
73aa. 1. NpaBonMHeäHO ABMKeHHe 
ABe MatepnanHM TOHKM Ce ABMXaT paBHOMepHo npaBonuHeMHO CbOTBeTHO Cbc 
CKOPOCTM k, M Ü,. B HayanHMA MOMeHT BpeMe (t = 0) Te Ce HaMupaT B no3MuMM ot M 
To2 
a) lonyvere opmyna sa MOMeHTa BpeMe tmin, B KO`TO Te e ce HamupaT Ha 
MMHMManHO pacTOAHMe d egHa oT Apyra. 
6) lonyveTe opmyna 3a MMHMManIHOTO pascTORHMe d. 
B) AKo B HAKaKbB Pa3MC OT OPTOrOHaNHM equHWHHM BeKTOpw ëz, ë, u e,, BeKTopuTe 
MMaT CToMHOCTM o1 = 0, To2 =2 m. ë, + 2 m.ëz, ö,=1".�, +1.6, 

m 

ö, =-1".é, +1=.�,, n34MCNeTe croMHOCTMTe Ha tmin M d. 

3ag. 2. Teve nu AyHaB naMMHapHO? 
Peka c LUMpo4MAa l M AbnQo4MHa h (c npaBObIbIHO ceyeHMe) TeYe naMMHapHo. 

TlOBbpxHOCTTa Ha pekaTa cKIioYBa brbN a c Xopu30HTa. 3eMHOTO YCKOopeHne e g. 

nNbTHOCTTa Ha BOnaTa e p, a BHCKO3MTeTbT ùen. "bperoBMTe eceKTu" Ce 

npeHebperBar. 
a) TlonyHeTe popMyna 3a CKOpOcTTa Ha BOgara v(z) Ha pascTOAHMe z OT AbHOTO M. 

b) TlonyYeTe popMyna 3a noTOKa Q Ha BOAaTa (AebuTbT Ha pekaTa). 

8) M34McneTe CKopocTTa Ha nOBbpXHOCTTa Ha BOgata Ha peka AyHaB MexAy BuguH 

n Pyce, ako TeYeue naMMHapHo. IlbTHOCTTa Ha BOgata e p= 1000 

BMCKO3MTeTbT Ha BOnaTa en= 1,0.10 Pa. s, 3eMHOTO YCKOpeHMe eg= 10S 

Abnoo4MHaTa Ha AyHaB e h= 10 m. HagMopCKaTa BMco4MHa Ha AyHaB npu BuawH e 

31 m, a npu Pyce- 16 m. PascTOAHMeTO OT BuAMH A0 genTaTa Ha AlyHaBe 790 KM, a 

Ha Pyce-490 km. Teye M AyHaB namMHapHo? 

m3 ' 

3ag. 3. Top3MOHHO Maxano Bbpxy HaKIÓHeHa paBHMHa 

EgHOpogHO TOYe C Maca m M paguyc r e 3akayeHO C KOHey c AbKMHa l 3a TOYKa 

OT HaKNOHeHa paBHMHa. HaknOHeHaTa paBHMHa CKNIO4Ba bb/l a C Xopn3OHTa. 

3eMHOTo ycKopeHMe e g. MHepYHMAT MOMeHT Ha egHopogHo KbI6o cnpAMO OC, 

MMHaBauja npes yeHTbpa Ha Macata My, e l, =mr�, TlonyeTe popMyna 3a 

nepuoga Ha MaNKM TpenTeHWA OKonno paBHOBeCHOTO My nonoKeHVe Bbpxy 

HaknOHeHaTa paBHMHa. HaMa xNb3raHe. YcyKBaHeTO Ha KOHeL;a Cb34aBa 

npeHeQpeKAM BbPTAL; MOMeHT. 



3anava 4. EneKTpHyeckaTa BepHra, M306pa3eHa Ha 
CxeMaTa, e BKIIO4eHa KBM H3TOYHHK Ha npoveunuRO 

HanpexeHHe c eeKTHBHa cTOMHOCT aff 12 V, 
YeCTOTa V= 50 Hz HyTEBO BBTpeIHO 

CBIIpOTHBIeHHe. CBnpoTHBneHHeTO Ha pe3mcTopa e 
R= 1002. MuonBT e HIcaneH, T.e. CbIipoTHBneHHeTO 

My B npaBa nocoka e HYna, a B oópaTHa nocOKa - 6e3KpaaHoct. 
Va) H3o6paseTe kayecTBeHO Ha obma koopAHHaTHa CHCTeMa rpauKa Ha HanpexeHHeTO E(t) Ha H3TO4HHKa H rpauka Ha HaipexeHHeTO Ut) Bbpxy pe3HcTOpa oT BpeMeTo. TpauKaTa 

TpaOBa na o6XBaua nOHe eHH nepHo] Ha ipoMeHnHBOTO Har1pexeHHe. 

3anava 5. 

12 V; 50 FHz 

y 6) IIpecMeTHeTe MHHHManHHA KanauuTe Cmin Ha KOHneH3ATOpa, npu KoTO ryKTya1HwTe Ha 

HanpekeHHeTO BBpxy pesucTOpa He HaNBMWaBaT AU = Umax - Umin = 1.0 V. 

Au¢pakUHOHHa peieTKa ce CHCTOH 

npouenH C aTepHaTHBHO npOMeHAUa ce IHpo4HHa 
(UupOK/TeceH/ ...), cneNBaH npes enHaKBO pascTOSHHe a, 
KaKTO e nokazaHO Ha pHrypata. BBpxy peieTKaTa naga 
HOPMaNHO MOHOxpOMaTHYHa CBeTNHHa C ABIKHHA Ha 
BLJIHaTa A (2 < a). AKo 6b1aT 3akpuTH WupOKHTe 
npoueIH, Bbpxy eKpaH Ha roiAMO pazcTOAHHe L OT 

R 

a 

peuueTKara (L > a) ce n0Ty4aBaT HHTepepeHYHH MaKCHMYMH C npakTHYECKH eAHaKbB 
HHTeH3HTeT 0. AKo 6b1aT 3akpHTH TeCHHTe npoIeIH, a uHpoKHTE ca OTBOpeHH, 

HHTeH3HTeTbT Ha MaKcHMYMHTe BbpX)y eKpaHa e 2l0. 

OnpegeIeTe pasCTOAHHCTO AX MeKAy MaKCHMYMMTe H HHTeH34TETa Ha 

MaKcHMyMWTe KaTo yHKI;HA Ha TeXHHA NopanbK K, ako 0bnaT OTBOpeHH eAHOBpeMeHHO 

KaKTO TeCHHTe, Taka H WHpoKHTe IIpoueniH Ha 1HppakI;HOHHATa pemeTKa. 

3anaya 6. B enHHHA KpaA Ha onTHYHO BIaKHO Ce HaMHpa TOYKOB H3TOYHHK Ha CBeTJIHHa, 

KO�TO H3JIB4Ba KpaTbK CBeTIHHeH HMIYJIC C CHeprHa Eo = 5 u, paBHOMepHO BBB BCHYKH 

nOcOKH BBTDe BBB BJIaKHOTO. bJIKHHATa Ha B+aKHOTO ¬ L= 10.0 m, a noKasaTe.LST My Ha 

npeyynBaHe e n = 1.50. BnaKHOTO rpaHHYH C BB31YX, YH�TO IIOKa3aTe,I Ha npe4yIBAHe e 

eAHHHLa. 

a) KonKO e eHeprHATa E, H npogbIKHTeNHOCTTa At Ha CBeTIHHHHA HMIync, KOHTO A0CTHra 

ApyTHA KpaH Ha BJIaKHOTO? 

6) loTyyeTe H3pas 3a MOMeHTHaTa MOuIHÌCT P(t) Ha CBeTIHHHHA HMIIYIC, 10CTHTHai Kpas 

Ha BIaKHOTO, KBIeTO te BpeMeTO, OTYeTeHO OT MOMeHTa Ha H3T'BYBaHe Ha HMIyICa. 

AncnepcHATa Ha cpenara H H!pakuHOHHHTe eheKTH Ce npeHeQperBar. 



3anayn (7, 8,9,10) 

3anaya 7. PenaTHBHCTKA MexaHHKa 

V a) Mspaere penaTHBHCTKHS KMITynC p Ha vacTHI(a c Maca m qpes penaruBHCTKaTa 
KHHeTHyHa eHeprHs K. 

YacTHLa 1 c Maca m yyacTBa B enactHueH VIap c HerTOIBHKHa 4acTHIIa 2 CbC CbMaTa 

Maca. KHHeTHYHaTa eHepruA Ha yacTHUa 1 npeH ynapa e Kn H CIen ynapa Ta ce oTKIIOHABA Ha 

6) M3pasere KHHeTW"Hara eHeprus K, Ha yacTHLgaTa I cnen ynapa qpe3 K, H 0 

3anava 8. Pa3BHTHe Ha MONENa Ha Bop 3a BONOpOIHHA aTOM 

a) IIpecMeTHeTe HHIykIHATa Ha MarHuTHOTOo none B (nocOKa H roeMAHa) B HTBpa Ha 
BONOpoIHHA ATOM, CB31aneHa OT IBHKEIHA ce eJteKTpOH IO IbPBaTa opowTa Ha bop. 

6) TB� KaTo npoToHST IPHTexaBa MarHHTeH MOMeHT 

2m, 
KOHTO HMa KOMIIOHCHTH tu, IO nOcOKaTa Ha noNeTO, eHeprHATa Ha aTOMa B OCHOBHOTO 

CbCTOAHHe ce upOMeHA. OueHeTe pazueIBaHeTO Ha eHepreTHYHOTO HHBO B TOBa CbCTOAHHE. 

Ilonesmu KOHCmaHmu. q, =1,6.101 C, , = 4r.107 N/A', m, =9,1.10 kg, m, =1838m,. 

3anaya 9. OxJraKIaHe Ha HeYTpOHH 
Bbp3 HeytpOH H3IHTBa IEHTpaTHH HaTbJIHO eJIaCTHYHH ynapu ipH MBHKeHHe B cpena, Hrpacua 
poJiATa Ha 3abaBHTeJI. OnpeneieTe KOJIKO ynapa ca HeoQx0NHMH Ha HeyTpOHc eHeprHA I Me V 

3a 1a 1OCTHTHe B rpadur TOUTHHHa CKopoct, CBOTBeTCTBAMA Ha TeMHepaTypa T =300 K . 

3anaua 10. TonIHHeH IBHraTeJI 

He e H3BeCTHO. 

ToHHeH IBAraTeJI paboTH 10 06paTHM KpBrOB Ipolec, CLCTOAI ce oT: IpOlec 1-2, B KO}TO 
MOJMapHHAT TOIJIHHEH KarnauTeT HapacTBa ipoiopHOHaIHO Ha TeMIIepaTypara oT CTO}HOCT 

C=20 J/K.mol no C, =50 J/K.mol, aHaQareH ipouec 2-3 H H30TePMeH pouec 3-1. 
IIpecMeTHeTe KIIL Ha oIHCaHHA IHKLJI. Y paBHeHHeTO Ha CbCTOAHHE Ha pabotHOTO BeeCTBO 
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