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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 Mnanka, h =4.14-1071° 3B ¢.

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

CI'IpaBOHHbIe 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

Uniel
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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 ekntoueHus pene Mopor BbIKNIOUEHNA pene Bxon

° @ Pene 0 Exon  EECEN | 127 O 127 255
Pene

P Mopor BIIOUEHNS pene Mopor BeikNtoYeHUs pene _on,q

©  Pene0Bos KENEEME-| 127 [ - 127 000

CBepxy — KOHTaKT pa3oMKHYT, HanpsKeHve Ha Bxofe 5 B,
MO3TOMY CBET OTK/IOYEH.

CHM3Y — KOHTaKT 3aMKHYT, HanpaxeHne Ha sxoae 0 B,
MO3TOMY CBET BKJIIOYEH.

2. MpocToii BbiKNtoUyaTesb € 3a4eP>KKOI BbIKNIOUEHUs

MHoraa npw Bbixofe M3 nomelleHrs TpebyeTcs, YToObl CBET OCTaBancs
ropeTb HeKOTOpOe BPeMs, Harnpumep, YTobbl 3anepeTs ABepb UK OCBe-
TUTb AOPOTY 10 aBTOMOOUNA B rapaxe. /inv npu Beixoae 13 6aHu nocne
LWenuKa BblKouaTens eLe Hy»KHO B3ATbCA 3a PyUKY ABEPU.

[ina peann3aumn BLIKNIOYEHNA C 3aA€PKKOV K MPOCTOMY BbIKNtOYaTe-
nto fobaBnaeTca koHaeHcaTop, Hanprmep 3 300 MKD. Mepemsluka Jmp 00
YCTaHOBJEHA.
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220B

Koraa Mbl pa3mblkaeM KOHTaKTbl BblKMtouaTenda (Bblknioyaem CBET),
KOHEHCATOP HauMHaeT 3apsxaTbca vepes pesnctop 1 KOm (ycTaHoBNEH
B Mofyne). Bpems 3apanku t paccumTtbiBaeTtcs rno dopmyne t=C-R,
rae C — EMKOCTb KOHAeHcaTopa, R — CONpOoTMBAEHME pe3nctopa.
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Ecnv émkocTb BbiparkeHa B MKD, a conpoTuenere 8 KOM, TO And 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.

Hwike Ha rpadvike (MHCTPYKLMM MO BbIBOAY rPadmKa HaXoAATCA B r1aBe
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.

I'IpvmomeHme K PyKOBOﬂCTBy no 3Kcyataunn

Uniel:s

Pene MNopor BkntodeHna pene Mopor BeKMNOYEHUA pene Bxop
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CBepxy — KOHAeHCATOP 3apaxeH (CBET He ropwT).
CHU3Y — KOHZleHcaTop 3apsxaeTca Ao nopora 200 (CBeT ropwT).

BbibopoM EMKOCTM KOHAEHCATopa M BENNUMHBI NOPOra Mbl MOXEM
BbIOPATb HEOOXOAMMOE 3HaUEH e 3aAePKKN.

B KauecTBe BbIK/OUYATENA MOXHO MOAKMOYATH W AATUYMK ABMKEHUA
C HOPMasbHO Pa3OMKHYTbIM KOHTAKTOM.

My HeOBXOAMMOCTU YCTAHOBKM OOMBLIOTO BPEMEHN 3a[iePXKKM MOXK-
HO MCNONb30BaTb MOAYIb ynpasneHus ocselleHnem UCH-M111RX/0808
nnn UCH-M111UX/0808 ¢ 3agepkoi oT 1 40 255 MUHYT.

3. KHOMOouYHbI BbiKNtoUaTesnb € 3af4ePKKOI BbIKNIOUEHNA
CyLLecTByioT MOMeLLeHWA, B KOTOPbIX HAZO CBET BKMIOUYUTL Ha HECKObKO
MVHYT, @ NOTOM YMTW, HE 3aHMMan PyK BbikloueHnem. Hanpumep, npu-
xoxas nnu norpeb (6ankoH) ¢ oBolamu. Ytobbl yepes 3afjaHHOe Bpema
CBET OTK/IOUMIICA CaM, MOXKHO MPUMEHNTB CIESYIOLLYIO CXeMy:

El dmpo2

cBAIL CBETWIIbHIK
= ==
220B
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3amblKaHVie KHOMKM pa3psaKaeT KOHAeHCaTop (HanpsKeHve Ha BXO- Ha rpaduke:
pe — 0). MNocne oTnNyCKaHWA KHOMKM KOHAEHCATOP 3apAXaeTca uyepes Crpenkamm «T» 0603HaueHbl MOMEHTbI BKITIOUEHNA (3aMblKaHWSA
pe3uctop. Pesuctop 1T MOM MOAKIOYAETCA HanpAMyo K NuTaHmio 5 B KHOMOYHOrO KOHTAKTA).

(nepembitka Jmp 00 He cTowT). CTpenkamu «2» — MOMEHTbI BbIKMIOUEHNA CBETa (Criesa

Conpotmenerre R =1 MOMm. ana C =220 Mk®, R =1 MOwm, cnpaga ans C = 220 Mk®, R = 5 MOwm).
EmkocTb C = 220 MKO.

JInHnA «a» — 3HaYeHre curHana Ha sxoge.
BrictaBnaem nopor 127.

JInHWa «b» — cocTosHVE pene.

Fene il Lot s et i Bl B KauecTe BbIKMOYaTENA MOXHO MOAKMNIOUYUTL AATUMK ABWKEHWA
o @ Porcomon KEEEEE.- 127 (- | 127 255
& : C HOPMasTbHO Pa30MKHYThIM KOHTaKTOM.
Pene Mopor BknioyeHns pene llopor BbIKNOYEHUA pene Bxop
@ Percobxor IENEEN- 127 [EEE - | 127 - 030 4. lexxypHoe ocBelleHne
iy !
CBepxy — CBET BbIKMIOUEH (KHOMOUHbI BIKIOYATEb Pa3OMKHYT). YToObl CBET BKIIOYACA TOMBKO NPV HACTYMAeHNM TEMHOTI, Hanpumvep,
CHYi3y — BbIKNIOYATENb 3aMKHYM (CBET BKIOUEH). HanpsxeHie OCBelleHne AOPOXeK B Cajy, Mcnonbsyem gotopesuctop. Pesuctop
Ha BXOfle NOCTeNeHHO pacTerT. 1 MOM nopaknioyaeTca Hanpamyio K nutanuio 5 B (nepembluka Jmp 00
He cTouT).
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| Korga ocBellieHHOCTb BbiCOKas, CONpOTMBAEHWe doTopesncTopa 1
““ COOTBETCTBEHHO HanpsKeHve Ha Bxoae /000 mano, BbixofHoe pene SO
x nepeknoyaer COM Ha NO. TloaToMy, UTOObI CBET ropes B TeMHOE BPemMs
s CYTOK, CBETU/IbHUK MOAKOUaem 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

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

470K O COCTORHME

O cos CBETUMbHIK
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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.

MpunoxeHre K PykoBOACTBY MO 3KCMayaTaLmm Uniel 9

6. NMoapepxaHue Temnepatypbl

6.1. latTumk Temnepatypbl Tina LM235

Ha cxeme nokaszaHo NoaknoyeHne aaTuvKa TemnepaTypbl U HarpeeaTens
(ycTaHoBNeHa nepemblyka Jmp 00).

rav,

M Jmpo2
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ObnacTb NpUMeHeHWs:

o [lopgnepxaHvie TemnepaTypbl BOAb B akBapuyme. JaTumnk npuknensa-
€TCA TeMNIONPOBOAHBIM KNeeM K AOHBILIKY U3HYTPU MPpoBupKy,
B APYrylo NpobrpKy nomMeljaeTca HarpesaTteslb, Hanpumep, pe3ncTop
HeobXoAMMOW MOLLHOCTW. HarpeBatenb (pe3ncTop) nyulle BbbrpaTh
C HM3KMM (12 B) HanpsaxeHnem NuTaHnA.

o [lpu TPaBNEHNM NEUATHbBIX M1AT B X/IOPHOM Xenese
ANA PAaNoNoOUTeNbCKKX Lenei. laTumk npuknensaeTcs
B NPOOMpPKe, Harpes — Yepes pene peHom. PacTeop
nepemelnBaeTCcs, v TemnepaTtypa NoaaepKrBaeTCA.

o [loffepxaHune HyXHOW TemnepaTypbl B TeN1Lax, OpaHKepesx,
Teppapuymax. [pu HebOoMbLLION pa3HuLEe TeMnepaTyp HarpeBaTeniem
MOKET CNYXXMTb Nlamra HakanmBaHus.

e Tennbii non.



[ina mopynewn ynpasneHnsa aBTOMaTUKOMN

10 Uniel

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

I'Ipvu10>KeH|/|e K PyKOBOﬂCTBy no 3Kcyataunn
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no 3HaveHno T = U - 1.96. lnanasoH nmepaemon temnepatypbl 2-150
rpagycos Llenscua.

Mpy HeoBXOAMMOCTM YNYULLINTL TOYHOCTb M3MepeHna (MoAaepPKaHNS)
TemnepaTypsl B 1,8 pa3a, MOXHO NPUMEHNUTL KanvubpoBaHHbIN B rpaay-
cax MapeHrenta gatumk LM34. [Inana3oH M3mepaemolt TemnepaTypbl
oT —15 go 149 rpagycos Uenbcua. MMopor cuntaetca no temneparype
CornacHo BblpaxkeHuio U = (T+17,8):0,92. Onpepenervie Temneparty-
pbl MO 3HAYEHWIO MOKasaHuA Nprbopa ocyllecTaAeTcsa no Gopmyne:
T=U-1.085-17.8, rge Temnepatypa T B rpagycax Lienscua.

[nAa nepesopa rpagycos Lienbcua B rpagycel MapeHreiita n obpaTHo
ncnonbaytotca solpakennsa:  F=C-9/5+32 wn C=(F-32)-5/9,
rae F — Temnepatypa 8 rpaaycax Qaperreia, C — Lienbcua.
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[Natyvikm LM35 (LM34) noakniovaloTca cnefytowm obpasom (nepe-
Mbluka Jmp 00 cHATa):
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LM35 (34) BUL CHU3Y
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Huxe npviBeneHbl pe3ynbTaTsl M3MEPEeHWA OCTbIBatoLLero crnaea Byaa,
Harpes 1 OCTbIBaHWe CTeapuHa (NapadrvHa) C NoMoLLbto Aatumka LM35.

Monouke Ha NepBom rpaduke OKoNO 32 COOTBETCTBYET TeMmepaTypa
63 rpafyca, YTo OTIMYHO COOTBETCTBYET NIMTEPATYPHbIM AaHHBIM —
65 rpaaycos Llenbcua (ana cnnasa Byga).

ag|

I'IpvmomeHme K PyKOBOﬂCTBy no 3Kcyataunn

Uniel

PacnnaeneHHas cBeyka (cnemytolmin rpaduk) COCTOUT M3 PasHbIX
napaduHOB ¥ He UMEET ONpPeAeneHHON TemnepaTypbl NiaBneHUs.

7. KOHTpoOnb BRaXKHOCTY

3apada — BKOUNTb BEHTUNATOP BAHHOW MAW KYXHU MPW MOBbILLEHHOWM
BNaXKHOCTU (MpoCyLlKa 6ernbs).

BbixogHOe HanpsaxeHwve fatyvka HIH4000 noyT NMHENHO 3aBNCUT OT
BNAXKHOCTW. B nokasaHuax npubopa U = 41+ 143 h, rae h = BNaxHOCTb
B %. V1 HAOOOPOT, BNAKHOCTb MO MoKasaHnam h = 0.698 - (U — 41).

OTMETUM, UTO MPU CAVWKOM HU3KOW WAN CAMLLKOM BbICOKOW BRaX-
HOCTW YenoBek ObICTPO YTOMAAETCA, YXYAWAETCA 3peHue U NaMATb, OCO-
6EHHO BaXXHO MOAAEPKMBATD ONPEAENEHHYI0 BIAXKHOCTb [1/15 MaNeHbKINX
neTen.

[okaxkem Kak NofAepxMBaTb MAeanbHyo BnaxHOCTb 40-60%. Cur-
Han oT AaTuMka nofdaem cpasy Ha Asa Bxofa (/000 1 [0017), a K Bbixofam
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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 Mmmﬂz
scvel 3
OATYUK BNAXKHOCTW HIH4000 .8[)
O o MOTOP BbITSXXKN
M CT
p B
.—:s\ - :ﬂ T VBIIAKHUTESb
. ~220B
[MokazaHua:
Pene MNopor BkntoYeHua pene Mopor BeIKNKOYEHUS pene Bxopg
@ Pene 0Bxon  [EEd | 127 [EEEEN - 127 096
& oo ENE 098 mmmmm.- | 098 096
Pene Mopor BKIIOYSHNS pene Mopor BbIKIIOUYEHNA pene _B_x_c_)_(.]__
@ Penc0Bon [ONENE- | 127 Eammm- | 127 [ 110
o & rooioo, ENEEE- | 098 pommm- | 098 110
Pene Mopor BrkntoveHns pene Mopor BeIKMKOYEHUA pene Bxog
° ﬁi Pene 0Bxon  NECENNN - 127 [EE- 127 131
o & rocipo; M 098 pmmmm- | 098 131

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

I'Ipvu10>KeH|/|e K PyKOBOﬂCTBy no 3Kcyataunn
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Ceepxy BHM3:

—  BN@XHOCTb 38 %, 00a pene cpaboTani, BbITAXKa (HOPManbHO
3aMKHYTbII KOHTAKT; LeNb PAa3OMKHYTa) BbIK/IOUEHA, YBNAXKHUTENb
(HOPMaNbHO Pa3OMKHYTbIN KOHTAKT; LieMb 3aMKHYTa) BKIOUEH;

—  BAXHOCTb 48 %, BbITAXKA W YBNAXKHUTESb OTKIIOYEHbI;

—  BNIAKHOCTb 63 %, BbITAXKKA BKIIOYEHA, YBNAXHUTENb BbIK/IOYEH.

3aMeTNM, UTO MOHWKeHHanA BNaXKHOCTb BO3AyXa He 6e306umaHa Takxke
ans mebenu, KapTuH, NapkeTa v faxe KHUr Ecnn y Bawmx KOMHaTHbIX
PACTEHWIN BEPXYLLUKM NINCTHEB 3aCbIXalOT — CaMOe BPEMA YBIAXHWTL BO3-
oyx. na Tennuu/oparkepen C BbITAXHOW BEHTUMALMEN CXEMa MOSTHO-
CTblO aHANIOTMYHa.

7.1. BnaxHocTb perynupyem nposetpusaHnem

B Teﬂﬂmue/opaHmepee B KayecCTBe CpeAcTBa ANA NOBbIWEHWA B1aX-
HOCTV MPUMEHAIT <<I/|CKyCCTB€HHbII;I TyMaH», a npu HeO6XO,D,I/IMOCTI/I
YMEHbWWTb BNIAXHOCTb MOXHO TMPOCTO OTKPbITb BEHTUNALWMOHHOE
OKHO, ynpasidemoe peBepCnBHbIM ABUTaTeIeM. Hy>KHO TONbKO MOCTa-
BWTb KOHLUEBbIE NaTUMKK, eC/iM MOTOP UX HE MMEET U He OTKJIIo4YaeTCA
aBTOMaTMyeCKu.

——— | @001
— [5] smoee
#—La 1000 | ]
)i OGND | &1 0o
BATHYUK BNAXKHOCTU HIH4000 ®GND
O cocrosme
O am
MOTOP OTKPbIBAHIS OKHA
——— g T
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3
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. °
hd ~ 220B
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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 cetn.

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 cocrose
HOJlb B

Ecnu y Bac Tonbko oaHa $asa, 4OCTaTOYHO OCTaBWUTb ONH TPaHCOop-
MaTop Y BbINPAMUTEND.
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9. KoHTponb NpoTeyeK BoAabl

CyLLI,eCTByPOT PasnnyHble AaTUMKKM NPOTEYUKK BOAbI.

BHumaHwme! Ecnvi Boga nonana Ha atuuik, TO KnanaH Ha BOJOCHabkeHne
NOMKeH OblTb MepeKpbIT HaBceraa, 10 BMelaTeNbCTBa YenoBeka. ViHaue
MOXeT MOJyUMTbCA: MPOTEKNA BOAA — KMamaH 3aKpbiT, BbICOX AATUMK —
KfnanaH OTKPbLIBAETCA, BOAA OMATb Ha MOy.

M Jmpoz
e

OATYVK MPOTEYKN |z|
Jmpoo

O cocronme
¢ o
—

— c .

lMpolle BCero peanrsosath Takyl HeoOPaTUMOCTb C Momollblo 12
(24)-BonbTOBOrO Pene, Tem bonee YTo U KnanaH Ao/mKeH ObiTb Ha 12 (24)
Bonbta, 220 BonbT B c1CTeMe BOAOCHabMKeHMA HegonycTUMo. KnanaH
pPEeKOMEHAYETCA HOPMabHO 3aKPbIThIN, UTOObLI Aaxe Npv ManoBEpPOnT-
HOM COBMafleHNV NPONaAaHNA HanpPsXXeHWa 1 NPOTEYKX KnanaH Obin
33KpbIT.

HopmanbHO 3aKpbITbI KnanaH NoAKIYaemM K HOPMabHO 3aMKHY-
TOMY KOHTaKTY BHellHero pese. [1na pa3dnoknpoBKi HEOOXOAMMO CHATb
CO CXeMbl HanpsaxeHne 12-24 B.

10. KoHTponb Hacoca

B 3aKpbITbIX C1MCTEMAxX «HACOC-TMAPOAKKYMYNATOP» BOAa HakayvBaeTca
[10 ONpeAeneHHoro AaeneHns. B kauecTBe fatyvka MCNonblyem pene
[aBneHus. BoicTaBnaem MWHUManbHOE 1 MakCMManbHOe [aBneHve U
NOAKOYaeM KOHTaKTbl AaTumka — pene ko sxogy 10 00.
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10.1. laTumKm ypoBHA (nonnaeKu). 3awmTa OT «CyXOro Xxoaa»

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 MOXKeTe cfienatb «nomiaBok» 13 aatumka AVIMK (natumk nHepumon-
HbIM MarHUTO-KOHTAKTHbIM), TPUKAENB K HEMY TEHHUCHbIV LIapWIK.

AATHIK “TTOMIABOK™”

—® /1001
{ El dmp02
- | r® /000 |§| Jmpot

°
LA mpoo
JAATYUK PESE JABIEHNA

==
*—— |_\T: ~ 220B
M B )
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10.2. laTumKu ypoBHsA (MonnaBKu). 3anonHeHne 6aka Boaown,
C 3alMTON Hacoca

3afava 3anonHeHVs pesepsyapa (ecnv ana xu3HeobecneyeHus — Toraa
ypOBEHb BOAbI B pe3epByape [O/KeH ObiTb MOUTH NOCTOAHHBIM) pella-
€TCA NPYMEHEHNEM OAHOIO NOMNABKOBOrO AaTUMKa YPOBHA Y BEPXHETO
Kpana pe3epByapa, Npu 3TOM Cama MexaHu1Ka paboTbl AaTurvika obecrneunt
HEKOTOPbIN MMCTEPE3NC — HACOC He ByeT BKMOUATbCA Kaxablli pa3 npu
y6bIBAHUM YPOBHSA Ha AOM MUMIUMETPA:

LATYMK "TTOMJIABOK" B KOJTOALE

—@ /001
{ El Jmpoz
T~ 0% [t e

Py
" " ®GND I Jmpoo
AATHYIK "MOIM/IABOK" B BAKE

O cocrosue
O comn

‘T—‘ 50
RS c .
% 57 ~ 220B

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

JonycTim, HeOOXOAMMO HaKauaTb MOMHbIA OaK, OCTaBWUTb rPETLCA NOYTY
Ha CYTKM ¥ HauyaTb KauaTb, KOra pe3epByap NpakTuieckiy onycTeeT.
YCTaHABNMBAETCA [ATUMK BO/bl B KOMOALE (CKBaXKMHE) BO 130exKaHme
«CYXOrO XOfa.
3afaua 3amnofHeHVs pesepByapa PEaeTcs MNPUMEHEHWEM [BYX
NOMNaBKOBbIX [JaTYMKOB YPOBHSA U [OMNONHWUTENBHOTO perne.
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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.

MpunoxeHre K PykoBOACTBY MO 3KCMayaTaLmm Uniel 21

10.4. JaTumKuy ypoBHA (KOHTaKTHble). CMcTeMa 3anosiHeHuA
pesepByapa ¢ 3alUTO OT CyXOro xoaa

MpvipoaHasa Bofa — NPOBOAHVIK. [1O3TOMY [ANA MHAWKALWM YPOBHA MOX-
HO MCMOSb30BaTh KOHTaKTbl. MOXHO 1X KynuUTb B CNeLManv3npoBaHHbIx
GUPMaX, MOXHO M3rOTOBWTb CaMVM 13 He MOABEPKEHHOIO KOPPO3WN Me-
Tanna, yem 6onblue NNowaab — Tem syulle. ECv UCTOUYHMK BOAb! — CKBa-
XMHa, TO KaK OOLLMIA KOHTAKT MOXHO MCMOMb30BaTh TPYOY CKBaXMHbI.
B Konopel, Heobxo[MMO OMycKaTb KOHCTPYKLMIO M3 ABYX KOHTAKTOB.
MOXHO B3ATb JaTYMKM NPOTEUKM BOfbI, XOPOLLO MMAPOM30IMPOBaB CO-
eflviHeHVe. B pesepByape, eCnv OH MeTaIMUecKni, Kak oOLWniA KOHTaKT
MOKHO MCMOb30BaTh CTEHKM, HUXHWIA 1 BEPXHWIN AaTUMKN MPUKPENUTD
KO [IHy/CTeHKe, MMbO MCMOb30BaTh WTOK (yulle nNnacTvik) ¢ Npukpen-
NEHHbIMU KOHTaKTamMM.

AATUYUKIN YPOBHS

_ OBl
HIWKHINA cL

BEPXHWN

BOAA ( »———® /000 Iil —7
osumii C__»———t8GND i =

[AATYUK B KONOOLE ®GND

!

i

.

VIV
h

6

Jlorvka aHanormyHa npeablaywemy nprmepy, cxema OTIMYaeTCA
TOJNTIbKO BXO4amMu.
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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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L /002
| @001 &7
+ ] mer

1000mxe [ @100 [T mor
47K ®GND ] o
L 4 @ GND
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[Ins Kaxaoro npoliecca HeobxoaumMo 3aecTBOBaTL [1Ba BXOAa 1 iBa
BbIXOfa.

[Nepeknioyatenb NOAKMNOUAET KOHAEHCATOP WM K HYMO, UK K +5 B
Ha Bxoge 3 (cTouT nepembluka Jmp 03, OCTanbHble CHATBI), KOHAEHCATOP
NNaBHO paspsAKaeTca UNv 3apskaeTca B AvanazoHe 0-5 Bonbr, uto co-
OTBETCTBYET AManasoHy BXOAHbIX 3HauyeHunin (0-256). Mpw BKoYeHUN
Hanps)keHve Ha kKoHAeHcaTope (1 Bxogax /000 v I00T) paBHO Hy”io,
HOPMa/bHO Pa3OMKHYTble KOHTaKTbl pene ST 1 S2 3aMKHyTbl. BHelwHee
PEJIE Takxe 3aMblkaeT HOPManNbHO PAa3OMKHYTbI KOHTAKT, MO4aBas Ha-
npsKeHne Ha CBO 0BMOTKY. Harpy3ka noaknioyeHa — CBETOAMOL FOpPUT.

[na nnniocTpaummn npueeneH rpaduk paboTsl. BbicTaBneHbl noporu
80 (nepsbiit) 1 160 (BTOPON):

240 a

B TOouKax 0, 2 BXoAHble 3HauyeHWs (MnHUA «b») fnocturaoT 160, pene
S2 oTKnoyaeTca, BHelwHee PEJIE pasbnokmpyeTca — HanpsKeHvie 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
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®/002
bamapes
Py
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D—l——c 1000 |§| ot
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M c o}
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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.
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Pene MNopor BKMIOYEHNs pene Mopor BbIKMIOYeHNs pene ‘B)(cl.q_ ;
@ : Perie 0Bxon  KEGHEE -| 138 - @ 144 139
® @ Pons 1 Bxon  KEMEE | 000 EEE. - | 127 139

[oporu 1 rmcTepesmnc BbICTaBNAIOTCA TaK, YTOObl OHM COOTBETCTBOBA-
1 13,8 14,4 Bonbta. B aaHHOM Ciyuae pes3ncTop R2 fennT HanpaxeHve
Ha akkymyniaTope Tak, 4to 12 B cootsetctyeT 120 egmHuLam Ha Bxoge.
Ha Bxoge /000 nonyyaem Hanpsaxeruna 2,7 B n 2,82 B (ona HanpsxeHun
Ha akkymynatope 13,8 B 1 14,4 B cOOTBETCTBEHHO), MPW 3TOM 3HauYeHwA
NMOpPOroB pasHbl 138 1 144.

1385]

138.5]

138

124

137

138.5]

138

138.5]

138

1345]

134!

AKKyMynaTop 3apsxaetca 1o 14,4 B (yka3aHO CTpenoukor), 3atem
Nprbop MNOAAEPKMBAET HAMPMKEHNE Ha aKKyMynAaTope B npeaenax
13,8-14,4B.
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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 «Bxopg 4-7» — Ha rpadvike 0TobpaxKaeTca 3aBUCUMOCTb
curHana Ha exofax /0 04-10 07 oT BpemeHMU.

I'Ip|/|J10>KeH|/|e K PyKOBOp,CTBy no 3Kcyataunn
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WHCTpyMeHTbI Mpy NOCTpoeHnn rpadpukos

nevyams
CoXpaHumb
CMon | omkpbime
Rillle KonuposaHue zpachuka e 6ygep obmeHa Windows |
[l
; 1 1 3 4 g i 7
£
s GEH «2;-: Bxog 0 Bron?
ckpoimb/ | [ QQA&GE « » 5 !
rokazamso
MeHK
Ve cdeue eneeo U enpaso |Hacmpoliku napamempos |
macumas ¥ Ouucmums none
Vwenpwums| | | |Mpacbux Ha seck akpaH |
Macwmab ¥ {Ymerbwume macwmab x|
Yeenuyumb macwmab x|

Ipadnueckme HacTporikm (CTp. 28)

[na nepexona B OKHa rpaduKoB HyHO MOABECTU Kypcop K BepxHel
4acTV OKHa MPOrPaMMB, MOABUTCA NIMHENKa BbIbOpa naHene:

Hactpoiitm ||BHDﬂ.bIU-3 | Broge: 4-F | Bxool | Eiwon 4 ‘

EEHEBwN
i | 1 I

MeHio paboTbl C rpadvKoi OTKPbIBAETCA/3aKPbIBAETCA HaxaTvem
Ha ManeHbKyIo YePHYIO CTPESKY.

|e
e n gG=H Bron0 Buoa2 REC
@@@@@@ s 5 Bxog1 Bxog 3




28 Uniel [na mopynewn ynpaBneHns aBTOMaTUKOMN MpunoxeHwne K PykoBoacTBy No aKkcnnyaTauum Uniel 29

HaxaTnem Ha 3Hauyok «HacTpoika NapameTpoB» OTKPLIBAETCA OKHO MpU HaXaTUM Ha VKOHKY [UCKETKM B MEHI0 PaboThl C rpadukoit Te-
HaCTPOVKM MapameTpoB rpaduka: Kylne JaHHble, OToOpaxaemble Ha rpaduike, COXPaHAIOTCA Ha AWCKE.
b = [laHHble N1WYTCA B TeKCTOBOM dopmaTe B daiinax ¢ paclumpeHem .GRF.
AanazoH HanpsbKeHNii Otkpbie ¢ nomoulbio OpenOffice Writer daiin .GRF, Bbinensem Becb
HasBaHue rpacuka | TEKCT, Konupyem 1 BCTaenAem B HoBbIM daiin OpenOffice Calc. HyxHble
neproa o "”""“ = [laHHbIE HAUMHAKOTCA CO CTPOKM 23 (B daiine 3anucaHbl 4pyr 3a Apyrom
OTCueT BpemeHn ¢ HynA (relativ) nan oy [fa ] 3HAYEHVIA BPEMEH 1 3HaYeHNA BXOAHOIO CUrHana).
oToBpakeHne peanbHOro BPEMEHN . indow 5] O
(absolut) | B ol | Ecnn Yy BaC OeCATUYHbIM pasfenntenem ABAAeTCA 3arndTad, TO nome-
i::‘z : HAWTE BCE TOUYKM Ha 3anATble.
UBeT uHUi rpadbitka et = [na ynobcTea MOXKHO V3MeHUTb GOpMaT C IKCMOHEeHLUMaNnbHOro Ha
Chormei s u T OObIYHBIN.
et i it B B |
Charnel 1 0 24
TOMNWYMHA NUHWIA rpachitka Crsmel2 o 2 lMpumep 1. Mpouecc HarpeBaHWA Nbaa, €ro TasHUA U HarpeBaHnsA
Channel 3 0 | “
i — NoslyuYnBLUENCA BOAbI
s o RS 7
) o Hanuneaem Boay B M1aCTMKOBbIN COCYA, OMyCKaem TyAa AaTunK Temnepa-
LBeT 3aJHero nnada, pasmepHoun
oo, SeoH aCLIGE n PRI j..d r i Typbl, 3aMOPaXKMBaeM BCE B MOPO3USIbHUKE, MOTOM — Ha GaTapelo.
TexcTa B - il Pe3ynbrat aKCnepumeHTa cneayowni:
o YMOAYaHWO oTKNoUEeHb! 15['
OTKpbITL dhaiin e
Hotke;
Hotkey 1 Nane = | Chl Al Shift] — k. 146
Hatkey 2 [Nore =] on ek skt~ <
Hotkey 3 None | OW Ak Shit] - - 14
Hotkey 4 [Nene = en ek shit] — <
nporpammupyenesle komGuHaLa Hotkevs None =] o sk skl -] 1421
KHOMOK Ha Knaeuatype Hotiey 6 MNone | Chl Al Shift| - A
Hotkey 7 [None =] ol 4k shin[ - =] 140 1
Hotkey & MNone  w| Cil Ak Shift] — - lII
Hotkey 9 Mone = | Cil Al Shift] - - 1 38 1
Hotiey 10 [Nene =] oul 4k st~ =]
QBTONPOKPYTKA Soft-Scroling I 136}
OKHO B pasmMep rpacnka Gt Zoon d
noAckasku (Mo ymonyaHuio i Yt Patter v 134
OTKMIOYEHbI) T o T
oK | cocd | 1h 00 1h 30:00
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MpoaHanu3vpyem faHHble, R
Ckonuposa faHHble B OpenOffice Calc HaumHana co cTpokn 23, pac- 10K T
COPTUPYITE BPEMA 1 BXOAHbIE 3HaueHus. [pumeHnB Gopmysy nepesoaa e s
B Temnepatypy T=(U-140.27)-1.96, nonydyaem rpaduk TemnepaTypHo s T e en
T Rit
33BUCUMOCTL B rpajlycax. — A':';
2 R1 /1001 W R13
1300m L ““”
E . [ R16 pel s
\ 1k
. w 10 00 Ri§
ﬁ . W Lew | (St
. L 4 ® G
. = CBETOAMOAO
5 .—.GND
5 - O COCTOAHME
D o W HanpsxeHvie Ha ceeToamnoe BbluncnaeTca no popmyne U=5 - Vp/255,
= rae U — Hanps»KeHe B BONbTax, Vo — 3HauYeHre curHana Ha exofe (0-255).
fofar Tok uepes avon paccumntbiBaeTca no dopmyne j = (V4 — Vo) - 5/(130 - 255)

(Tok j B Munanamnepax). ViameHaa conpoTveierve Ha pesunctope R2,
MEHsAEM TOK 1 HanpsXKeHNe Ha CBETOAMOE.
° lMonyyeHHble AaHHble 06pabaTbiBAIOTCA, 1 NOMyYaeTcA rpaduk 3aBUCK-
CHayana TemnepaTtypa ObICTPO pacTeT, nef NpoCTO rpeeTca. 3aTeM, MOCTY TOKa (MA) CBETOAMOAA OT NPUNOKEHHOTO HanpakeHns (B):
OKOJIO HyNA rpafycos, TemnepaTypa nepectaeT pacTu, BCe Tenno Hata-
peu yXOAWT Ha pacTar/vBaHue fbAa, a Koraa Bechb fied pacTass, Boma
BBICTPO rpeeTca Ao TemnepaTypbl 6aTapeu.

= RED fBLUE

lMpumep 2. NsmepeHne ainHbI BONTHbI $OTOHOB

ICTOUHMKOM GOTOHOB ByyT CHHWE 1 KPaCHble CBETOAMOMbI.

Hanpamyio 13mMepuTb Takyto ManeHbKyio AnvHy BOJHbI TPYAHO, OfHa-
KO M3BECTHO, YTO 3HEPTVA 13/yUaeMOro CBETOAMOAOM GOTOHA MpPaKTy-
UeCKM paBHa HanpaXeHWio Ha ceeToanoae. Mo3ToMy, M3MEPUB SHEPTIIO,
MOHO HANTL U AIVIHY BOJHbI. ,!:

Mprbop He M3MEPSET HANPAMYIO TOK, HO MOXHO V3MEPUTb HanpsKe- 4
HME Ha PEe3nCTOope, Yepe3 KOTOpbIN 3TOT TOK TeueT. Cobepem cxemy Ans
NOMyYeHVA BOMNbT-aMMNepPHON XapakTeprncTriki (BAX) pasHbix CBETOAVIOAOB. ) s PR




