7.1. Kak noka3bIBaeT SKCIIEPUMEHT, BpEMs TOPEHHUsI CBEYEH 13 OJIMHAKOBOTO BEUIECTBA U C
OJIMHAKOBBIM TUIIOM (PUTHJISL MPOTIOPLIMOHANIBHO 00beMy CBeUH. J[Jisi oTCcueTa BpeMeHHu Ha
CBEUYY HAHOCAT FOPU30OHTAIIBHBIE JEJICHUSI, COOTBETCTBYIOLIME HEKOTOPHIM IMPOMEKYTKAM
BPEMEHHU.

A) Hununapuueckas ceeya o0beMoM BeicoToi H = 48 cm u quamerpom D = 8 cM roput B
TeueHue BpeMeHu T = 12 gacoB. CkoJibkO BpeMeHH 11 (B MHHYTax) OyJIeT ropeTh CBeua,
BCE JIMHEHHBIE pa3Mepbl KOTOPOH (IMaMeTp W BHICOTA) B 2 pa3a MEHbIIE, YeM y JaHHOU
cBeun?

b) Bo ckoibKO pa3 M3MEHUTCS PACCTOSHUE MEXIY JEJEHUSMH, COOTBETCTBYIOIIUMHU
BpEMEHU ropenust 7= 15 MunyT?

[Ipumeuanue: TIomans kpyra S Belumciserca mo ¢opmyne S = mR?, rae R — pamuyc

KpyTa.

Pewenue.

A) O6bem nununapa: V :%DZH. Ecnm nuameTrp u BBICOTY CBE€YM YMEHBIIUTH B 2

pa3za, To o0beM cBeudM U BpeMs €€ TropeHHs yMmeHbmarcs B 8 pa3. ClieqoBarTenbHO,
yYMEHBIIIEHHas cBeva roput 1,5 gaca = 90 MunyT.
b) ¥V nepBoii cBeun paccTOsTHUE MEXIY ACIECHUSIMH 15 MUHYT paBHO

Yy

H.L = 48cwm- % =lem.
12y

[l BTOpO# cBEUH:

Yy
E'L:24CM'% = 24cnm =4cm
2 T/8 % u
Takum 00pa3om, pacCTOSIHUE MEXY 15-MUHYTHBIMH JI€JICHUSIMU YBEIUYUTCS B 4
pasa.

Ilpumeuanue
IIpu perreHun . A MOXET HCIIOJIB30BATHCS KOdBGHUIUEHT moaodus: V o« a’, rae a —
JIMHENHBIE pPa3MepPhI Tena.

Pazbannosxa

Ne Kpurepui banbl

1 | 3amucana hopmyna ais oobemMa MUIMHAPA Uin hopmyma s 2
kodhduirerTa nogoous.

2 | [lony4deH BbIBOJA, UTO 00OBEM U BpeMsi TOPEHHUs YMEHbILATCS B 8 pas. 1

3 | Ilocuntano Bpems roperus 1,5 1 =90 muH. 1

4 | IlpuBegeHa Qopmyna ajigi pacuera pacCTOSHUA MEXAY JAENCHUSIMU 2
BPEMEHH Ha CBEYax

5 | [locuntaHo YHCIEHHO PACCTOSHUE MEXAY |5-MHUHYTHBIMU JETICHUSIMU 1
Ha MEPBOU CBEYU

6 | [locuntaHo YHCIEHHO pAacCTOSTHUE MEXAY 15-MUHYTHBIMU JEJICHUSIMU 1
Ha BTOpPO# (YMEHBIIEHHON) CBEUHN

7/ | IlosmydeH BBIBOJ, YTO pACCTOSTHUE YBEJIIMYUTCSA B 4 pasa. 2

Cymma 10




7.2. llIkonpHuk ckaunBaet u3 ceTu MHtepHer 3 Buneodaiina. M3pectno, uto | u Il daitns
BMecTe oH ckaumBaeT 3a Bpems t; = 2000 c, Il u 1l BmecTe —3a t, = 2800 c, | u 1] BmecTe
—3a t3 = 2400 c. O6mmit pasmep daitioB S = 45 rurabaur.

A) 3a xakoe Bpems (B MUHYTaX) IIKOJIBHHUK CKadaeT Bce Tpu (aitia BMecTe?

b) Kakas ckopocTh ckaunBaHus (B MErabuTax B CEKyHy)?

B) Kakos pa3mep (B ruradaiitax) Il daiina?

ITpumeuanue: 1 Gaiir = 8 6uT, 1 Merabaiit = 2% Gaiit ~ 10° Gaiir, 1 rurabaiit = 2°° Gaiit ~
10° Gaiir.

Pewenue.
A) Ilycts S1, Sy, Sz — pazmep kaxxaoro u3 (aiaoB, U — CKOPOCTh CKAYNBAHMUSI.
L=22% M
19
=2, @
1%
g =2t 3)
L

Bpewms ckaunBanus 3 ¢aitiioB BMecTe:
+S, +
t:EZ—Sl 5, 83. (4)
1% L
s perienust cuctemsl ypaBHeHu (1)-(3) crnoxum ux:

t1+t2+t3:81+52+SZ+S3+Sl+S3 =2Sl+SZ+S3 _2t. (5)
v 1% L

Otcrona

t=%(t1 +t,+t,)=3600 C = 60 MuH. (6)

b) lns onpenenenus CKOPOCTH CKaUMBAHUS Pa3esiuM o0IIuii pasmep (aitioB Ha
BpEMs CKauUMBaHUSL:
b S _ 45000mezabaiim -86um | baiim

t 3600c

=100 meraour/c. (7)

B) Berutrem u3 ypaBuenus (4) ypaBuenue (1):
t-t =2, ®)
19

Otcrona:
S, =v(t—t,) =100.mezcabum [ ¢ -1600c =160000.mecabum =

= 20000mezabarim = 202uzabanm

(9)



Pazbannoska

Ne Kpurepui basbl

3ammcana cucrema ypaBHenui (1)-(4) 2

[ToydyeHo BoipakeHue (6) 1ist BpeMeHu t

HOJ’IY‘IGHO yuciaeHHoe 3HaueHue t = 60 MuH.
[Tpumeuanue: npu orBere 3600 c wmn 1 gac crasum 0,5 Oamna

gl &~ WIN |-

1
1
ITonyueno Boipaxxenue (7) i CKOPOCTU CKAYUBAHUS L 1
2

[Toydyeno uucnenHoe 3Hauenue v = 100 meradur/c
[Tpumeuanue: npu apyroi pasmepHocTH ctaBuM 0,5 Gamna

»
[ER

ITonyueno Beipaxkenue (9) s pasmepa daiina Ss.

\l

[TonyueHno unciaenHoe 3HaueHUe Sz = 20 ruradaimr. 2
[Tpumeuanue: npu apyroi pasmepHocTH ctaBuM 0,5 Gamna

Cymma 10

7.3. B xyOumueckmii akBapuyM c UMHON pebGep D, moBepxy HamoJIHEHHBIH BOJOM,
MEIJICHHO OINYyCTWJIM Ha JHO IIap JauamerpoM D, B pe3ynbrare 4yero 4acTb BOJAbI
BhUTHIIACH. [lociie 3TOro map BRIHMMAIOT, U OMYCKAIOT HOBBIM mmiap auamerpom d = D/2,
Uemy paBHO paccTosiHME X OT JIHAa aKkBapuyma 1O IOBEPXHOCTH BOJABI B HEM IIOCIE

omyckaHus Broporo mapa? O0weM mapa: V = %nRﬂ rae R — paguyc mapa.

Pewenue.
OObeM BOJIbI B aKBapuyMe, I0BEPXY 3aMOJTHEHHOTO BOIOM:
Vv, =D, @
OO6beM mepBoro mapa:

4 V4
V - RSZ_D3- 2
)

[Ipu morpy’keHuu Iapa B akBapuyM BbUIMBAETCS 00bEM BOIbI, paBHBIN 00bEMY IIIapa.
OcTaHeTcs BOIBI:

V, =V, —VD=D3—£D3=D3(1—ZJ. (3)
6 6
O06beM BTOPOTO (MaJICHBKOTO) IIapa:
V, :%ds. (4)
JlomycTrM, 94TO BTOPOH IMIap MOJHOCTBIO CKPBIT MO BOAOW. Torma cyMMapHbIii 00beM
BOJIbI U BTOPOTO I11apa:

V, =V, +V, =DSL1—EJ+10|3. (5)

6) 6
C npyroii CTOpPOHBI,
V, = D’x, (6)
IJIe X — KICKOMBIN YypoBeHb BOjIbI. [IprupaBHUBas BeipakeHus (5) u (6), nmoaydaem:

D3(1—%)+%d3:D2x;




7\ xd?
=D|1-Z |+ 2= . (7
X ( 6j+ 6 D2 (7)
[Moxcrasass d = D/2, monyuaem:

x=D{1-Z|+Z.BD_pB=17 54.. (8)
6) 6 8 48
[TockonbKy x>d, TO MPEAMNOJOKEHHE O TOM, YTO BTOPOW IAP CKPBIT MO BOIOM,

CIIPaBCIJINBO.

Pazbannoska
Ne Kpurepui basbl
1 | 3amucana popmyna (1) gyt oObemMa BOJIBI B aKBapuyMe 1
2 | 3ammucana popmyna (2) st oObemMa IEepBOro Mmapa 9epe3 ero TuaMeTp 1
3 | Haitnen o6bem ocraBiieiics Bojsl (3) 1
4 | 3anncana Gopmyna (4) 1yst o0beMa BTOPOTo I1apa yepes3 ero JuameTp 1
5 | 3anucaHoO ¥ IPOBEPEHO MPENIOJIOKEHNE, YTO BTOPOH 1Iap MOJIHOCTHIO 2
CKPBIT IIOJ] BOJIOM
6 | 3anmcan cymmapHbIii 00beM BOABI M BTOpOro miapa (5) 1
7 | 3amucano BwlpaxkeHue (6) nns oObema BOABI M IIapa 4epe3 YpPOBEHb 1
KUTKOCTH
8 | [lomyden otBeT Xx~0,542-D. 2
Cymma 10

7.4. YépHas npipa — 3T0 00JaCTh MPOCTPAHCTBA, IPABUTAIIMOHHOE MPUTSKEHUE KOTOPOH
HACTOJIbKO BEJIMKO, YTO TMOKMHYTh €€ HEe MOTYT Ja)xxe KBaHTbl cBeTa. Ilo omHoM wu3
MoJIeJIel, paInyC YepHOU AbIPbI 3a/1aeTcs (HopMyIIoi:
R, = 2 M,
c
rne G = 6,67101 m3c2kr! — rpasuranmonnas nocrosuHadg, ¢ = 3108 mM/c — ckopocTh

cBeTa B BakyyMme, M — macca yepHo# ablpbl. O0beM 1mapa: V = gﬂ'Rs.

Omnpenenure, BO CKOJIBKO pa3 CPeAHss MIIOTHOCTh V¢, BEIIECTBA BHYTPH CBEPXMACCUBHOM
yepHou nbIpbl Jlebenp A, macca kotopoit B 1 mummmapn pasz Oonbine macchl ColHIIA,
OTIMYAETCS OT MIIOTHOCTH KUAKOM BoABI p, = 1 r/em®? Macca Comana Mc = 2:10% kr.

Pewenue.
PaccmoTpuM uepHyto IbIpy Kak map paauyca Rg. Toraa ee cpeHss MIOTHOCT paBHA!
M M 3amM( 2 Y & 1 «

pcp =3, =

— = . = y 1
V. 4 ns 4z |2GM 327G* M? M? W)
3 g

rae o ~7,3-10° xr’/ M3 — pasmMepHas KOHCTAaHTA.
Haiinem maccy uepHoit apipsl Jlebenp A:
M =10°-M. =10°-2.10¥ke = 2-10% xT. 2
[Toacrasnss (2) B (1), nomyuum




Pep = 71,3107 kr3/ M3 / (2:10% kr)? ~ 18,3 xr/M3. (3)

CrnenoBaTenbHO, INIOTHOCTh BOJIBI 60/1bUie CPEAHEN TIIOTHOCTH YEPHOU JIBIPHI B

1000 xr/m®/ 18,3 kr/m® ~ 54,8 pasza.

Pazbannosxa
Ne Kpurepuid banibl
1 | Ilonyuena 3aBucuMocTs (1) i1 cpeHe MITOTHOCTH YEPHOM JABIPBI OT 2
€€ Macchl
2 | SIBHO WM HESBHO BBIUMCIICH pa3MepHBIN KO PUIIMEHT 3
a~7,3-10" kr¥/ m®
3 | Haiinena macca yepHoii pipsl 2:10%° kr 1
4 | HaiifileHO 4MCIOBOE 3HAYEHHE ISl ILIOTHOCTH YEPHOM AbIphI 18,3 Kr/m3, 2
JlonycTumel 3Ha4eHns nopsaka 18-20 kr/m®,
5 | [lomyueH BBIBOJ, YTO MJIOTHOCTH BOJIbI OOJIBIIE CPEAHEN TIIIOTHOCTH 1
CBEPXMAaCCHUBHBIX YEPHBIX JIBIP
6 | [TonydeHo unciaeHHOE 3HaYeHHE oTHOMCHH 54,8 (momyctumo 50-60). 1
Cymma 10




