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

3amaua 1

[1ix yac moynpOTY JiTaka 3a HOPMAJIbHUX YMOB Ha HEBEJIMKil BUCOTI HAJl 3eMJICIO
MOBITPS. BCMOKYYETHCA JI0 TypOOPEaKTHMBHOIO JBHUI'YHA dYepe3 IOBITPO3a0IpHUKHU
wiomero S = 1M2. Y kamepi 3ropaHHs IOBITPs MiATPUMYE IIPOIIEC 3TOPAHHS PiIKOTO
nosmBa (racy). 12000 kr nanusa Buctadae Ha 3 roa 30 XB. poOOTH JIBUTyHa, KMl
cTBOproe crity Taru 170 kH.

BusHauTe MIBHAKICTH BUTOKY Ta3iB 13 COMEN ABUTYHA B PEXUMI MOJBOTY 31
cTayioro mBUAKICTIO ¥V =900 KM/TO.

. KI
3a HOpMaJIbHUX YMOB I'yCTHUHA NOBITps p = 1,3 ey
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[IBuAKICTH BUTOKY ra3iB po3paxyeMo 13 Il 3akony HetoTtona y Burnsiai Ap = Ft,
ne Ap — 3MiHa IMITYJIbCY Ta31B, 1[0 BUTIKAIOTh 13 COTEI JBUTYHA B PEKUMI MOJIBOTY .

3at = 1 c iMIOyJbC rasiB 3MIHIOETbCS HA BeIMYUMHY Ap = Mu, 1e U — MBHJIKICTh
BUTOKY Ta3iB, M — ix Maca.

Omxe, Mu = Ft (1).

I3 comia BUTIKaOTh ra3u, skl yTBOPUIIUCS M1 4ac 3rOpaHHs piIKOTO MajauBa, Ta
3amMmKy noitpsa: M = Am + pV = % + pV, ne Am — Burpatm nampHOro 3a I

cekyHay, V — 00’eM MOBITps, SIKE BCMOKTAIOCA 4Yepe3 MOBITPO3a0IpHUKH, 32 OIHY
CEKyHIY.

3a 1 cexynay miTak joJjiae BijcTaHb L = vt, ToMy 00’€M MOBITpS, IO
MPOKAYYETHCS ]I Yac MOJbOTY Ha JaHy BIJICTaHb, JopiBHIOE V = SL = Svt.

Omxe, M = ? + pSvt (2).
[TincraBumo Bupas (2) y (1): (% + pSvt)u = Ft.

SmincH 1 Ft
BigcH U = 77—
%+pVSvt’
170 000 H-1c M
u = = 527,1 -
200K g 3R 1M2-900 2 1c e
3roa 30 XB M roj
3amaua 2

Ji1g KooH13aLii IaHeT YYeH1 NPONOHYI0Th BUKOPHUCTOBYBATH MOBITPSIHI MiCTa
y BUTJISIIL TUTIBKOBUX 000JIOHOK. OIIHITH BAHTAXKOIT IMOMHICTh IMOBITPSHOTO MicTa (Y
kr Ha 1 M2 rutomi) Ha BeHepi, sike Ma€ BUTTIAN JUCKY 1aMETPOM JCKIJIbKa KIJIOMETPiB
1 Bucotoro 200 M. Y TakoMy MicCTi OyAyTb )KUTH JIFOAH, IUXAIOUX TUM CAMUM TOBITPSM,
mo ¥ Ha 3emui 3a atMocdeproro tucky 0,1 MlIla 1 remneparypu 30°C. [1niBka mae

r . . .
noBepxHeBy ryctuHy o = 80 —;. IIpMCKOpEHHs BIJIBHOIO NAIIHHA Ha IOBEPXHI
M
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Benepu cranoButs 0,9 Binx 3emHOoro. MossipHa maca kapoony 12 ——, OKCHTeHy — 16
r

HiTporeny — 14

MoJb’ MOJIb
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3eMis 0,1 MIla 15°C. ;gzﬁ gz:
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YBaxaTUMeMO, 110 BaHTAXOIIJHOMHICTh — I1I€ Maca BaHTaXy, SIKUH MOXKHA
PO3MICTUTH B MICTI-000JIOHII, 100 00O0JIOHKA IUIaBajia Ol MOBEPXHI IUIAHETH. 3a
YMOBOIO 33/1a41 BAHTaXOI1IMOMHICTh HEOOX1JTHO OIIIHUTH SIK Macy JIIOJIeH Ta BaHTaXY
Ha 1 M? nomi 0G0IOHKH.

[[lo6 oGomonka MicTa IIaBayia Ol MoBepxHI Benepu, HEoOXigHO, 100
YPIBHOBA)XYBAJIUCS CUJTH, 1110 HA HHOTO JIIOTh:

Fy = (Myaur + Mpos + m4)g3 (1),
ne gg = 0,983 — npuckopeHHs BUIbHOTO NaAiHHS Ha Benepi (g3 = 9,8 % MIPUCKOPEHHS

BUIBHOTO A IIHHS Ha 3€MJI1); M, — Maca 000JI0HKH, M, — Maca MOBITPS B MICTI, My, ¢
— Maca JiIojiel Ta BaHTaxy, F, — cuina Apximena.
Maca 00010HKH:

h
my,= oS =02 -r*+h-2nr) =0 2nr?(1 +-).
.. : : . . h y
3a yMOBOI0 3a/1a4i AiaMeTp MicTa — JAeKiNbKa KilOMETpiB, TOMy — IIOHaHMeHIIe

B 10 pa3iB MeHIe 3a oauHUIIO. OTXKE, MaCOI0 CTIHKA 00OJIOHKH MOKHA 3HEXTYBaTH.
Toni m, = o - 2mr? (2).

OuinuMo mMacy arMmocepu B MICTi, BAKOPUCTOBYIOUHM PiBHSIHHA MeHieneeBa-
Knaneiipona:

m . P3Vy M,
P3Vy = =2 RT3, ne Vy = h - mr?. 3sigcu my,, = =2
Mpop RT3
MossipHy Macy HOBITPsI pO3paxy€eMo ISl CyMIII rasiB:
M _ Mpop _ Mpop __ Myop _ Mpop ~ 289 r
noB ~— - — 0,78m 0,22m — 0,78m 0,22m ~ .
v vN+Vo TIOB | 0B Fl'[OB : 1“1'1013 ’7 MoJb

My Mo 28— 32—
Cuna Apximena F, = pgggVy, A€ pg — ryctuHa armocepu Oinisi MOBEPXHI
Benepu, Vy; — 00’em micTa.
['yctuny atmochepu Benepu pg  OLIHUMO 3a JONOMOTOI  PIBHSHHS
Menpaeneesa-Knaneitpona:
PgMp

PV = Z—ERTB abo Py = ;—‘;RTB. 3sinen pp = -

Monspay macy atmochepu Benepm My pospaxyemo sl Cymimn rasiB

aHAJIOTIYHO, SIK JIJIST PO3PAaXyHKY MOJISIPHOI MAacH MOBITPS B MICTi:
__mp _  mp mp mp

B v vN+Vo 0,035mp } 0,965mp O,OSS:nB : 0,965rmB ’
My MC 28

r
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3 ypaxyBaHHSIM 3a3HaueHOro Bupas (1) Habyne BUTIsdy:

_ P3VMM1'10B 2
pBgBVM - (mBaHT + RT3 +o-2nr )gB’
P3Vy M
pgVy = Myayr + —é"T 15+ g - 2mr?
3
PgM P3Mp,h-mr?
P2 hemr? =my,, + ——2——+ 0 2172,
RTg RT3
. PgM P3Myoph-mr? PgM
3Bincu Mpay = —— h-mr? — =222 — — 5. 21r? = ari(h—== —
RTg RT3 RTg
P3M1'IOBh 2 )
RT3
Mepaur PBMB P3MHOB) h 20
S Ty Ts °R '
. 6 ) ) _3 KT 6 3 KI
Myaur _ 200 9,2:10°Ta-43,4-107°—— 01 10°Ma-28,9-107°—— _2.80-10-3 K
S R (462+273)K (15+273)K M2
KI'
100—.
M
3agada 3

Ha ToHKe IpoTsaHe Kijiblie paalycoM R BUIBHO
HaJliTa HAMUCTHHKAa Macoro m. Kinble Hepyxome i1
3aliMa€ TOPU3OHTAIbHE IIOJIOKEHHS B TMOJI CHJIH
TsokiHHSA.  KoedimieHT TepTs  KOB3aHHA  MIXK
HaMHCTHUHKOIO 1 KUIBLIEM JIOPIBHIOE U. Y TTOYATKOBUI
MOMEHT HAaMHUCTHHKA PYXa€TbCs 31 IIBUIKICTIO V.
BusHauTe npuCKOpeHHS HaMUCTUHKUA B MOYATKOBUH
MOMEHT.
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: . S
PyX KyJbKH BiIOyBacThCS IIif Ji€I0 TPHOX CHJI — CHIIM TOKIHHA F, = mg, cunm
e — >
peakiii ormopu N Ta cuiu tepTs Frp.

Cuuta peaxiii onopu N Mae Bl CKJIaJI0B1: BepTUKaIbHY N, ika KOMIIEHCYETHCSI CUIIOK0
. = —_—
mokiaag F, (N; = mg), Ta ropuzoHTanbHy N,, ska 3a0e3rnedyye pyx HAMUCTHHKH I10

2
. v
KOJIy Ta HasBHICTh JOLEHTPOBOIO MPUCKOPEHHS HAMUCTHHKM (N, = ma, = mFO):



25 2
— 2 2 _ Vo
N=NE+NZ= \/(mg)z +(m2) .
Cuna TepTs raJbMye KyJbKy, HaJaioud il TaHTEHIIaJbHE TMPUCKOPEHHS Q!
E, = ma;,.
2

v2\ 2 v2
wna Tepts F,, = uN = um_|g =) . Otxe,a, = U L
C Fy, = uN 2+(1§) 0 g2+(;)

[ToBHE NPUCKOPEHHS KYJIbKH: d = d; + Q)]

a=JZ+al= \/(ug)z (1) (3)

3amaua 4

JlaHO eNeKTpUYHE KOJIO0 3 MPUIIaJlaMu, TapaMeTPH SKUX YKa3aHO Ha CXEMI.
1. Busznaute HanpyTry Ha KOHJeHcaTopl 3 eMHIcTIO C mpH po3iMKHYTOMY Kittoui K.
BusznauTte cuity ctpyMy uepes pe3uctop 3 onopom 3R micis 3amukaHHs Kitoda K.
3. Slxa mampyra crtane Ha koHjeHcaTopi C micis 3akiHUEHHS yCiX MepexiTHuX
MPOIIECIB?
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I []on o

-
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VY noyaTKoBHII MOMEHT MNpHU pO3IMKHYTOMYy Kitoui K crpym y koHTypi 3
koHgeHcatopamu C Tta 3C He mnpotikae. EKBIBaJIeHTHa cXeMa ULbOTO KOHTYpPY
300pakeHa Ha puc. 1.

C — 3C
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puc. 1



Cymapnuil 3apsij, 30cepe/KEHUN Ha BEPXHIX OOKIaakax kKoHaeHcatopiB C Tta
3C, nopiBHtoe Hymr0. OTXKE,

_ 4,9 _%4
S—UC+U3(;—C 2= 3c

: 3ce
3B1I[CI/IC[=T.

. . ] q 3cE 3€
Hampyra Ha koHAEHCATOP1 3 EMHICTIO C: U=-=—=—.
C 4C 4

[Ticns 3amukanns kimoyda K 3apsig ta Hanpyra Ha kKoHgeHcaTopi 2C BiJICyTHI.
3ammmiemo apyre npasuio Kipxroga ans kontypy 1 (puc. 2):

-— + -—
—C ——3C — 20
Is
Zo) IO IE
5L
—_¢ K —2¢
e

puc. 2

8=_11R+U0+Ugc+133R
Ocxkuibku € = U + Uz, TO pIBHSIHHS CIPOLLY€ETHCS:
IlR == 13 - 3R Ta 11 - 313
Hpyre npasuiio Kipxroda a1s KoHTypy 2:
26 =1, 2R + Usc + I3 - 3R 60 2L, +3I; = -

3a nepmum npasuiioM Kipxroda: I, = I; + I3 = 413. Toni I3 = %.

3. Ilicna 3aBepiieHHS NEPEXiTHUX TMPOIECIB, CTPyM Yy KOHTypax 1 Ta 2
BIICYTHI#. EKBiBajieHTHA cXeMa IbOro KoJja 300pakeHa Ha puc. ?
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Cymapnuii 3apsi, 30cepeKeHN Ha BepXHiX 00KkIaakax konaeHcatopis C, 2C
Ta 3C NOpiBHIOE HYIIIO: ¢ + q2 = (5.

a1 Q3

Jlns kontypa 1: € = c. 3Cq
42 13
Jlnst koHTypa 2: 2€ = T

Po3B’s13y10un OTpMaHy CUCTEMY PiBHSIHb, 3HAXOAUMO:
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