Po3B’s3ku 3aBaanb 11 eranmy BeeykpaiHcbKol YYHIBCHKOI oJ1iMmiagu 3 pi3uku
9 kiac

3amaua 1

[Tim yac momITOBXYy 3eMJeTpycy ABa cericmorpadu 3adikCcyBaaud KOJIUBAHHS
3eMHoO1 ToBepxHi (rpadik A ta rpadik B Ha puc. 1). Ctpinku Ha rpadikax BKa3yrTh
Ha IIKKM OJHAKOBHX XBWIb @, Db, C, d, 3ammcani Ha pi3HUX ceiicmorpadax.
Ceiicmorpadu, po3ramosadi Ha Biactani 500 KM OIMH BiJl OJHOTO, Ta CMIIECHTP
3eMJIETPYCY 3HAXOASAThCS Ha ONHIA mpsMid. Busnaure BiAcCTaHb 110 EMHIIEHTPY
3eMJIETPYCY Ta MOKITUBI CIIOCOOM po3MillieHHs cericMorpadis.
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Puc. 1. I'padiku xonuBaHb 3eMHOI TOBepxHi: Tpadik A 3anucaHuii ceiicmorpadom
A, rpadik B — ceiicmorpadom B.

Po3B’s130k
3 rpadikiB BHUIHO, IO CeMcMiYHI XBWJI, 3adikcoBaHi ceicmorpadgom B,
HaJIXOJSTh JI0 HHOTO paHilie, Hix A0 cericMorpada A. OCKiITbKHA XBUJIl TTOIIHPIOIOTHCS
y BCIX HampsIMKax OJHAKOBO, TO XBHWJI1 BiJl €MIIIEHTPY 3eMJIETPYyCY 10 ceiicmorpada B
MOIIMPHUITUCS Ha MEHIY BIJCTaHb, HK N0 ceiicmorpada A. Ceiicmorpadu MOXKYTh
pO3TaIOByBaTHCS ABOMA criocobamu (puc. 2, 3):



EniueHTp

3emMneTpyc Cencmorpad A
Cencmorpad B Mno TOYCY p._d)

Puc.2. Cnoci6 1 poaTtawyBaHHs cencmorpadis.

EniueHTp
Cencmorpadg A 3emneTpycy

Cencmorpad B

Puc. 3. Cnoci6 2 postawyBaHHA cencmorpadis.

OuiHMMO WBMOKOCTI MOLWMPEHHS XBUMb. I3 rpacpika oTpumMyemo Taky
iHbopMaU,ito:

Yac npuxoay xBusib Ao cencmorpada
Xsunia | Xsunib | XBuni ¢ | XBuni

d
Cencmorpad A 470 c 650 c 840 c 930 c
Cencmorpad B 440 c 625 C 780 C 860 c

PisHnus  y yaci npuxogy | 30 ¢ 25¢C 60 c 60 c
XBUIb, At

BigctaHb mix cencmorpadamm Al = 500 KMm. YBaxaTtumMemo, LLO XBWUIi
NOLLMPIOTLCS PiBHOMIpHO. Toai X WwBmakictb (abo cepeaHs WBUAKICTb XBUAI
NpW HEPIBHOMIPHOMY MOLLMPEHHI):

Al 500 kM
va = — =
Aty 30¢c

~ 16,7
C



Al 500 kM KM
v = — = ~ 20—,
Aty 25¢c c
Al 500 kM KM
Ve =—= = 7,7—;
At 65c c

Al 500 kM KM
Vg =—= ~ 8,3,
Atg 60 c

o6 ouiHMTM BigCTaHb [0 eniueHTpy 3emrneTpycy, MNo3Ha4ymmo [
BiACTaHb Bif eniueHTpy Ao cencmorpacdpa B. [ig yac nowToBxy BCi xBuni
reHepyrTbCA OAHOYACHO.

PoarnaHemo nowmMpeHHsa XBunb a Ta ¢ 4o cencmorpadpa B.

[ = v,t (1), be t — Yac NnoMpPEeHHsI XBWMb a 4o cericmorpada B

XBuUrni ¢ npuxoadate A0 cencmorpadpa B nisHilie HiXK xBuni a Havac t' =
780c—440c=340c. Togil = v.(t +t') (2).

Posg’sxkemo cuctemy 3 piBHaAHb (1) Ta (2). OTpumaemo:

wat!
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, 16,7 *%‘-7,7“7“-340 c 1858
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3apava 2

Kynbkn A i B, Mmacoo m KOXHa, MaloTb OHAaKOBI 3a MOOYINEM i
NpOTUNEXHI 3a 3HakoMm 3apsaanm q. Kynbka A nlp,BlLueHa Ha
HEenpoOBIAHIN NPYXWHI XOpCTKicTio k' Hag Kynbkoto B (puc. 4).

BigctaHb MixX Kyribkamu ry.

Kyrnbka A NocTynoBO BTpayae ereKkTpoHM.

AKy KinbKiCTb €reKTPOoHIiB NOBWHHA BTPaTUTU Kyrnbka A, wob
cvna Hatary HuTku BC crtana piBHow Hyn? Akolo ctaHe BigcTaHb E'IE
MK KyrnbKkamn?

Pwuc. 4.



Po3B’a3ok

PosrnaHemo cunu, Wwo OitoTb Kynbku. Ha Kynbky A AiloTb cuna E
2 1
KynoHa F, = kZ—Z, cuna TAaXiHHA F = mg Ta cuna npyXHocTi F; = 2 T
0
k'x,, oe x; — BUOOBXEHHS NPY>XuHU (pUc. 5). L+x,
Kynbka Hepyxoma, TOMy CUNW ypiBHOBaxeHi: F; = Fo + F A ‘
2 “=
abo k'x; = kz—2+ mg. mg
0 q2 I_f o
kr—2+mg 0 ‘
3sincK x; = 25— (1). B =
Konu ogHa 3 Kynbok BTpaTUTb N eneKTPOHiB, TO 1i 3apsag
aopiBHioBaTuME q' = q — Ne. Puc. 5

3MeHWwnTbes cuna Kynowa Fy,, cuna npyxHocTti F, = k'x,
Ta BUOOBXKEHHS NPYXUHN X,.

BigctaHb MK Kynbkamu 30inblIMTbCA B pes3ynbTarTi 0 E i
3MEHLLUEHHA  BUAOOBXEHHS MNPYXWHW Ha Ax=x; —x, | A L+,
OOpIBHIOBATUME T =15 + Ax =15 + x1 — X, (2). “-

Cwuna KynoHa gopiBHioBaTuMe: Fy; = k@ (3). mgwv,

Cunn, wWwo [iloTb Ha KOXHY 3 KynbOK, CTaHyTb I:01 r
YPiBHOBa)XEHUMU:

Kynbka A: F, = Fy; + F (pwvc. 6), B v

k'x; = Fop +mg (4); C

Kynbka B: Fy; = mg (5).

Migpctasumo Bupas (5) y (4): k'x, = 2 mg. 3Biacn x, = % Puc. 6
(6).

[na BM3HayeHHs BiOCTaHI MK Kynbkamu nigcrasumo Bupasu (1), (6) y
(2): )

q°
_ kr(2)+mg 2mg k qg> mg
rETot—5 e

[na BU3Ha4YeHHSA KinbKOCTI eNeKTPOoHiB nigctaBumo Bupas (3) Ta (6) y (4):

k' ler,lg _ kq(q—ZNe) +mg.
2
3Bigcu, N = 1_ meer
e kq

3amayga 3

Y nepepsi Mix nabopatopHumn poboTamm nNycTOTNMBI AiTn 3ibpaTu
eneKkTpuyHe KONo 3 [OeKiNbKOX OLHaKOoBWUX amrnepmeTpiB i BOnbTMeTpiB. |3
MNOACHEHb Y4YUTens AiTu 4iTKo nam’daranu, Wo amMnepmeTpu HeobxigHo
BKMNKOYATM B KOO MOCHIQOBHO, a BOMbTMETPU — napanenbHo. 3ibpaHe kono
Mano cxemy, sika nokasaHa Ha puc. 7.



[Micna BMUKaHHA Dxeperna CTpymy, Ha OUBO, aMnepMeTpu He 3ropinu.
Heski nokasanu cuny ctpymy 2A, a gesiki 2,2 A. BonbTMeTp nokasas Hanpyry
10 B. BusHaute 3a uMMmun JaHMMun Hanpyry mxepena cTpymy, onip amnepmMeTtpa

Ta onip BonbTMeTpa.
+
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Puc. 7. Cxema enekTpuyHoro kona.
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Puc. 8. Poanogain cTpymiB y enekTpuyHoMY KOni.

BitTka 3 nocnigoBHo 3’egHaHMMmu amnepmetpamn 7, 8, 9, 10, 11
npuegHaHa napanenbHo Ao BonbTMeTpa (puc.8). Amnepmetpn 1, 2, 3,4, 5, 6
3d’egHaHi NocnigoBHO MK coOOK Ta 3 AOiNsHKOKW, WO Mae napanefibHe
3’egHaHHs BonbTMeTpa 3 amnepmeTpamu. OCKiNbkM npu napanensHoMmy
BKIMIOYEHHI erieMeHTIB Kona CTpyM poaranymxyetbcsa, 10 [, <I. OTxe,
amnepmetpn 1, 2, 3, 4, 5, 6 6yaytb nokasyBaTu cuny ctpymy 2,2 A, a
amnepmeTpn 7, 8, 9, 10, 11 — 2 A.

CTpym 4yepes BonbTMETp JopiBHoe Iz =1 —I4. 3a 3akoHom Oma gngd

. . Ug Ug 10B
AINAHKM KoNna BOJIbTMETP Mae onip Rg = — = = = 50 Om.
I I-I, 22A-2A

Ha pinaHui kona 3 naHutoxkom amnepmeTtpis 7, 8, 9, 10, 11 onip BIiTKK

AOpiBHIOE R,_,; = 5R,. 3a 3akoHOM Oma Ansa OiNsHKK Kona amnepmeTp Mae
: __Ug _ 10B _
OI'IIpRA _E_S-Z_A_loM'

Hanpyra Ha pxepeni opiBHIOBaTMMeE CyMi Harnpyr Ha amnepmeTpax 1, 2,
3, 4,5, 6 Ta Hanpyrn Ha JiNaHUi 3 napanenbHUM 3’ €QHaHHAM:

U=5Up+Ug=54Ry+Ug=5"22A-10m+ 10B = 22B.




3apava 4
[Bi ogHakoBi NiH3n JI; Ta JI, CTBOPIOKOTL LINCHI 300paXKeHHSA CBITHOroO
npeameTa AB. JliH3a JI; — Ha HaniBNpo3opoMy MaTtoBoMy ekpaHi E;. JliH3a JI,
NpoekTye 306paxeHHsA 3 ekpaHy E; Ha ekpaH E,. Po3TawyBaHHA npeameTa Ta
NiH3 NnokasaHo Ha puc. 9.
MobyaynTe 306pakeHHs nNpeamMeTa Ha ekpaHi E,Ta BM3HauTe dOOKYCHY
BiacTaHb niH3. EkpaHn E; i E, yBaxante HeobMexeHnMmn 3a BUCOTOLO.
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JI, E, J, E,

Puc. 9. PosTawwyBaHHA npegmeTa Ta JiH3.
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: - FONoBHAa ONTMYHA BiCb NiH3U

’L - CBITSI0BUM MPOMIiHb;

| - 306paxeHHs npeameTa AB Ha
A L HaniBNpo3opoMy ekpaHi E;;
7 7'y f - 306paxkeHHs npeameTa AB Ha
B ; eKpaHi E;

: ] 7 + - 1OAATKOBMIA CBITNIOBUIA
NPOMIHb;

o - OOKYC NiH3WN.

J, E, I, E,

Puc. 10. NobyanoBa 306paxeHHs npeameTta AB.

[ns Bu3HayeHHs okycy niH3n nobyayemo xia 4OAAaTKOBOro CBITNOBOMO
NPOMEHS (YEPBOHOIO KOJSbOPY), SIKMMA 3 KiHUA npegmeta AB npoxoauTb
napanesibHO rosfioBHIM ONTUYHIA OCi NiH3W JI; Ta, 3anoMIIoYUCh Y NiH3I,
nepeTuHae 1l rofioBHY ONTUYHY BiCb Y (POKYCi (MONOXEHHST (POKyCy nokasaHo
CUHIM KPY>KEYKOM).



