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BBepeHue

Mporpamma GeoPlate npeaHasHayeHa AN pacyeTa NAUTHbIX GyHAAMEHTOB HA eCTecTBEHHOM

OCHOBaHWMN N Ha YKpen1eHHOM OCHOBaHWU, a TaKXKe ONA pacyeTa OCagokK Hacbinu.

MeTtoanka 6asupyetrcAa Ha ob6oblweHun peweHua 3adayunm byccMHecka Ha caydal ydeTa
Harpy3ku, pacnpegeneHHom Ha 4YacTu rpaHuubl nonybeckoHeyHou obnactn. ITo no3sonset
NPOM3BOANTb pPacyeT OCagKM ANA MAUT M Hacbinel npousBonbHon ¢opmbl B oTamyme ot CIl
22.13330.2016, rae B KayecTBe BO3MOXKHbIX PAaCcCMaTPMBAOTCA TONbKO NPAMOYrO/ibHbIe U Kpyrable

obnacTtn. B yacTHOM cnyyae pelweHue Nnporpammbl CoBnagaer ¢ pesynbtatamu Cr.

PacyeT ocafku Benétcs MeTOAOM MNOC/AOMHOrO CYMMMUPOBAHWSA, HO B OT/IMYMe OT
pacmatpusaemoro B Cl cnyvas npegnonaraetca HEPaBHOMEPHOCTb AABJEHUA HA FpaHUUE NauTa -
rPyHT. PacnpepeneHue faBneHUA onNpeaensercs U3 peleHMA KOHTAKTHOW 3ajauyun, npu 3Tom
YYUTbIBAETCA HEOAHOPOAHOCTb CTPOEHMA TPYHTOBOrO MaccMBa. IJTO MO3BONMAET MOAYYUTb

pacnpeaneneHne oCagok no BCeu naowaaun nanTbel h onpenenntb OTHOCUTE/NIbHYHO PAa3HOCTb OCaoK.
Mporpamma CepTMd)VILI,VIpOBaHa Ha COOTBETCTBME HOPMATUBHbIM JOKYMEHTAM.

Mporpamma HarnsgHo otobparkaeT pe3ynbTaTbl pacyeTa OCafoK, AaBNEeHUN, KoaddUUMEHTOB

nocTenn no BCel naowaau NanTbl B BUAE LBETOBbIX NOAEN.

Mporpamma nNo3BOAAET BbINOAHATb CAeAylowme BUAbl PacyeToB:

® pacyeT 0cagKu rPYHTOBOro OCHOBAHMA MO AENCTBMEM CUCTEMbI Harpy3oK;

® pacyeT ocagkn yHAAMEHTHOM NAUTbI NoA AENCTBUMEM MPOM3BOIbHOM CUCTEMbI HArpy3oK C
YY4ETOM KECTKOCTU MNAUTDI;

® pacyeT OCafku OYHAAMEHTHOM MAMTbI Mo, AeWCTBMEM Harpy3ok, AencTBYIWMX Ha
NOBEPXHOCTb FPYHTa BHe 06/1aCTN NAUTDI;

® onpegenieHne 0CaAoK rpynnbl GyHAAMEHTHbIX MJIUT C Y4ETOM MX B3AaMMHOFO BNAHUA;

® pacyeT OTHOCUTE/IbHON PAa3HOCTM 0caAoK GYHAAMEHTHOM NANTDI;

® pacyeT 0cagKu yKpenaeHHOro OCHOBaHUA € 3PpPEKTUBHBIMU XapPaKTEPUCTUKAMMU;

® pacyeTt ocafKu yKpenseHHoro ocHosaHua no CIM 24.13330.2011;

® onpeaeneHue pacnpeaeneHns koadduumeHTa noctTenn No NAoWaaM NAnTbI.

I'IporpaN\nAa NO3BOJIAET BbINO/IHATbL pPaAC4YET C Y4YE€TOM TMNPOU3BOZIBHOIO Treonorn4eckoro
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HanNaCToBaHWA rpyHTOB, @ TaKXKe B/IMAHUA TPYHTOBbLIX BOA,.

© 2008 - 2020 OO0 "UHxIMpoekmCmpou"” 7



N
Malmln soft GeoPlate

TeopeTnyeckme OCHOBBbI

PaccmaTpuBaeTca 3agavya O HaxOXAEHUM 0CafoK GyHOAMEHTHOM NAWUTbI, NeXallen Ha
KYCOYHO-OAHOPOAHOM FPYHTOBOM OCHOBaHWU. Ha nauTy gencTByeT cMcTema BHELWHWX HArpysok. B
obwem cnydyae ocagka nauMTbl 6yaeT HepaBHOMEPHOM, YTO 0OYC/NIOBNAEHO KaK HEOAHOPOAHOCTbIO
rPyHTa, TaK M OCOBEHHOCTAMM HarpyeHua. [na NpocTOTbl U3NOXKEHMA panee Oygem
paccmaTpuBaTb C/Aydal ocaaKku abCOMOTHO XKECTKOM NAWUTbI, XOTA MoAXo4, PacnpoCTPaHAEeTca U Ha
Cny4yam, Korga nanTa UMeeT KOHEYHYIO eCTKOCTb.

[JaHHaA 3aJayva MOXEeT paccmaTpuMBaTbCA KaK 3aJavya O KOHMAKMHOM e3aumodelicmeuu
abCoNIOTHO »KecTKoro Tena (NauTbl) U 6ecKkoHeYHOoro nosynpocTpaHcTBa (rpyHTa). K c/ioxkHocTAm
paccmaTprMBaemon Npobaembl CTOUT OTHECTU OTCYTCTBME MHDOPMALLMM O XapaKTepe pacnpeaeneHuns
KOHTAaKTHOrO AaBN€HWMS Ha FPaHULE B3aMMOAENCTBMA MNAMTA - TPYHT, HENMHENHbIN XapakTep
3aBMCMMOCTU OCaAZ0K OT MOBEPXHOCTHOrO AaB/IEHUA, a TaKKe HeobxoaMMOCTb y4eTa BAMAHUA Ha
ocagKy cocegHnx GyHAAMEHTOB M HArpy3oK, MPUAOXKEHHbIX BHE 061aCTK NANUTbI.

BennymHa KOHTAKTHOro AaB/eHUs OnNpeaensaeTca COBOKYNHOCTbIO BHELWHWUX Harpy3oK, OTropom
FPyHTa M OrPaHMYEHUAMMU, CBA3AHHbIMM C NEepeMeLeHUAMN TOYEeK NOBEPXHOCTU B 30HE KOHTAKTa.
Mpu 3ToM Ana paccmaTpuBaemon NAUTbl AONKHO ObiTb 0b6ecneyeHO BbINOJHEHWE YCNOBWUIA
CTaTUYECKOro paBHOBECUSA, T.e. PABEHCTBO HY/HO F1aBHOrO BEKTOPA CUA U TNAaBHONO MOMEHTA.

Mpwn onpeaeneHnn oTnopa rpyHTa yaobHO MCNoib30BaTb MOHATUE KO3gguyueHma rnocmenu,
CBA3bIBAIOLLErO HaNpAXeHMe Ha NOBEPXHOCTM C ocagKoh. C yueTom ocobeHHOCTel 3adaynm CTouT
nosaratb, 4TO KO3OPULMEHT NOCTENN ABNSETCA BEANYMHOMN, 3aBUCALLEN OT KOOPAMHAT.

Takum obpasom, 4NA NONy4eHUA peleHMs PacCMaTpMBaeMoOWn 3agauvun cnepyet onpesenvTb
bYHKUMIO pacnpefenieHns KOHTAKTHOro JaBieHus, ANA KOoTopoh obecrnevyeHa COBMECTHOCTb
nepemeLLeHnn NANTbl Kak abCONOTHO KECTKOro Tena 1 ToYek NOBEPXHOCTU FPyHTa.

OueBMAHO, YTO paccCMaTPMBAETCA COBOKYMHOCTb ABYX CBA3aHHbIX 3a4auy:

® onpeaeneHne GyHKUMN pacnpeseneHma KOHTaKTHOro AaBaeHua nog NanTou;

® onpeaesieHUe OCaZloK FPyHTa Moj AelCTBMEM AABAEHUA, NPUIOKEHHOro Ha NMOBEPXHOCTU, U

KOPPEKTMPOBKA Nonsa KoapdpuumeHTa noctenu.
[Ona nonyyeHua peweHuAa 3a4ayMm MUCNONb3YeTCAs UTepauMoHHaA npoueaypa metoga LUsapua

[1].

Onpep,eneHMe CIJVHKLI,MM pacnpeaesneHnAa KOHTAaKTHOIro gaBsieHuUA noa NAUTOMU
PaCCManVIBaFI cMmeuleHne nanTbl Kak abCoNOTHO XKECTKoro Teéna, MOXHO nonaratb, 4YTO ee
NosIoKEHUNE B MPOCTPAHCTBE OMUCbIBAETCA TPeEMA NapaMeTpaMn:. BEPTUKAJZIbHbIM nepemelieHnem

TOYKUN LEHTPa TAXKECTU NNNUTblI U YyrN1aMnN NOBOPOTA OTHOCUTENIbHO ABYX oce. ,ﬂ,aHHbIe Be/INYNHbI
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onpeaenarTca U3 peleHMa CUCTEMbl JIMHEWHbIX anrebpanyecknx ypaBHEHMNW, obpa3oBaHHOW
TPems ypaBHEHUAMU CTaTUKK:

® ypaBHEHWE PaBHOBECUS CU/ B MPOEKLUMN Ha BEPTUKANIbHYIO OCb;

® ypaBHEHMEe pPaBHOBECUS MOMEHTOB OTHOCUTENbHO OCK X;

® ypaBHeHWe paBHOBECUSA MOMEHTOB OTHOCUTENbHO ocK Y.

[daHHble napameTpbl OA4HO3HAYHO ONpPeAenstoT NepemeLLeHns ToO4eK NOBEePXHOCTU TPyHTa, YTO
npu M3BECTHOM pacnpeaeneHmn nona KoadpduumeHTa NnocTenn No3BonseT oAHO3HAYHO BbIYUCAUTD

napameTpbl NoONA KOHTAKTHOIo AaBi1eHUA.

OnpepeneHune 0CafoK rpyHTa Noa AeCTBMEM AaB/IEHUA, MPUNOXKEHHOTO Ha NOBEPXHOCTU

PaccmaTpuBaeTca 3agaya o6 onpegeneHMM ocagok rpyHTa nog AelcTBMEM HepaBHOMEPHOro
NOBEPXHOCTHOrO AaB/IeHUA, AEeMCTBYIOLWEro B NPOM3BO/bHOM 061acTu.

OnpepeneHve 0CafoK MPOM3BOAUTCA HA OCHOBaHWM WHOOPMAUMM O HaNpPAXKEHHO-
AedbopMMpPOBAHHOM COCTOAHUWN TPYHTA.

3aAaya 0 AelCTBMW Ha ynpyroe noiynpocTPaHCTBO COCPEAOTOMEHHOM CUAbI Bblna paccmMoTpeHa
ByccuHeckom [2]. B pe3ynbTaTe MOCTPOEHO aHa/AUTUYECKOe pelleHne, onpeaenstouiee
HanpsA»KeHHo-aebopmurpyemoe CoCToAHME B N0HOI TOUKe ynpyroro NoaynpocTpaHcTea (rpyHTa).

O606uweHne peleHna ByccMHecka NPMMEHUTENbHO K 3a4a4am O AeNCTBUM pacnpene/ieHHOoM
Harpysku npov3seneHo Npu aHanuMse 3afay o0 AeNCTBUN PABHOMEpPHO20 AABNEHUA HA KPYrayw u
NPAMOYronabHyto obnactm [2]. Mpu 3TOM B CUAY AMHEWHOCTM 3a4a4vM MCMONb3yeTcs MNOAXOA,
OCHOBAHHbIA Ha CYMMWPOBAHWUM MHOXECTBA pPeLleHMN, COOTBETCTBYIOLWMX CAy4asmM AOeNCTBUSA
Harpyskm B manbix obnactax. C yyeTom npeaenbHoro nepexoga MNoaydeHbl MHTerpasibHble
COOTHOLWEHUA, aHAaNMTUYECKOE BbIYMC/IEHME KOTOPbIX BO3MOXHO /IMWb B NPOCTEMLWIUX CAy4anx.
CTOMT OTMETUTb, YTO ANA obnacteil CAOKHOW GOPMbl U HEPAaBHOMEPHOrO HarpyeHus LWKPOKO
N3BECTHbIX PeLleHMU He NoayyYeHo.

Mcnonb3ya onMCcaHHbIM NOAXOA, BO3MOXHO MOCTPOEHWE YMCAEHHbIX METOAMK, MO3BONALWMX
BbINO/IHATL OnpefeneHne HanpsaKeHHo - 4ehopMMUPOBAHHOIO COCTOAHWUA TPYHTOBOrO MaccMBa ANs
HepaBHOMEPHbIX Harpy3oK, AeNCTBYHOLMX B 061aCTAX NPON3BOIbHON GOpPMbI.

Tak Kak B 0bllem cayyae xapaKkrep pacnpeaeneHva OyHKUUMM OaBNE€HMA HEU3BECTeH, TO
HeobxoQMMO MCNOoNb30BaTb HEKOTOpble Mpuembl annpokcumauun. Hanbonee obwmm ssnsetca
NoAXoA, OCHOBaHHbIN Ha TPUAHTYAAUMM 06NAaCTU C UCNONb3OBAaHWMEM JIMHEWHON WHTEpnonauumu
bYHKUMM AaBneHus B npeaenax TPEyronbHOro sfemeHTa. TakMm o6pa3om ¢GyHKLMA OAHO3HAYHO
onpeaenAaeTcs COBOKYNHOCTbIO CBOMX 3HAUYEHMI B yY31aX CETKU, a KauecTBO annpoKCMMaLuMn 3aBUCUT

OT r'yCTOTbl CETKU.
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BblumcneHne onpefeneHHbIX MHTErpasoB No 061acTM Harpy:KeHUsa MOXKeT OblTb BbIMONHEHO
YMCNEHHO C UCMO/Ib30BaHMEM KBAAPATYPHbIX GopmyI.

OCHOBbIBaACb HA [AaHHbIX O pacrnpefeneHUU HanpsKEeHUM, MOMKHO OnpeaennTb BeNUYUHY
OCagKM C WCMONb30BAaHUEM  WHMKEHEPHbIX METOAMK, Hanpumep, MeToAOM MOCNOMHOro
CYMMMPOBaHMS.

NHpopmauma o pacnpeseneHnn nonen AaBAeHUA M 0CafoK NO3BONAAET CKOPPEKTMPOBATL Mose

KoadpduuMeHTa NocTenr, annpoKCMMUPYEMOE Ha TOM XKe CeTKe.

1. HanpsikeHnA B rpyHTe

OnpeaeneHne HanpAXKeHU No rnybuHe rpyHTOBOro MaccMBa HEOBXOAMMO ANA Aa/ibHenLWero
BbIYMCNEHNA OCAOK.

Bce Harpysku, pgencTBylowMe Ha MNOBEPXHOCTb TPYHTA, YCNOBHO MOXKHO pasgenvTb Ha
cocpenoTodeHHble (CMAbl), pacnpedeneHHble no ob6bnactm (NOBepXHOCTHOe AaBieHue) u
pacnpeaeneHHble Mo IMHUM (NONOCOBbIE HArpy3KK.)

B cuay NAMHEMHOCTM MOCTaHOBKM pacCMaTpMBaeMOl 33434y BepTUKa/ibHble HanpaXeHua B

I'IpOVI3BOJ'IbHOl7I TOYKE TPYHTOBOro maccmea C KOOpPAWUHATAMWU X, VY, Z, MOXHO ONPEAE/INTb KaK

cynepno3nyunio Hal'lpﬂ)KeHM[;i OT HArpy3oK pa3/invyHbIX BUOO0B:

0 (x0,Y0,20) = Z 0p,i (X0, Yo, Zo) + Z 01, (X0, Y0, Zo) + Z 04,i(x0, Yo, Zo) (1)

roe

X0, Y0, Zo - KOOPAWHATbI TOYKKN, B KOTOPOI onpeaenaeTcs HanpsasKeHue;

0p,i (X0, Yo, Zo) - BEPTUKaJIbHOE HaNpsAXKeHne oT AeNCcTBUA - cocpeaoTO4EHHOW CUbI;

01,i(X0,Y0,Z0) - BepTUKaNbHOE HanpsXeHWe OT AeiCTBUA i-il MONOCOBON pacnpeAenéHHON
Harpysku;

94,(X0, Y0, Z0) - BepTMKanbHOE HaNpsKeHWe OT AEeNCTBUA i-) pacnpesenéHHONW Harpysku Ha
ob6acTb.

[ns onpeaeneHna Hanps)KeHU OT AEWCTBMA COCPEAOTOYEHHOW CUAbl Ha YNpyroe rpyHToBoe
NONYNPOCTPAHCTBO MCMNOMb3yeTCA W3BECTHOE Knaccuyeckoe pelleHue bByccuHecka [2]. Mpu
onpeaeneHUM BAMAHMA OT [AEWCTBMA pacnpedenieHHbIX Harpysok Mucnonb3yetca obobuieHue
K/IaCCUMYECKOro peLleHums.

Takum obpasom, BANAHUE cocpedomoyeHHoU Cusbl BblYUMCAAETCA B BUAE:

F(z —zy)3
2m ((x — x0)? + (¥ = y0)% + (z — 20)2)%2

(4)

op (X0, Y0, Zo) =

roe
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F - Be/IMYMHA COCPeAOTOYEHHOMN CUMbI, AeNCTBYIOLWEN Ha FPYHT;
XY, Z - KOoOpAUHATbl TOYKU NPUNOKEHUNA cocpep,OTOl-leHHOf/'l CUNbI,
BUAHUE nos0co8ol Ha2py3Ku:
3
pL(z — zp) (3)

L
3
01, (X0, Y0, Z0) = _f ds
21 ) ((x —x0)2 + (¥ — ¥0)? + (2 — 2)?)5/2
0

b

roe MHTErpMpoBaHue NpesnonaraeTcs nNo IMHUN AEUCTBUA HATPY3KK,
PL - MHTEHCUBHOCTb MOIOCOBOW HarpPy3KM Ha FPYHT;

BANAHUE Odes1eHUa Ha obaacme:

3 p(z — 20)°
%“m%J”‘Eﬁgfw—xar+@—yak+@—ayﬁﬂ

dxdy (2)

b

roe MHTErpMpoBaHue npeanonaraercs No 061acTv 4enNCTBUA HarpysKu;

P - UHTEHCUBHOCTb HArpy3ku (4aBneHune), 4ENCTBYIOWEN HA TPYHT.

2. Ocapka rpyHTa

Mpn pacyete ncnonblyerca metos, nsnoxeHHbih B CMN 22.13330.2016 1 mogmMdpuuUMpoBaHHbIM

ANA Y4ETa CNOXKHOro pacnpeaeneHuns HarpysoK, A4eNCTBYHOLWMX Ha NOBEPXHOCTb FPYHTA.

Cn 22.13330.2016
MeToa, B3ATbIA 3a OCHOBY, onucaH B nn. 5.6.31-5.6.41 HopmaTUBHOIro AOKymeHTa [4] u

ABNAETCA BapMaHTOM MeTOoa nocnoliHozo CYMMUPOBAHUA.

OcajKa Bbl4MCASETCA MO CAeAytoLen cXxeme:

DL
fffff e
1‘ NL
, L
a4 ; T//Ib
— — p
FL
dant”
4 O2p,0~P 1
2 |\O'zg,0
Zi-1 / Ozg Ozp
Zj WL
H,
b
B.C

roe
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DL - oTmeTKa NNaHUPOBKYU;

NL - oTmeTKa NOBEPXHOCTU NPUPOAHOro penbeda;

FL - oTmeTKa nonowBbl pyHAAMEHT];

WL - ypoBeHb Noa3eMHbIX BOA,;

B,C - HUXKHAA rpaHULA CXXUMAEMOWN TONLY;

d - rnybuHa 3aN10KeHMA OT YPOBHA NJIAHUPOBKY;

dyn - rny6yHa 3a710KEHMA OT NOBEPXHOCTU NPUPOAHOro penbeda;

b - wnpnHa PpyHaameHTa;

P - cpefHee faBaeHue nog noaowson GyHAaMeEHTa;

929 - BEPTUKa/NbHOE Hanps)eHue OT COBCTBEHHOro Beca rpyHTa Ha rybuHe z OT MoAOLWBbl
dyHAaMEHTa;

929,0 - BEPTUKaNbHOE HaMpAXeHne oT COBCTBEHHOro Beca rpyHTa Ha ypoBHE NOAOLLBbI;

92zp - BEPTUKaNbHOE HaMpAMKeHWe OT BHEeWHeW HarpyskM Ha raybuHe z OT MOAOLWBbI
dYHOAMEHT];

Ozpi - BepPTUKaNbHOE HaNpPAXKEeHWe OT BHELLIHEel Harpy3Kku B cepesMHe i-ro cos;

Ozp,0 - BEPTUKA/ZIbHOE HAMpPAMKEHWE OT BHELHEW HAarpy3KM Ha ypoBHE NOAOLWBbI;

Ozyi - BepPTUKaNbHOE HanpAXeHue OT COHBCTBEHHOro Beca BbIHYTOTO B KOT/IOBaHE TpyHTa B
cepeauHe i-ro cnos;

H¢ - rpy6una cxxmmaemoit Tonwm.

Ocafika BbluMcaseTca no cneaywouwen popmyne:

n n
s=p 2 (Uzp,i - Jzy.i)hi Ozy,ihi p>a
n Ei o Eei ' 90
i=1 i=1 !
n
iy
p,i'ti
s=ﬁZ—E , P < 0z4,0-
e,

i=1
roe

s - ocagKa ¢yHAAMEHTa;

B - 6e3pasmepHbiii KOapdULMEHT, paBHbIii 0,8;

n - YUC/I0 CNOEB, Ha KOTOPOE pas3buTa CxUmaeman ToNWa;

hi - TonwwmHa i-ro cnos rpyHTa, NpUHMMaemas He 6onee 0,4 WUPUHLI yHAAMEHT];
E; - moaynb pedopmaumm i-ro cnos rpyHTa no BeTBU NEPBUYHOrO HarpyXeHus;

Ee,i - Moaynb ,u,ed)opN\a LMK i-rO CNOA FPyHTa NO BETBU BTOPUYHOIO HarpyeHus;

rnybuHa cxmnmaemont Tonwm He onpepensertca ns ycnosua:
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0zp = 0,50,4
KpON\e TOro eCctb pAaa AONONHUTENbHbIX ycnosmﬁ:

1. Tny6MHa CUMaeMoit TONLLM He MOXKeT 6biTb MeHblue Hmin, KoTopas paBHa

b b <10
2) -_— MI

4+ 0,1b,10M < b < 60M,
10M, b > 60M.

Ona nanT HenpamoyronbHon ¢opMbl b BblMMCAAETCA KaK "NpuBeaEéHHAn WUpUHa dyHaameHTa".

Hpin =

3TO npoucxoauT chepylowmm o06pasom: NPOBOAUTCA HAMMEHbLUWI MPAMOYTrONbHUK  BOKPYr
dyHAaMeHTa; Aaniee OH yMeHbluaeTca Takum obpasom, 4Tobbl ero naowaab 6bina paBHa naowaan
dyHOAMEHTa; AMHA HaMMeHbLlel M3 CTOPOH TaKoro npsAMOYrosibHWMKa M ecTb "npuseaéHHas
WwnpuHa dyHaameHTa".

2. Ecam B npepenax Hc pacnonaraertca rpynt ¢ E > 100Mlla, 1o gonyckaetca npuMHMMaTh
rNybuHY CXKMMaemMol TONLLM, A0 3TOro rpyHTa.

3. ECAM HMXKHAA TpaHMUA CHMMAEMOM TOAWM HaxoauTcs B cnoe rpyHTa ¢ E <7 Mlla, 1o
rnybuHa CMMaemon TONLWM onpeaensieTca no ogHOMY W3 YC/NOBUW, AatOWeEro HaumeHbLUyH
CXUMaAEMYIO TOALLY:

3.1. Nopowsa cnoa ¢ £ <7 Mlla,

3.2. Tny6uHa, Ha KoTopol BbinonHseTcs ycnosue: %z» = 0:20zg.

BepTuKanbHOe HamnpsKeHWe OT BHeWHei Harpysku %zp - sto 0(X0,Y0,Z0) u3 pasgena o
HaNPSAKEHUAX, YYNTbIBAIOLLEE BHELHIOK HArpysKy.

BepTuKaNbHOE Hanps)KeHWe OT COBCTBEHHOro Beca BbIHYTOrO B KOT/A0BaHe rpyHta %zv - 3T0
(X0, Y0,Z0) U3 pasfena o HaNPAKEHUAX, YUUTbIBAIOLLEE BEC BblILLIENENKALLETO FPYHTA.

BepTMKanbHOe HanpaeHne oT coObCTBEHHOro Beca rpyHTa 9zg:

n
Ozg = y'd, + z Yihi
i=1
roe
! v v
Y’ - cpeaHWii yAeNnbHbINM Bec rpyHTa, pacroNoKeHHOro Bbllle NOAOLWBbI GyHAAMEHTa,

Yi - ynenbHbIN BEC i-TO CNOA FPyHTa.

3. BnusiHne F’PYHTOBbLIX BOAO

B obuiem cnyvae KoiM4ecTBO BOAOHOCHbIX C/I0EB MOXET ObiTb MPOM3BObHbIM.
Kaxapbli BOOOHOCHbIM CNOW onpeaensaerca YpoBHAMM rpyHToBbIX Bog, (YIB) v Bogoynopa (YBY),
a TaKKe HaNoOpPHbIM AAB/IEHNEM.

BAnAHWe rpyHTOBbIX BOJ, CKa3blBaeTCA Ha:
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1. Be/iMYnHe BepTUKabHOro HanpAXeHUA OT BblllesieXKalmx CN0eB FPyHTa;

2. pa3rpysKe cKkeseTa rpyHTa B Nnpegenax BOAOHOCHOrO C/OoS.

I'IpM BblYNCNEHNWN AaBNEHUA OT BbllWenexXawmnx cnoes rpyHTa y4mTbiBaeTCA U3SMEHEHUNE BECA

FrPyHTa BCaieactsmue ero O6BO£I,HEHHOCTM.

rpyHTa BOAbI
ozg g g O'ZD; -
yre ]
- - — y + =
YBY — —

BepTMKanbHble HaNpsAXKeHUA OT Beca rpyHTa B Npeaenax BOAOHOCHOMO C/1I05 ONpeaenatoTca Kak

Pa3HOCTb O6IJ.I,MX BEPTUKAJIbHbIX Hanpm«eHMﬁ M NOpPOBOro gasneHnMA soabl.

o_zoggu_l_ pacu:.bl UZCgKE“-
Yre
yBY o —

Takum obpasom, B Npeaenax BOLAOHOCHOrO CN0S NPOMCXOANT Pa3rpy3Ka CKeneTa rpyHTa.

L

4.YyeTI'ldd n cBan

YcuneHune rpyHTa MOXKeT BbINOMHATLCA GOPMUPOBAHUEM TPYNM FPYHTO-LLEMEHTHbIX 3/1€EMEHTOB
(Jet - KonoHH) NMboO cBam.

PaccmatpmMBaemble  NONA  XapaKTepu3yloTCA  MNONOKEHMEM  KOJIOHH,  XeCTKOCTHbIMMU
XapaKTepUCTMKaMn maTepuana, NIoWaabo ceyeHus, rnybuHom 3an0KeH1A n AnMHon ceait. Ana Jet
- KOJIOHH TaK)Ke XapaKTepHO U3MEHEeHUWe MNoWaan ce4eHna u mogyna gedopmaummn matepuana B
pa3INYHbIX FPyHTaX.

Kak rpynnbi F'LU3, Tak 1 rpynnbl cBan MoryT 6bITb ABYX BUA0B:

1. PerynapHoble.

Monb3oBaTenb 3a4aET MHOrOYro/ibHWUK, ONpPeAenAlwWwmMn rpaHnLy rpynnbl, a TaKXKe CBOWCTBA,

XapaKkrepusylowme cxemy YCTaHOBKM M war. MectononoxeHune Ka)KLI,Oﬁ OT,EI,eI'IbHOIZ cBau
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BbIYNCNALTCA aBTOMATUUECKM.
2. HeperynapHble.
MNonb3oBaTenb 3343aET MNONOMEHUA OTAENbHbIX 3/eMeHTOB, Npu 3TOM rpaHuUa nonA

onpegenAaeTcA aBTomaTU4eCcKu.

Mpw BbINONHEHWM PACYETOB UCMNO/Ib3YeTCA Of4Ha U3 CAeAYIOWMX MOoAeNe:

1. 9bPeKTMBHBIN MoayNb:

B npegenax apmupoBaHHOro obbema, oOnpeaeneHHOro rpaHuuamu rpynnbl U AJAVNHOM
3/IEMEHTOB, FPYHT 3amMeHseTca cpeaon ¢ 3OPEKTUBHbIMU XapaKTEPUCTUKAMM.

2. YcnoBHbI GyHAAMEHT:

B npeaenax MHOroyronbHWKa, ONPeAensAloWero rpaHuWubl rPynnbl, OCafKa rpyHTa Oyaer
onpeaensaTbCcA No MeToaMKe BblYNC/IEHMUS OCaZKM YyCI0BHOro pyHaameHTa no CIM 24.13330.2011.

3. CBalHbIA PyHAAMEHT (C y4ETOM BANAHUA TPYHTA).

B mecTax pacnonoeHua cBal K NAMTe MNPUKNAAbIBAKOTCA AOMNONHUTENbHbIE ynpyrne CBA3W.
*ecTkocTn cBaliHoro nona onpegenatoTca no CM 24.13330.2011 ¢ y4eTom B3aMMHOI0O BAMAHUA
cBan. TakKe y4nTbIBAETCA OTMOP FPyHTa B 30HE apMMpPOBAHUA. XapaKTePUCTUKNM apMMUPOBAHHOIO
rPyHTa cYMTatoTCA 0CNabaeHHbIMKU NPONOPLMOHANIbHO 06 beEMHOMY COAEPKAHMIO MaTepuana cBau.

4, CBalHbIM PpyHOameHT (6e3 yueTa BAUAHUA TPyHTA).

B mecTax pacnonoxkeHus cBal K nauTe MNPUKNAAbIBAOTCA AOMNOAHUTENbHbIE YNPYrne CBA3MW.
*ectkocTn cBaliHoro nona onpegenatoTcas no CM 24.13330.2011 ¢ yyeTom B3aMMHOro BANAHUA

cBait. Mpu 3TOM peakuma rpyHTa He y4uTbiBaeTcs.

Cpena c achheKTUBHbIMU XapaKTepucTukamm

PerynapHoe none.

PerynapHocTb nona npeanonaraeT peanmsauunto HEKOTOPON CXeMbl YCTAaHOBKM KOJIOHH C
NOCTOAHHbIM LLAroM.

ApMUPOBAHHbLIA TPYHT paccMaTpMBaeTCA Kak cpeda C 3PpPeKTUBHbIMU XapaKTEPUCTUKAMM,
onpeAeniembiMnU U3 YCAOBUA COBMECTHOCTM AedOpMMUPOBAHMA KOMMNOHEHT (€CTeCTBEHHOro rpyHTa
N apMUPYIOLLMX NIEMEHTOB).

flueliko NepuoAMYHOCTU Cpeabl CYMTAETCA 3NEeMEHT TPEeyrosibHOM CEeTKM, Yy3/1aMu KOTOpoW

BbICTYNatOT TOYKM OCE KONOHH (onpeaenstoTcs aBTOMaTUYECKM).
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<

B npemenax anemeHTa CeTKM HaA paccmampueaemoli 2aybuHe BePTUKaNbHbIM MOAYNb
Aedopmaumm apMMUPOBAHHONO FPYHTa CYMTAETCA NOCTOAHHbIM U paccymnTbiBaeTca no ¢opmyne (ans

6osee 06LLEro cayd4an HECKONbKUX NepeceKatomxcs noniemn):

Eeff = ano + EEiai
i

roe
Eo - moaynb pedopmauuu rpyHTa (00 apmmposaHua);
E; - moaynb nedbopmaLmm rpyHTOL,EMEHTA B i-M MONE;
@o - 0bbemMHan A0NA eCTeCTBEHHOrO rpyHTa B NpeACTaBUTENIbHOM 06bEME;
@; - o6 beEMHAA 40NA APMUPYIOLLMX SNEMEHTOB i-r0 NONA B NPeACTaBUTENbHOM ObbEME.
@; BblumcnaeTca no popmyne:

_ Apile,i
Sy
cell,i

roe

Apite,i - naowanb ce4eHUA KONOHH i-ro NoaA, NONaBLWMX B INEMEHT;

Acell,i - naowagb AYenKkn nepnoauvHOCTH i-ro nonA.

lNpumeyaHue

ObbemHas dons epyHmouemMeHma 8 siqelike nepuoOu4YHOCMuU MOXXem MeHsIMbCS o arybuHe 8 curly
3asucumocmu duamMempos8 KOJIOHH om guda epyHma.

HeperynapHoe none.
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B obwem cnyyae pns HeperynspHoro nonA XapaKTepHa MpPoOu3BOJbHOCTb PACMOOXKEHUSA
KOMIOHH, YTO NPUBOAUT K HEOAHOPOAHOCTM CBOWCTB apMWPOBAHHOM cpeabl Aaxe B OAHOPOAHOM
rPyHTE.

Mpy BbINOAHEHUM pacyeToB 3PGDEKTUBHbLIA MoAyAb Aedopmaumm anmnpoKCUMMPYeTCa Ha
AOMNONHUTENbHOMN TPEeYronbHOM CeTKe, y3N1aMKn KOTOPOW BbICTYNatoT LLEHTPbI KOJIOHH NoAs.

Ha 3agaHHoOM rnybuHe B npegenax TPEYronbHOro 3NeMeHTa CBOMCTBA apMUPOBAHHOM cpeapbl
CYMTAOTCA MNOCTOAHHLIMM W  BbIYUCAAKOTCA C y4eTom OObEMHOro cogep)kaHua maTepuana

apMUPYIOLLMX 3/1EMEHTOB B 3/1IEMEHTE.

YcnoBHbin yHaameHT (CIM 24.13330.2011)
MeToz, B3ATbI/ 32 OCHOBY, onucaH B nn. 7.4.6-7.4.9 HOpMaTUBHOro AOKYMeHTa [6].

Mpw pacyéTe ocagKu rpyHTa B OTAE/NbHO B3ATOM Yy3/1€ MCNONb3YyeTca cneayowan ¢opmyna.
S = Se¢f + Asp, + As,
Sef - OCagKa yCsoBHOro d)pr,ameHTa, BEAUYNHOM 3a|'J1y6J1€HMﬂ KOTOPOro CH4MTAETCA OTMETKA

NoAOLWBbI KONOHH (noapobHee 0 pacyéTe 0CafKM ONUCAHO B COOTBETCTBYIOLLEM pa3aese);

Asy OOMNONHUTENbHAA OCaZKa 3a CYET NPoAaBAMBAHMA CBAl Ha YPOBHE MOAOLWBbLI YCIOBHOIO
dyHAaMEHTa;

Asc - nononHUTENbHAA OCa/iKa 3a CYET C3KaTUA CTBO/A CBaM.
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ASp waxopuTes cnepyowmm obpasom

As,q

As, = £
Sp Aspl (1 _ﬂ) + ﬂ
Aspg E, E,

roe

E1 - cpepHuit mogynb gepopmaumm B npegenax ANMHbI CBau;

E; - cpepHunit moaynb gedopmaumm B Npesenax CXnMmaemMon TONLWM NoJ, NOAOLBON CBaW;
V2 - cpegHun KoadpdumumeHT MNyaccoHa B Npeaenax CUmaemon ToALWM Noa NoAoLBON CBaK;
Asp1 - ocagka NPofaBAMBaHUA B CAYYae OAHOPOLHOMO OCHOBAHMSA;

Aspo - ocapka npogaBAMBaHUA B CAydae MAeaNbHON CBau;

A LZ 1 p
Spy = —
Pt - Li Kp1,i

o=ty L2
Spo = —
po - Li Kyo,i

roe

Ko = z 4F,
pLL ™ 7 T[(l - VZZ)(a] - 1’5dU)

Kpoi = z 2
; (1 =v2)(1 = JApieij/Acerrj)Acenr,

i - MHAEeKc cnos Jet (pasbueHune Ha com no Bcem Nonsm), J - MHAEKC nons.

Asc naxogmuTca no popmyne:

1p
As, = ) ——
¢ - Li K

rae
o EijApite,ij
ot ; Acelrj
CeauHbin pyHaameHT (CIM 24.13330.2011)
MeToa, B3ATbIA 3@ oOcHOBY, onucaH B nn. 7.4.2-7.45 HOpmMaTUBHOro J[AOKymeHTa [6].
MpeanonaraetcA, 4YTO OTAE/NbHble CBAaM  MUCNbITbIBAOT B3aMMHOe B/AWAHME 3a  CYeT

AedopmMmnpyemocTn rpyHTOBOW cpeabl.

OcapKa i-i cBau € y4ETOM B3aMMHOTO BAIMAHUA pPaBHa:

Si = Z ai;Nj
j

roe NJ - ycunnune B J- cBae, %ij - 3nemeHTbI mMmaTpuubl NoAaTANBOCTU CBalHOro nons. 3
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Ni = Z Ciij
j

nona, nosay4aemsblie O6pa|.l.l,eHVIEM maTpumubl I'IOﬂ,aTI'IVIBOCTel‘;L

COOTHOLLEHUA MOXHO nepenucatb B 0bpaTHoi dopme , Tae Cij - ecTKocTU cBaliHOro

KoaddumumeHTol %ij onpeaenatoTtca no popmyne:

Bi . .
=1
Gyl
@4 =3 5.
L i %]
Gyl
roe B - KO3 DULIMEHT, BbIUMCASIEMbIN ANS KaXKA0W CBaw Mo cneayol MM COOTHOLLIEHUSAM:
B 1 —%
f=—+0,5
M X
k,G,1
'=an1(” )
A "G4
, kyil
a' = 0,171n( P )
_EA
X =602
2,123/%

P14 2,12p3/4
k, = 2,82 — 3,78v + 2,18v?
v+ v,
k”:k”( 2 )
ky1 = ky(v1)
6ij - KOIPOULMEHT BAUAHMUA J-i1 CBaM Ha i-t0 CBaIO

k,,Gll> kGil
2G,a)’ 2G,a ’
’k,,Gll <0,

2G,a

0,171n(
Sij =
0

Mpu peweHnn 3aa4n peakumn OT CBal, 3aBUCALLME OT BEPTUKA/IbHbIX OCAZOK, BKAOYAOTCA B
obLyto cuctemy ypaBHEHUN CTAaTUKM ONA NAUTHI.

B nporpamme MmeeTcs BO3MOMKHOCTb B C/ly4ae MCMNO/Ab30BAaHWA PacCMaTpMBAEMOro mnoaxoaa
y4umel8ame peakyuro 2pyHma. B cnyvae yyeta BAMAHUA TPYHTA B ypaBHEHUA CTAaTUKM BKAOYAIOTCA
KaK peakuuu cBal, Tak M peakuumsa rpyHTa. [pu 3TOM peakuMa TrpyHTa BbIYMCAAETCA C y4eToM
ocnabneHunaA ero }KecTkocTu NPoNopLUOHANbHO 06 beMy maTepmnana YCTaHOB/IEHHbIX CBaN.

MpumeuaHue. B cny4yae, Koz0a nod naumoii npucymcmaeyem xoms 6ol 00Ha cealiHaA epynna,
0219 Komopoii ucnonedyemca moodesnb 6e3 yuema 2pyHma, ommnop 2pyHmMa nod eceli naumoli He

yyumesieaemcsA.
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5. AbconoTHO rMbkas nnuTta

Mpu pacyéte abcontoTHO rMOKOM NAMTbI CYMTAETCA, YTO N/IMTA M3rMOHON KECTKOCTbiO He
obnapgaet, U Harpyska NpUKIaAbiBaeTCA HENOCPEACTBEHHO Ha FPYHT.

JaHHbI noaxoa UCcnonb3yeTcs B pAfe UHXEHEPHbIX MeToauk, Hanpumep, CM 22.13330.2016.

JaBneHne Ha rpyHT nonaraetcA M3BeCTHbIM. PelweHne 3amavm CBOAUTCA K onpeaenieHuto

pacnpeneneHns BEPTUKabHbIX HANPAXEHUN B TPYHTE C NOCAeAyoWMM BblYNCIEHMEM OCaA0K.

6. AOCONIOTHO XeécTKasa nnuTta

B paHHOM pasgene onucbiBAeTCA PacyéT OCagKM TPyHTa Mnof abCoNoTHO KECTKOM NAUTOM,
NCNbITbIBAIOLWEN OENCTBME CUCTEMbI HArpy3oK. MNonoxeHue navTbl B NPOCTPAHCTBE OMUCbIBAETCA
Tpems cTeneHaAmM cBobOOAbl, KOTOpble ONPeAenatoTcs U3 Tpex ypaBHEHWM CTaTUKU. B Kauectse
cTeneHel cBob6oAbl MCMONBL3YIOTCA: BEPTUKAZIbHOE NEPEMELLEHNE TEOMETPUYECKOrO LLEeHTPa, Yron

NOBOPOTA MNAUTbI OTHOCUTENIbHO OCU X, Yron NOBOPOTa MJINTbl OTHOCUTE/IbHO OCcKn Y.

O6wWwune nonoxeHunn

PaccmoTpeHuMe BeAeTcA B /IOKA/IbHOM CUCTEME KOOPAMHAT, LLEHTP KOTOPOM HAaxoAWUTCA B TOYKe
reoMeTpPUYECcKOro LLeHTpa NanThbl.

C y4yeToM ManocCTM nepemelleHUn BepPTUKaNbHbIe NepemMeLLeHnsa ToYeK abCooTHO KeCTKoM
nanTbl Sp.i (6 Y) onpeaenanTca cneayowmm obpasom:

Sp,i(,¥) = Ugzoj — YPx,j + Xy j
roe

Uz0,j - BepTMKaNbHOE NepemeLLeHe FreOMETPUYECKOro LieHTpa J-i NauTh;
®x,j - yron noBopota J-i NAUTbI OTHOCUTENBHO OCK X;

®y.j - yron noBopoTa J-i NAUTbI OTHOCMTENLHO OCK Y.

Cuctema BHELWHWX Harpysok, AeWCTBYIOWMX Ha MAUTY, MOMKeT ObiTb cBefeHa K
paBHogelcTBYIOWMM cune Fzi n momeHTy, MMeloLeMy B paccmaTpuBaemoli CUCTEME KOOpAMHAT
npoeKumnn Myj oy My,;,

[na Ka)kaon J- NAnTbl A0/KHbI BbINONHATLCA YPaBHEHUA CTATUKM, YYMUTbIBAlOLME BHELWHMWE
BO34ENCTBMA M YCUANA peakuun rpyHTa. CMCTEMa BKAOYaeT ypaBHEHWE PaBHOBECUA B MPOEKLUU

Ha BEPTMKa/IbHYIO OCb U ABa YPaBHEHWUSA PaBHOBECUSA MOMEHTOB B NPOEKLLMMN Ha ocn X 1 Y:
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p
f Ci(x,¥)sp,j(x,y)dA = F, j;
Aj

f GG, vy, (x, y)ydA = My ;
Aj

| 6t y1sy sunda=my,
Aj

G (X ¥) - none koadduumeHTa nocTenn J-i nanTsI;

$p,i (% ¥) _ none 0cafoK J-i nAnTbI;

4j - 06nacTb MHTErpUpOBaHUA - J-if MANTLI.

Ecan noacCTaBUTb Bblpa*XeHne anAa ocagok nNinTbl B CUCTEMY ypaBHEHMVI, TO MNONY4YUTCA

a

Uy, f €, (6 y)dA — ¢y f ¢, 00 y)ydA+ oy f C,(x,y)xdA = F, ;
Aj Aj Aj

A

Uszo,j f Ci(x, y)ydA — @y f Ci(x, y)y*dA+ ¢, ; f Ci(x, y)xydA = My j;
Aj Aj Aj

Ugo,j f Ci(x,y)xdA — @y j f Ci(x,y)xydA + @, ; f Ci(x, y)x*dA = M, ;
\ Aj Aj Aj

B matpuyHoi dopme anA J-M NAMTBI MOXKHO 3anucaTb AAHHYO CUCTEMY YpPaBHEHWA

cnepyowmm obpasom:

(K51 -{v;} = {F;}

roe
C C C
4 =Sk Sy
— C C C
(K] =|=Sxj Jexj i
C C C
Sy,j _]xy,j ]yy,j
UZO,j
(U} =1 Pxs
Py, j
FZ' j
{F}=1{"Mx;
My./'

KoadpdnumeHTbl MmaTpurLbl KECTKOCTU [Ki]:
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AS = f Cix,y)dA, |JG, = ] Gi(x, y)y*dA,
Aj Af

W
)
Il

v ij(x,y)ydA, ],fy,j= ij(x,y)xydA,
Aj Aj

Sy = ij(X,Y)XdA, ISy = ij(x,y)xsz.
Aj Aj

CDYHKLI,VIFI KOQd)d)VILI,VIeHTa nocrtenun Cj HaxoanTca n3 cheayrowero COOTHOWEHUA!

PJ(X.}’)

Ci(x,y) = 5,53

P;j(%.¥) - pasnenve nog J-i nanTo;
S9.i(6Y) - ocapka rpyHTa nog J-n nauToi, onpeaensiemMas C y4e€TOM KOHTAaKTHOrO AaB/IeHUSA
P;(X,¥), a Takke BCex Harpy3oK BHe 061aCTU NANThI (BKAKOYAsA BO3LENCTBUA OT OCTAaNbHbIX MAMUT).

Anroputm

PeweHne 3aaaumn onpeaeneHma ocaaku abCcoNOTHO KECTKOM NAWUTbI HAaXOAMTCA M3 pelleHuA

CMCTEMbI YPAaBHEH WA, OTPArKAIOLLEN YC/I0BUA CTaTUYECKOTO PaBHOBECUA:
[K]-{U} = {F}, (5)

Nockonbky [K]l 3asucut or {U}, 1.e. paccmatpusaemas 3agaua HenMHeliHa, A8 pelleHWA

YPaBHEHUA UCMOJIb3YETCA UTEPALLMOHHbIM NoaxoAa.

n-a ntepauna aAroputTMma BK/IOYaeT:

(n)} (n-1)
1. BbluncneHne ocagoK TOYEK NAUTbI { P ) B COOTBETCTBMU C NEpPeEMELLEHNAMWN NANTDI {U },

HaNZEeHHbIMM Ha NpeaplayLem Tane.
2. BblumMcneHne pasneHuAa nog nNaAMTon {P(n)}, PaBHOrO yNpyromy OTMOPY FPyHTa, C y4eTom
TEKYLWMX 0CaA0K N KOIPdMUMeEHTa NOCTENN:
n) _ ~(n-1)c(n)
P =c¢"Vs (6)

(n)} m)
3. BoluncneHne nona ocagKku rpyHTa { 9 J nopg penctBMem npuioKEHHOro AaBaeHus {P }

)
4. BblumcneHune nona koapopumumeHTa noctenm {c™} :

n)
P.
n) i
m)
Sg )£

b

5. NepeBbluncneHne KoapPUUMEHTOB MATPULLbI HKECTKOCTH [K(n)] .

6. HaxoxaeHne nepemeLleHnin NanTbl {U(n)}:
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[K®]- (U™} = (Fm) (8)
7. MpoBepKa ycnoBmA CXOAMMOCTHN:
A™ < g (9)

roe A - MaKCMManbHaA Pa3HOCTb OCadokK, & - npeaesibHO AonyCtumaAa BeMYMHA PaA3HOCTU

0CafiOoK.

Mpy OOCTUXKEHUU YCNOBUA CXOAMMOCTU aNropuTm 3asBepluaet paboty, B NMPOTMBHOM ciyyae

nponcxoauT nepexop, K wary 1.

B KauecTtBe HayanbHOro nNpUBAMMKEHUA WCNONb3YEeTCA BEKTOP MNepemelLleHnin naunThl,
COOTBETCTBYHOLWMMN AEACTBUIO HA TPYHT PABHOMEPHOW HArpy3KW, ypaBHOBELIMBAIOLLEN CYMMApHOe

BHeELWHee BO3A€I‘/‘ICTBVIG.

Y4yéT cBanHoOro cpyHaameHTa

B faHHOM c/nyyae BAMAHME CBAMHOrO NOAA HA OCAAKY NANTbl 06YCNOBNEHO HanMYMeEM YNpyrux

peal-(Ll,VIVI KOJIOHH. B cooTBeTCTBYHOLLEM pa3je/ie ONMCAaHO HaxoXaeHune YKECTKOCTEN KONOHH.

C yyeTom peaKumun cBal ypaBHEHUA CTaTUKU NPUHMMALOT BUA;:

J Ci(x,y)sp,j(x,y)dA + Z Rjx =F,j;
A]' k

f Ci(x,y)sp j(x,y)ydA + Z Rk yi = My j;
3

Aj

f Ci(x,y)sp,j(x, y)xdA + z Rjxxi =M, ;.
KAJ' k
R;

roe "k - cunbl peaKu,Mﬁ CBaVI, KOTOpbl€ HaxoaATCA No d)opmyne

Rjx = Z Kp j15p,; (X, v1)
7

rae Kpit = Cki - wectkocTv cBalt, onucaHHble B cOOTBETCTBYIOWEM pa3gerne.

Ecnn noactasutb Bblpa*XeHne anAa ocagok nanTbl B CUCTEMY ypaBHeHMl‘}i, TO NONY4YUTCA

Usos | [ GGenda+ Y Kosa| = ous | [ GOriyaas Y Kopan| + 0| [ Gleinda+ Y Kppae| =
A; KL A Kl A; Kl

Uzo,j f Ci(x,y)ydA + z Kp Vi | = Ox,j J- Ci(x,y)y*dA + Z KpjaYiVi | + @y, f Ci(x,y)xydA + z Kpix1Yi| = My j;
|4 Il | | 4; ki ] LAj kot

<

Uzo,j ij(x,y)di+ZKP,klxk — @y,
Kl ]

f Ci(x,y)xydA + z Kpyixi |+ ¢y f Ci(x, Y)x2dA + Z Kpxixg| = M, ;.
| 4; Kl ] Kl ]

| Aj LA

© 2008 - 2020 OO0 "UHxIMpoekmCmpou"” 23



N
Malmln soft GeoPlate

B BektopHOM dopme ana J-i NAUTbI MOXHO 3anucaTb [AAHHYKD CUCTEMY YpaBHEHW

cnegyrowmm obpasom:

(K] + [Kp,i]) - (U} = {F)

rae
P _cP P
A Sx'] Sy’]
_ P p P
[KP,j] - _Sx,j ]xx,j _]xy,j
P _P P
Sy.j ]xy.J ]yy.J

KoadpdmumeHTbl MaTpurLbl KECTKOCTU [Kp,]-]:

Al = Z Kp ki, o = Z Kp Y1V »
Tl Kl
55,] = Z Kp 1Yk » jyfy,] Z Kp Y1 Xk
%l Kl
Sy = EKP k¥, | Jyyi = ZKP KIX1 Xk
%l Kl

7. MNnnTta KOHEeYHOM XEeCTKOCTU

B paHHOM pasgene onucbiBaeTcs pPacyéT OCagKu TpyHTa noa Oegopmupyemoli NANTON,
NCNbITbIBAKOLWEN AENCTBUE CUCTEMbI HArpPy3o0K.
Mpeanonaraetcs, 4YTO TOAWMHA MAUTbl MOCTOAHHA, a TaKXe W3BECTHbl KEeCTKOCTHble

XapPKTEPUCTUKM MaTeprana NanTbl: MOAYAb YNPYrocTu u KoapduumeHT MyaccoHa.

Anroputm

PaccmatpuBaeTca ocaaka AedopMmnpyemMont NanTbl Ha HEIMHEMHO YyNPyrom OCHOBaHUM.

Ona onucaHna mexaHM3ma AedOPMUPOBAHUA NAUTbI MPUMEHAETCA KOHEYHO-I1eMeHTHanA
MOZAEeNb.

Ona auckpetMsaumm NAUTbl UCNOAb3YETCA TPEYroNbHbIN TPEXY3/10BON KOHEYHbIA 31eMEHT C
JpMUTOBOM annpoKCMMaLuMeldr HensBecCTHbIX [5]. B KayecTBe y3/10BbiX HEW3BECTHbIX BbICTyNatoT
npornb n aBa yrna NnoBOpoTa OTHOCUTE/IbHO KOOPAMHATHbIX OCei B MAOCKOCTM NAUTbI. Mcnonb3ytoTcs

Kybunueckne GyHKUUM popmbl.

B cnuny HEe/IMHENHOCTU 3a4a4yn AnAa NoUcCKa peweHna ncnoab3yeTca MTepaLI,MOHHbIﬁ noaxoa.

n-a untepauna aaAroputMma BKAKOYaeT:

(n)}
1. BbluncneHne ocagoK TOYeK NAUTbI {p B COOTBETCTBUKN C Y310BbIMMN HEUN3BECTHbIMU

{U(n_l)}, HanAeHHbIMM Ha Npeablaylem sTane.

2. BbluncneHne faBneHUA nog, NAUTOW {P(n)}, PAaBHOro ynpyromy OTnopy rpyHTa, C y4eTom

TEKYLMX 0Ca0K N KO3IpdMUMEHTa NOCTENN:
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) _ ~(n-1) c(n)
P =S, (10)
)
{ : (P
3. BoluncneHue nona ocagku rpyHta "9 J nog paencrsmem npuaoKeHHoro gasBneHuma .

m
4. BblumcneHune nona koapopumumeHTa nocrenm {c™} :

D)
C'(n) — Pl
t D]

gl

(11)

.. )
5. MepeBblyncneHne KoIGOULMEHTOB MATPULLbI M KECTKOCTU (K] no KoapduLmMeHTam nocrenm
FPYHTa U NO }KECTKOCTU MANUTDI.
{v®}
6. HaxorKaeHue y310BbIX HEM3BECTHbIX 13 peweHnn 3a4aum o AebopMUPOBAHUN MANTDI

o (m
Ha JIMHEUHO Yynpyrom OCHOBaHMWU TMNMpn WU3BECTHOM NoJse KOSd)(I)VILI,VIEHTa nocrenun {C }

NCNONb30BaHMEM KOHEYHO-31EMEHTHOrO NOAX0Aa.
[K™]-{u™) = {F(")}, (12)
7. NpoBepKa ycnoBma CXoauMOCTU:
A < g (13)

rge A - MaKCMMaibHaA Pa3HOCTb OCadokK;, & - npeaesibHO AonyCtumaAa BeIM4YMHA PA3HOCTU

OCa/loK.

MpU AOCTUXKEHUU YCNOBUA CXOAMMOCTM aNropuTM 3aBepluaeT paboTy, B NPOTUBHOM ciy4yae

npoucxoauT nepexog, K wary 1.

YyéT cBanHoOro chyHaameHTa

B pgaHHOM c/iydyae BAUAHME CBAMHOrO MONS Ha OCaAKy NAUTbl 0DycnoBieHO BBeAeHUEM
OOMONHUTENbHbIX YMPYrMx CBSA3eM B TOYKAX YCTAaHOBKM cBa. [pM HEOBXOAMMOCTU KOHEYHO-
3/IeMEHTHas ceTKa MoaAnULMPYETCS C Le/bio COBMELLEHUA Y3/10B CETKU NMAUTbI U TOYEK YCTaHOBKM
cBan.

B cooTBeTCTBYIOWEM pasaesie onmMcaH nogxoa, VICI'IOJ'Ib3y6MbIl\;1 4ana onpeaneneHunAa KecTKocTeln

cBan.
Mpu dopmmnpoBaHMM paspellatolled CUCTEMbl  YPaBHEHWW YYUTHIBAIOTCA HE TOJ/IbKO

KO3hPULMEHTbI NOCTENM TPYHTA U KECTKOCTM NAUTbLI, HO U }KECTKOCTM CBa.
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O630p nporpammbl

[NaBHOE OKHO MPOrpaMMbl BbIrNAAUT cneayowmm obpasom:

LS A P e ) - GeoPlate 5.0 - D:\Users\Mpumepl gptx

PacueTHas cxema

i Ho o e o fO
i 4 Ha e -4 O B8 a 1% flosopor M|
ToyTel Cksmsorel | Mmara Perynapra Heperynspio || Perynspeo Heperynapro | Cosmame Mimedia OfnacTs
4 Ha obnacts FiMacurat
X Te— T Cea | Penaxtiposarue = Wanepe
- "

o] cromowe [x ) o s -
B[ 4¥icksamme Nra
L Qcagea, cm 4.0
o | oo e e,
2 Hamvenosarie  Mmata 1
? OTHETKA NOAOWES], M 98,00 38
5 NlaBnenue Ha nuTy, Klla 200,0
K 28
u Harpyska ot aasnerus, MH (60,00 |
7] OBnacTi DXF Mnowans NAMTs, u* 300,00
37
KoopauHaTs sepuus
N X, m Yom
i, 0,00 15,00 — - — = 36
Z 0,00 0,00
3 20,00 0,00 35
4 20,00 15,00
WKecTkocTs AnVTEI 34
Moayne ynpyrocTi, MMa 30000
Kosddmupent Myaccona 0,30 32
TONUWAHA MAMTI, M 1000

X =7,04 Y = 17,66 @ Bribepute obbexTnl
L =

OKHO BKNIOYAET cneaylolme 31eMeHTbI:

® [NaBHOE MEHIO,

® [laHe/Ib MHCTPYMEHTOB,

® JleHTa,

e [lepeBO CTPYKTYpPbl MOAENN,

® [MlaHenb pegaKTopa CBOWMCTB,

e CTpoOKa COCTOAHMA,

® [padmyecKkoe none - UCNONb3YETCA ANA OTOOParKEHNA PACYETHON CXEMbI,
® [laHenb ceyeHUa rpyHTOBOro MaccuBaa.
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1. TnaBHOE MeHIo

[NaBHOE MEHIO BbIFAANUT Cneayowmm obpasom:

k NETETL] w«;‘y« e Gl i-w |

MocneHKe NPOEKTBI
j Hoswiit
0. D:\Users\ex3.gphx
= Omepes 1. D:\Jsers\Examples.gpt
— 2. D:\Jsers\Example3.gpbx
3arpyKaTs NOCNEAHWA NPOEKT LB e By
4 D:\Users\1l.gptx
H CoxpaHuTE
‘_l COXPEHUTS KaK...
7:5:, VMAopT 13 DXF
Crpaska »
i.-l Beixoa
1 Hoeblil ipoexkm CO34aET HOBbIM NYCTOM NPOEKT (coueTaHne Knasuw Ctrl + N).
A~ OTKpbIBaeT AMANOroBoe OKHO BbiGOpa paHee co34aHHOMo NPoeKTa, ANA
OmkpbIims...
npoAonXKeHus paboTbl Hag HUM (codeTaHme Knasuw Ctrl + O).
! 3azpyxameb aKTMBaAUMA AaHHOro NyHKTa NPUBOANT K aBTOMATMYECKON 3arpyske
rocrieGHUl npoekm nocnefHero oTKPbITOro NpoeKTa Npu ctapTe NPorpammbl.
H  coxparume COXpaHSAET TeKYLWMI NPoeKT (coyeTaHme kKnasuuw Ctrl + S).

OTKPbIBAET ANA/IOroBOE OKHO COXPaHEHUNA TeKYLL,ero NnpoeKTa noa

B CoxpaHumsb Kak...
HOBbIM MMEHEM.

Cripaeka CopepKUT MEHIO BTOPOro YPOBHSA C A0M. NyHKTaMM.

Cripaeka noKasblBaeT CNpaBKy No nporpamme (6bicTpbIi BbI30B - F1).

NOKa3blBaeT NoAb30BaTeto0 MHGOPMALMIO O BEPCUM MPOTPaMMbI U

O nipoepamme...
KOHTaKTHble AaHHblIe pa3pa60TqMKa.

M Buixod 3aKpblBaeT OKHO NPOrpamMmbl.

2 8 © 2008 - 2020 OO0 "UHxTMpoekmCmpou"
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2. [MaHenb MHCTPYMEHTOB
NN S AT O]

MaHenb MHCTPYMEHTOB COAEPKUT Hanbonee yacTo ynporpebasembie KOMaHAbI:

£ | Hosbiti npoekm Co34aTb HOBbIW NYCTOM NPOEKT (coueTaHune knasuw Ctrl + N).
22 | ompsim... OTKPbIBAET ANANIOrOBOE OKHO BbIGOpa paHee cO34aHHOMo NPOEKTa, ANA
npoponKeHua pabotbl Hag HUM (codyeTaHme knasuw Ctrl + O).

™ | CoxpaHumes COXpaHAET TEKYLLMIN NPoeKT (coyeTaHune Knasuw Ctrl + S)

= CoxpaHume OTKPbIBAET AMANIOrOBOE OKHO COXPAaHEHUA TEKYLLLEero NpoeKTa noz HoBbIM
Kak... mmeHem

) | OmmeHumb OTMeHAET nocieaHtol onepaunto (coyetaHme knasuw Ctrl + 2)

o BepHymsb OTMEHAET NoCNeAHO OTMEHY onepaumn (coyetaHne knasmw Ctrl +Y)
U3MEeHeHUA

83 | CkpuHwom KonupyeT nsobparkeHue rpadpuyeckoinn obnactn 8 bypep obmerHa Windows

3. JleHTOUYHOE MEHI0

NHTepdelic nporpaMmbl OCHOBaH Ha "NleHTOYHOM" NpeaCcTaBAeHUN KOMaHA,

GeoPlate 5.0 - D:\Users\exl gptx = | 5] |

B9 3t g0 83 30 s P

{13 Mosapor
MPyHTHI CKBEMMHBI Mnuta 4 PerynapHo HeperynapHo PerynapHo HeperynapHo }-.1 Coznate Niredika OBnacTs
| ” 44 Ha ofinacTe H ‘ H i MacwTa6 H H ‘

NEHTA conepxuT B cebe Heckonbko BKTAIOK, anemeHTbl KOTOPbIX TeMaTU4ecku pasbusatoTcs
Ha HeckonbKo [PYMM. K 60nbWMHCTBY KOMaHA NpUM HaBELEeHWM Kypcopa MblWK MNOABAAETCA
BCNAbIBAOLL,AA KOHTECTHAA CNpaBKa.

Hanpumep, npu yaepKMBaHUM Kypcopa MbllIW HAZ KOMaHAOM CO34aHMA 06/1acTn nossaaeTca

cneAytollan NoAcCKasKa:

@ Ij B 4 Browe
1} Ha nuino

ToynTsl | CkBakWHbl || MndTa "

I I 4 Ha obnacts ‘

Tpysmes

PEAaKTMPOBaHINE CIINCKa MPYHTOE

HdononHutensbHble GyHKUMK, oTHOcswmMeca K TPYIMIME AOoCTynHbI M3 AMaN0oroBbiX OKOH, KOTOpble
MOABNAIOTCA NPU Ha)KaTUM Ha KHOMKy & . Hanpumep, ana rpynnel PacyeT nocne Ha)kaTua Ha 3Ty

KHOIMKY NoABASAETCA AnasioroBoe okHO "HacTponku pacyeta':

© 2008 - 2020 OO0 "UHxIMpoekmCmpou"” 29
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Hacrpoiixn pacueta =]
Cetka

KonuuecTso sneMexTos 100

23]

MaparMeTp CXOAHMOCTH
Mpex. OTKAOHEHIE N0 NEPEMBLLEHIASM, 1M1
0,20
MapameTpsl CHuMaeHo TomuH
MocTosHHaA FAYEMHA O, TONWK ANA NAMTLI

War o rayBie, m 0,20

Mogens y4eta Jet

[3dbercrmareii moayne -

Mopens yueTa ceail

|CBEL7|Hb\L71 tyHaameHT (C YUETOM BnmsHy vl

HOpMaTHE N7 NOCNOIHOrD CYMMMPOSAHUA

[cn22.13330.2016 -

fomonews] [0 [omen ]

PacuyeTHas cxema
Bknagka PACHETHAA CXEMA coaepuT Habop MHCTPYMEHTOB, HEOOXOAMMbIX A9 CO34aHUA U

PenaKTUPOBAHUA XaPaAKTEPUCTUK O6'beKTOB, BK/IKOYaeEMbIX B UCCneayemyro Mmoaenb.

L2 g go (28 G0 am B P G

{1 Mosapor

ToyHThl CkBakaHsl || MonTa Perynspro  Heperynspro || Perynspto HeperynspHo

+ Cosnate Nuvelika OfinacTs
” 14 Ha ofnacte ” ‘ B} Maawtab |

leonoeus

i

ToyrTel Caammrisn

sl - [eonozus: NO3BONAET ONPEAENATb COCTAB U XapPaKTEPUCTUKM FPYHTOB U 3a4aBaTh
PaCcnNoONOMKEHME N XapPAKTEPUCTUKU CKBAKMH.
Fpynna BKAOYAET B ceba cneaytolme MHCTPYMEHTbI:

[Mecorl™- -]
[Cern. EER

e - MO3BONAET OTKPbITb OKHO PeaaKTUpPOBaHUA CBOWCTB FPYHTOB,

@ - MO3BOJIAET NEPENTU B PEKMM CO3LaHUA PeAAKTUPOBAHUA CKBAMKMH.

I'Io,a,po6Hee O peaaKTnpoBaHUM reocsiormn MOXHO NMPo4YNTaTb B COOTBETCTBYHOLLEM pPa3genie.

lMnuma

Ij?b

MNnura

|7 - [Mnuma: NO3BONIAET CO34aBaTb U peAaKTUpPOBaTb XapPaKTepPUCTUKU NAUT.

Fpynna BKAOYaeT B ceba cneayoume MHCTPYMEHTbI:

Ij - NO3BONIAET HEDEVITM B peXXmm Co3gaHunAa NanT N peaakKtTupoBaHUA NX XaPaAKTEPUCTUK;,

Iﬁ - N03BONAET 3anNyCTUTb onepauunto O6'be,£I|VIHEHVIFI ConpuKacatowmnxca nam nepecekarowmnxeca

nNAnT.

MoapobHee 0 pegakTUPOBAHMUK NIUT MOXHO NPOYMUTATb B COOTBETCTBYIOLLEM pa3aene.

Haepysku

+ B Touke
L4 Ha nivano
| 44} Ha oBnacTs |

- Haepysku: no3BonAeT Co34aBaTb W PeaakTUpPoBaTb XaPaAKTEPUCTUKU  CUNOBbIX
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BO3J,e1CTBUMN.

rpyl'll'la BK/AtoYaeT B ceba cnepyrvowme NHCTPYMEHTDbI:
kB Touke > -
L - nepenTn B peXXmm Co3gaHnA TO4EYHbIX YCUNNN;

4 o .
17 HamMeiie. | nepeiiTn B pesKUM CO34aHUA YCUANIA Ha IMHUIO;

i ” i
W Haobnacts _ nepenTn B pexmMm co3gaHua ycuamii Ha obnacTb.

MoppobHee 0 peAaKTMPOBAHMUM HATPY30K MOXKHO NPOYUTaTb B COOTBETCTBYHOLLEM pa3jene.

rys
o 8e

Perynspro Heperynaprio

s - [13  (2pyHmouemeHmHble aneMeHmsl); NO3BONAET C€Oo34aBaTb WU peaakTnpoBaTb
XapaKTEPUCTUKM 061acTel C FPYHTOLLEMEHTHbIM YKpenaeHuem.

lpynna BKAOYaAET B cebAa caeayloWmne MHCTPYMEHTbI:
&

Y N N
B9 - nepeiTM B peMM CO34aHMA M PedaKTUPOBAHUA XapaKTepuUCTUKM obnacten C

FPYHTOUEMEHTHbLIM YKPENZIEHUEM C PecYrIAPHLIM PACNONIOKEHNEM KOJTOHH.

Oo

© - nepeliT B pexMM CO3JaHMA W pPeAaKTUPOBAHUA XapaKTepPUCTUKM obnacTeil c
FPYHTOLLEMEHTHbIM YKPenneHUem C HepezysapHbIM PACTONOKEHNEM KONOHH.
MoapobHee O peasaKTMpPoBaHUM o0b6NacTe C  TPYHTOLEMEHTHbIM YKPEN/IeHUEM MOXKHO

NPO4YnNTaTb B COOTBETCTBYHOLLEM pa3genie.

Csau
B8 og
EEREE] a

Perynapo  Heperynspro

L - Ceau: No3BonseT C034aBaTb U PEAAKTUPOBATb XaPaKTEPUCTUKHN CBaMHbIX rpynn.

Fpynna BKAOYAET B ceba cneaytolme MHCTPYMEHTbI:

-8
H-H - nepeitTn B pexnm cospaHMAa U peaaKTUPOBaHMUA XapaKTepUCTUKM obnacteit cBalHbIX

rpynn c peaysAapHbIM PacnoNoKeHnem CBau.

UG
L) - nepeiiTn B pekMm CO34aHUA M PeAaKTMPOBAHUA XapaKTepuCTUKM obnacteit cBalHbIX

rpynn ¢ Hepe2ynAapHbIM PACNONOKEHMEM CBAM.

I'Io,a,po6Hee O pefaktmposaHuu CBaMHbIX roynn MOXHO nNpo4YnTaTh B COOTBETCTBYHOLUEM

pasgene.

PedakmupoeaHue

[ Macurabuposarie
{15 Mosopor

[ Meperoc

- PedakmuposaHue: NO3BONAET YyMNpaBaATb TeoOMeTpPpUYecKMmMmM napameTpamu
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CYLLECTBYIOLLMX OO BEKTOB.
[
I} Macwrabuposane nepenTn B peXXnMm maclitabupoBaHma o6beKTOB;
i1y o
2 TIoE0paT - nepeliTM B pesKMM NOBOPOTa 06 BEKTOB;

s MEPEHOC _ nepeiiT B PpeXKMM NepeHoca 06beKToB.

I'Io,u,poGHee O BO3MOXHOCTAX pegaKTupoBaHNA MOXHO NMPO4YNTaTb B COOTBETCTBYHOLLEM pa3dene.

CeyeHue

I

Cospate

L - Ceyerue: NO3BONAET CO034aBaTb U YMNpPaBaATb OTO6pa)‘KeHVIeM Ce4YeHUA rpyHTa.

lpynna BKAOYaeT B cebAa cneayowme MHCTPYMEHTDI:

=z
=1 - NepenTM B PEXNM 33[aHMs NapPaMeTPOB CeYeHus;

{
Co3naj
- nokasaTb / CKpbITb NaHeNb OTO6pa)KeHMﬂ ceyeHus.

I'Io,u,poGHee O BO3MOXHOCTAX ynpaBaeHNA ced4eHnem MOXKHO NMPOYUTAaTb B COOTBETCTBYHOLLEM

pasgene.

UN3mepeHue

s O

Nunelika OBnacTo

| __ Mameperne . M3mepeHue: NO3BONAET ONPeAenaTb reOMETPUUYECKME XapPaKTEPUCTUKN MOAENN.

pynna BKkAOYaeT B cebn cneayrouwmne NHCTpyMeHTbI:

é}— nepenTn B pexkMm JIMHEKa C Le/blo onpeaeneHns pacCToAHUA MEXAY NPOU3BObHbIMU
TOYKamMu;

O- nepentn B pexxnm O6nacTb ¢ Lenblo onpeaeneHna NepumeTpoB 1 Naowaaen NnponusBosbHbIX
duryp.

MoapobHee 0 BO3MOXKHOCTAX YNPaBAeHMA CEYEHUEM MOMKHO MPOYUTaTb B COOTBETCTBYIOLLEM

pasaene.
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AHanu3

Bknagka AHAJIU3 copepuT Habop MHCTPYMEHTOB, HEOBXOAMMbBIX 3aMyCKa BblYMCAUTENBHOIO

npoLLecca M aHa/M3a NoNyYeHHbIX Pe3yAbTaTos.

ABconioTHo ribie S sp =2 @ Msononocs 1F

@ ABcomoTHo mecTine He e Henpepsisho =
. Pacyer Ocanka [laBneHine [AwarpamMmol N OTuéT
KoHEUHORM ECTKOCTH K 10 2 | Make TpeyronsHAKK

5| | | \

Pacuem

ABronoTHo rHBkue 9

@ ABCOMOTHO XKECTKME
Pacset

KOHEHHOI KECTKOCTH
@ - Pacuet: nossonser BbI6MpaTb T™™MN NANTbl, 3anyCKkaTtb npouecc BblYNCNEHUN U
dKTUBU3NPOBATb CPeACTBa HACTPOEK paCHETa.

lpynna BK/AOYaeT B cebAa cneayowme MHCTPYMEHTDI:

AbconoTHo rubrue

@ ABCONKOTHO HECTHUE

KoreunoiikecTkocm . - BpIOOP MOAENM HKECTKOCTHOrO NOBeAEHMUA MANUT,

» - 3aNyCK BblYHNCANTENBHOIO nNpouecca,

ABronoTHo rHBkue
@ ABConKTHO XECTKME

KoHE4HOi HeCTRoCTH

| —\l - OTObpa*keHMe OKHa HACTPOEK pacyeTa.

Pesynbmamebi

E
S
Ocanka [asnexie Auarpamms
sl - Pesynsmamesl, NO3BONAET BblOpaTb TUM AaHHbLIX, OTOOpa)Kaembix B  BUAE
NonsA, a TaKXKe aKTMBM3NPOBATbL PEXMM NOCTPOEHUA ANArPaMM PAaCYUTAHHbIX BENYUH NO raybuHe.
lNpumeyaHue

OTo6pakeHne gaHHbIX B popmMme M30Mnonein BO3MOXKHO TONbKO AN1a obnactei naumT.

Bo3MOKHO OTOb pakeHne cnesyowmx pesyibTaTos:

S nose ocajoK rpyHTa
p none AaB/JeHWUA Ha FTPYHT NoA, NIMTamum

Hc none rnybuHbl CKMMaAEMOMN TONLLN

Sp none ocagok NaunT

K none koapopmumeHTa noctenm
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AV

[

- NO3BONIAET NEepenTn B pexum Bblbopa TOYKM, B KOTOpoW OyayT onpenenatbca wu

OTO6pa)'KaTbC‘i| B BUAE OMNarpamm pacnpegeneHna paCcinTaHHbIX BEIMYKUH MO Fl'|y6MHe.

OmobpaxxeHue pe3yrnbmamos

6o @ Wsononocsi

£ MiH HenpepeisHo

| 12 % | Maxc Tpeyronsrims

| - OmobpaxeHue pesynsmamos, NO3BONAET YNPaBAATb napamempamu nosned
oTobparkaembix pe3ynbTaToB.

0 v
087 - yBe/IMYeHUe KoNn4ecTBa 3HavaWwmx LI,Md)p 91EMEHTOB LLBETOBOWU LWWKa/ibl;

- YMEHbLEeHNEe KOIMYECTBA 3HAYalLNX Ll,Md)p 9/1EMEHTOB LLBETOBOM LW Kanbl,;

12 *
| -

M3MEHEHWNE KO/INYECTBA MHTEPBAIOB LLBGTOBOVI LW Kanbl,

Make | 3,92

- BK/IlO4EHWNE NONb30BATE/NIbCKOIO peEXMMa OTO6pa)-KeHMﬂ n onpeageneHne rpaHuny

LLBETOBOVI WKasbl ANA TEKYLWETO NoOAA pPe3y/ibTaTOB B MOJ/Ib30BATE/IbCKOM peXnme,

2 Msononocsi

HenpepeisHo

Teeyronssiiat - gh1GOP PeXKMMA OTODPaXKeHUA NoNs pPesynbTaTos.

Omyem
i
OTu4eT
i - Omyem, NO3BONAET 3aMycKaTb NPOLLECC reHepaLun passepHyToro otyeta B dopmate Ms Word.

4. lepeBO CTPYKTYpbl MOAeNu

MaHenb AepesBa CTPYKTYPbl MOAENM PACMNONOXKEHa B 1I€BOM YaCTU FNAaBHOI0 OKHA NPUIOXKEHUA.

CrpykTypa |L|
4 || CrEEMIHE
- []cka. 1
{¥|Cke. 2
L Cke. 3
4 - Mt
¢ L¥NauTa 1
|| Harpyzwm
|| OBnactu Jet
|| Ceam
|| OBbnacTi DXF

YnpasneHne BUAMMOCTbIO AaHHOﬁ naHenn ocyuwecrtsnAaeTca C MNOMOLLbHO pacnonomeHHoﬁ

pAafom KHonku "Ctpyktypa".
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[daHHbIN  3nemeHT ynpaBneHna oTobparkaeT CTPYKTYypy JOaHHbIX MOAENU MpoeKTa B
aApesBoBuaHOW ¢opme C TFpPynNnnNUPOBKOM BCex OOBEKTOB MO KaTeropysm W nNpeaoctaBaseT
BO3MOHOCTM MO BblAENEHUID eAUHUYHbIX OOBEKTOB M Fpynn, a TakXKe ynpaBieHue BUAMMOCTbHO

06 BbEeKToB.

lMpumeyaHue
[oCTynHOCTb y3/710B AepeBa 3aBMCUT OT TEKYLLEro pexuma. Hanpumep, akTMBU3MPOBAB PEKMUM
"CKBaXXMHbI", N0Nb30BaTENb UMEET BO3MOMXKHOCTb PaboTaTh TONbKO ¢ 06beKkTamm TMNa "CKBaXKMHaA'".

BbiaeneHune o6beKToB

BbioeneHne obbekToB obecneymBsaer:

® BO3MOMHOCTb PeAaKTUPOBaHMA CBOMCTB 06bEKTa (B Cnyvyae eAMHUYHOrO BblaeneHuns);

® BO3MOMHOCTb BbIMO/IHEHWUS C BblAeNeHHbIMXM Ob6beKTamu onepauuit  TpaHchopmaumu:
nepeHoc, MacluTabupoBaHmne, NOBOPOT;

® BO3MOMHOCTb HENOCPEACTBEHHOrO peAaKTMPOBaHUA FTEOMETPUYECKNX NapaMeTpoB 06 beKTa B
rpaduyeckom none;

® BO3MOXHOCTb YAa/n1eHunA 06bEKTOB.

BblgeneHne o0b6bEKTOB B AepeBe BbINOMHAETCA C MOMOLLbIO /1IeBOM KHOMKM Mbiwn. [Mpu
HeobXoAMMOCTU BbIAENNTb HECKONIbKO 06BEKTOB TpebyeTca OAHOBPEMEHHO yAep*KMBaTb HaKaTou

Knasuwy Cntrl knaBuaTypbl.

lMpumeyaHue
Mpuv BblaeNEHNN OO BEKTOB NOABAAIOTCA COOTBETCTBYIOLLME NOACBETKM 0OBbEKTOB B rpadmyeckom
none.

CHATHe BblaeNeHNA C 06BbEKTA OCYLLECTBAAETCA LLEYKOM /1IEBOM KHOMKM MbILIM NPU Ha*KaTon

Knasuwe Cntrl Ha COOTBETCTBYIOLWMNIA y3eN aepeBa.

C6poc Bcex BblAeNEHUI OCYLLECTBAAETCA HaXKaTUeM KNaBuwK Esc KnaBuaTypbl.

YaaneHune BblaeneHHbIX 06 beKTOB OCYLLECTBAAETCA HaXKaTuemM Knasuiwm Delete knaBmaTypbl.

YnpasneHue BUAUMOCTbIO 06bEKTOB B rpadpuueckom none
YnpaBneHue BUAMMOCTbIO OO BEKTOB M FPynn OCYLLECTBAAETCA YCTaHOBKOM (cHATMEM) "ranoukn”

nepea cooTBeTCTBYrOWMM 3/1eMEHTOM [epeBa.
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5. MNaHenb pepakTopa CBOUCTB

Penaktop CBOWCTB NO3BONSET pPeAaKTMpoBaTb CBOWMCTBA BblAgeneHHoro obbekra. Habop

WMHCTPYMEHTOB NaHe NN pefaKTopa 3aBMCUT OT TUNA pefaKkTMpyemoro obbekta. Hanpumep, B cayyae

BblaeneHna obbekra "ManTa", peaakTop CBOMCTB UMEET caeAyoLWwmuin BUA:

Mnura

Obme
Hammerosarme Mamra 1

OTMETKa MOAOWSHI, M 38,00
Lasnerve vanauTy, kfla  1000,0

Harpyska ot naeneqms, MH (320,00

Mnowans AKTs, n2
Koopaunats: sepuim
Ne X, M ALl

1 0,00 20,00

2 0,00 4,00

3 20,00 4,00

4 20,00 20,00

HecTKOCTE NHTEI
Moayns ynpyrocti, MMa 30000

Kosdmwrer Myaccona 0,30

TonuwHa nauTsl, MM 800

PepakTop nossonsert paboTtaTb CO cneayoWwmMmm TMNamm 06 bEKTOB:

® CKBAXWHbI,

® NAUTHI;

® TOYeYHble HarpysKku;
® Harpysku Ha JINHUIO;

® HarpysKu Ha obnacTb;

® obnactu FPYHTOLEMEHTHOrO YKpPEN/IEHUA,

® rpynnbl CBaW.

B peMm pesaKTMpPOBaHUA MOXKHO NepenTu:

® npu gobaBNeHMN HOBOro 06 bEKTa;

® Npu BblaeneHnn obbeKTa

rpapuyeckom none.

6. CTpoka cocTosiHuA

B AEepeBe CTPYKTYpbl MPOEKTa Wuau

CTpOKa COCTOAHMA BbITNAOUT Chneayrownm o6pa30M:

X = 6,51 Y =2,17

(& @] (=)
CTpOKa COCTOAHWUA COAEPKUT:

HenocpeacTBEHHO B

YiaXTe MofoXeHe NepBor BEPLUMHBI KOHTYPa Mbilibi UM BEEAWTE €8 KOOPAMHATbI

1. Tekywue KoopamHaTbl (KOOpAMHATbI, COOTBETCTBYIOLLME NONOKEHMIO KYPCOPA MbIlIN).

¥ =15,00 ¥ = 10,00

-
2. KHOI'IKy ANA BKNKOYEHNA NPUBA3KUN K CETKE.

3. KHOI'IKy ‘E‘ ANA BKNKOYEHUNA NPUBA3KU K 06bEeKTaM MOAENN.

36
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4. KHonKy ANA BKAKYEHNA peEXMMA OPTOrOHA/IbHOIo Hep4yeHuA.

5. KHonky ANA BKAOYEHUA NPUBA3KM K 0b6beKkTam noasioxKku DXF.

6. CTPOKY NO/ACKa3KM, 3aBUCALLLEN OT TEKYLLLEW onepaLMn, BbINOAHAEMOWN No/ib30BaTeIeM.
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ba3oBble onepauuu

1. YnpaBneHue npoeKktamu

HayaTb HOBbIN NPOEKT

HoBbli NPOEKT MOXXHO CO34aTb Ha*XaTuem KHOMKU E naHenn MHCTPyMeHTOB, NIn aHa/IorMyHom

KOMaH/0M N3 BEPXHEro MEHIO:
W C5A Fgm omey) = =

TNocnenue NpoexThi
Hoetii
0. D:\Users\ex3.gphx
~ 4
2 Onepurrs 1. D:\Users\Example 5. gptx
o 2. D:\WUsers\Example 3.gptx
3arpysatb NocneaHHi NpoeKT e
4, D:\Users\11.gptx
(S}
COXPAHHTE KaKa..
~
axey  ViMNOPT u3 DXF
Cnpasxa 3

TaKKe MOXKHO MCMno/ib30BaTb codeTaHue knasuuw Ctrl + N.

CoxpaHUTb NPOEKT

[1NA COXpaHeHMA MPOEKTa MOMXHO BOCMO/b30BATLCA KHOMKOW 1 NaHeau MHCTPYMeHTOB, 60

OHOW M3 KOMaH/, rNaBHOro MeHIo:
A AR T

TMocnenue NpoesTbi
HoBbiii
~
A

0. D:\Wsers\ex3.gptx

I — 1. D:\Users\Example 5. gptx

2. D:\Users\Example 3.gptx

3arpy*aTs NoCNeAHHI NPOEKT LRy
4, D:\Users\11.gptx

.
.

MHmopT s DXF

Cnpasxa 13

1. Bbibop nyHKTa "CoxpaHuTb" obecneynBaeT coxpaHeHMe NPOeKTa B CTapblit dann.

2. Bbibop nyHKTa "CoxpaHuUTb KaK" obecneynBaeT coxpaHeHWe NpoeKkTa B HOoBbIN ¢ana. MNocne

dKTUBU3aUunn aTOM KOMaHAbl NOABNAETCA CTaHAAPTHOE OKHO AMNanora OI'IepaLIIVIOHHOl‘;I CUCTEMDBI.

3arpy3unTb CyLLeCTBYIOLWMNA NPOEKT

[NA 3arpyskuM paHee CO3AaHHOrO MPOEKTa C/lefyeT BOCMONb30BAaTbCA KHOMKONM LF naHen

WHCTPYMEHTOB, NMH60 KOMAHAOM rMAaBHOIO MEHIO:
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\TE Jﬂﬁ'uﬂw@ i=- . |

Nocnepnie npoexTbl

HoBeiii
0. D:\Wsers\ex3.gptx
~ :
= OrkperTs 1. D:\Users\Example5.gptx
e 2. D:\Users\Example3.gptx
3arpys#arts NoCneaHMi NpoeKT L 3H R B B
4, D:\Users\11.gptx
H COXpaHHTE
H CoXpaHMTS KaK...
~
axey  VPMODT 13 DXF
Crpasxa »

OTKprTb paHee CO3,EI,aHHbIl7I NPOEKT MOXHO Ha)XatTnem COYeTaHUA KnaBull Ctrl + O. MNocne
dKTUBU3aLUunn aTOM KOMaHAbl NOABNAETCA CTaHAAPTHOE OKHO AMNanora OI'IepaLI,VIOHHOﬁ CUCTEMDBI.
B nporpamme A0CTyrMHa BO3MOMXKHOCTb OTKPbITUA O4HOro U3 NocneHUX NPOeKToB, BbI60pOM ero

MMEHMN U3 CNUCKa:
W B Figs ope k) e TR

NocnegHie NpoeKTol
HoBeiit
0. D:\Users\ex3.gptx

N

A — 1. D:\WUsers\Example5.gptx

2. D:\Users\Example3.gptx
3arpyKaTh NOCNeaHNH NPOeKT LR B
4, D:\Users\11.gptx

CoXpaHnTL

COXPEHUTE KaK...

, AT

MMnopT 13 DXF

o

Crpasxa 3

&~

2. YnpaBneHune nsobpaxeHuem

MacwrabupoBaHue M306paXKeHMA OCYLLECTBAAETCA C MOMOLLbIO Koseca Mblwn. Mpu 3Tom
TOYKa rpadryecKoro nons, HaxoAALAACA NOA, yKa3aTesleM MblLK, OCTaeTCA HENOABUKHOMN.

ABTOMaTUUYECKUIA nopbop napameTpoB OTOOparKeHMA AOCTUTAeTcs ABOMHbIM  LLETYKOM
cpedHeli KHonmKu Mblwmn B ob6nactm rpadmyeckoro nons.

MNepeTackuBaHue oTobpaxkaemoit ob6nactn rpapuyeckoro nosAa BbINOAHAETCA NPU HaxKaTou

cpeOdHeli KHOMKe MbILLW.

3. FpyHTDbI

PefaKTMpoBaHWe TrpPyHTOB MO3BOJMAET oOnpefennTb WHMXKEeHEepPHO-reonoruvyeckue 3snemeHThbl,

dopmumpylowmne paccmaTpmMBaeMblii TPYHTOBbIM MacCUB.
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OnpepeneHue coctaBa U CBOMCTB FPYHTOB.

CBOWCTBA MHXEHEPHO-Te0NOrnYecknx anemeHToB (UIM3) 3apatotca B Tabauue rpyHToOB (KHOMKa

S|
[necox]

B rpynne "Teonormna" Ha BKknaake JleHTbl "PacyeTHaa cxema" ).

I'Ile dKTUBU3aLUUNN OAHHOIo peXXmMMa OTKPbIBAETCA OKHO peaaKTUnpoBaHUA CBOWCTB FrPYHTOB!:

1

Tpywre

BECOBbIE XEPAKTEDHCTURM BEC BOAOHACHILLEHHOD FPYHTE

& XX p, rfan 8y, kHji? Bormcnats @ 3agats

v vorHm?  ysat Hp? C, wa
{03 19,1 20,3 36 4,0

=

e Tvn rpyrTa | @| Liimpuxoska ‘ »

1 Mecok Menkuii ]

2 CYrAMHOK TYTOMIECTHHHEI 18,5 0,35 8,9 19,7 22 25,5
3 Cynecs NnacTiiHas 16,0 0,30 19,1 19,5 24 13,0
4 TnuHa nonyTeepaan 18,5 0,42 18,4 19,3 19 50,5

Ana penaktmposaHuA Ta6J'IVILI,bI MCNONb3YOTCA chegyrouime KHOMKK:

n$|

N06aBUTb HOBbIN FTPYHT B KOHel, TabimLbl

yaanutb BbIBPAHHbIW rpyHT 13 Tabanupl

= |

yAaanutb BCE rpyHTbI 13 Tabauubl

OTKPbITb CNPaBOYHUK FPYHTOB, OCHOBAHHbIN Ha CM 22.13330.2011

OlE

BbIOpPaTb NpeablayLLyo B Habope WTPUXOBKY A8 BbIGPaHHOro rpyHTa

BbIOpaTb cneaytolLyto B Habope LWTPUXOBKY A8 BbIGPAaHHOrO rpyHTa

[#]

B Tabamue ncnonb3yloTca cneayoume ob6o3HavYeHumn:

nra Ha3BaHwue UM

Tun epyHma HanMeHOBaHMe rpyHTa

y YOENbHbIWA BEC FPYHTa NPU NPUPOAHON BAAXKHOCTH, [KH/m3]
ysat yAEeNbHbI BEC BOAOHACLIWEHHOrOo rpyHTa, [KH/M3]

E moaynb gebopmaunm rpyHTa , [MMal

v Ko3pdpuumeHT MNyaccoHa rpyHTa

¢ YrON BHYTPEHHET0 TPpeHUA rpyHTa, [°]

c cuennenue, [KNa]

Mepekntoyatens "EQuHuybl 8eca" no3sonseTr BbibMPaTb  MUCNOAb3yemble  BECOBble
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XapPaKTepPUCTUKN FPYHTOB:

P NNOTHOCTb, [r/cm3]

y yAaenbHbIn Bec, [KH/m3]

MepekntoyaTtens "Bec so0oHac." no3sonseT BbIOUpPaTb PeXMm onpeaesieHua yaenbHOro Beca

BOAOHACbILWEHHOro rpyHTa. B pexknume "BblumMcanTb" OKHO NPUHMMAET BUA;:

Tpyrres

I Becosie xapaRTEpHCTHG BeC BOAOHACHILEHHOT TPYHTa
BIES
& K| |x p, riam3 @)y, kHfne @ BemMucniTs 3agate

=) Tun rpyHTa E, MMa v ¥, kHm2 e n Sr w ysat, kHm®*  @,° C,KMa
1 Mecok Menkmit 38,0 0,30 19,1 0,55 035 065 0,13 20,3 36 4,0
2 CYrnuHOK TyronnacTkyHl 16,5 0,35 18,9 0,70 041 0,80 0,21 19,7 22 25,5
3 Cynece nnact4Has 16,0 0,30 19,1 065 039 080 0,19 19,9 24 13,0
4 TnuHa nonyTeepaas 19,5 0,42 18,4 080 044 0,80 0,23 15,3 15 50,5

il

| @| LWiTpuxoBKka ‘

- )

B Tabanue AoNoONHUTENBHO UCNOML3YIOTCA Caeaytolmne obo3HayeHuns:

e K03 PULMEHT NOPUCTOCTH

n NOPUCTOCTb

Sr KO3 PULMEHT BOAOHACHILLEHNA
w B/IAXKHOCTb

lMpumeyaHue: B CA3M C Tem, YTO YaCTb XapPaKTEPUCTUK CBA3aHbl MeXKAay CO6OIZ, 3ajaHune

HEKOTOpPbIX BENNYUH 6y,c|,eT npneoanTb K UISMEHEHUIO 3aBUCUMDbIX OT HUX.

MUcnonb3oBaHue cn paBO4YHUKa rPyHTOB

B cnyyae, Korga AaHHble O FEONOTMYECKUX U3bICKAHMAX HE MOJIHbIE AW OTCYTCTBYHOT, MOXKHO
BOCMO/Ib30BATbCA CMPAaBOYHUKOM XapPaKTEPUCTUK FPYHTA, OCHOBAHHbIM Ha npuaoxeHuax K CrIl
22.13330.2011 «OcHOBaHWA 34aHUM N COOPYKEHUINY,

CnpaBO4YHWK NO3BONSET 3a4aBaTb Ha3BaHMA FPYHTOB, MO KOTOPbIM MPOrpamMmma aBTOMaTUYeCKM

onpegendaeTt Tun WTpuxXoBKku.
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@ Cnpasouruk csolicrs rpyHTos (C 22.13330.2011) i)
— BecoBbie XapaKTepuCTHIN
(=)&) [ o
Y. BEC HaCTHL, VS 26,6 KHm? ul
urs Tun rpy+Ta
o Hacenoli OBbén bl SecoBbIE XapaKTEPHCTII
1 Mecok Menkui Va. eec akeneta, yd 14,4 kHjm?
5 Mecox rpase/mcTLIA . VA BEC B ECTECTB. COCT., ¥ 17,3 wHfm>
2 CYrAWHOK MAKOMNACTHIHEI
1 Mecox Menkui V. BEC NPW NONHOM BOAOH. , ysat 18,9 KHfm?
[ AprianamT VA. BEC C ¥4, B3B8, 4. BoAbl, ysb 9,1 KkHjm?
MPOYHOCTHBIE XEPAKTEPUCTHKM
VAIETIHOE CLEMNEHUE, C 15,0 wla
Yron BHYTPEHHEro TPEHWA, @ 15,0 rpaa J
OehopMaLoHHsIe XapaKTEPHCTHKH
Moayns necopmalm, E 8,0 MNa \J
Koade. Myaccona, v 0,35 = (=
TPOMCKOXKABHIE 1 BOPACT rPYHTA e
T AMHUCTEIE HENBCCOBEIE TPYHTE YETEERTHYHEIR OTACKEHM, SNIOEHSMEHEIE, ASMKEHANEHEIE, 03 V‘ OyepanesTHas nvra:  Wopwem,n| | 10 Amma,m| 100
. :
5 I CocTosHve rpyHTa KoaddweHT nocTenm: 2000 KkHfm
03ayx (16,
Kosd. nopucTocTy, & 0,85 _ no Copasiarty 1, ks @ 2000 i
— — - U EHEE .. g
pouany 2, ks 430 kHm? =
_ MopucTocTs, n 0,459 =)
Bofa (29,9 %]
— Borao9%) no CopodaHy 3, ks 338 KHm?
Kosd). BogoHackieris, St 0,65 0 T [ 30 kHjin
BRakHOCTS, W 0,204 J _
Kosihth. nponopLytoHansHocTH, Kp e ]|
(][0 [ ]
3 MokasaTens Tewydecty, IL 0,63
min! Bvg) ma CPaBoMHEIE X3PAKTEPHCTIRK
Kosthh Biox. nasnerys rpyHTa o5 [ (&
EA. MsMED. BECOSBIX XapaKTEpUCTIK  kHfM? v (] AsToBLIMMCHENI BecoBbIX Xap-k [ Bormowms | [ Bom.see | [ o« | [ owem |

B okHe CnpaBOYHMKA FPYHTOB HEOOXOAMMO CHayana BblbpaTb TUN TPyHTa NyTeM HarKaTusa
MbILLKOM Ha COOTBETCTBYHOLLEE NOje Tabanubl U M3 HUCNAAAOLWEro MeH0 BblbpaTb HEOOXOANUMBIN
TUN FPyHTa.

[anee Hafo BbIOPATb NPOMCXOXKAEHME TPYHTA.

3atem cneayeT 3a4aTb B COOTBETCTBYHOLWMX MNOAAX KOIPPUUMEHT MNOPUCTOCTM WU CTENEHb
B/IAXKHOCTU, MO0 BOCMNO/Ib30BaTbCA KHOMKAaMM PACMOIOKEHHbIMW PAAOM C 3STUMMK NONSAMM.

Mocne 3TOro MOXHO HaXaTb HA KHOMKM C M300pa*kKeHMAMM KanbKynaTopa M NPOrpamma
aBTOMATUYECKM paccymMTaeT M 3ano/IHUT OCTaBLUMECA AaHHbIe.

Mpn HeobxogMMOCTU HEKOTOpble AaHHble MOXHO 3aNoNHUTb BPYYHYK, a nocaegylowme
OAaHHbIE BbIYNCNUTb aBTOMATUUYECKM.

Kpome TOro, B c/iy4ae MOAHOro OTCYTCTBMA AaHHbIX, BKAOYAA KOIPOMUMEHT NOPUCTOCTU U
KO3pPMUMEHT BOAOHACHIWEHMA, WMMEETCS BO3MOXHOCTb MNPUHATbL YCPeAHEHHble 3HayeHus

XapaKTePUCTUK NyTEM HaXaTUA KHOMKU BbluncanTs.

MpumeyaHue: KoaGOUUMEHT MOPUCTOCTM WM MOPUCTOCTb B3aMMO3aBUCUMBbI, KOIPPULUEHT
BOAOHACLILWEHUA W BNA)KHOCTb - TOXe (nepeBbluMcneHne TpebyeT BeANYMHY yAeNbHOro Beca

yacTtuu,).

4. CKBaXXUHbI
O6'beKT "CKBa)KVIHa" ABNAEeTCA ToOYedYHbIM WU npeaHa3HadYeH AnAa 3aaHUA Han1aCtoBaHWUA
rPYHTOB B OMNpefenieHHON TOYKe paccmaTpuBaemoinl 061acTv, a TaKXKe BbICOTHOM OTMETKMU, 4YTO

no3BonsieT onucbiBaTb npoduab cBobogHOW noBepxHocTM. Ha 6ase 3to  MHPopmauum
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dBTOMAaTUYECKN onpeaenaeTca reosiornyeckoe CtpoeHme rpyHToBoro OoCHOBaHuA B I'IpOVI3BOJ'IbHOIZ
TOYKe.
Mpwn HeO6XOAMMOCTM anAa Ka)Kﬂ,OIZ CKBaXXMHbl onpeaenAaeTca MHd)OpMaLI,MFI O BOAOHOCHDbIX

cnosax, Brkatovatowwaa otmeTtkm YIB n YBY, a TaKKe BenmymHbl Hanopa.

Co3paHue

Ana Cco34aHuA CKBaXX1H H906XO,CI,VIMO nepe|71TV| B COOTBeTCTByI-OLLI,VIf/‘I pexunm,

BOCMO/1b30BABLUMCb KHOMKOM @ rpynnbl "lreonorma®.

Co3pgaHune 06beKTa C NOMOLLbIO MbILLK:
1. NepemecTnTb yKa3aTeNb MbilK B TOUYKY, I4€ AO/KEH HAXOAUTLCA CO34aBaeMblii 06bEKT. Mpu

nepemelleHMN YyKasaTens TeKyllMe KoopAuHaTbl OTobpa’kaloTca B CTPOKe cocToAaHuA. [ns

obneryeHun NO3NLLMOHNPOBAHUA MOXKHO BKIKOYUTL PEXUM NMPUBA3KHU.

2. Ha*kaTb N1IeBYIO KHOMKY MbILLW.

Co3paHune o6beKkTa Npu HeNocpeACTBEHHOM BBOAE KOOPAUHAT C KNaBuaTypbl:
n.n

BBecTy KoopAuHaTbl TOYKM PacnoNOXKEHUA CKBAXKUHbI, pas3genaa nx cmmsonom ";", U HaxKaTb

Knasuuwy Enter.

Co3aaHHbIN  OBBEKT aBTOMATUYECKM NepexoaAuT B BblAeNIeHHOEe COCTOAHWEe, W  ero

XapPaKTEPUCTUKU CTAHOBATCA OOCTYNMHbIMU ONA peAaKTUPOBAHUA.

lpumeyaHue: B pacCmaTpuBaemMom pexmMme BO3IMOXNKHO BblaeneHne um peaaktnposaHume

CBOMCTB BCEX CYLLECTBYHOLWMNX CKBAMKMH.
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PepaktnpoBaHue CBOUCTB

MaHenb cBOMCTB peaaKkTopa anA obbeKkta "CKBaXKMHa" nmeeT caeayrowmn BuAa;

CrBaMMHa
Obune
HaumeroBaHre Cks. 1
X, M -3,88
¥rM 19,60

OTMeTK YeTbS, M 100,00

FpyHTE! | MpyHTOBLIE BoAb!
() ] ()

Tanrpysta  ZotH,m Zabc,m  H,m
1-Mecok Henkié 1,0 99,0 1,0
2-Cyrmok Ty 3,0 97,0 20
3 -FnwHa nonyte 6,0 94,0 3,0
4-Cynece nnact 10,0 90,0 40

100 I
_Q) Mecokweniuii,  ~ ° ga.
A it

@ TNHHE NonyTeepaan 95 i

@ Cyneck NNacTH4HaA 42

PepaktnpyloTca cneaytowme napameTpbl:

1. HaumeHosaHue CKBa*KWHbI. MNpegHa3HavYeHo ANA NAeHTUPUKaLUM 06 bEKTOB B rpaduyeckom
nosie 1 B Aepese CTPYKTYypbl NPOEKTa.

2. KoopOuHamesi CKBaXKMHbI B NaHe.

3. AbcontoTHaA ommMemKa ycmeos.

4. HannacmosaHue 2pyHmos B CKBaskuHe. MNpegHa3HayeHo Ana 3afaHuA noc/iefoBaTelbHOCTH

FPYHTOB N MOLWWHOCTU KaXX40ro cnoA.

Tabanuya "TpyHTbl " conepKUT:

Tun epyHma Tun rpyHTa BbIOMpPAETCA M3 CNUCKA TPYHTOB, 3aPErucTpMpoOBaHHbIX B
Tabamue "MpyHTL!"
H, m MowHoCTb cnos
Za6e, m AbBcontoTHaA OTMETKA NoAOLWBbI C/10A
ZomH, M OTHOCMTEeNbHAA OTMETKa NoAOoLBbI C/0A
lMpumeyaHue

NOCNELOBATE/IbHOCTb FPYHTOB MONATAETCA OAMHAKOBOW ANA BCEX CKBAMWH.
BoinonHeHWe paHHoOro TtpeboBaHMA obecneynmBaeT OAHO3HAYHOCTb ONpeAeneHua CTPOeHMUA
rPYHTOBOro MaccuBa B MPON3BONbHOW TOYKE.

lpumeyaHue

MNpn 3apaHnM HannNacToBaHUA OAWH TPYHT MOXeT UCNONb30BaTbCA MHOrMOKpaTHO. MoOLWHOCTb
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naacta MoXKeT 6bITb HYN1EeBON.
Huxe npuBeaeH npumMep MCMNONb30BaHWUA HYNEeBOW TOAWMHbLI cios Ana  GopMmpoBaHuA
TpebyemMoro reoorM4eckoro CTPOEHMA rPYHTOBOrO OCHOBaHUA MEXKAY ABYMSA CKBaXKUHAMMU:

Creammuna 1

Tun rpyHTa ZoTH, M Zabc, m H,m
Mecok MENKMA 2,0 98,0 2,0
[nvHa Teepaan 4.0 96,0 2,0

Mecok MenKMi 4,0 95,0 0,0

CKBaKHa 2

Twn rpyHTa ZoTH, M Zabc, M Hym
Mecok MenkmMi 0,0 100,0 0,0
FnvHa Teepaan 2,0 98,0 2,0
Mecok MENKMA 4,0 96,0 2,0

Tabnuua "TpyHTOBbIE BOAbI" COAEPHKUT:

VIB, m AbGCoONtOTHAA OTMETKA YPOBHA IPYHTOBbIX BOA,
YBY, m AbcontoTHaA OTMETKAa YpOBHA Bogoynopa
Harop, m BennumHa Hanopa
lMpumeyaHue

Konnyectso BOAOHOCHbIX CNOEB HEOTPAHUYEHO.

Ha nokanbHOM naHenn PacnosoXeHbl KHOMKKU ynpaBaeHA 3annMcamm Ta6J'IMLI,I

B yAaneHue anemeHTa

n06aBEHME HOBOTO 3/1EMEHTA B KOHEL, CrMCKa
BCTaBKa HOBOrO 3/IEMEHTA B TEKYLLYIO NO3ULMIO CMIMCKA
5. Mnutbl

O6bekT "MAnTa" npesHasHavyeH ANA MOAENMPOBAHUA MAUTHOrO GyHAAMEHTA M OTHOCUTCA K
NONUroHaNnbHbIM 0ObbekTam. [MAnMTa MOXKEeT WMMeTb NpPou3BONbHYID GopMmy W onpeaenserca

KOOpPAUNHATaMKN CBONX BEPLUUNH.

CospaHue
[ns cospaHuna nanTbl HeobXoAMMO:
1. MepenTn B COOTBETCTBYIOLMI PEXMM, BOCNO/Ib30BABLUNCH KHOMKOM Ij rpynnbl "Manta".
2. OnpegennTb nocnenoBaTe/lbHO TOYKM KOHTypa co3gaBaemoit namtbl. Co3gaBaTb TOYKM

KOHTYpa MOHO:
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® L1e/1YKOM NeBOM KHOMKM MbILUN;

® BBOAOM KOOPAMHAT CO34aBaeMoi TOYKM B NONA BBOAA (KOOpAMHATHI TOYKU pas3fenaroTcs

n,n

cumBonom ";", ona NoATBEpPXKAEHMA CO34aHNA TOYKM HEOBXoAMMO HaXKaTb Knasuwy ENTER):

BN N A T GeoPlat

PacueTHan cxema

&0 Q e
3 0% Es

Perynspo HeperynspHo || PerynspH

ToywTsl CkBEXMHBI ||| MANTS

Cipykrypa| X

CKEaMMHE!

2 Koopamratul Town ( y)I R ~-5,86; 20,96
iR -
= [ Cks. 1

&l i -Fos 2
Mpu nepemelleHnM yKasaTensa TeKylne KoopAanHaTbl OTOBparkaloTca B CTPOKe coctoAaHua. Ona

obneryeHma No3NLMOHUPOBAHUA MOXKHO UCNONb30BaTb CPEACTBA MPUBA3KU.
3. 3aMKHYTb KOHTYp. BbINOAHUTL AaHHYIO ONEpaLnIio MOXHO OA4HUM M3 cnocobos:

® liesYKom NeBOI KHOMKM MbiIWN, NpeaBapUTeIbHO NEPEMECTUB YKa3aTe/ib B CTAPTOBYHO TOYKY

KOHTYpa;
® L1e/14KOM NPaBOMN KHOMKM MbILWW.

COSAaHHbIVI 06bEKT aBTOMATUYECKM nepexoanT B BbIAeﬂeHHbIVI PEXUM, N €ro XapaKTepuncTtnkun
CTaHOBATCA OOCTYNMHbIMU ANA peaaKTUpoBaHUA.
I'Ipumeanue: B pacCmaTpuBaeMomMm peXMMeE BO3IMOXKHO BblaeneHne um peaakTtnposaHume

CBOWCTB BCEX CywLeCTBYHOWUX MNT.

PepaktnpoBaHue cBOMUCTB
MaHenb CBOMCTB peaaKktopa ansa obbekta "Manta" nmeet chegyowmin Bua;:

MNnuta

Ofwwne
HammerosaHue Mmra 1

OTMETKa NoAOWSkI, M 98,00

AasneHine Ha nauTy, KMa 1000,0

Harpyska oT nasneria, MH

Mnowank NAUTEL, M2
KoopanHaThl BepwH
Ne Xem Yo
0,00 20,00

2 0,00 4,00

3 20,00 4,00
20,00 20,00

ES

MECTKOCTE NANTE
Monyne ynpyrocty, MMa 30000

Kostduument Myaccoa 0,30

TonwwmHa NAKTEL, MM 800

PepaktupyloTca cneayrowme napameTpbl:

1. HaumeHosaHue nauTbl. MpeaHa3HayeHo ANA UAEHTUPMKALUKM OBbEeKToB B rpapuyeckom
nose n B AepeBe CTPYKTYpbl NPOEKTa.

2. AbcontoTHan ommemeka nodowssi.

3. [lasneHue Ha naumy - BeANYMHA PAaBHOMEPHOro AaBJeHUA Ha NOBEPXHOCTb MAUTHI.

4. KoopouHamel 8epuwuH KOHTypa nauTbl. Monb3oBaTeNb MMeeT BO3MOXHOCTb A06aBAATb U

YyAanaTb BEePLWUHbI Y paHee co3aaHHoro obbekrta. MNogpobHee o peaaKTUPOBAHUM NOAUTOHANbHbIX
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06BHEKTOB MOXHO Nnpo4YnTaTh B COOTBETCTBYHOLLEM pa3gesie.

5. MoOdynb ynpy2ocmu maTtepuana nanTbl (MaTepuan NanUTbl CYUTAETCA U3OTPOMHbIM).
6. KoagppuyueHm [MyaccoHa matepuana NanTbl (MaTepuan NanTbl CYUTAETCA U3OTPOMHBIM).

7. TonwuHa NANTLI.

B KauyecTBe [0NONHWUTENbHOW WHOOPMALMKM aABTOMATUYECKM OMpeaensatoca CcymmapHas

Harpy3ka ot AaB/i1eHNA U 06U.l,aﬂ naowadb nNanTbl.

OobveanHeHue NNuUT

Onepauusa obbeanHEHUs NANT aKTUBUIUPYETCA HaXKaTUMeM KHOMKM & rpynnbl "ManTta". MNpwm
3TOM nponcxoant obbeanHeHne BCEX nepeceKatowmxca nam conpmKacaroLmxca namT.

[daHHan onepauuna nossonseT GopMMpPoOBaTb MNJAUMbI C OMEEPCMUAMU.

6. Harpy3sku
B nporpamme A0CTYMHO UCMONb30BaHME TPEX BUAOB HArpy3oK:
® B TOYKE,;
® HA JINHUIO,

® Ha ob6aacTb.

To4yeyHble Harpy3kKu

O61beKT "Yecunne B TouKe" NO3BONSAET ONPEAEIUTb B NPOU3BO/IbHOM TOYKE NOBEPXHOCTU CUJIOBOE
BO34ENCTBME, BKAOYAIOLLEE BEPTUKANbHYIO CUAY U MOMEHT. YCUAME MOXKET MpuaaratbCa Kak Ha
NAUTY, TaK U Ha MOBEPXHOCTb FPYHTAa.

lpumeyaHue
Mpn pacyeTe BEAMYMHA MOMEHTA Y4YUTbIBAETCA TONbKO B CAyvae, Korga ycmave AencTByeT Ha
nanTy.

Cos0aHue

Ons co3paHMs TOYEYHbIX Harpysok HeobxoaMMo MepenTM B COOTBETCTBYIOWMMN pPexXuMm,

w B Touxe

BOCMO/1b30BABLUMCb KHOMKOM rpynnbl "Harpysku".
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CospaHue obbeKkTa ¢ NOMOLLbIO MbILlUN:
1. MepemecTnTb yKa3aTe/ib MblLLN B TOUKY, rAe AOMKEH HaxoAuUTbCA CO3AaBBEMbIIz 0O BEKT. Mpwn

nepemeweHnnn ykasatena TeKywmne KoopauHaThbl 0To6pa>1<ar0Tc;| B CTpoOKe coctoAHuA. [na

obneryeHumn NO3SUUNOHNPOBAHNUA MOXHO BKTHOYNUTb PEXUM MPUBA3KN.

2. HaxaTb N1IeBYO0 KHOMKY MblILUN.

CospaHue obbeKTa npun HenocpeacTtBeHHOM BBOAe KOOPAUHAT C KN1laBuUaTtypbl:
BBectn KoopauHaTbl TOYKU MPUNOXKEHUA YyCUanA, pasfenda ux CUMBOJIOM "M HaxaTtb

7

Knasuwy Enter.

C03,£I|aHHbIl>'| 06bEeKT aBTOMAaTUUYECKMU nepexoaut B BblaesieHHoOe CoCToAHueE, WU  ero

XapPaKTEPUCTUKU CTAHOBATCA OOCTYNMHbIMU ONA peAaKTUPOBaAHUA.

lpumeyaHue: B pacCmaTpuBaemMom pexmme BO3IMOXNKHO BblaeneHne um peaaktnposaHume

CBOMCTB BCEX CYLLECTBYHOLWMX HArpy3oK

PedakmuposaHue cgolicme

MaHenb CBOMCTB peaaKkTopa ans obbekTa "Ycunme B TouKe" MMeeT caeayowmn Bua:

Yowwme B Touke
KoopauHaTe!
XM 5,62

Yom 25,23

MapaweTps!
Cana Fz, kH 1000

MaomeHT Mx, kH M 0,00

MomenT My, kH M 0,00

PepaKtupyloTca ciegyrolime napameTpbl:

1. KoopduHamel 06beKTA B NNaHe;

2. Modynb BepTUKaNbHOW cocTaBnatowen cuael Fz. Mpepnonaraetca, YTO CMAA HanpasaeHa
BEPTUKA/ZIbHO BHU3;

3. Beau4uHbl MOMEHMO8 OTHOCUTENBHO OCEN CUCTEMBI KOOPAWNHAT.

Harpy3K|/| Ha JINHUIO

Harpyska Ha AMHWUIO MKW MOMOCOBAA Harpyska - 3TO AaB/ieHMe, pacrnpefesieHHoe No AnHe
NPAMOANHENHOro oTpe3ka. C MoOMOLWb0 AAHHOIO BO3AEWCTBUA, HAMNPUMMEpP, MOXHO Y4YUTbIBaTb
BAMAHME HA NAUTY [AaBAEHUA OT HeCcywux CTeH 34aHuA. Harpyska Ha JIMHUIO  MOXKeT

NPUKNaAbliBaTbCA KakK Ha N/INTbl, TaK U Ha NOBEPXHOCTb FPyHTA.
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EraserrrereREERRERERER

gl = 50,0 | g2=100,0 kHim

MNpepnonaraeTtca, YTO BE/IMYMHA HATrPy3KU IMHEeNHO MeHAeTcA Nno ANNHE OTPe3Ka.

Cos0aHue
Ona co3pgaHMAa Harpyskm Ha JMHWUIO HeobxoAuMmMo NeperT B COOTBETCTBYIOLMA PEXUM,

o 13
BOCMO/Ib30BABLLUNCb KHOMKOM * M2 M9 rounny) "Harpysku'.

Co3paHuMe 06beKTa C NOMOLLbIO MbILLN:

1. NepemecTUTb yKasaTe/ib MbilM K NO3ULUM NEPBOM TOUYKM 0O6beKTa. Co34aTb TOUKY LLENTYKOM
NIeBOMN KHOMKWN MbILLIU.

2. MepemecTUTb yKasaTe/llb MbIWKW K MNO3ULUKM BTOPOM TOYKM 0O6bEKTa. 3aBeplinTb co3gaHue
0b6beKTa We/MKOM N1eBOM KHOMKU MblILK.

I'IpM nepemeleHnn ykasaTtena Tekyume KoopamHatbl OTO6pa)KaIOTCF| B_CTPOKe coctoaHuA. [na

obsieryeHusn NO3NUNOHNPOBAHNA MOXHO NCMO/ZIb30BAaTb CpeacTBa NPUBA3KU.

Co3paHue ob6bekTa npu HenocpeacTtBeHHOM BBOAE KOOPAUHAT C KZ1aBUaTypbl:

NocnepoBaTtenbHO BBECTU KOOPAUNHATbl TOYEK O6'beKTa, pa3aenaa  uMx CUMBOJIOM ;.

MoaTtBepraeHWe BBOAA KOOPAMHAT KaXKA0M TOYKMN BbINONHAETCA HaxaTnem Knasuwu Enter.

Co34aHHbIN 0O BEKT aBTOMATUUYECKM NEPEXOAUT B BbIAENIEHHDbIN PEXUM, N €ro XapaKTePUCTUKN

CTaHOBATCA OOCTYNMHbIMU ANA peaaKTnpoBaHUA.

PedakmuposaHue ceolicme
MaHenb CBOMCTB peaaktopa AnA obbekTa "Ycuame Ha AMHUIO" UMeEET cneayowmn Bua;:

Yaunme Ha nuHuo
KoopauHaTe!

xLM 3210 yLM 24,16

x2,m 0,00 ¥2,m 30,53

MapameTps!
a1, kHjn 100,00

92, kHjn 500,00

PepaktupyloTca cneaytowme napameTpbl:
1. KoopduHamel onopHbIX TOYEK 06BbEKTA B NNAHE;
2. Benu4uHsbl pacnpefeneHHOro ycuauAa B OMOPHbIX Tovykax ob6bekTa. [onoxuTtenbHas

BE/IMYMHA HArpy3KM COOTBETCTBYET BO34ENCTBMIO, HAaNpPaB/l€HHOMY CBEpPXY-BHU3.
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Harpy3ku Ha obnacTtb

Harpyska Ha obnactb - 3TO paBHOMEpPHOEe [AaBieHWe, pacnpefdeneHHoe Mo naowaam
nosINroHanbHOM obnactu. Harpyska Ha 061acTb MOXKET NPUKAAAbIBATbCA KaK Ha NAUTbI, TaK M Ha

NOBEPXHOCTb FPyHTa.

I'Ipe,a,nonaraeTCﬂ, 4YTO BE/INYMHA HATPY3KM NOCTOAHHA.

Cos0aHue

Ons cospaHua ycuams Ha 061acTb HeobxoaMMmo:

" o R
1. MNepeiTn B COOTBETCTBYIOLLMIA PEKMM, BOCMONb30BABLUMCH KHOMKOW | M= ofnacTe

rpynnbi
"Harpy3kun".

2. OnpepennTb nocnenoBaTeNbHO TOYKM KOHTypa co3gaBaemolt obnactu. Co3paBaTbh TOYKM
KOHTYPa MOXHO:

® LLIeNYKOM IeBOM KHOMKM MbILLW;

® HenocpeaCcTBEHHbIM BBOAOM KOOPAMHAT CO34aBaeMoOM TOYKM (ANA NOATBEPXKAEHWMA BBOAA

HeobxoaAMMo HaxKaTb Knasuwy ENTER).

Mpu NepemeLeHnn yKkasaTena TeKyLMe KOOpAMHaTbl OTOBpaXKatloTca B CTPOKE cocToaHMSA. Oa

obneryeHma No3nLMOHUPOBAHUA MOXKHO UCNONb30BaTb CPEACTBA MPUBA3KU.
3. 3aMKHYTb KOHTYp. BbINOAHUTb AaHHYIO ONepaLmnio MOXHO 0AHUM M3 cnocobos:

® LIE/14KOM NIEBOM KHOMKM MbIlIW, NpeaBapuUTeNbHO NEPEMECTMB YKa3aTe/lb B CTaPTOBYHO TOUKY
KOHTYpa;

® L1e/14KOM NPaBOMN KHOMKM MbILWK.

MNogpobHee O pedaKTMpPOBAHWM  MNOJMIMTOHANbHbIX OOBEKTOB  MOXHO MNpPoYUTaTbh B

COOTBETCTBYHOLLEM pa3aene.

CO3,£I|aHHbIVI 06BbEKT aBTOMATUYECKM nepexoanT B Bbl,ﬂ,eﬂeHHbIVI PEXUM, N €ro XapaKTepUCTnkn

CTaHOBATCA OOCTYNMHbIMU ANA peaaKTUpoBaHUA.

50 © 2008 - 2020 OO0 "UHxTMpoekmCmpou"



N
Mallnln soft BasoBble onepauun GeoPlate

PedakmupoeaHue ceolicme
MaHenb CBOMCTB peAaKTopa ana obbeKkTta "Ycuamne Ha obnactb" MmeeT cneayowmii BUA:

Harpy3ka Ha ofnacTe
MapaveTpesl

Aasnenue, kNa 500,00

KoOpAHHATEI BEpLMH

Ne Xom Yom
-13,08 14,03

2 9,04 22,53

3 21,96 5,59

4 12,81 -1,38

5 8,78 -4,37

6 -19,12 10,37

PepaktunpyloTca cneayowme napameTpsl:

1. Beau4yuHa pasneHuns;

2. KoopOuHamel BepwnH KOHTYpa. [onb3oBaTtenb MMeeT BO3MOXKHOCTb A00aBAATb M yAaNATb
BEPLWHbI y paHee co3gaHHoro obbekra. MoapobHee 0 peAaKTMPOBAaHUM NOAUTOHANbHbIX 06bEKTOB

MOXHO NPOYNTaTb B COOTBETCTBYIOLLEM pasaene.

7.TUd

MNoaneprKMBaeTca BO3IMOXKHOCTb MCMOb30BaHWUA ABYX TUMOB nosen Jet:
® perynspHoe none Jet;

® HeperynapHoe none Jet.

O6beKkr "PeeynapHoe none Jet' npeaHasHayeH Ans MoAenMpoBaHua  obnactu
FPYHTOLEMEHTHOTO YKPernieHUa C PeryaspHbiM  PacrooKeHUEM KOMOHH UM OTHOCUTCA K
NOAUTOHaNbHbIM Ob6bekTam. 06/1acTb MOXKET MMETb NPOU3BOJIbHYIO dopMmy M onpeaensercs
KoopAMHaTaMM CBOUX BEPLUMH.

KonMyecTBo M NONMOMKEHWE KONOHH OMpeAensierca, Ucxoas M3 3a4aBaemblX MO/b30BaTe/IEM

reoMmeTpnyeCcKmMx napameTpos 06/1aCcTN 1 cxembl YCTAaHOBKMW.

O6bekt ‘"HepezynapHoe none Jet" npegHasHayeH Ana  moaenvmposaHua  obnactu
TPYHTOLEMEHTHOIO YKpPEenieHUAa C MNPOU3BOJIbHbIM PACMONOXKEHMEM KONMOHH. KoHTyp obnactu
YKpENNeHUA onpenenaerca Nporpammoint aBTOMATUUYECKM MO KOOPAMHATAM TOYEK PACMONOKEHUS

3a4aBaemMbiX NOJsib30BaTENEM KOJIOHH.

PerynsipHoe none. Co3aaHue n peaaktupoBaHue CBOUCTB
Co3paHue

[ns co3pgaHuns perynspHoro nons yKpenaeHmua Heobxogmmo:
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&-&
1. MepenTn B COOTBETCTBYHOLLNIA PEKNUM, BOCNOb30BABLUMCH KHOMKOM f’l:"'J‘* rpynnbl "r'U3".
2. OnpegennTb nNociefoBaTe/lbHO TOYKM KOHTypa co3gaBaemort obnactu. Co3gaBaTb TOUKM
KOHTYPa MOXHO:
® [1IeTYKOM JIEBON KHOMKN MbILLN;
® BBOAOM KOOPAMHAT CO34aBaemMoli TOYKM B Nona BBoAa (4NA NoATBEpXKAeHMA BBOAA

HeobxoAMMO HaxKaTb Knasuwy ENTER).

an nepemeleHnn ykasaTena Tekywmne KoopanHatbl OTO6pa)KaPOTCﬂ B CTPOKe cocToAaHwuA. AnA

obneryeHna NO3ULMOHUPOBAHMA MOXKHO MCMONb30BATh CPEACTBA NPUBA3KM.
3. 3aMKHYTb KOHTYp. BbINOAHUTL AaHHYIO ONepauuto MOXXHO OA4HUM M3 cnocobos:

® 111e/]4KOM IeBOI KHOMKM MblLWK, NPesBapuUTeNbHO NepeMecTMB yKa3aTe b B CTapTOBYHO
TOYKY KOHTYpPa;
® L11e/]4KOM NPABON KHOMKN MbILLW.

PepaktupoBaHue CBOMCTB
Co34aHHbIN 0BbEKT aBTOMATUYECKM MEPEXOAMT B BblAENEHHbIN PEXUM, U €ro XapaKTepUCTUKM
CTAaHOBATCA AOCTYMHbIMU ANA PeAaKTUPOBaHMUA.

MaHenb cBOMCTB peaaKTopa ana obbeKkTta "PerynapHoro nona Jet" umeet cneayowmin BuA:

pyHTOLEMEHTHEIE cBaM (perynApHan cxema)
Ofume
Hammerosatne  Jet 1

Konu4ecTeo KonoHH 59
MapameTpel KonoHH

OTmeTia Bepxa, 1 100,00

Omra, n 1,00
MapameTph CXEME| YCTAHOBKM

CxeMa YCTaHoBKM W

Wari, m 2,00

War 2, n 3,00

X0 NCK, 1 4

YONCK, m 5

Yron nosopoTa 1ICK, © 0,00

KoopauHaThl BEpWMH
Ne XM T,m -
1 -3,15 0,15

-1,19 10,87

11,22 14,42

21,85 9,55

21,85 0,15

LRSI

XaparrepcTin B cnosx

pyHT E,Mla D,mm Es,Mla K
Mecok Henkui 50 500 k) 1,3
CyrnuHok Tyronna 50 500 13 2,8
MMwHanonyTsepa: 50 500 20 2,4
Cynecs nnactdna 50 500 17 2,9

PepaktunpyloTca cneayowme napameTpsbl:
1. HaumeHoBaHwMe rpynnel.

2. AbcontoTHan ommemeKa 8epxa KOMOHH.
3. [lnUHA KONOHHBI.

3. CxeMa yCMQAHOBKU KONOHH B MNJIaHe: TPeYronbHUK, KBAAPaT AN NPAMOYTrONbHUK.
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4. lllagzu yCTaHOBKMW.

5. MonoxeHue Hynesoli MOYKU NOKanbHOM cuctembl KoopauHaT (/ICK). Ucnonb3lyetca ans
KOHKpeTU3auMm pacnonoXKeHMA KONOHH.

6. Yeon nosopoma /ICK. COBMECTHO C AaHHbIMW O MOJIOXKEHUWN HYNEBOW TOYKOM MCMONb3yeTca
ONA KOHKPeTM3aLLMKN PacrnoNoKeHNA KOMOHH.

7. KoopduHameo! sepuwiuH KOHTypa obnactu. MNonb3oBaTenb MMEET BO3MOXKHOCTb A006aBAATb U
yOanATb BEPWUHbI Y paHee co3gaHHoro obvekra. MNogpobHee o peaaKTMPOBAaHUM NOAUTOHANbHbIX

06bEKTOB MOMHO MPOYMTaTh B COOTBETCTBYIOLLEM pa3aene.

lMpumeyarHue. Cxema W MapamMeTpbl CXeMbl YCTAaHOBKW oOnpeaesieHbl B JIOKA/NIbHOM cucteme
KoopanHaT (1CK).
8. XapaKTepuCTUKM KONOHH B Pa3/IMYHbIX FPYHTaX:
* moaynb gebopmaumn rpyHtobetoHa E [MNa];
e anametp D [mm].
KHonKa "EanHble napameTpbl” No3BonAeT NPMMEHUTb KO BCEM CNOAM CBOWCTBA, 3afaHHble AnA

penaKkTMpyemoro.

HeperynsapHoe none. CozgaHue n pegaktuposaHue CBOMCTB
Co3paHue

[na co3pgaHna HeperynspHoro nons Jet Heobxogmmo:
Oo
1. MepelTM B COOTBETCTBYIOWMIA PENKMM, BOCMOMb30BABIIMCL KHOMKoW rpynnbl
"YKpenneHnune".

2. OI'Ipe,D,e.I'IVITb Len4ykom JIEBOM KHOMKM MbILLWN TOYKM pPacnonoXKeHUA KOJIOHH.

an nepemeleHnn ykasaTena Tekywmne KoopanHatbl OTO6pa)KaPOTCﬂ B CTPOKe cocToaHuA. AnA

obsieryeHusn NO3SNUNOHUNPOBAHUNA MOXHO BKNIOYNTb NPUBA3KY K CETKE.

PepaktnpoBaHue CBOMCTB

MaHenb CBOMCTB pepaKktopa ans obbekTa "YKpenneHne" nmeet cneayrowmin Bua;
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TPyHTOLEMEHTHSIE cBam (HeperynsapHas cxema)
Ofwwne
Hawmerosare  Mpynna Jet 1

KonusecTeo konoqH

MapaHeTpel KongrH
OmmeTka sepxa, 1 100,00

AnvHa, M 1,00

KoopauHaTl KonoHH
Ne XM A\AL] -

1 13,40 10,63
15,24 10,63 ﬂi]i]
18,27 10,35

22,89 9,85
21,36 7,75

TpyHT E, MMa D, mM
Mecok rpasenMCTLI 50 500

moe WM

XBPAKTEPUCTURM B CROSIX

M Toepags 50 500

CyrmmHok Texydennactt 50 500

PepaktnpyloTca cneayowme napameTpsbl:

1. AbcontoTHaA ommemKa 8epxa KONOHH.

2. [InuHG KONOHH.

3. KoopduHamesl moveK yeHmMpa KosaoHH. [Nonb3oBaTeslb MMeeT BO3MOMKHOCTb [00aBNATb U
YAanATb KONOHHbI Y paHee co34aHHOro obbekra.

Ana nepexona B peXmm pefakTMpoOBaHUA COCTaBa U PacnoNOXKEHUA KONOHH HeperyasapHoro

nons Jet ¢ NOMOLWbIO MbILN HEOBXOANMMO aKTUBUPOBATb KHOMKY \@ B pexxnme pesaKtnpoBaHusa
NPUMEHUTENIbHO K KOJIOHHAaM MOXHO BbINIONHATL ONepaLumn, AOCTyNHble ANA NPOYUX O6BHEKTOB, a
MMEHHO: NepeHoc, NOBOPOT, yaaneHue, rpynnosana obpaboTka. KoopanHaTtbl KONOHH MoryT 6biTb
CKonMpoBaHbl B Tabanuy 4yepes 6ydep obmeHa Windows.
4. XapaKTepUCTUKN KONOHH B Pa3/IMYHbIX FPyHTaXx:
* moaynb gebopmaumn rpyHtobetoHa E [MNa];
® nnametp D [mm].
KHonka "EgMHble napameTpbl" MO3BONSAET CBOWCTBA, 3afaHHble ANA PefaKTMPyemMoro cnos,

NMPUMEHUTb KO BCEM C/ZI0OAM TpyHTA.

8. CBam

MopAepKMBAETCA BOSMOMKHOCTb MCNO/b30BAHWUA ABYX TUMOB CBAMHbIX rpynn:
® C perynapHbIM PacrnoNoKeHUeM;

® C HepPeryaapHbIM pacrnonoKeHnem.

O6beKT "PeeynsapHaa epynna" npeAHasHadyeH ANA MOAENNpPOoBaHUA obaacTn C perynapHbim
pacrnosioXXeHnem CcBalh WM OTHOCUTCA K MNOAUTOHA/IbHbIM oObbektam. O6n1acTb MOXET MMEeTb

NPoun3BoNbHYIO GOpPMY M onpeaenseTca KoopaMHaTamMM CBOUX BEPLLUH.
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KonnyectBo M nonoxeHwe cBaM onpegendetca yC/l10BHO, WUCXo4A U3  3a4aBaeMblX

no/sib3oBaTtesieM reoMeTpnu4eCKMX NapameTpos 061acTh N cxembl YCTaHOBKMW.

O6beKkTt "HepeeynapHaa epynna” npeAHasHayeH Ans  MoOAENMpoBaHMA obnactm ¢
NPON3BONIbHbIM pacnonoxKeHnem cBaihi. KoHTyp obnacTv ykpenneHua onpenenaetca Nporpammont

dBTOMATUYECKN NO KOOpAMHATAaM TOYEK PaACMNONOKEHUNA 3a4aBaEMbIX NOJ/Ib30BaTE/IEM cBai.

PerynsipHas cxema yctaHoBKU. Co3naHue U peaaktTupoBaHue CBOUCTB
Co3paHue

[ns co3gaHua rpynnbl CBan C PerynapHoi CXemMon YyCTaHOBKM Heobxoanmo:

-8
1. MepelTn B COOTBETCTBYIOLLMI PEXMM, BOCMONb30BaBLIMCL KHoNKoM H5-HE rpynnbl "Cean".

2. OnpegennTb nNociefoBaTe/lbHO TOYKM KOHTypa co3gaBaemolt obnactu. Co3gaBaTb TOUKM
KOHTYpa MOXHO:
® [1IeTYKOM JIEBON KHOMKN MbILLN;
® BBOAOM KOOPAMHAT CO34aBaemMolM TOYKM B NonAa BBoAa (4NA NOATBEpPXKAEHMA BBOAA
HeobxoAMMO HaxKaTb Knasuwy ENTER).

an nepemeleHnmn ykasaTena Tekywme KoopanHatbl OTO6pa)KaPOTCﬂ B CTPOKe cocToAaHuA. AnA

obneryeHna NO3ULMOHUPOBAHMA MOXKHO MCMONb30BATh CPEACTBA NPUBA3KM.
3. 3aMKHYTb KOHTYp. BbINOAHUTL AaHHYIO ONepauutio MOXXHO OA4HUM M3 cnocobos:

® |1le/]4KOM NIeBOM KHOMKM MbiLWK, NPesBapuUTeNbHO NepeMecTMB yKa3aTe b B CTapTOBYHO
TOYKY KOHTYpPa;
® L11e/]4KOM NPABON KHOMKN MbILLW.

PepaktupoBaHue CBOMCTB
Co3aaHHbIN 0BbEKT aBTOMATUYECKM MEPEXOAMT B BblAENEHHbIN PEXUM, U €ro XapaKTepUCTUKM
CTAaHOBATCA AOCTYMHbIMU ANA PeAaKTUPOBaHMUA.

MaHenb CBOMCTB pesaKTopa gna obbeKkTta "PerynapHan rpynna ceain'" nmeert cneayowmii Bua;:
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Cean (perynspras cxema)
Ofwwne
Haumerosamme  Ceawrp. 1|

KonM4ecTsa KonoHH
MapameTpel cBan

OTreTKa Bepxa, M 100,00

Lwvna, u 1,00

DopMa ceveHns Ksanpat v

AnHa CTOPOHE, MM 300

Moaynb ynpyrocts, MMa  30000,00
Tapame TPl CXEMBI YCTEHOBKN

CxeMa YCTaHOBKH MpAMOYrONBHUK. -

War 1,1 2,00

War 2,1 3,00

X0 NCK, m 10,00

¥0 NCK, m 5,00

¥Yron nosopota fICK, @ 30,00
KOOPAMHATE! BEPLIH

Ne XM Y. M

11,46 12,07
25,45 12,50
26,99 4,55
18,27 2,94
11,73 4,39

LI TR

PepaktnpytoTca cnepgytowme napameTpbl:

1. HaumeHosaHue rpynnobl.

2. AbcontoTHaA ommemKa eepxa CBaw.

3. AnuHa cBaw.

4. dopma cevyeHuUA cBaw.

5. [nuHa cmopoHsI NPAMOYFO/IbHOTO CeYeHUA (MM AMaMeTp B C/lydae KPYr/ioro ceyeHus).

6. Modynb ynpyeocmu maTtepuana cBau B NPOA0NAbHOM HanpaBAEHUU.

7. CxeMa ycmaHOBKU c8ali B NNaHe: TpeyronbHUK, KBaApaT Uan NPAMOYTrONbHUK.

8. llJazu yCcTaHOBKM.

9. MNonoxeHue Hynegol MOYKU NOKaNbHOU cuctembl KoopauHat (/ICK). Wcnonb3yetca pns
KOHKpPEeTM3aLMm pacnonoxKeHns cean.

10. Y201 nosopoma J/ICK. COBMECTHO C AaHHbIMM O NONOXEHUWN HYNEBOM TOYKOM UCMONb3yeTCA
ONA KOHKPETU3auMKn PacrnoNoKeHUA CBaN.

11. KoopduHamel 8epwuH KOHTypa obnactu. Monb3oBaTenb MMeeT BO3MOXKHOCTb 4006aBNATL U
yOaNATb BEPWUHbI Y paHee co3gaHHoro obvekra. MNogpobHee 0 peaakTMpPOBaHUM NOAUTOHANbHbIX

06BHEKTOB MOXKHO npo4YnTaTh B COOTBETCTBYHOLEM Pa3aesnie.

MpumeyaHue. Cxema W MNapamMeTpbl CXeMbl YCTAaHOBKW oOmnpegesieHbl B JIOKAZbHOM cucteme

KoopauHart (J/ICK).

HeperynspHasa cxema yctaHoBkWU. Co3aaHue n pegaktupoBaHue
CBOMUCTB

Co3paHue
Ons cosgaHua rpynnbl CBan C HEPEryAspPHOM CXEMOM YCTaHOBKM:
U@
1. MepeiTn B COOTBETCTBYIOLMIA PEXMM, BOCMONb30BABLIMCL KHOMKOM L rpynnbl "CBan".
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2. Onpep,enMTb wen4ykom NeBOM KHOMKW MbILLIWN TOYKM PacnosoXKeHnA cBau.

Mpu NnepemeLeHnN yKasaTena TeKyLMe KOOpAMHaTbl OTObpaKatloTcsa B CTPOKE cocTosHMSA. Ona

obneryeHumn NO3SNUNOHNPOBAHUA MOXHO BKNHOYNTb NMPUBA3KY K CETKE.

PepaktupoBaHue cBOMUCTB

MaHenb cBOMCTB pegaKktopa ans obbvekta "CeBaun" umeer cneayowmmn Bua;

Csan {HeperynspHan cxema)

Ofiume

Haumerosamme  Ceanrp.2|

KonusecTeo konoqH

MapaveTpel coan

Otmerwa sepxa, 1

AnmHa, m

dopMa ceveHna

AnvHa CTOpOHB!, MM

100,00

1,00

Ksagpat -

350

Moy ynpyrocTi, Ma 30000

KOOPAMHATSI KONoHH

NO
i

N s W om

PepaKktupytoTca cneayrowme napameTpbl:
1. HaumeHosaHue rpynnbi.

2. AbconoTHan ommMemKa eepxa CBau.

3. [lnuHa cBai.

4. opma ceyeHus cBau.

XM
13,77
17,73
0,72
0,12
0,72

19 76

Y. H
12,50
13,58
12,50
10,80
5,46

[

5. nUHG cMOopPOoHbI NPAMOYTONIbHOIO CeY4eHUa (AN gUaMeTp B Cy4ae Kpyraoro ceYeHms) cBam.

6. MoOynb ynpy2ocmu matepvana cBau B NPOAO/IbHOM HanpaBAEHUMN.

7. KoopduHamel moyek yeHmpa ceali. Monb3oBaTeNb MMeEET BO3MOXKHOCTb [06aBNATb M

YAANATb KOJIOHHbI Y paHee CO34aHHOro o6beKTa.

Ana nepexona B pexunm peaaktnposaHUA COCTaBa U PaCnoioKeHUA cBal ¢ NMOMOLbKO MbILWN

%
HEO6XOAMMO dKTUBUPOBATb KHOMKRY u B pexnme peaaktmpoBaHma nNnpuMmeHmUTeNIbHO K CBaAM

MOYHO BbINJIOAHATL Onepaunn, AOCTyNHble ANA NPOYUX OOBEKTOB, @ UMEHHO: MEepPeHoc, NoBOpPOT,

yAaneHue, rpynnosas obpabotka. KoopanHaTbl KONOHH MOTYT 6bITb CKONMPOBaAHbI B Tabanuy Yepes

6ydep obmeHa Windows.

9. PaboTa c o6bekTtamm B rpachu4eckom nosne

MpuBA3Ka N peXxum opTOroHarbHOro YepyeHus

MpusA3sKa K ceTke
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MNpuBA3Ka K ceTke obneryaer NO3NLLMOHNPOBAHUE TOYEK, CO34aBaeMbiX C MOMOLWbIO MbIlKN B

rpaduyeckom none. Ans BKAOYEHUA NPUBA3KM CAedyeT BOCMOAb30BaTbCA KAaBULIEN CTPOKM
cocToaHus. NMpuBsA3Ka K y3/1y CETKU BbINONHAETCA NPU NEpeMeLLEHNN yKa3aTena Mbin B 61M3Koe K
HeMy NoJIoXKeHue.
CeTKa paboTaeT B 04HOM U3 ABYX PEXUMOB:
® ajanTMBHasA. B aTom cnyyae napameTpbl CETKM KOPPEKTUPYHOTCA MpU MaclTabupoBaHUU
n3obpaxkeHuns.
® dUKcMpoBaHHaA. B 3Tom c/iyyae napameTpbl CETKM HEU3MEHHbl U  OonpeaenatTcs

noJsib3oBaTesieM.

HacTponTb napameTpbl CETKM MOXKHO, BOCNONb30BaBLINCH KHOMKOW & maHenm MHCTPYMEHTOB.

MpuBa3ska K 06beKkTam noanoxKKku DXF
MpuBsasKka K obbektam noanoxku DXF obneryaet nosMUMOHMpPOBaAHME TOYEK, CO34aBAaEMbIX C

NMOMOLWbKO MbIlLUN B Fpad)M‘-IeCKOM none. [na BKAOYeHUA NPUBA3KN CneayeT BOCMNO/1b30BaTbCA

Knasuwien @ CTPOKKN COCTOAHMUA. anBFI3Ka K y31y CEeTKM BbINMONIHAETCA MNpu nepemeleHnm

YKa3aTenAa mMmbilln B 61mn3Koe K HEeMY NOoNOoXKeHne.

anBﬂBKa K 06beKTam moaenun
MpuBA3Ka K ob6beKTam moaenu obneryaer NO3SNUNOHUPOBAHNE TOYEK, CO34aBaeMbiX C

NOMOLWbIKO MbIlLUN B Fpad)M‘-IeCKOM none. [na BKAOYeHUA NPUBA3KN CheayeT BOCMNO/1b30BaTbCA

Knasuwen ‘E| CTPOKM COCTOAHMUA. anBFI3Ka K y31y CEeTKM BbINMONIHAETCA MNpu nepemeleHnm

YKa3aTenAa mMmbilln B 61mn3Koe K HEeMY NOoNOoXKeHne.

Pexxum OPTOroHa/ZIbHOro Yyep4yeHuA
Ona yﬂ,O6CTBa co3aaHunA O6'bEKTOB, KOHTYP KOTOPbIX COAEPHKUT TO/IbKO CMpPO20 8EpMUKAsIbHbIE

unu 20pusoHmMasbHebleé sqUHUU, MOXHO BOCMO/1Ib30BATbLCA PEXUNMOM OPMO2OHAsIbHO20 4Yep4yeHusA,

HaXaB KHOMRY ‘E| CTPOKN COCTOAHWA. CO3AaBBEMbIe npu 3TOM  JIMHUN aABTOMATUYHECKU

KOPPEKTUPYKOTCA B 3aBUCUMOCTU OT TEKyLWEro nmnoaoXKeHMA Kypcopa MblilK, OPUEHTUPYACH

napanniesibHo KOOPAUHATHbIM OCAM.

MonuroHanbHble OO BLEKTLI

K nonnroHasnbHbIM 06bEKTaM OTHOCATCA:
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® NAUTHI;

® Harpysku Ha ob6.aacTb;

® 06,1aCTW YKpenaeHUs C PerynspHOmM CXeMOI YCTaHOBKMU;

® CBalHble rpynnbl C PerynapHon CXeMOW YCTaHOBKM.

Co30aHue
ﬂ,ﬂﬂ CO34aHNA NOZIMTOHAJZIbHOIO O6'beKTa H806XO,CI,VIMOZ

1. MepenTtn B coomsemcmasayowjuli pexcum.

2. OnpepenvTtb MNocnefoBaTe/lbHO KOOPAMHATbl TOYEK KOHTypa nonuroHa. Co3paBaTb TOYKM
KOHTYpa MOHO:

® L1e/1YKOM NeBOM KHOMKM MbILUN;

® BBOAOM KOOpPAMHAT CO34aBaeMoi TOYKM B NoAA BBOAA (ANs noaTBep:KAeHUsA Co3aaHuA

TOYKM HEOOXOAMMO HaxKaTb Knasuwy ENTER):

ENER: P o PE GeoPlat

PacseTHas oema

e (5 e | i
|

PerynspHo Heperynspo || PerynspH
5 CYWKWNE] Koopawsathl Toukn (3G y)} M ~-5,85; 20,9

a

2

&

4 [V]Craarml -
[#cks. 1
[#Fcks. 2

Mpu NepemeLeHnn yKkasaTena TeKyLMe KOOpAMHaTbl OTOBpaXKatloTca B CTPOKE cocToaHMSA. Oa

obneryeHun NO3MUNOHUPOBAHNA CO34aBaeMbIX TOYEK MOXKHO BK/IKOYUTb MPUBA3KY K CETKE WU

pPeEXNM_OPTOroHa/ZIbHOro YepyeHuA.

MpumeyaHue

KoopAanHaTbl TOMEK KOHTypa BNOC/AEACTBME MOTYT KOPPEKTUPOBATHCA NPU PeAaKTUPOBaHUN
CBOMUCTB 0bbeKTa.

3. 3aMKHYTb KOHTYp. BbINOAHUTL AaHHYIO OMNEpPaLuo MOXKHO O4HUM U3 CNoCcoboB:

® L1IeIYKOM IeBOM KHOMKM MbILWK, NpeaBapuTelbHO NepeMecTUB YKa3aTelb B CTAapTOBYHO
TOYKY KOHTYpa;

® LLIeNYKOM MPABOM KHOMKU MblLUK;

® HaXaTMeM KHOMKM "3aMKHYTb KOHTYp".

MpumeyaHue

3aMblKaHMe KOHTYpa BO3MOMKHO TO/IbKO B C/y4Yae, €CIM CO34aHO HEe MeHee Tpex Toyek
KOHTypa.

MpepBaTb NpoLeaypy CO34aHMA MOMMIOHA MOXKHO HaKaB Knasuwy Esc KnaBuaTypbl.
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CO3,ﬂ|aHHbIl>'I 06bEKT aBTOMATUYECKM nepexoanT B Bbl,ﬂ,el'leHHbIl\/'I PEXUM, N €ro XapaKTepUCTnkn

CTaHOBATCA OOCTYNMHbIMU ANA peaaKTUpoBaHUA.

LobaesneHue KOHMYPHbIX MOYEK

Y CywecTBYOWMX MOAUTOHOB MOMHO HEOrpaHWYEHHO YBENMUYMBATb KOMUYECTBO KOHTYPHbIX
TOYEK.

[na co3paaHnsa AONOAHUTENbHOW TOYKM KOHTYpa HeobXxoaAnMmo:

1. Boigenntb Tpebyemolt o6 bekT;

2. MepemecTUTb Kypcop MbIlM K Npeanonaraemor no3vuumM HOBOW TOYKW. Mpu 3TOM Ha
rpaHunue 061acTM NOSBUTCA cepbili MapKep, onpeaenatoWmnii NoNoKeHNEe HOBOM TOUKM.

3. HaxkaTb npasyto KHOMKY Mbilwn. KoopaMHaTbl HOBOW TOYKM MOXHO M3MEHWUTb, NepeTackneasn

y3en, b0 3MeHMB 3HaYeHuA HenocpeaACTBEHHO B peAaKTope CBOWCTB.

YOaneHue KOHMypPHbIX MOYeK

[Nna yaaneHus CyLlecTByOWMX TOYEK KOHTYpa HeobXoaAnMO:

1. Boigenntb Tpebyemoit o6 bekT;

2. MepemecTUTb Kypcop MbIWK K yAansieMoh To4YKe KOHTypa. Mpu 3TOM MOABUTCA KPACHLIU
MapKep.

3. HaxaTb rpasyto KHOMKY MblLLW.

C )
Cre. 1 Cre. 1

Hepemeu;eHue KOHMYPHbIX MOYEeK

[na nepemelLeHNA TOYKM KOHTypa Heobxoammo:
1. Boigenntb Tpebyemoit 06 bekT;

2. NepemMecTUTb KYpCcop MbilLM K TOYKE KOHTYpa. [py 3TOM NosiBUTCA KpacHasa NnoacBeTKa.
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3. HaxaTtb s1e8y10 KHOMKY MbILWN.
4. He oTnyckaa NneBON KHOMKM MbIWKN, NEepemMecTUTb TOYKY B HOBOE MoJsioxKeHue. [na
NO3ULIMOHMPOBAHUA TOYEK MOXKHO UCMOJIb30BaTb CPeACcTBa NPUBA3KN.

5. OTNyCTUTb KHOMKY MbILLN.

Cke. 1 Cre. 1

BbliaeneHne o6beKkToB

BblaeneHne o6beKkToB HEOBXOAMMO NpU:

® I3MEHEHMWN CBOICTB;

® TpaHchopmaumm o6 bEKTOB M Fpynn;

® KOpPPEeKTMPOBaHUM Habopa TOYEK KOHTYPOB NONNTOHOB;
® yaaneHnu o6 bEKTOB.

BblAeNNTb 06BEKTbI MOAENN MOXKHO:

® MCNONb3YyA AEePEBO CTPYKTYPbI NPOEKTA;

® ynpaB/As 06beKTamu HeNnocpeacTBEHHO B rpaduyeckon obnacTu.

B nporpamme fonycKaeTcA BblAeNEHME KaK eAMHUYHbIX, TaK U HECKONbKNX 0O6bekToB. B cnyyae,
Korga BblgeneH oguMH o6 BbEKT, ero cBOMCTBA CTAHOBATCA AOCTYNHbIMU ANA PeAaKTUPOBAHUA.
MpumeyaHue

KaTeropnun o6vekmos, docmyrHbix 0715 8blOeneHUs, 3aBUCAT OT TEKYLLErO peXxmma.

BbiaeneHune o6beKToB B rpaduueckon obnactu

BbideneHue eOUHUYHO20 06bEKMA OCYLLECTBAAETCA LWEAYKOM /IeEBOM KHOMKM MbIlKM nocne
HaBeAeHMN Kypcopa Ha HYXKHbIM 0b6bekT. Mpu 3ToMm BCe cPOPMUPOBAHHbLIE paHee BblAeNeHUs
cbpacbiBatoTCA.
MpumeyaHue

O6beKT, AOCTYNHbIA ANA BblAeNeHWA, NOACBEYMBAETCA NPU NepemMeLLeHnn HaZ HUM Kypcopa

MbliWn.

© 2008 - 2020 OO0 "UHxIMpoekmCmpou"” 61



N
Malmln soft GeoPlate

-> >

2 3

BoiOeneHue HecKosbKux 06beKmo8 MOXKHO OCYLLECTBUTD:

1. LLlenykom neBon KHOMKU MbIWW NpKU yaep:knusaemoit Knasuwe Ctrl knaBnaTypbl. [TOBTOPHbIM
LLeNIHOK MO BblAeNEHHOMY O6bEKTY MPUBOAMUT K CHATUIO C HErO BblAEeNEHUA.

2. Ucnonb3ya npamoyeonbHUK 8bldeneHus. Ons ¢GopmmpoBaHMA 061acTU NPAMOYrosibHUKA
BblAeneHna Heobxoanmo

® NepemecTuUTb yKasaTe/lb MbllN K BeplnHe 061acTu BblgeNneHus;

® HaXaTb NIEBYO KHOMKY MblLWK;

® pacTAHYTb 061acTb, NepemelLana yKa3aTenb;

® OTNYCTUTb KHOMKY MbILLIW.

B cnyyae nepemeleHUA yKasaTena cs1e8a-HAMNPABO 3axBaTblBatOTCA OObBEKTbl MOJHOCTbIO

nonaswne B NPpAMOYrosibHMK BblaeneHNA

o]
Cre. 1

)
Cke. 2 Cke 2

B cnyyae nepemelleHnA yKasaTena cripasa-Hase80 3axBaTblBAOTCA 006bEeKTbl MOHOCMbIO UAU

Yacmu4HO nonaswine B NnpAMOYrosibHUK BblaeneHnAa

u]
Cke. 2 Cke. 2

MepeTacknBaHne 06HLEKTOB

[na nepetackMBaHMA AOCTYMHbl OOBLEKTbl CNEAYIOLIMX TUMOB: CKBAXKWMHbI, COCPEAOTOYEHHbIE
Harpysku, MLl KOMOHHbI M CBau B CAy4ae pPesaKTMPOBAHWUA TPynn C HeperyasapHoM Cxemom
YCTaHOBKM.

Ana nepetacknMBaHUA 06BEKTOB C NOMOLLbIO MbILWN:
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1. BoigennTe Hy»KHble 06 beKTbl.

2. NepemecTuTe yKasaTeNb MblIlKM K OAHOMY M3 BblAeNEeHHbIX 0b6beKToB. Mpu 3Tom dopma

yKasaTens npumeT cieayowmn Bug, %E.

3. HaxaTb Ha NeByl KHOMKYy MbIlWM W MNEPEMECTUTb BblAeNeHHble O06beKTbl

B HOBOEe
nosoxeHue.

4. OTNYCTUTb KHOMKY MbILLN.

YpaneHune o6bLeKkToB

[na ynpaneHns o6bEKTOB:

1. BoigennTe oAuH UM HECKOIbKO OO BEKTOB, NoA/eXKalUUX yaaneHuto.

2. HaxkmuTe Kknasuwy Delete knaBnaTypbl.

10. TpaHchopmaumsa o6 HEKToB

MacwTtabupoBaHue o6bLeKTOB

Onepau,vm MaCLIJTa6I/IpOBaHMFI nPpUMeHAEeTCA K BblgeNNeHHbIM o6 beKTaMm.

Onepaumna maclwTtabuposaHMa npegnonaraeT nepeonpeneneHMe KOOPAMHAT OMOPHbIX ToYeK
06bEKTOB B COOTBETCTBUM C COOTHOLEHUAMM:
X=Xc+(x-Xc)-K, Y=Yc+(y-Yc)-K

rae X, Y - HoBble KOOPAWHATbl TOYKU, X, ¥ - CTapble KOOpAWHaTbl TOYKU, XC, YC - KOOpAMHaTbI

OTCYETHOM TOYKM, K - KOadPUUMEHT MmacliTabnpoBaHms.

[na BbinonHeHMA onepaumu MaCLUTa6VIpOBaHI/IFI HeO6XO,£I,I/IMOZ

1. Boigenntb Tpebyembie 06beKTbI.

2. BoinTn B pexkmm macltabmupoBaHmsA, HaXKaB KHOMKY [ Macurabuposarve| fopTy,,

lMpumeyaHue

Mocne aKTMBM3ALMM PEXMMa COCTaB BblAENEHHbIX OBBEKTOB MOXeT bObiTb M3MEHeH C
MOMOLLLbIO AepeBa CTPYKTYPbl MPOEKTa.

3. Onpepenutb KOOpOUuHamMel omc4emHolU mo4YKu NNBO yKasaB ee MONOKEHWE C MOMOLLbHO

NIeBOI KHOMKK MbilWn, nmbo BBEAA KOOPAMHATLI B N0ON1A BBOAA U HaXKaB KnaBuly Enter.

el = a e

Pac4eTHas cxema

ﬁ |8 v eme «:i 0g | @8 00 | i

13 Ha nuro == 0 /4 Nosapor
TpyHTI CrBaHsl || Mnata * ynspHo HeperynspHo || 7o Cosaats
H ” 4 Ha ofinacte H i Macwrab H ‘
Crpyxrypa [ x|

] CrmakmHb
20
PRI
[#Inaura 1
4 [¥]Harpyzin
£.[W]B Touke

KoopauhaTel oTcueTHOl Toukn (3G y), M 1539; 16,96 Macwrab

+ ) [t |
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4. BeecTn BeMYMHY macwmabHo20 KoaghguyueHma v HaxaTb Knasuuwy Enter.

MoBopoT 06beKTOB

Onepauns NOBOPOTa NPUMEHAETCA K BblAeNIEHHbIM 06BbEKTaM.
Onepauns noBopoTa npeanonaraeT nepeonpeaeneHme KoopAMHaT ONOPHbIX ToueK 06beKToB B
COOTBETCTBUM C COOTHOLLIEHUAMMU:
X=Xc + (x-Xc) * cos(a) - (y - Yc) *sin(a);
Y=Yc+(y-Yc) *cos(a) + (x - Xc) * sin(a);
rae X, Y - HOBble KoopAuHaTbl TOYKM, X, ¥ - CTapble KoopAuHaTbl TOYKK, XC, YC - KOOPAMHATbI TOYKM
LEeHTpa BpaleHuUa, o - BeIMYMHA yr/a NoBOpoTa.
[nAa BbINONIHEHWA onepaLyMm NOBOpPOTa HEO6X0AMMO:

1. Boigenntb Tpebyembie 06beKTbI.

Y iy
2. BOWTV B peXXMM NOBOPOTa, HaXKaB KHOMKY -+ 198000T  nepTp),
lpumeyaHue
Mocne aKIMBM3aLWUM pPEXMMA COCTaB BbIAE/NEHHbIX OOBEKTOB MOMKET OblTb M3MEHEeH C

NOMOLLbIO AepeBa CTPYKTYPbI MNPOEKTA.

3. OnpefennTb KOOPAWMHATbl MOYKU UeHMpa epaweHus nvbo yKa3aB ee MNoNMoXKeHue ¢
NMOMOLLLbO S1IEBOM KHOMKM MblIlK, NMH0 BBEAA KOOPAMHATbl B NOAA BBOAA MAHEAN NOBOPOTA U HaKaB
Knasuuwy Enter.

4. OnpefenvTb BEAMYMHY yria NoBOPOTa OAHMM U3 ABYX cnocobos.

® BBECTU 3HaYeHMe B Nose BBOAA NaHen NOBOPOTa U Ha)KaTb Knasuwy Enter.

® 3aMKCUMPOBATb OTCYHETHYH JIMHWUIO C MOMOLLBIO NEBOM KHOMKM MbIWKM, 3aTem, nepemeLas

yKaszatenb Mbiwn, obecneymtb NOBOPOT NOACBETOK OOBbEKTOB Ha Tpebyemblid yron u HaxaTtb

NEBYHO KHOMKY MbILLN.

ee:‘:ﬁ— — =
“— — e =
I

e < <

€ e e e £ E—
<<

et = = = = = =
— < < <« <

<

< <

<« £ <
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lMpumeyaHue

Onepaumio NOBOPOTA MOXKHO NpepBaTb, HaXKaB Knasuwy Esc.

NMepeHoc o6beKTOB

Onepauua nepeHoca NPUMEHAETCA K BblAENEHHbIM 0ObeKTam.
Onepauunsa nepeHoca npegnonaraeT nepeonpeaeneHne KOOPANHAT ONOPHbLIX TOYEK OOBHEKTOB B
COOTBETCTBUM C COOTHOLIEHUAMM:
X=x+A4X, Y=y+4Y,
roe X, Y - HoBble KOOpPAWHATbI TOYKM, X, Y - CTapble KOOPAMHATbI TOYKM, XC, YC - KOOpPANHATbI TOYKM
LeHTpa BpaweHuns, AX, AY - BeIMYMHbBI CMELLEHWI NO COOTBETCTBYIOLWMM HAaNpPaBAeHUAM.
[ns BbINONHEHMA onepauum nepeHoca HeobxoanMo:

1. Boigenntb Tpebyembie 06beKTbI.

2. BOITU B peXXMM nepeHoca, HaXKaB KHOMKy & MEPEHOE  napqy),
lpumeyaHue
Mocne aKIMBM3aLWUM pPEXMMA COCTaB BbIAE/NEHHbIX OOBEKTOB MOMKET OblTb M3MEHEeH C

NOMOLLbIO AepeBa CTPYKTYPbI MNPOEKTA.

3. OnpeaennTb BEANYNHbBI CMELLEHUIA OAHUM U3 ABYX CNOCOHOB.
® BBECTM 3HaYeHMA B NMosie BBOAA NaHeN NoBOPOTa M HaxKaTb Knasuluy Enter.
® OTMETUTb C MOMOLLbIO NEBOM KHOMKM MbillM ABE MNPOU3BOJIbHbLIX TOYKM, onpeaenstolime

BE/IMYMHbBI CMELLEHWUN,

U

IR I

A A

R A

IR R

IR A

VIV LT T > i
TLyvLbid

X

lMpumeyaHue

Onepau,vuo nepeHoca MOXHO npepsBaTb, HaXaB Knasuwy Esc.

11. NMocTpoeHne cevyeHUss rPyHTOBOIro MaccuBa

Ob6nacTtb cevyeHus onpepgenAaeTca I'Ip‘r'IMOI'IMHel‘;IHbIM B NMNJ1aHE OTPE3KOM.

Ana NOCTPOEHNA Ce4YeEHNA TPYHTOBOro maccmBa HeO6XO,£I,MMOZ
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1. MepeiTM B COOTBETCTBYIOLWMIN PEXKMM, BOCNONb30BABLINCL KHOMKOM == rpynnbl "CeyeHue".
Mpy 3TOM B HUXKHEW 4acCTWM TNaBHOTO OKHa MOABMUTCA NaHesb OTOBpaXeHUA CeYeHUA FPYHTOBOro
MaccuBa.

2. C NOMOLLbIO 1€BOI KHOMKU MbILLM OTMETUTb B rpadnMuyecKkom nosie rpaHuYHbIe TOYKU OTpesKa
ceyeHua. [pu nepemelleHMM yKasaTeNa KO BTOPOM TOYKE, CEYEeHME aBTOMATUYECKU

nepectpaunBaetcsa. [onoKeHMe oTpesKa B NaaHe otobpaskaeTtca B rpadpuyeckom nosne.

Monb3oBaTeslb MMEET BO3MOXHOCTb YNPaBAATb M306paxKeHNem NaHenn ceyeHusA FPyHTOBOro

mMmaccuBa.

MaHenb ceyeHMAa MOXHO CKpPbITb, BOCMO/Ib30BaBLUNCH FasodKo rpynnbl "CeveHne".

12. BbinosiHeHUe namepeHumn

OnpepeneHune paccToaHU

ﬂ,/’lﬂ onpegeneHnAa pacCtoaAHnNA mexay AByMA TOYKamMu HEO6XOAMMOZ

1. MepenTn B pexknum JIMHelMKa, HaxKaB Ha KHOMKY /
2. LLlenykom neBoM KHOMKN MbILWN OTMETUTb MONOXKEHME NEPBOM TOUKM.
3. NepemecTnTb yKasaTeab KO BTOPOW TOYKE M MOBTOPHO BbIMOAHUTL LLENYOK SIeBOM KHOMKOM

MblWn.

Crel

CKELZ
PaccToAHKe: 5,83 m,

PACCTOAHKE Mo = 5,00 m
PACCTOAHKME Mo Y 3,00 m
Wron oT ocK <+ 31,0°

B pabouem none 6yayT oTobpaxKeHsbl:
® PaCcCTOAHME MENXKAY TOYKAMMU.
® PACCTOAHME MEeXAY TO4KaMM MO ropu3oHTaNN.

® pacCToAHNE MmexXay ToO4HKamMmu No BEPTUKANN.
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® Yyro/1 OTHOCUTE/NIbHO FOPU3OHTANU.

lMpumeyaHue

Ana no3uyuoHUpPoBAHUA MOYEK MOMCHO UCMOoAb308AMb UHCMPYMEHM®bI NMPUBA3KU.

OnpeaeneHune nnowaaein u o IMH KOHTYpoOB
[aHHbIA WMHCTPYMEHT NO3BOMAET onpeaenaTb MoWaAb UM AJAUHY KOHTypa NPOW3BO/IbHOIO
MHOrOYro/ibHUKa.

Ana NOCTPOEHNA MHOIoyroJibHUKa HEO6XO,£I,MMOZ

1. NepenTn B pexkum O6nacTb, HaXKaB HA KHOMKY a
2. OTMEeTUTb NONOXKEHWNE BEPLINH MHOIFOYro/IbHMKA C MOMOLLbIO N€BON KHOMKU MbILWN.
3. 3aMKHYTb KOHTYP. 3aMblKaHNE KOHTYypa OCYLLECTBASETCA MO0 WENYKOM B CTapTOBYIO TOYKY,

nmbo Len4ykom npaBoﬁ KHOMKN mbilWN.

B pabouem none 6yayT oTobparkeHbl:
® A/MHa nepumeTpa obnactu.

® njowaab obnacrtu.

lMpumeyaHue

Ana no3uyuoHUpPOBaAHUA MOYEK MOXCHO UCMOMb3080Mb UHCMPYMeHMbI MPUBA3KU.

13. BbinonHeHne pacyeToB

s BbINOMHEHUsA pacyeTa HeoBXOAMMO BOCMONb30BaTLCA KHOMKOM P rpynnbl "Pacuet.

B oKHe MHOWKATOpa npouecca 0T06pa)-KaI'OTCFI OCHOBHbIE paCYETHbIE NapPaMETPbLI.
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Pacuér ocagkn

BrinonHaeTCA npouecc:

Pacd4ET ocaaku

Wrepawana: 2

Heeaska: 332,35 kH

Ocanka nnmTel : 3,4 - 14,2 am
Ocaaka rpyHTa: 7,6 cM - 13,9 M

Cron

MpepBaTb NPOLECC MOMHO Ha)katvem KHonku "Cton". Mpu 3TOM NOAb30BATENHO CTAHOBATCA

AOCTYyNnHbl ANA aHa/In3a pe3ynbTaTbl, NO/Iy4eHHble K MOMEHTY OCTaHOBKMU.

HacTpownka napameTpoB pacuyeTa
Tun NANT MOXKHO BbIGPaTb HENOCPEACTBEHHO Ha NaHenu rpynnbl "PacyeT’

ABconioTho rubime
@ ABCONIOTHO XECTKHE

) PacueT
KoresHoi ecTiocTH

| =)
Bo3MOXHbI cneayrouwmne BapmnaHTbl

abcontoTHO rmbkue paccmaTpMBaeTcs 3a4a4a 0 AENCTBUM HATPy3KM HENOCPeACTBEHHO
Ha yNpyrum rpyHT

abCcoNtoTHO KecTkne paccmaTpuBaeTcs 3a4a4va O BAABAMBAHUM abCONOTHO KECTKOrO
Tena B ynpyruim rpyHT

KOHEYHOW KeCTKOCTH paccmaTpmuBaeTCA 3aga4da o ,D,ed)OpMVIpOBaHMM NANUTbl KOHEYHOM
KEeCTKOCTN Ha ynpyrom oCHOBaHUU

npumeanue: Bbl60p TUNa NJINT NpemMmeHAEeTCA KO BCeM NINTaM paC‘-IETHO[;I CXeMmMbl.

[na aKTMBM3auMM OKHa HACTPOEK napamMeTpoB pacyeTa HEO6XO,CI,VIMO BOCNOJ/1Ib30BaTbCA

COOTBETCTBYIOLEN KHOMNKOM rpynnbl "Pacyet"

ABconioTHo ribime 9

@ ABromoTHO KecTkie
ceT

KoHEeUHOIT KeCTKoCTI

OKHO HaCTpOEK pacyeTa UMeeT CeayoLmin BuA;
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Pepnaktnpyembie napameTpbl

Hacrpoiiks pacuera =]
CeTka
Konuecrso snemexTos =

TM&paMEeTp CX0AHMOCTH
Mpef. OTKIIDHEHME N0 NEPEMBLLLEHIASH, MM
0,20
MapaMeTpil CruMasNoli TonM
[CI nocrostHan rayBiHa ok, Tonwn ana nanTEl

Wer no rayBie, m 0,20

Moaens y4eta Jet

[3éderrared noayns -

Mopens yueTa cealt

[CBaﬁHblﬁ dyHaameHT (C YUETOM BRMsHK v]

HOPMATWE AN NOCNOIAHOrD CYMMAPOBAHUA

[cn 22.13330.201 -

fomenaws]  [_ox_] [omee]
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Konnuyectso OpUeHTUPOBOYHOE  KOMMYECTBO  3/IEMEHTOB, Ha  KoTopoe
3/IeMEeHTOB pa3busaetca obnactb NAUTLI
MpeaenbHoe BennunHa, wucnonbyemas npu OLLEHKE KpUTepuAa OCTAHOBKM
OTKNOHEHMe Mo MTepaLMOHHOro npouecca onpegeneHua ocagoKk. Onpegenserca Kak
nepemeLeHnam MaKCMMaNbHasA Pa3HOCTb OCAZOK TFPYHTA U NAUTDI.
MocToAaHHanA rnybuHa Mpn BKAOYEHHOM ONUUK FNYyOUHA CHUMAEMOM TOALWM ANA KaXKaon

CMMaeMown TONLWMN NANTbl NPUHUMaETCA NOCTOSHHOM U onpegenAaeTtcA Kak MakKCMmym To

Aana nanTbl pe3ynbTtatam pacCyeTa Ha nepBoﬁ nTepayunn.

LWar no rnybuHe lWar no rnybuHe onpeaensietr paccTosHWE MO BEpTUKAAN Mexay
Yy3/1aMW pacyeTHOM CEeTKM B FPYHTOBOM MaccuBe. YBe/nnyeHue Lwara
NPUBOANT K YMEHbLIEHUIO BPEMEHWM pacyeTa, HO CHUXKAeT TOYHOCTb

BbIYMCNEHWNI M3-3a Honee rpybort anNPOKCMMALLMK HANPSAKEHWUA.

Mogenb yyeTa Jet SppekmusHbili MoOynb: yyeT Jet nytem BBeaeHUA 3GEKTUBHOro
MOZAYNA aPMUPOBAHHOIO FPyHTa;

YcnosHsbil pyHOameHmM: BbINONHEHME pacyeTa B cootBeTcTBUM ¢ Cll
24.13.330-2011;

CsaliHbll pyHOameHm (6e3 yyuema 87UAHUA 2pyHMA) BbINONHEHUE

pacyeta B _cootBetctBum ¢ CI 24.13.330-2011, oTnop rpyHTa He

y4uTbIBaETCA;
CealiHbili hyHOameHmM (C yYyemom 8/AUAHUA 2pyHmMd) BbINOJHEHME

pacyeta B cootBetctBun ¢ CIM 24.13.330-2011, yyuTbiBaeTcA OTMOP

rpyHTa.
Mogaenb yyeTa cBak AHanornM4yHo moaenam ydeta Jet.
HopmaTus gnsa Bbibop HopmatMBHOro gokymeHta: CI 22.13330.2016 wan CHwul
NOC/AIOAHOro 2.02.01-83

CyMMunpoBaHUA

70 © 2008 - 2020 OO0 "UHxTMpoekmCmpou"



N
Mallnln soft BasoBble onepauun GeoPlate

14. AHanus pesynbTaTtoB

Kpatkun otuet
B cnydyae ycnewHoro 3asepweHnAa pac4eTta Ha naHenn pe3ynbTaTtoB BbiIBOAUTCA KpaTKMVI oT4yeT,

B KOTOPOM Mpe/AcTaB/ieHbl OCHOBHbIE Pe3ynbTaTbl A1A KaXKA0M U3 NANT MOAENN.

PE3¥NbTATH PACUYETA

nneTa 1
MakKcC. ocaaka 7,42 ™
MWH. ocanxa 3,64 M
OTH. pa3H. O0CafoK 0,0011

Pacy. conp-Hwe

829,84 kMNa

CyMM. cuna 283,50 MH
nnowans 810,00 M=
CpenH. ALasneHue 350,00 kMa
CyMM. MOMEHT Mx 0,00 KH-m
CyMM. MOMEHT My 0,00 KH.M
rAyGrHE CKUMAEMON TOMLM:
MUHUMANbHARA 8,46 M
MakcuMansHas 16,75 M
nnura 2
MakcC. ocaaka 7,28 ™
MWH. ocagxa 3,82 oM
OTH. pa3H. O0CafoK 0,0007

Pacy. conp-Hwe

829,84 kMNa

CyMM. cuna 283,50 MH
nnowans 810,00 M=
CpenH. LasneHue 350,00 xMa
CyMM. MOMEHT MX 0,00 KH.M
CyMM. MOMEHT My 0,00 KH-M
rAyGUHE CRUMAEMON TOMLM:
MUHUMaNbHanA B,57 M
MakcuMansHas 16,69 ™

an HeO6XOAMMOCTM BepTMKaJ'IbeIVI pa3mep naHenn MOXKET 6bITb yBeN4YEH C MNOMOLLbIO

MbILWLNA.

B otyeTe npeactasseHbl cnegyrouime BeNNYNHDIL
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Makc. ocaaka [cm] MaKcManbHan ocaZika TOYEK NAUTbI.
MwuH. ocaaka [cm] MuHMManbHan ocaaKa ToYeK NANTbI.
OTH. pa3H. 0cafioK [cm] OTHOCUTEeNbHaA Pa3HOCTb 0CafoK.

Onpe,a,enﬂeTcn KaK MaKCMManbHOE Cpeam
3HaHEHVI[;I, BbIYNC/NIEHHDbIX B npegenax
TPEYronbHbIX 9/1EMEHTOB, Ha KOTOpblE

pa3busaeTtca 061aCTb NNTHI.

Pacu. conp-e [KMNa] PacyueTHoe  conpoTuBneHue no cn

24.13330.2011.

Cymm. cuna [MH] CymmapHas cuna, AeACTBYOLWAA Ha NAUTY

OT BHELWHMX Harpy3okK.

Mnowaab [m?2] Mnowaab NAUTHI.

CpeaH. pasneHue [KMal CpeaHee paBneHMe Ha NAUTY C y4eToM

BCEX BHELHMWX BO34ENCTBUIA.

Cymm. MOMeHT MXx [KH m] CYMMapHbIK ~ MOMEHT OT  BHELWHMUX
Harpysok OTHOCUTENbHO OCUM X B TO4YKe
reomeTpuyecKoro ueHTpa TAXECTH

MHOroyro/sibHMKa nanTbl.

Cymm. moMeHT My [KH Mm] CyMMapHblAi  MOMEHT  OT  BHELWHMUX
Harpysok OTHOCUTENbHO ocuM Y B ToYKe
reomeTpuyeckoro LEeHTpa TAXKECTH

MHOroyro/sibHMKa njanTbl.

FnybuHbl cxkMmaemon Tonwm [m] MaKcnmanbHaa U MUHUMaANbHaA ryOUHbI

CXXMMaeMon TONLWM B nNpeaenax nauThl.

Monsa pacyeTHbIX BEJINYUH

[daHHble 0 pacnpeaeneHn Nonel pacyeTHbIX BeIMYMH OTObparkatoTca B BMAE NONs GpyHKLUK

ABYX apryMeHToB.
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Ona Bbibopa BMAa oTOGpakaemoro nona caeayet BOCMNOMb30BATbCA KHOMKAaMM  rpynnbl
"Pe3ynbTaThl".
Bo3MOXKHO OTOGparkeHMe cneayowmx nonen:
S rnone ocafoK rpyHTa
p none gaBAeHUA Ha FPyHT Nog, NAMTamu
Hc nosie rnybuHbl CXUMaeMon TOLLM
Sp none ocagok nauT
K none KoapoumumeHTa noctenu
lNpumeyaHue
KHonku rpynnbl  "Pe3ynbTatbhl" TaKke mMmoryT ObiTb  WUCNOAb30BaHbl AN  OTKAKOYEHUSA

OoTODOpa*KeHus pe3ynbTaTos.

[Ons ynpaB/ieHnA LBETOBOWN LIKANON c/ieflyeT BOCNOb30BaTbCA 31emeHTamu rpynnbl "LLkana".

anMGHeHMG BBEAEHHDbIX NOJ/Ib30BaTE/IEM 3HAYEeHUM rpaHuny WKaabl NPOUCXOANT NPU HAXKATUU

Knasuwwu Enter.

OuarpamMmbl pac4yeTHbIX BENIMYUH NO ryo6uHe

Nonb3oBaTtenb MMmeeT BO3MOXKHOCTb OTO6pa3MTb AnarpamMmmbl paCHeTHbIX BEIMYUNH MO FJ'Iy6MHe

B y3n1aX CeTKU.

[na noctpoeHuns anarpamm HeobxoanMmo:
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AV

1. MepelTM B COOTBETCTBYIOWMIN PEXMM, BOCMO/b30BABLINCL KHOMKOM fil  rpynnbl

"Pe3ynbTaThl".

2. MepemecTUTb yKasaTe/llb MbIWKN K HYXXHOMY Y31y CEeTKM A0 MNOABJEHUA Cepor MNOACBETKM.
OTobpaxkeHue pacnpefeneHmnsa pPacvyeTHblX NapameTposB Mo raybuHe BO3MOXKHO TOAbKO B Yy3/1ax
pacyeTHOM CeTKM B 061acTy NAuUT.

3. BbINOAHUTb WENYOK NEBON KHOMKON MbILLK.

B pe3ynbTaTe Ha NaHeNn pe3ynbTaToOB NOABUTCA NaHe b 0T06paH-(eHMF| anarpamm:

KoopounaTbl Touks, M: X = 0,00; y = 20,00

(204 g (04] [E ] 57 (5]

— 1 [JaeneHne oT NPHNOXKEHHOI Harpygin,

— 2 [laenenne T BECA IPYHTA, YMHOXEHHO)

— 3 CymmapHan ocagka, cM 1
100,00

—Th

&
Cynecs nnacTiunas
71% el e
1
14
76

1
| 72
:

1
|
f
!
4

KHOMNKM naHenn no3sonatoT ynpas/iIATb Ha60pOM 0T06pa)KaeMbIX Aanarpamm

Ozp [laBneHune ot NPUNOKEHHON HArpy3Ku
0zg [aBneHune oT Beca rpyHTa
& [laBneHune oT Beca rpyHTa, YMHOXEHHOE Ha KoahpdULMeHT

B

BepTuKanbHOE HanpseHwe OT COBCTBEHHOro Beca rpyHTa Ha OTMETKe MOoAOLLBbI

dyHOAameHTa
E| dddeKTMBHbIA Moaynb aedopmaumm
rA MpupaleHne ocagku

)

CymmapHas ocajka
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NMpumepbl pacyeTa

1. Mpumep pacyeTa 1

TpexmepHas modensb pacyémHoli cxemsl

PaccmatpuBaeTca NAUTHbIN dyHAameHT rabaputamum 20 m x 15 m, 3arnybneHHbIn Ha 2 M. Ha

byHOoameHT pgencteyeT gasneHue 200 kMa.
dyHpaaMeHTHasA NAUTa nonaraetcs abCcoNtoTHO KEeCTKOM.

dyHaameHT npeacTaBasieT cobol  MNPAMOYroNbHUK, YrAOBble TOYKM KOTOPOro MMerT

KoOpAMHaThI:
Ne X, m Y, M

1 0,00 15,00
2 0,00 0,00
3 20,00 0,00

4 20,00 15,00
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[eonorua npeactaBaeHa cneayowWmMmMmmn rpyHTamu:

No HasBaHue Ya. BecB ecT. Moaynb Koaddo.
coCT., aedbopmaumm, MyaccoHa
KH/m3 MMMa

1 MecoK menkui 19,1 38 0,30

2 CYrnMHOK TYronnacTUYHbIM 18,9 17 0,35

3 Cynecb nnacTnUyHan 19,1 16 0,30

4 FnvHa nonyteepaan 18,4 20 0,42

MpumeyaHue: cBoMCTBA B3ATbl M3 CnpaBoYHMKA rpyHToB (MpunoxkeHuna k CM 22.13330.2011).

leonorma 3apgaHa no TpéM CKBa*XMHaMm, KOTOPble pPacnosiarakoTCAa B chneayrowmnx ToO4Kax:

Ne X, M Y, m Z,m
Cks. 1 3,00 7,00 100
CKB. 2 8,00 4,00 100
Cks. 3 14,00 9,00 100

[aHHble 0 MOLLHOCTAX C/I0EB B CKBaXKMHax (B M):

Ne HassaHue Cks. 1 Cks. 2 Cks. 3
1 Mecok menkuii 1 4 2
2 CYrnMHOK TYronnacTUYHbIiM 2 3 3
3 Cynecb nnacTnyHan 3 2 5
4 [nvHa nonyteepaan 4 1 4

HoBbIn npoekT

-
[na cozpgaHna HoBoro NPOEKTa HYXKHO HaXaTb KHOMKRY nnun Bbl6paTb dHaNONMMYHYKO KOMaHAOY

M3 OCHOBHOIoO MEeHH:
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W=
| ) s

~

s OTKpBITE

s

H CoXpaHHTE
—]

WrnopT 13 DXF

o/

Crpasra

B ooen

2 meilsily)

0. D:\Users\ex3.gptx
1. D:\Users\Example5.gpe
2. Di\Users\Example3.gphc

Sarpycars mocnegmii npoercr | & DF WsereiExampe L gptic

4, Di\Jsers\11.gpbe

Tocneqnne npoexTbl

TaKKe MOXKHO MCcMnosb30BaTbh codeTaHue Knasumw Ctrl + N.

UcxoaHble paHHbIe

On peapeneHne CoCtaBsa U XapaKTepUCTUK rPyHTOB

CBOWCTBA rPYHTOB 3343t0TCA B OKHE [PYHTHI.

Ona akTMBM3aLMKM pPeXMMA HYKHO HaXKaTb KHOMKY B rpynne leonorma Ha JleHTe. B

pe3ynbTate NOABUTCA OKHO:

Ons  BbluncneHmna ceoicte UMD

TpyHTHI

(o]

2] [x] (]
nwra

Tun rpynTa

E, MMa

O gy rfa

Becosbie XBpaKTEePHUCTUKA
@y, kHji?

VokH  ysat kHne @0 C,Klla

BeC BOAOHACHILERHOMD TPYHT
(C) BelmcnnTe @) 3anate

CnpaBOYHMKOM FPYHTOB (KHOMKa [ OKHa rpyHTOB).

|; Cnpasounuk ceoicTe rpyHTos (CM 22.13330.2011)

(=) &)

ur= Tun rpyHTa
1 MecoK MenKui

2 CYrAMHOK TYronnacTU4HBIA
3 Cyneck NnacTM4Han
4 Tnira nenyTeepaas

TIPONCXOKAEHME M BO3PACT FPYHTE

BecoBbIE XBPAKTEPUCTIRN

YA Bec uacTH, vs

26,09 KkHjn?

OBbEMHBIE BECOBLIE XBPAKTEPHCTIKK

¥a. Bec ckeneta, yd

Y. BEC B ECTECTE. COCT., ¥

VA BEC NPU NonHom BOA0H. , ysat

¥a. BEC € y4. B38. A. BoAkl, ysb

TPOUHOCTHEIR XBDAKTEPUCTIKM
VAENEHOE CLEnnenine, ©

Vron BHYTPeHHEro TpeHys,

[ —

Boagyx (12,4 %)
| Boma@1%y)

Mact. rpyHTa (64,5 %)

CocToRHVE rPYHTa

Kosd. nopucTocTi,

MopucTocTs, n

e 0,55

U

0,355

Kosth. Bononackierin, St 0,65

BnaHOCTs, W

0,134

IEIE)

0

En. M3MEP. BECOBLIX XBPAKTEPUCTHK [/] ABToBBMMCnEHR BECOBEIX XaP-+K

Moayns aecopHalm, E

Koad. Myaccona, v

16,83 kHjm?
15,09 kHjn?
20,31 wHjm?

10,50 KHjm?

40 Wa

36,0 rpan

XaPAKTEPHCTHRH

38,0 MMa

0,3

Betwcnuts | [ Bo. sce

[ o

] [ omena

no MpunoxeHuam CI 22.13330.2011 Bocnonb3yemca
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B okHe CnpaBoYHMKA HeobxoaAMMO BBECTM Ha3BaHMA UMD 1 BbIGpaTb TUMbI FPYHTOB.

Ana sbluncneHuna CpegHUX XapaKTePUCTUKRMN ONA TPYHTOB HeO6XO,£I,MMO HaXaTb Ha KHOMKY "Bbly.

n

Bce". Haxkatme Ha "OK" 3akpoeT CnpaBOYHMK, MPUYEM BbIYMUC/IEHHbIE XaPAKTEPUCTUKM TPYHTOB

6yayT nepesaHbl B GeoPlate Pro. B pe3ynbTaTe OKHO CBOMCTB rPYHTOB NPUMET CAeayoWwmnii BUA,:

TpyHTe! G|
BeCoBbIE XaPAKTEPHCTAKN BeC BOMOHACHILEHHOND FpYHTa
& |X||x p, rfom? @ v, kHjm2 BarmommTe @) 3anate B
3 s o . —
..... ua 4 Tun rpyHTa E, MMa v ¥, kHfM®  ysat, kHfw P, C, wla 4m | Wrpnoswa | mpy
Mecok Menkui 38,0 0,30 18,1 20,3 36 4,0

2 CYrMHOK TYrOnnacTHHHbIA 16,5 0,35 18,9 19,7 22 25,5
3 Cynecs nnacTu4Has 16,0 0,30 19,1 19,9 249 13,0
4 Tm1Ha nonyTsepaas 19,5 0,42 18,4 15,3 19 50,5

OnpeaeneHue COCTaBa U XapaKTePUCTUK CKBAXKUH
Ons onpeaeneHns NofoXKEeHNA U CBONCTB CKBAXKUH, HEOOX0AMMO nepeinTn B pexcum "Co3daHue

ckeaxcuH", Hakas kronky il 8 rpynne Feonorusa Ha NenTe.

Co30aHuUe CKBaXXMHbl BbINOJHAETCSA Len4ykom JIEBOM _KHOMKM _MbILLIN B HYXHbIX TOYKaX

lpadmyeckoro nonsa. Mpu nepemeLlieHNUM Kypcopa MbllW TEKYLLME KOOPAMHATbl OTobparkatoTca B

CTPOKe COCTOoAHMNUA.

Mocne coO34aHMA  KaXXOAOW CKBaXKMHbl B [laHeNM pepaktopa CBOWCTB MOXHO byget
ompedakmuposames  KOOpOUHaMbl W  HanaacToBaHWE TPYHTOB [AAHHOM  CKBaXKWHbl. [pu
HEeobXoANMMOCTU, B PEKMM PEAAKTUPOBAHMA CKBAXKMHbBI MOXKHO NEPENTU, BbIAEANB HYKHbIN 06BEKT
C MOMOLLbIO S1IEBOW KHOMKM Mbllwn B padunyeckom none unu B gepese.

MpumeyaHme: MopAJOK FPYHTOB OAMHAKOB ANA BCeX CKBaKMH! Ecan Kakon-nnbo rpyHT
OTCYTCTBYET B OAHOW W3 CKBAXXMH (Hanpumep, 3afaHue NMH3), TO HYKHO 334aTb €ro MOLLHOCTb
paBHOM HyAtO.

B Hawem cnyvyae HYXKHO €034aTb TPU CKBAXKUHDI:
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CrBammHa CrsamHa CrBaniHa
Ofune Obwne Obiume
Hanmerosatne  Cks, 1 Haumerosatne  Cks, 2 HammerosaHne  Cke. 3
om 3,00 xm 5,00 xm 14,00
vom 7,00 vom 4,00 'R 9,00

OTMETKA YCTBA, M 100,00

TDYHTEI | [DyHTOBbIE B0AI
(] = [

QTMETKE YCTbS, M 100,00

TDYHTHI | [pyHTOEbIE BoAbI
[ &)

OTHMETKa YCThA, M 100,00

TPYHTSI | MpynToBbIE BOASI
(= (=

Tvn rpyHTa ZoTH,m  Zabc, M Hm Tun rpyHTa ZaTH, M Zabc, M Hm Tun rpyHTa ZotH, M Zabc, m Hym
1 - Mecox MenKkui 1,0 99,0 1,0 1-TMecok MenKuil 4,0 96,0 4,0 1 - MecoK MenKMi 2,0 98,0 20
2-CyrnwHok Tyrory 3,0 97,0 2,0 2-CyrnwHok Tyronu 7,0 93,0 3,0 2 - Cyrm1HoK Tyron 50 95,0 30
3-Cynece nnacti4: 6,0 24,0 3,0 3-Cynecs nnactiat 9,0 91,0 2,0 3-Cynecs nnactuar 10,0 20,0 50
4-Tniva nonyTeep, 10,0 90,0 4,0 4-TowHa nonyTeep, 10,0 90,0 1,0 4-Tnava nonyTeep, 14,0 36,0 4,0

L T e

. 5 5 5
I @ HecnnMennHH a0 00 oo %

L

1
,

CospgaHue nanTbl

[na cospaHna nanTbl HeobXxoaMMmo nepeiTu B pexcum "Co3daHue naum', Haxas KHonky [ B

rpynne [anTa Ha JleHTe.

KOOp,CI,VIHaTbI KOHTYPHbIX TOYEK MOXXHO nbo BBecTn HenocpeaACTBEHHO B OKHE NaHeE/M BBOAaQ,
nmbo co34aBaA UX Wen4kom B NIeBOM KHOMKM MbILLN HenocpeacTtBeHHO B Fpad)VI‘-IECKOM none.

Ana 3aBepweHnAa co3gaHnAa KOHTYpa nanTbl BbINOHUTE B Fpad)VI‘-IECKOM none wen4yok npaBoﬁ

KHOMKOM MbILLM.
Mocne co3gaHus obbekta B lMaHenn peaaKkropa CBOMCTB NOABUTCA HaAabop WMHCTPYMEHTOB,
NpeAoCTaBAAIOWMA BO3MOXKHOCTb PeAaKTMPOBATb XapPaKTepPUCTUKM MAuTbl. TpebyeTca 3aaaTb

Harpysky Ha nauty 200 KMa 1 oTMeTKy nogowsbl. MpyM HEOHBXOAMMOCTM MOMKHO CKOPPEKTUPOBaTb

KOOpAMHATbl TOYEK KOHTYpa.

MnuTa

Obiuwe

Hammerosatne ManTa 1

OTMeTKa NoAOWSE, M 100,00
[fasnerve Ha nnuTy, Kla 200
Harpyska ot aaeneqns, MH 60,00
Mnowags NAKTsI, M2 300,00

KoopauHaTs! BepuwiH

Ne XM ¥,m
1 0,00 0,00
2 0,00 15,00
3 20,00 15,00
4 20,00 0,00

KecTkocTb NAMThI

Moayne ynpyrocti, MMa 30000
Kosddwuwent MNyaccora 0,30

TanwwHa NAKTLI, MM 800

PacuyeT n aHanus pe3ynbTaTtoB
MNMocne 3apaHue BCeX HEOOXOAMMbIX MCXOAHbIX AAaHHbIX MOXHO NPOBECTN PacyéT

Ona storo HEO6XOAVIMO I'IEpEVITVI Ha BKNagky AHann3 Ha JleHTe, Bbl6paTb T™n nNanTbl
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"ABCONIOTHO KecTKaA" U HaKaTb Ha KHoMKy P rpynn

e Pacyeér.

I'IporpaNuv\a OTO6pa3MT OKHO HWHAWMKATOpa npouecca pacdeTra, B KOTOPOM 0T06pa)-KalOTCFI

TEeKywmne noKasatesim CXoa4nMmMOCTH:

-
Pacuér ocagkm

BeiNONHAETCA NPOLECT:

PacuET ocaakn

Wrepawaa: 3

PasHocTh nepemewermii: 1,59 mm
Hesaswa: 873,86 kH

Ocanka nnve : 3,4 a1 - 3,9 a1
Ocanka rpyHTa: 3,2 a1 - 4,1 M

Cron

-

L

J

lMpumeyaHue: MOXHO A0CPOYHO 3aBepwnTb pacqéT (M3-3a 3TOro pe3ysibTaTtbl MOryT OKa3aTbCA

HEKOPPEKTHbIMU).

MNocne 3aBepweHunA BbluMcaeHui B MaHenu pen

Pesynbrare:

aKTOpa NosABMUTCA KPATKUI OTYET:
=]

PE3YNLTATH PACYETA

Nawra 1
Makc. ocaaka
MwH. ocapka
OTH. a3H. OCaAoK
Pacu. comp-Hue

Cymu.
nnowan;
CpeaH. nasneHue
CYMM, MOMEHT MX
CYMM. MOMEHT My

cuna
b

TAYBMHE CRMMAEMON TOMWM:
MUHUMANLHAA
MaxcumansHas

Mporpamma npenocTaBAseT BO3MOXHOCTb 0TO6pas3uTb

3,97
2,24 cu
0,0004
253,05 xMa

60,00 MH
200,00 u=*
200,00 Kfa

noaAa OCHOBHbIX paC‘-IéTHbIX BE€JINYUNH.

Ana Bbl60pa TMna 0T06pa)KaeM0171 BE€/IMYUNHDI HEO6XO,CI|VIMO BOCMNO/Ib30BaTbCA 3/1IEMEHTAMU TPyNMNbl

Pe3ynbTaTbl Ha JleHTe.
MNone ocapokK rpyHTa:

Qcagka, oM

Cre. 3 -

32 24

NMone ocafoK NANTLI:

80
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18
Cch
4,0
15 Qcanka NMTEL, CW
14 39
12 38
10 [
=)
Cre. 2
8
1 26
(8]
T
LB
b 35
Fa
34
r2
33
L
2 0 2 4 [ g 10 12 14 16 18 20 32 24
MNone naBneHUNA Ha TPYHT:
18
kNa
16 LaeneHue Ha rpyHT, kMa 1400
1300
14
1200
12 [ 1100
[ 950
10
1 840
8
| 740
e b 6an
L4 530
430
r2
az0
e 220
2 0 2 4 [ 8 10 12 14 16 18 20 10 24
L . . . .
Mone KoapdULUMEHTOB NOCTENN:
12
kHimM3
16 Ko3fduuMeHT nocteny, kHim3 36000
34000
14
31000
12 [~ 28000
| 25000
10
[~ 22000
]
[~ 20000
re 17000
Loa 14000
11000
F 2
9000
F 0 6000
2 0 2 4 B 2 10 12 14 18 12 20 300024

Mone rnybuH CXXMMaeMOMN TONLLM:
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TNYBHMHA CRHMAEMON TONWwM, M 9.0

[na otobpaxkeHunsa rpadmKoB pacnpeseneHunsa pacyeTHbIX BeIUYUH No rnybrHe Heobxoanmo:

1. MepenTn B pexknum Ouarpammsbl, HaxKaB KHOMKY }(' rpynnbl Pe3ynbTatbl NeHTbI.

2. MepemecTUTb yKasaTeNb K HyXHOMY y3ny. Mpu 3Tom 6AMXKaWWIKK K Kypcopy y3en byaer
OTMEYeH CepbiM MapKePOM.

3. BbINONHUTb LLLENYOK SIEBOW KHOMKOM MbILUK.

KoopouHatel ToukH, M: x = 0,00; y = 15,00 |

029 Bad 01 [E ][5 [5]

— 1 [laBneHne oT NPHNCKEHHOH Harpfv:l%,
— 2 [laeneHue oT Beca rpyHTa, YMHOMEHHOP
— 3 CymmapHan ocagka, cm

Mpumeyarue: OTObpaxKkeHne AgMarpamm AOCTYNHO TONbKO B y3/1aX CETKU.
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2. NMpumep pacyeTa 2

TpexmepHas modess pacyémHol cxemol

PaCCManM BaeTCA ABa 6.113K0 PacCnONOKEHHDbIX NPAMOYIrO/IbHbIX NNINTHbBIX d)YHﬂ,aMeHTa.

PyHAaMEHTHbIE NANTbI CYUTAOTCA abOCOMOTHO XKECTKUMMU.
®dyHaaMeHTbl UMetoT rabapuTbl 45 m x 18 m 1 3arnybneHuve 3 m.
Ha nepsbin dyHAameHT gelcteyeT gasneHune 350 klla.

BepLMHbI KOHTYPA UMEIOT KOOPAMHATI:

Ne X, M Y, M
1 0,00 0,00
2 45,00 0,00
3 45,00 18,00
4 0,00 18,00

Ha BTopoit dyHAameHT Toxe aencrteyeT aasneHme 350 kla.

BepLlmnHbI KOHTYPa MMEIOT KOOPAMHATbI:
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No X, m Y, M
1 13,00 -1,00
2 -5,00 -1,00
3 -5,00 -46,00
4 13,00 -46,00
feonorna npeactaBaeHa Og4HMM FPYHTOM:
Ne HasBaHue Ya. BecB ecT. Moaynb Koadod.
cocCT., nedopmaumm, MyaccoHa
KH/m3 MMa
3 MNecok menkui 19,1 38 0,30

MprumeyaHue: cBONCTBA B3ATbl N3 CnpaBoYHMKa rpyHTOB (MpunoxkeHns K CM 22.13330.2011).

leonorus ogHopoaHa.

HoBbin npoekT

.
,ﬂ,l’lﬂ CO34aHMNA HOBOIo NpoeKTa HY*XHO HaXaTb KHOMKY nnun Bbl6paTb dHaNIOr'MYHYKO KOMaHAay

13 OCHOBHOrO MEeHI0:

k ENEN Pi‘i;'f e G, ) —

MocnegHne NpoeKTEl
] o

~
7 OTKpHITS

0. D:\Users\ex3.gptx
1. D:\Users\Example5.gptx
2. D:\Users\Example3.gptx

Sarpyars nocreaminpoercr | & D WSS iExampeL gpte

4, D:\Users\11.gpbx

H COXPEHHTE KaK...

WrnopT us DXF

~
axr/

Cnpaexa L3

% I'l Boixoa

TaKKe MOXKHO MCNoAb30BaTbh codeTaHue Knasumw Ctrl + N.

MUcxogHble paHHbIe

OnpepeneHune XxapaKTePUCTUK FPYHTa

CBoWicTBa FPyHTOB 334at0TCA B OKHE TPYHTbl (MOMKHO OTKPbITb Ha)KaB Ha KHOMKY B rpynne

leonorna Ha fleHTe):
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Tpywmet

[

Q=]

Tun rpynTa

E, MMa

v

BeCOBLIE XaPaKTEPHCTIIN BeC 5040HACLILEHHOr0 TPYHTA

2 p, rfan @ vy, KkHfm> *) BolvcuTe @) 3anate

» kHfM? t, kHfm .° C, K

B cnyyae korga ceoiictea UM 3apatorca no Mpunoxennam CM 22.13330.2011, MOXKHO OTKPbITb

CnpaBOYHMK rpyHTOB (KHOMKa =),

F Cnpasounuk ceoicTs rpyHTos (CM 22.13330.2011)

(=) () o)

W3 Tmrpyite
3 Miecor Meni

TIPONCKOKAEHUE 1 BOSPACT IPYHTE

I BecoBbie XapaKTEPUCTHRH

VA. BeC uacTL, ¥S

OfibENHbIE BECOBBIE XEDAKTEDHCTIIH
¥a. sec ckeneta, yd
Va. BEC B eCTECTB. COCT., ¥
VA BEC DV NOMHOM B0A0H. , ysat
Ya. BEC €y, B38. 4. BOAb, ysb
TPOUHOCTHEIE XaPAKTEDUCTHRN
VAeNsHOE CLenneHie, ©

¥ron BHYTPEHHErD TPEHUS, @

TMECKM YETEERTHYHBIR OTADKEHH

] [edopraLyoHHsle XapakTepHCTHIM

Boaayx (12,4 %) COCTORHME MPYHTA Koadhd. Myaccona, v 0,3
Kosdh. nopuctocTy, e 0,55
e Bia tzﬁflﬂ’ MopucTocTs, N 0,355 U I:IDI:I
Kosdy. soncHACHILEHIR, ST 0,65
[ 1
A BnafHoCTs, W 0,134 lj
_‘—.{E!:TI. rpy"H_Ta (64,5 %)
EA. M3MEP. BECOBbIX XAPAKTEPUCTHK [V] AsTomsIMMCNEH1A BECOBEIX XaPK [ Bormcrute | [ Boi. sce | [ ox ][ omens

Moayns necopmalm, E

26,09 KHjn?

16,83 KHjm?
19,09 kHjm®
20,31 kHjm?

10,50 kHji

40 wMa

3,0 rpaa

B0 MMa

B CnpaBoOYHMKe rpyHTOB HYXXHO BBeCTU UMD 1 Ha3BaHWe rpyHTa.

YT106bl 334aTb CpeagHME XapPaKTEPUCTUKN ONS TPYHTA AOCTAaTOYHO Ha*KaTb Ha KHOMKY "Bbiy. Bce".

Haxkatne Ha "OK" 3akpoeT CnpaBO4YHMK, NPUYEM BbIMMCNEHHbIE XapaKTEPUCTUKM TPYHTOB OyayT

nepeHeceHbl B GeoPlate Pro. B pe3ynbTaTe OKHO CBOWCTB FPYHTOB NPUMET CNeayroWwmnii BUA,:

Tpywmet

==

Tun rpyHTa

ura

 Mecok menkui

E, MNa
38,0

v
0,30

BeCOBbIE XBPARTEPHCTIKA BEC 5OAOHACHILEHHOr0 FPYHT

2 py 1o @y, KHjm: 7 BerncuTs @) 3apate

3 3 o
v, kHM?  ysat, kHfw @, C, xMa Wirpvixosica
18,1 20,3 36 4,0

CO3,D,3HME CKBaX>XUHbI

Ons onpeaeneHns NofOXKEHNA U CBONCTB CKBAXKUH, HEOOX0AMMO nepeinTn B pexcum "Co3daHue

ckeancuH", Hakas kronky &l 8 rpynne Feonorusa Ha NewTe.
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Co30aHUEe CKBa*KWMHbl BbINOAHAETCA Lwen4ykom IeBOM__KHOMKW _MbIlWIN B HYXHbIX TOYKax

Fpadmyeckoro nona. Mpu nepemelieHNM Kypcopa MbllM TEKYLLME KOOPAMHATbl OTobparkaloTca B

CTPOKe COCTOAHMUA.

Mocne co34aHMA  Ka)kOAOW CKBa)kKMHbl B [laHeNM pepaktopa CBOWCTB MOXHO 6yaet
ompedakmuposames KOOpOUHaMbI W  HanjaacToBaHWE TPYHTOB [AAHHOM  CKBaXUHbl. [pu
HEeobX0ANUMOCTU, B PEKUM PeOaKTUPOBAHMA CKBAXKMHbI MOXHO NepPenTH, BblAEANB HYKHbIN 06bEKT

C nomouibto NIeBOM KHOMKM MbILN B rpad)Vl‘-leCKOM none nan B gepese.

CREEMHHHE
Obve
Hawmetosarwe Crs. 1

XM 1,00
VM 14,00

OTMETKA YCTbS, M 100,00

TPYHTE! | MpyHTOBbIE BOAE!
Tun rpyHTa Zomn,m  Zabo,m  H,m
1 -TMecok Menkmit 100,0 0,0 100,0

© 80

Lo

@ Mecok Menkl — ° 7 50
R 1]
. .-ZID

Co3paHue naut

[nAa cosgaHuAa nAuT HeobXxoAMMo nepeinTu B pexcum "Co3daHue naum', HaxkaB KHOMKy ki B
rpynne [ManTa Ha JleHTe.

KoopauHaTbl KOHTYPHbIX TOYEK MOXHO IM60 BBECTU HEMNoCpPeACTBEHHO B OKHE MaHenu BBOAa,
nmbo co3gaBan MX WENYKOM B 1eEBOM KHOMKM MbilM HENOCPeACTBEHHO B rpadpuyeckom none.

[na 3aBepleHna co3gaHnsa KOHTypa NAnTbl BbINOAHUTE B rpadUyeckom nose LEeNYoK NpaBoi
KHOMKOM MbILIW UM HAXXMUTE KHOMKY "3aMKHYTb KOHTYpP" NnaHenu BBoAa.

Mocne co3gaHus obbekta B [MaHenn peaaKkTopa CBOMCTB NOABUTCA HaAabop WMHCTPYMEHTOB,
NpeAoCTaBAAIOWMA BO3MOKHOCTb PEAAKTUPOBATb XAPAKTEPUCTUKM MAUTbI. [N KaXKAoM NAvTbl
TpebyeTcsa 3a4aTb HArpysKy W OTMETKY nogowsbl. Mpy HEOBXOAMMOCTU MOXKHO CKOPPEKTUPOBATb
KOOPAMHATbl TO4EK KOHTYpA.

B gaHHOM cayyae HY)KHO 3a4aTb ABE NAUTbI:
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Nawra Mnuta
Ofwue Ofwme
HammerosaH1e Mmura 1 HanMeHoBaHHE Mnuta 2
OTMETKA NOAOWIEs!, M 97,00 OTMETKE NOAOWSHI, M 97,00
Aasnenue Ha Ty, Ka 350,0 [AaBneHne Ha nAuTy, KNa 350,0

Harpysxa ot aaenenua, MH (283,50 Harpyska oT nasnesua, MH 283,50

Mnowaas NAuTE, M2 Mnowaak nAMTEL, M2

KoOpaKHATEI BEpWH KoopauHaThl BEpLH
NE X, m Y,m Ne X,m Yom
1 0,00 0,00 1 13,00 -1,00
2 0,00 18,00 2 13,00 -46,00
3 45,00 18,00 3 -5,00 -46,00
4 45,00 0,00 4 5,00 1,00

YKeCTROCTE NAMTEI MKECTKOCTE NAMTEI

Moayns ynpyrocT, Mla 30000 Moayns ynpyrocti, MTa 30000

KosthdmmesT NMyaccowa 0,30 KoatdwmumenT Myaccona 0,30

TonuyHa nanTel, MM 800 TonwmHa NAMTEl, MM 800

PacuyeT n aHanus pe3ynbTaTtoB
MNMocne 3apaHue BCex HEOHXOAMMbIX UCXOAHbIX AaHHbIX MOXHO NPOBECTU PacyErT.

Onsa 3TOro HeobxoAMMO NeperTM Ha BKNAAKY AHanM3 Ha JleHTe, BbIG6paTb TUM NAUTDLI
"AGCOMOTHO eCTKaA" 1 HaxaTb Ha KHOMKy P rpynne Pacuér .
Mporpamma oTO6PaA3UT OKHO WMHAMKATOpa npoLecca pacyeTa, B KOTOPOM OTObparkaroTca

TEeKyLWmne NnoKasatesim CXoANMOCTU:

Pacuat ccagxn

BBINOMHSETCH NPoLEcC:

PacueT ocanki

Wrepaipsa: 2

PasHOCTL NEpEMELLEHI: 2,93 MM
Hesa3xa: 6585,71kH

Ocanka el : 3,7 cM - 7,9 M
Ocanka rpyHTa: 3,4cm - 7,8 am

—

Cron

[MpumeyaHue: MOXKHO AOCPOYHO 3aBEPLLINTb PACYET (M3-3a 3TOro pesynbTaTbl MOrYT OKa3aTbCs

HEKOPPEKTHbIMM).

Mocne 3aBeplweHMA BblYMCNEHMI B [TaHeNN pegaKTopa NOABUTCA KPATKUM OTYET:

PE3YNLTATH PACYETA

nneTa 1
Makc. ocaaka 7,42 M
MUH. Ocanka 3,64 cu
OTH. pasH. ocamok 0,0011
Pac4. conp-Hue 829,84 kNa
Cywm. cuna 283,50 MH
nnowans 810,00 W™
CpeaH. LasneHue 350,00 kMa
CYMM. MOMEHT MX 0,00 KH:'M
CYMM. MOMEHT My 0,00 KH-M
FRyGUHE CRMMAEMOR TOnwM:
MuHUMansHas 8,46 w
MaxcumansHan 16,75 w
nnuTa 2
MaKc. ocaaka 7428 CM
MWH. Oocaaxa 3,82 o™
OTH. pa3H. OCanok 0,0007
Pac4. conp-tue 829,84 KNa
Cywm. cuna 283,50 MH
Nnowans 510,00 M=
Cpend. AaEnemne 350,00 kNa
CyuM. MOMEHT Mx 0,00 KH-w
CyMM. MOMEHT My 0,00 KH-M
TRyGUHE CKMMAEMOR TOMWM:
MWUHUMANsHaA 8,57 M
MaxcumancHas 16,69

Mporpamma npefocTaBAsieT BO3MOXKHOCTb OTOOPA3UTb MOMA OCHOBHbIX PACYETHbLIX BEANYUH.
[ns Bblbopa TMNa oTobpakaeMol BeMYMHbI HEOBXOAMMO BOCNONb30BATLCA 3NEMEHTAMM FPYNMbl

Pe3ynbTaThbl Ha JleHTe.

Mone ocafoK rpyHTa:
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oau
chM
Ocaya, ch T4
Fo20
71
10 6.8
6,5
re 6,2
4.8
-10
4,5
-20 4,2
49
-30
46
4.3
-40
3.9
F3850 -20 -10 10 20 an 40 50 B0 &0
Mone OCaaoK NAnTbl:
Foau
o
Ocanka nnuTel, ch T4
F 20
EAl
10 6.8
6,5
ro 5,2
5.8
-10
4,5
-20 4,2
48
-30
4.8
4.3
-40
3.9
3650 -20 -10 10 20 30 40 a0 60 380
. L . \
MNone paBneHUA Ha rpyHT:
Foau
]
DAENEHUE Ha TpYHT, kMa 2800
Fo20
2600
10 2400
2200
re 2000
1700
-10
1500
a0 1300
1100
-30
860
640
-40
420
2650 -20 -10 20 30 40 a0 B0

2000

Mone KoapdNLUMEHTOB NOCTENN:

88
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Foau

Fo20

3850 -20 -10

KoafdHuHeHT nocTenw, kHim3

20 40

kHim3

51000
I 47000
43000

39000
35000
31000
27000

23000

19000
15000
11000
7ooo

a0

80 vl

Mone rnybuH CXMMaeMOn TONLWM:

Foau

Fo20

3650 -0

IyBMHE CRAMAEMOA TONWM, M

20

40

140

133

128

11,8

12

a0 60

[ns otobpakeHun rpadmKoB pacnpeseneHna PacyeTHbIX BEIMYUH No rnybuHe HeobxoaMmo:

1. MepeinTn B pexkum narpammel,

HaaB KHONKy L

rpynnol PesynbtaTbl IEHTHI.

2. MepemecTTb yKasaTeNb K HYXXHOMY y3ay. Mpu 3Tom 6AMMKaWWKMIK K Kypcopy y3en byaet

OoTMeYeH CepbiM MapKepPoOM.

3. BbINONHUTL WENYOK NEBON KHOMKON MbILLN.

© 2008 - 2020 OO0 "UHxIMpoekmCmpou"”

89



Mahnpw&oﬁ

GeoPlate

KoopamhaThi Touki, i: x = 13,00; y = -29,64

(024 B 01 [E [ [5]

— 1 [laBnexue oT NpHNoKeHHo Harpy3Rh,
— 2 [laBnexue oT Beca rpyuTa, YyMHOReHHO|
— 3 CymmapHas ocagka, cm

90
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Malinln soft

3. Mpumep pacyerta 3
PaccmaTpuBaeTca NANTHbIA GyHAAMEHT COXKHON GOPMbI, NOAOLIBA KOTOPOrO PacnoNoXKeHa Ha
otmeTke 73,20 m. Ha dyHOameHT aencteyeT gasneHune 300 klMa.
®PyHOaMeHTHaA NaMTa cYnTaeTca abCoNOTHO KECTKOM.

cD\/Hﬂ,aMeHT npeacrtaBaAeT coboit YETbIPEXYTrO/IbHUK, BEPLUNHDBI KOTOPOro MMEKT KOOPANHATDLI!

No X, M Y, m
1 -88,28 -107,70
2 -84,80 -137,98
3 -51,14 -138,02
4 -60,00 -107,70
leonormna npeacraBaeHa cneayroWwmMmMmmn rpyHTamun:
No HasBaHue Moaynb Koadod. Yn. Bec B ecT.
pedopmaumn, MyaccoHa cocT.,
MnMa KH/m3
H HacbinHom 8 0,35 19,0
1 CyrnMHOK MArKONAacTUYHbIN 20 0,35 19,0
2 MNecoK nbinesaTbin 18 0,30 19,1
3 Cynecb nnacTuyHasn 11 0,30 19,8
4 Mecok rpaBenmncTbii 45 0,30 21,6
6 Cynecb nnactnyHas 16 0,30 19,6

leonorma 3apgaHa no l-IeTpréM CKBa*XMHaM, KOTOpble pacnosaratoTca B cnefyrownmx TOHKax:

No X, M Y, m Z,m
Cks. 1 -84,58 -133,33 75,95
Cks. 2 -52,07 -133,56 76,92
Cks. 3 -88,56 -109,55 76,18
Cks. 4 -59,12 -108,64 76,30
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[aHHble 0 MOLHOCTAX CNIOEB B CKBAXKMHAX (B M):

Ne HassaHune Cks. 1 Cks. 2 Cks. 3 Cks. 4
H HacbinHom 0,7 0,7 0,9 0,8
1 CYrnMHOK MArKONAACTUYHbIN 4,4 3,1 3,1 2,7
2 MecoK nblnesaTbin 1,7 2,4 2,8 2,3
3 Cynecb nnacTnyHan 10,5 9,6 10,0 9,7
6 Cynecb nnacTuyHan 2,2 2,3 2,5 3,8
4 MecoK rpaBenunCTbIi 4,0 4,0 4,0 4,0

pyHT nog Bceit obnactbio ¢yHAAMEHTA YKPEMNEH C MOMOLLbIO TFPYHTOLEMEHTHbIX KO/OHH.
KofoHHbI HauMHaloTCA cpasy noa noaowson pyHAAMEHTA, A/IMHA KONOHH - 10 M, cxema yCTaHOBKM
- KBagpaT c warom 2 m. iInameTp KoNoHH - 500 mm, a moaynb aepopmaumnm - 500 MMa (csoiicTBa

OOVHAKOBbI 414 BCEX CNOEB FPyHTa).

HoBbIK NnpoeKkT

-
ﬂ,/’lﬂ CO34aHNA HOBOIO NPOEKTA HYXKHO HaXXaTb KHOMKY nnun Bbl6paTb dHANOTMYHYKO KOMaHAY

n3 OCHOBHOIoO MEeHH:

(o —

NocneHne npoeKT el
) vossn
0. D:\Jsers\ex3.gptx
~ -y \
Y OmpeTe 1. D:\Users\Example5.gpte
— 2. Di\Jsers\Example3.gptx
3arpy#aTe NoCNEAHMA NpoeKT LB By
4, D:\Users\11.apte
‘Tl CoxpaHmTs KaK. .
~
oy VTODT 3 DXF
Cnpasra 3
|
@3 Beioa

TaK!Ke MOXKHO MCNosb30BaTb codeTaHue Knasumw Ctrl + N.

MUcxogHble paHHbIe

OnpeaeneHne COCTaBa U XapaKTEPUCTUK FPYHTOB

CBoWicTBa rPYHTOB 3343t0TCA B OKHEe MPyHTbI. 119 aKTUBMU3ALMMN PEKMMA HYXKHO HaXKaTb KHOMKY

i B rpynne [eonorua Ha JleHTe. B noasuelemcA OKHe BBeauTe Tp96y9Mble XapPaKTeEPUCTUKNA!
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BeCOBLIE XaPaKTEPHCTIIN BeC 5040HACLILEHHOrO FPYHTA
D pyrjae @y, KkHjm 7) Borncue @) 3apate
urs Tun rpyHTa | E, MMa v Vo RHmM?  ysat, kHfw:  @,° C,xMla @ Wrprosse E]
H HaceinHoit i B0 | 035 18,0 0,0 [
1 CYRMHOK MATKOMAECTYAHSIT 20,0 0,35 18,0 0,0 0
2 Mecok neinesaTeNt 18,0 0,30 18,1 0,0 [
3 Cynecs nnacTiuHas 11,0 0,30 18,8 0,0 0
4 Mecok rpasenncTeit 45,0 0,30 21,6 0,0 [
6 Cynecs AnacTiuHas 16,0 0,30 18,6 0,0 i

OnpeaeneHue COCTaBa U XapaKTEPUCTUK CKBAXKUH
Ons onpeaeneHns NoNOXKEHUA U CBONCTB CKBAXKUH, HEOOX0AMMO nepeiTn B pexcum "Co3daHue
ckeaxcuH", Hakas kHonky B 8 rpynne Feonorusa Ha JleHTe.

Co30aHuUe CKBaXXMHbl BbINOAHAETCA wen4kom JIEBOMA __KHOMKWM _MbILWIN B HYXHbIX TOYKaX

lpaduueckoro nonda. Mpu nepemelLeHUN Kypcopa MbILK TeKylMe KOOpAMHAaTbl oTobpakaloTcsa B

CTPOKe COCToAHUA.

Mocne co3maHMA KaXKOoM CKBaXKMHbl B [laHenuM pefaKktopa CBOWMCTB MOMKHO byaer
ompedaKkmupoeame KoopOUHaMbI U HaniacToBaHMEe TPYHTOB AaHHOW  CKBaXMWHbl. [lpu
HEeobX0AMMOCTH, B PEKUM PEAAKTUPOBAHMA CKBAXKUHbI MOXXHO NEPenTH, BblAEANB HYXKHbIN 0O bEKT
C NOMOLLbIO NEBOM KHOMKN Mblwn B padmyeckom nose nav B gepese.

MpumeuaHme: MNopaaoK rPyHTOB OAMHAKOB ANA BCeX CKBaxMH! Ecnm Kakoh-nmbo rpyHT
OTCYTCTBYET B OAHOW W3 CKBAXMH (Hanpumep, 3afaHue /INH3), TO HYKHO 334aTb €ro MOLLHOCTb
pPaBHOW HY/IO.

B faHHOM c/ly4ae HYXKHO CO34aTb YeTblpe CKBAXKMHDbI:

CrBanmHa CrBanuHa CrBaxmuHa CrkBaxmHa
Obume Ofwue Ofwme Ofwwne
HammerosaHme  Crs. 1 HammerosaHue  Cre. 2 Hawmmerosatmne  Cke. 3 Hammerosarne Crks. 4
Xn 84,58 XM -52,07 Xim -88,56 XM -59,12
¥ M -133,33 VM -133,56 AL -108,55 YrM -108,64
OTMETKA YCTBR, M 75,95 OTMETKA YCTBA, M 76,92 OTHMETKA YCTBA, M 75,18 OTMETKE YCTBA, M 76,30

TOYHTE | MpynTOBbIE S0AI TDYHTS! | [pywTOBbIE BOAI TPYHTS! | MpyHToBsIE BoAs! TPYHTS! | MpynToBbiE S0AbI

) (=) ) CEIE B () (=) )

Tun rpynTa ZoTH,m  Zabc, m H,m Tun rpyHTa ZotH, M Zabc, M H,m Tun rpyHTa ZotH,m  Zabc,m H,m Tun rpyHTa ZotH, M Zabc,m H,n
1 - HacsinHof 0,7 75,3 0.7 1 - HacinHofi 07 78,2 0,7 1 -HacsinHoi 09 753 0,9 1 - HacsnHo# 0,8 75,5 0,8
2-Cyrnurok marker 5,1 70,9 44 2-Cyrnmrok marer 3,8 731 31 2 -Cyramnok markar 4,0 72,2 31 2-CyrnuHok markar 3,5 72,8 2,7
3-Necoknoinesats 6,8 89,1 1,7 3-Mecok nonesats 6,2 0,7 2,4 3 -Mecok newnesate 6,8 89,4 2,8 3 -Mecok neinesate 5,8 70,5 2,3
4-Cynece nnactat 17,3 58,6 10,5 4-Cynece nnactieat 15,8 61,1 9,6 4 -Cynece nnacTi4t 16,8 59,4 10,0 4-Cynece nnactust 15,5 60,8 9,7
5 -MNecox rpasennal 19,5 56,4 2,2 5-Mecok rpasenncl 18,1 58,8 2,3 5 -Mecox rpasennc 19,3 56,5 2,5 5-TMecok rpasenma 19,3 57,0 3,8
6 - Cynecs nnact 23,5 52,4 4,0 6 -Cynecs nnactiea 22,1 54,8 4,0 6 -Cynecs nnactur 23,3 52,9 40 6 -Cynecs nnactusr 23,3 53,0 40

MBcoK NeNeRaTed -

e QW/ /4 D

MEC oK NbINEsaToIA 3 ‘ !'Iecmc nbmeaa'rbm " . . Mecox | nbmesan:m ‘7'0‘
B8 B2
BB 56 68
64 B& @ Cyneck NNAcTHUHAA

@ CyNeck NRACTHYHAA Cymeck NAacTMIHaA @ Cyneck NRacTHYHaA B4 B4
62 b4 62 62

&0 62 60 -
— T B 3 B o B B 5
. 5)‘ MecokrpaegnieTei = 0 ° 0 0 2 @ Mesesfeeemiees - @ Tecok rpasenuereii - - - .‘53 @ FQQDK..TDQB%.HH.ETITIH o
b B i)}
@ Cynech NNacTHYHAA 54 @ Cyneck ONACTHIHARA a6 F @ CyNecs NNACTHYHAR 54 @ CyNeck MNacTHYHAA 54

Co3paHue nanTobl
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[na co3pgaHnAa NAnTbl HeObXoAMMO nepeiiTn B pexcum "CozdaHue naum", Haxas KHonky ki B
rpynne ManTa Ha JleHTe.

KoopanHaTbl KOHTYPHbIX TOYEK MOXHO M60 BBECTU HEMnocpeaCTBEHHO B OKHe MaHenun BBOAQ,
b0 co3gaBan MX WENYKOM B IEBOM KHOMKM MbilM HENOCPeACTBEHHO B rpadpuyeckom none.

[na 3aBepleHna co3gaHma KOHTypa NAnTbl BbINOAHUTE B rpaduUyeckom Mnone LLeNYoK NpaBoi
KHOMKOM MbILLW.

Mocne co3pgaHusa obbekta B [MaHenn pepaKkTopa CBOMCTB NOABUTCA Habop WMHCTPYMEHTOB,
NpeAoCTaBNAAIOWMA BO3MOXKHOCTb PEeAAKTMPOBATb XapPaKTepPUCTUKM NauTbl. TpebyeTca 3aaatb

Harpysky Ha nauty 300 KMa M oTMeTKy nogowsbl. MpyM HEOBXOAMMOCTM MOXHO CKOPPEKTUPOBATbL

KOOPAWNHATbl TOYEK KOHTYpAa.

MNuta

Ofbwue
HammerosaHne Mmra 1

OTMeTKa NoAoWSsI, M 73,2

Aasnerue Ha NAuTY, KMa 300|

KoopaHaTe BepLMH
Ne Xy ¥,H

1 -88,28 -107,70
2 -60,00 -107,70
3 -51,14 -138,02
4 -84,80 -137,98

MHeCcTKOCTE NANTE
Moayne ynpyrocri, MMa 30000

KosdibuumenT Myaccosa 0,30

TonwwHa nAMTsI, MM 800

Co3paHue nons Jet ykpenneHums

Onsa co3pgaHmna NaMTbl HEOBXOAMMO nepenTu B pexcum "PeaynapHoe nose Jet", Ha)kaB KHOMKY
00
00 B rpynne YkpenneHuve Ha JleHTe.

Byaem co3gaBaTb KOHTYP Nona TakMm o6pa3om, YTOObl OH MOJIHOCTbIO NepPeKpPbIBan NAUTY.

KoopanHaTbl KOHTYPHbIX TOYEK MOXHO 60 BBECTU HEnocpeaCcTBEHHO B OKHAa MaHenun BBOAQ,
nmMbo co3gaBan MX WENYKOM B IEBOM KHOMKM MbilM HENOCPeACTBEHHO B rpaduyeckom none.

[na 3aBeplieHnA co3gaHUA KOHTypa NoAA BbINOAHUTE B rpadMyecKom nose LWen4YoK NpaBoi

KHOMKOW MbILUW.

lMpumeyaHue: NepenTn B PeXMM peaaKTUPOBaHUA NoasA Jet MOXKHO Ha*KaTUEM NIEBOM KHOMKM

MbILWKM Ha none Jet B Mpadpuyeckom none.
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CaoiicTea x
TPyHTOLEMEHTHbIE cBam (DerynspHan cxema)
OBwme
Hawmerosarue  Mpynna Jet 1

KonWuecTso KonoHH 225

TNapameTpel KnoHH
OTHETKS BEpPXE, M 73,20

AndHa, m 10,00

TapEMETDbI CXEMbI YCTEHOBKM

CxeMa yoTaHoBKM Ksaapar -

Warl,m 2,00

XD NCK, 1
YO NCK, m
‘Yron nosopoTa NICK, ¢ 0,00

KoopavHaTo! BEpUIH

Ne X, m Yom

1 -88,28 -107,70
2 -60,00 -107,70
3 -51,14 -138,02
4 -84,80 -137,98

XaPaKTEPUCTMIN B COAX

EAVHbIE MBPAHETPbI
ToyHT EMMa D,m E3,Mla K -
HacsinHoit 500 500 | 32 156

CyrnuHoKk Markonn: 500 500 44 11,5
Mecok neinesaTeid 500 500 42 12,0
Cyneck nnactiqnas 500 500 35 14,3
Mecok rpasemncTen 500 500 &7 74 i

lMpumeyaHue: MepenTn K peaaKTMPOBAHUIO MAUTbI MOXHO NMB60 BbiIGpPaB 0OBLEKT B Aepese,

6o yKkasaB 0b6bekT B [padmueckom nose, npeaBapuTesibHO nepenas B pexxum "CosgaHue nant".

PacuyeTt u aHanus3 pe3ynbTaTtoB

Mocne 3apaHne BCeX HEOBXOAMMBIX UCXOAHbIX AAaHHbIX MOXHO NPOBECTU PACYET.

[ns aToro Heob6xoAMMo NepeinT Ha BKNaaKy AHann3 Ha JleHTe.

Mepen pacyeTom Bblibepem TMN NAUTbI "ABCONOTHO XecTKaa" U ycTaHOBMM Moaenb yyeta Jet -
n () n v
3ddekTMBHbLIN Mmoaynb" (B HacTpoMKax pacyera).

3anycTuMm pacyeT, HaXaB Ha KHOMKY > rpynnbl Pacyér.

Mporpamma oTo6pPasUT OKHO WMHAMKATOpa MNpoLecca pacyeta, B KOTOPOM OTobparkatoTca

TeKywmne noKasatesim CXoanmoCThn:

Pacuér ocagkn

BrinonHReTCR npoLece:

PacHET ocagkm

Wrepauma: 9

PasHOCTE NepemelteHii: 1,56 MM
Hesaska: 720,78 kH

Ocaaks nauTe : 4,4 - 5,3 M
Ocanka rpyHTa: 4,3 - 5,4

lMpumeyaHue: MOXHO AOCPOYHO 3aBEPWNTb PACYET (M3-3a 3TOro pesynbTaTbl MOryT OKa3aTbCA

HEKOPPEKTHbIMM).

Mocne 3aBeplweHMA BblYMCNEHMI B [TaHeNN pegaKTopa NOABUTCA KPATKUM OTYET:

PE3YNLTATH PACYETA

nauTa 1

Makc. ocaaka 5,26 M
MuH. Ocaska 4,40 o
OTH. pasH. ocafok 0,0002
Cymm. cuna 281,48 MH
nnowans 938,27 M*
CpeaH. LasneHue 300,00 kNa
CYMM. MOMEHT MX 0,00 KH:'M
CYMM. MOMEHT My 0,00 KH:'M

FRyGuHE CRMMAEMOR TonwM:

MuHUMansHas 8,42 m
MaxcumancHas 12,93

Mporpamma npenocTaBAsieT BO3SMOXHOCTb O0TOBPa3UTb NOMA OCHOBHbIX PaCYETHLIX BENUYUH.
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Ona Bbibopa TMNA OTO6parkaemol BeANMYUHbI HEOBXOAMMO BOCMNONAb30BATLCA 3N1EMEHTaMU FPynnbl

Pe3synbTatbl Ha fleHTe.

Mone ocapgok rpyHTa:

r-108

Qcagka, om

T

Mone ocagok NAUTbI:

r -105
Fo-110
Fo-118
F-120
Fo-125
F-130

to-135

b o-ids

Octanka NNuTel, th

-6

-B0

-50

53

5.2

5,1

47

4.6

45

40

Mone aaBneHUA noa NANTOM:

L1085
ko110
o115
ko120
o128
ko130

Fo-135

-145

Laenedne Ha rpvHT, klMa

-85

-B0

-50

2900

2700

2500

2400

[ 2200

[ 2000

— 1900

— 1700

— 1300

[ 1200

I 1200

1000
830
BED
490
370

160 47

Mone Ko3pdULUMEHTOB NOCTENN:

96
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kHim3

L 108 KoaddHunent nacteny, kHm3 60000

£7000

53000
Fo-110
49000

| 46000
Fo-118
[ 42000

— 39000
+o-120
— 35000

1 32000
F =125
| 28000

| 24000

Fo-130
21000

17000
ko-135
14000

10000

7000
X
- =90 -85 -80 -75 -70 -65 -600 -55 -50 9o 3000 .47

145

Mone rnybuH CXMMaeMOn TONLWM:

105 TNYEMHE CRMMARMOA TONWM, M 12,8

127

124

12,1

18
— 112
110
o7
1 104

1 101

g4 41

[ns otobpakeHun rpadmKoB pacnpeseneHna PacyeTHbIX BEIMYUH No rnybuHe HeobxoaMmo:

1. NMepeinTn B pexkum [Anarpammbl, Ha*kaB KHONKY L& 1 rpynnbl Pe3ynbTaTbl €HTLI.

2. MepemecTTb yKasaTeNb K HYXXHOMY y3ay. Mpu 3Tom 6AMMKaWWKMIK K Kypcopy y3en byaet
OTMEYEH CepbiM MAPKEPOM.

3. BbINONHUTL WENYOK NEBON KHOMKON MbILLN.
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4. Mpumep pacyeTa 4

PaccmaTpuBaeTcs NAMTHbIM GyHAAMEHT, NOAOLWBA KOTOPOro pPacro/ioKeHa Ha OTMEeTKe
161,85 m. Ha ¢yHaameHT gericteyeT gasnenume 200 KMa.

(DYH,D,aMEHTHaFI NAnTa npeacrasnaeT cobom YeTblpexyroqibHUK, yrnoBble TO4KM KOTOPOro MMerT

KOOPAMHATbI:
Ne X, M Y, M
1 0,25 15,61
2 0,25 -0,87
3 35,36 -1,63
4 35,29 15,68

XapaKTepucTkn GyHAaMEHTHOM NAUTHI:

Moaynb ynpyroctu matepuana, KoaddurumeHT NyaccoHa TonwuHa, mm
Mlla maTtepuana
30000 0,3 2000

leonorus npeAactaBAeHa CNeayroWUMM FPYHTaMU:

Ne HasBaHue Moaynb Koado. Ypa.BecBecrT. Ypn.Becs
nedopmaumm, MNyaccoHa CocCT., BOZOHAC.
MnMa KH/m3 CoCT.,
KH/m3
1 Cynecb TBEpAan 11,3 0,30 18,6 20,2
2 FNnHa markonaacTM4yHas 8 0,42 19,1 19,8
3 lNMHa TyronnactuyHan 10,5 0,42 19,5 19,8
4 CyrnvHoK TBepaplii 18,4 0,35 19,1 19,7
5 MecoK menkui 20,2 0,30 18,2 20,3

MpumeyaHue: cBocTBa B3ATblI U3 CnpaBoYHMKa rpyHToB (Mpunnosxkenuns K CM 22.13330.2011).

feonormA 3agaHa no TpéM CKBa*XMHaM, KOTOpble pacnosiaratoTcAa B cneaytowmnx To4Kax:
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Neo X, m Y, m Z, M
Cks. 1 17,00 -5,00 165,10
CkB. 2 0,50 15,50 165,00
Cks. 3 36,00 15,00 165,60

[aHHble 0 MOLHOCTAX C/IOEB B CKBA*KMHAX (B M):

Ne HassaHue Cks. 1 Cks. 2 Cks. 3
1 Cynecb TBepAan 1,4 1,6 1,3
2 FnnHa markonnacTnyHasn 4,1 3,5 4,3
3 [NuHa TyronaactnyHasn 3 4,5 3,4
4 CyrnuHok TBepabli 1,5 1 2

5 MecoK menkuit 5 6,3 2

JaHHble o FPYHTOBbIX BOAAX BO BCEX CKBaXXUHaAX:

YIB, m YBY, m Hanop, m

157,00 100,00 7,00

HoBbIn npoekT
_
,ﬂ,ﬂﬂ CO34aHNA HOBOIo NpPoeKTa HY*XHO HaXaTb KHOMKY nnn Bbl6paTb dHaNOrNMYHYKO KOMaHA4y

M3 OCHOBHOIO MEHIO:

o] [ 2™ Fleis ame il = - |
£ —

TocneH1e NPOEKTEI
j Hoseii
0. D:\serslex3.gptx
= sersy
Y, Omxpems 1. Di\Jsers\Examples. apbc
; 2. Di\Jsers\Example3.gptx
3. D:\Jsersy
Sarpywars nocneasi npoexr | = DF HSETS Example1.gpte
4, Ds\Users\iLgptx
'I_l CoxparTs K3K....
~
joxgy  VinopT 13 DXF
Crpaska N
|
G Boixoa

TaKke MOXKHO MCNo/b30BaTb codeTaHme Knasuw Ctrl + N.

UcxooHble oaHHblIe

Onpep,eneHMe COCTaBa N XapPaKTepUCTUK FpyHTOB

CBOICTBA rPYHTOB 3343t0TCA B OKHE [PyHTbI. 1A aKTUBM3ALUM PEKMMA HYKHO HaXKaTb KHOMKY

1 00 © 2008 - 2020 OO0 "UHxTMpoekmCmpou"
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B rpynne [eonorua Ha JleHTe. B noABuBLIEeMCA OKHe BBeguTe Tpe6yeMb|e XapPaKTEPUCTUKN!

rﬂ TpyHTEI i g‘
BecoBble XapaKTepUCTHKH BeC B00HACHILEHHOND MPYHTa
@ E Cprfar @y, rHfn ©) Berwcmrs  ©) 3agare
urs Tn rpyHTa E, MNa v v kHM?  ysat, kHmE @,® C, M B Urrpuxosa B
1 Cynecb TeEpaaA 11,3 0,30 18,6 20,2 28 16,0
2 [NHHa MArKONNacTHIHAS 8,0 0,42 18,1 19,8 1 34,5 I
3 MMHa TyronnacTidHas 10,5 0,42 19,5 19,8 18 43,0
4 CYrnMHOK TEEPABIA 18,4 0,35 19,1 18,7 24 23,0
.......... £ Fecor nemct 0,2 0,30 18,2 0,3 1 20 o A
L = &

OnpepeneHne cocTaBa U XapaKTEPUCTUK CKBaXKUH
[ns onpeaeneHuns NONOKEHUA U CBOMCTB CKBAXKWH, HEOHBXoaAMMO nepeinTn B pexcum "Co3daHue
ckeaxcuH", Haas KHonky I 8 rpynne Feonorus Ha JleHTe.

Co30aHuUe CKBaXXMHbl BbINOAHAETCA wen4ykom JIEBOM__KHOMKM_MbIWN B HYXHbIX TOYKaX

lpaduueckoro nonda. Mpu nepemelleHUN Kypcopa MbILW TEKyLWMe KOOPAMHATbl oTobpakatloTcsa B

CTPOKe COCTOAHUA.

Mocne co3f4aHWMA  Ka)kOOW CKBa*KMHbl B [laHeNM pepaktopa CBOWCTB MOXHO byager
ompedaKkmuposams KOOPOUHAMbI W  HanNnacToBaHWE T[PYHTOB AaHHOM  CKBaXMUHbl. [pwu
HeobXoANMMOCTU, B PEKUM PEOAKTUPOBAHMA CKBAXKMHbI MOXKHO NEPENTU, BbIAEANB HYKHbIN 06BbEKT
C MOMOLLbIO 1€BOM KHOMKM Mbiwn B [padmyeckom none unu B gepese.

MpumeyaHue: MopsAAOK FPYHTOB OAMHAKOB AN BCEX CKBaXKMH! EcAM Kakon-nnbo rpyHT
OTCYTCTBYET B OAHOM W3 CKBAXXUH (Hanpumep, 3afaHWe NUH3), TO HYXKHO 3aJaTb €ro MOLLHOCTb
paBHOM Hy/IO.

B paHHOM cnydyae HYXXHO CO34aTb YETbIpe CKBAXUHbI!

CxBanmHa CrBammHa CrsamHa
Ofwme Ofwme Ofwne
Hammerosatue  Cke, 1 Hanmerosatne  Cks, 2 Haumerosatne  Cks. 3
X, 17,00 om 0,50 xm 36,00
YiM -5,00 Yim 15,50 YoM 15,00
OTMETKA YCTBA, M 165,10 OTHMETKa YCThA, M 165,00 QTMETKE YCTbS, M 165,60
TDYHTE! | MpyHTOBbIE Bogs! TDYHTSI | MpyHTOSbIE BoA! TDYHTBI | MpyHTOEbIE BoAb!
(x] UE& [ =)

Twn rpyHTa ZotH, M ZaBg, M Hym Tvn rpyHTa ZoTH,m  Zabc, M Hm Tun rpyHTa ZaTH, M Zabc, M Hm

1-Cyneco Teepaas 14 163,7 14 - Cynec TEEpAas 16 1634 16 - Cynecs Teepaan L3 164,3 1,3

2-TnuHa mArkonnac 5,3 159,6 41 nuHa markonnac 5,1 159,89 3,5 - FNnHa MArkonnad 3.6 160,0 4,3
-TmmHa Tyronnaar 9,0 156,6 34
-Cyrmmrok Teepa 11,0 1546 2,0

- Mecok Henki 130 | 1526 2,0

muHa Tyronnact 9,6 155,4 4,5
-Cyrnmvox Teepa 10,6 1544 1,0
- Mecor menkit 15,9 148,1 6,3

3-Cnuda Tyronnact 8,5 156,6 3,0
4-Cyrnurox Teepa 10,0 1551 1,5
5 - Mecok meni 15,0 150,1 5,0

[T SR
TSR

[

T
Cynece TREpAaA - 0 o

[na Bcex CKBaXKMH Tp66y6TCﬂ onpeaennTb AaHHbIE O TPYHTOBbLIX BOAAX:
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CrBaknHa

Obwne
Haumerosatne  Cks. 3

xm 35,00
yom 15,00

OTMETKA YCTbA, M 165,60
e m———
[ =) )

¥MBoTH,M YBYoTH,M ¥YMBabcm YBYabc,m Hanopm
5,60 6560 157,00 100,00 7,00

[

T
Cynece TREpAaA - 0 o

CospgaHue nanTbl

[na cospaHna nanTbl HeobXxoaMMmo nepeiTu B pexcum "Co3daHue naum', Haxas KHonky [ B
rpynne [anTa Ha JleHTe.

Mocne co3pgaHua obbekta B lMaHenn pepaKkropa CBOMCTB NOABUTCA HaAabop WMHCTPYMEHTOB,

I'Ipe,CI,OCTaBI'IﬂI-OIJ.I,Mﬁ BO3MOXHOCTb PeOaKTUPOBAaTb XaPaKTEPUCTUKN MJIUTDI.

MnuTa

Obiuwe
Hammerosatne Manta 1

OTMeTKa NoAOWSE, M 161,85
faBnenve va nTy, Kl 200,0

Harpyska oT nasnerns, MH  [118,52
Mnowags NAKTsI, M2 592,58

KoopaHaTH! BEpWH
Ne XM Y, M
1 0,25 15,61
2 35,29 15,68
3 35,36 -1,63
4 0,25 0,87

HKecTkoCTb NnTeI
Moayne ynpyrocti, MMa 30000

Kostduwent Myaccosa 0,30

TanwwHa NAKTLI, MM 2000

PacuyeTt u aHanus pe3ynbTaTtoB

Ons yyeta gedopmupyemoct NanMTbl HeOHBXoAMMO NeperTn Ha BKAAAKYy AHanus Ha JleHTe u

BblOpaTb HYXKHbIMA TUM NANT HA NAHeNu rpynnbl PacyérT:

ABcontoTHo rubkue b
ABCOMOTHO MecTrre

PacueT

KoHEYHOI HecTKoCTH

Mocne 3afaHMe BCeX HEODOXOANMBIX MCXOAHbBIX AaHHbIX MOXHO NPOBECTU PACYET.
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Nocne 3aBepweHna BbluMcieHn B NaHenu penakKTopa NoABUTCA KpaTKVH?I OTYET:

PE3YNLTATH PACYETA

Mawra 1

Makc. ocaaka 7,63 cm
MuH. Ocanka 5,79 cu
OTH. pasH. OCafok 0,0014
Pacu. conp-Hue 350,04 kNa
Cyww. cuna 118,52 MH
nnowans 592,58 M*
Cpean. Aasnene 200,00 KNa
CyuM. WMOMEHT Mx 0,00 KH-w
Cymm. WMOMEHT My 0,00 KH-w

TRyBuHE CXMMaEMON TonwW:

MUHHMARbHAR 7,61 M
MaKkcumansHaA 14,97 m

Mporpamma npenoctassifseT BO3MOXHOCTb OTO6pa3MTb nonAa OCHOBHDbIX paC‘-IéTHbIX BE€JINYUNH.

[ns BblboOpa TMNa oTobpakaeMol BEMYMHbI HEOBXOAMMO BOCNONb30BATLCA 31EMEHTAMM FPYNMbl

Pe3ynbTathbl Ha JleHTe.

Mone ocagoK NAUTDI:

o4 cm
Qcanka NAMTL, tW T8
e T4
7.3
14
=171
10 ] 6a
=1 &7
ra
| 65
rao
62
6,2
.5 o)
Cre. 1
6.0
Lo
[t} i 10 14 20 25 el 35 5.8 4t
o
Mone AaBaeHnAa noag NanTon:
rs kMNa
LaEneHHe Ha rpyHT, kMa az0
e 840
760
15
1 680
1 —1 B10
1 530
A
[ 450
oo
3T
2490
5 fo)
Cke. 1
220
10
1} 5 10 15 20 25 30 a5 140 4t

Mone rnybuH cxXMmaemon ToAWwMm:
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L5 ]
TAYAMHE CHHMAEMORA TONWM, M 15,0
Fo20 14,2
135
14
1128
" —1 12,0
1 113
ra
106
rao
g
9,1
.5 o
Cre. 1
83
-10
[t} i 10 14 20 25 el 35 T8 4
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