[Tpumep 9. PacdeT KOHCTPYKIIMHU HA TPYHTOBOM OCHOBaHUHM C MpUMEHEHHEM HOBoM cucteMbl [ PYHT

Mpumep 9. PacyeT KOHCTPYKLUMN HA FPYHTOBOM OCHOBaHUMU C NPUMEHEeHUeM HOBOW CUCTEMbI
FPYHT

Uenwu n 3apaum:

e MPOAEMOHCTPUPOBATL NPOLEAYPY NOCTPOEHUS PACYETHOM CXeMbl Kapkaca C UCMoNb30BaHMeM abCoMOTHO KECTKUX
Tern, MOOENMPYIOLLMX KECTKNE COeOMNHEHNS! SNIEMEHTOB KOMOHH W NIuT;

e oOKa3aTb TEXHOMOMM MOAENMPOBAHNS MHOTOCIIOMHOrO OCHOBaHUA 1 onpeaeneHns koaddguumneHtos noctenu C1
1 C2 no gaHHbIM reonorm4ecknx N3biCKaHui;

e [oKasaTb TEXHOIMOIMIO 3aaHnsA Harpy3oK, BKNOYas AOMNONHUTENbHbIE Harpy3ku OT COCEAHUX 34aHuiA, nNpu
onpegeneHmmn KoadULNEHTOB NocTeNu.

UcxopHble pgaHHbIe:

YKene3obeToHHas nNnuTa nepekpbITUsi C pa3mepamMm B OCSIX KOJNIOHH 4 X 6 M, TonwmHon 150 mMm.
YKenesobeToHHasa pyHAaMeHTHasi NnNuTa ¢ pa3aMepamMm B OCSIX KOFIOHH 4 X 6 M, TonwmHon 500 Mm.
>Kene3obeToHHbIE KONOHHbI MPSAMOYrofNbHOro ceyveHus ¢ pasamepamu 400 x 800 mm.

BbicoTa kapkaca — 3 m.

PacueT nponsBoguTca s CETKU NAUTbI NepeKpbITUSA C pasmepamMm KOHeYHbIX anemeHToB 0.2 x 0.2 M 1 ceTkn
dyHOameHTHoN NnuTel ¢ pa3mepamm K3 0.4 x 0.4 mun 0.4 x 0.2 m (puc.9.1).

Harpysku:

e 3arpyxeHue 1 — cobCTBEHHBIV BEC KapKaca;

e 3arpyxeHuie 2 — NOCTOsIHHas paBHOMEPHO-pacnpefeneHHas Harpyska g, = 0.5 T/M?, NPUNOXKEHHAs Ha NANTY
nepeKpbITUs;
NocTosHHasA paBHOMEepHO-pacnpefeneHHas Harpyska g, = 1 T/M? N NOCTOSIHHAA COCPEAOTOYEHHAas BepTHKarbHas
Harpy3ka P = 100 T, npunoxeHHble Ha dyHOaMEHTHY0 NnuTy (prc.9.2, 3arpyxeHue 2).

e 3arpyxeHue 3 — cocpeoTOMEHHas ropM3oHTanbHasa Harpyska F = 2 T, npunoxeHHas Ha NAnTy NepekpbITUA
(pnc.9.2, 3arpyxenue 3).
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Onga Toro 4Tobbl HavaTb paboTty ¢ MK JINPA, BeinonHuTe cneaytollyto komaHay Windows:
Myck = lMporpammel = Lira Soft = JIUPA 9.4 = JIUPA 9.4.

Ortan 1. Co3gaHne HoBOM 3agaum
#* [Insi co3gaHns HOBOW 3afayn BbINONHUTE NYHKT MeHo Pann = HoBbIN (kHomMka Ha naHenu MHCTPYMEHTOB).

* B nosisuBlueMcs Avanorosom okHe MpusHak cxembl (puc.9.3) 3aganTe criegytoLyne napameTpsbil:
= Ms co3gaBaemMon 3agaun — Mpumep9 (LWndp 3agaym No yMonyaHuo CoOBMagaeT C MMEHeM 3adadn);

= Mpu3Hak cxembl — 5 — LLlecTb cTeneHen cBo6oAabI B y3ne.

* [ocne 3TOro WenkH1Te Nno KHomMke —MNoaTeBepauTsb.

lNpMaHak cxemru (%)
Mran sanaum |I'I|:|HME|:|E|
Wuepp sagaum |I'I|:|HME|:|E|

JnucaHue sanaqu
[ao 255 curMEonoE]

" 1 - [Ee cTeneHy cEofonkl B Ysne [0Ea neperew eHWa) <02
2 - Tpu cTeneHy ceofoabl B YSne [AEa NepeMeWEHWA W NosopoT] #02

3 - Tpu cTeneHH ceofoabl B YSne [MepereLleHI1e W AEa nosopoTa) =0

B

4 - TpK cTeneHW cEOAOOE! B YSNE [TPM NEpErELLEHHA]

T

5 - llecTe cTENEHEN CEOOOOL! B Y3iNE

[¢v] [xX] [2]

Puc.9.3. [lnanorosoe okHo Mpu3Hak cxembl

=

Co3aaHue reoMeTpuYeCcCKoOM cxeMbl KapKkaca

Or1an 2. Co3pgaHue reomeTpUYeCcKom cxeMbl Kapkaca

CospgaHve dyHOaMEeHTHOW NMNUTbI

# C nomoubto MeHio Cxema = Co3gaHue = PerynsipHble cpparMeHTbl U ceTu (KHomMka
BbI30BUTE Ananorosoe okHo Co3gaHme NNockux oparMeHToOB U CeTen.

Ha naHenu MHCTPYMEHTOB)

* B aTOM OKHe nepeﬁ,qme Ha 4eTBEepTYH0 3aKnaaky FeHepauuﬂ NNATDbI.

#* 3apalite War KOHEYHO-3/IEMEHTHOW CETKM BOOSb NEPBOW U BTOPOW OCEN:

= Lllar Bgonb nepson ocu: LLlar Bgons BTOopon ocu:
L(m) N L(m) N
04 19 04 1

= OcTanbHble napameTpbl NPUHUMAOTCA NO YMon4yaHuto (puc.9.4).

#* [Nocne 3Toro WenkHUTE Nno KHomke — MpumeHuTL.
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CozpnaHye NAOCKHE PpParMeHTOE M ceTen %]
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Puc.9.4. [lnanoroesoe okHo Co3paHue NNockux oparMeHToB U ceTen

BblBOA Ha 9KpaH HOMEPOB Y3I10B

I"'"
# BbINonHUTe NyHKT MeHio Onuumn = dnarn pucoBaHus (KHomka Ha naHenu UHCTPYMEHTOB).

# B gnanoroeoM okHe MokasaTtb (puc.9.5) neperignuTe Ha BTOpYto 3aknaaky Y3nbl n yctaHoBuTe dnaxok Homepa
y3noB.

# [Nocne 3TOro LWenkKHUTE No KHOMKe E — NepepucosaTsb.
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Punc.9.5. [lnanoroeoe okHo MNokasatb

# [Mepekniounte cxemy B Npoekumto Ha nnockoctb XOY ¢ nomollbio MeHto Bug = Mpoekuusa Ha nnockoctb XOY

(kHOMKa Ha NaHenn NHCTPYMEHTOB).
MonyyeHHbIN doparMeHT cxeMbl NpeacTaBneH Ha puc.9.6.
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Puc.9.6. Hymepauums y3noe pac4eTHON cxeMbl yHAAMEHTHOW NANTbI

CospgaHne abcomnTHO XECTKUX Ten B MYHOAMEHTHOW NnuTe

# C nomoLbio MeHio Cxema = ABCOSIOTHO XXecTKoe Teno (KHOomMka Ha naHenn MHCTPYMEHTOB) BbI3OBUTE
AvanoroBoe okHo AGCOMIOTHO XXecTKue Tena.

* BbINnonHUTe NyHKT MeHio Bbi6op = OTMeTka y3noB (kHomka . Ha NaHenu UHCTPYMEHTOB).

# C nomMoLlblo Kypcopa BblAenuTe Ha CXeMe NINTLI y3nbl CTLIKOBKM yHOAAMEHTHOW NnnTbl U AGCONMIOTHO XKeCTKOro
Tena 1 Ne 22-24, 42, 44, 62-64 (y3nbl OKpalLMBaOTCA B KPaCHbIW LIBET).

.

o
o
=" OmmemkKa y31108 8bIMO/IHIeMCS C MOMOUbI0 OOUHOYHO20 yKa3aHUsi KypCOPOM UMu pacmsiaugaHUueM 80KpYy2
HY)HbIX Y3108 "pe3uH08020 OKHa".

# B ananoroBoM okHe AGCOMIOTHO XeCcTKue Tena ycTaHoBUTe oraxok YkasaTb 6a3oBbIn y3en.
#* Ha cxeme nnuTbl ykaxxuTe Kypcopom Ha y3en Ne 43 (y3en okpalumBaeTcs B pO30BbI LBET).
# B ananoroBoM okHe AGCOMIOTHO XeCcTKue Tena LLeNkH1Te No kHornke B cnucok.

#* 3areMm LIenKHUTE No KHomke — MpumenuTb (pnc.9.7).
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AGCONNTHO ¥ECTKHME Tena x]

Hoanure Ysnel M3 HECTKUR TEn | .I?«:Pﬁ

JanaHue atconioTHD HECTEMY TEN

CMETYME HECTEMA TEN 1 j

Cnucok ysnos
22-24 42 44 B2-64

Ykazar Gas0Beli Ysen

M2 yzna |43 » |

| DTMETHTI:| Hpanre |

Puc.9.7. [lnanorosoe okHo AGCONMIOTHO XeCcTKue Tena

# [Mocne 3Toro B AnanoroBoM okHe AGCOMIOTHO XecTKue Tena nepeknounte CUeTUYUK XKEeCTKUX Ten Ha 2.

# [pwn ycTaHOBNEHHOM hraxke YKkasaTb 6a30BbIl y3es, Ha cxeMe MinTbl yKaxknTe Kypcopom Ha y3en Ne 58 (ysen
OKpaLLMBaeTCs B PO30BbIN LBET).

# BbInonHuTe NyHKT MeHo BbiGop = OTMeTKka y3noB (kHomnka . Ha naHenu MHCTPYMEHTOB).

# C nomoLLbio Kypcopa BblAenuTe Ha CXxemMe MnuTbl y3ribl CTbIKOBKM (OyHAAMEHTHOW NinTbl U AGCONMOTHO KeCTKOro
Tena 2 Ne 37-39, 57, 59, 77-79.

* B guanoroBom okHe AGCONIOTHO XXeCTKue Terna LenkHUTE Mo KHonke B cnucok.

#* 3arteMm LenkHUTe no KHomke - anIMeHVITI:.

# [Mocne 3Toro B AnanoroBoM okHe AGCONIOTHO XecTKue Tena nepeknounte CUeTUYUK XKeCcTKUX Ten Ha 3.

#* [pw aKTUBHOM MyHKTE MeHI0 BbiGop = OTMeTKa y3noB (KHOMkKa Ha naHenu MHCTPYMEHTOB), C NOMOLLbIO Kypcopa
BblOENUTE Ha cXxeme NAUTbI y3rbl CTLIKOBKU (hyHAaMEHTHOM NNnTbl 1 AGCOMIOTHO XecTkoro Tena 3 Ne 242-244, 262,
264, 282-284.

B ananorosom okHe AGCOMIOTHO XXeCTKUe Tena yCTaHoBUTE hnaxok YkasaTb 6a3oBbIN y3en.
Ha cxeme nnuTbl ykaxuTte KypcopoM Ha y3en Ne 263.

B nonanoroBom okHe AGCONIOTHO XXeCcTKue Tena LLenkHUTe rno kHonke B cnucok.

¥ ¥ ¥ ¥

3aTeM LenKkHUTE No KHOMKe - anIMeHVITI:.

Mocne atoro B AnanoroBom okHe AGCOMIOTHO XXeCTKUe Tena nepeknounte CYeTUYUK XKeCTKUX Ten Ha 4.
Mpu ycTaHoBNEHHOM dnaxke YKasaTb 6a30BbIN y3€es, Ha CXeMe NInTbl YKaKnTe Kypcopom Ha y3en Ne 278.

BbinonHute nyHKT MeHio BbiGop = OTmeTka y3noB (kHomnka . Ha naHenu MHCTPYMEHTOB).

¥ ¥ ¥ ¥

C nomoLLbio Kypcopa BblAENUTE Ha CXeMe MNNTbI y3ribl CTEIKOBKU (yHAAMEHTHOW NnuThl 1 AGCOMOTHO XKEeCTKOro
Tena 4 Ne 257-259, 277, 279, 297-299.

* B ananoroBoM okHe AGCONIOTHO XXeCcTKue Tena LLenkHUTe rno kHonke B cnucok.

#* 3arteMm LUenkHUTE No KHomke - anIMeHVITI:.

CosgaHne NnnTbl NEPEKPLITUSA

# C nomoubto MeHio Cxema = Co3gaHue = PerynsipHble ¢pparMeHTbl U ceTu (KHomMka
BbI30BUTE AManorosoe okHo CospaHme Niockux pparmMeHToB u ceten (pnc.9.4).

Ha naHenu MHCTPYMEHTOB)

# B atom okHe nepenguTe Ha 3aknagky FeHepauusa NAUTLI.
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# [anee B none eeoga KoopanHaTbl nepBoro y3ana cHumuTe graxok YkasaTb KypcopoM U 3ajaiiTe KoopanHaThbl
MPYBSA3KW B NPOCTPaHCTBE NepBoro yana gparmMeHTa:

n X(M)  Y(M) Z(m)
0.2 0.2 3.
# 3apaiiTe Lwar KOHEYHO-3NEMEHTHOW CETKM BAOMb NEPBON Y BTOPOMN OCEN (YAAnNuUB NULLHME CTPOKK):

= Lllar Boone nepsou ocu:  Lar Boons BTopon ocu:
L(m) N L(m) N
0.2 36 0.2 24

#* [Nocne 3TOro WenkHUTE No KHomMke @ - anIMeHMTI:.

CospaHne abcontoTHO XECTKMX Ten B NIANTE NepekpbITUS

# CHumWuTe BblAerneHve y3noB ¢ NOMOLLbI0 MeHio Bbibop = OTMeHa BblgeneHus (KHOMkKa IE Ha naHenm
WHCTPYMEHTOB).

# BbInonHuTe NyHKT MeHo BbiGop = OTMeTka 6noka (kHomnka . Ha naHenu MHCTPYMEHTOB).
* YkaxunTte Kypcopom Ha No6on y3en unv anemMeHT BHYTPU CXEMbI.
* B nosismBLIeMcs Ananorosom okHe Bblibop 6noka Bbiaenunte kypcopom ctpoky Bnok Ne 2 (punc.9.8) n wenkHuTe no

— NopTBEpANTD (Y3I1bl U 3NEMEHTHI NIUTbI NEPEKPLITUSI OKPACUITUCE B KPACHLIN LIBET).

BuGop 6noka

B ok M 1

KHOMKe

L] [X]

Puc.9.8. [lnanoroesoe okHO BbiGop 6Gnoka

# [Ina oToGpaxeHnsi Ha 3KpaHe TONbKO MIUTbI NEPEKPLITUS BLIMOIHUTE NYHKT MeHio Bug = ®parmeHTauums.
# BbINonHUTE NyHKT MeHo Bug = YBenuuutb (kHoMKa Ha NaHenu MHCTPYMEHTOB).

#* Ytobbl yBENUYMTL hparMeHT CXeMbl BblAENUTE €ro "pe3mHOBbIM OKHOM" Kak 3TO NnokasaHo Ha puc.9.9 (oTobpaxeHne
Ha 3KpaHe HY>KHOW YacTW YBENUYEHHOro dhparMeHTa CXeMbl OCYLLECTBMNSAETCS C MOMOLLBIO MOOC MPOKPYTKN).
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Puc.9.9. BoigeneHuve "pe3nHoBbIM OKHOM" doparMeHTa Cxembl

N

# C nomoLbio MeHio Cxema = ABCOMIOTHO XecTKoe Teno (KHomka Ha NaHenn MHCTPYMEHTOB) BbI30BUTE
Avanorosoe okHO ABGCOMIOTHO XXeCcTKne Tena.

# B 3TOM OKHe nepekrtounTe CYeTUYUK KeCTKUX Ten Ha 5.
#* BbInonHute NyHKT MeH0 BbiGop = OTMeTKa y3noB (KHomMKa . Ha naHenu MHCTPYMEHTOB).

# C nomoLLbto Kypcopa BblAenuTe Ha CXeME MNMUTbI Y3rbl CTLIKOBKM MIWUTLI NEPEKPLITUS 1 AGCOMIOTHO XecTkoro Tena 5
Ne 359-363, 396, 400, 433-437.

# B ananoroBoM okHe AGCOJSIHOTHO XXeCTKMe Terla C MOMOLLBIO Kypcopa ycTaHoBUTE hriaxkok YKasaTb 6a3oBbin y3ern.
# Ha cxeme nnuTbl ykaxuTte Kypcopom Ha y3en Ne 398.

* B gnanoroBom okHe AGCOMIOTHO XXeCTKMe Tena LLEeNKHUTE No KHorke B cnucok.

# 3aTeM LenKHMTE NO KHOMKe — MNpumeHnTb.

# AHanornyHo npeabloyLwmM onepauusim 3aganTe:

m y37bl CTLIKOBKU NANTbI NEPEKPLITUS 1 AGCOMIOTHO XecTkoro Tena 6 Ne 389-393, 426, 430, 463-467 ¢ 6a30BbIM
y3nom Ne428;

® y3rbl CTLIKOBKM NAWTLI NepekpbiTus n AbcontoTHO xecTkoro Tena 7 Ne 1099-1103, 1136, 1140, 1173-1177 ¢
6a3oBbiM y3nom Ne1138;

® y3rbl CTLIKOBKM NAWTHI NepekpbiTus n AGcontoTHO xecTkoro Tena 8 Ne 1129-1133, 1166, 1170, 1203-1207 ¢
6a3oBbiM y3nom Ne1168.
# 3akpoiTe gnanoroBoe okHo AGCOMIOTHO XeCTKMe Tena LUEeNYKoM Mo KHOmMKe X —3aKpbIThb.

i
#* CH/MWTe BblaeneHue y3noB ¢ MOMOLLLI MeHo BbiGop = OTmeHa BblaeneHus (KHoMka Ha naHenu
WHCTPYMEHTOB).

#* [pw aKTUBHOM MyHKTE MeHi0 BbiGop = OTMeTKa y3noB (KHOMKa Ha NaHenun MHCTPYMEHTOB) Bblaenunte
Haxoasimecst BHyTpM abCONOTHO XKECTKMX Ten yanbl NnuTbl nepekpbitns Ne397, 399, 427, 429, 1137, 1139, 1167,
1169.

# Ypanute BblAENEHHbIE Y3nbl C MOMOLLLI0 MeHI0 CxeMa = KoppekTupoBka = YaaneHue (KHoMka IE Ha naHenu
WHCTPYMEHTOB).
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YnakoBka cxembl

# C nomoubto MmeHio Cxema = KoppeKTupoBKa = YnakoBKa cXeMbl (KHOMKa Ha naHenu MHCTPYMEHTOB) BbI30BUTE

Ananorosoe okHO YnakoBka (pnc.9.10).

#* B 3TOM OKHEe LLENKHUTE MO KHOMKe IZ — NoaTBepAUTL (YNakoBka CXeMbl MPON3BOAUTCA ANSA CLUMBKM COBMaAatoLLnX
Y3II0B M 3NIEMEHTOB, a Takke AN 6e3B03BPaTHOrO UCKMIOYEHUS U3 pacYeTHON CXEMbI YAaneHHbIX Y3r0B U 31EMEHTOB).

| YUnakoeka ()

CWHEKA
[v BEnonHHTE CLUMERY

0.0001 M TOMHOCTE CLWHEKH

[ He WHEATE 3NEMEHTE! © PESHEIMA THMNAMH HECTHOCTH
[ He cwHEaTE ¥3nbl © 00 BEANHEHHEN NEPEMELLEHHA
[ He cwHEaTE ya3nk! #ECTKHY TEN

* /na Bced cxembl

. Fpome EeIAENEHHEX ¥3N0E H 3INEMEHTOE

MCKAHIHHTE M3 PACHETHON CXemsl
[ 'BHcAqmMe’ y3nbl
¥ % aneHHEIE Y30k H ANEMEHTE
[ HeMononesyemsle ¥eCTKOCTH
[ HeMononssyemsle FEynnel o0 beAHHEHHS

Moy NEHOCTE KOOPAMHAT YEN0E
[ MpHEECTH KOOPAMHATEI Y3N0E K MO4YNH

Iiﬁ

[ BrimonHATe JAETOCOXPIHEHHE NEPed HAYANOM YNakoBkKH

FAFE

Punc.9.10. lnanorosoe okHO YNakoBKa cxeMbl

[JobaBneHune KONTOHH

> [lns npegcTaBrieHnsl pacyeTHOW CXEMbl B U3OMETPUYECKO MPOEKLMU BbINOMHUTE NYHKT MeHio Bug = U3omeTpus

(kHonkKa Ha naHenn MHCTPYMEHTOB).

# BoccTaHoBUTE UCXOAHbIV pa3Mep pacyeTHOW CXeMbI NOCIEe BbINOMHEHUS onepaumn YBenu4uTb C MOMOLLbIO MEHIO
Bup = UcxogHbln pasmep (KHomMka @ Ha NaHenu MHCTPYMEHTOB).

# C nomoubio MeHto Bbibop = Monu®unbTp (kHoMka Ha naHenu MHCTPYMEHTOB) BbI30BMTE ANanoroBoe OKHO
Monu®unbTp.

#* B 3TOM OKHE Npwu aKTMBHOW 3aknagke PunbTp ANA y3noB ycTaHoBUTE donaxok Mo Homepam y3noB 1 B
COOTBETCTBYIOLLEM MOSe Yepes 3ansATyo unv npoben BBeguTe crneayowme Homepa yanos 43, 58, 263, 278, 397, 425,

1133, 1161 (pnc.9.11).
#* [Nocne 3Toro WenkHUTE Nno KHomke — MpumeHnTL.
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PuneTp ANA Y2noe ()

Bm| A ||
Mo HoMEepaM Y3NoE
v |,58,263,278,397,425,1133,1161

Mo cEAzAM
N B B
B B B

Mo 0B beAWH.NEpEMEW,. Mo M2 . T,
= I— || =

Mo KoopAHHATAaM

ToYHOCTE
-
% | DX |
Y D |
z | bz |

[ NokaneHele ock yznoe

[ Cynepyznol
-

Puc.9.11. lnanorosoe okHO ®PUNbTP AnNsa y3nos

# 3akpoWiTe AnanoroBoe okHO ®UNbTP ANA Y3NOB LLEMNYKOM MO KHOMKe E — 3aKpbITb.
#* BbINonHUTe NyHKT MeHio Bupg = ®PparmeHTaums.

* [anee c nomoLublo MeHio Cxema = KoppekTupoBka = [l06aBUTb aneMeHT (KHormnka Ha naHenu UHCTPYMEHTOB)
Bbl30BUTE Ananorosoe okHO [Jo6aBUTb anemMeHT (pnc.9.12).

# [lobaBbTe cTepxxHU Mexay yanamu Ne 43 n 397, 58 n 425, 263 n 1133, 278 1 1161, ykasaB nocnegoBaTesibHO
KYpCOpPOM Ha 3Tv napbl Y3108 (Npy 3TOM MEXAy HUMUW NPOTArMBaeTCs pe3vHOBas HUTb).

ﬂ.DﬁﬂBHTb ANEHMEHT
N l P e ]_,_%]ﬁL]
JofaEWTE CTERHEHE _?I

HkazaTe Yzl Kypoopord
[v YyuThIEaTE NpOMERYTONHEIE YS!

Puc.9.12. lnanorosoe okHo lo6aBUTb 3NeMeHT

#* BbINonHMTe NyHKT MeHio Bup = BoccTaHOBNEHUEe KOHCTPYKLUUK.

CoxpaHeHre NHdopMaLnK O pac4eTHOM cxemMe

# [Ins coxpaHeHus1 MHopMaLIMM O PaCHETHOW CXxeMe BbINOSHUTE NYHKT MeHto Pann = CoxpaHUTb (KHOmMKa . Ha
naHenu MHCTPYMEHTOB).

#* B nosisuBLlemMcs AnanoroBom okHe CoxpaHuUTb Kak 3ajanTe:
= uma 3agayn — Mpumep9;

m nanky, B KOTopyto bygeT coxpaHeHa aTa 3agadya (Mo ymonyaHuio Bblbupaetca nanka — LData).

* LLlenkHnTe no kHonke COXpaHUTb.

=

3apaHue rpaHUYHbIX YCITOBUMN

Ortan 3. 3agaHue rpaHUYHbIX YCNOBUM
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BbloeneHnune y3noB onupaHma yHOaMEHTHOW NNnNTbI

#* BbINonHUTE NYHKT MeHio Bbibop = OTMeTKa 611oKa (kHomnka Ha naHenu MHCTPYMEHTOB).
* YkaxuTe Kypcopom Ha Nntobon y3en unm anemeHT oyHAaMEeHTHOW NINUTbI.
# BbInonHuTe NyHKT MeHo Bup = ®parmeHTaums.

#* BbInonHute NyHKT MeH0 BbiGop = OTMeTKa y3noB (KHomMka . Ha naHenu MHCTPYMEHTOB) U BbiAeNnTe BCe y3nbl
byHAAMEHTHOW NANTHI.

# [lanee NOBTOPHO BbiAENUTE y3rbl abCONMOTHO XKeCTkMx Ten Ne 22 — 24, 42 — 44, 62 — 64, 37 — 39, 57 — 59, 77 — 79, 242
— 244, 262 — 264, 282 — 284, 257 — 259, 277 — 279, 297 — 299, 4T06bI CHATL Bbl4ENEHMNE C 3TUX Y3M0B.

3agaHuve rpaHnYHbIX YCNoBum

# C nomoLbto NyHKkTa MeHio Cxema = CBA3M (KHOMKa IE Ha NaHenn NHCTPYMEHTOB) BbI3OBUTE ANANOrOBOE OKHO
CBsA3un B y3nax (pnc.9.13).

# B 3TOM OKHe, C NOMOLLIbI0 YCTAHOBKM (hriaXKkoB, OTMETbTE HanpaBleHust, Mo KOTOPbIM 3anpeLleHbl nepeMeLLeHns
y3nos (X, Y).

# [Mocne 3Toro WenkHUTE Mo KHOMKe — MNpuMeHUTb (Y3nbl OKpaLIMBaOTCHA B CUHUI LBET).

Cesazu B yanax (%X

A ||

HazHauTe ceazu

S U
2 S I U ¢
[z I Lz

][ X][2

Puc.9.13. Juanoroeoe okHo CBA3M B y3nax

# BbInonHuTe NyHKT MeHio Bug = BoccTaHOBNEHUe KOHCTPYKLMN.

# BbInonHuTe NyHKT MeHio Bbi6op = OTMeTKa y3noB (KHomka . Ha NaHenu UHCTPYMEHTOB), YTOObI CHSATb aKTUBHOCTb
C ofnepauunn BbiAeNeHUs! y3roB.

OTkntoYeHne 0TOOpaXKeHNS HOMEPOB Y3N0B Ha PACYETHOW CXeMe

# B ananoroBoM okHe MokasaTb Npu akTMBHOW BTOPOW 3aknaake Y3nbl CHUMuTe hnaxok Homepa y3nos.

# [Mocne 3Toro WenkHUTE Mo KHOMKe E — Nepepucosatsb.
Mony4yeHHasa pacyeTHas cxema npeacrasneHa Ha puc.9.14.

00000 4
L3 e e | oy

e
R R e e
e aa £
S
! i
! 1
! i far famr
i e famr
far e
A 1 i
far i furfard
far a3 e e famrfard

! oy
1 0

o e
UﬂﬂﬂﬂﬂﬂﬂgE’E?__.-'E’E’UE’E’E’UE’E’E’EEEESEEESEEESE
A i i
A T R R e e I R e T,
T ;_- .

F F I i7
f!’!’!!
Ay

Jr’_f

LA
Puc.9.14. PacueTHasa cxema kapkaca
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=

3apaHue XKeCTKOCTHbIX napamMmeTpoB 3yfieMeHTaM KapKaca

Ortan 4. 3agaHue XeCTKOCTHbIX napamMeTpoB 3JieMeHTaM KapKaca

dopMrpoBaHME TUMOB XKECTKOCTH

# C nomoLubto MeHio YKecTKocTn = KeCTKOCTU 3NeMEHTOB (KHOMKa Ha MaHenu MHCTPYMEHTOB) BbI3OBUTE
Avanorosoe okHo KecTkocTu anemeHToB (pnc.9.15).

> B aTOM OKHe LLieNnKHMUTEe Mo KHomnke lo6aBUTb AnA TOro, YTo6bl BbIBECTM CMUCOK CTAHAAPTHBIX TUMOB CeYEHMUIA.

> Bb|6ep|/|Te OBOVIHbLIM LLETYKOM MbILLM HA SfIEMEHTE rpacbwquKoro Cnuncka Tmn ceveHuns prc (Ha 3KpaH BbIBOOUTCA
aunanoroBoe OKHO A5d 3aAaHnsA XXeCTKOCTHbIX XapaKkTepUucTUuk Bbl6paHHOFO TMna cequvm).

KX ECTKOCTH 3NEMEHTOE [E]
HazHaq4eHHEe INEMEHTAM CXEMEI

TEKYLLHA THN #ECTEOCTH ] I EE l

| 1. Bpwc 40 = 80 MnacTHHYaTEIE, 0O BEMHEIE, YHCNEHHEIE

N
OTMETHTb| Ha3Ha‘-IHTb| OTHEHHTE | @ Q

CNHCOK THNOE #ecTKOCTEH MNacTHHEl OB bEMHbIE 13
1. Bpyc 40 % 80

o2l 2 Mnacthna H50

o2l 3 Mnacthna H 1S [:]

HecTanaap... TOHEOCTEHHOE

CEYEHHE CEYEHHE
EF=.| EF=.|
K=l K22
YHECNEHHDE YHECNEHHDE
WCTAHOEMTE KAk TEKYLWHA THN | EF=.| EF= |
MpocMoTp == | MaMEHHTE = = | K23 K= 4

YHCNEHHOE YHCNEHHOE
K.onHMpoEaHHe | ¥AanKTE |

|?= || ? | | X | AoBaBHTE < < | EF=.) EF=.) w

Puc.9.15. [lnanoroeoe okHO XXeCTKOCTU 3f1IeMeHTOB

# B gnanoroBoM okHe 3agaHue cTaHAapTHoro ceveHus (puc.9.16) 3agaiite napameTpbl ceveHus bpyc:
= moaynb ynpyroct — E = 3e6 T/M2 (Npu aHrnWIACKOI packnaake KnaesnaTtyphbi);
m reomeTpuyeckme pasmepbl — B =40 cm; H = 80 cwm;
m yJenbHbIi Bec Matepuana — Ro = 2.75 1/m3.

# YT06bl YyBUOETH 3CKN3 CO34aBaEMOro CEYEHMUsI CO BCEMM pasmepamu, LenkHUTe no kHonke HapucoBaTb.

* [ns BBOAA AaHHbIX LEMNKHUTE MO KHOMKe — NoaTtBepauThb.
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JanaHWe cTaHAapTHORD CEYEHHSA ()

E 3eb T /1t I

g0.00

=18 275 o 40.00

HyeT HeaMHERHOCTH - Hapucosars

K.oraraEHT apIii =5

] (%] [2]

Puc.9.16. [lnanoroeoe okHo 3agaHue CTaHA4APTHOroO ceyeHus

YHyet coeura [

> [anee B ananoroBoM okHe XKeCcTKOCTU 3NeMeHTOB B OB1UGMOTEKe KECTKOCTHbIX XapakTEePUCTUK LLENKHUTE NO TPEeTbEN
3aKnagke 4YncrieHHoro onnmcaHuna XXecTtkoCTw.

# BblbepuTe ABOMHbLIM LLEYKOM MbILLKN Ha 3neMeHTe rpadnyeckoro crnmcka tmn ceveHust MnacTuHbl.

# lMocne aToro B AnanoroBoM okHe 3agaHue XecTKOCTU Ans nnacTuH (puc.9.17) 3aganTe napameTpbl CeYEHUS
MnacTuHbl (4N PyHAAMEHTHOW NNNTHI);

= Moaynb ynpyroctn — E = 3e6 1/m?;
m Koad. NMyaccoHa —V = 0.2;
s TonwmHa— H = 50 cwm;

® yAenbHbIi Bec MaTepuana — Ro = 2.75 1/m8.

* [ns BBOAA AaHHbIX LEMNKHUTE MO KHOMKe — NoaTtBepauThb.

JanaHWe ¥ecTEDCTH ANg NAacTHH ()

E |36 om
v oz

I TR
Ro [278 o

Hyer HeauHeRHOCTH [

Tun k3
- |
c |
K.oraraEHT apIii =5
| |
v (%] [2]

Punc.9.17. Ananorosoe okHO 3agaHue XXeCTKOCTU ANS NNacTuH
# 3aTeM B AManoroBom okHe XKeCTKOCTU 3/1IeMEeHTOB B CMMCKE TUMOB KECTKOCTEN C NOMOLLLIO Kypcopa Bblaenute
ctpoky 2.NMnactuHa H 50 u wenkHuTe no kHonke KonnposaHue.

# [locne aToro B CNMCcKe TUMOB XecTkocTen Bblgenute cTpoky 3.MnactuHa H 50 1 wenkHuTe no kHornke U3MeHUTb.

13
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# B gnanorosom okHe 3apaHue KecTKOCTU ANA NAACcTUH U3MEHNUTE crefytolme napameTpbl cedeHns MnacTuHbl (ons
MAUTLI NEPEKPLITUS):

m TonwmHa— H = 15 cm.
#* [1na BBOAA AaHHbIX LENKHUTE MO KHOMKe — MNopTBepAnTL.

#* YT06bI CKPbITb BUBNMOTEKY XXECTKOCTHBIX XapakTepUCTUK, B ANaNoroBoM okHe XKeCTKOCTU 31IeMeHTOB LLENKHUTE Mo
kHornke [lo6aBUTb.

HasHayeHwne XeCTKOCTeln anieMeHTaM kapkaca

#* B gnanoroBom okHe XKeCTKOCTM afIleMEeHTOB B CMICKE TUMOB XXECTKOCTEN BblAenMTe KypcopoM Tun xectkoctn 1.Bpyc
40x80.

#* LenkHnTe No kHonke YCTAaHOBUTb KaK TeKYLUI TUN (Npy 3TOM BblBpaHHbIA TUN 3anucbiBaeTCs B OKHe
pefakTnpoBaHusa TeKyLWun TN XXeCcTKOCTU. MOXXHO Ha3HaYMTb TEKYLLMI TUM XKECTKOCTU OBOMHbBIM LLENYKOM Ha CTPOKe
cnucka).

# BbINONHUTE NYHKT MeH0 BbIGop = OTMeTKa BepTUKarnbHbIX 3/1IeMEHTOB (KHOMKa . Ha NaHenu UHCTPYMEHTOB).

# C nomoLLbto Kypcopa BblAenuTe BCce BEPTUKASIbHBLIE 3NIEMEHTbI CXEMbI (BblAENEHHbIE 3NIEMEHTHI OKpaLLMBaOTCS B
KpacHbIV LBET).

\

r— e

_—

=" Ommemka 311eMeHmMo8 8bIrOTHAEMCS C MOMOWbI0 OOUHOYHO20 yKa3aHUsI KypCOpOM Uu pacmsiaugeaHuem
BOKPY2 HYXHbIX 351eMEeHmMo8 "pe3uHo8020 OKHa".

¥

B omanoroBom okHe XXeCTKOCTM 31eMEHTOB LLEeNKHUTE Mo KHonke HasHauuTb (C 3N1eMeHTOB CHMMaEeTCA BblaeneHune.
OT0 cBMAETENBLCTBO TOrO, YTO BblAENEHHBIM 3fIEMEHTaM npuceBoeHa TeKkyllada )KeCTKOCTb).

[anee B 3TOM e OKHe B CMMCKE TUMOB XECTKOCTEN BbiAenuTe Kypcopom Tun xecTtkoctu 2.MnactuHa H 50.

LLlenkHnTe no kHonke YCTaHOBUTb KaK TeKYLLUM TUN.

BbinonHuTe nyHKT MeHio BbiGop = OTmeTka 6noka (kHomka Ha MaHenu MHCTPYMEHTOB).
YKaxuTe Kypcopom Ha nobon y3en nunm anemeHT yHaamMeHTHOM NNnTbI.

B ananoroBom okHe XKeCTKOCTU 311eMeHTOB LLENKHUTE Nno kHornke HasHaunuTb.

B cnvcke TMNOB XecTKoCTel BblaenuTe Kypcopom Tun xectkoctu 3.MnactuHa H 15.
LLlenkHnTe No kHomke YCTaHOBUTb KaK TeKYLUUMA TUM.

YKaxute KypcopoM Ha Mnobow y3en Unm 3neMeHT NInTbl NEPEKPbITUS.

B nmanoroBom okHe XKeCTKOCTM 3aneMeHTOB LLUEfKHUTE No kHonke HasHaunTb.

¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥

i
CHumuTe BblgeneHre y3noB ¢ NOMOLLbI0 MeHio Bbibop = OTMeHa BblgeneHus (KHoOMka Ha naHenm
WHCTPYMEHTOB).

& =

3apaHue napamMeTpoB yNpyroro oCHoBaHUA

Ortan 5. 3agaHue napaMmeTpPOB YNpPYyroro 0CHoBaHUA
#* YKaxuTe KypcopoMm Ha fobon y3en unm anemeHT pyHaaMeHTHOW NNnTI.

# C nomoubto MeHto XKectkoctu = KoadduumeHTsl noctenu C1, C2 Bui3oBUTE Ananorosoe okHo 3agaHue koadd.
CiucC2.

# B 3TOM OKHe, Npu ycTaHoBNeHHOM chnaxke MnacTuHbl, Ans 3agaHns ko3 OULMEHTOB NOCTENN BKIOYMTE paamo-
kHoMnKy MonyuuTb no moaenu rpyHTa (pnc.9.18) n B OTKpbIBLLEMCSA MoNe BBOAA 3aganTe:

m paBHOMEpPHO pacnpeneneHHas Harpyaka Ha nnuty Pz = 12 1/m2.

#* [Nocne 3TOro LWenkKHUTE No KHomMKe — MNpumeHnTs.
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JanaHue koaddg. Cl 1 C2 (%)
HazHauMTE: Ha 3 NEMEHTEI THNA:
[ CrepsHd
[v TnacTHHE!
[ Heysuyznoeee K3 53
[ OgHoyznoeele K3 54

K.o3 ppHUMEHTEI MOCTENM

* oaysuTe NO MOAEAM FpYHTE

Fz 12 T /1t

" HazHauutb

[+ [l1z L E
[+ L2z T AT

I Be oM

[ Huer Cly, C2p

Cly T/

Hron zoHe! rpyHTa

FOR [0 pa
4w [x] [2]

Puc.9.18. [lnanoroeoe okHo 3apaHue koadpcp. C1 n C2

i
# CHMMUTE BblaeneHne y3nos ¢ NOMOLLb0 MeHo BbiGop = OTMeHa BblgeneHus (KHomnka Ha naHenu
WHCTPYMEHTOB).

# 3akpoiTe gnanorosoe okHo 3agaHue koadpd. C1 n C2 wenykom no KHomke E — 3aKpbITb.

* 3akpoiiTe OnanoroBoe okHO 0ToGpaxeHus donaroB pucoaHus NMokasaTb LENYKOM MO KHOMKe |- 3aKpbITh.

3anyck cuctembl [PYHT

# [ns 3anycka cuctembl TPYHT BbinonHute nyHKT MeHto XXecTkocTn = Mopgenb rpyHTa.

# B nosieuBLueMcs Avanorosom okHe Mogenb rpyHTa (prc.9.19) npu BeibpaHHOM MeToae pacyeTa KoadprUNEHTOB
noctenu C1, C2 Metopa 3 1 3agaHHOM Ko duumneHTe rnybuHbl cxumaemon Tonwm 0.2 wenkHute no kHonke Cospatb
Mopgersb FpyHTa .

Monens rpyHTa (%)

MapaveTpel MOAENH FPYHTS
C0343TE MOAENE FPYHTS |

thain rpyHTa C*.5ld), CEABaHHBIA © TEKYWER
EEAEICIE S MoAKAKYHTE MOAEME FPYHTA |

' | |
MeTopn pacdeta C1, C2  |MeTog 3 -

K.oathbHMUHEHT rAvaHHEI IF

CHHMIEMOA TOMLWLM

Je.cd /] [%] [2]

Puc.9.19. [lnanoroeoe okHo Mogenb rpyHTa

[ He 0BHOENATE HAMPYSKK Ha FPYHT

# B HOBOM guanoroBomM okHe OTKpbITb dhainn mogenu rpyHTa (pnc.9.20) npy 3agaHHOM umeHu caiina Mpumep9
LLeNKHUTE MO KHomMKke OTKPbITh.

15
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OTKpHTE ¢ ain Hooe Ny FPYHTa

Manka: |_} LD ata j Eii v

| npuraep3

| npurep10

lD Example3. zid

lD grunt. zid

lD grunt_osn. zld

lD mat foundation:. zld
lD mat foundation3.zld

lD gl ld

Tun dakinoe: |EF'amnb| r0AEnes rpuHTa [* 2ld] ﬂ OrrieHa

Puc.9.20. JnanoroBoe okHO OTKpbITb ¢hann mogenu rpyHta

3agaHve napaMmeTpoB CETKU rpyHTa

e
# C nomoubto MeHio PegaktupoBaHue = CeTKM (KHOMKa Ha NaHenn MHCTPYMEHTOB) BbI3OBUTE AMANoroBoe OKHO
CeTku.

* B aTom okHe, Npu ycTaHoBrNeHHOM oraxke MepBas Touka, 3againTe koopauHaThl (M):

n X=-1;Y=-1.
# Tocne aToro 3agavite war ceTku (pnc.9.21):
s Bponb ocu X Bponb ocn'Y
BenwnuyuHa wara LWaros BenwnuyuHa wara LWaros
1 18 1 14.

* [lanee WeNKHUTE MO KHOMKe EI — MpumeHUTD.

ﬁ Cetka 1 ﬂ [ Bep:HAA [ m ]i

[v Mepeana Touka ﬁ
= |1
Yol
Hron o
NOEOpOTa 0.0 ﬂ

14

Boone oo Boone oo

Benuyuna wara| Waroe | BenvuuHa wara| Waroe

1.00 18 1.00 14

Punc.9.21. lnanorosoe okHo CeTku

# 3akpoWiTe gnanoroBoe okHo CeTKM LLeNYKOM MO KHOMKe |- 3akpbIThb.

3agaHve napaMeTpoB CKBaXXMH reosiorm4eckoro paspesa

[
# C nomouibto MeHio PepgakTupoBaHue = CKkBaXWHbI (KHOMKa ’. Ha NaHenn MHCTPYMEHTOB) BbI3OBUTE ANAnoroBoe
OKHO CKBa)XXWHBbI.

# B 3TOM OKHe Ansi CKBaXkuHbl 1 3aaliTe cnegyroLme napameTpbl:
m ycTtaHoBuTe (pnaxok KoopauHaThbl;
m 3aJanTe KoopauHaTbl CKBaXuHbI (M): X =2, Y = 6;

= C nomMoubto cyeTynka Homep UM n3 Tabnuubl XapakTrepucTrMKu rpyHTOB nepekntoynte Ha Homep UM 1;
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[Tpumep 9. PacdeT KOHCTPYKIIMHU HA TPYHTOBOM OCHOBaHUHM C MpUMEHEHHEM HOBoM cucteMbl [ PYHT

m B sivelike MMybuHa 3aneraHna 3agante BENUYUHY paBHyto 3 (M);

m LLENKHUTE NO KHOMKe OTO06pa3nTb U3MeHeHus Tabnuubl;
= C nomMoubto cyeTynka Homep UM n3 Tabnuubl XapakTepucTUKM rpyHTOB nepekntodnte Ha Homep UM 2;

m B fivelke MMybuHa 3aneraHnsa 3agante BENUYUHY paBHyto 5 (M);

m  UENKHUTE MO KHOMKe OT06pa3nTbL N3MeHeHus1 Tabnuubl;
= C nomoupto cvetynka Homep UM n3 Tabnuubl XapakTepucTUKKU rPyHTOB nepekntounte Ha Homep UM 5;

= B a4enke FnybuHa 3aneraHusa 3agante BenuUnHy pasHyo 15 (M);

m  LENKHUTE MO KHOMKe OT06pa3nTb N3MeHeHus1 Tabnuubl;

m OCTalnbHble NapameTpbl onpeaensoTcs aBTomaTndeckm (punc.9.22).

#* [Nocne 3Toro LWenkHUTE No KHomke — NMpumMeHnTL.

CrEBa%HHL

ﬁc CrEasuHa 1 [z ] 7

|_ Ku:u:up.u.HHaTbl
Adc.ote. (100,00
:‘ ycTeA
'y ytuqa |19.00
[+ Tafimiua 5
HDMEp Janato FnySuHy
I_:‘ J J o SaMEr aHHA

N |Hamerosatme Adc.orrd. |MowrocTe| TnyduHa
MOQOWER! [ CA0A | SaneraqHun

1 HaceinHof... q7.00 .00 .00

2 [Mecok... 95.00 2.00 5.00

5 TnuHa... I 85,00 10.00 15.00

Puc.9.22. [inanorosoe okHo CKBaXWHbI

#* [Ins 3agaHus napameTpoB CKBaXWHbI 2;
= fepeknoynTe cyeTyk Homep Tekylen CKBaXMHbI Ha 2;
m 3ajanTe KoopAuHaTbl CKBaXMHbI (M): X =9, Y = 4;
= C nomMoubto cyeTynka Homep UM n3 Tabnuubl XapakTepucTUKM rpyHTOB nepekntodnte Ha Homep UM 1;

m B sivelke MMybuHa 3aneraHnsa 3agante BeNUYUHy paBHyto 1 (m);

® LIENKHUTE MO KHOMKe OTO6pa3nTb N3MEeHeHUs Tabnuubl;
= C nomMoubto cyeTynka Homep UM n3 Tabnuubl XapakTrepucTUMKu rpyHTOB nepekntodnte Ha Homep UM 2;

= B a4enke FNybuHa 3aneraHua 3agante BenUUUHy paBHyto 9 (M);

m LLENKHMUTE MO KHOMKe OTO06pa3nTb U3MeHeHus Tabnuubl;
= C nomMoubto cyeTynka Homep U3 n3 Tabnuubl XapakTepucTUKM rpyHTOB nepekntounte Ha Homep UM 5;

m B sivelike MMybuHa 3aneraHna 3agante BENNUYUHY paBHyto 15 (m);

m UleJIKHUTe NO KHOoMKe 0T06pa3MTb M3MeHeHuA Tabnuubl;

® OCTallbHble NapamMeTpbl onpeaenAarnTca aBToMmaTu4ecku.

* [Nocne aToro WenkHUTe no KHorke — MpumMeHUTD.

# [Ins 3aaHUsi NapameTPOB CKBaXWUHbI 3:
m nepeknoymTe cyeTumk Homep TekyLien CKBaXuHbI Ha 3;
m 3ajanTe KoopAnHaTbl CKBaXMHbI (M): X =4,Y =1.2;
= C nomMoubto cyeTynka Homep U3 n3 Tabnuubl XapakTepucTUKM rpyHTOB nepekntounte Ha Homep UM 1;

m B sivelike MMybOuHa 3aneraHna 3agante BENNYUHY paBHyo 2 (M);
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m LLENKHUTE NO KHOMKe OTo6pa3nTb U3aMeHeHus Tabnuubl,
= C nomMoubto cyeTynka Homep UM n3 Tabnuubl XapakTepucTUKM rpyHTOB nepekntodnte Ha Homep UM 2;

= B a4enke FnybuHa 3aneraHua 3agante BennUuHy pasHyto 6 (M);

m LLENKHWUTE MO KHOMKe OTO6pa3snTb U3MeHeHUA Tabnuubl;
= C nomoupto cvetynka Homep UM n3 Tabnuubl XapakTepucTUKU rPpyHTOB nepekntounte Ha Homep UM 5;

= B A4enke [NybuHa 3aneraHusa 3agante BennyuHy pasHyto 15 (m);

m  LENKHUTE MO KHOMKe OT06pa3nTb N3MeHeHus1 Tabnuubl;
m OcTasbHble NapameTpbl ONPeaenstoTCs aBTOMATUYECKN.
* [Nocne aToro LWenkHUTe no KHorke — NpumeHUTL.

# 3akpoiTe AnanoroBoe okHo CKBaXMUHbI LLENTYKOM MO KHOMKe |- 3aKkpbIThb.

3agaHve Harpy3ok oT 61mM3cTodLlero 3agaHus

# C nomouibto MeHio PegakTupoBaHue = Harpysku (kHonka IE Ha NaHenn MHCTPYMEHTOB) BbI3OBUTE ANArnoroBoe
OKHO Harpy3sku.

* B 3TOM OKHe LLeNKkHUTEe Mo 3aKknazke 3ajaHusi NPOU3BOMbHOTO WTaMna @ — Twn Harpy3ku.
# YcraHoBuTe chnaxok AGC. oTMeTKa 1 3aanTe 3Ha4YeHne OTMeTKM paBHoe 97.

# [Npwn 3a4aHHON PaBHOMEPHO pacrpeaeneHHomn Harpyske 20 T/M?, LenkHUTE Mo KHOMKe — 3apaTb Harpysky
(Npon3BONbHbLIN MHOIOYrofibHUK) Ha nnaHe (puc.9.23).

¥~ Harpyzea 1 [vw [NpunoseHa [, o/mt] 7

|1_i‘ [ Touka npueAskM, ¥ AfcoTreTka

= W q7
E
v 1200 M
& |

B I N T
BenuuuHa
I? 20.00 g
k1

Puc.9.23. [lnanorosoe okHO Harpy3ku

# [anee c NOMOLLbIO Kypcopa 3adanTe KOHTYpbl HAarpy3ku Ha CeTKe rpyHTa Kak Noka3aHo Ha puc.9.24 (HaYHWUTE C TOYKM C
koopanHaton X = 16, Y = 12 1 nepemeLlante Kypcop Ha 8 M BneBo, ganee Ha 4 M Ha3ag, 3ateMm Ha 4 M BrpaBo, Ha 5 m
Hasagd, Ha 4 M BNpaBoO 1 BEPHUTECH B UCXOOHYHO TOYKY).
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Puc.9.24. MNpuBaA3ska KOHTYpa Harpy3ku Ha CETKe rpyHTa

# 3akpoiiTe amManoroBoe okHo Harpysku LWenykomM no KHormke X| - 3akpbiTh.

3apaHuve 3Ha4yeHnss abcontTHOM OTMETKM Anst dYHOAMEHTHOW NNIUThI Kapkaca

#* C nomoLublo MeH0 PegakTupoBaHue = UMnNopTUpoBaHHbIe Harpy3ku (KHorka Ha NaHen! UHCTPYMEHTOB)
BbI30BUTE ANanoroBoe okHo MMnopTupoBaHHbIE Harpy3Ku.

# B 3TOM OKHe 3ajaiiTe BenMuMHy abCcontoTHOM OTMETKM, COOTBETCTBYHOLLEN Z NEPBOM TOYKM NpUBSA3KN, Z = 96 M
(pnc.9.25).

# Mocne aToro B AnanorosoMm okHe MMNopTupoBaHHbIe Harpy3Ku LLENKHUTE Mo KHOmMKe — NpumeHnTD.

i‘C ['pynna Harpyzok, 1 j [z ] 7
Toukm AAC, OTHETE.S
MPHEASKM |EI.EIEI > |E|E
000 %1 |0.00
v EcTecTEEHHDE

.00 1 (000 OCHOBAHME
040 x2| |0.40 | = oo
000 vz |0.00
lﬁ K.omd. rytuHe 6:" |§|
- CHMHMAEMON TONLWL M ﬂ

Puc.9.25. [lnanorosoe okHo MMNopTupoBaHHbIE Harpy3Ku

» 3aKpoliTe AMaroroBoe okHO MMNOpTUpPOBaHHbIE Harpy3ku Lienukom no kHorke X — 3akpbiTs.

3agaHve koadduumMeHTa rnyorHbl CKMMaeMOon TOYKM

# C nomoubto MeHto Ynpyroe ocHoBaHue = MapameTpbl © KoaddurumneHT rny6muHbI CXXMMaeMoMn TOJLWM BbI3OBUTE
aunanorosoe okHO KoadhcpmumeHT.

# B 3TOM OKHe 3afaiTe BENMUMHY koad. paBHyto 0.2 (prc.9.26).

# lllenkHnTe No KHomMke —MNoaTBepaunTb.
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Puc.9.26. lnanorosoe okHo KoachdumumeHT

CoxpaHeHve nHdopmaLnm o0 pacdeTHom cxeme cuctembl FTPYHT

# [Insi coxpaHeHMs MHOPMaLIMM O PacHETHON CXeMe BbINOSIHUTE MYHKT MeHlo ®ann = CoxpaHuTb (KHomnka Ha
naHenn MHCTPYMEHTOB).

#* B nosisuBLlemMmcs AnanoroBomM okHe CoxpaHUTb Kak 3agjanTe:
= umsa 3agayun — Mpumep9;

m narnky, B KoTopyto 6ydeT coxpaHeHa aTa 3agada (no ymonyaHuio Beibrpaetcs nanka — LData).

# LlenkHuTe no kHonke CoXpaHUTb.

# YTtobbl nepeintn B pexunm hopMUpoBaHns pacyeTHON CXeMbI, BOMauTe B MeHio OKHO 1 Bblgenute kypcopom dann 1
MpumepI.lir.

=

3apgaHue Harpy3ok

Ortan 6. 3apaHue Harpy3ok

BbiBOO Ha 3KpaH HOMEpPOB y3MoB

I"'"
# BbINONHUTE MyHKT MeHo Onuun = ®dnarn pucoBaHus (KHoMkKa Ha NaHenu UHCTPYMEHTOB).

#* B guanorosom okHe MokasaTtb (pnc.9.5) neperigmMTte Ha BTOPYHO 3aknagky Y3nbl u yctaHoBute dnaxok Homepa
y3noB.

# [Nocne 3TOro LWenkKHUTE No KHoMKe E — NepepucosaTsb.

dopmunpoBaHme sarpyxeHmsa Ne 1

# [Ina 3apaHust Harpy3ku oT cobCTBEHHOrO BeECa 3MEMEHTOB KapKaca, BbI30BUTE AUanoroBoe okHo [lo6aBuTb
cobCTBeHHbIN Bec (puc.9.27) c noMoLlblo MeHo Harpy3ku = [1o06aBUTbL COGCTBEHHbIN BeC.

#* B 3TOM OKHe, Npu BKIMOYEHHOW pagno-KHOMKE BCe 3N1eMEeHTbI, LLENKHUTE MO KHOMKe — MpumeHnTs (B
COOTBETCTBUU C 3aaHHbIM 06 bEMHbLIM BECOM RO anemeHTbI 3arpy>KatoTca Harpy3kon oT COOCTBEHHOrO Beca).

JloHaBuTh cOOGCTBEHHBIA BEC El

CoSCTEEHHEIN BEC HAZHAYMTE HA:

* ECe3nemMEHThI
" BLIENEHHEIE 3 NEMEHTEI

K. chp. HEQEWHOCTH MO Harpyske

b
@] [2] X]

Puc.9.27. lnanorosoe okHo [lo6aBUTbL CO6GCTBEHHbLIN Bec

dopmMupoBaHmne sarpyxeHmsa Ne 2

# CMeHnTe HOMEp TEKYLLEero 3arpy>eHusi, Bbi3aBaB AManoroBoe okHo AKTUBHOe 3arpy)xeHue (puc.9.28) ¢ noMoLLbto

]
MeHo Harpy3ku = Bbi60op 3arpyxeHus (kHomnka Ha NaHenun MHCTPYMEHTOB).
# B 3TOM AMarioroBom OKHe 3afanTe HOMep 3arpyxeHus 2.

#* |llenkHnTe No KHomnke —MNopTBepAUTL.
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AKTMEHOE ZARpYXEHHE (%)

Hover 2 [][ X[ 2]

Mram |3arpgmen—|ue 2

Puc.9.28. [lnanorosoe okHO AKTMBHOE 3arpyxeHue

* BbINnonHUTe NyHKT MeHio BbiGop = OTMeTKa y3noB (kHomka . Ha NaHenu UHCTPYMEHTOB).

# C nomouibto kypcopa Bbigenute yanel Ne 106, 115, 206 n 215.

# W3 meHto Harpy3kn = Harpy3ska Ha y3nbl U 3fleMeHTbI (KHomMka IE Ha naHenu MHCTPYMEHTOB) BbI30BUTE
Aunanorosoe okHO 3agaHue Harpy3ok (punc.9.29).

JapgaHue Harpysok ()

X+ |L|dp|dp ol

Harpyzki B yznas
CHCTErMa KOOpOMHAT

* [nofansHaA ™ MectHaA
HanpaeneHue
= Y O

Tun Harpyzk

7)) .
TP

D

-

ol D oH

Tekylw aa Harpyska
‘ 1 =z P=1007 - Cuna saone rnotant
£

>

@ [ X] [2

Puc.9.29. [lnanoroBoe okHO 3agaHue Harpy3ok

* B 3TOM OKHe, Npu aKkTMBHOW 3aknagke Harpysku B y3anax 1 BKIOYEHHbIX paaMo-KHOMKaX CUCTEMbI KOOpAMHAT —

FnmobGanbHas, HanpaBneHus — BOONb OCU Z, LLEeMYKOM Mo KHOMKe COCPeaoTOYEHHOW CUrbl BbI3OBMTE ANanoroBoe OKHO
MapameTpbl Harpy3ku.

# B nosisuBLUueMcs okHe BBeauTe 3HadeHne P = 100 T (puc.9.30).

#* LllenkHuTe No KHoMke — MNoaTBepanTb.
[lapaMerp Harpys3kM (%)
AHayenwe  [100 T

o

+p

i

/] [ X][2

Puc.9.30. uanoroeoe okHo MapameTpbl Harpy3ku

#* [ocne aToro B AnanorosoM okHe 3agaHue Harpy3o0K LEJIKHUTE MO KHOMKe — MpumeHnTL.
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#* C nomoupbto onepaunn oTMeTKn ©noka BblaeNuTe 3N1EMEHThI beH,D,aMeHTHOVI NNnThbI.

* B gnanoroBoM okHe 3afaHue Harpy3okK rnepenauTe Ha YeTBepTyto 3aknaaky Harpysku Ha nnacTuHbl (Mo yMOMYaHULo
yKasaHbl cuctema koopauHat Fno6anksHas, HanpasneHue — Baonb ocu Z).

# llenykom no KHoMke paBHOMEPHO pacnpeeneHHoN Harpy3ku BbI30BUTE AnarnoroBoe okHo MapameTpbl.
* B 3TOM OKHe 3a7aiTe MHTEHCUBHOCTL Harpysku p= 1 7/m2 (pnc.9.31).

# LlenkHuTe No KHOMke —MNoaTBepAnTL.

[NlapameTpw ()

P 7 /1Mt

[ MpoekTHEHaA
[v1[x][2]

Puc.9.31. Juanorosoe okHo MapameTpbl

# [ocne aToro B AnanorosoM okHe 3agaHue Harpy3oKk LUesikKHUTe No KHOoMkKe - an/IMEHVITb.

* Bblgenute aneMeHTbl NNUTbl NEPEKPbITUS.

# B onanoroBoM okHe 3agaHue Harpy3oK LLEeN4KOM Mo KHOMKe paBHOMEPHO pacrnpefeneHHOon Harpy3ku eLwé pas
BbI30BUTE Ananorosoe okHo MapameTpsbl.
* B 3TOM OKHe 3a7aiTe MHTEHCUBHOCTL Harpysku p = 0.5 T/m2.
#* LllenkHuTe No KHoMnke — MNoaTBepanTb.
# lMocne 3Toro B A4nanoroBoM okHe 3afaHue Harpy3oK LLENKHUTE MO KHOMKe — MpumeHNTL.
i
# CHuUMUTe BblaerneHne y3noB ¢ NOMOLLbI0 MeHio BbiGop = OTMeHa BblgeneHus (KHornka Ha naHenu

WNHCTPYMEHTOB).

dopmumpoBanme sarpyxeHmsa Ne 3

# CmeHunTe HOMep TeKyLlero 3arpyxeHusa, Bbi3BaB Ananorosoe OKHO AKTUBHOE 3arpyxeHue C noMoLlbo MEeHHKo
e

Harpysku = Bbi6op 3arpyxeHus (kHonka [# Ha naHenn MHCTpyMeHTOB).

# B 3TOM AManoroBom OKHe 3afjaifiTe HoMep 3arpyxeHus 3.

# lllenkHnTe No KHomMke —MNoaTBepaunTb.

# BbInonHuTe NyHKT MeHo BbiGop = OTMeTKka y3noB (kHomnka Ha naHenu MHCTPYMEHTOB).

# C nomoubto kypcopa Bblaenute y3en Ne 321 (GrukHMI NeBbI Ha NMTe NepPekpbITUS).

# B gmnanoroBoM okHe 3agaHue Harpy3okK neperiauTe Ha BTOPYHo 3aknaaky Harpy3ku B y3nax v ons MU3MeHeHust
HanpaBneHnsi BO34ENCTBUA Harpy3ku BKIOUUTE pagmno-kHonky X.

# Lllenykom Mo KHOMKE COCPEeLOTOMEHHON CUMbI BbI3OBUTE AuManoroBoe okHo MapameTpbl Harpy3ku.

* B nosiBuBLLEMCS OKHE BBEAMTE 3Ha4YeHne P = -2 1.

#* |llenkHnTe No KHomnke —MNopTBepAUTL.

* [Mocne 3aToro B ANanoroBom okHe 3agaHue Harpy3ok LWEeNKHUTE MO KHOMKe — MpumeHnTb.

=

CraTnyeckmn pacuyeT Kapkaca

Ortan 7. CtaTnyecknin pacyeT Kapkaca
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,.,-
#* BanyctuTe 3agady Ha pacuyeT C NoMOLb MeHio Pexxum = BbINONHUTbL pacyeT (KHorka Ha naHenu
WHCTPYMEHTOB).

# B nosieuBlUueMcs aAvanorosom okHe MpeaynpexpeHue (puc.9.32) wenkHute no kHornke Aa.

: [peaynpexaeHue

9 C Texymen sanaueid ceAsada monens rpydra C:ALira 9 4\LData\llpumepd.sid.
x‘_'/ B ®0TMTE NEpECYMTAThE SHAYEHHA KO3 PPHUMEHTOE Yynpyroro ocHoBadHuAa C1 v C2 no monenu rpydra’?

Ha | Her Ormena

Puc.9.32. [lnanorosoe okHo lNMpeaynpexaeHve

=

NMpocMoTp U aHanu3 pe3ynbTaToB CTaTUYECKOro pacyeTa

tan 8. MpocMoTp 1 aHanu3 pe3ynbLTaTOB CTaTUYECKOro pacyeTa
* [Nocne pacyeTa 3ajaun, Nnepexoq B PEXuM pesyribTaToB pacyeTa OCYLLECTBIISIETCS C MOMOLLbIO MeH0 Pexum =

! ot
PesynbTaTtbl pacueTa (KHoMka ] 1a navenm WHCTPYMEHTOB).

OTkrtoveHre oTobpaXKeHNss HOMEPOB Y3MOB U Harpy3oK Ha pacyeTHON cxeme

I"'"

# BbInonHuTe NyHKT MeHo Onuuu = dnarv pucoBaHUs (KHOMKa Ha naHenu MHCTPYMEHTOB).

# B ananoroeoM okHe MokasaTtb (pnc.9.5) neperigute Ha BTOpyto 3aknagky Y3nbl 1 cHummTe donaxok Homepa ysnos.
# [Nanee neperauTe Ha TPeTbIO 3aknaaky O6wme n cHUMUTE chnaxok Harpy3sku.

#* [Nocne 3Toro WenkHUTE Nno KHomke IE — MepepucoBarb.

# B pexxume npocMoTpa pe3ynbTaToB pacyeTa Nno yMOyaHuio pacyeTHas cxeMa oTobpaxkaeTcsl C y4eTOM NepemMeLLeHni
y3noB (puc.9.33). [insa oTobpaxeHnsi cxeMbl 6e3 yyeTa nepemeLLeHnii y3rnoB BbIMONHUTE NYHKT MeHio Cxema =

UcxogHasa cxema (KHOMka Ha NaHenun NHCTPYMEHTOB).

P
i3 K 0 0 .
feices ﬂﬂﬂ@%@%ﬁ? :

i ol
g g g gy g gy F jfﬁjfffffr

NN
VRSN
VRNV
f g g F I F 7
NSNS EE Yy
ésﬂﬁfﬁffffﬁfffffgﬁ_%{

[y

rd Ty i i i i i i i i I I I 7 af F |
rd Ty Ty i i i i i i i i I I I 7 P S T S |

NSNS,

Puc.9.33. PacyeTHas cxema € y4eTOM NepemeLLeHNin y3noB

BbiBOA Ha 9KpaH n3ononen nepemeLleHnmn

# BbiBeauTe Ha 3KpaH U30Morns nepemMeLLeHin No HanpaeneHno Z ¢ NoMoLLbio MeHo dedopmauun = B rmobanbHon

B
cucteme = Usonons nepemelueHnn = Nsononsa nepemelteHnm no Z (KHOMKM , a 3aTem Ha naHenmu
WNHCTPYMEHTOB).
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BbiBOA Ha 9KpaH MO3aunK HaMpPsAKeHUn

# YrtoObl BLIBECTM Ha 3KpaH MO3anKy HanpsKeHWn no Mx, BeINOMHWUTE NYHKT MeHo Yeunua = Usonona = Mo3sauka

HanpsxxeHUn = Mx (KHONKK , a 3aTem Ha naHenu UHCTPYMEHTOB).

# [Ins oToBpaXkeHNsi Mo3aunku HaI'T)FDKeHVIVI no Nx, BbINONHUTE NYHKT MeHio Yeunua = U3onona = Mo3auka
HanpsbkeHUn = NX (KHoMka Ha naHenu MHCTPYMEHTOB).
# [Ina oTobpaxeHns Mo3anku HanpshkeHui no Rz (omoi YMPYroro OCHOBaHWS), BbIMOMHUTE NYHKT MeH0 Yeunusa =

U3onona = Mo3auka HanpsikeHU = Rz (kHonka Ha naHenu MHCTPYMEHTOB).

BblBOA Ha 9KpaH antop BHYTPEHHUX YCUITUIN

* BbiBeguTe Ha akpaH 3moiy My ¢ nomoLLbio MeH0 Yeunua = dnopbl = dNopbl u3rnbéarowmx momeHToB (My)

(kHOMKM , a 3aTem

# [ns BbiBoAa antopbl N, BbINOMHUTE NYHKT MEHI0 Yeunua = Anpbl = dnopbl npogonbHbix cun (N) (kHonka IE Ha
naHenn UHCTPYMEHTOB).

Ha naHenn I/IHCprMeHTOB).

# YT06bI BoIBECTU MO3aunkKy ycunus My, BbInonHUTE NYHKT MeHo Yeunusa = dntopbl = Mo3aunka My (kHonka IE Ha
naHenn NHCTPYMEHTOB).

BbiBOO Ha 3KkpaH Mo3aunk KO3 DOULMEHTOB NOCTENN

# YT06bl BbIBECTU HA 3KpaH MO3aunKy koadduumeHToB noctenm C1z, BbINONHWTE NYHKT MeHto Yeunusa = Usonona =
Mo3sauka C1, C2, Pz = C1z (kHomku , a 3atem Ha naHenu MHCTPYMEHTOB).
# [Ins BblBOAA 3afjaHHOW BepTUKaribHON paBHOMEPHO FacnpeneneHHoﬂ Harpysku Pz, BLINONHUTE NYHKT MeHo Yeunusa =

Uzononsa = Mo3sauka C1, C2, Pz = Pz (kHonka Ha naHenu MHCTPYMEHTOB).

CMeHa HoMepa TEeKYLLEero 3arpyxeHus

Ha naHenu MHcTpyMeHTOB 3arpyxeHust CMEHWTE HOMEp 3arpy>KeHusi Ha 2 U WenKHUTe

Nno KHOMKe - anMeHMTb.

dopmmpoBaHmne 1 NpocmMoTp Tabnui, pesynbLTaToB pacyeTa

* [ns BbiBOAA Ha 9KpaH TabnuLbl CO 3HAYEHUAMW YCUMUI B SNIEMEHTAX CXEMbI BbINOMHUTE NYHKT MeH0 OKHO =
CTaHpapTHble Tabnuubl.

* MMocne aToro B Ananorosom okHe CTaHAaapTHbIe Tabnuubl (puc.9.34) BbigenuTte CTPoKy Yceunus.

#* LllenkHnTe No KHoMke — MpuMeHnTb (0N cozgaHusa Tabnuy B popmate HTML Hy>XHO BKIIOYMTb paamo-KHOMKY
HTML. [Ina co3ganus Tabnuuy B dhopmaTe Anga aanbHerwen paboTtsl B pexume nporpaMmmel "IMpadmyeckmn
MakeTMpOoBLUUK" HY>KHO BKMNIOUYNTL paano-kHomKy RPT).
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[Tpumep 9. PacdeT KOHCTPYKIIMHU HA TPYHTOBOM OCHOBaHUHM C MpUMEHEHHEM HOBoM cucteMbl [ PYHT

Puc.9.34. [lnanoroesoe okHo CTaHpapTHbIe Tabnuubl
# [Nanee B HOBOM OkHe BbiGop 3arpyxeHui (puc.9.35) WwenkH1Te no KHomnke — MoaTBEepAUTDL.

BuGop zarpyxeHuin  [¥)

[v Bce sarpyeHqa

Horiepa sarpyeHu9i

[/][X][2]

Puc.9.35. [lnanoroeoe okHO BbiGop 3arpyxeHumn

# [1ns Toro 4Tobbl 3aKpbITb TabNULY, BLINMOSIHUTE NMYHKT MeHo daitn = 3aKpbITh.

=

PacuyeT napameTpoB ynpyroro oCHoBaH1si U NPOCMOTpP pe3yrnbTaToOB pacyeTa B cucTeme
FPYHT

Otan 9. PacyeT napameTpoB ynpyroro 0CHOBaHUsi 1 MPOCMOTP pe3yfibTaToB pac4yeTa B cucteme PYHT
# Ytobbl nepenitn B cuctemy NPYHT, BoianTte B MeHio OKHO 1 BblaenuTe Kypcopom ¢aiin 2 Mpumep9.sid.

> Ins Toro YTOObI npon3BeCTU pacyeT NnapameTpoB yrnpyroro OCHOBaHuA, BbINONTHUTE MYHKT MEHI0 anyroe OCHOBaHue

= PacueT (MeToAa3) (kHOMKa Ha naHenu MHCTPYMEHTOB).

# [Ina Toro 4To6bI MONYYNTb TPEXMEPHOE U306paXKeHVe rPyHTOBOrO MaccuBa, BbINOMHWUTE NMYHKT MeHio Buag =
MNMnaBatowme okHa = 3D-BuA (KHOMKa Ha naHenun MHCTPYMEHTOB).

# Ytobbl Nony4nTb hparMeHT NpoM3BONbLHOrO pa3pesa rPyHTOBOrO MaccuBa, BbINOMHWUTE MYHKT MeHo Bug =
MNMnaBatowme okHa = Mpoun3BonbHbIN pa3pes (KHOMKa IE Ha naHenu UHCTPYMEHTOB).

* B nosBuBLIEMCA NnaBatowem okHe NMpon3BoONbHBbIN pa3pes3 LUENKHWUTE MO KHOMKe IE — YKa3aTb TOUYKU Ha cxeme.

# MocnepnoBaTenbHO YKaXUTE Ha CXeMe NEBYIO GIIVKHIOW M NPaByo AanbHIO TOYKM Kapkaca (4To6bl yBENMYUTb OKHO,
NOTAHWUTE BEPXHWUIA Kpal [0 HYXHOro pasmepa BBepX).

BblBOA Ha 3KpaH n3ononen napaMeTpoB YNpyroro OCHOBaHMs
# [Ina BbiIBOAA Ha 3KpaH nsonosen koaduumeHTos noctenn C1 wernkHuTe no saknaake C, (HAXOAUTCS B HUXKHE YacTu
paboyero okHa).

> C nomouibto 3aknanku Ocagka BbiBEAMTE Ha 9KpaH M30Monsa 0Caok.
# [1na BblBOAA Ha 3KpaH usomnoren rmyouHbl cxkmmaemon Tonwm He wenkHute no 3aknagke He.

# Yto06bl 3aKkpbITb cuctemy NPYHT BbinonHWTe NyHKT MeHo Pann = 3aKpbIThb.

=
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