MUHHUCTEPCTBO HA OBPA3OBAHUETO U HAYKATA
HAIIUOHAJIHO ITPOJIETHO CBbCTE3AHMUE 110 ®U3UKA
15-16 MAPT 2014 r., CAHAAHCKH
Tema 7. knac

3agaua 1. Koraro kKbM HM3TOYHHUK Ha HAMpPEKEHUE CE CBBPKE KOHCyMarop 1, mpe3 Hero
npotuya Tok I, =3 A, a Koraro ce cBbp)ke KOHCyMaTop 2 — TOKBT Ipe3 Hero € [, =2 A.

a) Hamepere Toka [’ BBB Bepurara, KOrato JBaTa KOHCYMaropa ca CBbp3aHH
YCIIOPE/IHO U BKJIIOYEHU KbM ChILUSA U3TOYHUK Ha HampexxeHue. (4 T1.)

6) Ha xomko e paBeH ToksT [” BBB Bepurara, KOraro KOHCYMaTOpPHTE Ca CBbp3aHH
IIOCJIEZI0BATEIHO U Ca BKJIFOYEHU KbM U3TOYHUKA. (6 T.)

3apaua 2. J[Ba pe3ucropa ¢bC CHIIPOTUBIEHUSA ChOTBETHO R=6Q u R, =4 () ca cBbp3aHu
MIOCJICZIOBATEIHO U €A BKJIIOUEHUM KbM H3TOYHMK C HampexxeHue U =9 V. MoiHocTTa Ha
pesucropa 1, unero cenporusinenue € R,, e F,. Ako pe3uctopsT 1 ce 3aMeHHU C pe3ucTop 2,
YHUEeTO ChIPOTUBIIEHHE € R, , HEropara MOLHOCT e Obae P,.

a) IIpecmernere momuocrra F . 4T)

0) Ha xonko € paBHO CBIPOTHBICHHETO R,, ako Heropara MOLIHOCT P, chBHaja C
MouHocTTa B ? (3T)

B) Hamepere obmara momHoct F, Ha pesuctopute 1 u 2, Koraro Te ca CBbpP3aHU

YCIIOpPETHO, U Ca BKJIIFOYEHU KbM M3TOYHUKA ¢ HanpexxeHnue U . (3 T.)

3agaua 3. A) ToukoB CBETIIMHEH U3TOYHUK S C€ HAMHMpA Ha ABHOTO HA ThbHBK CTHKIIEH Ch/I,
B KOWTO € HaisaTa Bojga. Ha ¢wur. 1 ca mokazanu nBa qpua OT U3TOYHUKA HA CBETJIMHA, KOUTO
MajgaT CbOTBETHO B TOYKUTE A W B OT pa3aenuTesHaTa IMOBBPXHOCT BOAa—BB3IYX.
Hauepraiite u 0o0scHeTe mo-HATATHIIHUS X0/ Ha Tb4YUTE. (6 T.)

b) Ha npHOTO Ha ChJ, HAMBJIHEH C BOJAA JO BHUCOYMHA /1, C€ HAMHUpA TOYKOB M3TOUYHUK Ha
cBeTyinHA. Ha moBBpXHOCTTA HA BOJATA IJIaBa KPBIbJI AUCK, TaKa Y€ NEHTHPHT MY C€ HAMHUPA
HaJl UI3TOYHHMKA Ha CBETJIMHA. Upe3 MOCTpoeHne HaMepeTe Hal-MalKus Bb3MOKEH pajnyc Ha
JIMCKa, MPU KOWTO HUTO €WH JIbY OT M3TOYHUKA HSAMA J1a MPEMHUHE MPe3 MOBBPXHOCTTA Ha
BojaTa. HampapeTe olieHKa 3a MUHUMAJTHHS paanyc Ha qucka? (4 T.)

dur. 1. dur. 2



MHUHHUCTEPCTBO HA OBPA3OBAHUETO U HAYKATA
HAIIMOHAJIHO ITPOJIETHO CbCTE3AHME 110 ®PU3UKA
15-16 MAPT 2014 T., CAHJAHCKH
Tema 7. knac, Pelienus 1 ykazanus

3agaya 1. a) Ilpu ycnopenHo cBBpP3BaHE Ha KOHCYMATOPUTE HAIPEKEHUETO MEXKAY
Kpaullata UM € PaBHO Ha HAIpPEXEHHETO Ha M3TOYHHMKA, KoeTo me o3Hauum ¢ U [1 T.].
Torasa ToxbT mpe3 mbpBus koncymarop € 1,[0,5 T.], a npe3 Bropusa — 1,[0,5 1.]. Kato

OTUECTEM Y€ IIpHU YCHOPEAHO CBBP3BAHEC TOKHT BLB BEpHUIrara € CymMa Ha TOKOBETC IIPE3
KOHCYMATOPUTCE, IIOJIydaBaMe

I'=I+1,=5A. [21.]

6) HpI/I MMOCJICAOBATCIIHO CBbP3BAHC HA KOHCYMATOPUTC CKBUBAJICHTHOTO UM CBIIPOTHUBJICHUC
€

R=R +R,, [1 1.]
a TOKBT BB Bepurara o 3akora Ha OM ce J1aBa ¢ u3pasa
I"= v . [1 1.]
R +R,
Tsit kaTo
Rlzg, Rzzg, [2 1.]
Il 12
CIie]T 3aMeCTBaHe B M3pas3a 3a Toka I” mojydaBame
INi
I"=—1"2_=12A. [2 1.]
I +1,

3anauva 2. a) EKBUBaQJIGHTHOTO ChIIPOTUBJICHUE €

R'=R+R, 1 7]
IIpHU KOCTO TOKHT BBB BCpPUT'ATa CC AaBa C U3pa3a
U

= . 1T
' R+R ]

Torasa 3a MOIITHOCTTA Ha pEe3uCTOpa 1 nojrydyaBame

2
P=I'R = U—R12 =324W. [21.]
(R+R)

0) MomHocTHTE Ha ABaTa PE3UCTOpPA CE IaBAT C U3PA3UTE

2 2
__ VR, UR (1.
(R+R) (R+R))

1

Crnen npupaBHSIBaHETO UM HaMHpame



R ="=9Q. [271.]

B) [Ipu ycnopeaHo cBbp3BaHe Ha pe3ucTopuTe 1 U 2 eKBUBAJIEHTHOTO CHIIPOTHUBIICHUE €

R" = RIRZ . [1 T.]
R +R,
TOFaBa MOIIHOCTTA UM €
2 2
p=U _URIR) 1955w, 21.]

R RR,

3agmaya 3. A) Xoapr Ha JgpuYUTe € mokazaH Ha ¢ur. 1. [3 T1.] JIpubT, magam B T. 4 OT
pasjenMTenHara MoBbPXHOCT BOJAa—Bb31yX, C€ MPEUYIBaA Ha BI'b HO-rojsaM oT 30°, Thii KaTo
BIBIBT HA NAJAHE € MO-MadbK OT rpanuunus (49°) 3a rpaHuuara Boga-Bb3AyX M BTOpaTa
cpena (BB3IyXbT) € ONTUYECKH To-psanka. [1 T.] Bropusar iby, nagani B T. B, U3NUTBA MTBJIHO
BBTPEIIHO OTPAKEHME Ha pa3JeiUTENIHATa MOBBPXHOCT BOAA—BB3MyX, Thil KaTO BI'bIBT Ha
najgaHe € mo-rojasM ot rpanudnms. [1 1.] Cien ToBa np4bT nonaga B T. C ¢ bI'bJ HA NAJaHE
30°, mpu KOETO ce MmpevynBa Mo brbj, mo-rojsm ot 30° u Hanycka cbaa. [1 T.]

b) 3a sabuuTe, KOUTO [OCTUTAT pa3eMUTENIHATA TOBBPXHOCT BOJAa—BB3AyX HMa JBE
BB3MOKHOCTH. Koraro sreJbT Ha IaJjaHe € Mo-MallbK OT TPAHUYHUS O, , TBYBT CE IPeYyBa
U ce pa3mpocTpaHsiBa BB Bb3ayxa. [1 T.] Koraro »reabsT Ha manaHe € MO-TOJISIM OT
TPaHUYHHUSL O, TBYBT THPIH IBIHO BHTPEIIHO OTPaXXeHNE U OcTaBa BB Bozara. [1 1.] 3a na
HE HamycKaT CBETJIMHHUTE J'IbYH BOJaTa, TEXHHUAT X0/ TpsiOBa Aa ObJie MperpajeH oT AUCKa —
TOBa CE€ OTHACS 3a J'IBYUTE C BI'hJI HA MaJlaHe MO-MaIbK OT rpanuunus. Ha ¢ur. 2 e nmokazana
CHTYyalusATa, IPU KOATO CBETJIMHHM b4 HE Hamyckar Bopara. [1 T.] Teii karto o, =49°,

MOJKE JIa Ce HAIpaBH OlCHKATa, Y€ MUHUMAJIHHS PaIuyC Ha AUCKa TpsiOBa J1a € Mo-rojisiM OT A.
[171.]

VY

our. 1. dwur. 2.



MHUHUCTEPCTBO HA OBPA3OBAHUETO U HAYKATA

HarmonanHo mpojeTHO cheTe3anue mo Gpusmka
15-16 mapt 2014 .
Tema 3a &. kiac

3agava 1: Ts10 mo HAKJIOHEHA PABHHHA

Tsio ¢ HyneBa HayalHa CKOPOCT C€ CIIycKa OT BUcouMHa H =1 m mo ujaeanHo Triaaka
HaKJIOHEHAa TMOBBPXHOCT, CJE€J KOETO MPOIbJDKaBa JBIKEHHETO CH II0 XOpPHU30HTallHA
MOBBPXHOCT ¢ KoepuimeHt Ha TpueHe k =0.7. Pazmepure Ha MOBBPXHOCTUTE U HayallHATa
BHUCOYMHA HA TSUIOTO ca yKa3aHu Ha ¢urypa 1.

H=1m

xmax

A
[

Li=13m Ly =15m

Durypa 1

Ja ce HamepsT:
a) CKOpPOCTTA Ha TSAJIOTO B Hai-OJTHATA TOYKA OT HAKJIOHEHATa MOBBPXHOCT [2 T];

0) MaKCHMAaJHOTO pAa3CTOSIHUE Xpax, [0 KOETO JOCTHra TSUIOTO [0 XOPU3OHTAIHATa
NOBBPXHOCT [4 T1];
B) ¢ KakBa MUHHUMaJHa HadajHa cKopocT V, TpsabBa na ObJe MyCHATO TAJIOTO OT BbpXa Ha

HAKJIOHCHATa paBHUHA, 34 [1a [TaAHE OT pL6a Ha XOpHU30HTAJIHATA paBHUHA [4 T] .
Z[a CC IMpHUEME, Y€ TAJIOTO € MAaTCpUaJiHa TOYKA U Y€ 3EMHOTO YCKOPCHUC € g = 10 1’1’1/52.

3agaua 2: EjJekTpuyeckn cxeMu

a) [let chnpoTuBIeHNS ca CBBP3aHM, KaKTO € IIOKa3aHo Ha ¢urypa 2a, kpaeto R = 1 Q. Mexny
Touku A u B e npunoxeno Hanpexenue U = 1 V. Hamepere cenporusienunero mexxay A u B
[4 T];

R R R,
—____] L ——1
I
A B A B
b a— R/2 — e .—)—I .
— ] I ——1
I
R R R,

Qurypa 2a Qurypa 20



0) /IBe crnportusiieHus ¢ rojemuHa R =1 Q u R, = 1/3 € ca cBbp3aHH yCHOPEIHO, KAKTO €
nmokazaHo Ha ¢urypa 26. Ot Touka A BBB Bepurara Biau3a Tok [ = 1 A. Jla ce HamMepH TOKBT,
KoOWTO mpotrya nipe3 Ry u R, [3 1];

B) [la ce HaMepsAT MOIIHOCTUTE (TOIUIMHATA 32 €UHUIIA BPEME), KOUTO CE€ OTIEIAT OT BCAKO OT
CBIIPOTUBIICHUATA BBB (urypu 2a u 26 [3 T].

3agaua 3: OrpakeHne M NpeyynBaHe HA CBEeTJANHATA

a) [llodpop BMkKIa OTPAKCHHETO HAa aBTOMOOMJIA CH B IIPO3OPIIMTE HA Crpaja, pasloyiokKeHa
npen Hero. Ha modpopa My ce cTpyBa, 4ye 00pa3bT ce MpulOJiMKaBa KbM HEro ChC CKOPOCT
V =50m/s. C kakBa CKOPOCT ce ABMXH aBTOMOOWIBT? [1 T];

0) B ngageH MOMEHT pa3CTOSHMETO MEXIy aBToMoOmna U crpajara craa L, =100 m.

lodpropbT HATHCKA CITUPAYKATa U ABTOMOOWIIBT 3aI04Ba Ja Ce JBUKH PABHO3AKBCHUTEIHO C
yckoperne a =4m/s” (cipsimo 3emsta). Ompenenere pasCTOSHHETO MEKIY aBTOMOOHIA H
HEroBus 00pa3 B MOMEHTA, KOraTo aBTOMOOHIBT cripe [3 1];

B) [lo xona Ha apumTe OT Qurypa 3 ompezaenere KakbB ONTUYEH eJeMEHT (eIuH Ha Opoi) UMa BHB
BCsika efqHa oT Kytuute. OOOCHOBETE OTroBopa CH (MOXKE [a HAlmpaBUTE M YEPTEX 3a BCEKH OT
ciyqante) [6 1] .

> — |
Ourypa 3a ®urypa 36
ﬁ_

—

N

Qdurypa 3B @urypa 3r



MHMUHHUCTEPCTBO HA OBPAZOBAHUETO U HAYKATA

HarmonanHo mponeTHO cheTe3aHue mno pu3nka
15-16 mapt 2014 .
Pemrenus Ha Tema 3a 8. Kiac

3agava 1: Ts10 mo HAKJIOHEHA PABHHHA

mvV?

a) CkopoctTa ce omnpeesis OT 3aKOHa 3a 3ana3BaHe Ha eHeprusita (33E): =mgH[1T] =

V =2gH ~447m/s [11].
0) 3a ma mpuBeze TSIOTO B MOKOM, CHJlaTa Ha TPUEHE M3BHPIIBA padoTa, paBHAa HAa NOTCHIMATHATA
€HEeprus Ha TAJ0TO B HAUAIHUS MOMEHT: kmgx,_ =mgH [25 1] =

X =%z1.43m [1.5 1].

max

B) OT eHepreTMuHH cbOOpa)k€HHUs HAMHMpaMe HaudajlHaTa CKOpOCT V,, IpU KOSTO TSUIOTO CHHUpa Ha

pbOa Ha Macara:
2

m;/() +mgH =kmgL,[2 1] =

Vv, =,[2g(kl,z—H) =1 m/s[2T1].

3agaua 2: EJekTpuyeckn cxeMu

a) Ilopanu cumetpusara (durypa 2a) mpe3 pe3ucTopa ChC CHIPOTHBICHHE R/2 He MpoTUYa TOK
[1 1]. CienoBaTeiHO MOKEM J1a U3M0JI3BaMe EKBHMBAJIEHTHATA cXxema BB (urypa 26 [2 T].

R C R 2R
s I e s IR oy —L
A H , B A B
-— R72 L - [ — e
—f ]} —f
R D R 2R
@urypa 2a @urypa 20

JlecHo mpecMsTaMe OOIIOTO CHIIPOTUBIICHHE MEXAY TOUKU A 1 B
R,,=R=1Q[1T1].
0) ChIpOTUBIICHUETO Ha IIsTaTa BEpUTa €
RR, 1

= =—Q [1T1].
" R+R, 4 ]
ToraBa 3a HaHpC)KCHI/ICTO MC)KI[y TOUYKH A uB nonyanaMe
U=R,,I __RR, 1, [11].
R +R, 4

CnenosarenHo 3a TokoseTe npe3 R, ¥ R, umame



1+R2 4 [ ]
lT.
R 3

= 1 I:—A
R, R +R, 4

IS
=

B) (¢urypa 2a) MomHOCTTa, OTACNIeHa OT ChIIpoTHBICHUEe R /2, ¢ Hyna [1 T]. Obmara MomHOCT Ha
2

BE€purara, KosTo € P= ? , C€ IMOACIIA IO paBHO Ha BCAKO CBIIPOTUBIICHUC Rue paBHA Ha

2
leU—le [1T]
4 4R 4
(¢urypa 26) MomnocTuTe 3a CHIPOTUBIECHUS R, U R, ca CbOTBETHO

RI’ 1
P1:R1]12: :

(1+R /R, 16

R,I* 3 7]
P=RI}=—32——-=

(1+R,/R) 16

3agada 3: OrpakeHue M nNpevyynBage Ha CBeTJINHATA

a) ABTOMOOWIIBT C€ JABHKH ChC CKOPOCT V. 25m/s [1 71];

0) PasctosiHuero Mexay modbopa u 00pa3za Ha aBTOMOOMIIA Ce U3MEHS 10 3aKOHa
L= 2[[0 —%t+%at2j =200-50¢+4¢>. [1 1]

Vv
Ckopocrtra (cripsiMo 3eMsTa) ce u3MeHs 1o 3akoHa U = ——at [1T]. ABTOMOOWIBT criupa B MOMEHTA

V2
t, = 50 PascTosHueTo Mexay aBTomoOmiia u obpasza e 2
a

L, —S—J —43.75m [11].

a

B) ONTUYHUTE €IEeMEHTH ca TOoKa3aHu BBB (urypa 2: BIUTbOHATO OIJIENANo, JBOMHO H3MbKHAIA
JIela, U3MbKHAIO0 OrJie1ao U MJIOCKO orienano — o [1.5 ] Ha enemeHT.

= =

$urypa 3a

durypa 36

r\\

==,

Turypa Ie

$urypa ir



MUWHUCTEPCTBO HA OBPA3OBAHUETO U HAYKATA
HAIIMOHAJIHO ITPOJIETHO CBbCTE3AHMUE I10 ®PU3UKA

IloJse3Hu hU3MIHN KOHCTAHTH

rp. Cannanckuy, 15 mapt 2014 .

Tema 3a 9. kiac

3apsaa Ha eqekTpona: e =-1,6.1071° C
Koncranra na Kyson: k = 9.10° Nm?C~2

3anaua 1. Enekrpocraruka (10 Toukmn)

Yacr 1. Enena ce nbp3aiisg BbpXy KWIMMa Ha IoJa M c€ HaelekTpusupa. Manko mpenu na
JOCTUTHE Bparara, T uma 3apsag q = 2,4 mC.

a) Konko enextpona e otnana Enena na kunuma? (1 Touka)

0) Ts mokocBa MeTaJIHaTa BpaTa M ycela JeK TOKOB ynap. OOsiCHEeTe SBICHUETO. (1 Touka)

B) Onpenenere Toka, KOHTO mpoTtuya 3a t = 0,25 s karo npuemere, 4e Toi e moctosiHeH. (1 Touka)

Yacr 2. Kongenzarop ¢ kamamurer C = 0,14 pF ce 3apexaa u ce otness OT eleKTpudecKara
Mmpexa. U3mepenoro Hanpexenue € U; = 360 V. KbM KoHIEH3aTOpa ce BKIIIOYBA YCIIOPEIHO BTOPU
koHAeH3atop. 3mepenoro HoBO HanpexeHue € U, = 210 V. Onpenenere kanauutera C' Ha BTOpUs

KOHJIEH3aTop.
d/2
—
3 S/2
S/2
d
Due. 1

(2 Toukn)
Yacr 3. BbB Bb3ay11IEH KOHAEH3aTOp ¢ KanauuTteT C = 0,6 pF e
BHECEHAa  JIMENEKTpPUYHA  IUIAaCTMHA €  JAMEJIeKTpUYHa
npoHunaeMoct ¢ = 2. IlmacTuHara e pasnojioKeHa, KakTo €
nokazaHo Ha ¢ur. 1. Pa3Mepure Ha eNeKTpoauTE Ha
KOHJIEH3aTOpa Ca 3HAYUTEIHO IMO-TOJEMH OT Pa3CTOSHUETO
Mexay Tax. Onpenenere kananuTeTa Ha KoHaeHnszaropa Cy cies
BHACSIHE Ha IJIACTUHATA. (5 Toukm)

3agaua 2. 3apsau B rpaBuTanuoHHo noJe (10 roukn)

Due. 2

Meranno Tomve cbc 3apsin q = +0,1pC m maca m=1ge
OKaueHO Ha Oe3TerIoBHa, HEpas3TerIMBa HHUIIKA, HANpaBeHa OT
M3071aTOpeH MaTepHal. 3eMHOTO yckoperue e g = 9,81 m/s?.

a) Omnpenenere cujara Ha olTbBaHe Ha HUIIKaTa. (1 Touka)
JIMpEeKTHO 1O TOMYETO Ha AMENEKTPUYHA MPBUMLA € 3aKPENEHO
HEMOJIBUKHO BTOPO TOIMYE ChC CHILUA [0 TOJIEMHUHA 3aps]l U chlIaTa
Maca, KakTo € mokazano Ha ¢wur. 2. Cuiara Ha OITbBaHE HA HUIIIKATa

6) KakbB e 1o 3HaK 3apsiAbT Ha TOM4ETO? (1 Touka)
B) Ompenenere pa3cTostHUETOo H MKy BeTE Tom4eTa. (2 TOUKH)



I[OHHOTO TOIM4e CE€ OoTACIA OT I[I/ICJICKTpI/I‘-IHaTa np%qnua n Cc¢e
MpUKaya KbM TOPHOTO TOMYE HAa H30JHMpalia, Oe3TerioBHA U
Hepa3TeriiMBa HUIIKA C JBbJDKUHA h. 3apsauTe Ha JIBETE TOIMYETa Ce

q 3ana3Bar. [log HeEro Ha [AWENEKTPUYHA MPBYHIIA € 3aKPETCHO
h HETOJIBMKHO TPETO TOIMYE C HEM3BECTEH 3apsl (, KaKTO € MOKa3aHO
Ha ¢wur. 3.

r) Hamepere ronemunara u 3Haka Ha (0, ako IpH pascrosiHue 2h
MEX/y TOJTHHTE JBE TOIYETa CHIIMTE HAa OI'bBAHE HA JIBETE HUIIKH

h CTaBaT paBHU HA HYJIA. (6 Toukn)

o €

DQue. 3

3agauya 3. CBo0oaHO nagaHe u 3eMHO yckopeHue (10 Toukm)

Yacr 1. 3a na ce onpenenu qpI00YMHATA HA KIAJCHEI, B HETO C€ IyCKa KaMbK Oe3 HadaiaHa
ckopoct. Crnen t = 3 s ce yyBa Kak Tod JocTura apHoTo. Onpeaenere IpI00YMHATA HA KilaJeHena
h, ako CKOPOCTTa Ha 3ByKa € Vs = 330 m/s. 3emHoTO yckopenue e g = 9,81 m/s?. (3 Toukm)

Yacr 2. B 6mmusoct A0 3€MHAara MOBBPXHOCT 3C€MHOTO YCKOPCHHEC MOXKE Hda CC€ IIpHUEMC 3a

c
noctosiHHO. Ha ronemu pascrosiHus obade To HamalsiBa criopen 3akoHa gg(r) = r—f, kbaeto Cg e

KOHCTAaHTHa BCJIIMYHMHA, 3aBUCCIIA OT MacaTa Ha 3eMHTa, a r € pa3CTOAHUCTO IO HCHTHPA HA 3emsTa.

a) Onpenenere koHctaHTara Cg, B3UMaWKH TpenBuj, 4e paauychT Ha 3emsita € 6400 km, a
YCKOPEHHMETO Ha HUBOTO Ha 3eMHara MoBbpxHocT € gp(Rg) = 9,81 m/s?. (1 Touka)

6) .HYHHOTO YCKOPCHHUE 3aBUCU OT pa3CTOAHUCTO O HCHTHPA HA .HYHaTa IO ChIIHA HAYHUH KAaKTO
C

3eMHOTO gMm(T) = T—Z’, HO ¢ pasnuuHa koHcraHta Cy. Ilpumemaiikm, 4ye pammycsr Ha JlyHara e

1700 km, a ycrkopeHueto Ha moBbpxHocTTa i € 17% 0T gp(Rf), mpecMeTHeTe KoHCTaHTaTa Cyy.
(1 Touka)
B) [Ipuemaiiku, ue Cy u C) 3aBUCAT MPaBOMPOMNOPIIMOHATHO CHOTBETHO OT Macara Ha 3emsTa

mg
mg u Macara Ha Jlynara m,;, HaMepeTe CbOTHOLIEHUETO p— (1 Touka)
M

r) Pascrosuuero 3emsa-JIyna e R = 384000 km. Ha xakBo paszcrosiHue R' ot 3emsTa ce Hamupa
00€KT, BbpXy KOWTO CHIIUTE Ha TexecTTa Mexay Jlynara u 3emsra ce ypaBHoBecsiBar? Harpasere
YEepTEK. (4 TouKn)

C
YobTBaHe: d)opMleaTa Ir (T') = r—f BaXU CAUMHCTBCHO OT 3€MHATAa IMOBbPXHOCT HArope, T.¢. HEC U

BBB BBTPEUIHOCTTA HAa 3eMATA.

Yenemno npeacraBsine!



MHWHUCTEPCTBO HA OBPASOBAHHMETO 11 HAYKATA
HAIIMOHAJIHO MMPOJIETHO CBbCTE3AHHUE 110 ®U3UKA
rp. Cannanckuy, 15 mapt 2014 .

Pemenust Ha Temara 3a 9. Kiaac

3apava 1. EnekrpoctaTtuka (10 TO4KM)

Yacr 1.

a) bposrt enekrponu ce Hamupa o Gopmynara

Q = Ne, KbJIETO € € CJIEMEHTAPHUSAT 3apsij] Ha €JIEKTPOHA. (0,5 Toukm)
Q 2,4.1073¢C

N==~=-"—"——=15.10%°, (0,5 Toukm)
e 1610719

0) Bparara e enekTpoHeyTpaiHa, 3a110To € CBbp3aHa ChC 3eMsTa. JlokocBaiiku 51, Enena it npenasa
3apsiga cd, OKaTo ce HeyTpaiausupa. ToBa ce ycelna KaTo JeK TOKOB yJap U MOHSIKOra MOXe Ja ce
BUJIM JIEKA UCKpA. (1 Touxa)

B) Tok®T ce onpenens mo Gpopmynara

-3
[=2=2219"C_g61073A (1 Touxa)
t 0,25s

Yacr 2. Koraro BTOpHUST KOHJIEH3aTOP CE€ CBBPKE KbM IIBPBUS, 3apSAIbT B CHCTEMATa 0CTaBa
nocrostHeH. To# ce onpenens o Gopmynara q = CU;. (0,5 Toukm)
KanauuTersT Ha cuctemara oT aBa konaensaropae C'' = C + C'.

TBi1 KaTo 3apsAIBT € HEPOMEHEH,

q=CU, =C"U,=(C+CHU, (0,5 Touku)

C ToBa 3a BTOpHs KOHJICH3ATOP C€ MOJTy4aBa

C' = C(U;]—Uz) (0,5 Touxwu)
2

C' =0,1pF. (0,5 Toukm)

Yacr 3.

KoHzieH3aTopbT MOXE Aa ce pa3mIexkaa KaTo CUCTEMA OT JIBa YCIIOPENAHO CBBP3aHU KOHJIEH3aTopa ¢
kanauuretn C; u C,, KakTo € moka3aHo Ha ¢ur. 1. C; e cuctema OT J1Ba MOCJIEA0BAaTEIHO CBbP3aHU
KOHACH3aTropa, Karo CAUHHUAT OT TAX HC ChbABPIKA JUCIICKTPUYHA IJIaCTHMHA U UMa KallalluTCT C 3, d
APYTUAT € HU3LAI0 3allbJIHCH C OUCIICKTPUK W HMa KallalluTeT C4. ExBuBajenTHara cxema ¢
noka3aHa Ha ¢ur. 2. [IpaBunHa cxema+o0OsiCHEHUE. (1 Touxa)

C;.C, Ca Le

C

Que. 1 DQue. 2



Onpenens{Me KalmalfuTCTUTEC HAa KOHACH3ATOPUTC IMOOTACIIHO. KaHaLII/ITeT"bT Ha KOHJCH3aTropa 0e3

805
AUCICKTpHUYHA IUIaCTUHA € C = 7

C, = TE = g (0,5 Toukn)
S
C; = %2 =C (0,5 Touknm)
2
EEoo
C,h=—7%=¢eC=2C (0,5 Toukwm)
2
L=y (0,5 Toukn)
€, C3  C4
€= EC (0,5 Toukn)
Co=C; +C, (0,5 Toukn)
Co=5+2C=2C=07pF. (1 Touxa)

3apava 2. 3apsav B rpaButauuoHHo none (10 To4ykn)

a) Cunara Ha ombBaHe Ha HuIkara T e paBHa 1O rojJICMUHA W HPOTHBOIIOJIOKHA IO ITOCOKa Ha
CHJIaTa Ha TCXKECTTa G, KOATO HeﬁCTBa Ha TOITYCTO

T=G=mg (0,5 Touxm)
T = 0,0098 N. (0,5 Toukn)
0) Cunara Ha ompBaHe Ha HuIIKarta € 0, T.e. cujara Ha TexecTra U cuwiara Ha KyioH, ¢ kodTo
BTOPOTO TOMYE MY JIeHCTBa, C€ ypaBHOBECSBAT. (0,5 Toukn)

ToBa o3HauaBa, ye JABETE TOMMUYETA CE OTOIBCKBAT, T.€. 3apAIBT HAa BTOPOTO TOITUYE € ChC CHITUS 3HAK
KaTo Ha MMbPBOTO — MOJIOKUTEJIEH. (0,5 Toukm)

B) Cunara Ha orrbBaHe Ha Humkara € 0, ako

G=F; (0,5 Toukn)
2
G = % (0,5 Toukn)
k
H=gq \/; (0,5 Toukn)
H =0,096 m (0,5 Touxm)

r) O3HayaBame Tonuerara ¢ 1 (Haii-ropHo), 2 (cpenHo) u 3 (Hail-107HO).
3a CpeIHOTO TOMYE BaXH
G + F}* = F23. (0,5 Toukn)

3a 1a MOXKe cujlaTa Ha OITbBaHe Ha JoiHara Humka Aa € 0, e HeoOXomouMo ITOHE eaHa Cujia JIa
JieificTBa Harope, T.e. TO c€ OTONBCKBA OT Hal-AOMHOTO Tomue. ToBa O3HadaBa, 4e HAM-TOTHOTO
TOITYE € ChC ChIIUA MO 3HAK 3aPAJT — MOJOKUTEIIEH. (0,5 Touxm)

Taka YPaBHCHUCTO HAa CUJIUTC HA CPCAHOTO TOIIHEC €

2 kQgq

G + "hiz 1 (1 Touka)

3a Hali-TOPHOTO TOITYE BaXH:

G = F}* + F2, (0,5 Toukn)



TBU KaTo 3HacM, 4€ CHJiaTa Ha OIIbBAHC HAa HUIIIKATa € 0. YPaBHeHI/IeTO MOXKC 1a CC MPCACTAaBH KATO

_ ka® |, kQq
G = 7t o (1 Touka)

Cren u3BaKJIaHe Ha IBETE YPABHEHHS €IHO OT JPYTo M Mpeodpa3yBaHe ce MoyvyaBa
72
Q= =4 (2 Toukm)

Q = 1,44 uC. (0,5 Toukm)

3agaya 3. CBoOoaHo nagane u 3eMHO0 yckopeHue (10 Touku)

Yacr 1. BpemeTo 0T MOMEHTa Ha IMyCKaHE Ha KaMbKa JJ0 MOMEHTA, B KOWTO TOM ce uyBa Ja yaps
JBHOTO Ha KJaJIeHela, MOXKe /1a C€ pa3MIeXk/1a KaTo CyMa Ha JIBE BpeMeHa:

t1 € BpEeMeTO Ha TaJjaHe Ha KaMbKa JI0 TbHOTO

t, € BpeMeTo, He0OOXOMMMO Ha 3BYKa Jla CTUTHE OT JIbHOTO Ha KJIaJeHea 10 BbpXa My.

t=t +t,Te. ty,=t—t.

[TepBO pasmiexaamMe CBOOOTHOTO MajaHe Ha KaMbka. BpemeTo Ha majaHe ce onpeaess ot
dbopmynara

tZ
h = ng. (0,5 Touku)
Bropoto aBmxeHue e ToBa Ha 3ByKa. To € paBHOMEPHO U ce omnpenaess no Gopmynara
h = vgt, = vs(t — ty). (0,5 Toukn)
ToBa BOAM A0 YpaBHEHUETO
gt

o= vs(t — t;), KO€To ciea nmpeodpasyBaHe MOXKE Jla Ce MPEICTaBU KaTo

gt? + 2vgt, — 2vust = 0. (0,5 Toukm)
Tosa YpaBHCHHUEC UMa ABC PCUICHUAA,

—vst [vE+2gt
t1’2 _ Vst |[Vs+2glvsg

1 , OT KOUTO OUCBUAHO €AHOTO € C OTpUIATCIIHA CTOMHOCT U HAMa CI)I/IBI/I‘IGH

g
CMUCBII. (0,5 Toukn)
—vg+ ’v§+2gtv_q
Bropoto pemenue e t2 = —,——— =288s (0,5 Toukwm)
2
3a Hero Hamupame h = % = 40,6 m. (0,5 Toukn)

Anmepnamueno pewenue

Bpemero or MOMEHTa Ha ITycKaHe Ha KaMbKa JJO MOMEHTA, B KOMTO TOM ce 4yBa Ja yapsl JbHOTO Ha
KJIaZICHEIIa, MOXKE J1a CE pa3IIek/1a KaTo CyMa Ha JIB€ BPEMEHA:

{7 € BPEMETO Ha NaJjaHe Ha KaMbKa J10 JbHOTO

t; € BpeMeTo, He0OOXOMMO Ha 3ByKa Ja CTUTHE OT JBHOTO Ha KJaJIeHela 10 BbpXa My.

Bpemero Ha pasnpocTpaHeHHe Ha 3ByKa MOXKE J1a ce MpeHeOperue, Thil KaTo € MHOT'O MAJIKO B

CpPaBHEHHUE C BPEMETO HA 1aJJaHE HAa KaMbKa. (1 Touka)
tZ
h= gz—l = 44,1 m. (1 Touka)
h
3BYKBT U3MHUHABA TOBA PA3CTOSIHUE 3a £, = = 0,13 s. (0,5 Toukn)
S

ToBa BpemMe € MHOTO MO-MaJKO OT BPEMETO Ha MajaHe Ha KaMbka U MOXE Ja ce MpeHeOperHe,
3aII0TO TpelIKara Mpu U3MEpPBaHETO OW OWiIa OT ChIIUSA TMOPAIBK, aKO TO CE€ W3BBPIIBA IO HE
0COOCHO MPELU3eH HAauWH, HAPUMED C PHYHO YIPABISIBAH CEKYHAOMEP WJIM  aKo Ce  B3eMe
MpeJBUJ, Y€ 3€MHOTO YCKOpEHHE BapHpa B 3aBHCHUMOCT OT MECTONOJIOKEHHETO U reorpadckara
LIMPHUHA. (0,5 Toukm)



Yacr 2.

a) Ha noBbpxHOCTTa Ha 3emsATa

c

9e(Rg) = R_g => Cg = ge(Re)RE (0,5 To4KmM)

Ce = 4,02.10* m3/s2. (0,5 Touxm)

0) [lo chuIvsa HAYMH KAKTO B TIOJTOYKA a),

Cy = gu(Ry)R%y = 0,17.9,81 m/s?.2,96.10m = 4,8.102 m3 /s?. (1 Touka)
mE _ CE _g38 (1 Touka)
mpy Cym

r) Cwinre Ha TexxecTTa Ha JIlyHara u Ha 3emsiTa, KOUTO JACHCTBAT HA AJICH 00EKT, ce
YPaBHOBECABAT, KOTATO Jr = - (0,5 Toukn)

Pascrosuero 10 3emsra € R', a ToBa no Jlynarae R — R'.
ge(R) = gu(R—R")
Cg

Cy .

R RoR)? (0,5 Toukn)
Crnen mpeobpasyBane

(CE - CM)RIZ - ZCERR, + CERZ = 0. (0,5 TOLIKI/I)
Tosa YpaBHCHHEC UMa ABC PCUICHUAA,

R',, = CER+\/(CER)2—(Cg—Cp)CER? _ CeR+/CMCER (0.5 oK)

) CE—Cm Ce—Cm

R'; = 0,90R = 3,46.10° km (0,5 Touku)
R, = 1,12R = 4,31.10° km. (0,5 Touku)

Broporo pemieHne Ha ypaBHEHHETO ce Hamupa ,,3aa’ JlyHara oT miegHa Touka Ha 3emsTa. Tam
CUWJINTE Ha TexecTTa Ha JIyHara u Ha 3eMsaTa ca paBHM, HO JIEWCTBAT B €HA U ChIIA TOCOKA, T.€. HE

ce ypaBHOBecsaBaT. DU3MYHO PEIIECHHE € €MHCTBEHO R';. (0,5 Touxm)
[IpaBunen yeprex. (0,5 Toukn)
Ry
>
>
R>

AN

E }

\ /

A 4

>
3ems R JNlyHa

Due. 3



MWHWCTEPCTBO HA OBPA3OBAHUETO N HAYKATA

HauvnoHanHo nponeTHo cbcTe3aHne no pusmka
rp. CanpaHcku, 15-16 mapt 2014 .

TEMA

3a 10. Knac

3agaua 1. Bapucrop. Bapucmopsm e nosiynpo80OHUKO8 esieMeHm, KoUmo NpoMeHs C80-

) emo conpomusJ/ieHue 8 3agUCUMOCM OM NPUJIoKeHOMOo My HanpexeHue. Bapucmopu ce

/‘ 5 u3no/1386am 34 3aWUMA HA e1eKMPOHHU CXeMu Om BUCOKO HAanpexeHue (N0-8UcCoOKo om
/ MAakcuMasiHomo, Ha Koemo cxemamad e npedsudeHo 0a pabomu,).

Enn n Cawo mn3cneagsat B yuebHaTta nabopatopura BoATaMrnepHaTa XapaKTeprucTuka Ha BapucTop

(3aBMCMMOCTTa Ha TOKa Mpe3 BapuUCTopa OT NPUIOKEHOTO HanpexeHue). Pesyntatute ca nokasaHu Ha
rpadurkata ot ¢ue. 1.

(Fpagukama e Ha omoeneH aucm, Kolimo mpa6sa 0a NpusIoKume KoM peweHuemo Ha 3adayama.)

CobwmAaT BapucTop B e cBbp3aH B enekTpmnyeckata Bepura, YnaTo Cxema e rnokasaHa Ha ¢ue. 2. B
HeA eneKTpOHHATa CXema, KOATO TpsabBa Aa O6bae 3aluTeHa, € 3aMeHeHa C KOHCYMaTop C MOCTOAHHO
cbnpotusneHune R,. MNMpennasutenar 1 npekbcBa BepuraTa, KOrato TOKbT Npe3 Hero JOCTUrHe CTOMHOCT
|2 =4 A. MakcmanHoTO JoNYyCTUMO HarnpeXkeHne BbpXy KoHcymaTopae U, =9 V.

n

Qwr. 2. Qwr. 3.

A) OnuwweTe (KaueCcTBEHO) KaK Ce N3MEHA CbMPOTMBIEHMETO Ha BapncTopa npu yBennyaBaHe Ha
NPUIOKEHOTO KbM HEro HanpexeHue. AKO yBenmyaBame enekTpoaBMKeLOoTO HanpeXeHre Ha N3TOYHU-
Ka, Bb3MOKHO N € la AOCTUIHEM B TO31 ciyyai (¢pue. 2) MaKCUMaNHOTO JOMYCTUMO HamnpeXeHne Bbpxy
KOHCymaTopa? (2 mouku)

3aMeHAMe npegnasuTena ¢ Pe3ncTop C NOCTOAHHO CbhpoTueieHne R = 6 Q). KOHCyMaTopbT nma
NOCTOAHHO cbnpoTmBneHne R, = 10 Q (¢gue.3.) BbTpewHOTO CbNpoTMBIEHNE Ha N3TOUYHMKA Ce NpeHe6-
persa.

B) Heka HanpekeHMeTo BbpXy KOHCyMaTopa e U = 6 V. OnpegeneTe HanpexeHneto U, 1 ToKa I,
npes BapucTopa, Toka / npes pe3nctopa 1 eNneKTpoABUXKELLOTO HanpeXeHne € Ha U3TOYHKKA. (3 moyKu)

B) EnekTpoaBmKeLoTo HanpeXkeHre Ha M3TOYHMKA HapacTBa U cTaBa &, = 2E€. Onpepgenete Han-
pexeHneTo U Bbpxy KOHCymaTopa 1 ToKa I, npe3 Bapuctopa. (5 mouku)

3apaua 2. CBeTAMHHU Nbun. CBET/IIHEH NTbY € HaCOUYEeH NepneHaNKYNAPHO Ha OCHOBaTa Ha CTbKNEHO
nonykbnbo ¢ paguyc r =2 cm 1 naga noj brbi a Bbpxy chepuyHaTa My NOBbPXHOCT (¢ue. 4). NokasaTe-
NAT Ha NpeyvynBaHe Ha CTbK/IOTO e N = V2 . Kbn6oto e BbB Bb3ayxa (n, = 1). [locTponTe No-HaTaTbLUHMWA
X0 Ha NbYa, KaTo aprymeHTMpaTe U nogkpennute C AOKasaTeNncTea NoCcTpoeHneTo. Pasrnepgante Tpu cny-
yas:


http://bg.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D1%83%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D0%BD%D0%B8%D0%BA
http://bg.wikipedia.org/wiki/%D0%A1%D1%8A%D0%BF%D1%80%D0%BE%D1%82%D0%B8%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5
http://bg.wikipedia.org/wiki/%D0%95%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE_%D0%BD%D0%B0%D0%BF%D1%80%D0%B5%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5

A) a < 45° (2 mouku) Bb) a =45° (1 mouka) B) a > 45° (3 mouku)
E

Qur. 4. ®wur. 5.
3abenexka: B nodycnosua A) u b) He ce pasanexda ompaxeHuemo.
N NepneHAnKyNApHO Ha OCHOBaTa Ha CbLLOTO CTbKAEHO NONYyKbAOo Naga ycnopeaeH CHom oT
nbum (¢pue. 5). Onpepenete paguyca R Ha CBETNIOTO NETHO, KOETO Lie ce Habniogaea Bbpxy ekpaHa E, pas-

NONOXeH Ha pa3cTosHne L =5 cm oT yeHTbpa O Ha KbnboTo (ue. 5). (4 moyku)

3apaua 3. UHTepdepeHuuna oT ABa npouena. MOHOXpOMaTUYHA CBETAIMHA C Ab/IXKMHA HA Bb/Ha A Naja

nepneHanKynApHO BbPXy eKpaH C iBa TECHU ycnopeaHu npouena S, 1 S,, pa3nonoXeHu Ha pa3cToaHne

d envH oT apyr. Bbpxy oThaneuyeH ekpaH, NoCcTaBeH Ha pa3cToAaHue L oT npouenute (L >> d), ce Habnto-
[aBa nHTepdepeHUHa KapTuHa (¢uea. 6).

E | A) [loKaxkeTe, ye 3a TOUKa, KOATO Ce HamMmMpa Ha
/\_’ S I pa3cTosHue y << L oT ueHTbpa O Ha eKpaHa, pa3nukara
1
_’d/zT I Y 8 xofoBeTe Ar Ha NbynTe OT ABaTa npotena e Npuoénu-
. (o) d
_>di2| 5/ 3UTeNHO paBHa Ha Ar=r, —I, = Iy . (2 moyku)
2
— < > X
L MonesHa popmyna: 1+ x z1+5 npnx<<1.
Qur. 6.

B) MNpuemerte, ue 3a HTepdepeHYHaTa KapTnHa 61130 4O LeHTbpa Ha ekpaHa (y << L) pa3nukarta
d
B XO[OBeTe Ha NHTepdepupallute BbaHN € Ar=r, —r, = Iy N nonyyeTe 13pas 3a pPa3CToAHMATa Yy OT

ueHTbpa O Ha eKpaHa, Ha KOWTO Lie ce HabnaaBaT NHTEPPEepPeHUYHN MaKCMMyMKX (CBETNN UBULA) U VH-
TeppepeHYHN MUHUMYMU (TbMHW UBULM). (2 MOYKuU)

Hekal=4m n d=0,2 mm.

B) Konko HaHOMeTpa e Ab/KMHaTa Ha BbJIHaTa A Ha CBETNIMHATA, ako UHTeppepeHeH MakCUMyM OT
yeTBbPTU NopAabK (M =4) ce HabnogaBa Ha Pa3CToAHME y = 4 CM OT LieHTbpa Ha eKkpaHa? (2 mouyku)

N OnpepeneTte pa3ctoaHneTo Ay Mexay ABa CbCeHN MakKCMMyMa U KOMeHTUpanTe pesynTarta.

(2 mouku)

) MNepneHanKynAapHO Ha ABaTa npoLlena naga CBeT/IMHA, KOATO € CMeC OT [iBe MOHOHOXPOMaTUNY-
HW BBAHN C AbJIKMHM Ha BbAHaTa A; = 550 nm n A, = 450 nm. BcAka Bb/iHa Cb3aaBa BbpXy eKpaHa CBOA
UHTepdepeHyHa KapTrHa. Ha KakBO Hall-ManKo pa3CcToAHMe y OT LieHTbpa Ha eKpaHa ce Hammpa CBeTna
MBKMLA OT efHaTa MHTepdepeHYHa KapTMHa, KOATO CbBMaja C LUBeTHa UBMLA OT BTopaTa UHTepdepeHUHa
KapTuHa? AprymeHTMpanTe KOPEKTHOCTTa Ha NonyyYeHns pesynTarT. (2 moyku)



Is, AA
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[ —
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Brumanue! lMpunoxeme epagpukama kem Bawama nucmeHa paboma.



MWHWCTEPCTBO HA OBPA3OBAHUETO N HAYKATA

HauvnoHanHo nponeTHo cbcTe3aHne no pusmka
rp. CanpaHcku, 15-16 mapt 2014 .

PELULEHUA N YKA3AHUA

KbM TemaTta 3a 10. Knac

3apaua 1. A) BontamnepHaTta xapakTepucTka Ha BapucTopa e HenvHenHa. [pyn mankn HanpexeHus
npes Hero NPakTMYeckn He Teye TOK, KOETO 03HayaBa, Ye CbNPOTMBIEHNETO Ha BapuCTOopa € MHOrO ro-
nAmo. Korato HanpexeHneTo BbpXy BapncTopa HapacTBa, HErOBOTO CbNPOTUB/IEHNE HaManABa U TOKbT
3anoyBa 6bp30 Aa HapacTBa. [py ronemm HanpexeHWa CbNPOTMBIEHNETO Ha BapuUCTOpa CTaBa MHOTO
ManKko - TOW fiaBa ,Ha KbCO" KOHCYMaTopa, KbM KOWTO € CBbpP3aH YCNOPEeaHO. .............. 1 mouka

Is, A

OT ¢hue. 1 onpepensame, Ye Npes BapucTopa Teye ToK 4 A npu

HanpexeHue 8,5 V. CnenoBaTesiHO NPEKbCBAYBT Lie NPEeKbC-

HE Bepurata npean a € AOCTUrHato MaKCMMalIHOTO Aonyc-

TMMO HanpexeHwune 9 V Bbpxy KOHCymaTopa..... 1 moyka

Bb) HanpexeHuneto Bbpxy Bapuctopa e U, =U =6V

(YCNOPEeAHO CBBP3BAHE)....eeneeeneenneneenneannenn. 0,5 moyku

Ot rpadukara (¢ue. 1) onpenename, ye Npu HanpexeHne 6 V

vd

npes BapucTtopa Teye ToK

N le=04A 0,5 moyku
3 ToKbT npes pe3ncropa e
f V)
N [=—+=TA 1 mouka
RO
J
N
N\
5 10 15 UB,>V
Qur. 1.
EnekTpoaBmKelwoTo HanpeXeHne Ha N3TOYHNKa e
E L e O P 3 N 1 mouka

. U
B) B to3m cnyyvait €, =Rl + U, =R(=2+1,) + U, , OTKbleTO 13pa3ABame TOKa Npe3 Bapucropa

1T 1
IBBzi— U 1 moyka
R (R, R

0

B ToBa nuHeliHO ypaBHeHMe UMa aBe HenssecTHu (U, u Iy). Hne pasnonarame c rpaduika Ha 3aBu-

cumocTTa lx(U,) n 3aToBa TpAbBa fa pewnm 3agayata rpadpuuHo. Noctpoasame rpaduka Ha nonyyeHata

NVHerHa 3aBUCMMOCT. Ta e npaBa nuHuA: Nnpn Ug=0 |, :%: 4A;npnlg=0 Ug=15V.

MpaBaTa MMHMA € MOKA3aHA HA QOU2. 1. uiuuitiiiiii i e 2 MmoyKu
TbpceHOTO pelleHre e NpeceyHaTa TOUKa Ha ABETE TPAPUKN. .....o.vvvvininininnnnnnn. 1 mouka
HenHunte KoopanHatncaUg=75Vnlg=2A.



CnepoBaTtenHo Npuv enekTPOABMXKELLO HanpeXKeHne Ha N3TOYHMKA &, = 24 V HanpeXXeHNeTo Bbp-
Xy KOHCYMaTOpa e U= Ug =75V, .o 0,5 mouku
A TOKbT MPE3 BAPUCTOPA € fg= 2 A ottt e e e aaees 0,5 mouku

. 1
3apayva 2. A) OT paBeHCTBOTO sina., =— ONPeAensaMe rPaHNYHYA brbl HA MbJIHO BbTPELHO
n

OoTpaxeHuve: a., = D 1 mouka
Mpva<a,,T.e. Npya < 45° MbybT ce Npeuynea oT chepnyHaTa NOBbPXHOCT

N HANYCKA KBAOOTO ((DUR. 2) .. eneneeineeet et e e ettt e eenees 1 mouka
B) Mpu a = a,, = 45° TbUbT ce NAb3ra No chpepryHaTa MOBLPXHOCT (Pue. 2) ............ 1 moyka

B)Mpna> a, (a> 45°) AbyUbT NpPeTbpnABa HEKONKOKPATHO (MHOFOKPaTHO) Mb/IHO BbTPELLHO
oTpaxeHue oT chepmnyHaTa MOBBPXHOCT, MPeYyrBa Ce OT M0CKaTa NOBbPXHOCT Ha nonycdepata 1 A
R LY H (o0 -2 1 mouka

Bcnyku brnv Ha nagaHe n oTpa)keHne ot chepmnyHaTa MOBBPXHOCT Ca PaBHM Ha a ... 0,5 mouku

L E

o
N
Qur. 2. Qur. 3.
90° +a
BposT Ha oTpaxeHuATa e k =1gAnarta yacT Ha YNCNOTO T80° —ag 0,5 moyku
-20

JIbubT Naga BbpXy M0CKaTa MOBbPXHOCT Ha MONYKbI6OTO NoA bron y. OT uepTexa ce BUXKAa
(¢pue. 3), ue B > a > 45°. CnepgosatenHo y = 90° - B < 45° T.e. brb/bT Ha NajjaHe e No-MabK OT rPaHNYHIA

BrbJl. 3aTOBA TbYDT HAMYCKA MOMYKDBIIOOTO «..veuetinttenitiietet ettt ettt eeneeeeneeeeenens 1 mouka
I') NMopaan MbAHOTO BbTPELLHO OTPaXKeHMe OT NONYKbAOOTO Lie N31A3aT CamMo NbUnTe, KOUTO Na-
AaT BbpXy ChepuyHaTa My MOBBPXHOCT MOA BIbA A< A, =45% . ..o, 1 mouka
PagnycbT Ha cBETNOTO NETHO ce onpeaens oT Nbya, Nagall Mof rpaHNYHNA brbi
A= 0, =457 (DU B) i 1 mouka

Ot uepTexa Ha ¢ue. 4 onpeaensive:
OM=r\2; R=NO,=MO,=L—rv2 72,2 CM..oveiiiiiiiiiieeiiiiiee e 2 mouKu



3apaua 3. A) Ot gBaTa NPaBObIb/IHY TPUBIbIIHMKA Ha (hu2. 5 n3pasaBame pa3CToAHUATA F, U T,y:

g P
—> r
A s, ! y
_>d/21 //rz
dr2 0
—)
S2
- L
Qwr. 5.
2
r=+LC+(y—d/2) zL(1+M);
22 s e 1 mouka
r =+l +(y+d/2) zL(1+M).
2L
PasnukaTta B xooBeTe Ha ABeTe BbJIHU €
2 _ 2\ g e 1 mouka
Ar=r—r zL+(y+d/2) B L+(y d/?2) :g
2L 2L L
d
B) Ar=r,—r, :Iy =m\A (M=0,%1,£2,...) - yCnoBUE 32 MAKCUMYM .............. 1 mouka
d 1
Ar=r,—r, =Iy:(m+5)k (m=0,%1,£2,...) - ycnoBue 3a MUHUMYM ............ 1 moyuka
d
B) A S Y e 1 moyka
mL
Y 010 1 11 o o TP 1 mouka
AL AL AL
N Ay = 7Nl (o I o | sy ey [ ol o 1 mouka
y Ym+1 ym ( ) d d d

PasctoaHmneto mexny CBETINTE NBUUN HE 3aBUCK OT Y, T.€. B LLEHTPAJIHATa YaCT Ha €KpaHa NHTeP-

bepeHUHUTE NBMLM Ca PA3MONIOXKEHN Ha e4HAKBW Pa3CTOSIHUA efHa OT Apyra........... 0,5 mouku

Pa3ctoaHuneTto mexay nsnuynTe HapactBa, ako HaManAaBame Pa3CTOAHNETO d Mexay npouenute

W aKO OTAANIeUaBaME €KPAHA (YBENUABAME L) . ..uvureriniretiieeetiieereeieeaenanenanns 0,5 moyku

n) Oor YCNOBNETO 3a MaKCUMYM U3pPa3AaBaMe Pa3CTOAHUATA Y, Ha KOUTO Ca Pa3noJiIoXKeHU CBETNINTE

MBULN Ha ABeTe NHTepdepPeHUYHN KapTUHK:
— m17\’1L . — m27\'2L
ym1 d Y ym2 d *
miL  mL

3a cbBRajawmTe NBULN J

, OTKbAETO MNnojtiydyaBame

m, X, _550nm _11

T N 0,5 mouku
m, i, 450nm 9

n'prl/ITe CbBnafjalin "BNUW Ha ABETE KaPTUHW Ca Pa3NnoSIOoKeHU OT LUEHTbPA Ha €KpaHa

L

Ha pascTosHue y, =

Tl KaTo y, << L, MOXeMm Aa 13non3Bame HarnpaBeHOTO B HaYanoTo NpubnmxeHune 3a
pasfinkata B ONTUYHUTE XOA0BE Ha BbJIHUTE OT ABaTa NpoLiena, OTHaCALLO Ce CaMO 3a LieHTpasnHaTta
=T i) =T o T T T 0,5 moyku



MWHUCTEPCTBO HA OBPA3SOBAHUETO U HAYKATA

HauunoHanHo nponeTHo cberesaHue no pusunka, CaHgaHcku, 15 mapr 2014 r.
Tema 3a 11. - 12. knac

3apaya 1. Maxano.

Janeno e masiko Tonmye ¢ Maca m = 90 g u nosioxuTesneH 3apas q = 0,25 pC, koeTo e okaueHO
Ha T'bHKA Hepa3TerJsiuBa 6e3MacoBa HeNpOBOJfdIlA HUIIKA C Ab/KHWHA [ = 50 cm, KakTo e
nokasaHo Ha ¢ur. 1. Ha pascrosnue d = 31/4 noj ToukaTa Ha OKayBaHe Ha HUILKATa e 3a0UT
Ma/TbK IMPOH, KOMTO OrpaHUYaBa JABUKEHUETO Ha HUILIKATa. B HaYa/IHUA MOMEHT OT BpeMeTo
TOMYETO € OTKJIOHEHO Ha bI'bJ &, COPSAMO BepTHKajaTa U OCTaBEHO Jia Ce ABUXU CBOOOJHO.
llpuemeTe, ye 3eMHOTO ycKopeHue g = 10 m/s?, a KOHCTaHTaTa B 3aKOHa
Ha Kysnon k = 9 x 10° N.m?/C2.

a) HamepeTe pa3cTosiHMETO a MeXJy KpPaHHOTO JIIBO NOJIOKEHHUE
Ha TONYETO U KParMHOTO MYy JSICHO IOJIO)KEHHe IO BpeMe Ha HeroBOTO
JIloJIeeHe, ako bI'bJbT &g = 30°. [2 T.]

6) Heka MaxasioTO e OTKJIOHEHO Ha /1aJleH MaJI'bK bI'bJ . KaTo 13-
TOJI3BaTe, Ye 32 MaJIKM BbIJIM cosa =~ 1 — a?/2, HaMepeTe bI'bja 3, KOWTO
CKJIIOYBA [0JIHAaTa 4acT Ha HUIIKATa C BepTHUKaJaTa, KOraTo TOMYeTO € B
KparlHO JISICHO noJioxeHue. [1 T.]

®ur. 1 B) Ha kosiko e paBeH nepuoabT T Ha MaJIKUTE TPENTEHUS HA CUC-
TemarTa? [2 T.]

r) Ha nupona e npugazeH nosuoxureseH 3apsag Q = 0,5 pC. Kato npuemeTe nupoHa 3a
TOYKOB 3apsi/i U U3MOJI3BaTeE, Ye 3a MaJIKH bIVIM Sin & & o B paZjdaHu, onpejesere nepuoja T’
Ha MaJIKUTe TPeNTeHUs B TO3U ciay4dail. [5 T.]

3agava 2. EneKrpuyecka sepura.

R4 R,
K1 K2 A
a5 | 1¢
| |
r |
"
E Qur. 2

EnexkTpuyeckaTa Bepura Ha QUI. 2 € CbCTaBeHa OT TPU PE3UCTOpPA CbC ChIPOTHUBJIEHUS
Ri=1Q, R, =2, R; = 3(), koHzeHzatop ¢ kKanayuteT C = 2 pF, U3TOYHUK Ha eJIeKTpoO-
JIBIKeL0 HanpexxeHue € ¢ BbTPEIIHO cblipoTuBaeHue r = 0,5 (), ujieasieH amnepMeTbp U JiBa
npeBkatoYBaTesis K1 u Kz2. B Haya/iHMA MOMEHT M JiBaTa KJo4a ca oTBopeHU. Ciel KaTo cMe
¥3yaKaJu Jia Clipe Jia Teye TOK Mpe3 KOH/eH3aTopa, e U3MepeHo, 4e 3apaabT my e ¢°° = 9 uC.

a) HamepeTe rosieMrHaTa Ha eJIeKTPOABUKeL[0TO HanpexeHue E. [1 T.]

6) Kuarousbt K1 octaBa oTBOpeH, a K2 ce 3aTBap#, cjieJ, KOeTO ce U34aKBa Jja MUHE [10-
CTaTBbYHO ABJr0 BpeMe, 3a Jia He IPOTHYA TOK Npe3 KoHZeH3aTopa. Kakso e nmokasanueto 1°€
Ha aMnepMeTbpa Torasa? Kosiko e 3apaabT Ha KoHeH3aTopa q°¢? [3 T.]

B) PasrsepaiiTe cutyanusaTa, B kosTo kjaw4bT K1 e 3aTBopeH, a Kz e orBopeH. Ciep
KaTo e MHMHAJIO JOCTaTb4YHO J'bJIFO BPEME, 3a [la He Teue TOK IIpe3 KOHJeH3aTopa, OnpejeseTe
Toka npe3 amnepmerbpa I°C. Ha kosko e paBeH Torasa 3apabT Ha KoHeH3aTopa q°? [3 T.]



r) Heka u ABaTa KJ0Ya Jja ca 3aTBOpeHU. HaMepeTe mokasaHMeTO Ha aMIepMeTbpa
1°C u 3apaja Ha kongensaropa g, cies kKaTo e MMHaIO JOCTATBHYHO ABJITO BpeMe, Taka de
npe3 KOHJeH3aTopa Jia He Teye TOK. [3 T.]

3agaya 3. poTOH B MarHUTHO none.
y

@ur. 3 ®

Illpoton ¢ maca m = 1,67 X 10727 kg u 3apsazg e = 1,6 X 1071° C ce Hamupa mbpBOHAYaAIHO Ha
rpaHyIiaTa Mexay JBe 00J1acTH, B KOUTO MMa MOCTOSSHHM MarHUTHU MOJIeTa C MPOTUBO-
MIOJIOXKHU MOCOKH, KaKTO e Mmoka3aHo Ha ¢ur. 3. [o/leMHMHHUTe HA MarHUTHUTE MHAYKIIMU Ha
noJsietata ca B; =10 mT u B, = 15 mT. IIpoTtonbT uMa ckopoct v = 10 km/s, HacodyeHa
neprneHUKYJISPHO HA FPaHUIIATA.

a) HaueprailiTe TpaeKkTopusiTa Ha NPOTOHA B JIBETE 06J1aCTH. [2 T.]

6) OmnpepnesneTe KOOPJAUHATUTE X; U X, HA 'bPBUTE JIB€ NIPECEYHU TOUKU HA MMPOTOHA C
rpaHuyara. [3 T.]

B) HamepeTe cpesiHaTa CKOPOCT 7, Ha MPOTOHA MO X-HaNpaBJieHUeTo. [3 T.]

r) Heka MarHMTHOTO mHoJie B Jl0JIHaTa 00J1acT JAa 6bJe CbC CbhlljaTa OCOKA KaToO B
ropHata o6Jsiact. KakBa 1ue 6bJle rojieMHMHaTa Ha CpeJHATa CKOPOCT U, Ha MPOTOHA MO X-
HalpaBJIEHUETO B TO3U ciay4au? [2 T.]



MWHUCTEPCTBO HA O6PA3SOBAHUETO U HAYKATA

HauunoHanHo nponeTHo cberesaHue no pusunka, CaHgaHcku, 15 mapr 2014 r.
PeweHua Ha TemaTa 3a 11. — 12. knac

3apgava 1. Maxano.

a) OT 3akoHa 3a 3alla3BaHe Ha MeXaHW4YHaTa eHeprus cjejiBa, ye
lcosay =d+ (l—d)cosf [1 T.], kbaeTo e BrbJABT, KOUTO CKJIOYBA
JIOJIHAaTa 4aCT HA HUIIKATA C BepTUKaJIaTa MPU KPANHO JISICHO MOJIOXKEHHE
Ha TomyeTo (BW ¢ur. 1). PascTosiHMeTO a MexXJy KpaumHOTO JIIBO
MOJIO’KEHHWE Ha TOMYETO U KPAaWHOTO MY JISICHO IOJIOXKEHHE TI0 BpeMe Ha
HEroBOTO JIBHKEHHE € paBHO Ha a = [lsinay+ (I —d)sinf = Ilsinay +
JIZsinZay — 2ld(1 — cos @) = 0,36 m. [1T.]

6) HsmoszBame, 4ye ypaBHeHueTo l[cosa =d + (I —d)cosf npu
MaJIKM ‘bIyn ce npespbuma B la? = (I — d)B? [0,5 T.], oTKbAETO Ce mosy-
yaBa, ye f = a/l/(l —d) = 2a.[0,5 T.]

B) HazisBo oT nmupoHa TOMYeTo ce JtoJiee KaTo MaTeMaTUYHO Maxajo C J'bJDKHHA Ha
HumkKarta | U choTBeTHO nepuog Ty = 2m./l/g, fOKaToO HAAACHO OT MHMPOHA Ce J'bPKH KaTo

MaTeMaTH4YHO MaxaJo C Jb/KMHA Ha HMmKaTta | —d u nepuog TR = 2m/(I — d)/g. [0,5 T.]

TomyeTo HN3BBbpPLIBA IIOJIOBHH II€pHOJ OTJABO HA IMHPOHA W IOJIOBUH IMEpHOS OT,[LHCHO Ha
R

0

s
nupona. [0,5 T.] ToBa o3HayaBa, Yye MEPUOABT HA MaJKUTe TpenTeHus e T == Tt

mfl/g +nf(l—d)/g =% |t =1,05s.[1T]

r) B To3u cnyqan B’b3CTaHOBHBaLL[aTa CUJIa, KOATO JefiCTBa Ha TOMYETO, KOraTo TO €
HaJ/IfBO OT MUPOHA, UMa BuAa F = —(mgsina — kqQ siny /r?).[1 1.] CunycoBaTa Teopema HH
AaBa Bpb3KaTa >= =X, [0,5 T.] Cregosarenno F = —(mg —kqQd/r®)sina. [0,5 T.] B

kqQd
NpUOJIMXKEHUE HAa MaJIKU bIJIM UMaMe KBasuesacTW4yHa cuia F =~ —(mg — a2y & [0,5 T.]

OTMecTBaHETO OT PaBHOBECHOTO MoJIOXKeHHe e npubsausutesHo al. [0,5 T.] T.e. HansABO OT
MMpOHa MaxaJoTO ce /bpXKHM KaTo XapMOHWYeH ocuuiatop c¢ mnepuon Tl =

kqQd
ZnJl/ (de)3). [0,5 T.] OTAsicHO Ha mNHpoHA eJieKTpUYHATA CWJIa € HacoyeHa o

HampaBJieHHe Ha HHUIIKAaTa U CbOTBETHO HsIMa B’bBCTaHOBHBaLLla KOMIIOHEHTa, OT KOETO
cle/iBa, ye JBW)KEHMETO e KaTo B mpeAHaTa nojgrodka: TR = TR = 2n /(I —d)/g . [0,5 T.]

TomnyeTo 0THOBO HN3BbpPIIBA IIOJIOBHUH IIepHrOo/J OTJIABO HAa IMPOHA U MOJIOBUH IMEepHoa OTAACHO.
3a nepuoga Ha MaJIKHUTe TpenTeHud B TO3HU cnyqaf/’l ImoJjy4yaBame

, TV TR kqQd
T :7+7:n\/l/(g—m(f_d)3)+n,/(l—d)/g= 1,165.[1T]

3apgava 2. Enekrpuyecka sepura.
a) Korato ¥ pgBaTta k/ilo4a ca OTBOPEHH, CJej,
3apeXJaHeTo Ha KOHJeH3aTopa BbB BepUraTa HiaMa Ja Tedye
/K1 R, /Kz A HUKaKbB TOK. [0,25 T.] C/iefoBaTe/IHO KPAaHHOTO HaNpeXXeHue
Ha KOHJIeH3aTopa 1e € paBHO Ha eJIeKTPOABUKEI0TO

(o]0}
[ HalpeXXeHue: q— = £.[0,25 T1.] T.e. ro/leMUHaTa Ha €JIEKTPO-

O
JIBIDKELOTO HaNpexxeHue e € = =4,5V.[0,5T.]

dur. 2



6) B To03u cay4yall HsIMa Aa Tedye TOK Npe3 ropHus JjisaB pe3uctop. [0,5 T.] [lokazaHueTo
& qOO
Ry+R3+r  C(Rp+R3+7)
KOH/JIeH3aTopa lie 6bJile paBHO Ha HallpeXeHHWeTO BbpXy ropHUs JeceH pesucrtop. [0,5 T.]

Ha aMmepMmeTbpa Lie 6bje [9¢ = = 0,82 A. [1 T.] Hanpexxenueto Ha

00
CbOTBETHO 3apsAAbT Ha KOH/leH3aTopa Lie 6bae q°¢ = CIOCR, = Rq+—RRir =3,3uC.[1T1]
2 3

B) B TO3u ciyyait npe3 foHUA pe3ucTop HAMa Ja Tede Tok [0,5 T.] ¥ nokasaHueTo Ha
co___ & __ a° _
aMnepMeTbpa e 6bge [~ = RARr — CRARmT 1,29 A. [1 T.] KoHzeH3aTOpBT Lie MMa
HalpeXXeHue KOJIKOTO HallpeXeHHWeTO BbpXy TFOpHUTe ABa pesuctopa [0,5 T.] u 3apan
00
Co — (jCo — T (Ra+Ry)
q“° =CI*°(Ry + R,) = RtRorr 7,7 uC. [1T.]
r) B To3u caydail npe3 BCMYKU pe3ucTopi lie Tedye Tok. [0,5 T.] TokbT npes amnep-
£
ICC —

MeTbpa lie e = 1,38 A. [1 T.] HanpexeHueTo MeX/Jay KJeMUTe Ha KOHJEH-

3aTopa lie 6'b/le paBHO Ha HallpeKEHUETO BbPXY FOpHHUA AeceH pe3suctop. [0,5 T.] CboTBeTHO

cc o q°°R,
3a 3aps/la Ha KOHJieH3aTopa ce nosiydaBa q-~ = CI""R; = gz;—— = 5,5 uC. [1T.]

R1+R3+R2 +r

3agaya 3. MNpoTOH B MarHUTHO none.

®dur. 3 | ®

a) TpaekTopusiTa Ha NpOTOHA e U306pa3eHa Ha ¢ur. 3. [1 T.] [IpOoTOHBT ce JBMXKHU MO
MOJIyOKP'BKHOCTH C Pa3/IM4YHU pasuycu. [1 T.]

6) HemnocpezacTBeHO cieJ Ha4YaJHUSI MOMEHT NPOTOHBT 1€ Ce JIBUXKHU M0 OKP'BKHOCT B
ropHaTa 06J1aCT, KaTo J'b/DKMHATA Ha pajiiyca Ha OKpPBXKHOCTTA R; cienBa oT ¢akTa, ye

MarHMTHaTa CWJa U3II'bJHSBA poJiATa Ha leHTpocTpemMuTesHa cuia. [0,5 T.] Taka

evB; = mv?/R,.[0,5 T.] lony4yaBa ce, 9e x; = 2R, = Ze% = 2,1 cm. [1 1.] Csief, TOBA IPOTOHBT
1

HaBJIM3a B Jl0JIHATaA 00JIaCT C HeMPOMeHeHa roJieMMHa Ha CKOPOCTTA, NMepHNeHAUKYAsSpHa Ha
mv
rpaHUIATa, U OTHOBO OMNKCBA MOJYOKPBXHOCT C paguyc R, = o KoopauHaTtaTa Ha BTOpaTa
2
2mv (1 1
npeceyHa To4YKa e X, = x; + 2R, = — (B— + B—) =3,5cm. [1T.]
1 2

B) JlecHo ce BWX/Ia, Y€ MPOTOH'BT U3BbPIIBA MEPHUOJUYHO ABUKEHHUE, OT KOETO CJIe] -
Ba, Ue T'bpCeHATa CpeJlHAa CKOPOCT € paBHA Ha CpeJHATa CKOpPOCT 3a eauH nepuoz. [1 T.] T.e.

— V3 V3
Ve = Xp/ (w—1 + w—z), KbJIeT0 w; = eB;/m u w, = eB,/m ca CbOTBETHUTE 'bIJIOBU CKOPOCTHU Ha

_ 2v
NpoToHa B iBeTe o6JiacTu. [1 T.] Ciief onpocTsBaHe ce moJy4yaBa, ye v, = — = 6,4 km/s. [1 T.]
V[
r) B To3u cayyail B osiHaTa 06/1aCT MPOTOHBT 11le Ce JIBMXKU HaJisiBo 1o x. [1 T.] 3aTo-
—y 2mv (1 1 T T 2(B,—B1)v
Ba roJleMHHaTa Ha CpeJjHaTa CKOPOCT Lie ObAe U, = — % /—+—) =" =

By B w1 W2 n(B1+B;)
1,3 km/s. [1T.]



MHUHUCTEPCTBO HA OBPAZOBAHUETO U HAYKATA
HanmnonanHo npoJsieTHO cheTe3anue no puszuka, Cangancku, 15-16.03.2014
Crnenmnanna trema

3anaua 1. Kocmuuecka cmanyus

Kocmuuecka cranuusi obukans 3eMsTa MO KpbroBa opOHWTa Ha BHCOYMHA /1 HaJ
3eMHaTa MOBBPXHOCT. Ha 3emsTa, B paBHWHATa Ha opOWTaTa Ha CTAHIUATA, CE€ HAMHUpPA
HaOJro1aTeNn, KOMTO BHJKIA CTaHIMATA KaToO Majka CBETJa JABIJKEIAa ce TOuka B HEOETo.
[lopamu romsiMara OTJAJIEYEHOCT HA CTAHIMATA B CpaBHEHHE ChC COOCTBEHMsI W pa3mep,
HaOJII0IaTeNSAT HAMa 3pUTeNIHA IIPEICTaBa 3a Pa3CTOSHUETO 0 CTAHIIHATA.

B Ta3u 3amaua mokere naa mpeHeOperHeTe OKOJOOCHOTO BBbpPTEHE Ha 3eMsra.
[Ipuemere 3emMsaTa 3a €THOPOIHO KBJIOO C IiMajgka MOBBPXHOCT. ONTHUHUTE abepanuu Ha
aTMocdepata ce npeHeOpernart.

OcCHOBHM 1aHHM

Panuyc na 3emara, R = 6.37 X 10°m

I'paBUTAIIOHHO YCKOPEHHE BHPXY 3eMHATa IOBBPXHOCT, gy = 9.81 m/s?

A) Ilomyuere m3pa3 3a mepuona I Ha OOMKAJIIHE HAa CTAaHNMATA Karo (yHKIMS Ha A U

ocHOBHHMTE naHHU. [IpecMerHere 7 3a MexayHapoJHaTa KOCMHYECKA CTaHIMS, KOSATO

oOukaisg Ha BucounHa 423 km Haj 3emsra. [2.5 1]

b) 3a konko Bpeme ¢ HaOMIOIATENAT 11I€ BIDKIA CTaHIMATa Ha HebeTo? [Tomyuere u3pas 3a ¢ u

ro nmpecMeTHeTe 3a MexxayHapoaHaTa KocMu4yecka cTanuusd.  [1.5 1] :

B) Cranumsrta ce Hamupa HaJ XOPU30HTAa B TOUYKa S, YMHTO paauyc- E 0 s
RS

—

BekTop 0S cnpsmo Habmonarens O CKITl0YBa BI'bI 0 ¢ BepTHKanaTa (BXK.
¢urypara). Bunmmara 3a HabmogaTesst CKOPOCT, ¢ KOATO CTAHIUATA Ce
IBIKHM Ha (OHA Ha 3BE3IHOTO HeOe € paBHA HA BIVIOBATA CKOPOCT f3, €

KOSITO C€ 3aBbPTa 3PUTEIHUSAT JTbY 0S . [Tomyuete uzpaz 3a f upe3 7', R,

h ¥ MOMEHTHaTa CTOHHOCT Ha 0. [3.5 1]

I') Monyduere u3pa3 3a oTHOIICHHUETO [, /) Ha BHIUMaTa CKOpPOCT [$,Ha

CTaHIMSITA, KOTaTO MUHABA Mpe3 3eHUTAa (BEPTHKATHO HAJ HaOIromarens) KbM BUAUMATA U
CKOpOCT [5;, B MOMEHTa, KOTaTO Ce HaMHpa Ha XOPU30HTA. [1.5 1]

1) B MoMeHTa, KOrato cTraHIusiTa MUHaBa Mpe3 3€HWTAa, BEPTUKAIHO HaJ HaOIIoAaTess Ha
BucounHa h; = 10 km mpenura u camoner cbc ckopoct v; = 300 m/s. IlomoOHO Ha
CTAHIIMSTA, CAMOJIETHT M3TJICXKIa KaTO Majka JBMXKemla ce Touka. Kol oT nBara nmetatenHu
amapara, CTaHIUATA WIA CaMOJIEThT, U3TJICK A Ue Ce IBUKHU MO-0bp30? [1.0 T]

3agaua 2. J/lazep na c60000nu enekmponu

d
Z WIIIIIIIIII
y (1 of o & &7
g S >

X 7 77 77 77 7 TbUCHUE
o o o o o 1)

Ha ¢wurypara e nokasaHo NPUHIMITHOTO YCTPOHCTBO Ha Jia3ep, KOWTO pabOTH ChC
cBOOOIHM eneKTpoHH. CHON €NeKTPOHH, YCKOPEHH O BHCOKA CHEPTHs, MOMaJaa MEXIy JIBE



YCHOPEIHU PEIUI MAarHuTU C aJTepPHATUBHO OPUEHTHUPAHH IOJIOCH — T.Hap. OHAYJATOP.
Pa3zcrostHueTo Mexay meHTpoBeTe Ha chceHUTe MarHuTh € d = 1.0 cm. [lopagu MarauTHUTE
CHWJIH, EJIEKTPOHUTE CE JBUXKAT 10 BHIHOOOpa3Ha TPACKTOPHS, U3IFYBANKHN EIEKTPOMArHUTHU
BBJIHU. [Ipu penaTuBUCTKUA CKOPOCTU HA €NEKTPOHUTE, TbUYECHUETO € HACOUCHO MOYTH H3I[SUIO0
B IOCOKaTa Ha ocTa X.
A) TpaexkTopusTa Ha €IEKTPOHUTE B OHJIyJIaTOpa € CUHYCOUA, KOSITO JIeXKH B paBHUHATA XY :
(1) y(x) = Asin(kx + ¢)
KbJeTO A, k ¥ ¢p ca ChOTBETHO aMIUIUTY1aTa, BHIIHOBUST BEKTOp U HauaiHarta i ¢asa.
[Tonyuere u3pa3 3a BBIHOBHS BEKTOP k U MpEeCMETHETE YUcieHaTa My ctoitHocT. [1.0 T]
b) Enextponute HaBIM3aT B OHIyJNaTopa ChC CKopocT v. Ompenenere KOMIOHEHTHTE Ha
YCKOPEHUETO Ha ENEKTPOHUTE KaTo (GYyHKIUS Ha A,d UV B TOYKH OT TPACKTOpHsTA C
koopauHatuy = 0 my = +4. [2.5 1]
B) Enextponute B OHAyJaTOpa W3BBPIIBAT TpPENTeHE B HampamieHue Ha octa Y. [lpum
aMIUIUTYAu A, MalKd B CPaBHEHHE C Pa3CTOSIHUETO d MEXAY MarHuTUTe, NMEpUOABT Ha
TPENTEeHETO MOXe J1a ObJie 3anmicad MPUOIU3UTETHO BHB BUA:
A\ 2
(2) T=T, 1+a(—>
d
KkbzeTo Ty ¥ a ca mapameTpH, KOUTO 3aBUCAT camo oT d U v. Omnpenenere Ty u a. [1.0 1]
I') Hamepere apmxuHata A Ha e1eKTpOMarHUTHATa BhJIHA, M3TbUeHA B MOCOKA Ha ocTa X.
[1.5 7]
1) Moxere na mpuemeTe, Y€ MarHWTHAaTa WHAYKIUS B paBHUHATA HA TPACKTOPUSTA € HACO-
YeHa BepTUKaJIHO (10 ocTa Z) ¥ 3aBUCH OT KOOpAMHATaTa X 10 3aKOHa:
3) B, = B, sin(kx)
KbJIETO B) € aMITUTy1aTa Ha MarHUTHATa UHAYKIUS B OHAYJaTOpa
Ha konko e paBHa ¢a3zata ¢ B ypaBHeHueto (1) Ha Tpaektopusta? Ilocouere BepHUs
cniopen Bac otroBop: ¢ = 0; m/2; m; 3m/2 xaTo ro 000CHOBETE KPaTKoO. [0.5 1]
E) Ilonyuere n3pas 3a aMmmiutyaara 4 Ha TpaeKTOpUSATA.
[IpecmeTHETE A YMCIIEHO 3a €NEKTPOHM ¢ KuHeTH4yHa eHeprus E;, = 50 MeV u npu
aMIUIMTY/1a HA MarHUTHATa MHIYKIuUs B oHaynatopa By, = 0.15 T. [2.5 1]
X) [IpecmeTHeTe ObKMHATA A HAa BBJIHATA, U3TbUEHA B MMOCOKA Ha ocTa X MPU Ta3u €Heprus
Ha eJICKTpOHUTE. B KO#l AMana3oH Ha €J1€KTPOMArHUTHUS CIIEKTHP C€ HAMHUPA JIHYEHUETO?
[1.0 1]
DyHIaMEHTAJTHN KOHCTAHTH
Cxopocrt Ha cBeTuHara, ¢ = 3.0 X 108m/s;
Enementapen 3apsn, e = 1.6 X 10719 C
Maca B nokoii Ha enexktpona, m = 9.1 x 10731kg.
IMoaesna popmyna: (1+6)"~1+ndnpu|f| K 1



3anaua 3. Paduoakmuena naianema

KbnboBuana muaHera ¢ pamuyc R = 6.4 X 10°m e cbhcTaBeHa OT BEIIECTBO C
wibTHOCT p = 5.5 X 103 kg/m3 | ennaksa B TBBPIO M B TEYHO CHCTOSHME. BeliecTBOTO
ChABPKAa Malkd KoiudecTBa wu3otonu ZssU u 233Th, komTo ThpHAT a-pasnagaHe.*
[Tepuonure T;/, Ha mosypasnajaHe W OTHOCHTEIHHUTE MAaCOBU KOHLEHTPAIMU C Ha JBara
n30ToMNa ca JaaeHu B tTabnuuara. Ciel mbpBOTO @-pa3nafaHe CleBa MOpeanLa 3HaYUTETHO
no-0bp3u SAApPEHH pasNajaHus, JOKATO ce oO0pa3yBaT CTAaOWJIHM H30TONM Ha OJOBOTO.
Cymapnara eHeprus E, oTheneHa B Lsjara nopeauia pasnajaHus Ha JaJeHO sSApo, CHILO €

nazeHa B Tabiumara.

Msoront | T, (10° roaunn) E (MeV) ¢ (kg m3oror/kg BemniecTro)
238U 4.5 47.5 3.1x10°8
232Th 14.0 41.8 1.2 x 1077

OTtneneHaTa mpu pa3najaHuATa €HEeprus BOAM 0 3arpsBaHe Ha BEIIECTBOTO, MOPAAH KOETO
BBTPEUIHOCTTA Ha IMJIaHETaTa € pa3ToleHa, a CaMO ThHKA BHHIITHA 0OBMBKA (KOpa) ce HaMHpa
B TBBPJO ChCTOSHME. TOMIONPOBOJHOCTTA HAa TBhpaaTa kopa € kg =29 W -m™1-K™! ana
pasToreHara BbTpENIHa 4acT k,,, = 38.0 W - m~1 . K1 **

A) W3umcnere obeMHaTa IUIBTHOCT ¢ (B eauHMmd W/m®) Ha TOIUIMHHATA MOIIHOCT,
OT/EJISIIA CE BbB BEUIECTBOTO MOPAIN PAJUOAKTUBHUTE pa3IalaHMsl. [2.0 T]

b) IInanerata HsiMa aTMocdepa U € pa3nooKeHa Jajede OT BCAKAKBU JAPYTH U3TOYHUIM HA
TormHa. MoeTe 1a mpueMeTe, 4e MOBbPXHOCTTA i U3IIbYBa KaTo aOCONIOTHO YEPHO TSIIO U
temneparypara Ha Kocmoca e 0 K. Ilpecmernere temneparypata Ts Ha NOBBPXHOCTTAa Ha
IJIaHeTara. [1.5 1]

B) Ha manka gwpnboumna h (h < R) moj mMOBBPXHOCTTA Ha IJIaHETaTa TeMIlepaTypara Ha
TBBpJaTa Kopa ce MpoMeHsi npubnusurenHo o juneeH 3akoH: T(h) = Tg + Ah. Tomyuere
n3pa3 3a KOHCTaHTaTa 4 TOCPEACTBOM ¢ M JIPYTHTE W3BECTHH MapaMeTpH, W MPECMETHETE
YHCJIeHaTa i CTOMHOCT. [2.5 7]

I') Onpenenere nebenunata d Ha TBHpAATA KOopa Ha MlaHeTaTa. [Ipuemerte, ye TeMmriepaTypara
Ha TOTIEHE Ha BEIeCTBOTO, U3rPa)xaalo miaHerara, ¢ T,, = 1500 K. [1.0 T]

) Temmeparypara T(r) B pa3ToneHara BBTPCIIHA YacT 3aBUCH OT PAa3CTOSHUETO T JO
HeHTHpa Ha IuiaHerara 1o 3akoHa: T(r) = T, — B(r/R)?%. Onpenenere koHcTanTata B u
MpecMeTHeTe TemrnepaTtypaTa T B IEHThpa Ha MJIaHeTaTa. [3.0 1]
OCHOBHM KOHCTAHTH:

Yucno va Aporazapo, Ny = 6.02 X 1023 mol™?

Enementapes 3apsan, e = 1.60 X 10719 C

Koncranra na Ctedan-bomman, ¢ = 5.67 X 1078 W-m™2 - K™*

*HpI/IeMeTe, Y¢ OTHOCHUTCIHUTC aTOMHH MAaCHU HA ABAaTa MU30TOIIA Ca paBHI/I Ha MAaCOBUTC UM
qucIa.
**TommonpoBOHOCTTA k& HAa AaJICHO BEIIECTBO ce NeuHUpa MOCPEICTBOM 3akoHa Ha Dypue

dr
3a IpeHoca Ha TOIUTMHA: Q = —kaSt, KbJIeTO () € KOJIMYECTBOTO TOIUIMHA, MMPEMUHAJIO 32

BpeMeE f Ipe3 Iuion] S, NepHeHIuKyJIsIpHa Ha [TI0COKATa X, B KOSITO C€ IIPOMEHS TeMIIEpaTypara
7. 3HaKbT MUHYC TIOKa3Ba, Y€ TOIUIMHATA CE€ MPEHAcs B MOCOKA OT IMO-BHUCOKA KbM IMO-HUCKA
TeMIIepaTypa.



MUHHUCTEPCTBO HA OBPA3OBAHUETO U HAYKATA
HaunoHa/iHO MPOJIETHO cheTe3aHue o pusznka, Cannancku, 15-16.03.2014
Pemenust Ha CnenuajHara tema

3anpaua 1. Kocmuuecka cmanyusn
OCHOBHH JaHHH
1
A) Ilonexe g 2 » KBJIETO 7' € PA3CTOAHHETO /10 IIEHTHPA Ha 3emsra, caenBa:
2
g= goR
(R + h)?
[Ipu nBMKEHME 1O KPBbroBa opoUTa:

OTKBACTO:

- 2n(R+h) 2m(R+ h)3/2 3
B v - Rgé/z -

3a MexayHapoHaTa KOCMUYECKa CTaHITHS:
T = 5.58 x 103s
b) HaGmroparensart Buxaa Ta3u 4acT OT TPACKTOPUATA, KOSTO €

pasnoyokeHa HaJ paBHUHATa Ha XOpU30HTA. Ts mpescTaBisiBa '

XOPU30HT

Abra, CbOTBETCTBalla Ha HEHTPAJICH bI'bJ:

¢ = 2arccos (R i h) V

BpeMeTo, 3a KOCTO CTaHIHATA CC HAMHpa HaA XOPU30HTa, €
CBbOTBCTHO:

t_T¢_2(R+h)3/2 ( R )
-~ 2m Rgl? A Vs

3a MexayHapoHaTa KOCMUYECKa CTaHIIMs M0Jly4aBaMe:
t =630s=10.5 min

B) briioBara ckopocT Ha CTaHIHATA MOXeE J1a OBb/Ie U3pa3eHa KaTo:
v

B = L
- d
Kb21eTo d = |OS] € pa3cTOSTHHEeTO MK Ty HaOJt01aTels ¥ CTAaHIIUATA, a
v, € KOMIIOHEHTaTa Ha CKOPOCTTA, MEPICHINKYIIpHA Ha 3pUTCITHUS
apu. OT purypara e scHO, ye:




2 (R + h)cos(6 — ¢)
T
(R + h)? = d? + R? + 2dRcos(8)
sin(60 —¢)  sin6
R " R+h
Crnien kpatku © anrebpuynu mpeodpa3oBaHuUsl HAMUPAME:
2mVR2 cos 82 + 2Rh + h?

v, =wvcos(0 — @) =

ﬁ =
T(VRZ cos 62 + 2Rh + hZ — R cos )
I') B 3enuTa 6 = 0 u:
_2n(R+h)
2 Th
[Tpu nmpecuyaneTo Ha XOpu30HTA O = 7/2 U CHOTBETHO:
_2m
CrnenoBarenHo:
R
Po R
B h
1) brinoBara CKOpOCT Ha CTaHIUATA B 3CHUTA €:
_2n(R+h)

., T = 1.8 x 1072 rad/s

B chIus MOMEHT BIIOBaTa CKOPOCT Ha CaMoJIeTa CIPsIMO HAOJIFOIaTeNs e:
2] -
fi=—=3.0x10"*rad/s
hy
CHGI[OBaTeJ'IHO OT 3€MATAa II€ U3TJICKIa, Y€ CaMOJICTHT CE€ ABUXXHU HO—6T::p30 OT CTaHLMATA.

3anaua 2. JIazep Ha CBOOOJIHM €JIeKTPOHH
A) IIpocTpaHCTBEHHUSAT EPUOJT HA TPACKTOPHUSATA € PABEH Ha Pa3CTOSHUETO MEXy JIBa MarHuTa C
€/IHaKBa MOJIAPHOCT, KoeTo € 2d. OT ycIoBHETO:

y(x +2d) = y(x)

Hamupame 2kd = 2w unu:

k=—=~314m?

als

b) Tlonexe MarHWTHaTa CcWja € HACcOYCHA IEPIEHINKYJSIPHO Ha

CKOpOCTTa Ha €JIEKTPOHA, CKOPOCTTa My OCTaBa MOCTOSIHHA, JOKATO

C€ ABIKH B MAarHUTUTHOTO I10JIE: v, a
v = const

v

B Touka c KoopJuHaTa y = 0 CKOpPOCTTa Ha CJICKTPOHA CKIIIOYBa
MakCuUMaJieH BI'bl ¢ octa X, CJ'IeI[OBaTeJ'IHO B Ta3uW TOYKa
CJICKTPOHBT MMa MHUHUMAJIHA KOMIIOHCHTA Ha CKOPOCTTa IIO Xu



MakcuMaiHa — 1o Y. OT yCIOBHETO 32 eKCTPeMyM Ha (DYyHKITHS CIIe/IBa:

dv, dv,
Clx(O) =E =0Hay(0) =E=O

B Touka ¢ xoopanHara y = +A CKOpOCTTa Ha €JIEKTpOHA € ycrnopeaHa Ha octa X. Clie10BaTeIHO
B Ta3M TOYKA €JIEKTPOHBT MMa MAKCHMaJHA KOMIIOHEHTA Ha CKOpPOCTTA 10 X M OT yCIOBHETO 3a
€KCTPEMYM I10JIy4aBaMe:

dv,

ax(A) =E =0

KoMmToHeHTaTa Ha CKOpOCTTa 10 Y € HyJla, KaTo MPOMEHs 3HAKA CH, MOPagH KOETO eNeKTPOHBT
Ma HeHyJeBO ycKopeHume mo Y. 3a s1a ro ompejenuM, audepeHiupaMe ypaBHEHHETO Ha
TPAaeKTOPHATA JBA ITBTH 110 BPEMETO:
y = kAcos(kx + ¢) x
y = —k%Asin(kx + ¢)x? + kA cos(kx + ¢p)x = —k?yx? + kA cos(kx + ¢p)i

[Tonexe BTazsutouay = A, X = vu X = a, = 0, cinensa:
2

ay(4) = —k*4v? = - () 4

Karo antepHaTHBHO pelleHne, OT YCIOBHETO U = CONst clie/(Ba, Ue eJIEKTPOHBT HMa €TUHCTBEHO
HOpMaHO yckopenue a = Kv?, kpaero K = 1/R e xpuBuHaTa Ha TpaekTopusaTa. B Toukara y = 0
umame K = 0 u a = 0. B Toukata y =+4 umame K = |y" (x)| = k?A, oTkbI€TO, KaTO CHOOPaA3UM,
Y€ YCKOPEHHETO € HAaCOYEHO B OTPHIIATEIIHATA TTOCOKA HA OCTa y, TOJy4aBaMe FOPHUS H3pa3 3a
KOMITOHEHTHTE.

B) Manrbk y4acThbK OT TPaeKTOPHATA UMA JIBbJIKAHA:

d 2
ds = Jdx? + dy? = /1 + (d—b dx = 1+ (kA cos(kx + ¢))? dx

YcnoBueto A < d e eKkBUBajJieHTHO Ha kA < 1.  Kato wu3moimsBame  NMPHOIM3UTEITHOTO
paBeHCcTBO Ha bepHyiu, monmy4yaBame:

1
ds = (1 + E(kA cos(kx + qb))z) dx

[TbTaT, KOMTO M3MHUHABA EJIEKTPOHBT 32 €JIMH MEPUOI, €:

s = f:d (1 +%(kA cos(kx + ¢>))2) dx = 2d <1 + (%A)Z) =2d <1 + (%)2>

HOHe)Ke eJ'IeKTPOH"bT CC IBUXKXHU C IIOCTOSIHHA CKOpOCT, BpeMeTO 34 UIBMHUHABAHC HA TO3U ITBT €.
2
T s 2d 14 (nA)
v v 2d

T_Zd _nz
b= ma=-

CieioBaTesIHO:



I') IemwkuHaTa Ha BBIHATA € PaBHA HAa PA3CTOSHHETO MEXIY JBE BBIHOBH IOBBPXHOCTH,
U3TBbYCHU mpe3 uHTepBan [ enHa ciex japyra. OT MOMEHTa Ha W3TBbYBAHETO HAa IIbpBaTa
HOBBPXHOCT, TSI K3MHUHABA PAa3CTOSIHHUE:

l=cT
B IMOCOKa Ha octa X. 3a ChIOTO BPeMe €IeKTPOHBT U3MUHABA Pa3CTOYHHE 2d B ChIATA MOCOKA.
CriejoBaTeIHo IbKMHATA HA BLIIHATA €:

c m2A% ¢
A=cT-2d=2d(=—1)+—-—
v 2d v
J) Ha enexktpona pneiictBa MarHuTHa cuia F = —e¥ X B, KbIero 3HaKbT ,—° OTYMTA

OTpHIIATETHHS 3apsii Ha enekTpoHa. Ha ¢uryparta e mokaszaHa mocokara Ha MarHMTHaTa CHia,
KOraTo eJIeKTPOHbT MHHABAa IMPE3 BbpXa Ha TPAEGKTOpHsTa, T.€. korato x = +A. Kato npuioxum
MPaBUJIOTO HA JIsiBaTa pbKa (3apajud OTPULIATENHUS 3aps] Ha EJIEKTPOHA), ONpejaessiMe, ue B

ChlllaTa TOYKAa MarHUTHaTa WHAYKIMS € HacoYeHa OT Hac KbM uyeprexa, T.e. B, = —B,.
CrnenoBaTenHO TPACKTOPHUATAa U MATHUTHATA MHIYKIUS ca B TPOTHUBO(da3a:
¢=m
E) Ilpunarame Il npunnmn Ha MexaHuKaTa 3a BbpXa Ha TPACKTOPHUSITA!
m
k?Av? = evB, By v

J1—v2%/c? P
A= eBo J1—v?/c?

mvk?
OT penaTUBUCTKATa BPh3Ka MEXKIY UMITYJIC M €EHEPIHsI HMaMe:

mv _ E? = (mc?)?
Jicve e

kbaero mc? = 0.51 MeV e eneprusrta B Hokoil Ha enektpona, a E = mc? + E, = 50.5 MeV e

OTKBACTO HAMUpPaAME:

v

II'bJIHATA MYy penaTUBUCTKA eHeprus. [lonexe E >> mc?, nmame:
mv E

~ —

vy ¢

OTKBIETO:

eByc P
A:WZ(BOXlO m

2
A
K) OueBugHO B M3pa3a 3a mepuojia MOKEM J1a MpeHeOperHeM CbOupaeMoTo (5) =2x107°.
ToraBa 3a A momyuaBame NMpUONU3UTENCH M3pa3, KOWTO IpeoOpazyBame, KaTo H3MOJI3BaMe,de
V= C
2
c 2dc v v? mc? e
1=2d(=-1)="—=(1--)~d(1-=)=d(—) =10x10"°m =10 ym
v % c c E

ToBa e mpueHHe B MH(ppadepBeHaTa 00J1aCT Ha CIIEKTHPA.



3amaua 3. Paduoaxkmuena nianema
A) BposT szipa OT Aa/ieH U30TOM B €IMHUIIA 00EM ce JaBa C u3pasa:
Nycp
M
KBJIETO C € MacoBaTa KOHIIEHTpAIUs Ha U30Toma, a M — monapHaTta My maca. [lonexe OposT spa

N =

HaMaJIsiBa ¢ BPEMETO I10 3aKOHa!
N(t) = Nye ™
kb1eT0 A = In 2 /Ty ;, € KOHCTaHTaTa Ha pas3najaHe, HaMupame Opost pasna aHus 3a €IMHUIA
BpEME B €IMHUIIA 00eM:
dN In2Nycp
Tdt T TyM

CrnenoBatenHO OT/CNICHATa TOIUIMHA 32 €MHUIA BpeME B €IMHUIIA 00eM, BCIICICTBHE OT

pasnajaHeTo Ha JaJEHHUs H30TOIL, €:

In2 NycpE
L

1/2
3a 238U (M = 0.238 kg/mol) umame q(?38U) = 1.6 x 1078 W/m?3, a 3a 232Th (M = 0.232
kg/mol) umame q(*3?Th) = 1.8 x 1078 W/m3. O6mara mrbTHOCT Ha TOIUIMHHATA MOILHOCT €:
q=34%x10"8W/m3

b) O6mara MoIHOCT, KOSTO C€ OT/IENs B TUTAHETAaTa €:

P = 2R?

Ta3u momHOCT ce oTnesns noxa Gopmara Ha U3TbYBAHE OT MOBBPXHOCTTA Ha MJIaHETATa!
4 2 _ 4 s
oTg - 4mR* = 3 mR°q

OTKBJACTO HAMUPAME:

4qR
Ty= |5~ =34K

B) Torummnata ce mpeHacs KbM MOBBPXHOCTTA MOCPEICTBOM TOILIONPOBOAHOCT. OT 3aKOHA HA
®ypue ciensa:

4 dT
—nR3q = ky—4nR? = 4nR?k A

3 *dh
OTKBJIETO:
qR
A=—=0.025K/m = 25K/km
3k,
I') Ha npinbounna h = d umame:
CiengoBaTenHo:
Tm - TS
d :T: 5.86 X 104m= 58.6 km



J1) Ha rpannimata Mexay TBbp/aTa U TeYHATa 9acT, ¥ = R — d, TOTOKBT Ha TOIIMHATA, U/IBAII]
OT TEYHOCTTA, € PaBEH Ha MOTOKA, MUHABAIIl ITpe3 TBBbplaTa Kopa:

k dT . dT I dT
Sdhlpeg-e " dhlpgie T dTlcpog-e
CnenoBareiHo:
koA = kaBlglz? —d)
k AR? 3
= m =6.16 X 10° K
3a rpaHunaTa MKy TEYHOCTTA U TBHpJlaTa Kopa UMaMe:
R —d\?
T =Te = 5(—)

OKoHYaTeNHOo MoJy4YaBaMe:
2

TC=Tm+B(T> = 7550 K



