[Tpumep 16. TexHonorust pacdyera Ha yCTOMYHUBOCTD K MPOTPECUPYIONIEMY OOPYIIIEHUIO

Mpumep 16. TexHonormsa pacyeta Ha YCTOMYMBOCTDb K NporpeccupyroemMmy oopyLieHuo

Lenun n 3apaun:
e MNPOAEMOHCTPUPOBATbL TEXHOMOIMMIO NPOBEAEHNSI pacyeTa Ha YCTONYMBOCTb KOHCTPYKLMIN 30aHNIA K
NporpeccupyroLLemMy oopyLLEHNIO.

UcxopHble paHHbIe:

YeTbipexnponeTHoe BOCbMU3TaXHOe 3aaHne. Pasmepbl NponeToB — 6 M, LWar KOfoHH — 5.6 M, BbicOTa aTaxen — 3 M.
KonoHHbI B MecTax onvpaHust Ha yHAAMEHTHYO MANTY XECTKO 3alleMIIEHbI.

Matepwuan — xenesobetoH B30, apmatypa A-III.

Harpysku:

e 3arpyxeHue 1 — paBHOMEpPHO pacnpeaeneHHas p = 1 T/M2, NpUNoXeHHas Ha BCe NNUTbI NepeKpbITUA 1 Ha
NAUTY NOKPbLITHS;

e 3arpyxeHue 2 — cocpeoToyeHHas Harpyska P = 30 T, npunoxeHHas B BEPXHUN y3en paspyLleHHON KONMOHHbI.

==

Co3paHme HoOBOM 3a4auu

[na Toro ytobbl HayaTb paboTy c MK JIMPA, BeinonHute cnegytolyto komaHay Windows:
Myck = lMporpammbl = Lira Soft = JINPA 9.4 = JIUPA 9.4.

Ortan 1. Co3paaHue HOBOW 3apaun
#* [N co3paHunsi HOBOW 3afa4u BbINOSHMTE NYHKT MeHo Pann = HoBbIn (KHOMKa Ha naHenu MHCTPYMEHTOB).

# B nosiBuBLueMcsi guanoroBom okHe MpusHak cxembl (p1c.16.1) 3aganTe cnegyoLlime napameTphbl:
= UM$A co3gaBaemont 3agaum — Mpumep16 (Lundp 3agayun no ymonyaHuio cosnagaeT ¢ UMeHeM 3aaun);

m npusHak cxembl — 5 — LLlecTb cTeneHen cBo60AbI B y3ne.

# lNocne atoro LLIEJTIKHUTE NO KHOMKe - nOATBepﬂMTb.
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Punc.16.1. lnanoroeoe okHo Mpu3Hak cxemMbl

o=

Co3paHue reoMmeTpu4eCcKon cxembl
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9tan 2.Co3gaHne reoMeTpnyecKon cxembl

CosgaHne NpoCTPaHCTBEHHOW CXEMbI

# BbizoBuTe amanoroBoe okHo NMpocTpaHCTBeHHas paMa C NoMoLLblo MeHlo Cxema = Co3gaHue =
MpocTpaHCTBEHHbIE paMbl.

# B aToM okHe 3agaiiTe cnegyloline napameTpbi:

n LUlar Bgonb ocu X: Lar Bgonb ocn Y: LWar Bgonb ocu Z:
L(m) N L(m) N L(m) N
6 4 56 6 3 8.

m OcTanbHble NapamMeTpbl MTPUHUMAOTCSA Mo yMon4YaHuo (puc.16.2).

* Mocne 3TOro WenKHUTE Mo KHOMKe — MpumeHUTb.
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Punc.16.2. lnanoroeoe okHo lNMpocTpaHCcTBeHHasA pama

YpaneHue anemeHToB 6anok

# BbINOMHUTE NYHKT MeH0 BbiGop = OTMeTKa ropM3oHTanbHbIX 35IEMEHTOB (KHOMKa @ Ha naHenu
WHCTPYMEHTOB).

# C noMoLLbIo Kypcopa BblgennTe BCe ropu3oHTarnbHble 31EMEHTbI CXEMbI (BblAENEHHbIE 3NeMeHThbl OKpalLMBatoTCs
B KpPacCHbIN LBET).

# C nomolubto nyHkTa MeHio Cxema = KoppekTupoBKa = YaaneHue (KHorka IE Ha NaHenu MHCTPYMEHTOB)
yaanuTe BblOeNeHHbIe 3NIEMEHTbI.

YnakoBka Cxembl

# C nomolubto MeHio Cxema = KoppekTupoBKa = YnakoBKa cxeMbl (KHOMKa .] Ha NaHenu MHCTPYMEHTOB)
BbI30BUTE AManoroBoe okHO YnakoBka (puc.16.3).

# B 3TOM OKHe LenKHMUTE NO KHOMKe — MoaTBepAnTb (yNakoBka CXxeMbl NMPOU3BOAUTCA ANS CLUMBKU
COBMagaloLLMX y3M0B 1 9IeMEHTOB, a Takke Ans 6e3B03BPaTHOrO NCKIMIOYEHNS U3 pac4HeTHON CXeMbl yAaneHHbIX
Y3MOB 1 3NIEMEHTOB).
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Unakoeka
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Puc.16.3. [lnanoroBoe okHO YnakoBKa

Ha puc.16.4 npeacraeneHa nonyyeHHas pacyeTHasi cxema.
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Puc.16.4. PacueTHas cxema kapkaca

CoxpaHeHune nHpopmalmm 0 pac4eTHOW CXeEME:

# [1ns coxpaHeHus MHpopMaLUKN O pacyYETHOW CXEME BbIMOSNHUTE NYHKT MeHo Pann = CoxpaHUTb (KHomka . Ha
naHenun NHCTPYMEHTOB).
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# B nosiBuBLIEMCS OManoroBom okHe CoxpaHuUTb Kak 3aganTe:
= 1M4a 3agaydn — NMpumep16;

= anky, B KOTopyto ByaeT coxpaHeHa 3Ta 3agaya (no ymondaHuio Bblbnpaetcs nanka — LData).
# lllenkHuTe no kHomnke COXpaHUTb.

==

3apaHue XXeCTKOCTHbIX napamMeTpoB 3J1IeMeHTaM CXeMbl

Otan 3. 3agaHune XeCTKOCTHbIX napameTpoB 3JJieMeHTaM CXeMbl

dopmmrpoBaHNE TUMOB XXECTKOCTU

2

¥ C nomoLubto MeHio XKecTkocTu = XKecTKOCTU 3NeMeHTOB (KHOMKa Ha naHenu UHCTPYMEHTOB) BbI3OBUTE
Ananorosoe okHo XKecTKkocTu anemeHToB (puc.16.5).

#* B 9TOM OKkHe LenkHMTe No kHorke [lo6aBUTb Ans TOro, YTo6bl BLIBECTU CMNCOK CTaHAAPTHBIX TUMOB CEYEHUI

# BblbepuTe ABOMHbLIM LLEMYKOM MbILLM HA 3NeMeHTe rpadpuyeckoro cnucka tmn cedeHms bpyec.
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Pwuc.16.5. [lnanorosoe okHO XKeCTKOCTU 3NIEMEHTOB

# B gmanoroBom okHe 3apgaHue cTaHOapTHOro cevyeHus (puc.16.6) 3aganTe napameTpbl ceveHns bpyc:
m reomeTtpuyeckmne pasamepbl — B = 50 cm; H = 50 cm.

#* [anee yctaHoBUTe (hrnaxok YueT HefIMHeMHOCT!.



[Tpumep 16. TexHonorust pacdyera Ha yCTOMYHUBOCTD K MPOTPECUPYIONIEMY OOPYIIIEHUIO

JanaHuve CTEHAGPpTHOrD ceyeHuyAa .
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Punc.16.6. [lnanoroeoe okHo 3agaHMe CTaHOAPTHOrO ce4YeHus

# [1ns 3agaHus matepuana LenkHuTe no kHonke MapameTpbl MaTepuana. BoisbiBaeTcs guanoroBoe 0kHO 3aKOHbI
HenuHenHoro aecdopmupoBaHus matepuanoB (puc.16.7).

# B aTOM OKHe, AN OCHOBHOro MaTepuana, B packpblBatoLemcs cnucke 3akoH HennHenHoro aecdopmupoBaHus
BblGepuTe cTpoky 31 — aKCNOHeHUuManbHbIN (pacyeTHasAs NPOYHOCTL) 3aKOH AeopMUPOBaAHUA.

# B Tabnuue MapameTpbl 3aKOHa HeNMMHEMHOro AeddOPMUPOBAHUNA, MOCIE OBOMHOIO LUENYKa no siyerike
3Ha4eHuWI 3aganTe NnapaMeTpbl OCHOBHOIo Matepuana (6etoHa):

m Knacc 6etoHa — B30;

= Tun 6etoHa — Th.

#* [Ina npocmoTpa rpacdmnyeckoro n3obpaxkeHnsl 3afaHHO 3aBUCUMOCTM LLENKHUTE Mo kKHonke HapucoBaThb.
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Puc.16.7. [JuanoroBoe okHO 3aKOHbl HeNIMHeNnHoro gechopMMpoBaHUA MaTepmuarnoB 4JiIsi OCHOBHOIro MaTepuana
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# [lanee B 3TOM e OKHe ycTaHoBUTE (hraxok YUuTbiBaTb apMupylowmn matepuan (puc.16.8) n nepengute Ha
3aknagky Apmupyrowmmn matepuan.

#* B 1abnuue MapameTpsbl 3aKoHa HenMHeHOro AedopPMUPOBAHUA 3aalTe crneaytoLive napameTpbl (Npu
aHrMMACKON packnagke knasuaTtypbl):

= Moaynk ynpyroctv — Eo(-) = 2e7 1/m?;
= Moaynb ynpyroctn — Eo(+) = 2e7 1/MZ;
= npeaensHoe HanpsixkeHue s(-) = -37500 T/m?;

» npeaensHoe HanpshxkeHne s(+) = 37500 T/m2.

# [ins npocmoTpa rpadunyeckoro n3obpaxeHusl 3aaaHHOM 3aBUCMMOCTM LLENKHWUTE Mo KHomnke HapucoBarts.

> [Ins BBOAA AaHHbLIX LWENKHUTe no kHonke MoaTBepanTb.
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Puc.16.8. [lnanorosoe okHO 3aKOHbI HEMMMHENHOro AeOpMMPOBaHUA MaTepUanoB A5isl apMUpYyLoLLEero
MaTepunana

# [N 3agaHuns pacnonoXxeHus 1 Nnowaan apmaTtypbl, B AMaroroBom okHe 3agaHue cTaH4APTHOrO CeYeHus
(pnc.16.6) wenkHMTe no kHonke MapameTpbl apmaTypbl. BoidbiBaeTcst AnanoroBoe okHO XapaKTepucTuku
hu3nyeckon HeMMHEMHOCTU cTepxHen (pnc.16.9).

#* B 3TOM OKHe, Anst BbIGOpa apMaTypHbIX BKITHOYEHWI, LWENKHUTE MO kHonke ToyeyHasa apmaTtypa.
# 3apgaiTe napameTpbl apMaTypbl A4S NEPBOro criosi apmaTypbl:
= nnowaab apmatypsl — Fa = 10 cm?;
m KoopauHaThl NpuBA3kn —y = -20 cm; z = 5 cMm.
# B packpbiBatoLieMcsi cnucke Homep cnos apmatypbl Bbioepute Homep 2.
# 3apganTe napameTpbl apMaTypbl A11S BTOPOro Crios apMaTypbl:
= nnowaab apmatypbl — Fa =10 cm?;

m KoopauHaThl NpuBA3kM —y = 20 cM; z = 5 cMm.

# B packpbiBatoLeMcsi cnucke Homep cnos apmatypbl Bbibepute Homep 3.
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# 3apganTe napameTpbl apMaTypbl 4118 BTOPOro Crios apMaTypbl:
= nnowaab apmatypbl — Fa =10 cmZ;
m KOOpAuHaThl NpuBA3kU — Y = -20 cM; z = 45 cm.

# B packpbiBatoLeMcsi cnucke Homep cnost apmaTypbl Bbibepute Homep 4.

» 3apaliTe napameTpbl apMaTypbl Ans BTOPOro Crost apmMarTypbl:
= nnowaab apmatypsl — Fa = 10 cm?;

m KoopAuHaTbl NpuBA3KN —y = 20 cm; z = 45 cm.

# [Inqa sbiGopa Tna apo6rieHns NonepeYHoro ceYeHuns, LenkH1Te no kHonke Apo6GneHne Ha anemMeHTapHble
NPAMOYrONbHUKM.

# YT106bl YBUOETL 3CKN3 CEYEHMS LLEeNKHMUTE No kKHonke HapucoBatb.

# [Ins BBOAA AaHHbLIX LenkHUTe no kHonke MoaTeepanTs.
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Puc.16.9. [lnanoroBoe okHO XapaKTepUCTUKU (PU3NYECKON HENTMHEMHOCTU CTEPXKHEN

# [Nocne aToro B 4ManoroBom okHe 3agaHue CTaHAAPTHOrNo ce4YeHuA LLENTIKHUTE NOo KHOMKe - nOATBepAMTb.

> [anee B OnanoroBoM okHe KeCTKOCTM 35IeMeHTOB NneperauTe Ha TPeTbio 3aKnaaKy YNCIEeHHOro onucaHns
XECTKOCTMU.

> [BONHBIM LLLENYKOM MbILLN Bbl6epl/ITe TMN cedeHns MnacTuHbL.

* B okHe 3apaHue XeCTKOCTU ANA nnactuH (puc.16.10) 3agaiTe napameTpbl ceveHns MnacTuHbl:
m K0acp. NyaccoHa — V = 0.2;
n TOonuwmHa— H = 20 cm.

# 3aTtem ycTaHOBUTE (pniaXok Y4eT HeNIMHENHOCTM.
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Pwuc.16.10. [inanoroBoe okHO 3apaHue XXeCTKOCTU ANSA NNacTuH

> [Insa sapaHus maTtepuana wenkHuTe no kHonke MapamMeTpbl MaTepuana. BeisbiBaeTca AnanoroBoe okHO 3aKOHbI
HenuHelHoro aecopMUpoBaHUA MaTepuanos.

#* B aTOM OKHe, NSl OCHOBHOrO MaTepuana, B packpbiBaloLeMcs cnncke 3akoH HenvHenHoro aedopMupoBaHUs
BblGepuTe cTpoky 31 — aKCNOHeHUuManbHbIN (pacyeTHasAs NPOYHOCTL) 3aKOH AeopMUPOBaAHUA.

# B Tabnuue MapameTpbl 3aKOHa HeNMMHEMHOTo AeddOPMUPOBAHUA, MOCIE OBOMHOIO LUENYKa No syerike
3Ha4YeHuWI 3aganTe NnapaMeTpbl OCHOBHOro Matepuana (6etoHa):

m Knacc 6etoHa — B30;

= Tun 6etoHa — Th.

# [lanee B 3TOM & OKHe yCTaHoBUTE (praxok YUMTbIBaTb apMUPYIOLWMIA MaTepuan 1 nepenante Ha 3aknagky
ApmMmupylowmn matepuan.

# B Tabnuue MapameTpbl 3aKOHa HENMMHEMHOTo AeOPMUPOBaHUA 3afalTe cnegyoLlme napameTpbl (Npu
aHIMIMNCKON packnagke KrnaBuaTtypbl):

= moaynb ynpyroctn — Eo(-) = 2e7 1/MZ;
= Moaynb ynpyroctn — Eo(+) = 2e7 1/M2;
» npegenbHoe HanpskeHue s(-) = -37500 T/m?;
= npegenbHoe HanpskeHue s(+) = 37500 T/m2.

#* [Ina BBOOa OaHHbIX LLENkHMTE no kHonke MoarBepanTb.

* [Ins 3agaHust pacnonoXxeHusl 1 NNoLaan apmaTtypbl, B AMANOroBOM OkHe 3aaHue XXeCTKOCTU ANA NNacTUH
(pnc.16.10) wenkHuTe no kHonke MapameTpbl apmaTypbl. BoidbiBaeTcs Ananorosoe okHo Tun apmaTtypHbIX
BKIOYeHun (pnc.16.11).

#* B aTOM OKkHe, Ans BbIGOpa apMaTypHbIX BKITHOYEHWI, LLENKHUTE MO KHOMke ApmaTtypa CTepXXHeBOro Tuna
(dom3nyecknn akBUBaneHT ceTku).

> 3apaiiTe napameTpbl apMaTyphbl A1 NEPBOro Cnosi apmatypsbi:
m OKBMBaArneHTHas TOMLWMHA CTepXXHeBOM apmaTypbl ceTkn no ocn Y — Hy = 0.1 cwm;
m OKBMBaArNeHTHas TOMLWMHA CTepXXHeBOM apmaTypbl ceTkmn no ocn X — Hx = 0.1 cwm;
m NpuUBA3Ka CETKN K CepeanHHON NOBEPXHOCTU — Z = -6 CM.

# B packpbiBatoLlemMcs cnvcke Homep cnosi apmatypbl Bbibepute Homep 2.

# 3apgaiiTe napaMeTpbl apmaTypbl AnA BTOPOro Crosi apMaTypbi:
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m 3KBMBAreHTHas TOMLWMHa CTepXkHeBou apmaTtypbl ceTkn no ocn Y — Hy = 0.2 cm;
m 3KBMBAreHTHas TOMLWMHa CTePXXHEBOW apmaTtypbl ceTkn no ocn X — Hx = 0.2 cwm;

m NpMBSI3Ka CETKN K CEPEANHHON NOBEPXHOCTU — Z = 6 CM.
# YT06bl YBUAETb 9CKN3 CEYEHMS LLENKHUTE No kHonke HapucoBaThb.

> [Ins BBOAA AaHHbLIX LLENKHUTE no kHonke MoaTeepanTh.
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Puc.16.11. uanorosoe okHO TUn apMaTypHbIX BKIHOYEHUN

# [locne aToro B AManoroBom okHe 3agaHue CTaHOQAPTHOro ce4vyeHUs LEeJNIKHUTE Mo KHOMKe — MNoaTBepaunTb.

CMeHa Tnna KOHEYHbIX 3NIEMEHTOB

#* BbinonHute nyHKT meHo BbiGop = OTMeTKa 311ieMeHTOB (KHOMKa . Ha naHenu MHCTPYMEHTOB).
# C nomoLUbto Kypcopa Bblaennte Bce 3r1ieMeHTbl CXEMbI.

# BbinonHuTe nyHKT MeHi0 Cxema = KoppekTupoBka = CMeHa TMna KOHeYHOro afneMeHTa (KHomMka Ha
naHenu NHCTPYMEHTOB).

# B pnanoroBom okHe CMeHa Tuna KOHe4Horo anemeHTa (puc.16.12) nepenante Ha YeTBEPTYIO 3aKnaaKy
(veTblpexyanoBblie K3) n ¢ nomoLbio Kypcopa Bbligenute cTpoky Tun 241 — ¢ouanyeckn HeNMHENHbIN
yHUBepcanbHbIA NpsimoyronbHbin KO o6onouku.

# LllenkHuTe no kHomnke @ — MpumeHnTs.



[Tpumep 16. TexHonorust pacdyera Ha yCTOMYHUBOCTD K MPOTPECUPYIONIEMY OOPYIIIEHUIO

CMEHa THNA KOHEYHOI O 3AEMEHTa (%)

Crucok HazHaYeHHBE: TMNoE  OTHETITE
| =]
Britop HoeOro THNa K3

= Ll |

— A L7 &
Tun 11 - mpAroyroneHeE K3 nnurel A
Tun 19 - veTeipesyroneHer K3 e
Tun 21 - npArMoyroneHeE 3 nnockoi
Tun 227 - DH3HYECckM HENMHERHEIR NpF
Tun 237 - PUZHYSCKH HENMHERHEIR NpF
Tun 23 - yHUEEpCanEHEIH NpArOYronEL
Tun 223 - DSHYECKI HENMHERHEIR YHIA
Tun 27 - yHUEEpCanEHBIH YETRIpERYrON
Tun 227 - PUEHYSCKEM HENMHERHEIR YHK
Tun 30 - veTeipesyroneHeE F.3 naocko
Tun 230 - PUSHYECKM HENWHERHEIR YeT
Tun 284 - DHsHYECKM HENMHERHEIR YHM

Tun 41 - yHUEEpCanEHEIE NpArOYrasr
M HEMWHEAHEIH YHI-

Tun 347 - recrMETpUYECE HENMHENHEI
Tun 441 - nparoyraneHeld K3 odonodk .,

Tiwm Ad  cnwwammmm = (T TN )

4 *

@] [x] [2]

Punc.16.12. lnanorosoe okHo CMeHa Tuna KOHe4YHOro 3fyieMeHTa

# B nosiBuBlueMcs guanoroeom okHe MpeaynpexaeHue (puc.16.13) wenkHuTe no kHonke OK.
lNpenynpexneHye (%)

@ uﬁHﬂpHKEHH SNEMEHTH., DNPEAENEHHBIE THNH KOTOPHX HE A0NYCKawnT HCNOALB3IDEQHHA AAHHOMND THNG K3l

Puc.16.13. Quanorosoe okHo MpeaynpexaeHue

# [locne atoro B AManoroBom okHe CMeHa Tuna KOHe4YHOro 3fieMeHTa nepenanTe Ha BTOpPYIO 3aKknaaky
(oByxyanoBble K3Q) n ¢ nomoLulbto kypcopa Bblgenute cTpoky Tun 210 — chmsanyeckn HeNIMHEMHbIN
YHUBepcanbHbIM NPOCTPAHCTBEHHbIN cTepxxHeBOW KJ.

# LLlenkHuTe no KHomke — MNpumeHnTs.

HasHayeHune XeCTKOCTEN 31EMEHTaM CXEMbI

¥ BbInonHuTte nyHKT meHio XKecTkocTu = XKeCTKOCTH 3reMeHTOB (KHorMKa Ha naHenu UHCTPYMEHTOB).

* B pnanoroBom okHe XKeCTKOCTM 3/1eMeHTOB B CMWCKE TUMOB XECTKOCTEN BbIAENNTE KYpCOPOM TWM XKECTKOCTH 1*.
Bpyc 50x50.

# lllenkHuTe No KHoMke YCTaHOBUTb KaK TEeKyLMiA TUN (NPU 3TOM BblIGpaHHbIA TUM 3anncbiBaeTCsi B OKHE
pefakTupoBaHus TeKyLWUn TUN XXecTKOCTU. MOXHO HasHa4nTb TEKYLLUIA TUM KECTKOCTU ABOWHbLIM LLEMYKOM MO
CTpOKe crnucka).

C nomolLLbio Kypcopa BbIAeNNTE BCE 3NIEMEHTbI CXEMBI.
B gnanoroesom okHe XKeCTKOCTH 3NIeMEeHTOB LLENKHUTE Mo KHonke HasHauuTb.

B nosismBLlueMcsa ananoroeomM okHe MpeaynpexaeHue wenkHute no kHonke OK.

¥ ¥ ¥ ¥

B gnanoroeom okHe XKeCTKOCTM 35IeMEHTOB B CMUCKE TUMOB KECTKOCTEN BblAENUTE KYPCOPOM TUM KECTKOCTM
2*.NMnactuHa H20.

¥

LLlernkHWTe No kHomke YCTaHOBUTbL KakK TEeKyLUUin Tun.
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[Tpumep 16. TexHonorust pacdyera Ha yCTOMYHUBOCTD K MPOTPECUPYIONIEMY OOPYIIIEHUIO

# [Nocne 3TOro WenkH1Te No kHornke HasHaunTb.

# BbINOMHUTE NYHKT MeHo BbiGop = OTMeTKa aneMeHTOB (KHOMKa . Ha NaHemnM MHCTPYMEHTOB), YTODObI CHATb
aKTMBHOCTb C Onepaumm BblAeNeHns 3IEMEHTOB.

&=

3apaHue rpaHUYHbIX YCNOBUM

OT1an 4. 3agaHue rpaHM4HbIX YCITIOBUN

\

— "

s~ Pacyem Ha ycmou4ueocms K nipoepeccupyrowiemy obpyweHuro 6ydem rnpou3sodumcs Ha npumepe
paspyuweHusi 00HOU U3 KOSTOHH 1ep8o2o amaxa. Bo uzbexaHue eeomempudeckol usmeHsemocmu
8bilerniexxalyux KOsTIoOHH 80Kpye ocu Z, Ha 8ce y3/ibl MUMmbl MepeKpbimus Nepeoeo amaxa Haknadbieaem
dorosiHuMmerbHble 2paHUYHbIE YCI108USl.

# [1ns npefcTaBreHnsl pacyeTHOM CXeMbl B MpoeKLMM Ha nnockocTb XOZ BLINOMHMTE MYHKT MeHio Bupg =

Mpoekuna Ha nnockocTb XOZ (kHoMnka Ha NaHenu MHCTPYMEHTOB).

# [locne BbINOMHEHMA NyHKTa MeHio Bbibop = OTMeTKa y3noB (KHomnka . Ha naHenu UHCTPYMEHTOB) C NMOMOLLbIO
Kypcopa BblgenvTe BCe Y3rbl NANTbl NEPEKPbITUS NEPBOro aTaxa.

# C nomolubto nyHkTa MeHtio Cxema = CBA3M (kHomMka IE Ha NaHenu MHCTPYMEHTOB) BbI3OBUTE AMANOroBOe OKHO
CBa3u B y3nax (puc.16.14).

* B 9TOM OKHe, C MOMOLLbI0 YCTAHOBKM (DaXKoB, OTMETbTE HanNpaBreHUs, MO KOTOPbIM 3anpeLleHbl NepemMeLLeHns
y3nos (UZ).

# [Nocne 3TOro WenkHUTE Mo KHOMKe - anIMeHMTb.

CesazM B yanax

A | ® |

HazHauTe ceAsM

[ x| U
[y oy
[ 2 ¥ U2

Puc.16.14. [Juanoroeoe okHO CBA3M B y3nax

> I'Iepeﬂ,qme B VI30MeTEI/ILleCKyPO npoeKunto npeacrtaBrieHNA pacquHon CXEMbl C NOMOLLbIO MeHI0 Bupg =

M3omeTpus (kHoMKa Ha NaHenu MHCTPYMEHTOB).

&=

3apaHue Harpy3ok

Otan 5. 3agaHue Harpy3ok

\

— "

“—"" Pacyem Ha ycmoli4ueocmb K Mpo2peccupytouiemy ob6pyweHUIo Mpou3soduMcs om HOPMamueHbIX
Hazpy30K.
Bo emopom 3azpyxeHuu, 8 KOmopom Modesnupyemcsi npozspeccupyroujee obpyuweHue (paspyweHue
KOJTOHHbI), MOXHO 3a0amb Ko3aghghuyueHm duHamuyHocmu pasHbit 1.1. [Jng amoeo e eepxHull y3en
KOJIOHHbI Hy»HO 3adamb 10% om ycunusi 8 3mou KO/IoOHHe om covYemaHul npedbiOyuwux 3a2pyxeHud.

dopmmpoBaHue 3arpyxeHuns Ne 1

11



[Tpumep 16. TexHonorust pacdyera Ha yCTOMYHUBOCTD K MPOTPECUPYIONIEMY OOPYIIIEHUIO

# C nomoulbto MeHo Bbl6op = Monu®unbTp BbI30BUTE Ananorosoe okHo Monu®unbTp.
# B aTOM OKHe nepenauTe Ha BTOpYIo 3aknagky ®unbTp onAa aneMeHToB (puc.16.15).
# TMocne atoro yctaHoBuTe dnaxok Mo opneHTaumm K3 u BknoumTe pagno-kHonky || XOY.

# LllenkHuTe nNo KHomke — MNpumeHnTs.

PUneTp ANY 2NEMEHTOE )

m M| A|w]| <

Mo HoMEpaM K2

|
Mo Enay K2
-
Mo Ty K2
B
Mo ¥ecTKOCTH
o

Mo opHEHT ALK K=

L]

|

i

v || woz |
o || wov O
) yoz ]z

AnAa cTepkHERA

T -

I_ ¥ron cornacoEaHkAa ANA NNAcTHH

: |

Puc.16.15. [luanorosoe okHO ®UNbTP ANS 3/IEMEHTOB

# BbizoBUTe AnanoroBoe okHo 3agaHue Harpy3ok (puc.16.16) ¢ nomolblo MeHto Harpysku = Harpy3ska Ha y3nbl

U 3N1IeMeHTbI (KHOI'IKa IE Ha naHenn I/IHCTDYMGHTOB).

# B aTOM OKkHe nepenanTe Ha 3aknagky Harpy3ku Ha nnacTuHbI (MO yMOJYaHUIO ykazaHa cucTeMa KoopavHaT
Fmob6anbHas, HanpasneHe — BOONb ocu Z)..
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[Tpumep 16. TexHonorust pacdyera Ha yCTOMYHUBOCTD K MPOTPECUPYIONIEMY OOPYIIIEHUIO

JanaHue Harpyz ok (%]

x| 4|4 A7 |dplielo]

Harpyzki Ha nnacTuHE
CHCTEMa KODPOMHET

{* [nofiansHan " MectHas
HanpaeneHue
o oy i« Z

T un Harpysk4

L7 || =
25 || EF
T

Tekyw an Harpyska

Mz p=11/0"2 - PagHoMepHD pac
4 *

@] [x] [2]

Puc.16.16. Juanorosoe okHO 3agaHue Harpy3ok

# llenykom No KHoMke paBHOMEPHO pacnpeAeneHHON Harpy3ku BbI3oBUTE Auarnorosoe okHo MapameTpsbl.
> B 9TOM OKHe 3aaaiiTe MHTEHCUBHOCTL Harpyskn p= 1 /M2 (pnc.16.17).

# LLlenkHuTe no KHorke — MNoaTBepaAnTb.

MNapaMeTpw (%]

P |1 T 1k

[ MNpoekTHEHAA
(/1 [x][2]

Puc.16.17. Juanorosoe okHo MapameTpbl

# [Nocne aToro B 4ManoroBom okHe 3agaHue Harpy3o0K LUEeJIKHUTE MO KHOMKe - anIMeHMTb.

dopmmpoBaHue 3arpyxeHmsa Ne 2

# CMeHWTe HOMEp 3arpyxeHusi, Bbl3aBaB AManoroBoe okHo AKTUBHOe 3arpyxeHue (puc.16.18) ¢ nomMoLL b0 MeHI0

]
Harpy3kn = Bbl6op 3arpyxeHus (KHOmMka Ha naHenu MHCTPYMEHTOB).
#* B aTOM OManoroBoM okHe 3afanTe HOMEp 3arpyxeHust 2.

# LLlenkHuTe no KHormke — MNoaTBepaAnTDL.
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[Tpumep 16. TexHonorust pacdyera Ha yCTOMYHUBOCTD K MPOTPECUPYIONIEMY OOPYIIIEHUIO

AKTHEHOE ZArpuyx*eHHe 3

Horep |2 j|\/||x||?|

Mram |36FFI';I}KEHHE 2

Puc.16.18. JuanoroBoe okHO AKTMBHOE 3arpyxxeHue

# [locne aToro B AManoroBom okHe @uUnbTp ANA aneMeHToB cHuMKTe dnaxok Mo opueHTauum K3.
#* [Nanee yctaHoBuTte chnaxok Mo Homepam K3 1 B cOOTBETCTBYHOLLIEM MNOMNe BBEAMTE HOMEP 3NeMeHTa 7.
# LllenkHuTe No KHomke — MNpumeHnTs.

# [1ns oToGpaxeHus Ha aKpaHe TONbKO OTMEYEHHOro 3fIeEMeHTa CXEMbl BbINOMHUTE hparMeHTauunio ¢ MOMOLLIbHO
MeHo Bug = ®parmeHTaums.

# Bbloenute BEPXHWUA y3en KOMNOHHbI.

# B gnanoroBom okHe 3apaHue Harpy3oK nepenaute Ha BTOpyto 3aknagky Harpyskm B yanax (Mo ymonyaHuto
ykasaHa cuctema koopavnHaT FnobanbHas, HanpasneHne — BAONb ocn Z).

# llenykom No KHOMKe COCPefoTOYEHHON CUMbl BLI3OBUTE AManoroBoe okHo MapameTpbl Harpy3ku.
# B aTOM OKkHe 3apgainTe BenuunHy Harpyskm P = 30 T.

# [Mocne 3aToro B A4NanoroBoM okHe 3agaHue Harpy3oK LenkHUTEe Mo KHOMKe — NpumeHUTD.

# LllenkHuTe no kHomnke — MNoaTBepauTb.

> ,El]'lﬂ BOCCTaHOBIEHUA pacquHon CXeMbl B NepBOHa4YallbHOM BuAae rnocrie onepaunm ('bpaFMeHTaLI,I/II/I, BbIMONTHUTE
NYHKT MEHK Bup = BoccraHoBneHue KOHCTPYKUUN.

# BbINOMHUTE NYHKT MeHio Bbl6op = OTMeTKa y3noB (KHomMka . Ha NaHesnM MHCTPYMEHTOB), YTODObI CHATb
aKTMBHOCTb C OnepaLum BblAeneHns y3nos.

==

MopenupoBaHue cTaaMn oopyLueHus

dtan 6. MogenupoBaHue ctaguin oopyLueHuUs

# C nomolubto MeHo Harpy3ku = 3agaHne MOHTaXHbIX TabnuL, BbI3OBMTE AManoroBoe okHo MoHTaxHas
Tabnuua.

* B 3TOM OKHe [nsi cO3[iaHusl NepBOii CTaauu MOHTaxa LUEeNKHWUTe no kHornke Hoeas.
# BbINOMHUTE NYHKT MeHi0 BbiGop & OTMeTKa arneMeHTOB (KHorMKa . Ha NaHenu UHCTPYMEHTOB).
¥ C nomoLLblo Kypcopa BbIAENUTE BCE 3TIEMEHTbI CXEMBI.

# [locne BblgeneHns anemMeHToB B Ananorosom okHe MoHTaxHas Tabnuua (puc.16.19) B none Beoaa
MoHTUpyeMble aneMeHTbI LiernkHMTe Nno kHornke Bce oTmeueHHbIe (B cnncke aBToMaTUyeckn oTobpaxatrorcs
HOMepa BblAENEeHHbIX Ha CXeMe 3N1EMEHTOB).

* [anee wenkHNUTE NO KHOMKe - anIMEHVITb.
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[Tpumep 16. TexHonorust pacdyera Ha yCTOMYHUBOCTD K MPOTPECUPYIONIEMY OOPYIIIEHUIO

MouTaxHas TaGauiLa ()

Cranuu l Fpgnnbl] ﬂun.sarpgmewﬂ]

CraguA =
Hordep cTanuu ! j
Hoean | Hpanme | MNokasare |

b oHTHPYEMEIE 3 NEMEHTE

Bce MNokasate
COWCOK 3EMEHTOE  grieveHHele | Ha creme
1-5080
JEroHTHRYEMEIS 3 NEMEHTE
Bce

COMCOK 3NBMEHTOE  orpjcueHbie | Ha creme

MNokazare ‘

b oHTamHaA Tadnwa

|Arag paiina |I::"~Lira 3. 45LD atatMpurepl B mnt

[x] [2]

Pwuc.16.19. [inanorosoe okHo MoHTaxxHaa Tabnuua

# CHUMWTE BblgeneHne 3r1eMEHTOB C NOMOLLbI0 MeH0 BbiGop = OTMeHa BbiaeneHus (kHomnka IE Ha naHenu
WHCTPYMEHTOB).

# B gnanoroBom okHe MoHTaxHasa Tabnuua ans co3gaHus BTOpOVI cTagun MOHTaXa LenkHMTe no kHonke Hoeas.

# [Nocne aToro B AnanoroBom OKHe q)VIanp AnA 31eéMeHTOB Npu yCTaHOBJIEHHOM cbnax(Ke Mo HOMepam K3 un

BBELEHHOM HOMepe arieMeHTa 7 LUESTIKHUTE NO KHOMKe - anMeHMTb.

# [Mocne BblgeneHus B ananoroeom okHe MoHTaxHas Tabnuua B none BBoaa ﬂeMOHTMPYEMbIe ANeéMeHTbI
LeNKHUTE No KHomnke Bce oTMeYeHHble.

> [lanee LenKHUTE MO KHOMKe — MpuMeHnTb.

# CHUMWTE BblgeneHne 3r1eMEeHTOB C NOMOLLbI0 MeHo BbiGop = OTMeHa BbiaeneHus (kHomnka IE Ha naHenu
WHCTPYMEHTOB).

- 3a|<p0171Te ananoroBoe OKHO (DManp AnsA 311eMeHTOB LLEeJT4YKOM MO KHOrMKe E - 3aKprTb.

# 3akpouite ananorosoe okHo MoHTaxHasa Tabnuua Len4koM No KHomMke IZI — 3aKpbITb.

==

MopaenupoBaHue HerIMHENHbIX 3arpy>XeHumn

Otan 7. MogenupoBaHue HeNMMHEeMNHbIX 3arpyKeHumn

\

—
i o
" [Ins ebInofHeHus1 HeNUHelIHo20 pacyema cucmeMsbi C y4emom rnpoyecca MoHmaxa Heobxo0umo 3adameo
KOnu4ecmeo HesluUHeUHbIX 3a2pyxeHull pagHoe Kouvecmsy cmadull MOHmaxa.

# C nomolubto nyHKTa MeHo Harpysku = MogenupoBaHue HefIMHEWHbIX 3arpyXeHun (KHorka Iﬂ Ha naHenu
WHCTPYMEHTOB) BbI3OBUTE AManoroBoe okHo MoaenupoBaHue HeNMMHEeMHbIX 3arpy>KeHUn KOHCTPYKLUKU
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[Tpumep 16. TexHonorust pacdyera Ha yCTOMYHUBOCTD K MPOTPECUPYIONIEMY OOPYIIIEHUIO

(pnc.16.20).

# B aToM OkHe Ansi hopMUpOBaHMS NEPBOro 3arpyKeHnsi 3aganTe cregyrolime napameTpbi:
= Ne 3arpyxeHuna — 1;

m B packpbiBaloweMcs cnmcke MeTtop pacyerta BbidoepuTe cTpoky (1) MpocTon waroBbii;

m B packpbiBatowemcs cnucke Mevartb BoibepuTe cTpoky MepemeLueHns U yCUnusa nocne Kaxporo Lara;

m BKNHOYUTE pagmo-KHOMNKY PaBHOMepHbIe Wwaru 1 3agante konudectso waros 10.

> llenkHuTe no kHonke MoaTBepANUTb (NMPONCXOAMT aBTOMATUYECKOE NEePEKII0YEHNE Ha BTOPYHO CTPOKY).

| MonenMpoEaHMeE HEAWMHERHBIX SAFPYXEHHA KOHCTPYKLMK 3]
M =arpyseHua IE_ MNoaTEEpamTE | 3akpeTe |
HueT NpeasicTapku v Uganire | OTMeEHHTE |
MeTog pacueta | [1] NpocToli waroseki j Cnpaeka
Meyare ||_|E|:IEMELIJ,EHHF| H YCHAMA NOCAE Kasnoro maraﬂ
b @k cHMANEHDE YHMCND MTERALMEA 300 K.onMyecTeo Waroe IT

JHaYEHUA K03 PEHUHEHTOE K, HapY3k.ar No Warard

" YreHue uz dalina |

" BEog W pElaKTHROESHME

{* PagHOMEpHBIE WAark

el S R

CEOQHAA TAGAMLE HEMHHENHEY Zar pUHEHIN

111033000 0101071030107 0710710.710.1

Puc.16.20. Juanorosoe okHo MoaenupoBaHue HENMMMHENHbIX 3arpyXeHUN KOHCTPYKLUU

* [Ina chopMUpOBaHNsi BTOPOTO 3arpy>xeHusl 3aganTe crnegyolme napameTpsbi:
= Ne 3arpyxxeHus — 2;

m ycTaHoBuUTE hriaxok Y4eT npeabiCToOpun;

m B packpbiBawLiemMcs cnucke Metoa pacueta Boibepute cTpoky (1) MpocTon warosbin;

m B packpbiBatowemcs cnucke Mevartb BoibepuTe cTpoky MepemelueHns U yCUnusa nocne Kaxporo Lara;

m  BKNHOYUTE pagmo-KHOMNKY PaBHOMepHbIe waru 1 3agante konudectso waros 10.

> |.|.|,eJ'IKHMTe No KHOrMkKe HO,D,TBep,DMTb (I'IpOI/ICXOJJ,I/IT aBTOMaTU4eCKoe nepeknvyeHne Ha TpeTbio CTpOKy).

* [ns okoHYaHus mMmoaennpoBaHua HEeNMHENHbIX 3arpy>KeHvu7|, LLIEJTIKHUTE NO KHOMKe 3aKprTb.

==

HenuHenHbIN pacyeT cxembl

9tan 8. HennHenHbIN pacyeT cxeMbl

,.,-
# 3anyctuTe 3agady Ha pacyeT C NOMOLLbI0 MeHo Pexxum = BbINONMHUTBL pacyeT (KHomka Ha naHenm
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[Tpumep 16. TexHonorust pacdyera Ha yCTOMYHUBOCTD K MPOTPECUPYIONIEMY OOPYIIIEHUIO

WHCTPYMEHTOB).

==

npOCMOTp n aHanus3 pe3ynbTaToB pacyeTa

Atan 9. NMpocmoTp U aHann3 pe3ynbTaToB pacyeTa
* [Mocne pacyeTa 3a4auu, NepPexoq B PEXMM pe3ynbTaToB pacyeTa OCyLLECTBSETCS C NOMOLLbIO MeH0 Pexum =
r'
Pe3ynbTaTtbl pacueTta (KHomka Ha NaHemnu MHCTPYMEHTOB).

* B pexume npocMoTpa pesynbTaToB pacyeTa Nno yMOMYaHWI pacyeTHasi cxema otobpaxaeTcsi ¢ y4eToMm
nepemelleHun y3nos. Ons 0To6ﬁa>|<eva cxeMbl 6e3 yyeTa nepemeLleHnin y3noB BbINOMHMUTE MNYHKT MeHlo Cxema

= UcxopHasa cxema (KHOI'IKa Ha naHenn I/IHCprMeHTOB).

OTkntoyYeHne 0ToOpaXKeHNA Harpy3oK Ha Pac4YeTHOW CXeme

* BbInonHUTe NyHKT MeH0 Onumn = dnarn pucoBaHuUs (KHOMKa . Ha NaHenu UHCTPYMEHTOB).
* B pnanorosom okHe Moka3aTb nepengnTte Ha TpeTbio 3aknaaky O6wme 1 cHummTe onaxok Harpysku.

# LllenkHnTe no kHorke IE — NepepucoBaTs.

CmeHa Homepa TeKYLLEro 3arpy>keHus

-
Ha naHenu nHcTpymeHTOB 3arpyxeHus CMEHUTE HOMEP 3arpyXeHusi Ha 2 u

LLEeJIKHUTE MO KHOMKe - anIMeHMTb.

BbiBOA Ha 3KpaH M30Mosien NepeMeLLLeHnn B NUTe NepeKkpbiTUS NepBOro aTaxa

# BblBeouTe Ha 3KpaH U30Mnons NepeMeLleHnii No HanpaeneHuo Z ¢ nomoubio MeHio fedopmauuu = B

5
rno6anbHon cucteme = Usononsa nepemeweHun = U3onons nepemeweHnn no Z (KHOMKU , a 3atem
Ha naHenu MHCTPYMEHTOB).

BbinonHute nyHKT meHio Bua = Mpoekunsa Ha nnockoctb XOZ (kHomka Ha naHenu MHCTPYMEHTOB).
C nomolLLbio Kypcopa BblenuTe areMeHTbl NepeKkpbITUS NEPBOro aTaxa.

BbinonHute dparmMeHTaumio ¢ nomoLlbio MeHio Bug = dparmeHTtaums.

¥ ¥ ¥ ¥

Mepengute B VI30MeTEVIHeCKyPO NpoeKLMIo NpeacTaBrieHnst pacHeTHOM CXeMbl C MOMOLLbIO MeHo Bug =

U3omeTpus (kHorka Ha NaHenu MHCTPYMEHTOB).

BblBOA Ha 3KpaH HanpaBlieHUs PasBUTUA TPELLMH B BEPXHEM CI10€ MAUTbl NEPEKPbLITUSA NMEPBOro aTaxa Ha oHe
130Monemn HanpsSXXxeHnmn

# C nomoLLblo NyHKTa MeHio Yeunua = PaspylueHue BbI30BUTE AnanoroBoe okHo KapTuHa paspywieHus
(pnc.16.21).

# B aTOM OKHe BKIOYMTE pagmo-kHonky BepxHui cnon B none BbiGop cnost Ana TpewmH.

# lllenkHuTe No KHomke — MNpumeHnTs.
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[Tpumep 16. TexHonorust pacdyera Ha yCTOMYHUBOCTD K MPOTPECUPYIONIEMY OOPYIIIEHUIO

KapTuHa pazpyueHus (¥

Britop cioR 0nA TpELHH
" HusHMiE coi
" CpenHWi cnol

(¥ BepxHui cnoii

Brifiop hoHa 0nA BEMZYaNKEaLHE
* Ha mozamke HanpsseHm9i N1
" Ha vzononas HanpaweHHE M1

o] [x][?]

Puc.16.21. [Juanorosoe okHO KapTuHa pa3spyLlueHus

==
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