HKyku. /[Ba KyKH OQHOYACHO IIOYHMHAIOTH PIBHOMIPHHUH pPyX II0 CTOpOHax KBaaparty. ['padik 3asekHOCTI BincTaHi Mik HUMHU (L)
Bix yacy (t) HaBegeHUM Ha PUCYHKY. 3HAWUTU IIBUAKOCTI XKYKiB i JOBXKHWHY CTOPOHHU KBaapaTa.
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PO3B’SA30K

3 rpadiky BUAHO, 1110 ITIOBTOPIOETHCS CUTYyallisl, KoAU ITpoTdaroM 30 ¢ BiAcTaHb MiX KyKaMH CTAHOBUTB 3 CM i HE 3MiHIOEThCH, a 1Ie
o3Had4ae, 110
1) BoHHM pyxaroTbCd 110 KBaApaTy B OLHOMY HaIIPAMi;
2) iX HMIBUAKOCTI L OMHAKOBI 110 MOAYAIO, IIPUYOMY
3) mporarom nux 30 ¢ oOuaBa KyKH 3HAXOASTHCS Ha Till caMilf CTOpPOHI KBazpaTy (Ha3BEMO I[I0 CTOPOHY II€PIIIO0).
HactymHi 15 ¢, (3Baxkaroyu Ha rpadik, BiicTaHb MiXK KyKaMH 3MiHHa — BOHU PyXalOThCs I10 Pi3HUX CTOPOHAX KBazpaTa) pyX Mae
TaKUH BUTAS: HEPIIUM KyK, OOCATIIN KyTa, PyXaeTbCs IO CYMIiKHIH (OpyTril) CTOpOHi, a APYTUH OPOAOBKYE PYyX MEPIIOIO
CTOPOHOI0 A0 KyTa. [laal cuTyallisa HOBTOPIOETHCS: MEPIINY 1 APYTUH XKyKH, 3HAXOAIINCh HA BIACTAaHI 3 CM OAWH B OZHOTO Ha TiH
camiti (gpyri#t) cTropoHi KBaapary, npordaroM 30 ¢ 6i3kaTh OOAMH 3a OAHUM, IIOKH IEPIINH KYK HE NOCSTHE APYroro Kyra (TpeTboi
CTOPOHH KBaapary) i T.no.
k1o BBaxkaTH, 110 y TodyaTKOBUH (t=0) MOMEHT OAd IEPIIOTO XKyKa BiiCTaHb A0 KyTa CTAHOBUTH X CM, TOM1
1) 3a mepiui 30 ¢ o6uaBa KYKH ITPOOIraroTh X CM
2) 3a HacTymHi 15 c obuaBa KyKHU IIpo0iraroTh x/2 CcM, a OCKiABKH OAG APYTroro KyKa Iie 3 ¢M (BigcTaHb [0 KyTa), TO X = 6 CM.
3) TOMy CTOpPOHa KBaJpaTa CTaHOBUTB 3+6=9 cm
4) OCKIABKH OPYTHH KyK Hpobirae cropony 3a 30+15 ¢, inBHAKICTE 000X piBHA 2 MM/ C.

BiamoBiAk: NIBUAKICTE XKYKiB piBHA 2 MM/ C, JOBXKHWHAa CTOPOHHU KBaJpaTa CTaAHOBUTH 9 CM.



Baxiab. /Iad 3BaKyBaHHSI BaHTAXKYy 34 JOIIOMOTOIO THPi BiIOMOI Macu m i CTPHUIKHS SIK BasKeAsl, BOCbMUKAACHUK ITi/IBICUB BaHTaxK
10 OHOTO KiHIIf CTPUIKHSI, a TUPIO [I0 iHIIIOrOo, i JOOWBCS piBHOBATH IPHU CITiBBiHOIIIEHHI IIA€Yel BasKeAs ABa OO0 OLHOTIO:
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i m 8

3Bigcu BiH 3po0OWB BHUCHOBOK, L0 Maca BaHTaxy CTaHOBUTb m/2. IloscHiTh, YoMy I BiANOBiAb HeBipHA. 3HAUMITH IIPaBUABHY
Macy BaHTaxKy, dKIIIO0 piBHOBara MOXKAWBa TaKOXK, SKIIO THPIO MiABICUTH Ha MiClle OIIOPH, a OIOpPYy 3CYHYTH Ha 1/6 MOBXWHU
CTEP3KHA AIBOPYY.

PO3B’sISOK

[TozHauynMo Macy BaHTaxXy M, HOBXKUHY CTpuXKHS L. BinnoBias HEBipHA, OCKIABKH Y4Y€HBb HE BpaxyBaB MacCy CTPHUXKHS, 1 TOMY
BBazkaB, 1110 yMOBa PiBHOBAru BazKeAsl BiJHOCHO TOYKHU OIIOPU Ma€ BUTASI/!

M 2L L
—=mgs .
I3 =™MI3
) ) ) 2L L L )
OCKiABKM B ApPyroMy BHUIIQKy PiBHOBAru ornopa 3HaXOOUTHMETHCS IIOCEPEANHI CTPUKHI ? — g = E , YMOBa piBHOBaru
BaskKeAd HE MICTUTHME HEBIJOMOI Macu CTpUXKHA (naede Baru 0), i MaTUMe BUTALL :

M L L

_—— m _,

92~ "%

3Bigku M = m/3.
Toai KopeKTHUH 3aIIucC MePIoi YMOBU PiBHOBATU BaXKEASI:

m2 L_ L
393 T g TMI3

a OTXKe Maca CTPUKHS X = 2m/3, To6TO HEeI0 HEXTyBaTH HE MOXKHA.
BianmoBiak: orpumaHa yuHeM BiAIIOBiab HEBipHA, 60 He OyA0 BpaxoBaHO Macy CTpuKHs. Maca BauTaxy piBHa m/3.



KaanopumeTp. YueHb IIpHHIC y KabiHeT i3uku OypyabKy i omycTuB ii y KasopuMmeTp, Ae 3HaxomuBca Vi=1,0 A Boau mpu
Temneparypi T1=74,5°C. Koau OypyabKa po3Tasa, y Kasopumerpi BugBuaocd V2=1,5 aiTpa Bogu npum Temmeparypi T2=20°C.
BusHauTe mo4aTKOBY TeMIIEpaTypy OYPYABKH 3 TOYHICTIO 0 OAHOTO rpazayca. [Iurtoma temnaoemHicts Bogu cs=4200 [x/(kr °C),
IIUTOMa TEMAOEMHICTb Abony cC,=2100 [Ix/(xkr °C), a #oro muroma Ttemnaora mnaaBaeHHsa A=330 000 [Ix/kr. TemaoeMmHicTiO
KaAOpHUMeTpa MOXKHa 3HEXTyBaTH.

PO3B’5I30OK

[TpuiiMmeMo, 110 ITOYATKOBA TeMIIEpaTypa GypyABKHU piBHA x rpaayciB Lleancist, a rycTUHY BOAU MO3HAYHMO ps. Baynmo, 1o maca
6ypyabku (V2 — Vi)ps.

PiBHAHHA TenmAOBoOTO 6aAaHCY [AS OITHMCAHOI B 3a/1a9i CUTYyALlii:

Q1= Q2+ Q3+Q4,

ne Q1 — KiABKICTh TEIIAOTH, Ky Bifgasa Boga Ipu oxoroaxkeHHi Bixg T1 mo Ta: Q1 = Vipscs[T1 — Taf;

Q2 — KiABKICTb TEIIAOTH, SIKY IIOTANHYAA OypyAbKa (aif) npu HarpiBaHHi Bif x g0 0°C: Q2 = (V2 — Vi)pscalx - Of;

Q3 — KiABKICTB TEIIAOTH, Ky ITOTAWHYyAA OypyabKa (Harpita no 0°C) npu TaneHHi: Q3 = (V2 — Vi)psh;

Q4 — KIABKICTB TEIIAOTH, SKY IIOTANHYAQ po3Tasa OypyasbKa (Boza) mpu HarpiBaHHi Big O mo Ta: Q4 = (V2 — Vi)pscs|0 - To
[limcTaBHUBIIN i CIIPOCTUBIIIY, MATUMEMO:

Vics|T1 — Ta| = (V2 — Vi)calx + (V2 = Vi)A + (V2 — Vi)csT2

3BIAKHU

|xd = (Vice|T1 - T2 - (V2 — Vi)ceTa - (V2 = Vi)A) / (V2 — Vi)cs) = 20,85 = 21, a oTKe, moYaTKOBA TeEMIIEpaTypa OypyAbKH CTAHOBHAA -
21°C.

BiamoBiak: mouaTkoBa TeMneparypa 0ypyabku -21°C.



Bpycok. MetraaeBuii 6pycok macoro 800 r mae popMy MPSIMOKYTHOTO MapaAeAerirneaa. JAKINo KAacTH OpyCOK Ha FOPU30HTAABHY
IIOBEPXHIO [I0YEProBO TPhOMAa Pi3HHMH IpaHaMM, BiH Oyzme yuHUTH Ha Hei THcK P1=1,6 kIla, P>=5P; i P3= P2/2, BinmosigHo.
Busnaure rycTuHy Matepiaay 6pycka. [IpuckopeHHd BiAbHOIO NafiHHA BBaxkalTe piBHUM g=10 Mm/c?.

PO3B’sISBOK
THCK, 9KUY YMHUTH OPYyCOK Ha MOPHU30HTAABHY IIOBEPXHIO:
Pi=F/Si,
ne F=mg — cuaa TaKiHH4, 1110 [i€ Ha OPYCOK, Si — IAOIIIA IOBEPXHi Horo rpaneit (i = 1,2,3).
[Tosznauumo Si1= ab, Sz= bc, S3= ac, ae a, b, ¢ - rpaHi IPIMOKYTHOTO IIapaAeAerIirnea.
Tomi:
P1=mg/(ab), (1)
P>=mg/(bc)=5P1=5mg/(ab) (2)
P3s=mg/(ac)=P2/2=5mg/(2ab) (3)

3 piBHOCTI (2) BUIIAUBaE, 110 a=5¢, a 3 piBHOCTI (3) — b=5¢/2, Tomy 2b=a.
Otxe, (1) moxxHa nepenucaru: P1=mg/(2b-b), 3Binku, rmpu miapaxyHky y cucremi Sl: b= ’%=0,05 M.

Tomi a=0,1 M, c=0,02 m. O6’em Takoro 6pycka: V=abc=10-10-5 m3.

Towmy #oro rycrusa: p=m/V=0,8/0,0001=8000 kr/ms3.

BianmoBiak: rycruHa 6pycka 8000 kr/ms3.



Kuuru. Ha cToali aAexkaTh CTOCOM UHIiICTh OAHaAKOBUX KHUT. IIlo aermie 3poOUTH: BUTATHYTH [pPYyry 3TOpPU  KHUTY,

IIPUTPUMYIOYH PEUITY, YU 3CYHYTH TPU BEPXHI KHUXKKHU Pa30M, TaKOXK IIPUTPUMYIOYU PEIITY?
PO3B’SI30K.

[TozHauuMo Macy KHUTH m, a KoediIlli€eHT TepTs KHUTH 00 KHUTY — L.
[ITo6 BimmoBicTM Ha NHTaHHS 3am1adi, DOTPIOHO 3’dcyBaTH, y SKOMY BHIIAAKY Tpeda ITPHUKAACTH MEHIIe

3YCHAALL.
Y nepuioMy BUIIQAKY, KOAHM BUTSTYEMO APYTY 3TOPU KHUTY, CAil IIPUKAACTH CHAY, PiBHY CYMi CHA TE€pTd, IO

OIIOTh Ha BEPXHIO Ta HUXKHIO OOKAQIUHKH I1i€] KHUTH:

F1=mgu + 2mgu = 3mgu

[Mepmiuii momaHOK BIAIIOBimae BEPXHiM OOKAQMUHIN, AAd KOl CHAA Peakilii OImopu BU3HAYAETHCHA OMOHOI0 BEPXHBOIO KHUIOIO, a

OPYTHUH — HUXHIA OOKAQIWHIL, MIAS SKOi CcHAa peakilii omopu BHU3HAYAETHCSA OABOMa KHHUrNaMH (BEPXHBOIO Ta Ti€l0, SIKy MU

BUTATYEMO).

) Y npyroMmy BUNIaAKy, KOAH 3CYBa€EMO TPU BEPXHI KHUTH Pa30M, CAiZl IIPUKAACTU CHUAY, PiBHY CHAl TepTH, 1110
i€ Ha HUKHIO O0KAQIMHKY HAaWHUXKYO]I (TPeThol 3ropH) KHUTH Y CTOCI, TOOTO:

Fo = 3mgu

TyT cuaa peaxkiiii onmopu, ska BU3HA4Ya€ CHAY T€PTd, BU3HAUAETHCS MaCOI0 TPhOX 3MIIyBaHUX KHUT.

Bauyumo, n1o obuaBa BUIIaAKU BUMATralTh OHAKOBOTO 3YCHAAS.

BiamoBiak: y 000X BUIIaIKaX 3yCHAAS OHAKOBE



