FnaBa 4. PacyeTt meTannokoHcTpykuumn B APM Studio

3adaHue
BbInonHUTL cTaTnyeckun pacyet n nogbop TONLMHLI OCHOBHbIX 9MEMEHTOB OMNopbl HaBeca (puc.
4.1). MNMpoBecTu pacyeT Ha YCTONYMBOCTb.

McxogHble AaHHble:
- Marepunan: Ct3nc
-  TonuwwmHa nnactuH: 10 mm
- Harpyska: paBHoMepHO pacnpegeneHnHast 12 kH/m.
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Puc. 4.1. PacyeTHasa cxema onopbl HaBeca

O6wuti nopsidok pacyema

1.  [locmpoeHue anagHO20 8uda OropsI 8 PEXUME 3CKU3a
1.1. HwxkHss nuHus, ompesku AB, BC u CD
1.2. OkpyxxHocmu u3 mo4dek Oy, O,, O3
1.3. KacamenbHbie nuHuu u3 moyek C u D k okpyxHocmsam
1.4. lNocmpoeHue 8criomozameribHbIX 0CE8bIX JTUHUL OKpYXHOCcmel rnepgopayuu
1.5. lMocmpoeHue okpyxHocmedl nepgopayuu
1.6. YOaneHue ecriomoa2amerbHbIX NUHUU
lMocmpoeHue KOHMypPHOU MI0cKoCmu
BbimarikueaHue KoHmypa
Cuwuska nosepxHocmel KOHmMypa
lNepeceyeHue nosepxHocmelu
YOaneHue nuwHux nogepxHocmeu
Cwuseka nosepxHocmel
lMpuceoeHue mamepuana
. lMpuceoeHue monujuHbl MOBEPXHOCMHOU Moderiu
0. 3adaHue 3akpenneHuli
1. 3adaHue Hazpy3ok
11.1. PacnpedeneHHas Hazpy3sKka
11.2. Cunbsl mspxkecmu
12. TleHepayus KOHeYHO-31eMEHMHOU cemku
13. BebinonHeHue pacdyema u npocMomp pe3ynbmamos
14. [lepedaya KOHEeYHO-3rneMeHmMHou cemku 8 modyrnb APM Structure3D
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1. MocmpoeHue 2n1aeHO20 6uda ONoOPbI 8 PEXUME ICKU3a

Mocne 3anycka mogynst APM Studio cnegyeT y6eautbesi, YTO OH HAXOOUTCS B peXNMeE NOBEPXHO-
CTHOro mogenupoBaHuna — pexXnM ykasaH B 3arosfioBke OTKPbITOro OKHa. ﬂ,]‘lﬂ nepexoga B peXuMm noBepx-

HOCTHOIO MOAENUPOBaHUS HEOBXOANMO HaXaTb KHOMKY [ Co3aatb NOBEPXHOCTHYIO MoAerb MaHe-
nn MHCTpYMeHTOB Pann, YTO BbI3OBET OTKPbITME HOBOIO OKHA C 3aronoBkoM «[logsepxHocmHoe modesnu-
posaHue».

lMocTpoeHne moaeny NPoBOANM MO cnegyowemy nnaHy:

HwxHas nuHua, otpeskn AB, BC 1 CD.

OKpY>KHOCTM C LieHTpamu B Toukax O,, O,, Os.

KacatenbHble nnHMn n3 Todek C u D K OKPY>KHOCTSM.

MpsiMOyronbHUK No rabapuTHbIM pasMmepamMm Mogenu.

[MocTpoeHue BCcnoMoraTenbHbIX OCEBbIX NMMHUIA OKPY>KHOCTEN nepdopauuu
Onepauns nonspHbIA MaccyB A5 OCEBbIX JIMHWUIA

[MocTpoeHune oKpyXHOCTEN nepdopaium

YpaaneHue BcnomoraTternbHbIX 3f1eMEHTOB NOCTPOEHUS

ONoOOR~®LONE

PaccmoTprm Bce aTanbl NOCTPOeHUs Modenu nogpo6Ho. lMpexae Bcero, HEOGXOAUMO B pexuMe
3CKM3a NOCTPOUTL FMaBHbINA BMA pacyeTHol mogenu. Mo ymonyaHuio npu 3anycke APM Studio yxxe Haxo-
ANTCA B peXnme 3ckusa nrnockoctu XY. YAoBHO B 3TOM e 3CK13e U HayaTb NOCTPOEHME.

&5 BameyvaHue: XapakKmepHbIM MPU3HaKoM pexumMa 3CcKU3a si8risiemcs Haaudue Ha rnaHesnu YnpaeneHue
y Es . .
Haxxamol KHOMKU Hoenbiti acku3. Ecrnu 8bl ebiwinu U3 pexuma ackusa, e [Jepese onepayul om-

o £ o .
Kpolime narky «eomempusi», 3amem HaXMume KHOrKy 5 Hoenrii ackus Ha uHcmpymeHmarnbHol na-
Henu YnpaeneHue, nodsedume Kypcop K Hadnucu «llnockocmb XZ» e [epeee onepayutli u 00HO-
KpamHo wenkHume Ha amol Hadnucu neeoll knasuwel Mbiwu. s mo2o 4ymobbl MIOCKOCMb 3CKU3a

coenadana ¢ MIoCKOCMbIO 3KpaHa, Haxumaem KHOMKY m lNokazampb nNnocKkocmb Ha naHesu uHcmpy-
mMeHmos Bud.

1.1. HuxHaa nuHua, otpeskun AB, BC n CD

Cos3paem oTpesok AB, ncnonb3ys KomaHgy ./ PucoBatb oTpe3ok. [lepeBoaum kypcop B pabo-
yee OKHO pefakropa. Ha naHenu WHCTPYMEHTOB Py4yHon BBOJ,

@ # |':' T |43':":' 3agaem koopauHaTbl Toukn A: X =0un 'Y = 4300.
LLlenkaem neBon KHOMKOW MbILIK B Morie, YToObl 3achMKCcMpoBaTh BBEAEHHbIE BENMYMHLI. [Janee no ymon-
YaHVIo NporpaMma npeanaraeT 3agaTh KOHEYHYIO TOUKY No AnuvHe L n yrny A, 4To B paccMaTtpuBaemMom

cnyyae Hac He ycTtpauBaeT. [10aToMy nocrnegoBaTernbHbIM HaXKaTUeM KHOMKM Eﬂ pPacnosfioKeHHON Ha
naHenu MHCTpymeHToB Py4yHoM BBOA, Nepexogum B PEXMM 3afaHUsl KoopauHaT 1 BBOAMM KOOpAWMHATbI
Toukmn B: X = 1950, Y = 3860. [lanee nepeBogum Kypcop B paboyee OKHO pefakTopa U Lenkaem rnesown
KHOMKOW MbILLK, TeM caMblM, (OUKCUPYSA BTOPYIO TOUKY oTpeska. [locne BBoAa oTpeska KoMaHAaa ocTaeTcs
akTmBHon. [1na npepbiBaHnsa komaHabl HaxmuTe NMPABYHO kHOMKy Mbilwn.

AHanornyHeim obpasom ctpoum oTpe3ok CD no koopanHatam C(0; 4150) n D(1850; 3550). Co3ga-
€M BcroMoraTernbHbIN HUXKHUIA 0Tpe3ok no koopauHatam (0; 0) n (5300; 0).

CoeanHum ToukM A n C OTpe3KoM MCMomnb3ys NpuBa3sku. o ymonyaHuio NpmBsA3ka K KOHTPOMNbHbIM
TOYKaM, KOTOPbIMU ABIIAIOTCS KOHLbI OTPEe3Ka, BKITIOYEHa.

1.2. OkpyxHOCTU U3 Touek O, O,, O3
YepTuM OKpPYXHOCTb 13 Toukn O1, UCNONb3ysa KoMaHay A PucoBaTb OKPYXHOCTb MO LEHTPY U
paaunycy. [1na aToro nepesoaum Kypcop B paboyee OkHO pegakTtopa. B none BBoga naHemnm MHCTPYMEH-

ToB Py4yHou BBOpA 3anucbiBaeM koopauHaThl LeHTpa O1: X = 2500; Y = 1100. 3aTteM Hy>XHO yka3aTb pa-
anyc okpyxHoctn R = 1800 mm. [Ing aToro nepexoaum K naHenu UHCTpymeHtos PyyHomn BBoOpA, nocne-

JoBaTtenbHbIM  HaXaTUeM  KHOMKWU Eﬂ nobuBaemcs  akTMBauuu  Cnegywwero  pexuma —
BF)  R|1800

, U B none BBOJa 3anucbiBaeM C knasuatypbl 3HadeHne 1800 (3ameTum,

YTO HaXXaTMeM KHOMKK ﬁ MOXHO NEPEenTn B PeXnM 3adaHus He TONMbKO BENWYUHBLI pagunyca, HO 1 Ana-
MeTpa WM KOOpAMHaTbl OOHOW M3 TOYEK OKpPYXHOCTW). [lanee nepeBoaumm Kypcop B paboyee OKHO pe-
AaKTopa U LLEeNKaeM JIeBOW KHOMKOW MbIK, TakumM 0b6pa3om, OUKCUPYS MOCTPOEHHYIO OKPYXXHOCTb. AHa-
norn4HbIM 0bpasomM cos3gaeM Bce ocTarbHble OKPYXHOCTU € LeHTpamun O2(3000; 1100), O3(3500; 1100).



1.3. KacatenbHble nMHuM u3 To4ek C u D K okpyXHOCTAM

BHauane BbIGupaem mn3 rpynmnbl KHOMOK J";F MpunBA3KK, pacnonoXeHHbIX Ha NaHenn MHCTPYMEH-
TOB DCKU3, KHOMKY f KacatenbHasa n Haxvmaem ee. Bknounm Takke NpuBA3KY K nepeceyeHunto 7‘4

WNcnonb3ysa komaHay ./. PucoBaTb OTpe30K HauyMHaeM CTPOUTb HOBLIN OTPE3OK, MPUBA3bIBASCH CHaYa-
na kK Touke B, a 3aTem K TOYKE KacaHMsl Ha OKPYXHOCTM C ueHTpoM O3. Npu cpabaTtbiBaHMM NPUBA3KM
«KacaTtenbHas» OKpPYXHOCTb OKpalLUMBAaETCA B KpacHbIA UBET. Haxnmaem KHOMKY MbIlWK U OUKCMpYEM
BTOPYI TOYKYy OoTpeska. [locne BBOAa oTpe3ka komaHAda ocTaeTcs akTMBHOW. [nsi npepbiBaHNs KOMaHAb!
HaxxmuTe MPABYHO kHOMKy Mbiwn. AHanornyHbiM o6pas3om CTpPOMM OTPE30K U3 TOYkM D kacaTenbHbIn K
OKPYXHOCTM C ueHTpom O1.

1.4. NocTpoeHue BcnoMoraTenbHbIX OCEBbIX JIMHUIA OKPYXXHOCTEN nepdopauumn

HauyepTm BCcnomorateneHyl0 OCEBYIO NIMHUIO ANSA OKPYXXHOCTU 4 UCNOonb3ya KomaHay ./. Puco-
BaTb OTpe30K. [lepeBogum kypcop B paboyee OKHO pefaktopa. Ha naHenu mHcTpymeHToB PyuHom
BBOA 3agaem koopaumHaTtbl Todkm O2: X = 3000 u Y = 1100. LWlenkaem neBon KHOMKOW MbILUX B Mone,
4yTOObI 3adPUKCMpPOBaTL BBEAEHHbIE BenuynHbl. [lanee BBoaMM koopanHaTel BTopoun Todku: X = 5300, Y =
1100. NMepeBoanm Kypcop B paboyee OKHO pedakTopa W LIefnikaem NeBOW KHOMKOW MbIlK, TEM CaMbiM,
UKCUpysa BTOPYO TOUKY OTpe3ka.

Bocnonb3yemcs onepaumernn MaccuB ans nonyvyeHnss OCEBbIX JIMHUIA ONS BCEX OKPY)KHOCTEN nep-
dopauun. MNpexae YeM HenocpeaCcTBEHHO NepenTn k onepaumn MaccuB o6beKToB HeoOxXxoaumo 3apa-
Hee BblAeNnTb Te OOBbEKTLI, KOTOPbIE CTAHYT OCHOBOM MaccuBa. [1na BblaeneHns Heob6xoaumo akTUBMpo-

BaTb E& Pexxum BbIGOpa naHenu MHCTPYMEHTOB YNpaBrieHue U LLEMKHYTb MO NMOCTPOEHHON OCEBOM

nuHun. [lanee akTuBMpyemM KoMaHay EE MaccuB, koTopasi HaxoguTcs B NOCNeAHEM KHOMOYHOM MEHIO
naHenu MHCTpymeHToB dcku3. B nosBuBLUEMCA AManoroBom okHe (puc. 4.2) Bbibupaem Bknagky «[lo-
NSAPHbIN MaccuMBy» M BBOAMM NapameTpbl onepawlmm cornacHo pucyHka. KoopamHatbl LLeHTpanbHOW TOYKM
(3000; 1100). MNocne 3agaHWs Bcex napamMeTpoB HaXmute KHOMKy «[lpocmoTp». Y6eamBlumcb B npa-
BUINbHOM MOCTPOEHUN OCEBBIX NMUHUIA, HAXMUTE «OK».
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Puc. 4.2. lnanoroBoe okHo MonsipHbIM MaccuB

AHanorMyHo MOXHO TaKkKe MOCTPOUTb OCEBYIO NUHUIO OKPYXHOCTWU 5: akTUBUpyUTe L& Pexum
BblOOpa, BbibepeTe ropu3oHTarbHY0 OCEBYIO MUHUIO OKPYXXHOCTU 4, HaXKMWUTE KHOMKY MaccuB U B OKHe
BBEAuUTe crnegywowme napametpsl (puc. 4.3).
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Puc. 4.3. lnanoroBoe okHo MonsipHbIM MaccuB

1.5. NMocTpoeHue okpyxxHocTen nepcdopaunmn

[na nocTpoeHnst okpyxHOCTen nepdopaumn UCnonb3yemM KoMaHay 41 Pucosartb OKPYXHOCTb
no ueHTpy 1 papuycy. lNepeBoanm kypcop B paboyee OKHO pefakTopa U yKasblBaeM LEHTP OKPY)KHOCTU
— TOuYKy nepeceyveHusi. B none BBoaa naHenu MHCTPYMeHTOB Py4yHOM BBOA ykasbiBaeM paauyc OKpYX-
HocTh R = 100 mm. Ans noATBEPXXAEHUSI MOCTPOEHMUS OKPY)XXHOCTU HaXXMUTE NEBYI KHOMKY MbIn. AHa-

NOrMYHbIM 06pa3oM HayepTUTe ocTasibHble OKPYXHOCTU Nepdopauunn (puc. 4.4) cornacHo 3agaHuio.
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Puc. 4.4. O6wmi BMA 3CKM3a CO BCMOMOraTesibHbIMU NOCTPOEHNSIMU




1.6. YaaneHue BcnomoratenbHbIX MMHUA

YaaneHve «nUWHUX» YacTen OKPYKHOCTEN N NMUHUA yOOOHO BbIMOMHWUTL C MOMOLLbIO KOMaHAbI b‘ﬁ
Yceub, KOTOpasi HAXOAUTCSA B KHOMOYHOM MEHIO MaHenu MHCTpyMeHToB dcku3. Onepaums yceydeHust no-
3BONSAET yAanuTb Y4acTOK NMHUKM Mexay ABYMSA nepeceveHusmu. locne aktMBauumn KOMaHObl YKaxuTe
«JIMLWHME» Y4acTKN 3CKn3a, ocTaBMB criegyowme (puc. 4.5).

2. [MocmpoeHue KOHMYpPHOL nNAocKocMu

[na nocTpoeHnst KOHTYPHOW MNOCKOCTU HEOBXOAMMO BLINOMHUTE MNOCTPOEHUE MNPSMOYrofibHUKA,
HEMHOro BbIxoAsLLero 3a rabapuTtHble pa3mepbl onopsbl. [ns atoro yaobHO BOCMNONb30BaTbCs KOMaHAO0M

= MpsAMOYronbHUK NO ANaroHasNIbHbIM TOUYKaM NaHenu MHCTPYMeHTOB Ackus. MNepeBoanm Kypcop B
paboyee OKHO pedakTopa M yKasblBaeM HUXKHWUIA NEBLIN Yros NPsiIMOYrofbHMKA, a 3aTeM BEPXHUI NpaBbIii.
ToYHblE KOOPAMHATBLI TOYEK NPAMOYTONbHUKA 3HAYEHUs! He UMetoT (puc. 4.5).
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Puc. 4.5. O6wmn Bmp ackmsa 6e3 BcrnomoraTenbHbIX MOCTPOEHUN

Haxumaem kHonky [S] KoHTypHas nnockocTb Ha naHenu MHCTpyMeHToB Onepauum, nocre 4ero
OTKPbIBAETCSl OLHOMMEHHOE OManoroBoe OkHO. B pabouyem none HyxHO ykasaTb CHayana BHELUHWW, a
3aTeM BCE BHYTPEHHME KOHTYpPbl, MEXAY KOTOPbIMU OyAeT NOCTpoeHa KOHTYpHas MnocKocTb. [Ans Bbiae-
NEeHVsi KOHTYpa creayeT LWeNKHYTb Ha HEM NEBOI KHOMKOW Mbllin. BHavane BbiaenseM HapyXHbIA KOHTYP
— MOCTPOEHHBI NPSIMOYrONbHWK, a 3aTeM BCE BHYTPEHHUE — OKPYXHOCTU nepdopaumu. Mpu BelaeneHuu
KOHTYP OKpaluMBaeTcs B 3eneHblit uBeT. Co3aaHWe KOHTYPHOM NIIOCKOCTH 3aBepLUAeM HaxaTueM KHOMKU
«Ok» B ananoroBoM okHe «KOHTypHasi NMOCKOCTbY.

3. BbimankueaHue KOHmMypa
CJ'IGH,YIOLLI,VIM aTanomMm Heobxoaumo BbITOJIKHYTb BHELLHUN KOHTYpP Onopbl B obe CTOPOHbI OT 3CKK13a.

[Ona atoro Haxumaem KHOrMKY ﬂ—_[] BbiTankuBaHue Ha naHenu MHCTpymeHToB Onepauuun, nocrie 4ero
OTKpbIBAETCS OQHOMMEHHOE ANanoroBoe okHo (puc. 4.6). [lanee B paboyem none Mogenu HeoOXoaAMMO ¢
MOMOLLIbIO MbILLIW YKa3aTb KOHTYP AN BblTankuBaHus. YKasblBaeM NUHUN BHELUHEro KOHTYypa NeBOW KHonM-
KOW MbilK. BblaeneHHble anemMeHTbl OKpallnMBaloTCS B 3eMNeHbIN LBeT.

B avanoroBom OkHe BBOAWM NapaMeTpbl BbiTankuBaHusi: «B oba HanpaeneHus» Ha 400 mm (no
200 MM B KaXKayt0 CTOPOHY) M HaxxmuMaeM KHonKy «Ok». BbiTankmaHvne OCyLLECTBSIETCS B HAMpPaBleHuu,
nepneHaMKynapHOM MAOCKOCTM 3CKU3a.

& 3ameyaHue: BbironHamb onepauyuro 8bimarnkueaHusi MOXHO omaeribHo 0ns kaxdod nuHuu unu dyau
KoHmypa unu 0ns epynrbl COeOQUHEHHbIX Mex0y cobol 06beKmos.
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Puc. 4.6. Onepauus BbITankuBaHus

& 3amevaHue: [logopom euda ocywecmesnsiemcs ¢ MoMowbio MbIlUU Npu yoepxxaHuu Haxamol Kna-
suwu «[pobesn» Ha Knasuamype.

[ns Toro, 4YTObbI NOCTPOEHHAA NJiioCKad NOBEPXHOCTb HEe 3aKpbiBana Bbl60p 00bEeKTOB ee yD,O6HO

CKpbITb. [f15 3TOro nepexogum B pexum Bblbopa, akTMBUPYS KOMaHAy [:& Bbi6op naHenu MHCTpyMeH-
ToB YnpaBneHue. 3aTeM HaBOAMM MbILbIO HA MAOCKOCTb B paboyem none unu gepese Tak, YTOObI OHa
Bblgenunace usetoMm, n Haxmmaem MNPABYIO knasuwy mbiwn. B KOHTEKCTHOM MEHIO BblIGUpaeM MyHKT
«CkpbITb». CKpbITble 06bEKTHI B AepeBe OTMEYEHbI CePbIM LIBETOM.

4. Cwueka nogepxHocmel KOHmMypa
[anee Heob6X0AMMO CLUMTL MOBEPXHOCTU KOHTYpa ANsi NOCIEeAYHOLLEro NepeceyeHmnst Co CKpbITon

NSIOCKOM NOBEPXHOCTLIO. [lepexoq B pexuM CLUMBaHUSA OCYLLECTBNAETCA HaXaTnem KHOMKK @ CluMBKa
NOBEepPXHOCTEN, KOTOpasi HAXOAMTCA Ha NaHenu MHCTpymeHToB Onepauun. B aTom pexnme nepeBogmm
yKasaTernb Mbiln B paboyee OKHO pefakTtopa M NnoaBOAMM €ro K O4HOMY M3 BbITOSIKHYTBIX 3NIEMEHTOB U
OAHOKPATHO LLienikaeM NeBon krasuwen Molwn. [lanee nepemelaemM ykasatenb MbllUW HA COCEQHUN Bbl-
TONKHYTLIN 3MEMEHT U CHOBA LLieNKaeM feBou Knasuwen Mbilwn. B ntore nocne BbIMNOMHEHUSA onepaunn
CLLUMBAHWA BblAeneHne CLUMTLIX 3NIeMEHTOB NPOUCXOAUT COBMECTHO, Kak OHON NOBEPXHOCTU (puc. 4.7).
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Puc. 4.7. NoBepxHOCTb, NOMy4eHHas BblTanknBaHWeM KOHTYpa

5. [lNepece4yeHue nosepxHocmeu
[ns oTobpaxkeHnst cpbITOM MIIOCKOM NOBEPXHOCTU NepenanTe B pexum Bbibopa, akTMBMPOBaB Ko-

MaHay E& Bbi6op naHenu nHctpymeHToB YnpaBneHue. BoibepeTe B [lepeBe onepauum CpbITyiO Mo-
CKyl0 NoBepXHOCTb 1 HaxmuTe NMPABYIO knaBuwy mbiwin. B nosBMBLUEMCS KOHTEKCTHOM MEHIO Bbibepe-
Te NyHKT «[MokasaTby.

[nsa nepecevyeHnss NOBEPXHOCTM, NMOMYYEHHOW BblTaNKMBaHWEM C MITIOCKOW MOBEPXHOCTbIO, HaXK-

MaeM KHOMKY = MNepeceyeHre NOBepPXHOCTEN MaHENN MHCTpPyMeHTOB Onepauum 1 NepeBoaum yka-
3aTenb MbilWK B paboyvee none pepakrtopa, NOABOAWM K MOBEPXHOCTU, MOSTYYEHHOW BbITAnNKUBaHUEM, U
OZIHOKPATHO Lienkaem nesou knasuvwen mbliwn. Janee nepemellaeM ykasaTerb MbILK HA MAOCKYO MO-
BEPXHOCTb M CHOBa LleflkaeM IieBor Knasuvwwen Mblwn. Becnegcteue nepeceyeHus B [depeBe BMeCTO
OBYX MOSIBMTCS LIENbIA HAOOP NOBEPXHOCTEWN.

6. YOaneHue nuwHux noeepxHocmedu
[Ona ynaneHus nNUWHUX NOBEPXHOCTEN HEOOXOOUMO MOCTYMUTb CreaylLlwmM obpasom: B pexnme

BbIOOpa 3N1eMEHTOB (T. €. MPWU HaXaToW KHOMKe t& BbiGop Ha naHenu MHCTPYMEHTOB YnpaBreHue)
noABeCTU yKasaTesnb MbilUn K TOW MOBEPXHOCTM, KOTOPYIO NpeanonaraeTcs yaanuTb (MOBEPXHOCTb Bblge-
NNTCA 3eMeHOBaTbIM LIBETOM), U LLIEMYKOM MPABOW KHOMKM MbILLW BbI3BaTh KOHTEKCTHOE MEHIO, yKasaB B
HeM NYHKT «YganuTby. [ocne noaTeepxaeHus onepauumn BoidpaHHas NOBepXHOCTb byaeT yaaneHa.

7. Cuwueka noeepxHocmel

B maHHOM crnyyae CluMBKa MOBEPXHOCTEN MOAENU HeobXOoAMMO Afisi TOro, YTobbl CreHepupoBaH-
Has BMocCneacTBMM KOHEYHO-3rnemeHTHas cetka (KO-ceTka) Gbina cBA3aHHOW, T. €. pas3nu4yHble nepece-
KarLwinecsd NnoBepxHOCTU NMmenun Obl 06u.|,|/|e y35bl MO IMHNUK NepeceYeHna.

Mepexod B peXum CLUMBAHWUSI OCYLLECTBISAETCA HAXATUEM KHOMKM & CwuBKa noBepxHOCTeN
naHenun uHcTpymeHTtoB Onepauun. B 3TomM pexrme nepeBoguM ykasaTenb MbillM BHa4yane B paboyee
OKHO pefakTopa, a 3aTem MoABOAMM ero K OAHOMY OBBLEKTY U OAHOKpaTHO uienkaem JIEBOW kHonkoii
MbiwK. [anee nepemMellaemM ykasaTtenb MbILUN HA COCEAHMIN OOBEKT M CHOBA LUENKAEM TNNIEBOW kHonkoi
MbIlWK. B utore nocne BbINONMHEHUS onepauuu CLUMBAHUS BblAENEHUe CLUMTLIX 3M1IEMEHTOB NMPOWUCXOAUNT
COBMECTHO, KaK OfHOM MOBEPXHOCTU. AHANOIMYHbIM 0Opa3oM NPOU3BOAMM CLUMBAHME BCEX OCTallbHbIX
anemMeHToB A0 06pa3oBaHUsA eaMHOM NoBEPXHOCTH (puc. 4.8).

Ha aTom cosgaHve noBepxXHOCTHOM MOAeNnv 3akoHYeHOo. PekoMeHOyeTCcs coxpaHuTb ee B dhann

HaXxaTUeM KHOMKM = CoxpaHuUTb NaHenu WHCTpymeHTOB ®Pann (komaHgoa meHiwo ®awun / Coxpa-
HUTb...).
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Pwuc. 4.8. NoBepxHOCTHasi Mogenb onopbl

MpuceoeHue Mmamepuana

I'Ipe>K.u,e BCero, Haxatmem KHOMKU @ KoHe4yHO-3neMeHTHbIN aHanu3 naHenm WHCTPYMEHTOB

dann cnegyeTt nNepenTu B COOTBETCTBYIOLLMIA pexuM. locne BbINOMHEHWUsI 9TOM onepaumy co3gaHHas
paHee mogenb OTKpoeTcsa B OkHe «KOHeYHO-aneMeHTHbIN aHanuay. Bce ganbHelwme onepauunm ¢ cos-

OaHHOW paHee MoAenbio 6yaem npomM3BoauTb MMEHHO B 3TOM OKHE.
MaTepuan, ncnonb3yembin No ymonyanuo, Ctanb cootBeTctByeT — CT3kn. [na 3agaHua mare-

puana HaXmuTe KHOIMKY 7 Martepuwan naHenu MHCTPyMeHTOB YnpaBneHue. B guanorosom okHe Ma-
Tepuan (puc. 4.9) Haxmute kHonky «JobaBuTb». B nosBusBlieEMCS AnanoroBom okHe (puc. 4.10) MOXHO

BBECTW NapamMeTpbl MaTepuana unv Bocnosnb30BaTbcst 6a3oi AaHHbIX, HaXaB KHOMKY « DB».
Bbibepem B 6a3e gaHHbix maTepuan Ct3nc (puc. 4.10). Janee B AnanoroBom okHe (puc. 4.9) Bbl-

Oepem B BbiNagatowem cnucke matepuan CT3nc, HaXMuTe CHavyana KHOMKy «3agaTb BCEM», 3aTeM

«Ok». Onepauusa MaTtepuan 6ygeT nobasneHa B lepeBo.
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Marepuan DofaeTe...

Puc. 4.9. [lnanoroBoe OKHO 3afjaHus matepuana
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Pwuc. 4.10. MapameTpbl maTepuana Ct3nc

9. [lpuceoeHue moswUHbI MO8EPXHOCMHOU Modesiu
TonwmHa NoBepXHOCTHON MoAenu, ucrnonb3dyemasi no ymonyauumio — 1 mm. [ing nepexoga B pexum

NPUCBOEHMS TOMLUUHBI HAXMUTE KHOMKY @ TonwmHa nnacTuH NaHenu MHCTPYMEHTOB YnpaBneHue.
[Mpn 3TOM OTKPOETCS COOTBETCTBYHOLLLEE AMANOroBoe okHO (puc. 4.11), C NOMOLLbIO KOTOPOro MOXHO 3a-
[aTb MonuwuHy BbiGpaHHLIM rpaHaM. Beibop rpaHu, kak o6bluHO, NponssoauTcsa wenykom JIEBOW kHon-
KOW MbILLM MOCNe npeaBapuTenbHOrO HaBeAEHUs yKasaTtens Mblwn Ha o6bekT. [ockonbky B paccMmaTtpu-
BaeMOM MpUMepe BCE rPaHn UMEKT OANHaKOBYH TonwumHy (10 Mm), To B none TonwmHa Beegem 10 mMm,
Ha)xMeM KHomnky «3agaTb BceM» un «Ok». Onepauunsa TonwmHa 6yaet nobasneHa B lepeBo.
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Puc. 4.11. uwanorosoe okHO TosnwuHa NNacTuH

10. 3adaHue 3akpenneHul

[nga 3agaHvsa 3akpenneHnsa HaxXMmnTe KHOMKY }7‘ 3akpenneHue naHenu MHCTPYMeHTOB Harpy3ku.
Y6enutechb, YTO B NOSIBUBLLEMCSI [MaNOroBoM OkHe (puc. 4.12) 3admKcuMpoBaHbl BCE NUHEWNHbIE U YIIo-
Bble nepeMelleHus. [Ina co3gaHus 3akpenseHus Ha KakoM-nmbo o6bekTe (rpaHu nnu pebpe) Heobxoau-
MO HaBeCTW yKkasaTernb MbILM Ha 3TOT OOBLEKT W LWEnkHyTb Ha Hem JIEBOW kHomnkoW, nocne 4ero Bbi-
OpaHHbI 06BEKT ByaeT 3aHeceH B COOTBETCTBYHOLLMIA CMIUCOK.

B paccmaTpuBaeMoM npumepe 3akpenrneHue OCyLLecTBNAeTCH No MOBEPXHOCTU OCHOBaHUSA OMo-
pbl. B pesynbrate aTux AeCTBUA Ha BbIBpaHHOW MOBEPXHOCTU MOSBATCS crneunanbHble 3Ha4YKW, NoKasbl-
BalLLMe, YTO 3aaHbl COOTBETCTBYHOLLME 3aKPENNEHUs, a cama onepaums 3akpenneHue 6ynet nobae-
nexa B [lepeBo.
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Puc. 4.12. lnanoroeBoe okHO 3akpensieHue

11. 3adaHue Hazpy30K

11.1. PacnpedesieHHasi Ha2py3Ka

Mo ycnosuio 3agaHna pacnpegeneHHas Harpyska coctasnset: 12 kH/M. [JaHHasa Harpyska paBHO-
MEPHO pacnpegenseTcs no wupuHe nosepxHocth: 400 mMm. MNpn 3TOM JaBneHmMe Ha NOBEPXHOCTb COCTa-
BuT: 12/0,4 = 30 kH/m’ = 0,03 MMMa.

[na nepexopa B pexuM 3afaHus pacnpeaeneHHon Harpy3km HaXKMMaeM KHOMKY ‘Q‘ OaBneHue na-
Henu MHCTpymeHToB Harpy3ku. [lanee Heob6xoaMMO ykasaTb rpaHu, K KOTOPbIM MpUroXeHa Harpyska.

BblgeneHue, kak 06bl4HO, Npon3BoanTcs Lenykom JTIEBOW KHOMKOM MbILIM MO rpaHu.
B guanorosom okHe [daBneHue (puc. 4.13) Heobxogumo BBecTu 3HadyeHve 0,03 H/mm”2 (Mla). Ha-

npaBJrieHne CuUnbl KOHTPOJIMPYEM MO CTpeJikaM, KOTOPpble NoABNAKTCA B NoJfie OKHa KOHEYHO-3N1IeMEHTHOIo
aHanusa, n npu Heo6Xo0aMMOCTU MEHSEM HanpaBlieHne naMmeHeHnemM 3Haka BeliM4nHbl CUNbI.
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Puc. 4.13. lnanoroBoe okHO [laBneHue

11.2. Cunbi mskecmu
MogenupoBaHue OENCTBUSA Cuna TSHKECTU MOXET ObiTb OCYLLECTBIEHO 3a4aHMEM JIMHENHOIO YCKO-

&}
peHus. [INa ero 3agaHunsa HaxxMmaem KHOMKY 2. Nuneithoe yckopeHue naHenu Harpysku u B nosieve-
LieMcsl OuarnoroBoM okHe (puc. 4.14) BBOOAWMM 3Ha4yeHUE YCKOpPEHWs Mo Hanpaenenuto Y. Ons Gonee
KpPYMHOro OTOGPaXXeHNs1 BEKTOPa YCKOPEHUsl Ha MoAeny BBeAeM Maclitab nsobpaxeHus: 100.
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Pwuc. 4.14. Onanorosoe okHO JIuHenHoe yckopeHue

Ir-J

Ha aTom nogrotoBka mMoZenu k pacyeTy 3akaHuvBaeTcs (puc. 4.15). [Ina pegakTMpoBaHus Tonwu-

Hbl, Matepuana, HarpysoK MUnn 3akpenseHnin BOCNONb3ynTeCb KOMaHAoM t& Bbi6op. 3atem B [lepeBe
Ha cooTBeTCTBYOLWEN onepaunn Haxmute MNMPABYH kHOMKY MbiwKn 1 BblibepeTe NyHKT MeHlo Pepaktu-
poBaTb....
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Puc. 4.15. Mogenb ¢ Harpy3kamu 1 3aKkpenneHnsiMmn

12. FeHepayusi KOHEYHO-3/IEMEHMHOU cemku

Haxxnmaem KHoMKy Bd k3 cerka nanenu WHCTPYMeHTOB YnpaBneHue n B none seoga Makcu-
ManbHasi AfIMHa CTOPOHbI dnemMeHTa auanoroeoro okHa MapameTpbl pa3bueHus ykasbiBaeMm BeNUYU-
Hy wara — Hanpumep, 100 MM, onsa KOPPEKTHOro pa3breHne Bcex NoBepxHocTen mogenu. lNMocne Haxa-
TMsa kKHonkn «Ok» HaumMHaeTcst npoueaypa pas3bueHus. CreHepupoBaHHas KO-ceTka oTKpbiBaeTcs B OT-
OenNbHOM OKHe, 1 ecnv Mo KaknuMm-nnbo napameTpam OHa He yCTpauBaeT Monb3oBaTtens, To 3TO OKHO MO-
XeT ObITb 3aKpbITO, a pa3bueHne Npon3BeaeHO 3aHOBO.

13. BbinosiHeHUe pac4ema u npocmMomp pe3ysibmamoe

[nsa pacyeta mogenu cnepyet BbIOpaTb komaHAy MeHio PacyeT / Pacyer... u B OTKpbIBLLUEMCS AMa-
MOroBOM OKHE OTMETUTb (PNaXKoM TUMbl pacyeTa, KOTopble HeobXoAMMO BbINOMHUTL — CTaTMUYecKUn
pacuyeT 1 YCTOMYMBOCTL. [loCne BLINOMHEHNA pacyeTa MOXHO BU3yanu3npoBaTb ero pesynbTaTtbl B
rpadpmyeckom Bnge. Komanga PesynbTtathl / KapTa pe3ynbTaToB... N03BONSeT BbIOpaTh napameTtp Ans
npocmotpa. B kayectBe npvmepa npeacTtaBneHa kapta SKBMBANEHTHbIX HaNpPsXeHWN, BO3HUKAOLWWX B
mogenu (puc. 4.16). KomaHga meHio Pe3ynbTatbl / YCTOWYMBOCTL BbiBOAUT KOIULMEHT 3anaca yc-
TonumBocTh (puc. 4.17).
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Puc. 4.16. KapTa aKBMBaneHTHbIX HANpsiKeHUn

YCTOAYMBOCTE E

Koo epUUMEHT Fanaca YCToHYMEOCTH 1163

P oprda |

Puc. 4.17. PesynbTaTbl pacyeta yCTONYMBOCTH

[ns coxpaHeHus pacyeTHOM MoAdenu n pesynbTatoB Heo6xoanmMo CBepHYTb OKHO K3-ceTku, nepent-

TV B OKHO KO-aHanu3a un HaxaTb KHOrMKY = CoxpaHuTb NaHenu UHCTpyMmeHToB Pann (KomaHaa MeHH
®aunn / CoxpaHuTb...).

14. [llepedaya KOHeYHO-31IeMeHmHouU cemku 8 Modysb APM Structure3D

HeobxogumocTtb nepegayn mogenu B APM Structure3D MOXeT BO3HUKHYTb, HanpuMep, Ans pacyeTa
KOMOVHUPOBaHHbIX KOHCTPYKLWUIA, BKITHOYAIOLWMX CTPEXHEBBIE, NNAacTUHYaTble U TBEPAOTENbHbIE 3NIEMEH-
Tbl. Co3pgaHHasa KO-ceTka BMecCTe ¢ AeVCTBYHOLLMMM HA MOAESb HAarpy3kamu 1 3agaHHbiMK onopamu (Mnu
0e3 HMX) MOXeT ObITb COXpaHeHa B OTAENbHOM channe, a 3aTeM MMMOPTMPOBaHa B MOAYIb MPOYHOCTHO-
ro pacyeta APM Structure3D. MoxHO Takke nepefaTb NOCTPOEHHYO MOoAeNb HenocpeacTseHHO B APM

Structure3D 6e3 ee NPOMEXYTOYHOro COXpPaHEHUS.
Onsa nepepauun KO-cetkn B Mmogyns APM Structure3D HaxXMmaeMm KHONKY = Mepepatb K3 ceTky B

APM Structure3D, pacnosioXXeHHYI Ha naHenu MHCTPyYMeHToB YnpaBneHue. Bcneg 3a 3TuM 3anycka-
etcs mogyrnb APM Structure3D ¢ OTKpbITOM B HemM K3-ceTKo MOAEenNu ¢ MpUIOXEHHbIMU Harpy3kamu m

YCTaHOBJ1I€EHHBLIMU ONOPaMU.



