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Teopema na I'ayc 3a maznummuomo nose b .
IMoToka Ha MATHUTHOTO TIOJE MPe3 3aTBOPEHA MOBbPXHOCT € HYJIa:

{f B.dS —o.

ITo cobmecrso Teopemara Ha ['ayc 3a moroka HA MArHMTHOTO IOJIE € CJEACTBUE OT (PAKTa, Y€ MATHUTHOTO IIOJIE HAMA
3apdiu.

Teope./mz 30 YUPKYAQAUUATG HA MA2HUTHOTO TIoAE B (30, NnocmoAHHO MASHUIMHO NOAE 656 SOIK'yyM).

]_[I/IpKyJIaL[I/IHTa Ha MarHuTHOTO TI0JIE TI0 TPOU3BOJICH 3aTBOPEH KOHTYD € PaBHA Ha TPOU3BCACHUECTO Ha MAarnvuTHaTa
BH3NPUEMYNBOCT BbB BAKyyM U aﬂre6quHaTa CyMa Ha TOKOBETE ITpeCuvallli KOHTYpa:

?{ B.dT = ol

ITo cbinecrBo TeopemaTa 3a LUPKYJIalUATa € CleacTsue or 3akona Ha Buo-Capap u e uzsecrena xaro 3akoH Ha Amiep.

Sagaun:

1.1

W3nonsBaiiky TeopeMarTa 33 MUPKYJAIUATa Ha, MATHUTHOTO ITOJIE, TPECMETHETE MATHUTHOTO MOJIE ﬁ HA PA3CTOAHHE I OT
6e3KpaitHo IbJIbI U ThbHBK IPOBOAHUK, 0 KOHTO Tede TOK 1.

1.2

V3monspaiiky TeopeMaTta 3a IUPKYJAINATA HA MATHATHOTO TIOJIE, TIPECMETHETEe MATHUTHOTO TOJIE ﬁ 34, 6E3KPANHO IbIILT
Ipas coJeHonn. AKo TOKa KOHTO Tede Mo HaMOTKuTe ¢ I a Opos HAMOTKM Ha eIUHAIY JLIKIHA, € M.

1.3

Vznon3paiiky IpUHIMIA HA CyNIEPIO3UIMATA U Pe3y/ITaTa oT IIpeJulHaTa 3a/1a4a, HaMepeTe MarHUTHOTO I10J1e ﬁ CBH31a-
JIEHO OT JBa Koakcuaiauu coienonaa (¢dpur.l) ako TokoBere KOUTO TeKar 1o cojeHouaure ca I1 (3a BbTPEIIHUAT CONEHOU L) U
I (3a BbHIIHUAT cOeHOU ), & OPOsT HA HABMBKHUTE HA €IMHUIA [TbJKUHA HA CONECHOUIUTE €A N (33 BBTPEIIHUAT COJEHOU)
1 Ny (32 BBHITHUAT COJEHONT).

Qurypa 1:

1.4
Wznon3Baiiky NpUHIWIIA HA CYMEPIO3UIIAATA U PE3YITATA OT 337a4a 1.2 KarKere KOIKO IIIe € MATHUTHOTO TI0JIe § 110 OCTa
Ha 1101y-0e3KPaeH COJEHOU]L TaM K'bJIETO CBBLPILIBA cojdeHouAa (MarHuTHoTO nosie B B Touka A or dur.2).
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QPurypa 2:

1.5

Hamepere MarHuTHOTO TOJIE€ CH3AAIEHO OT €IHOPOIEH TOK C MOBBPXHOCTHA MIBTHOCT K, KOHWTO Tede mo Ge3kpaiiHa
PaBHUHA, KAKTO e MMoKa3aHa Ha ¢ur.3

1.6

W3zno3Baiikn IPUHINIIA HA CYNEPIIO3UNNUATA U PEIYITATA OT MPEIUITHATA 33,1393, HAMEPETE IOJETO HA JBE TOJEMU U
YCIIOPEIHY IIJIOYH C IIOBbPXHUHA 3aPAAHM 0 33 TOPHATA ILUIOYa U —0 33 JA0IHaTa 1so04a. [IpueMere de gBere 1miovn ce ABUKAT
CbC CKOPOCT ¥ KAKTO € MOKa3aHO Ha ¢ur.4



Qurypa 3:

QPurypa 4:

1.7
Kakso mie e moseTo oT mpegumHATA 33a7a9a aKO CMEHHM IIOCOKATa Ha CKOPOCTTA Ha JIOJHATA IJI0Ya, & aKO CMEHUM
MTOBBbPXHUHUSAT 3aP] OT —0 C 07

1.8
3a 3ama4da 1.6 HaMepeTe Mpu KaKBa CKOPOCT HA ABUKEHUE HA IJIOYNTE, MATHUTHATA CHJIA Iie DATaHCHPa eeKTPUIHATA
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Qurypa 5:
1.9

Hamepere marautHOTO mojie B Top (bur.5) ako 6pos Ha HABUBKUTE Ha TOpa € IV, a TOKa KOHTO Teue 1o HaBuBKuTE € 1.

1.10
Hamepere MarauTHOTO 10OJI€ HA TIbTEH OE3KPAEH MUJIUHIBD ¢ paauyc R ako Mo Is/I0TO CeUeHne Ha, MUINHIbPA TeUe TOK

I mo Hampasierne Ha OCTa (EKBUBAJIEHTHO MOYXKE /I3 CIATATE, 9€ € NAJEHA MOBbPXHUHATA IBTHOCT HA TOKA j = I/ (ﬂ'RZ)).

1.11
Ako cera B Ge3KpalHUAT MUIUHIHD OT TpeJIIHATS 33/1a%a € M3KONAH IWIIMHIPIIEH MPOIIET € OC yCTIOPE/Ha Ha OCTa Ha

NIIAHIbPA ¥ OTMECTEHA Ha pa3cTogaue | TO HaMepere MArHHTHOTO IMOJIE B IUJIAHAPUYHULT TPOIIET.
VYubrBane: u3noa3BaiTe pe3yiarara or 3aaa4a 1.10 v npuHIuna HA CyIep [MO3ULHA.



Peurtenusa:
11 OT CI/IMeTpI/IHTa Ha 3aJa49aTa C.He,Z[Ba, 9e MariHuTHOTO I10J1e ? TpH6Ba Jda € €TJHAKBO BbB BCHYKHN TOYKH Ha paBCTO?{HI/Ie

r or mpoBomauKa. [lo Teopemara 3a MUpKygIauaTa HA MATHUTHOTO MOJIE CIeIBa, 9e ako n30epeM KOHTYpa /13 € BbB (dopMara
HA OKP'BXKHOCT € PAJMYC T U UEHTHD HEHTbPA HA IPOBOAHUKA (BuK Gur.6)

5 ‘

1
Purypa 6:
To umame :
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1.2

Cumerpusra e nummHapraHa. Heka mbpBo mMoKarXkKeM, 9e mMaMe CaMo IMOJIe 10 OCTa, HA COJIEHOUIA. 3a IeJITa, PA3TIeXkK IaMe
TOK, KOWTO Te4Ye O HAIPABJIEHWE Ha COJICHOWJA M HEKa JIOMYCHEM dYe TO3W TOK Cbh3/aBa IMOJIOXKHUTEJTHO PaJIUAHO TOJe.
OOpbmaiiky [I0COKATa, Ha TOKA O0pPbIIaMe M IIOCOKATA Ha PAdUaJIHOTO II0Je, HO OOpPbIIAHEeTO [IOCOKATA HA TOKA € BCE eIHO
CMeHsIMe TOYKATa OT KOSITO TieqaMe cojieHouIa (TyiefiaMe To OT TOpe WM OT JOJY), KOeTO He TPsiOBa Ia TPOMEHS TIOJIETO
= HaMaMme paauaiino mose. Heka cera jia NpUIoKUM 3aKOHA Ha AMIep 3a KOHIIGHTPHYEH KOHTYD, TOHEKE HIMaMe TOKOBE
npoboXK AN KOHTYpPa (BAPHO € KOraro HABMBKHUTE Ca ILUIbTHO €IHA JIO JAPYyra U MOXKE /3 IPeHeOperHeM TOKa Tedalll 0
[IOCOKA C OCTa HA COJIEHOMA) TO MMAaMe HYJIEBA IUPKYJIAIMs U CJIEJI0BATE]HO HYJIEBO a3MMyTAJIHO MarHuTHO mose. Ocrasa
Ja UMaMe caMO TI0JI€ TIO OCTa Ha COJIEHOHUIA.
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Qurypa 7:

Pasriexkmame MarHuTHOTO HOJIE § BbTPE B comeHonAa. Heka ma [TOKazkKeM de TO € XOMOTeHHO. ToBa MOKe JIeCHO 113 ce
ch0oOpa3y ako B3EMEM eUH MPABObI'bJIEH KOHTYD U CMETHEM MUPKYIAIUITA [0 HEro:

fﬁ.d_f — 04 B(r)l— B(r)l =0

B(r1) = B(ra)

ChIOTO Pa3ChKIACHNE BAXKK U 33, TPOCTPAHCTBOTO U3BbH COJIEHON 1A, HO OT CbobparkeHue ue Ha OE3KPANHOCT TOIeTO TPidBa
Ja € HyJa CJaedBa Y€ HAMaMe II10JI€ U3BbH COJICHOMUa.

Hexka cera ma B3emeM KOHTypa, KOHTO MUHABA MPE3 BHTPEIIHATA W BBLHIMHATA YACT HA COJIEHOM 1A, KAKTO € MOKA3aHO Ha
¢ur.7 ToraBa MUPKYIAIAATA € :

%
%?.dz — BL =10y 14 BL=ponLI = B = pnl
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1.3
Ot npepgumHara 3a7a4a UMaMe, Y€ M3BbH ABATa COJIEHOMAA HsIMaMe MarHMTHO 1oje. Bbrpe B IpOCTPAaHCTBOTO MEXKIY
JBATa COJICHOMIA MMAaMe MAIHUTHO II0JIE€ Ch3/3I€HO CAMO OT COJIEHOHU/IA 110 KOUTO Tede TOK [ (B’bHHlHI/IHT COJ’IQHOI/I,ZL) U 110J1€TO
e:
By = pgnals

B IIPOCTPAHCTBOTO HA BHTPEIIHUAT COJIEHOHJ NMaMe Y€ TIOJIETO € IIOJIETO Ch3ABAHO OT JBATA COJTEHOWIA:
B = By + By = poni Iy £ ponala
3HaAKa :l: 3aBUCH OT TOBa JaJI1 TOKOBETE Ca B €JHAKBa IIOCOKa WU HpOTI/IBOHOJIO}KHa.

14
Ako s06aBUM U BTOpATa MOJOBHHA HA TMOJMY-0e3KPANHUAT COJEHOW TO I UMaMe MOoJie KaTO Ha OE3KPAeH COJEHOH] =
moJIeTo B ToUKa A or ur.2 e mo ocTa Ha COMEHOUIA W € ¢ TOJEMWHA TTOJOBUHATA OT TOJEMWHATA, Ha, GE3KPARHUAT CONCHOMI.

1.5
Heka nbpBO Ja BUAUM KAKBO € HAPABJICHAE Ha, MATHUTHOTO II0Je. MarHuTHOTO MoJIe TpAOBa Ja € IEPIeHIuKyIapHO Ha
TOKa, TeYalll TT0 HOBBPXHOCTTA = He MOYKeM Ja WMaMe T KOMIIOHeHTa Ha mosiero. He MoxkeM ma mMaMe W 2 KOMIIOHEHTa Ha,
[0JIeTO, IOHeXKe HPUHOCA Ha TOKOBETE Tedallld 110 IOJOXKUTEJIHN Yy W OTPUIATeNHH Iie ce Komnencupar. Ocrapa ja umame
caMoO Yy KOMIIOHEHTa, Ha 11ojiero. M3bupaMe KOHTYpa 110 KOATO Lie cMaTaMe HUPKY/IauMaTa KaKTo e IoKa3aH Ha (ur.8 rorasa
MUPKYJIAIAATA, €:
2BL = oKL

B :/L()K/Q

Durypa 8:

1.6
I‘opHaTa IIJI049a Cb3daBa II0JIE KOETO €
B1 = :f:/,LoKl/Z = :l:/.l/o’UO'/Q

Kbaero 31aka + e ¢bOTBETHO 3a IOJIETO IIOJ IJI0YaTa, & 3HAKa — 34 IOJeTO HaJ ILI04aTa. AHAJIOMMYHO JOJIHATA ILJI0Ya,
Cb3IaBa IoJIe:
By = iung/Q = :F,U,()UO'/Q

Kbaero 3naka + 3a moJsieTo HaI JOTHATA ITOYATA, & 3HAKA — 38 IIOJIETO MO/ JOTHATA IJIOYATA = MOJETO MEXK/Y JBEeTe
JIOYH €:

B = povo /2 + povo /2 = povo

A U3BBH TAX €

B:,LL()UO'/Q—/L()UU/QZO

1.7
AKO cMeHuM mocokaTa Ha JABUZKEHNE Ha JOJHATA IJI0Ya UMaMe, 9€ TMOJIETO MeXKAYy IJIOHUTE €:

B = povo /2 — povo /2 =10
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A non tax e:

B = ppvo
Han mmounre chorBeTHO €:
B = —ppvo
1.8
EsexTpuvaHOTO 1MOJIE KOETO ¢'h34aBa JOJHATA IIJIOYA €:
o
260

CJIeJ0OBATEJIHO €JIEKTPUYHaTa CUJIa JeficTBallla HA €AWHUIA TIJIOII OT TOpHaTa IIJI0Ya €:

FE qE E 0'2
—_— = — = U = —
S S 260
MariuTHOTO II0JIe KOETO Ch3JaBa JOJHATA ILJI0Ya €:
MooV
B =
2
CAENOBATETHO MATHUTHATS, CUJTa AEUCTBAIA HA €JIMHUIA IO HA TOpHATA L1044 €:
Fy quB Lo 202
—_— = — = O’UB = ——
S S 2
ABeTe CHJIU Ce KOMIICHCHupPpAT, KOraTo:
o? Lo o?v?
280 2
=
1
V= —===¢

VEoMo
1.9

Ot cbobpaskeHne HA CUMETPHS € sSICHO, Ue MATHUTHUTE JIMHUU 1€ CA OKPbLXKHOCTH ¢ IEHTDHP IEeHTHLpPa Ha TOpa, 3a TOBa,
B3UMaMe ¥ KOHTYypa I10 KOMTO cMATaMe NUPKYJAAIUATA Ja € TaKaBa OKPBXKHOCT € PaJuyc r =

poNI

B2rr = puyNI = B=
2mr

1.10

Heka uzbepeM npiMHAPUYHA KOOPAMHATHA CHCTEMA 3a PEIIeHreTo Ha 3ajadara. OT cuMeTpusiTa Ha 331a4aTa CJeaBa,
4e MarHUTHOTO II0JIE = (B;, By, B.) TpabBa ja € €IHAKBO BbB BCHYKH TOYKH Ha, PA3CTOSHUE ' OT IPOBOJHUKA U 2 He

3aBuCH OT KoOpamHATuTe 2z U . OT CHMeTpHATA ClIe[IBa, Y€ MATHUTHOTO MOJIE MMa caMo enaa KommoHeHTa B = (0, By, 0).
Hexka cera ma pasriegame mgBa caydags r > Rur < R.

3a r > R mo Teopemara 3a MUPKYJIANNUSITA HA, MATHUTHOTO TIOJIE CJIEIBA, Ye aKo m30epeM KOHTYpa Ja € BbB (dopMara Ha
OKPBKHOCT C PAJAUYC T U MEHTHD [MEHTHPA HA MPOBOIHUKA UMAME !

?{ﬁd—f = B,27wr = pol.

B, = ol
2mr

Toecr 3a 7 > R nonydmxme CbIIuAT PE3YIATAT KAKTO B 3a1a4a 1.1.
3a r < R mo Teopemara 3a IMUPKYJIANUSTA HA, MATHAUTHOTO TIOJIE CJIEIBA, Ye aKo m3bepeM KOHTypa Ja € BbB (dopMara Ha
OKPBXKHOCT C PaJUyC I U NEHTHD IMEHTbpa Ha MPOBOJHUKA UMaMe :

I 2
%ﬁd_f = B,2nr = %.
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HOCHG,HHOTO YpaBHEHNE MOXKE [da 3allUIIeM KaTO BEKTOPHO YpaBHEHHE IIO CICOHNAT HaIMH

B M T 7

T 27R2

—
Nnu kaTo m3nona3BaMe MIBTHOCTTA HA TOKA j = ?/ (7TR2) =

1.11
Ako nmame OUJIMHADBD C MUJIMHAPUYIEH IIPOLEII TO e(bngIBHO MOXKe Oda IIpeacTaBuM CHCTEeMaTa KaTO ABa IJIbTHU IHAJIMH-

Jbpa MO €IUHUAT Tede TOK C IIBTHOCT j a JAPYTHAT € C - j TOraBa OT IPHUHIINIA Ha CYNEPIO3UIUITa TMaMe:

Bolo7 7



