TULPOCUCTEMA" YRPAGITTAGH
KOTbLIAMU U TPAGVIKOV

O HoBoM Bepcun 2.70

Pacuet N30TepMn4eCcKoro Te4ye-
HUA — Tenepb Osfid Npon3BOJib-
HbIX TPy60NpPOBOAOB
IMpexnae Bcero Bepcus 2.70 memaer
OTPOMHBII 11aT BIEpea B OTMEHE orpa-
HUYEHUI Ha CIIOXHOCTb U KOHGUrypa-
1IMI0 PacCYMTBIBAEMBIX TPYOOTIPOBO-
noB. Peanu3oBaH HOBBIN QJITOPUTM
pacyeta M30TE€PMUYECKOTO TEUCHUSI’
KMIKOCTEW WJIM ra3oB, MO3BOJISIIOIIMI
paccuMThIBAThL TPYOOTIPOBOJBI JII0OOI
CJIOXXHOCTH, B TOM YHUCJIE€ C KOJIbLIAMU U
barimacamu. [Tporpamma paccumThiBaeT
JII00BbIE pacyeTHbIE CXEMbI TPYOOTTPOBO-
TIOB, JUIS1 KOTOPBIX B KaX/IOM y3J1€ 3a/1a-
HBI JIMOO IaBjieHMe, J100 OajgaHC pac-
XOJIOB B TIPUMBIKAIOIIUX BETBIX (TO
€CTh BeJIMYMHA MPUTOKA WIU OTTOKA).
Taxum o6paszom "[apocucrema” oxsa-
TBIBA€T BCE 3aJayM, BCTpeyarollunecs B
pacyeTHOM MpaKTUKe:
® TIOBEpOYHBIN pacyeT (C 3aAaHHBIMU
NaBJIEHUSIMU B UCTOYHUKAX U pac-
XOJJaMU B OTPEOUTEISIX);
® TIOBEPOYHBIN pacyeT MPOTUB TMOTO-
Ka (C 3alaHHbIMU JaBJICHUSIMU B
MOTPeOUTENISIX U pacXoJaMU B HC-
TOYHUKAX);
® pacueT MPOITYCKHOW CITOCOOHOCTU
(C 3a1aHHBIMM JAaBJICHUSIMU B HC-
TOYHHUKAX W ITOTPEOUTEISIX)
U IpyTHhe.
Hogast Bepcusi rporpaMmbl Terepb
HE TOJIbKO CaMOCTOSITEJIbHO Tepepac-
TpeaesisieT pacXoJbl MO BETBSIM, HO U

Ha cTrpanunax xxypuaia CADmaster Mbl y2ke paccka-
3piBaJ 0 peasmsyemom HTII "Tpydoonposoa” mpoekre
"Tuapocucrema-2005", npexycmMaTpuBaloieM Mo3Tar-
HYI0 IIyOOKYI0 MOJEPHU3AIMIO MPOrPaMMbI TEIJIOBbIX 1
THAPABINYECKHX pacyeToB TpyoonpoBoaoB'. ITpoekT
yCHeIHO NPOABUraeTCs: KOraa MUIIYTCA 3TH CTPOKH,
HauyuHaeTcsa Oera-TecTHpoBaHue Bepcuu 2.70 mporpam-
mbl "Tuapocucrema”, 0 BO3MOKHOCTSIX KOTOPOii Mbl U

PaCCKaxKeM HIKe.

TP HEOOXOAMMOCTH M3MEHSET UX Ha-
npaBJieHue.

OOHOBJIEHHBI PaCYETHBIN MOIYJIb
peanu3yeT Tak Ha3bIBaeMblii aJITOPUTM
rnobampHoro  rpamumeHta  (Global
Gradient Algorithm — GGA), u3zobpe-
TeHHbIH B 1988 rony npodeccopom bo-
JIOHCKOTO YHUBepcuTeTa D3uo TonuHu
(Ezio Todini) m ero xojjaeramMmu. DTOT
OCTPOYMHBII QJITOPUTM COEOMHSIET B
cebe POCTOTY pean3aluy MeToa y3-
JIOBBIX IaBJICHUI C OBICTPOI CXOAMMOC-
TBIO METOJa KOHTYPHBIX PAacXojioB. 3a
nocaenHue roasl anroput™ GGA Ha-
e IMUPOKOoe MPUMEHEeHWEe B TIPO-
rpaMMax TUAPaBIMYECKOro pacyeTa
WHXEHEPHBIX ceTeil — Hampumep, B
CBOOOIHO PACTPOCTPAHSIEMON U BECh-
Ma mormysipHoit mporpamme EPANET
(http://www.epa.gov/ORD/NRMRL/wsw
rd/epanet.html), KoMMepYECKUX TPO-

JTyKTax Ha e OCHOBE, a TAK)Ke B U3BECT-
HeWIIMX MporpamMmax pacyera BOJIO-
npoBoma 1 KaHamm3aumu WaterCAD,
SewerCAD, StormCAD, pa3pabortaH-
HBIXx ¢upmoit Haestad Methods®
(http://www.haestad.com). OnHako, Ha-
CKOJILKO HaM HW3BECTHO, 3TO TIEpPBOE
npumeHeHue aiaroputMa GGA B poc-
CUICKON KOMMEPUYECKOM IporpamMmMme.
Pazpabotuuku  "[umpocucrembr”
IJIyObOKO TIpU3HATEIbHBI TMpodeccopy
ToauHu 3a onepaTUBHOE MPeNOCTaBlIe-
aue mHpopmaunu o metome GGA m
LIEHHBIE COBETHI IO €ro peaau3aliuu.
Ilpn paspaboTke OOHOBIEHHOTO
pacyeTHOro MOAYJS yIajloCh cOXxpa-
HUTb W TaKoe BaxXXHOE TOCTOMHCTBO
MpOrpaMMbl, Kak HE€TaJbHBIA pacyeT
MECTHBIX comnpoTtuBieHnii. Koadpou-
LIMEHTBI MECTHBIX COMIPOTUBIICHUI, KaK
U paHee, pAaCCYUTHIBAIOTCS C YUETOM pe-

'Cwm.: "[uppaBnuvecKuie pacueTsl — OT Mponuioro K oymymemy”. — CADmaster Ne 3/2005, c. 58-62.
’Bbi6op 1MaMeTpoOB U TETIOBOI pacyeT B Bepcuu 2.70 1oKa BHIMOJHSIOTCS, KaK U paHee, TOJbKO /151 TpyOONpoBOIOB 03 KoJell. DTU MOAYJIU

TUTAHUPYETCA MOACPHU3UPOBATH IMO3OHEE.

* Heine Bxoaut B coctaB komnanuu Bentley Systems.
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KMMa TedeHus U uyuciaa PefiHonbaca —
B OCHOBHOM Ha OCHOBE 3aBHUCHMOCTEM,
npemwioxeHHeix U.E. WMpenpuukom B
ero KJIacCMYeCKOM CITIPaBOYHUKE TI0
MECTHBIM COMpPOTUBEHUSIM. BbuT npo-
BeJICH JTOTTOJIHUTEbHBIN aHaIu3 3aJI0-
SKEHHBIX KOPPEJSLUii, UX CpaBHEHUE C
NPYTUMH 3KCTIIepUMEHTATbHBIMU JTaH-
HBIMU (B YACTHOCTHU CO CMPABOYHUKOM
JIPYTOTO KJ1acCWKa B TaHHOM 00JIacTh —
J.C. Munnepa), ucrpasieHbl 0OHapy-
>KeHHBbIe HeTouHOCTH. Kpome Toro, Ha-
yajiach paboTta Mo aHaJIM3y HOBEUIIMX
MUPOBBIX 3KCTIEPUMEHTATbHBIX TaH-
HBIX, HE OTPAXEHHBIX B YMOMSIHYTHIX
CIIPaBOYHUKAX, YTO TIO3BOJIMJIO YTOU-
HUTb pacyeT TMApPaBINYECKOro COMpo-
TUBJICHUS] TPOMHUKOB.

Yny4LUeHHbIN

nonb3oBaTenbCKui

MHTepdenc ¢ rpadomyeckon

pacyeTHOM cxeMomn

JIpyTM BasKHBIM IIIarOM CTajia BO3-
MOXHOCTb I'pauueckoro mpeacTabie-
HUSI pacyeTHOW CXeMBbl TPyOOIpoBOda
(puc. 1).

Ilpn peanusauum rpaduUIecKoOro
MpeNCTaBJIeHUsI U CIOCOOOB PabOTHI C
HUM TIPUHUMAJIMCh BO BHUMaHUE Clie-
nylolye TpeboBaHusl, BbITEKalole U3
0COOEHHOCTE! phIHKa TIporpamMmsbl "Ti-
npocucremMa':

e T[I0Jb30BaTENN YK€ BBITOJHWINA B
MporpaMMme OrpOMHOE KOJUYECTBO
pacyeTtoB, a 3HAYUT HEOOXOIUMO
00ecneynuTh BO3BMOXHOCTb pabOThI C
daitmaMu  OpeaplayIInX Bepcuit
(CTapbIMU pacyeTHBIMU CXEMaMU);

e MHOTHE IOJTb30BaTeIN yXXe JTOBETN
MpUeMbl paboOThI C MpPOrpamMMoil 10
aBToMaTu3Ma. bbi1o Obl Hermpa-
BWJIbHO OTHUMAaTh Y HHUX BO3MOX-
HOCTb paboTaTh B MPUBBIYHON Ma-
Hepe U 3aCTaBIISATh MEPeyunBaThC;

® TIOCKOJIBKY OOJIBIIMHCTBO O30~

BaTesiell MporpaMMbl MPUMEHSIET ee
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ceifyac 1151 pacyeTa TeXHOJIOTMYec-

KX TPYOOIIpOBOIOB, rpadumyeckoe

NpencTaBieHue J0KHO ObITh MpU-

OMIMKEHO K TIPUBBIYHBIM TSI HUX

TEXHOJIOTMYECKUM cxeMaM. B To xe

BpeMs ClIefyeT TPeayCMOTPETh |

Jpyrue BapUaHThI Harnpumep,

BO3MOKHOCTh PabOTBI C TpexXMmep-

HbBIM MpeACcTaBIeHUEM TPYOOITPOBO-

Ja TIpU TIPOBEJICHUN TTOBEPOUYHBIX

pacyeToB Ha OCHOBE 0oJiee MOJHBIX

TeOMETPUUYECKUX JaHHBIX MOJIEIH,

CO3MaHHON C UCIMOJb30BaHUEM

CAD-cuctembl (1M HAaHHBIX IO

TpYyOOINpPOBOAY, TOJYYEHHBIX U3

nporpamMmmbl CTAPT).

Crnenyst 3TUM TpeOOBAHUSIM, MBI 1O~
IIUTA TI0 TIYTH, CYIIECTBEHHO OTJINYAi0-
memy "TuapocucreMy” OT aHalOruy-
HBIX TIPOTPaMM  TUAPABINYECKOTO
pacueta TpyoOnpoBoaoB. B HOBOIi Bep-
CUM TIONIb30BaTeIb HE pUCYeT "Bpyd-
HYI0" pacUeTHYI0 cXeMy B rpahnuecKoM

penakTope (XOTsl HEKOTOpble (YHKIIUKU
rpauIecKoro penakTUpOBaHMS B TIPO-
rpaMmy BKJtoueHbl). [Iporpamma camo-
cmosmenvro HOPMUPYET Tpaduueckoe
“300paxkeHUe pPACYETHOM CXeMbl TP
3arpy3Ke CyIIeCTBYIOIIETO TPOEKTa WK
1o Mepe BBOJA MoJab3oBaTeaeM UHMOp-
Malu 1o HOBoMy pacuety. [1pu atom
Kak B Ipollecce BBOAA PacUeTHOM cxe-
MBI, TaK ¥ TI0 €r0 OKOHYaHWU TI0JIb30-
BaTeJb MOXET "BPY4YHYIO" OTpeIaKTH-
poBaTh ee¢ Tpaduueckoe TIpenCcTaB-
JieHue.

OmDHOBPEMEHHO TIOMIEPKUBACTCS
MHOJICECIMBEHHOCMb NPedcmasaeHus pac-
4yeTHOI cXeMbl. [Iporpamma MoxXeT OTo-
Opaxarb cXeMy C Pa3HOil CTeNeHbIO Jie-
TalIM3aluy (TOJIBKO ¢ BeTBAMU (puc. 2)
WU C TOKAa30M BCEX MECTHBIX COMpO-
TUBNeHUU (puc. 3), ¢ coOMOaeHUEM
Maciuraba v 6e3 Hero, a Takxxe B Tpex-
MEpPHOM BUJIE, HATJISITHO TIPEACTaBIISIO-
1IEM BEPTUKAIbHbIE YUACTKU U YKIOHBI
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NPOEKTHPOBAHNE NPOMBIWAEHHBIX O6BEKTOR

nporpaMmMHoe o6ecrneyeHvie
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(puc. 4), wim B mMOOON IIPOCKIIUM.
ITonb3oBaresb MOXeT paboTaTh ¢ TeM
rpadrYecKrM TpeICcTaBIeHUEeM, KOTO-
poe Haubosee ynoOHO I JaHHOK cTa-
IUW  TIPOCKTUPOBAHMSA, CHEeUNMDUKU
KOHKPETHOTO pacyera U TpyooIrpoBoaa.
ITpu 3TOM JI0GOE TIpEACTaBICHUE TTPO-
rpamMma MmocTapaeTcsi BHIBECTH Ha 9KpaH
B HauboJjiee HATJISIAHOM U "ymobouunTae-
MoM" BUTIE.

OTMeTHM, YTO HECMOTpSI Ha TOSIB-
JIEHUE JOTMOJHUTEIBLHOTO rpaduyecko-
TO OKHa, KOTOpOe 3aHWMaeT JOCTATOU-
HO OOJIBIIYI0 YacThb dKpaHa, YAaJoch
COXpPaHUTh YIOOHYIO TpeXITaHeIbHYIO
KOMTIIOHOBKY TOJIb30BATEIbCKOTO MH-
Tepdeiica (IepeBo MPoeKTa, OKHO CIIM-
CKa W TaHeJb TMapaMeTpoB TEKYIIEro
aneMmeHTa). CmemaHo 3To Oraromaps
Oosiee yT10OHOMY M KOMITAKTHOMY M-
3aifHy TaHeJaW IapaMeTpoB BJIeMeHTa
(puc. 5), a TakKKe peanu3alii pexxuma
TakK Ha3bIBaeMbIX "HAILIBIBAIOIIUX"
OKOH. Tpu maHenu Terepb CUHXPOHU-
3UPOBaHBI IO TEKYIIEMY B3JeMEHTY He
TOJILKO MEXJ1y co00ii, HO U ¢ rpaduye-
CKUM OKHOM.
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B unTepdeiice oTmenbHO CrpyImm-
poBaHbl HHGOPMALIMS 1O y3/1aM (B BUIE
TaOJULBI, MMOKAa3aHHOW Ha puc. 6), a
Takke MaHeJu IapaMeTpoB y3lda U
BKJIAJIKW TTapaMeTPOB KOHIIEBBIX Y3JIOB
BeTBU (puc. 7). D10 obecrieuyrnBaeT BO3-
MOXHOCTh 0€3 3aTpyIHEeHUI MpocMar-
pUBaTh U 3a1aBaTh y3J10BbIe JaBICHUS,
MPUTOKN/OTTOKHU B y371aX, a TaKXKe ad-
COJIIOTHBIE BBICOTHI Y3JIOB.

Ilpu TerioBOM pacyeTe BCTPOCH-
Hasl MaJIUTpa OKHA CIMCKAa TMO3BOJSIET
OBICTPO TIEPEKITIOYATBCS K MPOCMOTPY
MHTEPEeCyIoIUX NaHHBIX: OONIMX, WH-
dopMauu 00 OKpyXawIlleil cpene,
MapaMeTpoB TPyHTa M TEIJIOBOM M30-
JIATIUU.

YcoBeplieHCTBOBAHO 3aJaHue
TPOMHUKOB (ITPEXIEC 3TOT MOMEHT BBbI-
3bIBaJT TOCTOSIHHBIE CIOXKHOCTH). B HO-
BOW BEepCUM TPOMHUKU YyCTaHABIMBA-
I0TCSI HE B BETBb, a B y3€J1, UTO TOPa3ao
ectecTBeHHee. OT MosIb3oBateis TpeOy-
eTcsl TOJbKO YKazaTb OpPUEHTAIUIO
TPOMHUKA — K KaKOI BETBU OTHOCHUTCS
0oKOBOEe OTBeTBJICHUE (puc. 8), a Tpa-
BWJIBHOE OTOOpaXkeHWe YacTel TPOMHM -
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Ka B TIPUMBIKAIOIINX BETBIX U YUET €ro
MECTHOTO COTMPOTHUBIIEHUS], OTHOCSIIIE-
rocsl K TO WIW UHOW BETBU, B 3aBUCU-
MOCTHU OT HaIpaBJIeHUsI TOTOKOB, MPO-
rpaMMa OO0ECMEeUYUT CaMOCTOSITEIbHO.
IToka B mporpamme peann3oBaHbl TOJIb-
KO OOBIYHBIE MPSIMbIE TPOMHUKU C yT-
jioM 90°, HO B JaIbHEMIIIEM HOBBII TTOJI-
XOJI TO3BOJIUT OOECTIEUUTh 3alaHue U
y4yeT APYIMX BUIOB "2JEMEHTOB pa3-
BETBJICHUSA", TAKUX KaK TPOMHWKH TTO
yIJIOM, OTIMYHBIM OT 90°, pa3BeTBiie-
HUS U KPECTOBUHBI.

Ewe onvH HeGOIbIION, HO TIPUAT-
HBI CIOPOPU3 XKIET IOJb30BATENCH,
BBIMTOJIHSIIOIIMX TPOEKTHBI pacyeT
(BeIOOp mmameTpoB). Terephb mporpam-
Ma He TOJIbKO BBIOMPAET JUaMETPhl, HO
U COXpaHSIET UX, YTO YIOOHO ISl TIPO-
BEIEHUS TIOCEAYIOIIMX MOBEPOYHBIX
pacyeToB MPU HEOOXOAMMOCTU BpYyU-
HYIO YTOYHWUTb WM WU3MEHUTb 3Haye-
HUSI HEKOTOPBIX U3 HUX.

OIHOBpPEMEHHO C pealu3aluei
BO3MOXHOCTEMW, MMEIOIINX YHUBEP-
CaJIbHOE MPUMEHEHHUE, MPOI0JIXKAETCS
pabora Ham (GYHKOUSIMH, BaXXKHBIMU
IUJIS CTIIeLIMabHBIX BUIOB TPYOOIIPOBO-
noB. Tak, B Bepcuu 2.70 crneummaibHO
MO 3ampocy MoJib30BaTeNeil, paccuu-
THIBAIOIIMX TETIJIOBbIE CETH, pean30-
BaH 3KCIOPT pe3yJbTaTOB pacyeTa B
MS Excel ¢ aBTOMaTU4eCKUM ITOCTPO-
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€HUEM Tbe30METPUUYECKOTO TIpacduka

(puc. 9).

WHtepdeiic, pa3paboTaHHbBIN st
Bepcuu 2.70, OTKPbIBAET IIMPOKUE BO3-
MOXHOCTHU €ro NaJbHEHNIIero pa3BUTUs
MMPUMEHUTETLHO K TTOTPEOHOCTSIM pa3-
JIMYHBIX KaTeropuii mojib3oBareneii — B
TOM YHCJIE 3a CUET:
® COBEpUIEHCTBOBAHUS aJTOPUTMOB

aBTOMAaTMYECKOM TeHepaluu Tpa-

(uyeckoro nmpeAcTaBAeHUS pacyeT-

HOM CXEMBI;

e 0OoJjee yI0OHBIX CPEeICTB Ipaduyec-
KOTO pEeNaKTUPOBAaHMS paCYCTHOM
CXEMBI;

® UMITOpTa JaHHBIX M3 CHCTEM TPEX-
MEpPHOTO TPOEKTUPOBAHUS W/WIU
nporpammbl CTAPT u "TBepaoTenb-
Horo" rpaduyecKoro TIpeacTaBie-
HUST PACUETHOMN CXEMBI;

e ajanTauuu rpaduueckoro mpei-
CTaBJIEHUS K BUJY, YIOOHOMY TeM
WA VHBIM KaTeropusiM IOJb30Ba-
TeJe;

® OTOOpaXeHUs pe3yJbTaTOB pacuera
Ha rpaduvecKoil pacyeTHON cxeMe.
I1Ipu 3TOM HamnpaBaeHUsT U IPUOPHU-

TEThI JabHENIIe paboThl MbI HAMepe-

HbI OTIPENIEISATh TPEX/IE BCErO HA OCHO-

Be OT3BIBOB TIoJib30BaTeneil. Bcex

WHTEPECYIOLIMXCS HOBOW Bepcueii mpo-

rpaMMBbI TIPUTJIAIIaeM CBSI3aThCs C pas-

paboturkamu! 2KneM BalllUX MUCEM 10

anpecy hst@truboprovod.ru.

Jleonuo Kopeavwmeiin,
3amecmumens OupeKmopa

HTII "Tpy6onpoeod”

Tea.: (495) 741-5945

E-mail: Korelstein@truboprovod.ru
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HOBOCTH

Hogble Bo3MoKHOCTH
Project Studio® Daekrpuka

Kommanust Consistent Software
o0bsaBuIa 0 BeIxome Project Studio®
Bnexrpuka v.3.4 — 0OHOBJICHUS CHUC-
TeMbI, TPeIHA3HAYEHHOW ISl aBTO-
MaTU3alMyd TPOEKTUPOBAHUSI BHYT-
PEHHEro OCBELUEHUsS 3JaHUi u
COOpPYXEHUU M CO3[aHUs CUJIOBOM
YaCTH ITIPOEKTa CHUCTEMBI 3JIEKTPO-
CHaOXEHUST CTPOUTEIBHBIX 00BEKTOB
Pa3IMYHOTO Ha3HAYCHUS.

Consistent

OCHOBHbIE UBMEHEHUSI U AOTON-

HEHUS

e Oo06ecrieyeHa ToaIepXKa Auto-
CAD 2006.
VYcnoBHO-Tpadudecke 0003HaA-
YeHUsI OOBEKTOB 3JIEKTPUKU
MPOEKTa, BBIIIOJHEHHOTO B CHC-
teMe Project StudioCS Bnexrpu-
Ka, Terepb MMEIOT Ha 4YepTexe
(rutaHe) cTaHAapTHBIE TOYKUA
TIPUBSI3KU TUTST 00BEKTOB
AutoCAD (moMumo crenuraib-
HBIX TOYEK MPUCOETUHEHUS).
[To mpocrbe monb3oBateseit pea-
JIN30BaHa BO3BMOXHOCTb Iepe/ia-
YU TJTAHOB TIPOEKTA TSI UX JaJTb-
HEWIero peIaKTUPOBAHUS
MPOEKTUPOBIIMKAMYU WU 3aKa3-
YyUKaMH, He pacroJjiaralolnumMu
cucreMoit Project Studio® Dnek-
TpuKa. PekomeHmyeTcst Tiepena-
BaTh KOINWM TUTAHOB, B KOTOPBIX
MOCJIE BBIMIOJTHEHUS KOMaHJIBI
AutoCAD PacuneHutb Bce 00b-
€KTbl, CO3laHHbIE B CUCTEME, 3a-
MEHSIIOTCSI OOBIYHBIMU TPUMHM-
tuBamu AutoCAD.
Peasim3zoBaHa BO3MOXHOCTh Ha-
CTPOWKY MIPUGTOB 1T CO3MNAHMS
OTYETOB U BBIHOCOK.
IIpousBeneHa KOppeKTUPOBKa
BbIBOAA MHGMOPMALMU B CXEMBI
IMUTAOIEN W pPACIPEETUTENb-
HOMU CeTH.
WcnpasieH psa ommboK (B TOM
YUCcjie OIIMOKU, CBSI3aHHBIE C
pacuyeToM XWIbHOCTA Kabelei,
UAYIIMX K MEePeKIIoYaTessiM, 1 ¢
MYJIBTUKOTIUPOBAHUEM COEIH-
HEHHBIX OOBEKTOB).
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