3amayva 1(9 xiac)

[IpocTip MK JABOMA MWIHAPAMH 3allOBHEHO BOJOK 3a
temneparypu ty = 20°C (puc. 3). Bigcranp MK HUIIHAPaMU
nopiBHIOE | MM 1 3HAa4YHO MeHIIa 3a ix pagiycu. Lumingpu
NpUETHANTHA 10 JDKEpena MOCTIMHOTO cTpyMmy 3 Hampyroio U =
47 B. Yepes sikuit 4ac BOAa MIXK IMIIHAPAMU 3aKUITUTH?
TemmoeMHiCcTIO UMIIHAPIB Ta BTpaTaMH TeIUIa 3HEXTYBATH.

KrI .
I'ycruna Bogu p = 1000 —;, nuroma TENJIOEMHICTh BOIU C =
M

4200 %, OUTOMUU eNeKTpudHuit omip Boau r = 3200 OM - M.

Po3B’s130K
EnexTpudHmiA omip BOIM MiX IMITIHIPAMU MOXKHA po3paxyBaTH 3a (GOpMyJIow R =

d d . . . .
r E =T a, Ac d— B1ACTaHb MK HUWJIIHApPAMMH, N IJI1o1ia MmOoBCPXH1 KOHTAKTY, [ - JOBXHWHA

KOJIa OCHOB LIWJIIHJIPIB (OCKUIBKY 1X pajilycy HabaraTto MEHI 3a BIACTaHb MK LIJIIHIpaMH,
TO X OCHOBM MO’KHA BBaXKaTH OJIHAKOBUMH), I — BUCOTa LUJIIHApA.

3a 3akoHOM Jkoyns-JIeHna KUIbKICTh TEIUIOTH, SIKa BUAUIAETHCS MPU MPOXOKEHHI
. U2 U%lh
€JIEKTPUYHOTO CTPYMY, TOPIBHIOE ( = = T="

Boja npu HarpiBanHi OTpUMYE€ KUIBKICTb TeIIoTu Q, = cm(t — ty), ne t = 100°C —
TeMIiepaTypa KUIIHHS BOIHU.

Maca Bogu m = pV = pdlh. Toxi Q, = cpdlh(t — t,) (2).

[TpupiBHtoemo Bupasu (1) ta (2):

U?lh

71- = C,Ddlh(t — tO)-

T (1), ne T —9ac NpoXOKEHHS CTPyMY.

. . cprd?-(t—ty).
3B1I[CI/I 4Jac HarplBaHHA BOAU T = T

4200 Kf_’ffcqooo 53200 OM-M+(1073 M)2+(100°C—20°C).
T = H 4257 ~ 609 c = 10 xB.

3anaua 2 (9 kiac)

[Tannuka «beHranbChKOro BOTHIO» € TOHKUM CTPHKHEM pajiiycom 7 = 1,0 MM, sSikuii
[IOTaHO MPOBOJUTH TEIUIO, YKPUTUH IIAPOM TFOPIOY0i pedoBUHHU TOBIIMHOIO h = 1,0 mM. I1ixn
yac 11 TOpPIHHS CTPWXKEHB po3irpiBaeTbes a0 temmeparypu t; = 900°C. koo moxe OyTu
MaKCHMajbHa TOBIIMHA IIApy FOPIOYOi PEUOBMHU, 1100 CTPHKEHb HE MOYaB IJIABUTHUCH,
SKIIIO TeMIlepaTypa IUIaBJIeHHs Marepiany cTpuxHs t, = 1580°C? YBaxaiite, M0 yacTka
BTpAaT TeIIa B 000X BUIIAJKaX OJHAKOBA.

Jlo BimoMma.

Humiaap — e reoMeTpuyHe TiI0, 00MEKEHE 3aMKHYTOK IIUITHAPUIHOI TTOBEPXHEIO
Ta JBOMa TapaJieTbHUMHU TUIONIMHAMH, IO TEpeTHHaroTh ii. [lapanenpHl MIOMMHA €
OCHOBaMH IIHJIIHJIpa Ta MatoTh (hOpMy KpyTa.

O0’eM HMITIHIPA PO3PAXOBYETHCS K TOOYTOK IUIONII Horo ocHOBH (S) Ha BucoTy (I):
V =Sl.



https://uk.wikipedia.org/wiki/%D0%93%D0%B5%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%87%D0%BD%D0%B5_%D1%82%D1%96%D0%BB%D0%BE
https://uk.wikipedia.org/wiki/%D0%A6%D0%B8%D0%BB%D1%96%D0%BD%D0%B4%D1%80%D0%B8%D1%87%D0%BD%D0%B0_%D0%BF%D0%BE%D0%B2%D0%B5%D1%80%D1%85%D0%BD%D1%8F

r — pajiyc OCHOBW uuniHapa
[ — BucoTa umniHgpa

Po3B’s130K

VY curyariii, onucaniil B yMOBI 3a/1a4i, BiIOYBa€ThCs MOTIUHAHHS TEIJIa CTPHIKHEM,
10 BUJIUTAETHCSA I1]1 4Yac TOPIHHS PEYOBUHHU, 1110 YKPUBAE CTPHIKEHbD:

SIK1I0 1map ToprY0i peYOBHHM TOHKHIA, TO PIBHAHHS TETIOBOTO OAIaHCY Ma€ BUTIIS;

ngmy = cmy(t; — to) (1),
JIe M; — Maca roproyoi PEYOBHHH; ( — WOr0 MUTOMA TEIUIOTA 3TOPAHHS;, € — MUATOMA
TEIUIOEMHICTh MaTepiaidy CTPHXKHSA;, M, — Maca YaCTUHU CTPHIKHSA, SKa BKpUTA TOPHOYOIO
PEYOBMHOIO Ta HArpiBa€ThbCs MIJ 4Yac TOPIHHS; 7) — YacTKa TEIUIOTH, sIKa MOTJIMHYJACs
YAaCTHHOIO CTPIDKHA, YKPHUTOIO TOPIOYOI0 PEYOBHHOIO; t, — IOYATKOBAa TeMIIEparypa
CTPUKHSI.

SIKIo map roprouoi pevyoOBUMHU TOBCTUM, TO PIBHSHHS TEIJIOBOrO OajlaHCY Mae

BUTJIAL!
ngmy = cm,(t; — to) (2),
1ie M, — Maca TOBCTOT'0 I1apy TOPIOY0i PEUOBUHH.
PozninuBim piBasiHHS (2) Ha piBHSHHS (1) Ta BpaxoByrouu, mo t; > t, Ta t; > t,
my 7
orpumaemo: — = —= (3).
my

Maca mapy roprouoi peuoBHHH BU3HAYUMO sIK M, = pV (4).

OckinbkM IIap peyoBMHU Mae ¢GopMy TMOJOro UuiiHapa, To V = Vop = Vo
ne Vo, = m(r + h,)? -1 — 06’eM YaCTUHM CTPUKHS 3 TOBCTMM LIAPOM FOPIOYOI PEUOBHHH,
V. = mr?l — 06’eM 4aCTHHU CTPHKHS, AKUI YKPUTHUIA IAPOM PEUOBHHH.

Orxe, V = n(r + hy)? -1 —mr?l (5).

ITincraBumo Bupas (5) y Bupas (4) ta orpuMaemo, mo m, = pr[(r + h,)? — r2]L (6).

Maca TOHKOTO 11apy ropro4oi pe4OBUHU BU3HAYUMO aHAJIOTT4HO:

m, = pr[(r + h)? —r?]l (7).

[TincraBumo Bupasu (6) ta (7) y Bupas (3):

pre[(r+hy)®—T%|l _ t;,

pr[(r+h)2-12]l  t;’

(r+hy)?-12 _t,
(r+h)2-r2 ~ t;’

3Bincn, hy, = \/rz +2h(h+2r) =7 =15MMm.
1




3amayva 3 (9, 10 kmac)

Ha wMamioHky 300pakeHa cXxeMa eJNeKTPUYHOro KoJa, MO0 RZ[
CKJIAJIAETBCS 3 JKEpEela KUBJICHHS, YOTHUPHOX PE3UCTOPIB 3
OJIHAKOBHUM OIIOPOM, 1JI€aTbHOTO BOJBTMETPA Ta 1/1€aTbHOTO
amniepmerpa. ITokasu BonpT™MeTpa Ug = 16 B, amnepmerpa —

Iy =24 MA. Busnauntu Hampyry mkepena U, 1 omip
PE3UCTOPIB.

Po3B’s130k

OCKiTbKH BOJIETMETP 1€aNIbHUM, TO CTPYM Yepe3 HbOTO HE 1€ 1 MOKEMO HOTO YSBHO
3 CXE€MHU BUIYYUTH. AMIEpMETp iAeanbHul, HOro Omip AOPIBHIOE HYIIO, OTXKE Ha HbOMY
Harpyra He MajJae 1 aMrepMeTp €KBIBAJICHTHUU 3’€JIHYBaJbHOMY MPOBITHUKY. Termep,
MIpoaHaIi3yBaBIIU cXeMy, 6aunmMo, 10 A0 JHKepelia KUBJICHHS 111’ €JHAHO JIB1 MMapajiebH1
BITKHU: TIEpIIa JIiBa CKJIAJAEThCA 3 3 TPHOX IMOCIIIOBHO 3’€IHaHUX pe3ucTopiB Ri, Ra, Rs,
Jpyra mpaBa — 3 pesuctopa Rs 1 ammepmerpa (SKoro MokHa He BpaxoByBaTH). OCKIIBKH
PE3UCTOPH OJIHAKOBI, omip KoxkHOro R, To omip niBoi BiTku 3R, a mpaBoi R. Hampyru Ha
BITKax ogHakoBl U, =U, =U,. Otmxe |,-3R=1,-R. 3Biacu

I, = %2 3 iHmoro 60oky [,=/,=24 MA, o1xe [1=8 MA.
BoapT™MeTp nokasye naJiHHsA Halpyru Ha pe3uctopax Ri, Ry, yepes ski i1e ctpym 1.

Orxe U, =21,R. 3Bigicu R= LZJ—IV =1000 Om. Toni Hampyra mxepena U, =1,-R=24B.

1



3anada 4 (9 xiac)

[lepen cucremoro a3epkan M; ta M, po3ramoBana OykBa b Tak, Sk mokazaHo Ha PUCYHKY.
[ToOyyiiTe Ha IHOMY K MATIOHKY BCi 300pakKeHHs, CTBOPEHI ITAHOIO chCcTeMOro0. JloBeiTh,

IO 1HIIKX 300pakeHb OyTH HEe Moke. JJOBKHHA KOXKHOTO A3epKaia JOPIBHIOE BIJICTaHI MIXK
HUMU.

Po3B’s30k
Jzepkano M; ctBoproe ysiBHE 300pakeHHst OykBu b S;, a 13epkano M, — S,.




300paxeHHs S, 3HaXOAUTHCS 3 1HIIOI CTOPOHM J3epKana My, TOMy JaHe 13epKajio He
MO’K€ CTBOPIOBATH JJOJJaTKOBE 300pakeHH.

Jl1st TorO, 1100 OIIHUTH, YU CTBOPHUTHLCS JIOJATKOBE 300paKE€HHS BiJ 300pakKeHHS S
y n3epkaii M,, BU3Ha4YuMMO 00J1acTh HOT0 BUIUMOCTI 3a JOTIOMOTOI0 TTOOY/I0BHU ITPOMEHIB,
AK1 IPOXOJIATH uepe3 kpai a3epkana M; . 300paxenns Oyjie BuIuMe B IPOCTOPI, SKE CIIIbHE
1 OyIb-SIKUX JBOX IMPOMEHIB BiJ] PI3HUX TOYOK 300pakeHHS S; 31 CTOPOHH POoOOYOL
noBepxHi a3epkana M;. O6nacTb BUAUMOCTI 300pakeHHs S; pO3MillleHa MK Y€pBOHUMU
IpOMEHsIMU 2 (3 1HIMHUX o0jacTe MK mpoMeHsMu | Ta 2 300pakeHHs Oyae BUIHO
JaCTKOBO) 31 CTOPOHU poO0UO0i TOBEPXHIi A3epKana M; .

[3 moOynoBu BHAHO, IO 13epkado M, He moTparuisie B 00JIacTh BUAMMOCTI
300paKkeHHS S, TOMY 300paXeHHS S; HE CTBOPIOE JTOJATKOBHUX 300paKEHb.

OTtxe, cucrema Mae 2 300paKEHHS.



