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AHHOTaUuuA
HpnBez{eHm a.]'[l"OpI/ITMBI nu l'IpI/IMepLI pacqua
HpO,Z[OJ'I)KI/ITeJ'[I:HOCTPI HHCOJIALNH, TO CCTh HpHMOFO

COJIHEYHOTO OCBELICHUS 3JaHUil U Iulolazeli, OCHOBaHHBIEC HA
Bo3MOxHOCTsX makeToB AutoCAD u Architectural Desktop.
Pacyer mMo)keT OBITH BBIIIOJHEH “B pYyYHOM” pexHMe paboThI
naKera J100 Ha OCHOBE IPOrPaMMHON pean3aiu.

Kniouesvie cnoga: xomnviomepnas spaguxa, UHCOAAYU,
AutoCAD.

1. BBEOEHUE

B APXUTEKTYPHOM MPOEKTUPOBAHUU HOPMHPYETCS
MPOJOIKUTENBHOCTh MHCOJSIIUK, TO €CTh BpeMs, B TEUECHHE
KOTOPOTO COJHEYHBIE JIydd MOCTYMAIOT BHYTPh MOMEIICHHS
WM TOMajaloT Ha IUIOmAAKy. PacdeT mpoaomkuTenbHOCTH
WHCOJSIMM [T LIEHTPalnbHON 30HBI TPOBOJAMTCA Ha JIEHb
PaBHOAEHCTBUS, TO €CTb Ha 22 Mapra uid 22 CeHTA0ps.
PacueTHslii 1eHb MOXET OBITh 337aH JPYTHM B 3aBUCHMOCTH OT
IIMPOTHOM 30HBI. [Ipm pacuere TemIoBOro mneperpeBa 3TOT
JIeHb Ha3HayaeTcs B Hamboinee xapkuil nepuon. [lorpemHnocts
pacuera He A0oJDKHA npeBblmaTth +10 munyT [1,2].

OCHOBHBIM METOJOM pacueTa OcCTaeTcsi TrpaduyecKuid, Mo
HOMOTPaMMaM — HHCOJIIMOHHBIM Tpadukam. TpyroeMKocTh
3TOr0  METOJa  CYHIECTBEHHO  BO3pacTaeT B 33j4adax
YIUIOTHEHUS CYILIECTBYIOIEH 3acTpOWKM KBapTaloB, IIpU
MIPOEKTUPOBAHUY 3/IaHUN CIIOKHOI MPOCTPAHCTBEHHON (POPMBL.

VYuuThiBas akTUBHOE BHeApeHHe mnakeToB AutoCAD wu
Architectural ~ Desktop B IpakTHKy  apXHTEKTYpPHOIO
NPOCKTHPOBAHUS, Pa3pabOTaHbl KOMIIBIOTCPHBIC AITOPUTMbI
pacuera  MHCOJSLMH, OCHOBaHHbIE HAa  BO3MOXKHOCTSIX
yKa3aHHBIX [TAKEeTOB.

2. CXEMA PACYETA

PaccMOTpHM MHCOMAIMIO 3[aHUS, Iiepe]] KOTOPBIM CO3aeTcs
aHCaMOJIb TEOMETPUYCCKH CIIOXKHOH (opmsl (puc. 1). Moxenu
30aHUH CcleayeT NocTpouTh Kak solids-o0bextsr [4]. He
CJIelyeT BOCIIPOM3BOJUTH BTOPOCTETIEHHBIE JIEMEHTHI (DOPMBIL.
PacuerHass Touka A COOTBETCTBYeT OKHY HIDKHETO STaxa.
Crpernka Ha IUTaHE YKa3bIBacT HAIpaBJIeHUE Ha CEBep.

ITpn pacuerax MHCONSIMU MPUHUMAETCS, YTO Jy4eBOH MOTOK
OT COJIHIIa TPEICTaBIsIET COO00M B 00IIEM Cllyyae KOHHYECKYIO
MIOBEPXHOCTh C BEpPIIMHONH B Touke HaOmoneHus. B mHu
PaBHOJIEHCTBUsI JIy4eBOH KOHYC BBIPOXJIAETCS B IIIOCKOCTb,
MIPOXOIAILYIO Yyepe3 TOUKy HabmoneHus. Ock JiyueBoro KoHyca
napajuiesibHa TJIOCKOCTH BMIA B HANpaBICHUHM C 3amaja Ha
BOCTOK [2].

I[.HSI OIIpeaCICHUA MIPOAOJIKUTCIIBHOCTHU HHCOJIAIUN
HeO6XOI[I/IMO MOCTPOUTH JYYEBBIC CCUCHHUA, KaK peE3yjabTar
NEepeceHUCHUsl Jy4€BOTO KOHYCa HIN queBoﬁ IIJIOCKOCTHU C
MOACIIIMHA 3JAHNH.

3. PACYET AJ1A PABHOOEHCTBUA

Jns pacyera Ha OEHb pPaBHONEHCTBUS IUIOCKOCTE XOY
CHCTEMBI KOOPANHAT HEOOXOAUMO YCTAaHOBHTH BIOJNIb JIydIEBOH
mwiockocTu Y (puc. 2a). Idnsa storo xomanmoir UCS Hauamo
KOOpAMHAT MUPOBOH CHCTEMBI IIEPEHOCAT B PACUETHYIO TOUKY
A, 3atem mnockocTs XOY MOBOPaYMBaIOT OTHOCUTENIFHO OCH X
Ha yron @ =90-¢, rie ¢ — mupora MectHoCcTH. Jlist

Mockesr 1 Yemsibnucka ¢ = 55°, o = 35°. Jlanee mepexomsr Ha
HOBBI CJIOH W KOMaHAOH Section BHITONHAIOT CEYCHHE
00BeKTOB-31aHuH TIOCKOCThI0 XOY. 3aMOpakuBarOT — CIIOH,
KPOME TEKYIIEro, U yCTAHABINBAIOT BU Ha IIOCKOCTh CEYCHHUS
(komanga Plan).

WHTepBansl MHCOMSALUU ONPENEISIOT MNPOCTAHOBKON YIJIOBBIX
pa3MepoB €  BepIIMHOMW B  pacueTHoW  Touke. B
paccmatpuBaeMoM IpuMepe (puc. 26) BBISBICHBI TPH
MHTepBana MHCONsAUuMM. Ilepebiii  umTepsan  (14°) me
YUUTBIBAE€TCS, TaK Kak HE IPEBBINIAET OJHOIO Yaca U He
BBIXOMUT 3a 4YacoBOM wuHTepBan oT Bocxoga (1 wac
coorserctByer 15°). TpeTuii HHTEpBAI ClEYeT yMEHBLINTS HA
8" s yuera IIyOMHBI PACIONOXKCHHSA PACUECTHOH TOUKH.
Takum o00pa3oM, B TOYKE A MMEET MECTO IIPEPHIBHCTAs
HMHCOJIALMSL, KaXIbI U3 JBYX MHTEpBAJIOB IIpeBblIaeT 1 uac.
O6mas  HpOXOMKMTENBHOCT  cooTBercTBYeT 52°,  uro



cocTaBisieT 3
yaca 28 MMHYT (IIpU IOMYCTUMOM 3HAUYEHHH IPEPBIBUCTON
HMHCOJISIIMH 2.5 Jaca).

4. PACYET HE AnA PABHOOEHCTBUA

Puc. 3

Ecnu pacuer BBINOJHSETCSA HE JUIS PAaBHOACHCTBHSA, TO CTPOSAT
ny4yeBoii konyc (puc. 3). Ilapamerpbl KOHyca OmIpenensoTCs
yramoMm & mpu ero ocHoBamuu [1]. Och  KoHyca
NepHeHIUKYJSIpHa  IJIOCKOCTH  PaBHOAEHCTBUA.  “Yroua
CKJIIOHEHHS” § 3aBHCHT OT Mecsna m. MakcuMaibHOe 3HaYeHHe
5=23.5° COOTBETCTBYET MIOHIO (M=6) 1 nekadpio (m=12); mis
paBHOAeHCTBUsI (MapT m=3 u ceHTsI0pp Mm=9) yroa & = 0, To
€CTh KOHYC BBIPOXKIACTCS B IUIOCKOCTb. JIsl APYyruX MecsiueB
yroix 1 MOXKHO paccuuTaTh o ¢dopmyie

6=23.5-cos(z-(1- m/6)).

0)

Puc. 4

Puc. 5

JIisl CO3MAHMs JIy4eBOro KOHyca' Hy’KHO Ha IUIAHE IOCTPOHTH
okpyxHocTh (Circle) ocHOBaHMS KOHYCa, OKPY>KHOCTh JIOJDKHA
oxBaThIBaTh Bce OOBeKTH.. Komanmoit Extrude BrimaBuTth
OKPYXHOCTb Ha BBEICOTY, IPHOJHM3HTEIBHO DPABHYIO paliycy
OKPY>KHOCTH. 3anarh yTOoI BBIJJABIMBaHUS KaK
nonomHUTENBHBIN K yriy 6. Komanmoit Solidedit, ommus Shell,
co3maTh O0ONOYKY KOHHYECKOW TOBEPXHOCTH TOJIIMHOM
0.1...0.0001. YcranoBuB BuJ cieBa (CM. puC. 3), TOBEPHYTH
KOHHYECKYIO 000JIOUKY JUISl OCEHHE-3MMHEro MepHoja Ha yroi

' Anropur™ mis Acad 2004 (R16). Jlns MIagmux Bepcuii
HY>HO IIPIMEHUTH KoMaHay Cone.



o, KOHyC 1, U1 BeCHBI | JieTa — Ha yroa (o + 180)0, KOHYC 2,
IZie O — YroJI HaKJIOHA TUIOCKOCTU PaBHOAEHCTBUS (CM. BBIILE).
Komanpoit Slice ymamuth HWwKHIOIO (HOYHYIO) 4YacTh
KOHMYecKoi oOomouku. IlmockocTs cpe3a — IUIOCKOCTH
rOpU30HTa h — JOKHA MPOXOAUTH HYepe3 BEpIIMHY KOHYyca.
OKOHYATENIFHO CEerMEHT KOHMYECKOH O00O0JOYKH  HYXKHO
nepeMecTuTh (koMaHAaa Move) Tak, 4yToObl BepIIMHA KOHYyCa
COBIAJIa C paCUETHONW TOYKOM.

JlanpHelimue AeHCTBUSA PacCMOTPUM Ha IpUMEpe pacyera At
nions. Komanno#t Interfere, ykazaB B kauecTBe OOBEKTOB
nepecedeHust 000JIOUKY KOHyca W OOBeKTHI-31aHus (puc. 4a),
[OIY4YUM Jy4eBble CEYEHHMsS KaK CEIMEHTbl KOHHUYECKOH
obomoukn. YcranoBuMm cuctemy koopamuar (IICK) B
IUIOCKOCTh PaBHOJCHCTBHA MIM B IUIOCKOCTb OCHOBaHMS
koHyca, 3amaguM Bun B IwtaHe [ICK wu komanmoit Solprof
MOJIY4YUM IPOCKLUY JIyYeBbIX CEYECHUN U JTyd4eBOIrO KOHyca Ha
9Ty IJIOCKOCTH (pHC. 46). Cpessl JIydeBOro KOHyca ONpPEeisT
Jy4d, COOTBETCTBYIOIME MOMEHTYy Bocxoga, Iyd AB, u
3akara, Jyd AD. VYrael HHCOIALMM HAXOAATCS Kak B
opeApiayleM npuMepe. g  MIOHA  CyMMapHbId  yroiu
MHCOJSILMK B TOYKE A 3a BBIYETOM ABYX I'DaHUYHBIX YTJIOB IO
8% cocrasmn 100°, uro cooTBeTCTBYET 6 yac. 40 MuH.

Ha puc. S5 nmokasanbl mocTpoeHuss  Ais  JeKaOps.
[IponomKHUTENbHOCTh UHCOJIILIMU B PACUETHOW TOYKE 3aMETHO
cHm3mIack i coctapuna 16° win 1 yac. 4 MuH.

5. MIPOrPAMMHASA PEATNTU3ALINA

Hamuuue B AutoCAD’e s3bika nporpammupoBanus AutoLISP
MO3BOJIWIO ABTOMATU3UPOBATh pacyeT MPOAOJIKUTEILHOCTH
HHCOJIAMM. B OCHOBY mporpaMMbl IIOJIOKEH —alrOpUTM
ONpeJIeNIeHUs. JIy4eBOTO CEYEHUS Kak JIMHUM IepeceueHus

CeTEeBBIX OOBEKTOB. [lsT 3TOrO0 OOBEKTHI JOJDKHBI OBITH
mpeacTaBieHbl kKak cetn tmna Pface wim 3Dmesh. Ecnm
00beKThl OBbLIM coO3maHbl  Kak Solids, TO HX MOXHO
KOHBEPTHPOBATh B CETEBHIC: IKCIOPTUPOBATh B 3ds-¢opmar, a
3aTeM HMMIOPTHpoBaTh 3ds-daiim B  HOBBI  pHCYHOK.
TpeOyemblii  ypOBEHb TOYHOCTH PEIICHUS  JIOCTUTACTCS
MOBBIIICHUEM JUCKPETHOCTH KapKaca CETEBOTO MPEACTaBICHHS
Solids. CereBast ¢hopMa I0O3BOJISIET BBINONHATH pPAacdeThl IS
00bekToB 13 Apyrux nakeros (3DS MAX, ArchiCAD).

ITapameTpbl ceTeBBIX 0OBEKTOB MPOTrPaMMHO H3BJIEKAIOTCS U3
0a3pl nmaHHBIX pHcyHKa [4]. DopMHUpyIOTCS  CIIUCKH,
coZiepKalue KOOPIMHATHI BEPIIMH KaXIOH TpaHH OOBEKTa,
JIy4eBOH KOHyC TakxkKe TMpPEACTaBIAeTCs B BHIE CIIHCKa
TPEYTOJIbHBIX TPAHEN.

I[.HSI PAaBHOACHCTBUA OHNPEACIAIOTCA JIMHUKW TIEPCCCUCHUS
TPEYTOJIbHBIX I‘paHeﬁ C IIJIOCKOCTBIO PaBHOACHCTBUS.
AJ'IFOpPITM HaXO0XXACHUS 9TON JIMHWUU JIOCTATOYHO npocT "
u3BecteH. [lo xax oW JTMHUN HaxXOoIUuTCs CO3,I[aBaeMBIﬁ TpaHbIO
yl"JIOBOﬁ CCKTOp 3aTCHCHUA. CyMMI/IpOBaHI/Ie JIMHUK  1aeT
JIy4e€BOC CCUYCHUC 06'beKTa, CyMMHUPOBAaHUE CEKTOPOB
3aTCHCHUA OT BCCX rpaHeﬁ JAac€T CEKTOp 3aTCHCHUA,
CO3/1aBaeMbIi 00bekTOM. Brrunranue CCKTOPOB 3aTCHCHUA U3
IIOJIHOTO CBETOBOr'0 AHA HNA€T UCKOMYIO MNPOAOJIZKUTCIBHOCTH
HUHCOJIALUH.

Pacuer nns obmero cimydas, To €CTh Ui HEPABHOAEHCTBHS,
BBIMOJTHAETCS IO alTOPUTMY HaXOKAEHUS JTMHHUU NepecedeHns
KOHyca U TPEyrojibHHKa Ha OCHOBE UX LEHTPAIbHOTO
mpoeuupoBaHus [3] Ha IJIOCKOCTh, NMEPNEHAUKYJSAPHYIO OCH
KoHyca (puc. 6a). KoHyc mpoernupyercss B OKpY)XHOCTb m,
TpeyroyipHas rpanb 1-2-3 mpoenupyercs B TpeyroibHUK 1'-2'-
3'. lyra 4-5 OKpy>HOCTU m SIBJIIETCA LEHTPAIbHON IPOEKIUEH
JIMHUHM TIEPECeUeHNsI N TPeyroibHUKA U KoHyca. OnpenencHue
Touek 4 M 5 Kak TOYEK mepecedeHus TpeyroipHuka 1'-2'-3' ¢
OKPY)KHOCTBIO M, JaeT CEKTOp 3aTeHEHus [3, co3aaBaeMblil
TpeyroapHUKoM 1-2-3. PacdeT BBINONHSACTCSA MO MPOEKLUU Ha
IUIOCKOCTh PABHOJCHCTBUS (puUc. 60).

[TomHOE peuIeHue 3aaa4du i1 HEPABHOACHCTBUA Tpe6yeT
HaXOXJIEHUS JIMHUA n TNEPeCCUCHUsI TPEYTOJbHBIX I‘paHefI u
KOHYCa. Z[JISI 9TOro TEeM K€ METOAOM LEHTPAJIBHOTO
MIpOCUPOBaAHUA paccMaTpuBacTCA epeceHCHuC BCEX
TPEYTOJIbHBIX I‘paHefI 00BEKTOB CO BCEMH TPCYTOJIbHBIMU
CETMCHTAMHU JIYy4€BOI'O KOHYCa, TO €CTb PCHICHUE CBOAUTCA K
MHOT'OKPAaTHOMY IIOBTOPCHUIO 3aJa4u O HAXOXACHUU JIMHUH
NEPECCUCHUs IBYX TPECYTOJIbHUKOB.

6. MTHCONAUUA NNOLWwAON

[IporpamMma mO3BONISIET PACCUMTATh MHCONAIMIO IUIOLIANKH U
OTPENENIUTh €€ COOTBETCTBHE HOPMaM. OTO MOXKET OBITh
MOBEPXHOCTh 3€MIIM WIM CTeHBl. Ilmomanka mpeacTaBiseTcs
CEeTKOM ¢ 3aJaHHOM JMCKPETHOCTbIO, IO Yy3J1aM CeTKHU
repeMenaeTcs pacueTHasi TOuka MHCOMSAUM. B kaxknoi Touke
ONpeneNnseTcss  MPOJODKUTEIBHOCTH — HWHcomsmmu.  Jlis
MOTyYeHUs] HATAOHOTO pe3yJbTaTa TOYKH MAapKUPYIOTCS,
MIPUYEM THI U IBET MapKepa 3aBUCHUT OT yPOBHS MHCOJISIIN.

Ha puc. 7 mnpuBeneH pesynbraT pacyera HHCOJSILMW st
IUIOINAJKK HEKOTOPOro MHKpopaiioHa, Pacuer sBiseTcs
HOPMATUBHBIM, TO €CTh BBIIIOJHCH HAa JICHb PAaBHOJCHCTBHSL.
Hecmotpst Ha mpocTyio GopMmy 31aHMA, KAPTUHA WHCOJSAIHH
OKpYXKaIOIlled IUIoOIaay BecbMa CIIOXHA. TemHas o0nacth
COOTBETCTBYET MHCOJSIIMM MEHee OJHOr0 daca, CBeTias
LITPUXOBKA — WHCOJIAIMK JI0 JIByX YacoB. B 3amTpuxoBaHHBIX
obylacTsIX HE JOIyCKaeTcsi pasMeIleHHE IPYrux OOBEKTOB
(371aHuiA, TETCKHUX MJIOMAIO0K. .. ).



Ha puc. 8a mnokasaH pe3ynbTaT HOPMAaTHBHOTO pacdera
HMHCOJISIUHY IUIOIAAN BOKPYT aHCAMOJS CIIOXKHON (GopMBI (CM.
puc. 1). 3amTpuxoBaHHAs obnacth COOTBETCTBYET
MPOJOJDKATENBHOCTH  HMHCOMSIIMM O  JBYX  9acoB
BKIIounTenbHO. Ha puc. 86 mokasano, 4to Ha cTeHe “‘cTaporo”
JIOMa BCJIEACTBHE pa3MEIICHUS HOBBIX 3/aHMIl BO3HMKIA
He6onpImas 06J1acTh § HEJJOIyCTUMO HU3KOH MHCOJISIUN.

Nmeronmecss B AutoCAD’e cpenctBa  (oTOpealuCTUUHON
BU3yaJIM3allMd B COYETAHMH C BO3MOXKHOCTBIO HPOrPaMMHOIO
yIpaBJIeHHUS HMCTOYHUKAMM CBETa IO3BOJIIIOT B  paMKax
Pa3pabOTaHHOrO NPOTPAMMHOIO IPHIOKEHHS MOJCIHPOBAThH
JTHEBHOE JIBW)XCHHE TEHU U CO31aBaTh aHUMAIHH.
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