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ITouck naearpbHOMI
CTPYKTYPbl AAHHBIX

Tuner nanHbIxX, 06Cy>KAaBIIMECs B T1aBe 4, “3armicHast KHIDKKA CBIIIMKA , OXBATHIBA-
IOT OT/IEJIBHBIE CXEMBI JOCTYTIA K KOJUIEKIAM JAAHHBIX. A IIOCKOJIBbKY KOJUIEKIMY MOTYT
CIWJIBHO Pa3pacTarbcsi, C HPAKTUYECKON TOYKY 3PEHMS OUCHb BKHO YIIPABIATH UMM
s¢ppexTnHO. Kak ynmomuuanocs pasee, B pasHbIX CTPYKTypax AAHHBIX [IO/AEP’KIBACT-
51 9p(PeKTUBHOCTD TEX MM MHBIX ONIEPALIVIA, ¥ OHU IPEIbABISIOT PasHbIE TPEGOBaHMS
K CBOGOJHOMY IIPOCTPAHCTBY UL XpaHeHust JaHHbIX. Ecim nocrpoenne n npeo6paso-
BaHUE KOJUIEKIVI SBJIAIOTCS BAKHBIMM 33a4aMU, TO TIOUCK JIEMEHTOB B KOJIJIEKIINM,
BEPOSITHO, OTHOCUTCS K HanboJiee 4acTo BOCTPeGOBAHHBIM OLEPALISIM.

Ham nocrossaO npuxopurcest 9ro-10 nckath. V 3a9acTyio 310 mpoucxoamT He-
OCO3HAHHO, XOTsI MHOTA Mbl 6OJIE3HEHHO BOCIIPYHIMAEM JAAHHOE 06CTOSTEIbCTBO, Ha-
IpUMeEpP B XOZ€ TAKOI OOBIJCHHON JAEATEIBHOCTY, KaK MyYUTEIbHBIN IIOUCK KIIOYei
OT aBTOMAIIMHEL. YeM 60IbIle MMeeTCsl MeCT AJISI TIOMCKA M JIEMEHTOB IS 06X0/a,
TEeM TPyZAHEE HalITX MMEHHO TO, 4T0 TpeGyercst Haiitu. C rogamm y HaC HaKaIIMBAETCs
HeMaJIo apTe(aKTOB, Beb, B KOHIIE KOHIIOB, MBI — HACJICAHVKY OXOTHUKOB U COOU-
pareneri. Kpome Takux 2/1eMeHTOB peabHBIX KOJUICKIMI, KAaK MapKy, MOHETHI WK
KOJUICKLIMOHHBIE KAPTOUKM C M300PKEHVSIMU U3BECTHBIX CIIOPTCMEHOB, MBI C TOJAMU
HAKaIUIMBAEM Lie/Ible COOpaHMsl KHUT, KapTUH WM NIPEAMETOB OAeKAsl. VIHoraa sro
IPOUCXOIUT KaK MOGOUHBI 3((eKT KaKOoro-Hubyab yBiIedeHns uim crpactu. Mue,
HaIIPUMED, U3BECTEH PsIfl CTPACTHBIX JIOOMUTEIIEN JOMAIIHUX PEMOHTOB, HAKOIMBILIMX
BIICUATIAIOIINE KOJUICKLMM MHCTPYMEHTOB.

Ecnn xkHyKHAs 11071Ka OpraHnsoBasa 110 an)aBUTy WIK 110 TeMe, 2 KOJUICKLMsL Kap-
TUH SIBJISIETCS. JIEKTPOHHOM M YIMEET BPEMEHHE OTMETKM, TO IOMCK KOHKPETHO
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KHUTY WM M300PKEHNST MOXKET yIIPOCTUThCs. Ecin ske Kostekumst HacumMThIBaeT He-
MaJIO 3JIEMEHTOB, HO HE OPraHM30BaHA KaK CJIE/IyeT, TO IIOUCK B HEM MOXKET OBITH CUJIb-
HO 3aTPy/IHEH.

[TonoskeHne HAMHOTO yXy/IIAETCs, KOTAA [JEI0 JOXOAUT A0 XPAHEHMUs JaHHBIX B
37IEKTPOHHOM Buze. Beap B maHHOM ciyuae mMMeeTcsi, O CyIIECTBY, HEOT PAaHNIECHHBII
JOCTYI K MECTY UL XPAaHEHMs JAHHBIX, U IIO3TOMY 06BEM XPaHMMBIX JAHHBIX OBICTPO
pacrer. Hanpumep, o crarucruke Be6-carira YouTube kaxayio MuHyTy Ha HEro BbI-
rpy»xaercst okono 300 gacos Bugeosammceii [1].

ITouck sBnsiercsa npeo6na,ua101_uel71 3ajjadeli B PEaIbHOM >KM3HM ¥ OYEHDH BAKHBIM
BOIIPOCOM B MH(pOpMATHKE. AJTOPUTMBL ¥ CTPYKTYPBI AAHHBIX CIIOCOOHBI 3HAYMUTEIILHO
yCcKOpUTS mporecc moucka. M To, 4ro moaxoauT 1uis JaHHBIX, MHOTAA MOXKET TIOMOYb
M B XPAHEHUM ¥ U3BJICUCHMM (PUMUECKUX apTehaKTOB. DTOT OUYEHDb IPOCTON METOJ
OCBOOOJKIAET OT IIOBTOPHOTO MOMCKA KIIIOYEi OT aBTOMAIIIMHEI, €C/IM, KOHEYHO, CKPY-
IYJIE3HO €MY CJIC[OBATh.

Kitiou K 6b1cTpOMYy TTOMCKY

B ucropun us punema Muduana /Pronc u nocaednui xpecmosuiii noxod rnaBHbIi re-
poii, Mugyuana JI5KOHC, OTIIpaBIIseTcst Ha IIOUCKY JBYX OCHOBHBIX 06bekTOB. CHavana
OH TIBITACTCS HAWTU CBOEro oTIa, capa lenpn Jxonca, a sarem Bmecre ¢ Hum — Casi-
meHHeli Ipaans. byayun apxeonorom, Vinmmana /xoHc 3HaeT 06bEKTHI CBOMX TIOWC-
koB. Ha oyiHo0#t 13 cBOMX JIeKIMii OH (PaKTHYUECKM TIOSICHSIET CTY/ICHTaM CIIE/yIoIee:

Apxeoroens — amo nouck paxmos.

Kaknm ke 06pasom [eficTByeT IOMCK apXeosIOornueckoro apredaxra (1am denose-
ka)? Ecim MecrononoskeHne nckoMoro 06beKTa M3BECTHO, TO HMKAKOTO IIOMCKA, Ge3-
yc/10BHO, He Tpebyercs. B mpoTusHOM Citydae mporiecc monucka 3aBUCUT OT CJIEAYIOIINX
AByX (DaKTOPOB: Mecma noucka v TIOTEHUMATBHBIX 72)Me60dHbIxX Humetl, VI IPOCTO
KA04ell, Cy>KaloMX 06/1acTh MOMCKA.

B nucropun us punema Muduana JPronc u nocaednuii kpecmoguiii noxod riaBHbIL re-
poii mosTydaer 1o mouTe u3 BeHenmm 3anmcHyio KHIDKKY CBOETO OTIA CO CBEACHMUIMM O
CasitennoMm Ipaaste, uro BEIHY’KIaeT €ro HavaTh IOMCKM MMEHHO OTTyAa. M 3xeck mpo-
VICXO>K/IEHUME 3AIIMCHOM KHYDKKY CTyxuT VInguane /[xoncy xmodom K pasrajke, 3Ha-
YNUTEIBHO CY’KAIOIIMM IIEPBOHAYATBHYIO 06/1aCTh MOYCKA OT LIEI0T0 3€MHOTIO IIapa 10
ozHOTrO roposa. B namHoMm mpumepe 061acTh IOMCKA MIMEET ABYMEPHYIO F€OMETpUUE-
CKy10 (popMy GYKBIBHO, HO B OOII[EM 3TOT TePMMH 0003HAUAET HE4TO Hojiee AOCTPaKT-
Hoe. Hanpumep, mo6yio cTpykTypy JaHHBIX, IIPECTaBIIIONIYIO KOUIEKLMIO IEMEHTOB,
MOJKHO PacCMaTpMBATh B KaueCTBE OOJIACTH IOMCKA, B KOTOPOJ MOMKHO MCKATh KOH-
KpeTHble a1eMenThl. Hanpumep, Takoii 061acTeio momcka cry>kut cocrasieHnsii [lep-
710KOM XOJIMCOM CITMCOK TI0ZI03PEBAEMBIX, B KOTOPOM MOYKHO HAMTI KOHKPETHOE VMMl
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Hackonbko crimekn npuropsst mist noucka? Kak ob6eyxxpanocs B rase 4, “3annc-
Hasl KHIDKKA CBHIMKA , B XY/LLIEM CIy9ae IPUXOAMUTCS IPEABAPUTEILHO IPOCMATPU-
BaTh BCE JIEMEHTHI B CIIMCKE, NIPEXK/E U4eM OyaeT HaliIeH Hy>KHbI JIEMEHT, MU JKe
BBISICHATD, YTO TAKOBO JIEMEHT B CIIMCKE OTCYTCTBYET. DTO O3HAYAET, YTO CIIMCOK HE
1103BOJISIET 3(P(EKTUBHO BOCIIOIB30BATHCS KIIOUOM AJIsL Cy>KEHMsT 06/1aCTH IIOMCKA.

Yro6HI CTA/IO NOHSTHEE, II0YEMY CIIMCOK HE TOAMTCS B

Ka4eCTBE CTPYKTYPBI JAaHHBIX UL HOMCKA, LEIecoobpas- CHapysu
HO PaccMOTPETh MOAPOGHEE MPUHLMIT AEHCTBUS KIIIOYUEN. T

~ “
B nBymepHOIi 0671acTM HOMCKA KITI0Y 06ECTIEUNBAET TPAHMUILY, < Brympu>

OTIEJISIOLYIO TO, YTO HAXOAMUTCS CHAPYKYM M HE COACPIKUT

VICKOMBIi 2JIEMEHT, OT TOTO, YTO HAXOAUTCS “BHYTPU MU MO-

JKET COJEPYKATh MICKOMBIi 271eMeHT [2]. AHAIOrMYHO KII04YM 0603HAYAIOT B CTPYKType
JAHHBIX TPAHMILY, KOTOPAs MOXKET Pa3fe/IsATh Pa3HbIC YaCTH ITON CTPYKTYPHI AAHHBIX,
a CJIeI0BATEIbHO, OTPAHNYMBATH ITOMCK TIPEAeIaMu OHOM 13 ee yacteii. Kpome Toro,
KJIIOY TIPEJCTaBIsIeT co60¥ (pparMeHT MHPOpPMALNH, CBI3AHHONM C MCKOMBIM OOBEK-
ToM. B wacTHOCTH, K/TI0Y JOJDKEH OBITH B COCTOSIHMM BBISBUTH I'PAHUIYY MEXKIY dIe-
MEHTaMM, OTHOCSIIIMIMMCS K TEKYILEMY IIOMCKY, ¥ HE MMEIOIIMMM K HEMY OTHOILICHMS.

B crmcke KaKabIi 271€MEHT CIIY>KUT TPaHMUIEH, OTAE/SIONIEN IPeIIecTBYIOIe
eif 3JIEMEHTHI OT CJIEAYIOUMX 3a Heit. Ho moCcKoIbKy a/1eMeHTHl B CpeiMHe CIIMCKA He-
IOCPEJCTBEHHO HEIOCTYIIHBI M CIIMCOK BMECTO 3TOTO IPUXOJUTCS BCEr[a OOXOAMUTH
M3 OJHOIO KOHIIA B JPYTO¥i, TO €ro JIEMEHTHI, 10 CYIIECTBY, HE CIIOCOOHBI OTAEINUTD
BHEIIIHee OT BHyTpeHHero. Paccmorpum nepBeiit aemenT B crincke. OH He McKITiO4Yaer
HYMKAKOJi JIEMEHT M3 IOMCKA, KPOME Hero camoro. Beap eciy 310 He MCKOMBII a1e-
MEHT, TO TIOMCK IIPUIETCS IPOJOJDKUTE CPEy BCEX OCTAIbHBIX 37IeMeHTOB crimcka. Ho
TOT/Ia IIPU IIPOCMOTPE BTOPOI'O JIEMEHTA B CIVMICKE BO3HMKHET Ta JKE€ CaMasi CUTyarlVs.
Ecu 5ke m BTOpOIi 2/1eMEHT He OKaKETCSI MICKOMBIM, TO IIPUAETCSI CHOBA IIPOJOJDKUATh
HOVMCK CPEAiM BCEX OCTATBbHBIX JIEMEHTOB CIMCKA. besycioBHO, BTOpOIi as1eMeHT orpe-
AeJIAeTCsl KaK BHEIIHMIA 110 OTHOIIEHMIO K IIEPBOMY 3IEMEHTY CIIMCKA, KOTOPbIH He
HY>KHO IIpOBepsiTh. Ho ToT ¢akT, 4To oH yrKe 6BUT IPOAHAIM3UPOBAH, €Ille He O3HAYa-
€T, YTO MOXKHO YTO-HUOY/Ib COKOHOMUTD Ha ITOMCKE. DTO 5Ke CIIPABEAIMBO IS KOKI0-
o JIeMEHTA CIIMCKA: YTOOBI JOCTUYb JIEMEHTA B CIIMICKE, HEOOXOMMO IIPOBEPUTE TO,
YTO OIIpE/e/ISIETCSI MM KaK BHEIITHEE.

[Tpuexas B Benerpmo, Munnana J>xonc npogomkaeT cBou MOMCKM B 6ubamoTeke.
ITonck kHurM B 6MGIMOTEKE CIY>KUT SIPKUM IIPUMEPOM, AEMOHCTPUPYIOIIMM IpHU-
MEHEHME MOHATUI I'PaHMIIBI U KJIIOYa Ha IpakTuke. Korga KHuryu pacrosnaraiorcs Ha
6MOIMOTEYHBIX TIOJIKAX YIIOPAJOYEHHBIMM 110 (DaMIUINSM aBTOPOB, KK/Asl TI0JIKA He-
penxo o6o3HaYaeTcsi paMmUIMSIMM ABTOPOB IIEPBOJ 1 ITOC/IEIHEN KHUT HA 3TOJ IOJIKE.
®damMtny 3THX ABYX aBTOPOB 3aJAI0T IIPEAE/IbI, B KOTOPBIX MOMKHO MCKaTh KHUIM YKa-
3aHHOJI yacTy aBTOpoB Ha noike. [ o cymecTsy, paMmmmn sTux IBYX aBTOPOB Oompe/e-
JISIOT TPAHMILY, OTAE/IIOLIYIO KHUIY aBTOPOB B 3aJaHHBIX IIPE/E/Iax OT BCEX OCTAIBHBIX
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kunr. Jlomycrum, uto B 6ubmmoreke Tpebyercst Haiitu nosects Cobaxa backepsuaei
Aprypa Konana [loiina. B xauecrBe km0ua MOXKHO BOCIIOIB30BaThCs (haMuiInesi JaH-
HOT'O aBTOPA, YTOOBI CHAYaIA HAMTH TOJIKY C KHATAMM B COOTBETCTBYIOIINMX IIPEAe/Iax
¢damiumii aBTopos. Kak Tonpko Takas monka GymeT HalifieHa, IOMCK MOXKHO Oyner
IPOMOJDKUTH Ha CaMOJi TOJIKe. T2aKOii MOMCK OCYIIEeCTBI/SICTCS. B ABE CTA[VM: Ha Hep-
BOJI MILETCSI [TOJIKA, 4 HA BTOPOJ — KHMra Ha CaMoif mmosike. Takast crparerust momcka
OKa3bIBACTCsI BITOJIHE TIPUTOIHOM, TIOCKOJIBKY pasfieisieT 061acTh MOMCKA Ha LIe/Iblii Psift
HEOOJIBIINX He [IePEKPHIBAOIMXCS 0671acTelt (II0I0K), pasjessieMbX (haMyIisMy aB-
TOPOB KaK I'PaHULIAMIA.

[Tonck kHUr Ha GUOIMOTEUHBIX TOJIKAX MOXKHO OCYILECTBILITH 1o-pasHomy. Onmu
13 CIIOCOGOB COCTOMUT B TOM, YTOOBI IPOBEPSITH MOJIKH TI0 OYepey A0 TeX IOp, IMOKa
He Oyzer HaiijeHa noska ¢ gammmeit “Jloin”. B atom ciyvae mosnku, no cymecrsy,
BBICTYTIAIOT B Ka4eCTBE CIMCKA, a CJICAOBATETBHO, MM MPUCYLIM TaKME JKe OrpaHmye-
HMSI, KaK M CIMCKaM. 1aK, moyck no dpamusmy “JLoiin” MOXKET OTHATH He 04€Hb MHOI'O
BPEMEHY, HO €C/IM MCKaTh KHUTY 10 (amymn “Slcrepc”, TO ee IOUCK MOXKET OTHSITh
HaMHOTO 6oble Bpemern. JIummb HeMHOrme HauHyT nouck Kuury Scrnepca, HaunHas
He ¢ OykBbl A, a ¢ OykBbl SI, 4TOGB GBHICTpEE HANTH HYXKHYIO HOJIKY. [aKoii crocob
OCHOBBIBACTCsI HA IIPEIIOJIOKEHNN, ITO BCE OUOIMOTEUHbIE TIOJIKM YIIOPSIAOUYCHBI 110
(aMuIMsAM aBTOPOB M YTO Ha KOKAYIO OYKBY aadaBuTa MPUXOAMUTCS OAHA IIOJIKA, U
[I03TOMY BIIOJIHE €CTECTBEHHO HA4YaTh IOMCK KHUT flcriepca ¢ mociequeit monku B 6u-
6ymoreke, a Kauru Jloiina — ¢ IATol MOoIKM.

Musimu cioBamn, 6u6IMoTeYHBIE TIOJIKM MOXKHO PacCMaTPUBATh B Ka4eCTBE JJIe-
MEHTOB MacCyBa, POMHICKCHPOBAHHEIX OyKBaMu. MaoBeposITHO, KOHEYHO, YTO B
6uOIMOTEKE €CTh CTOJIBKO JKE MOJIOK, CKOJIbKO OYKB B ayihaBuUTE, HO PACCMATPUBAEMBbII
3/1eCh CIIOCO6 MOPKHO PACIIMPUTH [0 JTI0O0TO KOIMYECTBA MTOJIOK, IPOCTO HAYaB IOMCK
KHUT chepca C MOCJIEAHEN OJITHOM TPULATh BTOPOJ YaCTy MOJIOK. A HemoCTaToK TaKo-
ro croco6a MmomcKa 3aKI0YaeTCsl B TOM, YTO KOJIMYECTBO aBTOPOB, (paMIInm KOTOPHIX
HAYVHAIOTCSL Ha OZ(HY U Ty e OYKBY, CMWIBHO PasHMTCs (Hampyumep, aBTOPOB Ha OYKBY
“I1” mamuoro 6onbuie, yeM Ha 6ykBy “S1”). VIHbIMu crioBaMy, KHUIM pacrpe/iesIeHbl
HEPAaBHOMEPHO I10 BCEM IIOJIKAM B OMOIMOTEKE, ¥ IO3TOMY TaKasl CTPATerysi MOMCKa
HerouHa. Cjie10BaTe/IbHO, MOCETUTETIO OGMOINOTEKM TIPUIAETCS COBEPIIATh MOUCK TO
B OfIHOM, TO B JPYTOM HAIIPABJICHVM, YTOOBI HANTH IEJIEBYIO IIOJIKY. 3HAsI O HEPABHO-
MEpPHOM pacIipesie/IeHny (paMmInii aBTOPOB, MOXKHO OBIIIO OB 3HAUNTEILHO OBBICUTH
TOYHOCTB JAHHON CTPATEIMy IOMCKA, HO JAXKE CTOJIb IIPOCTAsl CTPATErMsT OKA3BIBACTCS
BIIOJIHE IIPUTOAHOJ Ha IPAKTHKE, 10 CYIIECTBY, MCKIII0Yask KaK HEYTO *BHEIIHee 6OJIb-
I110€ KOJIMYECTBO IOJIOK, KOTOPbIE BOOOGIIE HE CTOUT IIPOCMATPUBATD.

[Tonck KHMIM Ha OJHO TIOJIKE MOXKHO IPOAOJDKATh pasHeIMU criocobamu. Onnu
M3 HUX COCTOUT B TOM, YTOOBI IIPOCMOTPETH KHUIY 10 OYEPEIy WM IPUGETHYTh K
CTpaTeruu, aHUTOTUYIHOM TOM, KOTOPasi IPMMEHSIETCS 7151 0OHAPYKEHMs TTOJIOK, OIle-
HJB MECTOIIOJIO)KEHNME KHUIM TI0 ITOJIOKEHMIO KJII0Ya B IIpefesiax (paMuimii aBTOPOB Ha
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JAHHOJ KOHKPETHOIA 1oJIKe. B 06I1ieM, ABYX3TaIHbI} C110c00 IOMCKa BIIOJHE IPUTO/ICH
M OKa3bIBACTCsl HAMHOTO 60Jiee OBICTPOACHCTBYIOIMM, YeM IPSIMOJIMHEIHBI CII0co6
IPOCMOTPA BCEX KHUT 110 ovepean. S mpoBest sKcrepuMeHT B rouckax nosecru Cobaxa
bacxepsuaeii 8 mybnmanoii 6ubamoreke ropoaa Kopsamwmc, mr. Operon. M mue yna-
JIOCh HAJITM HY>KHYIO ITOJIKY 34 IISITh LIArOB, 4 KHUTY Ha IOJIKE — €IIie 32 CEMb IIIaroB.
DTo 3HAUUTE/IBHOE YIydIlIEeHNE 110 CPABHEHMIO C IIPSIMOIMHEHBIM CIIOCOOOM ITOMCKA
nepe6opoM, 0COOEHHO €C/IM YIECTh, YTO Ha TOT MOMEHT B JAHHO 616/IMOTeKe HaX01u-
710¢h 44 679 KHUT 110 Xy[IOKECTBEHHON JIMTepaType 1t B3pOC/IbIX Ha 36 IOJIKax.

Perrerne VMuanansr [[>xonca ornpasurbest 8 Benerpio, 4ro6sr HaiiTi cBOEro orua,
OCHOBAHO HAa aHAJIOTMYHOJ cTparernu. B 3ToM ci1ydae BHEIIHMIT MUP MOXKHO paccMa-
TPUBATH KaK MACCYB IEMEHTOB, COOTBETCTBYIOINX IeOrpaMuecKIM PErMoHaM, IIpo-
MHIEKCMPOBAHHBIM I10 Ha3BaHMsIM roponos. O6paTHsI agpec Ha IPYUCIAHHOI] 10 110-
YTe IOCHIIKE C 3aIMCHOM KHIDKKOM capa [enpn [koHca cayskuT Kimo4om st BeI6opa
3/IeMEHTA MAaCCUBA 110 MH/EKCY BeHerms”, YT06b! poao/pkuTh nouck. I lonck B Bene-
1y ipuBoanT Vuanany [xonca B 6ubaMOTEKY, IIe OH MILET He KHUTY, a HaArpobue
capa Puuapna, ogHoro 3 peinapeit, y4acTBOBaBIINX B ISITOM KpectoBoM moxoge. On
HallleJ Haarpobue 1mocjie Toro, Kak pasémil IVIMTKY Ha II0JIy, IOMEYEHHYIO 3HaKOM X,
YTO He GBUIO JIMIIIEHO MPOHWUM, €C/IM IIPUHSATH BO BHUMAHNE CJIEAyIOIIEE ero IpexKHee
3asIBJICHME CBOVMM CTYJCHTAM:

3narx “X” edea au 6006ue nomevwaem mecmo.

Kitrouom K 6bICTPOMY HOMCKY CITy>KUT HUIMYME CTPYKTYPHI, ITO3BOJISIONIEIH OBICTPO
Cy3uTb MoucK. eM MeHbIle “BHyTpeHHee , 0003HAYaEMOE KIJIIOUOM, TEM JIydIlIe, [10-
CKOJIBKY 3TO MO3BOJISIET GBICTPEE CBECTHM BECH ITOMCK K ICKOMOMY pe3y/brary. 1ak, ecim
pedb MAET O TIOMCKE KHUT, TO JBE CTAAMM TAKOTO ITOUCKA PA3IE/LIIOTCS Ha OJHOM CysKa-
IOITIEM TIOVCK ITABHOM IITare.

Broxkusanne B 6orrie

Hepenxo momck ckpbiBaeTcst Mo Kakoi-HUOY/Ab JIMUMHOMN B CAMBIX HEOXKMIAHHBIX
obcrosrenbersax. K konuy vcropun us ¢ounsma Muduana [bronc u nocaednuii ipe-
cmoewiii noxod rnasHbii repoit, Minpnana Jxouc, npubsBaer 8 Xpam CorHia, rae emy
IPEeCTOUT TIPEOJONICTh TPU MPEISITCTBYS, MIPEK/IE YeM BOWTH, HAKOHEI], B IIOMeIIe-
Hue, rae xpauntcst Cesirennsiii Ipaaas. YTo6s1 mpeogoners BTopoe IpersiTcreme, eMmy
HEOOXOAMMO Iepecedb BbIJIOXKEHHbIN IUIMTKOI II0JI Hajl IIPOIACTBIO. [ PyqHOCTD cOCTO-
UT B TOM, YTO JIMIIb HEKOTOPHIE IJIUTKM I10JIa HA/IEKHBI, a OCTATbHBIE OCHIIAIOTCS U
BEIyT K Y’KACHOJ CMEpTH, eCm HacTymmTh Ha Hux. [losn cocrout nmpubmamsurensuo u3
50 mIMTOK, HEPABHOMEPHO YJIOKECHHBIX CETKOJ M 0603HAYEHHBIX OT/IE/IbHBIMU OYK-
Bamu andasuta. Jloss apxeosora HermpocTa: MOPOii €My IPUXOJUTCS JIOMATh IJIUTKY
I0J1a, YTOOBI IIPEYCIIETh, A MHOIAA — M30EraTh 3TOro 000 LEHOIA.
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Hajitn Hage>xHbIE TUIMTKM, HA KOTOPBIE MOXKHO GE30IaCHO HACTYIMTD, HE TAK-TO
IPOCTO, TIOCKOJIBbKY B OTCYTCTBUE KaKUX-HUOYAb APYIUX OrPAHUYUECHUI BEPOSTHOCTD
TOIIACTh Ha TAKYIO IUIMTKY COCTAB/ISAET OMH LIAHC U3 THICSYM TPYUIMOHOB, T.€. YMCIIO,
COCTOsIIIeE M3 eMHULIBI C TATHAALATHIO HyassMu. Kiod K moucky >km3Hecrioco6Hoi
HOCIIEI0BATEIBHOCTY TUIMTOK, HAJAEKHO BEAYILEH K APYTOJi CTOPOHE TI0J1a, COCTOUT B
TOM, 4TO OYKBBI Ha IUIMTKAX NOJDKHBI COCTaBIATh ums lehova (VMerosa, t.e. “Cy-
wmii” — mmst bora B Berxom 3asere). M xotst ara mHpOpManysi, 1o CyIuecTsy, peraer
3arajKy, HeOGXOAMMO eIlle HOTPYAUTHCS, YTOOH BEUSIBUTH IIPABIJIBHYIO IIOCIEA0BA-
TEJIBHOCTH TUIMTOK. Kak HM CTpaHHO, A7 3TOTO MOTPEBYETCs 7201k, CUCTEMATNYECKN
Cy>KaIoLuii 06J1aCTh BO3MOKHOCTEI! BEIGOPA.

Ora 3agaua nopobHa urpe B 6OIII, Leab KOTOPOU — HANTU CTPOKM CBSI3AHHBIX
OykB Ha ceTke, o6pasyoruen ciosa [3]. 3agaua Vaamans [5KoHca KaKeTcst JOBOIBHO
IPOCTOIi, HOCKOJIBbKY €My yJKe M3BECTHO coBo. Ho B Gorrte moce-

XI‘ [—E uc-: JOBaTe/IbHbIE CMBOJIBI JO/DKHBI HAXOMTHCSI HAa COCEHMX IUTUTKAX;
o~ ~J TAaKOro OrPaHMYECHN UL 33a49M MPEOJOICHNS IUIMTOYHOTO I10JIA
J ,‘S 21 ser, a creforarenso, mveercs Kysia 60JIbIle BO3MOKHOCTEN, KOTO-
Of- _H. prle HeobxoMMO paccMoTpeTh Vuanane [koHcy, 9TO CylecTBeH-

HO 3aTPYAHSCT peIlIeHne JAHHOM 3aJa4n.

YT06EI TPOIEMOHCTPUPOBATE PEILIEHNE 33/[a4M ITOUCKA, TOITYCTUM PaJy IPOCTOTHI,
YTO IOJI COCTOUT U3 IIECTH PSIOB, A KOKIBIN U3 HUX — M3 BOCBMU IUIMTOK C Pa3HbIMM
OykBamy, 4TO B uTOre cocrassieT 48 mmrok. Eci npasmibHeLil myTh cocTonT 13 04-
HOJ IUIMTKY B K&KJOM PsiLy, TO BCEro mmeercst 8x8x8x8x8x8 = 262 144 Bo3aMOXKHBIX
IyTeii Yepes Bce BO3MOXKHbIE KOMOMHAIMM IUIMTOK B ItecTy psipax. M jmme oqvu us
STHX IIyTeli OKa3bIBACTCSI MIPABV/IbHBIM.

Kak >xe Torna Mugnane /Ixoncy Haiity npaBmibHbI IyTh? PyKoBOACTBYSICH KITIO-
YEBBIM CJIOBOM, OH HAXOIUT IUINTKY C OYKBOIi / B IIepBOM psily ¥ CTAHOBMUTCSI Ha Hee.
Oro camo 1o cebe 0603HAYACT MPOIECC IOMCKA, COCTOSIINIA M3 HECKOIBKIUX CTaIVIii.
Ecnm 6ykBEI Ha IUIMTKAX PacrojO>KeHHl He B alndaBUTHOM mopsiake, To Vuamane
JI>xoHCy npuaeTcst mpocMaTpUBATh MX IO OUEPEAN 10 TEX IOP, II0Ka He OyaeT HaijieHa
wmmTKa ¢ 6ykBoii /. CtaB Ha Hee, OH ITPOJOJDKAET MOUCK IUTUTKM C OYKBOJI ¢ BO BTOPOM
psy M T.A.

Ecmn moouepeHblii MOMCK HAIIOMMHAET BAM IOMCK JIEMEHTA B CIIMCKE, BB COBEP-
IIIEHHO TIpaBhl. VIMeHHO 3T0 1 poncxoamT B faHHOM Citydae. OT/mame COCTOUT B TOM,
YTO MOVCK B CITVICKE TIOBTOPSIETCSI B KOKIOM PsIAly, T.€. KOKIOTO CUMBOJIA B KJITIOUYEBOM
ciose. V1 B 3TOM COCTOMT MCTMHHAsI CMJIA JAHHOTO METoJa momucka. Paccmorpum, urto
IPOMUCXOAUT B 06IACTH NOUCKA, [Jie HACUUTHIBACTCS BCero 262 144 BOZMOXKHBIX Iy Teil
yepes ceTKy ImToK. Kakias rmmrka B iepBoM psijty 0603HAYaET PasHyIO OTIPABHYIO
TOYKY IyTH, KOTOPBI MOXKET OBITh PoJo/DKeH 8X8x8x8x8 = 32 768 pasusimu cro-
cobamy BEIGOpA pasHBIX COYETaHMI OYKB M3 ILATM OCTaBLIMXCS PsOK IUMTOK. Ecin
Munnana JxoHc HajiaeT mepByio IUIMTKY, 0003HAUYEHHYIO, CKaXeM, OykBoii K, OH,
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KOHEYHO, He CTAHeT Ha Hee, TOCKOJIbKY OHAa He COOTBETCTBYeT TpebyeMoii 6ykse /. DTum
€IAVMHCTBEHHBIM PEIIICHMEM OJJHMM MaxXOM OTMeTaeTcsl B ob1reM 32 768 oCTaIbHBIX ITy-
Tl M3 06/1aCTM MTOUCKA, @ UMEHHO — TEX IIyTel, KOTOPBIE MOTYT ObITh C(DOPMIUPOBAHBI,
HA4MHAs C IUIMTKK, 0603HaueHHOI 6ykBoii K. V1 To ke camoe coKpaliieHne BOZMOSKHBIX
IIyTEN MPOUCXOJUT C KaKIOM IIOCIENYIOIIEN OTBEPra€MOi IUINTKOM B IIEPBOM psAy.

Kak tonpko Muanana /[>xoHc HaiiaeT NpaBUIbHYyIO IUIMTKY, 00JIACTh IIOMCKA CO-
Kparurcs eie 6osbine. Beqp Kak TONBKO OH CTaHET HA IUIUTKY, MPOLECC MPUHATHS
pellieHMsT B IEPBOM PsIAy 3aBEPIUMTCS, U 00JIACTh IOUCKA CPa3y Ke COKPATUTCS O
32 768 myreii, KOTOpBIE MOTYT GBITH CHOPMUPOBAHBI B OCTABIIMXCS ISITH psiaax. [ 1pu-
HSB B 00IIleM He GOJIbILIE CEMM PEILEHMIA, KOTOpPHIE TPeOYyIOTCsI, eC/u MIUTKA C OyK-
BOJi / OKa3bIBaeTCs MOC/IeHEl B iepBoM psiny, Muamana [xoHc cokparraer 061acTh
HoMCKa B BoceMb pad. V Tak oH mpogo/mKaeT AeiCTBOBATH BO BTOPOM PSifly IJIUTOK,
4TO6BI HaliTH OYKBY ¢. I cHOBa 061aCTh MOMCKA COKPAIIAETCSI B BOCEMb pas, T.€. 10
4096 myreit, ¢ moMorpio He Gosee cemu perennit. Kak tonsko Vupmana Ixouc ro-
CTUTHET TOCJICAHETO Psia, Y HEro OCTAHETCsl BOCEMb BO3MOJKHBIX ITyTeii, ¥ CHOBA eMy
noTpebyeTcst MPUHATDH He 60Jiee CeMM PEIeHNI, YTOOH! 3aBEPUINTD CBOM IyThb. B xyn-
IIeM C/Iydae /it oMcKa eMy notpebyercst caenarb 6x7 = 42 “mara” (1 b 1mects
OYKBaJIbHBIX 1LIATOB), U 3TO 3aMEYaTEIbHO 3((EKTUBHBIN CIIOCO6 MOMCKA OFHOIO 13
262 144 BO3MOKHBIX ITyTEIA.

Tpynnas 3agaua, kotopyio ynanocs peumts VMuanane [roHcy, nmeer HekoTopoe,
XOTsI ¥ HE COBCEM OYEBMIHOE, CXOJCTBO ¢ 3afadeii [ensess u Iperens. B o6onx ciyuasx
[JIABHOMY T'€POIO IPUXOAUTCS MCKAaTh OE30IaCHbII MyTh, KOTOPBIA COCTOUT M3 IIOCTIE-
JOBATEIBHOTO Psiia OTMEYEHHBIX MeCT: B ucropuu lensesns u Iperens — kamerkamu,
a B ucropun VMuguansr /[>ronca — GykBaMy Ha IJIMTKAX 110714, HO ITOMUCK CJIEAYIOLIEIO
MECTOIIONIOXKEHMsI Ha 000MX MyTsix pasuutcst. B wacrrnocrn, lensemo u Iperens gocra-
TOYHO HaTH 106071 KaMeIIeK, XOTsI OHM [JOJ/DKHBI CJICAUTH 33 TE€M, YTOOBI He 00X0-
AUTH IOBTOPHO Te JKe CaMble KaMeIKy, Toraa Kak VMuanane /[>xoHcy Tpebyercs HaiiTn
IUINTKY C KOHKpeTHOI O6ykBoit. O6a oTu npumepa elrfe pas mogdepKuBaOT Poslb IPe-
CTaBJICHVSI B BHIUMCICHUM. TpyaHas 3agada, KOTOPyIO npuxogurcs pemars Viuamuane
JI>KOHCY, IeMOHCTPUPYET, B YACTHOCTH, YTO MOC/IEJOBATEILHOCTD 03HAYA0IMX (GYKB)
JUISL OTJEJIBHBIX IUIMTOK CaMa 10 cebe CIYKUT elije OAHUM o3HavaonmM (cioso lehova)
asst mytu. A TOT (akT, uTo c10BO lehova 0603HAIAET MCKOMBII Iy Th, HAITISAHO MOKA-
3BIBACT, HACKOJIHKO 3HAYMMBIM M BXKHBIM B PEATbHOM MUpPE CTAHOBUTCSI BBIUYMCIICHNE,
KOTOPOE IIPOCTO COCTOUT B ITOVCKE CJIOBA.

Crnoco6, xotopeim VMuanana JIPKOHC OTBHICKMBAET KJIIOUEBOE CIOBO Ha CETKE IJIN-
TOK, TOYHO COOTBETCTBYET TOMY, KaK MOXXHO 3(PEeKTMBHO HAJTH CIIOBO B CJIOBApeE,
Cy3¥B ITOMCK CHa4YasIa 0 Psifa CTPAHMUII, COAEPIKAIIMX CITOBO, HAYMHAIOII[EECS HA Ty JKe
camyio GyKBY, 4TO ¥ KJIIOYEBOE CJIOBO, a 3aTeM [0 elile 6osee Y3KOTo psifia CTPaHMII,
COOTBETCTBYIOIIMX IIEPBOJE ¥ BTOPOIL GyKBaM MCKOMOTO CJIOBA, ¥ TaK Jajiee 0 TeX IIop,
II0Ka CJI0BO He OyzeT HaiiieHo.
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Yro6s! sydllle IOHATh CTPYKTYPY AAQHHBIX, CKPBIBAIOIIYIOCS 33 CETKON IIJIMTOK U
nenasornieit mouck Vuamansr J[roHca cTob o3 PeKTHBHEIM, CIIEAYEeT paCCMOTPETh eIIle
OJVIH CIIOCOO IIPECTABJICHNS CJIOB U CI0OBAPEl], B KOTOPHIX AJISI OpPraHm3anym obiaactu
IIOMCKA MIPUMEHSIOTCS I€PEBbSL.

CiroBapHsIii moacuer

B rnase 4, “3anmcHas KHYDKKA CBIIMKA , GbUIA ONMCAHA CTPYKTYpa JAHHBIX Jepe-
Ba. B wactHOCTH, reHeanornyeckoe AepeBo MOCIYKIIO IPUMEPOM UL TOTO, YTOOEL
IPOAEMOHCTPUPOBATH MOPSIJOK BEIYMCIICHNMS CIIVICKA HAC/ICAHMKOB M IIPUOPUTETA UX
HaC/IeOBaHysl. B Xoje 3Toro BermciieHyst GBI BBIIOJIHEH OOXOM BCETO AEpPeBa, Ipu
KOTOPOM IPUIIIOCH OCETUTh KKABIA €ro y3esl. JlepeBbst OT/IMYHO MOAXOLST M IS
HO/ICPIKKY TIOUCKA 3JIEMEHTOB B KOJUIEKIMI. B 9TOM Ciydae yaisl JepeBa UCIONb3Y-
IOTCSL C IIEJIBIO HANIPABUTD IIOVCK II0 €MHCTBEHHO BEPHOMY IIyTH M HAMTH TPeOyeMBblit
JIEMCHT.

Paccmorpum eme pas TpyaHyo 3ajady, KOTOPYIO IPUILIOCH pemars VIHanane
Ixoucy. B dunbme Muduana [bronc u nocaednuii kpecmossiii noxod ero nepsbiit mar
IPMBOAMT K JPAMATHYHOI CLICHE, B KOTOPOJ OH €1Ba He NOTH0, CTaB HA HEHAIEKHYIO
winTKy. Vlcrons3ys Hatmcanue Jehova KIo4eBoro CoBa, OH CTAHOBUTCS Ha IUIUTKY C
OYKBOJ /, KOTOpPast IOMAETCs IO/ €ro CTYIHSAMM. DTO SICHO [OKA3bIBACT, YTO paccMa-
TpyUBaeMast 31eChb TPyAHAs 3a/aua (PAKTUIECKY OKA3bIBACTCS ellle Gosiee TPYAHOM, YeM
KKETCsI Ha IIEPBBII B3I, NOCKOIbKY Y MHnmanst [[koHca HeT 110y1HOI yBepeHHOCTH
B IPaBMJIbHOCTY HAIMCAHMS KIO4eBoro ciosa. [lommumo Gyks /u J, xiodeBoe ciio-
BO MOJKET HaYMHATHCsE 1 ¢ GykBol Y. Kpome Toro, mmerorcst gpyrye BO3MOXKHBIE MMe-
Ha bora, koropble B NpMHIMIE IOAXOAST AJIsL PELICHMsST JAHHOMN 3aa4, HAIpUMep
Yahweh (S1xse) u God (bor). [Jomyctum, 4to Bce 911 C/I0Ba COCTABIIAIOT BOZMOKHBIE
BapuaHThl BEIGOpa 1 uTo VHamana [I5KOHC 1 ero orer| yBepeHsl, 4TO OJHO M3 3TUX CJIOB
IEVCTBUTEIIBHO YKA3bIBACT GE30NACHBIN IyTh Yepe3 IIMTOYHBIN 101

Kaxkas >xe crparerus moaxoaut it BRIGOpa IUIMTKY, Ha KOTOPYIO CJIEIyeT CTaTh?
Ecnm Bce ynomsiHyThIe BBIILIE KJIIOYEBbIE C/I0BA PaBHO3HAYHEL, TO VHanana [IxoHc mMor
OBl YIIy4IINTb CBOE HOJIOXKEHME, BHIGPAB GYKBY, IPYUCYTCTBYIOLIYIO B HECKOIBKIUX CJI0-
Bax. /lomycrum, uto oH BEIOpas 6YKBY /, Kak 310 1 661710 Ha camoM ferte. byksa / npu-
CYTCTBYET TOJIBKO B O{HOM 13 MMeH bora, 1 110310My ecTb JIMIb OAMH U3 IIATH IIIAHCOB
(T.e. BepositHOCTH 20%), YTO TIMTKA € 3TO¥ GYKBOI ycrouTt. C Apyroii CropoHsl, Bepo-
SITHOCTB GE30I1aCHO CTaTh HA IUINTKY ¢ GyKBOI1 v cocrasisier 60%, 0CKOIbKY 3Ta GyK-
Ba IPUCYTCTBYET B Tpex uMeHax bora. J ecim kakoe-To U3 3TMX CJIOB IPaBUIBLHOE, TO
IUIMTKA C GYKBOJ ¥ OK&KETCSI HAZIEKHO, 2 IOCKOJIbKY BCE KJIIOUEBBIE CI0BA CUMTAIOTCS
B PaBHOJI CTEIICHY MIPABIIBHBIMM, TO LIAHCHI BEDKUTH BO3PACTAIOT [JISI IVIUTKM C OyK-
BOJI ¥ 110 Tpex u3 1situ [4].
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Takum 06paszom, OAXOSIIASI CTPATErUSI COCTOUT B TOM, YTOOBI
BBIYMC/IUTD CHAYaId YaCTOTHOCTb OYKB B IISATY CJI0BAX, 4 3aTEM I10-
po6OBaTh CTATh HA IUIMTKY C HaMOOJIbILEI BCTPEIaeMOCThIO. Ta-
KOE COOTBETCTBME OYKB MX YaCTOTHOCTY HA3BIBACTCSI 2UCINOPAMMOT.
Y0681 BEIUMCINTD TUCTOTpaMMy Oyks, Vnanane [Droncy npuger- o
Cs1 OPraHM30BaTh BEACHNUE IIOACYETA YACTOTHOCTU KKIO0I OYKBBIL.
IIpocmoTpes Bce C10Ba, OH MOKET MHKPEMEHTMPOBATD IIOJCYET
K&XK/IOr0 BCTPETUBILETOCs CI0Ba. Benerne noacuera pasusix Gyks
SIBJISICTCSL 3a/1a9eii, PelaeMoli ¢ OMOLIBIO TUIIA JAHHBIX CIoBaps (cM. riaBy 4, “3a-
IVCHAsI KHIDKKA CHIMKA ). B naHHOM ci1yvae kimoun ciryskar oTaeabHbIMY OyKBamu, a
CBEJICHVSI, COXPAHSIEMBIE C KKIBIM KJIIOYOM, — YaCTOTHOCTBIO GYKBEI KJIIOYA.

C 0ofHOI CTOPOHBI, YTOGHI PeaM30BaTh TAKOM CI0BAPh, MOKHO GBUIO GBI BOCIIONB-
30BaTbCsl MACCUBOM C GyKBaMM B Ka4eCTBE MHJIEKCOB, HO 3TO 03HAYAJIO Obl HAIIPACHO
13Pacxo0BaTh 6oJiee MOJIOBUHBI CBOGOAHOIO MECTA B MAaCCUBE, IIOCKOJIBKY IIOACUM-
TaTh TPeByeTCsl BCEro OMMHHAALATE pasHbIX 6ykB. C Jpyroi CrOpOHSI, 1UIst 3TO¥ Leam
MOJKHO GBUIO GBI BOCIIOJIB30BATHCS CIIMCKOM, HO 1 3TO He 04eHb 3 dekTuBHO. IT06H
yOEAUTBCSI B 9TOM, AOIYCTUM, YTO CJI0BA IPOCMATPUBAIOTCS B aI(haBUTHOM IIOPSIIKE.
CrenoBarenbHO, IPOCMOTP HaumHaeTcst co cinosa God, kaxaast 6yKBa KOTOPOro BBO-
AUTCS B CIMCOK BMECTE C HAYaIbHBIM II0JCYETOM, paBHBIM 1. B mrore momywaercs
CIICIYIOLIMIA CIIVCOK:

G:1 > o0:1 > d:1

Crenyer, oxHako, MMeTh B BUAY, 4TO ecm Ayt BBoaa O6ykeel G B crmcok morpebo-
BAJICSI OJIMH I1IaT, TO /UL BBOJA OYKBBI 0 — JIBA II1ara, IIOCKOJIBKY €€ IPUIIIOCh BBECTH
nocre 6yksst G, a 17151 BBoga GyKBbI 4/ — y3Ke TP 11Iara, HOTOMY 4YTO OHA JOJDKHA GBITh
BBE/ICHA B CIMCOK 110C1e 06enx 6ykB, G 1 0. Ho Henb3st 11 BMeCTO 3TOT0 BBOAMUTD HOBBIE
Oyksbl B Hada1e crmcka? K coxxanennio, Hesb3st, IOCKOIbKY HEOOXOAMMO yOeAUTHCS B
OTCyTCTBYMM GYKBBI B CITVICKE, TIPEsK/e YeM ee BBOANTE. Clie1oBaTeIbHO, IPHUAETCS TIPO-
CMOTpETh BCE MPUCYTCTBYIONME B CIIVICKE GYKBBI, TIPEXK/E Y€M BBOJUTH B HETO HOBYIO
6yxsy. Ecim 6yksa yrKe IpuUCyTCTBYET B CIIMCKE, TO BMECTO €€ BBOJa CJIEAYET IIPOCTO yBe-
JIMYUTB €€ CYeTUMK. [aKuM 06pasoM, Ha IIEPBOE CI0BO yIKe 3arpadeHo 1+2+3 = 6 maros.

Ecmn nepetitu k cnepytomemy cnosy, lehova, To nns sBoga 6yks /, e u b B criucox
norpebyercs 4, 5 u 6 AroB COOTBETCTBEHHO, a B utore — 21 mar. [lanee cienyer
6yKBa 0, KOTOpasl y>Ke IPUCYTCTBYET B CIMCKe. ITOGHI HaliTH 3Ty GyKBY 11 OGHOBUTH €€
CYETYMK [0 2, TOTPeOYIOTCs JIMILB [BA ITara. ByKBEI v M 4 SIBJIAIOTCS HOBBIMM LS TaH-
HOTO CIIMCKA, ¥ TIO3TOMY UL MX N0o0OaBJICHMsI B KOHEIl ciycka morpebyercs 7+8 = 15
mraroB. Vrak, a1 samosHeHMsT JAaHHOTO CIMCKa noTpebosanocsk Bcero 38 mraros, a
BBITJLIIUT OH CJIEAYIOIIMM 00pasoM:

Gl—>oo02->d1—>l1—>el 5>hl—>v:1—al
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Jlist 0GHOBIEHMS B CJIOBape CYETUMKOB OYKB U3 CI0Ba Jehova morpebyercs erwe
9 waros Ha BBOA GYKBHI /M masee 5, 6, 2, 7 u 8 11aroB Ajst yBeIMYIEHNsT CIETUNKOB
OCTaIbHBIX BYKB, y’Ke IPUCYTCTBYIOLIMX B CIUCKE, YTO B UTOTE COCTABUT 75 LIATOB.
Jlst 06paboTku ABYX moCHefHuX CI0B, Yahweh n Yehova, tpeGyercs 40 u 38 miaros
COOTBETCTBEHHO, 4 B UTOTE MOJIYYAETCsE CICAYIOLMII CIMCOK, Ha 3aII0JIHEHME KOTOPOIo
norpe6osanoch 153 mara:

Gl—>o0od—>dl1>Ll >ed>hd>vi3oad—>]l>Y2>wl

Crenyer, 0{HaKO, UMETh B By, YTO BBOAUTH BTOPYIO OyKBY / u3 ciosa Yahweh ne
HY’KHO, IIOCKOJIbKY JBOJHOJ €€ y4eT ISl OJHOTO CI0Ba IPUBEIET (IIpyueM HEBEPHO) K
YBEJIMYEHUIO BEPOSTHOCTH BCTPETUTD 3Ty GyKBy (B HaweM ciaydae — ¢ 80% mo 100%)
[5]. OKkoHYaTebHbI IPOCMOTP JAHHOTO CIMCKA IOKA3BIBACT, YTO OYKBEL 0, ¢, h U 4
OKa3bIBAIOTCS CAMBIMM HAJICKHBIMM, 4 BEPOSITHOCTb BCTPETUTD VX B IIPABIIIBHOM CIIOBE
cocrasssier 80%.

Ckymocts — He Bcerga gobpoaeTesib

[1aBHBII HEZOCTATOK peanu3aluy CIOBapsi B BUJAE CTPYKTYPHI JAHHBIX CIIMCKA 3a-
KJTIOUaeTCsl B OOJIBIIMX 3aTpaTax Ha MOBTOPHBINA JOCTYH K JIEMEHTAM, HaXO/SAIIMMCS
GJDKe K KOHILY CIMCKA. B CTpyKType NaHHBIX buHapHozo depesa noucka mpespuHnMa-
€TCsI TIOTIBITKA IIPEOJI0NIETh MO0OHBIN HEOCTATOK IyTeM 60siee PaBHOMEPHOTO pasjie-
JIeHMs1 061aCTY TTOMUCKA JIVISt IOAJIEPIKKY YCKOPEHHOTO TIOUCKA. DbuHapHbLM Ha3bIBACTCS
TAaKOE [ICPEBO, Y KAKIOTO y3/1a KOTOPOTO MMEIOTCsI XOTsI ObI AiBa moToMKa. Kak ymomu-
HAJIOCh PaHee, Y3716l 6€3 IIOTOMKOB Ha3BIBAIOTCS AUCIIbAMU, Y3IIB C TOTOMKAMY — 6H)-
MPEHHUMU Y3AAMU, A Y3ETI, HE UMEIOIIMI POJUTEILS, — KOPHEGbLM.

Paccmorpum psix npumepos GunapHoro gepesa. Tak, Ha puc. 5.1, cae6a, mokasano
J€PEBO C €IMHCTBEHHBIM Y3JIOM, T.€. CAMOE IIPOCTOE JIEPEBO, KAKOE TOIBKO MOXKHO cebe

IPEACTaBUTb, — 3TO KOPEHb, OJHOBPEMEHHO SIBJLSIOLINIICS

/.\ Kopetb JmcToM aToro aepesa (momeueH 6yksoii ). Ha camom nerne

; /'\ Esfg‘mPEHHW 3TO JEPEBO HE OUYCHDb ITOXOXKE Ha IIOUIMHHOE JEPEBO, 10106~

o o HO TOMY KaK CIIMCOK C €AMHCTBEHHBIM JI€MEHTOM — Ha Ha-

Anem crosimii ccok. Ha puc. 5.1 mocpeamue nokasaso aepeso,
COCTOSIIIEE U3 IBYX Y3JIOB: KOPHEBOTO ¥ JIOUYEPHETO Y3714, 110-
Me4eHHOTo OYKBOJ 0, a Ha puc. 5.1, cnpasa, — 10 ke iepeBo, HO CofieprKalliee TOTO0-
HUTEJIbHBIN JOYEPHMIA y3€Il, TIOMEYEHHBIN 6yKBOI71 d v IMeIonMii ABa IOTOMKA — JIN-
CThbsI 4 M e. JlaHHBIN IIpMMep HAIJBITHO MOKA3BIBAET, YTO €C/IM OTCEYb CBSI3b Y3J1a C €ro
POAMTEIIEM, OH CTaHET KOPHEBBIM Y3JIOM OTAE/ILHOTO ICPEBa, Ha3bIBAEMOTO 72000¢pe6om
CBOETO POAMTENILCKOTO JepeBa. B aHHOM ciiydae 1epeBo C KOPHEBIM Y3JIOM d M ABYMSI
ero IOTOMKAMH, 4 U ¢, ABJSIETCs ojepeBoM yana G, Kak, BpOUEM, U AEPEBO C eAMH-
CTBEHHBIM (KOPHEBBIM) Y3JIOM 0. DTO O3HAYACT, YTO JEPEBO, 11O CYLLECTBY, SBJISACTCS
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PEKYPCUBHOE CTPYKTYPOI JAHHBIX ¥ MOKET OBITH OIIPEIEICHO CIIEAYIOLIMM 00pasoM:
JEPEBO COCTOMUT U3 €AMHCTBEHHOTO Y3/1a MJIM JKE€ U3 y3J1a C OJHUM WIM ABYMs IOAME-
PeBbsIMM, KOPHEBBIE Y3/IbI KOTOPHIX SIBJLIIOTCSI IOTOMKaMM AaHHOro yaia. Ha mogo6-
HBI/ pEKYypPCUBHBINA XapaKTep CTPYKTYpPHl JEPEBLEB YKAa3hIBAIOCh B ITIaBE 4, “3ammcHas
KHIDKKA CBHIIIIMKA , B KOTOPOJi GBI IIPEACTABJICH PEKYPCUBHEIN AITOPUTM ULt 06xo1a
IeHEAJIOrMYECKOI0 JEPEBa.

G G G

d [e]
a e
Puc. 5.1. Tpu npumepa deonunvix depesves. Caeoa: depeso ¢ edurcmeentivim y3nom.
Tocpedune: depeso ¢ kopresvim ysaom u npageim noddepesor, xomopoe npedcmasasem
coboti edurcmeennviil ysea. Cnpasa: depeso ¢ kopregvim ysa0m u Jeyma noddepeesamu.
Bee mpu depesa obaadawm ceoiicmeom bunapnoeo noucka, komopoe o3nauaem, 4mo

Y3ABL 6 1€6bIX N0DJEPEBLAX COdepIHcam SHAMEH A, MEHBULIE SHAYCHUT 6 KOPHEEOM Y3A¢,
a Y3061 6 NPAGLIX NOJIEPECLAX — SHAUCHUA, DOLVULUE, HEM 6 KOPHEBOM Y3A€

I Ipyaimn opranusaumy 6MHAPHOTO AepeBa IIOMUCKA COCTOUT B TOM, YTOObI MCIIONIb-
30BaTh BHYTPEHHME Y3JIbl B KAUECTBE TPAHNLL, Pa3/E/IOMINX BCE JOUCPHME Y3IIbl HA BA
KJIACCa: y37Ibl CO 3HAYCHMEM, MEHBILUM, YeM Y IPAHIYHOTO Y31, COACPIKATCA B JICBOM
HOJJCPEBE, A Y3JIBI C GONBIIMM 3HAYCHUEM — B IIPABOM IIOAACPEBE.

Takum pacrionokeHyeM y3JI0B AepeBa MOXKHO BOCIOIb30BAThCS UL IIOUCKA. 12K,
eci TpeGyeTcsl HaliTu KOHKPETHOE 3HAYCHME B ACPEBE, OHO CPABHMUBACTCA CO 3HAYC-
HMEM B KOPHEBOM yaJie fepeBa. Ecim o6HapyskeHO coBajeHme, TO MCKOMOE 3HAUCHME
HaJiJICHO, ¥ Ha 3TOM IOMCK IIPEKpaIaeTcst. B npoTusHOM ciyuae, ecm nckoMoe 3Ha-
YeHME OKA3BIBACTCS MEHbIIE, YeM 3HAYCHME B KOPHEBOM y3JI€ AepeBa, [JasIbHENIINiA
IIOMCK MOKHO OrPaHMYUTH TOJIBKO JICBBIM IOJJAECPEBOM. DTO M36aBIsAeT OT HEOOXO-
AMMOCTY MCKaTh 3HAYCHME B JIIOOBIX y3/1aX IPABOTO MOAJAEPEBA, IOCKOIbKY 3apaHee
M3BECTHO, YTO BCE €rO y3JIbl COAEPyKAT GOJIblice 3HAYCHNUE, YeM B KOPHEBOM Y3II€, a
CJIeJOBATEIbHO, OHO 6oJIblie MCKOMOTO 3HaveHus. Ho B moGom ciyuae BHyTpeHHMI
y3eJ1 OIpe/ie/IsieT TPaHnLly, Pasae/SIOIIyIO TO, YTO HaXOAMUTCSL BHYTpu (T.e. B JIEBOM
HOJJEPEBe), OT TOTO, YTO HAXOJUTCA CHapyku (T.e. B IPaBOM IOJJepeBe), MOA0GHO
ToMy, Kak gHeBHMK 0 Cssitom Ipaane ompenessier To, 4ro HaxoamMTcs “BHyTpM , Ha
caemyoleM mrare noyucka Juamnanoit [I>xoncom cBoero orua.

Bce Tpu nepesa, nokasanusie Ha puc. 5.1, SIBIAIOTCA GMHAPHBIMM ACPEBbSIMU 110-
ucka. B KauecTBe 3HaYEHMI OHM XPaHAT GYKBBI, KOTOPBIE MOKHO CPAaBHMBATDH 110 UX
HOJIOKEHUIO B aidasyute. UTOOH HAlITH 3HAYECHME B TAKOM JACPEBE, IPUACTCI HEOJ-
HOKPAaTHO CPAaBHMBATH MICKOMOE 3HAYCHME CO 3HAYCHNMSIMM B OTAC/IbHBIX Y3JIaX JepeBa,
OIyCKasICh COOTBETCTBEHHO I10 TIPABOMY WJIN JICBOMY IIOZCPEBY.
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Homyctum, uto Tpebyercst BHIACHUTb, I/ie HaXOAUTCs OYKBa ¢ B IPaBOM AepeBe Ha
puc. 5.1. Haunem monck ¢ kopHesoro ysia aepesa u cpasauM 6ykssl ¢ u G. Ilockos-
Ky OykBa ¢ mpeaiiecTsyer B aadasure 6ykse G, OHa OKa3bIBACTCS MEHbIIE OYKBBHI
G, M TIOMCK IPOJO/DKACTCS B JIEBOM IIOJJICPEBE, T/ie HAXOAATCs GYKBBI, 3HAUCHNS KO-
TOpBIX MeHblIe 3HadeHust 6yksel G. CpaBHuB naee GykBy ¢ ¢ GyKBON 4 B KOPHEBOM
y3JIe JIEBOTO MOAAEPEBA, MBI OOHAPY)KMM, UTO OYKBa ¢ OKasblBaeTCsl “Goblie” GYKBHI
d, a CIIeOBATEIBbHO, MOVCK IPOJOJDKACTCS B IIPABOM HOJEPEBE, KOTOPOE COCPIKUT
enmHCcTBeHHBI y3ea. CpaBHeHMe GYKBHI € CO 3HAUCHVEM B 3TOM Y3JIe 3aBEpIIIacT IONCK.
Ecnu 681 M1 nckamm GykBy f, TO ee MOMCK IpuBes 6bl K TOMY JKE CAMOMY Y31y € HO
IIOCKOJIBKY Y y3JIa € IPaBOE IO/ICPEBO OTCYTCTBYET, TO IOMCK 3aBEPILNICS OBl B y3II€ ¢
Hey/laueii — BBIBOJIOM, YTO OyKBa fB AepeBe OTCYTCTBYET.

JI0607i momck cresyer o HEKOTOPOMY IyTH B JICPEBE, M MO3TOMY BPEMsl ITOMCKA
a7eMeHTa (MM BBIBOAA 00 €ro OTCYTCTBMM B [€PEBE) HUKOIJA HE IPEBBIIIACT BPEMsI
CIIeOBAHMS TI0 CAMOMY JJIMHHOMY IIyTH OT KOPHsI K /cTy Aepesa. [lepeBo, mokasan-
Hoe Ha puc. 5.1, cnpaga, COCTOUT U3 TISATU SJIEMEHTOB, @ YT K €ro JUCTbIM MMEIOT
JUIMHY, PaBHYIO TOIBKO JBYM WM TPEM JIEMEHTAM. DTO O3HAYAET, YTO JIIOOOI 37IEMEHT
MO>KHO HaiiTyu He Gosblie yeM 3a Tpy mmara. CpaBHUTE 3TO CO CIIMCKOM M3 IISITH 3J1e-
MEHTOB, B KOTOPOM J/IsI [TOMCKA ITOCTIEHErO 3JIEMEHTA BCEra TPeOyeTcs ISITh IIaroB.

Tereps MbI TOTOBBI BHIYMCIIUTD TUCTOTPAMMY GYKB, UCIIOJIb3YSI 4711 IPEACTABIICHYISI
coBapst GuHapHOE AepeBo moucka. M B 3ToM cryuae Mbl Taxoke HauHeM co cosa God,
BBOJIsI KUKAYIO €ro OyKBY B I€PEBO BMECTE C HAYATbHBIM CYETUMKOM 3TON OYKBBI, paB-
HbIM 1. B urore Mer mosyunm npuBeneHHOE HIDKE IEPEBO, OTPAXKAIOIIEE TIOPSIIOK II0-
siBJIeHMs1 6YKB B IepeBe.

G:1 B nanHOM ciyuae myst BBoja 6ykBel G B JepeBO MOTPeGOBAICS OAMH

/ \ IIar, KaK ¥ I3 BBOZA B CIMCOK, HO /Ul BBOAA OyKB 0 u d notpebo-
d:1 0:1 BAIOCH TOJIBKO /BA IIIara, MOCKOJBKY MX Y3JIbl SBJISIOTCS ITIOTOMKAMMU

yana ¢ 6yksont G. Takum 06pasom, MBI COKOHOMIUIYM OZIMH LIIAT HA TIep-
BoM ciioBe (1+2+2 = 5 maroB ajist ero BBOAA B AepeBO B cpaBHeHmu ¢ 1+2+3 = 6 mara-
MM 711 BBOJA B CIIMCOK).

Jlis BBOAQ crlenytonero cinosa, lehova, TpeGyIOTCS IO TPY LIara Ha KOKAYIO €ro
OykBy, KpoMme GYKB 0 1 /, 1711 BBOAA KOTOPBIX TPEOYIOTCS [{BA U YETHIPE LIara COOTBET-
crBerno. Kak u nipu BBOzie B crimckn, 06paboTKa OYKBBI 0 HE IPUBOAMUT K CO3IAHMIO
HOBOT'O 2JIEMEHTA, 4 JIMILb YBEIMIMBACT HA | CYETUMK CyIriecTByomero anemenra. Crre-
JOBaTeJIbHO, A1 06pabOTKM JaHHOTO CyIoBa rmorpedyercs 18 maros, a BMecTe ¢ mpe-
ABLIYIIMM CTIOBOM — 24 1mara 1o cpasHeHuio ¢ 38 mraramu, noTpeGOBaBILIMICS [Is
CTPYKTypHl HaHHBIX crcka. C0BoO Jehova muiis He3HAUMTEIBHO V3BMEHSIET CTPYKTYpPY
AepeBa, BBOAS y3e 1uist OyKBbl /, Ha uto Tpebyercs versipe mara. Eie 3a 3+4+2+3+3
= 15 m1aros 06HOBJISIIOTCST CYETYMKM CYIIECTBYIONMX OYKB, 4TO B uTOre AaeT 39 mraros
(cpaBuute ¢ 75 1maramu, TpeGOBABIIMMMUCS IS CIIMCKA).
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Mocae BBOAA caoBa lehova [Nocae BBOA2 caoBa Jehova

W nakonew, st BBoga Kaxxaoro us cios Yahwe(h) u Yehova norpeGosanocs no 19
I1arOB, TaK YTO B UTOTE IOJIHOCTBIO JePeBO GbUIO mocTpoeHo 3a 76 mraros. M ato co-
CTaBJISAET JIMIIb IIOJIOBYMHY OT 153 1m1aroB, HEO6XOMIMBIX JIJIsl IIOCTPOCHMS CIMCKA.

G:1
d:1 / \ o:4
\ e4 I:1 /

/ AN

a4 v:3
/ \ \
h:4 J1 Y:2
/
w:1

[ IpuBenennoe BeIlle GMHAPHOE AEPEBO IONMCKA IPECTABIISIET TOT JKe CAMBIN CJI0-
Baph, YTO M CIVICOK, HO B (hOpMe, O/Iep>KMBAIOIIEli YCKOPEHHBIN ITOMCK ¥ OOHOB-
JIeHMe, 10 KpaiiHeii Mepe B obiieM ciydvae. [IpocTpancrBennbie popMbl CIMCKOB 1
J€PEBBEB TIOSICHAIOT HEKOTOPHIe pasimmums ux sdpdexkruBroctn. InmHnas u yskas
CTPYKTypa CHMCKA HEPEAKO BEIHYXK/IAET TTOMCK CJIE0BATH 110 AOJITOMY IyTU U IIPOCMa-
TpuUBaTh HeHY>KHbIE a1eMeHTHI. [Inpoxas >xe u mwiockas popma nepesa ahpekTUBHO
HAIIPaBJIAET ITOYMCK ¥ OTPAHMUIMBAET KOIMUECTBO PACCMATPUBAEMBIX 3IEMEHTOB U JIJTN-
Hy npoiifienHoro paccrosiamst. OmHako 111 6eCIpyCTPacTHOTO CPABHEHMS! CIMCKOB 1
OMHAPHBIX JIepeBbEB TOUCKA TPeOyeTCsl MPUHATE BO BHMMAHME PSIJI HOTIOJIHUTEILHBIX
0COBEHHOCTEIA.

bamancupyromas spdexTnBHOCTS

B nndopmarike pasHbie CTpyKTypHl JAHHBIX OOBIYHO HE CPABHMBAIOTCS IIyTEM IOA-
CYeTa TOYHOI'O KOJIMYECTBA IIAroB U1l KOHKPETHBIX CIVICKOB WM AE€PEBLEB, IIOCKOIbKY
3TO MOXKET CO3JjaTh HEBEPHOE BII€YAT/IEHNE (0cobeHHO 3TO KacaeTcst He6OIbIIMX CTPYK-
Typ nanHbex). Ho nake B cronn IIPOCTOM aHAJIM3E CPABHMBAIMChH ONEPALMA, UMEIOLLINAE



116 ThraBa 5

HEOMHAKOBYIO CJIO’KHOCTB 1 TPeOyIoIlye pa3Horo BpeMeHy Ha BbinosiHenne. Hampu-
Mep, YTOOBI BHIIIOJTHUTH CPABHEHME B CIIVICKE, JOCTATOYHO IIPOBEPUTH PABEHCTBO JBYX
3JIEMEHTOB, TOIZIA KaK B OMHAPHOM JiepeBe MOMCKa TpebyeTcs: OIpeaenThb, KaKOi 13
CPaBHMBAEMBIX JIEMEHTOB GOJIBIIIE, YTOOBI HAIIPABUTD IIOMCK B COOTBETCTBYIOLIEE MO/~
IepeBo. DTO 03HAYAET, YTO BBHIIOIHUTH OOJIBIIMHCTBO 13 153 omeparmii Ha/ CIIICKOM
OKas3bIBAETCs GBICTPEE M IIPOILIE, YeM HEKOTOPBIE 13 76 OIeparii Haj AePEBOM, M 1103~
TOMy He CJICAyeT IPuaaBaTh 0COO0ro 3HAYCHNS HEIIOCPEACTBEHHOMY CPaBHEHMIO JBYX
YMCIIOBBIX ITOKA3ATEIIEN.

Bmecro 3TOro MBI paccMOTpMM yBeIMUEHME BPEMEHM BBIIIOJHEHMsI OIIEpPaInii 0
Mepe YKPYIHEHMs M YCIOKHEHMsI CTPYKTyp AaHHbIX. COOTBETCTByIOIIME IIPUMEPHI
6buM nipuBeseHsl B miase 2, “OT CJ10B K Aeiy: KOrjga AeiCTBUTEIBHO IPOVICXOANUT BbI-
uncinenve” . YTo KacaeTcst CIMCKOB, TO, KaK M3BECTHO, BPEMsI BBIIIOJIHEHMS OIIePaLiyu
BBO/Ia HOBBIX JIEMEHTOB MJIM ITOMCKA CyLIECTBYIOIINMX IEMEHTOB JIMHEIHO, T.e. BpeMs
BBOJIA JJIM IIOMCKA IEMEHTOB B Xy/IIIEM CIydYae IPOIOPIMOHAIBHO JIMHE CIMCKA.
OTO coBCeM He TaK IIIOXO, HO €C/IM BHIITOHATH TAKYIO OIEPAIMI0 MHOTOKPATHO, TO
BpeMs €€ BHIITOJTHEHNS OyIeT HaKaIUIMBAThCs M0 KBAPATUYHOMY 3aKOHY, YTO MOKET
OKa3aThCsl HEJOIYCTUMBIM (BCIIOMHUTE TIpyUMep, KOrAa [eHsemo npuxomiocs 3a Kak-
JBIM HOBBIM KaMYIIKOM BO3BPAILATHCS JOMOJA).

KakoBo >xe B cpaBHEHMM C 3TUM BpeMsI BBIIIOJIHEHMsI OIIEpaIii BBOAA M IIOMCKA
a7eMeHTOoB B Aepese? Harre okonuarensHoe gepeBo moycka coctont u3 11 aeMeHTOoB;
¥ TIOMCK, ¥ BBOJ B HETO 3JIEMEHTOB OTHMMAET OT TPEX 0 ILATH LIaroB. B meiicTBuTesn-
HOCTM BPEeMsI IIOMCKA WIM BBOJA 3JIEMEHTA OI'PAaHMYIMBAECTCS BBHICOTOM JiepeBa, KOTOpas
3a9aCTyI0 OKa3bIBACTCSI HAMHOT'O MEHBbIIIE KOJIMYECTBA €ro 3JIEMEHTOB. B cbamancupo-
BaHHOM JIEPEBE, T.€. B JICPEBE, B KOTOPOM BCE ITyTH OT KOPHS K JIMCTY MMEIOT OJIMHa-
KOBYIO nHYy (+1), BEICOTA epeBa HAXOAMUTCS B L02APUPMUECKOH 3ABUCUMOCTH OT €TO
pasmepa. DTO 03HAYAET, YTO BHICOTA BHIPACTAET JIMILL Ha 1, KOT/Jja KOJIMYECTBO Y3JIOB B
aepese yasansaercs. Hanpumep, cbamancuposanHoe aepeso ¢ 15 yanamu nmeer BICO-
Ty 4, cbanancuposanHoe aepeso ¢ 1000 y3nos — Beicory 10, a ¢ 1 000 000 ysnos —
BeicoTy 20. JIorapmndmmdeckoe BpeMst BBIIIOTHEHMsI OKAa3bIBAETCSI HAMHOTO JIydIIle, YeM
JIMHEWHOE, U TI0 MEPe yBeJIMYEHMsI pa3Mepa CJIOBApsi CTPYKTYpa JaHHBIX JepeBa CTaHO-
BUTCsI BCE JIydllle B CPABHEHUM CO CTPYKTYPOJ JaHHBIX CIIMCKA.

Takoji aHaIM3 OCHOBBIBACTCS HA COAAAHCUPO6AHIBLX OVHAPHBIX IEPEBbSX IOUCKA.
A MOXXHO JI¥ TapaHTUPOBATh COATAHCHPOBAHHBIN XapaKTEp JBOUYHBIX [CPEBbEB IIPU
ux nocrpoernn? VI ecnm Henb3st, TO KakuM OyIeT BpeMst BHIIIOTHEHNS, €CIM JCPEBbsI
OKaKyTCs1 HecbamancupoBanHbiMy? OKOHUYATEIBHOE JEPEBO B PACCMATPUBAEMOM 3J€Ch
npumMepe #e c6aIaHCMPOBAHO, TIOCKOJIBKY JJIMHA ITyTH K JIMCTY € paBHA 3, TOrJa Kak
IJIVHA ITyTY K MCTy w paBHa 5. [Topsinok, B kKoTopoM GYKBEI BBOASITCS B I€PEBO, MMe-
€T 3HAYCHME U MOJKET IIPUBECTH K ITOCTPOCHMIO PA3HBIX JEPEeBbEB. 1aK, ecim BBOAUTH
OYKBBHI B TOM TIOPSIIKE, B KAKOM OHU CJIEAYIOT B CJ10Be doG, TO TIOJIyYUTCs TIPUBESCH-
HOE HIDKe OMHApHOE IepeBo IOMCKa, KOTOpoe BooOIIe He cOaIaHCHPOBAHO.
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Takoe mepeBo coBepIlIeHHO He COUTAHCHPOBAHO 1, TI0 CyTH, MO 4eM  d:1

oTamMyaeTcst ot crmcka. V 310 He Kakoe-TO pepkoe uckmodeHune. Ise \
(God n Gdo) n3 mecTv BO3MOSKHBIX MTOCTIENOBATEIBHOCTEN, COCTOSIIIX o:1
U3 Tpex OYKB, IPUBOIST K COUIAHCHPOBAHHOMY ACPEBY, a YETHIPE APY- /
I'e MOCIeN0BaTeNbHOCTN — K crmckaMm. [IpaBia, cymectByior meToast G:1

OaaHCHpoBaHMsI GMHAPHBIX [ICPEBbEB IIOMCKA, TEPSIOIIMX CBOJICTBO cOa-
JIAHCMPOBAHHOCTY I10C/IE OIIeparuii Jo6aseHns y3a0B. V X0Ts OHM U yBeIM4MBAIOT
BPEMsI BBIIIOJTHEHMsI OTIepanuy J0OaBICHMS Y3/1a, OHO IO-TIPEKHEMY COXPAHSET CBOM
JI0TapUPMUUIECKII XapaKTep.

Hakoner, 6uHapHbIe JepeBbsi IOMCKA IPUTOAHBI /151 XPAHEHVS JINIIb TAKUX Pa3HO-
BUIHOCTEJ 3JIEMEHTOB, KOTOPbIE BCETA YIOPSIAOYCHEL, T.€. O ABYX JIOOBIX JI€MEHTaX
BCErJa MOXKHO CKa3aTh, KaKOJ M3 HMX OOJIbIIE, a KAKOJ MEHbIIe. 1aKoe cpaBHEHME
TpebyeTcst A7Ist TOro, YTOOBI PEINTh, B KAKOM HAIIPaBJICHUM ABUTATHCS 110 AEPEBY, UTO-
OBl HAJITH WM COXPAHUTH B HeM 1eMeHT. Ho 17151 HeKoTOpBIX BMIOB JaHHBIX TaKye
cpaBHeHMs HegomycTuMbl. [Ipeanonokmum, 4To Tpebyercst BeCTH 3aMETKM O PUCYHKAX
CTEeraHbIX M3JEIMI M AJIs1 KOKJOrO0 PUCYHKA 3alMChIBATh TPEOYIOIMECs: TKAaHU M MH-
CTPYMEHTHI, 0OCOOCHHOCTM M BPEMsI BBIIIOJTHEHMSI CTEXKKM. ITOOBI COXPAaHUTD CBEICHNMS
O PMCYHKaX CTETaHBIX M3ZE/INii B GMHAPHOM JepeBe MOMUCKA, HEOOXOAMMO KAaKMM-TO
06pa3oM pelmTh, KaKoM U3 PUCYHKOB Gosiblie (M1 MEHbIIE) APYroro. A MOCKOJIBKY
PUCYHKM Pa3/IMgaioTCsi KOIMYECTBOM, (POPMOIE 1 I(BeTaMM (pParMeHTOB, COBEPIIICH-
HO HE OYEBN/HO, KaK IPABUIBHO YHOPSJOYUTH ITU PUCYHKU. DTO HE TAKas YK He-
BBITIOJTHMMAsI 33/1a4a, TIOCKOJIbKY OT/E/IbHBIN PUCYHOK MOPKHO CHa4YasIa PasjIoKuUTh Ha
COCTABJISIOLME €ro (PParMeHThl U OINMCATH C IIOMOLIBIO [IEPEYHsI CBOCTB (Harpumep,
KOJINYECTBA (PParMeHTOB, X (JOPM M I[BETOB), 4 3aTEM CPABHUTH PUCYHKM 110 IEped-
HSIM MX CBOVICTB (XOTsI 3TO IIOTpebyeT ONpeeIeHHBIX YCUIIMI M MOYKET OBITh HE OYeHb
HpakTUYHBIM). Takum o6pasom, 6MHAPHOE AEPEBO MOMCKA MOKET OKa3aThCsl HE CO-
BCEM NPUTOAHBIM JUIsl XPAaHEHMsI CJIOBApPsI C PUCYHKAMM CTEraHBIX mapeanii. Tem He
MeHee JUIsl pelieHNs MOX06HOI 3a1a4y MOKHO GBUTO GBI BOCIIOIB30BATHCS CIIVICKOM,
HOCKOJIBKY JIUISI CIIMCKA {OCTATOYHO BBISICHUTb, SIBJISIIOTCSI JIM B PUCYHKA OJMHAKOBbI-
MH, 9TO Ky IPOIIe, YeM X YIIOPSIA0UMBATS.

Takyum 06pazom, GuHAPHBIE JePEBbs IIOUCKA UCIIONB3YIOT CTPATErNIO, KOTOPast ecTe-
CTBEHHO ¥ 6€3 0COOBIX YCHIINIA IPUMEHSIETCS JIIOABMU [UIsI Pa3JIoXKeHMsI 3aad [TOMCKa
Ha Gosee Menkue nojdagaun. PakTuaeckn OMHAPHBIE AEPEBBS MIOMCKA OCHOBAHBI Ha
CUCTEMATU3MPOBAHHOM 1 60Jiee COBEPIICHHOM IIPHMHIMIIE M KaK CIEACTBUE IS IIPe-
CTaBJICHWsI CJIOBApeil MOTYT ObITH HaMHOTO Gosee addekTuBHbIMMU, YeM crckn. Ox-
HAKO OHM TPeByIOT GOJIbIIe YCUNii, YTOOB FAPaHTUPOBATh COATAHCUPOBAHHOCTD, U
HPUTOIHBI He [UISI BCEX PA3HOBMIHOCTEN AaHHBIX. Bce 3TO oTBevaeT BaleMy OOBIYHOMY
OIBITY IOMCKA IIPEJMETOB Ha paboyeM CTOJIe, HA KyXHe MM B rapaxke. 1aK, eciu Bbl
PEry/IIpHO TPAaTUTE yCHIINS Ha MOJJePKaHME TIOPSIIKA 1, ITOTI0Ib30BABILNCE, KIAJICTe
JTOKYMEHTBI MM MHCTPYMEHTBI HA MECTO, TO Bl CMO’KETE HAMHOTO Jierde u GsicTpee
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HaUTU HY>KHBIC ITPEAMETBRI, YE€M IIPpU IIOVICKE UX B 66CHOPH,HO‘IHOIZ CBAJIKE, KOTOPYIO BbI
ropAo Ha3bIBACTC paGquM CTOJIOM.

IIpedurcrnoe nepeso

bunapnsie nepeBbst moucka caykat 3eKTUBHOI AIBTEPHATUBON CIIMCKAaM, KOT/Ja
pedb MIET O CPAaBHEHMM TYCTOTPAMMBI 4aCTOTHOCTH GyKB B coBax. Ho 31o e oxxa
M3 PA3HOBUIHOCTEN BBIUMCICHNI, momoraonmx Vnanane J>koHcy permmrs TpyaHyio
3ajiady IepecedeHns ITIMTOYHOTO osa. J{pyrast pa3HOBMIHOCTD BBIYMCIIEHMST COCTOUT
B TOM, YTOOBI BBIIBUTH IOCJIEAOBATEIBHOCTD IUTUTOK, 00Pa3yIoIyx KOHKPETHOE CIIOBO
13 OyKB M BEIyIMX 10 6E30IIACHOMY ITyTH Yepe3 IUIMTOYHBIN TT0JI.

Kak MpI yoke onpenenmmm, ceTka COCTOUT M3 IIIECTH PsIIOB, A KK M3 HUX — M3
BocbMu GyKB, 06pasyst 262 144 pasHBIX IyTy [0 LIECTH IUIATKAM. A IOCKOJIBKY KaXK-
ABlii IIyTh COOTBETCTBYET OJJHOMY CJIOBY, CBSI3b CJIOB C ITyTSIMM MOYKHO GBUIO GBI TIpE/-
CTaBUTH C MOMOIIBIO c1oBapst. Crmcok okasascs 6u1 Hea(h(HEKTUBHBIM IIPECTABICHMCM,
IIOCKOJIbKY KJIIOYEBOE CIIOBO [ehova MorIo 6bl paciiosiaraTbcs 61voKe K KOHITY CIIVCKA, a
CJIEOBATEIIBHO, U er0 O6HApysKeHNs MoTpebGoBaIoch 651 Hemano Bpemenn. Hamuoro
Jydire 65U10 OBl BOCIIOIB30BATHCS COATAHCUPOBAHHBIM GMHAPHBIM JE€PEBOM ITOMCKA,
IIOCKOJIBKY €r0 BBICOTA OblIa ObI paBHA 18, rapaHTUMPYs OTHOCUTETBHO GBICTPOE OTHI-
CKaHMe KIo4esoro ciaosa. Ho y Hac Her Takoro mepesa, a €ro mocTpoeHme — Jejo
nonroe. Kak u B 1epese momcka, copepskainem OyKBbI, HAM HPUAETCS BBECTH KaKIbIi
3JIEMEHT T10 OT/EBHOCTH, 4 /ISl 3TOT0 MBI JO/DKHBI 6yIeM MHOTOKPATHO IPOXOIUTh B
JepeBe MyTH OT €ro KOpHs K JUCThsM. [laske 6e3 moipo6HOro aHanmaa JaHHOTO IPO-
Iiecca OJDKHO OBITH SICHO, YTO UL IIOCTPOEHMS TAKOTO JepeBa moTpebyeTcs Bpems,
6oJibI1Ice MHEHOTO [6].

Tem He MeHee IOC/IENOBATEIBHOCTD IVIMTOK MOSKHO TOBOJIBHO 3((EKTUBHO BBLs-
BuTH (He Gosiblue, yeM 3a 42 1ara) 6e3 BCAKON JOIOIHUTEIBHON CTPYKTYPhI JAHHBIX.
Kak >xe Takoe Bo3mokHO? [les10 B TOM, 4TO 1OJI, YIOKEHHBIN IUIMTKaMU C GyKBaMM,
caM 110 cebe ABJISIETCSI CTPYKTYPOJ JaHHBIX, 0COGEHHO XOPOIIIO IO ICP>KUBAIOLIEN BUJL
noucka, cosepruaemoro Muamanon [rxoucom. Takast crpykrypa gaHHBIX Ha3bIBaeTCs
npegurcruim depesom (trie) M B KaKOM-TO CTeneHN Mog06Ha GMHAPHOMY [epEBY MOMUCKA,
XOTSI M 3aMETHO OTJIMYAETCs OT Hero [7].

Hanmomunym, uto, cranossick Ha odepegHyio winTKy, Vuamnana J[>xonc cokparma-
er 06/1acTh TIOMCKa B BoceMb pa3. Heuro mogobrHoe nmponcxoaur npu mnepeMenieHnn
BHM3 110 OMHAPHOMY JIepeBy MOUCKA, B KOTOPOM 00JIaCTh ITOMCKA COKPAIAETCS BJBOE,
IIOCKOJIBKY B Pe3y/JbTaTe BHIOOpA OIHO¥ M3 ABYX BETBEIi JlepeBa MOJOBMHA Y3JIOB MC-
KJTIOYAETCs U3 TTOUCKA. AHAIOTMYHO, €C/IM He BBIOPATh IUTUTKY, 00JIACTh TIOMCKA COKpa-
TUTCSI HA OJIHY BOCBMYIO, 2 €C/IM BHIOPATh IUIMTKY — HA OJHY BOCBMYIO €€ IIPEKHETO
pasmepa. Besrp BBIGOp 01HOI IIMTKY O3HAYAET, YTO HE BHIOPAHEI CEMb OCTAIBHBIX IUIN-
TOK, 4 CJIEJIOBATEILHO, 06JIACTh IMOMCKA COKPAIIAETCsI Ha CEMb BOCBMBIX.
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Ho spmeck mpomcxoqur HeUTO MHOE, UTO M OT/IMYAET MPOUCXOJAIIEE OT IPUHIIU-
Ia AeiicTBUs GMHAPHOrO JepeBa MOyCKa. B GuHApHOM JepeBe MOMCKA KaKIBLA 3Jie-
MEHT XPaHWUTCA B OTJEIBHOM y3JIe, TOTAA KaK B ydJie IPe(UKCHOTO JiepeBa XPaHATCS
TOJIBKO OT/EJIbHBIC GYKBBI, 2 CJIOBA IIPEACTABJICHBI KK IIyTH, COCAMHSIOIE Pa3HbIE
OykBbl. ITOOBI MOHATH OT/IMYME GMHAPHOIO JepeBa MOMUCKA OT IPEPUKCHOTO AepeBa,
paccmotpum ciepytoumii npumep. Jlonyctum, 9to TpeGyeTcst IpeACTaBUTb Psi CIIOB
bat (nanka), bag (cymxa), beg (monb6a), bet (craBka), mag (cruerss), mat (KOBPUK), meg
(6aba) n met (merasw). CoanancupoBaHHOE GMHAPHOE AEPEBO IOMCKA, COEPIKALLICE ST
CJIOBA, BRIVIAUT TaK, KaK ITOKA3aHO HIDKE.

bet
b / \ t
VRN VRN
mag meg

bag beg
met

Yr0o6bl HAIITY CTIOBO bag B 3TOM AepeBe, MBI CPABHMUBAEM €I0O CO CJIOBOM bet B KOp-
HEBOM y3iie. Pesysnprar 3TOro cpaBHEHMs IOACKA3BIBAET HAM, UTO HAJO IPOJOIKUTE
HOVICK B JIeBOM nojiepese. JI7ist Takoro cpaBHeHmst noTpebyIoTcs ABa 11ara, B TEYEHUE
KOTOPBIX CPABHMBAIOTCSI JiBE TIepBbie GYKBEI 060X c10B. CpaBHMM fasiee CI0BO bag co
CIIOBOM bat B KOPHEBOM Y3JIe JICBOTO IOAACPEBA. PesybTar 3TOro cpaBHeHMs: CHOBA
HO/ICKKET HAM IPOJIOJDKUTE MOMCK B JIEBOM IO/IEPEBE, HO IIPM 3TOM HaM HOTpeby-
IOTCSI yoKe TP IlIara CPaBHEHMs, IIOCKOJIBKY ITPUAETCS CPABHUBATD BCE TPY GYKBEI 060-
ux cioB. Vl, HakoHew, cpaBHEHMe CII0BA bag O CIOBOM B KPAlHEM CJIeBa y3Je AepeBa
IPUBEZIET K YCIEIIHOMY 3aBEPIIEHMIO TOMCKa. [Ij1s1 3T0ro mocenHero cpaBHeHMs Tak-
JKe MOTPeOyIOTCS TPY 11ara, a U1 BCETO ITOMUCKA B IIEIOM — BOCEMb IIIATOB CPABHEHMIS.
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Ho 1y >ke camyio KOJUIEKIIMIO CJIOB MOYKHO IIPEACTABUTD KaK I10J1, YIOXKECHHBII TIJIAT-
KaMy 2X3, KOKIBII psi KOTOPOIO COAEPSKUT IUIMTKM € OyKBaMM HA COOTBETCTBYIOIINX
MecTax B I060M M3 CI0B. 12K, ecu KaK1oe CI0BO HAYMHAETCAA C OYyKBBI & wiam 72, TO
B [IEPBOM PsIAy AO/DKHBI HAXOAUTHCS ABE IUIMTKM C 3TMMM OyKBaMu. AHAJIOTMYIHO BO
BTOPOM Psifly IO/DKHBI OBITB JIBE IUIMTKY C OYKBAMU 4 M ¢, 2 B TPETHEM Psily — IUIUTKU
c GykBamu g .

I'onck cnoBa Ha MINTOYHOM IOy OCYILECTBIISIETCS MYyTEM CUCTEMATHYECKOro 00-
XO/ia TUIMTOYHOTO TI0J1a Psift 3a psigoM. [liist momcka Kaskaoii 6YKBEL C/10Ba 06X0O[ COOT-
BETCTBYIOILIETO Psifia IUIMTOK OCYIIIECTBIISIETCS CJIEBA HAIIPABO JI0 TEX IOp, IMoKa 6yKBa
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He 6yner Harinena. Hanpumep, 9ro6sl HaliTu CII0BO bdg HA TAKOM IUIMTOYHOM IIOJY,
Ha9IHEM IOUCK NIepBOJi OYKBHL & B mepsoM psiny. HyskHast rumrka o6GHapyxuBaercs 3a
oamH miar. Jlasee Ml nirieM BTOpyio 6YKBY 4 BO BTOPOM Psifly, AJIs Y€TO TaKoKe Tpeby-
ercst oamH mmar. V1 HakoHer, MBI MOJKEM YCIEIITHO 3aBEPIINTD MOUCK, HAlIs OYKBY ¢
B TPETHEM Psifly, /ISl Yero TAK>Ke TPeOyeTCs JIMILb OAMH 1Iar. A B IIeJIOM /ISt JAHHOTO
IOMCKa TPEBYIOTCsI TOIBKO TPY I1ara CPaBHEHVIS.

J11st momcka Ha IIMTOYHOM T0JTy TPeGyeTCsl MEHBIIIE IIAroB, YeM B OMHApHOM aepe-
BE ITOMCKA, IIOCKOJIBKY KKIyI0 OYKBY IPUXOANTCs CPaBHMBATD JIMIIb OJVH Pa3, TOI/A
KaK IIOMCK B JBOMYHOM JIepeBe NPUBOINUT K IIOBTOPSIIOLMMCS CPABHEHVSIM TIEPBOHA-
JanpHbIX vacreli cnosa. CnoBo bag npencrasisier Hanbosee 61aroNpPyUsTHBI BAPUAHT
IO¥ICKA Ha IUIMTOYHOM II0JIy, IIOCKOJIBKY KKAYIO ero OYKBY MOMKHO HaliTu Ha IepBOI
IUIMTKE. A JUISI TIOMCKA CI0BA 72¢f TOTPEOYETCsl MIECTh IIAr0B, IIOCKOJIBKY KaXK/asl €ro
OyKkBa HaXOAUTCs Ha moc/eAHel mTke B psiay. Ho xyske sToro BapmanTa nmomcka 6bTh
HE MOJKET, IMOCKOJIBKY KOKIYIO IUIUTKY IIPUXOAUTCS IIPOBEPSITH XOTsI OB OJVMH pas.
(st cpaBHeHMs1, YTOGBI HAMTY CIIOBO 726t B GMHAPHOM [epeBe MOMUCKA, IOTpebyeTcst
2+3+3+3 = 11 maros.) Hamry4mmm BapuasToM moncka B IBOMIHOM JI€PEBE SIBIIACTCS
CJI0BO bet, TOCKOJIBKY [JIsL HETO TPeGYIOTCS TOIBKO TPM I1ara CpaBHeHMs1. [eM He MeHee
II0 Mepe POCTa PACCTOSIHM OT KOPHsI JiepeBa OMHAPHBIN ITOMCK IPUBOANT K IOCTEIICH-
HOMY YBEIMYEHMIO IIATOB CPABHEHMSI. A MTOCKOJIBKY GOJIBIIMHCTBO CJIOB PACIIOIaraioT-
st 6/IVDKe K JIMCTBSIM JIEPEBa, T.€. Ha GOJIbIIIEM PACCTOSIHUM OT ero KopHs [8], B obuiem
CIydae CpaBHEHME HAYIbHBIX YaCTEH CJI0BA MPUXOAMUTCS HMOBTOPSITH MHOTOKPATHO.
DTOo 03HAYACT, YTO, KK IPABIIIO, TIOUCK B IIPE(PUKCHOM JIEPEBE OCYIECTBIIICTCS OBI-
cTpee, YeM B OMHAPHOM JEpeBe MOMCKA.

AHanorms ¢ IIMTOYHBIM IIOJIOM IIPEIIOIATaeT, YTO NPe(UKCHOE AEPEBO MOXKET
OBITH IIPEACTABJICHO B ByE TabIMI[BI, XOTs 3TO BEpHO He Bceraa. PaccmaTpuBaembiii
3/1eCh TIPUMeEp MOCTMUIACT CBOCH LIeM TOIBKO IIOTOMY, YTO BCE CIOBA MMEIOT OfMHA-
KOBYIO JUIMHY M Ha KKO¥ IO3ULIMN B CJIOBE MOTYT HAXOAMTHCS OJHU U Te Ke OyK-
Bbl. Jlomycrum, 0fiHaKO, UTO TPebyeTcs! TAKKe IPeACTABUTh CIIoBa bit (Kycodek) u big
(6onbmiosi). B srom ciydae Bo BTopoM psiy moTpebyeTcst OIOTHUTEIbHAS IUINTKA
a5t OYKBBI £, 9TO YoKE HAPYIIAeT NMPsIMOYTOIbHYIO hopmy mona. Jomonxenne gannoro
IpyMepa STUMM ABYMsI CJIOBAMYU AE€MOHCTPHUPYET elile OHy 3aKOHOMEPHOCTh, KOTOpast
B 061ieM ciy4dae He nposisisiercst. [ Ipumepsr ciioB BeIOpaHs! TakuM 00pasoM, 4TOOHL ¥
PasHbIX PePUKCOB OJMHAKOBON JIMHBI OBUIM OXHMU ¥ TE 5K€ BO3MOXKHbBIE Cy(HOUKCEL,
9TO JIOIYCKaeT COBMECTHOE MCIOb3oBanme napopmarmm. Hanpumep, o6a npeduxca,
ba v be, moryT GBITH JOIOTHEHBI Cy(HHUKCOM ¢ WIK 7, 2 3TO O3HAYACT, YTO BO3MOXK-
HOE IIPOJIOJDKEHME 060MX IPEKCOB MOXKET GBITH ONMMCAHO OJHUM PSIIOM IUIUTOK C
Oyxsamu g u 7. Ho 31oro 6onblue Heb3st yTBepsKaaTh, ecim 106aBuTh ciosa bitu big.
Ecnn nagano cnosa ¢ GyKBbl  MOKHO IPOROJDKUTE TPEMSI BO3MOKHEIMM GyKBaMm, a
MIMEHHO: 4, € U1 7, TO HAYaJIO CI0Ba C OYKBBI 72 — TOJIBKO OYKBAMU 4 1 ¢. DTO O3HAYAET,
9TO B IOCJIEJHEM CJIydae MOTPeOYIOTCs ABA PA3HBIX MPOXODKEHIL.
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Taxnm o6pasom, npedukcHOE JepeBo, KaK MPABUIO, IPEACTABIEHO 0CO60T0 posa
JIBOMYHBIM JIEPEBOM, B y3JIaX KOTOPOTO HaXOJSTCS OJMHOYHBIE OYKBBI, JICBBIE MO//1E-
PEBbSI TIPEJICTABISIOT PO/IOJDKEHNMS CJIOB, a NIPABBIE TIOAACPEBbs — aIbTEPHATUBHBIC
BapyaHTh 6yKs (1wnoc ux npogopkenns). Hanpumep, npedurchoe gepeso mis xpane-
HUSL CIOB bat, bag, beg i bet BHIDISLANT TaK, KaK MOKA3aHO HIDKE.
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Y KOpHEBOTO y3/1a fiepeBa OTCYyTCTBYET IIpaBoe pebpo, U IO3TOMY BCE CJIOBA HAYM-
HAIOTCsE ¢ GYKBHL £. A JieBoe pe6Gpo, HAIIPABJICHHOE OT KOPHEBOTO y371a b K IOALEPEBY
C KOPHEBBIM Y3JIOM 4, IIPMBOAUT K BO3MOKHBIM IIPOJOJDKECHISIM, KOTOPbIe HAUMHAIOT-
cs1 ¢ OyKBBI 4 W GYKBBI ¢, KOTOpast CIIy>KUT BO3MOJKHO aIbTEpPHATUBOM OyKBE 4 1
0603HaYaeTCst IPaBhIM OT Hee pebpom. BosmoxknocTs npogoskuts npedmkcst ba n be
OyKBOJi g WIM ¢ IIPEJCTaBJICHA JIEBBIM peOpOM, HAIIPABICHHBIM OT OYKBEI 4 K IIOAIEPEBY
C KOPHEBBIM y3JIOM g, CIIpaBa OT KOTOPOTO HAXOAMTCS €ro JOYepHuMii y3ei £ A To, 410
JIeBBIC ITOAJEPEBBST Y3JIOB 4 ¥ ¢ OAMHAKOBBI, O3HAYAET, YTO OHU MOTYT OBITH MCIIOJIb-
30BaHBI COBMECTHO. VIMEHHO 3TO 06CTOATEIBCTBO MCHONB3YETCS B IVIMTOYHOM IIOJIE,
IPE/ICTABJIAIONIEM PaCCMaTPUBAEMOE 3/IECh EPEBO B BUJE €IMHCTBEHHOTO psiia IUIN-
TOK. brarogapst TakoMy coBMeCTHOMY MCIIOJIB30BAaHMIO Y3JIOB B IIPE(UMKCHOM Jiepene
00BIYHO TpebyeTcsl XpaHUTh MEHbIIIe MHGOPMALMY, YeM B OMHAPHOM JepeBe MOUCKA.

Ecmu 8 6uHapHOM JiepeBe MomcKa KKl KII0Y HOJTHOCTBIO COJIEPIKUTCS B OT/Eb-
HOM Y3JIe, TO B IPe(MKCHOM [epeBe XPaHSIIIMECs KIIOUM PACIPEAEITIOTCS 10 BCEM
ero ysnam. Jlio6as mociaenoBaTeIbHOCTD Y3/I0B, UCXOASNMX U3 KOPHS MPe(UKCHOTO
AepeBa, CIYXKUT MPeUKCOM KaKOro-HMOYAb KIo4a. 1ak, eciu peds MAeT O IUIMTOY-
HOM TI0JI€, TO BHIOPAHHBIE ITIUTKMU CIIYKAT MPeUKCOM ISt KOHEYHOTo myTu. VIMenHO
H03TOMY IIpepUKCHOE JepeBo Tak M HadbiBaeTcsl. CTPyKTypa JaHHBIX, [IPEACTABIIIO-
masi B Bujie MpeUKCHOTO JlepeBa IIMTOYHBIA M0, NPECTABIINMIA Iepes Mupnanoii
Jl>xoHcoMm, mokasana Ha puc. 5.2.

Kak n y 6uHapHBIX iepeBbeB ITOMCKA U CIIMCKOB, Y IIPE(PUKCHBIX IePEBbEB MMEIOTCS
CBOM TIPEMMYIIECTBA M HEAOCTATKN. B yacTHOCTM, OHM IIPUTOHBI A/Is1 XPAHEHMST TOJIb-
KO Te€X KJII0Yeli, KOTOpPBIE MOTYT GBITh Pa3JIOXKEHBI Ha IIOC/IEJOBATEIbHOCTH COCTABIIA-
foumx 1emenTos. Kak B ncropun Muamansr [xonca, KoTopoMy Tak 1 He yJanoch
noyants CesiteHnsiii [paans, Tak u y cTpykTyp AaHHBIX He cyiecTByeT cBoero Casi-
menHoro Ipaans. Beibop Hanbosee moaxozsieii CTPyKTyphl JaHHBIX BCEIa 3aBUCHUT
OT TOIPOBHOCTEN €€ IPUMEHEHMS.
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Puc. 5.2. Cmpyxmypa dannsix npeduxcrozo depesa u nopadox noucka ¢ news. Caeea: npeod-
cmasaerue npedurcrozo depesa, rcsvic noddepessa Komopozo 06osnadaom (3axpyereHtsimL
NPAMOY20NGHUKAMY,) B03MONHCHBLE POCOANHCEHUA CA06A 0T GYK6bL 6 POTUINENLCKOM Y3A€, 0
npaesie noddepevs — ux arsmepramusnsie éapuarmot. [locpedune ceepxy: npedemasaenue
26015 wacmu npegurcroo depesa ¢ eude naumourozo noaa, obuue noddepesss xomopozo
pasdeasiom edunvie pads. naumox. Iocpedune enusy: mpu evibpanmnvie naumsi, 0603na4aro-
wiue Hauarvrsie ykes. croea lehova. Cnpasa: nyms no npeduxcromy depesy, nomederinii
6vL0EAEHHOLMU NONYIHCUPHBLM Pebpamu, 6edyuum K 6bL0paAHHBIM NAUMKAM, KOMOpbie 060-

SHAYUEHBL OUEPUECHHOIMU KPY2OM Y3AAMU

Ha6monas ynomunaemyio saecs cueny B puisme Muduarna [rcorc u nocaednuii ipe-
c1Mo6bLTL 70X0d, MBI TIOHMMAEM TPYAHOCTD 3aJa4M IIOUCKA IyTH 110 KIIOYECBOMY CIIOBY
Wiy TOYHOI'O IIEpEMEIICHMS T10 TE/ICBBIM IVIMTKAM, HO €1Ba JIN oﬁpamaeM BHMMAaHME
Ha PaCIO3HABAHME IUIMTOK, COOTBETCTBYIOIIMX OyKBaM KIIOUEBOT0 C/10Ba. Besp 310 Ka-
SKETCsI HAM HACTOJIBKO OYEBMIHBIM, YTO MBI 06 3TOM BooO11e He gymaeMm. V1 ato obero-
ATEBCTBO €IIie Pa3 ITOKa3bIBACT, HACKOJIBKO E€CTECTBEHHBIM SIBJISACTCS /ISl HAC BBIIIOJ-
HeHMe 3¢ dekTuBHbIX anmroputMos. Kak u B ucropmsx lensens u Iperens u [lepioka
Xomnmca, cracenne Vngyaner JIkoHca B €ro MpuK/IIOUEHMSIX OCHOBBIBACTCS Ha 6A30BEIX
IIpUMHONIIAX BBIYMCIICHU.

W makoHer, ecm Bac Bce elrie MHTEPECYET, KaK HMKOI/A HEe TEPSITh KJIIOUM OT CBOEH
aBTOMAILNHBI, 3HAJTE, YTO CAEIATh 9TO COBCeM He TpyaHo. I Ipmms nomoit, Bcerna kia-
AMTE KIIOYM B OIHO M TO K€ OTBEJCHHOE JUII HUX MECTO. DTO MECTO ¥ OyET CIIy>KUTh
KJIIOYOM 11 IIOMCKaA KJII04Ye OT aBTOMAIINHBI. XOT}I 06 sTOM BaM, BEPOATHO, Y>KC
JIAaBHO M3BECTHO.



IIpuBeaeHHE A€A B IIOPAAOK

Ecnm BBl nperniopaBaresis, TO 3HaUMTEIbHASI YACTh BaIllell pabGOTHI YXOAUT HA IIPO-
BEPKy COUMHEHMII JJIM TIPOBEJICHME SK3aAMEHOB UL YYaIlMXCs B BAIMX KIaccax. Barmra
3ajada COCTOUT HE TOJIBKO B TOM, YTOOBI IPOYNTATh COUMHEHMS OTICIbHBIX YIaII[IXCsI
M IPUHATH y HMUX 3K3aMeHbl. Hanpumep, npexxae yeM cTaBUTh OKOHYATE/IbHBIE OIICH-
KM, BaM IOTPeOyeTCst UMETh KaKOe-TO IIPEACTABIeHUE 00 yrKe BBICTaBJICHHBIX OL[CHKAX
u KpuBoii ux pacupenenenus. [ locie BricTaBIeHMs OLIEHOK OT Bac MOTPeOYeTCs BHECTU
MX B KJIACCHBIN JKypHaI M, HAKOHELl, BEPHYTh ydJalMMcsi ux paboTsl. B HekoTOpBIX
CITy4dasix KOK/IYIO M3 3TUX 33/1a4 MOJKHO PEIINTh 60siee 3 (HeKTUBHO, BBHIIIOIHNUB Ty WJIN
MHYIO COPTUPOBKY.

Paccmotpum 3amady BHeCeHMs OIICHOK B KJIACCHBIN >KypHas1. Jlake uis perenns
CTOJIb MPOCTOM 33[aYM MOXKHO NPUMEHUTHL TPU PASHBEIX AJITOPUTMA C PA3HBIMU IIO-
Ka3aTe/IsIMM BPEMEHM BBIIOJIHEHMs. Bo-1epBBIX, MOXKHO IIPOCMOTPETH BCIO CTOIKY
9K3aMEHALMOHHBIX pabOT M BHECTM OLIEHKY 3a KOKAYIO M3 HMUX B KJIACCHBIN SKypHAL
Kaxnas sksameHanmonHass paboTa M3BJIEKAETCS M3 CTOIIKM 32 KOHCTAHTHOE BPeMsI, HO
MOVICK (DaMMJINN YUAIIIErocsl B KJIACCHOM JKypHaJIe OCYIIECTBIIACTCS 3a JIorapudmmrde-
CKO€ BpEeMsl, IIPY YCJIOBMM, YTO OH OTCOPTMPOBAH IO (paMMJINMSAM, a CAM IOUCK HOCUT
OGMHApPHBIT XapakTep. Takum 06pa3oM, BpeMsI BBIIOJHEHSI 3a1a4M 110 BBOJY BCEX OlLle-
HOK B KJIACCHBII SKypHaJI IPMOOPETAET IMHEHO-T0rapupMUIeCcKmii XapakTep [1], gTO
HAaMHOTO JIy4lll€, Y€M KBaJPAaTUIHLINA, XOTs M HE TAK XOPOIIO, KaK JIMHEMHBIN.

Bo-BTOpBIX, MOXKHO ITpOCMATpMUBaTh KJIACCHBIN SKypHAI 110 (DAMIUINSM YUaIIIXCS,
a IIOTOM MCKaTh 9K3aMEHAIMOHHYIO PabOTy OYepeJHOr0 y4eHMKa B CTOIKe. B aTom
Cjlydae mepeiTy K paMuanm CJIeAyIOIIero y4JaIlerocs: B KJIAaCCHOM JKypHajie MOKHO
3a KOHCTaHTHOE BpPeMsi, HO IIOMCK pabOThl KOHKPETHOI'O YYaIl[erocsl B CTOIKE Tpebyer
IIPOCMOTPA B CPEIHEM II0JIOBMHBI CTOIIKM, T.€. KBaJAPATUYHOIO BPEMEHU B CPEJHEM [2].
[Tonp3oBaTbest TAKMM AITOPUTMOM SIBHO HE CIICAYET.

B-Tperpux, MOXKHO CHaYasa OTCOPTMPOBATH 3K3aMEHAIMOHHbIE PabOTH 110 haMu-
JIMAM, A 3aTE€M IIPOCMATPUBATh KIACCHBINM JKYPHAJI U IIAPAJUIEJILHO — CTOIIKY 3K3aMe-
HALMOHHBIX paboT. [lockoapKy cToIKa oTCOpTMpPOBaHA, a KIACCHBIN JKypHAII yIIOPs-
JOYEH, /ST BHECEHMsI KaXK/I0M OLIEHKM ITOTPeOyeTCst b KOHCTAaHTHOE BpeMsi. Bee
BMECTE IIPUBOAMUT K TOMY, YTO K JIMHEMHOMY BPEMEHM IIPOBEPKM M BLICTABJIEHNS OLlE-
HOK J00aBJIIETCS BPEeMsI COPTUPOBKM CIIMCKA paboT, KOTOPYIO MOXKHO BBIIIOJIHUTD 32
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smHeiiHo-1orapupmmudeckoe (aunapugmuueckoe') Bpemst. B obuem BpeMeHn BHIION-
HEHVS1 IAHHOTO /ITOPUTMA Ipeob1afaeT JIMHEHHO-I0rapupMudecKast COCTABIIIONIAs
BpeMEHM, TPEBOYIOIIErocst Ast COPTUPOBKM. [akuMm 06pasom, obiiee BpeMsi BBHIIIOI-
HEHMSI 3TOTO ITOPUTMA TAKOKE IMPUHMMAET JIMHEHHO-I0rapudMUIecKnii XxapakTep.
[Tonyuaercs, Takoi aIrOpUTM HUYYTh HE JIydIlle IEPBOTO, TaK 3a4eM BOOOIIE MATH
Ha JJOIIOTHUTE/IbHbIE XJIONOTHI, CBSI3AHHBIEC C COPTUPOBKOJ 3K3aMEHAIMOHHBIX paboT?
Heno B TOM, 94TO MHOI/A BOHUKAIOT CUTYALMM, KOTJa COPTUPOBKY MOSKHO BBIITOJTHUTD
ObICTpee, YeM 3a JIMHENHHO-I0rapuMmUIecKoe BpeMsi, ¥ TOIAA TPETHIL AITOPUTM CIIOCO-
6eH MOBHICUTE IIPOM3BOIUTEILHOCTD M OKa3aThCs Hanbosiee 3 (HeKTUBHEIM.

J1st pertiennst BTOpOJt 3a1aum — IOCTPOEHNST KPUBOIL pacIpe/iesIeHnst 3K3aMeHaI-
OHHBIX OILICHOK — IOTpebyeTcs co3nanme rpaduka pacnpeneneHus 6a1Ios, T.e. 0T00-
pakeHMsT HabpaHHBIX 6a/UTOB Ha KOJMYECTBO YYAIMXCS, IOy IMBIINK 3TU Gauiel. DTa
3agada nogo6Ha samade Vugmansr J[>KoHca o BBIYMCICHMIO TUCTOIPaMMBI GYKB, I10-
CKOJIBKY pacIIpefiesieHM e OL[EHOK TaKJKe SIB/IIeTCsl rucrorpamMmoii. st Beramciaenms
TAKOJ TYICTOTPaMMBI C IIOMOIIBIO CIMCKA MOTPeGyeTCsl KBafApaTUIHOE BPeMsl, a C TI0-
MOIIIBIO GMHAPHOTO fepeBa MOMCKA — JIMHEHHO-IOrapuMmudecKoe. DTy IUCTOrPAMMY
MO>KHO TaK)Ke BBIYMC/INTH, OTCOPTMPOBAB CHAYAsIa CTOIKY 3K3aMEHAIMOHHBIX paboT
1o 6ay1am, a 3aTeM IPOCTO IPOCMOTPEB OTCOPTUPOBAHHYIO CTOIIKY U IOACYUTAB, KaK
9aCTO MOBTOPSIETCSI T MM MHAS OLIEHKA. 1aK0Ji CI10co6 BIIOTIHE IIPUTOJEH, IIOCKOIbKY
B OTCOPTMPOBAHHOM CIIMCKE 32 BCEMM K3aMEHAIMOHHBIMM PabOTaMM C OJMHAKOBBIMMU
fa/utaMu CIIeyIoT 3K3aMEHAIMOHHBIE PAaOOTHI C APYTMMM, HO TOXKE OJMHAKOBBIMM GajI-
mamu. Kak u mpyu BHeceHMM OLIEHOK B KJIACCHBIN JKYpPHAJI, COPTUPOBKA HE YBEIMINBACT
BPEMsI BHIITOJIHEHVSI UJITOPUTMA, HO TIOTEHIMAIBHO MOJKET COKpaTuth ero. Ho coscem
APYTOE [0, eC/IM AMATIA30H OLICHOK HeOobI1oi. B 3TOM cityvae o6HOBIICHME MaccuBa
OLICHOK B 6aJI1aX, BEPOSITHO, OKKETCsI CAMBIM OBICTPBIM CITIOCOGOM.

M naxonern, pasgada 3K3aMEHALMOHHBIX PabOT KJIaCCy MOYKET CTaTh YPE3BBIYANIHO
MenaeHHbM aenoM. [IpeacraBere, 9TO BBI CTOMTE IEpen yUaIMMCs], IMXOPATOIHO IIbI-
TAsICh HAMTYU €ro 9K3aMEHAIMOHHYIO PaboTy B GOJIBIION CTOIKE. DTa 33/{a4a OTHUMET
HEMaJIO BPEMEHH, JaXKe €C/IM BOCIIOIb30BAThCS [UIsI €€ PeIleHNsT OMHAPHBIM ITOMCKOM.
[ ToBTOpeHme noycKa 3K3aMEHAIMOHHBIX paboT GOJIBIIIOTO YMCIIA YUAIMXCS YPE3MEPHO
3aMeJUTUT BECh IPOLIECC, AKe eC/IM OH OyeT YCKOPSITHCS [0 MEPE YMEHBIIICHNUS CTOII-
k1. B KauecTBe anbTepHATHBBI MOXKHO OTCOPTUPOBATh 9K3aMEHAIMOHHbIE PabOTHI 110
MECTOIIOIOXKEHMIO yUanmxcs B Kaacce. Ecim Mecra yuaryxcst mpoHyMepOBaHBI 1 MMe-
eTCsl CXeMa MX PACIIONIOKEHVst B Ky1acce (M1 5Ke IPOCTO M3BECTHO, TAE OHU CUJSIT), TO
5K3aMEHAIMOHHBIE PAGOTHI MOXKHO OTCOPTUPOBATH 110 HOMepaM MecT. B Takom ciryvae
BO3BpAT 5K3aMEHAIMOHHBIX paboT IPEeBPAIACTCs B JIMHEHHBIN AITOPUTM: KaK U IpU
BHECEHMY OICHOK B KJIACCHBIN SKypHAI, MOSKHO OBOMTI MECTa CO CTOIKOI B pyKax U

! TepMuH, NOCTPOCHHBII U3 CTIOB “JIMHENHBIA U “I0rapupMMUIECKMii”, 10 aHAIOTUM C UC-
LOJIB3YIOIIMMCS B aHIIOS3BIMHON /mTeparype “linearithmic”, mosyaennsim us cnos “linear” u

“logarithmic”. — Ipumeu. ped.
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BPYYMTh KKIYIO 9K3aMCHAIMOHHYIO paboTy 3a oamH mar. VI gaxe ecm coptmposka
OTHUMET JIMHENHO-I0rapu(MIUECKOE BPEMsI, OHA TOT'O CTOMT, OCKOJIbKY SKOHOMUTCS
AParoLEHHOE BPEMsI YPOKA. DTO XapPaKTEPHBII IPUMED 71pedeapumerstoz 6/4ucaeHis,
KOI7Ia HEKOTOPHIE JJAHHbIE, TPEOYIOIIMECs /It AITOPUTMA, BBIUMCIIAIOTCS O BBIIOJI-
HEHs1 9TOro aropurma. VIMEHHO Tak IOCTyIIaeT MOYTaIbOH, IPEXK/E YeM PasHOCUTD
TIOUTY, WJIM BBl CAMM, KOI/IA COCTABJIsIETE CBOA CIMCOK MOKYIIOK B COOTBETCTBUM C Pac-
IIOJIOXKEHMEM TOBAPOB Ha ITOJIKAX MarasuHa.

Copruposka okasbIBacTCsi 60J1e€ PaCIIPOCTPAHEHHBIM SIBJICHIEM, YE€M MOJXKET I10-
Ka3aTbCsl Ha MepBblii B3I/, IloMumo copTrpoBku HaGOPOB NpeMETOB, HAM PEry-
JISIPHO NPUXOUTCS PEIIATh 33/a4M COPTUPOBKYU B 3aBUCUMOCTY OT OGCTOSATENIBCTB.
Paccmorpum B KadecTBe mpuMepa MpoOIecC OAEBaHMsI, KOTAA Bbl GBICTPO IMOHMMAETE,
UTO CJIeAyeT IPUAEPIKMBATLCS OIPEEICHHOTO MOPSIKA, Ha/IeBast TPYCHI 0 IITAHOB, 4
HOCKM — 110 00yBu. COopKa Mebey, PEMOHT U TEXHIYECKOE OOCTY )KMBAHME MAIIIVHBI,
oopmIIeHMEe JOKYMEHTOB — G0IbIlast YaCTh ITUX BUIOB ACATEIHOCTH TPeOyeT BBI-
IIOJTHEHVsI HEKOTOPHBIX ICHCTBMIA B TIPaBMIBHOM rmopsigke. Jlake OIIKOIBHMKAM AIOT
3aJlaHMsI OTCOPTUPOBATH KAPTUHKM B JIOTUYHBIN Psiff COOBITMII B CKa3Kax.
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