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DJIeKTPOHUKA

9 KIIACC

1. Jns mpoBepKH pPEXUMOB pabOTHl 3JIEKTPOHHBIX YCTPOWCTB H3MEPSIOT CHIIy TOKa B
Pa3IMYHBIX LEMAX cxXeMbl. UTOOBI HCIOIB30BaTh OAMH W3MEPUTEIBHBIA MPHOOP A U3MEPEHHUS
TOKOB B IIMPOKOM JMamna3oHe NMPUMEHAIOT HaOop uryHToB. Paccumraiite ¢ TouHOCThIO 10 1%
CONPOTHBIIEHUE LIYHTA JJISI MIUITHAMIEPMETPA, PACCYMTAHHOTO UIS M3MEPEHHS CHIIBI TOKA JI0
1 MA, yT0651 m3MepuTh TOK 10 10 MA. ConpoTuBnenue nmpudopa 20 Om.

PEINEHUE:
Jano:
Ih=1MA=10"3A;
I=10MA=10"2A;
Ra =20 Om.
Ry - ?
v,
_-2, A, Ra
L

Kax BuIHO M3 TpUBEIEHHOM CXEeMBI TOK B 11en | paBeH cyMMe TOKOB, ITPOTEKAIOIINUX Yepe3
amnepmetp la mgepe3 myHT Iy | = la+ |y . T.k. IIyHT nogkiIroyaeTcs K aMIepMeTpy
napajuieIbHO, TO aJeHUE HanpsokeHus Ha myHTe Uy paBHO MaeHUI0 HAMPsDKEHUS Ha
amnepmerpe Ua : Uy = Ua. Takum 00pa3zom, MOKHO 3aMUCaTh:

UA = IARA = |MR[[1= UW .
U3 storo cnenyer, uto Ry paBHO:

LRy TRy Ry 20

yiij I_IA B

Otsert: Conpotusnenue myHTa Ry, paBro 2, 22 Owm.

2. OgHUM U3 OCHOBHBIX JJIEMEHTOB JJIEKTPOHHBIX CXEM SIBJISIOTCS PE3UCTOPBI, COEIUHEHHBIE
pasnuuHbIMU  criocobamu. PaccumTaiite compoTHBIIEHME LENM B BUAE IPABUIIBHOTO
TPEYroJabHUKA, HU3TOTOBJIEHHOTO W3 NPOBOJIOKM comnpoTuBieHneM 90 Om. Uemy paBHO ero
COIIPOTHUBJIEHUE MEXY JBYMs JFOOBIMM BEpIIMHAMHU?

PEIMIEHWE:

Hano:

0O603HaunM conpoTusiieHHe MpoBoiokd R = 90 Owm.
0O0603HaYMM JIIMHY CTOPOH MPABUIHLHOTO TPEYTOJIHbHUKA
ag = dp=ds = da.

Ro6m. -?

MexpernoHajabHasi 0JIJMMIIMA/IA HIKOJLHUKOB «Bbicmias npoday», 2015, 2 yran



DJIeKTPOHUKA

Kaxk noxa3aHo Ha pUCyHKe, IPUBEJECHHYIO LI€TIb MOKHO MPEJCTABUTH B BUJIE CMEILIAHHOTO
coeMHEHUS Tpex pe3ucTtopoB Rag , Rec 1 Rac , mpudem, Rag = Rgc = Rac = Ra.

Tk R= plg ,T0 R, = p”?S = % = 30 Om. Bprancioum R4, Kak CONpOTUBICHUE LIETIN

Mexay ToukamMu A u B.

Ra R4

Ra

DTO CMENIaHHOE COSMHEHNE TPEX PE3UCTOPOB R, : 1Ba mocienoBaTeIbHO BKIFOUCHHBIX

pe3uctopa Ry coeIMHEeHBI apaieNIbHO ¢ TPETHUM Pe3UCTOpoM R, . TlosTOMy MOXKHO 3amucath:
2

1 :—1 i:—1_'_2:_3 :Ro&,q: Ra :£:£:@:200M.

Rs 2R, R, 2R, 2R, ' 3 33 9 9

OTBeT: CONPOTUBIIEHNE MEXKY IBYMs JTFOOBIMH BEPIIMHAMU IIPABUIBHOIO TPEYTOJIbHUKA

paBHO 20 Om.

a

3. IlpuHumMn nedcTBUS MHOTUX 3JEKTPOHHBIX MPHUOOPOB OCHOBAH Ha JBUKEHHH CBOOOIHBIX
AJIEKTPOHOB B pa3iM4YHbIX cpenax. PaccMoTpuTe ABM)KEHNE IEKTPOHA B BAKYYME B OJTHOPOJAHOM
JNEKTPUYECKOM TOJie. DJIEKTPOH JABHKETCS B HEM IO HANpaBICHHUIO JMHUHA HaIPSKEHHOCTH.
Kakoii myTh mpoHIeT 3JIeKTpOH B BaKyyMe , €CIM HampsHKeHHOCTh mois paBHa 90 B/m, a
HavyaJbHasi CKOPOCTh 3JIeKTpoHa paBHa 1800 xkm/c?

Macca snektpona me = 9,11 - 10~ % KT, 3apsij1 2JIeKTpoHa (e = 1,6 - 10~ ¥Ku.

PEIMIEHUWE:

JlaHo:
E =90 B/m; wmacca smextpona Me = 9,11 - 10~ kr, 3apsn snexrpona ge = 1,6 - 10~ K,
Vo = 1800 km/a = 1,8 - 10° m/c.

s-?
T.k. SJICKTPOH ABUXKETCS 110 HAIIPABJICHUIO CUIIOBBIX JIMHAM 10JIsd, TO €0 ABHXKCHUEC

HpHMOHHHeﬁHOG PaBHO3aMCIJICHHOC. W3 xuHeMaTUKu HU3BCCTHO, YTO MMYTh 10 OCTaHOBKU
2

Vv
3JIEKTPOHA MOKHO BBIUYUCIIUTH 1O GopMyIIe S = 2—0 VYckopeHue a = E , cuna F, neiicrByromas
a m
Ha DJICKTPOH CO CTOPOHBI ToJts, paBHa F = QE . Takum o6pazom,
. vem 18-10°-18-10°-911-10°*
2qE 2-1,6-107™-90

~ 0,102 m.
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OTBeT: 271eKTPOH MPOUJET B Bakyyme myTh S = 0,102 m.

4. ToHnkas 1ENKOBas HUTh BBIAEPKMBAaET MaKcUMajibHyl0 cuily HarsbkeHus 10 MH. Ha atoit
HUTH TOJBEIICH mapuk Maccoi 0,6 r, uMmeromuii nmonoxutenbHbiid 3apsan 11 aKin. CHuszy B
HANPaBIIEHUU HUTH IOABECA K HEMY MOJIHOCIT MIAPUK, WMEIOMIUNA OTPUIATENBHBIN 3apsi
(-13 uKn). I[Tpr kakOM pacCTOSTHHH MKy IIIApHKaMH HUTH pazopseTcs? (g, = 8,85 10~ 12 D/m)

PEIIEHWE:

Jano:
Cuna Hatsokenus T, = 10 MH=0,01 H

Macca mapuka m =0,6 2=6 - 10 * ke
Bapsn mapuka g, = +11uKr =11 - 107° Kz
3apsi1 oAHOCMMOTO apuka (, = —13uK7 = —1,3-107° K.

PaccrosiHue Mexy mapukamu, Korja HuTb ooopsercs I, - ?
+ ©O)

ROt

A

M3 o

Kak BUIHO U3 pUCYHKa Ha LIApUK C 3apsA7oM (|, IeHCTBYIOT TP CUJIbI: HATSXKEHUS HUTH T, cuia
TSDKECTH MQ U KYJIOHOBCKAsl CUJIa IPUTsKEHUs BToporo mapuka F,, . T.x. mapuk HenoaBHKeH,

TO Pe3yJIbTUPYIOILAs 3THX CHUJ paBHa Hymo: T —mg — F,, = 0. Otkyna cinenyer, 4To

Fo, =T -mg = w , OTKYyJla CIIEy€ET, 4TO
oo klay|-[a, | _ 11-10°%.1,3-10°® ~177-10 %21
™\ T-mg \4-314.885-10™-(10°-6-10".98)

OTBeT: HUTHh Pa30pPBETCS NMPU PACCTOSHUH Imin = 1,77 cm.

5. Jlamnouky kapMaHHOTO (hoHapsi, pacCUMTAaHHYIO Ha Hanpspkenue 3,5 B u cury Toka 0,28 A,
COCUHWIM IOCIEAO0BAaTENbHO C JaMmmno4ykoil MomHocTeio 110 Br, paccuutanHyro Ha
Hanpspkenue 220 B. Ileperoput nu tammnouka kKapMaHHOTO (hOHAPS MPU BKIIFOYCHUH JIAMITOYEK
B ceTh ¢ HanpspkeHueM 220 B? CuuntaTh, UTO HUTH Hakaja JIAMIIOYEK UMEIOT COIPOTUBIIEHUE
pabouero pexxuma.

PEIMEHWE:

Hano:
Hampsoxenne nammnouku kapmanHoro ¢ounaps U; =3,5 B;
Cuna Toka namMriouku kapmanHoro ¢onaps |1 = 0,28 A;
MoutHocTh BTOpO# tamiiouku P; =110 Br;
Hamnpsoxenune cetn U, =220 B.

[leperoput yn Tammnoyka ?

MexpernoHajabHasi 0JIJMMIIMA/IA HIKOJLHUKOB «Bbicmias npoday», 2015, 2 yran



DJIeKTPOHUKA

Ucxons u3 nanpsixenust U u cuiibl Toka |1 BBIMUCIMM MOIIHOCTD P71 IaMIIOYKH KapMaHHOTO
donaps: P1 = Uz 11 = 0,98 Bm. Beruucnum conpotusieHue R; mamMmodku kapmMaHHOTO (hoHApS:

U u?
R, = I—l =12,5 OM. Berancnum conporusienue R, Bropoit mamnoukn: R, = —2= =440 Owm.
1

2
HpI/I IIOCJICA0OBATCIIbHOM COCANHCHHUH JIAaMIIOYCK B IICIIHU ITOTCUYCT TOK:

U
= 2__ - 220 = 0,486 A.
R +R, 125+440
DT0 3HAYMT, YTO Ha JIAMITOYKE KapMaHHOTO (GoHaps OyAeT pacCeMBATHCSA MOIHOCTh
P=12%. R, =2,95Bm > P, = 0,98 Bm. CnenoBaresbHO, JaMIIOUKa IIEPETOPUT.

OTBerT: JaMII0uKa KapMaHHOTO (pOHAPS IEPETOPUT.

6. Jlns aBTOMaTH3aMK IPOBEACHUS SKCKYPCHI TI0 My3€10 TIIAaHUPYETCs UCTIOIb30BaTh podoTa —
TUAa, KOTOpPBIM, MepeMeniasch IO 3ajlaM My3es, paccKa3blBaeT IOCETUTENsIM HCTOPHUU
9KCHOHATOB. [IpM MPOEKTHPOBAaHMM TaKOro poOOTa MOCTaBJIE€HA 3a/adya: OCHACTUTH €ro
CUCTEMOMN OpPHEHTALMU B MPOCTPAHCTBE U ONpPEACNICHUs IPUCYTCTBUS YEIOBEKa U SKCIIOHATOB B
3aJaHHOM TIoJie JAeWcTBUS pobOota. Ilpennoxure yCTpOWCTBO M alrOPUTM pabOTHl TaKOM
CUCTEMBI.

PEIMEHUWE:
Cucrema OpuEHTalMd B TMPOCTPAHCTBE MPEACTABIAET COOOH COBOKYIHOCTbh JAaTYMKOB
(manpumep, Y3-conapo, MK-manpHOMEpOB) U cucreMy oOpaboTku mHMOpMaIuu (Hampumep,
MHUKPOKOHTpoJsuiep). Onpenenuts HaJIW4YME YEJIOBEKa B IMOJIE JACHCTBHS poOOTa MpoIle BCEro,
ucnonsiys UK-cencop, BO3M0OXXKHO TakKe UCIOJIB30BAaHUE CUCTEMbI PACTIO3HABAHUS BU3YaJIbHBIX
00pa30B. ANTopuTM pabOThI 3a/1a€TCs HA3HAYEHUEM CHUCTEMBI:
1) nBwxeHue Mo 3ajiaM My3esl HCHOJb3ysl YHPABISAIOIIME CUTHAIbl CHUCTEMbl OpHUEHTAalUH, a
TakKe KapTy paCIHOJOKEHHUS OKCIIOHATOB C YCTAHOBJICHHBIMH METKaMu (Hampumep,
PaTuOMETKH)
2) OCTaHOBKA Y 9KCIIOHATOB U BEJEHUE IKCKYPCHUHU.

7. Ilpu pabore coaHEeyHOM OaTapeun ee MaHelIu CUIIbHO HarpeBaloTCs MO ICHCTBHEM COTHEUHBIX
nyuerd. Ilpm sTOoM ymenbmaercs ee 3¢dexTuBHOCTh. [Ipemnoxkure crmocod (kemaTenbHO
ABTOMATHUYECKUI) OXJIaXaAeHUsl pabouell MOBEPXHOCTH COJIHEYHOH MaHeTu 10 HEoOXOAUMOM
TEMIIepaTyphl U MOJEPKAHUS €€.

PEIMEHUWE:
Camoe pactpoCTpaHEHHOE PENIEHNE — OCHACTUTH MaHEb KUIKOCTHON CUCTEMOU OXJIaXACHUS.
[Ipu ucnonb30BaHNM B KAUECTBE OXJIAXKIAIOIIEH KUAKOCTH BOJBI, €€ MOKHO MCIIOJIb30BaTh JUIs
OBITOBBIX HYXkJ1. KpoMme TOro, ¢ moOMOIIbI0 TAKOTO KOHTYpa MOKHO HE TOJIBKO OXJIaX1aTh, HO U
HarpeBaTh NaHeNb (HapuMep, Ui CTAauBaHMs BhIMABIIETO cHera). Bo3aMokHO Takke
UCIIOJIb30BaHUE 1eMeHTOB [lenbThe.
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