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Yaaxasomee crapuexnaccHmxm!

Bl nepecTynuanM NOpor NPOGMUALHOA WIKONB K TeNepk CMOTPUTE Ha CBOe
ofipazoBaHue ¢ y4eTOM BLIGOpa aanvHekwero npodeCcCHOHANLHOrO NyTH. UHTe-
pacel ¥ rayGuHa NPOHWKHOBEHWA B NPeAMeT 3aBUCAT OT BuiGpaHHOro samm Ha-
npaeneHna. Moatomy B yyeliHuke MaTepuan NpeacTasned ABYMA YPOBHAMW —
GasoBbiM 1 NpodMnLHLIM, Matepran nNpodHNbHOro YPOBHA NpeaHasHaveHd Ana
TEX, KTO BuiOpaAn MaTEMaTMHECKWA U MHGOPMALMOHHO-TEXHONOTMMECKMIA Npodu-
AKX AW XOMET M3YHNATE MHPOPMATUKY KK INEKTUBHBIA KYPC B PAMKaX WHOMO NPo-

unn. Maparpadu, oTHOCAWMECA K 3ITOMY VYPOBHIO, O003HAYEHB PaMKOW
. Bnpoyem, Mbi HE MCKMIOYAEM, YTO OHW GYAYT MHTEpPEeCHb W TeM, KTO He
Hpaerca yraydneHHO nayyate WHGOPMATHKY.

B ywebHuKe, KpOMEe TeOpeTWYeCKOro MaTepuana, NPUBOAATCH ONWUCAHWSA
naboparopHeix paBoT, KoTopule Bbl SyaeTe BLINONHATL B KOMMNLIOTEPHOM Knacce.
HesoamoxHOo ofyyeHne U Ges CaMOKOHTPONA. YTolbl Bot MOFAM OCYIWECTBAATL
ero, y4efHuK ConepXMT pasHoolpasHbe BONPOCH M 33afaHuA. BuinonHaa sapa-
HWA, Bbl NPOBEPUTE, HACKONLKO XOPOWD Bkl HAYYWIMCH NMPVMMEHATL NONYYOHHDLIS
BaMW 3HaHusA. HekoTtopuie 3apaHua SyayT AnA BAC NPOCTHIMY, APYTVE OKaXYTCH
cnoxHee. Cambie TpyaHbie (pasyMeercs, HAa HAW B3rNAA) 3a0aHMA NoMeMeHbl
3HaKOM *, B KOHUE KaKOOA rNasbl NOMELWEH 8 KOHCNEeKT, KOTOPLiA NpW3BaH
ofneryuTe BaM NOBTOpeHMEe NPOROEHHOro, a TaKKke NpUBeaeHH TeCToBbLie 3aga-
HUA, KOTOPbIe NO3BONAT NPOBEPUTL, KEK BAMI YCBOSH MaTepvan rnaski B LEfoM.

B Haweid kHure, Kak U B Molom y4elHuKe, BaM BCTPETATCA HOBLIe TEPMMHDL.
A ynolcrea OHW HANevATaHB! MMPHLIM WPKWhTOM. OnpeaenaHua, CeoCTBa ¥
npasuna aaknovyeHol B8 pamky L ————— MAKX NOMEevaHB Cnega 3HaKOM .

3ayyuBath CBOACTBA M NPaBuNa HaW3yCTb COBCeM Heola3arenbHo, HO BAXHO NO-
HUMATL MX CMBICN U YMETb NPUMBHATL HA NPaKTHKe.

Ana suiNONHOHUA NABOPATOPHLIX PAtOT BAM OYN6T HYXEH HE TONLKO KOMMb-
0TEP, HO U KOMIIEKC NPOrPAMMHBLIX CPEACTE — TAK CKA3ATL, <KOMNbLIOTEPHAR
noanepxKa» Hawei KHMrKu, OnucaHua aTMX NporpaMMHLIX CpeacTa npueeaeHb
8 yualHuKe. HO B Bawem Knacce MOryr UCNONbIOBATHCA NPOrpaMMbl, OTAKYAN-
WMEeCH OT ONUCEHHLXX B Y4ebHuke. B 3TOM Cnyvae yuuTens OGLACHUT BaM, Kak
BLINONHATL NabopatopHuie paboTw).

XXenaem BaMm YCNexoB B OCBOSHMW CAMOr0 coBpemeHHoro ywefHoro kypcal
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B wkone Bbl u3yyaete pasnuyHble NPEAMETHL: MAaTeMaTuky, GU3NKY, XMMUIO,
6uonoruio, uctopuio, MHGopmaTuKy 1 ap. Bce oMM manaraloT OCHOBbI COOTBET-
CTBYIOWIMX HaykK. A 4To Takoe Hayka? B TonkoBom cnosape C. M. Oxerosa Bbl
HangeTe cnepylouwee onpeneneHue:
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i Hayka — cuctema 3HaHuiA 0 3aKOHOMEPHOCTAX B pas3suTUMM npupoabl, obue- f
CTBA W MbILIEHUS. ;
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CucrtemMa 3HaHWA u3naraetcs B BuAe Teopuit. B ceBoO ouvepegb, Teopus —
3TO MOAENb OKPYXaloLeh YenoBeka OeicTBUTEeNbHOCTHU, NPUYEM MOAENb uaeanb-
Has. KoHeyHO, ONnA NOCTPOEHUS Teopun M ee NPOBEpPKW CO3[aKTCA HEe TONbKO
ngeanbHble, HO WU MaTepuansHble moaenu. Ho marepuanbHbie Mogenu — 3710
cCpeAcTBa MNOMYYEHUS HAy4HbIX 3HAHWI, @ COBCTBEHHO Hayka — COBOKYMNHOCTb
noeanbHbiX MOOEenen.

OpHO u3 rnaeHbix TpeboBaHU K CUCTEME HAy4yHbIX 3HAHUM — WX HEenpoTU-
BOPEYMBOCTb APYr APYrY, a TakkKe NoATBEPXAEHUE HayyHbiX BbiIBOOOB MPAKTUKOM,
AKCNEPUMEHTOM.

CoBpemeHHaa Hayka nogpaspgensieTcs Ha OOonbloe KOAWMYEeCTBO Hay4HbIX
obnacTen, kaxgas U3 KOTOPbLIX UMEET CBOW 06LEeKT uccnepoBanus. Bl 3HaeTe,
4YTO MHPOpPMATUKA M3y4aeT 3aKOHOMEPHOCTU NpPoTekaHMa MHOOPMALMOHHBLIX
npoueccoe B npupoge, obwectse M TexHU4eckux cucrtemax. Kak npaeuno, Ha-
y4Has obnactb NOApasfenseTcs ewe Ha pag HayyYHbiX AUCUMNAWH B 3aBUCUMMOC-
TW OT KOHKPETHOro HanpasneHus uccnepnosaHuii. B uHgopmartuke aTto uccneno-
BaHWA MeTOAOB asToMaTtuyeckoi obpaboTtku uwHdpopmaumm v cnocobos ee 3a-
WKUTbI, BAUAHUA WHDOPMaUMM U MHPOPMAUMOHHLIX TEXHONOrMi Ha o6wecTBo
(coumanbHaa vHpOpMaTMKa), BO3IMOXHOCTEMA KOMNLIOTEPHON TEXHUKW U T. 4.
B 5T0i1 rnaBe Mbl KpaTKO OXapakTepuayemM HEKOTOpble M3 yKasaHHbIX Hanpaene-
HUIA MHDOPMATUKW.

dyHaaMeHT noboi HayyHOW AUCUMNAWUHBLI COCTaBARIOT NOHATUA, C NO-
MOLLIbIO KOTOPbIX ONUCBLIBAIOTCA 3aKOHOMEPHOCTU, COCTaBAOWME CYLLHOCTb Ha-
YYHOro 3HaHus. MoaTOMy Ha4yuHaTb 3HAKOMCTBO C nOOR Hay4yHOW AuMcuUMnNAKn-
HOI cnegoyer C OCBOEHUS OCHOBHLIX NMOHSATWIA, NPUCYLWMUX OaHHOW obnacTtu 3Ha-
HUS. BOT M Mbl Ha4YHeM C onpefeneHus OCHOBHLIX MOHATUI WHPOPMAaTUKK.
C HeKOTOpbIMU U3 HUX Bbl 3HAKOMbI U3 Kypca MHPOPMaTUKK, KOTOPbLIA U3yyanu
B 8 u 9 knaccax.
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IIpeacraspre cefie, 9To BHl HUUEero He BHANTE, HHYEro He CAH-
IIUTe, He OMyIIaeTe HHE 38MaX0B, HE XO0J0AAa, HH Temjaa, a BRoGaBox
Bea numa abcomoTHO OesBKycHAas. JKH3HEE cpasy Obl morepana Ana Bac
CBOI0 NPUBAEKATENLHOCTh. HH MYSHKH, HA KHOT, HA IIBETOYHBIX apo-
MATOB... H Bee moroMy, uUTO Bac JHIUHIH DOCTOAHHONO ONPHETOKA HE(OD-
MamuH, §e3 KOTOpPOTO HEMBICIMMO HOPMAJNbLHOE CYLIeCTBOBAHHE YenoBe-
KA B OKPYKAIOUleM MHpe.

TTonpoSyem pasobparkca moppobHee ¢ TeMm, UTO Takoe MHGOD-
manua. AudopManuna — NOHATHe BechbMa He npocroe. Bhl Moxtere mo-
CMOTPETHL OAUH M TOT JKe MYJALTOHABM ¢ BAAeoKacceTH, ¢ DVD-aucka,
¢ CD-aEcka, OpocTO mMO TeJleBH30PY B KoHOe HKoHUOB., Madopmanma,
nony4eHHAs BAMH OPH OpOCMOTpe duabMa, OyZer oaHa M Ta XKe, HO
HaXOZAUTCA OHA HA PASHHX HOCHTeAAX. M1 B ONpHHIUIEe HAM BCe DABHO,
HA KAKOM HOCHTeNe HAXOZWTCHA MEGOpManmd, jmmb 6B 6LlNo KadecT-
BEeHHOE ¢¢ BOCIHPOH3BeAceHHe (B AAHHOM Ccayvyae HYKHOTO dhmapMa).

M3 kypca ¢E3EKH BH 3HAETE, UTO NpeAMeTH BOKPYT HAC XapaKTe-
PH3YVIOTCA HAJHIHEM B HUX BemecTBa ¥ sHepruu. Ho, KpoMe Bcero mpo-
uero, JAwboli mpeaMer Hecer B cele eme u madopManmio. Haxke caMuii
MajleHBKHHl KaMemleK, BaJSIMHEICA Ha Jopore, MoXxHO GecKoHeUHO
H3y4aATh M HU3y4aTh, OOAYIasE HHEPOPMADHID 0 ero XUMHYECKOM COCTA-
Be, dH3HYecKkHx cpoiicTBax HOpPOAH, OcoGeHHOCTAX ero ofpasopaHus B
BeMHOI KOpe H T. L.

H Bce e, rorops 00 nEdopMaALUH, MEI B HEPBYIO OUEPEAb HMeeM
B BUIY Te CBeAeHHd, KOTOPHE OPEfOCTABIAIT HAM TeJeBHAeHHE,
panmo, medyaTHele H3AaHAA. HEbopMADNS aAaKKYMYJAHPOBAHA B THICAYAX
HAY9YHBIX TPYAOB, COCTABAAIOIIHX OCHOBY Haimmell DHBHIHIALMH,
HedopManns cocTABRIAET OCHOBY INKONBHEIX Y4e0HHKOB, 0e3 KOTOPHIX
TPYAHO CTATE OODA3OBAHHBIM TJeJIOBEKOM,

Hndopmaums — 3ITO CBEAEHMA, 3HAHUA OO OKPYXAIOWEM HON0BEeKA MUPE U
0 camom cebe,

Tax o0MgHEO DPAIBACHAESTCA MOHATHe HMEDOPMaIMHA B I'YMaHHTAD-
HBEIX HAYKAX, IAe HeHTPANBHHM O0BEeKTOM fABRAETCA JYeNOBeK KAaK
CYILIeCTBO CODHAJBHOE.

Ho ecTh ¥ APYTas TOYKA 3PEHHA HA TO, UTO Takoe MHbpOpMAamuA.
IonadnwaaiiTe 3a nmopegeHHeM MoOGOT0 KHBOTO ODraHHE3MA: MYDaBb#,
mgenm, nTHUH, cofaxku. Bul y0eaureck, 9T0 OHH TOMe BOCHPMHHMAIOT
mEbopManEI0 08 OKPYIKAIOIIEM MHDE H B COOTBETCTBHH C 310N mEbODp-
Manmeli BEHICTPAHBAIOT CBOS moBepeHHue. Bonee Toro, oHH O0MEHHBAIOT-
ca uHbopManuelt APYT ¢ APYrOM: MYDABBH — ¢ MOMOINLI0 YCHKOB} IM9e-
JAB — HUCNOJHEHHWEeM OmpefeNneHHEIX ABHKeHHEH (HASLIBAEMEIX OOBIYHO
TAHIEM); NTHNL — NeHHeM, CBHCTOM, KapKanseM; cofaxku — naem. Ja
H BH, OTAABAA NIPHKASH ZOMAIDHHM JXHBOTHHIM, VBEePeHBI, 9TO OHH BOC-
HPAHEMAIOT HEPeABACMYI0 BaMH uHboOpManuio.



.

JKHuBLIle OPraHH3MBl OT HeXXHBOH NPHPOALI OTIHYAST HMEeHHO HAAH-
uHe Y HHX NeNeHANPABACHHOH ACATEJRHOCTH, PEANM3ATNA KOTOPOH Gea
NCOONLIOBAHHA HEQOPMAOHNH HEeBO3MOXHA. MH He nmpeanoaaraeM oOpH
PTOM, 4TO 9TO0 00A3aTeLHO OCO3HABAEMAS AeATeNbHOCTB. OHA MOMXKeT
OCYIIECTBAATHCA H HHCTHHKTHBHO.

HuadopManua HY)XHa PasIMYHLIM TEXHHYECKHM ycTpolicTBaM ana
TOro, ¥TobH TOYHO H NPABMALHO BHEIIONHATH NPEANHCAHHYK) HEIOBEKOM
pafory. BakHO, 9TO TaKkHme YCTPOHCTBA MOryT BHOOJAHATH paboTy
ARTOMATHYSCKH, T.e. (e3 BMeIIaTeJAbCTBa weJoBeKa. IIpH aroM oHE
AOJIKHEI PEarHpOBATH HA BHelrHHMe BosfeiicTema. Ecam, Hanpumep, aTo
CTAHOK ABTOMATHUYecKO ofpaloTiu AeTaneil, TO OH AOMKEH KOHTPOJIH-
POBaThH, MOCTYNUNA K HEMY OvYeheAHad 3arQTOBKA MIM HET, COOTBET-
CTBYET OHa TpelyeMHM HCXOAHNIM DADAMETPAM HJM HET H T.A. Ecan
aT0 COBpeMeHHMI ¢oToanmapar, To oH cnocofeH mo YPOBHIO OCBeIeH-
HOCTH ABTOMATHYECKH YCTAHOBHTE BHAEDKKY H AuadparMy, T.e. Ipo-
JOJKHTENHbHOCTh BO3ACHCTRBHA cBeTa HA GOTONNECHKY B AHAMETD OTKDLI-
TOre orsepcTHA B obbexTmBe. Karoe OBl ABTOMATHICCKOE YCTPOMCTBO
MEl HH B3ANH, OHO TAK HJIM HHAYE HCIOJBLIVET HHPOPMALOHIO, mMOJyJae-
MYI0 OT 4YeJIOBEKA H ORPYXAwinel cpenkl.

CohopMynHpyeM Tenepp ellle OAHY TOYKY 3peHHA HA NOHATHe

HEQOpMALIMA.

Undopmauyms — 3TO TO, YTO NOIBOMAET XWUBLIM OpraHuamMam, ux coobwe-
CTBAM MAW TEXHWYECKUM CUCTEMaM PearMpoBaTh HA OKPYXAIOWYI cpeay,
j 00ECNeYMEan UX UEASHANPABNIGHHYIO ASATERALHOCTL.

SaMeTHM, YTO HEMH TEXHHYECKHM CHCTEMAM ONpeleldIoT JIIOAH,
KOTODLIE 2TH CHCTEMEI COJAAMM WIM HCIOOABIYIOT,

Teneps npeacTaBbTe cefa mocepeauHe NyCTHHHA. BOKpyr Bac cosep-
IICHHO POBHAA MOBEPXHOCThH, He HA YeM IJIA3Y OCTAHOBHThCH. CoaHme
B 3CHHTE, JaXke TeHb DACIHOJOXKHIAChH NpAMO nox Bamu. IIpomurc Tpu
yaca. Hudero ne HaMeHHNOChL, KpoMe TeHH. OHAa BHITAHYJACL B Oompe-
JEeJIEHHYI0 CTOPOHY, M BHI yXKe CIHOCOOHE OmpeAcIHMTL CTOPOHBLI CBETA.
Yro ae npueeno ¥ moaeacHEHo nAGopmanmnu? IoasineHme paszmoolpa-
3uA B OKpyxaiomeli ofcranoBke,

Undopmaumn — 370 OTpaxeHWe pasHOO0PasHUA B CYILECTRYIOLEM MUPE.

OrcyrerBHe pasHoofpasud, KOraa HeOTIWUMMLI HUKaKue ABa obbek-
T4, ABICHHA MIM OPOLECca, — 3TO M €CTh OTCYTCTBHe Raxoit Ont To HHM
Onino undopmanuu. Taxoilt secema ofmmil Ba3rngj EA DoOEATHE +«HHObODP-
MALMA®» OPHCYIN MHOIHM €CTeCTBeHHHM H OGHIoCOPCHKHM HAYHAM.
B sroM y3uefHHKe Sosbineil uacThio GyAeT PacCMATPHBATHCA HHGDODMA-
OEd, KOTOpad BRICTYIAET KAK 4eJIOEeUEecKOoe 3HAHHE,

OTOpBATECH HA MHHYTY OT yueSHHKS M BEHIMIAHHUTE B OKHO. BHI
YBHAHTE AOMA M Ji0felt, conHne u Hebo, AepeBbA H TPABY H ABTOMATH-
YecKH MePeKMIOYHTECh Ha aHajm3 HHPOPMALIHA COBCEM ADYIOre COPTA.
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OHa oOYeHB CHJIBHO OTJHUYAETCA OT OZHOOGPA3HBEIX YEeDHEIX CTPOUYEK
¢ 6yxkBaMM, KaKHe BBl BHOHUTE B KHHUTE.

HWadpopmanusa, nmoayuyaemMas U3 coolimeHMii, 3anHCaHHEIX C IIO-
MOIIbI0 OYKB, OAGP B 3HAKOB, HA3BIBAETCA CHMBOJBHOH; MHDOpMaIusd,
IoJyyaeMad C IIOMOINBI0O 3PHUTENBHBIX 00pasoB OKDPYJKAIOIIEro MHpA,
Ha3BIBAETCSI BHAeoMH(GpoOpManueil (UIM BH3yadbHOH HHMOpMammeir).

YesoBek CO3ZaH IPUPOAOH KaK MONIHEIN «anmapars» mo mepepabor-
Ke BUAeomHMopManuy. BenoMHEHTE mOCHOBULY <«Jlydine oguMH pas yBH-
IeTh, 9eM CTO pa3 yCJBIINATE», TOYHO OTPAYKAIOIIYIO OTJIHMYHE B BOCIPHA-
THH 3BYKOBOH mH(popManmmm oT BuaeomHbpopmanuu. OZHAKO COBpPEeMEeH-
Had OUBHIN3AINAA OKPYXKUIA HAac Ge3NOHHBIMM MOPSAMH CHMBOJLHOH
HHGOPMAaIlNK, CIIOCOGHEIMKH HOIVIOTHTE JIOG0ro B CBOMX IydYHHAX. UTo-
6Bl TIOKOPUTH OKEaHBI CHMBOJBHOM HMHpOpMaIMM, HYXXHBI «KOpabam»,
crocoOHEIE IIPEOJoJIeTh OKeaHCKHEe IpocTOopbl. MMM M cTaim KOMIIBIO-
Tephl, WM, KAK WX HA3BIBAJH PaHbIIE, 3JEKTPOHHO-BHIYMCIHMTEIbHEIE
mMamuabl (9BM).

O6paTuTe BHEMaHHe, 4TO MH(popManusa o00sI3aTeJbHO AOJIKHA OBITH
Kak-To 3adukcupoBaHa. PesynbraTel nccefoBanuii obnekaiorcda B (op-
myael, Tabnunel, rpaduxkn. I'eHermueckasa mHpoOpManua GUKcHpyeTCA
B I'€HETHYECKOM KoZe, IpeACTaBJIAIEeM co00il IIOCIef0BaTeJIbHOCTH
aMuHOKMCIOT. OO0HapysKeHHMe MEZOHOCOB II€pefaeTci PHCYHKOM TaHIA
nues. Uadopmanua o dagammadre MecTHOCTH (HUKCHUDYETCSA Ha IIaHAX
u kKaprax. HMHbpopMmanuio, 3aMKCHPOBaAaHHYI0 KakKuM-aubo cmocobowm,
OyzeM HaseIBaTh MH(POPMAIMOHHBIM 00BEKTOM.

KoHneuHo, KpoMe CHMBOJIbHOM, BH3YaJbHOH M 3BYKOBOM uHGOp-
MaIl¥, eCTh M ApPyrHe BHALI OpeAcTaBieHHA mHDopManmm. MEDOpMAa-
OUI0 HeceT 3amax; OCA3aHHe MOCTABJIAET HaAM TAKTUALHYI0 HMH(poOpMa-
nuio. Yepes BKYCOBEIE PELleNITOPLI MEI IMOJy4aeM HH(pOpMAIHIO O Kade-
CTBe IMINU M TOTOBHOCTH ee K ymoTpeGimenuro. Ho uTo6bl cOXpaHHUTH
unEGOpMALIMI0 ¥ CcHesaTh ee YAOOHOHM [JA Iepefaddl OPYTHM JIIOAAM,
YeJIOBEK MCIOJB3YEeT IPEeKAEe BCEr0o CHMBOJBHYIO, BH3YAJIBHYI0O M 3BY-
KOBYI0 OpDMEI IpeZCcTaBiIeHUSA MHPOPMAIHWH.

R S R R R R R SR
BOMPOCHI U 3AAAHMA

0 MpueeguTe npuMepbl ynotTpeGneHus TepmuHa «uHdOop-
Maums».

0 Hop6ept BuHep, oguH M3 OCHOBOMONOXHUKOB UHGOpMa-
TUKW Kak Hayku, rosopun o6 mHdopmaumm Tak: «MHPop-
Maumsas — 970 oBo3HaYeHue CcopepXaHwusa, MONy4eHHOro
M3 BHELUHero MuMpa B mpouecce Hawero npucnocobne-
HWA K HEMY HalMX OpraHoB 4yecTe». CpaBHMTE 3TO oOn-
pepeneHne ¢ TEMW, KOTOpLIE MPUBELEHbLI B TEeKCTe na-
parpaca. 410 y Hux O6LEro U Yem OHU pasnuyaloTca?

MoxeTt nu, Ha Baw B3rnsg, ogHa v Ta Xxe uHdbopmauus
CoAEepXaThLCA B PasHbiX MHPOPMAaLMOHHBLIX obbekTax?

Kakyto nHdopmaumio HasbiBaloT CMMBONbHOW? YTO Takoe
BupeouHdopmaumn? Hop6ept BuHep

© 0
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HenpounrasEasgd KHMra, KOHEYHO, COAEDKAT HAGOpMAOMIO, HO
OHA HHMYEro He MEMEHHT HHM B BacC, HU B OKDYEalolleM MHpe. 3aAaya,
KOTODYIC HHKTO He pellaeT, TOXe COAePKUT HHGOPMauMIO, HO H OHA
HU HAa YTO He moBauser. JIpyroe Aeno, ecJim KHUra DPOUUTAHA, 3ajada
pemena. 3HagnT, He EEpOpManEa cama oo cefe, a Te nponecchl, B KO-
TOPHIX OHA YYACTBYEeT H mpeofpasyeTcsa, OPeACTABAAIOT HHTEpPEC B mep-
BYI0 oueperdb. Takue npoleccH HA3HBAIOT HHPOPMAIHOHHLIMH,

B npeauaymenM naparpade Ml oGCYAIIN, UTO HHGOPMALNA MOKET
HCIONB30BATHCS TOJBKO TOrAA, KOTAAa OHA NpeAcTABJAeHA Kak MHpopMa-
nuoHHMA ofbexr. Hanpumep, madopManus o TEeONOBOM COCTOAHHH
Kaxoro-1a0o MEeXARH3MA MOMeT OTOOPASKATHCA TEPMOMETpOM B THC-
AOBOM BHJAE (T.e. CHMBOABHO), & MOMeT H300paATHCA CAMOOECIEM
B rpadhuvyeckoM Bufe. Hepeako NpPHXOAUTCA NpeolpPa3OBEIBATH OAHY
dopMy npeacraBaeHns nHbpopMauumm B Apyryio. IIponecc, B KOTOpOM
npeobpasyerca GopMa OpeAcTABNeHNA HHGOPMALINN, TOKE OTHOCAT K MH-
dopMATHOHHRIM.

HndopmaunoHtsiil npouece — 3TO NpoUece, B Xofe KOTOPOro U3MeHseT-
CA coaepXanue WHPOPMaUMKM unm dopma ee NPeaCTaBASHUA.

Kax Bl sEAeTe, K OCHOBHEIM BHAAM HEGOPMAIIMOHHHIX NPOLECCOB
OTHOCATCA NOJYYeHHe, mepefada, XpaHeame H ofpaborka madpopMann.

Hoayuernue ungopmayuy — $TO PeATHIANHAA COOCOJHOCTH K OTPA-
JHEeHHI0 PASNHYHRIX CBOMCTB 00BbeKTOB, ABNEHHN HM HpPOUWECCOB OKPYHA-
OWero MAPa. ¥ BBICIINX KHBOTHHX H YeJIOBEKA AJA INOAYYSHHHA
nHPpOpMALUN HMeIOTCS OPTaHkl YYBCTB, CIEIMAJHSHPOBAHHLIE AN
BOCOPHATHA HEDOpDMALEHM OIpeAeJeHHOrO BHAA. YeJoBeK CO37Zan
npuEfophl — MEKPOCKON H TEJEeCKOI, TePMOMETDLL H TAXOMETPH M Ap.,
OO3BOAAIOIOAE HIBJICKATh TY HHOOPMAOMIO, KOTODadA HEAOCTYIHA €My
B HEmOCPeACTEEHHHIX OIUYINeHHAX.

Ionyuare uAGOPMALUI0O UeJIOBEK M APYrHe JXKHBBIEe OPTrAaHHEMEI
MOT'YT, He TOABKO Halmoaasa oxkpy:xamommu#t MEHp, HO H 0o0IMaaAck APYr
C APYIOM, 8 TAK)KEe N3 TeX HJHM HHHX HCTOYHERKOB mHbopManun. Ta-
Koe monydeHHe MEDODMATINH ODPORCXORUT B pesyiasrare mHDOpPMANHOH-
HOTO Ipolecca APYroro BUAa — Npouecca nepeAadm umEGOpMamum,

Ilepedaua ungopmayuu Bcerga OCyIecTBAASTCA 0 HEKOTOPOMY Ka-
HANY CBASH OT HCTOYHHKA HHGOpMAINM K ee OpueMHHKY (puc. 1.1). Ka-
HAJM CBASH MOMKHO yOOoaoJHTE TPAHCOOPTHOMY CDEACTBY, OCYHIECTRIAIO-
meMy JOCTABKY ERGQOPMAIHH OT HCTOYHHKA K OPHEMHMKY. B HeTOpHH
FQJOBOYOCTBA HMOHHO MEeXAHHYECKOe ABHXKeHHe AOAroe BpeMmsa GnLIo
HeNpeMeHHERIM YYacTHHKOM Npomecca nepeAadn uHbopManum. IIouro-
BRI KAPETH, MOUTOBLIE BANOHHI IOEGAOB, ABHAMOYTA — BCE 3TO KAHAJEI
nepegaun UHGOPMAIIMK, HCHOJL3YIOUIAE MEXAHHUTECKOe ABMIKeHHe,

Oanako ana mepepaum MEGOPMAINM JIOAM H3ZeBHA OPUMEHANH H
Apyrre dusAvecKHe mpomecchl. 3BYE H CBeT AABHC IOCTABJICHE! YeJIO-
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- MCTOMHMK KaHanceasn ﬁpuemuux
uHGOpMauUK uHGOPMaL K

1

Puc. 1.1 Cxema nepenavn vHGOpMaLn

BeKoM Ha mHEbopManmoHEYI0 cayxkly. Hexoropme adpuranckme
OJIeMEeHA AO CHX IOpP HCOOJABIYIOT coenHajabHBe GapalaHBI (TAMTAMEL),
o0MeHHBAACE COODUIEHUAMH CO CKOpOCTHIO 3BYKA. Ha Pycm, rae meca
TacAT 3BYK, AAd NepefadH CPOYHHBIX coo0imeHH# HCnONB3oBaICA AHIM
rocTpoB. Benk HM OZUH I'OHell ¢ NOTPAHHYHON 3ACTABH He yemen Owl
BOEpEMSA OpeAYOpPeAHTh TopoyxaH o Halere KO4YeBHHKOB, YbH KOHH
6bmm He MeHee GbICTpHIMH,

Ho ¢ OTKpHITHeM DAZHOBOJAH, & CAMOE IVIABHOE ¢ H300peTeHHEM
YCTPOMCTB, CNOCOOHHX HX IeHepHPOBATH M YJAABAHBATH, B AeJIe mepe-
Aaun HHGOpPMALHM OPOH3OLLIM PeBONIOIHOHHBE H3MeHeHHA, Temeph
CTaNO BOBMOKHEIM B CUHNTAHHEE CeKYHALL NepeAaBaTh HHPOPMaIHIO HA
COTHH KHMJIOMETDOB.

Xpanenue urpoprayui Beerna MpeAnogaraeT HatudMe HHUIHIECKO-
ro HocHTeaAda. KaMeHb, HA KOTOPOM HepBOSHITHHM Y€JIOBEKOM BLICEKA-
JIHCH PHCYHKH, MNIMHAHHe Tabnmuxke Baemnona, OyMara, MATHHTHaH
JIeHTA, ONTHUECKHH AMCK — ueM IiIy(:ie NPOHHKAJ 4Ye/i0BeK B TaiHBI
MaTepru, TeM Soapine HEGOPMANEE €My YAABAJIOCEH COXPAHATH B eIHHH-
e o0beMa dpuzEIecKOTO Tena. Bopouem, Gopefia mja He TOABKO 38 YBe-
JIAYeHNe eMKOCTH HOCHTeAA HH(POPMANEH, HO H 34 HAAEXKHOCTh €€ CO-
xpaHeHusa. Meroasl 3amuTH HHGOpMADME BOZHHKAH B TIyGoKOH ApeB-
HOCTH, a celiuac sro GypHO pasBHBamOIagca 06aacTk HHGOPMATHHKH.

O6pabomica (npeobpa3osanue) unpopmayuu TOXKe NOCTATOUHO
MAPOKO ODOHHEMAaEMEIHA BEGOpPMAnmEOHHEIA mpomecc. Iloa obpafoTkol
mEGOpManFE NOHAMAKT NOAYYeHHe HOBOH mEGQOpDManWHE H3 yXKe HMe-
ometica uau npeobpazoBaBue GOPMH IpeACTABJeHEHA HHEGpOpManwm.

JdeTexkTHs coOpad YIMKHM M YKaA3aJd, KTO COBEPIIHJ NPeCTYILICHHE.
MareMaTHX comocTaBHA H3BEeCTHHIE €My YTBepKACHHA H JOKA3aJd HO-
BYI0 Teopemy. JI. H. Mengeneer Ha ocHOBe HHPOPMALIHNH 0 XHMHYECKHX
CBOMCTBAX 2/1eMeHTOB ChHOpMYJINPOBAJ DepHOAHYecKH sakoH. Bo Bcex
THEX NpHMepax B pesyiakTare ofpaforkm madopManum moaBHIACHL HO-
Basa MHpOpManua.

O6pabGorroil mEGOpPMADUH CHeAyeT NPHZHATE B BHYACICHHE CYM-
MBI ABYX YHCeJI: Belb U3 ABYX H3BEeCTHHIX AAHHHIX MOAYYAETCH HOBOE,
go Toro HemapecrHoe. Ofpalorroil mAGOpPManUK ABNAeTCA, HAIPHMED,
OEPEBOA OPENIOKCHAA ¢ PYCCKOro A3MKA HA HHOCTpAHHEINA,

Mexay nponoeccaMe o0paborkm mRGOpMAIINN, YKASAHHEIMH B ABYX
nNpeAHZVIDAX ad3anax, CYIIeCTBYeT DASHHOA. [JIABHOS OTAMYME B TOM,
YTO AAA POSHICKA NPECTYNHHKA HINH AOKABATE/JALCTBA HOBOH TeOpeMbl
HeT M He MoXeT ObITH YKA2AHO *XKECTHKHX NPaBHJ, KAK AoJN:XKHA obpala-
THIBATLCA HcxofHas HHbopManmsa. Kax roeopar, uyelopeKk B 3THX CAy-
qaAx gelcTeyer IBpucrEUYeckH. CKIaAEBaA ABA YHCAA, MBI Y:Ke PYKO-
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BOACTBYEMCA KECTKO YKas3aHHHEMHE npasmaamua, Taxyo pafoTy MORHO
NOPYYHTh TeXHHUYeCKOMY YCTPOMCTBY, KOTOpOe cmocofHO NOBMMATH H
HCOOJNHATE DPeANHCAHAYH) €My HHCTPYKIHIO. YCTpolicrBa, ynpapise-
MEIe ¢ IOMOMEBI0 HHCTPYKNHMI M BHIOAHSAIINHE CBOXK paGoTy aBTOMA-
THY¢CKH, HAZHBAKT OPOrPAMMHPYEMEIMH H T'OBOPAT, YTO CBOIO paGoTy
OHH HCUOAHAKT $opMantne. B YACTHOCTH, MOMXHO TM'OBODHTE H 0 dop-
ManpHON ofpaGoTrke mMEdopManum. HenmoaErTens, DPOHIBOZAIIHEN
TaKyw o0pafoTky, He AONKEH BEMKATH B CMHCJH BHIOOJHACMHX HM
Beticreuii; mosromy dopmanpEas ofpaborka mHPOpMADAA, KaK NpPABH-
N0, KAacaeTcd H3MeHeHHd (OPMLI ee NpPeACTABJIEeHHA, A He COAeP)KAHHA.

Opnaxo, KakuM 6l HE O cnocof ofpaforkm mHpOpMANMM —
$opMaNbHHM HAH 9BPHCTHUYECKHM, CYLOIECTBYET HEUTO HIH HEKTO,
BHIOAHRAIOIMHE 2Ty 006paborky. Ero ofLIMHO HASLIBAIOT HCHOAHMTE/IEM.

B undopmatTire n3 BceX QOPMANBHENX HCHONHATENCH ocoloe BEEM-
MaHHe YAEeRAETCA KOMOBITEDPY. JT0 TeXHHYecKOoe YCTpolicTBo OBUIO
nzobpeTeno, TTO6H B NepBRYK ovYepeXb O0GJNEeMYNTE YeN0BeKY BHIIOJHe-
HHEe BHYHCAHTEABHHX pabor. PaasuTie HRDOPMATHKH H COBepileH-
CTBOBAHHE TeXHHYecKoH 6A3Ll OpHBeA0 K ODOHHMAHHIO, 9T0 KOMIBIOTED
BOIPEKH CBOEMY HASBAHHUI0 — BHIYACHHATENh — ABAACTCA YHHBEDPCAIb-
HHM HHCTPYMeHTOM 0o0paborkm mHGOPMALNHA.
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0 Y70 HASLIBAT WHGOPMALMOHHEIM NPOUECCOM? HA30BMTE OCHOBHLIG BMAbLI MHGOP-
MALMOHHLIX NPOLEeCcCos.

9 Hiwxe nepewicneHo HecKOMLKO MNPOLSCCOoB:
a) nponasoacTeo GeH3IUHE N3 HOdTK;
6) vamepesva TeMNOPaTYPR BO3AYXA;
B) NOPas0oA AWHNULL AMMHLE U3 METPOB B CAHTUMETPLI;
r) ApxeHue 3emmn Bokpyr Conmua;
A) doTorpadwposane oOpaTHOH CTOPOHE fivHel;
©) BLINNABKA CTam;
X} NOPOBOA TOKCTA ¢ AHrNWACKOro ABLIKG HA PYCCKWIA;
3) 3armch POWeHWA MATOMATWYECKOW 3a0aYW B TeTpags;
M) ncnpaenenwe owwbox B COMMHEHMM;
K} npuroToeneHwe ofegna;
N} YBEAWNEHHE PA3MOPOB TENa NP HATPERAHIM;
M) COCTaBneHWe acTPONpPOrHo3a;
H) GOTOCHHTES.
BuigenuTe U3 NEPOUMCHSHHLIX NPOUSCCOB WHGOPMALMOHHEIS W YKDKUTE, K KaKOMy
BAOY OHW OTHOCATCA. Pewexne o0dopmuTe B Buge Talnuupl.

MuGopMaHONMi RPOLesD
E Hemidopmainomintl

Monywsine Mepegsua XpaHaune Obpatiorka NPouess
nHpopmaLy | mGopMaNN | HHGOPMaLWM | imdopMmalim
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0 Mpuseaure NpUMeEPL: NOAYYEHWA, XpaHeHns, nepena4yn W ofpadorkm uHpopmaumn.

o NMpuseaure NpUmepsl WHGOPMALMOHHLIX NPOUECCOB, B KOTOPEIX MIMEHROTCA:
a) copepxaine WhOPMaLIMK;
6) dopma npeacTaEneHnA WHdOPMAaLIMK.

9 Yenosexk w3olpen MHOTO PasnmuHux cnocoBoB xpaneHna vHpopmawm. Kakwe us
HUX B Morm Gul HasBaTL?

@* Onupanch Ha W3BeCTHLIE Bam cBegeHWa w3 Bwonorum, ykaxmure, xaxwe GopMu
npeacTasnesn WHOOPMALMKH NCTIONLIYIOT XHUBOTHHIE IR €8 COXPAaHEHNA W nepena-
44 APYIHM XMBOTHBIM. MMpuesaMTe NpuMeptl TeX (HOPM, KOTOPLIE HB BCTPBYAINTCA
B HENOBBYECKON NPaKTUKe.

o 8} B 00LACHUTENLHOM TEKCTE YNOMMHAETCA HECKONLKO Npuiopoe, nolBpeTeHHLIX Ya-
NOBEKOM ANA NACUNMPEHUA CBOMX BOSMOXHOCTEH NO NOMYyHEHWO UHGopMmaumn. Mpu-
BEANTE NPHMEPH Q118 KaKMX-HOyap NPUBOPOR, COBNAHHEIX ANA TOMA X6 Lem.

6) MEUBSAMTE NPWMEPE W3BNEYEHNA XUBLMU CYLlecTBAMK UHGOPMauMK o6 oxpy-
XAOIWSH Cpene, KOTOPRIE HOBOIMOXHE ANA HENOBEYECKWX OPraHos YyBCTB.

B) Henosex AnA pacumPeHun CBOMX BOSMOXHOCTEW N0 NOMYWeHMD WHdOoPMaLim nuc-
NonL3yeT He ToMKo nNpnbopul, HO W cnocoBHOCTM K 3TOMY XWBOTHRIX. MMpuweeanTe
NPUMEPH TAKOTD WCTIONb3I0BAHWA.

@ CylnecTsyet nerensia O TOM, Kax ApeBHerpe4ecknii yuensii ApXUme, oTKpLI8 38KoH
O BLITANKMBAIOWSA CHMNB XVAKOCTH (OH 3HAKOM BaM W3 Kypca GvEWKM), BOCKMMKHYN;
«3ppuxal» OT 3TOr0 CNOBA NPOM3CWAW BLIPAKOHWA «3BPUCTUHECKOS PeLLBHKe»
W «38puCTMMECcKan ofbpabotka unpopMaumis. BHe3anHoe 038peHWe, WHTYMTUBHOG
NOHUMAHWE CYTH NPOGNeMEl ¥ €8 POLLeHWS — BOT WMPOKDe TOMKOBAHUE CNOB «38-
pUCTIUMECKOS pelueHWer, BoNes YaKoe WX 3HaHeHWe — OTLICKAHWS polueHun 683 OCy-
WaCTENEHMA NOMHOTO Nepetiopa BoeX BO3MOXHLIX BapuaHTos. JInA KOHKPETHOW ch-
TYBUMH AANSKO WO BCOrAA MOXHO TOMHO CKa3aTb, NPOWIBOAMTCA B JAHHWOW cuTya-
uwM dbopmansHan WM sspucTryeckan obpalotka wxwdopmawym. 310 3aBUCHT, B
HACTHOCTH, OT 3HaHWA Toro, KTo eeneT ofipatoTxy usdopsaumun. Mpoccmeicrep,
HANPHMep, B UeNOM PALE LWAXMATHLIX CATYaUMd MoxeT pelicTeosate GopManHo,
ONUPARCH HA SHAHWA LWIAXMATHON TEODUK, B TO BPEMA KAK LWIAXMATHOMY HOBUHKY NON-
THW HENPOPLIBHO NPHMXOONTCA PYKOBOACTBOBATLCR UHTYWUMeN,

a) B npuBepsHHLIX HWKE NPUMEPaX YKEKWTe NPeHMYLLACTBOHHLIA, HA Baw Barnaa,
sna opatorkn wudopmalpm — GopMantHbit WAK 3BPHCTHMECKMWA:

o PELWGHWE MATEMATH4ECKON 3anauw;

s HIMEPBHWE TeMNEpaTypu y GonoHoro;

= ONPOAGNOHUE CHMEPEAHONG XOAA B CEPEAMHe LWAXMATHOW NapTiMm;

» HAXOKOGHWE SHAYEHMA DYHKLMK f(x) = x® — sin2x + In(x + 1) B Touke x = 0,

6) BCROMHUTE CBOI0 OLMHYID EXeNHEBHWIO AGATENLHOCTL NO ofipatoTke widopma-
. C xaxum naom oGpaboTon — GOPManbHLIM UK SBPUCTUMECKUM — Bam Bonb-
We NPUXOAMTCA WMeTL Aen07? PAcCMOTPUTE C TOW XB TOWM 3peHna sawy yueluyo
DERTONBHOCTL HA YPOKAX NO PA3HEM NPeaMeTaM,

Q Mpy nepenave WHGOPMALMKM Kasan CeR3n MoxeT GbiTe NOABEPXEH BOANBRCTBMAM,
B PO3YNLTATS KOTOPLIX nepegasaeman wHoopmaumwa Syner nckaxens, Taxue BO3ROH-
CTBWA HA3LIBAIOTCA NOMEXAMM W MOFYT BOSHMKATL B CUAY TEXHWMACKHX NPH4YMH,
a MHOTAAa CO3NABATLCH CMeUMAaNnbHo C LeNnbio asavwHdopmaym,

a) NMpUESAUTE NPUMMEPLI NOMEX, KOTOPLID MOTYT BOSHWKATL B CUNY (UIMecKknx 0co-
GeHHOCTel TOrD MNKM WHOTD KaHANA CBR3M.

6} B «Cxazxe o uaps Cantane...» A.C.nukiH onMCLIBRET NPOUECC Nepela'w MH-
$OPMALMK OT XeHbl Lapi0 U OBPETHO OTNPaBKOH roHUA C COOTBETCTBYIOLMMMW CO-
OlweHAIMK. Kakue NOMexM ITOMS KaHana CBA3M ONMCaHLl NOITOM?
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@3 A3bIK KaK CPepcTBo coxpauenuu " nepanmm
nupopmaumnm

B §1 MBI OTMETHIIM, YTO OZHHUM K3 CIOCOOOB, ITO3BOJIAIOMIHX
duKcHpoBaThs HHPOPMAIIHIO, ABJIAETCA €e IPEeACTABJIEHNEe B CHIMBOJIBHOM
puze. CaMo mofABIEHHE CHMBOJBLHON HH(OpPMAIIMH CBA3AHO ¢ GOpMHPO-
BaHMEM uejioBeduecKoii peuu. I[IepBOGHITHBIM UYEJIOBEK KAXKIOMY HOBOMY
npeaMeTy KX SABJIEHHIO NPUAYMBIBAJI HMsA. YeM riy6ike UeJIOBEK IIO-
3HABAJI OKPYKAIOMNN MUD, TeM OoJjiblne uMeH emy TpeGoBasock. Ho ue-
JIOBEK CIOcO0eH NPOM3HOCHTL M PasjMYaTh HA CIyX He TaK YK MHOTIO
3ByKOB-(poHeM. UToOBI monyuuTs HeoOXoamMoe pasHooOpasue MMeH, OH
HavYaJa KOMOGMHHPOBATH 3BYKH IPYr C APYroM, Iojgydas cjoBa. Tax Io-
ABHUJIACH UJIEHOpAa3AeJbHAs pedb, a BIOCJEACTBHHA — MNHCHMEHHOCTB.
B mx OCHOBe JIe’KHT reHHAJNbHAA HJed KOHEYHOro ajdaBuTa, T.€. HEKO-
TOporo (MKCHPOBAHHOI'0 YIOPAZOYEHHOro Habopa 3HAKOB, M3 KOTOPOTrO
MOXKHO COCTABJATE KAK YTOAHO MHOTO .CJ0B. B mHpOpMaTHKe CJIOBOM
OPUHSTO HA3EIBATHL JIIO0YIO IMOCJIEJOBATEJHLHOCTE CHMBOJIOB 3aJaHHOTIO
andasuta. COBOKYIHOCTh CJIOB, MCIOJb3YeMBIX AJA 3amucH mHGOpMAa-
IMH B pPAMKAaX KaKou-1ub0 mpeAMeTHOM 06JacT, ¥ HA3LIBAIOT A3BIKOM.

B cBoell mpakTHKe 4eJIOBEK HC-
MoJBL3yeT caMble pasHOOGpasHEBIe
aselku. Ilpexxne Bcero sTo A3BIKH
YCTHOM ¥ mHCbMeHHON peuun. [lo-
BOJIBHO YACTO HMCIIOJIB3YIOTCH ASBIKH
pasIuYHBIX yKasaTenei. K Takmum
OTHOCHATCs, HANpHUMep, 3HAKH HO-
posxkHOro pgBHKeHHs (puc. 1.2).
Puc. 1.2 3HaKu JOPOXHOIO ABUXEHMS Kpome TOro, 4enmoBex HCIONB3YeT
—_— PAA SA3BIKOB IpPo(deCcCHOHAJIBHOTO

HasHaueHud. Cioa OTHOCATCA SA3BI-

a) y= f(x) KH MarTeMaTH4YeCKHX H XHMHYECKHX
dopmys1, o603HAUEHUA, NPUHATHIE

6) NaOH + HCl = NaCl + H,0 B anexkTpoHuKe (puc. 1.3) u 1. 1.
B ecTecTBEeHHBIX A3BIKAX YeJIO-

_?T_;E" BeUeCKOro OOImeHMA Taxkue A3BIKU
HA3HIBAIOT KOMMYHHKATHBHBIMM —

CMBICJI CJIOBa HEPEAKO 3aBHCHUT OT
ero OKpYKeHHud, HJIH, KaKk ro-
BOpAT, OT KOoHTeKcra. CpaBHUTe
CMEICJI CJIOBA <«COIIPOTHBJIEHHE» B
IBYX CHIEeOVIOIMHUX IIPeIJIOKeHUAX:
«ConpoTHBIeHNEe HACTYIIAIOIIEH ap-
MUH YCHUJIHJIOCh» ¥ «IJJIEKTpHYec-
Kafd ILelb MMeeT COIPOTHUBIEHUE
Puc. 1.3 Mpumepsl ¢ppas A3bIKOB BeauuuHOM 1 Om». B mepBom ciy-
martematuku (a), xumum (6), Yae COIPOTHUBJIEHHE — 3TO BECHBMA
3NEKTPOHUKK (B) obmiee u, OBITH MOXKET, BeCbMa pas-
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HOPOZHOe BO3fAeiicTBHEe HA NPOTHBHHKA, BO BTOPOM CAy4A€ CONPOTHBJE-
HHe — 9T0 yKA3AHEHe HA (hE3HIecKoe CBOMCTBO 9MeKTPHYECKOM menwu.

HMeHHO HeOAHO3HAYHOCTE CMBICJA CJIOEA, €r0 3aBHCHMOCTE OT KOH-
TEKCTA IOZBOJAET NMHUCATENAM CO3NABATH XYAOMKECTBEHHBIC INEKEEDEI.
OHa nmopoxAaeT accomMAllMM, BO3ASHCTBYET HA SMOOEH YHTATENA,
IO3BOJIeT KOHTEKCTHHIMHM CEA3AMH CO3IABAThH NEJOCTHYIO KAPTHHY M3
MOBAHKH OTAEABHEX CJIOB,

Ho rakaa He0ZHOZHATHOCTE CMEICAA He INOAMTCHA, KOTAA Heobxoan-
MO OIMCATH KaKoe-NTUG0O ABRIeHHe B HAYUHHEIX Uenax. B aToM cnyuae 3a
KayKALRIM CIOBOM SAKpellNsdeTcd OAHO cMBICAOBOe 3HAdYeHHe. IIpomece
3aKpelJieHNa 3a CJIOBOM ORHOTO CMEICAA HA3HIBaeTca QopMaamsammest.
A A3LIK, B KOTOPOM KAXKAOE CJAOBO HMEET 6AHHCTBeHHOe 3HAYEeHHe, Ha-
suBaerca dopmanmzosananm. fsbik M000d HaykH ABAAeTcA (opmMa-
JAHU3OBAHHLIM.

BonpocH COOTHECEHHA CJIOBY ero SHAYEIHS H CMEIC/IA COCTABAAIOT
CeMAHTHRY A3HKa. OgHAKO, KpoMe HpobieMEBI COOTHECEHHSA CJIOBY TOTO
HAHM MHOrO 3HAYeHHA, ecTh eme npoliaema oSpa3oBaEHA CAMHX CJIOB —
CHHTAKCHC S3BIKA.

Co BpemeneM /IoAM OGHADYIKHJIH, ITO GLIBAIOT MHOKECTBA, COAED-
smamue GeCKOHEUHO MHOIO SJIEMEHTOB, HANDHMED MHOMKEeCTBO HATY-
PaNBHBEIX UHCeN. Ka)kaoMy SMeMeHTY HYKHO CONMOCTABHTL olosHaualo-
mee ero ca0Bo. Ho GecKoHeuHBIH CIHMCOK CJOB HE COCTABMIOGb, HYHO
OPHAYMATE YTO-TO MHOe. BopodeM, H AjaA KOHETHOrO, HO AOCTATOTIHO
6onBIIOr0 MHEOKECTBA HMEHOBAHUE KAXXKAOro O0BeKTA MOXKeT OKA3aTh-
¢A HenpocTol sanaveli (K mpuMepy, o6pa3oBaHMe HA3BAHHMY opraHmvec-
KHX coeauHeHUI B xuMum). Pemenne posnuxalomeil sfecks mpolaeMur
6p10 HaliieHO MIOAEMH JABHO: MOKHO 387JATH NPABMIA o0pA3OBAHMA
CIOB. B ABHOM BHAe 9Ty MECAER OEPBMM EBHCKAa38J, OO-BETAMOMY,
Apxumesn B croeM Tpaxrare «HcuncineHne meckas. B HeM OH HIIOXKHA
CHCTEMY HMMEHOBAHHA KaKHX YroZHO GOABIINX HATYPAJBHEIX YHCEN.

Pemerne npoGaeMbB HMeHOBAHHA 5JIEMEeHTOB OeCKOHEUHOIO MHOXM(E-
CTBa MEI KAK Pa3 U NPOWINIOCTPHPYEM HA XOPOLIO SHAKOMOM BAM MHO-
JKeCTBe HATYPANBHMX dnuceld. MHecars mmdp 0, 1, 2, ..., 8 — 210 an-
¢aBuT, M KaXKKOe HATYPAJIBHOE YHCAO ODO3ZHAYAETCA CIOBOM, 3AIIMCAH-
HHM 3HAKAMM 3TOTO AidaBmTa, 3aNACE NEPBHIX AEBATH HATYPANLHEX
YneeJ — 3TO CAMH 3HAKM AAHHOTO ajddaBnTa. 3amuch BCeX NOCHeAYIo-
ﬁ qmcesl HOAyYaeTcd N0 eJUHOMY (XOpoIlo H3BeCTHOMY) IIPABHAY.

OHO.

IIycTe ANA 4UCHA RN YiKe HMEeTCHA SAONCHh YKASAHHMMHA DRpAMHA.
Ecnu nmocnenuaa nugpa oramgHa or 9, TO A DOJYICHHA 3AMOHCH Cle-
Ayiomero 4ncia n + 1 Hy»HO 3Ty HOCHEAHWI0 NE(PY 3aMEHHMTH CJe-
aywomei no wnpaBHTY, a BCe APYrHe OHQPH OCTaBHTH 0e3 M3MeHeHHUA.
Ecnm xe mocyeaaeli nudpoil wucaa n aApasgerca 9, TO OHA 3aMeHAeTCA
Ha 0, ¥ ecnAy B CTAPIINX PA3pAAaX TUPPE OTCYTCTBYIOT, TO Mepel STHM
0 numerca 1, B IPOTHBHOM cAyuae IO Yie ONMCAHHOMY NPABHIY Me-
BEAIoTCA OHOpL B (oNee cTapmmMX paspamax.

IIpaBuna, cornacHo KOTOPHM M3 3HAKOB andasmrTa obpasyiorca
CJI0BA AAHHOTO A3HIKA, HASHBAXTCA TPAMMATHROH 2TOoro asmka., Tax
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970 OPMBeSEHHOE BHIIEe HPABHIO0 — 5TO IPAMMATHKA AecATHUHOH HYy-
mepanuy. fsHK AecATHYHON BRyMepanmmum — 2T0 MHOMECTBO SANHMceif
BeeX HATYPAABHMX YHCced. YTo0H 3aNHCHBATH YHCAOBYI® HHEHGOpMAa-
IHID, BHPaRaeMyio gpobaMur, axdaBHT OPHXORUTCA DPAcIUMPHTH, Aoba-
BHE B HEro 3HAK APoOHON depTH HamM AecaruuHoil sanaroif (mHOTZA
BMECTO 3ANATOH HCIOAB3YeTcA TOUKA). COOTBEeTCTBYIOINHM 00pASOM MO-
IndrOupyeTca ¥ rpaAMMATHKA ABHIKA.

BoanunkHoBeHHMe HOKOTOPHIX axbABATOB (HUIO DPOAMKTOBAHO Heol-
XOZUMOCTLIO MPHUBACIOHNA TOXHAYECKAX CPEACTB AIA Nepeaadn HHdoOD-
manay. OZHUM K3 OPUMEPOB TAKOro ajipaBuTa aApaderca asbyxa Mop-
3¢, m3o06peTeREAA ANA Nepedaun TeaerpadHux coobmennii. B Heit kamk-
Buiil 3HaK O6RIMHOTO andasuTa Kogupyercda HalopoM TOoueK H THpe (4TO
COOTBETCTBYET IIepefavue KOPOTKHX H AMHHHHX 5JeKTPOMATHHTHHX
HMOYILCOB). Hampumep, B pyccko#t sepcum azfyxkn Mopse OykBa «As
KORUDYeTCA COYeTAHAEM * —, OVKBa «U» — coveTAHRAEM **e O T, O.

Henmonpsopanne andaBuTa, COCTOSAOIENO H3 JBYX CHMBOJMOB, OKA3A-
JOCH ¢ TeXHHuecKoll Touxm spenns nHamubonee yxobuniM. Hanuume TOKA
HJH €ro OTCYTCTBHe, HAJN4YNe HAMACHHYeHHOCTH HAH €e OTCYTCTBHE,
HAJMYME CBETA WJIH ero OTCYTCTBHE — JBA XOPOIIO PARIMYHMEIX CO-
CTOAHUA KOZHPYIOT ABA CHMBOJIA aadasnTa. Mu B AaasrefitoeM ofniu-
Ho OymeM CYHTATH, YTO ABYXCHMBONBHMIN aadasut coctrour m3 0 m 1.
B npoTHBHOM cJAy4ae COCTAB RBYXCHMBOJLHOIC aadaBHTA OyAeT OoroBa-
PHBATBCH CIEIHANBHO.

BOﬂPOCbI H SAMI-IH!I

@) B uem saknONaeTCR NPOUSCC HOPMANNMIAUNM AILIKA?

€) uro HassieaoT rpaMMATIKOi AsLKE?

€ Aanu cnosa: kapTodens, Ka6auoK, MOPKOBD, KAPAHIALY, KAMYCTA. YKAXHTE, KaKoe Ha
ATHX CNOB NWWHESs, eCNN PYKOBOACTBOBATLCA:
a) COMaHTHURCKMM NOaXOROM;  §) CUHTAKCUMECKUM NOAXOROM.

© Ann kaxnoih sarMCH U3 NPMBOREHHLIX IMDKS YKEXMTE, Ha KAKOM R3bIKS OKA CAena-
Ha — KOMMYHMKATHBHOM wnW dopmanvacsarrHoM. MNonwTaiftece onpepenute o8-
NACTH NPUMEBHEHNA KAKROTD U3 UCNONLIOBAHHLIX AILIKOB:
4) Buixoxy ofmH A Ha ROPOrY. x) CH
6) To be or not 1o be.
8) 2KOH + H,S0, = K,SO, + 2H,0. HC CH
r) Canana xanyiia No Hanywxe W yeasauna GyTaexy,
W BoAMT: «Kanywara, kanywarodku! Bytaskal» HC CH
) (a+ b)® = a2 + 2ab + b,
e) P = ma. CH
a) PRINT X.
H)* KONM4ecTEO BOLLECTBE, BLIGSAAIILEroCA Ha SAEKTPOAAX, NPAMO NPONOPUMO-
HAMGHO KORMYSCTBY ANEKTPMMECTER, NPOXOAALLEry Yepes SNeKTRONMT.
K)*Ecnm x;,  x; — KOpPHW ypaBHeHua x* +px+g=0, TO x, + x3 = —-p
H XX3 = ¢.
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6* B GoNnblMHGTBS A3LIKOB CROBA — NOCNSAOBATENBHOCTA 3HaKos (Cnesa Hanpaso,
cnpasa Hameso, csepxy BHW3). WM B wmbopmaTvke CNoBO — 3TO TOXE NOCNeaoBa-
TENBHOCTE CMMBOROB andasura, 3anMCaHHan NO esponeiickoil Tpagvwunwn cneea
nanpaso. OgHaKo B HEKOTOPHIX ASLIKAX WCNONLIYETCA NNAHAPHOE MAKW AaXe Npo-
CTPAHCTEEHHOS PaCcnoONOXeHHe andasnTHLEIX 3HAKOE. Beem UIBRCTHLIR NpWwep nna-
HAPHOTO PacNONOXSHMA IHAKOEB — 3ANWCH MENOAWM HOTEMMW: CAM HOTHHIA 3HAK HE-
ceT WHhOPMALYNO TOMBKDO O AAMTENLHOCTH 3IBYHEHWA HOTH, 8 8ro PacNON0XEHWE
HE HOTHOM CTaHe — UHGOPMAELINO O BHICOTE 38yxa. [PpHBEaMTS allie NPUWMEepPH Nna-
HEPHLIX ASLIKOB, UCNOMLIYEMbIX YEN0BEKOM.

I - - R P e T e

B mpeanigymeM maparpadge ME OTMETHIH, YTO ¢ TeXHHYeCKOHX
TOUKHM 3peHHa yxo6HO MMeTH Hesi0 ¢ HAdopManmeil, 3aKOTHPOBAHRHOR
CHMBOJAMM RBOMYHOIO andaBuTa. KOMOBOTED KAK TeXHHYECKOe YCT-
poiicteo ofpaarmBaer HHPOPMAIMIO, TOX(e BANHCAHHYI0 B OBOMIHOM
andpaprTe, O6CYAUM, KAaK K€ OCHOBHLIe BHAH HMHpODMAIIMH — CHM-
BOJBbHAA, BHSVAJNLHAA H 3BYKOBAA — MOrYT OLITH SADMCAHHL BCErQ
JMOIL ABYMA CHMEBOJAMM,

IIponge Bcero mesno o6CcTOHMT ¢ CHMBONBHON mEpopMamueit. Ora yire

OpeACTABACHA 3AIMCBI0 B HexkoTropoM andasmure. IlosTOMY IOOCTATOYHO

CHMBOJI 3TOTC ANGABHTA 3AKOAHPOBATH HEKOTODHIM CJIOBOM B
ABYXCHMBOJABHOM andasute. CRoB, COCTOANIMX H3 OAHOIO CHMBOJA TA-
xoro anxdaBuTa, TOALBKO 2. JIByXCHMBOABHHIX CiI0B yaxe 4 — »ro 00,
01, 10 u 11, Ecau pacCMATPHBATE HNOCASXOBATeABHOCTh W3 YeTHpPEX
CHMBOJIOB, TO STOIO HOCTATOYHO AnA zanucu 16 cioe. B maTHHCKOM
andasute 26 6yKB, a TATHCHMBOJILHEX coB n3 0 1 1 — 32, 1. e. noc-
TATOYHO, UTo0H Kamgold GykBe JaTHECKOrO amX(daBHTA OPHCBOMTH CBOM
DATH3HAYHEIE KOZ.

Ho pear OyKBH OHBAIOT HE TOJBKO CTPOYHHE, HO W NPONHCHHE.
Yrofu MX pasamdaTh, TpefyeTca AOIOJIHATEABHHN CHMBOX B KOAe.
A Beap ecTh eme OAPPH, 3HAKH NPENMHAHRHA M ApHPMeTHUYECKHX
BedicTEuii, coenuannHiie 3HAKM (Hanpumep, %, M) H, KOHeuHo, ocodo
NONyAAPHEIE BO BCeX TEKCTAX CHMBOM «Ipolens.

CnoB M3 ceMU CMMBOJIOB XBATAET AJAA TONO, YTOGHI 3aKOAHPOBATH CO-
ofimeHna He TOXBKO HA AHRTAMIACKOM, HO H HA XOpOIODEM PYCCKOM A3H-
ke, IMeRRo Taxop orevecTBeHRHk kox KOH-7. Cokxpammenme KOH po-
ARIOCH HepBEX GYKB CNOBOCOUYETAHHA <KOA ofMeHa MHpopManmuels.

YrobH He ynoTpeGaAaThL ANUHHEYN 060POT «IOCIEAOBATENLHOCTL M3
CTONLKHX-TO 3HAKOB, KaWALIN H3 KOTOpPHIX HYNb HUIH ¢AMHUNAS, JIOAH
AOTOBOPHJINCE HNOABJICHHE OZHOTO TAKOIO 3HAKA B IOCHEAOBATENBHOCTH
Ha3bIBaTE OmroM (or anriamiickoro Blnary digiT — asowmunas mudpa).
Teneps MOKHO CKa3aTh, YTo KOH-7 ~— 3T0 cemulummnoe KOAUPOBAHHEe
PYCCKOABKIYHHX coolineHnit.

B OoXbIDMHCTBE IEPBHIX KOMOLIOTEPOB HCOOJIB30BANCA CceMHbHT-
Heik xKog. OgHAKO ¢ PA3SBHTHEM TeXHHMKH 9TO CTAX0 HeyAoOHO. Hobnif
KoA OBl yie BOCEMAOHTHRIM M OCHOBHIBAJICA HA &MEPDHKAHCKOM CTAH-
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JapTHOM Kofe HHpopManmoEHOTO oOMena (ASCII — American
Standard Code for Information Interchange).

IlocnepoBaTenEHEOCTS BOCEMH GUTOB AOTOBOPHUAHMCH HASLIBATE CHO-
BoM Oalit. Ho 1 oaun GaliT oxakerca MAJN, €CiaH TPeOYeTCA ONMEHMTEH,
CKOJBKO MEeCTa B NAMATH KOMIOBIOTEDA 3AHHMAET, CKadeM, AEeCHATOK
CTPaHHL, TexcTa. IlosTomy ORI BEeZeHH (GONee KPYIHBE eHHHIN —
kuaoGaiir (obozmaucEne KGaiit), merabaiir (MGaitt), rurabaitr (I'6aiiT),
repabairr (TGadT) B T. 5. COOTHOIIEHHA MeXAY HHMHM TAKOBEI:

1 KGaiir = 1024 6air;

1 M6aitr = 1024 Kb6aiir;
1 I'6aiir = 1024 M6aiiT;
1 T6alir = 1024 I'GaiiT.

Koneuno, B coBpeMeHHOM MHpe, OOYTAHHOM KOMIOBIOTEPHHMH
CeTdAMH, Afike BOCHMHOMTHOTO KOAHPOBAHHA HEZOCTATOUHO: €CTh 3Ke
apabexnit axdasur, fBa ADOHCKEX, XAHAM, MATEeMATHUECKAS CHUMBOJH-
xa m T, 5, IlosroMy ORI BBeAeH HOBHH CTAHZAPT CHMBOJBHOTO KOZH-
poBamag — UNICODE, rae ramaniii ¢cHMBON ROAUPYETCH YiKe ABYMSHA
Gaiframm,

H3 pacckazaHHOTO fCHO, YTO KOMOBIOTEDP OKABAJICHA XOPOmO OpH-
cnocobNeHHKM Aaa ofpaforkm cEMBOABHON HEDOpMAIMH, OPH 3TOM
HEBAXKXHO, TEKCTOBAA OHA HJIH YHcAoBad., OfHAKO NMOCMOTPHM Ha IIpO-
Hece MOJYYCHHS W BOCHPHATHA MHPOpMaIMH ¢ APYTod TOYKH 3peHHA.
B Texcre uesoBeK MOXKET He 3AMETHTH HENPABHABHO ynorpe(iacHHYIO
6ykBY (KTO M3 Bac He Jeaan nogolHEX ommbokl), HO, KAK HPABHIO,
pearupyerT Ha MeNLUANIIHe H3MOHCHHA BHAMMON eMmy KapTuEKH. He
caydaltHo HA HEKOTOPHIX 0co00 ONACHKIX NIPOH3BOACTBAX ANA OINEPATO-
POB BRIBOAAT HA 3KPAH He TOABKO IOKA3AHHA AATYHKOB, HO H n3olpa-
SeHHe 4YeN0BeYeCKOro JHIA, KOTOpPOoe TAaK HIM HMHAYe oTofpaixaer,
B KaKolf CTenmeHM HOPDMANBHO OPOTEKAST HPOM3BOACTBEHHHIA mpomecc.
OnepaTop HaMHoro OHICTpeE peATHpyYeT HA H3MEHeHHe JHIOA, YeM HAa
6e3IMKHe MOKA3AHNA AATIHKOB.

CoBpeMeBEHRIN KOMOBIOTED HOKA OCTAeTCA YCTpolicTBOM, 06pabaThi-
BAIOIMAM JAHME HEGPOPMAINIO, BAKOAUPOBAHHYIO ABOMYHLIM KOAOM.
IlosTroMy H BHACOHMH(POPMALMIO HANO OPEACTABHTEL B ABOHYHO 38KOZH-
poranroM BEAe. IlocTynmalor Tak.

IIyers peun mzaer o uwepmo-Genmom pucynke. IlpepcraBmM ero msol-
PaXXeHHEIM HA OPAMOYrOJRHOM Jjgucre GymMarm (puc. 1.4, a). Pasols-
€M 3TOT JHCT HA KBAAPATHKH ¢ AOCTATOYHO MAaNeHBLKOH# croponoit
(puc. 1.4, 6). A Temepp Npo KaXABIH KBafpDaTHK MH MOMKEM CKa-
3aTh, €CTh B HEM KAKAas-TO YacTh PHCYHKA MAH Her. B mepesom cay-
yae NPHACBAHBAEM KBAAPATHUKY Koj 1, Bo Bropom — kog 0. IlpoGeras
No BCEM KBAAPATHKAM, HANDHMEP, CI€Ba HANIPABO H 34TEM OEPEXO-
A IO CTPOKAM CBEPXY BHH3, ME HOAYYAeM JBOMUYHHIN KOJA DHCYHKA
(puc. 1.4, 8). BoccranoBienne PHCYHKA, T.e. AeKOAMDOBAHHe, IOKA-
3aHO HAa pEcyHKe 1.4, 2.

KomeuHo, pesybTaT AeKOAMPOBAHUSA IIOYTH HABEPHAKA He COBNAAET
¢ ECXOAHRM pHCYHKOM. Ho Aja TOro MH ¥ BHIGHPANH pasMephl KBAADA-
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Puc. 1.4 Cxema k0guMpoBaHUA PUCYHKa ARR 3anvcKk erc B NaMATH KOMNbIoTepa

TAKOB JOCTATOMEO MANEHBKWMH, UTOOBR HCKE)XKeHHSA ORUIN HESHAUHTENbL-
HEMA. Kpome TOro, xkax BhI 3BaeTe H3 Omosoru¥ ¥ (HIHKH, U 4YeIOBE-
JecKEHA T71a3, nm aioGoil apyroii onTtuveckmii mpmGop MMeeT OrpaHMYUeH-
HYI0 Pazpeliaioiiyio ciiocoDHOCTE B BOCHDHMATHR H3oOpaskeHnsi, T. e. mne-
PeCTaeT PASAYATE COCESHHE VIACTKH KAK DPASIMYHLIEC, eCIM BX PA3MEDHI
MEHBIE HEKCTOPOH BeamdymHAR. B aTOM chayuae OTZeAbHBIE KBANDATHAKHA
B BOCIPHATHK 4YeJOBEKA ONAT: CAHBAITCA B HEUpPEepHLIBHOE IEJIoe.

A xax OHTBH, ecIH TpelyeTcs 3aKOXHPOBATE HBETHOH DPHCYHOK?
Bengs TaM ANA OOHCAHUA LEeTA KBaJPATHKA ABOMUHEIM KOXMPOBAHHEM
He oGoiiTHck. W 3mech npmpojia CHOBA NOACKA3LIBAET pPelenue.

Xopomo mspecrHO, 9To AWO0H# nBer MoMmeT OBITh HOAYIEH KaK
CMECH TPeX OCHOBHBIX IOBETOB — KPACHOTO, CHHEro ® sexemoro. Ua tab-
aunoel 1.1 BE JIerKO OODpefesnTe, KAKHE NOAYIAIOTCH EBeTa NPH TAXKoM
CMeOIIBAHWH; B Heil 1 osmauaeT HaAMYMe JaHHOTO nIeeTa, 0 — ero or-
CYTCTBHE,

Tatmaya 1.1
KpacHuiid Cusnib 3oeneHLA LisoT b
0 H 0 YepHulii £
0 0 1 ¥ Senewiit
¥ . —
0 1 0 ‘ CuHni
1 i K Y ;
! 0 0 i pacHbiii ;
; 0 1 1 : BMpIO30BLIA
; 1 0 1 © KenTbwi 5
‘ 1 1 0 L droneTosI :
1 1 1 i Benui '

3aecs MBI HMEeeM TOJBKO ABe rpagande aproctH — 1 mau 0. Ho
OBET MOKET HMETh DA3HYID CTedeHb SPKOCTH; TOTAA HOABHTCH H COOT-
BeTCTBYIOIMHKYE OTTeHOX MOJYIAEMOro IBETA.



Hrax, ecanm y BAC TONBRKO gBe rpajamdy APKOCTH, KOAHDPYeMEe
0 n 1, TO MH MOXeM DOAYIHTH BCETr0 JHIIb 8 pasAHMYHHIX IBETOB.

A ecorn rpaganmii AnA KaXKAOTO OCHOBHOIO nBeTa G6yZeT, HanpuMmep, 64,
TO HETPYSHO NOACINTATL, UTO PASAHUHEIX IBETOB MOAYIHMTCH

64° = 262144,

Yucsao 64 yaolmo TeM, 9TO OHO ABAACTCA CTENMEHbIO JUCaa 2, & AMEH-
HO IIeCTON CTeleHblo, MO3TOMY VKasaHHOe YHMCJAO rpagaumit xozmpyer-
A mecTHONTOBHMH NOCASKOBATEALHOCTAME, H, 3HAYHT, AN KOGHPOBA-
una 262 144 npetos norpebyerca 18 6ur.

B oramume ot rpadmueckoli mEGOpMaADHNH, KOAHNDOBAHHEe 3BYK&a
OKA3aN0CE AOBOABHO-TAKH IpOocTHM. C XIX Beka H3BecTHH ycTpoli-
C¢TBA, KOTODHE YJABJHBAIOT 3BYKOBHE BOJHH H NIpPeobpasyioT HX
B JIEKTPHYECKHI TOK. YcrpolMicTBa 3TH HAZHBAKTCA MHKpodoHaMmH.
Touno Takoi ke HenpepHBHHI, NO-APYroMy AHANOrOBLIA, CHrHAJ HO-
AaerTcd M B 3BYKOBLIe YCHMIAUTENAHN, 4 SATEM HA JWHAMWKH — JJIA BOC-
Opou3BefeHUA 3BYKA. 38Aa98 COCTOMT B TOM, YTOOH NPHAYMATE cnocol
KOZHPOBAHHA ¢ NOMONMIBLI0 YHCEJN AHANOIOBOIO CHIHAJA, HANDHMEP
n3olpaxeHHoro Ha pucynke 1.5.

Jna 3TOr0 AOCTATOMHO HeCKOJABKO pas (HeCKOABKO HeCATKOB, CO-
TeH, THICAY PA3) B CEKYVHAY H3MEPATh BEAHYHHY HAAOTOBOFO CHIHAJA
H KOZMPOBaTHh ee. (PakTHIeCKH MH Da3buBaeM NAOCKOCTHE BeDPTHKANL-
HLINM M TOPH3OHTAJIBHHIMH JUHHAMH H NPHGNIHXXEHHO CYHTAeM, 4YTO
rpapMK NPOXOANT B TOSHOCTH Yepe3d y3AB HmOAyuMBINeics ceTkm, 3a-
MeHAA NIABHYIO JAWMHUIO JoMaHo# (puc. 1.6).

PaabuneHne BEPTHKANLHLIMM JUAMAME HASHBAECTCH RHCKPOTHIAUMN-
elf (o BpeMeHHM) AHAJNOIOBOIO CHFHAJAA H XADAKTEDH3YeTCA YACTOTOM
Imekpernsanmn. Jna peaspHOro npomecca 8To 03HAYAeT, KAK YACTO MM
H3MepAeM BeJHIHHY AHAJOTOBOTO CHTHAJA.

Ob6LIvB0 ANA KOAMPOBAHMSA 3BYKa BHOMDAIOT OAHY M3 TPEX YACTOT —
44,1 KI'nn, 22,05 KI'y uam 11,025 KI'u. Ilepeasa u3 aTHX 3IacTOT COOT-
BEeTCTBYeT MY3HIKe, 3a0HCHBaeMOK o0bIMHO Ha HOMNOAKT-AHCK. Beanunna
AHANOIOBOIO CHFHAJIA U3MEPACTCH B 3TOM cayuae 44 100 pas B ceryn-
Ay. ECTeCTBeHHO, YTO B cJOydae CTEDPEeO3BYYAHHA OTAEJABHO KOZHPYeTcs
Jmeeuil B npaEnil KaHan. Bozppamasch K pucyHRY 1.6, MOXHO cka-
3aTh, UTO PACCTOAHHE MEKAY BEPTUKAJLHEIMHM JAHHHAMM COOTBETCTBYET

1
11100 A0Te CeXYHAM,
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|
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Puc. 1.5 NaolpaxeHwe aHANOTOBOrO Puc. 1.6 OundposKa aHanorosoro

CHMIHANA B Bune rpadwxa curHana
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Baxe0 n pasfHeHMe TMOPDHIOHTANBHEHIMH JHHHAMH. YeM Menpue
CeTKa, TeM KadecTBeHHee MH OpHOIHSHM peSYABTAT KOAHPOBAHHA
K aHAJOTOBOMY CHTHANY. T'ODH30HTAALHAA DPA3fHBKA HABKBACTCA KBAH-
ToBaEEeM ([0 YPOBHIO).

OGEYHEO TpHMEHAEeTCA BCEero ABA ero THNA —— 8-0HTHOEe Hau 16-6mT-
Hoe. B nepeoM cayuae MH nojydaeMm 206 pasnmuBHX sHaUYeHHI Hanpa-
JKeHHs, BO BTOPOM — YiKe H3BecTHHle BaM 60 636 smauvenmit,. HanMHu
CNOBAMU, HHTEPBAN OT HYJACBOIO J0 MAKCUMANBLHOI'O HATIDAMKEHUS pas-
Oupaerca mubo Ha 256, aubo na 65 536 yposmneil,

8-0uTHOe KBARTOBAHHE TJACTO NPHUMEHAECTCHA NIA ONUPPOBKE OOHIY-
HOH peun (B YACTHOCTH, Tened)OHHOTO PASTOBOpA) H PAZHOIEPERaY HA
KOPOTKHX BonHax; 16-OHTHOe — Ana onm¢ppoBKH MYSHIKH H YKB-
pazuonepeaay.

SaMeTnM, uTo mpeolpaszoBaHMe AHANOTOBOIO CHTHAJA B muUbpoOBOik
dopMaT BCErZA CONPAMEHO ¢ HEKOTODRIM HCKAMKCHHMEM HCXOXHOTO CHI-
Bana. VIMEHHO IOSTOMY HEKOTOPHE IeHEHATeAH MY3HKH A0 CHX IIOP
NPeANOYATAIOT KOMIAKT-AHCKAM A00GpHle cTaphie INIACTHHKH.

IogcunTaeM, cRONBKO $yAeT 3aHUMATH B KHaofaiiTax ofHAa MMHY-
T4 3aOMCHM HA MY3BIKANLHOM KoMnakT-Aucke. IIpu 16-6umrHOM kogm-
poBaHuM curHana norpebyerca 2 Galita Ha 3amuCh 3HAYSHUA HaOpAXKe-
BHa. ITockoapky curEan Mepaerca 44 100 pas B cekyHAy, notpebyerca
2 X 44 100 = 88 200 GaiiT KamAyI0 cCeKyHAY BaHM npumepro 86,1 KGak-
Ta. 3a MHHEYTY 3T0 cocTaBuT 86,1 X 60 = 5166 KOalitr unm npumepHO
5,05 MGaiir., ITocKOABKY CHrHAJA cTepeodoHHYecKHH, 3TO 3HAYeHHE
HyXHO YMHOXUTHh Ha 2, IIpoBeasa eme HECKONBKO AHAJNOTHYHHIX BH-
qHCACHEHH, noayunM rabauuny 1.2, B xoropo#f ykasamo, Kaxol ofbem
OyReT SsaHMMATH 3AKOAMPOBAEHAA TAKHM O0pasoM ofHA MHHYTA 3BYKO"
BoM umadoOpMaLMA.

Tabmmuya 1.2
Tun chmana
YacToTa 16 Omr, cTepeo | 16 OuT, MOHO 8 GuT, MOHO
AMCKDETH3ALMH
441 Kly, 10,1 MGadir 5,05 MGanT 2,52 MGaiT
22,05 KMy 5,05 MGa#T 2,52 MGaiar 1,26 MGaitt
11,025 KNy 2,52 MGaiiT 1,26 MGaiir 630 KBaifr

Q0peM, ofecnieunBatomuii caMoe BHICOKOE KAYECTBO, COOTBETCTBYIO-
mee SANDNCH HA MYSHKAJABPHOM KOMIOAKT-IHCKEe, BHIAENEH SRKAPHHEIM
mpudprom. OfrbeM, AoCTATOUHHIA ANA 3ammcH TesaedOHHOIO pasroBOpa,
BEIZleNeH RYpeuBoM. B uacTHOCTH, MMeHHO Taxol ofneM maMaTH Tpe-
0yeTc ABTOOTBETYHKY, NPOTPAMMHO YCTAHOBJCHHOMY HA BalreM
KOMIBIOTEPS, IAd 3aIHCH BXOZAIMHEX 3BOHKOB npamo B daiin.

OrpoMERIll pasMep noayuyaeMuix GaliioB AOCTATOUHO AOATOE BPEeMA
OB Cephe3HHM OPENATCTBHEM ANA HEePeCcHIKH MY3LIKH IO 3JEKTPOH-
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HO# mouTe ¥ pasMemieHus ee B MHTepHere. I[loaToMy GBLIO Ipensoxe-
HO HECKOJIBKO CcIIOocO00B UX yMmeHbIneHusi. Tak, GONbIIUHCTBO JIOIeH He
CIBIIIAT OYeHb BBICOKHE 3BYKH, U WHMOpMamued 0 TAKMX 3BYKaX BIOJ-
He MOKHO IOKepTBOBaTh. KpoMe TOro, 4elOBeK BOCIPHHMMAET 3BYKH
¢ 9hdeKTOM «IIOCIe3BYy4YaHHUS», T.e. JayKe IIOCJie NMpeKpanjeHhs I'POM-
KOro 3ByKa OH Kak Obl ciaernmur ero. Crano ObITH, HAYANO THXUX 3BY-
KOBBIX (hparMeHTOB, CJEAYIOIIMX 38 IDOMKHMH, TOXKE€ MOMHO HCKJIO-
4uTh. M TaKHX CHUTyanHil AOBOJIBLHO MHOTO.

CrnemoBaTenbHO, 3HAS 3AKOHBI BOCIPHUATHSA 3BYKA YEJOBEKOM, MOK-
HO ciacamb WHGOPMAIWIO, YMEHBIIHB pasmMep (daiiia ¢ My3bIKaJIbHOM
nHbDoOpManmueil B HECKOJILKO pa3. KoHeuHO, KadyecTBO MY3bLIKH IIOCJE Ta-
KOIl omepanuy yXYAIIUTCS, HO, BO-IIEPBBIX, AJA OOJBITHHCTBA JIOAEH
aTo OyZeT DpaKTHYeCKW HE3aMEeTHO, BO-BTODHIX, 3a4acTyiO0 3TO eIUH-
CTBEHHBIH croco0 mepefaBaTh Takue (haijiel 10 KOMOBIOTEDPHBIM CETAM,
a B-TPeTBHX, BOBCE HE BCE PABHO, CKOJBKO MY3BIKH MOYKXHO Pa3MeCTHTh
B IaMATH MY3BIKAJIBHOTO IIJIeepa — Ha OAWH 4Yac WJIX Ha gecaTh! Pa-
AU TAKOTO MOJYKHO COTJIACHTBHCSI M HA HEKOTOpOoe YXVAIIeHHe KadecTBa.
HauGonee monmynsapHBIME (GOpMaTaMH CHKATHIX MY3BIKAJIBHBIX (aljaoB
ceifuac sBasioTca dopmatet MP3 u WMA. Kcratu, G0ABIIHHCTBO IH(-
POBBIX TeJie)OHHEBEIX ABTOOTBETUYHKOB (0 KOTOPHIX MEI I'OBOPHJIH BEIIIE)
u nu@POBBIX ZUKTOMOHOB KaK pas o0pabaTHIBAIOT 3BYK C IEJBI0 CXKa-
THA UHQOPMAIIMKA B NaMSATH.

A SR TR TR T TR T

BOMPOCHI U 3AJ.'IAH nsa

0 KakoB koadpduumeHT nepecyeta 6GaiToB B KMnobBaitTel; kunobaiiTos B merabalTol?
A xoadpduumeHT nepecyeta 6utoe B GaiiTel? Ckonbko GaiToe B oaHoM merabaiTe?

0 MocuuTaiite, ckonbko NpUMEPHO GaliT COAEPXUT OgHA CTpaHMua Balero y4yebHuka.
Belpasute nonyyeHHoe 4vcno B kunobGaiitax.

e Mycts ctpenka T osHayaeT nepemelueHue Ha OfHy KneTky Beepx, ctpenka | oaHa-
YaeT nepemelleHre Ha OfHY KNeTKy BHWU3, CTpefka <« — MepemMeLlieHMe Ha OfHYy
KNEeTKy BNEBO, CTPefiika — — MNepeMelLeHre Ha OAHYy KIeTKy Bnpaso.

a) 3akoaupyiiTe NOCNeAoBaTENbHOCTLIO CTPENOK KpaTyailumii MapLupyT U3 KneTku A
B KNeTky B Ha knetyaTom none ¢ neperopogkamu, u3obpaxeHHOM Ha pucyHke 1.7, a.

2 ] 0 T

A -+ 1 o

Puc. 1.7
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{38 0opMH xO0A MOXHO NEPEMECTUTLCA POBHO HA OfHY KNGTKY, NPM ITOM 3anpewa-
@TCA NPOXOIMTE «CKBO3b» NEPEropOaKM. )

6) akopMpyiiTe NOCRENOBATENEHOCTLI0 CTRENMOK MYTh M3 LIEHTPa A0 BeIXOAA B na-
GupuHTe, MaobpaxeHHom Ha pucyHke 1.7, 0.

B) Cxoneko 6uT copepxuT COOBUEHWE 0 MapUIpPYTE W3 KNeTKM A B KneTky B, 0 ko-
TOpPOM WA peMb B 3aAaHvKW 87 A B 3ananui 67

@ Kak nony4saTcn Apko-Genpifl LBET Ha SXPAHe UBBTHOIO MOHMTORA?
6 YO Takoe AMCKPSTA3AUMA AHANOIOBOIO curHana?

@ Mo Tabnuue 1.2 onpeasnuTe, BO CKOALKC pa3 ofvem ¢daina co IBYKCBOW 3ANWCHLID
Buicwero kayecTsa Gonbwe obbema daiina © 3anMcoio Ha AMKTOMOH.

o Ha yem OCHOBLIBABTCA CXaTWE 3BYKOBbIX (haiinos?

PO ——

Aragemur A.Il. Epmos, KoTopoMy IIKOAbHASA HHGGOpPMATHEA
ofA3aHa CBOMM CYIeCTBOBAHHeM, nucan: <HKax caMocToATenbHAs HAY-
Ka HEQOPMATHKA BCTYyOAET B IIPABA TOrAA, KOrAA B DAMKAX COOTBET-
CTBYIOIMENH 9JaCTHON HAYKE CTPOHTCA HHMDOPMAIMOHHAA MOAedh TOTO
HJIH HHOrO ()parMeHTa AeHCTBHTEALHOCTH... IlosTOMYy HHPOpPMALMOH-
HAA MOAeJb BHICTYIAET KAK CPEeACTBO CONPAXKeHHs NHGOPMATHKH C 2TH-
MH HAVKAMH?».

Camo caoBo <MoOfens» Dpumuio U3 PpaHmuHE, T'fie NIePBOHAYAIBHO
osEagaso ofpasen, AalOmuil HarJAAHOe NpPeACTABJeHHe O KaKOM-JIHOO
ofpexkTe MmAH ABNeHNH. M ceroaHs MHOrHMe MOAEeNAH, HMCHOJB3yeMble we-
JIOBEKOM, HAIleJIeHH Ha AeMOHCTPALHIO TOrO, YTO, OHITER MOMKET, He Tak
NEerKo yBHAeTh B npupoge. K mpumepy, raofyc Aaer HaM HarasgHoe
npeAcTABACHHE 0 3emyle, A& MAKET KPHCTAIIMISCKO peImeTKH — O CTpoe-
HHHE BemecTBa, Hayyag Kypc HEHQOPMATHKE B NPeALIAVIIHX KJIAcCaX, BEI
NO3HAKOMMJIECEH C COBPEMEHHEIM HNOHATHEM MOJeaH.

MoaenupoRaHnemM HA3LIBAIT 3aMeHy ogHoro ofbekTta, npouecca wunm
SBAGHUA APYTUM OGBEKTOM WMAM NPOUSCCOM, COXPAHSIOWMM CYHIECTBEHHbIS
CBOWCTBA MCXOAHOTO O0bEKTa, NPOUECCA WK ABAEHWA, C LENbI0 U3YHEHUA &
9TUX CBOWCTE, NPOrHOZMPOBAHWA BO3MOXHbLIX M3MEHEHWIA M HA 3TOW OCHOBE E
UCAONL3OBAHWA UX B AEATEeNLHOCTW YenoBeka. Cam 3aMeHsIoLmMil 0GbexT unn |
npouecc HasLiBAIOT MOASNIO.

Kakue uMeHHO CBOMCTBA AOJKHE IPHCYTCTBOBATL B MOAENH, Ompe-
JendeTcsd WMeJaMH MONGJAHPOBAHHSN, T, €. TEM, JUId PEIICHHA KAKHX 34-
A9 OPeAmOIATACTCS HCOOAL3OBATH AAHEYIO MOAeab, B tabaune 1.3
OPHBEACHE HEKOTOPHE MOJEIH, 0 KOTODHX BH HABePHEAKA YRE HMEETE
OpeAcTaBleRHe.
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Ta6nnua 1.3
N Moaennpyespii 3apava, AN pewenun
n/n obvexT nwm KOTOPOi OCYWeCTBANOTCA Moagens
npouecc MOASNUPORAHNE
3emHan
1 no BuoSop mapwpyra aswxeHus | Kapra
2 | MexaHuam HsrotosneHve Yeprex
3 | Yenosex JeMoHCcTpauma opexabl MaHekeH
HUpentndukaumws xaxk rpax-
4 | Yenobex DAHWHA CTPAHLI Racnopr
5 | Yenosex YcraHoeneHne npodecono- | ATTecTar, AMnaom
HaNLHO#M kBannduKaumm MW CBWOETENLCTBO
MpeacrasneHne UCToOpUM
6 | Yenosex U3 Buorpagws
Asmxenve NayyeHne 3aBUCUMOCTH Bbl- | Qopmyna
7 | Tena, Gpowen- COTH NONETA Tena Ot Bpeme- e
HOTO BBAPX HW noneta h=bho+vet -5
8 PanwoakteHblit | MayyeHne 3aBUCUMOCTH MAac- Popmyna _t
pacnag, Chi BEL|eCTBA OT BpeMeHu Mm=re-2 0
my
9 m;xﬁges' BuGop spemMeHn W noe3pa | PacnucaHue
CTaHUMY 4N NOe3axn ABWXEHWA Noe3noe
AnroputK nepexmo-
Pabora YnpaBnexHue DOpPOXHLIM ABY- _
10 ceetodopa KOHIEM ::*n"oi LUBOTOBLIX C
dopMyna, noKasu-
BAIOLLAN, CKONBKO W
Hayuenne XMMWYECKOrQ co- { KBKWX &romos Co-
11| Bewecteo CTaBh BOWECTBA BEPXUTCA B MOnexy-
ne sBellecTea, Ha-
npuwMep H,O

Ecnu MH paccMOTpEM IpuBeeHHHE crmcox Mofmenelf, To yeuauM,
4YT0 OHH BechbMa pasHoobpasHbi. HexoTopHe H3 HHX ABAAIOTCA dr3mIec-
KAMH KOIHNAMH MOJEIHDYeMBIX O0BeKTOB (HAIpHMEp, MAHEKEH), APY-
rHe — CJIOBECHHIM OnucaHueM (Hanpumep, 6mnorpadmusa). Ho ocobymw pons
HrPAIOT MOAEAH, B KOTOPRIX MOAeAHPYeMEI O0ReKT ONHCHEBAETCA € IO~
MOINBID CHCTEME MAPAMETPOB M CBAZeHR MexmAy HuME®, CaMu DapaMeTph
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H CBASH MeXAY HUMH ONHCHBAIOTCA HA MOAXOAAIEM HOpPMANH3OBAHEOM
ASHIKe, HEPeAKO ¢ NMPHMEHEHHMEM MATEMATHYECKON CHMBONMKH.

y Monenb. npe.ncraanmomaﬂ Oﬁ'beKT, NPoUecC WAN ABNEHWE ¢opmanusosaﬂ
| HHIM ONMCAHMEM NAPAMETPOR W CBA3EH MeXay HUMM, HA3LIBAETCA UKMDOP- ’,‘
;; MAUMONHOH MOASNLIO.

ety L oW 2 nT b~y TR TR R e T

rj HHd:opMaquHaaa Mo.u.enb. 8 xoropoii napaMeTpsl 1 caslau Mex.qy HAMKH f
: BoipaXeHH B MaTeMaTUYeckol ¢opMe, HA3HBAETC MATeMaTH4ecKol |
MOREeNLIO. §

4
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¢ MHPOPMaLMOHHAA MOBENL, B KOTOPOH napamerpu " CBA3M Meamy HAMM Bbi- |
" PAXEHb KOMMNEKCOM NPOrPaMM, PEani30BaHHEIX HA KOMNbIOTepe, Hasuwiea- !
1 €TCH KOMNLIOTePHOH uomuuo ;

t
>
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IlocTpoenne uEGOPMATMOHHEON MOZSIH NPOXOAAT HECKMIBKO 2TANIOB:

* BHAMIOHAS (DAKTODPOB, CYINECTBOHHHX AJMA AOCTH)KeHHMA TONH Ie-
A9, AAS KOTOPOH NpPOM3BOAUTCS NOCTPOSHME MOMENH;

s ONpefiefieHHe CPeACTE PeANHSATHHM MOAENH, T. €. S3MKA H HCION-
HHUTENd;

* onucanpe $axTOpOB ¢ MOMOMBIO NapaMeTpoR (hopManNN3anuA);

s YCTAHOBJIEHNe CBasell MeX<Ay mapamMerpaMmu;
s IPOBEPKA MOAYYEeHHOR MOAeNH HA AREKBATHOCTD.

AROKBATHOCTE MOJCAH O03HAYAET, YTO Iehb MOACNHDOBAHHA A0-
CTHTHYTA H JaHHAA MOAENE IPH POMICHHMH ¢ €@ MOMOINBIO 3a1ad9 Ompe-
DeJeHHOTO EJACcCa AAeT YAOBJIETBOPHTeNBHHIH oTBeT. B YACTHOCTH,
ANeKBATHOCTE MOAEJH O3HAYAET, YTO IIPH ee IIOCTPOSHHH AeHlicTBHTENDL-
HO GBI YUTEHH BCe CyHiecTBeHHEe daxkToprl. BrickasnBaupe: «I'aag-
Ko Ouino Ha Oymare, Aa 3a0mm npo OBpParH, a Mo HUM XOAHTBY — YIKe
AABHO OPEBPATHIOCH M3 YTBEPIKAGHHA O HEAAeKBATHOCTH HOCTpOeHHON
MOZeAH AAA BHOOpAa MApLIPYTA B HOCAOBHUY O HENPABMALHO BHAGNEH-
HEIX daKTOpaxX MOZeAHpPOBAHEA B OeJOM. HenpasmJABHO NPOBeAeHHAR
dopManusanus MM HEeBEPHO YCTAHOBJEHHEI® CBASH MEXAY NAapAMETpA-
MHE TOXKe CAeNAIOT MOAedL HempHUroAHoll AJNA HCIOOAL30BAHHSA, HO B BTOM
cayuyae ob6muHOo ropopar o6 omubouHocTH BEYTPH caMolft Mopemn.
K npumepy, npu paspaboTie KOMOBIOTEpHOR MOJeNH BOOJNHE BOIMOIK-
HH OoHOKH ANTOPHTMHIAUMK MAM nporpaMMmporanus. OHM ycTpasd-
OTCA ¢ NOMOIIBIO TeCTHPOBAHHA.

AZEeKBATHOCTE MOZAEIH MOKHO NPOBEPHTH TOXBKC €e COIJIACOBAH-
HOCTBIO ¢ OGIMMMH TEOPEeTHYSCKHMH INOJOKEeHHAMH H SKCIePHMEHTAJNb-
HHEIMH AaHHEIME, Ilo2TOMy Ha 3aKJAIOYHTENbHOR CTAAMM HOCTPOSHHA
MOAeNH BCEerAa IIPOBOAAT DKCOePHMEHT, NOAT HIH ONpo-
pepraomuit afexXBaATHOCTEL CO3ZaHHOR Moxenm. SKCOePHMEHT MO-
seT OHTHL HATYPHEIM, T. €. BOCHIPOHIBORATCA peasbHEIe VC/IOBAA H Cpas-
HHBAIOTCA Pe3yJbTATH, NOAYICHHAREIE GHZHICCKAM NYTEM, ¢ PeayJBTATa-



..

MHA, DOJYUYCHHEIMH ¢ IHOMOIBI0 MoAgenn., KOHEYHO, €CHNH pedYs HAeT
0 HOCTPOSHHH MORENH Koje0aHHil MagTHHKA HAH JakKe IOAeTa CHAPA-
Aa, TO MOKHO NPOBECTH HATYPHHI skcnepumeHT. Ho gesoBex HauHHA-
€T PACHOJIAI'ATE CpeACTBAMH TAKOH paspymiHTenbHONR CHIB H CTABHTE
nepen coboii Takue 3agagd raoSANLHOrO BMEIIATEILCTBA B IPHPOAY,
YT0 HATYPHHE PKCOEPHMEHTH MOIYT OPHEECTH K KATacTPOPHUSCKHM
nocireacTsuaM. HelHe HA cCMeHY HATYPHEIM 3SKCIePHMEHTAM OPHIIAR
KOMOBIOTEPHEIE, KOTODbleé HO3BOJNAIT OpeAcKA3ATE ONACHBEIE IOCTEA-
CTBHSA TeX HJIM HHEIX AeHCTBHIl uenobexa. KoHeuno, Hazo Bce PaBHO
YMETHh OpOoBepATh, AAKT JH HCIOOJAB3VEMBIC B PTHX JHKCOCPDHMEHTAX
KOMOBIOTEPHHE MOJeJH AaJeKBATHYI0 KAPTHHY. FPaspabGoTkoil MeTomoB
NPOBEPKH AReKBATHOCTH 3AHMMAETCA COBpPeMeHHAHA HHQPOPMATHKA.

B mocieayiomiux raapax Bel GyZere MMeThH Jel0 ¢ PasHOOGPASHE-
MR unHbOpMAIDMOHHEIMHA MoZeaaMH. HexoToprie MoZenm Gyaere
KOBCTPYHPOBATE CAMHA H CAMOCTOATEJALHO NPOBEPAThH HX AXCKBATHOCTD.

Y710 03HAYAET TEPMUH <MOAGAMPOBAHWE»?

SRATCRMPLUINTR S ST T D e L e - PO

Yro Takoe moment ofbexTa, Npouecca Wan AeneHwa?
Y10 TaKoe UHGMOPMSLMOHHSS MOpens? YoM UH(POPMESLIMOHHES MOQENb OTIHHSETCR
OT APYrMX BWOCEB MOASne?

Kaxan moaent HAZLIBAGTCA MATeMATUYECKOA? YKAXMTE, KaKMe U3 MOpeneH, nepe-
yncneHHwx B Talnuue 1.3, ABAAIOTCA MATEMATHYECKHMMW,

Y10 TAKOS KOMNBIOTEPHAR MOAEBALT
NMepewncante aTansl NOCTROEHWA WHPHOPMALUMOHHOW MOAENH.
B 4eM COCTOMT CEOACTEO SASKBATHOCTH MOASNWUT? .

Kaxvte axTopsl y4TeHE B MOOENM BEPTUKAMLHONO ABWXEHUA Tena (cm. Ta6n. 1.3)7
Kakumet napaMeTpsamMu 3TW akTopes onucane?

Kaxue ¢axtops yuTeHs B Nacnopre Kak moaeny (cm, 1aén. 1.3)7 Kaxumn napamer-
pamMn 3TH darTopul GOopMann30BaHLI?

© 0000 © 00CQ

M - . CucTemuuiii NORXOA B MOAGIHPOBCHINY

IIpeacTaBhTe, UTO ¥ BAC JOMA OOABUICA HOBRIH KHMMHLIK
mrad. Eme meaasao on 6u11 npocro HaSOpOM XOCOK, PY9IEK, ABEPHBIX
meTensb, CTEKON, BHATOB. A Telleph CTOHT, MNOTOBBHH OPHHATE KHAMHEIS
coxkposnma, HaGop Bcex wacTeil ocTanca MpesKHHM, HO TeOeph KayKAAd
AeTANb HAINIJIA CBOE MECTO B COOTBEeTCTBHHM C TE€MH CBJABAMH, KOTOPHe
OpeANHCAHEl 3THM AeTalaM ausalinepoMm. Baarozaps >THM CBABIM
Halop a7MeMeHTOB cTan obaazaTe HOBHIM cBolicTBoM. Iloseiaenne HOBO-
ro cBoiicrea Gaarogaps peAalHU3anAd CBA3ZEH MeXAY dIeMEHTAMH HA3RI-
BaeTcs CHCTeMHEIM 3(bexToM HIAH, HO-APYrOMY, IMEPIMEHTHOCTHIO,




I 25 Mudopmaruke XoK HaOyKo

He Tonsko KHMEARA mrad, HO H MHOrHe peansHHe OGBEKTH
MOMHO ODPeACTABHTh KK COBOKYIHOCTH JJEMEHTOB, CBA3ZAHHBIX MEMKIY
coboil TaK, YTO HMeeT MeCcTO CHCTeMHHE »ddeKT: HEKaKad 9acTh IO
OTREeABHOCTH He 0o0JajaeT TeM CBONCTBOM, KOTOPHIM o0JMamaeT LeNOCT-
HHiI 00BeKT. B TakoM cayuae roBopAT, 4YTo O0BEKT NpegcTABIAET
coboit cucremy. BopoueMm, cmcreMoit MoxeT GBITH He TOMBKO OOBeKT,
HO M Iponece, eCJM ME PACCMATDHBAEM €r0 Kak coeamEeHHe Hacreil,
B De3yJbTATE KOTOPOre BOSHHKAET CBONHCTEO, He NpHCYINee HHKaKOM ero
uacTH. K npEMepy, nmpouecc AOCTABKE NMUCEM OT OTIPABHTENH K ajpe-
cary npeacTapiaseT coboil opraHM3aIlMI0 NYHKTOB NpHeMa IHCeM, COp-
THPOBKY NHCEeM IO Y3JaM CBA3H, TPAHCIODPTHPOBKY IHCEM OT YV3JOB
CBAISH OTHOpABHTeNeil HA V3N CBA3SH SAPECATOB H, HAKOHEI[, AOCTABKY
nHceM AxpecaTamM,

PaccmoTpeHre 00beKTA MJIH IpOlEcca KAK CHCTEMBI OKA3AN0CH BeCh-
Ma NPOAYKTHBHEIM METOAOM MCCJAeZOBAHHMS U KOHCTpyHpoBaHHA. Chop-
MyaupoBasHEE B 1950 rogy amMepurancruM OmonoroM JI. pon Bepra-
Jandu >TOT METOR DOAYIMN HASBAHAS CHCTSMHOIO HOAXOAA ¥ 3ATeM
DASBHBAJICA B CAMEIX DaSAHYHHNX HampaBieEnaAx. o Bepranasdn
OHONOrA H3YYAJHA BHAH XHBHIX OPTaEA3MOB IO OTAeABHOCTH, 4 BHEIAC"
HHJIOCH, YTO JXHUBOH MHP — 3T0 He IpPOCTO HAGOpD pasiHYHHX BHAOB,
a BecbMAa TOHKOE H CJI0XXHOe HMX BaamMogeficteue. lanbHelimmee pasBH-
THe OHONOTHM OPHEENO K OOABJEHHI0 DOHATHA 3KOJOrHUecKoil cHcTe-
MEI, KOTOpOe IO3BOJIAET CTABMTHL H PEellaTh BoOpocH of ycroliumeoM cy-
ImMeCTBOBAHMH NPHPOAHHX coofImecTs.

TocyaapeTBeHHOe yeTpoiicTBO JI000T0 OOGIIECTBA TaK)Ke NPeACTAB-
naer coboif cucremy. JIna AeMOKPATHYECKOro ODIIECTBA XAPAKTEPHH
TAKHE ero COCTABHLIC UACTHM, KAK 3AKOHOZATENLHAS BAACTL, MCIONHH-
TeJbHAA BAACTL B cyaebHaa BaacTh. Kampaa H3 3THX BeTBell BIACTH
caMa NPeACTABJIAET CHOKHYH CHCTEeMY IOJHTHYECKHX OPraHOB, B3aH-
MOAeHCTBHe KOTOPHX OOpeRedeTcd KOHCTHTYIHeH rocyJZapcTBa.

Oanoft 13 cnoxxHeimNX cHcTeM ABASeTCa ueNoBeK. B HeM couera-
10TCA (PHU3HYECKHe, HHTE/LICKTYANLHEIS, HPABCTEEHHHE M AYXOBHHE Ka-
yecTtBa. Hu oAHO M3 9THX KAYeCTB, B3ATOS B OTRENABLHOCTH, He MOYKET
NONHOLSHHO OXADAKTEDHIOBATE dJeyoBeKa. M HayRa moKa He B COCTOA-
HAEH AaTh GOpMaaH3IOBAHHOE ONMCAHHE CBA3eH Memay HHMH. JImmb xy-
JOXeCTBeHHO! NuTepaType NOX CHAY CO3AATH LENOCTHRIM 00pas.

BoseMmuTe Ni000e OpegnoXeHHe PYCCKOTO A3HKA. «BHX0XY oRmMH
A Ha goporys, — mHammcaa M. IQ. JlepmoeTos. Kaixaoe caoBo sToro
OpelIOMKeEHA — DJIEMEHT CHCTEMHB, 'DAMMATHYECKHA CBASAHHKIE ¢ ApY-
reaMa ¢naoBaMH. [IpaBaa, cmcereMHERI adderT 3aechk ofecmeuymBaeTca He
TOJIBKO FPAMMATHHOM.

A Temepr npeacTaBbTe cebe, YTO BH co0HpaeTeCh HAMETHTL MADII-
PYT Gyaymero moxoma. Ilepex BaMM ABe MOZEAH MECTHOCTH — KAapTa
u HabGop dororpaduit. Cropee Bcero, B mpepmoOuTeTe BOCHONL3OBATHCA
KapToii, xora H HeSeCmoJie3HO 3HATH, KAK BHEITJIANAT MeCTA, KOTOpLI
BaM npexcTouT npodiTH. B geM pasamuHe MeXAy »THMH Moxeaamm? Ha
KapTe OTYeT/HBO BHAEJEHH OCHOBHBIe 3JIEMEHTHI MECTHOCTH — PeKH,
AOpOrH, NPOCeKH, OBPAFM — H IOKA3AHO, KAK OHH MeXAy coboll cBasa-



HH. Pasraaanisas dororpaduio, BaM ca-
MHEM OPBXOAWATCH BEIAENATHL 5TH SlieMeH-
THL ¥ CBA3K Mexnay Eav#E. Kapra — sro
CHACTEMEAA MOAeN h, a doTorpadma HeT,

IIpz MozenHPOBAEWHA JIOAHM OGRIMEHO
OPefIoIuTaIOT MMeTh N0 ¢ MOJeIaMH,
KOTOpEIe ABAAIOTCS CHCTEMAMH,

Jna onacasns CACTEM YACTO ACHOOMIbL-
3YeTCA ¥UX OPeACTABICHAE B BHAEe rpada.
T'pagd — 9T0 COBOXYIHOCTE TOUeK, HA3H-
Puc. 1.8 Cxema MOCKOBCKOMO BAEMEIX BePIMNAMH, U JVMHAH, COSRUHA-
=S Merpononvtena HIIHX HEKOTOPhie M3 BepPLIPH. OJTH JNH-

EMH YEASHBAI0T HA BBHIABICHELIE CBA3R
MeXAY 2MeMEeHTAMW CHACTEMEI, KOTODEIe M3006pAKeHsl BepIEAHAMH. Kcimm
HA JIMHAAX, COEAVWHAOINNX BEPIINHE, YKAZAHO HAOpABACHUE, TO TPad
HASHIBACTCA OPHEHTHPOBAHELIM (COKpAIIeHHo oprpadomM), a JUHMH Ha-
BEIBAIOTCH er¢ XyraMm. B oferanomM rpade, T. €. HEOPHEHTHPOBAHHOM, JIE-
HAW, COeNHHAIONINE BepIIMHEI, HASHRIBAIOTCA pelpamm.

Yro e Mul HexaeMm, xorma m3cbpaskaeM cHcTeMy B Bupae rpada?
flcHO, YTO ME TeM CAMEIM CTPOHM HHGOPMAIHOHHYI0O MOAENL HOXOMHO-
ro ofeeKTa, BEIfeNSdA B HeM B Ka4YeCTBe CYIMeCTBeHHOH HH(poOpMamuu
cBoiicTBO OBITE cucTreMoit, Tuowusan mEPODMADHORAAR MOLEAbL, BEIION-
HEeHEaA B RHAe Tpadba, cxeMa merporonurena (puc. 1.8).

Hepenxo orono ramaoro pebpa rpada mam xaxjgoil gyrm oprpada
TPOCTABAEHO YIICH0, XAPAKTEPHIYIOINEE CBASh MEXAY COOTBETCTBYIOIM{HA-
MH BepIIAHAMH. STO MOMeT ObIThH PACCTOAHEE, eCRH rpad Hzobpaixaer
KAKyK-IHO0 TPAHCOOPTHYIQ CeTh, WM MOIDHOCTH IOTOK& BOAEI, ECJH
rpad uzefpaikaeT KaKky0-1460 cHereMy Bojxochad:xenus. U'pad ¢ nome-
YeHERIMA pefpaMy Hasslsaercs Harpyxemmsmv. Oprpag ¢ DoMeuweHHEI-
M7 pefpaMi HasslsaeTcH ceThro. PemleEue 3afaqdm, MOXEIEpPYeMOil Ha-
rpy:xesanM rpadoM MR CEThIO, CBOAUTCH, KAK OPABHJOC, K HAXOMEIe-
HHIO ONFAMANBHOTO B TOM HJIY HMHOM CMBICHE MAPIIPYTA, BeAVIRErD OT
ORHOH BepmAHE K ADYTOH.

Bopouem, pefpa mam Zyram MoryT OblTh IOMEYeHEI He THCHAMM,
a xagoM-nubo apyrolt nndopmanuell o caAsM MeEAY BepmmBamu. Ha
pucyHxe 1.9 B Bjie CeTH IPEACTABJCHO OPeIOKEHMEe ¢«BRIXOKY OfHH
1 Ha aoporys». CeTh TAKOrO THOA HA3KIBAIOT COMABTHYECKOH — oHA OT-
paXKaeT CMEICIOBRIE CBABH MeKAY CJOBaMH.

yro genawn?

] \\_’/ BLIXOXY | — | HA QOpOry

KT07? * CKQNbKO?

OAMH

Puc. 1.9 CemaHTH¥eckan Cetk NPeniIoXeHus
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B S T

BONPOCHI U 3AAAHUA
o Yro Taxoe cucTeMa? HTo HasLIBAIOT CHCTEMHLIM NOAXOAOM?

0 B yem cocTtouT cucTemuuid addexT? MNpuesaure NPUMSPLE NPOABNEHUA CUCTEMHO-
ro a¢upexra.

€) nNpeactaskte HUXEnepeuMCNEHHLIE OBLEKTH KAK CHCTEMLE:
a) asTopywa; O) oom; B) Yacel; r) senmocvnes,
YxaxuTe ANA KaXKA0H CMCTEMBI, YTO B HEH ABNABTCA JNEMEHTAMH W KaKOBbi CBA-

3U Mexay 3nemeHTamu. B yem NPoABRAeTCA cUCTeMHBIR addexT ana xkaxao#
M3 CHCTOM?

0 Cucrema moxeT OuiTe marepuanbHOW (KHHXKHBIA wkad), aGorpaxkTHo# (rocyaap-
CTBEHHOS YCTPORCTBO)} MMM CMEWAaHHONW, T. 8. COCTOALUGA YaCTHUHO W3 MaTepHafb-
HbiX OOLEKTOR, YACTHYHO M3 aBCTPAKTHEIX (LIKONE — WKONBHOE 3NEHWe, PACTMCEHNe
ypokoe 1 T. 4.). Npusegmre ONyrve NPMMep:E CHCTeM:

a) marepuanbibix; 6) abCTpaxTHLX, B8} CMEWaHHBIX,

MpeacTassTe WKONBHYVIO GHOMMOTEKY KBK CMBLLAHHVIO CUCTeMY. Kakossl B Heid MarTepH-
anbHLIE ¥ HeMaTepuanbHule o0LexTu? 3a CHOT Yero ROCTWIEETCA CUCTeMHLIN addexT?
OBWenpPUaKAHHbIM DOCTIKEHNEM HAYKM ABNASTCH NEPHOOAMYECKAs CHCTEME INEMEeN-
708 [1. 1. Mennenoesa. B weM nNpoAevMncA 3aech CHCTeMHbd addext?

Ana kaxporo rpada, HaOPaXKeHHOro Ha pucyHke 1.10, HA308MTE CMCTEMY, KOTOopan
RawdbiM rpadom NpeacTasneHa.

X ?

L~ )

[ Hoxxa [ Hoxxa [ Howea |[ Hoxxea | [sipononk|[Bramanp Ca][ Oner ]
Puc. 1.10

@ MpuesauTe Npumepsl OGLEKTOR WNK NPOUSCCOB, ANA KOTOPLIX WHGOPMaUMOHHVIO
Moftent yAoGHO KOHCTPYWROBATL B BMAS rpada.

Q ICNeanuToPY HYXKHD PA3Be3TH TOBAPE ¢ onTosnit Ga3n No nA-
™ marasmiaM. Cxema nyTeld BOAMOXHOIO NPpoeana K Marasm-
HEM C VKA3AHWEM BPEMEeHH, 3aTpadMBaesmoro Ha AopOory, Npi-
BefieHa B8 BWAS HarpyxexHoro rpada Ha pucymke 1.11. (Byk-
samMu OB ofioanauena onvosan 6Gaza.) Haiigmre nanmbBones
GuicTpuiit NyTe, NO3BOAAIWMIA BKCNEAMTOPRY NOGLIEATE B KaX-
AOM MarasmHe:
8) ecnu SKCNeAMTOP NOCNEe ITOTO HE RONXEH BOZBPALLETLCA
na Gazy;

6) ecnu TpebyaTca, yTob IKCNEOMTOP BepHynca na Baay.
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@ M300pazuTe CeMaHTUYeCKOR CeTbI0 CMLICNOBLIE CBA3W CMO8 B CASAYIOWMX Npeano-
HKEHUAX:
a)} Omroeopuna powa 30n07an HEPe3IOBbIM, BECENBIM ASHIKOM.
6) He ofewaiite pese 1000l mobosn BeyHOIl va 3emne.
8) B ToT rog, oCeHHAn Noroga croana AOAro Ha ABope.
r) UaswecTey salko B 3TOM CYETHOM cBaTe.
A) Mpaka ApycuT NyCWKM W HA APYCHKY OAHOO NYCUKA TPATWT NONAONroTHKA.
¢} Fnokana xysgpa wreno KyanaHyna 60Kkpa W KyQnawlT MOXPACTOHLKORO Gokpenka.

K) BeicTpeBaHn OGCTPAXHYTECA W OYTOR YepHYWeHbXoi oBLATHO XMONHYT NO Mop-
razam.

G1]  Aropsirias w.wx cacicrsi’”

Ona roro urobH GopMANLHHI HCOOJIHHUTEIh MOr BRIDQJIHATH
TY HAH HHYI0 paBoTy, eMy HY)XHA HHCTPYKOHUA. B sToil MHCTpYKIHH
YKA3HBAGTCA, KAKHEe JeiCTBHA W B KAKOM IOpPAAKe TpefyeTcs mcmon-
HETH, YTOOR OpeofpaszoBaTs HCXOAHBIe AAHHEE B Pe3yiabTaT. MH yixe
obcy:xpann, ¥ro GOPMANBHHIN HCIOJHHTEJbE He BHHKACT B CMLICHA HC-
NOJIHAEMEIX UM JelicTBhil, He 3aJaeTca BONPOCAMH, 3aYeM OH DTO JeJA-
eT H HeAL3A JH chenats ayume. IlosroMy Kaxpoe AeHCTBHEe TOJAMHO
OLITL coolINeHO MCMONHUTEND TAK, UTOOH OH NOHAN erc OSHO3IHAYHO
B MOT HCTONHUTh, B MHCTPYROUHE JOJIKHE YKASLIBATLCS TOJLKO JONYC-
THMHe AelicTBHA HAHHOIO MCIOJHHTENAd, 4 CAMA HHCTPYKIHA DNINETCH
Ha dopmanuzoBaHnoM AsbiKe (cM. § 3). B HekoTopmX cayuaax Tpely-
eTcd, UTOOH He TONBKO CMBICH KAMAOIO CJI0Ba GBI onpeaeseH OAHO-
SHAYHO, HO H CAMH CJOBS JO/DKHEI CTPOHTHCA IO CTPOTEM GODMANBHBIM
NPABHJIAM, T. €. IPAMMATHES A3HKa TOMe Onipa Om dopmammaoBana.
Taxoli aswIX HAsHBAKT dopmanbEpiM. K GOpMANEHEIM AILKAM OTHO-
cATCA ASLIKH NMpPOTDAMMHPOBAHHA H, BooGIe, Bce AJBKH YIOPABACHRA
ABTOMATHYECKMMH ycTrpoiicTBamMu. Ho ¥ uenoBexk B cBoeil geATeAbHOC-
TH HCHOAL3YET GOPMANLHEIE ASHIKH, HAIPAMEDP A3HK 3aIINCH HATYPAJDb-
HBIX YHCEeNd B RECATHUHON cHeTeMe cuMeNeHNA.
HucTpyRINA, YRASHBAICIIAA HCIIONHHTENIO, RaKkHe NeilcTBHAa U B Ka-
KOM OOPSIKe OH AOJKeH BHIOJIHHTE, M BANNCAHHAH HA QoOpMATLHOM
ABBIKe STOr0 HCIOJIHHUTENA, HASHBAGTCA mporpaMmoii. OaHako HamoHca-

HMIO TIPOTPAMME OSLIMHO TpeAnIecTBYeT paspafoTRa ANTMOPHTMA.

]
;f ANropuTMoM Ha3uBaeTCA NOCNeAOBaTeNbHOCTL ALWCTBMHA, AOMYCTUMBIX AR
§ HOKOTOPOTO UCNONHWTENA, KOTOPas NPUEOAMT K ONPEReNeHHOMY Pe3ynuLTary.

Pasznuune MexAy NOHATHAMH MITOPHTMA H NPOrpaMMEL BeChMA
ToHRoe. JIna moucra omxfoK B NPOrpaMMe €CTh CHeDHaNbHHI TepMOH
ornaaka. OTN8RKA B KavecTBe coCTaBHO# uwacTu o6A3aTeNBHO BHIIOYA-
er B cefia moMex ommOOK, JONYINeHHBIX HMEHHO B 3GNUCU KOMAHA.
Takue omulKH OPAHATO HASHBATH CHETAKCHUOCKHMN, MOCKOALKY OHH
BHYBAHB HAapPYUIeHHEM TPAMMATHKH A3SHKES, NOHMMASMOr0 HCIOMHH-
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TeneM, OmEOKH APYrore BHAA MOIYT BH3BAThH PeaKIHUI0 HCICJIHUTENS
«He Mory HcnoJHHTH®; TakHe OMHOKH HA3HBAKOTCA CeMAHTHYE-
CKHMH — HCHOOJHHUTeNPF NOHHMAET CMHCA OTAAHHON eMy KoMaHjLI,
HO HCMOJHeHHe ee II0 KAKHM-TO NPHIHHAM HeBO3MOXECO. Hanpummep,
BH DpeiaaraeTe HCOONHEETEAD pPasfe/ATh OFHO YHCIO Ha APYroe, a jge-
JHETEAL OKA3AICH HYJIeM.

OfRMYEO ATOPETME NUIIYTCH TAK, YTOOH OHHM GHJIH NOHATHRI de~
Joeeky. M MBI OyZeM 3amMCHIBATE AJITODHTMHE HA OOBIYHOM DYCCKOM
A3nIRe. IIpH 2TOM EKaxAnlll U3 BAC MOXMET NPHUMeHATE KaxkHe-NHbo co-
KPAIlleHHUS cJOB M Booflle 3aMeHATR OJHHE CJIOBA APYTHMH. BaxHO
TONBKO, YTOOH 3A 3THMH CJOBAMH CTOANH AeHCTBHA, AOOYCTHMEIE AJIA
AAHHOTO HCOOAHETEAA. CAMOTO HCOOAHETEAA YAOGHO NPEACTABIATH Ce-
6e xax yerpolficTBO ympapiieHHUS, COGAUHEHHOS ¢ HAGOPOM HHCTPYMEH-
TOB., ¥YCTPOHCTRO YOPABJEHNA BOCHDHHUMACT H AHANH3UPYET AATODHTM,
A4 3aTeM OPraHH3YeT ero BHINOJHeHHe, KOMAHAYA COOTBETCTBYIOLIMMH
HHCTPYMeHTAMH. OT HcenoAHUTensa TpedyeTcs JHIIL YeTKOE BRINOJHE-
HHE KAXKAOTO JeficTBHA, BRXOZAMETO B AnropuTM. Mu He A0/UKHBE 005~
ACHATE €My, AJIA KAKHX Oedell UpeAHASHAYH4ETCH ANTCDPHATM.

Xora HaA0Op AOOYCTHMHX JelicTBHE Y KA)RAOTC HCIOJHHTENHA CBOM,
conocobH opraEuzanuy AeiicTBHH M Bcex HMCHOJMHHTeNell ORHMHAKOBEL.
Jdna HarasiHOrO npejcTaBieHHA ¢opM OpraHEHusaluH JelicTBHil moses-
HE TAK HASBIBAGMEIe cXeMBI AATOpHTMOEB (6IoK-cxemmr). B cxeMe ax-
TOPHTMOB KAKIaA KOMAHAA HA BHRIOOJHEHHE RAROTO-AHb0 AeiicTBHA
NOMeIaeTcs] B NPAMOYTOJLHHAK, BONPOC O TOM, BHINOJNHSAETCA JU HEKO-
TOpOe YCAOBHe, — B poM0O, A yKazaHHe HA BBOL M BHIBOX AAHHHX —
B Oapajiejenunesn. BJIOKM COeAMHAIOT OTPE3KAMH HJH OTpe3KaAMH
€O CTPRJIKAMH, TIOKA3BIBAA OYEPeAHOCTE BMIONHEHm#a Aelicremil. Bcau
HA TAKOM OTPe3Ke CTPeJKa OTCYTCTBYeT, TO OJIOK, pacuoNOieHHHN HH-
Jie, AOJI;KeH BHIMOJHATLECA Mo3dXe. B rabnune 1.4 npencraenenw ¢op-
MBI OPraHH3aIHu AelicTBHH B aAropHTMAax, cnocolH HMX 3aNMHUCH B aj-
rOpuTMax H HaolpaxeHEA B BHEAES CXeMEl ANTOPHTMA.

B kpyrasix cKolkax €O 3Be3AOYKAMM 3ANACAHLI KOMMEHTADHH, KO-
TOphle MOMOrAOT YEAOBEKY, YHTAKINEMY AATOPHATM, IOHATh, KAK DTOT
aaropaTMm paloraer.

HanpomEuM, uyT0 Ana xpaHeHusa HHbopManuu, obpafarmiBaeMofl
¢ HOMOIIBI) TOTO HJIHM HHONO AJrOPHTMA, HCNONB3YIOTCH NepeMeHHMe.
Y ramaolt nepeMmenHolt ofazarennHo ecTk HMa. HMeHa TO3BOAAIOT
OZHE NepeMeHHHe OTANYATh OT APYrHX H YKA3BIBATh HCOOAEMTENIO,
M3 KaKoili mepeMeHHOH eMy HY;KHO B3aTrh HEQOpManmi zaa oGpabor-
KA H B KAKYI0 IOMECTHTE De3yJbTAT.

Kaxue HMeHA MOMXHO YROTPeOAATL, 3ABHCHT OT HCIOAHHTENA,
BoABIIMHCTBO KOMNBIOTEPHBLIX HCHOJMHHTeAell MOHMMAeT MMeEHA, COCTO-
Amue u3 OyKE B nudp UIH TONBKO B3 OYKE (TAK UTO HHKAKHX daMmn-
AUl B OTYECTB Y MepeMeHHBIX HeT).

HudopManua, RoTOpAA XDAHHTCH B OepeMcHHOH, HASHIBACTCA €€
SHAYCHHEM.

CamMoe Ba)kHOe felicTBMe HAJA HePEeMEHHOMH COCTOHMT B TOM, 4TO eif
MOJHO MPHCBOUTE TO MJIH HHoe 3HaYeHne, UYTOOM 2TO CAENATH, HCIOAb-
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Tabnuua 1.4

Cnocof opramaawym

Samch B anroputMme

{8 HenonHol opme)

AeilcTanii
NuHeiinuii { omepatop;
ONepaTop;
}
Bervenenne Ecmm (ycnoswue), 10

{ onmeparop;
OTIepaTOD;

BeTenenue
{8 nonHo# copme)

Ecnm (ycnosue), 10
{ omeparop;
onepaTop;

}
MHave
{ omeparop;
onepaTop;

}

LUukn 8 dopme «nokas

denare poka (ycnosws)
{ oneparop;
omepaTop;

} (* xoney yuxaa %)

Uuxn O cyeTIMKOM

Depate OT ki~ a no b
C IAaroMm ¢
{ oneparop;
OIepaTop,;

} i; KoHey yurna *)

Lo B3 00)
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3YIOT ONIEPATOP NpHCBAHBAHEA. Ero Mm OyzeM 0603HAUATE CHMBOJIOM
¢ :=», Hanpumep, ecam S — HMA HeroTopoli nepemessolf, To
JelicTBHMe NIPUCBANEBAHHA S 3HAYeHMA 1 3anECHBAeTCA TaK:

Se=1;.

CneBa OT 3HAKA ¢ := » BCerjs VKASHBAETCA HMA NEePeMeHHON, Ko-
Topoii 6yAeT DPHCBOSHO HEKOTODOR 3HAYEHMe, & COPABA NMMHNIETCA BH-
PaXKeHHe, COCTOAINee M3 KOHCTAHT H HMEH NepeMeHHLIX, CBASAHHEIX
SHAKAMH Onepanmii, ZOMyCTHMEX AAA JAHHOIO HCOOJHHTeAd. B BhIpa-
JKeHMH MOTYT NPHCYTCTEOBATH CKOOKM, YKASHIBAIOIGHE HA H3MEHCHHEO
eCTEeCTBeHHOrO nopaaka geticreuit.

CaMBON onepanuy OpUCBAMBAHMA (yAeM HCIOOJIbL3OBATD M OPH 3aUH-
CH 3aroJIOBKA MHKJIA CO cueTuHKOM (cM. Tabn, 1.4). Cnera oTr Hero
BAIMCAHA MEPEMEHEAS, KOTODYI HAZHEBAIOT HApAMeTpoM muxna, Hmen-
HO IO €0 3EAYEHHK UCIOJHHATENDL OIpefendeT, HARC JIA €lie PA3 BLI-
NOMHATh TEJO IHUKIA: eClIH SHadeHAe NapaMeTpa GoapIme TOMO 4IHCAA,
KOTODOE CTOUT MOCcTke CAOBA A0, TO TeNO UCIONHAThHCA He GyAer, a 6y-
AeT HCHONHATHCA KOMAHJA, CleAyoinas 3a nuriaoM, Ilocae xamgoro
HCIONHEHAA TNl DUKJA K TeKYIIeMy 3HAYeHMIO mapaMeTrpa npubasia-
eTcda 4YHCIO0, KOTOPoe VKasano Kax war. Ecam mar oTcyTeTByeT, TO aB-
TOMATHYECKH CUMTAETCA, UTO OH paBeH 1.

ANropHTMH ANA BHIOOAHeHUA AelicTBHH HAZ YHCHAMH SABHCAT
OT TOro, Kaxkme 9T0 uHcaa. HanpuMep, AecATHuUHEE APoOH CKAAALI-
BAIOTCH COBCEM He TaK, Kaxk o0HkHoBeRHme. IloaToMy dopMans-
HBM HCIONEHTENb KOJKEH 3HATH, ¢ YHCAAMH KAKOTO BHAA OH 6yAer
HMETH Jeno.

Ilpasza, B ANrOpPHTME DEAKO OPHCYTCTBYIOT caMu uHcaa. OO6HMEO
B HEM MCOOJIL3YIOTCA NePEMEHHHEe, KOTOpDHe, CJIOBHO INYCTAafg TADA,
Beerda TOTOBH NPUHATE B ceba uucaa Ha BpeMeHHOe XpaHerme, Ho
HHAKTO He XPAHAT IOACONHEYHOEe MACAC B GYMAKHEHX MAKeTAX HAHX CA-
Xap B ceTKaX. KamaoMy BHAY NPOAVKTA — CBOM THO Tape. Taxxe H
¢ MepeMeHHHIMH: KAMAOMY BHAY 4YHcCeNl — CBOM THN mepeMeHHBIX.
IIpe:xae Bcero HCOOIB3YIOTCA HelAnle H BellecTBeHHBIe THOH. flna of-
paboTku TexcToBOf MEGOPMANINM HUCOOALIYIOTCA CHMBOJLHEIE THILI, &
A4 BHIOOJHEHESA JIOTMIECKHX onepanmii — XOTHIOCKHe, WIH GyNeBsl,

IIpucTynaa K HANWCARHIO MPOTPAMME, MH 00A3aEH coofmuTs He-
OOJIHATENI0, KAKOB THII MCIOJNbL3YEeMBIX B Helf NepeMeHHHX. DTy HHDOD-
MAIMK) 3AMHCHEBAIT ¢ MOMOMBI) COEIMANLHON KOHCTPYKIMH, HASHBA-
emMoil obABACHHEM HEPEMEHHEIX,

B Tadaune 1.5 npuBegenn oOHYHO HCIOALIYeMLle o8o3HAYeHHA
onepanumii. OcHOBEHE cnocofH ONHCANEA NePEMEHHHX B a3bikax QBasic
7 Pascal M0XEO HaliTH Ha Qopaanax ydyeGHHKA.

AaropuTME MOryT Oo0JMAZATE HEKOTOPHMHA cBONcTBaMA. Ilepeunc-
JIAM OCHOBHEIe M3 HHX.

IIpexxze Bcero Ha3OBeM AHCKPETHOCTH. JIMCKDETHOCTH ANTOPHTMA
O3HAYAET, YTO OH HCOOJHSETCHA OO0 maram: Kaxjoe jgelicTrsme, npexay-
CMOTDEHHOE AJTOPHTMOM, ECIOJHACTCH TOALKO MOCHE TOTO, KAk 3AKOH-
YHIOCh BECIOJHEHHe NpeghayInerc.
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Tabnuya 1.5
Buipa-
Onepauma WOHHO Tunw onepannos Tun pesynsTara
O6a uenvie Llenwid
Cnoxenuwe A+B
Xota 66l 0AVH BELECTBEHHLIA | BelnecTBeHHbINA
O6a uenvie Llenwid
YMHOXeHWe A*B
XoTta Gt OAWH BBLUECTBEHHLIH | BellecTBeHHLINA
Ofa uenvie Llenwid
BuMuTaHWE A—B
Xora Gbl 0gvH BEWECTBEHHEIN | BeluecTBeHHBIA
DeneHuwe A/B Llenciii wvnu BeWeCTBEHHDIA BewecTBeHHLIA
Llenoe
AeneHne A div B | O6a uenuie Lienwii
Ocrarok
npy UENoM A mod B | Ofa uensie Llenwii
ASNSHAN
Llenas yacTte INT(A) Llenwid nnn BewecTeeHHBIA Lienuiii
mmuﬁ sqgrt(4) Llenwit nnn BewecTeeHHbliA BewecTeeHHbIA

Jpyroe cBOMCTBO IPHHATO HABHBATH ACTPMEREPOBAHHOCTHIO. OHO
O3HAYAET, YTO Ka)Kjoe AeiiCTBEe MOMKHO NMOHHMATHCA HCIONHHTENCM
B CTPOTO ONpeiejIeHHOM CMEIC/e H OJHOSHAYHO OIpeAeiaTh mpeobpaszo-
BaHHe JAHHHX, NMOJYYEHHHX HA NPeAINeCTEYIOMIHX IIATAX AJIrOPHTMA.
IIpu MHOMOKpPATHOM NPHMEHEHUH AJTNOPHUTMA K OZHMM H TeM K¢ HAYAND-
HEIM JAHHEIM JO/JKEH BCEraa IONYYATHCH OAHH M TOT JKe pesyabTarT.

Tperbe CBOICTBO — PEIYARTATEBHOCTE auropurMa. OHo ozHavaer,
9T0 BHOOJHEHHe AJITOPHTMA OOASATENbHO JOMMHO DPUBOAMTL K €ro
sapepmenuio. HHEIMH CIOBAMH, NOCHe NMPHUMeHEHHA INOPHETMA MLl ITO-
nyuaeM nubGo onpefeneHHH pesyARTAT, AEG0 cOOOIMeHHe O HEBO3MOXK-
HOCTH pelleHus.

CpoiicTBO Pe3yALTATEBHOCTH AATOPHTMA B IeNOM OOHYHO OAHOBpPE-
MEHHO HOJAPASYMEBACT H KOHEUHOCTH LJITOPHTMA, T. €. 3ABEpUIeHAe ero
paboTel 38 KOHEUHOEe YHCHAO INATOB (IPH ITOM KOJNHYECTBO NIATOB
MOXKeT OHTH 3apaHee HEeH3BECTHHIM H PasNHYHHIM /A PASHEIX HAYANL-
HHX cuTyanuif).

Heo6XoRMMEM NpPpH3HAKOM AJMOPHTMA ABJIAETCA HCIOAL3IOBAHHE
B HeM TOJBKO AONYCTHMEIX JeiicTBHH HCIoAHHTENA. DTO CBOHCTBO He-
peAKo HA3KBAIOT NOHATHOCTHIO ANropuUTMa. TepMHH <«IOHATHOCTH?
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JOBOALHO €CTeCTBeHeH, MOCKOJABKY peaKOuA HCHOJHHTeNdA HA 3JamH-
CAHHOE B AJTOPUTMe AeiicTBHe, He ABAAIOINEeCH KONMYCTAMBIM, BCETHA
oaEa: «<He moamMaos.

ANropETME B XHZHH JIOACH NOABHIMCH HAMHOIQO DPAHBIIE KOMIL-
10TepoB. HeKoTOpHe H3 HHX HABCETNA VIOLIH H3 OPAKTHKH YEJOBEKA.,
Huxro, EanpuMep, ceilyac He IPOHIBOAHUT AeiicTBHA ¢ APOOAMH IO TEM
ANTOPHUTMAM, KOTODEIE¢ NPHMEHANNCh APDeBHAMHA erunTAHEaMA. Jlpyrue,
CTONDb e ZABHO HM300peTeHHLIe AJTOPHTME H CErofHSA HIPAIOT BAXKHYIO
poxb. BOoT OfHH M3 TAKUX AJTOPHTMOB, KOTOPHI HA3LIBAETCS AJTOPHUT-
MoM Epxamaa. O npeanasHaveH AAA BHUHCIeHAA Hauboawmero obme-
TO JeNduTeNA ABYX HATYPAABHBIX THCEN.

Anropurm HOJI
Hen; m, n;
{ Sanpocute m;
SANPOCUTL 7;
denate noxa (#e (m = n))
{EecaM (m > n) @ {m = m — n; }
mwaave { ni=n - m; }
}Ml}lmnm;

OTOT ANNOPHTM NO3BOJAAET DEIINTh He OfNHY KOHKPETHYIO 3aJadvy,
HanpuMep Haliru HOJ wmcen 178 357 m 1 049 254, a mobyio sagagy Ta-
Koro TENA., CBolicTBO ANTrOPHTMA, COCTOANIEE B BOZMOMRHOCTH €ro mpH-
MeHeHHA K PellleHHIO PasAHYHKIX OSHOTHNHHX 38444, HAZHIBAETCA MAC-
COBOCTBIO.

Hano ckasath, wT0 BOBCEe He KaM(ALIA anropuT™ obssan obiazarh
BCEMH YKAQ3AHHBIMH cBolictBamum, IIpencrasuM, wro anbolt amropurM
FoJiieH GHITH KOHeUHBIM, T. e, 3ABePIIATE padoTy 38 KOHEUHOS THCJIO
mMaroB. A ecAH STO AATOPHTM VIPABJEHHA KOCMHYECKOH craHmmeil
HIH TepMOSAePHHM peakTopoM? MoMeHT npexpameHma paGoTH aaro-
PHTMa — 9TO MOMEHT KATACTPO(ELI.

BrnpoueM, He Haxo ofpamaTbed K CTONb BAaNleKHM OT Baldeil mpak-
TokE npuMepam. Kaxpaa omepanmoRHAA cCHCTeMa Ha BalleM KOMIb-
0Tepe — 3TO OeCKOHEYHO HMCHOJHAEMMi aaropmTM. B Tor MoOMeHT,
KOTAA OMepPadMOHHAS CHCTeMa NPeKPATHT pafoTy, Ball KOMIBIOTED
craner GSecnosesen. MoXHO cKa3aTh, YTO BCe AJNOPHUTME YIpaBJe-
HUA O0LEeKTAMH B PelKHMe PeAJbHOTO BpeMeHH MoryT OHTE OecKo-
HeUHLIMH.

He Bce anropmrMm 06Aaga0T H CBOMCTBOM mMaccoBocTH. Huorza
6rBaeT HyMKeH AJTODHTM AJA DEINCHAA ONHOH, HO OYEHb TPYAOEeMKoOi
sagaun. K npuMepy, HYKHO BHIUYMCANTEL nNepeue 100000 sraxoB mocse
sanaToil Ana uncaa 7. Bea koMnboTepa 3fech He obofiTHCh, a 3HAYHT,
HY¥eH U aaropar™. Taroil aaxropurM 611 cocTaBNeH, 3agaua OuLIa pe-
IDeHA. Bpaa A 3TOT AATOPHTM MOM(ET NMPUrOANTHLCS ANA KaKo-uubyan

Apyroii 3apmaqs.
2—Tedn, 10 &x.
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Kaxo# a3t HasusaeTca $opmManbHbm?

Y7o Takoe anropuTM? YTo Takoe nporpasma?

NMobeie nM [EHRCTBMA MOTYT NPUCYTCTBOBATH B LFOPUTME, NPEeAHASHAUEHHOM IR
AAHHOro UCNoNHUTena?

YTo B MCTOPHMW YENOBEYECTBa NORBUAMOCh, MO BAWEMY MHEHWO, PAHBWE: MWCbMEH-~
HOCTD MNK aATOPUTMLIT

HysHel AW KOMMEHTEPUK DOPMANLHOMY WCROAHUTENIO?

Kaxne ofwpe CBOWCTEA ANTOPUTMOB Bbl MOXETE HA3BATL?

Kax 3ammcuisaeTcA BeTENSHME B NONHONR GopMe? A B HBNONHOH?

Korpa uenecoObpasHO NPUMEHATL ONeparTop LMkna’?

Y10 Taxkoe Teno umkna?

Kax Bol iymMaeTe, ANA 4ero CNyXarT oneparopHoie ckobxu 8 onepatopax [JensTe
noxa w Ecal ... 70 ...7 Movemy O oamHakoBbie ana ofoux oneparopos?

ANa 4aro HYXHO WMA NEPEeMEHHOR? YT0 HA3LIBAIOT 3HAYSHHEM MEPeMeHHON?
C nomolio Kakod onepau MOXHO NPUWOATL UNW M3MEHNTL 3HAYEHWE NEPeMBHHOWT

Ona wero HyxeH TWN nepemeHHO? Kak ucnoaHuTens Y3HAST, C NMepemeHHbiMN Ka-
KOrO TMNA eMy NPUASTCA WMeTh ABNO NPH WCTIONHEHWW ASHHOTO anropuTMa?

NepeuncnNNTe H3BECTHLIE BAM THMbI NBPEMBHHLIX,
Yro Taxoe OTnagKa NporpaMmb?

a) Kakyio oumGxy HasbiBaloT CHHTAKCMMECKDA, a Kakyo — ceMaHTmieckoil? Kaxue
U3 ATUX BRAOE OWWBOK OTHOCATCA K NporpaMme, a Kakwe — K anropuTMam?

6) MoryT mm GuiTh B anrOPpUTME WNKW NPOTPAMME ODYTHe OWWOKH, HEKeNW CUHTAKCK-
wackue W cemaHTwecknme? Ecom aa, TO xak Ot Bb MX HAazeaNM?

C xaxvMu anropuTMamy Bl NOZHAKOMWNWCH, 3BHUMAACH:
A) PYCCKMM A3LIKOM;

6) MHOCTPAHHLNA AZLIKOM;

B) METEMATIAKOIA,

r) mTepaTypof;

A) xumueil;

€) PUIKYNLTYPON;

x) nHbopmaTukoi?

HCNONHUTE anropuTM, W300PAXEHHBIA CXeMOH anropuTMa Ha pucyhke 1.12, npwu
pasHbX avavermax a, b, ¢. OnpanenuTte, ANA 4ero NPeAHa3HavYeH 3TOT ANrOPUTM.

Mycte paH oTpesok AB. Onpegenute, ONA paweHMA KAKOW 34084 NPeaHA3HAYeH
CRaAYIOWWA ANFOPUTM:

MOCTaBUTE HOXKY LMPKYNA B TOUKY A.

YoTanoeUTs pacTeop LMPKYRA PaBHBIM AnKHEe OTpeska AB.

MpoBBCTY OKPYNHOCTL.

MoCTaBUTL HOXKY LMDKYRA B TOuxy B.

NpoBeCTH OXPYXHOCTD.

MpoBECTH NPAMYIO 4EPE3 TOMKWM NePeCceueHnA OKPYVKHOCTEN.
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Puc. 1.12

@ Yemy GvayT PaBHE @ 1 & NOCNe BLINOAHEHUR KAXKAOTO W3 CABRYIOWMX anropuT-
MOB? Cxomko pas GyAeT BNOAHATECH TENO UMKNA B KAXKAOM M3 HUXT?

a) AnropuTe M 1 B) AnNropurn M2 3
uen: a, b; usn: a, &
{ @ 1= -5; { @ 1= -8
b= -2; b= -1;
Aenark Noka o + b < avb fenate noxa ¢ < b
{ @ = 2+a; { Ecmb <310
} (* xoney yuiaa %) bi=b+ 2;
} (* xoney axcopumma *) }
6) Anropuym M 2 - .
uen: o, b; {g;..:ff.’
{ a = 25; ?
b= 1;
Denav noxa a — b > a#b }} (* xoney yuxsa %)
{a:=a+10;
b = —3ub;
(* woney yuxza %)
} (* xoney arsopumma %)
@ Onpensnute, CKONALKG Pa3 MCNOMHASTCH TARD LWMKNE B KEKAOM W3 YKA3aHHLIX HWKe
chyyaee:
a) fenatm 0T £ :=-180 9 6) Deanaye or k := -5 pgo -8
¢ wmarow 2 © warom -1

{ neficrenme; { neitcreme;

} }
ok
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B) onavn oF 2 := -1 go 7 r)Benarp oT ki~ 1 00 3
< warom 2 C marom 3
{ nmelicreme; { meficreue;

y o )

@ a) B ponun $opmancsHOro MCNOAHWTENR BLINOAHWTE anroputM Esknnpa (c. 33) ana
nap uncen 6 n 4, 9 n 12, 8 u 24,
6)* Ham BoBCE HE x04eTc, yToliel Bol OLWYWANK celn ToNEKO HOpPMAankHEIMM HCHON-
Hutenamu. MosToMy nocTapaditeck ofocHOBaTE, YTo amroput Esknnaa peficTen-
TensHo BuumcnaeT HOLA. {C os e v. Mone3sHo BOCNOML3OBATHCA TAKMM CBOWCTEOM
ARA HarypansHbiXx Yucen ¢ u b: ecnv a > b, vo HOA (a, ) = HOA (a — b, b). Konew-
HO, 3T0 CBOWCTBO TOXE HYXAAeTCH B OBOCHOBaHWM.)
8)* Mocrapaiivece 0GLACHWTL, Novyemy anroputM Esxnnaa xoHeweH npu mOGLIX
DOMYCTMMBIX HAYaNbHBIX 3HAYEHUAX apryMeHToB.

@ HenonHure CRegyioWMil anropuTM NP pasHbiX 3HaveHwax v (B 3anWCK 3TOre anro-
pywma LEN (v) oB03asauaeT onepaTtop, BUHUCRAIWMIA KONHYECTEO CHMBONOE B 3Have-
HUW CHMBONLHOW NepemeHHOR v MacTe (a, b, ¢) — oneparTop, KOTOPLIH B 3HAUSHWM
CHMMBONLHOR NepemMeHHON a BbiABNNET 4a3CTh, HAYWHAWYIOCA C CHMEBORA, 3aHWMa-
ouero b-e MecTo, U COASPXALYIO ¢ CUMBONOB).

ASropnTM N 4
CAM: U, iy
uen: g, b;
{ 3anpocuTe v;
a:—l:l?:N(v);
W (= H
Denave ¥ b= 1400 a
{ w:i=w+ Jacrs (v,6+1-5b, 1)
} {* xoney uyurcaa %)
CootuMTe w;
} {* xoney aazopumma *)

§8| DopmanpHbiii NCNOAHNTENL: UBTOMAT

YesoBeX BechMa Npeyclea B CORAaHHH pasHoOOpasHBIX YCT-
POiicTB, BHIONHAKINAX TY HJIH HHYIO paGOTy B COOTBETCTBHH C JeTKOI
uHerpyroueit. Ilpu sToM oH yixe He o0A3aH NMOCTOAHHO HAXOAUTHLCA
OKOJNO 9TOro ycTpolicTsa, uTofnl ynpaBadarbh HM. B 5ToM ciaydae roBo-
DHAT, 4TO YCTPOMCTBO BRINOJAHAST pab0oTy aBTOMATHICCKH, A CAMOQ TAKOe
yCTpOiicTBO Ha3HBAIT ABTOMATOM.

B peanpHoil XH3HH aBTOMATH OHBAIOT OYEeHb PaA3HHIMH. JTO MO-
er OBITH ABTOMAT II0 npofake GHNIeTOB HA moe3Aa HNPHrOPOZHOTO CO-
o0HIeHHsd, HJIH ABTOMAT IO pacdacoBke IOTOBO#l NpPOAVKIMH, HIH AB-
TOMAT 110 M3rOTOBJEHHIO KaKHX-am6o0 Jeraneii. ABTOMATHI NOCHeAHEro
BHAA HEPEAKO HA3HBAT NPOMEINACHEEIME poloramm.

C TOuKH 3peHHA HMHPOPMATHKH COBEpPIIeHHO BCe PABHO, H3 ¥E€rQ
cAenaH ABTOMAT. Ba)XHO JHIIL TO, YTO OH BOCOPHHHMAET HEKOTODhHIe
CHTHAAH KAK KOMAHABI H II0 KaKJoil KoMaHAe BRINOJHAET HEKOTOpOe
BelicTBre, Mepexois M2 OZHOrO COCTOSHUA B Apyroe. II09TOMY MOMKHO
CUNTATDH, UTO KAMKABI ABTOMAT ONHCHIBAcTCHA HaGODOM BO3MOMKHBIX CO-
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cTOfEMl, COHECKOM JCOYCTH- TaGnua 1.6
MHX KOMAHZ U Heped’cieHHn- el
€M TOro, U3 KAKOTO COCTOAHHS & s O
B KaKoe NepexognT SBTOMAT KomaHpa
nog BO3AeHCTBHEM Kamaol @ q q q
roMamas. Hanpumep, ecan 2 jYm-1) e m
KOMAaHX TOJABKO JBe, TO HX b L'} L' 9
MOHO 0003HAYMTE OyKBaMu
(manpuMep, a u b) wan mud- TaGnuua 1.7
paMu, COCTOAHHEA aBTOMATA —
6YKBAME ¢y, G35 +vor Gy @ TT€° Cocroanue)|
DEIMCARTE BADHAHTEI NEPEXOAA |y anna @ 22 s 24
H3 OAHOIO COCTOSIHMA B Apyroe
MOXXHO ¢ TOMOIIbLI0 Tabammbl a Qs 4 4 ds
(uanpumMep, Taxoii, Kax Tabmu- b @l @ | 6| g
oa 1.6).

B knetke, cTroamel Ha
nepecedeHHH CTPOKM M CTONb- O

Ia, VKasHBaeTcs TO COCTOA-
HUE, B KOTODOE NEPEXOAUT AB~
TOMAT, HAXOAHBIOHHCA B CO-
CTOAHHH, KOTOpPOe YVKA3aHO
B 3aroJIOBKe TOro ke CToJ0ua,
H NOJYYHBIIEH KOMAaHIY, VKa-
JAHHYI0 B 3JATOJIOBKe TOU Ke
crpoxku. Kamaomy sacHo, uTO
Takas Tabauma nDpeAcTABI- a

er coboit MHEHbOPMADMOHHYIO Puc. 1.13

MOJieB PEAJLHOrO ABTOMATA,

ABTOMAT MOHO OIMCATE H APYyroli HEQODMAOEOHHEOH MOAEALIC —
oprpadoMm. Bepmunamu oprpada SABASIOTCA COCTOAHHS ABTOMATA, IV-
raMu — nepexofil M3 OJHOIO COCTOAHMA B Apyroe. Ha wamgoilt ayre
HMeeTCad OTMEeTKA, MOKABHBAIOIIAS, M0 KAKON KOMAHME OCYIIeCTBJIReT-
ca mepexoa. Toraa aBToMAT, onmUcaHHEIM Tabaumeit 1.7, maobpasurea
TaK, KAK IIOKAa3aH0 Ha pmcyHke 1,13,

OxBo H3 cocTOAHMY Ha3HBAeTCH HAYAJBHBIM — HMEHHO B HEM Ha-
XOANTCH ABTOMAT A0 Hauaja paboTil. JOroBOpHMMCH HAYAJBLHOE COCTOH-
HHe Beerga 0003HAYATE ¢,. HeKOTODEIe M3 COCTOAHUNR ABAAIOTCA 3AKNIO-
YUTeILHLEIMH — ITpHBeleHUe ABTOMATA B STO COCTOSHHE ABAACTCA
meNnspio YyNpaBleHHA ABTOMATOM € IOMOIMBLIO TOM MM MHOH TOCIeA0Ba-
TeAbLHOCTH KoMaHZ., HanpmMep, echan 3TO ABTOMAT IO IPORAMKE MREICI-
HOAOPOMRHRIX OHJETOB, TO B HAYAJHHOM COCTOAHHMM ABTOMAT OXHIAET,
9T0 B MOHETONPHeMHHK HAYHYT HNOCTYNaTh MOHeTH. KOHeYHHX cocTosa-
Hu# aABa: BHIAaua OmyeTa B BO3BpaT JeHer. KpoMe Toro, HMewTCAa Ipo-
MeXYyTOUHLIe COCTOAHHUS — NOMCUET CYMMEL JAeHer, NOAAHHLIX B ABTO-
MAT K STOMY MOMeHTY. KoMAHABRI, nepeBoAAIMe ABTOMAT H3 OAHOTO
COCTOHHAA B JPYroe, — PTO OOYCKAHMES MOHETHI B MOHETONPHEMHHWK,
HAMATAE KHOIKH BRAAYA (HJETa MM HAXKATHE KHOIIKH BOSBPATA NEHET.
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@{K) 1 9: OOoaHauaTe ToT GaKT, YTO AAHHOE
cocTosiHMe KoHeuHOe, Gymem Gyw-
poii X B ckobrax oxono ofozHage-
HUA JaHHOTO cocToaAnma. Hanpu-

1 Mep, ¢£K).
€JbI0 YVOPpABICHHA ABTOMA-
0 0 TOM ABNAETCA BLEIAAYA €My Takol
Puc. 1.14 HOCeJORATENBPHOCTH KOMAHK, KO-

TOpAs HepPeROZHT ero B3 HAYAAb-
HOTO COCTOSHHEA B KaKoe-Au60 KoHeuHoe. IIOCKONLKY KaXAas KOMASHIA
ofoznagena GykBoii, TO HabGOp KOMAHA, NOHMMAEMEIX AAHHLIM ABTOMA-
TOM, MOYKHO CUYHTATL HeKOTOpDHM andasuToM A. Toraa nmociaexoBaTenn-
HOCTBh KOMAHJ 6yZeT 3amUCHIBATRECA KAK CJI0BO B aToM aadasnto, Ha-
npHMep, ¢I0Bo ¢bg NEPEeBOJUT ABTOMAT, ONMUCAHHHIE Tabamuoei 1.7, ma
HAYANBHOTO COCTOSHHA ¢; B COCTOSHHE (.

MHBOXecTBO BCEX TeX CJIOB, KOTODHIe IepeBOAAT ABTOMAT H3 HA-
9AaNBHOTO COCTOSHHA B OAHO M3 KOHEYHEIX COCTOAHMIE, ofpasyer Hexmii
¢opManbHEIH ASHK. DTOT A3HK HASHIBAGTCA AIBIKOM, PACIHOZHABACMEIM
JAAHHRIM ABTOMATOM. EcaH AnA HeKOTOpPOro A3BEIKA CYIIECTBYET XoTa GH
OAUH ABTOMAT, KOTODHI STOT AZHK PACMIOZHAET, TO TaKoll A3HK HAZH-
BAIOT PACHO3IHABACMEIM.

Ha pucynke 1.14 usofpaxeH aABTOMAT, HMEIOIHH ABAa cocTOA-
ara — ¢4(K) 1 ¢, ¥ noHUMaOIHE ABe KOMAHALI, KOTOpLie 00O3HAYE-
unl nudpamu Q0 u 1. Jlerko coopasuTe, 9T0 PACIOIHABACMEIN 3THM &B-
TOMATOM H#3BIK COCTOHT H3 Te€X H TOJBKO TeX CJOB, KOTODHE COAepaT
9eTHO? KOJHYeCTEO eHHHDO, B Aiboe KoaudecTBo Hyneldl. HAHME ciao-
BAMH, TOT S8BTOMAT ONpeAeldeT, YeTHA NH cyMMa Iudp B uuciae, 3a-
NHCAHAOM B ABOMYHON cHcTeMe CUMCIeHH.

Hsuik, pacnosHABAGMEIN KAKMM-JIHGO ABTOMATOM, KOHEUHO, ABNA-
eTcsa GOPMATMIOBAHKEIM: ¥ HEr0 TOYHO ONPEACJCHO BHAYOHHTE KANAOrO
CJ0BA — IEpPEeBOJ ABTOMATA B3 HAYAJLHOIO COCTOAHHAA B 3aAaHHOE KO-
Heuno®, CHenuazuCcTH IO ABTOMATAM YCTAHOBHIAM, 9TO AJIA KAIRZOIO
PACIIO3HABAGMOTG ABHIKA CYIIECTBYeT (BODMANLHAA I'DAMMATHKA, 3a7a-
0mAag 2TOT A3HK. TeM CAMBIM KaXALIN pACTIOZHABAGMBIH A3LIK ARIA-
erca GopMANBHEIM. DTH 'DAMMATHKH Jer I B OCHOBY BCeX HEIHE Cylle-
CTBYIOIMHX AILIKOB OPOrpaMMHPOBAEUA.

i e e ot Yo s el i e i N et i s

BONPOCH! U 3ANAHM
o Kaxnmn asymn wihopMauMoHHEIMK MoaenaMHM MoXaT GuiTe NPeACTasneH asToMaT?
@) 70 Taxoe AsLIK, PACNOSHABASMLIA AEHHLIM ABTOMATOM?

€) Kaxoit 3K HASLIBAETCN PACNIOSHABAEMLIM?

0 Ans aeTOMaTa, M3OGPAXKEHHOFO HA pUCyHke 1.13, OnpeaenuTe, 8 Kakom COCTORHWA
oH GyneT HaXOAUTLCA NOCNE WCTIONHEHWR NOCNEROBaTENEHOCTH KOMAaHA!
a) abba; B6) ababbabbb; 8) babaabaaa;
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ry* a"b”, rae 3anuch a" osHauaeT, YTo Tabmeua 1.8
Oykea a NOBTOpEHA 7 pas. CocTonnme
Ana asromara, u30oGpaAXeHHOre wa 'R Q2 | ¢a(F)
pucysxe 1.14, cocraseTe OnNMCaHWe KomaHpa
8 dopme TRONMLE.

a 4 ds s
NocTpoidTe B Buas rpada wHpopMma-
LIMOHHVIO MOAENb GBTOMATA, SBOAAHHO- b 31 Iz 43
ro tadnavei 1.8,

Kakoid A3uK Hap ABYXCUMBOAbLHLIM andaeuTom {0, 1} pacnO3HABTCA ABTOMATOM,
u306paxeHHEIM HA pucyHke 1.157

Kakolt Aseix Hag ABYXCHMMBONbHLIM andasuToMm {a, b} PAcNO2HASTCA ABTOMATOM,
3apaHHeIM Tabnuued 1.87

Waobpazure 8 enae rpada MHPOPMALMOHHYIO MOAENL ABTOMATA, KOTOPLIA Ot
pacnosHasan A3biK Han andaeutom {0, 1), cocToAwMA w3 BCEX CNOB, COQBDRKAWLMAX
POBHO 5 NOAPAA MAYLLMX 8AMHML.

WzoBpazure B Buae rpada uHOOPMALMOHHYI MOAENL ABTOMAaTA, KOTOpIA Okl pac-
NO3HAaBAN A3bIK HaA andasutom {0, 1}, coCTORWMIN M3 BCEBX CNOB, COASPXALUMX POB-
HO 5 eaMHULL.

Wzobpazure B Buae rpada WHOOPMALMOHHYID MOASNL ABTOMATA, KOTOpPLIH O pac-
no3HaBan Asblk HafA andasutoM {0, 1}, COCTORWMH W3 BCBX CMOB, HAYMHAIOLWMXCA
C 8AuwHMLb (T, 8. STOT ABTOMAT OTNMMAET HATYPALHLIE YWCNA, SANMCAHHLIZ B ABOWY-
HOW CMCTEME CHHCNEHWA, OT NPOMIBONLHLI ROCNea0oBaTensHoCTER CHMBONOE O 1 1).

© 868 00O © O

QE) 1 0?1 1 qzéx) 1 aﬂa
, 8 4 98
Pue. 1.15

§9! Yuusepconuinii HCNOAHNMTONRD

HaBepRo, KaXAHMH, KTO HMea AeJ0 ¢ KOMIOLIOTEpOM, BHAeN,
& BO3MOJKHO, M CAM HIPaJ B Kaxkyio-anGo KoMIOLIOTepHYI0 Hrpy. Ha ak-
paHe ogHM OUBEKTH B BH/Ie MHBLIX CYIIECTB AN TeXHHIOCKHX yCTpolicT
NHOAYMHSTCA KOMARIAM MTDAIOMEro, IPYrHe — YIPABASIOTCA KOMIb-
10TepoM. Bee atu 06beKTH — (QOpMANBHEIE MCNONAHHTENH, KAXKABIA co
cBoEM HaGOpOoM aonycTHMBIX JdelcerBuil. Toabko 06BEKTH 9TH He peaiib-
HEE, & AMHATHPYeMEHe KoMiubsioTepoM. Ilomayuserca, UTO ¢ DOMOMIBIO
OREOro opMaXbHOIO MCOONHHUTENR HMHTHPYIOTCS ApYyrue.
IonpiTaeMca chopMyaIHpoBaTH, YTO IHAYUT OAMH HCIHONHUTENH
HAMHTHDYETCR ¢ DoMONLIo Apyroro. I'osopar, YTo QopManbHEY ACION-
HHTeN: A HMuUTHpYeT HOPMAABHOrO HCHOAHEMTENR B, ecau:
s RasaoMy o0BEeKTY, HEAZ KOTOPHIM BHIIOJHAET JeifcTBHA HCIOIHH-
Teas B, OZHO3SHEAYHO COOTBETCTBYET O0LEKT, HAJl KOTOPLIM BREITION-
HAOT JeficTBUA HCOOJHUTEN: A (MMHTANMA CPEALI MCIOIHHUTENR);
¢ KQOKAOMY JONYCTHMOMY ZeliCTBHIO HCHONHHTeNd B HAX TeM WIHR
HHEIM OOBEKTOM CPeAbl OARO3HAYHO CONOCTABIASHO JAOMYCTHMOE



JeiicTBHe MCIIOJIHHUTENA A HaJ COOTBETCTBYIOIIHMM OGBEKTOM €ro
cpenbl (MMUTAIINA NEHACTBHI);

¢ KaXKJasd WHCTPYKIMSA, COCTABJIEHHAS A MUCHONHHTENA B M nmpu-

BOAAIIASA IPHU ee HCIOJHEHUH K ONpPeJesIeHHOMY pe3yJIbTaTy
(T. e. K OIpeJleIEHHOMY COCTOAHHUIO CPeAbl MCIIOJHUTEJNS U ero ca-
MOro), MokeT OBITh mpeobpasoBaHa MMHUTAIHEH ZOIYCTHMBIX
JefcTBUHA B HMHCTPYKIHUIO IJIs HCIOJHUTENAS A, HCIOJIHEHHE
KOTOpPO# IPMBOAHUT K COOTBETCTEBYIOIIEMY pe3yJbTaTy B cpefe
HCIOJIHUTENA A.

BrnpoueM, NpeANoONOMKEHHME, YTO Y HCHOJNHUTeNel A u B pasHas
cpena, B KOTOPO#l OHM CYIIECTBYIOT, He IPHHIOVOHNAJILHO ¢ MHpOpMAaIy-
OHHOM TOUYKHM 3peHuA. Hanpmmep, HCIONHUTENb A HMeeT JeJ0 C YHC-
JaMu, a ucnojsHuTenb B npeobpasyer rpadbuueckue msobparkenus. Ho
BEI yXXe 3HaeTe, YTO (PaAKTHUYECKH B KAXKAOM U3 9THUX CJYUaEB PeUb MIET
0 mpeo0Opa3oBaHUHM IOAXOAAITUM 06pasoM B3aKOAMPOBAHHON HMHDOPMA-
nuu. Bojee TOro, MOMKHO CUMTATH, YTO HCIOJNB3YETCHA ONUH K TOT Ke
JBOUYHBIN KOJ, T. €. CpeJa MCIOJHHUTENEH IPOoCTO OQHHAKOBA — HHGOP-
Manus, IpeAcTaBleHHAA B (opMe 3aKOLHPOBAHHOIO COOOIIEHHA.

OxuH M3 Ba)KHEHIIMX BOIPOCOB TEOPETHYECKOH MHDOPMATHUKHU 3BY-
YHUT TaK: CYyIIeCTBYeT JH (POPMANbHBIA MCIOJHUTENb, C IIOMOIIBI KOTO-
POro MOXXHO MMHUTHPOBATH JiioOoro dopmanssoro ucrnonautena? Taxoro
HCIIOJIHUTEJIA eCTECTBEHHO HA3BATh YHHMBEpPCAJBHBIM. JIETKO OHATEH, YTO
KakK (pHUsHYeCKOoe YCTPOHCTBO YHUBEPCAJNIBLHBIA HCIOJHUTENL HE CYILIECT-
ByeT: BeAb HHGPOPMAIMA MOKET KOAHPOBATHCH KAK YrOAHO MAJIWHHBIMU
coobmieHnaMHu, a Jaoboil GusnuecKH HOCHUTENbh KoHeueH. Eciau ke Bec-
TH pedb 06 yHHBepCAJIbHOM HCIIOJIHUTENE KaK HASAJILHOM OOBEKTe, TO
OKa3bIBaETCA, YTO OTBET Ha 3aJaHHEIA BOIIPOC IOJIOXKHUTeNeH. M mosy-
4YeH OH OB MOYTH OZHOBPEMEHHO M HE3aBHCHMO ABYMS BEIAAIOIIUMMCS
yuensiMu — A. Teiopuarom (B 1936 roay) m 3. Iloctom (B 1937 roay).
IlpepnoxeHHbIe UMM HCHOOJHHUTENN OTJHYAIUCH APYr OT ApPyra, HO OKa-
8aJI0Ch, YTO OHH MOI'YT MMHTHDPOBATH IDPYT
Apyra, a IJIaBHOE — HMHTHPOBATH BoOOIIE
aoboro opManbHOrO MCIOJIHUTEN.

YHNBepCATLHOIO HCIOJHUTENA IIPHHATO
Ha3BIBATH MAINHHOM H JaBaTh UM MMEHA UX
n3obperateneii. Tak 4YTO YHHBEPCAJbLHOIO
UCHOOJIHUTEeNA, npuaymasnsHoro A. Teropusn-
TOM, Ha3EIBAIOT MamwuHON ThIOpHMHra, HCIOJ-
HHUTeNndA, omucagHoro 9. Ilocrom, — wmammu-
ol Ilocra. Ilosxke MmOABHMAMCE M ApYyrue
yHHBepcaJbHbIE HCIOJHHUTENH, HaIpUMep
mammuaa MUHCKOTO.

HWraK, MOKHO CUMTATH, YTO YV HAC uMe-
eTcA coo0IIeHVe, 3aIMCAHHOE B HEKOTOPOM
andasuTe, n ero Tpebyerca mpeoOpasoBaThb
B Apyroe coobmenme. HammcaTs HHCTPYK-
nuio GOpMANEHOMY HMCHOJHUTENO AN 00-
A. TolopUHr paboTK¥ KOHKPETHOH Mmaphkl COOOIeHUu#H —
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Zeno HexuTpoe. Ho BHM yae 3HaeTe, 94TO PeajbHEIN MATEpec HpeACTAB-
ASIOT MHCTPYKIOMH (T.e. ANrOPUTMH), [NO3BOJIAKINHEE DEIDATH IeJIBIH
KJace ONHOTHMHLIX 38Ja4 — TAK HA3LIBAEMOe CBOMCTBO MACCOBOCTH &JI-
roputMa, Hanpmmep, Takas 3ajaua: K Ji06oMy coo0mieHHIO NPHIHCATL
COpaBa eme OZMH 3apaHee 3IANAUBEEIN cHMBoJa. Ecau nocnegoBarenb-
HOCTH OAWHAKOBEIX CHMBOMOB BEICTYIAET KOAOM HATYPAALHOTO YHCAA
(XOJIN9eCTBO CHMBOJIOB B IOCJNEHOBATEJHLHOCTH W €CTh KOAHpYyeMoe Ha-
TYPAJIBHOE YHCI0), TO (PAKTHUECKH pedb HAET O COIAAHHH AJNIOPHTMA
vBeaM4YeRHEA uncaa Ha 1.

Cunraior, ar0 coofmerune 3anmMcaHo Ha JeHTY. BoJjee toro, yAoG-
HO NPEeACTABAATH cefe 3Ty JIeHTY DPasfeNeHHOR HA OANHAKOBBIE KJIeT-
KH, B KQKAOH M3 KOTOPHX 3alECAH DOBHO OAUNH CHMEBOJ COODIEHMI.
IMockonrKyY COOOIIEHUA MOTYT OHTH KAK YTOAHO AMAHHBIMU, TO JEHTY
JIOTOBOPHMCS TPeACTABAATEL cefe Geckomeunoii. IlycTeie kmerku Gyaem
CYNTATH 3ATOJIHEHHEIMH CHMMBOJOM «IpoGenr. TeM caMbiM MBI of6bABH-
au, 9o aodoli axpaBET, KOTOpPHIA GyAeT HCINOJBL3OBATHCA HAMH ANA
sanmEcH coo0menmii Ha »TOoli neHTe, O00A3aTENbHO COZEepPKHT mpobel.
JoropopuMca 0003HAYATE ero d,. OcrajabHbie CHMBOABI axdaBmra, HC-
NoJAbL3yEeMOro IJad 3anucu coobineHull Ha JeHTy, OyaeM o6o3HaYaATH
a,, 8, ..., @&,. Ec;in BamM TpefyeTca 3anucaTh 38Aa4y BHIYHCACHHA CyM-
MBI ABYX THCEA, TO AIPABAT MOXHO B3fTh TAKHM: a4 1; 2; 3; 4; 5; 6;
7:8;9;0; ,; +; =, 3anuck HA JIEHTe MOeT BRIMMAAETh, HANDHMEP, Tak,
KaK MOKAa3aHo Ha pHcyHke 1.16.

Mt He 6ygeM Ha JieHTe B NYCTHIX KJIETKAX NHCATH CHMBOJI &4, HOA-
pasyMeBaa ero Tam. Kpome Toro, ZOoroBopuMcd, YTC IEePBHK CHMBOJ
coomenus, OTIMYEEIN oT Opofena, BCeraa CTOMT B ORHOH H Tol e
KneTke; HA pucyHke 1.16 oma ormeuena crpeiawxoif. STy KIeTKY GyaeM
Ha3HIBATh HATAJIBHOMN.

Coo0menne, 3anucanHoe Ha JeHTe, o6pabaTriBaeTca HEeREM yCTpoil-
CTBOM, U Pe3aYJLTAT CHOBA 3AlIUCHIBAEeTCA Ha JAeHTY. IIOCKOABKY HCmoJI-
HATeXh POPMATLHLIN, OH HE BHMKAET B CMBICA COOCIIEHHA, a IO COC-
TABJCHHON AJIA HEro HHCTPYKOAH 3AMEHSeT OAHM CUMEBOJLI HA JDYrHe.
Hac Be HBTepecyeT, Kaxk (PHMIHIECKH OCYIECTBAASTCA TAKAad 3aMeHa,
NMO3TOMY MOXHO NPeACTABHTE, UTO BAONL JEHTH ABHXKETCA HeKHit
ABTOMAT, KOTOPHIH CUIHTHIBAET CHMBOJ H3 KJETKH HA JeHTe, obpabarThi-
BAeT NOAYUEHHYIO HH(POPMAIIMNIO, MEUYATAET B KJeTKe APYyroi cmMBol
{ecnu 9TO MpeANMcano HHCTPYKUMell) M CABHTaeTcH K COCcefHel KmeTKe
BOPABO HNH BAEBO.

Brl ye 3HAeTE, UTO KAXMALINA ABTOMAT OnMChIBaeTcs HaGopom
cocrogHul. [IpHEATO 0603HATATE COCTOAHHA VKAZAHHOIO CUHUTHIBAOIIIE-
TIevaTaloero apToMars GYRBAME ¢y, gy, (s -+-s Oy IIDH 2TOM OAHO CO-
cToAHHe ocofoe — 3TO IpeKpameHHe B, TAK HASLIBAEMOE COCTOA-
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HHe ocTaHOBA. Ero ofosHauaior ¢,. XpoMe Toro, npu BKAIOYEHHH 4BTO-
MAaTa, T. 8. B Hauaje paGoTHl, OH BCerga HAXOAMTCA B OAHOM M TOM Xe
COCTOAHMH, KOTOPOe ME OyZeM O0003HAZATH ¢, H DACIIOJATAETCA HANDO-
THB HAYANBHON KJETKH.

Taxwm ofpasoM, MamuHEA THIOPHHTA (POPMAABHO OOMCHBASTCA HA-
GopoM ABYX andasuTOB: A = {@,, Gy .ees 8.} B Q = {Gys Gys T o005 Um}e
AndaBuT A HAZEIBAETCA BHOINHHM M CIYKHT ANA 3ANHCH HCXOXHHX CO-
obmenut, andasur § Ha3MBaeTCS BHYTPEHHNM M onMchiBaer Habop
COCTOAHNN CYHMTHEBAOME-meuaTaomero ycrpoficrsa, Maobpaxars Ma-
muRy TeiopuHra OyzeM Tak, KaKk Ha pucyBKe 1.17. Ha aToM pHCyHKe
n300paskeE MOMEHT pafoTH, KOTAa CYHMTHBANIOINE-NeYaTaIoniee yCTpoii-
cTBO 0003peBaeT TPEeTHIO KJETKY OT HavainpHo# (B Hell K 3TOMY MOMeEH-
TY ORASANCH CHMBOJ a,s) B HAXOAUTCA B COCTOAHUH (.

Hrar, aonycruMue geficTBua MammuHr THIODMHIA TAKOBH:
s BANMCATE Kakoifi-nudo CHMBOA BHemHero AmTGABHUTA B CEKIHIO
JIeATH (cMMBOJI, GHPIIAZ TAM A0 TOTO, 3ATHDAETCA);
+ CMECTHTLCS B COCEZHIOW CEKIIHMIO;
s CMEHHUTE COCTOSHMe HA OZHO M3 0003HAYEHHHX CHMBOJIOM BHYT-
peHnero andasura,
B ToM nepeqHceHHY B KaRAo# cTpoke yrasaHo He OZHO AelicTBHe,
a rpynna geficTeHii ogHOrO BIAA — AefCTEBEH «3anHCATL CHMBON BHEMI-
Hero andaBUTA» CTONBKO, CKOJBKO 9THX CHMBOJOB, CMECTHTBCH B CO-
CEeAHIOI0 CEKIHI0 MOYKHO BIPABO, A MOXHO BAeBO, AelicTBull nmo usme-
HEHHIO COCTOAHMSA CTOALKO, CKOJBLKO 9THX cocTodaHHil (T.e. CKOIMBKO
CHMBOJIOB BHYTDEHHErO aJKhaBMUTA).
Tenepr HANO CKABATH, KAK IANHCHBAIOTCA KOMAHAL Ha BHINOJAHE-
HHe YKasaHEHX pelicreuil. Kaxgad KOMAHAA MAWHMHEL COAEDKUT He
Gonee ogHOTO JelicTBHA M3 Kaxaoll rpynne gelicTBHN M HMeeT BHJ

ool | [ oo e [ oonirz e e |

OAKTHYEeCKE KOMAHAH BHIMIAAAT TAK:

aJlg; — B 0603peBaeMy10 CEKLIMIO 3ANMCATh &;, CMOCTHTHLCA BUpA-
BO (K creayiomeit cexnum) u nepeiiTu B cocTOAHHUe g

aJlg; — B 0003peBAEMYIO0 CEKIHIO BANMCATL &;, CMECTHTLCA BJIEBO
U mepeliTH B COCTOAHME g

a,Hq; — B o6oapeBaeMy0 CeKIMIO BANMCATD @;, OCTATLCA HA MECTe
4 nepeiiTH B COCTOAHME ¢



I 43 WndopmoTnka Kax HOyKa

Tabmwua 1.9

L A Cocronnme

A MALLIWHLE @
4 | .. G e | O
M BrewHwiA

" andasuT A
Q__. ay

L@ a
Puc. 1.18
ONepaLWOHHO-NOM- % al1g,
YecKknid GROX MaWMHBI
ToopyHra a,

HOna ocymiecTeienna zelicreuii Mammea ThOpHHra HMeeT omepa-
IUOHHO-Noruveckuii Giok. ¥V sroro GJOKA eCcTh ABA BXOJA: Yepe3 OAHH
HHX nocrynaerT uHGoOpManHA O TOM, KAKOH CHMBOJA CTOHT B obogpe-
Baemoit aveiire, yepes Apyroi — undopManua o ToM, B KAKOM COCTOR-
HHMH HAXOAHTCS MAINHEA HA AAHHOM miare csoeif paform. Ora madop-
MAOHA OOHOZEAYHO ONPeAe/feT, KAKYI0 HMEeHHO KOMAHAY CAeAVeT BH-
NOAHRATh MAIINHE. IIOCKOABKY KOMAHZA MOMET CONODMATL VKAIAHHE
HA BHUOOJHeHHe Tpex JelcTBHE -— 3ANNCH CHMBOJA HA JICHTY, CMe-
HIeHHMA ¥ CMeHH COCTOAHHSA, ONePAIMOHHO-AOrudYecKuil 6ok HMeer
TPH BHXOJA: 3ANNCH CHMBOJA A, cMemende M u ¢cMeHa cocToaAnus Q
(pmc. 1.18).

¥ ¥ 3T0ro 0JI0KA BCEr) JHIOb ABA BXOZA, M0 PeaKIIHi0 Ha
CHMBOJEI, HNOJABAEMLIe HA HHX, YA0OHO NPEACTABHTH B BHAE NPAMO-
yroasHo# TelaHnK, B KOTOpPOo# CTPOKH H cTOAGIM moMedYeHH CHMBOJA-
MM BHEIIHEr0 H BHYTpPeHEHero andaBuUTOB cooTBeTcTReHHO (Taba. 1.9).
B KaerkH TAGAEDB 3ANACHBAIOTCA KOMAHAH. Eca¥ MamwuHa HAXOAUT-
CA HANIPOTHE KJETKH, I'leé HAIIHCAHO &;, a4 €€ COCTOAHNEe NPH ITOM eCTh
g¢;» TO BHIOJHAETCHA KOMAHAA, CTOAILNASA HA NEPECeSCHHH CTPOKH, OTNe-
qennoﬁ CHMBOJIOM &;, M CTONGIA, OTMEYEHHOrO CHMBOJIOM ¢

oty Taliuny mRasHBAKT GyHRUNOoHAAREOMH cxemoil ,qannoﬁ MAaImm-
HEl; OEA-TO H BHIOOIHAET POJb MHCTPYKIUH (IPOTPAMME) AJIA MAINH-
HH Trxwoprara. H3 Hee, B YACTHOCTH, BHJHO, KAKOBE! BHeIHMY U BHYT-
peEHEnll andaBHTH MADIHEEH.

IIycTs, K NpUMepy, Ha JeHTe SANHCAHA MOCIeAOBATENbHOCTD H3 He-
KOTOPOr0 KOJMIHYEeCTBA OZHOrO H TOI0 xe cEMBoiaa *. Toraa ¢yerunmo-
HAJALHAA CX6Ma, nDpuBefenHas B Talaune 1.10, 3a-

cTaBIfAeT MAammHY THIOPHHAra YBeAHUYHTL Ha ONHY TaGmwua 1.10
KOJHYECTBO 3BE3A0YEK B 3TOH NOCAEZOBATEILHOCTH. Q
Jokazare, 4To MaminEa TeWOPHEra ABIAeTCA | 4 N
VHHBEPCAIBHHM HCIOJHEHTENeM, Henbad. Takx e, pr
HANIPHMeEp, KAK HeNL3s AOKA3ATH SAKOH COXpaHe- @ Hg,
HEA pHeprud B ¢mauxe, Ho mpakTHKa cocTaBleHES x *JIg
AATOPHUTMOB NOKA3BIBAET, UYTO Mw0lyi0 3agavdy, KOTO- 1
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PYI) CETOMHA YMEET DPENIaTh Y9eJOBEK, MOKHO 3ANpOrpAMMHPOBATEH
BHa MamuEe ThIOpEATa. ITOT IKCHIEPHUMEHTANBENIE GAKT, HASEHIBACMEIH
TeancoM TriopuHra, GOpPMYJIHMPYIOT TaK: AAA 3aAAYH CYINECTBYET
AJrOPUTM pellleHNs TOTAa M TOJABKO TOrAa, KOTfla HMeeTcH NOAXOAA-
masa MamuHa TelopuMHra, MOCpefCTBOM KOTOPOHl MOMKHO PelIHTh BTY
3anavy.

R Tt TR T e e T as il | SR T W MR A ST . .- A It e
BONPOCHI U 3AAAHNA

o Kakoii $opmantHuil MCNONHWTENL HABLIBAETCA YHWEBSPCANBHBIM?

0 Yo Takoe mawnHa TolopuHra?

9 YeM ofHa MawnHa TeOpUHra OTAWMAeTCH oT APYTOAT?

0 Y10 Ha3LiBaDT GYHKLUMOHANLHOW cxesol MalwmMHe! TelopuHra?

6 BepHo A, 4T0 mawuHa TeIOPUHra ¢ HANWCAHHOW AM Hee PYHKLMOHANBHOM Cxamoi
ABMABTCA KOHEUHLIM SBTOMATOM?

0 Wzo6pasute B BWOS NOCNEROBATENBHOCTH PUCYHKOB, XKaxX MSMBHASTCA MHPOPMALMA
Ha PeHTe npu pabote wmaimHel Twopudra, onucadwoil Tabnuueh 1.10.

0 Cneayn GyHKUMOHANLHOW cxeme, onucaHHoi TaBnuueih 1.10, mawwuna TelopuHra
NPUIMCHIBAET K 3a0AHHOW NOCNEROBATeNLHOCTH 3BE3A0YEK elle OAHY 3BesA0HKY
cneea. COCTABETE (GYHKUMOHANLHYIO CXeMy, COrMACHO KOTopod asesnouka Gyaer
MPUNHCLIBATLCH CNPaBa OT 3aAaHHOW NOCNEAOBATSNLHOCTH.

(8

flycte BHEtHWI andaEuT COCTOMT M3 CUMBONA g, U uwdp 0, 1, 2, ..., 9. Ha nenty
3ANVCHIBAGTCA HaTypansHoe wuceno. TNMpuagymaite matiMHy TolopHHra W COCTaBbTE

ArA HBe (DYHKUWOHENBHYIO CXeMY, COMrMacHo KOTOPO# paxHos uwucno OGyaet yeenn-
4eHOo Ha 1,

S ey

[}  Ocnosumie nanpasnenns undopmarms

HedopMaTHKY OOpEAeadANT KAK HAYKY, Haydalomyo HHGbOD-
MAUHOHHHeE NpPOoLecCH, & TAKKe HHCTPYMEHTHI, NPpHMCHAEMbIC AR
NOJAYYeHNdA, XpPaHeHH:A, nepenaun u ofpaforkm mEdgopmammn, Ha Ha-
YARBHOM 2TaNe PA3BUTHA HHGDOPMATHKH OCHOBHHe O00BeMEl XpaHEMON
u obpabarupaemoii madpopMamuy GHIIH NpeACTABAECHHI TEKCTAMH,
saHKCHpOBAHHBMIMH Ha GYMAXKHEIX HOCHTeNAX. B sT0 BpemMa nadopMa-
THKA CAYRANA TeOpeTHIECKOl ocHOBO# 6ubiHoTeuHOrO feaa — yBeaAH-
YHMBAIOU[HMEeCA TeMNbI POCTA HAYIHO-TEXHHIECKOH M coumansHolt unrdop-
Manun Tpebopanm paspafoTKE HayIHO O0OCHOBAHHHEIX METOAOB CHCTE-
MATH3ALMH HHPOPMAINH, MNO3BONAAKHIAX CO3TABATE CDEACTBA €€
sthdexTUBHOrO MoHcKa B opabGoTKU.

ITouckoM mubOpMamuu o6 oKpy:malolieM MHpe H ee obpaGorkoi
8AHHMAIOTCA BCe HAYKH. OTO0, OJHAKO, He 03HAYAET, YT0 HAGOPMATHKA
BKJAKYAETCA B 5TH HAYKHM KAK HMX COCTABHAA YACTL MM, HaobOPOT, YTO
APYrHe HOYKH TOHi mnAm HHOH CBOEH CTOPOHOH BXOAAT E MHMDOPMATHKY.
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Poar madopMaTHKN B cHcTeMe HayK OGAH3KA K DPOJIH MATEeMATHKH —
ofecnneunBATE METOZAMH HCCHEAOBAHMA M o0palorkm mHEGopManun. Ho
ao nzobperenus OBM, HHHe HMeHYeMHX KOMHOBITEPAMH, 3Ta POJb
GHa He CTONL SHAYHUTEJNBLHA.

B, XOHeuHO, 3HaeTe, uTO Nepekle BM, coanannnie B 50-e roant
NPOILLAOrO CTOJeTUsI, NPefHASHAUANNCEL AN DACUETOB B AAcpHolt dusn-
Ke ¥ xocMuueckot rexEnke, OgEaKo cpepa NPHUMEHCHNA KOMIBLIOTEPOB
fnicTpo pacmupanack. IlocaenoBaTebHOE U AKTHBHOE BHeapeHHe DBM
B 00/IaCTH yOpPaBNeHHA U SKOHOMHMKY IPHBE&JIC K COSAAHMI HOBOH OT-
Pacid — CPeACTB M METOXOB aBTOMaTHuUecKoil ofpaforku uHbopMa-
mau. IIpun aTOM OKasaloch, UTO 3AeCh, KAK M B MATEMATHKE, CO3AA-
BaeMLle CPeACTBA H METOAL NOXIHHAKTCA HEKOTOpLIM obmmmm 3a-
KOHOMCPHOCTAM, He 3ABHCAIMM OT KOHKPETHON NPHPOAH 38884, ANAH
pellleHHa KOTOPLIX OHH HCOOJB3YIOTCA. KOHeuHO, OCOZHaHME 3TOH
O6GIMHOCTE NPOHMCXOZWJIO He HA NYCTOM MecTe — OHC ORLIO NOATOTOB-
JCHC Pa3BUTHEeM KHOepHeTHKH, MaTeMaTHYecKoil JOrMKH, Teopuit dop-
MAJBLHHX A3HKOB H AJropHTMOB. UMenHo B KnbepHeTnKe OBLiO chop-
MYJHUPOBAHO NMOJOMMEHHE O €AMHCTBE 3AKOHOB DPOTEKaHUA HHGOpMA-
IMOHHBEIX OPOOECCOB B MHABON mpEpoxe, ofimecTse H TexHHKe., Cama
KufepHEeTHKA KAK CAMOCTOATENABRHAA HAYKA 00 00IMX 3aKOHAX YIpaB-
JICHAA B JKHBHX, TeXHHYECKHX H COIHMANBHEIX CHCTEMAX BOSHHUKJA B
cepeanne XX Beka Gaarozapa paGoTe rpynnk yueHHX Pa3HLIX HANpaB-
meHUH (MaTeMATHKH, JIMHTBHCTH, Heilipoduamosorm m Ap.) mox pykKo-
BoacreoM H. Barepa. B 30-e rogn Dpomioro cToONeTHH TPYAAMH
JI. Yepua, A, Teiopunra, 3. Ilocra GHaIM 3aN0KeHN OCHOBBI TEOPHH aNX-
TOPHETMOB, NOKA3ABINeH, YTO HESABHCHMO OT NPOHCXOXKAEHHS HMADOp-
MAOUH OCHOBH ee ABTOMATHINpPOBaHHoU o0paborku ezunnl. IlpoGaeMul
nepegauyy UHGOPMATUN MO TEXHUUYCCKUM CHCTEMaM cBasu Ge3 HeKase-
HUH, BLHIGBAHHHIX INOMEXAMH, A TAKMKE 34KAYH 3AIQMTH BHQOPMATHEH
OT HECAQHKIWOHHPOBAHHONO OPDOHNKHOBEHHA M HCOOAL30BAHHMA IpPHBe-
JHM K MNIyOOKEM HMCC/IeXOBAHMAM B TEOPHMH KOAOB M MeTOAOB INH(pOBa-
HHA, JTH BCCAeA0BAHHA, B YACTHOCTH, IOKAGANH, UYTO K BOIPOCY O KO-
JAHYecTBe HHPOPMAIMH HAKO NMOAXOANTE He TOJBKO C cOAep:aTeNbHOMH,
HC U ¢ GOpMaNbHO-TEXHOJMOTHYECKON TOUYKH 3peHHA.

B cBo10 0uepesb, Upe3BRMANEO BARHON OKAIKBACTCH COTCPIKATEIb~
Hasl TOYKA 3PEHOA, KOTOPYI0 YACTO HASRIBAKT JIOTHKO-COMAHTHMECKOH,
B sTOoM ciayuae mEGOpManNa PACCMATPHBAeTCH KAK SHAHHE, IpHYeM Ta-
Koe, KOTOpOoe HMCIOJL3YeTCA ANA OPHEHTHPOBKHM B OKpy:kawoueil aeficr-
BHETEJLHOCTH, IPHHATHA pelleHHl, YNpaBiIeHHA H CAMOYIPABJCHHA,
BMecTe ¢ KOMNOBIOTEepHOH TexHHKoH 2T0 HanpaBleHHe HHQOPMATHKH
YaCTO BHICTYNAET KAK MHGOPMALMOHHOE MOASJHPOBAHUE, 0 KOTOpPOM
mia peus B § 5. Cpeau pasmoofpasEeix HEGOPMAIMOHEHX MOAeacH
ocofoe MecTO 3AHEMAKT TAK HAJHBASMEE CHCTEMB HCKYCCTBOHHOIO
mETeAnekTA. Takme cHCTeMH HA OCHOBe MMelomelica mHbOpManuH Mo-
ASMTHPYIOT IPUHATHE YeJIOBEKOM pemieHnit. OAHNM H3 IPUMEPOB CHCTEM
HCKYCCTBEHHOT'O HHTEJLIEKTA ABNAKITCA SKCNepTHHe cHereMnl, Hampn-
Mep, K SKCIOEPTHLIM CHCTEMAM OTHOCATCA KOMILITEPHEIC NPOrpaMMbi
MeAUIUHCKON THATHOCTHKH.
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BypHaa nHbOpMaTHSAIHA OGHIECTBA CONPOBOEIACTCA TEM, ITO HH-
dopmanuonnnie npomecckl Bee Sonpme m Gonbore NpPOTEKAT B 27IEKT-
poanoM Buxe. HRGOPMADEORAHE PECYPCH IVIOGANBHBIX KOMIBIOTEPHHX
cerell, IMYHAA WePeNHCKA N0 3NEeKTPOHHOH HouYTe, ANeKTPOHHLIe GaH-
KOBCKHEe ONepalHH, THCTAHOUOHHOS KOMIOLIOTEPHOE YIpaBIeHHE Ipo-
MBIOINICHHHME 00BeKTAMH — BCe 5T0 TpelyeT ofecneuenHa Ge30NmacHoO-
cTH. PaspaGoTrka cpeficTB 3amUTH HHGOPMANWH, OpPEACTABIeHHON B
SJIeKTPOHHOM BHZe, — ONHO H3 IPHOPHTETHHX HANPABACHHN COBPEeMeH-
volt undopMaTuru, HanoMHENM, 9TO cormIacHO craThe 20 PemepajabHO-
ro 3axona 00 madopManuH, HHOOPMATHIAINHY H 3amuTe HHPODMAIIHH,
npurAaToro ocyzapcereennolt KyMo# Pocculickoit Mepepanuu, ¢umenaMu
SAMIATH ABJAAIOTCA:

— mpeZOTBpallleHHe YTEYKH, XMUIIeHHHA, YTPATHI, ECKAKCHHHA, NOXKEI-
KR HHGOpMAITHN;

— OpemoTBpallleHHEe HEeCAHKOHOHHPOBAHHHIX IelicTBHilt mo yHHYTOMXe-
HHI0, MOZE(OHKAOHA, HCKAXKEHHI0, KONHPOBAHHIO, GJIOKHDOBAHHIO
nadopManEn; NpeJoTBpallleHHe APYTHX GopM HE3aKOHHOTO BMeIIiA-
TeJLCTBA B HEHMOPMANHOHHLIE Decypchl M HEGODMAINOHHLIE CHCTe-
MEHL...».

Taxkoe MIMPOKOe NOHUMAHNE TEPMHHA «3AIIATA HHGOPMALDEHS CTA-
BHT mepex paspaboTiAKaMM BechMA pasHoolpasHLie 3a84a4YM — OT CO-
3paEnA aPpPEeKTHBHHX NPOTPAMM-ADXHBATOPOR, IO3BONAIOIIMX CO3JA-
BaTh KOMNAKTHHE De3epRBHLIe BepPCHH JOKYMEHTOB H IPOTPAMMHOTO
ofiecmeyeHus, A0 KO/UIEKTHBHHX, B TOM YHCJe CETEBHX, AHTHBUDYCHBIX
cpeneTe, HanoMEHM, 9TO KOMOBIOTEPHHIM BHPYCOM HASHIBAETCA IIpO-
rpaMMa, cnocolBHAR K CAMOBOCHDOH3BEACHHIO (BO3MOXKHO, B H3MeHeH-
HOM BHZ€) H TPOH3BOAAINAA HeCAHKIHOHHPOBAHHEIE HOJNH30BATEIEM H3-
MeHeHHA B MHGboOpMauuu, xpanameiica B XOMIOEBIOTepe.

Baxnyo poilb B OPeZOTBPAIICHHNH HECAHKIHOHHPOBAHHOTO XOCTY-
na H ucKaXeHHa HAEPOPMADNHE HIDAIOT COBPDEMEHHEE MeTONH KOMIbIO-
TepHOl KpHNTOrpadMH -— BSJEKTPOHHAA NOANHCH (IOATBEPXAAIMIAA
ABTOPCTBO AOKYMEHTA), BJACKTDOHHBIE BOOAHEE 3HAKH (DOATBEDXKIAI-
iEe NOAMNHHEOCTE rpadmuecknx daiinor), ogHocTOpPOHHee IMHPPORAHHE
(noATBEpXKAsOINEe NOXIHHHOCTE TEKCTOBOTO SJMeKTPOHHOTO AOKYMEH-
Ta), mudpoBaHMe ¢ OTKPHLITHIM KaI09oM (oGecneamBaoiiee KoHE(HZeR-
DHANLHOCTE OOI{eHMA B CeTAX MACCOBHIX KOMMYHHKAIHI) H T. 1.

IlogBOAA HMTOr, HA30BEM OCHOBHBIe HANPABIHHS HHPOPMATHKH
KAK HAYHKH:

+ paspafoTka Mogeseil NpoleccoR M SBNeHHHA peaJLHOTO MHpa ANA

nogy4venus uudopManuy ¢ 3aKOHOMEPHOCTAX MX BOZHUKHOBGHHA
H DASBHTHS;

+ pagpaloTka ANTOPHTMOB H MPOrPpaMM IAA KOMIOBIOTEDHON peaan-
SAMHN MOZeJeH, OPraEH3anud KOMNBIOTEPHOrO 3KCHepPHMEeHTA
€ MOZeNAMHA;

+ OPTAHHSAIIMA ITONL3OBATENLCKOTO HHTepdeiica B KoMmbioTeprOZ
nporpaMMHoit cpexe;

+ OPraHMBAIMA CETeBHX CTPYHRTYD Depemaud, XPAHeHUA W DOHCKA
uadhopManug;
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+ OPraHA3aAIMdA XPAaHeHHA M NOHCKA HAEGopManun B 6a3aX JAHEHIX;

» paspaboTKa cHCTeM MCKYCCTBEHHOT'O MHTENJIEKTA M CO3ZAHHE HAa
HX OCHOB¢ MEGOPDMAIHOHHEX ToXHOJOTH;

¢ paspaloTra cpeacTs samETH ERGOpMANEE, ODeACTABACHEON B e~
KTPOHHOM BHZIE;

¢ pa3paboTKa KOMNBIOTEDHON TeXHHAKH H TexHoaormid, obecmeunm-
BAIOIKAX DASBHTHE YKA3AHHBEIX BHiIle HANDABJACHHUI.

© ‘o usyuaer unpopmaTika Kax Hayxa?

€) MpveeawTe NPMMEPH M3BECTHLIX BaM MHBOPMALMOHHEX MORBNEH, NPUMBHSBMULX:
&) ANA NO3HAHWS NPUPOALI;
0) AN NPanCcKAZEHNA NPUPOAHLIX ABNSHWIA;
B) ANA YNPABNeHWA NPOU3BOaCTBOM;
r) ANA OLIeHKW NONUTUYECKOH OBCTAHOBKM B CTPaHe.

MpueeaMTe NPUMEPE M3BECTHLIX BAM CETEBLIX PEcYPCOs NOMCKA MHQOPMALMN,

Kakue HaNpasneHws PassMTHA ANNAPATHBLIX CPEACTE MHPOPMATHIAUNN Bl MOXETS
Ha3paTL?

Kakosbl OCHOBHLIE uenn 3auMTel nikbopMmaumm?
Y7o T2KOS KOMNLIOTEPHLI BUPYC? KakMe aHTMBMPYCHBLIE NPOrpamMmHbie CpeacTsa
BaM M3BECTHLI?

NepeuucAnTEe OCHOBHLIE WHOOPMALMOHHLIG TEXHONOr M, YAOBAETEOPMOLWME HHgOP-
MaLMOHHBIM NOTPEGHOCTAM venceaxka W obwecTea.

o000

MTOTM TABH | 1

HudopManua — 3TO TO, ITO NO3BOASET YMABHIM OPTAHHM3MAM, HUX
coo0oiecTBAM HJIH TeXHHYECKHM CHCTeMAM DeArHpOBATH HA BO3pgeii-
CTBHE OKpy:xalomieii cpeanl, ofecnednBas X LeNeHANDABASHHEYIO AeA-
TeJLHOCTh. Bosiee ofmull B3rasg Ha moHaTHe MHDOPDNAIIMHA COCTOHT
B TOM, 4TO MHpOpManmus — 9T0 OTpameHMe pasHoofpasud B CylecT-
BylOImIeM Mupe. B o0nacTAX HAYKH, H3yYalOIIUX B OCHOBHOM 4YeAOBeKAa
u ofmecTB0, mox MHEPOpPMAnBed NPHHEATO NOHNMATE 3HAHUA o6 OKpY-
AAI0IIEeM JeI0BEKA MHpe M O caMOM cebe.

HuadopManusa cyiecTByeT ToAbKO Oyayunm 3abUKCHpDOBAHHOH HA
TOM HJIH HHOM HOcHTene, 3abHKCHDOBAHHYI) KaKHM-THG0 cmocobom
uabopManN0 HA3HPAIOT WHQOPMANMOHELM OFBEKTOM,

Hudopmanna mpoasaser cefa B TeX U MHHX HHGOPMANMOHHLIX
npoueccax. K oCHOBHEIM MEGOPMAINOHHEIM HPOLECCAM OTHOCATCH IO-
ayuyeRne uHGOpMADNH, ee XpaHeHHe, mepezada um obpaforra. Hayxa,
uayuaomas HHGOPMANKOHHEE NPOLecCH], A TAKAe HHCTPYMEHTH, IIpH-
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MeHAeMEle LA OOJy9eHHd, XpaHeHndA, mepegadn un ob6paloTKH HHGQOpP-
ManuH, HABHBaCTCHA HHGOPMATHKOIM,

OcHOBHEIMH (opMaMH UpeJcTaBleHHA HAEGOpDMAIEH, KOTODAH MO-
JKeT B NOCAeRYIoIIeM oOpabaTEIBATECA TeXHHUECKAMH CPeACTBAMYE, ABJIA-
10TCS CHMBOJBHASA, BH3YAJBHASA M 3ByKoBasg., CAMBONBEHAA mEQOpManma
npeACTaBAgeTCa B BHAe coofmeHnii, 3aNHCAHHEIX HA HEeKOTOPOM AJLHIKE,

ASEIK — 3T0 COBOKYIHOCTE CJIOB, COCTABJEHHEIX M3 CHMBOJIOB He-
KoToporo anpasrTa, COBOKYIHOCTh ONPABHJ COCTABJEHHA CJOB M3 CHM-
BOJIOB QJHPaBHATA HA3LIBAETCH IPAMMATHKON A3NKA. fISEIK HasLIBaeTCHA
¢$opMAIN30BAHALIM, €CJIH 33 KAXKALIM CJOBOM IAKDEIJIeHO DOBHO OAHO
sHaveHne, PopMaAIN30BAHHEIH ASHIK, B KOTOPOM IDAMMATHKA TAKME
dopMannzoBaHa, HaskBAeTCA POPMATLHEIM.

JAna asroMaTH3anuu HEGOPDMAIMOHHBIX NpOoLIecCOB MHPOpMADAA
Kopgupyerca. M3-3a TexEMYecKoro yaoScTea xopmposanue oSHIUHO OCY-
INECTEAAETCA B ABYXCHMEOJBLHOM aidapATe — ABOHTHOE KOJHPOBAHHE.
JiA ZBOMYHOIO KOZHPOBAHMSA BH3YANBHOW H 3BYKORON mEQOpMATMA
NpHUMeHsdgeTca Opolece TUCKPEeTHIAIMN, HAH OnNPPOBKH.

JAna nonydennsa, o6paGoTkH, coxXxpaHeHHsS U Nepefadyy 3HAHHSA ve-
JOBEK OPHMEHAET MOANSIHPOBAHHE, T.€. 3aMeHdAeT OAMH O0BeKT, mpo-
OecC WA ABJIEHAE APYIAM, HO COXPAHAICIOUM CBOMCTEA MCXOAUOIO 00B-
€KTa, Opomecca NN ABRJIeHWHA, CYINeCTBeHHkIe JJIA DeIIeHAA mOCTABAEH-
HOM 3agaun. Iipu sToM 3aMeHaAIUil 00LeKT UMM Hpomec:c HA3HIBAETCH
MOAENBI0 NCXOXHOTO.

Ocobuiit Kaacc mMogeneil cocraBasior HHPOPMANMOHHBEIE MOJEJIH.
HedopManuoEHEOll HA3KBAETCA MOAENE, NPEACTABIAKINAA 00bEKT, Ipo-
mecc HJIN ABJeHHe Ha(GOpoM IapaMeTpoB H CBA3eH MemJy HEMH.

Hepeako o0keKT UIH NpoLece HpeAcTABAAeT CO00M CACTEMY, T. €. ¢O-
BOKYIIHOCTEL CBASAHHEIX MeXAY cofoll ajleMeHTOB, IpUYEM pealH3anusa
2THX CBAzel ofecmeuHmBaeT HANHYHE HOBOTO KAUECTBA, KOTOPOTO HET
OpH PACCMOTDEHHH JJIEMEHTOB 10 OTAeAbHOCTH. IloaBreHWe HOBOTO Ka-
9eCcTBA HASHKEAIT CACTEMHHM 3hdexToM HIH MepAMKEeHTHOCTLI).

ViobHEEM cnocofoM NpeACTABIeHAA CHCTEMB ARAAeTCA e¢ maolpa-
JKeHue B Bune rpada mau oprpada.

Ofpaforra, Hian npeofipasosanue, UHGOPMALIMM — 2TO H3MeHeHHe
cogepyraHuna mnm GopMu uEdopManmorrore ofbexra. OfpaGorka MH-
dopMAINE MOMKET OCYIIECTRAATHCA DBPHCTHUECKH HIAR GOPMAALHO,
B mepeoM cayduae HACIOJAHETENb, Npoms3Boaamuii o6paloTKy, BHHKaeT
B CMBICH o0padaTmRaeMoii HHQOPMAIIMHM U CAMOCTOATEABHO OPDHHEMAET
PellleHNd O Oeldax K cmocofax ee mpeobpasoraEnA. Bo BTopoM cayzae
HCIIOJIHUTENAL CleAyeT NPeANNCARNAM COCTABJIHHOH AJIA Hero HHCTDYK-
OMH, He BHHKAA B CMBICJ BHINOJNHAeMEIX MM Jeiicreumil, dopManbpHan

mEGOPMATHA BHEIDOAHACTCA ABTOMATHYECKH N IOTOMY MO-
sKer OLITH HOPYYEHA TEXEHIECKOMY YCTPOicTBY.

HucTpyKnma, BHUOGIHEHHEAA B (JODMe YKA3QHHA DOCHEXOBATENLHOC-
TH JelicTBHil, KOTODHeE HANJIERHT HCOOJHATE QOPMaJbHOMY HCIOJIHH-
TeJ0, HASHIBAETCA AATOPHTMOM. B aJropnTMe AC/RHE OPHCYTCTROBATH
TONBKO Te AeiicTBMA, KOTOPEIe NJOMYCTHMEI ANA JAHHOTO HCUOJIHHTEIA,
810 cBOHCTBO ANTOPUTMA HAIBIBACTCS NMOHATHOCTHIO.
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AnropurMsl 00BIMEO 00/18ZR10T B PAAOM JPYTHX CBOMCTB: AeTePMH-
HUPOBAHHOCTHIO, KOHEUHOCTLI), PE3yABTATHRHOCTHIO, MACCOBOCTBRIO.

IIpu cocTaBMeHHH ANMOPHTMA HCHOALIVIOTCS KOHCTPYKIHH BeTBJe-
Hua (B monHO# MaM HemoaHOH dopme), nuKiIa (B dopMe <«mokas HAH
€0 CUETUYHKOM), o0pAIEHNA K BCOOMOTATEJLHOMY AJTOPHTMY HAH IOA-
nporpaMMe-pyHEKIEN,

YrolH OZMH BH TOT e AATOPHTM MOMHC ORIIO0 HCOOAL3OBATL AJIA
PasJHIHBIX HCXOAHBIX JAHHHEIX, a TaKKe YTOOHl B mpomecce HCHOJHE-
HAA AJICOPHTMA IepefaBaTh MHEGOPMAIMIO OT OZHON omepanHdH K APy~
roif, MCHONE3YIOTCA OepeMeHHBIe. ¥ Kakholl nmepeMenHoll ecTs HMi,
Oo3BOAAIOITEE OAHY DEPEMEeNHYIO OTANYATh OT Apyroli M YKashIBAThH
B ANATOPHTME, H3 KaKoll nepemernHOo# mAdOpManmio HYRHO B3ATEL HA 05-
pPafoTEY H B KAKYIO DepPeMeHHYIO IOMeCTHTE Pe3yasTaT, Bropaa xapak-
TepHCTHKA NepeMeHHOH — ee TuH. OB yKaswiBaeT HCOONHHATENO, Kak
AOJKHA BHIDOJHATHCA TA HAH HHASA ONEpallMa HAN AAHHHIMH, XPaHd-
muMuca B nepeMennoit. CaMa madopManusa, KoTopas XpPaHHTCA B Iie-
peMeHRON, HASLIBASTCA €€ 3HAYeHHEM. B A3EIKAX IpOrpaAMMHPOBAHHA
O0RIYMEO BCOOJABIYVIOTCH YHCAOBRIE THEOH IeJbli B BemecTBeHHEIN; Jo-
rHuecknl TEn (Gynesniii); CEMBOJBHEEIE THO (CTPOKOBEIR).

OcHOBHOe JeiicTBHe, KOTOpPOe COBepIOASTCA HAJ HOepeMeHHOH, —
aTo nmpucBanBaHue el sHaYeHuA. OHa 0003HAYUAETCS NPH NMOMOIKA CHM-
BOJIA «:=»,

AJNropuTM, 3anNBNCAHHLINA HA A3IBKE HCOOJAHUTENd, HA3LIBAETCA
nporpammoii. Ilonck ommubox B nmporpaMme HA3HBAeTCA ee OTAGAKOH.
Omutra Moxer GHTL CHHTAKCHYECKOM, T.e. BLIBBAHHON HenpaBHAbL-
HHIM YOOTpeG/IeHHeM CJIOB H KOHCTPYKIHH ASHIKA NPOrpaMMHEDOBAHHA,
H ceMaHTHUecKoli — Ha Hee dopManbHEIE HCNOAHUTENR pPearHpyeT
OTKA30M BEIIOJHEATE OPEeAOIHCAHHOS eMy AcHCTBHE.

nPOBEPH CEES

YacTs 1. Ilpr BHNONHEHRH NPEeAACKEHHHX HINE SAJAHMN 3IANMIIMTe
v cefa B Terpaan mndp sARAHHA B HOMEp NPABHALHOrO oTBeTa. Ilo oxoHua-
HHH paborm cBephTe MOAVYUMBIHIVIOCA YV BAC 3AIMHCH ¢ KAOYAMH Ha c. 269.

Al. HadopMamuonusril ofnem coolimenua pasen 256 Guram. B 6Gailitax ofmem
TOTO e coollleHHA paBeH:
1) 8; 2) §; 3} 32; 4) 64.

A2, B coobmennn «HadopMaTHka — Mol A00RMENT DpeaMeTs KaKZnl cHM-

Boa Kopupyerca B cucreMe UNICODE. HndopManunonaHill of’seM 2TOIO ¢o-
obimenna:

1} 528 Gur; 2} 66 6mr; fay 528 gnnoaiir; #y 66 xunobaiir.

A3. Ina naty GVYKB JATHHCKOIO aadaBHTA 38AAHK HX ABOHIHEEe KONHI:
a—001, »—10, ¢ — 100, d — 101, e — Ol.
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JAeopanoii crpoxolt 1010011010101 saxogmpoBaHA CAGIYIOINAA IOCAERO-
BATEJILHOCTE B3 NATH GYKB:

A bbecd; 2% dbabd; By dabde; i) bedde.

A4. Hz naru 6yxs a, b, ¢, d, € naruncKroro andaBHTA H3BECTHH ABOMIHBIE KO-
BH Tpex OyKB:
a—001, d— 101, e — 01,
Kpome Toro, naeectHo, uTo AongHolt crpoxoit 01001011101001010 aaxo-
AUPOBAHA MOCHEROBATENLHOCTE becdab. Torza nmocneaoBaTensHOCTh abede
KOAADYETCA KaK:
‘1¥ 0011010010101; #5 00101001110101;

2% 01010110101101; '} 00110101001101.

AS. Nna obpaloTkn 3ByKopOl HEGOPMANMH KOMIBIOTEpOM 2Ta HEGODMAIHA:
Xk monenmpyerca; 23 dopmanmsyerca; @) ANCKpeTHIHpyeTCS;
8 B nyarTax 1—38 mer npasmnrHO# GOPMYIHDPOBKH.

AS. CpoltcTBO MOAENM COOTBETCTBOBATH TEODETHUSCKHM BO3SDEHAAM B HAGNIO-
JeHHUAM NPAXTHKH HASLIBACTCH:
il crcTeMBOCTEIO; %% arGOPMATHEHOCTHIO; i3} ameKBPaTHOCTEIO
4% cpeaw BapHAHTOB, YKABAHHEIX B NyHKTax 1—38, HeT nmpaemasHoR dop-
MYyJHPOBKH.

A7. NonycrumocTs DeficTBAA ANA HCIOAHATENS — ITO:
‘I'¥ OpaBO HCTIONHNTENA BHNOJHUTE T0 AelicTEHe;
‘2) yMenHe MCTIONHHTENA BHUOONHATE 9TO AeHCTBHE;
B¥ HeolXOaRMOCTL ANA HCUOAHATENS BHIONHHMTE 9TO zelicrBme;
4¥ B nynrrax 1—3 mer npapnabEOM (POPMYARDOBKH.

AB. JIioboft anropuT™M COCTOHMT H3:
‘1Y npaBMA, 0 KOTOPHM MOMXHO AefiCTBOBATE HCOOMHHTEJIO;
£f anropuTMHUECKHX KOHCTPYKNUHA, MOHATHRIX HCHOJHUTENO;
3% RomycTuMEX AelicTEHE BCmOMHUTENS;
&) B nyHkTax 1—3 meT npaBRMLHOM QOPMYIAPOBKH.
A9. KoneuHOCTHL AATODHTMA O3HAYAET, 4YTO:
¥ RaxOMi IDar aNToOpATMA COBEDINAETCH 3A KOHEYHOS BDOMA;
2Y mcnonHeAHe AJNTOPUTMA BABEDIIAETCA MOCJHE KOHETHOIO YHCJAA IIATOE;
3} mcnonnenue anropuTMa NPHEOAUT K HOJNYIEHUI0 HeOGXOAMMOTO pe-
SYABTATA;
4¥ B nyaxrax 1—3 mer npapEaLHEOR GOPMYAHPOBKH.

A10. llaxn — 370 ANTOPHTMHAYECKAA KOHCTDYKINA, B ROTOPOH npenycMarpm-
BAETCA:
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1) BLfop AAN RCOOAHEHHMA OXHOTO B3 ABYX Syoxom neficremii;

2) BLIGOp HCHOAHATL HIN He MCTONHATH HEKOTOPHI Gaok aeficTemii;
3). mopTOpenHe MCIONHeHHA HEKOTOpOre Gaoka Aedcremii;

43 B nyEkrax 1—3 HeT npaEnAbHOM (OPMYIUDOBKH.

A11. Berenenne B noauoii GopMe ofiecmeunpaer:
1), paibop ANA MCOONHEHHA OZHOIO H3 ABYX GiokoB HeilcTemii;
2§ pri6op MCTIONHATL WIM He HCIONHATE HeKOTOPHI 640K AelicTBAii;
3¥ moBTopeHMe HCMONHeHHy HeroToporo Gaoka Aelicremit;
4} B nyurrax 1—3 Her npaEmabHOY GHOPMYAUPOBKH.

Al12. PopMaabHbe NTAPAMETDPH BCIIOMOTAT&NLAOIO AJATOPHTMA — 32TO:
1} mepemenHile, HeMONLIYeMbie BO BCIHOMOTATEALHOM AJITODHTME;
.2), APTYMOHTH! BCIOMOTATENBHOIO ANTOPNTMA;
§Y mepeMeHHES, YKAJAHHHS B 3aI0JOBKe BCIIOMOraTelLEOrO AJITOPHTMAS
4¥ KOJIMYECTBO IIEPEMEHALIX B 3ATO/NOBKE BCIIOMOTATENBHOTO ANTOPHTMA.

A13. Hmewrca aBe Ryuku rkammueil, B ogHoit 3 xoropux 13 mTyk, a B ApY-
roft 17. HemonHuTens MMeeT NBA AOMYCTHMHIX AeficTBEA:
a) B3ATH M3 nmepBoll Kyuxkn 2 KAMHSA U WePeNO’XHUTL UX EO BTOPYIO;
G) B3ATH B3 BTOpOH KYIKM 5 KaMBE6H B MepeaciKMTh MX B NEPBYIO
H YMeeT NPOBEPATh, OCTAJNHCE JH B KYYKe KAMHH.
HenmonHuTe s BHIOOMHAST AJTODATM!

JenaTh NOKA (B mepeolf KyuKe ecTh KAMHH) M (BO BTOpON KyIKe ecThb

KaMHH)
{BaaTe A3 nepeoft KyIEH 2 KaMHS B TIepPeJIOKHTh HX BO ETODYIO;
Baats 3 Bropoil Kyurmr § KaMHell M IepenOKHTH HX B NEPRYIO;}

Yepes HeCKOABKO HIATOE HCMOJHMUTENL TPeKPATHA paboTy, NOTOMY 4TO:
1} xXoHURAMCH KaMHE B DEPBON KyuKe;
'3). KOHYMNHCH KAMHHM BO BTOPO KyuKe;
8) me MOKeT MCNOJHATHL AONYCTHEMOE AeficTBHe )
4) He MOXeT HCNOJHATHL ZONYyCcTHEMOe AelicTBme 0.
A14. 3uaveHNd NEPEMEHHLIX [ U Z MOCAS UCMONHEHNA AATOPHTMA, MaolpaKkeH-
HOro cxemoff Ha pucyHke 1,19, TakoBhI:
ffyv=2,2-1; 2y y=-8, z=1;
Fym~2 2~2; A y=-8 z=6.
A18. Ha pucysaxe 1,20 naolpaena 610K-cXeMa aJrOpHTMA.
3Ba9eRHA NepeMeHHHX ¢ B b mocle HCOOAHGHHMSA STOTO AATOPHTMA:
I} a==-144, b= 112; A a=1 b=15; Fy a=-29, b=11;
4} He coBmAAAOT HM ¢ oxmHolt napol sHAYEHAI, YKAAHHHX B IYHKTAX
1—3.
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x:=-4
y:=2
aa HET
Zi=x+y Yi=xey
z2:=3+2/(z1+x) z =3 x/{x+y)

Prc. 1.19

=@zt
z+1
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A16. Ilocae McnoNHEeHHA ANTOPATMA, H300pAMOHHOTO CXemold HAa PHCYH-
ke 1.21, nepeMerHas g noayunna sHadenne 1.
SnaueHue, NPHCBOSHHOE TIEDEMEHHON @ B PeayNbTaTe HCHOAHECHHA NEPEO-
r'o OMEPATOpS AATOPHTMA:
1) oGasarearHo 6HJIO PABHC 13 ‘¥ Morac OBITH PABHO —1;
8) obsasaTeasHo OO parHO 2; £¥ Henn3A YKA3ATH OZKHOSHATHO,

A17. Dan GparMeHT anropHTMA:

{

+ 13

. ..

Teno ouxaa GyAeT HCHQJIHEHO!
1) 0 pas; 2) 1pas; .8} 3pasa; 4} Gouee 3 pas.

A18. lam anropursm:

Anropursm
cum: A; uyen: X, K, M
{ﬁanmuno A;

Ecnu (Macte (A, 2, 1) = Yacrs (4, 6, 1)) 10

{ Oenats oT K := 1 po LEN(4) - 2

{ Benatb oT M := K + 1 po LEN4) - 1
{ Ecay (dacte (4, K, 2) > Yacrs (4, M, 2))
I0{X:=X+1;}

}
}

Ilocne ero mcmonEeHAs mepeMeHHEAad X HMMeeT aHAaueHMe 4. 3HaueHue,
IOPHACBOCHHOES MEPEMEeHHON A moc/e HCOOJHCHHS IePBOTO ONepaTopa B Te-
e aNTOPHTMA, MOTAC OBITH:

1) BAJIEHTHHA; 2) TAJIMHA; 3% UPHHA; % MAPHHA.

A19. Ian anropuTM:

Anropurs
uen: M;
{ 3anpocure M;
Ecm M <0)30{M:=-M; )}
a (M -1)+(M-8)>0
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KoamuecTBO TexX meJOUNCHeHHEX sHavYeRRil M, OpH KOTODHX JAHHBIHA an-
rOpPHNTM KOHCUCH, PABHO:

¥ 1; By 9; 3)1T;
4} apyromy, HeXenH B OYEKTAX 1—3, umeny.

A20. an aaropuTM:

Anropwrm
uen: K, M;
{ Sanpocute K;
Sanpocute M;

mnmmnfxmnd2=0umand2=0)
{Ecm(Emod2=0)30{M:=M+ K/2;} }
EcomMmod2=0)10{K:=K+ M/2;}

IIpu BBeaennnix spaveHnax K u M HcoosHeHHe AJTOPHTMA 3aBEpIIA-
nock depes KoHeuHoe umeno maros. Toraa K u M:

1} Morym 6uTE pasEn 12 m 6 coOTBeTCTBEHHO;
2y mormma 6HTH paBHE 5 H 10 COOTBeTCTBEHHO;
‘&% Mornu OniTe papanl 9 B 10 cooTBeTCTBERHO;
4F ROJKHB! MMETH MHLIe SHAYCHHA, YeM YKasaHEMe B myHKRTax 1—3.

YacTs 2. lIpu BHnoAAcHAR npeAnoyReHHHX HMYKe SAjaHMY sanmmmTe
y cefa B Terpaan mAdp SAAAHHA M OTBET B BHAE NOCAEACBATENBHOCTH CHMBO-
noB. Ilo oropuanuy paloThl CEBEpPLTe MOJNYUMBINYIOCA ¥ BAC 3AIMHCH ¢ KAKYA-
MH Ea c. 269.

B1. llenenanpapieHAAd SAMEHA OHHOrC OOBEKTA APYIHM, COXPAHAIOIINM CY-
IMecTBeHARe CBOMCTBA HCXODHOrO O0BEKTA, HASHBACTCA .

B2. 3axoRunATe npemioKeHHe: «J/lna opraEmsamEH NOBTOpeRnd Gnora Aeifer-
BHl HCHOJABSyeTcH ANTOPHTMHYECKAA KOHCTPYRIHNA, KOTODAS HASHIBAETCH

*.

B3. Jax axropuTM:

Anropurm
uen: X;
{ Sanpocure X;
Ecmm (X < 150) u (X > 75)) 10
{ Renere Noxa X mod 2 = 0
{ X :=X/2; }

Hyave

{ X ;X + 2;

Ecnw X <10)y{ X =X - 3;}
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}mLﬂnmX;

Ilocne nenonReHnsA STOTO AATOPATMA Obino coolimeno uncno 9. Kakoe yne-
a0 SeLT0 MpHeBoeRo MepeMenHol X no Komanjge JaNDOCHTE X?

B4. Nam anropmrMm:

Anroputm
CMM: A; uen;: X, K, M;
{ 3anpocurs A4;

M = LEN(A);

denate OT K (= 1 g0 M - 1
;A:=A+%¢1‘B(A,M—K, 1)
}

Hreke mpupeIeHER YeTHPEe YTBeDIKIeHHA:
Iocne BHIOJASHANA 3TOTO AATOPHTMA B NepeMeHHON A okameTcH:

%) cxoBo B 2 pasa Goasmell AAMHEI, YoM HCXOZHOE;
¥} cnoBo, OAMHAKOBO TMTAEMOE CJAEBA HANPABO ¥ CHOPABA HAJEBO;
#) cnoso, B KOTOpPOM KAMAI CAMBOA 06A3aTENRHO BCTpEeMaeTcd He Me-
Hee IBYX pas;
#) caoBo, B KOTOPOM XOTA OH ORHH CHMBOJ BCTPEYAeTCH HEUeTHOe THC-
10 pas.
SammmuTe B NOpAAKe BOZPACTAHRA Ges nmpofenoB HOMEepPA BEDHEIX YTBEDIH-
FeHwi.

B5. BaxonunTe Npegaokenne; «Yrofn MaMeHNTH 3HAUYEHHE NepeMeHHoH, HyX-
HO HCHONB3OBATEH ONEPAIHIO ’.

BS. YraxuTe ¢I0B0, KOTOPOe HARO MOCTABHTH BMECTO IPONMYCKA B cAeAyIONIeM
npeaaowennn: «JLna xpasenus u ofpaGorky TexcroBoli RAQOpManuH M-
DOABSYeTCH THII ODepeMenRHoii».




O6cyxpasa B § 1 noHaTHa nupopmMaumm m MHHOPMALMNOHHLIX NPOLECCOB, Mbl
CMOTpPEenu Ha Hux kak 6bl CO CTOPOHbl. Ha camMom pene uyenosek eaga NU He
rnaeHas ¢urypa B MHGOPMaUMOHHOW KapTuHe mupa. VMIMeHHO Yenoeek caenan
nHdopmaumio rnobansHeiM pecypcoMm. Jlio6oii apyroid XuMBoi opraHuam, nioboe
XWBOTHOE CcOo0OLWEecTBO0 BOCMPUHUMAET, akkymynupyeT u notpebnser uHopop-
MauuiO, OTHOCHLLYIOCA K TOMY Y3KOMY MWPKY, KOTOPbI HEnoCPeaCTBEHHO ero
oKpyxaeT. JIMWwb YeNOBEYECTBO B XOOE CBOEr0 Pa3BUTUS HEMPEPBLIBHO PacluMps-
€T 1 cepy CBOEr0 BMEWATENLCTBA, U CPepy CBOUX MHPOPMALMNOHHBLIX UHTEpE-
coB. OHO MbITAaeTCs 3arnfAHyTb B MUKPOMUP M B KOCMUYECKUE Janu, y3HaTb CBOE
ganekoe npownoe u npeackasars 6yaywee. JoGbiBaeMas 4enoBeKOM WHGOP-
Mauus npespawiaeTcs B CBOW 0COObIii BUA, — B 3HaHWE, KOTOPOE MNO3BOAWMNO
NI0ASM CO30aTb MalUWHbI, B3fBLUME Ha cebs TaxecTb PpUaM4eckoro Tpyaa, Bbl-
pawmBatbe ypoxaw, cnocobHbIE NPOKOPMUTL HEMPEPLIBHO PacTyLlee No YUCNEeH-
HOCTU HaceneHwe 3emMnu, co3[aTb UCKYCCTBEHHYIO cpedy o6uTaHua — Tennble
AomMa n ogexay.

Bonee TOro, 4enoBe4eCTBO NPUAYMAaNo, Kak COXPaHsATe M NepenasaTb 3Ha-
HWUS OT MOKOMIEHUS K MokoneHwio. MepeknapblBas Ha NAeYM MawuH PU3NHECKMIA
TpyA, BCce Gonbwe n Gonblie noaen crtano NpodecCUoHanbHO 3aHUMaTbCA
WCKNIOYUTENBHO AEATEeNLHOCTLIO, CBA3aHHON ¢ 0bpaboTkoit uHdopmaummn. U no-
SIBfIEHWE KOMMbIOTEPOB, B3ABLIMX HA cebsl MHOrMe MHPOPMALMOHHBbIE PYHKUMM,
He TONbKO HEe YMEHbWWNO apMuio PaboTHUKOB «UMHGOPMALMOHHOIO PpPOHTa»,
HO, cKopee, HaobopoT, NULWb NPUYMHOXUNO ee. [JOCTAaTOYHO cKa3aTb, YTO B pas-
BUTLIX CTpaHax 4Mcno niogen, 3aHaTeix B MHGOPMaUUOHHOW cdepe, cocTasnsaeT
B HacToswee spems Gonee 60% TpynaocnocobHOro HaceneHus (Ons CpaBHEHWs
CKaXXeM, 4TO B CE/IbCKOM XO35INCTBE 3aHATO He bonee 4%, a B NPOMbILLNEHHOC-
™ — okono 18%). MoCTOAHHO pacTeT «yaenbHbld BeCc» WHDOPMAaLMOHHOW COo-
cTaensilowen B npodecCUoHaNLHOM OeATENbHOCTU U TeX NI0AeR, KoTopble pa-
60TaloT He B MHGpOPMaLUOHHOW chepe. O TOM, Kakue MHPOPMaUUOHHbIE 3aaa-
41 06bLIMHO NPUXOAUTCH pelaTbh NOSAM B NOBCEAHEBHON U NPodeCcCUOHanbHOM
BEeATeNbHOCTU M Kak AN 3TOro MCMofb3yeTcsl KOMMbIOTEP, paccka3blBaeTcs
B 3TOI rnaee.
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[@ MHopmoumnoHHse 3a0MK M 3TONN X POLLIeHNS

JIooagu eXeZHEBHO PEIODAOT MHOTO pPasHOOGPASHEIX 3A484Y: YTO
NOAAPHATE APYTY HA AeHb PDOIKJEHHAA ¥ KAK BRIBECTH CTPARY H3 JKOHQ-
MmuecKoro Kpmsmca? YeM jyymie KOPMUTE DHIGOK B JOMANIHEM AKBA-
pPHyMe H KakK y0epedb ILIaHETY OT oKOoAormyYecKoll kaTtacTpodr? Kak
OPraHH3OBATEL BeCeJIBIil HIKOABHEIA Bedep M 4YTO Hajo cAeaTh, YTOOH
VAVYIINTDE KU3HE B CBOEM ropoje, MocesKe, AepeBHe? DTH 3AJAUYH CO-
BCEM HE IOXOMKH HA 3aJlavH, coAep)Ramueca B yueSHuKAX MO MaTeMma-
THRE, (PH3HKe, XHMHH H APYIHM IOpeIMeTAM.

Passoobpasue Sajav, BOSHHKAIIHX HIepeA 4eJOBEKOM H obmect-
BOM, orpoMuO. Kak ke uesoBerk pemaer Takme sazauu? OH oTGHpaer
HY:KHYI0O HHPODMALIMIO, A& 3aATeM, HCIOAL3YA MMEIOIINecs y Hero 3Ha-
Hua, npeobpasyer HCXoAHYI0 MEPOPMALIMIO B OTBET K 3afatde. Bor TyT-
TO ¥ OKA3BHIBANTCA HYKHBIMH SHAHHA, KOTOPHE HAKOIUICHEE Mea0BeYe-
CTBOM 38 THICAYEJETHSA CBOETD PASBHTHA H YACTHYKY KOTOPHX BB IIOJY-
yaeTe, H3yYAS IMKOJALHHE ABCHMIIMAHEL. W XoTa crasaHHOe HAa nepBHIi
B3MIAN KaxeTca obIIMMM CHOBAMH, MOXHO CAENATH BAXMKHEIH BHIBOA:
npexcde wem onepuposams ¢ PearbHbMU OFBEXMAMY C YEAbIO Peliums
peaavnyio sadauy, nenosex onepupyem ¢ unpopmanuell o6 smux o0%
exmax, peuwan nocaedosamenvro yeavili pad urnopmayuonnuix sadax.

IlepBaa undopManMOHHAA 3aJaYa HA YKASAHHOM IYTH COCTOHT
B TOM, 9TO0H ONpeAeauTh, KaKky madopManmo o8 nexoaHerx ofbexrax
Beo0xoAuMO HMEeTE M KaK €€ NoAyuHTh., COmpoBROKAaiomuil pelreHme
oroli sajawn MEPOpDMANNOHHEIN npouecc -— moaydeHrme HHpOpMANmH,

PaccMOTDHM TAKYI0 3ajauy: Ha MebenpHoll dabpuke Hy:HO N0~
KDHITh JIAKOM CTOJCHIHMUILI HMSTOTOBAEHHHIX cTOJOB. KoHeuHO, MOMXHO
HAYMATL PeIIATh 9TY 38AAYY, He DOAyMaB, — Oepemr GaHOUKY ¢ JAKOM
u garmpyems. Ho Torga HeT HEKAKON YEEPEHHOCTH, 9TO JAK He 3AKOH-
UmRTCHA paHbIe, 9eM OyAeT peleHa NPOHIBOACTBEHHAHA 3ANATA.

IloeToMy CHAvUAJNA PeAalT APYIYIO 38789y — ONPeAe/HTb, CKOJIb-
KO HOTpedyeTcs Jaka, YTOOL! MOKPHTL HM BCe M3TOTOBJEHHHE CTOJeln-
Huuepl. W pemawTr Ty 3ajauy y:xe He Te paboume, KOTOpHe GYAYT
PeaJIibHBIM JAKOM NOKPHIBATH PealbHBle CTOJEIIHHIEI, & paGoTHHKH
OAAHOBOTO OTAena — afnech Tpebyerca He caMm nax, a undopMamna
0 ero pacxoae. Bor rak sazada crana HHPOPMAMHEOHHOM,

KaxaoMy ficHO, KAaK PeHINTH TAKYI0 MHPODMAIHOHHYI) 3afady.
HOna sroro HAZO SHATH ILTOIIAAL KAXKAOHN CTOJNEHIHHMIIE, PACXOZ JIAKA Ha
eAVHHUNY MAOWIAAM K KOJUYECTBO HMArOTOBRJEHHEIX crodemuun. Ilepe-
MHOMXHB 9TH TPH YHCIA, MBI B 6YyAeM UMeTh HCROMYIO Benuuuny. IIpas-
A8, TEIEPh BOBHHKACT BOIPOC, KAK Y3HATH, KAKYI INIOMIAAL MMEeT CTO-
aAemHuNA. Ecan oHA DpAMOYTOJNBHAA, TO HAAO H3MEPHTH €€ JJIHHY M IIH-
PHHY, & 3aT€M BOCIOJL30BATHLCA GOPMYJIOH IIOMIAAH NPAMOYTOJEHHUKA,
Ecau ona xkpyriasa, ToO ciaeAyeT M3MEePHUTH €€ AUAMETD M BOCIONB30BATH-
ca GopMysaoil maomaau Kpyra.

Vire HA 3TOM IpPOCTOM OpHMEpe BHIHO, UTO HoCHhe pellleHHa Iep-
BOH MEQOPMAIMOHRHOR 3aAYN — NOJYIHTh HEDOpMAnmo 06 mCXOAHBIX
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O0BeKTAX — NPHUXOZHUTCS PEIIATE CAERVIOMIYI0 HHPOPMALIHOHHYIO 3a1a-
Yy — HCNOJL3YA 3HAHHA (B ZAHHOM cAyuae zHaHHe GOPMYIBL AN MO~
Az NpAMOYTONLHAKA HAH AAA IVIOMATE Kpyra), npeolpa3oBLIBATL
mMemyIiocHs mHGopManrD B THGOpMan0 06 0KHAASMBIX Pe3yAbTATAX
PeImIeHMA PesJbHON 3ajauH. SHAHMA — 2T0 TOMe, KOHeUHO, MHbopMa-
OHEA; OHA XPAaHATCS B Hallell maMsaTH, B CIIDABOYHHUKAX, B HHCTPYKOHAX
IO DOpAMEHeHHIO U T. . H B HYXHEI MOMeHT usBleKaerca (T.e. nepe-
JaeTca) U3 CBOEro XPaHUNHUINA.

Ho BosMoOMEO, 4TO CTOJEIIHHIA HMeeT Gojlee HpHIYAIHEBYIO dop-
My, HEeJH NPAMOYIOJABHHE HE Kpyr. Hukaxoili roroeolt dopmynn
ANnA BPHYHCACHHA ee MJAOUWIAAM MOXeT npocro He OmTe. Torza mocTy-
OHM TAK: HANLEM JIAK B MePDHHIH CTAKAH M 3aTeM JAKOM H3 2TOTO CTa-
KaHA IIOKPOeM CTOJeIIHNNY. PASHOCTh MEXITY HAUYAJBHEIM U KOHEUHBEIM
YPOBHAMH JaKa B CTAKAHE VKAMET HAM DACX0Z JAKA. 2T0 H Gyder uUH-
dopManua o6 mcxogEOM ofBexTe,

UTo e MH CIeNanH B 3TOM cay4dae, YTOOH NOJYIYHTh HCXOXHYIO
uHEbopMannio? ME npoBean sKcIepUMeHT. BrnpoueM, eclH CNPOCHTB,
KAK OBLJIM NOJYYeHH! AJAHMHA M LIMPHHA IPAMOYTOALHOH CTOMeIHMULI,
TO OTBeT GyAer TakoH Me: SKCIEPUMEHTANLHO.

PaccMoTpeHHan HaMHE 3allava O4YeHBb IpocTa. Hepeaxo, ogHAKO,
BCTPEUAKOTCHA TAKHE IAJAYH, CAMO PeIIeHHe KOTOPHX NPeACTABASAET CO-
Soii pechMa BakEYID HHPopManmio. Torza sTa mEGOpPMADHA NEepPeXOZHT
B 3HAHHAA, T.e. COXpaHAeTcs B HeKoTOpoM 06o6mIeHHOM M CHCTEMATH-
SHpOBAaHHOM BHJE, rOTOBAA K NPEMEHEHHK) B CXOMHX CHTyAUHAX, ME
B DocJeAyIOIEAX raasax Gyaem nozpobGro ofcy:xzars, Kax npelcTaBie-
HE 3HAHHA B YJOBEUOCKOM COO0HIeCTEe.

Hrar, ¢ Rarkoii 6 peanbHON 3ajavelfi HE NPHXOZHNOCE HMETh
JeJI0 YeJIOBeKY, ee PpellleHHe CONpOBOXKERaeTca MHbOpMamuoHHOK mesa-
TeJXBHOCTRIO, COCTOAMmIelt 13 Tpex STanoB:

° HA MEePBOM 3Talle OIpeASNSeTCH, KAKYI0 HCXOAHYK MHboOpManwio

Ee00XOZAMO HMETE A8 DPIIeHHA 34789F U KAK €€ IOJYIHThH;

s HY BTOPOM 3TaNEe IPHBJISKAIOTCA SHAHHA, NOSBONAKIHE CBASATH
HCXOZHYI0 HHPOPMADHI) ¢ De3VABTATAMH H ONPeReJHTE, KAK
HMEHHO TOJYIHTh TpeOveMHH pesyNEBTAT;

+ HA TPeTheM 3TAlle HCXOXHAS MHMOPMALNA HABJIEKAETCA H Npeob-
PA3YETCA B Pe3VALTHDPYVIOMYE) HHDODMAIIHID.

Ha mepBBIX ABYX 2Tanax, KAK NPABHIO, OCYIMECTBAAETCA AHAJHD

mEdOpMaLIAE, A4 HA TPETEEM - CHHTO3 HOBOH mHbopMaumm.

OGpaTEM BHEMAHHEe emie Ha OZHY 0COGeHHOCT: HAPOpMALDMH, ¢ KO-
Topoli onepupyeT 4YesoBeK. Bes Takas mEbopManua Modker GHTE pas-
JeneHa Ha Jea Buga. MudopManusa ogHOMO BHAA ONMHCHIBAET OOBEKTH,
SABJNIEHUSI, NMPOLECCH, YKASLIBAS HA HX CBOMCTEA W OTHOUIEHHS MeXAY
HuMH, HedopMauma Apyroro Bujaa ompezeadeT AeHcTBHA, KOTOpHIE
JAOMKHEB OEITE NPOH3BEAEGHH ANA NpeolpasoBarHA OZHAX O06'HeKTOB
B ZPYrHe, DAS H3MEeHeHHA XoJa Npomecca, ANA BOSHHKHOBEHHA HIH,

» NPSIOTBPAIEHAA TOT0 HJIH HHOIO ApjdeHHA. NRdopManmio
HepBOrO BHAA HASLIBAIOT AeKJapaTuBHol, MHPOPMANHUIO BTOPOTO BH-
Aa — mnpoueaypnoit. UndopManua BuRa «3eMaa Bpamaerca BOKPYT
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Connpas n «Bopa saMepaaer npH Temneparype 0 °C» — jgexnapaTHBHAS,
a uHpopMAna BHAA «UToOLI AOOGHITL OTOHL, HAZO OHCTDPO TepeTh APYTr
0 APYra ABe ILUIOTHO NPHIKATHIC CYXHe AepeBAHHKE MAJOURH» BN «YTOOH
noiMaTh PROKY, HAZOC HA KPIOYOK HACANETH NPHMAHKY, 3a0pOCHTE yA0Y-
Ky B BORY, HOAOKAATHh, IOKA pHIOKA KJIOHET, BRITAMIUTE 3ANECIHBIIYIO-
CH 38 KPIOY0oK PHOKY» — npomeaypHaa. HHoraa aexaapaTupRyio HHGOpP-
MAOHIO JIETKO NPeEPATHTEL B IPOUEAYPHYIC H, HaobopoT, IPOLEAYPHYIO
NPEBPATHTH B JeKJIAPATHBHYI0. CHAaxeM, ACKJIAPATHRAYIO HHGODMAILIHIO
«ILromaAs NpPSIMOYTOJLENKA PDABHA IPON3BEAEHHNIO €TI0 AJMHE HA NIN-
PHEY» Keskanii 43 BAC COOCO0EH IOYTH MIHOBEHHO NpeoBpAZOBATH B pPO-
meAypEyo: «Urofn HaliTH nAoWanh NPAMOYTOJABHHKA, HAAO M3MEDHTH
€r0 JJINHY H ITHPHHY, & 3ATE€M NOJYYeHHbIe BeJHUHHBl NePeMHOKHATL?.
Ho uHOTAA 3TO CAEGNATH He TAK-TC IPOCTO; BH yGeauTech B 9TOM, BhI-
NONTHAA 3aTAHEA K JaHHOMY naparpady. A HHoOTAA TAKOe CAENATHL OpOC-
TO HEBOZMOIKHO B CHJIY CAMOIO XapakTepa AerdapaTmeroN mrbOpMA-
nun. Hanpumep, AexaaparnBHyl nEQGopManuio <«Ilepmop olpammeEma
3eman BoXpyr COJELA COCTABAAET NMpHMepHO 365 ¢ UeTBepTHIO CYTOK»
B NPOLEAYPHYI0O HHGOPMANNIO NPeoSpasoBaThL TPYAHO.

BOTNPOCHI ¥ 3ALAHUA

o a) NpwseauTe NPUMEPH, NOKA3LIBAIOLYME, KAK PelleHWE PeancHOol 3aAa4M Cconpo-
BOXAAETCA COOTEETCTBYOLWMMKN HHAOPMALIMOHHBIMH NPOUSCCAMKM. YKaXUTe, XaK
B 3TMX NPUMENAX PEANU3YETCA TPH BLASASHHBIX MHDOPMALMOHHEIX STana pewe-
HUA 3a[84M.
) Ans kaxnoro M3 WHOOPMAUMOHHLIX JTENOB NPUBEAMTE NPWMEPH NPUMEHEHWA
SHAHWA Ha JAHHOM 3TanNe PeWeHUS 38A84M.

e a) Ha kakoMm »3 MHPOPMELMOHHLIX 3TANDE PRILSHWA 33034 O PeanbHOM o0beKTe
HeobX0AUMAa DKCTISPHMGHTANLHAA ASATENLHOCTL?
6) Ha Bcax nn MHPOPMALIMOHHLIX STANaX PEWeHUs 3agayn MoXeT noTpeboBarTuch
BACMIOPVMEHTANLHAR NEATENLHOCTL? [INA 3Tanos, rAe TaKaA ASATENbLHOCTL, MO Ba-
WeMY MHEHWIO, MOXET OXa3aTeCA HeolxoAMmo#, NOATBEpAWTE CBOID TOMKY 3PSHUA
NPUMEPAMM; BNA TeX 3TAN0S, FAe, HA Ball BIrNAQ, SKCMSPUMEHT HUKOTAA He Tpe-
Syetcn, nocrapaiTece 060CHOBATL CBOIO TOUKY 3PEHMS.

Kaxan vHPOPMALMA HAILIBAETCA ASKRADATUBHOM, & KaKaA — npouanypHoi?

ANA KAXAOre M3 NPUBBASHHLIX HIDKE YTBEPXAEHWA yKKMTE, WHOOPMALMID Kaxoro
eupa — ASKNAPATMBHOTO WIW NPOUSAYPHOro — OHO NPeACTABNRET:

a) B rpamm-monexyne moGoro sewecrsa coaepxutca 6,022 . 102 monexyn (wicao
ABoragpo).

00

6) Yrabet CROXUTL ABS OBGLIKHOBSHHLIE APOGK, HYAHO WX NPWBSCTW K OBWSMY 3HA-
MOHATEMID, KOTOPLIA HARO 38NWCATL 3HAMGHATENEM DE3YALTATA, JATEM CAOXHUTL No-
AYWIBLLUWECA YUCAWTENU M IEMWCATL NOAYYHBLIYIOCA CYMMY B YMCAWTONL Pe3yMbTaTa.
8) 3axox Oma: cuna TOKA, TEKYIGTO NO NPOBOOHWKY, NPAMO NPONOPUMOHANBHA Na-
ASHUIO HANPAXEHWA HA KOHUAX NPOBOAHMKA W OBPaTHO NPONOPUMOHENLHA erg Go-
NPOTHEABHWIO.

r) KWGCnROTa W OCHOB&HWE pearvpyoT ¢ ofipasoeaHweM CONW W BOaNI.
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A} Ecny Ha Teno He ABHCTEYET CMNA, TO OHO COXPAHAET COCTOAHWE NOKOA WAM paB-
HOMEPHOrC NPAMONHMHEAHONO ABUKESHUA.

€) Yrolm HalTM ZAWHY FMNOTEHY3LI NPAMOYIONLHOFO TPEYrOAbHUKA, HBA0 W3BNEevDL
KBaAparHLlid KOpeHb U3 CYMMbI KBAAparos KaTevos.

x) Yron napeHHa ayda CBETE HA NMOBEPXHOCTL PDABEH YTNY OTPAXKEHHA.

9 a) PaccMOTPWM etlle pas NPUMEPH YTESDXAEHWH, 3anncanHbx B OfbACHHTENLHOM
Texcre: «3emna epawaetcA eoxpyr ConHua», «Bona 3aMep3asT NpH Temneparype
0°C», 1ol AobeiTe OroHe, Hano GLICTPO TepeTe APYT O APYra Aee MACTHO NpH-
XKATHIE CYXUe ASPEBAHHLIE NaNovku», «MTolel NoMaTe peiGky, HANO HA KPIOYOK
HacaguTh nNpVManKy, 3abpocuTs yaouky B Bo.uy, NOAOXPATE, NOKa Puifka KMOWeT,
BWTAWMTL 3AUESNMBIUYIOCA 38 KPIOYOK
Ana yreepxaeHnii pexnapaTueHOro oA yxaxmre, KaKxue M3 HMX JomycxkaloT npeol-
pasosaHWe K NPOUSAYPHOMY, & ONA YTBEPXASHWMA NPOLSAYPHOrO BUAA YKAXWTE RO-
nyckaotiue NPeotpaszosaHne K ASKNGPATUBHOMY U BLINCAHUTE 3TH NPecGpasoBaHMA.
6) fina yreepxaeHMil M3 3aaaHMA 4, KOTOpHIE WMEIDT O8KNapaTMBHLId xapaxTtep,
BbOSAWTE Te, KOTOpHIE MOXHO NpeobpazoBaTh B NPOUSAYPHYIO MHGOPMALMID, W 3a-
NUWKTE NPeoGpPa30BAHHLIE YTBEPXAEHHA.

B) [Ana yreepxaermii U3 3anaHma 4, XOTOPLIE UMEIOT NPOUEAYPHEIA Xapakrep, euiae-
NUTE Te, KOTOPLIE MOXHO NPeobpasosary B AGKNAPATIBHYIO WHEOPMaUMIO, v 3ann-
WHTE NPeoBpPaA30BAHHLIE YTBEPXKASHWA,

r) FipusaaMTe CBOM NPUMEPLI ASKRAPDATUBHOW W NPOUEAYPHON WHGgOPMAaLIMK, NocTa-
paitTece, 4Tobn Cpeav NPUMEpOR GulNM YTEENXASHMA KaK npeobpasyembie w3 0a-
HOMO BMAA B OPYroi, Tak U He npeolpasyembie.

4 :I:mue Ko:xﬂm AN\ poueHna npocroﬁuuu(

Bnepene koMneioTep (Hasmeapmuiica rorma eme 9BM) npo-
ABAA cebda He KAK HHCTPYMeHT ORICTDEIX BEIYHCIeHHHN, 8 KAK HHCTPYMEHT
Ana o0paboTkn GoapmHUX o0LeMOB HHGOPMAIMH B CBAZM ¢ CO3TAHUEM
KOMIIBIOTEPHEIX 0683 JaHHHX H CHCTEM YIOPABJEHHA MMM, XOTS CAMO IO~
HaTtHe «fas3a AAHHKIX» B IIAPOKOM CMEICJI€ HE CBASAHO C NOHATHEM
«KOMIEIOTEPs. Bear Hepenko 6asy DAaHHBIX ONpeReJ AT KAaK MeHTPAAH-
30BAHHOC XPAHMJAHINEG XAHNHBIX, B KOTOpOM olecnmeueno XpaHeHHe, mep-
BuuHAA ob6padorra M nouck mndopMmamuu. B sToM cMEIcTe Mobaa xap-
TOTeKA WIH faxe KATaaor Ha GyMadtHOM HOCHUTeNE TOMNEe HPeACTABIAIOT
cofboit Gasm paRANX. HOo MMEHHO CO3ZAHHE KOMIBIOTEPHEX XPAHUIHIY
CHCTEMATHSAPOBAHHON HHQOpPManHu DpH 00A38TeNbHOM HANHYHH IpPO-
TPAMM, NOSBOJIAIOOIMX MAHHOYJAHPOBATH ¢ 3TON HH(pOpManmeii, mpuse-
JI0 K TOSBJICHHIO TepMHHA «0aza AaHHHX». CroBa «0asa JaHHEX» Oy-
EYT HepeOKO HOABIATECA B HOCNEXVIOIIEM TeKCTe YUYeOHHKA, IOSTOMY
ME 6yAeM HOJBIOBATHCA OOMIENPHHEATHIM JIA HUX coxpamenmeMm Bl
KaxoBo e maznagenne 6aspl AaEENX? Pemenme Kakux madpopmMa-
DHMOHEMX 3889 NPpH3BaHA OGCHAY:XUBATE 9TA HEPOPMATHOHHAS TEeXHO-
norua? OTeeT, KOHEYHO, ACEH: XPaHeHMe M nmouck HHpopmanun. Taxoii
NONCK cHCTeMA ynpasideHHA 6azolfi zammmx (coxpamennce CYBIl) npo-
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M3IBOANT MO 3ANPOCY, KOTOPLIN MOJIB20BATENE AApecyeT uMeiollelica B ero
pacoopasxesnn Gase ganEmX. MOMKHO CKA34Th, ITO OCHOBHAA GyHKNUA
0aA3H AAHHEIX — BRIJABATE OTBEeTH HA NOCTYNAOIMAEe 3AOPOCHl, Ecan
CHCTEMA YUpaBJeHHs 0a3oif JaHHBIX He yMeeT OTBeYaTh HA 3AIPOCHI,
TO BCE €€ OCTAJNBbHBIe QYHKUMN GecCMLICJeHHEL.

Yro TaKkoe 3ampoc, MBI oBCYAUM HECKOJILKO Mo3ie, a celluac pac-
CMOTPHM, KaxkHe OLIBaioT 6a3sl AAHALIX M KAKOBH MX BO3MOXKHOCTH.

fasa AAHERIX ODpPeAHASHAYEHA AJIA DEIICHHS ONPEAeJICHHOTO
Knacca 3a4849. 1A Kamaoro Kiacca 38489 XapaxkTepeH cBoil mabop obn-
eKTOB H X HpH3HaroB. ITosToMy B coorBercTBylomue Bl Gyayr pasmmy-
HHMH — ofHa Bl myxHa, uToOH PA3LICKATHE HYRHYKO KHHUIY, H COBCEM
gpyraa ana obmerueHna paboTH AMpexkTOopa mKoAH. dake ecam B pas-
HHX Oazax o0BEKTHI H OAMHAKOBLI, HAGODH HY:XKHBIX TPH3HAKOB MOTIYT
OKA3ATECA pasEeIME, Hanpumep, OBOINEBOAA HHTEDECYIOT YDOMKANHOCTD,
CPOKH IOCceBa B YOOpKH OoBollell, mopapa — KAaJOPHITHOCTE OBOINEH U pe-
menTH OBOLIHMIX OJIOX, & AMPEKTOpa OBOMIEXPaAHANHIIA — YCJIOBHA
XpaHeHHd (TeMIepATYpa, BIAKHOCTH, OpeJebHAA AIHTEIbHOCTh XpaHe-
HEA B T.1I.). JI19 BeTOpHKa BAYKHBI NCTOPHYECKNe CBeASHHA O CTpaHAX,
Ana reorpada — reorpadpmaecKkne, AMA SKOHOMHCTA — SKOHOMHYIECKHE,

Kax e mpeacraBiens B B]l cBeserna o6 obpexrax? O6maHO 3TH
CBeleHHA ABJAIOTCA 3HAYEHHAMH TeX NPHU3HAKOB, KOTOphlie, KAK MBI
BHJENH, 00BABJCHH CYIEeCTBCHHBIMH ANA BeeX o0nexToB TOolt Gasu
JAAHHEIX, ¢ KOTOpPOH HMMeeT nelo NMOAL3OBATENE. B Teopun 6a3 JAaHHHIX
OPH3HAKH 00BeKTOB HABHEBAIOT ATpHOyTaMu. Ilna kEUr HAGODPOM Takmx
aTprlyTOB ABIAITCA HASBAHMe KHHI'H, UMS aBTOpa, I'ojl H3ZaHHA, H3-
AaTeNsCcTBO U T. A. Jaa paGoTHHKOB HeKOTOPOIO NPeAnpHATHAA ATPUOY-
TaMu OyxyT daMuaIna, UMA, AONMHOCTS, 3apalBoTHANA INATa, JOMALITHUM
anpec, ROMAImMEWA TenedoH H T, A. Ho ana tex me mopelt B Gase aaH-
HEIX OOIAKJIHAHKH 498CTh aTpH0yTOR, KOHEeYHO, COXPAHUTCHA, HO IOABAT-
CcA H HOBHe, HAIPpHMeD KaxkuMi GojesHAMA §0jiesl JAaHHBIA 4YeJIOBeK.

ST1o HebGonpmoe obCYy:RAcHUE TOrC, 4UTe Takoee 0asa AaHHBIX, TOHA-
suiBaeT, uTo mobas Bl npeacrapaaer coboit nEGOPMAIHOHEYI0 MOJAEID,
B KoTOopoif mapaMeTpaMu ABAAoTca ATpHOyTH 00BekTOB. Takme Mome-
AU OPUHATO HA3LIBATL (paxTorpadmuecKHMM, & caMu 8asnl JaHHEIX —
HEQOPMANHORELIME CHCTEMAME,

Celigac B MHEpPe CO3AAHB COTHH THICAY a3 NAHHEX. OHM HCIOOIb-
gyorca B 6uOanorerkax M GOJMBHMIAX, B M'MAPOMETEOUSHTPAX H HA 38~
BOJaX, B MArasMHAX M ILIAHUPYIOIHMX OPraHU3anuax, B GaHkax U gact-
HEIX PupMax. TemaTnueckne 6a3bl JAHHHIX AJA Y3KHX CHEIHAJHCTOB
HA3LIBAIOT OAHKAMH NAREEFX. 3TO MOMXeT OLITEL GAHK AAHHBLIX IO MUK-
pompomeccopaM, GaHEK IO JEKapCTBCHHRM CpeAcTBaM, Oamk myluimia-
nuit B obnacTd AgepHOl PU3MKM H T. @,

B mameif crpaHe ZelicTBYIOT HecATKH OaHKOB maHHHX., Ilomamyii,
caMulii Goasoroit m3 HUX — OGaHK AaHHEX PoccHMcKOrc MHCTHTYTA Ha-
yuHOH M TexHHMdYecKkoil madopmannu. B meM coaep:xutca Goaee 6 mau
6nbnuorpaduaecKEx CBeJeHHH 0 KHHraxX H CTATEAX NPAKTHYECKH IIO
BceM oTpacaaM 3HaEmH. ToT, KTO mOoKymaer apmaluieTH, DOJAL3YyeTCA
YCJIYraMM APYTOTO KPYIHOTO OAHKA JAHHBIX HAmMeEN CTPaHBI — CHCTEMOR
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«Cupenas. C DoMOIIBI0 KOMIBIOTEPA KACCHD CBASLIBAETCHA ¢ IEHTPANL-
Holi Goarmoii O9BM, HaxoAAmeHcA 38 THCAYH KHAOMETPOB OT HEro, mno-
JAyUaeT CBeJeHHS (0 HANHIHMH MeCT Ha JAaHHHA peiic m meuaraer Gmuer.

HRTEpDHET TAKMXKE COAEPKHUT GONBIIOe KOAWYECTBO CAMMX PA3HO0O-
PasHERIX 0as ZRHHHX. 9T0 M 00IIeA0CTYNHEe GA3H AAHHLIX, H Ga3H AaH-
HHX CyTry00 cHenHaanrHOoro HasHadeHnsa. Ilouck B HuTepHere ocyllecTs-
AdeTca ¢ MOMOINLI0 MOMCKOBEIX cHcTeM. CpeAH PYCCKOASHYHEIX IOHMC-
KOBHIX CHCTEM JHUAEPAMH MOMKLHO HASBATH

fAndex (http://yandex.ru),

Google (http://google.ru),
Rambler (http://www.rambler.ru).

fcro, uro aAna sddexTnenoli o6paborkn MHPOpPMAIMHE, NpeACTAB-
adenoii B BJl, xpanamueca B Hell ZanHbe AOKHLE GHTH CrPYNIOHPO-
BAHEI B COOTBETCTEBHE ¢ TOM mim mEOH CTPYKRTYpoil arpmbyrToB. B 3aBm-
CHMOCTH OT CHoco0a CTPYKTYPHPOBAHHA PASAHMAIOT HECKOJNBKO BHAOE
6a3 AAHHHIX: HOPAPXHYECKHe, CeTeBble H PelAlHOHHbIe.

B Hepapxuveckux 0a3ax AARHHHX ATPHOYTH CONOAYHHEHB MeXAY

cofolf TR, YTO AaHHEe 00PA3YVIOT APEBOBHAHRYIO CTPYHETYPY. 9Ta CTPYK-
TYypa S3AHMCTBOBAHA H3 GeCKOMIBIOTEPHHIX AHANOTOB — pDASAHYHHX

KATAJIOTOB, CIODABOYHHKOB M T. . CKaXeM, ABTOPCKHEA KATANOr KHHT,
B neMm raasmml atpulyr — daMmiama apTopa, caepyiommil arpubyT mo
SHAYMMOCTH — HA3BAHHe KHHIHM, CJHEeAYIOINil, X NpHMEepY, H3ZaTeNb-
CTBO, Janee — roj uU3gaHuda u T. X. TeM caMbiM 3amMCH B TAKOM KaTa-
aore OyAyT yOopAZoueHEl CHAYMAAA B andaBHUTHOM NOPAAKe ABTOPOB,
ARA OZHOTO ABTOpPA — B A/KPABHTHOM NODAAKe HASBAHHIEA, 3aTeM AAA
OAHOTO HA3BAHMA — B AKDABHTHOM NOPAAKEe H3AATEIBLCTE, HAKOHeI,

ABTOp |-t ABakos
HassaHne |—» ABCONOTHBIR NOTOK OTHOCUTENEHEI NOTOK
Uanarenscteo |—»| Anuda Bera Bera Famma

fon — 1996 | 11997 | [ 1994 | :2000 { | 1999 | | 1989 | | 2000
Puc. 2.1




UndopmounoHHOa AEATENALHOCTL YEeNnoBeKo
63 M UCNONL3IOBGHWE B HEl KOMNLIOTEPHLIX TEXHOSNOMMIN

AN OZHOTO M3ZATEJNLCTBA — MO roaam m3zammsg. Ha pmeymre 2.1 mo-
KA3aHO, KAK BBRIMNAART COOTBETCTBYIOIIAA CTPYKTYDa sammceii,

Komeuno, ecim Tpefyerca HafTH Bce mpomssefeHHss AGaKoBa HIH
J060ro ApPyroro mMHCATENS, TO 3TC CAENATL HecJHOXKHOo. OaHako HalTH
B TAKOH CTPYKTYpe, HAIPHMEp, Bce H3AAHMA, BHOVINCHHBIe H3AATEAb-
cTBOM <AJpdar, 6yger yke He Taxk Jerxo. Jlaa nmogofubix neneit co-
CTABJAIOT APYyroii xKartaaor. OZHAKO XPAHUTH MHOIO Da3IMIHEIX KATA-
JIOTOB, T.e. HepapXUUYeCKH OPraEM30BAHHHX CHOHCKOB, HAKJAZHO JAXKe
ANA KOMIBIOTEPOB ¢ GOabION IMaMATHIO.

CereBan Gasa ZAHHRIX npeacTaBaseT coboll Goaee O0IYIO CTPYKTY-
PY. HeXenum Hepapxmiueckas 06aza: B Hefl sjeMeHTHI CBA3AHL NPOHS-
BOABHKIM 00pazoM. Kamariil s7eMenT MoXceT OLITL CBA3AH C IPOH3BOMAD-
HEM KOJHYeCTBOM APYIHX 2JeMeHTOB M3 pasHHX ypoBHelf, Cerenyio
6azy ZaHHMX yA00HO DPOEKTHEDPOBATH, HO TPYAHO DPealn30BATh B Heil
yopaBjeHEe TAK, 9TO0H 3d@deKTHBHO OCYMIECTBAANCA IIOUCK HYKHOH
nadopMammn.

PenauuoHHpe 0a3H AAHHBIX HA CeTOAHAMHEUE AeHL — OZMH H3
HaubGoJee pACOPOCTPAHEHHHX BHAOB KOMNOBTEpPHHX (a3 AAHHHX,
B Takoit 6aze Kaxkgaa sanuchk npeacrasager cofoil ynopazoueHHRIl Ba-
Gop sHauennii arpmlyros. Haupumep, B TOM e NpHMepe ¢ KHHTAMH
OfZHA BANHCH BEITVIAAHT TaK:

Abaxos, AGconwTHBI NOTOK, Bera, 1994,

Bee Taxue 3amncH yaoOHO NPeACTABAATH NOANHCAHHHME OZHA NOX
Apyroit B Buge Tabaunn. Kamanil cronben B Takoil Tabaune — 5T0 He-
KoTophill atTpulyT, & B COOTBETCTBYWINYI0 KJIETKY 3aHECEHO 3HAYCHHe
aroro arpulyra. Hanpumep, B Tabanne 2.1 npeacrasneHa HHPOPMAIINRI
0 KHHTAX.

Penauuonuag 6a2a BAHHBEIX — 9T COBOKYIHOCTE HOAOOHEIX TaGmmi
(o ToM, moueMy ee HASHIBAIOT PEAANNOHHOHK, MH NOroBopmM B § 34).
Baxio Opr 9TOM, ITO MeXAY TAGIHMIAME MOTYT OBTh YCTAHOBJEHH CBS-
aH, YRKAIHBAIOIMAE HA COBINSACHHe MHOMKECTBA 3HAYCHHH ANA PasHEIX arT-
pulyToB. 3TO MOSBONAET NPH NOHCKe HY:KHO# MHDODMAIIMH HmepeXOAMTL
OT OAHOI TabAHDH K Apyroi, moaydasa OTBeTH HA TAKHe 3aHPOCH,
KOTODble HeAb3sA MOJYYUTHL ¢ MCMNOAL30BAHMEM TOABKO oZHol Tabamme.

Yrobul moayunTs B8 Tarko#t $a3nl HyMEYI0O FHOODPMATHIO, COCTABIA-
10T 3AHpPOC, B KOTOPOM YKASHBAIOT H3BeCTHHE NOJNbIOBATENH 3HAYCHHA
aTpubyTOB H OTMEYAlT, KaKy0 HEQPOpManuio TpebyeTrcs NMONXYUHNTD,
T, 8, PHAYCHUA KAKHX ATPHOYTOB BHIBECTH HA KDAH KOMIOLIOTEDA.

HanpuMep, ecJH HYXHO Y3HATH, KAKHe MPOH3BeNeHHUA HedaTAN
B H3AATENECTBE «Albdas mucareabr Adaxos, To Ana arpulyros Aemop
H Hadamenvcmeo aapawrca 3padeHua Afaxos m Aapda cooTBer-
CTBEHHO (MOYKHO CUHTATh, IT0 3HAYCHHA STHX ATPHOGYTOB COejHHeHBI
COI030M 1), & B KaYeCTBe 3aNDAIINBACMOro aTpubyTra HajO OTMETHTDH
Hazeanue.

JomycTHM, BH pasHICKHBAETE OPOH3BeAcHHEe, OpO KOTOpoe JHIIb
IDOMHHATE, YT0 TO JAH ABTOP ¥ Hero AGaKOB, TO JH H3ZABAAOCH OHO B H3-
JaTenrcTe «Aubias. Toraa COCTABAAECTCH 3AOPOC, B KOTOPOM 2HAYCHUA
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TaGnmuya 2.1
Astop Hassanwe Hanarenscrao Fon
ABaxoB ABCOMOTHLIH NOTOK Anstha 1995
ABaxoB AGCONIOTHLIW NOTOK Anstha 1997
Abaxos ABCONIOTHLIH NOTOK Bera 1994
Abaxos ABCONIOTHLIH NOTOK Bera 2000
Abaxos OTHOCUTeNLHLIH NOTOK Bera 1999
Abaxos OTHOCUTENLHEIR NOTOK Framma 1988
AbaxoB OTHOCUTENLHEIR NOTOK Framma 2000
Bakos Beuynnit noner Tay 1804

aTpubyroB Aemop n Hadameavemao coeANHANTCA €01030M ual. He-
KOTOphle M3 3ANpAIIMBAEMLIX ATPpRGYTOB MOryT ObITh 00LsABIeHE 006a-
aaTelbHO MpHCyTCTRYIOmEMu, Hanpmmep, miofas KHUra Beerza MMeeT
Kaxkoe-HRGynr HASBAHHME,

Han zagEeMH, XpaBEAIDHMHcA B Bll, MOXXHCO BHUOONHATE HEKOTO-
PHe onepaumu. OfHO# N3 TAaKMX omepanuit ABAgETCA COPTHPOBKA.
Moxknro gats ykasanume CYBJl pacmonouTs cTPOKH B Tabamne no BO3-
pacTaHHMIO MAN YOHBAHHIO 3HAMEHUHA 3AMAHHOTO YHCIOBOrO AaTpHbyTra
anGo B anpasuTHOM HmOpAAKe, ecAm arpubyT mMeeT cuMMBONLHEIN THH,

IIpaBana COCTABJCHHA 3ANPOCOB H BHIOGJHCHHA OUepAnEi Haf
AAHHEIMHA ¥V KaxXaod 0asw JaHHHX, PasyMeeTcd, CBOHM; OCBIYHO OHH
ONHUCHEBAIOTCA B HHCTPYKIMH noan3oparento. C ogmoit us CYBI BH
NOSHAKOMHTECH, BHINOIHAN nadopaTopHyio pabory 4.

S S N e R AN TR T D e e A TR D S G e A CRDE L T O T e TR e T
BONPOCHE K 3ABAHMA
0 Y410 vaxoe Gaza panHbix? Yo Takce CYBA?

0 Kak Bbl ayMaeTe, ANA Yero NPeaHasHaYeHa onepauwa copTHpoeku B BI7?

€ B mynrax 3Toro 3anauMA yKkazaHi HalsaHMs 63 ASHHLX, KOTOPHIE MPEATIONAraeT-
¢ coagare. lnA xaxgoid K3 npoexTupyemelx $a3 HasosuTe atpwbyThl, KOTOPHE Bl
npeanoxnn Gol MMeTh B o706 B Yiaxwmre Tacke ans kaxxaod u3 BI, kaxyo crpyk-
TYDY — WepapxuvecKyio, PeRALMOHHYID AW CETeBRYI0 — YMECTHee BCEro, Mo Balse-
MY MHEHMIO, ANA HEE MCNONL30BATH:
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NudopmaumnoHHan AOATONEHOCTE YOROBEKaA
# MCNONLIOBOHME B HOH KOMIBIOTOPHBIX TOXHOROTHIR

a) Bl «Mo4TOBLIE MAapKKu»;

6) BAA «MeTannkix;

) Bl «CTpaHu EBponix;

r) Bl «OpraHuueckne KWCNOThI»;

A} B «Bopcembl ...» (BMECTO MHOrOTOuMWA NOCTABLTS Ha3BaHwe saweid obnacTwy,
Kpasn WK pecnyGnuku).

MpegnoxnTe Kakyin-nMGO NONBSHWO, HA BaW 83rnAa, GA3Y AAHHBIX M YKaXUTE BXO-

aswme B ge cocrae artpulyThl.

MycTe npoexTvpyeTca Bll «KynvHapHoie peuenTtolie. Kakyio CTRYKTYRY — HEPapXmiec-

Kyi0, [ENALMOHHYIO UAW CETEBYID — YMECTHEe BCEro, NO BaleMy MHEHWD, NCTIONb-

30BaTe ANA Takoi BA? MNMpueeauTe aprymMeHThl B NOAOSEKKY CBOSI TOMKW 3PEHWS,

B BEA «Osepa» XpaHATCH cheaywiumwe ceeseHus of osepax mMpa:

+ HAasBaHWe ozepa — arpubyr Hassanwe;

s MACWAaAL, KB. KM -~ arpubyT fnowags;

= MakcumanesHaa raybvna, M — atpubyr Fayluna;

= KOHTMHEHT, Ha KOTOPOM PacnonOXeHO AaHHOe o3epo — aTpubyTr Kowruwenr,

& BHICOTa HBA YPOBHEM MOPA, M — atpubyT BawoTs;

+ MPONCXOXAEHHE (TEKTOHWYECKDS, NaryHa, BYNKAHWMECKOS, 3anpyaHose, NeaHWKO-
808, KapcToBoe) — avpubyT Mpowcxawgense;

s HANWHME WUNKW OTCYTCTBME CTOKA — aTpulbyT Crok.

B sanpoce k aToi Bl yraswealorcR HassaHue atpmlyTa M 3HGMEHWRA, NO KOTOPLIM

Tpebyerca npoBecTH nowck. Hanpumep, utolul HaitTM Bce 03epa © raybuHOIi Gonb-

we 100 M, cOCTAaBARETCA 3anpoc

FyGuna > 100,
a ANA HaXOXAeHUA adPMKAHCKMX 03ep, He UMEeIoLMX CToKa, noTpelyeTca sanpoc
Konrmienr = Appuka » Crox = Her,
CocrasbTe 3anpocsl, NOSBONAVIME HANHTH:
a) BCe o3epa-Kapnukn (Nowaae mextwe 100 k?);
6) Bce 03epa ¢ naowaasio Gonee 10000 km? n rayGuron Gonee 500 m;
B) BCE 038pa, PacnonOXeHHbie Buille 500 M, xpOME adPUKaHCKWX
) BCE& aMePUKaHCKWE O38D4a.
Kako#i sanpoc BLl «Oszepa» (cm. sapanue 6) Hago chopmynmposate, yTobul Bbi-
ACHUTY:
a) Bce RU 038PA NEAHMKOBOTO NPOMCXOXAEHHMA mentde 100 m;
6) ce nn 0zepa meanc4e 100 M UMEIOT NEAHNKOBOS NPOMCXOXAeHWe?
Onnaxan WKONBHWK pellMn Bocnontaoeateca Bl «Oaepa» (oM. sagaHue B), yTobul
HaATKH BCEe adpUKaHCKME W asCTpanuiickMe osepa. TyT noaowen 30YMLIWNSHHWK
1 GLICTPO COCTABMR CNEOYIOWMIA 3anpoC:
Kowrsnenr = Appuka » KowruweHT = ABCTpanua.
B B He 0OKa3anoCe 038P, YAOBNESTBOPAWIWMX 3TOMY 3anpocy. OGbAcHMTE nove-

My. Kakoid 3anpoc Hano COCTaBuTh, 4TOOH NMORYMMTL HYXHYIO WKOALHUKY WHGOP-
MaumMo?

CnpoexkTupyiite GakTOrpahUNecKyid MOaENs Bawero Knacca. Jina aToro Hano onpe-
AEAUTL aTPUOYTLY, NO 3HAYEHUAM KOTOPHIX GYOYT PA3bICKMBATLCA OTEETH HA PasnNMy-
Hble 3anpoctl — O AOMAELIHEM aapece, 0 pogMTenax, of ycneeaemocTH, of UHTS-
pecax ¥ T.n. CocTassTe NCAXOAAWMA, Ha Baw B3rARA, CNMCOK STPUGYTOB.

3—retin, 10 xa.
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@ Boinonrme 3apanwe 9, Bul yKas3anu CYLIECTEEHHLIe NAapaMeTpul WHGOPMAaUNMOHHOR
Mopenn Bawero knacca. Oxmn cTaHyT atpubyrammu Toil Gasst faHHEX «Knaccs, KOTo-
pyo B SyaeTe coanasarth, BuiNonHAs naGopatopHyio paboty 4. Huxe chopmynmpo-
BaHbl BOMPOCH, HA KOTOPLIE AOMKHA YMETE OTBEYATE NPOSKTHRYeMas Bamu Oasa
AanHe. MposepeTe, BOCTATOMNHD NW ANA BTOrO TEX ATPHOYTOB, KOTOPHE Bbl YXe Bbl-
ASAKMAM, W, BCAKW HET, ROGABLTE HEROCTRIOWWE;

a) ¥ xoro pers poxasHua B Mae?

6} KTO XMBeT Ha TOH X6 ymue, rae pacnonoXeHa wkona?

8} KT0 cambiii Mnapwinil y4eHMK 8 knacce?

r} Y xoro gosma ecte cofiaka?

A} KTO M3 Manb4wKoB KNAcCa Camblil cTapuivin?

2) KTO nocewasT CnopTUBHLIE CeKUMK?

x} ¥ koro nepsoro 8 Texywesm ywelnoM rogy Goin AsHb pOXasSHUA?
3) KT0 M3 MamuMKoe 3aMMMAETCA B Nepsoil NoArpynne WHOCTPAHHOTO A3iKa?
1} MIM2IOTCA AWM B KNacce OaHOGAMWNLLILI?

K} MmeoTcs nn g xnacce 6patea » cecTpul?

n} Y koro B KNacce MMENTCA GPaTen MM cecTpw?

xcnepumenT cnocol nosHanma. . '
§13 Kmmpu::Gmw puyn::aﬁn PKCTIOPMMOHTO

Ha6mozerue no npaBy CYHUTAeTCA OZHMM N3 KPAEYTOJBHBIX
KaMBelt B mponmecce MOSHAHHA OKpYyXKamero Mupa. Halmiopas asa ad-
GdeKTaMHE, TOBTOPAIIMMHECA B OXHHX H TeX JKeé YCAOBHAX, YeJI0BeK 06-
HADY2KHBAJ SAKOHOMEDHEIe CBASH MEXAY ABJcHHAMH. HHOrAa aTH 3aK0-
HOMEDHOCTH HE BLIXOLAT 38 PAMKM HAPOAHBIX MpUMeT (HanpmMep, SpKo-
KPacHH saraT — K BeTpY Ha caeayiommil peuns). Ho m mEayunne
OTHDLITHA HepeaKO OCHOBAHEI HMeHHO Ha HalnwpeEnmax. MHoroJeTHHe
acTpoHomuieckrne Halmoaenna Tuxo Bpare sersin B 0cHOBY chopMyan-
poBaarmx W. KemnepoM 3akoHOB ABM)KeHMS njaHer. CayuaitHo mposas-
JeEHas GOTONJACTMHKA OPHUBENA K OTKDBITHIO DEHTTEHOBCKHX Jydeil.
A BoT Kax ommcriBaeT Mailikn Papaneli cpoe OTKDHITHEe ABNCHHA JEKT-
poMarauTHON mHAYRONN: «f1 B3an ouauEapIdecKnii MarmnTHEH Spycox
¥ BBeJ OJHH erv KoHem B IPOCBeT COIHMPAAH H3 MeXHOH NpoBOJIOKH, CO-
exaEeHHEON ¢ ranpBaHoMeTpoM. IToTOM A GHICTPEIM ABHXKeHHEM BTOAKHYJA
MATHMT BHYTDL CHMPAAH Ha BCI €0 AMHHY, M CTpeIKA FaJbBAHOMETDA
KAYHYJAach. 3aTeM 8 Tak xXe OLICTPO BHTAINNJ MATHHT N3 COMDAanH,
H CTpeJKA ONATHL KAYHYNACh, HO B IIPOTHBONONOMKHYIO CTOpOHY. Kaua-
HHA CTPEJKH NOBTOPANACH BCAKHI pas, KAK MATHAT BTANKHBAJNCA HIH
BHITAJIKHBAACA. JTO SHAYHT, UTO NIEKTPHUYECKAA BOJHA BOSHHKAET TOJAL-
KO HPH ABH)KeHHH MATHHMTA, & He B CUAY cBONCTB, NIDHCYHMIMX €My B 0O~
Koes. IloueMy cnupans, HOUYeMy ABMIKCHHE MATHUTA — 3TO VACH FeHHA
HpeRYraALIBATE, HPH KAKHX YCAOBHAX YAACTCA O0HADYXRHTE HCHKOMBIN
abdexr. Xors HeMMmHE HANOMHHMTH, YTO OT MOMEHTA, KOTHA VIeHHH
mocTaBMa mepen coliolf 3ajauy <NpeBPATHTL MATHETH3M B SJIeKTPHIECT-
BO», RO OTHKPHITHA HM 3JIeKTPOMATHHTHON HHAYVKOUH mpomao 10 aer.




MudopmaumonHnon ReaTenbHOCTL Henosexy
67 M MCNONLIOBUHNE B HOIH KOMNLIOTEPHLIX TOXHONOINIA

B coBpeMeHHON HaYKe SKCIPHMEHT 3AHAMAET BAYKHOE MECTO, AIA
ero OPOBeACHHA HEePeAKO TPeGYeTCA CAOMKHAA ANIADATYDA, €ro X0 KOHT-
PONEpYeTCA ¢ NMOMOIRBID KOMNBIOTEpA, & AAA 00paGoTKM NOAyIeHHRIX
B 9KCIEPHMEHTe DPe3YJILTATOB HCOOMB3YVIOTCS KOMIBIOTEDHEE TeXHOMNO-
run. Bor 0 HeroTophlx meTofiax oOpaloTKHM pEeayABTATOB SKCNEPHMEHTA
u mofigeT pevus B AAHEOM naparpade. PaccxkasblBaTh 0 HUX ME OyZeM Ha
OpAMEpax OIKITOB, KOTOPEIe BRI OPOBOAHIE HA YpoKax (H3mKH,

Ham mepsBHif OODHT GyZeT OTHOCHTRCA K 3aKoHy Oma. Cam I'.Om
OpHImea K ero GoOpMyJHPOBKe H3 CIeAyIolleli aHaNormu. OlexTpHYe-
CKHIf TOK — 9TO HAUpPABJeHHOE ABMXKcHHe (TOK) 3apAKeHHHX YACTHIL,
I'. Om ymozo6mn mOTOK 9THX UACTHIL BOAE B pere, pacxop xoropoit B ean-
HAIly BpeMenH TeM Gosmme, uem 60osmbme pasHEOCTH ypoBHell, onpegensao-
IAA CAMO CYIIECTBOBAHHE TEYeHHA, I YeM MEHbIOe Dperpaj Ha ee my-
™. POPMYIHPOBKA 3aKOHA BCEM H3BecTHA. Ecym ofosHadnTh uwepes I
CHJIY TOKAa, depe3 U majieHne HaANpsKeHHUA HA YUYACTKe IIenH, a uepes R
CONpOTHBJAEHHE, TO 3aK0oH OMa sanmmerca Gopmyioi [ = %

IIpeacraBrre ceba Ha Mecre I'.OMa, TOABKO 9TO chopMyaHpPOBAB-
mero 3aKoH. Ilepes HaAMH CTOMT 3aja4a NPOBEPHTH €0 JKCIepHMEH-
TanbHo, Kak pemuts ary sapauy? Beoomuum (cm. § §), uro Ha nepsom
arane HYKHO ONPEAENHTh, UT0 OyfAeT CIYRHTL McXOoRHOl MHGPODManu-
eii. Ml MOMKeM HemOCPeACTBOHHO H3MEDHTH HANPAMKEEHO H CHJIY TOKA,
TOrga 3HAYEHHA BeamduH UV m I paaayr HaM Hcxoneyic mEbGOpManmio.
l'unoresa — MMeHHO OHA BLICTYNAET 34eCh B POAM 3HAHWUA, OpUMeHde-
MOTO HA BTOPOM 3Talle DellleHHSA 3a8a4YH, — YTBEDKAAET, UTO OTHOIe-
HHE STHX BeNHYHH AOMEHO GLITH NOCTOAHHLIM JAJAA HKAKAOTO DHRCHDO-
BAHHOTO ofpasna MPOBOAHMKA 3ACKTPHYECKOro Toka. Tenepp AcHo, KAK
NMPOBOAHUTL SKCIEPHMEHT (BOT MH H NepelllIM K TPeTHEMY STAIlY pele-
HHA 3afa9u); OepeTcd HeCKOABKO DASAWYHHX IPOBOXZHHKOB, HA HX KOH-
IH MDORAETCA PA3AHUHOE HANPAMKeHUe H 3AMEPAETCH CHIA 3JeKTpHUYec-
KOTO TOKA, TeKYILero o JAaHHOMY NpopozHuxy. Ecau orHomenue Hanpsa-
JHeHUS K CHJI® TOKA MEHSCTCH AHINEL NIPH 3aMeHe OFHOTO MPOBOXHMEKA
APYTHM, TO THIIOTe3Y MOEHO CYHTATH NOATBEDEKICHHON, 4 3HAYCHHE OT-
HOILIICHAA KAK DA3 M IIPHHATE 34 BeJHYHAHY CONPOTHBICHHSA JAHHOTO
IPOBOAHHKA,

IIycTh AAA HEKOTOPOTO MNPOBORHHUKA HNONYYHNM PKCIEPHMMEHTANb-
HEIe AeHHHE, NPeACTABACHHABIC B Tabaune 2.2,

Tabnuua 2.2

u,Bj 38 4,5 6 7,8 9 10,5 12 13,5 15
I, Al 0,031 | 0,045 | 0,055 | 0,074 1 0,092 | 0,106 | 0,119 | 0,138 | 0,148

g 0,0103|0,0100|0,0091{0,0099(0,0102|0,0101 | 0,0099|0,0102| 0,0099

B Tperseil cTpore TAOAMIE MB ODOACUMTAAH HCKOMOE OTHOIICHHE.
BugHo, 4T0 0HO Ae#CTBUTEALHO HPAKTHYECKH NOCTOAHHO. OTHIOHEHHA

1
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Jerko o(BACHUMBI — HE B KAKOM 3KCICPHMEHTE HEJb3A COBEpIOeHHO
TOMHO NPOU3BECTH HIMEPEeHHH, Ja H CBOHCTBA IPOBOJHHKA NOABEpIHe-
HEl BARAHAK PASAHYHHX (PAKTOPOB: HEMHOTO M3MEHMUNACH TEMIIEPATY-
PA HIM KAYeCTBO KOHTAKTOB H T. II.

Ho raxoil yke IPUEATL BAIAYAHRY HINEpASMOro conporusierna? Ho-
BOABLHO uacTo GepyT cpezHee apmpMeTHUECKOe NOTYIeHHEIX Pe3yAbTATOR.
Ozaarxo TeoprAa OomMHOOK roBopuT, UTC (oNee OPABMIBLHO MOCTYNHTH MHA-
ye, HaneceM HAIDNM SKCTIepUMeHTANbHLIC JAHHLICe HA rpaduk (puc. 2.2),

Ha 2roM rpaduxe BUAHO, YTO NOAYYCHHHE B SKCICPHMOHTe 3HATES-
HHUSA OPARTHYECKH TOYHO JOMXKATCA HA HORKOTOPYIO nNpaAMyrR. Ee yraosoi

roathdunment k pasen %, T, @, COTAACHO 3aKOoRYy OMa k = % Tem

caMbIM Nepej HAMM CTOMT 3aia4a HaliTe mpaAMYyIo, KOTOpAA HANIYYIONM
ofpasoM OPOXOAHMT dYepes SKCIEPHEMEHTAJBHEE TOYKH. Takas sajgaua
MOXM(eT BOSHHKHYTE He TOJBKO NIPH M3MEpPeHHH COIPOTHBJEHHA IIPOBOJA-
HHRA, IIOITOMY VIeJHM eif OTAeNprHOe BHMMAHHe, OTJOXHB HA BpeMda
ofcyxaeEHe (PU3HIecKOl CTOPOHN HpoluieMEL.

Hrak, nycTh npu 3HaueHHAX HDepeMeHHON X, YKaSAHHEIX B Iep-
BOl cTpoke Tabammu 2.8, MOAYYeHR COOTBETCTBYIOIIHE 3HAYCHHSA
nepeMeHHOR Jy, B ME IPEANOIATASM, YTC 2TH NlepeMeHHble CBA3AHH

BABHCHMOCTBIO ¥ = RX.

Tabnuya 2.3 HcxoMaa npaMas BrIGHpaercs

TaK, 4TOOH TOYKHM, COOTBETCTBYIO-

X | ® | X e (Xu-a| X IIHe SKCIICPAMOETANLHEIM AAHARIM,
HOXOAQHNIACE KAK MOXKHO Gaume

¥ Il | ¥ | - [¥ac1| ¥a K npaMoii, maobpaxawimeil sasm-
CHMOCTE Y = kx. Bpax JH MOXKHO




NudopmoumMonHag fearensHOCTE Yenosexa
69 U MCNOML3OBOHHE B HOH KOMNBIOTEPHLIX TEXHONOIMN

0XKHMAATH, YTO OPAMYIO YAACTCA PACIOJIOYKHTDL TAK, YTOOLI BCe TOUYKH OKa-
saMuCh OAMHAKOBO GIMBKHMHE K HCROMOH npamoii. IloaToMy B RavecTBe
KpHTepHA GIH30CTH BHIOMPAIOT CYMMY KBAAPATOB OTKJOHGHHH JHKCIE-
PEMEHTANBHEIX TOYEK OT OpaAMoM (Ha pHCYHKe 2.3 KaXjoe TaKoe OT-
KJIOHEHHe H300PASKEeHO BEPTHRANLHLIM OTPE3KOM).

3anmimeM yKasaHHYI0O BenmguBRy dopMynoi

(= kx)® + (e — kx® + oo+ Yoy — B, P + (y, — Bx,)° =
= !g(yi - kx)t.

B Heil eauHCcTBeHHON HeU3BeCTHOM BeJIHUUHON ABAAeTCA R, TAK 9TO
MOYKHO CYHATATh, 9TO ME HMeeM Aeno ¢ GyHRIMeill, apryMesETOM KOTO-
poit aBnserca k. Ham Tpefyerca HaliTu MUHUMYM oTol GyHKINH.
PackpoeM ckoOKH M DmepenuimeM BHIDAYKEHHe TAK, UTO0n AcHO OnLro,
KAKOH BHI HMeeT AanHAA QYHKIHA:

F(k)= (‘g Y- 2(§1 xyIk+ (‘):':l ).

Teneps BHAHO, YTC F(k) — KBagpaTHuHAA QYHKIHA BHAS
ak® + bk + ¢, rae

3 b=—23 3y
a= , 0=—2Y xy,Cc= A
=1 i=l ‘y" bly‘

3amMeTEM, GT0 cTapmui Ro>PPHUOUEHT NOAYUHBIIErocS KBAAPATHOTO
TPexX4ieHa BCEeraa OOA0EHATeNcH. Tarkasd GyHKIMS, KAK BAM H3BECTHO
H3 KypcA MATEMATHKH, NIPHHHMAET HAHMECHBIIESS 3HAYCHHE OpH

n a
2a 3 2

Unl
910 3HaueHne k ¥ OpuHUMaeT- y, T
cA 3a HCcKomoe., Meron, mocpeacT-
BOM KoTOoporo Oruno HalieRo 3Ha-
yeHue kKoahPunHeHTa NpPONOPHEO-
HAJBHOCTH, HAa3HIBAIOT MeTOAOM
HAPMEHBINUX KBAAPATOB.
BepHyBmHCHL K 387A4YEe O BHI-
YHCACHHH CONPOTHBACHHA, MH

MOJEeM HAINHNCATL, 9TO v 1
nt
1 Wttt il
R Ul +US+...+U ol &% e

DnexTpoHnYI0 TAGAMIY ANA BH-
YHCHeHHA CONPOTHBAEHKA Mo sToit Puc. 2.3
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Tabnuua 2.4
92, .ve..s' a_?" g LI I %N - T AT T
gzgﬁ gﬁra it B, .g»;;,,[u J,f£*~ a@g ﬁta":us‘; _i;-‘:,-;»’rﬂ;”@. BNy s,
A Hﬂﬂpﬂt*;‘eﬂne"cmlmm’ u? I“U  |[SUM(C2:C11)/8UM(D2:D11)
%@} <U;> <I;> A2~2 | A2*B2
@ <Uy> <Iy> A3~2 | A3S~B3
£
g <u, <Ly> [Al11*2]|Al114B11

$opMyie MOKHO BAIONHUTL TAK, KAK MOoRasaHo B Tabaune 2.4; B aueii-
ke El BuuHchafeTca conpoTHRIeHHe R,

Boiuvciaenusa ¢ mDOMOIIBIO NeKTPOHHOH TaGiIMOM BH IpoBejeTe,
BRINOJHAA JAabopaTopEy pabory 6. A ceifuac ofcyZuM OZHMH H3 BO3-
MOXHEX BADMAHTOB NPOUBENEHHS 3KCIEPHMEHTA IO H3MEePeHHIO COmpo-
THBJICHHA,

Hepegxo ana Toro, urofel TOMHee YCTAHOBHTEL pPe3yJbTAT sKCIOepH-
MEeHTA, er¢ ODOBTOPAIOT OPH OZHHEX H TeX e ycaopuax. IIycTe ®m v Hac
NPOBEZEeHO 71 ONEITOB IPH OJZHOM H TOM )Xe SHAYeHHH HaNpAXKeHuA U.
IIoxasaEuA aMOepMeTPa HNPE 2TOM BCe DABHO MOTJH IOJAYIETBCA DPAas-
auueeIMu. Torga Ana kB ME DoaydaeM cAeZYOIRYIO GopMyay:

LUALT +. . 41U 1[fl I, ru) P S
-—__m’

- 2 ==+
nl’ n\U U U n

rge depes Rk, 0003HAYeHO OTHOIDEHHE CHILI TOKA K NajeHHMIO HANDSA-
JeHHA, NOJYYAEeMOe B ONEITe ¢ HOMepOM m. OKazanoch, YTO B 3TOM
cnyuae KoahdbunreHT & paBeH cpegHeMy apadpMeTEYecKOMY Koaddroa-
€HTOB, BHIYRCICHHEIX N0 Pe3yALTATAM KaMIAOrO H3 OOBITOB.

Ofmumii e BHMBOA MOXKHO CHOPMYJNHDOBATE TAK: €CAU 8 IKCREPU-
MEHME HE USMEHAIOMCA YCROGUR €20 Nposedenus, mo OAR uamepsemoi
SCAUNUHDL 6 Kavecmae pesyrbmama MHYNHO 638mb cpednree apudire-
MURECKOE DEe3YAbMAmo8 6Cex npoeedenHilx Oonbimos.

IIo MeTOAY HAMMEHBLIIHX KBAZPATOB MOMHO PA3BICKMBATE H APY-
rHe JHHHE, KOTODHe (yAYyT ZOCTATOYHC YAOBJETBOPHTEJIBHO ONHECHIBATE
SKCICPHMEHTANRHO BHABJIeHHEHe 3aBHCUMocTE. ECcinH peus HieT o Au-
HeliHoli, HO He NpPAMO NPONMOPOUOHANBHON 3AaBHCHMOCTH, T.e. BABM-
CHMOCTH BEEa ax + b, rae b = 0, T0 RoodduUnMeHTH ¢ U b GyayT
BHYHCAATECS KAK PeIlleHHe CHCTeMH YpaBHeHRIL:

afx® +b%x = ixiy‘,
=3 =t

aZx + nb= Zy,

i=] =k



UndopmaumoHnan fesTensHOCTs YeNoBexa
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Ecan peub MAeT O KBAAPATHYHOM 3ABHCHMOCTH ax’ + bx + ¢, To
xoathdHIHEHTE! @, b ¥ ¢ TOAYUAOTCA KAK pelieHUe CAeAYIOmed cmere-
MBI YPABHEHHN:

aZx: + bef + chf - foyi,
i=1 =1 =1 =1

Jay x? +biﬁ +cXx = ‘ilx‘y,,

=1 =1 i=1

n 2 n n
ayYx; +byx +ne=3Yy.
=1 =1 =1

AHAJIOTHYHO MOKHO BRMHCAATh K0oddHDEeRTH ANA OIPEACTABNCHEA
SKCOCPHMEHTANBHBIX AAHHRIX MHOrOWICHAMH (0jee BRICOKHX CTeleHei.

IIpeuMyimecTBO MeTOZa HAHMEHBIIHNX KBAADATOB IepeA APYIrHMH
METOJAMH COCTOMT B TOM, UTO MMeeTcs NPOoCTOif BEIMHCAMTENLHEIN an-
TOPUTM RJIA HAXOMAeHHA KoohdunuenToB dyHKIME, nprbamxaromedt
TafAmaEe 38AAHHYI GYHKOHI0, — HYXHO PEeIONTh JErK0 COCTABJAC-
MYI0 cHCTeMy ypasHeHHili. EcTe H ADYras IPAYAHA TOID, 9TO MeTOX
HAMMEHBIIHX KBAJAPATOB AKTHBHO HCIOJb3yeTcH IpH 06paboTHe 3KcIre-
PHMEHTANLHEIX JAHHKX. OHA COCTOMT B TOM, UTO CIUHOKM MaMepeHwuit,
Kar OpaBHJI0, DOAYHHEHEI TAK HA3BIBAEMOMY 38KOHY OGOMBINHX YTHCET:
omulru ¢ GoabIMMHE 3HAYCHUAMHE BCTPEYalOTCA HAMHOIO pexie OIIH-
60K ¢ MAaNeHLKHMH 3HAYEeHHAMH. MOXHCO MaTeMaTHYeCKH NOKA3AaTh,
YTO B 3TOM CAyYae HMMEHHCO MeTOX HAHMEHBIIMX KBAADATOB AAeT TY
TeOPETHYECKYI0) KPHEYKW, KOTOpad Jo/xHA Onlaa O6H mOTyYMTHCA, €CAH
6Bl M3MepEeHHA TPOHIBOAENHACE AGCONOTHO TOYHO.

g,

P N P M e R N O Y T ™ T Y P = e

@ B uem cocrout MeTOR HaMMEHBLIMX KBARPATOB? B KaKVX CRYHasX LenecooGpasHO
erg npuMeHeHne?

e Kak AonxHA BLINMARETL GOPMYNA ANA HAXOXASHUA CONPOTHBNCHUA HEKOTOPOID K-
CUPOBAHHOIO NPOBOAHMKA, €CAKN Obi B IKCNEPUMENTe 3aAABaNM CHAY TOKA, a COOT-
BOTCTEVIOWES NAASHWE HANDKEHMA HA KOHLAX MPOBOAHWUKA WM3MEPANW?

e Bo Bpemn NOALEMA HA BOZMYWHOM WAape NPOUIBOAMANCE HIMEPEHUA TeMNepaTypul
C UBNbID YCTAHOBNEHUA 33BUCMMOCTH TEMNEPATYPH OT BbICOTE HAO, YPOBHEM MOPA.
BOT AaHHLE FTUX W3MEDEHWA:

Bricora, BM ,2118,22|26|3,0)|383)3,8

Temmeparypa, °C| 16 | 11 ;| 8 6 3 1 -2

Mpeanonaran, YTO 38BUCUMOCTL 3804OTCA NUHEHHOR dyHkunel ax + b, noaroToBb-
Te JanonHeHwe aNeKTpoHHo Talnuuw gns HaxoxasHua koabduumeHTos a w b no
METORY HAWMEHBLIMX KBAAPATOS.
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@* MNonuTaiTect 0G0CHOBATL METOM HAMMEHLLIMX KBAAPaTOs ANA HAXOXASHWA KOS M-
LMEHTOB B CAY4ae MMNOTE3H O AMHEHHON 3aBHCHMOCTH MEXAY UIMEPHSMLIMY BEAW-
YUHAMW,

§14 :nropu'm xax dopma wumupu npoueRypHoil

B §11 Mu oGcyanau, uro uadopManusa, Koropoil pacmosara-
€T YeJOBeK, MOKeT OHITEH AexnapaTHBHOH mAH nponeaypHol. Hamom-
HUM, UTO NOpoueAypHaAs MHGOPMAUHMA YKASHIBAET, KAK HMMCHHO IIOJY-
wmTe TpeGyeMuiit pesyarrar. HanGosee npocToit cnocol mpefcTaBieHHS
Takoif mAGOpMATHE — 3TO YKASAHHEe TOMY, KT0 OyZeT pelmaTe 3ajady,
NMOCHAeAOBATENHHOCTH AelicTBHil, NPUBOAAMIMX K AOCTHKEHHIO WeJH,
B § 7 Mm BAM HAOMHHMAH, YTO OPraHN30BAHHYI0 IOCAEZOBATEALHOCTh
JOMYCTHMEIX JAJIA HCOOJHUTENS NeHCTBHIl, IPHBOAAIMYI0 K ONpeeNIeH-
HOMY PO3YABTATY, HASHBAIT AATOPETMOM.

Bor npuMep nNpeAcTABI¢HHA NPOMeAYDHOR HEMOpMaNHH, COHCAH-
HBIf HAMU ¢ YIIAKOBKH uad:

i‘.v S TN SR S e T - Rl R st e L3 TR T S i PO R LT e L MY RO T
P

: Kak npMroTosuTes XOpowmwi uaii:

.2 e T BT S ——

2

- o BoxvnaTuTe CBOXYI0 BOMY.

» ONONOCHWTE 3aBaPOYHLIA YallHUK KPYTBIM KUNATKOM.

= Monoxute yail 8 3aBapoOdHLI YaliHMK U3 pacueTa opHa valiHaa
o NOXKA Ha 4allKy W CPa3y Xe 3aneiTe KMNATKOM. )
-+ Yepea 3 muHyTH pasmewaiire.

:+  lobaBeTe caxap NO BKyCY.

Sashmarr n ey

IlocMoTpeB HA DAYMKY 49ag ¢ APYINOHA CTODPOHEI, M OGHADYIKHIH TOT
e AJTOPHTM, 3AaTHCAHHEIN HA AETIHHCKOM A3HIKE:

¥ 3

¢ How to make a good tea:

. = Bring fresh water to boil. N
+ Warm teapot by rinsing out with hot water. .

© » Put one teaspoonful of tea per cup into the teapot and pour

+  immediately the boiling water into the tea. :
« Stir the tea after 3 minutes.

. = Add sugar to taste.

Hu y Koro He BOSHHKAET COMHEHHH, 9YTO 3T0 OZHH K TOT e AAr0-
putM. TONLKO OZHA €ro SamlHuCh CAeNaHA ANA HCIONHHTENH, [IOHMMAID-
mero anramitckuit ALK, A Apyrag — AJNS PYCCKOTOBODANIErO HCIOJ-



MuPpopmouMOHNOR RESTONBHOCTL YeNOBOKA
73 M NCNOJIL3IOBONME B HEH KOMNBIOTEPHLIX TOXHOMOTWH

HuTend. fSIcHO, YTO KAXKABI N3 MCIONHATeNeM OyAeT BHIOOAHATH OAHH
H Te e FelicTBHA, H MOSTOMY, Habmozaa 3a mx paboroii, MK He cMo-
MeM OTIHYHTL OJHOTO OT Apyroro. Bodee Toro, MOXKHO CHATH Ha BH-
ACOKACCETY BCEe MAHHOYAANHH OPH HCOOJHEHHH AJNNOPHTMA, A 3ATEM
OOKASATE JIO0OMY KHATEN 3eMjH, U eMy OyAeT ACHO, KaK 3ABAPHEBATE
uaii, A corepllIeHHO He BAYKHO, KAKOM ASKIK NOHAMART 3TOT KHTEJH!
Jna Hac e BaXKkeH BHIBOA, UTO OfHH H TOT XK€ AATOPHATM MoXeT GHITH
SANIMCAH pASHHIMH cmnocofaMM: B BHAe TEKCTA, CxeMoif aaropuTMa,
GOYHROHOEANLHON cxeMol ana mamueEN TeiopuHTa M T. 0. 3anuchs aa-
rOPHTMA HA A3BIKE, DOHATHOM (POPMANBHOMY HCIOJHHTEN), HAIHIBAST-
CA IPOrpaMMOH.

HcHO, UTO aNroOpHTM, 3ANMCAHHHIL HA NauKe Tad, NpefHa3HAYEH
ANA uejoBeKa. YeaoBerky Boo0Ile HepeZKO HNPHUXOAHUTCA HCOOJIHATH
PASAHYHEE aNropurMii. Ho ropasic DpHUATHee OOPYYHTH TAKYIO pa-
Sory xaroMy-EHOYAE ABTOMATHYECKOMY YCTDPOHCTBY, T. €. dopMaAILHO-
My HcoDojJgHuHTeno. Bosee ToOro, HepeAKO GOPMAABRHEIH HCOONHHTENAB
CHPaBHTCA ¢ ANATOPUTMOM rOpasfo Jy4llle YeJIOBEKA — YeJ0BeK MOKeT
OTBJIEYbCS M HETOUHO BHIDOJHHTE NpeANHCcAHHOe AeiicTBHMe, MOXKeT Bo-
ofime 3aZyMaThCA, CTOMT JIM MCHOAHATL JAHHEIR ANrOPHUTM, & MOMKET
HAYATE: €0 MOAMGHIUPOBATL, H TOTAA €CTh PHCK, YTO HCOOJHEHHE Al-
ropaTMa BOOGINEe HHKOIAA He 3AKOHYATCA. A BCe IOTOMY, YTO Ieao-
BeK, HAIlOMHNM, ABJAfAeTcA He GOpMAIbHBIM, A SBPHCTHIECKAM HCIOJ-
HUTEJIeM.

3aT0 B YMEHHH COCTABJATL ANTOPATMEI HA CeroAHAIIHUE AeHL
HERKaKOH GOPMANBRHEEME HCOOJHATENIL HE MOMKET OPeB3OHTH YeloBeKA.
CymecTBYIOT AATOPHTMH, NOIBONAIOINEE JAAA HEKOTOPHIX KJAACCOB
38789 ABTOMATHYECKH CTPOHTE AJTOPHATMBEI PEIIeHHA, HO TH KJAACCH
8aJav BechbMa YaKMe. JlioAM DpUAYMAaAH METOZEI, o0Jerdalime cos-
AaHVe AAropHTMOB. OAHHM H3 TAKHX METOZCB ABAAETCA METOH IOIIA-
rosoit geranmsanmma. IpoAeMOHCTpHEpYEM 2TOT MeTOXN HA CAeAyIOmeid
safave,

Eme ¢ 5 knacca BH 3HaeTe, 4TO Jjcloe HATYPANLHOE THCIO, GOB-
miee 1, MOJKHO NPeACTABHTEL B BHAE nponanegxenna cTeneHell pasnud-
HBIX TPOCTHIX uucen. Craskem, 720 = 2%.3%. 5!, 32 = 25 71 = 711,
Tpebyerca cocTaBUT: AJArOPHTM, KOTODHI masa Ram,qom HATYPAJILHOTO
n > 1 yxasuman 68l Bce DIPOCTHIC MHOMKHATEAH, BXOAAIGAE B TaKOe DA3-
JOeHAe, H NOKA3ATEAH cCTelleHel, ¢ KOTOPHMH OHH IPHCYTCTBYIOT
B 9TOM pasAcKeHHH. IIepBLIM MIATOM JOJEHO OBITH ONpeAesleHAe XOTH
651 OZHOrO MPOCTOTC MHOXKHTENA, AeNAIere AAHHOe uucac n. Janpie
OYTE PASZBANBAETCA: MOMKHO OONBITATRCA ONPefe]HTL IOKASATEeN: CTe-
ImeHH, B KOTOpPOR yme HaiaeHHEIN mpocToll MHOMKHTEN: BXOAHT B pPasiio-
IKeHUEe YMCAA 7}, WIH DOORTATECH HAHTH CACAVIOMMHANA OPOCTOH MHOMH-
Teab, 4 TOABKO IMOTOM, KOTAA GyAyT HAHAGHH BCE NPOCTHE MHOMHTE-
JAd, AAA KaXKAOTC H3 HUX HANTH DmOKasaTenb CTelleHH, ¢ KOTOPHIM OH
BXOAUAT B pasiokeHue yucaa n. Ha pucynre 2.4 B BHAe cXeMH H300-
PaXkeHH ABa cnocola pelleHns ool 3axavH.

Tenep: npoBezeM JeTAMHIALMIO NOJIYYSHHEX ANMOPHTMOB. laa pe-
HIeHHs] NOCTABAEHHOR 3afaqum HYyRHO HAYUMTLCS DemiaTh ABe ApPyrue;



a) | 6) |
Hai*tu nepsulit Haittn nepanid
NPOCTOR MHOXMTEND P, NPOCTOI MHOXUTENDL P,
| ]
HaiATu cTeneHs Haiitv chepylowmid
BXOXA2HWA b, NPOCTON MHOXUTEND D,
I - ! -
1
HaidTu cneayiowwii
POCTON MHOXMUTEN HaitT1 nocnepHuii
n M b P2 NPOCTOWN MHOXWUTEND B,
|
|
Haiith crenexb
BXOXASHUA Py W&eg:'
]
- i L] I
Haitty nocnegHvid Haiitm cTengHe
NPOCTOH MHOXUTEANb b, EXOXOGHUA Do
| .t
i
HaidTh crenexb
EXOXACHUS D, k&mnn:;:

Prc. 2.4 MoncK PaANOXKeHUA HATYPANLHOTD YMCNA HA NPOW3BEABHWE NPOCTLIX MHOXUTE-
neit: a) 1-4 sapuanT nNowarosoid aetanuaaumm; G) 2-A sapwaHT NOWAroBo#
DSTAMMIBLMN

HEXOAHTE NPOCTOH MHOMHTENL 3AJAHHOTO HATYPAJNBHOTO YHCJAA Nt H BH-
YHCHAATE NIOKA3ATENb CTeNeHH, ¢ KOTOPOil OH BXOAUT B PA3JIONKEHHE YHC-
a8 n. A TOCKOALKY KOJMHYECTBO PA3NHYHLIX TPOCTHIX MHOXMXHTeneit aa-
paHee HEM3IBECTHO, TO NPHALTCA BOCHONBIOBATRECH KOHCTPYKIHMeH Huxia
B dopme Dename noxa. Byaem manee paccMaTpHBATE NEePBHIE cnocod pe-
menud. IIpeobpaayeM yixe coaganHHHI anropurM (pHc. 2.4, a) B cXeMy,
nzobpaxeHAYIO HA pucyHKe 2.5. B 2r0oif cXemMe ANTOPATMA OBAXKAR YIIOT-
pebien Gnok, maolpaxeHHLIE Ha pHcyHRe 2.6.

H3 rypca HEDOPMATHKH, KOTOPHIA BEI M3YUQJIH B OpPEANIECTBYIO-
HHX KNACCAX, BAM HM3BECTHO, YTO Tak ofosHavaerca ofpamenne ¥ BCOO-
MOTATJIBHOMY ANTOPHTMY HJAH noanporpaMme. 1 B HAINEM ciayuae 18
TOro, YTOOH ZAHHAA CXeMa &JTOPHUTMA Npuobpena MOJHODEHHHIN BHA,
B KaykANH Taxkoi OMOK HANO 3ANMCATE HMS BCOOMOTATEJIRHOTO AJNTOPHT-
MA ¥ YHKA3ATh ero GOpMAJELHEIE MAPAMETPHI: APTYMEHTH H Pe3yJIbTATH.
Ilouck HaUMEHBHIETO HPOCTOTO MHOMHTENH HATYPAJILHOTO YHUCAA N
MOMNHO 3JATHECATE CAOAYIOIIAM BCIOMOTATENABHBIM AJITOPHTMOM:
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Anropuma Ilpocroif MEOMHTENR
(apr: n; pea: p)
uen: n, p;
{pi=2;
Jenave noka » mod p # 0
; p=p+ 1

}

Yrofu ofpaTETECE K BCIOMOTA-
TeJIBHOMY AJIFOPHTMY, HAAO B KOMAH-
e BEI3OBA YKASaTh UMeHA daKTHIec-
KHX NepeMeHHHX (UM 3HAYEHHA), C
KOTODPHIMH OyZeT MCIOIHATBHCS BCIO-
MOrATeARHHHA anropmTd. Hampumep,
0 KOMAaHJe

Buzpate ITpocToii_mMAORHETENL

(15, m);
mepeMenHoit m 6ygeT OpHCBOEHO 3HA-
geHue 3.

Hepeaxko BCOOMOrATEALHEIN an-
FrOpUTM, HMelOmuii B KadecTBe Dpe-
SYJLTATA TOALKO OAUH GopMaNbHEIR
napaMerp, yaocbro odopMHETL B BHAE
noanporpaMMe~dyrxnEn. J{na Hana-
CAHHOI'O BHINIe BCIOMOTI'ATEABRHOIO aj-
roput™Ma 5T0 OyZer BRIrAAZETH TAK:

@Oyrxumn MpocToli_MHOKHTEN:

(ape: n): uen

[11:1, i o

{p=2
danare Noka » mod p # 0
; pi=p+1

™ = p;

Saecr 3HaM — HMA BHYTPeHHell
mepeMeHHoOH#, npeaHA3HAYEHHON Ina
XpaHeHHs 3HAYeHHa GyHKOUH., A 910~
6Bl BOCIIOZIL3OBATHCH MOANPOTPAMMOH-
dbyaxnmueit, RocTATOYHO HATHMCATD

m = IIpocroit MrOoxEHTens (15); .

Y1o6r 3aBEpPHIMTL COCTABICHHE
AJrOPHTMA, HYKHO elle COCTABHTH
AJNrOPHTM HAXOMEACHHA NOKa3aTeNns
cTeneH”, B KOTOpoil ZaHHHN MHOMNH-

3anpocwTb n

Haitmn

NPOCTOR
MHOXWTEL P

Haiitn
CTeneHb &
BXOXOLHHURA P

r:=n/p*

n>1

Coolumre
D, 8

Puc. 2.5

Puc. 2.8
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TeNb BXOAUT B PA3NOKEHHE YHCIA 71. BR COCTABATE STOT AJNTOPHTM, BBI-
NOJIHAA 3aaaEAE 3.

YMeEme pOIMATE MHOTHEe 3aja4M DBPHCTHYECKH, T.e. He HMes HU-
KAKOI'0 AJITOPHTMA, — Ype3BHYANHO BAXKHAA CcIOCOOGHOCTE UYeJOBEKA.
HaopuMmep, 3agauy onpefeseHna, KTo naobpaxen Ha dororpapmuy —
cofaKa WM KOIIKA, YeJOBEK PeHIAeT ¢ BLICOKHM INIPONEHTOM IPABANBL-
HBIX OTBeTOB. OAHAKO HHUKAKONO ANTOPHTMA, IO3BOAAKINETC pPEIIHETH
TAKYIO 38489y, HA CeroAHAMHEHNIN fens HeT. CARMKOM caafl HAOIA BO3-
MOXHOCTH GopMannzangHy 2ToH 3aAa4H, H NOCTPOeHHEe AAeKBATHONR HH-
dopManuoRHEOI MoZenH Ioka HEBO3MOMHO.

Moxxer noKasaThea, UTO upobaeMa CO3AAHHA AJMOPHTMA AN pe-
OIeHUA 3aZa4Yd YIHpAeTCcA MMEHHO B HEYMEHMe A0 NOPH A0 BpPEMEHH
dopMaNN3OBATE CTOAINYIO HmEpeJ HAMH 3aaady. Peun, KOHEYHO, MAET
0 TaK HA3HKBAEMON MaccOBOH sajade, T.e. 0 LEJOM MHOMKECTBE OXHO-
THOHHX 3a87a4, JJd PelleHHs KOTOPHIX NPHMeHAeTCA OAHH M TOT XKe
anropuTM. OKAasHIBaeTCA, YTO STO He TaK.

HerpysaHno xokasaTs, 9TO HE CYIIECTBYET QITOPHTMA, OPATOAHOIO
Ana pemeHns mobolt sagauu. JTOKa3aTEeABCTBO NPOBEAEM B ABA 3TAIA.

ITepeviit sman. NoxkamxeM, 9T0 AJAA JO6ON0 HCOWIHATEAA CYIIECT-
ByeT 38Ja94, KOTOPYIO OH DeIINTh He MoXXeT. IlpeAnoso:XHM, 4YTO 2TO
He TaK: OYCTh €CTE HCIONHHTENB, KOTODHIL MOMeT MOCpeACTBOM CBO-
HX ZONYCTHUMBIX ZelicTBMi peninth awobywo sazagy. ITocTaBMM nepen
HHUM 3ajavy CO3JATH KAMEHb, KOTODHIH OH He MOMET OHOAHATH. A Te-
uepb, KOraa OH 3TOT KaMeHEB CO3ZAJ, MOCTABHM IepeX HUM APYIYIO 3a-
AAYY — IORHATH BTOT KaMeHb. Hanuno nporuBopeune. 3HAUHT, Halle
NpeANONoKeHe HeBepHO, M, CJeROBaTeJbHO, AN Moboro MCOOJHHTe-
aa (B ToM uucie GOPMAIBHOTO) CYIMECTBYET 3848494, KOTODPYIO OH pe-
HINTL HEe MOMKET.

IIpmBeaerHOE paccyRAeHHe — NDepedpasHpOBAHHBIN apryMeHT
BeJIHKOTO HeMeuroro dmiaocodpa H. Kanra, xusmero B r. Kenurcoepre
¢ 1724 no 1804 roa, xKoTopHit OH NpPMBEA B AOKA3ATEALCTBO TOTO, HUTO
Bor He Mo)xeT OHTB BCEMOTYIIHM.

Bmopoii sman. IIpeANONAOXKHUM, 9TO CYINECTBYeT AJTODHTM, NpPH-
rogunlit ana pemenus nwobol samasu. Torna »>TOT anropuTM OpexHAa-
JHAYCH JUIA HEKOTOPOro (POPMaiBHOTO HCHOoaHHTeNnda. Ho mcemosnuTens,
BOODYHEeHHRI ZAaHHEIM AJITOPHTMOM, CIOco0eH PelINTh JWOYIO 3agauy,
uT0 HeBO3MOXKHO. IlonyueHHOe NPOTHBOpeYnEe NMOKA3LIBAECT, UTO CheJIAH-
HOe TpeANONOKeHEe HEBEPHO.

Hrakx, He cymecTByeT aaropmTMa, pemalomero Jnobure sagaun. Ho
9TO eIe He AACT oTBeTaA HA chHODPMYJIHPOBAHHBIN BBHIIIE BOIPOC: He B TOM
JH OpPHYAHA OTCYTCTBHA AJNTOPHTMAa ANA pellleAHA Tolf MM nHof Mac-
COBOM 3ajauH, 9TO MH He MOXXeM ee jopManuzoBaTs? OrpunareasHHi
OTBeT MH Y)Xe aHOHCHpoBanM. Teneph MBI MO)KeM MNPHUBECTH MpPHMED
Apyroit aazaum.

PaccMOTPHM MHOMKECTBO SJTODPHTMOB, OPDSAHAIHAYEHHRIX Aad 0b-
paboT®B cHMBOABHON HmepeMeHHONR X (T.e. B KAYECTBe BXOAHOIO JaH-
HOTO AAA QATOPHTMA BHICTYHAST HeKOTODHIH Tekcr). IlpeacraBuM
BCEe 3TH AJTODHTMH 3aNACAHHHIME HAa KaKOM-AHG0 S3HKe IpOrpaM-



Wndopmansonnas fesTonbHOCT: YeN0B8KA
77 H MCNONbL3OBOHME B HEN KOMALIOTOPHLIX TEXHONOIMK

MHPOBAHHA, 3aAa4Ya COCTOAT B TOM, YTOCGH IO TeKCTY ANTOPHTMA H 3HA-
YEeHUI0 X Y3HATH, BAKOHYHT JH ANTOPHTM pabory 3a KOHEIHOE THC-
A0 HAaros,

OKkazeiBaeTcd, 9TO JAJIA 3TOH 3aAAYH He CYINECTBYEeT AJITOPDHTMA ee
pemieHna. orakeM 3TO, pacCyXAad H HA 9TOT PA3 OT NPOTHBHOrO.

IIyeTh cyIlecTBYeT ANrOPHTM pelleHHMA 3T0oH 3amadm, HaszoeeM ero
aaropaTMoM A. Yepes B o003HAYHM OPOH3BOABHHIN AJTODHTM H3 YKAa-
38HHOT0 MHOKECTBA AJTOPHTMOB. BXOJHEIMH ZAHHEIMH JJd aATOPHT-
Ma A CIVMAT TEKCT aaTopuTMa B B 3HaveHMe CHMBOALHON mepemeH-
Hofi x. foroBopHMCH, 4TO B Pe3yAbTATe cBoelt paloTe anropurM A
NMPUCBANBAET HEKOTOPON mepeMeRHO# z 3HagdeHume 1, ecau amropurMm B
3aKAHYHBAeT pafoTy HAa TeKcTe X 38 KOHETHOe YHCAO IIATOB, H 3HAYE-

Hue 0 B NpoTHBHOM cayuae.
HAapMR CAOBAMH, AJTOPHTM A BRIMIAAHT TaK:

Anroputm A (apri B, x; pes: z)
CUM: B, x;
uan: 23
{ Sanpocure B;
SanpocuTL x;
Ecny (aaropATM B zaxamvunBacT paboTy HA TeKcTe ¥ 38 KOHEYHOS YHCAO
HIATOB) TO
{z:=1;}

uHave
}{z.=0;}

PaccMOTPpHM MHOXKECTBO AJITOPHTMOB, KOTOPHE B KAYECTBE AO-
OYCTAMOTO 3EAYeHEMA X 0epyT cBoe omUcAHMEe HAa YKA3AHHOM A3HKe
nporpaMMEpoBaEuda. IoerpomM axropurm C, nmpuHapnesramuit sromy
KJaccy:

Amopwim C
CUM: B, x;
uen: z;
{ 3anpocuty B;
SanpocuTL x;
z = 1:
zw=1

§ Buigsare A(B, x, z);
}

3anycTHM COCTABJeHHHH HaMm aaropmTM C Ea mcnoaHenme. Ha
3anpoc 3Hauenuit B m x BBezeM TekcT aaropnTMa C. Ha cieayomeM
mare nepeMeHHOK 2 §yJeT NpHcBOeHO 3HAYeHMe 1, DOATOMY 3aTeM HAY-
HETCA HCMOJHEeHHE TeJa NUKJa. YTo Re npomnsolizeT nmocne obpallleEHsa
K BCHOMOTATENLHOMY AArOpHTMYy A?

JonyeruM, qaro aaroputM C xomedeHn. Toraa mocie HMCOOJAHEHMA
anropuTMa A sHaueHHe z = 1. IloaToMy HAYHET HCOOIHATHECH TEIQ IHK-
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na. OAHAKRO B DE3YJIBTATE MCIOJHEHHS B Tese IUMKJIA TOFO Ke BCIOMO-
TaTeJALHOTO AATOPHTMA 3HaYeHHe MepeMeHHoH 2 He uamenutca. Ilosro-
MYy Tell0 HRKJa OyZer McOOIHAThLCA (ecKOHe9HOe YHCAO pas3, #H, CIeg0-
BATEJNBHO, anropurM C KOHOUHHIM He ABJIAETCA. 3HAUNT, TAKAA CHTY&-
IHUA HEeBO3MOYCHA,

JonycruM Teneps, uTo aaropuT™M C KOHeuHLIM He aBaserca. Toraa
nocne HCOOJHOHMA aaropaTMa A ssauenme z = 0. B sToM caywae Teno
nEKaa He OyAeT HCIIOMHATLCA HM Pa3y, M, CAeZOBATENLHO, aaroputM C
OPeKpPaTHT paboTy 3a KOHeUHOe 9HCI0 maros. TeM CAMBEIM H B 3TOM
caydae DOAYYUIOCh NPOTHROpeuHe. BHAYHT, HPeANIONOMEeHHe, YTO Cy-
INECTEYET aAropuTM A, ObIJI0 JOXHBIM.

Bagaqm, JaA KOTOPHX He CYIECTBYeT AJITOPHTMA PelleHHMsi, Haskhl-
BAIOTCH AATOPHTMHAYECKH HepaspemIHMEMH. CeroHs M3BecTHO yXRe
MHOI0 &JITOPHTMHYECKH HepPaspellMMEIx 3aaa4d. M Rar opasmiao, goxa-
SaTeNHCTBO MX ANMOPUTMHYCCKON HepaspelIMMOCTH OTHIOAP HE TAKoe
NpoCTOe, KAk ANA PACCMOTPECHHOIY HaMM IpHMepa. OaHa W3 cAMBIX 3HA-
MEHMTEHIX 3aza4 Owina chopmMyanpoBana B 1900 rogy Jasuaom 'manGep-
TOM Ha BCceMHPHOM MATEeMATHUECKOM KOHrpecce. Beero on chopMynu-
poBan 23 npobieMBl, pellleHHMe KOTODEIX, KAK OH CYMUTAN, OIPEACNRT
auk MaTeMaTHEN XX Bexa. U AeliCTBATENLHO, PEIIeHAE, Ja3Ke JACTHY:
HOe, moboit u3 ero mpobaeM paccMATPHBAETCA KAK BRICIIEe MATEMATH-
gqeckoe Jocrmicenne. IIpoGaema moa momepoM 10 spyunTt Tak: <Hamo
OpPOU3BOJILHOE ypapHeHme P(x,, X, ..., x,) =0, rae P(x,, xX,, ..., x,) —
MHOTOUJIEH ¢ OeJLIME KosdhdUnHeHTAMH OT YKA3AHHBIX INIepeMeHHBIX.
CymecTByeT JH ANTOPATM, NO3BOJAAKONIHE BHSCHHTH, MMEET AU 3TO
YPaBHeHHe PeImIeHHMe B OedbiX uuchaax?s JIlume cnyera 70 Jer Ham co-
or¢uccTBeHHHMK IO, B. MaTnacesnmu gokasaj, uTO TAKOro AJTOPHTMA He
CYLIecTByerT.

[Ipuinna nmopa HEMHOTO OTBJEYLCA M HONHATH daliky. Hanpumep,
TOIO, YTO DPUTOTOBAAHR IO HAIIMCAHHEIM BHIE AATCPHUTMAM KaKoi-HH-
6yas pyccrul mKoABHAK Bana u ero apraulickunit npuarens MxoHHH,
K mamemy pequdaiimeMy H3yMJIeHHI0, YaeK oKasajcs pasHuIM: oT Ba-
HAHOTO 4afd AWK OpHannaeT K ryfam, a waft J}KOHEE NOYTH HECHAA-
Knit. IloyeMy oZUH M TOT Xe¢ QIrOPATM B PA3HOM HCIOJMHEeHHH NPHEEJ
K CTOJL PA3NUYHEIM Pe3VILTATAM?T

Bee meno B mocneaHeM JelicTBHH: J0o0aBNeHMHM caxapa MO BKYCY.
9T0, KOHEYHO, AONYCTHMOE JeiicTBMe ANA KAXAOTO HCIOOJHHTEN.
IIpocTo ¥ Kaxxaoro ceoif BKyc. A MBI MOMKEM CACNATH BAMHEIN BHIBOL:

m Pe3yABTAT HCTIOAHEHNSA AJINOPHTMA 3ABHCHT OT TOTO, KaKoll HCIOJ-
HHTe/Jb 3TOT AJTOPHTM HMCIIOJHMET.

Aoty

BOMPOCH! M 3ANAHUS

o a} 410 TaKoe BCNOMOrATENLHLN anroputM?
6) Korna MOXHO BCNOMOraTenbHuId anroputM opopMHTL B BMAS NOAMNPOrpaMMbl-
GyHKLNT




.

12
3

MuPopmoLMOHHAR QEATONMHOCTE YENOBEKa
M MCNONLIOBOHME B HEH KOMNLIOTOPHDIX TOXHONOMH

a)* Npoaxanwaupyitte anroputm NPOCTOA_MHOXMTENL W NONGTaiTecs OBBACHMTH,
nodemy B kauecTee peayabtara OymeT NOMyyeHO NPOCTOS YWCNO.
G} O6LACHUTE, NOYEMY STOT ANrOpPHTIM KOHeYEeN.

8) CocTasbTe BCNOMOTATENLHLIA aNrOpUTM ANA HAXOXAGHWA NOKASATENA CTENEHM,
B KOTOPOA OAHHBIA MHOXMTENL BXOOMT B pasnoxenwe uucaa n. Odopmure ero
E BUAE NOANPOIPAMME-PYHKUMM C ABYMA GOPMANBHLIMKA NAPAMeTPaMK,

6) Ucnonb3ya COCTABNEHHLIE BCNOMOTaTENbHLIE anropuTMb, paspabotaiite anro-
PMTM PEWEHWA OCHOBHOM 3a0a4W: NOCTPOSHWE PAZNIXEHWA HATYPANIBHOND YHCNa n
B NPOMIBEASHWE PA3NMMHEX NPOCTLIX MHOXWUTEAEHR,

a)B §7 aanucan anroputm EBxnuaa Bnunchesma Hawbonswero ofwero genwvrens
ABYX HaTypansHbX yucen. Odopurte €ro 8 auae NOANPOTPaMMEI-hYHKLMK.

G) Oyvkumeit didnepa ¢(n} HAILIBEETCA KONWYECTBO HATYDANBHEIX YMCESN, MEHLIWWX 1
W B3AMMHO NPOCTLIX C 7. MCNONB3YA NOANPOrPaMMy-GYHKUMIO Buiyuchedua HOA,
COCTABLTE NOANPOrPaMMY-BYHKLMIO Ans BuMUCAeHNA dyHkuMK DHinepa.

B) OG03HaNMM 4epe3 y(n) GyHKLM0, KOTOPaA KKOAOMY HATYDANbLHOMY YMCAY n CO-
NOCTABNAST CYMMY BCEX HATYPANLHLIX YHCEN, MEHLIMX 7 W BIAMMHO NPOCTEX C 7.
Wcnoneayn noanporpammy-gyHkuMio seiamcnesma HOJl, cocTaesteé NOAnNpOTrpammy-
DYHKUMIO QNA BLINMCHEHUA Y(n).

a) CocTasbTe noANPorpaMMy-GyHKLUMIO, KOTOPAA NO 380AHHOMY HATYPaNbHOMY YWC-
Y n BBMUCAUT CyMMy ero umep.

6) COCTasbTe ANrOPUTM, NOACYUTLIBRIOWIWA KOMYECTEO R-3HAUHLIX HATYPANBHBEX Y-
Cen, ¥ KKOOro W3 KOTOPLIX Cymma uwdp paBHa 3aaanHOMY HATYPANLHOMY Yuchy k.
a) Davo cnoeo W. CoOCTaBeTé NoAnporpammy-GyHKUMID, kotopas npeobpasyer
cnoeo W B cnoBo V, copepxawee 1e xe Gykent (M B TOM Xe KOAW4ECTBE), YTO
U cnoeo W, WO pacnonoXeHHue B arndasuTHOM nopaaxe.

6) Aanul cnoea V u W. CocTasuTe anropuTM, NOSBONAICWMIA YCTAHOBUTE, MOXHO NW
cnoso W noayyuTe W3 cnoea ¥V nepecraHoexoid Gyxe.

a) Ha xoopAMHATHOM MNOCKOCTH 3808HL CBOMMH KOODAMHATAMW TPM TOUKM. CocTasb-
Te ANTOPUTM, NOSBONTICWMIA ONPEReNUTL, ABASIDTCA NW 3TU TOYKM BEpWWHAMW Tpe-
YONbHUKA. BCe KOOPAMHATH ABASIDTCA LGNLIMH YWCNEMMH.

6)* Ha xOOPAMHATHOH NNOCKOCTW 3aA8HH CBOWMMW KOOPAWHATAMW TPM TOYkM 4, B
u C. CocTassTe ANropvTM, NOSBOAIOLMA ANA YETBEPTOR TOYKM ONPENSNAWNTE, NEXUT
MM aTa TOYKA BHYTPM AABC., Bce xoOpaMHATH ABARMITCA LENLIMH 4HCHNaMW.
(CoeeT: Ona paspaboTxn anropMTMa BOCNONLIYHTECH METOAOM NOWArOBOA peTa-
AW3ALMK.)

Ha <¢epme ycTaHoBNeHH cnemywiume pacueHkn: Owix crouwr 25000 p., koposa —
16 000 p., TeneHok — 2000 p. CocTaBbTe anmopMTM, NOIBONAIWMA HaliTW BCE Ba-
PUAHTH NOKYNKK Ha 3TOl depme 100 ronos ckoTa Ha cymy 500000 p.

MNmeeTch cTepXeHb OAMHL 1, FAB n — HATYPAALHOE YMCAO. STOT CTepxeHb paana-
MLIBAXOT B OBYX TOYKAX TaK, YTO NONYHAIOTCA OTPEIKM UENOMWUCHeHHON AmnmHu. Co-
CTABbLTE ANTOPWUTM, NOSEOAMOWMA Y3HATL, CKONLKD PadMYHBIX TPEYFONLHWKOB MO-
XeT NoONYYUTLCH, CNH NO-pasHoMy BuIGMpaTh TOMKW pasnomMa.
a) Neta n Kona 68 ponu OpMAanbHEX WCNONHWTENSA BHINONHRAIOT € NOMOLLBID MMK-
POKBALKYNRATOPA CREayOWMiA anropuTM:

Cnoxute 83,2438 w 57,6847

NonyuaHHLIA pe3yALTaT YMHOXWTL wa 10
¥ Netw Ha Talno KanbkynaTopa nomewaeTca 6 uwdp, a y Konu — 8. BynyT m v Hx
OQMHAKOBLIE PeIYNLTATH BLINONHEHWA 3TOrD AAropuTMa?
6) NpueeauTe ApPYTMEe NpMMeEpPLt ANrOpHUTMOB, PE3YALTATH MCNONHEHHA KOTOPLIX
SABUCAT OT WX MCNOAHMTENSR.



@* HimeeTtca YaH obvemom 1000 n. ABTOMaTHHECKDE® YCTPORCTBO, oBCNYXUBAKLIEe STOT
YaH, UMEET 0BA SONYCTUMBIX OSACTEMA: AONKTL B Yad eue 1 N BOgL; SONKUTL B Y4aH
CTONBKO BOAB, CKONMBKO B HEM YXe WMeSTCA. COCTABLETE AArOpMTM, KOTOPHIA ana
Xaxnoro HarypanwHoro yuena n < 1000 OygeT cocTaBnATL anropuTM ANA 3TOrO
ABTOMATA, B COOTBETCTBMW C KOTOPHIM AsTOMAT 34 HaWMeHLWee YUCNO OeHCTBMA
HENLET B NYCTOH 4aH 7 N BoAbl.

§15 Pexyppenrinie romlonloum ] pexypcunaue |
QNropuTMM -

PacemoTpumM 3azavy.
Ilera 1 KoaAa npoudTan® B OAHON KHHMXKe N0 MaTeMaTHKe, 9TO

cymma 1 ,1.,1 1.1 1 1
1+E+§+I+E+E+?+...+F

MOXeT cTaThk Goasie JIOOOTO YHCHA, ecdH TOABKC BHOpare N jgocra-

TOUYHO GONbINUM.

PebaTa ouUeHb YAUBHIHCH 3TOMY — BeAh KaKAWYN pas aobabnaer-
cA Bce MeHbIee W MeHbIee YHCH0, W 0HM pemHIH DOOLITATHCH HAM-
TH Taroe N, 9To0bl YKA3aHHAA cyMMa Onja He Mensme 20, Hna sTo-
ro Ilera u Koaa cocTaBHAH cAeAYIOIIHH aJropHTM, KOTOPHIM 3aTeM
KaKANY U3 HUX NMOOLITANCH HCOONHHTH HA CBOEM KAJLKYJIATOpE:

Anropmtm Cymma
uen: S, N;

S =1

N :=1;

denavs noka (S < 20)
{ N:=N+1;
=8+ 1/N;

}
Coobumte N;

}

Y6eauTech, YTO 3TOT WINOPHTM ACHCTBHTENABHO PeliaeT HOCTABAEH-
HYIO 3a1ady.

Caauana pasGepeMca, UTO Ke fAeJaeTcA B NPHEeAeHHOM &JITOPHUTMeE.
Ham Tpebyerca HaliTu cyMmy N uucen. Ho aocTynuhlift HaM HCIONHH-
Telbh ANTOPHTMOEB (KATBKYAATOP) YMeeT CKAAZLIBATE TOJABKO ABA UHCJIA.
ITosToMy HAXOMAeHHEe CYMMEI GOJBIIErc uHe/aA CAAMAEMEIX ME 3aMEHd-
€M HA HECKOJbKO NOC/IeA0BATENBHHX CI0KeHHN ABYX uyHced, DOCTEemeH-
HO HAKANJIHBAA CYMMy B NepeMeHHo# S. Ecam gepes S, 0003HaUHTH
CYMMY NIEpBHX k claraeMblx, TO MOMKHO 3AllUCATH TAKOe PABeHCTBO!

1 1 1 1 1 1 1 1

Sn=1+§+§+Z+§+E+?+u.+n—_f+;.

(* woney yuraa *)
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W3 Hero HeTPYAHO BHIBECTH APYTOe PABEHCTBO:

1
Sy Sy_1+ .

TlocMOTpHTE BHHMATENLHO: NOJNYyYeHHaA (DoPMYyJa NOKASHEBAET, UTO
n-e 3HAYeHMe IepemMeHHoH S moayuaerca uz (n — 1)-ro sHauYeHusa npu-

1
GasneEHEM g

Korma cymecTsyeT OpaBHAO, HOSBOJIAOINCe HAXOANTE R-¢ 3HAUEHHE
mepeMeHHON, HCIOJAL3YA ee NPeAHAYIOHe 3HAYCHHA, FPOBOPAT, 4ITO Me-
POMEHHAN ZAZAHA peKyppeATHo. CaMO UDABMJIO NPH 3TOM HA3BHEBAIOT
PPKYPPERTHHIM COOTHOUICHHEM,

PeKYDPeHTHLE COOTHOIICHHS OYeHb YaCTO NPHMEHSIOT IJIA BHYHNC-
JIEHHA TeX HJAH HHBIX «INUHHHIX» cyMM. Kax Mz smaum, ITera n Ko-
JIS1 TOXe BOCHOAB3OBAJHECH STHM IOPHEMOM, JAXKe ¢ HEM He NOAO3peBad.

Pas y: MBIl HAYAJH PAcCKASKIBATE HCTODHH IpPO 3IAXATH, BOT €IIe
OnHA.

<[dApeBHAn AEereHAAa TJACHT, YTO NPH COTBOPDEHMM MHpDA B OZAHOM M3
Oyanuficknx xpamoB B r. Xanoe GHna moxoxeHa GpoHsoBaa ILIHTA
¢ TPeMs CTEepPKHAMH M HA OZWMH M3 HUX OHIM HannsaHel 64 30J0THX
JABCKa TAK, KAK OOKA3AHO HA pECcyEKe 2.7. MoEAXH 5TOr0 XpaMa A0~
HBI IEPEHECTH BCe AHCKH ¢ OAHOTO CTePXKHA HA APYToii, cobnionaa cie-
AVIOmIHe NPABHJAA:

1) 2aa oauH paz MOXKHO IEPEHOCHTH TOABKO OAMH AHUCK:

2) Heab3a KAACTE GONBIIHET AMCK HA MeHbLITWI;

3) nepeBOCHTh AECK MOJKHO ¢ JOGOro CTep/XHA Ha JI06oii,

Cornacao JieTeHAe, KAK TOABKO BCe AMCKH co0epyTcA Ha ADYTOM
CTepyXHe, HACTYIHNT KOHeIf CBeTa.

aBHTH AJTOPUTM Cpa3y AAA caydaa 64 ZHCKOB KaMKeTCs BeCh-
Ma HenmpooTsIM AejoM. Jlaske raaaa Ha 8 auckoB, Haolpa)keHHMX HA
DPHECYHEKE, TPYAHO CKA3ATH, 9TO H B KAKON IOCICAOBATEIBHOCTH ACIATD,
HcHO, 9TO HDepBRIM AeiiCTEHEM HepPeHOCHTCH HA APYTol CcTepiXeHbL ca-
MEHA MaJleHBKHH AUCK — Beibh HUUYEr? JAPYroro celaTs Heab3dA. Bro-
PHIM ZeiicTBHEeM HAZO Ha ApPYro#l cTep:keHb NepeHecTH BTOpo#t mo pasz-
Mepy AHCK. A BOT TpeTHHl [HCK
yie H NepeHOCUTH HEKYAA. - -

HaBaiiTe mozoiizeM K pelme-
HEK »TOH 3ajadu ¢ APyroi cro-
poEH, IlycTe Ha crepxHe M1
HMeeTcsa 1t AHCKOB. Kak pemaTe
sazayy npH n = 1, coBeplleHHO
ACHO — MEePeaoKmI 5TOT ANCK HA
BTOPOiE cTepderEs m Bce. H mpm
n = 2 pemeHHe TOKe NOHATHO:
BePXHHUI ANCK NIePEHOCHUM Ha CTep- —
meHb Nt 2, propoil aMck mepeHo-

CHUM Ha CTepKeHb Ne3 M, HAKO-  pyc, 2.7 MakeT AnA 3a084W O XBHOWCKOW
Hell, MEHbIIUE AMCK NepeHOCHMM — — — Gswwe
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Ha crepxkeHsr Nt 3. HerpynHo NOHATE, KAK MOAZMQHIUPOBATE IOCHE-
non;&-reznbnocu AeilicTuil, ecin ME XOTHM COODATE ZUCKH Ha CTEPR-
HE .

A Teneps BCIOMHHM ONHT PEIICHHA NPeARIAYINeH sagadu: MOACYH-
TAB CYMMY M3 1 — 1 cjaraeMeXx, JIerKC BHYHCAHTE CYMMY I cJarae-
MHX. [Iyere MBI yMeeM (T. e. ¥ HAC eCTh ANropuTMl) neperocuTs Gam-
HIO M3 n — 1 aucKoB co cTep:xHA N1l mHa moboit Apyroit crep:xeHn
B IIOJHOM COOTBETCTEBMHU ¢ NpeANHCAHEBIMU nNpasujiaMu. Bepem Temepn
GamHio U3 7 AMcKOB, Bepxume n— 1 gHUCKOB HepeHOCHM Ha apyroi#f
crep:iensb. OcraBmmiica AUCK NMepeKAAIBHIBAeM Ha CBOGOZHBINA CTepKeHb
H Temeph HAa HEro, NOABL3YACH TEeM K€ AJTOPHUTMOM, IepPeKIAJLIBAeM
n — 1 auckoB. 3ajaua peleHa.

PemeHre, KaK BHl BHAUTE, DOCTPOCHO Ha TOM, YTO IPH HCIOJHE-
HUHM ANrOpMTMA AJA 7 AMCKOB MBI ofpamjaeMca K TOMY Ke AJTOPMTMY
ana n— 1 aucroB. CHTyanma, B KOTOPOH Karoi-TO aNTOPHTM CaM HJIH
4yepe3 APYIrAe aATOPHTME BHISHBaeT cefa B HadecTBe BCIIOMOTATEIB-
HOI'O, HA3HEBAeTCA peKypcuei. CaM anropurM OpM STOM HASLIBAETCA
PeKYDCHBHEBIM.

Hsa onpezenenua pexypcHUBHOIO aAropHUTMA CAELYeT, UTO OH Beer-
Aa AomxeH GRTE OGOPMIIEH KAK BCIOMOTATENLHENL AATOPHATM. B uacr-
HOCTH, OH MOXeT OHTEL HpeiCcTABAEH NOANpOrpaMMol-QyHROHedH.

SanuineM pPeKYPCHBHH{ AJrOpUTM pellleHHMs 3aJa4YM¥ O XAaHOUCKOM
Gamne.

Anroputss Ilepenoc_Sammuu (aprs », a, b; pesi 6anrHa ANCKOB HA CTEPIH-
HE ¢ YHKASAHHEIM HOMEPOM)
(* n — xoauvecmeo JUCKOS8; @ — HOMED CMEPHHA, HA KOMOPON
naxodamea ducwu Ao nepenocos; b — HOMED CMEDPXHR,
{ HQ KOMOpoM GORMHBL HAXOOUMbBCR JucKu nocae nepenocos *)
Ecow n =1 y0

{ IlepemecTE AACK CO CTEPIKHAA ¢ HOMEPOM ¢ HA CTEPIKeHDb ¢ HOMEpoM b;)

HHave
{ Buagare IHeperoc_Gamuun (7 - 1, a, ¢);
IlepeHecTn AUCK €O CTEPIKHA ¢ HOMEPOM 4 HA CTEPIHEHb ¢ HOMepoM b;
Butagate Ieponoc_Gamum (n — 1, ¢, b);
}
}

Torpa anropuTM, pelmAXIOHI HCXOZHYIO 38389y, BHIVIAZHT COBCEM
IpoCTO.

AnroputMm Xanoit

uON: 7;

{ SanpocuTe n;

y Buizsare Hepenoc Gamum (2, 1, 2);

Ecnu Ha 3ampoc AJTOPHTMA BBeCTH 4YHCI0 64, TO 3TOT AIrOpDHTM
copepmiuT TpefyeMoe NepeMeljeHHe AUCKOB,
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BONPOCHI U 3ARAHUR

o Y10 HA3LIBAIOT PEXYPPEHTHLIM COOTHOWEHUEM?

B I R T

e Yto Takoe pexypcua? Kakoi anropMtM Ha3ulB8eTCR PeKypPCHBHLIMT?

9 Yto ofIero Mexay PeKYPPEHTHbIM COOTHOWEHWEM M PEKYPCHBHLIM SNFOPMTMOM
M 48M OHW PAa3nMHaINTCA?

@ a) CocTasbTe SNFOPMTM BEMWUCNEHWA CyMMbI YUCen, OOPETHLIX KBARPATAM NepBbix
CTa HATYPANbHLI Y1cen.

6) CoctapbTe anropwTM, COFNACHO KOTOPOMY GYAST 3anpOWEHO HECKONLKO HATY-
PanbHeX YMCEN W COOBWIEHO MX cpeaHee apudmMeTHyeckoe (KOMMYECTBO Janpalun-
BaBMbIX YNCEN TOXE 3aNPAMBAETCH).

8) CocTaptTe anropMTM BHMMCHEHMA cneavicltei anreSpavieckoil cyMMbl:

N-1
1,111 1.1 1. €

1-—4+=——4=—~-=—+ .
2 3 4 6 6 7T 8 N
9 PaccMoTpUTe CReRyIIMA anropuTM, UCNONL3YIOWWA NOANPROrPaMMY-(QYHKLWIG

Qbopor.
cHM: A; C;
{ Sanpocure A;

C = Obopor (A);

CooGwmrn C;
}

Anropurm Ofopor (cMm: B): cyum
{ Ecn Len (B) = 1 10 { Otopor := B}
uHaye { Obopor := Uaers (B, Len (B), 1) + Ofopor (Hacrs (B, 1, Len (B) — 1));}

Y10 COOGLMT KOMMLIOTEP, UCHOAHVBIIMK STOT ANrOPUTM NPUMEHUTEABHO K CNOBaM:
a) mapc; 6) Tonop; B) oropoa; rj wanaw?

@ PaccmoTpuTe CReaYIOWMA RRrOPUTM, WCNORLAVIOWMA NOANPOrpamMMy-GyYHKUMIO
HOA(x, i), CO3AAHHYIO BAMW NPM BLINONHEHWW 3aaaHWA da W3 § 14, M nognporpam-
My-pyHKuUo POK(x).

Anroputm POK (usn: x): uen
{Ecm x=110{ POK:=1; }
wiaye { DOK = DOK (x - 1)*x / HOI (POK (x- 1), x) }

a) YTo coolWMT KOMNBIOTEP, MCNIONHMBLUKWIA 3TOT anropvTm AnA Yucen 1, 4, 87

6} HanWiwuMTe HEPEeKYPCHBHLIA ANrOPHTM, BLIMMCAAICIMA ANA HATYPANBLHOTOD YUCNa X
TOT X@ Pe3ynbTar,



@ CocTasbTe pPeKkypCHBHLIA SNMOPUTM, NOACHMTHIBAIILMEA AN 3HOPAWKBAEMOrO HATY-
PanbHOrO YMCNa 1 CyMMy KBagparos ero uudp.

6 MoguduumpyitTe anropuTM, pewaiowmit 3apauy o xaHo#ckoid BawHe, Tak, YToBul oH
cooflwan nocNenosaTentHOCTL HOMEPOE MepPeHOCUMBIX QUCKOB C yKa3aHMem, C Ka-
KOTO CTEPXHA HA KaKOW HaA0 OCYWECTBNATL NEPSHOC,

Q"‘ CocTaBbTe anropuT™, BEINOAHWUB KOTOPGIR KOMNBIOTED 3anpocUT HATYRaNbHO8 YMCNOo
n W COOSWMT BCE NEPECTAHOBKM, KOTOPLIG MOXHO COCTABMTE W3 uncen 1, 2, .., n.

* [lpe xaHobckMe GawHn. UMeeTCA TPWU CTepXHA. Ha figa 3 HUX HaHM3AHL! QNCKW Tax,
4TO MeHLIWMA aMcK nexmT Ha Gonbwem; TpeTHi cTepxsHe ceolioneH. Boce ancku
WMSIOT pazHbIiii anameTp. COoCTaBsTe ANropvMTM, NO3BOMIOWMA cobpaTe BCe AMCKW
Ha OQHOM CTepXHe ¢ CODAINASHUEM NPABHN 3a0A4M O XaHOWCKoR SaluHe.

Or nepemonioi K MaccHsy

IlepeMennaa — sTo npocTeiimas, MHOIMA MOBOPAT ATOMAPHAA,
CTPYKTYpPa AaHHHX. Paloraa ¢ asmexTpomHo#t Tabamnel, Bl He pas
yOexaainchk, HACKOABKO OnBaeT yA00HO, 9TOOGH HHPpOpManmusa GeLia
npeacrasaesa B Tabauunoii dopMe. Bu sHaere m3 xypea madopMaTH-
KH, Agyvapmerocd B 8 1 9 kaaccax, uTo Kaxaad Adelika TaGmaumer —
2T0 JaKTHYeCKH OTIeNbHAas nepeMeHHad. B Ji06oM A3LIKe NPOrPAMMH-
POBaHNA NPEeAYCMOTPEHA BO3MOSKHOCTL Tabamunoro onucanusa obpaba-
THBAMOH HHGOPMATMH, NPH PTOM KJEeTKH TAOIMINHN NpPeACTABACHM IIe-
PEMEHHEIMH OAHOTO THHA. Taxkue TAGAHILI HA3HBAIOTCA MACCHBAME,
Homep ¢TPOKH M HOMep cToabIa B TabaHuIe HASHBAIOT HHEGKCAMH
TOrO BAEMEHTA, KOTOPHIH CTONT B KJIEeTKe HA NepecedeHUH JaHHOM cTpo-
KH U JaHEOTO cTOaOnA.

ObbaE0 TAG/IAOA MMEeT HEeCKOABKO CTPOK H HECKOABKO cTonbmoB.
MaccHBERI, COOTEETCTBYIONMEe TAKUM TalanuaM, Ha3LIBAIOT KBYMEDHBIMM,

Ecau MaccHB npeacraBiaser Tabauumy, COCTOAIMYIO M3 OXHOM cTpO-
K4 HAH OZHOTO CTOJOLA, TO TAKOH MACCHB HA3LIBAIOT ONHOMEPHEIM MM,
no-IpyroMy, nuHeHinrIM. B ero onmcanum 6yaeT MCIONAbL3IOBATHCA TOMb-
KO OTHO MHOMKECTBO HHJISKCOB,

BopoueM, MaccHBH MOryT OBITE H TPeXMEDHBIMH, H UYeTHIPEXMep-
HEIMH, H eme Gosbmell pasMepHOCTH — Bce SABHCHT OT 3aAavH, KOTo-
PYX0 OPHXOZHUTCA PEINATE.

Hrar, MaccHp — »T0o nafop OZHOTHIHKIX JAHHBIX, CHAGKEHHEIX
cHcTeMOl 13 OZHOIO MMM HECKONBKHX HHIEKCOB, KAMABIN M3 KOTOpHX
NIPUHHMAET HNOCAEAOBATENLHEIE [ejbie 3naueHHA. KoaudecTBo Hemodn-
3YeMEIX HHASKCOB HA3ZBIBAKT PAZMEPHOCTRI0 MACCHEH, THIO BXOAAIIAX
B HEro 3JIeMeHTOE — THIOM JAAHHOIO MAacCHEA.

Yrofu 3aaaTh MAcCHB, HAIO YKA3ATE €r0 HMHA, THH, XHANAIOH H3-
MeHeHHA Kaxxioro uuaerca. Hampumep, pew: M[1:14, 3:25, 5:70].
ONeMeHT MACCHUBA TAKIKEe MMeeT HMMA: OHO COCTOMT M3 HUMeHH MACCHBA
K sHavYeHWH WMHACKCOB, oOmpeaenalomux AaHHEBRIA saemeHT. Horoeopum-
¢ 3HAYCHHS HHACKCOB YKASBLIBATH NOCJHE HMOHH MACCHBA B KPYIIKIX
crobKax uyepes 3aUATYIO.




HO HPeACTABIATEL cele lcagc OTAENb-
HYI NlepeMeHHYI0, Tem OoJiee 9TO

K HEMY MOKHO oﬁpa;m'rbcannpncno- AL, 1)1 A0, 2) | A, 3) | AL 4)
HTbH TO HJIM HHOE 3HAYEHHME TOMYHO
TAK JKe, KAK H AJIA <CaMoCTOSTeNh- |A(2,1) | A2, 2) | A2, 3) | A2, 4)
HOH» NepeMeHHOI.

PACNONATAIOTCA SJIEMEHTH B AByMEp-
HoM Maccmse A[1:3, 1:4].

o

12
(3]

(4]
(5]

MudopmounoHHOA AEATENbHOCTL YENOBeKd
M MCNIOALIOBAHNME B HEH KOMMLIOTEPHLIX TOXMOMOIWA

Kamasiii afleMeHT MACCHEA YA00- Talinnua 2.5

B Tabnune 2.5 nmoxazaHo, Kak A3, 1) | A3, 2) | A, 3) | A3, 4)

T PR N T T R

Yvo vakoe mMaccue? YT0 HA3WBAT TMNOM MACCHBA? “YTO Takoe pPa3MepHOCTL Mac-
cusa?

Kak cefsaHbi MMEHA SNSMEHTOB MACCHUBA C WMEHSM CaMOro maccusea?

Kaxve 3Ha4eHVs nepemedHbix 4 U B COOBWMT KOMNLIOTER, BLINGAHME CReayIoWMiA
anropuTM ANA ABYMEPHOro Maccuea M, waobpaxeHHoro Tabnavuamn a—ea?

uen: A, B, I, J, M[1:5, 1:4};
{ Sanpocure M[1:5, 1:4);
A = 0
B :=0;
denaye o1 7 :~ 100 6
{ Denare 91 J = 1 g0 4
{Ecnm M(I, )= 110{ A=A+1; }
Ecnw M, J}=~130{ B:=B+1; }
} (* xoney yuxace *)

} (* xouey yuxac *)
Ecpm A>B)m{ B:=A+B;}

Ecm 4 <Bym{ B:=A+B; }

Cooluume A;

Cooluume B;

}

AdfroT1lol-1] ®[folz2]1 Drjoel1]z
1[0 -1]1 1|-1] 0 3 [-1[-1({-1

2|1 1{-1] 2 11-1]1 |1

“1{01-1| 2 201 ][-1 01 -1
o111 1{ols[1 1o |12

Tpeﬁyetca 3anonsmTh Macens A[1:6, 1:6] w3 uenwix ywcen no npasuny alk, n) =
= k" — n*, WHaoBpaauTe cxemy anropuTMa, NOSBONMIOLWISTC 3ANONHUTL MACCHE HYX-
Hm olpaszom.

AaH TpexmepHuid uncnoeoi maccue Af1: 10, 1:10, 1:10]).
a) CocraBbTe anropMTM MOWCKA MAKCHMANBHONO 3NEMEHTa B 3TOM MaCCHBe.
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6) CocrassTe anrOpuTM, COOGILAIAME WHASKCE: BCEX HAMMEHBLLIWX ANIEMEHTOR AaH-
HOTO MAacCHBa.

@ AaH Tpexmepuuwit maccue M[1:100, 1:20, 1:75] sewecTeeHHOro TMna.
a) CocragbTe anropuTM BbLIMHCNEHUS CYMMBE BCEX NOMOKMTEALHLE 3NEMEHTOB
MaCcCHBa,
6) CocrasbTe SArOPMTM, NO3BONAIIUMH BLIACHUTL, KAKUX SNEMEHTOE — NONOXUTENL-
HLIX WM OTPHLATENLHBIX —~ B MACCHES GONBLE M HA CKOMLKO.

o Bane 100 Touek HAB NNOCKOCTH. ByaieM CuMTaTth, YTO OMW SAHYMEDOBAHL YMCNaMMK
or 1 a0 100, a ux KOOPAWHATE PASMEWEHE B ABYMEDHOM macoves MT1:2, 1:100],
rae M(L, j) — alicumcca j-@ Touku, a M(2, ) — opavsaTta Toi xe Touxn. Cocrase-
Te AWOPUTM, NOCNEe MENONHeHWs koToporo GyayT cooliusH HOMEpa TousK, HaubGo-
nee ypaneHHsix Apw OF Apyra.

@ Mpamoyronssan TaGmua 3anonHeHa yucnamm -1, 0 m 1.

a) TpeGyeTCA MEBMEHUTL HA NPOTHBONONOXHOE TO HEHYNEBOEe YMCNO, KOTOPOE Haxo-
OMTCA B Knetke, Haubonee YAANEHHON OT Nesoil BepxHeR yrnoBoil KneTku Tadnuuk:.
CocrapuTe COOTReTCTEYIOWMA anropuTM. (PACCTOAHUE MEXAY KNeTKaMK — 310 pac-
CTOAHWE MEXAY UeHTPAMW 3THX KIBTOK.)

6) TpeliveTCa WEMEHUTL HA NPOTHBONONOKHLIE YHUCAA B TEX NAPaX HEHYNeBLIX Yucen,
ANA KOTOPLIX PACCTOAHME MEXAY KNETKAMW, B KOTOPLIX CTOMT aTa napa, HaubGonb-
wes. COCTABLTE COOTBETCTBYIOWMIl aNropuT™.

Q Dan oaHOMepHLI MACcCHB, 3aNONHOHHBIA UenbiMv yucnamn. TpeGyeTcA NoCTpOMTL
MEcCHB, COMeXBLUMA TONLKD YOTHLIE YMCNE U3 MCXOOHONG Maccuea, WAW COOGILMTL,
YTO BCE YWMCNA B MCXOAHOM MACCHMBE HeveTHH. COCTaBLTE anropmTMm, pPellalouwi
TaKylo 3a0a4y.

® MNpencraseTe, YTO OAHOMEPHLIA MACCHE «CKNEEH» B KOMLLO, T. €. NOCAe nocneaHe-
rO 3NEMEHTa CHOBA WAST nepebifi. TpelyeTcs B TAXOM «KOALLEBOM» MACCHBe
KAXAHA JNemMeHT 3aMeHUTL NOAYCYMMON ero aeyx cocepeil. CocrasuTe anropuTM,
pewaowmit aty 3anay.

HE/| Peutenne ypasienmit MeTOROM NONOBWHHGIO JBNOHNN

PaccMOTPHM OZHHE HM3 METOAOB NPUOIMIKEHHOTO peleHus
ypaBHeHHH. B Xypte MATEMATHKM BH H3yUaeTe PASIMYHLIE THIOR YDaB-
Henmuii., JIIA HEKOTOPHX HMeIoTcs (GOPMYIE, IO KOTOPHIM MOMKHO BH-
YHCAATE 3HAYEHMA KopHelt. OAHARO B peaJbHHX 33JA9aX ropasio 4a-
Hle BCTPEYAIOTCH YPABHEeHHWH, ANH KOTODHX TAKHX GODMYA YKasaTh
Hean3sa. BoT ofiHa M3 TAKHX 3afmad.

Ha moBepXHOCTH BOZN NJIABAET HUJIMHApDUYECKHH AepeBAHHEIN
6pycox anuuH ! ¥ paguyca r (puc. 2.8, a). Kaxoba BECOTA €10 HAZBOA-
HOM uwacTm?

Hockonsky Spycox mnaBaeT, CHUIA TAMKECTH YDABHOBEHIEHA BHITAJ-
xkuBatomed cunoit. Cria TAKECTH PABHA, KAK H3BECTHO, IIPOU3BEREHUIO
ofbeMa Ha yAeabHHI Bec. Ecam o0603HAYMTL yReabHLIE Bec uepes d
gpga AepeBa MOKHO UpDHHEATE 4 = 0,8), To mec O6pycra Symer paBen

id. BHTAJKHBAIONIAA CHJA IO 3aKOHY ApXHMeAa DABHA BeCy BHITEC-
HeHHOH RHAKOCTH. ITeOH moacumTaTh offbeM BHITECHEHRHON RHEAKOCTH,
paccMOTpuM prcyHOK 2.8, 0 1 0603HAUYMM Yepes X BeNWYHHY yraa AOB
B pagnanax. Toraa muETepecyomuii Hac of6breM paBeH PDASHOCTH O0b-
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eMa Beero GpyeKa B TOH YACTH, KOTOPas BHEICTYDaeT Hajg eomoif. Jler-
Ko coolpasmTh, 4T0o Of6BeM HAABCAHOH YacTH paBeE NPOHSBEACHHIO
BAN¥AHE ! Ha OIOmMAZL cerMeHTa. ILIOmMAazp cerMeHTa, B CBOI Odepeib,
PABHA PA3HOCTH IJIOINAAY CEKTOPA ¢ LUeHTPaIbEMM yriaom AOB m nno-

a)

Puc. 2.8

manu AAOB. HaonoMEHRM, UTO IAOIAAL CEKTOPA DABHA %xrz, a miIo-

HIaAh TPeYrOJbHHKA %rgsin x. TeM caMbIM TLUIOHIafk CerMeHTA paBHS&
%F(x — sin x). TIOCKOABKY YVAeNLHEIN BeC BOAHK DaBeH 1, moayaaeM ypaB-
BEHMe AAN OUpeXeSeHusd x:

nrtl - %w"(x - sinx) = nrld.

ITpecbpagyem ero:
x —sinx — 2n(1 - d) = 0.
Ecnu MEI pemEM 370 YPABHEHHe, TO Oe3 Tpyza Haiizem raybmpy
x
5

QOnraxo EuKaxol GopMyIRI, sepaarcmei x wepes T u d, He Cy-
mecTEyeT, BOZEMKaET 3aAAUS HAYVIATRCA HAXOAWNTHh DPACIMIKEEEOE 3EA-
JeHHe X IAA KaKACTO 3aZaHHOTO sHadeHus d.

Ilpe:xge BCcero OTMETHM, YTO OpH x = ( Jeeasd JacThk JAEHOTO ypas-
HEHHA OTPHOATEAbHA, & HPH X = T DONOKHTENLHA, TOCKOIBRY 4 > 0,5,
Ilosromy ecnm mMEI mpeacTaBmm cebe rpadmk bynxknum y = x —sinx —
—2n(1 — d), To upE uEMeHeHHH aprymenTa oT (0 mo m sTor rpapur e-
PeXOZUT M3 HIDKHeH XOOPAMHATHOMN IIOCKOCTH B BepXHIOIO, Chezosa-
TeALHO, B HEKOTOPOH TOUKe 3TOT rpapukK HepeceueT ock abemmec, Sta
TOYKA H JACT HAM KOPEHb PACCMATPHBAEMOI0 YpPABHEHUH.

JIro6HTEIH MATEeMATHKH MOTYT JAMe AOKa3aTh, YTO YKA3aHHAHA
dyEKGHA BO3PACTAIOIMAS, NOYTOMY DACCMATPHBAEMOE yDagHeHWe HMeeT
POBHO OJHMH KOPeHS.

OGcyaamM Teiepr CATYAUH B o0umleM BHAe, & He TOILKO HPHMEeHH-
TeJsHO ¥ TOo# GYEROMH, KOTOPDAA BOSEMKJIA B 9TOM 3ajmade.

Ham gana mexoropas ¢yHRuHA f(x) m orpesox [a; b), opudem Ha
KOHIIAX 2TOr0 OTDE3KA PYHKONA DPHEEMAET 3IHAYEHHS IPOTHBOIIONOM-
HEX 3HaxoB (puc. 2.9), Ecau ¢yEKOUA HeOpepHEBHA, T. €. ee rpadus —

HOrpyXeEusa 6pycka: r + rcos



vk HenpephIBHAA JHHHAA, TO rpadpuk
dyEKONM mepecexkaer ochk abemmce
B HeKoTOpOil Touke ¢ orpeska [a; b].
Hunmu cnoeamu, f(c) =0, T.e. ¢ —
KopeHb YpaBHeHHA f(x) = 0.

JIna HAXOXAeHHA KOPHA ypaB-
HeEHA chopMyaHpyeM Memod no-
AOGUNKHO20 OeRenus daa npu-
CAUNEHHO20 DEUWeHUN YDPAGHEHUR
flx) = 0.

PaccMOTpHM CepeIHHY OTPE3Ka
. [a;b]), T.e. Touky Ha ocH Ox ¢ KO-
‘x opauEAaTOl (a + b)/2. B aroi TOuKe

BRIYMCAAEM 3HAYeHHe QyEKOHHA f(x).
Ecan 3to sHavenHe 0, TO KopeHB
Pwe. 2.9 Monck KOPHS METOAOM pnenexns HARZEH; ecau HeT, TO OHO HMeeT
" nononam TOT 3Xe 3HAK, UTO M 3HAaUYeHHe Ha
OMHOM H3 KOHNIOB oTpeska [a;b].
Torma BrIfEpAeM HOBHIH OTPESOK TaK, UTOOBI OAHMH H3 €ro KOHOOB OhLI
Toukoif (@ + b)/2, a pyHkouA f(x) HA er0 KOHIAX CHOBA MMEJIa DA3HEE
sHaku. HoBmllff oTpe3oK TOMHe COREPKHUT KOpeHb ypaBHeHHA f(x) = 0.
OaHarko sTOT OTpe30K B 2 pasa Kopoue Opeaslaymiero. M caMoe riaae-
HOE — € HUM MOXNCHO nocmynumb moiro max xe. Onars OojeNnuM or-
PE3OK IIONONAM M TeM CAMELIM €IIe Pas YMeHLIMHM er¢o eapoe, Taxum
00pasOM MBI MOKEeM OOJYYHUTHh OTPe30K KAK YrogHo Manoli ANHHM,
BHYTPH KOTOPOI'O COASPIKHUTCA KOpPeHb ypaBHeHuda f(x) = 0. Hanpumep,
eCcJIM MCXOZHHIYU oTpesdor 6wl [3; 4], T.e. UMen pauHY 1, TO Yepes Ae-
1 1
CATH IIATOB MK IOJAYIUM OTPE30K AJIHMHON 210 ~ 1024 < 0,001, 9ro
03HAYAET, YTO KOHIH OTpesKa JAlOT HAM NPUOIHKeHHOe SHaAYeHHe Kop-
HA ¢ TOYHOCTHLIO, PABHOMN AJMHe oTpesKa: NeBHIl KOHell OTpe3Ka — IpH-
OIMKeHHOe 3HaYeHHe KODHA ¢ HeJOCTATKOM, NpaBblli KoHenm — mnpH-
CiueHHOe 3HAYEHHEe KOPHA ¢ M3OLITKOM.

danumeM Temeps AJTOPMTM pemeHHs ypasHeHMA f(x) = 0 MeTromom

TIOJIOBHHHOTO JieJIeHHA.

Anroputy Pemename ypaBEeHHA
BeML a, b, x, p, 2, €

e e

Oa’:

{ Sanpocure a; (* reswill Koney npomemymra *)
sSanpocure b; (* npaceiii Koney npomexcymra *)
SanpocuTh ¢; (* mounocmo %)

fdenate noxa b —a > e
{ 2 :=(a + b)/2;

Ecomn f(2) * f(@)> 010 { a :=2; }

MHave { & = z; } (* xoney semsrenus *)
} (* xoney yuxaa *)
Coobiumte 2;

} (* xoney anzopumma %)
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Hazo TONBKO CREJATE CcJefyiollee saMeuaHue. Bmecto f(x) B anro-
PETMe AOKHO OHTE U0 3ANHCAHO COOTBETCTBYIOIMee apH(pMeTHIecKoe
BeIpaKeHMe, nn0 OPraEM30BAH BHI30OB ECIOMOTATEIBHOIO ANTODHMTMA,
BHUHCIAINIEre TpelyemMoe 3HAYeHMe PyERuUMmE. B Hamem
OAeT AMeHHO 00 apEdMeTHYecKOM BHIP&XKeHHH X — sinx — 2m(l — d).

BONPOCH M 3AJAHUS

@ B 4aM COCTOMT METOA NOMOBUHHOIC ASMEHMA NPM HAXOXASHUM HYXHOTO 3HAYCHWA
NMePOMEHHOA?

@ Ypaenenwe x* + 3x — 1 = 0 va otpeake [0; 1] wMeeT kopeHe (nonwivafitecs obbAC-
HUTL NO4emMy). Jinn ero estMcnedHnn KOma COCTABWMA CReayiowMid anropuTM:

Anropuri
seu: X;
{ X =0
fenare noka (X* + 3*X — 1 < 0)
{ X=X +0.01;

fnnﬂnun "Kopenr papen”, X;

{* xoxey yuxaa *)

a) OnpenenuTe, © KaKoH TOYHOCTLIO BLIWMCNAETCA KOpeHb NC KONMHOMY AnropuTMy.
6) NeTta, cnucuean y Koau 3TOT anropyuTM, NC HEBHUMATENBHOCTH NEpecTasMn
MeCcTaMu Ase CTpokn. TeMm He MeHse n No MNeTuHoMY anroprumMy KOMMLKTED HaWen
Kopens. Kaxve ABE CTPOKM OXa3anuck NepecTasneHHbLMn?

8) 3anNMIMTE ANrOPUTM BLIMMCAGHWA BCEX KOPME ypaswgHua x® + 8x - 1 =0
¢ TounocTeio 0,01.

Haspanne naparpada, BOSMOXXHO, BLI30BET YV Bac HeAOYMeHHe —
Bedb B §4 y:Xe IOBOpDHJIOCH 0 €SHHHUIAX H3MEepPpeHHA HHGOPMADHOHHO-
ro o0beMa, M Bel, €3 COMHEHHA, NMOMHHTE, 4TO Taroe Our, Oair,
KuaofaiT 1 T, Im.

Bee »r0 BepHo. Ho HY>KHO NOHHMATH, YTO BBeJeHUE YKABAHHBIX
€AWHHI, NPecAeJOBAN0 YHCTO TEeXHOJOrHYecKHe NedH, HHKAK He OTpa-
AT CMBICJIOBOS coAepixkanme MHGopMamHonHOoro obwexta. K mpumepy,
ecay Ha ZUCK ABAKAHI 3AOMCAHO OFHO M TO 3e coolmeHHe, TO MecTa
HA HeM 3aHATO B 2 paza Gonbllle, 9eM B TOM CAyYAe, KOTZa HA& AHCK
coofmenne 3aNHCAHO OAHOKDATHO. 3HAYHT, M B GafiTax MEI NOAYIHM
aucio, B 2 pasa GoJplliee, YeM AJI OAHOro coobuieHusa. OaHarko U3 mo-
BTOPHOTO cOODIIEHNA MBI HHUKAKOH HOBOU (o cMbBichy) uHGOpMAITMH He
HMeeM, TAK 4YTO KOJUYeCTBO HHPOPDMAIIMH OCTAESTCH TOM Ke, UTO H IO-
cne nojgydeHHa mepeoro coofmerma. M eoofme, ecam B coolmeRnnm
TOBODMTCHA 0 TOM, UTO YK€ H3BeCTHO IOIyJaTen o HREPOpMAanHH, TO ec-
TECTBOHHO CUHTATE, YTO KOJHYECTEO HHPOPMALIMHA ¥ NOJYIATENA He H3-
MeHUIOCk. BupoueM, ecan cooflieHne He MOKeT GLITH MOHATO MOJydYa-



I

TesieM HHGOpMAINH (He BAXKHO, B CHNY HEZOCTATKA SHAHHMN y moayua-
Tela WIN HCKAMKEHMH B XoZe Nepefaud HHPOPMALMH), TO OHO TOXe He
HeceT anf Hero uadopManmio,

Yrobm paszolfpaThCd B CBA3SH M)AV TeXHHYSCKEM NOAXOAOM K H3-
MepeHHI) KOJHYeCTBA HHGOPMALMH M CeMAHTHYECKHMM (CMBICJOBHIM),
PAcCMOTPHM Hrpy «¥yragaidixas. IIpaBuna Hrpel TaKoOBHI.

OauH Urpox 3aAYMHBAET Leloe YHCAO U3 3apaHee ONpeAeSeHHOrO
AEANA30HA, Hanmpumep or 1 po 16. Bropo#t urpox, sagasad TAKHe BO-
OPOCHl, HE KOTODBIe ODePBHH MOMRET OTBEYATL TOJNBKO «JA» MU <«HET»,
IOJYKeH BHIACHHTBL, KAKOe YHCI0 Onno sagyMaHo. K mpmmepy, MOMHO
CIIPDOCHUTL: «BepHo 5M, 4YTO 3aAYMAHHOE YHCJAO PaBHO 77» HAH <Boasb-
le AV 34AYMAHHOE YHCNO 37».

ITourpaiiTe ¢ coceZoM mo mapTe B 9TY UIpY H NonHTaiiTeck NOHATH,
KaKoe HAHMEHBINEe YHCJI0 BOONPOCOB TADAHTHpPYeT BaAM OTTaABIBAHHUE
qHCIA.

Tenepr nmopaccyxaaeM. KoHeuno, YHCA0 MOMHO BHHCHATH, 3afa-
BAA TOCAEAOBATENLHO BONpOCH: <«BepHo M, 4TO 3agyMaHO 4YHcao 17»,
«Bepro aHM, uTo 3aAyMano qucao 27+, «BepHo M, YTO 3AAYMAHO UHC-
7m0 3?» = 1. A. Ha Karoii-To u3 BoopocoB oTBeT 6yAeT <ja». Ho He Mc-
KJAWYeHO, 9TO 3T0 Oyaer WMeCcTHAADATHIH IO ¢CUeTy BOHIPOC.

Kax e rapaHTHDOBAHHO NOJAYYATEH OTBET 38 MeHBbIIee YHCIO BO-
npocos? BecnoMHHM MeTO[ TMOJOBHHHOIO AeNeHUd, 0 KOTODOM MBI pac-
crasmBanu B §17.

PasgenuM Bamu gueaa or 1 g0 16 ma ase paBeEHe rpynnu ot 1
Ao 8 m or 9 no 16. BonpocoM <«BepHO JH, 4TO 3agyMAHHOE THCIO
fonpire 8?7» ML 3ACTABMM HIPOKA CKASATE HAM, B KAKOM M3 JTHX
ABYX HHTOPBANOE HAXOZUTCA 3AAYMAHHOE UM 4YHUCIO. BTOpHM BOIpO-
COM MEI HAUJEHHLIH HAMH HHTEDPBAJ PA3ACANM ellle Pa3 IONOJIAM: €c-
JM OTBeT UTDOKA HA NepBHil Boumpoc 6ma yTBepAETEALHLIM, TO CHpPO-
cuM: «BepHo JH, uTO 3aAyMaEHOe dHCA0 Goapime 137» Temepn yixe
38 YMAHHOE YHCIO HAXOAMTCA B HHTEPBAJE, COCTOSAINEM BCEro JHIIB
n3 geThIpex uHcea. Caeayiommuit, Tpernit o cuery BOOpOoC pasielanT
aTOT MHTEPBAJ emme pas nomodaM. M3 ocTaBmmuxcda ABYX uHuces Y3HATH
SaAVMAHHOe MOMKHO, 38JAB BCEro JHmb OgmH BOoIOpoc. HTak, geThipex
BONPOCOB 3J€Ch OKAa3AJNOCh JOCTATOYHO, YTOOH OOpeAeanTh 3aAYMAH-
HOe IHUCJIO.

HeTpyaHo NOHATH, YTO €CJAM MCXOZHLINA AMAaHABOH ducen OHA OH
or 1 go 82, To xpaTAA0 6B IATH BOOPOCOB AJA rapaHTHPOBAHHOIO yra-
ANBAHHA 38IVMAHHOTO 9HCIa. Ecau mexomeeilt auanazoH or 1 zo 64,
TO XBaTHA0 OB mecTHm BompocoB. U T. 4.

Curyanuio B Hrpe «yrafalikas MOKHO ONHCATR TaK., B mauane ur-
PH HeONpeAeJIeHHOCT: B BHGODe 3aZYMARHOIO YHCAa cocTasaana 16 ye-
JOBHBIX eaunun — Jjawoboe yucao us 16 Morio oKasaTsca 38AYMAHHEM.
ITocne mepeoro BOHOpOCA HeonpeXeleHHOCTH YMEeHBIIUAACE BABOE —
38JYMAHHEM Temephs MO0 OKaszareca jJofoe m3 8 uncen. Ilocae Bro-
pOro BONIPOCA HeoUpPeAeNeHHOCTh YMEHPIIAAACH €llle BABOE U T. A. MHEI-
MM CJOBAMH, OTBET HA Ka)KABIH BOOPOC AaBan HaM MEGDOPMADHIO, BABOE
YMEHBIIAKINYIO HeonpeZeNeHHOCTS.



UndopmaymoHHaN [ONTEALHOCTE YONOBOKA
91 W UCNIONLIOBAHWE B HOW KOMNBIOTEPHBIX TOXHOMOTWIA

E] IToeroMy B MHQpOpDMATHKe AOTOBOPHINCE NPHHATH KONMYECTBO HH-
dbopmanun, ymensmaonieil BABOe HEONpPEASHAeHHOCTH HCXOZHOIM
CHTYallHH, DABHEIM OFHOMY 0mTY.

Teneps #CHO, 9TO KOAAYECTBO HAQOPMAIHH, YMEHBIIAWICH He-
OonpeAeSICHHOCTh B 4 pasa, paBHO AByM (ETaM, yMeEsmalomeii B 8 pas —
TpeMm 6ETaM M T. A. Boobmie, eCAM NOJAyIeHHAT HEJOpManua yMeHb-
maeT HeompeZeleHHOCTh B 2° pas, To KoaumuecTBo aToft MHQOpMa-
nHH paBHO k. BO3MOXXHO, MTO OPH 3TOM UHCAO kK OKaXXeTca He HATY-
DAJBHBIM MHCIOM — BOAL HOOHPEACSJNEHHOCTE MOMKEOT YMOHLINHUTHCH,
HAOpEMED, B 3 pasa ua®m B 5 pas, T.e. B HOKOTODOE THCJIO PAa3, HE
ABAACINEECH CTENeHbI0 THCAA 2 ¢ HATYPANABHBIM NoKasaTeneMm. JHo-
BOJIBHO CKOPO B KypCce MATEMATHKH BaM OyAeT IOKA3aHO (A KTO-TO,
MOXeT OHITE, Y:Ke 3Haer ceifuac), uTo ANa gawboro HOJIOKUTENLHOTO
unena n HallZeTca Takoe WHCAO k, AN Koroporo n = 2°. Yucmo k
B 9TOM CJy4Yae HABHBAKT JOTAPHPMOM YHCAA 7 OO OCHOBAHHEK 2
u obozravawt log,n.

m Ecnr nonyuensag HEGOPMANES YMEHBIIACT HOONPONENOHHOCTE B

n pas, T0 KouEdecTBo ToH mHEdQopmanun pasmo log,n. MERMH
CJIOBaMH, ©CAH HeOOXOZMMO BBIZENHATH OANH O0BEKT H3 MHOMKECT-
BA, COAEP KAIlEero N PABHONPABHEIX OOLEKTOB, ME NOJIKHLEI Pacno-
Jaarats log,n nadopManuuz o6 sroM odnLekTe.

IloueMy ke HE IpH TEeXHAYECKOM HOAXOAe K H3MEpeHHI0 O0heMa
HEQOpMANEH, H OPH COMAHTHYESCKOM HOAXOAE HCOONAB3YITCA OLHH H
T¢ e eRHHHON -— OETH, OafiTei, KpaobaiiTm?.. IToupobyem B sTOM
pasofpareca.

HanoMHUM, YTO BCI0 HHPOPMAIMIO, IUPKYIHPYOIIYI0 B KOMILIO-
Tepe M XPAHAMYIOCA B €r0 INAMATH, MOXXHO NPEACTABAATL cebe 3ako-
AUpoBAHHON B ABYXCHMMBOJABRHOM andaBmTe, HanpHUMep, B BHAe MOCie-
AoearenpHOCTEd M3 O M 1, To ke caMoe MOXHO CKasaTk H 06 mHQOp-
MATAHE, OepeAaBacMoOil mo kxaHanaM cBasm. CaMa cXxeMa IepeRadH
HAEQOpPMANTH elle Pas NPeACTABJeHA HA PHCcYHKe 2.10.

IIon mpueMHHEKOM HHGOPDMAINH ME 37eCh NOHHMMAEM YeJIOBEeKa
HJIH &BTOMATHYECKOe YcTpolicTBo, KoTopoe npocTo GHKCHpYeT CHIHA-
Jabl, HOCTYymawMue K HeMy IO KaHAnY cBasH. OH mpu oToM He ofasan
BHHKATE B CMHICJ IepeAaBaeMOil HHPOpPMAOHHA H MOXET NPOCTO He
S8HATH KOJ, KOTOPHIM 3AKOAHPOBAHO HcXoAHOe coobimenue. TeMm caMEIM
nepeA NOJyYeHHeM OYEPeZHON0 CHrHAJA NPHeMHHK HHPOPMAIMH HAXO-
IUTCA B COCTOAHHMU HEONpeAeNeHHOCTH — HOPHAET CHTHAJ, COOTBETCTBY-
jomuit cuMBoay 0, uaM cursajd, cooTBercTByIomuiét cumpoay 1. Koraa

CooBuwexne
MNepepaTuuk ] TIPWeMHHMK

Puc. 2.10
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CHIHAJI NIPHXOAHT, HeONpeAeJeHHOCTh YMEHBIIAETCA BABoe (HAH IOI-
HOCTBIO HCYE3ACT), T. €. IpUeMHEK AEGOPMAIIHY NOJYYAEeT, KAK MH BH-
me porosopminck, 1 fmr, Temepr yiKe aACHO, 4WTO, DONY9IHB IOCJIEAOBA-
TeABHOCTE H3 7! CHMBOJIOB ABOHYHOIO anbapmra, npmeMHRK HHbOpMA-
nuy moayema n 6ur. Bor M M IOAYYHAAHM TOT e BBIBOA, KOTODHIA
paHee TpeANaralcs BaM B KAUECTBe oNpeleleHNs KONHYECTEA HHDOD-
MAaIlUH NPH YHCTO TEXHAYECKOM MOAXOAE.

A MOKHO JH, Ha0GOpPOT, HCXOAA H3 KOAHPOBAHA, NPUATH K CMEIC-
JIOBOMY IOHMMAHHIO KoamdecTBa mHbopMmanmum? YUtofsl OoTBEeTHETH HA
STOT BONPOC, NpOBeAeM CJAeAVICINHI sKcnepuMeHT. PaccMoTpuM 4ucaa
or 0 o 2* — 1. YUrobLl sKCHEPUMEHT OHN He CANIIKOM YTOMUTeNLHBIM,
orpanwuumca aucaamz or 0 go 15 (15 = 24 - 1). HycTs sagyMaHO Ka-
Koe-HHOYAR YHMCI0 B3 9TOrO HHTepBada (K npumepy, umciao 5). A Te-
nephb, 3aXABAA BONPOCH ONTHMAJBHBIM 00DA30M, HONEITACMCH YrajaTh
aT0 uncye. JoroBODHMMCS TOALKO, WTO BCce BONpOcH OyayTr mMets ¢Gop-
My «BepHo JH, UTO 3aAYMAHHOE YHCJIO Oonpie ...7». IIpu arom, moiay-
YUB OTBET <JA», GyAeM mEcars 1, A MOAYUYUB OTBET <«HeT», mucaTk 0.
BoTr »TH BOODpPOCH H OTBETH JAA HAINErO YHCJIA:

1. BepHo nu, uTO 3aayMaHHOe YHCI0 Goanine T? HeT 0

2. BepHo Ju, YTO 3aayMaHHOe yuchao Gonvie 37 Ha 01
3. BepHo nu, uTO 3aayMaHHOoe umcao Goapiue 5?7 Het 010
4. BepHo JH, 4TO 3aayMaHHOe YHcHo Goapine 4?7 Ha 0101

Ilocne 3aTHX deThIpex BONPOCOB 4Hcao yragano — 5. Ho camoe
rIaBHOe — B NpABOM cTON0HEe B TOT MOMEHT, KOrAa YHCA0 YTajaHOo,
MOABJAETCA €r0 Samuch B ABOMYHOH cucTeme cuncaeHHa! HAmMH cio-
BAMH, NIOCHEAOBATEALHOCTh OTBETOB HA BOOPOCHI — 3TO ABOMYHOE KO-
AupoBaEne HHbopMamuu. CaMmMm; e BOOPOCH (TOUHEe, METOA HX IeHe-
PHPOBAHHA; B HaIlleM cAyuae — OPOBOPEHHAH 3apaHee (hopMa BOmpoca)
onpelenanT cnocod KOAHpPOBAHHsI. BepHO W TO, YTO, €CAH CHOCO0 KO-
AUPOBAHNA SallaH, CAEAVIOIMHEHA BOIPOC MOMHO 3AJABATH He3ABHCHMO OT
OTBeTA HA npeamaymmii. K opuMepy, B JaAEHOR HI'De MOXMCHO ChopMy-
JHPOBATE BOOPOCHL TAK:

1. BepHO AH, 9TO B ABOMYHOH 3aIHcH 3aAYMAHHOIQ YHCJIA DEPBAS

nudpa 1?

2. BepHo AN, YTO B ABOMYHOH 3aINCH 3aAYMAHHOI'O YHCAA BTODAHA
Huppa 1?7

3. BepHO JH, 9TO B ABOMYHON 3aIHCH 3aAVMAHHOTO YHCAA TPeThA
oudpa 1?

4. BepHO 7M, 9TO B ABOMYHON 3amuCcH 3aAYMAHHOTO YHCJAA JETBED-
Tag nubdpa 1?7

DaKkTHYECKH MMEHHO 3TH BOOPOCHL H 3aJaBaJNCchk B HIpe, HO, IIO-
CKONMLKY O ABOHYHOM KOAMPOBAHHH ZOTOBOPEHHOCTH He Onijo, NpPH-
HIIOCH B HEABHOM BHAS PTO KOAHPOBAHAE IPOBOJHATS.

B «¥Vranalixy» MOMKHO HTrPATH He TOABKO ¢ YHGIAMH. MOXHO pac-
HINGPOBLIBATL HASBAHHS SaTAZAHHEHIX JKHBOTHBX HJIHM baMmauu 3HA-
MeHUTHIX nucareneii. I Boobime, 3agapas BONPOCH, HA KOTODHe Aa-
10TCA NTHImMb OTBETH «AA» B <«HET», MOXHO Y3HATHL JIoOHle CBeJeHHA,
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T. €. CMbICAOB0E Codepacarue Ungopmayuu. Ecau OpH 3TOM HA RamJ0e
«ga» MH OyaeM nmucaTek 1, a Ha Kamjoe <«Her» — ), TO MH DOAYIHM
Kox <xobLiBacMoii» mAbOPMALUH.

Tor darT, UTO ¢ DOMOIILIO BOOPOCOB, AONYCKAIOIMIHUX JHING OTBe-
TEL «JA%» B <HET», MOXXHO HOAYIATH J1o0yi0 HMHTEpPeCYIOIIYI0O Hac MH-
dopManuIo, AWOAN SHAIH, NO-BHAUMOMY, O4eHb AABHO. OZHAKO TOABLKO
B cepeguHe 20-r0 cTOoJeTHA GHLIO OCOSHAHO, UTO TaKOH cmocol momyde-
HuA HHGQOPMAIMH SKBHBAJNCHTESH JABOMYHOMY KOZHUPOBAHHUIO H MOMKET
6RITH MCIOML3OBAH ANA BLIMMUCJACHHS KOAMYeCTBA MHbOpMammn,

IlocenOBATENBHOCTE BOLOPOCOB 344AET KOAMPOBAHHE, H €CHH OHA
buKCcHPOBARA, TO N0 ABOHIHOMY RKOZY MOXHO OfHOIHAYHO BOCCTAHO-
BHUTh BCE OTBETH. 3aMEeTHM, YTO, 38JaBad JHIIP KOHEYHOe THCAQ BOI-
POCOB, MH cHOCOOHH BHABHUTH He Bclo HEpopManmuio o6 ofpexTe, a
TONBLKO KAKYIO-TO €€ 4acTh. KX NpuMepy, Urpafs B «¥ragaiky», MH IIH-
TaNHch OOPEAENUTh 3aAYMAHHOE JKUBOTHOE H Y)Xe Y3HANH, 4TO 9TO KHT.
Janee MBI MOMeM BHIACHATL, K KAKOMY BHAY OPHHAAJNEKHT 3TOT KHT,
KAKOB ero BospacT M T. . Kaxaelil o0seKT onucHBaAeTCA (eCROBEUHLIM
YHCAOM CBOMCTB, MBI ’Ke BCeraa OrPAHHMYHMBAEMCH KOHEUHEIM HAGODOM
TeX M3 HHUX, KOTOPhle HAM NPEACTABJAAIOTCA CYMleCTBeHHHIMH. HHEMHU
CIOBAMH, OPOLECC KOAHUPOBAHMS, CONPOBOKAAKINNY nonyuenne uHoOp-
MANUA, MK Beerga o0pEHIBA6M Ha KOHEUHOM IIare, YAOBJIETBODASACH IOA-
XOAAMAM ZAA HAC NPHOIMKenmeM.

3mech YMecTHA TAKAA AHANOrHA. BaM XOpoImIo H3BECTHO, YTO KA~
Joe HPPATHOHAJBHOE UHCAO 3ANUCHIBAETCH, T. . KOAGHPYETCHA, B JAeCATH-
CHMBONBHOM andaBmTe GeckoHeuHOl Hemepmoauuecko# apobuic. Heso-
BeK He MOKeT BOCHIDHHEHMATh H oOpalaTeiBaTe TakHe apobm. IloaTomMy
OH B CBoeli IpaKTH4YecKol AeATeNIBHOCTH OIPAHHYHBASTCA NOAXONAIIH-
MU DpularxeHUAMH, ofpHEBasg 9TY SAONCL HA TOM WMJIH HHOM paspsaje.
MoxHO CKA38Th, UYTO TaKHMe OpHOIMKEHHSA MOZeNHPYIOT NJAHHOE Hppa-
nUoRanbsHOe THCaO. HenoaszoBanue npubnamxennit oCHOBAHO HA YBeDeH-
HOCTH (H MaTeMaTHYeCKH AOKA3aHHOM (aKTe), UYTO TAKAA 3AMEHA HNC-
Jia ero NpubAMKeHneM He NpHBeJeT K CYMIeCTBeHHBIM HCKAYKeHHAM,

B Teopum undopManuu JOKA3aHA AHAJNOTMYHAA Teopema 08 yHH-
BEpPCATLHOCTH ABOMYHOIO KOJMPOBAHHS:

eécezda cyuiecmeyem 0d6ouuHoe Kodupoeaniue, KAK Y200RO NOAHO
ompaxawuiee undopmayuio o6 obsexme.

IlepBhIM NMOHATHEe KOJHYeCTBA MHGOPMAINHM BBeJ AMEPHKAHCKHIHA
yeensiii Ko Ilermnon. 3apmManack opobnemolt mepegaun undopmManmnm
IO RAHAJNAM CBA3H, OH SAJOMKHJA OCHOBH TeODHHE HHGOpPMAIMH, KOTO-
pad Tenepr ABAAETCA OOHMM H3 KpaeyroJbHBIX KaMHe#l mAGOPMaTHKH.
IIpapaa, mMoAXOA K H3MEPEHHIO KOJHYeCTBA HHGOpPManum B coolmeHunA
¥ Hero GBI HHO, He)XeJIH TOT, KOTOPHl ME H3JIOKWAA B 2TOM IApAr-
pade. O ero Bo3apeEHdax HA NpoliaeMy HaMepeHHa KoJIudYecTBa HHGbOD-
MAEA MBI paccraxeM B raase 3. Tam e Gyzer nmpuseseHa Gonee of-
masa GpopMyaa ZaA KOAHYecTBA HHQPODMAIUH.

Karx BMAHO A3 Haumlero o0CY’KAeHHHA, BO BCeX PACCMOTPEHHBX HAMH
cnocofax ompeAeNeHHA KONHUecTBAa MHPODMAOAM Ba)XHYI0 POJb HIpa-



eT croco6 KOAUpOBAHHUA 3TOH HHOOPMAIHHU.
A Henb3A JIM TAK ONPENEeIHTh KOJHUYECTBO HH-
dopmanmu, 4ToOBI M30EKATH 3TOM 3aBMCHMOCTH
oT KogupoBanua? OxkaswiBaercsa, MoxxHO. Wzero0,
KaK 3TO MOYKHO CHAEJaTh, NPENJIOMKHJ BBIAAIO-
muiica MmatemaTHk axageMuk A. H. Koamoro-
poB. BoT B ueM cocTOMT ero uues.

IlpeacraBum, uTO Hekoe coobmieHue (TeKc-
TOBOE MJM rpagpuyeckKoe) CO3ZaHO B COOTBET-
CTBYIOIIEM PeJaKTOpPe W COXPaHEeHO Ha JHCKe.
OHO uMeeT BIOJIHE ONIpeAeseHHBIN umHpOpMa-
OUOHHEIE 00BeM. IIpumeHuM KakKoi-HUOYAB
apxuBaTop. MEDOpManIMOHHEEIHi 00BeM coobmie-
HUS YMEHBIIUTCH, IPUAYEM [Jisi PasHBIX apxXu-
BATOPOB DE3YJBTAT BIOJIHE MOJKET OKAa3aTbCH
Knopa LLieHHOH pasnuunbeiM. KakoB sxe Ha caMmoM nese uHGOpD-

MaIlHMOHHEBEIH 00BeM cooOImeHHA?

3aMeTuM, 4YTO NpPHMEHEeHHe apXHUBATOPA MOMKHO pPaCcCMATPHBATH
KaK IpocToe H3MeHeHHe cnocoba xoauposBauusa madopmannu. Ha nep-
BRI B3IJIfAJ 3a KOJHYECTBO MHAOPMANHH MOKHO B3ATh MUHHMAJb-
HEII MHPOPMALMOHHEINH 00BeM, KOTOPBIM MOJYYAIOT, HCHOJB3ysA pas-
Hble crnocoOnl KogupoBaHusA. Ho Torpma, BO-IepBEIX, MOKHO CYHUTATH,
YT0 BCe COo00ImeHMe 3aKOAZHPOBAHO KAKHM-HUOGYAL OJHHM CHMBOJIOM
(u Torza mEGOPMAIMOHHEIN 00BEM NPOCTO BCerAa paBeH l), BO-BTO-
pBIX, 4TO6GE moJayyaTenk WHPOPMAIMM HOHAJ, 4YTO €My cooblmaioT,
IpUAETCA AOMOJHHTEJNBHO NOCHLIATH pacIIuGpPOBKY STOro CHMBOJIA.
A Torza MBI TOJBKO yBeJHuYHBaeM MHPOpPMAUHMOHHHEN o6BeM — ImoO-
CHLIAEM CHMBOJI U K HeMy ero pacimrudpoBKY B BHAE TOro e coob-
IIeHUs.

Paszymeercss, MOXXHO HOCJIATh He pacmIndpoBKY, a ANTOPUTM IeKO-
AUPOBAHUSA MJIH, UTO ellle JIydille, BCTPOUTH AJIN'OPUTM JAeKOAHUPOBAHUSA
B caM0 coofmieHue (HamozoOMe CAMOPACIAKOBBIBAIOUIUXCHA APXHBOB).
IToaToMy ecTecTBEHHO IpPH IOACYETe KOJHYeCTBA MH(pOpMALUE B CO0D-
LIEHUHM YYUTHIBATE UM HMHPOpPMAIUIO, HEOOXOAUMYIO I8 KOAHUPOBAHUA
H mexKomupoBaHusa. To, 4YTO MBI He JejlaeM 3TOro IpH APYrUX MOAXOZaX
K M3MePeHHI0O KoJaudecTBa WHboOpManuu, o0bACHIAETCA TeM, YTO CIOocod
KOAMPOBAHUSA CUUTAETCA USBECTHBIM KaK MCTOYHHKY HMHDOpPMALUHM, TAK
H ero moaydarenio. Torga coobfmeHue 0 cnocofe KOOHPOBAHHA yiKe He
HeceT MJIA MoJiydaTesas HWHPOpPMAIIMM M HA KOJHYECTBe IepeAaBaeMoi
uHGOpMAIUH He CKA3LIBAeTCH.

Taknm obpasom, ompegesieHHe KoJsndecTBa uH(GoOpMamuu, mo Kou-
MOT'OPOBY, OTJIMYAETCA OT APYTHX ONpPEeAeJIeHHH TeM, YTO YUHUTHIBAET
IIPOIIECChHl KOAMPOBAHHUA U AEKOAUPOBAHHA MHGMOPMAIUM,

Ilpusepem npumep. Ilyctes HaMm Tpebyercsa mepeiaTh B COOGIIeHUH
BCe HaTypanbHBIe uHcia oT 262 144 no 823 543. Eciu cocTaBATE €000-
[IeHHe H3 BCEX BTHX YHCeJ, He 3a0bIB IMpobesbl MeXAy HUMH, TO B Ta-
KoM coobmenun Oymer 3 929 799 cmMmBOMOB, T.e. MHGOPMAIIHOHHEIMN
o0beM coobmeHusa coctaBuT Gosee 3837 K6aiir.
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Ho BMecTo 9TOrO MOKHO B BHAEe coofmeHusa mepemaTe CiaexyOmMi
ANTOPHTM:

Aaropurm Tlepecanxa
uen; n;
{ Odenare oY n := 262 144 go 823 543
{ CooGumre 7;
} (* koney yurxaa *)
H (* xoney azzopumma *)

B zanucH 2TOro aaropUTMa HCIOABR30OBaHO MeHbme 100 cuMmBOnNOB,
T.e. ero HHpopManuoHHE# ofbeM Menbme 100 Gaiir. Tem He MeHee
HHpOpManHA 3TUM coolieHneM OyAeT NepeXaHA TA Ke caMadd.

OrMeTHM, UTO 3TO eme He CAMAA KODOTKAA 3ANNHCHE AATOPHTMA;
MOHO, HaOPHMED, HCKIOYHTE KOMMeHTapHn. TeM He MeHee ACHO,
YTO TeOPETHUYECKH CYIIeCTBYET CAMOe KOPDOTKOe CAMOAeKOAHpYIoIeecH
coofmeRne, cogep:kaniee AaRHEYI0 HHbopManmio. Bor ero madopmanmn-
OHHHI o0LeM H Gepercs 3a KOAHYECTBO HHPODMANHH B JAHHOM co0l-
IIeHHH.

Ha npaxkTHKe DOABR3OBATECH OIPEAICHHeM KOJHYECTBA HubOpMA-
ouu, 10 KoaMoroposy, BechMa 3aTPYAHHTEIRHO, B YACTHOCTH IOTOMY,
YTO HeT cnocofoB HAXOKASHNA ONTHMANBHOIO AJrOPHTMA KOTZHPOBAHHA
Ana moboro Hanepex sagamHoro coobimenusa. ITosroMy, Kak npaBmno,
HCIOAB3YIOTCH APYrHe noaAxoanbl, OAHAKO AAd TeOpDMH HHPODMAIMH 3TC
ompeAenieHAe HrpAeT BAXKHYID POJIh,

R R e T R L T R R T T T T A A RTINS S W
BONPOCHI U 3ARAHUA

o KaK CBA3AHO YMEHLILEHME HEOTIDARANEHHOCTH C KONWMECTBOM NMONMYMEHHOR wHop-
mMauun?

0 Kaxoe koamiecTeo WHOOPMALMKM Mbl AOKHE NOAYNMTD, YTOfB Yranate OAHO us
64 nepaoix HATYPANBHBIX WCANT? O0gHO M3 128 NepBLIX HATYDANBHBIX YuCan? 0aHo w3
100 nepesix HaTypansHbix Yucen? Cxonsko Bonpocos B wrpe «Yrapaikas npuoeTcs
3a0aThb, YToGbi rApPaHTUPROBAHHO NOMYYUTE OTBET B KAXKAOM M3 STUX TPEX cryass?

e a) 3anymuiBaeTcA HeqaTHoe Ywacn0 ot 1 ao 63. Cxonbko sONpocoe B8 wrpe «Yrapal-
Ka» NPMORTCH 3apaTte, YTOOH rapaHTHPOBAHHO YTragaTh SA0YMAHHOR YACNOT
6} MasecTHo, YTO 3aayMaHHDe WiChO MeHblte 1000 v ABNSETCR KBAOPATOM HEKOTOPO-
ro Uenoro uucna. CkONLKO BONPOCOB B Mrpe «Yrapaiikar NPMASTCA 3a0ATe, 4TOOH!
FAPANTHPORAHHO YraaaTL 3aAYMAHHOE WMCN0? CKONEKo GUT MHGOPMaLW Bt NOMY-
YUKW DONOAHUTENLHO, PACNONArasn CBEASHUAMMH, YTO SAAYMAHHOE YHCARO ABMMETCA He
APOCTO USNLIM HEOTPULATEALHLNA HUCAOM, 8 XBAARATOM HEKOTOPOrD LSOO Ywcna?

o O6uAcHuTe, NoueMy B Wrpe sYranailka» ¢ NepeciMy 18 HATYpanbHbBIMK YWChNamK
HEMb3A MAPaHTHPOBATE YraasiBaHWe Yucna 3a 3 Bonpoca.

6* dea vrpoxa wrpanT B «Yrapailky» (AAR XMMUKOB): OOWH 3araabBasT Hal3saHwe Xu-
MHYECKOTO BASMENHTA, A APYTDil, SaNABaA BONPOCH O Bro CEOWCTBax, AOMKeH onpe-
ReNWTb 3arafaHHbiii aneMedT. Kaxoe HaumeHbllee YWCno Bonpocoe TpelyeTcA
380aTh, YTOOLI FAPAHTMPOBAHHO YTEAATL SASMEHT?



Iss

0 a) 3ametvm, yTo 262 144 = 2™, a 823543 =77, Ucnonb3yn 3Ty WHMOPMALMIO, CO-
cTaBbTe ewe 6onee KOPOTKWIA, HOXSNN B OBLACHHTENLHOM TEKCTE, ANFOPUTM, NO3BO-
NAIOWMIA NepeaaTe coolilleHre, COCTOAWEE WS BCEX YWCEN B AMAnasowe OT 262 144
ao 823543,

6)* MNpy BLINOAHOHMM 38A3HWA @ BAM YAANOCh COKPATUTE MHGPOPMALMOHHLIE obvem
nepeaasasmoro coobLLeHUR 3a CHET HCNONLIDBAHNA AONONHATENBHOW MHpOpMaLIIKM
o cogepxaHui coobiuenna. OGaymaiiTe 910 Habniogeswe U NONBTAliTeCE NPUBECTH
Apyrne noaotHee Npvmepsl. Kakne B6BOALW MOXHO cashate U3 atoro svabniogenun?

IoemopuM KpamKo mo OCHOSROE, ¥MMo0 6bt Y3HAAU, Usyrue zaaey 2.

QaxTorpadHIecKHMH HASHBAIOT MOJENH, B KOTODBEIX HHpOpMAIUA
0 HEKOH COBOKYIHOCTH O0BEKTOB XPAHHTCS B BHAe sanHcel, comocTae-
AAIOIMHAX KOKAOMY 00BeKTy ero ceolicTBa (DpusBEaKu, aTpulyTe). Pak-
TorpadudecKue Mofenn OORIYHO PEAAHIYIOTCA B BHAe (a3 maHHEX. Hns
pabotel ¢ Gasoil IAHHEHX MCHOAB3YeTCA NPOrpaMMHAA 000JOYKA — CH-
cTeMa yupasiaeHns 6asoli zaHamMX (coxkpamenno CYVBI). HoarsoBatTemo
6a30if AAHHKIX HEpeZKO NPEeXOCTABJSIETCA OIPAHUYEHHLIM AOCTYN K QYHK-
ouAM, peannsdyeMbiM CYBJI, a uMeHHO: 06RIYHO PaspemIACTCA OCYIIECTB-
JATH ANINL DoucK B fase AaREKX 63 npaBa pasMemeHHA B Hell colcT-
BenHO# MEDOpDMALHME M H3MEHEHHA YXe HMewmeiica. Basa AaHHEIX
¢ TAKHMH OTpAaHHYeHHLIMM BOSMOJKHOCTAMH Ha3HBaeTciE HMHpOpMAIM-
OHHO-TIOHCKOBOH# cucreMoit (MIIC). IIo cmocoly opraEmsaunmm CBA3eil
MeXXAy arpubyTaMu pasnamdalOT TPH BHEAA (a3 NAHHBIX: AepapXmAyecKHe,
PERALMOHHEIE H CETEBRE,

Mopenpo JeATeILHOCTH UeJ0BeKa HAHM pPaboThl ABTOMATHYECKO-
ro ycrpoiicTBa HepeAKoO BHCTymaeT ajaroputM. IIpu paspalorke aaro-
PHTMOE ANs1 PeHIeHUA CHAORHEIX 38884 DOJE3HO HCIMOJAB3OBATH BCIIO-
MoraTeiAbHEe aAropuTMu. Taxoli anropuTM HMeeT 3arojioBOK, B KO-
TOPOM YKAJLIBACTCA MMA BCIOMOTATEJIBHOIO AJNOPHTMA, A TAKMXKe CIH-
COK UMeH NepeMeHHEIX, CAYXKAIMAX JAA NepeRaYdH HHPOpDMANHH,
noane;xamei ofpaborke BCcOMoraTeJLbHHIM AJNTOPHTMOM, H pe3yVALTa-
TOB ero paboTel. 3TH mepeMeHHBIe Ha3HBAKTCE (POPMAJBHBIMA Hapa-
MerpaMu. Jlna obpamjeHns K BCOOMOTATENBHOMY &ITOPHATMY HCIOAL3YET-
cf onepaTop Bhiakars, B KOTODOM YKA3HBAIOTCHA 3HAYEHHSA NePeMeHHBIX,
nepesaBacMEIE BO BCIIOMOTATENBHBIH anropuTMm. BemoMmorarennbHmle an-
rOpETMH, 3ANHCAHHHE HA A3HKe IPOTDAMMHPOBAHUA, HAJHBAIOTCH
HOATPOrpaMMAMH.

BenomoraTensHEIE AJIFTOPHETME aCTO BOSHHEKAIOT, KOTHA JJIA pemie-
HHA 338844 NPUMEHACTCH METOA HOIMArOBOl aeranmsaumw. OH COCTOAT
B TOM, 4TO UCXORHAA 38Ka44 DA3OHBAETCA HA HECKOABKO 3a4a4, pelme-
HHE KOTODHIX JHOO y)Ke H3BeCcTHO, JH0C NPeACTABIAAETCS, UTO PeUINTh
nx OyzeTr serde, 94eM HMCXOTHYK 3aZAUY.

IocneaOBATeNEHOCTh YHCEA HASHIBACTCA 34JAHHON PEeRKYPPEHTHO,
€CJIH, HAYAHAA ¢ HeKOTOPOre HOMEPA, KaXARIN ee UIeH OIPOACICH KA
3HAYeHHe PYHKUIHH OT OPENIICCTBYIOIMAX YJIeHOB.
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PeRYpPCHBHEIM HA3EIBAETCA ANTOPHTM, KOTOPHIM ofpamiaerca caMm
K cefe KAK K BCIOOMOTATEALHOMY ANTOPHTMY (HeNmOCPeACTBeHHO HAH
yepe3 APYTHE BCOOMOTATEIBEHEC ANTOPHTMEI).

Haa obpaboTrE OGOABINOrO YHCHA JAHHEHX OXHEHAKOBON Dpuponn
HCTIOAL3YIOTCA MaccHBH. Maccue — 3T0 HaAGOp OZHOTHOHHX OepeMeH-
HEEX, cHAO)KEHHEIX cHcTeMOH M3 OZHOTO HMJAH HECKOJABKHX HHACKCOB,
KAXIHA H3 KOTODHX DPHHHEMAET IIOCAEHOBATENbHEE LeJHe 3HATYCHHA.
KoIE9ecTBO HCOOARIVEMBIX HHACKCOB HASHIBAIOT PA3MEPHOCTHIO MACCH-
BA, THIO BXOAAIIAX B HETO JICMEHTOB — THUIOM JAHHOTO MACCHBA. UTO-
6m 3aJATL MACCHB, HAJO YKA34ATH €r0 HMA, THI, ARANAIOH H3MEHCHWUA
KaXXa0T0 HHACKCA. DNeMEHT MACCHEA TAKM(e HMeeT HMHA, COCTOAIOES H3
HEMEHH MACCHEBA U 3HAYeHHN WUHAEKCOB, ONpefeNdaInHX JAHHHIN 3ne-
merT, KAl 5MeMeHT MACCHBA NpPeAcCTABAdeT cofol oTAeabHyI0 me-
PeMEeHHYI0: K HEMy MOKHO OJpATHTLCA ¥ NPUCBOMTL 3HAYEHHEe TOYHO
TaK JKe, KAK H /1A <«CAMOCTOATeAbHON» mepeMeHHON.

OauuM n3 3¢«peKTHEHHIX METOHOEB DEeHICHHA YpaABHCHHNE aBndgerca
TAK Ha3LIBACMEIR MeTos AeneHuMa mononaMm. Eciam ¢yExmua f(x) me-
opepuiBEA (T. €. ¢ rpadHKOM ABAAETCA HeNmpepHIBHAA NAHHHMA) H Ha
KOHIOAX HEKOTOPOTY OTDe3KA NPAHHUMAET SHAUCHUA DASHLIX 3HAKOB, TO,
BO-TIePBHX, HA 3TOM OTpe3Ke 06A3aTeALHO eCTh KOPeHbh YPABHeHHA
f(x) = 0 1, BO-BTOPHIX, MEeTOLOM AcJeHHA HOIOJAM MOXHO BLIYHCIHNTDL
KOpEHb 3TOTO YpaBHeHHA ¢ J00ol Hanepes 3aJaHHOH TOYHOCTBIO,

B mEQOpMATERe NPUHATO KOJHYecTBO HHPODMADWE, YMEHbIIA"
meif BABOE HEONPEAESJEHHOCTh 34AAHHOR CHTYAIIHM, CUMTATL DaBHBLIM
ogHOMY OMTY.

e, X s 3 o
' + S
s C ey P P

Yacre 1. IIpz BunonHeEHn NpeA/IOReHHHIX HEMNe sajasull sananrute
vy cebs B TeTpaau mmdp 3aFaHHA M HOMEpP NPABMALHOrO oTReTa. Ilo OKOHUS-
HEH paloTH CBOPLTe MOJVUMBHIVIOCH ¥V BAC SAIMCH ¢ KIOUaME Ha c., 269,

Al. ©opMmanbHEie MApaMeTpEH BCIIOMOTATEIBHOIO ANMOPHTMA — JTO:
1¥ mepeMeHmEIe, WemoNbayeMEle BO BCTIOMOTATENSHOM AJINODHTME;
"%) ApryMeHTH BCHOMOPATENEHONO AArOPUTMA;
‘8) nepemeHHEle, YKASAHHBIE B 3AICJOBKEe BCIOMOTATEJNLHONC ANTOPUTMA;
‘4, KOIMYECTEC NEePeMeHHHX B 3ar0JOBKE BCIOMOPATeNLHONO ANTOPHTMA.

A2. Maccmn — aro:
‘¥ nocneaoBATENLHOCTS NOPEMEHHEIX;
‘2). nabop ONHOTHANHLIX NepeMEeHHEIX, CHAGHOHHEIX cucTeMoft meJouncaeH-
HEIX MHEEKCOB;
3) pacnonoxkenue dJeMeHTOB B BuAe OFHON MAM HeCKONBKHMX CTPOK;
4) B nyaxrax 1—8 nHer nmpaBunsHOH GOPMYIHDOBKH.

4—lohu, 10 xx,
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A3. Baga zanHBIX, B KoTopolt undopMAIINA NPeACTABJCHA B BHAe 3amucelt B Tad-

AHNAX, ABASETCA:
3} uepapxuveckoil;
i mobofk M8 yKasaHMBIX B DyHKTax 1--3 BHAOE.

Ad. B Tabanne pem dparMent ogHorabamunod Gasm zannmx «Ozepas (B mep-

3§’ penanmonHoii;

POl CTpOKe VKA3aHH AMeHA aTpmbyToB).

‘3% cerenoil;

Hassanme r“f'm nﬁ? KomtRnenr mmm -
Apanscroe 68 33640 Aawa 63
Bailixan 1741 31500 Aaua 456
T'ypon 228 59 700 Ameprkra 177
Mapaxaif6o 250 13512 Awmepnka 0
BrxTopua 80 69485 Adpara 1134
Yag 4 11000 Adpaxa 240
Jagosckoe 225 17700 Espona b
Cepan 29 1400 Espona 1914

KoamvdecTBo sannceif, YAOBAETBOPAIOIGAX SANPOCY
«IInomans > 11 000 & Bricora < 200 uau Inybuna < 250»,

paBno:

B/ s & 5 ‘% npyromy, 9eM B DmyHKTax 1—38, amcay.
AS. B pesyarTaTe SKCIOepHMeHTA mOAYYeHA RAEGODMALHA, KOTODAA YMEHbBIIH-
a8 HeompeReneHHocT: B 8 pas. KosmdecTro aroit REGOPMAIIAR PABHO!

4 86ura; .Z), 16alr; B} 3 Galira; M) Apyromy umcay Gaiiros.
AS. PasMeprOocT: MaccHBa — 3TO!

33 KOJUNECTBO WHAEKCOB, NCIONBBYEMEX AJAA ONACAHMA MACCHBA;

I8 manboaniiee 3HAYEHHNE KAKOro-ING0 MHZEKCA MACCHBA}

{9 KOMUYeCTBO 3/IOMEHTOB B MACCHBS;

By B myarrax 1—38 Her mpasuabEO# GOpMYJIMPOBKH.
A7. Han anropurM:

ANropuTM

gou: X, Y, M[1:10}; uen: X;

{ X := (M(Q1) + M(10) + ABS(M(1) — M(10)))/2;
Y = (M(1) + M(10) - ABS(M(1) - M(10)))/2;
Denave ot X := 1 go 10
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{ Ecnmu (¥ < M(X) < X) 10
§§mﬁlumM(K);

(* xoney eemerenun %)

} (* xoney yuxaa *)

}

Oror anroputM SHN McnoaHeH ANA MaccHBa M, ONHCAHHOTO ciaemyiomed

rabauneii:

[-1,.2] 05[ 386 [-1,2] 1 [ 21]19] o |[-1,5] 3

Nocne ncnonsenus coolmeno:
1} 1uucno; 2y 3 wacaa;  8F 5 umcenm; §) 6 umcen.

A8. llas anropuTM:

Anropurm
som: X, Y, M[1:10}; uen: K;
{ X = MQ)
Y = M(1);
Denam o7 K := 2 go 10
{ Ecan (M(X) < X) 10
§ X = M(K);

Ecan (M(KX) > Y) 30
; = M(K);

}
}mv—x;

(* xoxey semerenun *)

(* xworney semerenun %)
(* woney yuxra %)

dror anropurM Bualn ncmojHen ana Maccusa M, ommcanHoro caemyiomeii

Tabammeil:

(12 ]-08)386 |08 [ -1121]T198] 0 [-165] 8

Hocne ucnongesns coobIIEHO THCHO:
1y 2,1; 2y 61 & -1,5
4% ApyToe, 4eM YKABAHHOE B NyHKTax 1—3.

A9, HexTo 3afyMan HaTypaJbHOE TYWCAO, He npeBocxoaamee 1000, a zarem
coofmuna: «3afyMAHROe MHOIO YWCAO ABRAAeTcA KyboM Heaoro uwcias. Ko-

auvectro GuT mEdopManuu, cogepxamelica B »ToM coolmennH, paBHO:

1} log;1000; ) 2;  #) log,10; ¥ apyromy umcny.
A10. Nan anropurm:
Anropurm
uen: K, M, N; pew: L;
{ Sanpocum K;
L = 0;
4*
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Qenave ov M :~ 1 a0 K
{ Denate OT N := 1 go K
{ L:=(L+ (M+ N)/(M*NDHL - (M/N + N/M));
} (* xoney yuaa *)
} (* xoney yuwaa *)
Coolwmte L;
}
Ha nexoropom xomunemTepe mpu K = 10000 sror anropaTM mcoox-
naerca B tedenne 0,5 c. Ha ToM e RoMIObiOTEpE ITOT AATOPHTM NpH
K = 100000 6yger HCHOTHATHECA:

B =5be; & =~ 25 ¢; B ~ 50 c; ). =~ 2 MuH.

Al11, Jan anropaTM, B paore KOTOPOrQ HCIORL3YIOTCA fABE MNOATDPOTPAMMEI-

Noanporpamvma-dynxuns 4 (uen: M, N): uen
{EG!IIIM<31Q{ °=Ms}
pHave { auaa-—!nt(M/aHB(M-l.N);}

Noanporpassan-dynxume B (uen: M, N): uen
{ Ecom N <3710{ 3na4y := N; }
m{m_S*N A(M, N - 2)}

Pesynstar paborst anropntMa npu M = N = 10 ofoanauum uepesa C, a pe-
3yAeTaT paltoTn anropaTMa mpu M = N = 9 ofipssauumM gepea D, Torga

WC<D; FWC=D; $C>D;

#¥ npun oxHOM M3 YRASAHHHX Habopop sHadeHHit M um N aaroputm
He SAKAHUMBAEST paboTy.

YacTh 2. Mpu BumosHeHEH IPeaNOKeHHANX HEME 38JAHWA JANHIIATE
y cefa B TeTpaam mmdp SaKAHMA M OTBET B BUAE IOCHCAOBATEJbHOCTH CHMBO-
108, Ho oroRIAHMM paGoTH CBephTe IOJYUMBIOYIOCA V BAC SAIIACH ¢ KJIIOUA-
MHA Ha ¢. 269,

B1. B xpaaparnoii Tabxune pasmepoM 8 X8 ofHA KAETKA SAKPAIIEHA JePHHIM
OBETOM, OCTANbHEE KJeTKH Gensle. Tpefyerca yCTAHOBHTE, rie OHA pac-
noaaraerca (T.e. YGHATH HOMED PAAA B HOMep cToafia, Ha DepecedeHHH
KOTOPHIX HaxoauTca raeTka). Honyuema EHGOpMANES, YTO KAETKA CTOMT
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HA AMATOHAJN, HaYWHaOWeicd B BepxHell mepoii xaerne. Konuuecrso mo-
AydeHROH HEGOPMANVN PABHO 6ur.

B2. B 6ase pammnx oTAena Kagpop Refonnmofi upMm umeerca 50 samuceit
o0 pafioumx Tpex Kateropuii! Tokap4x, caecapfax M pasHopalounx. Cpeau

aTpaGyTOB B DTHX SANCAX, KPOMe CHEeNHANLHOCTH, $UrypHpyer aTpubyr
«OOJs CO SHAUEHHMeM «M» WIH «». KonuuecTeo samucelt N, yaoBlerso-

PAIOMHUX DA3THUHEIM 3AMNPOCAM, NPHBEACHO B Tabamme:

3ampoc N
OOJ = M i CICIHANBHOCTE # pasHopalGounit 28

COCOHANBHOCTE ¥ cJecaph 356

OOJ = 3 ¥ CHeOHAJLHOCTH * TOKADH 12

Konuuecrso samucell, YAOBNETBOPAIONMINX 3AMOPOCY <OOJ = M 14 CICIH-
ARBHOCTD = TOKADPEL WAl IOJ = 3 3 CHeNHAJEHOCTE = pagHOpalouMiir,

paBHO .
B3. Mam agropuTM H noanporpaMMa-QyHKIINA:

uan: K, AM;
{ SanpocuTe M;

K = GOKYC (M);
\ Coofuinre M/K;

- QOKYC (uen: M): uen
{ Ecau M < 10 10 { 3uau := M; }
unaye { shay = (M mod 10) * GOKYC (INT(M/10); }

Ecam Ha sanpoc anroputMa 6yieT BBefieno uHeno 128, To mo oKoHYARMM
pafiort: anropmrMa Gyaer coolmeno aucao .
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M HEXXNBOW nﬁ'ﬁpon

B arToii rnaee peyb NOWAET 0 MOAENMPOBAHUM NPOLECCOB, U3yYaeMbiX pas-
NINYHBIMU HAYYHLIMUA OUCUMNINHAMKW. A NOCKOMNbKY peyb WaAeT O MOAENMpPOBaHUM
peanbHbiX NPOUECCOB, TO rNaBHoe BHUMaHue Byaet yaeneHo npobneme apekear-
HOCTU MOCTPOEHHbIX MOAenei.

§ 19| Mopenuporanue pusHUECKMX NPOLECCOB

CoBpeMeHHaa H3HNKa — 3TO HeoObATHaA 00JACTh YesoBeuec-
Koro 3HaHuU#A. HauHeM c pasfiena, HAYYHBIM CTAX KOTOPOro B (pU3UKeE
HacuuThIBaeT 0ojiee ONATH BEKOB. JTOT pasfes — MEXaHHUKA.

B mxonpHOM Kypce ¢u3HMKH mOoZpoOHO O06GCYKIAIOTCA ABA BHAA
MEeXaHUYECKOr'o ABHIKEHHS — pPABHOMEPHOE M paBHOYCKopeHHoe. Ecau
TeJO0 JBUKETCH PABHOMEDHO M IIPAMOJHHEHWHO, TO 3TO 3HAYMUT, YTO HH-
KaKHe CHJIBI Ha Hero He AeHcTBYIOT. PaBHOYCKOpEHHOE ABM)KEHHE BO3HH-
KaeT B TOM CJIy4ae, KOrj/ia CHJIA, BHIBHIBAIOMAA ABHUIKEHHE, IIOCTOSHHA.

O6GBIYHEIM OPHUMEPOM ABHMMKEHHMSA I0J BO3JeHCTBHEM IIOCTOSHHOMN
CHJIBI SABJAETCS JABUKEHHE TBEPAOrO TeJia B IOJIe 3eMHOI'0 TATOTEHHS.
Je#cTBUTENBHO, €CJIHM TEeJIO HAXOAUTCA HA JOCTATOYHO OJH3KOM paccTo-
AHHU OT 3eMJIH, TO MOYXHO CYMTATH, YTO TeJO AAHHOM MAacChl IIPHTH-
TUBAETCA C NMOCTOAHHOM cmiuoii. IloroMy Mozesns PaBHOYCKOPEHHOTI'O
OBH)KEHUS DACCMATPHBaeTCA Ha YpoKax (M3HKH, KOrja I'OBOPSAT O IBH-
KEeHHUH Tejia MOoJ YIVIOM K ropusodTy. Maremarnyeckue GOpMYJBI, OIH-
CHIBAIOIIME TAKYIO MOJEJb, U3BECTHHI KAXMIAOMY.

BriizeM Ha ynuny ¥ DOCMOTPHM, TAK JIM Y2 XOpPOIIO 3Ta MOAEIb
corjlacyeTcs C PA3JMYHBIMM NPHUPOAHBIMH sABJeHusmu. Hanmpuwmep,
JeHCTBHE CHJBI 3¢eMHOI'0 TATOTEHHUS 3aCTaBJfAEeT NajaTh HA 3eMJIO Kal-
au pokpa. Kakawlii u3 Bac momazas oA TeNJBIH Beceanlil JeTHHH
JOXOb HJIM IO OCeHHHI Mopocamuii. Kakyio CKOpoCTs COIJIACHO AaH-
HOIl Mofenu AOJIMKHA MMETH OKOJIO IIOBEPXHOCTH 3eMJIM KAaIJf, COpBaB-
IIAafAcA ¢ BBICOTHI 8 Km?

Ha yporax (HM3MKK BBl HOJNYYHIH (QOPMYJY IOJSA CKOPOCTH Teja
P ero ABHM)KEHHH B IIOJI€ CHJIBI THAJKECTH, €CJIM HadaJbHas#g CKOPOCTh
Onlna HyJIeBad:

2gh,
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rae B — BHCOTA, ¢ KOTOPOH Ten0 HAYHHAET ABH)KCHEME K NOBEPXHOCTH
Semnu. Hocxonbxy HAM He HYXHH TOYHHE pacueTH, OyZeM CYHATATH,
uro g = 10 M/c®. B aToM cayuae cropocTh v =~ 400 M/c. Ho kanna, sre-
TAMAA ¢ TAKOH CKOPOCTRIO, moAOOHA myJde, yaap Koropoil mpobma 6ni
HACKBO3F OKOHHO€ CTEeKJO.

9roro, 0OAHAKO, He NPOHCXOAET. SHATHUT, MOAEHD, KOTOPOH MEl Boc-
NONAL30BANUCE, HE BIONHE AZCKBATHA, B Hell He VITeHH KaKHe-TO Cy-
mecTBeHHLIe $aKTOPHL.

OnuE Uz TARAX HarTOpOB — CONPOTHEAeHHe Bosayxa. Ilpm manoit
CKODOCTH ABHJKE€HHMSA 9THM CONPOTHBJCHHEM MOMEHO npeneblpeur —
BPAZ MM ME 3AMeUAEM CONPOTHBASHHe BO3AYXA, eCAH IepeMenjacMca
NporyACUHHM maroM. Ho crour noGe:xaTs -—— B COOPOTHBACHHE CTAHET
CpASY BechbMa OHIYTHMHM. OKASHBAETCA, YTO CHUAA CONPOTHBAECEHA NpO-
ODOPUZEOHANBHEA KBAAPATY CKOPOCTH ABMRYyIIeroca Tena. Koeddummenr
OPONOPHHEOHANBHOCTH B28BHCHT OT TreOMeTpHYECKO#l KoHHrypanuu
ABHUKYILEToCHA TeJjia H NAOTHOCTH CPeAN — RAXAHIN 3HAeT, 9TO B BOAS
ABHrAThCH HAMHOIO TPYAHee, YeM Mo cyime.

Hrar, peun moilileT 0 ABMKECHHUH TeNa B NOJe CHIH 3¢eMHOTO THAIO-
TEHHA B Cpefe ¢ conpoTuBAecHHUeM. Mogenr aToro mponecca B YAOOHOM
ANA KOMOBIOTEPHOTO HCCHACAOBAHESA BHAe ML u OyaeM cTpouThb. A ca-
Mol zamade (AN JanpHeHIDHX CCHIIOK) ZagEM HM#: «/[aEiKenme Tena
B cpefe ¢ CONMpPOTHBACHHEM®.

YroSul HOCTPOMTE HYXXHYIO MOAENb, MEH JOMKHH ONDENeJHTE He
TOIBPKO, 9TO CYINECTBEHHO AR KOHCTPYEpYEMod Momeau, HO U Te TEo-
PeTHYEeCKHEe NOAOMKeHHA (HIEKH, KOTODhIC HMO3BOJNAT HAM fe3 mpoBene-
HHUA HATYPHHIX SKCIIEDHMEHTOB ONPeAeJHTE SABHCHEMOCTH MEXAY Dapa-
MeTpaMu cTpoameiica urdopManuonHOll Mozenu. Eme pas ofpartum
BHHMAHHE, YTO BCAKAS MOAeAb ZOJKHA OHITH COrIACOBAHHOM He TOJb-
KO ¢ CYHICCTBYIOIEeH Teopued, HO M ¢ mpakTHKoil. ByaeM cuuTaTs, 4TO
BHNOJHEHH 3AKOHH MEXAHUKH, chopMyaupoBannbie HiloToHOM.
TIpe:xge Bcero peubh HAET O BTOPOM 3aKOHE, CBA3MBAICINEM ABHKYIIYIO
CUNY H YCKOPeHMe ANA TeJa NOCTOAHHOH MACCH:

F=ma.

Hz panee CKA3aHHOTO ACHO, YTO MBI HMEEM Jel0 C MATEMATHYEC-
Kol MOZeABi0, B KOTOPOH YUACTBYIOT TPH NApaMeTpPA: CHJA, Macca H
yckopeHHe, OTMeTHM, 9TO CHJIA H YCKODEHHe — BEKTOPDHBLIC BEJIMYMHBL,
8 MAcCCA — BeJIHYHMHA CKAJADHAA.

Yro KacseTca YCJIOBHA <«CONPOTHBACHUE BO3XYXA NPONOPHHMOHANB"
HO RBAADATY CKOPOCTHs, §YIeM CUHTATE STO SKCIEPHMEHTANILHO YCTAHOB-
JeHAKM GarRTOM H TOXe BRAIUEM €TI0 B COMCOK HCXOAHMX IpPeAnojo-
mennili., MOXKHO CYUHTATE, UTO CHAA COONPOTHUBICHMS IPOTHBOIOIONKHA
CKOPOCTH ZABMKYINErocsa Teas. SHaYeRue KosdbdumuenTa ITpomopmmo-
HAJILHOCTH YCTAHABJIMBAETCS SKCICDHMEHTANBHHM NYTEM. OTO HAYCHHE
HAM NOHAZOOHUTCA JHINL TOTAA, KOrzaa GYAVYT NPOBORUTECA PACcIeTH, MO~
3TOMY NOKA MK IPOCTO JOJIKHE Y9eCTH, 9TO OXHEM H3 IapaMeTpoB,
ONHUCHIBAIOIIUX COOPOTHBICHHE CPeALl, ABIAETCA KO3(PPHIHeRAT mpo-
NOPOHOHANEHOCTH K.
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JIng nNpoCTOTH NPEeAnoJOXKHM HeBepDOATHOe: NOKA TeNo ABUMKeTCHd,
COBCEM He gyeT BeTep. DTO mpeAHONOMKeHue 00ecmeunBaeT HAM BO3MONK-
HOCTh PACCMATPHBATHL ABH/KEHHE TeJA B OJHOH IAOCKOCTH.

Yrofh MOZeNr He NOAYSHAACH CHAHIIKOM CJIOXHON, clenaeM emme
U <«reoMeTpHYecKoes NOpeAnonokKenHe: GyzeM CYHTATH, 4YTO IIOBEPX-
HOCTh 3eMJIH IIOCKAd. ByZeM TaKiKe CUMTATEH IOCTOAHHHEIM YCKODeHHe
c¢BoJOZHOrO NaZeHHuA & (XOTA IO Mepe YZAJNIeHHS OT NOBepXHOCTH 3eM-
AN CHNA OPUTAMEHHS YOBLIBAGT COTJIACHO 3AKOHY BCEMUPHOTO TAIOTe-
Hug, chopMyarporanEoMy HBIOTOHOM, HO MH YKe JOTOBODHAHCE HE
pPaccMaTpHBATE JBHReHHe HAa GOJBUIMX BHICOTAX).

HHH TPDHEIMO HBIOTOHOBCKON MeXaHMKHM COCTOMT B TOM, UTO
BCAKOE ABHI)KEHHE B BEPTHKAMBHON IIOCKOCTH MOYKHO PACCMATPHBATE
KaK CYMMY ABYX He3ABHCHMBIX ¢OJHOMEDHBLIX» ABHIKeHHMI — ropuson-
TAABHOIO ¥ BePTHKAIHEOTO. BHOepeM CHCTEMY KOODAHHAT TAK, ITOGKHI
B MOMEHT HAYAJA ABHXKEHHA TeJNO DACHOJArajochk HA ocH Oy H BeKTop
€ro CKopocTH ORI HAIIPaBJIeH B NepBHI KBagpanrt (puc. 3.1).

IIycTh Tenmepsh uepes HEKOTOpOe BpeMa { TeJ0 OKA3ANOCH B TOUKE
¢ KOOPDAMHATAMH X M y M HMeeT B 3TO BPeMa CHOpocTh U. PeayapTu-
pyomaa cuia F, onpezeasiomas ABM)KeHHe TeJa, PABHA BeKTOPHOM
CYMMe CHJ COMPOTHBACHUA M TAXecTH., Cuna compoTUBACHHUA Feomp CO-
TJIACHO CHAEJAHHOMY NPeANoJoKeHHIo papna —kml5|0, rae gepes |6| obo-
SHAUEHA AJIMHA BeKTOpa ¥. UTolM pACCMATDHUBATE ABHXREHHE TeJA KaK
CYMMY ABYX ABMKEHMU, ME JONRHE PACCMOTPETH ONPOEKIIUME CHI M CKO-
pocrei Ha ocu. Toraa F, = —kmlblv,, a F, = —-mg - km|ojv,, rae nn-
AeKCH X U I YKASHBAIOT, HA KAKYI0 OCh OCYIIECTBASETCS NPOeApoBa-
HHe. Bropoll 3akoE HpIOTOHA JiaeT HAM CHCTEMY COOTHOIIeHHIL:

ma, = —km|ﬁ|vx,
ma,=-mg-— kmli:’lvy.
OAKTHYECKH MH ViK€ IOCTPOMAN HEPOPMALHOHEHYI0 MOAENb OPO-

necca, IlepenmumenM ee B Oonee yA0oOHOM BHAEe, BHIDASHE AJAHMHY BEKTO-
W pa U 4epes ero KOOPDAHUHATHI:

a, =k, f(vx)’-l- (vy)’vx ,
Bo N a,=-g-kj(,) +(@v,) v,
‘_/.- ———— Foonp =— kmitiv

Bricora R(t), EA KOTOpDOHR HA-
XOAHNTCH TeNO B MOMEHT BPEMEHH
t, cOBIafaeT ¢ OPEZHMHATOM y; TaK

- r3 uT0 (daKTHYeCKH HAM HAJA0 Ha-
F=mg| VUHTBCA BHPAKATD M3MEHEHHE Y
' €O BpPeMeHeM.
" YrolH npomece ABHXKEHHA ORI
o ' » ompejejeH, HAKO 3aiaTh, HA KaKol

BLICOTE B HAYANBHHII MOMEHT Bpe-
Pwuc. 3.1 MeHHM HAXOAMJIOCH TeNOo ¥ KaKOBa
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OHLIA €Y CKOPOCTEL B 2TOT MOMEHT. IIOCKONBLKY CKOPOCTH NpeACTABAAET
coboif BeKTOp, OHA 3AJAETCA ABYMA CBOMMHU KoopaunaraMu. Ilpasaa,
BMECTO KOODAMHAT MOMHO 3AJATH BEIMUHIY CKOPOCTH H YPoJ, KOTO-
PHIE BeKTOP CKODOCTH COCTABASET ¢ POPHSOHTANBHON 0CBHIO (T.e. OCBIO
abcomee). IlocTpoeHHe MOZETH AAHHOND nNpopmecca 3aKoHYeHo. Iloamoe
OOMCAHHEe MOZeJH BH CZeJaeTe CAMH, BHIIOJHHEB 3ajaHue 2.

BOI'IPOCH II SMAHH!I
o Mowamy Bo3HUKAST HeolXOAWMOCTL YWMTHIBATL CONPOTHBASHWE cpeau?

0 Odopmute ONUCaHKWE MOOSAW OBUXEHMA B Cpefe C CONPOTUBNEHWEM, BLIASNWUB
NPSANOAGKEHWS, NPU KOTOPLIX CTPROUTCH ASHHEA MOoAent. ONPeaennTe Ha WX OCHO-
BE CYWECTBEHHBIC DEKTOPEl W MAPAMETRE, OMMCHIBAKHLWE 3TH DEKTOPH. JankwiumTe
CBA3L MBX.II%F napaMeTpaMu, Kaxoro BMIA OKASANACH NOCTROSHHAA WHDOPMALAOH-
Has Moaenk

e PasBeguukam yaanocs AobuiTo apTMAnepuiickwe TaGnUusl, COCTABAEHHLIE H& OCHO-
BE& MCMNLITEHUA NPOTUBHMKOM HOBOH ITYLLKW.

Yron naknoHa

cTeona, rpanyc 10 20 30 40 50 60 70 80
JdaneHocTe noneta

CHADATG, M 9282 | 10889 11222{10770| 9683 | 8026 | 5830 { 3121

Mo 3TMM JaHMLIM HYXHO HAWTW HauanbLHYI0 CXOPOCTL Chapaaa. Ha ocnoge wmopenw
IBMXEHUA B CPaAS C CONMPOTUENEHMSM NPeanOXKTe cnocod nonyvenms 3ToM un¢op-
maumn, Koadduument conpotvenenun cpeanl k M3secTen W pasen 0,0002 m~',

€)* Npw enxern Tena B nORe 3eMHOTO NPUTAXEMUA 683 CONPOTMBNEMWA PaboTa Cu-
N NPUTRKEHWA NEPEXOAMT B KMHETHYSCKYK JHEPIMIG ABMXYLIGTGCHA Tena.
a) B xaxoit ewie ena aneprim NPeBpaiaeTca paboTa CHAL CONPOTHBNEHKA NPKW ABK-
XEHWM B Cpeae C CONPOTUBASHWENT?
6) NoCTPORTE MATEMATINECKYI) MOREND, NOSBONAIOWYK) BLIMHCAMTE NOBHILLGHHE TEM-
NEpaTyps Tena NPW ero ABWKEHWW B cpeie ¢ conpotuenesweM. (Motepamu awep-
MM 38 CYET TENAONENSRAMN B OKPYXAIOWYD Cpeny npeHebpeds.)

9 Yro Takoe AMCKPETH3EaLMA HenpepsiBHoro npouscea? (Coe e 7. Ecnu eol 3aTpyams-
eTech JATb OTBET Ha BONPOC, NepeunTaiTe §4.)

520 WMMMHM
B CPORS €. CONPOTHANOHNOM . 3 RO

Kax e Temeph ODPHMEHHTL KOMIOLIOTED AJA MCCAeROBAHUA
mponecca ¢ NOMOINBIO MOZenH, moaygeHHoOHd B § 197 Ilna storo Hago
BHIOPATE KaKyl-IHG0 KOMNBIOTEDHYI0 TEXHOJOTHIO H PeIH30BATE MO-
Aelb ee CPEACTBAMH.

BrIGOp KOMOBIOTEDHO TeXHOJOrAH HEeOZHO3HAYeH. BHNOAHAA 3878~
Hue 2 B3 § 19, BLI YCTAHOBHIAH, YTO HAMH IIOCTPOSHA MATEMATHYECKAA
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Mogens. I1oaTOMY M KOMNLIOTEPDHAA TeXHOJOIMA AONKHa OHTH OpHeH-
THpOBAHA HA UHNCACHHLIE pacyeThl. BaM H3BeCTHH ABe TAKHE TEXHOAO-
THY: OZHA U3 HAX ONHMpPAETCa HA OIpUMeHeHHMe SJMeKTpPOHRON Tabnumer,
APYrasg — HA COCTABIEHHMe BHUMCIMTENbHOro aaropurma. Ho cmauana
obcyauM, Kak npucnocobUTE HaIOy MOZens SAd OpPEMeHeHUS STHX TeX-
Hosnoruii. Heno B ToM, YTO YHC/AeHHBHE METOZH PACIETOB HA KOMOBIO-
Tepe (KaK M AJMTOPUTME) O6AAZAIOT CBOMCTBOM AMCKpeTHOCTH. IloaTO-
My NOCTPOEHEYIO B § 19 HempepHIBEYI0O MOAEAEL HYIKHO SAMEHHTH AMCK-
peTHON MOAeABIO, T. €., KAK I'OBOPAT, IPOBECTH €€ NHCKPEeTHIARHIO. JTO
03HAYAET, UTO MpOIlecC, HeNPEePHBHO PASBEPTHEAIOMMIIICA BO BPDEMeHH,
pa3fHBaeTCA HA OTAENBHEE CTAAUN, KaXKIAA CACOVIONIAA CTAZUS OTCTO-
HUT oT npefuiayimeit Ha HeGonbmIol NPOMEXYTOK BpeMeHH, JTOT MANLIR
npoMeXyTOK ofhIuHo 0f603HAuAOT At. EcTecTBeHHO HpeANONaraTh, UTO
B TeUCHHE 3TOTO ODPOMEKYTKA BpeMeHH CocToaAHNe o0BeKTOB, YIACTBYIO-
ImMX B NpPOOecce, OCTACTCHA HNOCTOAHHLIM, & 3aTeM CKAYKOM MEHAETCH
HA HOBoe. B HameM chnyuae cocTOAHEE OGBEKTA, T. €. JABHIKYHIErOCS Te-
J1a, ONMUCHLIBAETCH:

1) roopaunaTamMn x(i) # {) TOUKM B MOMEHT BpeMeHH f;

2) BeXTOpOM CKOpOcTH U(f) B MOMEHT BpeMeHHu f;

8) BerkTOpPOM YCRODEHMA G () B MOMEHT BpeMeHnu t.

B caenyommuii MoOMeHT £ + At COCTOAHME JABHIKYIIErocd TeJa OIM-
CHBaeTcA 3HaYeHUAMU Xx(f + At) m y(t + At), (¢ + At) m d(t + Af).
BanumemM Tenepk COOTHOINCHHMSA, NOKASHBAIOIINE, KAK CBASAHLI U3Me-
HeFUA HAZBAHHLIX BEJNUMH IO HCTEUCHMH MHTEpPBAJA BpeMeHH Al:

x(t+Af)—x(¢) _ . ye+a8)—yt) _ .
At v,(t), At v,(t)’

L2750 6, = -k o 0F v, v
v,(t+53‘ %8 _ a,=—(g+kJo(t) +v,(1) v,(t)).

IIpeoGpazyeM 2TH PABEHCTBA K CHSRYIOUIEMY BUAY!:
x(t + At) = x(t) + v () At;
y(t + At) = () + v, (t)- At;

v (t+A8) = v (t) -k, /v,(t)’ +v, (1) v (8) At

v,(:us)=v,(:)-(g+k,[v,(:)’w,(t)’v,(t)) -At,

Temeps MEI IO 3HAYEHHAM NepeMeHEHX X(t), Y(t), v.(¢), v (t) B Mo-
MEHT BpeMEHH ¢ MOMeM BLIYHCIHTL UX 3HAYCHMS B MOMEHT BPEMEHU
t + At. Mommo ckasaTh, 4To 3TH GOpPMYJIN ONWUCHIBAIOT NMpPOUECC HE
TOABKO dexaapamueno, HO U RpoyedypHo, NMOKASLIBAIL, KAK OCYIXECT-
BHTH HAXOMKAGHHE MCKOMBIX BeTMYMH. MEI elle YCHINM AKIEHT Ha Impo-
neAypHOe NpEeACTABIeHHe Hale#l MOZeNH, 3aIIMCAB AJTOPHTM pacueTsa
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TPAGKTOPHH ABU)XeHHA Teaa. Ho cHavYANA HANOMHHM, 9TO CIYXHT HC-
XOAHHIMH AAHHBIMH H YTO — DPe3YJbTATAMH.
Hcexoannle raHmpkie:
» BHICOTA R, HA KOTOpO# IO OTHOMIEHMIO K rOPH3OHTY PacIOJAra-
eTCA TEN0 B HAYAJRHLIA MOMEHT BDEMEHH, M;
+ YTOJA A, IOX KOTOPHIM IO OTHOLICHHIO K JIMHHM TOPHM30HTA HAYH-
HAeT ABH:KeHHe TeJ0, PAal;
* BeJIHIMHA CKOPOCTH ¥, ¢ KOTOPO# TeNo HAYHHAET ABHIKEHHE, M/C;
+ Ko5(OUIHEHT COMPOTHBACHUSA CPEALl kB, M ;
¢ BJINYMHA YCKODeHHS cBoBOAHOTO majenus g, M/c’;
* HHTEpPBANA Af, HA BeIMIUHY KOTOpPOro GyZeT OCYIEeCTBAATLCA me-
Pexox OT OZHOIO0 MOMEHTA BDEMeHH K CIeAYIOIIeMY, C.
PeayabTaThI:
+ KOODAMHATEI MOJIOKEHUA TeJa B MOMEHTH BPeMeHH 7iAt, TAe n —
HATYpANBLHOE THCJIO, H3MenAIomeecd oT 1 A0 Takoro sHadeHHA N,
IPH KOTODOM OPAMHATA Te/a CTAHOBHUTCA OTPHIIATENLHOMH.

SanumeM Tenepr AJTOPHTM, PEATHIYIOIMUAN BEIYHCIEHHE PE3YIILTA-
TOB N0 HCXOZHHIM AAHHBIM.

Anroputm Mozens_papmkeRna
BOlM: h, A, v,k g AL, x, y, vx, vy, £, R

{ 3anpocure h; (* navaxvias svicoma *)
A; (* navasonbiii yzon nakxaona K zopuzonmy *)
Sanpocwrs v; (* naxaavuas cxopocms *)
SanpocuTL &; (* xosppuyuenm conpomusrenus *)
SENROCUTE At; (* unmepeaxr usMenenus epexenu *)
& = 9.8;
x =0 {* x — abcyucca meza %)
yi=h (* y — opdunama meaa ¥)
t =0 (* cuemuux spemenu *)
px = p*COS(A); (* vx — afcyuicca eexmopa cxopocmu *)
vy = U*SIN(A); (* vy — opdunama eexmopa cxopocmu *)

daenare noka vy > 0
{ x 1= x + vx*Ay;
¥ =y + vy*Al

R := 1 — k*\Jux*vx+Uvy *vY *At;

px = vx*R;
vy = py*R — grAtL;
t 1= ¢t + At;
CoobunTe "B MoMeBT Bpemenu”, £, "alcmucca”, x, "OPAHHATA, V;
} (* xoney yuxza *)
} {* xoney ascopumma *)

Jdpyraa KOMOBIOTEDHAS TEXHOJNOTHS, OOZBOIAIOINAS BECTHM pacue-
TH, — 2T0 sNeKTpoRHEAA Talmupa. B Tabaune 8.1 mpuBeAeM BAPHAHT
SANOJHEeHUA 3NeKTPOHHON TAGIHUNM AAA MOZEAHDOBAHMA ABHMEOHHA
B cpefe ¢ CONMPOTHRIEHHEM; SAINNCH B YIVIOBHX CKOGKaX IOKA2KBAIOT,
rie pacmoJIATaloTCH HAYANLHEIE JAHHBIE.



j A2+G2 B2+D2*G2 C2+E2*G2
4% AS+G2 B3+D3*G2 C3+E3*G2
A4+G2 B4+D4*G2 C4+E4*G2
AB+G2 B5+D5*G2 C5+E5+G2

A199+G2 B199+D199*G2 C199+E199*G2

an aew

B sToM maparpade ME IDepecTPAMBATIH MATEMATHYECKYI0O MOZENb,
CO3ZAHHYIO B OpeabigymeM maparpage, B MOAenb, K KOTOpOH mpuMmenn-
MBE KOMNOBIOTEpHBIe TexHOAOrmH. HEQoOpMamMOHHAA MOIENIB, PeANH30-
BaHHAA IOCPEACTBOM TOi MM MHOH KOMIDBIOTepHON TEXHONOrmH, HA3H-
BaeTCA KOMILIOTEPHOH Mojensio. MLl pacmonaraeM OBYMSA KOMIBIOTED-
HBEIMH MOJeNAMH DAHHOT'O IPOIecca.

KoMnbioTepHBI SKCIIEPUMEHT ¢ OZHON M3 HOCTPOEHHEIX KOMIIBLIO-
TepPHHIX Mogeseil Bul §yaeTe IPOBOAHTE HA MPAKTHKYME B COOTBETCTBHH
C ero omucaHueM B npaboparopHoli pafore 6.

BOMPOCHI M 3ARAHMS
@ Kaxyio Mosent HasHBAIOT KOMNLIOTEPHON?

e CocraBubTe anropMT™ ANS BbIMUCNEHWS KOOpAMHAT Tena npy ABMXEHWW B Cpepe
C CONpPOTUEBABHUEM.

B sagaHuK 3 u3 § 19, BM BEMMCASNM HAMANLHYIO CKOPOCTL NO AaHHBIM TaGnuubl.
a) NpeoGpazyiite NpuEepeHHEIR B OGLACHUTEALHOM TBKCTE anropuTM «Moaenb_neu-
XeHUA» B NOANPOrPAMMY-(DYHKUWO, KOTOPaA MO CTapTOBLIM 3HAYEHWAM CKOPOCTH,
YFA3 W BLICOTH seMucnana O AANbHOCTE NoneTa. MCnonbays 9Ty nOANPOTpaMMmy-
DYHKLINO, COCTABLTE ANTrOPUTM BLIMUCNEHWA CKOPOCTH NO AAHHBIM TabAWULDI,

6) Moaudmumpyiite sanonHeHne anexTPOHHOR Tabauuw (Ta6n, 3.1) Tak yTobb ¢ ee
NOMOILIo MOXHO GLIND HAXOAMTE HAYANLHYID CKOPOCTL CHapAaA.

e* Henonsaya salwe pelseHne 3anaw 46 M3 § 19, SONONHWTE SANOMHEHWE SAEKTPOHHON
Tabmain Tak, YyTobul C 88 NOMOLLIO MOXHO GLING HAXOAWTL M3MEHEHWe Temnepary-
Phbl OBVMXKYWErOCA Tena.
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Tabnmya 3.1

IO BEPTHK. no ropms.

G5*Sin(G6) G5*Cos(G6) <At>
D2—(G4+F3*D2)*G2 E2-F3*E2*G2 Gg*m <k>
DS—(G4+F4*D3)*G2 E3-F4*E3*G2 Ggem <g>
D4—(G4+F5+D4)*G2 E4-F5*E4*G2 | ga+. /Da% B | <v>
D5—(G4+F6*D5)*G2 E5-F6*E5*G2 thm <A>

D199—(G3+F200*D199)*G2 | E199-F200*E199+G2

9 Mexay yweHHkamu BOaHMK cnop. OAHW YTBEpXEANW, YTO ONA WCCNERoBAHMA NPO-
LUECCOB W ABNEHWA BNOAHE AOCTATONHO KOMMNBIOTEPHLIX MOOENEH W SKCNEPHMEHTOR
C HHMH, NOSTOMY HET HeODXOAWMOCTH TPATHTL CHALI HA Pa3PatOoTKy CROXHLIX Ma-
TOMaTUMECKUX METON0B HCCNERoBaHwA moaenei. pyrve vm sospaxany. Kakosa sa-
Wa TOMKA 3PEHWUA NO NAHHOMY BONPOCY? ADIYMEHTUDYATE CBOI0 TOUKY 3DeHHA.

MogenupoBanue npoueccos & Gwonorum -

B 2roM nmaparpade ME NpHCTYIHM K olcyxIeHHID 6HOJIOTO-
SKONOTHUYECKUX MOZeel.

B 1937 roay Ba octpoB Ilporekmen 3aBeanm 8 dazanos. HaxkTo Ha
PTHX (PA3AHOB BC OXOTH/ICA (HE NIOAH, BH 3BepH), KODMa AJA HEX Onl-
A0 BROBOJIb, H 4depe3 roA dasasoB cranc 26. Ilpomen eme roa, gasa-
HOE CHOBA NEePecUHTAAH — HA 3TOT pas uX 6nino 83. HarepecHo, cCKOAL-
Ko Oyaer dasanoB uepes n ner?

Mu HaMepeHH HMCOONBL3OBATH KOMIBIOTED AJS HCCIAESACBAHHMA TOTO,
Kax pacTeT yHcao $asaEoB HA OCTPOBE, 3HAYHT, HAAO CTPOHETE EHGOD-
MAIECHEYIO MOJeAb. A mocTpoeEHe NM0G0H MOXe/H HAYMHAETCA ¢ BH-
ACNGHAA CYIIECTBeHHHIX (PAKTOPOB.

PaxTOpoB, BAMAKIIMX HA XHUSHL $asaHOB, MHOIO. OT0 M KAHMA-
THYEeCKHEe YCJIOBHS, H Ja)ke KOHKPETHAS NOroia B TO HJIH HHOe Bpems
roja — CKaj)keM, XOJMOZHAS SHMA HIIH 3ACYILIHBOE JETC OTPHIATENALEC
CKaXyTcd Ha pocTe nonyaanum dasanos. Iloasaenme mam OulcTphiit
POCT BHAA JKHBOTHBIX, HMEIOIIEX TY e KOPMOBYIO 6asy, 4ro m dasa-




e

HH, TOXe He 6yger cnocoGCTROBATEL NPOUBETAHHIO dasaHLero coobine-
crBa. XOpomo eime, YTO HA HUX HHKTO He OXOTHTCH,

Mu B mpMHOMNE He MOMKEM YYECTH BCe CYIIECTBeHHbIe PAKTOPHL,
BIMAWIIAEG HA JRHIHD Jasanbero miaeMedd. Ho ecTeCTBeHHEO NMpPeAIIono-
JEHTH, 9T0 OPHPOCT dnciaa (Ga3aHOB 3a eJHHHNY BpPeMeHM NpPOIOPINO-
HWJIGH HX yiKe HMelomeMycd KoaudecTBY. Takoe IpeAHONOXKeHHE CO-
Taacyercsa ¢ OSEIYHEIMH NPEACTABNEHMSAMH O PASMHOMKEHHUM: uyeM 60JIb-
IIe XXUBLIX OPraHM3MoB, TeM (0/bIe y HUX HOTOMKOB. A OKPYyRAIOINAA
CcpeAa BLHICTYHAGT KAK DETYIATOP OPHPOCTA KOAAIECTBA JA3AHOB.

BrickasaHEHBIEe NPEANONOXKEOHHA NMOKABHIBAIOT, YTO ANS Halmell Mo-
JeNu CYIeCTBEeHHA cJjeayomad HHbOpMANHA: HAYANLHOE KOJMHMYECTBO
(o6ozHaummM ero M(0)) u xosddunuent mpupocra 3a ofuH rox (ofosna-
quM ero k).

IlycTs Do MCTEOYCHHH 7 1T KOAWIECTRO Pa3aHOB JOCTAINO, KAK MBI
AOTOBOPHANCH, BeIHIBHE M(n). Torza nprpocTr 3a OAUH I'OA COCTABAT
M(n + 1) ~ M(n). 35a4UT, BHCKABAHHEE HAMM [IPeANONOMNKEHUA MOXK-
HO 3AIIMCATL PABEHCTBOM

M(n + 1) — M(n) = EM(n).

IIpeoGpasya aT0 PABEHCTEO, NMOJMYYaeM

M(n + 1) = M(n) + kEM(n),
nau

M(n+ 1) = (1 + HM(n).

Ilo a10#t QPopmMyse, 3HAA HAYAILHOe KoamdecTeo M(0) m xoaddu-
OAEHT npupocTa k, MOXHO cHauana Haltru M(1), T.e. uneno dasaHoB,
KoTopoe OyZer 4depes roa, sareM Haltm M(2), T.e. KoamuecTro dasza-
HOB Yepes Apa roza, sareM M(3) n T. A.

Te m3 Bac, KTO ZpYMeH ¢ MATEMATHKOH, DACIOBHAIOT B HOCJIEAOBA-
TeAbHOCTHE M(n) reoMerpuuecKyo nporpeccuio. OGHADYKEeHHYIO 3AKOHO-
MEepHOCTh MOXHO ChOPMYJIHDOBATL TAK: e€CTH AelicTBHe ORpY:xaomell
CpeAnLl CKASLIBAETCH JHINL HA CKOPOCTH HPUPOCTH, TO MHUBLIEC OPrAHUAMEN
Pa3MHOXKAIOTCA B reoMeTpudeckofft mporpeccun. H copepmenHo HeBaM-
HO, HAGT JH pedb 0 GA3AHAX WM KHTaX, 0 BOAOPOCHAX WM M'MPAHTCEHAX
CeRBoiiAx. MH moCcTpOMJIA MOAENs HEKOTOPOrY SHOJOIHYECKOre Npomec-
¢, ¥ NIIPA 2TOM HEe HrpaeT DOJH, KAKHe MMeHHO JXHBHEe OPraHA3ME
Y9ACTBYIOT B 9TOM npouecce. I1ocTpoeHHYI0 MOReNh HASHIBAIIT MOREJBIO
HeOTPAHMYEHHOTO POCTA.

Ecam copocuaTs, KAKOrO BHAA MOASAR HAMH IOCTPOSHE, KAMABIN,
HABEPHOR, CPa3y OTBETHT — Mamemamuvecian. HeACTBATENBHO, BCe
ODAPAMETPH B Heit IHCIOBHIE, a CBA3BH MeXAY NapaMeTPAMH BHIpaXKa-

101c8 pyEKORell
M(n) = (1 + k)*M(0).

Mu HapeeMcs, 9TO Bee Y3HANU B Heit dopMyay oflmero uneHa reo-
MeTpHUYecKOo#l mporpeccum.

SagyMaeMcd, 8EeKBATHO MM Hama MOJAeNL OTpamaer OHojaorudec-
KHe npoueccH HA 3emue?



MopennpoBaHue NPoUECcos
m MHWBOA M HOXMBOH NpMpoas

OTBeT, IO CYIIECTBY, OueBmaeH: feayAepRHHY pPOCT MACCH MKHBRIX
OPraHEM3MOB, HNPeACKASAHHHIN ZaHHON MOZenbl0, OpmusBea O K ToMYy,
YTO B KaKOH-TO MOMEHT OHA NPeBHCHIA OH MacCy 3eMiIH, 9YTO HEBO3-
MOXHO HM NPH KaKHX, Jaxke cAMBIX ONaronpHATHHIX, ycJIoBHAX. Macca
JMMBEIX OPTaHAZMOB He MOMKET IPEBHICHThL MACCY ILIAHeTHl — 8TO HApy-
muno 6u GyEAaMeHTANBHEIN 3aK0H coxpaHeHHA BemlecTBa. Mozens He-
OIPAHMYCHHOIO POCTa, KOTOPYI0O MM OOCTPOMIM, OKA3AJach NPHUrogHoi,
KAK W CJIEAOBAJIO OKHAATH, JIMIOb IIOKA BHIIOJAHOHO IMIABHOE OPeAnoJo-
meHHe — HelicTBHe BeeX (PAKTOPOB BHICTYIACT OTPAHHYHATENIEM TOABKO
CKOPOCTH MPHPOCTA Macch. Buaumo, B Hamlelt MogenH, onHMcHBaOmel
AeHCTEHe NPHEPOZHEIX (PAKTOPOB, HAAD YTO-TO NOATPABHTE.

IMocrynuM Takx. Io-mpesHeMy He BAABaAcCh B NMOAPoSHOCTH, KAK
HMeHHO GaKTOPH OKpY:RaloWlell cpeabl BAAAIOT HA MHU3HL OPrAHU3MOB,
BHIABHHEM NPeANOIOkKeHHe, UTO HMeeTcd HEKOTOpOoe HmpeAeNbHOe 3HA-
YeHHe MAccH PACTEHH, «OpOXXHBAIOIIHX* HA TOH HJIH HHOH TeppHTO-
pua. Tax, y9eHEe IOKA3aJiM, 4YTO BANAC MAacChH pacTeHmnll He MOXKeT
npepocxoauTs 20 T Ha MeKTap B NOJAAPHOH 30He, 350 T Ha rexTap B Jec-
Holi 30He, 440 T HA reKkTap B TpOoNMKax. A Ha Bcel 3emae Macca pac-
TeHull He MOXKeT NpeBbIcHTh 5 102 1.

Eme ofHO Haille OpennosoXeHHe OyZeT TaKHM: deM OaHike Macca
MHBRX OPraHA3MOB K CBoelf MAKCHMANBHO BOGMOXKHON, TeM MeHBIOHM
CTAHOBUTCA KoabdunmeHT npmpocta k. B KauecTtBe o60CcHOBAHMA ANA
TAKOT'O NPEANONOKe NS B MOIJH G HCIOAB30BATE CBOH CODCTBeHHLIE
HalniofleHus (HA NPHINKOJBHOM YYACTKe, B CAAY): BHAYANE PACTEeHHSA
GricTpo HAGHEpDAIOT MACCY, 3aTéM MX DOCT CTAHOBHUTCH BCe MeAJIeHHee.
HamMvua ciopamm, KoshdHuMeHT % He ABAAETCA HeM3MeHHOH BeaHuH-
HOM, A 3aBHCHT OT pasHocTH L — M(n), rae L — mpepsenbHoe 3HAYeHUe
MacChl pacTeEHit Ha gammoil TeppmTopum. CamMas mpocTada GyHKINHA,
KaK BH 3HAaeTe, — 5TO NpAMAS NPONOPOHOHAABHOCTH. ByZeM cYHATaTh,
uTe KoadpHIHeHT NpHpOCTa MeHAeTcH IO GopMyJe

k(n) = a(L — M(n))
aman=0,1, 2,38, ....
Ilogroxa uTOr npogenawHoll pafioTe Mo YTOUYHEHHIO MOJeJH, OIH-
WeM NONYIHBINYIOCH MOIZeNs POCTA MacChH HBLIX OPraHHU3MOB.
IIpeanoNoKeHMA:
» OIPHUPOCT MACCH JKHBHX ODraHH3MOB 384 eAMHHUOY BpeMeHH DO~
ODOpOHOHANSH yiKe HMelommeiica Macce;
s CYHIECTBYET HEROTOPOEe IpefenhbHOEe 3HAUYeHHE MACCH JKHBHIX Op-
TaHH3MOB;
¢ KoadPAIHeET NPHPOCTA HUBLIX OPraHH3MOB 34 eIMHUIY BpeMe-
HH NPONOPHHOHANEH PABHOCTH MEMAY MAKCHMAJLHO BOZMOMHEIM
BHAYEHHEM MAaccH H Maccol, mMeomeNdcs X ZaEHOMY MOMEHTY
BpEeMEeHH.
IlapaMeTDRI MONeAH:
» HAYAABHAA MACCA JKHBHIX opraHuamMor AM(0);
o MpefeNbHOE 3HAYEeHHe MACCH JKHBHX OpraEEsMoB L;



s KoathdHIHeHT DPONMOPINOHANAEHOCTH 4 B (dopMyse ana xoadhn-
IHeHTA NIPHPOCTA;
¢ BpoMA 1.
Ceasp MeXAY NapaMeTPaMH MOZEeAH 3aZa8eTCA COOTHOIMeHHeM
M(n+ 1) = M(n) + aM(nXL — M(n)),

rae uepes M(n) mo-mpexHemy ofozHaYeHA MACCA JKHBBIX OPraHH3MOB
OO0 HCTeYeHHH R JeT.

9Ty MOZenh NPHHATO HA3HIBATH MOAGNLI0 OTPAHHYEHHOTO POCTA.
Oanako DONYIUTE U B 2TOM CAydae ABEYIO GopMyay sasucumoct: M(n)
OT 711, VBB, HEBOSMOXKHO. OcTaeTcA HAZEeATHCH HA KOMIOLIOTePHBIN JKCIe-
PHMEHT, KOTOpHI BH IPOBeAeTe, BHINONHAA JabopaTopryio padory 12,

BOI'IPOCH H BAAAHHSI
o Kakne npeanoacxedns Ouinvm chOopMyNMpoBaHH SAA MOQEAN HEBOIPAHWYeHHOMO
pocTa?

KaK pacTeT MacCa XUBbIX OPFaHW3MOB, @CAH ASHCTBME OKDYXKANWEH CPeapl CKashb-
BAETCH TONLKO H& CKOPOCTH NpWpocTa?

Kaxue (aKTopsl OrpaHMYMBAOT MACCY XUBbIX OpraHWaMoB? MpueeauTe npuMepsl.

Kaxne npegnonoxenun Guan cHOpMynvpoBaHEl ANA MOQEAM ONPaAHUYEHHOrD pocTa?

CocTasbTe anropMT™ NS BLIMHCAEHWA MACCH XMBBIX OPraHW3MOB 4epes 3aA8HHoe
SHCARO NET, PYKOBOACTBYACL MOAENLID OFPAHWMEHHOND POCTA, SanviuMTe ero Ha nog-
XOAAWEM ANA BAC A3SHKE NPOrPAMMMHDOBAHKWA.

a) HaaoeuTe NapameTpul MOGeNW HEOTPaHWYEHHOrO pocTa. Kakue CywecTBeHHble
aKTope ONWCLIBANTCA ATUMW NAPaMETPaMN?

6) BuinonHiTe 3aAaHMe 8 ANA MOAGAN OrPAHMYBHHOrD POCTA.

© 0000

fpaHMibl QASKBATHOCTH MORSAM

B §5 6na chopMyaHpOBaH Ba)XKHHEI NPHHAOHI: HHEAKAA MO-
AeNk He SKBHBAJEHTHA HMCXOAHOMY OOBEKTY, NPOLOECCY HJAH ABJCHAIO,
Begr B m060i MOZ@IH MOMHO Y49€CTh TOABKO dacThk HHbopManuu of
0GBeKRTE, NPONECte MAR ARNGHEH, CAMYIO CYIICCTBEHHYIO ¢ TOYKM 3pe-
HHA TOIO, KTO CTPOMT MOJAeNb, HO BCe PABHO He BCIO.

Ho ToT e NpHHIMIO MOXHO ChOPMYAHPOBATE HMHAYE: GCAKAA MO-
deav umeem ozpanuxeHnyio o6aacmov adexeamnocmy H 38 TPeAEAAMH
arolff 06MAacTH OHA NEPecTaeT YAOBIETBOPHTENBRHO OTPAMKaTh CBOMCTBA
MoAeaupyemoro odeexta. IlooToMy H NpUMeHATH MOAENEL OAS PeUIeHHA
Toli mau EEON MEIHCHHON 3axaYm AONYCTHMO TOJABKO TOTAA, KOrAa MEI
y6eARNNARCH, YTO He BHIOLIH 38 rpaEMnu 08IaCTH AXEKBATHOCTH.

Kak ke NIpOBepHTh, YTO BHRIGPAHHAH HAMH MOAGIE OPUMEeHUMAa?
ITpesxae Beero Hajgo ybeauTecsa, 4YTO Bee (PaKTODHI, CYyIIECTBOHHHIE JJIA
AaHHOH 3aaa4H, NPHCYTCTEYIOT B MOAEAH. 3aTeM HAAO HPOBEPHTh, YTO
B HCXOZHBIX JAHHHIX 3SajJa4YH 3HAYEHHA NAPAMETPOB, ONHCHBAIOLIHX
melficTeHe (hAKTODOB, HE BEIXOAAT 3a I'PAHHIL! ANeKBATHOCTH MOIeRH.
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K coxanenmio, 9acTo »1m TpeGoBaEMA HrHOpHpYyIOTCA. MR Hepen-
KO CABOIAM OPeAN0:KeHUA UCHONLIOBATE B POCCHH 3KOHOMIYECKHE MO~
Jiein, MpeKpacHO paGoTapinde B 3anagHLX cTpaHax. Kak mpasmuno, Ta-
KUM NpeANoXeHUAM He NpeANIeCTBYeT AHANHNS 0as0BEIX NPEANOCHLIOK,
HAa KOTOPHIX OCHOBMBAIOTCH NpeAjaracMble Mofenu. Bear pasxke BHem-
HASA CXOKECTh CHTYALNHI eImme He O3HAYUAST HH COBHOAAEHHA (arTOpOE,
HHM NONAAAHHA B 00J1aCTH AACKBATHOCTH.

O BHIAeNeHMH CYIIECTBEeHHKIX (PAKTOPOB MEI yiKe TOBODHJIHA HEOA-
HOKpaTeo. Temepr ofcyauM, KaK HAXOAUTE IPAHANE 8AeKBATHOCTH,

Kar BH nmoMHUTe U3 § 5, aAeKBATHOCTE MOJeNH ONpefenseTcsa ee
COIIACOBAHHOCTHIO ¢ OPAKTHRON M ofleTeopeTHYECKHMH IIOJOMKEHHI-
Ma. [IpeanoskeAne OpoBECTH BaM KaKoi-ambo HATYpHEIE sKcOepHMeHT
AJIA OPOBEPKH ANCKBATHOCTH TOH HJIH HHONH MOgenn, KOHEYHO, BHIXO-
AAT 33 PaMKH Kypca mEdGopMaTukd, IloasroMy Ham skcnepumernT Gyaer
KOMIOBIOTEPHEIM H OCHOBAHHEIM HA 00IIETeOPeTHYECKHX IIOJOKeHHIX.

B § 21 M yOOMAHYJAH, YTO MOAENb HEOTPAHHYEHHOTO POCTA OCTa-
ercHa AAEKBATHOMN, MOKA MACCA JKHBEIX OPTAHH3MOB HOCTATOUHO MANA IIO
CPABHEHHI) ¢ OPeJedbHO AONYCTAMON MACCON O5THX OPraHMSMOB B JAH-
HBIX OPHUPOAHKX YCAOBHAX. IloMBITAEMCA ONPeAeIHMTH, HACKOALKO MA-
Aa ROAMHA OHITE MCXOAHAA MACCA KHBHX OPraHH3MOB 10 OTHOHIEHHI)
K npegenbHoit Macce, UTOSH MOAEAb HEOTPAHHYEHHOT'O POCTA OCTABAJNACL
ANEKBATHOM B TeUSHHE HECKONLKHUX JeT (HAIIOMHHMM, YTO CYIIECTBOBA-
HE¢ OPeACJHHOTO 3HAYCHHA MACCHI — CAGACTBHE O0IIETeOpPeTHICCKHX
nonoxenuit). HamiMyu cropaMm, MBI XOTHM HaliTH rpaHUIE ajeKBaT-
HOCTH MOJeNH HeOrpDAHHYeHHOrO pOCTa.

BenmoMHNM mapaMeTpH H CBASH MeXAY STHMH IapaMeTpaMu,
YYacTBYIOUIHE B MOZEASAX OrpAHMUeHHOTO H HeOTPAHHMYEHHOTC POCTA.

Modexb neozpanuxennozo pocma: HavaabHAA Macca M(0), rosd-
¢dunueRT npupocta k, YHCIO JeT 1, MAacCA KHBRIX OPTAHH3IMOB 4epes
n jer M(n), cpaAss MeRAY NmMapaMeTpPaMH

M(n+ 1) = (1 + R)M(n).

Modexv ozparudennozo pocma: HavanabEadg Macca M,(0), xoaddn-
IMeHT NMpUpoOCcTa k, ImpeAeNbHoe 3HAYeHHe MaccH L, uucio mer 7, Mac-
Ca JXHBBLIX OPraHU3MOB depes n JeT My(n) (Oyxpa «Os BHU3Y NMOKAa3H-
BAET, 9TO BEHIIHCICHHE MACCH HAET B MOJAENH OTPAHHTIEHHOTO POCTA),
CBA2L MEXAY mapaMerpaMu, HalizemEaa B aaboparopmoili paGore 12:

L-M_(n)
m] Mo ().

Tlockonpry My(0) = M(0), To HeTPYAHO MOACYUTATEL, 4T0 My(1) =
= M(1), T.e. 4epe3 rox MaCCA JRMBEIX OpPTAHU3MOB, MOACUHTAHHAA TIO
ofeum MopenaMm, Gyaer eme opmEaKoBoil. Ho BOT M(2) Gynmer yxe
MeHbIIe, JeM M(2). I yeM panncime, TeM QoJabine GyAeT pasjiHIHE Mej -
Ay sHadYeHMAMH M, n M. 3nauuT, HaAO AOrOBOPHTLCH, KAKOE PACXOK-
Aenue mexay M, u M MLl 6yaeM CUMTATL emie AONMYCTHMEIM. IlycTh,
K NMPUMepY, MBI CUMTAEM MOAENL HeOTPAHHUYEHHOIO pOCTa SJeKBATHOIM,
ecau pasEmna M — M, cocrasaaer Be Ooamee 10% or M,.

Mo(n+1)=(1+k
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Yrobel HAKNTH IPAHHIE 8TeKBATHOCTH, MH AOJKHEH YCTAHOBHTEH, B
KaKHAX NpejeliaX ¥ KAK N0 OTHOINEHUIO APYT K APYTY MOTYT MEHATHCH
napaMeTphsl MOAeNH, UTOSGH OHa OCTABadach aflekBaTHoil. OTBeTH Ha
9TH BOOPOCH BHL HOAYYHTE, BHUCJIHHB odYepeZHYID AabopaTOpHYO pa-
Goty. A ceifuac mOAroTOBEAM Aaa 9Toll naGopaTopHO# paGoTH MAKET
SAeKTPORHON TAGNAOH. MOKHEO ee 3aNOJMHATH, HAOPHEMED, TAK, KaK o~
KazaHo B TabGmauue 3.2.

?iﬁﬁ Koadduumenr TIpexa oo ’

| opmpocra k <k> sHaueHHMe Macchi L <L>

™

% Toa He:uﬁ; Eupmmmen- Orpannuenuutiéi pocr | Orkiaonenne, %
i A 1 1 (B3—C3)/C3+100
(1+B1*(D1-C38)/

N; | As+ (+BL*B3 | (n1 cayvcs (B4-C4)/C4*100
5] a1 | assyme | GIBIMDICO/ | mscsycsnon
g S+

B saueliky Bl sagocuTcAa KOoadMpHIOHEHT NPHPOCTA KB, & B KIETKY
D1 — npepenrHOe 3HATCHHE MaCCH KHMBHIX OpraHH3MoB. B aueiiku B3
1 C3 Mb 3aHec/qM SHauYeHHWe HAYAABHON MaCCHl JKHBLIX ODPraHHM3MOR,
B3AB e¢ paBHO# 1. BanoaHeHUe OCTANBHHEIX AYEEK, CKODee BCero, ACHO
U3 HAIMMCAHHHX B HEHX JOpMYI.

H cHoBa HeMHOro ucropuu. IlepeHIM MOAeN:h HEOTPAHHYEHHOTC pPoc-
Ta pacemorpen T. Maasrye (1798 r.). Onupaace Ha 3Ty MOAeNAb, OH NH-
Tanca oGoCHOBATH HeHale)KHOCTh BOHH M APYrHX KPDHSHCHEIX ABJICHHH
CONHMANBHO-TONUTUYSCKON MUSHE 4YenoBeyecKoro ofmecrsa. OH BBeX
NOHATHEe JeMOrpadmyecKOre AABNCHHA KaK INOKASATeNA NPeBLIMICHHA
YHCAGHHOCTH HACeNIeHHA, NPOMKHUBAIOINEr0 HA JAHHOH TeppUTOpHH, HAX
BOSMOXXHOCTLIO JaHHO! TeppHTOpUM 00eCmeuMTh 3TO HaceJleHHe IIPOJO-
BoabcTBHeM. W3 ero saxkmouenuit genanca BHBOJ 0 HeOGXORUMOCTH
OOCTOAHHOTY PACIIMpEHHA KHASHEHHOr¢ IOPOCTPAHCTBA, M 3TOT BHIBOA
HCIONAB3OBAJCA AIA IMOCTPOHMA H ONPABAAHEA DPacOBHX Teopmii, Ha-
IHOBANHECTHYECKUX Teopuii GoprOH 3a ;JKH3HEeHHO? NPOCTPABCTEO U T, H.

IpoaRanusupyeM 2Ty CHTYALHMIO ¢ NOSHOHME MOJSIBHOrO MOAXOZA.
B MoaenH HeOTrPAHHYEHHOrO POCTA B KAYECTBE CYINECTBeHHHX NPUHH-
MAJNNCEH TOJNBLKO Omonoruueckue darropri. Ho ecau KuBble OPraHH3MH
obpagyior coofmecTBa (crasa, ¢Ta®m I T. II.), TO BCTYHAIOT B CHIAY HHEIE
¢axTOpPH, XapaKTepHBIe AAA JAHHOre coofmecTBa. Hx MoHO ObL10 OB
HAZBATh COIMAJBHRIMH, XOTH TePMEH «COUUANBHEIe» OORIIHO mMpEMeHs-
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10T K coobmecTBaM awogelt. Uto Kacaercsa 4eNOBeKA, TO AJMA HETO OA-
HHEM U3 BAXHeUImINX COMMANBHBIX (PAKTOPOB ABIAETCH PASBUTHE HAYKH
M OPOM3BOACTBA, 38 ¢YeT npuMeHeRna yaodperuii ¢ Tol ae, 9T0 H pansp-
e, CeABCKOXO3ANCTBEHHON TEDDHTOPHH CTANH CHHMATH B HECKOJLKO
pas Gonpmmuit yposradl, a SHAUHT, 3TA TeppHTOPHA cmocofHa mpoxKop-
mMATE GospIIee HaceneHHe, UeM npexje. II08TOMy ¢ TOUKH 3peHHS HMH-
$OpMATHKH HeCOCTOATEILHOCT: NPUMEHEeHHUA MOAEeNH HeOTPDAHUYeHHOTO
POCTA K 4e0BeYecKOMY O0mecTBY COCTOHT yie B TOM, 9TO YVITEHH HE
BCe CYmMECTBeHHBIe DAKTOPH, & caMa MOZeaAr NDAMEeHAeTcH He B TON
ofnacTa, rIe OHA ABJAAETCA AREKBATHON, — B 00JMACTH COIMANLHO-TO-
ARTHYecKOH, a He uHMcTOo OHONOrHMuecKoOif.

BONPOCKHI U SANAHMA
o Choprynupyiite APpUHLMN ageKkBaTHOCTH mMogeny. Kak ero MoxHo ofocHoeare?

e BuinonHeHnwe Kaxux YCROBUA HAAD NPOBEPHTL, NPEXNS YoM WCMONL30BETE KAKYIO-/M-
60 MOOeNL ANA PELUSHHMA XM3HEHHOW 3a8a4n?

9 YTO ZHEMMT HAWTW IPAHVLB ANEKBATHOCTH OAHHOW mMopenn?

o Bna naynenwn rpadpuka Gera va ancranumun 100 M Gunn YCTAHOBAGH HA OOQMHAKO-
BOM paccToannn 20 GoToAaTYMKOB, DUKCUPVIOWMX BPeMA, KOTOPOS NPOWno ot
CTapTa A0 NEPECcEHeHHn CNOPTCMEHOM COOTBETCTEVIOLWErO CBETOROIO Ayda.

WWZWWT‘FT‘FWWTTT[FTT:

B raGnmuye 3.3 npuBeneHt QAHHLIE DATYMKOS, OKPYTNEGHHLIC OO ECATLIX AOAGH Ce-
KyHQEL.
Talnnya 3.3

$PrHUW

Homep paTuma 1 2 3 4 5 6 7 8 9 10

Bpewmn, c 12{17]21}125[|29 331374114549

Homep paTwka 1 1218|114 |15]1w6§17 | 1819} 20

Bpemsa, ¢ 5315761 |65|69]73]78|84[}90]|98

flonuiTaliTeck N0 3TUM AAHHLIM ONPEASAWTH, HA KAKMX YYESCTKEX AMCTaHUMM Ger
CROPTCMEHA SAEKBATHO ONMCHIBASTCA MOGENLIO PABHOMODHOND ABWKEHHS, 8 HA Ka-
KUX — PABHOYCKOPEHHOTO.

9 B O0LACHWTENLHOM TEKCTE NOATOTOBNSHO 3ANONHEHWE NSKTPOHHOH Talnuup AN on-
PEneneHWA MPaHuL, ARSKBATHOCTH CPABHEHWEM MOORNEH OFPAHUMBHHOTD M HBOMPAMK-
4SHHOro pocTa. COocTaBbTe ANFOPMTM, NOSBOASIOWMA BLINOAHKTL TY Xe paboTy, M 3a-
NWLLMTE 60 HA WAYYSHHOM BaMK ASLIKS APOIPEMAMHMPOBAHUA.
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Mogiess OTPAEHYEHHOTO POCTA MOM(ET HOCHYMHTL GCHOBOH Ana
COSOAHNA Mojedeil IPYrHX OpOLeCCcOB, B TOM YHCJAE€ H BAXKHEIX ¢ COIH-
anpHO# ToukH 3peHHA. Hanpumep, A NpHHEATHA >PPeKTHBHEIX MeD
SopE6Hl ¢ sIMAeMHel IpUNNA OYMeHEP BAXKHO 3HATH, KAK TAKAd 3OHAe-
MHEA MOKET DASBHBATHCH, ITCOOE B HY)XHHEI MOMEHT YCHJINTE MECTHYI
CHCTEMY 3APABOOXPDAHEHHA: B AOTEKH 3ABe3TH 6oJbIle IPOTHMBOrDHMN-
TIO2HHX MeAUKAMEHTOB, PA3BEPHYTH AONOJHATEILHLIE MeCTA B GOJILHM-
nax, HAMEeTHNT:L KAPAHTHHHEE MEPH H T.A. BOT MOAEJHDOBAHHEM Das-
BUTHSA SNUAEMHMHY TPDHINA ME ceituac u 3aiimemcs.

IlycTe B HEKOTOpPOM HacelIeHHOM IYHKTe ¢ YNCIeHHOCTHI) HAcene-
mEA L Bauaaaces snEgeMua rpunna. [IpormoaupoBaTs B Hamell Mozenn
ME OyJeM KOJHYECTBO JIOAelN, GoselomHX rpuonoM Ha n-ii AeHBL moc-
Jle Hayana snuaeMuu. OGosHauuM 3T0 KoamuecrBo B(n). Ha mepemii
B3rnaa BenuunHa B(n) yAOBAETBOpAET NPeANONOKeHHAM MOAENH OTpa-
HHYEHHOTO pocTa. HelcTBHTENbLHO, NPHUPOCT YucAa GOALHEIX HPONOp-
LWHOHAJIEH YHCIY Ve 3a00JeBmIHX, HO, PA3YMEEeTCH, He MOMKET IIpeBoC-
x0anTh aucxa L. OrMermM, 9TO oTcuer HAUMHMHAETCI ¢ 72 = 1, Tak uTO
HAYANBHOEe 3HaYeHme — aT0 B(l). B ravecrse B(0) possmem sHauernue 0
H anda B(n) manumeM yi;e H3BeCTHYH) HaM dopMyiy:

B(n +1)=(1+ k@)a(n).

Opnaro cormacHo rpadury ¢yErummH B(n) (sl noctpomnm rpadmi
ana M(n), spinoanasa naoparopayi padory 12) npuxoauM K cTpaH-
HOMY BRIBOAY — KOJXHYeCTBO GOJBHEIX JOCTHraeT HeKOTOPOre YPORHA
H AaJbIie He MEeHAeTCHA., JUAACMHA HPOJONMKASTCA BeUHO!

Tar, KOHeUHO, He OmIBaeT. 3HAYAT, NOCTPOCHHAA MOJEAL HeAleK-
BaTHa. U HAZO NMOUCKATL HEYUTEHHEE CYIIECTEBeHHEe (PAKTODH MOJAe-
au. BnopoueMm, caenaTe 3TO HeTPYAHO — B MOAEIH HE YUHTEIBAETCH, UTO
JIOAH BHI3AOPABANEBAIOT, Y HUX BHPpabaTHIBaeTCA HMMYHHTET M 00ab-
me oEE He 3afoserator. Jlna mpocrorn bymeM cuuTaTh, uTO GONE3HDL
aarea 7 paedi. OGosaagmm gepes V(n) woaumaecTso Mogeil, yxe mepe-
GosieBINEX IPHEOOOM K 72-My JHIO ¢ MOMEHTA Hauaaa smupgemummn. Torza
AcHO, 4T0 V(1) = V(2) = V(3) = ... = V(T) =0, a V(8) = B(1), V(9) =
= V{(8) + B(2) n, Boobme, V(n + 1) = V(n) + B(n) npn n # 8. 3anumen
HOAYYMBIIYIOCI MOAESHADL:

V(1) = V(2) = .. = V(7)) = 0;
V(8) = B(1);

Vin+1)=V(n)+B(rn) npu n > T;

B(n+ 1)=[1+kL ‘B{?‘V(“’ )B(n) npu 7 >0,
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BOMPOCHI U 3ARAHNA

o Kakne npeanonoxeHnna NOAOXEHL B OCHOBY MOAENM SnugemMuM rpunna? Kakoso: na-
paMeTpel 3TOH Mogenu?

0 MpoayMaiTe v NpepnoXuTe 3anoNHeHMe 3NEeKTPOHHOW Tabnuue AnA NpoBeaeHus
KOMOLIOTEPHOrO SKCNEPUMEHTA C MOAENLID NMABMUWM rpUNnAa.

CocTaBeTe anropMTM ANA BLMMCAEHWA Yvcna GOoNbHbIX FTPUNNOM 4epe3 3a0aHHOoe
YHMCNO AHel, PYKOBOACTBYACE MOAGNBIO SMUASKMHUK TpURna. JanvuwKTe ero Ha nNoa-
XoaaweM ana Bac AsbiKe NPOrpaMmMnpoBaHMA.

0* JAna HexoTOpLIX WTaMMOB MPVNNa UMMYHHTET OKASLIBAGTCA HECTOWKMM M AANTCA
HECKONLKO AHe#. ToCTPOATe MOdens SNUASMUKM MPVMNNA ARA Takol cuTyailwM.

e Tam

-
HFU Farirel

Co cayuaiiROCTHI0O MH CTANKHBAEMCHS HA KaxIoMm mary. Mosx-
HO cayda¥iHo BCTPETHTH HA YJHIe CBOEry OPHATEAA, MOMHO CAYYalHO
pasfuTh HalOKy, MOXKHO, HAKOHENl, CAYYAiHO BHEIMTDATH B JIOTEPEIO.

Ho nHOraa cnyuaiinsie uncja HyKHO YMeTh HOJYYATh MCKYCCTBEH-
HeIM o0pasoM. Hanpumep, onpeaenuTh caydyaliHEIM 06pa3oM HOPAZOK
BHICTYNIeHHA (PUrypHCTOB HA COPEBHOBAHHMM HJHM HOMepa JOTepelHEX
6mreToB, Ha KOTOPHIE MafaeT BHIMrpeim. Jlajke mpH NpoBeAeHHH HAYY-
HHX SKCIHEePDHMEHTOE CAYIANHOCTD H3MEHEHHH YCJOBHM 3KCIepUMeHTA
TOXKe MMeeT sHadenme, Kaxk B aTmX cAyuadX OprasmsyeTcs caydaitmasa
MOCIeAOBATENBHOCTE YHCN?

Kaszanocs 6m1, 2T0 cOBCeM pasHBIe BelllM: NPMPOAHAA CAyUafiHOCTH
H cayuaifigocTh, cOeIMAIbHO OpPradnayeMas deaoBexom. OAHAKO PTO He
COBCEM TaK.

Crauana uenoBeK HAYYMJICH HCIOOJB3OBATE OPDHPOAHYIO cayuait-
HOCTE., dT0lbLI ompeaen®mTh, KOMY HAUHHATH HUTPY, MOXKHO HOAGpachHI-
BaTh MOHeTKY. Urolrl cayuaiigo BHOpATL OZHO YHMCIO M3 IHECTH, MOXK-
HO noabpacHBaTh KyOuK. Odna Toro utobrl cTpouTh Gosee pasHoobpas-
HBbI¢ DOCHEAOBATENBHOCTH CIYYANHBIX umCe], MOXEHO PErHCTPHPOBATH
BpeMA OPHUX0A8 KOCMHYECKHX UYACTHI, (HAUpHMeD, ¢ NOMOIOBIO CIETUYH-
kKa FPeitrepa). Ho rax uayzgmp mpomecchl, B KOTODHX CaMoil mpupogoit
3AJI0KeHa CAYUAHHOCTH?

Mu BafieeMca, 9TO Bce, H3JMIOKEHHOe DaHee, CAEJNANO AJNA BAC OUe-
BHAHLIM BR)KHBIH Te3HC: H3Y9INTh — 3HAYMNT IOCTPONTH MOJeNb, OTpA-
FHAIOMYI0 CYINECTBEeHHEIE CTOPOHHI H3yuaeMoro ofbexTa, IpoOecca HIH
Asesud. HayuaTh ke mpoleccnl, B KOTOPHX CAYUYAHHOCTP — HEOTH*
eMJieMas 4epTa, YeNOBEeKY NPMXOAHUTCA BECHMA& 9aCTO. OTO MOryT OHTH
ofsIABle TeNedOHHEIE PA3rOBODBHLI IO JIHHNH CBA3SH, HAYHHAKIIMECA B
caydaiiHoe BpeMA I HENOHATHO CKOJMBKO HPOAOJIK&IOIMIMECSd, WM IpH-
X0 HOKYNATEJNA B MATra3MH M NPOAOIKUTENBHOCTE €ro npelniBanusa
TAM, WJIH B KOHIleé KOHIIOB HeNpeACKasyeMoe MOBeAcHHe 2JIeMEeHTAPHBIX
YACTHL B AEPHOM DeaKTope.



Bce HeNOHATHO, HESACHO, HONPEACKAIYEMO, OAHAKO JUHUA CBA3M
JONIKHA AMeTh AOCTATOYHYIC HPDONYCKHYIO CHOCO0HOCTH, B YHHBeEpcaMe
B HYJKHOe BDEMSA JOKHO ORITE HYXHOE KOJIHYECTBO KACCHDOE, 8 PeaK-
TOPH JOMKHLL Hafe:xHO paloraTs.

Jlada yCcoemmHOrO PeImeHHA BCeX STHX 3aja4Y HeoOXOANMO YMETE
ASNIATE CAGAYIOHee:

1. TlonyuaTs HCKYCCTBCHHYIO NOCASAOBATENLHOCTE CAyualfHLIX um-
CeJl, YCHENIHO 3aMEHSIOIHYIO PeaNBHYIO, ONPeJeIaeMyl) CcAydaliHbIMm
COGEITHAMHA.

2. C noMomEBI0 3TOH NOCHeAOBATENLHOCTH MOAESAHPOBATE Caydaii-
HEl¢ COGRITHA M HAXOAHTE OAPDAMETPH, HeOOXOAHMMEIE AN HPOSKTHPO-
BAHMA JHHHEHE CBA3H (4ZePHOrO peaxkTopa EAX rpadmra paboTn npoaas-
TOB MATA3SHHA).

OTMeTHM ApeEde BCEr0, 4TO ZAd oOCYKIeHHA chydadinnrx cobbi-
THII HAKO MMETL Jej0 ¢ MEOTOKDATHO NOBTOPAICIGNMHCA ONMTAMH, OpH
KOTODHIX MOTYT HPOMCXOAHMTE AaHHHe co0HTHA. KaKaoe moBTOpeHHE
ONHTA OOLIYHO HAISHIBAIOT HCHMTAHMEM, & MHOMKECTB0O MHOT'OKDATHO
OPOBEACHHEHX HCOHTAHMN B OZHOM OnkTe — cepuel ncnmranui. Yac-
ToTOMH COOHTHEA A B KAKON-TO cepHH HCONTAHAN HAZHKIBAETCH IHCNO, IO-
KA3LIBAIOINEE, CKOALKO PDA3 Npoms3onmuIo cofntrme A B 9TOo#t cepum,

Baxxnoit wucnoBolt xapakTepucTHROM cayqsaliHoro cofHTEA ARIA-
eTcl BepPOATHOCTE €ro HACTYIIeHHs. CBA3AHE NN BEPOATHOCTE H 4aC-
Tora? Jla: deM wame NDpPOBCXOAHT coOHITHe, TeM GoakImne BepOATHOCTDL
ero HacTynaeHusa. TeM He MeHee¢ CKaszaTh, UTO BEPOATHOCTE — JT0 YAC-
TOT2 HACTYILICHHS COOLITHS, OYeBHAHO, HEeJNL3A: B CcepHH ¢ GOABmmHM
YHCI0M HenHRTaHu# 0ZHO B TO Ke cobnLiTHe OyAer HMMeTh GOABIIVIO 9AC-
TOTY, HEXKEIH B CEPHI ¢ MeHBIIMM YHCJAOM HcenwuTaEHi. MH npoeenm
IBa OouHTa N0 noalpacHBaRMI0 OJKHKHOBEHHOTO MIpailbHOro KyOMKa.
B nepeoM onmrTe 6ulT0 nposeaeHo 20 mcnmTammii, o BTOpoM — 40 1c-
nurannit, HexogoM B KaskaoM HCOHTAHHE OBLIO YHCA0 OMKOB, BRIAB-
ImuX HA KyOHKe. PesynpTaThl ONHITOB NpeACTABNeHH B Tabamme 3.4.

Tabnnya 3.4
Konnuectso |
UCNLITAHWHA Hcxonm 1 2 3 4 s 6
B cepuv
20 ~ YacroTta 3 3 3 2 4 5
QOrHocuTeneHan vacroral 0,151 0,150,151 0,1 | 0,2 | 0,25
40 Yacrota 6 6 7 7 6 8
OmocurensHan vacrora{ 0,15 { 0,16 |0,175|0,175{ 0,15 | 0,2

Bo BTOpOM cTOA0LIe BHM NDOYHTANN HOBHIe cJoBa: «OTHOCHTeNBHAR
YACTOTAS. DJTO YHCAO, PABHOE OTHOIIEHHMIO YACTOTH K YHCAY HCIOEITA-
Hult B gannolt copun. OHa, Kak ME BHAHM, MANO McHAETCA NPH YBe-
NHYeHHH YHCAA HCINTAHMN B CepHH,
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Koreuso, 20 u game 40 ucneTaHUil B CepPHH — 3TO COBCEM HEMHO-
ro. Ho ana GoaplmHHECTBA cAyYARHEX coOHITHH BHIMOAHAETCA CBOMCTBO:
yeM OOAbULE YSERULUSAMD UUCRO UCNHIMARUL 8 cepuax, meM MeHvle
Oydym omauxzamves Ipyez om Ipyza OMROCUMERbHBIE YACMOMb Oan-
HO20o cobvimui e smux cepusx. UBHMHE cIoBaMH, npu 00AbllUoM Yucae
UCnbiMAHUL OMHROCUMEAbHBIE LACTOMb 00H020 U MO20 He cobLLmus
8 DASRURHBIX CEPURX ZDYNNUDYIOMCR 80KPYz 00HO2Z0 U MO0 IKe Luc-
AG. DTO YACAO H HABHIBAIOT 8€POAMHOCMbIO JaRMNO020 cOOvimus.

B page cuTyanmit ompeAeANTs BEPOATHOCTE COOBITHA MOMHO U He
npuferasa X ANUHHEIM CepPHAM BCOHTARME. fcEo, EATpUMeEp, YTO eClH
urpansebit Ky6EK He HMeeT AedeKTOB, TO KaXKAOe UMCJIO O0YKOB OoT 1
A0 6 ROMKEO BHOSAATH OZAHHAKOBO YacTo. A 3TO OSHAYAET, UTO OTHO-
CHTOJIBHAA YaCTOTa KAMNAOTO H3 HCXOAOB JA0NMEHA IPYNNHUPOBATLCS

OKOJIO THCA % CnepoBaTenbHEO, BEPOSATHOCTHh BHIOAAEHHMA Ha KyOuke
AAHHOTO KONHYECTBA OUKOB PABHA %

Jajexo He Bcerga NOCPEACTBOM YMOIARIIDUEHHYE MOMHO YCTAHO-
BHTH BEDOATHOCTE Hccaeayvemoro cobmrma. Toraa Ges nmpoBepeERA He
nuTanuit me 060HTHECH. BOT 3A€CH-TO H MOMET NPHINOAXATHCA KOMHIBIO-
TePROS MOZeNHMPOBAHHE: €CAH NOCTPOHTE MOJenh CAyJaiiHoro mpouecca,
10 Ha(AIOZATE ero HA 3KpaHe KOMILIOTEDa IOPasA0 AelmeBie, A HHOTAA
Hu GesonmacHee, 9eM NPOBOANTL HATYPHHIE 3KCIEPHMEHTHI, MHOTORDATHO
HOBTOPAA AAHHHN nmpomecc.

Mozenn, B KOTOPHX HCHOAB3YIOTCA BEPOATHOCTH MOZENHPYEMEIX
co0HITHI, HASHEBAITCA BEDOSTHOCTHHIMH MOJEASMH.

o MpueeauTe NPWePE, KOraa HeOBXOAMMO NOAYHATL NOCROROBATENLHOCTH CAYNARHBIX
wcen. KaKk Taxuwe noCnenosaTenbHOCTH 8 3TMX CAY4AAX CO3NABANWCH?

BCNOMHWTE, B KAKMX XHSHEHHLIX CUTYAUMAX B NOALIOBANWCH CY4ANHLIMK YMCHa-
m. Kaxk Bu Takwe wicna nonysamm?

Yro TaKce 4acTOTa M OTHOCHTENBHANA YAcToTa caydaiHoro coluitua? YTo Takoe es-
POATHOCTL CAy4aiioro columua?

Kaxme MOBENN HAILIBAIOT BOPOATHOCTHBIMM?

0 00

Ana yKasanHbY, HXe ONLITOB M WX MCXOA08 ONPEeReMMTa, B KaKMX CAYYRAX BEpPOAT-
HOCTE MCXOA08 MOXET GbiTh NOMYMEHA YMOIDHMTENbHBIMK JSKMOMEHMAMY, 3 B KaKuX
obazarenvio TpelyeTcs NPOBECTM CepWW UCNBITAHWA.

a) Oneir — noAGPacLIBAHWE KHONKM, WCXOALI: KHONKA YNAns OCTPHEM BEOPX, KHONKA
ynana Ha OCTPHE.

G) ONLIT — BLITACKWBAHWE GOMOHKA INA WIPLI B NOTO; WCXOAL: BLIHYT GOMOHOK G YMG-
nom 1, BuHYT GOMOHOK C YMCNOM 2, ..., BBIHYT BOuMOHOK ¢ wwCnom 90,

8) Onuir — nopSpacusanwe Gyvepbpoas; wexopw: GytepSpon ynan mMacnom seepx,
Gyveplpoa ynan Macnom BHK3.

r} Onuy — yaap no sopoTam B GYTOONLHOM MaTHE; MCXOALL ron 3afuT, ron He
3a0uT.
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B Hauane npeanayigero naparpada Omam chopMyAHpoBaHE! ABA
YCHAOBHA, HeoOXOAUMEIE ANA MOLSIHPOBAHHS CAYYANHEIX IPOLECCOB:

s HAJIHYHe coocoBa MmOAYYATE HOCHAEeAOBATENBLHOCTE CAYHAKHEIX
YHCEN, YCOeITHO 3AMEHAIOIMEX PeANBHYI0 H ONpeleldeMYIo chy-
galiARME coOBITHAMA;

s YMEHHe ¢ NOMOIIBI0 3TOH IOCHeAOBATEJBRHOCTH MOAEJTHDOBATH
cayualinple NMpoueccHl.

Qpro cayyaliHoe YHCAO NOAYVUHTE Jerko. IlocMorpure, HanpuMep,

HA YACH] B 3TOT CAMEIH MOMEHT H 3aCeKHTe, CKOJBKO CeKYHA OHH IIO-
KaseBaiT. BoT BAM M cAyuaiiHoe YACHO.

MoskEO eme pas B3rAAHYTE H MOJYYIHTE BTOPOE CAYIANHOC HTHCJIO.
B uem e saKavuYaeTcA caydaiiHocTh 3TEX uncea? B cayuafimocTm
BEIOOpPA OZHOIO YHCJAA U3 HEKOTOPOID MHOMKECTBA UHCeJl, B JAHHOM CJIy-
yae — H3 MHOXKECTBA HNeJHX uncea orT 1 zgo 60.

Eme oauH cnocol noayueHusa caydaiiHoro qucya yxe obcy:mpanca
B OpenmaymeM naparpade: Syaem GpocaTs MrpaasHE# KySHK U cMoT-
PeTs, KaKoe YHC/I0 BHIOAZET HA BepPXHell rpanH. SAECh MHOKECTBO TH-
ceJi, KOTOPEIe MOTYT NOABATLCH, CONEPKHT Bcero 6 ajieMeHTOB: YHCIA
1, 2, 3, 4, 5, 6. Ina xopomero KyGHUKA NOABIeHHEe AKNOOr0 H3 3THX
YHCEJI PABHOBEPOATHO (T. €. BEPOATHOCTH BHIIANCHHAS KAMAOrO H3 4YH-
CeN PABHEI).

PaccMorprM TpeTril cmocof DOIyYeHHH ciygaiiHoro umenas, Byaem
CTPeAATh II0 MAIIEHH A2 Ayka. Kak 61 Xopoloo MEl HA OPHNEAHBAJIHCH,
KonebaHua BO3AyXa (B YACTHOCTH, NMODHBHL BeTpa), HeNpPeACKAZYEMOCTh
CUNBI, ¢ ROTOpOH HATArMBACTCH TETHBA, HHAUBHIVAJNLHOCTE ASPOAHHA-
MHYIECKEX CBOHCTE KA A0 KOHKDETHOH CTPEeAH H T, I, BEOCAT ciayuaii-
HOCTEL B ee nojer. [losToMy paccTOAHHE OT MEHTPA MHIISHH A0 TOYKH,
KyAa OoNaJja cTpena, ToXe ciaydalinoe aucao. 3aeck NepedIHCINTh MHO-
JecCTBO BCeX BO3MOMKHEIX 3HAUYeHHH He ygacrca — HUX OecKOHeYHO
MHOTO. PDaKTHYEeCKH TAKUM 3HAUEHHeM MOXeT ObiTe jawboe aeitcTBu-
TeJRHOS HEOTPHOATEALHOE uHeao. KoHeuHO, €CMIM MB IpHIeNUBASMCH
XOPOIIO, TO 3AeChH DOABNCHHE TEX HNH MHBIX YHCEA HEPABHOBEPOATHO!:
MAJIeHBKHe THCIA AO/KHEI HOABAATHCA Japle GoabImmx.

O0nuR0 HY:XKHa He MI00asg NOCAEZOBATENHHOCTE CIYUAHHEIX “HCEN,
A& VAOBJETBOPAIOHIAA HEKOTOPHIM YeJoBHAM. B cayuae ¢ KyOUKOM Bepo-
ATHOCTH BeeX HCXOAOB OIUMHAKOBEL, MOSTOMY NMOJYUAIONIAACA NOCHEeROBA-
TeJBHOCTE CAYYAHEIX uHceNl HA3BIBACTCS PABHOMEpPHO pacnpegesieH-
nol. Ecnu e BEPOATHOCTh NMOABICHHA OUEPEAHOTO UHCIA HEOAHHAKOBA
AN PA3HHIX YHCEN, TO 3TO HEPABHOMEDHO DACHPEACHCHHAA OOCICKOBA-
TeJbLHOCTE.

ITorpebHocTs B cHyYAMHEIX YHCHAX BO3HHKJIA JAOBOJLHO XABHO.
H cnocof0oB HX noayueHHA paszpafoTaHO ACCTATOYHO. YUeHLIe PacKJIa-
JAHBAJTH KapTH, Opocall KOCTH, BEITACKHUBANH dYepHEIe H Oelkle IDa-
PH U3 KOpoBKH, KOTODYIO IPEABAPHTENABRHO KAK CHEAVET TPACIH.
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B 1927 rogy JI. Tpunnerr ony6auxosan Tabaunpr, cogepykamue CBHIIme
40000 cayuaitamx mudp, OPOE3BOJILHEO B3ATHX M3 OTIETOB O NepenH-
cu. Ilogme GBIIE CKOHCTPYMPOBAHH CHEIMANLHEIE MANIHMHBI, MeXAHU-
JeCKH BHIPaGaTHIBAIOIINE cAyYAMHBEe uncaa (IepBYKX TAKYI0O MAINIHMHEY
mcnoasaosaan M. k. Keugann 1 B. BoSuHrTOR-CMUT NpAE CcO3HAHEA
rabann na 100000 cayuaitarix nudp).

IIpakTudecknm cpasy e mocie co3gaEuma IBM Bavanmck NMORCKH
sddeKTHBERNX MeTOLOE NOAYIEHHH CAVIAHHMX UYncen IAd HCHOIb30-
BAHNA B KOMIOBIOTEPHHX NporpaMMax. MoKHO OBIIO MOJB30OBATHCA
B TaONAnaMH, HO OHH TpPeGOBaNM IJA CBOETO pasMellleHHa Goabmioi
ofreM onepaTHBrOH naMaru. Ilomauany ¥ 3BM mDoIxIIOUaIH TATIHKE
eayuaiinpix unecen (JICY), ocHOBAHEHE HA PASNHYHHIX GHHIAYIECKHEX -
derrax, B OCHOBHOM H& TAK HasnBaeMoM 3diheKTe myMa 3JIeKTPOHHHX
JAMO H AYTYYeHHH PEIAOAKTHBHBIX BelIecTB.

Ho paT9HRH GBLIH CAHIIKOM MeAJEeHHEIMH, JOPOTHMH U Helfeaomnac-
BHMH. KpoMe Toro, mpm oTJaZKe mporpaMs, ucnmoassymompx ACY,
Kpafige BaykHO, wrofBH OpH OAHHAKOBHIX HAYAABHBIX JAHHBIX IOIyYa-
JHCh OAMHAKOBLIE KOHCIHEIE Pe3yJIbTATH, 9ere AaTYHKH Ha OCHOBe (du-
smaecKEX 3ddeKToB He MOrIH 00eCIeYHTs B NPHHIIMIIE: NMOTOKY KOCMH-
YeCKHX JacTHI, He IPAKaXellb NMPUJIeTeTh ellle pas ¢ Tofl xe uacroroil.

HecoBepiIeHCTBO 3THX METCOAOB NpobyAusIo HHTepec K NONYYCHHIO
cAydafHBIX YMceN ¢ mOMOmBI0 apudMeTHUECKHX omepammid cCAMOTO
KoMnobioTepa. IIepBHM Taroli moaxon mpeanc:kmia B 1946 rozy xom
don HeiiMaH, H3BecTHHIH BAM KaK paspaloTHUHK APXHUTEKTYDPH NEPBHIX
OBM. Ero Hjes COCTOHUT B TOM, UTO HY:KHO TOJLKO CAMOS ImEpBOE CIY-
valiHOoe YHCNO. A Aanbllle NpUMeHAETCA CASAVIOIEe PeKYPPeHTHOE
OPaBHIO: YHCIO BOIBOAHTCA B KBAADAT M M3 peayaprara Geperca ce-
penuna, Hanpumep, MBI XOTHM NOJAVIATE CAyYaliEy0 mOcaezoBaTeNB-
HOCTB, COCTOAINYI) H3 JeCATH3HAYHHX uaHcen. IIycTh meppoe AecaTH-
SHAYHOEe 4YHMCH0 Hamell mocaemosarenpHocTH 5772156649 (Mm mpoc-
T0 Habpaau noapaz 10 unudp, BH MoOXKeTe HATNHCAThL JPYroe UHCIO).
BosBogHM ero B KBajpaT M IOJAYYAEM JABAJNOATHIHAYHOS YHCJIO
333177923880594909201, OrfpacHBacM IATH HEPBHX H OATE OOCAEA-
aux madp. IlonyvaeM HOBoe JecATH3HAYHOE YHeao 7923805849, Oro
BTODOIl wieH HameHl NocaAeAOBATEABHOCTH. Bo3BOAMM €ro B KBaApAaT
H moxydaeMm 62786700717407790601. Crosa oTlpachiBaeM NATH NEPBBLIX
M OATh NocAeOHHMX Hudp B noaydaeMm Tpetuilt wien mamelt mocaegosa-
TenbHocTH: 7007174077, Tak ke monydaeM 4YeTBepTOe YHCJIO H T. A,

DAKTHYECKHE CTPOHTCH PeKYPPeHATHO 3ajAHHAA NOCHeNoBaTeNb-
HOCTE YHCe)I. A TAe e 3fech caydaitnocts? KoHeuHo, HEHKakol cay-
qaifHoCTH 3Aechk Her. Ho BaXXHO, 4YTO NMOAyUYacMEIE TAKHM cHocofoM
YHCcaa BeAyT ceba xar cayualiHbele: HacTOTA NOABAEHUA NIOGOT0 ameaa
B 9TOH MOCNEAOBATENLHOCTH NPUMEPHO OZWHAKOBA, MaTeMATHKH mOKA-
3AJIM, 4YTO €CJH PACCMOTDETh (eCKOHEeYHYID NOCHAeIZOBATENBHOCTE TAKHX
qraces (T. . Kag 0yaro ME npoBoguM (eCcKOHEYHYID CepHIO ONBITOB), TO
AAA RasKAOore 4HCJIA BepPOATHOCTL €ro NOSIBJeHHA OfHA H Ta XKe.
A B MOZENRMPOBAHHHY SKCIEPHMEHTOB CO CAY4YaliHEIMH YHCAAMH TOABKO
370 H Hazgo!
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B uTore BMecTO NOCHENOBATENBHOCTH CAYIANHEIX YHCEON ME HMe-
eM ee MOJeNb, COXPAHAIOINYIO CAMOe INIABHOE CBOMCTBO: paBHOMEpHOe
pacopeaeneHue BepOATHOCTE! mOARAeHUA UNEHOB 3TOH mocaenOBATENL-
HOCTH. TakHe IOCNEJOBATENBHOCTH, MOICJIHPYIINHE IDOCASZOBATE]L-
HOCTH CIAYJaMHBIX 9HCEN, CTAZIM HASHBATH HCeBAOCAYUAlmEIME, 3aTO
AXropuTMEl NOJYYEHHS NCeBAOCAYYANHEX NOCHAefOBaTeJbHOCTEH mO-
IpeXHEeMY HASLIBAIOT NATUHKAMH CAyUYa¥iHEIX 9HcelN.

B TeuemMe mouTH JeCATH JNer mochae msobperenusa Jx. don Heil-
MaHA MATEMATHKH IPHAYMBIBANH Pa3IHIHEE ZATIMKM CAyUalHLIX um-
cen. IIpobGneMa B TOM, UTO BECe NCEBROCAYUYAHHBEIC HNOCHAENOBATSJIBHOCTH
ABNAKTCA NEPHONHIECKHMH, T. €., HAYHHAA ¢ HEKOTOPOr0 MecTa, YHC-
N8 B NOCAEAOBATEJBHOCTH HOABIAKTCA B TOM Ke nopaake. dna no-
CHeNOBATEAbHOCTH, mpeAnoxenHol x. o Helimamom, ator adpexT
OCO3HATE COBCEM JIeTKO: €CJH emie pas moasmres wmeyo 5772156649,
TO caegywinee 3a HEM Oyzer 7923805949, morom 700717407 m . n.
H Toraa y:xe 0 MOZeNUPOBAHHH CJIYIAHHOCTH I'OBOPHTE He UPHXOAHAT-
cs. IlpaBaa, mpousofiseT ato Toabko uepes 10'° onepanmit. Ana weno-
BEeKa HOPOBECTH CTOJBKO ONEITOB B JYUHIEM CAyYae AeN0 HEeCKOJbKHX
neT, AAYKe eCJM OpOoCTO NozbpacCHBATHP MOHETKY, & AJAA KOMIOBLIOTEpa
B XYAIIeM cay4dae Hesi0 HeCKOABKHX 44COB (€CAH MOASTHDYETCA YTO-TO
caoxuoe). Ho ana moayueHHsS ROCTOBEPHHIX Pe3YABTATOB MOAENIHPO-
BAHHA, HANPHMepP, paloTH SAepPHOTO PEAKTOPA HepeaKo TpedyeTcs Ha-
MHOro Gonnme cayualiHeIx umcen. Bor aa aHHe OHICTPHX H HajeX-
BHX [ICY ¢ GoapmuMm nepuoaoM (nopaaka 10°™") m passepryaace Sops-
6a MaTeMaTHKOB.

Cerogua B nofoM asmKe nporpaMMupoBaEma ecTek JCY. O6maHO
OH BHIMOJHEH B BHAe¢ MOOANPOrpaMMLI-pYHKIUMH M OIS NOJML3OBATENSR
BHIMASAWAT KAK OmEepaTop, mpucBapBatomuit nepeMeHEoM cayuaitnoe
sHaueHre M3 npoMexyrka [0; 1). EcTe Takoif omepaTop M B 3J€KTpPOH-
mo# Tabaune Microsoft Excel. B anropuTtMax MH 3TOT oneparop Oyzem
sanuCcHBaTh coxpamenueM JCY. Hanpumep, mo KoMaHze

x = JICY;
nepeMenHOd x OyAeT NPHCBOEHC cayuaitHoe 3HAYCHHE H3 NPOMEXRYTKA
[0; 1). Ecaux TpefyeTca OpHCBOMTH PABHOMEPHC PacOpeAelleHHOE CIy-
yaliHoe 3HAUCHMEe M3 NMPOMERYTKa [4; b), TO HCcHOABSYeTCA KOMaHZA

x = a + (b - a)*ICY.

Hrorpa Tpebyercs TOMyYHTR Omenoe caydaltHoe umcno x, yaosne-
TBOPHIOLIG® HEPaBeHCTBY M < ¥ < n. Toraa HCOOIB3VeTCd KOMAHAA

x=m+ INT({(n + 1 - m)*ICY).

BONPOCHI U SARAHUA
@ o Takoe cnyuainoe uucno?
e Y70 3HaYMT NOCNEAOBATENLHOCTL CAYMAHHLIX YWCeNn PABHOMEPHO pacnpeaeneHa?
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MpMeeanTe NPUMEpE NPOUSCCOR, B KOTOPLIX BCTPEHANTCA PABHOMEPHO W HEDABHO-
MEPHO PACNPEfeNcHHLIS NOCABROBATENLHOCTH CIYHARHLIX YMCen.

MpeanonoXMM, YTO BH XOTHMTE NOAYYHTL NOCASNOBATEALHOCTL CIYYaHHLIX Yucen oT
1 ac 99. Kaxkoid u3 nepeyncnetHuiX HIXE8 METON0E Bu NpaanovteTe?

a) BuiipaTh M3 B3ATLIX HAyran CTpaHul TensdoHHOro CNPasoYHWKA ABS NOCNeaHKe
umdpsl Hayrag, BuilpaHHLX HOMBPOB TensdOoHOB,

5} BocnoAL30BaTLCA ABYMA MAAALLWMHM PAIPANAMH HOMEDOB CTPAHHL TORO Xe Cnpa-
BOYHHKA.

8} NO2BOHUTL HBCKOABKMM JHAKOMbLIEA U NMONPOGCUTL MX HA3BATH Kakoe-tmbyab Hary-
pansHOe Ywecno, mewbwee 100,

r) Basms HOMeEpa, BLMMPaBWHe B <PyCCKOM N0TO» 33 NOCASOHWE HECKOALKO Po3bir-
philLe#.

NMpoeepeTe meTol $oH HelmaHa AMA ABYIHAYHLIX YWCEN, 8 UMEHHO YCTAHOBUTE, KEK
BefeT celfn NOCNENOBATENLHOCTL B 3ABUCUMOCTH OT BuISOpa NEpBOrD WwiCna nocne-
MOBATENLHOCTH.

a) OGuACHUTE, NOYSMY B NOCMREAOBATENLHOCTH NECATMSHAYHLIX YWCEN, NOCTPOBHHOR
no metony ¢oH Helimana, HEKOTOPOS YWCAO ODASATONLHO NOBTOPUTCH (Cneaosa-
TEALHO, NOCREROBATENLHOCTL HABEPHAKA NEPUOAKHHAE).

6) NpeanoxuTe Kakoi-HUGYAL CNOCOS NMOCTPOBHUA HENEPMOAMMECKHX NOCNEA0Ba-
TOALHOCTON n-3HAMHBLIX WACEN.

Monymaitte W nonuiTaiitecs choOpMyNMpPOBaTL OTEET HA CREAYIOWWA BONpOC: B Ka-

KMX 3aG34aX NPH KOMNLIOTEPHOM MOOSNHPOBAHWW BaM KaxeTcA Gonee YMECTHBIM
Mcnome30BaTte JCH aswika NPOrpaMMHPOBAHHA, A B KAKHX — SNeXTPORHOH Tatnuump?

Monenuposanne cnysaiHMX NPpoHeccos

IIpuMeHuM noONyuYeHHLIe 3HAHHA AT HOCTPOSHUA BEPOATHOCT-

HEIX Mofgeneil. Peur moilizeT 0 MOAeNUPOBAHNH TAK HA3HRIBAGMBIX CHCTEM
MaccoBOro ofcaymmEBanmsa, lIpeacraBreHHe 0 TARKHX CHCTEMAX JAIOT

CHeAYIOIMEEe NMPHUMePHI:

+ Ha TenepOHHYI0 CTAHOHIO ITOCTYNAIT TeJedoHHBIe 3BOHKH. Jna
ux obcay:xuBanna Tpebyiorea cBoOoAHBIe KaHANK cBA3K. CKoAL-
KO TAKHX KAHAJOB JOMMKHO GLITH, YTOOLHI He BOZHMKANO OPOCTO-
eB ofopyaoBanua u cammroM Gonbmux ouepeneli aGoHeHTOB, N0~
MUAAIOMIUXCA CBAIA?

¢ Ha crasmmio «CKopoii mOMOIN7A» NOCTYIAIOT BHIZ0BH OT HACEJICHHA.
Cronpko BpauyeSHBIX OpHraj TONAHO ASHYPHTH B TO HUIH HHOE
BpeMA cyTOK, uTolnl GecnepeGoliHo oKAa3HIBATL NOMOINL U TIpH
aTOoM uTO0E He ocTaBRaauchk Oes paGornl GpuUragLI?

» B Marasune caMoo6CHNy'KHBAHHA HOOKYIATEAH DACCYHTBHIBAIOTCH
Yepes KACCHl Ha BHXoze. CROALKO HAAO YCTAHOBHThL KACCOBBIX
ANNAPATOB B KAKOB A0aKeH OHTH peskmM paGoThl KacCHpPOB, ITO~
6n He CO3ZABANIOCH CAWIIKOM AJMAHEHBIX Ouepelell m He mpocTam-
Banu 6e3 gena KaccHpHI?

Bo BceX 3THX NPUMEpPAX eCTh ABe YepThl, HX ofpeIuHADINTEe:

1) Tpefyerca ofpalaTHBaTh HeKOTOpHIe 00BEKTHI, HOCTYHNAIOIIHE

MOCTOAHHO, HO Uepes caydaliable MPOMEXKYTKH BpeMeHH;
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2) epeMa Ha ofpaborky Kamaoroe odneKTa Toxe caydaiinas Be-
JIHIHHA,

CHcTeMEI ¢ TAKEME OCO0SHHOCTAMH H HASHIBAIOT CHCTeMAMH MAC-
COBOIO OJCHYEHBAHHA.

Jdna MogenHMpPOBAHHA CHCTEM MACCOBOIC OGCAY:KHUBaHHNA HajAO 3HATD
XapaKTep TexX <onyuaiiHocTells, KoTophkle onMcaHH B OVHRTax 1 u 2,
Jgn1g 9TOro HMX CTATHCTHYECKH H3YYAIOT, NPOBOAS COOTBETCTBYIOLIME
BaGmionesna H mamepeHEdA. IlosToMy AAA PASHBIX CHCTEM MACCOBOTO
o0CIY;RHBAHHA NOAYYIAIOTCH, BooOme roBopH, PasHEIe MOAEAH, HX OIH-
cupapinre. Mu pasbepeM caMylo DpocTy0O — MoAeAs Kaccoporo obeay-
JKUBAHUA B Marasuhe.

B pasHoe BpeMA CYTOK HHTEHCHBHOCTh IOCENIeHHMS MAaraspmHa No-
KymaTeaaMH pasardHa. Mu prfepeM HeKOTOPEIH HHTEPBAJ BpEeMEHH,
KOrja HHATEHCHBHOCTE He CHJBHO MEHAeTCA B MOMHO CUMTATH, 9TO
KOJIMYECTBO MOKYINAaTeNdeil, NMPUXOZAIMHUX B MArasmH B TeUeHHe MUHY-
TH, — 9TO PABHOMEDHO DacHpeficieHHAS caydailHaa BeNYMHA, IPHHN-
MAlOINaA Nenble 3HAYCHHA B HHETEPBANE oT O no N,.

Touno Tag e PaBHOMEPHO PacIpeneieHHOH CAyIaHHON BeJIMYH-
HOi MH GymeM cUYHTATE BpeMsd, KOTOpoe TpeGyercAa KaccEpy HA obciay-
JKUBAHHe NoKynarend. IIycTe JaHHAA cayualiHAA BeJIWYHHA H3MEeHAET-
ca B npeaenax or Ty xo T,

Kpome Toro, npemxie Yem nmofodiTu K xacce, MOKYNaTelb MPOBOIUT
HEKOTOPOe BPEMA B TOPrOBOM 3a4Me, BRIGHMpas TOBAPEI. JTO TOXKe CAY-
yaifHaA BeJMUMHA, M IYCTh OHA PABHOMEPHC paclpefie/leHa B HHTePBa-
ne or V, mo V,.

Haé)pan KOp3MHY ¢ TOBApAMH, IOKYIATeJbh MAET K TOH Kacce, rae
MeHbIle odepens. IIoaTOMY MOMRHO CUHTATH, YTO AJAHA OYepPedH BO
BCEX KACCAX OAMHAKOBA., MH xoTHM HaliTH Takoe duchao k — xojum-
9eCTBO KaceC, UYTOOH ovepeib B KAXKAVIO H3 HHX He NPeBHINANAA 71 de-
JIOBEK.

Taxum ofpasoM, AAA MOAESNHMPOBAHUA Npolecca oSCAYKHUBAHHMA
moxynarejeit namM Tpuxam TpeSyerca cayuailiHoe HUCAO: KOJAUYECTBO
noxynaresell B MarasHHe, BpeMA OfCIY)KHEBAHHA OJHOTO NOKYIATENA
KACCHPOM H BpeMsd NpeCHBAHHA NOKYIATEJAA B TOProBOM 34Ji¢ AAA BEHI-
Gopa TOBAPOEB.

Bome ME (GaKTHUECKH MNePeYMUCIUIH OCHOBHHIE NPEeAINONOKeHNHA
MOAEIH H OoOpefelHJH NapaMeTpsI, KOTOpHE ee onucklBaloT. Teneps
MeX Y STHMH OAPAMETPAMH HANO0 YCTAHOBHThL CBA3ZH,

IIyeTe N0 BCTeYeHHH ! MHEHYT B TOPTOBOM 34JI¢ MATAZWHA HAXO-
Zarca (HO He CTOAT B Kaccy) 4, NMOKyIaTeneli. 3a caefywIyww MAHYTY
B Marasun saliger eme INT((N, + 1)+ JCY) moxynareneit — ara dop-
MyJa NpUBeAeHA B KOHIle npeabiaymero naparpada. MamMu crosamm,

a,41 = a, + INT(N, + 1) - XCY) ~ b,,
rae b, — KoyEvYECTBO MOKyDaTenefi, OINAYHBAIOUIMX B KACCAX NOKYI-
KH B Te49¢HHE {-M MHEHYTH.
Kax onpegenuts umciac b,? Byaem paccykpars Tak. IToCKONBKY
MaKCHMaNbHadA OPOAOJKHTENLHOCT BhIOOpa mokymok V), To Bee a,
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noxkynarenelf samam B Toproeuiit san me Oojee Kax V, MHHYT HA3anl.
Ho mEexoToprie m3 HAX HAXOAATCA B 3aje MeHee V, MHHYT, T. €. OHH
YiX TOYHO NOKYIOKH eme He Bhifpanu. Ilo ycnoBuio o6baBieHO PaBHO-
MepHOe pacHpefeNeHue NokKynareseii, mOaTOMY HA MHTEDBAN BpeMeHH
W%
4

DOKYOATENH OTOPABHIMCEH B Kaccy. ITosToMYy M JaHHOE YHCJIO MEI AOJIIK-
HE YMHOMHTh HA O4YepefHOe cayuaiinoe umcno. Hrak,

V, — V, IPHXOAHTCA B CpPEAHEM a, noxynateneit. Ho He Bce atm

b,= INT([YIV—Vna, + 1}-,1101) .
1

(Xora smpecr m Hanucano cHoBa JCY, aror onmeparop Bmpaboraer

YiKe Apyroe THCHO, HEXEJH TO, KOTopoe GHUrypHpOBAJNO NPHM BHYHC-

NeHuH a,.)

Tenepp NOACYNTAEM, CKOJBKO YeN0OBeK CTOMT B odepeam. OGosHa-
YAM gepe3 ¢, KOJIHYeCTBO NMoKynaTeneif, CTOAMHAX B 09epeldaX B KACCY.
Torma ¢,,,=¢, + b, — d,, rae d, — xKoaudecTBO MOKymareneii, obcay-
JeHHHX KaccaMm B TedeHHe i-$i MuHYTHI. BpeMs, KoTopoe YXOAHT Ha
ofCNy:KUBAHHE OAHOTO NOKYODATENdA, — CaydafiHas BeJMYMHA, DaB-
HOMEPHO PacnpefeneHHAa Ha npomMexyTre [Ty; T,). C nomomsio gaTyu-
Ka caydadHBIX YHMCeJ 3TO BpeMsa MOAeNNDYEeTCA BeNmdHHON

(Tl - To) * HC"I + To-
Ho Toraa 3a 1 mme Gyaer BRINONHeHA
1

(5,-T,)-ACY+T,

9acThE padorsl mo ofCaIYIKHMBAHMIO ORHOTC TOKynareaa. B k xaccax ara
BenunHEa Gymer coorsercTBenno B k paz Ooxbme. CnemoeaTennHo,

k
(T, - T,) -ACH +T,

QOcranock chopMyIHPOBATE KPHTepHl «00oasmoii ouepeans. Hamom-
HHEM, YTO MH AOTOBOPHJINCH CYHTATH ouepenr Gosbmoi, ecsim B RaKAYIO
Kaccy crout GojgbIme weMm m uejoBeK, T. €. KOoraa ¢, > mk.

YrofH DONHOCTHIO ONMPEAEIUTL BEAWYHUHH &, b,, ¢, n d,, Hajo eme
3aj4aTh HavanbHble 3HAYCHHA ITHX BeIMUMH: @4 by, Co H dy. Ilocaeno-
BATEJBbHO BHIMMCAAA AGHHBE BeIHMYIHHEI, 6yAeM HOACUMTLIBATE KOJMYe-
CTBO MHHYT, KOT'Aa Ouepeib OKAshBajach Goapmoil, Eejm uucno Taxux
MUHYT B TeUeHHe HACA OKA3HIBAeTCA (ONBOINM, 3HAYMT, Kacc paloraer
MQJIO H HAAO OTKDHITE AONOMHHTEeNbHHe, ECAn Xe TAKHX MHHYT HE
OKA3aAJIOoCh Boolme, TO MOXKHO HonpofoBaTh YMEHBIINTL 9HCI0 paboralo-
OIHX Kacc,

Kar oOBI9HO, JnA peANHzaONHO ITOH MOJENHM HA KOMNBIOTEDE Tpe-
6yerca BHIGDATE NOAXOAAIMIVIO TEXHOJOrHI0, Mm BhifepeM ajJropuTMn-

d,
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sanuio. BoT KAK MOMET BHITMIAZETh AJTOPHTM, HOIZBONAIIMMUN BECTH
KOMIOBIOTEPHEN SKCHOPHMOHT ¢ 9TOH MOZENBIO.

sew: NO, 70, T1, VO, V1, r;
(* N0 — MarxcuMmaavRo 603MONCHOE “WUCAO Nokynamenreli,
FGX0DAULX 8 MAZAUN 6 MeEYeKUe MURYMbL,
{T0; T1) — npomexnymox apemenu, Heolxodumuvilt das
00CAYRCUBAHUA OTHO20 NOKYNRANMERR KACCUDOM,
{V0; V1) — npomexymox epemenu, neobxodumviii nowy-
nameai das ewifopa mosapos,
k — xoxuvecmeo pabomanuux xacc,
m — MAKCUMAALHO donycmumas dauna ovepedu & odny
Kacey,
r — dons mex Munym om oOuieii npodoaNCHMERLHOCTIL
epemenu pafons Mazasuna, Kozda ovepedv 8 Kaccwi npe-
evwana donycmumyo dauny ¥*)
Bow: a, b,¢,4d, T, 8
uen: k, m;
{ CoofiunTe “"BeegnTe MAKCHMANLHO BOSMOMKHOE UHGIO HOCeTHTONGH,
BXOAAINNX B MATAsHH B TeNeHHe MHHYTH;
SanpocuTh NO;
Coofwunre "Beegure ABa UMCHA, 3ANANIIME NPOMERKYTOK BDeMeHn,
HeoOxogRAMELl ana ofcay;KEBAHAA OZHOI'O NOKYIATERA :
Sanpoewth TO, T1;
CoobunTe "BeeamTe ABA umCNa, 3ajaIqne IPOMEXYTOK BPEMeHH,
Heolxoaumeuit mokynaremo ana orfopa TOBAPOB";
SanpacuTe V0, V1;
Coolumre "Bregure MAKCHMAIBHO ACHYCTHMYIO SNHHY OYePemH”;
SaNDOCHTE m;
Coolunyt "BeeauTe npeanaraeMoe BaMH KoNuYecTBe palorarompx
Kace";
Sanpocure %;
CooliunTe "Beegnre mpeanaraeMoe BaMu oflnee BpeMd, B TedeHHe
KOTOpPOT0 MoJeampyercd palora MarasmHa”;

danpocur, T;
=0 bit=0;0:=0d:=0;
g =0 (* xoauveemso mumnym, xozda oxepedsv

npeeviuiara donycmumyio dzuny *)
Aopave oY I := 180 T
{ ar=a + INT(NO + 1) * rand (1)) - b;

(* onepamop noayverus cayualinozo Lucia, pueno-
MEDHO pacnpedenennozo Ha npoxexcymre [0; v),
Oydem oboznavams rand(v) ¥*)
Ecma <0 y0{ a:=0; } (* 8 Mazaszune He MOXEM HAXO0-
dumbcs ompuyamMeaLHOE KOAU-
veemao venosex! *)

ci=c¢c+b-d;
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Echmc <010{ c:=0; } (* & ovepedu He Moxem cmormb
OMPUYGMERDHOE KOAULECNB0 eroaek! *)
Ecnmc>meyp{ s:=s8+1; }
b 1= INT((a * (V1 — V0)/V1 + 1) * rand (1));
d := k/((T1 — TO) * rand (1) + TO);

ri=g/T;
"KonmuecTno paboracmuax kacc”, k;
CooliunTe "JosA NAOXMX MHUHYT CocTARNSeT”, I}
}

KoMupoTepHBI 2KCIIeDHMEHT ¢ 3TOH MOAEALIO BRI IpPOBENETE, BhI-
OoNHAA nabopaTopHYI padory 16. MH ToXe NpOBOAEAE ROMOBIOTED-
Helli aKcnepuMeHT. Ero pesayiabTATH ANA pasAUYEHX HAOODOB HAYAIAB-
HBIX RDAHAKIX NpeXcTasilendl B Tafmamax 3.5—3.7.

Tabnmya 3.5
No=4; To=0,8; T),=2; Vy=3,5; V;=6; m=3.
Konu4ecTeo paGoTaouMX Kace 1 2 3 4 5
Jona nnoxux MUHYT 0,99994 | 0,99951 | 0,00492 { 0 0
Tabnuua 3.6
No-lo; To’-].; Tl=3’5; Vo=4; V1=" 10; m"3
KonuyecTso palioTaloumy Kace 7 8 9 10 1
Jona Nnoxux MUHYT 0,99989| 0,99988 | 0,99932 | 0,93705| 0,07146
Ny=6; Ty=1; T,=3,5; Vomd; V, =8 m=3, comuasd7
Konnuwectao padoTanwmx
KBS 3 4 5 6 7 8
Dona nnoxmx. MUHYT 0,99989| 0,9998910,999820,93601 0,01193|0.0001

¥ BaC YHCNICHHBIe Pe3YNLTATH MOrJH NOAYUHTLCA HHBHE — RATYHE
CAy9aifilHEX u4HNcel MOT IATH COBCEM HHBHEe 3HAYCHHS, HOXGNU Y HAC.
TeMm He MeHee ME! yie:XneHH, UTe ofmuit xapaxkTep Npomeccos OXHHA~
kKoB. OfpaTHM BHMMAHHE Ha TO, 9TO C VEBeJIHUYEHHEM YHACKH KACC CH-
Tyanuda U3 O9eHb IIOXOH CKAYKOM MEeHAeTCH Ha OYeHb Xopomyio. Beas
gona 0,93 o3magaeT, YTO OUepeAH B KACCAX HMEIOTCA HA NPOTSXKeHUH
55 MuH RaMIOrO gaca, a goaa 0,07 — 9aro Taxkue ouepeau GyayT B cpea-
HEM BCEre Jmiok 4 MUH 3a uac. B nociegHeM cnyuae YV DPYKOBOACTBA
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MAarssHHA BOSHHKAeT co0Ma3H 3axkpbITeE xora OH oy Kaccy. Ho crour
3TO CAeNAaTh, KAK Cpasy BOSHAKHYT QOJABIOIME odYepeAy, U NOKYNATeNb
yviiaer B coceaHHE MAarasuH, rae erco ofcaymar Oes odepenu. ¥V ONBIT-
HOTO MeHeAXKepa odepeaeil B MarasmHe He OyJer He IOTOMY, YUTO TaM
CAUIMIKOM MHOr0 HOPOJABIOB HIH KAaCCUPOB, 4 MOTOMY, YTO HX TaM
CTOABKO, CKOABKO HYMKHO,

BrIBOg 0 CKAYKOOOpDasHOM H3MEHCHHH CHTYAIMM MB CIENANU Ha
OCHOBE HECKOJBKHX KOMIBIOTEPHHX 3KCOeDMMEHTOEB ¢ Mojenbio. Ho
HMEETCA MATEMATHYECKAS TeOpHS CHCTEM MAacCCOBOro oSCAyKHBAHUSA,
KOTOpad 3TOT BBIBOA cTporo ofocHoBHBaeT. IIpaBma, aTa Teopus He
BCerga cnocof0HA VHA3aTh, CKOABKO HMEHHO HAA0 OTKPHTE Kacc, Hpo-
JIOXUTE TeNe(dOHHHX AuHKUYH m T, o, [aa morydeHHsS TAKHNX KOHKDeT-
HBIX peKoMeHAanmii Kak pas B TpefyeTts KOMILIOTEpDHOE MOJAENHPOBA-
HHe, 31eCh ONPOABIAIOTCA HeNPOCTHE B3ANMOOTHOIICHHA MEXAY TeopH-
eif 1 KoMnbioTepHON HpaKTHROI.

BRIYHCIMTENBHBIE METOABI, HCIONAL3VIOIMINE AATYHK CAydalHRIX 9H-
cesl, OJYUMIN Ha3BaHUe MeromoB MomTe-Kapao (o HasBaHuIO ropo-
JAa, Te pacnono:xeHa SHAMEHUTAHd PYJeTKAa, KOTOPYIO MOXKHO DACCMAT-
PHBATH KAK <«IeHepaTop» crydaliHHX uuces).

@) Kaxve cucTemu HasHBaOT cHCTeMaMn MaccoBOro ofcnyxueanna? HasosuTe xapa-
TEPHBIE 4epPTHl TAKMX CUCTOM.

e KakoBul NPeMMYLLLIEeCTBa KOMMNBLIOTEPHOrO MORSAMPOBAHUA CHCTEM MAaccoBoro obony-
KUBAHMAT

Q JanuwuTe anropUTM, NPEANoXeHHLIR B 0GLACHUTENLHOM TekcTe naparpada, Ha usy-
YEHHOM BAMK A3bIKe NPOrpPaMMUPOBAHWA.

BceM xopowo WSBECTHO Takoe ¢MaMYecKoe ABMEeHWe, KaK OpOYHOBCKOE OBMXEHWE
YACTMLR, NMAABRIOWSA NO ROBEPXHOCTH XMOKOCTH, OHO BHI3LIBAGTCA XSOTUYECKMM
AsHXEHWEeM MONeKyn XMAKOCTM.

a) MOXHO CHWUTaTL, YTC YacTULA 38 HEXOTOPYID ©aMHULY BPOMEHW {(BectMa Mamyio,
PAsSyMeeTCR) NepeMelllasTCa Ha OAHO W TO Xe PacCcTosHMe B CRy4alHoM Hanpasne-
HUKM. Cmogenupyitte GpOYHOBCKOS ABMXEHWE, PACCMATPMBAA HANPABNEHWE OBMXS-
HWA (T. €. YTON NO OTHOLLEHWOD, CKaXeM, K 0CH abcumce) kak PSBHOMEPHO Pachnpe-
ASNeHHYI0 CRYJaiiHyD BenMMMHY Ha npoMexytke [0; 2r). MOXHO Taicke cuvTarh, 4YT0
Bpems £ B 3TOM NPOUECCe NPHHUMAEET NOCNERoBATENEHO 3HaveHuns 0, 1, 2, 3 u . a,
MpeaycMoTpuTe B 3TOA moaenu, 4Tobsl AR KEXROre MOMEHTa BpeMeHn ¢ Noacuu-
TLIBANOCH PACCTOAHME 8 OT TOMKM HSYANBHOrO NONOKEHMA 4acTuubl 0 TOYKM ee
HAXOXAEHHN B MOMENT {. Bulepute NOAXOAAWYIO, Ha Baw B8arnaa, MHPOPMaLMOH-
HYI0 TEXHOROMMIO KOMNEIOTEPHOR peannaayuM NoCTPOeHHOR BaMu Mogenn U coapaii-
Té COOTBETCTRYIOWYIO KOMNGLIOTEPHYD MOAEAL.

6) MocTpoiiTe Mogent GPOYHOBCKOrO ABMXEHIA YAcTHLs, NPEANORAras, YTo He TOML-
KO HGNPAaBREHMO ABKEHWA ABNAETCHA CNy4aiiHON BenWMYMHON, HO W AnuHa «npofe-
ra= TOXe PABHOMEPHC pPacnpeaeneHHas chyvyaiHan BenuyMHa Ha npomexytke [0; 1).
N 8 arom cnyyae eoifepuTe NOAXOOAWYIO, HE BAIL B3rNAA, WHGMOPMALIMOHHYID Tex-
HONOTMIO KOMNBIOTEPHON peanuaaumi NOCTPOSHHOH mopenH K coanailTe coorveer-
CTBYIULYIO KOMNBIOTEPHYIO MOAeNb.
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§27| Merop Monte-Kapno

B opepmaymux maparpadax 27odl raaBB MBI
HOCTPOMAH HeMANT0 MaTeMATHIECKHX MOAeRed IJIfA OnH-
CAHUS DAINNYHEIX AbNeHuwii. H y Bac Moo cHoMHTE-
cAd BHeyaTJeHHE, UTO MATCMATHUYESCHKHE MOAeNH HYXEO
CTPOMTL TONBKO ANA PeIIeHHAA 3884, BEChHMA HaNeKux
o1 maremarnku. Ha caMom mesie ¥ B Maremaruxe nuasa
pemieEnMs TOM HIH HHON 3&8Jadn MOMeT nmoTpeboBATHCA
OCCTPOEHHE MATeMATHUYecKOl momenm. OpHa H3 TAKEX Puc. 3.2
3ana9 — BHYUCHEHUNE IUIOMAAM TeoMeTpHYIecKoit ¢H-
rypel. Komeuno, paas npocreiimux ¢uryp (TpAMOYroJAbHHKOB, Tpe-
YTOJBHMKOB, KPYTOB) BHIIACACENE ILIOIGAAN He COCTABIAET TPYAA: HA-
A0 B n3BecTHEIe QOPMYNIE DOACTABUTL HCXOAHLIC NaHHBE. A HaK OBITh,
ecan ¢mrypa mMeer cIoXHYIO (opMmy (pmc. 3.2) u TpelyercAa BRIUHC-
JUTE ee MIoImaihL?

MoxHO BpeANOXXUTE PA3HEIE MOZEIN, NOSBOAAIOINE PeIIUThL 3TY 3a-
aauy. Haopumep, B 6 Knacce Bac yUHIM ECOORL30BATH LANETKY: HA (H-
rypy HakJaAblBACTCH KJIETUATAA NPO3pPauBan OyMmara (DANeTKR) A mOI-
CUMTHIBAECTCH KOJAIECTBO KBAZPATHKOB, nomaBmmx B &darypy. B aroit
MOOEJAN MONGaJHBO OPEANONAraeTcH#, 4TO, YeM MelbYe KJIeTHKH, TeM
TO4YHee OyZeT pe3yJabLTAT HE3aBHCHAMO OT TOTO, KAKHM o0pasoM HANO-
JKHATH OaNeTKY Ha (urypy.

Moxkuo npuayMats H (DHUBUEECKYI0 MOAEJE! CKONHPOBATE GUTIYpYy
HS KApTOH, AKKYPATHO BEIPDEZATH €€, B3BeCHUTHh ¥ NOACTNTS HA BeC eNH-
HHYHOrO KBANpaTA A3 BTOTO e KAPTOHA.

B 11 xxacce BRI BOSHAKOMHTECHh €Ile ¢ OJHHM CIOCOOOM HAXOMIE-
HAA mromane® GUryp — ¢ NOMOMbLKS MHTEIDATOB.

Kax BHOUTE, X ANA pPelIeHHAS MATEMATHYECKHX BSANAY MOMEHO
COCTABIATE PA3JIAYHEIE MATEeMATHUYeCKHe Mojenl. MareMatTugeckas
MOIeJE ODherTa, IPOoIecca MIN ABIEHEA, HM3AYyUAeMOro Karoii-nmbo Ha-

VYHOH AMCHUINKHON, — BTO «MOCT» MEHAY 3TOH AMCOHIIMHON M Ma-
Temarriroil. MaTemaTrueckad MOJels, NPHMeHACMAR IS PEIIcHEA Ma-
TGM&TH"I&CROﬁ FMAYH, — ITO «MOCT» MEXIAY DPA3IHIHEIMH DasaelaMn

MareMaTHEu., HaopyuMep, MeTOA KOODAMHAT HOSBOAAET CO3LABATDH aJ-
refpandecKye MOJENH TEOMETPHRIECKHX OGBEeXTOB.

IIpennosxenHrie MOAeNH BEIYHCACHNS IIOIAAH KHMEIOT, OXHAKO,
OAVIH HENOCTATOK — HAJAA HHEX NOBONBLHO TPYIHO COCTABHTL AJTOPHETMEB
AJH pacdeToBR ¢ HOMOIOLIY KOMIIBIOTEpa, T.e. TPYEHO EpeolpazoBaTh
9TU MOJAEeNH B KOMILIGTEpHEIE,

MaTeMaTH4YeCKAR MOJENIH, KOTOPYIO MHE ceiizac mMOCTPOHM, MOMKeT
TOK&3ATHCH BaAM HEOMEIaHHOI, HO OHA HOSBONAET OueHb a(beKTHBHO
OpUMeHAT: KOMOBIOTED N8 PEemIeHHA 3ajad Ha HAXOKACHHe ILUTomAa-
neit, ofbeMoB u T. IL

Purypy, OIomMans KOTOPOH HYMXHO HANHTH, HOMECTHM B KBAADAT.
Bynem Hayrag (kax TOBOPST MaTeMaTHKH, CIydaliHRIM 06pasoM) GpocaTth
TOYKH B 3TOT KBAZpPaT. BCTECTBEEHO NPEeAHON0KATL, YTO, UYeM GONLIIYIO

5—Tledr. 10 nn.
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/ \ IIOmWAaZs B KBAApaTe 2aHuMaer QUrypa, TeM dame B Hee

oyayr nonaxars ToukH. IIpexcraeBnsTe cefe, Hanpmmep,
KBAAPATHELL ABOPHK ¥ B HeM NeTCKYI0 ILIOIIajzKy. Bo Bpe-
M#f CHETOOHAA KOJIMYECTBO CHEMKIMHOK, NONABINAX HA JETC-
\ KYI0 IIOMAanKy, TPOOOPIMOBANLEEO ee maomaxu. Takmm
ofpasoM, MOXXHO CHeNaTh AONYIGeEHe: mpu GoNsmIOM wHC-
Jie TO4UeK, Hayraj BHIODABHHX BHYTPH KBAAPATA, NOJIR TO-
qex, coAepiKAlluXcA B JaHHoO# durype, opubam:xeHHO
Puc. 3.3 paBHA OTHOIEHMIO NAOMARM 5Toff QUrypH K NJIOMAazH
KBaAPATE.

OnpegennM napameTpH Hame#t mozenum. OfosmaumM pas yaobersa
JAnBHEEATINX pacCy:XAeHMi AaEmy durypy GykBoi F.

OxHE¥EM 323 DapaMeTpPOB ABJIAIOTCA CTOPOHA 4 KBajgpaTa, CORepMa-
mero ourypy F, ApYyruM — ROJIUYECTBO TOUeHX N, KOTOpHe Mu Gygem
cayuafineiM o6pazom BuIGHpATH BHYTPH KBAAPATA, TPETBHM IIapaMer-
POM #ABJIAETCH MCKOMafd naomans S durypm F

Tenepp OnpeAeNnuNM CBAIH MeXKAY IapamMeTrpaMm mopean. Ecxu ge-
pe3 M o0603Ba9NTE IHUCIO TEX HAYTAJ BRIOPAHHAIX TOYEH, KOTODPHIE CO-
Jepaxarca B durype F, To muomazs GUryps npufiauiKeHHO DABHA

M
2

8= a-E

K ceasaM Mexy oapaMeTpaMH MOZEeRXH CAeZyeT OTHECTH H MATEMATH-
9eCKHe COOTHOIIEHH A, NO3BOJIFIOIHAEe OOPeNeNuTh, NONAaka Ju BrIOpaH-
Had TouKa B urypy F.

STH COOTHOOIEEHA OYAYyT OTIMYATH MOJEJNH, HOCTPOSHHBIC AN Das-
HEIX (uryp. 3maunT, QARTHEIECKE MHI OIHUCANA HE OXHY MOZENhb, a,
cxopee, HEKOTOPHH cmocol nmoayuenus Mogened, JIna xampoilh KOHK-
perHoi#t bHrypel 6yaer nONXyUaThHCH CBOS MOZEAb.

JdasafiTe paccMOTPHM MATEMATHIECKYIO MOAEHs AJA OPHOIHKEHEHO-
O HAXORJSHHSA ILAOIMaam Kpyra pagmyca R. MopMyna miomagmu Kpyra
BaM, KOHeYHO, H3BeCTHA: S = . OpEAKO, ecIA BHI DOMHHATE, 5TY (hop-
MYyAY BaM coo0munm daxTHdYecku Oez AokKasaTeancTBa. Bor moxxozs-
mu#d caygait IPOEEPHTH ee ¢ NOMOINBI0 KOMIRIOTEpa.

Iiyers ana onpenenennocte R = 1. Ha pucyaxe 3.3 maobGpaxes
Rpyr pazmyea 1, saxkmouvessuit » Kpagpar co cropoHoil @ = 2. Takmam
ofpasoM, B KavyecTBe (pErypsl F BRICTYOAET KPYyr eAUHNYHOrO0 paguyca.
BrifpaTs TOYKY — 2TO 3HAYNAT 3afATE €€ KOOPAMHATHI; YHCHA X H ¥,
Tmma , IPUHALIEKUT KBARDATY, eCiau -lsx<1lnm-1<y<1l. Ecau
xf + y® < 1, 10 Touka momajaer B Kpyr F, uHaue OHa BHe Kpyra. JT0
# eCTh MATEeMATHYEeCKOe COOTHOINEHNe, NOSBOAAONIee A RamA0H TOq-
KH OGPefeIHTE, JEXAT Ju oHA B F.

MaTeMaTH9YeCKRA MOAENb BRIMHCHCHHAS ILIOMAANM KPYra HNOCTDOEHA,
B MOMKHO UPHMCTYIATE K COCTABJEHHIO AATODHTMA.

AnropurM Ilromass xpyra

20UL X, ¥

uea:i N, M;

{ Janpocute N;
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M:==0
denatw oY I :=1 go N
{ x = 2%rand(1) — 1;
¥ = 2%rand{l) - I1;
Ecnm X+ <1lpp{M:=M+1;}

}
8§ 1= 4*M/N;
} CoolmTe "Uncno sufpasEmx Togex:”, N, "nxomazs:”, S;

Brruncenurensgnidl sKCHEpUMEHT ¢ 3THM AJTOPHTMOM BEI IpOBeZe-
Te, BROonEAA naboparopEyio pabory 17.

(* nwoney yuxsg *)

-t mat gt

BOMPOCH M 3ANAHMA

o CocTassTe anropuMTM HAXOMGEHUA ¢ noMoweo metopa Modre-Kapno cnowaped
uryp, naobpaxeHHbX Ha pUCYHKe 3.4,

a) ¥ 0) 4 B) ¥
1 1///4 1
0 1 x o 1 "% 0 1 x

Puc. 3.4 a) kpuBas 3afaHa ypaeHoHwem y = x%; 6} xpwBan 3agada ypasHeHveMm y = x°%;
B) TREYTG/bLHUK

9* {3anaua C DETEeKTURHLIM CIOXKETOM.) Kaxaoliil AeHbk PeaufeHT NpUXoavT Ha BCTpe-
Yy CC CROMM areHTOM B CAyyalHbid MoMeHT Bpemenn ¢ 11 40 134 » xpeTt ero
15 Mun. B CBOID OMepefb areHT NPMXOGWT HA BCTPeMY C PEe3aUBeHTOM KaXZhIA ReHb
TAKKE B CRYYSAHL MOMeHT ppemern oT 11 a0 13 4 v Toxe XaeT 15 mvH. Kak vac-
TO B TEHOHME rOAA BOTPEYAIOTCH PEateHT # arenT? COCTEBLTE MATEMATHYECKYID
MOAaens M ANrOpMTM pPeLUBHMA 3anavn.

e* Y4EHUK NUILET KBAAPATHWE YpanHeHus euaa x4 + px + g — 0, Bwbupan kosdpuum-
8HTH p M g cnysailHeiM ofipasom ua otpesaka {-1; 11, C kakoi vactoToil oH Syper
NUCaTh YPREHEHWA, MMeILWe AeiCTBUTeNbHNE KOPHW? COCTAaBLTE MATEMATHYECKYIO
MOOBAb M BArDPUTM PEILEHMA 3TOW 380484W.

o 3apop cOpackBasT B PEKY OXOOHOBHO CMy-ailHbiv 06pasom wa-3a HeMCHPasHOCTH
QYUCTHEIX coopyxeHwil oT 0 ac 30 kr pPeaHBIX BEIECTE. 38 XKEXALIA KMAOFREMM
caepx 15 sapof o0R3aH 3annaTuTe Wipad 8 pasmeps 10000 p. NpubsiAe saBoaa oT
peanudeumK ero npoayxun 70000 p. B peHb. Kak 4acTo B TeveHwd roga wipad
OyneT npepbiwate Npubuine? Peutabengn nu taxod 3aeon? CocraBhTe maremaru-
YECKYIC MOASAL ¥ BNTOPKTM PELISHWA 3TOH 3anauM.

9 (K pewsermo 310l sapgaqv peth A0 14 net He AOnMYCKAOTCA.) TIOCTPORTE MaTeMaTi-
4BCKYIO MOABNL UIPE B pyneTky. CocTanssta anrOpuTM, KMKTMPYIOLWEA 5TY WPy C No-
MOWGID KOMMBIOTERA.

3
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@ Yyureno xoueT, yTobol KOMNLIOTED NOMOr MY NPOBEPUTE SHAHWE YYaLMMKUCH Tab-
AWLEE YMHOXEHWA, 33828a8 COMHOXMTENM CRy4aitHbiM 06pasom. COCTaBETe mMaTema-
THHECKYIO MOASENL W ANFOPHTM ONPOCA YHALMXCA,

o NepevuTaiite § 1, 4, 12. BHNWWWTE TPSKTOBKA NOHATHA MHOODMALM, KOTODLIS NPU-
8e4eHN B8 3TMX naparpadax.

§28| Ewe pas 06 uamepeimu xonuuecrasa wapopmonmm’

B §12 Mu yxe O0GCY:HAAMN NOHATHEe KOJHUYecTBA HHDOpMAa-
oEH,. YTo Re 3acCTABJAeT HAC ellle pa3 BepHYTHCA K 3TOMY Bonpocy?
PazyMeerca, TO, YTO NMOHATHe HHPOPMAINM — OAHO H3 CAMBLIX CHOMK-
HBIX B COBpeMeHHOH HayKe M OHO MOXKET IO-DASHOMY TPaKTOBATHCA
B pasHHX e¢¢ pasfenax. HanoMEEM TOYKM 3PEeHHMA Ha TPAKTOBKY IOHA-
THa uEGOPMATHE, KOTODPEe ORIAHA NpHBedeHH B § 1 (BH X BHNHCANH,
BHIIOJAHAA 3ajaHue 7 K IpeuIAylleMy naparpady, H Teneph MOMEeTe
CPABHHTBL C Te€M, YTO YKA3aHO HAMH):

« pHhOpMAHA — 9TO OTpaXeHMe pasHooGpasHa B CYIMECTBYIOIEM
MHpe;

« padopManBEA — »TO TO, 9TO HO3BOJIHET ANEKBATHO PearupoBaTh
HBOMY OPTAHUZMY (HMAH TeXHUUecHOH CcHcTeMe) HAa OKpPYRalO-
IO CPedy NOCPeACTBOM TeX MM HHEIX MEeXaHH3MOB, HHAYIH-
PY4 LeJIeHANPABNEHHYIO AeATEJNbHOCTh IO COXPAHECHNI) OTACAbLHO-
ro MHARBEAYYME H/HJIH BUIA (CHECTEME) B IeMoM;

+ HHGOPMATTNA — 2TO NPOAYKT H 00BeKT PYyHKIHMOHMPOBAHHA 4Ye-
JIOBCUECKOr0 COSHAHHMA, MO3BOAAIOINNIA Yell0OBeKy NPHHHMATH pe-
IOeHHA, obecneuHBaIOIINe ero >@peKTHUBHYIO AeATeNbLHOCTD]

» nadopMaAnNa — 2TO NOCNEAOBATEALHOCTL CHTHAJIOB HAM CHMBO-
JOB HeKoTOpOoro andasmra, Kopgupywmas coolmemme 6e3 yuera
CMBICJIOBOTO COJACPRAHUA 3TOr0 coolmeHus.

Camoii 06meif TouKoil 3peANA HA NMOHATHe MHPOPMAIHNN ABISIETCT,
O9YEBHAHO, MEPBAA H3 NDEePedYHCHeHHHX; IBe NochaefHHe HauGojlee Y3KHe
H, MOXHO CHA34TH, NPOTHBOIOJOMXKHEIE APYr APYrLY: B OfHOH M3 HEX
CMBIcA coofIleHnsa He YUIHTHIBaeTcsa Boolme, a B xpyroi, Haobopor,
IAABHHM OOBABAAECTCA EMEHHO CMBICA coofmerma. Tem He mMeHee ofa
9TH NoAXoZa IPHBOAAT, KAK HOKas3aHo B § 12, k ool B Tok e dop-
MyJe AjAA BRYECACHHA KOJIHYecTBa HHGOpMAIMH,

A rar oficToNT Zeno B cayuae IepBOro NMOHMMAHHA TePMHHA <HH-
dopmanuar»? XodeTca HAZEATHCA, UTO H B 9TOM CAyYae Mepa KOJHYe-
cTBa MHpOpMaIMH ocTaHercsa Toik ske. Urobnl pasofparheda B 5TOM, yic-
HHM, KAk H3MepHTh pasHooOpasHe H KAK CBA3ATH TY MEPY ¢ KOJAHYe-
CTEOM MEQOpMATUH.

HauseMm ¢ pacCMOTPEHHNA HECKOJABKHX MBICJ€HHHX SKCIEPHMEHTOB.
IlpeacTaBeTe, 9TO BE HAETe MO YJIHIE H CUHTAeTe BOpoH. Kaxpaaa ciae-
AYIOIaA BOPOHA TOYHO TAKOH JKe OKpPacKH, KAK M NpeAmAyvIIad. B

* Danmsilt naparpsd PeKOMEHAYETCA M3YUYATH TOALKO YUATIMMCH, SHAROMEIM ¢ TeMoft
«Jlorapudmus.
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y'ke HacumTaam N BOPOH, B Bce N OZHOrO IBeTa — HHKAKOIO DA3HO-
ofpasmal Xora B roBOpAT, 4TO Genbie BODOHH CYILECTBYIOT.

A Temeph AaBafiTe CYUTATH, CKOJLKO MYKYUH M CKOJbBKO JKEHIIHH
BCTPETHJIOCH BAM, MOKA BHI HAeTe, cumTad BOpoH. Ecjm B uaeTe B pac-
TIOJIOXKEeHUY BOMHCKON uacTH, TO Ha pasEoofpasue ONATE PACCUHTHIBATH
He MPUXOAMUTCA. 3aTO €CAH BH HjeTe IO JIOAHOH yaune GOABIIONO Io-
poAa, TO, CKOpee BCEro, BaM OAHMHAKOBO 4acTo OYAYT HonajaThcsa
HABCTPEUYY MYMKYHHBLI M XeHIMHE. Hrak, B OAHOM caydae — OTCyT-
CTBHE pa3H0o00pasusa M HOTOMY MOJHAS ONPEAEJCHHOCTH OUYEPEXHOTO CO-
OHMTHA, B APYroM — ABA PABHOBCPOATHRIX HCXOZA H COOTBETCTBEHHO
NOJHASA HeOmPeNeJeHHOCTE HCXOAA: B OUYepPefHOH pa3 BCTPETHTCA MYK-
YUHA MM BETPETHTCA jXeHIIAHA,

B ofmeM BHAe 3TY CHTYAOUIO MOMHO ONMCATH Tak. IlyeTh uMe-
ercA k UCXOAO0B HEKOTOpore onuiTa. Ecam Kaxo#i-To HMCX0XA HAMHOTO
BePOATHeE APYTHMX, TO HEONPEASACHHOCTH TOTO, YTO NpoM3oiiger nmpH
OYEPEeTHOM MCOLITAHHMMN, MAXa, E¢aH e Bceé MCXOAB PABHOBEDOATHEI,
TO ¥ HAC NIOAHAA HeOUPEAeJeHHOCTDh, UTO JKe CAYUHTCHA B OYepefHOM HC-
HOBITAHHHA,

ObosEaunM depes H BeHUYNHY HEONMPEACJEHHOCTH B ONLITe ¢ k HC-
xozaMu. XOTA MBI ellle He HAYYUINCHh U3MepATh H, yi#e ACHO, YTO NPH
k = 1 nHeompefenenHocTh paBEA (. A ¢ pocToM k HeonpeaeeHHOCTH
Bospactaer. Ecam B omeITe BCEro gBa HMCXOAA, TO HeONpeAeleHHOCTD
MEHBIIG, YeM €CJHH TAKHX HCXO0ZOB TPH. A HeONpeneNeHHOCTh B CIY-
Yyae TpexX HCXOJOB MeHbIme, YeM AJHA ONBKTA, B KOTOPOM YeTHIpe HC-
xoza, U T. A.

IIyeTs Temeph HAID ONBIT COCTOHT B OPOCAHMH ABYX KYOMKOB Of-
HOBpemeHHO, Jna opHOro Ky0HKA OHNO 6 DABHOBEPOATHHIX HMCXOAOB:
BHINANEHHE AI00r0 Yucaa oukoB oT 1 ao 6. HeTpyano NoaCcYHTATE, ITO
ANA ABYX KyOMKOB mosnyuaeTca 36 pasAHMYHEIX PABHOBEPOATHEIX KOM-
Ounanuit BLInafgeHENs OYKOB. Bece OHH NPEACTABACHH B caexyiomeil Tab-
autte (Iepeoe YHCO B MAPE YKA3HBACT KOJHYECTBO OUKOEB, BHIMABIIUX
HA NepBoM Kyfmke, BTOpPOe YHC/IO ~— KOJHYECTBO OYKOB, BHIMABIOUX HA

ETOPOM);
(1,1) (1,2) (1,3) (1,4) (1,5) (1,6)
(2,1) (2,2) (2,3) (2,4) (2,5) (2,6)
(3,1) (3,2) (3,3) (3,4) (3,5) (3,86)
(4,1) (4,2) (4,3) (4,4) (4,5) (4,6)
(5,1) (5,2) (5,3) (5,4) (5,5) (b,86)
6,1) (6,2) (6,3) (6,4) (6,5) (6,6)

Yucso MCXOA0B YBeaHIHaOch B 6 pas. Caeayer aum npu 5TOM cuH-
TaTh, UYTO HeOUPeZeAeHHOCTH BO3pocaa B 6 pas?

Ecsiu Mu OyaeM moaGpPacHEBATL MOHETY, TO YHCJO HMCXOAOP PABHO 2.
Ecau moaGpackBaTh ABe MOHETHI, YHCJA0 MCXOHOB CTAHOBHTCA DABHHM 4.
Cxema onbiTa OJHA M Ta e BMECTO OAHOTO NpeaMeTa NoAOPACEIBAIOT-
ca ABa.

Boolme cuHTalOT, YTO BeJHYHHA HEONPeJeIeHHOCTH YABAUBAETCHA
HE3aBHCHMO OT TOTO, CKOJBKO MCXOZOB HMMEeT ONEIT ¢ OAHUM INIpeamMe-
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ToM. H Boobme, eCIH NPOBOAMTCA ABA HE3ABHCHMBX ONLITA H B OJHOM
M3 HUX HeONMpeReJeHHOCTH uMcxoza pasua H,, a B apyrom — H,, To Ao-
TOBAPHBAIOTCA CIHTATD, YTO NP OTHOBPEMEHHOM nposedenuu amux
deyx onwmoe HeonpedereHHOCMbs PAGHA CYMMe Heonpederennocmeill
& ramdom us nux. Jlerk0 HOZCYHTATEH, ITO €CAH B OZHOM OOBITE ORI~
N0 R paBHOBEPOATHHIX MCXOAOB, & B ADYIroM — m, TO 9HCIO HMCXOAOB
IpH HUX OJHOBPEMEHHOM NPOBEACHHH paBHO km. Bee BhlImecKasaHHOe

03HAYAET, UTO
H(km) = H(k) + H(m).

Xopomo H3BeCTHO, 9TO TAKHM cBolicTBOM obnazaer joraprdMudec-
Kaa QyEKIEA. OKasuBaeTcd (9T0 YMEIOT JOKA3HIBATh MATeMATHKH), ITO
apyro#k QyHKnum szech H OmLITh He MoXeT. Ilosromy H(k) = log(k).

HOBaHHe JorapudMa NPHHIHOHAARHOR pONH He Hrpaer. OOGHYHO ero
BEIGHDAIOT PABHEIM 2, DOCKOABKY 38 eAHHHUIY HaMepeHHA HeonpeAeNeH-
HOCTH OPHHEMAKOT HEOOPEeAeNeHHOCTh, HMEINYIOCH OpH HACTYLISHHUH
OJHOTO H3 ABYX DABHOBepPOATHHIX coObITHE. Ecau 33 eAHHALY Heompe-
Je/IeHHOCTH B3ATh HEOMPeAeNeHHOCTh, TMPHUCYTCTBYIONIYIO TIPH IpOBene-
HHU ONBTA € JAECATHI0 DABHOBEDOATHHIMH HCXOAAMHM, TO TONYIHTCH
AecaTHunkrlit sorapudm (urobul log(10) = 1). Ha caMomM fene BRIGOP ocC-
HOBaHHA JorapudMa IPUHIANHAILHOTO SHAYCHHSA He MMEeT, MOCKONB-
Ky mepexox K APYrOoMy OCHOBAHHE), KAK BCe IHOMHAT H3 IMKOJABHOTO
Kyptfi MATEeMATHKH, NPABOZHT BCEro-HABCEr? K YMHOMEHHAK) HA KOHC-
TAHTY. 9TC SKBHUBAJEHTHO Nepexoay K Apyroil eZMHMIle N3MeDeHHA, CO-
BepIHeHHO AHANOTHYHO TOMY, KAK YMHOMEHHEe HA COOTBETCTBYIOIIYIO
KOHCTAHTY OPOMCXOZHT UPH Omepexoze OT METPOB K CAHTHMETDAM HAK
OT KHMJOTPAMMOB K IFDAMMAM.

HTaK, Mepoli HeONpeHeleHHOCTH ONBTA, HMEOIIero ¥ paBHOBepo-
ATHHIX MCXOAOB, AOTOBODHJIHCEH CUHTATL BEeJIHYHHY

H(k) = logyk.

Hassanu 3Ty BeIWYMHY IUTPOIHEH.

Ilpmeesennaa maMu dopmysna G6una B 1928 rogy mpeaiosena ame-
PHMKAHCKAM HHXXEHepPOM-CBASHCTOM XapTIHM H NO3TOMY HOCHT erd HMH.
YauBATEABHOE AeN0 — OHA CHOBA COBIANA ¢ TOM (opMynoil anra KoaE-
vecTBA HHGOPMAIHH, KoTopaa (ulIa mpueegeHa B § 18.

TlonpodyeM Temepp pasofpaThed, KAK DOJIYUaeTCA 3HAUYeHHE SHTPO-
OHH, €CJAH HCXOAB ONBTA HEPABHOBePOATHH. MOMHO DACCYXIATH TAK.
Ecau Bce ECXOAN PABHOBEPOATHH, TO KAMZBIN HCX0X BHOCHT B HEOO-
PeAeNeHHOCTh OZRY H Ty Ke Jenty. IlocKoapKy obmias HeonpezeseH-
HOCTH paBHa log,k, To BKIAZ B Hee OZHOTO HCXOAA COCTABJISET

1 1 1
& log,k ¥ log, 5
Inrcao % — 3TO BEePOATHOCTE KAMKAOr0 HCXO0ZA, €CJHH BCE OHH DAB-

HOBepPOSATHEI. ECTEeCTBeHHLIM NOSTOMY NDEACTABAAETCH, YTO AJAA HepaB-
HOBEPOATHHIX HCXOAOB BKJAX OXHOro HCxoAa B O0IIYI0 HeompezeneH-
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HOCTb ONLITA COCTABIACT —plogs(p), rAe p — BEPOATHOCTL AAHHOIO HC-
xoaa. EciE Tenepp ONHT MMEET 7 HCXOAOB, & UX BePOSITHOCTH DABHH
P1> Pas +ees Ppy TO Mepa HEONPEAEJEHHOCTH ANA AAHHOIO ONBLITA B Iic-
JIOM pPABHA

H(pys Pyy +es By) = —Pl0gs Py — PolOgs P — ... — pLlog,p,.

Tlonyuerryo dopMyny AJAA 3HTPONEH OOHTA ¢ HEPABHOBEPOATHEI®
MH HCXOAAMH HasHBawT (hopMynoil IleAEHOHA B YeCTh OCHOBONOJMOKHH-
Ka Teopuu mabopManuu Knoaa Illennona, oGocHopapmero ary dopMy-
Ay B CBOMX NEePBHX TPYAAX, NOCBAIISHHEIX TeOPHHR nepemaun HubOp-
MAOMK D0 KAHANAM CBASH.

MomHO NMPOBEPUTSH, YTO, KOraa p crpeMurca K 0, smavennme QyHK-
nnu —plog, p raxme crpemered k 0. I10aTOMy MOMKHO CYATATH, YTO B HY-
Je naHHAA QYHKOHA obpamaerca B 0. DT0O DOJHOCTEIO COOTBETCTBYET
NpEeACTABAEHHIO, UYTO AAA HEBO3MOMKHOTO COOHTHA (4 BEPOATHOCTE Ta-
Koro cobeiTHA KAk pa3 M paBHa 0) EHukaxoldl HeonpeZeneHHOCTH HET,
TAK 4YTO H 3HTponNA AIMHA GLITE BEyaesoil,

Touno Tak e EH AJA JOCTOBEPHOTO cOOLITHA, T. e, COGHITHA, KO-
TOpOE BCErjs OPOHCXOARET, BePOATHOCT: DaBHa 1, HeompeaeIeHHOCTH
unnax%ﬁ HeT W PHTPONHMSHA, BRIYHCJEHHasA N0 JaRHoN dopMyne, Toxe
paeHa 0.

Kpome Toro, senmumsa H(p,, Pass «.» P,) AOCTHTACT CBOEr0 MAK-
CHMyMa, TOABKO KOTAa BCe BEPDOATHOCTH Py, D3, ., P, PABHBH MO~
Ay coboif., IT0 TOXKe OTBeuaeT HAIODHM NPEACTABISHHAM, YTO HMEHHO
B CAyYae DPABHOBEPOATHHX HMCXOAOB HEONPEAeJeHHOCT: ONBITA MAK-
CHMAJBHA.

IToayuup BOSMOMHOCTE HEMEPATEH HEOMPEASJIeHHOCT: TOrO MJAH
MHOTO OOBITA, MOXHO OUBEKTHBHO CYZHTh O TOM, B KAKOM CAyYaAe 3TA
HeOTPeAe/leHHOCTh BHINe. BOoT 0JMH nmpHMep.

IIycTe M3 MHOrONEeTHHX HaOAWJeHHH H3BeCTHO, 4YTO B AAaHHOM
MecTHOCTH 15 HOaOpsa BepoaTHOCTE: AOXAA paeHa 0,65, BepoarHocTh
cEera — 0,15 ¥ BepOATHOCTE OTCYTCTBHA ocagkos — (0,2, Haa 15 mo-
HA B Toll e MECTHOCTH BepOATHOCTE JOMEAA paBHA 0,4, BePOATHOCTE
orcyrereEa ocaaxkos — 0,6, cHer He mabnoopanca HE pasy. B xaxoi
JeHb COCTOSHHE NOTOAH CJeAYeT CUHTATEH Conee HeolnpeAeneHHLIM?

IHoacunTaeM SHTPONUID ANA KAXKIAOINO M3 3THX AHell:

Hyg ouson = —0,65102,0,65 — 0,1510g,0,15 — 0,210g,0,2 ~ 1,279;
Hy . = —0,4l0g,0,4 — 0,610g,0,6 =~ 0,971.

3uauuT, B HoAGpe HeOMpeAETeHHOCTh COCTOAHHA MOTOALI BEINIE,

Mb1 g0BOABHO 3HAYATEILEOE MECTO OTBEJH BBEJeHHI) MEPH HeON-
pemeneEROCTH. HO HACKOABKO NPH TOM MBH NPHOAH3IAAHCE K T'NABHOMY
BONPOCY: KAK H3MEPHATE KoAHYecTBO mAEGopManuu? fIcHO, 4TO JAHKBH-
AUPOBATE HEONPeAeJeHHOCTE — 29TO H 3HAYUHT IOAYIHTH HHGPOPMAIINIO,
CnezoBarenpno, npueefeHHaa Bhinre ¢opumyaa Illemnona moxaseiBaeT,
KaK0oe MAKCHMAJNLHOe KONMYECTBO HHGOPMANMH MOMEO NMOIYIUTE ANA
Toit Mau uHON KOBKPETBON CHCTeME, €CAM NHOJHOCTLIO H3GABUTHCA OT
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HeoNpeAeNeHHOCTH. Peyr HAeT HMEHHO 0 MAKCHMAJBHOM KOJHYecT-
Be HHboOpManuH, K60 HeONpeACIeHHOCTh MOMKET OKA3ZATHCA CHATOH He
OOAHOCTHK), H TOTLA KOJMHYECTEO EHEPOPMAINHN OKAKETCA MeHBIINM.
A MOMHO CKasaTh HHAYE: 3TAa (POPMYNA NOKA3EIBAET, KAKAM KOJNHYECT-
BOM HH}ODMALMH HYKHO PACHOAATATE, YTO0R HOJHOCTHI) CHATH HEOI-
PeAeNIeHHOCTD.

Hrak, ecan mEbOpMAIINA NOHHMAETCA KAK OTPAMeHHEe pasHooOpa-
3udA, TO Mepoll ANA ee KONMYECTBA BHICTYIIAET Mepa HEOIpeAcNeHHOCTH,
KOTODOI ODNAnASeT DACCMATDPHBACMAH B 3TOT MOMEHT caryanusa. Omuck-
Bas HEONPEAENeHHOCTh HA ASHIKE BEePOATHOCTeH, MBI MPHXOAEM K GopMy-
Je Ilennona. Ona-10 H ABAgeTCA TeM ofobmienmeM (POPMYIH AIA LHOA-
CcUeTa KOJHdecTBa HMHGOpManuu, xoropoe Gpino obemnano mamMu B § 18,

Bonee Toro, dopmyna IllernoHa ofBbACHAET, KAK MOXKET IOSABHTHL-
ca ApobEOoe koamdecTBo HAGopMamuu. IIpeacraBuMm cefe cHOBA HMIpy
«¥Yragalixas, TOJNBKO TeNeph ME XOTHM Y3HATE OAHO aHcao oT 1 xo 48.
KonuuecTso BOIPOCOB, HeoOXOAMMOe AJA TAPDAHTHPOBAHHOTO OTTANLIBA-
HHA YUCaa, T. €. IOJHOTO CHATHA HEONpPeAeNeHHOCTH, MEl U B3ANH 38 KO-
augectso nadopManun. Yro xe GygeT NPOMCXOAUTHL B AAHHOM caydae?
ficEO, 9TO 5 BOIpPOCOB 3Aechk, BoOOINE TOBOPSI, HeAOCTATOYHO, a 6 omrm-
MAABHO 3aJAHHEX BONMPOCOB FapDARTHPYOT yragmBaEme. Ho He ocraHo-
BHMCHA HA KOHCTATADHH 3TOr0 JaxKTa, 8 OPOAOIEHM DPACCYRACHHA.
Ilyere mpu yraAkBaHMH MBI, KAK B IOpexnae, NPHACPXHABACMCA CTPaTe-
THH AcNCHUA nmomonaM. Jlna mepBLIX YeTHPEX BONPOCOB BCe IMPOAeT Xo-
POIUO, A NepeA IATHM BOOPOCOM HAM Oy/eT <«IDOTHBOCTOATES THEXIJe-
MeHTHOe MHOMKecTBO. IToaTroMy AH00 MH yrajaeM YHCJIO 34 OHH BOODOC

(¢ BEPOATHOCTERIO -;-), an6o maM norpebyerca ellle ABa BOMpoca (¢ BepoaT-

HOCTBIO g). Hrak, ecnu unesa 3aAyMBIBAIOTCS ¢ PABHOH BePOATHOCTBIO,

TO NMPH TAKOM NEPBOM BONPOCE AN PAPDAHTHPOBAHHOTO YTAABBAHAA HAM
2 1

¢ BEPOATHOCTRI0 - moTpelyerca 6 BOOPOCOB, & ¢ BEPOATHOCTLIO - IIO-

3 3
Tpebfyerca TOAEKO 5 BOIPOCOB, T.e. IPH TAKOH CTPATErHU B CPeAHEM

Tpebyerca 5-§- BOMPOCOB AJHA TaPAETHPOBAHHOTO OTBeTa. OAHAKO HeT

HUKAKOH YBEepEHHOCTH, UTO BHGPDAHHAA HAMH CTPATETHHA ONTHMAJLHA,
T. €. YTO OHA AaeT MUHHMANBLHOE CPpeAHee KONHUYECTBO BOIIPOCOB JIHA Ia-
PAHTHPOBAHHOTO YTaALIBAHAA OAHOTO uucaa us 96. H ona gelicreurens-
HO HEOINTHMAJBHA: MOMHO AOKA34Th, YTO NIPH ONTHMAALHOH cTpaTerum
YHACJIO BONIPOCOB B cpefHeM Oyaer pasHO log,48 = 5,58496... EcrecTBen-
HO 3TO YHMCNO H B3ATH 3a KOJAUYECTBO MHGOpMAIMH, KOTOpoe Tpebyer-
cfl MONYYUTH, YTO0H! ONpeAeNUThL 3aAYMAHHOE YHCIO.

E] Ecan MROXeCTBO COZEGPRHT 7 DJIEMEHTOB, TO KOXEYecTBO HA(Op-
Manuu, HeobxoxuMoe IS ONpeReIeHHS OAHOrO JIeMeHTA, BhIge-
AeHHOr0 TeM RAM MatiM o6pazom, pasmo log,n.
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A 2TO COBIARAET ¢ Pe3yJIbTATOM, HOACYHTARHKM o dopmyne Illen-
HOHA B CJIy48e, KOrAA BCe BePOATHOCTHE PABHH Mexgy cololi m, sHAUHAT,

OHU DABHH .

Ha caMoM feNe MpeANoNOKeHHe O PABHON BepPOATHOCTH 3arajbi-
BAHUA YHCeJ MAJONpaBAomoZofiBo, ecjH DaspelIdTh 3aTaAHBATL He
JofEIle YHCHAA, & YHCAA H3 OTPAHHIEHHOTO JHANA30HA. BepoATHOCTH
3araaMBaHUA YHCIA GoJbIIe MAANAOHA BO MHOTO Das MeHBIDE, Y&M Be-
POATHOCTH 3ATAAMBAHHMA YMCHAa N3 nepeoift corHu. Ha ¥ ana ynAcesn H3
nepeoft COTHM 9TH BepOATHOCTH TOKe HEOAWHAKOBH., EcjH HM3BecTHH
BEPOATHOCTH, ¢ KOTOPHIMH 3ATAZBIBAIOTCA YHCAA, TO CpeéfHee KOMHYe-
CTBO BOIIPOCOB, KOTOPOe NOTpefyeTca AN YraAHBAHHA YHCJIA NOPH cje-
AOBAHHE ONTHMAMBHON CTDATOTHH, KAX Das onpeaenserca GopMynol
IlerHOHA.

HEorza HHTEPeCYIOTCA TeM, CKOJLKO HHPODMAIAM HeceT OTBeT
HA TOT WAH HHOH BOompoc. MH yiKe SsHaeM: eCJIM OTBET YMEHLIIAET He-
onpefAeneHHOCTEh BABOE, TO OH Hecer 1 6uT mHGOpMamuH, JTa CHTYA-
OHUA MMEeT MEeCTO B TOM CIydae, €CJH BADHAHTOB OTBETA TOJBKO 2
B OHH PABHOBEPOATHEI. PaccMorpEM ofmyio caryammwo. Ilyers sazy-
MaHO 10 uuces. 3agaauM BOUPOC 3aZyMaBIDeMY 4HCAO: <BepHo Jm,
YTO 3aAYMAHO 4HcaA0 67» BepoaTHOoCTh oTBera <Jlas, K&K HETPYAHO
nogcuYUTAThH, paBHa 0,1 (MH npeamonaraeM, uTO ¥ 3aJYMABIIEr0 HeT
OPeANOUTeHHA K KakMM-au(o gnciaM, Tak 4TO Bce MCXOAR PABHO-
BepoaTHH). Ho ecam aaH oreer <Jlas, TO HeonpeAeNeHHOCTh CHATA
MOJAHOCTHIO, H, 3HAYUT, HAMH NOJYYeHA Bcad mHPopManua. Kax 6o
cngzglzlg, KonudecTBo 2Tofi mHpopManmm pasHo log,10 = —log,0,1 =

m Ecan BepoATHOCTL HEKOTOPOTO COOLITHE PABHA P, TO KONHUECTBO
HHbOpMAHH, KOTOPOE HOJNY4eHO, ¢CAH 3TO cOOLrrEe NPOH3ONLIO,
pasuo —log, p.

Hanpumep, orBer «HeT» B TOl ke cHTyauum MMeeT BepOSTHOCTE
0,9, nosroMy 0H Hecer Bcoro aumb —log,0,9 = 0,152 6mr mEGOPManHH,
Taxoe Majs0e KOJHYECTBO HHPOPMANHHA BIOJHE €CTECTBeHHO, BEeAb 3TOT
OTBET HHKAK HeNb3dA NPH3HATH HEOXKHIAHHEIM.

N E AN AN £ TP R

o KakoMy NOHUMEHHIO TepMuHa «HikbopMauma» COOTBETCTBYET dopmyna LLeHHoHa ana
H3IMEPEHUA KONHYECTBA WHDOPMALIMHT

Q B npMBeaASHHOM NPUMEPE BLIMMCREHWA HESONPEABNEHHOCTUW COCTOSHMA NOroAbl Mbl
YUMTLIBEANW BMA OCaaxoe. ECM Xe WHTePeCOBATLCR TOMLKO TeM, &CTb OCAAKW WM
Het, To ana 15 HoalpR 3HaveHne HeonpemensHHoCoTH GyaeT apyrum. Haloute ero.
B kaxoit u3 aTMX ABYX AHER COCTOAHME NOTOAM C 3TOW TOYKM 3peHnn nmeet Gonee
BLICOKYID HEONPeABSNEHHOCTL?
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0 B urpe «¥Yrapaiika» OTrapbiBaloTcA wena oT 1 Ao 20, NpU 3TOM OKA3aM0CH, YTO KaX-

aoe u2 yween ot 1 ao 10 3arapbiBaeTcA C BEPORTHOCTLIO %.axmmoeualmcen
or 11 ao 20 — C BEPOATHOCTLIO %

a) Kaxoe B chegHeMm 4YWMCNO BONPOCOE NOTPEGYSTCA ANA YraAbiBaHWA YWCAA NPH On-
TUMANLHOW cTpaTerim?

G)* NonuTaidTect OMCATL ONTUMANBLHYIO CTRATENWI0 B 3TOR Wrpe.

o Umeserca 1000 MoHET, 43 KOTOpLIX OOHA danumean (nerve apyrux). Fpuaymaire
cnocoll HaxoxAaeHUA GANbILMBOR MOHETH 33 7 B3BCWIMBEHWA HA “AWIEYHLEIX Bacax
6e3 rpe. JokexuTe, YTO HENL3A NPUAYMAETL CNOCOS, KOTOPLIA FapaHTHPYET HAXOX-
AeHWe QansWIMBOR MoneTH 3a § BIsewmeani.

9 a) 3agymanc aeyasayHoe wcno. Bam coolumnn, yro ono Gontwe 54. Ckonbko vH-
DopMaLMm Bht NOAYWHNKT?
6) SanymMaHo TPEXSHAYHOR Yweno. Bam cooliumm, YTO OHO MeHble 325. Ckomuko
WHPOPMELIMW Bl NOTYWm?

0 B ogHom w3 pacckaszos K. Yaneka onvwcuiBaeTcA CAy4ai, Kak NOsT CTan cenaerte-
nem SOPOXHO-TPAHCNIOPTHOFO NPOWUCILECTENA, BMHOBHMK KOTOPOTD YMMANCA C Mec-
Ta aeapun. Mo3T, NOTPACEHHLEN YBWOSHHLIM, HANMCAN CTUXOTEOPEHWE, B KOTOPOM
Gotna Taxkan ctpoka: <0, wes nebean! O, rpyap! O, GapaGawn!»
NoMmuMK OH CKB3ENA, NTO 9TH 06Pa3shi HABESHD WAHDPEMY HOMEPA YMMABLISHCA Ma-
WWHL ABOWKONW, TPOWKOW W Hynem, CYMTEA, YTO HOMEpa MEWWH B TO Bpems Goim
TPEX3HAYHLIMNK, ONPBOSANTE, CKOABKO WHGDOPMALIMM COOGWMA NOST NOMLNK,

o K axzameny Hano ebiywth 20 eonpocoe. Yuenwx KMeaHog cwtaer, yto 5 BOnpocoe
OH 3HAOT HA «OT/WMNHO», B BONPOCOB — HA «OPOWo», & BONPOCOB — HAa «yROBNETEO-
puTencHo» 1 1 BONPOC W 3HAET cosceM. YyeHuK MeTpos CHYMTaBT, YTC OH 3 BONpo-
Ca 3HEeT HE «~OTAWYHO», 10 BONPOCOE — HAa «<XOPOoWOo>», 5 BONPOCOB — HAa «yAcENS-
TEOPUTENLHO* K 2 BONPOCA HE 3HAST COBCeM. Ha 9K3aMEHEe NPUOSTCA OTBEYATL HA
QOMH BONPOC.

a) Y xord HeonpeaenenHoCTe ¢ OUeHKon Sonuwe?
6) Y xoro m3 atnx ywenwkog Gonbwe HEONPeAeneHHOCTL TOro, CAACT AN OH
9K3AMEHT

MTOTM MAABH |~ 3

IToemopum Kpamko mo OCHO8KOe, Ym0 b Y3HARYU, U3Ywus arasy 3.
H3YYeHHA MpPOLEeccOoB, NPOTEKAIMHX B JKHBOH M HeKHBoOH
npupoje, oOHYHO HCOOJAbL3YIOTCA MATEMATHYECKHEe MOJAENH, YCTAHAB~
JHBAKIIHEe 3IABMCHMOCTL NapaMeTPOB 3THX DpPOUECCOB OT BPEeMeHH.
IIpun mpeofpasoBaREM 9TEX Mogejeii B KOMOLIOTEPHLIe, KAaK OpaBH-
710, HCOONB3YETCH ASHE IPOrPAMMHPOBAHHA HIH 3IEKTPOHHAa Ta6-
JHTA.

AJeKBATHOCTE MOAENH O03HAYAEeT, YTO LeNb MOJeNHDPOBAHHS AO-
CTHrHYTA ¥ IPH PemIeHHMH ¢ ee IOMOIILI0 3aja4 OonpeAeNeHHOro Kiac-
cA NOJY4YaeTcd YIAOBAETBOPHTENLHHIH oTrBer. B uacTHoCTH, afeKBAT-
HOCTh MOAENH 03HAYAET, UYTO NPH €€ NOCTPOeHEH AelicTBUTEALHO OLI-
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JAH YITeHH BCe CYIMEeCTBeHHHE® GaxTOoDH. AZeRBATHOCTH MOACAH
MOKHO IIDOBePHTH TOJBKO €€ COTVIACOBAHHOCTBRIO ¢ o0IMEMHE TeopeTH-
YeCKHMH MNOJONeHHAMH H 9KCHeDHMEeHTAJBEHMHA AaRHHMEA. [IosTo-
MY Ha 3aRNIOUYHTEILHON CTAAUM NMOCTPOSHHS MOJAENTH BCEraa IPOBO-
AAT SKCOCPHEMEHT, HOATBEPMAAMUA BN onpoBepraomuil ageKBaT-
HOCTh CO3JAHHON MOZeNH. JTOT SKCDEPHMEHT MOMeT GHITh HATYPHEM
ANHE KOMIBIOTeDHHM. B TAKOM sKcnepEMEETE O0LITHO OIPEACAAIOTCA
TPAHAUH AZeKBATHOCTH MOJeNH, T.e. Ta o6AacTh H3MEHCHHA Napa-
Me'rpo; MOAEeNH, B MpeAenaX KOTOpoil Mofenpr MOKHO CIHTATH ajex-
BaTHOMN.

Cpenm npomeccoB 0cofiylo TPYROY COCTABAAIOT NDOILECCH, AJA KO-
TODHX CYIIEeCTBeHHHM ABadeTca GaxTop caygalinocrun. Cayuailimoe
cofniTHe, NpPOMCXOoAAIee B TAKOM mponmecce, OSRYHO XAPARTCDPHUIYIOT
NapaMeTpOM, KOTODHIl HASHBACTCH BEDOATHOCTHI) AABHOM colHTHA.
BepoaTHOCTE COGHITHA — 3TO YHCI0, K KOTOPOMY CTPeMHATCS 3HAYEHHE
OTHOCHTENBHON YACTOTH HACTYILICHHS COGHITHS B CePHH OIHITOB, KO-
A8 KOJHYEeCTBO ONMTOE HEOTPDARMYEHHO BO3pacTaeT, Jlna mocTpoeBHA
Mogeseli caydafiHHX OpoIeccoB — TaKHe MOACIH HAJLIBAIOTCH BEDOAT-
HOCTHHIMH — HCHOONL3YIOT ZATYAKH CAYYAHHHX YHCeJ.

JaTunkn caydaliHEIX YHCes, PeATH3OBAHHLIC B BHAE ANTOPHETMA
AAA KOMIOBKOTEpA, MeHEePUDPVIOT NeeBAOCAyUYailiHYI0 NMOCHeZOBATE Nb-
HOCTH uHces . OHa He ABIACTCA CAydYaiiHO#i B CTPOrOM CMEICHe 9TO-
ro CJOBa, MOCKOJABKY 3aKOHOMEPHOCTE O05pDa20BAEHA 4NeHOB 3TON mo-
CHeOBATENLHOCTH HSHAYAJILHO 3ajaHa. OZHAKO JAA AOCTATOIHO
6oNPmOT0 YHCAA CBOHX WIEHOB TAKAA NOCAENOBATEILHOCTH obaagaer
Heo0xogaMEME (¢ TOYKHE 3peEHA O0ecHeUcEHA AJCKBATHOCTH BEPOAT-
HOCTHOM MOZejqH) CBONCTBAMH NOCISZOBATENLHOCTH chydalinnIx wum-
cea. Bo MHOrHX Npoleccax BCTPEYATCH NOCHENOBATEIBHOCTH DAB-
HOMEDHO DacHpefeSleHHHX CHyYAHHHX BeJHWYHH ~— 3TO O3HAYAET, TV
BEDOATHOCTY NOABACHHA Y BCeX WISHOB NOCASAOBATENBHOCTH OJH-
HAaKOBHI.

B A3HMKAX NPOrpPAMMHADOBAHAA AATIHK CAYIAMHEIX YACEd, KaK
IpaBHIO, PEANM30BaH B BHAEe OZHOIO ONEPATOPA, OPHCBAHEBAIOINETO Ie-
peMernOit cayualinoe sHauenme. Jlaa MHEHAD@anuzanm|E padoTH JFATIH-
Ka cnyualinnx uncen TpebyeTca HaUANLHOE 3HAYECHHE, KOTOpOe 38JAeT-
¢ ¢ MOMOIILI0 CHENMAALHOIY OUmEePATODAa.

BepPoATHOCTHBIE MOBENIH MOTYT HCIONLIOBATHCH H B MATEMATHKE,
HAIpHUMep, AAf BHYACICHHA IVIOIDAAH TeoOMeTpHUIecKolM dmryphl niam

8 TeOMeTPHYecKoro Teja. TaKHe MeToAN BHYHCACHHN moxyumn:
HasBaHne MeroaoB Monre-Kapno.

KonudecTso WHGOPMAIVMH, KOTOPOe MOMKHO HOJAYIHATH B OIHTE,
HMCIOIIEM 72 HCXOAOB ¢ BEPOATHOCTAMH Dy, P, +-.r P,y BHIYUCASCTCH IO
dopuyie IHennona:

H(pys Pas wes Ps) = —P1l0ga Py ~ Palogapy — ... — p,logy p,.

Ecom npu 3TOM BePOATHOCTH BCeX 1 HMCXOJAOB OZWMHAKOBH (PABHO~
MepHOe paclpepejeHnue), TO KoamdecTBo HHGOpMAUHEE paBHO log,n
(bopmyna Xapram).
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. NPGBEPL CEBS .
HYacte 1. Ilpu srnomsennn npesnoskeMHEX HMXe 3ajaHMN samummTe

v cefia B Terpaan mudp 38KAHAA M HOMED NPABAEIBHOrG oTBeTa. Ilo OKOH9A-
HEA paGoThl CBePLTE MOAYYHBINIYICA ¥ BAC JAIMCH ¢ KJANIAME Ha ¢, 209,

A1l. CpolicTBO MOZENH COOTBETCTEOBATE TEOPETHUECKHM BO33PeHHMAM K Halm©-
JCHUAM TPAKTHKU HA3EIBASTCA:

Ay nabopmaTuBHOCTHIO; -2 afeKBATHOCTEN; *8J CHCTEMEOCTHIO)
) cpeam BADHAHTOB, YKABAHHHX B NYHKTaX 1—3, HeT NPaBHAEHOrO.

A2. Mosiens, IpH DOCTPOEHHH KOTOPO# B KAYECTEBE CYIIECTBEHHOTO YUHMTHIBA-
erca daxTop cayvalivocTH, HAILIBASTCAS

%¥ amexsarnoli; AY BepoarnoctHoli; “BY cucremmoii;
%), CPeIA BADMANTOB, YKASAHHHX B NYHKTAX 1—3, HET NPABUABHOTO.

A3. Hexro sagymMan HATYDPAABHOE YHCIO, He npepocxozamee 1000, a saTem co-
ofmEN: «3aLyMaRHOe MHOK YHCJICO ABAAETCH CTENeHBI0 YHCHA 2 ¢ mexhiM
nogasareaeMs. KosmuecTBo 6nT mudopManin, COAepiEameiica B 2TOM CO-
O0HIeHHH, PABHO:

1) 1og;1000;  2) 9  B) log;100; :4) log,10.

Ad. Cryzenr UBanos czaer 3K3aMEeH mO annAPATHHN CpeAcTBaM WHOOpMaTH-
sampn, a cryaeHT IlerpoB — sKsaMeH m0 HEGOPMANAOHHEIM TeXHOJOTHAM.
Heavory Bapo BEyuntTs 20 Bompocos, & Ilerpopy — 25. HpasoB cumTaer,
UTO OH 4 BONPOCA SHAET HA «OTANYHO», § BOIIDOCOB —- HA ¢XODOINOs», J BOD-
POCOB — HA «YIOOBJIETBOPHUTENBHO» M 2 BOMpoca He 3HaeT coBceM. IleTpos
CUHTAET, UTO OH § BONPOCOB 3HAET HA «OTAMIHO», 10 BOmpocoE — Ha <Xo-
potros, 7 BOOPOCOB — HA «YAOBIETBOPHTEILHO» M 3 BOOPOCH HE JHAET
coBcem. Ha sxaaMeHe mpHAETCHA OTBEUATH HA OAHH Bompoc. Heompezenen-
HOCTE ¢ ONeHKRoi:

:1} vy IlerpoBa Goarme, uem v Hpanosa;
2) y Ierposa mensme, ueM y Heanopa;
8] oaua u Ta jxe y Ilerposa u y Heauosna;
4); y Tlerposa m y MBanoBa Henp3g CPABHMBATE, NOCKOAEKY OHH CAAKOT
PA3HBIE DK3AMEHEL.

AS. Cnezyiomuit anropuTM npeAHAsHAYeH AJMA HAXOMAGHNS ILIOIAAN (PHrYDHI
merofom Monre-Kapno, B mem uepes rand(l) ofosmauen aaTuuyx cayuaai-

HBIX YHCEJ, BRIpASATHBAKIEN PABHOMEPHO DACHPEASNSHHYH) NOCASNOBA-
TeABRHOCTDL YHCEJ H3 npoMexyTea [0; 1).
Anropurm
uen: M, N; peu: X, Y;
{ N:=0
denate o M = 1 go 100000
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{ X ;= 2%rand(1) - 1;
Y = rand(1);
Ecwm (X|+Y<1)1{ N:=N+1; }

}
\ Coobunmre N / 50000;
Ilnomags aroii GErypr paBHA:
1) 05 2)1; 31,5
4) apyromy, mexxen® B OYHKTax 1—3, umecny.
AG. Crepyiomuil anropuT™M npefHAHAYEH ANA HAXOMAEHHA NAomAIH GHArypH
meronoMm MonTte-Kapno, 2 meM uepes rand(l) ofosHaueH AATUHE cayuaiti-

HEIX uMces, BHpafarmBaommii pABHOMEPHO DACOPEAEICHHYK) HOCHAEROBH-
TeNBHOCTL TACEN B3 npoMe:kyTra [0; 1).

(* xoney yuxaa *)

Anropuwym
uen: M, N; sen: X, Y;

{ N:=0;

Henare or M := 1 g0 100000

{ X ;= rand(1);

Y = 2%rand(l) - 1

Eowm (X*+ Y <1)10{ Ni=N+1; }

!
\ CooGunte N/50000;

Iroii dbarypoll aniaerca:
I} rpeyromvmme; R xpyr; BE monykpyr; ¥ pom6.

A7. BaMn uayuanuck cregymolnie RHCTPYMOHTH HHRGOPMAITMOHHEIX TeXHONOTRI:
a) TeKCTORKIH pemaxTOp;
6) rpadmgeckuit pegaxTop;
B) 2JeKTPOHHAA TAGAEDG;
r) C¥BI;
A} AGHIK MPOTPAMMHPOBAHUNA.
Ilpu mocTpoeHMH KoMNOelOTepHOH Mofenan Ha ocHOBe NpeolpAas’oBAHHA MAa-
TeMATHIeCKOH MOfeNnH HCIOAL3YETCA WHCTPYMEHTH:

ame 2smunez Bsesud; 4)6unad.

(* xoney yuxnag *)

YacTtb 2. Mpn PumoIHEHMM NpPeJIORERHBIX HHME 3afaHRH sAIEITHATE
y cefa B TeTpaan mundp SafAHHA B OTBET B BHAE IOCIEAOBATEIALHOCTH CHMBO-
aoB. ITo oxoHuaHME pafoThl CBEphTe MOJYYABIIYIOCA ¥ BAC SANMCH C KJIKOYA-
Mu Ha ¢. 269.

B1. BuGepure M3 cnucKa HeolXoanMule AelicTEMA, VCTAHOBHTE IIPAB
HOCACAOBATENFHOCTE HX BHIOJAHeHHA H 3alIMIINTe HOMOpa STHX pelicTeuilt
B TMOPAAKEe NOAYYeHHOH NoCAeAOBATENABLHOCTH.
Jna mocTpoeHNAa HHGOPMANMOHHOH MOXeIH HAHO:
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‘1) ompenenaTe cBoficTBa O0BEKTA, CYIMECTBEHHLE ANA DellleHHA 302a9H;

2). BHfpaTE MaTepHAN, H3 KOTOporo (yZeT HATOTOBIATHCA MONENH;

48X chopMyaupoBaTh IeNb MOZETMPOBARASN;

4§ OMMCATH BHIZEJNOHHBI® CBOMCTBA ¢ MOMOMLIO NAPAMETDOB;

B§ onpemenuTs, Kaxada TexHoMoTHA OyAeT HCHOJIBSOBATHCA AJNA PeanHsa-

IIAH MOAREJIH;

0F YKasaTh CBASH MEYKAY NMAPAMETPAMHN;
YH§ y6eANTHCA, UTO MOAeAb ANEKBATHA.

B2. Bufepure ROMEDA NPABHJILHEIX OTBETOB M SAMMIINTE X B NOPAIKe BOG-

pacTamasa Gez npolenoB H ZHAKOB NPeNUHAHHA MEXAY HAMH.

Ixa anropATMAUECKON MOzenH, IPeACTABJIeHHON KOMIOLIOTePHOR mpo-

rpaMMoil, DApAMETDH MOXNENH MOTYT GHIThL IPeACTABIEHEI:
i$% TexcroMm; 2 umcaamm;  iJ): mepeMeHHNIME;
4) HAYeM H3 DepeuncJIeHHOrO B NyHrTax 1—3.

B3. B caesywmeM NpeANoKeHHH TpebyeTcs BMECTO <IpPOIECCa™ BCTABHUTH
CIOBOCOUETAHEE Jeporo croabua Tabaunst 3.8, a BMecTOo <CIHCOK IA-

PAMETPOB> — HYJKHBIE CJIOBA H3 Opaporo croabua Toit ixe TRGTAIH.

Ias AHGODMANHOHHON MOZeAM <HpOomecca™ NAPAMeTPAMH SBAAIOTCH

<CIHCOK OADAMETDOR>>.

OTeer K 9TOMY SafaREN 3amuchiBaerca B e 1ABB, 2BK a T. 4.

8) paPHEOYCKOpERHOE ABHIKEHHE

Talnunya 3.8
IIpomece Napamerps:
1) pasroOMepHOe ABMMCHHE; A) cropocTe;
2) apm:enme moj AciicTEEem CENIKI (BTOpOlt B) cuaa;
saxon HiioToHA); B) ycxopenne;
8) ynpyran aedopmanma (saxon I'yka); T) oyrs;
4) paGora MarasmHa; JI) spems;
5) paiora Tearpa; E) anvna;

M) cnrcox paborEE®OB;
H) macca

B4. BriepuTe HOMepa NPABHALHBEIX OTBETOB H SANAIMATE HX B IOPSAKe BO3-

pacraHus Ges mpofenoB B 3HAKOBR NPeNMHAHAA MeEXAY HHMH.

JAnsa onucaEEA HMKeNepedYHcIeRHbIX (HUSHUECKNX SBIeHHH HCIOAB3YeTCH
MATEMATHYCCKAS MOJeidb B BUJe NPAMO NPONOPHUOHAILHOH BABHCHMOCTH

MeRAY NApaMeTDaME:
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1)y paBROMEpHOC NpAMOAHBENiAOe ABAKeHWe (MApAMETDE: NpofixemmuIli
nyTh, BpeMs);

2). paboTa pHuara (mapaMerpH: IJMHHA PHYATA, CHIA);

I8y nebopManuA NPYXUHH Nox NelficTBHeM CHNE (HAPAMETDHI: BENUYHHA
CHJIBI, H3MeHeHHNe JUHOHHKX pPA3IMEpOR);

‘4). paBHOMepHO® ABMMeHME IO OKPYMHOCTH (MApAMETDL: HeHTPOGeXHAS
CHIIA, YIMIOBAA CKODOCTDL);

BY msMeHCHAE PAIMEPOB TENA NPH HArPCBAHAHR (HADAMOTPH: BIMOHCHUE
TeMUEPATYPH, HOMeHeHHe JAHEHHBX pasMepoB);

,6) cpesu PApHAHTOB, YRABAHHHMX B OYHETax 1—5, Her npaBAABLHOrO.

BS5. IlocnenoBaTeAbHOCTE YHCEN, BHpabATHIBAGMAS AATUMKOM CayuadiHmx an-
CeJI, HASHIBASTCH

B6. Ina npeobpazoraunsa HenpepHeBrRO#t MaTeMaTH4eCKOH Mogesn B KOMIbIO-
TEPHYI0 MOASIb NMPOHSBOAMTCA €e .




¥YXe [OOoCTaTo4YHO CKas3aHO O BO3MOXHOCTSX KOMMbIOTEPOB M NPUMEHSIeMbIX
MHPOPMALMOHHBIX TEXHONOrNA, 4ToBbl Kaxabiih MOHAN, KaKyld HEOLEHWMYID Mno-
MOLLL MOXET OKa3blBaTb KOMNLIOTEP B npegoctaeneHun u obpabortke uHdopma-
umn. OoHako 3a 4eNnOBEKOM OCTaeTcH npaso (M 06A3aHHOCTL) AenaTh BbIBOAL! HA
OCHOBE NpepocTaBnseMoit HhopMauum 1 NPUHUMaTL COOTBETCTBYIOLME peLue-
HUA. MHorga Mbl rOBOpUM, 4TO pELLEHUE NPUHUMaeT KoMnbioTep. Hanpumep, ec-
NN KOMMNLIOTEP, YNPaBnas Kakum-nubo aBToOMaToM, Nony4Yaer OT AAaTYUKOB 3TOro
aBToMara MHdpopmauumio 06 ONacHOCTUM ero paspylleHWs B TeX YCNOBUAX, B KO-
TOpbIX OH OKa3asncs, TO KOMMbIOTEP MOXET «MNPUHATL pelueHue» 06 3Bakyauuun
aBToMarta U3 3Toil 06cTaHoBKU. HO KaxaoMmy fICHO, 4TO Ha camMoM pJene aTo pe-
WweHue 6biIN0 3apaHee 3anporpamMmMMpPOoBaHO 4eNloBEKOM U KOMNbioTep 6e3oroso-
POYHO CnegyeT MHCTPYKLMW.

MpuHaTHe pewleHus — 3TO BCeraa npeporatusa yenoseka. Bo-nep-
BbiX, MOTOMY, 4TO no6as uHdOpMaUUA NUWE MOLENLHO OTpaXaeT peanbHylo
[eNCTBUTENBHOCTL, U, CNefoBaTeNbLHO, NPUHMMaeMOe KOMMbLIOTEPOM peLleHue
MOXET 0Ka3aTbCs HeagekBaTHbIM CNOXUBLUENCHA cuTyauun. B BbiluepaccmoT-
PEHHOM npuUMepe BMnoNHe BEepPOATHA CUTyauusi, 4TO aBTOMAaT AOMKEH nornb-
HyTb, 4TOBbl npegoTepaTuTe Oonblwee HecyacTbe. Bo-BTOpLIX, nepenartb
KOMMbIOTEPY MPaBO MPUHUMATL PELUEeHUs — 3Ha4YuT BBEpUTb cyabby 4Yenose-
yecTea 3anekTpoHuke. U xota cerogHa 6yHT poboTOB — 3TO BCe ewe ypen
daHTacTUYEeCKUX NPOU3BEeNeHUA, B UX OCHOBE fIEXUT MMEHHO NpeanonoxeHwe
0 MPemoCTaBNEHUN KOMNbIOTEPY NpaBa NPUHUMAaTL pPeLleHUs HapaBHE C Ye-
NOBEKOM.

Tem He MeHee NOMOLLb KOMMbIOTEPA B PELEeHMU YenoBekKoM WHdopma-
LMOHHBLIX 3aaa4y HamHoro 6bl Bbipocna, ecnu Obl KOMNbIOTEP «HAay4unca» npea-
naratb 4enoseky Ha BbiGop 0G0OCHOBaHHLIE BapuaHTbl BO3MOXHbIX pelleHuin. Ho
D)1 3TOr0 HAaAO0 Hay4UTb KOMMbIOTEP OenaTtb BbiBOAb U3 uMmelowencs nHdopma-
umn. UHbIMU cnoBamMu, Hafo B KOMMbLIOTEPE CMOAENUpOoBaTh MPOLECC paccyx-
[EHWIA, KOTOopble NpoBoauT Yyenoeek. O Tex noaxogax K peleHnio aaHHoh npob-
NeMbl, KOTOpble cerogHa paspabaTbiBaloTcs B WMHpOpMaTuke, U NOAJEeT pedyb
B 3TOin rnase.

)G
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YT Moustme mopeneis HCKYCCTROHHOTO WHTSIUIOKTA

IlepBMM, KTO IpeANpHHANA YAAYHYIO DOOBITKY NOCTPONTL MO-
AeNb 4eJIOBeYeCKHX paccy:AcHHI, Ohlj, M0 MHEHHIO HCTOPHKOB HAYKH,
APeBHerpedeckKknii yuenslii Apmerorens. MMeEHO 0H cOpMyIARPOBAI
nepBhle 3AKOHE DACCY'KIeHHN, 3/I0KAB OCHOBHI HOBOH HAYKH, HAZBAH-
HOHM HM JOFHKON. B AanpHeilimeM BKsaj B TY HAYKY BHOCHJIH ICHXOJIO-
ra uH ¢unocodsl, JUHBUCTH B MATEMATHKH. ¥ 3TOoH HAYKH NOABHINCH
PA3HHeEe HANpPaABJeHHA HccAeJOBAHHH, oHA pasgennnack HA pax oljac-
Tell, OIHA U3 KOTOPHIX HAZRIBAETCH (POPMANBHOH HJIH MATEMATHICCKON
Jdoruxoii. Bojree TOro, He TOABKO CHENHAJIHIUDOBAJIHCE HCCISNOBAHHA
BHYTDPH JOTHKH, HO H PACITAPANACH chepsl HcchaefoBaHmnil Ha BCIO HH-
TeNAJeKTYAJBHYI0 AeATEJEHOCTh 4YeloBeKa. KakKk UeoBeK PACIO3HAET
mpeAMeTH H ABJI€HHA, KAK OPOUCXOAUT ofydeHHe M caMoolydyeHHe, KaK
BHIpaGaTHBAIOTCA CTPATETHH B peanbHON MH3EH AJAM Hrpax, KAKOBBI
MeXAHUSME CTHXOCHOMKCHHA H COUYMHCHAA MYSHIKH — BCe 3TO CTAID
npeaMeToM HNCCAeNOBAHRNN yYeHhIX. A MOJeJH, CO3JAABAEMEIEe B pPe3yiab-
TATe TAKHX HCCACSAOBaHHI, CTAIN HASHIBATH MOJENAMH HCKYCCTBEHHO-
TO HATeIeKTA.

Jdna onucanua MoAeaell MCKYCCTBEHHOIO HMHTENIEKTA HCOOALIVIOT-
¢ pasHoo6pasHbie, HHOTAA AOBOJLHO CIOMHEE cpeAcTBa. B ocHOBe MHO-
FEX M3 HHX JIEMKAT TPadni, 0 KOTOPHIX ME KPaTKO BCOOMHHIH B § 3.
TeM He MeHee mo6aa MOJENs HCKYCCTBEHHOT'O HHTENNEKTa KAK OAHA M3
PasHOBHAHOCTeH HMAGOPMAIMOHHLIX MoZedell o06A3aTeNbHO COZEPERHT
HaG0p DapaMeTpoB, OOHUCHEBAIOHINX cymecTrseHHEle daxTopH. Ilockons-
Ky MOZeNdb UCKYCCTBEHHOTO HHTENJIEKTA HANPABICHA HA NPHHATHE TO~
T0 HAH HHOTO pemleHHA, TO B KadecTBe CBA3EH MEeXKAY IapaMeTPaMH,
ONMHMCHBAKIIHMH HCXOAHBIe AAHHBIE, H Pe3VALTATOM BHCTYNAKIOT TAK
HashBaeMEe NpABHIA BhiBoza. MxX cyTh B TOM, UTO OHH YKA3HIBAIOT,
KaKoe pemeHne AOMKHO GLITh DeKOMEHZOBAHO B PAMKAX mRaHHON Moxe-
JH OpY TeX HJIH HHAKX 3HAYCHHAX HCXOJHHIX HAPAMETPOB.

K npuMepy, MOAeas, 0JeCIeUnBAONIAA MEeAROHHCKYIO AHATHOCTH-
Ky, YYATHBAET TAKAE IADAMETDHl, KAK TeMIepaTypa NamHeHTa, Ka-
meJdb, CHIOb, KANOOH Ha GOJIL B TeX MM HMHHBX YacTAX Teaa M T.I.
IIpasus0 BHIBOZA MO SHAYEHMAM 3THX MCXOAHBIX NAPAMETPOB NOJIIKHO
NpeIoCTABUTE HasBaHHWe Hambolee BepoATHoro sabonesannsa (MAH com-
COK TAKOBBIX, PACIOJOMEHHKX, HANIPAMED, B NOpAAKe yOMBAHMA Bepo-
araoctH). KpoMe Toro, mpasmio BHIBOA MOMKET NPeAYCMATDHBATEL BEI-
AAYY DEeKOMeHAADHHA IPOBECTH eIle KaKHe-JH00 AHAJH3H HNH 38JaTh
JONOJIHHTeNbHBIE BONDOCH HAIHEHTY AJAA YTOYHEeHHA AMArHosa.,

Mogenr pacnosEaBaHHA rpatdpmueckux olpasoB, HampHUMep PYKO-
nucHHX OyKB H nudp (a celiuac TAKHe CHCTEMH CO3JAITCA AJNA ABTO-
MATH3AIMH BBOJA B KOMOBIOTED PYKOIMCHEIX TEKCTOB), COAEDIKHAT YiKe
HHEIE HAPpAMeTDPHl H HHBE IPaBHJIA BLRIBOAA O TOM, 4TO HMEHHO Hpen-
craBager coloil mamAHi rpadpumueckmii olpas.

Monens, OODHCHBAIOOIAA HPONECCH BOCHPHATHA YeJ0BEKOM MYS3HI-
KH, OHepHpYeT ¢ IapaMeTpaMH, XapaKTepHIYIIIHMHU METPOPHTMHYec-
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KYI0, JAZOTAPMOHHYECKYIO H APYI'He CTPYKTYPH MYSBIKAJLHOTO NPOUS3-
BeflcHUS, & TAKIKe C NapaAMeTPAMH IICHXOMPHIHOJOIHYECKHX peaknut Ha
9TH cTPYKTYPH. lIpaBnia BLIBOAA SZech MOTYT YKA3HIBATH HA TO, B Ka-
KOl Mepe M KaK AAHHAR MYJSRKA BOCHIPHHUMAETCS TEM MM UHBEIM e
JIOBEKOM.

IIpaBuia BHEBOAA, NPHMMEHAEMHES B KOHKPeTHOH CHCTeMe HCKYycC-
CTBEHHOI'0 MHTEJNIeKTa, MOT'YT EMeTh PAsHYIO (GOPMY, B HEPeIKO CAMH
TAKHE CHCTEMH KNACCHPUIMPYIOTCA HMEHHO II0 TOMY NPH3HAKY, KAKYIO
¢dopMy EMeIOT McIOAL3YEMEIe IPABUNA BHEBOAA. PaccMarpuBaTes nogpob-
HO PAMUYHLIC CHCTEMEI ECKYCCTBEHHOTO MHTENIeKTa MH He Gyzem —
CAHIOKOM IONPOKA H pasHoofpasHa HmEe 3Ta ofilacTs MHPOPMATHKH,
Ho ¢ oanoil pasHOBHAHOCTEI0, A HMEHHO ¢ JKCHePTHHIMH CHCTCMAMHN,
KOTOpPHIe BCeé AKTHBHEEe NPUMEHAIOTCA B HAYUHBX HCCACHOBAHMAX M TeX-
HONOTHYECKHX IPOILeccaX, MH Bac NOSHAKOMHM H JaXke NPemOCTABHM
BO3MOXKHOCTL CAMOCTOATENLHO CKOHCTPYHPOBATH HEC/JAOXKHYI0 JKCHEpT-
By cHcTeMy. Peus 06 sToM mofiser B § 38, a noka BaM mpeacTOMT
NO3HAKOMHTBCH C TEMH CDEACTBAMH, KOTODEE IS 9TOro OGYAYT HMCIOABL-
B0BATBCH.

BONPOCHI U 3ADAHUA

o Kakoii NpU3HAK BLIAENABT MOAENH WCKYCCTEBEHHOrD MHTENMOKTA M3 MHOXECTBa
UHOOPMAUKOHHBIX Moasnefi B uenom? MoneiTaiRTeCtE NPMBECT NPUMEPHl MOoaeneit
WCKYCCTEEHHOTO WHTEUIEKTa, NOMMMO TeX, KOTOphbie YKa3aHb B OOLACHWTENLHOM
Texcre naparpadga.

Q MoveMy NPaBO RPMHATMA PELLGHWA BOMXHO GiTh OCTAENEHO 3a YenoBexom? Tpuee-
AXTE CBOW apryMeHTH B NOAL3Y 3TOTD TE3WCa.

i | TR a2

IlcEXOAOrE JZABHO YCTAHOBHIIH, YTO MBICAMTENbHASA AEATENb-
HOCTH YeJOBEKa BCEria OCYIMECTBAAETCA IOCPEACTBOM KaKoro-aubo
asmKa. Hcnonp3oBanpe A3HKA NPHIACT MBICAHTENLHON NeATENLHOCTH
dopMy paccy:xaenuit. 1o Tarkoe paccyxpenme? PaccymaeHme — 3TO
NOCJeAOBATENLHOCTL BONPOCOB, 3afABAeMHIX CAMOMY cebe mam cobecen-
HEKY, H OTBETOB H& HHX,

Bonpocu Moryr GHTE pasHOro tma. MomHO cnpocuTh: «CKOIBKO
CYINECTBYeT NPOCTHX uHcea?» OreBeToM CIyXHUT yTBep:KaeHMe: <«IIpoc-
THIX uncen GecKoHeuHO MHOro», MoHo cnpocETs: <«Kax HaliTH TH-
CAYHOe NpocToe 4YucAo?» OreBeToM OGyAeT ANTODHTM, NO3IBOJANOIEN
BRIYECHHETL TpefyeMoe npocToe yucnao. Hanmomanm (cM. §11), uTo HAE-
dopManuio, COAEPIKAINYIOCS B OTBETE Ha NEPBLIA BONpPOC, MBI OTHOCHM
K AeKJAPDATHBHOMY THOY, & MEGOPMAOWIO, COAEPIKAILYIOCA B OTBETE HA
BTOPOHl BOIpPOC, — K NpPONEZYPHOMY.

CeoiicTBa aaropaTMoB BH uayuuau B 6asoBoM Kypce mHbOpMaTH-
Ku, & M ellle pas HX obcyaunn B § 7. Cpean HEUX ecTh, HAIPHMED, pe-
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SVJIBTATHBHOCTE H INPABHABHOCTE. A BOT MHDODMAIMIO, NpeACTABJIEH-
HYI0 ASKJAPATHBHO, MOKHO, HOXAIYIH, OOEHATH TOJBKO ¢ OZHOI nmoam-
OHE — HMCTHHHA OHA MJH JOXKHA.

IloBecTBOBATEABHOE NPeAI0KeHUe, B OTHOLIEHHH KOTOPOro HAMeerT
CMBICA TOBOPHUTE 0 €I'0 HCTHHHOCTH HJAH JOMHOCTH, HASEIBACTCHA BHICKA-
apiBanMeM. Takoe onpeleleHde BHICKASLIBAHMIO JaN Apucrorens. Pac-

CMOTPHM CAeAyIOmAe DpPeRNOReHHA.
1. Yneao J‘Z HPPADHOHANBHO.

2. Yucao JE DPATHOHAABHO.

8. Mwboe HATYPANBHOS THCIO0 X DANEOHANBHO.

4, MioGoe wmcao ¥ pamHOHATLHO,

5. CymecTByeT UHCAO X, KOTOpPOe HPPANBEOHAJIBHO,

6. Yucno x panmuoHANBHO.

7. Ecan uucno x UppPANMOHARLHO, TO YHCHO X + 1 TOXXe Hppamuo-
HAJIBHO,

8. Yncao HASHBAETCHA PAOMOHANBHHIM, €CAH 0HO PABHO OTHOIIE-
HUIO TEJOT0 4YNCIA K HATYDAABHOMY.

8. BepHo JH, YTO JHCAQ \/E APPATHOHANBHO?

10. Joxaxure, 4T0 THCIO0 2 MPPATHOHAILHO.

IIepeHEe DATE NPeAIoXKeHHUl, OYeBHAHO, ABAAIOTCA BEICKASLIBAHH-
amu, npudeM 1, 8 ¥ 5-¢ HCTHEEH, A 2-¢ B 4-e¢ JoxAH. [Ba mochexn-
HHEX DPeANOXeHHA He ABJIAIOTCA BHCHKASHIBAHMAMH, DOCKOJILKY OHH
BOBCe He IOBECTBOBATENBHEE: OAHO H3 HHX BOODPOCHTEALHOE, & ApyToe
nobyaurensnoe. Ilpeanosxenne 8 He ABAAeTCA BHCKAIHBIBAHHEM, N0~
CKOJBKY O €r0 MCTHHHOCTH T'OBOPHTE (eCCMEIC/HeHHO: OHO JHIIb Onpe-
ACJAET HOBOE NOHATHE Yepe3 paHee BBeAGHHEIE.

B poBecTBOBATENRHOM HpPEANOMEHEH § HCTHHHOCTDL 3aKJIIOYeHHONK
B HeM AHQODMANMN 38BHCHT OT 3HAYEHHA IEPEeMeHHOH X: mpPH OFHHX
ee 3HAYEHUAX YTBepXKAeHHEe OKAXeTCA MCTHHHHIM, NPH APYTHX — JIOHK-
HEM. Tax 4TO 5TO NpeANTOKcHHE HENBb3A OTHECTH K BHICKASHBAHHAM.
Mn1 paccMorpuM nmomobHEIe YTBep:kIZeHNA B § 36. Touno Tak xe mepe-
MEHHYI0O X COASPMHT UPEAJONeHHe 7, NO3TOMY M €ro He caeayeT OT-
HOCHTE K BBICKASHBaHHAM. HO ecaH 38ZYMATHECA O CMBICHE ITOrO
TpPeaNoKeHud, TO CTAHeT fACHO, YTC OHO HCTHHHO NpH mboM j3mage-
HHM nepeMeHHOU Xx.

IlpEMep HpeANOKeHHd 7 MOKASHIBAET, YUTO JAHHOEe APHCTOTENEM
o0bACHEEHE, ITO TAKOE BHICKASLIBAHHME, He ABAAETCS, CTPOrTO roBOpA,
onpenesenreM. Bosee TOro, 0HO GPAKRTHUYECHH DEPeKAAALIBACT HA NJCUH
APYTHX HAYYHHX ZHCOMIOJHH — MATEeMATHKH, QHsHKH, XuMmn, Omo-
JIOTMH, HCTOPHM (COUCOK BH JIETKO NPOAGKHTE caMH) — caMy mpob-
JeMy LOJIY4EeHHS OTBETA HA Bompoc, GYAeT JH MCTHHHEIM TO HAHM HHOE
yTBep;xaeEne., 1 BOT ecaH oTBeT HA Takoll Bompoc OyZer HOJIY4eH, TO
3TO yTBepagenHue OGyZeT HASHIBATHCA BEICKASHIBAHUEM.

BnopoueM, AiA HEKOTOPHX YTBEPHACHUN OTBeT 06 MX MCTHHHOCTH
HJIH NOYKHOCTH HeAb3d DOJYYHTH HAKAKHMHE cpeacTBaMd. Bor oxmo m3
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TAKHX YTBeDKAeHUR: «DTO NmpeijioxkeHHe NOKHO», ECan mpeanonoxnTs,
9T0 CAMO 3TO YTBePXKZeHHe MCTHHHO, TO OHO 00a3aHO OHITE m0XHEIM. Ec-
AN JKe CUUTATH, UTO YTBEPIJEHHe JIOJKHO, TO OHO 0683aH0 GHTH HCTHH-
HbLIM. BhifBjleEre H HeAOOYIUEHHEe B PACCYMKACHHAX NOACGHLIX BHYTDEH-
He OPOTHEOpPEYHMEBMX YTBEeDKAEHUMN TOMe OHA M3 38AaY JIOTHKH.

OcTaBnaa APYrIM HayKaM IPABO OTBEYATH HA BOMPOC 00 MCTHHHOC-
TH KOHKPETHOTO YTBeP:RIeHHd, JIOTHKA HMHTepecyeTca, KAk U3 Halopa
HCTHHHHIX YTBEep)XAeHUH MOYKHO NOJYYATH HOBEIC MCTHHHEIE YTBEDK-
AeHHA. DTO O3HAYAET, YTO JIOTEKA H3YYACT TAKHMe ONepanuy HAJ BH-
CKA3LIBAHMAMHE, B Pe3VNbTATe NPHMEHEHHA KOTODHIX CHOBA NOJYYAeT-
cq BeICKASHBaEHe, [Ipm aToM BoBce He TpebyeTcA BHHKATH B CMEICHA
BEICKASHIBAHHNI, HAJ KOTOPLHIMH NpPOM3BOZATCA olepanumn. MaTeMaTH-
YecKad JIOTHKA npeanaraer GopMalu3oBAHHLIN A3BIK ANA ONHUCAHHA
8THX omepanuil, YTo MOZBOAAET HMOCTPORTE HOPMAILEYK) MOAEIE YeNo-
BeUeCKHX DACCYIKACHHI,

C HEKOTODEIMHA JIOTHYECKHMH ONepanMsMy BH HABePHAKA 3HAKO-
MEI emje mo 6a30BOMY Kypcy MHQOPMATHKH. JTO NPeXKIe BCero onepa-
OHA KOHBIOHKOHH (N0-ZPYroMy, OmEepalus ), JH3BIOHKOHUH (IO-ADPYyTo-
MYy, OnepalNa WAHd) H onepalHd OTPHOAHHA (DO-APYTOMY, OOEPAIHA
#e). Ho ecTk M Apyrue onepanue, OHM NepedHCJIcHE B Tabmume 4.1,

Tabnuya 4.1
Jlormuecxaa onepauma O6oanaveuns | Cmbicn B ofbiuHoM R3biKe

KOHBLIOHKUMSA, NOTUYeCcKoe ym- & 4, A Conant i, @, HO
HOXEHWE
JV3BIOHKUMA, Norvieckoe Cno- v, + Cow3 mau
XeHue
OTtpyuanue, MHBEPCHA = Yactvwua He
PazpnennuTencHas AW3BIOHKLWS, @, A O6OpOT UAYM TOABKO..., MM
NCKMOUAINLIES MM, CROXEHNe TOALKO. ..
no moaynio 2
WMMnavkaumwn, cneqoBaHne -, = OGopot ecan..., T0...
PaBHOCWNLHOCTL, PaBHO3HaY- | «*, &, =, ~ | OGopoTel TOrBa 4 TOALKO
HOCTb, BKBWBANEHUMA TOorga, HeoOXOBMMO U [0C-

TATOYHO

B mazpanuax ¥ o003HAYEHHAX JIOHYECKHX onepanuii, npueeaeH-
HHMX B Tafanue 4.1, Ha nepBOM MecTe yKasaHmM Te, Koropeie Gyayr
HCHIOAB3OBATECA B HameM yuebHNKe. B Apyroif gureparype oo MaTeMa-
THYECKOHR JNOTHKe YOOTpeGAAITCA H APYrue H3 YKa3AHHNX HA3BAHHU
u ofosnavenmii.

Bo Bcex JOTHYECKHX ONepanuaXx, KpPpoMe OlIepPalHH OTPHUAHHA,

Y9ACTBYIOT AiBa apryMeHTa. IloaToMy npuMeHeHNe, HANIPHEMED, KOHBIOHK-
OHH K BRICKAZHBAHMAM X H Y olbIyHo aanuceiBaloT Kak X & Y, a opu-
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MeHEeHWe HMONWKALMHM K TeM JXe BHICKASHBAHHeM Kak X — Y, OTPH‘

OAHFEEe BRICKA3HRIBAHMS X 3aMUCHIBAIOT B BHUAe X,

SHEaueHRA JOrmUYeCKHX oOepanmuii 3afaloTcd, KAaK BH 3HaeTe, ¢ MO-
MOIIBIO TAGAMI HMETHHHOCTH. B HHMX JUId BCEBOSMOMHLIX KoMOHMHamwii
SHAYeHH#l ADryYMeHTOB 3aHHCHBAETCA De3yALTAT HPHMEHCHHS OIepa-
ouu. [Ona Bcex omepanuii oaHOBpeMeHRHO 2TH Talamum cofpaEmr B Tab-
auue 4.2; B Hell sHaYeHNA APrYMEHTOB N pPe3YJRTAT NMPHMEHSHHA OIe-
panun ofosmavennr GyxkBamu <«H» (Mctuma) B «JIs (JIooKE).

Tabnnya 4.2
X Y X&Y | XvY X X®Y | X—-Y | XY
| | | 51 JI JI H |
H Ja J H Ja " J Ja
J | Ja %1 | 51 H J
J JI JI JI H JI H "

Karx BuaHO U3 TAGAHMUE!, HCTHHHOCTE BHICKA3HBAHNA, HONYIEHHO-
ro ¢ ODpUMeHeHHeM ANMIBIOHKIHNH, HMEeT MeCTO, KOTAa MCTHHHO anbo
OJHO BBICKASHIBARWme, amBo aApyroe, ando oba oxHoBpeMeHHO. K npume-
PY, MCTHHHOCTH BRHICKASHIBaEMA <«Hper Aowpab usnu AyeT BeTeps O3HAa-
YaeT, YTO HA YAHIEe HMEeT MeCTO OAHA H3 TPEeX CUTYAnHi: mAeT AOMADL
H HeT BeTpa; HeT JO:ASA, HO AVeT BeTep; OAHOBPEMEHHO HALT ROMAEL H
Aver Berep. IlosToMy, sanmceIBAA AAHHYIO (pasy cpefCTBAMH MaTeMa-
THYeCKOH JIOIHMKH, €CTeCTBeHHO OpencTaEuTs ee B BHAe X VY, rae X —
9TO BHICKA3KIBaHNe «HAeT A0MALY, & Y — BeICKA3HBaHuE «IyeT BeTeps.

A Bor BHICKashHiBanHe <«Ilera cuauT Ha ypoke ¢msmkm uau Ilera
CHANT HA YpOKe HCTOPHHS JIOKHO, KOraa o0a BHICKA3HBAHHA, M3 KOTO-
PHIX OHO COCTABRJEHO, HCTHHHEI, — He MoskeT IleTa ogHOBpeMeHHO OHRITE
H HA YpoKe GH3HKHE, H Ha YPOKe HCTOpPHM. 3fiech HO CMEICAY HpPHMe-
HeHA olepamusd HCKIYanmmero uai. IlosToMmy, nepesoasa 2Ty ¢pasy Ha
A3LIK MATEeMATHYECKOH JIOrHKH, €CTECTBEHHO BOCHONBIOBATHLCS oOIepa-
nueit © u cooTBeTcTBeHHO 3anHcars X $Y, rae X — 3T0O BRICKA3BLIBA-
Hue «Ilera cuaur Ha ypoxe du3auxu», a Y — prickassipasne «Ilera
CHIAHT HA YPOKE HCTOPHH».

BosMoOKHO, BAC YAHBHAA TAOANIA UCTHHHOCTH AJNA OHEPaAllUM Cle-
AoBaHHA. MHOrHM Kaskercda, 9To yreepxaecEme «Ecan X, to Y» nerun-
HO B TOM M TOABKO B TOM CAydae, Korga X H Y OfHOBPEMEHHO MCTHH-
HBI, T.€. COBOAZSET ¢ KOH'BIOHKNHel aTEX BricKasuBaHuil. Ho aabaii-
Te MOAYMAEM, KOTJA JIOMKHEI 3TH BHICKASHIBAHNA, JIerKO HOHATH, WTO
xoRBIOHKDUA X u Y Jo:xHA TOrAa M TOABKO TOrAa, KOTAA JIOXHO XO-
TA 61 oaHO M3 BRIcKasmBaHu# X nan Y. A J0XHOCTE BHICKaSHBAHHA
«Benu X, To Y» osHauaer, 94T0, XOTHA BHCKA3LBAHHe X MCTHHHO, BH-
cKasHBaHMe Y jgoxkHo. OTCciona M BHTeKaeT To dopMasibHOE ompenese-
HHe HMILTHKaIlUM, KOTOpOoe NpHEBeAeHo B Tafamue 4.2. B wacTHocTH,
BHCKadmBaHHe «Ecau 2X2 =15, To 2X2 = 4» mermuaso. Kak, snopo-
gyeM, MCTHHHO B BhlickassiBaHMe «Ecan 2X2 =5, 10 2X2 = 8». Hepea-
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KO OTMEYSHHOE CBOMCTEBO MMIONHKARFH GOPMYJHPYIOT TAK: H3 MCTHHBI
cHeZyeT MCTHEA, A H3 JUKM — YTO YIOZHO.

OGHYHO ¢ MOMOINLIO JOMMYECKHX omepanuli cTapaloTcs CBECTH JII0-
Goe BEICKASHIBAHHE K TAKMM BBICKASBIBAHHAM, B KOTODHE YK€ HEIb3A
BHIICJIMTE APYrHe BHICKAIHBAHHA. TakHe BHICKA3KBAHKSA, HHKAKAS
YaCcTh KOTOPHIX BEICKA3LIBAHHEM He ABASETCH, HASKIBAIOTCS NPOCTEHIMH.

BONPOCKH U 3AAHUSA

o H:ﬁr;gnaenemux HWXe npepnoxeHMid eLdepuTe BLICKa3LIBaHMA M OBOCHYITe CBOM
B
a) Buxoxy o+ 7 Ha [OporY.
) 9 cnpocun y scenn: <Iae mon noGuman?»
B) 3aueM Bbl, AeByWKH, Kpacweblx mobure?
r} Ecnu ¥ Bac HeT coBakM, ee He OTPABWT cocen.
A} DasaliTe BOCKMMUATE, APYT JUHTOM BOCXMUETLON.
@) He noil, kpacasvua, npv MHE T neced MPyaMM NeNanbHOM.
x} BOT KTO-TO € ropOMKXM CITYCTUACA,
8) Huyero wa ceete nyuwe Hety, yem OpoauTs Apysbam no Geny ceerty.
W) Yuom Poccuio He NOHATL.
K} HO KTO-TO KameHb NONOXMA @My B NPOTAHYTYVIO PYyKY.
Q AnA NpMBEREHHLIX HWKE BLICKASLIBAHMIA YKEKWTE, KaKMe M3 HUX UCTHHHLE N KaKue
NOXHLE
a) Yucno 3 aAenserca paeautenem NGOG YMCNA, ¥ KOTORONO CyMMma Lwdp pasna 6.
6} HexOoTOPLIE MAGKONUTALME He XMBYT Ha Cywle.
B) Hwao He MoxeT obuaTh HeoGbLATHOR.
r} Resocded yreepxaan: <B oAy pexy Henbsn BOATH ABaKObS».
a) B xaxaom rogy ecTo Mechll, B XOTOPOM 13- Yucno nPUXOOMTCHA HA NATHMLY.
0 NpveeanTe NO ABA NPWMEPA MCTHHHBIX W AOXHLI BLICKASLIBAHWA W3 MHDOPMATHEW,
PN3NKN, MaTemaTHKi, GHONOIMK, HCTOPHK, NONUTUNECKORN XU3HW.
@) Ana npusenenHLiX HIKE BLICKA3LIBAHWI NONBITANTECH YKA3ATL, KAKWE M3 HUX HCTHH-
Hbl # KAKHE NOXHBL:
a) HatypansHe uncen 6eckoHeqHO MHOro.
6} Ecrm praroHans BLNYKNOro 4eTHPexXyroNbHnka pastueaeT ero Ha ABa PaBHbix
TREYFONBIMKE, TO ITOT YSTHIPEXYrONLHWUK — NAPAANSAOTPAMM.
B) CepenvHiuii NEPNeHaNKYNAp K OTPRSKY — 3TO MHOXECTBO TOMEK, PDaBHOYAANSH-
HbIX OT KOHLIOB AAHHOrO OTPeska.
r} B gecAtMuno#l zammcy yucna t ecTpedaetca 100 pas noapasa uwdpa 9.

a) B 3anmcu uyucna % e enae GecKOHEUHOW ASCATMMHOA ApOlM He BCTpeuaeTcs

uvdpa 9.

e) Kaxxnoe HaTypanoHoe Yucno anlo npoctToe, nubo NPOM3BEAEHWS NPOCTLIX WCEN.
1

1
14 x® <

8) Ana scex ASHCTEMTEALHLIX 3HAYSHMA X BLINOAHASTCA HEPABSHCTBO I—}—- < 1,

#} MobGoe HaTYPSNLHOS YMCNO, ¥ KOTOPOro cymMmMa uwdp passa 2, He aenwTca Ha 7,
AAA BCEX NK BHCKAZBIBAHWIA BAM YAANOCH BLINOAHUTL 3ananve? ToveMy Tem He Mme-

HOE8 MOXHO YTBEPXDATL, YTO BCE NPUBEAGHHLIE B NyHKTAX 8—3 NPRONOXEHWS ABNA-
WTCA BLICKBSLIBAHVAMNT

x) AnA Bcex AeACTEBUTEALHLIX SHAYEHUA X BLINONHASTCA HENGBEHCTEO
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9 B NpuE6AeHHEX HIWDKS BLICKAIBIBAHWAX BEASMMTE ABA NPOCTEX, 0GOSHavLTe ux Gyk-
BAMM M 3ANHILINTE BCE BLICKAZLIBAHMA C NOMOWLID 3TUX OGOSHAYSHHMIA W NOTUMECKUX

onepaLwi:

a) Noeta n Kor oyt rymaTs.

6) Neta nwaet rynate, a Kona rynate He MAOeT.

B} Echv Kons waet rymats, 10 MeTa rynate He MAST.

@ B npweeasHHLI HUXE BLICKA3LIBAHMAX BLAENWTE ABA NPOCTLX, 0BO3HAaYLTE WX Gyx-
BaMM W 3aNUILMTE BCE BLICKAILIBAHMA ¢ NOMOWLKD aTHX oGO3HAYEHMA ¥ NOTUMECKMUX
onepaumii;

a) uucno 1234 yeTHO K ASAMTCA Ha 3;

6) wicno 1234 pevetHo v genwtcs Ha 3;

B) wwcno 1234 4eTHO WAM He ABNUTCA Ha 3;
r) wcno 1234 HeyeTHO Ww He peqmTCcA Ha 3.

o Ykaxwte, KaKyio, Ha Batll B3rNAf, AMSHIOHKUMID — ODLMHVIO UAK Pa3ASANTENLHYK —
Hazo ynotpebuTh NPK 3aNUCKH CNeaYnWMX BLICKASLIBAHWA HA A3LIKE MATEMATHYeC-
KO NOTHUKK:

a) Ha aepesbsaAx pacnyCTMAMCE NHCTLA MNW PACKPLINWCE GYTOHLI.
6) Ha ynuue 3ameps PTYTHHIA rPagyCcHuK WAK OT Xapu NEPecOXna pewxa.
&) Ha Hebe ceetur ConHuye wnv BuaHa Jlysa.

e OnpaasnuTe, KAKME U3 NMPMBEAGHHBIX HIWKE WMILTMKALMIA MCTUHHEL

a) Ecom uncno 1357 HeweTHo, TO OHO JenuTcs Ha 3.

6) Ecnv yucno 1357 4eTHo, TO OHO ASnWTCA Ha 3.

B) Ecnn yucno 1357 HeveTHO, TO OHO He ASNUTCA Ha 3.
r} Ecnu ywcno 1357 aenutca Ha 3, TO OHO HEYeTHO.

A} Ecnu vucno 1357 He fenuTcst Ha 3, TO OHO HEMETHO,
&) ECan yvcno 1357 He aenWTCA Ha 3, TO OHO YeTHO.

0 CoCTaBETe TAOAMUB WCTUHHOCTH QNS BLICKa3LIBaHMIA
a¥—X;
6) X =¥ — X)
B XVY > (X &Y)
NX&Z—(YvZ—X)

G| - -3axouss anrebpis. sbroxassmanit. -

06 anrefpe Kak pasiejle MATEMATHKH Bhl Y3HANHM B 7 KJACCE,
BH OPNBHIKAH K 3TOMY CNOBY B PACOHCAHHE YPOKOB, H, BOZMOMHO, MHO"
I'He M3 BAC HE CPA3Y OTBETAT HA BOHNPOC, 9TO Taroe anrebpa. B mare-
MaTEKe aarefpol HasHBaeTcA AHCODMNAHHA, HIYYAIIIAA CBOHCTBA Olle-
pamuit Ba MHOMecTBaX. IlIxkonsHag anarebpa H3y9aeT MHOMKECTBO
JeHCTBHTEABHEIX YHUCEN H ONepalHy CHOKeHHs, YMHOMEHHdA, BLIUHTA-
HHAA, AeJIeHNd, BO3BeeHHMA B CTemeHb, KOTOpbLle HAR STHMH YHCIAMH
MOXKHO BHIDONHATL. HekoTophle cpolicTBa onepanmit BHI 3HAETE eme IO
HAYAALHOH IIKOJE€, HANPHMED NePeMECTHTeAbHHIE 38KO0H CHOMEHHSA: OT
OmepeMeHE MECT CJAraeMHX CYMMA He MeHfeTcd. CnpaBessHB aHAMO-
FEAYHRIH 38K0H H AJA YMHOMEHHS YHCeJ.
Oaso B3 BaxKHNX H3o0peTeHMit YenoBeKa, KOTOpOe JIerJI0 B OCHO-
By aare6pmi, — 2T0 BBeAcHHe OGYKBeHHON CHMBOJMKHE JANA 3AOHCH
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cBoiicTe onepanuit., K npuMepy, TOT XKe NepeMeCTHTEJABHEHI 3aKOH CAO~
JKeHHUA SANUCHIBAETCA ¢ NMOMOLILID OYKEB CcOBceM NpocTo; a +b=b + a.
Takve paBeHCTBA, KOTOpPEIE BEpHH npH NAIOOBIX 3HAYeHMAX OYVKB, HasH-
BAIOTCH, KAK BHI ODOMHHTE, ToXAecTBaME. IIo Mepe HayueHna Anrebpe
TORASCTE ODOABAAIOCH Bee Goabime H Goabmme, JIOCTOMHCTEOM TOMAECTEB
ABJIAETCA TO, 9TO, NOACTABAAA OAHH TOMRICCTEA B ADYIrHE, MOKHO IO-
JYUaTh HOBHE TOXIecTBa. TaAKyi0 NPOmEeAYPY HASIHIEBAOT TOXENCCTBEM-
HLIME npeofpasoBaAHMAMMN.

MaTeMaTHUecKas JIOTHKA, a TOYHee, TOT pasdeN, 0 KOTOPOM MH
ceif9ac paccKA3RIBAEM, HMEET AEA0 ¢ MHOKECTEOM BHICKASHEBAHHIA,
B mpeampaymemM maparpadge ME BBEJIH HECKOJBKO onepanuit Han BEICKA-
3HBaHRAMH. CiaeaoBaTejibHO, CYMECTBYeT anareipa BHCHKAZHBaHHI —
pasfen MaTeMATHYeCKoHd JOTHKH, H3yJaloouill cEoMcTRa onepandil HaR
BHCKaseBaHuAMHU. IIpexae Beero Hac OYAYT HHTEPECOBATE Teé CBOMCTEA,
KOTOpHIE 3ATHMCEIBAIOTCA KAK TOXKIAecTBA. B HameM caydae OYKBH
6yAayT 0603HAUATH NPOH3BOJLHLIE BLICKASHIBAHHA, A 3HAK PABEHCTBA
fyzer mo-mpesKHEMY BHDAMATH TOT (PaKT, UTO SHAYCHHE JeBOl wacTHm
PABEHCTEA COBNAJIAET CO JHAYeHHEM NpaBoli YacTH PaBeHCTBA, KaKHWe
OB BRICKASLIBAHMA MBI B HHX HH HOACTABAANH (pasyMeeTcd, BMECTO
OZVHAKOBLX OYKB MBI AOMAKHLI HNOACTABJATL OTJHO M TO Ke BHICKA3H-
BAHUE, XOTA BOBCe He 00A3ATENLHO, UTOBH pasHBle OYKBH 3aMEHSAIHCH
pPASHEIMM BHICKA3HIBAHUAMH). B MaTemaTHuecKoll JOruKe TaxkHe TOXIe-
CTB€HHO PABHLI¢ BBICKAZRIBAHHA NOPHHATO HAIBIBATH PARHOCHILHLIMH.
CaMH BBICKASHIBAHHA, B KOTOPHX (JHTYPHPYIOT GYKBH, 0003HAYAIOIIHE
TNPOHU3BOJLHEE BBLICKASHIBAHNA M COeIMHEHHLIE 3HAKAMH JOTHYECKHX
onepaumii, HaspIBAOT (hopMynaMu. ByKBE, BXoaamue B Taxue GopMy-
b, HASLIBAIOT JIOTNYECKHMH HepeMeHAEIME. POPMYAL HASHIBAIOT TOXK-
HeCTECHHO PDABHRIMH HJIH DARHOCHALBARMH, €CJH PABHOCHABHHN OpPEA-
CTABNEHHBI€¢ HMH BBHICKA3BIBAHHA.

B anre0pe AeliCTBHTEeNLHHX 4UHCeNl AOKA3ATEALCTBO TOMKAECTE IIOH-
4ac ABJAETCH JOBOMALHC TPYAHHIM ZeJIOM, TPeOYIOIIMM onpeaeleHHol
usobperaTenbHocT. B anrefpe BHICKASEIBAHNIY JOKAZATEJILCTBO TOMX e~
CTBA — MPOLECcC HeCNOKHEIH, XOTA M MOeT OKA3ATLCA BeChMa TPYAO-
eMxuM. IIpuuuHa 38eCh B TOM, UYTO JeHCTBHTeNBHBIX UHuceN (ecKoHeu-
HO MHOIO H BCe He mepempolyelnb, IOACTABJIASA X BMECTO ODEPEMCHHBIX.
Yro kacaerca aire6pm BRHICKAIRIBAHHN, TO, KAK BEI 3HAETE, IHAYCHHE
BHIPAYKEHHA, COCTARIEHRHONO ¢ NOMOILNBK) JIOTHYECKHX ollepanmii U3 Apy-
THX BHICKA3LIBAHAN, 3aBHCHT TOABLKO OT HCTHHHOCTH M JOMHOCTH

BXOASAMINX B €ro COCTAB BHI-

Tabmuya 4.3  craspiBanmii. ITosToMy, co-

CTABME TAGIMILI MCTHHHOCTH

X-Y | XvY JANA ABYX TAKHX BRICKABHIBA-

HHMH, ME MOMXeM JerxKo ybe-

AUTLCSA, PABHOCHJILHE OHH

N Her. Y0emgumca, K npu-

Mepy, B PABHOCHJILHOCTH BEI-

ckasniBaHuit X =Y u XvY
(Taba. 4.3).
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MOXHO 3anucaTh: X — Y =

Jloruko-maToMaTHHecKue MOQeny

BceMm BHAHO, YTO ¢TOAD:
vY.

aia X = Y u XV Y copnanu. 3uaunr,

IIpuBegeM CIHCOK OCHOBHEIX TOM(ACCTB AnTeOpEI BRICKA3LIBAHHIA.

1.X&EY=Y & X; (KOMMYTATHBHOCTD, HJIH
2.XvY=YVX; IePeMECTHTE/bHBIe 3AKOHE)
3. X&Y)&Z=X&(Y &Z) (accOMAaTHBHOCTD, HJIHA
4. (XVvY)VZ=XV(YVZ)y COvYeTATENbLHEIEe 3aKOHEHI)
5. X &Y)YWVWZ=(XVZY&(YVZ) (zEcTpEOYTHERHOCTH, HAHR
6. XVY)&Z=-X&Z)V(Y&Z) pacopeAeNATE/ILHETIe
3aKOHBI)
T X&X=X; (EAeMIOTCHTHOCTD)
8.XvX=X;
9. X&JN=J 10. X vVH=H;
11. X &A= X; 12. XviI=X;
13. X & X=JI; {(3AKOHBL MCKJIIOYEHHOTO
4. XvX=H; TPETLEro)
15.X&Y=XVY; (saxomnt ae Moprana)
16, XVvY=X&Y;
1. X &Y)vY=Y; (3aK0HN DOTrACWIEeHAT)
1. (XVvY)&Y=Y;
19. X=x; (saxoE aABoiiHOrO

OTPHUAHHAA)

20.X—-Y=XVY;

2L, X Y=XVvYN&EX V)= X&Y)VX&Y)

22. X9Y=(X&Y)VX&Y)

Mu1 BHImIe mpoBepuan paBeHcTBo 20. OcTanbHble pABEHCTBA MOMK-
HO NPOBEPHThL TeM e CII M — COCTABHTH TAONHIILI MCTHHHOCTH.
Jna paBescTB 1—6 U 3axoHOB Je Moprana BH IIpoBeZere TAKYIO NPo-
BEPKY, BRIIOJHHMB 3aXaBEud 3 u 4

IIpuBeneHARe BhHIIe 3AKOHHI anre(pel JIOTHKH OOLIYHO HCIONLIY-

10T Ang npeofpazoBaHua oguuX GOPMYA B APYrue, MM PaBHOCHILHEIE.
Bor npumep:
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X—>Y&X V) =X&Y)V(X&Y)&(X&Y)=

= X&Y)&X&N&X &Y =XVNE&EEXVH&XVY)=
=XVNE&XVY)&EX VD) =-FVN&EX&FTVY)=
=XVN&X&EN)=XVvY)&X=-X&X)VFT &X)=
=Av(¥&x)-Y&X

Ilepsoe paBeHcTBO B »TOo#f memouke of0BACHAETCA DPHMeHEHHEM
dopMyan 21, BTOpOE M TPEThe PABEHCTBA HMEIOT MECTO COIJIACHO 3aKO-
HaM Ae Moprana, ueTBepTOe mONYYAeTCA NMPHNMeHeHUeM GOPMYIM ABoil-
HOTO OTPHOAHHSA, HATOE PABCHCTBO — 3TO NOCACAOBATENLHOE MPHMEHE-
HPE 38KROHOB KOMMYTATHBHOCTH M AVUCTPHOYTHMBHOCTH, INECTOS DABEHCTBO
OMEeeT MecTO B cHAy GopMyaH 14, ceapMoe — B cuay dopmyan 11,
BOCBMOE — 3TO ONATH NpUMeHeHHe AECTPHOYTHBHOTO 3aKOHA, AEBATOE
PABEHCTBO BepHO B cmay GopMyaH 13 H, HAKOHEN, AecAToe PABEHCTBO
obracuaerca dopmymoi 12,

IlpuBegeRHEe 22 TOMAECTBA BOBCEe He ABIAIOTCH HE3ABHCHMEBEIMH
ADYr OT ADYTAa — MOKHO OZHH H3 HHUX NOJVYATH, HCIOAB3VA IAPYrHe
TOMAECTBA 9TOIO e COHcKa. BoT kak, Hanpumep, BREIBOAETCA ZAKOH
noraomeHua (Toxaectso 17) ua Tomaecrs 11, 1, 6, 10:

X&Y)VY=(X&Y)V(Y &M =(X&Y)VH&Y)=
~(XVH)&Y-H&Y =Y.

3aKOH ACCOMMATHRHOCTHM AJA ONEPAIIMHM KOHBIOHKIMH MO3BOASET
He NMCaTh CKOOKE, eCAH 2Ta ONEpAlNA NpPUMEHAeTCA NOAPAA K He-
CKOJBKHM mepeMeHHEM. Hanpumep, BMecTo (X & Y) & (Z& U) & V)
MOXHO DucaTh NpocTo X & Y & Z & U & V. MMenno Ttaxk ME H GyIem
Jenars. AHajnorudHo OyAeM SaNMCHIBATE BHIPAXKEHHA ¢ onepammeir V.
Ecnn e B 3anmcH BHRICKASKIBARESA BCTPEYAIOTCS PASHEIE ONEpallMd — OT-
DPHIAHTE, KONBIOHKOHA, JUILIOHKIAA, IMILTUKAIIAA, TO JOrOBOPHMCS,
9YTO OHE BHINOAHAKTCA B YKAAHHOM TODAAKE: CHAYAJA BEITONHIAETCSH
OTpHIAHHE, 3ATE€M KOHLIOHKIMNA, 8 Y:Ke DOTOM AHIBIOHKORA. Ecam xe
NOPAJNOK BHIIOJMHEHUA oNepanmil HAAO H3MEHHMTh, TO IPHMMEHANT CKOG-
Ku. [osromy Beipaerna (X & Y)V(Z & U) e X & Y v Z & U cosna-
Aator, Ho orjau4aoTed oT X & (Y v Z) & U. Onepanuu «~ u @ uMemnr
CAMEIH HH3KIA IIPHOPHUTET.

PDopMyNa HAHBAETCHA TOXRNECCTBSHHO HCTHHHOM HJAM TABTOJNOIHelN,
€cJIM OHA IPHUHNUMAET aHAYeHEe HeTHHA NpHE NMOOHX 3HAYEHHIX BXOAR-
ONX B Hee NepeMenHbIx, IIpmMepoM mpocTeiimeill TABTONMOrHMM sABAAET-
cg dopmyna X — X,

H3 ompeneneHns onepauum < caeayer, uro dopMyam F, u F, pas-
HOCHJIBHEI TOTARA H TOABKO TOrAa, Koraa dopmyna F, «~ F, apnderca Tap-
TONOrHe,

MaremaTuvyeckas JOTEKA AHIDP MOZCAHPYET AOIEKY YeJ0BEYECKO-
ro paccy:xgennsa. K npmmepy, BrckaseiBaEEs X & Y 1 Y & X mMare-
MATHYECKAS JIOTHKS NPHU3HAET PABHOCHABHMMH. H geiicTBHTeNBHO,
BRICKAsHIBaHEA <«HAgeT M0XKAE, M AveT BeTep» ¥ «JlyeT Berep, M HAET
AOXALY B CMBICSIOBOM COREDKAHHHM HASHTHYHH Apyr apyry. Ho cpas-
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HHTEe BEHICKASHIBAHHA «OHA BONLIA B 347, H 3aWATpAJIa MY3LIKa» H «3a-
Mrpajia My3hIKa, H OHA BOIRJA B 3aJ», U BH HOYYRCTBYETe TOHKYIO, HO
BIOONHEe YAOBUMYK PasHHIY, MAVIIYIO OT YeJOBeYeCKOr0o BOCIHPHATHA
COI03A «H» KAK HEKOH YIOpPAROUEHHOCTH COOBITHH IO BpeMeHH.

T k- L e e WS Fhed L W R at NI e

A e

Q Kakue BLICKASLIBAHWA, COASPXAWME NEpemMeHHHe, 0503HAYAIOIMEe BLICKA3KBARUN,
HA3LIBAIOTCR PABHOCHALHLIMKY?

0 CocTaBeTe TAGAMLIEI MCTMHHOCTH M BHISCHHTE, PABHOCHALHL AW CNEAYIOWME BHICKA-
SbIBAHUA:
aX—>Yn’¥—X; HX—=YnWX&Z—Y&Z;
BIXBY)&Z W X&ZDY&Z, rnNX—=—2Z2)nX—Y)2Z

Q Cocrasve TaGnuup MCTMHHOCTH, NPOBEPLTE paBencTea 1—6, npuesgeHHLe B 0bb-
ACHUTENBHOM TEXCTE naparpada.

0 NpoeepuTe 3aKkoHH Ae MopraHa, COCTRBMB COOTBETCTBYIOWME TAGAMLB MCTHHHOGTI.

© Ynpocture creayioume Gopayns:
AXVYI&(X&Z)
OX&YVX&YVX & T;
B X&EX—=TY)I&X—Y)
NX Y Z2N&@ X >YNH&T > (Z X))
a) BuigegMte TOXASCTBO 18 M3 TOXAECTE ¢ MEHBWNMH HOMEPaMM.
6) Noxkaxute, 4T0 3akoHL Ae MOpraHa BLIBOAATCA APYr M3 APYra ¢ NMOMOWLIO 38K0~
Ha ABOWHOMO OTPULIAHKS,.
NposepsTe, Y4TO cneayuwme GOPMYNLl ABAKIOTCA TABTOROTUMUS
axX—X;, GX—E¥—X)

@ BoifiCHMTE, KakWe W3 CREAYIOLMX GOPMYN RBRAICTCA TABTONOTUAMU:
aX—+X)—+Xx; 60XvY—X; pBX&Y—X.

©) Bupasute BuckasBaHMe X vepes BHICKA3LIBAHWA A W B, €CiW UMeET MecTo pa-
BEHCTBO (X VA) V(X VA)= B.

@* BoincHMTe, CywecTeyeT nu Takas ¢opmyna F, npy NOBCTAHOBKE KOTOPGHA B GReAyo-
wyso dpopmyny 3Ta GOpMyna CTAHOBMTCR TaBTOROIMEIl:
A} X&Y > P&2Z; O F&XVF&X&Y.

Kaxum 6 Hu OLLIO CHOKHOe BLICKABHLIBAHME, AJA HEro BCer-
A8 MOHO COCTABHTH TAlIMIOYy HCTHHHOCTH. A eClIH AaHa HEKOTOpas
Ta(AHOA HCTHHHOCTH, TO BCErja JIM MOMHO 3J4NMCATL CJIOMKHOE BLICKA-
3HBAHHE, ¥ KOTOporo Omlia OBl MMeRHO Takasa TA0NMOA MCTHHHOCTH?
OTBeT Ha 5TOT BONPOC NONOXKHTeNeH. MH NOKaxeM Ha OpAMepe, KAK
CTPONTDL CJIOXKHOE BBHICKAGHIBAHHE MO TAGAHIEe HCTHHHOCTH, 4 IOTOM
chopuynmupyeM ofmiee npaeuno. Ilycrh, K npuMepy, TAGAHOA HCTHH-
HOCTH BHITJIAAHT Tak, Kayx Talauua 4.4,
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BriflepeM CTPOKH, B KOTOPHIX AJA HCKOMOTO BHICKASMBAHWS CTOHT
ssavenme Hermma, JIna kaxpoli Taxoii cTporm BMecTo sEHagesna Hce-
THHA B CTON0Lle IPOCTOrO BHICKASHBAHMA HAITMIIEM CAMO BLICKASHIBA-
HHe, a BMeCTO sHaueHHA Jloxbp HanmumeM ero orpunanue. Iloayuum
Tabnuny 4.5.

Temeps B RamA0i CTPO-Ke COSAUHAM HOAYYHMBHINECA BHICKAILIBA-
HOA KOHBIOHEOUEEH, & DOAYYCHHRE TAKHM CHOCOO0OM CJIOIKHEE BHICKA®
SHBaHHA — AUIBIOHKNUeN. ¥V HAC MOJYINTCA CAOMXKHOE BHICKASHIBAHHE

A&B&CVA&B&CVA&B&CVA&B&CC.

OTO BHICKASHIBAHHE MOMKHO Teneph IPeoOPAZOBRIBATh IO YHASAHHEIM
BAKOHAM,
B ofmem caydae ana Toro, YTo0H HDOAYIATH BHICKASLIBAHHE IO
Tabiule MCTHHHOCTH, HAZO DOCTYOATH TOUHO TAK JKe:
+ OCTABUTH, B TalJuIe Te CTPOKH, B KOTOPHIX 3HAUCHHE MCKOMOTO
BHpaxieEHA — HerHEHA;
s B KAXK/AONM KJeTKe STHX CTPOK SaOHACATH BMECTO 3HAYeHHA HeTH-
HA CaMo0 BEICKASHIBAHME M3 BaTOJJOBKA CTOJA0IA, a BMeCTO 3HAYEe-
HMA JIOKE 3amUCATh €r0 OTPHMIIAHME;
¢« COSAMHUTh KOHBIOHKNHMeld BHICKASHIBAHHUA, CTOAIMe B OXHOM
CTPOKEe, A 3ATEM COCAMHHATH AHUIBIOHKOHEH DONYYHBIIHECA BH-
CKASMBAHMA ANA Bcex oTobpan-

Tabmma 44 goe erpok.
HckoMoe O0paTuTe BHHMAHHE, UTO
A B c BBHICKASBLIBAHHE OO0 9TOMY A&JTOpHTMY BCerjga
moaydaerca dopMyia, B KOTO-
U U H Ja POfi HCIOJB3YIOTCA TOJALKO Ome-
H JI H H PAIIMY OTDHLIAHHA, KOHBIOHK-
IMH H AUIBIOHKONH, OPHUYEM
H H a H TAK, UTO OTPHIAHHWE NpPHUMEHS-
" I JI J eTCH TOJMBKO K NePeMEHHEIM,
KOH'BIOHKIMEH COeAHHEHHI Ie-
a H H H PeMeHHHEe MWJIA HX OTpHOAa-
) § JI H JI HHA, OpHUYeM KaXJaa mnepe-
MeHHASST B TAKOM KOHBIOHK-
a U a a THBHOM BHIpAXXeHHH (PuUrypu-
J J J ! | pyeT pOBHO OAMH pa3, H, HAKD-
Hen, AHIBIOHKIAH COSTHHAIOT
Tabrmua 4.5 TNOAYUNBIINECH KOHBIOHKTHE-
HHe BHIpa)XeHNA. BripaykeHHe,
A B c Hexomoe samHCcaHHOEe B TAKOM BHAe, Ha-
BHICKABBIBAHHE SHIBAGTCA COBEDINENHOM AM3D-
A B c H IHKTHBHOH HOpMAaJIsHOH (op-
— Moii (coxpamerso CIIH®). B
A B C H CHJIY JOrOBOPeHHOCTeH O NO-
1 B C H PAAKe BHIOJHeHHA OlOepa-
— — — nuit 8 CIIH® ckobkmu He Tpe-

A B C H 6yioTea.
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BOI'IPOCH U 3ARAHUA

0 ChopmynupyiitTe anroputM nocTpoeHus norudeckoi dopmyns no tabmiue weTwH-
HOCTH AN ROTWMECKOTO BBIPDEDKEHWH.

9 Yro Takoe CAH®?

9 Npeobpa3zyiite B Boipaxenve, He cogepxaulee ckoboK, chegyioume BHICKA3LIBAMA;
(A& BvAg&RB)&A; G}A&B&(BVC)VC&A' B}AV.BVB&A

@ a) 3annwute yepea 4, B u C puickasuieanvn X, ¥ v Z, 3agavHuie Tabnuuei 4.6.
6) 3armwmnTe BuipaxeHus X VY, Yv Z, Tabnuua 4.6
X v 2 v npeofipaayiite mx 8 pasHo-
CUNLHLIE BLIDEXKEHHA, He cofepXalne
cxobox.

€ WzeecHo, yTo BrickasbBaHMe F, 3aBM-
CAWEeEs OT TPex BuICKAa3MBaHWwl 4, B
n C, npuHumaeT 3HavyeHuwe MctuHa
B TOM W TONLKO B TOM CAyvae, Korga
POBHO 0AHO W3 BLICKA3ZMBAHWA A, B
W C wveer aHaveHwe Jloxb. CocTassTte
ana F norvseckyo Gopsayny.

@ a) iapectHo, YTO BricKa3amBaHue F, aa-
BUCHLlee OT TPeX BHCKA3ZBIBAHWA 4, B
v C, NpMHUMAET TO 3HaYeHWe ANA KaXAoro AaHHOrO Habopa sHadenwid 4, B u C,
KOTOPOE NPUHUMAaeT GONLWWHCTED M3 3THX TREX BhiCKasuisaHnit. DyHkuywo F noaTo-
My HaauiealoT dyHxuweil ronocosanna. Coctasste ana F norwseckyio gopmyny.
) CoctasbTe normueckyio dopmyny ana $yHKUMM FONOCOBAHWA OT YeTHpex nepe-
MEHHbIX.

IR E BRI
N B EIEIEIEIEIL
eI B EIEIEIE
R B EIEI IR
IR EIEIETE T
SN BB RIEIEIEIR

Peluetine normueckux sanay cPeAcTRaMN
" MOTeMaTHHECKOH noTHKN -

Tenr H3YUYEHHA JIOTHKH COCTOHT B TOM, uTO0H ofecmedHTH
CpefCTBAMH IAs AOKASATEJILCTEA JOTHYECKOH O0OCHOBAHHOCTH BHBOIOB
OZHHX YTBep:KAeHuil uas apyrux. Iaa rtakux obocHopaHMil Hepegko mo-
JIe3HLIM OKA3LIBAETCA NpHMeHeHWe aareSpnl BHICKASLIBAHWIA.

IIponLIIOCTPEPYEM OPAMEHEHAE ANreGPEI BHICKASMBAHTY HA IpHAMe-
pe ABYX 3ajad.

Sapgaua 1. Kmo usywan nozuxy? Ha Bonpoc, KTO U3 Tpex y4a-
mmExca — AHTOH, Bopuc unan BUKTOp — H3yYan JOrHKY, YIMTe b, Npe-
NOZABABIINI JOrHKY, OTBeTHUN: «EcHu JorHmky mayuan AHTOH, TO H3YUAN
n Bopa, HO HeBepHO, UTO ecAH Hayuad BHTa, To mayuan u Bopsas. Kro
iKe H3YUAJ, 4 KTO He HM3YYAJ JIOTHKY?

Peme B ue. OG03HAUAM OYKBOH A BHICKA3KEBaHTE «AHTOH H3YIAI
JOTHRY+, OykBoii B BHicKaswmBaEHe <«Bopuc Hayuan mormys, Gyueoit
C BrickasmBaHue «BHKRTOp Hayuan Joruxye. Torza BEHICKA3LIBAHHE YUH-
TeldA MOMHO 3AlHCATH TaK:
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(A— B)& (C — B).
IIpeoGpasyeM 3Ty 3amHcCh, OCBOGOAMBIIMNCE OT CKODOK!:

A—B&(C—B=(AVB)&(C&B)=(A&B)vV(B&B)&C=
=(A&B)VID&C=A&B&C.

Hockoabky yTBep:AeHHe YIATEAA MB, KOHOUHO, MPHAAMASM 38 HC-
THHHOE, MCTHHHBIMM JOKHE OHITE B yTBeD:RZeHMA A, B u C. CneaoBa-
TENLHO, YTBeDMACHNS A JOMHO, YTBEDXKEeHAS B TOME JIOMHO, a YTBepK-
ReEue C MCTHHHO. S3HAYAT, JIOTEKY H3y4Yaid Buxrtop, a Anuton u Bopuc
JIOTAKY He M3Y4AJIH.

Bazaua 2. Bepfuxm cyda. I'pamaanun UBaHOB 0GBHHAETCA
B COBEpilIeHHH OpecTynieHna npu coydactau Ilerpoea m Cuzoposa. Cyx
NPUCKHBIX B XOAe CAYIIAHMA NPHIIESI K BHBOAY, YTO CAEXCTBHEM KO-
RA38HO CACAYIOMEe:

1) eciin HBanoB He BHHOBeH uUAu BHHOBeH Ilerpos, To Cuaopop
BUHOBEH;

2} eciu HBaHOB He BHHOBeH, TO CHIODOB He BHHOBEH.

IIpucsyubiM Tpefyercs NPEHATE PeMeHHe, BEHOBeH au HBaHOB.
JIOCTATOUHO N Y HEX ANA 3TOr0 OCHOBAHMIA?

PemeHme. O6o3naunM OGyKkBoil A BrHcKashEBaHNe «HEBaHOB BHEHO-
BeH», OyxkBoil B BrickaspiBaHUe «IleTpoB BHHOBeH», OYKBOH C BRICKASEI-
Bauue «CuaopoB BuHOBeH». Toraa MMeOmMyIocHd y NPHCAYKHBIX AHPOPMA-
oW MOYXHO BAIMCATE caepyiomeil dhopmynoi:

(AvB)—=C)&(Aa—C).
CocraruM ansa Hee Tafnuny meTHHHOCTH (Taba. 4.7).

AHANU3y NOANGIKAT TE€ CTPOKH, B KOTOPHIX 3HaYeHHe COCTABICHHOMH
HaMu gopuayau papEo H, MH BHZAM, 4TO BO BCeX BTHX CAyuUagx 3Ha-
gengue A pasEo H. CneporatensHo, BaHOB BHHOBEH.

A BOT pna yTBepKIAeHUA, uTo BUHOBeH IleTpoB, ocmoBammit HemocTa-
T09HO. Beznp snavenne M mama dopMyna MOYKeT MMETh M IPHU HCTHHHOM

gEaAYeHEA B, @ OpM NOMHOM.
Tabnmua 4.7  Brpouem, HeT OCHOBAHHMI H 00~
asuTh IleTpoBa HEeBUHOBHEIM.

AlB|C AV ~Cc&@~O) Ecnu ana mepeBoAa ycJxo-
HiH|H i BHA 3aXaYM HA ASLIK MATOMATH-
Zlalnm H 9OCKOH JOTMKHE NPEXOAHTCH HC-
noNe30BaTh GOPMYNET ¢ 9eTHE-
H|HA{JX Ja MfA, DATHIO HAH emfe GOABIIMM
YACAOM IepeMeHHEHIX, Tabauna
HIa|x H MCTHHHOCTH MOJKET HACYHTH-
d|H|H Ja BaTh 16, 32 u Gonee crpok. Ana
EREE 1 COCTABNOHUSA TarkuX TAbNHL yxe
NONEe3HO NPHMEHATH KOMIIBIO-
B | J Tep. B GyAeTe aT0 ASNATH OPH
BHIIONHEeHHH JaabopaTopHoil pa-
il LN a1 6ot 18,




I 159 JIOrMKo-MmaremarHMecKnue Moaenn

P s e -

BONPOCHI U 3ANAHMUA

0 Ofoanayste GykeaMM NPOCTLIE BLICKASLIBAHWA W BOCNOALayHTeCH amrelpoit norvkw,
4100 OTBETUTL HA BONPOC 3a[a4M.
Echn JxoH ne scTpeTun 3Toi Houbto Cmuta, To Cmut Suin yiniuei nnn xon eper.
Ecau Cuut He Ooin yOuiiued, To JxoH He ectpetun CMmuta aToil Houbo 1 yOuilcTeo
APOKIOLWNG NOCcAe NONYHOUW. Ecnu yOMICTED NPOKIOLING NOCNe NoAyHouW, To Cmut
Gotn ybuiiledl win [HkoH NxeT. IKCNepThl YTEERKAGIOT, Y4To yiHiCTEO NPOK3oWIND A0
NoAYHouM. MoXmHO /m yTeepxaaTs, YTo CMmuT Guin yGuiuel?

0 Ofoanauste Sykeamn NPOCTLIE BLICKA3LIBAHMA W BOCNOML3yiHTecH anrebpoit norvkw,
4ToOL OTBSTUTL HA BONPOC 3AKAY.

HameuenHan araxa yoacTCA, €CNW 3axXBATMTb NPOTUBHMKA BRACNNOX MAM &0 NO3W-
UMM NNOXO 3AUMWEHD, 3aXBaTHTL NPOTHBHUKA BPACNAOK MOXHO, TONBEKD 8CNW O
Sacneyen. On He Sypet GecneusH, 8cAW 8ro NO3IMUMKM NNOX0 3aupuueHu. Cnegyer
AW M3 3TOTO, NTO aTaka He YOACTOA?

€) Buumarne Angpen, flenca v Mwxauna NPUBNeK NPOEXaswméi MUMO HWX @sTo-
MoOune.
— 370 aHrAWAcKaA MalMHa Mapkn «deppapws, — ckadan AHape#.
— Her, mawnHa UTANLAHCKAA, MApPKW «NoHTHaKs, — Boapasnn [l6HnG.
— 370 «caal», w coenaH aBToMOOMNL HEe B AHIAMK, — cxasan Mwxawn,
OxasapuiMitca pAROM 3HATOK aBTOMODHASH CKA3an, YTO KaKAWH U3 MaNL4MKXOB Npas
TOMLKO B OAHOM M3 fIBYX CBOMX BLICKA3REAHWNA. Kako# mapku asTomolunb M B xa-
KO# CTPAaHe OH WArOTOBNEH?

Jlia MHOTHX CHCTEM HCKYCCTBEHHOI'O MHTEANEGKTA BaXKHOH co-
CTABHOM gacTe ABAAcTcA madopManma o Tex ofberTax, mponeccax
H ABJEHHAX, ¢ KOTOPHIMH NPEACTOHT HMETEh AEJ0 NOJB30BATENI0 AaH~
HOll cHCTEeMBI MCKYCCTBEHHOTO HHTEJNIEKTa. Kaxawii ofbeKT npH 3TOM
ONMHCHIBAETCA SHAYCHUSAMH HeKOoTOporo HaGopa mapaMerpoB. B §9 M
ofcy:AANM, YTO TAKOE ommMcanue ymofHO mpeAcTAaBIAATL B BHMfe Tadan-
nui, Hanprmep, Takol, xax rabnaoa 4.8,

Taxnx Tabauu Aaa ZagEOro HaGopa OGBEKRTOB MOMET BHITE HECROIB-
KO -—— B KasKnod M3 RuUX Qurypmpyer cpoii malop mapameTrpoB. Bosee
TOr0, MO Mepe HAKOMJIeHHA sHaHuil 00 H3yuaeMHX O0'BEKTAX MOrYT CO-
CTABAATECA HOBHeEe TAlAHMNLI — coBceM HeobasaTeNbHO HOBYI HHGOp-
MAIIAI0 SAIMCHIBATL B Y)E€ HMMelomyioca Tabimiy, YEeIHYHBadA B Hel
Habop cronbumor. CoBORYNHOCTE TAGNHL, B KOTOPHIX AJST PACCMATDHBAE-
MOH COBOKYIHOCTH OUBPHTOB NPHEBEACHLI 3HAYCHHA DADAMETDOB, ONH-
CHEAIOIOFEX 3TH 00'BEKTH, HABHBAETCH PEASIHOHHON MOZEALI0 AAHHON
CHCTEME! 00BeKTOB. YITO 03HAYAET CAOBO <PEIAOMOHHAAY U MOYEMY 9TA
MOZeNb TAK HASLIBAETCS, MBI IOJACHHM HeMHOrO moaxe. A ceifiuac ob6-
CYAMM, KAK ¢ OOMOHIbIO TAaKOHf MOZeaH MOXHO IOJYUYAThH HYIKHYI0 HH-
dopmammio. IIpuBeseHHLI HMKe OPUMEP XOTS M HECKOJBLKO JAJEK OT
HAYKH, HO APKO NMOKASLIBAET MOJNE3HOCTh TAKMX MoZesek B pasHbIX 00-
JACTAX JEONOBEYECKON AeATeJHHOCTH.



TaGnuya 4.8
flapamerp| Horn —
Homep napamerpa 1 napameTpa k
obvexra
3HaueHun SHaveHun
OGvexr 1 napameTpa 1 napameTpa k
ana obvekta 1 ana obvekra 1
3Hauexnmn 3HaveHuA
OGuwoxT 2 napameTtpa 1 napameTpa K
anA obbekta 2 anq obbekra 2
SHaveHus 3HauveHus
Obvexr ... napameTpa 1 napameTpa k
ana obvekra ... ana offvekra ...

IIpeacrasmmM cefe AeATENILHOCTE MeXXAYIOpoAHO# TesedoHHOH KOM-
naamH, BHanpEmep, B CaBkT-Ilerepbypre. OBA IpeAOCTABAAST CBOHM
a0oHeHTaM CBA3ZBL ¢ APYIHMH ropoiamu, MagopManmio o OpefocTaBIeH-
HBIX YCJYrax cBA3M YAOGHO mpeacTaBmTh Tabammeii.

TabGnuyz 4.9
Homep Aata Fopop "Wm
111-22-33 { 01.01.02 Mockea 7
111-22-33 } 02.01.02 Mapux 9
122-33-44 | 01.01.02 Xenresa 20
122-33-44 | 02.01.02 Liropux 17
122-33-44 | 02.01.02 Mockea 7
123-34-45 | 01.01.02 Mapux 11

Ka:xxnarit soBuiit sBoHOK AcGaBaAeT CTPOKY B 8Ty TaGMHELY.

Ho Tenedonnasg KOMIAHHUA XPAHHUT ¥ HHPOPMALHIO O BAAAENBIIAX
TeseOHOB, HAIpHMED, B TaK0H opmMe, Kak Tabnuna 4.10 (axpeca un da-
MILIME B3ATH HAMH, KOHEYHO, YCJIOBHO).

IIycTe HAC HMHTEpecyeT, ¢ KaKMMH TODOAAMHA H KOTAA DA3roBapu-
Ban Ilerpor. YUrofH DOAYYHTE OTBET, HYIKHO IPOACIATE (DAKTHICCKM
TO JKe caMoe, UTO M B IpeABAYIIeM IpHUMepe:

— N0 3ajJaHHOMY 3HAYEHHUIO NapaMeTrpa Bnagesen B tabnune 4.10
pPasHICKEBACM SHaueHHe napamerpa Homep;
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Tabnuya 4.10 Tabnnua 4.11
Homep | Braneneu Appec Aava lfopon
111-22-33| Weanoe | Hesckwid, 17 01.01.02 Xenesa
122-33-44| Netpos PoHTaHKE, 4 02.01.02 Lhopnx
123-34-45 | Cupopos | Jlvrosckuid, 7 02.01.02 Mocksa
03.01.02 BepnvH

-~ 10 HalileHHOMY 3HaueHH napaMerpa Homep B rabmune 4.9
PasHICKHBaeM 3HavyeHHs mapamerpoB Harta u Iopox;

— PesyJbLTAT IpeAcTaBAaeM Hopou rabauneii 4.11, rae orobpame-
HEl pasropoph IleTpoBa.

TakuM o6pasoM, YTOOH NOJYIHNTE HYKHYKO HEPOPMANHIO, MEXKIY
ralaunaMr HeoGXOZHMMO YCTAHOBHTH CBA3h, YKA3aB, KAKHe NMapaMeTpH
JJIA HUX ABAAKTCA o0mumMu. B paccMoTpeHHOM IpHUMepe TAKHM IApA-
MeTpoM apaserca Homep.

Haea peaanuoEHOE MOAenm OpJa DPEeAJOEeHA AMEDHKAHCKHM
yuennM E, ®, Kognom B Hagane 70-x rogor XX Beka. CaMo cJIOBRO «pe-
JAANEOHHAA®» LOPOHCXOAMT OT aHramiickoro relation — oTHoLIeHHe,
c¢BaA3h., MHHIMH CNOBAMH, CYThH PEJSIHOHHOTO HOXXOAA ZAKJIOUACTCH
B ToM, uTo MHpopmManmma o6 ofbeKTAX NpPeACTABIAAETCA B BHAE OT-
HONIeHWH, T, €. CBABAHHEIX MENAY co00M XADAKTePHCTAK H3YY#eMBIX
of'BeKTOB.

BnpoueMm, B caMoif uaee pelAnMOHHOCTH KAK pas HEeT HHYEro yau-
BHTEJBHOrO. ONMHUCHBASA OKPYRAINUA MHP, ML BCEerAa He NIPOCTO Ie-
PeuYHcIAeM ero OOBeKTHl, A 06A3aTeJIbHO HABLIBACM OTHOINEHHHA, KOTO-
pHIMH STH OOBEKTH CBASAHEI APYr ¢ APYromM. PaccMoTpuTe ANA mpHMe-
pa necrco.nmco dpaaz:

1. Opoag — sT0 ONTHOA;

2. Ierp — oten Ilagpia;

3. Bace HpaBuTca AHa;

4, Tlpauuie a, b 1 ¢ NepecexadTesa B ofHOU TouKe;

5. Mama B3ana y Anemu ckaskmu <«ThicA9a ¥ ORHA HOYB»,

B xamaodt m3 sTHX dpaz QMKCHpPYETCA TO WIM HHOE OTHOIICHWE
Mesxny obbextamm, Ileppaa dpasa Aaer mpuMep OTHOLICHHA NPHHALIEOHK-
HOCTH: APOSA npunadrexcum MHOKECTBY ITHI. Bropag H TpeTea ycra-
HABJNHBAIOT OTHOIIEHUS Ovemb omyom Mesxxay Ilerpom m IlaBnoM m xpa-
eumca Mexxay Bacelt m Awneil. YerBeprans ¢pasa yxasmpaeT Ha OTHO-
meHHe MeXAY TpeMa obberraMu. HakoHen, naras ¢pasa ONHCHIBAET
OTHOIIeHUe Mexny Mamei, Ajemeil H KOHEKPeTHON KHHrOH.

PasymeeTca, B OHOM M TOM e OTHOILDEHHH MOTYT HAXOAMTECHA Ca-
MEI¢ pazHOOOGpasHEEle o0peRTH. HanpuMep, B OTHOIIEHHH Obimb OMyom
HaXOAATCA, KOHeYHO, He ToAbKo Ilerp u IlaBesn, HO M MHOrHe JIpyrue
napsl mogeif. B OTHOIIEHNH KMoO-Mo Y K020-M0 ¥mMo-mo 6383 HAXOAAT-

6—Tein, 10 £a.
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ca Toxe He ToRKO Mama, Asrema u «Teicaua B ogaa HO9b». IlosTOMY
€CJIH COCPeAOTOYATE: BHAMAHAC HA CAMOM OTHOIIEHMH, TO OKASHBAETCH
yAOOHHM CYHTATH, 9TO OTHOULIEHHE — 3T0 HeKoe BLIpAYKeHHe C Iepe-
MeHHBLIMH!

o0beKT X -— 2T0 OTel, o0BEKTA ¥}
ol beKT X B3AA ¥y ofBeKkTa y OLeKT 2; M T. A.

Ocranoch cAenaTh eIle OAHH INAI: YHHHIHPOBATE SANMMCH OTHO-
wennii. 3T0 MOXKHO CACINATH, HANIPHUMED, TAK:

Swumyb_omuyomn (x, y);
e3amy (xX,Y.2); m T. A.

To, 4TO CTOMT MepeA CROOKAMH, — WMA OTHOINCHHA, B CKOOKAX me-
PEeYHCASHH APryMeRTH OTHOIIEHHA, KOJIHYECTBO APIYMEHTOB OTHOIIe-
HHA HASHBAKT erc apuocThio. Tak UTO mepBoe H3 3ANMHCAHHEIX B CTAH-
xap'rnoi ¢dopme oTHOmMeHHlt OGuuMapHOe (IO-pYCCKH ABYMECTHOS), BTO-

— TpHHAPHOE (IHO-PYCCKH TPEeXMECTHOE). YACTO OTHOIMICHAA MOXAY
oﬁ'bex'raun, o0sEaAYeHAEIMA GyRBaun a b, ¢, d A T. ., CXEMATHIHO
samECHBAKT TAK: R(a,b,e¢,d,...), TAe 9epe3 R 000O3HAYEHO HMA pac-
CMATPHBAGMOTO OTHOmMEHHA. BnpodeM, eclIM OTHOIIeHHE CBA3HIBAET
TOJABKO ABA OOBEKTA @ H b, TO Hepeaxo mumyr aRb. Hampumep, Mu
numeM a < b gas uucen, a“b AnA OpAMNIX, G€ A Ana 37eMeHTA G U3
MHOXKecTBA A ¥ T.0. Mu Tome OyaeM Tax nHMCATh ANA yiKe YCTOAB-
muxca o5osEaYeHNil OTHOIMEeHNIT (PABEHCTBA, HEPABEHCTBA, HADANTENb-
HOCTH, NPHHALIEXHOCTH H T. IL.).

B npeancKeHHOM BAPHMAHTE 3ANKCH OTHOHIEHHUS YACTE MHGODMADHH
MOXKeT OKA3aThCs yrepanboo#t, CxaeM, u3 samucu Smmb_omyonm (X, )
y3ke He BMAHO, TO U X — oOrenm AAA ¥, To au maolopor. Buixox npoc-
Tofi: ANA KAMAONO APrYMEHTA YKA3ATh, UTO OH OJHAYAET; MOYKHO CKA-
38Th, 9TO MEH KAMAOMY APryMeHTY NDHACBAHBAEM HMA, (GaKTHIECKH
YKASHBAIOmEee, H3 KAKOTO MHOKeCTRA OyAyT 6paTrhca o/beKTH AN AAH-
Horo aprymenTa. Hanmpumep:

Swemv_omuyoxm (orem: x, pebeHok: y);
83amy (KTO_B3AN: X, Y_KOro_B3si: I, YTO_B3AN: 2).

Hua aprymenTa HepeAKo HA3HIBAIOT aTpulyToM AaHHOTO OTHOIIe-
HHEA (9T0 coraacyerca ¢ moHaTHeM aTpubyTa, BBefeHHoro B § 12).

BMecTO apryMeRTOB HENb3A NOACTABAATH N00ne o0BeKTH M3 Tex
MHONECTB, KOTOpHe obo3naveHH arpulyraMmu. CKaXXeM, Henpsd B OT-
HOIIeHHNHN Sunb_OmyoM BMECTO X NOACTABNATH MMA A000r0 My:XKIHHE,
a BMECTO ¥ — HMa noboro pebenka. Kak ke Toraa onpeaensaTh, KAKo-
BH Te HaGOpHl 3HAYEHWY APrYMeHTOB, ANA KOTOPHIX MMEET MeCTO JAAH-
Hoe orHOmeHHe? HHorga sTo HacTOANIAA ASTEKTHBHAA HCTOPHA, KOI-
A4, HANpPAMeD, CACZOBATEJNEL NHITAETCA BHACHHETH, KTo ke 0ea cmpoca
B3AJI ¥ X08AHHA ero OpHANMAHTH.

OTHOMIEHHA MOTYT 33AABATLCH NO-pasHoMYy. Hepeako OrBaeT TaK,
9T0 AAA KAaXKJAOro APryMeHTA MHOXKECTBO erc 3HadYeHHH# KOoHeYHO.
B 2roM cayuae oTHOmeHMe MOMHO 3AfATH CHHUCKOM Bcex Tex Halopos
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Tabnuua 4. 12 Tabnuua 4.13
Mama | fMana | PeGenox Havamux | Noouuneni
Eea Anam Apenb Visanon Merpos
Esa Apam Kaun Weanos Cwuaoopoe

3HAYEHHH APryMeHTOB, ROTODLIC HAXOZATCH B AAHHOM OTHOIIEHHUH
A caM Taxol CHHCOE yAO0HO NpeAcTABAATH B BEAE TAOAHMIE, TAe KaX
Jad CTPOKA — 3TO HAGOp 3HAYeHHN APTYMEHTOB, HAXOZAMMXCA B JAH
HOM OTHOIIEHHMH, & K&XKAHA croalem — aT0 DepedeHs 3HAYEHHEA COOT
BeTcTBYIoniero arpubyra. CaMu aTprOYTH BHCTYDAIOT IPH 2TOM B DO-
JH 3aTON0OBKOB cTOAGIOB.

B rafaunax 4.12 »m 4.13 npeacTaBideHE OTHOIICGHHA <«DOACTBO»
H scayxbas.

OTH OTHOmIeHEHMA — 4denoBedecKkdWe. HO OoTHOmEEHMa MOryT OLITh
Mexay ofbeKTaMHE ool mpupoarl. Beap kasxaan Tal0anma MoMKeT pac-
CMATDHMEATECA KAK HeKoe OTHOIIeHHe. Jesle3HOZOPOKHOE DACHHCAHHE
3aACT OTHONICHHMN MeXKJAY MAPDIMIDYTAMH, CTAHIOHMAMH H T. . Tabauma
VMHOMOHHEA 3a78CT OTHOLICHHME MENAY YHCHAAMH.

Ecan BEEMATENBHO NPHATAASETECH, TO OTHOIICHHE (A CAAOBATENb-
HO, H TAGANOY) MOXHO OGHADYEHTE I'Ze yroaHo. Hanpmumep, HaMATh
HKOMIOLIOTEpPA MOXXHO TPAKTOBATL KAK OT-

Homenne ¢ aTpubyraMu Adpec u Codepaicus- TaGnnua 4.14

Moe. [locTaTOYHO BCIIOMHUTD, YTO ONCPATHB- Arpec | Conepxansce
HAA NAMATH COCTOMT H3 A9YeeK, KANNAA M3

KOTOPHIX HMeeT afpec, 3afaBaeMblli maTy- 1 1001
PARBHEIM YHCJIOM, & COREPXHNMOe AuelKHE —
2T0 IOCJHEHAOBATEALHOCTh HyJelt B eAMHMIL. 2 0101

H ecan, craxeM, B 1-# aueiike zanmHcano
agcao 1001, so 2-# — upcno 10101 1 1. 1.,
TO NAMATH MOMXHO 38aaTh Talbmimned 4.14.

Hanuumne OTHOINCHHUA MEXXAY XAPAKTEePHCTHKAMH PASHHX 00BeKTOB
HIN Aa)Ke OZHOTO M TOro e O0BeKTA CBHAETENBCTBYET O 3ABHCHMOCTH
STHX XAPAKTEPHCTHE APYT oT apyra. Hambosee JKecTKO XapaKTepHCTH-
KM OKAJBIBANITCA CBASAHHEIMH, ¢CIH IO SHAYMCHHIO OAHOM M3 HIOX MOX-
HO ONDPEIENHTs JHASeHHA OCTANBHBEIX, HAXOZAMUXCH B AAHHOM OTHO-
menun. Takne oTHOmMenMa MM Oyzem paccMaTrpuBats B § 35. Ho cae-
IyeT MOHHMATBH, 4TO AaXe eCJHH HeT TAaKoH JKeCTHKOH 3ABACHMOCTH
MEeXAY NADAMETDAMH, BCce DABHO OTHOIIIEHHe, He COBINALSWINEE CO BCe-
BOZMOMRHEIME HalopaMmu snaueHnuii, YKasHEaeT HA HAJNHYHe HEKOTOPO
CBASH Mexay HAMH. HMEeHHO NnOaTOMY OTHOINGHUA CTANH BAXKHHEIM
AHCTPYMEHTOM NOCTPOEHHA H HCCICAOBAHHA CAMKX DPa3HOOODA3HHIX
HHPOPDMANMOHHKX MoZeneil — Begp OZHMM H3 KOMIOHCHTOB MHDODMA-
DHOHHOM MOfe/IH KaK pas ABNAETCA ONHCAHHe CBAICH MeMAy ee napa-
METpPAMH.

[3d
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BOMNPOCHI U 3ARAHMA

@D Kaxyio ponb urpaeT nonaTME OTHOWEHNA B MHBOPMAUWOHHOM MOABANPOBAHNN?
@) Kak moxHo 3agaBaTe OTHOWIEHWS?

&) Bu sHacTe, YT rPadUKOM GYHKUMN g = A(X) HAILIBAGTON MHOXECTBO TOMEK KOOP-
AVMHATHOI NAOCKOCTH, MMEIOWMX KQOPAMHATH (x; f{x)). MOXHO Nk NOATOMY paccMmar-
pueate rpaduk GyHKUMKM Kak cnoco 3anaHWA HEKOTOPOrQ OTHOLIEHUSA?

@ MpuveeauTe Kakna-NMGo NPUMEPE! OTHOLBHWA, PaCCMATPUBAEMbIX:

a) B MaTeMAaTWKE; 6} B dranke;
B} B XMMHAW; r} B GUoOnomMM.
Kakne v2 Ha3BaHHBIX BAMM OTHOWEHWA yooOHO NpegcTaensTe B Buae tabnuubi?

@ Mycte MHOXecTBD M cocTouT M3 uncen 1, 2, 3, 4, 5 u 6. Ha 3TOM MHOXECTES 3a-
DAHL CNEAYIDINE OTHOLWEHWA:

a) Ry(x, y): wGRO x AENUTGCR HA MMCNO ;

6} Ry(x, ¥): wmcna x n y Takoewl, uto |x — y| < 8;

B} Ry{x, y): uncno x + y NPUHAANEXMT MHOXeCTsy M.
Januwute KaKaoe U3 ITUX OTHOWSHWIA B Byuae Tabnuugl.

0 Hdano oTHOweHWR Harpyaka_ywkrens {amunun:, Kpacc:, npeamer:) w Pacriucaxne
{knacc:, NnpeamMeT:, AeHb_HeAenn:, Homep_ypoka:). Buibepute 12—15 knaccoe patusi
tUXONBl M COCTABLTE ANA HWX TAONMLB, COOTRETCTEVIOWME YKA3AHHHIM OTHOLEHURM.,

L i{ OYHKLUMONANBHBIO® OTHOLLISHUS

IlomaTne QYHKOMOHAJNBHON 3aBHCHAMOCTH — OAHO H3 BeJIH-
yaliimux uaobperennii yenopeueckol MEcau. 1 xord ¢10BO «PyEROUEA»
HABEpPHAKA ACCOMMHUPYETCA ¥ BAC ¢ MATEMATHKOH, HA caMOM AeJe ¢ QYHK-
OHEAMH YEA0BEK HMEeT AeA0 NoBceMecTHo. Ho mpexse deM OpHBECTH
OpUMephl, HOATBePKAAIOIIHE PTO BRICKAJSLEIBAHEE, HAIIOMHHEM, 49TO QyHK-
nHell Ha3HBAeTCA CONMOCTABJASHHNE KAaMKAOMY 2JI6MEHTY ORHOTO MHOMECT-
Ba POBHO OJHOTO BJIeMeHTA M3 ZPYrore MHOKecTBa. OTMeTHM, 4TO 3TO
<«Apyroe MHOJKECTBO» COBCEeM He 00A38HO OTAHYATHECS OT HCXOAHOTO,

B MaTeMaTHKe OOHYHO pacCMATPHBAIOTCH YHCJAOBHE (QYHKIHNH,

T. . ofla MHOXXECTBA — 9TO MHOXecTBa umced. Ha caMoM Aelle 3TO Co-
BceM Heo(asaTensHO. Bor mpuMepnl dyHRIMI:

1) RaxxAOMY UeNOBeKY COHOCTABRAAETCA ero dammnmsa (pyHKOMa u3
MHOXKECTBA JI0geHl B HeKOTOpOe MHOMKECTBO CJOB);

2) RaxmaOMY UeJOBEKY COIOCTABAAETCH ervo pocT (PYHKOUA M3 MHO-
JKECTBA JIoAell B HEKOTOpPOe MHOXKECTBO NOJOKHTENBHEEX THCEI);

8) rampomy ropoay PoccHu conocTaBasgeTcs ere NOUTOBHIYE HHAeKe
{(bpyERUIMAE H3 MHOMXeCTBA ropofok PoccUHM B MHOMKECTBO INECTH-
BHAYHEIX HATYPAJBHEIX YHCON);

4) KXol TOUKe HA NMOBEPXHOCTH 3eMAH CONOCTABJIAIOTCH €€ Ieo-
rpadHYeCKHe KOOPAMHATH {(PYHKIHA H3 MHOMKECTBA TOYEK IO~
BEPXHOCTH B HEKOTOpOe MHOJKECTBO Iap, KakAad KOMIOHEHTA
KOTOpOll — NOJIOXKHTENFHOe MUCHC ¢ YKASAHHEM CeBepHOTO HJIH
IOMKHOTO, BOCTOMHOIO HAU IATMANHOTO MOAYINApHii);
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5) raxgomy HAGOPY OTNEUATKOB NATH NAJBIEB NPABOH pyKH, HMe-
wmuxcda B kaproreke MBI, conocrapngercda YeJOBeHK ¢ TAKHMHA
OTIEYATRAMA.

IIycTer HAM JAaHA HEKOTOpPAA (PYHKOHA f, COMOCTABAAIOMAA KAMK-
AOMY 3/IeMEHTY X H3 OJHOr0 MHOYKECTBA BJIEMEHT I APYrory MHOMECT-
Ba. IIOCKONBKY ¥ MO X ONpeAesfAeTcd OJHOZHAYHO, TO OQRIIHO IHINYT
¥ = f(x). OnpeaenumM ornomienune R, o6baBuB napy (x; y) Baxoasmeii-
¢A B OTHOmeHHH K B TOM M TOABKO B TOM ciayuae, ecaH ¥ = f(x).

TeMm caMBEIM Kamiad PyEKOHA MOEeT GHTH ONHCAHA KAK HEKOTO-
poe OTHOINeHHe, U Aake He oaHo. O0parHOe, OAHAKO, HEBEPHO — Bejb
He V KaKJOT0 OTHOIIEeHHS MOMKHO TAK BHOpaTk arpEbyTHI, 9TOGH 3HA-
YeHHA OAHOTO U3 HHX OZHOSHAYHO ONPeleNs/IM SHAUYeHHAA APyroro. Pac-
CMOTpHUM OTHOLICHME «X ABAAeTCa POAHHM OpaToM ansa y». KoHeuHno,
€CHH B CéMbe TOJABKO ABA GpaTa, TO LA KAMXKIZOr0 X 3HAUYEHHE J onpe-
AeneHo o0gE03HAYHO, HO eCTh ceMbH ¢ GO/pmmuM wmenom SpaTves.

ToBopa ¢ mpesacTaBneHHMH GYRKOVPH B BHAE OTHOIDCHHSA, MEI HME-
JAY B BHAY IHIIL OHMHApHBIe oTHOomeHHA. OpHakKo naa GyEKOAM 3HAqe-
HHA apryMeHTa, KAK ¥ 3HaYeHHA QYHKIUH, BOBCe He OOA3AHEI COCTO-
AThL B3 3a9eHMi oxmoro arpulyra. CraskeM, ana GYHEIUH, CONMOCTAB-
nawineii 8afopy OTOEYATROB OATH NAJABIEE HMA, OTYECTBO H daMHUIHIO
HX BJAZeNbOA, APryMeHT COAePXKHT OATH ATPHYTOB, 8 3HAYcHHEe PYHK-
oMY — TPH. 3aNMCHBAA 2TY PYVHKOHI0O KAK OTHONIEHHWE, ME IOJIYIAM
OTHOIIEHHE ¢ BOCEMbLI0 ATpHOYTAMH, pasfeieHHHIMM Ha ABe TI'DyIOIEBL
nepBan 3agaeT APryMesdT GYHKOMH, BTOPAA — e¢ 3HadYeHHe.

BypeM HasuiBaThk OTHOmIeHPe (PYHKIWHOHAARHRIM, €CHH €ro ATpUOY-
TH MOKHO pasOHUTEL Ha ABe I'DYNNE TAK, YTO0OE 3HAYEHHA OAHOM rpyH-
nH ATpESYTOB ORHOZHAYHO ONpeReNAAH 3HAUEHHA APYroli rpynimei.

H CJIOBAMH, NEePBAd rpynnma arpulyTOB MOXKeT PACCMATPHBATHCA

KAK APTYMEHT HEKOoTODoili GYHKOHE, 4 BTOpAad Ipynna OoOpeAeiadeT 3Ha-
geHHe »Toill pyEKkOun. Boece He ofazarennHO, TTolHl aTpElyTH OZHOIL
rpynnsl GHAM COCeAHUMH B 3aNHCH oTHOomeHHA. Ecau orHOmMeH=me
OYHKOHOHANBHO, TO HAGOp arpulyTOB, OTHOCAINMXCA K ADPIYMEHTY
, 3afaBaeMoll 5TUM OoTHONIeHHMeM, OyAeM HASHBATL KAIUEBMM.

PacoMoTpHUM AJA OpUMepa OTHOUIeHHUe, safaHHoe TaGauneit 4.15.

ATpulyr Adpec He MOKeT GRITE KAIOUYEBHIM, MOCKOABKY B OAHOM
AOME OKA3AJOChE HeCKOABKO TenedonoB. Ecnu cpeay BAAReNbleB HMe-

0TCA OfHODAMHABLIE, TO AT-
pubyr Baadeaey TaK:Ke He MO- TaGmua 4.15

aeT GHTH KAIOUYeBHIM. A BOT Homep | Bnagene Anpec
Homep TenedoHa — 5T0 KIWO- "
geBoil arpmlyT. Cropee Beero, 111-22-33 | Weanos Hesckwit, 17

KiodeBMM Oyzer m HaGop us
ABYX aTpubyToB Baaderey— | 122-33-44| Tfetpos | Qokranxa, 4

Adpec: canmKoM Mana Bepo- 123-34-45 | Cupgopos | Nurosckwii, 7
ATHOCTh OPOXKHEBAHHMA B JOoMe

ogHODPAMUIEIEB AR BIAKEE- 123-35-47 | Anexcees | JiurosCxuid, 7
na ABYX TenedOHHRIX HOMEDOB
cpasy. lna oTHOmIeHHWA, npen-
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cTaBJeHHOTC TabGauuei, derxko chopMyIHpoOBAT: KpuTepuii Toro, 4roe
Aanuniti HaGop arpubyToR ABNAeTCs KAUYEBHIM. A MMEHHO

. nadop ampulymos xamwueeoit, ecru 8 mabauye nem Oeyx cmpox
¢ odunaxoenm HaGOpoM 3Haveruili smux ampulymos.

0 Kakoe OTHOWeEHWE HA3WB30T GyHKuMoHanbHeM? MNpuesaute npumept GyHKUMWO-
HaNLHLIX OTHOWGHWA.

Q B § 34 B xauecTEe NPUMEPa paCCMATPUBANOCE OTHOWEeHWE SbiTh_OTLOM (OTeld: x,
peleHoK: y). ABANBTCA M 3TO OTHOWEHME DYHKUMOHANLHLIMT ECAn 0a, TO KaKo# ar-
PUBYT CNYXMT ApIryMEHTOM, 8 KBKOA — SHAMEHMEM (GYHKUMK?

e PaccMOTPUM OTHOWSHHE MY3ILIKANLHOE npou3eeaeHne (HazsaHwe: x, aBTOpP: y,
Xapaxrep npouM3asensHun: z). BoT NpUMepH 3HEMEHWA SPryMeHTOR, ANA KOTOPLIX OT-
HOWGHWE MMEET MEeCTO:
MY3bIKRALHOE_Nponsseeqie (Hassanwe: SleSaguHoe 03epo, aeTop: 11, M. Yaidxoscxuit,
xapakrep NpousseneHun: Ganer);
My3bIKambHOG_NPOouaBeReHne (Hassawne: Nuxosas gama, astop: 1. Y. Yalkos-

Tabruya 4.16
Nopsaxoswil | Bnextpomwneil croll
HOMOD

INSMOHTE K L I M| N
19 2 8 8 1
20 2 8 8 2
21 2 8 9 2
22 2 8 10 2
23 2 8 11 2
24 2 8 13 1
25 2 8 13 2
26 2 8 14 2
27 2 8 15 2
28 2 8 16 2
29 2 8 18 1
30 2 8 18 2
31 2 8 18 3
32 2 8 18 4
33 2 8 18 5
34 2|8 18] 6
as 2 8 18 7
36 2 8 18 8

CKudl, XapaKrep NPOU3EeAeHUA: onepa);
MYy3IpIKansHo8_npoussenonne (Bassa-
nwe: Kapmen, aetop: buae, xapakrep
NPON3BROSHMA; onlepa);
My3sixanstoe_npon3segenune (Ha3sa-
Hwe: cumporms N2 8, astop: J1. Ban ber-
XOBOH, XAPAKTEP NPONIBEAGHWA: CHM-
Dorus).

HBNAETCA NW 3TO OTHOWEHWE (YHKLMO-
HanshM? Ecnn ga, To kakoid Habop ar-
puBYTOB MOXHO PACCMATPMBATL K&K
KO4eBs0oil?

PAcCMOTPUM HAa MHOXECTBES HATYPaNL-
HLIX YMGEA OTHOWEHWE CyMMa (Cha-
raemoe 1; x, chnaraemoe 2: y, pesyn-
TAT: 2). OT0 OTHOWEHNE VMEET MECTD
ANA YMCEN X, ¥ W 2 B TOM W TOALKO
B TOM Cay4ae, Korga z=x +y. HAenserca
AW 3TO OTHOWEHHS GOYHKLUMOHBNBHLIMT
Ecnv pa, To xakoit waGop atpulyToe
MOXHO PAcCHMATIMBATL KaK KMIOMEBOR?

B TaGnwue 4.16 ana 3neMeHTOB 4eT-
BEpPTOroc NEpPWOAa YKa3aHo CTpoOeHWe
BNSKTPOHHEX CNOES,

a) Mepeuid aTpUByT — NOPAAKOBHIA HO-
ME[ INEMEHTA — ABARETCA KNIOMEBLIM.
Kaxwe ewe xmowesbe Habopw atpuiy-
To0B WmeeT 37a Tabnuua?

6) Kaxwe ximanveckue ceolcTea onpene-

naoT Habopt Kmoveswx aTtpubyTos, Bw-
AeneHHLie BaMK B 3anaHWm a?
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rér:*é* FIOrMuecKne PysKLMI M FOTHUSCKNS BLIPMKOHNN

Jlornueckoit pyHrnueil mam, No-ApyroMy, NpeauKATOM HA MHOMKe-
cTBe M HASLIBAIOT TAKYI0C PYHKIMIO OT HECKOJNBKHX APTryYMEHTOB, KOTO-
paa npu aw6oM Haope sHAYeHHH STHX APryMEHTOB M3 MHOMecTBa M
OPUMHHEMAST TOJBKO OJHO H3 ABYX aHaveHunit. O6LIYHO OJHO M3 STHX 3HA-
geHU HasmBaiT Hermaa, Apyroe — JIoms.

B AsHKAaX DpOTPAMMMPOBAHEA YacTO0 HCOOAB3YIOTCA AHTJIHNCKHE
caoBa Toro ke cMmuicna True m False (pexe Jla u Her manm 1 m 0). He-
PeAxo NpeAHNKAT HASLIBAIOT ellle BHICKAsHBaTeabHOl dopmoil, mocKkoas-
KY IIOCJle MOACTAHOBKH BMECTO NEPEeMEHHLIX 3JIeMEHTOB MHOMKECTBA II0-
AYUaeTC HeKOe YTBeps;KAeHHe 06 oTOM Haflope aJleMeHTOB, KOTOpOe AB-
aAgerca aubo HCTHEEHMM, Aubo aoxnbiM. Hanpumep, npeauxar
«CYMMA X H J PpaBHaA 2* OT TPeX apryMeHTOB X, ¥ H 2, PACCMATPHUBAES-
MBIl Ha MHOXMXECTBe HATYDAALHHX 4YHCeJ, NPUHAMAaeT 3pageHue Heru-
Hanpu x =3, y = 4, 2= 7 u gHauenne Jloxxkp npu x = 2, y =2, 2= 15,
IIo asanornu ¢ oSmuM 06o3HaYeHHNEeM B MaTeMaTHKe (PYHKIUH Kak
f(xy, x5, -, X,;) B KauecTBe 00miero oGo3HadeHHs NpeAUKaTa MLl OyzeM
HACHOJAB30OBATE 3alUCh P(xy, X3, .., X,;). BIIpoueM, BMecTO P MOMHO HC-
moAb3OBaTH A0y GyKBY JaTHHCKOTO asbasura.

B npusesenHOM npuMepe HepeMeHHHE X, ¥ U 2 ¢BoOOZHEB B TOM
CMEIC/IE, UYTO MOTYT IPDHHHMATEH JI0GHe 3HAYEHHSA U3 MHOMKECTBA HATY-
pansHNX yucea. IlosToMy AaRHAA Jormueckas GyHROUA MMeeT TPH ap-
rymeATa. HO He Bcersa YHMC/JI0 apryMeHTOB JIOTHYeCKOH (yHKDHM COB-
najgaerT ¢ YHCJIOM GHUrypPUPYIOUIEX B ee ONMCAHAM IlepeMeHHHX. Pac-
CMOTPHM, TAKOll IpeAHKAT: «CYIIeCTBYeT X, AIA KOTOPOTO CYMM& X B ¥/
paBHa 2». XoTA B ONMCAHMM QUIYpDHDYIOT TPH NepPeMeHHEIEe X, I H 2,
NOACTABAATH YHCAA MOMKHO TOALKO BMECTO ABYX M3 HMX — ¥ ¥ Z. Tak
9TO 3AECh TOJBKO JABA apryMenTa: y M z. B rabmmane 4.17 npuseaeHn
3HaYeHNA AaHHOM JNormvYeckod GYHEOHMEH AJA HEKOTOPHRIX Ha00pOB
3HAYEHHN APryMeHTOB y M 2 (a-;'o-r OpeANKAT MB PACCMATPDHBAEM HA
MHOMKECTBe HATYPAJLHEIX YUCeN).

Tlepemennaa x B Taroil dynx- TaGanua 4.17
ouM HasmBaerca cepuzannol, Ilpn
3TOM TOBOPAT, 4YTO NEPOMEHHAT X | g | o | SHENOHNS | (o oy
CBASAHA KBAHTOPOM CYIIECTBO- GynimM
BAHEA. (N4 Hero ecTs cChoemu-
ansHOe oOo3Hauenme: 1. Ilpomc- 112 Mcrtea |Nopxogur x =1
XOoMleHMe ITOr0 3HAKA NPOCToe:
B AHMAHHCKOM ciaoBe <«Existe — 2] 2 n He cyuiecTtayet
CYLIeCTBOBATh -— B3ATA Hep-. OXb nOAX0AAWero x
Bag OYKBA M CHMMETPHYHO OTpa-
JKeHA OTHOCHUTEJNbHO BepTHKadb- | 3§ 5| Wcruwa |Nonxoput x = 2
Ho#t ocH. C moMOmBIO BTOTO CHM-
BOJA pacCMATPHBAEMBIN HaMH
NpeAMKAT samMcHBaerca Tak: |5 | 3| Joxw :loenxomituero! i
Jx(x+ y = 2).




Tatnuya 4. 18 Bopouem, nepeMeHHAA MOMET
OLITE CBABAHHOH H HO-APYIOMY.
x| 5 | Snavenne KommeHTapwii PaccMoTpEM, AJAf IOpHMEpa, HA
PyHxumn MHOJKEeCTBEe HATYPAABLHLEIX HHCENR

5 OPegAKAT «AAA J0{oro y BRIIOJ-

Eep;g 1+ g_.l HEHO HEepPABeHCTBO X + ¥y > Z».
¥ Brech CBA3AHEOHN TepeMeHHON 8-

1911 Hcmna

112 noxs He nopxogur anercd y. IlpuMepn 3navennii s1o-
y=1 ro npeJUMKaTa OpHBeAceHH B TAb6-

He noaxogmr, aune 4.18.
3|5| nNoxe [ nanpumep, B srom ciygae rosopaT, 9ro
y=2 NepeMeHHAS CBABAHA KBARTOPOM
peeoSmuocTn, KOTOpHI obosnavua-
5131 Meruma fipu moGom y 10T cuMBoJIoM V. Ero mpomcxo:kae-

88pHO 5+ ¥>3 | gpe amanormumo: or cnosa <«Alls
(Bce) B3ATA HmepeBadg OYKBAa H CHM-

METPHYHO OTDAa’KE€HA OTHOCHTENHHO IOPH30HTANBHON ocm. C moMomsbIo

STOT'0 KBAHTOPA AAHHKI NpeaHKaT 3anHmeTca TaK: Vy(x + y > 2).

B mpegHraTe MOryT OKA3ATHCA CEASAHHHEIMH He 0JHA, & HECKOJIBKO
nepeMeHEHX. Hanpumep, MOXHO PACCMATPHBATL HpeAMKAT Vy Jx (x +
+ y = 2) — ana moBoro y cyimecTByeT X, Takoif, 94TO BEIDONHSIETCA pa-
BeHCTBO X + y = 2. Wam apyroii npeaukar: dx Vy(x + y = z) — cyme-
CTBYET X, Takoil, uTo aa aoGoro y BHNOJHSETCA PABEHCTBO X + Yy = 2.
Kaxxamit us HUX sBaderca Jdorudeckoit pyHrmueil or oAHOTO aprymes-
Ta Z, HO 3T0 pasHHe (yEKunH., Hanpumep, HA MHOMKECTBe LENBIX YH-
ceJl meppas U8 9THX GYHKIuH# npH AnboM SHAYEHUH apryMeHTa 2 IpH-
HAMaeT 3HAYeHHe HMcTHHA, B TO BpeMA KakK BTopas (yHKIHA HA TOM
JRe MHOXECTBe NpPH Jwo6oM 3HAYEeHWH APryMeHTa 2 IPHHUMAaeT 3Ha4e-
aue Jloxxs, Kak BHAUTE, DOPAAOK, B KOTOPOM YIOTpeOJEHEI KBAHTOPHI,
HMeeT NPHHIHNHAILHOE 3HAYUEHHE,

Ecnu B npeAuKaTe Bce NlepeMeHHBIe OKA3aJUACh CBASAHHBIMHA, TO
TAaKoil HNpeANKaT ABASeTcA BhICKA3KIBAHMeM. Hampumep, npeAUKAT
V2Vy3dx(x + y = z) — 9TO BHICKASHIBAHUE, YTBEPMAAIOMEE, 4TO AIA
AOOBIX YHCENI Z M J CYIIECTBYeT HX pPasHOCTR (0OHa o003HAYeHA Iepe-
MEHHO# X). DTO BHICKASHWBAHAE HCTHHHO HA MHOMECTBE IEABX IHCEJ,
HO JOXHO HAa MHOYXECTBe HATYpaidbHBEIX umcea. HHoatomy, obcy:xpan
CROICTBA TOr0 HAHM HHOTO NPEeAHKATA, HAJO BCeTAA YKA3HIBATH MHOMKE-
CTBO, HA KOTOPOM OH paccMaATpHBaeTcA. BrpodeM, H ANSI YHCHIOBHIX
GyaROU, KOTOPEIE BH Y6 MHOTO JeT HIYJaeTe HA YPOKAaX MaTeMaTH-
KH, caMoe IIepBoe, 0 YeM HAeT pedb, — 9T0 HX 00JacTh OnpeAcNeHHA.

Hap normuecknMH (PYHROHAMH MOXXHO BHEIDOJHATL BCE Te Ke
JIOTHYECKHEe OIepANH, KOTOPEle PACCMATPHBANUCE HAMH AN BRICKASHI-
BaEmii B § 30. ITo6H BRMUCAATH 3HAYCHHME TAKON <«cocrapHOM» GyHK-
IHMH, AOCTATOYHO SHATEH JOUHYECKHe SHAYeHHMA (QYHKOHUHE, H3 KOTOPHIX
oHa cocraBneHa. Hanpumep, sorudeckana ¢pynxknua P(x,, Xj, ., X,) OpH-
HUMaeT sHaveHne HceTHHA TOrga M TOJRKO TOrAa, KOIJA JIOTHYECKAad
dyarnua P(x,, X5, .., ¥,) OIpAEHMaeT 3Ha4YcHAe JIOKD,
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IIpu cioBecHOM ONHCAHUM JIOTHYecKOo# GYHKIUM IOCTPOeHHe OT-
PHLAHHAA K KAKOMY-JIU00 YTBED:KJACHMI0O MOKHC BHINOJHHTL JoGabBie-
HueM caoBocodeTanusa <HeBepro, 4ToO...», mOCHe uUero ciaeayer HCXOX-
Hoe yTBepxRIeHEe, Hanpumep, OTPHOAHHe BEICKAIHEBAHUSA «fI momrejn
B KHHO» MOKHO BHIPa3uTh Tak: <HeBepHO, uT0 a1 momesa B kKEHO», IlpaB-
A8, TAKHM 00PA30M CBOI0 MBICAE BHIPARKANT KpaiiEe penxo. OOHYHO ro-
eopAT: «fI He momea B KuEO»., HoO 3aMeThTe, UYTO HH oAHA U3 Qpas
«He a momen B knHO» U «f monlesl He B KMHO* He ABJAAeTCA OTPHIA-
HHEeM MCXOAHOrO BHICKASLHIBAHMSI.

A Temeps pacCMOTPHM, KAK CTPOHTCH OTPHIAHEE BHICKAIHIBAHMA,
NOJYY¢HHEOTO CBASHBAHMEM IepeMeHHON IpH mOMOmM KBaHTOpa. Bor
OpEMEp BHICKASHBAHHA: <«Bce yYeHHKH Hailero KJacca HMeEWT AOMA
KoMubiOTEp». Ero orpunanueM asaseTcs BHICKasHiBaHMe <HepepHo, uTo
Bee YYeHHKH HAIINEro KJacca MMEOT AoMa KoMnoeloTep». Ho KammoMmy
fAICHO, YTO 5TO BBLICKASHIBAHHE PABHOCHALHO Takomy: <«CymecTeyer yue-
HHK Hamlero KJAacca, y KOTOPOro AOMa HET Komuelorepar. Kax Bmam-
Te, OPH NOCTPOEHMH OTPHIAHHA KBAHTOP BceolmMocTH mpeolbpasyercs
B KBAHTOD CYIIeCTBOBAHUA. Bojiee TOuHO, ecan uepes P(x) o60sHAYHTEL
OpefHKAT «YUeHHK X NMeeT JOMa KOMIBLIOTEP», TO NCXOAHOE BEICKASHI-
BaHHe sanumerca Tak: Vx (P(x)). A ero oTpHIAHMe 3aNHIIEeTCS Kak

3x (P(x)). AHANOrHYHO MOXKHO O0BLACHHTE, MOYEMY TP TOCTPOSHHHU OT-
PMIIAHUSI KBAHTOP CYIIECTBOBAHEA 3AMEHAETCH KBAHTOPOM BceoOmppocTH,
HArak, ana aoruveckux GyEKOAH, HMEIOMHUX BHJ

Q%) QoXy ooo XL (P(Xy, X35 vevs Xy Yys Yo oves Ydhs

rae @,, @, ..., @, — cuMBOIH V mamE 3, X, X3, ..., X, — CBAIAHHBLIE
NepeMeHHBIe, Yy, Yas sy Y, — CBOOOJHEIe IlepeMeHHHIe Ipegukara P,
CHpABEAJIARO CJeAYIOlee NMPABUIO NMOCTPOSHHSA OTPHUAHUA. YToOL Mo~
JAYYHTH OTPHILaHHMEe JIOTHYecKo# GYHKIINM, HARO KAKALIN KBaHTOpD Bee-
O0IIHOCTH 3aMeHHMTEH KBAHTODOM CYIIeCTBOBAHMA H Haobopor, a mpexu-
KaT P saMeHHTh €ro OTPHIAHHEM.

E R b A AW PR A LT B o 2 D AR e oy R

o Kakyio GyHKLMIO HA3LIBAIOT ROrMYECKONHT MpueeguTe NPUMEepsl NOTMYSCKHX GYHKUMIA.

e a) Ana npeavxata «CyWecTeyeT x, ANA KOTOPOrD GYMMa X W J PaeHa 2», pacCMarpu-
BASMOM0 HA MHOXECTBE HATYPANLHLIX YWMCEN, HA3DBPWUTE ewe OAHY Napy 3HAYeHWIA ap-
FTYMEHTOB, ANA KOTOPbLIX STOT NPEAMKAT MCTUHEH, W OHY Napy, ANA KOTOPOA OH NOXEH.
6} Ana Toro xe npeauKaTa, paccMaTPHBAEMOro HA MHOXECTBE CROB PYCCKOro S3bd-
ka {CnoxeHwe 3NLCh MOHMMABTCA KaK Onepauns KOHKaTeHauuu), onpensanTe sHave-
H{e 3TOro npeawkarta, ecnu y = Eab, 2z = Masens; y = Mene, 2z = MNa3ens; ¥ = lasens,
z = [a3ennb.

0 Ana kaxmoro M3 NPOAMKATOB, NPUBEASHHLIX B NYHKTAX G—@, YKSXMTE, CKORLKO
APryMeHTOB OH MMEET, W Ha30BUTe, KakWe ero nepeMeHHue ceoboAHL, a KaKkue
CBR3AHH.

a) CyiecTeyeT TOMKO OfIMH METANA x, KOTOPLIA B PARY AKTMBHOCTH PacnonaraeTcn
MeXay 3MEeMEeHTAMM ¥ U Z.
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6) Her Takoro XMBOTHOMD X, KCTOpOEe B PAAY 280MI0UMHM pacnonaranoce Ou Mexay
MHBOTHEMH ¥ W 2.

8) AnA xaXAOro XWMHMECKOro SNEMEHTA X CYWEeCTBYET XMMHYECKMH SNeMENHT i,
C KOTOpLIM x OOPAasYeT coeanHeHwe.

PaccMoTpUTe NPEAMKATE, 3808HHEIE HA MHOXECTSE HATYPANEHLIX YWCen:

8) x — HEYETHOe YMCND, M ANa MOGOMo HEYETHOMD YWCNA ¥ BHINOAHSHO HEPABEHCTEO
xSy

0) x — npoctoe wicno, M ann MOBOro NPOCTOND YHCAA I BLINDAHEHD HEPABBHCTED
xSy

A Kexporo na aTvx NPEOMKATOS YKEXWUTE BCO TE AHAMGHWA ATYMEHTa X, AR KO-
TOPRIX SAHHLI NPeaMKAT WCTHHEH.

Paccmotpum npeankat P(x, y): dwiypa x BnucaHa 8 purypy y.

a) MycTte x NPOBErasT MHOXECTBO BCEX TPOYTOMLHWKCE, PACNONOXEHHHIX HA HEeKOTO-
PO NNCCKOCTW, 8 ¥ — MHOXECTBO BCEX OKPYXKHOCTEH Ha TOH xe nnockocTH. Kax-~

[0e M3 BLICKALIBAHWA
Yx Yy (P(x, p)); Yz 3y(Plx, 1))

Jx Yy (P(x, 1)) 3= Iy (Plx, 1))
SANMWMTE NPEANOXOHHeM PYCCKOro Asbika. ONpeaenvTe, KaKkoe M3 HUX MCTHMHHO,
a KaKkoe N0OXHD.
0) Bunonwute TO X6 3a0aHME, YTO M B NYHKTE &, 6CMM x npofieraeT MHOXECTBO BCEX

OKPYXRHOCTEH, PACNONMKEHHLIX HA HEXOTOROW NNOCKOCTW, 8 ¥ — MHOXECTEO BOeX
TREYrOABHVKOE TOH Xe NAOCKOCTH,

Paccmorpmm npeavkar Pix, ). Purypa x snucaHa & ourypy p.

a) Nycte x npofieraeT MHOXECTBO BCEX BHIMYKALX YOTHPEXYTONBHNKOB, 8 ¥ — MHO-
KECTBO BCEX OKPYXHOCTEH. YKaxuTe, ONA KaKHX W3 YoTLIPEX BAPMAHTOB KBAHTOP-
HEIX NPHUCTABOK Vx Vy, Vx dy, 3x Vy, 3x Ay nocne CBASLIBAHWA MMM NEDEMBHHbIX
& npeawkaTe P(x, i) NOMMAeTCA UCTWHHOE BLICKB3LIBAHWE.

G) BoinOnHMTe TO X& 380aHWE, YTO M B NYHKTE &, 6CMM x NpoleraeT MHOXeCTBO BCeX
OKDYXHOCTEH, & § — MHOXSCTED BCEX BHIMYKALIX YSTHIPEXYTOALHINKOB.

B ofuacimTencHoM TexkCTe naparpada Goino NOKAZaHD, uTo NOrwHecKWe dyHkumu
Vx 3y (P(x, ¥, 2)) w 3y Y (P(x, v, 2)), soobie roBOpA, PA3NMUHL.

a) Paanwtil U pyrusm Vx Yy (P(x, y, 2)) n Yy Vx (Px, y, 7)), Tae P(x, y,3) —
NPOM2BONEHLIA Npeawkar oT Tpex nepemaHHbix? A dywumn Ix Iy (Pl(x, ¥, 2) W
3y 3x (P(x, y, DN

6)* MasecTHo, YTO BhiCKazuBaHke Jy Yax (P(x, 1)) wCTWHHO, MOXHO MM YTBBPXOATL,
YTO BLICKA3bBAHWE Vx Jy (Plx, i)) TOXEe UCTHHHO?

Ha smHoXecTEe HaTYPanbHbiX YCEN 3a0aHbl CReayiowmwe npeamkatel: N{x) — wicno
x HeMeTHO; IXx, y) — 4WCNO x AGNWTCA HA HMCAO . MCNOML3YA yKasaHHLIe Npeam-
KaTel, 3ammLmTe NOAXOAALWEH GOPMYAROH KIXADE W3 CRSAYIOMX YTEODXAOHMA:

a) YUCAO X METHO;

G) WCNO X — HEYETHHIA ASMTENL YCRA I;

B) YMCAA X W [/ PABHL;

r}* wcno x paswo 1;

A)* wacno z — HanBonulunid ofwMid penvTens wcen x v i;

e)* yucna x M ¥ 83aMMHO NPocTe (T. a. ux Hanbonulwwii ofuwmi aenuTens pased 1);
K)* WCAO x NPOCTOS;

3)* YMCNO x PaBHO 2;

M)* eCAM x — NpOCTOe YWCNO, TO Ana mooro wwena ¥ NWio x Wy B3ANMHO NpPoCc-
Tol, (G0 ¥ AENUTCA HA X;

K)* juolice uncno, Gonuiuese 1, MMEET NPOCTOH DeMMTeNb.
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Q Ha mHOXecTee HaTypanbHbix Yyucen 3apaH npeavwkat Ulx, y, 2). Yucho z pasHo npo-
M3BEAEHNIO YMcen x U . MCNonbaya STOT NPEAMKAT, 3anMuMTe noaxoaswein ¢op-
MYNOH KEXA0E U3 CRSOYIOWMX YTBEDRDSHMI;

a) YMCNo x — penMTens YMcha y.
G)wicna x M y PaBHH;

B} wCcnD x pasnp 1;

r)* WaCcno X NPOCTOE;

A)* YUCND x ABAABTCA CTENSHLIO NPOCTOre YKucna.

@ Hixe NPUeaaeHo HECKONLKD NaP BLICKA3LBaHUWA. OnpenenMTe, B kakMX Mapax OAHO
BLICKAILIBAHME ABMASTCA OTPHLAHWEM ADYTOro.

a) «Ha yue ceetTuT conHugs U «Ha ynuue nacmypros.,
G) «<Ha ywue csemir conmye» v «Ha ynmue vasT Aoxabs.
B) «Hncno 3 NPOCTOR» U «HWCNO 3 COCTaBHOEw,
r) «4ucno 1 npocToe» u <Hucno 1 COCTaBHOS».
a) «B knacce ecTb YWeHMK, KOTOPGLE pelunn Bce 3a0suM KOHTPOABHOW paGoTis
«Bmmmmuxmmmmmﬁumamuammmwoﬁ
a) «B xnaooe 6CTb YYeHMK, KOTOPHIA pewmn BCe 38A8YH KOHTPONLHONW patoTul»
w «B xOHTPOMLHOHW palioTe ecTb 23a43HME, KOTOPDS HE PEUMNN BCE YHEHHWKHU KRaccar.
x) «BCe wiCna vppaumMoHantHbls W «CylecTBYeT MPPALMOHANEHOE YMCNOs,
3) «fina MoGOro YWMCAa x CYWECTEYET YMCA0 Z, ANA KOTOPOrd NPOUSESHeHHe xz pa-
LMOHANLHO* U «CYLIOCTBYET YUCAROD X, ANA KOTOPOro NPOM3BEASHNE X2 MPPaLMOHANB-
HO AR NICBOro YwacnRa 2»,
H)* «Bee HeYeTHLIE YWACHRA NPOCTHIE» W «CYLIBCTBYET HBYSTHOS NPOCTOS YUCAO».
® Hinke NPUBENEHO HECKONLKD Nap normdeckmx dyrkumii. ONPeNennTe, B kaxux napax
onpa normdeckan GynKuma  ABARETCA OTPHUAHMEM OPYrodl GyHKLUM K3 TOl xe naph.
a) «Hucno x NoACXMTENLHO U «NHCND x OTPHLATENLHO>,
G) «Oun mo#i apyr> u «OnH moii Bpars.
B) «YYeHMK PElUWN BCE 3AB3HWMA KOHTPONLHON paloToi» ¥ «EcTb 3an8HMe KOHTROMNG-
HOH paloTel, KOTOPOE YWeHHK He pelMn»,
@ a) Ha MHOXECTBE AOACTEMTENLHLIX “WCEN 3a0aH NPSOMKaT
VY (aly — x(y - 8)+1>0).
VKAKUTE BCE 3HAUSHWUA NBPEMEHHON ¥, JUW KOTOPLIX ITOT NPeaMKAT HCTHHEH.
G)* BLNONHUTE TO Xe 3a08HHWEe, YTO W B NYHKTE &, 6CNH NPEOMKET 3a048H Ha MHO-
XECTES NONOXUTENLHEIX YMCEn.

{)61/] Ronma CYBR Access

JlornueckHue ($YHKONH, PAacCMATPHBABIIHECH HAMH B KaJecTBe
OpEMEePOR B OpeARAyIieM naparpade, 6uam JOBOALHO DPOCTHIMH M Jer-
KO SanHECRIBAJHChL HA €CTECTBEHHOM d3eiKe. HO KOoMOLIOTED, KaK BH
3HAETe, MOHEMAST TOABKO dopManbuuii aswk. U awbolt popmannubiik
HCOONENTEN:, KAKHM, B 9acTHOCTH, ABngerca CYB] Access, TOXRe oo~
HHMAaET TOALKC GopManbEHi A3HK. Bor 06 oTOM a3bike B molizer y HAC
peub. OCHOBY €ro COCTABAANIT JOTHIecKHe QYHKIHE, 0 KOTODHX MH
PACCKASLIBANM B NMpeALiaAvieM naparpade.

A Temeph BCOOMHHTE BAaIl ONKT obpamjeHAa ¢ YHCAOBHIMH GyHK-
ODBRAIME Ha ypoxax MaTeMaTuru., Hsobperenne Gyxkpennnx obosunavenud
nepeMeHHHX ¥ ASHKA (OpPMYA AA4 3a0HCH CBA3EH MEXRIy HHMH CTANC
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PEBOMIOMMOHHEIM maroM. Bor u ana JormuecKnx ¢byHKIMHA ecTecTEeH-
HO BBECTH HEKOTOPLIH ASHK GopMys, DO3BONAIOUHA OTHOCHTEALHO MIPOC-
TO H JOCTATOYHO CTAHZAPTHO 3AOMCHIBATE HX. CTpoarca aTH POPMYIIH,
KaK H (opMyasl BE anrefpe, H3 HEKOTOPHX «KHDIOIMMAKOBY, COCATHCHHEIX
3HAKAMH omnepanuii, Jlna anrefpaHYecKHX BRIDAMKEHHH <«KHEPOAYHKA-
MH» BEICTYIAIT YHCJA B IepeMeHHEEe, B KaAYeCTEe olepanmii BRICTYIA-
10T apudMeTHUECKHe OoNlepallHy — CJIOSKeHHe, YMHOYKeHHNe, BHYHTAHHE
H JejleHHMe, A TAKIKe HEKOTODHE CTAHAADTHBHIE QYHKIMHM (IoKasaTeNb-
HAA, NorapapMEYECKad, TPHIOHOMETPHEYECKHE H T. II.).

Yrto e BHICTYNAET B POJH «KHPOHYHKOB# JIOTHYCCKOTO BHIDAXEe-
HHA? OTO HEKOTODHeE CTAHZADTHHE IPEeAHKATH, OIpeAeadAlonIne, HC-
THHHO HJAH JOYKHO YTBepXJZeHHEe 0 TOM, YTO IIPH 3aZAHHHKX 3HAYEHH-
AX mepeMeHHBIX OHH HaXOAZATCA B 3aJaHHOM OTHOIIeHHH. B Kadecr-
Beé TAKHX OTHOmMeHHH o6pYHO PHTYPHPYIOT OTHOIIEHHUS CPABHEHHSH
= (paBH0), <> (Be paBHO), < (MeHBImE), > (6oabme) m T. 0. Boaee Tou-
HO MOYXHQ CKA3ATH TaK: ATOMAPDHMM HAZHBACTCH OTHOUICHAE BHIA
A6 B, rae An B — odnomunnbie BHPAKeHHUSI OT NePpeMeRHBIX, & § —
OZUH M3 CHMBOJIOB OTHOIIEHNS CpaBHeHHA. OAHOTHIIHOCTH BHIpAXKeHH
03HAYAET, YTO IOCJe BHIMHCAEHHNS HMX 3HaYeHHM aas awoboro AomycTH-
moro Halopa mepeMEeHHBIX MBI DOJIyYaeM 3HadYeHHs OAHOIO THHA, Ha-
OpHMEp YHACAOBOTO, WIHA CHAMBOABHOTO, MIH eme Kakoro-aubo.

Temepr MOKHO (GOPMANBHO ONPEREJHTH JIOTHIECKHE BBIPDANCHHA.
Mu OyaeM 0003HAUATE HX CONBINNMH JATHHCKHMH OYKEBaMH.

1. Beakoe aToMapHOE OTHOIIEHHE €CTh JIOTHUECKOe BhIPAXKEHMe.

2, Hernna 1 JIoxXb — JIOTHIECKHE BBIDAYKCHMS.

3. Eciim A — JOruvYecKOe BBIPAJKEHHE, TO BHIpaKeHHe He (A) To-
JKe JIOTHYeCKOe BhIpa)KeHHE,

4. Ecin A 1 B — norHYeCKHe BHPaKeHHdA, TO BHpaKeHHA A u B,
A unu B u ne B Tome ABAAIOTCA JOTHYECKHUMH.

Bor npuMepH JOrHYeCKHX BHIPDAMKCHHIA:

ne (x = CJIOH),
(x=2+2) u y>2%x+3).

IIpasuaa 1—4 onpegensoT GOPMAABEYI0 I'DAMMATHKY S3BIKA JIO-
TEYeCKHX BHPaKeHHH. 3aMeTHM, UTO B OIpPeAeIeHAH JOTHHeCKOT) BRI-
PasKeHHA MB HCHOJBL30BAJH He BCe JIOTHYECKHE OouepammM, HO HTO He
CKA3BIBAETCA HA BOSMOMXXHOCTAX JAHHOTO SASHKA, NMOCKOJBKY, KAK BE
SHaeTe, ONepAlAM <«CAeJOBAHHE», <«PABHOCHABLHOCTBLY, <MCKJIOUAIOLIEe
HAH+ BBIPAMKAIOTCH Uepes YKasaHHEe TpH onepaumnu. Ho geno Tyr He
B 9KOHOMHH HCIOOJIb3yeMHX onepanmii, a B ToM, uro CYB]l Access
BOCOPHHUMACT, KAK MK 9yTh mo3Xe yleamMcd, S3BIK JIOTHYECKHMX BEI-
PasKeHHIH ¢ omepanHAMM OTPHUAHHSA, AHSBHIOHKOHH H KOHBIHKIHH,

JloruuecKue BHPAsKEHNA HYKHH AJAA TOTO, YTOOL KOMOBITEDY HA
IOHATHOM AJNd Hero A3HKe cHOpPMYAHPOBATE, ¢ KaKod JIOTHYeCKOH
dyaxnuelt eMy HALMEKHUT HMETh JAEN0.

IlyeTsr Temepr HA MHOMREeCTBe M HAM AaHO HeKOTOpPOe OTHOIUeHHe
¢ arpubyraMm x,, Xy, ..., X,. PACCMOTPHM JNOTHUeCKYI0 (BPYHKIMIO OT
TEX e IepeMeHHHX (He o0A3aTeAbHO BCex). BoabMeM NpPOH3BOJILH
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HabGop aHAUYeHHUE aTpuOyTOB, KOTOPHIH NPHHAAJCKHT AAHHOMY OTHOIIE-
HE0, IlogcTaBmM 3TH 3HAYEHHA B JOTAYeCKYI0 PYHEOMUI0O BMeCTO COOT-
BeTCTEYIOHINX NepeMeHHHX. Toraa noruueckas PyHKIUS NPUMET onpe-
JeNleHHOe SHadeHMe. BrifepeM Hu3 BcexX HaGOpOB sHaueHuUM aTpudyToB,
OPHHAINEKAINUX JAHHOMY OTHOLIEHHIO, BCe Te, ANA KOTOPHIX AAHHAR
$yHKIUA npuHUMaeT sHadeHue Hernua. Taxyio omepanuio Hag or-
HOLUIEHMEeM HASHIBAIOT (GEALTPANHEH, a caMy JAOTrEYecKY0 GyERIAO
HasuBaWT (pEALTPOM. Ecau oTHOmeHme zamaHo Tafaunoeli, T0 $misTpa-
OUA NPAEBOJHT K O0TGODY TeX CTPOK, B KOTOPHX CTOAT 3HAYeHEA ATpHUOY-
TOB, JAKIOUX HCTHHHOE 3HAYEHMe 3aAaHHOH Jormdeckoil dyuKmuu.

Kax BM nmoMHHTe, TAGIHIN — 3TO OCHOBHOM cnocof nmpeacrarnie-

HEA nHPOpMAIMH B peadnuoHEHX 6aszax JaHHEIX. 3Earkomachk ¢ CYB]]

, Bbl PACCMATPHMBAJA H GHALTPALOHMIO, T. €. oT60p cTpoK Tab;mmE,
YAOBJIETEODHIOIMIX YCAOBHAM 3aONCAHHHEIM Ha OnaHK QBE (ackmz G6nan-
ra mpexacrasner Tadmuueit KII. 5). Teneps, ML HazeeMcs, BAM NOHAT-
HO, 4TO Ha OmaEK QBE BN cnenmmanbHEIM 00pazoM 3aINCHIBANH HeKO-
TOpHIA npeaukar (6ea KEaHTOpOB!), B KOTOpOM HMeHAa ATpHOYTOBR — 9TO
HMeHa TepeMeHHBIX, ¢ MOMOINBIO COI3A i B HEM COSAHHEHHI ATOMAp-
HEle OTHOIEHMSA, CTOAIIHE B OAHON CTPOKE, A NOJYIHBIIHECH TARHM
ofpasoM CJIO’KHBEIe BHIDAJKEHHA COSAHHAITCA COIO30M uau. Hrak, Ha
6aanke QBE sanuCHBaeTCA He UTO HHOS, KAK JOTHIECKOe BHIDAKEHHE,
OPeACTABNEHO OHO B AHZBIOHKTHBHOM HOopManbHOil dopme. Urobm sTO
VBHIETH, AOCTATOYHO «CIMHUCATEL» ero ¢ 6aanxa QBE mo yrkasanHEM mpa-
eunaM, Hanomumm (cm. § 32), uro no0boe CioKHOE JOrHYecKoe BH-
parxenHe MoOXXeT OBITH 3AIHCAHO UYepe3 HpOCThHE ¢ HMOMOIBIO JH3B-
IOHKTHBHOHI HOpMAAbHOHK dopMu. Tar uto puarTp B CYB]I Access —
9T0 daxTHIeCKH GeCKBAHTOPHOe JIOTHUeCKOe BHIpaKeHHe, SanUcAHHOe
B IUZBIOHKTHRHOH HopMaJdLHOH dopMe.

HasepHoe, y Ba¢ BO3HHK BOOPOC: HOMEMY B A3BIKE JIOTHUECKHX BHI-
paxermii CYBJl Access OTCYTCTBYIOT KBAHTOPM? OTBer Takoii: B ool
§ase ZaHHRIX, CO3EaHHONH ¢ nomMompio CYB/, npHCYTCTBYET JHIUL KOHEY-
HOE YNACI0 SHAYeHWH aaa moboro arpubyra. IlpescTaBuM, UTO ¥ HEKOTO-
poro atpufyra ¥ MHOXECTBO BCeX ero aHaueHM#t — 9ro a,, Gy ..., 4,.
Jlerko moHATL, YUTO TOrAA ANA Mioboro NMpeIHKATA

P(x, Y15 Y2 +++s Yn)

BHIpAYKCHHE
VX (P(%5 Yys Ygs o005 Yp))

PABHOCHJBHO KOHBIOHKITHH
P(ay, Yys Yas ooes Yo} U PG, Yy Yas vovs Yp) U wee U P(@ps Yys Yas o005 Ypds

4 BHPaYKEHHe
Ax (P(x; Y15 Y25 <oes Ya))
PABHOCHABHO AHIBICHKINHK
Py, Y1s Ygs eoes Ya) URE ... URU P(G,, Y1) Yoy ooos Ui)-
Tax 9TO B KBAHTOPAaX NYXKIH HET.
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O6paruMca K HameMmy <«TejJedOHHOMY» HpuMepy. B 0ase maHHEIX
TeneOHHOM CTAaHIHMM MMeeTcsa TabaHIa, B KOTOPOH yKasaHO, KTO MMEH-
HO #ABAAeTCA a00HEHTOM HaHHOTrO TejedouHHOro Homepa (cMm. Tabua. 4.15).
Ona ob6HOBIsIeTCA HedacTo. KpoMe Toro, mmeercsa TabuIa COBEPINEHHBIX
Tesie(pOHHBIX 3BOHKOB (cM. Taba. 4.9), KoTopasa mOCCTOSHHO OOHOBJISET-
ca. Umerorca eme Tabaunel, cofepskamniue cBefieHus ob omuare TesjedoH-
HBIX PasroBOPOB UX BJAJeNbIIAMH, O BEICTABJIEHHH CYETOB H T. . MIMeTh
BCe BTH CBeJeHHA B OZHOHU TabiHIle He TOJBKO HeynoOHO, HO 1 HeaddeK-
THBHO, IIOCKOJIEKY ee 06bem Gyzer orpomed. Ho BOT HacTymaeT MOMEHT,
KOrJa Hajfo BEIDHCATh a60OHEHTaM cueTa 3a TeKymu# mecan. Temeps Ha-
Jo mo Tabnaume BBI3OBOB uepe3 HOMep TejiedoHA onpeAeuTh AG0OHEHTA
M 3amucaTh B cYeT Bce OTHOCHAIMMecH K HeMy BEISOBEI. Ha fA3BIKe OTHO-
IIEHWH 3TO MOXHO BEIPAa3WUTh TaK.

IIycts S(x, y, 2) — OoTHOUIeHHe, MOKA3LIBAIOIIEe, UTO II0 TesedoHy
C HOMepoM X OBLJI PasroBOp ¢ OHYHKTOM Y TPOAOJYKHUTEJIbHOCTHIO 2 MH-
HYT, a A(x, V) — OTHOIIIEHHEe, ITOKAa3LIBAIOIee, YTO U ABJIACTCH BIALEINE-
meMm Tenepona ¢ Homepom x. Ham ke Hy»xHO oTHOmeHme M(v, y, 2),
IOKaspIBalomiee, 4To a00OHEHT U pasroBapMBaJl C NYHKTOM Y B TeYeHHE
2 mueyT. OTHOIIEHHE OIpeAeNAeTCA TAK: MMeeT MEeCTO OTHOIIeHHEe
M(v, y, 2), ecnu cymiecTByeT X, AjusA Kotoporo S(x, y, 2) u A(x, v). B atom
ciay4dae rosopar, 4dro M(v, y, 2) ABnfAeTCS NMPOM3BENeHHMEM OTHOLICHHM
S(x, y, 2) u A(x, v).

Kak BujguTe, mosABMICA KBAHTOD CYINeCTBOBaHHUsA. IIOCKOJIBKY
Access — mHororabauunas CYB]I, To o6bequaeHns Tabaun IPUXOLUT-
cd BBINOJIHATH ONepanyeil YMHOXXeHHs oTHomeHwui. IlpasBza, B JOKY-
meHTanuu K atoit CYBJl Takas omepanusa Ha3LIBAETCA COeIHMHEHHEM
rabmun. ITockonbky Access mmeer rpadpudueckuii maETEepdeiic, To ycra-
HOBJIEHHE COeSWHEHUs TabOIWUIl 0 HYXHBIM aTpuOyTaM IpPOU3BOAUTCH
C IOMOIIBI0 MBIIIKH «IPOTATMBAHUEM BEPEBOYKH» MEXKIY STHMH aTpH-
6yramu. Ha pucyrke 4.1 nmokasaHa Takas CBA3b MexXAy aTpubyramu al
u 01 aByx Tabaun (ogHa HaszBaHa HaMu A, apyraa — B).

Ecau o6 arpubyrax HM4Yero He CKasaHO, TO CBA3b BHITJSALUT
HMeHHO TakK. Eciam ke Kakoii-nu6o arpubyr ms A o0BABIEH KIHOYOM
(cm. §35), To OKONI0O HEro, HajJ «BePEeBOUYKOM» mosBiseTca mudpa 1,
a Ha APYroM KOHIIe MOSIBUTCA 3HAYOK O°. ITO 03HAYAET, YTO KaxKIad
cTpoKa Tabammel A MOXKET 0Kas3aThCid CBA3AHHON C HECKOJBKHMU
crpoxkamMu rtabaunsl B, HO Kadzaa cTpoka Tabaunbl B cBsA3aHa pOB-
HO ¢ OZHON cTpokoil Tabammer A. Takyo cBasbh TabGaul HA3BIBAIOT
CBA3BI0 II0 THIY OXMH-KO-MHOruM. Ecim xe o6a arpubyra o6bsaBie-
HBEl KJIIOYEBBIMH, TO Ha 060MX KOHIIaX MOABJAAKTCHA 1, KOTOpBIe O3HA-
4ai0T, 4YTO B 00eux TaGauMIax Ka)KIasds CTPOKA CBA3aHA POBHO C OJHOMA

CTpPOKOH m3 apyroi rtabmauner. Ta-

R U it i O, 0 ¢Bssh EAsHDAoT CRSSRI0 IO

" a o ~ MUY OAMH-K-oxHOMY. TOGH! aTpm-
a2 _ 62 , OyT MOXHO OBLIO OOBABUTHL KJIIO-

YOM, HYXHO, YTOOBI OH YJOBJIETBO-
Puc. 4.1 Csssb mexay atpubyramu pan TpeboBaHMAM, CHOPMYIHPO-

(nonsimu) al n 61 BaHHEIM B § 35.
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" b Bl S v e T gt O AR, Rl Y T A L
BONPOCHI U 3ARAHUR

@ OGLACHUTE, MOMNEMY B A3bIKE ROTHMECKUX BLIpaXeHWd, Ha xotopom B CYBRL Access
3AMMCLIBAICTCA 3aNpochl Ha PUALTPALUMID, He HYXHL KBAHTOPH.

9 Ann Tabnuu 4.16 {cMm. 3ananne 5 k § 35) yxaxure pesymTar GUALTPALMH OTHOCH-
TEALHO NOTVMECKOR Gymn: «M > 12 U 2 < N < 4». 0 mepuoaniecKol cucTeme
2. . Menaeneeea onpeaenuTe, KakMe XuMuieckue anemenTol GyayT otoGpaHbl STol
duneTpaumed.

9 Hanw oTHOWeHMA Harpyaxa_yywrens (Gamuaun;, Knacc_u_npegmet:} w Facnuca-
H#ue (Knacc_W_npeameT:, AeHb_Heaenu:, HoMep_ypoxa:). Kaxyio wHpOpMauMo Hecer
NPOM3BEABHHE STUX OTHOLLEHWA?

@) nNycre muoxecTeo M cocTouT U3 wucen 1, 2, 3, 4, 5 u 6. Ha STOM MHOXeCTBe 3a-
DAHB CNEAYIOLIME OTHOLLSHWA:

a) R,(x, y): ynCno x DONUTCA M WCNO If;

6) Ry, 2): wmcna y M z Taxos, 4To |y - z| < 8.

Hailawte nponzeefienne oTHoweHwid R, w R,. (Coser. Bocnonwayiitect vabnn-
UAMM, COCTABNGHHLIMM BaMH NPW BHIMNOAHEHUM 3a0aHKA 5 us § 34.)

€ A rakux ueneit ucnonsayetca coeanHenve Tabnnu & CYBA Access?

@ Kakum CBOWCTBOM OOGRanaeT CBA3b arpwlyTos pasHodx Talinuu, ecnv o6a amwbyra
ABNAIOTCA KNIONSBLIAWT

IIpuxoannocs AU BAM COBETOBATHCS, IPEXKAe YeM NPHHATH TO
Han nHoe pemenne? HapepHAKA Aa, U, cKOpee BCero, He OIHAMKAR. Bcee
MLl DOCTOAHHO COBETYeMCHA € APY3BAME H POACTBEHHUKAMH IO CAMBIM
PASHEIM BOIPOCAM.

Ho ecTs u npodeccnoRanbHEE COBETYHKH, K KOTODHIM MBI obpamia-
eMcs, NMOTOMY YTO OHH ABJAAIOTCA CHEIHANHCTAMH IO MHTEPEeCYIoMmEMY
Hac Bompocy. Ecam uenoBsex zaflonen, om ofpamiaerca K Bpauy, YTOOE
TOT NOCOBETOBAJ €My, KaKHe JIeKapCTBA OPHHUMATHL M KAKHEe Tpouneay-
PH AenaTh. Ecam BozEMKaT OpaBoBhie npobaeMbl, HAYT K 10pucTy. Ec-
¥ BOZHEKJH NpoliieMH B CeMBe, TO o0pammaioTcd K ICHXOJNOTY, CIe-
OHAMM3NPYIOIIeMYCcA HA npobneMax ceMeHHRX oTHOmeHul, n T. A. Ta-
KHEX Jofed ME OyleM HASHIBATHE KOHCYJILTAHTANH HJHM JKCIIEPTAMM.

Ho BepHO N, YTO SKCIEPTHOE 3AKNIOYEHUE MOKET JATH TOABKO ve-
JoreK B auvumoM obmiennn? Komeuno, Her, CyIiecTBYIOT COPABOYHHKM
H SHOUKJONSAMM IO PA3NUYHBIM ofjlacTaAM 3HAHMH, B KOTODHX TOMXe
COREPIKATCA COBETH II0 MHOTHM BOJHYIOIDMM 4YeJI0BeKa Bonpocam. Bo-
Jee TOTO, BPAJ JIH BCETAA MOXKHO HANTH TAKOIO >Xe MHOTO3IHAIOLIEIO
qeJIOBeKA, KAK, HAIPMMED, KAKAA-EHOYAD SHIHKIONEANA HJIH Xopoloee
PYKOBoACTRO. OT/IMYHE COCTOMT B TOM, UTO JKCOEPTY BH 3ajanu CBoif
Bonpoc (uau, maolopoT, OH BAM 387a7 KAKHE-TO BOIPOCH), TOCHIe Hero
SKCIEePT TOAYMAJ M JAJ COBET. A COPABOYHMK HA NOMOIb He NPHAET —
caM MM, rAe nMeercs HYRHEBHE mna Teba coper. CoBMecTHTH, Kasa-
A0¢h OB, TPYAHOCOBMECTHMOe — SHOHKIOINeZWYHOCTh SHAHUA A aKTHB-
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HYIO Dearkmrli0 Ha NOTPeGHOCTE NONB30BATeNs — MOSBOJAsAeT OAHA U3 pas-
HOBHAHOCTelHl clcTeM HCKYCCTBEHHOTO HHTENNEKTA, A MMeHHO, TAK Ha-
SHBAEMElEe 3KCHEPTHRIE CHCTEMEBIL.

B corpemennoMm Mupe HEGODMANHOHHBIX TEXHONOTHH HKCHEpPTHHIE
CHCTeMB HaxozaT ece Gospmee npuMeHeHme., KoBCTpYKTOpaAM OHH 1O~
MOraoT nogofpaATh MATEPHANR, M3 KOTOPHX OYAYT M3TOTABIHBATECH Te
MIM HHBIE HUIALAHS: BeZb 3JeCh HAA0 YUYeCTh TaKHe (PAKTODH, Kak
OPOYHOCTE, JIETKOCTH, COUYETAEMOCTh ¢ APYTUMH MATEPMANAMH, IPOCTO-
Ta obpaborku. Hu oaun Marepuan mHe obnagaeT BCeMH STHMU cBolicTea-
MH ozHOBpeMeHHo. BrifpaTs OonTHMANLHEINA BADHAHT IOMOTAIOT MATE-
PHANOBEIYECKHE DKCIEPTHHE CHCTEME.

OKCIepTHBE CHCTEeMBl ADYToro BHAA IIOMOTAIOT BpPAuy OCYIIECTB-
JIATH AMATHOCTHRY. BIpoueM, <JjeuHTh» OBIBAST HAAC He TOABKO NiOZelf
HJIH KHBOTHHIX, HO H CJIO0XKHBIE TeXHUUYECKHe CHCTEMH.

SKcnepTy, 4ToOH AAThH O0BOCHOBAHHEIN coBeT, Hy;KHE 3HaHEAA. Ilo-
ITOMY KaXKAAS SKCOEPTHAA CHCTEMS COZCDIKHT B KadecTBe Axpa 6asy
sHapmil Todl mpegMeTHOl 06nacTH, AnA paGoTH B KOTOpOil mMpeZHA3HAYA-
€TCHA DKCTOePTHAA CHCTeMa. BE yAte SHAKOME ¢ IOHATHeM (a3Ll ZaHHBIX.
Temeps 3e peub HAeT 0 Oazax sHaumil, Y:xe B3 COIOCTABICHHA HasBa-
HEH RaXXIHil, HaBepHOe, OWIYIIAET, YTO B 2THX NOHATHAX JOKHO GHITH
uTo-T0 poicTBeHHoe. UTobHl B »TOM pasobpaTeca, scroMmamM (cm. §11),
YTO 3HAHHMA — 270 HHPOPMANHESA, XPAHMMAR B HEKOTOpOM ob8obimeHEOM
BHJe M rOTOBAA K ODPAMECHCHHIO B CXOMKHX CHATYANHEAX. MOXHO CKA3ATH,
970 AaHHBE — 2TO BCerZa MHGDOpPMAINA 0 KOHKPETHHX O0LeKTaX, B TO
BpeMdA KaK 3HAHHA, KAk MpPABHJIO, BRIDAKAIDT ofInUe 3aBUCHMOCTH Mesk-
AY Pa3HBIMH nNpH3HAKaMH 00BexToB. KoHeuHo, ZaHHLle TOMKe NpPERCTAB-
agior coboit HeKOTOpOe 3HAHME, HO HTO €ro BeChMA YACTHHIL cayuail.

OrMeTEM, UTO pPasnAHYHe MEXAY 3HAHAAMH ¥ AAHHKIMH NPOABAA-
eTCA H B ASKHKOBOM acnekTe. IIpu sanucu 3HaHuil Ha GOpMAaJIBHOM A3H-
Ke (a 3T0 HeoOXoaMMoO, uTOOH AN paloTH co 3HAHHAMH MOXHO Onlio
TIPHMEHATE KOMIBIOTEP) MEl MOJyYAeM YTBep:kAeHUs B dopme mpeau-
KATOB ¢ MepeMeHHBIMH, XOTA He HCKJIIOYaeTcsd, WUTO Bee NnepeMeHHBIE
B 9TOM IOpefUKATe CcBA3AHHEIe, Hanpmmep, npeamear <ziaa modoro Ha-
TYPAABHOTO YHCAS X CYINECTBYeT NpPOCTOe YHCAO ¥, TaKoe, MTO ¥ > X»
BRIDAX(AET SHAHHE, ABAAACH JOBOJBHO HENpPOCTOH TeopeMoif, XoTa H3-
BecTHOM yxwe Epranay. Jdannile 3Ke Bceraa 3alUCHBAIOTCH BHPAXKEHH-
eM, He COJAePRAINUM IIepeMeHHLIX, HanpuMep ducao 101 npoctoe u Sonn-
me umcaa 100.

Hrax, ocHoBy 0A3hl 3HAHHMI COCTABAAIT ONMHCAHAA MOZeed, BhI-
TNONHEHHEEe TMOCPEACTBOM HEKOTOpPOre GopManbHOrO A3SHKA, IOHATHOIO
KOMOBOTEPY. MexIy aTHMH MOJZeNAMM YCTAHABJAHMBAIOTCH JOTHYECKHE
CBA3H, NPEBPaAmIAIoIINe COBOKYIHOCTL MogeNeli, cogep:kamuxcsa B Gase
sHaHUE, B cucreMy. Kak 06a3a BaHHHEIX Kaxaas 6asa 3HaHulM ocHame-
Ha cucTeMoll ynpaBaeHna (coxpamesso CYB3), KoTopasa no3sojsAeT 3a-
TNONHATL M U3MeHAThL 6a3y 3HAHHME (KAK rOBOPAT, PEAAKTHPOBATH $asy),
A TAKXKEe OTBEYATh HA 34NPOCH, HANDABAAECMEC (ase 3HAHMIA.

JIpyraM KOMIOOHEHETOM SKCHePTHOH CHCTeMH SABAAeTCHA OJOK, HA3H-
BacMEN OGRIHO pemareneM. OH MOZeNHPYET XOX PAcCYKIACHMI IKC-
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nepTa Ha OCHOBAHUM 3HAHWII, HMemuxca B 6ase smammit, Ilo-apyro-
MY peImaTesh HASHIBAIOT (MOKOM JOTHYECKOTO BHBOA.

Eme oAHHM KOMUOHEHTOM 3KCHEPTHOH CHCTeMEl ABIAeTcA OJNOK,
NOSBONAIINUI DONB30BATENI0 OOJYYHTH OTBETH Ha Bomnpochl: <HKak
OnlIa moaydeHa JAHHAA peRoMeHAAUMA?» U <«IloueMy skenmepTHas cn-
CTeMa NPHHANA Takoe peimieHme?s» OrTeevuasa Ha sompoc <Kax...», sxe-
OepTHAA CHCTEMA IPeABABAACT OOJAB3OBATENI0 IIAT 38 IIAIOM Bech
Opomece NMOJAYYeHHS DPeIleHHA ¢ YKASAHHEeM HCIOONB3OBAHHHIX (parMen-
ToB Gasel sHaHWA. IIpn orBeTe Ha Bompoc <Ilouemy...» cmcTeMa AeMOH-
CTPHPYET NOcheAHee NPHMeHEHHe IPABHJIA BEHIBOAA, MHEIMHM CJOBAMH,
nocaegHn mar B mpollecce MPHHATHS DelIeHMA.

HaroHen, Ana RaA0i 5SKCOEPTHOH CHCTEME OPEXYCMOTPEH HHATED-
tefic, nospoAMOmMMT MOJBIOBATEAN) HA HEKOTOPOM SA3HIKE 3AIIHCHIBATH
CBOI 3aIpPOC K CHECTeMe, 8 CAMOI cHCTeMe JABATH OTBET HA STOT BANPOC.

CymecTBYOT cOeIHadbHEE TOTOBHE O00JMOYKH SKCHEepPTHHIX CH-
CTeM, KOTOPHIe IMO3BONAICT NOCPEACTEOM pPefaKTopa 6ask 3naHwil 3amon-
HHUTH AAPO SKCIOEPTHON CHCTEeME W OPEBPATHTE CX€MELI HPABHA BEIBOAA
B KOHKDETHHI¢ ODABANA, JaHHMAETCHA 3THM CHENUANHCT, KOTOPOTO
O6LIYHO HASHIBAIOT HHREHEPOM OO0 3HAHMAM HJIH KOrEETOAOroM. Mox-
HO CKABATH, 9YTO OH BEICTYIAET NPOMEKYTOYHEIM 3BeHOM MEXKAY MKHBH-
MH BKCIepPTaMH M co3zaBaeMoli Oasolt smanuii.

R T e I o, N P R o B T W R~ e Wy AV A Tl U L T e U o

BONPOCH N 3AHAHMNS

@ Y10 TAKOE SKCNEPTHAR cucTema?
Kaxuwe ocHoBHbie Onoxku exkniouasT B8 celn axcnepTHan cuctema? Kaxoso HasHave-
HAE KEKOOTO U3 HMXT

9 H10 cocTaenmeT OCHOBY (asel 3HAHMIA, BxOAAER B COCTAB MOGON IKCNEpTHON CHC-
Tomul? Ona wero cmyxur CYBE3?

o B 4&M NPOABNAIOTCA PASAMYHA MEXAY NMOHATUAMW «IaHHLIE» W «3HAHWA»T

e* B O0LACHWTENLHOM TEXCTE NPMBEREHH NPWMEPRH NPWMEHEHNN SKCTIBPTHLIX CHCTEM
E XOHCTPYKTOPCKOW W YyNPaBReHYSCKOW ASATENLHOCTH, B MEAMLMHCKOW NPaxKTHKS.
BO3MOXHO N NPUMEHEHWE IKCNEPTHLIX CUCTOM B Hay4YHOW AsATencHOCTU? (Mpuee-
AMTE apryMEeHTHl B NONb3Y NPeARArasMore BAMW OTBeTA.

@ PonausoNnan MOponh XCNOPTHON CHCTOMBI

O6rraERIN pexuM paGornl mwboil BrcneprHOM cHUCTEMH — JHa-
Jor ¢ moanzopareneM. IloanzoBaTens coobmaer B TOH HAM HMHOH thepMe
0o0InyIO MOCTAHOBKY 3aJAYH, T. €. UTO OH XO4YeT HNOJYUYUTE B KAYECTBE pe-
3yabTaTa. B OTBET SKCIEPTHAS CHCTEMA TNOTPOCHT ero BBECTH KAKHE-TO
HcXoAHbIe cheaeHua of ofpexTax, OdErypupyiomux B 3agade. Ecam ¢mo
PASMBIIMICHAA» OBA OPHAET K BRIBOAY, YTO AJAS OTBETA 3THX AAHHEIX
HEeAOCTATOVHO, TO 38f4acT COOTBeTCTEYHMuEN BoNpoc moanszoparenio. Ilo-
JAY9HE OTBET, OHA CHOBA NOPasMBIILIgeT H TAK lIAr sa marceM Oyzer
OPOABHIATHCA K HYKHOMY OTBeTY. B KaKol-TO MOMEHT MOMKeT OKA3ATH-
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CA TAK, 9TO Yy HOJAL3OBATEJA HET OTBETA Ha Bompoc cucTeMul. Toraa om
BIOpABE MONPOCHTL NPEABABHMTE YK€ JOCTHIHYTHIH YPOBeHE peIIeHHA
H, Gonee TOro, Bech XOA pacCY:RACHHN, KOTODEI HPHBEN K CO3AABIIE-
Mycq IOJIOeHnKy, BopoueM, DOAB30BATeNE: U B CAYYAe IIOJNHOIO pelme-
HHA 3889H MOYKET OOAYYHTE HCUEpPIHEBAIIIYE HEGOPMAOHIO O TOM,
KaK 3TOT OTBeT ObiN moaydcH. B 9TOM CMHCHe 3KCHEPTHAA CHCTeMa MO-
#eT BRICTYIATh KAK CPeACTBO OOyuUeHHA, AeMOHCTPHDYS HOJAL3OBATEIIO
TO, KAK HYXXHO PacCy:XAATh, uTOOK NPHHATH TpefyeMoe pelleHUe.

DXCOEpPTENX CHCTEM HA CerOAHAMIHNUIN AeHL coagaHo MHOID. B mx
OCHOBY MOJNOXKEHE! PASHLIE IPHANMIKM OPraHU3ANNH 683 ZAHHHX H Ipa-
BHJI BHBOAA., CyDIecTBYHT CHenHANbHHE fASLIKH IPOrpAMMHEDOBAHHA,
npeAHASHAYEHHEIC XA PasdpafoTKH CHCTEM HCKYCCTBeHHOTO HHTEJLIeK-
T4, H B YACTHOCTH BKCOEPTHHIX cucTeM. OfHUM M3 TAKHX ASHIKOB AB-
anerca Ilposor. O HeM MEI pacCKayKeM IyTh No3xke. J BHI CMOKeTe Ha
STOM A3LIKE CO3AATh HEeCHAOKHYI0 BKCHEePTHYIO cHcTeMy. KoHeuno, ecam
TPAHCAATOP € 2TOr0 A3LIKA HMEETCA HA BAINIEM KOMOLITEpe. A ecaH
ero HeT, TO, 9TO0OH paccKa3 00 PKCHEPTHEIX CHCTEeMaX He OCTacHa
CKA3KOl 0 ueM-TO, YTO HMKAK HEJb3A <«OOTPOTATH PYKAMH» OGHIKHO-
BEHHOMY IMIKOJBHHKY, MhI IDEeAJIAraeM CO3JATE HeGONMBIIYIO H NPOCTYIO
SKCHEPTHYIO CHCTEMY CPEACTBAME, KOTOpDLIE HA BAIIEM KOMIBKTepe Ha-
BepHAKA €CTh, TOTAA BH CMOMKeTe YBHAETh PEANH3AIHI TeX NOAXO0LORB,
KOTOPpHE HCIOJABL3YIOTCA B (0AbIIEX SKCIHEPTHHIX CHCTEMAaX.

Jng DOCTpOSHEA MOAEJAH BKCOePTHON CHCTeMBI NpekAe Bcero ofn-
SIBUM, uTO MBI 6yAeM CTDOHTH 3Ty MOAEJA:b HA OCHOBE PeIAIMOHHOIO
noxxoaa. Bo-nepBHIX, NOTOMY, YTO PEAAUMOHHLIN DOAX0Z HCOOIL3YeT-
¢ CeroZHA BO MHOTMX PeaJIbHBEIX YKCIEPTHHIX CHCTEMAX, BO-BTOPHIX,
MLl HafeeMCH, ITO BH YiKe XOPOIIO €I0 YCBOMJM, & B-TPEThHX, YV HAC
B PACHODAKEHMH HMEETCa KOMIBITEDHAA TEXHOJJOIHA DealHu3alHy
PEIATMOHEBOIO MOAXOAA — 3TO Access.

Mu B § 38 roBopuam, 4TO PASHEIM KJIACCAM 38489 COOTEeTCTBYIOT
Pa3HEE THOH 3JKCHEePTHHX cHcTeM. CHeTeMa, KOTOPYIO HAMEDEHM OO~
CTPOMTE MHI, OTHOCHTCS K KJACCY HACHTHOHMRANHONHKX (HAHE amar-
HOCTHYECKHX) cHCTEeM, CHCTeMH 2TOI0 KJA&CCA pelllaloT 3ajauy omnpene-
JIeHHA, T. €. HZeHTHGUKauun, ofbEeKTa IO ero Hpu3HaKaM. Tarkme cH-
CTEMLI COCTABJIAKT 3HAYHTEJABHYIO YACTH CYIIECTBYIOIIHMX SKCIEPTHRIX
CHCTeM. A B KauecTBe NMPUMEPa, KAK IPABAIO, PACCMATPHBACTCA B3AZAYA
onpefeNeHEA BHAA JKEBOTHOTO HJIH pacTeHuda. Bor u mMu GyleM npoek-
THPOBATh TAKYK0 GOTAHHYECKYIO SKCOEPTHYIO CHCTEMY.

Haunem ¢ Toro, uro ¢hopMyAZpyeM IHAHUA N0 YKASAHHOMY BOMPO-
¢y. Bor atH QOpPMYAUPOBKH.

Ecau xaacc oROCCMANHbBIC U (PODMA AUCMA %euiyeolpasnas, mo
cexelicmao xunapucossie.

Ecau xracce 20R0CeMARKbe U POPMA AUCMA UZRONODOCHAR U KOK-
dusypayus xaomuieckar, mo cemelicmao cocHosbuie,

Ecau xagcc 0R0CeMINHBIE U POPMA AUCMA UZAONOJOOHAR U KOK-
dueypayusn — 2 poeHbvx pROa U cepefpucmasr nROROCE, Mo cemeiicmeo
cocHOBbIE.
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Eeau waacc zonocemannvie u Gopma Aucma uzronodolnaa u Kown-
Quzypayun — 2 poennix pada u cepebpucmoil noaocw Hem, mo cemeii-
emseo Ooromubili KUnapuc.

Ecau mun depesva u opma Aucma wWupoxaa u nAOCKGR, Mo
KRQCC NOXPOIMOCEMAHHBIC,

Ecau mun depeeva u nesepHO, *mo POPMAE RUCMA WUPOKAR U NAOC-
KGR, MO KAACC ZOROCLMAHHBLIL,

Ecau cmefienv zenenviii, mo mun mpaesasucmoie.

Ecnu cmebenv OpesecHbiili U NORONEHUC CMERIOWCCCR, MO Mun
AUGHDL,

Ecau emelenv dpesecnbili 4 NORONEHUEC NPAMOCMOSlee U 00UH
OCHOBHOU cm8oX, mo mun depeava.

Ecau emebeav dpeeecnuvill u HeepHO, WMO NONONEHUE NPAMOCTMOR:
jee u 00U OCHOEMHOIL CMEOR, MO MUn KYCMAPHUKOBbIE.

Mu coenmansHO BRIGDASHA CHCTEMY, B KOTODON nmorpefyerca He TaK
v:%x Mmuoro sHanuil. Ho nonpobyiiTe, rasaga Toasko B BHINHcAHHEE dop-
MYJAHEDOBKH, OTBeTHTh Ha BOIDOC, KAKOMY CeMeiCcTBY NPHHARIEKHT pac-
TeHHne, eCAM B PYKaX BH ZeP:KUTe OZUH JINCT, HMelomuit dopMy uron-
ku. Cxopee BCero, 3a NOJMHHEYTHI 3TO He HOJAYIATCA (€CAH BH, KOHEY-
HO, He DOoTaHHK).

CHacTeMy JIOTHYECKOrO BMBOAA MH H300pasuM oprpadom (puc. 4.2).
Kaxxaan pepmmuua rpada moMedeHa YTOUHSIOIIMM BONPOCOM 3JKCIEpT-
HOH CHCTOMH K MOJAB30OBATE/I0O MAH €e OTBETOM Ha 3amavy. Hna yzob-
CTBA BCE BEPIIMHH IHepeHYMEPOBAHLI, HAYMHHAS ¢ HYJA.

Ecnn BepmuAa NOMEYEHA BONPOCOM 3IKCHEPTHON CHCTeMLI, TO
Hee BHIXOZAT ABe AYrH. OZHa Iyra moMedeHsa OZHUM OTBETOM TMOJB30-
BATENA, APYraA — ero aJbTePHATHEHHIM OTBeTOM. Bepmmua, coOTBeT-
CTBYIOIIAA OTBETY SKCHepTHoOH CHCTeMB HA 3afAuy, He HMeeT BHIXOAM-
mux Ayr. Byaem B jJanbHeiimeM BepmAHY oprpada HASBIBATE COCTOMA-
HUEeM PKCOePTHOM CHCTeMB.

Ilo cymecTRY, paGoTa 3KCHEPTHOH CHCTEeMHM O3HAYAET <«IYTEeInecT-
BHe» N0 ?TOMY oprpady. OHA COCTOMT H3 NOCASXOBATENLHOCTH OAHO-
THNHLIX IOArOB, HA KA)KAOM H3 KOTODRIX HOAB30BATENh AOMMKEH pe-
IIHUTH, N0 KaKoil ayre oH noiifer U3 ouepefHO# BepIIHHH.

HcnoBeAya PeAADAOHHBIN DOAXOA, MH AOMKHH Teneph ONHCATH
2TOT oprpad momxozamumu tabamuaMu. CHauana cocrapuM Tabau-
oy 4.19. B meli Tpu cronbma: «Havano» u «KoHems», rae yxkazamsl Ha-
YaNbHAA H KOHEeYHAA BePINMHH AYIH, A& Tak:xe «OTBeT NMOALIOBATEIA».
Hagzosem a1y Tabmuny Opzpagd.

Ho ozao#t 3To# TabaHOE MaN0, NMOCKOABKY Tpefyercsa eme mubOp-
MALMA 0 PeAKIHAX SKCHEPTHOH CHCTeMBI HA OTBeTH NOJAL30BATEAA. Pe-
AKIEA e MOXKeT OBITL ABOAKOM: OTBET CHCTEME HIHN OYepeHoll BoIpoc
moapzoBaTenio. Iloaromy m Tabnmn Gyger nBe.

Tabmuna 4.20 Hamerna mMeer aABa artpulbyra: Hma u Cocmos-
Kue.

Tabmupoa 4.21 Bonpocvi mMeeT Taxkmke asa arpulyra: Cocmosnue
n Bonpoc.
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@ Kaxoit ctebenb Y pacTeHus:

APEBECHbIA WK 3eNeHBIR?

3eneHLIi OpeBecHLIi

. TpaB Kakoso nonoxeHue creting;
Tan: AHNCTLIE @ ® CTENIOWESCA AN NPAMOCTOAWEET
CTenoueecn NpAMOCTORAWES
Tun: nuaHol UmeeaT nn pacTeHue OaWH
OCHOBHOIA cTRON?

na HeT

Tvn: pepesbA. UIMeOT A AMCTLA TN: KYCTAPHUKOBLIE

LUMPOKYIO M NAOCKYIO GOopMy
nucra?
aa HeT
I(nacc ronocemsHHue. Kakosa popma
Knacc: noKphiToCeMAHHLIe ANCTA: YewyeoBpasHan unn
wrnonopobHan?
yeinyeobpasHan \wnononoﬁnaﬂ
Kakoea kOHGMrypaums

CeweiicTeo: kunapucossie (9) pacnonoi%ﬂm urn:

xaormecxaa “An B 2 pana?
XaoTu4eckas B 2 paaa

HmeeTtca nu
cepeﬁpuc‘raﬂ nonoca

/ \ CHW3Y UMbI7

CemeiicTBO:
CemMeicTBO: COCHOBLIS @ Gonomui-'l XMNApHG

Puc. 4.2 CTpyxTypa Normueckorg BeliBOAA B SKCNePTHOR cucTeme

Tenmeps Hago ompeaennTh B3auMopeiicTeHe aTuX Tabaunm. Ias aro-
IO HAM B KaXARIA MOMEHT PaGoTH SKCHePTHOH cucTeME noTpebyercs
3HATH, B KAKOM COCTOAHHH OBa Haxoaurcsa. Homep sToro cocrosnua
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Talinuya 4. 19
Hauano Koney OTeeT nons3oBaTONS
0 1 ctebene — 3enexbif
0 2 crefens — ApeBeCHLIR
2 3 NONOXeHue — CTenWEEcH
2 4 NONOXeHNe — Npamoe
4 5 OAVWH CTBON — ha
4 6 OAWH CTBON — HET
5 7 $OpMa ANCTa WKPOKAA W MAOCKaa — Aa
5 8 $opma ANCTA LIMPOKAA W NNOCKaA — HeT
8 9 dopma nmcta — yewyeobpasHan
8 10 $opma amcTa — wrnonoactbHan
10 1 KOHPUIYRaUMA — Xa0TUHECKAA
10 12 koudurypauma — 2 paga
12 11 cepelpwctas nonoca — ga
12 13 cepebpucTan nonoca — Hert
Tabnuua 4.20
Hms CocToanue

TAMN — KYCTAPHUKOBLE 6

TMN — TPABAHUCTHIE 1

TAN —  NWEHLI 3

TN — ASpPEBbA 5

KNacc — roNOCeMAHHLIE 8

CeMEHCTBO — KWNaPpUCOBLIE 9

CEMENCTBDO — COCHOBHIS 11

cemercTRO — GONOTHLIA Kunapuc 13

KNAcC — NOKPHTOCEMAHHLIE Fi

6yzem xpampmTh eme B oaHolt TaGaume (taba. 4.22), KOTOPYI0 HA3OBEM
Texywee cocmoanue,

Ceiiuac B ary Tabapmy sanmcano HaYAJNLHOE COCTOAHHE SRCIepTHOHN
CHCTEMEL.
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Tabnnua 4.21

Cocronnne Bonpoc
0 Kakoi#i creenb vy pacTeHua — APEBECHbil UNW 3eNeHbIR?
2 Kaxkoeo nonoxeHue crena — CTemoweeca MAKW NPAMO-
cToAwee?

HMmeeT nu pacTeHuwe OaMH OCHOBHOIR CTBON?

HUMeInT AN ANCTEA LUMPOKYIO U NAOCKYIO GOopMy?
8 Kaxosa ¢opma nucta — ueitlyeofpasHan wan urnonopobHan?

10 Kakyio KOHOMIypaLpio UMeeT PacnonoXeHne UCn — XaoTH4ec-
Kyio WK B 2 pRpa?
12 Hmeerca nu cepelpucTan NONOCA CHA3Y UMNLI?
TaGnnya 4.22 IIo TekymeMy COCTOAHHIO SKCIIEPTHAA CHCTEMA re-

EepHupyeT 3anmpoc k Tabaune Opzpag. IIpu aroM aomx-
Cocroauue HO OHITE peanH30BaHO coeAuHenme Tabaun Texyujee
cocmosanue u Opzpadp no arpubyram Hawano = Co-
0 cmoanue. B 3aBHCHMOCTH OT PeAKIMHM HA 2TOT 3ANPOC

HOJAB3OBATENS SKCIHEePTHAS CHCTEMA NEePeXOAHUT B cie-
Ayiolllee COCTOAHMe H AHOO0 BHAAeT OTBeT, AHGO reHepHpYeT oUepeA-
Hol aanpoc. MaMeHeHHe COCTOANHA HKCOEDPTHOH CHCTEMBI OpraHH3YyeTCA
€ NOMOIIBIO MAKPOKOMAHJ, AONYCTHMAX TO# mporpaMmuoil ofonoukoit,
KOTOpas HCOMIB3YETCA AJA PeaANH3aIHH 3TOH MoAeaH aKcHepTHOH cH-
CTeMH. OTO yxe BONPOCH TeXEHYECKHe, B MM PACCMOTPHM MX IPH BH-
noasesnu aadoparopuoli paborm 19.

o A b N ORI N T AT T IR = S = I e mvmiec.
BONMPOCHI U 3ASAHMS

0 Kakne OCHOBHEE OGnoid Bxmovaer 8 Cela akcneprHan cucTema? KaxoBo nasHave-
HWE KDKAFD W3 HUX?

e Pa3paboTaHHan HaMK IKCNEPTHAS CUCTEMA B KAYECTES BEPLMH OTBATOB MO BCETAA
YKa3LBaeT Ha coamelicTeD, a 3asepuasT ety palboTy yxasammes, Hanpwep, Kac-
ca pacTeHun. JTO GASNAHO NWLLL MOTOMY, YTO CHCTEMA HOCMT YUCTO MINIOCTRATHMB-
Huifi xapaxtep. Paspaboraiite 6onee nonvbid Bapuant Gasw 3Hamwii SaHHOW 3KG-
NEPTHOA CHCTOMEL.

e*amonmaﬁmchpaapaﬁomhmpmmcucmmaomMmmumcmae-
WACTE NO MX CEOWCTEAM (TAKMX CHCTEM MOXET GbiTh HECKONLKO B 3aBWCWMOCTM OT
eciiupaemux CBONCTR).

6) Nonuimaiitece paspalioTarte MKCNEPTHYID CHMCTEMY, COBETYIOIYID NONLIOBATEND,
Kaxoi BmpaTh METOA AN PELLISHMA WMBIIETOCA ¥ HETO TPMIOHOMETPMMECKOND
YPABHEHUA.
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§40 | SHOKOMMMCH € SIOTHWOCKHM NPOTPAMMMPOBTHMOM

BripasuTenbine BoaMoxXHocTH asmKka CYB] Access BecerMa
orpaEmIeHHEE. Bipodem, OB AOCTATOYHH AJd pelleHHNA TOTO KPyra 3a-
Jiad, HA KOTODHIi opmeRTHEpoBaHA j0bag 6asa AaHHEIX. A eCNH BH XO-
THTe pelIaATh APYTHE 3aja9H, CTPORTH ADYTHE KOMIOBIOTCDHEIC MOJEIH,
nonan3yliTech ASHIKOM NPOrPAMMIOPOBARHA. XOoTA OB ¢ OAHMM TAKEAM
S3BIKOM BH V3He SHAKOMBL. Ero oramuutencHoil geproli ABIfgeTcA TaK
HASHIBAECMbIN mponexypubili ¢cTHAL. ITH CJIOBA O3HAYAIOT, YTO KOMILIO-
Tep BHCTYONAET B KAYECTRE (POPMAJIRHOrC HCOOJHHTENA, KOTOPOMY HYK-
HO mOZpo0HO H TOYHO OOHCATH BCK mOCIEAOBATEABRHOCTH Aeficrmil
(nponenyp), HeoOXOAAMYIO AN NOAYICHHS PE3yALTATA.

TeopeTukH NPOrpaAMMHDOBAHHA He MOTAH CMHPHTHCH ¢ TEM, 9TO
KOMOLIOTEPY Helb3fA CKA3aTh: <IloaymMali cAM M DOJyYH pesyaBTaT, CBA-
aaHHBIf ¢ UCXOAHLIMM AAHHLIMHA M H3BeCTHHIMU Tele COOTHOLICHHAMH?.
Haoprmep, eCAH TPeHED OPEASONEHI BAM ODOCTPOUTLEA DO POCTY, TO OH
BPAZA JIH PACCKA3BHIBAGT BAM AJFOPHATM BHOOJHEHUA 3axaun. Passe uto
Ang MIAZIOAX pefATHIIEK NnepBHil pas 0H DOACHHT, YTO TOT, KTO BhI-
me, AO/KeH CTOATH mpapee (T.e. YKAXKeT B ABHOM BHAe CBASh MEXKAY
HCXOAHHIMH ZAHHLIMM — BAIMHM POCTOM — U Pe3YJBTATOM).

IIpeacraBaanocs Cco0Aa3HUTENLHBIM OPEANONKHUTL TAKOH SA3HK
OPOrpaMMHAPOBAHAA, HA KOTOPOM ROCTATOUHO Gblio 6Kl OMMCATH HCXOA-
Hble AAHHBEE, VYKASATH TpeOyeMLIfl PesyJIBTAT M CBA3H MeXIy HHMH, a4
NOCTpOeHHE PellleHHs CBeCTH K Hekoll cramzapTrHOli mponeaype, Koro-
paa 6eua 6Ll BCTpOEHA B TPAHCAATOD ¢ 3TOrO A3HIKA.

B 1972 rogy moraauiackntt yuenwiit P. Kopannckuif nmpeanoxma
HCOOJBb30BATh B KAYECTBEe TAKOTO A3ZHKA MOAHPHKAINI0 S3BIKA MAaTe-
MATHYECKOH JIOTHKH, ONepHDPYIOIIEr? ¢ HDPeIAKATAMH ¥ OmepanmusaMu
HAA HUMH. OTA HAea GLINA MPAKTHYECKH PeANH30BAHA M ofobmeHa yue-
BRMH Pparnun, Beauxobpuranuu, IHopryranmn, Coperckoro Corosa
B Apyrux cTpaH. Paspaforamnpift A3nhK DpOrpaMMHUPOBAHUA HOXYYMI
mazsaaue IIposor (or ¢pammysckoro PROgramming et LOGicque).
H oH peiicTBATEeABHO ABMACA HNPOJAOrOM B HOBOM HANDABNCHWH, IOMY-
YHBIOIEeM HASBAHHE JIOTHYECKOINO NPOTPAMMHDPOBAHHA.

JloruyecKoe NPOrpaAMMHPOBAHNE OCHOBAHO HA TOM, YTO KOMOBIOTE]D
AOJDKEH PEeImATh 38Ka9y B cBolicTBennoit yenopexky MaHepe. OHO npepn-
IOJIATAET, YTO CBeAeHHA O 38Ja9¢ H NPCINOAONKCHUS, NOCTATOYHEIE INS
ee peleHnda, POPMYJHDYIOTCA B BHAE JOTAYECKHX AKCHOM. DTa COBO-
KYIIHOCTE NpeacTaBadgeT coboil 6a3y smamEmil 3agavyd,

Baza ananmnii Moxer GHTE HCHOAB30BAHA JIA PeHICHHA 3471a9TH, €C-
N ee NocTAHOBKA (dopManusoBAHA B BHAe JOrHYECKOTO BBIPDAKEHHA,
ODOLEKALNEro BHBOIY H3 AKCHOM M HASHIBACMON? HeJieBHM YTBOpEde-
mmem. Basza sHaEm#l BMeCTe ¢ COOTBETCTBYIOIIMM Ic/IeBEIM YTBep:KAe-
HHAEM HAZHBAIOTCA JOrHYecKol nmporpaMmoil, A colcTBeHHO mOCTpoeHnEe
peiieHHd (KOTOpOe B 2TOM CAYYSe HASHBACTCA HCHOAHEHHEM IPOTpaM-
MH) CBOAUTCA K ONpeAeseHHOH cTAHAAPTHOH nponmexype, paspaloran-
HOHl clenMaTHCTAMU-MATEeMATHKAMH.
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Baza smaHmMii B cHCTeéMe JIOTHYECKOr0 NPOrpaAMMHUPOBAHHNSA AENUTCA
Ha JiBe YACTH: onucaHue GAKTOB M OMHMcAHHEe NMpasUA smBoga. Kax aro
Aenaercd, pasbepeM HA HeGogpmoOM DpuMepe GONBMON ceMbH,

B aro#t ceMbe ecTh:

— mamMa {(ee mMma Huna);

— oana (ero uMa Cama);

— CHIH {(ero umMsa Auapeit);

— cHH (ero ama Ilasen);

— noub {ee mMa Bepa);

— cecrpa MaMuI {ee mMA VIpHHAa);

-— Gpar nanul (ero uma IOpuik);

— Gpar mapu (ero mMa Hrops);

— oren MaMH (ero uMa Erop);

— MATHh MaMH (ee HMA AHHA);

— oren nankl (ero uma Ilerp);

— MaTh mans (ee uma Codng);

— kena Auppes (ee mMa TaThAHA);

— nous AHpapes M Tarsaun (ee uma Mapus);
— My Bepul (ero mMsa AHTOH);

— ¢bIlH Bepu u AHTOHA (ero uMsa Buxrtop).

OcraroBuMcHa Ha 3TOM. Bagno, UTo 3fech MPUCYTCTRYIOT CICAYVIOMHE
OTHOIIEeHU:

Owumas_omuyom (x, ¥), onmy Jmmepbno = ¥,
Owimas_cevirom (x, ), Ovimb_douepoio (x, f
Owimas_Opamox (x, Y¥), Owmy_cecmpoii (x, y),
Oomv_myacem (x, y), Goimb_xncenoii (x, y).

KarkaoMy M3 3THX OTHOMIEHHI COOTBETCTBYeT MPEAUKAT, KOTODEIX
opuEHMaeT 3HaueHHe HceTHHA B TOM M TOJNBLKO B TOM CAyUAe, SCHH 3HA-
YeHHA ero mepeMeHHEBIX TAKOBH, UTO COOTBETCTBYIOINHC HM O0BEKTEHI
(B HamieM ciaydae — CYOBEKTH) HAXOAATCA B JAHHOM OTHONICHHM.

Hanpumep, ecam ODpeAuKAT, COOTBETCTBYIOINHH OTHOMEHHIO

Sumo_omuox (x, ¥),
obozmauuTs xax Father(x, y), To

Father(Cama, Augpeii) = Heruna, a
Father(Cama, Mapus) = JIosxks.

BreaeM Hy;XHEe HaM NPeXUKATHI:

Ovimo_omuom(x,y) — Father(x, IR
Owme_mamepvio (x, y) — Mother(x, y),
Goemb_cotnom (x, y) — Son(x, y),
Guimv_douepwio (x, y) — Daughter(x, y),
Osimu_Opamoxm (x, y) — Brother(x, y),
Osimu_cecmpoii (x, y) — Sister(x, y),
Ovims_myxexm (x, y) — Husband(x, ),
Ovimb_xcenoii (x, y) — Wife(x, p).
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HsBecTHast HAM HMHPOPMAIUA TOTAA SANMINETCA TAK:

Father(Cama, Anppeii); Mother(Hmma, Auapeii);
Father(Cama, IlaBe); Mother(Huna, IlaBen);
Father(Cama, Bepa); Mother(Huna, Bepa);
Son(Anapeit, Huna); Daughter(Bepa, Huna);
gg((Annpeﬁi{gam)a); Daughter(Bepa, Cama);
Iasen, Huna); Brother(IOpuit, Cama);
Sonl(lHaBeJl, Cama); Brother(Vrops, Cama);
Father(Erop, Huna); Mother(Anna, Hura);
Father(Ilerp, Cama); Mother(JImama, Cama);
Husband(Anro=, Bepa); Wife(TaTeana, ABZpeii);
Son(Bzkrop, Bepa); Daughter(Mapusa, Anapeii);
Son(Bukrop, Anron); Daughter(Mapns, Tareana).

Sister(Mpuna, Huna);

910 harTH Hameill 6assl SHAHWI. A Teneps sanumeM npapmiaa. Bor
nepeoe:

Grandfather(x, y) := Father(x, z), Father(z, y)

B mepeeose Ha OORMHBIA AZHEK TO OPABHJC O3HAYAET: €CHH X —
gana JJIA HeKOTOPOTO Z M TOT He 2 —— Oana AJd i, TO X — JAeAVIOKA
Ana y. Ha ASBKe JOrHKH NPefIHKATOB TO JKe CAMOe 3amHIIeTCd Tax:

Vx Yy (3z (Father(x, z) & Father(z, y)) — Grandfather(x, y)).

Kax BMAHUTe, BMeCTO 3HAKA KOH'BLIOHKIIMM NHUINETCS 3ANATasd, BMec-
TO UMIONHKAITMHA NWAHIETCS 3HAK NMPUCBAMBAHHWA, NMPHYEM TNpaBasg H Je-
BAfg YACTH HOMeHRAAHCHh MecTaMH. IIpepukar, crogamuii B aepolf gacTH
OPABANAEA, HASHIBAETCH I'OJOBOH NPABHIA, A OPEAHKATHI, CTOSINHAS B Opa-
BOli 4acTH, o0pasyiOT TeA0 MpPABHIA.

A BOT ¢ KBAHTOPAMH HeMHOIO caokHee. B asmke IIponmor xeaHTO-
PH He MHIWIYTCH, A& TONBLKO NMoApasyMepaoTesa. IIpu aToM ecnu nmepeMeH-
HEle BCTPEUAIOTCA B TONOBE NPABMIIA, TO K HUM IPHMeHAIOTCA KBAHTO-
PEI BeeoOIMHOCTH, & ECJH HEPEMEeHHBE BCTPEYAIOTCH TOABKO B Tele Npa-
BHJIA, TO K HHM IPDHMEHAKTCS KEAHTODH CYINECCTBOBAHHA.

¥ MHOruX, HABEPHO, BO3HUK HeAOYMEHHHIl BOOpOC: BeAs ASAYII-
K& — »TO He TONLKO NMANHH Nana, HO ¥ MaMuH nana. Ha sswike npe-
AUKATOB HTO 3AIMMCHIBACTCHA TAK!:

Vx Vy (3z ((FPather(x, z} & Father(z, y)) v (Father(x, 2) &
& Mother(z, y))) — Grandfather(x, y)).

HEHEHMH ¢JIOBAMH, HAM HYKHA OOEPANMSA JUIBIOHKIOHH. A e¢ B mpa-
Bunax Ilposora Her.

JapaifiTe BCHOMHMM, Kax O0OILINMHCE ¢ AHIBIOHKOHe#d paspaboran-
Kn CYBH Access. OueHn npocTOo: pasHecJH B pPasHEe CTPOKH 3anpa-
muBaeMHe napaMerpet. Taxk:ke u B IIposore: NpeaAUKAaTH, coefUHEeHHLIe
AU3BIOHKIHeH, pasHocATCA B pasHEE NPABHIA. 3HAYHT, MBI AO/DKHE
OPOCTO SADHCATH eIme OAHO IPABHAO:
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Grandfather(x, y) := Father(x, z), Mother(z, y)

Tenepe, KOTAa Bce YCIAOBHOCTH OrOBOPeHHI, MB 0yAeM 3anmHCHIBATD
BCe YTBepXzpeHud no npasuiaam IIponora. MoxHo, K npuMmepy, onpe-
AeANTh NPERHEKAT, COOTBETCTBYIONIMM OTHOmeEHUIO Owimb_O0alywicoll
MU OTHOLIEHHIO Ooimb_eHyKoM. COBOKYNHOCTL IPABHI, KOTOPHEE BhI
3ech HANIMINIETE, H CO3AAET ¢MHTEIEKTYANbHYIO» HAYHHEKY paspabaTH-
BaeMoi Gaskl 3HaAHRHE «CeMbsr.

O ToM, Kark B Gase sHamuii mosy9aTe HHQGOPMAIHIO, MH paccKa-
MmeM B ciaeayiomeMm naparpade. A celfuac nNpoAeMOHCTPHpYEM TONBKO
OZHMH 3anpoc:

? Grandfather(x, Bepa)

OreeToMm Gyzer:

x = Iletp

x = Erop

Hunvu cropaMu, IIpoaor pashkiCKHBAET Te 3HAYEHHMA X, AAS KOTO-
PHX ZaHHLI# nDpeppkaT ucTHHeH. IlosroMy ueM GoNbIIe NMPEAHKATOR BEI
onpeAennuTe, TeM (0JABDIe 3aNpOCOB cmoxmeT obpadarmsare aTa Gasza
BHAHWIA.

IIpaspa, ana onucanna GaxTOB OPHILIOCH ACIONB30BATL MHOTO Das-
HEIX npeAnKaroB. Heab3sg nu yMeERIMTE HX KoauuecTso? MoxHo, Toab-
KO NPeAHKATLI HY:KHE ApyrHe. BozbMeM, HanpuMep, TaKkHe OPEAHKATHL

Man(x) — x aBageTcA MyXIMHON;

Woman(x) — x aBaseTcs >KeHIIWHOMH.

Torza aerxko onpeAenuTh ODpeANKATH Son u Daughter:

Son(x, y) := Mother(y, x), Man(x)

Son(x, y) := Father(y, x), Man(x)

Daughter(x, y)} := Mother(x, y), Woman(x)

Daughter(x, y) := Father(x, y), Woman(x)

Y9yTh cnoxHee onpegendioTca npeAuxarhl Sister m Brother:

Sister(x, y) := Father(z, x), Father(z, y¥), Woman(x)

Sister(x, y) := Mother(z, x), Mother(z, y), Woman(x)

Brother(x, y) := Father(z, x), Father(z, y), Man(x)

Brother(x, y) := Mother(z, x), Mother(z, y), Man(x)

Tenepr COBOKYNHOCTH GAKTOBR 3ANMINETCA MO-APYTOMY:

Father(Cama, Arapeii); Mother(Huua, Aanpeit); Man(Cama);

Woman(Hunua);

Father(Cama, Ilapen); Mother(Huna, Iasein); Man(Arapeit);
Woman(Bepa);

Father(Cama, Bepa); Mother(Huna, Bepa); Man(Ilasen);
‘Woman(AnHa);

Father(Erop, Hura); Mother{(Anna, Huna); Man(Erop);
Woman(JIngua);

Father(Ilerp, Cama); Mother(/Inana, Cama); Man(Iletp);

Woman(Mpuna);
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Father(Erop, Hpuaa); Mother(Amnna, Hpnaa); Man(BukTop);
Woman(Tareana);
Father(Auapeii, Mapua); Mother(TaTeana, Mapua); Man(AHTOH);
Woman(Mapna).
Father(Anron, Buxrop);  Mother(Bepa, BukxTop); Man(IOpui);
Father(Iletp, ¥0puii); Mother(Jluguna, I0puii); Man(Hrops);
Father(Ilerp, Hrops); Mother(JImana, Virops). ‘
Ho neno He TonsKO B npocroTe. Japalite HanmumieM 3anpoc:
? Son(I0pmit, x)

B nepsoii Gaze suanmii orBera He §yzer, Xora acHo, ¥ro IOpnii, Gy-
ayau 6paToM Camm, uMeeT Tex e pPoAnTeneii. A Bo Bropoil Oaze Gia-
rofapa HAOHCAHHBIM HAMH NOPABHJIAM AJNA NPeAHKATA SOn MH NOAY-
YHM OTBET:

x = Iletp

x = JIuaua

3naunr, BTOpasa (aza 3HAHMN HAMHA CODPOEKTHPOBAHA TodHee, Kak
MH yx¥e 3HaeM B3 § 37, npoekTEpoBaHAe (a3bl 3HAHMN — Jen0 Hempoc-
TOE, H 3AHAMAIOTCA HM CHOeIAAANCTHI-KOrHHTOJIOTH.

BOI'I
o B 48M COCTOAT OTAMMUA NPOLBAYDHOID U NOTMUSCKOND CTHUNEH NPOrpaMMUPOBAHUAT

e KakoBb OCHOBHBI® MacTM 0asbl 3HAHWH, COZNABAGMON HA A3LIKE MOTMMECKONo NPo-
rpaMMHUpPOBaHWA?

e KakoBbé COCTABHLI® YACTHW NPABWUAA, 3ANWCAHHONC B COOTEETCTEMW C TPeGOoBaHMAMK
CHHTaKCHCa Asbika Mponor? Kak Takoe NPaBuno NepeBOAMTCH HA ASLIK NOFMKW Npe-

AWKATOB?
o 3anuuvTe, NONe3yAchk NPEeAMKATAMMK BTOPOA (yayuwwexHOoi) aepcun Gasul 3HaHWIA
«ComMbsis, NPABAAA, ONPepenAIoLMe npeamkaTel Grandmother{Batviuka), Uncle{aaas),

Aunt(veta), CousinM{nsoopoanuiii Gpar), CousifV{aesoopoanas cectpa).

§41 | 3anpocut & Saze suaumit. sa Mponore

IlycTs MMeeTcH HeKOTOpasa 6asa 3HAHWI, CO3ZAHHAHA HA A3HKE
Ilponor, HanpuMep BTOpas BepcHA 0ashl 3HaAHHM «CeMbas, ONHCAHHAA
B npeauayiieM naparpade. Kak u ana 6a3 AaHHBIX, OTBET OT GA3K 3HA-
HEA MM nonyuaeM, HAUPABHB eif sampoc.

3anpocH Kk Gaze sHaHWit MOMHO Pa3feSIMTEH HA JABA THMNA: BATPOCH
Ha noATBepxaeHHe GaKTa M SaIpPOCH HA NepeuHCICHHe SHAYCHHN Ie-
PeMEeHHHX, VAOBISTBOPAICIOHX 3alpocy.

3anpoc Ha DOATBEp:XJeHHe GaKTa BRIIAZHUT TaK:

? Son(IOpa, Iletp)
OteBer Gyaer «nas.
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Hnn mpyroii zanpoc:

? Son(BurTtop, Cama)

OtBer OVAET <HeTs.

Teneps 0 3anpocax BTOPOrO THNA. B TAKOM 3anpoce KasKIYVIO Ie-

pemennyio IIponor socnpuHEMaeT Kak TpefoBaEHe HAWTH TAKOE 3HaYe-
HHe, yTO0B DpegEKaT oxasaica mermHoll. Hampamep, HA 3anpoc

? Grandfather(x, y)
SyZer ZaH cleayiOmuyil oTsBeT:

x = Ierp, y = Anapel

x = Ilerp, y = IlaBen

x = Ilerp, y = Bepa

x = Erop, y = Anapeii

x = Erop, y = IlaBea

x = Erop, y = Bepa

x = Cama, y = BUKTOp

x = Cama, y = Mapua

Ilofimer IIponor n 3anpoc, chpopMyJINPOBAHHEIE B BHAe KOH'BIOHK-
OHH NIPeANKATOB:

? Grandfather(x, y), Brother(x, 2)

MHu B 5TOM 3ampoce cOIPADIHABACSM, KTO ABJASETCH OSHOBPEMEHHO Je-
AvinKo# H OpaToM B KoMy HMeHHO. OTEBeT TaKOB:

x = Cama, y = Barrop, 2 = I0pmi

x = Cama, y = Baxrop, 2z = Hrops

x = Cama, y = Mapna, 2z = IOpu#

x = Cama, y = Mapua, z = Hrope

Bopouem, BaC MOryT He HHTEPECOBATHh NOAPOSHOCTH, KOMY HMEHHO
HexTo OyseT meAymxo# M B TO )Xe Bpems eme KoMy-To Oparom. Torza
SATPOC MOMKHO 3ANMCATH TAK:

? Grandfather(x, ), Brother(x, )

Cumson _ of03HAYAET, KAX TOBOPAT, MyCTOH APryMeHT H (PaxTH-
YeCKH HCIOJHAeT POJb KBAHTOpa cyimecrBopaHuAa. Haxo ToapkKo mom-
HHTH, 9T0, ynorpebieHHHI B pasHHX MeCTaX, OH 0003HAYAET pasHEe
mepeMeHHHe. EciiH OpeAHKAT, ONpeAeaaomuiil Jormdeckoe BHpaKeHHe
ASHHOIO 3aOpoca (HAAeeMcA, 9YTO Bhl IOMHATE: RAXKANA 3ampoc peann-
ayeTcs HEKHM JNIOIAYECKAM BRIDAMKEHWEM), SAIUCATH HA A3BIKE MATEMA-
TAYECKOH JOTHKH, TO IOAYIHATCA TaK:

3y 3z Grandfather(x, ), Brother(x, z),
a He TaK!
3y Grandfather(x, y), Brother(x, y).

CaM MeXaHM3M IOMCKA OTBeTOB HA 3ANPOCH MBI PACCKABHIBATH He
Oyzem. Ho He moToMy, YTO 3TO rOCYAAPCTBEeHHAA TaiiHa, IpPOCTO 3TO OT-
HOCHTCA He K HHPODMATHKE, & K MATEMATHXE.
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BONPOCHI U 3ALAHHMS

0 Onpegenvte, Kakke oTeeTH GyayT nonyweHul 13 6ast) aHaHui «Comba» Ha cReayio-
tuMe 3anpocsl:
a) ?Grandmother(x, Mapun)
6) ?Uncle{Mropb, Bukrop)
8) 7CousinW(Mapus, x)
r) 2Uncle(_, x), Woman{x)
0 3anmunTe 3anpockl NO NPaBunaM aseika Mponor AnA NOMMEHWA CReayKILEH WH-
dopmaumy 13 Gastl sHaHWi «Cemuar,
a) Kto sansetca sHyKamin Jluauwn?
6) Kro senneTca TeTeil?
B) ¥ kOrg act Gpama?
r) KTo oTel naeMaHBmubl I0pua?
A) Y kaxoro aepa ecto Gpaten?

542 BCTPOOHHLIO NPOAMKUTE B NOTMUGCKMX S3MKOX
nporpammnpoRanns. fipocreiiume nporpammst

B § 40 Mu, cTtpoa O6asy sHaHH# «(CeMbas», caMH onpeAensntm
Bee HYMMHEIS ANA 5TOM 6GA3El NPEIHKATH YACTE H3 HEX OIPEACHAIACH
COBOKYIHOCTEI0 (PaKTOB, APYrad 4acTh — NpPaBAAAMH BmBOjAa. Ho
npeacTaBbTe cefe, KaK G0 6B HeyAoOHO, paboTad ¢ IpPOUeAYPHHIMH
ASHIKAMH TPOTPAMMHDOBAHHS, KaKAHI pas NMUCATh, HANIPUMED, AJATO-
PATM CIOXKeHHA ABYX YHCeJ, HJAN AJrOPHUTM BHIYUCASHHS 3HAYEHHA

dyRRDUN \/; s HNAHA ANTOPHUTM KOHKATEeHAIMH ABYX cjoB. Ot Beell arolt
paborHl BH oceofoxAeHH Gaarozapa TOMY, UTO YKA3AHHEIC ONePALMM
H PYHRIHUN BCTPOEHH B ASHIK.

Tax e B B JJOrAYECKHAX ASHIKAX IPOrPpaMMHPOBaAHEA: Haunbojaee
ynorpefuTeNbHbE NPEAHKATH NMEIOTCH B CAMOM A3mKe, Hampumep,
AnA OPraHH3alHHA NpocTeHImHX apudMeTHYECKHX onepanHii HMeeTcH
BCTPOCHHHMH nmpegurar, KoTopHit ME HasopeM Linear(x, y, 2, v); B pe-
AJBHHX ASHKAX JOTMHYECKOro NpOrpaMMHDOBAHNA OH MOMKeT HA3H-
BAThCA NO-APYroMy. OTOT NPEANMKAT NpUHHMaeT aHaueHue Heruna
B TOM U TONLKO B TOM CAyUYae, KOrja €ro apryMeHTHl CBA3AHEI COOT-
HollleHmeM ¥ = xy + 2. Ha OCHOBe 9TOr0 IPeARKATA JIETKO OOPEREAHTE
OPEAUKATH, DO3IBOJAKINHEe MOACIMTHBATE CYMMY H IPOUIBEACHHE
ABYX QHCEJNI:

Sum(x, y, 2} := Linear(x, 1, y, 2),
Mult{x, y, z) := Linear(x, y, 0, 2).

Ofparutre BHEMAHHNE, YTO NEPEMEHHHE B ONACAHAHA OPCAAKATA —
310 dhOpMANLHEIe NMapaAMeTPHl M BMECTO HHMX, KaKk OORIYHO, MOTYT OHITH
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GamMCcAHK HMMeHa MOOHIX APYTHX HepeMeHHHIX TOTO JKe THOA HJIH CO-
OTBETCTBYIOIEE KOHCTAHTEI, B HameM cayvae MLl BOCHOJB3OBAJNHCH
YHCIOBHIMHM KOHCTaHTaMH 0 1 1.

B KayKa0M A3HEKe JOTHYECKOr0 NPOTPAMMHEDOBAHHA €CTh UPCAHKAT
cpaBHenna. Byaem cuHTaTh, UTO OH 3auHcHBaercad Tak: Compa-
rison{x, y,2), TAe X ¥ y — UYHNCIAOBHIE MIN CHMBOJLHHE UEeDEMEHHEHE,
a z — JOrHvYecKAad IepeMeHHAA, IPUHHMAKIGAS ABa 3HaveHna: Herwm-
Ba 7 Jlome. 9ToT NpemuKAT AAaeT aHaveHwe MCTHHA B TOM M TOABKO
B TOM CAyYAae, KOTHA X < i H 2 mMeeT 3Hadenne HcermHa (B cnydae cuM-
BOJABHHX NEPeMeHHHX 3TO 03HAYACT, YT0 3HAYCHHO NEPEeMEHHOH X IO
anmpaBuATY pacHONaraeTcs paHBIOIe IHAYCHHA mepeMeHHOH y). Ha ocmo-
Be ITOro NpeAHKATA JIerKo ONPeAeNHNTh IDPEeAHKATH, COOTBETCTEYIOIRHE
OTHOIICHMIO «MeHbNIes, ¢«He MeHbHIe», <PABHO», <CoJblIes:

= Comparison(x, , HcTHRA);
Notless(l.’x, = Comparison(x, y, Jloaxs);
ual(x, y) = Comparison(x, ¥, Jloxs), Comparison(y, x, Jloxn);
More (x, ¥) := Less(y, x).

BeTpoeHHEIE JOTHYECKAE NMPeANKATH (B HUX BCe IlePeMeRHEIe JIO-
FHYeCKHE) OTPROARNS H KOH'BIOHKIMI MLl 3alMINEM TAK:

Not(x, y) HcTEHeH TOTAA W TOABKO TOoraa, Korga x — MHceruna,
ay — Jloxes wmma x — Jloxs, a ¥y — HcrHEA;

And(x, ¥, ) HCTEHEH TOrZa M TOABRKO TOrga, Korsa x — Hcruaa,
y — Heruna u 2 — Hernna.

Bnarozapa saxomaM ge Moprasa npefuKaT ZHIBIOHKDMHA Onpefe-
JAAeTca TaK:

Or(x, y, z) := Not(x, v), Not(y, w), And(v, w, 8), Noti(s, 2).

A Tenmepr NomporpaMMupyeM. THIO nNepeMeHEHHX, BXOAAIIAX B Ope-
AURATH (uenwii, BemlecTBeHHLIN, CHMBOJBRHHA B T. 1.), o0bABAAETCH,
KAK ¥ B OPOLEAYPHHIX A3HKaX, B Hauaje OporpaMMu. OAHAKO MH He
0yaeM 2TOrO AeNATb, DOCKOJBLKY BCEe COGAABACMbie HAMH IPOTPAMME
HOCAT HMJLTOCTPATHBHEINE XapaKTep H OORMHO HOHATHO IO YMOJIAHUID,
NEePeMeHHBIE KAKOTO THIIA B HHX HCHOABIYIOTCH.

IIycTe TpeGyerca HaliTH of/beM NPAMOYTOABHOTO WApaANeNennIena
¢ pebpanu 10, 20 u 30. IInmeM npeauxaT, oUpelensIIInil opeM:

Vol(a, b, ¢, v) := Mult{a, b, 2), Mult(z, ¢, v).
H penaem sanpoc:
? Vol(10, 20, 30, v)

Jlerko npeackazaTh, Kaxkoil oreser gact Ilponor Ba stor 3anpoc. Ho
GAMETBTE, MTO AAfA pelHleHHA Apyroi sagaum — HaliTH BEHCOTY DpAMO-
YroJlpHOTO Hmapajnenenuneas AnnHu 10, mupunn 20 n ofrema 600 —
MB O0pAIMASMCHA K TOMY i€ IPEAHKATY, HO ¢ ADYTIHM SAIPOCOM:

? Vol(10, 20, ¢, 600)
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910 m nouaTEo — Oasa smammit 0 TOM, ITO TaKoe ofbeM MpPAMO-
YrOoILHOI'O NApaANeNenunena, He MeHsdeTcdA. A Kaxme 3aZaun BH Gyzae-
Te PelIATE -— HAeJN0 BaIe.

MoxHo cKa3SaTh TAK, 4TO (as3a 3HAHHAN — 3T0 Mogeas OBeKTA, MPO-
HecCcA HNHM ABJICHHS, 3ANHCAHHEAA HA ASKIKE JOPHYCCKOr0 MPOrPAMMH-
POBAHHS, & SANPOCH K Helft — »T0 MCNOJML3OBAMHE AAHHON MOZGIN AIA
pemeHnss KOHKPEeTHHIX 3axad.

A Tenepr 3AMPOrPAMMHDYEM HAXOXKAeHHNe Hamboarmero obmero
ASNATeNRA ABYX HaTypanbHMX uncenr 4 H b. O HOH(a, ) M aHaem cie-
Aypiee:

1) HOH(a, a) = a;

2) Ecan g < b, To HOll(a, b) = HO{a, b — a);

3) Ecin g > b, To HOH(a, b) = HOH(a — b, ).

Bor B 3anmmeM 3T0 ¢ MOMOIIBID yae HI3BEeCTHHIX HAM NPeAHKATOB.

LCIa, a, a);
LCD({(a, b, ¢) := Less(a, b), Sum(a, vy, b), LCD{a, y, c);
LCD(a, b, ¢) := More(a, b), Sum{x, b, a), LCD(x, b, ¢).

B aroii 0ase smammit oaun $AKT M ABA NMpaBHJA BHBOAA. CpenaeMm
K aroii Gase sHaumii zampoc:

? LCI(20, 35, x)

Hockonsry 20 # 35, moa ¢axT Ham azanpoc He nonaaaer. He nmo-
OajjaeT OH M IOA BTOPOE IPABHAO, HOCKOABLKY 3HAYCHHE NPEAHKATA
More(20, 35) — Jlomxs. A B mepsoM npasune npeauxar Less(a, d)
HCTHHEH, HNO3TOMY pashCKHBaeTca Takoilt y, arodn 0wy mcTHHEH
opeauxkar Sum(20, i, 35). Taxoe sHadeRme y ToAbKO oxHO: 15. Io-
PTOMY HaJ0 DA3HCKHBATE TAKOe X, YTOOH ORI MCTHHEH NpPeAHKAT
LCID(20, 15, x). J1a moucKa TaxKoro 3HaveHNa nepeMensoit x cHoBa 006~
pamaeMca K Gaze sHaunit, Temeph DpugeTca BOCHONBIOBATHCA BTODHIM
IDPABUNIOM M DASHICKHUBATL X, AAA KOTOPOTO MCTHHEH NDeAUKAT
LCD(5, 15, x). Creayromuif mar npupeAer ¥ NOHCKY X, AAA KOTOPOTO
ucTHHeH npeauxar LCIXS, 10, x). Eme oauE mar NpABOIUAT K Npegn-
raty LCD{(5, 5, x). H TyT npoucxoaur ofpamenne k $axTy, H mOayIa-
eTcsd OTBeT: x = 5.

PasofpaBmmuck B 3TOM Omponecce, Jerko HOHAThH, uTO B fase 3Ha-
Huil HaMu GLINO 3ANUCAHO PEKYPCHBHOE NPABHAO, T.&. NPABHIO,
B KOTOPOM NOPEAHKAT, 3ANUCAHHEHIA B royose, (pUrypHUPYeT H B Te-
Ji¢ 9TOr0 mPABHAA. BnpoueM, KaK M AJNA ANTOPHTMOB, PEKYPCHA MO-
JeT CO3NABATHCA Hé OJHUM NPABHIOM, & HEeKOTOpoil MX COBOKyNI-
HOCTHIO.

B peantbHOM A3bIKe JOPHYECKOr0 OPOTPAMMHEDOBAHMA €CTh MHOIO
APYTHX BCTPOGHHRIX DPEAHKATOB, B TOM YHC/I¢ DOIBOJAOINHMX CTPOHTH
rpadpugeckume ma3odpasKeRNA Ha SKpPaHe KoMOewTepa. MH, ogHAKO, He
OPeCcHeAyeM UHeak HAYUATh BAC NPOrpaMMHpPOBARHI0 Ha sa3mike IIposor,
HO HAjeeMcHd, YTO NpeACTaBJAeHHEe O TAKOM NPOTPAMMMDOBAHHH BH
OONYTHIN,
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BOI'IPOCH n BMAHH!I
@ ARA Hero HyxH BCTROSHHE NPeaukaT?
@ Kaxoe npasua0 HAILIBASTCA PEKYPCUBHLIMYT

@ a) Mcnonbaya BCTPOEHHLIE W ONPEAENEHHLIE B OBBLACHUTENLHOM TEKCTe NPeAVKATH,

onpeaemTe Npepukat Square(y, y), NOZBOAAIOILMA BO3BOAMTE YHCANO X B KEAAPAT.
6) TpebyeTca MaRneYs KBEAPATHLIA KOPEHb W3 Yucaa. MoXHO nv N8 3TOrO BOCNONL-
20BaTLCA NpeaMkaroM Square(x, i), ONPeaeneHHLIM BAMH NPM BLINOMIHEHWH 3308HKA
W“3 nyHkTa a7

8) Micnonsayn npeamkat Square(x, i), COCTABLTE 3aANPOCH, NOZBONAICLIME Y3HATH,
MOXHO N N3BNeYL KBOAPDATHLIA KopeHb Wa Yywcna 16, u3 wncna 0, n3 wucna -1.

a) Ucnonbayn BCTROEHHBIE W ONPeAeneHHbie B OOBACHUTENLHOM TeKCTe NPeanKkaTo,
onpegenvte npeaukar Cube(x, ), NOSBONAIOWMA BOSBOAWTL WMCAO X B KYG,

6) Ucnonb3yn npeamkatr Square{x, ) na aanaxna 1 u npeauxkat Cube{x, ), coctapb-
T 3anpoc, NO3BONAICWIMA HAXOAWTE YMCNa, MeHbwKe 1000, KOTOPHIE OAHOBPEMEH-
HO SENSIIOTCA KBAAPATOM M KyGOM HEKOTORGIX Liensix wicen. Cuvtaiite, 4To B HTMX
NPEAnKATSX NOPEMEHHLIE OOBABNEHD MMSICLLMMKM LIENBIA TYN.

a) Ucnonb3yn BCTPOSHHLIE M ONpefensHHLe B OGBACHUTENLHOM TEKCTS NPSavKaThl,
Ga3y 3HAHUR, NOIBONAIOILYIO )M KAKAOrO YWMCNa HAXOAWTL aro abconioT-

HYIO BENHUMHY.

6) MocTpoime Gasy anaHVA, NOIBONAIGLUVIO U3 ABYX Yvcen eBaibpate Honbwee.

8)* Nocypoiite Gaay 3HaHMIH, NOSBONAICLIYIO M3 TREX PasnuuHLX Yucen eswbpate TO,

KOTOpPOE PACNONOXEHD MEXAY ABYMSA ADYTUMM.

Mcnonb3ays BCTPOEHHBIE M ONPEAENeHHLIE B OOBLACHUTENBHOM TeKCTe NPeaMKaTts,

NOCTPOIATE Haldy 3HAHWA, NE3BONAICWYIC ANA Yuchna a # ) 1 Luenoroe HegTpularens-

HOFO MUCNa 1 BLIYMCAMTL a”.

NoCNepOBaTaNLHOCTRIO PUEOHaYY HAILIBAGTCH NOCNEAOBATENEHOCTE Ywnoan 1, 1, 2,
3, 5, 8, ..., B KOTOPOW KaXOLIA YneH, HA4YWHAA C TRETLErD, PaBeH CyMMe ABYX npe-
ALEYLLIMX.

a) Noctpoitre 6azy ananwil ann npeawkata Fib{n, x), NOIBONAOWSIre MO HOMERY 1
HaxXoaMTh R-iA YNBH X AAHHONA NOCNESROBATENEHOCTM.

0) Ykaxure, kakme OTeeTw GyayT NOAYYeHH HA 3aNPOCHI:

a) ?Fi{n, 55), 06) ?Fb{8, 16), B) ?Fib(0, 0), r) ?Fib(-1,x), @) ?Fib{n, -1).

uwrorv rnasw | 4

IHosmopum xpamxo mo ocHosHOe, ¥moO 6bi Y3HARU, U3YHLUE 2aa8y 4.
Hayka, H3ydaomasa 3AKOHOMEPHOCTH PACCYKACHHN, HAIRIBAETCH

aoraxoii, Ee pagmen, mayuaommuii GopManbHEEEe MOAENH JOTHYECKHAX
Paccy:AeHHld, NONYYMUN HASBAHHEe MaTeMaTH4YecKod normkxu. Pacmmpe-
HHe cdepH HCCAeZOBAHHMH Ha BCI0 HHTEANEKTYAJIBHYI0O AeATEeNbHOCTh
YeN0BeKA IPHBEJIO K IOCTpPOoeHHI0 MoAesell, KOTOpHEe CTAJM HA3HBATH
CHCTEMAaMH HCKYCCTBEHHOPO HHTelNMeKTA. Jli06as cHCTeMA MCKYCCTBEH-
HOI'0O MHTENNEKTA KAaK OAHA H3 PAZHOBAAHOCTEN HEPODPMANAOHHBIX
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Moaencil, oGABATENEHO COACPKHT HAGOD DAPAMETDOB, ONMHCLIBAIOIIHX
cymecTBeHHEIe (aKTOPEI. IlOCKOABKY CHCTEMS HCKYCCTBEHHOTO HHTEN-
JIeKTS HANPABJEHA Ha NPHHATHE TON0 HAH MHOTO PelleHHd, TO B Kade-
CTBe CBA3ell MeXKIy mapaMeTpaMH, ONHCHEBAICIINME WCXOAHBIe AAHHBIE,
H pe3yJbLTATOM BBHICTYHAIOT TAK HASHIBAcMEIe NpaBHaa BeIBofa. Hx cyrTh
B TOM, UYTO OHH YKASHIBAIOT, KAKOE pereHHe AOMKHO GHITE peKOMeHAo-
BAHO B PAMKAX JAHHOH MOAENH OPH TEX HJH AHEIX 3HAYCHHAAX HCXOHA-
HEIX IAPAMETPOB,

ITopecTEORATENbHOE NPEANIOKEHHE, B OTHOIIEHHMHM KOTODOIC HMMEET
CMBEICA TOBOPHUTE O €70 HCTHHHOCTH HJIH JIOKHOCTH, HA3HEBAETCH BEICKA-
sHBaHHeM. HaXl BHICKASLIBAHUAMHE MOMXHO IIPOM3BOZHUTEH JOTHYECKHAE Ome-
panun: xoxsionKyUU (omepamuda i), Jussionxyuu (onepanua uai), om-
puyanus (onepamma nre), umnruxayuy (Omepanns credoeanus), paeno-
cunvrocmu, PesyabTaT IpUMEHEHHA KaXKA0H M3 JIOrmYecKHX onepanmii
3aAAETCA ¢ MOMOINBI0 TabAMIE MCTHHHOCTH.

H3 nmepeMeHHEIX, IPHHHMAIOIIHUX JOTrHYecKHe 3HaueHHa Heruna
u Jloxs, ¢ IOMOIMBI) JNOTAYECKHX ONEpPAIMHA COCTABAAIOTCH GOPMYJILL,
@OpMYJIE HASHMBAIOTCA TORICCTECHHO DABHBIMHA H/IM PABHOCHIABHBIMH,
€CJIH OPH NOACTAHOBKE BMECT)O IEeDeMEeHHHIX BCEBOZMOMKHEIX 3HAYEHHH
IOAYYa0TCA PABHOCHJBHEE BRICKASHIBAHMA., JTO 03HAUAET, UYTC GopMy-
ALl PABHOCHJILHEL B TOM M TOJABKO B TOM cIyvae, KOTAA ¥ HHX OZUHA-
KOBH Tabaunel HcTHHHOCTH. POpMYIA HA3LIBASTCHA TOMKAESCTBEHHO HC-
THHHOH HAW TABTOJOrHeil, ecIH OHA DpHMHEMaeT 3Hauenme Mermaa mpm
moGEIX 3HATEHHAX BXOAAIINX B Hee IePeMeHHBIX.

Ilo ramxaoli Tabaune HCTHHHOCTH MOXXHO HanucaTth dopMyay, ana
KoTopoil TaGANIA HCTHHHOCTH COBNAZAET ¢ maHHo#. ®opMyna, mnoay-
JAIQIMAACH OPAMEHEHHAESM CTAHAAPTHOrO ANA 5TOH IOENH aJroprATMA,
HOMeeT BHA JHIBICHKIOHA HECKOJBKHX KOHBIOHKTHBHBIX BHIDAMEHHH,
B KOTOPHIX 3HAKOM KOHBIOHKIMH COeAWHEHBl NepPeMeHHEle HJIH HX OT-
PHMIAHHS, OPHYEM B Ka)KAOM KOHBIOHKTHBHOM BEIpAXKeHHH NPHCYT-
CTBYeT Ka)XAAA HePeMeHHAS, H OPHTOM POBHO OAHMH pas. Takxoit smp
HasBpIBaeTCA COBEPMEHHOH AHIBIOHKTHBHON HopMaawrHOH GQopmMmon
(COH®D).

CoepeMeHHBIe (a3Bl JaHHRIX, peanusyimue daxrorpabugeckue
MOAeJH, B GOJLOIMHCTBE CBOEM COSAAIOTCSA HA OCHOBE PeISIHOHHOTO
nopxoaa. CyTe 2Toro mogxoAa 3aKJIOUAETCS B TOM, 4To MHGoOpManua
o6 o6BerTaX OpeACTABAAETCH B BUAe OTHomeHuil, T.e. C¢BASAHHHIX
MexAy coboil xapaxkTepECTHK m3ydaeMulx ofbexroB. Kaxpoe ormHOmE-
HAE HMEeT MMA H HaAGOD apryMeHTOB, KOTODHE B TEOPHH (a3 AAHHEIX
HasuBawTca aTpHéyTaMn (B CVB]l Access arpElyTH PealHIYIOTCA IOX-
xopamuM noaeM). KonuuecTBo aTpHOYTOB B OTHOIUIEHUM HAIHIBAeTCH
€ro ApHOCTHIO.

OrHOIIEHHe HASBHIBAeTCcA (PYHRIHOHANLHBIM, €CHR ero ATpuOyTH
MOXKHO pasbuTh HAa ABe rPpyOOel TaK, YTOOHM SHAYCHHMS HIEPBOH I'PYION
atpubyTOB OAHOZHAYHO ONpeAeIANH 3HAYEHHA BTOPOil rpynoul, HAMME
CJIOBAMHA, IEPBAA TPYNNA ATPAGYTOB MOMKET PACCMATPUBAThLCA KaK ap-
TYMeHT HeKOoTOopo# (VHKIMHM, a BTopaa IpyHNa OnpeAeideT 3HaYeHHe
aroit pyaknun. Ecnu oTHOmMeHHe PYHKIMOHANLHO, TO HaGop ATpuUOY-

T—Teitn, 10 xa.
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TOB, OTHOCAIIMXCA K apryMeHTy $YHKIUH, 3ajgaBaeMoil 9THM OTHOmIe-
HHEM, HaseBaeTca KAwYeBuM. Halop arpulyToB ABIAeTCA KIMYEBLIM,
ecnIn B Ta0iMuLe HeT ABYX CTPOK ¢ OAHMHAROBHIM HaGOpOM sHagemwmik
2THX ATpHGYTOB.

Jdormueckoii dpynxmmelt Ban, MO-APYTroMY, NPEAHKATOM HA MHOMe-
¢TBe M HA3HBAIT TAKYI0 PYHKIUIO OT HECKONBKHX apryMeHTOB, KOTO-
paa npu moboM Habope 3HATEHHH STHX ADPIrYMEHTOBR H3 MHOMecTBa M
IPAHEMAET OXHO B3 ABYX 3HaueHH: Hernaa mnm Jloxks. HepeMeRHEIe,
KOTODEIEe MCOONBIVIOTCH ODH JAUECH HPEANKATA B BHAE JOIHIECKOre
BLIPANECHHA, MOTYT GHTE CBOGOAHEHIMH HAM CBASAHHEIMH IHOCDEACTBOM
EBAHTOPOB BCEOOIIHOCTH M CYIIECTEOBAHHMI.

Hag normueckuMHE GYyHKIUAMH MOXXHO BHIIOJHATL Te JKe ONepanyn,
970 ¥ HAJ BHICKAZMBAHNAMH. IIpM HOCTPOEHHN OTPEIAHAA AeHCTBYeT
OPABHUNO: KaKAKH# KBaHTOD, dErypEpylomzii B 3a0HCH JOTHEIECKOTO
BHIDANEOHHUA, 3aMEHACTCA HA ABOHCTBeHHEHM, a OeCKBAHTOPHAA YACTDH
3AMEHACTCA ee OTPHIAHHEM.

BuGop B3 Bcex HaGopos sHauenu#t arpubyToB, HAXOAAMAXCA B AAH-
HOM OTHOIIeHHH, TeX, ANA KOTOPHX HEKOTOpad 38AAHHAA JIOTHIECKAA
dyHEIDHNA DpuHUMaeT 3HAYeHMe HeTnBa, HasmBawT QmikTpanmed, 8 ca-
MY 2TV QyHKOHEI0 HABKEBAOT DAARTPOM.

IIpm paGore ¢ MuEOroTaGaMuYHOM Gasoif JAHHHX BAKHYI0 DOJB HI-
PaeT omepanMa cOoefUHeHHA Tabnun mo aazanamM arpubyrad. Tun cea-
8H MeXAY arpuiyTaNMH coeAMHAeMHX TAONMHN, 3aBHCHAT OT TOro, ob6n-
ABJOHH /B PTH ATPHEOYTH KJIIOYeBHMH. EcAR OZUH N3 CBASHBAEMEIX
arpulyToB Kauepoli, a Apyroii HeT, TO YCTAHABIMBAaETCA CBAIL THOA
«0ZEH-KO-MHOTEN», €CJH 3Xe 008 CBASHBAEMHX ATPHOYTA KIIOUeBHe,
TO YCTAHABIHBAETCA CBA3b THIA <¢OAHH-K-ONHOMY».

Ogsoit 3 passoBHgHOCTEl CHMCTEM HCKYCCTBEHHOIO AHTELACKTA AB-
AANTCA KCOEPTHLIe CHCTEME. KaMaas SKCHEPTHAA CHCTEMA COTEDIEHT
B KauecTBe apa G6asy sHemuii Toli mpeamMerHoit obiacTm, Ana paGoru
B KOTOPOi OHA npeaHazHAvYeHA. JIpyroit ROMIOHeHT sKenmepTHON cHeTe-
MH -— pelnaTenb. Ha OCHOBAHHMU cBefeHMi, UMemuxcsa B Oaze 3HA-
HHll, OB MOZenupyeT xof paccyxaenuii skcnepra. Ilo-apyroMy pema-
TeNb HASHEBAIOT OJIOKOM JOTHYECKOTO BLIBOAA.

Ha ocHOBe A3EIKA MATEMATHYECKOR JOLHAKH COZAAHKW AIWKH JIOTH-
YeCKON0 NPOrpAMMHADPOBAHAA. JIOTHYECKOe NpOrpaMMHADOBAHHE OCHOBAHO
HA TOM, 9TO CBEeJIcHHA 0 3ajaue H NPeANONoHKeHUus, ROCTATOYHLIE ANA ee
pemeHHs1, GOPMYAHDYIOTCa B BHAE JOTHUECKHX AKCHOM. DT4 COBOKYI-
HOCTH nNpeacraBisger cofoli Gasy asmaumit sagaun. ITocranosxa camoit sa-
Aaun ¢opManuzoBalg B BUAEC JOTHIECKOTO BRPDAMNMEHHA, HOAASHKANISTO
BRIBOJAY M3 AKCHOM H HA3HBAEGMOIO Ie/ieBHIM yTBep:KAeEHeM. Baza 3Ha-
HH B COOTBETCTBYIOIEe HeJieB0e YTBepXKAeHHe HASHBAETCA JIOTHYEC-
roff mporpammo#i. Hpn sTOM mocTpoeHHe pemieHHA (KOTOpPOe B 3TOM
ciiydae HABKBAETCHA HCIONHEHHMEM NPOTPAMME) CBOAHTCA K ONpeXeJieH-
HoOM cTaHaapTHOH npomeaype. 3NKH JOTHYECKOr0 NPOTDAMMHEDOBAHEA
AKTHBHO MCHONLAYIOTCA ANA CO3ZAHHA CHCTEM HCKYCCTBEHHOIO HHTON-
Jexra. IepBHM AIWKOM JOTEYECKOre IPOTPAMMHAPOBAHHS HABHICH
aspix Hpoaor.
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Yacte 1. IIpst BRINONHeHHH NpPeANIOMeHHEIX HIKe BAfAHME samnmnTe
y cela B rerpazu mmdp 3aAAHHA M HOMeD NpaBMARHOre oresera. Ilo oxoHuA-
HME pafoTH cBEPLYTe NONYIHBIIYIOCH ¥ BAC 3ANHCh ¢ KMOUAMM HA c. 269.

A3, Buckasusamme (X — Y) & (X — V) pasHoCR/ALRHO BHICKASKBAHMIO!
MX&Y, BXVY; JXoY; PX-—V.

A2, Orpunaapen X BRICKAIKEBAHMN «J[ng moGoro HATYDANEHOTO MMCHA, OKAH-
quBawpmeroca oudpoil 8, cymecTByer HpaTHOe eMy UMCIC, OKAHYHBAIY-
meeca TUPPoli 1» CAVIRET BLICKAIHBRHWE:

§E Her maTypaabHOrO MHMClAa, OKAaHYHBaKINErocs xudpoit 3, ans xoropo-
0 cymecTBoBANRO OH KPATHO® eMy HWHCAO, OKAHYMBAIOMeeca mudgpoit 1.

Y Cymecteyer HATypanbHO® URCI0, OKAHUMEBAMOmeecd nudpod 3, Ana
KOTOpOTO X000 KDATHOE eMy YHCJO Heé oKanumpaercia madpoit 1.
MY JioGoe BATYypanbHOE UHCHO, OKaNuUmBalomeecs mudpoit 3, me mmeer
KPATHOI0 4HClIA, OKARuUABAKmeroca nmbpoi 1.
8k Oraugnoe or yxasaHHEX B myEKTax 1—3.

A3. Tafimny HCTHHHOCTH, COBHAXAIOmMyIo ¢ Tabmmmed 4.23, mmeer Gopuyaa:
BEX—~Y)~-X)VXe&T;
MX-YVvVEXVY)&X;
MMY—-X)&XVY)
#% oTamuRam OT YKAIAHEKMX B ODyHKTax 1—3.

Talnua 4.23
X Y FX,Y)
H H H
H J H
J H J
J J J

A4. OTpunaRReM K BHCKASHBaEHIO 3x Yy (x? + y® = 1) caymAT BHCKa3H-
panHue:

R Vay P+ =1 B Vyax(é:%y’aé 1); FRVxIyEt+p>P=1)
8 ormmunOe OT yRA3AHHEX B NyHKTAX 1—3.

AS. ©opuyna, NpHHUMAMAA NPH BCeBOSMOXMKHHIX 3HAYEHHAX JAOIHISCKHX
nepeMeHHKIX sHaueHme HoruHa, HasnBaerTca:

¥ npasmnsnoit;
B} copepmennoil ARSBIOAKTHBHON HOpMANbHOR QopMoil;
T
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“8) rasBTomorueii;
A). mo-gpyroMy, HedeJH B OyHKTax 1—38.

AS. B copepmenHOft AMIBIOHKTUBHON HOpmanbHol dopme npeacTasneHa Qop-
NYJa OT TpeX mepemeHEmxX X, Y u Z;

D X&ZvX&YVY&Z

D X&Y&ZvX&Y&ZVX&Y & Z;

By X&Y &Z&YVX&Y&Z&XVX&Y&Z&Z:

HYy cpesn BapHAHTOB, 3ANHCAHHHX B NyHKTax 1—38, Her GOpPMYyAH B
CHOH®.

A7. Ecan coegnnende tabann B CVB] Access 0CYINECTEASETCA MO KAIYERHIM

aTpnyTaM, TO YCTAHARNMEBAEMAS CBA3h MMeeT THII:

'1¥ opmH-K-OAHOMY;

2¥F opHHE-KO-MHOTHM;

$#) MHOrHEe-KO-MHOTHM;

Ay MeRLy TAKHEMH aTpulyTaMM HEJIb3S YCTAHOBHTH CBA3b.

A8. Ha marpampeHme OTIHYHBIMXCHE PalOTHHKOB KoMuaHuu cobupalorca
HpHiTH NPesHACHT KOMUAHHH, NeHePANbHHI AHPeKTOP HAM BeAyIIAHA Me-
HemRep. Ve H3BeCTHO, UTO:

8) eCIM HA HATpAKAeHHAe He NMPHAET NPesHAeHT HAW NPHAET BeAymiuii Me-
HegXep, T0 ofASATeNLHO NPHAST IeHEPANLHHEE AUPEKTOD;

0) ecyiy NpRZeT reHepANbHHIN JUPEKTOpD, TO OpHAeT H BeAymHUN MeHemRep.
HauMenbmee 4NCAO HPeACTABHTENEH YNPaRAcHNA KOMHAHHel, KOTOpHe

OpUAYT HAMDAMRAATE OTAHYHMBINUXCA PaSOTHHRKOE,
A¥1; B 2; ¥ S;
4¥ Henbsd ONpPEJeNNTH II0 38JaHHLIM YCAOBHAM.

A9. Brickazpieanme Jx Vy (x°y® < 0) MoxRHO NPOUHTATH TaK:
1} Xora 6 ana omHOrO 3HAMEHHA X HaliaeTcA sHAYEeHHE Y, YTOOH BH-
NoJAHSANoCh HepaBeHCTBO x'y° < 0.
2F IIpy HexoTOPOM 3HAUEHUH X AMA KAMKAOTO 3HAYEHHMA Yy BHOOJHAETCA
mepasencTso xy° < 0.
¥ Kaxnm OH HH GO smaueHHme y, HaligeTca 3HaueHHe X, ANA KOTODO-
ro <0,
4} IlpE xakaoM 3HAUECHHM X AAA A0GOT0 3HAYCHHAA J MMEeT MECTO He-
paBeHcTBO X°3° < 0.

A10. Tepuun ¢«penanaoHHLIN» OPOHCXOZAT OT CIORA:
1) éyaxuua; 3% ormomenme; -#f, cBash;
4} RpPYroro caoBa, HeKeJH B NMyHKTax 1—3.
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Tadauya 4.24
a) 2 6) 2
Oavuaua; HFwuma |[Kaacc|llIxona OIxona Paiion
n/n n/a
1 | Cunpeos | Huxonait| @ 15 1 135 | IHenrpannHbiil
2 | Hpanos | BaaaM 4 28 2 72 |[IOro-sanagumift
3 Benos Cepreit 10 136 3 86 |IOro-sanazEeiit
4 | HNerpos | Ilamen 11 36 4 28 HenTpansaerit
§ | Cupopos | Augpeit | 11 72 5 15 |HOro-sanagusiil
8 | CumpHoR | Anexceit | 11 136 6 103 Banaauntit

A11. B rabmnmax 4.24, g n 4.24, 6 aan dparnenr Gassl AaHHBIX. ITH Tabmu-
nst coeaunHenn mo arpuGyry IlIxoas. CorzacHo 3ampocy HO HNPHIHAKY
Pafion = IOro-zanaanuil chopmuapopans raliuna-pesyasTaT co CAeAYIO-
muMnu aTpulyTaMB, OPHYEM SANHACH B Hell OTCOPTHDOBAHLI II0 HOMEDAM
MKOJ B DOPAAKE BO3PACTAHHIA.

b,

DaMuaua Hua Kaace
n/n

ITocae NCmOJMHeHHA 3aMpPOCA B CTPOKe ¢ HOMepoM 1 Tabaunkr-pesyanraTa
Gyaer croats daMunma:

1} Hipamos; -3k IMerpos; #§ Cuzmopos;
-4y Apyroro yueHHKA.

A12. B rabneme KII 4.24, ¢ xmoueBhM &TPAOYTOM ABAHETCH:
Ay Davmana; Y Mua; P Knace; 4% Ildxoaa.

YacTh 2. [Ipy BHNOAREHNN OpeANONeHHBIX HUC SafaHUN 3amEmMTe
y ceba B Terpagn mAGpP 3ATAHAA M OTBET B BHUAE MOCNEAOBATENBLHOCTH CHMBO-
noB. CBeprTe MOAYUYUBINYIOCA ¥ BAC BAIINCH ¢ KAIOWAMH Ha ¢. 269,
B1. B tabamne AnA HeKoTOPOro aTpAfyTa HeT ABYX CTpOK, B KOTODBIX aHaYe-
HuS 3TOro ATpnlyTa COBOAAAAH. JTOT ATPHUGYT ABAAETCA .

B2. Ha mMHoMeCTBe HATYPANBHEIX YHCEA PACCMATPHBAeTCH MOpPefHKAT
Yx3y(y < zx* — 3x). KonmgecTRo aHaveHuil mepeMeHHON Z, AJIA KOTOPHIX

OH JIO¥KeH, PABHO

-

B3. Ha MHOeCTBE OB PACCMATPUBRETCH BHICKASHBaHREe 3x Vy{x + ¥y =y + x).
OnpefennTe, HCTHRHO OHO MM JIOKHO, ¥ SAKOHYHTE mpeanoxeHne: «Jan-

HOC BHICKASHIBAHEHE ______  ».
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B4. Hake npHBeASHO HECKOJBKO NOBECTBOBATOARHHX npeano:kemnii:
¥ B Gecroneunoil pecaruunoit Apobu, mpeacrasagiomeli wmeno 1/7, mer
ABYX PAROM CTOSIONEX OAMHAKOBEIX mEDdP.
5 YeThipexyronbRUK ABAAETCS KBAADATOM.
9 Ha crone nexnr abaoxo.
i B mexoTopoM IapeTBe, B HeKOTOPOM IOCYAAPCTBE JKHBET NAPeBHA-JA-
rYHIKA,
BE Xouems 6uiTh caaCTAMBLIN, OyanL WM.
8 Komy-ro ra Pycm :xute xopomo.
SanEmATe HOMEPA TeX NpeAoxeHRil, KOTOPHe ABIAAKTCH BHICKAILIBA-
HEAMH, B NOPAAKe BOIpACTAHHS 0e3 SHAKOB NPeNHHAHRA B IPoGeaos.
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Jo cux nop Mbl CTPOUNU MOAENN NPOLIECCOB, CYMTas, 4TO aKTOpLI, BAWUAIO-
wue Ha dyHKUMOHUpOoBaHue o6bekTa, HenameHHbl. OHW 3a8aHbl CaMoi NPUPOAOIA
M He NOoABEepralTCA BO3AEWCTBMAM 4enoBeka. Ha camom pene 4yenosek, nosHa-
Baa npupoay v obLWecTBo, BCe aKTUBHEE W LUMPE BMELLUMBAETCA B AENCTBUE 3TUX
¢$aKTopoB, MHOrga He OCO3HaBas CBOEro BNUAHMA, HO 4Yaule CO3HaTenbHOo, npe-
cnegoya KOHKPETHYIO Lefb — 3aCTaBWUTb TOT MAKM MHOW 06bLeKT YHKUMOHMPOBATL
HYXXHBIM YenoBeky o6pasom.

T CMERTEST TN, T N LSS UL T S T TR T MR RO TR

. Boagesictene Ha o6bekT wam npouecc, uMmelolee CBOe Lenblio nosaydeHue ..
. TPebyembix 3Ha4eHnii napaMeTpos 3Toro obLexkTa uau npouecca, HasblBaeT-
! CH ynpaBneHuem.

SULSRETITTRTL CISITY W NUSEE ST AN LUN SUSRUISISENeNY S §OCSTeROTRaET OIS T TIeUTmaT L e

B aToih rnase Mbl Ha nNpuMepax NOKaXem, Kak MHPOPMaLMOHHbLIE TEXHONO-
MU U KOMNbIOTEPHOE MOAENMPOBAHME MOMYT MPUMEHATLCA ONA peleHus 3anad
ynpaeneHus.

(B! Yvo Taxoce ynpasnenue

Brime MBI y:Ke chOpMySIHpPOBANIM OIpefiesieHWE YIpaBIeHHA.
Ho uro0Bl XOpOLIO MOHMMATHL €ro CYyTh M YMETh CAMHM OCYIIECTBJIATH
yIpaBieHHe, HaJi0 3HATH OCHOBHEIE IPHHIMNE! M CIOCOOBI ero Oprasu-
ganuy. OOme 3aKOHOMEPHOCTH YVIIPABJEHUA B CHCTEMAX pPas3IMYHOMH
IpUPOALI ¥ IPUHUUOBI €ro OPraHu3anuu usyuamrca kuGeprernkoii. Ta-
KOe HasBaHMe JaJI 3TOH HayKe OLMH M3 €e OCHOBOIOJOXKHHUKOB — Hop-
Gepr Bunep.

Ona npoctoTml GyaeM CYHUTATH, YTO YIIPABIAIOIIee BO3JeHCTBHE
OKAa3BIBAeT HeKuM o0beKT. MBI HaleeMcs, YTO HUKOr'O HEe CMYTHT TO 06-
CTOATENLCTBO, UTO IION CJIOBOM <«0GBEKT» MOXKET IIOZpasyMeBaThCH de-
JoBeK (Hampumep, modep), aBTOMaTHUYeCKOe YCTPOMCTBO (Hampumep,
ceerodop), opraHusanusa (Hanpumep, MUHHCTEPCTBO BHYTPEHHMX e,
yCTaHABJMBaIOIee IPaBUja KOPOKHOTO ABMMKEHHS HA Teppuropuu Poc-
cuu) u T.n. Ilpocreiimiaa cuTyanus yhopaBjieHHdA, KOIJa B3auMOJei-
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Ynpasnaowwi Ynpasnaiowee YnpasnfeMmblit
obbekT BO3geiicTBue ofbexT

Puc. 5.1 Cxema BaavMoBeiicTBuA AByX 00bOKTOB B NPOUECCE YNpPaBneHuR

CTBYIOT ABa O0BeKTA: YOPABAAIOINA 1 yopasaseMbli. Taxoe Baammoneit-
CTBUME MOXKHO M300pasuTek B BHje cxeMml (puc. 5.1).

OnsuYecKy yrpasJgioniee BOSZeHCTBHAe MOXeT OHITE pealn30BAHO
Io-pASHOMY. YHpapiende TeJeBH20POM ero BIAZKEJNEn OCYINecTBAsSeT Ha-
JKATHEM KHOOOX H BPAINEHEMEM pyYeK HACTPONKEK, YOpPABICHHE ABHKE-
HUEM ABTOTPAECIOPTA CBeTOQOD OCYINECTRBIAET DOCPEACTEOM IBETOBLIX
CHrHAA0B ¢ 3ApAHEe OTOBOPEEHEIM CMEICHOM KajKZOT0 M3 HHX, yOpas-
AeHUme cobaxoil XO38RWH OCYHIECTBAACT roJOCOBHIMH KoMaupaMu, Ioeo-
pa of ynpasaerum Boobie, HeoGXOA¥MO OTBAEYbCA OT (husAaveckoit
dopME yOpaRaaomero sosaeiicreua. Torga cTaEOBHTCS SICHO, YTO CYTh
VIPABISIOMNEro BO3REHCTBHA — 970 Uepefadus maEbOpManuy OT yIpas-
aAmoigero ofbeKTa K 00BEKTY YHDABJIEHWS.

Vnpasnsoniags uahopManusa MoxeT OMTh NpeACTABISHA UHCTPYK-
GHeil 0 TOM, 9TO HONMeH JelaTh o0heKT ympabBaenus., Ecam o0bekT
VOpaBiIeHEaA — (POpPMAJBLHBIN MCIONHUTEN:, TO TAKAS WHCTPYKGNA, KAK
Bhl 3HaeTe, 0OLIMHO IpejcTasager coGOH ANTOPHTM. AATOPDATMHYECKOE
yopasaeHne GOpPMANLHEEIM HCOONHETENEM ABIAETCH ONHUM H3 BAKHEN-
%X BAPHAHTOR DEATHIADVE VIPABNCHWH, OCOGEHHO UACTO BCTPEIAN)-
ImMEMCE B TeXHHUYeCKHEX cucTeMax. Ho B »kuBoi mpupoie u obimectse
AaJIeK0 He BCAKOE YIpapjeEHe CBOAHTCA K AATOPHTMBYECKOMY; CyiOe-
CTEYHT B Apyrae GopMBI YOPABIEHMA, 0 KOTOPHIX MBI PACCKAMEM B 11O-
CHeAVIOHNIUX maparpafdsax.

Tenesuaop xax 0GDEKT YOPABICHHSA BMECTe C AOMYyCTHMBIMHA [AJA
Hero BO3AefiCTBHAME OZHWE, A YODPABIAT: MM MOTYT DA3HEIE JIOAH, IDH-
YeM ¢ COBEPUICHHO PASMHUYHEIMY HEJAMH — ONHOMY XOJYeTCH CMOTDeTh
GHUIEM, & APYTOMY — CIIOPTUBHYIO HPOTPAMMY; ANA ONHOPO 3BYHK CJHII-
KOM TPOMEH, & JUIA Zpyroro, HaoGopor, tuxmuii. Ta uim maas couMain-
Hag rpynna (HaompuMep, YYaimpuecs OJHOTC KJIacca) Kak ofBeKT ynpas-
JeHUSA TOM¥E MOM(ET DOABEPTATHLCH BOSHEHCTBMIO DASHBIX YIPABIAIOIIAX
00BeKTOB (B TOM UMCIe N HAXORAIIMUXCHA BHYTPM 3T0H IDYIOH) ¢ Bech-
M& pAasHBIMH IeJIeRHMH YCTAEOBKAMH. DKOHOMHYECKHH DErHOH KaK
o0'BeKT YHDABJEHUS TOMKEe MOJKET OOJBEDraThes YHPABJIHIONIEMY BO3-
ZeBCTBHIO CO CTOPOHBI COBEPINEHHO PASJIUYHBIX YOPABAAIOIMNX 005-
exToR, OTBIEeXasch ONATHL-TAKH OT (PU3HYecKoil pealH3AIAE YIIpas-
JAson1ero 06eeKTa (4 9T0, KAK OTMEYASIOCh BLINIe, eCTECTBEREO UPH Teo-
PETHYECKOM PACCMOTPeBEMH HOOHATHA YHPABIeHMA), ME BHAUM, HTO
KOKIBHA yOpasnaomni ofheKT XapaKTeDA3YETCA Yeae8biMU JCmanos-
KAMU U CEOUMU BO3MONCHOCMAMU 8030eiicmeoeamb HA Ynpasarermbiil
obzserxm. Uto ke Kacaercsa oHbexra YOPAaBIEHUS, TO OE XapaxkTepusy-
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Ynpagnsiowwme O6bekT Peaynkrartsl
BO3OenCTBUs yrnpasneHus yrpasneHus

Puc. 5.2 Cxema ynpasneHus 06LekTom

eTCHA CB0UMU PYHKYUOHANbHLLMU 603MONCHOCMAMU (T.e. TeM, YTO OH
MOXKeT CHesJaTh MJIH B KaKOe COCTOSHHe NepeHTH) u JonycmumbimMu HA
Hezo 8030eilcmausmu.

HomycTuMble BO3AEMCTBUA AJIA KajKAOTO 00BEeKTa, KaK IPaBUIIO,
npegonpeneneHsl camMoll ero mpupozoii. C KuGepHeTHYECKOH TOYKH
3peHHusA BO3JeHCTBHE HAa O0BEKT yIpPaBIEHHUS — 3TO BOCIPHUATHE UM HH-
dopManuu depe3 crelnuabHBIE BXOABI. Peaknus o0BbeKTa HA BXOOHYIO
uHGOpManuIo, T.e. USMEHEHHEe ero COCTOSHUS, TOXKE OMMCEIBAETCS CO-
OTBeTCTBYIOINEH mH(popManueii. MoXXHO CUUTATE, YTO 3Ta HHpOpPMAIUA
mojaeTcss Ha TOT WMJIM HHOM BBEIXOA: MMEHHO OJjarojapsi 3Tod mMHGOD-
Malli{ YIOpPaBAAOMNNE 00BEKT MOMKET CYAHUTH O TOM, AOCTHUIHYTA JH
mocTaBJieHHaA Ieab. I10aTOMY cxXxema yIpaBJIeHUSA BBITJIALUT TaK, Kak
MOKa3aHO HA PHUCYHKe 5.2,

BaxHO MMeTh B BHUAY, YTO I'OBOPUTH 00 yIpPaBIEHUM MOMKHO TOJb-
KO NPDUMEHHMTEJbHO K AHHAMHYECKHM CHCTEMAaM, T.e, CHCTeMaM, Me-
HAIIUMCA BO BPEeMEHH HJIH Kak-TO (GyHKOUOHHpYyHOIHUM. Beas ecam
CHCTeMa CTaTHYHA, TO €l HeJNb3s YIPaBJIATE — 4YTO ObI BRI ¢ HeHd HH
Jejiaiyl, OHA He OTKJHMKAETCS HA BallX BO3/EHCTBHHA; €e MOXXHO TOJb-
Ko caoMaThk. [la)ke Korga pedsr HAeT o0 yIpaBJeHHuH aBTOMOOHIEeM (KO-
TOPBIA caM, KOHEYHO, B Pe3yJIbTaTe VIPABJIEHHUA He U3MEHSEeTCHA), TO Ha
caMoOM JeJie pacCMaTPUBAETCS ABUMKEHME ABTOMOOHJIA 110 HEKOTOPOM Io-
pore, T.e. (PaKTHYECKH YHPAaBIsIEeMBIM OOBEKTOM BBICTYIIAET CHCTEMA
«aBTOMOOHIL + moporas.

B cnegyrommux maparpadax MBI HA IPHUMepax IOKAa)KeM, KaK HH-
¢dopManMOHHBIE TEXHOJIOTHHM H KOMIBIOTEDHOE MOJEJIHDPOBAHHE MOTYT
OPUMEHATHCA AJA PEeIleHUsd 3ajad yIpaBJIeHHUd.

BOMPOCHI U 3AAHUS

@ o Takoe ynpaenenue 0GBEKTOM MM MPOLECCOM?

e Hwke nNpuBeaeHo HECKONBLKO CUTYaLMIA, B KOTOPLIX OCYLLECTBARETCA ynpasneHue. Yka-
XWTe, B YeM COCTOMT NPOUECC ynpasNeHWA: MonbiTaiTeCh ONpPefenuTb Lenb ynpae-
neHus, yNpasnsaiowWwmii u ynpaensiemMbiii 06beKTbl, AONYCTUMbIE BO3AEWCTBUA Ha ynpas-
nAemMblii 06BLEKT.

a) dsuwxeHwe noesna MeTpo.

6) O6bABneHne Havana nocagku B Camoner.
B) JloBna pbibbl HA YOOuKY.

r)* O6paboTka netann Ha ppes3epHOM CTaHKe.
n)* NeyeHue nauuweHTa.
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0 Cpean npouecCoB, NePeMUCNIEHHBIX HKE, YKAXWTe NPOLBCCH YIPABNEHHA.
a) Cranesap pasnuBaeT METANN B KOBLUW.
6) Cheposarent AonpawweasT NOAOIPEsaeMoro.
8) KaHawaaT B OenyTaTei BLICTYNAET HA MMTHMHIE C NPUSHBOM IOAOCOBATL 38 HeTD.
r} XyAoxHWK pUCcYeT Nenasx.
a) Pexmccep cHumaeT dunem.

Movesy YNPABNATb MOXHO TOMLKD AMHAMMYECKMMM CUCTEMAaMUT

AnAa KaxAOro K3 cReayiowMx OOHEKTOS YIWEBNCHHUA YKEKMTE, YTO ANA HEro ABARET-
CA AOMNYCTHUMEMK BO3REHCTEMAMM,

a) ymor; G) aBTOMAT MO NPOJAXe XenasHOROPOXHEX GuneTos;
B8} NponaBely MOPOXBHOro; r}* Baw Knacc.

4]
5]

i §:'44,- CKONBKO MONMHO BINTE Y NPMPORM

Borata poccuiickas zeMiIa pasnUYHBIMH pecypcaMu. Ee meapa
XPaHAT CAMEIE PasHoOGpasHble MOJe3HHEe HCcKonaeMiule, Ee seca cay:xar
HCTOYHMKOM Aaa palorhi jeconepepafaThiBaiomieit NMpOMBIIINEHHOCTH.
B osepax H pexax BoguTCa peifa...

Bor ¢ noBie pubel H ooiiger y EAC pedsh. He Ha yAOUKY, KOHEY-
HO, & B IPOMHIIAEHHEHNX MacmTabax.

Prifa ¢ npoMHULTIEeHHON TOYKH 3pPeHUA OTHOCHTCHA K TAK Ha3HIBae-
MEIM B0300HOB/IAGMEIM pPecypcaM — BH €€ JIOBATe, & OHA CHOBA DOX-
AAeTCA H PACTEeT B TOM Xe BogoeMe. B oramume, CHAMEM, OT JRemes-
HOH PYAH, KOTODPYIO eClId OAHH pa3 ZoOHLA, TO GOABINE ee HA ITOM e
MecTe He Haligemb. IlooToMY DPYAH NOJAYYHIH HAa3BaHHE HeBO30GHOEB-
JAAeMEIX pecypcoB. Ho 0 HMX MBI 38ech I'OBOPHTE He GyaeM.

Priffa poRAAETCA €XerofHO, HO PACTET He Tak YV OLICTPO, H eClH
Ccpasy BBUJICBHTH €€ CAHIOKOM MEOrQ, TO MOXHO 0CTAThCA Ge3 pLIOHI.
BosHukaeT 3ajada YNpPaBJIe€HHA: CKOJBKO DHIOE MOMKHO BBUIABAHBATE
€XEerOARo, YTOOH 00eCHeuHTh ee HOPMAJBHOE BOCHPOH3BOACTBO?

Mu 3HAEM MOAENL NPHPOCTA PACTHTEABHON MaccH (es BMemarenn-
CTBA YeNOBEKA — 9TO MOJeNL orpanuucnnoro poctra (cM. § 21). Kpo-
Mé TOrQ, MH BHJAESIH, 9TO YHpasnAeMHl ofdbexT yAo0HO HM3zobparars
B BHAE NPEAMETa, HMCIOWIET0 BXOAH B BRXOZe., MaolpasuM m paccMaT-
PHBAEMYIO HAMH PHOHYI0 NONYJAALHIO B BHAe cXeMH (puc. 5.3).

BxoAaw B BHXOZHK — 2TO MACCA

PHIGH B 12-M rOAY H COOTBETCTBEHHO

coyerda rog. M ecam peify HEKTO He

M(n+1) JIOBHT, TO 9Ta Macca MeHseTCA IO Clie-
AVIOIIEMY PeRYDPPEHTHOMY 3AKOIY:

M(n) Nonynauma
PoiGbl

= L—M(n)
Mn+l)= (1+ kL ~M©) ]M(n),

Puc. 5.3 Mopens uamensHna esoaol- rae M(0) —— macca prGH B HAUANE-
HOBAREMOTO pecypca HEIHf MOMenT BpeMeRH; L — mpegens-
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HOe 3HaYeHHMe MAacChl PHIGH AaA AaH-
HOro BoaoeMa; k — Roapdummenr M(n
eXKeroAHOro IPHPOCTA.

Tenepsr y Hac NOABHJICA eme Ronynauna ﬂil’
OXHME BXOA — BosjciicTBMe wenoBeKa g PuiSel
R (puc. 5.4). Ecau Ml cuATaeM, 9T0 —}
@/KeroAHO BBLIABNMBACTCA OJHA M TA
xe Macca pribm R, To Hama Mozenb
OrPAHHYEHHOr0 POCTA M3MEHHTCS mo  EWC. 5.4 Moaens notpeGnenwa so-
BHOITHEMY BHAY He3HAYUTENLHO: 308HOBAEMOrO pecypca

L —M(n)

M@n+1)= (1+ 3100

]M(n) -R

IocTpoeBEHYI0 MOAeNAP HAB0BEM MOZENbI0 NMOTPefieHMA BO300HOB-
ASeMBIX Pecypcos.

R T T L N R T N N L AT T RS T T DI T T I T AL A TR I e
BONPOCHI U 3AJIAHMA
o MpuBEaWTE NPUMEPL YTIPABNEHNUA KAKUMU-ING0 OGBEKTAMM WM NPOUECCaMW,

9 Kaxve nNpeanonoxeHys NONoXeHs B OCHOBY MOAen noTpebnemma B80300HOBNAEMBIX
pecyppoe?

e a) NoAroToBLTE 3ENOAHEHWE SNEKTPOHHON TaGnuubl ONA BLIMMCNEHWA MACCH PuibE
4epe3 3aAaHHOE KOAWHECTBO NET, MCNOAB3YA MOAERL NOTPeSNeHUA BO3OGHOBNSEMBIX

pecypcos.
6) CocraBbTe anropuTM ANA BLIMMCACHUA MACCH Poilbl HepPe3 3a8HH0E KONHYECTBO
netT, HCNONBIYA MoAent noTpebnenwa BO30GHOBNAGMBIX PEeCYPCOB.

3apouc o neconapke

B oxpecrmocrax ropoaa ExarepunGypra mo Geperam osepa
IlTapram pacKARYJCA 3aMedaTeabHul Jecomapk «KamemHmle manar-
kH», Korga-To oH GBI NMPAKTHYMECKH 34 rOPOAOM, HO Teneph OKOJO He-
ro BO3HWK OrpPOMHEY Xunoit MEKpopaiiod, U ¢ JecoOmapKoM CTaN0 Mpo-
HCXOANTE YUTO-TO HeJAAAHOE.

IIpyuuna DOHATHA — PE3SKO BO3POC MOTOK NOCETHTENE H NapK
yiKe He COPABAACTCA ¢ WX HamecrBueM. IlogoGHaa npoGireMa xapak-
TepHA AnA JG0r0 KPYIHOTO ropoja.

YopaeaAaTe HOTOKOM MOCETHTENeH JAecomapka HeposMoxkno. Ho
€CTh MeCTa (NPHPOAHEE NAPKHM, 3ANOBOAHHKH H 3AaKA3HHRH), KYAa
MOXXHO OrDaHHYNTEL BxoA gofmTesneli oTAOXHYTH HA npupoie. BosHmk-
Jla ynpaBleHuYeCKad 30JA94: KAK ODraHH3OBATL MOCENIeHHEe NDPHPOIHO-
ro napka, ¥ro6u He HaHECTH €My HeNompABMMOro ymepba?

Pemenne 3afaud HAAO HAUMHATL ¢ HDOCTDOGHEA Mozean. HyxHo
npes e BCero pPellldTh, [UTO 3HAUMT «OPrAHHAZOBATE HOCemeHHer», Mosk-
HO 3T0 NOHHMATL Tak: ODAPK OTKPHT ANA NOCEINeHHS NOADPAA HeCKOIh-
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X0 nmedi (06osmauuM 3T0 wuca0 K) 4 B oTH AHM ero exeAHeBHO MoOce-
maer N venoper. IloTOM mapK 3aKPHEIBEETCHA A0 OPARTHYECEH IONHOIQ
€TI0 BOCCTAHOBRJIEHHS.

Teneps 06 ymepde, HAHOCHMOM NOCeTHUTeAAMH. Jiro0aa npHpozHaa
cucTeMa cnocolHA K CAMOBOCCTAHOBAEHHMIO. YYeHBIC-9KOJOTH HAYUH-
JUCh H3MepAThE YHIep$S B OpPONEHTAX K HCXOAHOMY COCTOSHUIO M yCTa-
HOBHJIH, YTO 34 HOYh BOCCTAHABAWBaeTCA npuMepHo 30% HaHeceHHOTO
ymepba. Ecim ymep6 coctapiser 80%, TO Takad CHTyamUA CTAHOBHT-
ca Henonpaeumoii — napk morubaer. Myna Apyroro mapxa B APYrHX
yeaopuax obe mubpel Moryr GHITh APYTHMH,

Hrax, oycTes 3a OAHH AeHb HOCETATEAH HAHECAH HAPKY HEKOTOPHIH
ymep6. OfosaaumM ero seamauEy depes A m OyaeM cuATaTh, 4TO OHA
SABHCHT TOJBEO OT THCJIA MOoceTHTeNAeil N H He MEHAeTCHA B 3aBHCHMOC-
TH OT JHA IOCeNleHHsd.

Ilpomen AeHp, U NpomNAa HOYP — IIAPK BCTpPeYaeT HOBHIX IIOCe-
THTeNe# yxe ¢ yuepboM; YpOBeHb e€r0 COCTOSAHHMS OIEeHHBaeTCH HA
100% - (100% — 30%)A. Echxr MBI He XOTHM BCe BpeMA OUCATL 3HA-
TOK NPOLEHTOB, TO MOJKeM YPOBEeHb COCTOAHEA BHIPAKATH IPOCTO B JA0-
aax or 1. PopMyaa YPOBHSA COCTOAHHA HAPKA K HAYAJY BTOPOrQo OHA
IDONYYATCH TaKafd:

1-(1-0,3)A.

Herpynnc; MOHATH, UYTO K HAYAJY TPeThero JHA YPOBeHHb COCTOAHHEA
Oyzer ymxe
(1 -(1-0,3)47,

K HAYaJy 4YeTBepToro —
a-qa-o0,34)>

H T. A. K Hauany nocaeanero K-ro AHS ypPOBeHB COCTOAHHA OyaeT

1-(1-0,3)47%1,

HHEIMH cNOBAMH, eCNHM MBI AOOYCTHM IoceTHTeNdell eme Ha oauH
AeHb, TO ymlepd cTaHeT HemONPDABHUMEIM, T. e, YPOEEHb COCTOSHHMA, PAB-
Eutlt (1 - (1 - 0,3)A)%, Gyaer umxe uem 1 — 0,8.

Hraxr, eciy HAM H3BeCTHO A, To 3mavenme K — 910 Hamboabmmuit
mokasaTejgb creneHyu B Bupaxkenun (1 — (1 — 0,3)A)F, ana roroporo
JaHHOe BHPpaKeHHe ocTaerca Gonaemnre uem 0,2,

Teneph HAAO PEINUTH 335a9Y, KAK BeANYHMHA A CBASAHA C YUCIAOM
nocetmTenei, T.e. omperenuTs A Kax byHEOHIO or N.

Jlnga sToro HAAZ0 CHOBA NPOBECTH HCCHEAOBAHMA. YUTO K, B yOpas-
Jernz Ge3 BAYKE OCMEICJIGHHOIO IIAra He cAexacmmb. [IpHKHAKY Ha raa-
30K Ja HajeXAs HA aBOCHE A0 ZoOpa He ZOBONAT.

OnaTe-Taku ?KOJOTM YCTAHOBHIM, YTO BeJHMYHHA A Xopomio omm-

ceBaerca dynruueit b+ cJ_ . Bor Toapko b M ¢ AaA Rampoll Mect-
HocTH cBou. M3BeCTHEI TaK:Ke A/IA Halllero mapka IOKasaTe/H ymepba
(Tabn. 5.1).

Teneps Hago nogobparh yucya b ¥ ¢ Tak, YyTodH 3HaYeHHe A, BEI-
YHCACHHOE IO (POpMyJde, He CHABHO OTAHUANOCH OT 3HAYEHMU, mpube-
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JeHHHX B Tabnune. BocnoassyeMca CHO- TaOmiuz 5.1
Ba aaexkTpoHHO# Tabnanneit. Ilpumep ee
3QMOJIHEHAA NOKA3aH B Tabmune 5.2. ‘iucno Yept, %
Bo BTopoli KJeTKe BTODOTO H TpeTh- | NoceTwrened
ero croabnoe GyAyT moaGHEpATHCHA ZHA- 30 7.0
uyeHnsa b ¥ ¢, ANA KOTOPHIX HaHGoJbmICe ’
H3 OTKJOHeHMl OyAeT MHHMMAJIBHHIM. 50 10,8
IToxoBHEIM BB YiKe 3AHUMAJIHCE, KOTAA 100 18,3
nccnenoBann OPOYHOBCKOE ABHIKEHHe 120 20,7
Ilocne Toro kKak Oyaer HalizeHa i
dopMyna ana A, ME CMOXKeM HAXOAHTDH 250 33,0
snauenne K no N u, naobopor, N mo K, 400 43,5
Ho araM BH 2aiiMeTech Ha JjgalopaTtop- 600 55,0
moit pabore.
Tabmuua 5.2
I R R Ba
N - . . [ TS VIR P S T S o P Y RN L L YR = 1Y
e OTKIOHeHHEe OT SHavYcHHA,
1 N b ¢ Vmepd BEIYMCJCHHOIC No dopMyne
2. 30 0,07 |B2+C2*42-D2|
.8. 50 |Magc. | max(E2:E9)| 0,108 |B2+C2*/A3-D3|
4 | 100 0,183 |B2+C2*/A4-D4|
| 5| 120 0,207 |B2+C2%/AB-D5|
T8 180 0,27 |B2+C2*J 46 ~D8|
2| 250 0,33 |B2+C2*JAT-D7|
8| 400 0,435 |B2+C2*./ A8 -D8|
9 600 0,55 | B2+C2%/ A9-D9|
3ADAHME

NycTe yxe HalaeHs kosdduumerTs b U ¢ B dopmyne ana A. MNpoaymaidte, KaK no
3308HHOMY YMCARY @XeAHEeBHLIX noceTuTencil N BnuucauTe wneno K, noxassisato-
1Uee, CKONLKO AHEeH NoAPAA MOXHO NoCewaTe napk. W HaoGopoT, xax no 3apaHHo-
My 4ucny K HAlTH exenHesHOoe KONMWeGTBO NoceTurenell napka,
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@E Yunumes y npupogsl npcsunmoﬁ opmmqnu
W YRpOBneHMs .

B npeaucaosuu X sTo# raaBe ME ONpeASANAH YIPABJCHAE KAK
DepeHANPABAECHHOS BO3ZAeHCcTBHMe Ha Te HAH HHHE DAKTOPH 00BEKTA
maE npouecca. IlosTroMy Hasepanme naparpada Ha HepBHIT B3rAAAx BH-
TAAAUT CTPAHHO: NPHpPOJA B CBOEM CYHIECTBOBAHHH He IIpecleAyeT
Kaxne-anbo menm, MOSTOMY M YODARAATL NPHPOAA HHYEM M HUKEM He
MoxeT. Kak )xe TOraa yYmThCH YOPARJISGHHN) Y IPHAPOARI?

Habnmopas OpUpoAHEe ABJEHEA, MEl MOXKEM <«IIOACMOTDETH® ¥ HEe
Te MEeXAHH3IMEI, KOTOPHEe IO3BWIAKT IPHPOAe B TedeHHe THICAYEJeTHH
CYINeCTBOBATh M PA3BHBATHCA. BeAr B uYenoBeK OOBHIYHO CTPEeMHTCA
K TOMY, YTOOLI ero AeATeALHOCTL TOMe Morja ofeclneuuTh yerolumpoe
CYMIECTROBAHME M Da3BUTHE, OTO HE Beerga emy yaaerca. IlonmpobSyem
pasobpaThca MOYEMY.

BenoMHEETe CBOMCTBO KHBOH NPDHPOAN, KOTOpOe BH OCHADYXKHEIH,
BHIIOARAA AaboparopHyio pabory 22, — saBIeHNe CAMOPEZYAUPOBOHUR:
IOPHPOAA CTPEMHTCA BOCCTAHOBHTBH TO CTAOMILHOE COCTOAHHE, U3 KOTO-
POTO €€ BLIBEJIM TeM HAY WHLIM cnoco6oM. DT0 BOSMOIKHO TOABKO B TOM
cayuae, KOTAQ CAMO COCMOAHUE, 8 KOMOPpoM Haxodumca obsexm, ne-
AZemca 603delicmaeyIOwuUM KA He20 (PaKmopox.

Ecau npeacTapaaThk cefe ynpaBaAgeMBId 00LEKT KAK CHCTEMY CO
BXOAAMH M BRIXOAaMH (pEc. 5.2), TO B 9TOM CAyYae HEKOTODHE e€ro BH-
XOALl OAHOBPEMEHHO ABJAIOTCA ero Bxoaamm, MmMenno Tax ofeTomTt me-
J0 B MOAESH OTPAHHYEHHOIO HJH HEOrPAHMYOHHOIO POCTA: BEIXOAHON
onapamerp M(n + 1) xapakTepHsyeT OUepPeAHOe COCTOAHHE CHCTEME,
T. €, OAHOBPEMEHHO ABAACTCA BXOAOM. BXOA H BLIXOJ Pa3NAHYAIOT TOJIb-
KO MOMEHTHl BpEeMeHM, B KOTOPHIX DACCMATDHMBAITCA 3HAYEHUA STOTO
napamMerTpa.

CnegosaTensno, H300paxas yIpapiaeMEIli O0BEKT ¢ 3JIEMEHTAMH
CAMOPeryJaannH, MBH JONXKHBI TaKHe BHIXOAR 3aMKHYTh H& COOTBeT-
cTByIOIue BXoaH (puc. 5.5).

B Mogenu ynpamneHua Ao0nveil BO30GHOBAAEMEIX pecypCcoB STa
cXeMa BRIMIAJUT TAK, KaK NMOKA3AHO HA pHcyHKe 5.6.

Boaqaﬁcmné BHXO,ﬂHHX napamMseTpos ,qunamqecxoﬁ CHUCTBMbI Ha ee
xe ququue napameTps! H83HBBIOT oGpaTthoii caA3LIO.

A R A TR AT AT SR T T

B xupoit npupoae nwobaa cucrema obasaTennHo obNajaer MexXAaHH3-
MoM ofpaTHolt cpasu. ITpocTeftmmuit npuMep — VBeNIHJYeHHe TeNJIOOTIA-
YH JKHABLIM OPTAHH3MOM INDH YBeJHUCHHH BHASJNCHHEA SHEDPrHH (Haupn-
MeD, DPH HETEHCHBHOH paore). JTOT MeXaHHU3IM HACTONBKC adwpeKTHBEH,
9T0 OPH SAOPOBOM COCTOAHNM OPraHM3MAa OH cnocoleH NOAAEpKHABATH
IOCTOAHHYI0 TeMUeDATYPY Teia NPH BO3ZeficTBHH CAMBIX pPasHO0Opas-
HBIX BHEIIHHX M BHYTPEHHHX ($aKTODPOB. 3hech MBI MMeeM eJIo ¢ TAK
HA3HBAeMOd oTpHIaTensHOl ofpaTHOl ¢BRAbLI0. DOHUTET «OTPHIATENL-
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Puc. 5.6 Mogens notpefinenua eosol-
Puc. 5.5 Cxema ynpaBneHna ¢ ofpatvoil HOBNAGMOrO pecypca Kak Cu-
CBASLI) CTemMet ¢ OBPATHON CBASLIO

Hafg» OSHAYAET, UTO OHA ofecmeunsaeT BHIPAGOTKY YIPABAAIIEro BO3-
BelicTBMA, HAUPABJEHHOI'0 HA YMeHLHIeHHE DACCOTNACOBAHHA MeMNAY
SQAAHHKM H JeHCTBETEJHHKM 3HAYCHEAMHM OAPAMETDS CHCTEeMEI. Bos-
HERAIOMHN Opa aToM 3ddekT YCTOHINMBOCTH CACTeME K BHCIIHAM BO3-
JeiCTBMAM HAZBIBAIOT I'OMEOCTA30M CHCTEMEL.

Hepeaxo B AuMHaMMYECKHX CHCTEMAX BCTpPEUAeTCH MU IONOXKH-
Tensnan o06parnas C¢BA3k, YCHAMBAIOIIAA BO3HHKIIES PaCCOIJIACOBA-
HE¢. B npupose mpEMepoM moaoxETentHON ofpaTHolt cBAazH aABIdgeT-
CA peaKIHA DHINEBADHTeNbHOH CHCTEME HA cnaloe pasapaXeHmne
numeii, BHIZHBAONIee BhlAelleHHEe NNINEBADHTENbHBIX SHAHMOB H TeM
CAMLIM YCHNeHHE DA3ADAXNEeHUA ¢ elle GOMLIIMM BLIAETeHUEM IH3MMOB
B T.A. 9T0 ABJIeHHEe ONHCHBASTCA HAPOZHON HpHMeTOol <ANNeTHT OpH-
XOAHT BO BpeMdA eAbl». B MIKOALHEX KYyPCax QH3HKH H XHMHE H3Iyda-
€TCA APYroll THI ABNCHHM ¢ NONOXKHTeNbHOH ofpaTHOH cBAZRI — Uem-
Hhle peaknun. K HUM OTHOCHTCA ATOMHLIN B3aPHB, BAPHE IpeMydero ra-
38 U T.A.

MonaTue obpaTHOIl CBASH BOSHHMKIO B XOJe NMOCTPOEHHS DASNHY-
HHX ABTOMATHYECKHX PerynaTopoB. OpHEM H2 DEPBHX TAKHUX Deryas-
TOpoB GHA peryaaTop Varra (puc. 5.7), ynpaBnapmmii noaadeli mapa
B OANHMHAPH NAPOBOM MAINHHH (0 HeM BAM, CKODee BCEro, PACCKAIB-
Banu Ha yporax ¢usurmu). Ilosiae monarue obparHoii ceasm SN0 BH-
AeleHO KAK CaMOCTOATEILHOEe, ONNCHIBAKIICE CAMODErYIHPYIOINHeCH
CHCTEMH,

Pwuc. 6.7 Cxema pabotu perynsropa Yarra



O6rexT ¢ caMoperyaanmeif MoxKeT GBITH ZOCTATOYHO YETKO CTPYK-
TYPUPOBAH; B YACTHOCTH, B HEM MOTYT OHTH BhIIEeNCHH YIOPABJIAIO-
muit u ynpapaaeMuli NoA0OBEKTH. ITH HDOXAOGHEKTH CBA3AHE HHQOD-
MAMAOHHBIME KaHANAMM: [I0 OJHAM KAHANAM NepefaeTcd YNPaBaAf0-
maa AEPOPMALMS OT YHOPABIAIOINETO 00BeKTAa K YHpPABIAEMOMY, IO
ApyraM — HHGQOpMAIIHA © pe3yabTATax yupasaeHus. Ins maposoi
MAIIHHE C PeryAsiTOPOM YATTA YOPABRAAOIININ o0LeKT — caM peryna-
TOp, YOpabBageMuii -— napoBoll xoTes.

TnasHBEIM B DOHATHHM 06paTHOH CBASH ABJIACTCH TO, 9TO U3MEHe-
HU€ COCMOAHUA 06BEKMA HEnocpedcmeeHHo C8A3AHO ¢ IMUM CO-
cmoanuen.

B naposoit mMamwHe, KAK TOABKO CKOPOCTP MAXOBHKA HAYMHACT
NPeBHIIAT, YCTAHOBNCHHEIE NpeAeskl, o0hbeM NMOJAYN Mapa yMeHbIIAeT-
cA MPOMOPIMOHANBHO ITOH CKOPOCTH M, HaoGopoT, KOrjga CKOpPOCTh ma-
AaeT HEXe YCTAHOBJACHHEIX MpefeloB, VBEJIHYHABACTCA 00HeM NMOAAYM
napa. OTMeTHM, UTO B 3TOH CHCTEME PEryIATOpP He <«BHIACHAET» MNpH-
9YAH YBeINYEeHHNA MW YMEHLIICHHA CKOPOCTH (pasHooOpasHe 3TAX OpH-
YHH He NOAJAeTCA OHHCAHMIO), OH NPOCTO NOAAEPHKHBAET 3AXAHHLIHN

pexuM paloTH mapoBOM MAIIHHEIL.

o Mpw kaKMx yCnoBuax BOSMOXHO ARNEHWE camoperynuposanua? Mpusegute npume-
Phl CAMOPErYNMPYIOLMXCH -AHHAMWHECKMX CUCTEM.

Y10 Takoe ofparHan CBA3L?

Kakywy o6parHyi0 CBA3L HASLIBAINT OTPUUATENBHOH, NOROXWTENsHOH? [Mpueeaute
NPMMepsl CUCTEM € OTPUUATENEHOW M NOROXMTENLHOH OBPaTHOW CBASLID.

Y10 TaKkoe rOMeOCcTas CMCTeMu?

o0 00

Cpeny NpUBEAEHHENX HUXE NPUMEPOE BRAWMOASHCTBMA YKAKUTE Te, KOTOpPLIe OTHO-
CATCA K NOHATMIO 00PaTHOM caAan. JNA XaXaoro NPUBSOEHHOTO BaMH CIYYaA YKa-
x1Te TMN O6PAaTHOR CBA3M, T. 8. NONOXKMUTENLHA OHA WKW OTDHMLATENLHA:

a) U3MeHeHNe AVaMeTpa KPOBEHOCHLIX COCYAOB OPraHW3Ma M TeNNoOTAAYM Opra-
HA3MA;

6) packpuiTe (MNM 36KPHITWE) 30HTMKA M HAYaN0 (WK NPexpPaLeHne) A0KaN;

B) U3MEHEHWE AOXOOHOCTH NPOM3BOACTES M OOLEMS BRIMYCKAEMONH NPOSYKLMM;

r} M3MEHEHWE NOKYNATENLCKOrD CNPOCS W UeHBl Ha TOBap;

A) U3MEHBHWE APKOCTH TOPEeHUs NAMNOYKU W NORABISMOTO HENPTKEHNRA;

@) n3mMeHeHHe CkOPOCTH Gera U CONPOTHBASHWA BO3RYXS;

XK) HEMEHEHNE CXOPOCTH Gera M 4acToTH MyNLCa;

3) BOCX0A, (3aX0A) COAHUA M BLIKMOYEHWe {BKAIDYEHWE) OCBETUTENLHLIX NpuGopoe;
W) 3BOHOK GymMnbimxa u npobyxaeHue 4enosexa.

@ BNONHAR TECTOBLIE 3AAAHMA K rMABaM HAWENe yieGHUKA, BW NOAyYann uHpopma-
LUMIO O TOM, HBCKONLKO XOPOLWO YCROSH Way4aoMeldl matepuan. Mw Hageemcs, yTo
Bbl UCNOMAL3OBAAM 3TY MHGOPMALMIO ANA NOCTPOEHWA YNPABNeHwn CEOWM Npouec-
com ofyyermn. Kaxkoih Tun opaTHoit CBA3W NpW STOM peanusyeTca?
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§-'-4;-7 Mayuaem cucrems: ¢ oSpartHoil cassbIo

H3 mpegrigymero omaparpadga BH y:ie, HABSPHO, HOHAAH, TTO
CHCTEMaMH ¢ 00paTHOH CBA3BI ME 3AHHMAJIHCH €Hle B Iiape 3, H3y4Yand
MOAEJH OTPAHHYEHHOI0 H HeOrpaHHueHHoro poctra. Ho BH 06 aToM TOT-
Aa He aoraguiBaancsk. Ja 3To ORIO H He HYKHO — B TO BpeMd BH OcC-
BAWBANY NOHATHA PPAHRN, AJeKBATHOCTH. Tellephs e MBI COCPEZOTOYRM
BHUMAHHEG HMEHHO HA o6parHOE cBasm. HagmeM ¢ OGCYy/RACHHS TAKOX
sazaIH.

Ha HeKOTOPOM OCTPOBE JXHBYT JHCH H KPOJNKH. Kpoankm mura-
IOTCA TPaBO#, KOTOPOH# BROEOAL HAa OCTPOBE, & JHUCH OXOTATCA HA KpO-
JHUKOB. OKOJIOTH BpEeMA OT BpeMeHM IEPecUNTHIBAIOT KPOJHKOB H JHC.
BoT uTOo OHM YCTAHOBHJIN

= K0adPHELEeRT OPHPOCTA THCAS KPOAHKOB 3ABHCHT OT YCIOBHH

oburaHuA (XoAOAHAA HJH TeNAadA 3MMA, CYX0e HAH BJIa’KHOE
JIeTo, PAHHAA HJIH NMO3AHAA BeCHA M T. A.) H KoJaelaercsa B mpe-
Aenax or 3,2 mo 4,7;

roaddHumeHT IpUPOCTA YECAA JHUC Dponopumuonanens Koaddumm-

eHTY NPUPOCTA YHCAS KDOJIHKOB,
VCTAHOBUTH, KAK MEHAETCA YHCACHHOCTH KPOJHUKOB H JIHC
¢ Te9eHHEeM BpeMcHH.
Pemenne 3azaun, Kaxk OOBIMHO, HAYMHAEM ¢ MOCTPOEHHA MOAENH.
Ham pamm gBe DONyAAOUA: KPOAWKH H JHCH., CXeMaTHaRO maobpa-

3MM WX TaK, KaK HNOKasaHO Ha pHcyHKe 5.8, 3aecy M(n) — mMac-
ca KPOAHKOB 4epes 1 JeT, a L(n) — mMacca JAC B TOT Ke MOMEHT
BpEeMeHH.

Ho sT™H nmomynanyy He CYIIECTBYIOT PA3KeJ bHO, RAXKIAAA CAMA IO
cefe, a BaauMoge#CTBYIOT APYT ¢ APYTOM, 3TO BI3aEMOJEHCTRHE MOMKHO
n3obpazmTs cxemoli, npuBegenHOl Ha pucymke 5.9. B aroii cmcTeme
JerK0 NPOCMATPHBAIOTCA TPH KOHTYpa OOpaTHHX cBaseil, OnunpieM ux
pacdeTHEIMA PopMyaIaMH,.

CHauana zaliMeMca kpoaunkaMu. IIocKOJNBKRY KOpMa ¥ HHX BZO-
BOJBb, TO HX IPHPOCT HAET B COOTBETCTEHH ¢ MOJENbI0 HEOTPDAHNYEH-
HoOro pocra. Bor TOnpk0 AECE BX moexaioT. KoEeWHO, ANNETHET Y Das-

a) 6)

C |

M(n)

M{n+1) L(n) Ln+1)

SXEIROTRA
ToOosy

Pre. 5.8 Moagenn npocTeiilunx SKONOTMYECKMX CUCTEM

8—Teain, 10 zx.
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Pwo. 5.9 Ctpyxrypa monenu 3KOnorMMeckoil CHCTeME! «NHCLHE W KPDOANKU»

HBIX JHC MOKeT OKABATHLCA PA3HLIM, HO B CpeAHeM MOMKHO CYHTATH,
9T0 CHeZaeMAasds KPDOALUYATHHA IO JHCAM pPACHpeAeIACTCA pPABHOMED-
HO, T. @, Macca KPOJAHKOE, CBeAeHHHX OZHOH nmcoli, nponopmuo-
HagpHa O0mMmeMy YHCAY KPDOJHKOB. ITY MACCY MOMKHO 3alHMCATH Kak
cM(n), rae ¢ — Kozd®PHOHEeHT, XADAKTEpH3YIOINHHA, MOMKHO CKa-
38Th, <HEYBEPTAHBOCTL® KPONHKOE HJIH, HA00OPOT, YMEMOCTL JHC
B OXoTe. 3HAUUT, H3MeHEHHe MACCH KPOJHMKOB 32 rofi MOYXHO 3AIH-

CATL TaK:
M(n + 1) -~ M(n) = kM(n) — cM(n)L(n).

3necr £ — xoaddpHIHEeHT DpHPOCTA KPOAHEKOB 34 TOA.
To xe COOTHOLIEHHE MOMHO DIepenHcATh TaK:

M(n +1)=(1 + &k — cL(r))M(n).

A xak obcroar zena y aucun? ScHo, UTO IPHPOCT YHECAGHHOCTH
JHuc DpONOPHHOHAJNIEH HX HMEINEMycd HKoauyecTBy L(n) m npmpocry
xkpontyatuHH M(n + 1) — M(n). Ecau npupocT HY/eBol, TO HOBEIM JH-
caM Hewero OyAeT ecTh; €CJIH e NPHPOCT OTPHUOATeNLHEHIM (T.e. uHcno
KPONHKOB YMEHBILAETCA), TO AOMEKHO YMEHLMATLCA ¥ uncao auc. Obo-
BHAYHM K02dPHIMEeHT DPOMOPHHOHANLHOCTH depes 8, 3HAYAT, ANa JHC
MOXXHO HATHCATE TAKYI) DOpMyny:

L(n + 1) - L(n) = s(M(n + 1) — M(n))L{(n).

Ilepenumem 3Ty GOpMyaAy B BHAe, YAOGHOM AJNA BLIYHCIEHHA

L(n+ 1)
L(n + 1) = (1 + s{M(n + 1) — M(r)))L(n).

BriGpaB Teneps HeKOTOPHI rojl B KavyeCTBe HAYANLHOIO (T.e. CUH-
Tan 7 = (), MBI, 3HAA Maccy KpoaukoB M(0Q) u maccy qmac L{0), Moxem
IOCJIEAOBATENLHO BRuUCANUT, M(1) m I(1), M(2) m L(2) u 1. A. Kosd-
dunuenTe £, ¢ ¥ 8 U3BeCTHH H3 HAGmMIOneHuNl PKOI0r0B.

Mogens DOCTPOeHA; MOMHO OPHCTYNATH K KOMIIBIOTeDHOMY BKcIe-
PHMEHTy ¢ 3TOH Moeablo. BH ero mpopeiere, BHIOAHAA AabGopatop-
Hy® paboty 24.
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BONPOCHI U 3ARAH

o Kak ckazaHo 8 OOBLACHMTANLHOM TEKCTa, B PACCMOTPEHHONW MOJEM «NKUCHl W KPOnu-
KM» UMBETCA TPM KOHTYpa ofpaTHuxX cesgedl. Ykaxute ux. Kakuwe U3 atux casseil ae-
MOTCA NONOXUTENEHEIMM, B KAKHE — OTRHUATENLHLIMKUT

0 a) MNpegnonoxum, YTO BLNONHAGTCA paseHcTeos L(0) = % Kaxwe awaveHma GyayT
umeTe M(1) v L(1); M(2) w L(2), ..., M(n) n L(n)?
6) MycTb MMBET MECTO PABBHCTED, 3aNKWCAHHOE B AYHKTe &. MOBOPST B aTOM CRy4as,
yro sHaveHwa M = M(n) u L = L{n) xapakrepuiyoT NONOXeHHe SKONOTHYeoKOorD

pasHoBecHR 8 AaHHOW Guonormueckoi cucTeme. Kaxk Bb AyMasTe, nOYSMY Wenoio-
SyeTCn Takoe HaseaHwe?

Kakyio pofb MrpaloT fIONOXMTENLHLE OGPATHLIG CBASK B 3BOMOUMK GHONOrMMECKUX
cucTem?

MoacTasum B GopMyRy, RORYYeHHYIO Am L{n + 1), BuNWCaHHOe paHee COOTHOLWe-
wue Ama M(n + 1) —~ M(n). Torpa
Ln + 1) = (1 + #(k - cL(n))M(n))L(n).

Kaxkas Mopene Ond NOMynaumMM AKG ONHUCLIBASTCA STOH $OPMyNnoil, ecnu npeanono-
XHUTb, YTC MOMYNAUMSA KPONMKDS WUMEET NOGCTOAHHYIO Maccy M(n)?

o

XS] Ynpaamene 0o, npususny oSpamoi cansu

CpaEHUM (PYHKIHMOHHPOBAHHE ABYX CHCTEM — IKQOJOTHYECKOHI
CHCTEME! «JIMCH U KPOJHKH» H NAPOBOil MAIEHEI ¢ PETYAATOPOM YAT-
Ta (Taba. 5.3). CxoacTeo HaxMIo, He NpaBia Au? MoOKHO CKA3aTh, 9TO
OOOYAANMA JIAC BREICTYHAET PErYIATOPOM YMCIAEHHOCTH KPOJHWKOB.

Tabmmya 5.3
Peaxwiin cucremsl

H3MoHBHWE B CHCTOMO

JIMcel U KPOAMKK VeennveHne (mnu ymeHb- | YBenuveHue (CooTBeT-
LeHWUE) YUCNEHHOCTH KPO- | CTBEHHO yMeHbLIEHWe)
ANKOB YUCAEHHOCTH AUC

Napoeas mawmba ¢ | YeennuyeHue {(wnu ymeub- | Yeenuuwenune (cooteer-
perynatopom Yarra WeHWe) CXOPOCTH CTBEHHO YMEHbLLUEHUE)
cbpoca napa B koTne

KoneuH0, B NPHPOAHOI CHCTEME HH 0 KAK0OU IefleHANPABACHHOCTH
BO3AelCTENA peub UATH He MOeT. Ho mpupoas HOACKAZRIBAET HAM, 9TO
¥ TNPH CO3JAHMH VIPDABNAeMOM CHCTEMH €€ YCTONIMBOCTE ofecmeumBa-
eTca HaluuneM O0paTHON CBASH MeXAY VIPABAAEMHM H YIPABAAIIIUM
(peryaupyiomumM) ofBOKTAMHE CHCTEMBI, YIpaBIeHNE, HCOIOAL3YIomee 06~
PATHYIO CBA3h MEKAY YVIPABIAGMEM M YIDABIAIOMMM ofbexTaMH, HA-
3BIBASTCS YOPABJGHHEM N0 NPHANANMY obparaoft cBasu, Mm MoeM
TNPOAEMOHCTPHPOBATE BTO cxeMoil, nsobpaykennoii Ha pucyskre 5.10.

ax
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CpaBHHM ynpaBlleHHe 1O

YNpaBRsIowmMi OpuHIUNY ofpaTHON CBH3H C pa-
oBLOKT foroit creTodopa, KOTOpELT ympas-
{perynsaTop) AAeT ABH)KeHHeM Ha IIepeKpecT-

Ke. 3xech OTCYTCTBYET BCAKAaA
ofipaTHaa CBASEL, MO0 KaxInil
CHUTHAN TOPHUT 3apasiee 3alaHHOe
Ynpasnsembii BpeMA BHEe 3ABHCHMOCTH QT TO-
OBBexT ro, eCTh JIA MAIIHHEH, ABHXKY-
ImHeca B AAHHOM HANPABJIeHHH.
Bor n1 moayuaeTcAa HEpPeAKO, UTO
Pue. 5.10 Ynpaeneuue no npuHwany ob- Ha 3eNeHEI CBET eXaThL HeKOMY,
= parHo# cBsiaM XOTd B TO e BpeMa Ha KpacHHIA
CTOET BepeEMnAa MameEH. K coxa-
JCHHK), B HAmMeE!N CcOOMaNBHON KHSHH YACTO HMEeT MeCcTO VIIDABRJeHHe
EMeHHO Taroro THna. He cayuailiso GonsmIBHCTBY A0Aell ynpaeieHHe
NpeACTABAAETCA Kak rpyboe Hacuane, BHIpasraiomieeca B yKasax, MpH-
Kasax, 3aKOHAX, MocTauoBienuax. Ilogo6Hoe ynpaBleHHe CTPEeMHTCA
NPeRyCMOTPETE M PETIAMEHTHPOBATh BCE BOIMOMKHEIE (JIYIAH IOBEAe-
HHA yopaBiaseMoro of¥bexTa, H ecau BAPYT ofHapyKHBaeTcH Jaselika
AJg 00XOAA TOTO HJH HHOTO IOCTAHOBAEHHHA, TO IIPOBOAHMTCH Pacciaeno-
BaHHe NPHYHH H NPHHHMAIOTCHA MEPHl I0 JaabHelieMy HeZONYVIOEHHIO.
Ho naseilixu-ro Bcerga ects H 6yayr... HanoMHHM, UTO I'IABHOE Npe-
HMYIECTBO YOPABACHHA 0 NpMHOHUNY o6paTHOH CBA3SH COCTOMT B TOM,
9TO PEryaaTopy He TpebyeTCA BHIACHATh NPHIHHM H O00CTOATEBLCTBA,
KOTOpHie NIPHBEJH K HN3MEeHeHHI0O COCTOAHHA YOpapaseMoro obmekrTa,
4 OH IpPOCTO pearHpyeT HA 3T0 H3MEHEHHE.
B skonomMmuueckoii chepe npmEnmEn obparEoil cBazE DpoABRIAETCH
B JIeliCTBHH PHIHOYHRIX 3AKOHOB, IIOBHIIEGHHME COPOCA OPHBOAHT K IO~
BLIMICHUIK) LEHH, NOBRIUEHEE NEeHH JAeNaeT BHIOAHHMM YBeJIHYeHHe
IPOHZBOACTEA AAHHOTO TOBApA, YBeJHUYeHHe IPOH3BOACTEA IPHBOAUT
K CHHJKEHHIO CHpoca, CHMYKEeHHe CIPOCA BleYeT NajeHHe IeHH U T. A.
Ha pucynre 5.11 usofpasxena cxeMa sKOHOMHYECKOID B3aMMozelicTBHA.
Koneuno, 3Ta MOZeab BechMa yopomieHa, 3xech, K IpUMEpY, He OT-
paxen0 AeHCTEHE TAKOTO (paxTOpa, KAK DORYIATEARHAA COOCOOHOCTDH
HACENeHHA H MHOICe Apyroe. Ho Mu ofpaiaeM Bamie BHHMAHEE HMeH-
HO HA HaaudHe o0paTHOH CBA3H yie B HaHHOH, cOBceM npocToil Moze-
AU HSKOHOMHMYECKOI0 YIDABJICHHSA.
IlpoBeAeHHEIl BAMH KOMIBIOTEDHHIH SKCIEPHMEHT ¢ MOLENbIO ¢JIH-
Chl H KPONHKH» IEMOHCTPHEPYET €Ille OAWH BaMHLIA MOMeHT B QyHK-
IHUOHHPOBAHEHM AHHAMHYECKOH cECcTeMH. BeconoMEMTE, €CIH 4YHCIEH-

( »| MoTpEGREHNE » Liena »| NpouasoacTao —-)

{cnpoc)
Puc. 5.11 NpocTeiilian 3KOHOMWYECKAn MOASNb
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HOCTh JIACHO, HAMHOIQ OTAHYANACH OT TOl, KoTOopasg HeoOxoxamma misa
PHROJIOTAIECKOTO PABHOBECHH, CHCTeMa He MOraa HpHMiTH K 3TOMY pae-
HOBECHI0 H PaspPyIIAIach.

Iﬂ dra xaxdoit cucmemvt cyuyjecmeyiom onpedereHHule 2PARUYBE YC-

moityueocmu amoii cucmemuvt, € KOMOPHIX OHA COXPAHAEM CE0N0
YeAOCMHOCMb; 6X00 3@ 3MU ZPARUULL NPUBOOUM K DA3PYUIEHLIO
cucmemut.

HMeRHO BHIXOAOM 38 MPAHHIB YCTONYHBOCTH OOBACHAIOTCHA PKOMC-
THYeCKHe KATACTpOodE M 3KOHOMHYeCKHe Kpusuchli. H uToOLI cucTeMa
OHLIA BOCCTAHOBJNEHA, HeOBXOAHMO BEpPHYTH e B ODJACTH CAMOperyIH-
poBaHHA. A AAA 5TOrO BAMHO 3HATH, KAKOBHL ¢ I'DAHHIE 5TOH obmac-
TH. HAXOARTE HX KaK Pa3 H [IOMOTAET KOMUOLIOTEDHOS MOZEeIHDOBaHHE

3a7a4 YIpapjJeHUuA.

Tl eder T T R R N R T T R MR TR R ST P T T (R TR

BONPOCH U 3ARAHMS

@) Yro Taxoe ynpasnenve no npuHUMNTY OBPETHONH CBA3H?
@ B yem NpvMWHL PaspPYWeHWA CUCTEM, CroCOBHLIX K CaMOoperynuposaHMio?
&) nNpuseaute npumeps yNpasnens NO NPUHUMNY OBPATHOR CBASH.

€} Ha pucyrxe 5.11 npuseneHa NpocTeiilLan Cxe-

M2 IKOHOMW4ECKOTO BlanmoneicTeun. Bee- NoxynatensH
AEM elE OfilWH INEMEHT BKOHOMUMECKOA CH-  ——p cnocoﬁnocrgﬂ E—
cTemMel (puc. 5.12). HACENCHUA

Kax, no saweMy MHEHWIO, €ro CneayeT BCTPO-
UTb B YKA3aHHYIG Cxemy? MepeuncanTe BO3HM- o & 12 [lONOAHUTENLHLIA N6~
KBIWME NP ITOM KOHTYDBI O6PaTHLIX CBA3BH —————— Lo o o oo uuueckoi
W Ans KXOoi w3l obparHuX ceR3eld onpepe- CUCTEMS!

nvTe, NOMOXWTENEHE OHA WM OTPUUATeALHA.

6 B § 44 paccmatpueanack 3agaya off opraHvaaumv noceweHns napka. Mpegnoxex-
HOE ANA 3TOIN 3a0AYM pelleHWe He npeaycMaTpueaeT OOPATHON CBA3M B ynpasne-
HUW NoceweHUaMM napka. MpepnoxuTe ynpasnesve, perynMpyiowes nocewe-
HME NapKa W OCHOBAHHOE Ha npuHuMne obpatHoi ceaam. (C o e e 1. NMpu nocmoe-
HW YTIDABNEHMA WCNONLIYIHTE IKOHOMWMECKHS $axTOpul.)

0 a) UasecTHa UCTOPWA O TOM, YTO NPaBUTENL OAHOMO M3 BOCTOMHLIX FOCYAAPCTE NAa-
THA CEBOEMY Bpavy TONLKO B TO BPeMs, KOTAa OH He Oonen. PAacCMOTPHTE 3Ty CHTY-
AUMI0 KAK YNPABReHWe B CUCTEME sBPAY — NALMEHT». YKAXWTE UCNONL3YeMbIl 306Ce
T™N OOpPaTHOW CBA3M — NONOXKWMTENEHA OHA WM OTPHMUATENBHA.

6) Kakoit TN OOPATHOM CEN3W WCNONLIYETCA B COBPEMEHHOM, Hawbonee pacnpo-
CTPSHEHHOM BWAS TINATHOMD MEOMUMHCKOrS OOCAY)XMBAHHAT

B) Kaxgﬁ TN YNPABNEHUA PEANU3YETCH NPW BeCNNaTHOM MEAMUMHCKOM OBGITYXM-
BaHWM

@ MpaxTuueckn BCe roCYRAPCTEa MHMPa 3aK0HOAATEN6HO BoploTeA ¢ M3aouMcTeoMm (aa-
ygil ¥ NONMYYeHWaM B3ATOK) CBOMX YWHOBHMKOB. 271a Bopuba whorpa Ouwisaer OGones
YCNBWHOW, 3a4acTVi0 MBHES, HO He MOXEeT WCKOPEHWTL 3na, NOCKOMLKY ONMpaeTcA
TONLKO HA CTpax nepen pasobnaveHneM W NOCABAYIOWWM HakazaHmem. Mpeanoxu-
Te KaKoW-nMbo mexaHnam Gopulel CO B3ATOUHMUWECTBOM, OCHOBAHHLIA HA NPWHUMNE
ofpaTHOR CBASM.
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:QE"_?} C[noGanvibie moaenn

B npeariaymux naparpadax MpI DACCMOTDEJH BeChMa IPOCTHE
Moaear yopasaeHEs, OTHOCATCA OHM K MAALIM TEPPHTOPMAM MJH BeChb-
Ma MAJBM COBOKYIOHOCTAM 00BeKTOB. OT0 TAK HA3SHIBAEMEeE JIOKAIB-
HHEe MOZeau. B peanbEOM ynpapieEHH HCHOALIYIOTCA HaMHOro GoJee
CJIO}KHBIE MOZEAM, YUHTHBAIOIMHE MHOTOYHCACHHHE H DasHOPOZHEIE
daxkToprl. Ho NpUHEIUNLE MOAEAMPOBAHHA H VIPABACHHA OCTAKITCH
ofmumMy xar ana Gonnmmux Momenell, TAak U AIA MaJeHBKHX. A riae-
HOE, YTO POJb MAJEHEKHX MOAeJell cOBCeM He MaNeHbKad. Beap MEI
MOMKEM COeJHHATE UX MemAy coboil, CAOBHO 3NeMeHTH KOHCTPYKTO-
Pa, X NOAYYATH CJHOXKHBIE MOJeNH, ONUCHBawInue Goaninue OTPoCcTpan-
cTBa M MHOTOodaKTOpDHOe BosjelicTBHe. TaxkMe MOACAH, ONHCHIBAIK)-
mue MHOroPaKTOPHEE MPOLECCH, MPOTEKAKINHe HA TePPHTOPHAX
foABINIUX PETHOHOB, CTPAH MIHK AaXKe BCEro 3eMHOTO DIAapa, MOAy4YH-
AW HABBAHHE zao0aavrbix modereli., B 7T0-e rognt B BoiuncianTenn-
HoM neRTpe Akxagemunm Hayk CCCP nox pyKOBOACTBOM aKageMuUKAa
H. H. Mouceepa Gma HavyaTa paspaGoTka mepspoif raobGaapHolt Moze-
au Guocdepsl 3emau, cunocobHOH moOKasaTh, uTO OyaeT HPOMCXOAHTH
¢ Bemaell B pesysBTaTe TeX HAM MHBIX BO3AelicTBHII HA Hee UeaAOBe-
vecTea. HMerHO Ha T0#f MoZenu GHIIM IpefCKASAHHE MOCAEACTBHA
ApepHOll POHHE, B KOTOpPOH He MomeT OHTL moleaurensa, ubo mocnex-
cTBUA ee GyZyT HeoOpaTHMBI.

Jdpyrue raofanbHele MoAenaHn, moctpoeHHble B 80-e rogrl XX Beka,
noxazaxd, 9o OesyzepmHELbIH pocT moTpebleHMa ueIOBEYECTBOM Aane
BO20GHOBJIAGMEIX PeCypCOB TOXEe ONpHUBefeT K Kpaxy. Hy:xna npogymMan-
HafA, SKOJIOTHYECKH BHBEDEHHAS CTPATEeTHA YUPABRICHHS Ha BCEX YDOB-
HAX — OT pailioHa X0 rocyZapcTBa H COO0IIECTBa IMOCYAAPCTB, YTOOH ue-
JIOBEYECTBO OCTANOCH HA 3Jemie. Takme CTPATerH? ecTh, ¥ HAXOAHMTH HX
noMorar HHGOPMADUOHRHEBE KOMIILIOTEPHLIC TEXHONOTHH,

@ ‘o Taxce raoGanHbie Mogenu?
e B 4eM B BMAMTE POAL MHGOPMAETHKM W WHGOOPMALMOHHBD. TEXHONOTMA B8 XM3HW CO-

epemeHHoro oSuecrea?

WTOTV ThABM | -3

IHosmopum xpamio mo OCHOBHOE, ¥Mo 8bi YSHAAU, U3yLue zaasy b.

Hayka, nsyuaomaa madopManBOHHEEEe NOPONECCH B YUDABJCHHH
JKHBBIMH OPraHH3MAMHK, COIUAJNLHBEIMH M TeXHHYECKMMH CHCTeMAMH,
HA3LBAeTCA KHGepHerHKOH., YIOpaBJeHHEeM HASLIBAETCA BOafelicTBHe HAa
ofbeKT MAM nNpomece, MMEKIee CBoe#t Henpo moaydeHue TpebyeMEIX
3HAUYEHHII NApaMeTpOBR 3TOoro ofVbeKTA HMAH HpPONMEecca.
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OanuM u3 BakHefiMIUX BAPDHMAHTOB pealM3AllMH YIPABIEHHS, 0CO-
0eHHO YACTO BCTPEUAKINNMCH B TeXHHUECKHX CHCTEeMaX, ABASAETCH
yIpaBiieHHe HA OCHOBe 3apaHee NOATOTOBJCHHONH HHCTPYKIHH, onpepe-
aawmeii nporpaMmy fgeiicreuil o0werTa. OgHAKO B MHBOM npupone
npeoGiagaer Apyroiff NpUHNUN YIOpPABIeHMs — YIpaBlieHHe HA OCHOBE
ofpaTHoit cBA3H.

Of6paTno#f ¢BA3BLI HASLIBAIOT BOaZelicTBHE BHIXOAHLIX INAPAMETPOB
yopaBsaseMoro ofbexTa (mpomecca) HA €T0 e BXOAHEIe IAPAMETDHL.
Ilpu Basauumm oOpaTHOH cBaAsE obBexT (mpomecc) obaagaeTr crmocod-
HOCTBIO K camoperyaaunu., OcynrecTriaenue o0paTHON CBA3H BOIMOMHO
AL B TOM CJAyuae, KOTJa COCTOSHHE, B KOTOPOM HAXOAHMTCA PACCMAT-
puBaeMuiit offpeKT (mponecc), aAsnAseTca daxTopoM, BOaReHCTBYIOIIUM
HAa HEro CaMoro,

O6paTHAA CBASE HASHIBAGTCA OTPHIATEJNBHONR, ecJH OHA ofccrmeuuBa-
eT BHpPAGOTRY YIPaBIAIUIEro Bo3AelicTBHA, HAIDABJSHHOTO HA YMEHBb-
llleAde PACCOIJIACOBAHMA Me:XKIAY SANAHHEIM K JefiCTBHTeJBRHHIM 3Hade-
HHUAMH OapaMeTpa cHcTeMbl. Bozauxalomuit npu srom addext yeroit-
YHBOCTH CHCTEMBI X BHeUIHHM BO3Ae#CTBHAM Ha3BLIBAIOT I'OMEOCTA30M
cacreMul. TlonoxuTenbHoli HA3HBaeTcAa o0paTHada cBA3L, ofecmeunpa-
oIDaAa BHPAGOTKY YODPABAAKINETO BO3SACHCTBHSA, YBeAHYHBAKIINErO
BOSHHKIIIEe PACCOIVIACOBAHMe. B JKHBHIX NPHPOAHEHX CHCTEMAX BCe IIpPO-
mecchl NOAUMHEHE! NPUHNUNY OOpATHOH# cBA3H.

Jdna xamaolt cucTeMpl CYIRECTBYIOT ONPEAeeHHLIC PPAHUNBI YCTOR-
YABOCTH ee GYHKIUMOHHDOBAHHS, B KOTOPhIX OHA COXpDAHAET CBOIO Le-
JIOCTHOCTB; BEIXOJ 33 9TH IPAHMIE IPHBOAWAT K Pa3pYyIeHHIO CHCTEMEI.

. TIPOBEPh CEBA - ...;

3t o f

Yacte 1. IIps BEIDONHEHHMH OpPeAMONCHHBIX HMMKe safgaHull sanumure

v cefia B Terpazu mudp 3aZAHMA M HOMEp HpABUABHOrC oTBeTa. Ilo ORoHuA-
Hun paloTel cBephTe MONYUUBMYIOCHA ¥V BAC SAMTHCh ¢ KAOYAMM Ha c. 269,

At. BospeficTEHe BHIXOAHEIX DAPAMETPOB O0BEKTA HA €M BXOAHEIE HAPAMETPE
HASRBAGTCA:

1) romeocrasom; ,2) ofparHoit cBaspio; &) sBosommeil;

4) cpeau BAPDHAHTOB, YKA3AHHHX B NMYHKTax 1—38, HeT mpaBMALHOrO.
A2. OCHOBOIIONOKHUKOM KHOEDHETHKH ABJAECTCA:

1} Hx. ¢on Hefiman;

2) H. Bunep;

3 K. Illeanoxn:

4} A.H. Komdoropos.

A3. Ina Toro urobul ofecneunTr: YCTONUMBOCTE CHCTEME OpPH VOPABACHHHN OO
npunnuny ofpatnoilt ceasm, ofpaTHaa cBA3E HOMKHA OHITH:
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1} crabmnnmoii;

& DONORHTEABHOH;
4). orpruaTeasHoli;
3y moboit.

Ad. CacreMa MOXkeT OHITEH YIpABAAEMOH TOJBLKO B TOM cAydae, eclH OHA!
Iy marepHaneuas;
2} urbOpMANHOHHAA;
-8). nERAMBEYeCKAN;
#) HAXOAWTCA B COCTOSHHH I'OMEOCTA3A.

Yacms 2. Iflpu BHIONHeHHH NPeANIOKEHHEIX HHXCe 3ajaHWil samummuTe

v cela B TeTpaau mmep 3alaHUA H OTBET B BHAE IOCJIEAOBATEILHOCTH CHMEBO-

aoB. Ilo oxoHuaHAR paGOTH CBepbTe NMOAYIMBIIYIOCA Y BaC 3AIHACH C KJNTA-

MM HA c. 269.

B1. O6parnaa cBAGH, ONPH KOTOPOli BOGHHRIIEe B CHCTEMe PDACCOrJIACOBAHHE
VBENHIHBaeTCH, HA3HIBAETCH .

B2. llenenanpapnennoe BOsJelicTRHE HA OOBEKT HAH OpOLECe, COBEPIIACMOE
C IeAb NOAYVIEHHA TpefyeMBIX SHAUYeHHI nmapaMeTrpoB Toro oOBeKTa
HAH Npomecca, HASHIBASTCA

B3. Huxe npusejeHs] NTPAMEPH HEKOTODHIX PeryJIHPYOLIHX YCTpPOiicTB:

T} peryaarop nojaud BoJH B GaK: NOMJIABOK, COoeZMHEHHMIH ¢ sarmym-
Koil, mepeKxphiBatollieii JOCTYII BOHRL;

-2 ceerodop;

$) zmemmbepnriii perynaTop ABEPH: UYeM MEHLIIC OTKPHTA ABEpPE, TEM
MEJIEHHEE OHA BHKPLIBAETCH:

W) TepMOpPEryAaTop YTIOTA;

#} oneRTPHYECKHH NpPeNOXPAHHUTEND;

$) conmHUeaaMMHMTHLIE CTEKNA: YeM MHTeHCHEHEe CBeT, TeM OHH TeMHee.
BrifepuTe H3 2TOr0 CIHCKA perviaroph, AelficTeylomue mo mpHEIHNY of-

parHoif ¢BA3HW, M GANHITATe WX HOMEpA B mOpaAxe Bospacranma Ges mpo-
Genor ¥ 3HAKOB NPENAHAHWA.



BrinosmHATH 3aJaHHuA JI&ﬁOp&TOpHHX pa60T, IIOMEIIeHHBIX B 3TOM
pasfene yueGHUKa, BH OyJeTe B KOoMObOTepHOM KJaacce. IlosTomy Ha-
IOMHUM IIDABHJIa TeXHUKH Ge30macHOCTHM — BeAb K Kadjomy pabo-
yeMy MeECTY IOABeIE€HO OImacCHoOe OJA MH3HH HaIpAXKeHHe 3JIeKTpH-
YecTBa.

1. Ecniu Bl 0GHADYXKUIM KaKyio-Iub0 HEWCIPABHOCTH, HEMEIJIEHHO
coobmuTe 006 aToM mpenozaBarenio. He paGoraiiTe Ha HeHCIIPABHOM
obopynoBanuul

2. He BrIIOualiTe M He BHIKJIIOYAliTe KOMObIOTEPHI 6e3 paspelieHHs
y4uTesnd.

3. He Tporaiite, a Tem GoJjiee He gepraiiTe pasJUYHBIE IIPOBOJA.

4. He cTyuyuTe IO KJIaBHATYpE M MBIMIKE.

5. He paboraiiTe Ha KOMIOBIOTEpPE C I'PASHBIMH PYKaMH.

JIJIH Bamiero 3gOopoBbA BayHO H TO, KAK BBl CHAHNTE IIepe] KOMIb-
I0TepOoM:

I103BOHOYHHMK IOJIKEH OBITh BEPTHUKAJBLHO NPAMBIM; COHHA ONH-
paeTcd Ha CIHMHKY CTyJja.

CrynHE ygo0HO CTOAT HA MOJY MJIH CIEIHAJBHOH IOJCTaBKe.
He HaknoHaliTeckh K 3KpaHy. PaccTosHHe OT rJja3 A0 3KpaHa
JOJXKHO OBITH He MeHee BEITAHYTOM DYKH.

BepxHuit kpaii SKpaHa pacmojiaraeTcsi IpMMepPHO Ha YPOBHE Ba-
IIHUX IJIas.

Ecnu BBl IOCMOTPHTE HA LEHTD 3KpaHA4, TO JUHHA BAIIero B3rJfd-
Ja OOoJIKHA OBITH NMepHeHAUKYIAPHON IIOCKOCTH 3KpaHa, T. €. 9K-
PaH JoKeH OBITH PA3BEPHYT HEMHOI'O BBEpPX.

Ilneuu oTBeJeHBI Ha3aJ M OINYIIEHBI, H TOTZA BaM HE COCTABHT
TpyAa yAOOHO pACHOJIOMKHUTH PYKU HAJ OCHOBHBIMH KJIABHUIIAMH
cpegHEro psaza.

XoTA mpakTHKyM HasbIBAeTCS KOMIILIOTEPHBIM, 3TO BOBCe He O3HA-
yaeTr, 4TO, NIPHUCTYIad K BRINOJHEHHIO 3alaHuii nabopaTopHoii pabGoThI,
HYXHO TYT e BKJIOYATh KOMIIBIOTED. M=1 COBeTyeM CHa4YajJia BHHMAa-
TeJBbHO IIPOYHTATE 3aJaHHEe H NOopasMbBIIJIATH, KAK HMEHHO Gyne'r HC-
IOJIB30BATHECA Ta HJIH HHasd KOMIBIOTEPDHas TEeXHOJIOTHA [OJdA €ro BbI-
INOJIHEHH A.
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Ospaﬁorm qucnosoﬁ umbopmuuu

Tlepprie KOMIOBIOTEPE! ORJIM NPU3BAHE O0NEr¥HTH YEJIOBERY oﬁpa-
GoTxy umcsoBoii mHQopManmn. [Tpasaa, OHH Jeslan 3TO AAJEKO He B Ca-
Mot yrobuoit Ana genopexa (dopme. Hacroamuil mepeBopoT B TEXHOJIO-
run obpaloTkn aucaopol MHGOpMAIMM IpoM3OmeN, Korga B 1979 roay
O.Bpuraun u P. DpsHKCTOH COSZANE NEPBYIO 3IeKTPOHHYW Tafammy.
Mu Toxe OpexnaracM BaM HAYATH KOMNOLIOTEPHEI NPARTAKYM ¢ 0f-
paboTKH YHCHOBROH HHEDOPMAIME ¢ MOMOIRBLIO 3MeKTPOHHON TabaAmer.
B onucaEmM paGoTH ME OPHEHTHPYEeMCH Ha 3JAeKTPOHHYIO Tabammoy
Microsoft Excel, xotTopoii, BepoaTHee Bcero, §yAZeT DONbL3OBATHCA GOJIBb-
HIMHCTBO M3 BAC.

Tipmerynas ¥ BREUIIOJHEHHI0 NaSopaToOpHOM pafoTHE, BRI JOJACHEI
BCIIOMHHATE, KAK SANONHACTCH NIEKTPOHHAR TaOIHOA B Kak ¢ €e mo-
MOIORI0 TPOM3BOAATCA BRYHCACHUA. OCHOBHLIE IPABHJIA MB NPHBOAHEM
HUKe; eCIM BaM MOHAAOOHTCA ZOMOJMHATEABHAA HMHpOpManusa, BH Jer-
KO ee¢ MOJYYMTe, BOCIOJAL3OBABIOINCHL BCTPOeHHOH B Excel cmpaBkoit.

Tipn BECHONB30BAHHU HNEKTPOHHOM TACGIHIE 9ACTE HCXOxHOR uMc-
JIOBOY MHEGOPMALMH 3AaHOCHTCH NPAMO B €€ KNeTKH (I4eHKH 3JeKTpPOH-
moit Tabaunir). 9ty MEPOPMANMIO HASHEBAIOT HCXOAHLIe nauunie. Kpo-
Me TOro, B Apyrue auefikm HeobxoamMo 3anucaTs HoOpMyJbl, D0 KOTO-
PLIM PACCUHMTHIBAIOTCHA T¢ ZAHHEIE, KOTOPHIe ABAAKTCA AHTCPECYIOIRUMH
BAC Pe3yJIbTATAMM,

Kaxznaa cTpaHHUA J6KTpOHHOH Tafaunni pasbura Ha cmoadywvi,
o0o3HAYeHHEIe OYKBAMHA JATHHCKOTO andasmra, U HA CMPOXKU, NPOHY-
MEPOBAHHBIC NEJLIMHE YHCIAMH, HO CAMO 3TO pasfHeHHe MPU BLIBOAE HA
OPEBETEP HE HEUATACTCH.

Baaroaapa pasfueHM0 HA NMPOHYMEPOBAHHBIE CTPOKH H IOHMEHO-
BAHHEE CTOAGUEI, KakAaA aAdelika SJAeRTPOHHON TaGAMDEI AMeeT CBOM
coOCTEeHHEIT aapec.

Idna xaxzoll TabAMIE CYIIECTBYIOT CHEOHAJLHLIC NPABMJA €€ 3a-
MOJIHCHUSA, VKA3AHHLICE B MHCTPYKIHHM NOALIOBATENN, A 3NEeKTPOH-
Boi#t tabamnu Microsoft Excel st mpaBmaa TaKOBHI:

e EcIM Cpexy CHMBOJIOB, BBOARMEIX B avelfiKy, ecTh GyKBH nAH

Apyrue CHMBOJLI, KOTOPHX He MoeT GRHTE B IHCJe, TO 5TO TEKCT.

Haopumep, TeKCTOM ABIAIOTCA CAEAYVIOIIHe IOCASAOBATEILHOCTH
cuMBoaoB: Bacuauill, man 10.234.245, unn al234.

» EcIH BROZHUTCA NPABUIBHOE YHCIO, TO 9TO THCIO.
Hanpuwep, 234.

+ Yol asreKTpoHHAA TAGAHDA PACTIOSHABAAA, YTO BBOZHTCH TEHCT
uau dopmysa, HcnoAb3yeTcA 3apaHee ofycnoeaenHuik 3HaK.
dopMyNa Becerfa HAYHHAETCA CO 3HAKA «=»,

[ oty i, S
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OneKTpoHEEAA TaliMna AMeeT AOBOJLHO 3HAYNTENLHHIR BabOp cTaH-
AApTHHX (PYHKOHM, ofJeryaiommx H3HbL Moabsosarenio. Ilyers, k npu-
Mepy, Hago B Aueiike C6 monyydTs cyMMy umces, 3aOUCAHHLIX B suei-
kax B6, B7, B8, B9, B10, Bll, B12. JIna sroro B C6 mMoxxHO 3amm-

carb GopMyny
=R6+B7+B8+B9+B10+B11+B12

A ecyH HAZO CAOMKHETH HE CeMb, A JBAAIATE CeMb HJIH CTO CEMb TH-
cen? Urofnl He MHCATH AJHHHOE BRIPDAYKEHHE, MOYXHO BOCHONB3OBATHCH
cranAapTHO#l pyHKIMeil, KOTOpas HASHEIBACTCH CYMMUPOSANUE COTED-

JKHMOTO OROKA RYeex:
CYMM(B6:B12)

HamoMawM, 9TO 620K0M steex B BAEKTPOHHOH Tabinne HA3KBA-
€TCA COBOKYIIHOCTh BCEX AYECEK, SAMOJHAIIIMX HEKOTODBIK NPAMO-
yroapEHK. Jna Toro urolH aaeKTpoHEHAA TAlaHUIA 3HANA, C KAKHM
6noxoM eil MMeTL AeNO, YKasHBAKOT UepPe3 ABOETOUMe adpeca AveeK,
CTOAIMX B JIeBOM BePXHeM M IPABOM HHIKHCM YTJAX NPAMOYIONLHU-
KA. ¥ SJeRTpOHHON TAOJANLI eCTh MHOrO pasHEX omepammii many Gio-
KaMH AYeeK. JTO NOACK MAKCEMAALHOIO HJIM MHHNMAJABHOTO 3JICMCH-
Ta, pacyeT cpejHerO 3HAYCHHAHA H T, X. BAOK AYeex MOMKHO CKONIMPOBATH
HJIH NepeHeCcTH B Apyroe MecTo Tabamuel. IIpH sToM Haf0 YUYHTLIBATH,
uT0 B Excel ocHOBHON sABNAETCA OTHOCHTEARBAA AAPECALHA AYeeK. ITO
03HAYAET, YTO NPH KOMUPOBAHWH (DOPMYJALI H3 OZHOH auycilixm B ApY-
VIO ajpeca A4Yeex, BXOAAmMHX B dopMyny, M3MeHSIOTCA HA Te BEJHYH-
HEl, HA KOTOPLIe OTIHYAETCA aapec HOBOH sueiikm. Hanmpumep, ecau
YKazaHHY10 BHIe GopMyay us adeliku C6 crommpoBars B auecliny ES,
7o B aueiliry E3 Syzer sanucana dopvyna CYMM(D3:D9) — sean Oyx-
Ba E monyaaerca ma Oyxksn C ¢ABHIOM HA JBe NMO3UIHHE BIPaBRo, NO-
aTomy B B dopmysie samenserca Ha D; a uncno 6 or uncaa 3 oram-
yaercsa Ha —3. Ecan HeoOxonmmMo, 9TOOK KarkoM-TO 9JIeMeHT afgpeca He
MeHSJICA NMPH KONMUPOBAHMH (TAK HasLIBaeMasd a6COMIOTHAA ANpPECAIHA),
TO Hepes HEM cTAaBHTCA 3HAK $. Hanpumep, eciam 6 B C6 Gmua HA-
necaEa popmyna CYMM($B6:B$12), To moce KonupoBaEns aTo# dop-
mMynasl B B6 Tam O6muta 6m1 sammucana dopmyna CYMM($B3:D$12).

A Tenmepsr nmonpofyeM OpPHCHOCOGHMTL 3MEKTPOHHYIO Tabammy Ansa
pellleHns 3afauM, KOTOPas MOXKeT BOZHHAKHYTH B NMpakTUdecKol Apesd-
TeNLHOCTH.

1 Baspgenen aBTOCTOAHKM XO4YeT ABTOMATH3IAPOBATL DACUYETHI ¢ KJIH-
€HTaMHu 3a yeayru. PaspaforaiiTe sanonEcHEAe 3IeKTPOHHOR Tabnn-
I, KOTOpOe MOSBONMIO OLI 3TO CASNATH.

JoropoprMca arGopManuio o UCIOJIB3OBAHHHE MECTA HA CTOAH-
K¢ 3ANMCHBATE B C¢TPOKY. YToOn Tabauua He 6m1a odeHs Sonpmiol
IO INCJHY CTPOK, AOTOBODHMCA, UTO Ha croaHke 10 mecr. Ipocreii-
IHH# BAPHAHT 3ANO0JAHEHAA TalauObl MOXKeT BHIPISAKETL TAK, KaK
nokazano B tabaunme KII.1.

Jina BpeMeHH NpHesna N oThe3as BHOpam dopMaT, B KOTODOM
IO samaToff yKA3EIBAIOTCA YACHI, & MOC/e 3AUATON — MHHYTEI. JTO
nozBoaAer paboTaTh ¢ ITHMH AAHHEIMM K&K C YHCJIAMH.
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P TpeGyer obGcyxaenns H opMyna pacuera DPOJO/IEKHATEILHOCTH
cToaHKH. IlepeBon BpeMeHHM NPHe3A8 B MHUHYTH BHIIJISAHT TaK:

680*[Tenoe(B2)+(B2-1Llenoe(B2))*100,
rae Ilenoe(B2) — sTO menas 9acTh YACHAG, 3a0HMCAHHOrO B Aueiiky B2.
Temepr yXe JErKko IDOHATh, KAK DOJYYAOTCA POPMYyNnl, 3aHHCAHHLIS
B croabue D. dopMyny MOMHO HAIDHCATE TOJABKO OAHMH pa3, A BZa4TEM
CKONUPOBATL € B Apyrue Adeliky croadua D. AHANOrHYHO 3ANOAHAET-
ca crouaben F (me 3abyaAbTe OTMETHTE HEKOTOPHE SJeMEHTH AZPecoB KaK
abconwraHE),

2 Sanoannrte cronbosr B m C B coorsercreum ¢ Tabammeit KII.2.
3 A renmeps B suefixe E3 moacuuTailiTe AReBHol AOXOA ABTOCTOAHKH.

BregmTe B sueiiny G7 dopmyay:
=ECJIIH(H(B2>11;A2<12);1;0)+ECJINA(M(B3:>>11;A3<12);1;0)+
+ECJIH(H(B4>11;A4<12);1;0)+ECIIA(M(B5>>11;A5<12);1;0)+
+ECJIIH(H(B6>11;A6<12);1;0)+ECINU(M(B7>>11;A7<12);1;0)+
+ECJIH(H(B8>11;A8<12);1;0)0+ECJIHA(M(B9:>>11;A9<12);1;0)+
+ECJIM(I(B10>>11;A10<12);1;0+ECIIH(M(B11>11;A11<12);1;0)+
+ECIIN(M(B12>11;A12<12);1;0)+ECIIH(U(B13>>11;A13<12);1;0)+
+ECJIN(M(B14>11;A14<12);1;0)+ECIIH(M(B15>11;A15<12);1;0)+
+ECJIM(M(B16>11;A16<12);1;0+ECIIM(M(B17>11;A17<12);1;0)+
+ECJII(M(B18>11;A18<12);1;0+ECJIN(M(B19>11;A19<12);1:0)+
+ECIIH(M(B20>11;A20<12);1;0)+ECIIN(M(B21>>11;A21<12);1;0)

P HanoMumm, uto onepatop H(x; y) Aaer snauenue Heruna, ecan uc-
THEHH 06a aprymenTa x ® y; oneparop ECJIH(x; y; z) Aaer sHaueHHe
Y, eClH APryMeHT X MCTHHEeH, H J8eT 3HAYEHHE Z B MPOTHBHOM CAydac.
Jlerk0 HDOHATH, YTO YKA3AHHHH 0IoepaTop DOACHHTHIBAET KOJIHAYECTBO
MeCT, KOTophle GHAH 3aHATH MesEAY 11 m 124,

4 A teneps B aueiiku G2—G6 sanumuTe BRpajkeHnA, COrACHO KO-
TOpPHM OyAeT NMOACYMTAHO KOJHYECTBO SAHATHIX CTOAHOK MERAY
61 Ta, Mmemay Tu 84q, ..., Mmesxay 10 u 11 4 COOTBeTCTBEHHO;
B gueliny G8—G19 sanmmETe ARAJOrHYHLIE JAHHHE AAS NpOMe-
myTra or 12 g0 24 4. [ToaymaiiTe, Kax MOXEHO 06IEer9ETL BBOI Ta-
KHX OIAHHHX dopmyn. Temepr MOMHO NIDOAHANHIHPOBATB, KOOI
3arpyska SBTOCTOAHKH OHna GoJabine.

P> HerpyaHO HOACYETATH, YTO IPH KPYTIOCYTOYHOM TOAHOM 3AMONHE-
HHH ABTOCTOAHKM AHEBHAA BHpYyuUKa cocrapuaa Ob1 2400 p. CpaseuBasn
8TO YHUCHO ¢ NMOJYUYeHHHM pes3yabTaTOM B Avelike E3, MokHO yBHIETSH,
YTO0 BOBMOKHOCTH MCIONL3YIOTCA AAJEKO He IMOMHOCThIO. ¢

5 TlopnicuTE 5PPEKTHBHOCTL MOMKHO, eCIH ObecledHTh KPYyIVIOCYTOq"
HY1I0 paboTy aBTOCTOAHRKU. B 9TOM clyuae MAIIMHY MOMHO CTABHTH
B OAHWH JeHb, a 3abupaTs B Apyroit. [lns opranusanum ydJeTra B Ta-
KOH CHTYAIMH HYXHO BBECTH B Tabnmuy eme Apa cTonbua: AaTy
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npre3Aa M JATY OTHE3NAa — M COOTBETCTBYIOIIHM O6pA3OM MOZH-
$uUEpOBATH pacueT MPOACIKHTENLHOCTH CTOAHKH.

6 IIpeamosoKEM, ITO BJAAZKENeIl PelIHJ BBeCTH AHeBHON M HouHO#t Ta-

pudu omiaTH: ¢ 7 o 22 u peitorByer anesHo¥t Tapud, a ¢ 22 mo
7 9 — gounOll. Mogudunupyiite Tabnuny Ana sroft cuTyanumu.

7 Jna opusnedendd KJIHGHTOB Biafejen o/LABHI CKHAKH B cAydae,
eciE MeCTO 3aHATO 060jiee CYTOK, & TAKKe BBed JAOMOJHHTENLHYIO
yeayry: aGoHHpoBanMe MecTa. XO03AMH MANUIMHEI IIATHT aboHeHT-
CKYIO IIJIATY 38 MeCTO, 3AKPEIJICHHOS 38 ero MamuHEONA, KOTAa aB-
ToMoOBAA TaM HeT (GoJIee HHBKYIO, 9eM 34 CTOAHKY CAMOTO aBTO-
mobuna). Cpesalite HeoOXoZMMBHE MOAHPHKADNE 3aNOJIHEHHA
SNeKTPOHHEOM TAaGAHIEI.

rﬂ NRaGoparopuan pabora 2 (x §86)

RGN - v -

B rypce madopMaTAKH, H3yIaBUIeMcA BaMB B 8-—9 xaaccax, BRI
3HAKOMMJIMCH ¢ TeKCTOBHIM H rpaduuecKMM pefaKTOpaMH. Bumonnasa
ary paboTy, BHl BCIOMHHTE MMeOIMeca 3HAHUA.

1 IIpeacraBbTe, UTO BH COTPYAHMER HebSonnmoilt momurpadhmuecko
dupMLI 1 BaM NOCTYIHEN 3AKA3 HA HITOTOBJICHAS BHIHTHOH KapTOT-
KK. BUSHTHAA KapTOYKA — 3TO HAQOPMANMMOHHAA MOZEJb €8 BjIa-
penbng,. I1osTOMY HYKHO Cpa3Y OIpPEAe/NHTH ¢ 3AKASYHKOM, KaKYIO
CYIECTB¢HHYI0 HAQOpPMALHIO OH XO0uYeT HA Heit pasMecTuTh. BoTm
OOHH U3 BOSMOYXHLEIX BADHAHTOB!

» baMUIKNA, AMA H OTUYECTEO:

o Ha3BAHMEe (GEPME, B KOTODPOH 3akazumK paboraeT;
* 3QHAMASMAA AOJHOCTD;

» amMOnema pUPMBI;

* IIOYTOBHIM aapec;

» TesiedpoH, darc, e-mail;

s agpec caiiTa.

2 Teneprs HaZo ONpPeREJNHTE, KAK 3Ty MAGOPMANHNI) PACIONOAKHTE HA
KapTouKe, pasMepH Koropoli craEzapTHH: 90 X 50 mM. MoxkHo,
HanpUMep, PACHIONOKHETE TAK, KAK NOKasaHo Ha pucyEke KII.1.

IIpmayMaiiTe, kKaKk OyAeT HASHIBATLCA (HUpMA, KAK 30BYT KAHUeH-
T4, €T0 aJpec " T. . BaM neollXoanuMo TAK)Ke IPHHATE peleHHe, Ka-
kuM mpudToM O6yaeT npeAcTaBIeH KaXAnilt mabOpManHOHHBIN
SJIeMeHT BH3IHTHOH KapTOuUKH.

P HamoMAHM, uTO KA mpudT XapakTepnsyercs KerieM (T. e. BLI-
coroit 6yxB), rapaurypoit (rpaduueckum obpazoMm GyKB) M Hauepramm-
em (upamolt, naxaonksili, mupuniit). OTMeTHM, uTO0 HIPHGTH JENATCH
Ha py0NeHHe M ¢ 3acedkaMH. BOT IpPHEMEPH:
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2mbnema HazsaHue Gprupmsl
dvpmbl

dammnus
Nma OTuecTBO
HomkHocTs TenedoH:

dakc:
MouToBwit E-mail:
anpec: _ CaiT:

Puc. KMN.3 Maker BW3auTHOH KapToukn

3roT Texcr wabpaH pybnensim wpngTom rapHutypel Futuris.
A 3TtoT texcr HabpaH mpudToM ¢ 3acedyKaMH TapHHTYpH Times.

IMpudTH ¢ 3acedKaMu BA3YAILEO KAk O 00BeAUHAIOT CHOBO B OA-
HO HENoe, M 5TO YBeAUYMBAET CKOPOCTH 4TeEHMs Ha 10—15%. Pybie-
HBle IIPUPTH 00RYHO NPHMEeHAIOT ANd 3arojJoBKOB., CoszaBar Kaprod-
Ky, IOSKCHEePHMEHTHDYHTEe cO MPHQPTAMH H BrIGepHTe AAA KaXKAOTO
TEeKCTOBOTO aNeMenTa Hanbosee, 10 BAMEMY MHEHHMIO, yaauHu#. He za-
6yaeTre, Yo mpHEdT MOoKeT GHITH NBETHHEIM, OJHAKO KAPTOUKA HE XOJMK-
Ha OBITH CTAMKOM mecTpoH.

3 A remeps 3anycTHTe TEeKCTOBHIA pegaxTop. lns Toro wrobar mEQOP-
MaIHOHHSIe SNEMEeHTH pacrnosaransnch Ha KAPTOYKe TaK, KAK BEH
sagymany, ee yzoOGro cospasarb B suge TaGAMNEl, ¥ KOTODOH BHI-
ZeJIeHA TONBKO BHEINHASR PaMKa, 4 BEYyTPEEHME CTOPOHLI KJETOK He
OpOPHECOBRIBAIOTCA, KOHeWHO, DasMep KICTHKH ANA KAKIOTO bJe-
MeHTa OyZeT cBO#, TAK YUTO BaM IPEACTOHT HOSKCIEPHMEHETHPOBATH
¢ mepeMellleHxeM TPAHKE KJIETOK.

4 Teneps salimemcsa sMmOnemoii. Ee ToXe MOMHO CO3AABATL CPeACTBA-
My rpadEKH, BCTPOeEHOH B TeKCeTOBRIH pegarTop. Ho adbdexrreaee
BOCIOJB30BATECA TPaPHUECKHM PESAKTODPOM. SA&OYCTHTE HMEIO-
muiica B BalIeM PaAcTIOPAXeHEHM IpadpuvYecKKil pexaxTop M co3zaii-
Te mogxoaamyre amOnemy. Ilsera, npuMeHAeMEle BaMu B aMOTeMe,
JOJKHEL XOPOilI0 CcOYeTATHCH ¢ nperamm mpudrTos. BosmoxHO,
Hocne cosxapAa oMOJIeMBI BRI 3AXOTHTE HOMEHATH mpudrossie pe-
meRna., HMnoprupyfiTe sMOjeMy B BHSHATHYIO KapTodKy. Onmemure
COZNaHHEIA BAMY HDPOAYKT B IiejoM., ECIH uTO-TO He HOEPABHIOCH,
emle He MO3AHO H3MEHHTH.

P BusuTHAA KApPTOUKA MOMKET OTPAMATE BOBCe He IpodeccHOHANB-
HHE 00JHE 3aKa234KKa, & ero YBJIeUeHHA HJIM HHTepecki. BosmoxxHO,
OH ABASETCH 4HeHOM Karoro-anbo enoprueHOre Kayda (HanpuMep, TY-
pHcTHOeCKOT0) HIM KAyOAa mo mHTepecaM (manpumep, hunarexmcr-
cxoro). PaspabGoraiiTe cooTBeTcTEYIOMYXW HEGOPMARMOHHYI0O MOAEIDL
B co3zZaliTe BMBATHYID KapPTOYKY AJAA TAXKOTO HPEACTABJEHUS BAIIETO
3AKASIAKA. o
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r[] JaGoparopuas pabora 3 (x §7)
MporpammnpoBsanne OCHOBHBIX
CATOPUTMIUOCKMX KOHETPYKUMA

B rypce nEQOPMATHKE, H3yuaBlOeMcs BaMu B 8—9 Kiaaccax, BH
SHAKOMHJAECH ¢ ASHIKOM NporpaMMupoBanus. HamGosee pacnpoctpa-
HEeHHRIMH B POCCHMCKHMX IIKOJaxX SABAfIOTCA A3MKH Beiicmi (BepcHa
QBasic) u ITackane (Bepcmu TurboPascal unm FreePascal). B Tabaune
Ha ¢dopsanax moxasaHO, KAK HA DTHX A3SKIKAX BHIINAAAT OCHOBHEIE
ANFOPHTMAYECKHEe KOHCTPYKIHE., Fcamu jKe BH H3YYAIH APYrof A3HK,
TO OIMCAHMES STHX KOHCTPYKIHIA BaM HANOMHHT YUMTeAbL UM BH Hall-
JeTe ero B COOTBETCTBYIOIIEM CIIPABOYHHKE.

A Tenepr BHINOJHUTE HECKOJBKO 3aNAHMIE,

1 3anporpamMmmpyiiTe asropmrM EBKIHAAa — OH NpPHBEJeR B 00BAC-
HATeabEOM TeKcTe § 7. IIporecrupyiiTe Bamy nporpaMMy Ha
nefonpmmx gucaax, ANs KoTopHX Jerxo Haltty HOM u 6e3 xomne-
1oTepa. ¥0eAHBOINCE, YTO NporpaMMa pafoTaeT nDpaBHIbLEO, HANIA-
Te HOHI(178 357, 1049 254).

2 MopudpunupyeM aJdropuTM caeayiomum obpasom:

denat» noka (He (n = 0))
{m:=n;
n:= k mod n;
B 1= m;
}
}m“mm;

danporpaMMEpyiiTe H OTAAABTe MOAMPHUIIMPOBAHHHIE anropuTM™.

P> Haraiite cpaBHUM >(eKTHBHOCTS STHX ABYX aaropmrmos. [laa aTo-
ro B NpOorpaMMHl HaJ0 BCTABHTH ONEPATOPHE, HOKASHIBAIOIINE BPeMAH.
B asmuke Belicnk Moxm0 BOocmoansoBaThca pyEKnmuei#r TIMER. Ilo
xomange ¢ = TIMER mepemennoii ¢ 6yfieT OpUCBOSHO 3HAYCHHE, PABHOE
YHUCHy CeKYHZA, KOTOPRIEe IPOomAH OT ) 9acoB TeKYIIHMX CYTOK.
B asmre IlacKanb ANA BHEOJA BPeMeHM HYRHO 3A0UCATH CJIeAYIO-
IOYI0 KOHCTPYKIHMIO:
Uses Dos;
Var h, m, s, ss: word;
begin
gettime(h, m, s, 88);
end.
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Ilepemensoit  OyzeT mpHcBoeH TeKyinmi 4dac, OmepeMeHHO# m —
MUHYTHL, § — CEeKYHABI, $8 — MHAJHCEKYHIER. <]

8 Ilo pesyasraTaM mcnoanenmna aaropurmop HOJMI n HOOM aamognru-
Te Tabanny KII.3.

Tabnanya Kn.3
1-e uneno 178357 | 5886127 | 35364128 | 213457281 | 3245798457
2-e yueno 1049254 | 7267849 | 76124956 | 751 457 358 | 7254 124 751
Bpems patorm
aaropurua HOI
Bpems patorm

aaroparma HOMM

Jdna xaxzoill mapel uncea HallAuTe OTHOIIeHHMe BpPeMeHH palo-
Tl aaroputMa HOM x Bpemenn paGorsl anroputma HOIOwMm. Kak,
HA BAll BarjAj, MOXKHO OXAPAKTEPHAOBATE 5TO OTHOIIeHHE?

4 3anporpaMMuMpyiiTe ANTOPHTM, NPeACTABAEHHHIN cxeMoil anropur-
Ma B 3agaHuH 18 m3 § 7. 3anycTHTe OTIAXKEHHYI0 IPOTpaMMy ANdA
HEKOTOPHIX HAYaJBHEIX AaHHHIX. [loagTBepAMIack MM Balla THIIOTE-
38 O TOM, A7A Yero NpeAHAsHAYEH 9TOT ANTOPUTM?

5 SanporpaMMEpyiiTe AJTOPUTM, IpHUBeAeHHHH B 3anamnm 23 u3 § 7.
HanomanM, uTo onepanua LEN(W) B asrnike Beiicux sanucrmpaer-
ca LEN(W$), a B asuxe Ilackaas — length(W), onepanua Yacrn
(5, a,b) B asmkre Beiicux sanmcwiBaerca MID$(S$, a, b), a B asml-
ke Ilackamp — COPY(S, a, b).

rm NaGoparopnan patGora 4 (k § 12)
Daxrorpadpuueckas mopens sKnacce
Bunoseus sagapua 9 m 10 uz § 12, Bu onpeaennnan mapaMeTpsl

uahopManmoraoi Mogean «Kaacce, llepeuncaum mapaMeTpsi, KOTOPHE
PErypHEPYIOT B 9THX 3aA8HHAX:

- haMEAHA; + AH(popManuA 0 GpaTeAX H cecTpax:
~ MMHA; TOA POKACHHA M HMA;
- Xara POXKACHUA; + CIIOPTHEHBIE Pe3VJALTATH
- agpecs s YBAEeYEeHNA,
Tesedon;

Teneps HA OCHOBE ATOH MoOzesu cosaaaEM Gasy mRanamx. Ilpexea-
puTeanpHO cofepuTe HY:MEHYIC HMHEGOpManmio off yYeHMKAX CBOEro Kiac-
CA B COOTBETCTEHH ¢ IIapaMeTpaMH HH}pOPMaANmOHHON MozesH.
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Mm onumieM cosganne Gasu gaHHMX B CYB]] Access. CYBJI Access
aBagerca ogEMM m3 npuaoxeruii OC Windows u ofniuHO BXOAUT B Ha-
6op oducHeIx Texnomoruil. I'napariMu obbekTamMm CYB]l Access aBaa-
worea Tabaunel ¢ madopmanueii, o, KpoMe HuXx, ganHaa CYB]I cnocod-
HA CO3AABATE NPOE3BOAHEIE O00BLEKTH — (OpMBI, 38IIPOCHI, OTYETHEI, KO-
TOpHe 00JeryaoT NoJL30BATENIO ero paboTy M BocnpmaTHe MAEGOPManmu,
Ho cmagana moroeopmM o cosgaEvn Tabmun. CYVB]l Access mosBoaser
CO3AABATH He OAHY, & HeCKOJBKO CBASAHHBIX MeXAy coboii Tabiun. Ho
HeJb3d OCBAHMBATH BCe Cpasy, H MLl NMOKA OCTAHOBHMCA HA OXHOTAO/IHY-
HOM BapHaHTe,

Iocne sanycka CYB]l orkpriBaeTca OKHO 0asw AaEHHX. OHO mog-
BOAAET YBHAETH, RAKHEe 00BeRTH (KpoMe CKPHTHX) HMeloTca B Oase,
M BHIQJHHTH HAJ HOMH TAKHEe ONePANMH, KAK KODMPOBAHUE, BCTABKA,
nepeMMeHOBAHME, yaadeHHe. OCHOBHEIEe ONepallUH, BHINOJHESEMEE B 3TOM
OKHE, OPEeACTABACHHI B KOHTEKCTHOM MEHK), OTKDHIBAGMOM HAXKATHEM
NMpAaBoil KJAABMINM MBIIIHM. DTO ONEepaluH, BHIOJMHAEMBbIe HaJ oGBEeKTOM
B medoM m He Tpelyiomume ero oTKpHTHA. OTMETHM, 4YTO €CHIH OBLI
BHJIeNeH He 00BEeKT, & ero HEMA, TO HAKATHe OPABOH KJJABAINA OTKDBI-
BAaeT APYroe KOHTEKCTHOEe MeHI0, rie cofpaHm KOMaHALI, OTHOCSIIHECH
K uMeHEH ofbexTa.

B meH0 Paiiz BH MoxeTe BHOpaTh MubGo pemmm Cosdamov, aubo
pexxuM Omipoims. B nepBoM cayuae Access IONPOCHT BAC BBECTH MM
H MeCTO coXpaHeHHsA cosnaBaemoro (aiina. Mvenu ¢aiina Syger asTo-
MATHYECKHM OPHCBOEHO pacimmpeHne mdb,

A Telleps NPHUCTYNHM K COZRAHHI0 0A3LI AAHHEIX,

1 Bamycrure CYBM Access. B Meno Paiin Bubepure pexmm Co-
sfame. B nuanoroBoM okHe CoszdaHue mabiuybi mMeJKHATe HA KHOI-
re Hoeas maGauya. Ilepen BaMH NOABUTCA MaKeT TAGAMIE B Pe-
AHMEe KOHCTPYKTOPA. SanojHHETE B mepBoii cTpoke HMA noaa <«Pa-
MHIHS» U YRAXKHTE THII — €ro MOXHO BHIODATE M3 PACKPEIBAIOINES-
roca cmmcKa. ITocsie sToro B HEKHell UacTH OKHA OTKpoerca GJaHK
CBOICTR RAHHOTO NOJA. JIAA TEKCTOBOIO MOJAS HAAO YKA3ATH pasMep
noaa — JONYCTHMYI AJANHY SHadeHmA. IIpH cospaHEm wYHCAOBOTO
OoJIS HANO YKas3aTh (popMAT HNPEACTABACHHA YHUCJIA, HATPUMED Ie-
noe., Knerxkm B cronbne «Onmucanne» 3AmOAHATL Heo(A3aTelbHO.

Bropoe none «<MMa» ToXe TeKCTOBOE,

Jina nona e<lJara/Bpemar (Bo ke 6yaeTe YyKA3BIBATD AATY POXK-
AeHUA) MOXRHO BHOpaTe Kpamxuit gpopmam damuvi, TOraa KOMIOBIO-
Tep OyaeT XRIATH OT BAC BBeAeHHA JaThl B ¢opmare NI .MM.ITTIT,
rae I — vmeso, Xoraa Bel poAwIEcE (BanpuMep, 05, ecau 1o npo-
H3omLIo maToro uuciaa), MM — HoMep Mecana (Eanpumep, 07, ecm
210 npomzomno B Hiie) B I'TTT' — ueThipexsHauHBIH HOMEp roga.

IIpucTtynaa K ONHCAHHIO IapaMeTpa <Agpecs, mopyMaiire, mene-
coofpa3Ho AM OTBECTH IOA Hero oAHO moae. Bexs Moxer morpebo-
BATECH OTHICKATH BCEX, KTO JKEBET Ha Kaxod-mmbo omnolt yaune.

Tak, oGOYMEBaA KayKANI napaMerp, cosaalite Maker sameit Ga-
3Bl BAHHBIX.
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2 3aBepmuEB CO3fNAHHE MAKeTA, COXPAHHUTe ero (depes MeHw Pailin—
Coxparumbv kak..). HanoMHUM, 4YTO paciIHpeRHe 3TOMY HMEHH
CVB]l npucBOUT caMa.

BarpoiiTe KOHCTPYRTOP.

Orkpoiire daiin ¢ coznaHHEIM MaKeTOM §asn AaHHEHX.
3anoanuTe ee moaroroBneHHolt paMu HEGOpManmeii.
6 Coxparure coznannyw pamu B,

P Tenepr Vv Bac HMeeTCA HecHOXKHaA §asa AARHBIX, KOTOpOM MOXKeT
OOJIB30OBATECH Afke HempodeccmoHAN.

rﬂ . JlaGoparophas pa6Gora 5 (x § 12)

o W
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Kax y:Xe roBopHNOCH, TJIABHAA 388844 moﬁoﬁ C¥B]l — BnIAaBaTh
HHPOPMALIMIO HA 3ANpOCH NOoJak3oBaTend. OTBeroM HA 3ampoc Oyaer
Taxkxe Tabunna, colep:Kamias TOJBKO Teé ATPHOYTH H CTPOKH, KOTODEHI-
MH MLI HHTepecyeMcs. OToMy AeifCcTBHIO COOTBETCTBYET TAK HAa3bIBae-
Muilf 3anpoc BHA BRIGOPKY.

Ho opexjge YeM 0OCBAMBATE (POPMHpPOBSHWE 3ampoca Ha BHISODRY,
MEl HAYYHMM BAC CO3JABATH QPMJABTP — KAK BHl IO33Ke YBHAHTe, AelcT-
BHA OYAYT OYeHb MOXOMHMH.

Ecan socopmEnmars CYB]l Kak HekoToporo (GOpMaJBHOIO HCION-
HHUTEIA, & 9TO TAK B €CTh, TO (UALTPAIIAA — 9TO He UTO MHOE, KAK BHI-
OONHeHHe KOMaHAH <«Eciau (cTpoka TAGIHAOBL COAEPIKHT HYKHYI WH-
dopManuIo), TO ee BRAIOYNTH B TabaHuy-pesyasTar». Ho B ycnosEOM
ollepaTope B KAYECTBE YCIOBHA JNOJKHO (PUIryPHPOBATL BLICKA3HIBAHHE,
OPOBEPKA HCTHHHOCTH KOTODOTO ABIAeTCA AONYCTHMEIM AeciicTBHeM HC-
oonEETend. Kak H B GONBIDHHECTEE A3BIKOB NPOTDAMMHDOBAHMA, TAKOE
BEICKASEIBAHNE 3JAIACHIBAECTCA B BHAE BRIDAMKEHHS, COCTABNEHHOTO M3
npocreiimmux BHCKasuBaEHil ¢ noMomsio omepammit 1, IJIX n HE.
IIpocreiiimne e BHCKASHEBAHHA NOCTPOSHH TaK:

— ecan aTpulyT UMCIOBOrO THNA, TO NHIOETCHA BHIPAX¥<eHHE, B KO-
TOpOM 3HAYCHHE ATpHOYTA CDABHMEBAETCA ¢ 3aZAHHLIM YHCJIOM (OpH Io-
MOIM onepamuil =, <, >, < H »);

-— eCcJH aTpubyT TeKCTOBHIH, TO NHIIETCA BRIDAMKEHWE, B KOTOPOM
3HaveHHe arpuOyTa CPAaBHHBAaeTCA C 38JaHHKM 3HAYCHHEM TOJABLKO IPH
IMOMOIIIY OlePallul =,

Haopumep, ana anciaororo arpufyra Bec MOXKHO HATHACATE BHPARKE-
Hue Bec > 3, a nna Texrcrosoro arpubyra HMa MoxkHo manucaTh MA =
= Mapua., Kax OGmHJ0o ckasamo, Takme mpocTelfiimme BLIDAMKEHMA MOTYT
OHITh CcOeAUHERM B GoJiee CIIOMKHBIC ¢ NIOMOINBIO JOTHMUYECKHX onepammii.
Hanpumep, (HE (Bec > 90)) 1 (HE (Ma = Baca)). 910, Kax Bl IOHH-
MaeTe, 03HAYAET, YTO PASLICKUBAeTCA MEGOpPMAIHSA O TeNOBeKe, BEC KO-
Toporo He Soanme 90 (kMaOrpaMMORB), IPHUYEM €ro He 30BYT Baca.
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TaGnnya KI1.4
Ione Bec Hma
CoprapoBKAa
¥Ycnopue orlopa > 90 Baca
BT <=50 Mapusa

Kax xe odopmnserca ¢uabtp B Access? daa aToro B Access ecTh
HeCKOJEKO BO3MoEHOcTel. Celiuac ME paccMOTpMM TOJIBKO OXHY M3
HAX — HCOOJB30BAaHHe TAK Hasnleaemoro Gmaska QBE (or Query By
Example — sampoc nmo ofpasoy). Jina oToro Hafo BOCOOAL3I0BATECA CIe-
ITHAJLHHM okHOM Pusbmp, BHSHBAEMEIM KOMAHAOH 3anucu-Purvmp-
Pacwupennsiis puavmp (MeHI0 3anucy MOABASETCS NPH OTKPHTOMN
rabaune).

OxHO GuALTpa COCTOMT M3 ABYX uacteit. B Bepxmelt ywacrm maxo-
HHTCA OPIMOYIOJBHHUK, COREPRAINUEA uMaA TaOAAOH M DepevyeHs aTpH-
OyToB; B HMKHell uacTE HaxopuTca caMm 6aamKk QBE. Ero Bma npesacras-
Jen B BuAe tabmunm KII.4,

Kax suzso, 6nax QBE HaunHaercs crporoit ITOJIE. B neit yrash-
BAKOTCH ATPHOYTH, 0 KOTOPHIM OCYINECTBAserTcA Anbo GuibTpanua, M-
60 coprupoBka. Huxke pacnonaraerca crpoxa COPTHPOBKA, B roropoii,
€CA¥ HYKHO, YKASHBASTCA HOPAAOK COPTHEPOBKH (0 YORIBAHMIO HAH MO
BospacTanuio). Eme e pacmosaraerca ctpoka YCJIOBHE OTBOPA
n HecKoAbKO ¢Tpoxk HMJIM (13 Hux ofpIYHO BHAHA TOJNBKO OJHA).

DaxTHYeckH Onank QBE — 370 cHOBA TAbGNIMIA, B KACTKAX KOoTOpoH
AJIA aTpHOYTA YKASHBAIOTCA ONEpAlHH CPABHEHHA H 3HAYEHHSH, ¢ KOTO-
PBIMH CPABHMBAIOTCA 3HAUYeHHA aTrpHlyTa. Kaxaasa KiaeTka TeM caMEM
OpeAcTARAAET NpocTeiimes JIOTHYECKOe BHIPAKeHUEe MM ero OTPHIAHUe,
a AMA aTpm0yTa BBIHECEHO KaK 3arojioBok cronbna. BrpaskeHnsa U3 Kie-
TOK, CTOALHX B OAHON cTpPOKe, coeluHAIOTCA onepanueit H, T.e. KaK-
A8A CTPOKA — 3T0 HeKOTOpOe CIOXCHOEe JIOTHYECKOe BRIpAKeHHe. A BOT
MeXRAY co0ofl aTH «CTPOKOBHIC» BRIDAKEHHA COCAHHANITCH VIKe COIO30M
HJIN, 0 yueM M HATIOMHHAET (JIeBA OT CTPOKH CTOAIEe CJORO. TakuM
ofpazoM, Ha ODpHEBeAeHHOM B KaydecTBe NpHMepa Gaauke QBE oana us
CTPOK 3aAseT AoruvecKoe BHpasxenue (Bec > 90 H Hma = Baca). Bu
BOpaBe COPOCHTE, OTKYJAA B3acA 3HAK =, ceaspiBalommii arpadyr Uma
co sHaueHHeM Baca. Orser mpoct: paspaboruurn Access A ofaerde-
HUA XHU3HU NOJbBIOBATENI0 DASPEINNIN erg He NHACATH Ha 3TOM 0IaHKe
(20 M He sanpeTH H ero mucaTk!). IAa APYroil CTPOKH NOJIYYAETCHA BH-
paxkenne (Bec < 50 I Mma = Mapua). Teneps aTH ZBa BHPaKeHHA Ha-
Jo coexmEATh colosom HJIIH.

BosEukaer BOmpoC: BCAKOE JH YCJIOBHE, BHIDAKAEMOE KAKHMM-HH-
6yAb TOrHYeCKHM BHIpAKeHHEM, MOYKHO 340HCATH B TAKOM BHZAE, 9TO-
61 OoTpMIAHHA OTHOCHAHCH TOABKO K IPOCTEHINHM BHPA’KEHHAM, COIO-
30oM M CBA3HIBANMCH TOABKO ODpPocTeliinHe BHPAKEHHS W UX OTPHIAHHSA
H yxXe Ha nocaexneMm mecre miza onepamusa HJIH? Orser Ha aToT BON-
poC YyTEepAMTEJbLHBIN, HO ME ofocHyeM ero B § 32.
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Ecau BH HaMepeHH AaHHHIM GJHIBTPOM HNOJIL30OBATLHCA HEOZHOKDAT-
HO, TO €r0 MOYKHO COXPaHMTh Kak 3ampoc Ha BHGOpKY. OaEaKo, OTKPHB
OKHO 3ampoca-BHIGOpDKH, B O0OHapy:RHTe HAa OaaEke QBE eme oany
cTpoKY — BeiBog Ha sKpaH. Ecnu B 3Tofl cTpOKe B KJeTKe COOTBET-
CTBYOIIEeT0 ATPHGYTA CTOHT HmepeuepKHYTH KBAADATHK — TaK Hasbl-
BaeMBiil AAKOK, TO 3HAYCHHUA 3TOTO aTpubyra GYAYT BHIBOAMTECA HA
SKPAH MOCJIe BEHINMOJHEHHA JAHHOrO 3ampoca. 910 BechMa yA00HO — Ha
SKPpAH MOTYT He IIOMECTHTHCA BCce ATPHOYTHI, KOTOPHEIX MOMKET OKA3AThL-
ca ropasgzo Goable, YeM HYXHO AJNA DOIYYeHHA HHTEpecymiolleld Bac
uadopmanun, B ocransEOM paboTa IO COSAAHMIO H HCOOJL3OBAHHIO
sampoca Ha BHIGODKY COBEPINEHHO aHAJOrHYHA pafore ¢ GMUALTPOM.

OTkpoitTe cospanEy Bamu ($asy AaHHLIX H BLHITOJMHHMTE B Hell cie-
Ayioliye 3agaHMA:

1 IonmrraiiTtecs ¢ moMomsi0 GA3K AAHHEIX COCTABHTE CIIUCOK BCeX
MaJILUYHKOB Balllero xjaacca. /A aroro cospaifre cooTBeTCTByIOMU
duALTD TaK, Kak 3To O0BICHEHO BHINE,

2 OnpepenuTe, Y KOr0 AyvYiEe Pe3yABTATH B MPLDKKAX B AAHHY
(mmm B Gere Ha 60 M). Ina sToro B MeHIo Bei(epHTe pe'RHM 3anu-
CcH, a 3aTeM pexuM CopTHpOBKA.

3 IlozymaiiTe, KaK cAejaTh TAK, ITO0BI B Tafume cHaYasda NIMTH 3a-
NMHCH Npo BeeX AeBYNIEK, A 3aTeM Hpo ecexX wpomeii, Ilorom Bep-
HHTECE K AN(PABATHOMY DPACHONOMKeHNI0 daMHIHHi B 3alHMCAX.

4 IlonmTaliTeck OPraHH30BATEH MOJYUYeHHMEe OTBETOB Ha BCEe BONPOCH,
chopMymupoBaREbe B 3agagmu 10 nas § 12.

?’E Naboparopuan pabora 6 (x §13)

Kounuo'repuun oﬁpasoma

B § 13 M mocTaTowHO moxpolHO oﬁcy,umm, KAaK Ha OCHOBe 3KcIe-
PHMEHTANLHHIX AAHHHX PAaSHCKMBATH KooddmmmuenT nmpamo mponop-
nHoHaNLHOH s3aBucuMocTH k. PusuvecKHi cMBica RoabduOouenTa 38BH-
CHT OT pPACCMATpHMBaeMoH 3aa4d; B HallleM ciaydae 3T0 (bLia BeJIUYWHA,
ofpaTHa® CONDOTHBACHHI0 HPOBOAHUKA BICKTPHMYECKOIO TOKA.

1 BaposEmETe MEKTPOHHYIO TAGAHLY TaK, KaK yKasaHo B rabumme 2.4,
npuBefecHEHON B 00BgCHHTEeNLHOM Tekere § 13, u HalianTe pPemmyH-
HY CONPOTHEBJIEHUA,

Briuucnenue mo MeTOAY HAEMeHBIDHX KBAJAPATOB JErK0 IpPOBEC-
T2 M §e3 aeKTpOHHON TAGIHOEI, HANPHMEpP ¢ NOMOINBIO MHEXCHED-
HOIO Kaaepkyaaropa. Tabmaunma yaofHee, MOCKOJLKY OpH IpoBene-
HHH JOOOJHHUTEJNBHHMX ONHITOB BH IIPOCTO AOOHCHIBASTE AaHHLIE
B NOCHECAVIOINHE CTPOKH H MeHseTe IapaMeTphl CYMMHPOBAHHS
B dopMyne, noMemenHoli B aueiiny El.
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P OGcyaumM Tenmeph Apyroit cmocof prifopa Hamayumiero mpuGaIHzke-
HHA K SKCNMEPUMEHTANLHLIM AaHEHBIM, PaccMoTpEM eme pas PUCYHOK 2.3.
B Meroze HamMeHLIIMX KBAAPATOB BeAMYHHA Ko3dpduumenra k Bribu-
panach Tax, 4Tobn MHUANMHASHDOBATL CYMMY KBaADATOB OTKJoHeHWil,
Ho MoXxHO PYKOBOACTBOBATHLCA APDYIHM KpHUTepueM Haubojee moxxo-
Aamero sHaveRHMa k. Ilpm sagaEHOM sHaueHUH R BrifepeM H3 BCex
OTKJOHERHIi MaxkcuManbHOe Mo abcoioTHON Beawaune, JaA KamAoro
sHaueHHa 3To k GyAer pasnwvHLIM. A Temeph BrIfepeM & Tak, 4TOGLI
3TO YHCNIO OKA3IANOCH HAHMEHLIOMM. B 2TOM cAyuae roBopAT, UTO MEI
DASBICKHBAGM pPaBHOMepHOe NMpHOAMKReaHe. OZHAKO HeMb3dA VKA3ATH
dopayny ana BHAUCAenHa k. A sNekTpoHRLie Tabaunnl Snaaroaapsa sa-
OPOrpaMMAPOBAHHLIM B HUX MATEeMATUYECKMM METOJAM IO3BOJIAIOT pe-
mHTE 21Ty 3agauy. IIpogeMoOHCTpMpPYEM 3TO HA TOM Ke NPHAMEDe ImOHC
Ka CONPOTHBACHUA NPOBOJHHMKA IO SKCIePHMEHTANBHHM AaHHHIM. <

2 BanoannTte spexTpoHEYK TAGAHMOY TaK, KAk OOKasaHo B Tabau-
ne KIL.5. fAueiika Cl oTBeAeHa mMOA pashHICKUBAaeMOe 3HAYEHUE KO-
sdpuumenTa B (celiuac Tam samucar (). B aueilirax C2—Cl1 na-
XOAATCA abCOIIOTHRIE 3HAYSHHA OTKJIOHeRUl orHOmenwii CHJIEI TO-
Ka K HANPAXKEHHIO oT Koahdunmuenra k. B auedike Cl3 pmume-
AAeTca MAKCHMYM TEX OTKAOHeHRuH. MMeRHO 3HaueHHe B 2Toil
AdeitKe MBI XOTEM MHAENMHIADOBATDH 32 CYET U3MEHeHUd 3HAUECHMUA
aueiiku Cl. PYHKOHIO, 3HAYEeHUe KOTOpo# TpebyeTcss MUHMMU3M-
POBATh HJAH MAKCHMMH3UPOBATH, HASHIBAKT uHeaesod. Tax gTo
B aueiike C12 y mHac sanmcaga nejgeBad QYHKINA.

Tabnuya KI.5

-
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2! <up <> ABS(B2-C1*A2)
&) <Up> <Ig> ABS(B3-C1*A3)

ﬁg?t ew ass aen
1 <ue> <Lg> | ABS(B11-C1*A11)
3 MAKC(C2:C11)

P A Temeps of0paTHMCA K CHEIMANLHON HPOrpAMME, KOTODAA HAJHI-
raerca Iloucx peuwtenus. DTa nporpaMMAa ABAAETCH AOTONHHTEIBHOMN,
moaToMYy Hamo y6eAuUThCA, YTO OHA ORLIA YCTAHOBAGHA NPHU HHCTANNA-
nuu naxera MS Office. Jina aroro B MeH0 Cepeuc BHOepHUTe IDYHKT
Hadcmpoiicu. B OTKpHIEIIEMCS IHAJNONOBOM OKHEe NPOTHEB 3TO# mpo-
rpaMMel, €CJIH OHA AOCTYIIHA, AOJKHA CTOATH rajouka. EcaM rajJodxkn
HeT, TO NOCTaBbTe ee. O0paleHMe K MpOrpaMMe OCYINECTBAAETCA BhI-
Gopom B MeHIO Cepsuc nynkTa ITouck pewenus. 4

3 IIpmeTynMM K MOHCKY X.
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JAa 2TOr0 HyMHO BHIOOJAHATE CACAYIOINEe AcHcTBHA!
1) VeramorETe Kypcop B ageiiny C12,
2) Brizoeute nognporpaMmMy Iloucrk peuieHus.
3) B oTKpHiBIIeMCA AUAJOTOBOM OKHe YKAa:KHTe ajpec Auelikyu me-
nepolt dynruun C1l2, agpec uaMenaemoii aueliry Cl {(ecau nsme-
HATHCA OyAeT HeCKOMBKO YHCEN, T. €. ¥ HeleBoit GYHKIHHE HeCKOMb-
KO APTYMEHTOB, TO B noje «HaMeHaa auelixms» aanucuiBaercsa ob-
JACTE H3MEHACMEIX AYCeK).
4) Iile/aKoM MHUIH OTMETHTE, 9TC ME DASHICKMBAEM MHHHEMYM.
5) IllenuroM no KHonke Bunoanums 3aNYCTHTE NPOrpaMMy HA HC-
HOJMHEHHE.

Haligennoe 3HA9eHHEe R NMOABHTCA B OKHe Pe3yJALTAT NOHCKA.
Ber MoMxeTe COXpAaEHMTE »T0 3HAYcHMe B auciike Cl, meaxHys mo
xkeonke OK,

4 CpaBHuTe 3TO 3HAGeHHE KosdhdHumenTa £ ¢ TeM, KOTOpOe IOJYIH-
JIOCHh IO METORY HAMMEGHBIDHX KBajapaToB. KakoMy M3 HMX OTHATL
OpeAnOYTCHHE, peInaTh BaM.,

5 A reneph mocrapaiiTech ¢ NOMOINLI) 3JMeKTPOHRHON TalMHILl 3aKOH-
YHTL BHEITOJHEHHEe 3aAAHUA 3 K 5TOMY ke naparpady. Koaddunm-
eBETH a " b HalijuTe AByMA cmocofaMm: IO MeTo/y HAMMEHBLIMNX
KBAZPATOB M KAK PDABHOMEDPHOS IpRGAHKEHHE,

rm RaGoparopnan paGora 7 (x § 14)

ITepes TeM KAK OPDHCTYOHTh K BHIOOJAHEHHK nafopaTopmoil pabo-
TH, BCIIOMHUTe, KaK B AsHKaX Beiicuk u Ilackans odopMaawTcs mog-
nporpaMMEl. OCHOBHEIEe OMEPATODH IAsA STHX SA3LIKOB NDHBEACHH HA
dopsanax samero yselHHKA.

A Temepp BHIOONHHTE HECKOABKO 3ANAHMIA.

1 Hcmoassya Ballle pemreRHe 3agadu 3 u3 § 14, ganumATe GPOrpaMMEL,

PeaIHSYIOUINe pelleHHe 3afZaYH O HAXOMZCHHH DAa3JIOMKeHHSA HATY-

PAALHOTO THCAA HA MPOCTHIE MHOMKHTENH. OTIAALTE 5TH NPOrDaAMMEL,

2 3anporpaMMupyiiTe pemicame sagavum 5 us § 14, OrnagbTe cocTas-
JIeHHBIe BAMH NMPOTPAMME.

3 SamporpaMmupyiiTe pemenue sagaum 6 uz § 14. OrnageTe cocTab-
NeHHbIE BaMH NPOTPDAMMEL,

4 BanporpaMMupyliTe pelleHRHe 3aaa9H 8 § 14. OTaageTe COCTAB-
ZAeHHBle BAMHM NMpPOTDAMMEL.

5% BamporpamMupyiliTe pemenne s3agaum 7 uz § 14. Oraagrre cocras-
ZNIGHHBIE BAMH IPOTDAMME.

6% 3anporpamMmMupyiite pemenmue 3agaun 9 uz § 14. O™naasTe COCTAB-
AeHHLI¢ BAMHM MpPOTDAMMEL

M.
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E-E] NaGoparopuas paGora 8 (k §15)

PoxyppeHTHbIe COOTHOMIeHMS

Bu1 eme Mano 3HAeTe 0 NPOrpaAMMHPOBAHKH, HO YKe BIOJHE JOC-
TATOYHO, YTO0H §e3 MOACKAZ0K BHINOJHHTL CHERYIOUINE BANAHMS.

1 BamporpaMMupyiiTe pemieHms 3agad 4a, 46 u 48 us § 15. Oraage-
T COCTABJCHHBIE BAMH IPOTPAMMBI.

2 HanumeTe DpOrpaMMu, pPeAJHIYIOIIHe AATMODHTM H23 3axapEda §
H peKypCHBEYIC moamporpaMmy-GyeErnuio GOK. Oraaaere HX.

3 3BamporpaMMHpYETe H OTAAJLTE COCTABJCHHBLIH BAMH AJITODHTM, pe-
mwawmuil Ty e sagauwy.

4 lIpoesenure cpaBHeAHe 3)PEeKTHEHOCTH HTHX JABYX ANTODUTMOB IIO
TOM e cxXeMe, KaK B 3afaHuM 3 saGoparopmoii paGorm 3.

5 BanporpaMmupyiiTe pemenne sajadu 7 m3 § 15. OTnazbre cocras-
JeHHble BAMH NPOrpaMMEI.

6 Ina nporpaMMHUpOBAaHMs pelIeHHs 3azadd 8 us § 15 goromopumca,
YT AMCKHM HA CTepKHe INEepeHyMepoBaHH umciaam= 1, 2, 3, ..., 7,
HAYMHAA ¢ BePXHEro AWCKA. SAODHIIMNTE H OTAaAbLTe NpOrpaMMy pe-
WIeHNA 3aJa9H O XaHolickol OGamne,

7 BanporpaMmupyiiTe pemenme 3agaqz 9 m3 § 15. Oraaabre cocTas-
JeHHHe BAMM NDOTPaMMBI.

rm JNoGoparopsan pabora 9 (x § 16)

Oznnoi#t u3 HanGonee 9acTO HCOOAbL3YEMEIX CTPYKTYP JAHHEIX ABJII-
1I0TCA MacCHBRI. Kaanili MAaCCHB HMEeT MMA, THI X Pa3MepPHOCTH., Pas-
MEPHOCTE MACCHBA — 9T0 KOJHYECTBO HHICKCOB, KOTOPHIMH cHal:KeH
KAUKARIN 3/leMeHT MaccHBa. JIAA Kamaoro HEAeKcA Tpefyerca yKA3aTh
AHANA30H ero H3MeHeHHA.

Jna BHINMONHeHHA 3ajaHuil srolt naGopaTopHolt paGoTH HYKHHE 3a-
NONAHEHHBle MACCHBHI. SANOJHATL MACCHBH BPYYHYIO — JeNO JOJATOe
H MaJionHTepecHoe. IloaTOMYy ME IpefnaraeM cO3ZABATH MACCHBEI IIPO-
rPAMMHBIM NOYTEM. AJTrOpUTMBLI 3ANONAHEHMS MACCHBOB BKJIIOYEHH!
B TEKCTH 3AMAHMIA. A TeOeps BHEIIOJHETE HECKONBKO 3AXAHHDN.

1 3Banporpammupyiire pemenna s3agad 7a m 76 n3 § 16. Oraaapre co-
CTABJEHHEIC BAMM TPOrPAMMEI Hi MACCHBAX ¢ HeGOAbLmMMM uMCIOM
SNCMEHTOB (9TH OTAANOYHBIE MACCHBEL CO3ZANTEe CAMOCTOATEILHO),
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2 Coapaitre maccms A[l1:10, 1:10, 1:10), sanporpaMMHupoBaB cie-
AVIONIHE anropETM:

uen: I, J, K; paum: Af1:10, 1:10, 1:10);
{ Aeparp oy I := 1 go 10

{ Qenate o1 J := 1 go 10
{ K:=1p010
{ Af, J, K) := 2%COS (I + 2%J) + T*SIN(I"2/K);
} (* xoney yuxag *)
} (* xoney yuxag *%)
} (* rworey yurra ¥)

}

PemnaTe A7 9TOr0 MACCHBA 3ajauM Ta H T6.

3 SamporpammupyiiTe pemenus sazaq 8a m 86 ua § 16. OTrnageTe mpo-
rpaMMEI HA MACCHBAX ¢ HEGOJBIIMM THCIOM 2JI€MEHTOB.

4 Cosaaitre maccus M[1: 100, 1:20, 1:75), sanporpaMMupoBaB ciae-
AVIOmIHN anropmETM:

Anropuym
uen: I, J, K; powt: M[1:100, 1:20, 1:75);
{ Denave ovy I := 1 go 100
{ Denate OT 7 := 1 go 20
{ Denath oT K :=1 no 75
{ M(I, J, K) := K*COS (I + 2*%J) + J*SIN(I"2/K);
} (* xoney yuwxaa *)
} (* woney yurxaa *)
\ } (* woney yuwxaza *)

PemuTe ANA 3TONC MACCHBA 3afaquu 8a u 86,

5 3anporpaMMupyiiTe pemenme s3axadu 9 m3 § 16. OraagrTe mpo-
rpaMMy H@ MACCHBE ¢ HEGOJBOIEM YHCOM 3J€MEHTOB.

6 Cosnpaitre maccue Mf1:2, 1:100], sanporpaMMHpPOBAB cReZyiommit
ANTOPATM:

Anropurm
uen: I, J; peur: M[1:2, 1:100];

(* xoney yurxaa *)
} (* rworey yurna *)
Pemure ana 5Toro MaccHBA 3azauy 9.

7 Ilycers mpamoyroasHas tabauna, 0 KoTopoi uaer peus B 3aganuu 10
n3 § 16, umeer 10 crpox u 20 cronbmor. Torzxa oma mpeAcTaBIAeT-
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cA HeKoTOpHM MaccusoM A[l:10, 1:20]). 3anporpaMMupyiite pe-
LHIeHHe 3aJa4UH AJA 3Toro Maccupa. OTnajbTe COCTABJIEHHYIO BAMHA
NporpaMMy HA MACCHBE ¢ HE(GOMbIIMM YHUCAOM 3JCMEHTOB.

8 Coapattre maccus M{1:10, 1:20], sanporpaMMupoBas ciaeayougmuit
AATOPHTM:

Anropvtm
uen: I, J, A[1:10, 1:20);
{ Benatb or I := 1 go 10
{ Depare OF J := 1 no 20
{ A, J) := INT(COS (I + 2%J) + J*SIN(J"2/D));
} (* xoney yurxaa *)
} (* xoney yurxaa *)

}

Pemnre xna sroro maccEBa 3agagy 10.

rn NaGoparopras pabora 10 (x §17) -
-5 -:'.T.ﬁ.:::,:ﬂmmgulz.ﬂ'zmzmizﬂ:‘.um:.'m" [-. eyttt - oS L

B of6pacHuUTeNbHOM TeKcTe § 17 NpHUBeAeH AJTOPHTM PCIICHHA
YPABHEeHHA METOZOM JeNeHHA IMOomONaM.

1 3anporpammupyiite 2T0T AXTOpHTM AAA fl(x) = x — 8inx — 28(1 — d).
OrnagpTe mporpaMMy M moayumre oreer Aas 4 = 0,8. Buuuncanmre

rayfuny morpy:keEua Gpycka, B3as pasmyc Gpesna 0,2 M.

2 3amporpaMMupyiiTe aANropuTM, KOTODHiIl BN COCTABUIMN, BHIIOAHSA
sananuve 48 us § 16.

P> ¥ Bac MOMKET BOSHHKHYTDH BOIPOC: HEY)EE/IHM NPOrpaMMHUpOBaAHNE —
eAMHCTBeHHA® KOMOBIOTEPHA® TEeXHOJIOTHE, NOZBOJIAKINAE IOJb30BATE-
A pemaTh ypasHeHHs? KoHedHO Her. YpaBHeEHA MOXHO 3dderTHE-
HO pelIaTh, HCIONAB3YA 3JMEeKTPOHHYIO TaGaumy.

MoxkHO BOCIONBE30BATECA peykHMOM Ilouck peuienus, KOTOPHIH BH
OocBAMBANMH, BMIONHAR Jaloparopryio pabory 6. BosMoxHo, Bhl ofpa-
THJAM BHUMAHAE, YTO B AHAJOTOBOM OKHe peREMa IToucx pewienus ecTh
nyHKT Paenoii snavenuw, nocne BHOOPA KOTOPOTO NOABIASETCE OKHO
ANA BBOZA uuCAa (IO YMOJUYaHHNIO TaM Beeraa crour 0). Bocmoansyii-
Tech STHM DEKHMOM H pelINTe ypaBHeHHMe X — 8inx — 2rR(1 — d) = 0.
IIpun asroM BaM He TpelyeTca MOMHHTE M BBOANTL 3HAYeHHe YHCAA R,
JoctaTogHo Hammcars ITH().

B onucasnu naboparopHoil paboTer 6 MEI rOBOPHIH, 4TO peuM Ilo-
UCK pewieHus —— 3T0 HAACTPOMKA, W HMOTOMY He OGHSATONBHO BXOAWUTH
B 2JIeKTpOHHYI0 Tabmuny Excel. Ho B nioGoii TaGnume Excel ects QpymK-
mua ITodbop napamempa, MO3BOAAIONIAA ABTOMATHUECKH NOA0GpaTEL 3HA-
YeHUe B MaMeHAeMoM sueiike Tar, uTofm B Aueiike, rae sanHcaHa Iese-
Ban dyExoua, oxasanock TpefyeMoe ee sEadeHne, BriaoB aro#t dpynxnun
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OCYLIeCTBAAeTCA uYepes MeHI0 Cepeuc u nyurr ITod6op napamempa. Ha-
TNIpAMeEp, IAA penieHus YpapHeHHA X — sinx — 2n(1 — d) >= 0 smeKTpoH-
HY1I0 Ta6NHOy MOYKHO 3ANOJHETHL TAK, KAK DokasaHo B Tafnunme KILG.

TaGnuuya Ki1.6

EEY g d

g AL 5 xer OB U 4
23 <x>

. <d> | A1-SIN(A1)-2*ITH()*(1-A2)

B saueilky A2 HYXHO BEBeCTH 3HAUEHHe YASJABHON NMNOTHOCTH Zepe-
Ba, Adelika Al aApasercs naMeHaeMoll, a B auelixe B2 aanucana nene-
Ban GyHKINA, 3HAYCHHE KOTOPO# HY)KHO cheJaTh paBHBIM 0. «

8 Haiiaure sHavweHHe X ¢ nDoMomblo dvAxknum ITodGop napamempa.

rﬂ Mopmopum pn&oﬂl 1) (x §20)

Ipesxae Bcero BHIfepHTE, KAKYI) KOMNBIOTEPHYI0 TEXHOJOTHIO BhI
HaMEePeHH HCHOIB30BATE JVIA MOASAHUPOBAHHSA ABHXEHHA B CPee ¢ CO-
npotusiaeEreM (0yZeT HHTepecHee, €ClIH KAKAA-TO TACTh KJacca BOC-
NOJB3yeTesl nporpaMMoil, a raxag-To — 3sjeKTpoHHON Talmneit).

1 Ecam BH OPEeANOYHTASTe AZHK NPOrPAMMHEDOBAHHA, TO BOCHOMH-
8yiiTeCh CBOMM pelieHNeM 3a4a84H 2 U3 § 19 m oTAaZbTe COCTARJIEH"
HYI0O BAMH NPOrpaMMy.

Echau BH pelIHIN NPHMEHHTL 3JeKTPOHHYIO TAOJHIY, TO SAIOA-
HHUTe €€ TAK, KAK ONATH-TAKH cKRasaHo B § 19, IIpaBaa, y Bac Mo-
JKEeT BOSHHKHYTBh BOIPOC: CKOJBKO CTPOK B 3ToM Talnmme Hazo 3a-
noaRnTs? B nporpaMMe HaNHACAH OPKI B )OpMe <¢IOKa», B 3JIEKT-
POHHOM TaONHOe TAK He cAelaellh (TOYHee, BH el ITOr0 AENaTh
He ymeeTe). OTBeT HAIN TAKOB: 3anoaHuTe nmoka 200 cTrpok.

2 A Temephk HaAYHHAEM KOMNBIOTEePHHI 3KCIEePHMEHT.

B xavecTBe NepBOro ONKITA BHOepuTe UV =600, 1 = 1300 m A = 0.
910 O3HAUAeT, UTO TEN0 HAUMHAET CBOE JBH)KEHHEe HA BHICOTe
1300 M co cropocreio 600 M/c ¥ B rOPDHIOHTANRHOM HANPABNCHHUU,

ToT, KTO BOCIOAB3OBANCS OPOrpaMMol, IOJYYHA TPH CTOAOHEKA
madp. A T, KTO HCOONAL3OBAA SJIECKTPOHHYIO Talauny, Doasyanan
OATE CTOAGHEKOB., XBATHAO JH CTPOK, ITOOEI TEJIO <«JOJECTEIIOr A0
OOBepXHOCTH 3eMau? Ecam HeT, CKOOHDPYIiTe elle CTPOKH CTOJMBKO
Pa3, CKOJMBKO OKAaXeTCH HeoOXOAMMEIM.

3 CpasHHEHTE, OAWMHRAKOBOe JH NOJYYRIOCH BPEMS <«IpPHUICMJICHHUIS,
A «panseEOCcTE HDONeTa? HageeMcHd, YTO pe3VJBTATH ¥ BAC OKA3A-
AEchk GAN3KHMH He3aBHCHMO OT HCHOOAL30OBABIIECA TeXHOJOIHH.
Ecan Her, TO pasfepurech, y Koro omubKa.

S NI T
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£> Pasraagmsasi cTonbuxkm nudp, B ZOMKHEI GLIH eIne pas yoeanTh-
¢ B TOM, UTO YEJOBEK JyUINe NPHCHOoco0jieH K BOCIPHATHIO BH3YANDL-
Hoit madopManHU, HeMNEIH CUMBOJNLHOW. ME 3HAeM Temeph, CKOJLKO
BpPeMeHH OPOANHTCA <«IOJeT» U KaAR AANCKO <YJISTHT» TEJ0, HO NPOAHA"
JIH3HPOBATE XAPAKTED ABMKEHHSA Y:Ke BEChbMa HEOpOCTO.
eM OT KOMOBIOTEpa, ITo0H OH ma06pasxan mojIyuaeMee JaH-
HEe B BnAe rpadhuxa. YTo6m OCyIMeCTBHTE PTC B IPOrpaMMHOM BapH-
anTe, norpebyorca rpaduueckue oneparoprl. HexkoToprle H3 HUX OpH-
Begearl B Tadanne KII.7.

OpepaTophl BKJIIOYEHHS IpadHKH, OYHMCTKH JSKPAHA B HASHAYEHHA
CHCTEMEL KOODAMHAT JONIKHBI CTOATH B CAMOM HAYANEe NPOrPAMMEIL.
Ilocne BUX, DOAB3YACH OHEPATOPOM IOCTPOSHHSA OTPE3KA, MOMKHO CO3-
AaTh HA SKpAHE CHCTEMY KOOPAHHAT. A BOT IOCTPOeHHe caMoro rpadm-
K& — 3TO (PaKTHIYECKH 3aMeHA B mMporpaMme onepartopa CoofuuTe ome-
pPaTopoM BHBOAA HA SKpAH TOUKH ¢ HYXHBIMH KOODAHHATAMH,

B cayuae mpuMeHeRHA »IeKTPOHHON TaGauOE! mocTpoeHHe rpadH-
K& Hamo mopyeuThk caMoii Tabnune. HanoMHUM, KaK 3TO Aenaercs.

Hac B mepByio ouepeib HHTepecyeT TPaeKTOpHusA nonaera Tena. Ilo-
PTOMY BBEIAEJIHTE CTOJNCUH, COAePsKalllie BHICOTY U JaNbHOCTL, T. €. GIOK
aieex B2:C200 (uwnmm Goanlee 3HAYeHHe BTOporo mapaMerpa opu C, ec-
au norpebopanoch Goarme eTpok). Ienxuure no KEonKe Macmep du-
azpamm. [lancHeiimue AeficTBHA OCYIMIECTBIAIOTCH IO LIATAM B COOTBET-
CTBMH ¢ YRA3AHHAMH Macmepa duazpanm.

1) Beifop Tuna auarpaMmbl. Brbfupaem ™an Toxeunas. Bribepure
BuUA co criaaxxupaameM. Llegxkante mo KEonke Jazsee.

2) Buifop meTouHHMKA ASHHHX. PAKTHIYECKH BH 3TOT IIAT BHIIOA-
HBJIU BegedeHHeM Gioxa aveeK. Ho ecau uro-To He ycTpaubaer (Ha-
IpHMeD, AHANASOH YYACTBYIOIIHX S4YeeK), MOKHO IIOMEHAThL, HE BEIXO-
aa u3 Macmepa duazpamxn. Ileaxkanre no KHOOKe Janee.

3) BuiGop mapaMeTpoB. 3AeCh BH MOMeTe CHeNATEH Bce MOACHAIOMINe
HAAMNCH, YCTAHOBATH HJAH OTMEHHTE AUHHMHK CeTKH H T.n. Ilenxuure
no xkHonke Hanee,

4) Bei6op MecTa pasMemenusa. OGHIYHO pasMeInaloT HA TOM JKe JHC-
Te, Ile H JaHHHeEe ANA rpajpuxa. OTMETLTe STOT BAPDHAHT H INECIKHM-
Te no KHonke I'omodo. ¥ Bac HaA PKPaAHE NOABHTCHA TPACKTOPHA ABHIKe-
HHUA Tena. <

4 Ecau BM HCIOAB3OBAAH NPOrpaMMy, TO Mogudunupyiite ee coor-
BeTCTBYIOIIHM 00pasoM ¥ oTaaabTe. Jna saexTpoHHo#l Tabammm
mocTpoiiTe rpadpuK, KAK NOKA3aHO BHINIE.

b IloskcnepHMeHTHpYiHTe ¢ pA3HHEIMH 3HAYEHHAMH HAYANBHOH CKO-
POCTH H HaYaNbHON BEICOTH. [IOXOH AH, HA BaWI B3TAAK, HOAY-
YeHHEIe rpadMKH HA DPHBEUHEYKD napabomy?

B> Muenus, ckopee BCero, pasaeaHanch. YTOGH 0TBeT cTAN Gosee oue-
BHARLIM, monpobyeM «GpocaTbs TeJ0 NOA HEHYJeBHIM YIJIOM K ropu-
3oHTY. Ho HAAO HMeTh B BHAY, YTO YroJl MBI M3MepsieM B IPagycax,
8 PYHKIHHN CHHYC M KOCHMHYC BOCIPHHHMAKIOT APTYMEHT B DAJXHAHAX.
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Tabnnua KI.7
Hasnavwenne Gbasic Pascal
Bkngyenne u | SCREEN 12 Uses Graph;
3aBeplLUSHUME Var gd.gm:integer;
rpadpuyeckoro Begin
pexvmMa gd:=detect;
InitGraph{gd,gm,'BGI');
{BmecTo ‘BGY Do/mKeH CToaTh
nyTb K nanke, rae pacnono-
XeH rPadUMEcKUA MHULMANKN-
3aTtop egavgabgi, HO 06biyHo
310 nanka BGl B xopne MNac-
xans) CloseGraph: End
OuucTka CLS
aKpaHa
Ha3Haueuwe WINDOW(X1,Y1)}{X2,Y2)
HOBOMW {X1 — 3HaveHme aBoumcenl
CUCTEMDI CaMmoi NeBoid TOMKW BKpa-
KOOpAMHAT Ha, X2 — 3HaveHwe abcec-
UMCCH CAMOW Npasoil Tou-
K1 skpaHa, Y1 — 3HavyeHwe
OpPAWHATE CAMOW NeBoi
TOMKM 3KpaHa, Y2 — 3Ha-
YeHWe OpPAWHATHL Camon
NPABOW TOYKW 3KpaHa)
Naobpaxenme | PSET(X,Y).Z PutPixel(X, Y, Z);
TOMKW (X - abGocumcca Touk, Y — | (X — aGoumcca Toukn, Y —
3a0aHHOro opavHaTa TOMKM, Z — HO- | opaMHatTa ToMKM, Z — HOMSP
usera Mep useta; wmachny 0 coor- | upeta; yuchy 0 COOTBETCTBRY-
BETCTBYET YOPHLIA UBEeT, | T YepPHLI UBEeT, 1 — CHMHHIA,
1 — CHHMIA, 4 — KpacHbii, | 4 — kpacHuiid, 15 — Genwtid)
15 — Genwit)
HaoGpaxenwe | LINE(X1,Y1){X2,Y2),Z line(X1,Y1,X2,Y2);
oTpeaKa (X1;Y1 — xoopavHatol 0a- | {X1;Y1 — xoopAVHATH OAHO-
C 3apAHHLIMH HOMO KOHUAa otTpeska, X2, | ro koHua orpeska, X2,Y2 —
KOHUAMM Y2 — xoopamHaTte apyroro | xoopauHatet Apyrorc KoHua
KOHUA oTpezka, Z — HoMep | oTpeaka)
usera)

Jdna pmepeBoaa H3 rpaaycoB B paauaHE B Excel ecTh cnenmaianuas
dyarnua PATUAHBI(x). YTo6mu BLucaeEdA OHLIH NPABUABHBIMY,
B aueliku D2 n E2 nano Beectm dopmynm GH*SIN(PATHAHLI(GE))
u G5*COS(PATUAHEI(G6)) cooTBEeTCTBeREO.
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TpaexTopus CHapana
400 ' ' ' TpaexTopua CHapana
3 200 A - ¥ 200
m m
100 B 100 — _ R Y
0 } 4 y 0 ' } 4 \
0 200 400 600 800 200 400 600 800
JdaneHoCTh AansBocTb
Puc. KI1.2 [ilsuxenwe Tena noR yrnoMm Puc. KN.3 leuxedve Tena non yraom
45% ¢ HayanbHoi CKOPOCTLIC 30° ¢ HavanbHOW CKOPOCTLID
600 M/c 600 m/c

6 Teneps mpoBeHTEe BRIYHCAEHUA mpHE v = 600, h=0mnA=45. Tpa-
eKTOPEA UOnyYMiaack Tarkoil, xax Ha pucyuke KII, 2, Ha mapaGoay
ITA JIMHUA He ITOX0MKA.

7 Eme ogma srcnepument — A = 80. Tpaexropus ans sroro cxydas
nmoxazsagEa Ha pucyeke KII.3.

P Mu ysepeHE, YTO PeayJLTATH, NOJAVYSeHEEIe BAMH, AAI0T TAKYIO XKe
rapruny. O0parnre BHNMAHME: MOPH3OHTAJIBHAA COCTABAAIOIMIAA CKO-
POCTH ¢ TEYCHMEM BPEeMEHH CTPEMHTCH K HYJMII0, XBHIKEHNe CTAHOBHTCA
OpPAKTAIECKH OTBECHBIM (T.€. TEAO HNEepPecTaeT IepPeMeLIaThCH B IopH-
30HTANBHOM HAIDABREHMWH), & CAMA CKODPOCTH CTAHOBATCH OPAKTHIECKH
nocToAHHOH., HHEIMM CHOBAMH, ¢ TeUeHWeM BPeMeEN JBH:KeHHe B cpe-
Ae ¢ CONPOTHENERHEM CTAHOSMTCH IIPAKTAYECKH SEPMUKAALHLIM B DA6-
HoMepHbim. BOT Kaxoil yAWBATENBEHIK QaxT Mbn OOHApPYKMAX B pe-
dyJIbTATe KOMHOBIOTEPHOIO MOBENHDOBAHHAS AAHHOTO IpoLHecca.

PaBHOMEpPHOCT: ABHMKEGHHESA TEja B CPEAe € CONPOTHBIEHHEM O3HA-
qaeT, UYTO CHIA TAMKECTH YPABHOBEIIHMBAETCH CHIOH COIPOTHBICHHAS Cpe-
Abl. HEHIMH CIOBAMM, ODPH TAKOM JABHKEHHN HMeeT MeCTO PaBeECTBO

mg ~ mkv® = 0.
Orcoaa D=J—§-. TaxEM 00pasoM, CROPOCTE TeNld, ABAXKYMErocH

B Cpexe C COINPpOTHBJEHHEM, C TEHYEHHEM EBpPEeMeHH IOJIHA OHITE BCE

6ANKe K BeIWIHHE J% > |

8 IIpoBephbTe, BHINONHEHO JH HNpPHGIMKEHHOE DABEHCTBO U, =~ J%

B pacdYeTax OpPH AOCTATOYHO JOANOM ABHMCEHHH TENMA B cpege ¢ co-
npoTRBReHEAeM. Ecnu o0 HAGIOAAETCHA, TO aTO BAKHLIA ApPrryMeHT
B MOJL3Y AEEKBATHOCTH IIOCTPOEHHON HaMM KOMNEBIOTePHOH Moaenu.
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P> KoHeuHO, HAIl KOMIBIOTEPHEI SKCIEDHNMEHT Me doikasvieaem, 4To
o0HADYKeHHOE ¢ ero IOMOINLIO CBOMCTRO ABMXKEHHUS Tena B cpeAe
¢ COIPOTHBIIEHHMEM HMeeT MecTo Becerga., M croanko Ol sKcIepHMMEHTOB
¢ DARAMYHLIMY HAUANLHBIMH VOIOBAAMH ME! HE ONPOBeIH, Beerga Gynmer
TPHI3TH YePBAYOK COMHEHHMSA, & BAPYr NPH KAKHX-TO HAYAJBHHX JaH-
HuX o0HApy:XeHHOe CBOMCTEO OTCYTCTEYeT.

H TyT HA nOMOIL (PH3HKEe NPHXOAHT MaTeMATHKA. IMeHHO B Ma-
TeMATHKe paspaboTaHml MeTOAL! HMCCIEAOBAHUA MOBEfeHHA GYHKIIUH.
Ha ypoxax MaTeMATHKH BHl YURINCh AaA GyHRnuil, 3ajaHHRX Ka-
woiti-1ubo dopmynoilt, HccaenoBaTr ee MOBeAeHHAEe M CTPOHTH TPadHK.
B mamieM cayuae HEKAKOH GopMyAH, onpeaeadmell 3aBHCAMOCTD
CHOPOCTH OT BPEeMeHH, HeT; €CTh TOJbKO HEKOTODHE COOTHOUISHHA,
CBASHBAIONIAE CKOPOCTE B YCcKOpeHPe. MaTeMaTHKH paszpaboTany MeTo-
Abl, IO3BOJNAIOIINE MO TAKHUM COOTHONICEHMAM ONpPeAeNATh, KAKHUMU
cBoicrBaMu ofnamaer byHKIWA. B paccMaTpHEBaeMOM CAYYAe MOMKHO
AOKasaTh, uTo ofHApY:KeHHHe CBONCTBA CHDABEINHEH NPH AOOHX HA-
YAaNbHHX 3HATEHHAX BHICOTH, CKOPOCTH H Yrja HAKJOHA.

B pesyasTaTe HCCHeAOBAHHA IABHIKEHHMS B cpefle ¢ CONPOTHBIEHH-
€M MH OPHIOLIH K BRIBOAY, YITO CO BpeMeHEeM 5TO ABHJKeHHE CTAHOBHUT-
ca OMM3KHM K DPABHOMEDHOMY IBMKeHHW, He 03HAYAeT JH TO, UTO
MOXHO OBINO ¢ CAMOr0 HAYANZ CUMTATh MOZAETbh DABHOMEDHOTO ZBHIKe-
HHAA BIOJHEe AfeKBaTHON zamHOoMy nponmeccy? IloayMaiite Hag 3THM
BOTIPOCOM H NocTapaiiTeck JATH APryYMEHTHPOBAHHEIA OTBeT.

IIpogonxaM KOMIOBIOTEPHHNA SHemepHMeHT, o

9 TlonniTaitTech BLIACHETH, OIPH KAKOM Yrie HAKJIOHA JANLHOCTH IIQ-
nera Oyner Hambomemeli. Hagansaas CROPOCT: H HAYAJLHAA BHICO-
Ta opexHane; v = 6§00, i = 0. [lnxa sTOor0 MOXHO IPHMEHHTh METOX
JeJIeEHA MOMONAM MJIM BOCHOJb3OBATHCA DPEKHMOM 3JeKTPOHHOM
Tabnuns ITouck pemenns.

¥ nac moayumnoch =~ 29°, A nakoii oTBer y Bac?

10 A Temeps mompofiyeM BHIACHHTE, KAKOBA HAUANLHAS CKOPOCTL CHa-
paga u3 sazanna 3 § 19. Ilna sTor0 BOCHOAB3YIiTeCh BAIIMM pelle-
HmeM 3azaqam 3 us § 20.

11 Ecan pam xouerca ¥SHATH, HACKONBK( HATDEBAETCH TeNO BO BpeMdA
moNeTa B cpelie ¢ CONPOTHBICHHEM, PealHsyiiTe KOMIOBIOTEPHYIO
MOJenb, CO3JAHHYIO BAMH NIDH BHINOJHeHHM 3ajanua 4 us § 19.

rﬂ RaGoparopsan patora’ 12 (x: §21)
L I:?‘:&;M.

B § 21 onmncaHN JBe MOAENH POCTA HONY/ANAH KABHX OPraHASMOB.
IIpoBeaeM ¢ HHMH KOMIBIOTePHHIN 3KchoepuMenT. 1 cHOBA 37ech MOXK-
HO NPHMEHHTE JB€ TEeXHOJOTHH: 3JeKTDOHHHIe TAGAHIH M A3HK OpO-
rpamMupoBaEud, Yrofnl 6LLI0 MHTepeCcHee, PA3feINTeCh B KAacce TAK,

= ey o EOOR e et . Aererl



H 200

Talmuya KM.8  qurobel ofHa wacTer K3 Bac pabo-
TAJIA ¢ aeKTpoEBON Tabananeii,
fipupoanas Kosddn- a gpyrafg — ¢ #S3WKOM HIporpamM-

sona uMenT & MupoBanna. Huyke MBI mpuBOAMM
3aaHNa, OMHUCHIBAA HX BLIOJ-

Tynapa 0.6 HEHHe ¢ IOMOINLIO 2JICKTPOHHOM
Ta#ra 1,8 rTabaenri. Hageemca, 9T0 BRIOI-
Cranb 1,2 HHTEL Te JKe 38JaHHA, HCIIOJAL3YA

0,8 OPOTPAMMY, COCTABJACHHYIO HIpH

MycTaHa
[ BHINOJIHeHUH 3agaHuda 5 us § 21,
AN BAC He COCTABHT TPYAA.

JiAa OpoBeAeHHA HKOMIBIOTEPHOTO SKCOEDHMEHTA HAXO SHATH HC-
xogarie gapane: M(0), k, a, L. B kauecrse M(0) BosbMeM Maccy, paB-
HyI0O 1. B KOHOe KOHOOB IJIA HAIIEro SKCHepPHMEHTA COBepHIEHHO (es-
pPasaInuHo, OyZer Au o210 1 rpaMM, uau 1 ToHHA, HAH 1 MeraToHHA.

OTUYHO BelWUYUHA BepXHeil rpaHunsl L ToKe He MMeeT NPHHIU-
nuagsEOre 38aveHna, Ilyers L 6yaer, maopumep, 11000. A BOT RO-
»bdunumeHT TPHPOCTA BeCkMA CYIISCTBeHHBINH mapaMeTp mpomecca.
IlosroMy TpPeAYVCMOTPHTEJILHO 3ATNACEMCH 3HAYeHHAMHE Koxhbunuesn-
Ta k, SKCINIEPHMEHTAJLHO NOJAYUeHHBIMH YIeHBEIMH-0HOJIOraMi JJad pac-
TeHHH B PAasHHIX NPUPOAHEIX 30HAX (MH YiRe OTMEYAJH, UTO He Hrpa-
eT pOJIH, KaKHe MMEeHHO KUBBIC OPrAHM3MLI PACCMATPHBAIOTCA B aTol
MogenH, oycTh 210 Gyayr pacTrenna). 3aaveHme kB IadA PASARYHBIX IpH-
POAHEEIX 30H npupeneno B Tabanme KIL.B.

Tenepr, HCMOAL3YSA 3TH YHCIA, NOOHTAHTECE NPedCKA3ATh, uYepes
CKOJILKOC JIeT Macca pacTeHHit npepricHT 100, ecnlu NepBoHAYANEHO MAC-
cA pACTEHHII Ha HeKOTOpOM yuacTKe Onita Bcero 1. 3anuinmuTe BAamm
UPOTHO3, 9TO0N TOTOM CPABHHTE €I ¢ Pe3yJBTATOM, DOAYUCHHBM HA
KOMOBIOTEDE.

Ocranoce onpeaenut: Koadpdbunmenr a. Hs dopMynnu k(n) =
= g(L — M(n)) suaHO, UTO AJNA HaXowJeHUa xoadppumueHTa @ AOCTA-
Touro pasaenuts k(0) msa L — M(0). B ceolo ouepeas, unciao 2(0) — aro
KoodDHIHEHT DPHPOCTA B CAMOM HAYAJNE IPOIEccA, H TOTOMY €ro HYXK-
HO B3ATH PABHRIM uncay k¥ us Tabamgm KIL. 8.

IIpucTynuM K KOMIOEBIOTEPHOMY SKCIePHMEeHTY.

1 3arpysmre 3NeKTPOHHYIO TAaGIHIY M 3aHecHTe B Hee Heobxozumbie
AaHHLIe Tak, Kak nokasano B rabaume KIL.9.

P> Kak Ke yaHaTh, Yepe3 CKOJBKO JIeT MACCA PACTEeHHH B TYHApe Ipe-
puicuT 100 1? IlpeacrasuM, uTO B TaOJNHIIe 3ANOJHEHE BCe CTPOKH, HA-
uyHHag ¢ T-ii. Torza gocrarouso B croabne C Haltru aueitky, Koraa nep-
BRIl pas BcTpeTHTCA THCNO, Goapmee 100, m B Tolf e CcTpPOKe B mep-
BOM cTONOmE MK YBHIHM IO, B KOTOPOM MACCA DACTERHMM IPEBLICUT
100 7. Touno TakK e MOMKHO HOCTYIHTL CO CTOAOIAMH, B KOTODRX
orobpaxxena MHGOPMANUS JJad APYIrHX NPHPOSHHEIX 30H,

KoHeuHO, 3aN0JHUTL Bee CTPOKH TaONHILL CPA3Y CIHIOKOM TPYAO-
eMKas Aa, HABepHO, H HeHY:KHaa palora. Ilpolne mocTynmUTE TAK: mochae-
JAOBATCABHO KONHPOBATE OMOK aueex AT :J7 B mocaeayioliHe CTPOKH.
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(IlopyMaiiTe, agpeca KAKHMX f9eeK NPH TAKOM KONMHUPOBAHHH He HOJM-
HH MeHATHCA.) Kak Tonsko Bo Beex cromfmax C, D, E, F, G, H, 1, J
BOSHHUKHYT uHcia, Goarmue 100, xonapoBarme MOKHO OPEKPATHTh.

2 Ilpogenaiire yxasannyio pabory ¢ Tabauneit. [Ina xaxgoli npapoa-
Hoft 30HEI 3alHIIHTE TOJ, KOTAA OPOM3ONLIO HPEBHIICHHE YHCHASA
100. CpasEETEe DONYIHBINHECH AAHHKE ¢ BAIIMM OPOTHO3OM, 3amd-
CAHHLIM DaHee,

8 Teoepr mocne mepBoro ommra mompolyiiTe yrazars, KOrza Macca
pacTeEH# cTaHer paBHoit 1000 T,

b IIpoBeprTe CBOIf OPOrHOZ ¢ NOMOIILI0 FICKTPOHHON TASARIE BIH
nporpaMmul. (HATepecHO, YAYIMIHAKCE JH BATIH OPOTHOCTHIECKHE CIO-
cobuocta?)

Cxopee Bcero, Temeph BaIll NPOTHO3 OKABAJACS 3ABBIINCHHEIM (KaK
H ¥ ABTOPOB 3TOH KHHTH, NPOBOAHUBININX TAKOH ke KOMIBITEPHHIR axc-
ODepHMeHT). Y AUBHTEARHEIN (AKT, HE ODpaBAa JH: MACCA VBEIHYHAACK
B 10 pa3, a Ha ee ¢OPOHZBOACTBO» NOTPEBOBANOCH BCErO JHINbL ABA-TPH
AONOAEMTEALHNX roga. IIoaydeRERe Pe3yALTATH TOME BANHIIHTE K Ce-
6e B TeTpazs.

Ha creayiolnee syAecATepeHHes MACCH KHBHX ODTaHH3MOB B MO-
JeNH HeOTPAHHYEHHOIO POCTA HOHAROOHTCA TOMe ABA-TPH roaa (yGemu-
TECh B 9TOM CAMH M BHECHTE DE3YALTATH B Tabnmny). «

4 Kamzaa coBpeMeEHAd 3A¢KTPOHHAA TAabAHOA NMO3BOJACT ABTOMATH-
YeCKH NMOCTPOHTh IpadHr 3aBHCHMOCTH MEXAY BOAHYHHAMH, BBI-
YHACACHHRIMH ¢ ee IIOMOmMBbI0. BocnoAB3yHTECH aT0H BOIMOMHOCTHIO
H NOoCTpoliTe rpadUKN 3aBACHAMOCTH MACCH PACTeHHH OT YHCAA
OpOIIeAITNX JeT (Ana kampoll U3 npupozHeIXx 3on). Kakue obmme
ocobenHoCcTH oTEX rpabmKoB BH cMoram ofHaDYRHATL?

P Paznuna B DOBeZeHMH 3THX MoAenell manuno. B Mozenn orpamm-
YeHHOTO POCTA BPEMS <«VACCATEDECHHA® pacrer, npuuyeM OnicTpee Ans
Tex pacTeHHit, rae xKosbhdummuenT X Membme. 9T0 HEYAUBHTEILHO: UeM
MeZAjleHHee PocT, TeM Goabme BpeMeHH TpelyeTca ANA ¢YACCATEPCHHASY
Macchl. 9TOT KAYeCTBeHHHH AHANHZ PASIHIAN MeXAY MOZeAAMH He-
OTPAHMYEHHOTY H OTPDAHHYEHHOTO POCTA MH B caexywomeil aabopatop-
HOM paloTe ZONMONHHM KOJHUYECTBEHHEIM AHANMH30M.

F[  naSoparopuas padara13:(x $22):

. U L L. L ne s, RN ML RS
i Nty - PR od-v'y iy /b i S i e i o e pi ST O S L L

PN e I T e, T R

HccnemoeaTs MOZENE: HEOTPAHHYCHHOTO POCTA HA GXCKBATHOCTL MBI
6yaeM y@¥e NPH H3BeCTHHIX HaM NAPAMETPax: 3EAaYeHEE kB BoabMeM 1,8
(xax zana Tairm), a L 6ypaem cumrate paBEHIM 11 000.

1 3anoanuTe SACKTPOBHYIO TAGNIHNY, KAK DOKasano B Tabaune 3.2 us
§ 22, m BEecHTe HCXOAEBeEe AaEHBe. IlocacAOBATENIBHO KOODHMDYS
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onox A4:D4 B nocieayoinHe CTPOKH, HaligmTe, B KakKoil rog or-
KjJoHeHHe npeBhicHT rpaEmny 10%. (IIpuz sroM He 3abyAapTe yKa-
3aTh sjeKkTponnoi rabamune, agpeca KaKHX g9eeK He AOJKHLI Me-
HATECHA NPH KOOHPOBAHAM.)

Teneps mccaepyiite saavende R, pasmoe 1,2,

2 CrommpyiiTe 6n0x Bl:D... (30eck BH FOAMHB YKASATH HOMeD IO~
caepneil zanonnennoil crpoxm B Tabanne), HaYAHAA ¢ KAeTkH Fl.
Baonmure B Fl1 koadpdunuenr 1,2. B KaKoM rofy oOTKIOHEeHNEe Hpe-
BhicuT rpasuny 10% ? Ilpumutock X BAM elll¢ KODUPOBATEL CTPOKH?
¥ae 9TH ABA KOMOBIOTEPHRIX SKCHEPHMEHTA HOKAIBIBAIOT, 4TO
¢ YMeHBIOIeHHeM k I'DAHALA 7 OTOABHTAETCH.

3 na noaxpenneHHA 2TOT0 BHBOAA NPOBEAHNTE KOMIBIOTEPHHIH 5Ke-
OEPHMEHT enle B npu k= 1.

P Temeph MOXHO HCCAEROBATH, KAK IDAHUIA ATEKBATHOCTH 3ABHCHUT
or senmuuBEH L. Ofmme coofpaxkeHns moACKAIMBAIOT, 9TO ¢ pocTom L
TPARHHDA N JOJOKHA YBelIHUYHBATHCA. HO Kaxkop xapakTep sTo¥ 3aBHCH-
mMocTA? HaeaiiTe, ¥ npuMepy, yABOEM 3HaveHHe L. o

4 Bsemure yaBoeHHoe 3Havenme L mpu k= 1.
TlocMoTpHUTE, 'PAHMHA OTOABMHYJIACH HA ONMH I'OA.

5 A ecnu eme pas yasouth? IlpoBeguTe STOT SKCOEPHMEHT.
OnaTe rpaHuOA OTOABHHYJIACH HA OZWH TOZ.

6 A ecnH HcXozHoe L yMeHbIINTE BABoe? IIpoBearTe SKCHepHMEHT
npu L = 5500 (no mo-npexxnemy k& = 1).

P BddexT TOT Ke caMuli — Teneph IPAHMIIA 1 YMEHBINUNACHL HA 1.
Hanpamusaerca rumoresa, 4To L ofpasyeT reoMeTpHUYECKYI0 NIporpec-
CHI0 OTHOCHTEABHO 'DAHHON AJeKBATHOCTH 1. Ecam BenoMEETE dopMy-
Jay ofimero wWwieHa reoMeTpHYeCKON HDOrpPeccHH, TC MOAYIHM

L=p-2""1,

rae b — nexoropmlt Koaddunuenr. Haltru sror wosdhdbunneHT HeTpYA-
HO — JOCTATOMHO Da3feNHETh L HA COOTEETCTBYIOINYIO CTENEeHL 2,
3agyMaeMca, ogHAKO, HAA nojgydeHHON dopmynoii. Bear B 06-
meill dopMyae zaa L, HaBepHo, eme HOJMHO VYACTBOBATE k. ¥V4H-
THIBASE, YTO NpH %k = 1 BHINOJAHeHO CoOTHOWIeHHe 2 = 1 + R, MOMHO

DPeRNO0KATh, UTO i
L=b1+ky L

Ocranoce Haittu b m yGegurhca, uTo 2TOT KoB(MPHIMEHT NpAKTH-
YeCKH He 3ABHCHT OT k. 4

7 Haitgare b oprn L = 5000 nopm pasamusmx k: 1; 1,2; 1,5; 2, V6e-
JAHTECh, 9TO BO BCex cayduaax b = 8,

P ATax, HAINH KOMOBIOTEPHHE SKCICPHMECHTH NOOKA3ANM, YTO MO-
ZeABbl0 HeOTPAHHYCHHOTO POCTA MOXKHO HOJBIOBATECA ¢ VPOBHEM IO~

g+
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rpemuoctd 10% npu BunoxHennu ycnosua L » 8(1 + k)"~ L. Tor, xro
8HAET, KaK PelllaloTcd NMOKAZATENbHBIe HEPABEHCTBA, NErK0 MOJYIHT AB-
HOe BHIpaXeHHE IAAH 1, DOKA3LIBAICIee, KAK JOATO MOXKHO IOJAB30BATH-
CA MOZEHbI0 HEOTPAHMYEHHONO DOCTA OpH 3agaHHmX L (mpexeasHblil
YDOBEHb MACCH JKHBEIX OPraHH3MOB) H R (rRoaddmEnueHT eXXerogaOTOD
mpupocta). Bor ara dopmyna;
1(0,126L)
n<sl+ gL+ B)

Ilesb, moCcTABIEHHAA B HavaMde JafopaTopHO# paBoTsl, AOCTHrHYTA.
Ho MH HafeeMcs, UTO B B XOJ€ BHIOJHEHHA 3TOH pafoTH HAYIHAHCEH
Goanpmemy. BH mHabmiogann, Kag ¢ NOMOUIBIC CPeACTB HEPOpPMAIHOH-
HBIX TEXHONOTH# HCCAeZVETCS XAPAKTEP 3aBUCHMOCTH MeKIY PasiHd-
HHIMHM NEPEMEHHLIMH, BRIABHTAIOTCA, A 3AT€M INPOBEDPSIOTCI B KOMIBIO-
TEPHEOM JKCOCPHEMEHTE IEOOTE3k O GopMyae AnA 5ToH 3ABMCHMOCTH.
Snecr M cefiuac BH DOAYYMJIH LIEPBHIA OOHT 2TOl METEpecHOHM Hccae-
HOBATEeNbCKOR AeATeNbHOCTH.

BoaMoxxHO, He BCeX YCTPOMJ HAII IIOMCK HA IM1asoKk KoadubmuueH-
Ta b, AA H YBEpPEHHOCTH B BLIDAXKCHUM 1 + k& Toxxe Her. BoT TONBKO
xapaxrep sasucumoctd L = H{1 + sk)* ! coMuennit He BH3mBaer. Ilo-
crynmM TaK. IIponorapupMupyeM 3T0 paBeHCTEBO H ofo3HaumMm 1g L ye-
pes y, lgh— (1 + 8k) wepes ¢, a 1 + k wepes d. [Nonyuaem 3aBHCEMOCTD
¥ = ¢ + dn. 910 JEHeiiHAA 3aBHCAMOCTE, AT KOTOPOH H3 2KCOepPHMEH-
TanbHEIX AAaEHBIX Tpelyerca mopobpark xoadbdunmentst ¢ u d. Benom-
HHTe, TARYK 3asaqy Mbu ofcyxananm B §13, a 0 ee KoMnblorepHOH
peaJm3amum pacckasanm B aabopatopHoli pabore 6. o

8 Opranusyiite noa6op KoopPHIHEHTOB ¢ H d OAHUM H3 OONMUCAHHBIX
paHee criocofoB. IIo moTy4eHHHIM 3HAYeHHAM ¢ H d HaliauTe Koadh-
drnuenTH b H 8. SHaYMTenAbHO MM oTam4aercsa b or 8, a 8 or 17

FO  NaSoporopuas pasora 14 (x §29)

1 Kax craszaHo B § 23 KOMOBIOTEDHAA MOAEGHL SOHICMUM TpHUENA
CTPOHATCS HA OCHOBe MOAeNH OrpPaHHYeHHOrO pocra. PeammayiiTe
CHAYANA KOMIBIOTEPHYI) MOZENb, ONHCHEBaeMYK JopMyAoH

B(n+1) = (1 + k@)ﬂ(n).

2 Ilpoeeaute ¢ Helt BKCIEPHMEHT.

P> OTOT BKCHEpMMEHT HMOKA3AJ, YTO MOAeNb HEAXEeKBATHA PEANBHON
cuTyanmuu: Bee 60neloT M GONEIOT, PNHAeMHSA HMKAK He 3aKaHYHBAETCH.
IIpuyuba HeazeKBATHOCTH NOHATHA — He YUAH CYINECTBEHHHH ¢ax-
TOP, YTO JIOAH BHI3AODABAHBAIOT,
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38 KoppeKTHpPOBRKA MOZEeNH NPOBeAeHA B OOBACHHTEILHOM TeKcTe § 23.
ITocTpoliTe COOTBETCTEYIONIYIO KOMOBIOTEPHYIO MOAENEB M IPOBEAR-
Te¢ ¢ Helt sxcnepumenT. Jlna RarnagEOCTH NOCTpOiTe rpadukm, or-
pARAIOIOEES KOJAYeCTBO (ONLHEIX B pPa3Hbie AHH SOHASMIH,

PO NaGopavopuon pdbora 15 (x 325y

JIo6od moNB30BATENE ¢ JOBEpPHEM OTHOCHTCA K TPOrpaMMHOMY obec-
ODEUCHAK) KOMIOBIOTEpA, KOTOPKIM OH HOoAb3yeTcA, OAHAKO, KAK I'OBOPHUT-
cA, AOBepAil, HO npopepail. M1l BOBce He NMPHU3LIBAEM BAC ¢ HEHROBEePH-
€M OTHOCHTECS K INMBPOKO ODPHMEHSEMBIM MHCTPYMEHTAM HHGOpMAaIM-
OHHEIX TexHonoru#. Ho EAO DOMEHTE, ¥TO JATYHKHE CAyualiHEIX dmHcen
BCEr( JHIOL MOACTHPYIOT CAYIAMHOCTD, H DOTOMY COBCEM He (ParT, 9T0
OCeBAOCHAyHaliHAA NOCHeAOBATENBHOCTL, KOTOPYI0 BRIPDAGATHIBAET CTaH-
AaprHEEi JCY, rogurca Ana pemaeMoll BaMH 3aJaYH.

Mexay TeM HeTPYAHO NPOBEPHTH, XOPOLIIA AM BHPpabaTHBaeMas
JCHY ncepgocayualinas mocnezoBATEILHOCTE.

Ecte Taras mrpa — «Opaaakas., YCJI0BEA HIPHI TAKOBHL GepyT
MOHETKY H DOAGpachHBaloT e, EciaH BHIAagaeT OpeJ, TO BHHFPHBAET
OAFWH HIPOK, €CJH PellKa — BHHIPHBAET ApPYyroii.

A Temepb cMopeaupyeMm 9Ty mrpy ¢ moMompbio J[CY. ITocKoaABKY
AaTuuk BHIpaGaTeiBACT Ymeaa ot O Ao 1, To AOrOBOPHMCA TAK: €CJH IO-
aAyuaercAa umcao, mesbmee 0,5, TO, 3HAYHMT, BRIOAJACT OpeN, & B Ipo-
THBRHOM CAyYAe — pellKa.

TeM caMEIM AlArOPHTM TAKOB:

Anropntm Opasauka

uen: a, k, n; oyl x;

{ SanpocwTe n; (* wucao nodbpacvieanuili moremot *)
a = 0;

Ecnmx <0510 a:=a+1;}

}
Coolunte "Unucao suuzagenni repba”, a;
\ Coolwnte "Yacrora BHOAKeHUA repba”, & /n;

JinA mepeBOAA PTOTO AJrOPUTMA HA A3HK BelicMK Hago HCHOAB30-
BATH EBA HOBHIX Ina Bac oneparopa RANDOMIZE u RND. Ilepeuii
OOEepaATOP HMHHIMANHSHPYET ZATIEK cayualiaelx umcen. OH mmmercs
OAHH DPA3 B CAMOM HAYANE TEJA NPOTPAMMEI, €CJIH B Heli mpemmoaara-
erca mcmoanzorath JCY. Ho ecim BH OpPOCTO HANHMIIeTe ONEpPATOP
RND, 10, BRIDOJHAA ero, KOMHOBIOTEP IAIPOCHT ¥ Bac IepBOe cay4dai-
HOe 9HCAo, UTo6H 2TOr0 He NPOMCXOAHJIO, BEl MOYKETe CPasy mocie ole-
pPaTopa uepes mpofen HamucaTh xaxoe-HHGynb umcno. Ho rorma RND
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Oyner Bceraa reHEPHPOBATE OZHY H TY K€ CAYIAKHYI0 HOCHeAOBATENB-
HOCTB. OTO YAOOGHO ANA OTJAAKH NDOrpaMMH (HOMHHTe, MH obcy:xaa-
az aro B § 24), HO coBepHIeHHO He FOAMTCA IPH MOAEIMPOBABHH CJY-
galineix mponeccos. [IoaToMy OORIHO IHIDYT TAK:

RANDOMIZE TIMER

B sroM cayquae Kamami pas, BEINOJHAA OPOTPAMMY, KOMHOLIOTED
B KAYECTBe HAYAJBHOIO 3HaYeHHAH Oyzer O6paThk Terkymee Bpema. fAcHo,
9T0 OHO BCeTJA PasHOe, TAK YTO H IICEBX e nocJeAOBATeNb-
HOCTH OYAYT HONYUATLCA TOXE DASHBIMH.

Yro racaerca onepatropa RND, To ero Hajo OHCATH BMeCTO Kak-
Aoro ynorpefiaenna oneparopa rand(l) B HAMIKX ANrOPUTMAX.

B sasmure Ilackaar HCNOAB3YIOTCE AHAAOTHYHEE OHEPATOPHL
Randomize m Random(g). Ilepseili B3 RAX HHHOMAXH3UDPYET TATIAK
CaydalHEX YHCeN H 3aj8eT IepBoe YHCJIO, OnpeAensieMOe BHYTPEHHHM
BpeMeHeM KoMHObpTepa. Bropoit omepaTop sajzaeT menoe caydalizmoe
YHCHO B mpoMexyTre [0; @),

A Teneps sanoarnre Tabnuny mo obpasoy tabammer KII.10. ¥V Hac
OHA ION Ch TAKON (MCHNOJBL3OBAJICA CTAHZAPTHHIM FATUHMK (DEPMEI
Microsoft, uMeromuiics B Asmke QBasic, BXogalmeM B cHCTeMY

DOS Bepcun 5.0).

TaGnuua KN. 10
Konuuecrso Konuuecrao HacTroTa sLInagsHnil
Gpocammii, n ewnapnenwit repba, a repba, a/n
10 5 0,5
50 22 0,44
100 43 0,48
200 85 0,425
500 254 0,508
1000 498 0,498
2000 1000 0,5
5000 2470 0,494
10000 5031 0,5031
20000 10102 0,5051
50000 24790 0,4958
100000 50216 0,50216

HapepHoe, ¥ Bac NOAyYRJIack Apyras Tabnmpa. Ho MHE YBepeHHI,
4T0 B TpeTheM cToalle ¥ vV Bac sanucaHs uucaa, 6amaekxue xk 0,5. Haa
BAC TO HE AOKHO GHITE VAMBUTEALHEIM (€CAM BB BHOONHUAM 3a74a-
BHe 5 6 n3 § 24) — eCTh ABA PABHOBO3MOMHBIX HCXOjA, TAK UTO BepO-
ATHOCTE BHOAASHEA repba pasHa 0,5.

Yem e MOKeT DoMOYL HaM 5Ta Tabnmma? AcmHo, 9T0O cOBCEM MIO-
xoif gaTunk Gyper Bce BpeMs AaBaTE uacrory 0,5 — arTo mommoe orcyT-
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CTBEHEe caydafimocTH: uepes pas BHOagaer repb, wepes paz — pemka.
HuaeanrHHHE JATYHK JOJKEH BHIABATH OTKJOHEHHS OT 3TOH 4acTOTH.
OxasHBaeTCs, M3BECTHO, KAKMM JOMKHO OHITH 3TO OTKJNOHEHHE AJA
HIeAJbLHOTO AATYMKA. CTeneHs YAOBACTBOPHTENLHOCTH TOTO MJIN MHOTO
AaTUHKA OHOpeAeNdeTCA TeM, ¢ Karo#l BepOATHOCTHIO OTKIOHEeHMe, 0O~
AYYHABIGEECA Y NPOBEPAEMOre IATYAKA, MOXET GHTH y HACANBHOIO.
HHEMME CIOBAMH, IIDH OlHKE KAYEeCTBA MB HMeeM Jeno ¢ gpyHrumel,
cBABLIBAIOINEH TDH mapaMeTpa:

n — umcno Gpocanmif;

d — OTEIOHEHMe CpeaHEerc 4Mcjaa Benaienus repba or 0,5;

P — BEPOATHOCTH TOro, 4TO gaa mpeanabHoro JICY orrmomeHme
Oyvaer me MeHbme YeM d.

Hy:xeyio HaM Jopmyay eme B Havane XIX pexa noayumn Pppan-
nyascknit sraaomuiica MareMaTur Ilrep Cumor Jlanmnac:

?=2(1 - ®2d/n)).

B sroit dopMyne ¢purypupyer ¢pyHrnua <(x), m3pecTHag MAaTeMa-
THRAM eme A0 Jlannaca, KOTOpPAS HAJLIBAETCH HOpMANbHON (yuHrumelt
pacopegencHua, PopMyaa AaA »roifl GYHKIEH HCOOALIYET MATEMATH-
YecKHe CHMBOJH, KOTODHe BaM elme Hem3BecTHH. Ho cama dopMmyna
HYXHA JHMIIb B TEOPeTHYECKHX HCCHeAOBAHHAX, & HAM AOCTATOYHO TAb-
Jaunsl 3saveHuit, xoTopas ecTh B MoGOM CIPABOYHHKE N0 MATEMATH-
Ke. A B MOMeTe NOJYUHTH €¢ 3HaeHHMe, HANpHMep, 3a0HCAB B Aueli-
Ke sneKTpoHHol Tabnunu Excel ¢popmyny =HOPMCTPACII(Al), ecaun
B sueiiky Al zanucan apryment PyEKumuM O(x). Ina JaHHEIX, DpHBe-
JeHHHX B Tabaune KII.11, noayuaeM ciaeayiomue peayjbTATHI:

TaGnwua K. 11
Konu .:mi ' J_ 1 MJ_
Gpocanmit, n rep6a, a/n d x-2d.u P=2(1—®(2dn)
10 0,5 0 0 1
50 0,44 0,06 0,85 0,396
100 0,48 0,02 0,4 0,689
200 0,425 0,075 2,12 0,034
500 0,508 0,008 0,36 0,721
1000 0,498 0,002 0,13 0,899
2000 0,5 0 0 1
5000 0,494 0,006 0,85 0,396
10000 0.5031 0,0031 0,62 0,535
20000 0.5051 0,0051 1,44 0,149
50000 0,4958 0,0042 1,88 0,060
100000 0,50216 0,00216 1,378 0,172
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Kaxoii BrIBOA MOXHO caeaaTk? XOpom J¥ Ham AATYHK?

JasaiiTe paccyxaaTs. Ecay, cRaxeM, P NOAYVUNIOCE paBEHM (0,89,
TO 8T0 3HAYHT, U4TO B 89 cayuaax us 100 upeancHHil AaTunK 6yger aa-
BATH OTKJIOHeHme Gonbmree, weM Ham. MEmpME cnoBaME, HAID ZATYIHK
HeZOCTATOWUHO CJAYUaeCH.

A ecm p = 0,15, TO BAIN JATYAK OOATH IVIOX — TAKOe B JoabImee
OTKJAOHEeHNe HISANbHEHIN JATUYMK ZaeT BCeTo JHIms B 15 cayuaax us 100.

3Ha9uT, ANa XOpOoIIerV JATUYMKA SHAUCHHE P AOJKHO OHTE OIUSKUM
K 0,5, craxxeM, noramatTh B uHTepBanX or 0,3 mo 0,7. ¥V Hac B Tabau-
ne KII.11 Takux cayaaes Bcero aumbk 4 m3 12, Bojgee Toro, ¢ pocTOM
n CHTYAHA He yayuimaeTcda., Buaso, Ham AATIHK XOTH H (JEDMEHHEIHA,
HO He CAAMXOM xopomnpii. BosMoxHO, BaM mopesyno Goawme (ME coe-
OHAJIBHO B3AJH JOBOABHO CTAPYI0O BEPCHIO IMPOTPAMMHOIO ofecHedeHHs
H B cleaylomux JgabopaTopHEX paforax noansoBanuch 6oJiee Hajex-
"geIMu JCY).

rn . JlaGoparopuas paGora 16 (x §26)

B o0nacuuTennuoM TekcTe § 26 mocTpoeHa MOAReNAL CHCTEMBI MAac-
coBOTO OOCHYKUBAHUA noxynateneifl B marasune. Boxee Toro, BEINOA-

HUB 3ajjaEuMe 7, BHI HANIMCAJIM IPOIpAMMY, NO3BOJSIOMIYIO IPOBOAHTDL
KOMIOBIOTepPHREIN SKCOEpHMEHT.

1 OrnagprTe oTY mporpaMmy.

2 IIpoBeanTe KOMUOLIOTEPHEI SKCIEPHMEHT JJA IPeANOKeHHHX HHU-
A€ BAPHAHTOE HCXONHBIX AAHHEIX,
1) Ng=4; To=0,5; T,=2; Vo=3,85 V;=6; m=3;
2) Ng=10; To=1; T,=3,5; V,=4; Vi=10; m=3;
4) ®axHe-HUOYAEL CBOH HAaHHEHIE.

3 3anumnTe pe3VALTATH B TAbaHUH, nomobxne TabiuuaMm 3.6—3.8
H3 oGBAcHUTenEHOTO TeKeTa § 26.

AoGoparopran pabora 17 (x §26) ‘
TR AN DA AR - SRR A A ST m« R S R

IIpHCcTYNIMM K KOMIOBIOTEPHOMY MOAEIMPOBAHUI0 OPOYHOBCKOTO
ABHMKeHUA uacTHNLL. Bunoanus saganue 8 us § 26, BEI nocTponan ape
MOAenn GPOYHOBCKOTO ABMMKEHHA: B OVHKTE 4 — ¢ IOCTOAHHOH CKO-
DOCTBHIO ABHYXEHHA W B NIYHKTe 0 — co cayyaifaoll CKOpOCTBIO ABHMe-
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HHA., CHavaJia PaccMOTpPHM HIepBYI0 MoAenb. Kaxk #u paEbine, KoMOBIO-
TepHOe MOAESNUPOBAHNE MOKeT GLITh BRIIONAHEHO nE60 CPEACTBAMM S3EI-
KA MporpaMMHApPOBAHAA, JEGO ¢ IOMOIILIO SJIEKTPOHEHOM TaGiaHnE.

Ecan BH npeanojaraeTe BOCHOAB3OBATHECA A3SHKOM IIPOrPAMMHEDO-
BAHHA, TO NPOTPAMMY MOMKeTe COCTABHTH B COOTBETCTBHH ¢ AJITODHT-
MOM, KOTOPHI IPHBeAeH HIUXKe.

Anroputm

Bewi: v, x, y, f; uen: n, I;

{ v; {(* exopocmy wacmuyb *)
Sanpocute n; (* xoauvecmso moawxos *)
x = 0 (* navaavHoe 3nauenue abcyuccoi *)
y =0 {* navaxvioe anavenue opdunamuvi *)

I=1p0n
{ £ = 2%3.14*rand(1); (* svinucnenue eayvatinoeo yena,
onpedensmouieso ovepeduoe nanpasrenue dsuxenus *)
x = x + v¥coa(f); (* ewvucaenue R0B8020 3HAYERUR alcyuccui *)
y =y + v*sindf); (* evivucrenue Ho8020 FnaveHus opdunamus *)
Coobwnte "AbGcomcca MacTHHOM™, X, ", ODAMHATA MACTHHBI", ¥}
} (* xoney yuxaa *)

}

Ecan xe BHI HAMEPEHBI MCOOAB3OBATH SJEKTPOHHYIO TAGAMLY, TO
npesxae BCEroe YTOYHATE, KAK B Hell peain3yeTcA NONYYEHUE NOCIeHo-
BATEJIbHOCTH CJHYIAMHENX uyHucea. B Excel oHa moayuaercs ¢ IOMOMbIO
oneparopa CHYHC(). Ioxpobnyio madopmanuio 0 ToM, Kak paboraer
2TOT OLEPATOP, BHl MOXeTe MOJY9HdTH, 3arnanys B Copapky. Bor xax
MOKHO SANONHUTH TAOAENDY, 9TOGH DPeASH30OBATH ZAHHYI0O MOAEND:

Tabmaua Ki1.12

Afcuucca

OpamnaTa

0 0 <p>
A2+1 | B2+D2*COS(D3) | B2+D2+*SIN(D3) | 2*IIH()*CIITHC()
& A3+1 | B3+D2*COS(D3) | B3+D2+*SIN(D3)
‘ A4+1 | B4+D2*COS(D8) | B4+D2*SIN(D3)

aaw

1 TIpoBeauTe KOMOBLIOTEDPHEIH AKCHEDHMEHT ¢ MOZENbI0 GpOYHOBCKO-
ro ABHXKEHHUA ¢ HOCToAHHON cKopocThio ana n = 100. Henmoanaya
cpeAcTBA H300paKeHAA 3ABACHMOCTEH, BEIYEDPTHTE TPAEKTOPHIO
qac'mn;.l Janeko JAm yiEAa 9aCTHUA OT CBOEr0 HAYAABHOIO IIOJO-
IKEHHUA



Puc. KN.4 TpaekTropua YacTus NpM n = 100

.

l'!on'ropn're KOHﬂbmpHHﬁ IKCOEPHMEHT C TEM XK€ FJHAYEHHEM n.

A Temepr HPOBEZHMTE 3KcOepuUMeHT Anda n = 200, 300, 400, 500,
600, 700, 800, 900.

4 Ilocrpoiire rpaduK 3aBHCHMOCTH DACCTOAHHA [, HA KOTOpoe YIILIA
YACTHIA OT HAYAJSRHOIO NOJOMeHHd, oT . [loxox au mosyunemni-
ca y Bac rpaduk Ba rpadur Kaxok-mmbo smaromoli BaM ¢yERuIEE?

P B HamAX 9KCHePHMEHTAX 34BACHMOCTh NOJYYRAACE NOXOMeH Ha

byaknmw [ = as/;. KosbdromenT ¢ MH He coolmaeM cnennaxsuo. Ec-
U B y Bac rpadmr OKAasaNCH NOXOMHEM HA IpadmEK Takoidl dyHKIER,
HaliguTe 3TOT KOSQPHOMEHAT (MeTOAOM HAVMMEHBIIAX KBAAPDATOB MM
METOAOM HAMMEHBIIHNX OTKJIOHeHWIt).

IlepeiizeM K HcceZOBAHMID BTOPOH MoAenH G6DOYHOBCKROIO ABHMHe-
Hug — cayuaiinodt BeIHuHHONR SBAAETCH HE TOJLKO HAHODABJI¢HHe JBH-
MeHHA, HO M CKOPOCTE. BHECHT® HYMHBE H3MCHECHHH B ANTODHTM
H/ANA B 3aH0JMHEHHE 3MeKTPOHHON Tabmaunbl. 4

5 IlpoBeauTe KOMNBIOTEPHHH SKCHEPHMEHT ¢ STOH MOASNBIO ANA
n = 100. Ha pucynxke KII.4 npABefileRH TpH TaKHe¢ TPRGKTODHH NpPH
YKA3AHHOM 3HAYEHMH N. ¥ BAC TPAEKTOPHH NOJYINIHCH HHEIE,

6 IIpoBeamTe KOMNBIOTEpHHIE sKcHepHMeHT Ana n = 200, 300, 400,
500, 600, 700, 800, 900. HaliauTe M ana sTOl MOZeNmm 3aBHCH-
MoOCTH paccrodanusa l or n.

P Eme ABe TPaeKTOPMM, HOJNYYOHHEIe HaMu mpH n = 500, maobpawe-
HE Ha pucyuke KIL5,

Ho sabmogenme 3a TPACKTOPHAMH €IIe¢ He KACT SHAYATENBHON ME-
dopManuu, XOTA MOMHEO 3AMETHTH, YTO KAXKIAA H3 TPAEKTODHH Ha pH-
cyHKe KII.4 ymMemaerca B KBagpaTe co croporoil 10. A ana TpaexTopuit
HA pucyrke KII.§ moayuserca amanoruuysniii KBagpaTr co cropoHo# 20.
Ho nockosbKy Bce HANDARIeHHS DPABHOODABHEL, TO (0jlee eCTeCTBeHHO
TOBODHTL He O KBANDATE, & 0 KPYTe, BHYTPH KOTOPOTO DacHONATAETCH

]
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a)

L)
-10 ] 10

=20~

Puc. KI.5 Tpaexropua 4acTuub npy 2 = 500

TpaeKTOpHa. B Mupe cayualiHOrO BOSMOXKHO, UTO HacTHHA BooOme Gy-
JeT ABMTATLCA B KAKOM-TO OZHOM HANPABICHUU, HO 310 MANOBEPOATHO.

IlonmiTaeMca OLEHHTE BeAUYHHY DANREYCA KDPYra, COAEPIKAIEro
TPAEKTOPHIO, B S3ABHCHMOCTH OT YHCIA MAroB . HHEMH CIOBAMH, ME
XOTHM DeIIMTE CACAVIOIMYIO 3amaqy: «Hameemcs Hecxoavbko mouex HaG
naocxocmu. Haiidume xpyz naumenvutezo paduyca, codepmcawjuii ace
dannwme movuxus.

M 6yaeM cuMTATE, YTO TOUYKH 38JaHE CBOEMMH KOODAMHATAMM.
TlosTOMY ANA pemeHHA 3aadr Tpefyerca HaliTH KOODAMHATH LIeHTDA
OKPYIKHOCTH, HPH KOTODHX PAIEYC NPHHHMACT HAHUMeHEBIIce FHAYCHHE,
B § 13 ME 06cy:IANMH NOXO0XKYI0 38JAYY AN ABYX NepeMeHHEIX, HO TAM
SABMCHMOCTE OHLIA JIuHelHOMN. 3aech 3Ta 38BHCHMOCTL GoNee CHORHAA,
NO2TOMY M MEeTOJ pelleHHA HAMHOrO caoMHee. Ero Mm 3aech H3JATATE
He OyzeM, HO y BaC €CTh HNOAXOAAHIIMHA HMHCTPYMEHT pemeHHa Noxol-
HHX 3aga9 — HapcTpolika Ifouck pewenus B 3neKTPOHHOR Tabiamne
Excel. Kax DpEMeHATH 2TOT HMHCTDYMEHT, onucaHo B JaalopaTopHoit
paGore 6. 4

7 IloaToTOBRTE 3ANJIHEHHe BACKTPOHHOH TabiHHIE AJA PACYETA YKA-
B3AHHEIX BeJIMYHH. A Teneph, NPOBOAA KOMILIOTEPHEIe 9KCOEPHMEH-
TH, BHYHCIHUTE B KAXAOM H3 HMX OTHOIICEHME KBAZpATaA pazuyca R
HaMMEHBIIETO KPYra X 4HCJAY INaros 7. BnHmuTe NoJydeEHbe pe-
3yabLTATH B TAbammy.

rn | 100 | 200 | 800 | 400 | 500 | 600 | 700 | 800 | 900
Ri/n

P> Uncna B KJaeTKaX OOMYYRINCH PA3NHYHLE, HO OODATHTe BHHMAIHE,
9T0 Y MHOTHX B KJacce OHH GIHM3KH K ORHOMY M TOMY XXe YHCay. 3a-
OHIOATE OTKPHTYIO BAMH 3aKOHOMEDHOCTL noaxopameit dopmynoii. o
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Buiuncnenne nnowanen

IMosnakoMusmmucey B § 27 ¢ npuMeHenHeM MeToAaa Monte-Kapao
ANA BREIYHCACHHS IUIOIAAM NPOU3BOJLHOH (PHTYpHI, HEKOTOPHE H3 BAC
MOT/IA YCOMHHTBECHA, MOYKHO JH ¢ NMOMOIILI) BePOATHOCTHOH MOAeaH
NOJYYIHTh AOCTATOYHO TOYHEIA DPesyJLTAT AJAS TAKOW BOOJIHE ompeae-
JIeHHOM Be/IMYNHEI, KAKOH aBjAeTca Imiaomaas ¢urypei. Ha mopoSmnie
BOTIPOCH OTBEYAET CHEIHAJBHEIN DA3Ae)] MATEMATHKU TeopUs Bepo-
aTHocTell. MaTeMaTHKaMH JoKazaHo, 970 MeTon MorTe-Kapao aeiicTen-
TeALHO NPUMEHHMM ANA HAXOXKAeHUd IUIoaneH dmryp.

KoEeuHO, DpAMERAA ITOT METOA, BH NOAYYHTe 3HaAYEHHE ILIOINA-
AR Juins nproamxeRRo. HO npm BhUuCAeHHMM IO TeM HWJIH HHEM (op-
MyJIaM (HanpuMep, IVIOINAAH MOBEPXHOCTH NPAMOYTOJABLHOTO CTON4) BE
Bce PABHO 00A3AHEl NPOBECTH KAKHE~TO H3MEPEeHHS, & OHH-TO BCeTAa
HMEIOT ONpeAeNIeHHYI0 morpemiHocThk. Ha BeamumEy 970l NOrpemrHOCTH
BauAeT TaKoe (oNpmoe KOJIMYECTBO PA3HOOOPASHMX H TPYAHOYIHTHIBA-
eMEIX (GaKTOpOB, UTO MOMHO CUHTATH e¢e caydaiinolf peamumuoi. Tak
YTO OT CAYUaliHOCTH B HAMIEM MHpe HHMKAK He H30aBHTHCA. A BOT
KOMOBIOTEPHE SKCIEePHMEHT HOMOMXKeT BaM y0eAHMTHCH, YTO METOX
MonrTe-Kapno faeT BOojdHe XOpOHINe DPe3yAbTATHL.

1 Tlepsrlii sKCHEPHMEHT N0 HAXOMKACHUIO ILIOIIAZN KPYyTa HPOBEAEM,
HCNONBL3YS AJTOPHTM, SANHACAHHEIN B O0BACHHTENLHOM TEKCTE
§ 27. ITo peayabTATAM 3KCNEPHAMEHTA BANOJIHHTE Tabauny.

Yucno Touex, N { 1000 5000 | 15 000 | 50 000 | 100 000

ILromags, S

P B jerko noacunTacre (e3 SKCIEPHMEHTA, 4UTO INIOINAAL KpPYTa
eAMHUYHOrO pazHyca pasHa & (1 =~ 8,14159265358979). Uncio, Gauz-
KO K 3TOMY, JOJIKHO ORLIO MOJAYYHATHCA B BallleM KcrepuMeHTe. IIpu
KAKOM M3 VKA3AHHHX 3HAYeHNMH N COBNAJIM NMepBLHIe TPM 3HAKA IOCHAE
sanaro#? _

IIpoeoxa sKcoepuMenTt ana N = 100000, Bel, HABEPHO, IACTABHAN
KommeiotTep cropa 100 000 pas ucnosaunTe Teno mukaa. Ho BeAb ¥ Bac
yKe OB roToBRIi pesyasTar And nepBbix 50 000 mcmonsenmii, Bauem
e TAK HeIPOHU3BOAUTENHHO TPATHETE KOMIOLIOTEDHOE BpeMa?

2. Moaubuuupyiite anropaTM (a 3aTeM H OPOrpPAMMY) TakK, ITOOH
MOEHO OBINIO HCIMOAL3OBATE VYiKe HMelollHecH Pe3yABTATHL BLIUNC-
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JeHH# A DONYyYeHHA HOBHIX. B BOAMOKHOCTH TAKOrO OOCTEICH-
HOMO HAPDAINUBAHUSA De3IYJILTATOB, B GACTHOCTH, COCTOHT BaKHOE
nperMymecTBo MeToza MoRTe-Kapno nepex ApPYrHMH BRIYHUCIH-
TeJLHHIMH MeTOZAMH.

3 A Tenmeps ¢ noMomslo MeToAa Monte-Kapino naiizure niaomany $m-
I'yp, 0 KOTOPHX rosopurca B sagaEuu 1 m3 § 26, Coolmpam, wro ansa

nepeoil GUrypH pesyALTAT ZOMKEeH OLITh GAUSKHM K %, AN BTO-

pPoii — K %, a mromans Tperbeil GUrypH B Nerko nailizere camu.

P Metoa MonTe-Kapno MOXXHO NPUMEHUTHh M AJIS BHUYUCJEHHS 00b-
eMa Tena. JIna aToro Tesno HAZO NMOMECTHTh B Ky0 HIH NMPAMOYIOABHEH
napanjejienunel M BHIGpaATE MOAXOAAIMM o0PA3OM CHCTEMY KOODAU-
HaT. Tenmeph KaxkaaA TOUKA, cayualinbiM 06pazoM GpocacMad B 2TOT ma-
panneienumesn, 3ARACTCA TPeMd CBOHMH KOOPAHHATAMM, T, €, BMECTO
ABYX YHACeJ HY:KHO NeHEepHPOBATH TPH CAyYalHHX auciaa.

4 CocraBbTe MATEMATHYECKYI0O MOZeNb, AJrOPHTM M OPOrpaMMy Iias
BHIYHECAeHNA ofbeMa HIApDA eQUHHYHOIO DAZNYCA.

P DnnEncoRaOM HAZHIBACTCH TENO, NOJYYeHHOE H3 IUADA PACTAKEOHH-
€M BAOJE KOODAHHATHHIX oceili. Eciam HCXOAHHE IDap UMen eAMHMY-
HHMi paguyc, a ero IeHTp HAXOZHUNCSI B HAUaNe KOODAMHAT, TO MOCTHe
PacTAMKeHHs BAOAL 0cH Ox B a pas, BAOAL ocH Oy B b pas ¥ BAOAB
ot (2 B ¢ pa’s DOAYIAETCH JIANHICOH), TOYKH KOTOPOTO YAOBJECTBO~
DAIOT HEPABEHCTBY

[
[-]
[.-]

L +L +2 <1,
02

w5
>

Taxkol aAAHOCOMA TOAHOCTRI0 COAEPKHTCH B Iapannelennuerne,
3aaBAEMOM HEPABEeHCTBAMM @ S X % a, by b u ¢S zxc. o

5 Hadixmre MeTroaom MomTe-Kapao o6beM »TOro mapaniejenmuess
npa a = 2, b = 3 u ¢ = 4. CpaBHHTe NOJAYUeHHOe SHAYEHHE CO 3HA-

geHHeM o0beMa, BHYHCAAeMoro no dopmyne V,, = ~g—ﬂ:abc

6 IlpoBeauTe pacueTH Ana 3ajaum 3 H3 § 27. Bam oTeeT AosxKeH
OnTE Gausox K 0,234375. B 3azaue 4 pesyanTaT JoaxxeH OHITH

13
6aAn30K K 21
P 3T0 He coBmAZAET C BEPOATHOCTBLIO COGLITHUA, KOTOpPOE OMUCHIBACT-
¢Sl mOroBopKoli «BaGyuwika HazBoe crasaxas, T. €. ¢ BepoaTHOCTRIO 0,5,
HO AOBOJBHO GAM3KO K STOMY YHCAY. «

7 HanocnefoK KejlaeM YcIeXa B PEaNH3AIINH OPOSKTOB, OPeAIOsKeH-
HHX BAM B 3agaHuaAX 5 u 6.
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rﬂ NaGoparopuas pabora 19 (x §32 w 33)

Cocrannenue TafMm HCTHHHOCTH ANA 38KAHHOHN aormgeckoii dop-
MYJbl — AeJ0, BEChMA ANMEK0e OT TBOpYecTBA. Tark movemy Okl He mopy-
9uTE ero KoMmbiTepy? Kak Bcerza, 3T0O MOMHO CAG/MATE H ¢ IOMOIIBIO
ANTOPHTMHUYECKOIO A3HKA, H ¢ IOMOINbI0 SIEKTPOHHOH Tabnunw. Celivac
MBI NIPEAJICKHM BAM BAPHAHT HCOOJMb30BaHEA Excel, a mporpamMy aasa
HaxoXAeHUA TAGJIHOH HCTEEHOCTHE BH paspaforaere caMOCTOATEABHO.

1 Paecuorpnumtrpnuepaq:opuyny(AVB&(AV(;fh)). IToaroropuM
BANIOJIHCHERE 3JeKTPORHON TaGauosl mo obpasoy rabamoer KII.13.

Tabnnya K.13

AER e T T PR gon 5o
A B C AvB&AVLT)

{1 HCTHHA | HCTHHA | HCTHHA =HE{AZ;HNIH(B2; H(A2;HJIH(HE(C2)))))
HCTHHA | HCTHHA JIOED =HE(AS; HNTH(B3; H(AS;: HJTH(HE(C3)))))
HCTHHA JOXKE HCTHHA
HCTHHA JOXDB JIOHED
JIOHED HCTHHA | HCTHHA
JIOKb | ICTHHA | JIOWb
1 nmoxp | J0%BP | HCTHHA
] nome | JokL | JOKED

¥orwW, M

AL
oy

OrMeruM, uTOo B cToalnax A, B m C BMecTo cnop HCTHHA
g JJOXKD moxuo mucarek 1 1 0 cOOTBETCTREHRHD.

B cronfue D BH DOJMYYHAH 3HAYEHHA PACCMATPHEAEMOIVO BHpA-
JCHHA OPH BCEBO3MOYKHBIX HafopaX 3HAYEHHH mepeMeHHHX A, B
u C, T.e. Ha BallleM PKpaHe DACTIONOMKHIACE, UCKOMAA Tabmuuma uc-
THHHOCTH 9TOH mornuecko# GopMyaml.

2 A reneps B cronben E BeepuTe GOpMYALI, DO3BONSIOMIHE HAXOANUTDL
AAS Tex e HAGOpPOB 3HAYEHHH mnepeMeHHHX A, B m C 3HaueHHe
A& B&C.

Bu BHAuTe, 9YTO TAGAHMIOE HCTHHHOCTH ANA 3THX $OpMYJI COB-
naau. 3HAYMT, oTH DOPMYIH PABHOCHABHEL

3 BuiacHuTe aHANOPMYHLIM 00pa3soM, PABHOCHJALHHEL JHM JIOTHYECKHEe
$OpPMYJIH B CHeAyOIUX Napax: _
1)A&B&CVA&EB&CVB&C N AV B)&C;
2)A&B—-C)&(B&C—+A)u A& C — B;
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3)A&BvVC n C>AVC—B;
HYAVB&A&D&(BVC) u A—~C.

4 A Temeprk ¢ NOMOIIBIO 3AEKTPOHHON Talmuuml pemmre 3apauy, no-
X0Xyl0 Ha TY, KOTOpaA pasofpana B ofeacEHTeNsHOM TeKcTe § 33.
3aaava. B HapymenmrH mpasni TOPTORAR HNOAO3PERAIOTCA de-
Thipe pafoTEHMKA MarasuHEa: ABTOHOB, BopucoB, Bacunren H JJennu-
coB. Toproeaa HECOEKOHMA BHACHHJA:
1) ecin AHTOHOB HADYIIAJ NPaBHIA, TO BMecTe ¢ BOpHCOBBHIM;
2) ecan BopucoB HapyInan OpaBmwia, To BacuameB BApyman HIN
AHTOHOB He¢ HAPYIOAT;
3) ecau JleRrWCOB He HAPYIAJ IOPABHJA, TO AHTOHOB HADYIIAJ, &
BacuaseB He HAPYIIAN,
K10 M3 mozospeBaeMBIX HABEPHSIKA HADYUIAN NPABHIA TOPTOBAM?

5 OO603EAYRTEé MPOCTHIE BHICKASHIBAHHA <AHTOHOB HADYIIAJ NPABH-
nas, «Bopncos Hapyman npaBuias, s<BacHabeB Hapymiajl HpPABH-
nas U «JIeHUCOB HADYIIAN NPABHAA» JNOTHUECKUMH NepeMeHHBIMH
M COCTABBTE BHICKAJZHIBAHME, OMNHCHBAIOHIEE BCKPRITHIE TOPrOBOM
naCcnemMell danTh.

6 3anoJHHTEe MEKTPOHHYIO TAaGaUuy Tak, YTo6H mDoayumaacs Tabam-
1A MCTHHHOCTH JJA COCTABJIEHHOTO BAMH BEICKA3HIBAHME. Ilo-
CKOJBKY JOTHUYEeCKHX IePeMeHHEIX 4YeTHpe, TO 3Ta Tabumma Oymer
coAepxaTe 16 cTpor. C ee MOMOIOBIO OTEEThTe HA BONPOC 38JAYH,

7 HonoaHHTENbHOE PACCACHOBARHE MOKA3aN0, YTO eciH IeHMCOB Ha-
pymas npaBmiaa, To H BopucoB Hapywmaia. BHAcHHTe, H300aHYAET
A4 3T MHPOPMALIHAS KOIO-TO emle B HADYUIeHWM NPABHJ U eCiH Aa,
TO KOT'0 HMEHHO.

T I B T G e P L L

maommn sagaHne 8 us §34 BH NOATOTOBAJIM ABe TAOJHMIBI: OA-
HA M3 HUX COZePHT HAPOpMAUMIO O HArpys3Ke yuuredeit (ee aTpulby-
Tl — Pamunua, Kaacc, Ilpeamer), apyrag — o pacnucanuu (ee aT
pubyrel — Kaace, IIpeamer, Hens nepaean, HoMep ypoxa).

1 Coszafite aru Tafimnu B paMkax oanolt Sasnt gamneIx. Bul 910 Ae-
naeTe He B NepBHd pas, Taxk 4YTO HafeeMcda, uTo npolieM y Bac
He Gyzer. BopoueM, 0AMH BOLIPOC HABEPHAKA BO3HHK: IOPH €O3Aa-
uun rabauurr CYBJ Access npeanaraer xKakol-am6o ms arpnGyToB
OOBABUTE RAIOYEBHIM. ¥ Bac B TaGiaumax Bpazx au OGyaer xora Gul
OAUH ATpHGYT, KOTOPHIH MOXKeT NpPeTeHAOBATL HA POJL KJAI09A:
YYHTEeJNb MOMKEeT BeCTH YPOKM B DasHBIX KJaccaxX, Kjaacc OniBaeT Ha
YPOKaxX y pasHbIXx yuurejell, B KaxmAOM KJAacce H3yUaeTCs MHOIO
npeamMeToB ¥ T. A. Tax uTo Ha npepaoxenue CYB]I npmaerca or-
BE€THTH OTKa30M.

o faa

TR T



s

P Teneph masaiite ofcyANM, KaKkMe 3aNpPOCH MBI XOTenu GLl MMETH BO3-
MOXXHOCTE GopMyEpoBaTh Hamedi 6ase ZanHbIX. Hanpumep: segeT jm
yanTear HBaBmOBa YPOKH BO BTOPREK? (¥ Bac dhaMuAmAA yIATENAS MOMKeT
OuTE apyroii.) Ho Torga HaM HYHHO HCOONB30OBATE HAEGOpPMAINIO H3
ofenx Tabnun. Kayx OH NocTYnUN YesOBeK B 2ToM cuTyannm? OH B nep-
polt Tabnuue Hamen OH damMuamo <Hpanopas, mocMorpen Ob, Kakol
npeaMeT OHA BeJeT, 3aTeéM BO BTOpoM TafAuMIe HalleNl 3TOT NpeAMeT
B TexX CTPOKAX, I'l¢ YRAZAH «BTOPHEK». HHRMHA CIOBAMH, OH COSTHHUN
6 Tabaane mo arprGyTy IIpeaMer. BoT B MM DOCTYIEM Tak Ke.

2 Brifepure B Memio Cepsuc myHKT Cxeama dannbix. B OTKpHIBIIEM-
cd OKHE HmOABAACA cnHcOoK Taljmnm, mmelomuxca B gaumnoit Bll.
Brigenmre arpubyr Ilpegmer B Tabmmume Hazpyskae yuumeneit n Ha-
JRaToM seBol HKiaaBNImel MEIIN HDepeMeIMANTE €ro HA TAKOH ke
arpudyr B tabaune Pacnucanue. Ilocne corMemenua (06 ero yc-
NMeIIHOCTH MOMKHO CYAMTL N0 H3MEHEeHHIO BHAA KYpPCOpa MEIINH)
OTOYCTHTe KAaBmmy Mbimm. Mexay arpubyramMm nporsHyJach
«BEPEBOYKA»: CBA3H YCTAHOBJAEHA. IIOCKOABKY ME OTKa3aldHCh
o0BABHTE XO0TA OH OAHH N3 ATPHOYTOB HJIIOYEBEIM, TO 3Ta CBHIEL
HMeeT THI ¢MHOTHe-KO-MHOTHM», XOTA HHKAKHX ZHAYKOB «C0» HA
KOHIAX ¢«BEepeBOYKH» He IOABHIOCE.

3 A Teneps coszaiite sanpoc (¢ momMompbio Gnanka QBE), mocpeacTeoM
KOTOPOTO A8 AAHHOTO YYHTENA MOKHO OnlNo ORI BHISCHHTB, B Ka-
KEX KJacCaxX H B KAKOE BpeM#A (T. €. YKa3aTh HOMEP YPOKa) OH pa-
Goraer B sapnamEHNIEl AeHb Heaeym, Mm npeanaracM BaM AeicTBOBATH
B pexxume Koncmpyxmopa. IlepeeIM maroM Hefo B OKHO GraExa
QBE zapectu Bamm TaGaupoe. JJaA 2TOr0 IMEeAKHHTE B IOJe OKHA
npapoif KIaBUMIel MEINIK H B NOABHBIIEMCS KOHTEKCTHOM MEHIO BHI-
Gepure nyaxr JoSasume. Beepute obe Bamu Tabnunul, oHu uaobpa-
3ATCA ¢ YCTAHOBNCHHON BaMw CBA3ZRIO aTpmbyToB. A Temeph chopMu-

HYKHHIH 3a0poc M COXPaHHTe ero moj KaxkmmM-ymio mMeHeM.

4 3BanycTHETe 34UPOC HA HCOOJHEHHE H NOCMOTPHTE HA peayabTAT.
Bee aH mDoayaYHaoch, KaKk BH 3aayMaian? Ecam aa, To nomensmiiTe
B 3ampoce GaMHIMIO yuHTead, AeHb Heaean, Ionmrrafitecs moay-
YHTh AHAJNOTHYHYI0 HHQOPMAIHIO He NI OZHOTO YIHNTEJAH, a cpa-
3y ANA HeCKOJbKHX.

P HeyBepeHHOCTE B ycHexe, KOTOPadA ABHO UYYBCTBYETCA B IPEABIAY-
meM abzane, BoosaHe ofocHOBaHHA. BepHeMca K paccMOTpPeHHAN) AelicTBHIA
YeJIOBEKA H ellle Pas NPOAHANU3HpYeM curyanmmio. Ilocse Toro rak Gy-
AeT HalifieH HY)XKHEIH NpeAMeT B CTPOKe, Tie YKA3aH «BTOPHUK», BIIOJ-
He MOMKET ORA3aTRCA, 4TO 5TO YPOK He B TOM KJIacce, B KOTOPOM pabo-
TaeT ASHHEI yamETeas. Beas, ¥ OpEMmepy, ¢dusuxky B ogaoM 10 Kiacce
MOJKET BeCTH OAHH VIHTeJh, A4 B NAPAUIENBHOM KJIACCe — COBCEM
Apyroit yanresn., EcaH 3aayMATECA O TEOPETHYECKHX NPHYHAHAX 3TOrO
ABJIEeHNA, TO CTAHET ACHO, YTO OHA KPOETCHA B CAMOM OlpeAeseHUH Ipo-
M3BeAeHUS OTHOIIEHWH, KOoTOpoe, KAK MH TNOBOPHJIH, JEeHET B OCHOBE
NOHATHA coegHHeHMA Tabamn.
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Mosxer OHITE, TOrZa HAM COSZMHUTEL TAGAMUOLI mo arpubyry Kaacce?
Japaiite nonpobyemMm.

5 CHopa BEI30BHTe pe'EHM (xema daHHbix H cAeaAliTe A3MEHCHAE CBHA-
au. [na oToro npome BCEr0 HEBECTH KYDCOP MBINHK Hf CBASYIOIIVIO
aTpulyTE ¢BEPEBOMKY» H INEJKHYTh IPABOil KHONKO. B OTKpHLIB-
meica TAGIHOE YVKAXKHTEe, HAKHe Telephs ATPHOGYTH HAAQ CBA3ATSH.
CoxpaBEHnTe HOBYIO CBA3H M HAUMHANTE DKCIIEPHMMEHTH ¢ 3ANPOCAMH.

P PeayabTaT OT CACJAHHHX M3MeHeHHH cTan Tonbko xysxe. Ham yum-
TeNn: Teneprs BefeT Boolie He cBoM npeaMmersl. IlonmiTaiirecs OFBACHHTD,
NoYeMy TaK MOJYINIOCH.

Eme pas BepEeMca K AeiicTBHAM YeJIOBEKA ¢ 3THMH AByMHA Ta6-
anuamua. Halina BO BTOPHHEK HYMXHHEIH OpeJMEeT, 9I6J0BEK IIOCMOTPHT,
B KAKOM KJIACCe 3TOT YPOK NPOBOAHTCA, W 3aTeM IO mepeoil Tabnume
UPOBEPUT, BeAeT AU AAHHMU yUuUTeNb YPOKH B 3TOM Kjaacce. HuniMu
CJOBAMH, CBA3hL MeX Iy TAOAULAMH YCTAHABJAUBASTCA HE TOJLKO IIO AT-
pubyry Ilpeamer, 5O B mo arpmbyry Kmace. o

6 Cpmxure B Bammx Tabamamax arpubyrer Ilpeamer m Kaace,
BoT Temepds Ha Bce 3anNpocH GYAVT DOAVUATECH KOPPEKTHEIE OTBETEHL,

P O6aymMuBag npolizernsrit nyTs opof m ommboK, HETPYAHO CACNATH
BHIBOJ, UTO ycmexX Ham obecmeumno TO o6CTOATEABCTBO, UTO HAGOD ABYX
arpubyror IIpeaMer m Kiacc ABASeTCA KAIOUOM AJIA NepBOfl TaGamuml.
He cayuaiino paspabGorunkn gasnoii CYB]l BacTo#iuMBO COBETYIOT HCKATE
Kaoueroit arpubyr opu co3gaEnK TAGAMIE — 2T0 ylepesxer 0T MHOIHX
HenpHuATHocTell. Ecjm 'Xe HASHAYMTL KAK4YeBoll arpmbyr He yzacred,
HYXXHO O0Y¢HE: BHAMATEALHO IPOCKTHPOBATL COSHHHEeHEHe Tabaum.

H manocsezox cAesaeM eme OoAHO 3aMeuanme. Mu coeamuanm ar-
PHGYTH ¢ OAUHAKOBHIMH nMeHaMu. Koneuno, sTo HeoGasaTeaLHO: B pas-
HEIX TaOMHLAX OAHO M TO JXE COAEIIKAHHEe MOXeT HMET: DA3HBIE HMe-
Ha. Kax nucan V. IIlexcnup: «Po3a naxmer po3o#, XO0TH po30i Ha30BH
ee, Xorp HeT». H CYBJ] Access gomycraeT COSAHHEHHE Ta(/AHD IO AT-
pubyTaM ¢ PAHRIMH KMEHAMH, eCAH TOABKO ¥V 3THX ATPHOYTOB OfHMHA-
KOBHIE THUO. EcaAHn ;Ke BH NONHTAETeCH CBA3ATH TEKCTOBHIE arpmbyr
¢ uncaoBeM, To CYBI ykaxer BaM Ha omubry. «

FE  naSoparopsian patora 21 (x §39)

ARG T 3 --.-_--:.._..; ‘i___:.._. DEVRL AR 'l l.--.', _"-.'._‘ [N e l: e TR bt :'_ = .‘ o ] y

1 Ilpexxae BCero HARO CO3AATE Te TAGIHUBLI, KOTOPEE OMHCAHBI B TEKC-

Te § 39, npu sToM moge3sHO 06BABATE: RAKWYEBHIM ATPHGYyT Cocrosm-
BEre B Tabmunax Hamena, Bonpocw: u Texywee cocmoanue.

2 Coszpaem sanpoc Bapuanmbi, KOTOPRIA HDO3BOJAET BHIGPATH Te AY-
ra oprpada, n0 KOTOPHM NOJAL3OBATEAL MOMKET ABHTATHCH H3 Te-
KYIOero COCTOARMA K cnepyiomemy. Ho npeasapurensHo Hago co-
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Tekylee cocTOsHUE
CoctosHue 1 oo | Hauano
¥ Koney,
OTBeT NonL308B
Mone | Konew OreeT nons3oea

Mma Tabnuusl | Oprpad Oprpad
Coptupoeka

Bbieog, Ha akpaH v V
Ycnoewe otbopa
Wnun

Puc. KN.6 O6paseu 3anonHeHus Gnavka sanpoca BapuaHTbi

eqnHUTh Tabmunel Texyuee cocmosnue u Opzpag, cBA3AB aTpH-
oyrel Cocrosuue u Hauaio.

3 CdopmupyiiTe sampoc, pykoBoacTByachk pucynkom KII.6.

4 Tenepp HYXHO NPEAJIOMKHUTL IIOJL30BATENIO BBIOpATH OZHO M3 3THX
pe6ep u momectuTh Koney aToro pebpa B rabmuny Terxywee co-
cmosnue. Bece 3T0 MBI peaju3yeM ¢ mOMOINbI0 GOPMEI ¢ IOJEM CO
cnucKoM. dta popma Oyaer MMeTh eJUHCTBEHHOE IOJE, B KOTOPOM

u GyJeT BHIMAZATH CIHMCOK AOCTYIHBLIX B JAHHOM COCTOAHHH pebep
(puc. KIL.7).

P> Yro6ul mocTpouTs 3Ty (opMy, Hamo Bei3BaTh Komcmpyrxmop dopm
(puc. KIIL.8).

ITocne menuxka mo xHOonkKe OK mosBaserca Kowcmpywxmop dopm
u namens ajgemenToB. Ha pucynke KII.9 moxasaHo, KaK BHITJIALUT

LLienkH1Te MBILIBLIO N0 CTPENo4Ke B¥
MoABUTCA CUCOK BAPUAHTOB

oTeeToB. BeibepuTe 0OMH U3 HUX

LLENYKOM MbILLIW

9 | WwKpoKas 1 NAOCKan - HeT

Puc. KMN.7 ®opma ana suibopa oTBeTa NONL30OBATENEM



I 259 KomnblorepHbii NPakTUKyMm

Hoean popma (721X = I R TS EE
: oD '-‘ 0O6nacTb aHHbIX
MacTtep dopm il
AsTocopma: B ctonbue )
AsTodOpMa NEHTOHHAR 1
Astodopma: TabnuyHas <
CamocrosTensHoe co3naHne [varpamma
HOBOA thopwis CeopgHas Tabnuua
Buibepure B KauecTse [TEKYLUEE] -
WUCTOYHWKA AaHHbIX TABAMLY
WnK 3anpoc
[_ OK | | OTtmeHa | Mone co cnuckom
1 1

Puc. KIN.8 Bug meHio Cosgate HoByio ¢opmy ¢ BbibpaHHOM Puc. KN.9
tabnuuein Tekywee cocTosHue Bup koHcTpykTOpa dopm
M NaHenu WHCTPYMEHTOB

Coapaetcs none co CNMCKOM, M3 KOTOPOro aonyckaerca Buibop

3HaYEHUIA.
200K b4
vy 3apaiite cnocob, KOTOPLIM MOJe CO CIMCKOM NOsTy4aeT CBOM
3Ha4YeHus:
JOOOOHKNXK

(® none co CNUCKOM MCMONL3YET 3HAYEHMA U3 TABAMLIL! MK
3anpoca

(O 6yner BBeAEH GUKCUPOBaHHBIN HAGOP 3HAYEHWIA

OtmeHa l <Hasap, I ganee> | Totoeo ]

Puc. KIN.10 OuanoroBoe OKHO NpW CO34aHWMM MOMA CO CrMUCKOM

Koncmpyxmop ¢opM, maHeJIb MHCTPYMEHTOB M HMHCTpyMeHT Ilose co
CNUCKOM, KOTOPHIM MEI JaJIbIIIé HAMEPEHEI BOCIOJb30BATHCH.

Pacmupum o6nacTk JAaHHEIX, HOTAHYB €€ MEIIOBIO 3a TPAaHMUIIEBL.
BriGepem mHCcTpyMeHT Ilosie co cnuckom u HapucyeM uM mnoJe. Ilocie
9TOr0 CHCTEMA IIpefjaraeT AHAaJjior, OT KOTOPOTO MBI OTKa)XeMcH, Ha-
kaB KHomky Ommena (puc. KII.10).
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EE Mone co cnuckom: MoneCoCnuckom2
Maker [danubie Cobbitus  [Opyrue Bce
L R e e o I'IoneCoCnnCKOMZI =
T T TS S ] COCTOSHWE
DopMaTNONA + v v v v vnnnnnnnn
YUCNO AECATUYHBIX 3HAKOB . . . . ABTO
MackaBBOOA « v . v vevunnnnn
THN UCTOYHNKA CTPOK .« .+« « v s« Tabnuua/sanpoc
MCTOYHMKCTPOK , . . . oo vvans s BAPVAHTDI
YucnoctonbUoOB. . . ... ona..n <
3arnaBua CTONBUOB .+ .. ovnu. .. Het
LnprHa cTONBUOB . « . v v v v v v u s 1.9¢cm
MpucoeauHeHHbI cTonbel. . . . . 1
Yucno ctpokcnucka. .. ....... 8
LUvpuHacnmeka . . . . . oo uunns AsTO
TeKkcT CTPOKM COCTOSHUA. & . . . . «
OrpaHU4UTBCS CrIUCKOM. . - .« » - - Her
ABTOMOACTAHOBKA .+ v o oo s s fda

3HayeHue No yMON4YaHuio . . . . . .
YcnoBue Ha 3Ha4YeHune . . ... ...

CoobuueHve 06 owmnbke . . . .. ..

BbIBOA HE OKPAH . « + v« e e v v e s s Aa
PEXUM BBIBOOA + + v+ v s v avnss Beeraa
TOCIVE s e e e da
BIIOKMPOBKA « + + « v v e oo vnanns Her
PaspelwmnTs aBTO3aMeHY ... ... Ha
MNepexopnoTab - - . oo oo v nn Aa
WHpekc nepexognoTab . ...... 0
OTICBOTOKPAA « v v v vevnnenn 4,598cm
OTBEPXHETOKPAR .« v oo vsnsn . 0,899cm
WrpuHa . . ... ci i i 11,187cm
BOICOTE +bts il darn e i 0,499¢cm
I ADOR: s O6bi4HbIi
BT OHa S e e o s it 16777215
O(OPMIEHNE « v v vt e ennnnn yronnexHoe v

Puc. KNN.11 M3ameHeHne CBOWCTEB NoNs CO CrMCKOM

IIMerykoM MBIIIM BHYTPU IIOJSA BBIJEIHM €ro.

HapucoBas moJsie cO CIIMCKOM, M3 MeHI0 Bud-Csoiicrmea BBI3BIBaeM
ero ceoiicrBa. B nmoaBuBmemca okHe (puc. KII.11) npucBorM cBo#cTBaM
ciaepyiomue 3HaueHud: [amawie — Cocmosanue, VICTOYHHK CTPOK —
Bapuanmet, Yucno cronbmos — 2, IMupwmnaa croabmos — 1,9.

Ho «Bpy4HyIO» OTKDHIBATH M 3aKpHIBATH 3Ty (hopMy BecbMa He-
yao6Ho. Hazmo, uTo6kl 9TO BBIMOJMHANOCE aBTOMaTH4YecKu. s aTux me-
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Jeii B Access mMMeeTCA CIEeIHuajb-
HOe CpeIcTBO — MaKpochHl (moga-
pofHee 0 MaxKpocax MBI pacckKa-
kem B yuebHuKe ansi 11 kiacca,
a TOKAa BaM BAaX»XHO JIMIIb HOHU-
MaTh, YTO B3TO HEKHH 3JIeMEeHT
VIDAaBJIEeHHs, a JJISA ero CO3JaHudA
IIPOCTO NpoJeJaiiTe TO, UTO MEI
BaM cKaxeM). <«

5 CospaliTe Makpoc, KOTOPBIH
OyZeT OTKpHIBATHL H 3aKPHI-
BaTh (popmy. OH ZDOJKeH BEHI-
IOJHATECA TpH BeIOOpe 3Ha-
YeHUs B II0JEe IIOJCTAaHOBOK
(unaue aTO0 3HAYeHHe He Oy-
JeT 3aHOCHTLCA B Tabuumy
Texywee). Brirnagur HYX-
HBII HAM MaKpoC TaK, Kak
nokasaHo Ha pucyHke KII.12.

KomnbioTepHbifi NpakTMKym

MakpokomaHnaa MpumevaHue i
3akpbITh dopmyBAPUAHTDI
OTKpbITEDOPMY BAPWAHTHI

v

AprymMeHTsl MakpoKOMaHAkl

Mma popmel BAPWAHTHI
Pexum dopma
Wmsa duneTpa

Ycnoewe ot6opa

Pexxum naHHbIX

Pexum okHa 06bivHOE

Puc. KIN.12 OkHO Mmakpoca, OTKpbiBaio-

wero v 3akpbiawowero dop-
My BapuaHTsi

6 Temeppb 3TOT MaKpoC HYXKHO CBA3aTh ¢ OOHOBJIEHHEM IIOJISA CO CIIHC-
KoM dopmbel Bapuanmbut. [Ijs 3TOro HyKHO CHOBa BBIJEJIHUTH B pe-
sxume Koncempykmopa 1mojie cO CIMCKOM, OTKPHITH €ro CBOMCTBa
u npumnucathk cobweiTuio Ilocne obHosnenHus 3HaueHWe «Maxpocl»
(puc. KII.13). Teneps mocye oOHOBIEHHUA MMOJiA OyAeT BHIIOJHATH-

ca Maxpocl.

P Bce — mpocTeiimuii BApMAHT 9KCIEPTHOM CUCTEeMBI roToB. Ilepeii-
oguTe B pekuM (opMBI M MO3KCHEPUMEHTHPYITe C CO3ZAHHOH BaMH
3KcHnepTHON cucremoii. OTBeuasd IO-pasHOMY Ha ee BOIPOCHI, oIpene-
JIATE KJAacC, K KOTOPOMY OTHOCHTCA TO MJIM HHOe pacTeHre. <§

Bl 200 0300 4
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| € OBnacTs naHHbix

T !
| TTone co

CrViCKOMZ: | ;COCTOHHME . ]
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Maker [OauHbie CobbiTus
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rD NaGoparopuas pabora 22 (k'§44)

L R b 74 PHYO. [ORLINEeNY 8O30RHOBNIOMBIX ROCYRCOR...

JAna OpoBefieHNa KOMIOLIOTEPHOrO sKCOepHEMeRTA BaM norpelyerca
sAeKTPoHHAA TalnEma, 3anmoNHeHHAA OPHAMEPHO TAaK Ae, KAK Tabam-
ma KII.11 us naGopaTopuoit paGoTsl 12 no Mozenn OrpaEHMYeHHOTO pOC-
Ta. Ho Temepr B Helf HajZo 3ape3epPBHPOBATE HIAETKY, KyAa MH OyaeMm
BEBOAMTE: 3HAueHHe R, M noMeHATs GopMynay Ana nuunciaenns M(n).
Ilonesno eme mMeTh cToAlenm, roe YKA3HIBAEGTCA €XETOAHBIE HPHPOCT:

L - M(n)
m(n)L-_ﬁef(O)°

Ho npexxge 4eM 3amONHATE TAGANLY, YTOYHHEM DOCTAHOBKY 3aXAYH.
Mopa ¥ OKeaHH — 3T0, KOHEYHO, OCHOBHOH MCTOYHUK Aaa prifHo-
ro npomeicaa. Ho ME peseM peus of ynpamileHHMH, A YODABAATH prIG-
HEIMH pecypcaMu Mopelf ¥ 0KeaHOB HHKTO e€llfe He Hayumiacda. Ha u mo-
Benu, HCOONALIYEMEe AJAA ONHCAHAA TruapochepH 3eMaH, OTHOCATCA K
TaK HASHBASMEM IMOSAIBHEIM MOZENAM, 0 KOTODHX Y HAC noiizer peun
aams B § 49. IloaToMy OyZeM cTpOMTE: yOpaBneHHe AoGrrueif pLIOHI B He-
KoM peifoBOZgeckoM xoaailicree. OHO UMeeT BOZOEM, U B HeKOTODHI Mo-
MeHT BpeMeHH (0T KOTOporo M (yJZeT BECTHCH OTCUET) B HOTO 3ANYCTH-
au prly. llecATh JleT OHA TAM DOCJNA M PA3MHOMXAaJAch 6ea BcaAkoro or-
JoBa (KpoMe HeGOALIIMX KOHTPONLHHIX OTMOBOB AJA HAOMIOZeHHA 3a
COCTOAHHEeM PHIfEI). 3aTeM pemMAH HAYATH €e NPOMEINNeHHYI0 AoOEIY.
OnTaManbERI pasMep 370 AOSHIYM HAM H UPEACTOHT ONPERAENUThL.

1 3SanoasEuTte ssexkTpoHEy0 Talauny no ofpasny rabmane KII.13,
B meit B xaerax B3—B13 Bruncasercd macca prifil B Te TOghl,
KoTZa OTNoBA He OLLTO, & 3ATeM NPOHMIBOAMTCSA @KETOAHHNE OTJIOB
B RonuaecTEe R ToHH. B yraoBeix cKoOkax sanmcano obO3HAYEHHe
BeJAMYHNHE, KOTOPAA JO’KHA OHITh 3aHECEHA B AAHHYIO KJETKY B Ka-
9eCTBe EAYANBHOINO 3HAYECHHA.

2 Tenepr onpezenuM HcXoAHLIe AsHHEeE. Ilyers L = 10000 T,
M@O)=1T, £= 2. IlycTh OPpUHATO pellleHHE E€XETOAHQO OTIABIH-
Batk 1000 T pradui.

3 BLIDONHHTE COOTBETCTEYKINHE BRIYHMCACHHA B SJIeKTPOHHOH Tal-
JRLe.

4 ITocTpoifiTe rpadurE H3MeHEeHNA MACCH H OpHPOCTA PRIGHL IO TOTAM.

5 OOGpaTHTe BHHMAHHME: CO BpeMeHEM BeJHYHHA HPHPOCTA COBIANAET
¢ salupaemoit Maccoil! Crygaitmocts? IIpoBepmm: mompodyeM BRI-
aAapmmeats 3000 1.

BHIIOJHHTE COOTBeTCTBYIONINEe BHIYMCIACHHMA B 9NEeKTPOHHOH
rabannoe. IlocTpoliTe rpadMKN M3MEeHEeHHS MACCH H NPHPOCTA PhI-
6u1 o roaaM. Tor ke addexT!
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Tabmya KI1.13

2 e R o -

6

8

0 <M(0)> A1*B3%*(B1-B3)/(B1-B3)
AB8+1 B3+C3 A1*B4*(B1-B4)/(B1-B3)
A4+l B4+C4 A1%B5%(B1-B6)/(B1-B3)
AB+1 B5+C5
Al2+1 B12+C12
Al3+1 B13+C13-C1
Al4+1 B14+C14-C1

TloakcnepuMenTHPYiiTe ellle ¢ HeCKOABKHMH 3HaMeHHAMHE R. Ho #e
mapuuualirte — ne Gepure R Gonsme uem 6000 T.

OAKTHICCKA BH Ceffuac <«OTKPHJIHN® BaxcHOe CBOHCTBO mmusolk
NPAPOAN — ABJEHHEe camopezyasyuu. IIpAPOAA CTPEMHTCA BOC-
CTAHOBHTE TO CTAGHALHOE COCTOSHHME, M3 KOTOPOIO ee BHIBeJIH TeM
HJH HHHIM cnocoboM.

A reneps nonpofyiiTe usbars 6000 T.

BLIDOAHHTE COOTBETCTRYIOIIHE BHUHCICHHA B 31eKTpoRHOH Tab-
aune. IocrpoiiTe rpadmEn HIMEHEHHA MACCH H IPHpPOCTa PHIGH
o rogaM,

Buaure: uepez 6 ner Macca pPHOH BADYT CTANA OTPHLATENBHOH.
PeansHo Takoro GuTe He Moxer. IIpocTo oT0 OZHauaeT, 9TO OT BA-
mero xosaiicreosanna prfa mormbis.

Buaunt, 6000 T — sr0 caImmKOM MHOro. Hy a Kakymw e Ham-
GONLITYI0 MACCY BCe-TAKH MOYKHO OTJIABJIHBATL?

OpraauayiiTe ¥ OpoBeARTe COOTBETCTBYIOINHA KOMIBIOTePHHIH 9KC-
IepHMeHT.

P Bor MLI M BHIICHHIHM, KAKHM AOMKHO OHTL 3AeCh ONTHMJIBHOE
ynpasjieRuYecKoe peinenwe.
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r]:] JlaGoparopnaa paGora 23 (x §45)

wmwwﬁg T SRR e AR RO AR R IO T, a4 S i P, L AR

1 Ilpesxae Bcero mano ompeaennTsh Koaddbunuentw b n ¢ B dopmyne
A A. 3anoaHuTe 3NEKTPORREYK TAGANIY TaK, KaKk YKasaHo B 065
ACHUTENbHOM TeKcTe § 44, W Halinmre 3pavenus b u c.

2 Teneps 3MeKTPOHHYIO TAGIHIY SATNOJEHATE TAK, YTOOH MOXKHO OHI-
a0 HaxopuTs K mo N u N nmo K (o ToM, KaxX HyXXHO 3ANOJHATE
Tabamny, BEI PASMEINLIANN, BHOOAHAA 3aganme 1 x § 45).

8 HaliauTe MAKCHMAJBHO JONYCTHMOE KOJHYECTBO IOCENIANIHX,
ecan napx Oy’ger padoraTh DATE AHell B Hegenmio,

4 ByaeM CUHTATBH, YTO BBYX AHell mOoAPAA XBaTaeT JJIA IOAHOTO BOC-
CTAHORJCHHS Tapxa. B KakoM peXuMe AoJxeH paboraTrn mapk,
gyT0o0H ero Moram mocemaTs 150 wenoBeKk exenHeBHO?

P aSoparopnan pasora; 24 [k §47)

1 TIToaroroBRMM 3anNOoJHEHHE MECKTPOHHONU TAOAHMIN ZNd IPOBeJeHHA
2aIUTAHWPOBAHHOI0 HAMH KOMIBIOTEDHOTO SKCIOEPHMEHTA TaK, HAK
noxazano B Tabmmnoe KII.14,

Tabnuua K. 14

' xcxon -
<k> 0 <M(0)> <L(0)>

¢ B2+1 (1+A2-A4*D2)*C2 {(1+AG*(C3-C2))*D2
<e> B3+1 {(1+A2-A4*D3)*C3 (1+A6%(C4-C3))*D3

B50+1 (1+A2-A4%D50)*C50 | (1+AG6%(C51-C50))*D50

p Kax Oo6KI9HO, B YIVIOBRIX CHOOKRAX 2ATTHMCAHEI 0002HAYCHWA BeJIMYMH,
KOTOpEIe AOJDKHEI GHITH 3aHeCeHH B KAYeCcTBe HAYANLHMX AAHHKX. <
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2 3BamonawWTe 3AeKTPOHHEYI0 Tabamny yxazasERIM ofpasoM. IIpoBesm-
T¢ KOMUBIOTEPHBIH DKCIEPHMEHT II0 MCXOAHHM AAHHHM, VKAasaH-
HHM B Tabaune KII.15.

3 Iflcgom.syﬂ KOMNBIOTEP, mocTpoiite rpagukn M(n) u L{n) xaxk $yHK-
ouii or n.
TaOnanua K. 15
k c 8 M(0) L{0)
3,7 0,009 | 0,0001 | 5000 460
2,8 0,006 | 0,0002 ! 5000 210
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A3bIK 3anUcu anropuTMOB Pascal

1. 3aronoBok nporpamMmsi

Anroputm {...} program <ums>;
2. OnucaHve nepemMeHHbIX
var
( *O6si3aTensHO nepen onucaHnem
nepemMeHHbIx*)
BelwleCTBeHHble NepeMeHHblie
BewL: <CNUCOK NepeMeHHbIX>; <CNWCOK NepeMeHHbIx>: real;
ueno4yncrneHHble nepemMeHHbIe
uen: <Cn1CoK NepemMeHHbIX>; <crnucok nepemerHbix>: integer;
CUMBOJ1bHbIE NEepemMeHHbIe
cuM: <CMUCOK NEPEMEHHBIX>; <Cn1coK nepeMeHHbIx>: string;
MaCCUBbI
Bew: <uma maccvsa> [1:100; 1:100]; <uma maccvea>: array [1..100, 1..100] of real;
3. Oneparop ycnosus
Ecnu <ycnosue> 10 if <ycnosue> then
{<ycnosue>; begin
=) <onepartop>;
uHave {<onepatop>;...} end
else
begin
<oneparop>;
end;

KoHcTpykums uHaye (else) Moxer oTCYTCTBOBAThL

4. Onepartop UuKna no ycnoBuio

Oenartb noka <ycnosve> while <ycnosue> do
{<oneparop>;...} begin
<oneparop>;

end;




A3bIK 3anNUCcu anropuTMoB Pascal

5. OnepaTop uukna co C4eT4YMKOM

Denatb ot <nepemeHHas> := <sbipaxeHune>  for <nepemeHHas>: = <BblpaxeHue>

10 <BblpaXeHne> ¢ WwaroM <BbipaxeHne> to <sblpaxenue> do
begin
{ <onepartop>;... } <oneparop>;
end;

Ecnu HyxeH war -1, To BmMecTo to nuwyT downto

6. Onepartopbl BBOAA U BbiBOAA UHPOPpMALUN

3anpocutb <MMs NEPEMEHHOIN>; readin (<cnucok NnepeMeHHbIX>);
CoobwmuTb <UMS NepemMeHHon unu/u writen ('<coobuieHne>’ <cnmcok
CO00LLEHUE B KaBblYKax>; NePEMEHHbIX>);

7. Noanporpammsi U GyHKLUN

Moanporpamma <ums NOANPOrpamMmbl>; Procedure <uma> (<napameTtpsi>: <TUn>;
(apr: <cnucok napameTpoB>, var <pesynbTatbi>: <Tun>);
pe3: < CN1COK NapameTpos>) begin
{<oneparop>; ...} <oneparop>; ...
end;
Dynkuma <uma>: (apr: <tunbl aprymedtos>:  function <uma> (<napametpbi>: <Tun>):
<CNUCOK NEPEMEHHbIX>): <Tun> <TUN>;
{ <onepatop>; begin
<oneparop>; ...
3Ha4 ;= <peaynbrar>; <ums PYHKUMK> := <pesynbTar>;
! end;

8. O6pawieHue K nognporpaMmme

Bbi3Bartb <vMs NoanporpaMmbl> <Wmsa> (<cnucok napameTpoe>);
(apr: <cnucok napameTpoB>;
pe3: <Cn1cok napameTpoB>);

9. O6paweHme K PyHKUMn

<nepemeHHan> := <msa GyHKLUMK> <nepemeHHas> := <Ums dyHKuun>
(<cnucok dakTuieckux napaMmeTpoB>); (<cnmcok akTU4eckux napameTpos>);




A3bIK 3an1ucu anropuTMoB QBasic

1. 3aronoBoK NporpamMmbi

Anroputm {...} 3aronoska Nnporpammbl HeT

2. OnucaHue nepemMeHHbIX
BELLUECTBEHHbIE NEPEMEHHbIe

Bewl: <CNUCOK NePeMEeHHBIX>; Ecnu onucaHue nepeMeHHOoi 0TCYTCTBYET,
TO OHA BELLECTBEHHas

Leno4yncneHHblie nepeMeHHbIe

uen: <CMMUCOK NepeMeHHbIX>; 3HaK % nocne UMeHn NepemMeHHoN unu
DEFINT <cnucok nepemeHHbix>

CMMBOJIbHbIE NepeMeHHbIe

cuM: <CMMCOK NEPEMEHHBIX>; 3HaK $ nocne MMEeHN nepemMeHHo
vnu DEFSTR <cnucok nepeMeHHbIx>
MacCCUBbI
Bewt: <umsa maccvea> [1:100; 1:100]; DIM <umsa maccusa> (1 to 100, 1 to 100)

3. Onepartop ycnoeus

Ecnum (<ycnosue>) 10 IF (<ycnoswe>) THEN
{<ycnosue>;...} <oneparop>
uHaye {<oneparop>;...}

ELSE
<oneparop>
ENDIF

KoHcTpykuwms uHaye (else) MoXeT OTCYTCTBOBaTL

4. OnepaTop uMKna rno ycsioBuio

Oenatb noka (<ycnosue>) WHILE (<ycnosue>)
{<onepartop>;...} <oneparop>
<oneparop>

WEND




A3bIK 3aNUCK anropmMTMOB QBasic

5. Oneparop uukKna co cHeT4MKOM

Lenatb ot <nepemeHHas> := <BblpaxeHue> FOR <nepemeHHan> = <sbipaxeHue> TO
00 <nepeMeHHas> ¢ warom <sbipaxeHne> <gbipaxeHue> STEP <ebipaxenue>
{ <oneparop>;... } <oneparop>

NEXT <nepemeHHas>

6. Oneparopsbl BBOAA U BbiBoaa uHopmauum

3anpocutb <uMs NepemMeHHon>; INPUT “ <yTouHsiowee coobuueHmne>"

<CNUCOK NepeMeHHbIX Yepes 3anaTyio>
Coo6wmTb <1MS NepeMeHHo unu/m PRINT “ <coo6ieHne>" ,<Cnucok NepemeHHbIX
C000LLEHME B KaBbIYKaxX>; yepes «,» Uu «» >

7. Noanporpammsel n GyHKUUN

Moanporpamma <ums NOANPOrpamMmmbl>; SUB <ums> (<napameTpbl>)
(apr: <cnucok napameTpoe>, pes: < <oneparop>
CMUCOK NapameTpoB>) ENDSUB

{<oneparop>; ...}

DyHkuua <ums>: (apr: <tunol aprymenToe>:  FUNCTION <ums> (<napametpsi>)
<CNMUCOK NEPEMEHHBIX>): <TUN> <oneparop>

{ <penctBue>;
<ums>= <peaynbrar>
3Hay ;= <pesynsTar>; END FUNCTION

8. O6GpaweHue K nognporpamme

Bbizartb <ums N0ANPOrpamMMbl>; CALL <umsa> (<cnucok napameTpos>)
(apr: <cnucok napaMeTpoB>;
pe3 <CnucoK napaMeTpoB>);

9. O6paweHune K GyHKUUM

<nepemeHHasn> ;= <ms GyHKuum> <nepemeHHas> := <Ums dyHKumMn>
(<cnucok GakTUYecKux NapameTpoB>); (<cnucok dakTnyeckux napameTpos>)
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