MyHuMIMIATLHBINA 3Tan
BCEPOCCHHCKOH M pecny6IMKAHCKOH 0TAMINAT LIKOIEHHKOR
7 kaIacc
BpeMms Ha BBIONHEHME 3a1aHMi - 235 MHAHYT
BAPHUAHT 1 :

7.1. Kak moxazriBaer IKCIICPUMEHT, BPEMSI FTOPEHHS CBEUESH U3 OIMHAKOBOIO BEILEeCTBa
¥ C OIMHAKOBBIM THIIOM (UTHIIA POTIOPIHOHATHEHO 00BeMy cBeun. st oTcuera BPEMEHH
Ha CBCYY HAHOCAT TOPHM3OHTAIBHEIE ACTICHNA,  COOTBETCTBYIOIIME  HEKOTOPHIM
IPOMEXYTKaM BPEMEHH.

A) llunusnpryeckas cBeda o6HeMOM BBICOTOM H = 48 cM u muamerpom D = § cm
TOPHUT B Te€ueHUe BpeMeru 7 = 12 gacos. CKONBKO Bpemenu T (B MuHyTax) OyzmeT ropers
CBCYA, BCE JIMHEHHbIE pa3MepEl KOTOpOit (1ameTp M BeICOTA) B 2 pasa MCHbIIE, YeM y
JTaHHOM cBeYn?

B) Bo ckombko pas uzmenurcs PAcCTOAHHE MCKNY NEICHHUSIMH, COOTBETCTBYIOIMMHE
BPCMCHH TOpeHHs 7= 15 MuHyT?

[Ipumeuanue: II0ITaab Kpyra S BBIUHCIIAETCS 10 hopmyne
S =1 R? rzeR — pammyc kpyra.

7.2. IIIKOBHUK CKAYHBAET M3 CETH Hnrepner 3 Buneodaiina. Mssectro, uto I u II
(baliel BMeCTE OH cKaumMBaeT 3a Bpems 1 = 2000 c, IT u ITI BMecTe — 3a £, = 2800 ¢, I 1 111
BMceCTe —3a £3 = 2400 c. O0uwmit pasmep daiinos S = 45 rura6air.

A) 3a kakoe Bpems (B MHHYTaXx) IIKOILHUK CKaYaeT BCe TPH daitna BmMecTe?

b) Kakas ckopocts craunpanms (B Meraburax B cexyHy)?

B) Kakos pasmep (B rura6aiirax) I11 daitna?

ITpumeuanwe: 1 Gaiit = 8 6ur, 1 merabaiir = 22° Gaiir ~ 106 Oalt, | rurabair = 230
OaiiT = 10° Gair.

7.3. B xyOudeckuil akpapuyMm ¢ mmHHOI pebep D, n0BepXy HaNOMHEHHBIH BOJIOH,
ME/UICHHO ONyCTHIIM HA THO LIap MaMeTpoM D, B Pe3yIIbTaTe 9ero 4acts BOJIBI BBUTHIIACK.
ITocne storo map BBIHHMAIOT, W OIIYCKAIOT HOBBIA IMap JuaMeTpoM d = D/2. Yemy paBHO
PacCTOAHNE X OT Ha aKBapuyMa 0 IIOBEPXHOCTH BOIBI B HEM IIOCIE OIYCKaHHA BTOPOTO

wapa? O6seM mmapa: ¥ =-jj—nrR3, rae R — paamyc mapa.

7.4. YépHas melpa — 370 067TACTB IIDOCTPAHCTBA, I'PABMTALIMOHHOE NPHTDHKEHUE
KOTOPOH HACTOIBKO BEIMKO, YTO MOKHHYTH €€ He MOTYT JaK€ KBAaHTHI CBeTa. 110 0nHOM u3
MOJIENIEH, PafiiyC YE€PHOM IBIPHI 3a1aeTCs (hopmynoii;

8 <29
C
rae G = 6,6710"" mM3c2kr! — rpaBuranmonHas nocTosAHHadA, ¢ = 3-10° m/c — ckopocTs

., 4
CBCTA B BaKyyMe, M — mMacca yepHO# apipbl. O6beM mapa: ¥ = E’TRa'

Omnpenenure, Bo ckompko pa3 CPeAFAi IUIOTHOCTB 0 ¢p BEIIECTBA BHYTPH
CBEPXMACCHUBHOH 4epHOH ApIper JleGenp A, macca KOTOpOH B 1 MHIIHapa pa3 6Gombie
Maccrr CollHIA, OTIHYAeTCs OT IIOTHOCTH JKHUIKOM BOIBI P = 1 r/em?? Macca Comnua
M = 2-1 030 KT.



MyHumnna LHeIi sTan
BCEPOCCUHACKOM M pecmy0IHKAHCKOH 0HMINA IIKOIEHHKOB
7 knace
Bpems Ha BemonHeHME 3aqaHuiH - 235 MUHYT
BAPHUAHT 2
7.4. Yépras nmeipa — 310 06TACTE [IPOCTPAHCTBA, I'PABUTAMOHHOE MPUTSHKEHHE
KOTOPOHU HACTOJIBKO BEIIMKO, YTO TTOKMHYTE €€ He MOTYT )K€ KBaHTHI cBeTa. [1o oxgHOM 13
MOJIETICH, Py C YEPHOH JIBIPHI 3a1aeTcs bopmymoii:
k=2,
C
rae G = 6,67107"" M*c?kr! — rpaBuTarmonHas nocrosHHas1, ¢ = 3:10% m/c — ckopocts

CBETA B BaKyyMme, M — Macca 4epHoit JpIpsl. O6BeM mapa; ¥ = —:—nR3 .

Onpezenure, BO CKONBKO pas  CpeHss IUIOTHOCTD P cp BCIIECTBA BHYTpH
CBEPXMACCHBHOM 4epHOH neiper JleGens A, macca KOTOpO# B 1 MHITHAp] pa3 Gosblie
Maccsl COMNHIA, OTIHYACTCS OT IIOTHOCTH SKHIKOM BOOBl 5 = 1 r/em®? Macca Comaia
Mc=210% k.,

7.1. Kak noka3bpIBacT 9KCIIEpUMEHT, BPCMA I'OPEHMS CBEYEH M3 OJIMHAKOBOrO BEUIECTBA
M C OJIMHAKOBBIM TUIIOM (HTHIIA IIPOIIOPLHOHAILHO 06BEMY CBEYH. Hns oTcdera BpeMenu
Ha ~ CBEYY HAHOCAT TIOPH3OHTAIBHBIC JIENICHWS, COOTBETCTBYIOLIHE HEKOTOPEIM
IIPOMEXYTKAM BPEMEHU.

A) llnmmanpuyeckas ceda o6beMoM BEIcoTOH H = 48 oM 1 JameTpoM D = 8 cm
TOpUT B TeUCHHE BpeMenH I'= 12 vacop. Ckonbko Bpemenu T (B MHIyTax) OyIer ropers
CBCYa, BCE JIMHCHHBIE pasMephl KOTOPOi (muamerp BBICOTA) B 2 pa3a MEHBIIE, YeM Y
JTaHHOH cBeYn?

B) Bo ckonmeko pa3s U3MEHHTCA paccTOsHuMe MCKAY ACTICHUAMH, COOTBETCTBYIOLIMMU
BPEMCHH IrOpeHHA 7= 15 MunyT?

IIpumeuanye: IUI0IIaIb KpyTa S BBIYHCIACTCS 110 hopmyie
S =1 R? rzeR — pamuyc xpyra.

7.3. B xyOMYeckuil akBapmyM C IITHHOIM pebep D, noBepXy HAOJIHEHHBIH BOJIOI,
MC/UIEHHO OITYCTHIIH Ha JHO IIAp InaMeTpoM D, B pe3yIIbTaTe Yero 9acTh BOILI BEUIHIIACE.
Iocte 3T0r0 MAp BEIHUMAIOT, H ONYCKAIOT HOBLIH map nuamerpoM d = D/2. YeMy paBHO
PacCTOSHHAC X OT THA aKBApHyMa JIO IIOBEPXHOCTH BOJBI B HEM II0CJIE OIYCKAHHS BTOPOT0O

nrapa? O6seMm mapa: ¥ = %m‘?, rae R — paguyc mapa.

7.2. IlIkombHuK ckaynBaeT u3 cetn MHTepHET 3 Buaeodaiina. M3sectro, gro I u 1T
(haifiel BMeCTe OH CKauMBaeT 3a BpeMst 71 = 2000 ¢, Il u III BMecTe —3a 12 = 2800 ¢, I u III
BMecCTe —3a #3 = 2400 ¢. O6muii pasmep daitnos S = 45 rurabaiir.

A) 3a xaxoe Bpems (B MUIYTax) IIKOILHHK CKAYACT BCE TpH (aiina BmMecTe?

b) Kaxas ckopocts ckaguBanms (B Meraburax B CEKYHIY)?

B) Kaxog pasmep (B rurabaiirax) I1I ¢aiira?

IIpumedanne: 1 Gaiit = 8 6ur, 1 merabaiir = 2%° Gaift ~ 10 Gaiir, 1 rurabaiir = 2°°
OaiiT = 10° Gaiir.



MyHuUMnIaILHBIR 3TAN
BCEPOCCHHCKOM H pecny0JIMKAHCKOM 0JIMMIINA/ IIKOJILHAKOB
7 kaace
Bpems Ha BRIIONHEHNE 3aJaHUM - 235 MUHYT
BAPUAHT 3

7.3. B xyOuueckuil akBapuyMm ¢ UIMHOW pebep D, MOBEpXY HAIOIHEHHbIN BOJIOM,
MEIUIEHHO OIIyCTHIIH Ha JIHO Iap AHAMETPOM D, B PE3YIILTATE YEro YacTh BOIBI BLUIHIACK.
Iocre 3TOro Wap BEIHUMAKOT, U OIIYCKAIOT HOBEIA Iap quameTpoM d = D/2. Yemy parHO
paccTOsIHUE x OT JHA aKBapHyMa JIO OBEPXHOCTH BOJIEI B HEM IIOCIIE OIIYCKaHMs BTOPOTO

mapa? O0beM 1mapa: ¥ = %m‘? , TIe R — pajuyc mapa.

7.1. Kak rokasplBaeT S5KCIEPHUMEHT, BpeMs TOPEHHs CBEUSH U3 OMHAKOBOTO BEIECTBA
H C OIMHAKOBBIM THIIOM (DHTHIIS PONOPIHOHAIEHO 00BeMy cBeun. [ 0Tcyera BpeMeHH
Ha CBEYY HAHOCAT TOPM30HTAIBHBIC JENEHHS, COOTBETCTBYIOIIME HEKOTOPEIM
IPOMEKYTKaM BPEMEHH. "

A) Hunnrnpudeckas cpeda o6beMoM BhIcoTod H = 48 cM u mmamerpom D = 8 oM
TOPHT B TeueHue BpeMert 7' = 12 gacos. Ckonmbko Bpemenu T (B MuHyTax) Oy/eT ropers
CBEYA, BCE JIMHEHHBIC pasMepbl KOTOPOH (#MameTp M BBICOTA) B 2 pasa MEHBIIE, YeM Y
JJAHHOM CBEUU?

b) Bo cKkonbko pa3s M3MEHHTCS PACCTOSHHE MEKIY JICIEHUAMH, COOTBETCTBYIOMHMH
BPEMEHH rOpeHHus 7= 15 MUHYT?

[Ipumeuanwe: IIOUIATTE Kpyra S BBIUUCIIACTCS 10 dopmyne
S = R? rze R — pamuyc xpyra.

7.2. llkompHuk ckauupaeT u3 cet MHTepHer 3 Bumeodaiina. M3sectro, uro [ u 11
(aier BMecTe OH ckauuBaeT 3a Bpemsa f = 2000 c, IT u III BmecTe — 38, =2800c, I uIII
BMECTE — sa,/ﬁ}t 2400 c. Obmwmit pazMep daiinos S = 45 rurabaiir.

A) 3a kakoe BpeMs (B MHHYTax) IIKOJILHAK CKaYaeT Bee TPH (aiina BMecTe?

b) Kakas ckopocTs ckauupanus (B Meraburax B ceKyHy)?

B) Kaxkos pa3mep (B rurabaitrax) I1I daiina?

IIpumeuanue: 1 6alit = 8 6ur, 1 Merabait = 2%2° faiit ~ 106 Gaiit, 1 rurabair = 23°
Oaitt = 10° Gaiir.

7.4. Yépras mepa — 5To 00JACTE IPOCTPAHCTBA, TPABHUTALMOHHOE IIPHTDKCHUE
KOTOPO¥ HACTOIBKO BETHKO, YTO IIOKHHYTE €€ He MOTYT Jake KBaHTHI cBeTa. 110 OHOM 13
MO/JIelIeH, paiiyc YepHOH AbIPLI 3a7aeTcs (QOPMYJIION:

R=25u,
C‘
rae G = 6,67'107"! MPc?kr! — rpaBuTanmonHas nocrosuHas, ¢ = 3108 M/c — cKOpoOCTb

- 4
CBeTa B Bakyyme, M — Macca 4epHOH npipsl. O6beM 1mapa: ¥ =§an23 ;

Onpenenure, BO CKONBKO pPa3 CPEAHSL IUIOTHOCTE O ¢p BENIECTBA BHYTPH
CBEpXMAaCCUBHOHM 4epHO# IeIpwl Jlebenp A, macca koTopoit B 1 mMmwutHapn pas Golblie
Maccel CONHIE, OTIIMYAETCS 0T INIOTHOCTH XKHIKOH BOOBl ps = 1 r/eM3? Macca Connna
Mc=2-10%0 k.



MyHuuHnAIBEHBIH YTl
BCEPOCCHUCKOM H pecIy0/IMKAHCKOH 0JIMMIHAL IIKOJILHUKOB
7 xknace
Bpewms Ha BeInoIHEHHE 3a(aHui - 235 MEHYT
BAPUAHT 4

7.2. IlIkonbHUK CKaduBaeT W3 ceT WHTepHer 3 Bujeodaina. Mssectno, yro [ u I1
(haiiiiel BMecTe OH cKauymBaeT 3a Bpems £ = 2000 c, IT u ITT BmecTe — 3a £, = 2800 c, [ uIll
BMeCTe — 32 13 = 2400 ¢. OOuui pasmep daitnos S = 45 rurabaiir.

A) 3a xakoe Bpems (B MHHYTaX) IIKOJBHUK CKAYAET BCE TpH (haiina BMecTe?

b) Kakas ckopocTs ckaunBanus (B MeraGurax B CEeKyHy)?

B) Kaxos pasmep (B rurabaiitax) 11 daitna?

Hpumeyanne: 1 Gaiir = 8 6ut, 1 merabaiit = 220 Gaiit ~ 10° Gaiir, 1 ruraGair = 2%
Oaitr = 10° Gaitr.

7.4. YépHas nmppa — 3TO 0GNACTE IPOCTPAHCTBA, I'PABUTAIIIOHHOE TIPUTSHKEHHE
KOTOPO# HACTONIBKO BETMKO, YTO OKUHYTH €€ He MOTYT Jjake KBAHThI cBera. [1o OJIHOM U3
MOJICTICH, pajiiyC YepHOH JbIPHI 3a1aeTca GopMyIoi:

R =2y,
(5
rae G = 6,6710"" Mc?xr! — rpaButanmonnas mocrosHuas, ¢ = 3108 m/c — CKOPOCTh

CBETa B BaKyyme, M — macca uepHoif aeIper. O6beM mapa: ¥ = §HR3 :

Ompeznenute, BO CKOMBKO pa3 CpeaHAs ILIOTHOCTE o cp BEIIECTBA BHYTPH
CBEPXMACCUBHOU 4YepHOH abIpel Jlebenp A, macca xoTopoil B 1 MUJUIHApA pa3 0oJiblie
Maccel ColHIla, OTIHMYAETCS OT INIOTHOCTH XKHIKOM Bomsl ps = 1 r/em®? Macca Comana
Mc=210% k.

7.3. B xybudecku#t akpapuyMm ¢ MIHHOM pebep D, JIOBEPXY HAIOJHEHHEBIH BOJOMH,
MEJTICHHO OIYCTHIIM Ha JHO LIap THaMeTpoM [, B pe3yJibTaTe YEro YacTh BOIBI BLIIHIACE.
ITocne 5TOro Mmap BEIHUMAOT, W OIyCKAOT HOBEBIH map auamerpoM d = D/2. Yemy pasHO
PaccTosHHE X OT AHA aKBapUyMa JIO OBEPXHOCTH BOJIBI B HEM IIOCIIE OIyCKAaHHUs BTOPOTO

mapa? O6sem mmrapa: ¥ = gn[\ﬂ , TIe R — paguyc miapa.

7.1. Kax II0Ka3bIBAET SKCICPHMEHT, BPEMS TOPEHHA CBEYCH U3 OIMHAKOBONO BEIIECTRa
¥ C OMHAKOBBIM THIIOM (QHTHIIA IPOIOPIUOHANEHO 06beMy cBeun. JIIs OTCHeTa BpeMeHH
Ha  CBCy HAaHOCAT TOPH3OHTAllbHBIE JICTICHHSA, COOTBEICTBYIOIIHE HEKOTOPHIM
MPOMEKYTKaM BPEMEHH.

A) Hununapuyeckas cBeva o6beMoM BeIcOTOR H = 48 oM 1 maameTpoM D = 8 cm
roput B TeueHue spemMern I’ = 12 gacor. Ckonbko Bpemenu 71 (B MEHYTax) 6yIeT ropeTs
CBCYA, BCC JMHEHHBIC pa3Mepbl KOTOPOH (IMaMeTp M BHICOTA) B 2 pa3a MEHbIIE, YeM y
JIAHHOHU cBedn? ;

b) Bo CKONBKO pa3s M3MEHHUTCS PACCTOSHHE MEXKIY IEICHHSIMH, COOTBETCTBYIOIUMU
BPEMEHHU T'OpEeHHA 7= 15 MHHYT?

[Ipumeuanue: TUTOILAE KpyTa S BBIUHCIICTCS 1o bopmyne

S =1 R? rze R — pamuyc xpyra.



MyHuUIMIATBLHBIR dTan
BCEPOCCHICKON H peciy0IHKAHCKOM 0JIMMITHA IIKOIbHHKOB
7 kaace
Bpems Ha BeinonHenue 3aianmii - 235 MEHYT
BAPHUAHT 5
7.3. B xyOuueckuil akBapuym ¢ mmuHOM pebep D, JIOBEPXY HAIONHEHHEIN BOJOMH,
MECUJIEHHO OITYCTHIIM Ha JHO IIap MHaMeTpoM D, B pe3yIbTaTe Yero 4acTh BOJIBI BBIIHIACE.
Ilocie 9TOTO MAp BEIHUMAIOT, M OITYCKAKOT HOBBIH map auamerpom d = D/2. Yemy paBHO
PACCTOAHKE X OT JHA aKBApMyMa JIO IOBEPXHOCTH BOJBI B HEM IOCIE OILyCKAHHSA BTOPOrO

mapa? ObbeM mapa: ¥ = %m‘& rae R — pajauyc mapa.

7.2. 1lIkoneHuK cKauuBaeT w3 cetm MHTepHeT 3 Bueodaiina. Mssectno, uro I u II
(haiiIel BMECTE OH CKAYHBACT 3a Bpems £ = 2000 c, IT u III Bmecte —3a £ = 2800 ¢, [ u III
BMECTE — 3a #3 = 2400 c. O6mwuit pasmep baiinos S = 45 rurabaiir.

A) 3a xaxoe Bpemst (B MHHYTAX) IIKOJILHHK CKAYaeT BCE TpH (aida BMecTe?

b) Kakas ckopocTs ckauuBanus (B Meraburax B CEKyHAy)?

B) Kakos pasmep (B rurabaiirax) 111 daitna?

IIpumeuanue: 1 Gair = 8 Gut, 1 Merabaitt = 220 Gaitr ~ 10° Gaitt, 1 rurabaiir = 23
Oaiit =~ 10° GairT.

7.4. Yépuas nplpa — 3TO 00IACTH MPOCTPAHCTEA, TPaBUTAIIMOHHOE TIPUTIKEHHE
KOTOPOH HACTONIBKO BEJIMKO, YTO HOKHHYTH €€ He MOTYT Ja)e KBAHTHI cBeTa. [10 OIHOM 13
MOJIEJICH, PaliyC YEPHOH IBIPHI 3a/1aeTcst (hOPMYIIO:

R =2Su,
c
rae G = 6,67107" M’c?kr! — rpaBuTanmonHas mocrosHuad, ¢ = 3-10° m/c — CKOPOCTH

CBETa B BaKyyme, M — macca uepHOU apipsl. O6beM miapa: 7 :gnRj.

Ompenennre, BO CKOIBKO pa3 CpemHAs IIOTHOCTE o cp  BEILECTBA BHYTpPH
CBEPXMACCUBHOM YepHOH JbIphl Jlebens A, macca xoTopoit B 1 MHUIIIHApA pa3 Ooiiblie
maccsl CONHITA, OTIMYAeTCS OT INIOTHOCTH KHIKOH BOOEl ps = 1 r/em®? Macca Commna
Mc=210% kr.

7.1. Kak 10Ka3bIBacT SKCIEPUMENT, BpeMs TOPEHHS CBEYeH U3 OMHHAKOBOLO BEILIECTBA
¥ C OJIMHAKOBBIM THIIOM (QHUTHUIIA NPOMOPIHOHATEHO 00heMy cBeun. st oTcueTa BpEMEHH
Ha  CBCYY HAHOCAT TOPH3OHTAIBHBIC JCNEHHA, COOTBETCTBYIOIIME HEKOTOPHIM
TIPOMEXYTKaM BPEMEHH.

A) Iununnpudeckas ceeda 00beMOM BbICOTOM H = 48 cM u IuameTrpoM D = 8 cm
TOPHUT B TeveHue BpeMern T = 12 gacos. Ckonbko Bpemenn 7 (B MEHYTax) 6yIeT ropeTs
CBEYa, BCC JIMHCHHBIC pa3Mephl KOTOPOH (IMaMeTp M BBICOTA) B 2 pasa MeHbIIE, YeM Y
JlaHHOU cBeun?

b) Bo cKombKO pas M3MEHHTCA PaCCTOSHHE MEKIY NeTIeHHAMH, COOTBETCTBYIOMMMH
BPEMEHHU I'OpeHHd 7= 15 MUHYT?

[Ipumeyanwue: ILIOIATH Kpyra S BBIYHCIIACTCS o dhopmyne

S =1 R? rae R — pamuyc xpyra.



MyHununaabHBIA 3Tal
BCEPOCCHHCKOMH M pecny(/IMKAHCKOMH OJIMMITHA/L IIK0JIbHAKOB
7 knacce
Bpems Ha BRIIONHEHKE 3a1aHuil - 235 MUHYT
BAPHUAHT 6

7.1. Kax moka3pIBacT IKCIIEPUMEHT, BPEMsI TOPEHH CBedell U3 OMHAKOBOrO BEIECTRA
U C OJTMHAKOBBIM THIIOM (PHTHIIS IIPOINOPIMOHANEHO 00beMy cBeun. [ns oTcyera BPEMEHH
Ha CBEYYy HAHOCAT TOPHU3OHTANBHBIC MEIEHHUS, COOTBETCTBYIOIIME HEKOTOPBHIM
IIPOMEXYTKAaM BPEMEHH.

A) [mmmanpudeckas cpeva o6beMoM BbicoTol H = 48 cM u aumamerpom D = § oM
TOpUT B TeueHne Bpemern I = 12 gacos. Cromsko Bpemenu 7' (B MUHyTax) Gyfer ropers
CBEYa, BCE JIMHCHHbIC pa3Mephl KOTOPOH (MaMeTp M BBICOTa) B 2 pa3a MEHBIIE, YeM Y
JaHHOHM cBeuu?

B) Bo ckombko pas H3MEHHTCs PACCTOSHHE MEXIY AEIEHHSIMH, COOTBETCTBYIOLIMMU
'BPEMEHH IOpeHus 7= 15 MUHYyT?

[Tpnmeyanwue: IO KpyTa S BEIUHCIIACTCA 1o dopmyme
S =0 R? rze R — pamuyc xpyra.

7.2. llkonpHUK cKaduBaeT u3 ceTd WurepHer 3 Bumeodaiina. M3eectHo, uto [ u II
(hadiTer BMeCTe OH ckaumBaeT 3a Bpemst #1 = 2000 c, IT u 111 BMecTe —3a £, = 2800 ¢, I u III
BMecTe — 3a £3 = 2400 c. Obmuit pazmep daiinor S = 45 rurabaiir.

A) 3a kaxoe Bpems (B MHHYyTaX) IIKOJBHUK CKaYaeT Bce TpH (haitma BMecTe?

b) Kakas ckopocTh ckauuBaHus (B MerabuTax B CeKyHIy)?

B) KaxoB pa3mep (B rurabaiitax) III daitma?

[Tpumeuvannme: 1 Gaiit = 8 Our, 1 merabaiit = 22° Gaiit ~ 10° 6aiit, 1 rurabaiir = 23°
Oaitt = 107 Gaiir.

7.4. UépHas nelpa — 5T0 00JacTh IPOCTPAHCTBA, TIPABUTAIIMOHHOE INPUTSKEHHE
KOTOPOH HACTOJIBKO BEIIMKO, YTO IOKUHYTh €€ He MOTYT Jake KBaHThl cBeTa. 110 oqHOol U3
MOJIEJIEH, palyC YEPHOH ABIPHI 3a1aeTcsa HOPMYIIOH:

R, = Z?M

2 )
="y

rne G = 6,67-107"" mPc?kr! — rpaBuTanmonnas mocrosHHas, ¢ = 3:10° M/c — cKOpocTh

CBeTa B Bakyyme, M — macca 4epHOH 1pIpsl. O0beM mapa: ¥ = §NR3 :

Onpenenure, BO CKONBKO pPa3 CPeAHAA IUIOTHOCTE ( ¢p BEIIECTBA BHYTPH
* CBEPXMAaCCHBHOM 4epHOH HbIpEl JIebenp A, Macca kotopoi B 1 mumnmmaps pa3 6Gomsiie
Maccel CoJlHIE, OTIMYAETCS OT TUIOTHOCTH JKMIKOM BOABI 0 = 1 r/cm?? Macea ConHua
M (= 2‘1030 KT'.

7.3. B xyOuueckuil akBapuyMm ¢ ITHHOH pebep D, mOBEpPXY HAIOIHEHHBEIA BOIOH,
MEIEHHO OITYCTHJIM Ha JHO LIap JHaMeTpoM D, B pe3yJsIbTaTe Yero 9acTh BO/IBI BRIIHIIAC.
ITocne 3TOrO map BEIHMMAIOT, U OIyCKAXOT HOBBIH map nuameTpoM d = D/2. YeMy paBHO -
paccTosHue X OT JHa aKBapHyMa [0 IOBEPXHOCTH BOBI B HEM IIOCIIE OITYCKAHHS BTOPOTO

mapa? O0bem mapa: ¥ :gnRﬂ rae R — paguyc urapa.



MyHHIUTAJBHBIA 3TAN
BCEPOCCHIICKON U pecly0JIHKAHCKON 0JIUMIMAN IIKOILHUKOB
8 Kkiacce
Bpems Ha BBITIONHEHUE 33JTAHUH - 235 MUHYT
BAPUAHT 1

8.1. Ha romoynoM Tpeke B BHAE OOJBIION OKPYXHOCTH OOKCHI komaHn A u B
PACTIONOKEHBI B TUAMETPATLHO IPOTUBOIIOIOKHBIX TOUKax Tpeka. M3 OOKcoB IO Tpeky
HaBCTPETY IPYT APYTY BHIEPKAIOT [BE MAIIMHBI, IPHYEM Ka)aas JBHKETCS 110 TPEKY C
IIOCTOSIHHOM cKopocThio. IlepBas ux BcTpeda mpousonuia Ha paccTosHud L = 300 M ot
boxca komaHIbl A (paccTosiHUE u3MepsieTcs 110 Tpacce Tpeka). [IpoexaB MUMO ApyT Apyra,
OHH IPOJOJDKAIOT IBIKEHHE, W CIEIYIOINas MX BCTPEYa COCTOSANACh HA PACCTOSHUHU L, =

180 M ot 6okca xomansl B. Onpenenute BO3MOXKHYIO [UTHHY Tpeka L.

8.2. OnHopoHEIM OpYCOK B BHIE TMapaJUIENIEHIENa U3 MaTepUala ¢ INIOTHOCTBIO p U

pasmepamu d xb xb (b < a) crour KBaIpaTHON I'PaHbIO Ha JHE OOJIBIIOrO aKBaApHyMa, B
KOTOPHIH 10 YpoBHA A HamuTa Boja (A < a, pe < p, TA€ ps— MIOTHOCTH BOARI). Kakyro
MUHHMAaJIBHYI0 CHITY HAI0 IPUIIOKUTE K OpyCKy, 9TOOR OH Hadal HAaKIOHATECS, BPALLAsACh
OTHOCHTENBHO HIKHEro pebpa? Bpycok mo gHy akBapmyma HE CKOJIB3HUT. YCKOpEHHE
CBOOOIHOTO TIaJICHUS PaBHO g.

8.3. CpesHAg IIOTHOCTh CBHHIIOBOTO LIApa U Kelle3Horo Kyba pasHa p1 = 8,9 r/em’.
Yemy OyeT paBHa CpemHsd IUNIOTHOCTE 02 SKEIE3HOTO IIapa U CBHUHIIOBOIO Kyba Tex xKe
pasmepoB? Yemy paBHO OTHOIIEHHE 00BeMOB Imapa M Kyba? IlmoTHOCTE cBHHIA O =
11,4 r/cM?, MIOTHOCTB Kele3a ox = 7,8 T/cm?,

8.4. PeakTOpOM HIEAIBHOIO CMEIICHHS Ha3bIBACTCA 3aKPBITBIA COCYX C HECKOILKMMHU
BXOMHBEIMH M OHHM BBEIXOJHBIM IIOTOKOM, B KOTOPOM — IPOMCXOIUT OBICTpOE
TepeMelIMBaHie BeMmecTBA C JOCTWKCHHEM OJMHAKOBBIX 3HAYEHWUH [JABICHHS WU
TEMIIEpPaTyphl B KaXKIOH Touke oObema cocyna. B Takoil peakTrop IOCTymaeT 2 BXOAHBIX
IIOTOKA BOJIbI, C MAaCCOBLIM PAcXOAOM 41 U U2, X TeMHIepaTypor 11 ¥ T2 COOTBETCTBEHHO.
Kakas paBHOoBecHas Temmeparypa Iy YCTaHOBHMTCA BHYTPH pEaKTOpa, €CIH
JOIOJNHUTENILH0 BHYTPH COCYda BBLIEISETCS TEIUIO MOLIHOCTBIO P77  VYienbpHas
TEINIOEMKOCTh BOABI ¢. KomudecTBO BOABI B PpEAaKTOpPE OCTAETCA IIOCTOSHHBIM.
[Ipumeuanue: MAcCOBEIM pacXofOM HAa3bIBAETCA Macca BENICCTBA, IOCTYIAKOIIETO B
TIOTOKE B PEAKTOP B CIAUHUILY BPEMECHH.

i
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8.4. PeakTopoM HI€anbHOr0 CMENIEHHS HAa3BIBASTCS 3aKPBITEIN COCYJ] C HECKOJLKHMU
BXOIHBIMM M OJHMM BBIXOAHBIM IIOTOKOM, B KOTOPOM IIPOMCXOIMT OBICTPOE
NEPEMEIIMBAHUE BEIIECTBA € JOCTHKEHMEM OJMHAKOBBIX 3HAYCHWH JABIIEHUS W
TEMIIEPATYPBI B KaKIOH TOUYKe 00beMa cocyna. B Takoif peakrop mocTymaeT 2 BXOXHEIX
NOTOKA BOJBI, C MAaCCOBBIM PACXOMOM (1 M f2, B TeMIepaTypoi 71 u 7> COOTBETCTBEHHO.
Kaxas paBHOBecHas Temmeparypa T: YCTaHOBHUTCSL BHYTpH  pEakTOpa, eciu
JOTIOJIHATENIBHO BHYTPH COCYJa BBLACIIETCS TEIUIO MOIIHOCTRI0 P? ViensHas
TETJIOCMKOCTE  BOABI  ¢. KOJIM4€CTBO BOABI B pEakTope OCTAETCA IOCTOSHHBIM.
IIpumeuarue: MacCOBBIM DPACXOAOM HA3BIBAETCA MAacca BEIICCTBA, MTOCTYTIAIOIIEIO B
IIOTOKE B PEAKTOP B €IMHUILY BPEMCHH.

8.2. OnHoponHsIi OpycoK B BH/E Hapailieleluiena U3 MaTepHala ¢ IUIOTHOCTBIO pH
pasmepamu d xb x b (b < a) cTouT KBaJAPATHOM rpaHbio Ha JHE GONBIIOr0 AKBAPHYMA, B
KOTOPEIM 10 ypoBHs i Hamuta Boma (h < a, ps < p, TAe pe— IUIOTHOCTH BOmI). Kakyro
MUHUMAIBHYIO CHITy Ha/I0 TIPUIOKUTE K OPYCKy, 4TOOBI OH Hadall HaKJIOHSTHCS, BPAIasich
OTHOCHTEILHO HMKHETO pebpa? Bpycok mo JHY akBapuyma He CKONB3HT. YCKOpEHHE
CBODOIHOTO Ma/ICHHs PABHO g.

8.1. Ha ronounom Tpeke B Buae GOMNBIION OKPYXHOCTH OOKCH KoMaung A u B
PACIIOIOKEHBl B JUaMETPallbHO IPOTHBOIIOIOKHEIX TOYKAX Tpeka. M3 GOKCOB IO Tpeky
HABCTPEYY NPYT APYIY BEIEIKAIOT IBE MAIUMHBI, MPUYEM KaXKIas IBHXKETCS II0 TPEKY C
TIOCTOSIHHOH CKOpOCThio. IlepBas ux BeTpeda mpousonuia Ha paccTosHEH L1 = 300 M oT
Ookca KoMaHAB! A (paccTosHHE H3MEPASTCA 110 Tpacce Tpeka). [Ipoexas MEMO IpyT Opyra,
OHHM IIPOJOJDKAIOT ABMIKEHHE, U CICAYIOLIAs X BCTPEUa COCTOSIACH HA PACCTOSHMHU L) =
180 M ot 6okca komansl B. Onpenennte BO3MOKHYIO JTHHY Tpeka L.

8.3. Cpennsia IWIOTHOCTH CBHHIIOBOTO IApa M JKeJIE3HOro Kyba paBHa p1 = 8,9 r/cM’.
HeMmy OyneT paBHa CpelHAS INIOTHOCTb 0 JKENE3HOTO IIapa W CBHHITOBOTO Kyba Tex e

pasmepos? Yemy paBHO oTHoLIeHHEe 00BeMOB Iapa W Ky6a? IIIOTHOCT CBHHIA O =
11,4 r/cm?, mmoTHOCTS *)enesa px = 7,8 T/cMs.
2 2
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8.3. CpeaHss IIOTHOCTH CBHHIIOBOT'O IIapa M KEIEe3HOro Kyba pasHa o1 = 8,9 r/em’.
Yemy OymeT paBHa CpeHssI INIOTHOCTE Q2 XKEJIE3HOTO IIapa M CBHHIIOBOTO Kyba Tex ke
pasmepos? Yemy paBHO OTHolIeHMe 00BeEMOB Iapa u kyba? IInoTHOCTE CBHMHIA p. =
11,4 r/cM?, mmOTHOCTE Xene3a px = 7,8 T/cM.

8.1. Ha ronoynoM Tpeke B BHAEC OONBIION OKPY:KHOCTH OOKCHI KoMaHm A u B
PAcCIIONOXKEHBI B TMaMETPaIbHO NPOTHUBOIIOIOKHBIX TOUKaxX Tpeka. M3 GOKCOB Mo Tpeky
HABCTPEYY JAPYT OPYTY BBIE3KAIOT ABE MAIIMHEBL, IPHUEM Ka)KAas IBIXKETCA 110 TPEKY C
IIOCTOSIHHOM CKOpOCThIO. [lepras ux BeTpeda npowsonma Ha paccTosHad Li = 300 M or
Ookca koMaH/BI A (paccTosHEE U3MepsieTcs 10 Tpacce Tpeka). [IpoexaB MUMO ApyT ApyTa,
OHHM IIPOJIOJIXKAIOT [BMKEHHE, U CICAYIOLAs MX BCTpEYa COCTOSUIACh HAa PACCTOSAHMM Ly =
180 M ot H6okca KomaHs! B, OnpeaeniTe BOZMOXHYIO IITHHY Tpeka L.

8.2. OgHopoaHE OpyCcOK B BUJE NapajulesIelUeqa 3 MaTepuaia ¢ IIIOTHOCTBIO p |
pasmepamu d xb xb (b < @) crour kBajipaTHON IpaHbIO Ha JHE DOIBIIOrO aKBAPHYMA, B
KOTOPBIH /10 YpoBHS /4 Hanuta Bojaa (h < a, pe < p, TAE pPs— IWIOTHOCTH BOJBI). Kakyro
MUHHUMAJIBHYIO CHIIY HAJ0 TIPHIIOKUTE K OpYCKY, UTOOBI OH HAa4al HAaKJIOHATHCS, BPAIAsCh

OTHOCHUTEJIBHO HIDKHEro pebpa? Bpycok mo nHy akBapuyMa HE CKOJB3UT. Y CKOpPEHHE
cBOOOJHOTO MMaJIeHus PaBHO g.

8.4. PeakTopoM H€aIbHOIO CMELICHUA HA3bIBACTCS 3aKPBITEIA COCY ¢ HECKOJIBKUMH
BXOJTHBIMH H OJHMM BBIXOJHEIM IIOTOKOM, B KOTOPOM TPOMCXOOUT ObIcTpOe
[EpeMEIIUBaHNE BEIIECTBA C JOCTIDKEHHMEM OJHMHAKOBHIX 3HAYEHWM [aBICHUA W
TEMIIEpaTypsl B KaXI0H Touke obbemMa cocyaa. B Takol peakTop mocTynaer 2 BXOTIHBIX
[IOTOKA BOJBI, C MACCOBBIM PacXOOOM p| U ua, U TeMmuepaTypod 71 ¥ 72 COOTBETCTBEHHO.
Kakas paBHOBecHas TemmepaTypa Iy YCTaHOBUTCA BHYTPH DEaKTopa, €Cld
JOTIONHUTENIBHO BHYTPH COCYZa BBIAEIAETCA TEIUI0O MOLIHOCTBIO P77  VYaenbHas
TEIJI0EMKOCTh BOJBI  ¢. KOMMYECTBO BOJBI B PEAKTOPE OCTAETCH OCTOSHHBIM.
Ilpumeuanue: MaccOBBIM PacXOIOM HAa3bIBA€TCS Macca BEIIECTBA, ITOCTYIAKOIIErO B
MOTOKE B PEAKTOP B €AMHHUILY BPEMEHH.
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8.2. OnHOpoHBIH OPYCOK B BHE MApAIENENHIIEa H3 MATEPHAIA ¢ TUTOTHOCTHIO pH
pasmepamu d xb xb (b < a) cTout KBapaTHO# IPaHBIO HA IHE GOMBIIOrO aKBapHuyMa, B
KOTOpBIH JI0 yPOBHS /4 Hanuta Boma (h < a, ps < p, TAE Pa — WIOTHOCTH BoxbI). Kakyro
MHHHMAIEHYIO CHITY Hajlo IPUIOKHUTE K OpyCKy, 4TOOBI OH Ha9all HAKIOHATHCS, BPALIAsich
OTHOCHTENILHO HIDKHET0 pebpa? Bpycok 1o 1HY akBapHyMa HE CKONB3UT. YCKOPEHHE
cBOOOIHOTO MTa/ICHNUs PaBHO g.

8.4. PcakTopom UIeanbHOTO CMEIICHHS HA3BIBACTCS 3aKPBITEI COCY/T C HECKOJIbKUMH
BXOIHBIMH M OHHM  BBIXOJHBIM IIOTOKOM, B KOTOPOM TPOHCXOOHT GBICTpOE
[ICPEMEITHBAHKME BEIECTBA C JOCTHKEHHEM O[WHAKOBBIX 3HAYCHWUH JABJICHHUS M
TEMIICPATYPhI B KaKJI0H TO4Ke 00bema cocyna. B Takoit peakrop mocTymaer 2 BXOIHBIX
IIOTOKA BOJIBI, ¢ MAaCCOBBIM PACXOJIOM 1 H W2, B TeMIepatypoi T U 7> COOTBETCTBEHHO.
Kakas pasnopecmas Temmeparypa 7y ° yCTAHOBHTCS BHYIPDH pPEaKTopa, eClH
AOIIOJIHUTEIIFHO BHYTPH COCyJa BBIJENSETCS TEINI0O MONIHOCTRIO  P?  VYiensHas
TCIIOEMKOCTE  BOZNBI ¢. KONMYecTBO BOJABI B PEAKTOPE OCTACTCA ITOCTOSHHBIM.
IIpumeuanue: MaccoBBIM PacXOIOM Ha3bIBAETCS MAcca BEIIECTBA, IOCTYNAIOLIEr0 B
MIOTOKE B PEAKTOP B €AUHUITY BPEMEHH, '

8.3. CpeHss IWIOTHOCTh CBHHIIOBOTO IIapa M XKeNe3Horo Kyba paBHa o) = 8,9 r/em’.
Hemy Oyzer pasHa cpefHss IIOTHOCTB O3 XKENE3HOTO ITapa M CBUHIOBOTO Ky0a Tex ke
pasmepos? Yemy paBHO OTHOmeHHE 00BEMOB Inapa u Ky6a? IITOTHOCT CBHHIA pe =
11,4 r/em®, moTHOCTE %emesa px = 7,8 r/ems.

8.1. Ha ronounom Tpeke B Buje OOIBIION OKPYKHOCTH OOKCHI KomaHn A u B
PACTIONOXKEHE! B TMAMCTPaIbHO MPOTHBOMOIOKHBIX TOYKaX Tpeka. I3 GOKCOB IO TpeKy
HaBCTPCHy NPYT NPYTY BBIE3KAIOT IBE MAIIMHbI, IIPUYEM KaXKAas ABIIKETCA 110 TPEKY C
NOCTOSHHOH CKOpOCTHIO. IlepBas Mx BeTpeda mpousonuia Ha paceTosamn L = 300 M oT
Ookca KOMaHIbl A (PaccTOSHEE H3MEPSETCS 110 Tpacce Tpeka). IIpoexas MuMo IpyT OpyTa,
OHM MPOJIOJDKAIOT JABMXKCHUE, U CIEyHOIas UX BCTPeYa COCTOSIACh HA PACCTOAHHH Ly =
180 M oT Gokca komManns! B. Ompenenute BO3MOXHYIO IIHHY Tpeka L.
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8.4. PeakTopoM HMI€aNbHOTO CMEIIEHUS Ha3BIBAETCS 3aKPBITBIA COCY/l ¢ HECKOIBKUMH
BXOJHBIMH W OJHHM BBIXONHBIM IIOTOKOM, B KOTOPOM IIPOMCXOMHT OBICTpOE
[IEPEMEIIMBAHNE BEIIECTBA C [JOCTHXKEHHMEM OJIMHAKOBBIX 3HAYEHWH [aBIEHHS U
TEMIEPaTyphl B K&KIOH TOYKE 0Obema cocyna. B Takod peakTop mocTymaer 2 BXOJHBIX
IIOTOKA BOJBI, ¢ MACCOBBIM PACXOIIOM /1 H i, U TeMIeparypodt 71 u T COOTBETCTBEHHO.
Kakas ~paBHOBecHas Temmeparypa T YCTaHOBHUTCS BHYTPH peakTopa, eci
JOIIONHUTEIIFHO BHYTPM COCyZa BBIOETMSETCS TEIUIO MOIHOCTRI  P?  VienpHas
TEIUIOCMKOCTE BOJABI ¢. KOIMYECTBO BOABI B pEaKTOpPE OCTAETCA IOCTOSHHBIM.
IIpumeuarue: MacCOBBIM pPacXOOM Ha3bIBACTCS MAacca BENIECTBA, MOCTYNAOLICIO B
IIOTOKE B PEAKTOP B €MHHUITY BPEMCHH.

8.3. Cpeansad MIOTHOCTE CBHHIIOBOIO IIapa M XKENEe3HOro Kyba paBHa o1 = 8,9 T/cM’.
Yemy Oyner paBHa cpefHssA IUIOTHOCTh L2 JKEJIE3HOTO Mapa U CBUHIIOBOTO Ky0a TeX ke
pasmepos? Yemy paBHO OTHOIIeHHEe 06BeMOB miapa u Kyba? IIIOTHOCTH CBHHIE o =
11,4 r/cm3, moTHOCTS *Xene3a ox = 7,8 T/cM°.

8.1. Ha ronounom Tpeke B Buiae OONBIIOH OKPYXKHOCTH OOKCHI KOMaHn A W B
PAcCIIOIOXKEHBI B AUAMETPAIBHO NPOTHBOIOIOXKHBIX TOYKaxX Tpeka. M3 GOKCOB 10 Tpeky
HaBCTpedy IPYyT APYTY BBIE3NAIOT JBE MALIMHBI, NPHYEM Ka)KIas IBIDKETCS MO TPEKY C
TIOCTOSHHON CKOpPOCTHIO. IlepBasi MX BCTpeva IPOM30ILIA Ha paccTosHuu L1 = 300 M oT
Ookca KoManzbl A (paccTosHHE H3MEPSIETCA [0 Tpacce Tpeka). [IpoexaB MUMO IpyT ApyTa,
OHH [POJNOJDKAIOT ABMIKEHHE, M CIEAYIOas X BCTpeda COCTOSIACH Ha PACCTOSHHN Ly =
180 M ot 6oxca xoMmaHbl B. Onpenenire BO3ZMOXHYIO IIHIY Tpeka L.

8.2. OHOponHELE OpyCcOK B BHAE NapallIeNel e/ ia i3 MaTepHaa ¢ IUIOTHOCTRIO p U
pasmepamu d xb xb (b < a) cTouT KBaIPaTHON TPaHbIO Ha JHE HOIBIIONO AKBAPHYMA, B
KOTOPBIH 110 ypoBHs A HamuTa Bofa (h < a, pe < p, THE pPe— MIOTHOCTH BOABL). Kakyro
MHMHHMAJIbHYIO CHIIY HaJI0 NPHI0KHTE K OPYCKY, YTOOBI OH Ha4al HAKIOHATHCH, BPAIasICh
OTHOCHTENILHO HMxHero pebpa? Bpycok IO IHY akBapHyMa He CKOJIB3UT. Y CKOPEHHE
cBOOOIHOTO IMaCHUS PABHO .
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8.4. PeakTOpoM HI€AThHOTO CMEIIEH!S HA3bIBACTCS 3aKPBITBEIH COCY]T C HECKOJIbKHMH
BXOMHBIMH M ONHHM BBIXOZHBIM IIOTOKOM, B KOTOPOM IIPOMCXOIUT OrICTpOE
TICPEMCIIMBAHHC BCINECTBA C JIOCTHXKEHMEM OJMHAKOBEIX 3HAYCHHI IaBICHUS "
TEMIIEPATYyphl B KAKIOH Touke obbema cocyna. B takoii PEAKTOp MOCTYHaeT 2 BXOIHBIX
ITOTOKA BOJIBI, ¢ MACCOBBIM PACXONOM U1 M f2, B TeMmmepaTypoit 71 U T COOTBETCTBEHHO.
Kakas paBuoBecHas Temmeparypa Tk YCTAHOBHTCS BHYTPH pEaKTOPa, €CIH
AOIO/IHUTEIEHO BHYTPH COCyHa BBIJIENsETCA TEIUIO MOMHOCTEI P?  YienbHas
TENIOCMKOCTE  BOABI c. Konu4ecTBO BOJEI B peakTope 0CTACTCS MOCTOSHHBIM,
[Ipumenanue: MaCCOBBIM pPACXOMOM HA3bIBACTCH Macca BEHICCTBA, IIOCTYHAIOIIErO B
IIOTOKE B PEAKTOP B EIMHHUITY BPEMEHH.

8.2. OnHOpOAHBI OPYCOK B BUE NapaIelenue/ia us MaTepraja ¢ IMIOTHOCTRIO p |
pasmepamu d xb xb (b < a) crout KBa/[PaTHOM T'PAaHbIO Ha JHe HOIBUIONO aKBapHyMa, B
KOTOPBIH 10 YPOBHS h Hamuta Boja (h < a, ps < p, TIE pPs— TUIOTHOCTE BoABl). Kakyio
MHHAMAIIPHYIO CHITY HaZ0 IPUIIOKHUTE K OPYCKy, 4TOGRI O Hadam HAKJIOHAThCS, BPAIIasch
OTHOCHTENIBHO HHXHEro pebpa? Bpycok 1o [Hy akBapHyMma He CKOJB3HT. Yckopenue
CBOOOTHOTO MafCHUs PABHO g.

8.3. CpenHss IIOTHOCTE CBUHIIOBOTO IIApa M 5KENE3HOTO Kyba paBHa o1 = 8,9 r/cm’,
HeMy Oyzer paBHa CpelHss ILIOTHOCTE 07 JKENE3HOIO 1apa ¥ CBHUHIIOBOTO KyDa Tex ke
pasmepo? Yemy paBHO OTHOWIEHHE 0GBEMOB MIapa ky6a? IlmoTHOCTH CBHHIA p . =
11,4 r/en?®, mnorroCTS XKemesa px = 7,8 /e,

8.1. Ha ronounoMm Tpeke B BHae GOJBIION OKPYXKHOCTH OOKCHI Komang A u B
PACTIONIOKEHBL B IMAMETPATIBHO NPOTHBOIONOKHBIX TOUKaX Tpeka. M3 GOKcoB IO Tpeky
HABCTPETy Npyr IPYTy BBIEIKAIOT 1BE MAIIMHBI, NPHIEM KakIas ABHKETCA 110 TPEKY C
MOCTOAHHOH CKOpOCThio. IlepBast ¥X BcTpeda MpowMsoIia Ha paccrogauu L = 300 M ot
Ookca koMan/El A (paccTosHUE H3MepSeTCs 110 Tpacce Tpeka). [Ipoexas mumo npyr mpyra,
OHH TIPOIOJDKAOT ABIKCHUE, U CISAYION[as HX BCTPEYa COCTOMIACH HA PACCTOSHHM Ly =
180 m ot 6oxca komanzmsl B. Onpenenure BO3MOXKHYIO JIITMHY Tpeka L.
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9.1. Ha roHo4HoM Tpeke B Buae GOMbLUOR OKPYXHOCTM BoKchl kKoMaHa A 1 B pacnonoxeHsbl
B AAMaMETparnsHO NPOTUBOMONOXHBLIX TOYKaX Tpeka. 3 BoKcoB no Tpeky HaBcTpeuy Apyr Apyry
Bble3atoT BE MaLUUHbI, NPUYEM Kaxaas ABWKETCS N0 TPEKY C NMHeNHO YBenuyMBaoLLeincs co
BPeMEeHeM CKOpOCTbio (HavanbHas ckopocTb paeHa 0). MepBas uvx BCTpeda npowsollna Ha
paccToaHun L1 = 300 m oT 6okca komaHdel A (paccTosiHe WM3MepsieTcs Mo Tpacce Tpeka).
MpoexaB mMuMO apyr Apyra, OHU MPOAOIDKAIOT ABWKEHME, W Credylowas wux BCTpe4a
COoCTOANack Ha paccTosiHumn Lz = 180 M oT Bokca komaHael B. Onpeaennte BoamMoxHy AnUHY
Tpeka L.

9.2. [1sa BepTuKanbHbIX UuUnuHApuYecknx cocyga Nel um Ne2 [
HEKOTOPOW BbICOThI A, CTOSLUMX Ha FOPU3OHTANbHOW MOBEPXHOCTH,
AOBEpPXy 3anofiHeHbl PTyTbl (NMOTHOCTBIO p = 13,6 r/cm®) u
COeMHEeHbl BHU3Y TOHKOW rOPU3OHTarbHON TPYOKOM npeHeBpexumo
Marnoro obbema (CM. PUCYHOK). [Mnouwagy MONepeyvHoro CeuveHus
cocyoos Ne1 wm Ne2 paBHbl Si U S COOTBETCTBEHHO. TOMLMHOM
CTEHOK CcOCynoB  MOXHO npeHebpeys. Cocyn Ne2  ceepxy
repMeTU3VPYIOT KPbILLKOW (BO3dyxa Mexay PTYTbi U KPbILIKOW HeT).
M3 cocyna Nel otkavanu ptyTb oGbemoM V. Kakumu ctaHyT ypoBHU
pTyTH B cocyaax Ne1 u Ne2? [MNpu kakux BeicoTax A B cocyne Ne2 Hap
KMOKOCTBH NOABUTCSA NycToTa? ATMocepHoe AaBneHne pa= 10° Ma S 2
YckopeHne ceoboaHoOro naaeHus g.

9.3. BHyTpu BonblUo TENIOW30NMPOBAHHON €MKOCTW C BOAOM Npw Temnepatype 7o =0 °C
HaxoOuTCA MarneHbKas TOHKOCTEHHasi EMKOCTb C BOLOW W KycOoYkamu Nibaa maccon /o = 100 r
npu ToW e Temneparype. Bogy B Bornbluoit EMKOCTM HayuHalOT HarpeBaTh TaK, 4YTO eé
TeEMMNepaTypa YyBENUYMBAETCS C [OCTOAHHOM CKOPOCTbIO. YacTe Tenna B pesynbTarte
TennoobmeHa nonagaeT BHYTPb ManeHbKOW EMKOCTW, M MAET Ha nnasreHue nbaa. MoLHOCT
Tennonepegayy nponopuuoHanbHa pasHOCTU TemnepaTtyp B
BonbLoi 1 maneHbKoi EMKocTsX (3akoH dypbe). M3BeCTHO, YTO
korga temnepartypa B Gonblol émkocTu gocturma 71 = 50 °C,
BHYTPW MarneHbKkon EMKocTM pacnnaeunoce m = 10 r nbga.
Ouenute, kakas macca Nnbaa /m pacnnaBWTCA OT Hadyana Harpesa
AO TOTO MOMEHTa, Koraa TemnepaTtypa Bofbl B GOJbLIOA EMKOCTU
AocturHeT 72 = 100 °C? BHyTpW KadoW eMKOCTW codepxumoe |
aKTMBHO nepemellMBaeTCs, TaK YTo TemnepaTtypa BO BCEX TOYKaX
KaXKOoW eMKOCTU OAMHaKoBas.

9.4. Llenb cOCTOWUT U3 MAeanbHOro WUCTOYHUKA HanmpsKeHus c
S[C £= 135 B, pesncTopoB R:i—Rs v naeansHOro BonbTMETpa (CM.
cxeMy). [lpn Kakom COMpPOTMBNEHWM peaucTopa Ri BONbTMETP
nokaxet 3HaveHne U=5B? R1 =20 Om, R> =10 Om, A3 = 15 kOm,
Rs =40 MOwm, Rs = 20 MOwm.

9.5. bpycok B chopme npsMOYronbHOM Tpaneuuu, AnvHbI
OCHOBaHWI KOTOPOM COOTHOCATCH Kak 1:2, cBoeill BOKOBOW
CTOPOHOM oOnupaeTcs Ha 2 Oropbl, PacrofioXKeHHble Ha
ropu3oHTanbHOW nosepxHocTW (CM. pucyHok). OnpegenuTb
OTHOLLEHWe cun peakuuin 71/ Tz, AENCTBYIOWMX CO CTOPOHLI OMop.

B YcKopeHWe cBOBOAHOro nageHus g.
2
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MyHnuMnanbsHeIi 3Tal BCEPOCCHHCKON 0JIMMNHAAIBI IIKOJILHUKOB
10 xxace
Bpemst BeimonHeHUs paboTel - 235 MUHYT
BAPHUAHT 1
10.1. Cuapsaa, BBIIYIIEHHBIH CO CKOPOCTBIO U o M3 IYIIKH, CTOSMIEH Ha
TOPH30HTANBHOM IIOBEPXHOCTH, YIajJl HAa pPaccTOSHUM L OT Hee (IpU 3TOM up@ ).

Omnpenenure BO3MOXKHOE BpeMs { IIONETa CHapsAfa W Yrod @ ¢ TOPHU3OHTAILHOM
IIOBEPXHOCTBIO, IOJT KOTOPBIM OBII BBIIYIIEH CHAPSI. Y CKOPEHHE CBOOOIHOTO MMajIeHus g,
COIIPOTUBICHUEM BO3IyXa IPeHEOPEYb.

10.2. Tonkad mamo4xa JUIMHBI L ¥ Maccod M ycTaHOBJIEHA Ha
[IEPOXOBATOM IOBEPXHOCTH C KO3(QOUIIMEHTOM TPEHHUS MOKOS U ’
TaK, YTO HIKHMM KOHIIOM OHA YIHpaeTcs B TIOBEPXHOCTh IO .,_/_ﬁ}"
YyIIOM @ K BEPTHKAIH, a K BEpXHEMY KOHITY NPHUKpPEIUICHA NErKas //
TOPM30HTAllbHAsA HepacTsXHUMas HHTb, KOTOpas IPHKpPEIUICHA K
CTEHE (CM. pUCYHOK). ¥ CKOpeHHE CBOOOIHOTO MaICHUS g. //
A) Uemy paBHa CHJIa HATSDKEHUS HUTH MIPH YTIIC HAKIIOHA TTATOYKH
a?

b) Kaxo#l MakCHMAaNbHBIM YIOl HAKIOHA & max MOXKET OBITH
JOCTHIHYT, YTOOBI HE HAYAJIOCh NPOCKANB3bIBAHUE TTATIOTKH?

10.3. H3mepeHHs NOKa3bIBAKOT, YTO MONIHOCTE wu3mydeHus ComHIIa paBHA
a = 1,366 xuioBaTT Ha KBaJpaTHBIM METP MOBEPXHOCTH 3eMIH, KOTOpas BpaIaeTCA II0
KpyroBol opbure ¢ nmepuogom 7 = 1 rox Ha paccTosHUU R = 150 MIIH. KM OT 3Be3/IbIL.

A) Ouenute cKOpOCTh IBMKEeHHS 3eMiin Bokpyr ConHia (B KM/c);

b) Ouenure maccy ConHua (B Kr);

B) Haligure oTHOIIEHME yAenbHOM MOUIHOCTH W3mydeHus CoNHIEA K YICITHHOH
TEMNI0BOH MOIIHOCTH HM3IyYeHHs TEeIlld 4eI0BeKOM Maccod m = 70 Kr, KOTOPEIX 3a CYTKH
norpedmser g = 2400 kunokanopuil (B TEIO NEPEXOJUT MPHUMEPHO IOJOBHHA
notpedneHnon sHeprun). [pumevanue: 1 xkamopus = 4,2 JKOyIIA.

I'paBuranmonnas mocrosHuas: G = 6,6743 x 10711 m3 kr! ¢?

10.4. TodeuyHbIli MCTOUHHK CBETA IOMEIIECH HAa PAcCTOSHUU @ = 16 CM OT ILIOCKOIO
3epkana. Ha Kakoe paccTOSHHE CMECTHUTCS M300pakeHHE MCTOYHHKA, CCIH MEXKIY
HUCTOYHUKOM M 3€pKAJIOM MNapajUleIbHO IUIOCKOCTH 3€pKala IIOMECTUTh CTEKISHHYIO
ITOCKOMapaIIeIbHYI0 INTACTHHY TOIIIMHON d = 8 cM U IoKazaTeneM IpenoMieHus n = 27
VYkazaHue: HCIOIb3YUTE NapaKCHAIBHOE MPUOIMKEHUE O MaJIOCTH YIJIOB.

10.5. Ilpu mociemoBaTeIbHOM NOAKIIOUEHHH K OMMETPY AIOMHHUEBOrO Iapa u
MeIHOro Kyba IIKOTBHUK Bacs moiydaeT 3HadyeHue comnpoTuBieHHA R = 63 Om. Ilpu
MOCICIOBATENEHOM TIOJKIFOUEHHH MEIHOTO Iapa M allOMHHHEBOrO KybDa Tex ke
pasMepoB — compoTuBieHue Ry = 73,5 Om. Kakoe conporuBicHue R3 IMOKaKET OMMETD
[PH [TApaJUIEIBHOM IOIKIIOUCHUH allFOMAHHEBOTO IIapa M MeaHoro Kyba? VYaelnbHOe
COTIPOTHBJICHHE AFOMHHEA PaBHO o4 = 0,028 OMMm?/M, Meu — pyr = 0,0175 OmMm?/M.



MyHUIUNATBLHBIH 3TAI BCEPOCCHIICKOM OJIMMIHABI IIKOJILHIKOB
10 xmace
Bpemst BeinonHenus pabotsl - 235 MuHYT
BAPHUAHT 2

10.5. Tlpu mocnemoBarensHOM TOMKIIOYEHAH K OMMETpPY aOMHHHEBOTO Iapa H
MEeIHOTO Ky0a IIKONBHHK Bacs momydaer 3madenume CONpOTHRICHHUS R; = 63 Owm. Ilpu
TNOCJICNIOBATEIPHOM  MOAKIIOYEHHH ME[HOIO Iapa M allOMHHMEBOTO Kyba Tex e
pa3MepoB — conpoTusieHue R; = 73,5 Om. Kakoe comporuBienue R; IOKaKET OMMET]
TIPH IapallIeIbHOM  ITOAKTIOICHHM aNFOMHHHEBOTO Iapa H MeAHOro Kyba? VimemsHoe
COUPOTHB/ICHHE aTIOMUHUA PaBHO 04 = 0,028 OmMm*/M, Men — pir = 0,0175 Ommm2/m.

10.1. CHapsan, BEIIYINEHHBIH €O CKOPOCTBIO U o M3 OYIIKH, CTOSANICH Ha
TOPM3OHTANBHON TOBEPXHOCTH, yMal HA PACCTOSHMM L OT Hee (IpH 3ToM Uy >+/Lg ).

Ompeznennre BO3MOXHOE BpeMs ( TONeTa CHapsia W YTOI @ C TOPHM30HTAILHOH
TIOBEPXHOCTEIO, IO KOTOPEIM GBI BBITYIIEH CHAPsIL. YCKOPEeHHE CBOBOIHOr0 MaICHI g,
COIPOTHBIICHUEM BO3yXa IIPEHEOPEYB.

10.2. Tonkas nanouxa mnunsl I, ¥ Maccoit M yCTaHOBJIEHA Ha
LIEPOXOBATOH IOBEPXHOCTH C KO3(D(DHUIMEHTOM TpeHHS IOKOS 4 77
TaK, 9TO HMXXHMM KOHIIOM OHAa YNHMPAeTCS B MOBEPXHOCTH IO //
YIJIOM @ K BEPTHKAIIH, & K BEPXHCMY KOHILYy IIPHKpEIIeHa JIErkas
TOPU3OHTATbHAA HEPACTSHKUMAs HHTh, KOTOpas IPHKPEIUIeHa K y/d
CTEHE (CM. PHCYHOK). YCKOpeHHe CBOGOIHOTO TaIeH S g. //
A) Hemy paBHa CHa HATSUKCHUA HUTH TIPH YITIe HAKIOHA HATOYKH
a?

b) Kako#d MaKCHUManbHBIA yrol HAaKIOHA O max MOJKET OBITH
JOCTHTHYT, YTOOBI HE HAYAIOCh POCKAIb3bIBAHIE TTATOYKH? .

10.3. UsmepeHHS [OKAa3BIBAIOT, YTO MOLIHOCTE msny4denus ConHIa paBHa
a = 1,366 KuI0BaTT Ha KBaJPATHEIA METP MOBEPXHOCTH 3eMIIH, KOTOpasi BpalllaeTCs I10
KpYyToBoH opbure ¢ riepuojiom 7'= 1 rox Ha paccTosHUH R = 150 MIH. KM OT 333151

A) OrieHuTe CKOPOCTS JIBIKEHIS 3eMiIi Bokpyr ConHria (B KM/C); '

b) Onenure maccy Conra (B Kr);

B) Haligure oTHOIIEHHE ymeNnbHOH MOIIHOCTH u3nydenuss CollHUA K YIOCILHOM
TETTOBOM MOIIHOCTH M3TyYEHHS TEILIa YeTOBEKOM Maccoit m = 70 kr, KOTOPBIH 32 CYTKH
norpedimsier g = 2400 Kuiokanopuil (B TEINIO IePeXOmHT IPUMEPHO TIOJOBHHA
noTpebieHHoH sHeprun). [Ipumeyanue: 1 kanopus = 4,2 Jxoyms.

I'paBuranmonnas nocrostHuas: G = 6,6743 x 10711 v xr! ¢2

10.4. ToueuHpIH UCTOYHHK CBETA MOMEIIEH HA PACCTOSHAM @ = 16 CM OT IIOCKOrO
3epkana. Ha kakoe paccTOsHME CMECTHTCA H300paKeHHEC HCTOYHHKA, €CIH MEXTY
MCTOYHHKOM M 3€PKANOM IMapaIeqbHO IUIOCKOCTH 3epKajla IIOMECTHTH CTEKISHHYIO
IIOCKOIIAPATIIENBHYIO IUIACTHHY TONIIHUHON d = 8 CM U II0Ka3aTelneM MpeIoMIeHUs 71 = 27
YKa3aHue: HCIIOB3YHTE apaKCHAIBHOE IPUOIHKSHHIE 0 MAIOCTH YTIIOB.
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10.5. Tlpu nocmeoBaTeNEHOM MOAKITIOYEHHH K OMMETDY ATIOMHHHEBOTO urapa u
MenHOro Kyba mKonbHHK Bacs momyuaer sHauenue comporuBienus R = 63 Ow. [Ipn
[TOCIIENIOBATENIPHOM TIOAKIIIOYEHHH METHOIO Ilapa M aIIOMHHHEBOIO Kyba Tex ke
pasMepoB — conporusieHue Ry = 73,5 Om. Kakoe comporuBierne R3; mokaxerT OMMETP
[IpA TTapajlIeIbHOM IOJIKIIOYEHHH aTIOMUHHEBOTO IIapa M MeqHoro ky6a? YiemsHoe
CONPOTHBIICHUE ATIOMHHKSA PaBHO 04 = 0,028 OM:Mm%/M, Memw — oy = 0,0175 Omrmm/u,

10.4. To4euHblil UCTOYHUK CBETA TIOMEIIEH Ha paccTosHUM @ = 16 ¢cM OT IJIOCKOTO
3eprata. Ha Kakoe paccTOSHME CMECTUTCS W300paKeHHe HCTOYHHMKA, €CIH MEXITY
HCTOYHMKOM M 3CPKalOM IIApallIeNbHO ILUIOCKOCTH 3epKajla IIOMECTHTH CTEKIIHHYIO
[LI0CKONIapaIeNbHy O TIACTHHY TOJMIUHOK d = 8 CM U [T0Ka3aTeNeM IPETOMICHHUS 1 = 27
Yxasanue: UCTONb3yiiTe MapakcHalbHOe IPUOTHKEHUE O MATOCTH YTJIOB.

10.1. Cmapsan, BBIIYIIEHHBI CO CKOPOCTBIO U o U3 IMyIIKH, CTOSIENR Ha
TOPU30HTAIBHOU IMOBEPXHOCTH, yIad Ha PAacCTOSHHHA L OT Hee (mpu aTOM 0, >\/§ .

Ornpeznenure BO3MOXHOC BpeMms ¢ TOJeTa CHapsia M yrol a c. TOPHU30HTAIBHON
TOBEPXHOCTBIO, IO KOTOPHIM OBLI BEIMYINEH CHAPS. Y CKOPEHHE CBOBOIHOTO MaIeHES g,
COIIPOTHBJICHHEM BO3AYyXa IIpeHeOPEUs.

10.2. Toukas mayouka anuuel L ¥ Maccoi M YCTaHOBIEHA Ha
IEPOXOBATOH MOBEPXHOCTH ¢ KO3GD(HIMEHTOM TPeHHs MOKOS u
TaK, 9TO HWJXKHHM KOHIIOM OHA YNIHPACTCAs B IOBEPXHOCTH IO /
YTIIOM G K BEPTHKAIM, & K BEPXHEMY KOHIYy IPHKpeIlIeHa JIErKas //
TOPHU30HTAIbHAA HEPACTSUKHMAs HHUTb, KOTOpas TIPHKPEILIEHA K
CTeHE (CM. PUCYHOK). YCKOpEHHE CBOOOTHOTO MaJIeHHA g.

A) Yemy paBHa CHIIa HATSOKCHHS HUTH IPH YTIIE HAKIOHA NAI0YKH
a?

b) Kako#f MakcHManpHBIM Yrol HAaKIOHA « max MOMKET ObITH
JAOCTHTHYT, 4TOOBI HE HAYaI0Ch IPOCKAIb3bIBAHUE TTATTOUKH?

10.3. M3mepeHHs IIOKa3bIBAIOT, YTO MOLIHOCTh HM3Iyuenus CoONHIA paBHa
a = 1,366 KuIOBATT Ha KBAJPATHEIM METp [IOBEPXHOCTH 3eMIH, KOTOpAs BpalaeTcs Mo
KpYroBo# opbure ¢ nepronom 7' = 1 rom Ha paccTosHUH R = 150 MITH. KM OT 3B€3.I5L.

A) Ouenute cKOpOCTh JBIKEHIE 3eMId Bokpyr Comnna (B KM/c);

b) Ouennte maccy Connua (B Kr);

B) Haioure OTHOMEHHE YIENbHOM MOIIHOCTH H3nydenus CONHIA K YIEIbHON
TETITOBOH MOIIHOCTH M3ITyYEHHs TEIUIA YEIOBEKOM MAaccoii m = 70 KT, KOTOpHIif 3a CYTKH
notpebmier g = 2400 xmaokamopuit (B TEIWIO NEPEXOAMT TIPUMEPHO IIOTIOBHHA
notpebiienHoln sueprun). [pumeuanue: 1 xanopus = 4,2 Jxoys.

I'paBuTanuonnas nocrostauas: G = 6,6743 x 107! a3 xr! ¢2
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10.3. I3MepeHus IOKa3bIBAKT, YTO MOLIHOCTh wu3nydeHus CojHIla paBHa
a = 1,366 xuI0BaTT HA KBAJPATHBIH METP IOBEPXHOCTH 3€MITH, KOTOpas BpamacTcs o
Kpyrosoi opbure ¢ neprogom 7 =1 rox Ha paccTosHHA R = 150 MIIH. KM OT 3B€3/IBL

A) Ouenure ckopocTh ABMKeHUS 3eMiu Bokpyr Corria (B kM/c);

B) Ouenunre maccy CornHIta (B KT);

B) HaiimuTre oTHOLICHHE YAENBHOW MONIHOCTH w3nydeHHs CONHIA K YAEIbHOM
TEIUIOBOHW MOIIHOCTH M3ITyUeHMs TeIlld YeJ0BEKOM Macco m = 70 Kr, KOTOPBIN 3a CYTKH
notpedbnger ¢ = 2400 xumoxamopuil (B TEIUIO TNEPEXOIWT TPUMEPHO IOJOBHHA
notpednenHoi sHeprun). Ilpumeuanue: 1 kanopust = 4,2 JKOyIIS.

I'paBuranuonnas nocrosaHas: G = 6,6743 x 1071 a3 xr! ¢?

10.1. Caapsag, BBIIYIIEHHBIH CO CKOPOCTBIO ¢ o W3 TIYIIKH, CTOSMIEH Ha
TOPH30HTAIBHOM IIOBEPXHOCTH, yINald Ha pPacCTOAHHH L oT Hee (TIpH 3TOM u0>\/L—g )

Ompenenure BO3MOXHOE BpeMs ¢ IIOJETa CHapsna M yrol d C TOPH3OHTAIBHOM
IIOBEPXHOCTBIO, I10J KOTOPBIM OBUI BHITYIIEH CHAPA[. Y CKOPEHHE CBOOOIHOTO MaJeHuUs g,
COIIPOTHRIIEHUEM BO3/yXa MpeHeOpeds.

10.2. Tonxkas manodka JimuHbl L 1 Maccod M ycTaHOBJIeHa Ha
IIEPOXOBATON TMOBEPXHOCTH € KO3(P(HIIMEHTOM TPEHHA ITOKOS U
TaK, 4TO HIJKHHM KOHI[OM OHAa YIHPAETCs B IOBEPXHOCTH IO
YITIOM @ K BEPTHKAIH, a K BEPXHEMY KOHILY NIPHKpEIUICHA JIETKas
TOpHU30HTAlIbHAS HEPACTSIKMMAas HHUTh, KOTOpas MpUKpeIUieHa K 1/
CTEHE (CM. PUCYHOK). Y CKOpeHHe CBOOOIHOTO TIAAeHHUs g.
A) Yemy paBHa CHIIa HATSDKCHUSI HUTY TIPU yIJIe HAKJIOHA IIAT0YKH
a?

b) Kakoit MakcHManbpHBIH Yrol HAKIOHA @ max MOXET OBITH
JOCTUTHYT, YTOOBI HE HAYaJIOCh MTPOCKAIh3bIBAHHE TATIOIKH?

10.5. IIpu mocnemoBaTeNbHOM IMOIKIOYEHHUH K OMMETPY AIIOMHHHEBOrO Inapa U
MeaHoro Kyba IMIKOIBHUK Bacs momydyaeT 3HaueHHe conpoTuBieHus R; = 63 Om. Ilpu
[IOCIICOBATEIbHOM TIOAKIIOUEHHH METHOTO Imapa M alllOMHHHEBOTO Kyba Tex ke
pazmepoB — conpoTuBieHue K2 = 73,5 Om. Kakoe conpoTtuBienue R3 MOKaXET OMMETP
NpH TapaJIeIbHOM TOIKITIOYCHHH ATIOMHHHEBOTO Iapa ¥ MeIHOro Kyba? VYmempHOE
COTIPOTHBIICHHE ATIOMUHUS paBHO o4 = 0,028 Ommm?/M, Menn — oy = 0,0175 Om-Mm?/M.

10.4. ToueuHblil UCTOYHMK CBETA MOMEIIEH HA PACCTOSHUU @ = 16 CM OT IUIOCKOTO
3epkasia. Ha Kakoe paccTOSHUE CMECTHTCA H300paKEHHE MCTOYHHKA, €CIH MEXKIY
JMCTOYHUKOM M 3€PKAJIOM IApAIIIEIBHO IIIOCKOCTH 3€pKalla IIOMECTUTh CTEKIISHHYIO
IUTOCKOTIApalICIIbHYIO [UIACTHHY TOIIIHHON d = 8 CM M ITOKa3aTelIeM IIPEIOMIIEHHS 1 = 27
YKazaH#e: HCIIOJIb3YHUTe MTapaKCHaIbHOE IPHOTMKEHUAE O MAJIOCTH YIJIOB.

fr
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10.2. Tonkas nanouxa IIHHEl L 1 Maccoi M ycTaHOBIEeHa Ha
IIEPOXOBATON TIOBEPXHOCTH ¢ KO3(Q(QHUIMEHTOM TPEHHS MOKOS U 77
TaK, YTO HI)KHUM KOHIIOM OHAa YIHPAaeTcs B IOBEPXHOCTEL II0J
YIJIOM @ K BEPTHKAIH, a K BEPXHEMY KOHITY MPHKPETUIEHA IETKas
TOPU3OHTANIbHAsA HEPACTHKMMasg HHUTh, KOTOpas NPHUKPEIUICHA K
CTEHE (CM. PUCYHOK). Y CKOpeHHe CBOOOIHOTO MaleHHs g.
A) UeMy paBHa CHITa HATsDKEHHS] HUTH TIPU yTIIe HAKJIOHA MATOYKH

a?

10.3. M3smepeHus IIOKa3BIBAalOT, YTO MOIIHOCTh M3TYYCHUS
Connira pasHa a = 1,366 KuI0BaTT Ha KBa[paTHEIA METP MIOBEPXHOCTH 3EMIH, KOTOPAs
BpaIaeTcst o Kpyropoi opbure ¢ nepuonoM 7' = 1 rox Ha paccTosaun R = 150 muH. kM
OT 3BE3/IBL.

A) Onenure CKOpocTh JiBHKeHUs 3eMiu Bokpyr Comrra (B kM/c);

b) Onennre maccy Connua (B Kr);

B) Hatinure orHomeHMe yenpHOH MoNHOCTH W3mydenns CoNHIE K yIETBHOM
TETTOBOM MOIIHOCTH M3TyYCHHUs TEIIa 9eTOBEKOM MAcCoil m = 70 KT, KOTOpHIH 3a CyTKH
norpebnser g = 2400 KunOKaTOpHH (B TEIWIO MEPEXOAWT NPHUMEPHO IIOJOBHHA
0TpeOneHHON sHeprun). [lpumeyanue: 1 xanopus = 4,2 JIKOyId.

['paBuranmonnas nocrosuHas: G = 6,6743 x 10°1 M3 kr! ¢?

10.1. CHapsan, BBITYIEHHBIH €O CKOPOCTBEO U ¢ M3 IYyIOIKH, CTOAIIEH Ha
FOPU30HTAIBHOM MOBEPXHOCTH, VIl Ha PacCTOSHHH L oT Hee (HIpH 3TOM v, >+/Lg ).

Omnpenenure BO3MOXHOE BpeMs ! IOJeTa CHapsAa W YToJd a C TFOPH30HTATbHOM
IIOBEPXHOCTBIO, TTOJL KOTOPHIM OBLI BBINYIIEH CHapAZ. Y CKOpeHHe CBOOOJHOTO TIAIEH s g,
COIIPOTHBIIEHWEM BO3/1yXa NIpeHeOpeds.
b) Kakolt MakcHManbHBIH Yrod HAKIOHA O max MOXKET OBITh HOCTHIHYT, YTOGHI He
HAYaJIoCh IIPOCKATIB3bIBAHHE MATOYKH?

10.5. Tlpu nocnemoBaTelbHOM IOJKIIOYEHHH K OMMETPY ATIOMHHMEBOTO IIapa M
MEIHOro Kyba MKONbHMK Bacs momywaeT 3HaueHHe cOnpoTHBIeHHs R; = 63 Om. Ilpu
TIOCNIENO0BATEIbHOM TMOAKIIOYCHHN MEIHOIO IIapa M allIOMHHHEBOIO Ky0a Tex e
pasMepoB — compoTHBNcHHEe Rz = 73,5 OM. Kakoe colnpoTuBieHre R3 MOKakeT OMMETD
IIpHA TI2pajuIebHOM TIOJKIIOUEHHH alIOMHHUEBOIO Iapa M METHOTro Kyba? YiembHoE
CONPOTUBIEHNE ATIOMUHUS paBHO o4 = 0,028 OM-Mm%/M, Menu — ppr = 0,0175 OM- MM/ M.

10.4. ToueuHbllf UCTOYHHMK CBETA IIOMEIIEH HA PACCTOAHMM a = 16 ¢M OT IIOCKOrO
sepkana. Ha kakoe paccTosHHE CMECTHTCA H300paXKeHHE HCTOYHHKA, €CIH MEKIY
HCTOYHMKOM M 3€pKajJOM IapallUIeNbHO IIOCKOCTH 3€pKajla IIOMECTHTH CTEKIISHHYIO
TUIOCKOIAPAILIEIIEHYIO INTACTHHY TONIIMHON d = 8 CM M ITOKa3aTeaeM MperoMiIeHus n = 27
YKazaHue: HCIIOAb3YHTE TapaKCHATbHOE MPUOIKEHUE O MAJIOCTH YITIOB.
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11.1. YcraHoska, crosiwas Ha Kpato BepTukansHoro obpkisa, sanyckaer B
MOpe ManeHbKN MAYUK CO CKOpOCThIO vg = 10 Mic nog yrmom a = 30° g
FOpU3oHTanbHOM nnockocTn. Msuuk ynan B mMope nog yrmom 8 = 60° g
ropuM3oHTanbHOW nnockocTu. OnpepenuTe BbICOTY ObpbiBa /4 Hag ypoBHem
MOpsi, paccTosiHWe L no ropwaoHTanu or obpblBa 40 TOYKM NageHus, CKOpOCTh
MAYa U« NpW nageHuu, Bpemsa f noneTta Wwapuka. YckopeHue ceoBogHoro
nageHua g = 10 m/c2. Cunoini CONpoTMBReHns Bo3dyxa npeHebpeus.

11.2. B npouecce abixaHus HelloBeka BO3AYX, HaxofALMIACH B anbBeonax
NIerknX,  U3-3a  ucnapeuuss Boabl  gocTuraer 100% BnaxHocTy. OgHako
M3MEPEHNs OTHOCUTENbHOW BMAXHOCTY BblAbIXaemMoro Tenforo Bosgyxa
nokasbiBaloT nuib 80% uW3-3a Hanuuus Tpaxen 1. BpoHxoB, B KOTOpbIX
“cnapeHie Bofbl NPakTU4eCcKN He NPOUCXoauT.

A) Ouenute obwumit obbem anbseon y denoseka (B nutpax), ecnu
CyMMaPpHBI 06beM nerkMx U AbixaTenbHbix nyTeid pasBeH 5 nutpam, a
BITEXKHOCTBIO BO3AYyXa B AbIXATENbHBLIX MyTAX MOXHO npeHebpeys.

B) Ouenute, ckonbko Boawl (B rpammax) Tepsier 3A0poBLIN Yenorek (c
Temnepatypoit Tena 36,6 °C) 3a cyTku Hepe3 BbiAbIXaembll BO3ayx, ecnn B
OKpyXaiolleit cpege Temnepartypa 20 °C u OTHOCUTeNbHAsA BNAXHOCTL 50%7?
[NpuHsATL, YTO B Nokoe 3a 1 MVUHYTY Nerkne Jenoseka BEHTUNMPYOT 6 n BO3ayxa,
KOTOpLIA, Mporpesaetcst go Temnepatypel Tena. MonspHas macca eogel 18
r/Monb.

11.3. Ha ropwsoHTansHoii NOBePXHOCTK HaxoauTcsa Bpycok maccoit m = 10
Kr. KoadhcbmumeHT TpeHus nokosi Mexay GpYCKOM W NoBepxHOCTbI0 — H1 = 0,5,
KOI(PDULIMEHT TPEHMA CKONBKEHUS — #2 = 0,4. Ha 6pycok B ropu3oHTanbHoM
HanpaeneHun nencteyet cuna F = 120 H. Bo ckonbko pa3s uamMeHWTCH cuna
TPEHWA, [enCTBYOWas Ha Teno, ecnu FOPUIOHTaNbBHYIO CUMY YMEHbLUUTL B 6
pas? YckopeHue csoboaHoro nageHua g= 10 m/c2.

11.4. [ina oToBpaxeHus curHana Ha 9KpaHe ocuunnorpada rcnonsayertcs
SNEKTPOHHO-Ny4YeBas Tpybka, B KOTOPOW  TOHKUN NY4Y0K  3neKTpoHoB
OTKNOHSETCH NpU ero NPOXoXAeHWW Yepes nnocKuil KOHAeHcaTop (nnacTuHb
KOHAeHCatopa nepneHguKynspHbl  MNOCKOCTU 3KpaHa, nyyoK BXOAUT B

KOHAEHcaTop nocepeauHe mexay nnactuHamu). MycTe A — gnuHa nnactuu
KoHAeHcaTopa, d — paccrosHue mexgy nnactvHamu, L — paccTosiive ot

CepeauHbl NNacTuH oo akpaHa ( L > l,), 2H — paamep akpana no ropuscHTanu,

Yo — CKOpOCTb 3M1EKTPOHOB B My4Ke, /M U @ — macca u 3apsg anekTpoHa. Jlyy
npoberaeT ¢ MOCTOSHHON CKOPOCTbIO Mo 3KpaHy Mo ropu3oHTanbHOM OcK oT

f1€BOTO Kpas Ao NpaBoro kpas 3a Bpems T > h\co )- Onpegenute dyHkuuio

3aBUCMMOCTI Pa3HOCTH NOTEHUMANOB MeXay nnacTuHamu &/ ot BpeMeHu f ans
OTOBPaKEHWs Takoro curHana.

11.5. ToYeuHsblll UCTOYHMK cBETA MOMELLEeH Ha paccTosiHMM @ = 16 oM oT
cobuparollieln NuH3LI Ha ee rMaBHOM ONTUYeCcKon ocu. ®okycHoe paccTosiHue
NUH3bLI paBHo F = 8 cm. Mexay WCTouHMKOM M nWH30i# nepneHAnKynapHo
rMaBHON OMTUYECKOW OCKM BCTaBAeHbl 2 CTeknsaHHble nnockonapannensHble
NNACTUHBI TONWMHOA d = 4 cM 1 nokasaTenem npenomneHusa n = 2 kaxgas. Ha
Kakoe paccTosiHne cmecTuTes M3obpaxeHue MCTO4HWKa, ecnu ogHy U3 nnacTuH
MepeHecT B doOKyCHYK NNOCKOCTL ¢ APYroi CTOPOHbI NUH3LI? YkasaHue:
“cnoneayiTe napakcuanbHoe npubnmKeHre o ManocTu YIrmoB.
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