bepuo nu, uro a000H IHKJI 1O ODepeMeHHOM MOMKHO 3AMEHHUTH
HUKJIOM ¢ ycenorHeM? Bepao nu ofpaTHoe yTBepMIeHHE?

8. B KaKOM cay4yae MOKHO 3aMEHNTH IHKJ ¢ YCJAOBHEM HA IHKJ IO
nepeMeHHOon?

9, BRIDOJMHWTE OO0 YKASAHWK YYUTEeJdA 3aAaHUd B pafoueil TeTpazm,

I'Io.quToste GOOﬁI.I.lEH He
«Tpm BUpA LHKIOB: CPARHEHHE»

>

NpaxTnueckue paboTol

BrimosHNTe OpaxTHYecKMe paboThl:
Ne 15 «ITMKARI ¢ YCIOBHEM»;

Ne 16 <«Anroputm Epraupas;

Ne 17 «06paboTEa TOTOKA HAHHBIX»;
Ne 18 «IIuKAB ¢ TOCTYCIOBHEM S ;
Ne 19 «[IHRAEI N0 MepeMeHHOM» .

L




ﬂ MporpamMmnpoBaHue

§ 21
Maccusbl

Knwueevie caoea:

* MAaccHB * 3JAIICJHEHIIe MACCHBA
* HHJAEKC dJIeMEeHTa ¢ BRHIBOO MAacCHBa
® JHaAYeHHe DJeMeHTa * BBOJ MACCHEBA

® KOHCTAHTa

Y10 Takoe maccus?

B mporpaMmax, ¢ KOTOPBIMH MH paboTajgH paHbIOe, OBIJI0 BCEro He-
CKRONMBKO NepeMeHHEIX. Kaxmol N3 HUX MBI JaBAJIH CBOE€ HMd, H
HHKAKMX CHOMHOCTeHd OpPH STOM HE BOZHHKAJIO,

OO0BEMBI JaHHBIX, KOTOpEIe 00palaTHIBEAIOT COBDEMEHHEIE KOMITBIO-
Tephl, OrPOMHBI! KOJMYECTRO 3HAUCHHII HMaMepsaeTcs MHJUIMOHAMH H
MIUUTHADAAMH. BEcIH KaKAYI0 M3 STHUX NePeMEeHHEIX HASHIEATH CBOHM
HMEHeM, OYeHL JIeTKO JanyTaTbci, U paboraTk ¢ HHMHM O4YeHB He-
vaobHo.

B nporpamme eCcte NepeMmedHble al, a2, a3, a4 v a5. 3anvwvre one-
paTop, KOTOPHIA BBMWUCAAET UX CYMMY B NepeMeHHONn s.

Kax pewmTe npegbioywiyld 3afavy, ecnw 8 0OHOM onepaTope paspe-
WAETCA BLINOAHATb TONLKG OOHY OMNepaumio CnoXeHuA?

HomyeTumM, MBI XOTHM CHOXKHTL sHauenud 1000 gueex ¢ ume-
HamMu al, a2, .., al000. JIna aroro uyXHO 6ymeT HAMHUCATL OUEHDB
AJMUHHBIHA ONEpaTOp NPHCBAMBAHUS:

sum:=al+az+...+al000;

YuTHuTe, UYTO KOMIOBIOTED He MOHHMMAET MHOTOTOYMH, MOTOMY HAM
Opuaérca mepeducauTh bBee 1000 uMén mepeMeHHBIX.

0 Kakaa npoinema BOZHWKHET NpW pelleHnn 3TOW 3aJauu, eCcrK KOJIMYecT-
BO [aHHbIX 3a@paHes HeW3BeCTHO (Hanpumep, NepenasTcA N KOMMbIo-
TepHoI CeTu)?

Ana roro uroGel 610 yAOOHO pafoTaTh ¢ GOJBIIMM KOJWUECTBOM,
OAaHHBIX, OOBIYHO galoT o0llee HMA TpPyOOe IepeMeHHBIX, KOTOpad
HASBIBAETCA MAaCCHBOM,




MaccuBb @

MaccHB — 3TO IPyNna ODepeMeHHEIX OJHOTO THIIA, PACIHOJOKeH- 0
HBIX B IIAMATH APYr 3a APYroM M HMeEIOIHX ofmee MMAH.

Yrofel KCHOABIOBATE MACCHB, HALO ero OO0BABUTH — OPHCBOMUTH
€MY WMA, ONpefleIMTE THI BXOAAUIHX B MACCHE IOEpeMeHHBIX (Jje-
MEHTOB MAacCCHBA) H HMX KoauuecTBO. Ilo 3THM CBeJeHHAM KOMIIBIO-
TP BBIYHCJINT, CKOJBKO MecTa Tpelyerca NIA XpPAHEHHMA MACCHBA, U
BELAEJIHT B NaMATH HYMXHOE YHACIC A9YEEK.

Hmena (mneThdmKraTOPEI) MACCHBOB CTPOATCH IIO TEM jKe Opa-
BIJIAM, UTO M HMMeHA IIepeMEeHHEIX.

B agropuTMHYEeCKOM SA3BIKEe MACCHEBI HASBIBAIOTCS TAGIHIAMH.
IIpu nx OOBLABAEHHN K HASBAHHWIO THIA AAHHLEIX A0DABRASAIOTCH CHM-
BOJIBI Tas:

menTatd A[l:5]

mBemrad V([0:5]

B KBAIZPATHRIX crobrax yepe3 ABOETOYHAE IAOACBIBAIOT T'PAHHIIBL
undercos — HOMEPORB 3JAE€MeHTOB MACCHBA.

Hagexe — »5T0 3HaueHHEe, KOTOpoe YHASHIBAGT HA KOHKDETHEIH 0
9JIEMEeHT MACCHBA.

MaccHB A B HalleM OpHMepe — 3T0 MACCHB IeJbIX ZHAUCHHN,
SNEMEHTHI MMET HEAeKcH (moMmepa) or 1 go 5. Maccmp Bellect-
BeHHEIX 3HAYEHMIT V cofepskKUT 6 >IeMEHTOB ¢ MHAEKCAMU OT HymaD
o 5. B anropurMuuecKoM A3bIKe 00'BABIATE MACCHBEL (KAK H IIepe-
MeHHBI€)} MOKHO B JIO0OOM MecTe IPOTPAMMEI.

B asnike Ilacrane mMaccuBel O0BABAAIOTCH B ON0Ke o6BABICHASA
mepeMeHHLIX (Bhillle cayskeOHoro cioBa begin). Ilpm obbaBreHHM
MACCHBA HOCJIe HMEHH BANMCHEIBAIOT CHIy:efHoe CJOBO array, 3aTem
B KBAIPATHHIX CKOOKAX — MHHHMAJILHEIA M MAKCHMAJLHEIH HMHIEK-
CHI, PAZZeNAd MX ABYMA TOUKAMH:

var A: array(l..5] of integer;
V: array(0..5] of real;

MepeBeguTe Ha PYCCKWMIA A3BIK AHMMWIACKOE CNOBO array.

Anra Toro utobbl OOPDATHTLCA K 3AeMEHTY MACCHBA (IpPOYHMTATH
WIH H3MEHHUTHL €0 3ZHAYEHHe), HYXKHO BalOHCATE HMA MACCHEA H B
KBAJADATHEIX CKROOKAX — HHASKC HYIKHOIO BJEMEHTa, Hampumep A[3]
(puec. 3.7).

1 Hymepanusa ¢ BEyAd 98CTO HCOOJLBRYETCA B ASHIKAX MDOTPAMMHDOBAHMA {HATpH-
mep, B somkax C, Java, Javascript, Python u gp.).




ﬂ MporpamMmuposaHne

1 2 3 4 5
MaccupA !
—J[28 J12 [ 7 [48 [ 51 ]

TRIL] TA[2] A[3] AL4] A[S]
Obpamienye
K 3JIeMeHTy

Puc. 3.7

Kak Bbl AyMaeTe, 4TC ASNaloT 3TM Oneparopbl?

a) sBHBON A[3] write(A[3]});
6) A[3]:=5 A[3]:=5;
B) A[l]:=A[Z2]+2*A[3] A[l):=A[2])+2*A{(3]);

HagexcoM MOeT GBITh, KpOMe IEJOTO YHCHA, TAK:KEe 3HadYeHue

Henoil mepeMeHHOH HMAH ApHPMETHYECKOro BHIPAKeHHA, pPe3yJIBTAT
KOTOPOrC — Iea0e 4YHCJIO.

Onpegenvte, 4TO BbIBEAET 3TOT BPArMEHT NPorpaMMel AN Maccvea
Ha puc. 3.7:

i:=2; i:=2;
A[3]:=A[1i]+2*A[i-1]1+A[2*1] A[3]:=A[1i]+2*A[i-1]+A[2*1];
puEcH A[3]+A[5] write{A[3]+A[5]);

HaliguTe owubBku B 3TOM ¢parmeHTe NPOrpamMmb:

nenTat A[l:5] var A: array[l..5]
oesa x of integer;
“ e X: integer;
xi=2 e

BrBOL A[x-3] x:i=2;
A[x+4]:=A[x-1]+A[2*x] write(A[x-31);

Alx+4]:=A[x-1]+A{2*x];

B 4&M 3aKnoNaIioTCH OWNMGBKUT

Buixox 3a rpaHuMNsl MAacCHBA — 3TO ofpallleHHe K 3JIeMEHTY ¢
MHIESKCOM, KOTODPBIA He CYLIECTBYeT B MACCHEE.

IIpn BHIXOZe 3a IPAHHIE] MACCHBA IIPOrpaMMs OOBIYHO 3aEeplna-

erca ABapUHHO.
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MHpekcom mMoxeT GbITh AaXe 3Had4eHWe 3NemMeHTa Maccrea. Hanpumep, 0
3annce A[A[1]] 03HA4YAET, 4TO HYXHO B3ATh 3HaYeHWe A[1] ¥ MCNONLIOBATL
ero Kak WHAEKC HYXHOMo 3NemMeHTa.

Onpepenure, 410 BLIBEOET 3TOT GPArMeHT NPorpaMMmol:

BHBON A[1] write{A[1])):
BeEBOO A[A[1]] write{A[A[1]])):
BeBON A[A[A[1]]) write (A[A{A[L1]]]);
BuEOn A[A[A[A[1]]]] write{(A[A[A[A[1]]1]]):
BeEOd BA[A[A[ATA[L]I]]]) write{(A[A{A[A[A[1]I]IIID]):
Ona mMaccuea
1 2 3 4 5
Als | 4] 11 38] 2]

Hdanee MBI OyAeM BO BceX OPOrpaMMAaX HCIOJL2OBAThL IIPHBEIY-
HYI) ANA YeNOBEKs HYMEPAOHMI0 C €IHHHOEI, CYMTAA, UTC MACCHE A
00'bABJIEH TAaK:

nen N=10 const N=10;

nenratd A[l:N] var A: array[l..N] of integer;

37ech pasMep MacCHBA (KOJHUECTBO 3JeMeHTOB) 0003HAYeH Kak N,
B nporpamMme, Kax IIPABMJIO, PABMED MACCHBA BCTPEYAETCS BO MHOI'HMX
KOMAaHAAaX, H IPH €0 H3MeHeHHH HY:KHO HCIUPABHTL YHCJIO TOJBKO B
OAHOM MecTe IporpaMmil. B Hamem npuMepe HAa AJNTOPUTMHYECKOM
A3RIKe N — 270 OepeMeHHadA, 3HAUEHHe KOTOpOH sagaHo m0 TOTO,
Kak oObaBmeH Maccus. B mporpamme Ha Ilackame pasMep MaccHBa
00 bABNCH KAK KOHCTAHTA (HeM3MeHAeMAS BeMIHYHHA, HMEIOIIAS MMA)
¢ OOMOIOBIC CAYXeDHOrD ciIoBa const.

HHOrza Hy:KHO BEOZWUTDL pasMep MACCHBA C KJIaBHATYpHl. B sTOoM
cayuae B nporpamme Ha llackaze HyXHO 3apaHee BHIJIGJIUTHE B IaMA-
TH MAaCCHE HAHGONBHIET0 pas3Mepa, COOTBETCTBYIOIIErO YCJIOBHIO 3a-
Jady., B agropHTMHYeCKOM #ASHIKE MOMKHO OOBABATE MACCHE TOrAa,
KOTZla erC pasMep yiXe CTAJ HU3BECTeH.

MepeGop aneMeHTOB MacCMBa

Ilepefop 9MeMEHTOB COCTOHT B TOM, YTC MEI B IIMKJE OPOCMATPHBAEM
BCe BJIEMEHTHI MACCUBA M, €CJHN HYKHO, BHIIOJTHAEM ¢ KaMILIM H3
HHX HEKOTOpYIO omepamuic. Hmsa sToro vaolSHee BCero MCIOIB30BATH
IMUKA IO IIepeMeHHOIN, KOoTopad H3MeHAeTCA 0T MHHHMAJLHOTO A0
MAaKCHMAaJNBHOrO HHIeKca. JIIa MaccHBa, BJIE€MEHTH KOTOPOrO0 HMEIOT

HEAeKCH OoT 1 70 N, OUKJ BHIIVIADHUT TaK:




n MporpamMmupoBaHve

HUO gnsa 1 or 1 mo N for i:=1 to N do begin

ERE Y Ly

KII, end;

3AeCE BMECTO MHOTOTOYUA MOMKHO NOOABIATE OmepaTopwl, pabora-
IoITHe ¢ 3JleMeHToM A[i].

0 Kakue 3HavyeHun SyaeT NPpUHUMATE NepeMeHHan i NpY BLINONHeHWK 3To-
ro umkna?

MuI BMAMM, uUTo Gmarogapd HMCMOJML3OBRAHMUIO MACCHEBA HAM NOCTA-
TOYHO OIIHCATh, 9TO AEJATH ¢ OJHHM 5JeMeHTOM, & 3aTeM IIOMEeCTHTH
3T AefiCTBMA BHYTPHF OUKJA, OepedMpalomero 3HAY€HHA HEIEKCOR.
Eciu 651 MBI OpUMEHSANH NPOCTHIE NEPEMEHHEIE, TO HAM IIPKHILICCH
OBl OMMCHIEATE HeOOXOAHMLIC AeficTBHA ANA KaXXAOTO sJeMeHTA {IIpas-
Aa, OpY 5TOM HMKA OBl He noHaxodnacsa).

Buinonunte py4HyD NPOKPYTKY (hparMeHTa nporpamMmbl;

o ons 1 or 1 no N for i:=1 to N deo
Ali):=1i Afi]:=i;

KIL

Kakue 3HauyeHnsa GyayT 3anncaHul 8 M3cCHB?

3anuwute ¢$parMeHT NPOrPaMMbl, KOTOPLIA 3anofHWT MaCCHB HYIAMA,

3anmoJHHM MACCHE OepBHIMH N HATYPANLHLIMK 4YHCIaMH B obpar-
HOM IOpAAKe: B NepBLIH 3JeMeHT MACCHEBA AOJIKHO OLITL 3alKUCAH0
yucso N, BO BTOpoil — uMcao N-1, a B OOoCHeZHHI — egMHHIA.

Cragana sanuioeM IMKJ B PasBEPHYTOM BHZE: OIEDATOPHl, KOTO-
pBle AOMKHBI OLITH BBIDOJHEHEI:

A[ll:=N A[1):=N;
A[2) :=N-1 A[2]:=N-1;
AIN]:=1 A[N] :=1;

Tenepb JanumeM OHKJI, B KOTOPOM 3Ha4Y€HHe, IIPHCBAHUEBaeMOe
OYEPEAROMY ONEMEHTY, MOKa o00o3Hauum uepes X:

HI ona 1 or 1 go N for i:=1 to N do
Ali]l:=¥X Ali] :=X%;
KL

OnRAKO He BCé TAK NIPOCTO: BeJMYMHA X AOMHA UBMEHATHCA IIDH
Iepexone K CJAeAVICHIEeMY B3JeMEHTY.




Maccusbl m

OnpepenvTe, KaKk MeHaeTcs X! 4eMy PaBHO HaYanbHOE 3Ha4eHwe aToi
NEPEMEHHON, KAK OHA U3MEHSETCH ¢ KaXAbiM LUAroM.

Mosao sanHcaTh MUK TAK:

X:=N X:=N;

HO g 1 or 1 mo N for i:=1 to N do begin
Ali]:= Ali] :=X;
X:=X-1 X:=X-1

XK end;

A MOMHO €r0 SHAYHTEJLHO VIPOCTHTL, 3aMETHB, UTO IIPH VBE-
JNYeHHH HOMepa 3jeMeHTa i Ha eIHHHMOY 3HaUYeHHe X yMeEHBIIaeTcHd,
npuuéM Toxke Ha eguHuuy. Iloaromy cymma i + X ocraércs OOCTO-
anueit! E€é MOMHO BLEIYIHCIHATbL, 3aMEeTHB, YTCO AAA NEpPBOTO DJIeMEHTA
0oHa paBHa 1 + N,

Beipaawre X U3 ypaBHeHmnA i +X = 1 + N.

B snement ¢ HOMEepOM i sanHchHIBAeTCA 3HAYeHUe N+ 1-—1i, mos-
TOMY IHEKJI MOMXHO 3aIIHCATh TakK:

HG gne 1 or 1 go N for i:=1 to N do
A[i]) :=N+1-i A[i) :=N+1-1i;
KL
Teneps TpeaAnOCSIOMHM, YTO MACCHE 3AMOJHEeH, # nonpobyeM yBe-
JUYHATE BCE €rc BAEMEHTEl HA eAHHHUY. JTOT BHAYUT, UTO HYIKHO
3aMeHHTh 3HAYEeHHEe djeMeHTa A[i] Ha A[i] + 1:

HE o i or 1 go N for i:=1 to N do
Ali]:=A[1]+1 Ali):=A[i)+1;
K1t

Onpepenure, Kakue 3HAYEHUS OKAXYTCA B MACCUBE

1 2 3 4 5
al 5 | a8 ]2 1]

nocne EBbINOAHEHWA ¢ parMeHTa NPOrpaMMel:

HO ang 1 or 1 mo N for i:=1 to N do
Ali]l:=A[i]+i A[i1]:=A[1]+1i;
xn

3anuwmuTe PpParMeHT NROrPaMmMel, KOTOPbHA YMHOXAET BCE 3MEMEHTL
MaccuBa Ha 2,

Janvwute ¢parMeHT NPOrpamMmbl, KOTOPBIA YMHOXAET NEePBbHA SJEMEHT
Maccuea Ha 1, BTOpPOA — Ha 2, TpeTMA — Ha 3 U T. A.
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BeiBOA MaccuBa

Macecue — 5310 Haﬁop 2JIEMEHTOB, IIO2TOMY B OOJBIINHCTEE A3BIKOB
IIpOoTrpaMMHPOBAHHA HEJb3A BBIBECTH MACCHEBE O,I[HOﬁ F.OM&H,I[Oﬁ. ,uJIH
9TOr0 HCIIONBIVIOT OHKJ, B KOTOPOM Ha EKAXKIOM IIare BBIBOOHTCH
OHAH HJIEMEHT:

HO ona i or 1 go N for i:=1 to N deo
BbBOON A[i], ' ' write(Ali], ' '}:
=y

OfpaTuTe BHUMAHME, 9TO 37eCh IEMEHTHI BBIBOHAATCHA B CTPOKY,
H uToOLl OHM He CJAWJIHCEH B OAHO NJIHHHOe YHCHIO, IIocHe KaXIoro
BBIBOANTCA Npodes. MoxHO TaKiKe HCIOAB30BATE H (POPMATHEIH BbI-
BOO, YVKa3aB, CKOJBKO 3HAKOB HYHHO OTBECTH Ha HKam0e 3HAYEHHE.

Ho g 1 or 1 mo N for i:=1 to N do
BrBoO A[i]:4 write{A[1]:4);
X

MpueenuTe nNpvMep MACCHMBA, ANA KOTOPROro TakoW OPMATHLIA BbIBOA,
JACT HENPAaBWNbHBLIA pe3ynbLTaT

Beon maccuBa ¢ KnapuaTtypbl

HHorga HeOONBRIINE MACCHBH BBOAATCH ¢ KJaAaBUaTypel, B npocreii-
ImeM ¢Aay4dae MbI IPOCTO CTPOMM IUKJ, KOTOPBIH BHIIOMHAET ONMCRATOP
BBOAA NIA KAMAOTO JIEMEeHTa MAaCcCHBA!

Hu ang 1 or 1 mo N for i:=1 to N do
BEOO A[il] read(A[1]);
KIy

IIpx sToM NMOAXL3OBATENEL BBOAUT NAHHEIE ¢BCJIENYIO», T. €. IpO-
TpaMMa He MOJACKA3IBIBAET €My, 3HAUEHUEe KAKOrO 3JIeMeHTA BBOIHTCH
B JAHHBIH MOMEHT. 3HAUUTEJNRHO yHoOHee, ecAH Tepeld BBOIOM INOSB-
Agercs CoobMIeHne ¢ IOACKASKOM:

HI anst 1 or 1 mo N for i:=1 to N do begin
BuiBonm 'A[',1,']1=" write('A[',1,']1=");
EBOO A[i] read(A[1])

xIg end;

B asToM npuMepe nepes BBOAOM OYepeAHOro JeMeHTa MAacCHBA
HA 9KpaH BRIBOAUTCA NojicKazka, Hanpumep, mociie BEoZAa BTOPOIo
saeMenTa GyaeT BHIBeaeHo A[3]= — mporpaMma 6vaeT KIATB BEOJA
TpeThero SJIeMeHTA.




T § 21|

3anonHeHMe MaccuBa CAYYalHHbIMU YUCNaAMKU

B yuefHBIX IpuMepax MAaCCHBEI HACTO 3aOOJHAIOT CAyuUaltHRIMU 4uc-
JIaM¥d, HAOPHUMEp TAakK:

HOI gas i or 1 me N for i:=1 to N do begin
Ali]l :=irand{(20,100) A[i]l :=20+random{81) ;
BRIBOO A[i], ' ' write(a[i]l, ' ')

xn end;

JdmeMeHTEI MACCHBA CPady e BHIBOZATCHA HA 9KpaH (B OZHY CTPOKY
yepesd IpPoOesIkl).

OnpepenyTe, B KAKOM OTPE3Ke COAEPXaTCs BCE JAEMEHTH 3TOro
Macchea,

JanuiunTe UKMK, KOTOPbLIK 2aNO0AHAST MACCUB CNy4aiHbiMU YMCNaMK:
a) Ha oTpeake [100; 150]; 6) Ha otpeske [-10; 10].

MaccHMBbI B APYruX A3biKax NporpaMMmupoBaHMa

3anonHeHne MaccuBa NEpPBLIMA N HATYPaNLHEIMKY YMCNAMW HA A3bikax Python
n C BuIrMAOWT Tak:

A=[Q]*N int A[N], 1i;
for i in range(N): for {(i=0; i<N; i++)
Alil=i+1l Ali]=i+1;

B atmx (M BO MHOrMX Apyrnx) A3piKax HyMepauws 31eMeHTOB MAacCwuBa Ha-
YMHAETCA C HYAA: NEPELIA SnemeHdHT mMaccuea mmeeT mHaeke 0, a N-in —
nHaeke N - 1. ®OyHkums range (N} CTPOWMT nOCneaoBarenbHOCTb Yucen or
0 po N-1.

MoveMy B umkne B 3NEMEHT C WMHOASKCOM 1 3anuchLIBAgTCA 3HaYeHue
i+1, aHe i?

MzmeHuTe nporpammel Ha S3awlikax Python v C Tak, utobbl Maccwse 3a-
NONHANCA TEMW X 4uchamu B OBPATHOM nopsapxe.

BeiBOAbI

» Maccue — 32T0 I'pPyIIIa nepeMenHBIX OJHOTO THIIA, pPacnoJMOJKEeH-
HBIX B IAMATH APYr 3a APYIOM ¥ HMeromux obmee uma. Maccu-
BBl HCIOOJNB3YVIOT ANA Toro, 4Tobm Oern0 yaobuo paboTats ¢ 60Jb-
MMM KOJAYeCTBOM JAHHEBIX.
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HH,I[eEC JJIEMEHTAa MACCHBA — 3TO 3HAUCHHE, KOTOpO€ YKAILBIBaeT
HA ROHRPBTHHﬁ 3JIeMeHT MacCHBa.

IIpy ofpaneHVH K 9JeMeHTY MACCHBA HHACKC YKASHIBAIOT B KBaj-
PATHLEIX CKOOKax, 9To MOMeT GBITh UMCA0, UMS IePeMEeHHOH oe-
JIOTO THNA HAIH apMbMeTHUeCKOe BLHIpAMKEeHNE, De3YJIbTAT KOTODO-
ro — nejgoe 4YHCJIO0.

I[Tepebop 3JeMeHTOB MACCHEA — 3TO BLIOOJHEeHHEe KaKOH-TO oIe-
panuy ¢ RaAbBIM oneMeHTOM. [na sTore yaofHO HCOOJIbL3OBATH
UK IO ITepeMeHHOH, ROTOpas H3MEHHeTCH 0T MHHEWMAJABHOLO /0
MaKCHMAaJILHOT'O 3HAYCHHA HIIOeICA.

Maccus BBOAHUTCA H BHEBOIHTCA NO3NMEMEeHTHO, KaK IIpaBHAIO, € IIO-
MOINLI; OHEJIA,

MuTennexr-ka pTa
-~ Tt
Toan
Hmusa DrmeMeHT MaccHBa ;‘un
ITHanA00H ‘ HageHne
BHASKCOB A[5]
IlepeSop O6paienne A[i]
BJEMEHTOB K DJIeMeHTY A[2%i-1]
—t 3
BanoaReRne -
Brog
Brirog
QoOpaboTka
Puc. 3.8

Bonpocobl u 3ananva

Kax BLI ayMaeTe, IIoueMy 3JIeMEHTHI MACCHBA Pa3MEINANOT B Na-
MATH pATOM?

OfmACHATEe DaA3HHLY MeRJAY TeDMHHAMHE <HHIEKC 3JIEMEHTA MAC-
CHBa» W <«3HAUEHWE PJIEMEHTA MACCHEA».

Hexoropble A3LIKM OPOrpaMMHUDPOBAHUA Pa3pelIaloT o0pauniaThes K
9JIeMEHTAM 3a IpeJeJIAMH MACCHBa (IIporpaMMa He SaBeplIaeTcd
apapuiino). Of6cyamTe AOCTOMHCTEA M HENOCTATKH TAKOIQ pelre-
HUA,

ITouemy pasMep MAacCCHBA Jyullle BBOJWUTL KaK KOHCTAHTY, a He
KaK 4Hucao?

Maccae m3 22 sieMeHTOB TpedyeTcsa SaOOJMHATH CAYIAHBEIMHA 90-
ciaME Ha orpeadke [10; 30]. Byayr Jm B MaccABe OAMHAKOEBIE
saemeATR? Tlouemy?

BrimonuuTe M0 YKASAHHMIG yUHTeJ s 3aganusa B paloueit Terpapm,
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MpaxkTudeckue padoTel

BumosenTe mpaxTHuYecKHe paGOTHL:
Ne 20 ¢«3amonHeHHe MACCHRBOB®;
Ne 21 «IlepeGop 3JIeMEHTOB MACCHBA».

§ 22
Anroputmbl 0OpadoOTKU MacCUBOB

Knrwueawte cnosa:

* CYMMA 3HauYeHH aJIeMEHTOBR MACCHEA & MAKCHMAJNBLHEIN
L IIO,[[C'-IéT JNMEeMEHTOB IIC YCJIOBHIO JJIEMEHT

CyMmMma 3Ha4YeHUA 3/IeMeHTOB MaCcCUBa

IIpeacTaBbTe cefe, 9TO B MACCHBE ZAIHCAHE] IAPMJIATH COTPYIHHUKOB
dbupMbl ¥ Tpedyerca HaMiTH OOMIVIO CYMMY, KoTOpaa 6ymeT WM BEI-
nagueHa. Had 3Toro HyMHO CA0OMUTE ECEe UHCAA, KOTOPBIE HAXOAATCH
B MACCHEBE.

Jdnas Toro 9To0LI HAKAILIHBATE CYMMY, HY:KHO BBECTH IlepeMeH-
HYIO, HAB0BEM €€ sum.

Kakoe Ha4anbHOE 3HaYEHWE HYXHO 3anucaTtb B NepeMeHHylo sum?

B nporpamme ecTh NEPeMeHHbie sum K X. 3anuuute onepatop, ¢ no-
MOLWBIO KOTOPOro MOXHO ﬂOﬁaBHTb 3H@YeHHUe X K 3HaYeduin sum.

A pellleHHsa 3&8a9H HY'KHO BHIIIOJHHUTEL HepeGop 3JeMeHTOE MAC-
cuBa B muKJe. Ha KammaoM OIATe IHKJI4 K SHAUeHAK sum Jo0aBia-
eTcA 3HAYEHHE OYEPEeJHOro 9JIeMEeHTa MaCCHBA.

BygeM cuUHTaATh, 4YTO MACCHB Ve zanojHeH, Torga cyMmmy ero
pIeMEHTOR MOMKHO HANTH Tak:

sum: =0 sum:=0;

HOD ang i or 1 mo N for i:=1 to N do
sum:=sum+A[i] sum:=sum+A[i];

XL, write {sum);

BEIBOI Sum

IloraxxeM, Kak paboTaeT STOT AJTOPUTM AJNs maccHea A (puc. 3.9).

1 2 3 4 5
al s 2] 8t s ] 1]
Puc. 3.9
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BLIIOIHUM «pYUHYI0 OPOKPYTKY» IPOrpaMmMel. SalHIIeM B TA-
OnnOe BHINOJMHSEMEIE KOMAHAEL (OOEPATODE) B HU3MEHEHWEe BCeX Ie-
PEeMeEBHBIX (CcaM MACCHB A IpPH 5TOM He MeHAeTcA):

Oneparop i sum
1 | sum:=0 0
2 11i:=1 1
3 | sum:=sum+aA[1l] 5
4 | i:=1i+1 2
5 | sum:=sum+a&[2] 7
6 | 1:=1i+1 3
7 | sum:=sum+A[3] 15
g | i:=i+l 4
9 | sum:=sum+A[4] 18
10 | 1:=i+1 5
11 | sum:=sum+A[5] 19

PoHOM BHIAEIEHB KOMAHALI, KOTOpbie BBINMOMHAKIOTCA ABTOMATH-
JecKM B OHKJe N0 IepeMeHHOH: B CTPOKe 2 mepeMeHHOH 1 npm-
CBAHBACTCA HAYAJBHOE 3HAYEHWe, a B cTpokax 4, 6, 8 u 10 nocne
BHIIOJHEHHA OUEepefiHOrO IIara NUKA4 3HAUeHWe 3TOH NepemMeHEHON
VBEeIUYHBACTCA HA eIUHHALY.

Ana maccuea Ha puc. 3.9 EbiNOAHWMTE RYMHVIO NPOKPYTKY Nporpammsl U
onpenennTe, Kakoe 3HavyeHue OyOeT BhIBeAgHO:

sum:=0 sum;=0;
HI gnsa i or 1 mo N for i:=1 to N do
ecau mod{A[i], 2)=0 wo if A[i] mod 2=0 then
sum:=sum+A{i] sum:=sum+A[i] ;
BCe write (sum)
41

BHEBOJO 3Uum

MamenuTe ycnoeve oTh0pa e NporpamMme vs Npegsidyluerc 3a0aHua Tak,
yrebel Npn obpaboTke maccuea Ha puc. 3.9 B NepeMeHHOW sum nNony-
YMNOCE Yucno 13,

HanuwnTe uKNbl, ¢ MOMOLLBKI} KOTODBIX MOXHO HAWTU B MepeMeHHor p:

a) Nnpov3BefeHNE BCEX INEMEHTOB MACCHBa,
6) npowvsseneHne NONOXUTENbHLIX 3NSMEHTOB MaCCHBA.
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NoagymaiATe, KakMm AOAXHO ObiTb HAYAMbHOE 3IHAYEHWE NEPEMEHHCHA D W
KaK OHO [OO/HKHO M3MEHATECH HAa KaxaoM ware uukna.

MopcyéT anemMeHTOB Maccusa,
YAOBMETBOPAIOWNX YCAOBUIO

Bo mHOrMx gamauax HYKHO HAHTH B MSCCHBE BCE IJIEMEHThI, VIOBJIET-
BOPAKILIKE 33JAHHOMY YCJIOBHIO, W KaK-T0 mx 0o6paborars, Haupamep
NOACYHMTATE HX KOAH4YecTBO. A MOACUYETA HNEMEHTOB MCIOIbh3VeTCH
nepeMeHHAA-CUETIHK, Ha30oBEM €€ count. Ilepexy HavanoM LOWMKJIa B
CUSTUHMK BANHCHIBAETCA HOJML (HU OZHOIO HYIKHOTQO BJIeMEHTa He Hal-
gero). Ecam Ha oUepefHOM II&re OUKIA HAHASH HOBBIA DJIEMEHT,
3HAYEeHNE CUETYHMKA VBEeJHUYMBAETCSI HA €JHHHIY.

ITopcunTaeM KOJMHMYECTBO YETHLIX 3JIEMEHTOBR MAaccHBa (3JIeMEHTOR
¢ UETHHIMHA 3HAYeHWSMH).

3anuwnre yCnoBUE, KOTOPOE O2HAYALT, 4YTO MNepPemMeHHas X 4Y8THan.
MNpeanoxure ABa PABHOCUSLHLIX BAPWMAKTA TAKOTO YCNOBMS.

VcenoBHe «dJIeMEHT A[i] 4éTHBIH» MOMKHO CHOPMYAHPOBSTH MHA-
ge: «OCTATOK OT JefeHNa A{i] Ha 2 paBEeH HYJI»:

ecim mod(A{i], 2)=0 wo if A[i] mod 2=0 then
... | YBENMUYMTE CUETUMK --- | YBEIMYMTE CYETYMK }
BCE

Temeph MOXKHO HANMHMCATH TOIHLIN IIAKJI:

count :=0 count:=0;
HO ang i or 1 mo N for i:=1 to N de
ecnn mod (A[1], 2}=0 wo if A[i] mod 2=0 then
count :=count+1 count ;=count+l;
BCE write{count):;
41

BEHBOIO count

Ana maccomea Ha puc. 3.9 BEINOAHWTE PYYHYKD NPOKPYTKY 3TOW nporpam-
MBbl W ONpeaennTe, Kakoe 3HaveHwe OyneT BbiBeacHo.

Tenmeps VOIOMHUM 3a7auy¥. B MaccHBe 3amHCAH POCT KaKAOTO
uneHa OackeTOOABHON KOMAHAHK B caHTHMeTpax. Tpefyerca nHaiiTu
CpPEeZHMH DPOCT HI'POKOB, KOTOphie Bhille 180 cm (upeamomgaraem, 4To
x0TA OBl OofWH TAKOH HrpoK ecTh). CpeZHHH pocT — 2TO cpenHee
apaMeTHyecKoe, T. €. «CYMMAPHHN pOCT» HHTEPECYIOIHMX HAC HIDPO-
KOB (Tex, Korophie Beime 180 cm), moae éHHBIM HA HX KOJHYECTBO.
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Hailpnte ownbky B nporpamme:

sum:=0 sum:=0;
HO ansx i or 1 mo N for i:=1 to N do
acnu A[i]>180 7o if A[i]1>180C then
sum:=sum+A[1i] sum:=sum+aA[1];
BCE write (sum/N};
Ko

BEIBOO sum/N

K kakomy Tvny ownGoK OTHOCUTCA 3Ta ownbka?

Jdna pemeHUsa 388Ul HAM HY)KHO CUMTATE M CYMMY, H ROoJnue-
CTEC 2JA€MEHTOB MACCHEBA, 3HAYEHMA KOTOpHIX Gonbure 180:

count:= count:=0;
sum:=0 sum:=0;
HII ansx 1 or 1 mo N for i:=1 to N do
acnm A[i]>180 wvo if A[i]>180 then begin
count :=count+l count:=count+1;
sum:=sum+aA[1i] sum:=sum+a[1]
BCE and;
XK write (sum/count);

BHBOI sSum/count

OfpaTuTe BHMMAHHE, UTO B Tejle VCAOBHOIO OIEPATOpa HAXOAATCA
JiBe KOMaHAB (VBejmUYeHMe CUSTUMKA M YBeJIWUYEHHEe CYMMEI), IOSTOMY
B HporpaMme Ha AsbiKe IlacKadb OHH 3aKIIOYAIOTCA B ONEPATOPHEIE
cKko0KH — cay:keOHBIe cnoea begin u end.

Moucxk mMakCUManbHOro 35ieMeHTa B MacCUuBe

IIpeacraBbTe ceGe, ITO BHL IO OUepeu 3axogure B N KOMHAT, B Kaw-
ACH H3 KOTOPHIX jeXu|T aplys. Bec apfysoB Takoi, UTQO BBl MOMKETE
VHECTH TOJBKO OAMH apOys. Bosspamareca B Ty KOMHATY, A€ BH
yiKe TODHIBANH, HeJb3d. KAk BRIOpATE caMmbuiii Goxpmioi apbya?
HTax, B BONIIM B IEepPBYI0 KoMHATY. IIo-BHAMMOMY, HYXKHO
3afpaTh Jnexxkamuit B Heil apbya. HeilicTEHTenLHo, BAPYr OH CcaMBIH
fonbmoii? A BePHVTECHA CIOJa BRIl ViKe He cMmodKeTe. C 9THM IepBEIM
apOysoM BBL HjETe BO BTOPYI KOMHATY H CpPABHHBAaeTe, KaKo# aphys
6oxpile — TOT, KOTOPHIA ¥ Bac B pyKax wam HOBHA. Ecnm HOBHI
6onpnre, GepéTe erc, a CTAPHI OCTABAACTE BO BTOPOH KoMmHAaTe. Temeps
B JI000M cJIydae ¥ BAC'BE DPYKAX OKA3BIEAETCH CAMEIN OonplICH apbys
H3 MepBHIX ABYX KOMHAT. HeiicTByd Tak e M B OCTAJNLHBIX KOMHA-
Tax, BBl TADAHTHPOBAHHO BHIfepeTe caMbriii GOJABIION apfya M3 BCeX.
Ha 10l maee ocHOBAH M MOMCK MAKCHMMAJLHOTC SJIEMEHTA B Mac-
cusel. JIna XpaHeHUsA 3HAYCHNA MAKCHMAJBLHOLO 3JIEMEHTA BBIAEIHM

D 3ror OpHMED XOPOITe ofBACHAST DPHHIHT MTOUCKA MAKCHMANLHOTO DBJISMEHTA,
HO HYMHO YYHATHIBATE, 4YTO, B OTJHYAE OT TpPeAMerToB (ap0y30B), AaHHHIE He
HCUESAIOT B TOM MECTe, OTKYAA OHM OLIMTH CKOITMPOBAHEL.
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B INAMATH IeJOYHCIACHHYI) IepeMeHHVI0 M. BymgeM B IMKJAe mpocMa-
TPUBAThE BCE 2JeMeHTH MACCHBA OXWH 3a ApyruMm. Ecmou 3HadeHne
OUEpPEeAHOrO 3JIEMEHTA MACCHEBA 00/bIle, YeM MAKCHMAJLHOE W3 Ope-
ABILAYOINX (HAXOZANIeeCSA B MEepeMeHHoH M), 3anOMHMM HOBOE 3HaYe-
HHEe MAKCHMAJBHOI'O BJIEMEHTA B M.

Yero He xeaTaeT B 2TOM parMeHTe NporpaMmbl? o
HO mam 1 or 1 mo N for i:= 1 to N do
ecan A[i]>M 2o if A[i]>»M then
M:=Aa[i] M:=A[i]:
BCe write (M) ;
KL
BEBOLO M

OcTaéTeca pellluTh, KAKOBO HOIKHO OLITh HavaabHOe 3HAYEHHE M,

Mpeanoncxum, 4To BHavane nepeMeHHod M Mbl 6yaeM NpPUCBAMBATL 0
aHa4eHne 0. Beceroa nu ato OyneT npaBvabHO?

Bo-nepBhix, MOMKHO BAllHCATE B IIepeMeHHYI0 M 3HadeHHe, saBe-
HOMOC MeHbIIee, UeM SHaueHume JI060T0 M3 3JIeMEeHTOB MaccupBa. Ha-
IpHMEP, €CJIA B MAaCCHBE 3ANHCAHEI HATYPAJLHEBIC YHCJAA, MOMKHO 34-
OHCATE B M HOJB.

Bo-BTOpPHIX, €CJIH COAEPKHMOE MACCHEA HEHSBECTHO, MOXKHO Cpasy
ganmcaTk B M sHayenwme A[l] (cpasy B3SATh IepBelid apOys), & IIHKA
nmepefopa HAYATE €O BTOPOrO HieMeHTa:

M:=A[1] M:=A[1];
HI oAt i or 2 mo N for i:=2 to N do
ecan A[i]>M zo if A[i]>M then
M:=A[1i] M:=A[1i];
BOG write{M);
K11
BEEBOLO M

Eyoet nv B 3TOWA 3apadve OWMWOKOA uwkn, HaymHawowwia nepebop ¢ nep-
BOro anemeHTta?

BukeHTMA pewwn HanWcaTe NEepebiid onepaTop 8 npeawaywem gpar-
MEHTE Tak:

M:=A[N] M:=A[N] ;

3akoHuUTe nporpammy BukeHTus.

Kupunn petmn HanucaTe Nepesid OnepaTop B npeasaylem gparmeHre
Tak:

M:=A[div (N, 2)] M:=A[N div 2];
3akoHuuTe nporpammy Kupunna.




MporpamMupoBaHve

Tenepr HAWAEM HOMED MAKCHMAJNBHOTO vjaeMeHTa. Kasajmochk 6w,
HYMXHO BEECTH eme OJHY IepeMeHHYI) hMax AJA XpaHeHHds HOMepd,
cHAYAJIA 3ATIHCATE B Hee 1 (CUHTaeM IepRHEIA BIeMeHT MAKCHMANL-
HBEIM) H 3ATeM, KOTZA HAaAéM HOBBIA MAKCHMAJNLHEIR DiIeMeHT, 3a-
IIOMHMHATL €r0 HOMep E IepeMeHHOH nMax:

M:=A[1l]; nMax:=1 M:=A[1l); nMax:=1;
HU ana i or 2 go N for i:=2 to N de
ecan A[il>M To if A[il>M then begin
M:=A[1i] M:=A[1];
nMax:=1i nMax:=1i
BCE end;
KIT, write{'A[', nMax, "]=', M);
BrBOO 'TA[', nMax, '1=', M

OaHAaKO 5TO He caMBIH Jay4mnpil BapuaHT. OgHa N3 IepeMeHHBIX
B 9TOH mporpaMMme JHIDHAA,

MOXHO NM, 3HAA 3HAYEHWE MAKCMMANBHOMO 3NEMEHTA MACCHMBA M, cpasy
{6e3 nepebopa!) HailTM ero Homep? Echn pa, TO Kak?

MaoxHO nW, 3Has HOMEep MaKCKMMAaNbHOMO 3NeMeHTa Maccuea nMax, cpa-
ay (6e3 nepebopal!) HailTM ero aHadeHue? Ecnun ga, To kak?

ITo HOMEepY BJIeMeHTS 1 MOMKHO BCera ONpeleNUTh €r0 SHade-
Hue, 0HO paBHO A[i]. IloaToMy AOCTATOYHO XPAHHTE TOJBKO HOMED
MAKCHMAJBHOTO 2JIeMeHTA nMax, TOTAAa ero 3HA4YeHWe pasHo A[nMax]:

nMax:=1 nMax:=1;
HO gna i or 2 go N for i:=2 to N do
ecm A[i]>A[nMax] wo if A[il>A[nMax] then
nMax:=1i nMax:=i;
BCA write('A[', nMax, "]="',
KLy A[nMax])
peIBECO "A[', nMax, ']=', A[nMax]
0 Bonee cnoxHan 3apavya — HaWTU MakKCUManbHOE 3HaYeHWe He BCeX ane-

MEHTOB MaCCUBa, a TONbKO TeX, KOTOPble YAOBNETBOPRAIOT HEKOTOROMY YCIO-
Buio. EcnK BepHYTBECA K NMpUMepy C NOMCKOM apbys3a: B HEKOTOPLIX KOMHartax
nexar He apOy3bl, a AbHW, HO HYXHO HAWTW MMEHHO camblidi BonbWOWK ap-
6y3. OTO 3HAYWT, YTO Mbl BEIOMPAEM HOBLIA SNEMEHT, €C/IM OH: a) NOAXOAMT
HamM No ycnoeumo otbopa 1 6) GonbLte, YeM MaKCHUMANLHLIA, HARAEHHbLIA Ao
aTOro.

PaccMoOTpUM KOHKPETHYIO 3ajadvy: HaATWM MakCMManbHblA M3 OTpPMUATENb-
HblX 3NEeMEeHTOB Maccuea.

Januwmte B TET pagu ans STOW 33Aa4M yCcnoeue OGHOBNEHUA MAaKCK-
ManbHOro 3Ha4eHWA B nepemeHHoﬁ M.




Anroputmbl 06paboTKn MaccUBOB @

Camoe choxHoe — onpeaennTh, KakMM AofkHO ObiTb HaYanbHOEe 3Ha-
YyeHue M.

Npeanonexnm, 4TO0 Mel CHAYana 3anvucann B NepeMeHHyio M 3HaveHwe Q
Kakoro-nubo anemeHTa maccuea. Korga Takoi npuém MOXeT gaTh He-
BEpPHbLIA peaynbLTar?

BuinonHUTE PyYHYIO NPOKPYTKY Cheayiowei nporpaMmmol:
M:=A[1] M:= A[l]:
HI ong 1 or 2 mo N for i:=2 to N do

ecnM A[i]<0 u A[i]l>M To if (A[i]<0) and

M:=AT[i] (A[1]>M)

BCe then
xn M:=A[i];
BEIBOO M write (M) ;

ans asyx maccueos {puc. 3.10).

a) 1 2 3 4 5 6) 1 2 38 4 5
a5 |-2[8[38[-1] a[-s5]-2[8]3]-]
Puc. 3.10

Yoanoce M HANTM MakCUMAaNbHBIA OTPUMUATENEHLIA IMEMEHT B NEPEOM
cnysae? Bo Bropom?

HNTaKk, ecnv nepsbliil 3NeMeHT Maccuea NONOXATENLHBIA (HAaM He noaxo-
avT!), OoH oKaswBaeTca GONbLWE BCEX NOOXOOALWMX INEMEHTOB, W nporpamMma
BbIBOOAWUT €0 Kak pedynbrar. Ho 3107 peaynbrar HesepHbeiiA! EcTe gasa ¢cno-
cofa MCNPaBUTE NPOrPaMMy.

Mepewii BapWaHT: MOXHO CHaYana HailTu nepenii OTpUUATENBHBIA 3ne-
MEHT, 3anucaTe ero B NepeMeHHylo M, a noTom nepebupaTs B upkne ece
OCTaBWWECA.

Bropoid BapuManHT npowe — Mbl 6yoem 3aMeHsTb 3HavYeHwe M B8 TOM
chyvae, ecnn ovepegHor anemeHt A[i] — oTpyvuateneHbl, a 3HAYeHue
M — HeoTpyuaTensHoe. Hanpumep, Tak:

M:=A[1] M:=A[1l];
HO Ans 1 oT 2 mo N for i:=2 to N deo
ecnm A[i]<0 mo if A[1]<0 then
ecny M>=0 mmm A[i1]>M wo if (M>=0) or {(A[1]>M)
M:=A[1] then
BCe M:=A[1]:
BCe write (M) ;
I
BEHIBOO M
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MNpu kaknx 3Ha4eHnsX A[i] w M ycnoBus M=z 0 w A[1] > M BO BROXEH-
HOM YCROBHOM ONEPATORE MOryT BbiNOAHUTHCH OOHOBPEMEHHO?

Bbigenute BCEe CNy4au, npuM kKOTOPLIX B 3TOR nporpamme Gyaer vame-
HATLCH 3HAYeHUe M.

BriBOoAab:

b ,D;JIH BBIYMTHCJIEHHA CYMMBI 3JIEMCHTOB MACCHBA HCIOOJABIYETCH HO-

IOJHNTENEHAS OEPeMeHHAad, B KOTOpPOH HAKAIUIMBAETCH CYMMA,
HauanpHOe 3HAYEHHe STOM IepeMeHHOH pasao Hyawo. Hax xobas-
JIEHAEA K CYMMe OYeDeAHOro IeMeHTa MACCHBa A[i] HCIOMbLIYIOT
ONepaATOp BHAA
sum:=sum+a[1]

IIpn BHIYHCIEHHM NOPOH3REAEHNS HAYAJIBHOE B3HAYEHHWE JOIOJHH-
TenbHOW NepeMeHHONH AOEHO ObITh paBmo 1.

JAana oogcaéra KOJMMYIECTBA HJIEMEHTOB, YAOBJAGTBODHIOIMX YCIG-
BHIO, HYKHO KCIOOJL30OBATH HepeMeHHYIO-cuéTunr. HauannHoe sHa-
YeHHe CYETUHKA AOJUKHO OBITH paBHO Hyaww. IIpm o6Hapy:KeHHH
OYepeHOrO HYJKHOTO 3JIeMEeHTa CYETYHK yBeJH4YHBaeTcd Ha 1:
count:=count+l

IIpr HOKCKEe MAKCHMAJBHOrO 3HAYEHHA B MACCHBE HCHOIBIYIOT
BCOOMOraTeJLHYI0 OEPEeMEHHYI0, B KOTOPOl XPAHHTCA MAKCHMAIE-
HOe M3 BCeX NPOCMOTPEHHHX 3HAUEeHHMH. CHavaia B 2Ty OepeMeH-
HYIO SAIHUCHIBAIOT 3HAYEHHKE II€PBOr0 3JIeMeHTA MACCHBA, & BATEM
IPOCMATPHBAIOT BCe BJIEMEHTH!, HAYHHAA CO BTODOTO,

UHTennekr-kapTa
sum:=0
sum:=sum+&[1]
xo
Asroprram ofpaboTkn o Ioacuér count:=0
MAaCCHBOB N aNleMEeHTOB Hﬂgﬂ: ;‘[g‘]" <é :g N
count := count+l
BCe
xI
M:=A[1]
- Mag::;gma HIF Oousa i or 2 no N
ecnx A(i]l>»>M wTo
M:=RA[1]
BCe
I
Puc. 3.11
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Bonpockl U 3agaHus

1. Kax MOxKHO OpOBEPHTH, MTO YHCIO ASAHTCH OAHOBPEMEHHO HA 7
u Ha 5?7 IIpepnoxkure zea cmocoba.

2. O6BACHATE, TOYeMyY NIPH IMOHCKE MAKCHMAJBHOTO BJIEMEHTA H €ro
HOMEPA He HYXHO 3JAODOMHHEHATE CAMO 3HAUEHHE MAKCHMAJIBHOTO
DIIeMeRTa.

3. BrimonnnTte mo yRASAHHIO VIHTeNd 3ajaHuA B paboueil TeTpajm.

MNpakTuueckue padboTel

BuimonHuTe npaxTHYecKMe paboTEL:

Ne 22 «AnropAaTMEL 0OpaAGOTKH MACCHBOB»;

Ne 23 «Cymma 3HAUYeHHH HSIE€MEHTOE MACCHBA»;

Ne 24 «Ilomcuér 2IeMEHTOB MACCHEBA IO VCJIOBHIO»;
Ne 25 «Jlomck MAKCHMAJBHOrO BJIEMEHTA».

@
[+

B0P x rnase 3 us EanHoil konnexunn M
undpossix o6pasosaTenbHbIX pecypcos
{school-collection.edu.ru)

HasgaueHHe M cpefcTBa IPOrPAMMHEDOBAHMA
CTpykTypa nporpaMMBl Ha AsEIKe Ilackane
KomaHpia npHCBANBARUA

Yucaa B MaMATH KOMIIBIOTEpA

IlonBoe M HenmomHOE BeTBICHHE

Peannzanua sereaeHus Ha Ilackaine
IlporpammMa c eerBiaeHmeM Ha Ilackane
IIunknaueckne onepaTopel Ha [lackasne




Maea 4
SANEKTPOHHDLIE TABJIMLIBI

§ 23
BeepeHue

Knwoueavie cnosa:

* JJIEKTPOHHAA TAGIHUIIA * anpec

¢ TaGIUYHKIA OpOMmECCOp * THANA30H
¢ gqeiika ¢ ¢opmyaa
® CTPOKA ¢ byHRINA
* cronderr

Y10 Takoe 3nexTpoHHaa Tabnuua?

IIpeacrapbre cefe, YTO HAM HYKHO MHOTO pa3 pemiars OJHY H TY
e BLIUHCAMTENLRHYIO 387449y IIPH PASJIHYHEIX MCXOTHBIX JAHHEIX.
Koneuno, xoueTcAa OAHMH DPA3 <«HAYYHUTH*» KOMIBIOTEp BHINIOJIHATE BCE
HY)XHBIE JeHCTBHi, A HNOTOM IIOACTABASATH HOBBEIE MCXOOHEIEe TAHHEIE
¥ Cpasy HOIVYATE PesyABTaT. A 9TOre NpUAYMAIH IeKTPOHHEIe
raGauiel (TaGauunsie mpoumeccopei). Tak HasKIBAOTCA TPOTDAMMEL
KOTOpEIe XDaHAT BCe JaHHLIe B BHAe rabmuum. Ho 5To He mpocTo
TaGauOe: B AuYeiiKaX MOrYT XpPAHNTLCA (ODMYILI, BRITHCIEHAA N0
KOTODBIM BBIIIOJHIIOTCA ABTOMATHYECKH IIPH JIOG0M H3MeHeHWH AAH-
HEIX,

0 JnexTporHas Tafauua (TafGauuHLIil Nponeccop) — 3TO IpOrpaM-
Ma, KOTOpa#Z XpPaHAT JaHABE B Bujge TaOJMO M ABTOMATHIECKH
NepecIUTHIBAECT pPe3YJIbTATH II0 BBeISHHEIM dopMynaM OpH H3-
MeHCHHUH 3THX JZAHHBIX.

CaMpIii m3BecTHBIM TabamuHBIH npomeccop — Microsoft Excel,
KOTOPHIH BXOOUT B COCTAB KOMMepuecKore nakera Microsoft Office.
CymecTByeT emé o4eHb MOINHBIN Oecrmardilii TaGnuuHBIi mponmeccop
OpenOffice Cale (o paGoraer B Windows, Linux u macQS).




Beepexune @

PaGoTath ¢ 2AeKTPOHHBIMH TabAHIAMM B pekuMe OHJAHH (uepes
Hurepuer) MoxHO Ha caiiTe docs.google.com (Jokymentsl Google).
IIpu sTOoM dailasl XpaHATCA HA cepBepe H AOCTYOHBI Be3ge, I'Ae¢ ecTh
Zoctyn B HurepHer. 910 0c00eHHO YAOOHO, €CJE AOKYMEHT IIPOCMA-
TPUBAIOT H PEIAKTHPYIOT HECKOABKO YeJ0BeK.

OcHOBHble 3neMeHTbl Tabnuubl

Tabauna cocTOHT H3 OTASHABHBIX SueeK, AYeiiKH o6pa3yioT CTPOKM
H cToaduer, Croabonr c6o3BaYANOTCH JATHHCKHMH OvkBamu (A, B,
C, ...), a cTpOKH — HOMepaMu, HauuHAA ¢ 1.

B narvhckom andasute Bcero 26 Gyke. Kak MOXHO HaszBaTb cnenylowme
ctonbup (27- w ganee), ecnyv WUCNONL3OBaTEL TONBKO OYKBH? BLIsICHWTE,
npasunLHa NV Bawa [oragka.

Adna Toro yrobnl o0paTHTLCA K adeiike (HAMpPHMep, MCOOJIL30OBATD
ed 3HaUYeHHe B BLIYHCJIEHHMAX), HY;XHO KAK-TO 34JaTh €€ agpec. Aapec
AYelKH CHKAAABIBAETCA W3 AMEHH cToadna m HoMmepa cTpoKM. Hampu-
Mep, B3 — aro svefika, pacmosOKeHHAA B 3-U cTpoke croaboa B.
Ha puc. 4.1 sra adeiira gLIfeleHA XKHUPHOH paMKoil, 3HAUHT, 3TO
aKTHBHAA Aueiixa. Ecim HauaTe HAGHpPATE UYTO-TO HA KJABHATYDE,
CHMBOJIBL GYZYT BBeZeHbl HMEHHO B 3Ty Aueliky.

A 'B R C

[ m b | -

Puc. 4.1

Hma cronboa B HOMep CTPOKH, B KOTODHIX HAXOIUTCA AKTHBHASA
AYeiira, BLLACIAIOTCA IBETOM.

BeBoa AaHHBbIX

B ramxzyo adueliny TabmuOmn MOMKHC BBeCTH KaKWe-TO AAHHLIE, IpH-
9éM OpOrpaMMa 710 YMoaxaruie (T. €. eCJIH MBI ABHO He AafguM €i
KOMaHAY CIeJIaTh HHade) caMa OIpeaesder, K KAKOMY THOY OHH
OTHOCATCA. ITO MOKer OBITH:
® TEKCT;
¢ ypcnaa (Oeasle MiaH ¢ ApoOHOH YACTLIO), B PYCCKHMX BEPCHAX HPO-
rpaMM Apo0HAS M LEeNAsd YACTH PASKeNAIOTCHA 3AATOoM:

-




" ANeKTPOHHBIe Tabnuup

* OeHEKHAA CYMMa (BMeCTe ¢ UMCAOM Ha 9KPaH BBIBOAHTCA 0003HA-
YeHNe ACHEXKHOH eAMHWIILI, HATIDHMED «P.»):
® naTa;
® BpemMd.
Ha pucyake 4.2 noxkazaHbl pasiH4YHBEe THOB JAHHBIX B JeKTDPOH-
Hoil Tabnuue. 3aMeThTe, UTO MO YMOMUYAHHI) TEKCT BRIDABHMEAETCH 00

JeBoll rpaHHlle AYeiKM, & YHCJIOBBEIE 3HAYUEHHMS — IO NPABOI.
A B C

1 | Texcr IIpneet!

2 | Yueno 100,45

a3 1,0045E+02

4 | HeHexHAA cCYMMa 100,45 p.

5 | Hara 20.10.2015

6 | Bpena 10:48:00

7

Puc. 4.2

Yucna MoryT OblTh 3aOHCAHK Kax B OOBIHON dopme, Tax u
B HayuHolt (¢ OykBoi#i <«E»). Hayuusiii ¢dopMaT HcOoIbL3yerca Aad
3AIINCH O9YeHb OGOJNBIOHX HIH OYEHL MAJIEHLKMX unced. Hampumep,
1,234E-06 ozuauaer 1,234-10°% = 0,000001234.

3anviwuTe B8 TeTpagu uYicna B o6biMHOM dopmMare:
a) 7,567E-08; 6) 4,32E+06; B) 2,7E+00.

Yncno, MecAn H IO B 3aIHCH JATHl PA3HeNSIOTCH TOUKAMH, YaCH
MMHYTEL ¥ CEKVHABR — JBOCTOYMAMH,

JJi7 BROZA AAHHLEIX B AYEHKY HYKHO CHAYANA BBITGAHTEL €€ Ieny-
KOM MBHIOBIY. JIpyroit BApHAHT — KJABAIIAMHM-CTPEJKAMH IIEPEBECTH
Kypcop (3KHPHYK PAMKY) B HYIKHOE MeCTO.

Brog mo0nIx AaHHBIX 3aKAHYHBACTCH HAXKaTHEM KIaswmn Enter,
Ecinu moclie 3TOrO CHOBA HAYAThH BBOAHTE YMHCIO HJAM TEKCT, Ipe-
AIAyOIee 3HAYEHWe AKTABHONH sueiikm 6yZeT cTEPTO H BMECTO HEro
sanmizeTcd HoBoe. YToOBl He BBOAWTL 2AHOBO, & OTPEeIAKTHPOBATH
CONEVKHMOe AYeHKHM, HY)KHO HaXKaTh Kaasumly F2, JIng 3TOro MOMHO
TAKMKE CAENATH ABOHHON INeJuOK MBIMLI B gdelike,

KEpomMe Toro, copepHMoe BBIZEICHHOH {aKTHBHOI) MICHKYH MOMHO
H3MEHATHL B CTPOKe PEAAKTHMDPOBAHHA Haj Tabnuneit (puc. 4.3).




BeBeneHue

Puc. 4.3

Ucnonb3oBaHue ¢popmyn

Camass BaXKHasfg BO3MOXKHOCTBH 3JEKTPOHHBIX TaOJHI[, — WCIIOJb30Ba-
HUEe GopMyJI.

3anuck (GopMyJbl B sAYelKe 3JIEKTPOHHON TaOiauIbl HaYMHAETCS
3HAKOM «=».

Ilocne 3Haka «=» IUIOYT BBIPA’KEHUE, KOTOPOE HYXXHO BBIYHC-
suth. Hampumep, ajiss Toro 4To06bl HOJYYUTH B AdYeiike A3 cymmy
3HAUYEeHWH, 3anuCcaHHBIX B sAdeiikax Al u A2, Hy)XHO BBECTH B 3Ty
AYeKy dopmyiy

=A1+A2

3aBepHIMB BBOA 3TOoil (GopMyJibl Ha)kaTueM KJaBuiuu FEnter, Mbl
yBuguM pesyabTar — umucio 3 (puc. 4.4). 3mece Al m A2 — »3TO0
CCHIJIKM Ha STYEHMKM, T. €. aJpeca sA4eeK, 3HAUEHUS KOTOPBLIX HCIIOJIb-
3YIOTCA B BBIYMCJIEHUSX.

Puc. 4.4

CcbIKa — 3TO afipec sSiYEKU B 3alMCU (POPMYJIBI.

Temeps mjsi TOro, 4ToObl IOACYUMTATHL CYMMY [ABYX 4YHCeJ, HaMm
IOCTATOYHO BBECTH 3TH 4YHcaa B AdYeMKkM Al m A2, u TabIHUYHBINR
npoileccop OymeT cpasdy IepecuuTHIBATHL pes3yJbTaT B AS.

0



ONEKTPOHHbIE TabnuLbl

VMmHOXKeHne o6o3HauaeTcsi 3HAKOM *, nejleHHMe — 3HAKOM /,
a BO3BeIeHHE B CTelleHb — 3HaKoM ~ (puc. 4.5).
Puc. 4.5

@opMyJILI BCErJa 3alMCBIBAIOTCA B OJHY CTPOKY, Ja)<e eCJId Ma-
TeMaTUYeCKoe BBhIpa)KeHHe «MHOroaTaykHoe». Takas e (aumHeilnasn)
3aIKCh HCIOJB3yeTCA BO MHOTMX SA3BIKAX IIporpaMMupoBaHus. Ha-
IpuMep, MareMaTrndeckas gopmysal)

Al + A2
- Bl + B2
B TaOJIMYHOM MpoIleccope AOJKHA ObIThH 3ammcaHa (B aAuerike Cl) Tak:

=(A1+A2)/(B1+B2).

Myctb A1 =1, A2=4, B1=2 n B2=3. Y10 noacumtaetr KoOMMblOTEP,
ecnm nponyctutb Ckobkn u BeBectn dopmyny =A1+A2/B1+B2? lNovemy?

Kakyio ¢popmyny HyxHO 3anucatb B sideniky D1 anekTtpoHHOW Tabnuupl,
4YTOObl BbMUCNAUTL 3HAYEHWE BbIPAXEHUIA?

A1 + B1 B2 B1
a) Dl=———+ =5 6) DI=Al+—— ——
" =7cs

Y7106bI HPOBEPUTH WJIN HCOPABUTH (QOPMYJY, MOYXKHO BOWTH B pe-
KM PeIaKTHUPOBaHUA SYeHKH (IIEJKHYB IO HEM ABaKAbl WMJIN HaKaB
kaaBuinty F2). Ilpu aTom Bce fA4YeiiKM, Ha KOTOpPbIe OHa CChLJIaeTcHd,
OyAayT BBIZIEJI€HBI IIBETHBIMM pPaMKaMH. JTH PaAMKH MOXKHO IIepeTa-
CKHMBaTh, UBMEHAA CCBHLIKU B (opmylie.

NMpumepsbl peweHns 3apay

3amaua 1. Asromobusap mpoexas 120 km 3a 2 yaca. HaiiTu cpepmHion
CKOPOCTH aBTOMOOWMJISA.

1) Bpecs Al, A2, Bl u B2 — azpeca siyeeK, 3HAUEHUS KOTOPBHIX HYYKHO HCIIOJb-
3oBaTh, a C1 — agpec AYeKU, B KOTOPOH HYXKHO IOJIyYHUTH pPe3yJbTaT.



Beeperue

KoHeuHO, ecii BaM HYXHO PeIINTb BCEro OAHY TAKyIO 3amady,
HET CMBICJIa CTPOUTH BJIEKTPOHHYIO TaOJUILy, MOXHO IIPOCTO IIOACYM-
TaTh OTBET C NOMOIIBI0 KaJbKyJsaTopa. Ho eciam Takux 3azauy 50 wium
100 1 B KaI0o¥ pasjuYHBIE UCXOAHLIe maHHbIe? B aToil curyamum
3JIEKTPOHHAasA TabJiuIla IIOMOJKET C3KOHOMHTHL MHOI'O BpPeMEHH.

Kak BbMUCNNTL CPEeaHIo CKOPOCTb B 3TOW 3apaye?

Pewernue. 3anuiieM paccTosiHUe B suyeiiky Tabaunbel Al, a cko-
pocte — B sA4Yeiky A2. Torma B A3 MOKXHO 3amucath QOpMYyJy OJs
pacuéta cpemHeii ckopoctu: =Al/A2 (puc. 4.6).

Puc. 4.6

Tenepsb, ecay USMEHUTH 3HAUYEeHUA B Adeiikax Al u A2, mporpawm-
Ma aBTOMaATHUYECKH IepecUYHUTaeT 3HAUEHWe CpefHell CKOPOCTH.

OpHako paboTa BBIIIOJIHEHA He OO0 KOHIa. Eciu BBl BepHETECH K
aToil TabJyMIle yepe3 HEeCKOJbKO OHeil (MecsIieB, JieT), OyAeT HemoOHAT-
HO, YTO OHa geyiaeT. UYToOBI pasoOpaThCs, MPUAETCA 3aHOBO ITpOCMAa-
TpuBaTh Bce (OPMYJIBI M BCIOMHHATH, KAKYI0 3aJjayy MbI PpellaJiu.
[loaTomMy Jydinie cpasdy chesiaThb MHOSICHAIINE TEeKCTOBBIE HAAINCH B
coceTHUX fAdYeMKax Tabuuibl (puc. 4.7).

Puc. 4.7

Ho anst sToro Hy»HO KaK-TO OCBOOOAUTL AUYEHKHU cToJOma A,
COBUHYB MCXOAHBIE NaHHBIE M (GOpMyJy BIPABO Ha OAUH CTOJIOEI.

K cuacTbio, BBOOAUTHL BCE 3aHOBO HE HYXXHO. MBI BBIAEJIHM MBIIIBIO
AUANA30H — TMPSAMOYTOJIbHYIO YacTb TaOJNUIBI, KOTOpas BKJIIOYAET
aueiiku Al, A2 u A3, u meperaniuM ero 3a paMKy Ha OOUH CTOJIOeI]
BOpaBo (puc. 4.8).



OnekTpOHHbLIE TAbNULbI

Puc. 4.8

Ilocie aToro MoOKHO 4OOAaBUTH IMOSACHSIONIME HAAINCH B OCBOOOIUB-
muecsa sdyeitkum Al, A2 u AS.

,Z[nanason — 39TO IIPAMOYroJibHasa 4acCTb Ta6JII/II.lbI.

Obpatute BHUMaHue, uto ¢opmysia B B3 Temepnr apyrasi. Ilpo-
rpaMma oIpeAejinja, YTO HUCXONHbIe NaHHBbIE, HEOOXOAUMBbIE IJA pac-
yéra, IIepeMelIaloTCsd, M aBTOMaTHUYEeCKM H3MeHHJa o0e CCHLIKU B
dopmyse: ¢ A1l Ha Bl m ¢ A2 Ha B2.

3amauya 2. ABToMo6MIb cHauaia npoexan 120 kM 3a 2 daca,
a motom emé 170 xm 3a 3 uyaca. HaiiTu cpeaHIOI0 CKOPOCTH aBTO-
MOOHJIS.

Kak BbIMUCINUTL CPEOHIOI CKOPOCTb Ha BCEM MapLupyTe B 3TOM 3aaa4e?
Mony4ntcsa Ny BEpPHLIA OTBET, €CN HAWTN CPEQHIO CKOPOCTb OTAESNbHO
ANS KaxOoro neperoHa, a Notom — cpegHee apudMeTnHeckoe nU3 3Tux
ckopocTten?

Peuwernue. Cpady sanucbiBaeM B CTOJOEI] A IIOSICHEHUs, a B CTOJIO-
el B u C — pamHbIle 0 pacCcTosHUM U BpeMeHM (B ctojber; B — mua
epBOro ydJyacTKa myTH, B croabern; C — majs BToporo) — puc. 4.9.

Puc. 4.9

Tenmepr B Kakyio-HHOyAb sTUueMKy 3-ii cTpoku, Hampumep B C3,
MOJKHO BBecTH (OPMYJy OJIsI pacuyéTa CKOPOCTH.

B kakmx suyenkax Tabnuubl Ha puc. 4.9 3anucaHbl 3HA4YEHUS PaCcCTOSHUA
M BPEMEHN ABWXEHUS Ha NEPBOM U BTOPOM y4acTke?

Kakylo ¢opmyny HyXHO 3anucatb B siyeniky C3?



BeepeHue @

BuirOA LI

¢ JnexrpoHHaa tabiaunma (rabamgaHuii oponeccop) — TO mporpam-
Ma, KOTOpad XpaHWT AaHHEIe B BEAe Tallaul, W aBTOMATHYIECKH
NepecUMTHIEAET DE3YJBTATHI 10 BBeASHHEIM GopMyjIaM Npu Hu3-
MEHEHHH STHX JZAHHHIX.

¢ Tabsauma cocTOUT HS AYEeK, POPHSOHTANBHEBEIA PAJ AYeeK HASHIBA-
eTca CTPOKOH, a4 BePTHKAABHBIA — CTOXOODOM.

* B aueiirax anerTpoHHOH Ta0AMIIEI MOMKHO XPAHUTH TEKCT, JHCIA,
$OpMYILL, ZATHE, OTCUETLHI BPEMEHH.

¢ CroaGoel o003HAYAKTCA JATHHCKEMH OyKBamu (OZHOH HIM He-
CKOJbKHMH), 8 CTPOKH — NOPAAKOBEIMH HOMEPaMM.

e Appec aueBKM COCTOMT M3 MMEHH CTOJA0IIA M HOMepa CTPOKH, HA
nepeceueHHN KOTOPHIX OHA HAXOAHTCH.

¢ fIgeiika, B KOTOPYK BEHIIIOJHAETCA BBOJ AAHHBIX, HASHIBAETCHA AK-
TuBHOH. OHa BRIEJACTCA MHDHOH paMKOH.

¢ NMuanazoH — 310 ODPAMOYTOABHAH YACTh TAGIMIEL.

¢ 3anuck HopMyJAE HAUNHAETCA 3HAKOM ¢=».

¢ PDopMyaE BANUCHIBAIOTCA B OAHY CTpoky. Iiaa Toro urofml onepa-
OHUH BHIOIHAJHACE B IIPABAJBHOM NODPAAKE, HCIOAL3VIOTCA KpYyr-
nele CKOOKM,

* B dopMynax MoXMHO HCHONBL3OBATHL UHMCHAA M agpeca aueex (CCbUI-
KNI Ha fAdYeHKN), B KOTOPHIX HAXONATCA AAHHEIE AJNS pacuéra.

¢ Cogep:kuMoe AYeeK H JAANASOHOB MOMKHO [MEepPeTACKHBATL B ApPY-
roe mecto Tabmuupl 3a pamyry. IIpu 3TOM CCBIIKE BO Beex ¢op-
MYJIaX H3MEHAITCH TAK, YToOHl OHM OTHOCHIAMCHE K HYMXHBIM AaH-

HBIM.
HUHTEennexr-Kkapra
Texer
| OnexTpounas rabnauua |—>L JHaunkie IeHne:kBasa cyMMa

Harta
Bpema
mamimaioTos ¢ =

[Fncina] B2

Puc. 4.10




n AneKTpoHHble TabnULb

Bonpocbl n 3apaHva

1. HukuTa npeAUOYNTAET XPAHHTE BCE CBOH 3JEKTPOHHBIE TAGIIHIIE
B HuTrepHere, B «00JMAaUYHBIX XpaHuiIumaxs. OmNeHHATe AOCTOMHCTBA
H HeJOCTATKH 9TOTC pelleHHd.

2, Kaguvum cmocofamMu MOMHO BHIAEGINTE HYXHYI0 Aueiiny?

3. CKonpKO cTONOMOB MOMKHO 0003HAYHTEL C IOMOINBIC ABYX JIATHHC-
KHX OyKB?

4. Kak pelaKTHPOBATE COJEPXAMOEe A4YeilKH, He BBOJA ero 3aHOBO?
Hasosure nBa cmocoba.

5, Yro ormumuaeT GopMyAY OT APYTHX THOCE AAHHBEIX?

6. B 4éM BH BHANTE IVIABHOE AOCTOHHCTBO JJ€KTPOHHBIX Tabann?

7. BEIDOJHHTE II0 YKASAHHIO YUYATEA 3afaHAA B paGoueil Terpaawn.

A MoarorosbTe coobuieHne

a) «Hcropusa TabauuHBEIX HPOIECCOPOB»

6) ¢«TalmuuHBle OpoIeccODH AN KOMILIOTEPOER Apples
B) «Ta6nuuEbe Opolleccopbl B pPeXKUME OHJIANH»

1) «@OYHKOHUA B 3MeKTPOHHBIX Tabaumaxs

MpaxTuueckan pabora

BrimonnuTe npaxkTHuecKyo pabory Ne 26 «DaexTporHbIe TAGIMIES,

§ 24
PepakTuposaHue n dopmarmpoeaHue
TadnUuubl

Knroueawvie cnosa:

¢ BEIAEJIEHHE AYELK * yonalleHHe H9eer
* IIepeMeEIleHHe . ,I[OﬁaBJIeHHe A9eer
* KOIIHPOBaHHE . d)opma'rnponaﬂne

Bee apeiicTBHA ¢ DIEKTPOHHLIMHM TADMHMIAMHM MOMHO pPasSAesHTDb
HA PeNaKTHPORAHHME — W3MEHeHME NAHHGIX U CTPYKTYPH TaGIMIIEL,
H tllopma'rnponanne — HAMeHcHII¢ BHEIOHEro BEHJA AYeeK.




PepaktupoBaHne n ¢opmarmpoBaHme Tadbnuubl

BoipeneHvne sa4eeKk  AManas3oHoB

Yr1oObl M3MEHHUTh KAaKyIO-TO 4YacTb TaOJUIBI, HY»XHO CHayaJjia €€ BEI-
gennThb. fdeiika BeIAeJsieTCA INMEJYKOM MBINIBIO Ha HeH, Iocjie 3TOro
BOKPYI' SAYEMKHN NOABJISETCA XKHUPHaAA DPaMKa.

Jduana3oH — NIpAMOYTroJibHAsA 4acTh TAOJUILbl — BBIAEJIAETCSA MBI-
IIBI0 TaK, KAK MBI PHCYyeM IPSAMOYTOJIbHUK B rpauyecKoM pefaKTo-
pe. Eciiu HY»XHO BBIZEIUTH Cpa3y HECKOJBKO AHANAa30HOB, BTOPOH U
cleAyIOIe BBIZENAIOTCA NPU Ha)KaToi KJjasuiae Ctri.

BoieIUTh 1IE€AYI0 CTPOKY WJIM HECKOJBKO CTPOK MOYKHO MBIIIBIO
B CaMOM JIEBOM CTOJIOIle TaGJuuilbl, IJie IMOKa3aHbl HOMepa CTPOK
(puc. 4.11).

Puc. 4.11

BbiIicCHUTE 3KCNEPUMEHTANIbHO, KakK BblOAeNnTb:

a) opHy CTPOKY Tabnuupbl;

6) HEeckonbko COCEOHUX CTPOK;

B) HECKONbKO CTPOK, PacrnonOXeHHbIX B Pa3HblX MeCTax;
r) scio Tabnuuy.

AHaJOrMYHO BBIAEJAAIOTCA M CTOJIOIIBI — B CaMOM BepXHEH CTpO-
Ke, I'le HamucaHbl Mx umeHa (puc. 4.12).

}

Puc. 4.12



OnNeKTpoHHbIE Tabnuubl

Kuonka B JIeBOM BepxHEM YIJIy TaOJMHIbI (HA HEepPEeceYeHWU CTPOKHU
C UMeHaMu CTOJIGIIOB M CTOJIOIla ¢ HOMEpPaMU CTPOK) BBIZEJISIET BCIO
TabJIHnILy.

3anuwute B TeTpaau, Kak BblOenuThb:

a) oauH cronbeu Tabnuupbl;

6) Heckonbko cocenHux CToNbLOB;

B) HECKONbKO CTONOLOB, PACMOSIOXEHHbIX B Pa3HbiX MecTax.

ﬂepemeuq.elme N KonmposaHme " AaHHbLIX

s mepemernieHnsi 1 KONUPOBAaHUSI AAHHBIX, HAXONAIIUXCS B sA4ei-
KaxX, MOJKHO HCIIOJIb30BaTh Oydep obmeHa:
e gnaBumu Ctri+C (KHomKa ) — CKOIIMPOBATh BBIJIEJIEHHYIO
yacTth B Oydep obOmeHa;
e kiyaBuinu Ctrl+X (KHOIKa ) — BBIpE3aTh B Oycdep oOmeHa;

e giaaBuinu Ctri+V (KHOIKa

5) — BcTaBuTh u3 Oydepa obOmeHa.

KpoMe TOro, MOMXHO «CXBATHTb» BBIJEJICHHYIO YaCTh MBIIIbIOD u
mepeTaniuTh B Apyroe mecto. Eciiv IIpy 3TOM yAep’KHWBaTh KJIABUIITY
Ctrl, panubsie OyAyT CKONUpPOBAaHb. B HOBOE MECTO.

Ncnonb3ys OONOAHUTENBbHBIE UCTOYHWKW, y3HaAWTe, Kak Npu nepetacku-
BaHUN BCTaBUTb SIHEMNKU MeXAY CYLUEeCTBylwmMMun saderikamun (puc. 4.13).

Puc. 4.13
YpaneHue aveek

IIpn mHaaTum xaaBumiu Delete ypansercs comepKaHNe BbIIEJICH-
HBIX siyeeK. Ecam HYy)XXHO COBCceM YAAMUTh AYEeHKH (CTPOKM, CTOJIO-
Obl), yooOHee BCero HCIONL30BATh KOMaHAy Ydaaumbv sAdeilku u3
KOHTEKCTHOT'O MEHIO0, KOTOpoe MOSsIBJIAeTCS IIpH IeJlYKe IIpaBoit
KHOIIKOM MBIIIIA Ha BbIZleJIeHHOM uyacTu. IIpm sToM MOXKHO CIOBHU-
HYTh COCeIHUWE sAYeiiKM BBepX WJIMU BJIEBO, a TaKKe YHAJIUTh BCIO
CTPOKY HJIM BeChb CTOJOEIl.

D' B Microsoft Excel HYXXHO NepeTacKUBaTh AUAINA30H 3a PaMKY.



PepaktupoeaHne n ¢dpopmatupoBaHue tabnuiibl @

AobGasneHne aueex

B KOHTeKCTHOM MeHIO ecTh KoMaHAa Bemaaumoe Advelixu, ¢ MOMO-
MBI} KOTOPOH MOMKHO A0GaBHTL AdeMkm B Tabaumimy, MoXHO Takke
BCTABMTL LeNble CTPOKH MJIKM CTOJOIILL.

Mceneayiite, CKONbKO RYeeK BCTABNASTCA NO KoManpe BcorasuTes avyeiiku E
KOHTEKCTHOIO MEHIO.

¢ODM aTnposaHue aveeK

Ona uaMerHeHnA obopmiaeHnA adeek B OpenOffice Calc ucmoneay-
erca namens Cecoiicmea, a B Microsoft Excel — mnamens Iaasras
ga Jlenme (puc. 4.14).
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BeipaBHWBaHWE [ Yucno R

Puc. 4.14

C DoMOINLI0 KHONMOK H3 rpynnel [pugm moxHO BEIOpDATH Trap-
HUTYPY M pasMep mpudTa, neer OyKB, VCTAHOBHTL CTHJIHA: IOJY-
WHEPHRIH, xypcud, NoNYEpKHYTHIHN. KHomnka noseoaer BHOpaTs
douoBnt UBerT (OBET 3ANMBKH).

Ecnu monpofoBaTe pacledaTATh TOJAbKO UTO CO3ZAHHAYID Tabiaumy,
MBI H¢ VBHAMM CeTKM — JAHWil, pasjensmomiux AdelkH TaONMHITEL
Yro6Bl BLIBECTH MX HA NeYAThH, HY)KHO AOGABUTL PAMKY K Adeiikam
rabaunpl. Tagkag BOSMOMKHOCTE €CTh BO BCceX TaONMHMYHBIX NpOLECCo-
pax, HampuMmep B nporpamme Calc AJNg 3TOTO CYHIECTBYET KHOIIKA

Otpamnenue Ll .

Keonkm rpynnel BeipasHuedHiie ONPemeNAT TNOPH3OHTANLHOE H
BePTHKAJRHOS ELIpABHMBAHNIE AAHHBIX B agelike. KHOnKa o0B-
eIMHAET BCe BHIZeJIeHHEIe sS4yeliKM B oJHY, dTO OudeHb yacGHO, ecin
HYXHO CIeJIaTsE 3AroJIOBKH, OXBATBIBAIOIIIHE HECKOJIBED CTOJIGU,OB HJIH
crpok Tabamier (pme. 4.15).




n 3nekTpoHHble TabnuLk

JaeHEX., KHOonkH H

A B C D E F
1 Becna JeTo
2 MapT ANpeas MaH HIOHB HIONB aBTYCT
3 31 30 31 30 31 31
Puc. 4.15

C nmoMomio XHONOK rpynnkl Yucno samaérca (opMaT BHIBOAA

}| H3IMEHAIOT KOJMYECTBO 3HAKOB B APOGHON

yacTH upncaa. Keonxa @ sagaér neHexHbiil (bunancoBIl) tdopMar

BBIBOJA: pazoM ¢ umcaom Gymer aofaBreHo 0603HaUeHMe BAMIOTH {Ha-

npuMep, «p.»). C IOMOIMEBI0 KHOTKH MOYKHO YCTAHOBHTEL IIPOIIEHT-

HBII dopMAT — HAIpUMEp, eCJIH B Adeiike sanucaEo umciao <«0,9»,

TO BH yBHAUTe Ha dKpaHe «90%».

BoiBOADbI

Bee pmeiicTBHA ¢ MIEKTPOHHBIMHA TaO0nuuaMu MOMEHO PasienuTh Ha
PEMAKTHPOBAHAE -— U3MEHeHWe ITAHHBIX H CTPYRTYPBI TaOAWIEL,
" HopMATHPOBAHKE — M3IMeHCHHME BHEIIHETO BHIA SAUeeK.

Ins Toro uroSEl M3MEHHUTH CBOICTBA AYeeK, MX HYKHO BHIICIWTH.

OpgHa syelixa BBIAEJAETCA IHENYKCM MBIIOLEIC Ha Hed., [MuanazoH
BEIZICACTCA NPOTACKBBAHHUEM VYRA3ATENA MbIIOH IIPH HAMKATOH
JIEBOHM KHOMKEe U3 ONHOTO Yyrjia B APYro#l (IPOTHBOIOJGXKHEIN).
CTpOKH BLIAENAIOTCA E JIEBOM cTOAOIEe, IIe 3aO0HCAHEI HX HOMEe-
pa. Cronfuil BBIAEAAIOTCSI B BepPXHell CTpOKe, Ije SAlMHMCAHLEL MX
HMeHa.

Jia IepeMeINeHnA W KOMHPOBAHWA JAHHBIX MOXKHO KCOOJIbL30OBATDH
Oyvidep ofMeHa MIM MepeTACKMBAHHE JHANIASOHOB MEIIEBIO.

Jna BeAESIeHHBIX A4YeeK MOMKHO HSMEeHHTH (GOpMAaT BBIBOAA AAH-
HEIX, InpudT, UBeT (pPoHA, BEHIPABEABAHNIE, PDAMKY.




PepaktnpoBaHue n ¢opmMatupoBaHue Tabnumub

UHTennekT-kapTa

AYEeNKH | |,unana30na| | CTPOKH I | crosbua J
. J

| Bouerenve |
bIeJICHHue

PemakTupoBaHue JaHHBIX
{ PepaxkTupoBaHue Yananenue cTpoK/cTon0O1IOB
BcraBKa cTpoK/cTOI0110B

L ®dopmaTupoBaHuE I

HIpudTt

3auBKa A4YeeK

Pamka

dopMaT BEIBOJA JAaHHBIX

Puc. 4.16

Bonpocbl n 3apnaHuvs

1. Kak MO>XHO BBIJEJHTh OJHOBPEMEHHO HECKOJIBKO sA4YeeK, pacIio-
JIO}KEHHBLIX B PAa3HBIX MecTaX TaOJIMIIbI?

2. Yto OymeT B siUeiiKe 3JEKTPOHHOI TaOJIUIIBI, €CJIM BBECTH B Heé
yucio 12 ¥ yCcTaHOBUTH IPOLEHTHBIN (opmart?

3. BrImosiHuTEe MO yKa3aHUIO YUYHUTEJs 3aJaHUA B paboueil TeTpagu.

MoarorossTe coobuwieHue A

a) «HMcropusi 3JIeKTPOHHBIX TaOJInIL»
6) «Yto Takoe VBA?»
B) «YcJoOBHOe (hopMaTHpPOBaHUE»

UHTepecHble canTbl:

excelworld.ru — «Mup Excel»
planetaexcel.ru — <«Ilnamera Excel»
wiki.openoffice.org/wiki/RU/kb/module/calc — cnpaBxka no Open
Office Calc
help.libreoffice.org/Calc/Welcome_to_the_Calc_Help/ru — cnpaska
ne LibreOffics Calc



n INeKTpoHHbLIe Tabnuubl

MpaxTU4eckana paboTa

BemmosEATE HOpakTA4YecKyo pabdory Ne 27 «OdopmueHue sSiaeKTPOH-
HBbIX TAOHHI» .

§25
CtanpapTHble PyHKLUMMK

Knroueewvie cnosea:

®* cyMMa ® MAaKCHMYM
® QHATIABOH ¢ cpexgHee apHpmMeTHYecKoe
* MAHHMYM

Moie anexTpoBHLIX TAOMMI] CBASAHA €IEé M ¢ TeM, YTO OHH CO-
JepkaT GoJLOIoe KONMHYECTEC BCTPOEHHHIX (GYHKIMI. PYHKIIEH MOrYT
BBHITIONIHATL JOBOJLHO CJOJKHBIE BRIMMCICHHA K 06paGaTHIBATE JAHHHE
Cpasy ILeJoro JHANA3S0HA AYeeK.

CymmuposaHne

IIycTs, BampEMep, HAM HYKHO HOZCYHTATh CYMMY SHAYEHHH B dAuel-
rax Al, A2, A3, A4, A5,

Banmwure GopMyny, ¢ NOMOULBK) KOTOPROA MOXHO CAOXWTL 3HAYSHU
ATUX AYeeK.

Dopmyny, B KOTOPOH HEePeUMCASIOTCA BCe sSUelKU, OUEHb TAMKEN0
HCIIONL20BATE AJIA AMANAZ0HA, COCTOAINEro, crkasxkeM, ua 1000 aueex.
CranpaprHas ¢yaroua SUM (B pycckoid Bepcuun Excel — CYMM)
OO3BOJIAET CIEJIATD TO Ke camoe GoJsiee KPACHBO:

=SUM(A1:A5)

B ckobrax zanmpcaH ajgpec AMAINA30HA, BHRJIIOYUAICINErQ Bce HYXHHE
AYeAKH.

M HaiiguTe B AONONHWUTENLHBIX WMCTOYHWKAX MepeBos, aHrMMICKOre CnoBa
SUM Ha PyccKkuid A3bIK.

Afpec IHATIABOHA COCTABJIAETCA A3 ABYX 8IPECOB AdYeeK, PacIoao-
JMEeHHBIX B JIEBOM BepPXHEeM H IpaBOoM HHMHEM YVIVIaX IJHAITA30HA4, OHH
pasgensiores aepoerouneMm. Ha pue. 4.17 Briaenes amamazom B2:CH.




CTtaHpapTHble PyHKUUN

Puc. 4.17

3anuwuTte anpeca =hifeneHHLIx AManasoHor (pr+c, 4 18)

a) 6)

B) r)

Puc. 4.18

Boipenute B Tabnuue auanasoHbl A1:C1, A1:A2, A1:B2, B1:B3, A1:C3,
B2:CS.

CkonbkO f4eeKk BXOAUT B AuanasoHbl:
a) A1:A2; 6) A1:C1; B) A15:A48; r) B16:G16; n) B3:G5; e) F12:G25?

3anuwute ¢GopmMyny, C NOMOLbIO KOTOPON MOXHO HAMTU CyMMYy BCEeXxX
3HayeHuin B ctonbue F, koTopble pacnonoxeHol B cTpokax ¢ 15-n no
37-10.



n BnexTpoHHbIE TabnMUb

198

Yrobn He O0MIHNOKTLCH, OpH BBoJAe GoOpMYABl ¢ (GyHEIHeH MOoM-
HOo HalpaTr HazBanue (GYHKIIMH, OTKPBHITH CKOOKY, & 34TeM MEIIILI0
BELAGJINTE HYKHBIH AHANA30H DpAMO B TabJaAOe M 2aKPHITh CKODKY.

Pyaxnns SUM yMmeeT CKJISALIBATE AAHHEIE CPAasy H2 HECKOJIbKO
OHANasoH0B. HaopumeDd, HyKHO HAWTH O0IYIO 3apmaaTy ABYX Opurajm
pabounx (puc. 4.19).

A B C D
1 Bpuraga 1 Bpuraga 2
2 | Ueauon 25000 p. | Cmgopos 30 000 p.
3 | IIerpom 17 000 p. | Mareer 35 000 p.
4 Iumenor 15 000 p.
5 | Beero 122 000 p.
Puc. 4.19

Jannwute B fAveke BS5 dopmyny, © NOMOWbIO KOTOPOW MOXHO Haidmh
obwyio cymMmy 3apnnart pabounx obewx Gpwrag,

Onas pemeAns STOH 3agadl AOCTATOYHO OZHOTO BEISOBA (DYHKIMM:
=SUM(B2:B3;D2:D4)

A,u,peca AHAaIlasdniloB, KOTOpPhIe HYAHO HCIOONB30OBATE, HNepedHCHIA-
I0TCA 4Yepes TOYKY ¢ zanaToil. B peXuMe pefakTHpPOBAHHA (GOPMYIIH
(vnapuima F2) MOMHO YBHAETH, KAKHe JHANA30HEB YUYACTBYIOT B BBl
YUCHEeHNAX (OHM BBIICAAIOTCS HWBETHHIMH DAMKAMI).

BcnoMmHWTe, Kak MOXHO BbifiefIuTh HECKONLKO OUanasoHoB.

Pyaruma SUM ckaaaplBaeT JAHHEBIE TOABKOC M3 AYEEK ¢ YHCHAAMA,
HA OCTAJBHBIE «HE oOpamaer BEuMAaHMSA». IlosroMy B Hammedl zamave
OpaBHIBHHE pPe3yABTAT MOMHO OBLI0 HOXYYHTE H ¢ IOMOHILIO Gop-
MYJIBI

=SUM(A1:D4)

Kakve ymcna noseATCA B AYeilikax ¢ dopMynamu nocne seoga ¢opmyn,
nokazaHHeX Ha puc. 4.207?




CTanpapTHbie GyHKUMN @

a) A B 6) A B
2 15 1 7 5
—B1-83%A1 2 | —suM(a1:B1) | =SUM(A1:A2)
—SUM(A1:B2) 3 —SUM(A1:B2)

8) A B r A B

3 6 1 4|=B2-3%a1
2 |-B1-Al |=A2-B1 2 [=B1-3%A1 18
—SUM(B1:B2) 3 [=SUM(B1:B3) | —=SUM(A1:B2)
Puc. 4.20

B aveiikax avanasoda A1:A3 HaxoOATCA OAHO3HAYHLIE HATYPANLHBIE YWMC-
na. B auedky B1 3anucann dopmyny =A1+A2, a B Adveiiky B2 — dop-
myny =A2+A3. Mocne eeopa dopmys 3HadeHue 8 B1 ctano pasHe 16, a
3HaveHwe B B2 paBHo 15. Kakwe uwvcna morin ObiTe 3anUCaHbl B S4eiku
Ouana3zoHa A1:A37 Haigure BCEe BapWaHTHl.

Mocne eBopa ecex dopmyn B aveike B3 nossunoce yucno 16. Onpe-
nenute, Kakoe yvcno Suino 3anwcaHo B Aa4einke B1 v kakwe uwvchna no-
ABATCH B Auelikax A2 v B2 nocne esopa dopmyn (puc. 4.21).

A B
1 1 ?
2 | =SUM(A1:B1) =8SUM(A1:A2)
=SUM{A1:B2)
Puc. 4.21

MUHUMYM, MaKCUMYM, cpeaHee apudmMmeTndeckoe

InA BEYUCIEHNA MHEHHMAJRHOTO H MAKCHMAJBHOIO 3HAYeHHN mNc-
nonsayiorea @gyurmaun MIN m MAX (B pyeeroi Bepcum — MHH
u MAKC). IIpm ux BB30OBe B CHODKAX MOMHO 3aJATh OAHH HNIH
HeCKOJIBKO AHATA30HOB, HAIIPUMep:

=MIN(B2:C4)

=MAX(A1:A20:;C1:C20;D8:D34)

Onpenenvte 3HAYEHMA BCeX aAveek nocne esoga dopmyn (puc. 4.22).
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A B C D
1 2|=A1"B2 =MIN(A1:B2) |=MAX(A1l:B1)
2 |=A1-B2 4|=MIN(A2:B2) |=MAX(A2:B2)
3 |=MIN(A1:A2) |=MIN(B1:B2) |=MIN(A1:B2)
4 |=MAX(A1:A2) | =MAX(B1:B2) ~MAX(A1:B2)
Puc. 4.22

3anvwute B TETPAOW HECKONLbKO PA3NMuHbIX HOPMYN, KOTOpLIE NPWU BBO-
he B Aveiiky D4 BbiBedyT TOT Xe& Pe3ynsTar

Cpennee apupMeTndecKoe (CyMMY UMCeS, PA3ACIEHHYIO HA HX KO-
aungaecTso) BeiyAcaAer GyHRKnaa AVERAGE (CP3HAMY), manpmmep,
=AVERAGE(B2:C4)
=AVERAGE(A1:A2(;C1:C20;D8:D34)

BKCNEPMMEHTANLHO  BLISICHUTE, Kakue sMelikd  yduTbiBaeT  yHKLUMA
AVERAGE. Mpoeeptre & paboty B TPEX CRy4anx, KaXAabid pa3 sbluvcnan
cpedHee apudmMeruyeckoe ana awanasoHa Al:B2 (puc. 4.23).

a) Al B | ® Al B | " A | B
1| 2 1| 1l 2 1 1 2
2 3 4 2 3 2 | Cymma
3
Puc. 4.28

Onpegennte 3HadeHWna Bcex fYeek nocnhe sBoaa ¢opmyn (puc. 4.24),

A B C

=B2-3*Al =AVERAGE(A1:B1)
2 [=3*A1+B2 6| =AVERAGE(A2:B2)
8 [=AVERAGE(A1:A2)} | =AVERAGE(E1:B2) | =AVERAGE(A1:B2)

Puc 4.24

3anvwure B TETPAOW HECKONBLKO PA3NVMYHLIX GOPMYS, KOTOPLIE NpWU BBO-
ae 8 adeiky C3 eoiBeaAyT TOT Xe pesynbrar.

NpeanonoXxviM, 4To HaM HYXHO BbIMMCAWTL CpedHee apudgMeTUdecKoe
3HAYeHWA, 3anMcaHHbIX B ABa Anana3oHa, A1:A2 v C1:D2 (puc. 4.25).




CranpapTHble GyHKUMK @

A B C D

Puc 4.25

BuiICHUTE, MOXHO AW HAATW cHavyana cpeaHee apwpmerndeckoe ans

KaKA0ro AuMana3cHa, a 2artem — cpegHee apudMeTUdeckoe w3 ABYX

NOMYYEHHbIX CPeOHWX:

1) epqmcnuTe 8 aueitke A3 cpepHee apudmMeTUdECKoe ANA AvanalcHa
AT1:AZ;

2) BeMMCAKUTE B sdveilke C3 cpenHee apupmMeTMHecKoe AnA Avwanaz3oHa
C1:D2;

3) enuncnute B AYelike B3 cpepHee apwdmetudeckoe OnA AManasoHa
A3:C3 («cpepoHee U3 CpegHuX»);

4) BeMMUCNUTe 8 Adveiike B4 cpepHee apudMeTudeckoe ONA AWanNa3saoHa
A1:D2 (NpasmnsHOe 3HavYeHWe cpedHerc apuwdmMeTUHeckoro).

CpaBHUTE 3Ha4eHMA B A4elikax B3 u B4, cpenaiite BoiBOAbI.

Apyrne dyHKUUK

Mer n3yyum emé oaay dpyurmuo — SUMPRODUCT (CYMMIIPOH3B),
KOTOPAHA BRIMHCAAEST CYMMY IIpPOH3BefeHHH fSdUeeK IBYX AHAIA30HOB.

IpeanonokuM, YTO HAM HYKHO IIOCTPOATH 3JEKTPOHHYIO TAOIHIY
ANA pacdérTa CTOAMOCTH NOKYIKHM B Marasuae (puc. 4.26).

A B C
1 Torap ena KoauuectBo
2 | Moaoko 50 p. 3
3 | CueTana 25 p. 1
4 | Ilpaeux 156 p. 4
5 Cymma 235 p.
Puc. 4.26

SanuwuTe B TeTpagu GOpMyny, KOTOPYIO HYXHO BBecTW B Aveiiky C5.

Taxue QopMyIbl 09eHb TAXKEJ0 BBOOWTH, Koraa B rtafaunme He-
CKONBKO cOTeH (MM gayke Thicauw!) crpok. Ofparire BHHMAHHWE, UTO B
aroi QopMyJae YUACTBYIOT fueiixm ABYX AuamasoHoe: B2:B4 u C2:C4.
Coauana mepeasa f4eiiKa IIepBOro AMAINASCOHS YMHOMKAETCA HA IIEPEYIO
AuefiXy BTOpPOr¢C AHAIA30HA, BTOpadgd — HA BTOPYW H T. A., &4 3aTeM




n BneKkTpoHHeIe Tabnuubl

Bce H5TH NpoHsBeaeHusa ckKiaagnipawrcsa. Dyurnua SUMPRODUCT ae-
JaeT BCé 3TO cpazy, mosToMy B CH MOKHO 3ATHCATE QOPMYIY

=SUMPRODUCT(B2:B4;C2:C4)

9ta GHYHEOUA OPMHAMAET ABA APTYMeHTa — OHATAZ0HB OZHHAKOBOH
JJIHEL.

DJIEKTPOHHBIE TEOMMIBL COREPIKAT OYeHb MHOIC BCTPOeHHBIX (VEHK-
UM, KOTOpHe pasbUTH HA FPYNNE: MaTeMaATHYECKHe, JIOIHYeCKHe,
TeKCTOREHIE M AD. Bojee caokHBEe QPYHKONA, KOTOPHEe NPHMEHAITCH
npu obpaboTke GOABOIAX MACCHBOB JAAHHBIX, ME 6yAeM HM3YVUaTh B
CIERVIOIIEM IOOY.

BeiBOAKI

e Oyaruma SUM (B pycckoii Bepecun — CVMM) mcooamayercs
EAsT CHOMKEeHNS BCeX YHCe] B YKA3aHHOM FHANASOHE, HAIIPHMEep
SUM(A1:A100).

s Oyuxnua MIN (MAH), MAX (MAKC) u AVERAGE (CP3HAY)
OPUMEHAIOT AJAS BHYNCACHHSI MHHHMMAILHOTO, MAKCHMAJNLHOTO M
CpeEHEro apudMeTHTeCKOTO UNCEJ] YKa3aHHOTO AUAIA30HA.

o Oyarmuu SUM, MIN, MAX, AVERAGE ne yunrwBaiT (mpomy-
CKAIOT) BCE HEYUCJIOBLIE AYeMKHM, B TOM 4HCIe H OYCTHIE.

s Oyaroum SUM, MIN, MAX, AVERAGE woryr o6paGaThl-
BATH CpPa3y HECKONLKO [JUANIABOHOB, azpeca HYMKHEIX JAHAIA-
30HOB IIEPeYNCIIAIOTCA Yeped TOUKY ¢ SalATOH, HAIPUMED
SUM(AL1:A100;B20:X50).

s dyuxoua SUMPRODUCT (CYMMIIPOM3B) BHUHCHSET CYM-
MY NpOM3BeAcHMUH 2JIEMEHTOB JABYX JIHAIAZOHOB, HAIIDUMED
SUMPRODUCT(A1:A100;B1:B100).

MuTennexkT-KapTa
SUM (CYMM)
MIN (ML)
Crampapresie MAX (MAKC)
PyHEnAR AVERAGE (CPSHAY)
SUMPRODUCT (CYMMIIPON3E)
IIpumepr::

=SUM(A1:A100)
=MIN(A1:A100;B20:X50)
—AVERAGE(B30:F100)
—SUMPRODUCT(A1:A100;B1:B100)

Puc. 4.27




Coptrnpoeka AaHHbIX @

Bonpocel M 3apaHns

BaInoNMHATE N0 YKA3AHHIK) VIUTENA SAaJaHUA B pabodeil TeTpamm.

Mogrorosbre coobLieHUe

a) «CTtaHAAPTHEIE MATEMATHIeCKHe (DYHKIHH»
6) «Crangaprasle pyEROUN pia paboTsl ¢ BPeMEHEM H HATOH»
B) «Crangaprasie GYHKOUA jaas paloTsl ¢ TEKCTOM»

MpakTuueckan padota

BrinonauTe npakTuueckylo pabory Ne 28 «Crappaprareie QyHKOHH».

§ 26
CopTupoBKa faHHbIX

Knarouesvie cnosa:

® COPTHPOBKA ® MHOIOYPOBHEBAS COPTHPOBKA
® IHAIA30H

Kax Bul gHaeTe, COPTHPOBKA — 9TO DACCTAHOBKE MIEMEHTOB CITH-
CKA B BAZAHHOM nopazaxe, g umcen oObIYHO MCOONLIYIOT COPTHDOR-
KY 00 BOBDACTAHHIO MNY YOBIBAHHIO, AN TEKCTA — AN(PABATHHIA (oT
A po ) nnm obparHH andaBuTHREE nopapok (ot H go A).

Mpoctaa copTupoBka

Jnsg Toro uToGsl OTCOPTHPOBATH OAWH CTONOEH, JAHHKIX, HYKHO BHAGIUTH
9TH JaHHbIe H HCIOJIB30OBATE KHOIIKH CODPTHDOBEKH H ﬂl. B Excel
9T KHOIKHM HaXousTcs Ha BRAanie Janwusie, a B OpenOffice Calc

AHAJOTHYHBIE KHOIIKK 4 PACIIOJIO}KEeHE Ha BeDXHeH IIaHelH
HMHCTPYMEHTOR.

BhIACHUTE IKCNEPUMEHTANLHO, KaK MMEHHO COPTUPYIOT AAHHBIE KHOMKK

n m B Excel (M aHanorMMHbIe KHONKK 7] B OpenCOffice Calc).

IMporpamma Cale 1m0 YMOMUaHUIO NMPEMNOJAraeT, YTO MEPBAd CTPO-
K& BBILOEJNEHHOI'O IHAIIA30HA — 2TO0 3aroJIOBOK, M OH B COPTHPOBKE HE
Y4acTBYeT. HaMeHNTL 3TOT peaxEM MOXHO C IOMOIOBK MEeHHD ,HGH-
Hoie —» Copmuposamb.

4
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Kar npapmio, B SAeKTPOHHOH TAOAHNE XPAHATCA CBA3AHHEIE AAH-
HEe, Hanopumep damMuins COTPYAHUKA ¥ ero zapuaarta. Ilpeamono-
UM, UTO HaM HYMHO OTCOPTHPOBATL TO ANGaBUTY COHCOK COTPYA-
HUKOB (puc. 4.28).

A B B
e Corpymaax | Sapoaara S3apnaaTta
'%'| Hzamos 12000p. | [48 17 000 p.
-3 | erpos 15 000 p. _ 11 000 p.
4| Agumon 17 Q00 p. ﬁ%‘@ 2 HBanos 12 000 p.
"5 | Aydos 11 000 p. "3 | merpos 15 000 p.
Puc. 4.28
0 Y70 npov3ornéT, ecnv B Tabnvue Ha pyuc. 4.28 OTCOPTUPOBATE TONLKO
3HaYyeHus ua ctonbua A, He MeHAasa aaHHue B ctonbue B?

Ilepen COPTUPOBKOH CBASAHHLIX OAaHHBIX HYMHO BbLIJEJMTL BCe
CTONOOLI ¢ AAHHLIMH, TOIZA& CTPOKHK OYAYT NEepecTABAATLCA LEAHKOM
(cm. puc. 4.28).

E BoiacHuTe, 4TOo NpouwzoitaéT, ecan B Tabnvue Ha puc. 4.28 Bbigenuts
ToneKo cTonfeyu, ¢ GaMuanaMA U NPUMEHUTL CORTHUPROBKY.
CopTuposka no niobomy cronéuy

Teneps monpobyeM OTCOPTHPOBATL TOT e CHOHCOK IO YOLIBAHHIO
sapnaaTtel (puc. 4.29).

A B A B
:1| Corpynume | 3apnaara : Corpymuar | 3Bapnaara
2 Hpanos 12 000 p. A Axumon 17 000 p.
ﬁ{ IleTpon 15 000 p. \N' Iletpor 15 000 p.
4| Axnmos 17 000 p. 2 Minamon 12 000 p.
5 | Dy6oe 11 Q00 p. NyGos 11 000 p.

Puc. 4.29

3meck yiKe KHOUKH H ml He MOMOTYT, IIOTOMY YTO OHH BCeTAa
COPTHPYIOT N0 NePBOMY CTOJNOOY BLIASIEHHOTO AMANA30HA.
CHauajsia BEIZeJUM Bech AuanasoH Al:B5 (smecTe ¢ 3aromoBkamMmu).

ITocre sToro B mporpamme Excel Hy:XRHO IDEJKHYTE HA KHOIIKE
Ha BEKJagke JaHubie, BaTeM BHOpPaAT: HYKHHH cToaben € HOPAAOK
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COPTHPOBKH (B JAaHHOM clyuae — croabei; 3apnaama, COPTEPORKA
no yomBauuw). B nporpamMme Calc nenmoasayerca MeHI0 HaHubie —
Copmuposameo.

MHoOroypoBHeBas COPTUPOBKA

Ilpennonoxcum, B TAONHIE 3aOMCAHL! JAAHEBIe o0 anbfoMax wMy-
3HIKAJILHBIX TPYII, KOTOPBIe HYMXKHO OTCOPTHPOBATE II0 HAZBAHHIO
IPYOORL, a4 aAR00MEI KQIRAON TPYIOE — [0 TOAY BHOYCKA (HOBBIE
ansfoMel — B Hauane} — puc. 4.30. Tarkyw COPTHPOBKRY HA3ZLIRAKOT
MHOTOYpOBHEBOI.

A B c A B C
1| 'pynma Annbom Ton 1| I'pynna Annbom TI'oa
2 | Twoba Nazaii 3s... 2002 ﬂ 6 | Topon 312 | Horax My3rIKa 2010
3 |Topox 312 | OGepHuCH 2007 8 | Fopoa 312 | OGepuuce 2007
4 | Jwobo Cpon 2009 !‘.éﬂa%& 5 I'opon 312 | Bue 30m:l gocTyna | 2006
5 | l'opox 312 | Bue sonnt goctTyna | 2006 4 | Twoba Cpon 2009
6 | Fopox 312 | Horaa Myaslka 2010 2 | Twoboa Hapait aa... 2002
7 | Jwoba Kombar 1996 7 | Jioba Kombar 1996

Puc. 4.30

B mporpamMe Excel MHoroypoBHeBas COPTHPOBKA BLITOJEAETCH
¢ OOMOIOBIO KHOOKH Ha eraaake Hauuwie, a B Calc — wuepea
MeHKw Janunwme — Copmuposams. 3ajaHHe HA COPTHPOBKY B Halmei
aggade Moxxer ObITh 3aaaHo tax (puc. 4.31),

Cop'rupona'rb no I Mpynna I IOT Agos I

3aTemM no | roa =] [No y6uisanmo

Pwc. 4.31

Bonpocbkl U 3a8aHuN

1. O6psacHHTe, TodYeMy B DAEKTPOHHHX TalJaHnmax, Kak Np&BHJIO,
HeJB3fA COPTHPOBATE TOJNBKO OAKH crojifel ¢ JaHHBIMH,

2. Kax BB ayMaere, YTO IPOHUBOHAET, eCIM B CTOJDIE, IO KOTOPOMY
BHIIOIHACTCA COPTHPOBKA, €¢Th nycreie Adeiiku? IlposeprTe cBOé
NpeAnoNoXeHHe ¢ IOMOIINLIO OPOTPaAMMBIL,

3. BeinmosHHTE MO0 VKAZAHHIO YUHMTEeNd 3adaHHs B pabGouell rerpasm.
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A

flogrorosbre coobuieHne

«¥YMHAA cOpTHPOBKA comcka daiaos B Windows»

HUHTepecHbie caiTobl

technet.mierosoft.com/ru-ru/magazine /hh475812.aspx — coprupos-
ka ¢aitnos B Windows

MpakTuieckas paborta

BrIOJHATE NPaKTHYECKYH pabory Ne 29 «CopTHpoBKAas».

§ 27
OTHOCUTEeNnbHbIEC U a0CONIOTHbIE CCbINKN

Kmwoueevte croea:

* OTHOCHTeABHAadA CChIJIKA & CMeNIISsHHAA CCBLIIKA
¢ abCOMIOTHAH CCLIIKA

YTo npoucxoamt npu KOHHpOBaHHH?

JagaiiTe NpoBeféM SKCHOEPHMEHT: BBeAEM JI00BIe UHCNA B A9eMKA JHa-
nazona Al:B2, a zarem dopmyay =Al1+B1 e sueiixy C1 (pme. 4.32).

A B Cc
1 =Al1+Bl1
2

=~

Puc. 4.32

Barem croampyem dopmyny uz gueitrn Cl B sueiiry C2 (pampm-
mep, depes Oydep ofmMeHa MAM NepeTAIWE MBIUIBIO IIPA HAaXAaTOH
gaasume Ctri),

BuiACHUTE, Kak uameHunace GopMyna nNpy koNUpoBaHuW. Kak Bol Ayma-
eTe, NOYeMy OHA V3IMEHWNZCh UMEHHO Tak?

B mameit dopMyse G61MH ABe CCHLIKH H& APYryae SueKi, obe oHH
uzMeHaucs (puc. 4.33). Mu ckronmpoBanm dopMyny HAa OZHY A9ei-
Ky BHH3, DOSTOMY B KaxJO0M CCHUIKE HOMEpA CTPOK YBEJIHYKINCH HA




OTHocUTeNbHLIE U aBCONIOTHBIE CCbITKU

enmEuny (B3 Al moayumioce A2, a ua Bl — B2). Eciu ¢RONHUPOBATE
dopMys Iy BIpABO, TO yBeJHYaTCH HOMepa cToabmor (cm. puc. 4.33).

A B C D

1 3 .}=Al1+Bl1 ‘.:::"=B1+Cl

2 4 1=A2+B2 [=B2+C2
Puc. 4.33

B obmemMm cayuae, ecanm ¢opMyJa CKOOBEPOBAHA HA N A9€eK BIpDA-
BO A nm A4YCceK BHH3, BO BCeX CCBIIKAX HMeHA CTOJIG].LOB VYEBEJIHYIHEA
WTCA Ha 71, & HOMepa CTpOK — Ha m. Taxkue CCEIIKHM HAZEIBAIOTCA
OMHOCUMETbHRBIMIU.

AJfpec A9eliKM B OTHOCHTEIBHOH CCBUIKE IIPH KOIHPOBAHVH H3- 0
MCHEETCA TaK Ke, KAk H3MeHAeTcA ajgpec A4YeliKM, B KOTOpoi
ganmucaHa (opMya.

JpyruMu ¢A0BaAMK, OTHOCHUTENLHAN CCHLIK& <«3AIIOMHHAET» B3aHM-
HOe pacnoaoxeHne sueeK. IIpn konmpoBanuH GOPMYyJIBI COXPAHAECTCHA
CBA3E A4YeEK Mexxay coboii.

dopmyna =C13+F4 3anucaHa B sdeiiky D8. Kakas $opmMmyna noayuuTcs,
eCAM CKONMpOoBaTh Gopmyny U3 sveilk D8 B AYSAKU:
a) B8; 6) F8; e) D6; r) D12; a) B6; e) B12; x) F6; 3) F12; w) AB; k) G37?

Taxoe HaMeHeHHe GOPMYJ IIPH KONIAPOBAHHHM OY€HL YAOOHO OpH
sanogHenuH Goabmaux tabaun. Ilpeanonoxm|m, 9Te B ABYX croabmax
TAOJHILI XPAHATCHA AOXOAE M PACXOALI KOMIAHUM 34 IEDBHIE MECHITEL
roja, H HYKHO NMOACYIHMTATE OPHOLLIE (PASHOCTE AOXOZOB H PACXOAOE)
38 Kamaeli mecsn (pme. 4.34).

A B c D,
Mecan | Joxomer | Paexoner | Iputiim Maprep
BANONHEHH A
Ausaps (530 000 p.| 126 000 p. | =B2-C2
derpans |532 000 p. | 125 800 p.
MapT 635 000 p. | 224 000 p.

W Do | -

Puc. 4.34
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o

Konmeuno, Ais HECKONBKHX CTPOK MOMKHO H BPYYHYIK) BIHCATH B
aueitkd D3 u D4 symave GopMynsr, HO MOMHO TPOCTO CKOIHPOBATH
B HEX ¢dopMmyay m3 D2, mpu 5TOM CCHLIKM HM3MEeHATCA KaK pa3 Tak,
KAK HYXKHO.

Jna GRICTPOro KONMBPOBAHHA YAODHO HMCIONB30BATE MApHKep 3anoi-
HeHAA — YEPHHIHA KBAJDATHK B OPABOM HHAMKHEM YIUVIY BHIEJEHHOM
AYEHKH: ecJIH TEepeTAIWTL ero MBINILI0 BHU3, TO dopmyma m3 D2 Oy-
JeT CKOOKpPOBaHA BO Bce A4YeMKM, Uepe3 KOTOphle NpoIlell YKA3aTelb
MBIOH. Ecay BEIIONHHTE ABOMEHOH WIEJTYOK HA MapKepe 3al0oJIHeHH:,
To hopmyaa OyZeT CKOMHPOBAHA BHUI A0 KOHNA AaHHBIX B IPeABLINY-
mem crToadme. ITo YAOGHO, eClH KOJAHUECTBO CTPOK B TalauIe BeJH-
KO, Hanpumep 1000 nam 10000.

MNpoeepsTe SKCNEPUMEHTANBHO, MOXHO AW C NOMOWLID Mapkepa 3anof-
HEHWS KONUPOBaTL GOpPMYNy B SPYMMX HamnpasNeHUAX: BBEPX, BNPABO M
BRERO.

AGCONIOTHBLIE CCbLUIKM

Hacro GeIBaeT HYMMHO, 9TOGBLI DY KOONHPOBAHHH CCHELIKA HE MIMEHS-
adack. Hanpumep, nyers B cronbue B zanmcannl gaHELIe o 3apiniaTte
pafoTHEKOE KoMonaHuMK. Mg »ToH 3apliaTH BEIYHTEETCA OOZOXOAHEIH
HAJOr, H OCTATOK BHZAETCA HA PYKH COTpYABAKY. PasMmep Hajora
gamucad B suyerry Bl m #HYKAO, yrofbl IpH HASMEHEHHV JHAUEHHA
oToli AYelKH HEePeCUYNTHBAANCE BCe AaHHAbie B Tabmune (puc. 4.35).

BCNOMHWTE, KaK 3aNUCaTh B A4eliKY aNeKTPOHHOW Tabnuupl 3HaYeHue B

NPOLEHTAX.
A B C
1 PazmMep RaJora 13%
2
8 Corpynunx 3apnaara K mrimave
4 | Hpanor H.H. 23 000 p.
5 | Ilerpos IL.IL. 18 000 p.
6 | Cumopor C.C. 32 000 p.
Puc. 4.35




OTHOCKUTENBHBIE M ABCOMOTHLI® CCLIIKA

Jdonas saponarTel, KOTopafd BEIZAETCA COTPYAHHKY {3a BBIYETOM Ha-
gora), pasHa 1-Bl, 3T0 sHaueHHe HYMRHO VMHOMKHTE HA BeJHYUHY
noaHoit sapunatel. Takum obpasom, B sueiike C4 gommua OsITe 3a-
nucana cgopmyna =B4¥(1-B1).

HYT1o nonyumTcH, ecnn ckonupoBath dopmyny =B4*{1-B1) vz sueliku C4
B Adeiku C5 u C67?

Kark BB DOHAIH, HAM HYXHO KAK-TO SAIPETHTL HEMEHEHHE CChLI-
Ku Ha Bl npm xonupoBanmum. [aa 2Toro nepea mMeHeMm cToabosa
M HOMEPOM CTPOKH BCTABAAIOT 3HaAK «$», Tag uro dpopmyna 5 C4
opunrMaer Bug =B4*(1-$B$1). 3mech ccblnixa Ha sveiiky Bl —
afcoqioTHAA, OHA He H3IMEHAETCA NOPH KONHPOBAHHN, IIOTOMY YTO
BaIIOMHHAETCH TOYHOe MeCTO AYelKHm B Tabauie.

AfcomoTHada CCBLIKA IpH KOOHPOBAHHHN He H3IMeHAELTCH.

Jns Toro uro6ml GBRICTPO cAeNATH CCBUIKY B (opmylie afCOHOTHOM,
HY!KHO YCTAHOBHUTh KYpCOP BHYTPE CCBUIKH M HaXATh KJaaBdiny Fd4
(B Excel) nunu xombumaumwo gnagum Shift+F4 (8 Cale).

CMellaHHbIe CChIJIKM

Teneps noupofyeM DocTpoMTE TalAHUy yMHOMXeHHH Dx 5 (puc. 4.36).

A B C D E F
| § 1 2 3 4 5
2 1 1 2 3 4 5
3 2 2 4 6 8 10
4 3 3 6 9 12 15
5 4 4 8 12 16 20
6 5 5 10 15 20 25

Puc. 4.36

IIpu u3MeHEHUM YHCeX B NepBOM CTPOKe M B crondoe A Bee
3HAYEHMA B UEHTPAJBHOH 4YacTH TalAHIEl TOJMKHEL NePeCYHTHIBATHCH,
T. e. B A49eiiKkax gmanasoHa B2:F6 poknml OvITh SamucaHEI (op-
MYABI.
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0

BY

KoHeuyHO, MOMHO BHOHCATE B KAXKAYIO H3 25 gueer cBOIO hop-
MYJIY, HO 3TO HAOBOJIBHO yToMuTenbHo. Ilompofyem sammcaTs OTHY
dopuayny B Aqueliky B2, a saTeM CHODHMpPOBATH €€ BO BCe OCTAJBHEIE
AYEHEH,

BanuneM HYXHEBIC GOPMYJIE ANSA ABYX VIVIOBHEIX Adeek, B2 u F6.
B B2 pomxua 6pITH 3anmucanHa ¢opmuyia =A2%Bl, a 8 F6 — ¢Qopmyna
=A6%F1 (puc. 4.37).

A B c D
1 ! 2 3 4 5
2| 1 |-a2*B1
3| 2 ]
4| 3
5| 4 :
6 - ST S e e L —AG*F1
7
Puc. 4.37

3anvwuTe B TeTpaay GopMynbl, N0 KOTOPBIM AQDKHBI BRIYMCNATLCA 3Ha-
yesvna B aderkax C3, F2, B6 u E4.

Mel BHAMM, 4TO nDepBEIf cOMHAONKNTENL B (GOpMYyNax — 3ITO 3HA-
ygame Adeiiky mz cronbna A, A HOMep cTpoKM MeHsercs. Ilosromy
HMA cToabma A B NepBod CCBUIKE HYXKHO 3a0JIOKHMpOBATE OT H3MeHe-
Huii, a HoMmep cTpokH — HeT. Haa dbopmyasl B B2 momxyuaem Taryio
cehLIKY: SA2. AHAJOTMYHO TOCTYIAEM AJS BTOPOTO COMHOMKUTEN!
OH Bcerma OepérTcsa M3 nepsBoil crporm, a croaben MeHsercsa. IlosTomy
HYRHO 3a0JOKMPOBATL HOMED CTPOKH, OCTABHB CBOGOIHBEIM H3MeHSH-
omeeca uMsa croabua. B umrore moayvaem aaa agelixm B2 raryio
dopuyry: =$A2*B$1. Dry dopmyly HYKHO 3anmcars B B2, 3areMm
CKONIMPOBATE BOPABO Ha amanasoH B2:F2, a moTroM meperamiuTe Map-
Kep zamojaHeHuwA (yKe IMeJOro AWAIAZ0HA) BHHE HA OCTAJBHYIO dYACTh
TabJIHUIEI.

Cepiikm Buga $A2 mw B$1l HAsHEBAKTCS CMEIIAHHLIMM, ¥ HHX
OJHA YACTb (HOMED CTPOKH HMAH MMA cToN0ila) 3aIlUINEHBl OT H3Me-
HeHW# Np¥ KONWPOBAHMM, & BTOPAA MOXKET HSMEHATHCA.

CMemaEBEAA CCHIIKA — 3TO CCBHIIKA, B KOTOPOH TONBKO OZHA
YyacTh (HOMEp CTPOKM MM HMHA ¢ToadIa) MBMeHdeTcs HPH KOIH-
POBAHUIHN,




OTHOCWUTENbHBIE 1 ABCONIOTHLIE CChINKW

Adna Toro uyrobel OBICTPO H3MEHHTE THI CCEIIKH B dopMmyre,
HYKHO YCTAHOBHUTEH KYPCOP BHYTPH CCHEUIKM M HAMATL KIaBHiny F4
(8 Excel) unm womGunannw wnaswmm Shift+F4 (8 Calc). Haopumep,
€CJIM HAYATEH ¢0 ccHUIKKM Bl, moese mepeoro Ha:kaTHA OOJNydHTCA a0-
coarotTHaa ceuunka $B$1, nmocae Broporo — cMemmanHas ccelaka B$1,
a mocae Tperkerc — $B1.

BeiBOAL

s Anpec si9eMKH B OTHOCHTENBHOH CChINMKe (cehinke puga Al) opm
KONINPpOBAHHH H3MEHAETCA TAK JXKe, KAK H3IMeHAeTCA ajpec Ageii-
KM, B Koropoil sanmecana dopmyna.

¢ AGcomioTHaA cchlaka (ceceuixa pana $A$1) npu kKoouposanmm He
H3MEeHAeTCH.

¢ CMemanHasa ccblnka (cchunka suga $A1 manm A$1) — sT0 Cewln-
K4, B KOTOpPOH TOJILKO OZHA YACThL (HOMEp CTPOKH HJIH HMA
cronfna) UsMeHAeTCH TPH KODADPOBAHHAH.

HapucyiiTe B TeTpaam WHTENNEKT-KapTy aToro naparpada.

Bonocsl ¥ 3apaHMnA

1. B Kaxkux ciayyaAXx IPH KONMUPOBAHHMHM CCLLIKA MOMET CTATL He-
neiicTeATensHON?

2. B Kagkumx cJay49adxXx OpH KOINHPOBAHHH HEe H3MEHUTCA CCBLIKA
$A12? cerika A$12?

3. ChopMynaupyiiTe MpaBmiIC COCTABJEHAR CMEIIAHHEIX CCBIJIOK.

4. B KaKHX ciayyafaX HYMKHA HMeHHO afCoNwTHas CcCBIAKA (Heanssa
ofodTHCE cMeINAHHONR)?

5. BelmoJHUTe MO YKASAHHIO VUHTENd 3ajgaHnsa B paGouell Terpaam.

NpakTHyeckan pabora

Brimosnante mpakTrdeckyw pabory Ne 30 «OtHocurenbHbie u abco-
JIOTHBIE CCBIIKH»,




n 3nexkTpoHHble TabNWLbI

§ 28
AnarpamMmmel

Knwoveevie cnosa:

e AuArpaMMa

¢ crona049aTad AuarpaMma (CHCTOrpamMma)
s pan

® KaTeTOpHA

nereHga
rpadur

KPyroeasg amarpaMma
TOUeUHAdA JHarpaMMa

Y10 Takoe amarpamma?

Korga uemoperk BHMAUT M OHITACTCA MNOHATEL YHCJOBLIE AaHHble, OH
BEIHYKAEH B YMe AHAIMSHPOBATE 5TV HHGODMAIMIC H JEJNATH BH-
BOAEL. OT0 TpeOyeT 3HAYHTENBHEIX YCHUJIHH, OCOOEHHO €CJHN YHCeN
MBEOTO. IlosTOoMy yaoOHO npeacTaBAATE MADOPMALIUI0 B HAMIMATHOM
rpahEuecKoM BHAE.

0 Jduarpamma — »5T0 rpadmuecKkoe Hzobpasxenne JAHHABIX.

JduarpaMMbl OOSBOJMAICT OBICTPO CPAGHUME BHAYEHNA, YBHAALTH
H3MEHEHHUA, CAeJaTE BBIBOABI.

C oguuMm BugoM auarpaMMm — rpatbuxamm byuxmuii — BEI yiXe
paboTain Ha YpOKAX MaTeMaTHKH. B sToM maparpade MBI IO3ZHAKO-
MHMCA C IPpYI'HMH THIAMH SJHAI'DAMM H Y3HaeM, KOI'JA OHH IPDHMe-
HAKTCA.

BbIACHATE, OT KAKCro rpeveckoro cnoea APONI0OLIAO CROBO «aAvarpamMmar.

Cron6Guarbie gnarpamMmmbl

Ilpeguonoc:xnM, UTe B TaGaHIEe 3aINCAHBI AAHHBIE O BBHICOTE HEKOTO-
PBIX rOp, M HYMXHO CDABHHTE HX B Harmaauoi dopme. Kar Ber apaete
U3 Kypca MATEMATHEN, IS 5TOT0 MOMKHO HCOOJL3OBATE CTOJOUATYIO

AuarpaMmy (OHA TAKKe HASBIBAETCA THCTOrpamMMmoii) — puc. 4.38.
Bricora, M
A B 10 000
1 Topa BricoTa, M 8 000+
6 000 -
2 | 9BepeeT 8848
4 000 -
3 |Yorope (K2) 8614 2 0004
4 |[IImx ComoHHR 7495 o | 5 e
5 | Bnn6ove 5642 Oeepecr Yoropu IImk  Duebpye
by (K2) Comonm
Puc. 4.38




AwarpamMmb @

B saerTponnoil taCimne HY)XKHO BHACJIHTE BCe JaHHBIEe (BMecTe
¢ 3aroJIOBKaMH), T. e. gmanazoH Al:B5. B mporpamme Excel rucro-
rpaMmMa BCTABJSETCA ¢ OOMOINLI0 RHOIKH INucmozpamma Ha BKIagKe
Bemaexa, a B Cale — ¢ mMOMOMIBIO KHOIKH HJIH OYHKTS MEHIO
Bemaexa — Huazpamma,

HacrpauBaTk ceoiicTBa AMarpaMmsl yaoOHee Bcero uepes KOHTEKCT-
HOE€ MEHIO: IPH INeTYKe IpapBoil KHOIMKOH MBINIA HA AHATPAMME BEI
YBHAHTE COACOK BCEX BOSMOMKHEIX onepanmii. Hampmmep, Tak MoKHO
H3MEHHTb THII AHATPAMMBI, pasMep mpndTa Haguucedl, meHY genae-
HHU Ha ocAx, IBeT cTONOHKOER M Ap. B nporpamme Excel moxHo
HCIIOJIB30BATE BEIAAKH Jlenmost Korncmpyrwmop u Maxem, XoTopee
NMOABJIAKTCA, KOrTJa IUATpPaMma EEIAENeHA.

PaccMoTpumM Tabauny, B KOTOpoil 3aIMCAHO KOJHMYECTEO PASHEIX
AOMAIIHNX JXHBOTHBIX Y TPEX »uTeneil aepepHRA (puc. 4.39).

Urobel M300pA3SHTE 3TH JAHHBIE, MOXXHO HCIOJLB3OBATH CTOAOUA-

TYI0 amarpaMmy (puc. 4.40).

Puc. 4.40

A B C D
1 OEBIIBI KPOJINEH KYPH
2| Ackrun 1 2 5
3 Bacrrun 4 2 5
4 | CeHbKHE 2 3 4
Puc. 4.39

5._
41 [ oBust
Kposxnarn b pade:

34 l KYPH

a1

114

0 T 1 T

\Acbxnn Bacsrnn CeHbm}H
rcameéopuu




n SNeKTpoHHbIe Tabnuub!

8aeck Ha TOPH3OHTANTRHOH OCH OTKJAAALIBAIOTCHA 3Ar0J0BKH CTPOK
(un1n cronbuoB) TAOGNHMOBI, OHH HAZLIBAIOTCA KaTeropuamMH, CToalbnxn
CAHOTO IIBETA — 5TO PHN JAHHBIX, NPeJCTABJIAIOIINI crojxben rTabmm-
nel. Ha amarpamme, npupenéHnoii Ha puc. 4.40, nokazasEbl Tpu paja
OAHHEIX — OBHEI, KPOJAWMKH W XKYpElL. COpaBa oT AHATPAMMEL DasMe-
IIeHA JIEPeHAAa — CIMCOK YCIOBHBIX O0osHaueHMi (1Ber croJ0HKOB
AAf KayXACro pAzna).

IIo puarpamme Ha pmc. 4.40 MBI MOKeM Cpasy HAHTA COTBETHI Ha
BoOpoce THNa «Kaxnx RupoTHRIX Ooapime Becero v AcekHHa (Bach-
xuHa, CeHbKHHA)?». 3aMeTHEM, YTO IO TEM e JAHHLIM MOXKHO IIO-
CTPOUTE MU JPYIrHEe AWATPAMMEL.

0 Kak 6yaeT BuIrMsOeTh auarpamma, ecnv pagsl v Kareropuy Ha pmwc. 4.40
nomeHATb MecTamMn? Ha kakue BONPOCbl MOXHO Nerko OTBETMTb C NO-
MOLLGLIO 3TOW guarpamMmbl?

o Tun puarpaMMbl BHIOHpaeTca Tak, 4yToGbl OBLIO Ay4Yine BHAHO TO,
UTO XO0UeT DOKA3ATE ABTOD.

Buonorn nepecuwTan noceii, 6enok KU 3aliues Ha TPEX y4acTkax
3anoeegHMKa M AOCTpOUNnK guarpammy (puc. 4.41).

f
30
7
25— O oem
ig é B 3aiioer
5

T T

yaactok I yuacrox II yuacrox III
Puc. 4.41

BocCTaHOBWTE WUCXOOHbIE AaHHLIE 8 BMae Tabnuubl.

Kpyrosble anarpammbl

Bu He 3aAyMBIBAJHCH, H3 KAKHX YacTell cocrodT OomEer bBameit
cembr? JlonycTuM, YTO Bce pacxXofpl 8a MeCcAld SamucaHBl B Tabamue
M HYXKHO HAMNIEAHO TPEICTABATH HTH AaHHkle, Huxda 3TOre xopoimo
NOIXOOUT KPYropad AHarpaMma (puc. 4.42),




Adunarpammbl

CemeMHEIN OrOm3KeT

Hpyroe
10%
IIpoesn ITuranue
15% 37%
Opexna
26% KBapronara
12%
Puc. 4.42

KpyroBasa auarpaMmMa IIOKas3bIBAeT JOJIM OTHAEJbHBIX YacTel B
o0IIIeEM KoOJin4ecTBe.

B mamem ciyyae o00Ifee KOJWMYECTBO — 9TO CyMMa pacXOOB,
a JOJIM OIIPeleJyIAIOTCA PacxofaMU MO OTAEJBHBIM IYHKTaM OlomKeTa.

Jduarpamma wuso0pakaeTcs KaK KpPyr, pas3pesaHHbIi Ha dYacTH
(ceKTOpHI), IJIOIIaJb KaXJAOr0 CEKTOpa HIPOIOPIMOHAJbHA OOoJe, KO-
TOPYIO COCTaBJISET COOTBETCTBYIOIIlasi YacTh pacxomoB. Kax mpasmuiio,
Ha TAKOM auarpaMMe TOJIBKO OAWH PAN NaHHBIX.

Pagom ¢ cexropaMu mnoKas3aHbl NIMOANMUCU JAHHBIX — JIOIIOJIHU-
TeJibHAsA UH(poOpManusa mo Kaxaoil yactu. Ha pumc. 4.42 B mommucu
robaBjeHa BeJIMYMHA JOJMU B MPOIEHTaxX (OHA BBIUUCJISETCS aBTOMa-
TUYecKU!) M HasBaHHE KaTeropuu.

Onpepenute ponu COCTaBASIOWMX 4YacTen Mo crenylwmum auarpammam
(puc. 4.43).

a) 6) B) r
a) e) X) 3)
Puc. 4.43

HapucynTte B TeTpagn KpyroBylo Avarpammy, KOTOpasi NokasbiBaeT COOT-
HOLWEHUE OOLWero KoAnyYecTsBa pasfiyHbiX BUAOB XWUBOTHLIX Y XuUTenewn
nepeBHV No gaHHbiM puc. 4.39.

0



n ANeKTPoHHble Tabnvupl

HapucyiiTe B TeTpagym KpPyroeyld) AMATDAMMY, KOTOPAS NMOKA3BIBAET COOT-
HOWeHne OBLLero KONMUHECTBA PAa3MYHLIX BUIOOB XWBOTHbIX B 3anoBef-
HUKE NO OaHHEM puc. 4.41.

Mpaduxku

IIyers B Tabnaume 3anucAHEl PesyAbTATHI HM3MEPEHUH TeMIIEPATYPH
BO3AYXa B TeueHMe 15 greit (puc. 4.44).

A B|C|DIE|F|G(H|I|J|K|LIM(N|O|P
Hens 1 (2|8 (4 (6|6 |7 (89 |10(11,12 |13 (14 (15
Temneparypa, °C(15 |12 (8 | &6 | 9 |14 |12 |11 (15 (17 |18 |14 |16 |18 |12

[

b

Puc. 4.44

Ecny 1o sTHM AAHHBIM IIOCTPOMTH THCTOTPAMMY, TO OHa Oyaer co-
CTOATE U3 GOJBIIOrO 9HCA8 Y3KHX CTOAOLOB, PacliONOMeHHBIX OAH3KO
Apyr K Apyry. Ecam pgawARIX B pPAAY MHOTO, JAYyUIlle HCIOAB3OBATE He
THCTOIpaMMy, & AuarpamMmy tuna Ipagux (B nmporpamme Cale stor
THII ZHMATPAMMEl HAs3bIBaeTcA Junuu) — puc. 4.45.

Hazsarue ocu Sazorosoxr

Hamenenne TeMmepaTypsl B HAYAJIE MAA

~ /"\vé%w

1 2 3 4 5 6 7 8 9 101112 18 14 15
JeHL Habmonenwit
Hassanue ocu

b
=]

-t
@<

Temmneparypa, 'C
|
P

Puc. 4.45

Ha sto#t guarpamme gobGaBienbl HassaHuA oceil. Jlomamas munms
CTPOHTCA MO AAHHBIM M3 TAGHHILI, TOUKHM MOMHO O003HAYMTE SHAYKA-
Mu-MaprepamMu. MoKHO OCTABHTE TOJILKO MAapKeEpH, He COeTHHAA TO4Y-
KN amHpeft. JIMnuA MoKeT GLITH KAK JIOMAHAsd, TAK H CrIaKeHHAad.

IIpn mocrpoermH Auarpamm Tuna I'pagux mporpaMma BOCIDH-
HHMMAaEeT JAaHHBIE 110 TOPHM30OHTAJBLHOH OCH He KaK 9YHCiad, 4 KaK TeK-
CTOBLIE HAANMHCH (KATETOpHH, KAK B THCTOrpaMMmax). Bece MeTHM Ha
TOPM30HTAABHON OCH OJAd STOTO THOA AUATDAMM pPACHOJOMEHBI HA
OJMHAKOBLIX DACCTOAHHAX APYT OT APYra.




Ounarpammel

MocTtpoeHue rpadmkoB PpyHKLMNA

IIycTtes BaM paHa Kakasi-TO (GYHKIMA M HYXXKHO OIIPEeAeJHUThb, KaK
BRIDJIAAUT €€ rpaduk. [nasa nocrpoeHus rpaduKOB HCIOJBL3YIOTCHA
JAuarpaMMbl CHeIIMaJIbHOTO BHJA, KOTOpble HAa3bIBAIOTCA 7Toueunbvle
(8 mporpamme Excel) nin [Juazpammur XY (B Calc).

Hnsa moctpoeHuss rpaduka QYHKIHUHA HYIKHO:

1) mocTpouTh TabGJULy 3HAUEHUM (GYHKIIUM HA 3aJJaHHOM OTPE3KE;
2) mocTpouTh rpaduK IO AAHHBIM U3 TaOJIHIIHI.

BcmomHUTE, KaK BBl Ha ypOKaxX MaTeMaTHKH CTPOMJIM TIpaduKu
¢yHKnuA no toukaMm. CHadajsa HeOOXOAHMMO 3aaTh OTPE30K, Ha KO-
TOPOM CTPOMTCA rpadmkK. 3aTeM BBIOMpAETCs IIAT — PpPasHUIlA MEXKAY
COCeJHMMH 3HAUEHUAMU He3aBHCHMOI nepemMeHHo#. Eciu miar oyzer
CJIMIIKOM OOJIBIIIOM, rpadHuK IOJYYHUTCA HETOYHBIN, a ecJHu BHIOPaTh
MaJIeHbKUH Iar, moTpefyeTcsi MHOrO BbIuucyeHuii. HYacTto cHauaJja
BbIOMpaloT 1mar, paBHbIH 1/10 miam 1/20 pauHBI HY»KHOTO OTpe3Ka,
a 3aTeM, €CJH HYXKHO, U3MEHSIOT €ero.

Hanpumep, noctpouM rpadux dysHknuu y = x° Ha orpeske [0; 2].
BeiOepem miar, paBublii 0,2. Temeps HY»KHO IOCTPOUTH TabJIUIly 3HA-
yeHUH (PYHKIUU B 3JIEKTPOHHOI Tabauine. HMcnoabsyem HOJIsi 3TOro
croabubl A u B. B saueiiku Al u Bl BBegéM 3arosioBKu CTOJOIIOB —
X u Y. B sueiiku A2 u A3 3anumieM X-KOOPAHHATHI IIE€PBBIX IBYX
Touek: 0 u 0,2. 3TO MO3BOJIUT IIPOrpaMMe ABTOMATHYECKM OIIpPEeNe/IUTh
HY)KHBIA HaM miar 3amnojiHeHusi ctoJioima X. Temepp BbIAEJIHUM 3TH JIBe
AYEWKN ¥ NPOTAHEM MBIIIIBI0 MapKep 3aloJIHeHUS BHU3, 3aMOJIHSAS
croaber; X ¢ 3amaHHBIM Itarom (puc. 4.46, a u 6).

a) 6) 6) 2)

ﬂ}jyg%,

i . ' ' ' '
1 i 1 1 ' ' ' y
1 ' 1 1 1 ' i

i i 1 1 1 1 1 H
H i ' ' ' i ' i

Puc. 4.46



n ONeKTpoHHbIE Tabnuugl

Tenepr sanonuuM croaben Y. Beepém B saueiiky B2 (ania mepsoro
graveAnA X) dopMmyny =A2"3 (BCcHOMHEMM, 4T0 3HAK <« » O3ZHAYAET
BOSBEJIEHHUE B CTEIEHB), SATEM <«IPOTAI{HM» MEBIITBEK) MAPKED 341oji-
HeHUsA 9Tol AYeHKM BHHZ, KOIMHUPYSA 2TY (POPMYJIY BO BCE OCTAJLHEE
gaeiikul (puc. 4.46, 6 u 2).

e Kak npy konupoBaHuM K13 sueitkn B2 B a4veitky B3 vaMeHWTCH CCbinka
& dopmyne? Kak Ha3LIBAETCA Takas ccbinka?

Mpegnoxute ew@ oAavH BapUAHT GOPMYNLI, KOTOPYID MOXHO Obino Gol
3anvcaTte B AYenky B2.

Jaa nocrpoeHmA rpaduKa BeZeAZeM BECch AVANA30H ¢ JaHHLIMHA
(A1:B12) u seraBmAeMm guarpammy tuna Toueunas (Huazpamma XY).
OxoHYATeNBLHBEIN peayibTaT OoKasaH Ha puc. 4.47. Takum cnocoboM
MOKHO CTpPOHTH rpadukH (YHKOHMA MU Torma, KOrAA He3aBHCHMad
BenuunHa X HM3MeHAeTCA ¢ NepeMeHHEIM INaroM.

8 ks

; /

: va

5

4

3

2

10—0—0—#'/

0 . T .
0 0,56 1 1,6 2

Puc. 4.47

TpebyeTtca noctpoutb rpaduk dyHkumn y = k + x3 + b ans anadennia k
M b, 3anUCaHHLIX B AYeikn Tabnuubl {puc. 4.48).

A|B| ¢C D E
1| k 1 X | v
2| b 2 0
3 0,2
4 0,4
5
Puc. 4.48

1) Bmecro sToro MoskHO TIPOCTO CAENATL ABOHHON I[ETYOK HA MapHepe SALOIHEHHA.




Auvarpammel @

Kakyto dopmyny HyXKHO 3anucare B sueilky E2, 4tobbl &€ MOXHO Oblno
CKOMMPOBaTL BO BCe suelkk ctonbua E? MpepnoxuTe pasHbie BapuaHTHI.

BuiBOADbI

s TmarpamMmMa -— 323T0 rpadpudeckoe mHa3cOpaykeHue JAaHHBIX. dna-
TPAaMMEl NOBBOJIAKT OBHICTPO CPABHUTHL 3HAYEHHA, YBUJAETE H3Me-
HeHHsd, CAEeNaTh BBIBOILI.

e CronbuaTble AuarpaMMbl (CHCTOrPAMMLI) MCICJABL3YIOTCA AJIA pA-
I0B, B KOTODBEIX HeGoJbImOe KOJHUECTBO NAHHEIX.

e NMuarpammel thna Ipagux (JTunua) ucnoawpayoTca OJIA PAAOE
JAHHEIX ¢ GOJBITHM KOJMYECTBO 3JEeMEeHTOB.

e Kpyropele guarpaMMbl IpPHMeHAOT AJA TOTO, UYTOOBE IOKA3ATE
JoJY dJacreil B ofmieM KoJINYeCcTEe.

e Ina pocrpoeHnA rpadpuroB GYHEKOHE HCMONB3YVIOTCA TOYEedIHEHIE
puarpaMmbl {Quaepammbve XY).

HapucyiiTe B TeTpagwm wHTENNexT-KapTy 3Toro naparpada.

Bonpocbl n 3agaHua

1. B xaknx cayuaax anAa oTobpaskeHHa OZHOTC pAZA HAHHBIX HYIKHO
HCIOJIb30BATE
* THCTOTPaAMMY;
* rpapHy;
® KPYTOBYIO AHArpaMMmy?

2. OOBACENTEe pASHHUIY MeXIY ABYMA BHIAMK CTONOYUATEIX JHAa-
TPaMM, KOTOPBIe MOKHO HIOCTDOHTH IIO OZHHEM H TeM Ke JAaHHEM
(BO3BEMHTE InNdA npuMepa AaHABRIe HA pHuc. 4.39),

3. B rakux cJydasX gAfg moctpoeHHs rpadrka GYHKIHAKH MOMHO
HCIOJB30BATE FuarpamMmy THna Ipadukx (JTunus), a B RaKHX —
HenbL3a?

4. BeInOoNMHUTE II0 YVKABAHWIO YYNTeNA B3aAAHHA B paGodedl TeTpaaH.

MoaroroesTe coobuieHue

a) «JluarpaMMEBl ¢ HAKOILIGHHEM »
6) «HopMupoBaHHLEIe AMArpaAMMEI»
B) ¢JlenecTKoBLIe TUArPAMMEBI2

MpakTuyeckan pabora
BemonaaTe npakTHyecKyie paboty Nt 31 «duarpaMmMers.




n IneKTpoHHbie Tabnuubl

www

S0P x rmaee 4 n3 EaMHON xonReKunn
undpoBbIX 06pazoBaTEeNbHLIX PECYPCOB
(school-collection.edu.ru)

HATepaxTABHEIN 3aa9AMK, PA3HE] «DNEeKTPOHHEIE TAGIUILBI, 3alHChH
Gopmya»

Dopmyam 8 MS Excel

JInanasor (6JI0K) NIEeKTPOHHOM Tabaunul

MaxnnyampopaHue GparMeHTaM#u TAGANUEL (OYMCTKA M yZAJNCHHE
Adeer, AOBABIEHUE CTPOK W CTONOOOR, IepeMelIeHRe, KOMWDPOBAHHE,
aprozanoauenue) MS Excel

CoprupoBka JaHHEIX B Tabauoe MS Excel

Cospaame gmarpaMm MS Excel

JemoHCcTpATTHOHHAA TAOBAMIIA ¢ TUArDAMMAMEI




lMasa 5
NOATrOTOBKA 3JIEKTPOHHbIX
AOOKYMEHTOB

§ 29
PabGora ¢ TekcToOM

Kniwoueavie cnosa:

e mporepka copdorpadbun & TEezaypyc
® IpOBEpKa IpAMMATHKH * pDACIIOSHABAHME TEKCTA
® T'HIIEPCCHIIKH

Mpoeepka npaBoONMCaHUNA

K coxanesEno, Bo BpeMsa Hafopa TeKcTa MEI YWACTO AENAEM OIIHOKHU
M OHeYATKH. B TEeKCTOBRIX NpOOECCOPAX E€CTh BCTPOEHHEBIE CpeacTeBa
AJA NPOBEPKH IPABWALHOCTH TeKCTa. ECIM Kakoe-TO CJAORO HAIMHCAHO
HEeBEPHO, IporpaMmMa HOJUYEPKMBAET ero KpacHON BomHHCeTON nHumeii!)
(punc. 5.1).

KapoBa

Puc. 5.1
Kax ke nmporpaMma onpefenseT, YTO B CJI0OBE ZONyNIeHA omuOKa?
IIpMepHO TaK Ke, KAK H 4YeJIOBeK, — <«3arJIAAbBIBAeT» B CAOBapb.

ToALKO CHOBAPL XPAHHTCH B HAMSATH RoMOblorepa (B BHAe daiiaa
CHeIHANEHOTO GopMaTa), M NpOrpaMMa IPeBeDAET, ecTh JH HabpauH-
HOe CJOBO B 5ToM caosape. Ecam c¢/lIoBo Dop4épKHYTO, 5TO SHAYHT,
9gTO erg HeT B CJIOoBape, XOTH MOKET 5HTB, 49To OHO HAIINCAH(Q BEPHO.

WIEnkHWTE NpaBOW KHOMKOA MbIWKW Ha CHO8E, KOTopoe, NO MHEHUID Tek-
CTOBOMO NpOUECCopa, HanucaHo owwnbouHo. Kak HasbiBaeTCA NOABUBLLE-
eca meHin? Kaxuve BapuaHTbl pelseHyn npobneMbl Bbl MOoXeTe BoiBparb?

IIpocTada mpoBepKa II0 CJOBADIC — 9TO CAMBIHM TIpocToii, HO He
caMBlH Jaydmui cnocol. Henmo B TOM, 9TO B CAORAph HPHXOIHTCH
no0aBRATL BCe (HOPMEL CIOBA — BCe OAJEKM CYIeCTEBHTENBHBIX H
OpRIaraTeAbHBIX, Bee GOpPMEBI raaroiaos. Bosee corepllleHHEIE CUCTEMBI
VMEKOT BBHIIIONHATH AHAJIM3 IPAMMATHKH — <Y3HAOT» YACTH pedH,

L' B y4e0HHKe — cepoi.




ﬂ Moaroroeka 3NEKTPOHHbLIX ACKYMEHTOB

CAMH CTPOAT ApyrHe ¢GopMbl CJAOB, IIPOBEPSIOT, OPABHABHO JH IIO-
CTpOEHO IIDenJIOMKEeHHNA.

B zpyrux caydasx CJOBO RN LeJioe IIPeaOeHHe INOTYEpKHBA-
eTca He KpAacHOM, a 3eJéHoil aunueit, Tar mporpamma coobimaer o
rpaMMaTHYecKoil omubre: ¢paza He COOTBETCTBYET IIPABHJIAM IIOCTPO-
€HPA NpeaNoKeHHHd B BHOpaHHOM fAsbiKe. Hanprmep, B IpemIosKeHnH

[paduuecknii pepakTopa usobpaxeHue MNporpamMmel PeaaKTUPOBAHWUS.

IOAUEPKNBAETCA CJIOBO <IpadmuecKRi», KOTOpPOe He COTJIACOBAHO HH
¢ OJHUM CYIOeCTBUTEALHEIM, TARAA IIPOBEpKA HACTCO IOIBOJIAET HANTH
ONEYATKH M IpPONyNIeHHbIE 3HAKH OpeNHHAHINA.

Haxke ecnu mporpaMMa He o0HApy»Kujia OmROKY, 9TO €lIé He 3HA-
qauT, yro ommbok Her. Hanpmmep, dpasa

Cawa HW xoTen matM B Marasmd B Mecta Kone,

COAEPIKHT HECKOJBKO OIIKRO0K, HO, OO0 MHEHHIO IpOrpaMMEI, B Heil
Bcé TpaBMILHO, [loproMy HyMHO BHHMATETHHO UYHTATE HAONCAHHEE
BAMH TEKCTHEI H TPOBEPATE HX BPYUHYIO, NCIOAL3YSA BalllH 3HAHWL
pomHOro fA3BIKA4. TeKCTOBBIH Ipoleccop MOMKET TOJNBKO HEeMHOTO II0-
MOYE BAM B IIOHCKe ONIHOOK.

ITo yMOMUaHMI0 OpoBepKa opdorpadyy ¥ rpAMMATHKR B TEKCTO-
BBIX TIPOIECCOPAX BRITIOJIHASTCH ABTOMATHYECKH, HO MOMHO 3aIIyCTHTH
eé M BPYUHVIO, HAMKABR KJIGBHINY F7 HIH COOTBETCTERYIOIIYID KHOIKY
Ha OaHeJ W MHCTPYMEHTOR.

E Mcnonsaya BCrinbiBalOWME NOACKA3KWM, HAROWTE HA MaHe W WHCTPYMEHTOB
KHOTIKY Ons NpoBepku opdorpadu 1 rpaMmMaTrku.

KomMmnelioTepHble cnoBapu n nepeBoavMmuKv

KoMOobsoTephl MOT'YT OBICTPO HMCKATE HYEHYI HHDOPMATIHIO B (OB
MHX MACCHBAX AAHHEIX, NOATOMY celiuac GyMasKHLIe CJIOBADH IIPaK-
THYECKH BHITECHEHH KOMIOBIOTEPHHIMH (BJIeKTPOHHEIMHE).

Bri yace sHaeTe, 9TO B TEKCTOBHIX IIPOUECCODAX €CTh BCTPOSHHBIN

CJIOBADB, TI0 KOTOPOMY TIpOBepsercA opiorpadms — TPABAIBHOCTH
HATIMCAHMA CJOB. B TeKCTOBLIX IpOIECCOPAX €CTh TAKIKE H CJIOBaph
CIIEIMANBHOrO THIIA — Te3aypyc.

Tesaypyc (B TEKCTOEROM IIPOIECCOPE) — BTO CJOBAPE, KOTODHILH
COOEPKHT CHHOHHMEBI, a8HTOHHMBI H DOICTBEHHEIC CJOBA.

BcnomHuTe, 4TO Takoe CUHOHUM W aHTOHUM.

Hahaute B AONOAHUTEABHBIX WCTOYHWMKAX AOpPYroe  3HadYeHwe  Chnosa
«TE3AYPYC».

EE@@
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Jdna BrizoBa Tesaypyca B Word yCcTAHOBHTE KypCop Ha HYMHOE
CIOBO M IMENKEWUTE Ha KHOIKE Tesaypyc Ha manenu Peuyeunsupo-
aarue. Ha puc. 5.2 nogasaH pesyabTaAT BBIZOBA Te3aypyca AAH CJIOBa
4«CTIpaBeAINBOCTE? .

B Teaaypyc pyccawi

B npaBunbHOCTL (CylL.)
NPaBUNLHOCTE (CYLLL.)
BAPHOCTL

E npaeaa (cyuL}
npaeaa
npaeay (paar.)

B anToHuMbl
Hecnpasea/MBoCTE (A...
HETOMHOCTE (aHT.)
OWHNBOHHOCTE (8HT.)
NpeaesAToCTb (aMT.}
NPUCTPaCcTHOCTL (aHT.)

El cea3zauHbie cnopa
crnpaBeanneLIn

Puc. 5.2

B nporpamme OpenOffice Writer Tesaypyc AN BHIZEACHHOTO CJI0-
BA BBISHIBASTCA dYepes KOHTEKCTHOe MeHIe (NYEKT CuHOHUMbL) HIH
OYHKT raaseoro menio Cepeuc — Hazwnw — Tesaypyc.

Jna Tex, KOMY IPUXOMUTCH MEPEeBOAHTL TEKCTH HA APYrHe ASHI-
KH, OYEHL BaXKHE JBYA3ILIYHLIE CaAOBAPH. OHHM MOryT YCTAHABIABATE-
¢d KaK OTHAeJBHBIe NOpPOTPaAMMEI HAa KOMNBIOTEPHl HAX cMapThOHEI,
HO CYLIECTBYIOT H OHJAHH-BepcHH, T. €. caidTe B Hurepmere. Kpo-
Me ECEeX BOZMOJKHEIX IIEPpEBOACE CNOBA TAKHE CJIOBAPH NOKA3BIBAIOT
IIpoUMSHONIeHHEe (TPARCKDHIIIIHIO) H JAOT BOZMOMMHOCTE OPOCHVIIATE,
KaK NPOMSHOCHTCA 3TO CAOBO HOCHTENAMHN ASHIKA (AA8 KOTODBIX HTOT
AZLIK POZHOM).

IlepeBosUTE TEKCT ZHAYHTENBHO CJIOM(Hee, YeM IepeBOIHTEL OT-
JenbBeble caoea. IIpescae Bcero meTOMY, 4YTO MHOTHE CACBA HMMEIOT
HeCKONBKO sHadeHuii. Hanpumep, HeMenKoe ciaoso Zug mmeer 21 zHa-
yegAe. Ho pare 4eJoOBeKY, SHAIONMIEMY 3HAYCHHHA BCEX CJIOB, MHOTHA
OLIBaeT HEJErK0 NOHATE CMBICHA BCEro NpeaioKeHna. g KOMIILIO-
TEPOB 3TO TeM Oosaee OUeRh CHOMKHAA 2aJada, KOTOpasg OTHOCHUTCA




E NoaroToBka 3NEKTPOHHBLIX AOKYMEHTOB

K 06JaCTH HCKYCCTBEHHOTO HNTeNaeKkTa. OZBaro H eé IOCTeneHHO
PEMIAIOT KOMIBIOTEPHBIE HOPOrpaMME-NIEPEBOIUYHNKY. B HUX 3a/0MKeHH
NpaBHAa, KOTOPbIE NO3BOMAIT BHOpATE HYKHEIA BApHAHT NEpPEBOAS
Kamzoro cjaoea. g nepeBoja TEKCTOB IO CHENHAJNBHOH TeMATHKE
(HampuMep, OO0 MATEeMATHKE HAH (DUHAHCAM) MOMHO HOAKJIIOUYHTL I0-
NCJIHETENBHEEE CIOBADH.

K comasenn:o, moKa ABTOMATHYECKMIl NIepeBoJ MOKHO HCOOJL-
30BATH TOJBKO AJNA TOre, 9T00B OOJYYHTE II€PBOE OPEACTABICEHME O
TekcTe, Ero HespsA npuMeHAT:H B OTBETCTBEHHBIX CIYYAAX, 0co0eHHO
npH IepeBoie XYLOMeCTBeHHoH JuTepaTypel. Hanpmmep, npegiosme-
Hue

Hawa TaHa rpoMKo nnayeT: YPoHWNa B PEYKY MAYKK.

Iocie ABTOMATHYECKOrC NepeBoja B OOHOM HZ CHCTEM HA AHTTHACKHI
ALK H O0paTHOrNO NEPeBOA HA DPYCCKHMHM CTAN0 BHIIVIANETh TaK:

Hawa TaHA rpoMko KpU4uT: 8 ponyctun cwumbky K HeBonbuwoi peke.

PacnosHaBaHuwe TeKCTOB

HecROMBKO COTEH JI@T Y9eA0BeYeCTEC HAKAILIHBANG WHQPOPMAIAI B
OyMaKHOM BHue: B QopMe KHHUI, raser, MypHamos, Celluac BO3HHK-
Ja Heo0XOAWMOCTE BEECTH 5TH AAHHLIE B KOMOBITED. JTO TAMEIAR
paboTa, OTHMMAIOWHIAA OUYeHb MHOTO BpemeHH. IIpefncTaBnTe, CKOJBKO
BpemMeHM nDorpedyerca BaM, 4To0H HaOpaTh TEeKCT KHHTHA pasMepOM
8 500 crpannn,

CymiecTByer Apyroil cmoco — BBOAUTE CTPAHHILI ¢ IIOMOIILIO
CKaHepa (BHOOJHATP HX ouudposry). Ho, kax BLI sHaeTe, cKaHep
BBOZNT MzcOpaXeHKe KaK TOUEYHBIH pHCYHOK, T. €. Hafop mHKcenei.
Jdag Toroe 49rTolE HAYATENBHC YMEHBIIUTE O00BEM GaiiloB I cAenaTh
BOSMOMKHBIM TOUCK 10 TEKCTY, HY/KHO 3AKOAHPOBATE AOKYMEHT KaK
TeKCT. ITO MDOSBOJMUT JeT'KO PeJAKTHPOBATL €ro, HAOIpHMED 3aAMeHATh
H YEAAATh GDparMeHTH.

Hrax, ckaHeD BBOAUT PHCYHOK, 4 HAM HYKEH TEKCT. OTO 3HAYAT,
9T0 HeoOXOoAMMAa KAKAA-TO OPOrpaMMa, KOTOopad yMeeT Daclo3HaBaTh
OVKBEI H IHbPH B KOMOMHAmMAX nuecesei passore nsera. Taxasa
3aja4a HashIBAeTCA 3ajadeil ONTHIECKOrO PACIC3HABAHHSA CHMBOJIOB.
OHa TOKe OTHOCHATCA K 00JACTH HCKYCCTBEHHOIC HMETEIIEKTA, KaK 1
3ajava MAIOWHHOTO nepesoga. CyImecTBYIOT HPOrpDAMMEI, KOTODRIE B
HEKOTODHIX CAyYasIX MOTYT PacOoSHATEL AaXe PYKOOHCHBII TeKCT, HO
oHE pafoTaioT He OovueHb HaAEéKHO (moaymaiiTe, NmoueMy).

HCl‘IDJ‘Iba)(FI AONONHATENbHLIE WUCTOYMHWEKWA, BbLIACHWUTE, OT KaKMX aHrnvia-
CKWX CNOB Mpou3owno cokpauwenne OCR. Yto oHo 0603HavaeT?




Pabota ¢ Tekctom @

BCnomHWTe, B KakvMx €0MHULAX W3MepPAeTCR KaYeCcTBO CKAHMPOBAHMA?
Kak ¢BA3aHO Ka4eCTBO CKAHMPOBAHWA W K34YeCTBO pPacno3HaBaHWA no-
KyMeHTa?

CaMast M3BeCTHAA OPOrpaMMa UIA PACIO3BABAHHA Tewcra — Fine-
Reader xomnauun ABBYY. 910 KOMMeDuYeCKas TPOrpaMMa, HO YacTo
OHA M3 e8 BepCcHH HOCTABAfETCA HA AHCKE OPH NOKYIOKE CKaHepa.

BecnuiaTHaA nporpaMMa paciiosHaBammi texcra — CuneiForm,
KOTOpafg OTHOCHUTCA K CBOOOZHOMY OporpaMMHEHOMY ofecnedenmio. QHa
pabGoraer moa yupasmenueM Windows, Linux, macOS u apyrux one-
PAIMOHHEIX CHCTEM.

fonocoBoid BBOA TEKCTA

HOnsa toro 9rofE BBECTH TEKCT, MOYKHO HCIOJB30BATH HE TOJMLKO KJAa-
BHATYPY, HO M CIENUAJBHEEC IPOrpaMMBbl, PACIOZHAIOLINE pedYb JeJ0-
Bera., Ouu aRanu3UpyIoT onudpPoBaHHLIN 3BYK, CPABHHBAA (PArMEHTHI
sanucH ¢ ofpasnaMu 3BYKOB PEUYH S3&JAHHOPO fAZKIKA, PACTO3HAIOT
OponsHeCEHHBIE CJOBA M 3alKCBIBAIOT MX B BHAE TEKCTA.

BBecTn TeKCT TAKHMM 00pazoM MOXKHO B Opaysepe Google Chrome
ma caiite speechpad.ru. KayecTBo pacnosHABAHHA 34BHACHT OT KAYECT-
Ba 3ATMHCH M DpasbopuYHMBOCTH peuyd W MOMeT aocturate S0-90%.

Mnepccbinkn

JIIOﬁyIO 4YACTE TEKCTA B TEKCTOBHRIX JAOKYMEHTAX MOMHO CAeJNJATH I'H-
nepccrinkoii. I'unepceniyika MOMXer YKA3BIBATE HA APYTOH HOKYMEHT,
paCHOJIOHCEHHHﬁ HAa TOM e KOMIIBIOTepe HJIH B HHTEDHBTB.

BoinenvTte kakoe-Hubyab CHoBO B TEKCTE W CO30ANTe MMNepcChifky Ha
canT www.yandex.ru, Buipae nyHkT MeHw Bceraska — funepcceinka
wir Haxae komMBuHauwo knasww Ciri+K,

YacTo mpu BBOAE aApeca caiTa MporpaMMa caMa OpPeBpAaInaeT ero
B THIIEPCCBIIKY.

MonpoByitTe OTKPLITE MTMNEPCCHIJIKY, WENKHYR HA HEA NPy HaXaTor kna-
suwe Cirl.

TouEO Tak e MOMHO CTABUTHF BHYTDEHHHE CCLLUIKH R4 KAaKOii-
TO 3ATCJOBOK TOI'O e CAMOre ACKYMEHTA WM HA 3aKJafKn — JIo-
6ble TOUKE AOKYMEHTA, KOTOPHIE IIOMEYEeHHI CIEHWANLHLEIM oGpasom.
JobaBUTE HOBYIO BAKJAIKY MOMKHO ¢ OOMOIIBIO MeHI0 Bemaska —
3arxaadxa.

©
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BoiBOABI

TeHKCTOBBIE NMPOLECCOPEI MOTYT TROBepATh opdorpadbun u rpaMmaTu-
Ky Texcra. A 3TOr0 HCIOABIVETCHA BCTPOEHHEIH CHOBADE H DpPaBUAa
NOCTPOEHHA IIpedIoMeHHH,

Ecan nporpamMmma He o0HapY)XHBaeT CIIHOKY, 5TO ellé He AOKAZHIBA-
€T, YTQ CA0B0 MJIH OPeAI0KeHHe HANMHCAHO TPaBUJBHO.

Teaaypyc (B TEKCTOBOM HOPOLIECCOPE)} — BTC CHOBADh, KOTODBIE co-
ACpAHUT CHHCOHHMBI, AOTOHHMME! H DOACTBEHHBIE CJ0BA.
KoMnbioTepHEIe ABYAIBIYHEIE CICBADH IIOSBOJAIT HANKTH DASIHIHELE
SHAYEHHA CI0BA, HO3BOMAKT YCIABINIATE €TI0 OPOHIHCOIIIEHHE.
3apaya KOMOBIOTEPDHOTO IIEPEBOAA TEKCTA — 9TO OAHA U3 3agad
HMCKYCCTBeHHOTO HHTeLmeKTa. IToka mporpaMmMaM-mepeBOAYHKAM HEAb-
3 OOBEPATH B OTBETCTBEHHHX CAYYafiX.

Onrudeckoe pacmosHARAHHE TeKCTA — 3TO IpeobpasoBaHEe OTCRA-
HHUDOBAHHOrC M300Da’KeHUA B TEKCTOBBIH NOKYMeHT. B HeKOTOpHX
CAy4adAX NPOrPAMMEI MOTYT DACIOOSHABATEL AAKe DYKOIHUCHENH TeKCT,

UHTennexkr-kapra
CpeacTea IOATOTOBKH
LOKYMERTOB
Y
M
(— A
IIpoBepka Tesaypyc Crnoepapu u Pacnosnasanue
OpaBOOIHCAHUA nepeBoAYRKH
CHHOHHMBEL f é ¥
AHTOHUMEL Ilepepon
CeA3aHHEIE TpaHcKpunnus
CJIOBA
Puc. 5.3

Bonpocw 1 3anaHus

1.

2.

3.

Ofcyaure B Kaacce TARYIO HAeK: <He HYXHO 3HATH I'DAMMATHKY.
IporpaMma TOKaKeT BCe oMIMOKU», HYTo BBl gyMaeTe 1o 3TOMY
noBoay?

Yem oTaHYAETCA NPOBEPKA IDAMMATHKM OT OposepKH opdorpa-
dbun? Kaxkaa ua aTHX samad caoxHee?

Ilouemy gamada pacmo3HABAHWA TEKCTA OTHOCHTCA K objacTe
UCKYCCTRBEHHOTO HHTEJIeKTA?




MartemarnyeckKkme TeKcThl m

4. IMoueMy CJOKHO PACIMO3HABATE PYKONHUCHEIHA Texcr? Kax Bu gy-
MaeTre, ByAeT JH KoTZa-HKOYAR pelneHa 2Ta 3azaqda?

5. BLIMOJHUTE IO YKASAEWI) VIWTeNd safaHud B pafoueil Terpamm.

NMoarotoesTe coobuwenne

a) «Kayg mposepsior opdorpadumn?»

6) «Kakx mpoBepAOT rpaMMATHRY?»

B} «KoMnOeioTepHEI MepeBos TEKCTOB — 38 W IIDOTHB»
r) «PacnmozHaBaHWe CHMBOJOB»

HMuTepecHsle canThl

abbyy.rn — calit xommanun ABBYY

cognitiveforms.com — GecmaTHAA MpPOrpaMma AJAA PACIOBHABAHHA
rexcera CuneiForm

lingvo-online.ru/ru — oHaaiin-cnoBaps Linguvo

translate.ru — omnaiiH-nepesoguux Prompt
translate.yandex.ru — oHIaii-nepesoguur AHdere
translate.google.com — ounaiE-nepesonuur Google
Newocr.com -— PACHO3HABAHME TEKCTA OEJAH
free-ocr.com — pacno3EaBaHHE TEKCTA OHJANE
ocronline.com — pacnosEABAENE TEKCTA OHJANEH

speechpad.ru — roJocoBoit BBoA Tekcra B Opaysepe Google Chrome
MipakTMueckue paGoTh E]

BuimonHuTe mpakTHYecKHe padoThHL:
Ne 32 «PaGora ¢ TekcToM»;
Ne 33 «PacnosHaBaHHE TEKCTOB».

§ 30
MaTtemaTuyeckme TeKkCTbl

Knroueswte cnosa:

s dopMmyia ¢ BePXHHH HHAEKC
s 1pobb s HIDKHHHE HHEAEKC

B 51eKTpPOHHLIX JOKYMEHTAX 10 MATEMATHYESCKMM OpenMeraMm (Ha-
npuMep, o MaTeMATHKe HAM (pusmke) Berpedaored GopMynas], KOTo-
prie KelaTelsHO O(JOPMHTE KPACHBO M B OJWHAKOBOM CTHJE.

HpocTeie ¢hopMynl MOMHO HaGHPATH NPAMO B TEKCTE, HCMOAL3YH
cTHIK OQOPMICHHSA, OpHHATEIE Aaa dopmyn. OO0wuHO B dopMyaax
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HCIIoJb3yeTcAa IIpudT ¢ 3aceukamm (Hanpumep, Times New Roman),
UMeHa IIePEMEHHBIX BBIZEJIAIOTCSA KypcuBoM. OGopMUTH BBIZEJIE€HHBIE
CHMBOJIbI KaK HVWIKHWHM WM BepxXHUH mugeKc B Microsoft Word moxx-

HO C IIOMOIIBI0O KHOMIOK @ " E] Ha naHenu I'zasnas. B OpenOffice
Writer pna aToil meau HUCOoJb3yeTcsi MeHio Popmam — Cumeod.

I'peueckue 6ykBbI (0, B, Y ¥ Ap.) U MaTeMaTHYeCKHe 3HAKU (2,
<, =, #, €) BXoAAT B coctaB Iupudra Symbol, nux MOXKHO BCTaBUTh
B IOKYMEHT C IIOMOIIbI0 MeHi0 Bcmasxa — Cumeo..

Kakve un3 3atmx ¢Gopmyn HEBO3MOXHO HabpaTb C MOMOLbLIO OObIYHbIX
npmémoB ¢opmaTupoBaHus TekcrTa?

F —y=
a) a2+ b% = c%; 5)¢1=E; B) (a®+Pp?)=1; 1) J;_'_Z:é'
Kak Bbl paccyxpann?

CioxxHble (HalpuMep, «MHOro3TaXHbIe») (GOpMYJBl BBECTH IIPOC-
THIM CIOCOOOM He yIa€TcsA, MO3TOMY B COBPEMEHHBIX TEKCTOBBHIX IIDO-
Ieccopax €ecTh CIeIUaJIbHble cpeAcTBa AJjia Habopa ¢opmy..

Ha6op dopmyn (Microsoft Word)

HauGonbmiuMy BO3MOYKHOCTAMHU CPeOHM TEKCTOBBIX IIPOIIECCOPOB 00Ja-
naet nporpamma Microsoft Word. ®@opmyna B Word pepakTupyerca
B rpaduyecKoOM pekHMe, TAaK UTO cpa3y BHAHO, KaK OHa OyJeT BHI-
IJIAAETh NPU IIeYaTH NOKYMEHTa.

Mcnonb3ysa OONOSHUTENbHBIE UCTOYHUKN, BbISICHUTE, OT Kakux CoB MNpo-
m3owno cokpawenne WYSIWYG n 410 OHO 0603Havaer.

Ha Brnagke Bcmaexa ecth KHomka J( Ypasnenue, nocne meny-
Ka Ha Hell B IOSWUIIMM Kypcopa BCTaBJsETCA moJie aAjnd obbekTa-dop-
myasl (puc. 5.4).

Puc. 5.4

Korzpa BeIfieieHO 3TO IoJjie, IOSIBJISETCA NOMOJHUTEJIbHAA BKJAAKA
Koncmpyxkmop pisi BBoja 3jieMeHTOB ¢opmyn (puc. 5.5).

T 2EREEHEE] 5 eX W [ § Lo et
‘ypan:enue“ E]@E ﬂl’:ﬁb Mneexc Pmu:un Mme'rpan l(pyvmui'a nesnamn= [ i

P |

i Cepenc [ Cumsons Crpyxrypt

Puc. 5.5
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Byksm w uumdps B Gopmynax HaGHpAIOTCA HA KJIABHATYpE
oBpgHEIM cmocofom,. C momoniplo maHenun Cume0abi MOMKHO BCTABHTH
MAaTeMATHYECKKEe CHMBOJIBI, KOTODHIX HET HA KJAaBHATYpe, HaOpHMep
BHAKH «i» B «z», MeHW pob6v cogep:xuT I1malioHBl ANa npoﬁgﬁ

pasHoro cTHAA (YHCAHTe s U 3HAMEHATes pasfelieHH 4Yeproil): —,

% una a/b. Menaw Hudexc cny:xxur ana gobapieHAA BepXHHX H

HIXKHEHX HMHIEKCOB, Hampumep x2, x, mmmu x%. C moMoL(bo MeHIo
Crofra MOKHO JOOABHUTEL «pACTATHBAOINKeCA» CKOOKH, KOTODHE aB-
TOMATHYIECKH YBeIHTHBAIOTCA TAK, YTOOB BMECTHTE BCE CONEPIKHMOE.

Jns opuMepa HMoKaXeM, Kak HabGpaTs dopmyny Aid BEIYMCICHHA
KopHeif KBAagpaTHoro ypasHeHud ax? + bx + ¢ = 0:

b+ y{b® —4ac
- 2a :

*1,2

Jobapum ¢GopMyay H Cpady BCTABHM moje ¢ HHXKHHM HHIEKCOM
¢ momomby MeHw Hudexe. B mepeBylo BHAEJeHHYK) TOUYKAMHA

OBJIACTE BAHOCHM <X», 8 BO BTOpy0 — HHAerc «1,2» (pmc. 5.6).

Puc. 5.6

Tenmeps HYHO BBIATH B3 o0JIACTH HHMKHETO HHAEKCA, HAMAB HA
KJIaBHITY [3 Ha Kaasmarype. HafupaeM HA KnasHaType 3HAK «=»,

]
saTeM BCcTaBasAeM apobh — (puc. 5.7).

X12 =7

AT

Puc. 5.7

BrgenseM MBIOBK) <O0KHO» YHCAUTENAA i i, CHadala HabupaeM
«—b», 3aTeM BCTaABJASeM 3HAK «t» ¢ TOMOINBIY HaEenn Cumeonbl,

3aTEM SHAK KBaapaTHOro KopHA Vii m3 mameau Paduwrxan (puc. 5.8).

L1-'-'51,2 =

| Ternt
. -

Puc. 5.8

,uaJIblﬂe JanodHAeM OCTABIINECH aBe OYyCThI Oﬁﬂ&CTH, HCIIONB3YA

T€ JKe IPHEMBI.




ﬂ MoaroToBka 3NEKTPOHHBLIX ACKYMEHTOB

HaGop ¢opmyn (OpenOffice Math)

B uporpamme OpenOffice Writer MOKEO BCTABMTEH (opMyay ¢ mo-
mMomHisio penaxropa Math. Ilocne BrIGOpa myHEKTa MeHIO Bemaska —
Ofsexm — Popmyna B HUKHell UYACTH OKHA PEAAKTOPA IOABJAET-
cA obGNacTe, B KOTOPOIl BROAHUTCH TEKCTORBOE OOHCcaHHe (POPMYNLI, U
BCILIEIBAKOIOAA NAHENb JJAeMeHmb. ANA BHIOOpa dIeMeHTOB — Apobei,
creneneli, KopHell U gp. B 0CHOBHOH [AacTH AOKYMEHTA MEI BHAUM
dopmMyny Tax, Kag oHa Oyaer HauedartaHa (pmc. 5.9).

& Bez umend 1: OpenOffice Writer
Saitn (paeea Bun dopear Cgpewc Qwno  Cnpama
: SlLIE g B-B-Ba a0l - @4

Ig ,..1..,2...3,'|-4u.5...5...?"-3».‘g<.-1u‘.<11.-

k4 Ak a5 2%

I

ol

} ¥
I o

x_{1,2} = {=b +-s3qrt{b”2-4 a c}} over {2 a}

i | |

Puc. 5.9

HaGepém Ty e camylo dopMyy, KOTOpyIO MBI BEOAUNE B Word.
Berasum obbeRT-QOpMyNy, Ha NAHENH SJeMeHMmb. B BEpXHell dacTe

BHIOepeM rpynnoy Dopmam, a saTeM B HUHell yacTH HNaHeNHn us3

9TOH rpynnei BeiOEpeM 3JIEMeHT (mmxenuit mogexc). Ilocae atToro
B OKHE DeJAKTHPOBAHHA (OPMYALI MBI YBUAWUM IDAONOH

€2» {<PH)




MatemMaTn4eckwe TeKCTbl @

BMecTO mepBOTO COUETAHHA <?> HYMHO BOMCATH X, & BMECTC BTO-
poro (B dHUrypHEIX cKOBKAX) — HHMXHHH muaerc <«1,2»:

x_{1,2)

Brl cpasy yBuauTe, 9T0 H3o0pakeHHe GOPMYNEI B OKHE PemaKTO-
pa msMeHUJoCcH, Temeph BBOAHM 3HAK <«=» M BhiOHpaem HA OaHeIH

Inemenmovt Apobb M3 rpynne Onepamopbt:
x_{1,2} = {<?>} over {<?>}

IleppaAa KoMOHBAIIMA <?> — 9T0 MECTO AN YHCJINTENd, OOCHe
cnoBa over (B IepeBOAe ¢ AHTM. — <«HAl»)}) B (QUIYDHBIX CKOOKAX
HY/KHO BaIlMCATh SHAMEHATeNb., HadnHaeM BBOZHTL YHCHHTENb: CHA-

qana <—by», 3ATEM 3HAK «i» H3 rpPYOILL Onepamopusi. OcransHad
YaCTh YHCIHHTENS CTOHT IIOJN 3HAKOM KBAAPATHOIO KODPHHA, BCTABIAEM

erc H3 TpPYINOE DyHKyuL W BUIMM, YTO KBAAPATHEIN KODEHbL
o602HAYAETCA CIOBOM Sgrf, A TMOJKODEHHOE BEIPAYKEHNE 3aNHCHIBAIOT
B $HUrypBEIX cKOOKax;

% _{1,2} = {-b +-sqrt{<?>} } over {<?>}

BBoguUM BLIpa)XeHMe N0 KOHIA, 3AMOJHAA BCe MyCThle moas. s
BBOZA «b’» MCIONB3YeM 3JIeMeHT U3 rPyIIs! Dopmam:

x {1,2} = {-b +-sqrt{b”2 - 4 a c} } over {2 a])

OCpaTnTe BHHMaHWE, 9TC MEXKAY OTAEJBHBIMH SJI€MEHTAMH BLI-
pakenud (HaOnpuMmep, MeKZY 4, a H C) HYJKHO CTABHTL HpPOOEJIEI.

HUcnonbaya merio Cepeuc — Karanor, BbIACHWTE, KAaK BCTABNAIOTCHA B
‘bopmyny GykBbl rpeveckoro andasuta.

Hrak, Mil INOSHAKOMHJIHCE €IIé ¢ OZHMM HOAXOAOM K Habopy
dopmyn: GopMyIa BBOAUTCA KAK IPOCTON TEKCT ¢ NOMOIOBIC YCAOB-
HEIX ofosHAaueHH#t (HanpuMep, over, sqrt). PaKTHUECKH MEI cO3[aa-
JAH OpOorpaMMy, OO KoTOpo#l cTpouTcsa Haodpaxkenne GOpPMYILI OpH
BHIBOZE Ha SKpAaH.

Taxoil e MeTOA HCOONLIVETCA B CAMOH OOOVAAPHOHA H CcoOBep-
IDeHHOH cHcTeMe AMs HAabGopa MATEMATHYECKHX TEKCTOB, KOTOpAs HA-
spipaercd TpX.

JanuwwvTe B TETpagM TEKCTOBOE onucaHwe (GopMynbl ANS BhIHMCAEHUA
koaddurumenta nonesHorc peicteva (KMNA) tennoBoro asurarens:
Q — @y

N = ———— 100%. MNpoBepLTe Ball BapuasT B NPOrpamme.

@




MNoarotoBka 3NE€KTPOHHbIX AOKYMEHTOB

Cucrema TgX

Cucrema TpX — 370 cmucTteMa KOMMbIOTEPHOM BEPCTKW CTa-
Ten, kHUr n npeseHtauun. E€ npuayman n paspabotan
amepukaHckuin matematuk JoHanbg KHyT.

Ncnonb3ys [4ONONHUTENbHBLIE WUCTOYHUKWU, BbIICHUTE,
KaKyld BCEMUPHO W3BECTHYIO KHUFY MO Nporpammum-

poBaHuio Hanucan OoHanbp KHyT. Llonansn, KyT

OnoHO U3 MaBHbLIX AOCTOMHCTB TEX — AeTanbHO pas- (poA. B 1938 1)
paboTtaHHas cuctema Habopa CHOXHbIX MaTteMaTU4eckKux
dopmyn. MoatoMy TEX o4eHb NOMynsipeH cpeav mMarematukoB u (U3UKOB,
a TaKke B uU3OarenbCrBax, KOTOPblE BbiMyCKalOT MaTteMaTu4eckyto nuteparypy.

Cucrema TgX — kpoccrinatdpopmeHHoe cBoboaHoe nporpammHoe obec-
neyeHne. OHa BbIOAET OOWHAKOBBLI pe3ynbTaT Ha BCEX KOMMbloTepax nog
ynpaesneHnem BCEX ONEepPaunNOHHBIX CUCTEM.

BONLWMHCTBO CUCTEM KOMMLIOTEPHOW BEPCTKU Npu Habope OOKyMeHTa
Cpa3y NokasbiBaloT pe3ysnbrar, KOTOPbIA MOY4UTCA NpU neyYatn (UCnonb3yloT
pexum WYSIWYG). B TeX ncnonb3dyetcs Apyroin npuHUuMN: asTop 3anaér
TONbKO TEKCT N ero CTPyKTypy (3aronoBkn, naparpadbl, CrMcku, tabnuubl),
a 3aremMm nporpamMma CamMocCTosTenbHO GopmMaTMpyeT LOKYMEHT.

UcxoaHbln fokyMeHT TEX — 3TO OObIYHBLIA TEKCTOBbLIN dain ¢ pacwu-
peHveM tex. Mporpamma TEX obpabartbiBaeTr 3TOT ¢ann u B pesynbrare
rotoBUT OOKYMEHT C pacwuumpeHuem dvi (aHrn. device independent — He-
3aBUCHMbBIN OT YCTPOWCTBA), KOTOPbIA MOXHO BbIBECTM HA 3KpaH vnun npe-
obpa3zosatb B dpopmar PDF.

Hawe Bcero ncnonb3yloT TEX ¢ naketamn pacwmpenuin LaTeX nim AMS-
TEX, KOTOpblE 3HAYMTENbHO YMpoLWalT Habop AoKyMeHTa. Mbl kpaTko nosHa-
KOMUMCSH C naketom LalgX.

JokymeHT LaTpX coctouT w3 3arofioBka (BCTYyNUTENbHOM Yactn — rpe-
ambysibl) n OCHOBHOMO Tekcta. Bce kKomanabl TEX HaUMHAIOTCA C CHMMBOJIA
«\». 3aronoBok HaunHaeTcsi C OObSBNEHUA Knacca [OKYMeHTa:

\documentclass{article}

Komamga \documentclass 3amaér KJjacc AOKYMeHTa, B ¢uryp-
HBIX CKOOKax yKasaH apryMeHT KOMAaHIbI: CJIOBO article o0o3Ha4aer
cratbio. EcTb M apyrme KJjacchkl JOKYMEHTOB, HaAllpUMep report —
OTYéT, book — KHUra, slides — cJjaHabI.

B 3aronioBke HyXHO onpenenntb f3blk, H2 KOTOPOM HanucaH AOKYMEHT
(russian — pycckuii):

\usepackaage[russian] {babel}



MaTtemMmaTnieckme TEKCTh @

M KOAWUPOBKY, B KOTOpPOW 3akoaupoBsaH TexcT (3geck — UTF-8):

\usepackage [utf8] {inputenc}

OCHOBHOE cOaepXaHue AO0KYMEeHTa 3anWchiBaeTCcA Mexdy KOMaHaamn

\begin{document}
‘end{document}

Maeuoe poctomHcTBO TEX — 3T0 yaobuwlin watop dopmyn. Popmy-
Nl B TEKCTE BLIASNATCA CUMBONaMmu «§», Hanpumep: $a”2+b"2=c"28S.
3aeck (kak U 8 OpenOffice Math) 3Havox «"» 0603HA4YaeT BepPXHWA UHAEKC.
dopmyna, 3aHAMAIOWAA OTASNBHYIO CTPOKY, ONPaHWYMBAaeTCA C ABYX CTOPOH
AOBYMA 3Hakamy «$»:

$5 a*2 + b*2 = ¢c*2. §3

HexoTopuie npumepsl dopmyn 1 0603Ha4yeHwid npuBeaeHn 8 tabn. 4.1.

Tabauma 4.1

OneMeHT (POPMYIBI Kax mabGpars? PeayanTaT
Bepxumit mugexc (crenems) | $x°2, x*{y+1}5 2, g¥tl
HuwsHull MHEIeKC $x 2, x_{y+1}$ T2, Ty+1
Bepxrmii HinRHENE uHZexcs | $xX 1428 a:%
KranpaTHeii KopeHb $\sqrt{a+b}$ a+b
Jpobs $\frac{a+b}{2}5 %ﬁ
Bucokae croGRM $\left(\frac{l}{x}\right)"n$ (%)n
3HAK YMHOMeHUH $x_1 ANcdot x_23% Zy-X2
Fopuzonransunilt unrepsan | $x  \gquad v$ r vy

Wudopmaumnio o apyrux BO3MOXHOCTAX LalTgX Bbl MOXeTe HaidTu B nu-

Tepatype win B MHTepHeTe.




ﬂ Noarotoeka 3NEKTPOHHLIX AOKYMEHTOBR

m Ncnoneays OOMOAHUTENBEHLIE WCTOYHWKW, BLIACHWTE, Kak odopMnaeTcs
Tupe B TeX.

BoT npumep rotoBOro ACKYMEHTA:

\documentclass{article}

\usepackage [russian] {babel}
\usepackage [utf8] {inputenc}
\begin{document}

\textbf{Teopema Mudaropa.} Nycte $as u $b§ --
KaTeTi NpaMoOyTONbBHOTO TpeyrolbHMKa, a $c$ —-
ero DUIOTEeHY3a.

Toroa BHIOOMHAETCS PaBeHCTBO:

$8

a2 + b2 = ¢c"2.

$8

\end{document}

3aeck UCNONL30BaHA HOBaA KoMaHaa \textbf, xoTopas BhgenseT xup-
HblM WPWPTOM TEKCT, 3anucaHHbiii B ¢urypHoeix ckobkax. Ans Toro 4tobbi
BbIZENUTE TEKCT KYPCWUBOM, NPUMEHSINT KOomaHay \textit.

Ecnn 3TOT foKyMmeHT oBpaboTate nporpammoi LaTeX (Hanpumep, B OH-
nafin-pegakTtope Ha cailte www.overleaf.com), NOAYYMM CReAYIOWWIA pe-
aynetar (puc. 5.10).

Teopema Iladaropa. Ilycte ¢ B b — KaTeTh NPAMOYTOALHOTO
TPEYTOJILHHKA, & ¢ — €ro TUNOTeHy3a. Toraa BLIMNOJHAETCH pPABEHCTBO!

a? + b2 = ¢

. Puc. 5.10

AuarpamMmmbol

IIpu mOAroTOBKE MATEMATHYECKMX (g M He TOABKO MaTeMaTHYecKHX!)
TEKCTOB 9Y4CTO HYIXHO AO0ABHTL B AOKyMeHT rpadur Kakoil-HUOyAL
GYHKIOME HINM JHATPAMMY.

BerapuTe pumarpaMmmy B nporpavmmve Word MOMHO ¢ TTOMOINBIO
kHONKH ‘W Juazpamma ua srnanke Iiasnasn. IlporpamMma mpegmaraer
BRIOpPATE THO AMATPAMMEI B ZOGaBISeT B AOKYMEHT HOBYIO JHarpam-
MY ¢ HEKOTOPHIMH AAHHBIMK. OOHOBEPeMEHHC OTKPEHIBACTCH OKHO IAMId
PEAAKTHPOBAHNA BTHX JAHHBIX (samyckaerca nporpamma FExcel) —
puc. 5.11.




Martemaruieckme TekcTbl W

A B C D E

1 Pan 1 Pag 2 Pag 3

2 |Kareropus 1 4,3 2,4 2

3 |Kareropus 2 2,5 4,4 2

4 | KaTeropusa 3 3,6 1,8 3

5 | Kareropus 4 4,5 2,8 5

6

Puc. 5.11

Juanasos, o KOTOPOMY CTPOMTCH JHATPAMMa, BRIOEJeH LBeTHOH
PaMKOHN, €& mpaBIil HMMKHMI Yrod MOMKHO HOEpPETACKHBATEH MEINIBIO,
TAKHUM 00pazoM J00ABIAS MIH YIANAA CTPOKH H cToabuwl. Bee nam-
Hele B Tabnune (YMCAs W HANIHCH) TOMKE MOXHO H3MEeHATH TAK, KAk
BBl XOTHTE.

BcnoMHMTE, M3 KAKWMX 9NEMEHTOB COCTOMT AMarpamMma. o

Koraa BelieneHa auarpamMa, Ha Jlenme HOABAAIOTCA BEJIASKH
Konempyrxmop, Maxem u @opmam. C HX NOMOINBIC MOMXKHCO HACTRO-
HTh BHEIIHWI BHA AHArpaMMBI, HanpuMep J06aBHTE HA3BAHHE NHAr-
paMMEL M oceil (Braaaxka Mawxem).

Kuouka E Cmpoxa/cmondey HA BRAagke Koncmpyrkmop nosBo-
JAAeT BLIGPATHL, KAK PACIOIOMEHLI PAAE] AAHHHIX — B CTPOKAX HJIH
B cronbuax., Eciau oxHO ¢ gaHHBIME OOJNBIIEe He HYIKHO, €r0 MOMHO
3aKPBLIThH. BepHYTECA K PeJAKTHPOBAHHIO NAHHEIX MOMKHO ¢ HIOMOIIBI)
KHOIIKH Hamenumov dannoie,

Yro6B H3MEHHTE OpOpMIIeHHe BRIAETCHHOTO 2JI¢MEHTA, HCIONbL-
s3yeTcsa BRIagka Popmam HAIH KOHTEKCTHoe MeHo. Hanpumep, ana
N3MeHeHHs pasmepa mpudTa KakoH-EROYABR OCH HYXHO INEJKHYTH
Ha Hel mpaBoil KHONKOH MBIIA W BeIpaTe xomangy Popmam ocu.

Ina scraBku amarpamMel B OpenOffice Writer uCHONsL3yIOT MEHIO
Bcemasrxa — O6zerm — [Huazpamma.

BhIACHWTE 3KCNEPUMEHTANLHO, Kakaa guwarpaMma noGaenseTca no ymors- E
yaHuio. Kak oHa HazneaeTca?

Juarpamyvy B Writer HaCTpPaHBAIOT ¢ IIOMOINBLIO NAHEAH HHCTDPY-
MeHTOB PopmamuposeHue, KOTOpad HOABIAETCHA TOTAA, KOIA AHAr
rpamMMa Beifenena (puec. 5.12),

Gopamosme v x
| =] opmer onaerern 1 idh B8 | E £ A8 1

Puc. 5.12




“ MogroToeka sNeKTPOHHbLIX AOKYMEHTOB

YnebHe TAKKE HCIOJAB30BATE KOHTEKCTHOE MEHIO H MeHio Popmam.

Viccnepyiite M 3anvuMTe B TETPAObL HA3ZHAYEHWME BCEX KHOMOK MaHenw
dopmaTuposaHme.

BoiBOAbI

Bce dopMyael B JOKYMEHTAX OOJIKHEI OBITE HaGpaHBI B OZHOM
CTHJe, MPHHATOM B MareMaTHuYecKoill nureparype.

Hast Habopa dopMys MOMHO HCHONB30BATE BCTPOSHHEIC CPEACTEA
TEeKCTOBEIX MOpOLECCOPOB.

Cymecteyer aBa cnocofa BBoza dopmyia: 1) dopmyna peraxkTH-
pyeTcs B TCM BHAE, B KAKOM OHR BHITAAAHUT HA TeYaTH (peXuM
WYSIWYG); 2) dopMynla peJaKTHPYeTCsI B BHIE TeKCTA, COIep-
JKAIMEero cHellHANbLHEIE KOMAHJILL,

Aiga HaGopa OONBIINX MATEeMATHUYECKHX TEKCTOB 4alle Bcero OpH-
MeHAKT cucreMy TpX. Ucxopneri ¢aiin TpX — aro mpocroit
reker Ges obopmaeHHs, HOPMYIBI PEefAKTHPYIOTCA B TEKCTOBOM
BHUAE.

JduarpamMa, BHeIpPEHHAA B TEKCTOBHIH JOKYMEHT, XpaHHTCH BMe-
CTe ¢ JAaHHHEIMH. IIpM M3MeHeHHWH 9THX AAHHBIX IHATDAMMA IIepe-
CTPAUBAETCA SBTOMATHYECKH.

MHTenneKT-KapTa

-bxyD
B rpadmueckolt dopme (WYSIWYG) x,, = T/_

Broa dopruyn

B dopme TercTa (OporpaMMBI)
Math: x_{1,2} = {-b +-3qrt{D} } over {2 a}

LaTpX: $x_(1,2} =\frac{-b\pm\sqrt{D}}{2Z a}$

Puc. 5.13

Bonpochl 1 3apaHnd

1.

2.

3.
4.

5,

CpaenuTe gea cmocofa Habopa dopmyn. Obcyaure AOCTOMHCTBA ¢
HenoCTaAaTKRH Kaxgoro M3 HHX.

CocraBbpTe ANropHTM Habopa GOpPMYIBI X =
Opomeccope, ¢ KOTOPBIM BhI paboraere.
O6cyaure B KAacce AOCTOMHCTBA M HegocTaTkH cucreMmsl TpX.
OdopMHTe B TEKCTOBOM MNPOIECCOPe HeOOAbIOOe cooGoieHHe IO
MATEMATHEKe HJAHN (PHSHKe, KOTOPOE COAZEP:RHAT (POPMYMHL.
Brinonxure saganne 4 ¢ nomMompr cucremel LaTpX, ucmeansys
OHJAMH-PeIaKTOPBI.

2 2

~5. B TEKCTOBOM
2¢




MHOrOCTPaHNYHBIE A0KYMEHTHI @

6. VsHaiiTe, 9TO 03HAYAET MATEMATHUYECKHUH 3IHAK Z (rpeueckas npo-
nucHaA GyxKBa «CHIMa») U Kak HabupaTk GoOpMyNEI, cofep:Kaline
9TOT 3HAK.

7. Ucnoneaya MaTepHatsl HHTepHeTa, BHIJACHHTE, KaX OOPMIAIOTCA
coucku u Tabaunoe B LaTgX.

8. BoinoJsiHHATE IO YKA3AHUIO VYHTENA 3aAaHuA B pabouell Terpagu.
floaroToBbre cooﬁmeHue

a) «Cnmckm B LaTRpX»
6) «Tabauupl B LaTpX»

UHTEepecHbIe CaiThl

overleaf.com — oumaitn-pegakTop LaTRX
ru.sharelatex.com — onnaiin-pegarTop LaTpX ¢ BO3MOMHOCTEIC CO-
BMeCTHOM PaBoTh

MpaxTyeckne paborhbl

BrImOoIHATE NpakTHYeckHe pPaboThI:
Ne 34 ¢«MaTeMaTHUYeCKHe TEKCTEI®;
Nz 35 «HaGop TexcroB B LaTEX».

§ 31
MHorocrpaHuUiHble AOKYMEHTbI

Knwoueavte cnosa:

s JopMaT CTPAHHIILL * KOJOHTHTYJIBI
® OPHEHTALWA JHCTA & OIVIaBJICHHE
® TIONA CTPAHHUILEI

B sroM naparpade MbBl Hayyumca paboraTh ¢ GONBIIMMH AOKYMEH-
TaMu (pasMepoMm Gomee 10-15 crpauui):

* OnpelensaTh (opMaT cTpaHWOH (pasMep GyMaru, Doada);

e NOoGABIATHE HYMEPAIWIO CTPAHHLL;

* COXpPAHATHL €AMHHBIE cTHAL OOpPMIEHHA BCETO LOKYMEHTA;

& CTPOHUTH OTJIABICHHE,

I'paMOTHO HCHOOAL3YS BOSMOMCHOCTH TECTOBLIX DPOLECCOPORB, MOMK-

HO 3HAYHTENBHO VCKOPHTE paGoTy M NOANOTOBUTE OPOodeccHOHANBHO
odopMAEHHBIA AOKYMEHT.

Fal

237



E MoAaroToBKa 3NeKTPOHHBIX AOKYMEHTOB

¢0pMaTH poBaHMe CTpaHUL

IIpesye BCEero HY’KHO HACTPOHTH (POPMAT CTPAHHUBI: BBIGDATEH paa-
Mep Oymard, OPHEHTAIIHIO JHCTA, YCTAHOBMTH IIOAA. B nporpamme
Word »TH cRolicTBa HACTDAMBANITCH HA BEJANKe Pasmemira cmpa-
nuusi, a B OpenOffice Writer — B okne ®opmam — Cmpanuya
(eraazra Cmparuua).

Paamep Oymara M0oKHO BHODATE H3 CTAHAAPTHBIX (POPMATOB HIH
3a0ATE CBOH COOCTReHHEI — ompefe/ATE JMWHY ¥ HIUPAHY CTPAHHIEL
B CAHTHMeETPaX.

McnonbayR AManoroBblie OKHA TEKCTOBOTO MPOLEecCopa, BLIACHUTE, Kakuve
pasMepbl UMEDT AMcTel popmaToB A3, A4 n A5,

Opuenranmsa aucTa BHOUpAETCA M3 ABYX BapHaHTos (puc. 5.14).

Kumxnan AnpGoMHAA
OpHeHTallA OpHeHTaAnHA
Puc. 5.14
Iloxa — osro ceofouubie OGNMACTH IO KpasM CTPAHMIEL]. ¥ MHO-

X MPUHTEPOR OOJACTEH MEYATH MEHEBINE, YeM IOJHBIA pasmep JHCTA,
O03TOMY B JIOGOM ciyudae IOJA clIeBAa HJAH cIpaBa OYAYT OCTABJIEHH,
JayKe ecNIH BHl YCTAHOBHUTE AJIA HHUX HYJIeBbIe 3HaYeHHdA. Kpome Toro,
YuTATE HOKyMeHRT Oe3 moJeil oueHs HeyHoOmRO. YacTo pPEROMEHIYIOT
OCTABAATE IOJe cleBa He meHee 3 cm, cOpaBa — He MmeHee 1 cM,
CBepXY H CHH3Y — HEe MeHee 2 cM.

Jdnda JOKYMEHTOE, KOTODBIE IIeYATAaOTCA ¢ ABYX CTOPOH JHCTA
fymars ¥ OOTOM CIIMBAIOTCH, OOBIYHO YCTAHABIUBAIOT IJEPHAALHBLIE
noaf. ITO ZHAUUT, UTO ANA CTPAHHI, ¢ YETHEIMH HOMEpPaMH JNEEOE H
OpAaB0e NOJA MEHSIOTCI MECTAMH.

KonoHTurynsl

0

KoaourTnTyapl — 3T0 MHQOPMAIINA, KOTOPAd MOMEINAeTc? HajA H
MOA TEeKCTOM KaiKAol CTPaHMILEL.




MHOroCTpaHn4HbIEe A0KYMEHTHI

B moxere DoOABHTH BEpPXHHE W HIMKHENE KOJIOHTHATYAR. B Ko-
JNOHTHTYNAX NOMEINAIOT HasBaHWs IVIaB W naparpador rHUr, damumamn
aBTOPOB, HOMepa crpaHun {(pmc. 5.135).

Bepxumii
o " ¥ KONOHTHTYA
il
T
|
i
| &
|
1
| v '
| T ke | Huseenmit
o B D v bt | KOJOHTHTYI
. _ml”

Puc. 5.15

KonoHTUTYAR MOTYT OBITE pasHbie Ha 9YETHBIX H HEYETHBIX CTpa-
HHoax. HanpuMep, B KOJOHTHTYJIE€ YETHBIX CTPAHMI, MOXKET BEIBO-
AUTHCH HA3BAHWUE TJIABBI, 4 B KONOHTUTYNE HEUETHHIX CTPAHWI —
HazBaHue naparpada xamrd. KonoHTHTYN nepBoH CTpAHHIBI TaKxe
MOXKET OTJHYMATHCA OT BCEX OCTANbHBIX.

OnpepennTte, Kakve OaHHble HaxoAaTcA B KONOHTUTYAAX B 3TOM yyeb-
HWKe.

Ona tore uTo6bl Ao6aBUTH HHGOPMAIIHIO B KOJOHTHTYJIBI, B HpPO-
rpamme Word HYMKHO BHIIOJHHUTE JABOHHON OIeNYOK HAa BepxXHeM HJH

HHKHEM II0JIe CTPAaHHIE (AJH HCOOJLB3OBATh KHOIKH D Bepxnuil
KOROHMUMYR u D Huxenuit xoronmumyn Ha BRuagkre Bemaska).

B OpenOffice Writer XONOHTHTYAR BKJIOHAKTCA € MOMOINBI0 OKHA
Popmam — Cmpanuuya.
Yaoe BCcero B KOJOHTHTYAAX TOMEITAT HOMED CTPAHHIBI,

B nporpamme Word pna aToro HCHONB3YETCA KHOIKA [ Homep
cmpasuybt Ha BRAagre Bemaarxa, a 8 OpenOffice Writer — menio
Bemasxka — Ioasn — Homep empanuubi (RYpcop HYKHO HOCTABHTH
B KOJOHTHTYJI).

Ha nepBoil (THETYNbHOH) cTpaHHAIE GONBIOWX AOKYMEHTOB, HAIIPH-
Mep pedepaToB HAM OTUETOB, HOMeD O0OBIYHO HE CTABHAT.
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Ornasneune

Ana roro urobbl oOAErYUThL YTeHHE OCJBLIIHX AOKXKYMEHTOB, B HHX
BBIAEJIAIOT pasfiensl H noapaszaenbl. OHH NOKASHIBAIOT CTPYKTYPY XOKY-
MEHTAaA — €ero COCTABHEIE 4acTd. WUToOH HYMHEIH pasnesa OwLIO Jierde
HCKATHL, CTPOAT OTIABJACHHE — CIHCOK BCEX 3arc/OBKOB pAasielioB
A TOAPASAEJNIOB C YKABAHHMEM CTPaHHIl, IIe 3TH pa3feNbl HauMHAIOT-
ca (puc. 5.16). Ornapnenye OGLIMHO PACIOJCKEHO B HAYAJE HIH B
KOHIlE AOKYMEHTA.

fnaea 1. PoBoroTtexHMKa . . . . ... ... ... ... ..¢.ou.. 7
§1. Beemenre . . . . ... ...... C e e e et e e e 7
§ 2. VopaeneHHe pofoTAMH . . . . . + « ¢+ + 2 « = « & ce. 212
§ 3. AnropuTMbl yOpaBleHHd poforaM® . . . . . . .. ... .12
Fnasa 2. KoawpoeaHwe undopmaumm . . . . . .. .. .. .. ... 25
§ 4. Sselk — CpeACTBO KOAWPOBAHHSA . . . . . . . . . ... .26
§ 5. JucKpeTHoe KOOZMPOBAHHE . . . . « = « = « = « « .. -..33
§ 6. HKoaupoBamme ¢ obHapy:reHHeM ommGOK . . . .. .. . .41
§ 7. CHCTEMEI CUHCIEHHA. . » - « « « = = « = « « = P
§ 8. JIBoMUHAA CHCTEMA CUMCHACHMS. . . . « + - = = s s - » + + D3
§ 9. BoCchbMepHYHAS CHCTEMA CUMCIHEHHA . . . . . - + + « + » « DY
§ 10. MMecTHagmaTepruEAs CACTEMA CUHCICHHHA . . . . . . . .65
Puc. 5.16

C kaknMmu npofineMamu Bbl MOXETE CTOMKHYTLCH, ecnu Bynete cTpowTh
OrnaBAeHUE BPYYHYID?

HapaiiTe mogyMaeM: KaxX HporpaMMa MOmKeT OOHAPYHHUTE 3arcjo-
pok? Kak oHa OTIMYHT 3ArQJIOBOK pasfeia OT 3arojoBKa Moxpasfe-
aa? Jlnda oToro HYMHO BHASAATH 3JATOJAOBKH CTHIAMH (BCIIOMHUTE
Mmarepman yuebaura aas 7 Kiacea). CraHZapTHBIe CTHIH, KOTOpDEHEe
ABTOMATHYECKH ONPEIENAIOTCA IIPH COCTABJCHMH OIVIABJIEHWUHA, HAa3bI-
Baroresa 3azonoceor 1, Bazonoveor 2, 3azoroeox 3 m r. n. Ilosromy Bee
3ATOJIOBKH Pasfle)IoR Jyulle cpasy obopMIATH cTuieM 3azoagceox 1,
8ArOJIOBKH NOAPASHENOB — CTHNEM 34zonosox 2 U T. A.

Korza Bce 3arcaoBkd oGOpMJIEHBI HYMHBIMH CTHJIAMHM, MOMKHO
CTPOMTE orJaBjieRde. Kypcop HYMHO VCTAHOBUTE B TO MECTO, KyhAa
HAZO BCTABHTHL OrIJIamJieHue, 3aTeM B nporpamme Word senoiabayeM

KHONKY QOznasaenue na sraagxe Cewaxu, a B OpenOffice Wri-
ter — nyHKT MeH¥ Bemasxa — Oznasnexue @ yraszamenu.
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OrnaeneHne — 3To ocofad 4YacTh AOKYMEHTA, KOTODadA MCIOJb-
8yeT AaHHBLIE H3 APYTrHX dYacTeil M MoKeT OOHOBIAATHCA. Taxme 06-
HOBJIIGMBIe P/IEMEHTHl JOKYMEHTa HASEIBAIOTCS noaamu. Hia Tore
yroBel OOHOBHTE HOJE, MOMHO MPEMEHUTH KoMasly Ofrnosumb noJge
M3 KOHTEKCTHOrO MeHiol,

BoiBOA LI

s Boasimue JOKYMEHTH! OOBIUHO Da30HMBAIOT Ha pazfmesasl M OOZpa-
3fensl.

e Bce uacTH ZOKYMEHTA AOJCKHEI ORHITH OQOpDMIIEHEI B €AMHOM CTHJIE.

¢ Hacrpoitka dopmaTa cTpaHHIIE BKJIKYAET BLIGOD pasMepa OyMaru,
OPHWeHATAIIMM JIHCTa, pasMepoB Iogeii,

s 3aroJOBKH DasZesoB M IOAPasHeNoB KpOPMIAATCA CTHIAAMH 3220~
aosox I, 3azonosox 2 m T. a. U3 absaneB, opOpMIEHHBEIX 3ITHMH
CTHIAMY, AaBTOMATHYECKH COOHDAeTCH OIJIABJACHHE.

s Konourarynamr — »T0 uadopManmmuda, XOTOpasg MIOMErnaeTes Haj
H IOA TEKCTOM K&MA0M CTpaHHuUbul. B KOJIOHTHTYIAX BEIBOJATCA
HA3BAHHA KHHUT, MIaB B nOaparpadop, GQaMHJIAH ABTOPOB, HOMepAa
CTPAHHIIL.

Hapucyiite B TeTpagn UHTENNEKT-KAPTY 9Toro naparpada.

Bonpock u 3apaHua

1. Kak Bm paccyszaeTe, KOTAa BeIOMpaeTe OPHEHTAIHIO JHCTA
(KHHMKHYI0 IR AILGOMHYIO)?

2. 3ayeM HYXHB IIONA CTPAHUIILI?

3. Kakyw madopmamnio, Ha BalOl B3IVIAZ, MOYKHO IOMENIATE B KO-
JICHTUTYJB (Kpome Toll, KoTOpas IpHUBEZeHA B TEKCTe Napa-
rpada)?

4. 3aueM cO3JAOT pa3HELIe KOJNOHTHTYJIE M IIOJNA V CTDAHUI ¢ UET-
HBIMH ® He9ETHBIMH HOMepamm?

5. O6cyauTe, rae Jaydllle CTPOHUThL OTJIABJAeHHWE — B HAYAJNe HIM B
KOHIle TJOKYMEHTA.

6. OdopvmuTe Kakoii-HHOYAER AOCTATOYHC GOJBIIOHA AOKYMEHT, BKJIO-
qanuii HeCKOJNBKO DPasneloB M nogpaszence. JoGaBpTe KOJIOH-
TUTYJARI, HOMEDA CTPAHHIL, 34TOJOBKM, OIIABJICHUE,

B nporpaMme Word MOMXHO Tak)e HCNONLIOBATE KIaBAiny F9I.
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7. BEISCHHTE, KaK B TEKCTOBOM IIpoOeccope QopMATHPOBATE YACTH
TEKCTA B HECKGJBKO KOJOHOK. I'me 3TO0 MOMeT IOHAACOHThCH?

8. Buimonanre M0 YRAIABMID YIMTENs 3aZaHua B paboueii Terpamn.

MoaroToesTe COOOLIEHVE

a) «<Habop TekcTa B HECKHOJNLKC KOJOHOK?®
6) «CHOCKA A CCHIIKH B AOKYMEERTE»

B) «HyMepanua pRCYEKOBR H Talauu»

r) «Hymepaoua dopmyas
MpaxkTuueckas paGora

Brinonaure npaktHueckyw padory N 36 «MEOTOCTpaEMYHHNA KO-
KYMEHT».

§ 32
MpaBuna opopmneHna pedepartos

Knmwoweene crosa:

s pedepar * npasmna chopmiesrna
* AHHOTANKA ®* CIIMCOK MCIIOALIOBAHHBIX HCTOUYHHKOB
® TUTYNLHEIH JIHCT

Pedepar — 5T0 ODHCEMEHHEIH Jokaaj (coclloeHue) o cIpemeacH-
HOH TeMe, B KOTOPOM IIPeACTABJICEA HBMQOpMADWA H3 OJHOMO MM
HECKOJBKHMX HMCTOUHHKOR.

ABTOp pedepara AoNKeH HCCAELOBATH BEIOpAHEYIO TeMY, Iepe-
padoTaTe BAHAEHEYH HHPOPMAOWIO H CAEJATH BRIBOALI, 4 HE NPGCTO
cnm|caTs TeKeT ¢ calrrop B UHTEpHeTE MIH M3 KHHMKEK.

Pedepar moNKeH UNTATLCA KAK €IUHEIHA CBASHBIN TeKCT, HAIH-
caHBeil aBTopoMm. EciIM BBl HCHOAB3YeT€ LHTATE M3 DasBHX HCTOY-
HHKCB, MX HYXHO COCTBIKOBATH. BO3MOMHO, BaM NpRASTCA AOIMCATH
CBA3YIONHe Gpasel M NEPeNACATh KAKNe-T0 ad3anbl CBOMMH CIOBAMH.

Mcnone3ya AONOMHUTENLHBIE WMCTOYMHUKM, BBIACHWMTE, OT Kakoro Cnoea
NPOVU30WANO CROBC «pedepar»,




Mpasuna odopMmneHna pedeparoB @

Crpyktypa pedeparta

Pedepar 06BIYHO COREPIKHT:
® THTYJBHHIH JINICT;
coacp:xanue (OIJIABJIEHAE);
aHHOTAIINA,
BBezeHne (1-2 cTpaHUILL);
OCHOBHYI0 uacThb (10—15 crpanumm);
BBIBOABl HAH 3araiodeHme (1-2 crpaEmOE);
CITHCOK MCIOMb30BAHHBIX MCTOYHHKOB.

Kaxaas 4acTh HAUMHAETCA C HOBOM CcrpaHEnbl. Crpasune HyMme-
PYIOTCs, HA BTOPOM JHCTE pedepaTa CTPOHTCI COJepEaHme (orjaaBiae-
HHe) ¢ VKa3aHWeM HOMEPOE CTPAaHMI,.

ABHOTALIHSI — 9T0 KpaTKad XapaKTepHCTHKa pedepara (00BMHO
ofséMom zo 500 aHakoB). B aHHOTALNK Hy}KHO YETKO OHpeAeaUThL Ipol-
JeMy B Heau paboThl, OMMCATL NMOJYUYEHHBIE DE3yJBETATH, B aHHOTAMN
K HayJHoll cTaThe 0083aTeJIBHO YKAa3HIBAKOT, YTO HOBOI'O COAEDKHTCH B
aroil pabore MO CpaBHEHWIO C IPYTrHMM, KaKoe SHAYEHME MOTYT HMETh
€& pes3yaARTATH! JUIA HAVKH, I'A¢ HX MOXHO IPUMEHHTh HA HPAKTHKE.

B BBegeHHH BHI JOJKHB! HAIINCATh, IIOYEMY BHIOpDAHA TAKAsd TEMA,
ueM OH& BayKHA JAJIA BAC, YeM aKTyalbHA A APYIUX, KaKy0 KYJIb-
TYPHYK WA HAYYHYI0 LOEeHHOCTh OHA HPeNcTaBAdeT. 3MAech HYIKHO
IIOCTABUTh BOOPOCH, HA KOTOPHIE BBl XOTHUTE OTBETHUTH B KOHIIE pe-
tdepara (B BmBogax). Yacto OmiBger yAoGHO ITHCATE BBEIEHUE YIHKE
nocye TOro, Kak pedepaT ToTOB.

OcHoBHas uacThk DpedepaTa cocTOUT W3 HECKOALKHX DPas3fesion,
B KOTODHIX TOCTENEHHO pacKpbIBaeTcA TeMa. OCHOBHBIE MEBICJIN IIOT-
KPenadnTcd LOKA3ATEILCTBAMIU, B3ATLIMH K3 JMUTEpPATYPHL. B KoHmEe
Kamgore paspgena OCHOBHOM 4yacTu o0A3aTeabHO (hopMyIHpyeTca BEI-
poa. OGHIYHO B pedepaTax MCHOJB3YIOT OBA YPOBHS SA&TOJNOBKOB —
paszenabl ¥ TOZPA3Aebl.

BeIBOOBI — 5TO Ball MBICJIH ¢ TOM, 4YTO BBl Y3HAJIH IIPM MG-
yYeHHM TeMbl. B BEIBOZAX BBl JOJIKHEI OTBETUTL HA BOIPOCHL, ITO-
CTARJIEHHBIE BC BBEJeHHMH, W BBICKa3aTh CBOé MHeHHe O Ipobireme,
paccMoTpeHHOI B pedeparTe.

CnHucoK HCOONb3IOBAHHBIX HCTOYHMKOB COZEDKHNT HA3ZBAHUA EBCEX
KHUT, cTaTell W ajapeca BeG-CTpaHMO, OTKYAa BE Opany MHGQODMALUIO
Ajia petepara.

TUTYNBHLIA JINCT

TATYABHEIA JIRCT — 3TC NepBHE JucT pedepata. Ha BéM AcaKHBE
OBITH:
e HazpaHWe MHHHCcTepcTBa (MnHHCTepcTBO OOpasoBaHHA M HAYKH

Poccufickoit ®epepanuu);
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HASBAHHE OPraHM3auy (IIKOJLL, JHITES);

CJIOBO «pedhepars, HaA3BAHME TIpeAMETAa;

nagzanue pedeparTa;

dbaMuIAa ¥ ¥Ma ABTOPA;

baMuIng, MMH M OTUYECTBO PYKOBOAUTEI;

B TMOCJAEAHMX ABYX CTPOYKAX — TOPOA H TOX.

IIppMep npasuabHOroe oGOpPMJIECHHA THTYABHOTO JHCTA OOKASAH
Ha puc. B.17.

H payy Py

TocynapcTeennos Hat yap
Hug wEora Ne 1

PEDEPAT
0 HHbOPMATHES

CEHCOPHBIE 3KPAHBI

Bumomuwn yaenur §* mnacca
Huxanopoa Asensp
PysoboptTem

YUHTENE HHOPMATHK

Cenagna Mapua Hragonua

IOEnoypantcx
2015

Puc. 5.17

OdopmMmnenne Tekcra

Ana pedeparTa UCNoNL3VIOTCA OBA TMNA WPWGTOB: ANA OCHOBHOMO TekcTa —
wpwndT ¢ 3acedkaMmu {Times New Roman, Cambria, Garamond), Ons saronoe-
k0B — pyOneHwidn wpudT (Aral, Calibri, Pragmatica).

3aronoBkW pasHolX ypoBHER BHIAENAIOTCA cTunamw 3arosnosox 1, 3aro-
JIOBOK 2 W T. O., W3 KOTOPLIX NMOTOM aBTOMATMHECKW CTROMTCA OMaBfeHve.
3aronosBKK BHIOENANTCA XKUPHBIM WpUGTOM. OBbl4HC ONA 3arof0BKOE NEepBOro
YPOBHA  MCNONL3YIOT WwpndT pasmepoM 16 NyHKTOB, ANA 3arofOBKOE BTOPO-
ro — wpudpT pasmepom 14 nNyHKTOB, ANS 3aronOBKOB TPETLEr0 YPOBHA —
wpudT paamepoM 14 NyHKTOB, KYPCWMB. TOYKY B KOHLE 32roNOBKa HE CTAaBAT

Ana wprdTa OCHOBHOIND TEKCTA, KaK NPaBWfo, YCTAHABMMBAETCA pasMep
14 NYHKTOB, NOAYTOPHLIA wHTepean (ana T1oro, 4ToObl ObINO nervye 4vTaTh),
BbipABHUBAHWE NO LUKMPUHE.
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TekcT obn3atensHO paszbvBaeTcn Ha abszauw, Kaxaoi absal Buipaxaer
CaMOCTOATENBHYID 3aKOHYEHHYID MbICAL. Mo Npaevnam, NpUHATEIM B Poccuni,
xakabiit ab3ay, HAYMHAETCA C KPAcCHOW CTPOKM.

Ana pedeparos vcnonesyetcn ¢opmar A4, KHWXHAA OpPUEHTAUMA CTpa-
HWUBI, NONEe cnesa — 3 CM, NONA CBEPXy U CHWU3Yy — Mo 2 CM, NORe cnpa-
Ba — 1,5 cm.

Cnmcok ncnonb3oBaHHbIX UCTOYHUKOB

B cnucke WCNOnNb3CBAHHEIX UCTOYHWMKCE NEPeYUCHAINTCH BCE MArtepuansl, UG-
NONL30BAHHBIE NPU COCTaBfEeHUW pedepara: KHWMM, CTaTbWu, WHTepHeT-cail-
Tbl, SNEKTPORHbIE pecypcbl U Ap. OBLMHC CHW COpRTUMRYIOTCA B andaBUTHOM
nopsagke nc ¢damwivKM Nepeoro aetopa, a paboTbl OOHOrO asTopa — Mo
BO3PACTAHWIO roga W3paHMsA. CCbiNKW HA WHTEPHET-PEeCYPChbl 3anuCuiBalT B
KOHLe CNKCKa.

MpuBeoém NpUMEpbl NPAaBUABHOTO OGOPMAEHUS 3NEMEHTOB CNMCKa WG-

NONB30BAHHBIX WCTOHHWKOB:

Kunra:

1. Macnoe /. A. HawectBua uwHONnaHeTsH Ha Eepony [Teker] / JLA.
Macnoe. — CNG.: HMOusaar, 2001. — 344 c¢.

Crarbst B XypHane:

2. Bacunbes A. H. O rnoBanbHbix ¢uandeckux npobnemax COBpeMeH-
rOiW actpoHomun [Texct] / A. H. Bacunees, A. J1. [etpoe, M. .
CugopeHko // BectH. Mock. yH-Ta. Cep. 3, @uauka. ACTPOROMUA, —
2011. — N2 6. — C. 43-45.

SnekTporHHbIA QOKYMEHT B8 UHTepHeTe:

3. Apremses K. C. Pa3BiTue CaAMOCO3HAHUA B 3NOXY PAHHEro HeONWTa
[SnexTpoHHbiA pecypc] // BectH. HAYTY. 2012. N2 3. URL: http://
www.niugu.ru/download/1238.pdf (para obpawenuna: 20.11.2015).

Crarea Ha calite 8B UWHTepHeTe:

4. ApXeonorv yaHann O BrUsHWMKM AYMEHA Ha cyabby Tubera // LENTA.
RU: exegn. uHTepHeT-uzn. 2014, 21 Hoa6GpA. URL: htip://lenta.ru/
news/2014/11/21 /tibet/.

Caift uemkon:

5. Oduumanbhoid caidT ocypapcTeeHroro IApmutaxa // Cankr-lNevep-
Gypr, 2014. URL: hitp://www.hermitagemuseum.org {(gara o0pawleHus;
20.11.2015)

CcoiIKM H& MCNOMB30BAHHbIE MCTOYHWKW B TekcTe pedepara 3akniowaioT
B KBagparHoie ckoOku, Hanpumep: «Kak otmedan K. A. Macoeaos [5], npo6-
neMa 3HAYUTENBHO LUMPEe».

MOXHO TOUYHC YKAa2aTe CTPAHUUY, HA KOTOPRYIKD Bbl CCbinaeteck: «Kak wua-
BECTHO, fowann egat ceHo [B; c. 234].».

Ccobinkn HeoOxoavmo OenaTte BCErga, KOraa Bbl NMPUEOAWTE ChoBa Opy-
Mx MI0AEH, 2 TAKXE AAHHLIE, PE3YNbTaThl, OWarpammbl, rpaduky, PUCYHKH,
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cpenaHHue He Bamu. ITo obecneureaet cobmOgeHWE 3aKOHa NO OXpaHe
aBTOPCKCIo NpPaBa M NOBLILAET A0BEPUE K Baluemy TEKCTY.

”CI"IOHI::BW AONONHWTENBHBIE UCTOYHWKK, BLIACHUTE, 4TO O3Ha4YaKdT Tep-
MUWUHBI «KOHCNEKT», «aHHOTauWsA», «pPe3ioMe»,

Buisogbi

* Pedepar — 5T0 nucbMeHHbIA aoknan (coobilenne) no onpegenéHHOM

TeMe, B KOTOPOM npenctasneHa WHGpOoPpMauua M2 OQHOTO MAM HECKONb-
KMX MCTOYHMKOB. Pedapart AOMKEeH YiTathbCs KAk @fWHbIA CBA3HEIA TOKCT,
HANWCaHHLIA ero aeBTOPOM.

Pedepar 00bMHO COOEPXWUT TUTYNBHBIA AWCT, COAEepXaHWe, aHHOTauMIo,
BBEASHWE, OCHOBHYIO 4aCTb, EbIBOALI M CNMCOK MCNONL30BAHHBLIX WCTOY-
HUKOB.

Pedepats 0OQOPMASIOTCH B COOTBETCTEMM G NPaBunamu 0hoOpPMNeHUS
HayYyHbIX W UCCNeacBaTensCKux paboT.

Ecnv BBl NnpvBOgMTE CNOBA APYrMX AIDAEA, a Takke faHHble, pPe3ynkTaTh,
avarpammel, rpapuky, PUCYHKW, caenaHHule He Bamin, obRzaTtensHo Aate
CCIIKY Ha WCTO4YHWK WHPOPMALIVIW.

Hapucyiite B TeTpagn WHTENNEKT-KapTy 8Toro naparpadga.

Bonpochol n 3apaaHnus

1.

n

O6CcyaMTe OCHOBHBIE CROXHOCTH, KOTOPbIE BO3HMKAIOT Y BALLWX OOHO-
KNacCcHWKOB npw odopMneHuk pedepatos.
3a4eM HyXeH THUTYNbHbIA nucT pedepara?

. Kak Bb AymMaeTe, noyemy ornaeneHve B pecbepaTe nomMmewaT B Ha4ano

AOKYMeHTa, 8 BO MHOIMMX KHWrax — B KoHeu?

Odopmute pedepar no ogHOMY K3 npeameTor. Jo6aBLTe KONCHTUTYW,
HOMEpa CTpaHunu, 3AronoBKW, OMNABASHME.

. YaHailTe c nomowibio nuTeparypbl U pecypcoB MHTepHeTa, 4TO Takoe

pedepaTMBHLIA XypHan.

. BuinoaHuTe no ykasaHwio ywvTensa 3apgaHua 6 pabodeil TeTpagw.

£\ Moarotoeste coobuenne

«410 Takece pedepar craTLU?

Mpaxmueckan padora

BuinonHWTe npaktuyeckyio paboty NE 37 «OdopmneHve pedeparas.
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§ 33
KonnekruBHaa pabora Hag AOKYMEHTamMn

Knroueasie cnosa:

8 DpelleH3IHpORaHHES ®* HCOpaBaeHHA
¢ MIpHMedYaHHe

OueHbk YaACTO HAL JOKYMEHTOM pab0OT4eT HECKOALKO YeJIOHEK.
OgnH nUIleT HAYANBHBIN BADHAHT, APYrae KOMMEHTHDYIOT €r0, BRI-
CKASBIBAIOT 3AMEUAHMA M IOpelJIOXeHH:A N0 YAYUIIeHWI, JT0 HA3ZK-
BaeTCA KOJUIEKTHBHOH pafoTol Hax aoxyMeHTOM. IIpHE 2TOM BaXHO,
Yokl OHLIA BOZMOMEKHOCThE ROCCTAHOBHMTEL NPEHIAYVIOYIO BEPCHIO B TOM
ciydae, ecjal HEMeHeHHA OBINH BHECEHBI OMIMOOYHO HIH B pesyibTa-
Te MAMEHeHHH PesyiabTaT (TeKCeT) cTan xyke. B sToM maparpade Bh
y3HaeTe, KaKHe CDeACTRa MOMKHO HCIONB30BATH AJIA pelleHAsd 9Toi
3afjadH.

Peuenauposanue

HaurséM c¢ mpocToll 3agaum: ¥ BAC eCTh TOTOBHIH TeRCT M HYMHO
BBRICKA3ATL 3aMeYaHHA II0 HeMYy, IpeLMOKHTL HcOpapacHHs. Taryio
IpoHefypy HaA3LIRAIOT PeleH3UPOBAHHMEM, A YeJIOBeKAa, BHIQJHAIIIETO
aTy paboTy, — peleH3IeHTOM,

TexcT Ha Oymare oYeHHL JIETKO HCIPABMTL — BHIUEDKHYTE HEHYH-
HH# (parMeHT TeKCTa X BIHCATE CBepPXY HYJMKHBIH, SalnAcaTh 3aMe-
YaHHA ¥ BOIPOCHEL K ABTOPY HA NOJNAX CTPAHHIE. BaxHO, uTO Opn
TAKOH LPpaBKEe BHAEH W HCXOAHBIH TEKCT, M Bce HcIOpaeneHHsa. Tak
paHpime PAGOTATH PeIAKTOPH X KOPPEKTOPH B uazarenscTeaxl. Ho
ceiigac MOMXHO B HYIKHO JeNATE TAKHE HCOPABIEHHA B 3JAeKTPOHHOM
BHAE.

iKakne npaekyn sul Gkl caoenanM B 3TOM TeKcTe?

Xopowo, ecnn naaree TBOE TBOE Oe3 npopex.
¥ xnebe HacywHOM nNagymartb He rpex,

A BCWUIO ocTanbHOro U [apoM Hano —

XusHe gopoxe 6orarcrTsa i noYecTei BCex.

Omap Xavism.

1) PegaxTop — 3T0 uYenOBeX, KOTOPHIA MOMOraeT ABTOPY YAYUIINTL TEKCT MyTEM
HIMEHEeHUA COACPIRAHUA AOKYMeHTa (HAMpHMe]p, HaydHH# penaktop). KoppexTtop
HCOPABAAET OLIMOKY B TeKeTe (IpAMMATHYECKHE, CTHIMCTHYSCKHE H Ip.).
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Koneuno, MOXHO BHAEIATH (IlBeTOM HINM MapKepoM) ¢hparmes-
Thl TEKCTA, KOTOPhIE BBIABIBAIOT BOIIPOCEHI. Ho sTo He oueHsb Y,IEOGHO,
OOTOMY 4YTO HEeIOHATHO, 4YTO HMeJd B BHIAY TOT, KTO BBIIEMAHJ TEKCT.
KoMMeRTADAA MOMHO BCTABJATH NMPAMO B TEKCT, HO TOTHA TpPUAETCA
BEIOENATE HX LOERETOM, yTo0OE OHH OLIJIH 3AMETHRI APYI'HEM ABTOPpaM.
JIy"-lllIe HCOOJNB30BATE IOJA aTOM IIeIH CcOeOHANbHBIE CpeacTBa TEKCTO
BHIX IIPOIECCOPOB.

Ha Jlenme mnporpammer Word ecte BRJIaxKa Peyensupoeanue,
C ITOMOIILI0 KOTOPOH MOMKHO BHOCHTH HCOPABJICEHA M OHCATE IIpH-

meuanna (KoMMeHTapum) — pmc. 5.18.
PAIMETIACTRAMUN  CCRUNGY  PACCHIKA - PELEHIMPOBAMWE | BWA  PASPABOTWAC .
o6 5 B B iedn RO T
Coagate  Yaanure Mpetwgyuge O pagneH pumn.()mmm Cpammre
[m——— [ E— - [ 0snecrs nposept ~ .
Npumeuemn 3anmce wonpasnew ] Hamereuun Cpansesne|
Puc. 5.18

Ecsm BRIAEIHTh YaCTE TEKCTA H MISJIKHYTh HAa KHOIKE E
Cozdame npumengnue, To 6ymeT cO3maBE0 NpPHMeYaHWe Ha HOJAX CTPa-
nEnel (pre, 5.19).

flpu amom saxHo, $mobet GEING SOIMONHOCTNE BOCCMOHOBUM S

NPeduidyUyio Sepouio B MTOM CTYY0E, 2Ot tIMENENUR Bhidu BHECEHb «p

Jiesepid B armom napazpoihe aw ysnoeme, KOKLE CPLOCINBN MOMHO A P YPRDRS, 120 {AAEG, MTO T8 YTATpRRiTe: cren
UERAABICSOML dnA pewenus 3mol 3adavu. ,

Puc. 5.19

Hax TercTrom NMpMMedAHHMA MOKASAELEI AHHIHAJEI ABTOpA (M3 Ha-
CTPOEK IPOrPAMMEI).

Kronka Henpasaenua BRAKUYaeT (A4 OpA IMOBRTOPHOM HAMa-
THE — OTKJK4YAeT) PeXHM #}cIpaBaeHwit, 9To o03HAYAEeT, 4UTO Bee
BAIIK AefiCTBHA 1O MCOPABJICHHIO HOKYMEHTA OYIYT BANMHCHIBATHCH
IporpaMMoil M Ha sKpaHe OYAYT IOKA3AHBI KaK MCXOMHBIH, TAK H
UCIIPABJIEeHHBIA BapHAHTH TekcTa (puc. 5.20).

Tpu srom aaxcHo, ymobesl Boing eosmhxmocmb 8occmanoaums
npeduidyiyio 8epcUio 6 MoM CrIyNae, 8ChuU UsmeHeHuR Hoinu aHeceHb
HeaepHeowubouro. B amom napazpadghe ewl ysHoeme, Koxue cpedcmaa
MOX(HO Ucnons3oaamb dna peweHun amoli sadouu.

Puc. 5.20




KonnektusHasa patora Han ACKYMEHTaMu @

C momomneio KHONOK nanexm Hamenenusn (cMm. pume. 5.18) Moo
NPpMHATE WJIH OTKJOHHTL NpHMMedYaHMd. Ind sTol IenM Tak:xe MOMKHO
HCHOJALE0BATE KOMAHALI KOHTEKCTHOIO MEHIO.

PeneHsupoeanue B nporpamme OpenQOffice Writer BrlnonHAeTcsa
TOYHO TakK Ke, KaKk n1 B Word. IlppMeuaRna BCTABAAIOTCA € IOO-
MOIILI0 MeHI0 Bemaska — Ilpumeuanue, a Ang paboTEI B pemuMe
HCOPaBACHUN HYMXHO HCOOALIOBATH MeHIO IIpasxa — Himenenus.

Onnaitv-opuc

Bypraoe passuTue HETEpPHETA NPHEBENO K NOABIEHWK OHAAHH-OgH-
COB — CHOENHAJILHEIX caiiTOB (HHTEPHET-CEPBHCOB), KOTOphIE IpeAs-
CTABJMAKIT OCHOBHBLIC BO3MOMHOCTH OQHCHBIX MaAKETOB! TEKCTOBRIHA
peflaKTop, IJMEKTPOHHEIe TabJaHIE, CPEACTRA IJIA CO3JAHHA IIpPe3eH-
rauni., InA ACIOAB30BAHMA TAKOM CIY/KObL HECOXOAUM KOMIBIOTED
¢ zoctynoM B HHTepHeT, IpHUeM He HMeeT SHAUEHHA, KaKad oIepa-
MUOHHAA CHCTEMA HA HEM YCTAHOBAEeHA. JIOKYMEHTH HNOJbL30BATENEH
XpaHATCA Ha cepBepe, AJA AOCTYOAa K HHM HYKHO 3aliTH Ha caiit
OoZ CBOeH YYETHOH 3amMchLio, KOTOpasA 3ANIHIIEHA MapoJIeM.

Onnalin-cdpHchl HCTIOAL3YVIOT TEXHOAOTHK), HMIBECTHYI) IIOA HA3BA-
Huem oGlaunsie Briunciaenma (aHrua. cloud computing). Eé cyts B
TOM, 4YTO MOOJb3OBATENL pasMeEIlaeT CBOM AaHHBIe HA cepBepax HH-
TepHeTA H He JOJKeH 3a60THTLCA O cmocofe HX XpaHeHHSs, ouepa-
MHOHHOI cHcTeMe M mporpaMmHeMm ofecneuennu, CaoBoM <«00MaKc» B
HHEGOPMATHKEe HA3HIBACTCA CJOMKHASA CHCTEMAa, AeTAJH paboThl KoTopoil
3HATH HEeODABATENBEHO (BCIIOMHHTE OOJAYHBIC XPAHMJIHITA AAHHEBIX H3
Kypca 7 Kaacca).

OnHO U3 AOCTOHHCTE <«OHAAWH-OQHMCOB» — BO3MOMKHOCTL COEMECT-
HOM paboThl Hajg AOKYMeHTaMH uepes Hurepuer. JIpyruM moab3oba-
TEJIAM MOMKHO OTKDEITE AOCTYII K OTASNBHEIM AOKYMEHTAM AAA Opo-
cMoTpa M/ HM3MeHeHHAA. Tax BEI MoOXeTe:

¢ [IOGHAKOMHTL TPYINY JioAell C¢ AOKYMEHTOM;

® OPraHM30BaTh €ro ofcyxaeume gepes Hurepmer;
* TIPOBECTH AHKEeTHPOBAHHE;

® BMECTE DPeBaKTHPOBATE AOKYMEHT.

JIxoho# AOKYMEeHT MOKeT ObLITE SKCIIOPTHpOBaH (coXpaHEH) B dafin
Ha ANCKE KOMILICTEpa.

CamreIil uspecTHRIM oHIaliH-obuc — Google Docs, umm Hoxy-
menmut Google (does.google.com). na paboTel ¢ HHM HY:KHO Bec-
IIATHC 3aPEerHCTPHPOBATHECA (IIONYYHTL YUETHYIO B3ANNChL) Ha caiite




ﬂ MoAaroToBKa 3NEKTPOHHLIX ACKYMEHTOB

accounts.google.com. Bce Bamy JOKYMeHTH OGyIyT XpaHHTBLCA B
WHTEepRETE, B YIAJEHHOM XPaHWIHIIE, KOTOPOE HASHIBAETCH L
Google-Quckx. 3pecs MOMHO COBTABATL ¥ PEIAKTHPOBATE TEKCTOBBIE
AOKYMEHTLI, AJEKTPOHHEIE TAOAWOBI, MPe3eHTAHHA, PHCYHKH, Gop-
MBI AJ1§1 ONPOBeZeHUS aHKeTUpoBaHHA. Brl Oygere paforaTts ¢ HORY-
MEHTaMH B OPWUBLIUYHEIX PeJaKkTopaxX, HAIOMHHAOIIHX OpPOTrPAMMBL
Microsoft Office n OpenOffice, RO caMH BOKYMEHTHI (M NPOTrpaMMLL
Ans paborel ¢ EuMAl) 6yayT HAXOAMTECA He Ha BallleM KOMILIOTEDE,
a Ha cepBepax B MHTepHerTe.

0 BCNOMHUTE AOCTOMHCTBA M HEAOCTATKA XPaHEHWA OOKYMEHToR 8 obnau-
HBIX XPaHWIMLLEX.

IIo yMOJIYaHHIO K AI00MY JOKYMEHTY HMeeT JOCTYII TOJBKO €ro
aBTop. Ecnu BHI XOTHTe OPHLIACHTE K COBMecTHOW pabore Apyrux
O0JALIOBATENeH, HYWKHO H3MEHUTh YPOBEHB AOCTYIA K AOKYMEHTY, BRI
MOJKETe OTKPHITE AOCTYII:

¢ ana BceXx monb3oBaTeneil MaTepHeTa;
® TOJIBLKO AJIA TeX, V KOTC €CTh TOUHASA CCELIKA;

* TOJBKO AJIA TeX, KOMY OTIPABJEHO NPHIJANICHHE IO 3JEeKTDPOH-
HOM IIOYTe.

Ons BceX, KOMY Bbl BEICLLIANH NEPCOHAJNLHOE NPUIJIALIEHHE,
MOYKHO YCTAHOBMTE TPH YPOBHA JNOCTYIIA:

* TOJBKO YTEHHE;
® UTeHHe H KOMMEHTHDOBAHHE;
* pejaxTHPOBAHUE,

B mo60ii MOMeHT BRI BHAMTE, CKOJLKO NOJNL3cBATeneii paGoraer
¢ JOKyMeHTOM. C HMMH MOMXHO ODMATBCA ¢ OOMOMIBIO YaTA, H JAMe
MOXXHO YBHUIETH, KAK APYCHE DEeJAKTHPYIOT TEKCT.

Bee maoMeHeaNa asTOMATHYECKH COXPaHATCH Ha cepBepe. Bz1r mo-
HeTe ODpOCMOTDETh, KAKHE HM3MCHCHHSA 6bBLIH BHeCCHE! B TEKCT, C IIO-
MOLIBI0 MeRK Paitn — Ilpocmompemsv ucmopuio usmenexuit. B npa-
BOH 4YACTH »5KpaHa OTKpHIBaeTcA CHHCOK nsMeAeHH#. IIénkays Ha
KaKoii-HHOYJL CTPOoXe 3TOTO COHCKA, Bhl YVEMAHTE BEDPCHI0 AOKYMEHTA
IOCNe 3TAX H3MEHeHMH ¥ HpH JKeJaHHH CMOMETe BEPHYTHCS K Held
(puc. 5.21).




KonnexktueHasa padora Hap AOKYMEHTaMWn @

KPOHONOM#H HIMCHCHWW

CeroaHn, 18:55 =
#@ Bacunwit Crapukos

30 oiraGps, 12:34
& BuiTop Manbiues

20 okTabps, 1:12
# CeMEH Mycakos
BOCCTAHOBUTE 3TY BRPCHIO

21 aerycTa, 0:31
& Mbep Onoct Penyap

15 Man, 11:22
o TaTeRna Koprunopa

Puc. 5.21

CoagaHEBIl JAOKYMEHT MOMKHO COXPAHHTH HA JUCKE CBOEro
KCMIIBIOTEPA C NOMOLIBI MeHIO Painr — Crxaxame xak. Ilpn asTom
IporpaMMa Ipeziaraer BmOpaTh ¢opMar, B KOTOPOM COXPaHAETCH
OOKYMEHT,

BuiiCHMTE, B Kakux POpPMATAX MOXHO COXPaHWTL HAa NOKANGHOM OMCKe: E
® TEKCTOBbIA LOKYMEHT,
* 3NeKTPoHHYIO Tabnuuy.

C momome KHONKH Co3damb MOMKHC BAUPDYSHTL HOBBIH AOKYMEHT
AN COBMeCTHOH paboThl ¢ Balller'e KOoMObOTEpa. EcAH BBl 3aTrpyiKa-
ere daitn B dpopmare DOCX, 0H moABIAgeTCA ¢ MKOHKOH IPOTPAMMEL
Word, m pepakTHpOBATL €ro B TAKCM BHIe HeJb3d. IIpM IOIETHKe
OTKEPHITH JOKYMEHT CHCTeMa OpemiaraerT paGorare ¢ HHM B peXHMe
YTeHWA WIn Oepesectd B Qopmar Google-doxymenma (npm sToMm Oyzper
co3fal HOBHIA thaitn). Ecau HeoOxoamMe peZaKTHPOBATH TEKCT, HYKHO
BeIOpaTe BTOpOH BapmaHT. TodHO TAK Ke MOMHO BArpyaTh U pe-
ZaKTHpPOBaTh (ainbl ¢ ANEKTPOHHRIMH TAROMHOAMHE M IpPe3eHTAIMAME,

B pasgene Hocmynnbt Mre OYAYT XPAHHTLCHA Te ZOKYMEHTHI, KO-
TOPBIMH IOZEAMIHCE ¢ Bamn (puc. 5.22).

8 Huck JOCTYNHHE MHE s Az
Mo HazaaHwo KTD 0TKpRA ADCTYN AlaTa NpenoCTABNEHINA ANCTYMA
B  Haw npoexy no poboToTexsmuke g7 Onura Tyaoes 7 anp. 2016 T.
g & QU Paculir sapanaTid € Bwaop Sabennn 23 HoRb, 2015 .
I A% DocrynHoe Mue O  #cropun sonpoca Q BikTop 3abenm 20 Hor, 2015 r.
Ko M Ceemana Maprosa 10 . 2015 1.
& Google doTo B Kowope sbwnma s L] p esp.
Puc. 5.22




ﬂ MoAaroTeeka INEKTPOHHLIX BOKYMEHTOB

Ecnn aBTOpP JOKYMEHTAa IIPpeAOCTABHJI BAM COOTEBETCTBYKOIIIHE IIpa-
B4, MOKHC OCTABJATE KOMMEHTADHMH (IPHMEYaHHS) K AOKYMEHTY H
pPefaKTHPOBATE er¢. Bce m3MeHeHHA 3alHCBIBAIOTCA B JKYPHAN B Xpa-
HATCHA HA CepBepe.

MpaBuna KONNEKTUBHOIK pPaboThl

Korga Br1 pafoTranm HAA KAKHM-TC JACKYMEHTOM CaAMOCTOATENLHO,
BBl MOIIH JAEMaTh ¢ HHM, UTO XOTHTE, H OOJHOCTLI0 OTBEYAJIH 38
pesynsTar. IIpm coBMecTHON pabGoTe MOrYyT BO3HHKATE NOpoOMeMHl,
CBAZAHHEIE ¢ TE€M, YTO KTO-TO VEANNIA WJIH HI3MeHWUS ¢pasy, HAIN-
caHHy©o ApyruM. IlosToMy HyMKHO YCTAHOBUTEH IIPABWJIA, MO3BOJAIOINUE
uabexars KOHQIHKTOB.

1. CaMoe Ba)KHOE TPABHIO — 3TO VBAMKEHHE K YYHOMY TEKCTY.
Hu B Koem ciaydae HeAw3d VAANATE WA H3IMEHATh (pasy, HaUH-
CAHHYIO APYTHM, HE COTJIACOBAB HT¢ ¢ aBTOpOM., 110 BCeM CHODPHBIM
BOIIPOCAM pelleHHe HY:KHO NPHHHAMATL coobima. Jns aToro MoOMKHO
3aJaBATh BOIPOCHI CBOHM COABTOPAM, YTOOEHI BRBICHUTS: HX IIOSHAIIHIO,
UCMOAB3CBATE KOMMEHTAPHH ® 4aT (up;m pabore B pesKMMe «OHJIAHH»).

2. Kaxaeifi mMeeT IpaBo HA OMIMOKY, H K HUM HYXKHO OTHOCHThH-
ca Tepnumo. Henbad MCIOAL30BATE B KOMMEHTAPHAX TpyOnhle BRIpa-
¥eHHs H Pe3KYI0 KPUTHKY.

3. Bce, KTO COBMECTHO COZJAKT JOKYMEHT, ABIAITCA €rc ap-
TOPAMH, HHKTO M3 HHX He MOMeT HOPHCBAWBATE cefe eIMHOIWYHOE
ABTOPCTBC M HOPeACTABAATh AOKYMEHT KaK pPEe3yJIbTAT TOJIbLKO cBoeil
paboTEL.

4. KoanextupAaa pabora TpeOyeT AKTHBHOIO COTPYAHHYECTBAa
BCEX YYACTHHKOB. HHKTO He ZOM/KeH AENaTs BCé 3a APYIHX, H HHKTO
He AOJIeH OCTABATHCH B CTOPOHE, <«OTMANUYMBATHEeH». llosToMy xe-
JATeNBEHO, UTOOB MPH COBMecTHOH pafoTe MOABHIICA NHAEpP, KOTOPERIHA
OyAeT PYKOBOAUTE paboToH OCTANBHEIX YYACTHHKOB.

BbiBOAObI

¢ PeneH3HpoBaHHE — 3TC KOMMEHTHPOBAHHE ACKYMeHTa. B Texcro-
BRIX IIPOIECCOPAX €CTh CHeNWAJRHEIE BOZMOMHCCTH LS pPEleH3H-
poBaHua: gobGaBleHHe NPMMEUYAHHE W 3a0HChH HUCIpaBIEHNH.

e OunaiiH-0dHC — BTO CNEeIMANBLHEBIA CANT, IIPegoCTABIAIOLOHI oc-
HOBHBI® BO3MOJKHOCTH OMHCHBIX NOAaKETOB: TEKCTOBHIH pemaxTop,
JIEKTPOHHbIe TAGNHMOEI, CPEJCTBA JJIA CO3XAHUS TPE3CHTAIMM,




KonnektneHan paBota Hag AOKYMEHTAMM @

o Caltr Google Docs mosBonAeT OPraHA30BATL COBMECTHYIO padory
HaJA AOKYMEHTAaMH. ABTOp AOKYMEHTA NPHArIAIIAET K O0CYRACHHIO
APYTHX N0, KOTOPBle MOrYyT YHMTATh, KOMMEHTHDPOBATL MJIH De-
JAaKTHDPOBATE JOKYMEHT (B 3ABHCHMOCTH OT IPeNOCTABJICHHBIX HM
npas). Bce naMeneHHs 3aIHCHIBANOTCA, B JNIOO0H MOMEHT MOMHO
BOCCTAHOBHTEL JIOOYI0 H3 OPeIBIAYIOHUX BEepCHH.

e IIpn xoanekTHBHON pafoTe Hah AOKYMEHTOM HYKEO coOnoaaTs
npaBmia, 0DossosnApmme usberxaTe KoHQIMKTOB, IiasHOE uH3
BHX — YBa'KeHHe K JYXXOMY TeKCTy,

HapucyiiTe B TeTpagW WHTEANEKT-KapTy 3Toro naparpada.

Bonpocobl M 3apaHuna

1. Bo Bcex HAyUHBIX MXYPHANAX OPEAYCMOTPEHO DeleHSHPOBAEHE II0-
cTynamommux craTeil, Kak Bel AyMaere, 3aueM 3TO HYMHO?

2. Kague npaBHiIa Hy:XKHO co010ZaTh OpH KOJJIeKTHEHOIT paboTte ¢
DOKYMEHTAMH?

3. Kaxne mpeHMylnecTBa ecTh ¥ OHNANH-O0QMCOE B CPABHEHHH C Iie-
PECBIIKOH NOKYMEHTOR IO DIeKTPOHHOH noute?

4. B uéM BE! BHAWTE HEZOCTATKH OHIAHH-PHCOB?

5. YeM OTAMYAKTCH PEKUME] JOCTYVIIA «NJAA BeeX, ¥ KOT'O eCTh CCHLA-

KA» H «IIA BCEeX, KOMY BBICJAHO IPHULJIAINCHNE» 7

6. Paboma 6 napax. Haiinure B UBETepHeTe HeGOABLIOH TEeKCT Ha m
A0y HATEPECHYID BAM TeMmy. BHecHTe B HETO HEKOTODOE HO-
nuyecTBO omuboK, KOTOpHie Jierke obHapy:Kurh, Ilepenuinte mo-
NY9EeHHLIN TeKCT HANAPHHKY M IOIPOCHTE HCIPAEBMTE (B pPeKHMe
HcOpaBAeEHil) ¥ nepelaTh TeKcT obpaTHo. KTO M3 Bac mpomycTHI
MeHbIIE OMHOOK?

7. Paboma e napax. ¥sHaiiTe (B jmrepatype mau B HaTepHere),
aT0 Takoe acce. Hanwmmite mefoabmoe scce (pasMepoM A0 ONHOM
CTpaHnnbl) HAa Ja00yio HHTEPeCHYID BaM TeMy. llepeliiiure ero
HAADHUKY H IIOOPOCHTE OCTABHTE KOMMEHTAPDHN M 3aMeJaIHA.

8. Padoma & zpynnax. 3apermcTpupyiiTeck Ha caliTe accounts.
google.com (cospaliTe YUéTHYIO 3annck — arwrayxm). BeGepure
PYKOBOIMTeH, KOTOpPLIH OyleT OPpraHM30BLIBATE DPAGOTY IpyIIILI.
IToaroTopbTE COBMECTHO Kakoii-nubo aokymeHT (coobieHmne, npe-
SeHTAIHNI0, PHCYHOK).

8, Padoma e zpynnax. CocTaBbTe apKeTy 0 BHOpaHHOR TemMe M
othopauTe e€ B Buie dopmel Ha caliTe Norymenror (Google. Ilpo-
BEJ(UTe AHKETHPOBAHNE OTHOKJIACCHHKOEB, 00paboTaiiTe peayIbTAThI
M OpPeICTABLTE MX B BHAE COBMECTHOrO cOODIIeHMS. i

10. BeimonHuTE [0 YVKABAHMK YUHTENA 3ahaAna B paboueill Terpaznu.
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NMoaroToebre cooduweHue

a) «Omnafin-opucs — "3a” M “NIPOTHB »
6) «O6snauyALle XPAHMAHINA AAHHBIX»
B) «O6nayHaBIe CEePBHCKI»

HMHTEepecHsbIe CaiThi

docs.google.com — pokymenrn (Google
cloud.mail.ru — ofnaumoe xpaHumHuIe ZaHHLIX O6aaxo@Mail.Ru

NpaxTu4eckas paborta

Brmonaure mpakTadeckyly pabory Ne 38 «KomrexTupras pabGora
HaAd ToRyMeHTOM (OpOeKT)»,

M 30P x rnaBe 5 U3 EguHOA Konnekunun
w1 posbiX 06pasoBaTenbHbIX pecypcoB
{school-collection.edu.ru)

OdunarpaMMel: croaCuarad, KOHTYDHAH, JHHENHAA, OUIHHApPHYIeCKAas
OduarpamMmer: rpaduueckas W rpadudyecKkad HAKOIMHTEIBHAA
Opgorpadmuecras mposepxa Texcera 8 MS Word

Moxer 1M MalIMHA NEePEeBOAUTL?

YTo BHYTPH 3JEKTPOHHOrO CIoBapa?
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