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IIporpammupyembiid
HHAMKATOP YPOBHS HANIPSAKEHU S

KaTteropua: usmepurenbHble ycTpoiicTea
YpoBeHb CNOXKHOCTU: HAYMHAIOLME 3/1IeKTPOHLLUKM
MeTopg c60pKM: naiika

YcTpoiicTso nossonset KOHTPO/IMPOBATb
npeABapuTeNnbHO  3afaHHblM  (3anporpammMpoOBaHHbIi)
YpOBEHb  HanpsKeHus.  M3amepsemoe  HanpsxeHue
0TO6pPaXKaEeTCA C MOMOLLBIO LIKA/bl, COCTOALLEN U3 BOCbMU
ceetogmogos. LLKana nogeneHa Ha TPU 30HbI: 3e/EHYIO,
KENTYI0 M KPacCHyl, COrMIacHO  KOTOPbIM  YPOBEHb
M3MEepPSAEMOro  HanpsKEeHUs  XapaKTepusyeTcad  Kak
HOPMa/bHbIN/MOHWUMEHHbIN/NOBbIWEHHbIA. Ha ocHOBaHMM
MoKasaHWi  ycTpoicTBa  MoxeT  BbiTb  onpepeneHo
UYNCNEHHOE 3HayeHMe TEKYLLEro YPOBHA MW3MEPSemoro
HanpaxeHusa. LleHa geneHuns WwKanbl NporpammmpyeTcs.

3TOoT Habop He TONbKO JacT HayMHalowemy
paguontobutento xopowwuin onbiT no cbopke M naike
3NEKTPOHHBIX KOHCTPYKUMI, HO W HaWAeT npakTuyeckoe
NPUMeHeHWe, Hanpumep, TMpU  KOHTPONE  COCTOSHUA
aKKymynsiTopHon baTtapen aBTomobuns.

OOmmii B codpaHHOro ycTpoiicTea. Puc.1

s padoTel noTpedyercst

e [las/NbHWK MOLLHOCTbIO He 6onee 25BT.

e [lpunoit mapku NOC-61M nnu ero aHanor. N }xnakui
HeaKTUBHbIN GAIOC ANA PaANOMOHTAXKHbIX paboT
(Hanpumep, 30% pacTBop KaHNMHOAM B 3TUIOBOM
cnupte, 1ITU-120).

Hopsipox coopku
e  OtdopmyiiTe BbIBOAbI KOMMOHEHTOB U YCTAHOBUTE UX B
COOTBETCTBMM C MapPKMPOBKOM Ha NeYaTHOM nnaTe.

e  YCTaHOBMTE BCE KOMMOHEHTbI Ha NeyaTHyo naaty. Mpu
yCTaHOBKe KomnoHeHToB C1, C2, HL1 — HL8 TpebyeTca
cobntoaaTb NONAPHOCTD.

e Ob6pexbTe BbIBOAbI

e [lpunasanTe BCe KOMMNOHEHTLI.

BHuMaHue! Bpems nalikm o4HOro KOHTaKTa He bonee 3

CeKyHA. ITo NpeAoTBPATUT OTCNanBaHMeE TOKONPOBOAALLNX

OOPOXKEK M Neperpes 3/1€MEeHTOB.

e Ouunctute NNaTy OT OCTaTKOB GAKOCa C NOMOLLbIO
cnupTa.

e [lpoBepbTe NPaBUNbHOCTb MOHTA)a.

Y6eautech, 4To BCE AETaNN YCTAaHOB/EHbI HA HYXKHblEe

nosunummn nevyaTHom nnatol. MpoBepbTe COOTBETCTBUE

KKNHOYEN» MUKPOCXEM.

o [ogKkntounte nutaHume 7...25B, cobntoaan nonspHOCTb.

e  Ecau ycTpolicTBo cobpaHO NpaBuabHO, CBETOAMOAHAA
LUKaNa AO/MKHA 3aCBETUTHCA.

BHumaHue! HenpaBuabHoe NOAKAOHEHUE UCTOYHUKA

NUTaHWA MOXET MOMEHTA/IbHO NPUBECTU K BbIXOA4y U3

CTPOA 31eMEHTOB CXxeMbl!

TexHuyeckne xapakrepucTuku. Taou. 1

Hanpsa>keHue nutaHusa, B 7-25
Motpebnaemblin TOK, MA 30
KoHTponupyemblit ypoBeHb HanpaMXeHUn 7-25
(nporpammupyetcs), B
LieHa pgenexuna wkanb
0,1-3
(nporpammupyeTcs), B
Pasmepbl neyaTHOM NaaTbl, MM 38x48
IlepeuyeHb 31eMeHTOB. Tagu. 2
Mo3numa HavmeHoBaHue MpumeyaHue Ko
n
Cl 100 mk® 50 B KoHpeHcaTop 1
C2 100 mk® 16 B KongeHcaTop 1
C3,C4 0,1 mk® 50B KoHgpeHcaTop, Kog 104 2
DAl 7805 Perynatop HanpaxeHua 1

MWKpOKOHTpoANep ¢

DD1 ATtiny13A-PU 3anucaHHom 1
nporpammonm
DD2 74HC164N.652 CABWrOBbIV pernuctp 1
HL1, HL2, | L-513LRC CBeToanoabl KpacHble 3
HL8
HL3, HL4 FYL-5013YD CBeToAnOab! Kentble 2

HL5 —-HL7 | GNL-5013LGD CseToanoabl 3eneHble

R1—-R8 1,5 KOm Pesnuctop 8
(Kop-blit, 3eneHbIN,
KpacHbIi1)

R9 56 KOm Pe3uctop 1
(3enéHbit, cUHUN,
YEpPHbIN)

R10,R11 | 11 kOm Pesucrop 2
(Kop-blit, KOp-biiA,
OpaHKeBbli)

Swi1 1825910-6 KHonka 1
XS1 1776275-2 KnemmHbIli pasbem 1
MeyaTHaA nnata 1




DAI
XS‘I IN _GND OUT| 5V Rg
+
g_ Jdar | Jdezes R10
N 1 7 GND
RI1
f] Dbi XP1
s veets Pf;_:
\rm Swr Y pp2— e
— PB4 PBi =
L o s
1¢ GND—e
b2
b nsa e

o [ fo | e

03 3

Hovp ot
RI R2 R3 R4 RS R6 R7 RS8
HLI |HL2 | HL3 |HL4 HL5 |HL6 |HL7 |HLS

CxeMma 3jieKTpHYecKas IPUHIUNHAIbHAS. Puc. 2

MNporpammupoBaHue KOHTpO/ANpyemoro YPOBHA
HanpsAXeHuA. BbicTaBUTE Ha UCTOYHUKE NUTAHUA (MCTOYHUK
NUTaHMA B KOMMIEKT He BXOAMT) 3HAYEHUEe HanpAKeHus,
KoTopoe HeobxoAMMO  KOHTpo/aMpoBaTb.  OTkaouuTe
WUCTOYHWK NUTaHMA. MoaKNIouNTE YCTPOWCTBO K MCTOYHUKY
MATaHUA, BKAOYMTE UCTOYHMK. [lpu HeobxoammocTu
NOAKOPPEKTMPYMTEe 3HaYeHMe HanpskeHua (puc. 3). Ha
pucyHKe 3 3HayeHume 12,5 B nokasaHo Ana npumepa,
KOHTPO/IMPYEMOE HaMps)KeHWe MOXKeT ObiTb NobbiMm U3
A0MNyCTUMOro aAnanasoHa 7...25B.

125B
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IIporpaMmMupoBaHue KOHTPOJIHPYEMOI0
ypoBHs Hanpsi:kenus 12,5 B. Puc. 3

KopoTko Haxkmute n otnyctute KHonky SW1. CHavana
3aropuTCcA TONbKO NepBblli CBETOAMOL WKasbl, 3aTem byayTt
cBeTuTbCA cBetoamoabl 1 — 6. BbICTaBNeHHOe 3HayeHue

Hanpa)eHus 3anporpammmnpoBaHo " AsnneTca
KOHTpO/IMpyemon BEJINYMHOM. Mpu OTK/IIOYEHUU
3NEKTPONUTAHUA 3anporpaMmmmnpoBaHHoe 3HauyeHue
COXpaHseTcs.

MporpammupoBaHue LUeHbl AeneHua WKanbl. [lo
YMONYAHUIO  LUEeHa AefleHMA  LWKanbl  COOTBETCTBYET
HanpsaxeHuto 0,3 B. Ana nsmeHeHUA LeHbl AeNEHNA WKaNbl
BbICTaBUTE HA UCTOYHMKE MUTAHMA 3HAYEHME HAMNPAMKEHWUs,
oT/nYHoe (bosbluee UAM MeHbluee) OT KOHTPOIMPYEMOrO
YPOBHA HAMNpPAXeHMA Ha BeJMUYMHY, KOTOpasA paBHa
Kenaemon LeHe feneHua WKanbl ycTpoictea. Hanpumep,
KOHTpO/IMpyeman BennuyMHa pasBHa 12,5 B. Heobxogmmo
YCTAaHOBUTb LeHY AeneHunAa wkanol 1,5 B. [aa 3Toro HyXHO
BbICTaBUTb Ha MCTOYHMKE NUTAHUA HanpsaxeHue U = 12,5 +
1,5=14 (B)mam U =12,5-1,5 =11 (B) (puc. 4).

Hwnl4B
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IIporpaMmMupoBanue eHbI AeJICeHUS HIKAJIbI,
paBHoii 1,5 B, npu KOHTpoJIMpyeMOM ypoBHe Hampsikenus 12,5
B. Puc. 4

Haxmute KHomky SW1 ycTpoicTBa W yAep:KuBaiTe,
MOKa He 3aCBETATCA NepBblii U BTOPOW CBETOAMOAbI LLKabI.
Mocne 3TOro TeKyllee 3HAYeHWe HanpsxeHua Oyaet
oTobparkaTbCA B COOTBETCTBUM C HOBbIM 3HAaYEHUEM LiEHbI
AeneHna wkanol. [lpy  OTKAIOYEHWUW  INEKTPONUTAHMUA
3anporpaMmmmpoBaHHOE 3HaYeHne coxpaHAaeTca.

WHTepnpetauna nNOKasaHWA LWIKanbl  yCTpoiicTBa.
OnpepeneHne ypoBHA HanpAXKeHUA MO LBETOBbIM 30Ham
wKanbl. CBETOAMOAHAA LWKana YCTPOWCTBA NogeneHa Ha
LiBETOBbIE 30HbI: 3€/IEHYIO, }KE/TYIO U KpacHyto (puc. 5).

KpacHas 30Ha

3enéHas 30Ha

Kénras 30Ha

KpacHas 30Ha

I{BeTOBBIE 30HBI CBETOAUOTHON MIKAJIBI
ycrpoiicTBa. Puc. 5

EcnM nokasaHWA Haxo[ATCA B 3e/eHOM 30He, YpOoBEHb
N3MEPAEMOro HanpsXKeHUs MOXKHO OXapaKTepu3oBaTb Kak
HOPMasbHbIN, TO ecTb COOTBETCTBYIOLL MM
3anporpaMMMpoOBaHHOMY YPOBHIO, UAN OT/IMYAIOWMIACA OT
Hero HesHauyuTesIbHO. «XenTas 30Ha» roBOPUT O TOM, YTO



M3MEPAEMOE HaMNpAXKeHWe «HUMKe HOPMANbHOro», B TO
BPEMA KaK KpacHas CBUAETENbCTBYET O MOHUMKEHHOM WK
MOBbILWEHHOM HaMpPAXKeHUN.

OnpepeneHve  UYUCNEHHOTO  3HAYEHUA  YPOBHA
HanpsaxeHus. CBeyeHne CBETOAMOAOB LWKanbl ¢ 1-ro no 6-
OV BK/IIOYMUTE/IbHO COOTBETCTBYET 3anporpammMmMpoBaHHOMY
KOHTPO/IMPYEMOMY  YPOBHIO  Hanps)eHua. CeeuyeHue
cNeaytoLmx CBeToaMoA0B, CeabMOro M BOCbMOro, 03HaYaeT
npesbllleHne 3anporpaMmmnpoBaHHOIo 3HayeHus.
CBeyeHMe CBETOAMOAOB A0 NATOMO  BK/AOYUTENbHO
03Ha4yaeT, 4YTO TEeKyLLMIn YpPOBEHb HaMPSXKeHWs MeHblue
3anporpaMMMpOBaHHOrO 3HayeHusa. Mpu 3TOM YucneHHoe
OTK/IOHEHME  TEKYLLero  YPOBHA  HaMpsKeHus  oT
3anporpaMmmmnpoBaHHOroO CoOTBeTCTBYET 3HaYeHuto,
KOTopoe BbluMciAeTca no popmyne (puc. 6):

Utek = Un £ neAU,

roe UTek — TeKyllee 3HaYeHMe HanpsxeHusa (nsmepsemoe);

Un — 3anporpaMmmnpoBaHHOE 3HaYeHWNE HaNpPAXKeHNs;

N — KO/NMYECTBO CBETOAMOLOB LUKafbl, CBETALLMUXCA
nocne  wecroro csetoaMoAa, AMBO  KOAMYECTBO
CBETOAMOAO0B lIKafibl, He CBETALWMXCA A0 LecToro
cBeTOAMOAa;

AU — ueHa geneHua wkanol.

Un+24U u donee
Un+al

Un

Un-aU

OnpeneseHne YHCICHHOT0 3HAYCHHSI
TeKyllero ypoBHsi HanpsizkeHus. Puc. 6

Mpumep onpeaeneHun YUCNEHHOro 3HavyeHuA
HanpAXeHUA ONA KOHTponuMpyemoro ypoBHA 13 B u ueHbl
AeNneHunA WKanbl 1 B nokasaH Ha pucyHke 7.

15 B u Gonee
14 B
13B
12B
11 B
10B
9B
8 B u menee

IToxa3zaHus ycTpoiicTBa NPH KOHTPOJIHPYEMOM YPOBHE
HanpsekeHust 13 B u nensl aejenust mkaduasi 1 B. Puc. 7

Koraa nsmepsemas BenMUYMHA 3HAUUTENIbHO OT/IMYAETCA
OT 3anporpaMMMpPOBAHHOrO 3HAYeHMs W  BbIXOAWUT 3a
npeaesbl WKanbl 0TObpaXkeHMs, CBETATCA BCe CBETOAMOAbI

- nsmepsemas BE/NIMUYMHA npesbiluaeT
3anporpammMMpoBaHHOe 3HayeHue, AMBO CBETUTCA TOJSIbKO
nepeblil CBETOAMOL — W3MepsAemas Be/nduMHa MeHblue

3anporpaMMMpPOBaHHOrO 3HaYEHMS.

Catum TOBApPOM MbI PEKOMEH/1yeM:

Habop HauuHalowero paguonobutena NRO1,
copepKalmii Bce HeobxoaMMble MHCTPYMEHTbI
O1A paboTbl HAYMHAKOLLETO INEKTPOHLLMKA, @
TaKXe ABa NpocTbix Habopa (cBeToBoM U
3BYKOBOM 3pPEKTbI), KOTOPbIE MOXKHO Cpasy
YK€ CMOHTMPOBATb U CNanTb.

Kpome Toro, Ha Halwem caite www.masterkit.ru umeetca pasgen
«NA HAUUHAKOLWMXY, T4e B NPOCTOW M HarnsagHol dopme YpoKoB
pasmeLlleHbl NoaesHble A4S OHbIX paguontobuTeneil matepuansl
no TEOpMM 1 NPaKTUKe paguoaena.

TakKe Ha Hawem CcaiTe MOMHO O3HAaKOMUTLCA C
APYrMMM Hawmmmn Habopamu A1s C60PKM 1 FOTOBLIMU MOAYIAMM,
ACCOPTUMEHT KOTOPbIX MOCTOAHHO MOMNO/HAETCA.

BHumaHue!!!

[ns nalikv 3anpew,aeTcs UCNo/ib30BaTb aKTUBHbIN ¢toc!

Habop He npeaHasHauyeH Ana geTer mnagwe 7-neT (comeprut
MesIKue geTanu; ana cbopku TpebyeTca UCMO/Ib30BaThb PEXYLIMUIA U
nasabHbIA UHCTPYMEHT).

PekomeHayem BO Bpema paboTbl NMpPoBETPUBATb MOMELLEHUE U
MbITb PYKM nocsie paboTbl.

Ecnm cobpaHHOe ycTpoiicTBO He paboTaeT
1. MNpoBepbTe NPaBUAbHOCTb MOHTaa:

e Ybeautecb, YTO BCe AETaNU YCTAaHOB/EHbl HA Hy)KHble
Nno3uLMK NevaTHOM NnaThbl.

e [lpoBepbTe COOTBeTCTBUE KAOYEN» AMon08,
CBETOAMOL0B, MMKPOCXEM, TPAH3UCTOPOB.

2. MNpoepbTe NPaBUAbHOCTb NAKK:

e YbeauTtecb, YTO BCE TOUKM MAWKM HAAEKHO NPUNANHbI.

e  VYbeautecb, 4YTO B Mpouecce MNaWKM He BO3HUKIO
NapasuTHbIX  NepemblYeKk  MeXay  TOKoBeayLMMU
A0POXKKaMK, NpU 06HaPYKEHWUM, AKKYPaTHO yaanute ux
NasNbHUKOM.

3. MpoepbTe NPaBUAbHOCTb NOAKAOYEHUA MUTAHUA.

TexHnuecKan nogaepKKa

Bonpocbl No ycTpOMCTBY MOXHO 334aTb Ha Gopyme Hallero caiTta
www.masterkit.ru nnu no 3NEKTPOHHOW noure
infomk@masterkit.ru

MpeTeHsMn no ToBapy MPUHMMAIOTCA B TeYeHWe rapaHTUHOro
CPOKa N0 MecCTy NMOKYMKMU.
ToBap He noanexuT o6a3aTesibHON cepTUdMKaLmK.

Nognuwuce n 6yap B Kypce!
NHPopmaunoHHble nucbma MACTEP KUT —
3TO HOBOCTU, OBOHOB/IEHUA, HOBUHKMY,
obyyatome matepuanbl U UHTEPECHbIE
baKTbl U3 MUPa INEKTPOHUKMU.

Toprosaa mapka: Mactep Kur.

ApTtukya: NN102

N3roTosneHo: Poccna OO0 «dagxer»

115114, Poccus, r. Mocksa, yn. lepbeHesckas, 4. 1,
Ten. 8(495)234-77-66, e-mail: infomk@masterkit.ru
[apaHTUIHBIN cpoK: 12 mecaues.
www.masterkit.ru
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BbiBOA KOMMNOHEHTa

TEXHUKA I[TAVIKUA
KoHTakTHan A
|

""°“*aﬂ\"aé [TasATb KOMIIOHEHTHI HEOOXOAMMO TOIBKO CO CTOPOHbI KOHTAKTHBIX IJIOIIA/IOK.

Bpewms majiky ofHOTO KOHTaKTa He 6oree 3 ceKyHJI.

MeuvatHan nnara

[TPEJITTIOYTUTE/IbHAS TEXHUKA ITAVIKU

NasanbHUK
N
é Hpafmnbﬂoe TOJIOKEH e
Mmas/IbHUKA.

Mpunon MaanbHUK

OILIMBKU TP ITAVIKE

Henpaaunbuoe TOJIOKEH e
Nnasg/IbHUKa.

HPOFPCB TOJIBKO BbIBOJIa KOMITO-
HEHTAa.

HeoGxomuMmo niporpesarhb Mpunonn __ 3asop
He TOJIbKO BBIBOJI paj{io-
3/IeMeHTA, HO 1 KOHTaKTHYIO
IUIOLIAJIKY.

Henonxoe nokpeiTie npunoem
KOHTAKTHOJ TUIOLIAJIKK 1 BBIBOJIA

9JIEMEHTA - KOHTAKT HEHAJIeXK-
BoicTynatowwmin HBIIL.

BbIBOA KOMMNOHEHTa

Pacnipejienienne pacnnapieH-
HOT'O MIPUITOs pABHOMEPHO
BOKPYT BbIBOJIa KOMIIOHEHTA. [Tepembryka MeKy IBYMs TOKO-
BEAYIIMMU JIOPOXKKaMM.

Crioco6 ycTpaHeHMA: aKKYpaTHoO
Iporpeiire KajoM nasgabHUKa
MeCTO CITAiKM JIO [TOJTHOTO yiajie-
HYA JIMITHETO MPUIIOA.

Pesynbrar npaBuibHOI 1
KauyeCTBEHHOI MaiiKu.



