Три задачи вариант 10
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OWA% HAUPAKSHHOCTS B LCHTpE KBAZPATA [0 YCIOBHIO PaBHa HYMo, TO 5T0
osHauaer, wro 3apaxst Qu B Qi AOTAHEL GHIT OTPHIATETSHEL IIX pesymsTa-

pyromas HanpskerHOCTs Eq momksa 6bite pasra 2E; m BekTOp fiq HomkeH
G5ITh HATpaBTeH MPOTHBOMOTOXHO BeXTOPY 2 E:

Eo =—2E:.
Tax xak Q3 = Qs TO X HATPSKSHHOCTH IO MOZYIIO PABHEL MCXKAY COBO.
Kax 1erxo suaets Eq= v2E', rac E ccTs HanpaxeHHOCTS, co3aaBacyas 3api-
zom Q. Urax, E,=k|q|/(@*/2). E'=k|Q;|/(a’/4), n mazee
4klq,|/a’ = VI4K|Q, | /.

Orcrona serpaxcacy [Qus|
1

1Q; =

TI0ACTAB/IAA HCICHHEIE JAHHEIE, TOTyIacM OTBET.
OTser: Qy; =Q;,=-3.5107 K.

1 1
la,l Qu:ﬁQr Q;rﬁqr

TTpoBepKa pasMcpHOCTH oucBAHA.
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3AJTAYA 2. BBAHMOJIEIICTBHE
3APSIJIOB H 3APSUKEHHBIX TEJT

3apan Q HaxomTeR Ha paceToAHMH b OT 0HOro 13 3apuKeHESIX Tex. [lpn
Iepevemennn sapsta Q 13 Towxa B 3 Touxy C coBepmacTes pabota, T. K. pas-
HOCTS NOTCHINATOB STHX TOYeK OTTirHa oT Ky, Touxn B 1t C 1exar 3 oxmoft
IT0CKOCTH ¢ GECKOHEUHO UTHHHOI HTBHO (¢ OGCHMH HETAMM) H TAKKE B 0RO
ILI0CKOCTH ¢ NCHTPAMH 3APKCHHBIX MAPOB ITH OGOMMI TOYCTHBIMH 3apila-
s

Bo Beex BapHAHTAX HEOBXOMMO HAifTH PaGOTY mepeMemenms 3apata Q
ey Touxaym B 1 C. Flexombie JaHbie k 5Toif 3a1ate Jasl B Ta0. 3, 4.

Tabmuua 3
Hcxoonsie dannsie x 3a0a4e no meme No 2

Bapmant | Q.Ka | b | c,m [Bapmant| Q Kz | by | cwu
10. 10° 03 0.8 23. 10° 0.1 -
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Tabmama 4
CxeMa PACHONOAeHES Tel | HX MAPAMETPEI K 3a1ate M0 Teme Ne 2

Tlpozomxkerne Tabx. 4

Bapmant Sapmiermbe Te1a 3apax M MIOTHOCTS
sapaos
|
Mapamtems- | |
— e b B C
apyry mioe- | =0 ¢
10. xocTn ot o & 2
Lo I o2=5-10" K
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TIpmvep pemerns 26-ro BapmanTa

B o, co31aiioM GeCROREO PABHOMEPRO SApLESHHOM II0CKOCTS0 ¢
n0THOCTBI0 3apata & = 107 K/’ 1 Touewssi sapatom q = 107 K, Ha pac-
cTommmm b = 0,1 M OT IWIOCKOCTH B Touke B HaxXoaWTCA Toueumsii 3apan Q =
10 Kn. Paccrosmne Mexcty sapaavu 2b. HaifTi paoTy nepevemenns 3apaa
Q B Touxy C, Texkamyio Ha paccTosHEE /3 b OT IIocKoCTH | Ha paceTosHmH b

OT 3apsfia q Ha NEPUCHNKYIAPE, BOCCTAHOBICHHOM H3 3TOTO 3apA1a K IIOCKO-
cTm.
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Pabory Tepevemer
maitzem ms opmymsr A = q(gp —
c). PasHOCTh mOTeHUHATOB (9B
~ c) paBHa amrebpamdeckoi
cyMMe pasHOCTeli NOTeHHATOB
mrockoetn A,  3apaxa q Agy.
AQ;. CO3NaHHYIO ILIOCKOCTBIO,

malizem  mo opyyne
[
=|Edr, rze
B
6 Coo Dos Co Do
E=—. [Ed=[E +j [Edr =0 (notenmmansr mox, cosrarmoro
28, B B D B

[2
miockoeTso B Towkax D m B, pasmsr). Temeps [Edr=(c/2e)Ar, rae
B

Ar=DC. DC=c-b=b(+3 - 1).
Ag,=10"/(2-882-107%).0,073=414-10' B
TloTeHmmIan ToUeTHOr0 3apAAa BEIMHCTACTCS 1o Gopyyre = /(47e,1).
Toraa ¢p= q/(47e,-2b). @c= q/(4e,-b) 1
A¢,= q/(4me,)- (1 2-1/b) =—q/(d4me,20);
Apg=-9-10"- 107 2 01)=-45-10° B.

Oxomuatemsito padora cets A =107+ (4,14 10°- 4.5 10 =036 - 10° [l
Otser: A =-0.36 - 10° .

Tlposepmy passicprocts: [A] = [Ka] - [B] = [1Tx].
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3AJTAYA 3. OIPE/IEJIEHUE HHIVKIIUH
MATHHTHOT O TI0.JII TOKOB

HaifT MarEHTHYyk HEZYKIHIO B Toke A. HoMepa BApHAHTOB TpOCTABIE-
HEL B 71€BOM BEpXHEM YTy IPHBEZHHSIX HIUKE PHCYHKOB.
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Tpavep pemenns 3a1a9m 26-To BapEAHTa

Pemere:
Toxaxey Hampasic-

HEA BEKTOPOB HHIYKIHH
MArHHTHBIX moxelt. Mar-

mumEse moms By m Bi
HAOpABICHHSIE OTHHAKO-
B0, HaifTH npocTo To Gop-
Myle ami  GeckoewEO
ITHHHOTO MPAMOTHHEHHO-
ro nposozamKa:
B, - (L) -
(2n-2a)

Puc. 4

(L)
’ (2na)
MarHHTHEIE TOTA MOTTMHAOTCH MPHANHIT cymeprosumu. [losToMy pas-
‘HoclicTsyromas moxeit By, B
_(l) 3
® (2ma) 2
Jlas maxosaenna By maZo sHaTh paccrosmie Zo Towk: A or Toka L. Ero,
‘HampHMep, HailAeM Mo Teopeve KocHHYcoB 1 = (a’ +a° —2a cos120°)" =a+3.
(L)
(2na-3)

HaiizeM ce AnHiy. BHOBS 10 TeOpeME KOCHHYCOB.

Teneps B, = . TocTpons pasroaciicTsyfomyzo 13 BekTopos By 1 Bs.

B=(B}+B}-2B,;B, cosa)'*.
rae o =30, kak HeTpyAHO HaiiTH.
C yuero Toro, wro I = 41, momysacy

B :3_(un1,)‘+1_[u.,41, ] N _um._«/?,ﬁ_[unl, ]

2na 2na 22ma 3 2ma 2 12 2ma

73 ol
12 2ma’

-
B BT sy
12 2m-3-107

Otser: B=16,4 MxTn.
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IIpumep pemennst 26-ro BapHaHTa

B BepmmHax KBazpaTa co cTopoHoit @ = 1072 M pacroToKeHsI 3apAbl §; =
—5-10"° K. G2 =(qs = 107° K, g3 =5 107° KJ1 1 Hem3BecTHEIE 3apsysl Qo3
(34, paBHBIe Mexay coboii (puc.). IToxe B meHTpe KBaxpara paBHO Hy:ro. Haiftn
Q23 Q34

¢ =-5-10"Kn aQ Qa3 as
¢2=qs=10"Kn G—z-———0
43 =5-10Kn S WA
a=10"2m I E4 Es-l'Q
E,=0 a ©Q34
° | E 0 i
I E3 E2 |
Gm—— &
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3aoanue 1

DIeKTpocTaTHdecKHe IIONS INOAYMHSIIOTCS NPUHIMIY —CyIIePHO3UIMIL,
COITACHO ~KOTOPOMY — pe3yIbTHPYIONIMH BEKTOp HANPSDKEHHOCTH IO,
CO3JaHHOTO HECKOIBKIMH 3apsIaMIl, PaBeH BEKTOPHOI CyMMe HaIpsDKeHHOCTel
OTHeNBHBIX 3apsoB. IIo ycIoBuIO 3amadil pe3yIpTHpPYOmAas HANPSUKEHHOCTh B
Touke O paBHA HYJIO, OITOMY El + Ez + E‘; + ﬁ,, + E23 + EM =0.

HM306pasumM BeKTOpE! HanpsuKkeHHocTell B Touke O Ha pucynke. Ecim sapsix
TIOJIOKUTENbHBII, TO HAIPS/KEHHOCTh HAIPaBIeHa I3 PacCMaTPHBAEMOI TOUKH OT
HETo, B CTyJae OTPULATEIBHOrO 3apsiaa — K HeMy. Tak Kak [0 yCIOBHIO 3a1aqn
Ep =0, To I BBIIOIHEHIIS 5TOTO YCIOBHA 3apsigbl Qo3 U (34 JOIDKHEI OBITH
OTpPHIIATETBHBIMIL.

Baoanue 2

CrpoenupyeM I0Iy4eHHOe BEKTOPHOE YpaBHeHIIe Ha 0ck OX (CM. PHCYHOK):

—E; — E5 + E,;3c0545° 4+ E3, cos45° = 0. HanpspkeHHOCTb IOJIS TOYETHOTO

1 .4
+— , Ie ¢ — MOAYIb
P Y

3apsaa B BaKyyMe OIpefesseTcs BEIpaxkeHHeM E =

3apsiia, ' — pacCTOSHIIE OT 3apsia 10 paccMaTpHBaeMoii Touk noist. ITockombKy
1911 = |q3| 1 paccrosians ot Hux 0 Toukn O omunakosoe, E; = Ej. Paccyxnas

AHANOTHYHO, MPHXOINM K BEBOAY Eg3 = Ezy. C ydaeTom s10r0 2E,5 05 45° =
2E; wm E,5 cos 45° = E;.
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3aoanue 3

TloncTaBUB B MOTydYeHHOE ypaBHEHHe (OPMyIy HANPSKEHHOCTH IOTS

1 .42 0 1 a1
TOYeYHOTro  3apsiia. nMeeM - =c0s45° = . o a
piAa, ameo (5)? ameo 2(3)7 TR
2
2(,3 c0s 45° = g, mm 2q23§ = ¢,. OKOHYATEeIIBHO HOIyYaeM (o3 = q—‘/%.

_ 510°Kn _ 510°Kn _ 10-9
Gs=—pf =7 = 3,6-1077 K.

OTBeT: 3 = —3,6- 1077 K.
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3AJAYA 1. HAIPSTZKEHHOCTD
DJIEKTPOCTATHUECKOI'O ITIOJIsI TOYEYHBIX 3APSI0B

B nepmimax reoverpiieckoii GIYps (prc. 1) pacriotoens 3apats,
0GO3HAYEHHBIE qj. . ... Q6. 3PAT H HAIPAKEHHOCT YEKTPHIECKOrO NOTA B
IeHTpe reoMeTpecKof HTYPE 060MATAOTER CooTRETCTRERO qo. Eo. 3apax,
PACTIOTO/KEHHBI B CCPEHHE KakoH{-THOO CTOPOHS! GUIYPH, I HATPLAHHOCT
oA B 3Toft e Touxe obosmavacTea Qq it Ey (anpmsep, Q) obosHauaeT, wro
HOCpETiHe MeATy 33pATANM q T q) HAXOTHTER 3apAT Q1 HAIPAKEHHOCTS TI0-
2% nocpeuRe MexAy STHMH 3apazaMH oGosmauaetea Ery). B sasmemocTat ot
HOMepa BapHAHTa HCOOXOMMMO HaiiTi HT HampwAeHHoCTs Eo (wmn Ey). mmn
3apax q; (i Q, mm Qy). CTopora GuIyps! oGosHAACTEA GYKBOI .
BapHAHTE PACTIOTOACHNA 33pAOB 1aHH! Ha pic. 1. 3mavuenns sapaxos,
"HATEKEHEOCTEH 1 CTOPOHS! IYPHI K 3a1adte | 1amsi B Tabm. 1, 2.

Bapuantst
-5 6-10 1-15 21-25
@ @ N s
2 & @, e Ba
@ Qs
af 6| @ty 5 a el Lh W
s
= a=45"
Puc. 1
Ta6mmma 1

3nanenus 3apados x 3adaue no mese No 1




image5.png
Tlpozomxkerne Ta6. 1

Bapn- | Leomerpmie- | ql.Kx ] q2 Kx | q3,Ka | qd. K1 | g5, Kx | q6, Kx
amr | cxas durypa
10. | Tpeyromsamx ? -10° -10° - - -
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Tlpavep pemenms 26-ro BapmaTa

B sepumax xmazpata co cropomoii a = 107 M pacnonomemst sapamst
q1=-5-10°Kx, q2 = q4= 10° K, g3 = 5 - 10° Ka 1 nemspectrsie sapazst Qu.
Qas, pasrBIe Mexay coboit (puc. 2). Tloe B NCHTPE KBAZpaTa PaBHO HyTio.
Haiiri Qu3. Qut.

Tazto: Pemerme:
q=-5-10"Kz

Moty BexTopa HanpIKeH-
HOCTH TOUeHHOTO 33pATa q BB
wmeanetes o q)opmync

raek=9- 10’ H- }
DICKTPOCTATHYECKNE TOMA MOA-
MHAIOTCA MPHAIHIT CymepmosH-
IHH, COTIACHO KOTOPOMY Pe3y/sTH-
PYfomii BEKTOp HAIPTAKEHHO-
CTH OTA, COSTARHOTO HECKOTHKH-
M 3apATaMI, PaBEH BEKTOPHOI CyMMe HANPKCHROCTEH OTACTBHBIX 33pALOB.
Teleps MOKAKeM HANPABICHHA BEKTOPOB HAIPTKEHHOCTEI, CO3TABACMBIX

3apazavu q s Tax xax 5T 3apamst pasmst, To 1 |Ez| = [E¢|. T c. passo-
AciieTsyroman ux passa 0.
BCKTOp HAPAKCHHOCTH, CO31aBACMOf 3aPATOM q3. HANPABICH OT 3a-

- =
pana qs B cTopoHy 3apaza q;. Ilockoasky qs = qi. To 3T BexTopsl Es. Ei
paprer. TakmM 0GpasoM, HANPWKSHHOCT, CO3IABACMAA 3APANAMH (i ..., Q4

axTimieckn pasra 2E; H BEKTOp HAIPABICH K 3apaxy q1. Tak Kak pesyIsTHPY-




