[Tpumep 8. PacueT MauThl B TEOMETPUUYECKH HETMHEUHOW MMOCTAHOBKE

Mpumep 8. PacueT MauTbl B reOMeTPUYE€CKN HEFTIMHEMHOWN NMOCTAaHOBKe

LUenu n 3apaum:

e COCTaBMWTb PaCYETHY CXeMy MayTbl;

e oKasaTb MOAENUPOBaHNE reOMETPUYECKON HEMMHENHOCTU.
UcxopHble AaHHbIe:
Cxema MayTbl 1 ee 3aKpenneHune nokasaHbol Ha puc.8.1.

MeTtannuyeckas ma4Tta BbicoTon 40 M.
CeueHunst aneMeHToB MaYThl:

e cTOVKa — Tpu TpyObI 133 X 5;

® pacTsKKM — KaHaT, npodunb — 20.

Harpyaku:
e 3arpyxeHue 1 — cobCTBEHHbIN BeC; cocpeaoTodeHHas cuna P = 0.15 T, npunoxeHHasa Ha ABa BEPXHUX Y3Na;

e 3arpyxeHue 2 — BeTpoBas Harpyska, || BeTpoBoOM panoH, TUn MecTHoCTH A.
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Puc.8.1. Cxema mauthbl

=

Co3naHue HOBOM 3agaumn

Ons Toro 4ytobbl HayaTtb paboTy ¢ MK JINPA, BeinonHuTe cnegytowyto komaHay Windows:
Myck = Mporpammbl = Lira Soft = JIUPA 9.4 = JIUPA 9.4.

Oran 1. Co3paHue HOBOM 3aaaum
# [Ins co3gaHusl HOBOW 3afayu BbINOMHUTE NYHKT MeHo ®ann = HoBbIN (kHoMKa Ha NaHenu NHCTPYMEHTOB).

#* B nosieuBIeMcs ananorosomM okHe MpusHak cxemsl (puc.8.2) 3agaiite cnegylowmne napaMmeTpbi:
= 1M cozgaBaemon 3agauv — Mpumep8 (Lwmndp 3agayum No ymonyaHuio coBnagaeT C MMeHeM 3agaun);

m pu3HaK cxembl — 2 — Tpu cTeneHmn cBo6oabl B y3ne (ABa NnepemelleHns u nosopoT) X0Z.

# [Mocne 3TOro LWesnKHUTE Mo KHOmMKe - nOATBepAMTb.
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Puc.8.2. [iInanorosoe okHO MNMpu3HaK cxembl

==

Co3aaHue reomeTpuUYecKon cxemMbl MauThbl

Otan 2.Co3paHne reoMeTpUYECKON CXxeMbl Ma4Tbl

# BbizoBuTe gnanorosoe okHo Co3aaHue NAOCKUX (hparMeHTOB M ceTen C NoMoLbio MeHlo Cxema = Co3pgaHue
=t
= PerynsipHble pparMeHTbl U ceTu (KHoMka E Ha MaHenn NHCTPYMEHTOB).

* B 3TOM OManoroBoM OkKHe 3ajanTe:

= lllar Bgonb BTOpON OCU:
L(m) N
1 40.

= OcTtanbHble napamMeTpbl MPUHMMAaKTCH NO YMonyaHuio (puc.8.3).

* [Nocne 3Toro WenkHUTe Nno KHormnke @ — MpuMeHnTb.
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CozgaHHe NACCKHE PParMEHTOE H CETER (%)

Mo | | e |
eHepauua patdel 1
Hron nogopoTa oTHOCUTEARHD ook 2 |0

K.00pgMHATE! NEpEOrD Y=na
i azare kypoopor

w [0 - { {+ f'“
v (0 M &
Z 0 M O
War eaont nepeai oo War eaoie BTORON OCW
JHaveHue  Konwyecteo | dHavende  konddecteo
Ll | N L) | N | 4]
1.00 40

L

-

o] [x] (2]

Puc.8.3. [inanorosoe okHo Co3paHme nnockux coparMeHToB U ceTen

[JobaBneHue y3nos

# BbizoBuTe gnanorosoe okHo [lo6aBuTb y3en (pnc.8.4) c nomoubio MeHio Cxema = KoppekTupoBka =

[Ho6aButb y3en (kHomka Ha NaHenn NHCTPYMEHTOB).
* B aTOM OManoroBoM OKHe 3afaiTe KOOPAMHATLI FIEBOrO HIDKHErO y3na:
s X Y 2
20 0 O.

# lllenkHnTe no KHomnke — NMpumMeHnTL.
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Puc.8.4. lnanorosoe okHo [1o06aBUTbL y3en

# 3aTem BBeAMTE KOOPAMHATLI MPABOr0 HWXKHErO y3na:

= X Y Z
20 0 O

* |llenkHute no KHonke — NMpumMmeHnTL.
BblBOA Ha 3KpaH HOMEPOB y3r0B

I""'
¥ BbInonHWTe NyHKT MeHo Onuuu = dnarv pucoBaHus (KHormka Ha NaHenu UHCTPYMEHTOB).

# B puanorosom okHe Moka3saTb nepenante Ha BTOPYH 3aknaaky Y3nbl n yctaHoBute cnaxok Homepa y3nos.
# LlenkHute no KHomnke IE — NepepucoBatb.

[JobaBneHne cTepXHEeBbIX 3JIEMEHTOB
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* B guanorosom okHe [lo6aBuUTb y3en nepenaute Ha 3aknaaky Pasgenutb Ha N paBHbIX YacTten (puc.8.5).
# B none BBoaa BBeaute 3HayeHne N = 20.

> YKaxuTte nocrnegoBatenibHO KypcopoM yanbl Ne 42 n Ne 32, 3atem y3nbl Ne 43 n Ne 32 (npy aTomM Mexay HMM
NpoTArMBaeTCs Pe3vHoOBas HUTb).
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Pwuc.8.5. [lnanoroeoe okHo [lo6aBuTbL y3en

Ha puc.8.6 npegcrasneHa nonyvyeHHas cxema.

Puc.8.6. PacueTtHas cxema c Hymepauumen y3nos

CoxpaHeHne nHdopmaLunm 0 pacHeTHON cxeme

# [1na coxpaHeHus nHhopMaLUnUn O pacHETHOWM CXEME BbINOMHUTE NYHKT MeHo ®ann = CoxpaHuTb (KHOMKa . Ha
naHenn MHCTPYMEHTOB).

* B nosiBuBLLEMCS AManoroBoMm okHe CoxpaHUTb Kak 3agjaiTe:
= UMs 3agauu — Mpumeps;

m nanky, B KoTopyto 6yaeT coxpaHeHa aTa 3agada (Mo yMonyaHuio BbibupaeTcs nanka — LData).

# lllenkHute no kHonke CoxXpaHUTb.

==

3agaHue rpaHuYHbIX YCNOBUMN

OT1an 3. 3agaHue rpaHUYHbIX YCIOBUMN
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Bbioenenue yanos Ne 42 n 43

# BbInonHuTe NyHKT MeHo BbiGop = OTMeTKa y3noB (KHoMka . Ha NaHenu NHCTPYMEHTOB).

# C nomolupto kypcopa Bblgenute yanbl Ne 42 (HwkHWI neBbit) n Ne43 (HUXHWUIA NpaBbli) (Y3rbl OKpaLLMBAOTCS B
KpacHbIf LBET).

\

T Ny
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w—"" Ommemka y3/108 8bIMOJIHAEMCS C MOMOWbI0 OOUHOYHO20 yKa3aHUsi KypCOPOM UJIU pacmsiaueaHueM 80Kpye
HY)XHbIX y3/108 "pe3uH08020 OKHa".

3agaHue rpaHnYHbIX ycrnosuii B yanax Ne 42 n 43

#* C nomoLLbto NyHKkTa MeHio Cxema = CBA3M (KHoMka IE Ha NaHenn MHCTPYMEHTOB) BbI3OBUTE AMATTIOrOBOE OKHO
CBs3u B y3nax (puc.8.7).

# B 3TOM OKHe, C MOMOLLbIO YCTAHOBKM (hriaXkkoB, OTMETbTE HanpaBreHnsl, N0 KOTOPbIM 3anpeLLeHbl NepemMeLLeHns
y3nos (X, Z).

# [locne 3TOro LWenkHUTE No KHOMKe — MpuMeHuTb (Y3nbl OKpaLIMBaOTCA B CUHUI LBET).

CeazH B Yyznax E]

A | x|

HazHauuTE cEAZM

W = [ Ux
[y [y
Wz [ uz

Puc.8.7. [inanorosoe okHo CBA3M B y3nax

3agaHue rpaHnYHbIX ycrnosui B yane Ne 1

# Bbligenute y3en Ne 1.

# B gunanoroesom okHe CBsi3M B y3nax OTMeTbTe HamnpaesieHus, No KOTOpbIM 3anpelleHo nepemMelleHve yana (X, Z,
uy).

# LllenkHnTe no KHonke — MNpumeHUTh.

# BbInonHuTe NyHKT MeHo BbiGop = OTMeTKa y3noB (KHOMKa . Ha NaHenn NHCTPYMEHTOB), YTOOLI CHATb
aKTUBHOCTbL C onepaumn OTMETKM y3r0B.

==

CmeHa Tnna K3

Otan 4. CmeHa Tuna KOHeYHOro AfieMeHTa
* BbINonHuTe NyHKT MeHio BbiGop = OTMeTKa aneMeHTOB (KHOmMKa . Ha NnaHenn MHCTPYMEHTOB).
# C nomolLLblo Kypcopa BblAennTe Bce 3N1eMeEHTbI CXEMbI.

# C nomolibio MeHio Cxema = KoppekTupoBka = CMeHa Tuna KOHe4YHOro afiemMeHTa (KHorka Ha naHenm
WHCTPYMEHTOB) BbI30BUTE AManoroBoe okHo CMeHa TMna KOHe4YHOoro anemMmeHta (puc.8.8).

# B aTom gnanoroBom okHe ¢ NOMOLLbIO Kypcopa Bblaenute cTpoky Tun 310 - reoMeTprUieCKu HeNIMHENHbIN
YHUBepcanbHbIA NPOCTPAHCTBEHHbIN cTepXXHeBOW K3 (HUTB).

# LllenkHnTe no KHonke — MNpumeHnTs.



CrMeHa THNa KOHEYHOr o anemMenTa (%)
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Punc.8.8. [inanoroesoe okHo CMeHa TMna KOHeYHOro afieMeHTa

==

3apaHue XeCTKOCTHbIX napamMmeTpoB JfieMeHTaM MaudTbl

dtan 5. 3apgaHue XeCcTKOCTHbIX napamMeTpoB 3yieMeHTaM MaudTbl

dopmunpoBaHMe TUMNOB XKECTKOCTH

# C nomotupbto MeHio XKecTkocTn = XKecTKOCTU 3NIeMeHTOB (KHOMKa Ha NnaHenn MHCTPYMEHTOB) BbI3OBUTE
Avanorooe okHO XKecTKocTu anemeHToB (p1c.8.9).

#* B 9TOM OKHe LenkHUTe no kHornke [lo6aBUTb 1 B GUGNNOTEKE XKECTKOCTHBIX XapakTepPUCTUK LLIENIKHUTE No BTOpOW
3aknagke basa meTannu4yecknx ce4YeHum.
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X EecTKOCTH 3NEHMEHTOE E]
HazHa4eHHE 3IneMEHTAM Cxembl
TEEYLWHA THN HECTKOCTH ] T EE l
|°,:,° 1. TpH TpyBe MAaCTHHYATEIE, OABEMHEIE, YMCNEHHEIE
K= 203 K2 261 A
CTMETHTE | HasHa4HMTE | CITHEHHTE | YHMENEHHDE YMENEHHDE

CMHCOK THNOE MECTKOCTER
P71, TpM Tpy6kl EF=.| EF=.|

O 1353x5, BeTEL
EE | 2 K2 310 (HHTE)

K2 262 K2 263
HHENEHHDE HHENEHHDE

EF=.) EF=.)

K2 264 K2 E71-276
HHENEHHDE HHENEHHDE

EF=.) EF=.
K2 281-284 K2 310 (HMTE)
YWCTAHOEWTE Kak TEKYILMA THM | HHCNEHHOE
MpocMoTp == | MameHHTE = = |
e EF=|
FonHpoEaHHeE | ¥AanuTe |
K= 341-344
|?=|| ? | | X | AofaEHTe < < | HHCAEHHOE v

Pwnc.8.9 [lnanorosoe okHO KeCTKOCTU 35IeMEHTOB

# BblGepuTe ABOWHbBIM LLENYKOM MbILLW Ha 3fIEMEHTE rpacmuyeckoro cnucka tun ceveHust Tpu Tpyohbl.

* B pmanoroBom okHe CTanbHoe cevyeHue BbiAENUTE KypcopoM CTPOKY BETBb U 3afaiTe napameTpbl CeYEHNS
BeTBM (pnc.8.10):

m B packpbliBatoLiemcs crnncke — CopTamMeHT Bbibepute nosuumto — Tpy6a GecluoBHas ropAveKaTaHas;

= B cnucke — Mpodmnb — 133 x 5.

# LlenkHnte no kHonke CTbIKOBKa.
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CransHOE CEYEHUE El

CocTae l AecTROCTE ]

CopTatdeHT P aln copTareHTa [*.2rt]
|T|:|';.fﬁa AECl0EHAA MOpAYEKATaHan ﬂ |TF|L|B.£‘-.2.SF|T ﬂ
=27 3. Tpr TpyGe Mpoduns |133 x5 ﬂ Wl
0 133 x5, BETEL
=1 QnucaHue
CEEAEHHA 0 NpotknAx B tharne
1 AHHOTaumA: Tpyba BecwoBHaA ropAYekaTaHan
MpogiMnK COOTEETCTEYHIT HopMan: MOCT 8732 - 7%
COpTHMPOEKS NpodHEA N BE03PACTaHHHD

napaMeTpa: ¥ 4. Macca
KonkdecTeo npodkned B dakne: 1316

CeveHue... | CTeikoEka >>| K.arreHT api; UeeT:

] 4 | OTreHa | Crpaeka |

Punc.8.10. Inanoroeoe okHo CTanbHoOe ceyeHue
#* B pmanoroBom okHe CTbikoBKa (puc.8.11) BBegute 3HadeHne Y = 100 cm (3HaueHue Z npu yCTaHOBIIEHHOM

hnaxke PaBHOCTOPOHHUI TPEYrofbHUK BbIYMCIAETCH aBTOMaTUYECKM).

* [1ns BBOAA JaHHbIX WenkHuTe no kHorke OK.

v [v PAEHOCTOROHHMA TREYTONBHHE

& | €
gy

| W= 100 M
O: 7= 173205  cp

Puc.8.11. lnanoroeoe okHO CTbIKOBKaA

OTHMEHA

L/

* B guanoroBom okHe CTanbHoe cevyeHue LenkHuTe no kHorke OK.

> [anee B gnanoroBom okHe XKeCTKOCTU 3/IEMEHTOB rlepe|7|,qV|Te Ha TPETbI0 3aKnagKy YnCrieHHOro onmcaHuma
XECTKOCTW.

> Bbibepute Tun ceveHus K3 310 (HuTb).

* B HoBOoM amanoroBom okHe YucneHHoe onucanue K3 310 (HUTL) BKnounTe pagmo-kHonky CoptameHT
(pnc.8.12).
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HucneyHoe onvcadye K3 310 (HUTE) (&)

Cnocof 5508HHMA CEYEHKA
" YycnenHoe  © Mpamoyronenoe O Kpyraoe © Copramedt

EF |2895.28 T @
q 0.001355 T/

K.otArEHT 3P U eet

| |
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Pwuc.8.12. [lnanorosoe okHo YncneHHoe onncaxme K3 310 (HUTb)

# B nosiBmBLLEMCS! AManoroBoM okHe CtanbHoe ceveHue (puc.8.13) 3agante napameTpbl ceveHns KaHar:

m B packpblBatoLemMcs cnmcke — CopTameHT Bbibepute nosvumio — KaHat oguHapHoi cBuBku Tuna TK
KOHCTPYKUuMmn 1x37(1+6+12+18);

= B cnucke — Mpodunb — 20.

# [1ns BBOOA AaHHbIX WenkHuTe no kHornke OK.

CransHoOEe CeYeHUE El

CocTae l HecTrocTe ]

CopTatdeHT P ain copTareHTa [*.art)]
|KaHaT OAMHIPHOH CEMEKK THNa TH KoHCTpYKUKK 1370 1+6+12418) j |Kan3EIE4.$rt j
& 1. KanaT 20,0 Mpodne |2I:I.I:I ﬂ Wl
Moayne ynpyrocTu 1.70293e+007 oyt
=1 QnucaHue
CEEAEHHA 0 NpodHnax: B darfne
L‘ﬂ AHHOTaLMA: KaHaT 0AMHApHOH CEMEKKH THNA TH

KOHCTPWELKMK 1303701 +6+12+18)

MpotknKM COOTEETCTEYHIT HOpMa: MTOCT 3064
COpTHPOEKS NPOGKAEA N BEO3PACTaHHHD
napameTpa: A, NNOWaak

KonH4ecTED Npodkned B darne: S

Moeopar K.otateHT 3pHii: | Lger:

] | OTr4eHa | Cnpaeka |

Punc.8.13. lnanoroeoe okHo CTanbHOe cevyeHue

— e
w—"" B duanozoeoe okHo YucneHHoe onucavue K3 310 (Hums) 8 nonsi EF u q 6y0ym eHeceHbI
asmomamuyecKu 8bI4UCIIeHHbIe 3HaYeHUs ocegol xecmkocmu (EF) u no2oHHo20 geca (q).
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* B guanorosom okHe YucneHHoe onucaHue K3 310 (HATb) LENKHUTE MO KHOMKe — MopTBepanTb.

# [1na TOro 4Tobbl CKPbITb OMBNNOTEKY KECTKOCTHBIX XapakTePUCTUK, B AMANOroBOM OkHe XKeCcTKOCTU 35ieMeHTOB
LLENKHNTE Mo KHomnke [lo6aBUTb.

HasHauyeHune XecTKOCTen afnemeHTam MayTbl

* B guanoroBom okHe YKeCTKOCTU afleMeHTOB B CMUCKE TUMOB XeCTKOCTEN BblAENNTE KYPCOPOM THM KECTKOCTM
1.Tpwm TpyObLI.

# lllenkHuTe No KHomnke YCTaHOBUTb KaK TeKyLMn TN (Mpy 3TOM BbIGpaHHbIMA TWUM 3aNUCbiBAaETCS B OKHE
peaakTnpoBaHua TEKyLI.WIﬁ TUN XecTKoCcTU. MOXHO Ha3HaunTb TeKyLIJ,I/II7I TUN XXEeCTKOCTU LI,BOI7IHbIM Lenm4komM Ha
CTPOKE CrncKa).

# BbINonHuTe NyHKT MeHo BbiGop = OTMeTKa BepTUKanbHbIX 351IEMEHTOB (KHOMKa . Ha NaHenu UHCTPYMEHTOB).
> BblgenuTe BCe BepTUKanbHblE 3M1EeMEHTHI.

# B guanoroBom okHe YKeCTKOCTU 3f1IeMeHTOB LLENKHUTE MO KHonke Ha3HauuTb (C 3nemMeHTOB CHUMaeTCs
BblaeneHue. 3To CBUAETENLCTBO TOrO, YTO BblAENEHHbIM 3fIEMEHTaM NPUCBOEHA TEKYLLAs KECTKOCTb).

* B cnucke TUNOB >XECTKOCTEWN BbiAENUTE KypcopoMm Tun xectkoct 2.K3 310 (HuTb).

# LllenkHute no kHomnke YCTaHOBUTb KaK TeKyLUUn Tvn.

# BbloenuTe Bce BepTUKambHbIE 3NIEMEHTBI CXEMBbI.

# [Ina oToOpaxeHnsi Ha aKpaHe TONbKO HEBbLIAENEHHbIX Y3IOB M 3NIEMEHTOB, BbINOMHUTE NYHKT MeHo Bupg =
MHBepcHasa doparmeHTaums.

# BbInonHuTe NyHKT MeHo BbiGop = OTMeTKa aneMeHTOB (KHOMKa Ha naHenn NHCTPYMEHTOB).

* BblgenuTe BCe 3NIEMEHTbI CXEMBI.

* B guanoroBom okHe KeCTKOCTU 3/1IeMEeHTOB LLENKHUTE MO KHoMke Ha3HauuTb.

#* [1ns BOCCTAHOBMEHUSI pac4eTHON CXeMbl B MepBOHaYanbHOM BUAE, BbINOMHUTE NYHKT MeHo Bug =

BoccTraHoBneHue KOHCTPYKUNN.

& =

3agaHue Harpy3ok

OT1an 6. 3agaHue Harpy3oK

dopmupoBaHme 3arpyxeHmsa Ne 1

# C nomoLubto MeHto Harpy3kn = lo6aBUTb COGCTBEHHbIN BeC BbI30BUTE AManoroBoe okHo [lo6aBuTb
cobcTBeHHbIN Bec (puc.8.14).

# B 9TOM OKHe, Npu BKIMHOYEHHOW pafMo-KHOMKE BCe aneMeHThbl, B none Koadh. HageXXHOCTU no Harpys3ke 3ajante
koadhpumumeHT paBeH 1.05 (Tak kak B cucteme JIMP-PC (Pegaktnpyemblii COPTaMEHT) NOrOHHbINA BEC 3NIEMEHTOB
3ajaH HOpPMaTMBHbIM, TO €r0 HYXXHO Npeobpa3oBaTb B pacHETHbIN).

* lllenkHuTe No KHomMKe — NpuMeHUTL (BCeM aneMeHTaM KOHCTPYKLIMM aBTOMaTUYECKM HasHavaeTcs
paBHOMEPHO pacnpeaeneHHas Harpyska, paBHasi TOrOHHOMY BECY 3NIEMEHTOB).

JloGaeutk coGCTEEHHHA BEC E]

CoSCTEEHHEIN BEC HAZHAYMTE Ha:

{* BCe 3 nemeHTEl
" BEIENEHHLIE 3 NEMEHTE

Ko hop HAEKHOCTI MO Harpyske

1.05
@ (2] x]

Pwuc.8.14. Jnanorosoe okHo [1lo06aBUTL COOCTBEHHbLIN Bec

10
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# BbInonHuTe NyHKT MeHo BbiGop = OTMeTKa y3noB (KHoMka Ha NaHenu NHCTPYMEHTOB).

# C nomoLubto Kypcopa Bblgenute yanbl Ne 40 n 41.

> Bbi3oBWTe AnanoroBoe okHO 3apgaHue Harpy3ok (puc.8.15) ¢ nomoulbio MeHio Harpy3ku = Harpyska Ha y3nbl 1
3aneMeHTbl (KHomnka @ Ha nNaHenn MHCTPYMEHTOB).

> Mo yMOn4aHuK yKa3aHa cCuctemMma KoopanHat Mo6anbHas, HanpaslieHne — BOOJib OCU Z

3anaHuye Harpyaok ()

X b |L 17|l

Harpysku B yznas
CuCcTera KoopaMHaT
* [nofianeHan " MecTtHan

HanpaeneHue
R . v 7

T Hn Harpyaku

) .
Ts|l°

D o] D oH

.

T ekywan Harpyska
‘ l = P=0.15T - C1na enone raodan
<

>

@ (x| [2]

Puc.8.15. [Inanoroeoe okHO 3agaHue Harpy3ok

# Lllenykom no KHOMKe COCPeaOTOUYEHHON CUIbl BbI30BUTE AnanoroBoe okHo MapameTpbl Harpy3ku (prc.8.16).
> B aTom OkHe 3aganiTe BennunHy cunbl P = 0.15 1.

* |llenkHute no KHonke v — MNoaTBepanTb.

MNapameTps Harpyzku (X
Zhavenwe (015 T

o

+p

B

] (%] 2]

Puc.8.16. [lnanorosoe okHO MapamMeTpbl Harpy3ku

* Mocne 3TOro B AManorosoM okHe 3agaHue Harpy3oK LLENKHUTE MO KHOMKe — NpuMeHUTL.

BbiBOA Ha 9KpaH HOMEPOB 3M1EMEHTOB

#* B pmanoroBom okHe Moka3aTb nepenaute Ha NepByto 3aknaaky AneMeHTbl 1 ycTaHoBuTe naxok Homepa
3N1eMEeHTOB.
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[Tpumep 8. PacueT MauThl B TEOMETPUUYECKH HETMHEUHOW MMOCTAHOBKE

* |llenkHute no KHonke IE — MNMepepucoBartb.

dopmupoBaHue 3arpyxeHma Ne 2

#* CMeHMTe HOMep TEKYLLEro 3arpy>KeHus, Bbl3BaB OuanoroBoe okHo AKTUBHOe 3arpyxeHue (punc.8.17) ¢ noMoLLbHo
]
MeHio Harpysku = Bbi6op 3arpyxeHus (kHonka Ha naHenu MHCTPYMEHTOB).

# B aTOM OnanoroBom okHe 3a4aiTe HOMep 3arpyxeHus 2.

# LllenkHnTe no KHonke — MNoaTBEepanTb.

AKTHMEHODE ZanpyxeHue (]

Hovep 1 = [][X]

Mran |Barpy}+<EHHe 1

21

Puc.8.17. lnanorosoe okHO AKTMBHOE 3arpyxeHue
# C nomoLLbio MeHio Bbibop = Monu®unbTp (KHOMKa Ha NaHenu MHCTPYMEHTOB) BbI30OBUTE ANaNoroBoe OKHO
Nonn®unbTp (pnc.8.18).

* B aTOM OKHe nepeingnTe Ha BTOPYLO 3aknaaky ®unbTp ANA 3NIeMeHTOB.

> YcrtaHoBuTe hnaxok Mo Homepam K3 1 B cooTBeTCTBYIOLLIEM MONe BBeauTe HoMepa anemeHToB 1 — 10.

* |llenkHute no KHomnke — NMpumMmeHnTL.

DPUnLTp AN9 ANEMEHTOR &

m A ke <

Mo HoMepam K2

w110
Mo Ay K3
= =l
Mo THRy K=
B =l
Mo #ecTHOCTH
| [~
Mo OpHEHTAaLLHKH K2
r (= e
' i
i~ f"

AnA cTepwHER

e - "

r ¥ron cornacogaHyAa AnA NNacTHH

: |

Puc.8.18. [inanorosoe okHO PunbTp AN 3/1IeMEHTOB

# B gnanoroesom okHe 3apaHue Harpy3okK nepeiante Ha TPeTbio 3aknaaky Harpysku Ha cTepkHM.

* 3aTteM BKMOUNTE pagmno-kHomnky X Ans 3aaaHns HanpasneHve Bo3aencTBms Harpy3ku (puc.8.19).
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[Tpumep 8. PacueT MauThl B TEOMETPUUYECKH HETMHEUHOW MMOCTAHOBKE

w4 Lz dp s

Harpysku Ha cTepsHu |
CucTemMa KoopaMHaT
{* [nofianeHan ™ MecTHan

Hanpaenenue
v ¢ rZz

Tun HarpyzkM
—t L[E=
*~—xz°c "

D
* — & e |

TekyWaA Harpyska

w p=0.1 7/ - PagHorepHD pacn
£ b

@ (%] [2]

Puc.8.19. [Inanorosoe okHO 3agaHue Harpy3ok

# lllenykoM No KHOMKe paBHOMEPHO pacnpeneneHHoM Harpy3ku Bbl3oBUTE AnanoroBoe okHo MapameTpbi.
* B 3TOM OKHe 3agaiiTe MHTEHCMBHOCTb Harpy3ku p = 0.1 T/m.

# LllenkHnTe no KHonke — MNoarBepanThb.

* [locne aToro B A1anoroBom okHe 3agaHue Harpy3ok LUENKHUTE MO KHOMKe — MpuMeHnTb.

> B ananorosom okHe ®uNbTP ANsl INeMeHTOB BBeauTe HoMepa arnemeHToB 11 — 20.

LLlenkHnTe No KHOMKe — NMpMeHnTL.

b

B ananoroBom okHe 3agaHue Harpy3okK LLenykoM Mo KHOMKe TpaneuneBnaHON Harpy3Kkn Ha rpynny CTEpXKHeN
BbI30BUTE AuManorosoe okHo HepaBHomepHas Harpy3ka (puc.8.20).

> B 3TOM OKHe 3afaliTe 3Ha4YeHmne Harpy3km B Ha4yane un B KoHue ee npunoxenus: p1 = 0.1 7/m, p2 = 0.12 1/m.

A

Ons YKa3aHuAa HanpasJ1€HUA NSMEHEHUA BEJTNYNHbI Harpy3kn BKIMOYNTE pagno-KHOMKY Bponb ocn Z.

LLlenkHnTe No KHOMKe — MNoaTBepanTb.

A

HepaeHoMepHas HArpYZKa ()

P10 o/ ¢ Boonsocux

" Bpone ocu'y

Pz |02 M % Bponk ocuZ

(V][ %] [2]

Puc.8.20. inanorosoe okHO HepaBHOMepHas Harpy3ka

# [Mocne 3TOro B AManorosoM okHe 3agaHue Harpy3oK LLENKHUTE MO KHOMKe — NpuMeHUTL.

* B guanoroBom okHe PuUnbTp ANA 3fieMeHTOB BBeANTe HoMepa anemeHToB 21 — 40.
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[Tpumep 8. PacueT MayThl B TEOMETPUYECKH HEJTMHEWHON MMOCTAHOBKE

* |llenkHute no KHonke — NMpumMeHnTL.

# B guanoroBom okHe 3apgaHue Harpy3oK LLENYKOM MO KHOMKEe TpaneLmeBuaHON Harpy3ku Ha rpynmny cTepXxHew
BbI30BMTE Ananorosoe okHo HepaBHomepHas Harpy3ka.

> B 9TOM OKHe 3ajaliTe 3Ha4YeHne Harpy3ku B Havane u B koHue ee npunoxexus: p1 =0.12 1/m, p2 = 0.15 1/m;

BKITHOUNTE pap,mo-KHonKi Bpoonb ocn Z.

# LllenkHnTe no KHonke —MNoarBepanTsb.

# [Mocne aToro B AnanoroBoMm okHe 3agaHue Harpy3oK LWeJIKHUTE NOo KHOoMKe - anIMeHVITb.

o =

MogenupoBaHue HeNIMHENHbIX 3arpyXeHun

Otan 7. MopenupoBaHue HeNTMHENHbIX 3arpyKeHumn

# C nomoLbto MeHio Harpy3kn = MogenupoBaHue HeNMMHENHbIX 3arpyXeHun (KHomka Iﬂ Ha naHenu
WHCTPYMEHTOB) BbI30BUTE Anarnorosoe okHo MoaenmpoBaHue HeNMHENHBbIX 3arpyXeHMn KOHCTPYKLUU
(pnc.8.21).

* B 3TOM OKHe A5 NepBOro 3arpy)xeHus sagante cregyolme napameTpbl:
= Ne sarpyxeHus —1;

= B packpbiBatoLLemca cnvcke MeTtoa pacyeTta BbiGepute CTPOKy (2) ABTOMaTM4YECKU BbIGOp wara ansa
reoMeTpmM4ecku HeNnMHeNHbIX 3aaav;

m B pacKpbiBaroLemMca Cnncke Mevyatb Bbl6€pVITe CTPOKY I'Iepememeva n ycunua nocrne Kaxaoro wara.

# LlenkHute no kHonke MoaTBepAUTHL (NPOUCXOAMT aBTOMATUYECKOE NEPEKOYEHNEe Ha BTOPYIO CTPOKY).

# [1ns BTOPOro 3arpyxeHus 3agante cneayowime napameTphbi:
= Ne 3arpyxeHus — 2;
m yCTaHoBUTe onaxok Y4yeT npeauctTopuu;

m B packpbiBatoLLemca cnvcke Metoa pacyeta BbiGepuTe CTPOKy (2) ABTOMaTM4eCKuM BbIOOP wara Ans
reoMeTpuM4ecku HeNMMHENHbIX 3aaav;

= B packpbiBatoLlemcs cnucke Mevatb BoibepuTe cTpoky MepemelleHns u ycunusa nocre Kaxaoro ara.
#> LlllenkHute no kHonke MoATBepANTL.

# [INs OKOHYaHWA MOAENNPOBAHUS HENMUHENHbIX 3arpy>XeHWN, LWEeNKHUTE No KHOMKe 3aKpbIThb.
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[Tpumep 8. PacueT MauThl B TEOMETPUUYECKH HETMHEUHOW MMOCTAHOBKE

MopoenyMpoBaHWE HENMHERHBIX SArPYXEeHHA KOHCTPYKLMH 3
M =arpuyseHis |2_ MogTeepoTE | Jakperme |
HyYeT npeqbIcToOpHM v Hpanure | OTrEHUTE |
MeTon pacyera |[2] ABTOMATHYECKME BRIGOP Wara 0nA reu:ume‘r[ﬂ Crpaeka
Meyare |I'Iepemeu.ler-|uﬂ H YCUAMA MOCNE Ka#KL0ro Luaraﬂ
M akcumaneHoe YUC N MTEpaLLME 300 I—
3HaYEHUA KO3 DOHUMEHTOE K HAPYSKat N0 Warar
8 |
-
~

CyrdrdapHielA H a4aneHeIi i
063 LT 1 ToynocTe | 0.0001 1e-003

war

CEOQHAA TAONUULA HENMHENRHEY ZarpyKeHUH

123330001 0.0001 1e-009

22333001 1000070 1e-009

Puc.8.21. [Inanorosoe okHO MogenupoBaHue HeNMMHEeMHbIX 3arpyXeHMN KOHCTPYKLMK

==

FeomeTpnyeCcKkn HENMMHENHbIN pac4yeT MayThbl

Atan 8. leomeTprYECKN HENMNHENHbIN pacyeT MayTbl

i
# 3anycTtute 3agady Ha pacyeT C NOMOLLbI MeHO Pexum = BbINONHUTL pacyeT (KHOMKa . Ha naHenu
WHCTPYMEHTOB).

-

MpocmoTp 1 aHanu3 pe3ynbLTaToB pacyeTa

Or1an 9. MpocmoTp 1 aHanu3 pe3ynbTaTOB pacyeTa

# [Mocne pacyeTa 3agauum, Nepexo B PeXuM pesynbTaToB pacyeTa OCyLLECTBSIETCA C NOMOLLbO MeH0 Pexxum =
""
Pe3ynbTaTbl pacueTa (kHoMnka Ha NaHenu NHCTPYMEHTOB).

> B pexvMe npocMoTpa pe3ynbTaToB pacyeTa Mo yMOn4aHuio pacyeTHasi cxema otobpaxaeTcs C y4eTom
nepemeLleHnin yanos (puc.8.22). [ina otobpaxeHusa cxemMbl 6e3 yueTa nepemMeLleHnid Y3noB BbINOMHUTE NYHKT

meHo Cxema = UcxoaHas cxema (KHOMKa IH Ha naHenn NHCTPYMEHTOB).
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[Tpumep 8. PacueT MauThl B TEOMETPUUYECKH HETMHEUHOW MMOCTAHOBKE

Puc.8.22. PacyeTHas cxema C y4eTOM nepemMeLleHnin y3nos

BbiBOO Ha 9KpaH MO3auK nNepemMeLLeHnin 1 YCUnmm

# BblBeauTe Ha aKpaH Mo3auKy nepemMeLleHnii No HanpaeneHuto X ¢ noMolbio MeHio fedopmaunn = B

rno6anbHoOM cucteMe = Y3noBble NepemMelleHus = Mo3auka nepemelleHuit no X (KHOMKM . a 3aTem E
Ha MaHenu UHCTPYMEHTOB).

* BblBeguTe Ha akpaH Mo3auky ycunusa N ¢ nomollbio MmeHio Yeunua = dniopbl = Mo3sauka N (kHomku , a 3atem

Ha naHenu MHCTPYMEHTOB).

BbiBOO MHMOPMAaLMK O BblIOpaHHOM y3rie

* BbINoNHWTE NYHKT MeHto BbiGop = UHdopMaumsa o6 yane nnu anemeHTe (KHorMka Ha naHenwu
WHCTPYMEHTOB).

* Ykaxute kypcopom Ha y3en Ne 41. OTkpbiBaeTcs AnanoroBoe okHo Y3en 41 (puc.8.23), kotopoe cogepxut Ne
y3na, Ne 3arpyeHus n BenM4mMHy Harpy3ku Ha 3agaHHbIn y3en, 3Ha4yeHus nepemMeLLeHnii ysna B rnobanbHon
cMcTemMe KoopauvHar.
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[Tpumep 8. PacueT MauThl B TEOMETPUUYECKH HETMHEUHOW MMOCTAHOBKE

X 2

Puc.8.23. [inanorosoe okHo UH(popmauus o6 yane Ne 41

BbiBOO MHMOPMAaLUMK O BbIOpaHHOM 9nemMeHTe

* Ykaxute Kypcopom Ha anemMeHT Ne 1. OTkpbiBaeTCcs AManoroBoe okHo dnemeHT 1 (p1c.8.24).
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[Tpumep 8. PacueT MauThl B TEOMETPUUYECKH HETMHEUHOW MMOCTAHOBKE

AnemeHT 1 &

Homepa wanoe

Me

THN ®¥ECTKOCTH

1 [ OTMETHTE

THO K=

=]

F-E0 CEHEHHA Bnok; M

ANKHa, KOOPAMHATEI LEHTPA TAXECTH

|1

~

|L=1m, Ye=0m, Ye=0mM, Zc=0.5m

* Zarpymenne M2 sarp. 1 j

Y| |e|w|%

N2 ceqeHHA ] -6.,35048 T

=

[ ZnHoper

L

3

My |-31.8031 1M
Q2 | 246717 T

{TITTTIER T

[2]

Puc.8.24. [inanorosoe okHo UH(popmauus o6 anemeHTe Ne 1

\

N
R

OKHO codepxxum HOMepP 3r1emMeHma, HoMepa e20 y3/108 Ha CXeMe, ykazamesib OmMemKuU 3rieMeHma Ha
cxeme, mur xecmkocmu, 6ubuomeyYHbIl Mur KOHeYHO20 351eMeHma, Ko/iu4ecmeo pacqyemHbix ceqyeHud,
Homep biioKa, 8 KomophbIl 8xo0um paccMampueaeMbil srremeHm, OnuHy U KoopouHambl UeHmpa
msixecmu anemeHma 8 eriobanbHoU cucmeme KoopOuHam, CKPOJI/IUHE HOMEPO8 3a2pyKeHul, CKPOIUHE
HOMEpPOo8 ceveHud.

OkHOo codepxxum credyrouue 3aknadku:

- CMUCOK 3a0aHHbIX Hagpy30K;

- napamempab! KO3hghUYUEHMO8 Mocmenu;

- napamempabi XXeCMKUX 8CMasok;

- Hanuyue u HarpasJeHue WwapHUpos;

- y2on 8pawieHusi MECMHbIX ocel;

- 3HaYeHuUs ycunuli 8 Ce4eHUU CMEPXKHS 8 MeKyLEM 3a2pyKeHuU.

YcmaHo81eHHbIU (hriaxkok Amopbl 1103807155em 101yYUmb 3Mopbl yeunut u npo2ubos 8 mexkywem
CMepXXHeeoM afieMeHme, omobpaxkaeMble 8 OKHE Hagu2amopa 3Hp.

Lllenn4ok Mo KHOMKe ¢ HaUMeHOB8aHUEM 3r10Pbl 8 OKHE Hagua2amopa 3rp 1038os1ssem yopamsp uniu
0obasumb cOOMBEMCMEBYIOWYH0 3MOPY.

# [Ina oTobpaxxeHus anop ycunuin u npornbos, B 3TOM OKHe yCcTaHOBUTE prnaxxok dntopbl. OTKpbIBaeTCS
AnarnoroBoe OKHO HaBuraTtopa antop (puc.8.25).
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[Tpumep 8. PacueT MauThl B TEOMETPUUYECKH HETMHEUHOW MMOCTAHOBKE
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Inopa npomboe 21

Puc.8.25. [lnanoroBoe OKHO HaBuraTopa anop

dopmupoBaHme 1 NpocmoTp Tabnul pesynbTaTtoB pacyeTa

* [1ns BbIBOAA NPOTOKOMA pacyeTa BbINOMHUTE NYHKT MeHi0 OKHO = CTaHpapTHbIe Tabnuubl.
# [locne aTtoro B gnanorosom okHe CTaHgapTHbIe Tabnuubl (puc.8.26) BolaenmTe cTpoky NMpoTokon pelueHUs.

# LlllenkHute no kHonke MpocmoTp.

CraHnapTHHE TaGaMLUB (%]

f« TRT 7 HTML I RPT

[MapareTprl T8 ML, |

[poTakon peweHYs
Meperdziw eHWA
Heumaa

Meocorp & [x] [2]

Puc.8.26. [Inanoroeoe okHO CTaHAapTHbIe Tabnuubl

19



[Tpumep 8. PacueT MauThl B TEOMETPUUYECKH HETMHEUHOW MMOCTAHOBKE

# [ns TOro 4tobbl 3aKpbITh TAGNULY, BbIMOMHUTE NYHKT MEHI0 Pann = 3aKkpbIThb.

= =
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