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5. MHOT'TOMEPHBIE CTAIIMOHAPHBIE
KPAEBBIE 3AJTAYN

5.1. Ogna conep>karejbHasd 33aaada

PaccMoTpum cmayuonaphbiii TEIIOBON PE2KUM B MOACTMOM IIPOBOJAHUKE MOCTOSTHHOTO IIONEPEYIHOr0 CedeHus, 6ecko-
neunom 600av ocu Oz. JIomyCTuM, 9TO TEIJIO BBIIEISETCS TOKOM PABHOMEPHO 10 JJIMHE IPOBOAHMKA. Torma nepenadm
rera Aok ocu Oz ve Oyaer, u remieparypa Oyger 3aBucerb OT d6yx NPOCTPAHCTBEHHBIX KOOPAMHAT. Bolaeaum ciioi
IIPOBOJHWKA, TOJMIMHLL A2, 3aKJII0OYEHHbIA MEeXKIy ABYMs IJIOCKOCTSIMU, MEPIECHANKYIapHbIMEA ocu 02, 1 PACCMOTPUM
IPSIMOYTOJIbHBIA 9JIEMEHT 3TOrO CJIOsl ¢ LEHTPOM B TOUKe (,y), a Takxke derbipe "cocenuux'c Hum 3ementa, (puc.5.1).
Byzaem cuntarh, 9TO TEMIEpaTypa NOCTOSIHHA B IPEJEIaX KazKI0r0 U3 JIEMEHTOB.

Az

Puc. 1:

[Mpupainenre KOJIMYIECTBA TEMNJIA B BBIAEJEHHOM Ha, puc.5.1 3j1eMeHTe MPOBOAHUKA 33 BpeMst At eCTb CyMMa, NAmu
CJIaraeMbIX:
1. Teruto, BBIZEJIEHHOE TOKOM, KOTOPOE TPU MOCTOSTHHOM TOKE MPOTIOPIIMOHAIBHO BPEMEHU W O0bEMY JJIEMEHTA:

AQr =7 -At-Ax-Ay - Az.

2. Temi0, HOCTYHHBIICE U3 NPAG020 COCEOHETO IEMEHTa, KOTOPOe IIPOIOPIMOHAILHO BPeMeHH, IIOMAIY IPAHUIILL
MEXXJy 3JIeMEHTaMH, PA3HOCTU TEMIEPATYD B IEHTPAX IJIEMEHTOB M 0OPATHO IPONOPIMOHAJIBHO PACCTOSIHUAI MEXKIy
oTuMu nenrpamu (A — K03 GUIUEHT TEMIONPOBOIHOCTH MATEPUAJIA, TPOBOJIHUKA,):

T(.’L‘ + A.z‘,y) - T(Jﬁ,y)
Az

AQs=\-At-Ay-Az-

3. Temio, nocrynusinee u3 .4e6020 COCEIHErO IeMEHTA!

T(.’L‘ - A.z‘,y) - T(Jﬁ,y)

AQz =X -At-Ay-Az-
Az

4. TeHJIO, NOCTynUBIIECE U3 6EPITHEZ0 COCECAHErO JICMEHTA:

(z,y + Ay) — T(z,y) _

AQ4=)\-At-Aw-Az-T
Ay

5. Teno, nocrynuBiee U3 HudHCHE20 COCETHETO JIEMEHTA!

(z,y — Ay) — T(z,y)

AQ5:)\-At-Ax-Az-T
Ay

3anuieM ypaBHEHHE TEILIOBOTO OATAHCA [JIsI CIMAYUOHAPHO20 PEIKIIMA.:

5
> AQ; =0.
7=0

Mpor He Oy/1eM BBIMUCHIBATH TIOJIY YAIOMIUECsS TPOMO3AKYE BhiparkeHusi. OTMETUM JIUIIb, 9TO, AHAJIOIMYHO 33/a49€e U3
n.4.1, cokpamas 3tu ypasuenus Ha AtAzAyAz n nepexons k npegeny (A z = A y = 0), nonyuum (B IpenonoKeHun
nmocraTouno rnagkoctr dbyakuun 1) auddbepennuantbHoe yPABHEHHE 6 YACTNHOLE NPOU3E00HLT

Dy (A-D,T)+ D, (\-D,T)+~=0. (5.1.1)
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Hobasnsis k ypasuenuio (5.1.1) rpanuunoe yciosue (3agaBasi Ha TPAHUIE MPOBOIHUKA MO0 TEMIEPATypY, OO
TEILIOBOM MOTOK, MO0, HAKOHEIl, UX JIMHEHHYI0 KOMOMHAIMIO), OIyIUM KPAEBYIO 3314y JJisi TOTO yPABHEHUSI.

5.2. OcHOBHBIE Onpe/IeJIeHus

Vpasuenue (5.1.1) npencrasisier cob0il ABYyXMEPHbBI BADUAHT yPABHEHUS
Lu = —div(A - Vu) = f, (5.2.1)

BO3HMKAOIIEr0 NIPY ONUCAHUA MHOTUX (DU3MIECKUX 3339 (HAOMHMM, YTO 9TO yPABHEHUE YK€ BCTPEYAIOCh B 1.1.7).
Mer 6ynem paccmarpuBarh ypasraernue (5.2.1) B orpanmgennoit obaacru @ C R™ ¢ kycouno riaakoit rpanuneil (B
NPWIOZKEHUAX OOBIMHO 1 = 2 wmm n = 3).
B (5.2.1) A — 3amannas Gynknus B ), HEnpepsBHO quddepeHnupyemMast BILIOTH 0 TPAHUIBI U Y I0BIETBOPSIIOMAST
HEPABEHCTBY
AMz)>X>0, z€;

f — KycouHo HenpepbiBHas B ) DyHKIWMS.

Sameuanue. Eciiu A = const, ypasaenue (5.2.1) npunumaer Buz

_f
Au—)\

U, KaK y2Ke yKa3bIBaJIOCh, UMeHyeTcs1 ypaBHerueM Ilyaccona. Opuoposuoe ypasuenue [lyaccoHa Ha3bIBAETCS ypaBHE-
uueMm Jlammaca.

Ha rpanuue obaactu €2, aHAJIOrMYHO KPaeBoil 33,1a49€ [1jisi OOBIKHOBEHHOIO qudpepeHnuaabHOro ypaBHeH s, OObId-
HO 33/Ia€TCsI KPAEBOE YCJIOBUE OJHOIO U3 TPEX THUIIOB:
1) mepsoro pona (ycnosume dupuxiie)

'U/‘ = ¢1
a0
(burcupyrorcs 3naveHUT NCKOMOI (DYHKIMHA Ha TPAHUTE OOJIACTH);

2) sroporo poga (yciaosue Heitmanal)
A D“u‘asz: 92

(bukcupyrorcst 3HaAUEHUST HOPMAJIBHON MTPOM3BOJHON UCKOMOM (DYHKIMK HA TPAHKULE OBJIaCTH);

3) uau TpeThero poaa
X- Dy : ‘ =
( u+a-u) 0 b3

(dbusuryeckuil cMBIC BCEX ITUX YCJIOBUI 1151 3348491 O TEILJIOBOM pexkuMe onucat B 11.4.2). Bo3amoxkHa Takke curyanusi,
KOT/Ia Ha, 9aCTU IPAHULBI {) 33/1aeTCs, K IPUMEDY, YCIIOBHE IIEPBOTO POA, & HA OCTAJIBHOMN YacTu 0f) — yCIIOBHE TPETHEro
pozna, u T.I.

3amedanue. AHAJIOrUYHO 11.4.2, MOXKHO C IOMOIIBIO 3aMEHbI HEM3BECTHON (DYHKUUU JOOUTHCsI, YTOOBI KPaeBbie
YCJIOBUSL OBLIH 00HOPOIHbLMA.

5.3. MeToa ®@Pyphe pelieHuss KpaeBoii 3a1a9n

IIycte @ C R*, n = 2,3 — obaacTb ¢ KycouHO ryaakoi rpanuueii 9. Obosuauum Dy, aunetinoe npocmpancmeo
BCeX 3aJaHHBIX Ha () QYHKIUN, UMEIIUX KyCOYHO HEMPEPBIBHBIE BTOPHIE YACTHBIE MPOU3BOIHBIE U YIOBJIETBOPSIO-
mwmx Ha Of) 33JaHHBIM 00HOPOdHbLIM KpaeBbiM ycioBusM. Torma Kpaesas 3amada njis ypasuenus (5.2.1) moxker ObITh

3aIMCAHa B BUJE
Lu=f, ueDy. (5.3.1)

Pemenne 3amaunm (5.3.1) meromom ®yprhe, Tak ke, KAK B OMHOMEPHOM ciaydae (1.4.4), BO3MOKHO, €CJId U3BECTHBI BCE
COBCTBEHHBIE YHUCJIA U COOTBETCTBYIOIIUE UM COOCTBEHHBIE (DYHKIMU OnepaTopa L — HeTpuBUAIbHBIE PEIIEHUs] KPAECBO
3a/1a4u

Lo=v-p, p€eDg. (5.3.2)

Mo2KHO OKa3aTh, 9TO MPH JOCTATOYHO OOIIAX yCIOBUSX CYIMECTBYIOT coOcTBeHHbIe dyHKInn 3a1a4u (5.3.2), 06pa-
3yIOMIKe 3aMKHYTYI0 OPTOrOHAJIBHYI0 CUCTEMY B IIPOCTPAHCTBE KyCOYHO HEIPEPBLIBHLIX HA () (DyHKIUI CO CKAJISPHBIM
MIPOU3BEIEHUEM

1Kapa Torgppux HEMMAH (1832-1925) — Hemenkuil UMK U MATEMATHK.
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<<p,1/1)=/90-@-

OHako ciay4dam, KOrJga COOCTBEHHBIE (DYHKIMM MOXKHO BbIIUCATh "B siBHOM Bujue", odenb penku. [IpuBenem 1Ba
npumepa. B oboux A\ = 1, T.e. ypaBHeHue 115 cOOCTBEHHBIX (DYHKIUN MMeeT BUJ

—-Ap=v-p. (5.3.3)

Mpumepst. 1. Q =]0,a1[x]0, a2[x]0,a3[C R® — npsamoyronbHbIil Mapasieenumne],
Eciu va 09 3amano ycimosue Iupuxiie, TO COOCTBEHHBIE (DYHKIUN UMEIOT BUJL

j k
Pjkm = Sin (Jﬂml) - 8in < 7r:L'2) - sin (mmv;;) , Jk,meN.
ai as

as
IIpoBepbre, 9TO @ jjm — OEACTBATEILHO COOCTBEHHAS QYHKIMS 331344 (5.3.2), COOTBETCTBYIOMAs COOCTBEHHOMY IHCILY

.2 2 2
o (7 kE* m
Vikm =7 | 5+ +—5]. 5.3.4
Jjkm ™ <af ag ag ) ( )

Amnajyiornyno, B ciaydae kpaeoro yciosust Heifimana cob6cTBeHHbIE (DYHKIIMU UMEIOT B/

] k
Pjkm = COS (szl) - cos ( Zmz) - cos (mm%) , Jj,k,meNuU{0},
1 2

as
a cOBCTBEHHBIE YNCIIa TaKXKe 3a1aTcst hopmynoit (5.3.4).

2.0 ={z € R?| z?+23 <R?} - xpyr.
MozkHO moKa3aTh, YTO B €CTECTBEHHOMN JJis ITOH 3a/a4u MOJIAPHOI cucTeme kKoopauuar (p,d) ypasuenwue (5.3.3)
3aIUCLIBAETCS TAK:

1
—Dp(p-Dpcp)—;-D%cP:V-p-so-

CobcrBennble GyHKIMM 337391 ¢ yciaoBueM Jlupuxiie gp‘ = 0 umeroT BHL
=R

Okm = k| ( 5,’?%) -exp(ik?), keZ,meN.

)

(k o "
Bnech Jjg| — byukums Beccens (s apueckas Gynxmmsi) nepsoro pozga nopsiara k|, pm’ — ee m-i nonoxurenpHbIit

KopeHb2. DyHKUUS Pk COOTBETCTBYET COOCTBEHHOMY YHUCILY Vi, = (u(nli) / R)

JIOCJIOBHO MOBTOPSIST BHIKIAAKU T.4.4, MOMKHO MOKA3aTh, YTO €CJIW U3BECTHBI COOCTBEHHDLIC UMCIIA M COOCTBEHHBLIC
dbyukumn 3amaun (5.3.2), To pemenue 3a0aun (5.3.1) umeer Buz (Bce GOPMYIIBI TAHBL 17 1 = 3)

u= J;ﬂ fji: . (5.3.5)
rue
I @jkm
fjkm _ (f, ijm) _Q

likmll? -
|50jkm|
Q

Cymmuposanue B (5.3.5) BEIETCS 1O BCeM 3HAMEHUSIM WHJIEKCOB.

AHAJIOrMYHO OHOMEPHOMY CJIy4al0, YaCTHAs CymMa psaaa (5.3.5) Jaer HauTydIiee CpeJIHEKBAIPATHYECKOE TPUOIIT-
JKEHUE JIJIsl PelleHns KpaeBoii 3a1aun (5.3.1) cpeau Beex JIMHEHHbIX KOMOUHAIMI (DUKCUPOBAHHOTO HAOOpa (ByHKIMI

Pikm-

?Kak y»ke yKa3slBajoCh B TIPeABIIyIneil riase, CyIeCTBYIOT MPOTPAMMEl BBHIYUCIEHHs ITHX KOPHE#; cM., Hanpumep, crarsio A.Nowak,
R.Bialecki, K.Kurpisz: Int. Journ. for Numer. Meth. in Engin., V.24 (1987), 419-445.
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3amveuanue. BHOBL HamoMHuM, uTO cobCTBeHHbIE (hyHKIMY 33708494 (5.3.2) MOXKHO BBIMUCATD JIUIIb B UCKITIOUUTE b
HBIX caydasix. Bojiee TOro, maxke B 9TUX CIydasix JJisl MPAKTUYIECKUX BBIYUCIEHUN YaCTO MPOIIE UCIOIH30BATH METO,
PACCMOTPEHHBIN B CIEAYIONIEM ITYHKTE.

5.4. MeToa KOHEYHBIX 3JIEMEHTOB

B 3rOoM myHKTE MBI KPATKO PACCMOTPUM KOHCTPYKIIHIO MPOEKIIMOHHOTO METOA PEIIeHUsT KPAEBOU 3a1a4u Il yPaB-
uenus (5.2.1). Mbl orpasuuumMcs ciydaeM, KOra Ha, BCeil rpanuie obuactu {2 331aH0 oqHOpOAHOE yeaoBue Jupuxiie.
YMHOXKMB CKaIApHO ypasHeHwe (5.2.1) HA MPOU3BOIBHYIO 6eUeCMEEHHYI KyCOTHO TIAIKY0, HEMPEPHIBHYO (DYHKIHIO
@, pasnyro nyaro na OS), MOIy4YnM PABEHCTBO

/—div()\-Vu)-¢=/f-¢. (5.4.1)
Q Q

ITpeoGpasyem (5.4.1), npumensisi uHTErpUpOBaHue 1O dacTsaM (m.1.5):

/—div(/\-Vu)-qsz—Z/Dk()\-Dku)-d):Z/)\-Dku-Dkqs:
Q

k=1¢ k=1g

- / NV, V) = / e (54.2)

Ananornyuno m.4.5, 6ymeM MCKATH TPUOIMIKEHHOE DeIeHre KPAeBOW 33/a4Yu B BUJE JIMHEHHON KOMOWHAIMK KO-
HEYHOro Habopa JIMHEWHO He3aBUCUMBIX byHkumit {¢r}, k = 1,..., N, paBubix Hymo Ha 0. Kosaddumuenrs sroii
JIMHEHHON KOMOWHAIIMYM HAXOIAT U3 CUCTEMBI JIMHEHHBIX yPABHEHHUil, KOTOpas MOJy9aercsi MOACTAaHOBKOW B (5.4.2)
¢ =¢m, m=1,...,N. DnemeHTsI MATPUILBI KOIDMHUIIUEHTOB ITON CUCTEMBI 33JAI0TCsT POPMYIIOit

G = / MV, Vi), mk=1,...,N, (5.4.3)
Q

a cBOOOHBIE YsIeHbl — (POPMYI0it

b= [ f - bm, m=1,...,N. (5.4.4)
/

Kak v B OTHOMEpHOM CJTy4ae, MOXKHO MOKA3aTh, YTO MATPHIA KO3(hGMUINEHTOB A — MONIOKUTENBHO OMPEIeIeHHAS
(u moromy cucrtema pazpermuma npu Jiobom N).

Bazucubie hyHKIMN €CTECTBEHHO BHIOMPATH TaK, YTOOBI OOJBIIMHCTBO 3JIEMEHTOB 3TOM MATPHUILI PABHSINCH HYJIIO.
st 3T0r0 06619HO 00s1acTh () pa3buBaT HA YACTU MPOCTO (HOpMBI (KX HA3BIBAIOT "KOHEYHbIMU 3j1eMenTaMu"), a B
Ka4ecTBe 0a3MCHBIX (PYHKIUI UCIONB3YIOT CIJIAMHBI, KAXK/1as MOPIKs KOTOPBIX OTJIMYHA, OT HYJIS TOJBKO HA, OTHOM U3
"koneuynbix ds1emMenToB". Takasi pa3HOBUIHOCTH MPOEKIIMOHHOIO METOA HABBIBACTCS MEMOJOM KOHEWHBLT INEMEHMOB.

TepMUHOIIOTMYECKOE 3aMedaHne. B jmureparype KOHEYHBIME 3JIEMEHTAMU HA3BIBAIOT HE TOJBKO YaCTH, HA KOTO-
peie pasbusaercs obmacts ("TpeyrosbHbE meMeHTh", "IPAMOYTONbHBIE 3/IeMeHTH' M T.I.), HO W MOPUUM CILIAHHOB,
npuMmensiembie B Metoze ("mneiinbie smemenTs", "KBagpaTUUHbIE 3JIeMEHTHI" 1 T.11.).

3ameuanve. mest MeToa KOHEIHBIX 3IeMeHTOR GBLIa BIepBbIe Tpeatokena P.KypanTom3.

B mpocreiimem ciyvae, korga ) — npsimoyroasuuk |0, a[x]0,b[, ecrecrBeHHO cTponTh Ga3ucHble DYHKIME B BUIE
MONAPHBIX TPOU3BEEHUH OnHOMEPHBIX "manarok " (m.4.5)

Iij(z,y) = Ii(z) - IL;(y)
(nepen nopcranoskoit B (5.4.2) II;; cienyer nepesymMepoBaTh JUist IPEBPALIEHNs! IBY XMEPHOIO MACCHBA B OJHOMEPHBDIIA).

Takast QyHKUUSA OTIMYIHA OT HyJsl TONBKO HA IPSMOYTONBHUKE |Ti—1,Lit+1[X]Yj—1,Yj+1[ (puc.5.2). [losromy npu
(DUKCHPOBAHHBIX ¢ U j OTJWYHBI OT HyJsl OyIyT TOJBKO 0e6AMb NHTETPAJIOB

/A(VHU,VHW); w=i—=Lii+Lp=j-17475+1,
Q
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Yj+1 SV s> S))
Yj o [ %)
Yj—1 D D D
Ti—1 Z; Ti4+1
Puc. 2:

JIJIsl KOTOPBIX MEPECEKAIOTCS COOTBETCTBYIONIME MPSMOYyrosibHuKU. Clie10BaTe/IbHO, KaXK1asi CTPpOKa Marpullbl A Oyger
UMeTh He 00Jiee IEBSITU HEHYJIEBBIX JIEMEHTOB.

Heckonbko 60166 3KOHOMUYHOM, a TaK»Ke MPUMEHMMOIN K CJIy4Yar0 TLIOCKOHM objactu () mOCTaTOYHO OOIIero BUIA
OKa3bIBAETCA BLIYHCIUTETHHAS CXeMa, B KOTOPOil KOHEYHBIE 3IeMEHThI — TPEYTOITBHUKN® (Takoe pa3bieHne Ha3hbIBAeT-
cs1 mpuaneyasyuets), a Kaxkaasa O6asuchasa dyukuus ("aByxmepHast nanarka) ﬁ,-j — HENPEPBIBHBIN CILUIAHH BTOPOTO
MOPSIZIKA U3 [IECTH TOPIWiA, OTJMYHBIA OT HyJIsl TOJbKO Ha ¢urype, n3obparkenHoit Ha puc.5.3. IIpu srom 3HaYeHME
"majarku"B MEHTPAJILHOM y3Ji€ PABHO €IUHUIE, B OCTAJBHBIX — HYJIIO0, & €e rpaduK Ha KAXKIOM M3 COCTABJISIONIIX
burypy TpeyroJbHUKOB IIpeacTaBiser coboil KyCoK miockocru. Takum 00pa3oM, KAK U B OAHOMEPHOM CJIy4ae, JIMHeH-
Hble KOMOMHAIMY TIATATOK — BCEBO3MOXKHBIE HENPEPBIBHBIE CILIAHHBI BTOPOrO NOPSAIKA (TOJBKO TENeph y¥Ke OT IBYX
NEPEMEHHBIX ), TOPOXKAAEMbIE JAHHON TPUAHTYIAIUEH.

B sr0ii (Haubosiee 9aCTO MPUMEHSIEMOH) CXeMEe OTJIMYHBIMU OT HYJIsl OKa3bIBAIOTCS y¥Ke He 6ojiee cemu 3JeMEeHTOB
CTPOKHU MaTPUIlbl KO3(MDUINEHTOB CI/ICTGMI@I‘ (E%S)

i

Yj & )
y] h Ay D
z; —h €X; z;+h
Puc. 3:

Coderanve MOJOKUTETIHHON ONPEIEIEHHOCTH M PA3PEKEHHOCTH MATPHIL TO3BOJIMIO CO3/aTh ObICTphIe U 3dhdeK-
TUBHBIE AJITOPUTMBI perrenust cucreM. OTMeTnM, 4TO, KaK U B 1.4.5, KOMIOHEHTHI BEKTOPA-PEINEHHs CHCTEMBI JTAI0T
3Ha4YeHus! NPUOJIMKEHHOTO PEIeHNusI KPAaeBoil 33]a4i B COOTBETCTBYIOMINX y3JIaX.

Mo>kHO 1TOKa3aTh, YTO CIPABEJINBA

Teopema. Iycts Q C R? — orpanndenHas 06JaCTh € TJIQIKOH IDAHMIEH; A — HEpPepLIBHO muddepeHIupyeMast
B () BIJIOTH 10 rpaHuipl MyHKIWs, f KycouHo HempepbiBaa Ha ). Ecau 4 — TouHoe pemenve 3amauu Jupuxie mjist
ypasHenus (5.2.1), a

i(z,y) =Y cij - Wij(z,y)
1,J
— npubJIM>KEHHOE PeLIeHne, TO IIPU BCeX 4, J

rae h — mar cetku (cMm. puc.5.3), C' — HEKOTOpAs! TONOKUTEIbHAST KOHCTAHTA.

Sameuanus. 1. [na npubianKeHHOrO BBIMUCIEHHs] HHTErpasos B ¢hopmynax (5.4.3) — (5.4.4) OOBIMHO IPUMEHSIOTCS
KBaIpATypHbIe (DOPMYJIbI, MOIY4aOUMECs ANIpoKcuManyeil MyHKIuA A U f HeOpepBIBHBIME CILUIAHHAMEH BTOPOTO
nopsaxa Ha cerke (cm. 3amedanue 1 B kouue m.4.5). Ocraerca B cune Takxke 3amedanue 2 u3 m.4.5.

3Puxapn KYPAHT (1888-1972) — memenxuit MaTeMaTuk, urocTpannbii wien AH CCCP. C 1933 roma pa6oran 8 CIIIA. Ero mve-
HeM Ha3BaH MHcTuTyT Maremarmdeckux Hayk B Hbio-Mopkckom yuusepcurere. Ha pycckuil sI3bIK IepeBefeHbI MHOTHE €ro KHHTH, B T.d.
nByxTOMHBIR TPyZ "Meronsr Mmaremarudeckoit dusuku'.

4EcrecTBenHo, rpanuIly () IS 3TOTO CEIyeT AIMPOKCHMHUPOBATH MHOTOYTOMBHUKOM.
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2. O6paTuTe BHUMAHME, YTO, KAK ¥ B OJJHOMEDHOM CJIy4ae, HU OJHO MPUOINKEHHOE DEIleHNe He MMEeeT BTOPBIX
npou3BoaHbIX. Ho 3T0 1 He HykHO (cM. 3amedanue 3 u3 1m.4.5)!

3. U men, u3/103KEHHBIE B 9TOM ITYHKTE, MOT'YT ObITH PeaJn30BaHbl U B ciaydae i > 2. ®opwmyisr (5.4.3) u (5.4.4), ecre-
CTBEHHO, OCTAITCs 6e3 W3MEeHeHNH, HO IOCTPOEHNe TPUAHTYJISILUK OOIACTH ¥ BBIYUCJIEHHE KOI(DMUIMEHTOB CUCTEMBI
TEeXHUYeCKH Oojlee CII02KHO.



