Perynsarop MOLLHOCTU NasNbHUKA

B CETEeBOW BUJKE

Anekceit KyabmuHos (r. Mocksa)

B ctaTtbe onucaH perynatop HanpshkeHusa gns nasajibHUKa MOLWHOCTbIO
Ao 100 Bt Ha ocHoBe cumuctopa MIAC97A8 n HeoHoBou namnbl NE-2.
npOCTOTa CXeMbl U manbie ra6apV|Tb| KOMMNOHEeHTOB No3BOJIUIIN
CMOHTUPOBaTb PErynaTop B 06bIKHOBEHHOW BUJIKe, NpeAHa3Ha4eHHON

Ana ceTeBOro HanpsixeHus 220 B.

BBEAEHME

THPUCTOPHBIE U CUMHUCTOPHBIE PETy-
JIATOPBI, NPCAHA3ZHAYCHHDIC 1T PETYIN-
POBaHUA MOITHOCTH B HATPY3KE, UCIIOJIb-
3yIOTCSI Ha IIPOTSLKEHUHM HECKOJIBKUX
gecsaTuaieTui. Ec/im Harpy3kou sB/ISIOT-
Cs1 HArpEBATEJbHBIM 3JIEMEHT (Iasl/Ib-
HUK, 3JIEKTPOIUVIMTKA U T.IL.), JIAMIIA HAKa-
JIUBAHUA WIA KOJUICKTOpHI)IfI ABHUI'ATE/Ib
(3JIEKTPOApPEIb, BEHTWIATOP), HETPEOO-
BaTe/IbHBIE K (DOpME HAIIPSDKEHUSA, TO 3TU
PEryasaTOpHhl, KaK IPaBUJIO, UCIIOIb3YIOT
MeToz, (Pa30BOr0 PETYyIUPOBAHUA. DTOT
METOJI 3aKJII0YAETCS B TOM, UYTO THUPH-
CTOP/CUMHCTOP BKJIIOYAETCA C HEKOTO-
PBIM CABUIOM IO (Pa3e OTHOCHUTEIBHO
HAa4aJjia IIOJyBOJHBI CETEBOI'O HAIIPsLKeE-
HUA U TAKUM OOPA30M «BBIPE3AET> 4YACTh
3TOM ITOJIYBOJIHEI [1]. [IpHu 3TOM AEUCTBY-
I0olIee 3HAYCHHE HAIIPSDKEHUS YMEHbIIA-
€TCsA, U B HArPy3Ky IIepegaéTcsa MEHbIIAs
MOIIIHOCTD. B KauecTBe 3/1eMeHTA 3a1€PiK-
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KA OOBIYHO HCIIOJb3yeTcs RC-Lenouka,
KOTOpasi CABUTAET (Pa3y MPONOPILIMOHAIb-
HO CBO€I IIOCTOSTHHOM BPEMEHH.

CXEMA PErynisiTOPA

1151 BKIIOYEHHUA TUPUCTOPA/CUMUCTO-
Pa B oIpeieIEHHOE BpEeMs HA €TI0 YIIPaB-
JIAIOIMUU  3JIEKTPOJ TpebyeTcs IoJaTh
TOK. DTOT TOK MOKET OBITh C(pOpMHUPO-
BaH C IOMOIIBIO TPAH3UCTOPA, JUHUCTO-
pa 1160 emé OJHOIo TUPUCTOPA/CUMHU-
CTOpa MEHBbIIEH MOITHOCTU. OJTHAKO CXe-
MBI, UCIIOJIb3YIOIIHUE TAKHUE 3JIEKTPOHHbBIC
KOMIIOHEHTBI, HE OTINYAI0TCS IIPOCTOTOM.
B xagecTBe (OPMUPOBATEA TOKA OTKPHI-
THS THPUCTOPA/CUMHUCTOPA MOXKET OBITh
TAKKE UCIIO/JIb30BAHA HEOHOBAd JIAMIIA,
IIPEUMYIIECTBA KOTOPOU — IIPOCTOTA IIPU-
MEHEHU, JEIICBU3HA, BBICOKASA HAAEX-
HOCTbD U JOJATOBEYHOCTb.

OnHa U3 U3BECTHBIX CXEM YIIPABICHUA
TUPHUCTOPOM € NOMOMIbI0 RC-Iienouku
1 HeOHOBOM 1amnbl MTHC-1 n3zo6pakeHa
Ha pUCYHKe 1. B 3T0M1 cxeme ofHa IOIy-
BOJIHA CETEBOTO HAIIPSKEHUSA IIPOXO-
JUT B HAIPy3Ky 4depe3 guog VD2, a BTO-
pas NOJYyBOJHA IIPOITyCKA€TCsl HE IIOJI-
HOCTBIO, 4 C 3aJCP’KKOIM BKJIIOYEHUS
TUpUCcTOpa VD1, KOTOpast onpenesser-
¢ (pazocaBuraromert nenoykor R2C1,
pesucropamu R1 u R3, a Takke moporom
BKJIIOYE€HMS HEOHOBOM Jiam1ibl HL1. Kor-
J1a HAIIPsDKEHHE B TOUKe coequHeHus R1
1 R2 gocruraer nopora BKIIOYECHUA JIAM-
IIBI, IOCJIEAHASA 3aTOPAETCS, U B YIIPABJIA-
IOLIUI JIEKTPO TUpucTOpa VD1 mocry-
IIAET TOK, JOCTATOYHBIN /151 BKIIOUYECHUS
TUPUCTOPA. HanlpspkeHHE B TOUKE COEIH-
HeHus pe3ucrtopos R1 u R2 gfocrarogno
BBICOKOE (JE€CATKH BOJIBT) U MOXKET JIET-
KO «CXK€4Yb> TUPUCTOP, HO JIAMIIA 3TOMY
npemsAaTcreyer. Kpome Toro, e€ cBeueHue
XOPOIIO 3aMETHO U CIIYKUT UHAUKATOPOM
PaboThI yCTPOHCTBA.

CxeMa, IpUBEAEHHAsA HA PUCYHKE 1,
YIPOCTUIACh C HOSIBIEHUEM CHMHUCTO-
POB, HE IIOTEPAB CBOECH (PYHKIIMOHAIb-
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HOCTH. ITOCKOJIbKY HEOHOBA JIAMIIA IIPO-
BOJUT TOK B OOOUX HAIIPABJICHUAX, OHA
CTaJ1a IOOYEPENHO YIIPAB/ATD KAXKIBIM U3
TUPUCTOPOB CUMHUCTOPA (T.€. CHAMMETPHY-
HOI'O THPHUCTOPA). B KauecTBE CUMHMCTODA,
KaK [IPaBHIIO, UCIIONb30Baicst TC106-10,
HEOHOBAas jamiia — Ta ke MHC-1. Heno-
CTATKOM TAaKOI'O PEryIATOpa SABJIICH
HarpeB HEOHOBOM JIAMIIBI U CYyIIECTBEH-
HbIE rA6aAPUTHIL.

IIpruMeHeHHEe UMIIOPTHOM KOMIUIEKTA -
IIMH, B YaCTHOCTH, CHMUCTOpa MAC97AS8
B Kopryce TO92 1 MUHHATIOPHOH HEOHO-
BOI j1am1ibl NE-2 1I03BOJIIIO YCTPAHUTD
HEJOCTATKH PETYJATOPA U CMOHTHPO-
BATh €0 B OOBIKHOBEHHO! CETEBOI BIJI-
Ke. Cumucrop MAC97A8 MoxeT 1poIry-
CKAaTh B UMITYJIbCHOM PEXHME TOK 10 1 A,
T.€. PETYJINPOBATh MOITHOCTH 10 200 BT,
JOCTATOYHYIO Il JIIOOOIO PagHOMOH-
Ta’KHOTO NasuibHUKA. JJammna NE-2 Biosine
CIIOCOGHA OTKPBITE CUMHCTOP MAC97AS,
IIPH 3TOM COBCEM HE HAIPEBAACH.

Cxema YyCTpPOMCTBA IIPUBEJEHA Ha
pHCYHKe 2. PerynupoBka MOIIHOCTH IIPO-
U3BOIUTCA pe3ucTopoM R3. Kak yxke roso-
PWIOCH, HAIIPSDKEHUE B HATPY3KE OIpe-
JEJSIETCA 3aJEPKKOM OTKPBITUA CHMH-
cropa I, KOTOpas HIPONOPLMOHAIbHA
€MKOCTH KOHieHcaTopa C1, IOMHOKEH-
HOINM HAa CyMMY COIIPOTHUBJIEHHUI pPE3U-
cropos R1 + R2 + R3. Pesucropst R1 1 R2
CO3/1aI0T HEOOXOAUMOE HAIIPSLKEHUE IS
32KUT'AHUA JIAMIIBL U OTPAaHUYUBAIOT €€
MaKCHMAaJIbHBIH TOK.

ITpy MOMHOCTBIO 3AKOPOYEHHOM PE3U-
crope R3, T.e. KOrjga ero JBHXKOK HAXO-
JUTCS B KpaWHEM JIEBOM IIOJIOKECHHUU
(cm. puc. 2), Bpems ¢, IPONOPLHMOHA/Ib-
Hoe npoussegeHuio RC = (R1 +R2) x Cl1,
MHUHHUMAJIbHO, U B HAI'PY3Ky Nepeaércs
MAaKCHUMaJIbHAsI MOINHOCTb. Ha pucyH-
K€ 32 OHa IPONOPLUHOHAIbHA IUIOIAIH
IO/, CHHYCOUJON U OTME€YE€HA 3€JIEHBIM
OBETOM. B KpariHEM IIPAaBOM IIOJIOXKE-
HUU JBIMXKKA pe3ucTtopa R3 mpoussene-
Hue RC=(R1+R2+R3) x C1 MakCUMaJib-
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HO, U B HAT'PY3Ky IIEPEJAETCA MUHUMAJIb-
Hasi MOITHOCTH (CM. pHUC. 36).

ABTOD MCIIOJIL3YET TPU THUIIA 1AL/ IbHU-
KOB: MAJIOMOIIHBIN — 15 BT (4acro), cpen-
Her MomHOCTU — 30 Bt (pexe) u OTHO-
CHUTEILHO GOJIBIION MOIMHOCTH — 60 Br
(mocTaTo4yHO penko). [Iapamerpsl peryss-
TOPA MOITHOCTHU 3aBUCAT OT THUIIA IASI/Ib-
HHUKA U TUIIA JIAMIIBL: HAUOOJIbIIIEE Hanps-
JKEHHE Ha Harpy3ke (0Kkoso 215 B) mox-
HO HOJYYHUTb, €CJIU UCIIOIb30BATD JIAMITY
NE-2B (B — ot blue — rosy6as). JlamIie
NE-2H (H - high — 1IOBBIIIIEHHOH APKO-
crn), NE-2G (green — 3enénasn) u NE-2Y
(vellow —xénrras) JaI0T HAIIPSKEHUE OKO-
J10 210 B. JTamnbl NE-2 (OGBIYHOH SIPKO-
CTH) 4aCTO IEPETrOPAIOT, U JIydIll€ UX HE
HUCIIOIB30BATh. B perysarope nasuibHUKa
C MAKCUMaJIbHOM MOIIIHOCTBIO 15 BT peko-
MEHAYETCS IPUMEHATD Jiamity NE-2B. [lna
HASUTBHUKOB OOJIBIIEE MOIITHOCTH ITOJ0M-
gyt amiiel NE-2H, NE-2G u NE-2Y.

C HOMHHAJIAMH ITACCHBHBIX KOMIIO-
HEHTOB, KOTOPBIE YKa3aHbI HA PUCYHKE 2,
MHUHHUMA/IBHOC HANIPAXKCHUEC HA HAI'PY3KE
cocrasisieT okoso 170 B. [l nasipHU-
Ka MOITHOCTBIO 15 BT 3TOro O0CTaTOYHO,
4TOOBI PACILIABUTD IIPUIION. [IJIs1 asIb-
HUKOB OOJIbIIEH MOITHOCTH MUHHMA/Ib-
HOE€ HANIPAXKECHUE JOJLKHO OBITh CHIDKE-
HO. ITOCKOJIBKYy MAaKCHUMaJIbHOE COIIPO-
TuBieHue R3 B gecsatku pa3 6onpiie R1
U, TeM 6os1ee, R2, To MUHUMAJIBHOE HAIIPSI-
JKEHHE B OCHOBHOM OIIPEIEAECTCA IIPO-
usBegenueM R3 x C1, roe R3 — makcu-
MaJIbHOE COIIPOTHUBJIIEHHE PE3UCTOPA
R3 B KpariHeEM IIPABOM IIOJIOKEHHH €I'0
OBIDKKA (CM. puc. 2). OTcrofa Claeayer,
YTO IIOHMKCHHUEC MUHUMAJIBHOI'O HAIIPA-
JKEHUSI MOJKET OBITh OCYIIECTBJIEHO YBE-
JndyeHrueM HoMuHaiIa R3 u émxoctu C1
160 OJHOBPEMCHHBIM YBCIIUYCHUECM
1 R3 u C1. B perynarope nasjibHUKa MOIILI-
HOCTBIO 30 Bt aBTOp yABOMI HOMHHAJI C1,
YTO IIO3BOIWIO YMEHBINUTH MUHUMAJIb-
HO€ HAIPsDKEHHUE NPUOGIU3UTENIBHO 10
130 B, 1px KOTOPOM NASJIbHUK XOPOIIO
IUTABWJI IIPUIION. B perynsarope nasuibHu-
Ka MOITHOCTBIO 60 BT, kpome émkocTu C1,
OBbLI YBEJIUMYEH HOMHHAI pe3ucropa R3
(mo 47 xOM). DTO CHU3MUJIO MUHHUMAJIb-
HO€ HAIIPsDKEHHUE MPUOGIU3UTENIBHO 10
100 B, 9TO AOCTATOYHO A1 pacCIIaBiie-
HUS IIPUITOA.

B kauvectBe R3 aBTOp HCIIOAB30BAJI
pesucropsl AByX TUNIOB: CII4-1 MOIIHO-
crpio 0,5 Br u CII5-16BB MOIIHOCTBIO
0,5 Br. ¥V pe3ucropa CII4-1 mITox Kpyriao-
o CEYe€HUs OBbLUI CITIJIEH JJII O6pa30Ba-
HUS IUIOCKOH IUIOMIAJAKH, HA HEero 6bLIa
HAJEeTa pydKa OT nepexiaouarens MITH-1
M HaJIEXKHO 3aTAHYTAd BUHTOM. Y PE3UCTO-

pa CII5-16BB 6bU1a yaaneHa paspe3Has
4aCTh IAHTH, IPEHA3HAYECHHAA U1 (PUK-
CaLIVH IBYDKKA pe3ucTopa. Ha ocBo6ouB-
IIMECS IITOK 6bUIa HaJeTa PTOPOIVIACTO-
Bas TPyOKa, 3aTEM PydKa, TAKKE 3aATAHY-
Tast BHHTOM.

Kongencarop C1 — a1 HOBEPXHOCTHO-
ro MoHTa)Xa paszmepom 1206 (3,2 x 1,6 x
x 1,6 Mm), éMKOCTBIO 0,1 MK®, pacCUUTAH-
HbIIM Ha HanpspbkeHnue 250 B. Pe3ucropst
R1 u R2 — tumma MJIT 0,125 Bt wiu aHa-
goruynble. Cumucrop VD1 — MAC97A8
B Kop1ryce TO-92. ABTOp nnpoBepsii pado-
Ty CXeMBI C cumucropamu MACI7AG,
BT131-600 u Z0107MA, KOTOpBIE IIOKA-
32JIM AaHAJIOTUYHBIE Pe3yIbTaThL [ab6apuT-
HBbIC PA3MEPBI KOMIVICKTYIOIUX ITO3BOJIN-
JI1 CMOHTHPOBATb PETYJIATOP B OGBIKHO-
BEHHOM CETEBON BHJIKE.

MOHTAX U CEOPKA PErYJIITOPA

VYCTpOUCTBO COOPAHO B BWJIKE C KOH-
TAKTAMU JUII OTE€YECTBEHHBIX PO3ETOK.
Takast BUWIKa IIPOJAETCA B TIIOOOM XO35IH-
CTBEHHOM MarasuHe. Briky Heo6X01u-
MO pa300paTh U yIAJIUTD ILIACTMACCOBYIO
BTYJIKY, COCTOSIIITYIO U3 IBYX IIOJIOBUHOK,
CTSIHYTBIX CAMOpE3aMH. 3aTEM HEOOXO/I -
MO IIPOCBEPJIUTDH OTBEPCTHE JUAMETPOM
5 MM Ha GOKOBOI ITIOBEPXHOCTH KOPITyCa
JUISL yCTAHOBKM PE3UHOBOM BTYJIKH, YEPE3
KOTOPYIO BBIMET NPOBOJ, I NASUIbHU-
Ka. Bropoe orBepcTue juamerpom 4 Mmm
JUUISL YCTAHOBKH OIIPABKH CBETOIMO/A TUA-
METPOM 3 MM HEOOXOJMMO IIPOCBEPIUTH
B BEPXHEH YaCTHU KOPITYCa BWIKHU PSAJIOM
C OTBEPCTHUEM JUISI IITATHOI'O IIPOBOJA.
B onpaBky OyJeT yCTaHOBJIEHA HEOHO-
Bas JIaMIIa.

B cBA3M € TEM, YTO CX€Ma YCTPOMCTBA
(cM. pucC. 2) O4€Hb IPOCTasA, HUKAKOM
II€YATHOM IUIAThI HE TpeOyeTcss. MOHTaXK
YCTPOYICTBA IPOU3BOJUTCSA IPOBOJOM
MIT® ceuenuem 0,2..0,3 mm> (Kpome
JIBYX IIPOBOJIOB, KOTOPHIE IIPUIIANBAIOT-
cs1 K mamne, — ux cedenue 0,03...0,05 mm?).
B oTBepcTHE JUaMETPOM 4 MM HEOOXOIU-
MO BCTABUTb U 3a1E/TKHYTh OIIPABKY 151
CBETO/IMO/A, B 5-MM OTBEPCTHE — PE3UHO-
BYIO BTYJIKy. C IByX KOHIIOB IIPOBOJA OT
HasTIbHUKA HEOOXOTUMO YIAIUTD U301 -
IIUIO, CKPYTHUTb, 3AyUTD U CIIASTh MEXTY
COOO0¥ /IBA MEHBIX TOKOBEAYIINUX IPOBO-
Z1a. 3aT€M BCTABUTH IIPOBO/I B PE3UHOBYIO
BTYJIKY 1 BTSIHYTb €I'O BHYTDb.

Janee HEOGXOOUMO CIIASATH BCIO CXEMY
BHE BWIKH, HA/I€B HA MECTA NIA€K U30JIsI-
LIHIO /I UCKIIOYEHUS CIYYalHOTO Kaca-
HUSI; B OTBEPCTHE BWIKHU JJISI IITATHOTO
IIPOBO/A BCTABUTD M 3aKPEIUTh I'aliKOMN
I€pPEMEHHBII PE3UCTOP U HAJIETh HA HETO
PYYKy. 3aT€M C BHYyTPEHHEN CTOPOHBI BUJI-
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Puc. 3. Mpachuk 3aBUCUMOCTH HanpsKEHUs

Ha Harpy3Ke 0T BPeMeHu:

a — MaKCMManbHas MOLLHOCTb; 6 — MUHUMANbHAS
MOLLHOCTb

Puc. 4. finoHcKuii NasNbHUK C KEPaMUYECKUM
Harpesarenem mMowHocTbo 15 Bt
(namna NE-2B - 3,8 x 10 mm, R3-CM4-1 — 33 kOm)

KU HEOOXOJUMO BKJICUTD B OIIPABKY /I
CBETOAHUOA HEOHOBYIO JIaMIly. HakoHel,
3aIIPaBUTb BCE IIPOBOJA B KOPIIYC BHJI-
KH, BCTABUTb BHYTPEHHIOIO 4aCTb BHJI-
KA B KOPITYC U CKPYTHUTb €TO IITATHBIM
BHUHTOM.

Peryisaropbl 6bUIH YCTAHOBJIEHBI 4BTO-
POM Ha TPHU THNA MNASIbHUKOB: AIIOH-
ckui (cM. puc. 4),
1 KUTANCKUH — U OPOOOBAHBI B pabo-

OTE€YECTBEHHBIN

Te, KOTOpasi IOKA3aJ1a OTCYTCTBHE HArpe-
Ba YCTPOMCTB U UCKIIOYHUTEIBHOE YI00-
CTBO UCIIOIb30BaHUA. OPHUEHTHPOBOYHAS
CTOMMOCTD JETAJI€H pEeryasiropa co-
crasiser 50 py6.

SAKNIOYEHUE

IIpumenenue cumucropa MACO7AS8
B kopryce TO92 1 MUHHUATIOPHOH HEO-
HOBOM s1aMITbl NE-2 1TO3BOJISI€ET U3TOTaB-
JIUBATHh PETY/ISITOPBI MOIIHOCTH TAaKHUX
MaJIBIX PA3MEPOB, YTO OHU IIOMEMAIOTCS
B OOBIKHOBEHHOI CETEBOI BIJIKE. OT/IHN-
YUTEIbHbIE OCOOEHHOCTU TAKUX PEryJIsi-
TOPOB — IPOCTOTA CXEMBI, MAJIbIE rA0apHU-
ThI U BEC, HU3KAsI CTOUMOCTb, OTCYTCTBHE
HArpeBa U yJJ00CTBO B UCIIOIb30BAHUH.
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