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B naHHOM NPUNOXKEHUM PacCMOTPEHbI MPUMEPBI MPUMEHEHWA MOAYEN
aBTOMATUKMN.

1. MpocToi BbiknoyaTenb

OAHO 13 NPEeVMYLLEeCTB UCMOMb30BaHWA MOLYNA — 3TO BO3MOXKHOCTb
peann3oBaTth NUTaHne BbikoYatenen, ncnonbsya He 220, a Bcero 5B,
YTO CNYXUT AOMONHUTENbHOW 3alMTON OT CIyYarHOTO MOPaeHuA
TOKOM.

Kak 6bl110 nokasaHo Ha obLUel cxemMe, CUNOBbIE Lieni 1 Lienn ynpasne-
HVA ranbBaHNYeCKM pa3BA3aHbl.

[nAa npvMepa NoaKMoUvM OObIYHbIA BBIKMIOUATENb K HYJIEBOMY BXO-
Ay, @ CBETUbHUK — K pene 0. 3amblkaeM KOHTaKTbl Jmp 00 npunaraemomn
nepemblYKon 1 BbiCTaBnAaem nopor 127.

MakcmanbHoe 3HaueHne nopora 255, yto cootsetcTsyeT 5 B. [Mpn
BK/IOYEHMI KOHTAKT 3aMblKaeTCsa, ¥ BXOLHOE HanpaxeHve CoCTaBnaer
0B, 1. k. BCe 5 B npuxoaatca Ha conpotusnenve 1 KOm (Hanpumep, R16
ana sxopa /0 00).
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Pene Mopor ekntoueHns pene Mopor BelkNoYeHUs pene Bxog
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CBepxy — KOHTaKT Pa3oMKHYT, HanpskeHve Ha Bxofe 5 B,
NO3TOMY CBET OTK/IOYEH.

CHM3Y — KOHTaKT 3aMKHYT, HanpsaxeHune Ha sxoge 0 B,
MO3TOMY CBET BKJTIOYEH.

2. MpocToii BbiKNoUaTesb C 3aeP>KKOI BblK/oUYeHUs

MHoraa npw Bbixofe M3 nomelleHvs TpebyeTcs, YToObl CBET OCTaBancs
ropeTb HEeKOTOPOE BPEMS, Hanpumep, UTobbl 3anepeTsb ABEPb UK OCBe-
TWUTb JOPOrY 10 aBTOMOOUNA B rapake. Vnu npu Beixofe 13 6aHu nocne
LWeNyKa BbIKNoYaTeNsa eLle Hy»>KHO B3ATbCA 3a PyYKy ABEPU.

[na peanusaumn BoIKNIOYEHNA C 3aePKKOV K MPOCTOMY BbIKtouaTe-
nio fobasnaeTca koHaeHcaTop, Hanprmep 3 300 MK®. Mepemsluka Jmp 00
YCTaHOBJIEHA.

BbIK/TFOYATETb [s] smoez
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Korga Mbl pa3mvblkaeM KOHTaKTbl BblkMtoyaTenda (Bbiknoyaem CBET),
KOH[EHCATOP HauMHaeT 3apskaTbca vepes pe3ncTtop 1 KOMm (ycTaHoBNEH
B Moflyne). Bpems 3apanku t paccumTtbiBaeTcs no dopmyne t=C-R,
rae C — éMKOCTb KOHAeHcaTopa, R — CONpoTMBAeHre pe3nctopa.
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Ecnu EmkocTb BeipakeHa B MKD, a conpoTreneHue B KOM, TO AnA Bpe-
MeHW B cekyHfax noflydaem t=C-R/1000=3,3 ceKkyHAbl (3aBMCUMOCTb
3apAAKM KOHAEHCATOPa OT BPEMEHW HENMHENHas, NO3TOMY Bpema pac-
CUMTBIBAETCA NPUONM3NTENBHO, TaK B JaHHOM npuMepe 3a 3,3 cekyH[bl
KOHAeHCaTop 3apAanTCA NpUMepHO Ha 78 %), UTO COOTBETCTBYET MOpPOry
0,78-256 =200.

Huxe Ha rpadmke (MHCTPYKUMM MO BbIBOAY rpaduka HaXOAATCA B rnaBe
JKCNEPUMEHT) NIMHIA «a» — 3TO 3HAUEHME CUrHaNa Ha BXOZe, MMHUA «b» —
COCTOAHWE pene. B MOMEHT BpemeHn 5 CeK BbIKToUaTeb 3amblkaeTca (CBET
BK/touaeTcA). B MOMeHT t =11 cekyHa (CTpenka 1) Mbl PasOMKHYM BbIKSIO-
YaTeslb, M KOHLEHCATOP HaUMHAET 3apAXKATbCA, HaNPAKeHMe Ha BXOAE pac-
TeT (MMHUA «C»). B MOMEHT BpemeHU t =18 cekyHA (CTpenka 2) HanpskeHne
Ha Bxofe foctvraeT 200 eannuL (cooTeTcTByeT 4 B), pene pa3mvbikaeTca
(cBeT BoikouaeTcs). CBET NMorac C 3a[ieprKKOW, UTo 1 TpeboBanoch.




MpunoxeHne K PykoBOACTBY MO 3KCryaTaLmum Uniel 5

Pene Mopor BKIOYEHNA pene MNopor BbIKNOYEHUA pene Bxopg
e @? Pene0Bos EINEEE- | 200 |EEENEEE - 200 211
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)

CBepxy — KOHAEeHCaTop 3apseH (CBET He ropuT).
CHU3Y — KoHpeHcaTop 3apsaxaeTca o nopora 200 (CBeT ropuT).

BblbOpoM EMKOCTIM KOHAEHCATopa M BENNUMHbBI MOPOra Mbl MOXEM
BbIOPaTb HEOOXOAMMOE 3HaUEHNe 3aAePKKN.

B KauecTBe BbIK/OUATENA MOXHO MOAKMNOYATL U AaTYMK ABVKEHUA
C HOPMaNbHO Pa3OMKHYTbIM KOHTAKTOM.

My HeOBXOAUMOCTU YCTAHOBKYM OOMBLIOTO BPEMEHN 3a[ePXKKM MOXK-
HO MCNONb30BaThb MOAYIb ynpasneHus ocselleHnem UCH-M111RX/0808
nnn UCH-M111UX/0808 ¢ 3apepkoit oT 1 o 255 MUHYT.

3. KHOnouHbIN BbIK/oUYaTesb C 3a£|,ep)KKOI7I BbIK/TIOYEHUA

CyLLecTByIoT MOMELLEHWA, B KOTOPbIX Halo CBET BKMIOUNTL Ha HECKOSIbKO
MWHYT, @ MOTOM YTV, HE 3aHVMasA PyK BbiK/oueHvem. Hanpumep, npw-
xoxas nnun norpeb (6ankoH) ¢ oBolamu. Ytobbl yepes 3afiaHHOe BpemA
CBET OTK/IOUMICA CaM, MOXKHO MPUMEHNTL CIeAYIOLLYIO CXemy:

El Jmpo2
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3amblKaHWe KHOMKW paspsaxaeT KOHAEHCATOP (HanpsaXeHne Ha BXo-
ae — 0). [Nocne OTNyCKaHWA KHOMKM KOHAEHCATOP 3aps)KaeTca yepe3
pe3uctop. Pesuctop 1T MOM MOAKIOYAETCA HanpAMyo K NuTaHmio 5 B
(nepemblyka Jmp 00 He cTowT).

Conpotmenerre R =1 MOMm.
EmkocTb C = 220 M.
BoicTaBnAaem nopor 127.

Pene Mopor BkntoYeHns
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Pene MMopor BkmioueHns pene lMopor BeIKNIOYEHNA pene Bxog
@ Pecovon DN 127 Emm- 127 030

CBepxy — CBET BbIKMOUEH (KHOMOUHbBIN BbIKNIOYaTENb PA3OMKHYT).
CHu3y — BbIKNOYaTeNb 3aMKHY W (CBET BKtoUeH). HanpaxeHne
Ha BXOfje MOCTENeHHO pacTeT.

a
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Ha rpaduke:
Crpenkamu «1» 0603HauYeHbl MOMEHTbI BKITIOUEHNS (3aMblKaHVIsA
KHOMOUYHOTO KOHTAKTa).

CTpenkamm «2» — MOMEHTbI BbIK/IOUEHWA CBeTa (Ciesa

ana C =220 Mk®, R =1 MOwm, cnpaga ans C = 220 MKO, R = 5 MOwm).
JINHWA «a» — 3HaYEeHWEe CUTHaNa Ha BXOZE.

JInHma «b» — cocTosHKE pene.

B kauecTBe Bblk/OUaTENA MOMXKHO MOAKMOUMTE AATUMK ABVKEHWA
C HOPMaJIbHO PA30OMKHYTbIM KOHTAKTOM.

4. lexxypHoe ocBelleHne

YTobbl CBET BKIOYANCA TOMBKO MPU HACTYMAEHUM TEMHOTbI, Hanpumep,
OCBellleHVe AOpOXeK B cafdy, ucrnonbsyem ¢doTopesnctop. Pesnctop
T MOM noaknoyaeTca Hanpamyio K nutanuio 5 B (nepembluka Jmp 00
He cTouT).
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Korga ocselleHHOCTb BbICOKas, COMpOTMBAeHWe doTopesnctopa 1
COOTBETCTBEHHO HampsaxeHue Ha Bxoge /000 mano, BbixogHoe pene SO
nepeknodaet COM Ha NO. ToaToMy, UTOObI CBET ropesn B TEMHOE BPeMs
CYTOK, CBETW/IbHUK NOAKOUaem K KoHTakTam COM n NC.
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NPy HaCTynneHWr TeMHOTbI CONPOTUBEHNE GOTOpe3nCTOpa pacTeT,
COOTBETCTBEHHO Ha BXOAE HampsKeHne nosbilaeTca. [pu AOCTVKeHN
nopora COM nepekniountca Ha NC, TeM CaMbIM 3aMKHYB BbIXOAHYIO Lienb
(BKNIOUNTCA CBET).

BHuMaHune! Heobxonumo pacnonoxutb GoTope3ncTop Tak, uTobb
BKJTIOUaeMbll1 CBET He Oblsl HaNPAMYIO Ha HEro HarnpaBsseH.

5. [lexkypHoe ocBeLyeHue € 3afep>KKoM

Ecnm HY>XHO [epXaTb CBET He MOCTOAHHO, a BK/OYaTb Ha HEKOTOpOe
Bpema, Hanpumep, 414 Nporysnkn no cagy mnn noceweHna nopsana,
MOXHO MCMOb30BaTb CNeAYIOLYO CXemy:

a

Jmpoo

470K O COCTORHME

O cos CBETUMbHIK

1

.—°_| 'C: 220B
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Mepemblyka Jmp 00 He cToWT.

Mpwv HaXKaTK KHOMKM CBET BKIOYAETCA TOMNbKO B TEMHOTE U BbIKITIO-
UaeTCA C 3aAePKKOMN.

[onHoe BpemA 3afepxkun ONpeAenaeTca Mpov3BeAeHNEeM eMKOCTH
KOHL)eHCaTopa Ha CONPOTVBIIEHVE PE3UCTOPOB.

CBeT MOXHO BK/ItOUaTb U AATUMKOM ABUXKEHNA, MEIOLLMM HOPMANbHO
PA30MKHYTbI KOHTAKT.
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6. NoppepxaHne TemnepaTypbl

6.1. JaTumk Temnepatypbl Tuna LM235

Ha cxeme nokasaHo NofkoyeHne aaTuvka TemnepaTypbl U HarpeeaTens
(ycTaHoBNeHa nepemblyka Jmp 00).

rav,

M Jmpo2

®1000 3] e

| 85D ]

LM235 B} CHU3Y O coerome

™ - @_ HATPEBATETTb
P —— ~220B l

O6nacTb NpUMeHeHus:

I

o [lognepxaHvie TemnepaTypbl BOAb B akBapuyme. JaTumnk npuknensa-
€TCA TeNIONPOBOAHbBIM KNeem K AOHBILIKY U3HYTPU NpobupKHy,
B ApYrylo NpobrpKy NomeljaeTca HarpesaTtesb, HanpumMep, pe3ncTop
HeobXOAMMOW MOLLHOCTW. HarpeBatenb (pe3ncTop) nydlle BbIGMpaTh
C HM3KMM (12 B) HanpsaxeHnem NuTaHmA.

o [lpu TpaBNEeHNM NEYaTHbBIX MAT B X/IOPHOM Xenese
AN PaanoNoOUTENbCKIX Lienei. laTumk nprknensaeTcs
B NPOOMPKe, HarpeB — Yepe3 pene peHom. Pacteop
nepemMeLnBaeTCsa, v TemnepaTtypa NoAnepKVBaeTCA.

o [loffepxaHne HyXHOW TemnepaTtypbl B TeNnu1Lax, OparKepesx,
Teppapuymax. [pur HebOMbLLION pa3HULE TeMnepaTyp HarpesaTenem
MOKET CIY>KMTb flamna HakanmBaHus.

e Tennbii non.
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o [logorpes cnabo3allmiieHHbIX y4acTKOB BOAONPOBOAA (B KONOALLE,
Hanpvmep). Obopaureaem TPY6ONPOBOA MPOBOAOM TEMONO MONa,
N0 CUrHany AaTurka BkIouaemM noforpes npu t < 20 °C.

o [loanepxaHvie HeOOXOAMMON TemMmepaTypbl B OBOLLEXPAHUANLLE.

Mpumep1. MopnepaHue Temnepatypbl 50 rpagycos Lienbcus
npyv TPaBNEHUU XNTOPHbIM XKene3om

Bblumcnaem HyxHoe 3HaueHne nopora: U= 14027 +50-0.512 = 166.

Pene MNopor BkntoYeHna pene Mopor BeIKNOYEHNs pene Bxogn
@ Pencobron N 166 EEEE-| 166 149
v

Pene MNopor BknoueHns pene Mopor BeIKNOYEHUA pene Bxopg

o @ rencosion EEENEEN- 166 |E - 166 166

Ml BbICTaBMAM NOpor, cooTBeTcTByoWMA T =50 °C. Harpesatens Bkto-
ueH (cBepxy). Temnepatypa goctrrna 50 °C, U NOAOTPEB BbLIKMIOUMICA
(CHM3Y).

Ha rpaduke cnpaBa:
CTpenka 1 — nopor BbICTaB/eH, HarpeBaTesib BK/OUeH.

CTpenka 2 — Temnepatypa folwna Ao 50 rpaflycos, HarpesaTesnb
BbIKMIOYMICA. HarpesaTenb BKIIIOUATCS, KOraa TemnepaTtypa ynaaet.
Tak NPOAOMIKAETCA NEPUOANYECKY, HArPEBATENb BKOYAETCS

1 BIK/IOUAETCA, NOAAEPKIMBasA TeMNepaTypy.

CTpernka 3 — NpoUECC 3aBepLIeH, TeMnepaTypa pacTBopa nagaet
eCTeCTBEHHbIM My TeM.

6.2. laTumkn Temnepatypbl Tuna LM35, LM34

HekoTopble fatuvky umetoT otnmyHoe ot LM235 nogknioyerwve, n oT-
KannbpoBaHbl Tak, uTo B Hymne Llenbcrs BbIXOAHOE HampsXeHue — OKO-
N0 HyNA, NO3TOMY ANA BbIYMCIEHMA MOPOra No TemnepaTtype Hy»KHO
NpUMeHATb BblpaxeHne U = 0.512 - T, a ANA BbIYMCIEHNA TeMNepaTypsl
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no 3HaveHunto T = U - 1.96. InanasoH nimepaemon temnepatypbl 2—150
rpagycos Llenbcua.

Mpr HeOBXOAMMOCT YNYULLTL TOYHOCTb M3MepeHus (MoAaepKaHNA)
Temnepatypbl B 1,8 pasa, MOXHO NPUMEHUTb KanvbpOBaHHbLIN B rpagy-
cax QapeHreiTa gatumk LM34. [IManasoH v3mepAemMon TemnepaTypbl
oT —15 go 149 rpaagycos Uenbcua. MMopor cuntaetca no Temnepatype
cornacHo Bblpaxkeruto U = (T+17,8):0,92. Onpenenervie Temneparty-
pbl MO 3HAUEHMIO MOKa3aHWA Npubopa OCyLIeCTBAAETCA Nno Gopmyne:
T=U-1.085-17.8, rae Temnepatypa T B rpagycax Llenbcua.

[nAa nepesopa rpagycos Lienscura B rpagychl ®apeHrelita 1 obpaTHo
ncnonbaytotca Bolpakenns:  F=C-9/5+32 wn C=(F-32)-5/9,
rae F — TemnepaTtypa 8 rpaaycax QaperreiTa, C — Lienbcua.
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[Natyvikm LM35 (LM34) noakniovaloTca cnefytowm obpasom (nepe-

Mbluka Jmp 00 cHATa):
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LM35 (34) BUA CHU3Y

Huxxe npviBeaeHbl pe3ynbTaThl M3MEPEHNs OCTbIBaIOLLIEro Crasa Byaa,
Harpes 1 OCTbIBaHWe CTeapuHa (NapadrvHa) C NoMoLLbto Aatumka LM35.

Monoyke Ha NepBOM rpaduke OKONo 32 COOTBETCTBYET TemnepaTypa
63 rpagyca, YTO OTIMYHO COOTBETCTBYET NUTEPATYPHbIM [AaHHbIM —

65 rpaaycos Llenbcua (ana cnnasa Byga).

ag|




MpunoxeHne K PykoBOACTBY MO 3KCryaTaLmum Uniel 13

PacnnaeneHHas cBeyka (cnemytolmin rpaduk) COCTOUT M3 Pa3HbIX
napaduHOB ¥ He UMEET ONpeaeneHHON TemnepaTypbl NiaBaeHUs.

7. KOHTpoOnb BNaXKHOCTYN

3afjava — BK/IOUYUTL BEHTUAATOP BaHHOM WAM KyXHW NPV NOBbILWEHHOW
BNaXXHOCTM (MPOCyLlKa 6enbs).

BbixogHOoe HanpsaxeHve fatymka HIH4000 nouT NMHENHO 3aBUCUT OT
BNAXKHOCTW. B nokasaHuax npvbopa U = 41+ 1.43h, rae h = BNaxxHOCTb
B %. 1 HAOOOPOT, BAAKHOCTb MO MokasaHuam h = 0.698 - (U — 41).

OTMETUM, YTO MPW CAVWKOM HU3KOW WAN CAMLIKOM BbICOKOV BRaX-
HOCTW YenoBeK ObICTPO YTOMAAETCA, YXYAWAETCA 3peHne U NamMATb, 0CO-
6EHHO BaXXHO NOAAEPKMBATD ONPEAENEeHHYI0 BIaXKHOCTb [/ MaNeHbKINX
neTen.

[okaxem Kak Nofaepx1BaTh vaeanbHyio BnaxHoCTb 40-60%. Cur-
Han oT AaTuMka nofaem cpasy Ha Asa Bxofa (/000 1 [0017), a K BbixoAam
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SO 1 ST nofgKNoYaeM BEHTUAATOP (OCYLIUTEND) W YBA@KHWTENb COOTBET-
cTBeHHo. Onpeaensem Nopory — Npu 3HadeHnn 6onblie 127 Heobxoan-
MO BKJIIOUUTb BBITAXKY (OCYLIUTENb), NPV 3HAUEHUN MeHbLLE 98 — BKIOUNTD
YBAKHUTENb.

T —e®cor
(e 000 M Jmpo2
scvel 3
OATYUK BNAXKHOCTW HIH4000 .8D
O o MOTOP BbITSXXKN
o L -
p B
.—:s\ - :ﬂ T VBIIAKHUTESb
. ~220B
[MokazaHua:
Pene MNopor BkntoYeHua pene Mopor BeIKNKOYEHUS pene Bxopg
ﬁ Pene 0Bxon  [EEd | 127 [EEEEN - 127 096
& oo ENE 098 mmmmm.- | 098 096
Pene Mopor BiUlioyeHwa pene Mopor BbIKNKOYEHNA pene _B_xc_)_g__
@ PencOBon [ENEEE- | 127 [EEEE- | 127 110
o & rooioo, ENEEE- | 098 pommm- | 098 110
Pe. Mopor BrkntoveHns pene Mopor BeIKMKOYEHUA pene Bxopg
® @ Pene 0Bxon  ETNE - 127 (o 127 131
o & rocipo; M 098 pmmmm- | 098 131

|_|Op0|'l/l BblCTaB/1eHbl ANA NoAAePXKaHWA KOMd}OpTHOl;I B1aXHOCTW.
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CBepxy BHM3:

—  BNaXHOCTb 38 %, 0ba pene cpaboTany, BbITAMXKa (HOPManbHO
3aMKHYTbII KOHTAKT; LEMb PAa3OMKHYTa) BbIK/IOUEHA, YBNAXKHUTENb
(HOPMaNbHO PAa3OMKHYTbIN KOHTAKT; LieMb 3aMKHYTa) BKOUEH;

—  BNAKHOCTb 48 %, BbITAMXKA W YBAAXKHNUTEb OTK/OYEHbI;

—  BNIAKHOCTb 63 %, BbITAXKKA BKIIIOUEHA, YBIIaXKHUTENb BbIK/IOYEH.

3aMeTnM, UTO MOHWKeHHanA BNaXKHOCTb BO3AyXa He 6e306u1aHa Takxke
ans mebenu, KapTvH, NapkeTa 1 faxe KHUr Ecnm y Bawmx KOMHaTHbIX
PACTEHWI BEPXYLLIKM NINCTHEB 3aCbIXalOT — CaMOe BPEMA YBNAXKHWTbL BO3-
oyx. na tennuu/oparkepen C BbITAXHOW BEHTUNALMEN CXEMa MOSTHO-
CTblO aHANOMMYHa.

7.1. BnaxXHoCTb perynupyem npoBeTpuBaHuem

B Tennmue/opaHmepee B KayecTtBe CpeAcTBa ANA NOBbIWEeHWA BaX-
HOCTV MPUMEHAIOT <<I/\CKyCCTBeHHbII7I TyMaH», a npu H€O6XO,£I,I/IMOCTI/I
YMEHbWWTb BJIAXHOCTb MOXHO TMPOCTO OTKPbITb BEHTUNALNOHHOE
OKHO, ynpasndemoe peBepCcnBHbIM ABUTaTENEM. H)/>KHO TONNbKO MNOCTa-
BWTb KOHLEBbIE NaTUMKK, eC/IM MOTOP UX HE MMEET N He OTKJTI0YaeTCA
dBTOMaTN4eCKN.

—————} @ /001
= E' Jmpoz
?—LJ 1000 Izl 7
! @ GND
OATYUK BNAXXHOCTW HIH4000 L4 GND
() ewromne
O com
MOTOP OTKPbIBAHNS OKHA
———] ]
o T
: e [ o @
.
3 e
° [ ]
hd ~ 220B
L— o
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8. KoHTponb HanpsAXeHUs ceTu

BOMbLIMHCTBO COBPEMEHHBIX MPUMOOPOB PaboTaloT B LUMPOKOM AMarna-
30He NUTAOWEro HaNPsXXeH1sA, OfHAKO KOHAULIMOHEPSI, XONOAWUIbHUKM
1 opyrve nprbopbl C MOTOpamy He MOOAT BBICOKOTO MW HU3KOTO Ha-
npaxeHna. MIcnonb3ya MoLyflb aBTOMATUKM, MOXHO KOHTPONMPOBATbH
HanpsxeHve B ceTu.

CHayana Heobxonunmo npespatuTh 220 B nepemMeHHOro HanpsaxeHws
B 5 B. [InA 3TOro 1crnonb3yem TpaHCGOPMATOPDI, MOHMXKatOWME HAanpsKe-
Hve 0o 5 BonbT, 1 HebonbLIoW BbINPAMUTENb. MOXHO 1MCMONb30BaTh U
roTOBbIN BIOK NUTaHWA C BbixogoM 3—12 B (0ba3aTeibHO HecTabunmnsm-
POBAaHHbINM), MPVBEAA C NOMOLLIO PE3VCTOPOB HaMPKeHWe B AVana3oH
no 5 Bonbt.

Cxema v3MepeHus napameTpos et s Tpex das:

Tr2 VD,\ZI R2
DPA3AC
® /002
DA3A B Tr1 ® /001 |§|
. o] o
® 000 ],
E ®GND |§| ampao
DA3A A‘ ®CND
Tr0

O cocrostne
O o

ST

HOomb % E
Ecnu y Bac Tonbko oaHa $asa, 4OCTaTOYHO OCTaBWUTb ONH TPaHCOop-
MaTop Y BbINPAMUTEND.
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9. KoHTponb npoteuek Bogbl

CyLLI,GCTByK)T pa3nnyHblie OaTYVKK NPOTEYKM BOAbI.

BHumaHwue! Ecnvi Boga nonana Ha faTumk, TO KnanaH Ha BOJOCHabxeHne
NOMKeH OblTb MepeKpbIT HaBceraa, 10 BMellaTeNbCTBa Yenoseka. VHaue
MOXeT MOJyUMTbCA: MPOTEKNA BOAA — KfamaH 3aKpbiT, BbICOX AATUMK —
KnanaH OTKPbLIBAETCA, BOAA OMATb Ha MOy.

M Jmpoz
[ e

OATYYK MPOTEYKU |z|
Jmpoo

O cocromue
o
o~

«— c .

lMpolle BCero peanr3osatb Takyld HeOOPaTUMOCTb C Momollbo 12
(24)-BonbTOBOrO pPene, Tem bosnee YTo U KnanaH AomKeH ObiTb Ha 12 (24)
Bonbta, 220 BonbT B c1CTeMe BOAOCHabMeHMA HegonycTMmo. KnanaH
pPeKOMEHAYETCA HOPMabHO 3aKPbITbIN, UTOObI Aaxe NpU ManoBeponT-
HOM COBMafleHNV NPOMNafaHNA HanpPsKeHVa 1 NPOTEUKX KnanaH 6bin
3aKpbIT.

HopmanbHO 3aKpbITbi KNanaH NOAKIIOYaEM K HOPMASbHO 3aMKHY-
TOMY KOHTaKTy BHellHero pene. 1na pa3bnoknposk HEOOXOAMMO CHATb
CO CXeMbl HanpsxeHne 12-24 B.

)ZJ

10. KoHTponb Hacoca

B 3aKpbITbIX CMCTEMAX «HACOC-TMAPOAKKYMYIATOP» BOAA HaKauvBaeTCA
[0 ONpeAeneHHoro faBneHna. B kauecTee gaTtumka MCMNoMb3yem pene
[aBneHna. BbicTaBnsem MUHVMaNbHOE 1 MakCUManbHOE [aBheHune u
NOAK/OYaEM KOHTaKTbl AaTumka — pene ko sxogy /0 00.
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10.1. laTumKun ypoBHA (nonnasBKuM). 3alymTa OT «CyXOro xoga»

Ecnu B KpaHe (konopfue, CKBaXXMHe) HeT BOZbl, TO HACOC Hafo 3alLUTUTb OT
TaK Ha3blBaeMOrO «CyXOro xoaa». BoamMoxHo, Bal Hacoc vmeeT 3awuTy,
HO HeAopPOorne HacoChl Hago 3almaTh. [POCTENWNI fAaTUMK YPOBHA —
B NPOCTOPEYMI «MOMIABOK» — UMEET 3aMKHYTbI KOHTAKT B MONOXEHNN
«CTOS», @ B MONOXKEHWM «BOOK» WM «BHI3 FOMOBOV» KOHTAKT Pa3MblKaeTCs.
Bbl MoxeTe caenaTb «nonnaBok» 13 Aatunka AVIMK (atumk MHepLmMoH-
HbIM MarHUTO-KOHTAKTHbIM), TPUKAENB K HEMY TEHHUCHbIV LIapWIK.

AATHIK “TTOMIABOK™”

—& /1001
{ El amp02
—— ﬁ—' 1000 |z| ]

°
LA Jmpoo
JAATYUK PESE JABIEHNA

g ST 50
HACOC

’T—' 57 ~ 2208T

o

!
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10.2. [laTymnKm ypoBHA (nonnaBKun). 3anonHeHne 6aka BOAOMN,
C 3alMTON Hacoca

3afjaya 3anonHeHVs pesepsyapa (ecnv Ans xu3HeobecneueHns — Torga
ypOBeHb BObl B pe3epByape [O/KeH ObiTb MOUTH NOCTOAHHBIM) pella-
€TCA NPYMEHEHVEM OAHOTO NOMNABKOBOIO AaTUKa YPOBHA Y BEPXHETO
Kpaa pe3epByapa, Npu 3TOM Cama MexaHW1Ka paboTbl AaTuvika obecneunTt
HEKOTOPbIN MMCTEPE3NC — HACOC He ByeT BKMOUATbCA Kaxabll pa3 npu
yObIBAHUM YPOBHA Ha OV MUIUMETPA:

JATUMK "MOM/TABOK” B KOJIOQLUE

—® /001
~L [3] o2
T-‘ 1000 mpot
®GND g

TUKIK "MOMITABOK” B BAKE D| oo
~ ®GND

O cocromme
O consn

‘T—‘ 50
RS i

% 57 ~220B
0 .

—L
[

10.3. llaTumku ypoBHs (nonnaeku). Boga B 6ake ana nonuea

[lonycTm, HeOBXOAMMO HakauaTb NOMHbIN 6aK, OCTaBUTb MPETbCA MOYTH
Ha CYTKM ¥ HauaTb KauaTb, KOr/a pe3epsyap NpakTUuecky onycTeeT.
YCTaHaBNMBAETCA JATUYMK BO/bl B KOMO/LE (CKBaXMHE) BO M30bexaHme
«CyXOr0 XOfia».
3ajaya 3amMosiHeHWs pe3epByapa PeLaeTca MNpYMEeHeHeM aByx
MOMMaBKOBbIX AATUMKOB YPOBHS 1 IOMONHUTENBHOTO pene.
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[LATYMK YPOBHST
BEPXHWUI T* 1002
HVDKHI @ /001
T~ [ wer
T~ T*°% ] s

®GND i
p . oo
AATYYK "MOMNABOK" B KOMIOALE @GND

Ocm

T e

.TI |_°\sv_ hd

: ~ e J
T LI | | Em--

M C .

: < 'C: ~220§

Cxema 1 noruka paboTsl cnefytoulan:

Ecnv BoAbl B KOMOALE HET, AaTUMK PasoMKHYT, pefie SO obecToueHo,
Hacoc He paboTaeT.

Korfa Bofa B KONofLe ecTb, BOAbl B pe3epByape HeT, 4aTumKM
HVKHNA» 1 «BEPXHUIM» PA3OMKHYTbI, pene ST 1 S2 3aMblKatoT Lenb,
HanpsKeHve Yepes HOPMabHO 3aMKHYTHIV KOHTAKT NOLAeTCA Ha
BHelwHee PEJIE, KOTOpOE 3aMblKaeT CBOV HOPMaNbHO Pa3OMKHYTbIN
KOHTaKT. Bofla nocTynaeT B pe3epByap, AaTUMK <HUMXHUIA» 3aMblKaeT
KOHTaKT, pefie ST OTK/I0YaET HaNPAXeHNe Ha HOPMasbHO 3aMKHYTOM
KOHTaKTe, HO BHellHee PEJIE ocTaeTcA 3aMKHYTbIM, 1 HanpsxKeHne
Ha HaCcoC MPOAOMKAET NOCTYNaTh.

Koraa BoAa B pe3epByape Hakadanacb A0 BEPXHErO AaTumKa,

OH 3aMblKaeT BXOA 2, pefie S2 OTK/IoUaeT HanpsKeHve OT BHeWHero
PEJIE, n Hacoc obecTounBaeTcs.

Mpu oT6Ope BOAbI A0 HUMKHErO YPOBHA AaTUMK <HVKHNIA» BHOBb
pa3MblKaeTcA, BHOBbL 3amyCkaeTcA HacoC.
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10.4. laTumKu ypoBHsA (KOHTaKTHble). CucTema 3anonHeHus
pesepByapa ¢ 3aluTOoI OT CyXOro xopa

MpvipofHasa Bofa — NPOBOAHVIK. [1O3TOMY ANA MHAMKALWM YPOBHA MOX-
HO MCMONb30BaTb KOHTaKTbl. MOXHO 1X KynuUTb B CReLManm3npoBaHHbIX
GUPMaX, MOXKHO MU3rOTOBWTb CaMV M 13 He MOABEPKEHHOTO KOPPO3WN Me-
Tanna, yem 6onblue NNoWaab — Tem Jyulle. ECM UCTOYHKK BOAb! — CKBa-
XMHa, TO KaK OBOLUMIA KOHTAKT MOXHO MCMOMb30BaTh TPYOY CKBaXKMHbI.
B Konopel, HeobxogMMO OMycCKaTb KOHCTPYKUMIO M3 ABYX KOHTAKTOB.
MOXHO B3ATb [aTYMKM NPOTEUKM BOZbI, XOPOLWO MMAPOM3ONVMPOBAB CO-
efViHeHNe. B pe3epByape, eCivi OH MeTaIMUeckmi, Kak obWmnii KOHTaKT
MOHO MCMOSb30BaTh CTEHKM, HVXKHWIA 1 BEPXHUIM JaTUMKN MPUKPENUTL
KO [IHy/CTeHKe, MO MCMOoMb30BaTh WTOK (Mydlle nnacTuik) ¢ Npukpen-
NeHHbIMW KOHTaKTaMM.

AATYUKIN YPOBHS

. 1003
oL S

HKHWA
—® /002

BEPXHUN | @001
] oo

s0m C p——t8 1000 [ .,
osuit _»———@GND [f]

[AATYYK B KONOOLE @®GND

O cocrosmme
O am

!

5

h

h

DIV
b

if6

Jlorvka aHanormyHa npeabiaywemy nprmepy, Cxema OTIMYAEeTCA
TONbKO BXOOamu.
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Mepen 3anycKOM Hacoca »enaTesbHO MOCMOTPETb MoKa3aHws s
BbIOOPA 3HaUYEHM MOPOroB.

10.5. YnpaBneHue c ructepesncom (no ABymMm sHaYeHUAM),
BHellHee pene

B HEKoTOpbIX Clyyanx cuCTemMa yrnpasieH A HeyCToMYMBa: HanpuMep, He-
YOAUHO PACMONOXKEH [aTuMk ocCBelleHNa (Ha Hero momnadaeT KOHTPOAK-
pyemblii cBeT). [pu HaCTynNeHM TEeMHOTBI MOAYJ/1b aBTOMATUKM BKIIIOUAET
CBET, HO 3TOT e CBET MOMaAaeT Ha AaTUMK, YTO MPUBOAUT K OTKITIOUYEHMIO
KOHTponupyemoro ceeTa. OueBMAHbIA CNOCcob B 3TOM Cllyyae — pacnosno-
XKUTb AaTUVMK Tak, UTOObI KOHTPOMMPYEMbI CBET He MOMaAan Ha AaTumK.

OnHako B Cilyyae KOHTPONA TemrnepaTypbl B HEOOMbLOM obbeme Ha-
rPEeB 1 OCTbIBaHWE ByayT NPOUCXOAUTb ObICTPO — 1 pene KoHTpons byaet
HenpepbIBHO LeNKkaTb. B HEKOTOPbIX Cydasx (Hanpumep, TpasfeHue B
XJIOPHOM ene3e) 0cobas TOUHOCTb 1 He Hy»KHa — [41ana3oH AomnyCTUMbIX
Temnepatyp 45-55 rpagycos.

47K
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[ins Kaxxaoro npoliecca HeobxoaMMO 3aAeiCTBOBaTL [1Ba BXOa U iBa
BbIXOfa.
MNepekioyaTenb NOAKMOYAET KOHAEHCATOP WA K HYMO, UK K +5 B
Ha Bxoje 3 (cTouT nepemblyuka Jmp 03, OCTanbHblE CHATHI), KOHAEHCATOP
NNaBHO paspAXKaeTca UNu 3apskaeTca B AvanaszoHe 0-5 Bonbr, uto co-
OTBETCTBYET AManasoHy BXOAHbIX 3HauyeHuin (0-256). Mpw BKNoUYeHWN
Hanps)keHve Ha koHAeHcaTtope (1 Bxoaax /000 n I00T) paBHO Hy”o,
HOPMa/IbHO Pa3OMKHYTble KOHTaKTbl pene ST u S2 3aMKHyTbl. BHelHee
PEJIE Takxe 3aMblkaeT HOPMaNbHO PAa3OMKHYTbI KOHTAKT, MOdaBas Ha-
npsKeHne Ha CBO 0OMOTKY. Harpy3ka nofkntoueHa — CBeTOAMOL FOpUT.
[na nnnocTpaumn npveeneH rpaduk paboTsl. BeicTaBneHbl moporu
80 (nepsbiit) 1 160 (BTOPON):
240| a
230} A Do L
220}
210}
200}
190}
180|

17|
160|

B Toukax 0, 2 BXoAHble 3HauyeHus (MnHMA «bx) focturatoT 160, pene
S2 oTkntoyaeTcs, BHelHee PEJIE pa3bnokmpyetca — HanpaxeHue C Ha-
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FPY3KM CHUMAETCA (MUHUA «a»). [py NageHun BXOAHOTO 3HaveHna Ao 80
(cTpenkn T v 3) Bknoyaetca pene Si, BHewHee PEJIE 6nokmpyetca —
Harpyska NOAKIIYAETCA, IMHUA «a» B HyNe.

10.6. YnpaBneHue c NporpammMHbIM FrMcTePe3nNcom
(no ABYM 3HaYeHUAM)

PaccmoTpum npumep C 3apagKkon akkymynatopa. CBUHLOBBIA akKyMy-
NIATOP B UMKIMUECKOM pexmme (3apafKa-paspaaka, He nyTatb ¢ bydep-
HbIM PEXMMOM — CM. MHCTPYKLIMIO K BaLLeMy akKyMYyIATOPY) 3apAkaeTca
ToKOM 1/10 OT HOMMHANBLHOM EMKOCTI A0 HanpskeHwa 14,4 B. Mpouecc
3apAnKY BO30OHOBIIAETCA, KOra HanpsxeHvie nagaeT Huke 13,8 B.

® GND
®/003

®/002
bamapes
Py

® /001

125l . [£] ooz

D—l——c 1000 |§| ot
10K ®GND |§| —
®GND

- O p—
T = o]
GND_ -+
15-17B

Pe3nctop R nonbupaetca Tak, Utobbl TOK Yepe3 paspsKeHHbIN aKKy-
MynaTop 6bin 1/10 OT eMKoCTH, Hanpumep, Ana 7 A akkymynatopa ToK
JomkeH 6biTb 0,7 A.



MpunoxeHne K PykoBOACTBY MO 3KCryaTaLmum Uniel 25

Pene Mopor BITIIOUEHNA pene Mopor BbIKMIOYeHNs pene .B,’f?ﬂ_.
o @ Pocobon ENEEN- | 138 DN 144 | 139
& @ Pene 1 Bxoa EE - VUIUD . - | 127 | 139

v

[oporn 1 rmcTepesnc BbICTaBAAIOTCA TaK, UTOObl OHM COOTBETCTBOBA-
1 13,81 14,4 BonbTa. B aaHHOM Cnyyae pe3ncTop R2 fAenut HanpsaxeHue
Ha akkymynaTope Tak, 4to 12 B cootsetctyeT 120 egnHuLam Ha Bxofe.
Ha sxoge /000 nonyyaem Hanpsaxerna 2,7 B n 2,82 B (ona HanpsxeHun
Ha akkymynatope 13,8 B n 14,4 B cOOTBETCTBEHHO), NPU 3TOM 3HaUeHWA
NMopOroB paBHbl 138 1 144.

138.5]

1374

137

136.5]

138

136.5]

135

1345]

134!

AKKyMynaTop 3apsxaetcs no 14,4 B (ykasaHO CTpenoukor), 3atem
Nprbop MNoAAepPKMBaeT HaMPMKEHWE Ha akKymynAaTope B npedenax
13,8-144B.
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Bbl MOXETE HAMTV AaHHble MO 3HAUYEHUAM HaNPMKEHUA A8 UMKIN-
YECKOro v yGepHOro pexxMMoB B MHCTPYKLIMV K aKKYMYIATOPY.

BHumaHwme! HanpsaxeHne Ha akkymMynaTopax MMeeT TeMnepaTypHyo
33BMCKMOCTb, MO3TOMY 3HaUYeHWA MOTYT HEMHOIO OTINYaTbLCA.

JKCcnepumMeHT

UHTepdodeiic nporpammbl

MlcnonbsosaHve nporpamMmbl Home Automation No3sBonAeT ynpasnaTh
MofyfiemM C MOMOLLbIO KOMMbIOTEPa, a TakKe OToOpaxaTb BPeMeHHble
XaPaKTEPUCTUKM Ha rpaduikax. [ToMMMO OCHOBHOIO OKHa Mporpamma
COLEPXUT CreayioLmne BKIaAKM:

1. Ha Bknagke «HacTpoWki» Bbl MOXeTe 3aAaTb agpec Moayna
(NofpobHLIN NPOLECC YCTaHOBKYM afpeca OnmncaH B MHCTPYKLWN).

2. Bknapgka «Plotter» —3aBUCMMOCTb CUrHana co Bxoaa In '/
(ocb opAMHaT Y) oT curHana co Bxopa In 0 (ocb abcumcc X);
NPV M3MEHEHWI HanpPaBNeHNa MEeHAETCA LiBET.

3. Bknagka «XY Graph» no3sonsaet cTpouTb rpadvik 3aBUCMMOCTY
curHana Ha Bxofle Inl (ocb opfnHa T Y) OT curHana Ha Bxofe In0
(ocb abcymcc X).

4. Bknagka «Bxop 0» — Ha rpaduike 0TobpakaeTcs 3aBUCUMOCTb
curHana Ha sxoae 1000 oT BpeMeHW.

5. Bknagka «Bxop 4» — Ha rpaduke oTobparkaeTca 3aB1UCMMOCTb
curHana Ha exofe /004 oT BpemeHM.

6. Bknagka «Bxop 0-3» — Ha rpaduike 0TObpaKaeTcs 3aBUCMMOCTb
curHana Ha sxopax [0 00-10 03 oT BpemeHu.

7. Bknagka «Bxon 4-7» — Ha rpaduke oTobpaxaeTca 3aBUCUMOCTb
curHana Ha exofax /0 04-10 07 oT BpemeHMU.
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WHCTpyMeHTbI Mpy NOCTpoeHnn rpadpukos

neyams
coxpaHumb
Cmom | omkpeime
Sarmich KonupoeaHue zpachuka e 6ycgep obmeHa Windows |
1
i i i i 3 : : 7
£
¢t SE Eﬁl}-z Bxon 0 Bxop 2
ckpeime/ | @@ Qa6 < - 5 Al
nokasame
MEHI0
Veeoaime cdsuz eneeo U enpasc |Hacmpoliku napamempos |
wacwmas ¥ Ovucmums none
Yierpwums| | | |Mpacbux Ha seck akpaH|
Macwmab y [Yuenswums macwmab X
Yeenuqums Macwimab x|

lpadmueckme HacTporikm (CTp. 28)

[na nepexofa B OKHa rpadvikoB HyHO MOABECTW KYpCOp K BEPXHEWN
4acTV OKHa MPOrPaMMb, MOABUTCA NIMHENKA BbIOOpa NaHenew:

HacTpoiiku ||BHDﬂ.bIU 3 | Broge: 47 | Bxonl | Bixon 4 | <|>i@ H & @& = N

i | =0 |

MeHio paboTbl C rpadyviKoin OTKPbIBAETCA/3aKPbIBAETCA HaXKaTUEM
Ha ManeHbKyIo YePHYIO CTPESKY.

Bxoa0 Bung 2 REC
@@@@@@ s 5 Bxog1 Bxog 3
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HaxaTnem Ha 3Hayok «HacTporika napaMeTpoB» OTKPLIBAETCA OKHO
HaCTPOWKM NapameTpoB rpaduika:

AnanazoH Hal'lpﬂ)KeHIﬁll;l

Ha3sBaHWe rpachhka

nepnog Sample rate 1s =
oTcYeT BpeMeHW ¢ HynA (relativ) unu — |pispiay Flelaliv -
oToBpakeHUe PeanbHOro BPEMEHN |1 windaw (<] C—
{absolut) R
Charnel 1 | |
N Channel 2 [ |
LiBeT NUHWIA rpachuka S =
Charrel | | 3
iR, o ik B RS
Channel 1 0 24
TOMWMHA NUHWI rpacbuka Channel 2 0 2
Channel 3 0 >
Channel 4 0 74
e e o e B e e
N Background [ |
LBeT 3aJHero nnada, pasmepHoun - J
= ri
ceTin, ocell aGcynce 1 opavHar, :
TekcTa Zero-ines [ | L
Test [ ]

o YMOAYaHWO oTKNoUEeHb!

OTKpbITL dhaiin

Hotke;
~| Ol Al Shift] k.

Hotkey 1 None.

Hatkey 2 [Nore =] on ek st~

Hotiey 3 [Nene =] oul b shit] - <]

Hotkey 4 [Nene = en ek shit] — <
nporpaMMupyeMele KoMBUHaLAU Hotkevs [Fione =] e s <]
KHOMOK Ha knaeuartype RETERE None =] o Ak sl - =]

Hotey 7 None <] ol Ak shit| ~ =]

Hotkey & MNone  w| Cil Ak Shift] — hd
Hotkey 9 Mone = | Cil Al Shift] - huik
Hotkey 10 MNone =] Chl Akt Shift| — udh
[ R
aBTONPOKPYTKA Soft-Scroling I
OKHO B pasmep rpacuka aoazoom o

noAckasku (Mo ymonyaHuio i VityPictier v

OTKMIOYEHbI)




MpunoxeHne K PykoBOACTBY MO 3KCryaTaLmum Uniel 29

MpW HaXaTnu Ha MKOHKY AUCKETKM B MeHI0 paboTbl C rpadunkoin Te-
KyllMe JaHHble, 0TOOpaaemMble Ha rpaduike, COXPaHATCA Ha AMCKE.
[laHHble Ly TCs B TEKCTOBOM hopmaTe B dalinax ¢ pacumpernem .GRF.

Otkpbie ¢ nomoulbio OpenOffice Writer ¢aiin .GRF, Bbigensem Becb
TEKCT, Konvpyem v BCTaBnAem B HoBblM daiin OpenOffice Calc. HyxHble
[laHHbIEe HAUMHAKTCA CO CTPOKM 23 (B daline 3anmcaHbl Apyr 3a APYrom
3HAYEeHMA BPEMEHW U 3HaUYeHWA BXOHOMO CMrHana).

Ecnm y Bac pecaTnuHbIM pasfenutenem ABnseTcsa 3ansatas, TO rnome-
HSAMTE BCE TOUKM Ha 3ansTble.

[na ynobctea MOXHO M3MEeHUTb GOPMAT C SKCMOHEHUMANbHOMO Ha
OObIYHbIN.

lpumep 1. MNpouecc HarpeBaHUA Nbfa, €ro TasAHNA U HarpeBaHus
noJslyunBLUENCA BOADI

Hanvisaem BoAy B NNACTUKOBbLIN COCYA, OMycKaem TyAa AaTuvik Temnepa-
Typbl, 3aMOPaXMBaemM BCE B MOPO3MIIbHIIKE, MOTOM — Ha 6aTapeto.
Pe3ynbTaT sKCrnepyMeHTa Creayiowmnii:

150
143
146
144

142

140

E
1368
136

134

30700 1h 00 1h 30:00
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[poaHanu3npyem gaHHble.

Ckonuposa faHHble B OpenOffice Calc HaumHana co cTpokn 23, pac-
COPTVPYITE Bpema 1 BXO[HbIE 3HaueHwA. [prveHnB dopmyny nepesoaa
B Temnepatypy T=(U-140.27)-1.96, nonyyaem rpaduk TemnepaTtypHoN
3aBUCMMOCTM B rpaycax.

=

CHauana Temnepatypa ObICTPO pacTeT, e[ NPOCTO rpeeTcs. 3aTem,
OKOJIO HyNA rpafycos, TemnepaTypa nepectaeT pacTu, BCe Tenno Hata-
pen yXoaWT Ha pacTansiMBaHue fbfa, a Koraa Bechb fef pacTass, Boja
BBICTPO rpeeTca Ao TemnepaTypbl 6aTapeu.

Mpumep 2. N3mepeHue anvHbl BONHbI GOTOHOB

ICTOUHMKOM GOTOHOB ByyT CHHWE 1 KPaCHble CBETOAMOMbI.

Hanpamyio 13mMepuTb Takyto ManeHbKyio AnvHy BOJHbI TPYAHO, OfHa-
KO M3BECTHO, YTO 3HEPTVA 13/yUaeMOro CBETOAMOAOM GOTOHA MpPaKTy-
UEeCKM paBHa HanpsXeHWo Ha ceeToanoae. [o3ToMy, U3MEPUB SHEPTHIO,
MOHO HANTL U AIVIHY BOJHbI.

Mprbop He M3MEPSET HANPAMYIO TOK, HO MOXHO V3MEPUTb HanpsKe-
HME Ha PEe3nCTOope, Yepe3 KOTOpbIN 3TOT TOK TeueT. Cobepem cxemy Ans
NOMyYeHVA BOMNbT-aMMNepPHON XapakTeprncTriki (BAX) pasHbix CBETOAVIOAOB.
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HanpsxeHvie Ha ceeToaMoe BbluncnaeTca no popmyne U=5 - Vp/255,
rae U — Hanps»keHue B BOMbTax, Vo — 3HauYeHne cnrHana Ha exofe (0-255).
Vi = Vo) - 5/(130 - 255)

Tok Yepes Anoa paccunTbiBaeTcA no dopmyne j = (
(TOoK j B Munanvamnepax). ViameHaa conpotnBneHne Ha pesuctope R2,

MEHAEM TOK 1 HanpAXeHne Ha CBeToamnoae.

lMonyyeHHble AaHHble 06pabaTbiBAOTCA, 1 NOMyYaeTcA rpaduK 3aBrCK-

MOCTM TOKa (MA) CBeTOMOa OT MPUIOKEHHOTO HanpskeHuaA (B):
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DHeprua KpacHoro doToHa 2.1 3B, cuHero — 3.0 3B.
SHeprva GOTOHA 3aBUCUT OT €ro ANWHbBI BOJHbI M PacCUnUTbIBAETCA
no dopmyne £ =C-h/A.

[NnunHa BonHbl A = C- h/E, rae C — CKOpoCTb cBeTa 3- 1 0'% em/c,
h — noctoaHHas MnaHka, h = 4.14-1071° 3B c.

MoACTaBMB BCE 3HAUYEHWS B GOPMYY, NOyYaeM JIMHbI BOSTH KpacHO-
ro (600 HM) v cuHero (414 Hm) GOTOHOB.

CI'IpaBO‘-JHbIe LaHHblE /13 MPOBEPKU:

LiBeT [Ownana3oH ANVH BOJIH, HM
DurioneToBblit 380-440
CuHnin 440-485
lony6oi 485-500
3eneHsili 500-565
Kentbin 565-590
OpaH»eBbii 590-625

KpacHbiit 625-740




