MUWHUCTEPCTBO HA OBPA3OBAHUETO, MITAOEXTA U HAYKATA
HauuoHanHo cbcecTesaHme no dumsuka, LlymeH, 11 anpun 2012 r.
CneuuanHa Tema

3agaua 1. [lupamuaa oT WHJIMHAPH.

Tpu eqHAKBU €IHOPOIAHU IIMIHHIPH, BCEKHU C PaIHyC I
lg M Maca M, ca MOCTaBEHH BBPXY XOPH30HTAIHA
HNOBBPXHOCT M C€ JONHMpaT €IuH 10 JPYT, KaKTo €
HOKa3aHo Ha purypata. 3eMHOTO YCKOpPEHHE € (.
a) Heka HsAMa TpreHe HA IMIIMHIPUTE C TIOBBPXHOCTTA
m U noMmMexay uM. [IbpBOHaYaHO LWJIMHIPUTE ca B
nokor. Hamepere yckopeHusTa a; Ha TOPHUS U A Ha
CTpaHMYHHUTEC LWIMHIPA B HAYalHUS MOMEHT Ha
TAXHOTO JBIXKCHHE. [2 T.]
0) Heka koedunmeHTsT K Ha TpHeHE HA HMIIMHIPUTE C IOBBPXHOCTTA U IOMEXKIY UM € SIMH U
ChIl U € TOJKOBa TOJSIM, Y€ IWJIMHAPUTE OCTaBaT B IMOKOH. Hamepere uHTEpBaIBT OT
CTOMHOCTH Ha K, Korato ToBa € Bb3MOXHO. [2 T.]
B) Heka xoedpuuueHTsT K Ha TpHeHe Ha HUIHHIPHUTE C TIOBBPXHOCTTA M IOMEXKLY UM € SIHH U
ChUI M € TaKbB, Y€ LWIMHIPUTE 3aII0YBaT Jia CE JBHXKAT, KATO C€ XJIB3raT MOMEXIY CH U B
noBbpxHOCTTa. Hamepere yckopeHusiTa 83 Ha TOPHHS M 84 HA CTPAaHMYHUTE LWIHHIPH B
HavYaJTHUS. MOMEHT Ha TSIXHOTO JBHKeHHE. [3 T.]
r) Hamepere HMHTEpBanbT OT CTOMHOCTH Ha K, KOraro cuTyanusra OT IOJYCJIOBHE B) €
BBb3MOXHa. [3 T.]

3agauya 2. bpayHoBo ABHKeHHE

BpayHOBOTO nBM)KEHHE € XaOTHYHO TOIUIMHHO ABIDKEHHME HAa (PUHM 4yacTWIM (T. Hap.
Bpaynoeu uacmuyu) mopamy ciydallHHUTE UM yIapy C MOJCKYJIUTE Ha OOKpBKaBallara ru
cpena. BewpmuocT, BpayHoBara wacTuia Moxe Ja ce pasriiexza Karo €IHa TUTaHTCKa
MOJIEKyJIa, 32 YHETO JBIKCHHE Ca B CHJIa OCHOBHUTE 3aKOHM Ha MOJIEKYJIHO-KHHETHYHATa
TEOopHs.
A) Cepuuna HepasrBopuma bpaynosa wactuina ¢ muamersp d = 1.0 um u mrstHOCT 0 = 1000
kg/m’® u3pwpmBa BpayHoBo aBmwkeHue BB Boga mpu Temmeparypa T = 300 K. Orenere
CpeaHaTa CKOPOCT U Ha TOIUTMHHO JBM)KCHUE Ha YacTHIIaTa™. [37]

b) [lopanu cinywaitHus xapakTep Ha yJlapuTe Ha MoJeKynuTe B bpayHoBaTa
4yacTHLa, HEWHATa TPACKTOPHS € CIIOKHA HauyneHa JuHus. [Ipuemere, ue
MeXJy JABa TMOpPEJHM YyAapa YacTHllaTa ce ABWXXHM MPaBOJIMHENWHO, KaTo
U3MHHABA €JHO U CBIIO pa3CTOSHUE — T. Hap. c8oboden npobez |, a
Mocokara ¥ Ha JBWXXEHWE CIel AaJeH yIap CKIYBa C MOCOKaTa W Ha
JBYDKEHUE ey yaapa ciydaeH brbi 0 mexay 0° u 180° (Bx. dwur. 2.1).

Ha xakBo cpemHo pasctosHme R, me ce oTgamedsm dacTumara ot ®ur. 2.1

HAaYaJHOTO CH TOJIOKEHHWE ciiel roisMm Opoil ymapu N ¢ Moiekyiaute Ha
Bonara. M3pasere orroBopa upe3 | u N. [3T1]



B) B nauyamuus moment (t = 0) Tpu eanakBu bpayHOBHM YacTHIlM, OJOOHM Ha 4YacTUIATA,
omucaHa B T. A, ce HamupaT B IEHThbpa Ha KoopauHatHata cuctema (X = 0, Y = 0).
JIBmKeHHETO UM ce HaOJllo/1aBa IMoj MHUKPOCKOI, Karo ce (ororpadupar mpe3 WHTEpBAIU
Bpeme At = 100 s, kakTo € mokazaHo Ha detupurte kKaabpa oT dwur. 2.2. Karo usnonspare
JIAHHUTE OT CHUMKHTE, OlleHeTe cBoOoaHus mpoder | Ha BpayHoBuTE dYacTHilM, KakTO U
CPEIHOTO BPEME 7 MEXK/y MOCICIOBATCIIHUTE UM yIapy C MOJICKYJIUTE Ha BojaTa. [4 T]

Ilpu pewasanemo na mazu noomouxka modxceme (HO He e 3A0bANCUMENHO) 0d U3NON36ame
npazHama KoopouHamua mpesxca, oadena Ha Pue. 2.3. B mo3u cayuail npeoatime aucma c

nocmpoenume om Bac ZPCZQbMKu 3ae0HO ¢ OCmananume 1ucma om pemeHuemO/.

*Vnvmeane xvm 3a0auama. 3a eqHa BenuuuHa X, KOATO NpHEMa CIyYalHH IMOJIOKUTEITHH

CTOMHOCTH, MOXKETE J1a IIpuemMere, 4ye X 2 x (X )2 , T.€. CpeiHaTa CTOMHOCT HAa HEMHHUS KBaJpaT

€ TpUOJM3UTEIIHO paBHA Ha KBaJpara OT HEifHaTa cpefaHa CTOMHOCT. B KoHKpeTHara 3amauda
TOBa NPUOJIMKEHHUE BOJU JI0 I'pellika oT nopsabka Ha 10% 3a TbpceHUTE cpelHU CTOMHOCTH.

-2
Qusuynu koncmanmu. Koncranra na bomMan: kg = 1.38x102 J/K.

3agauya 3. 3aTUXBAIIU €JIEKTPOMATHUTHHU TPeNTEHUsI.

Konpaensatop ¢ kamamurer C = 0,100 uF u conenounp (6o6una) ¢ maayktuBHOCT L = 100 mMH u
cobctBeHo counpotusieHue R = 10,0 ) ca cBbp3aHu yCcrnopeAaHO KbM HjeajeH M3TOUYHUK Ha
HanpeXeHue ¢ enekTposrkenio Harnpexxenrne E = 10,0 V. Taka cBbp3aHu T ca CTOSIIH IBITO
BpeMe.

a) HayepTaWTe cxemMaTa M HW3YMCICTe YCTaHOBEHUTE IIOCTOSHHU Hampexenue Uy Ha
KOHJICH3aTOopa U TOK lg mpe3 606uHara. [1 T.]

0) B MomeHTa Bpeme t = 0 M3TOYHHKBT HA HANPEKEHHE C€ pa3KayBa OT OCTaHajaTa 4acT Ha
cxemara. [IpeHeOperBaiiku CBHOPOTHBICHHETO Ha OOOMHATa, HaMmepeTe MNEpPUOABT 1o Ha
BB3HUKHAIUTE CJIEKTPOMArHUTHU TPENITSHUS M MaKCUMATHUTE HanpekeHue Umax, 10 KOETO ce

3apex/1a KOHAEH3aTopa M TOK lmax , KOWTO mpoTHya npe3 6o6uHaTa. [2 T.]
2

B) aKO PEILIEHHETO Ha YPaBHEHHETO %4‘ 20 %4— a)ozx =0 e or Tum X(t) = Ae™ COS(a)t + (p)

U3pa3eTe HEM3BECTHUTE MApaMeTPH K U @ B PEIICHUETO Ype3 JAJCHUTE MapaMeTpH f U wo B
ypaBHEHUETO. [2 T.]

I) M3MOJN3BAaiKM pEHIEHHETO OT TMOJYCIOBHE B), HaMepeTe TOYHaTa (OTYHTANKH
chpoTHBIEHHeTO R) 3aBHCcHMOCT Ha 3apsna ((t) Ha MIIOYHTE Ha KOH/EH3aTOPA OT BPEMETO.
N3uncrere TOUHUS eprol T Ha eJIEKTPOMArHUTHUTE TPENITEHUS M HadaHata ¢asa ¢. [3 T.]
1) M34YUCIeTe BpeMeTo 7 (B CEKyHIH M Opoil meprojan), 3a KOETO CHEprusATa B TPEHTSILIHS
Kpbr HaMasiBa 2 mbTH. [1 T.]

€) HauepraiiTe rpadukata Ha 3aBMCHMOCTTa Ha Hanpexennero U(t) Ha komjensatopa ot
Bpemero. [1 T1.]

3aryOuTe Ha €HEpPrus upe3 U3Ib4BaHe Ce MpeHeOpernar.

Honesna mamemamuxa.

di (%)= ae™,

% [cos(ax)] = —asin(ax), % [sin(ax)] = acos(ax)
9 119001=] & 100]at0)+ 1] & o)



[Ipenaiite mucra 3a€AHO C pelICHUETO Ha 3aj. 2!
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®@ur. 2.3 (U3non3BaiiTe, ako perIeHUETO Hajlara)

®ur. 2.2



