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1. Maruerocrartuka

MarneToaBmxeIaTta cuia Mo KpuBa CC ,Z[e(i)I/IHI/Ipa KaTO HHTErpal IO KOHTYP Ha
MMpOCKOUATA HA MAIrHUTHATA HHAYKIUA B BbpPXY KpHBarTa,

[ Bdl.

curve
3akoHbT Ha AMIep TJIacH, Y€ MarHeTOJBIKENlaTa CHJia IO 3aTBOpEHAa KpHBa
(HaMoOTKa) € mpomnopiHoHaimHa Ha Toka, npecndan] KOS JIA E noBbpXHUHA 4YHATO
rpaHuIla € Ta3u KpuBa. KoehUIMEHTHT HA MPONIOPIIMOHAITHOCT C€ HapHya MACHUMHA
nporuyaemocm Ha saxyyma (o).

C_‘S Bdl = Mo yoross

loop

IlonosxuTeTHATa TOCOKA HA TOKa Ce OoIpeaciisi OT HAUYWMHA Ha O6XO)KI[aHe Ha KOHTYpa
110 ITPaBHUJIOTO HaA JsACHATa PbKa.

a. [lo Oe3kpaiiHO IBIBr TpaB MPOBOAHUK Teue MocTtosHeH Tok [. Hamepere
roJieMMHaTa M TIOCOKaTa Ha MarHUTHaTa WHIAYKUOUS B, cb3gajgeHa OT TOKa Ha
pas3cTosiHUE 7 OT MpOBOAHMKA. M3paszeTe pe3ynrara B TEpMUHU Ha 1, 7, U L.

b. TeHKa eqHOpOIHA MPBUKA C Maca m U AbJDKMHA L € pa3nojoKeHa YyCIOpeaIHO Ha
MIPOBOJIHMKA , Ha pa3cTosiHUE d OT Hero. [Ippukara MoXke Ja ce€ BbPTH €AMHCTBEHO 10
0C, MEPNEHIUKY/sIpHAa Ha paBHUHATA, ONIpPEesieHa OT MPOBOJHUKA U MpbukaTa. Octa
MHHaBa Ipe3 cpelnara Ha npbukara. [lo mpbukaTa Tedye MOCTOSAHEH TOK /' B MOCOKa
npoTuBonoJiokHa Ha /. [IppukaTa € OTKJIIOHEHA Ha MaJdbK BI'bJ OT PABHOBECHOTO CH
MOJIOKEHWE W OCTaBeHa Ja ocuuiaupa cBoboaHo. Hamepere mepumona Ha Mallku
ocrunarmu upes /1, I', m, L, d n py.

c. IlomyGe3kpacH TPOBOAHMK TIpEeMHHaBa B O€3KpaifHa MPOBOJSANIA KOHUYHA
MOBBbPHUHA, YMATO OC ChBMAJa C MPOBOJHUKA, KAaKTO € MOKa3aHO Ha KapTuHKata. [lo
chUcTeMaTa Tede IIOCTOSHEH TOoK [

Hamepere ronemunata M OpuUEHTaIUsATA

Ha MarauTHaTta HWHAYKIOUA B Ha ! [9)
Ppas3CTodHuC »r OT OCTa, BBTPEC H H3BBH
KOHHUYHUA IIpOBOAHUK. I/I3pa3eTe

pe3ynTaTa B TEpMUHU Ha I, 7, U L.

d. I[Tony6e3kpaeH nmpaB NpOBOJHUK MMPEMHHABA B CBOsI Kpail B Oe3kpaiiHa MpoBosIIa
paBHUHA, KOATO € MEePIEeHIUKYIsIpHa Ha MpoBoaHKKA. [1o cucTemara Teue mocTosiHeH
Tok /. Hamepere rojemMuHa u mocokaTa Ha MarHuTHaTa MHAYKIUS B Ha pa3cTOsIHUE 7
OT OCTa Ha MPOBOJHHKA, OT JBETE€ CTpaHM HAa paBHUHATa. M3paszere pesynata B
TEpPMUHU Ha [, 7, U .

—

e. Pasrnenpaiite nuHeliHaTa MIBTHOCT Ha Toka J , Teyall MO paBHUHATA OT
MpeIuIIHaTa MoATo4Ka, Karo:
S
dl
KbJETO d/ € eleMEeHTapeH JIMHEEH EJIEMEHT, MEPHeHIUKYIIpEeH Ha HalpaBJICHHUETO,
HOCEIIIO eIeMEHTapeH ToK dI.
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BoBegere eauHUUYHUS BCKTOP n NEpHICHAUKYIIAPECH Ha paBHUHATA, KOWTO Ja
OIPCACIIN ITOJIOKUTCIIHATA [IOCOKA HAa IPEMUHABAHE OT €IHAaTa KbM JIpyrara )74 CTpaHa.

BeKTOPHOTO MpOM3BENCHHE J X7i ONpejaels IMONOKHUTENHATA I[OCOKA 3a Tasu
KOMIIOHEHTATa Ha B , KOSITO € yCIOopeHa HAa paBHUHATA.

[lokaxxere, ye mnpu MpecHuyaHe Ha pPaBHUHATA, pA3IMKaTa B TOJIEMUHUTE Ha
KOMIIOHEHTa Ha B, ycriope/iHa Ha paBHUHATA, € IPONOPLHUOHAIHA HA TOJIEMUHATa Ha
J B TOUKara Ha MPEMHUHABAHE U HAMEPETE KOHCTAHTA Ha MPONOPLUUATHOCT.

f. be3kpaiiHa nmpoBOAsIIAa paBHUHA € YCHOPEIHA HAa XOMOI'€HHO MarHUTHO nojue. Ot
JIBET€ CTpPaHM Ha paBHMHATA MAarHUTHAaTa WHIOYKIMS HMMa €JIHAKBa I10COKa, HO
pas3uyHu ToJeMUuHU : By u B, . Hamepere Hansranero, KOeTo M3MUTBA PaBHUHATA.
H3pazerte otroBopa upes By, By u L.

g. Kyxa npoBopsmia chepa e cBbp3aHa B CBOUTE “NOJIIOCH” C JIBa MOJyOe3KpaiHU
MpaBU IMpPaBU MPOBOJHMKA, OPUEHTHPU MO ocTa Ha noirocute. Ilo cucremara teue
nocrosiHeH Tok /. Hamepere ronemMuHara u nocokata Ha MarHMTHaTa MHAYKLIMS B Ha
pascTosiHHE 7 OT OCTa Ha IMOJIIOCHTE, BHTpe U U3BBH cepaTa. M3pazeTe pedynrara B
TEPMUHM Ha [, 7 U L.

h. IonrocuTe Ha Kyxa nmpoBoAdiIa chepa ca CBbp3aHH OT BHTPEIIEH MPaB MPOBOJHHUK.
ITo moBBpxHOCTTA Ha chepaTa TeUye MOCTOSHEH TOK / OT €AWHUSA KbM JIPYTHsl MOJIOC
U ciel ToBa 0OpaTHO MO MpoBoJHMKA. Hamepere roneMuHara m OpHeHTalUATa Ha
MarHuTHaTa MHAYKIUS B Ha pa3CTOsAHHE 7 OT OCTa Ha IMOJICUTE, BBTPE U U3BBH
cdepara. H3zpazere pesynrara upes 7, r 1 L.

3aKOHBT Ha EHo—CaBap Hu3pa3sgBa MaromTHaTa HMHAYKOUSA, Cb3JaJICHA B TOYKa OT
IPpOCTPAHCTBOTO OT CJIICKTPHUUYCH TOK, TCHAII 110 CJICMCHTAPCH JIMHCCH CJIICMCHT dl:

,uOI(Ex?)

3 b

dB =
Ay

KbJIETO 7 € PaJNyC-BEKTOPHT HA TOUKATA CIPSMO €JIEMEHTapHUS TOK.

i. [lo mpaB mpoOBOJHMK C IbIKMHA L Tede mocTtositHeH TokK [. IIpoBOJHUKBT ce
Ha0ro7aBa OT TOYKAa OT CUMETpajiHaTa paBHUHA IO BI'bJ 20. M3paszere rosemunara
Ha MarHuTHATa UHAYKIMS B Ta3W TOUka 4upe3 L, [, o 1 L.

j. IloctossHHEH TOK / Tede XOMOTEHHO IO MOBBPXHOCTTA Ha MpoBoOAAIIa cdepa ¢
pamuyc R, oT eguHus KbM Apyrus ¥ momroc. Hamepere rosemrHaTta Ha MarHuTHaTa
WHIYKIMS TI0 €KBaTOpHajHaTa paBHMHA Ha cdepaTa, B TOUKA HA Pa3CTOSHUE 7 OT
0CTa Ha TIOJIFOCHTE, BBTPE U U3BBH cepaTa. M3pazere pesynrara B TepMUHHU Ha I, R, 7

" o.
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2. OCHMIALINN HA EJTJACTUYHU TEJIA

B Tta3u 3agauda npeHe6perBaMe T'PaBUTAIMOHHUTC e(i)eKTI/I. OCBCH, dKO HC€ € Ka3aHoO
APYyro, CpeauTe a CC CYUTAT XOMOTI'CHHU U U30TPOITHU.

A. PasrienaiiTe MHOro ThHKa €JlacTHMYHA MpPbBUKA, KOSTO HE MOXE Jla C€ OrbBa.
[Ipbukara e ¢ gpmxuHA L, mIbTHOCT p U MoAyn Ha FOHr E . CeyeHnero Ha mphUKaTa
ocTaBa MOCTOSHHO. [IpbukaTta e JeKo pasTerjieHa B JBaTa CH Kpas M OCTaBeHa Ja
OCIIHIIUPA CBOOOIHO.

a. 3anuiiere KMHETUYHATA €HEPrus Ha MpbUYKaTa B MPOU3BOJIEH MOMEHT B TEPMUHH
Ha MacaTta i m , IbJDKUHATA M L ¥ CTeNeHTa Ha MPOMSHA Ha HAIPEKEHUETO Ha ONbH
€ (e-HanpPEeKCHUETO HA OIBH).

b. 3anuinere moTeHIMaTHATA €TACTUYHA EHEPrUs Ha MPBhUKaTa B MPOU3BOJICH MOMEHT
B TEPMHHU Ha m, p, E U €.

c. Ilokaxere, ye 3ama3BaHeTO HAa MEXaHMYHATAa EHEPrHs Ha MpbUKaTa BOAMU JO
XapaKTepHOTO AU(EepEeHIIUATHO yPaBHEHUE 32 HE3aTUXBAIIN XaPMOHUYHU TPENITEHUSI.
[IpaBeiiku aHanorus ¢ TOYKOBa Maca m , Ha KOSITO JieiicTBa cuiia 6S (G € elMacTUYHOTO
HampexeHue, S € CEYeHUEeTo), OmpeiesieTe BeIMYMHATa, KOSITO B Ta3W 3ajadya Urpae
poJifATa Ha KOOpAWHATA.

d. 3anumere u3pasa 3a mepuoJa Ha MajKd HAIJIBKHH TPENTEHUS Ha MpbyKara B
TepMUHU Ha L, p u E.

B. Pasrnenaiite enactuuna cepa ¢ paguyc R, HanmpaBeHa OT ChINHUS MaTEpHaIl, KAKTO
u npbukaTta. Heka € e Hanpexxenneto Ha onbH AR/R. Cdepara e J1eK0o U XOMETeHHO
CBUTA U CJIEJI TOBA OCTaBEHA Jia OCIIMIIUPA CBOOOTHO.

e. 3anuIieTe MEXaHUYHaTa eHeprus Ha cdepara B MPOU3BOJIEH MOMEHT B TEPMHHH Ha
m, R, p, £, € ¥ cTenieHTa HA U3MEHEHHE Ha €.

f. Sanumere u3pasa 3a mepwoja Ha MaJKH paadagHU OCIWIAlMU Ha cdepara B
TepMUHU Ha R, p u E.

C. PaSFHeHaﬁTe MHOI'O TbHKA ITPaBObI'bJIHA €JIACTHYHA IIJIACTHUHA, KOSATO HE CC OI'bBaA.
IInacTuHaTa MMa TUHEHHHU pasMEpu Lul HG6GHI/IH3T3 Ha IiaCTuHarta Ja €€ CHuTa 3a
IIOCTOsAHHA.

E(beKTI/ITe OT CJIIACTHMYHUTC HANPCIKCHUA Ox H Oy, HeﬁCTBaHlH Ha mnactuHara HE ca
HC3aBUCHUMH, B CMHCDBIJI, Y€ PA3TATAHCTO IO €AHOTO HAIIPABJICHUC BOAX OO CBHBAHC I10
APYroT1o. B I'PAaHHUIUTC HA 3aKOHA Ha X}’K, TOBa MOKC Ja CC 3aIlMIIC KAaTO:

O-y

& =l 7
j— O-X ,

£,=—H 7

KbJETO Oe3pa3MepHUAIT MHOXKHTEN W (koedurueHT Ha [loacon) e oT mopsiibka Ha 0.3.
g. M3pasere 6, ¥ G, B TEPMUHH HA &, €, £ U L.

h. 3anumere cucremata oT AudepeHIaTIHN ypaBHEHHUS 33 JBUKEHHETO Ha TOUYKOBA
Maca m B JIB€ OPTOTOHANIHU HAIPaBJICHUS, W3MOJ3BAMKM KaTO KOOPAWHATH
€KBHMBAJICHTA HA HAMEPEHOTO B MOATOYKA C.

i. Hamepere Bb3MOKHUTE CTOMHOCTH Ha ®, 33 KOUTO PELICHUATa HA TOPHATA CUCTEMA
ca MPOCTH HE3aTUXBAIlM XapMOHUYHU OCUUIAINH (MOJIN):
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& = Asinot

g, =Bsinot
N3pazere pe3yaraTute B TepMUHK HA L, [, p, E u .
j. B o0mus ciyuaii, perieHreTo Ha ropHaTa CUCTEMa YPaBHEHHUS € CYMEepHO3ULUs OT
JIBa HAaMepeHu Moja. 3a KBajapaTHa miuacTuHa (L = /) u Manbk koeduieHt Ha [loacon

2
(1" <<'1), u3pasere nepuoja Ha OMEHETO B TEPMUHHU Ha |l U Ha Hepuoaa 7o, Ha
HAJJIBKHUTE OCIIUIIAIMY Ha MPHUKA ChC ChIATA IBJDKHUHA.

D. Cera, BMecTO J1a € pa3Tersara, iacTUHaTa € JIEKO MPUILTh3HATA B
€IHO HaIlpaBJICHUE TMOJ JIEHCTBUETO Ha HANpEXKEHHE MPH XJITb3TaHe,
KaKTO € MoKa3zaHo Ha auarpamata. [ledopmanusrta npu Xib3raHe ce
neguHUpa KaTo tan y = vy, a 3aKOHBT Ha XyK MprUeMa BUJA:

1
v =ET 5 [T]S[ :[G]51 = N/m2 >

Kbnero G e Taka HapeUCHHAT MO0V HA XAb32AHE.

k. U3pazete G B TepMmuHu Ha E U L.

l. Hamepere mnepuoga Ha MalKd OCHHJIAUU MpPH XJI'b3raHe Ha
IlacTUHaTa B TepMuHU Ha L, p u G. M3paszere chblusi Mmepuoj B
TEPMHHHU Ha [l U Ha Hepuoaa Ijone HA MpbYKAa CHC ChILATA ABJDKMHA, U3BBPILBAILA
HAJIBKHH OCIMIIALIUH.

E. [unmuaabp ¢ paayuc R ¥ ObJDKMHA L, HampaBeH OT ChHIIUS MaTepHall, € JIEKO
yCYKaH M OCTaBeH Ja ocmwimpa cBobogHo. Jlepopmammsara Ha  ycykBaHE ce
nedrHUpa KaTo BbI'bjia 0, Ha KOWTO IMWIMHABPHT € YCYKaH MO JEHCTBUE HA BBPTSII]
MOMEHT. B 1031 ciyuaii, 3akoHBT Ha XyK NMpUeMa BHJIA:
1

9=EM ; [Cly, =[M]s, =Nm,
kbseTo C e Taka HapedeHaTa KOHCMAHMA HA elACUYHO YCYK8aHe.
m. Hamepere nmeproa Ha MaJIKM YCYKBAIllM OCIMJIAIIMKA Ha IMWIMHABPA B TEPMUHHU Ha
L,pugG.
n. M3pazere koHCTaHTaTa Ha €IaCTUYHO YCyKBaHe upe3 R, L, E u .
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3. OCHOBHU HA OBIIATA TEOPUA HA OTHOCUTEJIHOCTTA

AWiHmaiH npu3HaBa, de uaesTa 3a IlpuHiuna Ha exBuBajeHTHoCT (1907) e Owmia
“Haii-IacTinBaTa MUCBHI B xuBoTa MU~ . Toi cu conomusd: “Censix B cTOJAa CH Ha
CIIY’)KUTEJ B TAaTEHTHOTO 010po B bepH, KoraTo U3BeHBK M€ OCEHU MUCHIL: AKO 408€K
naoa ce0000n0, moii Hama 0a yceuwya meeniomo cu. bsax nopaszen. Ta3u npocTuyka
MHUCBHJI MU HalpaBU CHIIHO BIleyaTiieHuWe. TS Me MOATHKHA KbM TEOpHsTa Ha
rpaBuTanuaira.”

Taka ge, ako HabmIOJAaTEN € B ChCTOSIHUE HAa CBOOOJHO MMajaHe, TOH MOXKe Ja Oble
pasriexJaH KaTo MHEepIHaliHa OTIPaBHA CHCTEMa, B KOSITO IPaBUTALIMOHHOTO MOJIE
JUICBa. 3a HelacTue, Th KaTo pazNUYHUTE HAOIIOAAaTeNd B MPOCTPAHCTBOTO U
BpPEMETO IIIe MajaT ¢ pa3iuyHa CKOPOCT W/WIM B PA3IMYHU HANpaBiIeHUs, AWHIIANH
OCBh3HaJI, ye TpsiOBa /a ce M3MOJI3BAT CaMo JIOKAIHU OTIIPAaBHU CUCTEMH, TaKa Y€ BbHB
BCAKA OT TAX, YCKOPEHHUETO, BCIEJICTBUE Ha I'paBUTAIUATA, J1a ObJe MOCTOSHHO MO
CTOMHOCT U HampaBJICHUE.

Heka pasrnename ToukoB Habmiofatren c mpeHeOpexuMma, HO HE HyjleBa Maca, B
O6nu30CT 10 MacuBeH O0eKT ¢ mMaca M. AKO TpaBUTAIMOHHOTO MOJI€ HA MAaCHUBHHS
00€KT He € MHOTO CHJTHO U HSIMa JPYTU CUJIM, HAOMIOIATENAT 1Ie Ce IBUXKHU IO CUIIOBA
JUHUS Ha TPaBUTAIMOHHOTO TOJE C YCKOpeHue (B JaJeHa TOYKa) pPaBHO Ha
IPaBUTALIMOHHOTO YCKOpEHHWE B Ta3W HMEHHO Todka. Ako, obaue, macata M e
JOCTaThYHO TOJIIMA, TOPHUTE PA3ChAKACHUS ca HEMPWIOKUMHU, Taka ue TpsOBa Ja ce
paboTu ¢ KOHIIeNIMATa Ha 00IIaTa OTHOCUTENIHOCT. BsapHo e, obade, ye B cuTyaluu
CbC CHMETpHUSl Ha IUIOCKOCT, €JIeMEHTApHUSAT MPOCTPAHCTBEHO-BPEMEBU HHTEPBAI
MOJKE JIa ce 3amuilie KaTo:

ds® = ¢’ (dt')2 =—fc’ (dl‘)2 +%+(d)})2 +(dZ)2,

kpaero dt’ e Oe3KpallHO MalKUSAT BPEMEBHM HHTEPBajl, U3MEpPEH IO YaCOBHHMKA Ha
HaOmroatens. B oOmust ciryyait f ' ¢ ca GyHKIIMH Ha POCTPAHCTBEHO-BPEMEBUTE
koopauHaTH. [1o To31 HauKH, HAOIFOIaBAaHUTE €JIEMEHTAapHU TIpeMecTBaHus dx MoraTt
na ObIaT pasriiekJIaHU KaTo TOBIUSHHU OT HSIKAKBB JIOKAJCH CBHUBAIL KOC(MHUIIHCHT.
ChOTBETHO, BpeMeHaTa, He0OXOIMMH Jla C€ M3BBPIIAT CIIOMEHATUTE MPEMECTBAHMUS,
MOTaT JIa Ce Pa3rJIekK AT KaTo TOBJIHSIHU OT HIKAKbB JIOKaJIEH pa3Tsrainl GakTop.
TpymHoctTa B O0maTa Teopusi HA OTHOCUTEIHOCTTA €, Ye M3BECTHUAT HU M3pa3 3a
ds’ (mapeuen mempuxa Ha MunKkogcku), B KOWTO HE Ce ChIbPXAT HHUKAKBH
MIPOMEHIINBY, Beue He € B cwia. [lo-7oiy 1mie pasriename Hai-mpocTarta Bh3MOKHA
CHUTyallUs W II¢ CE ONHTaMe Jia OINHUIIeM CBHOUTHSATA B MPOCTPAHCTBO-BPEMETO,
M3II0JI3BaliKH HOB HA0Op OT KOOPJAWHATH (MJIM TIO-TOYHO MapaMeTpH), KOUTO OTYHTAT
cBuBamure/pastsaramure pakropu. ToBa e HU TOBene JO APYTH, MO-TOIXOISIIH
u3pasn 3a ds”.

Heka pasriename TO4YKOB OOEKT ¢ Maca Ha MOKOHW 7, MbpBOHAUYaIHO (£ = t' = 0 s)
HEMOJIBUKEH BBbPXY OCTa X B TOYKA Xg = c?/a’. Heka cera Toii "maga csoOogHO" B
MTOJIOKUTETHOTO HaIpaBJeHUE HA OCTa, TaKa Y€ BbB BCEKM MOMEHT COOCTBEHOTO MY
YCKOPEHHE, U3MUTAaHO B MHEPIMAIHA OTIPaBHA CHCTEMa, KOSATO C€ JBHXKH 3aCHO C
00CKTa, 1a € KOHCTaHTa, a'.
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a. Hamumere u3pa3 3a YCKOPEHHMETO Ha TSAJIOTO B OTIpaBHA CHUCTEMa, CBBbp3aHa C
“IpaBUTAIIMOHHOTO TO0JI€”, B TEPMUHU HAa HEroBara CKOpocT Ha "magaHe" v, a' U c.
[TokaxeTe, 4ye paBHOAEHCTBAIIATA CHJIa HA TSJIOTO € TIOCTOSIHHA.

b. Hamepere uzpa3s 3a v B TepMUHM Ha £, a' ¥ C.

(YobpTBaHe: nocTuraiikm 10 WHTErpana, B3emeTe v Ja ObAe MpOMOpIUOHAIHA Ha
TPUTOHOMETPUYHA (PYHKIIHS.)

[Topamu ToBa, KoeTo cneaBa, TpsOBa da AeduHUpaMe XUNEPOOTUYHUTE (YHKIIHH
sinh, cosh and tanh:

. def ¥ — ™" def e+ def ginh x
sinhx=———; coshx=———; tanhx=——.
2 2 cosh x

Pa3bupa ce, chiiecTByBaT MOAXOIANIM AeDUHULIMU 32 OOpaTHUTE XUNEPOOIUYHH
¢bynkuu arcsinh, arccosh and arctanh.

¢. Hamepete u3pas 3a coOCTBEHOTO BpeMe ¢’ Ha "majamoTo" TsJI0 B TEPMUHU HA 7, a' 1
c.

(Vnvmeane: nmocturaiiku A0 WHTErpaia, B3emere ! Ja ObJe MPONMOPIUOHAIHO Ha
xunepOoonnyHa GyHkiusa. O3HadeTe ¢ T apryMeHTa Ha Ta3u (QyHKITHUS. )

Kakro Bmxnate, T e mponopuuonanHo Ha t'. C apyru aymu, T = const OmucBa
CbOUTHS, KOUTO c€ CIy4yBaT €JHOBPEMEHHO OT TJe[Ha ToYka Ha ‘Tajgamus’
Habmonaten. Taka ye, creBaiara CThIKa 1ie ObJe 1a ce OmUTaMe /1a BbBEJIeM e1H
JpyT MapaMmeTsp, J1a KaxeM p, Taka 4e p = const ja ONMMUCBa CbOUTHUS B TOKOW OTHOCHO
“mamamusg’” HaOJIrogaTeN.

d. WsnomsBaiiku MerTpukaTa Ha MMHKOBCKM W HamepeHUTe TpaHchopmamuu 3a
BpEMETO, HaMepeTe U3pa3 3a MOJOKEHUETO X Ha TSJI0TO B TEPMUHU Ha a', T U C.

e. Hanumiere ypaBHeHHe 3a TpaeKTOpHUsSATa Ha TSUIOTO B JIBYMEPHO MPOCTPAHCTBO-
BpeMe ct-x (KOOpIWHATUTE )y W z He MpelCcTaBisBaT WMHTepec Tyk). Hauepraiite
rpaduka Ha cf OT X, U3UEPTABANKU CHIIO0 MUHAIUTE U OBACIIUTE CBETIMHHU KOHYCH
Ha HEMOJBIKEH HaONIoaTeNl, KOWTO ce HaMHpa B HAayaJloTO Ha KOOpAMHATHATA
cucrema. (CBETIUHHUAT KOHYC HA MHHAJIOTO € 00JIacTTa OT MPOCTPAHCTBO-BPEMETO,
OT KOSITO CBETJIMHHUTE CUTHAJIM MOraT Ja JOCTHUTHAT KOOPAWHATHOTO Hayalo;
CBETJIMHHUAT KOHYC Ha ObJiemero € obiacTra OT MPOCTPAHCTBO-BPEMETO, JI0 KOSTO
CBETJIMHHUTE CUTHAJIM, W3BUYEHU B KOOPAMHATHOTO Hayajo, MOraT Jia JIOCTHTHAT).
Ha cobmara pguarpama HauyepTaiiTe TpaeKTOpUATa Ha HEMOJABUKEH OOCKT C
KOOpAHMHATA X| > X0, KOUTO “TIalalusAT’ OOCKT IIle MOMUHE B HIKAaKbB MOMECHT.

f. B cBeTiiHaTa Ha TOBa, KOETO Ka3zaxMme IMO-TOpe, IIe ce OKaxe yA00HO Ja uzbdepem
rojeMUHaTa Ha KOHCTaHTaTa p, CBbp3aHa C HAIETO TS0 B NMOKOH B OTIpaBHA
cuctema Oe3 rpaBuTalus, Ja KakXeM po , Aa ObJe paBHa Ha MPOCTPAHCTBEHO
MOCTOSIHHUS 4WJIEH, MOSBSBAI] CE€ B YpaBHEHHUETO, HAMEPEHO B MPEIUIIHATA TOATOYKA.
N3zpazete po B TepMUHK Ha a' ¥ C.

g. Cera ecTecTBEHO 1€ pa3lMIUPUM TE€3U HOBH “‘KOOPAMHATH , HAMEPEHU 3a
“mamamioro” TANO, 3a (MOYTH) MPOU3BOJHO CHOWTHE B MPOCTPAHCTBO-BPEMETO.
W3pazere x u ct B TepMunu Ha p U T. CHOTBETHO, U3PA3ETO P U T B TEPMUHU HA X U Cf.
KakBa e makcumamHaTa 00JacT OT MPOCTPAHCTBO-BPEMETO, KOSTO MOXe Ja Objae
napaMeTpu3rupaHa, u3Moia3BaiKu Te3U KOOpAUHATH?

h. Tpancdhopmupaiite meTpukara Ha MUHKOBCKHM B TEPMUHHU Ha p U T, U ONpEAETIeTe
MHO>KHUTETIUTE f U g CIOMEHATH B YBOJA Ha 3aJayvara.

JloOpe, Heka cmpeM 3a Mallko M Ja pasriefaMe Mo-1o0pe MeTpukara, KOsiTO BHUE
nonyuuxre. Ts ce Hapuya MeTpuka Ha PuHmiep, W M3riexaa aHaJOTMYHO Ha
napaMeTpu3aluaTa Ha paBHUHA C MOJIAPHU KoopAuHaTu. KakTo BeposTHO oyakBare,
MHOXKHUTETUTE / U g HE ca MHBapHaHTHU Npu JlopeHioBa TpaHncopmariiusi, HO B TO3H
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HaW-TIPOCT MpUMEp, HUE MOXKE Jla C€ BbPHEM KbM MeTpHKaTa Ha MMHKOBCKH, 3a Ja
MOJIy4uM TIJI00aNHO MHBapuaHTtHa MeTpuka. Obaye, B oOmusi ciydaid, ce OKa3Ba
HEBB3MOXKHO J]a UMaMe HHBapUAHTHA METPUKA.

Bue cpiio Bumsxre, ye MeTpukata Ha Punaiep He MoXke Aa MOKpUE ISIOTO
MPOCTPaHCTBO-BpeMe. Jlopu, ako MokexMme Ja s pa3lIupHuM, JIECHO MOXKE Jla C€ BU[IH,
4ye ycKOpsiBalll ce HaOIoJaTen HUKOTa He MOKe J1a oJIydd MHGOpMalUs OT LSJIOTO
MPOCTPAHCTBO-BpeMe (3a pasiuka OT HMHEpIHalieH HaOlroJaTeNl, YMHTO CBETIMHEH
KOHYC Ha MHUHAQJIOTO HEMPEMEHHO B OE€3KpalHOCT MOKPUBA ILSJIOTO MPOCTPAHCTBO-
Bpeme). ChllecTBYBa rpaHuIla Ha 00JaCTTa B MPOCTPAHCTBO-BPEMETO, OTTATHK KOSTO
“mamamuaT”’ HaOMOJaTeNl HE MOXKe Ja MoJiydu uH(opMmaimsa. Tasu rpaHuia € Taka
HapEeUEHUST XOPUSOHM HA CHOUMUAMA.

Haii-nakpasi, cnmen kato HoBaTa MeTpHKa “BHXKJAa” YCKOPSBAIIO C€ TAJO KaTro Ja € B
MOKO#, TSI BOJM 1O TOBA, Y€ HEMOABIKHU OOEKTH B I'PaBUTALIMOHHOTO TOJE ca B
JBUKEHHETO OTHOCHO OTIIpaBHATa cucTteMa 0e3 rpaBuTanus (pasrieaana mo-rope)!

i. 3a HemonBWXXKEH OOEKT B TOYKara X|, CIIOMEHATa IO-paHO, M3pa3eTe HeroBara
MIPOCTPAHCTBEHO-BpEMEBa TPACKTOPHsI B KOOPAUHATH p U T. HauepraiiTe Ha auarpama
T OT p "TpaekTopuuTe" HA JBaTa TUIIA PA3TJICIaHW 00EKTa M ONpPEIeIeTe IPAHUIHOTO
“pazcTossHue” Ap MEXIy XOpH30HTAa Ha ChOMTHATA M HaOmOmaTeNss B “‘CBOOOHO
nagage”.

j. B MoMeHTa, B KOWTO HaOJMIOAATENAT 3armoyBa jJa “naga”, ¢gap, pa3noiokeH B X,
3amoyYBa Jia M31bUBA MHOTO KpPATKH EJIEKTPOMArHUTHH HMMITYJICH B IIOJIOKHUTEIHO
HarpaBJieHHe Ha octa X. VHTepBamIbT MEXIy JBa IMOCJIEAOBATeIHA uMmItyica € 7j.
Konko TakumBa curHajga Imie JOCTUTHAT HaOmrogarens? 3amuiiere u3pas3a 3a
TPaeKTOPHATA HA MIBPBUS OT TAX B TEPMHUHU Ha KoopauHatute p and 1. Hauepraiite
BBpXY AWarpamMa T OT p TPACKTOPUHUTE HA IIbPBUTE TPU CUTHAJA M HA HAOIIO1aTes.

k. OdeBWAHO, TOJYYCHHTE CHUTHAIM M€ Ca BCE IMO-PEIKH W TO-PEIKH, KOETO
O3HayaBa, 4ye IIe MMaT BCE MO-ToJisiMa M TO-TOJIIMa hJDKMHATA Ha BBJIHATA ( TI0-
Majka dectoTa). Heka vp ma Obae decTtoTa Ha M3IBYCHUTE UMITyJcH. M3pazere
BPEMETO Ha MOJIy4aBaHE B TEPMUHU Ha BPEMETO Ha M3JIbYBAHE f, Xo U ¢. Onpenenere
YecToTaTa Ha IMOCJSIHMS TIOJIydeH CUTHAI 9pe3 Vo, Xo, 1o U C.

l. KakBa e ronemuHara Ha Obp3MHAaTa Ha W3MEHEHHE Ha KoopawHaTa dp/dt’ 3a
CUTHAJMTE NMpH nojydaBane? Hauepraiite rpaduka Ha Ta3u “CKOPOCT Ha CBETIMHATA
110 HAMpaBJICHHE Ha a’' B MPOCTPAHCTBO-BpeMETO 0e3 IrpaBUTAIMs’ KaTo (PyHKIUS HA
p.

m. EnvH oT Hail-Ba)KHUTE acIleKTH, KOraTo pasriexaaMe dt KaTo BpeMeTo, TeYallo B
JIOKaJTHA WHEpIIMajHa OTIpaBHA CUCTEMa, €, Y€ BPEMETO B PA3JMYHHUTE TOUYKH TIO X-
OCTa I TeYe pa3IMyHO HE caMO KaTo (PyHKIMs Ha Ta3W MO3WIHMSA, HO CBIIO M KaTO
(yHKIIHMS HA BPEMETO ¢, U3TEKJIO OT MOMEHTA, B KOWTO MHEPIIMATHHUAT HAOII0IaTEN €
3armovHan “cBo0oHO Aa maxa”’. Thil kKaTo MeTpuKaTa Ha PUHIep He MOKpUBa IS7I0TO
MIPOCTPAHCTBO-BpEeMe, 3alloyvBa Ja M3TJIekKJa Taka, CAKall B TOYKUTE, 0Opa3yBallu
XOpH30HTA Ha CHOUTHUATA, BpeMeTo criupa. Hanpumep, Hamepere BpeMeTo df ,M3TEKII0
B TOYKaTa X, KaTo (QyHKIHSA Ha Xo, dT, ¢ ¥ c¢. Pasriexxmaliku BTopa TOYKa Ha MaJKO
pascrossHe Axy Ha JICHO OT X (T.€. TO IMOCOKAa Ha TPaBUTAIMOHHOTO IIOJIE),
ompeneseTe OTHOCUTETHOTO 3a0aBsiHe Ha /IBa YaCOBHHMKA B Te3u Touku € = A(df)/dt B
TEPMHHU Ha Xo, Axo, U C.

n. Cera, npeanoJioxete, 4e B ¢ = 0 HaOIIOHATENAT 3aMoyBa Ja “najga” oT MOKOW Ha
MaJIKO pa3cTossHhe Ax), Taka Y€ MOKeM MNpHUOIU3UTETHO Ja pas3riiekaame a’ KaTo
IPAaBUTAIIMOHHOTO YCKOPEHHE g Ha MHOTO CJ1a00 M IMOYTH XOMOT'€HHO TPAaBUTAIIMOHHO
oJie, KaTo TOBa B OJIM30CT JI0 TOBBPXHOCTTA Ha 3eMsTa.
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Omnpenenere OTHOCUTETHOTO 3a0aBsHE HA YaCOBHHUK, paboTelr B OJIM30CT 10 3eMHaTa
MOBBPXHOCT 1O OTHOLIEHWHE Ha Jpyr wuaeHTudeH uvacoBHMK Ha MKC
(MexaynapogHata KocMHuecka cTaHius) Ha BucounmHa i = 360 km. KakBo mie
03HayaBa TOBA 3a aCTPOHABT, KOWTO € Ha eqHoroauirHa mucus Ha MKC? (MoskeTte na
npeHeOperueTe ABMKEHUHUETO Ha CTAHIIUATA OKOJIO 3eMsTa. )
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AYSICS

Ko Ha yyacTHuKa

ANSWER SHEET FOR PROBLEM No. 1

B(r) =

HaqepTaI“dTe MArouTHHUTC CHJIOBU JIMHUU TYK:

Tgant =

Bour(r) =
B IN(’”) =

HaqepTafITe MArouTHUTC CHJIOBU JIMHUU TYK:

Bwire SIDE(I”) =
Bother SIDE(I”) =

HaqepTaI?ITe MArouTHHUTC CHJIOBU JIMHUU TYK:
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AYSICS

Ko Ha yyacTHuka

Bour(r) =
B IN(’”) =

HaqepTafITe MArouTHHUTC CHJIOBU JIMHUU TYK:

Bour(r) =
B IN(’”) =

HaqepTafITe MArouTHHUTC CHJIOBU JIMHUU TYK:

B(r) =
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Koa Ha yyacTHUKA

Bout(r) =

BIN(I”) =
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Ko Ha yyacTHuka

ANSWER SHEET FOR PROBLEM No. 2

Eyin =

Epot =

¢. Hanumere nudepeHnnanHoTo ypaBHEHHE 32 €:

X equivalent

Tlong =

Enech =

Tradial =
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OMANIAN

Ko Ha yyacTHuka

h. Harmmere qudepeHmatHuTe ypaBHEHUS 3a Xoquivatent M Vequivalent -

W12 =

Theats =

Tant =

Tant =
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Koa Ha yyacTHUKA

Tiwist =
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M HYSICS

Ko Ha yyacTHuka

ANSWER SHEET FOR PROBLEM No. 3

Foet =
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Ko Ha yyacTHuka

e. HanmmeTe ypaBHEHHETO 3a TPAeKTOPUATA U HAUEpTANTE AMarpaMara TYK.

f.

po =

x= p=
ct= T=

MaxkcumanHara 06J1acT OT MPOCTPAHCTBO-BPEMETO, MApaMETPU3UPAHO OT
MeTpukaTa Ha Puniep:
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Ko Ha yyacTHuka

i. Hanumiere ypaBHeHHETO 3a TpaeKTOpHATA U HaYepTaiiTe quarpamara TyK.
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Ko Ha yyacTHuka

j. Hammumiere ypaBHEHHETO 3a TpaeKTOpUsTA U HAUepTaiiTe quarpamara TyK.
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Ko Ha yyacTHuka

. Hanmumere n3pasa 3a dp/dt u Hauepraiite rpadukara TyK.

dr =
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