[Tpumep 6. PacueT HMIMHAPUYIECKOTO pe3epByapa

Mpumep 6. PacyeT uunuHapuyeckoro pesepsyapa

Lenun n 3apaun:

e COCTaBUTb PacyeTHY CXEMY LMNMHAPUYECKOrO pe3epByapa C AHULLEM;

e 3a[aTb Harpy3Ky Ha CTEHKY W AHMLLE OT BECa XUOKOCTH;

e MPUMEHUTb ONS pacyYETHOW CXEMbI JTOKanbHY0 CUCTEMY KOOPAMHAT Y3I0B.
UcxopHble gaHHbIe:
>Kene3o0eToHHbIV pe3epByap pagnycoMm R =2 m 1 BbicoTon H = 3 m.
Matepuan pesepByapa — xene3obetoH B25.

TonwwmHa cteHkn d = 15 cm 1 TonwmHa gHmwa h = 20 cm.
Harpyska — BHyTpeHHee JaBneHune Bofbl.
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Co3paHue HOBOM 3agaum

[ns Toro 4ytobbl HayaTtb paboTy ¢ MK JINMPA, BeinonHuTe cneaytoyto komaHgy Windows:
Myck = Mporpammbl = Lira Soft = JINPA 9.4 = JIUPA 9.4.

9t1an 1. CosgaHme HOBOW 3aga4u
# [1ns co3gaHms HOBOW 3a4ayu BbINOMHUTE NYHKT MeHio dann = HoBbIN (kHomka Ha NaHenu MHCTPYMEHTOB).

#* B nosiBuBemcs gnanorosom okHe MpusHak cxembl (puc.6.1) 3apavite cnegyowime napameTpbl:
= UMs co3gaBaemon 3agayumn — Mpumep6 (Lundp 3agayum No ymonyaHmio coBnagaeT ¢ UMEHeM 3agaun);

= npusHak cxembl — 5 — LllecTb cTeneHen cBob6oabl B y3ne.

# [locne 3TOro LWenKHUTE No KHOMKe - nO,D,TBepAMTb.
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Puc.6.1. lnanorosoe okHo MNMpu3HakK cxemMbl
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Co3pgaHue reomeTpUYeCcKon cxembl pesepeyapa

9tan 2. Co3gaHne reomeTpmyecKon cxembl pesepByapa
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N / 7OCKOJ7be OaHHasi pacyemeHas cxeMma U Hazgpy3Ka A8JAMmcAa yeHmpasibHO cuMMmempuYHbIMU, Mbl MOXKeM

pacc4Yumsigeamb Yemeepmsb pea3eps8yapa, HazHa4dasd ripu 3mom cesd3uUu cummempuu Ha rnriockocmu
OomceYyeHUusl.

Co3gaHue CTeHOK pe3epByapa

Hi
H

# C nomolubto nyHkTa MeHio Cxema = Co3aaHue = MoBepxHOCTU BpalueHus (KHomMka
WHCTPYMEHTOB) BbI30BUTE Ananorosoe okHo NoBepxHOCcTU BpaleHus (puc.6.2).

Ha naHenu

* B 3TOM OKHe 3afaiTe napameTpbl, HE0BXoAMMbIE AN reHepauun LunuHapa:
= paguyc umnuHgpa— R =2 m;
m BbicoTa umnuHgpa — H =3 wm;
m pa3buBKa CTEHKM pe3epByapa Ha KOHEYHble areMeHThbl No BepTukanm n1 = 20, Mo OKpy>XHOCTN N2 = 9;
m yron cektopa fi = 90°.

m  OCTalibHble NapamMeTpbl NPUHUMAKTCA NO YMOJTHaHUIO.

* [1ns BBOOA AaHHBIX LLEITKHUTE MO KHOMKe — MpumeHnTL.
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Puc.6.2. [lnanorosoe okHO NMoBepxHOCTU BpaLieHUA

CospnaHve gHua pesepByapa

# B pgnanoroeom okHe MoBepxHocTH BpalieHus (puc.6.3) WenkHMTe No BTOPOW 3aKknagKke reHepaLlmmn KoHyca u
3ajavite criegyloline napameTpsl:

® BEpXHWI paguyc KoHyca —r = 0 m;

= HWXKHWUA paguyc KoHyca — R = 2 v;

m BblcoTa KoHyca — H = 0 wm;

m pa3buBka CTEHKM pe3epByapa Ha KOHeYHble anemeHTbl n1 =10, n2 = 9;
m yron cektopa — fi = 90°.

m OCTalbHble NapameTpbl MPUHUMAIOTCS MO YMOMYaHUIO.

* [1na BBOAA AaHHbLIX LWENKHUTE MO KHOMKe — MpuUMeHnTL.
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Punc.6.3. [lnanorosoe okHO NMoBepXxHOCTN BpaLieHUA

YnakoBKka CXembl

¥ BbInonHUTe NyHKT MeH0 Cxema = KoppeKkTupoBKka = YnakoBKa cxeMbl (KHOrMka .] Ha naHenu MHCTPYMEHTOB).

# B pgnanorosBom okHe YnakoBkKa (puc.6.4) WwenkH1Te no KHomnke — MoaTrBepAunTb (yNnakoBka Cxembl
NPON3BOAMTCH ANA CLUMBKM COBMaAatoLLMX Y3roB U 3N1EMEHTOB, a Takke ANna 6e3B03BPaTHOrO UCKIOYEHNS 13

pacyeTHON CXeMbl YAANEeHHbIX Y3I10B 1 31EMEHTOB).
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Pwuc.6.4. [lnanoroBoe okHO YNakoBKa cxembl
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CoxpaHeHu1e nHdopmaumm o pac4eTHON cxeme

# [1ns coxpaHeHUs MHpOpMaLMKN O pacyHETHOW CXEME BbIMOSTHUTE NYHKT MeH0 Pann = CoxpaHUTb (KHomMka . Ha
naHenun NHCTPYMEHTOB).

> B nosiBuBLUEMCS AManoroBom okHe CoxpaHUTb Kak 3aganTe:

= uM4 3aga4qn — NMpumep6;
m arnky, B KOTOpyto ByaeT coxpaHeHa aTa 3agada (no ymondaHuio Bblbnpaetcs nanka — LData).

# LLlenkHuTe no kHonke CoxXpaHuUTb.
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HasHa4yeHue NnokanbHOM CUCTEMbl KOOPAWHAT y311laM pacyeTHOM CXeMbl

Ortan 3. HaszHa4yeHMe NoKanbHON CUCTEMbI KOOPAUHAT y3laM pac4eTHOMN CXeMbl

BbloeneHve y3nos
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=" [Ing Ha3Ha4YeHuUs NToKasbHOU cucmembl KOOPOUHamM, Hy>KHO OMMeMmMuMb 8Ce y3Ibl pacyemHol CXeMbl, 3a
UCKITIOYeHUeM UeHmparbHo20 y3na OHuwa ¢ Homepom 301 (0;0,0).

# BbinonHute nyHKT MeHo Bbi6op = Monu®unbTp (KHOMKa Ha naHenu MHCTPYMEHTOB).

# B nosiBuBLLIEMCH AManoroBom okHe ®unbTp ANA y3nos (puc.6.5) yctaHoBuTe chnaxok Mo Homepam y3nos u B
COOTBETCTBYlOLLEM MNofie BBeauTe Homepa y3nos 1 — 300.

# LllenkHuTe no KHomke — NpumeHnTb.
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Punc.6.5. [lnanorosoe okHO ®UNbTP ANs y3NnoB

HasHayeHune nokanbHOW CUCTEMbI KOOPAMHAT

# C nomolubto nyHkTa MeHio Cxema = KoppekTupoBka = JlokanbHble OCU Y3NOB BbI30BUTE AMarOoroBoe OKHO
JNlokanbHble ocu y3noB (puc.6.6).

# B 3TOM OkHe CHUMUTE oraXkok ¢ koopauHaTtbl Z2 (TakumM 06pa3oM, Mbl 3aaeM KOOpAMHaTY TOYKU, OT KOTOPOM
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6yD,YT CTPEMUTbCA MECTHbIE OCU X. Tak kak KoopauHaTta Y4 nepemMeHHa no BbiCOTE, Mbl OTKITHOHaeEM

COOTBETCTBYIOLLUIA (DrIaxoK).

# LllenkHuTe No KHomke @ — MNpumeHnTs.
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Punc.6.6. [lnanorosoe okHO JloKasnbHbIe OCU Y3510B
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3apaHue XeCTKOCTHLIX NapaMeTpoB 3fieMeHTaM pe3epByapa

dtan 4. 3agaHue XeCTKOCTHLIX NapamMeTPOB 3fieMeHTam pe3epByapa

dopmmrpoBaHNE TUMNOB XKECTKOCTU

L
# C nomolubto MeHto XKecTKocTu = XKeCcTKOCTU 3fIeMEeHTOB (KHOMKa Ha NnaHenu UHCTPYMEHTOB) BbI30OBUTE
AnanoroBoe okHO XKecTkocTn anemMeHToB (puc.6.7).

* B 3TOM OKHe LienkHuTe no kHomnke [lo06aBUTL 1 B BUGNNOTEKE KECTKOCTHBIX XapaKTEPUCTUK LLEENIKHUTE Mo
TpeTbel 3aKknaaKe YMCrNeHHOro OMMCcaHUs XECTKOCTU.

* Bbl6€pV|Te OBOWHbBIM LLEMYKOM MbILLN Ha 3fieMeHTe I'pa(*)l/l‘-leCKOFO cnmcka Tun ceyveHus MnacTuHbl.
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Punc.6.7. lnanoroeoe okHO XKeCTKOCTU 3NeMeHTOB
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# B gnanorosom okHe 3agaHue XKeCTKOCTU ANnsA nnacTtuH (puc.6.8) saganTte napameTpbl ceveHuns (4ns gHuWa):
= Moaynb ynpyroctv — E = 3e6 T/M? (Mpu aHrnMIACKON packnake KnasuaTypbl);
m koad. NyaccoHa —V = 0.2;
m TonuwmHa — H = 20 cm.
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Pwuc.6.8. [lnanorosoe okHO 3agaHue XXecTKOCTU ANA NNacTUH

# [lanee B gManoroBom okHe YXeCTKOCTM 35IeMeHTOB B CMMCKe TUMOB XeCTKOCTel BbiaenuTte cTpoky 1.MnactuHa H
20 v wenkH1Te No kHornke KonupoBaHue.

# [locne 3TOro B CNMCKe TUMOB XecTKocTen BblaenuTte cTpoky 2.MnactuHa H 20 1 wenkHnTe no kHonke U3MeHUTb.

# B HOoBOM OKHe 3aiaHMe XXeCTKOCTU AN NNAcTUH 3a4aliTe HOBble NapaMeTpbl cedeHus (4ns CTEHKN):
s TonuwmHa — H =15 cm.

# LllenkHuTe no kHomke — MNoarBepanTb.

# [1na TOro 4tobbl CKPbITL OMOMMOTEKY XKECTKOCTHBIX XapakTepPUCTUK, B ANanoroBoM okHe XKeCTKOCTU 35IeMEHTOB
LenkH1Te no kHonke [lo6aBuThb.

HasHayeHue XecTkoCcTen aneMeHTam gHua

#* B cnucke TMNoB xecTKocTew BolaenuTb cTpoky 1.MnactuHa H 20.

# LllenkHuTe No kHomnke YCTaHOBUTL KakK TeKyLWUIA TUN (Npy 3TOM BbiIOpaHHbIA TUN 3anucbiBaeTCs B OKHE
penaktupoBaHusi TeKyLwmit TUN xecTKoCcTU. MOXXHO Ha3HaYMTb TEKYLLUIA TUM KECTKOCTW ABOWMHBIM LLEMYKOM MO
CTPOKe cnucka).

# BbINOMHUTE NYHKT MeHio Bbl6op = OTmeTKka 6noka (KHorka . Ha NaHenu MHCTPYMEHTOB).
#* YKaxuTe KypcopoMm B 000N y3en nnv anemMeHT AHuLLa (Y3nbl U 3N1IEMEHTbI AHULLA OKPACUITUCh B KPACHbIN LBET).

# B gnanoroBoM okHe XKeCTKOCTU 35IeMEHTOB LLefKHMTe Mo kHonke HasHauuTtb (C 3N1IEMEeHTOB CHMMaeTCA
BblaeneHve. 9T0 CBUAETENBbCTBO TOrO, YTO BbIAENEHHbIM 3fIEMEHTaM npuceBoeHa Tekylaa )KeCTKOCTb).

HasHayeHue XXeCcTKOCTeN 31eMEHTaM CTEHKMN

#* B cnucke TMnoB xecTkocTew BolgenuTe cTpoky 2.MnactuHa H 15.
# LlenkHnTe no KHomnke YCTaHOBUTb KakK TeKYLUK TvN.

* Ykaxute KypCoOpom B nobowm y3en unn anemMeHT CTeHKU (y3J'IbI N 3N1EMEHTbI CTEHKN OKpaCuIiincb B KpaCHbIVI Ll,BeT).
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# B gnanoroBoM okHe XKeCTKOCTU 35IeMeHTOB LLENKHMUTE No kHonke HasHauunTb.
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3aaaHue rpaHUYHbIX YCNOBUIA

Artan 5. 3agaHue rpaHUYHbIX YCNOBUN
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" [locKonbKy y3ram pacyemHoli cxeMbl Ha3Ha4YeHa /ioKasbHasi cucmema KoopOuHam, mo Hanazaembie
epaHu4Hble ycriogusi 6ydym coomeemcecmeogame 3mol cucmeme KoopOuHam.

# BbINonHUTe NyHKT MeHio CxeMa = CBA3M (KHOMKa IE Ha NaHenu UHCTPYMEHTOB).

#* B pnanorosom okHe CBA3M B y3nax (p1c.6.9), C NOMOLLbI0 YCTaHOBKM (DNaXKoB, YKaXunTe HarnpaBneHus, no
KOTOpbIM 3anpeLleHbl nepemelyermns y3nos: Y, UX n UZ (aTn HanpaBneHus COOTBETCTBYIOT CBA3AM CUMMETPUM Ha

NIIOCKOCTN OTCEYEHUS).

# [locne 3TOro LWenKHUTE No KHOMKe - anMeHMTb.
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Puc.6.9. [lnanoroeoe okHo CBsA3M B y3nax

# BbinonHute nyHKT meHtio Bug = MoBopoT = MonoxutenbHbIi BOKPYT Z (KHOMKK , a 3atem Ha naHenu
WHCTPYMeHTOB). [oBOpaymBanTe cxemy 4O TeX Mop, Noka He ByayT OTYETNMBO BUOHBI Y3Iibl CThIKOBKM AHULLA CO
CTEHKON.

# BbInonHUTe NyHKTLI MeHI0 BbiGop = OTMeTKa y3noB (KHomMKa . Ha naHenu UHCTpymeHToB) N BblGop =
MonuroHanbHasa oTmeTKa (KHOMKa Ha naHenu MHCTPYMEHTOB).

# C NOMOLLIbIO NIEBOI KNABULLM MbILUW 3aaaiTe 3aMKHYTbI KOHTYP BOKPYT Y3MOB CTLIKOBKM AHULLA CO CTEHKOM
(Takke y3nbl CTEIKOBKM OHMULLA CO CTEHKOM MOXHO MPOCTO yKa3aTb Ha CXeMe C NMOMOLLBIO Kypcopa).

# B pnanoroBom okHe CBfi3u B y3nax OTMETbTE JONOSHMTENbHOE HanpaBrieHne, No KOTOPOMY 3anpeLleHo
nepemetlleHue ysna (Z).

# LllenkHuTe no KHomke — NpumeHnTb.
# [1ns Bo3BpaTa CXeMbl B Ha4YaribHOE NoSIoXKeHWe, BbIMONHUTE NYHKT MeHio Bua = MoBopoTt = HayanbHoe

nosioXxeHune (KHornka IE Ha NaHenu MHCTPYMEHTOB).

==

3apgaHue Harpysok

Ortan 6. 3agaHue Harpy3ok

3ajaHvie JaBreHus Ha HuLLe pe3epByapa

# [Nocne BbINONHEHMS NyHKTa MeH0 Bblbop = OTmeTka 6noka (kHorka . Ha NaHenu MHCTPYMEHTOB), YKaXXnte
KypCOpOM Ha ntobor aneMeHT unu y3en gHua.

# C nomolLblo NyHKTa MeHio Harpyaku = Harpyaka Ha y3nbl U 3fneMeHTbl (KHomnka @ Ha NaHenu UHCTPYMEHTOB)
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BbI30OBMTE MArNoroBoe okHO 3agaHue Harpy3ok (puc.6.10).

» B 3TOM OKHe nepenaunte Ha YeTBepTYyto 3aknaaky Harpyskm Ha nnacTuHbI (MO yMOMYaHWIo yKkazaHa cuctema
koopanHat FmobanbHas, HanpaBneHne — BAOMb Ocu Z).
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Puc.6.10. [lnanorosoe okHO 3agaHue Harpy3okK

* llenykom no KHOMKe paBHOMEPHO pacnpeeneHHoN Harpy3kn BeI30BUTE AManoroBoe okHo MapameTpbi
(pnc.6.11).

» B 3TOM OKHe BBEAWNTE UHTEHCMBHOCTb Harpysku p = 3 T/M2.

# LLlenkHuTe no KHomke — MNoaTBepaAnTDL.

[MapaMeTpw (&)
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Puc.6.11. [lnanorosoe okHo MapameTpbl

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

3afaHue Harpyskm Ha CTEHKW pe3epByapa

¥ BblgenuTte anemMeHTbl CTEHKM MyTEM yKa3aHusl Ha Nnio6oii y3en unm afieMeHT CTEHKM pe3epByapa.
* B guanorosom okHe 3agaHue Harpy3okK C NOMOLLLIO PaaMo-KHOMKK 3adainTe cucteMmy koopauHat MecTHas.

* |.|.|,eJ'I‘-IKOM Nno KHOMKe TpaﬂeLlMeBVIﬂHOVI Harpys3ku Ha rpynny nnacTtvH Bbl30OBUTE OAMANoroBoe OKHO
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HepaBHOMepHas Harpy3ka (pnc.6.12).
» B 3TOM OKHe BBEAMTE UHTEHCUBHOCTb Harpyaku p1 = -3 T/M2 1 WwenkHuTe no paano-kHonke Baones ocu Z.

# [locne 3Toro LWenKHUTE No KHOMKe - nO,D,TBepAMTb.

HepaeHorMepHas HarpY2ka (%)

p1 -3 ot 0 Boone ocu X
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Puc.6.12. [lnanorosoe okHo HepaBHOMepHas Harpy3ka

# Mocne 3aToro B A1anorosoM okHe 3agaHue Harpy3oK LLIENKHUTE Mo KHOMKe — NpumeHnTL.

&=

CTtaTtu4yeckum pacuyeT pesepByapa

Or1an 7. CtaTMyeckun pacyeT pesepByapa

,.f-
# 3anyctuTe 3agadvy Ha pacyeT C MOMOLLLIO MeH0 Pexxum = BbInonHUTL pacueT (KHomMka Ha naHenu
WHCTPYMEHTOB).

==

MpocMoTp u aHanu3 pe3ynbLTaToOB pacyeTa

Otan 8. NMpocmoTp U aHann3 pe3ynbTaToB pacyeTa
# [Nocne pacyeTa 3agaun, Nepexod B PeXMM pe3ynbTaToB pacyeTa OCYLLEeCTBNSEeTCS C NOMOLLbI0 MeHo Pexum =

r'
PesynbTaTthbl pacueTa (KHorka Ha NaHenu UHCTPYMEHTOB).

* B pexume npocMoTpa pesynbTaToB pacyeTa Nno yMOMYaHWI pacyeTHas cxema otobpaxaeTcs C y4eTom
nepemMeLLeHnin y3nos.

BbiBog n3ononen gedopmaumni no HanpaBneHUO nokanbHOW ocu X Ha JedopMMPOBaHHOW CTEHKE pe3epByapa

i) <
# BbINOMHUB NYHKT MeHio Bbli6op = OTmeTka 6noka (KHomka . Ha NaHenu UHCTPYMEHTOB), YKaXute Ha nobon
y3€en unv anemMeHT gHuLLa.

# BbINoOnHUTE NyHKT MeHio Bug = UHBepcHas chparmeHTauma (Ha 3KkpaHe OCTalTCS TONbKO HEBbIAENEHHbIE Y3rbl
N SNEMEHTHI).

# C nomoulbto MmeHo Aedropmaumm = B nokansHou cucteme = Usononsa nepemewweHuin > Usononsa

nepemelleHnn no X (KHOMKN , a 3atem IE Ha NaHenu UHCTPYMEHTOB) BblBEAUTE HA 3KPaH M30Mons
nepemMeLLeHnin Mo HanpaBneHuto nokansHon ocn X.

# [Nepekntounte cxemy B Npoekumto Ha nnockocTb YOZ (puc.6.13) ¢ nomolbio MeHo Bug = Mpoekuna Ha

nnockoctb YOZ (kHomnka Ha NaHenu MHCTPYMEHTOB).
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Puc.6.13. M3onons nepemeLlLeHniA No HanpaBeHUo NoKarnbHoM ocu X B arieMeHTax CTEHKU pe3epByapa

# [Ina BOCCTaAHOBMNEHNSA NEpBOHaYarnbHOIO BMAa CXeMbI, BbIMONHUTE MYHKT MeHio Bup = BoccTaHoBneHue
KOHCTPYKLMUMN.

BbiBOA n3ononen BepTuKanbHbIX NEPEMELLLEHMI AHMLLIA HA AedOPMUPOBAHHOM CXEME

# BblaenuTte BCe Y35bl U 3NIEMEHTbI AHMLLA NyTEM yKa3aHUs KypcopoM Ha noboi y3en unu anemMeHT gHuLa.
# [Ins BbIBOAA Ha 3KpaH parMeHTa pacyeTHOW CXeMbl, BbINOMHUTE MYHKT MeH0 Bua = ®parmeHTauus.

# C nomolubto MeHo fledhopmaumuun = B rmo6anbHoi cucteme = U3onons nepemelueHnin = Usonons

5
nepemelleHun no Z (KHornka E Ha NaHenu MHCTPYMEHTOB), BbIBEAMTE Ha 3KpaH U30Mons NepemMeLLeHnii no
HanpasreHuto rnobanbHom ocn Z.

#* [epeknounTe cxemy B N30METPUYECKYHO Npoekumio (puc.6.14) c nomoLlbio MeHio Bug = U3omeTpus (kHonka IE
Ha NaHenu MHCTPYMEHTOB).
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Puc.6.14. Visonons nepeMeLLeHnIn No HanpaBneHuo rnobdansHON ocu Z B afieMeHTax gHuLa pesepByapa

> [lns BoccTaHoBNEHMS nepBoOHa4YaribHOro Bmaa Cxembl, BbIMOJIHNTE MYHKT MEHIKO Buag = BocctaHoBneHue
KOHCTPYKUUN.

# [1ns oToGpaxeHus cxembl 6e3 ydeTa nepemeLLeHNin y3roB, BbINOMHUTE NYHKT MeHio Cxema = UcxoaHas cxema
(kHOMKa Iﬁ Ha NnaHenu MHCTPYMEHTOB).
# [1ns oToGpaxeHus cxembl 6e3 n3onone nepeMeLleHnii, BeINomHUTE NYHKT MeHio fledpopmauun = B

I
rno6anbHou cucteme = Usonons nepemelteHnnn = N3ononsa nepemeleHnn no Z (kHormka Ha naHenu
WHCTPYMEHTOB).

# YT06bl BEIBECTU HAMPSHKEHMS B NIIOOOM N3 3NIEMEHTOB HMXKHEN YaCTW CTEHKU pe3epByapa, BbIMOHUTE NMYHKT MEHI0

Bbi6op = UHdopmauumsa o6 y3ne unu anemeHTe (KHorka Ha NaHenu MHCTPYMEHTOB) U MOCIE 3TOro
YKaXuTe KypcopoM Ha OAWH M3 ANIEMEHTOB HDKHEWN YacTu CTEHKU pesepByapa.

B nosiBuBLIEMCA AnanoroBoM okHe (p1c.6.15) npvBeaeHbl 3HAa4YEHUS HanPSKEHU.
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Puc.6.15. [Juanorosoe okHo MHopmaums o6 anemeHTe Ne

==

[Tpumep 6. PacueT HMIMHAPUYIECKOTO pe3epByapa
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