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The forces in the rods are determined by cutting out the knots. The deflection is
calculated by the Maxwell - Mohr's formula. The comparison of different schemes of
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[Tnockue O6anouHble (epMbl IIMPOKO TPUMEHSIFOTCS B CTPOUTETbCTBE U
MaIlTMHOCTpOeHuH. Jlerkue, TpouHble, Hejoporue ¢depmMbl obecrieurBalOT cebe
9KCIUTyaTallMOHHOe  TMpeMMyIecTBO.  PaccMOTpuM — TUIOCKYXO — CTaTUYeCcKd
orpefieMMyr0 ¢depMy 0aslOUHOTO THUIMA C TIPOM3BOJILHBIM UHWCIOM TiaHesed n. B
BepxHeM T1i0sice (epMbl TIPUMEHEHbl YKODOUeHHble 3/ieMeHThl JJMHOW 4,
TMOBBILLIAIOIIYEe KPUTUUECKYI0 HAarpy3Ky MOTepyd MX YCTOWUMBOCTU TIPU CKATUU U
Mo3BoJisitolLe OoJiee paBHOMEPHO pacripe/le/IUTh HAarpy3kKy Mo y3jiam. B HibkHeM
(pacTHYTOM) TMOsiCé HET HeoOXOAMMOCTH B YKOPOUEHHBIX CTEP)KHSAX. 37ecCh
TIpYMeHEeHbl CTep)XHU AauMHOW 4a. Haugem cmeleHue 1€BOWM MOABMKHOU OTOPHI.
OTO CMellleHMe MOXXeT BO3HHKAaTh He TO/JBbKO TI0 TIPUUMHE TeMIepaTypHbIX
nedopmaruii  cTep>kHer GepMbl, HO W H3-3a JEMCTBYIOIEH Harpy3Kd, OOBIUYHO
pPaBHOMEPHO pacripe/ie/ieHHOM M0 y3/1aM BepxHero nosica. BeiBeJileM aHa/IMTAUYECKYIO
3aBUCUMOCTh CMellleHUsi Oropbl (hepMbl OT 4YMC/a TaHesei. PaccMoTpuMm ciyuaid
pacIoJIo’KeHUsl Orop Ha HiKHeM mosice (puc. 1, cxema 1). Ucrnonb3yem rporpammy
[1], peanu3ymollyl0 MeTO[, BbIpe3aHUsi Yy3/I0B B CHMBOJbHOW ¢opMe B cuUCTeMe
aHA/IMTHYECKUX TpeoOpa3oBanuii Maple [2], u Mmetoa uHayknuu [3-6]. 3ToT MeToz
NIpUMEeHsIeTCSI B CaMbIX pa3HO00OpasHBbIX 3a/lauaX, COJepXKall[uil 1[e/0UnC/IeHHbIN
rnapaMmeTp, 3aJal0lIMKA YUC/IO siUeeK TepUoAUYHOCTA. MeTojJ UCIOJb3yeTcs AJis
OLIeHKH >KeCTKOCTU TOPCUOHHBIX MO/IBecOK [7] u asis pacueta dyHzameHToB [8]. B
paborax [9-11] wucciengoBanvch TpOCTpaHCTBeHHble ¢depmbl. B [12] maH 0630p

PA3/IMYHBIX dHAJTUTUYECKUX ]_:)EH_IeHI/Iﬁ AJIA TNIOCKHUX (l)epM.

Puc. 1. ®epma. Cxema omop 1, n=4



PacuéT ycunuii B CTep)KHSAX (PepMbl MOXKHO OCYILIeCTBUTh METO/IOM BbIpe3aHUs

y3710B. [IpoHymMepyeM y3/bl U CTEP>KHU (PepMbl (puC.2).

H
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Puc. 2. laHHbIe 0 HOMepax CTep)KHeH U y3710B, N=2

OTOT (PparMeHT NporpaMmel (Ha si3blKe crucTeMbl Maple) nmeet BUA:

>for i to 4*n+1 do
X[1]:=(1-1)%a; y[i]:=2%h;
od:
>for 1 to 2*n do
X[1+4*n+1]:=(1i-1)*2*a+a;y[it4*n+1]:=h;
od:
>for i to n do
X[1+6*n+1l]:=1*4*a-2%a; y[i+6*n+1l]:=0;
od:

CwMmeliieHue BbrumucsieTcs 1o dopmysine MakcBenia — Mopa

A :Z SN /(EF),



rae S _ YCWIHS B CTEPXKHSIX (DepMbl OT [eHCTBUS BHELLIHeW Harpy3ku P, Ny

YCHU/INA B CTEPXKHAX OT '[LEI;'ICTBI/IH E,HI/IHI/I‘-IHOI)’I FOpHBOHTaﬂbHOﬁ CHJIBbI, HpHJ’[O)KEHHOﬁ

/

K MOJBW)XHOU OI0Ope, ' — JIMHBbI CTep)kHel, EF — >KeCcTKOCTb cTepykHer. Uucso

crepkHeil depmbl ¢ omopamu: M =141 +2 OropHbIe CTEP)KHH CUHWTaeM
JKECTKUMU.

PemiaeM 3ajaun a5 depM C yBeqMUyeHWEM uucia mnaHeneit: 2,3,...,11. C
nomoipto orepatropa rgf_findrecur u3 makera genfunc HaxoAuM peKyppeHTHOe
ypaBHeHwUe, KOTOPOMY  Y/IOBJIETBODPSIFOT YJieHbI ToC/ieJoBaTeIbHOCTeN
K03 UIL[MeHTOB B BbIpa)KeHUW [yjisg Tporuba. [jisg pellieHHss peKyppeHTHOTO
ypaBHEHUsI W TIOJyUeHHSI MCKOMOrO pe3y/bTaTa C/ie[yeT MNPUMEHHUThb IIPOLeAYPY
rsolve. TIpoaHa/nv3upoBaB MoyueHHbBIE TIOC/Ie0BaTeIbHOCTH peliieHnii 10 dbepm mo

MeTO/MKe /1Jisl TJIOCKMX U MPOCTPAHCTBeHHBIX (epMm, BbiBeeM (POpMYy:

EFA =2Pa (4n" - 12ni+5n+3].-"'{3h]. (1)

PaCCMOTpI/IM HMHOE KpeIvieHrWe KOHCTPYKLHWKU C IIPpUIIOJHATBIMHU OT HWKHETO

rosica OropamH, 4acTo MPUMeHsieMoe /ISl yBeJInueHus1 rpoJieta (puc. 3).

P lP lP lP lP lP lP lP lP lP lP lP lP lP JP lP lP lP lP lP

Puc. 3. Cxema onop 2, ipu n=5

[TpumeHsisi TOT ’Ke aArOpUTM, MOIYUHUM C/ieiytolliee BbIpaXKeHUe J/isi CMelleHUst

EFA =P(Aa’ +2c’ +Bh")/(2ah) )

rge € =Va +h" __ 1npma packocos. Ko3(phULMEeHTE B 3TOM  BBIP&KEHUH

IMMOJJIy4€Hbl M3 peImeHud AJOCTAaTOYHO TIPOCTBIX PEKYPPEHTHBIX ypaBHEHI/Iﬁ Bula

A =2 Amh_ - A, : oriepaTopom rsolve u umeroT BU



A =2(1-n), B, =4n- ?.

Nna ko3 duieHTa B, pPEKyppPEHTHOe ypaBHEHHeE T0y4YaeTcsl TaKUM >Ke Kak
U IS A, , pa3Inuue TOJbKO B HaUa/IbHBIX [JaHHbIX.

Ha pucyHke 4 moctpoeHbl TpadyKi 3aBUCUMOCTH 0Oe3pa3MepHOT0 CMeIleHUs

A'=AEF /(P.L) P =(4n+1)P

OT BBICOTHI (epMbl, Tjie — (uUKcupoBaHHas

cyMMapHas Harpyska, L=4an=60M — [ivHa 1ripoJieta, n=4.
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Puc. 4. 3aBUCMMOCTb CMeLeHUsI OMOPbI OT BBICOTHI (pepMBbI h.
1— cxema omop 1, 2— cxema oriop 2

3amMeTUM TIPUHLMITUA/IIBHO pa3HbId XapakTep KpuBbIX. [y omop o cxeme 1
(puc. 1) ¢ yBenMueHHWeM BBICOTBI CMelleHue Tmajgaer. B cxeme xe 2 (puc. 3)

CMellleHre pacTeT. DKCTpeMajibHble TOUKH (0OBbIUHBIE B TakuxX ciydasx [10]) He

[imA' =0
obHapy>xeHbl. KpuBasi 1 MeeT 0ueBHHYIO TOPU30HTAbHYI0 aCUMIITOTY "

Y kpuBoii 2 MetoiaMmu Maple onpeenisiercst mapabo/iiuecKuii pocT
A" 2(4n” - n- 3)

lim — = - —
e f* L (4n+3)




OCHOBHOe 3HaueHHe HElfI,I:[EHHOl"O pemieHud, OAHAKO, He 3aBHCHMOCTDb

CMellleHUs1 OT pa3MepoB (pepMbl, a 3aBUCMMOCTb OT uuC/a TaHesneu. 37echb [ABa

pellieHus TaK>Ke BeyT ceOst o pa3HOMY (pHC. 5).

Puc. 5. 3aBUCMMOCTB CMelleHsl OTIOPbI OT YKCJIa MaHesen.
1— cxewma onop 1, 2— cxema oriop 2
Ons kperuvieHuss 1 ¥MeeM TOPU30HTA/IbHYI0 aCUMIITOTY, OrPaHWUMBAIOLIYIO

limA" =L/ (24h)
pellleHKe CBepxy: " ° . Kpersienue orop mno cxeme 2 COOTBETCTBYeT

MMHeMHOMY Ha 0OeckoHeUHOCTH (B paMKaX C/le/laHHOTO TIPeATIOIOXKEeHUsI O

MOCTOSIHCTBE ~ TpoJieTa M Harpy3kd) PpOCTy C  HaKJIOHHOM  aCHMIITOTHI

lll].']'.l A n :2h- L_-'
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CaBuHbIx Antena CepreeBHa

AHanm3 nporuda apo4YHoii packocou (pepMbl, HArpyKeHHOW 10 BePXHEMY MOACY

Savinykh Alena Sergeevna

Analysis of deflection of the arch truss loaded at the upper belt

[TpuBeféH aHAaTUTHUECKUI pacyeT
nedopmaliy apouHoU hepmbl, UMeoIIIel /1Be
OTIOPBI, OfIHA U3 KOTOPBIX HETIO/[BUKHA, /IpyTast
— noABwkHa. PepMa paBHOMEPHO Harpy’keHa
110 BepxHeMy Tiosicy. [/ist oripeiesieHust
YCU/IUI B CTEP>KHSIX METO/[OM BbIpe3aHUsi
y3J/I0B UCI10/1b30BaslaCh CUCTeMa
KOMITbIOTePHOM MaTeMaTuku Maple. C
TIOMOII[BIO0 METO/Ia UHAYKIMU OBIIO MOTyuYeHO
pellieHre B CUMBOJIbHOM (hopme f1/ist
TMPOM3BO/ILHBIX UKC/IA TIaHeel,
reoMeTpUUYeCcKrX XapaKTepUCTUK (epMmbl,
JKeCTKOCTH TIOSICOB U HaTrpy3KHU.
TeopeTrueckoii OCHOBOM [|jIsl pacueTa Tiporuba
sBysieTcst popmysia MakcBeriia-

Mopa.

KnroueBbie ciioBa: hepma; nporuob;
Jedpopmauusi; uHAYKUMs; Maple; dopmyna

The analytical calculation of the deformation
of the arch truss that has two supports, one of
which is stationary, the other is moveable is
presented. Truss uploaded in the nodes of the
upper belt. To determine the forces in the rods
used a system of computer mathematics Maple
and the method of cut nodes. By induction we
obtain analytical solutions in symbolic form
for the deflection regardless of the size of the
truss, load, number of panels and the stiffness
of the belts. The formula of Maxwell-Mora is
the theoretical basis for the analytical
calculation of the deflection.

Key words: truss; deflection; deformation,
induction; Maple; formula.

PaccMOTpuM MJIOCKYHO apOuHYH PacKocHyio ¢epmy (puc.l) C MpOW3BOJBHBIM UYUC/IOM
raHesiell n B cpefHell ee uvactd. Yucsio maHeneld B OOKOBbIX yacTsix mipumeM m=2. Pacuer
YCUNMIA B CTEPXKHSX (pepMbl MOXKeT OBITh TPOM3BeZieH KaK MeTO/[0OM BbIpe3aHUsl Y3/I0B, TaK U
MeTO/IOM ceueHH. MeTo/ ceueHuil He UMeeT 3 deKkTa HAKOT/IeHUs TTOTPeIIHOCTU OKPYTJIeHus,
O[JHAaKO, TporpaMMHasi peaju3aliis MeTo/ia CeUYeHWil 3aTpyJHWUTeNbHa, B TO BpeMs Kak Jis
pacueta MeTO/IOM BbIpe3aHHsl y3/I0B W3BecTHa TMporpamMma [1] Ha s3bIKe CUMBOJIbHOM
MatemMaTKH Maple. ITporu6 depmbel c onpezenéHHBIM 3aJj@aHHBIM UYHC/IOM CTepXKHel Oyaem
orpefie/ifAiTh C TMoMollpto ¢opmynabl  MakcBenna-Mopa. Bosee TpyzaHoOW 3aziaueil siBiisieTcs
HaXO)K/leHWe 3aBUCHUMOCTH TMporuda OT uKc/aa TIaHesled n, T.e. pellieHHe 3aZiaud O TIporuode

(hepMbI C He 3a/laHHBIM Harlepéz; YUC/IOM TaHesei.



Puc. 1 ®epma nipu n=3, m=2

B paborax [2-8] asisi BbIBoia (hOpMyIsibI 3aBUCMMOCTHM TIpOTMOa OT reoMeTpUYecKUX
rnapamMeTpoB (¢GepMmbl, Harpy3kh ¢ uuc/ia eé TaHe/ed WCI0/b30BaH METOJ WHAYKLMA U
KOMIbIOTepHas rporpamma [1].

[Tponopuyu ¢epMbl MIOMUMO pa3MepoB IaHesel 3a/al0T /iBa YAC/IA: N — YKUCJIO MaHesiei
B TIOJIOBUHE CpeJiHel yacTu (pepMbl U m — UKC/IO TlaHesiel B OOKOBBIX OTIOPHBIX YacTsaX. Yuciio
cTep>kHel paBHO K=8(m+n)+4, BK/Itouasi TpU CTEP>KHSI, MO/le/TMPYIOLle Oropbl. B rnporpamMmmy
[1] Heo6x0MMO BBECTH JAHHBIE O KOOPJWHATAX ILIAPHUPOB U TIOPSi/IKe COeJUHEHHUsT CTeP)KHeN 1
1mapHUpoB. [TocneHee aHaOrMUHO 3a/jaHUI0 rpada B AUCKPETHOW MaTeMaTHKe U peau3yeTcs B
BH/Ie CrieliabHbIX BeKTOPOB C KOOPJMHATaMH — HOMepaMH LLIapHUPOB 110 KOHL[AM CTepKHeH.

B cucreme Maple 3asaHve KOOpJWHAT BBIMIOMHSAETCS B I[MK/IaX. Hayaso KoopauHaT
pacriosiaraeTcs B ileBOM OIOPHOM LlapHUpe (puc. 2):
>ri=2*m+2*n+1:
>for i to r do x[i]:=a*(i-1); od:
>for 1 to m do

y[i]:=(1i-1)*Db:
y[i+m+2*n+1]:=(m-1)*b:
od:
>for 1 to n do
y[i+m]:=(i-1)*c+m*b;
y[i+m+n+1]:=m*b+(n-1)*c;
od:
>y[m+n+1]:=m*b+n*c:
>for 1 to r do
X[1i+r]:=(1-1)*a:

y[i+r]li=y[i]+h:



od:

Pacuer mporuba, u3MepsieMOTO0 TO BePTHKAJbHOMY CMEILeHHIO I[eHTPaJbHOTO y371a
HIDKHero mosica (y3eq C HoOMepoMm n+m+1, puc. 2), mpou3BoAuTcs 1o ¢dopmyne MakcBesia-

Mopa:

r/le BBeZleHbl 0003HaUeHus:: S; — YCWINS B CTEPXKHSX (hepMbI OT JIeMCTBYS BHeIIHelH Harpy3ku, N;

— ycwidsg B CTEpPXKHSIX OT [eHMCTBUS eJUHWYHOW TOPU30HTA/bHOW CHUJbl, MPUIOKEHHOW K

- - =4 T+ +
MoABW>XHOM oOr11ope, I — OJIMHBI CTE€DXKHEU, K —|-|:2i"|'| 2n ]]

— UNC/I0 CTep)KHeH, BK/IHOYast
TPY CTEP’KHS, COOTBETCTBYIOIIME TOABWKHOW M HENOJBWKHOU ornopaM, EF — UX »KecTKOCTb.
KecTkocTh TIpHMHATa [ BCeX CTep)KHeM OJWHAKOBOW. TpH OMOpHbIE CTep)KHS IPUHSATHI

He/lehOpMUPYEMBIMU U B CYMMY He BXOJSIT.

Puc. 2. Hymepaiiusi cTep>kHeii U y3/10B B cucteMe Maple, n=2, m=2

Pemntenus: OyzieM MCKaTb B CUMBOJIbHOM (hopMe MPU  M=2, UCMO/b3ysl METOJ, UHAYKLIUH
Jist 00001eHUsT OT/leNIbHBIX pellleHWM Ha TPOM3BOJIbHOE YHC/IO0 TaHesed n. AHaJIOTWUHbIe
pacyeThbl CMellleHUs TIO/IBU)KHOM OTMOphl CTaTUUeCKU ompeieTMMbIX (epM copepyaTcsi B [9-11].
bBonee cyokHbIE 3a/jaun 0 TIpOorube TMPOCTPAHCTBEHHBIX ()epM METOZIOM WHAYKI[UM peIleHbl B

[12-15].

Pe3y/ibTaTOM UHZAYKLIWH TI0 fecsTh (hepMaM SIBJSIeTCs ciefiyrorast hhopmyia:

pra —p A +Bg +Cd' - Db+ Rhirfﬁhh—* - 4hbc+v') + Hhe' + Ju’
.M

rae A, B,C,D, E, Q, H, J — kKo3(p}uijeHTsl, 3aBUCSLLHe OT UMC/ia TlaHesei n, paBHbIe:




A=4+3n+n /2

b

B =n(on’+40n" +12In+92) /12

b

H =n’+6n°+16n+12. C =7 +6n. 2)

D =3+4n, R=1+3n, Q=2(n+1). y =p* /2

CeomeTprueckue TlapameTphl d, g, U, V 3aBUCAT OT 3aflaBaeMbIX pa3MepoB (epmel a, b, c,
h u onipefiensitOTCA Uepe3 HUX CJIeYIOLMM 06pa3oM:

d =Ja* +b° . g =Na* +c* u=\Ja’ +(h- ) v=Ja +(h-b)"

Ha nmnpumepe BbiBoga kKo3dpduimenta C, mpuBeeM (parMeHT TMPOrpaMMBbI,
WJUTIOCTPUPYIOIIUM TIPOLieAYPY OIfpe/ie/ieHusi PeKYPPEeHTHOT0 ypaBHeHHs /st Ko3(hduiieHToB

MCKOMOM (i)OpMYJIBI W pelieHusd 3TOro ypaBHeHUA

>n:="'n"': with(genfunc):
>Cn:=13, 19, 50/2, 31, 74/2, 43:
>NN:=nops([Cn])/2:
>Z:=rgf_findrecur (NN, [Cn], Cn_,n);
Z:=Cn_(n) 2Cn_(n -1) -Cn_(n -2)
>C_n:=simplify(rsolve({Z,seq(Cn_(i)=Cn[i],i=1..NN)},Cn_));
Cni=6n +7
Takum 06[)(:130M, OLLI0 BbIBE€/1€HO 06]].[66 pelieHue, CripaBeA/IMBOe [Jid MPOW3BOJIBHOT'O

yncna maHened n. Ha pucyHke 2 mpezcraBieHbl Tpaguku 3aBucumoct (1) Ge3pa3mepHOro

A=AEF/(EL) B =P(2n+2m+1)

niporuba , T7le 0003HaueHa CyMMapHasi Harpy3ka Ha ¢epmy

o — + 1) =al
OT KOJ/IMYECTBAd ITaHeJ/Ier MMPpr L EE”:” ﬁl] 0 N c=1m.



=

Puc.2 3asucumocmb npoa2uba om uucaa navenet n

XapakTepHOil 0COOEHHOCTBIO pelleHHs SIB/ISTFOTCS TOYKW MHUHHUMYMa, TIPUXO/SIUecs Ha
JIOCTaTOUYHO MaJsible 3HaueHusl uvcra naHened. Ha mpakTuke ¢epMbl ¢ TaKMMHU TapaMeTpaMu
WCTIONB3YIOTCST PeJKO. 3aMeTHa TakKe CyIleCTBeHHasi YyBCTBUTEIBLHOCTh Mporuba K BbicoTe h.
Hebosbli10e yBenueHre BbICOThI 3aMeTHO YBeTWUMBAIOT KECTKOCTh KOHCTPYKLMH.

[lnst pacueTa yCTOWYMBOCTM M TIPOYHOCTH (epMbl Ha TPAKTHKe HEeoOXOAWMO 3HaTh
BeJIMUMHBl YCUIMKA B Haubo/lee CKaTbIX W PACTSHYTBIX CTepXKHsX ¢epmbl. B  maHHOMU
KOHCTPYKLIMU 3TO CTEP)XHU B cepe/iiHe BePXHEro U HWKHEro Mosica COOTBETCTBeHHO. MeTooM

WHAYKIOHWHA TT0JIyUYHUM C/1eJYyHolIre BbIpA>KeHUA

5. =(n +4n+3)Pg/(2h), 5,

, en =-(n+2) Pg /(2h).
OTmeTUM, UTO YCU/IUS B 3THUX CTEP)KHSX PaCTyT C KBa/[paTOM UKC/ia MaHesei.

Bce momyuyeHHble 3aBUCUMOCTH MOTYT HAWTH TMpPUMeHeHWe TpU TMPOEKTUPOBAHUM HOBBIX U
OLIEHKU 3KCIUTyaTallMOHHBIX XapaKTePUCTHUK WM3BECTHBIX COOPYKeHWM pacCMOTPEHHOro THIIa.
CpaBHUBasi HaliJleHHOe pellleHre C aHaJIOTUYHBIMM 3a/jlauamMu [2-7], 3aMeTHM, UTO OHO COJI€P>KUT
OosbITle TEOMEeTPUUECKUX TTapaMeTpoB — ueThipe (a, b, ¢, h), moMuMo n U m, B TO Bpems Kak B
OOMBIIMHCTBE 3ajjau WX He Oosiee Tpex. DTO MPHUBOAMT K YCI0XKHEHHIO UTOTOBOU (HOPMYJIbI, B
KOTOPOM TMPUXOAUTCS MEeTO/J0M WHAYKLIMM OTpefieisiTh y)Ke BoceMb Ko3(hduieHToB (2) B
3aBUCUMOCTH OT UHCJIa TTaHeIel.

CnepyromuMm  (OCTaTOYHO  TPY/OEMKHWM) ImaroM OyJeT  pacripocTpaHeHHe

dHA/IMTUYECKUX PACUETOB Ha ITPOMU3BOJIbHOE YN CJIO raHe/iel m B OOKOBBIX UaCTSAX Cl)eprI.
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Ilepepaua gannbix U3 AutoCad B cmeTHyio nporpammy B Excel

VIIK 697.9

AnekcanapoB Axjpen bopucoBuu

MarucTpaHT Kageapsl «IIpoMbIlliZIeHHOEe U FPaKJaHCKOe CTPOUTENLCTBO, Te0TeXHUKA U
¢ysgamenToctpoerue» @I'BOY BO «HOxkHO-Poccuiickuii rocyjapCTBeHHbIN MO/IMTeXHUUeC-
kuii yausepcuteT (HITW) umenu M.U. ITnatoBa» (r. HoBouepkacck, yu. [IpocBeiienus, 132),
PYKOBOZIUTe/b OT/le/1a KOMIIIeKCHoro ocHaieHus OO0 «[1JI3VIC-A», r. MockBsa;

e-mail: andrded@rambler.ru ;

AnHoTanusa: B cratbe nprBe/ieHbl IPUMEDHI Tlepe/iaul JaHHBIX J1s1 COCTaB/IeHHs CMETHOM
JokyMeHTal[uu. OTMCcaHbI TUTIOBBIe OJIOKW U XapakTepHble aTpuOyThl. [TpeioskeHbl Ty TH
COBEPILIEHCTBOBAHUS CUCTEMBI.

KroueBbie cioBa: 610K, aTprOyT, rHpaBIrdecKasi cxeMa ()peoHOTIPOBOOB, CieLUpHUKALIUS

DATA TRANSFER FROM AUTOCAD TO ESTIMATE PROGRAM IN
EXCEL

Andrej Aleksandrov

master student of Department «Industrial and Civil Engineering, Geotechnics and Foundation
Engineering», Platov South-Russian State Polytechnic University (Novocherkassk),
(Novocherkassk, Prosvecheniya st. 132), head of Department of complex equipment OOO
«PLACE-A», Moskov;

e-mail: andrded@rambler.ru ;

Abstract. The article presents examples of data transfer for the preparation of cost estimates.
The model describes blocks and characteristic attributes. Suggested ways of improving the
system

Keywords: block, attribute, hydraulic diagram freonoprovodov, specification

Cogeprkanue:

1. BBegenue
byioku ¢ aTpubyTamu Kak 3/1eMeHThI TH/IPABINUeCKON CXeMbI
N3Bneuenue gaHHbix u3 daiia AutoCAD (dwg) B Excel (xIs)
OO6paboTka AaHHBIX cpecTBaMu MS Excel
MuHMMM3a1[|sT BO3MOKHBIX OLIMOOK TPU 3alaH1 JAaHHbBIX
BapuaHTbl N0 ONTUMU3aLMKA paCyeTHOr0 KOMIL/IeKCa MporpaMm
JIuteparypa
[Tpunoxenus

NN

BBegenue
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[Tpy paboTe C TIpOEKTaMU C/IOXKHBIX OOBEKTOB OOJIBIIIONO0 UHC/IA
MPOEKTUPOBLIMKOB JOCTaTOUHO aKTya/JbHOW CTAaHOBUTCSA 3aZjlaya ONTUMH3ALUU
BHECEHUs] [IAHHBIX U3 TUJPABIMUECKOM CxeMbl OO0beKTa TPOeKTHUPOBaHUS,
BBINIO/THEHHOM B mnporpamme AutoCAD, B crenuann3vMpoBaHHbIe MNPOrpPaMMbl
COCTaB/IeHHWs] CMeTHOI'0 pacyeTa [JaHHbIX O pacXOAHbIX Marepuanax. OJHUM U3
MyTeu peany3aliiy 3TOU 3a/lauyM U 3a[jaud COCTaB/IeHUs CrielM(UKaLMy JyepTexxa
SIBJISIETCS U3BJleueHre aTpUOYTHUBHBIX JaHHBIX CIel[dajbHO OMMCAHHBIX O/I0KOB.

3ajjaua rnepefjaun JaHHbIX U3 OJHOM MPOrpaMMbI B IPYTYIO pellanachk Mpy
pa3paboTtke Gosibiioro mporpamMmmMHoro Komriekca «ATIOPEOC» [1-6], a Takxke
TIpU orpeje/ieHU S5KOHOMUUeCKOW 3(P(PeKTUBHOCTUA pa3/IMUHbIX paCyeTHbIX CXeM
B pas/IMYHbIX NPOrPaMMHBIX KOMIUIeKcax [7 - 11].

Lless paboThl — ONTUMK3ALMSI BHECEHHS JAHHBIX B THAPABINYECKYIO0 CXeMy
B rnporpaMmme AutoCAD ¢ mnociefyromuM U3B/IeUeHUeM [aHHBIX B CMeTy
pacxoHbIX MaTepUanoB B (popmate xIs.

I'vapaBnuyeckasi cxema  ()peOHONPOBOJOB  BXOJWUT B COCTaB
VICTIOJTHUTE/IbCKOW [IOKYMEHTalMd MpPOeKTa W OTHOCUTCS K TIATOMY pasfeny 5
«[logpa3men 5.3.5. Cucrema xosofocHabeHus». [IprMephl THIpaBIMYECKHX

CxeM IMpuBeieHbl Ha puc. 1.
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ExdAul B KOMIAEK TALLE 50 A0 A4 eH00 UEHTPAAN

Puc. 1. [Ipumepsl rugpaBaIruecKux CXxem IMpUBeeHbl

Cxema BbruepumBaercsi B cucreme AutoCAD c ucronb3oBaHueM OJI0KOB
OTAeNbHbIX 27eMeHTOB. [locie 3Toro HeoOXOAMMO BBIMOMHUTH — IOJCUET
PAacXO/IHbIX MaTepuasioB (3/1eMEHTOB) CXeMbl, UX COPTUPOBKY U TOMelljeHue B
Tabiuily crieliuduKau. 3aTeM Te >Ke AaHHble BOMBalOTCS B «CMeTy pacXO/HBIX
MartepuasioB» B (aiin dopmata Excel u B ganbHelillieM KOpPpeKTUPYHOTCS TpU
CO3/laHMM KOMMepUYeCKUX TMpeaiokeHul (JokymeHToB). CmeTa He SIB/SIeTCS
cneuyduUKalyell ueprexa, HO TpejjaraemMblii Croco0 W3B/eUeHUs] JAaHHBIX
MO3BOJISIET TPU HEOOXOAMMOCTHM BHECTM WX 3HaueHusi U B CrelydUKaLUo
yepTeska, BbIno/HeHHYo 110 I'OCT.

Hamu mipesijiaraeTcsi BHECTH B UCIO/b3yeMble cucTeMort AutoCAD 6/10ku
crieliiajibHble TIOMsT  OMMCAHUS Ha3biBaemble «aTpUOyTb». OTO TO3BOJSIET
YOPOCTUTh U CUCTEMAaTHU3UPOBaTh OPOPMIIeHHE KaK caMOoil rpaduyecKoil CXeMsl, a
TaK)Xe [lJaeT BO3MOXKHOCTb B aBTOMAaTHYeCKOM DeXUMe T0/ydyaTb HeobXoauMbie
JlaHHbIe B TabIMUHOM BUIE.

[ns u3BneueHUss [AAaHHBIX W3 4YepTeka OyJeM HCMOIb30BATh 3apaHee
HacTpoeHHbIN (aiin popmaTta “dwg”. B Hero Hy>kHO OyJeT BHeCTH PacCuéTHYIO
CXeMy IyTeM CTaHAapTHOr0 KOMMPOBaHUs JjaHHbIX (Haxkatue Knasuil Ctrl+C nm

Ctrl+V).



Ons 3amycka mnpouecca WCMOOJ/Mb3yeM NOpOorpaMMy, HamMCaHHYH) Ha
BHYTpPeHHeM s3blke Autolisp, ans ymoOctBa wuHTepdeiica Tak >Ke HammcaHa
niporpamma(dcl) nnst BBIBoga AuanoroBoro okHa B AutoCAD.

B/10KM ¢ aTprdyTaMM Kak 3/1eMeHThI THAPaB/INYeCKOH CXeMBbI.

OneMeHTamMu cxeMbl B (aiisie opmata “dwg” SBASIOTCA AUHaAMUAUYeCKUe
6noku c arpubyramu. 3afaHue 3HaueHU aTpuOyTOB O/I0Ka TM03BOJISIET HaM
13BJ/IeKaTh U3 UepTeXka roTOBYH0 6a3y JaHHBIX.

Kak mpaBusio, Ha uepTexxe UMeeTcsi 6 TUTIOB TPyOOIPOBO/IOB:

- scudkocmuas mpyba cpedHememnepamypuas. Tae ampubyma - CT K,

- cudKkocmuas mpyba HuzkomemnepamypHasi. Tae ampubyma - HT K,

- mpyba Ha e6cacbleaHue Komnpeccopa cpeOHememnepamypHas. T32
ampubyma - CT_BC,

- mpyba Ha 8cacbleaHue Komnpeccopa HuskomemnepamypHas. T2 ampubyma
-HT K,

- mpyba Ha KoHOeHcamop cpedHememnepamypHas. Tae ampubyma - CT_K,

- mpyba Ha KoHOeHcamop HuzkomemnepamypHasi. Tae ampubyma - HT K.

Ouametp TpyObI MOXKeT MPUHWUMAaTh OAHO U3 12 BO3MO’KHBIX 3HAaUEeHUM
muametpa — 10, 12, 15, 18, 22, 28, 35, 42, 54, 67, 80 u 92.

,Z[J'[H BHECEHHUA OAHHBIX UCIIOJ/Ib3YeTCA ,E[I/IHaMI/IT—IECKI/If/'I 0JI0K C anI/I6YTaMI/II

CNMOUIWIHOICTDb
CTMERC

«[LAAMETP X

TP BC

Position2
Puc. 2. [lunaMmuueckuii 6,10k

OTO MO03BOJISIET He TOJbKO CUUTHLIBATh JaHHble U3 6]10Ka, HO U NU3MEHATH

TIOJIOXKEHHWE M YTOJT TIOBOPOTa 3HAUeHHWM aTpUOYTOB «I10 MecTy» (puc. 3).
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Puc. 3. V300pa>keHre JUHaAMHUUeCKOTo O/10Ka Ha CXxeme
PasHbIii  1[BeT OTOOpakeHWsT aTpuOyTa ompefenseT K  KaKOMY
TPYOOMNPOBOAY OTHOCUTCS 3HaUeHHe (FKUIKOCTh, BCaChbIBaHHE, KOHAEHCATOP).
TakuMm 06pa3oM MbI TIO/IydyaeM BO3MOKHOCTb M3BJIeUb JlaHHBIE B CMETY
pacxoAHbIX MaTeprasoB C yUeTOM JaMeTpa U (PYHKI[MOHA/JBHOI'O UCTIO/b30BaHUS

TPYOBI.

Hcnoab3yemble munoeble 6/10KU cXembl

BJiok «Tpy6a medHas» Ha cxeme 0003HAYAETCS
3aBOUTCS 3HAaueHWe JAWaMeTpa W JUIMHA YydyacTka Tpyboel B Tar

COOTBETCTBYIOLLUN TUITY TPYOBI.

[Tpumep 3arosiHeHUst aTpUOYyTOB OJiOKa B [UAJIOTOBOM OKHE Ha uepTexe

TpYBe/ieH Ha puc. 4:

3200
17 M
13
x
Block: 1pySia megHan Select block il

Tag: MOWHOCTE
Attribute |Text Options' Pmpertiesl

[ Tag | Prompt [ Value
MOWHOCTL YKE38Tb MOWHOCE 3500
CT_XK YKA3aTh ANKHY 17
CT_BC YKE33Th AMMHY
OWNAMETP_X YKA3aTE MMEMeTp Tpyisl 15
OWAMETP_BC yKa3aTe MMameTp Tpyoel

« |

Value: [3500

Bl ok | Cancel | Hep |




Puc. 4. [Tpumep 3arosiHeHNst aTpuOyTOB Os10Ka «Tpyba meoHas»

Baok «Y20/10K medHblitl 90» Ha cxeme 0003HAUYAETCS

3aBoguTCs 3HaueHWe JAuaMmeTrpa (16) u  komwmmuectBo (2) B Tar

COOTBETCTBYIOLLUM TUITY TPYOBI (PHC. 5).

1

FYEnhanced Attribute Editor x|
Block: yronok mearein 50 Selectblock & |
Tag: CT_XK
Attribute |Tad Options | Properties I
Tag | Prompt | Walue
CT_X YKASaTh AMaMeTp yTna
CT_BC YKasaTb AMamMeTp yrna 12
CTK YKE35TE AMEMETD YT Na
KOM-BO YKASaTE KOMMYECTED 4
< |
Value: I
Apply | ok | Cancel | Hep |

Puc. 5. Ilpumep 3amnosiHeHUs aTpubyTOB 6/10Ka «Y20/10K MeOHbIll 90»

B0k «IlepexoOHUK MeOHbIl» Ha cxeme 0003HavaeTCst
bok «IlepexoOHUK MeOHblil» OTipefiesisieTCsl IByMsl iiaMeTpaMu 1 3a/laHue
UX B aTpHOYTOB IIOBBLIIIAET PUCK OMMOKH. [IjIT TTOMOIIM TPOEKKTHPOBIIUKAM

Oblya BeIOpaHa UCKpeTHasi opMa BBO/Ia 3HaUeHH U3 OKHa BeiOopa (puc. 6):

| eoolgt i hed gasannan Rleass e e o ol I
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Puc. 6. OkHO BbiOOpa irameTpoB 6y10Ka «ITepexoOHUK MeOHbIU»

Cosgaetcss 650k («ITepexo0 meOHbIli») He cofepskaliuii B cebe HUUETO
Kpome elre ofgHoro Omoka («ITlepexo0 MmeOHbili D-D») cofep>Kallero TOJIbKO

atpubyT. B pa3Hbix oTobOpakeHusx (BuaumocTsx) (visibility) 6moka «ITepexod



MeOHbIl» BHECEH OJIUH U TOT->Ke OJIOK - «IIepexod medHbili D-D» ¢ aTpubyTom, HO
C pa3HBIMU 3HaUeHUsMU aTpubyTa. DTO MO3BOJISIET COXPAHUThL OZIMH U TOT >Ke TAT
Tag(CT_)K) mo kKoTopomy OyZAyT OTCOPTHPOBaHbI pe3y/bTaThl, HO MPH 3TOM

K&)K,E[blfl pas BBI6paTB HEO6XO,Z[I/IMOE 3HaueHUe TIIpejlardeMbIX TI1€pexXOJAHbIX

JI1aMeTpOB.
Attribute | Taxt Options | Propeties | leaatias _ _.5‘
Tag [ Prompt | Value . 1510 ‘l
CT_X 1810 - ::.ﬁ -
° i 8 1 8 (
L) — a
< | Bl o
; s
: :
A e L]
¢ i
1=
1
Puc. 7. OkHO 3a/jaHust aTpuOyTOB «IIepexoOHUK MeOHbIll»
Biiok «Bubpoeacumenb» Ha cxeme 0003HayaeTCs , @ B KauecTBe

aTpyOyTa 3a/1aeTcs 3HaUeHHe AraMeTpa TPyObl U aTPUOYT COOTBETCTBYIOIIUMA
Turny TpyOsI BUOporacurens (puc. 8).
B  gumanmoroBoM  OKHe  puc.8 [yid  [pumepa  3agaH  AUAMETP

cpeAiHeTeMIIepaTyPHOU TPyObl Ha BCachblBaHHE PaBHBIM 12 MM.

ﬂ Enhanced Attribute Editor x|

Block: BuSporacutens aHakoHaa Selectblock 4~ |
Tag: CT_BC

Htribute |Text Dptionsl F‘ropertiesl

Tag |_Prompt | Value
CT_X yKE33aTe QMamMeTp BnbporacuTens

CT_BC yKE3aTb AMaMETP BMBpOracuTenR 12
CT_K yKE33aTe QMamMeTp BnbporacuTens

1| | i

Value: I'l2

Ay | ok | Cancel | Hep |

Puc. 8. OkHo 3afanus aTpubyToB «Bubpozacumens»



Bbnok «TpoliHUK MeOHblll» Ha cxeme 0003HavaeTcs B kauecTBe

anI/I6YTa 3d4deTCd JuaMeTp.

Biok «Benmuab wapoeoii» Ha cxemMe 0003HAUYaeTCs 3afiaeTcsl 3HaueHue

JiaMeTpa B aTpUOYT COOTBETCTBYIOIIUIA TUITY TPYOHI.

Baok «Durbmp JcuokocmHoli» Ha cxeme 0003HayaeTcs 3a/jaeTcsd

3HaueHue JAuameTpa.
Baok «IIlymozaywiumenby» , 3a71aeTCd 3HaueHue auamerpa.
bnok «Kaanaw Illpedepa» Ha cxeme 0003HauaeTCs IO/ICUUTHIBALTCS

o0I111ee KOMUeCTBO (COOTBETCTBYET UMC/TY OJHOUMEHHBIX 0/I0KOB)

Bbaok «Knanaumblili y3en TES-2» Ha cxeMe 0003HayaeTCst , B KauecTBe

aTpulyTa yKa3bIBaeTCss HOMep KjaraHa
Bbnaok «Knanauhbili y3en TES-5» Ha cxeme 0003HauaeTcst , B KauecTBe

aTpubyTa yKa3bIBaeTCsi HOMep K/laraHa

B/10K «DneKTpOHHBIM paclvMpuTe/bHbii BeHTWIb AKV10» Ha cxeme

obo3HayaeTcs , B KauecTBe anI/I6YTa YKa3bIBdA€TCA HOMED KildlldHd

B/oK «3/1eKmpoHHbIll  pacwupumenbHbili 8eHmuib AKV15» Ha cxeme

obo3HavaeTcs , B KauecTBe aTpru0yTa yKa3bIBaeTCsl HOMep KJlaraHa.

Biok «ConeHolioHbili 8eHmuab ERV3» Ha cxeme o0003HadaeTcs ,

3a/laeTCsl 3HaUeHue ArameTpa TpPyOBl.

Baok «ConeHolioubili geHmuab ERV6» Ha cxeMe o0003HauyaeTcs ,

3a/laeTcsl 3HauUeHue ArameTpa TpyOsl.



Bnok «Pezynsmop OdaeneHusi kuneHusi KVP» Ha cxeMe 0003HauaeTcs ,

3a/laeTcsl 3HauUeHue ZiiameTpa TpyOsl.

['oToBasi cxema cobupaeTcsi X 3TUX 16 TUIOBBIX OJIOKOB 1 COXPAHSIETCS B
HOBbIM (aiin «PacueTtHbli aiin.dwg». B Hem Oyzer ygo6HO TIpoBeCTu
V3B/IeueHre JJaHHbIX «OJHUM HakaTeM KHOIKW» TaK KaK OH 3apaHee [/l 3TOrO
HaCTpPOeH.
®atin a1 u3BieveHus AaHHbIX (PacueTHbid (aiin.dwg) U3BIeKaerT :
1. Ha3Banwusi 6;710K0B.
2. Taru aTpuOyTOB.
3. 3HaueHust aTpuOyTOB 6JIOKOB.
HacTpoliku u3B/ieueHUs] JaHHbIX coxXpaHeHbl B ¢aiin B dopmate “dxe”.
[Ipy wucnosb30BaHMM KOMaH[bl «_dataextraction» B miporpamme AutoLisp B

KauecTBe HacTpoek Oyzet yka3aH daiin “IZVL_HIDRA.dxe”:

(command"-dataextraction")
(command"C:\\AemoPacuemI'udpasnuxka\\IZVL_HIDRA.dxe")
(command"YES")

Ons ynobctBa 3amycka mporpamMmbl AutoLisp co3fjaHa M HacTpoeHa Ha
3amyCK porpaMmbl HOBasi KHOIKA B MeHIO rporpaMmMbl AutoCAD.
Ons Bbibopa BapuaHTOB pabOThl MpOrpaMMbl  3alpOTPaMHPOBAHO

AWaJIOroBO€ OKHO IIpUBEIEHHOE Had pHUC. 9.

BrifepiTe pacunThIBEEMbIi KOHTYD

"~ cpepHeTEMNEPaTYPHEIA 7 HUSKOTEMNEPATYPHBI

™ oTkpbITs CMETY N0 PACXOOHBIM MATEPUANEM

Cancsl |

Puc. 9. OKHO 3a/jaHKsI BADUAHTOB PabOTHI



ITpu BBIOOpE CpegHETEMITEPAaTYPHOTO KOHTYpa JaHHbIE W3BIEKAlOTCS B
daiin «<ACAD_EXEL_step1.xls».

[Tpu BbIOODE HU3KOTeMIepaTypHOro KOHTYypa B (aiin
«ACAD_EXEL_step1_NIZ.xls».

YcraHoBka ranouku «Omxpbimb Cmemy NnoO pacxoOHbIM Mamepuanam»
aBTOMAaTHUYeCKU OTKpbIBaeT (haiisibl «ACAD_EXEL._step1.xls»,
«ACAD_EXEL_stepl_NIZ.xls», «CMeTa_I10_pacXogHbIM_MaTepraaaM.x1s».

OTth  ¢alabl  HaxoASTCS 10 OAHOMY TiocTostHHOMY azpecy  (C:\
ABTtoPacuetI'uipaBiivika) M TIpM Ka)k/[OM HOBOM pacueTe UX COZiep>KaHHe

0OHOB/ISIETCH.

OopaboTka ganHbIX cpeactBamu MS Excel
@ainel «ACAD_EXEL_stepl.xls», «ACAD_EXEL_stepl_NIZ.xls» -

IMpOMEXXYyTOUHbIE q)aﬁﬂbl H3BJ/IEUEHHBIX HdHHBIX.

F - - = =T T T T T = 7= 7T T gopuatmposanme T kak TaBanuy T aueex~ | [P0
Eyep 06MeHa LWpugT BuipaBHuBaHme neno CTian A

e - Fe

A B C [n} E F G |
MNarne OWMAMETP_¥ OMAMETP_BC OMAMETP_KOHO CT_X CT_BC CT_K MOWHOCTE KOM-BO
BeHTHNL Wapoeoi o
BEHTHAL WAPOEOH a2
BeHTHE Wapoeoi "
BeHTunL wapoeoi iz
BeHTHAL WapoEoi a0
BeHTHNb waposoi 12
BeHTU AL WapnEoi "35
BeHTHNL Wapoeoil &7
10 BeHTUAL WapaBOH "4
11 BeHTUN: wepoeoil &7
12 BeHTune waposoi B4
13 BeHTUNL wapoBoil cH
14 BeHTue wapoeoi B0
16 BEHTUNL WapaBOi 42
16 BeHTMNL WepoBoi 22
17 BEHTUAL WapaBoi "
18 BeHTUN: wepoeoil "3
18 BeHTune waposoi L]
20 BeHTuN: wepoBoil 5
21 BenTune wapoeoi 28
22 BEHTUNL WapOBOH e
23 BeHTue wapoeok 12
24 BeHTUNL WapOBOH 22
25 BeHTMNL WepoBoi e
26 BeHTUNL WapOBOH il
27 BeHTUN: wepoeoil g
26 BeHTuns waposoi il
29 BeHTUNL WapoBoi "8
30 BenTune wapoeok "5
3 BeHTUNL wapaBoi 28
32 BEHTMNL WepoBoi 22
33 BeHTUNL wapoBoi A2
34 BeHTuN: wepoeoi 80
36 BeHTuNe waposoi 57
36 BeHTUNL WapoBoil 0
37 BeHTue wapoeoi B2
38 BuBpOraclTENs GHAKOHAA "o
39 BuEporacqTens aHakoHOa 2
40 BHEPOracTENs BHAKOHAA "5
41 BuSporaciTens aHakoHOa K
42 BWBporacuTens aHakoHaa, "
43 BuSporaciTens aHakoHOa icH
44 BuBporacuTens sHAKOHAA :35

@ m o s —

Puc. 10. Cogepxkanue daitnos Excel
Yucnosewle JaHHbIe (3Haq6HHH anI/I6YTOB) HN3BJ/IEKAIOTCA dBTOKdJOM KdK

TEKCT U [ JanbHeield 06paboTku ux TpebyeTcsi TipeoOpa3oBaTh B UMC/IOBOM



dopmat. [lnsg mpeobpa3oBaHUs BCeX 3HaueHWM TabMMIbl B UKMC/I0BOM (opmat

MO>XHO YMHOXUTh BCe 3HaUeHus siueek Ha 1 (puc. 11).

@H ) - = CMeTa_no_packoAHeIM_MaTepranam.xls [Pexum coBMecTUMocT] - Microsoft Exce
m nagHana BcTaeka PazmeTka cTpaHuLsl DopMybl JaHHbIe PeleHINpoBaHWe Bug Acrobat
‘3 &® Arial Cyr T - A‘ N = [ @/' § OB . fﬁ YwosHoe hopmMaTHpOBEaHWE ™ ;’ﬂ Bcragute ©  E 7 g
Gy~ i i i gmnpnamposam kak Tabanuy v | 3% Ygaaute v j 5
Bcravswrb 5 XK K U~-| F-| I~ & SR= == | Ed- “g - 000 | a5k 5} Crvam aveek - :jmopnwaT' @- (Mng:
Bydep obmeHa WpndT BripaBHWEAHKE Yucno CTram Auefkn Peaa
E2 ~ J= | =([ACAD_EXEL_stepl.xls]Summary!E2)*1
A B c D E F G H | J K L M N 0]
1 1
| 2 | 0 0 0 67 0 0 0 0
3 0 0 0 80 0 0 0 0
4 0 0 0 92 0 0 0 0
5 0 0 0 35 0 0 0 0
6 0 0 0 42 0 0 0 0
7 0 0 0 54 0 0 0 0
8 0 0 0 0 92 0 0 0
9 0 0 0 0 0 35 0 0
10 0 0 0 0 67 0 0 0
11 0 0 0 0 80 0 0 0
12 0 0 0 0 0 42 0 0
13 0 0 0 0 0 80 0 0
14 0 0 0 0 0 92 0 0
15 0 0 0 0 0 54 0 0
16 0 0 0 0 0 67 0 0
7 0 0 0 54 0 0 0 0
18 0 0 0 67 0 0 0 0
19 0 0 0 35 0 0 0 0
20 0 0 0 42 0 0 0 0
21 0 0 0 80 0 0 0 0
22 0 0 0 0 42 0 0 0
23 0 0 0 0 54 0 0 0
W 4 » W[ oeta o nevate umbp; Lu|¢paH[:13 (= " B B B IEN] 1l
fotoso | Scroll Lock | | | @ 1003 j

Puc. 11. Cogepxanue ¢aiinoB Excel rnocie nx HopMmanu3aluu

9T mnpeoOpa3oBaHUsl COXPAHSIOTCI BO BKaagke «Llugpa» daiina
«CMeTa_1no_pacxoAHbIM_MaTepuanam.xls» , U MPOUCXOAAT aBTOMaTH4YeCcKd TpU
OTKpbITHH (haiisa.

B cMmeTy pacxoAHBIX MaTepyasioB JlaHHbIE 10 [IJIMHE pa3/IMUHbIX YUaCTKOB
TPyOOIIPOBOZIA TIOMA@I0T C Wcronb3oBaHueM GyHKIMH «CYMMECJ/IMMH»
YC/I0BHOE CYMHPOBaHHUE C HECKOJIbKUMU YCJIOBUSIMM.

Harnpumep siueiika «C8» ¢aiina «CMeTa_mno_pacxoHbIM_MaTepuanam. x1s»
COZlep>XXUT (opMyy :

=CYMMECJ/IMMH(yugpa!$E$2:3E$10000; [ACAD_EXEL_step1.xls]Summary!
$A$2:$A$10000; "mpy6a mednas";yudpa!$B$2:$B$10000; "'=10")

OTa CcTpoKa o3HayaeT, uTo eciu B aitne «ACAD_EXEL_stepl.xls» B

ctonbue «A» BcTpeuaeTcsi TeKCT "Tpyba medHas" (Ha3BaHue 0si0Ka), TIPU 3TOM B

sueiike «B» (AMaMeTp JKMIAKOCTHOTO TPy6OMpoBOAa) CTOMT 3HaueHue 10, TO

JlaHHbIe guerku «B» cyMMUpyroTCcst B stuerky «C8».



Hanuble a1 cyMMHpPOBaHMS Oepytcs u3 BKmagku «lugpa» - ...yugpa!
$B$2:$B$10000... Tak KaK apupMeTHUeCcKHe [eHCTBUS MOXXHO TIPOBOIUTH TOTBKO

C IdHHBIMHU I1epeBeaAeHHBIMU B YLIC/IOBOM CIJOpMaT.

Y Enhanced Attribute x|

Block: moya mearas Select block -
Tag: MOWHOCTE

Attbute | Text Options | Propettes |
HaumeHoBauue Ea.msm | CrK HTXK CT.BC HT.BC CTK HT.K

Tag
MOWHOCTE
CTK

CT_BC
LWMAMETPK
LMAMETP_BC

TPYBA MELHAR

4]

Value: [3500

Puc. 12. [TosicHeHus K a/IfOPUTMY peayv3aluy pacueTa
Ha y4acTKe pr6onp0130,qa TdKXKe 3d4d€TCA MOIIHOCTE XdPdKTePeXYyrolds

TeryiIoBoe HampspkeHHe Ha yuyacTke(3500 BT), HO B cMeTe pacXxoAHBIX MaTepHaioB

3THU 3HAYEHHUS HE UCII0JIb3YIOTCH.

B crpokax, T7Ae HeobXxoAuWM TIO/CYUET KOJITMUeCTBA 37IeMEeHTOB
CXeMbl(BeHTW/M, KJjaraHa, COJIEHOWAbl W.T.[.) UCMO/b3yeTcsi  (GyHKLUS
«CUETECJ/IMMH».

Ha npumep:

=CYETECJ/IMMH([ACAD_EXEL _stepl_NIZ.xls]Summary!$A$2:$A$10000; "TTepexod
meoHblll D-D";[ACAD_EXEL _stepl_NIZ.xIs]Summary!$E$2:$E$10000;"=54-42")

Ecmu B daiine «ACAD_EXEL_stepl.xls» B CTpOKe BCTpeuaeTCsl Ha3BaHHe
610Ka "[lepexod0 MmeOHbili D-D"( cmonbey «A»), 3HaueHUsI JUAMETPOB
nepexoguuka  "54-42"  (cmonbey «E»), B  sueiiky «C84»  (aiina
«CMeTa_110_pacxoHbIM_MaTepuajiam.xIs» pubaBisieTcs e[UHUIIA.

YrobObl MCKIIOUATH W3 KOHEUHOW CMeThl (DOPMY/bl U OCTAaBUTH TOJILKO
OKOHUaTe/ibHble pe3y/bTaThl B BUE YUC/IOBbIX 3HAYEHUM HCII0Ib3yeM Makpoc MS

Visual Basic :

Sub cxema()

Application.ScreenUpdating = False
ActiveSheet.Copy After:=Sheets(Sheets.Count)
Cells.Copy



Cells.PasteSpecial Paste:=xIPasteValues
ActiveSheet.Move
Application.ScreenUpdating = True
End Sub

[yt ynobcTBa 3amycka Makpoca Ha3HauaeTcsl ropsiyasi KIaBHIIIa.
B pesynbTaTe nosyuaeM (aiis ¢ 1[udpoBeIMU 3HaUEHUSIMU, Oe3 (opmys B
siuerKax Y CBsA3eM C IPyTMMU (paityiaMu.
AJITOpUTM [IeUCTBUS MPU pacueTe TOTOBOU CXeMBbI CJIeYHOLLHN:
1. KonnpoBanue cxemsl B pacuetHbil (aiin./ ABTOKA/I/
2. 3anyck AutoLisp nporpammbi( KHOMKa B aBTOKaze). /ABTOKA/L/
3. Beibop THMa cxeMbl B [AMA/JIOTOBOM OKHe(CpegHeTeMmIlepaTypHasi WM
Hu3kotemneparypHasi). /ABTOKAJI, npu Haxatuu OK cpeacTtBamu
AutoLisp oTkpbiBatoTcs aiinbl Excel/
4. 3anyck makpoca Excel ropsiueit knaBuieit. /Exel/.
[Tonyyensle fjaHHbIE U3 CMeThI (hopmaTa xIs UMIIOPTUPYIOTCS B IIPOrpamMmy
«1C npeprnpusitie» W HWCIOMb3YIOTCA U1 COCTaBJIeHHST KOMMepPYeCKUX

AOKYMEHTOB (HaanMep BLICTaBJ/IeHHE CcUeTa KJII/IEHTY).

MuHMMH3anUsa BO3MOXXHBIX OIIH00K MPH 33/JaHNHU JAHHBIX

Ba)kKHO MMOHMUMATh, UTO B PYYHOM METO/I€e T0/ICUeTa, BO3MOXKHOCTh OIIUOKH
COCpeIoTOUeHa B MEXaHWYeCKOM TI0/[CUeTe U COPTUPOBKEe JAHHBIX. BeposiTHOCTh
COBEPIIUTH TaKyH OIIMOKY JOCTaTOUHO BBICOKA.

B mnporpamMHOM criocobe 00paboTKe [AaHHBIX OIIMOKa TOZCUeTa
WCKJTIOYAeTCsI, HO COXPAHSIETCS PUCK COBEPIIUTH OIIMOKY MPY 3aZlaHUM JAHHBIX B
0/10KH.

B03MOXKHBIE CUTYAL[UH:

- HEMOYHO 3a8e0eHbl YUCA08ble 3HAUeHUs]
B /laHHOM CjTydae BCe 3aBUCUT OT aKKYPaTHOCTH OTIepaTopa.
Bo3MO)KHa aBTOMATHU3UPOBAHHAs TIPOBEPKAa 3aBe/leHHBIX 3HAUeHWM
aTpubyTOB.

- Hé 8Ce 3HaueHuA ampu6ymoe 3a8e0eHbl 8 cxemy



B ¢aiine mabnoHa B arpubyTax ycTaHOB/IeHO 3HaueHWe “#”. Ero
Ha/IMuKe B W3BJIEUEHHBIX JIaHHBIX OTC/IEXKUBAETCS U B KOHEUHOM (haiiie

CMeTHhI TIOSIBUTCSI COOTBETCTBYHOIIIEe yBeZoMmieHue (puc. 13).

wpugr Bupasnmsarine Hncno Crun Sueiixn Pejakuposarin
< | =ECNW((CHETECAMMH([ACAD_EXEL_stepl.xls]Summary!$8$2:$1510000;"#"))>0;" HE BCE 3HAYEHWA 3ABEAEHLI";"OK")

e H 1 K L " N o 3 a R B

X779 0E933
OE428 0E834
X815 0M280

OEBE1 0832 [Cbe see swacermn sasenens [no crenHETEMNEPAYPHOMY KOHYPY |

1.00| 1.00| 3.30| XB500 OEB35 OEB87 | HE BCE 3HAYEHNSA 3ABELEHbI \noHMaKDTEMnEPAWPHDMy KOHYPY.

1.00| 1.00| 330 OEBES 0834

1.00] 1.00] 3.30] X819 0833 €885
1.00| 1.00| 3.30| OEB89 0£930

1.00] 1.00] 3.30] XB197 om281
1.00| 1.00| 3.30] OEE83 0832

1.00| 1.00| 3.30| OEB34 0836
1.00| 1.00| 3.30| OEzEE oM358

Puc. 13. YBegomiieHure 00 orrbke

- 8 ¢haline npucymcmeyrom 640Ku He 8xoosiujue 8 cxemy.
BHeceHne cxembl B pacueTHbIN (halis MyTeM KOIMMPOBaHWs BbIOpaHHOM
00/1aCcTH UCK/TFOYaeT TOsIB/IeHHe TIOCTOPOHHUX OJIOKOB € aTpubyTamu.
B yc/10BHBIX 0003HaUeHUSIX MCITOMb3YIOTCS He O/I0KU C aTpUOyTaMu, a UX

n3obpaxenue B Bujie WMF (atina.

- NPOMEeJCYMOUHbIll pacuemHbill ¢paiin He 06HOBU/ACS NpU u3e1eYeHUU OaHHbIX 8
HO@bIll pacyem nonadym ycmapesuuue 0dHHble.
Takast cuTyalyst BO3MOXKHA eC/Id TPOMEXXYTOUHbINA pacyeTHbIN (aii 1o
KaKMM-TO MPUYMHAM OTKDBIT U €ro Tepe3anvcb HeBO3MOJKHA.
Ons TOTO YTOOBI OTCJIe[IUTh 5TO B ¢arine
«CMeTa_I1i0_pacxoAHbIM_MaTepuanaM.xls» crpaBa ot paboueil Tab/ULbI
yKa3bIBaeTCsl TOYHOe BpeMsi CO3JjaHUsi TIPOMEXYTOUHBIX (haiiioB, OHO

JIOJDKHO COOTBETCTBOBAaTh TEKYIlleMy BpeMeHU pacyeTa.



OTO JiesiaeTcs ¢ MOMOIIBI0 Makpoca Excel:

Sub Auto_open()

Bet F50 = Createfbject("Scripting.FileSystemODbiect™)

Bet File = FSO.GetFilEt"'C:\ABToPacqe:rI‘Hm:aEmna\RCAD_EXEL_stepl.xls"J "TyT OyThH M MMA daina
[R1] = mStr & " " & File.DatelLastAccessed & vbCrLf
Set File = FSO.Ge:FilEi"'C:\RBTDPacqeTI‘M..T;aﬁmxa\ACRD_EXEL_SEE;.’L_NIZ.xls") 'TYT OYTE M MMA Gaina
[R2] = mStr & " " & File.DatelLastAccessed & vbCrLf

End Sub
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Puc. 13. YBegomieHue o6 oimoke

Mo>KHO OTC/IeUTh BpeMsa W [OaTy H3BJ/IEUEHHBIX [OJdHHBIX Hd KOTOPBIX

OCHOBAH pac4eT.

HamnpaB/iieHusi oONTUMHU3ALMU KOMILIEKCa MPorpaMm

Ham BupgsATCcd [Ba HarpaB/ieHUs] ONTUMU3alMU KoMILieKca. [lepBbii
HarucaTh TO/IIPOrpaMMy OTC/IeXKUBAIOIIYI0 BO3MOYKHOCTh 3aBej/leHHsI B aTpUOYThI
TOMBKO  (DUKCHpPOBaHHble 3HAueHWs, Ha TpuMep [ JUaMeTpOB —
{10,12,15,18,22,28,35,42,54,67,80,92}.

Co3paTte Mapkep MOJCBEYMBAIOIIMM He 3aBe/leHHble 3HAUeHHs Ha CXeMme,

9TO A44dCT BO3MOKHOCTb 6bICTpee OTBICKHMBATH UX Hd CXeMe.

Bropol BapvaHT ONTHMH3ALMM COCTOWUT B cieAyroleM. TexHuYecKoe
3aZlaHye TI0 JJaHHOMY TIPOeKTY TIpe/lyCMaTpuBaso pacueT AJIMH TPyOOMpOBO/IOB TI0
3HayeHUI0 aTprbyTa 6Jsi0Ka - 1o 3aZJAHHOMY UKCIOBOMY 3HaueHH!o, (3TO CBSI3aHO C
METO/IUKOM BBIUEPUMBAHUS CXeMbl WH)KeHEePOM-XOJOAWIBIIMKOM), HO OoJiee

MNepCrieKTUBHbBIM BHUAWUTCA BO3MOXHOCTb CUHMUTBIBATL [JIMHY TPY6OHPOBO,Z[E:1



HETI0CPe/ICTBEHHO C J/HbI 3D-TTOMIMHUKM Ha YepTeXke, Tak Kak 3T0 OyJeT UMeTh
Oosee TOUYHYIO TIDUBSI3KY K 3/eMeHTaM KOHCTPYKUWU 3[aHUS W TI03BOJIUT

130e>XKaTh BO3MOXKHBIX OILIMOOK IMpH BBOJi€ UMCJ/IOBBIX 3HAUEeHUM.

[IpunoxxeHus
Ko nporpammsl ijisi ;Ua/IoroBOro 0KHa Ha s3bike DCL.
dia : dialog {
label =" Pacuet ruspaBIMueckoi cxemMsl';
fixed_height = true;
: spacer{height=1;}
: image {height = 8;width = 17;color = 0;key = "GID";}
: boxed_column { label = "BriGepure pacunTbiBaeMbIii KOHTYP";
: radio_row {
radio_button {key = "ST"; label = "cpegHeTemrepaTypHbIi
"}

: radio_button {key = "NT"; label = "Hu3koTemnepaTypHbIii"; }

: spacer{height=5;}

: radio_row {

:text {label =" ";}

: toggle { label = "oTkpeITb CMeTy o pacxoaHbiM MaTepuanam'; key = "XLV"; value
= 0°; }
}
: spacer{height=2;}

s Tow {
ok_button;
cancel_button;
}

}



Kop nporpammbl Ha AutoLisp

(defun C:SHS()

;3;--- Load the dcl file
(setq dcl_id (load_dialog "dia.dcl"))

(setq onof 0)

;3;--- Load the dialog definition if it is not already loaded
(if (not (new_dialog "dia" dcl_id))
(progn
(exit)

;;;--- If an action event occurs, do this function
;(action_tile "ST" "(setq ddiag 2)(saveVars)(done_dialog)")
;(action_tile "ST" "(setq ddiag 1)(done_dialog)")

(setq what_next 8)
(while (< 2 what_next)

(start_image "GID")

(setq rix (dimx_tile "GID"))
(setq riy (dimx_tile "GID"))
(slide_image 0 0 1000 100 "GG")

(end_image)

(action_tile "ST" "(setq on_rad $key)")
(action_tile "NT" "(setq on_rad $key)")
(action_tile "XLV" "(setq onof $value)")

;(action_tile "accept” "(done_dialog 1) (ok_tab)")

(action_tile "accept" "(done_dialog)")



(action_tile "cancel" "(exit)")

(setq what_next (start_dialog))

)
(unload_dialog dcl_id) ; Unload the DCL file

; (setq relst ret_valuel)

(princ onofxl)

(if (= on_rad "ST")
(progn
(command"-dataextraction")
(command"C:\\ABtoPacuetI'npaBmka\\[ZVL_HIDRA.dxe")
(command"YES")

)

(if (= on_rad "NT")
(progn
(command"-dataextraction")
(command"C:\\ABtoPacuetl'uapaBauka\\IZVL_HIDRA_NIZ.dxe")
(command"YES")

)

(if = onOF "1")
(progn

(startapp "C:\\Program Files (x86)\\Microsoft Office\\Officel4\\excel.exe""C:\\
AgtoPacuetl'napaBmuka\\ACAD_EXEL _step1.xls C:\\ABtoPacuetI'ngpaBiuka\\
ACAD_EXEL_stepl_NIZ.xls C:\\ABToPacuetl'uapaBinka\\

CMmeTa_1o_pacxoHbIM_MaTepuanam.xls™)
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BBepeHue

Mpwn paboTe C NpoekTaMun CNOXKHbIX 06BbEKTOB 6ONBLLLIOro YMcaa NPOEKTUPOBLLNKOB
[OCTAaTOYHO aKTyaJIbHOM CTAHOBUTCA 3ajayvya ONTMMMU3aLNN BHECEHUS OAHHbIX U3
rmaopaBanyeckon cxemMbl 06 bekTa NPOEKTUPOBAHNS, BbIMOJHEHHOW B NporpamMme
AutoCAD, B creumann3npoBaHHble NPOrpaMMbl COCTAB/IEHUA CMETHOIO pacyeTa
[aHHbIX O PAacXOAHbIX MaTepmnanax. O4HUM 13 NMyTen peanmsaunn 3TON 3a4a4n n
3aa41 COCTaBJIEHNS cneunduKkaummn YyepTexa aBasieTCcsa n3BneyeHne aTtpmbyTUBHbIX
OaHHbIX CneLmnanbHO ONMMcaHHbIX 6/10KOB.

3agada nepenayn AaHHbIX U3 0QHOM NPOrpaMMbl B APYryto pellanacb npu
pa3paboTke 60sbLWOro NporpaMmMHoro Kkommnsekca «AlMOPEOC» [1-6], a Tak>ke npwu
onpeneneHnmn 3KOHOMMNYECKON 3MPEKTUBHOCTU PA3JINYHBIX PACYETHbIX CXEM B
pPa3INyHbIX NMPOrpaMMHbIX KoMmnsekcax [7 - 11].

Llenb paboTbl - oNnTUMM3aLmMa BHECEHNS OaHHbIX B TMOPaB/INYECcKYo CXEMY B
nporpamme AutoCAD c nocneayouwmm n3saevyeHneM OaHHbIX B CMeTYy pPacxXoLHbIX
MaTepunanos B popmaTe Xls.

FmaopaBnanyeckas cxeMa (OpeoHONPOBOAOB BXOAUT B COCTAB MCMOJIHUTENIbCKOWN
NOKYMeHTaLWn NpoeKTa N 0OTHOCUTCA K NAToMy pa3neny 5 «Moapasnen 5.3.5.
Cuctema xonoaocHabxeHus». NMpumepbl FMAPaABANYECKUX CXEM MPUBEaEHbl Ha puc. 1.



Puc. 1. lNpnmMmepsbl rngpaBaNyecKnx cxem npmBeneHsl

CxeMa BblyepymBaeTcs B cucteme AutoCAD ¢ ncnosnb3oBaHneM 6/10K0OB OTAE/bHbIX
anemMeHTOB. Mocne 3Toro Heo6xo4MMO BbIMOJIHUTL NOACHYET PacXo4HbIX MaTepnasoB
(3N1eMeHTOB) CXeMbl, UX COPTUPOBKY N NOMeLleHne B Tabanyy cneynpunkaumn. 3aTtem
Te )Xe OaHHble BbuBatoTcs B «CMeTy pacxoaHbIX MaTepuasnos» B hann popmaTa Excel
N B faJIbHENLLEM KOPPEKTUPYIOTCH NPU CO34AHNN KOMMEPYECKUX NpenoXXeHuin
(nokymeHTOB). CMeTa He aBndeTCa crneynpunKkaumen 4eptexa, Ho npeasiaraemMbiin
crnocob nsesevyeHnsa faHHbIX MO3BOAAET NPU HEOO6XOONMOCTUN BHECTU UX 3HAYEHNA 1 B
cneuyndukayunio YepTtexxa, BbinosiHeHHYto no MNOCT.

HamMmun npennaraetcsa BHECTU B UcnosiblyemMble cuctemon AutoCAD 610Kun
crneynasbHble NMoas onMcaHusa Ha3biBaeMble «aTPUbyThI». DTO NMO3BOASET YNPOCTUTb U
cucTeMaTU3MPOBaTb OhopMIIEHME KaK CaMOW rpanuveckon cxembl, a Takxe gaet
BO3MOX>XHOCTb B aBTOMAaTUYECKOM peXXmnme nosyv4aTb Heobxoanmbie OaHHbIE B
TabnmyHom BUAae.

Ona n3pnevyeHnsa OaHHbIX U3 YepTexa byaem ncnosnb3oBaTb 3apaHee HaCTPOEHHbIN
dann bopmaTa “dwg”. B HEFO HY>KHO ByaeT BHECTU PACHETHYIO CXEMY MyTEM
CTaHOApPTHOro KONMpoBaHUA AaHHbIX (Ha)xaTme knasuw Ctrl+C nnn Ctrl+V).

Insa 3anycka npouecca UcnosibdyemMm nporpaMmmy, HanmcaHHyo Ha BHYTPEHHEM SA3blKe
AutolLisp, onsa yonobcTBa nHTepdenca Tak e HanmcaHa nporpamma(dcl) ansa eeiBoaa
Ananorosoro okHa B AutoCAD.

bnoku c anMGVTaMM KakK 2JieMeHTbl rMApaBﬂM‘IECKOﬁ CXeMbl.

InemMeHTaMm cxeMsbl B hanne popmaTa “dwg” aBNAOTCS AMHaMmyeckme 610K ¢
aTpubyTamun. 3agaHue 3HavdeHUn atpnbyTos 6510Ka NO3BOSIAET HaM U3BJIeKaTb U3
yepTexxa rotoByto 6a3y OaHHbIX.

Kak npaBunao, Ha 4epTexe nMmeeTcs 6 Tunos TpybonpoBoaOB:
- XuagKocTHas Tpyba cpeaHeTemnepaTypHas. Tar atpubyTta - CT XK,
- XXKNAKoCTHas Tpyba HU3KotemnepatTypHas. Tar atpubyTta - HT )XK,

- Tpyba Ha BcacbiBaHME KOMIPEccopa cpeaHeTeMnepaTtypHas. Tar atpubyTa -
CT BC,

- Tpyba Ha BcacbiBaHNE KOMIMPECcopa HU3KoTeMmnepaTypHas. Tar aTpubyTa -
HT K,

- Tpyba Ha KoHAeHcaTop cpeaHeTemrepaTypHas. Tar atpubyTta - CT K,



- Tpyba Ha KOHAEHcaTop HU3KoTemMnepaTypHas. Tar atpubyTta - HT K.

OnameTp Tpybbl MOXKET NPUHMMATb OAHO U3 12 BO3MOXXHbIX 3Ha4YeHUn gnameTpa - 10,
12, 15, 18, 22, 28, 35, 42, 54, 67, 80 n 92.

na BHeceHUA OaHHbIX NCMNOJb3yeTCA ANHaMmnyeckmm 610K ¢ anl/I6yTaMI/IZ

Puc. 2. AJnHammnyeckmnin 610K

3T0 NO3BONISAET HE TOJIbKO CYUTbIBATb AaHHble U3 6/10Ka, HO N U3MEHSATb NOJIOXKEHNE 1
yrojl NOBOpPOTa 3Ha4YeHun aTpmbyToB «No MecTy» (puc. 3).

Puc. 3. N306paxkeHne guHammyeckoro 6s10ka Ha cxeme

Pa3Hbi uBeT oTobpakeHna aTpubyTa onpenenseT K kKakoMmy Tpybonposony
OTHOCUTCHA 3HaYeHne (XKMAKOCTb, BCaCbiBaHMUE, KOHAEHCATOP).

Takum o6pa30M Mbl MOJTly4a€eM BO3MOXHOCTb U3BJ1€4Yb OaHHbIE B CMETY PaCXOOHbIX
MaTepuanos C y4eToM gnameTpa U PYHKLUMNOHAIbHOI0 UCMNOJib30BaHUSA pr6bl.

Ucnonb3yembie TunoBbie 6J10KN cxeMbl
Bnok «Tpyba megHas» Ha cxeme obo3Ha4aeTCs .

3aBoOnNTCA 3HaYEeHME AMaMeTpa U OJIMHa y4acTKa Tpybbl B Tar COOTBETCTBYOLW NI
TNy Tpyo6LI.

Mpumep 3anonHeHnsa aTpmbyToB B10Ka B AMasIOFrOBOM OKHE Ha YepTexxe npmeeneH Ha
puc. 4:

Puc. 4. MNMpumep 3anosiHeHna aTpnbyTtos 6510ka «Tpyba meaHas»
Bnok «Yrosok megHbivi 90» Ha cxeMe o603HavaeTCH

3aBoaunTCA 3HavYeHue anameTpa (16) n konan4ecTso (2) B Tar COOTBETCTBYOLWUNA TUMY
TpybbI (puc. 5).

Puc. 5. Mpumep 3anonHeHna atpnbyTosB 6510Kka «Yrosok megHbivi 90»



Bnok «llepexogHnK MeaHbIV» Ha cxeme obo3HavYaeTcH

Brnok «llepexoaHUK MeaHbIVi» onpeaenseTcs AByMS AMaMeTpaMu U 3adaHne Nx B
aTpMbyTOB NOBLILLIAET PUCK OWINOKK. [115 NOMOLLM NMPOeKKTUpPoBLLMKaM bblina
BblbpaHa AMCKpeTHaa hopMa BBOJA 3HAYEHUI U3 OKHa Bbibopa (puc. 6):

Puc. 6. OkHo Bbibopa anameTpos 610Ka «[lepexoaHNK MeaHbI»

Co3paeTtcsa 610k («[lepexog meaHbIVi») HE coaepxawmnn B cebe HU4Yero Kpome eule
oaHoro 6bnoka («lepexoa meaHbIvi D-D») coaep»xallero ToNbkKo aTpubyT. B pa3Hbix
oTobparkeHuax (BuanmocTax) (visibility) 6noka «llepexoa meaHbIVi» BHECEH OAUNH N
TOoT-XXe 6ok - «[lepexoa meaHbivi D-D» ¢ aTpnbyToOM, HO C pa3HbIMX 3HAYEHNSMN
aTpubyTa. OTO NMO3BOSISAET COXPaHUTb OAUH N TOT e Tar Tag(CT >K) no koTopomy
OyayT OTCOPTUPOBaHbLI pe3ysibTaTbl, HO MPY 3TOM Ka)XAbl pa3 BblbpaTb Heobxoanmoe
3Ha4YeHune npegiaraeMbix nNepexogHbiX ouamMeTpoB.

Puc. 7. OKHO 3agaHng aTpmnbyToB «lepexogHUK MegHbIV»

Bnok «Bubporacntesib» Ha cxeme obo3HavyaeTcs , a B Ka4yecTse aTpubyTa
3a[aeTCsa 3HavYeHne amameTpa Tpybbl n aTpmbyT COOTBETCTBYOWMUA TUNY TPYObI
Bubporacutens (puc. 8).

B onanoroBomM okHe puC.8 ona npmMmepa 3ajaH AMameTp cpefHeTeMrnepaTypHON
Tpybbl Ha BCacbiBaHWE PaBHbIM 12 MM.



Puc. 8. OKHO 3agaHuna aTpubyToB «Bubporacutesns»

BNnok «TpoViHUK MeaHbIVi» Ha cxeMe obo3HavYaeTcsa B kadecTBe aTpubyTta
3ajaeTcsa amameTp.

Bnok «BeHTW/b LapoBovi» Ha cxeme obo3HavyaeTca 3afaeTcsa 3HavYeHne
AnameTpa B aTpnbyT COOTBETCTBYOLWMNA TUNY TPYObI.

Bnok «®ubTp XXUAKOCTHOM» Ha cxeMme ob03Ha4YaeTCcsa 3a[aeTcs 3HavYeHue
AnameTpa.

bnok «Llymornywmntesb» , 3afaeTCd 3Ha4YeHne gnameTpa.

Bnok «KnanaH LLipeaepa» Ha cxeMme ob6o3HavYaeTCca noacymnTbiBaeTcs obuiee
KOJIN4eCTBO (COOTBETCTBYET YMCY OAHOMMEHHbIX BJIOKOB)

Bnok «KnanaHHbIVi y3es1 TES-2» Ha cxeme ob603Ha4YaeTCcs , B KayecTBe aTpubyTa
yKa3blBaeTCs HOMep KJanaHa

Bnok «KnanaHHbIVi y3en TES-5» Ha cxeMme obo3HavaeTcs , B KadyecTse aTpubyTa
yKa3blBaeTca HOMep KJlanaHa

BNoK «3/1eKTPOHHbLIN pacwmpuTesnibHbln BeHTUIb AKV10» Ha cxeme
obo3Ha4aeTCcs , B KayecTBe aTpmbyTa yKa3biBaeTCa HOMep KsarnaHa

BNnoK «3/1eKTPOHHbIV pacLunMpuUTesibHbIVi BeHTUJIb AKV15» Ha cxeme
obo3Ha4aeTCcs , B KayecTBe aTpmbyTa yKa3biBaeTCa HOMepP KJanaHa.

Bnok «CosieHoaHbIVi BeHTu/1b ERV3» Ha cxemMme obo3HavyaeTcsa , 3aaeTcs
3Ha4YeHne gnameTtpa TpybbI.

Bnok «CosieHovgHbIVi BeHTu/Ib ERV6» Ha cxeme obo3Ha4vaeTcs , 3a4aeTcs
3Ha4YeHne gnameTtpa TpybbI.

Bnok «Perynatop nasneHus kurieHuss KVP» Ha cxeMme obo3Ha4vaeTcsa , 3ajaeTcs
3HaYeHne gmnameTpa TpyObl.

FoToBas cxema cobmpaeTca nx aTnux 16 TMnosbiX 6/I0KOB U COXPaHAETCA B HOBbIN
dann «PacyeTHbIn hann.dwg». B HeMm bygeT yoobHO NpoBeCcTn n3BseYeHne gaHHbIX
«OAHUM Ha)KaTUEM KHOMKW» TaK KakK OH 3apaHee A1 3TOro HaCcTpPOoEeH.

®ann ona nienedeHns gaHHbiX (PacyeTHbIM hann.dwg) nBnekaerT :

1. Ha3BaHusa 610KOB.



2. Tarn atpnbyTos.
3. 3Ha4yeHus aTpmbyToB B10OKOB.

HacTponkun nisnedvyeHnsa faHHbIX COXpaHeHbl B hann B hopmaTe “dxe”. Mpwn
ncnosib3oBaHUM KoMaHAbl «_dataextraction» B nporpamme AutoLisp B Ka4yecTBe
HacTpoek byneT ykasaH ann “IZVL HIDRA.dxe":

(command"-dataextraction")
(command"C:\\AsToPacyetlnapasinka\\lZVL _HIDRA.dxe")
(command"YES")

Ona ynobcTBa 3anycka nporpaMmsl AutoLisp co3maHa n HacTpoeHa Ha 3anyck
nporpamMmMbl HOBast KHOMKa B MeHto rnporpaMmsel AutoCAD.

Onsa Bblbopa BapnaHTOB paboTbl NporpaMmmbl 3anNporpaMmpoBaHO ANasioroBoe OKHO
rnpueeneHHoe Ha puc. 9.

Puc. 9. OKHO 3aaaHns BapmaHToB paboThl

Mpwn BbIbOpPE CpefHeTEeMNepaTypPHOro KOHTYpa AaHHble U3BJIEKAOTCA B (han
«ACAD_EXEL stepl.xlIs».

Mpwn BoiIGOpe HN3KOTEMNEPATYPHOro KOHTYpa B hann «ACAD_EXEL stepl NIZ.xlIs».

YcTaHOBKa ranoyvku «OTkpbiTb CMETY M0 pacxoAHbIM MaTepuasiaM» aBTOMaTUYEeCKN
oTKpbiBaeT ansibl «<ACAD_EXEL stepl.xls», «<ACAD_EXEL_stepl_ NIZ.xls»,
«CmeTa_no_pacxofHbIM_MaTepuanam.xls».

3T hannbl Haxo4ATCA Mo 0AHOMY MocToAHHOMY agpecy (C:\ABToPacuyeTlnagpasnnka)
N MPU Ka>XA0M HOBOM pacyeTe ux coaep>xaHne obHoBsSeTCS.

OO6paboTka maHHbIX cpepacTBaMu MS Excel

®annbl «<KACAD_EXEL_stepl.xls», «<ACAD_EXEL_stepl_NIZ.xls» -npoMe)xyTo4HbIe
hannbl N3BN€YEHHbLIX OAHHbIX.



Puc. 10. Copep>xxaHune dannos Excel

YucnoBble AaHHble (3Ha4YeHNs aTpMbyTOB) N3BNEKAOTCHA aBTOKAA0OM KaK TEKCT 1 Ans
danbHenwen obpaboTkm nx Tpebyetca npeobpasoBaTb B HMcnosonm dopmat. Ans
npeobpa3oBaHns BCEX 3HAYEHUN Tabauubl B YAC/I0BON DOPMAT MOXKHO YMHOXUTb BCe
3Ha4yeHunsa a4eek Ha 1 (puc. 11).

Puc. 11. Conep>xaHune annos Excel nocne nx Hopmaanmsauyum

9T npeobpa3oBaHNA COXPaHATCHA BO BKNnaake «Lngppa» danna
«CmeTa_no_pacxofHbIM_MaTepunanam.xls» , 1 nponcxonat aBToMaTUYECKN NpU
OTKpbITUK hanna.

B cMeTy pacxoLHbIX MaTepunasioB faHHbIE MO AJINHE PAa3J/INYHbIX YY4aCTKOB
Tpybonposoaa nonagatoT € ncnosib3osaHnem pyHkunm «CYMMECJIMMH» ycnoBHoe
CYMUpPOBaHME C HECKOJIbKVUMN YC/IOBUAMMU.

Hanpumep f4einka «C8» (panna «CMeTa_No_pacxonHbiM_MaTepuanam.xls» conepxmt
opmyJy :

=CYMMECJINNMH(ungpal! $E$2:$E$10000;[ACAD EXEL stepl.xls]Summary!$A$2:$A$100
meaHas";ungppal!$B$2:$B$10000;"=10")

DTa CTpoKa 03Ha4aeT, 4To ecnun B (hanne «ACAD EXEL stepl.xls» B ctonbue «A»
BCTpeyaeTcsa TekcT "Tpyba megHas" (Ha3BaHue 6510Ka), NPy 3TOM B A4enke «B»
(AmameTp XMOKoCTHOro Tpybonposoaa) CToUT 3HavyeHue 10, TO AaHHble S4enkn «B»
CYMMUPYIOTCA B A4enKy «C8».

HdaHHble onsa cymmmnpoBaHusa 6epyTcsa U3 BKNagku «Lugppa» - ...
uneppal!$B$2:$B$10000... Tak Kak apupmMeTnyeckne 0encTBma MOXKHO NPOBOOUTb
TOJ/IbKO C J@aHHbIMU NepesBefeHHbIMU B YNC0BOW hopMarT.

Puc. 12. lNoACHeHUA K anropuTMy peasamsaumm pacyeTa

Ha y4yacTke TpybornpoBoga Tak)Xe 3afaeTcsd MOWHOCTb XapakTepexyloLwas Ternjaosoe
Hanps>xeHue Ha y4acTke(3500 BT), HO B cMeTe pacXxo4HbIX MaTepuasioB 3TU 3Ha4YeHUs
He NCMNOoJb3YIOTCA.



B cTpokax, roe HeobxoauM noacyeT KOJIJIMYECTBa 3JIEMEHTOB CXEMbI(BEHTUIN,
KnanaHa, cofleHonabl U.T.4.) ncnosb3yeTcs dyHKunsa «CHETECNMH»,

Ha npumep:

=C HIE'TECJ'II/IMH([ACAD_EXEL_stepl_NIZ.x/s]Summary!$A$2:$A$1 0000;"lMNepexon
meaHbivi D-D";[ACAD EXEL stepl NIZ.xIs]Summary!$E$2:$E$10000;"=54-42")

Ecnn B channe «<ACAD EXEL stepl.xls» B CTpOKe BCTpevaeTcs Ha3BaHue Bnoka
"Mepexon meaHbivi D-D"( cTonbey «A»), 3Ha4eHNA ONaMeTpPOoB nepexoaHnka "54-42"
(ctonbeu «E»), B a4einky «C84» panna «CMeTa_No_pacxoAHbIM_MaTepuanam.xls»
npunbasnseTcsa eguHuLa.

YT06bl MCKNIOYNTb N3 KOHEYHOW CMETbI (POPMYJIbl U OCTAaBUTb TOJIbKO OKOHYaTesbHble
pe3y/ibTaTbl B BUAE YMC/IOBbIX 3HAYEHM NCNosib3yeM Makpoc MS Visual Basic :

Sub cxema()

Application.ScreenUpdating = False
ActiveSheet.Copy After:=Sheets(Sheets.Count)
Cells.Copy
Cells.PasteSpecial Paste:=xlIPasteValues

ActiveSheet.Move

Application.ScreenUpdating = True

End Sub

Ona ynobcTBa 3anycka Makpoca Ha3HavyaeTcs ropsvas KiasuLla.

B pe3ynbTaTe nosydaemM pann C unpoBbiMn 3HavYeHUAMIN, 6e3 hopMy B A4ENKaX U
CBA3en C opyrumu annamu.

ANropuT™M 0EencTeBmsa Npu pacyeTe roTOBON CXeMbl CefyoLnn:
1. KonupoBaHue cxeMbl B pacyeTHbIn hann./ABTOKAL/
2. 3anyck AutolLisp nporpammsbl( KHonkKa B aBTokaae). /ABTOKAL/

3. Bbibop Tna cxemMbl B AMa/IOFOBOM OKHe(CcpeaHeTeMnepaTypHas nau
HU3KoTemnepaTtypHas). /ABTOKAL, npn HaxaTtun OK cpeactesamu AutolLisp
OTKpbIBalOTCSA hannbl Excel/



4. 3anyck Makpoca Excel ropaden knasuwen. /Exel/.

MNony4deHble OaHHbIE N3 CMEeTbl hopMaTa XIS MMNoOpPTUPYOTCA B NporpaMmmy «1C
npeanpuaTue» N UCNosb3yrTCA ON1A COCTaB/IEHNA KOMMEPYECKUX OOKYMEHTOB
(HanpuMep BbICTaBJIEHME CHETA KJIMEHTY).

MuHMMM3ALMA BO3MOXKHbIX OLUMOOK NpM 3a4aHUM OaHHbIX

Ba>XHO NOHMMaTb, 4TO B py4YHOM MeToAe noacyeTa, BO3SMOXKHOCTb oLNBKM
cocpenoTo4YeHa B MexaHM4YeCKOM noacyeTe N COPTUPOBKE AaHHbIX. BeposaATHOCTb
CcoBepLWNTb TaKylo OLLII/I6Ky OOCTaTO4YHO BbICOKa.

B nporpammHomM cnocobe ob6paboTke AaHHbIX oWMbKa noacyeTa UCKOYaeTCs, HO
COXPaHSEeTCA PUCK COBEPLUNTL OLLINOKY NMpu 3a4aHnn AaHHbIX B 6J10KW.

Bo3MOXXHble cuTyauunn:
- HETOYHO 3aBeeHbl YUC/10Bble 3Ha4YeHns
B naHHOM c/ly4Yae BCe 3aBUCUT OT aKKypaTHOCTW onepaTopa.

Bo3Mo)XxHa aBTOMaTU3NpPOBaHHasA NPOBEPKa 3aBeAEeHHbIX 3HAa4YeHUN
aTpnbyTOB.

- He BCe 3Ha4YeHus1 aTpnbyToB 3aBeEHbI B CXEMY

B panne wabnoHa B aTpnbyTax ycTaHOB/IEHO 3Ha4vYeHue “#”. Ero Hann4me B
N3BJIEYEHHbIX OAaHHbIX OTC/IEXXNBAETCHA U B KOHEYHOM (hpansie cMeTbl MOABUTCS
COOTBETCTBYIOLWEEe yBegoMNeHue (puc. 13).

Mage noffpund or type unknown

Puc. 13. YBegomneHune o6 owndbke
- B ¢havizie npucyTCTBYIOT BJI0OKUN HE BXOASALUNE B CXEMY.

BHeceHMne cxeMbl B pacHeTHbIN han nyTeM KONMpoBaHMS BbiIbpaHHON
06nacTn NCKIYaeT NosBAeHMEe NOCTOPOHHUX 6/10KOB C aTpubyTamn.

B ycnoBHbIX 0603Ha4YeHNAX NCMONb3YIOTCA He 610KK ¢ aTpubyTamu, a ux
n3obpaxxeHue B suage WMF canna.



- IPOMEXYTOYHbIV PacYeTHbIV ¢havisi HE 0OHOBUJICS MNPV N3BJIEYEHUN AHHbIX B
HOBbIV pacyeT rnonaayT ycTapeBLune AaHHbIe.

Takas cMTyaumnsa BO3MOXKHA €CK NPOMEXXYTOYHbIA pacyeTHbI dalin rno
KaKUM-TO NPUYNHAM OTKPbLIT 1 €ro nepesanncb HEBO3MOXXHaA.

Ona Toro 4Tobbl OTCNEanTb 3TO B hanne
«CMeTa_no_pacxogHbiM_MaTepuanam.xls» cnpasa oT paboyen Tabnuubl
yKa3blBaeTCs TOYHOE BpeMs CO34aHUSA NPOMEXXYTOYHbIX (panios, OHO
AOJIKHO COOTBETCTBOBATbL TEKYyLLEMYy BpeMeHW pacyeTa.

ITO fgenaeTcs C NOMOLLbIO Makpoca Excel:

Puc. 13. YBegomneHune o6 owmnbke

Mo>XHO oTCNnegnTb BpeMAa U 0aTy U3BJ1Ie4E€HHbIX JaHHbIX Ha KOTOPbIX OCHOBAH pac4eT.

HanpassneHua onTMMU3auuMM KOMMJIeKca nporpamm

Ham BnasaTCcs oBa HanpaBJieHUS ONTUMM3aLLIUM KOMIIeKca. MNepBbll HanucaTb
noanporpaMmmy OTC/JIEXXMBAOLLY BO3MOXXHOCTb 3aBefeHNsA B aTpUOyTbl TONLKO
pnKCnMpoBaHHbIE 3HAYEHNA, Ha NpMMep AN OUaMeTPOB -
{10,12,15,18,22,28,35,42,54,67,80,92}.

Co3paTb Mapkep noacBe4YMBaloLWMA He 3aBeleHHble 3HaYeHUA Ha cxeme, 3TO JacT
BO3MO>XXHOCTb 6bICTpee OTbICKNBAaTb X Ha CXEME.

BTopon BapuaHT onTMMKMU3auUnUM COCTOUT B cnepyrowem. TexHn4eckoe 3agaHune no
OAHHOMY MPOEKTY NpeaycMaTpuBaso pacdeT anamH TpybonpoBOAOB MO 3HAYEHUIO
aTpmnbyTa 6510Ka - N0 3a4aHHOMY 4YUCJ/IOBOMY 3HAYeHUIo, (3TO CBA3aHO C METOANKOWN
BblHEPYMBAHUSA CXEMbI UHXXEHEPOM-XOJI0AUNBLLLMKOM), HO Bosiee NepCrneKTUBHbLIM
BUANTCA BO3MOXHOCTb CYMTbIBATh AJIMHY TpybonpoBoaa HeNnocpeaCcTBEHHO C AJINHbI
3D-noNnAnHUN Ha YepTexe, Tak Kak 3To byaeT nmetb 6051€e TOYHYI0 NPUBSA3KY K
3/1IeMEeHTaM KOHCTPYKLUMUN 30aHUA 1 NO3BOINUT U3bexxaTb BO3MOXHbLIX OLUMOOK Npu
BBO/JE YMCJIOBbIX 3HA4YEHUMN.



MNprnnoxxeHus
Kop nporpaMmbl AN AManoroBoro okHa Ha sa3bike DCL.
dia : dialog {
label =" Pac4yeT rugpaBnmyeckom cxembl";
fixed _height = true;
: spacer{height=1;}
: image {height = 8;width = 17;color = 0;key = "GID";}

: boxed_column { label = "BbibepuTe pacynTbiBaeMbIi KOHTYP";

: radio_row {

: radio_button {key = "ST"; label
"cpegHeTemMnepaTypHbIN "}

: radio_button {key = "NT"; label

"HM3KoTemnepaTypHbIn"; }

: spacer{height=5;}

: radio_row {

: text {label =" "; }

: toggle { label = "oTkpbITb CMeTy No pacxogHbIM MaTepuanam"; key = "XLV";
value = "0"; }

}

: spacer{height=2;}

s row {



ok button;
cancel_button;
}

}

Kopn nporpamMmmbl Ha AutolLisp

(defun C:SHS()

;1:--- Load the dcl file

(setq dcl_id (load_dialog "dia.dcl"))

(setg onof 0)

;;;--—- Load the dialog definition if it is not already loaded
(if (not (new_dialog "dia" dcl_id))
(progn

(exit)

;.——- If an action event occurs, do this function
;(action_tile "ST" "(setq ddiag 2)(saveVars)(done_dialog)")

;(action_tile "ST" "(setq ddiag 1)(done_dialog)")

(setq what_next 8)



(while (< 2 what_next)

(start_image "GID")

(setq rix (dimx_tile "GID"))
(setq riy (dimx_tile "GID"))
(slide_image 0 0 1000 100 "GG")

(end_image)

(action_tile "ST" "(setq on_rad $key)")

(action_tile "NT" "(setq on_rad $key)")

(action_tile "XLV" "(setq onof $value)")

;(action_tile "accept" "(done_dialog 1) (ok tab)")

(action_tile "accept" "(done_dialog)")

(action_tile "cancel" "(exit)")

(setq what_next (start_dialog))

)

(unload_dialog dcl_id) ; Unload the DCL file

; (setq relst ret_valuel)

(princ onofxl)

(if (= on_rad "ST")



(progn
(command"-dataextraction")
(command"C:\\AsToPac4yeTl ngpasnuka\\lZVL HIDRA.dxe")

(command"YES")

(if (= on_rad "NT")
(progn
(command"-dataextraction")
(command"C:\\AsToPac4yeTlngpasnuka\\lZVL HIDRA NIZ.dxe")

(command"YES")

(if (= onOF "1")

(progn

(startapp "C:\\Program Files (x86)\\Microsoft
Office\\Officel4\\excel.exe""C:\\ABToPac4eTl naopasnnka\\ACAD EXEL stepl.xls
C:\\AsToPacyetlngpasnnka\\ACAD_EXEL stepl NIZ.xls
C:\\AsToPacyeTlngpasnunka\\CmeTa_no_pacxogHblM_MaTepuanam.xls")



Mpumep 3an0NIHEHNA AAHHbIX



MeTto/ibI pacueTa MOAMOPHBIX CTeH — KPAaTKUi 0030p my0/mmKaruit

YK 69.059

EBTyimuenko Cepreyi IBaHOBUY

JIOKTOP TeXH. HaykK, npocgeccop, npodeccop Kadeaps! «[IpoMeliiieHHOe U rpaXKaHCKoe
CTPOUTEeNbLCTBO, reoTexHUKa U hyHAameHTocTpoeHue» PI'BOY BO «HOxxHo-Poccuiickuii
rocy/Z,apCTBeHHbIN nonuTexHuueckuii yausepcuret (HIIW) numenn M.U. [TnatoBa» (T.
HoBouepkacck, yi. [IpocBeljenus, 132),

e-mail: evtushenko s@novoch.ru;

Boakos Biagumup CepreeBuu

MarvcTpaHT Kadepbl «[IpoMbIlLI/IeHHOe Y TPaK[AHCKOe CTPOUTEIbCTBO, Fe0TEXHUKA U
¢ynzamentoctpoenue» ®I'BOY BO «HOxHo-Poccuiickuii rocyiapCTBeHHbIN MOJIMTeXHUYeC-
kuii yauBepcuteT (HITN) umenu M.U. InatoBa» (r. HoBouepkacck, yi. [IpocBeijenus, 132),
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CraTbs mocBsIieHa 0630py OTeueCTBEHHBIX U 3apyOeXKHBIX ITyO/IMKALIi
10 pacueTaMm TOAMOPHBIX cTeH. [ToAropHbIe CTeHBI B HACTOsIIIee BpeMsi UMEeIOT
IIIMPOKOe TIpUMeHeHHe B TIPaKTUKe CTPOUTe/NbCcTBAa B Poccum U 3a pyberkoM u

WCTIONB3YIOTCSL TIPU CTPOWTENIbCTBE L[EJIOTO psifla COOPY)KeHHU pPas3/InyHOro
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Ha3HaueHus. CTpemuTe/ibHble TeMIlbl Hay4HO-TEXHUUECKOro Mporpecca u
IIMPOKOe TpUMeHeHWe TIPUHIMIIOB pPallMOHATbHOTO MPOEKTHPOBAHUS Jie/atoT
COBEpIIIeHCTBOBaHWE METO/IOB pacueTa MO/NOPHbIX CTeH BechbMa aKTya/lbHOMU
3azlauen.

ITpoBegeHHBIN 0030p paboT COAEPXKUT KaK Pa3BUTHE TeOPETHUECKUX
WCC/IeJOBaHUM, TaK U pe3y/bTaThl SKCTIePUMeHTabHbIX WCCe/JoBaHUM paboThI
noAnopHeIX cTeH. OOpaijeHo ocoboe BHUMaHWe MyOMMKaI[MsM B >KypHasie
«OcHoBaHus, GyHJaMeHThl 1 MeXaHUKa TPYHTOB», 3HaUMTe/IbHasi YaCTh CTaTeu
KOTOpPOTO NepeBefieHa Ha aHT/IMMCKU SI3bIK U IITMPOKO U3BeCTHa 3a pyOesKoMm.

B cratee [1] H.K. CHuUTKO pa3BHBaeT pelleHrne 00 ompeeaeHuH
OOKOBOTO JjaB/IeHUsI CBIITydero Tejia C yUeTOM CMeIeHUs] K/IWHa CITO/I3aHUs U
TPeHUsI TI0 ero OOKOBLIM T'PaHsSIM IIPH peIlleHWHd ITPOCTPAHCTBEHHOM 3a/laud,
pa3BUBasi TIpe/IJI0’KeHHbIe B [2] peliieHus.

B pab6orax [3 - 7] ®.U. Iluxues u [1.1. SIkoBneB B oT/iure OT paboT
[2, 8] pasBuBaroT pemieHMe 00 ompejeneHMM OOKOBOT'O  /laB/IeHUS
MHOT'OC/IOMHOM 3aChIlKM Ha TMOATOPHYI0 CTeHKY. BHauase pelieHa 3ajjaua Ais
C/lyyasi, KOrZia y CJ0eB OAWHAKOBBIM Yrojl BHYTPEHHErO TpPeHWs, HO DPa3HbIU
00BeMHBIN BeC, KaK 3TO ObIBaeT TIPU yueTe B3BEIMBAIOIEro AeMCTBUS BOJBI
HIDKe YPOBHSI TPYHTOBBIX BOJ. s KaXKIOTO CJIOsi OMpefesisiioT TIIOLaJKA
CKO/Tb>KeHUs,, o0beMHble CUbl U TIOCTPOEHHEM CHI0OBOI0 MHOTOYTO/IbHUKA
orpeJie/ISIFOT PaBHO/IEMCTBYIOIIYIO0 aKTUBHOTI'O /laB/ieHusl Ha MOATIOPHYIO CTEHKY.
AHanmuTHUecKoe pellieHre 3Tou 3a7iaun 06110 TostydyeHo [1.M. SIkoBneBbIM paHee
[7]. [ns ciydas, Korjla y C/JIOMCTOM 3aChIlKA OTIMYAIOTCS (@ U Y, aBTOPbI
pacCcMOTpeny TPU BO3MOXKHBIX TPAaeKTOPUM MPOXOXKAEHUs] TOBEPXHOCTU
CKOJIb)KEHUSI W MeTO/IOM TIOC/e/loBaTe/IbHbIX —TPUOIKeHUN — TIOMyUnIn
JlaB/ieHre Ha TIOAMOPHYH CTeHKY C JI0CTaTOYHOM TOYHOCTHIO W TIPUBE/U [IBa
ripuMepa pellieHusi C KOHKPeTHBIMU UKC/IOBbIMU JJaHHBIMHU.

I1.1. SIkoBneB MpOBEJ OMBITHI 10 WCC/IeJOBAHUIO pabOTHI MOZTIOPHBIX
CTEHOK C OofHOM [9] ¥ [ByMs pasrpyKawlmumu TIuTaMud [4], B KOTOPBIX

5KCIepUMEHTabHO TOMYYU/ PaBHOJEHCTBYIOL[YK0 aKTWUBHOIO J[laBJIeHUs TMpHU



pa3HOM Be/IMUMHE CMeIleHUs] MOANOPHOU CTeHKW. [Ipu cMmeleHUu MoANOpPHOU
CTeHKHM C OAHO U [BYMSI pasrpPy)KaloIUMU TUIUTaMH B TPyHTe 0OpaTHOMU
3aChIMKKM 00pa3ylOTCsl BHYTPEHHsII Y BHEIIHSSI TIOBEPXHOCTU CKOJIb)KEHUSI.
ABTOpPOM HCII0/Th30Ba/IMCh MeC/I03bl U ObUIA TI0/Iy4eHbl SMIOPhl KOHTAKTHBIX
JlaBJIeHUM Ha MOJTIOPHYIO CTEHKY.

B pa6ote [5] BbIMo/HEH aHaMW3 SKCIIePUMEHTATbHBIX paboT pa3HbIX
aBTOpoB [6, 7, 10] u mosiyuyeHbl 3aBUCMMOCTA KPUTHUYECKUX CMeIeHUN B
3aBUCMMOCTU OT pa3HbIX (DAaKTOPOB (ILI€POXOBATOCTb TOATIOPHOU CTEHKH,
CBOMCTB TpyHTa 0OpaTHON 3achIlIKM W JAp.) U PEKOMEH/I0BaHO aKTHUBHOE
JlaBjieHue orpeensTh M0 MoyYeHHbIM opMyJiaMm.

Kneiin I'.K. B mipogo/okeHre paboTel [8] TpeasoKuma CTaTUCTHUeCKUA
MO/AX0/ K BLIOOPY ONTUMAa/bHBIX, C TOUKU 3pEHUsI CTOUMOCTH, pa3MepoB
MOAMNOPHBIX CTeH [11]. Peanuzaiiusg MeToia CTaTUCTUUECKHUX UCTIBITAHUM B BUJlE
a/rOpUTMa MHOTOKPaTHOTO MOJe/IMPOBaHMs BEKTOpa BepOATHOCTU Ha OBM
T03BOJISIET MOJIyYUTh ONTUMAJIbHOE pellleHue.

B onbitax mpoBeseHHbix M.H. BaprunbiM B 1964-1965 rogax [12]
uccieoBasack paboTa TIOATIOPHOM CTeHKW Ha CKaJlbHOM OCHOBaHUM. B
KauecTBe TpyHTa  OOpaTHOM  3achIlIKM  HWCIIO/IB30BaJCs  CyXOM W
BOZIOHACBIIIEHHbIM TecoK. K TIOBePXHOCTM 3aChIlIKA  TPUKJ/aZbiBa/iach
CTYIeHUaTO paBHOMEPHO pacrpe/esieHHas 1o MOBePXHOCTHU MOJie3Hast Harpys3kKa.
Vcrnonb30BaHre  TEH30METPUUECKHMX  MPHOOPOB  TMO3BOJIM/IO  BBISIBUTH
KPHBOJIMHEMHBIM XapakTep SMIOPbl JaBJeHUS Ha TMOJIOPHYI CTEHKY U
pacrioyio’keHre paBHOZEMCTBYOIIeN AaBiaeHus Ha BbicoTe 0,35 — 0,47 h, uto
NIpU  CMeIleHUd TIOJATIOPHOW CTeHKW TIPUBOAMT K yBeJWUeHHI0 OOIIero
OMPOKHU/IbIBAIOLLer0 MOMeHTa. T.0. BbISIBJIEHO HECOOTBETCTBHE JeUCTBUTEbHOU
paboThI TIOTIOPHOM CTEHKH PacueTHbBIM cxeMaM 110 KyJiony.

B ombitax ByrpoBa A.K. [13] monyueHa 3aBUCHMOCTb Ko3(duijeHTa
TOCTeIM OT BeJIMUWHBI J]aB/IeHUs] U YIIJIOTHEHUs TPYHTA 3aChIIKKW U BBISIB/IEH
He/IMHEeWHbIM XapaKTep 3aBUCHMMOCTU TIpeZie/IbHOTO CMeIeHUs TOAIIOPHOU

CTEHKHU OT F]'IY6I/IHI:>I HaX0XOeHHUsI TIOBEPXHOCTH CKOJIbXXEHHA. HPEAHO)KEHEI



4

(dopMysia onpeZiesieHys1 CMelLeHNs MOATIOPHOM CTEHKY XOPOLLO COIJIaCyoLascs
c ombitamMu A.3. 3apxu [14], yTO TO3BOJMWIO MOAYUYUTH (QOpMYyIy AJIs
ornpejie/ieHUs] [aBjleHUs TPyYHTa Ha IIOATNIOPHYIO CTEHKY IIPU W3BECTHOM
CMeILLeHUH C pe3y/IbTaTOM MpHUeMJIEMBIM /IJIs1 TPAKTUYECKOT O IPUMEHEHUSI.

Bypun A.4. [15, 16] npenioKua MCMoO/Ib30BaTh TPYHTOBbIE aHKEphI B
IIOAIIOPHBIX CTEHKAaX C YIPYrMMU KOMIIEHCAaTOpamMu B [OIIOJIHEHUe K paHee
TIpOBeJleHHbIX HccieoBaHui [17]. TTosyueHo BbipakeHUe Ajsi KO3 duimeHTa
JKeCTKOCTM KOMIIeHCaTopa IIpU KOTOPOM YCW/IMe B aHKepe CHWXaercs [0
3a/JaHHOM [JOMyCTUMOW BeJIMYMHEBI. 3aTeM MoJiyueHa (popMysia Jjis orpeseneHus
repeMellleHUs1 aHKepa BO BpeMeHW. JTO TI03BOJsieT MoAOupaTh IapaMeTpbl
yOPYIUX  KOMIIEHCAaTOPOB UM  IPOEKTUPOBaTb  aHKepbl C  3a/laHHOU
[L0JITOBEUHOCTHIO.

[nsi obpaTHOM 3aChIMKU TIOJTIOPHBIX CTEH PpeAKO MCIIO/b3YITCS
HaOyxarole rpyHTbl M pa3pelleHri0 3TOro BoIpoca MocssieHa pabora E.A.
Copouan [18]. AkTuBHOe pAaBieHWe NpU 3TOM Ccymmupyetcsi c¢. Ha ocHoBe
II0JIEBOTO 3KCIIEPUMEHTa U JIOIIOJIHUTE/IbHBIX OIBITOB C XBaJIbIHCKOM U
TIOKPOBHOI T/IMHAX OIpejie/ieH0 JiaBjieHue HabyxaHusi Ha TIOATIOPHYHO CTEHKY
Mpy ee CMelleHUH, a Takke 3(¢eKT BBeleHUs B TPYHT 0OpaTHOW 3achINKU
CWIBHOCKMMaeMOro  MarTepuasa  (KpOLIKM IleHoruliacta). IIpepmorkeHa
TeMIlepaTypHO-B/Ia)KHOCTHasi MOZie/ib HaOyxXaroIllero TpyHTa [ijisi UCC/Ie[JOBaHuUs
H/C rpyHTa 3aceinky peanusoBaHHass B MKO. BeinonHeHo cpaBHenue HJIC c
pe3yabTaTaMU M0JIeBbIX UCTIbITaHUM [19].

[Ipu ycTpoKCTBe MOANOPHBIX CTEH HAa CKJIOHAX K aKTHBHOMY J/1aBJIEHUIO
nobaBnsieTcs oro3HeBoe gasiieHue [20, 21]. Mcnons3oBanue 3BM mo3Bo/MIo0
JILK. Twun30ypry IIpOCUMTBHIBaTh HECKO/JBKO BO3MOJKHBIX TIOBEPXHOCTEM
CKOJIBKEeHUSI ¥ 3a PaCUeTHYHO TIOBEPXHOCTh TIPUHUMATh Hanbosee omnacHyw. B
ctatbe [20] npuBeseHbI TIpUMep peanv3alyy MOANOPHON CTeHbl U MOAIOPHOU
CTeHbI Ha CBaliHOM ()yHJaMeHTe C KOHTPOAHKeTOM, a TakKKe PeKOMEeHJALUH T10
YCWIEHHUIO CYILIeCTBYIOLIUX CTeH. Pe3ysibTaTbl ONBITOB Ha  MOJEIAX

TIPOTHUBOOIOJI3HEBBIX KOHCTPYKLIMM U3 HECKOBKHX PSIIOB CBall OMUCaHbI B [22].



BrimosiHeH aHa/M3 BeJTMUMHbBI U3rU0aroIuX MOMEHTOB 10 /I/THHe TeH30CBai 1pu
WCTIO/Tb30BaHWM Pa3/IMUHBIX TPYHTOB MO/IeTUPYIOIINX OIOJI3HEeBYIO TOJIITY.
[TpoBoAM/IOCH MOJeTMpPOBaHUe 3aJle/IKi HIDKHUX KOHIIOB CBall B TPOYHOE
OCHOBaHHWE BBLISIBJIEHO pacripe/ie/ieHde YCHMMM MEeXIy psjfaMd CBakl TIpH
CcBOOO/IHBIX BEPXHHUX OrOJIOBKAX CBali M WX COeAWHEHWU POCTBEPKOM
npuBeZieHHOoe B TabmmuHoMm Buze. B pabore [23] JI.LK. I'mH30ypr mnozasepr
COMHEHHIO  pe3y/lbTaTbl HATYPHBIX U  /1a00OpaTOPHBIX  HCCIIeOBaHUM,
M3/I0’KeHHbIe B [24], XOTsI OHU OTHOCHTCSI K MOZe/TMPOBAHHIO TIOJTIOPHBIX CTEH,
COCTOSIIITUX W3 [ABYX PAAOB OypoHAaOMBHBIX CBail. ABTOpPbI paboThl [24]
olleHHBasi apouHbIi 3((eKT, BO3HUKAIOIMUNA TIPU OTpe/ie/IeHHOM PaCCTOSTHUU
MeX/y CBasiMM B TE€PBOM Dsily, MPUXOZST K BBIBOAY O TOM, UTO BTOPOMW psif
CBali HE3HAUMTE/bHO BOBJ/IEKAeTCS B paboTy TIOANOPHOW CTeHKW. [Ins
MaJsIOCBS3HOTO TPyHTa 00paTHOM 3aChINKYU JaHHbIE O pacripe/ile/ieHM aKTUBHOTO
JlaBJIeHUsT MeX[Iy pslaMd CBail TpuBeZieHbl B TaOIMUHOM BHJE, a TaKxke
BBITIOJTHEHO CpaBHEHHEe PACUETHBIX M SKCIIEPUMEHTA/IbHBIX JaHHBIX.

[Tpu aHanmu3e paboT psiia aBTOPOB, BhIMoMHeHHOM A.®. Kobaxuzaze [25]
pellieHUs] pa3fie/ieHbl Ha JiBe TPYIIbI 1epBass — B COOTBETCTBUU C pellieHUeM
Kysiona smtopa jaB/ieHUM TIPSIMOJIMHEMHA (TpeyrosibHOW) M BTOpas TpyIia B
KOTOpPOU »3ITfopa KPUBOJMHEWHa. ABTOp TIPeATIOIOKU/, UTO 3TO CBSI3aHO C
YCJIOBUSIMH B HIDKHEM YaCTH K/IMHA crion3aHust. OmbIThI [26] 1MoKasasy, 4To mpy
Ha/IMUYHUM CKaJTbHOTO OCHOBAHMS SITIOpa [laBJeHWs Ha TIOATIOPHYIO CTEHKY B
HIDKHeM TOUKe CTPeMUTCS K HY/JI0 U HeoO0X0AWMO TMpeArnpUHUMATh
JIOTIO/THUTE/IbHBIE MEpOIIPHUSTHS 10 00eCITeUeHHI0 YCTOMUYMBOCTH TIOATIOPHBIX
CTeH.

B npopomkenne metoauku pacueta M.H. TNonmpaimreiiHa [27] B pabote
[28] mpumeHWIM BapUallMOHHBIA METOZ, K pacueTy OTO/I3HEBOTO [laB/ieHWs Ha
TIO/ITIOpHBIe CTeHbl W pa3paboTany aJropuTM aHAaTUTUUECKOTO pacyeTra, a
pabote [29] 3TH pellieHNUs yyUIIIeHbI.

[MoamopHasi cTeHa HabepekKHOU THTA O0/bBEPK C 3MIOPOH /aB/IeHUS TI0

Kynony (1o 3akoHy TpeyrojibHHMKa) C yueTOM CMelleHUs] CTeHKU pa3paborai



B.M. Kapnog [30]. OH mnipuHsI rurnore3y 0 TOM, UTO CTeHKa MOBOpAuMBaeTCs
OTHOCUTENIbHO TOYKM 3aKpervieHUs (aHKepa). PelieHne mosiydeHo /i yOIpyrou
cpefpl, a [T WCK/TIOUeHHWs pa3pbiBa CIVIOUIHOCTH coryiacHo M.U. T'opOyHoBa-
[TocamoBa [31] BBOAWT cHeLManbHbIM KO3 @duimeHT. B craThe mnpuBeseHO
CpaBHEeHMe TeOpeTUYeCcKOro CMelljeHus U Hab/mojaemMoe B HaType.

OnbITl € TUIOCKOMApasjie/lbHbIM — [epeMelljeHueM MeTa/llIn4ecKon
CTEHKW C TIOTPY’KEHHOM B TecyaHble W TJIMHUCTbIE TPYHThI ONMcaHbl B [32].
ABTOpamu u3ydeHbl pa3Mephl U (hopma Tesl BbIITMPAHUSI TPYHTA, 10 KOTOPBIM
onpeziesisUIMCh CLeTJIeHHe U YroJl BHyTPEHHero TPeHHs, a 3aTeM CPaBHUBA/IUCh
C ToJiyueHHbIMH B TpubOpe OAHOIUIOCKOCTHOTO cpe3a. OfHaKO pa3Mephl
MOZe/ieu MO3BOJISIFOT OLIEHUTh COTPOTHBJIEHHWE TPYHTA CABUTY TOJIBKO B TTIEPBOM
NIPUOIVKEeHUH.

B pabotax FO.b. MuxaitnioBa [33, 34] pa3paboTaH MeToz orpe/iefieHus
AKTUBHOTO U TAaCCUBHOTIO [laBJIeHUs] Ha MOATOPHbIE CTEHKU OT CTYIeHUYaTbIX U
CTyIeHYaTO-BO3pacCTaroIUX Harpy3o0K TPy JIOMaHHOM OYepTaHWU [OBEPXHOCTH
oOpaTtHOM 3achilKu. PellleHWss TIO/MyueHbl [Jii HEBeCOMOW cCpefibl C
VCIIO/Ib30BaHMe JIMHUM paspbiBa. M3 MHOXecTBa BO3MOJKHBIX —pelleHur
BBIOMPAIOTCS Te TIPU KOTOPLIX aKTUBHOE /laB/ieHre MaKCMMaJIbHO, a TTaCCUBHOE
JlaB/ieHWe — MUHUMAJ/IbHO. ABTOD BBITIOJIHAI CPaBHEHHE Pe3y/IbTaTOB pacyeTra C
pacyeToM Mo MeTOAMKaM JpYyrux aBTopoB [8] u rpadoaHamUTUUECKUM METOL0M
C.C. T'onyuikeBrua [35], KOTOpBIM YUHUTHIBaeT BeC MPU OMpee/ieHUH JlaBieHust
Ha TIOATIOPHYIO cTeHKY. Pa3pabotansbeiii FO.B. MuxaiiloBbIM METOZ, CJTY>KUT
OCHOBOM [i7151 pa3paboTKy Ha ero OCHOBE YMC/IEHHBIX METO/IOB.

O.J1. Pyapix B pabore [36] mpeasioKua MeTOAUKY UCITOMb3oBaHuss MKD
[l OTIpe/iesIeHtsl laB/ieHus TPYHTA Ha MOATIOpPHbIe CTeHbl U oripepenenus HIC
3achinKu. VM mpezsio)keHO KpuBble JeOpMUDOBaHHS, TIOJSyueHHble B
crabusoMeTpax, amnmpoOKCUMHUPOBaTh TUrepboioi, a /i  OMUCaHUsA
Tpe/leJIbHOTO COCTOSIHUSI TPYHTa HCIO/b30BaTh Kputepuir Kymnona-Mopa. s
pellleHrs YINPYroIyiaCTUUYeCKOW 3aZjaud  MCIO0JIb30BaH METOJ IepeMeHHBIX

rapaMeTpoB B COYeTaHHWU C METOZOM TOC/e/oBaTe/IbHbIX MpubamkeHnd. Ha



IepBOM Llare TMOJy4YarOT I[10jie TepeMelleHr BHYTPM MacCuMBa TpyHTa I10
pe3yJjibTaTaM yIIPyroro pelieHusi. JTO MO03BOJIIET MOJyuYuTh B LeHTpax KO
IJIaBHblE HAlpsUKeHWs] W WX WX HWHTEHCHMBHOCTb. 3aTeM  yTOUHSIOT
XapakKTepUCTUKA TpPyHTa M  pacueT TIOBTOPSIeTCA [0  TIOJIy4YeHHs
YAOBJIETBOPUTE/IbBHOU CXOJMMOCTA Ppe3yJbTaTOB TIOCJAeAHUX [ABYX IIaroB
npubmikeHusi. ['paHUUHBIEe YCOBUS 3a/lal0TCsS B [epeMellleHHsIX, UTo
oberuaet hopMHpOBaHUe MaTPHI[bI )KECTKOCTH.

B pab6ore [37] ®.{. HoBukoB BHauajsie TIPUBOAMUT OOII[Hie BOIPOCHI
BO3Be/|eHH1s TIOTIOPHBIX CTeH JJIsi BeUHOMep3/bIX TPYHTOB, a 3aTeM Mpe/Jiaraet
MeTO/i pacyeTa pacriopHOro JaBjeHusi [38] npu ce30HHOM OTTavBaHUM TPYHTA.

Bonpoc MatemaThueckord ONTUMU3ALIMK YTOJKOBOU MOATIOPHOM CTEHBI C
aHKepOM I10 KPUTEPUIO CTOMMOCTH PacCMOTpeH B [39], uTo Mo3Bo/IsIeT MOTyYUThb
5KOHOMUIO MaTtepuasa 10 15 %.

H.®. Kakocumuygu TI0yuyu/l peakTUBHbIE [aB/eHUS OCHOBAaHUS U
n3rubarolifie MOMEeHThI B T10/I0Ce TIOTPY)KeHHOH B YIIPYroro/3ydyee OCHOBaHUe
[40], koTopoe MoeT OBITb WCIIO/JIL30BAaHO TIPM pacueTe IIMTyHTOBBIX
orpakZieHu, (yHJaMeHTHBIX CTEeHOK, OOJbBEpKOB U /[p. Ha KOHKDETHOM
rpyUMepe TMoOKa3a BaXHOCTh ydeTa pPeOJIOTMYeCKUX TIPOLIeCCOB B TPYHTE
OCHOBaHHUS.

OTtpenbHBIA K/TacC pabOT TIOCBSIIIEH MCIOIB30BaHUIO OypOHAOHMBHBIX
CBal B TIPOTUBOOIIOJI3HEBBIX COOpPYKeHUsX [41 - 44] B KOTOPBIX TpeAJiOKeHbI
yeTblpe 3Tara IPOEKTUPOBAaHUS TaKWX COOPY)XEHMM BKJIIOYAKOL[Me OLIeHKY
YCTOMYUBOCTH OIOJI3HEBOTO y4YaCTKa, KOMIIJIEKCHBIA pacueT Y lep>KHUBArOI[ero
COOpY>KeHUsI, KOHCTPyHUpOBaHHe >Keie300eTOHHBIX 3/IEMEHTOB COOPYKeHUSI U
BBIITYCK UTOTOBBbIX IOKYMeHTOB [41].

[TpoBefeHHBIE B TIOC/IeZHWE TOZABI 00C/IeJOBAaHUS Psifia TIOATIOPHBIX
COOpY>KeHUM pa3IUuHOro HasHaueHus [45, 46] mnokasand, uTo JAedeKTbl
TIO/ITIOPHBIX COOPY’KEHWH HWMEIOT OOI[ie TIPUUHUHBI BO3HWKHOBEHMUS, UTO
M03BOJIAeT C(OPMYJIMPOBaTh TIPUHLIUAIBI COBEPIIEHCTBOBAHUSI METOJOB WX

pacueTa. B cooTtBeTcTBUM C MeXOYHAPOJHBIM TMOHHUMdHHEM TI'€0TEXHUYECKUX



8

npobnem [47] dopmysnvpoBaHWe TIPUHIJUIIOB pacyeTa MOJIOPHBIX CTeH IS
obecmieueHust 6e30MMaCHOCTU WX 3KCIUTyaTal[dd U JOJTOBEUHOCTH TIO-TIPEKHEMY
SIBJISIETCSL aKTya/IbHOU 3a/jauei.

[lo aHamoruu co craHgapToM [47] 1menecoobpa3Ho paccMaTpUBaTh
C/ieayrollYe Tpeie/ibHble COCTOSTHUS:

- o0111ast IOTEpst YCTOWUUBOCTH;

paspylleHre CTPYKTYPHBIX 3/IEMEHTOB, Ha TpUMep CTeHbl, aHKepa,
00BSI30UHOTO T0siCA WA TIOJTIOPKH, WM pa3pyllieHue CoeirHeHUs

MeXOy TaKMMH 3JIEMEHTaMU;

KOMOWHUPOBaHHOE pa3pyllieHre B TPYHTe OCHOBAHUS U B 3jIeMeHTaX

CTPYKTYPBbI;

pa3pylieHue 1104 ,[[EﬁCTBHEM r'MapaB/IMUECKOTr0 BCITYYHMBAHHA WA

Pa3MbIBAHNMA,

riepeMellleHre yIep>KUBAKoIed CTPYKTYPbl, KOTOPOE MOXXET BbI3BaTh
obBa/1 Wi HapymUTh 3G GheKTUBHOE HCI0/Ib30BaHHUEe CTPYKTYPhI WM
COCeZIHUX CTPOEHUM, OTUPAIOIINXCS Ha Hee;

- HelonycThMasi (GUIbTpaLUs BOZbI Uepe3 Wi 0/, CTeHOM;

- HeIOMyCTUMBIV MepeHOC YaCTHl] TPyHTa uyepe3 WM Mo/ CTeHOM;

- HeZIOMyCTUMOe U3MeHeHHe peXXuMa IPYHTOBBIX BO/,.

Takoli MoAPOOHBIM TOAXO0A W AeTalnu3aius MpeiebHbIX COCTOSHUM He
TIPOTUBOPEYUT POCCUMCKUM HOPMaM UM COIJIacyeTcsi C OCHOBHBIMU MPUHLIUIIaMU
TIPOEKTUPOBAHUS MO/TIOPHBIX COOpY>KeHu [48].

B 3akiroueHrve OTMETHM, YTO MCIIO/Jb30BaHWE MeTOJa IMpeJebHOro
HaTpsDKeHHOTO COCTOSIHUSL /Ial0T 0oJiee TOUHbIE pelleHus TI0 BeuuuHe
[laB/ieHUs Ha TIOAMOPHbIE CTEHKW, 4YeM MeTOJbl HCIO/b3YIOIUe T[JIOCKUEe

TIOBEPXHOCTH CKO/IbXeHUsi o KysioHy.
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AHHOTaLMA: B CTaThe pACCMATPUBAIOTCS aKTya/JbHble acreKThl Tpo0sieM  CcolranbHO-
TIPOCTPAHCTBEHHOW CTpaTU(UKALMK, KaK OJHOW W3 (OpM CTPYKTYpPUPOBaHHSI COBMECTHOM
Cpefbl, OIleHKAa TIO3UTHUBHBIX/HEraTUBHBIX CTOPOH [JAHHOTO ()eHOMeHa, MeTO/0JIOTHUeCcKHre
MOJX0/bl K ero uccrefoBaHuto. [Ipy coszaHyy yHUBepCalbHOM Cpejibl >KHU3HeZesATelbHOCTH,
COOTBETCTBYIOIIIeH MaJsioii COLMa/TbHOM TPyIIe HacejeHusi, TpeOyeTcss CUCTeMHBIN TOAXOZ K
TIPOEKTUPOBAHHUIO.

Abstract: in the article the topical aspects of the problems of socio-spatial stratification are
considered as one of the forms of structuring a joint environment, an assessment of the positive /
negative aspects of this phenomenon, and methodological approaches to its study. Creating a
universal living environment, corresponding to a small social group of the population, a
systematic approach to design is required.

KroueBble C/I0Ba: »Xuasi Cpefia, CoLasbHas TPyIra, CTpaThl, CTpaTUhHKaLHS.

Key words: living space, social group, strata, stratification

KauecTBeHHBI! CKauOK B M3MEHEHHWHU COCTOSIHUSI POCCUUCKOro 0bliecTBa, CBOEro pojia MUpHast
PEBOJTIOLIVS, TIEPEXKUTasi UM B TIOC/Ie[HHE [[Ba JECATHIETHs, TIOJXOUT K CBOEMY 3aBepIIeHHIO.
ITo kpailiHeil Mepe, C TOUKW 3peHUs U3MEHEHUs COI[MA/IbHOW CTPYKTYPhI OOIIlecTBa, HACTYIaeT
Tepro/] OTHOCUTEIbHO CTIOKOMHOTO SBOMIOLIMOHHOTO Pa3BUTHS.

[C'ozbl pedopM MpUBeNM K Cepbe3HbIM TlepeMeHaM He TOJbKO B 9KOHOMUYECKOMW, HO U B
conManbHOM >ku3HU Poccun. Ha TMpOTSDKEHHWM BCero [JIByX [JIeCSITUNIETHN KaueCTBEHHO
M3MeHW/Iach M CTPYKTypa OOIIleCcTBa, ¥ COLMATBHBIN CTAaTyC OOJIBIIMHCTBA ero uieHOB. Bpsy i
OyzmeT TmipeyBe/lMUeHWEM CKa3aTb, UYTO B XOZe TIpOIIeJmIed 3a 3T Trofbl r100anbHON
TpaHchopMaLIMU Hajl JeCITKaMUd MUAJUTMOHOB JIFO/Iel HeBOJIbHO OB TTOCTaB/IeH SKCIIEPUMEHT 10
rpo6sieMaM CTpaTH(hUKALIAH.

Bynyus CTPYKTYpPHO C/IOKHOM COLMA/TbHOM CHCTEMOM, OOILecTBO COCTOUT W3

OTHOCHUTEJIBHO CaMOCTOATE/IbHBIX, HO B3dMMOCBA3dHHBIX MEXIY coboii CTPYKTYPHBIX
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3/IeMeHTOB, CpeJii KOTOPBIX COL[Ma/bHbIe TPYMIbl 3aHUMAIOT caMoe BHAHOe MecTo. ColuanbHast
rpyrmnmna — 3To (opMa yCTOMUMBOrO B3aUMOJEWCTBUS OTMpe/ie/IeHHOr0 KOJMUecTBa WHJUBHU/IOB
JpyT C PyrOM B TeueHHWe [JIUTeJIbHOTO BpeMeHH Ha OCHOBe 00X uHTepecoB. Pa3znmuuusi B
VHTepecax Jtofeld NMPUBOJUT K WX HEOJUHAKOBOMY II0JIOKEHHIO Ha CTyMeHbKaxX COLMalbHOMN
viepapXuHu.

CouuanbHasi cTpaTUdukauys (OT 7ar. stratum: cJIol) - 95TO CTPYKTypUPOBaHHOE
HepaBeHCTBO, CYIIECTBYOIllee MeXJy Ppa3IMuHbIMU TpyrnamMu Jwofeil.[4] VHaue roBops,
cTpaTudUKaLus — 3TO JejieHre 00IecTBa Ha TPYIIBI C pa3HbIM, YaCTO HEPaBHBIM MOJIOKeHHEM
Ha COLMA/IbHOMW JIECTHULIE.

Crpara mipezicTaB/isieT cOO0M 3/7IeMEHT COLA/IbHOW CTPYKTYPBI (COL[UAIBHBIA CIIOM WM
rpymnmna), o0beAWHeHHbIi HeKMM O0O0IKMM OOIeCTBeHHbIM TIPU3HAKOM (MMYIL[eCTBEHHBIM,
npodeccMoHaNbHBIM WX MHBbIM). CTpaThl KOHCTPYUPYHOTCSI HAa OCHOBAaHUM MHOTOMEDPHOU
K/lacCU(UKAL[MU U YaCTO OPraHU3yIOTCS B epapXuueCKUil MopsiioK.

KpuTepry KOHCTpyMpOBaHHMsI CTpaT 3aBUCAT OT Liejiel MCC/Iej0BaHUs U OT TOro, 4To
CUMTAEeTCs] BAKHBIM B IaHHOM ONpe/ie/IBHHOM WCC/IeJOBaHUM Y JJaHHOW orpezie/IEHHOW MOJeNH.
OTo MoXeT OBITb OJWH TIpHU3HAK: IO/, BO3pacT, YPOBEHb [10X07/la, YPOBeHb 00pa30BaHMS,
00/1acTh WHTEpPeCOB, MeCTO TIPOXKMBAaHUS W T. T, WA COYeTaHWe HECKOJbKUX TIPU3HAKOB
(XxapakTepHrCTHK).

[MpyunHOM pa3BUTHsL CTpaTU(UKALIMK TepBOHAYaIbHO CIY)KWIO pa3fiesieHre o0lijecTBa
Ha coluarnbHble C/IOU - KacTel (B MIHAWM), COCMOBUS, KIacChl, CTpaThl. B X0/e MCTOpUM Ha HUX
HaKJ/Ia/IbIBa/IMCh TakKe MapaMeTphbl Kak HallMOHa/IbHAs, PAacOoBasi, peJIMTM03Hast PUHA/JIEXXHOCTb.
B MycCynbMaHCKMX CTpaHax Takke /00aB/s/ioCh MPOCTPAHCTBEHHOE pa3jie/ieHre HacelaeHHs T
110JI0BOMY TPH3HAKY.

CoumanbHasi cTpaTU(UKALUs OMKMCHIBAeT HEPaBeHCTBO B  00IeCTBe, [iejieHHe
COL[MA/ILHBIX CJIOEB TI0 YPOBHIO JI0OXOZOB W 00pa3y >KW3HH, TI0 HAJMUYUI0 WM OTCYTCTBUIO
npuBwiernii. Kakpasi crpata BK/IOUaeT JIFOZlel C TIPUO/IM3UTENILHO O/JMHAKOBLIM YPOBHEM
Jl0X0/1a, BJIaCTH, 06pa30BaHus U MPeCTHXa.

Ha ocHoBe Mojenu ctpatvduKaiui coBpeMeHHOro Poccuiickoro o6IjecTBa MOXKHO
BBI/IE/IUTh CTPAaTU(UKALIMOHHBIE C/IOM, Haubojee COOTBETCTBYIOIIME TEPPUTOPHAIEHOMY
coobiriecTBy 1F060TO ropo/a.

B  ycioBusX  coBpeMeHHBIX TpobseM  TepeHace/ieHHOCTM  MeCT — OOMTaHus,
«CKUMAIOIIUXCS TOPOZIOB» He0OX0[UMOCTh KaueCTBEHHOTO MPeoOpa30BaHUs XKUIOW CpeJibl J17Ist
Co3/@aHUsT HEeKOH(IMKTHOro, 0e30mMacHOro, MaKCHMa/JbHO KOM(OPTHOTO U COIMAIbHO

3KOJIOTUYECKOT'O TPOCTPAHCTBA VI KU3HEAEATE/IbHOCTU 4Y€/IOBEKd, B HE3dBUCHUMOCTHU OT €ro



MOJIOKEHHsI B  COLIMAIbHOW  CTPYKType, CTaHOBUTCS OJHMM U3 TJIaBHBIX BOMPOCOB
I[UBWUJIN30BAaHHOTO 001I[eCTBa.

JKunass cpesa TioHMMaeTcsi KakK MCKYCCTBEHHO C(oOpMHpOBaHHasi Hepapxuueckast
CTPYKTypa, OXBaTbIBarolljasi W OpraHM3ylollasi IpOLIeCChl >XU3HEeAesTeJbHOCTH uesioBeKa B
paMKax Kak OT/ieJIbHOM CeMbU, TaK U mocesieHus B LieioM. [3,c.71]

K CcTpyKTYpHBIM yPOBHSIM >KWJIOM Cpe/ibl C OTpe/ie/ieHHOM CTeleHb0 YC/I0BHOCTU MOXKHO
OTHeCTH: ropo/;, (ropoJcKoe WM CesTbCKOe ToCcesieHHe); XKUJIOW palioH; MeXK-MaruCTpajibHYHo
TeppuTOpUI0 (MUKpDOpaloOH); TPYMIy J>KWAbIX [JOMOB; JKWJIOW [IOM; KBAapTUPYy; 30HY
WH/MBU/1yalbHOTO TI0/1b30BaHusl. [1]

Ha rpagocTpouTtensHOM YpOBHe, B Mpejiefiax KUI0ro paiioHa WM MUKpPOpaiioHa, KUJI0ro
obpa3oBaHus, >XWiasi cpefa TIpeJCTaB/sieT COOOM COBOKYITHOCTh 3/IEMEHTOB TPUPO/HOTO
OKDY’KeHHUsl, YKWIbIX 3/laHUH, 00BEKTOB KY/IbTYPHO-OBITOBOTO Ha3HaueHWs, KOMMYHHUKaLUi (B
TOM YKC/Ie TPAHCIOPTHBIX W TIELIEXO[HBIX), JIEMEHTOB 0/IarOyCTPOMCTBA TEPPUTOPHH, 30H
OTAbIXa T. II.

Ha ypoBHe >XWUJIOTO 3/jaHUsl >KW/asi cpejia Tipe/icTaB/sieT co60 COBOKYITHOCTh KBapTHP,
KOMMYHHUKAIIMOHHBIX TyTel, CUCTeM WH)XXeHePHOTo obecrieueHusi, MoMeljeHnid 0011ieCTBeHHOTO
Ha3HauyeHUsl, MPUAOMOBOU TeppuToprr. KauecTBo »KW/OM Cpe/ibl oripeie/nsieTcs IOJTHOTOU yueTa
OCHOBHBIX (DYHKIMOHA/NBHBIX  (OPMOOOpPA3ymOIMX TMapaMeTpoB, a WMEHHO COLMaJbHO-
JemMorpagpuuecKkux, (GyHKLMOHATbHO-TVIAaHUPOBOYHBIX, MPUPOIHO-KITMMAaTHUYECKUX,
TUTMeHNYeCKUX, TEXHUYEeCKUX, ICTeTUYECKHUX.

PerieHrie colyanbHO - OPUEHTHPOBAHHBIX 3ajlau apXUTEKTYPHO-TPaZioCTPOUTELHOTO
NPOEKTHMPOBAHUS TPYIIIbI >KAIOW, CMeIIaHHOM >KWIOW 3aCTPOMKM HamlpaB/leHO Ha CO3[aHue
cpeAbl >KWIOW TpyNnbl KakK YCTOWYMBOTO COLIMAZbHO - TIPOCTPAHCTBEHHOTO KOMILIEKCa,
crioco6cTBytOITIero (POpMHUPOBAHUIO COCEZICTBA.

Llens  wWccnemoBaHusl  AUCCEPTALIMOHHOM  pabOThI -  BBIABUTH  THUIIOJIOTMUECKHE
0Cc00eHHOCTH (POPMHUPOBAHUSI HOBBIX JKW/IBIX silU€eK C Y4YeTOM pa3HO0oOpa3usi COBpeMeHHbBIX
CTpaTOB, OTpe/ie/IUTh UX He0OX0AUMYH0 (PYHKLIMOHATBHYIO CTPYKTYPY U HOBbIE IJIAHUPOBOUHBIE
3JIEMeHTBI C YU4eTOM MOTpeOHOCTeH JIFofel.

B Teopernueckux paboTax TO TpajjOCTPOMTENHCTBY M COLMA/IILHOW Teorpaduu mop
cTpaTu(uKaleil B OCHOBHOM TIOHMMaeTCs COLMajbHas HMepapXusi TOPOJACKUX TMPOCTPAHCTB,
3aK/TIOYaloLasicsi B HepaBHOMEPHOM pacIipe/ie/ieHy 00IlecTBeHHbIX O/1ar U pa3HOM KadyecTBe
yC/IOBUM TIpOXKMBaHUS. JlaHHBIA TOAXOZA OOBIYHO TIOApa3ymMeBaeT CpeJHUM YPOBeHb
paccMoTpeHus: TIpob/IeMbI - pa3jie/ieHre HaceleHUs] B TPaHUIaX ropozia, B MaciuTabe palioHOB,
yJuL] U KBapTajoB. [Ipy TakoM MOAXoJje NMPOCTPAHCTBEHHOMY pas3fie/IeHHI0 TPUIHChIBAETCS

BBIHY KZIeHHbIN WK J0OPOBOJILHBIN XapakKTep.



OpHako HaubOJIBIIYI0 pa3pabOTKy MOHSTHE TOYYW/IO B COLIMOJIOTUYECKUX HayKax, B
HUX T10/l COL[Ma/IbHO-TPa/IOCTPOUTETbHONM CTpaTU(UKaljell MOHMMAIOT pa3fiesieHue Jirojel Ha
KaTeropuu, 3aTPy[HSIIOIIMe KOHTaKThl MeXAy TpylnrnaMd W OrpaHuuuBaromye chepbl
JKU3HE/IesITeTbHOCTH, C BO3MOXKHBIM — TIOSIBJIEHHEM He TOJNbKO (U3UYeCKUX, HO WU
TICXOJIOTHUECKUX TPaHHMII.

OCHOBHBIM MPerMYI[eCTBOM MIPOCTPaHCTBEHHOT O paccioeHus Ha3bIBaOT
TICUXOJIOTUUeCKU KOM(OPT OT HaXOXJeHWsT B COLMAJbHO OJHOpPOAHOW cpefe. [lisi
Tpe/ICTaBUTe/Iel TOPOCKON 3JIUThI TIPO>KUBAHKME Ha TPECTHKHOW TEPPUTOPHUM He TPOCTO OoJiee
KOM(OPTHO, HO TakKKe HOCUT CHMBOJIMUECKMM XapakTep, CIYXUT [Jig TO/ep>KaHus
0011[eCTBEHHOTO CTaTyCa, OLIyIleHHUs: 6e30MacHOCTH U MaKCUMaJIbHON W30/ISILIMN JTMYHOU YKU3HU
OT TIOCTOPOHHUX. B TO >ke BpeMmsi mpejcTaBUTeNM Oosee HU3KMX CJIOEB UYBCTBYHOT cebs
yBepeHHee Cpeay JIIOZied TOro >ke J[OCTaTKa, T[e MOTYT pacCUMThIBaTb Ha TIOMOINb U
TIOHUMaHWe.

CoBpemMeHHasi >KWIMILHasi TOJMTMKAa B PoccuM paccMaTprBaeT uesioBeKa JIMIIb C
MO3ULIMM yPOBHSI €ro 3KOHOMUYecKod obecrieueHHOCTH. BcsiencTBue 3TOro rmiomazb |
KaueCTBEeHHBIN YPOBEHb >KU/HII[A OTIPe/Ie/ISIIOTCS He TTIOTPeOHOCTSIMU TeX WK MHBIX COL[UA/IbHBIX
TPYIT HacejleHHsl, a UX SKOHOMHUECKUMH BO3MOXKHOCTSIMH. B pe3ynbTaTe Takoro mozaxoja
MPOEKTUPOBAaHKE U CTPOUTENLCTBO COLMAIBHOTO JKW/Ibsl BeJETCs, UCXOsl W3 Yy/elleB/ieHUs
3aTpart, U B TIPOLIeCC MPOeKTUPOBaHUs TIepecTaroT BXOJUTh TaKue TIOHSTHS, KaK KOM(OPTHOCTB,
3PrOHOMHUYHOCTB, 00pa3 KM3HU YesloBeKa.

[TorpebuTtens U3 BLICOKOOOECIIEUEHHBIX CJIOEB HaCeeHUsI UMeeT 00JIbIlle BO3MOYKHOCTeH
BbIOOpPa, B TO BpeMsi KaK /i CJ0€B HaceJieHWs C HU3KAM JIOCTaTKOM B COBPEMEHHBIX
COL[MA/IbHO-9KOHOMMUECKUX YCIOBUSIX HeT BbiOOpa. ADXUTEKTOpP B 3HAUWTE/NbHOW CTereHU
oTipejiesisieT XapaKTep JKWIOW Cpe/ibl M TIPUHUMAaeT Ha ceOsi OTBeTCTBEHHOCTD 3a HelpreM/ieMble
JI1S1 IPO>KUBAKOIIUX B HEU JIFO/|eN PelleHus.

Bo3Mo)XHOCTh ~ OCyllecTB/eHUs (DYHKIMOHA/IbHBIX TPOLIECCOB, TPOUCXOJSAIIMX B
JKUIHILIE, SIB/ISIeTCSI KpUTeprueM KOMGOPTHOCTH WK AUCKOM(OPTHOCTH NpokuBaHUs.[2] Ha To,
Kak Oy/yT OCYIIeCTB/SThCS >KU3HeHHble (DYHKIMM UesioBeKa B JKW/MILe, B/IUSIET TporpaMma
CTPOUTE/IbCTBA, 3aj/laBaeMasi apXUTeKTopoM. [l Toro, uToObl ee 3ajaTh, HEOOXOAUMO
OTIpeZIe/TUTh TIOTeHL[UA/IbHBIX JKU/BLIOB U a[IaNITUBHBINA PECypC apXUTEKTYPhbl, IPUCTIOCODIeHHOH
K pa3/MyHbIM oOpa3aM >Xu3HU obuTaTtesneil. B »Kumoii cpeie Bceria OCyIeCTB/ISIeTCS MHOXKECTBO
(GYHKLMOHABHBIX TIPOLIECCOB, B TOM UHMC/Ie OHA SIBJISIETCS OCHOBHBIM MECTOM peJIiaKCal[udl U
BOCCTAHOBJIEHHSI U€/IOBEKA, «yOEXKHUII[EM OT OMAaCHOCTEH».

[TepcoHanu3upoBaHHasi Cpejia pacCMaTpUBaeTCsl KAaK  OCHOBHas ~ UCXojsilas  OT

yesioBeKa (opMa CTPYKTYPUPOBAaHHUSI OKpY)Karolero Mupa. I[lepcoHanu3auusi cpepl — 3TO



oripe/ie/ieHueMeCTa, TepPPUTOPUH, ITOMeLLeHNs] KaKk  «CBO€ro», uTO OOBIYHO BKJIFOUAET
OT/le/ieHWe, OrpaHUYeHHe [aHHOTO0 MecTa (U3MUYeCKUMH WM COLMaIbHBIMU Oapbepamu,
KOHTPO/Jb [JJaHHOTO MeCTa U OLIyllleHHe ero «cBouM» (UjeHTU(UKaLusi). Yem OGosibiie
BpeMEeHU MPOBOJAT JOAU B ONpe/ile/leHHOM MecTe, TeM CHU/JbHee MX CaMOWJEeHTU(UKaLUs C
HUM U TeM OOIIMpHee TeppUTOpHS, KOTOPYIO OHHM CUHMTAIOT CBOEH.

[TpyBaTHOCTL - 3TO LieHTPaJbHbIM PEeryJATOPHBIA IPOLleCC, IOCPEACTBOM KOTOpOTO
repcoHa WiW rpynmna fenaer cebsi Gosiee UM MeHee OTKDBITOM M JJOCTYITHOW [Jisi JIPYTHX,
CeNeKTHUBHBIN KOHTPO/b [JOCTYITHOCTH Ue/lI0oBeYecKoro «fI», cuHTe3 cTpemsieHHsi ObITh B
KOHTaKTe 1 BHe KOHTaKTa C JpyT'MMH; 3TO MPOLIeCC YCTaHOB/IEHUS] ME>K/IMUHOCTHBIX rpaHuL] [5].
Heckonbko MHaue IpPUBAaTHOCTb MOJXKHO OIKCaThb KakK JUaJeKTUYecKUd IpoLecC ITOMCKa
B3aMMO/IEMICTBUSI UM €r0 OrpaHWueHMs, YCTaHOB/ieHWe 0anaHca MeXAy OTKPBITOCTBIO U
3aKPBITOCTBIO, ONTUMM3ALIMI0 UHTEHCUBHOCTH U N30MpaTe/IbHOCTU OOIIIeHMS.

Takum o00pa3oM, aHaqM3 TUIOJAOTHM CTPAaTOB M HX COLMAIBbHO-(YHKIMOHATBHBIX
ToTpeOHOCTel MOKa3biBaeT Ha HEO0OXOJUMOCTh Pa3pabOTKU HOBOHM CHCTEMbI apXWUTEKTYPHBIX
JKUIIBIX siueek, 6a30BbIX MapaMeTpoB Heobxogumoro Habopa noMelreHuil. ColdanbHble TPYIIbI
U UX TOTpeOHOCTU SIB/SIOTCS ONpeZersionMy  (akTopaMu B TIPOEKTHPOBaHWM Habopa
TIOMeIL|eHNi W BHEIIHero o00/MKa JKWIOrO 3[aHusl. ApPXUTEKTypHO-TPaZloCTPOUTEbHOE
TIPOEKTUPOBAHUE JXWIOW TPYMIIbI, YUMTBIBAIOIIee MOTPeOHOCTU ee JKUTe/el He TOJBKO Kak
VH/MBHUJYYMOB, HO KaK COCeICKOro coo0lecTBa, Crnoco6cTByeT (HOPMHPOBAHUIO >KWTIOM
3aCTpoiiKu C Gosee C/I0)KHBIMU, pa3HOOOpPa3HbIMU U MPUOJIKEHHBIMU K UeI0BEKY CpPe/IOBBIMU

KayeCTBaMH.
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KayeCcTBEHHbIN CKA4YOK B M3MEHEHUN COCTOAHUSA POCCUNCKOro obLiecTBa, CBOEro poaa
MUPHAA PEeBOJIIOLNSA, MepexutTas MM B MocienHue aABa AeCATUIeTUS, NOAXOAUT K
CBOEMY 3aBeplueHuto. Mo KparHen Mepe, C TOYKU 3peHUs U3MEHEHUs COoLMaNIbHOW
CTPYKTYpbl 06L1ecTBa, HAaCTynaeT Nnepmnos 0OTHOCUTETbHO COKOMHOIO 3BOJIIOLMOHHOIO
pPa3BUTUA.

foaobl pecopM npuBenn K Cepbe3HbIM MNepeMeHaM He TOJIbKO B
SKOHOMUYECKON, HO U B COUMANIbHOW »XW3HU Poccun. Ha npoTsKeHUnM BCero ABYX
DEeCATUNETNN KavyeCTBEHHO W3MeHWUslaCb WU CTPYKTypa obuwecTtBa, U cCouMaNibHbIN
cTaTyC OONbWMHCTBA €ro 4JeHoB. Bpaa nu bypneTt npeyBenmyeHMEM CKasaTb, YTO B
xo4e npowewen 3a 3TU roabl rnobanbHom TpaHchopMauum Hag AecATKaMu
MWJJIMOHOB JNIOAEN HEBOJIbLHO Obls1 MOCTaB/ieH 3KCNepuMMEeHT Mo npobnemam
CcTpaTuduKaunn.

Byoyun CTPYKTYPHO CJIOXKHOW COUMasIbHOW cucTteMomn, obliecTtBo COCTOUT U3
OTHOCUTENIbHO CaMOCTOSATEsIbHbIX, HO B3aMMOCBSA3aHHbIX MeXxOy cobon CTPYKTYPHbIX
3/IeMEHTOB, Cpean KOTOpbIX CouMalbHble Trpynnbl 3aHUMAKT caMoe BUAHoe
MecTo. CoumanbHaa rpynna- 3To ¢opmMa  yCTOMYMBOrO  B3aMMOOENCTBUA
onpefeneHHoro KosmyecTtsa VMHOMBMAOOB Apyr C APYroM B TedyeHue [JIMTEeSIbHOro
BPEMEHWN Ha OCHOBEe 06WKNX NHTEepecoB. Pa3nnynsa B nHTepecax aoaen NnpuBoanT K NX
HEeO4NHaKOBOMY MOJIOXKEHMIO Ha CTYMNEeHbKax CoLUMaibHOWN nepapxmn.

CounanbHad cTpaTudukaumsa (ot nar. stratum: cnon) - 3TO
CTPYKTYpPUpPOBaHHOE HEPABEHCTBO, CYyLLECTBYlOLlEee MexXAy pPa3IMyHbIMKU rpynnamMu
nopgen.[4] NHavye rosops, cTpaTuduKkaumsa - 3To geneHne obuwiectBa Ha rpynnbl C
pPa3HbIM, HYaCTO HEPABHbLIM MOJIOXKEHNEM Ha COLMANIbLHON NecTHULE.

CTtpaTa npeacTtaBnseT cobon anemMeHT coumasbHON CTPYKTYpPbl (COUMaNbHbIN
cnon wnnu rpynna), obbeaAMHEeHHbIn Hekum obwmm obuwecTBEHHbIM MNPU3HAKOM
(MMyLLeCTBEHHbIM, MPodeccnoHasbHbIM UM UHbIM). CTpaTbl KOHCTPYUPYIOTCHA Ha
OCHOBaHUM MHOFOMEepHOM Knaccngukaumm n 4acTO  OpraHM3ylTCH B
nepapxmyeckmnim nopaaok.

KpuTepnm KOHCTPYMUPOBAHUSA CTpaT 3aBUCAT OT LeNel uccnenoBaHus U oT
TOro, 4TO CHYUTAETCA BaXHbIM B AaHHOM oOnpenenéHHoM WCcnenoBaHUM WU AaHHOWN
onpenenéHHon mMoaenn. 3To MoXeT ObiTb 0OWH MpPU3HaK: MNoJs, BO3pacT, YPOBEHb
[oxopna, ypoBeHb obpasoBaHus, 061acTb NHTEPECOB, MECTO MPOXXMBAHUSA U T. M., NN
coYeTaHMe HEeCKOJIbKUX NPU3HAKOB (XapakTepucTuk).

MpYnNHOM pa3BUTUA CTpaTUdMKaLUM MepBOHAYaIbHO CIYXXWUJI0 pa3fesieHne
obulecTBa Ha couMaNbHble C/OU - KacTbl (B MIHQMKW), cocnoBus, Kiacchl, CTpaTbl. B
Xo4e WCTOPMU Ha HUX HakKIagblBaMCb TakKuMe MapaMeTpbl KaK HaLMOHasibHas,



pacoBas, penuMrnosHasl MNpUHaANeXHOCTb. B MycynbMaHCKMX CTpaHax TakxXe
no6aBnanoCL NPOCTPAaHCTBEHHOE pa3AesieHne HaceneHns no NosoBoMy MNpPU3HaKYy.

CounanbHaga cTpaTudukKauma onucbiBaeT HEPABEHCTBO B obuiecTse, geneHune
couManbHbIX CNOEB MO YPOBHIO [OXOAOB W 06pa3y >»XWU3HW, NO HaAMYUKD WK
OTCYTCTBUIO npuBwuaernin. Kaxxpgas cTpaTa BKAKOYaeT Jawgen C npubnmsntesnbHo
OOWNHAKOBbLIM YPOBHEM A0X0A4a, BacTn, o06pa3oBaHnNs 1 NPeCcTrXXa.

Ha ocHoBe Momenu cTpaTudukaumm coBpemeHHoro Poccuinckoro obuiecTtsa
MOXHO BbIAENUTb CTpaTUUKALIMOHHbIE Cnou, Hambonee COOTBETCTBYIOLIME
TeppuTopuanbHoMy coobuiecTtsy ntoboro ropoaa.

B ycnoBumax coBpeMeHHbIX MpobsemM nepeHaceneHHoCTU MecT obuTaHus,
KCOKNUMAKLWNMXCA ropoaos» HeobxXxoAMMOCTb KayYeCTBEHHOro npeobpasoBaHUs XXUJON
cpenbl ONs co3naHUs HEKOHIMKTHOro, 6e3onacHoro, MakCMMasbHO KOM(OPTHOIO U
CouMasibHO 3KOJIOrMYEeCKOro MNPOCTPaHCTBA A1 XKU3HEeOeATesNIbHOCTU 4YesioBeKa, B
HEe3aBUCUMOCTWN OT ero NnoJIOXKEHNSA B couMasibHOW CTPYKType, CTaHOBUTCA OAHUM U3
rJlaBHbIX BOMNPOCOB LIMBMIN30BaHHOIo obLllecTsa.

Xnnaa cpena MNOHMMaAETCd KaK  WUCKYCCTBEHHO  COpMUpOBaHHas
nepapxmyeckas CTPYKTypa, OXxBaTbiBawwWwas W  opraHu3ywwas  npoueccsl
XU3HeOeAaTeNbHOCTMN 4YeNloBeEKa B paMKax KaK OTOesIbHOM CeMbM, TakK N MoceneHns B
uenom. [3,c.71]

K CTPYKTYpPHbIM YPOBHSIM >XWIOW cCpedbl C onpeneneHHoOW CTEeneHbto
YCJIOBHOCTU MOXHO OTHeCTWU: ropof (ropofckoe WUanm cesibCKOoe MoCesieHnE); XXUJIon
pPanioH; MeX-MarnucTpajibHYyl TeppuToputo (MUKPOPANOH); FPynny >»XWblX OOMOB;
XXWUOW OO0M; KBAPTUPY; 30HY MHONBNAOYASIbHOMO MoJsib30BaHUA. [1]

Ha rpapgocTponTesibHOM YpPOBHE, B nMpefesiax »XWAoro panoHa Wan
MUKpOpanoHa, »Xwunoro obpa3oBaHusA, Xwunas cpeda npencrtasnser cobonm
COBOKYMHOCTb 3/IEMEHTOB MNPUPOAHOIr0 OKPYXXEHWUS, »XWUMbIX 30aHUN, 0O6bekToB
KY/IbTYPHO-ObITOBOrO Ha3Ha4YeHUs, KOMMYHUKaUUA (B TOM 4YMCNe TPAHCMOPTHLIX WU
newexoaHsblix), anemMeHToB 61aroycTponcTBa TEPPUTOPUIA, 30H OTAbIXa T. M.

Ha ypoBHe XWnoro 3gaHus Xunasa cpefia npeactaBnaseT coboil COBOKYMHOCTb
KBAapPTUP, KOMMYHWKALUMOHHbIX MNyTen, CUCTEM WHXKeHepHoro obecne4vyeHus,
noMewleHnn obLecTBEHHOro Ha3Ha4YeHus, NpPUAOMOBON TeppuTopun. KavecTBo
XKWUNION  cpelbl ornpegensieTcs MNOJHOTOM Yy4yeTa OCHOBHbIX (YHKLMOHAasbHbIX
dopmoobpasyolmMx  napameTpoB, a WMEHHO  couuasibHO-AeMorpaduyeckux,
PYHKLMOHANBHO-MIAHNPOBOYHBIX, NPUPOAHO-KINMATUYECKUX, FUrMEeHNYECKuX,
TEXHUYECKUX, 3CTETUYECKUX.



PeweHne coumasnbHO - OPWUEHTUPOBAHHLIX 3aday4 aAPXUTEKTYPHO-
rpafoCTPOUTENBbHONO MPOEKTUPOBAHUA  TPynmnbl  XKWJIOW, CMELaHHOW  >XWJIoMn
3aCTPOMKM HanpasJieHO Ha co3jaHue cpenbl XWIoM rpynnbl Kak YCTOWYMBOIO
coumanbHO - MPOCTPAHCTBEHHOrO KOMMJaekca, cnocobcTBylowwero ¢opMmMpoBaHUIO
cocencTsa.

Llenb nccnenoBaHusi anccepTaumoHHON paboTbl - BbISIBUTb TUMOJSIOMNYECKNE
0COB6EHHOCTN (OPMUMPOBAHUA HOBbIX >XWJbIX f4YeeK C y4YeTOM pa3Hoobpasus
COBpPEMEHHbIX CTPATOB, ONpeaennTb Nx HeobxoanMyto YHKLMOHANIbHYIO CTPYKTYPY U
HOBbI€ MJIAHMPOBOYHLIE /IEMEHTHI C y4eTOM noTpebHocTen noaen.

B TeopeTnyecknx pabotax no rpafocTponTENbCTBY M COLMANIbHON reorpadun
nog cTpaTudmkaymen B OCHOBHOM MOHMMAETCs counasbHas Mepapxms ropoacKux
NPOCTPAHCTB, 3aKJl4Yalowasca B HepaBHOMEPHOM pacrnpeneneHum obLeCcTBEeHHbIX
6nar ”n pasHOM KayvecTBe YCJOBUA NpPOXXMBaHUA. [LaHHbIM noaxon 06bl4HO
nogpasymMeBaeT CpefHUA YpPOBEHb paccMoTpeHus npobnembl - pasgeneHue
HacesieHMs B rpaHMLLax ropoda, B MacwTabe panoHOB, yauL 1 KBapTanos. MNpn Takom
noaxone MpoOCTPaAHCTBEHHOMY pa3fenNeHud MNPUMNUCbIBAETCA BbIHYXAEHHbIA UAN
D06pOBOJIbHBIN XapaKTep.

OnHako Haumbonbllytlo pa3paboTKy MNOHATUE MOJYYUSIO B COLMOIONNYECKUX
HaykKax, B HWUX nNog CouunasibHO-rpafoCTPONTESNIbHON CTpaTumMKaumen noHUMaT
pasfesieHne NAen Ha KaTeropumn, 3aTpydHSAOLWMEe KOHTAKTbl MexXAay rpynnaMmm u
orpaHnymBatoLlme cdepbl XU3HEAEeATEe/IbHOCTW, C BO3MOXHbIM MNOSABJIEHWEM He
TONBKO PU3NYECKNX, HO N NCUXOJIOMNYECKNX FpaHuL,.

OCHOBHbIM MPENMYLLECTBOM MPOCTPAHCTBEHHOIO0 pPacC/IOeHNA Ha3blBaloOT
NMCUXOJIOrNYEeCKUn KOMGOPT OT HaxXOXOEeHWs B couuasibHO ofLHOpoAHOW cpepe. Onsa
npeacTtaBuTesnien ropoackon 3/INThbl MPOXKMBaAHME Ha MNPEeCTUIXXKHOW TeppuTtopumn He
npocTto 6osiee KOMMOPTHO, HO TakXe HOCUT CUMMBOJIMYECKUN XapakKTep, CAYXUT A4
nogaep>xaHms obuecTBeHHOro craTtyca, owyueHns 6e30nacHOCTU U MaKCUMalbHOMN
N301AUMN NIMYHOW >KU3HU OT MOCTOPOHHMX. B TO Xe BpeMsA npepncrtasutenn bonee
HU3KUX CJI0OEB 4YYBCTBYIOT ceba yBepeHHee cpeaun nogen TOro e JocrtaTka, rae
MOryT pacCyMTbiBaTb Ha NOMOLLb U MOHUMaHMe.

CoBpeMeHHas XnnuwHasa noanTmnka B Poccmm paccmaTpumBaeT YesnloBeKa NNLb
C NO3ULIMN YPOBHSA ero sKkoHoMmyeckonm obecrnevyeHHoCcTU. BcneacTeme 3Toro nsowanb
N Ka4YeCTBEHHbI YPOBEHb >XKWUJIMLLLA ONpPeaensioTCcsa He NoTPpebHOCTAMN Tex WU UHbIX
COUManbHbLIX TPYnNMn HaceNeHuss, a WUX 3SKOHOMUYECKUMU BO3MOXHOCTAMKU. B
pe3ysbTaTe Takoro noaxona NPoeKTUPOBaHNE N CTPOUTENLCTBO COLMASIBHOIO XXNJIbS
BeeTCs, MCxoas U3 yaeweBNeHns 3aTpaT, U B NPOLLEeCC NPOEKTUPOBaHNSA nepecTatoT
BXOAWUTb TakKMe TMNOHATUA, KakK KOMQOPTHOCTb, 3ProHOMUYHOCTb, 06pa3 >XM3HWU
yenoBekKa.



NMoTpebutenb M3 BbiCOKOOBECNEYEHHbIX C/I0EB HaceneHumsa umeeT 6onblue
BO3MOXXHOCTeN BbIbOpa, B TO BpeEMSA Kak OJ19 CJI0EB HAaCeNeHUNa C HU3KNM OOCTAaTKOM B
COBPEMEHHbIX COLMANIbHO-3KOHOMUYECKMNX YC/I0BUAX HeT Bblbopa. ApXUTEKTOp B
3HAYNTESIbHON CTEMNEHN OonpenenseT XapakKTep KWJ0oW cpedbl U NMPUHMMaeT Ha cebs
OTBETCTBEHHOCTb 3a HEMPUEMJIEMbIE AN MPOXKMBAKOLMX B HEN NIOAEN PeLleHuns.

BO3MOXXHOCTb OCyLleCcTBAEeHNS PYHKLMOHaJIbHbIX NPOLECcCcOoB, MPOUCXOASLLNX
B KWiuWe, ABNAeTCA KpuTepueM KOMGOPTHOCTUM UAM  OUCKOM(POPTHOCTKU
npoxunBaHuns.[2] Ha To, Kak ByayT OCyLWeCcTBAATbLCA XXN3HEHHbIE PYHKLMN YENOBEKa B
Xunuvuie, BamaeT nporpaMMa CTpouTeNnbCTBa, 3ajaBaeMas apxutekTopoMm. [Ina Toro,
4TOObI ee 3afaTb, Heob6XxoaMMO onpenennTb NOTEeHUMANbHbIX XWUbLOB 1 aAanTUBHbIN
pecypc apxXUTeKTypbl, NPUCMNOCOB/EHHON K pa3indHbIM obpa3aM XU3Hn obuTaTenen.
B Xunnon cpene Bcerga oCyuwecTBASeTCA MHOXKECTBO PYHKLMOHAIbHbLIX MPOLLEeCCOoB, B
TOM 4UCsie OHa £BJISETCA OCHOBHbIM MeCTOM peJslakcaumm un BOCCTaAHOBEHUSA
yesioBeKa, «ybexuLem oT onacHoCTen».

NepcoHannM3mpoBaHHas cpena paccMaTpuBaeTCs KaKk  OCHOBHas
ncxogauwas  OT  YenoBeka (opMa CTPYKTYpPUMPOBaHMSA  OKpyXKalowero Mwupa.
MNepcoHanusauuns cpenbl - 3TO onpenesieHnemMecTa, TEPPUTOPUN, MOMELLEHUS
KakK «CBOEro», 41o 06bI4HO BKJ/IIOYAET OTAESIeHME, OrpaHMYeHe AaHHOIro MecTa
dhursnyecknMmmn nam coymanbHbiMm bapbepamm, KOHTPOJIb AAHHOIO MecTa 1 owyuleHune
ero «cBoum» (npeHTUukKaumsa). Yem Oonble BpeMeHM nMpoBoAAT JOAM B
onpenesieHHOM MecCcTe, TeM CWibHee UuX caMoumfeHTudmkauma C HUM N Tem
obwnpHee TeppuTopuUsa, KOTOPYKD OHU CHUTAIOT CBOEN.

MPUBATHOCTb - 3TO UEHTPaJibHbIA PEryaaTOPHbIA MpoLecc, nocpencTBoOM
KOTOPOro mMnepcoHa wanM rpynna genaet cebs 6onee wam MeHee OTKPbITON W
OOCTYNHOMN AN APYrux, CeNeKTUBHbIN KOHTPOJIb AOCTYMHOCTU YEsZIOBEYECKOro «5i»,
CUHTEe3 CcTpemMsieHUs OblTb B KOHTAKTE W BHE KOHTaKTa C APYyrMMu; 3TO npouecc
YCTAHOBNIEHNS MEXJIMYHOCTHbIX rpaHul, [5]. Heckonbko MHavYe NpuUBaTHOCTb MOXXHO
onncaTb KakK OANasieKTUYEeCKMI NpoLecc Nnoucka B3auMoagencTBUS N €ero orpaHnyeHuns,
yCTaHOBNeHne 06anaHCa MexXAOy OTKPbITOCTbIO W 3aKPbITOCTbIO, ONTMMU3ALMUIO
WHTEHCUBHOCTU N n3bmnpatenbHoCTn obLeHuns.

Takum obpasoM, aHanAM3 TUMOMOrMM CTPATOB U UX  COLMANbHO-
pYHKUMOHaNbHbIX NOTpPebHOoCTeNn NokasbiBaeT Ha HeEoBXoAMMOCTb pa3paboTKu HOBOW
CUCTEMbl apPXUTEKTYPHbIX XWJbIX f4eek, 6a30BbIX NapaMeTpoB Heobxoanmmoro Habopa
noMeleHnin. CoumanbHble Tpynnbl U UX MOTPEOHOCTU SABAAIOTCA onpeaensronmMm
hakTOpaMn B MNPOEKTUPOBAHUMN Habopa MNOMELLEHUA N BHELWIHEero obJiInka >XWUoro
30aHUA.  ApPXUTEKTYPHO-rPagoCTPOUTENIbHOE TMPOEKTUPOBAHUE >KWUJION  FPyMmnbl,
yumTbiBaloLLee MOTPEebHOCTM ee XUTeNel He TOJIbKO KakK WMHAMBUAYYMOB, HO Kak
cocenckoro coobuiecTra, crnocobcTByeT HOPMUPOBAHUIO »XXWUOW 3acTporkn ¢ bonee



CJIOXKHbIMN, pa3H006pa3HbIMI/I n I'IpI/IGJ'IVI)KeHHbIMI/I K 4eslI0BEeKY CpeaoBbiMU
Ka4eCTBaMMW.
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ECONOMIC MATHEMATIC-STATISTICAL MODELLING IN
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The summary. The main purpose in attracting and using of investments is an
achievement of leading positions in economic development and supply world’s
market with local products of Uzbekistan. There is no doubt that to achieve such
targets needs accordance plan and forecasting based on scientific researches.
Hence, here in this article were given conclusions of effective using of investments
on the basis forecast related to econometrics modeling of such indexes as, GNP,
basic funds, conditions of industrial investments, also, inflation rates and
employment in the country.
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Intro.

There is a great necessity of science based forecast of economic proceeding in
elaboration of our country future documentations and development of integratons
to world economy.

According reports of the First president of the Republic of Uzbekistan,
I.Karimov, were said that — “there is a great necessity to forecast of organization of
production process — from starting of refinement of raw materials, till getting
finished product — full cycle, purposeful use of costs and levels of its cover of
expenditure”. Because, if we speak about full understanding of forecast, there is a
necessity of full understanding and learning all its laws for better quality.

Forecasting — this is a special science elaboration, defines future development
and fulfills only on the basis of science elaboration. Also, forecasting shows what
can be happen in future beforehand. [7]. We need to take note, that first of all, it
needs to plan all actions based on proper forecast. Hence, the planning is the most
obligatory condition for fulfillment.

Literature review.
Many scientists of foreign countries conducted researches on "Investment
activity" and "Marketing strategy", but they were considered only on a portfolio of
securities. One of them, scientific researcher Lin Ding. in his paper he gave the
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solution to the investment timing problem as a function of parameters of the
model,in particular, of the tax holiday duration and interest rate for borrowing
(2008). He had studied the question whether the higher interest rate for borrowing
could be compensated by tax holidays.Another researcher, A.A. Startseva in her
work researched a principle of reducing indeterminacy during management
decision making, due to usage of additional objective information, which could be
found wusing special diversified corporation evolution forecast economic
mathematical model (EMM) was suggested (2004). Chenesee scientists Dong
Jiuying and Li Yinsheng, showed that the mathematical problem of optimally
managing a portfolio of securities had received considerable research attention in
recent years. Most such research had been concerned with the classical economic
objective of maximization expected utility of terminal wealth and or utility of
consumption over a planning horizon that could be finite or infinite. The asset
appreciation rates and volatilities in all of these studies were constants, that was,
the so-called “investment opportunity sets” were constants (2004,2010).

By the idea of Xiaoging Ma if there was no accurate prediction, investors not
only couldn't obtain expected profits, but also aggravated the fluctuation of
macroeconomic (2010).

But researches in these papers made in areas of investment timing problems
and power industry investments, so they didn't learned purposes in attracting and
using of investments is an achievement of leading positions in economic
development.

Research methodology.

Besides, forecasting in Uzbek language means “prediction”, but from our
point of view, it is not allowed to consider these two expressions as the same.
Because forecasting — has a probability character, with development results of
objects and accidents, and its influense spheres are very wide, such as: geography,
geology, ecology, economics, social, foreign political and juridical spheres and etc.

Hence, the object of this science elaboration, economic forecasting first of all
is a process, which aimed to development of economic systems, through making
economic forecasting based on scientific economical laws.

During getting these objectives all possible situations are forecasted. Chosen
development types as the most effective, are used as information basis in creation
of complex programming which could be used as necessary actions in future.

Further, for expanding of science plans in achievement of one in many
directions of definite plan programs or the complex of programs considers through
inspection. This plan gives an opportunity to choose and to prove sequence of
terms of carrying out economic system actions. It is necessary to keep in mind that
we use system analysis method because of complexity and large-scale of economic
system.



Source: author’s idea
Picture-1. Principles of methods of system analysis in economy

Hence, particular features of analysis showed on the picture, defines
expediency of carrying out a number of logical stages for forecasting. Especially:

1. For object achievement we need to carry out correlation analysis and to
identify interrelation.

2. Using factors identified through analysis we arrange regression equation.

3. Arranged equation being evaluated through a number of criterion such as
Fisher, Student, Darbin-Watson and etc.[8].

4. If equation corresponds to all criterions, we will forecast definite index.

Hence, the above-mentioned ideas, taking into consideration of complexity of
economic objects and processes, it is appropriately to use extrapolation method of
forecasting on the basis of perspective development of economic objects and
processes in future, which gives a chance of learning circular factors of research
object.

The main reason of it, is that extrapolation method usually based on forecast
of time rows, and also modelling methods of time rows, dynamic raws of economic
indexes.

On the basis of above-mentioned ideas, we analyse rate of dynamic rows of
GNP and future amount of production in Uzbekistan in 1995-2015 years, and also
a number of influential factors, such as investments amount, employment level by
branches, quantity of enterprises and inflation rates.

Analyze results.

For proper working out of economic model of changes of production GNP of
Uzbekistan under few factors influence, first of all, it needs to make analysis their
correlation interconnection. According that, the chosen investments for amount of
GNP (0,998835), fixed funds (0,966626) and changes of employed people in



economy(0,946714) were identified very close interconnection among them. But,
the factor of inflation with GNP factor are inversely (-0,72214).

As a result of our research we get many elemental model of GNP changes:
Y=8241,7602+4,0027823 * X,+0,0374589* X ,+0,4141966 * X, —1040,622* X , 1)

X

Here: “1 -investments to fixed capital;

X, _fixed capital;
X

X

3 -amount of employed people in economy;

4 -inflation rate.
Now, to solve above-mentioned many elemental models, we need to arrange

models related to activity of each factor and they look like:
X,=7342,507619+2279,606786 *t

X,=4501,68+1637,996 ¢ . X3:8556,989+2%9, 7614 %t
X,=7,586667 —0,07 xt

Then we put models of factors changes to formula (1)and make forecast by
chosen factors amount.

b

Table-2
Amount of GNP forecast in Uzbekistan
Total amount
GNP amount Investment to fixed | Fixed capital of employed Inflation rate
Year (milliard. sum) capital (milliard. sum) |(milliard. sum) people in %
Y p ) : (thousand. ?
sum)
2016 183098,3 43606,6 24982,3 13592,7 6,12
2017 194803,9 46437,1 26620,2 13872,5 6,05
2018 206509,5 49267,6 28258,2 14152,2 6,01
2019 218215,1 52098,1 29896,2 14432,0 5,9
2020 229920,7 54928,6 31534,2 14711,7 5,84

Source: author’s working out of based on data of Uzbekistan Statistics Committee

According data on table-2, the amount of investments to Uzbekistan economy
in 2016 year is 43606,63 milliard sum and hence, when level of inflation average is
6%, the amount of investments will be 1809011,6 milliard sum, which in
comparision with 2015 year has growth of 7,8%.

To 2020 year expected amount of investments to fixed capital will be 54928,6
sum, under consistent, steadily carrying out of reforms by modernization and
diversification of economy in 2015-2019 years, amount of GNP will be expected
229920,7 milliard sum. Such situation means that in comparison with 2015 year,
will be to 58551,7 milliard sum and growth to 26,6% with 6,0% of inflation rate.

Of course, achievement of such positive growth 31534,2 milliard sum, can be
explained as an amount of fixed funds and rate of employment 14711,7 thousand
people. This situation in comparison with last year will be expressed as 27,4% and
12,7% correspondingly. Besides, we mean development of consistent carrying out
reforms in every branch, their unity in economic partnership. Because, in such a
difficult situation nowadays, it is necessary to refuse old views and inertial



methods of development for further prevention of rapid decrease of demand and
keeping uncertainty in world market.

During present conditions of globalization all over the world, one of the main
tasks of our government is to steadily technical and technic renovation of
production, steadily looking for internal opportunities and reserves, based on deep
structural changes in economy, which means full development of industrial sphere.
B 3ToM cmpbicie 1jesecooOpa3HO TPOTHO3UPOBaTh TMEPCHEeKTUBbI W Pa3BUTHE
J1esiTe/IbHOCTU TPOMBIILLJIEHHOW OTpac/Iu.

For this purpose, it is necessary to repeat by degrees all processes of
forecasting of Uzbekistan’s GN volume.

The factors influencing to production branches of:

X _investment involved with industry, X

X

2 - an amount of employed

people to industry,
X

3 - an amount of functioning enterprises in industry, and

4 -rate of inflation.
Based on these determinations we work out economic models satisfying

changes of factors related to time term. According them:
X ,=—2867,28+763,603*t

X,=960,1316+33,55263*t . X,=983,5737+33,2406 ¢
X ,=7,586667 —0,07 *t

b

Through above-mentioned models, using the method of insertion instead of

L X, , X3 u X factors, we identify the results of expected amount of

products of industry sphere in Uzbekistan.
Y=-36611,32839+4,880186504* X, —257,9451398x X, +

+292,3053756 * X ,+313,50498* X, 2)

Then, we insert expressions and get the results, which should be written into the
table.

X

Table-3

The forecast of expected volume of gross product of industry of Uzbekistan
taking into consideration all factors)

Gross volume of The volume of Amount of Amount of
industrial investment employed enterprises Inflation

year products, ¥ (milliard. sum) people X, ’ X, , rate, X,

(milliard. sum) X, thousand thousand
2015 91708, 1 13168,4 1664,7 1681,6 6,12
2016 96474,3 13932,0 1698,3 1714,9 6,05
2017 101240,6 14695,6 1731,8 1748,1 6,01
2018 106006,8 15459, 2 1765,4 1781,4 5,9
2019 110773,1 16222.8 1799,0 1814,6 5,84
2020 115539,3 16986,4 1832,5 1847,8 5,8

Source: author’s working out of based on data of Uzbekistan Statistics Committee

According the data on the table-3, the growth of functioning enterprises of
industry sphere in 2016 year is 2% and it will come in total 1714,9 thousand,



amount of employed people in industry reached to 1689,3 thousand people and
volume of expected investment in compassion with 2015 year has grown to 5,8%
and it is 13932,0 milliard sum, expected volume of gross industrial product will
come to 96474,3 milliard sum.

Conclusion.

Be the reason of consistent carrying out the Program of industrial
development in 2015-2019 years, we can predict that to 2020 year the volume of
attracted investment to industry will be 16986,4 milliard sum, in comparison with
2015 year the growth of employment will be 101% and the growth of full amount
of enterprises will be 9,9%, the volume of industrial products production will be
115539,3 milliard sum and it will be 26% more than in basis year.

Hence, of this research we can make following conclusions, taking into
consideration the objects of such theme and complexity of economic processes. It
is necessary to use extrapolation method based on perspective development of
economic laws in future, which gives an opportunity to learn cycle factors of
research object, based on invariability. The reason of it is that extrapolation
method usually based on forecast of single size time index, and also based on
method of single size time index modeling, single size time index dynamics and

single size time index at all.
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Intro.

There is a great necessity of science based forecast of economic proceeding in
elaboration of our country future documentations and development of integratons to
world economy.

According reports of the First president of the Republic of Uzbekistan, I.Karimov, were
said that - “there is a great necessity to forecast of organization of production process
- from starting of refinement of raw materials, till getting finished product - full cycle,
purposeful use of costs and levels of its cover of expenditure”. Because, if we speak
about full understanding of forecast, there is a necessity of full understanding and
learning all its laws for better quality.

Forecasting - this is a special science elaboration, defines future development and
fulfills only on the basis of science elaboration. Also, forecasting shows what can be
happen in future beforehand. [7]. We need to take note, that first of all, it needs to
plan all actions based on proper forecast. Hence, the planning is the most obligatory
condition for fulfillment.

Literature review.

Many scientists of foreign countries conducted researches on "Investment activity" and
"Marketing strategy", but they were considered only on a portfolio of securities. One of
them, scientific researcher Lin Ding. in his paper he gave the solution to the
investment timing problem as a function of parameters of the model,in particular, of
the tax holiday duration and interest rate for borrowing (2008). He had studied the
question whether the higher interest rate for borrowing could be compensated by tax
holidays.Another researcher, A.A. Startseva in her work researched a principle of
reducing indeterminacy during management decision making, due to usage of
additional objective information, which could be found using special diversified
corporation evolution forecast economic mathematical model (EMM) was suggested
(2004). Chenesee scientists Dong Jiuying and Li Yinsheng, showed that the
mathematical problem of optimally managing a portfolio of securities had received
considerable research attention in recent years. Most such research had been
concerned with the classical economic objective of maximization expected utility of
terminal wealth and or utility of consumption over a planning horizon that could be
finite or infinite. The asset appreciation rates and volatilities in all of these studies
were constants, that was, the so-called “investment opportunity sets” were constants
(2004,2010).
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By the idea of Xiaoqing Ma if there was no accurate prediction, investors not only
couldn 't obtain expected profits, but also aggravated the fluctuation of
macroeconomic (2010).

But researches in these papers made in areas of investment timing problems and
power industry investments, so they didn't learned purposes in attracting and using of
investments is an achievement of leading positions in economic development.

Research methodology.

Besides, forecasting in Uzbek language means “prediction”, but from our point of view,
it is not allowed to consider these two expressions as the same. Because forecasting -
has a probability character, with development results of objects and accidents, and its
influense spheres are very wide, such as: geography, geology, ecology, economics,
social, foreign political and juridical spheres and etc.

Hence, the object of this science elaboration, economic forecasting first of all is a
process, which aimed to development of economic systems, through making economic
forecasting based on scientific economical laws.

During getting these objectives all possible situations are forecasted. Chosen
development types as the most effective, are used as information basis in creation of
complex programming which could be used as necessary actions in future.

Further, for expanding of science plans in achievement of one in many directions of
definite plan programs or the complex of programs considers through inspection. This
plan gives an opportunity to choose and to prove sequence of terms of carrying out
economic system actions. It is necessary to keep in mind that we use system analysis
method because of complexity and large-scale of economic system.

HagnuebinPossibility.of use of definite probability in forecasting complicated and beg system:
Grpenka.arpaBourkifth Grpenka.BpaBoikounth
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age not found or type unknown

HagnuckinPossibility.of system distribution to definite elements (branch, enterprise and other
Hagnuewind he systemnconcerned to environment through incoming and out coming
Crpenka.enpasounthird

Hagnueend he systemnis complete and always directed to achieve its objects
Crpenka.BnpaBoiSecond
Hagnuvebnd he systemnis complica
Crpenka.enpaBoikirst

Hagnuekn Principles.af methods of system analysis in economy
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Source: author’s idea
Picture-1. Principles of methods of system analysis in economy

Hence, particular features of analysis showed on the picture, defines expediency of
carrying out a number of logical stages for forecasting. Especially:

1. For object achievement we need to carry out correlation analysis and to identify
interrelation.

2. Using factors identified through analysis we arrange regression equation.

3. Arranged equation being evaluated through a number of criterion such as Fisher,
Student, Darbin-Watson and etc.[8].

4. If equation corresponds to all criterions, we will forecast definite index.

Hence, the above-mentioned ideas, taking into consideration of complexity of
economic objects and processes, it is appropriately to use extrapolation method of




forecasting on the basis of perspective development of economic objects and
processes in future, which gives a chance of learning circular factors of research
object.

The main reason of it, is that extrapolation method usually based on forecast of time
rows, and also modelling methods of time rows, dynamic raws of economic indexes.

On the basis of above-mentioned ideas, we analyse rate of dynamic rows of GNP and
future amount of production in Uzbekistan in 1995-2015 years, and also a number of
influential factors, such as investments amount, employment level by branches,
quantity of enterprises and inflation rates.

Analyze results.

For proper working out of economic model of changes of production GNP of Uzbekistan
under few factors influence, first of all, it needs to make analysis their correlation
interconnection. According that, the chosen investments for amount of GNP
(0,998835), fixed funds (0,966626) and changes of employed people in
economy(0,946714) were identified very close interconnection among them. But, the
factor of inflation with GNP factor are inversely (-0,72214).

As a result of our research we get many elemental model of GNP changes:
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-inflation rate.
Now, to solve above-mentioned many elemental models, we need to arrange models
related to activity of each factor and they look like:
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Then we put models of factors changes to formula (1)and make forecast by chosen

factors amount.

Table-2

Amount of GNP forecast in Uzbekistan

Year

2016

2017

2018

2019

2020

Source: author’s working out of based on data of Uzbekistan Statistics Committee

According data on table-2, the amount of investments to Uzbekistan economy in 2016
year is 43606,63 milliard sum and hence, when level of inflation average is 6%, the
amount of investments will be 1809011,6 milliard sum, which in comparision with 2015

GNP amount |nvestment to
(milliard. sum)fixed capital

e not found or bypE LKA sum)

B

183098,3

194803,9

206509,5

218215,1

229920,7

43606,6

46437,1

49267,6

52098,1

54928,6

year has growth of 7,8%.

Fixed capitalof employed |nflation rate

(milliard.
sum)

24982,3

26620,2

28258,2

29896,2

31534,2

Total amount

people

(thousand.

sum)

13592,7

13872,5

14152,2

14432,0

14711,7

in %

6,12

6,05

6,01

5,9

5,84



To 2020 year expected amount of investments to fixed capital will be 54928,6 sum,
under consistent, steadily carrying out of reforms by modernization and diversification
of economy in 2015-2019 years, amount of GNP will be expected 229920,7 milliard
sum. Such situation means that in comparison with 2015 year, will be to 58551,7
milliard sum and growth to 26,6% with 6,0% of inflation rate.

Of course, achievement of such positive growth 31534,2 milliard sum, can be
explained as an amount of fixed funds and rate of employment 14711,7 thousand
people. This situation in comparison with last year will be expressed as 27,4% and
12,7% correspondingly. Besides, we mean development of consistent carrying out
reforms in every branch, their unity in economic partnership. Because, in such a
difficult situation nowadays, it is necessary to refuse old views and inertial methods of
development for further prevention of rapid decrease of demand and keeping
uncertainty in world market.

During present conditions of globalization all over the world, one of the main tasks of
our government is to steadily technical and technic renovation of production, steadily
looking for internal opportunities and reserves, based on deep structural changes in
economy, which means full development of industrial sphere. B 3ToM cMbICne
uenecoobpa3HoO NPOrHO3MpPOBaTh NMEPCNEKTUBLI U Pa3BUTUE OeATENbHOCTH
MPOMbILLUJIEHHOW OTpPacau.

For this purpose, it is necessary to repeat by degrees all processes of forecasting of
Uzbekistan’s GN volume.

The factors influencing to production branches of:
% ot found or type unknown % ot found or type unknown
-investment involved with industry, - an amount of employed people to
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industry, - an amount of functioning enterprises in industry, and - rate of

inflation.

Based on these determinations we work out economic models satisfying changes of
factors related to time term. According them:
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factors, we identify the results of expected amount of products of

Then, we insert expressions and get the results, which should be written into the table.

Table-3

The forecast of expected volume of gross product of industry of Uzbekistan
(taking into consideration all factors)

Gross volume The volume of Amount of |\ Amount of

of industrial  [nvestment  lemploy t{isegmlnfla 1
year ge n:(l;-ﬁ)Hwi— Aype unknpwn vl s proe U

products, 5_&{ ot folpgpiples ko i rate,

(milliard. sum)|sum) thousand thousand
2015 [91708,1 13168,4 1664,7 1681,6 6,12
2016 [96474,3 13932,0 1698,3 1714,9 6,05
2017 [101240,6 14695,6 1731,8 1748,1 6,01
2018 [106006,8 15459, 2 1765,4 1781,4 5,9
2019 [110773,1 16222,8 1799,0 1814,6 5,84
2020 [115539,3 16986,4 1832,5 1847,8 5,8

t found or type unknown

Source: author’s working out of based on data of Uzbekistan Statistics Committee

According the data on the table-3, the growth of functioning enterprises of industry
sphere in 2016 year is 2% and it will come in total 1714,9 thousand, amount of



employed people in industry reached to 1689,3 thousand people and volume of
expected investment in compassion with 2015 year has grown to 5,8% and it is
13932,0 milliard sum, expected volume of gross industrial product will come to
96474,3 milliard sum.

Conclusion.

Be the reason of consistent carrying out the Program of industrial development in
2015-2019 years, we can predict that to 2020 year the volume of attracted investment
to industry will be 16986,4 milliard sum, in comparison with 2015 year the growth of
employment will be 101% and the growth of full amount of enterprises will be 9,9%,
the volume of industrial products production will be 115539,3 milliard sum and it will
be 26% more than in basis year.

Hence, of this research we can make following conclusions, taking into consideration
the objects of such theme and complexity of economic processes. It is necessary to
use extrapolation method based on perspective development of economic laws in
future, which gives an opportunity to learn cycle factors of research object, based on
invariability. The reason of it is that extrapolation method usually based on forecast of
single size time index, and also based on method of single size time index modeling,
single size time index dynamics and single size time index at all.

Intro.

There is a great necessity of science based forecast of economic proceeding in
elaboration of our country future documentations and development of integratons to
world economy.

According reports of the First president of the Republic of Uzbekistan, I.Karimov, were
said that - “there is a great necessity to forecast of organization of production process
- from starting of refinement of raw materials, till getting finished product - full cycle,
purposeful use of costs and levels of its cover of expenditure”. Because, if we speak
about full understanding of forecast, there is a necessity of full understanding and
learning all its laws for better quality.

Forecasting - this is a special science elaboration, defines future development and
fulfills only on the basis of science elaboration. Also, forecasting shows what can be
happen in future beforehand. [7]. We need to take note, that first of all, it needs to
plan all actions based on proper forecast. Hence, the planning is the most obligatory
condition for fulfillment.

Literature review.



Many scientists of foreign countries conducted researches on "Investment activity" and
"Marketing strategy", but they were considered only on a portfolio of securities. One of
them, scientific researcher Lin Ding. in his paper he gave the solution to the
investment timing problem as a function of parameters of the model,in particular, of
the tax holiday duration and interest rate for borrowing (2008). He had studied the
question whether the higher interest rate for borrowing could be compensated by tax
holidays.Another researcher, A.A. Startseva in her work researched a principle of
reducing indeterminacy during management decision making, due to usage of
additional objective information, which could be found using special diversified
corporation evolution forecast economic mathematical model (EMM) was suggested
(2004). Chenesee scientists Dong Jiuying and Li Yinsheng, showed that the
mathematical problem of optimally managing a portfolio of securities had received
considerable research attention in recent years. Most such research had been
concerned with the classical economic objective of maximization expected utility of
terminal wealth and or utility of consumption over a planning horizon that could be
finite or infinite. The asset appreciation rates and volatilities in all of these studies
were constants, that was, the so-called “investment opportunity sets” were constants
(2004,2010).

By the idea of Xiaoqing Ma if there was no accurate prediction, investors not only
couldn 't obtain expected profits, but also aggravated the fluctuation of
macroeconomic (2010).

But researches in these papers made in areas of investment timing problems and
power industry investments, so they didn't learned purposes in attracting and using of
investments is an achievement of leading positions in economic development.

Research methodology.

Besides, forecasting in Uzbek language means “prediction”, but from our point of view,
it is not allowed to consider these two expressions as the same. Because forecasting -
has a probability character, with development results of objects and accidents, and its
influense spheres are very wide, such as: geography, geology, ecology, economics,
social, foreign political and juridical spheres and etc.

Hence, the object of this science elaboration, economic forecasting first of all is a
process, which aimed to development of economic systems, through making economic
forecasting based on scientific economical laws.

During getting these objectives all possible situations are forecasted. Chosen
development types as the most effective, are used as information basis in creation of
complex programming which could be used as necessary actions in future.
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Further, for expanding of science plans in achievement of one in many directions of
definite plan programs or the complex of programs considers through inspection. This
plan gives an opportunity to choose and to prove sequence of terms of carrying out
economic system actions. It is necessary to keep in mind that we use system analysis
method because of complexity and large-scale of economic syste'“.age not found or type unknown
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Source: author’s idea
Picture-1. Principles of methods of system analysis in economy

Hence, particular features of analysis showed on the picture, defines expediency of
carrying out a number of logical stages for forecasting. Especially:

1. For object achievement we need to carry out correlation analysis and to identify
interrelation.

2. Using factors identified through analysis we arrange regression equation.

3. Arranged equation being evaluated through a number of criterion such as Fisher,
Student, Darbin-Watson and etc.[8].

4. If equation corresponds to all criterions, we will forecast definite index.

Hence, the above-mentioned ideas, taking into consideration of complexity of
economic objects and processes, it is appropriately to use extrapolation method of




forecasting on the basis of perspective development of economic objects and
processes in future, which gives a chance of learning circular factors of research
object.

The main reason of it, is that extrapolation method usually based on forecast of time
rows, and also modelling methods of time rows, dynamic raws of economic indexes.

On the basis of above-mentioned ideas, we analyse rate of dynamic rows of GNP and
future amount of production in Uzbekistan in 1995-2015 years, and also a number of
influential factors, such as investments amount, employment level by branches,
quantity of enterprises and inflation rates.

Analyze results.

For proper working out of economic model of changes of production GNP of Uzbekistan
under few factors influence, first of all, it needs to make analysis their correlation
interconnection. According that, the chosen investments for amount of GNP
(0,998835), fixed funds (0,966626) and changes of employed people in
economy(0,946714) were identified very close interconnection among them. But, the
factor of inflation with GNP factor are inversely (-0,72214).

As a result of our research we get many elemental model of GNP changes:
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Now, to solve above-mentioned many elemental models, we need to arrange models
related to activity of each factor and they look like:
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Then we put models of factors changes to formula (1)and make forecast by chosen

factors amount.

Table-2

Amount of GNP forecast in Uzbekistan

Year

2016

2017

2018

2019

2020

Source: author’s working out of based on data of Uzbekistan Statistics Committee

According data on table-2, the amount of investments to Uzbekistan economy in 2016
year is 43606,63 milliard sum and hence, when level of inflation average is 6%, the
amount of investments will be 1809011,6 milliard sum, which in comparision with 2015

GNP amount |nvestment to
(milliard. sum)fixed capital
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183098,3

194803,9

206509,5

218215,1

229920,7

43606,6

46437,1

49267,6

52098,1

54928,6

year has growth of 7,8%.

Fixed capitalof employed |nflation rate

(milliard.
sum)

24982,3

26620,2

28258,2

29896,2

31534,2

Total amount

people

(thousand.

sum)

13592,7

13872,5

14152,2

14432,0

14711,7

in %

6,12

6,05

6,01

5,9

5,84



To 2020 year expected amount of investments to fixed capital will be 54928,6 sum,
under consistent, steadily carrying out of reforms by modernization and diversification
of economy in 2015-2019 years, amount of GNP will be expected 229920,7 milliard
sum. Such situation means that in comparison with 2015 year, will be to 58551,7
milliard sum and growth to 26,6% with 6,0% of inflation rate.

Of course, achievement of such positive growth 31534,2 milliard sum, can be
explained as an amount of fixed funds and rate of employment 14711,7 thousand
people. This situation in comparison with last year will be expressed as 27,4% and
12,7% correspondingly. Besides, we mean development of consistent carrying out
reforms in every branch, their unity in economic partnership. Because, in such a
difficult situation nowadays, it is necessary to refuse old views and inertial methods of
development for further prevention of rapid decrease of demand and keeping
uncertainty in world market.

During present conditions of globalization all over the world, one of the main tasks of
our government is to steadily technical and technic renovation of production, steadily
looking for internal opportunities and reserves, based on deep structural changes in
economy, which means full development of industrial sphere. B 3ToM cMbICne
uenecoobpa3HoO NPOrHO3MpPOBaTh NMEPCNEKTUBLI U Pa3BUTUE OeATENbHOCTH
MPOMbILLUJIEHHOW OTpPacau.

For this purpose, it is necessary to repeat by degrees all processes of forecasting of
Uzbekistan’s GN volume.

The factors influencing to production branches of:
% ot found or type unknown % ot found or type unknown
-investment involved with industry, - an amount of employed people to
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industry, - an amount of functioning enterprises in industry, and - rate of

inflation.

Based on these determinations we work out economic models satisfying changes of
factors related to time term. According them:
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factors, we identify the results of expected amount of products of

Then, we insert expressions and get the results, which should be written into the table.

Table-3

The forecast of expected volume of gross product of industry of Uzbekistan
(taking into consideration all factors)

Gross volume The volume of Amount of |\ Amount of

of industrial  [nvestment  lemploy t{isegmlnfla 1
year ge n:(l;-ﬁ)Hwi— Aype unknpwn vl s proe U

products, 5_&{ ot folpgpiples ko i rate,

(milliard. sum)|sum) thousand thousand
2015 [91708,1 13168,4 1664,7 1681,6 6,12
2016 [96474,3 13932,0 1698,3 1714,9 6,05
2017 [101240,6 14695,6 1731,8 1748,1 6,01
2018 [106006,8 15459, 2 1765,4 1781,4 5,9
2019 [110773,1 16222,8 1799,0 1814,6 5,84
2020 [115539,3 16986,4 1832,5 1847,8 5,8
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Source: author’s working out of based on data of Uzbekistan Statistics Committee

According the data on the table-3, the growth of functioning enterprises of industry
sphere in 2016 year is 2% and it will come in total 1714,9 thousand, amount of



employed people in industry reached to 1689,3 thousand people and volume of
expected investment in compassion with 2015 year has grown to 5,8% and it is
13932,0 milliard sum, expected volume of gross industrial product will come to
96474,3 milliard sum.

Conclusion.

Be the reason of consistent carrying out the Program of industrial development in
2015-2019 years, we can predict that to 2020 year the volume of attracted investment
to industry will be 16986,4 milliard sum, in comparison with 2015 year the growth of
employment will be 101% and the growth of full amount of enterprises will be 9,9%,
the volume of industrial products production will be 115539,3 milliard sum and it will
be 26% more than in basis year.

Hence, of this research we can make following conclusions, taking into consideration
the objects of such theme and complexity of economic processes. It is necessary to
use extrapolation method based on perspective development of economic laws in
future, which gives an opportunity to learn cycle factors of research object, based on
invariability. The reason of it is that extrapolation method usually based on forecast of
single size time index, and also based on method of single size time index modeling,
single size time index dynamics and single size time index at all.




