FEORQRE3MUA

M A.TOPBHK

NPUMEHEHHE METOAA HAUMEHbBHIUX KBAJIPATOB
K PEHIEHHKO 3A1AY BEPTUKAJIbHOM NJAHUPOBKH

BepTukanbnaa naasMpOBKAa TEPPUTOPHE CBf3aHA ¢ TpeofpazoBaHueM
€CTeCTBEHHBIX ¢opM pesnbeda B CHCTEMY B3aMMOCBSAIAHHLIX MJOCKOCTEH,
¢opmMa H XapakTep KOTOPbIX, MX MJ1aHOBAs pa36UBKa onpeensercs HAa OCHO-
G€ MpeIBAPHTENbHOr0 MOPGOIOTHUECKOro aHalAu3a MJAHHPYEeMO#H MOBepX-
HOCTH H PANA TeXHHUYECKHUX MJU 3CTETHUYECKUX TPeGOBAHUM.

Bo muorux cayyasx HoBas 0GOpMAAKILAS NMOBEPXHOCTb COBAAETCSH B
BHE CHCTEMBI TI0CKOCTEH, 06PasyOIiX NPOCTPAHCTBEHHBIH MHOTOTPAHHHK,
TPaHH KOTOPOrO COBMEUIAKOTCS C XapakKTePHBIMU JHHUSAMH Apeofpa3yeMoro
peabeda.

Tlpu opuenTHpOBaHMH MAOCKOCTEHl B MpPOCTPAHCTBE W AHAJHTHYECKOM
penlenut 3ajzaun oGopMAsIOIKe NNOCKOCTH BhIPAXKai0T YPaBHEHHAMH

iix+iy+Z—C=0, (1)

4 K03QPHUNEHTDI [y, f, C HAXOAAT N0 cnoco6y HaAUMEHbUINX KBAAPATOB.
HAna atux unenefl, Bhpaxas paboune OTMETKH F Kak PA3HOCTb YepHBIX
A M NpOEKTHBIX Z OTMETOK, NQJYY4aKT CHCTEMY JMHEHHbIX YpaBHEHUH:

hh=C—ix,—iy, —A,
s i W | Rl ... (2)
b sl lidtpeia¥p. — Ap
KOTOpasn \pelﬂaeTCﬂ & COﬁJ]lOJIEHHeM YCJOBHA
hf+h§+---+h:=[/z‘-’]=min. (3)

Flpu uucse ypaBHeHNH, NPeRbIMIAIOUIEM YHCAO0 HEH3BECTHBIX, NePEXOIHM
K CHCTeMe HOPMaJbHBIX ypaBHeHHH. A OQHOH opopMASIOLIEH MJIOCKOCTH
cGpasyerca CHCTeMa TPeX HOPMAaNbHBIX YPaBHEHHN C TPeMA HEH3BECTHBIMMU

nC—[x]i—[yki-—A]=0,
[X]C—{**ii —{xyJio—{xA}=0, (4)
[y1C—xylir—{yAia—{yAl=0.

Janee n3 (4) HaxXoIuM KO3 (UIHEHTH iy, i, C, a 3aTem KOOPAHHATHE
TQUEK JHHHHA IepecedeHuss opopMASIOUMIMX N0CKOCTEH.

[Ipu TakcM wmerole onpefenenis TPOCTPAHCTREHHOTO TOJIOXKEHHS
0QOopMARIOLINX NIOCKOCTEH AeNCTBUTEbHbIE IHHHH HX NepecedeHUss He COB-
NanaoT C paHee HAMEUEHHbIMH B TUJIaHEe TPAHHNAMY MJAAHHPYEMBIX YYACTKOB,
H BO3HWKAIOLINE NPU 3TOM OTKJIOHEHHS LOCTHIalOT 3HAYMTEJBLHBIX PA3MEPOB,
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0co6eRHO B TeX caydasX, Korjaa oQopMJsioulHe MJOCKOCTH HMEIT MaJjbie
VEJIOHH. B peaynwrare 3a cuer nepekpbiTHS psda XapaKTepHbIX TOYeK
NITOCKOCTSIMI Ha CME@XKHBIX yJacTKaXx Hapyiaercss ycaoBue (3).

Kak BHAHO, MeTOJ Pa3/ielbHOTO YpPABHOBEUIMBAHHS CHCTEMBI B3aHMO-
CBA3@HHBIX LJIOCKOCTEH HE TPHBOAHMT K CTPOTOMY PEIIeHHIO, W HailAeHHbIe
SHAYEeHHs] KOMPOHUHUEHTOB [|, i3, C MOXKHO PaccMaTpPUBATh JAHILbL KAaK TpHO-
JIMKeHHbIe.

CaepoBaTesnpHo, KOMIIEKCHOE peilieHHe 3alaud BepTHKAJLHOH TJIAHU-
POBKH C CO3JaHHEM HOBO# OdopMAfIONIeil MOBEPXHOCTH B BHIE CHCTEMb
CBSI3aHHBIX MJIOCKOCTeH TpeGyeT COBMeCTHOIO X YPaBHOBEIIMBAHUS C COG-

JIOleHHEM YCJIORHS
(72 +th%e+ . . .4-{A2), =min, (5)

TAe r — TNOPSAKOBbIE HOMED WJIOCKOCTH, MO KOTOpoit Gepercst cyMMa paGo-

YHX OTMETOK.
[TpaMenuM Ast 3THX Ueaeil cnoco6 H3GBITOUHBIX KOI(DOHIHEHTOB, CO-

TJIACHO KOTOPOMY H3MEPeHHbie BEeJIHUYHHbl X; IPeJACTABJSIOTCS B BHIE (BYHK-
bid74%s
b AL TR R (N P ) (6)

¥l CBSI3aHBI YCJOBUSIMH
el V1s i) =00

S —— ¥ X (7)
A . 8 =
IMpusumas #, £2 ..., 2 32 nNpuOIMIKEHHbBIE 3HAUYCHHS HEeU3BeCTHRIX,
p (! k

Tepexo/MM K ypaBHEHHAM NONPaBOK (8) M ypaBHeHHsIM ycaoBHH (9) B cae-
AyIOILeM BHJE:

of:_ . of_
v:__‘ .,1_...—-;--—- -r—-[,_ 8
i atl‘:x ' ' atn‘cﬂ s ( )
la%t, W
! u‘-ol
lats 'l+
(9)
do, .
T T
“%5 tt‘T T
riae
L=F(8,. .. —x, (10)

W, = g (£,...,19),

Wy =g, (£,....19).

Jlnsi onpefeneHysl NONPaBOK T, UpH ycnoBHK (5) cocTasasieTcs ¢yHK-
unust Jlarpamka

D5y, . . .5) = [08] -+ 2k, ([A<] + W) -+ 2, ((B<]+-W,), (L)

B KOTOPYIO BXOAAT HOBbI€ HEH3BECTHBIE NONPABKH Ti,..., Ty U HEONpEAe/HeH-
Hble K03 dUIHEHTE Rz, k1 (KOppenaTsi).
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Beauuusbl ONpaBoOK Ty, Tg, ..., Ty, & TaKKe 3HAUEHHsA Koppeiar
ONpeNeNAoTCa U3 MOCAQAYIONIeH CHCTEMBbl [ypaBHEeHHUH:

w_,
oty
o _,
Ot,
A (12)
oty
j"dﬂtl a=os
Wi
do
b Ll W 4= Or
| Ot +

PaccMOTpUM NpuUMeHeHHe MaHHOTO crocoba K pelleHHIO 3aJayd BepTH-
KaJbHOH IJIAHHPOBKHM HA NpUMepe JBYX OQOPMJIALINX MJIOCKOCTeH H cdop-
MYJHPYeM JJIS1 3TOTO UCXOAHBIE YC/JAOBHS.

B HalleM ciaydae HEM3BECTHbBIMM BeJHUUHHAMH ABJSIOTCA KO3QQHIMEH-
Thl YpaBHEEHHH OQOPMISIOUIUX NJOCKOCTeH i1, I3, C, a YypPABHEHUSAMH CBS3H —
VCJIOBHSI HX NepeceyeHns IO 3a/JaHHOHM TpaHHIE MeXAY CMEeXHBIMH IlJIaHH-
pyeMbiMH yuacTKamu. IlpumeM Takke, 4To Koadouumentsr £, i, C°
onpefeseHbl IPH pasJeIbHOM YPaBHOBEUIMBAHUH IJIOCKOCTEH M KOODAMHA-
TaMH 3ajlaHa JuHNUA UX Nepeceyenus (AB).

B pamem cayyae cucteMbl (6) ¥ (7) 3anumytcs B BHAE

fi=Zp =C; — iyxp — lgyYprs

[a==Zp, = Cy — Ligxps — 29Vps (13})
PR CHCR =R 1, ) %, (B2, ™= W,=0,
@ =C, — Cy — x5 ({11 — 113) — Y6 (1o — iy5) — W5 =0, (14)

rie ypaBHEHHA (14) ABAAIOTCA CJEJICTBHEM IepeceueHHs IJIOCKOCTeH IO
aunnn AB.

ITocse ompejeJieHus YACTHBIX NIPOU3BOJAHBIX OT GYyHKHMH (13) u (i4)
nepeljieM K YPaBHEHHMAM IONPABOK KW YPABHEHUSM CBS3H, UMEIOLIHM BH]

Upt = Tt — Tyi¥p — T Ve — Lros

Ure == oo — TyaXpo — TaoVpa — lpas (15)
Tor = Ter — Xg (311 — T12) — Yo (2 — T22) — W, =0,
Ter — oo — X6 (Typ — Trp) — Yo (T — Tyy) — Wo = 0. (16)
B ypaBuenusix (15), (16) snauenus ! u W papubl:
l; — pPa3HOCTH NPOEKTHHIX Z; W YepHbIX OTMeTOK A;, TO ecTb pabouum
OTMEeTKaM R; B xapakTtepHblx Toukax; W, Ws — BeinuuHe paspbiBa CMex-
HBIX IIOCKOCTel mo BepTukaau B Toukax A u b (W,=Z,, — Z,; Wo=Ls —

_[fz)
O6pasyem ¢yHkuuio Jlarpanxa, BBOAS Heolpeje/eHHble KO3 HUIHEH-
Tl Re U Ky,

D (ty,...,%) = [Vl + [0®]0 + 2k.@. + 24,9,



1L7H B Pa3BEPHYTOM BHje
By, =) =, uXn — Ta¥u + hy)? +
+ [(Tes — 0w — To1Vie t+ H5)%1 4
+ 2k {7,y — 7.5 — X (T — T10) — Ya (T — Tpp) — W,}+
+ 2y {1 — 2 — %6 (711 — Ty2) — Vo (31 — 722) — W) (17)

Haznee, ucronbsys Belpaxenue (17), cocraBum CHCTEMY YpaBHEHHE
(18), B KOTOpOH WHCJIO HEM3BECTHBIX PaBHO 4uCcay ypaBHeHHH. Jlsis sToro

uacTHblE NMPOHM3BOAHBIE OT P (1y,. .., Th) NpUPaBHHBaeM K HYJIO H K obpa-
30BaBIIENCA CHCTEME NPHCOEANHSIEM ypaBHeHHsi (10).
Ry — (%7 =Yt —....Fk + ky +[hg], =0,
(x)y %or — 12, oy — (Y] Ty — oo — Raxy — kyxg + [£h°); = O,
Yh e — eyliva — (Y2 %y — ... — kaya — kyYs + [yh°], = O,
My — [xhT,— [V T — ke — & Staslietls S=40;
[x]otes — [2%]y'%y, — [xy], Toa T+ Raxy — Ryxo 4 [xh°], =0, (18)

[(VlaTe — [xy]y 7y, — [¥2, Tao + Koy, — kY5 + [yh°], =0,
Tet T X1 T YaTa1 — Teo F X%+ VTt W,=0,
Ter — X611 — Y6Ta; — Teo - X6T1a+ V6%t Ws=0.

IMoayuus u3 pemenust cucremml (18) HeussecTHble T, 1), To.... Bbi-
YHCIISIEM 3HAYeHHS KOS()PUUHEHTOB ODOPMIATIOLIMX MAOCKOCTEH.

Takoe coBMecTHOe pemienue cucTeMBbl YPaBHEHHH MO3BOJSIET HalTH
3HAYeHHe KO3((OULUHEHTOB OGOPMAAIOUIMX MJIOCKOCTeH, 0GecHeurBas B 1e-
JIOM ONTHMAJ/IbHOE MOJ0KEHHe 0OPMIISAIONIEH HOBEPXHOCTH (IO MHHHMYMY
pabouynX OTMETOK) OTHOCHTEJBHO TONOrPa(UYECKON ITOBEPXHOCTH € COGJIIO-
{(€HHEM TDAHHL, OTPAXKAIOMMHX CTPYKTyPHble HOPMEL pesbeda.

IlpuBenennasi cxeMa pelleHHs aHAJOTHUHA CXeMe H npu GosblueM KO-
JinYecTBe MmIockocTed. Ilpuyem, MUHYS 3Tambl cocTaBieHus YPaBHEHHUH OLIH-
60K, uMeeM BO3MOKHOCTb MOJNYYHTD KOHEYHYIO CHCTEMY VpDAaBHEHHH, TaK Kak
B ee 00pa3oBaHMM HAGMIOZAETCS ONpeeJeHHAs 32KOHOMEpPHOCTb. Takas
CHCTeMa YypaBHeHHH OYAeT COCTOSATb H3 OTAEJbHBIX CHCTEM HOPMaJIbHBIX
VPaBHEHUH KaxJOH IJIOCKOCTH H YDABHEHWH CBSI3H ISl CMEMKHBIX MJ0CKO-
CTE€H C y4eTOM HeONpejieeHHBIX ko3 puuuentos k. Hopmaiabubie ke ypas-
HeHHs HMEIOT BHI (4), HO C TO¥ pasHHIEH, 4TO X KoappuuueHts C, iy, iy
34MEHSIIOTCST COOTBETCTBYIOIUMMH MNONpPaBKaMH. Takum obpasomM, obas
CHCTEMA YDABHEHHI MOXKeT ObITb NPEACTAB/JCHA B BHJE OTAENbHBIX 6/10K0B
ABYX NAp yPABHEHHH CMEXHBIX MJOCKOCTEH, CABHHYTHIX 11O TOPU30HTAJIH.

HlcXoAs M3 WM3M0MKEHHOro BhINIe, pelleHHe 3amay BEPTUKAJIBHON TJIAHH-
DOBKH TIDEACTABJIACTCS B CAELYIONIEH NOCAEI0BATEAbHOCTH:

1. Ha ocHoBe wmopdonornyeckoro ananusa IJIaHUPYEeMOH TeppHUTOPHH
€ Y4€TOM CNCUHAIbHBEIX HHMKEHEPHBIX TPeGOBAHHH NMPOM3BOLMTCH TMIAHOBAS
pa30UBKa TPaHUL OGOPMAAIIMHX MIOCKOCTEH W onpejesieHHe KOODAUHAT
BCEX XapakKTepHBIX TOUEK pesbeda, y3J0BEIX TOUEK IO TpaHUIIAM IJIAHHPY-
€MBIX YYaCTKOB.

2. Tlo ypaBuennam (4) ompexensiores ko3 duunentor C° 9, ) u
paboyne OTMETKH BO BCeX HaGpaHHBIX TOYKAX.

3. CocTaBJfIIOTCS ypaBHEHHS CBSI3H (16) MexkIy CMeXHBIMH MJIOCKO-
CTAMH ¥ M0 paboOYUM OTMETKAM B Y3JIOBBIX TOYKAX ONPEeeNsIOTCS 3Haye-
nus W.
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