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NPEONCJ/IOBUE

IOuebui uurarens!

OcoGoe 3Hauenne ans GWU3NKW U TEXHHKH HMeeT XOpPO-
llee 3HaHHE 33aKOHOB 3JeKTpuyecTBa. B nepBhix uveTnipex
4acTAX 3TOH HeOONbILON KHHKXKH cofiepxutcs okono 100 3a-
Iau, pellieHHe KOTOpLIX MOMOXieT Tebe cAesaTh MNepBhie
wiary B M3y4YeHHH 3jekTpHuecTBa. OOGpaTHBIUNCL K 3afayaM,
pewtass MX onHy 3a Apyroii, Tbl CMOXellb Hay4YHTbC He-
MIoXo pa3bHpaTbcsl B CXeMax 3JEKTPHYECKHX Uenei, cmo-
XKelllb HAYYUTbCA H KOHCTPYHpPOBaATh, H cOOHpaTh HE OyeHb
CNOXHbIE 3JIeKTpHUECKHe LenHu.

IlepBble 3amayn npocts. Mx pelueHwe no3BosHT Tebe
yBepeHHee MNPUCTYNHTb K pelienHio caeaylowux, OoJsee
CJIOXKHBIX 3a/1ay. Briosne BO3MOXHO, YTO Kakasi-To 3ajaua
OKakeTcst Tpyanoil ans te6s. M ecan nocne ynopHux pas-
AyMHil H NONLITOK TeOe Taxk M He yAacTcsi ee peuiHnTb, TO Thi
NPUNOMHH, KaK peullas npeabiyliiie 3afauyd, NpoduTtail H.
obnyMait nepBylo M TpPeTbl0 YacTH 3TOH KHHTH, B KOTOpbIX
TOBOPHTCS O TOM, KakK e clelyeT paccy/1aTb, peniasi 3a-
Nauyd Ha KOHCTPYHpOBaHHe 3NeKTpHuecKkHx penel. OmHako
€cJH M nocsje Takoil palOTH 3ajauyy pelHTb He YyAacTcH,
TO TOIZla, KOHEYHO, CJeAyeT NOCMOTPEeTh OTBeT K 3ajaue u
pa3o0paThest B TOM, KaK Xe ee Cjiell0BaJio peulaTh.

B uvact V Thl no3nakoMuuibcsi ¢ HeoObIYHOH «aJsireb-
poit», oObeKTaMil KOTOpOil ABNAIOTCY ...KHOTNKH. Teopus 3toit
«anare0pel» HCNOAb3YETCH B TeXHIKe NPH MOCTPOEHHH aBTO-
MAaTHYECKHX YCTPOUCTB H OHCTPOAEIICTBYIOIIHX 3JEeKTPOH-
HBEIX BBIYHCJHTEJbHBIX MaliHH. B KHHre paccMaTpHBalOTCS
HEKOTOpble aBTOMaThl, KOHCTPYHPOBaTb KOTOpbLIE NOMOraeT
«anrebpa KHONOK».

CoOupast uenn ¥ Hccaenayq x pabory, Thi CMOXeLb MO~
3HAKOMHTbCSI ¢ MHOrooOpa3HbIMH 3aZlauamMH, KOTOpble BbI-
NOJHAIOTCH aBTOMATHUECKHMH VCTPOIICTBAMH: KOHTPOJDb,
CHruaauaaulis, 6joKIpoOBKa, 3allluTa M T. n. 3aMeTHM, 4YTO



BC€ 3TH LENH NO3BOJISIIOT TOJBKO CMOIEJHPOBaTh paboTty
aBTOMAaTHYECKHX OOBEKTOB, BCTPEYAIOILHXCS B MNpPaKTHKE.
Pabora no cbopke sqekTpHUeCKHX Leneii AacT TeGe BO3-
MOXHOCTb NPHCTYMITb B JaJbHelillieM K CaMOCTOSTEJbHOMY
H3roTOBJIEHIIO AEHCTBYIOUIHX MoOJeJiell aBTOMAaTOB M APYTrHX
3JIEKTPHYECKHX YCTPOIiCTB.

Jas BoinoJiHeHnss 3aaay, NpeajiaraeMbiXx B laHHOH 6po-
uiope, Tebe noHano04aTCs, KAk npaBuio, JHLUIb TaKile Noco-
611 u npuOOpb, KOTOpble 06S3aTE/bHO HMeEIOTcsl B KabOu-
HeTe (QU3HUKH JI000M LIKOMBI, IVTH XKe TaKHe MocoOHs, KOTO-
pbie Thl caM CMOXeUIb JerKko cmacreputb. Ilpn neobxomu-
MOCTH oO0pawaicss 3a MNOMOILBI0O H COBETOM K YuUMTEJIO
¢pu3nky, U oH TebGe 00513aTeNLHO MOMOXKET.

Aproppl mpeanosaraiotr, yTo Bce uenH Toboii OyAyT co-
O1lpaThbcl TakK, YT0O HCTOYHHKOM TOKa npH 3TOoM Oynet cay-
XHUTb HJH OaTapeiika N1 KapMaHHOro ¢oHaps, HJIH He-
6oabllas akKymyasTophas Gatapes.

Ecau tebe 3axouetca cobupate u ucnuiTeleats yenu,
nuTQemMoble 3NEKTPUHECKUM TOKOM OT CeTU € Hanpsice-
Huem 127 uru 220 soabT, TO HQOO NOMHUTL, YTO TAKUE
onuiTel 60 u3bescarue HECUACTHBHIX CAYHAEB MOMHO
npo8odute ToAbKO no0 Habato0enLem u pYKoBoOCTEOM
83pocabix atoodeli!

Hapyuiate 370 npaBuno Henb3s!

Mul Kenaem Te6e MHOIMX YacOB HHTEPECHBIX 3aHATHI
H ynau.

Bo BTOpOe H3laHWe KHHI'H BKJIOYEHO OK0J0 30 HOBHX
3anay, npeanoxeninix C. M. HoBukoBbiM. BkiloyeHHe 3THX
3a7iay MO3BOJIHJIO pacliHpHTbh KPyr BONPOCOB aBTOMAaTHKH,
HenocpelCTBEHHO CBA3aHHBIX ¢ paboToil He OYeHb CJAOXKHBIX
sNleKTpHUYecKHX ueneil. KHHra pononHeHa omniicaHHeM KOU-
CTPYKTOpa Juisi COOPKH 3JIEKTPHUCCKHX LeMei, O KOTOPhiX
roBOpiTCcs B 3aflayax. B KOHCTpYKTOpe HCNOJ/b3YiOTCHA LUIiH-
POKO pacnpocTpaHeHHbIE IeTajiH 1 NpHOOPHI.

B HOBOM H3llaHHHM KHHTH HclpaBJieHbl ONEeYaTKH H CTH-
JIUCTHYECKHE HETOYHOCTH, CXEMBI BCEX 3JICKTPHUECKHX Lenei
BBLINOJIHEHH B COOTBETCTBHH ¢ TpeOOBaHUAMI AEHCTBYIOLLEro
rocy/lapcTBEHHOI'O cTaHapTa.



I auHoe nocobue, XOTSL M afpecyercs aBTOpaMH LJs ca-
MOCTOATEJILHOH paboTul ywamyMcss 6-—9 kJaaccoB, MOXKeT
OKa3aTbCsi MOJIe3HHIM AJIsl NpenofiaBaTeneid ¢HU3UKH, PYKO-
BoauTesen (bU3HYECKHX H TEXHHYECKHMX KpYXKKOB H AJd
npenonasaTteseii, BeaylHx ¢akyJabTaTHBHHE 3aHATHA MO
(pH3UKe.

ABTOopH 6naronapsT Bcex yuTaTeJseil, COOGLHBLINX CBOH
3aMeuyaHHs W NOXeJaHHs NocJe BbiXOAa NepBOro H3NaHHsK
KHHTH. [1yOOKy10 npH3HaATeJbHOCTL aBTOPH BbIpaXKaloT pe-
nakropy cepun JI. A. CMopoaunckoMy, a TakXe JI. A. Cene
n P. A. TnankoBoii, ybli 3amMeuaHusi 1 NpennoXeHHs ObUINH
YUYTEHH IIpH NOANOTOBKE BTOPOro H3JAaHHS.

Ham appec: 427 600, ¥Yamyprckas ACCP, r. I'nasos,
yn. IlepBomaiickas 25, neauHCTHTYT, Kadenpa ¢HU3UKH,
K. B. JTro6umoBy n C. M. HoBukosy.

Astoput
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KOHCTPYKTOP IJIS1 CBOPKH
SJIEKTPUUECKHX LEIIEMN

Hns Buinossenus 3afay, npefsiaraeMblX B JaHHOM HO-
cobuH, ynobHo coctaBHTb cebe 3MEKTPOKOHCTPYKTOpP — Ha-
Gop LIMPOKO pacnpoCTpaHEHHBIX 3JeKTPOTEXHHYECKHX INpH-
Gopos. KoHCTpyKTOp, KOTOpHI Mbl 3feChb OIICHIBa€M, IO-
3BoJsisieT coOpaThk J100yl0 H3 Lenel, oOcyxoaeMbiX B KHHTre.
ABTOpH npennosaraioT, YTO BCe 3ME€MEHTHl KOHCTPYKTOpa
B TOM BHAe€, KaK 3TO ONMUCAHO HIXe, Oy/lyT U3roTaBJHBaTh-
Csl yHYaUIHMHCS CaMOCTOSITEJIbHO.

KoncTpyktop BKJIOYaeT 53 3sieMeHTa 23 HauMeHOBaHHH.
Jertanu KOHCTpykTOpa MOHTIHpYIOTCS Ha NaHejsix U3 nJja-
cTika (Hanprnep, BuHHNJacTta). Pa3mepnl nouTd Bcex na-
Hene#dt npumepHo 80 mm X 120 mMm. Kpasi maneseit nocae
NnojilorpeBaHmsl Hall 3JEKTPONJIMHTKON noaru6aiTtcs. Buipoan
OT KOHTAaKTOB NPHOOPOB HNPHCOCAHHSAIOTCH K KIeMMaM H
LUTenceJbHBIM THe3naM. YJ00HO HCNOJb30BaTh KJEMMHI,
HMeloullle rHe3lla, Torna HamoO-
HOCTL B pa3MellleHHH Ha MaHeJssx
OTIeNbHbIX Wencenbhbix ruesn of- Wi %
napaeT. Takoe IiclosiHeHHe BbIBO- - ﬁ '

OB OT KOHTakKTOB NpHOOpPOB AaeT M

BO3MOXHOCTb NpH cOOpKe 3JIeKTpli-

YecKHX ueneil HCnoJn3oBaTh COeJL- Puc. 1.
HHTeJNIbHblE NPOBOAHHKH, HMeIOlHe

Ha KOHLaX LITeKKepbl OT MITElCeJbHbIX BHJOK (CM. pHc. 1).
Kaxnaulii Takoil LITeKKep HMeeT THe3Jio, B KOTOpOe MOXeT
BCTABJATLCS cleAylolHil wtekkep. TakiiM oGpa3om K 01-
HOMY LITENCENLHOMY TFHE3[y KaKoro-nnbo sjieMeHTa Koii-
CTPYKTOpa OKa3biBaeTcsi BO3MOXKHBLIM HNONCOCAMHATL He-
CKOJNIbKO COENHHHTeNbHBIX HNPOBOAHHKOB. a1 H30AAUHH
LITEKKepa Mbl PEKOMEHJAYEM Ha €ro BepXHHH KOHEI HaleTb
OTpe30K NOJHXJOopBHHHNO0BOM TPyOKI. Coe AIHHTENbHBIE TPO-
BOJIHMKH, CcHaGxXeHHble TaKUMIl WITeKKepamH, yNoOHH B pa-
6ore; ouH obecneyHBalOT HAAEXKHbIe KOHTAaKTHl H NO3BOJISIIOT
COKpaTITh Bpemsi, HAyilee Ha cOOpKy unene.

2* 11
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TTOHSATHO, YTO COEHHHTENLHLIE TPOBOAHHKH MOTYT ORITh
H OObLIYHBIMII — C «BHJOYKaMIl» Ha KOHLaX.

Ilenecoo6pa3Ho uWMeTb B KOHCTPYKTOpE INpPOBOJHHKH C
pa3inyHOH OKpaCKOH H3OJSILHH B KOJIHYECTBE OKOJIO
30 WITYK.

IOna obaeruennsi c6OpKH 3NEKTPHUYECKHX LENEH MH pe-
KOMEHAyeM YKa3bBaTb Ha NMaHeJH KaXJAOro 3JjeMeHTa KOH-
CTPYKTOpa €ro ycloBHoe oGo3HauyeHHe (TakK, KakK 37O, Ha-
npuMep, NOKa3aHO Ha pHcyHKe 5). ¥YcnoBHoe obo3naueHHe

Puc. 2. Puc. 3.

SJIeMEHTa KOHCTPYKTOpa BHINOJIHSIETCS KpacKoi Hellocpen-
CTBEHHO Ha MOHTAaXXHOH NMaHeNH WM TYUIbIO Ha JHCTKe Oy-
MarH, KoTOpblil 3aTeM HakJeHBaeTcss Ha naHenb. Ilocae
TOro, KakK cOOMpaloliui LenH MoYyBCTBYET, YTO YCJIOBHHIE
obo3HayeHuss getaneil Ha na-
Hensix emy OoJablie HE HYXK-
Hbl, HX MOXHO yOpaTb C nane-
JeH.

IlpuBogum nepeuens 3je-
MEHTOB KOHCTPYKTOpa.

1. Bwikniouyatenb cete-
BOil — pHCYHOK 2 (2 wT.).

2. KHonka ¢ camoBo3Bpa-
TOM H 3aMBbIK2IOLUHMH KOHTAaK-

Puc. 4. TaMH — pHCyHOK 3 (4 mWT.),
' Hcnonb3yercsi oOblyHast 3BOH<
KoBasl KHOIIKa.

3. KHonka ¢ caMOBO3BpaTOoM H pa3MbIKalOLIHMH KOHTaK-
TamMH (4 wT.). 3BOHKOBasi KHONKa lepelenbiBaeTcs TaKHM
o6pa3oM, YTOOH MpH Hax»<aTHH Ha Hee €€ KOHTaKThl pa3Mbl-
KaJHCh.

4. [epeknioyaTesib OOHOMNOMIOCHBIH  TPEXMO3HLHOHHBIN
¢ HEHTpaJbHEIM NOJOXKeHHeM — pucyHok 4 (1 wr.). TIpumes

12




HseTcs Tenedornbiii knwoy THna KTPO uau tym6aep c ueiir-
pajdbHbIM CPeIHHM IOJIOXKEHHEM.
5. JIByxXnoJalocHHi1 nepeksioyaTenb Ha JBa TOJOXKe-

HHsl — pHcyHOK & (4 wrt.). Hcnonbsyerca tymGnep THna
TIT 1-2.

Puc. 5.

6. dnekTpomaruutHoe pese tHna PKH (4 wr.). Homep
nacnopta peie PC4.5633.030[1 nan PC4.513.032. Pox Toka:
noctosHumu. Takoe pene nmeer nBe OO6MOTKH: nmepBas 0O-
MOTKa copepxur 215 BuTkOoB M3 npoBona IIDJI nuameTpom
0,8 mM; BTOpasi — 300 BHTKOB K3 nposoaa [13J1 aunaMerpom
0,55 mm. ConporHpJieHHsi 06MOTOK He3HauHTesabHH: 0,3 OM
H 1,3 OwM, uto nospoasier paborath ¢ HEGOJBIIHMH Hanps-
KeHHsIMH. B KoHCTpyKTOpe nenecoo6pa3Ho HMETbh HECKOJb-
KO peJjie ¢ pasjIHiYHHIMH KOHTAKTHBIMH IpyNnnaMH, KOTOpbLie
NpH HEOOXOOUMOCTH MOFYT OHITh HabpaHbl CaMOCTOSITEJIBHO.
B cocTaBe KOHCTPYKTOpa IKeJaTelbHO HMETb clepyioliue
Pa3HOBHAHOCTH peJie: ' _

a) pese ¢ AByMf rpynnaMH NepeKJIOUalOLIHX KOHTaK-
TOB;

6) pene c opHofi rpynnoit (napoil) 3aMBIKaIOIIMX KOH-
TaKTOB, ¢ OJHON rpynnoii (napo#) pa3sMbiKalOIHX KOHTakK-
T0B H C JABYMS IpylINaMH NEpeKJIoYalolHX KOHTAKTOB;

B) peje ¢ ABYMSsl napaMH 3aMHBIK2IOLUMX KOHTAKTOB H C
ABYMSI rpyNNaMH nepekjaioyalouiX KOHTaKTOB;

I) peJjie ¢ OfHOH NMapoli 3aMBIKalOLIMX KOHTAKTOB, C O1-
HoH Mapofi pa3MBIKAIOLUX KOHTAaKTOB M C OAHOH rpynno#
flepekJoyaloliX KOHTAKTOB.

Pene MoHTHpyIOTCf Ha naHensx pa3sMepoMm MPHMEpHO
120 MM X 180 mMM. OmHo u3 TakHx pese H300paXKeHO Ha
pucynke 6. B KOHCTpyKTOpe BO3MOXKHO NPHMEHSTb, KO-
Heuno, pesie W ApPyrux THnoB, Hanpumep THna PKH, ecau
dHH o6aanaroT HeoOXONHMBHIM Ha0OpOM KOHTaKTHHIX Ipymil.

13



Onunako caenyer nmMeTb B BHAY, YTO 3aMeHa THHa peJie Mo-
XeT noBJieyb 32 co0OH HEOOXONHMOCTb 3aMEHbI HCTOYHHKA
NuTaHHs WK XXe HeoOXOAUMOCTb CMEHbl 0OOMOTOK pene,

Puc. 6.

7. dnekTpnuecKass Jamnoyka Tuna MH na 3,5 B,
0,28 A— pucysok 7 (6 wr.). [Jaa kpenjieHHss JNaMIOYKH
HCIOJIb3YeTCs1 NaTpOH, NMpHMEHsieMbifi B pagHONPHEMHHKaX

%0

Pue. 7.

ANA JaMNOYyeK I[OJACBETKH
wKaa. MOXHO M3roTOBHTH
H CaMOOENbHYI0 CTOHKY
IO/l JaMNO4yKH, TaK, Ha-
npHMep, Kak 3TO MOKas3aHo
Ha pucyHke 8.

Ypo6no HMETb B KOH-
CTPYKTOpE NaHenu C He-
CKOJBKHMH  JIaMNOYKaMH,
Hanpumep ¢ AByMs (cM.
puc. 9).

8. IlaTpon Ans1 ceTeBOH
JlaMnbel Ha NoAcCTaBKe —
pucyHok 10 (2 wr.).

9. dnektpomMarHut — prcyHok 11 (1 wrt.). Ucnonsayercs

3JIEKTpOMATrHHUT OT peJie.

10. DnekTpHyeckuil 3BOHOK Ha 4,5 B— pucysok 12
(2 wrt.). Hcnoabsyercss 3BoHOK, BXomsuHii B jgeTcKie Ha-
GOpH ANs1 ONBLITOB MO 3JeKTPHYECTBY H MarHeTH3My.

11. DaekTpnyeckHit 3BoHOK Ha 220 B.

14



Puc. 9.

Puc. 8.

Puc. 11,

Puc. 10.

Puc. 12.



12. dnektponsuratens Ha 4,5 B U3 wikonboro s1abopa-
TopHOro obopynoBaHusi — pucyHok 13 (1 wTt.). Ha moHTax-
HOH MaHeNH KpensaTcA YeThpPe KJIeMMBl, K KOTOPhIM MOJBO-

Puc. 13.

JAATCA BHIBOAH OT HayaJ M KOHLOB 06eHX oOMOTOK RBHraTte-
Js1 — oT oOMOTKH CTaTopa H OT OOMOTKH poropa (siKops).
13. Mukpoanektpoasuratenn tuna JII1-12A ua 4,56 B—
pucynok 14 (3 wrt.). Ha Bany npuratens uenecoo6pasHo
YKPEIUTh CaMOJEJbHYI0 KPLIIbYaTKy BeHTHAATOpaA.

Puc. 14. Puc. 15.

14. Peaucrop — pucynok 15 (1 wrt. Ha 2—3 OwM, | wr,
Ha 4—6 OwMm, 1 wTt. Ha 200—300 Om). B kayecTBe pe3HcCTO-
poB Ha 2—6 OmM MOXXHO HCHO/b30BaThb WIKOJbHBE [EMOH~
CTpallMOHHBIE Mara3HHbol conpoTHBJaeHuil. Pesucrop Ha
200—300 Om tnna BC ¢ MouHocTeio paccesHis 0,25—

16



0,50 BT MOHTHpyeTCfi Ha BHHHNJIACTOBOA HaHEJH pa3Me-
poM 120 MM X 40 mM.

15. TloTenunomerp — pucysok 16 (2 wrt.). HMcnonws3yer-
ca HiKosabHBIN peoctat THna PITP-6.

Pnc. 16.

16. IlIkonbuniit nabopatopusiit amnepmerp (1 wr.),
17. Illkoabunit nabopatopuniit BoAbTMeTp (1 WiT.).
18. Cuetynk 3anekTpHueckon 3ueprun (1 wr.).

19. MaruuTtHas cTpesnika Ha noactaeBke (1 wt.).

20. Koupencatop tuna K 50-6 na 1000—2000 mx®, pac-
CUHMTaHHbIl Ha Hanpskenue 10 B — pucyHok 17 (3 wr.).

Puc. 17. Puc. 18.

21. batapes kapmanHoro ¢ouaps THna 3336J1 ua
4,5 B—pucynok 18 (3 wr.). BaTapes ynmepxuBaercss Ha
NaHeJH NJAacTHHON, caejlaHHOH H3 BHHHNJIacTa. B Kkavye-
CTBE HCTOYHHKA TOKa npH paboTe C KOHCTPYKTOPOM MOKHO
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HCIOJIb30BaTh Oatapeld aKKyMYJATOPOB MJH CeJIEHOBLIA
poinpamutess BC 4-12 unu BC-24.
22. llltencenbHas po3eTKa — PHCYHOK 19 (2 wit.),

Puc. 19. Puc. 20.

23. Kononka s nnaBKOro npefpoxXpaHuTens (3JeKTpo-
npoOkn) — pHcyHok 20 (2 wt.).



3AJAYH

L. OBCY)XIAEM MNPABUJTA COCTABJIEHUSI U NPOBEPKH
QNEKTPUYECKHX HENEN

Ilpu pemleHuM 3amau, npHBelEHHBLIX B 3TOH KHHre, YH-
TateN0 He OJHH pa3 OyneT npeiiokeHo coOpaTh H HCIH-
TaTb B JIEHCTBHH CKOHCTPYHPOBAHHYIO MM 3JICKTPHUYECKYIO
uenb. Kak xe caenyer mymarth, paccyxknaTth, coGupas
3JIeKTPHYECKHE LIeNH No cXxemaM?

O6byHo cobupamlieMy 3JeKTPHYECKHE LenH JaeTcs
TaKO# cOBeT:

npu cbopke pa3seTeseHHOL yenu cHayaara cobepu yeno
U3 nocnedosaresbHO COEOUHEHHLIX 2eHepaTopa, noTpebi-
Tenell INeKTPUYEeCKOll sHepeul, UBMEPUTEeAbHLIX npubopos
U YCTpoUcTe ynpasaeHus, @ 3aTéM K INEMEHTAM 3TOl
(ocrosrotl) yenu npucoeduru Opyzsue 3areMeHTHl, NOO-
KArouaemble NAPanienbHo.

Tyr cpa3y Halo ykasaTh Ha JIB€ BO3MOXHHE TpYIi-
HOCTH.

Ileppass — uyncto TexHuyeckasn. MHorma nenn Ha cxeme
OniBaeT npenctraBieHa TakuM oOpa3oM, YTO B OTIHEJbHBIX €e
y3Jax COeNHHSAIIOTCA NO TpH, YeThipe, a TO H NO NATh Npo-
BoAHHKOB. Ho yXe TpH HaKOHEYHHKA OT COEIHHHTEJIbHBIX
NPOBOJIHHKOB 3aKpemyfitb B OJIHOM 3axuMe HeynoOHoO, na
H coellMHEeHHe NOoJiyyaeTcsl HeNpPOYHLIM.

B rtakux cnyvyasx (cm. puc. 2la) okasmBaercs ynob6-
HbIM cOOHMpaTh LeNb [0 HECKOJbKO H3MEHEHHOH CcXewme, H30-
Opaxkamwtieit Ty ke uenb (cm. puc. 216). Cxemy Ttoil XKe
IeNH MOXHO NpeICTaBHTb e€lle HeMHOro HHaye (CM.
puc. 218), u Torna aas cobHparUIEro UEeNb CTAHET SICHBIM,
YTO KaKJbiM 3aXKHMOM MOJXHO CKpemjsth He 6oJsiee yem
N0 JiBa COEJMHHTENbHBIX NPOBOJIHHKA.

Bropasi TPYIHOCTb cepbe3Hee: J1aJIeKO He BCeraa CJoxKs
HYI0O Liefb BO3MOXXHO NpPEICTaBHTb KaK COEIHHEHHE KaKHX-
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JHOO 371€MEHTOB, BKJIOYEHHBLIX MOCAENOBaTEJNbHO HAH Nas
paanenvHo. Tak, Hanpumep, B COeIHHEHHH pPe3HCTOPOB.

I T

R R

ey
| S §

Puc. 21.

MOKa3aHHOM Ha pHCyHKe 22, HeJb3sl yKa3aTb pPe3HCTOPH,
COEINHEHHbIE MOCJAe0BAaTEeJbHO HJH NapaelibHo.

r2 rs

Puc. 22. Puc. 23.

Ilostomy Gosee ymauHoii OKa3biBaeTcsi cJjenyiollasi pe-
KOMeH1al .

Cbopky yenu Hauunali OT 0OHO20 U3 3aHUMOB 2eHepa-
Topa. Buisachu cnauana, kakue snaementvl yenu OOAJNCHGE
O6bITb COEOUHEHbL ¢ 3TUM 3AHUMOM 2EHEPATOpPQ, U COEOUHU
ux. 3arem nocmMoTpu, KaKue Hogble INEeMEHTbL yenu OO -
Hol 6bIT6 coeduHeHbl €O cB80000HBIMU 3ascumamu nepeoti
e2pynnsl 3/MeMEHTO8 Yyenu, u npou3sedu Hoévie CoeodumHe-
Hus... Iloctynas u Oasee taxkum obpasom, cobepu ecro
yene.

Ilopsinok npucoeIHHEHHS NPOBOJHHKOB K 3JIeMeHTaM
IenH, CXemMaTHYeCKH H300pa)KeHHBIX Ha pHCYHKax 218 H
23, yKka3aH Ha PHCYHKaX pHUMCKHMH HH(}paMH.
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M Bce-Takm MOryT mnonacrtbCfi TaKHe [€NH, KOTOpHe
TPyIHO cobpaTb, Naxe cJelysi TOJbKO YTO INpHBEIEHHOMY
«CHJIbHOMY» coBeTy. B nomo6Hom caydyae (cMm. pHc. 24a)

?/0 72
/
5 i 74
a) 2)

Puc. 24.

OCTa€TCsA TOJIbKO YE€CTHO HNPH3HATb CBOKO HEONLITHOCTL H
NocJI€N0OBAaTh CJEAYIOIIEMY COBETY.

Ha otnenpiom smucte 6ymarn m3o6pa3u CXeMaTHYECKH
3JIeMEeHTH 3JIeKTPHYyecKoit nenu (cm. pHc. 246). Ykaxu
BCce 3aXKHMbl 3THX sJjeMeHToB uenu. Ilepenymepyil 3a-
KUME Ha cxeme uenu. HMaroroBb Hebonbiume OymarkHble
SIDNBIYKH H HalHIIH Ha HHX HOMEpa 3a)KHMOB, a 3aTeM
3TH SIPJABIYKH TOJIOXKH Y COOTBETCTBYIOLHX 3aXKHMOB Te€X
3JIEMEHTOB, H3 KOTOpPbIX TH Oyneiub cobupatb uenb. Te-
nepb, pPyKOBOACTBYsCb cxemoil (cMm. pHc. 24a), cobepmu
Leilb.

Ham wnensBecTHo Hu ommoro chayyas, Korga Obl coOu-
palolui nocjenoBaJs 3TOMy COBeTYy H He cMor colpaTb
1ensb. )Kenaem ynauu u teGe. Mbl yBepeHbl B Heil.

Cobpannyro saexTpuseckyro yeno neped BKAIOUCHUEM
Heobxo0umo nposepurs.

Ouyenb Ba)KHO MpPOBEPHTb Lenb H yOeAHTbCH, YTO NPH
BKJIIOYCHHH LMH NOJ HaIlpsikeHHe He MPOH30HJeT KOopoT-
KOro 3aMblKaHHMsl. B NpOTHBHOM cJjiyyae akKyMyJsTOpHI,
H3MepHTebHble MPHOOPHI, faXke IepeKJIoyalouHe ycTpo-
CTBA M INPOBOJIa MOTYT OKa3aTbcsl noBpexaeHHbiMH. [lo-
3TOMYy neped skaroueHuem yenu ybeducwv, 4To nocaedosa-
TEAbHO C 2EHEPaTOPOM BKAIOYEH Kakoli-aAubo norpeburens
AneKTpuyecKkoli anepesuu (pe3nucTop, JJaMrnoykKa, 3BOHOK, 00-
MOTKa pejie ¥ T. I.) u HeT coeOuUHUTeAbHLLX NPOBOOHUKOS,
noOcoeOUHEHHbIX NApaANeAbHO ITOMY noTpeburesto 3ieK-
TPU4ecKol. 3Hepaull.
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CamoMy npoBepHTb NPaBHJIbHOCTb COOPKH Lenu MO cxe-
Me MOXHO cjaenyolum oOpa3oM.

OT/10XH B CTOPOHY CXeMYy, IO KOTOpPOH Thl cobHpad
uenb, BO3bMH YHCTHIH JHCT 6ymarn B H300pa3H Ha HeM
cobpaHHyl0 TOGOH Lenb, a 3aT€M HOBYIO CXEMY CpaBHH
C NepBOH CXE€MOMH 3JIEKTPHYECKOH LIeNH.

CoBnanenne ob6enx cxeM nacT OCHOBaHHE JymaThb, YTO
3JIeKTpHYeckas uenb coOpaHa ToOOM NMpaBHJIbHO.

OnHako XOpollo H3BECTHO, YTO CBOH COOCTBEHHbLIE
OIUMOKH 3aMCTHTb MHOro TpyIHee, ueM OUIMOKH, HONyUICH-
Hble ApyruMH JwoibMH. [loaTomy nepen BKJIOYCHHEM IIO-
NPOCH cBOero npenojaBaTtensi GHU3HKH, PYKOBOIHNTENS KPYXK-
Ka HJIH JlaXke INpPOCTO CBOECro Jpyra elie pa3 INpOBEpPHTb
Lemnb.

Il. JEJIAEM TNEPBBIE HIATH

1. Ha pucynke 25 n3oOpaxkeHa cxeMa 3JCKTpHUECKOH
ueny, a npeaMersl obopynoBauusi, Heobxonumblie 1 cbop-
KH 3TOil IlenH, NOoKa3aHbl Ha pHcyHke 26. BocnoJib3yiics

TabJsnuell ycaoBHBIX 0003HAYEHHH H OT-

2=y i BeTh Ha chepaymoluue Bonpochl. Kakoit 3
7 _ npeiMETOB OTMEueH Ha cxeme GykBoil S,
S Kakoil — OykBofi (G, a Kakoit — OyKBoil

4o 8 H? Kaxk o0o3HayeHbl Ha CXE€ME COCIHHH-

¢ -
jIM%_ TeJIbHHE TPOBOJHHKH?

2. Ha pucynkax 25 u 27 nsobOpaxe-
Puc. 25. Hbl CXeMbl IBVX 3JIEKTPHUECKHX Lemnem.

Bcerpeyasics sim Tl paHee ¢ 3THMH Le-
naMu? B kakMx ycrpoiictBax? YUem mnpHBedcHHLIE Ha pH-
CyHKaXxX UEeNH OTJHYyarTca APYr oT Apyra?

3. Ilo cxenmam, n3oOparkeHHbBIM Ha pHCYHKaxX 27 H 28, co-
Oepu sJsiekTpuueckne uend. [Ipw cOopke 3JIEKTPHUYECKHX
Leneil HcrnoJb3yi OJHHAKOBbIE JaMINOYKH. Byner snn HakaJj
BCeX JlaMMOYyeK B KaXkJIOH M3 1eneil oJIHHAKOBLIM flOCJie 3a-
MblKanua nenu? Kakuwe u3menennsi B pabGore uenu (cM.
pHc. 28) npoOH30KAYT, €CJH OAHY H3 JJAMIIOYEK BLIBEPHYTh?
Kak Ha3biBaeTCsi COE/HHEHHE JIaMIIOYeK B LIENH, CXeMa KO-
TOpo¥ MpHBEJICHA HA PHCYHKe 28?

4. Co6epH M HCNbITall 3JIEKTPHUECKYIO IeNb, CXeMa KO-
TOpoH npuBelleHa Ha pHcyHke 29. UTo MOXKHO cKa3aTb O
HakaJjie JlaMIloyeK B 3ToM ciayuyae? KakHe n3MEeHEHHs B pa-
6oTe uenH NPOH3OHAYT, €CJIH OIHYy H3 JaMiloueK BBIBEp-
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HyTb? Kak Ha3biBaeTcsl coelHHEHHE JaMIlOUeK B LEMH, cXe-
Ma KOTOpOH mpuBeneHa Ha pHCYHKe 297

5. B cxeme snekTpHueckoi uend, n3obparkeHHO#H Ha pH-
cynke 30, S1 n S2 aBnsoTcA YyCcNOBHBIMH 0003HAaUEHHAMH

93

458 / 458
’ I

Puc. 29. Puc. 30.

SBOHKOBBLIX KHONOK (CM. TabauLy C yCJOBHbBIMH 0003Haue-
HHIMH B CXeMaXx 3JIeKTpHueckux uemnei). Kak B HaHHOM
cllyyae CoeHMHEHbl 3BOHKOBblE KHOMKH? lIpH BbINoJiHEHHH
KaKHX YCJIOBHIl 3aropHTCH 3JeKTpHueckas Jjamnouka? Co-
6epH M HCNBITaH PacCMOTPEHHYIO UEMb.

6. Kak coennHeHbl 3BOHKOBblE KHONKH B LECIH, CXEMa KO-
gopoit npuseneHa Ha pucyHke 31? Tlpu BbmosHennu
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KaKHX YCJOBHH 3aropuTcs sjekTpuyeckasi aammnoyka? Co-
6epH 4 McnbiTal 3Ty nenb, Uem oTiMuawTCcs APyr OoT Apyra
ueny, H3oOpaXKeHHble cXxeMaTHYeCKH Ha pucyHKax 30 u 31?
Kakne paHee wu3yueHHble LeNH OHH HaNOMHHAKOT?

7. B TBOEM pacnopsi;keHHH BCEro JiBa COEIHHHTEJbHHIX
npoBoaHuka. Mcnosb3ys 3TH NPOBOJHHKH, HEOGXOIHMO
COeNUHHUTbL 3axXHUMBbl A, B u C mexny coboit (cM. puc. 32).
CkosbKO cnoco0oB CoeIMHEHHsI TpeX 3aXKHMOB IABYMS NPO-
BOOHHKAMH Tbhl MOXe€Ilb IPeIJOXKHUTb?

X )il
= ol i o
o S 52 A —L0 p—
Puc. 31. Puc. 32. Puc. 33.

8. 3axum A (cM. puc. 33) HyXKHO COEAHMHHTb, HMES B
CBOEM paclopsiKeHHH TPH NPOBOAHHKA, ¢ 3axuMamu B, C
H D. YKaxu pa3iuuHbie cnoco6bl COENHHEHHS 3a3KHMOB.
CKOJNBbKO cnoco00B COeHHEHHS 3a)KHMOB Thl MOXeIlb IpeJ-
JIOXXHTb B 3TOM cayuae?

9. Kax Hajlo NMocTaBHTh MEePEMBIYKH B Lensx, H3obpa-
)KeHHBIX Ha pHCyHKax 34a u 346, ytob6bl TOK yepe3 pe3H-
ctop Obu1 HanpasseH: 1) oT 3axxuma A K 3axumy B; 2) ot
3axxuMa B k 3axumy A?

4 g—
VA 51 Lﬂ g o - Q—-m[—'s-‘—’/‘-——-—@iﬂ
<l /4 1/ 4 ot 52 H2
—l.__? T Ih j [
e - s
a) 2" . —(8 —
Puc. 34. Puc. 35.

10. Kakune BapuaHTH BKJo4yeHHs Jamnouek HI1, H2 u
H3 moxHO ocyluecTBHTb B HEnH, coOpaHHOH 1O cxeMme, KO-
TOpasl IpUBEe€HA Ha PHCYHKe 35?

11. Kak, Hcrnonb3ysi OIIHOMOJIIOCHBIH MepeKJryaTe/b
(cv. TaGauny ¢ ycnoBHBIMH 0603HAUEHHSIMH B CXeMaX 3JieK-
TPHUYECKHX LeneH), MoXHo co6paTh TAKYylO 3JIEKTPHYECKYIO
LleNb ¢ ABYMs JlaMIIOYKaMH, B KOTOPOH INpH BKJ/IOUeHHH Of-
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poft namnoukH o6si3aTenbHO OBl BBIKJIOYajach BTopasi, H
HaoGopot?
HayepTHB cxemy snekTpuueckodl nend, obaapatouieit
YKa3aHHLIMH Bblllle CBOHCTBamH, co6epH H HChbITafi Lenb.
12. Ha pucyHke 36 n3obOpaxkKeH HMeIOLIMHCH B (pH3HUEs
CKOM KaOHHeTe WIKOJBl JABYXINOJIOCHHH HNepeKJIyaTeb,

Puc. 36.

oBo3HayeHne KOTOpPOro NpHBelieHO B TabJHIlEe YCJIOBHBIX
06o3Hauenuit. PaccMOTpH BHHMAaTe/IbHO JBYXMOJIOCHBI He-
pekJioyaTesnb H Jorajiaics, Kak MOXXHO €ro HCIoJib30BaTh
B KayecTBe OIHOMNOJIIOCHOTO BHIKJKWOUAaTeNs (KJwya) H B
KauecTBe OJIHOMOJIIOCHOIO NePeKJIoyaTeis.

13. Kakne BapuaHTHl BKJIIOYEHHS JaMI OCYLIECTBHMBI
B IleflH, cXxeMa KOTOpPOH NpHBejieHa Ha pHcyHKe 37? B kas
KOM CJlyyae HakaJl jjamMInouyek OyneT HeroJIHbIM?

Qﬂ QES/

Puc. 37. Puc. 38.

14. Pa3Gepuch B neny, H3o6pakeHHOH CXeMaTHYECKH Ha

pucynke 38. Kak paboraer uenb, coOpanHasi 1o npHBEJEH-
Hoil cxeme? CoOepH M HCIIBITAH Lenb.

3 K. B. Jlio6umos, C. M. Hoeukos 25



I1l. Y3HAEM HOBBIE CBEJAEHHA, NOJE3HKE
NMPH KOHCTPYHUPOBAHHH 3JEKTPHYECKHX UEINER

B mnepBmX nBYX yacTax 3Toil Opollopbl Oulim mpuBe+
JE€HB MPOCTHIE 3ajlaYH Ha 3JIEKTPHUECKHE LeNnH H OblaH
JlaHbl HEKOTOpBlE coBeTbl MO cOOpKe 3JIEKTPHUECKHX 1ENeH,
HO, OJIHAKO, TIOKa ellle He MOSICHAJOCb, Kak XKe cJjenyer
paccykiaTb, peliass 3ajayd Ha KOHCTPyHpOBaHHe IleIei.

KoHeyHo, HeTepnesuBLIl H He caMblii CHMIIATHYHBLIH aB-
TopaM OpoLIIOpHLl YHTATEJb MOXKET 3arJisiHyTb B KOHELl KHHIH
H OTbiCKaTh TaM OTBeT K 3ajjaue, He jaB cele nake He-
MHOIO BpeMEHH MO0JOoMaThb TIOJIOBY HaJl colepKaHHem 3a-
naun. [loHsaTHO, YyTO TaKoil unTaTeNb MOXKET ObICTPO y3HATh
OTBET, HO TaK Ke OBICTPO INPH 3TOM OH MOXKET MNOTePHATb
BO3MOXHOCTb MNOYYHTbCSl pacCy»kJlaTb CaMOCTOSITEJbHO, MO«
YYUTbCH CaMOMY HCKaTthb H HaXOIHTb OTBETHl K 3ajlayaM.
Taxkoii yuratesnb, Naxke npoyuTaB OpoIUIOPYy HOJHOCTHIO,
MOXXET TaK H He y3HaTb, JIO Yero e 3TO 3]I0POBO H YBJie-
KaTeJlbHO — HCKaTh OTBET, H KaK paJoCTHO — HaiiTH erol

Cpenun 3anay, NPUBOAMMBLIX B OpollUOpe, BCTpeyaercs
HeMaJlo TakHX, B KOTOpPBIX YHTATEJIO NPEIbABJASAETCH Tpe-
OoBaHHe caMOMY HpEIJIOXNHTb CXe€MY TOH HJIM HHOH 3JeKT-
PHYECKOii IeNH, caMOMYy CKOHCTPYHPOBATh 3JIEKTPHUYECKYIO
uenb ¢ 3aJlaHHLIMH CBOHCTBaMH. Kak xe cnenyer Jymarts,
paccyxaTh, pelllasi 3ajlaud Ha KOHCTPYHpOBaHHe 3JI€KTpPH-
YEeCKHX Leneq?

1o Bonpoc! ITonubii, HcuepnbiBaolMil OTBET HAa Hero,
KaK H Ha TaKHe XKC BONPOCHl O pCIUeHHH MHOTHX JPYTHX
BHJIOB 3ajiay, JaThb HeBo3MoxHo. Hy, xoTsa 6wl notomy, yTo
nepell JIOAbMH KaJblii I€Hb BO3HHKAIOT BCE HOBbie H HO-
Bhie 3ajJlayH, a CPelH HHUX H TaKHe, KAaKHX JI0 3TOro emle
HHKOMY M HHKOrJla peluaTb He npuxoxunock. [lostomy, xors
T€ CBeNEHHSl H COBEThbl, KOTOpble IPHBOASATCA HHKE, fB-
JIIIOTCAL HYXKHBIMH H TMOJIE3HBIMH, OHH MOryT BCe XK€ OKa-
3aTbCfl HEJOCTATOYHBLIMH JJIf PEIICHHA KaKOW-JTHOO KOHK-
peTHo¥l 3aMayH.

Ilpucrynas k peweHuro 3a0a4 O KOHCTPYUPOBAHUU
SNEKTPUYECKOL yenu, nocrTapatics Xopouio NOHATL, O 4em
uder peuv 8 Texkcre 3ada4u;, nposepov cebs, Xopowo AU TH
3Haewy, KaK 6uleAf0AT U kak OelicTeYloT Te ycTpolicTtea,
0 KOTOpHIX YnomuraeTcs 6 3adade.

Tak, ecin B 3asaue Tpebyeicst NpPelJIOXHTb CXeMY Ta-
KOH 3JleKTpHYEeCKOH LIENH ¢ OJHOMNMOJIOCHHIM INepeKJHoyaTe-
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JieM, B KOTOpOil NpH BKJIOUEHHH OJNHOH JlaMMNOYyKH 006s3a-
TenbHo Obl BbIKJMIOYaJach BTopas, H HaoGopoT (3amaya 11),
TO B 3TOM cJlyyae HYXXHO XOpOIUO HpelcTaBisATh cele, KaK
BHIIVISIAHT M KaK JIeHiCTBYeT OJIHONOJIIOCHHIH HNepeKJIoYa-
Tesb. B 3TOM TeGe MOXeT NOMOYb MAH PHCYHOK, HJIH YCJIOB-
Hoe o0o3HaueHne nepexJioyatensi. Elie Jayuiie camomy
paccMOTpeTb, @ TO H onpoboBaTb TAaKOH NepeKNoYaTeNb-
H 1yt TeGe OXOTHO NMpuIET Ha NOMOLIb YuHMTeNb (PH3HKH,
PYKOBOAHTENb TEXHHYECKOro KpyKKa B JloMe NHOHEPOB HIIH
TBOH 6o0Jlee ONBbITHBIH IpYT.

Pewas 3a0a4u 06 srekTpudeckux yensx, He 3abui6ail
3azan0b18aTb 6 80l Yuebruk Pusuku, oaxce ecau on Tebe
Kaoercs xopowo 3Hakombim. B yuebHHKe ThHl HailleWb
Hy3KHbI€ CBEJIEHHSI O MHOTHX 3JIEMEHTaX, H3 KOTOPBLIX CO-
CTaBJISIIOTCA 3JIEKTPHUECKHE LEeNMH, a TaKxke CBEAEHHS O
3akoHe OMa, O mocjeloBaTeJbHOM H INapaJijleJIbHOM coe-
OMHEHHAX PEe3HCTOPOB H O MHOTOM JPYroM... DTH CBeICHUHA
noMorytr te6e sICHO MNMOHATb, Kak paboTaiT HeCJI0XKHbIE
3N1eKTPHYECKHE LieNH.

Koncrpyupys yens, nymno 3nare u yyurelears ycao-
8us HopmaabHoll paboTsl 3reKTpusecKol yenu:

a) nocse 3aMULIKAHUS KOHTAKTO8 BblKAIOYATENs UL
pese yenv OONKHA OKQA3ATLCA 3AMKHYTOU, He UMETb MECT
pa3pbisa yenu;

6) 8 3amkunyroii yenu ob6s3aresvHo Oosscern 6bITL
BKAtOUEN KAKOU-2ubo notpebutesv 3aeKTpuveckol 3Hep-
auu.

Peliasi 3ajiayy O COCTAaBJIEHHH CXeMbl 3JIEKTPHUECKOH
Ileny, MOJEe3HO HAa YHCTOM JHcTe OymMardH HauyepTHTh yCJOB-
Hble 0003HaYeHHsl TeX 3JIEeMEHTOB, M3 KOTODHIX MpPENCTOHT
cobupaTh 3JIEKTPHYECKYI0 LeNb. TaK, NpH pelieHHH 3ajladH
35, B KoTOpOH TpeOyeTcsi NMPEHJIOXKHTL CXEMY LEMNH, I03BO-
JsolEel BKNIOUATh OHY H Ty Xe JIaMIIOYKY ¢ JIByX pa3JiHi-
HLIX H VAAJIEHHLIX JPYr OT Apyra MecT, 1I0JIe3HO CHeJaTb
ONlHy-/IB€ «3aroToBKH» (cM. puc. 39a). [lonpoCoBaB Ha
CBOEM uYepTeXke COEJMHHTb 3JIEMEHTH B [€fb, pellaloilHi
3ajauy GHICTPO yGeIMTCs B TLIETHOCTH CBOMX ycHamit. H3-
MEHHB HaGop 3J1€MEHTOB, B3fIB OJIHOMNOJIOCHBIE MEPEKJIoYa-
TeJH BMECTO BBIKJwOyaTesell (cMm. puc. 396), caenyeT npeu-
NPUHATL HOBYIO NOMBITKY COCTaBJEHHS LENH, KOTOpas Mo-
’KeT oKa3aTbCsl yhauHee nepsoit. Tak, uas «nytem npob H
olIn6oK», mMoxKHO Oyner mobpaTbcA o OTBE€Ta Ha Borpoc
3afiayn. HakonuB HEKOTOpHIi ONLIT, MO3HAKOMHBIIHCD
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noJyyulle cO CBONCTBAMM pasJiHUHBIX INepekJiouaTesell M
pene, Thl CMOXKEIUb MOCJENYIOIHE 3aayl pewaTh OhicTpee
U yBepeHHee.

C MeTonom npo6 u oUHOOK JIOJH MHPSATCH, HO TOJBLKO
Ha HEKOTOpo€ BpeEMs#d, IIOKa HE€ JOAYyMAaKTcHaA IO TAaKHX npa-
BHJI, DYKOBOJCTBYfICb KOTOPbLIMH OHH CMOTyT pellath 3a-
JayW 3HayuTesbHo OoJiee palHOHAJIBHBIM ITYTEM, HaJgezKHO
BEJlYL[HM K HaXOXIEHHIO OTBETA.

Fo e @ o —@—
s AT T
a) 0)

Pnc. 39.

3aberas BIepell, Mbl MOXKeM COOCLIHTb TeGe, yTO B M-
Toif 4acTH 5Toif GpOLIOPHl THl CMOXEHIb T03HAKOMHTbCS
C HecJIoXKHOH TeopHeH, KoTopas AacT Tebe BO3MOXKHOCTBb
YBEpPEHHO pemlaTh 3aJlaud HAa KOHCTPYHPOBAaHHE 3JIEKTpPH-
yeCKHX Lenefi C OJHHUM IHoTpebuTeseM 3JEKTPHYECKOH
SHEPrHH.

IV. 3HAKOMHMCS C PA3HOOBPA3HBIMH H NIOCTATOYHO
CJNO)XXHbIMH 3JNEKTPUYECKHMH LENAMH

15. B aBToMO6MAsIX yCTaHABJIMBAETCH CHIHAJH3ALHA 10+
BOpoTOB. [yl 3TOro HcHoJsib3yeTcsi NepeKknoyaTeslb ¢ HeHT-
pPanbHHIM CpelHUM NoJloXKeHHeM (cM. Tabauuy € YCJOBHBHIMH
0603HayeHHUSIMH B CXeMaX 3JIeKTPHYECKHX Lenelt).

Ilpennoxku cxeMy 3JI€KTPHYECKOH WENH, NO3BOJAONEH
OCYIIECTBJISITh TAKYI0 CHTHAJIM3AIHIO NMOBOPOTOB. YUTH, YTO
NpH cpedHeM MOJIOKEHHMH pBblYaXiKa IepekJoyaTenss HH
OJlHa M3 CHTHAJNbHBIX JlaMIOYEK He JI0JIXKHAa 3aroparhbcsl.
IIpu noeopoTe phHIUAXKKAa BJNEBO IOJKHBI 3aropeTbCcs JBe
JIaMIIOYKH: JIaMIIOYKa yKa3aTensl JIEBOro NMoBOpoTa H JaM-
NoYyKa Ha LIHWTKe BoAMTeJNs. Torma e, Korna phiyaxkok Oy-
IeT nepeBelleH B KpaliHee NMpaBoe MOJIOXKEeHHe, INOJIKHBI 3a-
ropeTbcs JBE JIaMIIOYKH: JaMIIOYKa yKa3aTeJisi IIpaBoro mno-
BOpPOTa H CHIHaJIbHasi JaMIOYKa Ha IIHTKe BoiuTens (Ta
)Ke camasl, 4yTo U HpH JeBoM noBopote). Bce namnouku Ge-
pPyTCsi OIHHAKOBBLIMH,
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16. TIpocrofi SNMEKTpOMarHHT HETPYAHO H3TOTOBHTH Cae
MoMy, HaMOTaB Ha reo3fib 30—40 BHTKOB H30JIHPOBaHHOIO
hpoBosia (ycsioBHOe o603HaueHHe OOMOTKH 3JeKTpOMarHuTa
npuBelieHo B Tabsauue ycnoBHBIX 00O3HAYEHHH B CXxeMax
SJIEKTPHUYECKHX Lenei).

Cnenafi Takofi 3J€KTpOMarHHT, a 3aTeM cobepH ULenb
o cxeme, u3o6paxeHHoil Ha pHcyHKe 40. Micnptait MarunT-
HHE CBoiCTBa cepAe4YHHKa (CTaJbHOTO
TBO3Mf1) B cay4yasiX, KOrAa Uenb 3aMK-
HYTa H Korja oHa pa3oMKHYTa.

CamoOenbholli 3/1eKTpOMASHUT MONCHO
nodkaro4aTh TOALKO K barapetike oT Kap<
MmanHo20 onapsl

Onpenens, KOTOpHEl H3 IOJNIOCOB Puc. 40.
SJIEKTPOMAarHuTa sABASETCA IOXKHBIM, a
KOTOpHIH — ceBepHbIM. MOXXHO JH ¥a MecTe CeBepHOro Io-
JII0Ca 3JIEKTPOMarHuTa MNONYYHTh IOXHHH? UTo aas 3Toro
HYXHO cjiesiaTh?

Puc. 41.

17. Ha pucynke 4la n3o0paKeHH JHAeTaJH IIKOJBHOIO
8JICKTPOMArHHTHOro pejie. B co6paHHOM BHAE 3JeKTpomar-
HHTHBIE peJie OKa3aHbl Ha pHCYHKe 416 (pene ¢ HOpMaJbHO .
Pa3OMKHYTHIMH, HHa4e TOBOPS, C 3aMbIKAIOIUHMH KOHTaK-
TaMH B u C) W Ha pucyHke 4leé (pese ¢ HOpManbHO
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3aMKHYTBIMH WJIH, HHaye roBopf, Pa3MHKAIOIIHMH KOHTaK-
tamu A u B).

Ilpu npoxoxneHuH Toka MO OOMOTKE 3JIeKTPOMAaTHHTA
Im sikopb B NpPUTATHBaeTCA K CePIEYHHKY 3J€KTPOMArHHTa.
3To NPHBOAMT B OJHOM CJIyyae K 3aMbIKAHHIO KOHTAKTOB B
u C (puc. 416), a B npyrom cayuae

4 K pa3MbIKaHHIO KOHTakToB B H
l/zl} l (puc. 418).
o Hcnonb3ys  nerann ILIKOJBHOIO
. 3JICKTPOMArHUTHOro peJie, cobepH H
‘—D—“M HCTIIBITAall yCTpOHCTBO, CX€Ma KOTOPOro
+ - npuBeficHa Ha pucyHke 42. K yemy
Puc. 49, NPHBOAHT 3amMblKahue kJjoua? Ilo-

yemy? Jlns Kakol UenH MOXKHO NpH-
MEHHTb 3TO yCTpPOHCTBO?
18. O0Obsacun, kak OynyT ANEHCTBOBATbH LIENH, CXEMBl KO-

TOPbIX NpeacTaBiNeHbl HA pHCYHKax 43 M 44. CobepH # wuc-
NBITAH 3TH LEMNH.

i~ =

D
< 1%

Puc. 43. Puc. 44.

19. Tlpy oTkpriBaHHH BepUbl XOJOIHIbHEKA BHYTPH XO-
JIOJINJIbHHKA 3aropaeTcsi JlaMIOUKa, KOTopasi TOpHT, IOKa
asepua oTkpbiTa. CTOHT 3aKphITb JABEpLUY, H JaMIIOUKa
BHYTPH XOJIOZIMJIbHHKA NOracHer.

[Ipenanoxu cxemy sNeKTpPHYECKOH Lenu ¢ JiaMIOYKOIi,
KoTopasi JeiicTBoBana Obl MOJNOOHO 3JIEKTPHYECKOH LEenH
C OCBETHTEJIbHOH JIaMIIOYKOH BHYTPH

& XOJIOJIMJIbHHKA.
20. Ha pucynke 45 wn3oOpaxena
— CXéMa 3JIEKTPHYECKOH LenH ¢ AByMS
F~ + - CHTHAJIbHBIMH J1aMIIOYKaMH M KHOII-
° Koii, KoTopasi o6sajiaeT ojHoOil Napoi
Puc. 45. 3aMHIKaloUIMX H OLHOH Napol pa3Mbl-

KaoUNX KOHTaKTOB. KHonka HMeer
samenxy. Ilpy noBTopHOM HaKaTHH KHONKa ocBOGOXKIaer-
cfl HBO3BpalllaeTcs B HauaJibHoe noJjwoxkesie. Takasa KHOnka
Ha3bIBa€TCA KHONKON .¢ camMogHKcalHed H € BO3BpaToM
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mocnie moBTOpHoro HaxatHsa. [Ipensioxku, kKak BMecTo 3TOR
KHOIIKH MOXHO MNMPHMEHHTb JBYXIOJIOCHLIIEPEKII0YaTENb.

21. Ilpenoxu cucTeMy CHrHAJH3aUHH MEXIY ABYMS
NOMelleHHAMH.

B cucteme cnepyer Hcnosin30BaTh JIBa 3JICKTPHYECKHX
8BOHKA H JiB€ 3BOHKOBbIE KHOMKH.

22, CocTaBb CXeMy 3JIEKTPHYECKOi LIeNH, COCTOfILEN H3
JABYX JlaMIlOYeK, KHOMNKH, 3JIEKTPHYECKOro 3BOHKAa H OJHO-
nojrocHoro nepekaiouaTens. Llenb npenHasnayaerca nns
BHI30Ba XO3flHHA JOMa H MNOJIyyeHHs HHpoOpMaUHH O TOM,
JOMa XO3fIHH HJIH HeT.

Ilenv nonxua pabotaTh caenpymoinm oOpasom. Kornma
nepekJoyaTesib HaXoHTCA B OAHOM (PHKCHPOBAHHOM IOJIO-
KEHHH, TO HaXKaTHe Ha KHOMNKY JOJIKHO INpPHBECTH B JeM-
CTBHE 3BOHOK H J1aMNOUKY, ocBeliamwoliylo Tabno ¢ Hai-
nucoio «Ilomoxknure, cefivac otkpoto». Ecin ke nepekJio-
qyaTesb HaXOMHMTCS B JAPYTOM MOJIOXKEHHH, TO HaxKaTHe Ha
KHONKY JIOJI2KHO NpPHBECTH B NEHCTBHE IPYTyl0 JNaMIIOuKYy,
nomenieHnyw noj Tabjo ¢ HaanuChblo «Xo3siIHHA HET JiomMa».
3BOHOK TpH 3TOM He JioJizkeH paboTaThb.

CoOepu u ucnbiTail npennoxKeHHyo To0oi Lenb.

23. B pacrnopseHHH Ka)xAOro M3 JBYyX HIpalouiHx
HMeeTcsl no onHomy nynabty. Ha Ka)kjpom M3 myJsbToB ycTa-
HOBJIEH TNEPEeKJYaTesb ¢ HCHTpaJbHBIM CPEAHHM MoJIOXKe-
HHeM. [locsie Toro, kak Oyner naH CBETOBOH MJIH 3BYKOBOH
cHMrHan (ero noJlaeT «CyAbf»), KadJIbifl HIPOK JOJXKeH
cpa3y nepeBecTH OepekJmyaTesb B OJHO H3 KpaHHHX noJo-
weHuit A nan B. Ecan o6a urpamomux cuenaioT OfHO H TO
e, TO BBLIMrpbIBaeT HMrpok I, B NPOTHBHOM CJlyyae — Hr-
pok 2.

[Ipennoxu cxemy 3JeKTpPHUECKOH LenH, B KOTOpoH Onl
npy BHIUCphILle Mrpoka [ 3aXkHrajacb CHrHaJjbHas JaM-
noyka H1, a npu ero npoHrphiue — jamnouka H2 (yro co-
OTBETCTBYET BBIMIPHILLIY HrpoKa 2).

I Aﬁ as l/«z/ I AI'/: 5 K17

= il oo Lo
Puc. 46. Puc. 47.

24. Ha pucynkax 46 n 47 n3oOpakeHnl CXe€Mbl 3N1€KTpH-
YeCKHX HeMnel ¢ 3JeKTPOMarHuTHBIMH peJie,
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UeM oTnHYaloTcs 3TH uLenH Apyr ot Apyra? Kak onm
paborarot?

Hcnonp3ys nerann UWKONBHOTO  3JIEKTPOMAarHHTHOIO
pejie unu TenedpoHHoe pene noboro THna, cobepH 3TH HENH

KoWmarmies/e KOHIIOH?

oYMk
ROWmarms!
P Homyprouuy emegim
o X ace
2 ot ————
—_—— ——— — 1
— i
—
Oimomwe Lepdeyrur | AIKOL2%
[Tesmeameasey I
N Macwumonolod '
Puc. 48.

H HcnbiTail HX B pabote. OcHOBHBIE JeTalH 3J1eKTPOMArHHT«
Hora peJie NMoKa3aHbl Ha PHCYHKe 48.

Puc. 49.

IToscrenue. Ha cxemax ueneit (pucynku 46 n 47) oG-
MOTKa SJleKTpOMaI‘HHTHOFO pene oGo3nayena cumsosiom K,
a KOHTAKThl pejie 0603HaUeHbI CHM+
Boniom Kl1.1.

25. Kak pa6oTtaloT nemni, CXeMH
KOTOpbIX NpHBEIEHb Ha pPHCYHKaXxX
49, 50 u 51, ecH KHONKH He Ha-
KaThbi?

Kakne uameneHuss B paborte ie-

Puc. 51. nefi NpoH3oHAyT, ecaiH KHonku Oy-
NYT HaxaThl?

IToscuenue. BerpeuaroTcs pene, cHaGXKeHHbIE HE OJHOH,
a nByMsa-TpeMs M OoJiee rpynnaMH KOHTaKToB. KoHTakTbl
MOryT OHITb pPa3HBIX BHJIOB — 3aMBIKAIOLIHMH, Pa3MbiKalo-

32




DIMMH H nepekJioualomuMH. Ha cxemax Homep COOTBET-
CTBYIOLLEel TpYNibl KOHTAKTOB YKa3biBa€Tcs IOCJAE TOYKH,
noctaBJieHHON 3a o6o3HaueHHeM OOMOTKH pese, ITpuMmep:
o6MOTKa pesie Ha pHCyHKe 49 obo-
3HayeHa cumBoJom K, a mepBasi H
BTOpasi ITpynnbi (napbi) KOHTAKTOB B\ C:V” K7
sToro peJsie o6o3HaueHbl COOTBET- K1 (R #2
cTBenno cHmBosamH K11 W 3
K1.2. Zo

26. Uto npow3soiiner, €CAH Ha- <
XKaTb KHOINKY B LienH, H300paeH- Puc. 52.
HOPl cXeMaTHYEeCKH Ha pHCYHKe 52?

27. Uem pabota nend, H306pakeHHOH CXeMaTHYECKH Ha
pHcyHKe 53, oT/iMuaercsi oT paGoThl LENH, CXeéMa KOTOPOH
npHBe/ieHa Ha pucyHke 54?7

O sz | | 1

+ —
to o= o O—

Puc. 53. Puc. 54.

28. Ilpennoxy cxemy 3/I€KTPHUECKON LE€NH, B KOTOPO#H
6bisio 6bl BO3MOXKHBIM, HaXKHMasi Ha KHOMNKH, H3MEHATb Ha-
npasjicHHe TOKa B oOMOTKe 3JleKTpoMarHuTa Ha oOpaTHoe.
IlonycTHMO NpHMEHATb KHONKH C pa3JMYyHBIMH HabGopamH
KOHTaKTOB.

29. YKaxXu HeCKOJbKo crnoco6oB NMpHMEHEHHsl IBYXIIO-
JIIOCHOTO TMepekJiioyaTeNsl JJas H3MEHEHHSl HanpaBJiIeHHS
TOKa B oOMOTKe 3JleKTpomMarHutra Ha obpathoe. Ias uero
MOJXKeT MoHajoOHTbCA Takasl LEeNb?

Kak yb6enTbCcs B CMEHE TOJI0COB 3JIeKTPOMarHuTa?

IlpnBenn cxeMH npennoXeHHBIX TOOOH 3JEKTPHUECKHX
neneid. Cobepu U UCMBITAl 3TH HENH.

30. Ilpennoxu cxemy 3neKTpHueCKOil LeNH, B KOTOPOM
OIHOBPEMEHHO € BKJIIOYEHHEM 3J1eKTpOJIBHTaTeJssl racja Ol
ollHa CHTHa/NbHaf JIaMIIOYKa H 3aXKHrajacb Obl pyras cHr-
HaJbHas JaMIoYKa.

CobepH 3Ty uenb, HCIONb30BaB [ABYXMOJIOCHBI mnepe-
KJaouaTesab, H HMCOLITall ee. YuTH, YTO IBHMraTejib H CHI-
HanbHas JaMOOYKa JOJXKHB OHITh BKJIOUEHH MNapaJ-
JIeNLHO.
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31. Ha pucynke 55 npuBefeHpl cxemaTHUecKHe H306pa-
JKEHHSl TPeX JlaMIIOUEK ¥ HCTOYHHKA ToKa. HauepTtH cxeMu
3JIEKTPHUYECKHX Lenell Aas cae/lyloliHX YeTbipex caydaen:

a) namnouyku HI1, H2 n H3
NOJKJIOYAIOTCA K HCTOYHHKY TO-
+ o Ka napaJjlilesbHo;
—0 w2 3 6) samnoukun HI, H2 u H3
NOJKMIOYAIOTCA K HCTOYHHKY TO-
Ka IocnefoBaTeJbHO;

B) K HCTOYHHKY TOKa MOMI-
kaoyaerca Jsamna HI1 u nocne-
JIOBATEJIbHO € HEK TOJIKJNIOYAaeTcsl napaJjielbHOe COeiH-
HeHHe NByX Jlamn H2 w HS; :

r) K HCTOYHHKY TOKa IHojikJiouaeTcs jamna H1 H ma-
paJslyieNIbHO C HEl MOAKJIYaKTCA Noc/ieloBaTebHO COEMH-~
HeHHble jamnel 2 n H3.

32. B ¢wu3nvyeckoit naGopaTopuu BO3HHKNA HeOGXOMIH-
MOCTb co6paTb TaKyl0 3JeKTPHUECKYIO Lleflb, B KOTOPOH
Ob10 6bI BO3MOXKHO MOCJIE €€ BKJIOUEHHS M0 Hamnpsxke-
HHe ObICTPO MNEpeKJIoYaTb TPH 3JIEKTPHUECKHE JIaMIIOYKH
C TocJie/loBaTebHOrO COelMHEHHsI Ha napaJulejbHoe H 00-
paTHO — ¢ MapajJejibHOro coelIHHEHHs Ha IocJie/IoBaTeNb-
Hoe. Ilpensioxn cxemy sJjieKTpHUeCKOH penH, Mo3BOJSAOLIEH
OCYLIECTBJIATb TaKoe IMepeKJIYeHHe, HCIOJb3ys JByXIo-
JIOCHBIIT NMepekJoyaTenb (BbIKJIOYATEND).

33. Cobepn 3JIeKTpPHUYECKYIO LleNb C JIaMIOYKOH H pe3H-
CTOpOM, MOKa3aHHYI0 Ha puUCyHKe 56, ucnbitail ee. O6BACHH,

K KakKHM H3ME€HEHHAM B pa60Te LCNH INpHBEJIET HaXaTue
KHOIIKH.

Puc. 55.

t+o * +o t _‘I

R I
300 Om

Puc. 56. Puc. 57.

Kak 6ynyT roperb aamnel H1 u H2 B uenu, cxema KoTo-
poit npuBelieHa Ha puUcyHke 57, o B Nocjae Toro, KaK Oynert
HaXKaTa KHOMNKa?

34. C ogHoro MmecTa OJHHM JBHXKEHHEM DYKH HYXHO
nojiaBaTh CHTHaJbl «Jla» H «HET» B JIBe€ pa3Hble KOMHATHI.
Ilpn sTOoM, ecnH B OJIHON H3 KOMHAT MNOJy4yalOT CHIHAJ
«a» (3aropaercsi 3ejieHas JaMnoyka), TO B TO Xe caMoe
BpeMsl B JApPYrofi KoMHaTe NOJIXHBI NMOJYUYHTb CHIHAJl «HET»
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(TaM nmomkHa saropetbest KpacHas Jlamnouka). Ilpemnoxn
CxeMy HeNnH sl TaKoH CHrHaJiH3allHH, co6epH M HCINbITan
NpeNNoXEHHYI0 TOOOH 3JIEKTPHUECKYIO LieNb.

35. Ilpeyioxu cxemy 3/1€KTPONPOBOLKH, KOTOpas NO3BO-
Jigna Ol OHIHY H Ty ¥XKe JIaMIIOYKY BKJIOYATb H BBHIKJIOUATDH
C JIByX Pa3jIHYHbIX H y/laJIeHHBIX Ipyr ot Apyra MmecT. Co-
Gepu M HCHBITall NpefJOXKeHHble ToOOl BapHAHTEHI 3JIEKTpH-
YECKHX nenef.

36. B texnuke nns oGecneuenuss Gosblueii HameKHOCTH
KaKoro-sn6o ycrpoiicrsa ny6aHpyIOT B 3TOM YCTPOIICTBE OT-
JeNbHple Yy3JIbl MJH JieTajH. 3Hasi 3T0, MPENJIONH CXeMY
nemny, npejHa3HayeHHON AN OCBElIEHHSI KOMHATHI.

Haxe onnoBpeMeHHBIl BHIXOL M3 CTpos JI0GOil M3 ABYX
Jamn H a00oro M3 JIByX BHIKJIOYaTesell (rmepekjwouaTte.ei)
He Jlo/DKeH MellaTb BKJIIOYEHHI0O H BHIKJIIOUEHHIO Herne-
peropesuiell NaMIOYKH HCIpaBHBIM BBHIKNAIOYaTejeMm (mepe-
KJiouaTtesem).

37. Kaxnawii M3 Tpex nepekjouareseil B penH, cxema
KOTOpOit H300paXKeHa Ha pHCyHKe 58, MOXKET HaXOAHMTbCSA
B OJIHOM K3 JIByX KpaHHMX no-

JoxxeHuil. Beprno snH yTBepxk- Q—
IEeHHe, YyToO B 3TOH LEeNnH BO3- + r

MOXHO BKJIIOYEHHE H BbBIKJIIO- S /1

YeHHe JIaMMNOYyKH JAwbObiM H3 = ¢ g7 ” *; S3
Tpex rnepekJiioyaTener, He3a« T_/

BHCHMO OT TOro, B KakKHX HO-

JIOXKEHHAX HaXOifATcA JiBa Puc. 58.

IpYTHX nepeksiovaTens?

38. JKunbubl TpexsTa)KHOFO HOMa B HEJAX 3IKOHOMHH
SJIEKTPO3HEPTHH YCTPOHJIH TaKyl NPOBOAKY, KOTopas Ho-
3BoJIflJ1a BKJIOYATb HJIM BBIKJKOYAaTb OAHOBPEMEHHO BCe TpH
JaMIOYKH Ha JIECTHHIe H ellle OfHY y noAbe3fa ¢ Jiobof
H3 Tpex JIeCTHHYHBIX TJIOLIAZIOK MJIH y BXoJa B NOJXbe3.
Ilpn 3ToM BKJNIOUEHHE WJIH BBLIKJIOUEHHE BCEX JiaMN ocylie-
CTBJAIIOCH JIIOOBIM M3 MepeKkjoyateseil, He3aBHCHMO OT
TOro, B KaKHX [MOJIOXKEHHSAX HAaXOLHWJHCh Bce JApyrue mnepe-
KJI0YaTeJH.

Kaxkoit Morna GbITh cXxeMa 3TOil Henu?

Hanomunaem, uto 8ce 3xcnepumentor TbL OOANMEH
npoeoouTs ¢ AAMNOYKAMU OAS KAPMAHHO20 oHaps U
C UCTOYHUKOM TOKa, Oaroujum Heboabuwioe Hanpsce-
Hue, npumepro 4,5 B!




39. Jlas ocBelleRHs IJIHHHOrO KOpHAopa Tpebyercs
NPEeNJIOKHTL CXEMY 3JIeKTPHUECKOH IeMNH, cocToslled H3
IBYyX JlaMNoueK U Tpex nepekJjioyaTteneii. Llenp nosmxHa oT-
BeYaThb cJienyioliemMy TpeboBaHHIO: 000 NpoxoAasluiuii 1o
KOpHJIIOPY 4eJIoBeK, ABHXKYIUMIICA OT Hauajlla K KOHLY Ko-
puropa Him B ob6paTHOM HamnpaB/leHHH (He3aBHCHMO OT
TOr0, B KAKOM HallpaBJIeHHH MO KOPHAOPY Npolles npeibi-
NyLIHi NOCeTHTEeNb), JOAXKEH HMeTb BO3MOXHOCTH MePBbIM
nepekJioyaTeieM BKJIOYHTH NEPBYIO JIAMIIOYKY, BTOPHIM Te-
pekiouaTesem (B cepelilHHe KOPHIOpa) BHIKJIIOUHTDL NEPBYIO
H BKJIIOUHTb BTOPYIO JIaMIIOYKY H, HAKOHeL, INOCJEeIHHM Ie-
peKJIIoyaTesieM BHIKJIIOUHTDb BTOPYIO J1aMIIOUKY.

Colepu n ucnbiTa#t coOpanHyo no paspabGoTaHHOH To-
60i1 cxeme penb. ‘

40. YcnoxxHuM ycaioBHS npenbiyliedl 3afa4yu: NycTb AN
OCBELIECHHS] IJIMHHOTO KopHujopa TpebyeTcs HCNONB30BATHL
HECKONIbKO (TpH, YeThipe, NATb ...) JaMIIOYeK, BKJIOYAIO-
HIKXCA TOoUEepeIHO H CONPOBOXKIAIOLHX CBOHM CBETOM HIy-
11leTo Mo JJIMHHOMY KopHIopy uesioBeka. CocTaBb CXemy Ta-
KOH LenH, KoTtopas flaBasia Obl BO3MOXHOCTb OCBellaTbh KO-
pHlop BeIOpaHHBIM TOOOH YHCJOM J1aMIIOYEK, BKJIIOYAEMBIX
nooyepesiHo.

41. Ilpn cvemke c nBymsa ¢orosaMnaMH, CPoK CAyxKOul
KOTOPBIX HEBEJIMK, PEKOMEHIyeTCs BO BpeMs HaBOAKH ¢o-
Toamnnapara Ha Pe3KOCTb BKJIOYaTb JiaMIbl B CeTh NOCJEN0-
BaTeJIbHO, a 3aTeM, NPH CbeMKe, NepekJIoyaTb HX Ha na-
paanenbHoe coeinHeHHe. Kak MOXKHO OCyLIeCTBHTb TaKoe
nepekJIIoueHne JaMi, HCNOJb3ysl JBYXINOJIIOCHBIA TEpEeKJIo-
yaTeJib?

Cobepu H ucnbiTaii paspaboTanHnie ToOod BapHaHTLI
3JIeKTPHYECKHX Lienei.

42, IlpennoxH cxemy 3JIEKTPpHYECKOH I€NH C 3JIEKTPO-
MarHHTHBIM pene, npellHasHauyeHHY I MyCKa 3JeKTpo-
IBHraTesii HaxaTheM KHonku. IIpH 3ToM cnepyeT BHINOJI-
HHTB YCJIOBHE: peJjie JI0JI)KHO cpabaThiBaTh NPH HaXKaTHH Ha
KHOIIKY M He nepecTaBaTb pa0oTaThb 1ocJie Toro, Kak KHOIKa
O6ynetr ornyiueHa. IIpH KOHCTpyHpOBaHHMH LeNMH HCNOJb3YIil
peJie ¢ IByMs napaMy 3aMbIKalOUHX KOHTAKTOB.

Cobepu m ucnmTali npejsoxenHyo toboi wuenb. Ilomy-
MaH, UTO HYXHO ciesaTh, YyToObl TOK B OOMOTKE 3JI€KTPO-
MarHuTa peJsie npekpaTHJICS.

43. Ilpensioxku cxemy LenH, B KOTOpoil AJs mycKa H Tno-
cllenyomeii OCTAaHOBKH JIBHraTess HCnoJb3oBaJsoCch Ohl Ta-
KO€ Xe 3JIeKTPOMAarHHTHoe peJjie, O KOTOPOM Iina peyb B
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3ajiaue 42, H 1B KHONKH, OJIHA H3 KOTOPHIX CHabxeHa 3a-
MBIKaIOIHMH KOHTaKTaMH, a JIpyrasi— pa3MbIKalOLUHMH
KOHTaKTaMH.

IIpennoxkennyio Toboii nenb cobepH W HCHBITaI.

44. Tlpenyoxu cxemy 3JeKTPHYECKOH I€NH, COHepIKa-
el pesie ¥ NO3BOJAILIEH ¢ MOMOLIbIO ORHONM CHrHaJbHOIM
JIAaMIIOYKH CYIIHTb O TOM, pabGoTaeT aBHraTtesb UiaH HeT. Co-
OepH H HcnbiTali NpeIoXKeHHYI ToOO# 3JIEKTPHUYECKYIO
Lieib.

45. Ha npou3BoAcCTBe HepeiKO BO3HHKaeT HeoOXOnH-
MOCTb B yNpaBJleHHH CTaHKOM C HeckoJbkKHX MmecT. Ilpen-
JIOXKH CXeMY LielH ynpaBlieHHs JABHraTejieM ¢ TpexX pasjny-
HbIX MecT. JIBuratenb npu NOMOIUH peJie JIONKEH BKJIO-
YaTbCA H BHIKJIOYATbCA ¢ JI0OOTO H3 Tpex NyJbTOB yNnpaB-
JIeHHS.

46. Oxpansiembiit O6bEKT OKPY>KE€H TOHKOH MNMPOBOJIOKOIA.
IlonbiTka nomolTH K OGBEKTY NPHBOMMT K Pa3phiBY NpPOBO-
JokH. CocTaBb cxeMy LeNH IJS CHTHaJH3alMH O pa3phiBe
NPOBOJIOKH. Pa3puiB NPOBOJIOKH JIOJMXK€H BHI3BIBAaTb CHTHAJ
TPEBOTH; HHaye roBopsl, B NMOMELICHHH OXpaHbli NOCJe pa3s-
pbiBa MPOBOJIOKH JIOJI?KEH 3a3BEHETb 3BOHOK.

47. TlpenyioxkH cxeMmy LeNH TakoH CHIHAJIM3alHH, KOTO-
pasi no3poJsifijia OBl Ha)XaTHeM KHOMKH NPHBOANTbL B Jaeii-
CTBHE 3BOHOK B Yy/[aJI€HHOM MOMELIEeHHH; MPH 3TOM JIOJKHO
ObLITb BBHINOJIHEHO YCJIOBHE, YTO MpepBaTh Mojlauy CHrHaJja
MOXKeT TOJIbKO TO JIHLO (B ylaJ€HHOM NOMeIleHHH), KOTO-
pOMY 3TOT CHrHaJ npenHa3HayaJics.

48. Paspaboraii cxemy TakoH CHTHaZW3alluH, KOTopast
no3possijia 66l NOCHUIATb CHTHAJBI «[1a» H «HET» B yJaJeH-
HBIf MYHKT C IBYX Pa3jIMyHBIX MYyJbTOB YINpaBJieHHs], HaXoO-
HASILHXCA Ha 3HAYHMTEJbHOM pacCTOSIHHH IPYT OT ApYyra.

Ilpn KoHCTpyHpOBaHHH 1€NH [OJKHO GHITb BHIIOJHEHO
cheyoliee ycjaoBHe: Jilo6asa (CkaxkeM, 3ejeHasi) JlaMIlOYKa
B MECTE NOJIyYeHHSI CHTHaJla MOXXeT OniTb BKJIOUeHa, & CO-
OTBETCTBEHHO Jipyras (KpacHasi) jamIlOYKa B 3TOT e MO-
MEHT MoxKeT ObiTb BbIKJIIOYeHa ¢ JIIOOOTO H3 JBYX MYNbTOB
ynpasJieHusi, HE3aBHCHMO OT IIOJIOXK€HHSl HOXEH IepeKJo-
yarteJiei.

Bunn nepekJouareneit BelbepH caMOCTOATENbHO.

Cobepu 1 HcnpiTal cobpantyio To60# 1enb.

49, Ilpennoxu cHCTeMy CHTHAJH3alHH MEXAy HAByMs
KOMHaTaMH, KoTopasl TMo3Bosifijla Obl nojiaBaTh CHrHajH
«fla» (Korzia ropHT TOJIbKO 3€jieHas JlaMiouKa) HJIH «HeT»
(ropuT ToNbKO KpacHasl JlaMIOYKa) M3 OJIHOH KOMHATHl B
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JApYryio, He3aBHCHMO OT TOTrO, B KaKHX IOJIOXXEHHAX HaXO0-
ISTCSl NEpeKaloyaTesNH Ha nyJabTax ynpasaenus.. Ilpu mno-
Jlaue CHrHaJja «gna» («HeT») B IPYrylo KOMHaTy B nepBofi
KOMHaTe JOJXKHa 3aropaTtbcsl JlaMIIO4YKa, O3Hayaloilasi CHr-
Had, NMPOTHBOMNOJIOKHHI MO CMBICJY MOJAHHOMY CHTHaJYy.

50. Ilpensioxu cxeMy aneKTpuueckofi Lenu, conepxatei
3JIeKTPHUYECKYI0 JIaMNOYKy H MATb KHOMOK. Jlammnouka
HIO/KHA 3aropaTbCs TOJIBKO NMPH YCJIOBHH, 4TO OynyT OMHO-
BpeMEeHHO HakaThl KHONKH S1 u S4. Hukakasn npyras KoM-
6uHauHs OJHOBPEMEHHO HAaXKAaTHIX
KHOIIOK HE J0JXKHAa NPHBOJAHTL K
3aXKHIraHHIO JIaMIIOYKH.

51. CoGepn 3JEKTPHYECKYIO
nenb No cxemMe, NoKasaHHOH Ha pH-
cynke 59.IIpu c6opke uenu ocoGoe
BHHMaHHe o0OpaTH Ha 3HaKH -+ H
—, TocTaBJleHHbIe y 3axHMoB Oa-
TapeH aKKyMyJsTOpOB M y 3axH-
MoB amnepmetpa. Mcnritaii nenb, y6enuch, UTo peocraT no-
8BOJISIET PEryJIHpOBaTb CHAY TOKAa B LEIMH.

52. HauepTu cxeMy menH ¢ sjleKTpoJiBHraTesleM, B KOTO-
poii 6B MOXHO OBIIO H3MEHATb M H3MepSATb CHAY TOKa, MNO-
CTYNaloulero B 3J€KTPOJABHTATENb.

Hcnbitalt penb, cobpaHHylo 1o mpelJoxeHHo# To6o#
cxeMme.

653. Cobepu menu Mo cxeMaM, MNpPENCTABJEHHBIM Ha
pHcyHKax 60 u 61, W ucnblTali 3TH penH. YCTaHOBH, Kak

T =
&
. +o o '__/_jo

Puc. 60 Puc. 61.

S

CKa3blBAae€TCs mNepeMelleHHe JBHXXKa peocTaTa Ha HakaJe
JIaMIIOYKHM M Ha paboTe 3JIeKTPOJABHraTeJs.

54. Kakue ocobenHocTH paGoTHl peocTaTa Thl MOXKelllb
OTMETHTb MNpPH cnocobaxX ero BKJIOYEHHs, NMOKa3aHHBIX Ha
puc. 62a u 626?

55. Ha pucynke 63 mokasana cxema LemnH, comepxKaiedt
HECKOJILKO OIHHAKOBHIX 3JIEKTPHYECKHX JIaMIOUYeK, BKJIIO-
YEHHBIX MapajjleJbHO NPYT HAPYry. YCTpOHCTBa ¢ TaKHMMH
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LelIIMH HCIOJIL3YIOTCS HEPENKO B KayecTBE pPEOCTaToOB, H
H Ha3bIBalOT J1aMNOBBIMH PEOCTATaMH.

CoGepH uenp H HcnbTall ee. Kak H3MeHsieTcsi cHlla TOKa
NpH H3MEHEHHH YMc/aa BKJAIOUEHHBIX (BBEPHYTHIX B MaTpPOH)

ONIHHAKOBHIX JIAMIIOYEK?

56. KakoBn npeuMyllecTBa JaMIOBOIO —o
peocTata, coOpaHHOroO no cxeme, MPHBEICH- )
HOH Ha pHCYHKe 64, N0 CPaBHEHHIO C JaM-

NMOBBIM peOoCTaTOM, CXeMa KOTOpOoro u3obpa-
XeHa Ha pucyHke 63?

57. B nabopaTopHH BO3HHKJAa He00X0- 9
JUMOCTb coOpaTh L€Mnb, NO3BOJSAILLYI0 Onl- Pric. 62.
CTPO H3MEHSITb YHCJO BKJIOYEHHBIX pE3H-

CTOPOB C ONHOro N0 ABYX, COCAHMHEHHBIX IGC/1el0BaTeabHO,
H HaoOopoT, ¢ AByx A0 opHoro. Ilpeasoxu cxemy uenu,

+oi@}- e S ”’%”2%3%”%&?”%

Puc. 63. Puc. 64.

NO3BOJIAIOUIEH OCYUIECTBJISITb TaKHE MEPeKJIOYEHHSI pe3H-
cTopoB. Ilo3aGoTbest 0 TOM, YTOOB BO3MOXKHOCTH BO3HIIKHO-
BeHHs1 K3 (xopoTkoro 3ambikanusa) Obla HCKJ/IOUEHA.

58. Ilpensnoxu cxeMy 3J€KTPHUECKOH LeNH, KoTopas
no3poJsfsa Ol HaOJsIOfaTH XHMIUECKHe NElICTBHSA 3J€KTPH-
yeckoro Toka. CJaelnyeT npelyCMOTpPeTb: a) BO3MOXKHOCTh
MJIaBHOTO HM3MEHEHHsI CHJBI TOKa B uenH, 0) BO3MOXXHOCTb
H3MeHEeHUs HanpaBJeHIs TOKa Ha oOpaTHoe.

Puc. 65. Puc. 66.

59. Ha pucyskax 65 u 66 mpMBemeHbl cxeMbl penei, Ko-
TOpble OBIIM MNpefJIoXKeHH YJeHAMH KpYyXKa B KayecTBe
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OTBeTOB Ha Bompoc 3anayn 58. Kakas H3 cxeM noJHOCTBIO
oTBeuaeT TpeGOBaHHMAM 3ana4yn 58?

60. Ha pucynke 67 mnoKasaHa cxeMa 3JIEGKTpHYECKOH
1enu, nospoJifioulelt Ha onsire y6eAHThLCA, YTO NMPH Mmapati+
JIEJIbHOM CO€AHHEHHH Pe3HCTOPOB

+ O 7~
CHJIa TOKa B MarHCTpaJibHOM IIpo-
1 BOJile paBHAa CyMMe CHJ TOKOB B
* +  KaxXKJIOM U3 BeTBEH.
INpensioxxn cxemy 3JeKTpHde-
- o— (A} 1= -
O/

CKOHl uemH, B KOTOpOil IJs IOCTa-
Prc. 67. HOBKH TOrO K€ ONbITa NpHMEHseT-
Csl BCEro OINHH aMIiepMeTp.
61. CoGepH 371eKTPHUYECKYIO LieNb [10 CXeMme, NOKa3aHHOI
Ha pHcYHKe 68, m HM3Mepb BOJILTMETPOM HamnpsiXKeHHe Ha
3ax1A1ax 3JEKTPIYECKOH J1aMIOYKH.

—r +
-———{+ V‘r- y +
——{l|ij}— e

Puc. 68. Puc. 69.

-
|

62. C pesblo NNABHOTO H3MEHEHHs] HaIpsSXKEeHHs B Ja-
6opaTopHO# npakTHKe npHOeraioT K noTeHIHOMETPHYECKOMY
BKJIIOUEHIIO peocrtaTa (cM. puc. 69).

CobGepn wuenb, H306park€HHYI0O CX€MaTHYECKH Ha pH-
CyYHKe 69, u gcnuiTai ee.

63. Ilpenyoxu cxeMy 3JIeKTPHUECKOH HENH ¢ JBYyMHA
3JeKTPOMAarHUTHLIMH  peJe, KOTOpble 10cje 3aMblKaHHs
ueny KJwoyoM OyAyT aBTOMATHUECKH NepekaoyaTb Apyr
npyra. Cob6epn H McnbiTall NpefJoXxeHHYI0 TOOOH Lenb.

64. Ilpennioxku cxeMy «MHraJKii» — TakoOH 3J€eKTpHuUe-
CKOil lend, B KOTOPOii MOCJi€ 3aMBIKaHHSl KJIOYa 3JEKTPH-
yeckasl JlaMio4kKa aBTOMaTH4YeCKH, 0e3 BMellaTe/JbCTBa ye-
JIOBeKa, TO 3aXXHraeTcsi Ha HEKOTOpOe BpeMsl, TO TacCHET.

CobepH W HcnbITall npensyioxeHHyio Toboii nemnb.

65. Ilpennoxu cxemMy 3J€KTPHYECKOH LienH, B KOTOpOM
3aMblKaHH€ KJoya MPHBOAHT K TOMY, YTO IB€ 3JIeKTpHue-
CKHe JIaMIIOYKH HAyHMHAIOT aBTOMATHYECKH MNepeKJIouaTbes,
T. €. IOOYEpEeHO 3aKHraTbCsl U racHyTh (Koria OxHa JiaM-
NOYKa OKa3blBaeTCsl BKJIIOYEHHOH, TO Jpyrass B 3TO BpeMms
BLIKJIIOYaeTcs, H Hao6opoT),
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Fne TakHe menH HaXOAAT HJIH MOTYT HaWTH NpHMeHe-
uue?

CoGepu m ucnuitafi pa3paboTrannyio To60H uenhb.

66. Ha pucynke 70 NpuUBOIHTCA CXeMa SJIEKTPHYECKO#H
ueny, obecneynBarolle#i aBTOMaTHYECKOe MooYepefHoe re-
pEKJIIOUEHHE TpeX JaMIOyYekK.
Cobepu uens M0 npejsiokKeH-
HOil cxeme U HcnnTail ee. [1o-
npoby#t oObsicHuTh paboTy

:

A5 1

§

1

|

| He
Hen. Hir®*

Bkaioun napaJsJjejbHo l}l wr

Kaxaoi u3 Jamnouek HI1, H2 K12 Lﬁ‘®—‘
u H3 xora Gbl 1o ofHoOM Jam- +_|:‘/ 42,2 [ #
NOYKe TaK, Kak 37O II0Ka3aHO — 7 AV oK
Ha TOM € PHCYHKE NYHKTH- -
poMm. Bce namnouku cienyer _I—_:[
PACMOJIOXKHTL B TOH NOCJIEN0- Lz ,'
BaTeJILHOCTH, KOTOpasi npuse- -
geHa Ha pucynke. Kak paGo- 6‘7_|_— = AA Ié’z
TaeT HoBas Henn? JIJIsl KaKHX T L1 |T+
nesell MOXHO €€ HCIONb30- +O© . L
BaTh? Puc. 70.

67. Ha pucyukax 71 n 72
H300paxKeHbl CXeMbl  OBYX
3JIEKTPHYECKHX (€eNeH, B KaXXIOod H3 KOTOPHIX BO3MOXHO
H3MepeHHe CHJB TOKa H HamnpsiXXeHuUsi ¢ TeM, 4ToObl NOTOM
BLIUHCJINTL CONPOTHBJIEHHE pe3nctopa. PaBHOLEHHB HAH
HeT 3TH Uenu?

Puc. 71. Puc. 72.

Ecan uenu He paBHOLIGHHH, TO KOTOpPYIO H3 HHX clle-
AyeT mnpH3HaTL GoJiee npeanouTHTesbHOR? B yeM 3axkiio-
yaeTcsl ee NpeHMYLIeCTBO Nepell APyroi iennbio?

68. Buinosmsisi 3afanue no pa3paboTKe LienH, npenHa-
3Ha4YEeHHOl JUIsi H3yueHHsI 3aBHCHMOCTH CHJIB TOKa B pe3u-
CTOpPe OT HanpsKeHHsi Ha HeM, KpYXKKOBLH-(H3HKH

4 K. B. Jlio6umose, C. M, Hosikos 44



NpenJoXHJH HEnH, CXeMBl KOTOPbIX NPHBECACHHI Ha PHCYH<

Kax 73 u 74. Kakas u3 ueneit 6oJee ynayna B pabore? Ilo«
yeMy?

+

Puc. 73. Puc. 74.

69. Ha pucynke 75 n3oOpaxkeHa cxema 3JEKTpHYeCKON
nend, NpeRHa3HaYeHHOH Jsl ONbITA, B XQAe KOTOPOro BO3-
MOXXHO yOenNTbcs, YTO HANpsXKEHHe, NIofLaBaeMOe Ha NocJje-
NOBaTeJILHOE COEAMHEHHEe Pe3HCTOpQB, paBHO CyMMe Hanps-
JKEeHHil Ha KaXXIOM W3 pe3HcTopaB. Kak MOXHO BHIOH3Me-
HHTb 3Ty Uenb, YTOGH TOT XKe ONLIT MOXHO OnIO NocTa-
BHTb, HCMNOJIb3Yys BCEro ORHH

BOJLbTMETP?
o O‘ ¥ 70. U3BecTHO, 4TO Bce MOH-

+ TaxHble, pEMOHTHble pabOTH
(;/) WIH TiepeKJIoYeHUuss B 3JEeKTpo-
~ annapatype MOXHO NpPOHIROXHTH
/. TOQJbKO OPH YCJIOBUH, YTO COOF-
BETCTBYIQULAS .LENb HJH CQOTBETs
Puc. 75. CTBYIOLIUH YUACTOK LenH 0HecTo-
yeHH W He HaxoAATCcd TNQJ Ha-
npsixKeHHeM.
B kako#i H3 ueneif, cxeMbl KOTOpbiX NpHBEAEHH Ha pH-
cyHKax 76 u 77, MOXHO pa36HpaTb MaTPOH 3JIE€KTPHUECKOMH
JIaMIIOUKH, a B KaKo#l Hesb3s? [louemy?

I

+

-0

O- e [o ST
[ g ® e :j
o O
Puc. 76. Puc. 77.

71. iMeloTcs nBa aMmepMeTpa C OXHHAKOBEIMHM Npefies
JaMH u3MepeHwuit: OQHH —HCIOETYeMHH, a Apyroi —obpas-
uoBsi (KonTpoabHhl). [Tpenyioxu cxemy 3JEKTpHYECKO#H
LenH, KOTopay Mu3BoJisita 66l CPABHHBATL TIOKa3aHHsA IBYX
aMnepMeTpuBTIpH PASIHIHBIX 3HAUEHHSIX CHJBLI TOKa B LIEIH,
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72. VmeoTcsT nBa BOJbLTMETpa C

OOHWHAKOBHIMH ITpEene+

flaMH H3MepeHHii: OfHH — HCILITYEMBIH, a Apyroi — o6Gpas«
1HOBHIAA (KOHTpOJbHHI). IlpensioXu cxeMy 3JIeKTpHUECKO#H
LleNnH, KOTOpasi Mo3poJisijia Ob CpaBHHBAaTb MOKa3aHHs JBYX
BOJIbTMETPOB MNPH Pa3JIMUHBIX 3HAUEHHSIX MPHJIOKEHHOro

K HHM HamnpsiXKeHHsl.

Tensl KpYyorKa.

B sadaue 73 u 8 pade nocaedyrouyux 3a0au Tebe
npedaaeaercs cob6pars U uUCNLITATL yenu, noOKAtOuae-
Mble K ceTu nepemennozo Toka ¢ Hanpsoceruem 220 B.
Taxue onbitoL #0O%#HO OenaTsv TOABKO € paspelienus U
no0 pyxo800CTEOM YHUTEAA (PUIUKU UAU pYKOBOOU-

Homepa 3alau, npednosaearouyux nposedente
onulTO8 € HenocpeoCTBeHHbIM nodcoeduneruesm yenet
K CeTu nepemenHHoz20 TOKQ, OTMetenb, 38e3004Kamu.

*73. CobGepn u wucnuTail 3/€eKTpuyeckile 1enn (cm.
puc. 78 n 79), kcTopbie CayXKaT IJs H3MepPeHHS 3HeprHH,

]
——

—J

 Ggees T 38

Puc. 78.

b

Pnuc. 79.

notpeCJsieMoil 3JeKTpHUECKHMH JamnoukaMu. Kakoii #3-
MepHTEAbHBIl NpHOOP BKJIOYEH B LEMNb, CXeMa KOrcpoil

npuBelleHa Ha pHCYHKe 797

*74. Tlpensnoxku cxemy ajeKTpHue-
CKOl 1leny, TnpelHa3HAaYCHHOH 4
NpPOBepKIl CHETYHKa 3JCKTpHUYecKOH
SHEePriil.

*75. MomHocTb  3.,1€KTPHYECKOTO
TOKa MOXHO H3IMEpPHTb KOCBEHHBIM Ny-
TeM, HampHMep Ha OCHOBAaHUH H3Me-
peHHii CHJIbl TOKa Il HanpskeHHs (cM
CPEINCTBEHHO, NHCMOML3Ysi BaTTMeT).

Ah——; U*

<] $%¢

Puc. 80.

. puc. 78), uaH Heno-
O3HaKOMBCS C TeM,

KaK BKJIOYACTCH BaTTMETp B 3SJCKTPHUYCCKYO L€lNb (CMa

puc. 80),
4*
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Cobepn nene no mpuseneHHoli Ha pHcynke 80 cxeme H
HcNbITal coOpaHHylo TOOOH Lenb.

[Tpumeuanue. BaTTMeTp HMeeT JBe OOMOTKH: TOKOBYIO
OOMOTKY, IIMeIoLyI0 He6oJIblloe CONpPOTHBIEHHE, H OOMOTKY
HafnpsKeHHs, CONPOTHB/JEHHEe KOTOPOii BeCbMa 3HAUYHTEJbHO.
BoiBonel 06enx 0OMOTOK, NOACOeAHHSIEMbie HeNnocpeACTBEH-
HO K OJHOMY H3 3a)XHMOB HCTOUHHKA TOKa, OTMeyaloTCcsl
Ha npubope cOOTBEeTCTBEHHO CHMBoJamu [* u U*.

*76. Ilpensioxu cxeMmy 3/IeKTpHYECKOH LenH, KoTopast
mMorJla Obl CAYXHTb AJis NpOBEepKH NOKa3aHHH BaTTMeTpa.

*77. Ha pucynke 81 wunsobpaxkeHa cxeMa KOMHAaTHO#
3JIeKTPHUECKOH NpoBOAKH. PacKpoil comepikaHHe CXeMBbl.

Cob6epy u HCNbITall pacCMOTpPeHHYI0 TOOOH 1ens.

7 o
nr
57 _ s
o 4 7 =] 53~
~220f (%Z) 777 | é
83 S84 il
o #E o= . . 1727
J/t..___" re I
A )
52 X! oy Sz
nr
AANXT
Puc. 81. Puc. 82.

*78. Ha pucynke 82 H3oOpaxKkeHa Cxe€Ma KBapTHPHON
3JeKTponpoBOAKH. Packpoil cogepKaHHe cXeMHI.

Cobepl H HCnbiTall paccMOTpeHHYI0 TOOOH 1emb.

*79. Ha 3anATHSIX PH3HUECKOTO KPYXKKa OJHH H3 KpYyXK-
KOBLUeB coOpaJ 3JeKTPHUECKYyI0 Lenb— MoJeJb NPOCTOH
KOMHaTHOfi npoBoAku. llenb cocrosinia M3 JIAMMOUYKH, IUTEN-
ceJIbHOH PO3€TKH U BHIKJIIOYATEJs.

[Ipu ucnbiTanHH penH OKa3aJiocb, YTO BLIKJOYaTeseM
MO2KHO OBIJIO BKJIIOUATb H BHIKJIOYaTb JlaMNouky. Korna xe
B LUTENCEJbHYIO pO3eTKy Oblla BCTaBJ/€Ha BHJIKA HAaCTOJb-
HOH JlaMNbl, TO OKa3aJiocb, YTO HACTOJIbHAsl JlaMna npH
BKJIIOYEHHOM BBIKJIOUATeJle He ropesa, 3aTO NEpPeBOJ. Bbl-
KJI04aTeJis B TOJIOXKEHHE «OTKJIOYEHO» NPHBOAWI K TOMY,
4yTO BKJIIOYaJHChb 06e JlaMNbl, HO TOPEJIH OHH NPH 3TOM Hé-
NOJIHBIM HAKaJIoM.

Haueptu cxemy nenu, coOpaHHOH KPYyXKKOBUEM. YKaxH,
Kaklie OWHOKH ObUIH OONyLIEHbBI WM INPH BHINOJHEHHH 3a-
paunsa. [IpuBean cxeMy MozesH KOMHATHOH NPOBOJAKH, KO-
TOPYIO KPYIKKOBLY HeoOXomHMO Obli1o coGpaTh.,
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80. Cobepu 1enH, CXeMH KOTOPHIX MpeACTaBJIeHH Ha pH-
cynkax 83—85. Y6eaucn, 4To ABHIraTeJlb MOCTOSHHOIO TOKA
Gyner paboTaTh BO BCeX CJyyasix: a) KOILa OH BKJIIOYEH
B CeTh IO CXeM€ C He3aBHCHMBIM BO30YyXKIeHHeM OOMOTOK
(puc. 83); 6) xorma oH BKJIOYEH B CeThb IO CxéMe C Moc/e-
JIOBaTeJbHBIM cOoelnHenneM 0o6MOTOK (puc. 84); B) Koraa

S2
. 87 .
Puc. 83.
36— o’
Puc. 84. Puc. 85.

OH BKJIIOYEH MO cXeMe C NapaJJieibHBM coefHHeHHeM o6MO-
TOK (pHc. 85).

81. OnuH u TOT xKe 3JEKTPHUYECKHH HBHraTeslb MOCTOSH-
HOTO TOKa B 3aBHCHMOCTH OT KOHKpPeTHHIX TpeOoBamHii Mo-
}eT ObITb BKJIOYEH B CETh 10-pa3HoOMYy: JHOO Tak, YTO €ro
oOMOTKH OyAyT COeQHHEHH NOCJeAOBaTeNbHO, JHOO Tak,
yTO ero oOMOTKH OyAyT COAHHEHb! MapaJJielbHo.

[Tpensnoxu cxeMy 3JIeKTPHYECKOl LenH, KOTopast NO3BO-
Jsna Obl GLICTPO NepekJiioyaTb OOMOTKH y»Ke BKJIIOYEHHOTO
B CeTb 3JieKTpoasHrartessi (00-

MOTKy SIKOpSi H OOMOTKY SJeKT- & ° T

pomarum‘a) ¢ nocjienoBaTelib-
HOIo COCONHHEHHSI HA NapaJuUiC/ib~ Ke
]
o= O—-o- l

Hoe u o6paTHo.

82. Kakune musMeHeHuss B pa-
00Te 3JIEKTPHUECKOro JBHraTef
(cM. cxeMmy Ha pucynke 86) mpo- Puc. 86.
H30HAYyT, €CJH  HOXH  me-
pekJiouaTtessi GyLyT MepeBeleHH B JApyroe Kpakuee MnoJo-
xKeHuer

83. Kakue n3amenenunst B pabore 3JEKTPHYECKOro JBHra-
Teas (CM. CXeMbl peneit Ha pHcyHkax 87 u 88) npousoHnyT,
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ecaH HOXH NeperJiouateneii OyayT niepeBelleAH B Ipyrod
Kpaiinee nojoxeHue?

+ 0] s

= Ol

Puc. 87. Puc. 88.

84. Ilpennoxu cxeMbl 3J€KTPHUECKHX Lenei, M03BOJSIOL
LIMX NPOH3BOINHTH:

a) peBepcHpPOBAaHHE ABHraTesisi NOCTOSTHHOTO TOKa (H3+
MeHeHHe HanpaBJieHHsi BpalllenHsl ero sixopsi Ha oGpaTHoe),
NyTeM H3MEHEHUsI HanpaBJjieHHss TOKa B 0OMOTKe sSKops,
KOria oOMOTKH ABHraTtensi cOelHHEHHl NMOCJIeNOBaTENbHO;

6) peBepcHpOBaHHe JIBUratesisi NOCTOSTHHONO TOKa MyTeM
H3MEeHEeHHs1 HanpaBJieHHsI TOKa B OOMOTKE 3JIeKTPOMAarHHTa,
KOrga OOMOTKH HBHraTeJisi COeNHHEHH INapaJJesbHoO.

85. {Ipeanoxu cxeMy 3JIeKTPHYECKOH HenH, B KOTOPOi
NepeKJioyaTesaH HCNOJb3YIOTCA IJisi PeBePCHPOBAHHS IBHTa<
TeJsi C OBYX pa3nHYHBIX MeCT (C ABYX Pa3JIHYHBIX MNyJibe
TOB).

86. TIpennoxu cxemy 3JIeKTPHUECKO# LienH, f103BOJISIO-
Ieil ¢ NOMOLLbIO NepeK.JaIoyaTeJed BKJAIOYATh, BHKIOYATH
H pEeBepCHPOBATb IBHIaTe b ¢ JBYX PAa3JIHYHHX [yJbTOB
ynpasJieHnsi (¢ ABYX pa3JIHUHBIX MecT).

87. CoctaBb cxeMy HeUH, RpelHa3HAYCHHOH sl AHCTaH~
HMOHHOTO ynpaBiieHdsi (GHILMOCKONOM, KOTOPHH cHabxed
JBHraTeJieN IS NPOTSKKH JUAPHIbMA.

HemoHcTpaTop HoOJXeH MMETb BO3MOXKHOCTH, HAXOASCH
y nyJibTa ynpasJieHHst BOJM3H SKpaHa, BK/AI04YaTh H BHKJHOe
yaTk JaMny B (HJIBMOCKONE H YNpaBlsTh OPOABHXKEHHEM
(nporskkofi) AuaduibMa, BO3Bpallasch IPH HeoGXOIHMO<
CTH K NOKa3aHALIM paHee KajapaM.

88. Uxoraa Ha npousBofcTBe BOSHHKAET HEOOXOAHMOCTS
B TOM, YTOOH He JONyCTHTb OJHOBPEMEHHOIO BKAIOYEHHS
ABYX IBHTaTesel (AU ABYX APYTHX KaKHX-JHOO yCTPOHECTE).
BrinojiHeHHE TaKOTO YCJOBHSI BO3MOXHO TOABKO B TOM Chy-
yae, €caM npu paboTe ONHOTO M3 JABHraTejied BTOpOH Oka-
spiBaeTcsl 38a6J0KHpOBAHHBIM. OCHOBHLIM TPEOOBAHHEM &
nono6AbiM aBTOMaTHYECKHM YCTpoficTBaM 3allHTH H 6J40-
KHPOBKH sIBJISIETCSt BhICOKas HalexHocTb HX paborsl. [lo-
STOMY lenb AOJMXHa paboTaTh Tak, 4ToObl HH ciayyahHhie
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nefictBust paboyero, HH NOJIOMKAa MeXaHH3MOB H T. H. He
MoOrad Obl CTaTb NPHYKNHOII aBapHHHOI CHTyauUMH, Xapax-
TEPH3YIOLIEHCH ONHOBPEMEHHbIM BKJIIOUEHHEM JIBHraTeJe.

Ha pucynke 89 nmpuBelleHa cXema 3JeKTpHUecKOH LemnH,
no3poJsirollleit 6/s0KHpoBaTb JI00Oii U3 IBYX IBHrareJeil
B TO BpeMs, KOrja Apyroii Asuratesb padotaer. llens, co-
OpanHasi no 3TOil cXeMe, yJIOBJETBOPSieT BCEM YCJOBHAM, O

+ 1 7 V24
0= O O——
T K13 _ 23
{

K12 K2.2

I i

W11 - ~J K27

74 K2
83 N

S7

T e

'_SWZﬂ
AN

Puc. 89.

KOTOpPBIX roBopIiljioch BHiIle. CobOepn W NCnLTail nens, Mpo-
cJielld 3a TéM, Kak OHa padortaer.

89. Ilepen kaxaAbiM H3 [ABYX HIrpaloLiHX HAXOAHTCH
NyJbT C CHTHAJABHOIl JaMnouykol H KJjawoyom. /1o Hayanaa co-
CTAAI3aHHS 00€ JaMIIOYKH JO/XKHBI YXX€ TropeTb. 3amblKas
KJIOU Ha CcBoeM MNyJbie, JI0OOH H3 Hrpaiolllx, B NMpHHUHIlE,
MOXeT BBLIK/JIOUHTL JAaMIOYKY Ha MyJibT€ CBOEro «NpOTHB-
HHUKa». B 3Toit nrpe nposepsercsa ObicTpOTa peaKUMH HI-
palolHX: WM MOAaeTcsl 3BVKOBOH MJIH CBETOBOIl CHIHaJ
(curnan mnomaer TpeTHi  YYaCTHiK COPEBHOBAHHH —
«cynbsi»). Ilo curnany «cyabn» Kaablil W3 HrpaloOLHX,
cTapasich ONepeiHTb CONepHHKA, BbIKJIOYaeT JAaMIIOYKY Ha
nyJabTe «nporuBHuka». OaHako OANH N3 UrpampllHX Npy
5TOM HeHn30eKHO HECKOJILKO 3amasibiBaeT ¢ peakuieil Ha
CHTHaJ M ... NPOHIpbLIBAET: HAa €ro MnyJbTe JaMnoyka rac-
HeT, a JIaMINouKa Ha NyJbTe €ro «npoTHBHHKA» NpOOJIKacT
ropetb, 3ano3jasuillii He B COCTOAIHIH BHIKJIOYHTH JlaM-
TNOUKY ¢«nobGennTean».

Ilpu Xenaunum nNOBTOPHTb COCTSI3aHKEC HrpaloulHe BO3-
BpalllaloT KJIOYH Ha CS0HX NyJbTaXx B HCXOANbE ICJOXKes
HHA,
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Ilpennoxu cxeMy Lenu Ha peJe W KJjwoyax, NO3BOJISIO-
U1YIO NIPOBOJHTDH ONHCAHHYIO UTPY.

Kaxk Oyner BuIrasimeTb CxeMa LeNH, €C/aH KJIOYH B Hed
OynyT 3aMeHEeHbl KHONKaMu?

90. C noMoubio nenH, cxeMaTHYECKH H300parkeHHOH Ha
pucynke 90, MOXHO NMPOBOAUTL COCTS3aHHSI Ha OLICTPOTY
peakUuHH, B KOTOPbIX y4aCTBYIOT ABOe copeBHymouuxcs. Co-
Oepu M HcnbiTai Lenb, coOpaHHyo NO NPUBEAEHHOI CXeMe,
Hem pabora s10i uenu oTNHYaeTcs OT pabOTH LenH, SB
Jsijollleiics OTBeTOM K 3aflaue 89?

-
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Pic. 90.

Kak npuaercsi mepenesaTb 3Ty HeNb NMPU 3aMeHE KJIIO-
yeil KHOMKaMH?

91. B 3anaue 42 peyb m1a O NYCKe U OCTAaHOBKE NBH-
rate/iss ¢ NOMOLIbID ABYX KHONOK. B npombilljieHHOCTH 4a-
CTO A/ ynpaBJjieHHsi paboTol ABHraTess HCNOJbL3YIOT TPH
KHOMKH, cHaOXeHHble HaANICAMI <BNepea», <«CTOm» |
«Ha3al». B3sB 3a ocHoBy Lenb GJIOKHPOBKH, paboTa KOTOPOi
Oblia paccMoTpeHa B 3afaue 88, pa3paboTaii cxeMy 3J1€KT-
pHYecKOli uemd, No3BOJfAIOLIe]l BKJIOYaTb, OCTaHABJHBATh
W peBepCHPOBaTb ABHUraTeJb C NyJibTa yNPaBJEHHS, HA KO-
TOPOM CMOHTHPOBAHBl TPH YKa3aHHbI€ KHOIKH.

92. CoctaBb cxeMy LeNnH, chyxalleil AJs Nnycka, ocTa-
HOBKH H pEeBEpCHPOBAHHS ONHOTO M TOTO K€ ABHIaTeNs ¢
ABYX Pa3/IMUHBIX MyJIbTOB ynpasJ/ieHHsl. B uenu HyxHo Hc-
MOJb30BaTb KHONKH M 3JIEKTpOMarHuTHole pejie. CoGepu
lenb Mo npesJoXXeHHOH TOOOR cxXeMe H HCNBTail 3Ty nens
B pa0ore.

93. CobepH 3JIeKTPHUECKYIO LENb IO CXeMe, NpHBENEH-
Hoii Ha pucynke 91. Kak Oyner paboraTp uenn, eciu Ha-
¥KHMaTb KHONKH B cjenylouleil nocjeaoBaTe/IbHOCTH:

a) S1, 82, S3, a 3atem S4,

6) S4, S3, S2, a 3atem S1I?
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C kakoili uesbi0 3Ty Ienb MOXHO MCNOJb30BaTh HAa
NMpakTHKe?

K12 K2.2
ki K2.7 ‘
S7 r”’li_“é k2 |53
32%\ A o ;?’2 {% 54
Puc. 91.

94, Cob6epu u HcnbiTail Lenb, cxeMa KOTOpPO#H npencras-
JieHa Ha pucyHKe 92. Yem pabGora JaHHOM LenH OTJIHYAETCS
oT paGoThl LeNnH, 0 KOTOPOH LlIa peub B 3afgauye 93?7

+ | w7 42
=7 ©o— &
~—_r A’/.J/ — \A’2.3
K12 #2.2
Ky K2.7
[ pr L x5 ZiI
. ¢ 17
s7 |82 v o2~ A s3 {4
: 0 O
Puc. 92.

95. B 3anauax 42, 85, 86, 88, 91 u 92 Th yxe nosHako-
MHJICSl ¢ LeNnsMH, B KOTOPHIX peJie ynpasJsili paboToii of-
HOrO HJIH ABYX ABHraTeseH. Tenepb npenctaBb Takyw CHTya-
IIHI0: B TBOEM pacCnopsikeHHH HMeeTcss TPH JBUraTens,
KoTopple TpebOyeTcss BKJKUYATb NOOYEPENIHO H BO BIOJIHE
Onpees€HHOM MNopsiike, a BBHIKJIKOYATb — OJHOBpPEMEHHO.,
PeannzoBath yKa3aHHbI€ yCJIOBHS ynpaBJieHusi paboTtoii Tpex
IABHraTe/Jieii MOXKHO, €CJIH BKJIIOYHTb NBHTATEJH B 3JIEKTPH-
YEeCKYIO LleNlb C TPeMS 31eKTPOMArHUTHHIMH pejie. Cxema 1e-
ny, u3o6pakeHHass Ha pHCyHKe 93, ynoBJieTBOpsieT IOCTaB-
JentbiM ycsoBHaM. CobGepn enb K npocyien 3a ee paboToi.
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Kagum ofpasom BHIIBUHYTHIE BBHILIE YCJIOBHUST peaJiHs
ByloTcs upH paboTte wenu?

27 Qler Uty

K12~ . K22~ .
KT ~ K271 ~ 3.7
o7 S2 S3
% | k7 k2 K3

4 o-;; ” I
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- O

Puc. 93.

86. CoctaBb CxeMy 37eKTPHYECKOIl LleMH AJs8 ynpasJies
HHA palbotoit Tpex nmurateseil. [Ipu 3TomM A0MKHO OBITBH
BLINOJIHEHO CJle/lyIolllee YCJOBHEe: BKJIOYAThCH 3JCKTPOIABH-
raTteJii JIOJKHbB B CTPOro ONpenesieHHOM nopsjike; MNpPH
npekrpaiesnd pabornl aBHra-

TeJe NopsitOK HX OTKJio4Ye- TS T — #2
HHA fOJ/KeH OBTb OOpaTHLIM — N -
NOpSANKY, NPHHATOMY NpH HX L ~\g27] U
BKJIIOYEeHHH. :IGB ;A
‘ —ae
||
TS T L 2y S
ECAN g G i
- o
o 83 #7 &4
S o1 #2.2 M
| K17 ! G D
K12 g + 06’2 —
S4 Py 4
,D-'.]Tl \l/_ Q
Puc. 94. Puc. 95.

97. PaccMOTpH cXeMBl ABYX SJIEKTPiiu€CKUX LEMNeH, npr-
BefeHHHle Ha plcyHkax 94 w 65. IloaGepn HeoOxomimoe
o6opyroBatine Jjsi cOOPKH 3THX Leneil it cobepH X,
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Kak paGoraer kaxnas u3 ueneii?
C Kakofi uenbio Moryr OMTh HCNOJb3OBaHH 3TH LenH?

~ ~ oM

| K13 +or - H2Z
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57 wr | 82 ~Z { T
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Puc. 96.

98. Kak pa6oTaeT uenb «KHGEPHETHYECKORO 3aMKaw,
CXeMa KOTOpPOro npHBeleHa Ha pHcyHke 96?2 CobGepu H Hcs
NHTal «KHOEpHeTHYECKHil 3aMOKX»,

V. 3SHAKOMHMCH T «<APHOMETHXKOR
H AJITEGPOR KHOIOK»

B cepenune XIX Beka HpiaHAcKHI MaTeMaTHK JKOpIK
Byar (1815—1864, oren H3BecTHOH#  MNHCATEJbHHMLLI
O.J1.Boitnuy, aBTopa pomana «(OBof») B .CBOMX Tpyaax
BNEPBHE H3JOXKHJ .aNNapat .HOBOH, J0 TEX .MQP HE H3IBeCT«
HOM ¢anrebpui», Ha3BaHHON aareQpoii .Jioruku. B aroil .ane<
rebpe oObeKTaMH SIBJISIIOTCSl BbICKa3HBaHHS, NJs1 KOTOPLIX
npUMeHHMB OyKBeHHBle U0D3HaYeHHs. DTHM BLICKa3HIBa«
HHSIM COIMNOCTAaBJISIIOTCS TOMBKO [Ba 3HaYeHHS: ONHO, €CJIH
BHICKa3bIBaHHe HCTHHHO, H .APYroe, €CJIH OHO JIOXHo. B aJ-
rebpe JIOTHKH, TaK € KakK M B oOH4YHOH aJrebpe, ecTh
(OpMyJIbl 1H.BaKOHLL.

B 11910 rony u3pecTHH Gu3uK Dpendecr -(1880—1933),
paGorasunfi .B 10 ;Bpemsi ‘B TlonArexHnyecKoM HHCTHTYTE
B IlerepGypre, yka3as Ha BO3MOXHOCTh NPHMEHEHHS -Ajt-
refps JIOFMKH TpH COCTaBiIcHHM CXeM uenell cemedonHHOR
craiian. He -ocTangBnnBasxch ‘CNELHANBHO ‘HA PacCMOTpe-
HHH anreOpul JIOrHKH (N0O03KETENbHEE YATaTENb “MOXKET
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cfeslaTh STO CaMOCTOSITeJIbHO, NMO3HAKOMHBIIHCh C JIHTepas
Typo#i, YyKa3aHHOX B KOHIE KHHTH), MBl OCTaHOBHMCH Ha
TOM, KaK aJjirebpa JIOTHKH HCIOJIbSYeTCsl NPH KOHCTPYHpOBas
HHH 9JIEKTPHYECKHX LeneRk ynpaBJIeHHS.

KHonka MOXeT HaXOHOMTbCS B JBYX COCTOSIHHAIX: JIHGO
OHA BOCNPpHHHMAaET CHTHaJ W HaxKaTa, JH60 OHa He BOCHPHs
HHUMaeT CHrHajla U He HaXaTa. B 3aBHCHMMOCTH OT TOro, Has
}aTa KHONKa WIM HeT, oHa Ju6GO 3aMBiKaeT Lellb, H TOTAA
JIaMNoOYKa TOpHT (€CThb CHrHaJ Ha BHIXOHE lenH), nbo ona
He 3aMblKaeT Lenb, M TOrAa JaMNOYyKa He rOpHT (CHUrHaA
Ha BBIXOHe OTCYTCTBYeT). JIOroBOpHMCHI COCTOSIHHE KHOIKE
(a cOOTBETCTBEHHO H COCTOSIHH® JIaMNOYKi) o6o3HayaTh TaKs

0 — curnan otcyTcTByeT; 1 — eurnan uMeercsi *).

JXenas nopyepkHyTb TOT (aKT, YTO AJIA KHONKH MJIR
JIaMIIOYKH BO3MOXXHbl BCErOo OBa COCTOSIHHSI M 4YTO Koraa
KHOMKa (JIaMNOYKa) HaXOAMTCS B OJHOM KaKOM-TO COCTOSi=
HHH, TO OHA B TO e caMoe BpeMsl He HaXOAHTCHA B IPYroM
COCTOSIHHH, NpHOEraloT K TAKUM 3alHCAM:

0 =1 (coctosinne 0 sBasieTcst OTpuyaruem cocTosiHUA [}
WHTAETCSsl: «HYJb — He eJHHHIA»);

1 = 0 (cocrosinue | sBasieTcs orpuyanuem coctosiHus Of
WHTAETCA: «€AHHHLA — He HYJIb»).

Ecnu nu o0na u3 IByX KHOMNOK, CO€JHHEHHHIX Mapalie
JieIbHO, He HajaTa (CHTHaJIOB Ha BXOLE UENH HET), TO HB
6yder cuenana W Ha BoiXone uenH (Jamnouka He 6yder 2o«
perv). CUMBOJIHYECKH 3TO 3aMHCHBAIOT TaK:

0+ 0=0.

Ecin ke Ha)kaTa uAu OofHa NepBasi, uAu ONHA BTopasi
KHOMKA, UAu HaXaThl 06e KHONKH OAHOBPEMEHHO, TO JiaM«
noyka GyneT ropeTb. ATO 3aNHCHIBAIOT TaK:

14+0=1;
04 1=1;
1+1=1

3nech, Kak U paHee, 0 U 1 — He yHCJIa, 2 CHMBOJIH COCTOfI-
HHl KHOMOK. 3HaK + B 3aNHCsX O LeNsX SIBJSIETCS CHMBO-
JIOM, YKa3bIBaIOIHM Ha MapaJijie/lbHOE COeIHHEHHEe KHOIMOK.

*) CumBosn O # 1 B paccMaTpPHBaeMOM H B MOCTEAYIOLWIHX CAYYanX
He ABJAIOTCA uYucaamu. Kaxnawii 13 3THX CHMBOJIOB JIHLIb ONHCHIBaeT
OAHO H3 JBYX BO3MOXHHX COCTOSIHHI KHONKH, KOHTAaKTOB peJe, LEMH,
NaMMNOYKH H T. 1.
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Ecsn KHONKH coenuleHbl NOCJENOBaTENbHO, TO, OTMEYas
3T0, MBl OyaemM HCNOJb30BaTh 3HAK YMHOXEHHSI (TOUKY).
I'oBopst B HanbHelilieM 06 «yMHOXEHHH» H «CJOXEHHH»,
MBI NON 3THMH cJioBaMH OyleM MNOHHMAaTbh He HEHCTBHSI C
YHCJaMH, a cnocoObl COeTHHEHHS KHOIOK.

JLJst Toro utoObl JlaMoO4yKa 3aropeJiacb NpH MocJiefoBa-
TEJbHOM COEINHHEHHH IBYX KHONOK, HEOOXOHMMO HaXaTb u

OHY, U Opyryio KHONKy. CHMBOJIHYECKH 3TO 3aNHCHIBAIOT
TaK:

Ecan e onHa M3 KHOMNOK He Ha)aTa, TO CHIHajla Ha
BuIXO/€ Lenu ne Oyner:

0-1=0
1.0=0

He Gyner cHrHajsla Ha BHIXOJC LeMH H B TOM CJyuae,
ecJiH u nepBasi, i BTOpasi KHONKH He HaXaTbL:

0-0=0.

B Tabuaunax I u II noxeemennl HTOTH Halueit Gecebl
06 «apH}MeTHKe KHOMNOK».

B o6nuHOii ajrebpe MB HMEEM HeJO C MHOXKECTBOM
nelcTBHTENbHBLIX yHceNn. BykBeHHble 0003HaueHHst TaM HC-
NoJib3yloTcs NJist 0603HaUEHHST IIePEMEHHBIX, KOTOphe (echH
HeT HONOJIHUTE/bHbIX OrpaHH4YeHHH) MOryT NPHHHMATb JIO-
6ble 3HAYEHHS H3 MHOXECTBa IEHCTBHTEJbHBLIX YHCEJ.

Ilpu nmocTpoenun «aare6pbl KHOMNOK» — TEOPHH 1eneld ¢
KHONKaMH (M pesne)— O6ykBamMH 0003HAyalOT HE YHCJa, a
COCTOSIHHSI KHOMOK, COCTOSIHHSI KOHTAKTOB peéJie, COCTOSIHHSA
JaMmnouek. B «anre6pe KHOMOK» Kaxjaas nepemennas, o6o-
sHaueHHast OykBoil, MOXeT NPHHHMATb TOJIbKO OJHO H3
nByx 3uayenuii: 0 wau 1. MHOXecTBO BCeX COCTOSIHHH
KHONMKH COCTOHT BCEro H3 JBYX 3JIeMEHTOB: «HaXaTa?»,
«He HaXaTa».

B «aJre6pe KHONOK» HAEHCTBYIOT INpOCTHie MpaBHJa H
3aKOHBI, KOTOpbIE BO MHOTOM CXOXH C MpaBHJIaMH H 3aKoO-
HamH o6biuHol asarebpol. [IpaBHia M 3aKOHBI «aJdre6phl
KHOMNOKY», aHaJIoTHUYHble MNparujaM H 33aKOHaM OOBIYHON
aqare6pul, npencrasienb B Tabaunue 111

EcTb B «ajre6pe KHOMOK» W Taklie MpaBHJIa H 3aKOHBI,
aHaJOTHYHBIX KOTOPHM HeT B OObluKoii anrebpe. TH npa-
BHJIa H 3aKOHH oTpaxKevn B Tabuauue [V,
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-~ Horo#t u cymecTBeHHON OCOGEHHOCTBIO «aJreGpH KHOs
HOK» $iBJISIETCS OTCYTCTBHE B Hefl KO3((HUHEHTOB H OTCYT»
CTBHe cTeneHeH (cm. mpaBmia 10 u 11), Buipaxenue a -+
~+ a4+ a (uhraercs: «a, HAH @, HAH @») O3HAuYaeT, 4TO TPH
ONHOBpEMEHHO JAeHCTBYIOIlHe KHONKHM CcOeNHHEeHb napaJ-
Jae/1bHO. OHH AeHCTBYIOT TaK Xe, KaK H OJHa KHONKA, YTO
H 3aNHCBHIBAIOT CHMBOJIHYECKH TaK:

a+a4a=aqa,

Brlpaxkenue a-a-a (4NTaeTCH: «a, H a, U @») O3Hauaer,
YTO TPH OAHOBPEMEHHO IAEHCTBYIOULHE, HaNpHMEp 2KECTKO
CKpenJeHHble APYT C APYroM, KHONKH COeAHHEHBI NOCJIed0-
BaTeqbHO, HO H B 3TOM cayyae TPH KHONKH JelCTBYIOT
TOYHO TaK 2k€, KaK OJHa KHONKAa, 4YTO CHMBOJIHUECKH 3allH-
ChIBaloT B (hopMe paBeHCTBaA:

a-a-a=aga.

Ewe oaHofi cyulecTBeHHOH OCOOEHHOCTbIO HOBOIf a.le
re0pbl siBJSIETCS CYlIeCTBOBAaHHE, KpOMe OMNEPalHH «CJ0xe-
HHsi» (OMepalHH «HJAH») H KPOMe OMNEpPaLlHH «YMHOACHHI»
(onmepaunn «H»), eUle OZHOH omnepauHH — «OTPHLUAHHA>
(onepauuu «He»),

OO6biyHass 3BOHKOBaf KHOMNKA (KHOMKAa ¢ HOpMaJbHO pa-
30MKHYTHIMH KOHTAKTaMH) 00ecncuHBACT NOBTOPEHUE JaaM-
NOYKOH CHrHaJa, NOCTYNHBUIETO0 HAa BXOJ LENH — Ha KHONKY
(cM. puc. 97a v 976). KrHonka Apyroro BHAa — KHONKAa C
HOPMaJdbHO 3aMKHYTHIMHM, HHauye TOBOpPs— C pa3MbIKalo-
LIHMH, KOHTAKTaMH, OyaV4H BKJIOUYEHA NOC1e10BaTe/]bHO C
JaMINOYKOH, JeHCTBYeT NPOTHBONOJOAHBIM 086pa3oM, oOHa
ofecneunBaeT OTpuyaHue NOCTYNHBLIErO Ha KHOMKY CHI-
HaJgaa (cM. puc. 97x n 973).

IiTepecHo, UTO Te e KHONKH MOTYVT «lOMEHATbCA» PO-
JAMH, €CJAH HX BK/JIIOUNTb HE MNOCJ€10BaTEeIbHO C J1aMIOu«
KaMHi, a NapaJieJgbHO JaMnodkaM (cM. puc. 976 — 97e).

PaccmorpeB BuumaTteabrno tadauuw 111 1 IV, merpyano
vOEANTLCS B TOM, YTO KaxAOMY OVKBEHHOMY EbLIDAKEHHIO
B HOBOH agareOpe MOmeT OblTb CONOCTaBJICHA Menb C TeM
HJAH HHBIM COETHHCHHEM KHONOK *) H onpexe’geHdHoe
npeaaoxKeHHe, B KOTOPOM 4TO-a100 yTBepxkKiaeTcs ILIH OT-
pHIlaeTcsl B CTHOIUGHIH KHOMOK 1 Jamncuki, Bepuo u o8-
paTHoe YTBEPXKAEHHE.

*) CkalaHHOe He OTHOCHTCA TOJIBKO K KHONKAaM, OHO MOZKET OhiTh
pPacnpocTpaHeno Ha KOHTAKTb pede H Ha BKIOYAIOLILE 1 3aMbiKalolHe
yerpoiicTsa /100050 ApYroro sHAaa.
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Puc. 97. Cumeon a o6o3nayaer Hajnuve (@ =1) HIR OTCyTCTBHE

(a = 0) curpana na BXOJe LeMH; @ M Q— COCTOSIHHA KHOMOK, [OB-
TOpPSIOIUHX CHIHaJ, INOCTYNHBIIHA HA BXOA LeNH; & — COCTOSIHHS KHO-
NOK, OTPHUAIOWMX CHTHaJ, MOCTYUHBUIHA Ha BXOA uend; ! — Hannuue
HJIH OTCYTCTHHE CHIHAJIa Ha BbIXOZE LeNH, COCTOSIHHA JIaMMOYKH.

OnpefleeHHOMY BBICKa3HBaHHIO (MpeRJoxeHH) 06
YCJIOBHAIX BKJ/IIOYEHHs] MJIH BBLIKJIIOYEHHSI J1aMIOYKH COOT-
BETCTBYeT BIIOJIHE OMNpeJlelleHHOe BbpaxkeHnhe B «ajrebGpe
KHOIIOK», KOTOPOMY B CBOI0 Ouepelb COOTBETCTByeT LeMb
CO BrOJHE ONpeHeseHHbIM COeJHHEHHEM KHOIIOK.
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OGpaTHMca K mpumepaMm, H TOTAAa BCE TOJBKO 4TO CKa-
ganHoe cTaHeTr 6oJjiee SICHBIM.

Npumep 1. Uto HykHO chenaTh, YTOOH BO BpeMs pa-
6oTH Ha npecce pyKH paGOTHHKA He MOrJH Gl IONacTh NOA
mpecc?

Kak npaBuyio, JMogH, 3HaKOMble ¢ (H3HKOM, HA 3TOT
Bonpoc oTBevyalT Tak: «HyXHO ycTaHOBHTb ¢oTopene, H
TOrfla nepeceyeHHe pyKo#l nmyuka cBeTa, maparoillero Ha ¢o-
f$03JIeMEHT, NOBeleT K OCTaHOBKe npecca». PellleHHe mnpa<
BHJIbHOE, HO OKAa3HBAaEeTCAA, YTO BCE MOXKHO CAENaThb NPOILE...
A xax?

Ecan npecc npuBoaMTcs B ABHXKEHHE OJIHOM KHOMKOM,
f0 BTOpass pyka OKaabBaeTcs cBo6oAHO#, M HecyacTbe
snoJsiHe Bo3MoxHo. HyxHo cpenatsh Tak, yToObl AJsl nmycka
npecca TpeboBaJioch Haxumarb 0ee kHonku W 4TO6H B
flycKe npecca yyacTBOBajJH 00s3aTe/IbHO H NpaBasi, H Je-
Basi pykH pabouero.

YenoBue nycka mpecca chopmysHpoBaHo B ¢opMe BH-
€Ka3blBaHHS, KOTOpOe ajire6panyecKH MOXHO 3alHcaTb TaK:

p=a-b.

ITo BLIpaxKeHHe O3HauaeT, uyTo npecc 6ynmer paborath
fp = 1) TONBLKO NpH yCcJOBHH, 4TO OYAyT HaXaThl U nep-
Basi KHONKa (a = 1), u Bropas y
KHonka (b =1). Jloruyeckoli 4B (}
€BsI3Ke «H» COOTBETCTBYET B «aJl- s
rebpe KHOMOK®» 3HAaK <«yMHOXe-

HHSA», a B 3JIEKTPHYECKHX Iie- i 'jDé
X — NocJieloBaTe/ibHO® COEAH- =~ g 57 52
HeHHe KHOMoK. CooTBETCTBYIO+
llasi uenb Npe/icTaBJieHa cXeMa- Puc. 98.
THYECKH Ha pHCYHKe 98.

NMpumep 2. Konaykrop TpamBallHOrO BaroHa MOJIXKeH
HMETb BO3MOXKHOCTb MNOAAaBaTb CHCHAJl BaroHOBOXXAaTOMY
C TpeX pasJHYHBIX MecT B BaroHe. Kako#l nomxkHa OuTb
CXeMa LeNH co 3BOHKOM?

Chavyana chpopmynupyeM yc/iOBHS MHaue, ynoTpeGHB JI0-
IMYECKHe CBSI3KH: 3BOHOK JOJKeH paborats (z2==1) wau
KOrla HaXaTa nepBasi KHonka (a == 1), yau Koraa HaxaTta
BTopast KHONKa (b = 1), uau Korna HaxaTa TPeTbsi KHONKA

(c=1). CootserctBylolee asre6panueckoe BHIPaXKeHH@
HMeeT CJeAYIOLHH BHJT:

z2=a+b+oc.




Bux BupaxenHs (a mepeMeHHHe B HEM COEJUHEHB! 3HA"

KaMH -+) rOBOpPHT O TOM, YTO KHONKH JOJXKHH ObITh COe<

IuHeHHN napaJjgennno. OcTaeTcsi HAUEPTHTH CXEMY SJEKT<
puyeckoii uenu (cM. puc. 99).

Sy . TMpumep 3.O6paTHMCs BHOBb

+ z { . ] . l , ¥ 3anaue 35, B KoTOpOIl TpeGo-

BaJIOCh NPEJLIOKHATL CXEMY LEnH,

OO3BOJIAIIOLLEeH BKJIIOYaTb H BHI+

KJ109aTh OJAHY H Ty Xe JaMnoy-

Ky € JOBYyX pPa3JaHuHEIX MeCT

Puc. 99. (nyabToB ynpaBnenus). HroOH

pPEeUIHTb 3Ty 3aljauy CPeACTBaMH

«anre6pH KHOMOK?, CHayaJla HeoOXOAHMO YCJIOBHS BKJiOYEes

HHSl JIAMIIOYKH BbLIPA3HTb BHICKAa3LIBAHHEM, B KOTOPOM HCw
NOJB3YIOTCSA JIOFMYECKHE CBSI3KH «H», CHJH® H <HE»,

[Mycts KHONKH Ha mnyJbTax yopaBJeHHsl He HaXaThll
JlaMIo4yKa NpH 3TOM He ropuT. Jlammouka JioJKHaA 3aro<
peThcs NpH YCJNOBHUH, YTO uAy (Ha)KaTa KHONKA HA OEpBOM
NyJbTe U He HaXaTa KHOODKA Ha BTOPOM &ydsbre), uau (He
HaXkaTa KHOMKa Ha NepBOM NYyJibTe 4 Ha)aTa KHOMKa Ha
sTopoM nyJsibte). Ha sispike «aare6pnl KHOMOK» 3TO Xe Ca-
Moe MOXHO 3amHcaTb Tak:

{=aq-bt+a-b.

[IpaByio yacTb 3TOro paBeHCTBAa YHPOCTHATL MaTeMaTH«
YyeCKM HeJb3s. 3HA4YHT, OcTaeTcd H300pa3HTh CXeMaTHYEeCKH
3JIEKTPHYECKYI0 Lleflb, COOTBETCTBYYOULY™® NPHBERECHHOMY
BbipaXKeHHIO. B cOCTaBlieHHOe HaMmsl BulpaxesHe BXOEAT
CHMBOJIH @ M @, b U b, KOTOpLIe MOXKHD DOHHMATH KaK CO-
CTOSIHHS YeThIpeX KOHTAKTHHIX flap ABYX UepeKA{ovaiomux
ycTpoiicTB: @ H b. B KavecTtBe TaKHX TIepeRKNOYaOmUX
YCTPOHCTB MH MOXEM B3fITb ABE «CAOKHHE» KHONKW @ H b,
Kaxk/lafg H3 KOTOPHIX COCTOHT B CBOIO OUepefib H3 EBYX
CTHIX KHONOK, IKE€CTKO COeNHHEHHHX Apyr ¢ apyrom. Ilpu
9TOM OHHA M3 TPOCTHX KHONOK, BXOASILHX 8 LEPEKAI0Yai0+
uee yCTpOiCcTBO (€CAOXKHYIO® KHONDKY), UMEeT SaMBKaio+
mue (HOpMalbHO pPa3OMKHYTHi€) KOHTAKTH, a Jpyrasi €O«
OTBETCTBEHHO — Pa3MHKaiolllHe (HOPMAaNLHO 3aMKHYTHE))]
kotTagTH. [Ipn sTOM OGecneunHBaeTcA OAHOBpEMEHHOE BO3<
JleficTBHe ONHOIO H TOrO K€ cHrHana ua obe upocTHe
KHONKY, CKpPelJieHHbIe APYT ¢ APYrOoM. DAeKTPHUECKan iiens,
NOABOCTHIO OTBEYAOIAs YCIAOBHAM 3alaud, NPEeACTaBJeH<
HHM C NOMOLIbI0 anre6paHyYecKoro BHPpaXKEHHH, CXeMaTH<
yeckn H306paxeHa Ha pucyHke 100a,

S7 82 83
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CgpemnyieBHHe IpYyr ¢ APYroM KHONKH KOHCTPYKTHBHO
MoryT ObiThb BbiNoJiHeHW mnpolle. Cxema, clejansas ¢ yue-
TOM BO3MOXKHBIX YNPOLLEHHH B KOHCTPYKIHMH «CJIOXKHBIX»
KHONOK, NoKa3aHa Ha pHcyuke 1006. Herpyauo 3amerTn,
YTO MNOCJEAHAA cXeMa oueHb 6JH3Ka K cxeme LeMH, MpH-
BEJeHHOH B KauecTBe OTBeTa K 3ajaue 35 (cM. puc. 1196).

% O @1 +o @l
&7 > . 3 T‘v
Y 52 Lo
g ?
Puc. 100.

IIpumep 4. Bepuemcs Kk 3anmave 50, MO YCJOBHIO KOTO-
poit Tpe6oBaJsioch MPeNOXKHTb CXeMYy TaKOH 3JeKTPHYECKOi
Leny, colepxxalled JaMOoyky 4 NsATb KHOMOK, YTOOH JiaMm-
IIoYka 3aropajiacb TOJbKO TOria, Korga OyAyT Ha)KaTbi
kHonku S/ u S4. Pewium 3Ty 3apmavy, Mcrnoab3ys anmapar
«aJireOpbl KHOIOK».

CHavana 3anullleM YCJOBHS BKJIOUEHHS JIaMIOUKH,
ynoTpeOHB JIOTHUECKHE CBSI3KH: JaMIIOuKa JIOJIXKHa 3aro-
peTbesl, Korna OyAyT Ha)KaThl & NepBasl KHOIKA, U YeTBep-
Tas KHONKa, u He OyleT Ha)kaTa BTOpas KHonka, 4 He Oy-
JIleT Ha)kaTa TpeTbsl KHOMKA, 4 He OyleT HaxKaTa nOsaTas
KHOITKA.

Bce mnepemennble, o0003HaualoulHe COCTOSHHA KHOIMNOK
'(nockoJbKY B chioBecHOll (opMyJ/IHPOBKE YCJIOBHAI BKJIOYe-
HHS JaMIoykKH ynoTpe6Gsieda cBfi3ka «H»), B anreGpauye-
CKO€ BbIpaikeHHe [’ yCJIOBHA BKJIOYEHHSl JIaMIIOUKH BOK-
LYT COeNIIHCHHbIE 3HAKAMH «yYMHOXKeHHA»:

I=q-d-b-¢-é.

Yeprourxu (3HaKH OTpuyaHusi) Hal NepeMeHHbiMH b, ¢ H
e MOCTaBJCHB [OTOMY, YTO COOTBCTCTBYIOLUIE KHONKH He
cjlefyeT HaXHMaTb, €CcJH HMET B BHIY BK.JIICUHTb JaM-
nouky. OJHOBpeMEHHO yepTOUKH YKa3blBalOT Ha HeoOxoal-
MOCTb BblOOpa KHOMOK C HOPMaJbHO 3aMKHYTBIMH KOHTakK-
TaMH.

IlpuBenennony ajire6panyeckoMy BbIpasKeHHIO COOT-
BeTCTBYeT 3JeKTpHueckas wuefb C JaMMOOYKOH M NATHIO
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KHONKaMH, COeAHHEHHBHIMH MNOCJeAoBaTeNbHO (CM. OTBET K
3anaue 50, puc. 133a).

A kak OuiTb, ecii B pacrnopsiKeHHH cOOHpalollero uemb
HaXOAATCA TOJIbKO OOBIUHBIE 3BOHKOBBE KHOMKH — KHOMKH C
HOPMaJibHO Pa30MKHYTbIMH KOHTakTaMH? [lpu3oseM na mno-
Mollb «aarebpy kHonok». [To npasuay 16 (cM. Tabauny 1V)
BMECTO BbIpaxKeHus

l=a-d-b-c- &
MOKHO HamiicaTb BblpazkKeHHe
l=a-d-(b+c+e).

HoBoMmy BHIpakeHnHIo COOTBETCTBYET M HOBasi Lenb (CM.
puc. 1336), neiicTByolllas TOYHO TaK Ke, KAaK H Mpejbl-
Ay1iasl.

Hy, a mMoxHO sin HaliTH Takoe pelleHHe 3afayH, KOTAa
Bce KHOMNKH OKa3aJiich Obl cOeHHEHHLIMH MapaJijiesibHO?
H na 3T0T BOnpoCc MONYYHTH OTBET MOMOXKET HaM «ahrebpa
kHonok». [lapannenbHoMy coeanMHEHHI) KHOMNOK COOTBET-
CTBYeT Takoe ajireGpaHuecKoe BHIpaxKeHHe s [, B KOTOPOM
BCce nepemeHHble B MPaBOi 4YacTH coefHHEHBl 3HAKAMH «CJIO=
KEHHUSA».

' |
"l e |7 e

B N

7 152 |83 |S4 |86

& ﬂDQI

Puc. 101.

[IpumenuB npasuJia HOBOR 1Js1 Hac ajarebpol, mpeobpa-
3yeM BbipaxKeHHe

l=a-d-b-¢-e.
Ilo npaBuny 17

a-d-b-c-é=atd+b+c+te.

YuTss npaBuJIO ABOHHOrO OTpHUaHHMA (npaBwio 13), MH
MOKeM HalHcaThb:

l=a+d+b+c+e

DToMy BLIpaXXEHHI0 COOTBETCTBYET LeMb, CX€Ma KOTOPOH
nsobpaxena Ha pHcyHke 101.
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CnoBamH copepxKaHHe MOCJEIHEr0 BHIPAXKEHHS MOXKHO
fNepelaTb Tak: /s BK/JIIOYEHHA JaMIOUYKH BHHKHH B peKO-
MEHNAUHIO «He HaXuMaTb KHONKy S/, uau He HaXKHMaTb
KHONKY S4, uAu HaxXaTb KHONKY S2, uau HaXaTb KHONKY
S3, uau naxatb KHOMKY SH» H, yuTs, uTO Hal Bceil npaBoi
YacTbl0 CTOMT 3HaK OTpHUaHus (uepra), nocTynu Haobo-
pPOT — HaXMH Te KHOIIKI, KOTOpble PEKOMEHJOBaJ0oCh He
HaXKHMAaTh.

VI. PELHAEM 3AJAYH, NTPUMEHSASA
«AJITEBPY KHOIIOK»

99. B sanmaue 23 TpeGoBajoch NMPeNJIOKHTb CXeMYy LENH
¢ IByMA Jiamnoykamil K IByMAa Mnepekawuatenamu. Llenb
MOFJia CJYXKHTb LISl HTPbl JBYX LIKOJBbHHKOB. Tenepb Hyx-
HO pa3paboTaTh cXeMy HOBOIl UemH, colepKalleid KHOMKH
H OIHY JaMIIOUKy M Aalouieli BO3MOXHOCTb HrpaThb B Ty XKe
Hrpy, O KOTOpO#i 1J1a peyb B 3afaue 23: ecau oba urparo-
LIKMX [0cje NOJauH¥ CHrHaja <«cylbeil» Ha)XMYT Ha CBOHX
nyJbTax OJMHAKOBblE KHONKH, TO JlaMMOYKa JIOJKHA 3aro-
peThcsl, B BbiMrpaBluiM OyleT cyuTaTbcs MrPOK 1; ecanm xe
HrpawUlie HaXXMYT pa3Hble KHOMKI, TO JJaMIOYKa OCTaHeT-
cA HeBKJIOYEHHOM, H BbIMTPaBIIKM OyJIeT CUMTaTbCAA MIPOK 2.

Kak OyzneT BouirjsigeTb ajareOpanueckasi 3alliChb YCJOBHI
pa6otel uenu? M3o0pa3n cxeMaTHueckH MPeJOXEHHYIO TO-
OO0 3JIeKTPHUECKYIO 11eMNb.

100. OnHa cekuusi aBTOMATHUECKOH Kamepbl XpaHeHHS
HacuuTeiBaeT 9 siueek. Ecan xotsi Obl o/lHAa H3 siyeeK CBO-
6oJiHa, TO HaJ ceKlldel FOpUT 3eNeHas JlaMNouKa.

[Ipensoxku cxemy uemnil, obecneulBalolleidl cHrHalin3a-
IHI0 O Hanuulli XOTs Obl OZTHOTO CBOOOAHOIO MECTa B CEKe
LK1 aBTOMATHyecKOil KaMephl XpaHeHHS.

101. CoctraBb cxeMy 3JIEKTPHYECKOH ULeNH, MO3BOJISIOs
el ynpaBJaTb paboToOil Tpex ABHrateseid. YuTH, uTO KaxX-
Jiblii IBUraTe b JIOJi2KeH BKJIOUATbCA K BLIKJIOYATLCSl He3a-
BIICHMO OT APYrux ABUrarteJsieil. Llenb noJixkna Takxe no3po-
JATbL BKJIOYAaTb M BBIKJAOYaTb JiloOble JBa JBHraredis
OIHOBPEMEHHO HJIK Jke Bce TPH nBuratenss Bmecte. McTounuk
ToKa s Bcex napurateJeii 6epercs oauH W ToT xe. Llenn
JI0JIXKHa, KpOMe TOro, obecneyrBaTb MOsIBJIEHHE CHrHala
(moJikHa 3aropaTbCsl CHTHaJIbHas J1aMIOyKa) B TOM cJiyyae,
Korjza paboTarT HMEHHO JBa KakHX-1100 ABHraTtejs.

102. [IpeasoxH cXeMy 3JeKTPHYECKOH LeNH, MO3BOJIAKO-
el caepgMTb 3a paboTOH Tex ke Tpex HABHraTesell, o
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KOTOpbIX IlJ1a peub B mnpeawinyiueii 3anaue 101. Ycnosns cur-
HaJ H3auHH QOJIXKHBI ObITb HOBBIMH: Llenb J0JXKHa obecrneyH-
BaTb MOsIBJIEHHE CHrHaJla TOJbKO B TOM cJiyyae, Korna pa-
Gotalor He OoJsice nBYX M3 Tpex ABuratesieil. MHaye rosops,
CHrHaJibHasi JlamMnouyka JOJ2KHa 3aropaTbCcfl IpH YCJIOBHH,
yTO 60 paboTaeT n1000# OLHH ABHraTeb, JHOO paboTaloT
ONHOBpPEMEHHO Jilo0ble 1Ba ABHraTte.s.

103. Lleny ynpaBaenus pabotoil Tpex JABurarteJeil
BO3bMH Ty XK€ CaMmylo, 0 KOTopoil 1sia peub B 3afaue 101,
Paspaboraii cxemy unenH, no3sossioulei oCcylecTBAATb Ta-
Kyl0 CHIHaJH3alHIO: CHTHAN JIOJIZKeH [oABAATHCA TOrAA,
Korjla paboTaioT He MeHee yeM JIBa M3 Tpex IBHrareJef,

104. das nabaofienHs 3a paboToil Bce Tex e Tpex ABH-
ratesieli, 0 KOTOpPbIX Llna peub B 3agaue 101, npenjoxku
CxeMy HOBOIl HenH CcHrHaJH3auuMH. B HOBOH uenu nBe CHr-
HaJbHBIE J1AMIIOUKH AOJIXKHH [3aEaTb TOUYHYK HHGOpMALHIO
0 KonHuecTBe paboTalOLIHX JABHrarteJsed.

105. KoMHTeT cOCTOHT M3 yeTHpeX u.JiIeHOB, OIHH K3
KOTOpBIX siBNseTCs npejacenateneM. [lpensoxH cxemy 3jiekT-
puqecxoﬁ genn aadg «MallldHbl roJioCOBaHNUA», NOKa3LiBalo-
el pesvabTaTel rojiocosanis. Kasauii U3 uyjeHOB KOMil-
TE€Ta, ec/M OH COIJIaceH ¢ MpedJaOKeHHEeM, HaXKHMaeT KHOI-
Ky. Jlamnouka [o.1HA 3aXKHraThesd TOJILKO B TeX clyuasx,
€c/H 32 npepJoxeHHe nogaHo OOJBIUIHHCTBO TOJIOCOB, HJAH
€cJH ronoca pasjeqialch MNOPOBHY, HO 3a npelliloXKeHue
noziaH roJjioc npejcenareis.

106. [Ipepnoxkn cxemMy mnend MalUHHK, MNO3BOJSIOLIE
NPOBOJIHTbL FOJIOCOBAHHE B KOMHTETE, HacullTbiBalolleM [AThb
yneHoB. JlaMnouyka f0OJAKHa 3aropaThesl JHIIb B TaKIHX CaYy-
yasix, Korna npemjaoxense cobpajo OONBbLIHHCTBO IOJIOCOB
YyJjieHOB KOMUTeTa.

107. JKiopu cocTounT H3 mnpeicefartenss W yeThpex uJe-
HOB. PellleHne cuuTaeTcsl NPUHATLIM, €CJAH 32 HEro mnporos
JocoBao OOJLIIMHCTBO COCTaBa »IODH — He MeHee Tpex
yejiosek. [Ipeacenateqab HieeT NpaBoO BeTO: pelleHHe He
npHHHMaeTcs, ec/i npelcenartedb NporoJocoBals APOTHB
Hero. [Ipexnoxn cxemy LenH, NO3BOJAIILEH aBTOMaTH3II-
poBatb rosocoBahue B xkiopH. Ilpeanonaraercsa, yro npen-
celateJieM H JIOOBIM H3 YJCHOB KIOPH IOJIOCOBAHHE — [0+
Jlaya rojloca «3a» — OCYLUEeCTBJSieTCA HaxaTHEM Ha KHOIIKY.
B cayuae mpuHATHA pellcEust JHOJI2KHA 3aroperbcs Jiammou-
Ka, cHrHaJiusupylouias o6 3rou.

108. OaHa u Ta ke Ja)NcIKa A0JXKHA BKJAIOYATHCA HIH
BLIKJIOYaTbea ¢ JIIOOOro U3 Tpex MyJbLTOB YIPaBJieHHs, Hes
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8aBHCHMO OT TOro, B KaKoM OJHOM H3 NBYX OHRCHPOBAHHBIX
NOJIOXKEeHHH HaXOAATCS KHONKH Ha JApPYrHX NYJibTax yhnpab-
JIeHHs1 (HCMONb3YIOTCS KHOMKH ¢ caMO(HKCauHeid W ¢ BO3<
BpaToM B HCXOIHOE TIOJIOXKEeHHE [ocjie HOBTOPHOIO Has
XKatus).

CKoHCTpyHpYy# Lenb, OTBeyalollylo NpHBeJeHHHM Tpebo-
BaHHAM.

Kak no-tsoeMy 6GyneT BHIJISLETb CXeMa 3JIeKTPHYECKOMH
Llen#, Korga BMecTO TpexX NYJbTOB yNpaBJeHHs1 Heo6X0oaHMO
Oyner HcnoJb30BaThb 4YeTwlpe, nATb, a MOXeT OBITL W eLle
GoJipllle NyJILTOB?



OTBETHI

1. BykBoit S Ha pucyHke 25 o6o3HaueH KJwo4, OyKBO#
G — OaTtapes rajbBaHHYecKHX 3JeMeHToB (Oartapes Kap-
Mannoro ¢onaps), a OykBoir H —Jjamna HakajaHBaHNfA.
CoexauniiTenbHbe NPOBOJIHHKH Ha cxeMax H300paxkaloTc
JHHUAMH; OykBedHble oOo3HaueHNs JJs HIX He MOplime-
HAIOTCA.

2. Ha pucynkax 25 u 27 npeactaBsieHBl CXeMbl Lenew
KapMaHHbIX 3JekTpuueckix ¢oHapnkoB. CxeMbl Lenei oT-
JIualoTca Apyr ot apyra (ecan Tbl HabawoAaTelleH, TO, KO-
HEUYHO, 3TO YyXKe 3aMeTI1) TOJLKO NOJSIPHOCTbIO BKJIOYEH=
HbiX Oartapeii ssnementon. OnHako OTJH4YHe OAHON ULenH OT
Ipyroii B JaHHOM cJiyyae He fIBJISIeTCA CyLieCTBeHHbIM: o0e
uenu paboTaroT OIHHAKOBO.

3. Hakan snamnoukd B Uelld, NPEACTABJEHHOH Ha pHs
cyHke 27, Oyner 6OJbLIMM, yeM Y JIaMOOYKH B Lemi, H30-
6paxkeHHOH cxeMaTHYecKH Ha pHCyHrRe 28 (3TO cnpaBeln-
JIHBO JUJIS1 cJlyyasi, KOTjJa Bce JiaMnoukH ofuHakosel). [locne
TOTO, KaK OJlHA M3 Jiamnouek OyaeT BLIBEpHYTa, uenb (CM.
pHc. 28) pa3oMkHeTcs; MO3TOMY MPEKpPATHTCA ropeHHe BTO-
poii, HEeBLIBEPHYTOI JaMMNOUKHK. JlaMmouky B uend, u3odOpa-
JKEHHON Ha plicyHke 28, coellMHeHBI nOcJefOBaTeJbHO.

4. B 3TOM cJlyyae o6e JIaMIIOYKH TOPAT HOPMaJibHbIM Ha=
KaJOM, W BbIBHHUKBaHlle OAHON H3 HHX He BelleT K mNpeKpa-
IeHHIO TOpeHHs npyroi. JIaMnoykH B nenH, cxeMa KOTOPOi
npexacTaBjeHa Ha pUCYHKe 29, coelHHEHB! NapaJulelIbHO.

5. 3BOHKOBbBIE KHOMKH COENHHEHbLl MapalineNbHO (CM.
puc. 30). Jlammouyka 3aropuTcsi Npd ycjOBHH, yTo Oyner
HaxaTa uau kHonka S/, uau kwonka S2, uau obe KHONKH
SI1 n S2 6ynyT HaXKaTLl OHOBPEMEHHO.

6. 3BOHKOBHIE KHONKH COE/IHHEHbl NMocjeaoBaTeNbHO (CM.
puc. 31). Jlamnouyka 3aropuTcsl TOJALKO MNPH YCJOBHH, YTO
OynyT HaxKaTw u rnepBasi, u Bropaa KHonku. Llenu, n3obpa-
xeHHble Ha pucynkax 30 u 31, oTanuyawTcs cnoco6oM co-
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einHeHHsl KHOMOK. Panee, B 3amayax 3 u 4, paccmaTpHBa-
JIHCh TI0C/Ie0BaTe/IbHOE K Mapai/iesbHoe COedHHEHHs JlaMIl
HaKaJHBaHIIA.

7. Tpu BO3MOXKHLIX Ba-
pHaHuTa coelHHEHHS 3aXKHMOB
npeiacTaBieHbl Ha PHCYHKe
102.

8. Yetnipe 3axuma Tpems
NPOBOJHHKAMH MOXKHO coOeJi-
HUTb LleCTHAALATbIO Pa3JiHi-
HeIMIL enocobamu. [Ilatb u3
HlecTHaauaTH cNocoboB MOKa-
3aHbl Ha pHcyHke 103.

9. BoamoxkHbie BapHaHTHI
OTBETOB K 3ajlaue MpejcTaB-
JeHbol Ha pHcyHkax 104a—
1042. Ha nepBbIX IBYX pHCYH-
Kax [0Ka3aHo, KaK cJenyer
COEIHHHTb 3aXHMBbI, YTOOH Puc. 102, Puc. 103.
TOK 4Yepe3 pe3dcTop Obl1 Ha-
npasJied OT 3axKuMa A K 3axXuMy B; Ha moc/ielHHX ABYX —
OT 3axuMa B K 3axHMy A.
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Puc. 104.

10. MoXHO BK/IOUHTb: MJIH TOAbKO Jamnoyky HI (k-
yom S/), HIH oJHOBpeMeHHO JnBe Jammnoukd H3 u H2
(knroyoM 'S2), unH Bce TpH JiaM-

noukd HI, H2 u H3 (kaouamu S/ /l Q7
H S2). Q—1
11. Cxewma 3jiekTpIlyeckofl uens, | 7z 1
COOTBETCTBYIOIIlEH YyCJIOBHAM 3ajia- + -
yH, NpuBeiena Ha pucyHke 105. - °
12. /IByxnoJiocHblii nepekJioya- Puc. 105.

Teab (cM. pHc. 36) HMeer liecTb
3aKMMOB: J1Ba 113 HHX COeIHHEHBl C OCHOBaHHSIMH HOXeH
liepekJiouaTessi, a ueTbipe — ¢ «ryOKaMH», B KOTOpbi€ MO«
IYT BXOJIHTb HOXKH MepekJouareis.
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Ecnn ucnosb3osath ABa 3aXKAMa: OAHH — CBA3aHHHIY C
ONHHM K3 HOXefl NepekJilouaTtess, a APYyroil — cBA3aHHBIA
C OJHHMH M3 JBYX <«Ty0OK», B KOTOpPHle MOXET BXOAHTH
STOT HOX, TO HABYXMOJIIOCHBI NepekJioyartesan Oyaer ciy-
¥KHTb KaK OJHOMOJIIOCHbIH BBLIKJIOYATEJIb.

Ecnu xe npucoeaHHHTb eule NPOBOA K TpeTheMy 3a-
JKHMY, CBA32HHOMY C elle OfHHMH «TyOKaMu», B KOTOpble
MOXKeT BXOJHTb TOT K€ HOX, TO B 3TOM cJyuae ABYXIIOJIlOC-
HBIH mepekJiloyaTelib, «HcnoJibayemblii Ha 50%», Oyner pas
6oTaTb Kak OJIHOMNOJIIOCHBIH NepekJlouaTelib.

13. Llenn, cxema KoTopoii Noka3laHa Ha plcyHKe 37, Mo-
JKeT HaxOJHThCA B YeThlpex pal/iIHuHbIX cOoCcTOsHHAX. Ecam
HOXXH mnepekjiouaTesiell HaxondTcss B noJoxennax I u 3,
TO roput Jamnouka HI1. Korna noxu nepexknioyaTteneii na-
XoAATcA B moJioxkeHHAX 2 H 4, roput namnouka H2. Ecau
JKe HOXKH NepekJioyaTelleil nepeBefleHbl B MOJIOXKEHHs [ H
4,70 OyAVvT ropetb o00e JiaMmOYKl, cOedHHeHHLIE MapaJl-
Jeabno. Ilepesensi HOoXH mepex.arouaTteneli B nojoxeHus 2
I 3, Mbl COeMIHHM JaMIO4YKH MnociefloBaTenbHo. Tenepb
OHNI TakKe OYAYT ropeTb OJHOBPEMEHHO, HO HakaJl HUTel
6ysieT HeNoJHbIM.

14. Tlpn naxatuu Ha kHonky S/ Gyner paGorath 3BO-
HOK B, 11 eciiH HOX OLHOMOJIOCHOTO NEpeKJIoYaTeNsl HaXo«
AuTCcA B nosoxennn I, To 3aroputcs aamnouka HI, a ecnn
HOX TNepekJyrouate’iss OyAeT B HOJOXeHHH 2, TO OyneT Aeil-
CTBOBaTb 3BOHOK B, u Oyler roperb Jammnouka H2,
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Puc. 106,

15. Ha pucynkax 106a u 1066 npuBenennl cxeMbl! Leneii,
KOTOpHIE€ SBJSAIOTCS OTBeIaMH K 3agaue. OfHAKO Ha canioM
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Aene B aBTOMOOHJAfAX ANS CHTHAJH3alHM O JIEBOM HJH mpa-
BOM TIOBOPOTAX HCIIOJIb3yeTcHd He MO OJIHOH, a Mo JIBe CHI<
HaJbHbIX JaMnoykd. CxeMa pealJlbHO NpHMeHsIeMOH LlelH
H3o0Opaxena Ha pucyHke 106s. Tlocrapafics cobpath H HC-
ObITaTh 3Ty uenb, ybemaHch, UYTO OHa obecneuyHBaeT BHIIOJ«
HeHMe YCJIOBHH 3aZlauH.

16. [lna onpenereHHs MOJIIOCOB CaMOAEJIbHOIO 3J1eKTPO+
MArHHTa HMCMOJAb3yil MarsuTHyio crpeiiky. [locne noncoenu-
HEHHA 3JIeKTpOMarH#Ta K OaTtapeiike xapMaHHoro ¢oHaps
K OIHOMYy H3 ero MNOJIIOCOB MNMOJHECH MATHHTHYIO CTpelKy
(komnac). Eciv Kk 3TOMY NOJIIOCY 3JIEKTPOMArHHTa MaCHHTs
Has CTpPeJIKa MOBEPHETCS CBOMM cCeBepHBIM MNOJIIOCOM (OH
oOblyHO OnIBaeT OKpalleH B CHHHI 1BeT), To 310 Oyner
03HauaThb, 4TO HCCALLYEMBIH MOJIOC 3JIEKTPOMATHUTA — I0XK-
Holl. K ceBepHOMYy noJitocy 3J1eKTPOMarHWTa NpHTSHETCS
IOXKHBIH 10J1I0C MarHHTHOH CTPEJIKH.

17. 3amMblkaHye KJwoua S BeleT K NOSBJEHHI0 TOKa B 00-
MOTKE 3JIeKTPOMarHuta Jm, a 3TO B CBOK OYepelb MNPHBOs
IMT K TOMY, 4YTO fIKOpb B mnputAruBaercsd K cepleyHUKY
saekTpomarduTa. OTKJIOHEHHE SIKOPS OT HAa4aJIbHOTO MOJIO-
JEHHSl NPUBOLHMT K pa3pblBy KOHTAKTOB B M A, M TOK B
nend npexkpamaercs. C npekpalueHHEM TOKa cepledyHHK
3JIEKTPOMAarHuTa TepsieT CBOM MarHMTHble CBOHCTBA, H SKOPb
B Bo3BpalllaeTcsi B nepBoHa4yaJibHOE NOJIOXKEHHE, KOHTAKTH
B u A BrOoBb 3ambiKaboTcs. CoenuHeHne KoHTakToB B H A
NPpH 3aMKHYTOM KJIIOYe S BeJlleT K TOMY, YTO B LeNnd BHOBb
BO3HUKaeT 3JIEKTPHYECKHUH TOK, M BCE CHOBA MOBTOPHETCH..s

DTO YCTPOHCTBO NPHMEHsETCH B 3JEKTPHYECKHX 3BOH=«
Kax.

18. Ob6mbsicuss, Kak paboraeT 1enb, cobpaHHas o CxeMe,
NpHBEIEHHONH Ba pHcYHke 44, oOpaTH BEHUMAHHE HA TO, 4TO
B LN HCIOJb3YyeTC KHONKAa C HOPMaJIbHO 3aMKHYTBHIMH
(pa3sMblKaOIIMMH) KOHTaKTamH. HawxkaB Ha KHONKy, TH
‘Pa3beIMHHIIL KOHTAKTH, a, 3HAYHT, NpepBellb TOK B UelH,
M3-3a Yero JaMmnoukKa nepecTaHeT ropeTh.

19. MoXHO HCNOJNIL30BaThL Lefb ¢ KHOMKOH (cM., HampH-
Mep, CXeMy uenH, NpHBefeHHYyI0 Ha pHcyuke 44). [lpu 3a«
KpHITOM IBepue KHONKA JOJKHa OBITh Ha)KaTa, TOT/la JiaMs
noyka ropetob He Oyner.

Bo3MOXHO M HHOe pellieHde 3aJayH, KOTrjlla MCHOJIb3yeT-
"Csl KHOMKA C HOPMAaJIbHO Pa30MKHYTBIMH (3aMBIKAIOLUIAMH)
KOHTaKTaMH. B 3TOM c/lyyae KHOOKY HYXKHO YKPEOHTh TaK,
yTOOB NpPH OTKPBLIBAHHH JBEPULI XOJIOJHJBHHKA OHa OKa-
3anacb Ol HaxaToil,
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~ 20. CxeMHl neneifl, noKkasaHHble Ha pucyHkax 107a—107e,
SIBJISIOTCSI OTBETaMH K 3ajaye. 3aMeTHM, YTO BOIMOGIKHO
CKOHCTPYHpPOBaTb H Jpyrue LeMNMH, KOTOpble Takxe OyARyT
SIBJATbCA OTBeTaMH K 3aflaye 20 (cM. safiauy 30 u oTBeTH
K Heii).
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Haunbosiee npocToii siB/fieTCA LeNb, cXeMa KOTOPOH H30s
Opasena Ha pucyHke 107e.
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21, Llenmn, cxeMBl KOTOpHIX TNpHBElEeHBl Ha pPHCYHs
Kax 108a, 1086 u 1088, apasitoTcs oTBeTaMH K 3afiaye, HaHe
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6Bonee panuoHadbHOR (B Heft HcnoJib3yeTcsi JHIIbL OfHa Oa-
Tapesi) ABJSAETCH LeNb, CXeMa KOTOpOH H300paxeHa Ha pH-
cynke 108s.

22. CmM. pucyHok 109,
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Puc. 109, Puc. 110.

23. Paccmorpu cxemy uenu na prucynke 110. Ecau nepe-
KJlouaTtean OynyT HaxOIHTbcsa B mojoxeHusax A; H Aq,
aub0 B nojoxkeHusix B; u By, TO BbiHrpaeTr Hrpok | —3a-
roputca aamnouka H/I. Ilpu npyrux komOuHaulsAX MOJO-
¥KeHH{l mepekjarouateneit Oyaer ropeth Jamnouka H2, cur-
HaJIK3UPYA O BblUCpbIllle HCPOKa 2.

24. Ha pucynke 46 n3o0paxeHa cxeMa 3JIeKTPHUECKOi
LeNH, cofiepKallell 3/eKTPOMAaTHUTHOE peJie ¢ OfHOH NapoH
3aMblKawllliXx KOHTakTOB. [Ipu npoxoxpaenuun Toka no ob6-
MOTKe peJie KOHTakThl K/.I 3aMbIKaloTCA.

Ha pucynke 47 npeicraBieHa cxeMa 3JIEKTPUUECKOI
LENH, cofiep:Kallell 3JIeKTPOMarHMHTHOE peJie C OJHOH mna-
poil pa3MblKaloIIMX KOHTAakTOB K./, KoTOpble pa3benll-
HAIOTCA, Korjga B OOMOTKe peJie BO3HHKaeT 3JieKTpuuye-
CKUH TOK.

25. Ecnin HaXaTb KHONKY B LeNH, H300parkeHHOH cxe-
MaTHYECKH Ha pHCYHKe 49, Te 3TO npuBelleT K BO3HHKHOBe-
HHI0 ToKa B 0OMOTKe pesie K/, H3-3a yero fIKOpb OTKJIOHHT-
ca (NpUTsAHETCA) K cepleyHHKY 3JjieKTpomarnuta. [Ipu stom
Oo7lHa napa KoHTaktoB, KI.I, pa3oMKHeTcs, a .Ipyras napa
KOoHTakTOB, K1.2, 3amkHeTrcs. VI 310 npuBeser x Tomy, 4TO
gamnouka H1 notyxHer u 3aroputca Jamnouka H2. Takue
JKe H3MEHEHHMS NPOU30fiyT NPHM HaXKAaTHH KHONKH U B LIEINH,
noxa3aHHoH Ha pucyHke 50.

OGpaTu BHHMaHHe Ha TO, YTO NoOcjenHAsa uenb (pHc.5l)
fiBJISieTCSl ynpouleHHeM ABYX NpeAbiiyux nenei (cM. puc. 49
u 50).

26. [Toka kHOmKa He HaxKaTa, FOPUT Jamnouyka H2,
EcsM e KHONKY HaXaTb, TO TOK MoiifieT no o6MOTKe pese
KI v no namnouke HI, mnopcoenuneHHOiI mnapaJiiesibHO
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o6MOTKE peJie. DJIEKTPOMArHHT NMPHUTAHET SAKOPH, KOHTaKTH
K1.!I pasomkHyTcsi, H3-3a yero mnpepBeTcsi TOK B BeTBH C
Jdamnoukoit H2, u namnouka H2 noracHer.

Ilen#, cxeMBl KOTOpBIX MOKa3aHBl Ha pHcyHKax 49—52,
paboTaloT OAHHAKOBO, HO HaHOOJee MNPOCTOH M3 HHX §B-
JIfieTCA LieNb, H300paXkeHHasi CXeMaTHYCCKH Ha pHCyHKe D2:
B Hel ICMOJIb3yeTcsl ONMH HCTOYHHK TOK3a H MPOCTOE peJe
C OIHOI Mmapoi pasMBIKAaIOUIHX KOHTAaKTOB.

27. B BBIKJIOUaTeEJsE, CHMBOJIHUECKOE H300pa)KeHHe KO-
TOPOTO COMEPIKUTCHA B CXeMe UeNu Ha PHCYHKe 54, HOXH Me-
XaHHUEeCKH ZKCoTKO coelllHeHbl Apyr ¢ apyroM. Ilostomy H
NaMIoykKa, H JIBHraTe/b BKJIIO-
MaI0TCSl HJH e BbIKJIOYaKTCA
- ofHOBpeMeHHO. B uenH, cxema
87 52 KOTOPOil [peJICTaBJieHa Ha pH-

‘ |D *:ﬂ: cyHKe 53, cofepKHTCS 1BA OHOH~

N ;_l HAKOBbIX OJIHOMNOJIIOCHBLIX BB~

__“M KJaouarensa. B 3Toii uenH sjaM-

Ry MOyKa | JIBHraTeJib MOTYT BKJIIO-

Puc. 11 yaTbCA IJIK BBIKJIOYATbCHA IO-
pO3Hb.

28. Cobepu uenb Mo cxeme, NOKa3aHHOH Ha pucyHke 111,
H yOellicb B IpaBHJAbHOCTH OTBETA.

29. OtseTHl K 3ajlaye NpejicTaBlieHbl Ha pHcyHKax 112a
u 1126

SN ~
q) /)]
Puc. 112.

Cob6paB TakHe pemi, MOXHO Oyzrer OBICTPO H3MEHSTh
HanpaBJieHne TOKa B OOMOTKe 3JIEKTPOMAarHuTa Ha oOpar-
Hoe, NIpH 3TOM ero noJjiiocel OyAyT MeHATbcA MecTaMH. ¥YObe-
OHUTbCS B TOM, YTO NEPEBOJ NEpeK./loyaTe/is B HOBOE IOJIO«
JKeHHe MNPHBOAHT K CMeHe MOJIIOCOB Y 3JIeKTPOMAarHMTa,
MOXXHO, €CJH BOCHOJIb30BaTbCA MArHHTHOH CTpeJIKOft HJIH
KOMMacoM.

30. BapuaHTHl OTBETOB Mpe[CTaBJeHB Ha PHCYHKax
113a — 113e. :

Ecau npu peltenuu 3amaun 20 Tl Hailes He OoJiee ye-
THIpEX BapHAaHTOB OTBETOB, TO, NO3HAKOMHBIUHCb ¢ OTBe-
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TaMH K 3anaue 30, TH cmoOXelllb HalTH ellle YeTHpe Ba-
pHaHTa oTBeTa K 3ajauve 20: 1Js 3TOro Mml coBeTyem Tebe
BHUMATeJIbHO PacCMOTpeTh CXeMbl 1ened Ha  PpHUCYH-

Kax 113a—113e.
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Puc. 114.

B cBolo ouepeAb uYeThipe NepBHIX BapHaHTa OTBeTa K
safaue 20 mMOryT nomoub Te6e HaHTH HOBBIE BApHAHTH OT-
BeTOB K 3azaye 30: B Kaxnoil u3 neneil HeoOXOLHMO TOJBKO

75



K OIHOH H3 JlaMnoyeK napaJulesIbHO TNOJACOENHHUTH JIBH-
rateJb.

31. CMm. pucynku 114a — 114e.

32. Xoxn paccyxneHufi, BelyllHX K NOCTPOEHHIO CXEMH
nenH, obecneyuBawolleli BO3MOXHOCTb OBLICTPOro MNepekJio-
YEHHS] TPeX JIaMIIOUeK C NapaJlileJibHOro COeAHHEHHS Ha I0<
caefoBateqbHoe (M oOpaTHO), OTpaxeH Ha pHCYHKax
115a — 115e.

e %ﬂ/ #//2 %‘/3 Y ; //z; ‘/7%10
- o .
@ " ° o)
4 olr 4 oo '
wo w2z w3 74 —#2| #E
52
-5 - o—
8) )
Puc. 115.

Ewe oann BapHaHT ueNH, YAOBJETBOpAIOLEH yCIOBHSIM
3ajaud 32, npejicTaBleH cXeMaTHYecKH Ha pHcynke 116.
33. B uenu, cxeMaTHUeCKH H30-
OpaykeHHO# Ha pHcyHKe 57, 10 Ha-
H7 #3 }KaTHsl KHOMKH obe JjlaMnbl ropsT
HenoJIHBIM HakaJioM. EciiM HaxXaTb
Ha KHOIIKY, TO NapaJljieJIbHO JiaMmne
S7 H2 Gynmer BkJIOYEH NPOBOAHHK C
{ { Mcyesalollle MaJjbiM CONPOTIBJEHH-
+ —

eM, JamMmna H2 npu 3TOoM OKaxKeTcs
3allyHTHPOBAHHOH M ropeth He Oy-
Puc. 116. JleT; Bce Hanpsi:eHue Tenepb Oymer
noxaBaTbcsl Ha Jlamny HI,kortopast

CTaHeT TOPeTb NMOJHBIM HaKaJiOM.
34. Curnanbusle Jamnoukd HI («na») u H2 («uet»)
yCTaHaBJIMBAaIOTCA B OJIHOI KOMHaTe, a JiaMnoykd KH3
(«uer») u H4 («ma»)—B npyro#t. JlaMnoukn, mospoJisio-
Ll4Me M0JiyyaTb B pa3HBIX KOMHAaTaX MNPOTHBOMNOJIOXKHBIE MO
CMBICJIY CHTHAJIBI, MOTYT ObITb COeIMHEHHBI [10CJeI0BATEJLHO.
CootBeTcTByOILIHE CXeMHB Lieneii, VIOBJETBOPSAIOLUIHX YCJIO-
BHSIM 3aZlauM, NpHBelleHH Ha pHcyHKax 117a— 117e. Ham-
Oosnee pauLHOHaJbLHONH H3 HHX (HCHOJB3YIOTCH OJ’IONOJIOCs
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HHA mnepek/iouaTesNb U Bcero ceMb COEAHHHTEJILHBIX MPO-
BOJIHHKOB) sBJisieTcsl lLienb, H3o0paxkeHHasi cxeMaTHUECKH
Ha pHcyHKe [17e.

CurHaJsibHble JJAMIOUKH MOTYT OHITb COeIHHEHH TaKxke H
napayyenbHo. CoOTBETCTBYIOILIME CXEMBl lieneidl MOKa3aHH
Ha pHcyHkax 118a— 118x. llenb, n3obpaxkeHHas cxema-
THYECKH Ha MNOCJieflHEM pHCYHKe, fiB/JseTcsi HauboJsee mnpo-
CTOfT M3 3TOi cepUH Lemnel.
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Puc. 117.

Bocnosab3oBasBuilch oTBeTaMH K 3agade 30, MOXXHO HaHTH
elile HECKOJILKO OTBETOB K 3anaue 34. B cBow ouepenb oT-
BeTH K 3azaye 34 MOryT ObITb B3fITbl 32 OCHOBY IJIfl IIOHC-
KOB HOBBIX OTBeTOB K 3anaue 30.

Cpenu npuBeieHHBIX CXeM 3JIeKTPHUYECKHX Lieneil B ABYX
cayuasix (cm. piic. 1170 u 118e) nBYXnosiocHblii nepekJio-
yaTesb NOJICOeNHHsIeT MPOBOJHHK MapaJluleslbHO TO K OXHOH
rpynne jgamn, To K apyroit. Ilpu stoM Jamnmt Toit rpynmsi,
KOTOpasi okKa3aJjlach 3allyHTHPOBaHHOH MNOACOeNHHEHHBIM
NTPOBOTHHKOM, NepecTaloT ropeTh.
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Puc. 119.

35. Ha prcynkax 119a u 1196 nsobpaxkeHH CXeMH
JBYX Pas3/IHYHHIX 3JEKTPHYECKHX Lenel, KOTophe y/0BJeT-
BOPAIOT NMOCTaBAeHHHM ycJoBHAM. Bosnee paunnoHadbHOMR siB-
JAeTCsl uenb, Noxa3aHHash Ha pucyHke 1196. [letanbHHA
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pa3bop pellleHHsi 3TOH 3ajayW NpHBEAEH B MSTOM YacTH
sToil Opounoper (npuMep 3).

36. llenn, aBnsilomuecs otBeTamn K 3agave 36, MOXKHO
NONYYHTL, B35IB 32 OCHOBY LI€NH, CJYyXallijHe OTBETaMH K 3a-
naye 35. HameneHHs OyoyT cOCTOSITb TOJILKO B TOM, YTO

A7

| - 4 S’/I’ T/S 2
& =
Pue. 120.

BMECTO OJHOIl JIAMMOYKH HYXHO OyJeT NMOCTaBHTh MO JiBE
JIaMNOYKH, CO€JMHEeHHbX MapaJaiesabHo. OOHH H3 BapHaH-
TOB LIENH CXE€MaTHYeCKH H300paKeH Ha pHcyHKe 120.

(%m 6%”2 %,,,3 t%ml

87 [ L_se |

o 2 o

Pue. 121.

37. Bepro. Cobepn uenn, cxeMa KOTOpoli MpHBe/leHa Ha

pHCYHKe 08, H Ha npakTHKe yOelHCh B NMPaBUJLHOCTH OT-
BeTa.

38. CM. pucyHok 121.
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Puc. 122.

53

39. Cxema uenn, u3oOpakeHHast Ha pHcyHKe 122, cooT-
BETCTBYeT BceM TPeOOBaHHSIM, O KOTOPBIX L1Jla peub B TEK-
cTe 3afayH.
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40. Ha pucynke 123 npHBefieHa cxeMa LenH AJA OCBed
MEeHHs IJHHHOINO KOpHIAOpa 4YeTHpbMs JaMnoykaMH. Ha
cXeMeé BHJleJIeH y4yaCTOK LeNnH c NepekJioyarenem S8 H
Jiamnoykoit H3, xoTopnifi nmpH HeOOXOLHMOCTH BKJIIOUEHHS

ngf/ 42 H3 Ho

S7 | | 52 S§ S4 S&

0!

Puc. 123.

6oJibLIero yHcJia JIaMINOYeK MOXeT OhiTh MOBTOPEH HYXKHOE
yicao pa3. llenb, sBasmoutylocs orBeToM K 3anaue 40,

S7

Puc. 124.

MO2KHO C06paTb Ha 3JICKTPOMArHHTHBLIX peJie, KaK 3TO Mo~

Ka3aHo Ha pHCyHKe 124.
41. Ha pucynkax 125a — 1253 npHuBefeHb BoceMb Ba-

pHaHTOB OTBeTa Ha BOMPOC 3aAayH.
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HHTepecno OTMEeTHTb, 4YTO BO BceX BOCbMH cJydasiX
My colaepxaTrT no CeMb COEIHHHTEJIbHHX NpoBOJHHKOB
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Prc. 126. Puc. 127.

42. Cxema LenH NpPHBeLeHA HA pHcyHke 126,
43. Cwm. pucynok 127,
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44. T1pn KOHCTPpYHPOBaHHH LeNH, SBJsIOWelicd OTBETOM
K 3TOii 3ajlaye, 3a OCHOBY MOXHO B3fiTb L€Nb, KOTOpas siB«
JisieTcsi OTBeTOM K npezpiayuieit 3anade. CHrHaJlbHasi JlaMs
noyka MOXKeT OBbITh BKJIOUeHa B LeNb JHOO NapanfenpHO
c neurateneM (cM. pucyHok 128a), anGo npH 3aMbIKaHHH

q Fl&j Pl‘;? e

Puc. 128.

&

napbl HOPMaJIbHO pPa30OMKHYTBIX KOHTAKTOB peJie, HMeolle-
rocs yxe B UenH. B nocsepneM cayyae CHrHasbHAasi JiaM-
nouka NoACOCAHHSIETCSI K HOBOMY HCTOYHHKY TOKa (CM. pH-
cyHok 1286).

45. CxeMa 1eMH, npeAcTaBJeHHAs Ha pHcyHKe 129, ynoB-
JeTBopsieT ycjoBusiM 3afayH. OT uenH, sBJjsiomieicss oTBe-
TOM K 3afade 43, HoBasl LeNb OTJHYAETCSl TOJBLKO KOJHYe-
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Puc. 129,

CTBOM MpHMeHeHHhX KHomnok. KHonkn SI, S2 n S3, coenu-
HeHHble MNapaJuieslbHO, cJay:KaT AJs Nycka JABHraTess, a
kHONKH S4, 86 H S6, coelnHeHHbIe MOCheNOBaTeJbHO, CJy-
KaT AJs1 OTKJIOYeHHs ApHraTtess. Ha nepsom nyawte ynpas-
JIeHHs1 pa3MellaloTcss kHonkH SI u S4, Ha Bropom — S2 H
S5, na TpetheM — S3 u S6.
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46. Ha pucyuke 130 uzoGparkeHa cxeMa CHTHaJIM3alMH,
oTBeuawlllass ycJOBHAM 3afiaydH. OO6pbiB npoBoJokn AB
(eciu panee kHomka S/ Oblla KpaTKOBPEMEHHO HaxaTa)
NpH 3aMKHYTOM KJioye S3 o2
BelleT K MpexpalleHHo To- \ o—a
ka B obMoTke pene; kon- | v
TaKThl peJjie, BXOASIIHE B 9\ 2777 K12 \15
IleNb 3BOHKA, 3aMHIKaIoTCH, + _l ﬂ

H 3BOHOK HauWHaeT 3Be- JSZ{_ 7

HeTh. KHouka S2 cayxut S3
IJsl OTKJIIOYCHHS CHTHAJIH- ]
3alMy, ecJH TpHHUMAaeTCs 4 g

pelleHHEe © TMpeKpalleHHH Pue. 130.

oxpaHH oObekTa.

47. O6paTuBIUNCh K pelieHuio 3anaun 43, verpyauo Oy-
IeT HaliTH MyTh, BeAYLIHIl K pelieHHio 3a1aun 47.

48. CxeMbl lleneli npuBoAsATCcsA Ha pucyukax 13la — 13le.
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Puc. 131.

49. llenn, sipasiroliliecst OTBeTaMH K 3allaue 49, MOTyT
OHITb NMONYyYeHb! MyTeM H3MEHEHHs lieneil, KOTOPLIE SBJASIOT-
csl oTBeTaMH K 3ajaye 48. Ilns 3TOro BMeCTO KaXKaoH H3
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JIAMNOYeX B paHee pacCMOTPEHHEIX LensAx (cM. PHCYHKH
131a—131le) HYXHO BKJIOYHTb IO /IBE JaMIIOYKH, COeIH-
HEHHBIX NMOCJIeOBATENbHO HJIH MapaianenbHo. TpH H3 Beero

-
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Puc. 132.

KOJIHYeCTBAa BO3MOXXHHIX BapHAaHTOB Lieneil NpHBeNeHH Ha
pucynkax 132a— 132e6. HanbGosnee npocroit siasieTcsi cie-

o Aywouasi uenp (CM. pHCY-

. s Hok 132e), B KoTOpOIi CHr-

a) I 82 83 85 HaJIbHbI€ JIAMNOYKH COeIH-
- o0—"- HEHBI nocJenoBaTeNbHO.

c & & d4 & 50. ITockonbky B TeKcTe

+0 — . 3aZlayH He OrOBOPE€HO, YTO

s3] ss| KHONKH  JOJMXKHH  OBiTh

TOJILKO OJIHOTO KaKOro-JiH-
5 60 BHAa (A160 TONBKO C
-o—/"—:g" - HOpMAaJIbHO Pa3OMKHYTHIMH
KOHTaKTaMH, JHOO TOJBKO

C HOPMaJbHO 3aMKHYTEHIMH

8 KOHTaKTaMH), TO NpaBHJIb-
2 S3 S5 [? éf) HBIMH OTBeTaMH OyLyT siB-

- "F"% JNSATbCS LENH, coAepiKailie
= KHONKH JiI060ro  OAHOrO

v & & BHIa HJH OGOMX BHJOB.
Prc. 133. ITosToMy BapHaHTOB OTBe-

TOB MOXeT OnITb HeMaJo.
Ha pucynkxax 133a — 1336 npuBefeHH cXeMH Tpex Leneil,
YAOBJIETBOPSIIOIUHX YCJIOBHAM 3afayH 50.
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Ilonpo6GHO pelleHHe 3TOH 3aflayd paccMaTpHBaeTc B
NATOM 4aCTH 3ToM Opounopu (npumep 4).

51. [Ipn nepeMelennu ABHIKKa peocTaTta cJieBa HanpaBo
CONPOTHBJIEHIIE BBEJEHHONH YacTH OOMOTFY peocTaTa yBe-
JIHYMBAETCA, H TOK B LENH YyMeHb-

LIaeTCsl.
52. CMm. prcyHok 134. +

53. B uenu, mokasaHHOH Ha pH-
cyuke 60, mepemereHHe NBHXKa peo- —T

cTaTa BNPaBO NPHBOAHT K YyBeJHYe-

HHUIO COMPOTHBJEHHSI H, CJ€LOBaTeJb-

HO, K YMEHBLUEHHIO TOKa B LeMNH.

Hakan naMnoyxd YMeHbLIHTCS, CKO- - +
pOCTb BpaIlleHHs] AKOpsA ABHraTeJs
ynajer.

Takne xe H3MeHeHHsl OyILyT Ha-
6ar0faThC H BO BTOPOil uUenH MNpH .
NepeMeILeHHH [BHXKa peocTata BnpaBo (CM. pHCYHOK 61).

54. MecTo XOHTaKTa ABH:XKKa ¢ OOMOTKoH peocTata ne-
JAHT 5Ty OOMOTKY Ha IBe yacTH (cM. puc. 62a). KoTophie
OKa3bIBAIOTCS COeAMHeHHhiMH mnapanjenbho. IlapansnennHo
e COe[HHEHH Pe3NCTOp W BBeleHHasi 4acTh OOMOTKH peo-
cTaTa B LienH, H306paXkKeHHOH Ha pHCyHKe 626. B mepBoM
cJlyuae MAakKCHMaJibHOMY CONpPOTHBJICHHIO B LENMH COOTBET-
CTByeT cpe[Hee MOJIOXKEHHe IBUXKKa peoctarta; Nnpu kpaii-
HHX MNOJIOXKEHHSIX IBHXKa peocTaTa COMPOTHBJEHHE pac-
CMaTPHBAE€MOro Y4acTKa LEeNH OKa3hiBaeTCsl pPaBHbIM HYJIIO.
Bo BTOopoM cayuae (cM. pHC. 626) MakCHMaJbHOE 3HaueHIle
COMpPOTHBJIEHHS y4yaCTKa UENH HOCTHraeTcsl MnepeMelleHHeM
JIBHXKKa peocTaTa B KpaiiHee JieBOe NOJIOXKeHHe; NpH nepe-
BOZle e JBHXKa B KpaiiHee NpaBoe NOJIOXKEHHE CONPOTHB-
JieHHe yyacTKa UEeNMH OKasbiBaeTcsl paBHbIM HyJo. HeTpyauo
MOHSITh, YTO, €CJIH CONPOTHBJEHHe JI0OOro H3 Pe3HCTOPOB
paBio R, ToO MakcHMaJlbHOe CONMPOTHBJIEHHE COCMHEHHSsI
pesicTopa C peocTaTtoM B NepBoM ciaydae (CM. pIHC. 62a)
6ynet paBsuo R/4, a Bo BTOpoM ciydae R/2.

55. C yBesHueHHeM 4YHCJia NapajJyesIbHO BKJIOYEHHBIX
JaMnoyex Hx oOllee CONpOTHBJEHHe yMeHbllaeTcs, H TOK
B LeNnH Bo3pacTaer.

56. Llenbio, cxemaTHUeCKH H306paXKeHHOH Ha pHCYyHKe 64,
NoJib30BaThbCsl yAOOHee. DTa UeNb NMO3BOJSIET BKJOYATh HIH
BHIKJIIOYATh JIAMIOYKH C TMOMOILUBLIO BHIKJAOUATEJeH, KOria
He Tpe6yeTcsi BBEpPTHIBATb JAMNOYKH B MaTPOHBI HJIH BhI-
BEpPTHIBATh HX H3 MATPOHOB.

Pue. 134.
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57. Ecain Bce pe3HCTOPH OAHHAKOBH, TO BO3MOXHO JaThk
TPH OTBeTa, yAOBJETBOPSIOLHE YCJOBHSAM 3ajllayH. DTH TPH
BapHaHTa OTBeTa IIpeACTaBJieHbl Ha pHCyHKax 135a — 135s.

O6paTH BHHMaHHe Ha TO, YTO NEpBHE [Be LeNH paBHO-
LeHHBl IpyTr APYTy: B HHX HCNOJb3yIOTCS OJHHAKOBHE Mepe-
KJIOYyaTeJ]d H paBHble KOJHYeCTBAa COEIHHHTEJBHBIX IPO-
BOIHHKOB. B uenH e, NpHBeleHHOA Ha pHCyHKe 1356, Hc-
NOJb3YyETCsl OLHOMOJIOCHLIH BHIKJIIOYATENb.

a) 2)
JI—"—/
Dl a
A) 2
Pruc. 135.

Ecan xe pe3ncTopsl pasHble, TO OTBETOM K 3ajfiay€ MO-
]KET CJYXHTb CXeMa L€NH, H300paXKeHHast Ha pHCyHKe 13de.
B 370i1 Lenu HcnoJb3yeTCsl nepekyayaTeab ¢ HeATpaJbHHM
cpelIHHM noJioxeHneM. M koria nepekJmoyaTtenb HaXOLHTCA
B CpelHeM TNOJIOKeHHH, To o0Oa pe3lcTOpa OKa3biBalOTCs
BKJIIOUEHHBIMH B Lenb. [Ipn HaxoXAeHHH NepekJryaTess
B J0OOM 113 [BYX KpaHHHX NMOJIOXKEeHHi1 B LEeNb BKJYAETCs
TOJIbKO KaKOii-in6o OAHH H3 Pe3UCTOPOB. A Jpyroi pesH-
CTOp B 3TO BpeMsl LIVHTHPYyeTCs HOXKOM MNepeKJroyaTelsi.

58. CM. 3anayy 59 H OTBeT K Hedl.

59. B uenn, cxeMa KOTOpOH MpHBelleHa Ha pHCYHke 66,
He HY>KHO CHeuHajJbHO H3MEHATh MOJISIPHOCTH BKJIIOYEHHS
amrnepMeTpa neped H3MeHEHHeM HamnpaBJieHHsl TOKa Ha 00-
paTHoe (npennoJsiaraeTcs, YTO HCNOJb3YyeTcsl aMNepMeTp Co
IIKaJoft, Ha KOTopoil oTMeTKa 0 CTOHT He MOcpelHHe IUKa-
au). CxeMa 3TOil UeNMH H SIBNAETCS OTBETOM Ha BOMPOC 3a-
JayH O8.

60. CM. cxemul Ha pucyHkax 136a u 1366.

62. JkcnepuMeHT no3BoJseT yOeNHTbCsSl, YTO MNpH Ne-
peMelleHHH JBHXXKa MOTEHUHOMeTpa BBEPX HanpsiKeHHe Ha
3a)XXKHMax JIaMMOYKH H BOJbTMeTpa BO3pacTaeT, NpH MNepe-
MEILUIEHHH Keé [BHXKa [MOTeHLHOMeTpPa BHH3 HanpsiXKeHHe
najgaeT H CTaHOBHTCS PaBHBIM HYJIIO, KOTJa JBHXOK mona-
JlaeT B Kpalinee HHXXHee MOJIOXKEHHE,

63. OTBeTaMH K 3ajaye CJayxKaT LenH, CXxeMaTHYECKH
npejcTabJeHHble Ha prcynkax 137a n 1376. OGe uenu pas-
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HOueHHB. HeTpynHo noHsTh, Kak oHM paGoraroT. Ilpn 3a-
MBIKaHHH KJoya S/ Bkawouaercsi o6Motka pese K2. Ilpo-
XOXJieHHe TOKa no oOMOTKe BLI3LIBaeT CpabaTniBaHHe peJie
K2; xoutakte K2.l 3aMBIKaloTCsi, H 3TO, B CBOIO OuYepellb,

-Q (o
RZ r——1s7 A7
+ — | S
S? rZ
e
Q) )
Puc. 136.

NpHBOAHT K cpalGaTeiBaHuio pene KI. Ho Ttemepb pa3mbl-
KawoTcs KoHTakThl KI.I, u peae K2 Bo3BpauiaeTcst B Ha-
yaJIbHOE COCTOSIHHE, YTO MPUBOAHT K Pa3MbIKaHHIO KOHTAakK-
toB K2.1, n pene KI otkaouaetcs. BHoBb 3ambikaloTcst
KOHTakTH K1.l ... lanee Bce NOBTOpPSieTCH.

Ny 44 K2.7 K17 K27 ’
—
KT K2
+ - 7
¢ -0 o__/
Q) )
Puc. 137.

64. a) Ha 6ase uennu, o xoTopoii mJia peyb B 3anave 17,
MOJKHO NMOCTPOUTL NPOCTYIO LieNb, ABJSIOULYIOCA BapHaHTOM
oTBeTa K 3ajaue 64 (cM. pucyHok 138a). IlpaBna, muranus
JaMIIOYKH B 3TOM CJiyyae MOTyT OKa3aThCsl O4eHb 4aCThIMH
H NO3TOMY — MaJIO3aMeTHLIMH. YBEJHUHTh HHTepBal Bpe-
MeHH MeXAYy BCNBIMIKAMH JIAMNOYKH MOXKHO, NOJCOEAHHHB
napajjieslbHo OOMOTKE peJjie MNOJSIPHHE (3J€KTPOJHTHYE-
CKHH) KoHJleHcaTop. Eme onMH BapuHaHT oTBeTa Ha 3alavy
OpejcTaBieH Ha pucyHke 1386.



Brumanuel Ilpu cbopke 3neKTpuueckux yeneti ¢
INEKTPOAUTUHECKUMU KOHOEHCATOPAaMU HeYyKOCHUTEeAb-
HO OOAXHO C06at00aTbCa Caedyroujee npasuno: 3a-
HCUMBL KOHOEHCATOPOB, OTMEUEHHble 3HAKAMU <NAIOCY
U «KMUHYC», MONHHO COEOUHATL TOALKO C Temu NOAto-
CaMU UCTOYMUKAQ TOKQ, KOTOpble OTMEHeHbl Temu de
3HAKaMU.

6) B3sB 3a OCHOBY LenH, KOTOpble paccMaTpHBAJHCh B
npeabiiylleil 3ajlaye, TaKXKe MOXKHO co6paTh YCTPOHCTBO,

+ -—
o o
4)
Puc. 138.

3acTaB/sOLEe MHraTh JaMnoyky. B 3Tom cayyae (cM. pH-
cyHok 138g) samnouka OyfleT MHUTaTb CHHXPOHHO C IIpouec-
COM MNepeKJIoYeHHs OHOro H3 peJe.

65. Llenn ¢ 3amaHHBLIMH CBOMCTBAMH MOXHO CKOHCTPYH-
pOBaTh, B3SIB 32 OCHOBY OLHY M3 UeNeill ¢ NMepeKJIyalouiH-
MHCs pesie (CM. OTBET K 3azaye 63). JlBa BapHaHTa LeNH,
YVAOBJETBOPSIIOLLEH yCJIOBHAM 3aiaud 65, NpHUBENEHH Ha pH-
cyukax 139a n 1396.

Llenn, npeactaBnenuble Ha pHcyHkax 1396 u 139,
TaK¥Ke SIBJSIIOTCS BapHaHTaMH oTBeTa K 3afaue 65. Haunobo-
Jiee NMpoCToil siBasieTcs nocyelusiss uenb. Cxembl Bcex uenei
(cMm. pucynru 139a — 1392) npuBepsenbl Ge3 yKasaHHsI KOH-



JleHCaTOpOB, KOTOpLIe, ONHAKO, NP HEOOXOAHMOCTH MOrYT
OBITH NOACOENHHEeHbl NapajjeJhHOo 0OMOTKaM peJie.

CHrHaNH3auHI0 C MEePeKNIOYaoIiHMHCS JlaMnoYKaMHu yc-
TaHABJHBalOT, HanpHMep, Ha wJjarbaymax NpH nepeesfax
§epes eJie3HyI0 JOpOry.

Puc. 139.

66. Llenb, cxema KoTOpoil npHBeeHa Ha pHcyHke 70, pa-
6oraet caenywolilM obpasoM. [Tocre 3aMBIKaHHS 1eN#H BHI-
KJoyateseMm S/ 3aropaercs jsamnouka H1 w nauynnaer 3a-
psaxathcs konuencatop CI. Kax TOJabKO KOHIeHCATOp 3a-
psiantcs, cpabarniBaeT pesie KI, 4TO NPHBOAHT K TOMY,
YTO NepeKJIoyaloniHe KOHTAKTh KI1.2 BKJIOYAIOT JIaMIIOYKY
H2 u BuikjoyaoT samnouky HI1. OpHoBpeMeHHO ¢ mepe-
KII0yeHHeM KoHTakToB KI1.2 3aMbiKaloTcsi KOHTakThi Kl1.1,
BCJEACTBHE 4YE€ro HayHHAeT 3apsiKaThcsl KoHaeHcaTop C2.
Tlosnasi ero 3apsiixa NPHBOANT K cpabGaTmBanmio pene K2.
Tenepr nepekmouaronie KOHTakThl K2.2 OTKJIOYAIOT JiaM-
noyky 12 1 Ha XOpPOTKOe BpeMsl BKJIOYAIOT JaMnouyky HS.
Ilpn cpaGaTbiBanun pesne K2 pa3MblKaloTcs KOHTAKTH K2.1,
OTKJil04Yasi 06a peJe OT HCTOYHHKA NMHTaHHS. A NOCKOJBKY
BHIKJIIOUaTeNb S/ oOCTaeTcsi 3aMKHYTHIM, TO OKa3biBaeTCs
BKJIIOUEHHOM JlaMnioyka M1, NpPOHCXOAHT 3apsilka KOHIEH-
catopa Cl, cpabaTteiBaet peae KI ...

‘ Taknm obpa3oM, 3aMblKaHHe JIByXMOJIIOCHOIO BLIKJIIOYA-
genss SI npHBOANT K TOMY, uTo Tpu snamnouku HI, H2, H3
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HayHHAIOT MOCUelloBaTeJLHO 3aropaThCsl H rAacCHYTb, 3TOT
npoiiecc NPOHCXOANT aBTOMaTHUeCKH. KOH/leHCaTopHi B LENH
HeOOXOAHMEI AJIs1 TOrO, YTOOK MepekJIOUCHUS JaMIOYeK He
NPOHCXOAHNH OYeHb OLICTPO.

Ecan yneno naMrnoyek B LenH yBeJHYHThL AO IUECTH, TO
MOXHO OyneT nabaonate 5(¢ekT «Oerylinx Orueii», KOTo-
PbIit CTAaHOBHTCA ewie 6oJiee BbIpA3HTEJILHHM NPH NaJibHEMH-
ieM yBEJHYEHHH yucsa BKIOuyeHHbIX Jamnouek. (ITosicHe-
HHE: NDH BKJIOYEHHH B Lellb Tpex Nnap JaMIOYeK nocJje 3a-
MBIKaHHSl BLIKJIOYaTeJsl NepBbLIMH 3aroparTcsl JIaMMOYKH
H1 uw H4, sropbiMu — namnoukn H2 u H5, TpeTbHMH —
Aamnoukd H3 n H6.) Ha npakTHke TakHe UenH HCHOJb-
3yIOTCSl IIPH YCTPOMCTBE Npa3HHYHON HJJIIOMHHAUHH HJH
CBETOBOH pE€KJaMHbI.

67. Ecau conporupieHne oOMOTKH ammepMeTpa MHOIO
MeHblIIe COMPOTHBJIEHHS pe3HcTopa, a COnpoTHBJEHHe O0-
MOTKH BOJIbTME€TPa MHOro Oogblie CONPOTHBJICHHMSI pe3H-
CTOpa, TO pe3yJbTaTbl H3MEpeHHH MNpaKTHUeCKH He OyayT
3aBHCeTh OT BLIOOpA LICIH.

Lenb, cxeMa XOTOpoil NpHBeleHa Ha pHCyHKe 71, mpej-
NOYTHTEJbHEEe B TeX CJyuasix, KOrfja CcomnpoTHBJI€HHe 00~
MOTKH BOJIbTMETpa MHOro OoJsblle CONPOTHBJCHHS pe3H-
CTOpa; TOrfa amnepMeTp MOKaXeT TOK, NPakTHYECKH paB-
HbIii TOKY B pe3HCTOpe.

Llenn, cxeMa KOTOpoi1 H300paxKeHa Ha PHCYHKe 72, mpel-
nouTHTeJbHee B TeX CJyyasiX, KOrfa CONnpoTHBJEHHE OOMOT-
KH amnepMeTpa MHOIO MeHbIlle CONPOTHBJIEHHS] PE3HCTOpa;
TOTZa BOJLTMETP MNOKaXKeT HanpsiKeHHe, MPAKTHYECKH PaB-
HOe HamnpsKeHHIO Ha pe3HcTope.

68. Llenp, npnBelleHHasi Ha pHCYHKe 74, ylauHee, TakK
Kak npH H3MEHeHHH HalpamJeHHs TOKa Ha oOpaTHO€ He
BO3HHKAaeT HeOOXOAHMOCTH MEHSITh NPOBOAA, MOACOEAHHEH+
Hbl€ X 3a:KHMaM HM3MepHTeJbHbIXx NpHOopoB. (CM. OTBeT
K 3ajmaye 59.)

69. Cm. pucynkn 140a u 1406. O6e uenH paBHOLEHHH.
Ilpn c6opke LenH mo cxeme, noxalaHHoil Ha pHcyHke 140a,
pPEKOMEHIyeTCsl HCrNoJb30BaTh BOJLTMETP ¢ HyJieM nocpe~
IHHEe UIKaJBbI.

70. B uenn, cxema KoTopoii H3oOparKeHa Ha pHCYHKe 76,
NaTpoH JaMIOYKH MOXKeT OKa3aThbCsl IOA HalpsixKeHHeM oT-
HOCHTEJIbHO 3eMJH. Bo BTopo#l uenn (pucyHOK 77) Takasi
BO3MOXKHOCTb HCKJIOYeHAa. PaboTta c0 BTOpOH LENbIO MOpPH
pPa30MKHYTOM J[ABYXINOJIOCHOM BLIKJIIOYaTeJle COBEpPIICHHO
GesonacHa.
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71. OnuH H3 BapHaHTOB OTBeTa K 3ajauye NPHBEIEH Ha
pucynke 141.

72, Ha pucynke 142 npnBsejseH OAHH H3 BO3MOXHBLIX OT-
BETOB K 3ajavye.

r7 R2
—
S7
S2
]
O+
Q)

Puc. 141. Puc. 142.

73. B uenb, KOTOpasi cXxeMaTHUeCKH H300pax»<eHa Ha pH-
CYHKe 79, BKJIIOUEH CYETUHK 3JIEKTPHUECKOH 3HeprHH, H3Me-
psilolLHil €e B FeKTOBATT-yacax.

74. CM. pricyHok 143.

76. Cm. pucyHoK 144.

hwh o—J
A
nv
~ Y
w
Puc. 143. Puc. 144.

Ilpumeuarue. Vcnosnn3ysi BaTTMETpP, MOMKHO COCTABHTH
uenb, NpelHa3HaYCHHYIO JJISl NPOBEPKH CYETYHKA 3IJCKTPH-
YecKoil 3Hepruu (cM. OTBeT K 3aflave 74).
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77. K BBoZaM OT 3JEKTPHYECKOH CETH C HaNpsiKeHHEeM
220 B napansnesbHO NMOACOGAHHEHH TPH JAMIOYKH: JiaM-
noyka H1 pxaioyaeTcsi Boikjawouatenem SI; namnouka H2
BKJIIOYAeTCsl ¢ MOMOLLBIO LITENCEJhHOro pasbeMa (BHJKH
H po3eTkH) X/ W NpUBOAHTCS B HEMCTBHE BLIKJIOUYATENEM
S2, namnouka H3 MoxeT BKJWOYATLCS JIOOBIM H3 OBYX
OJHOMOJIIOCHLIX mepekJioyaTteneir S3 nan S4.

78. B kBapTHpe yCTaHOBJICHbBl TPH NOTPeOHTENs 3JEKT-
pHYEeCKOH 3HEpPrHH, MOACOeNHHCHHBIE K CETH MNapaJljlesibHO:
aamnoyka M1 (Bkmoyaercs: BbIKJIIOYaTeseM S2), JlaMnoyka
A2 (BxnoyaeTcsi BHIKMOYaTeNeM S3) d  3JMeKTPHUECKHH
3BOHOK (NMPHBOAMTCSI B JeicTBHE KHOMKOH S/). Bo3moxHo
NOACOEANHEHHE K CETH YETBEPTOro NOTpPeOHTeNs] 3JeKTpo-
SHEPrHH, AJs1 Yero B KBapTHpe yCTaHOBJEHa po3eTka X/.
B kBapTHpe yCTaHOBJIeH ILHTOK CO CYETYHKOM 3JIeKTpHUe-
CKOM 3HEpPrHH H [AByMS MNJaBKHMH npefnoxpanntensmMu FI
u F2.

79. Ha pucynke 145 n3obpaxeHa cxema uend, cobpaHs
HOi1 KpyxkoBLeM. CxeMa TOf IeNH, KOTOPYIO KpPYXKKOBLY
npeicTosiio cobpaTh, NpefcTaBieHa Ha pHcyHke 146.
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Prc. 145. Puc. 146.

81. banskas no comepxaHHIO 3afaya pelwasnach paHees
CM. 3amayy 41 u OTBeTH K Hefl.

82. IlockonbKy H3MEHHTCSI HampaBJieHHE TOKa TOJbKO
B OIHOI1 H3 OOMOTOK ABHraTeJisi, TO IKOPb ABUratesisi H3Me-
HHT HanpapJjieHHe CBOEro BpallieHHs] Ha NMPOTHBOIOJOXKHOE,
WJIH, HHayYe roBopsl, ABHraTesab OydeT peBepCHPOBaH.

IIpumeuanue. OTBeT 3TOI 3alayH MOXET CJYXKHTb OT-
BETOM Ha OJMH H3 BONPOCOB 3aflayd 29, B KOTOPOH crpa-
UIMBAJIOCh, JJIsi 4ero MOXeT OBITb MNMpHMEHeHa CMeHa M0«
JIIOCOB Yy 3JIEKTPOMATHHTA.

83. B obomx ciyyasiX, Tak KaK OJHOBPEMEHHO H3Me-
HSIIOTCS HanpaBJeHHs] TOKOB H B OOMOTKe sikopsi, H B 00-
MOTKe 3JIGKTpOMarHHnTa, HanpasJeHHe BpalleHHs1 SKODPS
OCTAHETCH MPEXHHM.
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84. Cm. pucyuks 147 u 148.

B L
TS e

Puc. 147. Puc. 148.

85. OnvH n3 BO3MOXKHBIX BAPHAHTOB OTBeTa NpelCcTaB-
JeH Ha pucyhke 149. Ha nyantax pasmeraioTcs riepekJio-

S3
S7 S? —

r"j —1

Prc. 149,

gatead S2 u S3. Ilepeknouatens S/ Hcnoab3syercs Aas
NOAKJIIOUEHHS LEMH K HCTOYHHKY TOKA H [Js OTKJIOYEHHs!
LIENH OT HeEro.

*}o t
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Puc. 150.

86. Ha pucynke 150 npencraBieHa cxeMa LeNH, siB-
Jisoledcs oTBeToM K 3aflaye. Ha ofHOM nNysnbTe pasme-
HamTes nepexmogatend SI u S2, a Ha aApyrom — S3 u S4.
flepekmouaTenn S2 u S4 cayxarT ANA BKJIIOYEHHS H
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BLIKJIIOYEHHsl JBHraTeJssl, a nepekjawouatead SI u S3— nas
peBepcHpPOBaHHsl ABHraTessl.

87. Llenn ansi AHCTAHUMOHHOTO YNPaBJICHHS ABHTaTeJeM
(HJILMOCKONIa MOXKHO CKOHCTPYHpPOBaTh, B3fIB 3a OCHOBY
Lenb ynpapJieHHs,, O KOTOpOil uina peyb B 3afaue 82. Jlas
BKJIOYEHHS] H BHIKJIOUEHHsI JaMnbl (QHJIBMOCKONA HYXHAa
npyrasi uens (cMm., Hanpumep, puc. 25). OxkoHuaTeJbHOE
pellleHHe MOXKHO NOJIyuHTb, oObenHHHB o0e LenHd B OIHY.

88. Ecau HaxaTh kHonmky S/, To TOK OT HCTOYHHKA
novaer mno o6MoTke pesie KI. 3aMKHYTCS KOHTAaKTH peJie
KI1.1, K1.3 » pa3omkuyTcsi KouTakthl K1.2. Kontaktel KI.1
OyRyT OocTaBaTbecsl 3aMKHYTHMHM H TOTAA, Korjla KHomka S/
yKe He OymeT HaXKMMaTbCs. 3ambikaiHe KoHTakToB KI1.3
NPHBOAMT K BKJIOYCHHIO 3JEKTpHUECKOro asuratenss MI.
PasMbikanne koHTaktoe KI.2 mpuBOAHT K paspbiBy y4a-
CTKa uenu, collepxauiero odyMorky peqae K2. Tenepsb, Ha-
XHMasi KHOMKY S2, MBl He CMO’KeM BKJIOYHThL BTOPOH JBH-
ratejlb; NMPHHSATO TOBOPHUTL, YTO BTOpoN ABHratean M2 u
obMmoTKa peJsie K2 3a6J10KIIpOBaHHI.

Ecan ke nepBofi HaxaTb KHONKY S2, TO BKJIOYHTCS
BTOpoO# ABHratenp M2, 1 6yfeT HeBO3MOXKHO BKJIOUHTD JBH-
ratean M1,

Kuonka S3 siBasiercsi obuiefi: naxaTHe Ha Hee TNPHBO-
AHT K BLIKJIOYEHHIO NepBOro (HJAH BTOPOro) JABHraTtess
nocsje TOro, XKak OblJ BKJIIOYEH MepBblil (HJIH XKe BTOPOH)
IBHIaTeNh.

89. Cxema uenH, cofiepxallell KJIOYH H pesie H YJOB«
NETBOPSIIOIICIH YCIOBHSIM MIPH, NpPHBeeHa Ha pHcyHKe 151,
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PHc. 151,

Pabora 3Toi uenH noxoxa Ha paGoTy uenH ¢ 6JJOKHPOBKOI,
O KoTopoii mna peur B 3anave 88. Tenepr Ha nyJabre 1
pa3smeryarTcst ko4 S/ n namnoyga HI, a Ha nynbte 2—
knwoy S2 u ynamnouka H2, Kaoy S3 pmaeT BO3MOXHOCTH
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BCIO LieNb NMOAKJIOYATh K HCTOYHKHKY MHTAHHSI H OTKJIOYaTb
uelnpb OT HEro.

lenr pabotaer caemymommum obpa3om. Ecan cHavana
3aMKHYTb KJiloy S, To cpaboraer pene KI; pa3soMKHyTcs
KOHTakThl K1.1 u K1.2. T1pn 3TOM nyJIbT BTOPOrO y4acTHHKA
HIPLl MOJIHOCTBIO OTKJIOYHTCSI OT HCTOYHHKA TOKa, yTO ro-
BOPHT O TOM, 4TO BTOpOii Hrpox mpourpaJs. Ecan xe mnep-
BbIM Oy[deT 3aMKHYT KJIO4Y S2, TO NOJHOCTBHIO OTKJIIOYHTCS
OT HCTOYHHKA TOKa (OJIOKHpyeTcsl)) NyJabT NMEPBOro y4dact-
HHKa HUIpHI, TEEph OH MPONTPLIBAET COCTSA3aHHeE.

Elie oanH BapHaHT cXeMbl LeNH [Js MIpHl HA KHOMKAaxX
H peJle npuBeeH Ha pHcyHKe 152. B 3Toii uenud MonoJHH-
TEJILHO HCNOJB3YIOTCH ABe rpynnbl KoHTakToB KI1.3 1 K2.3,
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Puc. 152.

b

Ha3HayeHHe KOTOpHIX — OJOKHPOBATh COOTBETCTBEHHO KHOII-
Ku SI n S2.

Iasi npHBelleHHsi uenn B HCXOAHOE€ COCTOsIHHE Heo0Xo-
AHMO pa30OMKHYTh H BHOBb 3aMKHYTh KJloY S3.

90. YcnoBHSE HTPBI, KOTOPYIO MOXHO NPOBECTH, HCNOJIb-
3ysl uUens, H300pazeHHYI0 CXeMaTHYeCKH Ha pHcyHke 90,
HECKOJIbKO OTJIHYAIOTCS OT yCJIOBHil WIPH, O KOTOpOil uuIa
peub B 3amauve 89. Temepn Karkjblii y4yaCTHHK HIpLI CTpe-
MHTCs1 [TOCJIe NTOJa4yH ONpPEeJIeHHOrO CHIHaJa NEPBLIM BKJIO-
YHTh JIAMIMOYKY Ha cBoeM nysbTe. BapuaHT menH, mnosso-
Jisioleil peasiH30BaTh YCJIOBHsI MTPHl Ha KHOINKax, cXeMa-
THYeCKH npeicTaBneH Ha pHcyHke 153. Kaxpas u3
JIaMIOYCK B 3TOil LENH BKJOYEHa NapaJjesibHo OOMOTKe
3JIEKTPOMAarHHTHOTrO peJie.

Cobepn n HcnbiTalt 3Ty uenb. Y6eAuch, 4TO OHa NO3BO-
JAsieT (Ha KayeCTBEHHOM YpPOBHe) OllCHHBAaTb OLICTPOTY pe-
aKLHH yYaCTHHKOB COPEBHOBaHN S,
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91. Ha pucynke 154a npuBelieHa cxeMa UeNH, SBJSIO-
ieiics orBeToM K 3afave. Ha cxeme npeacTassieHO TO
COCTOAIHHE lenH, KOrfga Apuratesan He pabortaer. Haxas

K12 K2.2
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Puc. 153.
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Puc. 154.

KHONKY S/ («Bnepel») MJH KHONMKY S2 («Has3an»), MH MpH-
BOAHM [BHraTeJh B JAEHCTBHE, H POTOp €r0 HAYHHAET Bpa-
IaThcs B OJHOM H3 BO3MOXHBIX HanpaBjeHnii. Haxatue
Ha KHONKY S3 NMPHBOAHT K OCTAHOBKE, K OTKJIOYEHHIO JIBH-
ratesnst. 3aMeTHM, 4YTO peBepCHPOBATHL ABHrATEJNhL, TO €CTh
H3MEeHHTh HanpaBJieHHe BpallieHHsI €ro sIKOpsi Ha NMPOTHBO-
MOJI0XKHOE, BO3MOXKHO TOJIBKO IOCJIE OCTAHOBKH JBHraTes,
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92. Ecan TpH kuonku S1, S2 u S3 B uend, H300paxkeH-
HO cXemMaTHyecKkH Ha pHCyHKe 154a, 3aMeHHTb LIECTHIO
KHONKaMH S[ — S6, coefHHEHHbBIMH TaK, KaK 3TO MOKa3aHO
Ha pHcyHKe 1546, TO Mbl NOJNYYHM LEND, SIBJSIOILYIOCS OTBe-
TOM K 3aflaue 92. Ha nepBoM nyJnTe pasmellaroTCsl KHONMKH
S1, S2 1 83, na sropom — kHonku S4, S5 u S6. Haxa-
THEe Ha KHONKH S/ H S4 NpHBOANT K BKJIIOYEHHIO ABHraTeds
H K BpallleHHIO €ro sikopsi B OAHOM H3 HaNpapJIeHHH; Ha-
JKaTHe XK€ Ha KHONKH S2 H S5 Takxke NPHBOAHT K BKJIOYe-
HHIO JIBUraTessi, HO TeNeph €ro sIkOpb BpaliaeTcss B Npo-
THBOMOJIOXXHOM HamnpaBneHHH. KHonku S3 11 S6 cnyxart ans
OCTaHOBKH IBHIaTeJIsl.

93. B nepsoM ciyyae, Korga KHONKH HAaXXHMamwTCS MO~
OYepelHO CJieBa HanpaBo, Lenb paboTaeT CJAEAYyOIHM OO-
pPa3oM: HaXXaTHe Ha KHONKY S/ HH K ueMy He INPHBOJLHT,
TaK KaK Y4YacTOK LellH, B KOTOPLIil BXOAHT 3Ta KHONKAa, He
3aMbikaeTcsl KOHTakTaMH KI.I; npH HaKaTHH Ha KHOINKY
S2 cpabathiBaer pene K2, 3aMblKaloTcsi KOHTAakThl K2.1 H
ONHOBPEMEHHO Pa3sMBIKAIOTCA KOHTaKThl K2.2; OLHOBpeMEH-
HO cO BKJIIOYeHHeM pene K2 3aropaercsi namnouka H2. Kon-
TakThl K2./ siBasiloTcsi OJOKMpPYIOLUMMH, H M3-33 3TOH HX
0coOeHHOCTH penie K2 ocTaeTcs BKJKIYEHHBIM H MOCJE TOro,
Kak KHoMKa S2 oka3biBaeTcsi yxe Henaxarofi. Ilocnenyro-
lee HaxaTHe Ha KHOMKY S3 TaKXe HH K yeMy He MPHBO-
OHT: K 3TOMY MOMEHTY YYacTOK Il€llH, B KOTOPHI BXOIHT
KHOMKa, OKAa3blBaeTCsl PAa30MKHYTHIM M3-33 pPa3beAHHEHHS
KoHTakToB K2.2. Knonka S4 siBnsieTcsl KHONKO# cOpoca: Ha-
KaTHe Ha Hee NPHBOAHT K TOMYy, YTO Bcsl LeNb BO3Bpa-
IJAeTCS B HCXOIHOC COCTOSIHHE — TOK B OOMOTKY peJie nepe-
cTaeT NOCTyNnaTh, H JJaMIIOYKa racHeT.

Ec/ii XHOMKH Ha)XXHMAKTCsl MooYyepenHO B MNPOTHBOIMNO-
JIOXXHOM HaMNpaBJieHIH — cllpaBa HaJeBo, TO, MNOCJe TOro
Kak OynmeT Haxarta KHonka S3, 3aropnTcs Jamnouka HJ.
B stoMm ciyyae poab KHONKH cOpoca OyleT HrpaTh KHOIM-
Ka S/.

Ha npakTHKe Takylo uL€nb MOXHO NMPHMEHHTbL AJsl oOHa-
pyXeHHs1 (yCTAHOBJIEHHsI) HanpaBJicHHSl [ABHKEHHs OO0b-
€KTa, KOTOpLIii BO BpEMsi CBOEro ABHXEHHSI MeXaHHYECKH
"BO3[EICTBYEeT Ha KHOMNKH, NMOOYEpPeIHO HX HaxXHMaeT. Jlam-
noyku HI1 u H2 moryT ObiTb pacnoJioxkeHbl Nno3aaH mnpo-
3payHBIX TaOJHYeK, Ha KOTOPHX H300paxKeHbl CTPEJIKH, Ha-
npasJieHHblE COOTBETCTBEHHO BNPaBO HJIH BJEBO. flcHO, 4TO
STy LeNb MOXHO HCMNOJb30BaTh TOJBKO B TAKHX CJyyYasix,
Korjla JBHXeHHe Ha KOHTPOJIHPYeMBIX ydacTkax OyJleT e
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OYeHb HHTEHCHBHBIM H HMHTEpBaJbll BpEMEHH MeXIy
MOMEHTaMH TNpPOXOXIeHHSI O0BLeKTOB OyLYyT 3HayMTeJb-
HBIMH.

DTy Xe Lenb MOXHO MPHMEHHTh H C Jpyroii LeJbio:
eCJH B Leh BMECTO JammoyeK OyNyT BKJIIOYEHBHl 3J1€KTPO-
MarHuTHble CUETYHKH, TO TaKOe YCTPOHCTBO NO3BOJHT y3Ha-
BaThb O YHcJe OOGBEKTOB, MpPOCHAeNOBaBIIHX B JIOO0M H3
HaflpaBJIeH Hii.

94. YcnoBusi paboTHl LlenmH Te JKe caMble, O KaKHX Luia
peub B 3afxaye 93. OTsiHyHe 3aKJAI0YaeTCs B HEKOTOpDOM H3-
MEHEHHH HCIoJb3yeMoro OGOpyLOBaHHS: Teneph HCIMOJb-
3yIOTCS KHOIMKH C CaMOBO3BpaTOM, cHabJXKeHHble 3aMbIKalo-
IIHMH KOHTakKTamH; pene KI u K2 cHabGikeHbl IONOJIHH-
TeJbHBIMH NMapaMH 3aMHKaloUHX KOHTakTOB KI1.8 u K2.3;
HCMOJIb3yeTcs elue OfHO pese K3 (cM. puc. 92). HeobGxonu-
MOCTb N0GaBJieHHS elle OLHOro pese o6ycsOBJeHa TeM, YTO
Terepb MPHMEHSIIOTCS KHONKH TOJBLKO OnHOro Buzma. Jlo-
MOJIHHTENIbHbIE KOHTaKThl K1.3 u K2.3 maioT BO3MOXKHOCTh
MoxaBaTh TOK B JaMmnouku H1 uw H2 or ornesbHOro HCTO4-
HHKa. B TakuX c/yyYasix B 3JIeKTpOTEXHHKe MpHHSTO rOBO-
PHTb, 4TO <LENMH C peJie H LEeNH C JaMIOYKaMH pa3BS3aHBI».
Ponb kHONKH c6poca B HOBOI LiENH BHIMOJNHSIOT pa3MbIKalo-
e KOHTaKTh K3.1.

95. CoGpaB Lenb MO cxeMe, MpENCTABJCHHOH Ha pH-
CyHKe 93, W HCIbITaB ee, MOXHO YGeIHTHhCS B CJenyolleM.
HaxaTtue wa KHONMKY S/ NpuUBOOHT K cpabGaThlBaHHIO peJje
K1. Kouraktel K1.1, K1.2 u K1.3 3amukaiorca. KOHTakTH
K1.1 6nokupywot pene KI, koHTakTh KI1.2 «noprorasJiH-
BaloT» K pabore pene K2, M, HakoHel, KOHTakTh KI1.3
BKJIIoyaloT napHrareab MI. HaxkaB 3ateM KHONKy S2,
MOXKHO BKJIOYHTb [IBHratesb M2, ¥ TONBKO IOCJIE 3TOro
HaJKaTHEM KHOMKH S3 BKJIOYaeTcsi 3JieKTporBHuratelb M3,
HaxaTnem kKHONKH S4 BCe OBHraTeNH BHIKJIOYAIOTCSA ONHO<
BpeMeHHO. MHOi NOpsiioK BKJIOYEHHS1 IBHraTeseil Hepo3-
MOXKEH, TaK KaK KaxJoe mochaenyioliee pene (cHayana K2,
a no3nHee — K3) Momxker OBITh BKJIOYEHO TOJBKO IOc/]e
BKJIIOYEHHSI TNpeMlecTByIOILHX pesne (cHauana KI, a 3a-
teM — KI n K2). Haxxathe Ha KHONKY S4 MPHBOIMT K OCTa-~
HOBKe IBHratensi MI, eciH BKJIOYEH TONBKO 3TOT IBHra-
TeJb, H K OCTAHOBKe NBHraTteneli M1 u M2, ecin BKJIIOYEHH
TOJILKO 3TH IBa JIBHraTeJis.

96. Cxema uenH, NpHBeNeHHass Ha pHCyHKe 155, sBaseT-
Csl OTBETOM Ha Bompoc 3ajgayu. [losichum paGoTy wuenH,
co6paHHOI1 Mo 3TOMH cxeMe,
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[MocnenoBatennHo HamxHMasi Ha KHonku SI, S2 u S3,
MOXKHO OIHH 3a OfHHM BKJIIOYHTh BC€ [BHraTeJH: CHayaga
BKJIOYHTCS ABHratean» M1, 3atrem M2 u, HakoHel, MJ.
HHoit mopsimok BKJIOYEHHS! IBHraTesieli HEBO3MOXEH.

HaxaTtHe Ha KHONKy S6 NDHBOIMT K OCTaHOBKE IBHIas
tenst M3, HaxaTHe Ha KHOMKY S5 — K BBIKJIIOYEHHIO JBHTa-
Tenn1 M2 u wakaTHe Ha KHONKY S4 — K OCTaHOBKe [BHra-
Tenss MI. Jpyrofi mops/lOK OCTAaHOBKH [BHraTeseH, MNpH

rs -

¢/‘f7 ¢”2 /3
. J/?’ZJ #2.3 K33 /

K7.2

[po _[pe lzo

+ 6

V%4 [ [ 4'2; | A’SI E ]
K24 /m/ H3.2 - A’Z.I/ H3.7 (
4 S5 S6
+ 0] . ﬂB JD__J
- 0O .
Puc. 155.

YCJIOBHH, YTO BCe JBMraTesNIH BHayaJe OulJIH BKJIOYEHH!, He-
Bo3MOXKeH. Ecnii OBIIH BKJIOYEHB TONMBKO ABHratenu MI H
M2, TO BO3MOKHO CHayasla OCTAHOBHTb TOJILKO [IBHraTe/b
M2 u amwb nocne storo— apuraresabr M1. Ecan xe pa6o-
TaeT TOJNILKO OBHratean MI, To Ha)kaTHe Ha KHONKy S4
NpHBENeT K OCTAaHOBKE 3TOr0 JABHraTeJsl.

Co6epH H MCNBLITal 3TY LEnb.

97. B nepsoii uenu (cM. pHCyHOK 94) Henoab3yloTcst TpH
KHOIKH C CaMOBO3BPaTOM H C 3aMHIKaIOIIHMH KOHTaKTaMH:
S1, S2 u S3. B Heli ke Hcnosb3yeTcsi OLHAa KHOMKa € pas-
MBIKAIOILHMH KOHTAaKTaMH — KHOMKa S4; HCMOJB3YIOTCS
TaKkxe pese KI ¢ IByMs nmapamMH pa3MbIKalILHX KOHTAaKTOB
K1.1 u K1.2, snekTpomaruuT i1, 3BOHOK B M HCTOYHHK MH<
TaHHS.

Tlpu omHOBpeMeHHOM HaXKaTHH KHOMOK SI H S2 3aMbl-
KaeTCsl y4aCTOK LIeMH C 3JieKTpomarHHTOM. Ecan e Oyner
HaxkaTa KHOMKa SJ, OiHa HJIH B Ji0GOH KOMOHHALIHH C KHOII-
KaMH SI u S2, To cpabotaer pese KI, v npwt 3aMbIKaHHH
€ro KOHTakTOB KI.2 BKJIOYHTCH 3BOHOK. 3BOHOK Oyner
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paboTaTh N0 Tex nMop, Noka He Oyner Ha)xaTa KHONKa S4 —
KHomnka cOpoca.

Bo Bropo# nenu (cM. pHCyHOK 95) NONOJHHUTENBHO HC-
noJib3yeTcs eiie ofHo pene— pese K2, uMeroluee JiBe maphbl
3aMhuikalolix KonTakToB K2.1 n K2.2. Kouraktel K2.1 GJio-
KUpYIOT KHOMKH SI u S2. Takum oOpasoM, npekpallicHHe
OIHOBPCMEHHOTO MEXaHHYECKOro BO3[ECHCTBHSI Ha 3TH KHOIN-
KH He NPHBOAMT K NpekpalueHuio paborsl pese. KOHTakTH
K2.2 BkJI04AIOT 3JIEKTPOMAarHHMT.

PaccMoTpenHble LenH MOryT CJOYXHTb MOAEJISMH <«KH-
6epHETHYECKNX 3aMKOB», OTKPHIBAIOLIMXCS TOJIBKO TNocJe
Ha)aTHsl JIBYX ONpeleJIeHHBIX KHOIIOK H3 Habopa KHOIMNOK,
CMOHTHDOBAHHBIX Ha NyJibT€ y BXOJla B MOMelleHHe, B Ha-
eM cayyae — nocJje Ha)kaTua KHONOK SI u S2. IloHsiTHO,
YTO KOJIHYECTBO KHOMOK, YCTaHABJIWBaEMHX Ha NyJbTe, HH-
yeM He orpaHHyvBaercs. JJONoOJHUTEJNbHBIE KHONKH MOAKJIIO-
YalTcs NapaJliyieJibHO KHOMKe S3, Kak 3TO NMOKa3aHo Ha pu-
cynke 95. Jlio60it paGOTHHK, KOTOpBIH HMEET pa3pelleHHe
BXOIHTh B NOMellleHHe, NOJXeH 3HaTb Kol 3aMka. HaxaTune
Ha HYXHBIE, «KJIOYeBLIe» KHOMKH NPHBOOHT K BKJIIOYEHHIO
3JIEKTPOMAarHuTa, KOTOpHIH NOcje 3TOro BTATHBaeT B cebs
CepAECYHHK, BHIMOJHSIOWHH pOJib 3alBUKKH, H IBepb OTKPH-
Baerca. HaxkaTtue »xe Ha Jpyrue KHOMKH, KpOME€ KHOIIKH
S4, NpHBONHT K BKJIIOYEHHIO cHrHasa TpeBord. KHonmka S4
SIBJISIETCT KHOMKOH cOpoca, Ha)xKaTue Ha Hee NPHBOAHT K
BO3BPaLICHHIO LIEMH «KHOCPHETHYECKOIO 3aMKa» B HCXON«
Hoe coctosiHHe. KHonKy S4 ycTaHaBAHBalOT BHE MNyJbTa C
TakKHM pacyeToM, 4TOOBI OHa OKa3hiBaJiach HaXKaToH MPH OT-
KpHIBaHHH [IBEPH.

98. «Kunbepnernyeckuit 3amMok» (cM. pHCYHOK 96) oT-
KpHIBACTCA B OJIHOM-€IHHCTBEHHOM cJlyyae, Korapa BbINOJI«
HFETCST YCJIOBHE: KHONKH HaXXHMAaIOTCSi NOOYEpEeNHO — CHas
yaja KHonka S/ u nuwb 3ateMm KHonmkKa S2. ITpn mo6nix
Jpyrux KOMOMHalusix H TNpH JMoObIX APYrHX NOCAenoBa«
TEJBHOCTAX HaXXHMaHHUs KHONOK BKJIOYAeTCsl CHTHaJ Tpe-
Bord. [leficTBHTeNIbHO, MPH HaXKaTHH Ha KHOmMKy S/ cpaba-
ThiBaeT peJie KI v mpHBOASATCA B JeHCTBHe KOHTakTHl KI.1,
K12 u KI13. Kontaktet KI1.1— Gnoxupyiomue, OHH He
IaIoT peJie OTKJIOUHThCS MocJje MmpeKpalleHHsi BOo3JlelCTBHA
Ha kHonkH. Ilepeksioualomine KoHTakTh! KI1.2 «moAarorase
JMBAIOT» K BKJIOuYcHHIO pese K2, a koHTakth KI1.3 «nogro-
TaBJIHBAIOT» K BKJIOYEHHIO 3JIEKTPOMAarHuT. 3aTeM NOpH Ha-
JKaTHH KHOMKH S2 cpabatmiBaeT pejie K2, Briioyaercs
anexkTpoMarHuT (6saroflapsi 3aMHKaHHIO KOHTaKToB K2.2),

100



H 3aMOK oTkpbiBactcsi. Kontakte K2.1 sBasiotcs GJOKH-
PYIOLLHMH.

Honyctum, yto neppoit Geuia Ha)kata KHomka S2. IT10
NPUBOAWT K cpaGathiBanuio pese K3. Tenepb 3aMbiKaroTcs
KOHTAaKTh KJ3.2, u pasfaercst cMruaj Tpesorv. To xe camoe
npousoiifer, ecad neppoii Oyaer HaxxaTa KHONKa S3.
Kuonka e S4 cayxuT aJis BO3BpallleHusi MO «KHOep-
HETHYCCKOro 3aMKa» B HCXOAHOE COCTOSTHHE.

Kuonku SI1, S2 u S3 MoryT ObITb pacnoJioXxeHn Ha
nyJeTe B JIOOOH MOC/NeAOBaTEeNbHOCTH, NPHHUHUN pabOTHI
ocTaHeTcsl NMpexXHuM. [TousiTHO Takxke, 4TO, Kak H NpH pe-
lieHWH 3aflaud 97, KOJIMYECTBO KHOMOK Ha MNyJibTe 110 XKe-
JIAHMIO KOHCTPYKTOpPa MOeT OBIThb YBEJHYCHO.

99. YcnoBHs 3aropaHus CHTHAJBHOH JIAMMOYKH MOXKHO
BHIDA3HThL CJICAYIOLIHM BHICKA3HIBaHHEM, COJICPKallHM JIOTH-
YECKHE CBSI3KH «H», «HJIH» H «HE»: JIaMIOYKa 3aropaetcs
({l=1) uau Torna, kKoraa OIHOBPEMEHHO He HaKaTa
KHONMKa @, 4 He HaxaTa KHONKa b, waiu xKe TOrfa, KOrna
OTHOBPEMEHHO HaXKaThl ¥ KHOMNKa &, ¥ KHOMKa b.

YcnoBust paGothl pemd MOryT GbITb 3aMHCaHB! CIENYIO-
MM ob6pa3oM:

l=a-b+a-b.

ITpuBeneHHOMY BhIpaXKEHHIO COOTBETCTBYIOT CX€Mbl UEMCH,
npencraBJeHHble Ha pHcyHkax 156a u 1566 (Bo BTOpO#

m—S7 mS2 —

s7 '2_'82

Puc. 156.

LieNH MPOH3BEACHB HEKOTOpHE KOHCTPYKTHBHBIC YIIpolle-
HHS).

100. Eciu TebGe nmoka ewie He yAastoch HaHTH OTBET K
sanave 100, To oOpaTuch CHOBa K NpuUMepy 2, paccCMOTpeH-
HoMYy B YacTH V (ctp. 61). ITocne storo tebe OymeT npoue
JoraiaTbCsl, KaKUM e JloJikeH ObITb OTBeT K 3amatue 100.

CxeMbl neneil, yIOBJIETBOPSIOLLHE BCEM YCJOBISIM 3a-
JlauH, TpUBeJeHHl Ha pHCYHKax 157a u 1576. B oGomux
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clyyasiX KHOMKA, COOTBETCTBYIOLLAsl HE3aHSATOH sluciKe, 3a-
MBIKaeT LeNnb ¢ CHIHAJbHOI JIaMIIOYKOH.

+o0-

SECELLLELE
IITTIIY

Pue. 157.

101. Cxema 3JieKTpHUYeCKOll uenH, siBAsIOLICIiCA OTBe-
TOM K 3ajaye (cM. pucyHOK 158), cocTOHT H3 Tpex yacTew,

~ 25 S
K3 _F K24 34
P N A’33_
+o
/12
24 K12 A’22\9 K3.2 \9
KT 11 2.7 rj K37
S7
44 #3
82 S84 86‘
+o0—
c2_g
Puc. 158.

KOTOpPEIE MOXHO Ha3BaTh: OJHY — L€NbIO yNpaBJeHUs, APy~
TYIO — HCIIOJIHUTEJbHOH LENMbi0 W, HaKOHel, MOCJETHIOI —
Uenblo curHasuzanud. Llenb ynmpaBiieHWsi COCTOMT H3 Tpex
BKJIIOYCHHBLIX TNapajijieIbHO OOMOTOK 3JIEKTPOMAarHHTHBIX
peJsie, LIECTH KHOMOK H TPEeX HOPMAJbHO Pa30MKHYTBIX KOH-
TakToB peJsie. McnosnurenpHas uenb CONEPXKHT TPH BKJIIO=
YEHHBIX MapaJiJIeJIbHO JIBHraTessl C TpPeMsi HOPMAaJIbHO pa-
30MKHYTHIMH KOHTaKTaMH peJe.

CoMmecTHyI0 paboTy 3THX ABYX neneil Oymer HETpYAHO
HOHSITb, €CJIH o0paTUTLC K OTBETY Ha 3amauy 95 (cM, pu-
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cyHok 93). OcTaercs paccmMoTpeTb paGOTy ULENH CHIHAJH-
3alHH.

Cdopmynupyem cHauaja BHICKAa3biBaHHe, OTpajaloLuee
YCJIOBHS, MPHBeIcHHLIE B TEKCTE 3aJlayH, H COlepKalllee Jo-
THYECKHE CBSI3KH: CHTHaJIbHAS JaMIMOYyKa JIOJI2KHA 3aroperb-
csi uau (Torfa, Koria paboTafOT « MepBHIA, 4 BTOPO#M JBH-
ratesi, u He paboTaeT TpeTHil ABHraTesb), uau xe (Toraa,
Korfia paboTaloT & NepBHI, ¥ TpeTHH JABHraTeslH, U He pa-
GotaeT BTOpOHl ABHratenb), uAu e (Torma, korma pabo-
TalT & BTOPOH, & TpeTHil ABWraTtesu, u He padboTraet mep-
Bl JIBUraTeJb).

710 BLICKa3biBaHHE MOXeT OHITL 3alHcaHo B ajaredpad-
yeckoit ¢opMe, B KOTOPO#H COCTOSTHHSI ABHrateseil oOo3Ha-
YeHb! OYKBEHHBIMH CHMBOJIAMH:

l=a-b-é+a-5-c+d-b-c——i—a'(b-é+5-c)+
+-a-b-c.

Uucsio, crosilliee Haj 3HAKOM pAaBEHCTBA, sIBJsETCS HO-
MepOM MnpaBHJia, npuBefeHHoro B tabauue III ¥ Hcnojab3o-
BaHHOTro npu npeoOpa3oBaHuH. B cOOTBETCTBHH ¢ 3THM Mpa-
BHJIOM ajireOpaHyecKoe BhipayKeHHe OBbLJIO HECKOJBbKO YMpO-
meHo. IlonyyenHOMy BhipaXkeHHIO COOTBETCTBYET HOBasi
uenb, COCTOsILIAsT W3 KOHTAKTOB peJe, BKJKYaKWHX JBH-
raTeJd. JTa Lenb cXeMaTHYecKH H3o0pa)keHa B BepxHe#
YacTH pUcyHKa 158.

102, 3anuch ycJoBHI BKJIOUEHHST JIAMIIOYKH, cleJlaHHas
B ajarcOpauueckoii ¢opme, Oyler comepxaTh lIeCTb CJa-

raéMhix:
l=a-b-¢+a-b-c+a-b-ct+a-b-é¢t+a-b-c+
+a-b-c.
Buinoanum ynpoueHuss NpHBCACHHOrIO0 BBIpA2KEHHsI, YKa-
3blBasi KaXAblH pa3 HAJ 3HAKOM paBeHCTBA HOMEp TOro

npasuna u3 Tabauy III waun IV, KoTOpoe y4YiITHBAJIOCH NMpPH
BBLINOJIHEHUU YIIPOILICHHS:

1=a e+ be+ be)+ a(be+be+ b=
= abc+b(E + o)+ albe + b (@ + o)) ——a(bc + b) +
+a(bc + b).
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Ha pucynke 159 mpepncraBiieHO cxeMaTHuecKoc H300pa-
JKEHHe KOHTAKTHOH LeNHW, COOTBETCTBYIOLUEH MNOCJCAHEMY
BHIpaKEeHHIO.

-o———8 = —aL
Puc. 159. Puc. 160.

103. Yc0oBus 3aropaHHsi CHrHAJBLHOH JIAMMOYKH MOXKHO
BHIDA3HTb CJCAYIOLNM BLICKA3bIBaHHEM, COAEPXKAIUM JIO-
rHyeckHe CBSI3KH «H», HJIH» M «HE»: JIJAMIIOYKa 3aropaercs
(l=1) nnu [korpa pabGotaer u nepBHil ABHraTesb, T. C.
Haxata neppasi KHonka (@ = 1), u pabGoraer BTOpo# JBH-
ratesb, T. €. Ha)kata Bropasi KkHonka (b =1), u ne paGo-
TaeT TPETHH JIBHraTesb, T. €. He HaaTa TpeTbs KHOMKAa
(c=0)], uau [korma pabGoTaeT u mnepBHIil JBHraTeJb
(a = 1), u paGotaer Tperu#l npHraresb (¢c=1), u He pa-
Ootaetr BTOpO# Auratenb (b= 0)], uru [korpa paboTaioTr
u Bropo# (b= 1), u tpetuit (c =1) nBUrartey, u He pa-
6otaet nepBuii (a = 0)], usu [korma paGoTarT u nNepsHIi
(a = 1), u sropoit (b=1), u tpetnit (¢ = 1) nBurarenn).

To xe camoe BbiCKasbiBaHHe MOXeT OHITb 3aNMHCaHO B
anre0paHyeckoi opme:

| = abé + abc +} abe - abe.

IIpuMenus npaeuaa 8, 14 u 5 (cM. Tabauuwt I11 u IV) B o1-
HOLIEHHH K MEPBOMY H K NOCJEIHEMY cjlaraéMblM, MbI IOJY-
YUM YNpOLUEHHOE BBHIpaXKEHHE:

[ =ab + abc -+ abc.

ITpumenuB npaeuna 8, 12, 14 u cHoBa mpaBuyO 8 ¢ LeJBbIO
npeo6pa3oBaHusT MEepBOrO U BTOPOro cJaraéMeiXx B Nocjef-

HEM BRIpaXK€HWH, MBI NMOJyYyduM elle Oosiee mpocToe BHpa-
JKeHHe:

l=ab + ac + abe.

TosbkO 4TO nNoJIyyeHHOE BHIpAaXKEHHE MOXKHO elle YIpo-
CTUTb, MPUMEHHB npapHJya 8, 12 u 14, ¥ TorAa 3amnuch ycjo-
BHH BKJIIOYCHHS JIJAMIIOYKH NMPHMET BHI:

I=ab +} ac + bc,
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H mnocie JagbHefiliero ympollueHHsi oHa OyAeT BHIMVISIACTH
CACAYIOIHM 06pa3oM:

l=a(b+c)+ be.

ITocnenneMy BripaXKeHHIO COOTBETCTBYET 3JICKTpHUecKas
Lenb, cxema KOTOpO# npeAcTaBleHa Ha pHcyHke 160.

104. UtoOnl peludTh 3azayy, HEOOXOMIIMO YSICHHTbL cebe
ycJ0Busl paboThl KaXKIOH H3 ABYX JlaMIIOYeK. JTH YCJOBHS
COCTOSIT B CJeAyIolileM: €CJIH IBHrateJu He paboTaloT, TO
U JIaMIIOYKH HE JOJIZKHBI TOpeTb; NMpH pabote J1060r0 Of-
HOro ABHraTes]st AOJKHA 3aropeTbhcsi TOJbKO ONHA BHOJHE
onpeneJeHHas JaMmIouka; ecaH OyayT paboTraTh OAHOBpe-
MCHHO Kakue-JHOO nBa ABHraTedst H3 Tpex, TO NPH 3TOM
HoJI2KHa ropeTb TOJbLKO OAHA BTOpasi JlaMIlouka, a nepBasi
HoJI2KHa IOTYXHYTb, HaKOHE€l, BO BpeMsi OIHOBPEMEHHOIl
paboThLl Bcex Tpex IBHrarteseil NO/XKHB roperb obe Jiam-
noykd. C OIHHM cJyuyaeMm NpPHMEHCHHSI peJieHHO-KOHTaKT-
Holl UenH AJs1 CliFHAJU3auMH 0 paloTe aBHrartesaeil Mbl yxe
BcTpeyasHch npu pewienny 3anaud 10l. Torna peub maa o
paboTe ABYX ABHrateJieH.

Jlaist pellieHHs1 BOIIpOca O KOHCTPYKUHH LeIH CHUrHaJu3a-
IIMK 3allHllieM BblpaxkKeHHe, OTpaxKkamllee YCIOBHS, KOTO-
pPLIM JIOJIXKHA YIOBJICTBOPATH CHUTHAJW3auus, ecyH paboTaer
TOJIbKO OHMH JIBHrateJb:

- Yy - 8 -_ _ _ -
l=abc + abc + abc = abe + a (bc + bc).
CxeMa cOOTBeTCTBYIOLeH KOHTAaKTHOH ULENu NpHBeleHa Ha
pucynke 16la. Octaetrcsa 00beIMHHTL HOBYIO LEMb C LEMbIO

Puc. 161,

CHTHAJIH3allH, O KOTOpoi 1mJa peub B 3afiaue 101. Cxema
LleNnH, sBJsIOLIeHca oTBeToM Ha Bompoc 3afaud 104, npen-
cTaBJieHa Ha pHcyHKe 1616.

Jlamnouka H1 6ynert ropeTb TOJBKO TOTAa, KOrAa BKJIO-
YeH KaKol-suGo ONMH JiBHTaTe]b; JamMnouka H2 6yaer ro-
peTh TOrfia, KOrfa OKaXyTcsi BKJIOYEHHHIMH KaKHe-H6o
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nBa JABHUratens, obe namnouku HI n H2 Gynyt roperb NnpH
YCJIOBMH BKJIOYCHHST BCEX TpeX ABHrarteJiefl.
Co6epn nenp no npuBeeHHON cxeMe H yOelHCb, 4TO ee
paboTa MOJHOCTBLIO OTBEUAET PaCCMOTPEHHBIM YCJIOBHSIM.
105. B aJsreOpauueckoii (opme YCJIOBHS BKJIOUCHHS
JIaMIIOYKH 3aNHCLIBAIOTCA CAEAYIOWHM o0pa3om:

l=abcd + abéd + abed + abed + abed +
+ abéd + abed + dbcd.
Kuonka a npenHasHaueHa AJas npefcefatesii KOMHTETa,
ocTajJibHble KHOMKH b, ¢ U d npelHa3HayeHbl HAJSA 4JE€HOB
KomuTeTa. IlpuBeaeHHoe BHILIE BBIpaXK€HHE MOXHO YIpO-

CTHTb, NpUMeHUB npaBuaa 8, 14 u 5 (cm. Tabmuub 111 H
IV). Brinoanue ynpolieHus, Mul HOJYyYHM:

l=ab+ ac+ ad + bed = a (b + ¢ + d) + bed.

[Tocnennemy BhIpaXKEHHIO COOTBETCTBYET LENb, CXeMaTHYes
CKH H300paxkeHHast Ha pucyHKe 162.

é e d
+c”T0%E”ﬁ

d

Puc. 162.

106. Anrebpavueckoe BBIpaXKCHHe MJISi YCJIOBHA BKJIIO-
YeHHA JIaMMOYKH OyJeT comepXaThb UIeCTHAAUAaTb cJAarae-
mbiX. Huxke NpHBOAKTCS ONMH H3 BapHAHTOB YyXXe YNpolleH«
HOro BBHIpaXKeHHf, COAEpIKalllero AecATb CAaraeMHX;

= abéde + abede + abede + abéde +
+ abédé + abcdé + bede -+ bede + bedé + cde.

CxeMa coelliHEHHSi KHONOK, COOTBETCTBYIOLLAs MpHBE~
JEeHHOMY BBIDAXEHHIO, NpCACTaBJieHa Ha puUcyHke 163a. Ilo-
Jy4YeHHBIi BapHaHT OTBETa JAONYCKAaeT JAajbHelilline YIpo<
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mwenus. Hobwlii eme Gonee YHPOMEHHHIH BapHaHT CXE€MbI
NoOKa3aH Ha pucynke 1630.
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107. Knonky npencenartesis xiopH o0o3nayuM OyKBO# a,
a KHOIIKH YJIEHOB XIOpH — OykBaMH b, ¢, d u e. AareGpau-

o :
s T >
| O-g-:uj—-é 4 ’:]jg —o

c b e

Puc. 164.

yeCKH YCJOBHS BKJIOYCHHWSI JIAMMOYKH MOryT OHITH 3amnm-
caHbl caefyolHM oOpa3oM:

= abc + abd + abe + acd + ace + ade.

TMocnenHee BripaXeHHe MOXeT OHITb YNPOILLEHO, H TOTAa
MH NOJIyYHM:

Il=alb(c+d+e)+ c(d-+e)+ del.

CxeMa 3JEKTPHYECKOH LeMH C JaMIMOYKOH, COOTBET-
CTBYIOIllasi TOJYYEHHOMY BHIpa)KeHHIO, H300pakeHa Ha pH-
cyHke 164,

107



108. B HaliemM pacnopsixkeHHH HMeKTcsl TpH KHONKH a,
b u c. PaccMoTpuM pasyiHuHbie BO3MOXKHBIC KOMOWHALUH
COCIMHEHHST 3THX KHOMOK, KOTOpbie YMOBJETBOPSIOT YCJIO-
BUSIM PabOTHl LeMNH.

JlonyctuM, 4TO JlaMIIOYKa TOpHT, KOrjla He HakaTa HH
oAHa H3 Kunomok. Torpa jammoyka OyneT roperr M B Tpex
JPYTHX cly4asix, KOria OKa)KyTcsl Ha)KaTHIMH IBe JIoObie
KHOIIKH. 3anuileM 3TH ycJoBHs anareOpaiueckH:

| = abé -+ abc + abc + abe
HJIH

1=a(b¢ + bc)+ a(bc + be).

CxeMa COOTBETCTBYIOIEH LeNy NMpUBeieHa Ha pHcyHKe 165a.
HekoToprie ynmpolleHHsl, BO3MOXHBIE' B 3TOM CJiyuae, OTpa-
XeHsl Ha pucynke 1656. Ha pucynke 1656 mokasaH Ba-
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Puc. 165.

pHAHT CXeMBI 1ellH, B KOTOPOil HCNO/bL3YIOTCS MNepekJiya-
teau. IlpH HeOGXOOHUMOCTH YBEJHUHTL YHCJO MYJBLTOB [0
yeTeipex (IO ISATH, JO IIECTH...) B YYacCTOK UEINH, NpeacTas-
JSOLHIT coGOoil ABYXIIPOBOAHYIO JIHHHIO, CJeAyeT BKJIIOUHTH
euie oauH (ABa, TPH...) ABYXIOJIIOCHbLIH MEPEKJIOUaTEb,



UTO AEJIATH HAJBIIE

To KOHYHMJI YATATH 3Ty HEOOJABIIVIO KHHUTY 00 3JIeKTpH-
yeckIiix lensx, Tebe OblIO HHTEpeCHO pemlath 3aaayH, cobu-
patb W HCHBITHIBATHL 3JICKTPHYECKHE ILlend, U Tenepn Tebe
XoueTcsl y3HaTb NOGOJbIIC O HOBHIX 3JEKTPHUECKMX LeMNsXx,
O [paBHJaX 1iX cOcTaBJeHus, 00 «anrebpe KHOIOK».

[To3HakOMHTbCA ¢ HOBLIMH OpPHMCpaAMH HHTEpPECHBIX
3JICKTPHUECKHX leleil, JexauHX B OCHOBE HC OYeHb CJIOXK-
HbIX KHOepHETHYECKHX YCTPOHCTB, MHOIMe H3 KOTOpPHIX
MOKHO cHeJaTb CcaMOMy, Tkl cyMmecllb, OOpaTHBILIHCD
K KHHram:

«ABTOMaTHKa Ha KaxJaoMm liary». MockBa, «MaJniii»,
-1970;

Kosmckuii I. M., Topoun A. Bb. YBaekatenvHasi kHGep-
HeTnka. CeepayoBck, 1969;

«I1poctas xuGepnerHka». Coopuik non pen. I0. C. Cro-
JasipoBa. MockBa, «<MoJsionast reapaiis», 1965;

Komexuii JI. M., Heowes B. M. KuGepnernka, aBToMa-
THKa, XH3Hb. CBepasioBck, CpeliHe-YpajabCcKoe KHHXKHOE H3-
JatenbetTBo, 1976;

Heowes B. M., Komcrkuii JI. M. KuGepueruka B camo-
nenkax. MockBa, «3Jueprus», 1978.

Hemano crateil mo 3THM BOIIPOCAM Thbl CMOXKEIIb BCTpE-
“TUThb Ha .cTpaHuLxax xKypHaaoB «Ksant», «Monenuct-kou-
CTPYKTOP», «Panno» H «lOubIil TEXHUK>.

DBoJsece merasbHbie cBeneHusi o6 «anreGpe KHOIOK», a
TOuHee, O Hayajax MaTeMaTHYeCKOil JIOTHKM, Thl yTHaellb,
NPOYHTAB KHHIH:

T'aywrkos B. M. Yto Takoe kuGepnerHka. Mocksa, «Ile-
paroruka», 1975;

Iexeauc B. II. Manenbkasi sBUIIKJONEAHSt O OGoOJbLIOR
kHGepnetHke. MockBa, «Ilerckasi aitepatypax», 1970;

Hlunertico A. B., Hluseiiko T. H. Ku6epuetnka 6e3 ma-
TeMaTHKH. MoCKBa, «JHeprusi», 1973;
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M3JATEJIbCTBO «HAYKA»

I'MTABHASI PEJAKLHA
PHU3UKO-MATEMATHYECKOH JIMTEPATYPLI

117071, Mocksa, B-71, Jlenunckuit np., 15

VUEDBIIBIE TTOCOBHS 10 OH3IMKE

Jdas caywartenedt NOATOTOBHTEJLHB X
oTAnelneHHA BY30OB

Byruros E. H., Beikos A. A., Kordpatees A. C. dusuka nas no-
cTynawouix B Bysb, [978. — 608 c., | p.

Byruros E. H., bvikos A. A., Kondparves A. C. ®usnka B npu-
Mepax it 3anavax. 1979. — 464 c,, 80 k.

3anaun 0o ¢usnke/l[Ton pea. O. §1. CaBuenko, roToBHTCH K ne-
yath B (981 r.

3agaun no ¢u3HKe AAA noctynarounx B By3ul/Deunpukos I. A.
u np.— Han. 4-e, 1979. — 384 c., 85 k.

Nurckud A. A. 3anaun no ¢usnke, 1977. — 288 c., 65 k.

C6opuiik 3amav no dusnke/bakaumua JI. Il. u ap. — Haa. 3-e,
1975. — 416 c., 67 k.

COopuiik 3afad no sJyementapuoil ¢usnke/byxosues b. b. u np.—
M3n. 4-e, 1974. — 416 c., 72 K.

Asopcxuii B. M., INuuckuid A. A. OcroBui ¢usnku. T. 1. Mexa-
nHka. Monekyasipuan ¢usnka. Siektponruuamuka. — Haa. 3-e,
roToBHTCA K nedatu B 1981 r.

T. 1. Kone6aunst n Boauui. KBantoBas ¢usnka. Man. 3-e, ro-
TOBHTCA! K newatu 8 1981 r.

3y6os B. I'. Mexaunka (cepusn «llauana ¢usnxu»), 1978 —
352 c., 90 k.

Cenesnes 0. A. OcuoBul 3aementapuoit ¢uzusu. — Hap. 4-e,
1974. — 544 c., 92 k.

Wackoneckan M. I1., 3avyun H. A. CGopunk n3Gpanubix 3ajay
no ¢usuke. — Hai. 4-e, 1974. — 224 c., 30 k.

Ona cpeauux cneuHadbHBX
vyieOHBLIX 3aBegeHHIl

Xdanoe JI. C. YueOunk no ¢usmke AJA CPeAHHX CIELHANBLHBIX
yueGunlx 3asesiennit. — Han. 3-e, 1981.—560 c., | p. 30 k.

CGopuuk 3apay u BONPOCOB N0 (PM3HKe AJA CPENHHX CHEHHAJb-
HBIX yueOunix 3aBeneunii/TTon pea. P. A. Tinankopoit. — H3a.
5-e, 1980. — 368 c., 66 k.

Ilpuobperaiite u saxasvsarite nepeuucirenrbie epiuie u3danusn
8 mazasunax Kruzotopea u Axademxrueu, pacnpoctparsrouiux
AuUTePATYpY OQHHOL TeMaTunu.
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