B aTom rogy nporpamma ou3sunku

npeanosfaraet nsayv4veHme cneayrowmx

pa3 ‘ No Pa3nen KoJui-Bo
JacoB

AnekTpoanHammka
2  KonebaHusa vt BOmMHbI
3 Ontuka

4  OINEMEHTbI TeEOPUN
OTHOCUTENBbHOCTU

5  KBaHTOBasa qousuka

6 AcTpoHOMUA
7 ObobuaroLlee NOBTOPEHME

10

10

3

13

10
12

Bceero 68 gacos, k.p. 5, 1.p.9



11 Knacc
Pa3gen 1. 9nekrpoanHamMmuka




Tema 1. Bdanmogencrtsume TOKOB.
BekTop MarHUTHOU MHOYKLUUN.
JIHKUM MarHMTHOM MHAYKLU MU




MaruuTHoe 1moJjie 1 IPUYUHBI €ro
BO3HUKHOBECHHUS

1.MarautHO€ nosie — 3To ocodas popMa MaTepuH,
KOTOpasi CyIIECTBYET HE3aBUCUMO OT HAC U OT
HAIlIMX 3HAHUU O HEM.

2.MarHuTHOE MoJIe NOPOKIACTCS ABUKYIIIMMUCS
ICKTPUYCCKUMH 3apsiaaMy U OOHAPYKUBACKCS 1O
JIEVCTBUIO HA JIBIDKYIIECS DIIEKTPUYECKUE
3apSIJIbL.

3.C yganeHueM OT MCTOYHHKA MarHUTHOE I0JIE
ocJia0eBaeT.




MariMTHbie JIMHUN

MarHuTHble NIMHUM — 3TO JNIMHUK, BOOIMb KOTOPbIX B MarHUTHOM TnioJie
pacnonararoTcAa oCn MaJiIiEHbKNX MarHUTHbIX CTPEJIOK.

HanpaBneHune, KOTOpPOEe yKa3blBAeT CEBEPHbIA MOMNOC MarHUTHOW CTPENKMU
B Ka)XOOW TOYKe Mons, MPUHATO 3a HanpaBfeHMe MarHUTHOW JMHUMW.
Llenoykn, KoTopble 0OpasyldT B MarHUTHOM MOMe >KEerne3Hble OMUITKK,
NoKasblBaldT (POPMY MarHUTHbIX NUHUIA MarHUTHoro nomns. MarHuTHble
NMVUHUN  MarHUTHOrO MoOMnsA nNpeacTaBnAlT cobor 3aMKHYTble KPUBBIE,
OoXBaTblBaOLLUNE NPOBOAHUK. [Nsa onpeaeneHns HanpaBneHUs MarHUTHbIX
NVHUIA UCNonb3ylT NpaBuno bypaB4yuka

OypaBuMK






CBouCTBa MNOCTOAHHbIX MAarHMTOB

1.MaruuTHbI€ TUHUHN — 3aMKHYTbBIE KPUBBIE.

DTO TOBOPHUT O TOM, 4YTO B
IIPUPOJIE HE CYIIECTBYET
YaCTHI] — NICTOYHHUKOB
MardHuTHOTO MOJIA .
MarsauTHbI€ ITOJIIOCA
PA3ACIUTh HEJIB3A.

Eciu Bbl BO3bMETE KYCOK MAarHuTa U pa3jioOMUTE €ro
Ha JIBa KyCOYKa, KaXKJIblid KyCOYEK OISATh OyJaeT
UMETh "CeBEepHBIN" U "t0kHBIN" TToNtoc. Eciu Bel
BHOBB PA3JIOMUTE MOJTYUYHUBIIAICSA KyCOUYECK Ha JIBE
4acTH, KaXJasi 4aCTh OISITh OyJIeT UMETh "CEBEPHBIN"
1 "tOKHBIN" TTo0Cc. HeBaXkHO, Kak Majibl OyayT
00pa30BaABLINECS KYCOYKH MAarHUTOB — KaXKIbIi
KyCOYeK Bcerja OyaeT UMeTh ''ceBEpHBIN" U "FOKHBIN'
noiaroc. HeBo3MOKHO 10OUTHCS, YTOOBI 00Opa30BajICs
MarHUTHBINA MOHOITOJIb ("MOHO" 03Ha4YaeT OJH,
MOHOMOJIb — 0uH nojiroc). Ilo kpaiineit Mepe,
TaKOBa COBPEMEHHAs TOYKA 3pEHUS Ha JaHHOE
SIBJICHUE.




HannaBneHue BeKTopa MarHUTHOU
MHAVKLIMKA

Wy e

e c
Hanpasnenue eexmopa B
yKasvleaem ce8epHbvli NONI0C

MASHUMHOU CIMPENKU.
B nanpaenen no KacamenbHou K

— MAHUHH M- UH UM




MoAaynb BEeKTOpa MarHUTHOM
UHAVRUWN

F 3a6ucum om:

F_® * MACHUMHO20 NOJIS

e cuaibl moka 1

* O1UHBL NPOBOOHUKA L




F/IL = const

B = F/IL

Tecna
1'Tn =1H/(A ™M)

Maenumnuas unoykuus —
CUN0BASL XAPAKMEPUCTUKA
MazHum. noJis.




* Tema 2. Cuna Amnepa.
[IlpumeHeHne 3akoHa AmMnepa




TS -~
L - =

(1775 - 1836 r.1n)
Beaukuu
¢ppaHuy3ckum
(pu3uK U MaTEeMaTUK

Aks e S
o ¥ o
. » -
,
v ‘
L

AMnep - OAMH U3 OCHOBOIIOJIO?KHUKOB

IEKTPOAMHAMUKHU, BBeJ B (PU3UKY
MOHATHE AJICKTPUUYECKUU TOK
U MOCTPOMJI NEPBYIO TEOPHUIO
MarHeTu3Ma, OCHOBAHHYIO HA THIOTe3e
MOJIEKYJISAPHbIX TOKOB /|
YCTAHOBUJI KOJIUYECTBECHHBIE
COOTHOIIEHUS AJISl CUJIbI 3TOIO
B3auMoaencTeus. MakcBeJ1J1 Ha3BaJl
AMnepa «HbIOTOHOM 3JIEKTPUUYECTBA.
AMuep padoraJj Takxke B 00J1aCTH
MEXaHUKH, TEOPUH BEPOSITHOCTEN U
MaTEeMAaTHYeCKOI0 aHAJIU3A.

12




Cuia Amnepa -

3TO cHJIa, ¢ koTopou MII g1ercTBYeT HA MPOBOAHUK C TOKOM.

Cuna Amnepa umeen:

1) moayas Fa, KOTOPbIM BHIYUCISIOT 110
hbopmyiie

F,=B-1-1-Sina

N HAIIPaABJ/JICHUCM TOKA B IIPOBOTHUKC

13




2. HanpapJieHue B MIPOCTPAHCTBE, KOTOpPOeE
onpeaeasercs 1Mo NpPpaBuJ1y JeBOH PYKM:

Foa=BI L sin &

Eciin j1eBy1o pyKy pacnojiokuTh TaK, YTOObI BEKTOP
MATrHUTHON MHAYKIIUU BXOJAWJI B JIAJIOHb, 3 BBITAHYThIE

yeThipe Najiblia ObLIM HANIPABJIEeHbI B10Jb TOKA, TO 14
OTBeIeHHBIN HA 90° 00JbIII0HM MaJjien YKaKeT

HalpaBJIeHUE eCTBUS CHJILI AMIIepa.




Toku coHanpaBJIeHbI —

[7 . CHJIbI AMIIepa HABCTpPeYy

E — MPOBOJAHUKH
: MPUTATABAIOTCSA

ToKM IPOTUBOIIOJIOKHBI -
CHJIbI AMIiepa
MPOTUBOIOJIOKHBI —

NPOBOHUKH e

OTTAJIKUBAOTCH




IlpuMeHeHnEe CUJIbI
AMiepa

B MarHuTHOM I10Jie BO3HUKAET Mapa CUJl, MOMEHT KOTOPbIX
MPUBOAUT KATYHIKY BO BpalleHue

|
)
1
|
|
|




IlpuMeHeHnEe CUIIbI

A Opuentupywiuiee neucresue MII Ha
Mnepa KOHTYP C TOKOM HCIOJIb3YIOT B
3JIEKTPOM3MEPUTEIbLHBIX PUOOpax
MATHHUTOIEKTPUYECKOM CUCTEMBI —
aMIIepMEeTpPax U BOJbTMeTpaXx.
Cuiia, 1eficTBYyIOIIAsi HA KATYUIKY,
MPSIMO MPONMOPIIMOHAJIBHA CHJIE TOKA
B Held. IIpu 0oubIIION cHJIe TOKA
KATyHIKA MOBOPAYMBAETCHA HA
00/ILIIMH YI0JI, 2 BMECTE C Hel U
crpeska. Ocraercs NnporpaayupoBarhb
Nnpuodop — T.e. YCTAHOBUTHh KAKUM
yIjiaMm MOBOPOTA COOTBETCTBYIOT
U3BECTHbIC 3HAYECHUS CUJIbI TOKA.

17




IIpuMeHeHue CUIbI AMnepa

B 3j1eKTpOAMHAMHYECKOM I'POMKOIOBOPHUTEJIE 4-
(IMHAMMKe) UCI0JIb3YyeTCH AeiCTBHE 1
MATHUTHOIO IOJISI NOCTOSAHHOIO MATHUTA

W

HA MEPEeMEHHbIN TOK B MOJABUKHON KATYIIKE. l

3ByKOBasi KaTyllIKa 2 pacmoJiaraercsi B 3a3ope

KoJbIleBOoro Maruuta 1. C katynikoii s;kecTko 4 +=

cBsI3aH OyMaKHBIH KOHyC — auadparma 3. 2
JAunadparma ykpemnjieHa Ha ynpyrux nojasecax,

MO3BOJIAIOIIMX €i COBEPUIATH BbIHYK/ICHHbIC KOJIe0OaHUS BMeCTe ¢
NoABMKHOM KaTtyiikoi. K karymike mo mpoBoaam 4 noaBoauTCsi
NepeMEeHHbIN JJIEKTPUICCKHH TOK € YaCTOTOH, PABHOM 3BYKOBOM 4YacTOTE OT
MHUKPO(OHA UJIM C BLIX0AA PATUONPUEMHUKA, IPOUTPbIBATEJIS,
marautogona. Ilox necTBueM criibl AMIIepa KaTyIIKa KoJie0J1eTcHa B10JIb
0CH I'POMKOIOBOPHTEJISI B TAKT € KOJIEOAHUSIMHU TOKA. ITH KOJIeOaHUS
nepenarTca guadgparme, U MOBEPXHOCTh JUaparMbl U3/1y4aeT 3BYKOBbIe
BOJIHBI.




Tema 3.

 [lenctsme MarHUTHOro Noss Ha
OBuxyLmmncs sapsaa. Cuna
INNopeHua.

 MarHuTHble CBOUCTBA BeLWEeCcTBa




JIopeHI] BBeJI B JIEKTPOAUHAMHUKY
NpeaCTABJICHUA 0 IUCKPETHOCTH
ICKTPUUYECKUX 3aAPAJA0B U 3aKUCAJ
YPaBHEHUS JJIS 3JIEKTPOMATHUTHOIO I0JIS,
CO3IAHHOIO OTACJAbHBIMHU 3aAPAKEHHBIMU
yacTuuamu (ypaBHenuss MakcBeJsjia —
JlopeHiia); BBeJ1 BhIpasKeHHe JAJisl CHJIbI,

(1853 - 1928 r.1.) NeHCTBYIOILEH HA ABMKYIIHUIiCS 3apsia B
BEJTUKHH JIEKTPOMATHUTHOM I10J1€; CO3/1aJ1
HUIePIAHICKHI KJIACCHYECKYI0 TEOPHUIO IUCIIEPCUHU CBETA U
busnk — 00BLSACHUJI pacuieJieHue ClIeKTPAJIbHbIX
TEOPeTHK, JIMHUUA B MATHUTHOM 1oJie (3¢ dext
co3areib 3eemana). Ero padoTbl mo 3JieKTPOAMHAMUKE
KJIACCHYECKON ABUIKYIITUXCH CPCI HOCJIy)KI/IJ{I/I OCHOBO?“]JIH
IJIEKTPOHHON CO31aHUA CIICIINAJIBHOAN TeOPI/IH

TeOpuH OTHOCHUTC/IBHOCTMU.



3TO CHJIA, C KOTOPOU MATHUTHOE I10JIe
NeHCTBYET HA 3apsAKeHHbIE YaCTHIIbI

Moayis cniisl JlopeHa mpsaMo NponopuuoOHaJIeH:

- HHAYKIUHY MATHUTHOIO moJisg B (B Tu);

- MOIYJII0 3apsiia ABMIKYIIeHcst YacTuubl [ | (B Ki);
- CKOPOCTH YacTHIIBI V (B M/C)

. — g, -y - Sinor

rge yromn O - 370 yrosn Mmexagy BeKTOpom MarHUTHOM MHOAYKUUU U
HarnpaBJieHneM BEeKTOpa CKOPOCTU HYHaCTULUbI 21




x
—
F.ﬂ

HanpapJienne cuiibl JIopeHa onpeaesasiercsi o npaBuiIy

JICBOW PYKHU: JIEBYIO PYKY HaJ10 PACHOJOKUTH TAK, YTOOBI JIMHUH
MATHUTHON MHAYKUUHU BXOAUJIM B JIAJA0Hb, YeThIPe BHITAHYTHIX NAJIbIA
ObLIIN HANIPABJICHBI 110 HANPABJICHUIO IBUKEHUSA MOJT0KUTEIHHO
3apAKEHHOU YaCcTULbI (MJIM IPOTUB OTPULATEIBHON), TOIIA 0T0rHyTblf‘5iaa
90° 00.1b11101 MaJiell MOKaKeT HanpaBJjeHue AeiicTBHUs cCUIbl JlopeHna.




IIpocTpaHCTBEHHbIC TPACKTOPUHA
3APAKEHHBIX YACTHIl B MATHUTHOM I10J1€

YacTuma BjieTaeT B MarHuTHoe mojie 1l muamsam

MarHuTHOM HHAYKIMKA => o =0" =>sina =10

= Fa=10

Eciau cuia, aeicTByonmias Ha yacruny, = 0, To yacruua,
BJIETAIOIIAsA B MATHUTHOE 10J1e, Oy1eT ABUraThCs

PABHOMEPHO M NMPAMOJIUHEHHO B10Jb .Jmmmz" 2
MAFHUTHOU UHAVKIAY




IIpocTpaHCTBEHHbIC TPACKTOPUHA
3APAKEHHBIX YACTHIl B MATHUTHOM I10J1€

Ecim BekTop B L BexTopy cxopoctu .
T0a=900=>8in(1=1=> Fﬂ:qO'B’L)|

B 3ToM ciayuae cuiia JlopeHIa MAKCUMAJIbHA,
3HAYHUT, YACTHUILIA OyIeT ABUTraThCH

CHCHTPOCTPEMUTECJIBHBIM YCKOPDCHUECM 110 OKPYKHLTH




IIpocTpaHCTBEHHbIC TPACKTOPHUHA
3aAPAKEHHBIX YaCTHIl B MATHUTHOM I10J1€
)

= = B
BeKTOp CKOPOCTH HYKHO Pa3JIOKUTh HA

JABE COCTABJISIOIIHUE: V || 1 @) J—,
T.€. IPEACTABUTD CJI0KHOE IBUKECHHE
YacTUIbI B BUJIE ABYX NPOCTHIX:

PABHOMEPHOI0 NPAMOJUHEHHOTO
JABUKEHUS B0JIb JUHUN UHAYKIUHT
U ABMKEHHS 10 OKPYKHOCTH
MePHEeHAUKYJIAPHO JUHUAM UHAYKIIMHT

— YACTHIIA IBUKETCS 110 5
Tm
R=mv|qB T =
qB




Ilvknorpon Tpaekropua ABHKEHHA

MpUHUMNMaNbLHAR CXeMa UMKNOTPOHA - FNEKTPOHA B UMKJIOTPOHE
YCKOPMTENS 33PSOKEHHBIX MacTHy

2
O
-
6- .
2 ~-
1 2
1
S
~U - nepeMerHoe HanpsuKkeHue MEXAY AyaHTamm
B - MHAQYKUKA MArHUTHOIO Nons
1. Bakyymuan kamepa 1. OBnacTe MHAKEKUMK INEKTPOHOB
2. Tpyba BakyymHOro Hacoca 2. Bugog anexTponos
3. Oyanre C > =
4, TpaexkTopusa yCKOPAEMOR YacTuub R B

5. Nomoc marmwura

6. BuiBoaw: K remqeparopy
NEPEMEHHOID HANPSXEHWA

7. BoiBOQ 3NexXTPOHOB

Hanpaaneunue cuns flopeHua ans anekTpoHa
onpedenserca Ne NPasuny Npasow pPyKw

B uvknorpore obpasylorca Nyuk 3NEeKTPOHOB

B uMKnorpoHe 3apAKeHHan YacTnua pasroHaeTcs " ¢O CXOPOCTMM NOpRAKa 10" - 107 mic

B 3NEeKTPUYECcKOM Nnone mexay gyasramu 3 —l\‘,



Tema 4.

* OTKpbITNE 3NEKTPOMArHUTHOW
MHOykumm. MarHMTHbIM NOTOK.




Manka Papagen

1791 — 1867 r.r., aHrMUUCKNn hn3suk,
lNMoyeTHbIN YneH MNMeTepbyprckoun
Axapgemuun Hayk (1830),
OCHOBOMONOXHUK Y4€HUA 00 INeKTpo-
MarHUTHOM rnorse; BBes NOHATUSA
«3NEeKTpU4YecKoe» N «kMarHUTHOeE noney;
BbICKa3an naer cyuwecTBoBaHUA
3NEeKTPOMarHUTHbIX BOJIH.

1821 200: «Ilpeepamumb maznemusm 6 INeKMPUYECHIEO).

1931 200 — noayuun 3NeKmpudecKuilt moK ¢ HOMOULbI0
MAZCHUMHO20 NOIA




c00a

«Ha wupokyro depg
MeOHasi npoeoJsioKa O
eUmKaMu eé HaMoma
u3sosiupoeaHHasi om ne

OO0Ha u3 amux cn
2asibeaHomMempom, op
3ambiKaHUU uenu Hab ‘ ]
ype3ebidaliHO cniaboe delicmeue Ha 2asib8aHoMempe, U
mo xe camoe delicmeue 3ame4yasiocb rnpu rpeKpaweHuu
moka. l[lpu HenpepbIBHOM e MPOXOXOeHUU MmoKa 4Yyepes
OOHYy U3 crnupaJsiei He yodasiocb Ob6Hapy)Xumb OMKIIOHEHUS
cmpesiKku 2ajlb8aHoOMempa..»




ArieKmpomMa2HUmMHasi UHOYKUUs -
gpusuyeckoe siesieHUe, 3aKrrodarouweecsi e
803HUKHOBEHUU euxpeso20

3sieKmpu4yecKo20
rnoJsisi, 8bi3blearouje20 asieKmpu4yecKuu
MoK 8
3aMKHYmMoM KOHMype rnpu U3MeHeHuUuU
nMomoKa Ma2HUMHoOU UHOYKUuuu 4epe3
nosepxHoCcmpb, o2paHU4YeHHyr0 amum
KOHMYypOM.
Bo3Hukarowuu ripu amomM MmokK

W"I_lm. I

UHOYKUUOHHBbIM.




Tema 5.

e HanpaBneHmne NHOYKLUMOHHOIO
TOKa

*[1paBuno JleHua.

* 3aKOH 3f1IEKTPOMAarHMTHOM
NHOYKLUNW




l !npe!enumb HaripaeJieHue

AnropHT™ onpegoenoHna NUHUU UHAYKUUU 8HeWHez20
HanpaBnonna HRAVEUHORNOIO nosns Blewixodssm u3z N u
TOKa exodssm e S)

2. Onpedenums, yeenu4yueaemcs
uslu yMeHbwaemcs
Ma2HUMHbIU NMOMOK 4Yepe3s
koHmyp (ecnu mazHum
edeuz2aemcsi 8 KoJsibuyo, mo
A®>0, ecniu ebidsu2aemcsi, mo
AD<O)

1| 2 Onpedenumsb HanpaeneHue
JIUHUU UHOYKUUU Ma2HUMmMHo20
nosisi B, co30aHHO20
UHOYKUUOHHBLIM mokom (ecnu
A®>0, mo nuHuu B u B’

HAnNpae/ieHbl 6 NPOMUGONOJI0IHCHDLE
xapakmepu3yemcsi cmoponwl; ecau AP<O, mo AuUHUU
U3MeHeHUueM B u B’ conanpaenenui).
yucna nuHul B, 4. lNonb3ysicb npasusioMm
MPOHU3bIBAIOUUX 6ypaesyduka (npaeol pyku)
KOHMYyp. ornpedesiumb HaripaesieHue

— UHOYROUOHHOZO IMORa.



ﬂpaeuno JleHya

9.X.JleHU
1804 — 1865 r.r,,

aKageMumK, MHayKu UOHHbIa

peKkTop
NeTep6yprckoro IMOK

YHuBepcuTteTa
gecez20a umeem
makoe
HarnpaeJsieHue,
rnpu KOmMopom
803HUKaem

-fipomteodeticmetr

V _ 3



3aKOH 21eKMPOMAZHUMHOU UHOYKUUU

\ D AD Hanpaenenue unoykuyuonnozo moka
| y | ' £ =-=— (mak snce, kax u genuyuna I/1C),
| \ ¢ At CuUUmMaemcs nOa0IHCUMEIbHbIM,

ecjlu OHO coenaoaem ¢ 8blOPAHHBIM
T - Conporuanexswe

. Hanpaegienuem 00xo0a KOHmypa.
Aq = iAt=-AP_ _ABS

T T

/IC InekmpomazHumHOU UHOYKUUU 6
3AMKHYMOM KOHMYpPe YUC/IeHHO DAGHA U
NPOMUBONOJI0HCHA NO 3HAKY CKOPOCHU
UZMEHEHUA MAZCHUMHO20 NOMOKA uepe3

NOBEPXHOCHIb, 02DAHUYECHHYIO IMUM
KOHHLYPOM.




Tema o.
* BuxpeBoe anekTpu4yeckoe norne

* 3[C nHayKumMm B ABUXKYLLIUXCSA
NPOBOAHMKAX




[IpruriHa BO3HUKHOBEHMS JIEKTPUUYECKOTO TOKA B
HEIIOABM>KHOM IIPOBOJIHUKE - DJIIEKTPUYECKOE II0JIE.
Bcsikoe n3MeHEHME MarHUTHOTO TOJISL OPOXKIAET
UHIYKIIMOHHOE 3JIEKTPUUYECKOE MOJIE HE3ABUCUMO OT
HAJIMYUA WM OTCYTCTBUS 3aMKHYTOI'O KOHTYPA,

IIPY 3TOM €CJIM ITPOBOJHUK PA30MKHYT, TO HA €r0 KOHIIAX
BO3HMKAET Pa3HOCTh OTECHIIUAJIOB;

€CJIM MPOBOJHUK 3aMKHYT, TO B HEM HaOJIr0AaeTCs
MHIYKIMOHHBIU TOK.




BuxpeBoe none.

NHIyKIIMOHHOE DIIEKTPUUECKOE
T10JIE ABJISIETCSA BUXPEBBIM.
HanpaBneHue CUIIOBBIX JUHUMN
BUXPEBOIO JIEKTPUUYECKOTO
I1OJISI COBITQZIAET C
HaIpaBJICHUEM
UHYKIIHMOHHOI'O TOKA.
NHayKumuoHHoE E
AIEKTPUYECKOE MOJIE UMEET
COBEPIIECHHO JIPYTHUE CBOUCTBA —
B OTJIMYHUHU
OT DJIEKTPOCTATUYECKOTO MOJIA.

(= (-




=

(V)

BUXDEBOE None.

UHOYKUUOHHOE
NeKmpuueckoe nojie
(8uxpegoe rnexkmpuueckoe noJie)

BbI3bIBACTCA NU3MCHCHUIMHU
MAaIrdHuTHOI'O IT10JIsA

. CWJIOBBIC JIMHUHN 3aMKHYTDI -

- BUXPEBOE MOJIE

. AICTOYHHKH TIOJISl yKa3aTh HEJIb3s
. paboTa cuJj Mo 1o

MEPEMEICHUIO TPOOHOTO 3apsiaa
1o 3aMKHyTOMY TTyTH = OJ1C
170301 0% 900705

diekmpocmamudecKoe noJie

1. co3maeTcd HEMOABMKHBIMU
ANEKTPUYCCKUMM 3apsiiaMu

2. CUJIOBBIE JIUHUU MTOJII
PA30MKHYTHI - -IIOTCHIIMAILHOE
IoJIe

3. HICTOYHUKAMH IO IBISIOTCS
AIEKTPUUECKHUE 3aPSIIbI

4. paboTta cuiI OIS 110
IepeMEIICHUI0 TPOOHOTO
3apsijia Mo 3aMKHYTOMY ITyTH =
0.




rnpoe8ooHUKax

Ilpu osusrcenuu npoeoonuxa
8 MAZHUMHOM ROJE CO
CKOPOCHIbIO V 6MeCHe ¢ HUM
C Mo Jce CKOpOCmbio
OBUIHCYMCA «+» U «-» 3apAObL,

HAaxo0auuecs 6 NPOBOOHUKE.
Ha nux ¢ maznumnom none

8 NPOMUBONOJIONHCHDBIE
CMOPOHbBL Oelicmeyem cuia
Jopenua, umo npugooum K
nepepacnpeoenenuIo 3apaoos -
eéo3nuxkaem I/IC.




Tema 7.

e CamonHayKkums. IHOYKTMBHOCTb

* JriekTpoaAnHaMUYECKNN MUKPOOH.
* NIPUMEHEHMNE




Hnoykmuenocms

D L1, me L -wigykrusrocts koHTypa
AD Al
&= ——AT=-L-A—t-- ( npw L.= const )

D 1 B6
Eaunuua wamepenns L1 = [—,—] = =1 Fn

MHAYKTHEHOCTL CcOneHomaa

Iy )

20 {EZE
¥ oac HEL NS E ((54)
' ] B J N
IT *l
¢ /
S=upn
MammrHeiis notok wepes ogun sutoxk (D=1 S=pp nlS

Monuew noTox
O=ND=nlBS=upu n’V,
N - YUCNO BUTKOS Ha AUHULY ANWHbI

Orcopa : - o
L= pun'V|

Hnoykmuenocmuio konmypa L
Ha3zvleaom KoIgpuyuenm
NPONOPUUOHATILHOCHU
Meducoy CUlol moKa 6
npoBooAueM KOHmype u
CO30AHHBIM UM MAZHUMHBIM
NOMOKOM, NPOHU3BIEAIOUUM
IMOm KOHmYyp.

L 3aeucum auwib om popmot u
pazmepoe npoeooauLezo
KOHmypa, a makyce
MACHUMHOIU NPOHUUACMOCHU
cpeovl, 8 KOMOPOIL OH
HaAxXo00umcH.




é'amounsykuuﬂ

CAMOUHAOYKUUA

O = LI

=
PTTRT!

Camounoykuyusn — eo3nuxnosenue 3/[C undykuyuu
8 NP0BOOAUIEM KOHMYPE NPU UMEHEHUU 8 HEM
CUJIbl MOKA.

Jamna JI1 oyoem 3azopamucsa no3suce namol JI2,
m.K. eoznukarowan I3/{C camoundykuyuu, oyoem
npPensamcmeosams HapacmManulo MmoKa 6 yenu.




IlpuMeHeHue




CHOBHbIC NCTOYHURN
JNICRTNHIOMATrHUTHOIO NONA

B kauecTBE€ OCHOBHBIX NCTOYHUKOB SJICKTPOMAI'HUTHOI'O ITOJIA
MOYXHO BBIJICJIUTD.

JInHuM di1eKTpoInepeIay.
DJIEKTPOIPOBOJIKA (BHYTPH 3[IaHUM U
COOPYKCHHUM ).

e BEITOBBIC BJIEKTPOIPHUOOPHI.

e llepcoHalibHBIE KOMITBIOTEPHL.

* Tene- u paguoniepenarnIne CTaHIIUH.

e CHnyTHHKOBasi U COTOBasi CBA3b (IIPUOOPHI,
PETPAHCIIATOPHI).

DJIEKTPOTPAHCIIOPT.

PamapHbie yCcTaHOBKHW.




JiuiuK anexkTponepenau

[IpoBoaa paboTarouiei JUHUM ICKTPOIIepeaad Co3/a0T B
IIPUJIETAIOIIEM MTPOCTPAHCTBE (HA PACCTOSHUSX MOPSIIKa
JNECSATKOB METPOB OT MPOBOA) AJIEKTPOMATHUTHOE T10JIE
npoMblIiIeHHON 4acToThl (50 I'1). [Ipudyem HanmpssKEeHHOCTH
1oJIst BOJIM3K JIMHUU MOYKET U3MEHSTHCS B IIUPOKUX
npeaeiax, B 3aBUCUMOCTH OT €€ DIIEKTPUYECKON HArPy3KHU.
DaKkTUYECKH TPAHULIBI CAHUTAPHO-3AIIUTHON 30HBI
YCTaHABIMBAKOTCS MO HanOOoJIee YIaIEHHOU OT IPOBOIOB
IPAHUYHOU JTUHUM MAKCUMAJIbHOW HAIPS)KEHHOCTH
JIIEKTPUYECKOTO MoJist, paBHou 1 kB/Mm.




JNEKTNONNOBOAKA

K 351eKTpOIpoBOAKE OTHOCATCS: KabeIu
AJICKTPOITMTAHUS CUCTEM KU3HEOOECIICUCHHUS |
3[0AHUM, TOKOpACOPEACIUTEIBHbBIE TPOBOA, a it
TaKXe Pa3BETBUTEIIbHBIC IIIUTHI, CUIIOBBIC SIITHUKH " " “
U TpaHC(OPMATOPHI. DIEKTPOIPOBOAKA SBISICTCS |
OCHOBHBIM MCTOYHHKOM 3JIEKTPOMArHUTHOTO
IOJIS1 POMBIIIIICHHON YaCTOThI B KUJIBIX

i i R
nomerneHusx. [lpu aTom ypoBeHn YT

AN

W

HAIPSKEHHOCTHU DJIEKTPUYECKOTO I10J14, Iy
M3JIy4a€MOTr0 UCTOYHUKOM, 3a4aCTYIO

OTHOCHUTEJILHO HEBBICOK (He mpeBbimaet S00
B/m).




biTOBbIC JINIGKTRONNUOONLI

W cTouHnKaMu 3JIEKTPOMArHUTHBIX MOJIEH SIBIISIFOTCS BCE OBITOBBIE TPUOOPHI,
paboTaroIIKE C UCTIOIb30BAHUEM AIIEKTPUUECKOro ToKa. [Ipu 3TOM ypOBEHB
U3JIYUYEHUS U3MEHSETCS B IIUPOYAUIIINX MTPEAECTIAX B 3aBUCUMOCTH OT
MOJIEIA, YCTPOKCTBA MPHOOpa U KOHKPETHOTO peknuMa padoThl. Takxke
YPOBEHb U3JIYUYECHHUS CUIIBHO 3aBUCHUT OT MOTPEOISIEMON MOIITHOCTH MpUOOpa
— YEM BBIIIE MOIIIHOCTbh, TEM BBIIIE YPOBEHb AICKTPOMATHUTHOTO TOJIS TIPU
pabote npubopa. Hanps:keHHOCTh 3JIEKTPUUECKOTro I0JIs BOIU3HU
AJIEKTPOOBITOBBIX MPUOOPOB HE MPEBBIIIACT AECITKOB B/M.




CNnyTHMKOBAA CBA3b

CucTteMbl CIyTHUKOBOM CBSI3U COCTOAT W3 MEPEIAONIECH CTAHIIUU HA
3eMJi€ U CITyTHUKOB — PETPAHCISITOPOB, HAXOAAIIMXCS Ha OpOUTE.
[lepenaronye CTaHIIMKU CITYyTHUKOBOM CBSI3U U3JIy4arOT
Y3KOHAIPABJICHHBIN BOJIHOBOM IMYyYOK, INIOTHOCTh OTOKA SHEPTUH B
KOTOPOM J0CTUraeT coTeH BT/M. CHCTEMBbI CITyTHUKOBOM CBSI3U CO3/1aI0T
BBICOKME HANPSKEHHOCTH JIEKTPOMATHUTHOTO TOJISI HA 3HAYUTEIIBHBIX
pPacCTOAHUAX OT aHTEHH. Hampumep, cTaHius MOITHOCTBIO 225 KBT,
pabotaromias Ha yactotre 2,38 I'T'l, cozmaer Ha paccTtossHuu 100 kM
IJIOTHOCTH MOTOKA sHepruu 2,8 BT/M2. PaccesHue sHepruu
OTHOCHUTEIBHO OCHOBHOIO JIydya OYE€Hb HEOOJIBIIOE 1 MPOUCXOIUT
0O0JIBIIIE BCETO B pallOHE HEMOCPEICTBEHHOIO pa3MEIICHUSI AHTCHHBI.




JNERTNOTPAHCNOPT

DJIEKTPOTPAHCIIOPT (TPOJLICHOYChI, TPAMBaH,
10€3/1a METPOIIOJIUTEHA U T.11.) SABISETCS MOIIHBIM

MCTOYHUKOM 3JICKTPOMArHUTHOIO I10JISI B IMAIIA30HE
gactot [0..1000 ]I m.

[Ipu 3TOM B pOJIM IIABHOTO U3JIy4aTesis B
MOAABJISIFOILEM OOJIBIITMHCTBE CIY4aeB BBICTYIIACT
TATOBBIN AJICKTPOJABUTATENb (J1JIS1 TPOJJICHOYCOB U
TPpaMBaeB BO3/IYLIHbIC TOKOMIPUEMHUKH MO

;  HaIpsHKEHHOCTH M3JIYYaeMOT0 JIEKTPUUYECKOIrO IO
COIIEPHUYAIOT C AJICKTPOJBUTATEIIEM ).




dAdlHbIC
YCTAHOBEW

PaguonokalinoOHHBIE U pajlapHble YCTAHOBKH UMEIOT OOBIYHO
AHTCHHBI PE(ICKTOPHOIO THUMA (KTAPEIIKW») U U3ITYyYaIOT
y3KOHAIPaBJICHHBIN PauOIyY.

Ileprnonnyueckoe nepeMeENICHUE aHTEHHBI B IPOCTPAHCTBE PUBOJINUT
K IPOCTPAHCTBEHHOM MPEPHIBUCTOCTH U3yueHus. Habmogaercs
TaK)KE€ BPEMEHHAs MPEPHIBUCTOCTh U3JIYUYEHHUS, 00YCIOBICHHAS
HUKJIUYHOCTBIO padOThI paarooKaTopa Ha uznydeHue. OHu
pabortarot Ha yactorax oT 500 MI'y no 15 I'T, ogHako OTAEIbHBIC
CIIeI[MaIbHBIC YCTAHOBKM MOTYT pa0boTarh Ha yactoTax A0 100 I'T'q u
OoJee.

Bcnenctere 0co00ro xapakrepa U3JIydeHHUsI OHU MOTYT CO3/1aBaTh Ha

MECTHOCTH 30HBI C BBICOKOW TIJIOTHOCTHIO TTOTOKA 3HEpTHH (100
n"r*/\/rq 1AL ﬁnrrnn\
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