3anada 1 (8 kiac)

[Tacaxup 3ami3HuBCs Ha moTAT Ha 20 XB. J[i3HaBIIKCH MPO 1Ie, TAacaKUP Biapasy CiB
y Takci, 00 Ha3/IOrHATH MOTAT Ha HACTYMHIN CTaHIii. 3ai3HUIl Ta aBTOMOOLIbHA JIopora
npokJageHi mopyd. Takci 00irHajo MOTAr y TOM MOMEHT 4acy, KOJIM BiH HpoitimoB 2/3
BIJICTaHi BiJl BOK3aJly O HACTYIHOI CTaHIIi1. SIKuil yac MOBUHEH Y€KaTH MacaKup MpUOyTTS
MOTsITa Ha HACTYIHIM cTaHIii? YBaxaiite, 0 00MIBa TPAHCIOPTHI 3aCO0HM PyXaauCh 3
MOCTIHHUMH TIBUIKOCTSIMHU.
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PosrasHeMo pyx moTsra Ta Takci Ha ABOX JUISHKAX: MepIia — Bl BOK3AITy 0 MICIIsI

: 25 o :
0OrOHy MOTSTY TaKci, sIka Ma€ JOBXKUHY [; = ~ > /Ipyra — Bijl MicIls OOroHy MoTSTy Takci A0
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HACTYIIHO1 CTAHIIll 3 JOBXHWHOIO l2 = 5
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[lepury minsHKY Takci mpoine 3a 4ac t; = — =
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MOTAT — ty+t, = v—l = (2), ne t, — 4ac 3ami3HeHHs MacaXupa, vV, — MBUJIKICTb MMOTSATA.
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ITincrasumo Bupas (1) y Bupas (2): — +t, = —. 3Bigcn — = 1 — —=2(3).
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Jlpyry OiNsSHKY Takci mpoige 3a 4ac t; = — = — (4), a notar — t3+t, = = = — (5),
VUp 3v; Uy 3vy

ne t, —Jac, IKMil Ma€ YeKaTH Macaxup NpuOyTTd Moi3Aa 10 CTAHIIII.

[TizcraBumo BHpas (4) y Bupas (5): % +t, = % 3Bijgcu 1;—“ =1- % (6).

[TpupiBusiemo Bupa3s (3) ta (6):
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3upt; 3ty
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? - t4.

OT1xe, macaxxupy HeOOX11HO yekaTu npuoOyTTs notsra t, = 10 xB.

3agady MOKHA TaKOX PO3B’S3aTH aHAJOTIYHUM CIOCOOOM, SIKIO 3pOOUTH THIIUMN
BUOIp AUISIHOK pyXy MOTAra Ta Takcl. Hampukinaz, BiJ BOK3aJly A0 MiClsl OOTOHY MOTSTY
TaKCl Ta Bl BOK3aJly 0 HACTYITHO1 CTaHIIii.



3anaya 2 (8 kiac)

Ha pucynky 300pakeHa mijiBiCHa irpalika, ska CKJIaJlacTbCs 3
TOPU30HTAIBHUX CTPUKHIB 1 TPUKPITUJIICHUX JI0 HUX HA HUTKAX
KyJbOK. BU3HauTe Macu KyiabOK 3 HOMepamu 2, 3, 4, SKIIO ‘

Maca KyJbKH 3 HoMepoM | gopiBHIOE 96 1. KOopoTki miedi BCix 1 |
CTPWKHIB JIOPIBHIOIOTh Y4 BiJ JOBKHHH BIATOBITHHX ) r'—‘
ctpwkHiB. CTPIKHI Ta HUTKU BBa)KalTe HEBAarOMHUMH. =
3 4
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[To3HauMMO JTOBXXHHY CTPUIKHIB [.

Ha HmxHill cTprKeHb IiI0Th TPU CHJIM HATATY HUTOK: Ha MpaBUil KiHEeUb Ji€ cuia
TSOKIHHS T4 g, HapaBJeHa BHU3, HA JIIBUN KIHEIb — TAKOXK HAIpaBiieHa BHU3 CHUJIA TSXKIHHS
ms3g, a B TOUL i/IBiCy — HalpaBiieHa Bropy CUjia HATATy HUTKU T;.

YMoBa piBHOBaru HM>KHHOTO CTPUKHS BIJIHOCHO TOYKM HOTO KPITIJICHHS 10 HUTKHU

m3g-il = m4g-%l.

3Biacu, ms = 3m,.

OCKUIbKY CTPUKEHB Y PIBHOBA31, TO CHJIA HATATY HUTKHU T; YPIBHOBAXKYETHCS CHIIAMHU
TSOKIHHS KYJbOK 3 Ta 4: T; = m3g + myug = 3mug + myug = 4m,g.

AHanOriyHUM YMHOM, 3alMCYEMO YMOBHU PIBHOBaru [jisi CEPEIHBOIO CTEPKHS,
oTpuMyemo, mo m, = 12m,, T, = 16m,g, ne T, — cuna HaTIAry HUTKH, JI0 SIKOI
MPUKPITIICHO CEPEIHIN CTPUIKEHb.

JJ1st BEpXHBOT'O CTPUKHS OTpUMaEMo, mo my g = 3T, = 48m,g. 3Biacu, my, = % =
96T

prale 2r.Tonimgz =3my =61,Mm, =12m, = 24r.

3agauda 3 (8 kiac)

[Tannuka «beHrabchbKOTO BOTHIO» € TOHKUM CTPYDKHEM paaiycoM r = 1,0 MM, sikuii
MOTaHO MPOBOJUTH TEIUIO, YKPUTHUH MIAPOM TOPIOYOi PeUuOBHMHU TOBIIUHOIO h = 1,0 MM,
[Tix yac ii ropiHHS CTPHKEHb pO3irpiBaerbes a0 temmneparypu t; = 900°C. koo mMoxe
OyTH MakcHMallbHa TOBIIMHA LIapy TOPIOYOi PEYOBHHM, MIO0 CTPUKEHb HE IMOYaB
TUTABUTHUCS, SKIIO TeMIIepaTypa MIaBJIeHHS MaTepiany cTprxkHs t, = 1580°C? VBaxkaiirte,
10 YacTKa BTPAT TeIuia B 000X BUIAKaX OJTHAKOBA.

Jlo Bimoma.

[uniaap — e reoMeTpuyHe Tij10, 00OMEXEHE 3aMKHYTO IIUITHIPUIHOIO TOBEPXHEIO
Ta JBOMa MapajeJbHUMH IUIOIIMHAMU, WO NEpeTHHAIOTh ii. IlapanenbHi MIOMMHU €
OCHOBaMH IWJIIHJIpa Ta MatoTh (hOpMy Kpyra.

O0’eM IUITIHIPA PO3PAXOBYETHCS SIK JOOYTOK IUTOII 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
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VY curyarii, onucaHiii B yMOBI 3a/1adi, BiTOyBa€ThCS MOTJIMHAHHS TEIIa CTPUKHEM,
10 BUJIUTAETHCSA IT1]1 4Yac TOPIHHS PEYOBUHHU, 1110 YKPUBAE CTPHIKEHbD!

SIK1o map roprouoi peuoBUHHU TOHKHMA, TO PIBHSHHS TEIUIOBOTO OallaHCy Ma€ BUTIIS;

ngmy = cmy(t; — to) (1),
JIe M, — Maca roprydol PeYOBHHHU; ¢ — HOro MUTOMA TEIUIOTa 3TOPAaHHS; € — MUTOMA
TEIUIOEMHICTh MaTepiany CTPUXKHS; M, — Maca YaCTUHU CTPUXKHS, KA BKPUTA TOPIOUOI0
PEUYOBHMHOIO Ta HArpiBaeThCS IIJ Yac TFOPIHHA; 1) — YacTKa TEIUIOTH, SIKa MOIVIMHYJACA
YACTHHOIO CTPWXHS, YKPUTOIO TOPIOYOI0 PEYOBHMHOIO; t, — IOYAaTKOBAa TeMIeparypa
CTPUKHSI.

SKmo map roprooyoi pevyOBHHU TOBCTUM, TO PIBHSHHS TEIJIOBOrO OallaHCy Mae

BUTJIA!
ngmy = cmy(t; — to) (2),
Jie M, — Maca TOBCTOTO IIapy TOPIY0i PEUOBUHH.
PozninuBim piBHsHHS (2) Ha piBHsSHHS (1) Ta BpaxoByroun, mo t; > t, Ta t, > t,,
my 7
orpumaemo: — = —= (3).
my

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

OckibKM 1Iap peuoBMHM Mae QopMmy mosnoro mwiiHapa, 1o V = Vep = Vo
ne Vo, = m(r + h,)? -l — 06’eM 4aCTHHU CTPUKHS 3 TOBCTUM IIAPOM TOPIOYOi PEUOBUHH,
V. = mr?l — 06’eM 4aCTUHU CTPHKHS, AKUI YKPUTHUIA IAPOM PEUOBHHH.

Otxe, V = m(r + h,)? -1 —nr?l (5).

ITizcraBumo Bupas (5) y Bupas (4) Ta orpumaeMo, mo my, = pr[(r + h,)? — r?]L (6).

Maca TOHKOTO 11apy ropro4oi peuoOBUHU BU3HAYMMO aHAJIOTIYHO:

my, = prt[(r + h)? —r?]l (7).

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

prf(r+hy)®—12]L _ t,,
prt[(r+h)2-r2]l ty’

(r+hy)?-1% _t,
(r+h)2-r2 ~ t;’

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




3anauda 4 (8 kiac)

PiBeHb BoiM y 4YOBHI1 301ra€ThCs 3 piIBHEM BOAM B 03€pl. SIK 3MIHUTHCS piBEHb BOJIU Y
YOBHI IO BIIHOIICHHIO IO PiBHS BOJM B 03€Pi, AKIIO B YOBEH KUHYTH KOOIy ?
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[lin yac 3aHypeHHs KOJOIMW Yy BOAY, YOBEH 3aHYpUTHCA B 03€PO, BUTICHUBIIH
m .
n01aTKOBO 00’eMm Bogu AV = > Ji€ T — Maca KOOI, p — IyCTHHA BOJA. Ane OCKUIbKH

KOJI0J1a TIJIaBa€ y BOJIi, TO PIBEHb BOJM B YOBHI IIOBUHEH 3MIHUTHUCS TaK CaMo, SIK 3MiHHBCS
0 BIH IiJ 9yac JOJMBAHHS B YOBEH BOJM MAacolo, 110 JIOPIBHIOE Maci KOJOAH, 1 00’ eMOM,

IBHUM 00’€MYy 3aHYpPEHOI YaCTUHHU KOJIOAH, ToOTO V = —. MoOXKHa MOAYMKH 3a0paTu
’ p

KOJIOZTy ¥ 3aTIOBHUTH BIAINHY, sIKa YTBOPUJIACS, BOJIOIO, - IIPHU ITbOMY PiBEHb BOJM B YOBHI
He 3MIHUThCA. Takuii ke 00’€M BOJW JOaTKOBO BHUTICHSE YOBEH MPU BKUAAHHI B HHOTO
KoJioau. ToMy piBeHb BOJIM B YOBHI 301raTUMETHCS 3 PIBHEM BOJHU B 03€pi, SKIIO TOBIIMHA
CTIHOK YOBHa MI3epHO MaJia, 1 Oy/ie TPOXH BHUIIMM 3a PiBEHb BOJU B 03€pi, SIKIIO CTIHKU
TOBCTI.



