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JlekumoHHOE 3aHATHE
no Teme Ne 3.2. «Cnucku, rpadsbl, 1epeBbs»

Henab 3aHATHSI. HU3YyYUTh CO CTYACHTAMH OCHOBHBIE CBEICHUSI O CTPYKType
uH(pOpMaInK, TaHHbIX, CIIUCKaX, Tpadax, AepeBbsX.

Bua 3aHATHSI. KJIACCHO-TPYIIIOBOE, KOMOWHHpPOBAaHHOE (IO IPOBEPKE 3HAHUM,
YMEHUI [0 NPOWIEHHOMY MaTepHally, IO M3yYECHHIO U NEPBUUYHOMY 3aKPEIICHHUIO
HOBOI'O MaTepuaia).

MeToa npoBeeHusI 3aHATHSA . TOBEJCHUE TCOPETUICCKUX CBEICHUH.
Bpemst npoBeaenusi: 2 4 (90 muH.)

OcHOBHBIE BOIIPOCHI:

1. Crpyxrypa undopmanuu. CTpyKTypa JaHHBIX.

2. Cnucku, rpadsl, 1epeBbsi, TAOTUIIBI.

3. AJropuT™M MOCTPOEHHUS JEPEBA PEIICHUN.

Jlureparypa:

1. 5 yueOnuk pazgena «OCHOBHOW y4yeOHOW JnHUTEpaTypbD» padoyell NporpaMmbl
u3ydeHuss aucummuideel: bocoBa, JI. JI. Mudopmartuka. 11 knacc. bazoBbril
ypoBeHb : yueOHuk / JI.JI. bocoBa, A. }O. bocoBa. — M. : BUHOM. JlaGopartopus
3Hanui, 2022. — 200 c. , ISBN 978-5-9963-3142-0, nmap.10, 11 rimagsr 3.

OcHOBHAas YacTh (10Be/IeHNE TEOPETHYECKUX CBEACHUI):

IlepBoiii Bonpoc: CTpykrypa nHopMannu. CTPYKTYPA JAHHBIX.

Beruncnurensubii mporiecc Ha OBM  peanusyercs, Kak HM3BECTHO, C
MOMOIIIbIO MporpaMM M JaHHbIX. Cama mporpamma TOXE€ OTHOCHTCS K JIaHHBIM.
[TosTOMy MOXHO CKa3aTh, YTO JaHHbIE OMUCHIBAIOT JIFOOYIO0 HHGOPMAIIUIO, C KOTOPOH
MoxkeT padorars DBM. Ilpu 3Tom noa uHpopmaimein moHuMaroTcs J1to0ble (GakThl U
3HaHUS 00 OOBEKTAaX PEealbHOrO MUpA, MPOILIECCAX U OTHOLICHUSX U CBA3SAX MEXKIY
HUMU. Bee naHHbIe XapaKTepu3yloTcs psSaoM aTpuOyTOB (MPU3HAKOB, PEKBU3UTOB), B
TOM YHCJIE 3HAYECHUEM.

Kpome 3HaueHus1, K TAKUM NpHU3HAKaM OTHOCUTCSI IOHATHE «THUII TAHHOTO».
Tun manHOTO OMpeAenseTcss MHOKECTBOM 3HAYEHHM JTAaHHOTO W HaOOpOM OTIEpaIlHid,
KOTOPbIE MOKHO BBIIOJIHATh HAJ OSTUMU 3HAYEHUSAMH B COOTBETCTBHUH C UX
M3BECTHBIMU cBoMicTBamMu. CleI0BaTeIbHO, TUIl JAHHOTO OIpPENEISAECT TE OINEpaluH,
KOTOPBIE JOIYCTUMBI HaJl COOTBETCTBYIOIIIMM 3HAYEHUEM.

B s3pikax  mporpaMMuUpoBaHUSi  OOBIYHO  MCHOJIB3YIOTCS — TaKue
pacnpoCTpaHEHHBbIE THUIIBI JIAHHBIX, KAk IIeJIble, BEIIECTBEHHbIE, CUMBOJbHBIE,
OUTOBBIE, YKa3aTeH U Tp.
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OCc0OEHHOCTBIO JAHHOTO TOTO WJIM MHOTO  THMA  SBJSIETCS  MPOCTOTA
OpraHu3aluy (HECTPYKTYPUPOBAHHOCTB).

CtpykTypa JOaHHBIX — 3TO COBOKYIMHOCTb 3JJIEMEHTOB JaHHBIX, MEXIY
KOTOPBIMHU CYIIECTBYIOT HEKOTOpPbI€ OTHOILICHUS, MPUYEM HJIEMEHTAMH JaHHBIX
MOTYT OBITh KaK MPOCThIE IaHHbIE (CKAISAPbI), TAK U CTPYKTYPbI JaHHBIX.

Takum 00pa3oM, CTPYKTYpPY MOKHO OMNPEIEIUTh CIEAYIOMNM 00pa3oMm: S =
(D, R), rie D - MHOXeCTBO 2JIEMEHTOB JJaHHBIX, R — MHOECTBO OTHOIIEHUH MEXKTY
AJIEMEHTAMH JTaHHBIX.

Bce cBsiz3u ogHOrO »dJe€MEHTa JaHHBIX C JAPYTMMH OOpa3yloT »JIEMEHT

OTHOILIEHH, ACCOLIMUPOBAHHBIN C COOTBETCTBYIOIINM 3JIEMEHTOM JaHHBIX.

['padmueckoe M300pakeHHE CTPYKTYPHI AOKHO OTpPaXKaTh €€ DJIEMEHTHI
JAQHHBIX U CBSI3U (OTHOILICHHUS MEXAY HUMH), MOITOMY CTPYKTYpPy YIA0OHO
n3o0paxarh B Buze rpada. [Ipu sTom BepmmHb rpada MOKHO WHTEPIPETUPOBATH
Kak 3JIEMEHTBI TaHHBIX, & OTHOIIEHUSAM MEXKY JIEMEHTaMH JaHHBIX COOTBETCTBYIOT
OpUEHTHUPOBAHHBIE TyTU UM HEOPUEHTUPOBaHHOE pedpa (puc. 1).

Takum o00pa3oM ONHCAaHHYIO U TMPEJACTABICHHYIO CTPYKTYpY JaHHBIX
Ha3bIBAIOT aOCTPAKTHOM WJIM JIOTUYECKOM, TaK KaK OHA paccMaTpuBaeTcs 0e3 yuera
ee MpeACTaBiIeHUs B MallMHHOM mamstu. Ho mrobasi cTpykTypa HaHHBIX JOJDKHA
OBITH MpejCcTaBiIeHa B MalIMHHOW mamsiTu. Takas CTpyKTypa JTaHHBIX Ha3bIBAETCS
(bu3NUeCcKol CTPYKTYpOH, CTPYKTYpOW XpaHEHHs, BHYTPEHHEU CTPYKTYypOH WIH
CTPYKTYpPOU MaMSITH.

PHc 1. HeopHeHTHPORAHHLIH (3) H OPHEHTHPORAHHLIH () rpad

Takum oOpazoM, @u3nyueckas CTPYKTypa [JaHHBIX OTpa)xaeT crnocod
MpeACTaBICHUS TaHHBIX B MAIIIMHHOMW MaMSsITH.
B o0meM cnydae Mexay JOTMYEeCKOM M COOTBETCTBYMOIIEH el (usnueckoit
CTPYKTYpPOU CYIIECTBYET pa3jIMune, CTEIIEHb KOTOPOTO 3aBUCUT OT CAMOM CTPYKTYPBI
1 0COOCHHOCTEH TOM (PM3UIECKOM CPEIbl, B KOTOPOI OHA JOJKHA OBITh OTpa)KeHA.

Hanpumep, ¢ TOUkH 3peHUst SI36IKOB TPOrpaMMHPOBAHUSI IBYMEPHbBI MAacCUB
MPEACTABISIET COOOM MPSMOYTOJNIbHYIO TaONWIly, a B TaMSATH — 93TO JIMHEHHas
MOCJIEIOBATEILHOCTh AYEEK, B KAXKJIOW M3 KOTOPBIX XPaHUTCS 3HAUYCHHE OJHOTO W3
AJIEMEHTOB MAacCHBa, MPUYEM 3JIEMEHThl MAacCUBa YIOPSAOYEHBI MO CTpOKaM (WU
CTOJIOIaM).
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Mexny noruueckoil M (U3NYECKOW CTPYKTYpOM  JOJDKEH  CYIIECTBOBATH
MEXaHH3M, MMO3BOJISIIOIINI OTOOPA3UTh JIOTUYECKYIO CTPYKTYPY B (PU3HUECKYIO.
Takum 00pazoM, KaxAyr CTPYKTYpy JaHHBIX MOKHO XapaKT€pU30BaTh €€
nornyeckuM (aOCTpakTHBIM) W (Pu3NUecKUM (KOHKPETHBIM) TIPEICTaBICHUEM, a
TaK>X€ COBOKYITHOCTBIO OTIEPAIIMi HA ATUX ABYX YPOBHSX MPEACTABIEHUS CTPYKTYPHI

(puc. 2).

Onepayun Hag NOrMYeCcKor CTPYKTYPON
. —

L J L J L 4

Norndeckan cTPyKTYpa AaHHbIX

Onepaynn Hag ch3ndeckol CTPYKTYPOR

-

¥ ¥ ¥

dursnyeckan CTPYKTYpa AaHHbIX

Puc. 2. OTobdpaKeHIe MEKIY TOTHUECKIM M (PI3HUE CKEM
NP EACTABICHIEM CTPYRTYPBI JAHHbBIX

Knaccudukauus cTpykTyp T1aHHBIX.

B 3aBUCHMOCTM OT OTCYTCTBUSI WJIM HAJIW4Msl SBHO 3aJlaHHBIX CBSI3€H MEXIY
AJIEMEHTAMHU JIaHHBIX CJEAyeT pa3iuyaTh HECBA3aHHbIE CTPYKTYpPbl (BEKTODBI,
MAaCCHUBBI, CTPOKH, CTEKH, OYEPEH) U CBA3HBIE CTPYKTYPHI (CBA3HBIE CITUCKH ).

Baxknble mpU3HaK CTPYKTYPbI — €€ U3MEHYUBOCTh — U3MEHEHHUE YHCIIa DJIIEMEHTOB
U/WIM CBSI3ed MEXJy d3JEMEHTAMU CTPYKTYpbl. 3HAUEHUE D3JEMEHTa JIaHHBIX He
UMeeTcs B BUAY, TaK KaK B ATOM CJIy4yae 3TO CBOMCTBO ObLIO OBl XapaKTEpHO IS
BCEX CTPYKTYp AAHHBIX 3a MCKIOYEHUEM, MOXET ObITh, KOHCTAHT U JaHHBIX,
xpansmuxcs B [I3Y. Ilo npu3Haky HM3MEHYMBOCTH Pa3jIMYalOT CTaTUYECKHUE,
NOJIyCTaTUYECKUE U TUHAMUYECKUE CTPYKTYPBHI.

BaxxHblli TpU3HAK CTPYKTYpbl JAHHBIX — XapakTep YIOPSIJIOYEHHOCTH €€
aneMeHTOB. Ilo 3TOMy MpuU3HAKY CTPYKTYpbl MOXHO [JE€IWTh Ha JIMHEHHO-
YIOPSAIOUECHHBIE, WIH JIMHEHHBIE, U HETMHEHHBIE.
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B 3aBucmmocTM OT  XapakTepa B3aUMHOIO PAaCIIOJIOKEHHUS JJIEMEHTOB B
[IaMATH  JIMHEMHBIE  CTPYKTYPhl  MOXKHO  pasfeNuTb Ha  CTPYKTYpBl €
MIOCJIEIOBATEIbHBIM PACIPEACICHUEM HX AJIEMEHTOB B MaMSITH (BEKTOPBI, CTPOKH,
MacCHUBBI, CTEKH, O4YE€peau) M CTPYKTYpbl C MPOU3BOJIBHBIM  CBSI3HBIM
pacnpeieieHueM 3JIEMEHTOB B MaMsTH (OJHOCBSI3HBIE, JBYCBSI3HBIC, LIMKINYECKU
CBSI3aHHBIE, aCCOIIMATUBHbBIE CIMCKH). [IpMepoM HETUHENHBIX CTPYKTYp SBIISIOTCS

MHOT'OCBSI3HBIE CITMCKH, JPEBOBUIHBIC CTPYKTYPhI U rpadoBbIe CTPYKTYpPHI OOIIEro
BUJIA.

Knaccudukaums CTpykTyp AaHHbIX

B

\CTPYKTYPbI
AAHHbIX

=== ===z r——
- F
lMpocTbie Mony AnHa- 3
Basosble Crapaeckpe cratuueckue Muueckue Sounie
_d 4 o & _ — o

o MocnegoBaTenbHble
Yucnosbie JInHenHble unun
T AMOro AOCTY
CUMBONbHLIE Bexrop Creku pa3BeTBneHHbIe Szl i
Maccuebl KoMBuHupoBaHHOTr
JNornyeckue Ouepean CBSA3aHHbIE
MHuoxecrea gocryna
MNepeyncnexHue Aexku CNUCKK
3anucu OpraHn3oBaHHbIe
WHTepsan CTpOKu Ipacdel
Tabnuupl P pasaenamu
Ykazatenu [depeBbs

Bropoii Bonpoc: Cniucku, rpadsl, 1epeBbsi, TA0IUIIbI.

Me:xagy GaHHBIMH, HCOOJB3VEMBIMH E TOH HJIH HHOH HHQOPDMAILH-
OHHOMH MOJelH, BCerja CYINecTBYIOT HeKOoTOpble CBASH, OollpelellAIHe
TY HJIH HHYI CTPYKTYPY OJaHHBIX.

BcnoMHMTEe, Kak Mbl ONpeOensany CcTPYKTYpPY MOaHHbIX MPU paccMoTpe-
HAKM aNfOPUTMOB WM nporpamm. O kKakux WHGOPMALMOHHBIX MOOESNAX
TOorga wna peds? C Kakmmum cTpyKTYpamu OaHHbIX Bbl CTaNKWMBanucke B
nporpamMmmmupoBaHmnmn?

PasnmuuaroT JHHeHHBIe M HeJHMHeHMHBIe CTPYETYPEBL JaHHBIX.

B mypece HHDOpPMATHKHA OCHOBHOH INKOJLI BE HDO3SHAKOMHAJHCE
¢ JHHeHHBIM OJHOCBAZHBIM CHHCKOM — TOCHeoBATEIBHOCTHBIO JIH-
HeliHO CBASAHHBIX 3JIeMeHTOE, OJA KOTOPLIX paspellleHbI ONepPallHH
nobDaBJeHHA 3JJeMeHTaA B NPOHSEOJIBHOE MEeCcTO COHCKA W yiajleHHEe
nwboro saemeHTa. CepAsk SJeMeHTOEB cOHCKAa OoCVIDecTBIAeTcH 3a
CYET TOro, 4YTO KaXdAbLIH JIeMeHT COHCcKA CcOJep:HT KpomMe JaHHBIX
anpec aJleMeHTaA, cJHeVIOMero 3a HEM B cHckKe. B JTaHeiifHoOM coiH-
cKe OJXA KaX@OJoTo »JeMeHTa, KpoMe IepBOoro, ecTh OpedbLIVINHE
JIEMEeHT; OJIA KaXIor0 »JIeMeHTa, KpoMe OoclelHer'?, €CTh CIIeIVED-
IIIHH SJIAeMEeHT.

YHacTHRIM cay4dYaeM JHHeHHOI'O OOHOCBASHOIN' COHCKAa ABJIAeTCH
cTek — TMoclefoBATeIRHOCTE, B KOTOPOH BKAOYeHHe H HCeKJII4YeHHe
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AJNEMEHTOEB OCYINEeCcTBIAKTCA C OflHOH HW TOH e CTOPOHBL BTOM MO-

CleJOBATENThHOCTH.
ElI[é OMHHM YaCcTHBRIM CIVYacM JHHEHHOTD OTHOCEASHOTO CIHCEKA
ABJAeTCA OdYepelb — OOCIeNOBATENIBHOCTE, ¥ RDTDPOﬁ BEJHOYEHHE

BJIEMEHTOB MPOMB3BOJMTCA € OJHOH CTOPOHBI MOCJHEJOBATEIBHOCTH, a
AcKJIOYeHHe — ¢ apyroi. CropoHa, rfie NpOUCXOAWT BKJIIOYEHHE aJe-
MEHTOB, HABHIBAETCA XBOCTOM; CTOPOHA, TJ/leé TPOHMCXOJHT HCKIIOUYE-
Hue — roxoBoi. IloHATHe oYepenH KaK CTPYKTYPH JAaHHEIX OYEHb
Oru3ko K OBITOBOMY NOHATHIO «0dYepefb» (pHc. 3.2).

Puc. 3.2. HiumocTpanua MOHATHAA «odepe/k»

Moaymaiite, kakas CBSI3b MeXAY CTEKOM U cleaylowmmMn obbeKTamu:

Moyemy crek sBnsieTca cTpyktypoit Tuna LIFO (ot anm. Last In, Firts
Out — nocneaHUM MpPULLEN, NepebIM YLWEn)?

Moyemy oyepenb asnsercsi cTpyktypoit Tuna FIFO (ot aurmn. First In,
First Out — nepBbIM NpULLEN, NepBLIM yLEn)?

IIpuMepsl HeJIMHEHHBIX CTPYKTYP JAQHHBIX BaM Takke XOpPOIIO
U3BeCTHBI — 9T0 Tpadsl M JiepeBbd (puc. 3.3).

I'pap — oT0 MHOMKECTBO dJIeMeHTOB (BepIIMH TIpada) BMecTe ¢
HAOOpPOM OTHOINEHHH MEKAY HUMH.



Puc. 3.3. IIpuMeprl rpadoBEIX CTPYKTYP

I'pad ABIsieTcad MHOIOCBASHOH CTPYKTYPOH, obiajamlnei cliefyio-
MAMHA CBOMCTBAMH:

1) Ha KasKJBIA BJleMeHT Mo;KeT OBITE IPOM3BOJILHOE KOJHYeCcTBO CCHI-

JIOK:

2) KayKJBIH 2JIeMeHT MOJKeT HMeTh CBA3h ¢ JIIOOBIM KOJIHYEeCTBOM

IPYTHX 3JIeMeHTOR;

3) Kask/aA CBABKA MOKET MMETh HAIpPaBJIeHHE W Bec.

Henanpapnennas (0e3 cTpeskH) JHHHA, COSNUHAIIAA BepPIIHHBI
rpada, HaskiBaercs pedOpom. Jlmama HanparneHHaA (co cTpenKoH)
HaseIBaeTcsa Ayroi. IIpm sTom BepmuHA, H3 KOTOpPOH Jyra HCXOJHT,
HAa3LIBAETCH HAYAJNBLHOHM, a BepIIMHA, Ky[a Ayra BXOQHT, — KOHEUHOH.
I'pad HasbiBaeTcd HEOPHEHTHPOBAHHBIM, €CJIH €r0 BepIIHHBI COeJHHEe-
Hbl pébpamu. Bepmunbsl opHeHTHpoBaHHOrOo rpada coejHHeHBI AyTa-
Mu. I'pad HaswiBaeTcsd BaBellleHHBIM, €CJH €ro BepIlHHLEI MM pébpa
XapaKkTepH3yoTcs HEeKOTOPOM JONOJHHUTENbHON HWH(popMamueid — Be-
caMH BepINHH HIH pebep.

I'patdhsr ABIAMOTCA OCHOBHBIM CPEJACTBOM [JIA ONHCAHHA CTPYKTYP
CI0KHBIX 00beKkTOoB. C MX IIOMOIIBI0 MOKHO OIOHMCATH BHEIYHCIHTENb-
HYIO ceTh, TPAHCIOPTHYIO CHCTEMY, CXeMYy aBHAJIHMHHK H J[pyrHe 00b-
eKTHI.

OpHoil M3 pasHoBHAHOCTeH rpada sABIfeTcA JepeBo.

JlepeBo0 — 5TO COBOKYIHOCTE 3JIeMEHTOB (BepIIMH), B KOTOPOH BHI-
IeleH ONWH 3JIeMeHT (KOpDeHB), a OCTAJIbHEIE 3JIeMEHTH pas0OHTH Ha
HellepeceKallllHecd MHO:KecTBa (HoinepeBbd). Kaskioe nopngepeBo ABJIA-
eTcs JIepeBoM, 4 ero KopeHb fABJfAeTcd NMOTOMKOM KOpHA Jepesa, T. e,
BCe 3JIeMEeHTHI CBA3aHBI MexJy cobol OTHOIIeHWeM <Ipeiok — IIoTO-
MOK». B pesyawsTaTe obpasyeTcd HepapxXwdecKad CTPYKTYpa BepIIHH.

YacTHRIM ciIyYaeM JepeBa ABIAeTcA OHHaApHOE JepeB0, B KOTOPOM
KasKJad BepIIHHA MOKET HMeTh He Oolee JBYX IOTOMKOB.

JlepeBbA HCHOABL3YVIOTCH AJIA NPENCTABIEHHA POACTBEHHBIX CBA3eH
(reHeaslorm4ecKkoe JiepeBo), A onpejelleHHs BBIMIPBIITHOM cTpaTerny

B HUI'Dax H T. JI.



Emé oxsoll 3HakoMoll BaM CTPYKTYPOH JAAHHBIX ABIAKTCA TadIIM-
IIbI, COCTOAIIHE W3 CTPOK H rpad (cTonbmoB, KOJOHOK), mepecedeHHE
KOTOPBEIX 00pasyoT AdedKH. TablHIsl DpHMeHAIT AJIA HATIAIHOCTH
M ynobcTBa cpaBHEHHA OKasaTejeH.

Odopmnaior Tabnuubl B COOTBETCTBUM C PUCYHKOM 3.4.

Tabnuua
HOMEp HazeaHKe Tabnuubl
} 3aronoekd rpad
ronoeka

} MNoasaronosku rpadg
Crpokm
(rOpPWAOHTANLHLIE PAOKI)

BokoBunk Mpadbl
(rpada ona 3aronoBKoR) (KONOHKM)

Puc. 3.4. OgopMmiaerre TAOITHITEI

HazeaHwe Tabnuibl, NpWU €ro HaNW4KMKM, OOMKHO OTpaxaTk eé conep-
XaHue, ObITh TO4YHBIM, KpaTkuM. HassaHue cneflyeT nomeulars Haj Tab-
nUuei.

3aronoekn rpag W cTpok Tabnuubl cnegyetr nucatk ¢ NPONWCHON
OykBbl, 2 MoA3aronoBkn rpag — CO CTPOYMHOM OYKBLI, €CNM OHWM CO-
CTaBNAKT OQHO MPENNOXEHWE C 3aroflOBKOM, WIW C MPOMWUCHOA GYKBHI,
EeCN OHW MMEKOT CaMocToATeNbHOEe 3HavyeHue. B KoHUe 3arofoBKOB W
noAsaroNoBkoB Tabnuubl TOYKW He CTaBAT. 3arofloBKW W NOA3aronoBku
I'pElttl YKa3biBaloT B eAWHCTBEHHOM 4YMKChe.

Ecnu Bce nokaszarenun, npueefeHHble B rpadax Tabnuibl, BhlpaXeHsl
B OHOW W TOW Xe eanHuUe $U3NYECKOW BENWYWHLI, TO e 0Do3Ha4YeHne
HeoOxooMmo nomellarts Hapg Tabnuueid cnpaea. Ecnu B rpacde Ttabnu-
Lkl NOMelleHbl 3Ha4YeHUa ofHoi 1 To Xe GU3NYecKoW BeNnUYWUHLI, TO
0603HaYeHne eauHWULLl Gu3nieckoil BeNW4MHbl YKasbIBaloT B 3aro/loBKke
(nopzaronoeke) atoil rpadel.

™ »n apyrve TpeboBaHua K odopMmneHuio Tabnuu cooepxarca B
[OCT 2.105-95 «ECK]]l. Obume TpeboBaHUg K OGOPMIIEHMIO TEKCTOBLIX
NOKYMEHTOB>.

B kypce mHQOpMATHKH OCHOBHOM INKOJEI Bhl NO3HAKOMHIHCE C
TabJIHIaAMA THIA:
* ¢0OBEKT — CBOHCTBO», COAEDKAIMUMH HHGODMAIIHI0 0 CBOHCTBAX
OT[IeTbHEIX 00BEKTOB, NPHHAAJEKANHX OJHOMY KJACCY;



* «0DBbeKT — O00BEeKT», coflepKalmAMHA HH(pOPMAIHIO 0 HEKOTOPOM
OJTHOM CBOHCTBe mnap o0ObeKTOB, NpHHAJJIEeKANIHX OJAHOMY HIIH
pasHBIM KJaccam.

Tabmuikl, B KOTOPEIX OTPaXXeHO HAJHMYHE HJIH OTCYTCTBHE CBA3EH
MEXAY OTHEeNbHEIMH SJeMEHTAMH HEKOTOPOH CHCTEMEBI, HASEIBAIOTCH
NBOMYHBIMH MAaTPHIIAMH.

BcnomHute v npueeguTte npuMepsl 1abnuu TMna «00bekT — CBOWCT-
BO», «0DLEKT — 00LeKT», OTpaxalowWMnxX He TONbKO KONMW4YecTBeHHbIe, HO
M Ka4eCTBEHHbIE XapakTEPUCTUKWM CBOWCTE ([OBOWYHLIE MATPWULbI).

TabnuaHbl clocob npejcTaBieHHs] JAHHBIX ABJISAETCA VHHBEPCAJb-
HBEIM — J00YI0 CTPYKTYPY AAHHBIX, B TOM YHCJe H NpeJcTaBIEHHYIO
B ¢opmMe rpada, MOKHO CBeCcTH K TabmmuHOH dopmMe. ITo Tem Oosee
BAasKHO B CBASH ¢ TE€M, YTO A KOMOBIOTEpHOH o0b0paboTkm TabmwmuHOoe
npejcTaBleHHe NaHHBIX ABIAeTCH NpeAlodTHTeIbHbLIM.

IIpumep 1. [locTpomm Tabammy, cooTeet-
CTBYIOIYI0 HeopHeHTHpoBaHHOMY rpady (pHc.
3.95), oTpaykalImeMy cXeMy JI0por Me:KAy He-
KOTOPBIMH HACENEHHBIMH NYHKTAMH.

Crpokn ® croabuwpl Tabaunwm OyvayT co-
OTBeTCTBOBaAThE BepmimHam rpacda. Ecam ase
BEPIIHHEl ABJAITCA CMeXHBIMH (coeJHHeHBI
pebpoM), To B AYeHKY Ha IepecedeHHH CO-
OTBETCTEBYVIOIMIHX cTOJNOIAa H CcTpoKH OyJAeM S3amHCcHEIBATE BEC 3TOTO
pebpa. B mporuBHOM caydae (BepIIHMHBI He ABJIAKTCA CMeyXKHBIMH)
B AdeiiKy Oymem sanuceiBatek 0. Iloayumresa Tabamma THma «o0b-
eKT — O0OBEeKT».

Taxyio Tabnmuny Ha3LIBAIOT MATpHIlEH cMeskHocTH. YacTo B Ma-
TPHIAX CMeXHOCTH BMECTO HYJIA CTABAT 3HAK MHHYC, 4To obecmedn-
BaeT OONBINTYIO HATIANHOCTD.

Puc. 3.5. Tpad cxe-
MEL Jlopor

A | B cC | D A | B cC | D
A 0 7 6 0 A - 7 6 -
B 7 0 9 0 B 7 - 9 -
C 6 9 0 | 13 C 6 9 - 13
D 0 0 13 | 0 D — — 13 | —

Matpuiia CMEXKHOCTH HEOPUHTUPOBAHHOTO Tpada CHUMMETPUUYHA OTHOCUTEIHHO
[VIABHOM JWAroHAJIM, UAYLIEH OT JIEBOTO BEPXHErO yIUIA KIIPABOMY HUXKHEMY YIIIy.
VY MaTpuisl CMEXHOCTH HEOPUEHTHUPOBAH-HOTO Tpada Takasi CAMMETPHS OTCYTCTBYET.
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Mesxly JaHHEIME, MCOONL3YeMBIMH B TOH WM MHOH MH(pOpMAIM-
OHHOH MOJIENTH, BCET/Ia CYIIECTBYIOT HEKOTOPHIE CBASH, OMpPE/eNIAI0IIHE
Ty WIH HHYI CTPYKTYPY JAaHHEIX. PasnwuarorT JHHEHHEIE H HeIHHEH-
HbIE CTPYKTYDPHl JaHHBIX.

JInHeiHbIA OJHOCBASHBIN CIHCOK — IOCIe0BATENHHOCTD JHHEHHO

CEBA3AHHBIX 2JIEMEHTOB, JUJIA KOTOPBRIX paspellledbl olepalii ,E[Oﬁﬂﬂ'
JIEHHHA 2JIEMEHTA B IPOH3BOJIbHOE MeCTO CIOHMCKA H YIA4leHHE Joforo

5JIeMEeHTA. JACTHRIM CIy4aeM JTHHEHHOTO OMJHOCBA3SHOI'0 CIIHCKa HABJIA-
€TCA CTEK — IIOCIeI0BaATEILHOCTL, B ROTDpﬂﬁ BEJHYEHHE H HCHEJ-
YeHHEe 3JIEMEHTOE OCYINECTBAAKTCH C ﬂ,Il,HDﬁ CTOpPOHKBI EITDﬁ nocjieno-
BaTenbHOCTH. EmEé ofMH YacTHRIA ciyyail JHHEHHOrO OJ[HOCBA3HOIO
COHCKA — o4epelb, NpeJcTaBifgomas coboil Iocie/oBaTelbHOCTD,

V KOTOpPOH BKJIlOYeHHe 3JIeMEeHTOB IPOM3BOJUTCA C OAHOH CTOPOHBI
TmoceIoOBATeIFHOCTH, A HCKIYeHHe — ¢ JIPYTOM.

IIppvepaMu HeJTHHEHHBIX CTPYKTYP JAHHBIX ABIAKTCA rpadnl H
nepeebd. I'pah — sTO MHOMECTBO a/MeMeHTOB (BepmuH rpada) BMecTe
¢ HabopoM OTHOIIEHHI Me}]y HHMH, HasbiBaeMbIX pebpaMu (nyramu)
rpada. JlepeBo — 9T0 COBOKYNHOCThL 2JIeMEHTOB (BepIIMH), B KOTOPOM
BhIJIeleH OJWH 3JIeMeHT (KODeHb), 4 OCTAJNLHEIE 3JIeMeHTH pPasOHTHI
Ha HellepeceKalIIuecd MHOKecTBa (moanepeBbd). Haxkpoe moxmepero
ABIAETCA JIEPEBOM, A €0 KOPEHb ABJIAETCA MOTOMKOM KODHA JEpeBa,
T. €. BCE BJIEMEHTHI CBA3AHBEI Me;KAy coDOH OTHOIIEHHEM <IPEJoK —
noToMok». YacTHbIM ciay4dyaeM JepeBa ABJdAeTcHA ﬁHH&pHGE JepeBo, B
KOTOPOM KaskJad BepIIAHA MO:KeT AMeTh He OoJjiee JBYX NOTOMKOB.

Tabmuma — 3T0 CTPYKTYpa JaHHHIX, COCTOAINAA H3 CTPOK H
rpad (crombmoB, KONOHOK), IepecedyeHHe KOTODHIX 00pasyloT Adei-
ki, Tabnuubl DpEMeHAIT AAA HArJAAZHOCTH H yAo0CTBa cpaBHEHHA
nokasarenei. Tabauunbiii cmocod mpefcrapieHds JaHHBIX ABJIAETCA
VHHBEPCAJIbHBIM — JII00YI0 CTPYKTYDPY JAHHBEIX, B TOM UYHCIe H Ipej-
crapleHHyI0 B (hopMe rpacda, MOAKHO cBecTH K TabimdHo#i dopme. ITo
TeM OoJiee BasKHO B CBASH ¢ TEM, YTO JJIA KOMIOBIOTEpHOH 00paboTku
TabJIMYHOE NpEeJICTABICHHE NAHHEIX ABIAETCA NIPEANOUTHTEILHEIM.
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IIpumep 2. Obex B MKOJLHOH CTOJIOBOM COCTOMT H3 JBYX Oiion

" HanmuTKa. Ha mepBoe Mo:KHO BRIOpaTh IMH HJIH OKPOINKY, Ha BTO-
poe — TJIOB HJIH TeJlbMeHH, Ha TpPeTheé — COK HIH KoMmoT. Bee
BOSMOJKHBEIE BapHAHTEI OPEACTABIEHEI ¢ IOMOINBID JepeBa Ha pH-

cyHKe 3.6.
O6ep
i f
LLLk Okpowka
f '
Mnos MNensmeHn Mnoe MNensmeHn
' ! Y !
Cok Cok Cok Cok
[ ] ]

Komnot KomnoTt KomnoT Komnot

Puc. 3.6. JlepeBo papuanToB obefa

Ilns Toro 4robBl OpelcTABHTE 2Ty e HHABOpMAaIlHI0 B Tabiuie,
DymeM JABHraThcA IO JIeEpeBY OT JHCTHEB K KOPHIO, ONHCHIBAA BCe

BOSGMOMHBIE BADHAHTHI Dﬁﬁﬂﬂ.

Jna Toro 4wrobel mpeAcTaBHTE 9TY e HHbopMamnHio B Tabiadne,
OyameM AOBHTATHRCA MO JEePEeBY OT JHCThEeE K KODPHIO, ONHCEIBAA BCE
BOSMOMKHRBIE BapHAHTHI obema.

Odeq Hanutor 2-e Dmromo 1-e Dmromo
BapuanT 1 Cor ITnoe [ I
BapuanT 2 KoMmoT ITnor LRIR:
Bapuaur 3 Cor Iensmenn i
Bapuaunr 4 KoMior Iensmenn i
BapuaunT 5 KoMnor Ilnos Oxpouika
BapuanT 6 Coxr Ilnos Oxpomea
BapuwanTt 7 KoMnoT ITencmenn Oxpomea
BapuaaT 8 Cor ITensMenn Oxpomka




12

[lonyunnace Tabnuia THna <«ob0beKT—cBolcTBa»: oObLeKTAMH B
HeHd ABJIAKTCA BapHAHTH obefla, A CBOHCTBAMH — COCTABJIAIONIHE €ro0
omopa. IIpm sroMm wmenmo rpad B DoMydeHHOH TabIHIIE COOTBETCTEYET
YHCJYy YPOBHEH B Jepege.

[Ipn pemennn kinacca 3ajad, CBABAHHOTO ¢ HAXOMKJEHHEM Kpar-
YaHMIero NyTH B OPHEeHTHPOBAHHOM TI'pade, MOKHO:
1) or HcxXopgHOro rpada mepedTH K MAaTpHIE CMeXHOCTH;
2) mo MaTpHIle CMeXHOCTH IOCTDOHTEL JepeBO penieHHIl;
3) mo pepeBy pemreHHi BeIOpaTh DOAXOAAIIHMH BapHAHT.

[Ipamep 3. Haliném kpaTyalimmdii OyTh OT BepmIHHHEI A J0 Bep-
muHEsl F B rpade, OpHBeléHHOM Ha pPHCYVHKe 3.7.

Puc. 3.7. OprHerTHpoBaHHEIA Tpad

CocTaBuM MATPHITY CMEMXHOCTH, COOTBETCTBYIOIIYIO HaHHOMY OpH-
eHTHpOBaHHOMY rpady:

A B|c|D|E|F
Al - | 6 13 - | -
B| - | -|-|9|71]|-
c|-|-|-|-|-]16
D|-|-|-|-|1]|7
E|-|-|-|-1]-14
F| - | -| -] =1 =21| -

Ilo MaTpuile cMeXHOCTH IOCTPOHM IMOJHOe JiepeBo mnepebopa pe-
meHWii — pHcyHOK 3.8.
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Puc. 3.8. Tlonmnoe nepeBo nepefopa penreHHH

Ha pumeyake 3.8 BHAHO, 4TO KpaTYaAMINIHMK NOYTE M3 BepIIHHE A
B BepmuHY F paBed 17 w umeer BEg A—B-E—F.

Tperuii Bonpoc: AJropuTM OCTPOCHUS IepeBa PellIeHUI.

I'padbl kKax HHGOPMAIIHOHHBIE MOAEIH HAXONAT MIMPOKOE IpHMe-
HeHHe Bo MHOrux cdepax Hamed »xkuanu. Hanpumep, ¢ UX noMomisio

MOYKHO ILJIAHHPOBATE ONTHMAJBHEIE TPAHCIOPTHEIE MAapPIIpPYTEI, KpaT-
yaHImHe oObesHEIE TYTH, PACIOJOMKEeHHE TOPTOBHIX TOYEK W JAPYTHX
o0bpexkToB. HeobxommmocTh pemmeEHA 3aJa4, CBASAHHBIX C ITOHCKOM
KpaT4aMIilnero NyTH Ha rpade, BOBHHKAET NPH IPOEKTHPOBAHMHM HMH-
MeHEepPHBIX ceTeM M JIHHHM 2JIeKTpolepenayvy, B MHKPOJJIEeKTPOHHKE H
BO MHOTHX J[PYTHX CJVYafax.

IIyTe mexny BepmuHaMu A W B rpada cumTaeTcad KpaTdyalITHaM,
eCJIH:
* 3TH BepIIWHLEI COeJWHEHhHl MWHHWMAJIBHBIM 4YHcJIOM pebep (B ciy-
Yyae, eclH rpad He ABIAeTcA B3BeIIeHHBLIM);

* cyMMa BecoB pébep, COe[MHAIIHUX 3TH BepIIHHBL, MHHHMAJIbLHA
(nna BaBemeHHOTo Tpada).

EcTh MHOKECTBO ANTOPHTMOB ONpefieIeHHA KpaTYaHInero OyTH
MeKJIY BepImuHaMH rpada, B TOM YHCIE:
1) anropuT™M mocTpoeHHA [epeBa pellleHHH;
2) anropurm [ledKcTpshl;
3) MeTojl JHHAMHYECKOTO NpPOrpaMMHPOBAHMS.
AJNTOpHTM TOCTPOEHHA JiepeBa pelieHHil, KAK NPABHJIO, HCIOJNb-
syeTcA ANA HAXOMKJAEHHA KpaTdyaMInero MyTH B OPHEHTHPOBAHHOM TI'pa-
the. Ero Mm1 paccMoTpens B TpeAbIAyIieM maparpade.
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Chnucku, rpadsbl, 1epeBbs, TA0JIUIBI (TPOT0JIKEHHE).

MeXxXAay AaHHbIMK1 HOpMauMoOHHOM Moaenu Bcerga
CyLLEeCTBYIOT CBA3U, onpegensoume CTPpyKTypy
OaHHbIX. PaznunyaT NMMHenHbIe N HENMHEeWHbIe
CTPYKTYpPb! AaHHbIX.

~  JlurenHbie
= OAHOCBA3HbLIA CNUCOK

Crex

- ()‘(L‘pt’ﬂb

~ Hesmueiinble

2 NIMHeNHbIN OQHOCBA3HBIN
CMNUCOK -

nocneaoBaTensHoOCTL

NUHENHO CBA3AHHbIX

3neMeHTOoB. Pa3speLueHb!

onepauuu nobasnexus u

I yAaneHus aneMexTa. .

Aepeso

[pad

Tabnauua

‘|||| ‘|||\‘|||\

HenuHenHbIe CTPYKTYPbI AaHHbIX - 3TO
rpadbl U gepeBbA

| Ipad — 310 HaBop BEPLUMH U COEAUHAIOLLIUX MX pebep. I

Piopuk

pebpo '

‘ _ MWrops |
|

Cesitocnas |

./1\.

Apononk | Bnagumup | Oner |

2 opueHmMuUpo8aHHbIU 2pagh
(836eweHHbIl 2pach) (opapach) —peGpa umeior

HanpasneHue )
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JIEPEBO — a10 rpad), npeanasHadeHHbIN LA
oTo0paKeHANA BIIOKEHHOCTH, NOAYHHEHHOCTH,
HawIeI0OBAHMA H T.1I1. MeKAY oObexkTamMu. B rakom
rpade HeT CBA3AHHBIX 10 3aMKHYTOH JIHHHA Bepil
Kazgian Bepuinaa cBA3aHAa TOJILKO ¢ BepXHei B He
cBsasada 6oJbIIe HH ¢ YeM.

Crpykrypa aepesa: 3
Kopens (eanucrrennan \
BCPHINHA 1-70 YPOBHHA) )

Bepuinus: 2-ro yposus y,
=10 YPORHA

ad -

TABJIULUA - cTpyKTypa AiaHHbIX, COCTOosALLasn 13
CTPOK 1 CTONOLOB, NnepeceyeHne KoTopbix obpasyer
AYEUKN.

TabnuyHbln cnocob npeacTaBneHns JaHHbIX
NpeacTaBnseTcs yHuBepcanbHbIM.

3aKJII0YUTEIHLHAA YACTh.

3aKOHYUTH U3JI0KEHUE MaTepuana.

OTBETUTH HA BO3HUKILIKUE BOITPOCHI.

[TpuHSTH 3aIIUTY BBITIOJTHEHHBIX paHEE MPAKTUYECKUX PaboT.
[ToxBectu utoru 3aHATHS.

Bbiath 3a1aHne Ha CaMOIIOATOTOBKY (JIOMAIITHEe 3aaHHe).

3ajjaHue Ha CaMOIIOITOTOBKY (JioMalllHee 3a/JlaHue):

JletanpHO TpopaboTaTh MaTepHasl 3aHITHS, PA3MEIICHHBIH B JIAaHHOM IUIaH-
KOHCIICKTE, CBEICHHS YYEOHMKA, YKA3aHHOTO Ha C.2 TEKYIIEro TOKYMEHTA.
[ToaroToBUTHCA K ONIPOCY MO MPOMAEHHOMY MaTepHray.



