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TeopeTNYeCKEe OCHOBH
CHHTAKCHYECKOr'0O OTOXNECTBACHEA B Ashke PEDAI



1. BBENEHME

B padorax [I,2,5] ONHCANN CHHYAXCEC H CEMAHTHEA SSHEA
pedan, OmEcaHEme CeMAETHRY JAHO B BEN® OMECAHEA aCCTPAKTHO# pedai-
MAINHE, KOTOPAH CHOCOOHA BHOONHATH AATODETMH, SAQUNCAHHNE BR ASH-
xe pedax,

IIpr omecanEs pefalr-MaNHH OCHOBHOC BHEMAHNG YIEIASNOCH TOMY,
vroCd OHA (EiA IOPHEIMIMANRHO Hpocra. [IpM 9TOM CO3HATEXEHO MI'HO-
pEpoBaxcd ToT (aKT, 9TO BO MHOI'EX CHYy4ASX AGCTPARTHAA pefei-Mamm-
BR OpaxTEIecKE Hesfpexrmsra, OgEaxo, XOTAR AEXO XOXOXMT XO IPAKTE-
YOCKOr0 HCHOXHSOBAHEA pejara B KavecTBe ASHEA HPOr'DAMMNDOBAHHA,
noBumEOHNEe 5PPeXTHBHOCTE pefai-MANNHN OpEOCpeTAST Demammee SHAYE-
HEe, JrEM BOOPOCAM OOCBAMEHH DPACOTH [3,4,6] X Hacrommad paco—
T8,

[Dpxsmpm, KoTOpEf HMONOXEH B OCHOBY 3TEX DAGoT SaramMaercd B
TOM, YTO QCCTPAKTHAS pefal-MaNNEA SaMeHA6TCA HA ADYyTyD, "IOpaxKTH-
Yecxyn" pedair-mammny. [IpaxTHueckas pefar-MamEHA BO MHOT'HX CIy9ASX
croxBefl, YeM aGCTDaRTHAS, OXHARO padoraer SferrmpHee, Komewmo,
Taxad SaMeHA NPABOMEPHA TOABLKO B TOM ciydae, €CHE NpaKTHIecKas
pefar-mammHA BCETNA ZAaeT TOT Xe camuit pesyisTar, Yro H aGCTpaKT-
Had,

Taxm oGpasoM, mpodaema "yryumeEma" pefai-MRNNER CBOXETCH
E JOEASATENFCTBY SKBHBANGHTHOCTH TeX EIM NHEX AAT'ODNTMOB H BHAC-
HEHHD yCJOBEE OPE KOTODHX 9Ta SKBEBANGHTHOCTH EMEET MECTO.

Padora pedai-MamEEH pacuajaercs EA WArH, DEIOXHeHHEe KAXEOrO
mAra SARANYAETCH B NOCHEXOBATEXHHOM BHIOXHCHMN CHHTAECEWYECKOr'0
OTOXAECTBNGHEY ¥ 3aMcHE. Hamdoxnee CIOXENE HponecO-CEHTAKCHYOCEOE
OTOXNOCTBICHNEE .

Hacrosmas padoTa OOCBAHEHA ABANNSY HpoLecCa CEHTARCHYECKOTO
OTOXNCCTBECHEA H BHACHOHED yOXOBHER, DDA KOTOPSHX STOT Hpolecc



moxer OMTH YCKODeH,

CiexyeT OTMETHTH, UTO AITODETM CHETAKCEYECKOTO OTOXIECTBIE-
EEA omicam B padorax {I,2,5] mo-pasmomy. B padore [2] ommcam
AXTODETM OTOXNECTBICHHA, KOTODHE He SKBEBANEHTEH AJITOPETMAM, OMNN-
CaHHHM B [I] : [_5:( o ArropETmu oroxnecrsienms, omucamEwe B[ I ]
EB [5] SKBHBANlGHTHH, XOTH H BHTASAAT OO-PAasHOMy. Vx SkBEBaseHT-
HOCTH CHeNyeT H3S DeSyXbTATOB HacrosmeR paGoTH.

Paggax-murepmperarop (cm. [3] ) peamEsyer AITODETM OTOXIECTB-
zemms, ommcammit B [2] . Pepar-xowmmasrop (cw. (4,6] ) pears-
SyeT AIrOPETM OTOXXECTBAEHER, B coorercTeme ¢ (I] m (5 ] .

B macrosmed padoTe, C NeXsD OGIEIdYCHEX TEODETHYECKOr'0 AHANE-
3a DAcCMATDEBAETCH OCOCHEHHNA AXT'ODETM OTOXIECTBICHHR, TOYHEE
EJACC AATODNTMOB OTOXXCCTBICHNA, O OTHOHEHED X KOTODHM AJTODHETMH
ms [I]  [5] smcrynawr xax wacrEmE ciyual. Tem caMsm saoiHO BRB-
JgeTcS eCTeCTBEHHOCTH BBENCHEA B CasECENE® pefan HEROTODMX JAONOXHH-
TeJBHEX KOHCTDYRINA,

Pasper HOBNE HOZXOX X HOHATHD QATODATMA CHHTAXCHYECKOrO
OTOXHECTBICHNES: CEAYARA ONpefelsercA ECYMCNeHNe, HOpOXIaKmHee BCe-
BO3MOXHHE DeSyXbTATH OTOXRECTBEGHH], & SaTeM HA MHOXeCTBE BEBOXIOB
BBOANTCS DASPONEMOS OTHOMCHEE NODANKA H TAKEM O00pa3OM ompeRelsercs
&ITODETM o0Xona jepeBa BHBOXOB, KOTOPH# H BHUECAAET HyXHHE Ba-
DHAHT OTOXKECTRBACHHSA,

IloryueHENe pDe3yXhTATH He PACHPOCTPAHADTCH HENOCDPEXCTBEHHO HA
noxEult pedpex (Rax OH OmHCAH B [5] ). QmEARO mpemmoaaraercd, ITO
peaxmsaImA IHOXHOr'O pedana, CBOXETCH K INOCTPOSHHD KOMIRAATOPA C
moamoro ma Gasmcemt pepax (s [4] ® (6] ) ommcumaerca mowmmaarop
¢ GasECHOro pejaxa HA MANNEHO-ODEREHTHDOBAHHMR A3MK cGopxE). Hosro-
My ocHOBHOR MamEHHOR peanmsamme pefexa spasercs 3ppexTHeHAs peaxm-
3ama GasEcEOro pedaxa,



2. BHPAEEHIM

2.I. SaMevaige. B Eacrosmefl padoTe HCHONLSOBAHH TOXBEO Te
HOHATEA pedara, KOTODHE HEINOCPENCTBEHHO CBASAHH C CHHTAKCHYECKEM
OTOXNECTBACHEEM, LOSTOMy BCe HeoGXOXNMEE MOHATEA CyAyT ONMCAHM

8aHOBO. (umpemeleHHO® SAECh HNORATHe BNPAXEHHEA ABigerca olodme-
HEEM YacTHOrO clyuad BNPRXeHES pedaia.

2.2, CEHTARCHC BHDAXSHER.

< BHpaxeHEe> ::= < O0BeXTHOC BEDAXCHNE >

| <rmmoBoe Bupaxemme >
<O0%EKTHOE BWDAXECHHE > ::

| <ooserTHuft Tepu >

<00BEETHOEC BHPAXeHHe >
<OOBeETHHEt Tepu > i\ =

= <oycro>

<cmmox> | ( <obsexrroe BEpAxeHEe > )

< THIOBOC BHDAxeHHEe > :: = < IOyCT0>

|< TEmOBOR TEpM >

< THIOBOe BHpaxeHNe >
< TEOOBOR TepM > j; =
< IIeDEeMeHHAS >
| ( <rmmoBoe Bupazemme> )
<cEo(Ra> :: = <aeBasd CXodxa >

| < mpaBas cxodxa >
< xepas crodga> ::= (
p)

<TepM > :: = < OObexTHHE TepM >
| < TEmoBofk TepM >
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2.3. [lepeMeHHje ® CHMBONH.

Jlerx0 3aMeTHTh, 4TO CHHTAKCHC BHpaxeHEA, ONMCAHHHE B Hm.2.2
HenoXoH. OH Hé COAGPXMT ONMCAHEA NOHATHR « CEMBOX > B < IepeMed-—
Had) . Jlxd maxbHefimero H3XOXEHHd CHHTAKCHC CHMBOJOB M I@DEMEHHHX
COBEpIeHHO (esSpasiM4eE H MH ero yTOYHATH He OyHeM.

IIOCKOMBKY, HCHOXBLSYS KOHEUHHE HAGOp SHAKOB MOKHO HOCTDOHTH
He doxee UeM CUETHO® MHOXECTBO OCBOKTO3, MH OyIeM HOXaraTh, 4TO
MHOXECTBO CHMBOJXOB He GoXee UeM CYeTHO. B TaKOM CAydae ero MOXHO
nepeHyMepoBaTh. ‘é -i cEMBOX 0COSHAYEM 4Yepes :i’-k .
MHOXSCTBO IEepeMeHHHX OyneM CYETaTh TOXe He (oJee YeM CYeTHHM,

R -yp mepememEyD GymeM 0GosEAuATH uepes XLk .

TarEM 06pasoM, EMEETCA CYSTHOE MHOXECTBO CHMBOJOB

R, %, %, ..
H CYETHO® MHOXECTBO IEDEeMEeHHHX
L1, Lo, L3, .

CaexyeT nom4epkHyTh, 4TO z,‘ H xg NIpeacTaBRADT COGolt He
CaMM CHMBOXH ¥ NEDEMEeHHHE, & TOABKO HX M3Ta-O0CO3HAYEHHA,

Beenien eme ONHO MeTa-0C0OSHAYGHHE, [IOCKOXBKY BHDAXSHHO MOXST
OHTH NyOTHM, & BO MHOI'NX CXy4adx HS0OCpaxaTh HyCTOe BHDAXEHHS
mycrToToll HeyHOGHO, MH BBEeNeM JX Hero OCOSHAYCHHe Q o

3nech xe OTMETHM, UTO B 3Tolt padoTe 3maR J  ymortpedaserca
B RAA XPyTEX nexeit, B YACTHOCTE JAA OCOSHAYEHHES HyCTOr'O MHOXECTBA.

Teneps MOXHO NDEBECTH IDEMODH OCHOXTHHX N THIOBHX BHpaxeHHE.

OdsexTHHEe BHpDAxXeHHAS

g, (10¢)), 299,(31)'?.;2i

TunopHe BMDAXCHNA S
B,C), Xas , (X26)((x,) X))



2.4. Hyxp-ToDMH ¥ HVIE-LEEHI

0GOSHAWEM Wepes (&  NpOMSBOABHOG BMDANSHHE, OUEBMIHO, TTO

BosKoe (6  MOKHO OEHOSHATHiM 06pasoM NpeJiCTABETE B BHME
Tz T%... 95,

rRe wepes J4 OGOSHAYEH HEEOTODHE TepM.

2.4.I. Tepud, B COGMHOHHE KOTODHX DaSATAGTCA BHPAXSHEE g .
HA30BEM HyAb-TODMAME STOTO BHDAXOHMSA.

2.4.2, HasopeM Hyab-mimHOR BHpaxeHES ¢ KOXNI6CTEO HyXo—
TepMOB, COCTABAINNEX S5TO BHDAXSHEE,

2.4.3. Hyap-puuHy BHpaxeHES é MH Oynem OoGOSHAYATH Yepes
Lo [2’] OYeBEIEO, W0 S, [&7=0 rorm u romxo rorm,
xorpa & - mycroe mmpaxemme. Ecxu e <, [ & /= 4 , ro Bupa-
XoHNe g ABXAGTCA TEDMOM,

ByneM NpeNONATATH, YTO Kaxum#t mepemeEHOR X x NOCTARIGHO B
COOTBETCTBHE HEROTODO®, BOOCHE I'OBODH, CYETHOE MHOXECTBO OCBEKTHHX
BHpaxeHmit .7%‘ . Kaxgoe o6sexTHOoe BHpazeHue (2 , TaKoe, 4TO
QA €Ak w OyneM HasHBATH NOIXOLANEM K mepemeHHOR Xy , a camo
MHOXGCTBO .7t¢¢ = MHOXGOTBOM HONXONAMEX BHpameHuil 1xi Lpe .

Kax OymeT BENHO B malbHeiimeM, CONEPXATOAHHO MHOXSCTBO IONXOXA-
WUX BHpameHH# - 9TO MHOXSCTBO TeX 3HAUYOHH{l, KOTODHE MOXeT HODEHEMATH
nepeMeHEas. B Hacroamell padoTe Hac He GYMET NMHTODECOBATH KAKEM
HMOHHO CNOCOGOM 38JaHH MHOXSCTBA 9214 XoTd, KON9YERO, Oyner mpex—
HOJATATHCH, YTO OHA Da3pelHMH.

BupiexsM Temeph HEKOTODHE BAXHHE YACTHNS CAYYAN MEOXGCTB Qf.g
H B COOTBOTCTBEM C 3THEM BHGXMM HOKOTODHE BAaXHHE KXACCH IepeMeH-
HHX.

2.5.1. KoHCTAHTH. [lepeMeHHas Xk sBAeTCA KOHCTAHTOR, OCAH
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MEoxecTBo JTK cocTomT ES OJHOT'O — eEHCTBEHHOI'O OGBEKTHOI'O BHpa=
xoHAd, Hamdoxee BaxHHR NpEMep XOHCTAHTH — 3TO NEPeMEeHHAH, AL
roTopolt He cocronr ms OJHOI'O—~eIEHCTBEHHOT'O CHMBOXA Z.,,, . B
RaxkHellmeM ME CyZeM HECIOXH30BATH MeTAOGOSHAYEHME z-m JEA IeDeMeH=-
mot Xk , ecam \7ep¢ = -[ 2.“, } Hapany ¢ odo3HavenEeM i~
Rax Oymer ACHO B JaxbHelmeM,5TO He MOXeT HDEBECTH K HEJODaSyMEHRAM,

2.5.2. TeepmHe mepemenHWe. llepemensad J(ys fABIZETCA TBEpXOR,
€CXA BCE BWDANSHNSA, COCTABXAKNEE J&K » HMEDT OJNHAKOBYD HyXb-LJHHY.
Huade .

Qi €ERpe w @y ERe Dl [W]= dol@,]
llepeMeEHAA-ROHCTAHTA JAeT NDEMED TBEpROR HepeMeHHOR,

2.5.3. € - nepemenmue. llepemennan Y aBxgerca € -lepeMeH-
HoORt, ecam .?%ac COBIANAET C MHOXECTBOM BCeX OCBHOKTHNX BHpaxeHNi .
Jaa &€ -nmepemenno® Xk ME GyNeM YyHOTPeGRATH MeTa-OGO3IHAUOHHE
€ Bapaxy ¢ odosEavemmem Ly .

9ra raacchEEamus, KOHEWHO, He HCYepDNHBAeT BCEX BOSMOXHOCTeff.
MHOXEcTBa ﬁg MOT'YyT OHTH H oXee CIOXHHMH, B dasmcHoM pedexe,
OHAKO, JNO CHX NOp YNOTPECRANHCH TOXBKO KOHCTAHTH, TBEDIHE IepeMeH-
HHe B & -llepeMeHHHE.

3. CVHTAKCHYECKOE OTORHNECTBIEHME.

3.I. QupeZeXeHEe OTOXNGCTREMOCTH

Ilycrs gt HeROTOPOe THNOBOe BHDAXeHHe, a g o HeroTopoe
O0BEKTHOe BHpaxeHme, Eynem rOBOpDAThH, 4TO é, OTOXNECTBEMO C ét 0
6CJII BCe IepeMeRHHEe, BXORAmEE B ét » MOXHO 38MEHHTH TAKEMA NOI-
XONAUMMH K HEM OCHOKTHHME BHDAXCHHSAMH, 9TO B pe3yabraTe BHDAXCHHE

gt copmajyier C éo . [lpEdgeM, ecau Kaxdd—To NepeMeHHasd BXOJHAT
B ét HOCKOXBKO pas, TO BCe €& BXOXNOHHS NOXXHH SaMeHATHCA Ha
OFHO H TO xXe NOXXOfAmee BHDAXGHHE.



]
3.2. papmaATH B HONCTAHORKH

3.2.1. HasoBem BAapHMaHTOM NPOMSBOXHPHO® MHOXS8CTBO YNODANOYGH-

mix nap sapa (2, @), rme OC - DDOHSBONBHAS HeDEMOHHAd, &
Q. - mpOESBOXBHOE OGBEKTHOE BHDAXeHEe. NOXXOXANee K HepeMeHHOR
C . IpyrEm cxopami, ecit OC= Cx , T QGJ@K

3.2.2, BapmaHT 1Y masusaerca ODOTHPODOYMEEM, SCXE CymecT-

BY®T ;Be NAapH (’-C',Q')él’ ' (':c",a")é"@‘ , TaK@e, 9TO
'= 2" ,m0Br0xe ppar Q' Fa

3.2.3. Bapuanr 1) , EoTopHR He ABAAETCH MDOTHBODEUHBHM, MH
GYReM HaSHBATH HOUDOTEBODOYAREM.

3.2.4. bynem roBopETh, 4TO I6PEMEHHAS x BXOIHT B BapEAHT
Y , ecam cymecrsyer mapa (oC,Q@ ) € ¥ . Eynem rosoputs, 9T0
sapaasT 1 cofepEuT mepememHyD JC , ecEE mepemeHHas OC
pxomr 3 UV~ .

3.2.5. Ompepexmm omepamup HOACTAHOBEH. IlycTh v -HenpoTH-
BOpeuHBHil BADHAHT K NyCTH BCe NEPEMEHHHe, BXOJANEE B THENOBOE
BHDAXGHHO év,- , BXogar B B Baprair 1% . Torza vepes Qo (W, (51:)
0GO3HAYEM O0HEKTHO® BHDAXGHEE, KOTOPOe HOXYYAeTCH NS éé ,» €CXE
EKaxnyD nepemessyn JC , BXOASHYD B é ¢ , SaMeHHTh HA OGHEKTHOe
pupaxesme CL , Tagoe, yro (€, @) € ¥

flcHO, YTO ONpeeAcHHHH TAKMM OGDASOM pEeSyAbTAT NOJCTAHOBKE
BCeTJIA CYRECTByeT H eXHHCTBOHOH.

3.2.6. Hasopem Bapmamr 1~ MEHMMANBHIM B ét » ©CIH OH
CONGDEHT TOXBEO Te NepeMeHENe, KOTODHE BXOJAT B &4 B HENPOTEBO-
peuHB.

3.2,7. OueBEEHO, YTO JNGOft HempOTHBOpeuEBHit Bapmamr 1%~ ,
yroBeTROpENMER YOXOBEAM 0.3.2.5 mpexcrasim B BEze V= 15 Uy,
roe Vo - wmmeamsst gix S¢ ,a Vo1 Vy=¢ . Botou

(9, D, Ee) = Qo (W, &)
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3.3. DaDRAHTH OTOXICCTANOHER

3.3.1. Bapmanr %" masueaerca BADHAHTOM OTORINGCTBACHR] MAL
THOOBOTO BHDAGXCHHS f.e H OGBEKTHOTO BHpAXEHAH £, » €CXH ION-

cranomxa Qo (4, &e) ompegmesera 8 &, (RS, fg-)= &

3.3.2. flcHO, 4YTO, ecxu pAA gt - go CymecTByeT XOTh OXEH
BapEAHT OTOXJNEOTBXGHHS, TO CYHECTBYeT CUETHOE MHOXGCTBO BADRAHTOB
OTOXNECTBIGHHA IAL 55 R é. COr'EACHO H.3.2.6. OmHAKO, HAMGOXD
mEll EHTepeC NpefCTABAANT MEHEMANBHHE BADHAHTH OTOXAECTBEOHES.,
OGosmawmm wepes Wo ( & %, é;) MHOXSCTBO BOSX MEHEMANEHHX BapHaH-
TOB OTORACOTBXGHHEA XA G‘t B 6“. o XpyrmMi CIOBaME

Wo (& &) = {19: 9 - mmanmtt sz S
1 Qo (9, gc) = zo}

Teonea 3.1, Mmomecrso Wo (gt, a)xone'mo xaa Jooux £
s & .

IoRasazesEoTRo. CHawaxa saMeTi, uro paseEcrso Go(V, ft)=¢£'.
BosMoxHO TOXEKO, ocmu Qo (®, &-) COXODXET Te H TOXBKO Te
CHMBOJXH, 4TO H é-‘. « OmEaxo, MHOXeCTBO CEMBOJOB, BXOAANEX B
&. . momeumo, Ecam xots ogsa mapa (C,a)€7Y raxosa, 90 B

QU Bxomr campox X , He ExonsmRt B &. + ™o pasencrso

Qo('\",gf ) =& HeBoswoxHO. [loaToMy Eaxmas napa (C,2) co-
HOPXHT TOABKO CHMBOXH, BXOXANEE B go « Jlaxee, ecxm é,
comepxar /V  cEMBOXOB H CKOGOK, To B Qo (79, fg-) COXEpEET

/\/ CHMBOXOB M CKOGOK. OTCEONA CXBXYeT, YTO ;XA xnéoR mapu

(£,Q) €9 pumna L - ge Goxee wem A/ . Taxum odpasom,
saa xaxgok mapy (X ,Q) €% puypagenme (L meser nummy He
Gozee N B MOXeT CONGPEATH CHMBOXH HS KOHEYHOTO MHOXECTEA.
Teopema poxasasa.
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3.3.3¢ AJTODHTMOM OTOXINESCTBACGHHS HA3NBAGTCHA NPABHAO, KOTOpOE
HOSBOXAET Kaxmjo#t mape ( &‘t &) DOCTABHTH B COOTBETCTBHE
ONME B TONBEO OfEH BapEarT 1V~ E& h/o(gt,go> IpH yCJOBMHM, UTO
Wo ( Zt g ° ) '# ¢
JpyrEM# CIOBAMH, AXT'ODETM OTORNECTBAGHEA — 9TO PyHRIMA
T2(&:, &,) . xoropas ompeneena a scex mapax (&%, ) )RR
oo W, (%3, 8)#0 T3(&, L)W (&L L)
Wo(&%, &) ¢¢
JT0 onpejiexeHHe B jaxbHeflmeM CymeT cHavama OGOCMEHO, a SaTeM
KOHKDETHSHDOBAHO

4. CUCTEMH ¥ ONEPALVM HAJ HVMI.
4.I. QupeXeXeHHe CRCTeMH,

BegrOe EOHEYHOe, BIOAHE YNOPANOYEHHOS MHOXSCTBO MH GyXeM
HasuBarth CHcTeMoR. IycTs cEcreMa /A  COCTONT HS DASMOHTOB
& ,Qy, .., @n , mpuiem X mpemmectsyer ; B TOM E
TOXBEKO B TOM CIy4Yae, KOrma ¢ < J- . B oTOM cxyuae MH Gyxem HsoGpa—
xats cucremy A B sume (Qy 0.4’ ,..,a».) . TaxEM 0GpasoM,
o ompegezeman A = (@, 2y, ..., Q)
4.2. PapeHCTRO CHCTeM

BymeM roBopaths, 4ro cecrema A  ® cucrema B  pammm,
@CEA OHH COCTOAT S ONHEX H TOX X6 SNEMEHTOB H SCHN JAS HEX S)AHO
ONHO H TO X OTHOmEHHe HOpAmKa. JIDyTEME CEOBAMH, GCXN A:(a,,.,,,a.,)
B b= (41,~,-.) o A= B 3 Tou x ToxmEo B Tom cxyuae,
scmn W =8q, .y Qn= Em

4.3. KoHRatenauus cEcTeM,

4.3.1I, lycTs fanH mBe chcteME A= (04,.-.,0»') p B=

= (éy,..4,). Komaremamue#t cHcrem A 1 B sasumaerca cucrema
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(a'>...> 021.,’ 61, ey é—m>

3HAR Omepaljl KOHEKATEHAIMHE MH GyXeM ONYCKATh (HOZOCHO TOMY, KaK
97O OCHYHO NEARETCH NAA YMHOXCHHA).
Tax#EM 06pasoM, N0 ONPEHEXGHHD HMEEM:
AB = (4 ,..,an) (&, ..., 6m) =
— (04,-..) a", gz, seey é""‘)

4.3.2, Kpyraie CKOGKH HCHOXbSOBAHH HAME INS OGOSHAYEHHS CHCTEM.
OxXHAKO HaM NOHANOGHATCA CROGKH H Jid OGO3HAYGHES NOPSNEA BHNOXHOHEA
omepamuft, YTOGH Heé BOSHHKAXO JBYCMHCXEHHOCTef, NODANOK BHIOXHOHNA
onepamud MH Gyzem B jmaxbHeflmeM OGOSHAYATH TOXBEO KBANDATHHME
CKOCKAME,

4.3.3. Jlaxsme HaM 9aCTO NPENETCH HCIOXBLSOBATH NYyCTYD CHCTEMY,
ROTOpad He CONXepXHT HH ONHOI'C 3JeMeHTa. B HammMx OGOSHAYOHHAX OHA
sammcuBaercs xak  ( ) » ONIHAKO 9TO HE BCETZA YROGHO, HOBTOMY
ang nycrof CHCTOMH GyZeM ECHOABS0BATH OGOSHAYCHEE ﬂ Hapsany ¢

a .

4.3.4, OueBHmHO, 9TO nuA XNGOR cHCTeMH .  EmeeT MeCTO
BA=Ap=A

Kpome TOr0o, Omepamus KOHKATEHAIMHE &CCOIMATHBHA, T.€, LIA JNOHX
cocreu A,B u C  mueen
CABIC=A[RC]I= ABC
4.3,5. lycTs HaM JAEH 77  CHCTEM A,,... 5 A»n . Torma
naa xouxaresamun Ag Ay --- A»  BBeziem oGosmauenue _4'45 .
Ecxa M =0 » OYNieM IO ONDEJEJSHED CHTATH, Y10 A% 4.= &,
TagEM OGpasoM es

AgAy e Am =

cBoficTBO:

03

N3

A;

"
[N

¢
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4.4. Ogepamun GO

4.4.1I. DycTs Vv g w - OPOHSBOJBHHE BaADHARTH, a'V; Vi

) =~ OpOMSBOJbHHE CHCTEeMH, COCTaBleHHHe M3 BapHAHTOB. Torzma
OunapEas omepamas 3O HAJ CHCTEMAMJ BADHAHTOB aKCHOMATHIECKH
onpefedseTcHd COOTHOMOHAAMA S

I. g® V=ved=»g

. () e®(w) = (vUwW)

n (V)® [((WVI=HeaNI[(»)@V]

. CcHYVzleVi=lweV, ] (Vs eV, ]

4.4.2, MOXHO NOAYYRTH SBHOE Bupaxeie LI V ® V . Jleftcr-
BATEBHO, ecam . = 8 %) ; V C (13),1-0

V@Y = (&, («9)]@(2‘ cw)J—
_c [(o)atc WOH1] = c c L, Yo ] =

4.4.3. 13 acCOLMATHBHOCTH KOHKATEHAIlMA CJEIyeT aCCOIMHATHB-
HOCTH onepamm ® J[encrnn'renno. nycTh

=295 Vi c(w) V; = c‘ CUs);

Torpa

LV @V]ev; OCV,OTQJ Ve 0V, 0V,=
=3 &8¢ (mUWVa.
x4 =4 =4
4.4.4, HeTpymHo HpOBEpHTH cnpanemnocu CBOACTB?

(P)eV=Ve(g=
(g)&atV;V;] (¥)@V; JC(v)a

[V, 10V =[V;® VJ [VOVJ
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4.5. Quepanps GRIbTDAINNR.

4.5.1. BeeieM YHapEYD OmepanED (RXETpamEH F-' [VJ s KO=
TOpad ofipeneleHa HA MHOXECTBE BCeX CHCTEM BapMaHTOB. IycTh U -
NpORSBOXBHKA BApHAHT, & V = IPOHSBOJABHASA CECTEMA BADHAHTOB.
Torpma R OoIpeneAfeTCE COOTHOMCHMAME 3

1. FlYl=9g
. PG VI=FLM)] FCV]

m. L 1= (19) , 6c U - EempoTEBOpeuHBHA,
@ ., ecm V' - npormsopevasal.

4,5.2, llerro ydemuThcH, 9TO BHIONHADTCH CXenymmme cBoicTma:
PLVAV, 1=RIVLIFIV,]
FlelV1] = FRLIV]

e FL (W 1= , 0 RPL(OVW)I]=I
Ec.m'V:g=£(3:(’l};) 31/5=J§;_(“"J) ;10

FlveeVy] = .'c; ;é:iF’[('\%Uwg) ]

4.5.3. Oyets U = W - npomSBoAbHHe BapEAaETH. TOTNA EMeeT
MecTo CBOZCTBO:

FLRI(M]e ()] =FIMNeF[aN]I]=
= F[CPVwW)]

JIoKa3aTeECTRO NPOBONETCA DaséopoM CIyuaeB, CHavala NORaXeM,
9ro0 F’[Fc("»] ® (W ]l=FL(vVw)] . TocroxBEY
scerma méo R L(W)] =¢& , méo FL(~s)]= ()
ZOCTATOYHO pasodpaTh ABa CAydad.



15

oyers P L(¥)]1=& . Torma

FLFL(O ] @) ]=F[F®s)]=F[&]=&
¢ xpyrot cropomr R’ () = =D FL(V VW) I=P, Texm
ocpason, B srom caysae R’ [ FL(¥) 1@ (ws) 1 =FL(¥VW)]1=&

oyers F[(W1=(F). Torma

FLRIMI®Gw)] =FL)0GS)]=FLEU8)]

TaxEM OGpasoM E B 9TOM CXy4ae DABEHCTBO BHIIOXHAGTCH.

Towro Tax xe xoxaswsaerex cootmomemme R [(v)® FlAw)]]=

=rRLV)].
4.6. Quepammg ¥

4.6.1I. Iycts v;g X V; IPONSBOXLHEE CHCTOME BADNAH-
ToB, Torja, MO OmpeReXSHED, HMEET MOCTO COOTHONEGHE®

VerVy=FlGeW] .

4.6.2. §3 cpolicTs omepamue QaxsTpalEE H ONDeXGXOHES omepa-—
mx @  cpasy xe moxyuaem ceoficTma:

I. ¢*V‘='V'a-¢ =g

L () *» () = FC(FVW) ]

m (V) * [va 1=C[(9) »Vy ][("")“'V]

. [\);V]nv (Vx»VILV»V)]

4.6.,3. Hi3 accOOEATHBHOCTE KOHKATEGHAIME H X3 cBoficTBa, XOXa-
SaHHOI'O B N.4,5.3 ocxeayer accomrmoen onepammk *- + JekocTBN
TexsHO, mycTh Vi -.a (%) ;V -C (‘k"d) ;'V'-C (Ug),
Torpa

(Ve*Vy 1o Vp = F'EF'EVOT/‘JOV;J=

kél ¢, &, FIF LG O(u.g)jz

=c‘ > Z:"f\tw VIV We)] =
'.'j_ iz =
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=F[V oVyeoVe]

TouHo Tax xe [ORASHBaeTCA
Ve *LVy*xVe ] = PV @ V;@7; ]

OTKYJI2 CEEIyeT aCCONHATHBHOCTH OHNGpAIAE ¢ .

4.7, Quepamg ¢mf

JTa omepamms ONpejeleHA HA MHOXO2TBEé HENyCTHX CHCTEM H mpen-
craBxser codoft " BagTHe HixHed I'pAHE" YNOPAROYEHHOTO MHOXSCTBR.
IycTs V- C ("9 ) . Torga mo ompepeXeHED
V7 »ecm M21

-
’ V {ne ompexneseH, ecqu Y = 0

4.8 Qpepamug X

Beeaprag omepamms X  (He myTaTh C NEKADTOBMM IPONSBECHHEM
MHOXECTB) ONpDeXeXeHA HAa MHOXEOTBE HAp CHoTeM. (e CHOTeMH, X KOTO-
pEM mpEMeHsercd X , NOXXHH CONGPEATH GOAUHAKOBOE HCHO SABMEH-—
ToB. IIpE 9THX youoBRax X  ONpeXeXseTCA H3 COOTHOmMEHHE:

1. $x@ =@
. L)V IxCGN L= (9,3 [Vxw]

Ha STEX COOTHONOHER MOXHO NOXYWATS K BHO BHDAXOENS JAI
pesyxsrara omepamum X . Iyors A =‘.£-; C ‘25)5 B-‘é:(g‘),‘

TOrzA "
AxB = ¢ ((a,é,))
T.6. peSyAbTAT — CNCTOMA,COCTABNGHHAS M3 YNODAROYGHHHX NAp
(az,eg) ’
(Cau,b1),(2,4,), ..., (%n,€.))
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5. TEHEPATOPH NOPAERA.

S5.I. Qupenegegme

5.1.I. Oycts ({ =~ DpOHSBOABHOS OGHEKTHO® BHDARCHEE, &
5 - NPOESBOXBHOS KOHOYHOE MHOXOCTBO OCBEKTHHX BHpaxeHmE, IlycTh
E' mexoropoe mmoxecrso map mema (Q, €) , ocxaparmee caexyn-

NEME CBORCTBAME:

1. (@, E)EE D aeE

L (@,€)EE wuQ'€f D@ ,EER

L (2,)EE u@EEUECE DR, EDEE

5.1.2. Temepatopom mopaxza Ea (L EaswBaerca §yExmms g(A,é‘),
ompexexemmas Ba Muomecrse nap (Q,€)€EE u npEEEMANmas sEavemNs B
MHOXGCTBS HATYDAXNBHHX YNCOX, TaRaf, YTO GCXN £ (GEERCHDOBAHO H
COXepEET Y] DASNNUEHX OCSOXTHHX BHpaxeHEf, TO g(d, E) yera-
HABINBAGT BSANMHO-OXHOSHAUHO® COOTBOTOTBNG MOXRY Q&€ & X axe-
MOHTANN MHOZOCTBA {1,.2, .y "n} .

5.2. JcTORNEBOCTR

5.2.1. TenepaTop mOpEEEA 9(4,8) YOTORYEB, 6CKN RXT

wmox (Qy,E)ERE n (Qy,E)ER moer uecto:
VE' &' & u 9(Q,E)<9(a, E)=> 9@ €)<Yy, E')

COXepEATEXEHO TAKOS ONpEeJeXeHHe 03EAYAeT, UTO NPE “cxaTHE"
Momectsa <& OTHONeHEe HOPNKA, EOTOPO® SAjAeT g(a,e), coxpa=
EZeTCd.

5.2.2, Jloxaxem TPEBHANEHYD TOODONY.
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Teopows 5.1, Bem (@, E)ER » (&g, E)EE u 9(a,€E)

resepaTop mopamka, ycrofuwsuf ma £ , To
E'cgw g(ay ,ED < g(2,, &) =>
=9(as,£) <9 (@z, &)

JorgsarexbcTRO, IIpoBomETCE OT HmpOTHBHOrO. [IpemIoXoxEM, 9TO
S'Cé,g(a.,é“') <g(a-¢‘£‘). HO j[Qv, €) >j (az,c‘f) . ¥s
OnpeReXeHRS g(a-: E) x j('ap)ﬁ')<QCQz,E') cxexyer, 910
Qys$dy . us ?(00,8)7 g(dzlé‘) 1 ycrofumBoCTH j(Q,é')
cXexyeT, TTO ?(Qi'é') > i(dz'f') » 9TO NPOTHBODEUHT YCAOBUD

TeopeMi.
5.3. & - repepatopy s A - TemepaTop gongma

5.3.1. [IlycTs mHOXECTBO E JROBXOTBOpSET CAXSHAYIMEMY YCXOBHDS
ecam (&,8) ¢E » TO BCS OCSOKTHHG BMDAXOHEd, Bxopmmme BE
ENMODT DASINYHYD HyXb-REEHy. T.e. «, 7‘- Rz «

WGEE w Qe €E D YL LG ] # 4o[Qr]

5.3.2. Ilycts E JROBXETBOPAGT YCAOBED, CHODMYXEPOBAHHOMY
B H.5.3.1I. Torna Hasomem 4 ~I'eHepaTOpOM, TAKOR IeHepaToOp NODAN-
¢ (a,E) , ompexexexmutt ma [ , wro pan moux (3, £)EE
x Cdz.qﬁ)éE’ HMEST MeCTO

9 (2,€) <9y, )& LolasJ<d.[a,T

5.3.3. llycTs E YAOBXSTBOpHET YCEOBED, C$HopMyXHpoBAHHOMY
B m.5.3.1. Torna masopen R - TreHepaTopoM TaxKoff resepatop no-
paxa Q (Q,E) , onpenexenmull xa £ , Tro ;A Woux (R, E)ELR
1 (A E)ER mmeer mecro

gfa.,ekj(az,e) & Lolag]>d.[ax]
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5.3.4. TeopeNs 5.2, é -reHEpaTop R R - remeparop ycrofi-
YNBH, JIOKA3ATEIHCTBO TPEBEAXLHO.

Vs ompenexeHus reEepaTopa NOpANEA BEEHO, YTO OH HymMepyer
BHDaxeHUS, COCTABJIANNHAE MEOXECTBO E (ecam, KOHOYHO, ONPEXSISH
BEA ?TOI'0 MHOXeCTBa), Tar, BaNpEMep, 4 - reHepaTop mpECBaNBAET
HOMeD I CaMOMy XODOTEOMY (B CMHCAe HyXs-EiMNH) BEpaxersp x8 & ,
saTeM HOMED 2 CAMOMY KODOTEOMY N3 OCTABNERXCH N T.J.

MoxHO paccmoTpeTh reEepaTOp NODAEKA, KOTODHER IpACBANBaeT HO=-
Mep I camoMy KODOTKOMY RS BHpamesmi 5 » 8aTEM HOMED 2 CaNOMY
AIUHHOMY HS OCTABMEXCH, 8SaTOM HOMED 3 CaMOMy KODOTHOMY H3 OCTaP~
muxcd, SaTEM -~ HOMEP 4 CAMOMY BEAEHHOMY KS 6me HenpOHYMOHOBARHHX
1 T.X. JTOT reNepaTop NOpAKAa Heycrouus.

6. OTOXHECTBAEHVE CHCTEM.

6.1. CHOTOME NP B 0GDagop
6.1.1. [lyors Ham FaHH 70 THNOBNX BHpaxoHER éu,&z,..., &%
B U oGsexTHEX BHpaxeHuil go‘, goz,_-,g.n. PacoMoTpEM XBE

T as (&, ..., Etn) = ::: C&:)
SL = (goi,..,, Son) =£§: (&)

Kaxnoe H3 BupaxeHuEil gec MH 6yAem HaSHBaTh JHpol, a raxmoe
supameEEe Sol ME OyNem EasBaTs odpasoM NWMPH &fa; . A Gymem
HasHBATH chCTeMoR mup, a N = croremott o6pasos.

Kpome TOro, GymeM DACCMATDHBATH CHCTEMY

A=Aax = 0 (( &, &)
c=4
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6.1.2. EyXem IOBODHTH, UTO NepeMeHEAS L BXOZET B CHCTEMY
mp 4 , ecam nepemenHad 2 BXOIMT XOTH OF B OXHY AHDY, HpE-—
magzexamyn 4

6.1.3, 0OGOGmEM NOHATHE HNOACTAHOBKH, NAHHOE B I.3.2.5. BycTs

5*a ~HeNPOTHBOPEYMBHE BADHAHT H OYCTh BCe IePeMeHHHe, BXOAAmHE
B CHCTEMy JHP A » BXOZAT B B BapHAHT Vv « Torma ompemeJEM
oNepamEp NOXCTAHOBKE AXA Bapmanta 0 B cHCTeMd jup 4  casmyr-
IIME COOTHOWCHMAME :

. Q(Y,4)=¢
L Q. (&) = (@ (5, &))
I Q(9,(&)A)=QES,(&)) RS, 4)

3nech gﬁ - IPORSBOABHOE THEOBO@ BHpaxeHme, 4
IpOR3BONEEAA CHCTEMH JHD, & (o (¥, gt) omepamEs NOXCTAHOBKH,
onpefieaeHHAR B N.3.2.5.

6.I1.4. Iiycts Jo - NpOHSBOXEHHE HENPOTHBOpEUMBHE BADHAHT.
EynieM TOBOPHTE, 9TO f? ABXAETCA YACTEYHHM BAPEAHTOM JAA Hempo-
THBOpeuMBOTO BapEaETa )" , ecam L cv.

6.1.5. [ycTs Jo - NPOHSBOMbEHE HempOTHEBOpPeuMBHE BapHAHT,
a A - npomspoxsEag CECTeMa mHD. HasomeM BapuaET 19" MHHEMAXNE-
mug £ z 4, ecam 17" CcomepXET TONERO Te NepeMeHHHe
KOTOpHEe BXOEAT B f WE B A » H IDH 9TOM HEBODOTHBODEYEB,.

6.2, HATE !
6.2.1. BapmaHT A9~ HasuBaeTcs BapRAHTOM OTOXKEGCTBECHAS

IXg cECTeMM mEP A , CECTEMH 06pasoB S) M HempoOTEBOPETEBOIO
BADAAHTA » ecx moxcramorxa @ (%, 4) onpegexens,
QR(3,A4)=I fcv .
6.2.2. Iiyers AL = AxJ) . Torza ocosuawme gepes W(f,A)

MHOXECTBO BCEX BA&DHAHTOB OTOXHOCTBNCHHA IAA A,ﬁ. '} f » KOTO-
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pnemnumnnmf ud . JpyruME caoBamm:
W(E, W)= { V" : V- sammammst naa @, 4 w
RIV,A) =N « fc¥}

6.2.3. U3 onpemexenus W( f, ZL) HEeMeJIeHHO CXexyeT,
qro@’mnerca YACTUYHHM BapHAHTOM jui awdoro V& M/(f, A) .
llosToMy B nanbHellmeM MH GyXeM KpaTEO Ha3HBATh Jo "YACTHYHHM Ba-
PHAHTOM", HNOApasyMeBad, YTO OH SBAAETCA YACTHYHHM BAS BCeEX

AV Ew(f, 4) sre samacmwocts or A
6.2.4. byneM TOBODHTH, YTO BApHAHT 15" MEHEMANEH OTHOCHTEXBHO
/\ , ecuE OH CONeDEMT TONEKO Te NeDeMeHHHe, KOTODHE BXOAAT B
A . S wummeaxen mn /L= Ax R , ©CNA OH MHHEMANCH A
4 .
6.2.5, Iycts [ wummmaxem mag <1 . Torza amdoit
ew( f, /_1.) sunmuazer nas /L . Kpome Toro, Torma Bcerjma
BHIOJHEHO COOTHOmEHUE
W(P, 2) < W(B, L)

B oOmem cxy4ae JnGof vacTHUYHHE BapHaHT f MOXHO Ipemcra-

nuunnuef=fo(/fi .rne_ﬁ-uma.xenmﬂ B
fo [)531: ¢ . [IpE 3TOM, OYeBHIHO, HUTO
S EW(fo, L) LD VUPs € WAL, 4)

Tootomy W( o, A, r W(pP, A) comepzar ommHaRo-
BO@ KONEYeCTBO BADHAHTOB OTOXNECTBIOHMS.

6.2.6. Teopema 6.1, Muomectso W( £s A)  xomewno zma
JIDGHX f g .

Iosasaremcrzo, Dpencrasau © s sme =2 US4
rue fo MERmMaNEHER paz /L “ﬁ’ nga:g . B cuxy sameuanmit
IpefHAYmero MyHKTa

W(Ey A) = W(FVUPs A) C W(Ps A)

omaro, W ( f’ 1 ’A) CONePRUT CTOJBKO Xe SAEMEHTOB, CKOJBKO
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R W ( ¢,A-) . [Io9TOMy ROCTATOYHO IORASATH KOHEYHOCTH
wW(@, A). 9T MOXHO CEeEATH AOCEOBHO NOBTODAS PACCYXRSHEL
reopesu 3.1I.
6.3. 0.0
6.3.1. 06OCWAM NOHATHNe AXTODETMA OTORNCCTBEGHHA, JAHHOE B

3.3.3. bynem HaSHBaTh AXTOPETMOM OTOXEOCTBAGHHS ODABEAO, KOTOPOe
xaxyoft copoxymmocrs ( f, A-) CTABAT B COOTBETCTBHE OJiHH H
roxsEo omE Bapmarr V€ W (] f,"-) IDH JCHOBHH, UTO W(_ﬂ A)# L.
JpYyTEME CXOBAME, AXTODHTM OTOXNECTBICHHA - 9T0 (yHRIEA
'T'( ,A), EOTOpag ompefexeEa zag Bcex ( > A) » BAS KOTODMX
WP, D2g , mmen T (f, A) € W(E, A)
6.3.2. O9eBEmHO, YTO ONpeRGACHHEE AJTOPATMA OTOXAECTBACHES,
JAHEOEe B H.6.3.] BREENAET B Ce6A Kak 4acTHHEA cayuafl ompemexeH=e,
HAHHOG B N.3.3.3, NOCKOXBKY

Ty (&, E)=T(8,((&, &)

6.4. YOODAHRCUYMBAENEG SATODATMH OTOXICCTRIESHAS

6.4.1. OcosnauEM uepes V(f,A) JyERIED, XOTOpAS ONpeReNeHA
nas zaxpolt copoxymmocrr (. f, L) 1§ smavemxem xoTopoft AT EAE-
ot copoxymiocrn (| f’, A) ABASETC CHCTOMA, COCTABAGHHAS N3

BapEAHTOB OTOXACCTRESHRS MEENMANLEHX EAS 1 A . Xpyrom
CAOBAME V(f, A) = (94 ,192,... ,"91;)
X OpE 3TOM

W(f’) L) = ["91”'92) -5 Vn}

Taxuu odpason, ecan W ( s A) npexcraBxger codoft Heymo-
PAXOYSHHO® MHOXSCTBO BAPEAHTOR OTOXAECTBASHEL, 70 V (. £ A) - s
yXe HOXOTODHM 00DASOM YUOPAEOWGHHO® MEOXSCTBO, XOTH B COCTOSmEe
E3 Tex xe BapEAHTOB.
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6.4.2. Bymem rOBOpETH, 4TO SaJiAE YNODANOYMBANIEE ANTODHTM
OTOXNECTBAGHRd, €CX: safjaHa (QyEKmAA V(f 5 _/]_) » 8 Qymxmms
/T7( f’ A} OIpeNeXOHA DABEHCTEOM
T(p, £) = nf V(E, 2)
Ovepmmo, 90 /T7( . A) IDE 3TOM OmpefeNeEa TOTXA B
ToXEKO TOTZA, Korma W/ 5 A) ¥ @ » TDOCKOEEKY
wip, N=p SV(F, )=F
B raxpHefimeM MH GyZeM DACCMATDHBATH TOABKO YIOPANOYRBAKIHE
AJTODATMH OTOXHECTBACHAH, NOSTOMYy BMECTO “ymopsgoumsammuit aaropaTm”
0yneM rOBOPHTH HPOCTO "axropaTd”.
6.4.3. Bymiem rOBOpATH, UTO JBA AATOPETMA OTOXNECTBACHAS SKBH-
BANGHTHH, 6CAH OHH SQEabT ORHY B Ty Xe (yHRIED V(f’,ﬂ) .

7, NPOEKTHPYDHME AXTOPYTMH OTOXIECTBIEHWA.
7.1. CHaCQR BHRONMMOCTD.

7.1.I. HasoBeM COBOKYHHOCTH ( f ° 1’-) Toukol. IIpemmoxoxmm,
4TO 84IAHA COBOKYNHOCTh ODABAN BHBOJA, TAKHX YTO KAXNOe IPABANO
BHBOJIA CTABAT B COOTBOTCTBHE Kaxmolf Touke ( f, /L) » Boodme TOBODH,
HeCKONBKO JpyT'MX TOYeK. Ecxm Toure ( J’, A) CTaBATCA B COOTBET—
CTBHE TOYRA ( ',A.') IO ONHOMY HS HIpABHX BHBOEA, CYHEM I'OBODHTH,
uro roma (‘P', A') aBateTcH HOOCDONCTROHHMM GIeICTREOM
TOuRE ( f, 4).

7.1.2., bynem roBopETh, 4TO TOYEA (f', A') ABAgeTCA
CaaCHM HENOCpPEeNCTBEHHHM CJCHCTBHEM TOYKH ( f, A) , €CJH OHa
ABNAETCA HENOCPEACTBEHHHM Cle CTBHEM ( f, .A) IO ONHOMY HS IpaBMA
BHBOJIa, NepPEYHCACGHHHX B 2TOM HOyHEKTe, CAaCyD HEeHOCPeNCTBEHHYD BHBO-
zamocts f‘, A ) m3 ( e, jl.) OyzieM 0GO3HAYATH dYepes

(faa"-) ‘—°'9(f"a/'-') I W
OnumeM Temephb IpaBuaa BHBOJA. IycThs é;t N gc 5 gt - Ipoms-

/ 4
BOJIbHHE THNOBHE BHPAXGHHA, 8.) g, 5 go -~ NPOMSBOJbBHHE OGBHEKTHHE
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Bupaxemmd. Iiycts JC - DpoMSBOXBHAR HepeMeHRAd, a éx - Ipoma-
BOJNBHOE OGHEKTHOE BHDAXEHEE, KOTOPOe HBAFOTCA NOAXOAANEM K IeDOMeH-
Holt ) ., BagaHH caefyNEMe NpaBMAA BHBOJA:

P.S. lmamiemss mpy
(P, Ae ((B,80)44) 2> (P, A Ay)

[IpaBaxo P S saxmmaerca B ToM, uTo Es /1 wmoxmo TEBIUTD
IPOHSBOXBEYD Dapy (e ¢, ¢) » COCTOSMYD H3 MyCTOR JHPH H OyCTOTO
odpasa,

P& L. Hecextapopaiue ckoGoK Jemoe
(f, 2 (((E)E (&) &' ) 4y) 2>

25 (P, Ax ((& &), (6 & ) 4y)

lpasumo comaTed X ToMy, 110 aooyo napy B3 /1, xoropas
EMeeT BHX ( ( gt)gt ¢ 8 )g ") MOKHO SEMOHETS Ha NOCISNOBS-
TeABHOCTH ABYX HAp (ét ,to ) o= ft ’f )

3ReCh HCIOJBSYOTCA ONHO U TO Xe OCOSHAYEHHE 4 CKOGOK, BXO—
IAmHX B BHDAXeHHA H IS CKOGOK, HSOOpaxakmpx CHCTOMH. MH He CTaJH
BBONETH NS HHX Da3NMyHHe OCOSHAYeHHA, TAak KAK H3 KOHTEKCTa BCerja
6yneT SCHO, O KaKMX CROCKaX HUeT pedb.

PeR. lLeoSKAPORRAAT CEQUCK TSR0
(£ 4x (CELCED, ECEM L) =5

___:)(f,[‘-x((gt,g) (é‘t,é‘ >>A'J)

PX C . [poeKTEROBAHES SAKDHTOIG MeHKA 116 DEMEHEOS
(¢, 2c((x, & ))A;,:) =5

=5 (pU{(x, 8}, 42 ((P, 7)) 4y)
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BroxpieHEe NepeMEeHHO! HASHBAEeTCA SQKDHTHM, ©CXE OHO HDEHALAS—
XHT EHpe, cocTosmel! TOABKO H3 2T0# mepemenroit. [[paBRXO PXC npEMe~-
HAMO TONBEO ODH YCNOBHH, YTO f v { (x, 31)} HEIpOTHBODEYHB.
PXL. [IDOSKTHDOBAHES B ol A JIGDOMECHHOR JOBOC
(f, 22 (& ELENA) =

25 (PULCx, ENY, 2 ((& EN2y)
[IpaBuio PX . OpDUMEHEMO IIPH YCHOBHH, UTO fU{' (’-’f, g:c)}

HENpOTHROPEYHB.
PX R . IpcerTEDOBAR KICHES !="-,,5='- ERABOE
(f, N ((g-e x, & ?c))ﬂ,}') -

=>(f u{(ac,é'x) }, Az ((&, &))AJ)
Npasmmo PX R DPEMEHEMO IPE yCAOBHHE, YTO f(/{ (x, g:c)}

HENpOTHBODEUHB.
EyXeM owutath, 9T0 IPYTEX NpaBix BuBona, kpowe P , PBL ,
PBR ,PX¢ ,WZL u PXR - HerT.

‘?.1.3. Fynem roBopATH, 9T0 Touka ( S’", A”) CEAG0 BHBO-
aeres us rous (' ° Q') , ecum cymectsyer Taxad mocXefoBaTeNH-
HOCTH TOUeK (fo, Ao) ) (fi, Ag),...,(f.n,zl,, , 9TO

(P! 8) = (fo, o) , (P", A") = (£, A)
 pag amdoro L= 4,2, ..,  mEMeer uecto (Pe-1, Ai‘-‘b}"
25 (f,:’.ll;) . Ecam (f”, 2A")  cxado susomarea us (P
oynew micars (@', A) 25¢ f", A"), a nocaegosarexsrocts
rover ( fo,AcS y sovy (P, A.) Gynew EasKBATL CIAGHM
mpoxw (§", A")  ws (', 4).

7.1.4. Touxy Buza (f, ?) HasoBeM EOHepolt Togxoft ,

a Beaxult puBox BEma ( f, A.) —’9(-\9, ¢) RasoBeM KOHIIGBHM
BHBOIION.




7.1.5. Toy ( f, .A-) HASOBEM CIa00 TYNEEOBOX TOUROH,
€CXE OHA He ABAAETCH KOHNEBOft TOuROf m B TO Xe BpeMd M3 Hee HENb3H
NOXY4YHTh HE OXHOI'O CEAGOTO CASNCTBHA. BHBOX, OKAaHYMBAaNEElcH CXato
TYHNEROBOR TOUROR, HASOBGM CIAGO TYNHKOBHM.

7.2, _Pagr 4l

7.2.I. Raxgod cucreme mp A NOCTABHM B COOTBOTCTBHE
HaTypaxbHoe WHCXO ~NLAd B COOTBETCTBEN C COOTHOMEHHAMM:

1. N[gl=o0

. NI(B)I=1

L AVL(E)a]=wNI(8HI+w 4]
w. N[(x gé)] =4+NI[(&)]

. NLCCE) ge)I=41+
+N[(?¢)]+N[(?t)]

OueBHpHO, UYTO COOTHOHEHES I-Y ONHOSHAYHO ONpeReAADT NN [4].
Hasosem wmcao /\/ [d] pafron cucrems mip A4

7.2.2, Oycrs A - cucrema mip, 8 Sl =~ cucTema 06pasos.
Oyers A= A%, Torza panrom cmeremu /L  masopem pamr ca-
cremi A , Taxmu oopasom parr /L  He sammcmr or SL . Odo-
e NLA1=AN[AT],

7.2.3. HeTpymHo xoxasaTh CAGXYNNNEG TEODOMH,

Teooma 7.1. B (@, )2 (P, 4") , 0 par A ma
exunny membme pamra <L

Teopema 7.2. Iiyots safan EKoHmesodt Bupox ( £, )% 5, ?)
TOrZA JUMHA TOTO BHBOJA PABHA DAHIY .

CIONCTREe, Bce KOHNEENE BHBONHM HS TOYKH (. f, A) EMeDT
ONMHAROBYD [XRHY.
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7.3. BHPOX RADEAHTOB

7.3.1. EyZieM TOBODHTH, uTO BapanT ‘U cXado BHBOXHTCA S
rourr ( s jL) » ecXm cymectsyer xommesof BuBox (£, 4)-%>
25 (9, ) » @ cau pTOT BHBOX GyAeM HasuBaTh BEBOXOM BapEaEta U .

7.3.2. HHqyKkmEe} no pamry A XerK0 NOKasaTh CIpaBeRAHBOCTDH
cxexymmel TeOopeMH:

TeopeMa 7,3. Ecxm BapranT U c3aG0 BHBONMTCS HS TOURH
(f, A), véW(f, A) B HA060pOT, IS JNGOIO vGW[f, A)
cymecrsyer caasutt emsox ( ) X A8, 7).,

VMETOpPECHO OTMETHTH, YTO Teopema 7.3 ocraercd cupaBenAuBolt,
Jlaxe ecud MH He Oy[ieM HNOXbSOBATHCH NDABHIAME PBR ,PXC ,PXR.
B aTOM CMHCNe HAGOP HpABRXM, NePeYHCACHHHX B HO.7.1.2 M3GHTOYEH.
boaee TOro, B OCTABNHXCA IpaBREAX PS ’ P BLn » PXL MOXHO
NOJOXETH A-,c = ¢ » B TEOpema 7,3 BCO DABHO COXDaHAST CRIY.

7.4. CRAERHAS BHBOIFMOCTD

7.4.1. Oyers Ag =A% Ny, A1=A;’<)Zz . Eymem
roBopats, gro Touka ( fi, L4) gpapagmegma touxe (| fz,Az) .
ecan Ay =4, ., bymem samicisaTs DAPANEEXSHOCTS TOYGE (%1,49)
2 (fz_, Ay) B age (fi, A;) Il (f)., Al) . ByZem TOBODHTS,
9r0 mar gfi,AO*g)(f't,A'z) napaxxezen mary (P2, 4,) —
:"( y A.l » OCHH ' | '

%},,&)l\(ﬁ;, A x (pr, )N (5s, 4)

7.4.2. BBojieM Temeph HapANy C NOHATHEM CIAGOR BHBOAEMOCTE IO-
HATHe CHABHOR BHBOJEMOCTH. DyZeM CuHTaTh, 4TO Kammolt Touxe ( (%) zl)
CTABETCA B COOTBOTCTBEE BOOGME I'OBODA HECKOXEKO APYTHX TOYEE, KO-
TOpHe MH GyXeM HASHBATH CHAGHHME HENOCDENCTBEHHHMHE CJIe/CTBHAMM
atoft rouxu. Bom (P ', A') ~ CEXBHO® HENOCDeCTBOHHOE CIENCTBEE
roun ( £ A) - Gyxem mucars

(P, ) —> (§'524) .
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7.4.3. Bynem ronopnu. aro romxa (" s, a" CWIBHO BHBO-
IETCA M3 TOWRE ( f A ) , CHH CyMeCTBYeT TaEad IOCAe[OBa-
reasiocts 10%ex (o, Ao), -y (f”n,/’-n). 9r0 (f ,A)-(ﬁ,&),

" A") (f.",An) B paa aodoro (= £,0,.., M

(fc—i Lio-g) > (G, 4;) B (f’ 4')  cumio susomTea

37 (§, ) » omemmears (P, A) 25 (£, A').

7.4.4. BymeM CUHTAaTh, UTO OTHOMEHHE CHABHOR BHBOIHMOCTH
YHIOBRIeTBOPEET TDPEGOBAHAAM:

. (P,n)—3 (¢, 4') =

= (¢, ) (P, L)

I 4) = (P41, 84) }

(%, 4) ——><f.z S 40) =
= (f1, 4D\ Cf2, 4)

. '\} 6 W (fp A) -'?

Cymecreyer muson: ( f°, A2) =3 (v, 2)

7.4.5. I3 cBORCTB, NEPETRCHEHHHWX B N.7.4.4 MOXHO CHEJATH
cIexynmue BHBORH. CBoitcTBO I O3davaeT, YTO CHABHASA BHBOIMMOCTH -
Bcerga JacTHHR cxyvalt caadoff BHBOXMMOCTH.

Hs caoitcTBa II caexyer, 4TO BCe CHIBbHHE HENOCDPSACTBEHHHE
CAeNCTBEA H3 ( f ? A) BCerja MOXHO HOJYYHTH,HNOMb3YACH TOJIBRO
GIHEM IDABAEOM BHBOJAA M IPHMERAs 3TO HPABANO TONBKO K OZHOX mHpe.
s cpolticra I ciexyeT, 4T0 BCE D€ W(f; A) MOXHO NOJYYHTDH,
IOAbSYSACh TOJABKO CHABPHOX BHBOZUMOCTBD. Vcmoae3ys cmoicrma I, T, li
B OpOBONA MEAVKIED HO panry /L , MOXHO ZORasaTh CAERYDUYY
TeopeMy:
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Teopema 7,4, Indoft crumuuit Kommesod upox u3 (P, A) pxs-
eTcd BHBOZOM Heroroporo W& w( fs -/7-) . Jua xoéoro
~Few( f » A) CYmeCTByeT ONEH H TONHEO OXMH CUNBHHR BHBOJ 9TOTO
sapuanta 13 (§, p).

7.4.6. B manpHe#imem Ham HpHEETCH EMETH XEHAO B OCHOBHOM C
CRABHO! BHBOIMMOCTED. [[09TOMy MH GyZeM BMECTO “CHNbHAf BHBOJEMOCTH"
TOBOPETH IPOCTO “"BHBONEMOCTH", & BMECTO "CHIBHOE CHEACTBEE" HIDOCTO
"caencrTeEe” H T.N., 0COGO OroBapHBas CIYYAH, RKOrja OymeT HATH pevb
0 caadoli BHBOIHEMOCTH,

7.5. JOODANOYeHWE EBHBOZOD

7.5.1. Hasoem Touxy (| f,A) ZYHOAEOROR , €CNH OHa He SBIA-
eTCA EOHNEBOZ H ecd® HeT HE OJHOTO CXEXCTBUS H3 STOR TOURH. BHBOX,
KOTOpHE OKAHYHBAOTCH TYNHKOBO# TOUROZ, HASOBEM TYNHROBHM.

7+5.2. HasoseM TOUKy QUHOSHAYHOll, €CNH CymecTByeT POBHO OXHO
CHEJCTBHE HS 3TOd TOUKH.

7.5.3. HasoBem TOUKYy HEOZHOSHAYHOR, ecAm JAR Hee CymecTByeT
doxbme, 9YeM OFHO CACKCTBEHE,

7.5.4. lpesnoxoxe Temeps, 4rTo kaxmod mepemennod JC , EMen—
mel MHOXeCTBO HNONXONAMHX BHpaxcHH .7%” » NMOCTABNEH B COOTBETCTBHE
reHepaTop NODANEA 91 (a, E ) » ONpefexeHHull Ha MHOxecTBe [F)
mnap (@, 8) » TAKEX, 4TO < YHOBAETBOPAET XOTH GH ONHOMYy H3
ycxopufts

Lo 8,8 ERy &1 €Re 8868 DEEE
. &8 €Rx,br6AR, EEycEDFEE

TaxEe T'eHeDATODH NOPANKA CYWECTBYDT. Hampusep, & - r'eHepaTop H
R - remepartop oGaaADT TAKEM CBORCTBOM LAS JIGOTO a@,e .
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7.5.5. Teneps paccMOTPEM OPOMSBOJBHYD TOUKy ( f, A) . Yoopa-
KOUEM BOG CXOXCTBEA HS 9TOR TOURE CXeYIUEM OGDASOM.

Ecam To4YXa EOHNIEeBasg, TYNEKOBad KXM OFHOSHAYHAH¢ TO YUOPHAXOTH-
BAaTh HEYero, EGO EMEOTCH He Goxee UeM OmHO cxexcreEe 3 (1 P> ,/1) .
IpeAOOXOXEM TeIeDh, 9ITO TOYRA HEOXHROSHAYHASA. TOrJia COrXACHO H.7.4.5
Bce crepcrrEs S ( ‘(’, ./L) IOXYIADTCH NGO C IOMONBD IpABEEA

PX{ , xeoo ¢ nomomsp mpasaxa PXR |, Dostomy amdoe cxexcrsme

s (P, A) micer (f(/{'('x,g,c)ldo. 0GoSHATHM
ECS )= {&: (P 4) —’600{('2 £} A‘)}‘
PaccMOTDEM Temeph IBA PASNHYHHX CXEOTBES H3 Q’ A.)

(¢, 8) = (pVU{(x, &)}, A
(p, &) = Cpufc=, &)}, A'“’ )

Bymem CuUETaTh, UTO CAECTBHE ( U£ ("c g . ))} 1""") JAcBee,
YeM CHEeJOTBHE (fU{C'x &a))} A'a)) TOI'ZA H TOXBKO TOTXA,

" (£ E(6, M) < §u (£, EC, )

7.5.6. Taxuu odpasom, Boe caexcrsus us rouxm (| ¥ A) MOXHO
nepenyueponau. B COOTBETCTBHE C BBOJICHHHM B N.7.5.5. OTHOmEHHOM
nopAmxa. J— —e CEeXCTBHE H3 ( A)qgc)oanam u;es(g‘(p 'Q))
ficHO, ¥TO N0 ONpexeNSEED | }= (e, ) =

P2 ofcd, s 53

7.5.7. Tenmepsb YyNOPANOYEM BOe BHBOANH H3 (EECEpOBaHEOR TOURE
(So, Ac). Byxeu rosopars, wro musox (fe, 4) =5 (%4, 44)
JeBee, UeM BHBOX (f. .Ao) — (f,_)_:tz) , eca

(fo,ﬁvo)—'?(f, AD—> (§|Qc3 (J‘))—’(fi,ﬂ_()
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(o, 2.) =2 (5, 00> (' A do)—'—)(f.z,ﬂ:)

4 OpH 3TOM J;( <J;_
7.5.8. Noapsysach ompemeXeHEeM N,7.5.7 MH TeNeph MOX6M ymopa-
ZOYMTH BCE KOHNEBHE mmon%s ¢ [ zl) , 8 SHQUAT ¥ Bce V'€ W(ﬁ A)

7.6.1. CorzaceHo m.6.4.2, REA TOro, YTOOH ONPeNEXHTH YHOPARO—
uuBamall AXTOPNTM OTOXNGCTBESHNL, AOCTATOTHO SAUATH CIOCOS BHIHC—
XOHESL V(f, ) . Mu onpepexm V‘(f, A) FBHHME DEKYDCHB—
HEMR COOTHOMGHRSME.

L V(g,#)=(9

L. V(¢ ) =\<iv(s,-c;) X MY
eox ( [ L) me noanemd-rom. S 5TOR TOUKH BHBOJMTCS DOBHO £
HONOCDeNCTBEHHNX caencysrd, B ( f f ("), '€ ) ) ecTs d‘«-e
HemocpeficTBeHHOe caexcTBEe us ( £ A) .

Cxysa [I opMaibHO BRIDYAET B CO0A CJAYYAM TYNHKOBOR ('é =o)
ommosuamos (¢ =4) = meomiossawnolt (€ >4) romu.

7.6.2. AXTODHMT OTOXLIECTBIGHHH, ONPSAGHCHHHE I.7.6.1. MH
GyneM Ha3WBATH [DOGKTEDYLNEY AXTOPATMOM OTOXNGCTBICHHS.

7.6.3. Ogemmmio, 4r0 ecmn Uy & W(f, A) .‘l?,.é W(f, ll)
H IDH BTOM ’l}j_ IpefuecTByeT ’01 B V( [ A) , 0 BuBOR

(f, L) =>(9¢ @) aepee, Gem BHBOR (P ) =>(9,, @) =
Eaodopor (mpr yemosua, wro V ( [ A) ONpeNeNeHO COTIACHO
0.7.6.1). ITHM MH OyZeM HHOTAA IOXB3OBATECA B NAadbHeRmeM.



32

7.7. _3amevamng

llpepHyS¥ME UYHETEMA BBeXSHH ZBA NMOHATAA BHBOXMMOCTH; CRXBHOR
B caadoff, MOXHO, KOHEUHO, GHEO Cpesy ONpefleXATh HOHATHE CHNBHOR
BHBOZHMOCTH, ONHAKO CAGNyDEHEE COOCDAXGHHS MOTYT "OmpaBmath” cIxadyD
BHBOJIAMOCTE. fICHO, 4YTO JDGOR HpOGRTHDyXM@Il ANTODHTM OTOXIECTBASHES
NOXHOCTHD 3S4JAeTCH YCTAHOBNGHHHM JAA HEr0 OTHOMOHEeM CHINBHOR BH-
BOXEMOCTHE H TeM, KaKHEe I'eHepaTODH NOPA}Ka CONOCTABNGHH IIeDEMOHHHM.
OmHaro, BCerpa CHABHAA BHBOJMMOCTD OKASHBAETCH UYACTHHM CAyYAeM
cxado BHBONMMOCTH. TeM caMiM cIadas BHBOJMMOCTD XapaKTepHSyeT
OCOGeHHOCTH, O0m@e LAd BCEX MHCIEMHX NPOEGKTHDYNEAX AITODHTMOB
OTOXNECTBAEHER, Mexny TeM, BHOOD TOTO HXH HHOTO OTHONEHHR CRNBHOR
BHBOJEMOCTE BO MHOT'OM NDOHSBOJEeH. B cEemymmmx pasnexax $opmyxEpymres
HEKOTODHEe YCJOBAA,NPH KOTODHX OPOEKTEpyNmEe AATODHTMH OTOXNESCTBES-
HAA ABAADTCA SKBHBAXGHTHHMH. [IpA 9TOM OKASHBAETCH, YTO B H3BECT-
HHX OpEeNeXaX OTHOMEHHe CAJBROR BHBOJHMOCTE MOXHO MEHATH IDOHSBOXB-
HO, He MEeHAR V(f, .ﬂ-) . fIcHO, YTO B 9TOM CXyuae BHGOD TOIO
BJA HHOT'O OTHOMEHHA CHNBHOR BHBOJEMOCTH BO MHOT'OM SBRFETCH ROXOM
COr'ZANEHAS .

8. JYCTOAIMBOCTD
8.I. QupezexeHEe VCTORYAROCTR
EyzieM IOBODHTH, 4YTO AATOPNETM OTOXASCTBASHHS YCTORYEB, eoX:
xxa oot rowma ( [ /) sumoxeso pasercTso
Vg, 1) = () *V(F, L)
Hama cdaumaitmas 3ayiaga - HaflTH ROCTATOYHHE YCXOBEH, NDH KOTO-
PHX OPOGRTEDYREEZ ANTODATM OTOXAGCTBIACHES ycrofiums.
8.2. [IDEMEHE 1aDARERIRHOCTE
8.2.1. Iyets f° =~ HemoTopRt BapmanT. 0CO3RAWEM !epeaX(g)
MHOXECTBO TeX NEeDeMCeHHHX, KOTODHe BXOZAT B S" . MHagve
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X(p)={x: 3@ (x,@)€f ]

8.2.2. DBynem IoBOpETh, YTO &XT'OPNTM OTOXNCCTBACHES YXOBEST-
BOpAET IPNHIANY DADAXNGNBHOCTH, SCXN BHEOXEGEH ABA YCIOBESS

I. Oyers (fg’AD—) (S’;_ ,A_D n(gg,Ab-b(ﬁ,A'z)
Torza, eCER X@D?—X(f’:) X (f;,&)ll(f;_,zl&) .
ox (1, NG, 4L) .

II. IyoTs 8" raxot BapHAHT, KOTOPHE OOJIODXET TOXBKO TAKHE
NOPOMeEHH6, KOTODHE He BXOXAT B A . Torza | ,

P, ) (g, &) & (pUS, 4) > (U, &)

8.2.3. B n.7.4.] GHEO JNAHO ONpexeXSHHEe ERPAXNSIBHOCTH XBYX

maros., OnmpepexwM Teneps NAPAXNEXHHOCTE BHBOEOB. JB2 BEUBOXEA
(014,45)2QL,nY) x (62,8) =>(R, 4)

napasNeNsHH, 6CXR OHR EMENT ONNHAKOBYD AXNEY YU H 6CXM AL

XN6Oro k<n k—i EAr NEPBOTO BHBOJA EADALESICH R -uy

HATY BTOPOro BHBONA. OTHONGHE® BADAXNSIHHOCTE BHBONOB pefXeXCHBHO,

CEMMETDHYHO H TDAHSETEBHO.

8.2.4, EcaM BHUOXHAGTCS HDHHUMH HADAXNSIRHOCTHE, TO BCE BRBOXH
ONHHAKOBOR JANHN M3 GERCHPOBAHHOR TOUKN ¢ [¢) A) ~ mapaXNeXBHN,
B 9aCTHOCTH, BCe KOHNGBHe BHBOXH HS ToyxE ( S’, A) napaiXeXbHH.

8.2.5. Ilycrs 8’ CONeDENT TOXBKO TAKNE NEDEeMEeHHEHe, KOTOpDHe
He BXORAT B A . Torpa HS NDEHINNA NADAXESXBHOCTH CHONyeT, 4TO
mecam (f,A)—'?(g‘, L), mox (g(/g, L) "9(’3'”3,4') B Ha00o-
por. [IpEYeM STH BHBONH NAPDAXESABHH MEXRY COGOR.

8.3. DXOXIOHRA HODOMOMHIX

8.3.I. PaccMOTpEM MpORSBOXBHYD cHcTeMy mup /4] . flemo, §TO
B ofmeM cxyuae B 4  MOXeT EXONTH HECEONBKO DASNAYHHX NepEMEH-
HHX, OpHYeM EAxfad NEeDeMeHHAd MOXeT BXOJUTh B 4  HOCKOXBKO pas.
TlepeHyMepyeM CXeBa HANpaBo BCe BXOXAGHMA BCEX NEDEMEHHEX B A



H

(He o6pamas BHEMAHMA, K Eaxol HS IEPEMEHHNX OTHOCHTCH Kax-
oe EXONieEEe). 0GosHAUEM 42—e IO CYeTy BXOXIEHHE Yepes f—fﬁ .
Taczo 4 masosem TEOMOTDHYECKAM HOMEDOM BXOXNIEHUS a’g .

8.3.2. Ilycrs y ~ HEROTOpOe BXOXIEHHe HEKOTOpolt nmepeMeH-
go XC , ® mycTs mepemeHHOR J.  DOCTABXeH B COOTBETCTBHE I'€He-
paTop HOpAKA 2( Q,& ) . Torza Gymem rOBODHTH, YTO I'6HEPATOD
HOpAAKa 3,¢ (&, E) nocranzer » cooTBETCTEEE BXOXIGHED y .
T'enepaTop mopAmka, NOCTABNGHHHE B COOTBETCTBHE BXOXIEHHD % » B
JaxbHefimeM GyfeM 0COSHAUATE uepes /7 (a.,e) .

8.3.3, PACCMOTDEM NPOMSBOXBHYK TOURYy ( o, Qo) , Tme

Ao = AX2, , u Boe KoETeBHe BuBOXH HS 9T0R TouEE: (Fo, L)
;>(,\9’¢) . Iycrs meeercs 7! sxoxuenmRt mepememmxx 3 4, :
}14.1:,.,, Yn ¢ ByHeM TOBODHTH, YTO BXOXNGHEE :/k IDEHEMRST
sHaveEme &), nxas Bapmamra U, ecam Yx asaserca mxoxge-
HueM mepemerHof JC = ('x',&) € % . fcHo, 9T0 RAA KAXKOTO
AW ( f")A‘) Kaxjioé BXOXHeHWe NPMHEMAGT EKaKoe-F0 SHAYGHNe,
H HAOGOpOT, 6CXNR HSBECTHH SHAYGHHS BCEX BXOXACHEX, IO HMM OJHO—
SHAYHO MOXHO BOCCTAHOBETH Bapmair ‘U .

8.3.4. Ilycts Jz, 4;,, “eey €. sEnveuns mxoxgemxd 11,7¢),“,$‘
CoCTaBEM CECTEMY (é;,@_g, R é-n). Kax OHXO OTMEYEHO B IpSM-
Aymem nymxre, ecam ( §o, o) QuMECEDOBAHA, TO CYNOCTEBYST BIAHMHO -
ONHOSHAYHO® COOTBOTCTBNO MexXXy Bapmautrams U € w( o, Ao) 2
cucremamu smavemmit ( €1, 44) <o~y @5 )y 0cozmawmu B=(¥y,...,4,)
OycTs V(fO, A')‘@’i,.-.'}t.)- Torzia OGOSHAYTHM 3(9.:,40 '(}4,.‘.,},)1
r'Ee ﬁg COOTBETCTBYET BAPBAHTY \Py . TAKEM OGDASOM MOXHO 3aMe-
HHTH JOODPSEOYEHNe BADHAHTOB OTOXAGCTBAGHAA, YIODANOYOHHEM CHCTEM
SHaveHHN BXoxmeHNE.
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8.3.5. Hasosem 1oy (| f, A) TOYKOH NPOEKTHDOBAHMS IeDEeMEHHOR
2C , ecam Bce caemcrema u3 ( f, A)  woryr ours moxyvems
nocpezcteom ommoro us mpasux PXC , PXL  , PXR & amsoe
CAENCTBEE EMEET BHUJ (f(/{(:(,&)}, A ,) .

8.3.6. IlpemmosoxEM Temeph, 9TO BHIOXHAETCA NDHEOWN IapaiNeXb—

HOCTH H DACCMOTDHM BCE KOHIEBHE BHBOJM HS (MKCHDOBAHHOR TOUKE

(f") /l.) . Indoft RORLeBOR BHBOX MMeeT BHX (fo, Ao) » (Fa, ./l,(),..
ooy (fm s L) 2 TEO (P, 4 = (9,8) . Tprsen, ocm
;= A;XR; + TO HOCAOIOBATEIEHOCTS A4; oxuEaxoBa IaE
BCeX KOHNEBHX BHBOZOB. Temeph BHGGDEM HS HOCNENIOBATEXBHOCTH TOYEK
(¢, L9),..s ( f’vn.Aw) IOZIOCAeXOBATOABHOCT TOUEK, ABAAKMAXCH
TOYKAMH NPOSKTHDOBAHHA KarRO#-aEGO IepeMeHHOR: ( f“"A“, ) ’
(f‘:t,Aﬁ)rn;(f‘:n,Ai-n) , Tme 7l paBHO WHCAY BXOXAeHEE mepe—
MeHENX B /], . B CRIy NpEENMIA NADAZNEXBHOCTH, HONNOCISHOBATeNE-
HOCTH HHJEKCOB l:e OfMHAROBA JUiA BCEX KOHNEBHX BHBOZOB. LO3TOMY
060SHATAM (f,_e R /Lte) = (fe, ./le)-

8.3.7. Tenepp BBejieM HMOHATHE HNPOEKIMOHHOI'O HOMEDA BXOXNEGHEA,
FyneM roBOpATH, 4TO BXOXNCHHEE g EMeeT IpoexmNoHEHR HoMep &
ecxn gaa romd ( e,Ac) sxoxpenue ¥ Exommr 3 /1 , HO B
70 xe BpeMd, €CiH (S’(, A()-P(f',ﬂ-') , TO y e sxomr 3 A' .
Tagoe OonpejeNeHHe KODPDEKTHO, ©CXH BHIOXHSETCS HPHHIEN [ADAXLISXbHO—
cra,

8.3.8. TarEM 06pasoM, KaxjioMy BXOXNEHED CTABATCH BO BSANMHO
OXHOSHAYHOE COOTBETCTBHE IeOMETDUYECKEE HOMED HTOrO BXOXMEHAS H
eT0 IDPOEeRIMOHHHE HOMep. Ho 3TO OSHAdYaeT. YTO MEXAY NPOCRIJAOHHHMH
B TeOMeTPHYECKEME HOMEDAME CYRECTBYeT B3AHMHO OJHOSHAYHO® COOTBeT-
cTBUe, (00OSHAYMM depes f’( €) ror reomeTpEdecknit HoMep, KoTOpi
COOTBETCTBYeT NDOEKIMORHOMy HOMODYy ¢ . Temeph M MOXeM BHIIH—
caTh BCe BXOXNGHHA B NODANKE BOSDACTAHEA HX MDOGKIHOHHHX HOMEDOB:
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Ypcrr s Yoed) ooy Joom

8.3.9. Temeps MH MOXEM SBHO S&HANTH OTHONGHHEe NODANKA XAL
scex € B(fo , L) . Iekcrsarexsuo, ecxx (F, A) - meomHo-
SHAUHAS TOUKA, TO OHA OGASATENHHO ABAETCH TOUKOR DPOSRTHPOBAHESA
nepemennofi. Ompemesmm B Kaxnoffi TOUXe NPOEKTHAPOBAHNA NepemeHHOR
MHOXSCTBO G(f,jl) =[& : (f, A)—"’Cf’”{('t, ' AV Y )}
Ecam papmasr 19' mnpemmecrsyer mapmamry U " , ro BuBOX
($0, L) (W, @) xe3ee, wem zumox (o, L) =2 (W', &)
HO 970 SHAUNT, YTO CymSCTBYeT Taxad TOUKa (( f?e’ A‘) , 970

(o, ) =3 (5%, 29 , ,

(fe> 2¢) — (Joe(/{(dl &V 1,4) >R 0

(e, 1) (g t0f(2,EN}, 4") 59 8)

"
o vron G (Ee EF <Gl EG5L)), yem,
upx srou sapmasry ' coorsercryer (f,', 6,,,,@.)65@0,40)
a sapuary O, coorsercrayer (¢ 6., €..)E8(gA). Ovenummo,
TT0 épm = épcq,..., é,(¢-1,=e,(,-,,. aoné’e) # €uce)
Ipayen /Z,(C) (fp(e) ,f(ge’ﬂe))<hr(¢)(€f(() ,EQ ffll‘) « Kpome
Toro, ouesmmmo, 7ro rouma (¢ e,zl‘ ) ommosEaTHO ompegeatercs
rouxof (fo) Qo) 1 sHavemmaME gf(l), 6pca, ..., (f((. 7,
HOSTOMY MOXHO DACCMATDNBATE E(fe, Ae) EKax QyHEIED OT
e, Lo x pay ... , pce-1) « Ocosmavmu ,
Epce) (fo, Lo, l/’(:),..., {((_y)> = E(f ) a%)
8.3,10. TaximM odpasol.ﬂ'= «.,...,¢€,) mpemecteyer
p'= (4;',_,.,4,:) B TOM  TOXKO TOM CAVYAE, SCH CYmeCTEYeT,
raxoe ¢/ , ur0 ISZS'n ’ éf({) = gfd),... .6}((-4)"!}((4)
w0 Gy # bpco d K
hP(e) (e’(e) , sp(e) (S’o)lto, f"’ RN éf(e.f)
< "'-p(t) (ﬂ";(l), 6’(0 (fo,/lo ’ g/:a),..., é,b((—/)))
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8.411. HasoBeM BXOXJEHHe yg HEOJHOSHAUHHM, 6CHH CymeCT-
ByeT TaKad TOYKA OPOEKTHPOBAHWA BXOXNEHHES HNEDEMEHHOR Y (f‘;/l() ’
110 é-P(f) y (fo,20) = (y‘,’A‘) H OpE STOM TOURA (f‘;lte)
HeOJHOSHAYHAA, ECAM BXOXNCHHE He ABIAGTCA HEONHOSHAUHHEM, CYXEM
HASHBATH 60 OIHOSHAYHKEM.

8.4.2, DyneMm HasHBATH JOBOCTODOEHHMA TAKHE SJTLODHTMH OTOX-
HReCTBISHEA, LAA KOTODHX KAXKOe HEONHOSHAYHOE BXOXNGHHE NDOSKTH-
pyeTcd IOCEe TOrO, KAK BCE BXOANCHAA C MOHBUHEME, 96M Y HETO Ieo-
MOTDHIECKEME HOMEDAMH YX® CHDOCKTRDOBAHH. JIDYTHME CHOBAMHS

‘éff*(?-) ~ HEONHOSHAYHOE K F((') <f(€) > l'<€

8.4.3. Teopema 8,1, Iycrs (‘/,..., 4..)53(5’0,40) H OycTh
3,;(() - OfHOSHAYHO® BXOXHeHHe. TOTmA gf(e) OZHOSHAYHO ONpefe—
AfeTCA SHAYCHHAMN HEOXHOSHAYHHX BXOXICHHR ljo(e‘). XA KOTODHX

¢'<e.

IOEa3aTexRCTRO. Bo-HepBEX, 3aMeTEM, TTO 4,0(() éé/"(é) (ﬁ’)"’,
gf’(')w‘f(y})-A ecxa vpu) - ONHOSHAYHO@ BXOXAGHHE, TO €,:(e)
COCTORT TONLKO HS OJHOTO SXeMHTa. [I09TOMY 4 ¢) MOXHO pacomar-
pHBATH RAK (YHROED OT fo, Lo, ép(l),..., J’((.:) . T.e. gf/() =
=gp(e) ( fO,Ao,gr(n),.‘,Cm_a.Teneps HOKaxeM TeopeMy HHIyKIEeX mo
EOXHYOCTBY OXHOSHAYHHX BXOXHOHAR, MMENEMX NDOGKIMOHHH® HOMEpA MeHB-
mHe, YoM Z .

JleftcTBATENEHO, GCXN BCO 3;0(/),\.. ,5’9(!-0 ~ HEONHOSHAYHHE, TO
YTBeDXIEHES TEOPEeMH BHIOXHEHO. [IpeAImOXOXEM, TTO CpemH (y,o(/),‘..
'vf/r“") eCTh OfHOSHAUHHE BXOXTeHHA. TOTAA, [0 HEXYETHBHOMY HpDeX—
DONOXOHHD SHAYGHHE KAXOrO HS STHX BXOXNGHHR — fyHRIMS OT SHAYGHHR
HOOZHOSHAYHHX BXOXNGHHR C MOHBIEMH IPOGKIOHHEME HOMepaMH. [osTOMy
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n 4(5) MOXHO DacCMATDHBATh K4K (YHRIMMD OT 3HAYeHHA TOXBKO Heoj-
HOSHAYHHX BXOXJGHH! C MEHBIMMY IDOEKIMOHHHMHM HOMEDAMH.

8.4.4. Toopown 8,2, Iyets (),..,%,.)6B(fo, A.) - Torma
fp(e) ONHO3HAYHO OUpefeXdeTCA SHAYEHHAME HEOXHO3HAYHHX BXOXKSHMI

ép(¢), zas moropux g<e. )

JoEasaTescTRO. JelCTRHTOXBHO, f/;(e) = ef(( ) (fo, “0.4'("»-“ ,6,/5,)
[Ipwyem cpemm BxoxmReHHR XP“)»-»‘JP“") 6CTh KAaK ONHOSHAYHHE, TaK
X HeOXHOSHAYHHe. OnHAKO, NO Teopeme 8.1. M MOXEM DacCMATDHBATH
3HaYeHEA ONHORHAYHHX BXOXACHHE KAK (YHKIME OT SHaYeHRmi HEONHOSHAY-
HHX BXOXHeHEE C MOHBWMMH, 4Y6M Y HEX NDOGKTHONHHMM HOoMepamn. OTcOIAa
CXeRyeT YTBeDKKOHHE TEODeMH.

8.4.5. Teopema 8.3, Iyers (§;,..,6,)€B(Fo, &) & myem
SXTODATM OTOXNSCTBAGHER XeBOCTOpOHHEE., Torma é,p({) OZIHO3HAYHO
onpexeageTcs SHAYCHAAMH TeX BXOXKGHD y ,o(é') » IUA KOTODHX

pce') < p(é)

JokasarexpcTRO, PaccMOTpEM BCe HEONHOSHAWHHE BXOXNEHHSA,
INPOGKIMOHHEHEe HOMePa KOTODHX MEHbEE, JeM V4 . 0COSHAYEM EX IPOGK-
IHOHHHEe HOMSpa Z,,ég,... ’ é—m . TaxEM o0pasoM, IEA BCex
24,2, m 3’:((‘-) - meommossawmoe 1 €< € .

Ilo reopeMe 8.2. MH HMEEM

‘EP(C) =€f(¢) (f‘) 'A°, (f(é),-»a éf(l-...)) .
Noraxem, uro jua (= 4,2, .., ™M micer uecTo P[/‘;) <,>(€)
B camom jexe, ecxsm OH X0Td OH JER opxHOro ¢ HMOJIO MEeCTO
P(é;)> P( ¢) , 70 E3 XeBOCTODOHHOCTE AXIODHTMA OTOXGECTBACHES
CASROBAXO OH, 4TO Z¢‘>€ s 9TO NPOTHBOPEYHT Z,: < Z BAs Bcex

$=4,2,., " . zawmr P(4)<P(E) pan soex (243
8.4.6., J3 TeopeMmy 8.3. moXy4YaeM CESXYNEES CAENCTBEAS
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Cxencrpre 8,3.1. fg ONHOSHAYHO ONpefeddeTcs 3HAYCHAAMH
BXOXmeHHit ég' » JBAA KOTODHX ‘k'< & . T.e.
= &(I’o, Ao, 4,,42, ey é'e-_{)
CrezcTREe §.3,2, Ecmm Yk - omosHawHoe BxoxmeEe, T0
ero SHAYEHHe ég ONHOSHAYHO ONpeJeXAeTCH SHAYGHAAME BXOXNOHER
éxo » IA9 ROTODHX k'<'k . Te€e
G m G (fo, 20, Gy 62y st
8.5. EPABANCHTHOCTS M ¥ K 108 HH ')
MOR_OTOXINOCTRJSHRI.
8.5.1. Iyers ( f, L) - TOuEA NpOEKTHPOBAHEA LepeMeH—
Holt. Ocosmawmu wepes &S°(C s I T T —
fo(f’ Q)= {gt : (f’ Q) %'(ff/{(x, &1, 4)
w JOCQU{(x, £}, V>, D F
3gecs mo cpammemmn ¢ & ( f, A) HANOXEHO NONOJHHTEXBHOS
OTpAHHYEHNE: DACOMATDHBADTCH TOABEO T@ CISXCTBUA HS (| ﬁ A) »

QHBOCTE

HS KOTODHX BHXOJHT XOTA GH ONMH KOHIEBOoR BHBOX. fICHO, YTO BCOrZA
E°(P, L) SE(L A).

8.5.2, Temepsr MH MOXEeM JOCNOBHO NOBTODHTH DACCYXNOHHA IpeIH—
Iymux Teopem, samemmp Besge & ( €, Ae) Ha 87}“,/«)
B odosuaums & °(fe,/‘-‘) '4(0@‘: ,éfm,.,f,(m ZORASAB CIENyImyD
Teopemy:

Teopema 8.4, Iyers (4, ..., C,)éB(f’o,A)n OyCTh AJTOPETM
OTOXXeCTBACHMS NSBOCTODOHHHE, Torng &‘ ¢) ONEOSHAUHO Ompefexd-
©7TCA SHAYSHAAMH TeX Bxoxmenut Z’Pft') » IEA KOTODHX

pee) < pcel

CrepcTpRe 8.4.1. &o ONIHOSHAYHO ONDONIEARSTCA SHAYCHHEAME

BXOXHeHEH @Kc » RIS KOTODHX é'<é . Teee

Es —.—5“’009, Ao, €4, ..., bx-4)
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Gaegorsre 8,4.2. Muomectsa Se(Po, Ao, &, . 6y.,)

ONMHAKOBH A4 BCEX J6BOCTOPOHHAX AATODMTMOB OTOXNECTBJCHHA.

éto(fO,Ao, 6,..., ‘K-i) =
={l (6, b, . E)EBG, 4]

8.5.3. Teopewa 8,5. Iycrs ﬁ'éB( o, Ao) 1 P'EB(S, L) o
rxe Ja'z(éi ey é.) g = (e,", g‘",.__ &, ) . Torm,
6CXH aXTODHTM OTOXRECTBIGHES JEBOCTODOHHHR M ecy:m BCEe h.g ( 4,63 ’
yCTO#iUMBH, TO RAA TOIO, 4TOGH ﬁ' IpeuecTBOBAMA JB" : xeczdxommo
B JROCTATOYHO, YTOOH CYMOCTBOBAAO TAKOS k » 9703 411 = éx' ’
GGy b r oo £ G
h& (ég' ’ a.(fo > A°’ g’ PR é“' )) <
< he (8, E(Po,Ne,64,...,6.))
JorasarexpcTpo, CHAYaXa SaMeTHM, YTO B CRAY yCTORIMBOCTH
reHepaTopoB nop::;tma h—x ( é ) & ) ’nepanenc'r?o
h‘ (gﬁ ,&: (f, AO,@,\.., éf’l ))<,
<he (& E2(P, 2o, €,..., &&-1))
BHIOXHAETCH, 6CAH TOABKO BHIOAHGHO

hi (&, Ex (o, Lo, &', be=)) <
< he( &, Ec(fo, 2,€/,..., & D)

Temeph JNOKAXEM HOOOXONMMOCTH. JleRCTBETEABHO, ecn_ﬁ' npen-
lec.nyerﬁ" » TO COTEaCHO .8.3.10 cymecrayer £, Taxoe, 9r0
Gpi = Epct) ,ypier=bp (80 U Ppre) ( 0, fp(e))dye)(epm,@(eb

OycTs lb(é) =4 . Us (K' v é cEexyer, 4TO é‘t
- HeopEOSHAWHOe Broxaemme. Iyots & '~ rakoe, uro €'< € ,

f)( )=f' = X‘\ - HeOXHOSHAYHOe BXOXIGHEe. TOTZA M3
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JIeBOCTODOHHOCTH AJITOPHTMA OTOXNSCTBAGHHEA CJIENyeT, UTO f('é') <P 0)
OTcoma moxydaeM, 4TO €CJH /&' < é | gg' ~ HEOJHOSHAYHOE BXOX-
IeHue, TO J,;. ‘612 . Teneppb BCOOMHHM, YTO JJIA JIDGOI'O OJNHOSHaY—
HOTO UK\ nMeeM ég' =é~<f¢,4o, éﬁ.,m, égm> , TIe
{z,,m’ k“ — PeoMeTpUYeCKHe HOMEepa HEeOIHOSHAUHHX on'menun”
C MeHBIMMA I'eOMETDUYECKEMM HOMepamh. Ho mia Bcex k; gk‘."’ .
KaK 9TO GHJIO TOABKO YTO NOKA3aHO. SHAUMT éz" = ':' . TagmM
o6pa3oM g JGoTro k‘< k HMeeM JK" = 6:' + HeoGxomuMocTh
ZIOEasaHa., " , ,

JlokaxemM HOCTATOYHOCTh. [IyCTH g,l‘gi g3 é-, = z'-; H
hx(fc'c ,&)<h.‘(€£,£,‘) . iycrs € ramoe wucao, ¥T0 P= P(()
Torma, M3 IeBOCTODOHHOCTH aATOPMTMA HMEEM: g'p(g') = HEOZHOSHAY-
noe u €'<€ = f’(e') <P(€) . OTcOma caexyeT, 9T0 €CHM

y (,(e') - HEOJHO3HAYHOE, TO g;((l) =§o('"(') » TNOCKONBKY

(€') < R . Doramew, uro mua mooro €'< €  meer

‘ "
MecTo gp(e') =gf(€‘) « Je#cTBUTENBHO, OCITR ()) ey o -
NpOEKIMOHHEe HOMEepa, HEONHOSHAYHHX BXOXMGHEH, XA KOTODHX é‘-<€ !
u ‘JP( ¢") - OmHOSHAWHOE BXOXNEHHE, RAA EOTOpOro ¢’ <"€ .
10 Gpce’) = bpce) (Fo, 40,6000, 63} B0 Gy = ey
KaR GWIO TOMBKO UT0 NOKASAHO, OTOKZA W A ¢’) =eﬁ(€:) . TaxuM
06pasom é'om" gf(o,..- ,4f(e-:)= 4((-1) o

/Lp(e) (¢ oce) , $pee))< /2/«)( 2¢) ,8/’(61)
JOCTATOYHOCTE JOKasaHa., Teopema NIOK83aHa.

8.5.4. Jeopema 8.6, JiBa AEBCOTOPOHHMX AATOPUTMA OTOXNECTBICHHA
9KBUBAJNEGHTHH, ©CJAHM ONHEM H TeM Xe NeDeMeHRHM OHM CTABAT B COOTBST-
CTBMe GIHH E Te X6 yCTO#uUHBHe I'eHEpaTODH IODAJEA.

JorasaTeAbeTBO. COIJIACHO CAEABTBUD 8.4.2 MHOXSOTBA
6,: (fo 5 Ao ,é,,,.. R é¢_4) He SaBHCAT OT SJTODHTMA OTOE-
KeCTBIEHHEA, OOCKONBKY W( fa ,A,o) OJEHAKOBO IJAA BCEX
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QATODATMOB OTOENGCTBJCHEA, a SHAYHT H B("’Jo, .Ao) cocrap-
AGHO U3 OfHHX ¥ TEX XEe SJEMEHTOB IAf ANGOr0 ANTODETMA OTOXIECTBIO-
HEg. Temepp BOCNOAb3yeMCA Teopemodt 8.5. B HeRk norasaHo, 4To A
ZDGOTO AEBOCTOPOHHETO AATODHTMA OTOXASCTBIGHNS YUODANOYGHHE IO
OPOEKIMOHHHM HOMEDAM MOXHO 3aMeHHTh HA YHODPANOYEHHe IO I'eOMeTpHYe—
CKEM HOMEpaM. A TeOMeTDHYECKMé HOMEDA OT AXIODHTMA OTOXISCTBASHESL
He 3aBHCAT. Teopema JOKasaHa.

8.5.5. Teopema 8,7, JnGOR JeBOCTODOHHER GXTODETM OTOXEECTB~
JXOHUS, CONOCTARJANIAE MEPEMEHHHM YCTORUNBHE IeHepaTOpH HOPANEA —
ycroituus,

loxasateapcrpo, HYHO NOKasaTs, ¥r0 Jag mNOX §©  u A

Vg, a) = () V(#, 4)

CHauaja 3aMeTHM, YTO f IpeXCTABAM B BEJE _f = ﬁ Uey
rre O, - womeammidt gz A 2 41 Po=¢ . Vs npummma
mapaxnexbEOCTM (yTBepemeHEe II) cXemyeT, 4TO RAXIOMY BHBOXY
(SoUPy, A)*>(QuUD, #) momo mocTaBETS B COOTBETCTEES Napaiiels
uut suson ( P, A) = (~> 5 ¢) . [IpEyeM OTHONEHEE MOPANKA
npu sToM coxpargercd. Hosromy U ( Y% f 1. /L) =( fi)*’V( Fo, Q).

Jlazee, us W(fo,A)C W(¢, A) H CXeNCTBAA 8.5.2
BHTEKaeT, 4TO a:(fo,zlo, 4,‘..,e,..)c&°(¢,zt,6’,,,,,5‘..). B cmay
YCTOUYHBOCTE I'éHepaToOpOB HOPSIRA EMOEM:

ho(8. E5C8, 2, &y, .. &) <
< he (4,8, 4,6,...,6c)) &

> he (@8R, A, 6., 4 ))<
< AK (é,:, &0/_,‘0": A; éx M @‘.,))
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Otcuma mo Teopeme 8.5 caexyer, wro ecxn B' € B(fo, A )

w '€ B( fo,A) ' JB' Ipe[EecTBYeT ﬁ" B CHCTeMe
B (fo,A> ' roﬁ‘ npemecraye'rﬁ" a3 B(¥, A)
K Hao6opoT. JIOMHOXeHue xe V( &, /l) Ba ( fo) yEAXSeT H3

V(¢ 5 A) Te BapuaHTH 19~ , IAA KOTODHX F’[‘\’Ufojaﬁ
» ONHAKO He MeHsAeT HOPANEA OCTADMHEXCHA BADHAHTOB., OTCKmA
CHEIyeT yTBEPKNOHEE TEODeMH.

9. AIMTHBHOCTD
9.1. Qmpegexelue aquUTUBHOCTN.
9.1.1I. YoopamounMBaKmEl AAFODHTM OTOXEGCTBNGHEA QINETHEREH B
TOuKe (f’_ﬂ,) s ecam gz awoux Ao = AJ , TAKEX, 9TO
At =/l  BHIOJHAGTCH COOTHOMmEHHE
“ V(S’, Axﬂ-g) = V(f, Ax) *V(f’ AJ)

9.1.2. Ynopapouupammmil aArOpATM OTOXNSCTBICHHES SNIATABEH,
eCNd OH aumUTHUBEH B JmOoll TOUKRe.

9.2. [IDUMHIAN OZHODONHOCTH,

9.2.1. [POGKTHDYNENA SJTODHTM OTOXEGCTBAGHHS YNOBEETBODHOT
OpUEIANY OXHODOJHOCTH, ©CJH IAA JIMGHX f, .A«:,A, (1] Az
HS TOro, 9TO )

(§, Lx Ly Ag) = (9", Al Ny L)
cxenyer, 4TO ,
g, Aa) - (f':/ty)

9.2.2. EcaE aXTODETM OTOXNOCTBAGHAS OJNHODOASH H YNOBASTBODA~
€T NpEHIEANY NADAJISXBPHOCTH, TO H3 TOTO, UTO (f, AxAyA:i')
ecTh TOYRA MPOGKTHDOBARMA NepeMeHHoH, BurTexaer, uro u (| }7,11.
©CTh TOYKA NPOeTHPOBAHAA NEpeMeHHOR, npuYeM 8( f’, Azllyﬁ-g =
=€(§,Aa) . TaKEM OGPasoOM, 6CIH EMEeTCH DOBHO Z CHeNCTBRH




44

ns (f, Ny 'A] ./Lz> , TO HMEeTCHA DOBHO e c.ue,nc'rnm' us
(f 5 'AJ) . [IpR 3TOM KAXIOMYy CAEXCTBED BHJA (f;ll,‘ Ilazle)
) ]
MOKHO CONOCTABHTh CAGXCTBEe Bigia ( £, A‘y) s ( [ Ay) ’
OpEYEeM DPE BTOM OTHOmEHHe NopAxgka nag caexcTult ms ( S’ » A(,)
Takoe xe, KaK M JJAA COOTBeTCTByNmux EM cxencTput ms ( f, Ax AJAE

9.2.3. Temeph HS pacCyxmeHHH mpemHmymero myHKTa ® H3 0.7.6.1
OOJXyYaeM, 4TO €CHH ¢

' C) Q)
V(_?)Ai Ly Ai)=éc=:1v(f Q)a'A"AJJ'AE)

TO B I8 V(f,@) HueeM el )
Vg, 49) = Jétv(f c;), ‘Ab'” )

9.3. [IDHIHAK QIIHMTHBHOCTH
Teopema 9.1, Ecam OpoexTRPyNmEE SXTODETM OTOXNECTBIACHEA
ABAAGTCA JGBOCTODOHHMM, YCTONUMBHM M ONHODONHHM, OH &JUIMTHBEH.

Ioxaszatempcrpo, IpoBomarca mAmykmmef mo pamry A mam
rower ( f ° L) .

Basuc mEQVENmE, CHAauaxa NORaxeM, YTO AXTODATM ANIHTHBEH BO
BCeX TOYEAX (f, A) ,Aaa Koropux panr /Ll  paBer Hyi. B
oroM cayuae A =@ & pam mwomx A Ay = A HMesM
-A-¢=Ay=¢' ockomey V' (P, B) = (S-’) , HMeeM

VS BIXVI(E, D) = (PI*(P) = (¢) =V ([ #)
TagnM 0GpasoM QNEETMBHOCTH BHIONHEHA TPHBHANBHO.

JHIVROMOHHEA mar, Temeph pacCMOTDHM MHOXECTBO TOYGK ('f,/l)
zxa koropux paur /L  pasen M + 4 ., Ipemnoxoxmm, 4T0 ammHes
THBHOCTh QATODHTMA JAA BCEX TOYEK paEra 1  yxe NOKAasaHa.
[oxaxem, UTO HS BTOr0 CAELYET ANAETHBHOCTS ANTODHTMA B JNGOH
TOYKe paHra m+4.

JlleiicTBETEABHO, OYCTH ( f, _A) EMeeT paEr ML . Ecam
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(f) 2) Tymmosad Towma, meem V (P, A)=¢ ® ax-
AMTHBHOCTS BMIOXHATCA TPUBHANGHO, DOCROMSKY ¥3 V(P A Yo

*¥V( (& A)v)?‘ﬂ’ #Wf, ﬂa/y);‘f IIpe/IONOXEM TeNeph, $TO
(£ AL He TYIERO
Torza T/(f)ﬂ) = ZHV(S‘Q) A (J) . ¥s yoroitu-
BOCTH CJeqyeT 'V(Y"Q) ‘Q )= (8 ‘J)) xV( A'(J))
rze S HAXOZMM H3 yc.nonm f '<d) ‘fU&q‘) §08(3)=¢
[lycts Temeps A;Il A « [oxyvae ' (J) (J)
V(E, Ae dy) = § L5 Ve, ax PPy
PaEr amcol 53 Tovex’ (f q)ll(}“”) ects M ,
nOaTOMy, 1O nmw}c'rmouy Tpe 0 IORSHUD ') ved)
Vs, 2.92,9) = Vg, 24 )5VIE, 24 )

TakzM 0GpasoM, oxonqa'reuno NOXy3aeM:

VGR, ae d) = L8P U5, A8 20W5 4570

Teneph pPACCMOTDMM TDH CAYyYaf.
Grratl, N =9 wm Ay =% . Bou
CAy4ae AMTHBHOCTH BHIOAHEHA TDHBRANBHO. Jlaisme GYXeM IpeuoXa-—

rams, w0 LA x # & ~ Ly # L

Cryyalt 2, A A, . Ilpu arTom

V(g,zt*zt:) & 1es)ees, 4 75, 4]
Mcnoxssyem mcrpndy-rmocﬂ. cupasa C [V;:#V]= [ C V]"V
Hoxyumm, uTO

Ve, L lty)= C [¢& J))"‘V(g“, )]*‘V(f’) 47)
e T
Orcmma (€, Ax L4)=V(8, A:)*'V(&Ag) B cxyqaeéa’mm-

THBHOCTH BHIIOJHAETCH.
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Cryuat 3, A= A @ . B aTOM cxyuae H3 J6BOCTODOH-
HOCTM axropaTMA cpasy xe caeyer, uro Towa ( f°, ) - ompo-
sHavmag. Ho torma € = 4 M MH MMEEM:

VCE, e 8y) = SP) Vg, A)NV(E, 24, =
= WQ, <) ®[(8P) ¥ V(E, 44D ]

U3 OpUHIANA OFHOPONHOCTH

Vg, 4)) =) ¥V (g, 4
o-rcmavcf’ Axﬂ-a) = 'V_(f,[l-x) *V(faﬂy)

B cxydae 3 ammiTEBHOCTH BHINOXHEHA.

NocroXbKy kaxpuit mar BHBOZA HpeoGpasyeT TOXBKO ONHY HHDY,
pasodpaHHHe TDH CAy4YAd HCYEpPNHBANT BCe BO3IMOXHOCTH., WHIYRIMOHHHR
mar sSakOH4YeH., Teopema RORASaHA.

1(1))

I0. OPTOT'OHAIERHOCTD M 3ABHCIMOCTDH IHP.
10.I. Oproro HO

10.I.1I. DycTs f - HerRoTopHE BapuaHT. Yepes X( f ) 0608Ha=-
YEM MHOXECTBO TeX HeDeMeHHHX, KOTODHEe BXOJAT B _P . Bymem roso-
DHETH, 4YTO THIOBHE BHDAXEHAA gt " é‘t OPTOTOHAJBHH NI
BapHaHTa f , CEH InA JuéoR nmepememmoft Y  ®3 TOrO, UTO
OH& BXONHT Cpasy H B é’t' 2B gc gcxexyeT, d9TO ‘X’GX(S’)

10.I.2. Bynem 0G0SHAYATH OPTOT'OHANBHOCTH ét 1 t” Bas f
qepes g,_ - . . OTHOmeHHE OPTOTOHANBHOCTH CHMM@TDHYHO, HO He
pef\ieKCHBHO H He TPAHSHTHBHO,

10.1.3. IlycTs naHH jgBe CHCTOMH XHD Ax B d’ H BapHAHT

JO . Byzem rosopats, uto A = A‘, OPTOrCANbLHH I f ,

ecau nAA moo#t mepememHof X , mxommme#t kB Ay BB A4
omaoBpemenno, mueer mecro OC € X ( S’) « OprorosaipHOCTh Ay
u Aa OyReM 0G0SEAYaTh Jepes A:c-l-f AJ'
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10.1.4. MoxHO RORA3aTh TEODEMY:

Teopeng 10,1, (KpErepmit OpTOTOHANBHOCTE).
] n
AyLp 4y <> [& €acuwé'€ay =

@5.4 -L-f 5'0]
10.2. JapNCEMOCTE JHD.

{
10.2.1. Fynmem TroBOpETH, YTO JBA THINOBHX BHpE&XEHAS ét . é:
» €CHM OHH He OpTOroe

ESHOCDOJCTROHEO SABNCEMM  An Bapuanra (O
n
4

HaXbHH I . HenocpencTBOHEYD SaBACHMOCTDH JIA GE}

OCOSHAYEM vepes é’t :7' gt o
10.2.2. TiyeTe smna Hexo'ropa.ﬂ cucrema mp A
llyc'rh 6% €4 2 &"EA4 . Fynem rosopars, uro
é. é‘ SaBECHMH Ha A Bas f s ©CJYE CYWeCTByeT
'ram HOCHGROBATOABHOCTD JNHD g‘, g" “e é’ » o 9TO IRA
12 s M uMeeT MeCTO g é‘d nw L-n?,m"n
HMEET MeCTO g‘q ﬁg » IpHIEM gg. '54 g 3

10.2. 3. nennoe BHIEE OTHONGHHEe SABHCHMOCTH NS HBYX HIHD

ét H e Ha A f GyZem OGOSHAYATH J6pes
ft P ge 3TO OTHOMOHHE CMMMETDHYHO X TPAHSHTHBHO, HO He
?

B BapEAHT

peduercansHo,
10.2.4. MOXHO NORASATH TEOpOMY:
Teopema 10,2, Ilycts mamu Bapmanr §° & cEcreMa NP
MOXHO pas-—

a=( 8"_,., -..,) Torza wozectso scex £, € 4
GuTh HA HemepeCEEANmMEEeCA EBACCH, TaKHe, YTO BCO ANDH, BXONANNE B
ONEH KJIACC,NONADHO 3QBECUMH, a JDCHE fBe NNDH, NpMEALXeZANEE Das-
HEM KXACCaM, = ODTOTOHANBHH, 3TO DAsGHeHE® eNNHCTBEHHO.

10.3. Qproromammocts L1 = A XIS

Bynem cuurath, 410 Lloe OpTOTOHANEEA K /'7 EAT BapHaHTa
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veemt A=A . XRx ‘ly"'“a"ﬁy "

opr srom -L_f’ 4 y - Corjamesne BBOIHM [IA BHECEHMA SCHOCTH.

11. pasicxEE 7 7(F, A) [0 OPTOrGHAIEH:M
KIACCAM JIHP.

IT.I. JameyaHue, B 9TOM pasmexe MH OyXeM Ipemuoxarath, YTO
PacCMATDUBADTCA ANAMTEBRHE YUOPANOYMBANNHEE SJITODHTMH OTOXLECTBIC—
HEA. JTO SHAYHT, 9TO IJA JOGHX 5 e 1 Ay

-V-(f, L Zla) = V(P ) * V(F, AJ)
agymms  7(P, A) mo ompexexesmo  T(P, A )=
= qu-V(f',A) . Bce paBeHCTBA Gy[eM LOHMMATH B TOM CMHCIE, YTO
ecau (IpA KAKHX-TO SHAYEHHAX @PTYMEHTOB) HE ONpejeJeHa OfHA 4acTh
paBeHCTBa, TO HE ONpejielieHa W JPyTad 4acTh DaBEHCTBA. A ecau ode
YacTH paBEHCTBA ONpeJeJeHH, TO OHE DaBHH.

IT.<. Jeopema 11,1, IycTs ./Lx LAy, Torma

TS, Ax 2y) = TP, 2 U T(P5 Ly)

logasatexporso, B onay ammrasrocrs V(P A Ay) =
= V(f;. Ai)“v(fu A’) .0603HaIMM V,c =V(’f by [ x,) ’
'\fa = '\f(g . AJ> i3 oproronaxsrocrs A Lp Ly caexyer,
49r0 'V;c * V3 =R’ [v-.\c@V(:j] =V;® Vj , TOCKOJBKY €CJH
JEV, = w&V& , 10 FPROUW] =vvwr éV(f)AiAy)

Oremma moxyuaem, uro e ‘1 ( £ L= Ay) He cyme-
cTByer, To odasaremsio xora ou ommE w3 7 (£ Lx) u

’T'( 0 Ly) He cymecTByeT. IIpesmoJORMM Temeps, uTO
ng: j:i[ly) # & . Torma 'V;“"\Cz %) ;-%‘ég(wd‘);

- CV ®Vy] =9
’T'(f > Ly AJ) = W)’(-} pry:oit c'i'ogonu r%(%ﬁi) =Zm§‘f,}=1§

’T'(f ’A;j)‘ “"‘*V"&{. Orcona caexyer

Teopema nOKa3aHA.
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II.3. Teopema II.2, Oyers Ll "Lf 19: Torza

T(¢, La Ax /‘g) = T(¢, A2 Ly Ax)

IoRasaTe kTR0, OCOSHAYEM 'V'a?V(f, NAe)
Vy =V(f> A;) i Ve =V §, Lx) . Torza B
cu‘i ammTEBEOCTE Gyne mMets /[ ( > AiA,,‘AJ)ng'MO“&“@]
maxorwmo TP, Lady L) =onf [V 8V OV 1

sl o Vo= & (W)™ V=& (3)
-\G‘gz ('1,83) . OGosmawmu yepes O = O@) cucremu
BapHUAHTOB? & m» m .

"o =VieVel =S, % ﬁi(u«wz-(/z%)

eV =8V eV, =& ¢ ¢ (weV5;U0;)

K=t 3‘1 AL
ficko, w0 V" & O & Ve 6® | oromma cxenyer,
w YER[6V] &L ver[6P]
, ) o) o cC6 Cr)
I1.3.2. lpegcrasm (3] B sage © 5/Cx
me OK"=¢ € (UWUB: VW) | mpepcraemn 67 »
ced 3 W mx u.‘,:)
BREE O‘z) = é OK(Z) ,rAE 6« =ng &. C uﬁu'h}a‘ ¢
OYeBEHO, UTO e 85" & Vet » oy
VER(EP ] &> vERL O]
I1.3.3. Temeps samermm, uro A [ 6" ] =& Fle®]=&
Orcopa cxepyeT, 4TO o6e YacTH DaBeHCTBA 7’( f, Az Ax AJ) =
= 'T'(f, (P AJ At) CYMeCTBYDT AXH He CYHECTBYDT ONHOBPEMEHHO.
IoaToMy XA JOKASARTEeXHCTBA TEOPEMH OCTAXOCh DAcCCMOTpPeTh CcXyualt,
KOTJia 006 YACTH DPABEHCTBA CYMOCTBYDLT,

Qe

H'%fi,euyé”f 60 = Ur ULV 2%
(}n,fﬁ"fe“)] = Ly U’Lgva we. |
ovesumo, w0 Onf P LOPIER[OF"] u inf FLO e
ep"[&{av] , OTKYZA CABXyeT F’[G‘;,]*SJ B
FrLed1#¢,

]
[lokaxem Temeps, 4TO 2 =2 « JoRasaTeAbCTBO NPOBOJAT-
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CH OT NpPOTHBHOI'O. JJONyCTHM, 4TO ’Z' < 2 + [IOCROXBKY
inf FLEOV] ERLOL"] moaw: F[O]=P
k= “-fg)‘“"z—i sHoecmm R'<? , 1o gommmo ours
F'EG';‘Z)]’#¢ éﬁ’[eq) ]‘#d . Jloxyumxr mporifsopevue.
3HavYRT, ' < 'Z, HEBOSMOXHO., TOUHO TAK Xe JNOKA3HBAGTCA HEBOS—
wommocrs ' > %2 . Taxuu oopasom 2 '=7
I1.3.5. M8 m TO TG HMEOM:
{h\y Pl ]2 ol Cn) e VienVy ]
onf FLO@ ] = oif [ (ue) # Vy ¥Vac]
Tenepp BOCHOJNbSYSMOA OPTOI'OHANBHOCTHD -A'z -Lf ﬂ} + N3 Heé
cxenyer, uro eczn 9 € Ve , a "b&éf(}. s TO
FLEUW =SV W) | posrony
WUnp U“O;; e(w)x» Vz =
W V13 € () %V }

S Up T UV EC) Ve Vy

HOXBSOBATHCA B CJSIYIERX IYHETAX.
II.3.6. liycTs wucaa f B @ ompemeammTcA paBeECTBAME:
{«;ﬁ} [Cu) # Ve I= L U,
&mf[(Ua)*\f,]: ulzuwz

CBOHCTBOM MH Oynem

Iloxaxem, YTO B 3TOM CXyuae _
onf [(wr) ¥V ¥ Vy]= e USp U0y,

OTONXA, H3 CHMMOTDHE B ONPENENCHEE WECEJ ] 2 6yrmer
CARXOBATE, WTO V\"* [(wy) *‘V} Wel=Wv 74}2 U‘l%,
Hs sTOro GymeT HEMGNASGHHO CXENOBATH h\f Fl(e™"] =
= M F [6(2)] u Teopemd OyaeT HOKasaHa,

1I.3.7. [poBeseM NOKASATEABCTBO PABEHCTBA M[( ‘Q)*V;"'Yﬂ‘
= Uv&r v 7,‘}2 o mpoTEBHOro. IycTh
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ing [(p) ¥ Ve # Vg T = Un U U W5
OdosHaum SO=(C¢';)@V°¢ @V} o, Tpexcrapmu $ B
PC g e = (U 00)

[peanoxoxum Tenepp, 4TO f)‘( . Torma

ofy eF[ep] = Flpp ] ¢
C xpyroft CTOpOHH ME(M)*V1;=4QU19,8 =
naaseex (= 4,2,..., P-4 sunoxseno B CCLU VL )]=#
Orcuma meem A [ (LU} (/7“?/‘)]'-' @  nam scex (w4,2,..,pd

HoaToMy F‘[Tc] =g zaa Beex (=2 4,@ 5. ,'f'i . OmEaxo,
ecxn f' <P , TO F'[fpv] t 34 . TlporEBOpeuHe
ZOEASHBAET, 9TO f' < f HOBOSMOXHO,

IpenosOXEM, UTO f'>f . Torza WF' [f]éﬁ' [ﬁ'] =>
S FlY:]= & zan scex C=L,2,.,p'~1 . Omaxo, cormacao
0.II1.3.5 mmeen: L2 (/7},9(/7\& &L ff] . OTKYZA
Fo"[yp'] # @ . Caemomatemsuo ’0' > >  Hesosmoxso.
JloRasaHo, 9TO P' =P,
II.3.8. Temepr moxaxeMm, STO '= . JlleicTBATENBHO, MORa%
8aHO, 4TO Mce(’):’ b 54[(“@01&3)’1@] . Odosuaqgw
= (UQU’\")@V . IlpexcTanm4 B nuge Y=C ¥
nt %‘ - (L&U"}P,Um,}) W W/“ d
[lpexnoKOX®M TEHmeph, UTO 9’ <% . Torpma ”‘f R [W] &
(-F'Wg']’-'-? FC‘P!.'J*¢ C mpyTolt cropom,
a,q.[:(uz)ﬂi} ]cUQUﬁi pxever A [(LUn VQ‘;)]=¢
Iag JaN6OTO J:‘ 1,8,<..,9-4 ., Orcuma F'L'%'] =g
axn amooro J 4,2, ,9-1 .Em @' <9 , 01
F’[‘/J’:]-_- & , aro mpormeopemar A [ Wzo] * g

CXefoBaTEABLHO 2' <¢ HOBOSMOXHO,
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[IpEeXNOOXEM Temeph, ¥r0 Q' > . Torm o LY ] €

eF'[‘I’g‘] > F’E%]=¢¢m?wex J=1,z:”i 3'-iw.
C Apyroft CTODOHH K8 7/)4.,2 f((%):V’ 1= W U’))‘t cxexyer
FLlV 1431)]=(C0¢U132) + CASJIOBATONHHO, BHIOXHEHO
F LU Ug UTp)] =(Up 119,V ). Taxau ospason F L, J#F
. .0mxou¢'>g X F’[Wj]=¢
xxz Boex J =1,25 .y q,"i CEERYeT F'[(WZ]=¢ ,
470 HPOTHBOPEYNT F'-'[()Ug ] ?eﬁ‘
TaxkuM 06pasoM, Q' >9 HeBOSMOXEO. HOKAsaHo, 9TO
q’ = % .

Orompa, B CRXy B.I1.3.6. cEexyeT yTBeDEACHEe TeOopeMH. Teopema
XOEASANA. " ”
IL4. Jeopowa IL3, Myoms Ao=G iy Ay=C 4:;
_A_*g-:‘_Ci[_A:: A.';:] H mycTs A"JTA’ o Torax

T e, Axy) =TAP, 4V TCE, Ay)
JoXaSATONECTRO, JIOXASATEAECTBO HDOBORETCH MHAYEmEeR mo 72
EasHo NEIVEIEN, Ecam 2=4 , no Teopese II.I. moxyiaem

AR, Axy) = TCP, 4% AL) =

= T(e, )V TCP, A=
=T (¢, 2V T(f, Ay)

HECVEENOHEER mar, Mycts 71l= ™Mm-+4 . Ipemmoxoxmm, uro

X N =YV reopeMa no_:asana. Torma

T, 005) = TE, &, 44714 4%, Losg Bonay)
Orcopa, yudTHBag, IT0 A"';*‘i-LfA:"*‘ B A;A:...‘-Lfll:“‘
¥ XpAXMN DPEMGHAIL T6ODOMY 11.2, moxyasM: T(f’ A‘y) -

=T(0, 8 LA 27 [ Arns ] (42 Ay D)

Tenepp mepeosoSHAYHEM



53
A, a4, = A,
.A'-',.‘ A:woi — /L:.

Torpa moxydmm 7

(e, Ay =TCe, G, L4 47 1)
OTchpa mO MHAYKTHBHOMY npezmo.noxem no.wqaeu

TCe, Ayy)=TCp, g YV TCP, & c 25)
Orcona, BOSBpamAAChH K IDEXHEM ooosuaqenm, nonyuEM "

Te, Lxs)=T(P, E 2)UTE, G A =

= TC(P, 4) U T, 4y)

MEgyRIMOHHHR mar sakoAYeH., TeopeMa JOKasaHa.

II.5. CuencTpue, JIOMyCTHM, YTO HAM HYXHO BHYHCJIHTH 'T'/f, l’-)
Toraa mo Teopeme 10,2 BCe NHDH, BXOAANMHEe B 4 MOXHO DasSGHTH
Ha YL HemepecexaNmpxCi KNACCOB, T4K, UTO XDCH® fBeé NHDH, MpE-
Hajaexamme K DASANYHMM KJAcCcaM,0yIyT OpTOroHaxsHH. Ilocie sToro
YL pas npumeHdas TeopeMy 1I.3, MH mpefcTaBEM 7’( f’; (l)

B BHEJE
T Q) = U Te, ;) me Lo-Lp L
ecau (_-#J .
12. PastomEE 77 £) mA crCTRMH
OTKPHTHX JiHP,

12.1.1. Paccuo'rpn Hexoropyn Touxy ( L A) . Oycts
‘4. - 370 HexoTopoe BxoxmeHEe mepemenmoft JC B cHCTEMY /L
Bxoxnenue # HASHBAGTCHA TBEDNHM BXOXJGHHEM, 6CXH TéX(f)
wm ecxa DC - TBeprAA NepeMeHHasd.



54

I12.1.2, PaccMoTpEM HeROTODHE THHOBO# Tepa _Cf » KOTOpHE
BXOJNET B A « Bymem ropopuTh, 4TO ? - TBepIHE TepM, eCXE OH
EMEOT BHEK (&) » THEe éf - THENOBOE BHpAXEHHEe HXH eCXH g
ABAAGTCA TBODAHM BXOXJNOHHEM HEKOTOPOR HepeMeHHOR,

12.2. QIEDHTHO X SAKDHTHO XHDH.

12.2.1. PaccMoTpaM TOUKy (f, Q) .myers A=A*R
nycTh 8¢ - HeEoTOpad JNpa ?t €4 . lupa gt HasHBaerTcs
oTEpHTOfl, 6CAN OHA mpefcTaBiMa B BEge 5& x" , Tme g.; -
THIOBO® BHDAXOHNE, & ' 1 " - mxomgemms HEKOTODHX IIepeMeH-
EHX, HG SBATNNHECH TBEDXHME BXOXICHNAME.

12.2.2. Rupa, xorOopasg He ABAAGTCH OTEpHTOR, OyneT HASHBATHCH
saxpuro jpoRt. ficHO, WTO AMCas SaKpHTad AHpPA XRGO Nycras, RGO
COCTONT NS ONHOTO HyXb-TEDMA, XNGO XOTA OM ONNH N3 €6 KpafiEmx
HYXb—TepMoB TBOpHHA.

12.3. £ - OEPRMEHEME M 2 -IEPRMHFLE

12.3.I. Byniem HasuBaTh HePOMOHEYD Wy l - nepeMeHHOR, ecx:
OHA He gBaFETCHE TBepXoR, B ecXd eff COmOCTABESE & - reEepaTop
nopaxxa. ByxeM HCHOXB30BATH AAS TAKOR NMepeMEHHOR MeTa—0GOSHAYGHEE

& HapANy C OCWIHEM odosaveENeM O( .

12.3.2. Bynem HasHBaTh HEPEMOHHEYD (¢ Z- IepeMeHHO, ecaH
OHA He sBagerca TeepEoR, N eoxm eff comocramwer R -remeparop
nopaxxa. FyRem NCIOXBSOBATH NI TAKOR NepeMeRHOR MeTa-0GOSHAYCHHS
'Zg HApIxy © OONIHMM odoshaveHEeM Wy .

12.8.3. AcHO, wTO Z =~HEDOMOHHAS HE MORBT ONHOBDEMSHHO
aBaarees 2 ~fIepeMeRNOR X HAOGOPOT. OxHARO Z ~[IepeMOHHEAS MOXST
OuTH OxHOBpeMeHHO M & -mepememHof, paBHO XAk E Mg -lepemen-
Had MOXST B TO X BpOMI SBEATECHE ( -lepeMeHHOR.
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12.3.4. Ecau nepemennas I  ABAAETCA ONHOBDEMEHHO X Z -
nepeMeHHO# X @ - nepemeRHO#, GymeM I'OBOPATB, YTO OHA ABIAAETCA
ee - nepemerHo#f. Ecim xe nmepemenEas T ABIAeTCH ONHOBDEMERH-
mou R ~IIepeMEeHHO# X @ -nepemeHHO#, GyleM r'OBODUTH, 49TO
OHa ABIAeTCA 'L € -mepemeHHOH.

12.4. [Je B Th

I2.4.1. BBeziem HOHATHE JeBO# BHBOJAVMOCTH. DyleM TOBODHTB,
4TO TOUKA (f',ﬂ-') JIeBO BHBOXMTCH ¥3 TOUKH (f,A) » ECIHS

. (f, 0 = (f', A)

O. InGo#t BHBOX M3 TOUKH (f’, A) , UNexupll Ty Xe NIMHY, 9TO
B BHBOX (f, A) 'ﬁ(g', A') H OTIMYHHEK OT TOTO BHBOZA,
ABAAETCA GOMee MpABHM MO CpaBHeHMD ¢ BuBogoM ( f, A)-'e (f’, ﬂ')

12.4.2. Ecm roma (f', A') JIeBO BHBOZMTCA H3 (f, V)
GyZXeM mmcath (f, [L) a2 (fl’ﬂ') . OYeBHmHO, 9YTO Jemasd
BHBOJMMOCTH €CTh YACTHHE caydalt CHWIBHOR BHBO CTH.

12.4.3. fcHO, uUTO ecuu (f, A) =5 (‘\9, ?) ,
q_9--..-"r'(§, A) . T.e. TOXIECTBEHHO BHIOMHEHO

(g, £) <55 (T(e, 1), 9)

I2.4.3. llycTh Temeph KOHLIEBOX BHBOX (f’A) -'—7(’7’({, A), ¢)
npencrasiu 3 swpe (P, A ~2(¢', A') =5 (T(p, 2), #)
flcHO, 9YTO IpM 9TOM BCErKa 3amesioMo (| f; /L‘)-'i) ( 'T*(:F) A), ¢),

OIHAKO COBCEM He OGASATEJHHO BHIOXHEHO
g, ) L5 ")
12.4.4, Oycrs temeps ( £, 4) = (s"', [L') H
( f', A ( [ 4 ", A") . DJeMeHTApHHE DACCYXUCHHA NOKASH-
BANT, YTO B 3TOM Cyuae GYNET HMETH MECTO

(f, L) Es (e A")
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I12.5. MH, ODHTE

12.5.1. Bymem roBopaTh, 9TO OPOEKTUPYNUMit aiTODHTM OTOXIECTB—
JeHHA yXOBAeTBODAET NDPFMHIAOY NIDUODHTETA, ECHE B Kaxgof TOuke
( f, /l) BHIIOJHANTCA CJCIyDIle YCJOBHAS

I, Eem ( _f, A) COJ8PXAT XOTh OXHY 3AKPHTYD IHDY, TO TOYKa

C S’, A) - OJHOSHAYHAA, NpUYEeM eCHH BCE CJEeNCTBUA H3 3TOR TOYRA I
TOXYYARNTCA IO OpaBAILy PXL wm mo mparury PXR , 10 Touxa

( f ,A) ABIAGTCA TOYKOl NPOEKTHDOBAHAA TBOPAOI'O BXOXMNGHKA Hepe—
MeHHO#,

. Ecx®m BCe JHDH, BXOIAIMe B (f, A) OTKpDHTHE, TO BCe
crencrrg us ( [ A) poxyuavrcs mo mpasmny PX /[, , mpuuem
9TO NpABWJIO HpEMeHseTcA K camot Jepoft mupe.

I. [OycTs TOURa (f, A) MeeT BHLS Cf,((&iacgz ,C‘)))A)
rne OC - BxoxjeHHe mepeMeHHO#, He ABJIANKEECS TBEDAMM BXOXKIECHHEM.
Tornma 8 BHBOJNUMOCTH

(P, (g & N —>
= (9,4, (g xE, @' NA)
CAEeYyeT BHBOXMMOCTD
(9, (CE, X, INA)—>
(', Ay (&L, @' A)

I12.5.2. Eci# DpoeRTEpyOmAll aATOPHTM YRAOBIETBOPAET HDHHIMITY

NapeJUIeABHOCTE ¥ NPHHOANY ODHODHTETA, TO OH 3aBEJIOMO JEBOCTODOHHHM.

I2.6. Jeo o} 0704 ,T'(f: A)

B aTOM pa3mese CymeM OpeImoJararh, 4YTO DACCMATDHBANTCA IPOEK—

THDYXIEe AITODATME OTOXHSCTBIEHAA, KOTOPHE YXOBAGTBODANT NPHHIMIY
[apaLIe BHOCTH, IPHHIENY OFHOPONHOCTA X NPHEIANY DPHODHUTETA.
12.6.1. JeopeMa I2.I, Paccmorpum Touky C (2 _A.) , TaKyD,

4To BCe mipH, BxogmmEe B £l - oTkpuTHe, B /.  uMeBT BEX:
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A= ((eqc éoeng.)CU)) A¢ » Tne &, - TEIOBOE

BHpaxenHe, Kaxmuit HyIb-TepM KOTODOTO JHGO TBEDIHE, MAGO ABIAETCH
BXOXJeHHeM IlepeMeHHOMH < - Oycts e} sxomar B /1 Tomko
OXPH pas, M NycTh (Zx £, >'L_f (gi) A¢ . Torm

L] "
T, 1) =p U&UVU{(%,GJJ)}. rie S5 E C')J Ba-
XOZATCA M8 COOTHOmeHHH

TCE, (b &, Ly, M) = pudU{Cg 0"}
T(p, (CCyE1,00") £6)=F U U{(e,@y)f

npauen T°(C £, A) ompezeAeH TOJNEKO TOTNA, KOTJA ONpeRejeHH
oda NOCHEeINHNX COOTHOHEHHH.

Iogasaremsorpo, Ovesumio, w0 PUS UV U{( CHN W A)
noarowy T( 6, A) 3aBEJIOMO CYHECTBYeT, eC¥ JBa HOCUeNHEX COOT—
HOWEHMA ONpefejeHH. OcTanoch mORasath, uro ecx® ‘7 (| 5 2) oyme-
CTBYeT, TO @ IBA NOCHGMHAX COOTHONEHES ONpeNEXSHH ¥ IDH 2TOM

TE,A) =f ST (e, wy )}
B camoM fiejie, H3 NDHHIMNA NPUODHTETA CAEAyEeT, ITO BHBOX
Ce, A) —’t)('T'(g’, P . o) IpexcTaBiM B Buje:
(f,(CUcE.6 8y, ONM) =2
=5 (QUE,(CO 8, " NA) ==
L5 CeusUU{(ey, w1, P
3nech mpeInoJaraeTCs §n S=p . Jamee, mycTh 82,
Taroit BapuaHT, 4TO Q &'o=¢ ):{ ¢
(9,0 .8 & ,0NA) ==
25 (pUS,, ((€y &, wid)Le)

Tlokaxem, 9TO §,=9. JORaSaTEHCTBO NPOBOGATCA OT NPOTHBHOTO.
TpemoKoOXUM, ITO So' # & . Torza s Tourm
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(fU& ) ((eygl ,“’n)) Al) HeT HU ONHOTO KOHINEBOrO BHEOZA, TaK
KaK EEAYe A3 Hee B CRAY H.I2.4.4 BHBOQWICA OH T(f, A),
Jlanee,0pE  Tex OrpPaHWYEHEAX, KOTODHe HANOXEHH Ha g ° »
HMEeM A. EQo(gUS'o ,et go)] S Lo[Qo(gU&) ei go)]
noarory Lio[" 1< bo[@e' ] . CxegoBatexsio o'
MOXHO IIDSJICTABATH B BHJMO Q);' ='w" . Jloraxem Temeph, 49TO

EMEEeT MecTo (S’Ugo’((ea 51’6):))1[{>‘._9
> (puS UV {(ey, W' Y}, #)
970 GyheT DPOTHBODEURTH TOMY, ur0 B3 ( s’U&a,(( e, Z,,a),"))a)

HeT HM ONHOIrO KOHIEeBOT'0 BHBOJIA, & OTCHUAa OYHNeT CASXOBA&TH, 4TO

&= g-o .
Je#orsareasio, Busox (¢ (/8’,((%3},&)"))[@) %
’_5(508'0‘170{(83 ,(J;)},ﬁ) SaBEXOMO NPefCTABIAETCA B BANE
(LU, ((& &4,0" N &) P
—> (QUSV{(, ,w})TF,(C By, i) e)D
5 CouS ULy, W)}, #)
OfHaR0, B CHIy TOro, 4YTO ey ©- nepemernan ¥ Bxomut B /L
TONLKO OJEH Das, ES BHBOJEMOCTH
(§u&, (cey 81, "N L) —>
= (QUEUL(ey, D)% (8,0, D) L)
“"m;;"c)ofsefc(?ea Eq 0’0" Ae) —
— (gVU{(e, w’wyt,(C & wiNae).
Temeph SaMeTHM, 9TO H3 OPTOTORATEHOCTH ( Jx Z.)-Lf (i f,)de

BHTEKaeT, 4YTO B 3— )} ao BXOZAT TOABKO T HNEpDEMEHHHEe, KOTOpHe
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He BXOJAT B g 4 ® A‘ . [osToMy B CHIy NpHEIMNA Napaieldb-
HOCTH MOEHO 3aMeHET: & Ha So & OOXY9HTH:

(PUS ,((& & a°w")d)ng) -
—= (pus., Vicgy, 0wy )} S((&, N L)
TOYHO Tak Xe HS BHBOJEMOCTH .
Ceudvicey, )Y, ((&, Wi Nae) =
5 (eUF U U (e, w30, )
clefyeT BHBOJMOCTS o~ "
Ceuo UL(&,w Wy}, ((2,, 01 D)
=5 (p uS U V(& w°wy)T, &)
Ho RS oTUX IBYX BHBOJEMOCTe# HENOCDENCTBEHHO CXOXYOT:
(PUSs, (& &y i) A¢) >
=5 (gu& UV {(e, ,w W)}, #)
CaemoBaTeJbHO, CYmMECTByeT XOTS GH ONHH KOHHeBOoR BHBOX HS
(eU8s. ((6,&. wo") 4¢) + Vs mpoTEBOpedns cxexyeT §=8,,
§ Tene?ps Jxeoiaxe,u coomom)enne 'T'(,f, (C&y go % ,N) =
= fus(}{(ev ,w")}. Ie#cTBuTemEHO, B3 & =S¢ clexyeT, 4To
6, (C O 8, & Fy @) 2¢) s
“E5(QUF, (€ &a, ")) A€)

OnEaxo B CHIYy NPUHOMNA ONHOPOJMHOCTA OTCEHA CAENyeT:

(€5 (( €x & &8s, 0N) 5
¥ (eu¥, (C e, &, 0"
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Kpome TOrO, B CHXy ODMHIANA ODHODETETA:
(£, (L e, w)) 5
5 cou8, ey,
Orcoma cxenyer '
TCo, (e & €, 0)))=pUEVLCey, 0}
Temepsr FOKAX6OM, 9YTO
T, (Cey &,0")) 29)= P UV, ey}
VS, ey gy cot) fe) 2>
Ey cpuSUB V(e W)}, #)
B CEXY IPHHINA NADAJASABHOCTHR CAGayeT BHBOIHMOCTD "
(£>(CEy &, ") 4e) 5 (puvvf(ey, vy}, 0)
Orcopa CRenyeT MOKASHBAGMOe COOTHOmEeHEHe, Teopema NOKasaHa.

12,6.2, Teopema J2,2. PaccmoTpms TOURY (f 5 4) raxyw,
4YTO0 BCe NHDH, BXOJAKEE B A - orrpuTHe, B Ll mEMeeT BEX:

A=((&4 %1 2‘:,0)))1!.( , THe “Ox - DepeMANHAR, SBAANNAT-
ca 2@ - nepemenmoft. Myors ?z BXomaT B <1 TONBKO ONEH pas,
myers ( ?o)—Lf (fi) Ade¢ H OpH 9TOM Eaxjull HyXb-TepM
g, , He ABXANWHRCS TBEDHHM, UPeACTABNAST COGOfl BXOXNGHHE mepe-
MeHHOR, KOTOpOR comocraBxeH ycroltumpa#t remeparop mopamka. Torma:
PCE M) = PUSVVUL( 2, 0l )}
e & S0 Ct)‘. HAXOXATCA H3 COOTHOMeHMH:
(g, (e &, )))=eVEV{(2x )}
TP, (C E122, ') 206) = PUE VL (20 )2}

IIpEgen TC _f s Jl) ONpefieéH TOABKO TOTZA KOTHA onpefie—
XeHH 008 NOCAeTHEX COOTHOWEHHAH,
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[oRagsaTexpeTpo,  OYeBHHO, UTO fUS'U"U[(Qr,“)é)}e
€ w( €, &) » mostowy T°(P, A)  samemowo cymecr-
ByeT, €CJE fBa HOCHSJHUX COOTHOBEHHS ONpEMeNeHH., OCTAJOCH IOKASATH,
aro ecn T( S Q)  cymectEyer, T0 ¥ JBa NOCHENHEX COOTHONEHES

OmpeseXeRH X IpE OTOM ,
TCe, n)=puSU¥V{(C2x, i)}
Jlelc/nn'renno, BHBOJ (f, L) %5 ('7’(_f’, A), &)
IpeNICTABUM B BHJE:
C§,(C8s e, WNA) =5
“5(gUey,((2: 8o, Wx D" NLg) =3
“5(QUSIUY, 2g) > (USLUI Vs, 9
3necs mpemmoxaraerca, o §, €1, Can Y  nomapHo e mepecexamr-
cs.
liycrs memepsr ))p TaxoR Bapmast, 10 Yo He mepece-
xaerca ¢ ©,0, B ©y ®BTOXe Bpemt
cg'ggg, (CRc@,, @k 0" e) <5
’$ (fuf:lu »o > -A")
Tomazen, ar0 Y =YVo . B camom gexe, ec Y 7F Y, ,
o ms romn (§ UfaU)).,A'g) He JIONXHO GHTH HE OZHOTO KOHIe-
BOTO BHBOKA. OIHARO HS NPEANANA NADALIEABHOCTH ¥ ODTOTOHANBHOCTH
(2 &) Alg  BuTeRaer, YTO BHBONEMOCTH
(gUQIUY, 2g) = (UL UDVS2, B)
BIeeT BMBOJAMOCTD
CPUELU Y., A¢) —> (PUL1UD VP, , 2)
3mauzr u3 f ) S’ qV »o, A} ) eCTh XOTH GH ONAH KOHLEBOR
BHBOJ. /3 OpOTHBOpEYHsa CaenyeT pY =))o . Takma oGpasom:
(£U01, ((2: &, , cwecd)) £g) 2%
5 CPUSIUY, AY)
Ocosnamm remeps » =& UL ( 2, @Dx )} rne
S'n{(%,wt')} =g . Doraxem, 9ro &  MOXHO HAliTH ES
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COOTHOMEHHUA

AL -
1 (f, (2« éec, QJ»)=be U{( Cx, wl)}
neﬂcTBuTeJmﬂo. HCOOAB3Yd NPHHOMN OXHOPOMHOCTH M3 BHBOJNHUMOCTH

(PUPL, ((Re &, wi@"NA) 5>
Ly CPUPLUL(Rx, it )}UT, L)

IOJYYEM BHBOIMMOCTE .
(PUSL, ((2xEo, wn @' )) 5

s (PUPLUIC22,wiIFVE, P

Tenepsr BOCHONLSyeMCHA NPMHIAIIOM IapalieJIbHOCTH H NOJy4YHM BHBOIM-

(P(C2x &, cy@"))) 55
35 (eV{(ex, Wi}V, &)

Tenmeps ECHOJAB3yeM TO, UTO Z,‘ - cyrs  Z€ - nepemernas.

MOCTH

OrTcona moxyiaeM BHBOJEMOCTDS , , " v
(f> ¢ 2 go,a)i Wy O N =
22, (o U { (%, i Wx)IVE, P)
me W= @ @' n w'=Wwy Wy
OTcona HOHOCPEXCTBEHHO NOJydaeM: v
(P, (C2¢ &, w))) =L U{(2x,w)F VS
Teneph HYXHO JOKASATH COOTHOMEHHE: 'T'(f', & ?.t,a)'»&) =
= S’UVU{('Z,(,(JK' )} , e Ur= So“' Uf‘t_ . i sToro samerum,
aro O~ , a caemosarexsio m )" or f,. He sasmcaT, LoaToMy
xoumesot mmox ( P, ) i; C ’T‘[f, a4) N @) npERapiexur K MHO-
XeCTBY BHBOXOB BEJA:

(f, ((Es2c &, W' D" D se) <>
.L;(gi/fi ) ((R<%, wWx ")) g ) —>
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> (oUQsU{(2x, @)}, (&£ ,0") 4 ) 2>
23 (eUQ U2, W) JUS, 2¢) 55
=%, (¢ US4 U{ (2, wi) FUS Ufe, 2)

The s g @ OIMHAKOBH JJIA BCeX BHBOJOB. OEAKO HS IDHHIMIOB
[apaJNeNbHOCTH, ONHODONHOCTHE M IDHODHTETA CIENyeT, YTO EAXKOMY
BHBOJXY H8 STOI'O MHOXECTBA MOXHO BSAHMHO—OJHOSHAYHO CONOCTABHTH
BHBOX

Py (&R, ') 2e) <>
“3(§USL, (2 ,We N e ) —2

—> (QUPLU{(2e @y}, (CE, D) e )—>
— (gUesV{Cee, )}, 2e) =5

y (pUPULC2x @ )FUGs, &)

IlpEdeM, HS yCTOHYMBOCTA I'eHEpaTOpOB HODANKA CAeAyeT, ITO IpA
9TOM OTOCDaXeHEH OTHOMGHHe IODAXKA HA MHOXeCTBE BHBONOB COXDAERAGTCH.
OTCOmA HEeNOCPeNCTBEHHO ClXejxyeT

TP, (C & 2x , ' ) L) =PUTU{( 2, WD}
rme 19~ = fi U f}_

Teopema nORasaHa.
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