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MNEPEMEHHBIA TOK

Heabp padoTbl: M3yueHune NPOXOKACHUS MEPEMEHHOTO TOKA MO IIEIH,
cojep Kallieil akTUBHOE CONTPOTUBIICHUE, UHIYKTUBHOCTh U €MKOCTb.

1. KBa3ucraumoHApHbIH TOK
N3 Bcero MHOrooOpasus NEpPEMEHHBIX TOKOB paccMOTpuMm TOK |,
U3MEHSIOIIUNCSA 110 3aKOHY

| = I,sin (ot + @), (1)
rze |y, — ammumryna (MakcuManbsHOE 3HAYEHKE) TIEPEMEHHOTO TOKa, (ak + ¢n),— dasa, o -
KpyroBas 4acToTa IepeMEHHOI0 TOKa, ¢y - HaualibHas ¢asza.

Kak wu3BecTHO, 2JIEKTPUUECKHMH TOK BO3HUKACT TOJBKO TMPU HAIUYUU
ANEKTPUUYECKOTO MoJsl. OJHAKO CKOPOCTh PacCHpOCTPaHEHUS DJICKTPUUYECKOTO TOJIS
xoreuna (C = 3-10° w/c). TToaTomy, ecinu B Kakoif-1160 Touke 1 mose BO3OYIMIO B
MOMEHT BpeMeHU t Tok

I, =1, Sin wt,
TO B TOUKE 2, HAXOJALIEWUCS OT TOYKM | Ha PAcCTOSHUM Xip, TOK BO3OYIUTCS C
3ara3/IbIBaHUEM Ha BpPeMsl 7, TAC 7 = X1o/C - BpeMsl paclpOCTpaHEHUS OISl OT TOYKH
1 1o Touku 2. BenuunHa TOKa B TOUKE 2 onpeaensercs GopMyJioi:
I =lpsinw (t- 1) = lg Sin (wt - wx/c) = Iy sin (ot - 2x/cT),

rie T = 271 - nepuon. B 001ieM citydyae BEMUIMHBI TOKOB B JJAHHBI MOMEHT BPEMEHH T10
JUIMHEe Tiemd OyayT WMETh pa3iWdHble 3HAYCHUS B Pa3IMYHBIX TOYKax Iermu. Ecimm,
CMeIIeHUs TI0 (pa3e MaJIbl WJIM UIMUA MOYKHO TMPEHEeOpeyb, TO CUUTACTCA, YTO BEJIMUMHA TOKA

BO BCCX TOYKaX ILICIIM OAMHAKOBA. Takue TOKM Ha3bIBAIOTCS KBasUCTAIUOHAPHBIMU, W JJIA
HHUX BBIIIOJIHACTCA YCIIOBHC

27mx @ c X
—<1 = —|>—, T>—.
T I v ( zﬂj L wm . (2)

JlonmynieHue KBa3UCTALMOHAPHOCTH TOKA MO3BOJISIET IPUMEHSATH 3aKOHBI OMa
u Kupxropa K MrHOBEHHBIM 3HAYEHUSIM TOKa B (OPMYJIHMpPOBKE HTAHHOW IS
IIOCTOSIHHOTO TOKA. IIpy 3TOM MOKHO paccMaTpuBaTh BCIO LIEIIb.

2. 'padpuueckuit cnmocod 3agaHUA  TNEPEMEHHbIX TOKOB
CunycouanbHble IepeMEHHbIE TOKH BBIPAXKAIOTCA Yepes
cootHomeHust (1). DToT cmoco0 3amaHusi Ha3bIBACTCS
aHAJIUTUYECKUM. Yacro, OJTHAaKO, MOJIb3YIOTCS
rpadUYecKUM METOJIOM, KOTOPBIA CHIJIBHO YIIPOIIAET
pacueTbl CONPOTUBJICHHUM B LEMAX MEPEMEHHOTO TOKA.
Paccmotpum  rpaduueckuii  MeToA  M300paKeHUS
NepeMEHHbIX TOKOB. M300pasuM B MpSIMOYTOJILHOM
CHUCTeME KOOpJIWHAT MEPEMEHHBIH TOK B BHJIE OTpe3Ka
BEJIMUMHBI lg, Tak 4TOOBI OH 00pa3oBaj yroia ¢y C OChIO
X. OTtpe3oK Ha30BEM BEKTOPOM TOKA. IJTO HAdalbHOE
noJjio’keHue BekTopa Toka (Puc.1)

Bynem Bpaiath BEeKTOp TOKa BOKPYT Havyajaa KOOPAUHAT C YITIOBOM CKOPOCTHIO

£, sin {wt +,)

!

Puc. 1



27
w=—=2xv.
T

Yepes Bpems t Bektop |y Oyzer cocTaBisTh yron @t ¢ mepBOHAYAIBHBIM IOJIOKEHUEM
BEKTOpa TOKa U yron (at + ¢p) ¢ ocwio X.. [Ipoeknus BekTopa Ha och Y paBHa
=1 sin ((L)t+ ([)0),

T.€. OHAa B JIIOOOM MOMEHT paBHa MTHOBEHHOMY 3HAYEHHIO TOKa. TakuM crnocodom
MOKHO H300pa)kaTb OJHOBPEMEHHO TOKM M HANPSDKEHUS B LEMAX NEPEMEHHOIO
ToKa. BeKTopHBI MeToa M300pakKeHHs] BEIMYWH, XapaKTEPU3YIOIINX IMPOIECCH B
LEISIX IIEPEMEHHOI0 TOKA, IPUMEHSETCS TOTJa, KOTJja UMEETCsl HECKOJIbKO BEJIMYMH,
MU3MEHAIOIIMXCSA CO BPEMEHEM TapMOHUYECKH C OJHOM M TOM K€ 4acTOTOM. B 3TOM
cly4yae Ui CIIOKEHUS OJHOPOAHBIX BEJIMYMH HY)KHO CHadajga CIIOXHUThb
M300pakaroIue UX BEKTOPBI, @ 3aTEM MOJYUYEHHBI BEKTOP CYMMBI CIIPOEKTUPOBATH
Ha och Y. HamomHum, uyto g KEA3UCMAYUOHAPHBLIX TOKOB HCIOJIb3YIOTCA
npaBuia Kupxroda.

a) llenb ¢ akTUBHBIM CONPOTHUBJIEHUEM (pHC. 2 a)
a &

I 1
| S

R

S

E=Egsment

Puc 2

UR= E wumm |R0= Eo sin ot
HJIn

E, . :
| = —=sin wt =1l sin wt. €))
R0

B rpaduueckom npencrasnenuu ly u E o n300pa3arcs Tak, Kak Ha pucyHke 2, 0.

0

E = Egsin ot

nq X
e -

E = Egsinet b=t




0) Llensb ¢ eMmkocTHIO (pPHC. 3,2)

U=F
nIIn
U, = E (Sin ot.
do &o :
| = " :EoCoocoswt:UCw = sin (ot + 7/2).

BBCI[CM CMKOCTHOC COITPOTUBJICHUC ZC = 1/C .. OkoHYaTEILHO UMEEM

E
| = Z_O sin (ot + /2). = Iy sin (ot + 7/2). (4)
C

BGKTOpHaH AuarpamMma TOKa 1 HAIIPSZKCHIE UMCCT BU, KaK Ha pHC. 36.

B) llenb ¢ MHAYKTUBHOCTHIO (pPHUC. 4 a)
U|_ —E+FE Ly
rne U = IR (R - akTHBHOE CONPOTHUBIICHHE),

1
E=-L % - 3/IC camomHIyKIuu, Tae L — WHAYKTUBHOCTS.
[Ipenebperas R, umeem
. dl
Eosinwt=L e
WJIU, UHTETPUPYH,
E, .
= —2 sin (ot - w/2). (5)
ol

Beenem naaykTrBHOE conporuBienue Z, = al. Tormga

_ o V= L <in (e -
| = oL sin (ot - ©/2)= Iy sin (wt - /2).

Bexropnas quarpamma uMeer Buj, Kak Ha puc. 4,0.

r) Lenb u3 nocjienoBareibHO COeIMHEHHBIX eMKOCTH, MHAYKTUBHOCTH U
OMHYECKOI0 CONPOTHBJIeHHs (puc. 5)

E = Epsin et

Puc. 5

ITo 3akony Kupxroga
UR+U|_+UC:E'E|_. (6)



Bynem cuutarh, 4TO aKTMBHOE CONPOTUBIICHUE KATYIIKA UHIYKTUBHOCTH MAJIo,
1.e. U = 0. Torma
Ur+tUc+E =F

[TocTpoM BEKTOpPHYIO IUarpaMMmy JUisl 3TOrO CiIydas, HampaBUB IO OCH X
BEKTOp TOKa (puc.6). AMIUIMTYIHOE 3HAYCHHE HANPSHKCHUS HA COMPOTUBICHUU
npencTaButcsi BekTopoM Ry, amrmutyaHoe 3Hauenue 3//C Ha KaTyllKe UHAYKTUBHOCTU
— BeKkTopoM Laly ¥ ammimuTyaHOe 3HaueHUE HANPSHKEHUST HAa KOHJIEHCATOpE —
BekTOopoM lo/Ce. Iy aMIumuTyiHOTrO 3HA4YeHHUs MoJHOro Hampspkenus Up = Ey Ha
KOHIIaX y4acTKa UMEEeM

E; =R°I; + 15 (Lo - VoC)

Otcrona
E, = I,/R? +(wL -1/ C)>
niimn
E

I, = 0 7

" JR?+(wL-1/Co)’ 0
)51

Lo —-1/Cw
9p = = (8)

Wtak, ecid Ha KOHIAX LENU KBA3UCMAYUOHAPHO2O TOKA, COCTOSINEN W3
nocieoBaTeapHo BKIoUeHHBIX R, L, C umeercs nanpsokenne U = E = Ej Sin of, T0 B
e UMEeT MecTo ekTpudeckuit Tok | = Iy sin (at + @), e Tok |y onpenernen (7) u
@ onpenerne (8).

YCTaHOBKA. BOJbTAMIIEPMETP, TEHEPATOp IEPEMEHHOIO HAIPSHKCHHS,
ociuiuiorpad , MakeTHas cxema ¢ anemeHtamu L, R u C 1. o4

(puc. 7) ) I

HOPAJAOK BbIITOJIHEHUSA PABOTDI

YnpaxkHenue 1
U3MEPEHUE AKTHUBHBIX COINNPOTHUBJIIEHUM R U R,

(R - conpoTHBIIeHHE TPOBOTHUKA, KOTOPHIM HAMOTAaH COJICHOM/I)

[Tpubop ycTaHoBHUTH B pexuM u3Mmepenus "R", pexuM u3MepeHus MoCTOSHHbBIX
senmmunH "=". [Ipenen msmepenns 20 kOm nipu u3zmepennu R (touku 3-6) u 200 Om —
npu uzMepenuu R, . (touku 2-3). [lomyueHHbIC 3HAYEHUS 3aMUCaTh.



YupaxkHenue 2
HABJIOJIEHUE U USMEPEHUE CIBUI'A ®A3 MEXIY
TOKOM U HANPAKEHUEM B HEIIAX C 9JIEMEHTAMMU L
n cC

a) CaBur ¢a3pl MexXIy TOKOM M HANPSLKEHHEM B e C

UHIYKTHBHOCTHIO

1. O3HaKOMHUTBCS ¢ HAa3HAUYEHHEM OCHOBHBIX OPraHOB YIPABJICHUS Ha JMIIEBOU
na”Henu ocuwuiorpada (cM. mocoOue «OMUCaHHE OCHOBHBIX (YHKIMHA YIpPaBICHHUS
npudopamMuy»). BriounTh ocriuiuiorpad Ha OJHOBPEMEHHYIO paOOTy O00OMX KaHAJIOB
(knomnka "..." wm "— —'", He BKIIOYATh KHOMKH ojaHOBpeMmeHHO!). Ilepexmrodarenu
CTYIEHYaTOl PEryJUPOBKMA YyBCTBHTEIIBHOCTH YCTAaHOBHUTH B mojioxkenue 2" mmm "5

B/cm. Pyukamu BepTHKanbHOTO cMemenus nydeii "0 " cBectu 00a JIyda, yCTaHOBUB

UX BJIOJIb CPEIHEH JIMHUM dKpaHa (3Ta CpefHsisl JIMHUS SBISIETCS HYJIEBBIM YPOBHEM
CUTHAJIOB (HANPsDKEHUM ), MOAaBaeMbIX Ha Y-BXO ocuusuiorpada).

2. YCTaHOBUTh YacCTOTy TIEPEMEHHOro HampsbkeHusi renepatopa 60,0 [y
(mexaJHBIMU TIEPEKITIOYATEISIMHA FUTH TUTABHOM PETYIMPOBKOW B 3aBUCHUMOCTH OT THIIA
rereparopa). [lepexmouaTenn

" 1] Bbix 5
MHnoorcumens" ycraHoOBUTH B () Bo revep porne
nyqn I \7 A
TTOJIOJKEHHUE x1".  TIlomartb L 5 R Befmas
T Y 1 o
niepeMeHHoe HarnpsbkeHne 5-6 B — ® o PRI
Ll
C FeHEepaTopa B TOUKU CXeMbI 2- @Y %G— swa capnnop [ wephue
-
6 (puc. 8).
OTO K€ HaIpSKEHHUE C Puc. B

Touek 2-6 momath Ha Y; - BXOJ MEPBOTrO KaHajla ocuwmiorpada, 4To COOTBETCTBYET
NOJIHOMY HaNpsDKEHHIO, JEWCTBYIOIIEMY Ha ydacTke Lenu 2-6 (KOpOTKUI KOHell
BXOJIHOTO Kabens ocruuiorpada moacoeIMHUTh K TOUKe 2, JUIMHHBIA — K TOUYKe 6,
cM. puc. 8). C Touek 3-6 (cM. puc 8) HampspKeHUE mojath Ha Y — BXOJl BTOPOTO
KaHana ocuwwuiorpadga. OTO  HampsDKEHHME Ha  aKTMBHOM  COIIPOTHUBJICHUU
MPOIOPIMOHAIBFHO TOKY B JAHHOM YYacTKe LIETIM U COBIAaJaeT C HUM 1o da3ze.

3. [lonb3ysick  CTyneH4YaThiM TEPEKIIIoYaTesieM JUIMTEIbHOCTH Pa3BEPTKU 10
TOPU30HTAIN, YCTAHOBUTH pa3BepTKy ocmuuiorpada 5Smc. [lmaBHOM perymmpoBKoi
pa3BepTKU TOOUTHCSI YCTOWYMBOW KapTHHBI CHHYCOWAATBHOTO HANpSDKEHHS Ha DKpaHe
ocipyuiorpadga anurensHOCThIO  1-2 mepuona. Ilpm sToM KapTMHAa Ha JKpaHe
ocuuuiorpada MoxeT ObITh CJerka pa3fBOEHA, YTO JIETKO YCTPaHAETCS HEOOJbIINM
CMEILIEHUEM OIHOIO0 W3 Jy4deill 1o BepTUKaid. [loHOEe COBMEIEHHE JBYX CHHYCOM[
O3HAYaeT OTCYTCTBUE CABHTa a3 MEXIy HUMH, T.€. MEXKy MOJHBIM HaMpsSHKEHUEM U
TOKOM B LIETIH.

4. M3menss dactoTy (¢ momorbto nepekimodatens "Muoxurens'') B 10, 100 u
1000 pa3 u COOTBETCTBEHHO yMEHBIIAs AJIUTEIHHOCTh TOPU3OHTAIBHOU Pa3BEPTKH,

MOXHO HaOmoaTh nossienue casura das mexny Uog = U, 11 Uz g = Ug. Cusur mo
(ase cOmpoOBOKIAETCS YMEHBLIEHUEM aMIUIUTY (bl HanpsokeHus Ug, Tak KaK PeakTUBHAS



COCTABJISIFOIIAsT MHIYKTHBHOTO COINPOTHUBICHUS, paBHas 27fL, pacreT ¢ yBeianmueHHEM
gacToThl. J[7s ymoOcTBa pabOThI TpU ompesesieHny caBura ¢asbl 3TO YMEHbBIIICHUE
ammuTyabl Ur KOMIIGHCHpYETCSl YBETMUCHHUEM YyBCTBHTEIIBHOCTH Y-BXOZla BTOPOTO
KaHaTa (MEpeKTrovaTeb YyBCTBUTEIBHOCTA 10 MeEpe HEOOXOAWMOCTH TIEPEBOJUTCS B
nonoxenue 1 wu 0,5 B/cm, u T.11.).

5. Cneur dazel mexy U, u | onipeniensiercs cremyrommm oopa3zom (cM. puc. 9,a).
[Tonm3ysich MacImITaOHOM IMIKAJION HA AKpaHe ociuiorpada, onpeaessieM UMTETbHOCTh
nepuojia ONHOM W3 CHUHYCOMI B JICNICHUSX IIKAIBI 7 W JUIUTEILHOCTh WHTEpBAJa
COOTBETCTBYIOIIETO CABHUTa MEXKIy cuHycommamu An. Tak Kak mepuoj] COOTBETCTBYET
n3MeHeHuto ¢aszpl Ha 27, TO caBur 1o ¢aze mexay U, u | MOXKHO onpenenuTts 1o

bopmyie

Puc. 9

27
¢ = 7A”’ [pax].

Cnur mo dasze ompenenuts Ha uvactotax 600, 6000, 60000 [y. Tloctpoutsb
BEKTOPHYIO Jrarpammy (puc. 9,6).

0) CnBur (a3bl MexKIy HaNPsiZKEeHUEM U TOKOM B IeNH ¢ eMKOCTBIO
1. IToakmoUnTh TEHEpPATOP M ocuuyuIorpad K y4acTKy Ienu 3-5, Kak 1moka3aHo
Ha puc. 10.

& Bl MeHEp BbiX KLl K85
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2. Habmozaenue capura ¢a3 Mex Iy TOKOM U HalpsHKEHHEM OCYIIECTBIIAETCS KaK
U B ClIy4ae IeMd C MHAYKTUBHOCTHIO. OTiM4yMe COCTOUT B TOM, 4YTO
MIOCIICIOBATETIHHOCTh ~ KOPPEKIIMM ~ YYBCTBUTEILHOCTH BTOPOTO  KaHana Oyner
0o0paTHOM, T.e. ee HaJl0 YMEHBIIATh C YBEIMUYCHUEM YaCTOTHL. ITO OOYCIIOBICHO TEM,
YTO PEAKTUBHOE COINPOTHBICHHE €MKOCTH paBHO 1/@wC u yOBIBaeT ¢ yBeIMYCHUEM
yactoTel. Habmonenne capura ¢a3 mpousBoauTh Ha yactotax 60, 600, 6000 u 60000
Iy, a u3mepenue ¢ mposectd Ha 4yactotax 60 m 600 [y v MOCTPOUTH BEKTOPHYIO
arpaMmy.

Yupaxuenue 3
W3MEPEHUE TOKOB U HAMNPSI)KEHUH B IENAX C
NHAYKTUBHOCTBIO U EMKOCTBIO U OITPEJAEJEHUE
BEJIMYUH L u C

1. Ilonate HanpsbkeHue 5-6 B ¢ reHepaTopa B TOUKH 1-5 MakeTHOW cXeMbl (pHC.
7). YcTaHOBUTH TPUOOpP B PEKUM HU3MEPEHUs MepeMeHHoro toka (kaomku "I, "="),
npenen uzmepenust 20 mA, NOAKIIOUUTE €ro K ToukaM 1-2 ¥ u3MepuTh BEIUYUHY
TOKa TpH ABYX 3HaueHUsX dacToTel 600 u 6000 ['y. [Ipn 3TOM HanpsHKEHHE HA BBIXOC
reHepaTopa JI0JHKHO OCTaBaThCs HEM3MEHHBIM (ITosIokeHHue perynsaropa U He MEHSTS).
Pe3ynbpTaThl H3MEpEeHUH TOKa 3aHECTH B Ta0M. 1.

Taoauna 1.
f, FI_I |, MA U|_, B UR, B Uc, B UH, B
600
6000

2. He meHss BelMMUYMHY HaANpsDKEHUS HA BBIXOJIE T€HEpaTopa, MEpEeKIFOYUTh
BXOJ] TeHeparopa K Toukam 2-5. [lepeBectu mpubop B pexuM U3MEPEHUsI IEPEMEHHOTO
HanpspkeHnst (kaonkw "U", "' 2"), ycranoButh mnpenen uamepenus 20 B. Ha xaxmoit
yactote (600 u 6000 I') u3MepuTh 3HAUEHUSI HAPSLDKEHUI Ha MHAYKTUBHOCTH UL (B
Toukax 2-3), Ha akTMBHOM compoTuBieHnn Ur (B Toukax 3-6), Ha emkoctd Uc (B
ToYkax 6—5) u monHOro HampspkeHus B 1ienu U -(Touku 2-5). Pe3ynbratel uamepeHuii
3aHect B Tabi. 1. Ilpoeputs, uro cymma U, Ug u Uc He paBHa U;. OOBICHUTS,
noyemy?

3. Onpenenenne napameTpos nenu R, L, C.. Ucnonk3ys pe3ynbrarsl U3MepeHui
HampsOKEHUH U TOKa W3 Taljd. 1, MpOBECTH pacueT BEIUYMHBI AaKTUBHOTO
conpoTuBiieHus R, uaaykruBHocTu L u emkoctu C no opmynam:

2
SR B (T
| 2rf | U.2xf

PCBYJIBTaTLI pacucTa 3arucaThb B TabI. 2 1 CPaBHUTL IMOJIYUCHHOC 3HAYCHHC R
C UIBMCPCHHBIM paHCC.




Taoaumna 2

f, ' R, Om L, Tu C,®

600

6000

ch I—cp Ccp

4. OmnpenesneHue IMOJHOTO COMPOTHUBICHUS IENMH W CABHra (asbl MEXIy
HarpsbkeHreM B 1iend Uy 1 tokom |. Micrionb3ys pesynbTarsl H3MepeHuit u3 tadm. 1,
2, HAWTH TOJTHOE 3HAYEHHUE COMPOTUBIIEHUS LIENH

aKCn 1,
R, =7

PACUCTHOC 3HAYCHUC COIIPOTUBIICHUS OCIIN

Ry — |R? 4| 24l - —1_
2/4C

u casur 1o daze mexay U, u Tokowm |

2L -1/ 2#C)

2

gy = F ;@ = arctge.
Pe3ynbraThl paboThl MIPEACTABUTH B BUJIC TAOIHUIIHI.
Ta0auma 3.
f, FI_[ Rgcn ’ OM R;aeop ’ OM (p, paﬂ
600
6000

1O OKOHYAHUU PABOTHI BBIK/IIOYUTD
INPUBOPDHI!!!

KPATKAA UHD®POPMALUA
O PACMONOXEHUAN U ®YHKUNOHAJIIbHOM HA3HAYEHUU
OPIrAHOB YNPABIIEHUA 3INEKTPOU3SMEPUTEINBbHbLIX NMPUBOPOB,
UCMNONb3YEMbIX B JIABOPATOPHbLIX PABOTAX

1. YHuBepcaJbHbIi NPUOOP — BOJbTAMIIEPOMMETP (puc. 1)

1. IM'ae3no At nokiroueHus 1yna (kpacHoro) npu n3mepenuu U u R,
2. 'He3mo 1 MOIKITFOYEHNS TyTa (KpacHOT0) Mpu u3MepeHuH |.

10




w

. 'HEe310 AJ1 MOJIKIIFOUEHUST YEPHOT O IyTa (3a3eMJICHUE).

. Bmouenue npudopa.

. I3mepenne nocrosiHuabix BeanmuuH U, |, R — kHomka oTxkara (=), uamepeHue
nepeMeHHbIX BenmmunH U, | — KHOIKa Haxkara.

. Ilepexmouenue poaa padotsl: BoasT™MeTp — U, ammepmerp — I, ommerp — R.

. [Ipenen uamepennii 200 mB, mxA, Om B 3aBUCUMOCTH OT pojia paboTHL.

. IMpenenst m3mepenwii 2, 20, 200, 2000, B; mA; kOm B 3aBUCUMOCTH OT pojia pabOTHI.

. CBeToBoe Ta01JI10.

10.IToncBeTKa CBETOBOTO TA0JIO.

o1~

[(elNe o N Ne))

1]

..ﬂ
2--__.0
-ﬂ

3

[&]. 5%\@

T
0pp B o} © @
}?\%’ % ?_4 b
Puc. 2

2. 'eHepaTop nepeMeHHOr0 HATIPSIKEH U (puc. 2 a, 0)

1. Bxmrouenue ipubopa (asist 1 73-111 BkimtoueHue BUIKM B CETEBYIO PO3ETKY).
2. JlexaaHble niepexirouaTea 4actothl (/73-118), nnaBHas ycranoBka gactotsl (173-111).
3. Iepexmouarens "MHoowcumens"; 3HaueHne 4acTOThI, YCTAHOBICHHOE PydYKaMu 2,
HAJI0 YMHOXHUTH Ha KO3(OUIIMEHT, Ha KOTOPBIA YKa3bIBA€T IMITPUX HA PYUKE.
4. PerynsiTop BBIXOAHOTO HANIPSKEHUS
['He3ma, ¢ KOTOPBIX CHHMAETCS BBIXOJHOE HAIPSDKEHHE IEPEMEHHOM
YacCTOTHI.

11
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»

8.
9.

4~
5.

~o |

-

7
76 ﬁﬂ
4 = 10
5|0 =1,
© 1o 9Q000Q R g
lg 127\3 V1M
Puc. 3

o n?n 07*3,
lo

3. Ocumsutorpag  (puc. 3)

. Bkimouenue ocriusuiorpada.

. YrpaBiieHHE SIPKOCTBIO CBEYECHUS JTyUeH.

. DOKyCHPOBKA JIy4EH.

. CryneHuaroe nepeKioueHne YyBCTBUTEIBHOCTH KaHAJIOB ocLuiorpada

(B/cm, mB/cm). I1naBHas peryimpoBKa YCUIIEHUS HE UCIIOJIb3YeTCs (PYUKHU B
KpailHeM MOJIO’KEHUH 10 YaCOBOM CTpEIIKeE).

. Bxoanble rHe31a kaHainoB ociwuiorpada.
. KHOTIKM BKITFOUEHUST OZTHOBPEMEHHOM paboThl 000MX KaHAJIOB.
. CryneHuaToe nepekIFoueHIe YacTOThl TOPH30HTAIBHOM pa3BepTKu. B 1ieHTpe — pyuka

TUIABHOM TIOJICTPOMKHM YacTOThI PAa3BEPTKH, — WCIOIB3YETCS I CTaOMIM3aIiu
M300pakeHus Ha DKPaHe.

Py4ku BEpTUKaIBHOIO CMELICHUS JTyYEH.

KHOIKM BKIIFOUEHNUSI BHYTPEHHEN CHHXPOHU3ALNH PA3BEPTKH OT 1 M 2 KaHAJIOB.

10. Knormku BKITIOYEHUS BHEIIHEH CUHXPOHHU3AIMH PA3BEPTKU.
11. Knonka mnepekmouyeHuss ocuwiorpaga ans padotsl B X-Y-pexume, Korna

TpeOyeTcst HabJIIOICHHE OJTHOTO CUTHANA KaK (DyHKIIMH, 3aBUCSIIEH OT JPYroro.

12. Bxoj BHEILTHETo CUrHasa, 00ECHEeYMBAIOLIETO TOPU3OHTAIIBHYIO PA3BEPTKY

N —

B X-Y-pexume.

KoHTpoJibHBIE BONIPOCHI

. Kakoit Tok Ha3bpIBaeTCsl KBa3uCTallMOHAPHBIM?
. byner nu kBazucramoHapasiM TOK yacTtoTo 50 'ty B tuanu MockBa-

Bnangusoctok (10000 kM), Tok Tenenepenaun yactoroi B 100 MI'1y B aHTeHHE
JiuHOoM 1,5 M?

. Uepes omuueckoe conporuBiienne R uaer Tok | = psin ot. Kak mensiercs ot

BpeMeHu Hamnpspkenrne U Ha aTom conpoTuBieHuu? [1ocTpouTh BEKTOPHYIO
nuarpammy Uit U u R.

. Hepes emkocth C uaer ok | = 1oSin ot. Halitu, kak MeHsercs Hanpsbkenne U u

MOCTPOUTH BEKTOPHYIO Auarpammy 1t U u .
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5. Uepes unayktuBHOCTH L uaeT Tok | = loSin wt. HaiiTu, kak MEHSETCS HalpsKEHHUE,
MOCTPOUTH BEKTOPHYIO Auarpammy maisg U u [.

6. st cxembl puc. 12,a HAUTH aMIUITUTYAYy TOKA U CABUT (a3 MEKy TOKOM U
HANPSIKCHUEM.

S o s
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Poac. 12

7. [Anst cxemsl puc. 12,6 HalTH aMIUIUTYAy TOKA U CABUT (pa3 MEXITy TOKOM U
HaIPSKEHUEM.
8. Jlmst cxemsbl puc. 12, B HAWTH aMIUTMTYAY TOKA U CABUT (Da3 MEXITy TOKOM U
HaIPSKEHUEM.
9. 3amucare 3akoH OMa JJIs e IEPEMEHHOTO TOKA.
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