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OcHoOBHble onpepeneHus

TlosiBrreliue TEOPETHKO-MHOKECTBEHHbIX MOJENCH B CHCTeMaX 6a3 JAHHBIX ObLIO Tper
orpeiesileH0 HaCTOATEILHOI OTPEGHOCTBIO NOb30BaTeNei! B IePeXojie 0T PaboThl ¢
BJIEMEHTAMH JIAHHBIX, KAK 3TO JeJ1aeTCs B rpadoBbIX MOEJISIX, K paboTe ¢ HEKOTOpbI-
MU Makpoobbektamu. OCHOBHONH MOAELIO B 9TOM KJAacce ABASETCS PeasioHlas
Moze/b AanHbIX. IIpocToTa M HAMIAAHOCTL MOAENH AJIs NIOJIL30BATENE-HeIPOrpaM-
MUCTOB, C OIHOIi CTOPOHEL, M Cepbe3Hoe TeopeTiyeckoe 060CHOBAIINE, C IPYTOil CTO-
POHBI, ONpeAeT TN GOBUIYIO NONMYAAPHOCTL OTOl Moaemt. KpoMe Toro, pasBuTHe
¢opMalIbHOTO anmnapata MPEACTABNEHHMS M MAHMUIYANUPOBAHHS JAAHHLIMH B PAMKAX
PeasiLiOHHOM MOfeM ciesian ce HanboJice NEPCTIeKTUBHOM AN MCTIONB30BANMS B
CUCTEMAX INpPeACTABNEHUA 3HAHMHM, 4TO 0GecrneynBaeT KayecTBEHHO MHOM MOAXOX K
06paboTKe AaHHBIX B GONBUINX HHGOPMALHOHHBIX CHCTEMAX.

Teoperuyéckoil ocHOBOIL 370l MOzE/NN CTANA TEOPHS OTHOWEHUI], OCHOBY KGTOPOii
3a7I0XKNMU 1Ba joruka — amepukaten Yapasa Cozepe Iupe (1839-1914) u nemen
Jpucr Hlpenep (1841-1902). B pykoBoncTBax 110 TeOPMI OTHOLIEHHH BbUT0 NTOKa3a-
. HO, YTO MHOXKECTBO OTHOLUCHMIT 3AMKHYTO OTHOCHTENBLHO HEKOTOPBIX CHICIHANLHBIX
onepaiuuit, To ecth o6pazyer BMecTe ¢ STHMM onepauuaMi abCTpaKTHYIO anreGpy.
OTO BaxKHeillee CBOMCTBO OTHOWEHNI GLLIO UCIIOMB3OBAHO B PeIALMORHOM Mogem
1St pa3paloTKi S3bIKA MAHMIYIHPOBAHUA A4HHDBIMU, CBS3AHHOIO ¢ HCXOANOH anrch-
poit. Amepukatcknii matemaruk 3. @, Koza B 1970 roay snepsuie chopmymiposan
OCHOBHbIC TIOHATUS ¥ OFPatHYCHis PEJIALHORNON MoAes, orpaniyus Habop onepa-
1if B Heil ceMbio OCHOBHDIMH H OHOI A0NOAHATEABHOI onepaitueii. TIpenoxenns
Koana 6pum nactobko adgexrishb 11 cicreM 6a3 JaHHLIX, YTO 34 3Ty MOACIb OH
6bL1 ypocToeH npectuxHoil peMuu ThiopHHra B 0612CTH TEOPETHYECKHX OCHOB Bbl-
YHCNTENIbHOM TeXHHKMU. ' ‘ '
OcHOBHOI1 CTPYKTYpO#t AQHHBIX B MOAEJH SBASETCS OTHOIUENME, HMEHHO NO3TOMY
MOZeJb NOJyYula Ha3BaHUe persyuonnod (0T aHrauickoro relation — oTHolleHue).

N-apuoim  omnowenuer R Ha3blBalOT TIOAMHOKECTBO AeKapToOBa ITPOM3BEAEHs]
DyxDyx ... xD,, muoxects Dy, Dy, .., D, (it > 1), Heobszarennno paznnysoix. Mexon-
Hbie MHOXecTBa Dy, Dy, ..., D, HasbiBaloT B Mogeau domernamu. :
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R < DyxDyx...xD,,

rae DjxDyx ..xD,— nonHoe neKapTono TPOU3BeAEHHE.

ITonHoe mexapToBO npouaneaenne — 3T0 HabOp BCEBO3MOXKHBIX COYETAHMIT U3 N 3JIe-
MEHTOB Kask/l0€, TAe Kaxabiit ameMeHT Gepercst u3 cBoero fomeHa. Hampumep, nmeem
* 1pu aomena: Dy conepxut tpu damuny, D, — Habop n3 AByx y4€6HBIX JHCUMILUIMH
u D3 — Habop 3 Tpex oueHoK. JlOIyCTHM, COAEPXKUMOE JOMEHOB Caefyloee:

Q D, = {MBaHos, Kpsutos, Crépanos);

Q D, = {Teopus aBTOMATOB, Baswr naHumx}

QDs=1{3,45

Torzaa MoMHOE AEKApTOBO NPOH3BeNeHue coxepxuT Habop u3 18 Tpoek, rae 1epsblil

3JIEMEHT — 3TO om{a nu3 (lJﬂMI/UH/iYI BTOpOH — 3TO Ha3BaHUE OJHOI U3 Y‘IE6HHX auc-
LHUIJINH, a TpETI/IM — OJHa U3 -OLIEHOK.

¢ .
<Mtsanos , Teopns aBTOMATOB.3>: <MBaHo <Maauoa Teopm asmnayos 5

<Kpinos., Teopwn asToMaTos, 3> <Kpsmos Teopmn aaTonaToa 4> <Kpunoe Teopuﬂ aaronaros 5>:

<CTenaxos, Teepm ABTOMATOB . 3> <CTenaHos. Teopvm aBTOMaTOB 4> <CrenaHos Teopvm aBTOMATOB,5>;

<WBawos, Easu uaHme 3> <Maanoe Baau ﬂaHHbIX 4> <Maanos Eaam ﬂaHHle 5>;

<Kph|n05 Basu AaHHBIX, 3> <KphlJ'IOB Eaau ﬂﬂHHbIX 4> <Kphmoa Baau AaHHbIX 5>;

<Crenasos, Eaau JaHHBIX, 3>: . <CTenaHos, Basu naunux 4> <CTenaHoB, basbl RaHHEX, 5>‘
OtHomenne R MoneJmpyeT peaJleylo cmyaumo U OHO MOXeT ConepxcaTb, nonyc-
TUM, TOJBKO-3 CT POK, KOTOpbI€ COOTBETCTBYIOT PE3YJbTATAM CECCUU (Kpsbinos ak3a-
MeH 1o «basam uaHme» elie He CAABa):

<WBanos, Teopm amomaroa 45 <Kpeinos, TeOpm aamnama 5> <C1enaﬁms Teopux asTOMATOB, 5>

<MpaHoB . basn aHAbix, 3> <CTehaHOB Bass ﬁaH%D( 4> ) A
OTHomieHre UMEET IPOCTYIo. rpadhHYeCKy0 UHTEPIIPETALMIO, OHO MOXET OLITh Tpex-
CTaBJIeHO. B BU/e TaOMUIbl, CTOAOLLI KOTOPOil COOTBETCTBYIOT BXOX/AEHUSIM JOMEHOB
B OTHOIIEHME, a CTPOKM — Habopam u3 n 3Haqe}im‘/'l, B3ATbIX U3 UCXOIHBIX JOMEHOB,

KOTOPBI€ PACIIOJIOXKEHDI B CTPOT'O ONIpEC/IEHHOM nopﬂzuce B COOTBETCTBUYU C 3ar0JI0B-
koM. Takue ﬂa6opm 3 n 3naqeﬂpm YaCcTO Ha3nIBAKOT N-KaMH.

N\

B
7

R o , : (
damunus [ucunnnuna - Ouenkd’ ~

Wsanos .| Teopus BBiTQMéTQgA - k

Usanos - +| Basbl AanHbIX S

Kpbuios - e T Teopl‘fm» aﬁroMaTo;B ‘

Crenanos PR :':Tégjrilm aBTOMATOB -

Cremawos  |Basul mammix_

Jlantas tabauua obnajaer paaoM creunduyeckus CBOMCTB:
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1. B Tabmvie HeT ABYX OJAMHAKOBBIX CTPOK. . y
2. Tabanua umeer CTONOLBI, COOTBETCTBYIONE ATPUOYTAM OTHOMUIEHHS.
3. Kaxnerit arpubyT B OTHOLIEHHH MIMEET YHUKAIbHOE UMS.

4. Hopsinox cTpok B Tabulie TPOM3BOHHBII.

Bxoxznenue 1oMeHa B OTHOIUEHHE npmmm Ha3bBaTh ampubymom. CTPOKH OTHOLIE- .
HUS HA3bIBAIOTCA KOPMENCAMU. :

Konuyectro anHéyTOB B OTHONIEHUH Ha3blBaeTCs CTGHCHMO, WA DAHIOM, OTHO-
LIEHUS.

-CrnenyeT 3aMeTHTh, YTO B OTHOMIEHMH HE MOXKET 6bITb OAMHAKOBBIX KOpTEXel, 3TO
crelyeT M3 MAaTeMaTHYeCKOH Mozenu: QTHOLIEHME — 9TO MOIMHOXECTBO IeKapToBa
TNPOM3BEAECHNS, & B A€KaPTOBOM NPOU3BEAEHUH BCE 7-KH Da3/IM4HBL

B cooTBetcTBMM €O CBOACTBAMY OTHOIIEHHIT 1Ba OTHOUIEHNS, OTMYAIOIIHECS TOMBKO
TIOPAIKOM CTPOK WJIM NOPSIAKOM CTONOLOB, OYAYT HHTEPIPETHPOBATLCA B paMKax pe-
JISILMOHHOM MOJENH KakK OJMHAaKoBble, TO ecTh oTHOIEHHe R 1 oTHowenue R;, uso-
OpaxenHoe Jajtee, OMMHAKOBLI C TOYKH 3PEHHS PEJSUHOHHON MOLETH AAHHBIX.

1R1 - :

ABuvcunnnuna £ ‘Damunun
Teopust aamma'rou, ‘| Kpbiios
Teopmx aBTOMATOB CTeﬂ’aHOB
Teopus asTomatos . - i | Vbanos. .
Baset nanHbIx i | sanos
Bassr gaHusx " |Crénanon - -

Jlioboe oTHOIIEHME ABNSETCH AMHAMUYECKOH MOJIEIbI0 HEKOTOPOTO PeanbHOro 06b-
eKTa BHelHero mMipa. [1osToMy BBOAMTCS IOHSITHE 3K3EMILISIPA OTHOLIEHHUS, KOTOPOE
OTpaXkaeT COCTOSHME JAHHOro 06beKTa B TEKYLIHH MOMEHT BpEMEHH, 1 IIOHSTHE CXe-
MBI OTHOMIEHHUS, KOTOPAsI OTIPEAENISIeT CTPYKTYPY OTHOIIECHUS. =

Cxemoti ommuoutenus R HasbIBaeTcs IIepeyeHb NMeH aTpuGyTOB JaHHOIO OTHOMIEHHS C
yKazaHleM JIOMEHa, K KOTOPOMY OHH OTHOCSITCSE:

Sk = (A1, Ay, Ay), A;c D,

Ecau atpubyThl IPMHMMAIOT 3HAYEHHS M3 OJHOTO M TOTO XK€ JJIOMEHA, TO OHM Ha3blBa-
10TCA §-Cpasnumvimu, TAE 8 — MHOKECTBO JOYCTUMbIX OTIEpaliMil CPABHEHNS, 3a/laH-
HBIX IS JaHnoro goMexa. HanpuMep, eciiu 1oMeH CONEPIKUT YHCIOBbIE HAHHbIE , TO
AJIsL HETO IOMYCTHMBI BCE ONepaliuy CpaBHEHMs, T0fAa 8 = {=, <>,>=<=,<>} Oxna-
'KO ¥ A7l IOMEHOB, COAEPXAIIMX CUMBOJIbHbIE JAHHbIE, MOTYT 6bITb 3aaHbl He TOMb-
KO Ofiepallil CPABHEHUS. [I0 PaBEHCTBY W HEPABEHCTBY 3HaueHuit. Ecu /i AaHHOTO
JIOMeHa 3afaHo JiekcuKorpadmyeckoe ynop;moqenue TO OH VMMEeT TaKxKe {TOJHBIN
CIEKTP Onepanuil cpaBHEHHSL.

CxeMmbl IBYX OTHOIIEHUIT HA3LIBAIOTCS SKGUBALCHMHBIMY, €CTI OHN UMEIOT OIXUHAKO-
BYIO CTelleHb U BO3MOJKHO TaKOe YIopsloueHHe HMeH aTpHOYTOB B CXeMax; 4To Ha
ONHAKOBLIX. MecTax OYyAyT HAXOAUTBCS CPaBHUMBlE aTPUOYTHI, TO €cTb aTpuUbyTHI,
MPUHUMAIOIINE 3HAYEHUs V3 OJHOTO AOMEH . ‘
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Sgi = (A, Ay, ..y A,) — cxeMa oTHOWEHHA R;.
Sga = (Bi;, By, .., Byy) — cxema otHoweHust Ry nocsie ynopsagoueHus: umex atpubyTos.
Torza '

1 n=m,

Su~S 13 A B, 2D,

Kax yxe roBopusioch pasee, pesisiiMOHHAsA MOJIe/Ih NPEACTaBseT 6asy NaHHbIX B BHAE
MHOKECTBA B3aVIMOCBSI3aHHBIX OTHOWeHMI. B otauune ot teopetnko-rpadoBBIX Mo-
neneil B PeANMORHOI MONETH CBA3H MEXY OTHOWIEHUAMY NOAIEPKUBAIOTCS HEsB-
HbIM 06pa3oM. Kaxue ke CBA3M MeXAy OTHOLIEHMSMU NOAJAEPKUBAIOTCH B PesUU-
OHHOII Mozenu? B 3Toit MoAeny, Tak e Kak 4 B OCTANbHBIX, NMOALEPKHBAIOTCS
MepapXMyYeCKHE CBSA3UM MY OTHOLIEHHMAMN. B Kax/0li CBA3M OAHO OTHOLIEHNE MO-
KT BBICTYNATh KaK OCHOBHOE, a IPYroe OTHOWIEHHE BBICTYNAET B POJIM MOAYHHEHHO-
ro. DTO 03HAYAET, YTO OAMH KOPTEK OCHOBHOIO OTHOMIEHMS MOXKET OBITh CBA3AH C
HECKOJbKMMM KOPTEXKaMK HOIAYMHEHHOTO OTHOINEHUST. [l noaaep:xky 3TUX CBs3eit
06a OTHOILEHMSI JOJDKHBI COAEPXKaTh HabGopLl aTpubyTOB, 1O KOTOPHIM OHM CBsI3a-
Hbl. B OCHOBHOM OTHOLIEHHH 3TO NepsuyHbli Koy oTHowenus: (PRIMARY KEY),
KOTODBIH OZHO3HAYHO ONpeNeNsieT KOPTEX OCHOBHOTO OTHOMWEHHA. B noaunHeRHOM
OTHOWIEHHH /IS MOJE/IMPOBAHUSA CBS3M J0/DKEH MPUCYTCTBOBATh HaGop atpubyTos,
COOTBETCTBYIOLUMH IEPBUYHOMY KJIIOMY OCHOBHOroO otTHomeHusa. OJHAKO 3leCh 3TOT
Habop aTpubyTOB yKe SBASETCS BTOPUYHBIM KJIIOYOM, TO €CTb OH ONpeJe/seT MHO-
KECTBO KOPTeXel MONYMHEHHOro OTHOIIEHWsl, KOTOpble CBSI3aHbl C €AVHCTBEHHBIM
KOPTEeXKEM OCHOBHOTO oTHOmeHus. Jaumblii Habop aTpubyToB B NOAYHHEHHOM OTHO-
LIeHUH NIPUHATO HasbiBaTh BHewHnM kimiouoM (FOREIGN KEY).

Hanpumep, paccMOTpUM CHTYaLMIO, KOTJa HAAO ONKCATh Kapbhepy HEKOTOPOro MHAU-
BuayyMma, Kaxaplil uenosex B ¢BOei TPYAOBOI AeATEIbHOCTH CMEHAET HECKOJIbKO MECT
paboThl B Pa3HbIX OpraHM3allMsX, I7ie OH paboTaeT B PasHbIX AOKHOCTSX. Torma Mbl
JOJKHBI CO3/aTh BA OTHOUIEHMS: OIHO IS MOREIUPOBAHUS BCeX PabOTAIOWHUX JIO-
Iel, a Apyroe /1A MOIEAMPOBAHMS 3aMHCeil B UX TPYAORbIX KHUXKKaX, €CJIM 1A Hac
BAXHO HE TOJBKO OTCHIEANTD Tiepexol pabOTHUKA M3 O[HOI OpraHu3aluy B IPYIyI0, HO
1 HPOXOXKJIEHUE €ro No cayKeOHOM JieCTHHLE B paMKaX 0JHOI opranudaunu (puc. 4.1).

Corpyamunk
Nacnopr _Kapuepa .
Damnnua’ Qara
ma : Mecto paGoTel
Oruectso | _ OonxHocTh
' Homep npukasa | |-
Nacnopm [~

Puc. 4.1, CBﬂ3b MEX Oy OCHOBHBIM ¥ NOAYNHEHHBIM OTHOLEHUAMMN

PRIMARY KEY oriomenns Cotpynnuk aTpulyT ﬂacnopr apasetca F OREIGN I\EY
AJist OTHOLIEHHS «Kapbepar.
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Onepauun Hag OTHOLUEHUSIMMU.
PenaunoHHaa anreodpa

HaHOMHliM, YTo (1Jl?€6[70b7 Ha3bIBAETCA MHOKECTBO OOLEKTOD ¢ 3a/anHOMH Ha HEM €O~
BOKYITHOCTbLIO OllL[)cluMH 3AMKHYTBIX OTHOCHTE/IbHO 2TOr0 MHOXKCCTBA, Ha3blBaCMOI'0
OCHOBHDIM MHOMCECHIBOM.

OCHOBHBIM MHOMKECTBOM B ])C‘JIHIJ,I'IO}PH()ﬁ 3.711“(’,6})6 ABIACTCA MHO}KCCTBO OTHOILEHHIA.

Beero 3. ®. Koanom 6bin10 npeaiokeno 8 onepariii.

B ob611ieM 310 MHOMKECTBO M3-

BBITOUHOE, TAK KAK OJHH OIEPALINH MOTYT OLITh IIPCACTABACHB Yepes ApyTHe, oJiias
KO MHOXECTBO Oneparuit BbIOPAHO U3 cOOOpPaKeHH MAKCHMATBLHOTO /YA00CTRA TIPH
peanusaliy NPou3BoOsbHbIX 3arpocoB ¥ B[ Bee muoskectso onepatutii MOXKHO pas-
AeMHTb Ha ABE.IPYIITBI TEOPETHKO-MHOKECTBEHHLIC OIePallMH W CTICLHAJbIbIe OTe-
paunu. B nepsyio rpynmny xoasar 4 onepaunn. Tpu nepsuie TEOPETHKO-MHOKECTBEH-
Hble ONepaluy ABASIOTCS OUHAPHBIMU, TO €CTb B HUX YYAaCTBYIOT ABA OTHOMICHMS M
OHH TPeGYIOT DKBMBAJIEHTHBIX CXEM UCXOAHBIX OTHONICHMUIT.

TeopeTKo-MHOXECTBEHHbIE onepauumn
pensaunoHHOM anre6pb|

Obvedunenuem ZIBV)& OIUOLUCHHII lidSL\[Bde'l(‘ﬂ OTHOIU(,HHC’ LOJ[(,]))Kd]IIE‘C MIIOKECTBO
KOpTe)K(:‘H HpI/IHdZIJIC}KaILlPIX J'lﬂﬁ() l'lE‘pBOMy, J'[M6O BTOp()MV HLXOAHM\( 0’] HOIIIt‘HH?PvI

160 06OHM OTHOIIEHUAM OZIHOBPGMCMIIO

} .

Tlyctb 3apauel 1Ba OTHOLUEHI/IH‘R1 {ry
koprexu oTHoweHHH Ry n Ry, 10 oﬁbezmmune

R1UR2 I‘II‘

€R1VTER2}

_{rg} Fﬂemurl

i

COOTBETCTBEHHO

i

BIIECB I' — KOPTEX HOBOTO OTHOUICHUSA, V — OIepaliHs JJOTHUECKOTO CIIOXKEHHI IV,

Hpumep npumenenns onepaunu obveannenns npuseaen ua pic. 4.1, Mexoansivuy
OTHOUIEHUSIMU SIBJISLIOTCS OTHOLEHUA Ry 1 Ry, Koropsle conepxar nepevnn aeraneii,
U3FOTABANBAEMbIX COOTBETCTBEHHO HA [ICPBOM U BTOPOM YHACTKAX LEXa. Ortnornenite
Rj3 conepxnt o6imumii nepeucHs AeTasneil, N3TOTABINBACMBIX B 1lEXY, TO €CTh XapaKTe-
pusyer OOLLUYI0 HOMEHKJIATYPY Hexa.

R1

R2

Wudp perann

' Ha3BaHue feTanwu i

Wndp pneranv .

Hassauue nevann

00011073

| Tailwa M1

00011078 -+

| Taiika M1

00011075 -

.I'zﬁfuca M2

00014 076

"I Taiika M3

100011076

.{ Taitka M3 .

T Bonr M1

00011003

00011006 o | Boar M3
00013063  © | llaii6a M1 .
00013066 . ' |lMaii6a M3 .

00011006

; "BoJm M3
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R3 | =
Wwdp pevanu . - | Hassanmne netanu. n
1|00011073 . - | Taiika M1

00011075 - #i. i | Tajixa M2

00011076 ' |Tafika M3 "
00011003~ | Boar M1
100011006~ |Bomr M3
00013063 Ilait6a M1
00013066 |1llasi6a M3
100011077 | Taiika M4
00011004 . Boar M2,

HepeceuenueM OTHOLIEHUW HA3BIBAETCS OTHOIIEHHE, KOTOPOE COAEPXKUT MHOMXKECTBO

KOpTeskeit, IPHHAANEKAINX OMHOBPEMCHHO K TIEPBOMY ¥ BTOPOMY OTHOICHHUSM, R,
u R2

RlﬂRg—{rlreR,AreRz)
31€Chb A — OMepalMs JIOTHYECKOrO YMHOKeHUs! (Jorudeckoe «H»).

B orHowenmi Ry comepKatcst nepedenn aetaseil, KoTopble BbIl’IyCKdIOTCH omionpe-
MEHHO Ha ABYX YYacTKax llexa. :

Wadp perann HazBanve peranu T x

00011073 7 ITafika M1 :

00011076 TR T Tatina M3 :"J:‘ i B
00011006 _ [BowrM3 "~ T

Pasnocmouto otnomennit Ry u R, HasbiBaercs OTHOLIEHHUE, CONEPX ALIee MHOXKECTBO '
KopTexeH, npiHauexauiux Ry u ne npnnannexcamnx Rj:

R5—R1\R2—{r|re R.i/\rERQ}
Orhoerne Rs CONIEPKUT IepeyeHDb JeTaslell, H3rOTaBIMBAEMBIX TOMbKO HA y4acTKe 1,
OTHOLIEHUE R COAEPKUT epedeHb AeTae], N3TOTaB/MBAEMBIX TONBKO Ha yyacTKe 2.

Re = Ry \ Ry ={ rlreReareR;}

5 - " Tne .
‘ Windp A@T\anﬁ . Hdaaanue aetann | | Wndp n,grahu * Hassanne ne'ram'ri"‘“‘f
100011075 - |Tadixa M2 , ' | 00011077 |TaiikaM4 |

00011003 Boar M1 © 100011004 * - |Bonr M2 *

00013063 | 1laii6a MJ e .

00013066 o ’IHaﬁGaMS‘ S





[image: image7.png]®nepauun Haa oTHOWeHvsMU. Penauvonrasianre6pa 53

Crnenyer OTMETUTb, YTO IIEPBbIE [BE ONEpaliy, OObeMHEHUE U TIepeceyenue, SBIs-
I0TCS KOMMYTATUBHBIMH OIEPalUsMU, TO €CTh PE3y/NbTAT ONEPALMM HE 3aBUCHUT OT
NOpsANKa apTyMeHToB B onepauuu. Onepanust xe pasHOCTY SBJASETCA NPHHLUMITHAND-
HO HECUMMETPUYHOJ ONepaLuel, TO €CTb PesysIbTaT onepaiui 6ymer PABIIMYHBIM 1A
Pa3HOTO NOPSAKa apIyMEHTOB, YTO M BUAHO M3 CPaBHEHMS orxomenuit R; u Re.

B OT/INY1E OT HAaBHTallMOHHDBIX CpCﬂCTB Ma}mnymipoaaum ﬂaHHbIMI/I B TEOPETUKO-
l'paq)OBbIX MOIICJIHX ‘olepalu pCJIHLU(IOHHOIfI aJII‘Cépr TIO3BOJIAIOT MOJYYMTH Cpasdy
MHON KauecTBEHHbIH pesyanaT, KOTOprI/I ABJACTCA CEMaHTHYECKH .Iropasao 6onee
LE€HHBIM W TIOHATHBIM IOJb30BATESIM. Hanpnmep, CpaBHeHPIe PEe3yJIbTaTOB O6B€}IM-
HEHUST Y PA3HOCTU HOMEHKJIaTypr ABYX Y4aCTKOB I103BOJIUT OLIEHUTD CITCIII/I('I)PIKy npo-
U3BOACTBA; HACKOJILKO OHO YHMKaJbHO Ha KaX(lIOM y4acTKe, PI, B 3aBUCHMMOCTH OT HeE-
O6XOZII/IMOCTI/I, NIPUHATH COOTBETCTBYIOLIEE peme}me M0 M3MEHEHUIO HOMEHKJIATYPBI.

Anst 1eMoHCTpPanuK BO3MOXHOCTEH TPex IEPBHIX Onepanuil pesssuMOHHOM anre6psl
PaccMOTPUM €llie OAMH JIPUMEDP — YXKe U3 APYTroit mpeaMeTHoi obaactu., VcxoaHbiMu
ABasiiorca Tpu oTHowmeHus Ry Ry m Ry Bcee oHu uMeloT skBUBaJEHTHBIE CXEMBIL.

Q Ry= (®UO, Macnopr, Wkoxna);
Q Ry= (PUO, Macnopr, Mkoxna);
Q Rg= (OUO, MMacnopr, IlIkona).

PaccMoTpuM cuTyanuio NOCTYIUIEHHST B BhICIIME y4yebHbIE 3aBeieHUs], KoTopas Obiia
XapaKkTepHa J/Id NEePHOMA; KOLa ObLIN Pa3pelleHbl TaK Ha3biBAEMbIE PETeTHIIMOHHbIE
BCTYIIMTEJIbHBIE DK3AMEHBI, KOTOPbIE CIAaBANUCh PaHblile OCHOBHBIX BCTYIUTE/JBHBIX
9k3aMeHOB B By3. OTHomeHue R conepxuT crimcox aGuTypHeHTOB, CAaBaBLIKX perle-
THIMOHHBIE 3K3aMeHbl. OTHOWEHNE Ry comepxur CTHCOK aBMTyPUEHTOB, CAABaBIINX
9K3aMeHbl Ha o6mux ycnosusx. M HakoHen, oTHoulenue Ry conepkut cnucok abuty-
PHUEHTOB, NIPHHATHIX B MHCTUTYT. Bynem cuutarh, YTO NPy HeynayHON caaye peneTu-
IMOHHBIX 9K3aMEHOB abUTYPUEHT MOT AeJaTh BTOPYIO NOMLITKY ¥ CAABATH SK3aMEHRI
B of11leM TIOTOKe, [I03TOMY HEKOTOpble aBMTyPHEHThl MOTYT MPUCYTCTBOBATH Kak B
TIEPBOM, TaK M BO BTOPOM OTHOUIEHWH.

OTBCTI/IM Ha caeayoinue BOHDOCHI

1. Crucok abuTypueHToB, KOTOpre NOCTYNaNy JBa pa3a M He nom‘ynmm B BY3.
R=RiNR:\R;

2. Cnucok aGUTyPUEHTOB, KOTOPbie TIOCTYIIHIM B BY3 € IIEPBOTO pasa, TO ecTh OHH
CHaBajn 9K3aMeHbl TOMKO OAMH Pa3 ¥ CAAIH X TaK XOPOLIO, YTO cpasy Gbliu 3a-
YHC/IEHBl B BY3.

—(R1\R20R3)U(R2\R10R3)
3. Cnncox abuTypHeHTOB, KOTOpbie TIOCTYITHII B BY3 TO/BKO CO BTOPOTO, Pasa.

TIpexxzae Bcero aTo Te aGUTYPUEHTBI, KOTOPbie IIPUCYTCTBYIOT B OTHOIIEHUSX R, i
R;, mdTOMY 4TO OHM TOCTYNANW JABa pasa, ¥ MPUCYTCIBYIOT B OTHOmeHNH Rs, mo-
TOMY 4TO OHY MOCTYITHJIY.

R=RiNRNR;

4. Cricox abUTYpPHEHTOB, KOTOpbIE HOCTYNANM TONbKO OAWH Pa3 M He TOCTYIHIN.

ITO TIpex /e BCero Te abUTypUeHTBl, KOTOpbie NPUCYTCTBYIOT B Ry U He mpucyTct-
BYIOT B Ry, 11 Te, KTO npuCYTCTBYIOT B Ry M He mpucyTtcrsyior B Ry. U pasymeercs,
HUKTO M3 HUX He MPUCYTCTBYeT B Ra.
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= (Ri1\R) UR2\ Ry) \ Ry
B chyTCTBMe CKOBOK NIOPSAOK BBUTIOJHEHUs onepaisii pessUnoHHON anreGpul ecTe-
CTBeHHbIH, 105TOMY CHauasa Gy/yT BHIOIHEHbI ONepauun B cKobKax, a 3ateM Gyzer
BHINOJTHEHA TIOCTEAHSIsS! ONEPALMs. BHIYHTAHMA OTHOWEHNS Ry,

Onepamm O6’b€ILl/IHeHI/IH r[cpece‘{eﬂuﬂ U PA3HOCTH HDMMEHHMM TOJNLKO K ornome- .
HHUAM C 3KBUBAJIEHTHBIMH CXCMaMH

Kpome nepednc/ieHHbIX Tpex TeopeTHKo- MHOIKECTBEHHDIX omepauuii B pamxax pesisi-
LMOHHOM anrebpbl ONpene/ieHa elile OQHA TEOPETHKO-MHOKECTBEHHAS OMepaLus —
pacumMpeHHoe JeKapToBO Ipousseaenue. JTa ONepalysl HE HAKIAALIBAET HUKAKUX
AOTIOJIHUTEMLHBIX YCIOBUIT HA CXEMBI MCXOAHBIX OTHOILEHUI, I03TOMY ONEpALHs pac-
IIHPEHHOTO AeKapToBa Npousseaenus, obo3HayaeMast R; ® R, AonycTMa s Jio-
6vix aByx otHomrenuit. Ho npexae uem onpenenuts camy onepatinio, BBEIEM IOMOJ-
HHUTEJIbHO OHATHE KOHKATEHALNMH, WM CUEIIEHHs], KOpTexeil.

Cuennenuem, nnu xonxamenayueti, KOpTexel ¢ = <ci, €y, .., €> 1 q = <q, Q2 o Q>

Ha3bIBaeTCHd KOPTEX, IIOJIy‘{E,HHbm zobaBieHteM 3HaYeHMT BTOPOIO B KOHeL| IIepBo-
ro. Cuensienue xoprexeii ¢ u q o6o3nagaercs KaK (c,q)

(cv ) = <Cy, €2y oy Cpy G1y 42y o0 Qm
Bﬂer n — YHUCJIO 3JIEMEHTOB B IIEPBOM KOPTeXe ¢, M — YNCI0 3JIEMEHTOB BO BTOpPOM
KopTexe q. .
Bce Ipeabiayine olepauvK He MeHAJU CTelleHU WJIN APHOCTH OTHOIIEHUIT — 3TO
CJIERyeT U3 OnpeneNeHns dIKBUBAJEHTHOCTY CXeM OTHOUIEHNTH. Onepauym zIeKapTOBa
NIPOHU3BEALHUS MEHSIET CTEIECHDb pesyJIbTMpylomerO OTHOIIECHUA.
P aCulleeHHbLM ()exameBbLM npOlL?ﬁeaeHueM OTHOUleHI/Iﬂ Rl CTENEeHU N CO CXeMOoH
1= (Al) A2v ver g n)
N OTHOWIIEHUS R2 CTerneHu m co CXCMO;X
2 = (Bis B2y vy Bm)
HAa3bIBAETCSI OTHOILIEHME R3 CTelleHu N+m co CcXeMoii
S 3 = (Ai’ AZ’ ey An, Bh B21 srey Bn])v

CoZlepiKallee KOPTeXKH, MOJyYeHHbIE CUEIIEHHEM KaXKA0TO KOpTexa I' oTHomreHus R,
¢ KOKIBIM KOPTEXeM § OTHOIeHHs R,.

Toectbecrn Ry ={r}, Ry ={q}
Ri®Ry={(r,q)|r e RiAqeRy} :

Onepainiio nexkapToBa NPOUSBENEHHS € YIETOM BO3MOXKHOCTH TNepecTaHOBKH aTpuby-
TOB B OTHOLIEHUM MOXHO CYHTATh CHMMeTpHuHOit. OueHp yacto ONepauus paciiu-
PEHHOTO JIeKapTOBa NPOU3BENEHNS MCNOIb3YeTCsT A1l [TOLyYeHUst HEKOTOPOro YHH-
BEPCyMa — T. €. OTHOWIEHMUA, KOTOPOe XapaKTepuayeT BCe BOMOXHBIE KOMOGMHALMU
MEX1y dJEeMEHTAMH OTAENbHBIX MHOXecTB. OJHAKO CaMOCTOATENbHOTO 3HAYEHMUS
PE3YJIbTAT BLINOJIHEHUS OlepaluH 00BIYHO He 1IMEET, OH y4acTByeT B JaJjbHeil-
meit obpabotke, Hanpuw,p, Ha NPOM3BOJACTBE B orHomeHHu 07 3amaHa o0ssaTenn-
Has HOMEHKJIATypa JieTanell [uish BCEX LeXOB, a B OTHOLIEHHH 08 lldll HepeyeHb BCEX
IEXO0B.
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R7

| Hassanwe petanu’

| Tafika M1

Wndp nerann
00011073
00011075 -,
100011076 -
00011003 - |
00011006 -
00013063 '
00013066 -
100011077 .
{00011004 .
100011005
00011006
100013062

Boar M1
[aji6a M1 -
- ait6a M3
Talica M4
‘Bbﬁwti‘MZ;
Bosr M5
;iSthT M6
| aii6a M2,

Toraa otnomenne Ry, KOTOPOe COOTBETCTBYET CHTYAlMHM, KOTAA KAXIBIA LEX U3ro-
TaBNMBAET Bee Tpebyemble netaj, Oyaer BLINSANAETh CeAyIOUMM obpasoM: .

|R9 R10 ,

Wndp - HassaHue
Aetanm nevanu

00011073 | Tafika M1
00011075 | Taitka M2 ;. {1
100011076 | Taiica M3 [ I
100011003 | Boar M. - [Ile
/00011006 . | Borr M3 . - | Tex
00013063 - | Iaiia M1 - {Hex 1* |
100013066 |Mlaiica M3 THex1 |
00011077 | Paiika M4
00011004 - | Boar M2

Wupp | Hassawme | Lex
AeTanu Aeranu

00011073 | Taiika M1+ %" | Tex 1
00011075 |Tafika M2 |Tlex 1
00011076 |TafixaM3 = |Ilex 1
00011003 ~|Boar Mi* |llext
00011006 | Boar M3 i Hex 1.

00013063 - {1Hai6a M1 | Hex 1
00013066, | WiaiiGa M3 |Tlex 1
00011077 - | Tafica M4 ., | Iex 1.
00011004 |Boar M2 . [Hex 1’
[00011005° |Bort M5 . |Lex T
00011006 . |Boar M6 - |llex 1
00013062 | Illaiifa M2 | Hex 1 -
100011073 | Taiika M1 - | Hex 2

|00011075° | Tajixa M2 |Llex2

[00011006  |Boir M3~ © |lex2
{00013063 | Tllaita M1 . |Ilex.2

00013066 | lilaiia M3 lex 2 : |
00011077 | Taiika M4 |Tex2 |
00011004 [Boar M2 - [ [Uex2
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‘R9 {(npoRonxenune) , R10 (npogonxenne)” e
00011076 | Taiixa M3" Hex 2 00011006 | Bom M6 1 ex 2
‘ 00011003 Bpm M1 Lf o Hex 21 00013062 HlIaiiba M2 Hex 2 -
00011006  |Boxr M3 - [Liex2' .~ | [00011073 " | Taiixa M1 Hex 3
00013063 © | Wait6a M1 |Llex2 | 00011075 | Taiixa M2 Tex 3+
00013066 | Ilaii6a M3 |Ilex 2 00011076 | Taiixa M3 Iex 3
00011077 |Taiica M4 ' |Ilex 2 00011003 ' [Borr M1~ |Lex 3
00011004 | Boxrr M2 Lex2 | (00011006 ' |Boar M3 {Hex 3
00011005 | Boar M5 Lex2 | |00013063 | Ilaii6a M1  -|Ilex 3
00011006 | Boar M6 Ilcx 2 00013066 ' | Illaii6a M3 - I.IexS -
00013062 - |[aii6a M2 ' |Llex 2 00011077 - |Taéixa M4~ |Lex3
00011073 Taiika M1~ : I.tex'B - 00011005 - | Bosr M5 Hex 3 |
00011075 . |TaiixaM2  {Hex3, | [00011006 |Boar M6 Hex 37 |
00011076 * |Tatica M3 ' Llex 3 - 00011005 | Boarr M5 | Hex 1
00011003 ,  Bonr M1 llex'3'\' ‘ 00011006 |Borr M6 | Ilex 1 A
00011006 |Boar M3 |Hex3. | |00013062. |llaiGa M2 |Liex 1
00013083 Llait6a M1 © |Hex3. . |
00013066 . | Ilaii6a M3 |Llex 3"
00011077 = |Tafika M4®  |Lex 3"
00011004 *[Boar M2 |Llex 3
100011005 |Boar M5 |Hex3
00011006 |Bory M6 Hex3
00013062~ |Mla6a M2 . |Lex3 -

B kakux sampocax HyXHO MCIIOJNb30BaTh pacliMpeHHOe NeKAPTOBO INpOHU3BeleHHe?
ITa orepaLus MOAENHPYET HEKOTOPYIO CHTYAlMIO, KOTOPas XapaKTepuayeTcs CJio-
BoM «Bce». TloaTOMy eciim HaM HAZ0 y3HaTh, KaKve JeTallM B KAKUX LexaX u3 obueit
0043aTeIbHOIT HOMEHKAATYPBL He BBIITYCKAIOTCA, TO Mbl MOJKEM BLIYECTDH M3 MOJTydeH-
Horo orHomeHust Ry orHourenue Ry, xapamepuaylomee peanbHbIil BHITYCK AeTasneit
B KaXKAOM lieXxe.

OTHOIIICHPIC R“, KOTOpOE ABIACTCSA peSyJibTaTOM BBITIOJIHEHH s 3TOit onepaum{ UME-
eT BHl[

Rii = Ro \ Ry
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s B L 0 s

{r11

Luu(bﬁ Aetanu .- - |Ha3sanue petamm .., - [Mex AN
00011073 = . |Taiixa M1 G mex2 o
00011075 . |TaikaM2 . . . ., |Hex2
00011076 = . |Tafika M3 | Hex 2
looot1004 =~ ., |BorrM2 Jrexs
00013062 | Maii6a M2 Hex3
00011003 | Bonr M1 ' Tex 2
00011005 Boar M5 {Hex3

[

[pynza TEOPETHKO-MHOXECTBEHHBIX Olepauuit u3OBITOYHA, TaK, HANpHMep, onepa-
LUIO MOXKHO 3aMEHUTh COYeTaHHeM onepaliil oObelMHeHHsT U Tepeceyetus.

(RiUR2) \ (Ri\ R2) \ (R2\ Ry) _
OnHaKo 3TO JOCTATOYHO COXKHAsST HOPMYNa, 1 HMEHHO noaTOMy BCE TpI/I TEOPETHKO-
MHOECTBEHHbIE Ollepalii BOLUTH B 6a30Bblit HaGop onepauuil peALMoHHON anreOpsL.

anee MbI IEPEXOAMM K TPYIille onepaliuii, Ha3BaHHBIX CTIELMANILHBIMH OTIePALISAMH
PeJIIIMOHHOMN anre6psl. -

CneuunanbHbie onepauuu pensiLuMoHHON anrebpbi

TlepBoii crieLHanbHON onepauneil pesiHOHHON anreOpbl SIBISIETCS 20PU3OHMANLHYI
6vI60p, MY ONEpayus Guismpayuu, UK onepayus ozpanudenus omiowenui. s
onpejie/ieHyst 3TOi Onepauy Ham HeobXoaUMO BBECTH JONONHATE bHbIC 0603HAYEHYIS,

Hycrb o — GyneBcKoe BhIpaxenye, COCTABACHHOE U3 TEPMOB CPABHEHHUS C NOMOILIBIO
cea3ox U (A), UWIU (V), HE ( ) ¥, BO3MOXHO, CKoGok. B KauecTBe TEPMOB CpaBHe-
HUS IOMYCKAIOTCST:

a) TepMm A oc a, -

rae A — uma HEKOTOpOI‘O arpubyTa, IPUHUMAIOLIETO 3HAYEHUS U3 JOMEHa D a -
KOHCTAHTa, B3ATasl ¥3.TOro xe aoméHa D, aeD; oc — oJHa M3 JONYCTUMBIX AJf
nanHoro gomena D onepauuii CpaBHeHl/Iﬂ

6) Tepm A oc B, R
rae A, B — nMena HexoTopbIX 0- cpaBHanx atpubyToB, TO ecTb aTpuGyTOB, npu-
HUMAIOINX 3HAYEeHUs U3 OZHOTO M TO e jJomeHa D. . ‘

Torga pesynbTaToM oflepauny BbIOOPa, WK GUIbTPALIMH, 33aHHOH HA OTHOLIEHUH
R B Buae 6yneBCKOrO BLIpaXKEHHUS, ONpeAeNeHHOT0 Ha aTpubyTax oTHomenus R, Ha-
3bIBaeTCs OTHOLieHue R{d), Bxiioyaloniee Te KopTexu 13 Mcxozmoro OTHOLIEHUS, JUIA
KOTOPBIX MICTHHHO yCJIOBHe Beibopa wiu dmnmpauﬂn

Rla(r)] ={r]r € R A a(r) = "Hctuna"}

Onepauus GUABTPALUK ABAAETCS OAHOW M3 OCHOBHBIX IIpH paboTe ¢ PeJSIIMOHHON
MO/IE/IbIO AAHHBIX. Y CIOBHE 0L MOXET OBITh CKQJIb YFOAHO CJIOXHBIM.
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Hanpuwmep, Bb]6paTb. u3 Ry neranu ¢ umbpom «0011003»,
Ry = Ryg | WIngp netanu = «0011003»]

R12 ?3""?"
Wingpp Aerahn Ha3sanue Aeranu H?
00011003 . - “lBosr M1

00011003 | Boar M1

Caenyolweit creunansHoll onepaiyeit SBJSETCS 0NePauus IPOCKTHPOBAHMSA.

HyCTb R — OTHOWeHHE, Sp = (Ay, ..., A,) — cxeMa oTHOWeHIA R.

Obostaunm yepes B noamuoxectso [ A, ; Bc { A, ).

lpu sTom mycTb B' - MHO)Ke(‘TBO atpuOyroB ua { A, .}, He Boule,uumx B B

Ecmm B = {A[,A?,. A} )L B' ={A], A}, A} ur=<al,al,..,a’ > a" eAl,
tor [Bl, s =<alya% .., a" > a" e A‘“j. ‘ ‘

ITpoexuueit otnomenus R wa wadop ampudyros B, oGosnavaemoit R[B}, naswisaercs
OTHOLIEHHE CO CXeMOHi, cooTBeTcTBYIomeit HaGopy atpubyTos B Sgip) = B, comepaxa-

LieMy KOPTEXH, NOJTyYaeMbie H3 KOpTeXed NCXOAHOro oTHolieHns R myrem yAane-
HUSL M3 HUX 3HAYeHNii, He puuHaanexaiumx arpubytam 13 naGopa. B.

R[B} = { r[B] }
Io onpenenennio oTHowennit Bee AyOIUPYIOLLHE KOPTEKN YAAIKIOTCA U3 Pe3yTIbTH-
PYIOLIETO OTHOIICHMSI.
Onepauust IlpOCKTMpOBdIIIIH HA3BIBAEMAS MHOTAA TAKIKeE onepanueit BEPTHKATBHOTQ
BBI6OPA, MO3BOJISIET TIOJYYUTD TOJIBKO TpeOyemble XdpaKTepHCTIIKH MOJEIHPYEMOTO
obbexra. Harle Beero orepalliist IPOEKTHPOBAHMS YIIOTPESAAETCS KaK TIPOMEXKYTOY-
HbIl IMar B onepanusix rOpH3OHTaIbHOrO BhIGOpa, Wan duabrpaunu. Kpome Toro,
OHa MCIONB3YETCs CAMOCTOSATE/IbHO Ha 3aKTOYNTETbHOM JTalte oMY el s OTBeTa Ha
3anpoc. :
Hanpumep, Boibepem Bce 11exa, KOTOpbIE H3rOTaB/IHBAIOT ZeTaslb «Boar M1».
HAns aroro HaM HeoGXoxMMO U3 OTHOUIEHUs: R BBIGpaTh AT ¢ 3aJaHHbIM Ha3Ba-
HHEM, a IOTOM TIOJIYUeIHOE OTHOIEHHe CIIpOeKTUPOBaTh Ha cTondell «Ilex». Pesyns-
TATOM BBIIIOJHEHHS ITHX ofnepaliil Oyaer oTHOImeHHe R4

Riz = Rip [ Hassanue geramu = «bBoar M1» |

Ry = Rys [ Lex |

R13 Ria
I.I.IIMPP Aé'ranu" Hassanne petanu | Lex o Liex
00011003 | Boarr M1 Hex 1.

00011003 -, | Boat Mt Tex3

Caeayomeii crenuabiioil onepaineil peJsUHOHHON anreGphl ABASETCS OMepaHus
YCr081020 coeduneius.
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B ommuMe OT PAacCMOTPEHHBIX CHELMAbHBIX OMEPalUil PEeNAUMOHHON aareGpbi:
(UIABTPALMK 1 TIPOEKTHPOBAHUSA, KOTOPBIE SIB/ISHOTCS YHADHBIMM, TO €CTh IPOM3BO-
AATCA HAZ OAHUM OTHOLIEHHEM, OTIePalus YCIOBHOTO COeANHEHUS SBJSIETCs: OMHap-
HOI, TO €CTh NCXOAHBIMU AN Hee sABJISIOTCS 1BA OTHOLICHUSA, @ Pe3YJIbTaTOM — OJHO.
HOyete R = {1}, Q = { q} — ncxoaxble OTHOWEHUS,
Sg, Sq — cxembl oTHOmeHuI R 1 Q cooTseTcTBeHHO.

SR = (Alt A27 ety Ak)v SQ zv(Bh BQ: ver gy Bm)v
rae A;, B, — umena atpu6yTos B cxeMax oTHomrennii R u Q cooTBeTCTBeHHO.
IIpu aTom nonaraem, uTp 3anansl HaGopsbt aTpubyTos A u B

A o { A; } i=1,ks B o { Bj }j-f,m
" 3TN Ha60pbl COCTOAT U3 O'CpaBHI/IMbIX anM6yTOB

i

Toraa coenuHenneM oTHomeHuit R 1 Q npu ycaosnu B Gyner MOAMHOKECTEO nexap-
TOBa TpOM3BeJleHHs oTHOWeHMt R u Q, Koprexu xoroporo YZOBJIETBOPSIIOT yCJI0-
BMIO P, pacCMaTpIBaeMOMY KaK OJHOBPEMEHHOE BBITIONTHEHHE YCIIOBHI: '

Q r.A 6 B :i=1k, rae k — uncao arpuGyTos, onzxﬁmnx B Ha60pr AuB a 91
KOHKpeTHas oflepaunst cpaanemm

Q A; 6 B; D; 6, — i-it npenukart cpaBHeHus, OTpe/ieIsieMblit U3 MHOXECTBA AOMyCTH*
MBIX Ha qomene D; onepanuii cpaBHeHus.

RIBIQ={(q)|(r.q)]|rA®8 qB= «Hctuna», i=1k}.
Hanpumep, paccMoTpum éneuylommﬁ sanpoc. [TycTs oTHOweHue R,5 conepuT nepe-

YeHb JeTaself ¢ YKa3aHHeM MaTepuanos, U3 KOTOPBIX 3TH I€TaJI U3TOTaBJUBAIOTCA,
, OHO numeer BVllI

e e =+ e “Tate bty

Wupp petanu | Ha3sawue pevanu |Mavepuan “I |Hassawue geranm
00011073 . “|Taiika M1 .~ |, |cram-crt ' | Taiika M1 o
00011075 | Taitka M2 Crams-cr2 { Taiixa M3
00011076 Taitka M3 ) cramb-cti, 1laii6a Ml
00011003 _|BorT M1 | cranp-cr3 Hla,n6g M3
00011006 | Bonr M3. . - cTanb-cT3 | Hlaii6a M2
00013063 | aii6a M1 cranp-crt ‘

00013066 | UTaioa M3 cramb-ctl

00011077 | Taitxa M4 -+ cranp-ct2

00011004 Boar M2 feram-cr3

00011005 . .| Boar M5 CTab-CT3

00013062 -Hlaii6a M2 4 |crams-crl

[Tonyynm nepeyeHs neraneil, KOTOphie M3rOTABIMBAIOTCS B uexy 1 m3 marepuana
«CTalb-CT1»
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Ris = (Ris[(Ry5.ludp meranu =Ro.1Incp netamu) A Rigllex = «lexi» A

A Rys.Marepuan =<<CTaJIIrCT1>)]“R‘m‘)[HaSBaHMe netamu] ~
Tocnennelt omepauueit, BKIOYaeMOi B Ha6op onepauuii penaumomou am*eﬁpm, SB-
NISIETCS QTepalus denenis. .
st onpesenenust onepauun AeaeHUs paCCMOTpI/IM (:Haqana TMOHATHE MHOXeCTBa 06-
pasos.
Hycrb R — orHomreHue co cxemoir Sg = (Ay, Az sy Ak);
HyCTb A~ HEKOTOPBI na6op anH6yTOB Ac{A yis=1 K, Al — Ha60p arpubyToB,
He BXOMAILUX B MHOXECTBO A.

Ilepeceuenne muoxkects A u Almycro: ANA! = @ onennHeﬂne MHOMKECTB PAaBHO
MHOX€eCTBY BCEX, ann6ymB UCXOIHOTO OTHOUIEHHUSL: AU A = SR

Toraa MuoxecTBoM 06pa3os 3neMeHTa y npoexunn R[A] 'Ha3BIBAETCS MHOXKECTBO Ta-
KHMX 3/IEMEHTOB Y IPOEKIIHK R[A ], nna KOTOprX cuenﬂeﬂue (%, y) ABNsIeTCA KOpTe-
’KaMu OTHOWeHUA R, To ecth ,

QA(x) = {y | y €eR[A'] A (x, y) €R} — MHO)eCTBO 06Da30B.
Hanpuwmep, MHoxectsoM 06pasos orﬁomemm Rys mo MaTepuay «CTalb-CT2» Oyzer
MHOXECTBO KopTesxkeit

Rys.Martepuan = {< 00011075, Taiixa M2, «cTanb- CT2>>>
< 00011077, Taitka M4, «cranb-ct2»>)

Manum Teneps onpeneneHye ONepaLi. deeHus.
HyCTb maHbl ABa otHomeHuaA R u T COOTBETCTBEHHO CO CXEMaMU:
= (Al) A27 Ak) ST = (Bh BZ” oy m).

A 21 B — Habopul anuéyTon 3THX OTHOIIEHHUH, ozmnaxoaou JATHHBI (6e3 [OBTOpE-
HU}); ‘

Ac SR N B C ST ) .
AtpubyTtsi A ~ 2710 atpulyThl U3 R, He BoweaAIME B MHOXKECTBO A.
Hepeceqe}me muoxkects A 1A' = @ — mycro u A U A! =-SR. TIpoexumu R[A] 17}
T[B] coBmecTumbt 1o 06beMHEHHIO, TO 6CTh UMEIOT 9KBUBAJIEHTHbIE CXEMBI: Sgjp) ~
Sty
Torza onmepamus fieleHUs CTaBUT B COOTBETCTBUE OTHOMmeEHHsM R u T oTHoweHue
Q = R[A:B]T, xoprexu KOTOPOro ABJSIOTCS TEMH 31eMeHTaMu Tipoekimu R[A!], amsa
koTopnix T[B] BXOAMT B MOCTPOEHHBIE. /Il HUX MHOXKECTBO 0OPa3oB:

R[A!B]T = {r|r eR[A'] A T[B] c{yly eR[A]A(r,y)eR }).
Omnepauus nenenns ynobHa Toraa, Koraa Tpebyercs CpaBHUTL HEKOTOPOE MHOMXKECTBO
XapaKTEPUCTUK OTAeNbHBIX aTpubyro. Hanpumep, nyctsb y Hac ecTh oTHOmeHue R;,
KOTOpOe COAEPKUT HOMEHKJIATYDPY BCeX BBIILYCKAaeMbIX JeTallell Ha HALIeM IPEeXIpH-
SITUH, a4 B OTHOWIEHHHU Ry XpaHATCA CBELEHHUs O TOM, YTO ¥ B KaKHX lleXax AelCcTBU-
TeNbHO BHITycKaeTcs. [loctaBum sazay OmpenesuTh nepequb LIEXOB, B KOTOPHIX BHI-
IyCKaeTCsl BCA HOMEHKJIATypa AeTajeil.

Torzna pemenviem atoit sazauyu 6yaer onepaunﬂ IeneHus orHomenus Ry Ha oTHOuIE-
nue Ry no Habopy arpubyros (Illudp aetanu, Haumenosanue aerann).
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R j7 = Ryo[IHudp meram, Hanmenosanne aeram: Mlutbp aerany,
HaumenoBanue aerann]Ry7.

R7
Hex L
AHext o

Onepaimsi AeTeHNst JOCTATOYHO CAOKHA AN a6CTpaKTHOI‘O MIPE/ICTABJICHH. Ona mo-
’eT ObITb 3aMeHeHa NOCJe]0BATENbHOCTBIO IPYIUX omepauuit. Jle#CcTBUTENbHO, BhI-
MOJTHAM TOT K€ 3alPOC ¢ UCIIOAb30BAHUEM APYTUX onepaiuif. g aToro onpeneamm
NOCJIEROBATENBHOCTD npomexcyroqnmx 3alPOCOB, KOTOPast IPUBEAET HAC K KOHEUHO-
My De3yJIbTarTy:

1. TlocTpouM OTHOUIEHHE, KOTOPOE MOREIMDPYeT CHTYallMIO, KOTJa B KaXIOM LEXy
H3rOTABJIMBAETCS BCA HOMEHKIATYPa, 3TO YyXKe MOCTPOSHHOE HaMM paHee PacIiu-
peHHoOe 71eKapToBO NpousBeneHue oTHomenni Ry u Rg. ITo otHOWeHune Ry:

Ry = R/®Rg ‘ ) ’

2. Teneps HaiifieM IepedyeHb TOTO, YTO M3 OOA3aTENbHON HOMEHKJIATYDBI He BHIyC-
KaeTcsl B HEKOTOPBIX Liexax
Ri1= Ro\Ryo

3. Jlanee HaiineMm Te 1iexa, B KOTOPHIX He BCe NETaky BHUTYCKAIOTCH, IS BTOTO HaM
Hazo oTHouIeHue Ry cripoexTuposath Ha ¢ronben «Llex»:

Rig = Ryg[Lex]

R18
Hex
|Hex 3. - o

4. A Temiepb U3 MEPEUHs BCEX LIEXOB BBIYTEM Te, KTO BbIIIyCKaeT He BCe AeTasH, ¥ 110~
Jy4MM OTBET Ha 3aIPOC, U ITO OY/ET TOT jKe PE3YNbTAT; YTO ¥ B OTHOUIEHHH Ry7.

TlocmoTpum, Kak paboTaloT onepauny pessIuOHHON anrebpHI 7151 APYTOro IpHuMepa.
BospMeMm Ha6op OTHOLIeHUH, KOTOPble MOAEAUPYIOT CAAYY CECCHH CTYIAEHTAMH HEKO-
TOpOro yuebHoro 3aBefieHusi. TeMa BeCbMa NOHATHAS U MPUBBIYHAS.

R, = <®UO, [ucuuruiuia, Ouenka>; R, = <(DMO, Ipynna>;
R3

rae Ry — undopmanus o nonsITKax (Kax YCIIEIIHBIX, TaK Y HEYCHeINbIX) Cla4yl 9K-
3aMeHOB CTyaeHTamH; Ry — coctan rpynn; Ry — CIMCOK AMCUMIUIMH, KOTOPhbIE HAJOo
craBaTh Kaxaoit rpymme. JoMenbl ans arpubyToB (opMajabHO 3a1aBath He OyseMm,
HO, OPHEHTUPYSICh HA 3APaBLIi CMBIC, 6yneM CYMTaTh, YTO HOMEHOM Ui atpubyra
Oucumnnuna GyaeT MHOXKECTBO BeeX AMCLMILINH, iperofaioumxest B BY 3e, nomeniom
ans atpubyra Mpynna Gyzaer MHOXecTBO Beex rpynn BY3a u T. 4.

< I'pynmnsr, I[Mcunnmma>
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[Mokamesm, Kakus 0BpasoM MOKHO TONVIHTE U3 ATUX Tabaui MHTepecyoune Hac
CHEACHIS € TIOMOULbIO pesisiiinonnoli anreGpel. B kakiaom u3 upupeaeHibix npAMe-
POB 1yTeM onepaLutii fajl nexoanuiMu otHolenusiMn Ry, Ry, Ry gopmupytores npo-
MEKYTOUHDLIE OTHOUIEHUST | pc\sym)mpymmcc oTHOlIeHe S, coaepxaugee Tpebye-
TMYIO unq)opmruuuo

O CHucoK CTY/EHTOB, KOTOpHe crami oksamen 150 BII Ha «OTiHdHO>. Pesyabrar
MOKET OBITH NOJLYYeT! TIPHMEHeHIeM OlePaiIHi (PUIBTPALNH N0 CIOKHOMY ycao-
BUIO K OTHOWieuI0 Ry 1 nocjeayomum npoextuposannem Ha atpubyr «OHO»
(mm Benn rpc()yucﬂ TOLKO CHHCOK (aMuimiii).

= (Ry|Onenka = 5 A Jucuunauna = «BI»])[DPUO];

O Crucox Tex, KTo KoJken ObiT casaTh sk3aMen no BJI, Ho noka eime He caasa.
Cuayana najinem Bcex, K10 Ao/keH Opi cnasath sx3amen no B/, B otnHowennu
Ry Haxoaures CHHCOK BCEX AMCIMIUINH, MO KOTOPBIM KaKAas Ipynna A0JKHA
Oblia. caaBaTh IK3aMeHDI, OLPAHHYHM [lepeuenb AHCUMIANH TonbKo «BJI». Ilnst
TOrO YTOOBL IIONYYUTb CIIMCOK CTYAEHTOB, HAM HAXO COEAVHUTH OTHOUIEHHE Rj
¢ orHouleHueM Ry, B KOTOpOM olipesiesieH CNUCOK CTYAEHTOB KasKA0H IPYIIIbL.
R4 = (Ry[Rs:HomepI'pynint = Ry HomepTpynnst A
Ry ducuumimna = «bI»] Ry)[DPUO];

Q Tenepn nonyuyuM CIIMCOK BeeX, KTo ¢asas sx3aMmeH 1o «BJI» (nac noka ue unTte-

pecyeT pesysbTaT CAAUH, a MUTePeCyeT cam (axT NONBITKU CAA4YM, TO €CTh TpH-
CYTCTBME B OTHOIeHuH R):

Rs = (Ry[Aucupnnuua = «BI»])[DUO];
i, HAKOHCL, PE3YJABLTAT — BCC, KTO €CTh B IEPBOM MHOXKECTBE, HO He BO BTOPOM:
S = R4 \ Rs

O CrucoK HecyaCTHLIX, HMCIOMIMX HECKOIBKO ABOEK:
S = (R|R.DPHO = R'|.ONO A Ry ducuunanna # R’ Jucunnmnmua A
R,.Ouenka < 2 A R'1.Ouenka < 2] R')[ONO)

3T0T 11pmv1ep BechMa MHTepeceH JUTSE TIOUCKA CTPOK, YAOBJETBOPSIOLMX B COBO-
KYTHOCTH YCIOBHIO 60able 001020, TIPHMEHSETCS onepains CoeANHEHNs OTHOIUe-
HHS ¢ CAMHM co6011 IMoatomy MBI KaK ObL B3N Komﬂo oTHOUIcHUs Ry 1 HasBa-
au ee R'y. '

Q Crucox kpyrabix oTanuHuKoB, CTPOHM CNHCOK BCeX Map <CTyAeHT—AHCIIHIIIH-
Ha>, KOTOPbLE B NMPHHIHTIE JAOJAKHBL ObITh CAAHDL

R4 = (Ro|RyTpynna = Ry.Tpynna] R;;)[(DHO, ducummaunal;

Crponum CHCOK Nap <CTYACHT—/THCIUIINHA; T7ie HOJYHeHA OLUEHKA €OTAHYION:
Rs = (Ri[Ouenxa = 5])[(I)I/IO HAncuummnal;

CTponM CImeoK CTyaeHToB, YTo-nbo He CAABIIIX HA <OTIIHYHO»:

Rg = (R4 \ Rs)[PUO]).
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Haxkomnen, nckaioMus rocaenatee OTHOUIBHHC‘H3 obero crmcka CTYAEHTOB, HOJIy-'
YaeM pe3yabTart. '

R,{®UO] \ Rg

O6paruTte BHUMaHKeE, YTO JUIS NOAYYEHUs MHOXECTBA CTYEHTOB, YTO-H00 He ciaB-
WX Ha «0TMuuHO» (Rg), MBI OCYLIECTBHIIM «MHBEPCHIO» MHOXECTBA BCEX OTINYHO
CAAHHBIX Nap <cryaeHT—aucuuniIuea> (Rs) myTeM BhIMHUTAaHUS ero U3 NpeaBapu-
TENIBHOTO -TIOCTPOEHHOTO' YHUBepcadbHoro MHOXecTBa (R,). PexomeHnyem ouenb
BHUMATeNbHO Pa306paTh 3TOT NMPUMEDP U BHUKHYTb B CMEBICA KaXKAOTrO AeHCTBUS —
3TO OYEHb TIPUTOAUTCS IJISI MOHUMAHWS PEJISIIMOHHOM anreGph '
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