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BBenenue

[Ipenyaraembie goMaliHUE 3aJaHUs OCHOBAHBI Ha Kypce JEKUHMM mo (Qusuke,

YUTAEMBIX CTYJ€HTaM TexHuueckux crnenuanbHocteir CII0I'Y UTMO Bo BTOpoMm

CEMECTpe MepBOro Kypca. 3anaHus pa3OuTel Ha jABa dtama. llepBelil sTan

COJICPKUT 3aJlayd MO BJIEKTPOCTATUKE U TMOCTOSSHHOMY TOKY, BTOpPOM 3Tam —

3a/laud MO0  MArHeTu3My, OJJIEKTPOMAarHUTHOM  WHIAYKIMH, JIBUKEHHIO

3apSDKEHHBIX YacTUIl B AJIEKTPUYECKOM M MArHUTHOM TMOJie, a TakXke [0

K0JIeOATEILHBIM MPOIIECCAM.

BonpmmHCTBO 3a/1au mpeiCcTaBIeHHOTO COOpPHUKA SBIISIIOTCS JOCTATOUHO
TUTOBBIMHM, HO TpPEOYIOT BHUMATEIBLHOTO MPOUYTEHUSI YKa3aHHBIX pPa3JeoB
Kypca pusuku. B momoinb CTyaeHTaM MpuUjaraeTcs CIUCOK COOTBETCTBYIOLIEH
JTUTEpaTypHI.

Pazymeercs, yToBUTh «HACI0» 3aJa4u U, KaK CJIEJCTBUE, HAUTU MYyTh €€
pelieHus CTYAEHT MOXKET JHUIIb CaMOCTOSITEbHO, OJIHAKO CIEAYIOIIne
PEKOMEHAIMU MOMOTYT U30€KaTh OMMOOK, YACTO BCTPEUAIOIIUXCS Jaxe Mpu
(bU3MYECKH MPABUIBLHOM MOJXOJIE K PELICHUIO 3a/1a4H:
® BCE pa3MepHbIC YUCJICHHBIE JAHHbBIC 33J]a4U CIEIYET MePEBECTU B OCHOBHYIO

bopmy cuctembl CU (Hanpumep, CAaHTUMETPHI B METPHI);

® cCclid TO3BOJSIET XapakTep 3aJauyd, HEOoOXOAUMO ClieNlaTh PUCYHOK,
MOSICHSIFOIIUI €€ CYIIHOCTD;

e pemarh 3aJady CJIeAyeT, KakK MpaBuio, B OOIIEM BHJAE; 3TO MO3BOJISIET
YCTAHOBUTH  OMNpPEJEICHHbIE 3aKOHOMEPHOCTM M TEM CaMbiM  J1aeT
BO3MOKHOCTb CYJIUTh O MIPaBUJIbHOCTU PEILICHHUS;

® [IOJy4MB pEUICHUE B 00IIEM BUJE, HEOOXOIUMO MPOBEPUTH, TPABUIBHYIO U
pPa3MEpPHOCTb OHO UMEET;

® paccuMTaB YHUCJIEHHBIA OTBET, CIEAYEeT OLEHUTHh €ro MPaBIONOA0OHOCTb;
€CJIM, HallpuMep, paJnyc aToMa UMEET BEJIMUMHY NOPsIIKa METPa, TO CIEeAyeT
HCKaTh OIIHUOKY.

Kak npaBuno, ¢uznyeckue KOHCTaHThI, HEOOXOJIMMBbIEC MJIA pPEIICHUS
3aiaun (AUAJIEKTPUYECKasT MPOHUIIAEMOCTb CPEAbl, YAEIbHOE CONMPOTHUBIICHUE
MPOBOJHUKA U T. 1.) MPUBOJSTCS B €€ YCJIOBUU, HO YAaCTO BCTPEUAIOIINECS
KOHCTAHThI (JIEKTpUYECKass M MarHuTHash MOCTOSIHHBIE, CKOPOCTh CBETa B
BAKyyM€ U T.II.) CIEyeT UCKaTh B YUeOHUKAX, 3aJJaUYHUKAX U CIIPABOYHUKAX IO
buzuke.

B kauectBe mnpuMepoB pelieHUs 3ajad, a TakkKe MPaBUIBHOTO
o(OpMIIEHHSI ATOTO pPENICHUs MPUBOMAATCS S5 3aJad MO MPEICTABICHHBIM B
cOopHUKE pazziesaMm GU3NUKHU.



IIpumeps! penrenus 3axa4

3agaua 111. PaBHOMEpHO 3apsKeHHas NOIYOKPYKHOCTh paauyca R =20 cm
HeceT 3apsa g = 0,70 uKi. Hailtu Mo ynb Hanps>KEHHOCTH E 3IIEKTPUYECKOTO
MOJISI B IEHTPE KPUBU3HBI MTOTYOKPYKHOCTH.

Jlano: Ilepesoo
eouHuY
R=20cm 0,2m

g =0,70 uKx | 7,0-10"° Kn

1¥

E=? dE, X
Pewenue. IneMeHT IIUHBI NONYOKPYKHOCTH dl = Rdo R} ' B
(puc. 1), HeCeT dIEMEHTAPHBIA 3apsi] dgy dE

dg=-Ldi = L 4o, rne do npupamenne yria o. Pue. 1. K sanase 111
R T
Pa3HBIM TOYKaM MOJTYKOJIbIIa OTBEUAIOT 3HAYCHUS yTia ¢, JISKAIINE B
unrepBaiie ot 0 10 7. 3apsia dg co3aeT B LICHTPE KPUBU3HBI 3JIEMEHTapPHYIO
dg____qdo
4me,R*  4m’e R’
8,85-10"2 ®/m). [Tpoexuust dE Ha och X : dE. =dEsm@, Haoch Y:
dE, =dEcoso.
[Tpoekiuu MOTHOW HAMPSHKEHHOCTH CKIIAABIBAIOTCS U3 MPOCSKITUN
HaIMPSHKEHHOCTEH, CO3/ITaBaeMbIX BCEMH DJIEMEHTAPHBIMU 3apsiaMu, TO3TOMY:

HaIpsHKEHHOCTh dE , MOAylb KoTopoit dE = (3mech gy =

T
q : q

E =#%dE SiInpd @ = ,

§ 3@ : 47:280R2£ A 21’ R’
g T

E, :{:dEy —47'[280R2 gcoscpd(p: 0.

Takum o6pazom,

E=|E+E=F =— 9
YT 2ng R

[loacTaBuB uKcieHHbIe 3HaUeHUs, noaydaem £ = 0,10 kB/m.
Omeem: E = 0,10 kB/m.

3apaua 2I1. Haiitu B npuBeieHHOM cxeMe (puc. 2) BEIMUUHY TOKA [ yepes

conpotuBienue R, ecau 3/]C ncrounukos Toka €, = 1,5 B, €,=3,7 B,
conpotuiieaus R; = 10 Om, R, =20 Om u R = 5,0 OM. BHyTpeHHUMU
CONPOTUBJICHUSIMUA UCTOYHUKOB TOKA MPEHEOPEUb.



Jlano:
e = 1,5 B R €1

— M
82 = 377 B I]“ R e
R, =10 Om 2 :|2 | 2|

A Puc.2. K 3agaue 21I1.

R, =20 Om | N
R=5,00m - 3
1=? —

Pewenue. Beibepem HampaieHust TOKOB [y, [, [ kak mokazaHo Ha pucyHke. [1o
nepBoMy npasuily Kupxroda ast y3na 4 umeem:

L=5L+1 (D).

[To BTOopomy nipaBminy Kupxroda nis o6xona a (R,E,; R R,) u o6xona b (R€; R
R/), COOTBETCTBEHHO, MOIYyYaeM:

—82:—12R2—1R; (2)
81 :IIRI—IR . (3)
Bripaxas u3 ypaBHenuii (2) u (3) Toxu 1, Ii:
— IR
12:82 : 11:81+IR ,
RZ Rl

Y TIOJICTaBJIsIA 3TU BhIpaxeHus B hopmyiy (1), Haxoqum
I(RRl +RR2+R1 Rz)zngl—gl Rz;
&R -ER, 3,7-10-1,5-20
RR +RR,+RR, 5-10+5-20+10-20
Omeem: [ =20 MA.

2-107 A,

3agauya 3I1. B 1ByX B3aMMHO NEPHEHIUKYISPHBIX IUIOCKOCTIX PACHOJIOKEHBI
JIBa KPYTOBBIX BUTKA TaK, YTO LIEHTPHI BUTKOB coBnaAatoT (puc. 3). Paauycer
BUTKOB R; =5 cM, R, =10 cm, Tokm B BUTKax [1=5 A, [,=2 A, COOTBETCTBECHHO.
Onpenenuts BEIMUYNHY U HAIIPABJICHUE HANIPSX)KEHHOCTH H MarHuTHOTO OIS B
LIEHTPE ATUX BUTKOB.

Jlano: Ilepesoo
eouHuY
Ri=20cm |0,2M
R,=10cm | 0,1 Mm

11 =6A

12:4A
H=?

Pewenue. Bextop HanpsKeHHOCTH H | Puc. 3. K 3anaue 311.
MarHuTHOTO MOJIS, CO3/IJaBa€MOT0 B IICHTPE
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1
TOKOM IIEpPBOTO BUTKA, PABEH 110 BenuuHe |, = ; Y HANpaBJIEH 10 OCH Z.
1

BekTop Hanps:keHHOCTH /1, MarHUTHOTO IOJIS, CO3/1aBa€MOr0 TOKOM BTOPOTO

[2
BHUTKA, paBCH 110 BCIIMYMHE H2 = E M HAIIpaBJICH Y.
2

CornacHo NpUHLMITY CYNEPIIO3UIIMU MAarHUTHBIX nionek H =H,+H, .
Pe3ynpTHpyromnias Hanpsy)KEHHOCTh JIEKHUT B IIIOCKOCTH ZOY. Tak Kak BEKTOPbI
H, n H, B3aMMHO NEPIEHANKYJISAPHBI, I MOAYJIS HAIPSLDKEHHOCTU / 1 yria @
MEXKY HAIPSHKEHHOCTBIO U OCBI0 Y nmeeM:

2 2 2
H=+\H}+H? L %: 0—62 +$ =25A/Mm.

H, IR, 60,1
H, LR 4-0,2
Omeem: H =25 A/Mm, BexTOp H nexwut B miockocta ZOY u
HaITpaBJICH MOJ yrioM ¢ = 37° k ocu Y.

g 0,#5=0¢ arctgd,75 37°.

3agaua 41I1. J[nuHHbIN npsiMor ipoBo ¢ TOkOM [ = 10 A u kBaagpaTHast pamka
CO CTOPOHOM a = 1 M HaxoasATCA B OJIHOU MIocKkocT (puc. 4). Pamky
MOCTYNaTEIbHO MEPEMENIAIOT BIPABO C MOCTOSIHHOM CKOpocThio v = 10 m/c.

Haittn OJIC naaykunu € B paMKe B TOT MOMEHT, KOT/1a PACCTOSIHUE OT JIEBOU
CTOPOHBI pAMKH JI0 IPSIMOT0 ToKa paBHO b = 10 cMm.

Hano: Ilepesoo
eouHuy
- i
I=10A
- XX X KT
1o B % x x
v=10wm/c S s e
s e
b:10 CM Ole ) x hddx i ¢t
&=7 X X e X X X
v R b
Pewenue. BeiaenuM BHYTpU paMKU Ha paCCTOSIHUU X OT BT m -

MPOBOJA Y3KHUM NIPAMOYIOJIBHUK BBICOTOU @ IUIUPUHOMN
dx. Ilnomane npssiMoyroiabHuka dS = a-dx. MaruutHas
VWHIYKIYS BHYTPY PAMKH HAIIpaBJIeHA MEPIEHANKYJISIPHO INIOCKOCTH PAMKH OT

1
Bo” e o =
e

Puc. 4. K 3amaue 411.

HaC U Ha paCCTOAHHHA X OT IIPOBOAA €€ BCIINYKWHA B=

41-107"TH/M . DneMeHTapHbI MaTHUTHBIH TOTOK, IIPOHU3BIBAOLINI

. 1 .
BBIICIICHHBIN TIPSIMOYTONBHUK, d D =B-dS = ;Ladx. MarauTHbii NOTOK D,
X



ol '[ds ol b
27 ) X 27

ABHXKCHHUHU PAMKH 3TOT MarHMTHBIM DOTOK HU3MCHACTCA, TaK KaK PaCCTOSAHUC b

MPOHU3BIBAIOIINN BCIO paMKy O = Jd O = . pu

. db
M3MEHSETCS C OBICTPOTOU o =0.
t

ITo 3aKOHY 3JIEKTPOMAarHUTHOM MHIYKLIWH IPU U3MEHEHUU MarHUTHOTO
MOTOKA uepe3 paMKy B Hel HaBoauTces D/[C

4P dP db  wla b —a o pldv
d db dt 2n (b+a) B>  2mb(b+a)

YUCJIICHHBIC 3HAUYCHUA, HAXOAUM .

o _4m:107-10-1° 10
21-0,1-(1+0,1)

. lloncraBnasa

,8-10"B
Omeem: € = 0,18 MB.

3anpaua SII. J[Ba kBagpata co ctopoHamu a = 20 cM u b = 10 cm nexar B 0lHOU
IJIOCKOCTU U 00pa3yroT 3aMKHYTBIA KOHTYp (puc.S5). OMHOPOIHOE MAaTHUTHOE
nosie ¢ uHAyKImen B = By sin of (By = 10 mTn, ® = 100 pazn/c)
MEPHEHIUKYJIAPHO TNIOCKOCTU KOHTYpa. CONPOTUBICHUE €IUHUIIBI ITTUHBI
koHTypa p = 50 MOmM/M. OnpeienuTh aMIUIUTYTy UHAYKIIMOHHOTO TOKa /) B
KOHTYpE, €CJIU €ro UHAYKTUBHOCTHIO MOXKHO MPEHEOPEUb.

Jlano: Ilepesoo
eouHuY a
a=20cm 02m :
b=10cm 0,1 m™m
By=10MTn | 107 Tn
o =100 pan/c
B =By sin ot 5 Puc. 5. K 3amaue SIL.
p=50mMOm/™M | 510" Om/Mm
10 =9

Pewenue. Tak kKak KOHTYp IPOHU3BIBAET NEPEMEHHBIA MATHUTHBIN MTOTOK, TO B
HEM BO3HUKAIOT UHAYKIIMOHHBIE TOKH, KOTOPBIE, COTJIacHO npasuiy JIeHua,
HMMEIOT B JAHHBIX KBAJIpaTax MPOTUBOIOJIO0KHbIE HanpaBiaeHus. Clie10BaTeNbHO,

BO3HUKAKONIIME B KBagpaTax uHAykuuonHuele J/(C €, u &,, Takke HaImpaBiICHbI

HaBcTpeuy Apyr Apyry. [lostomy obmas 3/IC B koutype € =|E;— &;|.
MarHuTHbIN TOTOK, NEPECEKAIOIININ ITEPBbINA KOHTYp, @, =S| B = a” By sin ot u

)
g = AT a* ® By cos ot S, = a’ — Iomap MEPBOTro KOHTYPA).
MarHuTHbIN TOTOK, NEPECEKAIOIINN BTOPOU KOHTYp, ®,= S, B = b* B, sin ot u
)
&= —ddtz = b’ o By cos ot S = b — mormas BTOPOTO KOHTYpA).



[lepumetp kourypa L = 4(a+b), ero conpotusnenue R = p L =4 p (a+b).
Takum 00pa3oM, MHIYKITMOHHBIA TOK B KOHTYPE
_ & _ (@’ —b*)B,wcos wt _(a-b)Bymwcoswt
R 4p(a+b) 4p
U €TO0 aMIUTUTYa
_(a-b)Bo _ (0,2-0,1)-100-107
4p 4-5-107

Omeem: I, = 0,5 A.

Iy

=0,5A.

3agaua 6I1. [lapuk maccel m = 0,6 K, TOABEIICHHBIN K COUPATbHON MPYKUHE
xecTkocThio k = 30 H/M, coBepiiiaet 3aTyxaroniue konebanus. Jlorapudpmu-
yeckuil nekpeMent 3atyxanus A = 0,01. Onpenenuts Bpems £, 3a KOTOpOe
aMIUIMTYJa KoieOaHU YMEHBIIUTCS B 1| = 3 pa3a U yucio Kojaedbanuit N
HIapyKa 3a 3TO BpeMs.

Jano:

m = 0,6 KT
k=30H/™m
A=0,01
n=3
tL,N=7

Pewenue. YpaBHeHue 3aTyXamonmx KoJeOaHUM: x = Aoe_& cos(wt + @), rae

. 21
Ay — HauanabHasg aMIUIUTY1a KoJieOaHuil, O- KO3 PUIMEHT 3aTyXaHus, ® = — —

KpyroBasi yacToTa kKojebanuit, 7 — nepuoa konebaHuii, ¢p — HauanbHas Qasa
KOJIEOaHU.

Ammuntyzaa koneOaHul A; B MOMEHT BPEMEHU ¢ : A, = Aoe_at . 3 ycroBus

In
3a1auH: A _ n=e*, nosromy ¢ = ﬂ
A, )
. A 2 2 @2 k
JIyist 3aTyXaronux Kojie0anui: o = ? o= o;—90,ramem = ,|— -
m

coOCTBEHHas Kpyroas yacTora koyneOanuii. Takum oOpazom,

A 2 A2 4+ 2.2
izzco%—k—2 51 T = or A ;K
T T 0

Tax xak o ycinoBuio A < 4n, T' = 2z 275\/5.
N k

CrenoBaresnbHo, = Tln(n) 27 \/E In(n) u N = t _In(m) .
A ANk T Y

Omeem:t =98c, N=110.



BapnaHTm AOMAIIHET0 3aJaHUA

Monayns 3. «9nekTpuyectBo. II0CTOSHHBIN TOK»

Homep Howmepa 3amau
eapuan
ma
1 4 6 10 23 29 42 48 57
2 9 15 17 32 35 39 53 60
3 2 11 19 24 30 31 50 61
4 8 12 20 25 36 40 43 55
5 3 13 16 18 22 27 51 59
6 5 26 28 32 34 38 49 56
7 1 7 14 21 29 33 43 52
8 5 13 18 23 31 38 46 62
9 2 11 25 26 35 37 54 58
10 3 10 16 30 33 39 47 48
11 9 14 17 36 41 42 49 60
12 1 4 8 24 34 37 50 51
13 6 12 15 16 20 35 52 59
14 7 23 27 31 33 39 48 54
15 5 11 18 30 38 40 45 62
16 3 12 19 22 25 32 50 55
17 2 13 25 26 29 34 44 57
18 | 9 14 17 36 41 56 59
19 4 8 19 23 24 29 45 60
20 6 10 16 28 30 39 49 56
21 1 5 21 25 32 33 43 57
22 6 13 18 24 35 37 46 52
23 8 11 14 20 36 40 49 51
24 2 12 15 31 34 42 48 60
25 4 16 17 36 38 39 53 61
26 3 9 14 18 30 31 58 47
27 5 27 28 32 35 39 50 55
28 2 18 23 29 33 38 46 61
29 13 17 24 34 41 42 48 54
30 3 11 16 19 22 25 43 60
31 8 12 20 23 24 37 43 62
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Mopynsb 4. «Maraetusm. DnexkTpomarautHas uHAykiusa. Konedanus»

Homep Howmepa 3amau
eapuan

ma

1 64 65 80 84 98 105 115 121
2 66 81 86 87 100 111 117 124
3 70 88 89 91 94 96 123 125
4 72 77 85 90 97 107 113 120
5 63 74 75 82 93 102 116 118
6 67 71 79 92 99 108 114 119
7 68 73 76 78 104 109 112 122
8 66 82 85 90 98 111 113 121
9 64 70 80 86 106 109 114 119
10 68 73 88 92 100 107 115 123
11 65 81 84 87 96 101 116 120
12 69 71 79 91 95 97 124 125
13 67 74 75 78 102 105 117 118
14 69 76 77 89 93 94 112 122
15 72 79 83 92 104 108 113 118
16 65 71 80 84 99 110 112 124
17 67 81 85 90 95 103 115 119
18 69 73 76 78 103 105 116 118
19 63 77 86 87 101 107 112 123
20 66 82 83 91 106 108 116 120
21 70 74 75 88 93 94 114 124
22 64 68 78 84 97 110 119 121
23 72 81 90 92 96 102 117 122
24 63 80 85 89 104 110 119 125
25 65 83 88 91 106 109 115 120
26 69 71 82 86 100 110 112 121
27 67 73 75 79 98 108 116 123
28 66 74 77 92 95 99 112 124
29 68 79 84 87 101 111 117 118
30 70 76 81 89 98 109 113 119
31 93 73 86 88 103 110 116 124

11



3agaun

1. JIBe KOHIIEHTpUYECKHE PAaBHOMEPHO 3apsiHKEHHBIE Cephl C TOBEPXHOCTHBIMHU
IUIOTHOCTAMHU 3apsAnoB o1 = 4,0 MKK1/M 1 o,=10 MK /M HaxXOOsTCs B
Bakyyme. Paguycel chep Ry = 1,0 M u R, = 1,5 M, cooTBeTcTBeHHO. Haiitu
SHEPrUi0 W 3IeKTPUUECKOro MOJsl, 3aKIIF0UEHHOTO MEXIYy chepamu.

OtBeT: W= 3,8 JIx.

2. [lonyokpy>KHOCTb paanyca R 3apsskeHa paBHOMEPHO C JIMHEMHOU
IJIOTHOCTHIO 3apsiaa T = 5,0 HKin/m. OnpenenuTs noTeHIUMAN @ JIEKTPUIECKOTO
IIOJIsI, CO3J@HHOTO ATUM 3apsiOM B LIEHTPE MOIYOKPYKHOCTH.

Otser: ¢ = 0,14 xB.

3. Toukwuii crepxkens JyuHo [ = 10 cM HECceT paBHOMEPHO pacrpe/IeIeHHbIN
3apsan g = 10 MxKi. OnpeaenuTs NOTEHIUAI (P IEKTPUUYECKOTO MOJIS B TOUKE,
JIeXkKaIeW Ha MPOJOJKEHUN OCH CTEPKHS Ha pacCToAHUU a = 50 ¢M OT
OJIM>KaMIIero ero KoHIa.

Otser: ¢ = 0,16 MB.

4. Ilonoxwurenpubi 3apsan O = 10 uHKn pacnonoxeH B HeHTpe paBHOCTOPOHHETO
TpeyroyibHuKa. Kakue oguHaKkoBbIe 3apsabl ¢ CAEAYET PA3MECTUTh B BEPIIMHAX
ATOTO TPEYroJIbHUKA, YTOOBI pe3yJbTUPYIOIIas CUjia, ACHCTBYIOMIAs Ha KaXK bl
3aps, OblIa paBHA HYJIIO?

Otser: g = -17 HKo1.

5. [Ipsimast 6eckOHEUHAsi HUTh PABHOMEPHO 3apsKeHa C JIMHEHHOM MIOTHOCTHIO
T = 9,0 mxKn/m. Halitu pazHocThs noteHimanoB A@ Mex 1y Toukamu 1 u 2, eciu
TOYKa 2 Haxoautcs B | = 7,0 pa3 ganbllie OT HUTH, YEM TOUKa 1.

Otset: Ap = 0,32 MB .

6. UeTbIpe OAMHAKOBBIX MOJIOKUTENBHBIX 3apsaaa g = 2,0 MmxKn HaxoasaTcs B
BEpIIMHAX MPSAMOYTOJIbHUKA cO cTopoHamu a =40 cm u b = 20 cm. Haiitu
SHEPruto W B3auMOJIEUCTBUSL 3TOW CUCTEMBI 3apSI0B.

OtBet: W= 10,70 JIx.

7. IIpoBoa, N300paskeHHBIN Ha prC.6 pABHOMEPHO 3apsiKEH C

auHeHoM moTHOoCcThIO T = 0,50 HK/M. JInmuHa nipsmoro T

otpe3ka a = 50 cM, paaunyc noaykosasna » = 20 cMm. Kakyro ¥
a 0

paboTy A coBepuIaT IEKTPUUSCKHUE CUITBI PH YIAJICHUN Puc. 6. K 3anaue 7.

ToueyHoro 3apsana g = 10 vKi u3 nentpa O mnonykonbla Ha
OECKOHEYHOCTh?
OtBert: A = 0,20 Mmx/Ix.
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8. 3apsnael g, g u —2q , rae g = 3,0 uKi1, HaxoAsATCS B
BEpIIMHAX PABHOCTOPOHHETO TPEYTOJIbHUKA CO CTOPOHOM
a=15,0 cm (puc. 7). Kakyto paboty 4 coBepiiar
AJIEKTPUYECKUE CUJIBI TIPU TIEPEMENTCHUH 3apsaaa —2g U3

TOYKH B B Touky C ? +q9 +q
OtBet: 4 = 6,5 MK/ k.
Puc. 7. K 3anaue 8.
2.

9. ITpuHrMas IPOTOH p U BIEKTPOH € , U3 KOTOPBIX COCTOUT . ’ .
aToOM BOJOPOJA, 32 TOYCUHBIC 3apsJIbl, HAXOIAIINCSCS Ha I y
paccrostauu = 50 M (puc. 8), HaliiuTe 3HAYEHUS A?‘ ? Te
HaNpsHKEHHOCTH Ep U Ep 3IIEKTPUYECKOTO MOJISI B TOYKaX A . .
U B, Korja 4acTuIlbl HaXOSATCS B ITOJ0KEHUH, S
n300paX€HHOM Ha puc. 8.

Otset: Ex = 4,3-10" B/m, Eg = 4,2:10"" B/m. Puc. 8. K 3anaue 9.

10. Tlonycdepa paBHOMEPHO 3apsiKEHA C TOBEPXHOCTHOU MIIOTHOCTBIO G =
5,0 aKi/m’. Onpenenuts BEIMUNHY HANPS)KEHHOCTU £ MOJIA B LEHTPE
nosyc@epsl.

OtBeT: £ = 0,14 xB/™m.

11. Ogunakoseie 3apsabl QO = 3,0 HKn pacnonoxeHsl B BepIHax
PAaBHOCTOPOHHETO TpeyroiabHuka. Kakol 3apsia ¢ He0OX0IMMO MOMECTUTH B
LEHTP TPEYroJbHUKA, YTOOBI pe3yJbTUPYIOINIas CUjla, ACHCTBYIONIAs Ha KaXK (bl
3apsij, cTajia HyJeBOM?

Otsert: g =-1,7 uKu1 .

12. Onpenenute 3apsia O TOMENIEHHOTO B ruiepuH (po = 1,26 r/em)
CBUHIIOBOTO Imapuka (p = 11,3 r/cM’) nuametpoM d =7,0 MM, €CITH B
OJTHOPOJIHOM 3JIEKTPUUECKOM I0JI€ IIAPUK OKA3aJICsl B3BEIICHHBIM B TIIUILIEPUHE.
DIEeKTPUUECKOE T0JI€ HAMPABICHO BEPTUKAIBHO BBEPX, €T0 HAMIPSKEHHOCTD
E =9,0 kB/cwm.

Otset: O = 20 K.

13. Ogunakoseie 3apsapl O = 5,0 HKn pacnosioxkeHsl B BEpIIMHAX KBAApaTa CO
ctopoHoit a = 8,0 cMm. OnpeaenuTe HANPSIKEHHOCTh £ AIEKTPOCTATUYECKOTO
MOJISL B CEPEAMHE OJTHOW M3 CTOPOH KBajpara.

Otset: £ =10 kB/m.

14. PaBHOMEPHO 3apsKEHHOE KOJIBLIO C JMHEMHOM INIOTHOCTBIO 3apsiaa
T = 15 aKn/m umeert paauyc r = 8,0 cm. Onpeaenutb HanPsIKEHHOCT £
3JIEKTPUYECKOTO IMOJISI HA OCH KOJIbIIA B TOUKE, YIAJICHHOW Ha paccTosHue a = 10

CM OT €ro IIeHTpA.
OtBet: E=3,2kB/™m.
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15. PaBHOMepHO 3apsikeHHbINH GapPopoBblii 1ap ¢ 00bEMHOM TIOTHOCTHIO
3apsga p = 20 aKi/m® umeer paguyc R = 20 cm. Onpenenuts HanpsKEHHOCTh E
AIEKTPUUYECKOTO TOJIS: a) Ha paccTossHUU r; = 10 cM OT 1ieHTpa 1mapa; 06) Ha
MOBEPXHOCTH Il1apa; B) HA paCCTOSIHUU 7, = 25 ¢M OT LieHTpa mapa. [loctpoutsb
rpaduk 3aBUCUMOCTH E(r). ludnekTpudeckas mpoHuiaeMocTsb dhapdopa € = 5,0.
Otger: a) E(r)) = 15 B/m;
0) E(R)=30B/Mm (nns1 r < R); E(R) =151 B/™m (ans1 r = R);
B) E(r;) = 96 B/m.

16. PaBHOMEpHO 3apsiKeHHAas TpsMas O€CKOHEYHass HUTh C TMHEHHON
mwiotHoCThIO T = 2,0 HKI/cMm co3paet anexktpuyeckoe nojie. Kakyio ckopocTs v
MPHUOOPETET IIAESKTPOH, MPUOTUZUBIINCH MO JEUCTBUEM ITOTO IMOJIS K HUTH C
paccrostiug 1 = 1,0 cM 110 paccrosHus r, = 1,5 cM?

OTtBeT: 0= 2,3-106 Mm/c.

17. B BepumnHax KBajapaTta co CTOpoHOM a = 20 ¢M pacmoJIOKEHbI OJUHAKOBBIC
3apsaael O = 500 K. Onpenenuts NOTEHIHATBHYIO SHEPTUIO W 3TOW CUCTEMBI.
OtBetr: W= 61 m/Ix.

18. Konpuo paguycom 7 = 8,0 cM U3 TOHKOM ITPOBOJIOKH HECET PABHOMEPHO
pacnpeneneHHbi 3apsaa QO = 20 aKi. Onpenenuts noteHuuan ¢
AIEKTPOCTATUYECKOTO MOJI B TOUKE, YIAJIEHHON Ha paccTtossHue a = 50 ¢M oT
LIEHTpa KOJIbIIa BAOJb €0 OCH.

OtseT: ¢ = 0,36 kB.

19. DnekTpocTaTHYECKOE MOJIE CO31aHO PABHOMEPHO 3aPSKEHHBIM IIAPOM
paguycoMm R =20 cm. O0bemMHas mI0THOCTH 3apsana p = 10 K/ |
IUBJIEKTPUYECKas MPOHUIAEMOCTh BemecTBa € = 1,0. Onpenenuts pasHOCTh
MOTEHIIMATIOB AP MEXIY TOUKaMHU, JIEKAIIUMH Ha pacctosiHun 1= 1,0 cM 1
r, =15 cM OT IeHTpa mapa.

Otset: Ap = 4,2 B.

20. DIeKTPOCTATUYECKOE MOJIE CO3JaHO PABHOMEPHO 3aPSKEHHBIM IIAPOM
paguycoMm R =20 cm. OO0bemMHas MmI0THOCTH 3apsana p = 10 K/ |
IUBJIEKTPUYECKas MPOHUIAEMOCTh BemecTBa € = 1,0. Onpenenure pa3HOCTb
MOTEHIIMATIOB AP MEXIY TOUKaMH, JIEKAIMMH Ha paccTossHuu 1= 1,0 cMu r, =
25 cM OT IIeHTpa 1mapa.

Otsetr: Ap =11 B.
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21. 3a3op Mexay MIaCTHHAMU IIJIOCKOTO KOHJEHCATOPa MOJHOCTHIO 3aMOTHSIOT
IJI0CKas cltofAsHas miactuHka (€; = 7,0) tommuno d; = 2,0 MM u cioit
napaduna (&, = 2,0) Tommmuuoi d, = 1,0 MM . OnipenenuTh 3HaYCHUS
HaIpsHKEHHOCTU £ 1 E, 3IIEKTPUYECKOTO MOJIsi B 000MX TUAJIEKTPUKAX TPH
PA3HOCTH MOTEHIMAIOB MEXy IUIaCTUHAMHU KoHaeHcaTopa U = 200 B.

OtBet: £, =36 xB/™m ; E, = 0,13 MB/Mm.

22. Pa3HOCTBH TOTEHIMAJIOB MEXAY IIJIACTHHAMMU IIJIOCKOTO KOHJIEHCATOpa
cocrasisger U = 100 B. Paccrosnue mexay miactuiamu d = 2,0 cMm. Onipenenutsb
MOBEPXHOCTHYIO INIOTHOCTh G’ CBA3aHHBIX 3aps10B 300HUTOBOM IJIACTUHKH
(e = 3,0) TommuHOM d; = 8,0 MM, TIpUIeraroei K OJHON U3 TIACTUH
KOHJIEHCATOopa.

Otset: 6" = 40 nK1/Mm’”.

23. TInomab MIaCTHH IIOCKOr0 BO3AYIIHOro KoHaeHcatopa S = 100 cum?,
paccrosinue Mexay Humu d = 2,0 mm. KoHzieHcaTop 3apsauin OT UICTOYHUKA
HanpspkeHuem Uy = 300 B. 3apsikeHHbIA KOHAEHCATOP OTKIIOYHIHA OT
MCTOYHUKA, U MPOCTPAHCTBO MEK]y TUIACTUHAMM 3aMOJHUIN TapadhuHOM
(e = 2,0). Onpenenuts 3HaYeHUsS Cy 1 C €eMKOCTU KOHAEHCATOPa 10 U TIOCIIE
3amnoJiHeHHs napauHOM, a TAKXKE Pa3HOCTh MOTEHINANOB U Mex Iy
MJIACTUHAMM TOCIIE 3aN0JIHEHUS TapaduHOM.

OtBet: Cp =44 n®, C =88 n®d, U= 150 B.

24. Paanyc LeHTpalbHOU KUJIbI KOaKcHabHOTO Kabens | = 0,30 cMm, a

BHYTpeHHUM paguyc obomouku 7, = 0,90 cm. OnpeaenuTs HanPsKEHHOCTD £

ANEKTPUYECKOTO0 MoJisg Ha pacctostHuu d = 0,50 cM oT ocu kabens, eciu

Pa3HOCTh MOTEHIIMATIOB MEXIY LIEHTpaIbHOM xuiiol u odbonouxkoit U = 1,0 kB.
Otset: £ = 0,18 MB/Mm.

25. Cdhepuueckuit KoHJIeHCATOP 00pa30BaH TOHKUMU c(hepaMu C paanycamMmu
r1=1,0cmu r, = 5,0 cM, MEXIy KOTOPBIMU NPUIOKEHA PA3HOCTH MTOTECHIMATIOB
U = 2,0 xB. Onpenennuts Haps>KEHHOCTh E JIEKTPUYECKOrO OIS Ha
paccrosHuu » = 3,0 cM OT LIEHTpa KOHAEHCATOPA.

OtBeT: E = 28 kB/Mm.

26. IIpoBoasimas cdepa emkoctbio C = 5,0 nd 3apspkeHa A0 MOTEHIHAIA @ =

2,0 kB. Onpenenure sHepruto W 3J1eKTpUUECKOr0 MOJIs, 3aKJIIOUEHHYIO B

chepuueckoMm ciioe Mexy chepoit U KOHIIEHTPUUECKOM ¢ Hel cepudeckoin

MOBEPXHOCTHIO, paJINyC KOTOPOi B 4 pasza OoJblie pajnyca 3apsiKEeHHOU cephl.
OtBet: W= 17,5 Mmx/Ik.
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27. Onpenenutb SHEPTUI0 W 3JIEKTPUUYECKOTO OIS, 3aKII0YEHHOTO MEXKTY

JBYMSI METAJNTMYECKUMU KOHIIEHTpUYECKUMU chepamu ¢ paauycamu 1 = 10 cm

u r, = 40 cM, ecu cdepsl 3apsKeHbl oauHakoBbIME 3apsiaamMu O = 200 K.
Otsetr: W= 1,3 mJIx.

28. Onpenenurts 3HEPTUIO W 3IEKTPUUYECKOTO OIS BHYTPU PABHOMEPHO
3apsKeHHOTo 300HUTOBOTO 11apa (€ = 2,0) paauycom » = 8,0 cM ipu 00BEMHOU

IUIOTHOCTH 3apsiza p = 5,0 HKi/m.
OtBet: W= 0,64 nJlx.

29. CreknsHHas mactuHka (¢ = 7,0) tonmunont d = 1,0 cM 1 mnomaasio S =
100 cm? momemieHa NEPHEHAUKYJISIPHO CHJIOBBIM JIMHUSM OJTHOPOJIHOTO
AJIEKTPUYECKOTO oI HanpsikeHHOCThI0 £ = 800 B/M. Onpenenuts
MMOBEPXHOCTHYIO INIOTHOCTh G' CBSI3aHHBIX 3apsiI0OB HA TUIACTUHKE U SHEPTHUIO W
AJIEKTPUYECKOTO TOJISI BHYTPH IIACTUHKH.

OtBeTr: 6'=6,1 HKJ’I/MZ; W =40 n/lx.

30. Mexny miacTUHaMU IUIOCKOTO KOHJEHCATOpa MPUII0KEHA PA3HOCTD
noreHuanoB U = 200 B. OnpeaenuTs ULy NPUTSAKEHHS F TIIIACTUH APYT K
IPYTy, €CIIM pacCTOsHUE MexAy HUMU d = 4,0 MM, TUIOIIAb KaXKI0M MJIACTUHBI

S'=100 cM” ¥ IPOCTPAHCTBO MEK]ly HUMU 3aroiaHeHo napadunoM (g = 2,0).
Otsert: F'= 0,44 mH.

31. [InacTuHBI MJIOCKOTO KOHIEHCATOPA MPUTITUBAIOTCS APYT K APYTY C CUIOU
F=15,0 MH, nomomanp xaxxmoit mractuael S = 100 CMZ, MPOCTPAHCTBO MEXKIY
MJIACTUHAMM 3aIoaHeHo citofiol (€ = 7,0). OnpenenuTs MOBEPXHOCTHYIO
IJIOTHOCTH G' CBSA3aHHBIX 3apsI0B Ha CIIOC.

OtBet: 6'=2,6 MKK /M.

32. CrexinsaHHas mwiacTuHka (€ = 7,0) HEeTUKOM 3aMoIHIET IPOCTPAHCTBO MEKIY
oOKJIaIKaM1 TIOCKOTO KOHJeHCaTopa. HanpsskeHHOCTh 3JIEKTPUUECKOTO OIS
BHYTpH TiactuHku £ = 0,20 MB/M. Onpenenuts 1aBlieHUE p, UCTIHITHIBAEMOE

CTEKJISTHHOU TUIACTUHKOM.
2
OtBet: p = 8,7 H/™m".

33. JIBe OCCKOHEUHO MIMHHBIC HUTH C OJUHAKOBOM JTHHCHHOMN INIOTHOCTHIO
sapsia T = 2,0 MxKi/m® HaxomsTes Ha paccTosann a = 3,0 cM. Kakyro pabory 4
Ha €JIMHUILY JUTMHBI HEOOXOAUMO COBEPIIUTH, YTOOBI COJIU3UTEH ATU HUTHU JI0
paccrostaust b = 1,0 cm?

OtBet: A =79 m/x/Mm.
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34. PaccTosiHUE MEXAY BEPTUKAIBHO PACIIOIOKEHHBIMU IUIACTUHAMU TIJIOCKOTO
KoHjieHcaTopa d = 3 cM. Mexay miacTuHaMu MPUI0KeHa Pa3HOCThb
notennuanoB U = 3,0 kB. Ha paccrosiuuu b = 2,0 cM OT OTpUlLIaTETbHO
3apsKEHHOW TUIACTUHBI HAXOIUTCS MBbUIMHKA Maccou m = 4,0 107, HecyIas
MOJIOKUTENbHBIN 3apsi g = 5,0-10" K. UYepes kakoe Bpems f IOCiie Hayaja
JIBH>KEHUS MBUIMHKA JOCTUTHET IJIACTUHBI KOHIeHcaTopa? COMpOTUBICHUEM
BO3/1yXa MpeHeOpeyb.

OtBeT: t=0,18 c.

35. K oiHOM 13 TIACTUH TUIOCKOTO KOHJIeHcaTopa npuieraet gpapdopoBas
mactuHka (e = 6,0) tonmunoit d; = 5,0 mM. PacctosiHue Mexay rmiacTUuHaMu
KoHJieHcatopa d = 8,0 MM, pa3HOCTh OTeHIIManoB Mex1y Humu U = 100 B.
OnpenenuTs HANPSHKEHHOCTH £ U ) 2IIEKTPUYECKOTO OIS B BO3yXE U

dhapdope.
OtBeT: £ =26 xB/™M; E, = 4,4 kB/Mm.

36. K oqHOM W3 IIACTHH TJIOCKOTO 3apsKEHHOTO KOHJICHCATOPa MPUJIEraeT
macTuHka opomuctoro Tamus (€ = 173) Tonuunoit d; = 9,0 mm. PaccTosinue
MeXy TiacTuHaMu koHaeHcaTopa d = 1,0 cm. [locne oTkintoueHus
KOHJIEHCATOpa OT UCTOUYHHMKA HAMPSXKEHUS TJIACTUHKY BRIHUMAIOT. BO CKOJIbKO
pa3 n yBEJIUYUBAETCS MIPU 3TOM Pa3HOCTh MOTEHIIMAJIOB MEX1Y MJIaCTUHAMU
KOHJIeHCaTopa?

OtBeT: n =9,5.

37. HAamuHIpUYECKUH KOHJIEHCATOP 3apsKEH A0 Pa3HOCTH MOTEHIUAIOB U =
2,0 xB. Pagnycsl nmimuaapos r; = 3,0 cm u r, = 1,5 cm. Kakyro ckopocTs v
MPUOOPETET PIAEKTPOH, MepEMEIIAsICh MO IEUCTBUEM SIEKTPUUECKOTO OIS C
paccrostaus [; = 2,0 cM 110 pacctosHus [, = 2,5 ¢cM OT ocH ITMaruHapa?

OtBet: v =15 Mwm/c.

38. Chepuueckuii KOHAEHCATOP UMEET PauyCchl BHYTPEHHEHN U BHEIIHEH

obomouek R; =2,0 cMm u R, = 5,0 cM, cooTBeTCTBEHHO. Mex 1y 000I0uKkamMu

MPWIOKEHA pa3HOCTh noTeHuanos U = 2,0 kB. Halitu Hanpsi>keHHOCTD £

AIEKTPUUYECKOTO TOJIA Ha paccTostHUU = 3,0 cM OT 1IeHTpa 000JI0UEK.
Otset: E =74 xkB/Mm.

39. 3apsan g = 200 uKn paBHOMEpHO pacmpesiesieH mo cheprudeckor 000I09Ke
paguyca R, = 50 cm. Kakyro paboTy A coBepiiat 3JeKTPUUECKUE CUITbI, €CITU
pacumpsT 3Ty 0005104Ky A0 paauyca R, = 100 cm ?

Otet: 4 = 0,18 m/Ix.
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40. Onpenenntb eMKOCTb C,, MEKY KIIEMMaMU N N N
A u B 6eCKOHEYHOM TIeT KOHJIEHCATOPOB, Aﬂ—l I——l I——l I—- ---
n300pakeHHOM Ha puc. 9. EMKkocTH Bcex

KOHJIEHCATOPOB, BKJIIOUEHHBIE B 1IETIb, C C
OJWHAKOBHKI U paBHbI C.

C
Bs - -

Otser: C,, = 0,62 C. Puc. 9. K 3amaue 40.

41. Onpenenutb eMKOCTh C 3 MEXAY KJIEMMaMu 4

1<
C 4 C C
U B cUCTeMBI KOHJICHCATOPOB, H300pKCHHOW Ha AJL_' I—l—l I——l I—l—yﬁ
e

puc. 10. EMKOCTb Ka’k0r0 U3 KOHIEHCATOPOB

Puc. 10. K 3amaue 41.
paBHa C.

OrTtBer: CAB = C.

42. BeIYMCIUTh Pa3HOCTh MOTEHIMATOB A(Q MEX1y LIEHTPOM U Kpaem JUCKa
panunyca R = 20 cM, Bpamaromerocs ¢ yactoroit v = 500 MHH .

Otset: Ap = 0,31 HB.
2r

[
43. HaliTu conpOoTUBIIECHHS y4acTKa R p LENH,
n3o0paxeHHo# Ha puc. 11, ecnu = 5,0 Om. A r B
r 2r

OtBeT: Rag =7 Om. Puc. 11. K 3anaue 43.

44. Onpenenuts CONPOTUBIICHUE R 45 LIETIH,

A r r r
cojeprkamieli 0eCKOHEYHOE YHCIIO 1 o
PE3UCTOPOB ¢ conpoTuBiacHueM » = 10 Om , . .
(puc. 12). L » » »

Otger: Rap = 27 Om. Puc. 12. K 3anaue 44.
r
45. Haiftu conpoTuBiieHre R4z MPOBOJIOYHOTO KapKaca Kyoa r r~
(puc. 13) mexay BepiinHamu A U B, eciiu Bce pedpa UMEIOT - z »
OJMHAKOBOE CONMPOTHUBIIEHUE ¥ = 12 OMm. , i ks
L r
A Vg

Puc. 13. K 3amaue 45.
OtBeT: Rag = 7 OMm.
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o r r
46. Haiftu conpoTuBiieHne R4z MPOBOJIOYHOTO KapKaca Kyba r
r
(puc. 14) mexnay BepuinHamu A u B, eciu Bce pedpa UMEIOT T oalr
OJWHAKOBOE CONMPOTHUBIIEHUE ¥ = 12 OMm. l & /
A r

Puc. 14. K 3amaue 46.
OtBeT: Rag = 10 Om.

47. Kpyrislii npssMoi yceueHHbINH KoHyc (puc. 15) ¢
nrametrpamMu ocHoBaHuil Dy = 10 MM, D, = 20 MM U BBICOTOM
H =40 MM BBITIONIHEH U3 kele3a. OnpeaenuTb
COIIPOTUBIICHUE R KOHYCa MEXKIY OCHOBAaHUSIMHU. Y ICIBHOE
compoTHBIeHHE xene3a p = 1,2:107 Om-m.

Otset: R = 31 mxOwm.

Puc. 15. K 3agaue 47.

Foal Ra
48. Haiitu cuny Toka 3, MOYIETO  Yepe3 £ |:|_
CONPOTHMBIEHUE R; B DJIEKTPHYECKOHW  LIENH

n3o00paxkeHHon Ha puc. 16, ecmu R; = 40 Om, R, =

1000M, R3;= 2000Mm, &€= 2,0B, &, = 1,0B. Puc. 16. K3anaue 48.
BHyTpeHHEE CONMPOTHBICHUE UCTOYHUKOB IIPEHEOPEIKUMO

MaJo.
OtBeT: 5 = 7,5 MA.

49. Onpenenuts IJIC € nucTOYHMKA TOKA B

Foal Ra
ANEKTPUUYECKOU LIeTIH, U300paXKEHHOM Ha J:'
puc. 17eciu Ry =5 Om, R, =10 Om, R; = £ R3 Ra| | Rs
I150M, R4 =200M, Rs=250MusB T

COINPOTHUBIICHUU R, cuna Toka I, = 1,0 MA.
BHuyTpeHHee COnpOTUBICHUE HCTOYHHUKA
npeHeOpe kMo MaJo.

Puc. 17. K 3agaue 49.

OTtBeT: € = 60 MB.

50. B npoBognuke conporusienrneM R = 100 Om 3a Bpems ¢t = 10 ¢ cuna Toka
paBHOMEpPHO Bo3pacTaet ot [y =1 A 10 Iy = 8 A. Kakoe koinnuecTBo
TEIIOTHI () BBIAEIWIOCH 32 3TO BPEMS B ITPOBOIHUKE?

OtseT: Q = 24 x/Ix.

51. OnpenenuTh CPEIHIOK CKOPOCTh ¥ YIOPSIAOYEHHOTO IBUKEHUS SJIEKTPOHOB
B MEJHOM NPOBOJIHUKE ceueHuem S = 1,0 MM npu cuiie Toka / = 100 MA.
IInoTHOCTH Meny p = 8,9 r/cM’, ee MoIsIpHast Macca L = 63,5 r/mois. Ha
KQXKJIbIA aTOM MEJId MPUXOIUTCS OJIMH CBOOOJIHBIN 3JIEKTPOH.

19



OtBet: v = 7,4 MKM/C.

52. 1o npsimomy npoBoiHUKY anuHou [ = 400 m Teyet Tok / = 10 A.
Onpenenuts CyMMapHBIN UMITYJIBC P SJIEKTPOHOB B IPOBOJHUKE.
OtBer: p = 2,3-10® H-c.

. £ R R3
53. Haittu conpotuBienue R mexay A —
ToukamMu A u B nienu, n300paxeHHOM Ha
puc. 19, ecim R, =2 OM, R, =4 Om, R; = Ry Rs Re
R4:R6:5 OM,R5:6OM.
OtBeT: R=2,5 OMm. Puc. 19. K 3agaue 53.

54. B cetu ¢ NOCTOSTHHBIM HampsbkeHUEM U BOJIBTMETP MOKa3bIBACT
HanpspkeHue U = 195 B, eci ero BKIIFOUUTH MTOCIEI0BATENBHO C
conpoTuBiicHUEM R, u Hanpsikenue U, = 190 B npu BkitoueHun ero
MOCIEIOBATENBHO C CONPOTUBIEHUEM R, = 2R;. CONpOTHUBIEHNUE BOJIBTMETPA

r = 1,0 kxOm. Onpenenuts COMPOTUBICHUE R| N HANPSIKEHHUE B CETH.
Otset: R, =27 Om; U =200 B.

55. B yuacTke nenu, n3oopaxkeHHom Ha puc. 20,
amniepmeTp A nmokassiBaeT TOK / = 2,0 A, conpoTUBIICHUS
R, =4 Om, R; = 8 OM u yepe3 conpoTuBIICHUE R| T€UET
tok /; = 0,5 A. Onpenenuts CONPOTUBIICHHUE R/, a TaKKeE
TOKU [, ¥ [3, MpOTEKAIOIINE Yepe3 CONPOTUBIIECHUS Ry U
R3, COOTBETCTBEHHO.

OtBeT: R =80M; L=1A; ,=05A. Puc. 20. K 3anaue 55.

56. ITpu conpotunenun Harpy3ku R; = 50 OM uepe3 uctounnk I/[C TedeT Tok
1, =0,2 A, npu conporuBiaeHnu Harpy3ku R, = 110 Om — 1ok , = 0,1 A. Uemy
paBeH TOK /i; KOPOTKOTO 3aMbIKaHWSI UCTOYHHKA?

OtBeT: I, = 1,2 A.

57. B narpy3ke, noakiirouaemMon Kk uctounuky I/[C, npu cuse Toxka I} =4 A
BbLICNsIETCSE MOIITHOCTE @) = 10 BT, mpu cue Toka [, = 2 A BblensieTcs
MOIIHOCTh @, = 8 BT. Onpenenuts 3/]C € 1 BHyTpeHHEE CONPOTUBIIEHUE
HMCTOYHUKA.

OtBet: € =5,5B; r=0,75 Om.

58. B cxeme, n300paxkeHHOM Ha puc. 21, KOHAEHCATOP

eMkocThio C = 100 HD umeer 3apsia O = 2,0 MmxKo. C R
= R| | Ra| |©3

Onpenenuts DJIC € ucrounuka, ecnu Ry = R, = 60 Owm, &

R; =100 OM u BHyTpeHHEE CONPOTUBJICHUE UCTOYHUKA T

IPEHEOPEKUMO MaJIO? Puc. 21. K 3agaue 58.
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OtBet: € = 87 B.

59. B cxeme, n3o6paxxeHHou Ha puc. 22, €, =40 B, ¢, = I:Sl

10 B, €5=20 B, R, = R, = R; = 10 OM, BHyTpEHHUMH r Rl R 1

CONPOTUBIICHUSAMH UCTOUYHUKOB DJ[C MOXHO MpeHeOpeb. Ezl__r_l

Onpenenutsb TOKU 11 U Ig, TPOTEKAIOIINE Yepe3 R3 T €1

CONPOTHUBJICHUE R| U UICTOYHUK &,,COOTBETCTBEHHO. g E— —
OtBer: [1=1A; I, =2 A. Puc. 22. K 3anaue 59.

60. Mennsiii mpoBoa Maccel m = 4,0 kr umeet conpotusieHue R = 20 Owm.
Onpenenuts Ayuny [ u nuametp d nposoaa. [lnotuocts menu p, = 8,9 /e,

YAEIBHOE CONPOTUBIIEHHE Meau p = 16 HOM'M.
Otset: [ = 0,76 kM, d = 0,87 MM.

61. MOIHOCTD, BBIIEIAOIIASCSA B HATPY3KE, OAUHAKOBA MPU CONPOTUBIICHUSAX
Harpy3ku R =5 Om u R, = 0,2 Om. Onpenieiute BHYTPEHHEE CONPOTUBIICHUE 7
u KIIJI n ncrounnka Toxa.

Otset: =1 Om, n; = 83%, N2 = 17%.

62. I'pOMOOTBOJ 3aKAHUYMBAETCS 3a3€MJICHHEM B BU/JIE 11Apa, 3aKONAHHOTO Ha

HECKOJIBKO METPOB B 36MJII0. BEIUMCINTH CONPOTUBIECHUE R TaKOTO 3a3EMJICHUS,

€clM yJienbHOe conpoTuBiaeHue 3emin p = 20 Om-Mm u auametp mapa d = 15 cm.
OtgeT: R = 21 Om.

63. Tonkuii mpoBo (c U30JsILIKMEH ) 00pa3yeT MIocKyko cnupaib u3z N =200
IJIOTHO MPUJIETAIOIIMX BUTKOB, IO KOTOPBIM TeueT TOK / = 5 MA. Pannyc
BHyTpeHHero BuTka @ = 100 MM, paguyc BHemHero Butka b = 200 mm.
OnpeaenuTs UHAYKIHWIO B MarHUTHOTO MOJISl LIEHTPE CIIUPATIH.

OtBet: B =4,4 mxTo.

64. PaBHOMEPHO 3apsKEHHBIM TOHKAM AUCK paanyca R = 80 MM Bpaiaercs
BOKPYT CBOEM OCH € YII0BOM CKOpOoCcThI0 ® = 60 paza/c. [loBepxHOCTHAS

2 .
MJIOTHOCTH 3apsiaa ¢ = 20 MxKi/m”™. OnpenenuTs BEIUUYMHY MAarHUTHOU

VMHJIYKIMU B B IEHTpE AUCKA U BEJIMYMHY MAarHUTHOTO MOMEHTA P, TUCKA.
Otset: B=60 nTm; p, =39 HAM.

65. CedyeHne CUCTEMBI TPEX MPSIMBIX MapAJIICIbHBIX n I I3

ﬂ A
OCCKOHEYHBIX MPOBOJIOB C TOKaMu [} = L =Iul =21 —X—N—(—
n300pakeHo Ha puc. 23. PaccTossHEE MEKIY COCETHUMH LL.LLJ

npoBoaamu / = 8 cM. C Kakoil CTOPOHBI 1 HA KaKOM
pPacCTOSIHUHU X OT TOKa /| Ha IPSAMON aa’ HAIPSIKEHHOCTh
MAarHUTHOTO MOJIS paBHA HYJIIO?

Puc. 23. K 3agaue 65.
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Ortger: cnipaBa; x = 5,3 cM.

66. J/IBa O€CKOHEUHBIX MPSIMBIX MapaJlJIeIbHBIX MPOBOJHUKA Pa3/ICICHBI
pacctrosiauem d = 20 cM. [lo npoBogHMKAM B MPOTUBOIOJI0KHBIX HAITPABICHUIX
TekyT Toku [/, = [, = 10 A. HaiiTh Benu4nHy Hanpsi>KeHHOCTU [ MarHUTHOTO
MOJIsl B TOUKE, PAaBHOYIAJICHHOM OT 000UX MPOBOJAHUKOB Ha PACCTOSIHUE a =
20 cm ?

OtBet: H= 8,0 A/Mm.

67. OnpenenuTth HANPSHKEHHOCTh /{ MAarHUTHOTO IMOJs HAa OCU KPYroBOIO
KOHTYypa paauycom R = 5,0 cM Ha paccTtostHuu a = 8,0 CM OT €ro IIOCKOCTHU MpH

ToKe B KOHType / = 1,0 A.
OtBer: H=1,5 A/Mm.

68. B mapaienpHbIX MIIOCKOCTIX HA paccTosiHuu d = 8,0 cM ApyT OT apyra
PAaCIOJIOKEHBI IBA COOCHBIX KPYTOBBIX BUTKA paanycoM R = 5,0 cm kaxasid. [1o
BUTKAM B OJTHOM HampaBJIeHUU TeKyT Toku [} = [, = 2,0 A. Haittu
HaNpsHKEHHOCTh [ MarHUTHOTO TOJISI B LIEHTPE OAHOTO U3 BUTKOB.

Otset: H=23 A/m.

69. B napaienbHbIX IIIOCKOCTIX HA paccTosiHuu d = 8,0 cM Apyr OT apyra
PaCIOJIOKEHBI IBA COOCHBIX KPYTOBBIX BUTKA paanycoM R = 5,0 cm kaxasid. [1o
BUTKAM B IPOTHUBOIOJIO0KHBIX HATPABJICHUAX TEKYT TOKU [} = [, = 2,0 A. Haiitu
HaIpPsHKEHHOCTh [/ MarHUTHOTO TIOJISI B LIEHTPE OJHOTO U3 BUTKOB.

Otser: H=17 A/m

70. Ilo kBaapaTHOM paMKe, CASTAHHOW M3 OJHOTO BUTKA MPOBOJIOKHU JIHHOMN [ =
1,5 m, Teuer Tok /= 20 A. PaccunTtaTh HanpsoKEHHOCTh ' MAarHUTHOTO MOJISL B
LIEHTPE PAMKH.

OtBeT: H =48 A/Mm.

71. B ueHTpe KpyroBoro mpOBOJIOYHOTO BHUTKA CO3[Aa€TCSI MAarHUTHOE IOJIE
HanpsHKEHHOCTBIO H npu pazHocTy noreHuuainoB U; = 10 B Ha KoHIax BUTKAa.
Kakyro Hafgo npuinokuTh pasHOCTh MOTEHIHANIOB U, , YTOOBI MONTYYUTh TaKyIO
K€ HANPSKEHHOCTh MAarHUTHOIO TOJISI B IIEHTPE BUTKA, CACIAHHOTO U3 TOU K€

MIPOBOJIOKH, HO BTpO€ OO0JIbIIEero paauyca?
OtBet: U, =90 B.

72. beckoHeuHBIH MPOBOA OOpa3yeT KpYroBOW BUTOK, R
KacaTesNbHbIM K mpoBoay (puc. 24). Ilo mpoBoay uaer

Ttok /= 2,0 A. Haiitu pamuyc R BuTka, npu kotopom I L
HAMPSDKCHHOCTh MAarHUTHOTO IOJISL B LEHTPE BUTKA [ = p,o 24 K sanaue 72.
30 A/m.

OtBeT: R =44 cMm.
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73. Conenoupn nnuaot L= 30 cm m puamerpom D = 5,0 cM HM3rOTOBIIEH U3
BUTKOB MeEIHON MpOBOJIOKH (p = 16 HOM'M), YJIOKEHHBIX BIUIOTHYIO IPYT K
apyry B oauH cnoil. Jluametrp mnpoBonoku d= 0,60 mMm. Kakyio pa3HOCTBH
noteHHaioB U HeoO0XO0AMMO MPWIOKUTh K KOHLIAM COJEHOWJA, YTOOBI
MOJIYYUTh HAIPSDKEHHOCTh MarHuTHoro nosst H = 2,0 kA/M B ero uentpe? [lone
COJIEHOM 1A BOJIM3H LIEHTPA CUUTATH OJHOPOAHBIM.

OtBet: U=5,3 B.

74. B conmenoune Manoro auamerpa u aiauHou L = 30 cMm TedeT Tok /= 5,0 A.
IIpu xakoM umcie BUTKOB N 0ObeMHasl IJIOTHOCTh YHEPTUU MAarHUTHOTO TOJISI B
coneHonze pasHa © = 1,75 Jix/m>?

Otset: N = 100.

75. KBagpaTHbIil ¥ KpPYroBOW KOHTYpPhl MMEIOT OJMHAKOBBLIM mepuMeTp /=

10 cm, m o HUM wmaer onuHakoBbld TOK /= 3,0 A. KoHTypsl MmOMeENIEeHbI B

OJHOPOJIHOE€ MAarHUTHOE nosie ¢ uHAykuue B = 0,20 Tn, u mIockocTh Kaxa0ro

KOHTypa cocTaBisieT yron o= 45° ¢ HanpaieHueMm noida. Onpeaenursb

BpaIaTEIbHbIE MOMEHTHI M, U M., NTEWCTBYIOIINE HA KaXKIBI U3 KOHTYPOB.
OtBet: M, = 0,26 MH'M; M, = 0,34 MH M.

76. ILmoCKOCTh OJAHOPOAHOTO MPOBOASIIErO Aucka wmaccod m = 0,4 kr
MEPIIEHANKYISIPHA HAIMPABIECHUI0 MAarHUTHOTO MOJIst ¢ uHAYKIuen B = 30 mTo.
Mexny UEHTPOM JUCKA M €ro KpaeM ¢ NOMOIIBK CKOJB3AIIMX KOHTAaKTOB
MOJAETCS IOCTOSHHOE HampspkeHue. JIMCK HadyWHaeT BpalmaTbes, U 4YEpes
MPOMEXYTOK BpemeHu ¢= 40 c gocruraer 4actoTel BpameHus v = 10 ¢
OnpenennuTs TOK /, TPOXOAAIINN Yepe3 AUCK.

Otset: [ = 21 A.

77. 1lapamnenbHO NPSIMOMY JNIMHHOMY MPOBOJY HAa PacCTosAHUU a = 5,0 MM OT
HEr0 JIBUXKETCS 3JIEKTPOH, YCKOPEHHBIN pa3HOCThI0 moTeHnuanoB U= 400 B.
Kakas cuna F' nelcTByeT Ha 3JEKTPOH, €CIIM MO MPOBOJHUKY TEUET TOK [ =
8,0 A?

Otget: F=6,1-10"° H.

78. HailTu KuHETHYECKyr0 »SHepruto W (B 3IEKTPOH-BOJIBTax) IMPOTOHA,
JBHOKYILIETOCS IO IYre OKPYXHOCTH paanycoM R = 80 cM B MarHUTHOM IIOJIE C
nHaykuuen B = 1,5 Ti.

Otset: W= 69 M»B.

79. B oiHOpOIHOE MarHUTHOE TOJI€ BIETAIOT MPOTOH U AJIEKTPOH, YCKOPEHHBIE
OJIMHAKOBOM Pa3HOCTHIO MOTEHIIMANOB. HailTu oTHOIIIEHHE palnyCOB KPUBU3HBI
TPAEKTOPHUU JIBUKEHUS TPOTOHA (R) U 35ieKTpoHa (Ry).

OtBeT: Ri/R, = 43.
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80. B MarauTHOM nosne ¢ uaaykuueit B = 0,3 Ti no okpykHOCTH paauyca R =
4 cM IBIDKETCS 3apsDKEHHAst JaCTHIA co cKopocThio v = 1,0-10° m/c. Haittu

3apsil ¢ YaCTHUIIbI, €CJIA U3BECTHO, UTO €€ 3Heprusa W= 12 k3B.
Otset: ¢ = 3,2:10" Ku.

81. CumoBble JTUHHUM OAHOPOJHBIX JJIEKTPHUUYECKOTO M MATHUTHOIO TMOJEU C

HanpsbkeHHocTsiMu E = 1,5 kB/M u H = 10 kA/M HanpaBlieHbl B OJHY CTOPOHY.

Onpenenuts YCKOPEHUE @ AIEKTPOHA B TOT MOMEHT, KOrJa OH JBHXKETCSA CO

CKOpOCTHIO 0 = 1,5-10° M/C IIepIEHUKYISIPHO CHIOBBIM JIMHHSIM 0GOUX MOJIEH.
OTtBeT: a = 4,2-1014 M/,

82. YCKOpeHHBIH pa3HOCThI0 MmoTeHIuanoB U = 6,0 kB, snexkTpoH BiieTaeT B
OJHOPOAHOE MarHUTHOE moJie ¢ uHayknuen B = 13 mTin nox yrinom a = 30°
HaIlpaBJICHUIO CWJIOBBIX JUHUUA M HAYMHAET JBHUraThCAd MO BUHTOBOW JIMHHH.

Haiitu paauyc R v miar 4 BUHTOBOU JIMHUM.
OtBeT: R=1,0c™m; h=11cm.

83. Ha TonkoM kounble maccel m = 20 T 1 paauyca R = 10 cM paBHOMEpPHO
pacmpeneneH 3apsij ¢ TMHeHHoW IoTHOCTRIO T = 5,0 HKi/M. Konbito
BPAIACTCS ¢ 4acTOTOM v = 20 ¢ | OTHOCHTEIBHO OCH, IPOXOSIIEIT Yepes3 [EeHTp
KOJIbIIa MEPIEHIUKYIISIPHO €T0 TIOCKOCTU. OnpeenTh: a) MAarHUTHBIA MOMEHT
Pm KPYTOBOTO TOKA, CO3/1aBAa€MOTO KOJIBIIOM; 0) OTHOIIICHHE p,,,/L. MAarHUTHOTO

MOMEHTa K MOMEHTY UMITYJIbCa KOJIbIIA.
OtBert: p,, = 2,0 HA'M*;  p,,/L = 79 uKi/kr.

84. [1oa ropu30HTaIBHO PACTIOIOKEHHBIM MPSIMBIM IIPOBOJTHUKOM C TOKOM /] =
8,0 A na paccrossnuu [ = 1,5 cM HaXOAUTCS MapasuIebHbIA €My MPAMOM
aTIOMUHUEBBIA POBOJI ¢ TOKOM [, = 1,0 A. ITpu kako# miomagy S
MOINEPEYHOr0 CEYEHHS aJTFOMUHUEBOTO TPOBOJIA OH YAEPKUBACTCA
He3akperieHHbIM? [InmoTHOCTh antomunust p = 2,7 r/em’.

Otget: S =4,0-107 m’.

85. Ha paccrosinuu / pacrosioKeHsl JBa NapaJieIbHbIX OECKOHEUHBIX MPSIMBIX
MPOBOJHHUKA C OJJTUHAKOBBIMU TOKaMH, TEKYILIUMHU B OJTHOM HAIPABIICHUMU.
YToObI UX pa3ABUHYTH 0 PACCTOSIHUS 3/, HA KaXKIbI CAHTUMETP JJTUHBI
MMPOBOJHUKOB 3aTtpaunBaercs sHeprua W= 150 u/lx. Onpenenuts cuny Toka / B

MIPOBOTHUKAX.
OtBeT: [ = 8,3 A.

86. IIpoBoa B hopMme kBaapata co ctopoHoit a = 0,60 m 1 Tokom /; = 2,0 A
PAcCIOJIOKEH B OJTHOM MJIOCKOCTU ¢ O€CKOHEUYHBIM MPSIMBIM ITPOBOIHUKOM C
TokoM [ =10 A. JIBe CTOpOHBI KBaJIpaTa napauieibHbl IPSIMOMY NIPOBOJHUKY,
1 OyrpKaiiiias K HeMy CTOpOHa HaXOJIUTCs Ha paccTostHuu b = 20 cM oT
npoBoAHUKA. OnpenenuTs cuiny F, 1eMCTBYIOUIYIO HA KOHTYP.

Otset: F'=9,0 mxH.
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87. Eciu npenoiaokuTh, 4TO JIEKTPOH B aTOME BOJOPOIa JBUKETCS 1O

KpyroBoi opouTte, To paauyc 3Tot opoutsl R = 52,8 nm. Haiitu MmarHuTHy1o

MHIYKIHIO B, CO3/1aBaeMyI0 3JIEKTPOHOM B LIEHTPE €r0 KPyroBOW OPOUTHI.
Otset: B=13 T

88. DIeKTpoH co CKOPOCThIO ¥ = 1,5 MM/C BieTaeT B OTHOPOIHOE MAarHUTHOE

oJie moA yriioM o = 60° K HalpaBJICHUIO CUJIOBBIX JUHUN U HAUMHAET

JIBUTAThCS IO BUHTOBOM JIMHUU. HanpskeHHOCTh MarHUTHOTO 1ojst H =

2,0 kA/M. Onpenienuth: a) 1mIar 4 BAHTOBOM JuHUU; 0) paauyc R e€ BUTKa.
OtBet: =11 MmMm; R = 2,9 mMm.

89. Hanpsi»keHHOCTh MarHUTHOTO MoJist B cosieHouae H = 2,0 kA/m. Jlnuna
conenounia [ = 0,50 m, nuametp D = 8,0 cm. OnpeseiuTh pa3HOCTh
noTeHManoB U Ha KOHIIaX OOMOTKH COJICHOU/IA, €CJIU JIJIsl Hee UCTIOb3yeTCs
atOMUHUEBBIN TTpoBOA (p = 26 HOM M) ¢ quametrpoM d = 0,8 Mm.

Otset: U =13 B.

90. KBagpaTHas paMKa co CTOPOHOU a = 15 ¢M pacrnosio’)keHa B OTHOU
IJIOCKOCTH C TIPSMBIM O€CKOHEYHBIM MPOBOAHUKOM ¢ TokoM / = 10 A. JIBe
CTOPOHBI pPaMKH MapajuIeIbHbBI IPSIMOMY IIPOBOIHUKY, U ONMKalIas K HEMY
CTOpPOHA HaXOoAUTCA Ha paccTosHuu b = 10 cMm. OnpenenuTh MarHUTHBIM OTOK
@, NpOHU3BIBAIOIINN PAMKY.

OtBet: ® = 0,28 MxBO.

91. KBagpaTHbliilt KOHTYp co ctopoHoi / =30 cM u TokoM [ =5 A
COPUEHTHUPOBAH B OJJHOPOJHOM MarHMTHOM IOJIE C MATHUTHOM MHIYKUUEH B =
0,25 Tn Tak, 4TO €ro MAarHUTHBI MOMEHT COBMAJIAE€T C HAIPABJICHUEM ITOJIS.
Kakyto paboTy 4 HEOOX0IUMO COBEPIIUTH, YTOOBI MOBEPHYTH KOHTYP HA YroJl
o = 180° BoKpyT OcH, NEPIECHANKYISPHON HAITPABICHUIO MATHUTHOTO MOJIA?
Tok B pamke noAAEPKUBAETCS TOCTOSTHHBIM.

Otset: A = 0,23 JIxk.

92. IOCKOCTh KPYyroBOro KOHTypa paauycoM R = 7,0 cm u tokom [ = 2,0 A

MEPIICHAUKYJIAPHA HAMIPABJIECHUIO OAHOPOJIHOTO MATHUTHOTO MOJIA

HanpsbkeHHOCThio H = 15 kA/M. Kakyto paboTy 4 HE00OX0AMMO COBEPILHUT,

4TOOBI MOBEPHYTH KOHTYp Ha 90° BOKpYT OcH, Jiexalel B INIOCKOCTH KOHTypa?
OtBeT: 4 = 0,58 M/Ix.

93. KBaapartHas pamka co cTopoHOl a= 70 cM mnoMemieHa B OJIHOPOJHOE
MAarHUTHOE IIOJIE€ TaK, YTO HOPMallb K pPaMKE COCTaBISIET yroil a =45° ¢
HaIpaBJICHUEM CHJIOBBIX JWHWUKA. MarHuTHOE MOJIE MEHSIETCA MO 3aKOHYy B =

Bocoswt, tne Bp= 0,20Tn, o= 6 ¢ Onpenenurs IJIC € wuHOyKUIHH,
BO3HUKAIOIIEH B paMKe B MOMEHT BpemeHnu ¢ = 3,0 c.
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OtBeT: € = - 0,31 B.

94. BeINOMHEHHOE U3 AJIIOMUHHEBOrO TmpoBoja (p = 26 HOM'M) KOJIBIIO
pPacCIlONIO)KEHO B MEPEMEHHOM MAarHUTHOM TI0JI€ MNEPHEHAUKYISPHO JIMHUSM
MarHuTHOM WHAyKIuu. nametp konpua D = 20 cMm, auameTp npoBojga D) =

dB .
1,0 mm. OnipeienuTe CKOPOCTh —— HM3MEHEHUSI MArHUTHOW MHAYKLHH, €CIU 110

dt
KoJbIy TedeT ToK /= 2,0 A.

OTBer: d—B = -1,3 Ti/c.
dt

95. Ilnockuii 3aMKHYTBIM KOHTYp muiomaaeso S = 100 oM 1 COIIPOTUBIIEHUEM
R= 5,0 OM pacnonoxeH B OJHOPOJHOM MArHUTHOM IIOJIE HANPS)KEHHOCTHIO
H =10 xA/M nepneHANKYISIPHO CHJIOBBIM JHHUSAM. [Ipu moBopoTe KOHTypa Ha
yron o (a<90°) BOkpyr ocH, Jjdexamned B TUIOCKOCTH BHUTKA, OTCYET
0aJTUCTUYECKOTO TalbBAHOMETPA, MOJKIIOYEHHOTO K KOHTYpY, cocTaBuil Q =
12,5 mxKn. Onpenenuts yron noBopoTa d.

Otser: a = 60°.

96. Ha xarymky gnunout /= 0,40 M, nuametpoM D = 6,0 CM U YHUCIIOM BUTKOB
N= 1000 mIoTHO HAAETO KOJBIIO U3 MeAHOH MpoBOJIOKH (p= 16 HOM M)

2
ceueHneM S = 2,0 mm~. TOK B KaTylKke paBHOMEPHO BO3PACTAaE€T CO CKOPOCTHIO

1
% = 0,30 A/c. Onpeaenuts cuity Toka I B KOJBIIE.

Otset: I, = 1,8 MA.

97. B MarHutHOE TOJIe, MHAYKIUS KOTOPOTO PAaBHOMEPHO H3MEHSIETCA CO
dB

CKOPOCTBIO 7 = 2,0 MTn/c, momemena karymka auamerpom D = 3,0 cwm.
t

Karymika umeeT oAHOCIOWHYIO OOMOTKY IJIOTHO MPUJIETalolUX JIPYT K APYTy

N= 400 BuTkoB aitoMHUHHEBOrOo TmpoBoda (p= 26 HOM'M) ceuyeHuem S =

2,0 MM, 1 € 0Ch MapalIeIbHa IMHHSM HHAYKIHH. KOHIbI KATYIIKH 3aMKHYThI

HaKOpOTKO. OnpenenuTh TEIIOBYIO MOIIHOCTD @), BBIETSIONIYIOCS B KaTYIIIKE.
OtBeT: w = 0,65 MxBT.

98. Ilpoomsmiuii crepxkenb qiuHONM [= 0,40 M paBHOMEPHO BpallaeTcs B
TOPU30HTAIBHOM MJIOCKOCTH B OJHOPOJHOM MAarHUTHOM noJie. CHJIOBBIE JTMHUU
MOJIsl HANpaBJICHbl BEPTUKAIBHO, MarHuTHas uHAykuusa B = 10 wmTn. Ocsk
BpAILICHUS MapajuieibHA CUJIOBBIM JIMHUSAM U MPOXOJIUT YE€pPE3 KOHEIl CTEPIKHS.
IIpy kakoM YacToTe BpallEHUS V HAa KOHLAX CTEPKHS BO3HUKHET Pa3HOCTH
norennuaios U = 0,20 B?

Otger: v =40 06/c.

26



99. Karymika nnunoi / = 20 cM U IJI0Ia/1bI0 MonepedHoro ceyenus S = 3,0 cM’
coaepxkutT N = 1500 ButkoB. OnpenenuTb cuily TOKa / B KaTyIIKE 4epe3 BpeMs

t= 15Mc mocrme noaximoueHus kK Hed ucrounuka OJIC €= 10 B, eciou

AIEKTPUUYECKOE COMPOTUBIICHUE KATYIIKU MPEHEOPEKUMO MaJo.
Otset: [ = 35 A.

100. Conporusnenne R; = 20 OM u Karymka HHIYKTUBHOCTBIO L = 1,51H,
obmamaromas comnpotuBieHueM R, =200 Om, coeauHEHbl NapauIeabHO U

noAkaoueHsl K uctoyHuky OJIC €= 50B ¢ mnpeHeOpexumMo MaiabiM
BHYTPEHHUM conpoTuBicHueM. Onpenenuts HanpsbkeHne U Ha 3axuMax

KaTylku yepe3 Bpems ¢ = 0,20 mc nocne oTkiroueHus ucrounuka JJ1C.
OtBeT: U=4,9 B.

101. Karymka mmHo# /= 50 cM ¢ momepedHsiM cedeHneM S = 40 cM® COCTOHT
W3 OOHOTO psja IUIOTHO MPWJIETAIOMUX JPYr K JPYyry BHTKOB IPOBOJA
muamerpom d= 0,60 mm. Hampsbkenne Ha 3akumax karymku U= 12 B.
Onpenenuts cuity Toka / B karymike, ecnu 3a Bpems f= 0,40 mc B mpoBoje
BBIJICIIACTCS KOJUYECTBO TEIIOTHI, PABHOE YHEPTUY MArHUTHOTO TOJIS KATYIIKH.
[Tone BHYyTpH KATYLIKHA CYATATH OJHOPOIHBIM.

OtBet: [=1,4 A.

102. IL1oTHOCTH BUTKOB B KaTymke n = 25 cM Onpenenuth 00BEMHYIO
IJIOTHOCTh 3HEPTUU @ MAarHUTHOTO IOJIA B KaTymke npu Toke 1 = 2,0 A.
OtBer: w =16 I[)K/M3.

103. B omHOpoaHoe MarHuTHOE mosie ¢ uHAyknued B = 10 MTn momectuin
CBEPXIPOBOSIIIEE KOJIBIO paauyca ¥ = 60 cM ¢ MHAYKTUBHOCThIO L = 2,0 T'H.
[110CKOCTh KOJbIIa mapaielibHa BEKTOPY MAarHUTHOW MHAYKLIHMHU, U HaYaJIbHbIN
TOK B KOJblle OTCyTCTBYeT. Konbo noBepHynu Ha yroa o = 90° Tak, 4To €ro
IJIOCKOCTh CTajla MEePNEeHAUKYJISIPHON CUIOBBIM JUHUAM. Onpenenuts TOK / B

KOJIBIIE TIOCJIE TIOBOPOTA U COBEPIICHHYIO TTPU MMOBOPOTE padoTy A.
OtBet: [ = 5,7 MA; A = 32 mxJIx.

104. Tlo muMHHOMY CBEPXIPOBOIAIIEMY COJIEHOMAY TeueT Tok [p= 2,0 A.
Kakum ctaner Tok / B COJICHOMJE, €CIIM COJICHOU pacTAHyTh Ha 7%. [lonHbIi

MAarHUTHBIN MTOTOK, MPOHU3BIBAIOIINN COJICHOUI, OCTAETCS HEU3MECHHBIM.
OtBet: [=2,1 A.

105. Cocrossmas mu3 N = 100 BUTKOB KaTylmika paBHOMEpPHO BpAaIIAETCA B
OIHOPOJHOM MarHuTHOM mnone ¢ uHAykuuen B = 0,2 Tin. Ocp BpameHus
NEPHNEHIUKYIIpHA K OCH KaTyIIKM M K HalpaBJICHUIO JIMHUNA MarHUTHOMU

naayknuu. Hahtn Makcumanbhyto J/JIC wHayknum €, B Karyllke, €CIH €€
neprox o6pamennst 7= 0,30 ¢ U IIOIaAb TOMEPEIHOro cedeHus S = 5,0 cM’.
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OtBeT: €,,= 0,21 B.

106. Conenouna u3 meanoro nposoja (p = 16 HOM-m) umeet auny / =40 cMm u
conpotuBieHue R = 0,40 Owm. Ilnomaas monepevyHoro ce4eHus npopoaa S =
2,0 Mm°. Onpe/ienuTh MHJIYKTUBHOCTb L COJICHOUA.

Otset: L = 0,63 mI'H.

107. KBagpaTHasi paMka, U3rOTOBIEHHAs U3 MeAHOTro mpoBoAa (p = 16 HOM M) ¢
IUTOIIAIBIO IIONIEPEYHOIO CEUEHU Syp = 1,5 MM’, IOMEIICHA B MATHATHOE TIOJIC
¢ uaaykuuen B = 0,20 Tn Tak, 4To €€ IUIOCKOCTh MEPNEHAUKYISIPHA JTUHUSAM
MAarHUTHOM WHAYKIMU. Kakou 3apsg g mpouaeT mo paMke MPU MCUYE3HOBEHUH

MOJIs1, €CIU Iomaab pamku S = 40 cM?
Ortsert: g = 0,30 K.

108. Uctounuk Toka ¢ DJIC € = 10 B u npeHeOpe:kuMO MajabiM BHYTPEHHUM
CONPOTUBIICHUEM COEAMHEH MOCJIENOBATEIBHO C JIPOCCEIEM H BOJBTMETPOM.
NunykruBHocth apoccenst L = 1,0 I'n. Conportunenue BoapT™MeTpa R = 10 Om.
Yepes kakoe BpeMmsi ¢ Mociie MOJKII0YEHUsI ICTOYHUKA TOKA BOJIBTMETP MOKAXKET
Hanpspkenue U = 5,0 B?

Otser: £ = 69 Mmc.

109. Karymka u3 megnoro nposoga (p = 16 HOmM) umeer piauny /= 25 cwm,
muametrp D= 3,0 cm u comepxkur N = 100 ButkoB. Ilnomans nomepeyHoro
ceuenus nposoja S = 1,5 MM, Karymka noakmrouena k ucrounuky DJ1C. Uepes
Kakoe Bpems ¢ mociie OTKIoYeHUs ucTouHnka DJIC W 3aMbIKaHUS KaTyIIKH
HAaKOPOTKO TOK B €€ LIENU YMEHBIIUTCS BTpPOE?

OtserT: t = 0,39 Mmc.

110. Karymka ¢ uaagyktuBHOCThIO L = 0,20 I'H 1 conporuBnenuem R = 1,6 Om
MOJKIIFOYEHA K UCTOYHUKY HamnpspKeHUsl. Bo CKOIBKO pa3 #n yMEHBIIUTCA TOK B
KaTyIIKe cyCcTs BpeMs ¢ = 50 MC mociie OTKIFOUECHUS UCTOYHUKA HANPSKEHUS U
3aMbIKaHUA KaTyIIKH HAKOPOTKO?

OtBeT: n=1,5.

111. Tok [, mnymuii yepe3 KaTymky MHayktuBHoctu L = 20 mI'H, MeHsieTcs co
BpEMEHEM { 10 3akoHy [ = I, sinwt. MakcuMalibHOE 3HaYeHue Toka I, = 8 A, ero

nepuona I'= 25 mc. Halitu 3aBucumoctu ot Bpemenu DJIC € caMOMHIyKIHUU U
SHEpruM W MarHUTHOTO MOJISI KaTYIIKH.

Otser: € = -40cos(80m7); W= 0,64sin’(80n7); mpy OACTAHOBKE
B 3TH ()OPMYJIbI YUCICHHOTO 3HAYCHHUS BPEMEHHU B CEKYHJ1aX
noayyarorcs 3HaueHusa J/{C v 3Heprum B BOJIbTAX U
JIKOYJISIX, COOTBETCTBEHHO.

28



112. [lapuk maccoit m = 20 r 3aKpeIUIeH Ha CEPEIMHE TOPU3OHTAIBHO
HATAHYTOM CTpyHbI qauHoM / = 1,5 M. Halitu nepuos 7 ManbIx BEpTUKAIBHBIX
KoJebaHuii mapuka. HaTskeHue cTpyHbl CUMTATh TOCTOSIHHBIM U PaBHBIM =

8 H. BnusaueM Cuibl TSKECTH ITpeHeOpeyb.
OtBet: 7= 0,19 c.

113. Jlocka ¢ nexaniuM Ha Held OpyCKOM COBEpIIAET TOPU30OHTAIIbHbBIC
rapMOHHYECKUEe KoJieOanus ¢ aMmutyaou A = 15 cm. Onpeaenursb
KOA(DPUIIUEHT TPpEeHUS L MEXKTY JOCKON U OpyCKOM, €CIi OpyCOK HaYMHAET
CKOJIB3UTH 110 JIOCKE, KOT/la €€ Mepro 1 KoJIeOaHU CTAHOBUTCS MEHBIIIE
T=20c.

Otser: pn=0,15.

114. Hentp Macc Gpuznueckoro MasiTHUKa YCTAHOBIICH HaJl TOYKOMU MOJIBECA.
Bo3sBpaiiasich kK MOJIOXKEHUIO YCTOMYMBOTO PABHOBECHSI, MASITHUK MIPOXOAUT €0
C yriaoBoii ckopocthio @ = 10 paxa/c. Halitu nepuoa 7 Mainbix KojieOaHU 3TOro

MasTHHUKA.
OtBet: T=1,3 C.

115. Mexanuyeckuii OCIMILIATOP COBEPIIAET FapMOHUYECKUE KOJIEOaHUs BJIOJIb
ocu Ox. Ero nosHast sneprus W= 8 mx/x, makcumainbHas cuia F, = 0,6 mH,
nepuoa kosnedanuit 7= 4 ¢, navansHas gaza ¢ = /3. Hanucatb ypaBHEeHHE
KoJIeOaHUM OCIMIIIIATOPA.
OtBet: x = 2,7cos(nt/2 + 1/3); npu NOACTaHOBKE B 3Ty (popMyy
YUCJICHHOTO 3HAYEHUsI BpEMEHU B CEKYyHAaX 3HAUCHUE
KOOPAWHATHI MOJy4aeTCsl B CAHTUMETpPaX.

116. JIexamiee Ha cTose TE€JIO MacChl M = 3 KT yKPEIUIEHO Ha TOPU30HTAIIbHOMN
npyxkuHe )xecTkocThio k = 800 H/m. ITyns maccet m = 10 r, netdiias BIOIb
HaIpaBJIEHUs OCH MPYKUHBI CO CKOpocThio v = 500 M/c, monagaeT B TEJIO U
3acTpeBaeT B HeM. [IpeneOperas maccoil Ipy>KUHbBI U CUJIAMU TPEHUS,

ONpeNIeNuTh aMILIUTYly A 1 iepuo 1 konebaHui Tena.
OtBeT: A=10c™m ; T= 0,39 c.

117. OnHopoaHsIi cTep:keHb JuHON L = 40 cM, 3aKpeIUICHHBIN
MEPHEHIUKYIISIPHO TOPU30HTAIBHOM OCH, COBEPILAET MaJIble KOJIeOaHuUs MMO/]
JEUCTBUEM CHUJIBI TsKECTH. ONpenenuTh, PU KaKOM PacCTOsIHUU / OT IEeHTpa
Macc J10 OCH MOJIBECa YacToTa KOoJeOaHU MaKCUMaJlbHa, €CJIU CUJIaMH TPEHUS
MOXHO MpPEHEOpEeYb.

OtBet: /=12 cMm.

118. DnekTpOMarHUTHBIA KOHTYP COCTOUT U3 COJIEHOMa MHAYKTUBHOCTBIO L =
0,30 MI'H 1 IIOCKOr0 KOHJIEHCATOPA C TIOMAAbI0 TacThH S = 150 oM

paccrosiHieM Mexay mactuHamu d = 2,0 mm. OnpenenuTs JU3IeKTPUIECKYIO
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IIPOHUIIAEMOCTD € CPEIbl, 3aIOJIHSAIOIIEN IPOCTPAHCTBO MEXKAY IIJIACTUHAMU
KOHJIEHCATOpa, €CJIM KOHTYP HACTPOEH Ha JJIMHY BOJHBI A = 630 M.
OTtBeT: € = 5,6.

119. DnexTpOMarHUTHBIA KOHTYP COCTOUT U3 IJIOCKOTO KOHJIEHCATOpa U
cosieHou1a. PaccTosinue Mexly TuiacTUHaMu KoHAeHcaTopa d = 2,0 MM,
wiomaas mwiactud S = 200 cm’. Hnuna conenonga [ = 7,0 cM, YUCIIO BUTKOB
N = 800, miomaap nomnepeyHoro ceuenus S; = 1,5 oM. Onpenennuts 4acToTy My
COOCTBEHHBIX KOJIEOAaHUI KOHTYpaA.

OT1BeT: W = 2,6-106 paj/c.

120. 3a oquH nepuoj aMIUTMTYAA 3aTyXalolUX KOJIeOaHu MasiTHUKA

ymeHnbinuiach Ha 50%. Onpeaenuts K03 PUIUEHT 3aTyXaHus 3 U 4acTOTy Vg

COOCTBEHHBIX KOJI€0aHMI MasTHUKA, eclii nepuo kojebdanuit 7= 0,40 c.
Oteer: p=1,7¢";vo= 2,51

121. Dnexrpudeckuii OCUUIIATOP COAEPKUT KOHAECHCATOP, COJICHOU C
AKTUBHBIM COIIPOTUBIICHUEM M T€HEPATOP CHHYCOUIAIbHOTO HAIIPSYKCHUS
MOCTOSAHHOM aMIuIUTyAbL. [Ipu ruknmyeckux gactorax ; = 500 paa/c u ®, =
700 paa/c ycTaHOBUBIIIASACS aMIUTUTY/1a CUJIBI TOKA B IIETTH OJIMHAKOBA.
OmnpenenuTts pe30HaHCHYIO YaCTOTY Mpes TOKA.

OTBeT: ®pe; = 592 pag/c.

122. KonebaTenbHbIil KOHTYP COAEPKUT KOHJEeHCATOp eMKoCcThio C = 20 HOD,
coneHon MHAYKTUBHOCThIO L = 0,15 I'n u conporusnenune R =5,0 Om. B
KOHTYpE MOJJIEPKUBAIOTCS He3aTyXarollre KoyieOaHusi Ha COOCTBEHHOU
4acToTe. AMIUIMTYIa HaNpsKEHUS Ha KoHaeHcaTope Uy, = 4,0 B. Onpenenuts
CPEIHIOI0 MOIIHOCTD @, MOTPEOJIIEMYIO0 KOHTYPOM.

OTBeT: w = 5,3 MKBT.

123. DneKTpOMarHUTHBIA KOHTYP COAEPKUT KOHAEHCATOP EMKOCThIO C =
1,0 H® u conenonn MHAYKTUBHOCTHIO L = 5,0 Mkl 'H. K KOHTYpy noaBoauTCs
cpenHsast MomHOCTh @ = 0,50 MBT 11 noaiep:xaHust B HEM HE3aTyXarOMIUX
KoJie0aHU Ha COOCTBEHHOM YacToTe. AMIUIMTY/Ia HAMPSKEHUS Ha
koHjiencarope Uy, = 3 B. Onpenenutb 100poTHOCTh (J KOHTYpA, CUUTAS

3aTyXaHue JOCTATOYHO MaJIbIM.
OtseT: Q = 127.

124. KonebaTenbHbI KOHTYP COAEPAKUT KOHJeHCATOp eMKocThio C = 2,0 HD u
coJieHOW] UHAYKTUBHOCTBIO L = 20 Mkl 'H ¢ unciiom ButkoB N = 100.
MakcumanpHOe HanpsikeHue Ha KonaeHcatope Uy, = 8,0 B. Onpenenuts
MAaKCHMAaJIbHOE 3HAYCHUE MArHUTHOTO NOTOKa @y, yepe3 OJIMH BUTOK
coneHouaa. CUnTaTh 3aTyXaHUE JOCTATOYHO MAJIBIM.

OtBet: ®,,, = 16 HBO.
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125. I'py3 maccoii m = 200 r magaet ¢ BBICOTHI /# = 15 cM Ha YallKy BECOB,
MOABEUICHHYIO Ha MPYKUHE )KecTKOCThI0 k£ = 800 H/M, u npunumnaet ko 1Hy

qamku. B PE3YyJbTATC MMAJACHUA I'Py3d HalllKka HAYMHACT COBCPIIATH KoeOaHusl.

Onpenenutp ux aMIITyAy A. Maccel Yaliku ¥ NpyKUHbI TPEHEOPEKUMO

MAaJIbL.
OtBeT: 4 =27 MM.
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«ObpasoBaHue»

B 2007 romy CIIOI'Y HUTMO cran mnobenureneM KOHKypca HWHHOBALMOHHBIX
oOpa3oBaTenbHbIX TporpaMMm BYy30B Poccum Ha 2007-2008 roxwl. Peamm3arus
MHHOBAIlMOHHOW 0Opa3oBaTeNbHOW mporpaMMbl «/HHOBAIlMOHHAsE CUCTEMa MOJATOTOBKU
CTELUATMCTOB HOBOTO MOKOJIEHUS B 001aCTH MH(POPMAITMOHHBIX U ONTHYECKUX TEXHOJIOTHII
MIO3BOJINT BBIUTM HAa KaueCTBEHHO HOBBI YpOBEHb IIOATOTOBKH BBIIYCKHUKOB U
YIOBJIETBOPUTH BO3PACTAIOIIUI CIPOC Ha CIEHUAIUCTOB B MH(POPMALIMOHHOM, ONTHYECKON 1
JPYTUX BBICOKOTEXHOJIOIMUHBIX OTPACIIAX 3KOHOMHUKHU.

Kacdeapa husnkun

Kadenpa ¢usuku xak ogHa u3 oOmeoOpazoBaTeNbHBIX Kadeap CyIecTBYeT ¢ MOMEHTa
opraHuszanuu JIEHMHIpajCKOro MHCTUTYTa TOYHOM MEXaHUKM U ONTUKH. B NOBOECHHBIE U
nocneBoeHHble ToAbl Kadenpy Bosriasmsum Al FOmenko, 3atem mnpodeccopa B.O.
Tposmosckuii, JI.C. Tlomnak, U.B. Ilopoiiko, K.K. Armunues, J.b. ['oro6epumze, H.A.
Toncroir, C.B. AnnpeeB, A.Sl. BSTCKMH, OCHOBOTOJIOXHHK TEIUIOPU3HMUECKON IIKOIBI
JIMTMO npodeccop I'.M. Konapatses u ero yuenuku goueHt A.@. berynkosa u npodeccop
H.A. SpsiieB. B HacTosiiee BpeMst KOJUICKTHB Kadeapbl COCTABIISAIOT BBITYCKHUKH HAIIETO
yHuBepcureta, Jlenunrpajackoro IlonuTeXHHYECKOTO MHCTHTYTA, (pu3nueckoro (akymprera
JleHUHTpaZCKOro TOCyAapCTBEHHOro yHuBepcurera. Ha kadenpe ycmemno pabotaror 7
npodeccopoB, JOKTOpoB HayK; 20 JOIIEHTOB, KAHAWIATOB HAyK; 2 CTapIINX MperojaBaTens,
KaHIWJaTa HayK; 1 cTapiiuii npenojaaBareib U 4 acCCUCTEHTA.

CotpyaHukamu kadeapsl HaMcaHo 0oJiee TPUAATH Y4eOHBIX TOCOOUI AJIs CTYASHTOB I10
pa3IMYHBIM pa3zesaM WHXXEHEPHOTo Kypca (pU3UKH, IO IPOBEACHHIO Ja00paTOPHBIX padoT,
00paboTKe pe3yNbTaToB (PU3NYECKOTO IKCIIEPUMEHTA U PEIeHUI0 (PU3nYecKuX 3a1ad. B
HACTOSIIEe BPEeMs IIPOBOJUTCS KOMILJIEKCHAs paboTa MO COBEPIICHCTBOBAHUIO BCETO
yueOHOTO mpoliecca, BKIII0Yasi Co31aHue (PPOHTATBHBIX KOMITBIOTEPU3UPOBAHHBIX YUEOHBIX
nabopaTopuii, 6aHKOB KOHTPOJIS U POBEPKU YCBOCHUS 3HAHHMA, TIOJATOTOBKY POrpaMMHO-
METOJMUYECKOr0 00ecreyeHHs Mo JUCTAaHIIMOHHOMY O0YYEeHHUIO CTYJICHTOB Yepes3
komrbroTepHble ceTh RUNNET u INTERNET.

KonnexTus kadeapsl BeeT aKTUBHYIO HayuHyI0 padoty. B 1957-1973 rogax ObLio
c(OpMHPOBAHO HAYYHOE HAMPABJIEHHUE MO UCCIICAOBAHUIO (PU3UKHU B3aUMOACHCTBUS
AJIEKTPOHHBIX ITyYKOB ¢ BemecTBoM. C 1973 rona nomy4yunu pa3BUTHE HaydHBIE
UCCIeIoBaHus B 00J1aCTH TEIUI0(U3UKH, B YACTHOCTH, HECTAIIMOHAPHON TETIJIONPOBOJHOCTH
u teromerpun. C 1979 rona cranu cucTeMaTHUeCKU MPOBOAUTHCS HAYYHbIE Pa3pabOTKH B
00J1aCTH CIIEKTPOCKOIIUH Pa3yNnopsI0UeHHbIX KOHIEHCUPOBAHHBIX cUCTeM, ¢ 1987 roaa mo
(u3MKe BOJHOBBIX MPOLIECCOB, HEMMHEHHON ONTHUKE U paarOPU3UKE aHU30TPOIIHBIX CPEJl, C
1994 roga - Mo oNTUYECKOMY U PEHTTEHOBCKOMY PACCESTHUIO HaJIMOJIEKYJISIPHBIMU, B
YaCTHOCTH, (ppakTaqbHBIMU CTPYKTYpaMH, ¢ 1999 rona — no pOTOHHBIM KpHCTaJIIaM.
Hayunsble pa3paboTku Kadeapbl HEOTHOKPATHO YI0CTauBAJIMCh TPAaHTOB MUHUCTEPCTBA
oOpasoBanus, Poccuiickux u MexayHapoJHBIX HayYHbIX (POH/IOB.

JlecaTku CTYAEHTOB M aClIMPAHTOB, PyKOBOAUMBIE NIPENOIaBaTeNIMH Kadeapsl,
ynocrauBanuchk ctunenanii Ipesunenra Poccun, IIpaBurenscta Poccun, AnMuHucTpanyuu
Cankr-Ilerep6ypra, Mexnynapoausix opranuzanuii (ISSEP, SPIE u ap.).
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CmupHoB Anekcanap BurtanbeBuu
dénopoB bopuc AnexkcaHIpoBUY
KonecnukoBa Tamapa JIMutprueBHa

Bonoarxkuna Banentuna JIeonHngoBHa

OnektpuuectBo. Marnerusm. Konebanus
JlomaniHue 3amaHus 1o Kypcy oo1ieit (u3uku 3a BTOPOil ceMecTp
(TpeTuil U 4eTBEPTHIA MOJTYIIH )

ITox obmieit penakiueit mpodeccopa b.A. degopora

Penaknmonno-m3marensckuii oraea CIIGIYUTMO

3aB. OTAEIOM I'ycaposa H.®.
[loanucaHo K neyatu

JIunensus NJI Ne 00408 ot 05.11.99

3aka3 Ne

KommbrorepHas BepcTka U AU3ailH aBTOPOB

Ha nuieBoit ctopoHe 00J105KKH H300pakeH y4acTOK IJIaBHOTO
YCKOPHUTENBHOTO KoJbla bonemoro Aagponnoro Konnaiaepa — camoro

MOIIHOTO B MUPE YCKOPUTEISA JIEMEHTAPHBIX YACTHII.
PucyHnok BeinosineH ctynentkoil ¢pakynbrera TMT CrozanHoit benkunHoit

Otneuatano Ha puzorpade CII6I'YUTMO
Tupax 1500 sk3.
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CaHkT-lNeTepbyprckoro rocygapCTBEHHONO
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TEXHOJTOMNW, MEXAHUKM N ONTUKU
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