Ymo boarvwe? Doavkaop

YciioBue
N3 nnacrununa coenuin KyOuk ¢ ajmmHoit pedbpa a = 5 €M, B IEHTPe KOTOPOIo
MMeeTCs MOJIOCTh KyOmdeckoit hopmbr. TOMIIHA CTEHOK MOy YuBIIEHcsS KOPOOOU-
ku cocraBuia h = 1 cm. Uro Gosbire: 00bEM MOI0CTH Wik 00bEM TIIACTHINHA,?

Ilpumepnas pasbasuioBka

HafiieH OODBEM IIOMIOCTIL . .« o v v vt ottt ettt ettt ettt et e ettt 4
HallieH 00BEM KYOHKA . .« v v ovv ettt et e et et e e e e e e e 3
BbrauciieH OOBEM ITACTHIIIHA « v v vt v ve vt eettee e ee e e ee e e ee et et eeieeeeeniannns 2
[Ipoussemeno cpaBHEHHE 00BHEMOB MOTOCTH M TACTHIIHA « « « oo vve e eeeeeeenns 1

07-1 2009/2010 yu.e. Pationno-zopodckoti asman. Teopemuueckuis myp

BosmoxkHoe pellieHnEe
06b8M nooct Vygr = 3 X 3 X 3 = 27 cM®, a 00béM Kybuka Vigs =9 X3 x5 =
=125 cm®. Torna oObEM IIACTUIINHA:

VrmaCT = Vky6 — VHOJI =125 CM3 — 27 CM3 =98 CM3.

To ecTb 00BEM MOJMOCTH MEHbIIE 00bEMA IIJIACTUINHA.



Mopcras muas Caobodanun B.

YcaoBue

CKOJIBKO KHJIOMETPOB COAEPKUTC B OJIHON MOPCKON MuJie?

Ipumenarue.

1. Mopckast MuIa onpefieniseTcs KaK JJNHA JaCTH KBATOPA HA MOBEPXHOCTH
3€MHOTO IIapa MpY CMEIEeHNN Ha, OJIHY YTJIOBYIO MuHYTYy. Takum oOpa3om, mepeme-
LIEHUe HA OJ[HYy MOPCKYIO MUJIIO BJOJIb YKBATOPA COOTBETCTBYET MU3MEHEHUIO I'e0-
rpaduyuecKux KOOP/IMHAT HA OJHY MUHYTY JOJICOTHIL.

2. 9kBaTop — BoOOparkaeMasi JTUHU [IEPECEUCHUs C IOBEPXHOCTHIO 3€MJIU [LJI0C-
KOCTH, MEPITEHINKY/ISPHON OCH BPAIEHUS IJIAHETHI U MPOXOISIIEl depes3 eé MeHTp.
Jmna sKkBaropa npubamsuTenbHo pasaa 40 000 kM.

3. Basuionsne upuiymasnu jesenue okpyzkuocru na 360° (coorsercrseHHO
JIQJICHUIO I'0/IA B BABUJIOHCKOM KaJsienuape ua 360 sueit).

4. Opun rpajayc gesurcd Ha 60 yrjoBbIX MUHYT.

Ilpumepnas pasbasuioBka

Haitneno, ckombko yrioBbix MUHYT B 360° .. ..o o )
OupeiesieHo, CKOIbKO METPOB B 1 MOPCKOM MEJIE .« o\ttt e e et aeenn )
3

07-2 2009/2010 yu.e. Pationno-zopodckoti asman. Teopemuueckuis myp

BosmoxkHoe pertenne
W13 ycaoBus naxoaum, uro 360° = 360 - 60 = 21600 [yruiosbix munyt]. Tak kak
IIyTh BJOJIb 9KBATOPA MPU OJHOKPATHOM 000poTe BOKpYT 3emun pasen 40 000 ku,
TO B OZHOW MOpPCKOil Muie comepxurcs [ = 40000/21 600 kv =~ 1852 M.



IToesoxa Crobodanun B.

YciioBue
N3 Cepuyxosa B Yexon sxcuepumenrarop Lok exan na «Bosre» ¢ nocrosin-
Hoit ckopocTbio 80 kM/4ac. Ha obparHom myTr Tpacca Obliia 3arpyKeHa, i OH eXall
CTOJIbKO K€ BpEMEHH, CKOJILKO 3aTpaTni Ha 1myTh oT Cepiryxosa /10 UexoBa, co cKo-
poctbio v = 30 KM/ 9ac. OcraBinmiics y9acToK Iy TH OKa3aJics CBOOOAHBIM, 1 [TIoK
Muasicsd co ckopocrbio v = 100 km/4gac. Oupesesure CPeAHIO CKOPOCTh ABTOMO-
6uist va Beém 1ytu or Cepryxosa 10 YexoBa u o6parHO.

IlpumepHas pa3basiioBKa

Haiineno Bpemsi, 3arpaueHHOe HA JIBUZKEHUE CO CKOPOCTAMU V] U V2 +vvenvnen ... 2
Haiineno Bpemsi, 3arpaueHHOE HA JIBUZKEHUE CO CKOPOCTBIO U3 «.vvvvsrenrnenn.. 3
3amnucaHo ompeneneHne Uy (MOXKHO B BIAE (DOPMYIIBL) . . veveeeeaeeaan.n 1
[TOJIY HEHO BHAMEHIIE Ugp - -« - v o venmee e e ee e et e e e e e e e i e et e e 4

07-3 2009/2010 yu.e. Pationno-zopodckoti asman. Teopemuueckuis myp

BosmoxkHoe pertenne
[Mycrs L — paccrosinue or CeprnyxoBa g0 Yexosa. Torga Bpemsi, 3arpaden-
Hoe [JII0KOM Ha TepBYIO MOJIOBHHY IyTH, paBHO t1 = L/vy, rae vy = 80 km/4.
Paccrosinne, koropoe I'iok exast co ckopocrbio vz = 100 KM/, paBHO:

(%] 5
Ly=L—-2L=-L,
(% 8
a 3aTpaTU/I OH Ha €ro IIpeoJoJjieHue BpeMd t3 = L3/’U3.
Cpe,ZLHHH CKOPOCTH paBHA OTHOMIEHUIO JJWHBI BCErO MyTU KO BPEMEHU B ITyTH:

2L 2L 2

VP = ot + 5 2LJuy +5L/(Svs)  1/40 + 1/160 o/




Tpancnopmup

Epogees .

Ha pucynke 1 mokazan TpancuoprTup.

Kakosa ero nena aemenns’

VYcioBue

Puc. 1

IIpumepHas pa3baJiioBKa
[IpuBeneHO BBIPAYKEHUE IS TIEHBI TETEHTIS « . .t v et vee ettt eeaeee e e e nenas 5

3anucan YuCACHHbIA OTBEeT

07-4 2009/2010 yu.e. Pationno-zopodckoti asman. Teopemuueckuis myp

BosMoxkHOe pellieHue
[ena memennss — pa3HOCTb 3HAYEHUIT, COOTBETCTBYIOMUX JBYM COCEIHUM OT-
MeTKaM ITKaJgbl. Kak BUJIHO W3 pHUCYHKA, TPUBEIEHHOTO B YCJIOBHUHU, 5 3HATEHUI
nennl genennsa coctapisaioT 30°. CnemoBaTeabHO, TeHa IeIeHns paBHa 6°.



Pmymb, macao u 60da Caobodanun B.

YciioBue
B U—-ob6pasuyio tpybKy HaJWiu pryTh. 3aTeM B PABOE KOJEHO J0DABUIN MAC-
JI0, & B JIeBoe — Bojy. B pe3ynbrare 0Ka3asoch, ITO BEPXHUE YPOBHU BOJBI I MAC/IA,
COBIIAJIAIOT, a HUXKHHE — OoTiaudaiorca Ha AH = 4 vmu.
Kakoii cros6 Boime: Bozs! uan Macsa’ Beraucaure Bbicory crosiba macia. [lmor-
HOCTb PTYTU ppr = 13,6 r/em®, wiornocrs macaa py, = 900 kr/m%, wiornocrs
BOsBI py = 1000 kr/m3.

Ilpumepnas pasbasuioBka

[IpuBeeHO BBIpAKEHNE IS TABICHUSA B JIEBOM KOJIEHE . . o oo vve e veeee e 3
[IpuBeseHO BBIpasKeHNE JIsd JABICHUSA B MPABOM KOJEHE . . oo v vtvveeennnennn 3
OupeeeHo, Y10 MACIIA HAJIUTO MEHDBLIIE . « .\ v vttt et teeeneee e enneenneeaneennss 2
HaBlmeHa Ry o oo e e e e e 2

08-1 2009/2010 yu.e. Pationno-zopodckoti asman. Teopemuueckuis myp

BosMoxkHOe pellieHue
IIycts hy m hy — BBICOTBI CTOJIOOB MAacja W BOJALI COOTBETCTBEHHO, a hg —
BBICOTA OJHOTO KoJieHa. /laBjenne Ha gHE TPYyOKU B 000MX KOJIEHAX OJMHAKOBO:

Prhin + ppT(hO —hy) = pshs + ppT(hO — hg).

Orciona momyaeM, 910 (s — Pu) b = (Ppr — P) (hs — hu).
Tax xak hy > 0, a py < ps < Ppr;, 10 AH = hy — hy > 0, HO3TOMY:

Por 7P A — 50,4 cu,

Ps — Pum

hy =

10



Habarwdamervrvili mawurucm Ioodarecrorti /1.

YciaoBue
JMHHBIA MOe3/1 eeT co CKOpocThio vp. Ilo cocemuum myTsiMm ero oOromser
9JIEKTPHUYKA, CKOPOCTh KOTOPOil v = 72 KM/4. ManIiHUCT 3JeKTPUYKH 3aMeTHII,
9TO OH IpoexaJs MuMo moe3a 3a t; = 100 c.
Ha obparHoM my T 9/1eKTpUYKa, i 0e3/1 BHOBb BCTpeTu/inch. Ha 3Tor pas mo ga-
caM MAIUHACTA OKA3aJI0Ch, 9YTO BPEMs IIPOXOXK/ICHHUS IJEKTPUIKA MUMO IIO€3/1a,
paBho ty = 20 c. Kakosa ckopoctb vy 1oe3aa?

Ilpumepnas pasbasuioBka

3annucan0 BBIPAKEHUE JJIA [ B TIEPBOM CIIYTAL -+« «c v v vveeneeeeeeeeeaeeeae e 3
3alliCAHO BBIPAKEHHUE It [ BO BTOPOM CJLYUAC . + v vv vt vaeeaneenneenneennnss 3
HaBlIEHA Vg « oo vttt e et e e 4
11

08-2 2009/2010 yu.e. Pationno-zopodckoti asman. Teopemuueckuis myp

BosmoxkHoe pertenne
[Iycrs | — cymma ajinH 9/1eKTPpUYKA U 1moe3/a. VIMEeHHO Ha TaKoe PacCTOsSHue
CMEIIAETCA MOe3/, OTHOCUTEIHHO JIEKTPUYIKU, KOT/Ia MPOXOAUT MuMO Heé. B mep-
BOM CJlydae:

= 2‘/'1’001‘}11 - tl(’U - UO):
e Uorpl — CKOPOCTDL 3JIEKTPUYKHKH OTHOCHUTEJIbHO II0€3/1a B II€PBOM CJly4ae. BO
BTOPOM CJly4dae:

[ = tg’UOTHQ = tg(’U + Uo).

[IpupaBHUBas MOy YeHHbIE BBIPDAXKEHUS /s | U BbIpaxKas U, HAXOIUM:

t1 — 12

Vo = V0V—
O+t

=48 km/u.

12



3anpozpammuposarHoe MmasHue Doavraop

YciioBue
B cocyze ¢ Bomoit mwraBaer Kycok jibga Maccel m = 0,5 kr. Cucrema Haxoaures
B TermmoBoM pasHoBecun. CKOJIBKO TEMI0# BOab! pu Temmeparype t = 30 °C myx-
HO J00AaBUTH B COCYJ, IYTOOBI O0OBEM BLICTYMAIONIEH W3 BOIBI YACTH JIbIA YMEHb-
musicst B n = 2,4 pasza? YaenbHas Termiora miasiaeHns abga A = 330 kK /Kr,
yAeIbHas TEIIoEMKOCTb Boabl ¢ = 4,2 kI /(kr - °C).

IlpumepHas pasbaioBKa

Haitnenbl Vo B Viorp « o vvvee i e 1
Ckazano, 9To cujia ApXuMe/Ia YPaBHOBEITUBACT CUTY TAKECTH « .. v v oee ... 1
Hamnucano BbIpazkeHne Jsd Fopy ..o 1
HaiiieHO BBIPAKEHTE JTIST Voot ettt e et e 2
3allMCaHO yCJIOBHE TEILIOBOIO DATAHCA JJISL BOUBL M JIBA, « v v v evveenveeneennsnns 2
HaflmeHa Mg .. oo e e e 3
13

08-3 2009/2010 yu.e. Pationno-zopodckoti asman. Teopemuueckuis myp

BosmoxkHoe peiienne
[Tycrb B BOze 11aBAET KyCOK JibJd MACCDL 77, LIPK TOM HAJl BOIOH HAXOIUTCS
JacTh ero oobéma V. Torya oObEéMbl Kycoduka JIbJa U ero IOrPYKEHHOW 4acTu
COOTBETCTBEHHO PABHBI:

Vo = y L%OH)::vb__‘K

m
P
B cocrosuunu paBHoBecus cuiia Apxume/ia, AeHCTBYIONAS HA HOIPYKEHHYIO 4aCTh
JIbJIMHKH, YPABHOBEIINBAET CUJIY TAKECTH:

Ps
PsViorpg = mg, OTKYya —m — psV =m.
Pn
OKOHYATEIBHO HOJyYaeM:
PB—‘Pn
V=——""—m
PsPa
Kak Bugmm, ymenbienue B 11 pa3 00bEMa BBICTYMAIOIIEH 9aCTU COOTBETCTBYET
YMEHBIITEHUIO MACCHI JIbUHKU BO CTOJIHKO KE Pas.
[Ipeanonoxum, 9410 My — UCKOMAsi MACCa HOAJIUTON BObL. 3AMETUM, 9TO IOCJIE
YCTAHOBJIEHUS PABHOBECHS B COCY/IE €I OCTASTCs JIE. DTO 3HAYUT, YTO [MOJIUTAA
BOJIA OCTBIBAET JI0 Temueparypbt jibaa tg = 0 °C. U3 ycsoBus remioBoro bananca:

(mo — mo/n)\ = myes(t — to).

Orcroga HaxoamMm:

~ 0,76 xr.

14



Pasnosecue puiuaza 1 S3amammuun M.

VYcioBue

Puc. 2

[Tpu kakoit macce rpysa m, 3aKpeIéHHOro Ha OJIOKE, BO3MOXKHO DABHOBECHE
OJIHOPO/IHOIO pbryara Maccbl M, u306paxkéunoro ua pucyske 27 Illrpuxamu poraar
JIeIUTCS Ha 7 paBHBIX (pparMeHToB. Becom O10Ka MOXKHO MpeHeOpedh.

Ilpumepnas pasbasuioBka

3allMCAHO [IPABUIJIO MOMEHTOB IS PBIMALR « v v v v vv e vteeeaeeneenneeanneennens 3
3allUCAHO YCIOBUE PABHOBECHUA IPYB& « 1 v vt et taeeeaneeaneeanseanneenneenneenns 3
HaBlIeHa MACCA 110 . o oottt ettt ettt ettt e e e e e et e 4
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08-4 2009/2010 yu.e. Pationno-zopodckoti asman. Teopemuueckuis myp

BosMmoxkHOe pelieHue
[To ycioBuio cucrema naxonurcs B paBHoBecuu. [Ipuvenum nmpaBuio MOMEHTOB
JJid pblYara OTHOCUTEJIbHO OINOPDI:

2TL = MgL/2, (1)

rae L — jymra ogHOro hbparMeHTa phraara.
VcisioBue paBHOBeCUs rpy3a:

mg = 2T (2)

[Moncrasiss u3 (2) eipaxkenue aiusg 27 B (1), moxydaem, aro m = M/2.

16



Pasnosecue puiuaza 11 S3amammuun M.

VYcioBue

Puc. 3

[Tpu Kakux Maccax rpysa m BO3MOXKHO PABHOBECHE OJHOPOHOIO PblYara Mac-
cot M, uzobpaxénnoro na pucynke 37 Ilrpuxamu poraar peaurcs xHa 7 PaBHBIX
dbparmesTos.

IlpumepHas pasbaiioBKa

3allMCAHO [IPABUIIO MOMEHTOB IS PBIMALR « v v v vve e vte e saeeneenneeenneennenns 3
3aMnuCaHO YCIOBUE PABHOBECHA TPYBA « - -« « v v vttt eae e ea e e e e e e ee e e 3
HaiimeHo BbhIpaKeHme JITIA T ... e 1
UccnenoBano, mpu KaKuX MacCax 1M BO3MOMKHO PABHOBECHE . . .. vv v v vurreernnnnns 3
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09-1 2009/2010 yu.e. Pationno-zopodckoti asman. Teopemuueckuis myp

BosMmoxkHOe pelieHue
[To ycioBuio cucrema naxonurcs B paBHoBecuu. [Ipuvenum nmpaBuio MOMEHTOB
JJid pblYara OTHOCUTEJIbHO OINOPDI:

3TL+ MgL/2=2NL, (3)

e L — njmaa ogHOoro oparmMenTa perdara, N — Cujia peakiuy pbraara, ¢ KOTOpoi
OH JleficTByeT Ha I'Py3.
VcisioBue paBHOBeCUs rpy3a:

mg=N+1T. (4)
Permrast cucremy ypasrenuii (3)—(4) ornocurenbro T', oy daem:
T = (4m — M)g/10,

OTKY/Ia BUJIHO, 9TO PABHOBECHE BO3MOXKHO Tipw m > M /4.
Bamerum, yro N = (M + 6m)g/10 B noub He obpaaercs.

18



Kamaweeca xoneco Doavkaop
YciioBue
Kosteco nmamerpa D karurcsa 6e3 MPOCKATB3bIBAHKS 10 T'O- B v
. . 0
pu3oHTa/IbHON 1oBepxHOCTU (puc. 4). B HEKOTOpbIE MOMEHT
BPEMEHN CKOPOCTh BepxHeil Touku B Kojeca pasBHa vg. demy
B TOT MOMEHT PaBHO yCKODEHHWE HUKHEH TOYKH A, KOTOpOii
KOJIECO KACAETCS TOPU30HTAIBHON IIOBEPXHOCTH ! A
Puc. 4
IlpumepHas pa3baiioBKa

N3 ycioBus orcyTcTBUs NPOCKAIb3bIBAHUSA HANIEHA CKOPOCTD OCH .. e 'vvnn... . 2
HallieHA W . o o oot 2
Omnucana niest Iepexo/ia B HHEPITUATIHHYIO CUCTEMY OTCUETA -+« v vvvvnee e .. 3
Haiineno yckopenue rouku A B j1abDOPATOPHON CUCTEME OTCUETA . . oo v vvevnenn .. 3
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09-2 2009/2010 yu.e. Pationno-zopodckoti asman. Teopemuueckuis myp

BosmMmoxKHOe pellieHnne
Tax Kak KOJ1eCO KaTuTCs 6€3 IPOCKAIB3bIBAHNA, TO B YKA3AHHBII MOMEHT Bpe-
MeHU TOYKa A IIOKOWTCs, a JABMXKEHUE KOJeca IIpeacTaBjger co0Oil MIHOBEHHOE
BpallieHne orHocuTeIbHO Heé. Torma, eciim CKopocTbh Touku B paBHA Vg, TO CKO-
POCTh OCH KOJIeca paBHa vg /2.
[Iycrpb yryioBasi CKOpOCTb KOJIECa PaBHA W, TOI/IA CKOPOCTh HUKHEH TOUKMU:

vg wD Vo
vAz?—Tzo, OTKY/1a w:B.

[lepeitném B mHEPIHAIBLHYIO CHCTEMY OTCUETA, KOTOpAs JABUIKETCS CO CKOPO-
crbio Up/2. B 910it cucreme orcuéra KoJieco BpalaeTcsd € yIJIOBOH CKOPOCTHIO w
OTHOCHUTEJILHO CBOeil ocu. [Toaromy yckopenue Touku A HalpaB/eHo K LUEHTPY KO-
Jieca, ¥ PaBHO:

w:D  vE
2 2D

[Ipu mepexo/e u3 oHOM HHEPIUAILHONR CUCTEMBI OTCIETa B APYTYIO YCKOPEHU
TeJI He MEHSIOTCs, [I09TOMY B MCXOJHOI cucTeMe orcuéra ycKopeHue Touku A Toxe
pPaBHO a.

a =

20



JIED u enupm Kysneuos U.

YcaoBue

B cocyzne B remsioBom paBHOBecuu Haxomdrcda Boga obbéma Vo= 0,5 a1 u Ky-
codek JibJa. B cocya HadYmHAIOT BAMBATH COupT, Temmeparypa koroporo 0 °C,
mepemeruBas cojepkumoe. CKOJIbKO CIUPTA HY?KHO BJIUTH, YTOOBI JIET yTOHY/I?
[InorHocts cnmpra p. = 800 kr/ M>. CumraiiTe MJIOTHOCTH BOJBI U JIbJA PABHbBI-
mu 1000 kr/m? u 900 kr/m? coorsercrsenno. Temnoroil, Bbyie/iosieiics 1pu cye-
LIMBAHUKU BOJIbL U CLIUPTA, IpeHedpeub. Cunraiire, 410 00bEM CMECU BOJbL U CLLUPTA
paBeH cymMMe 00bEMOB MCXOIHBIX KOMIIOHEHTOB.

Ilpumepnas pasbasuioBka

[IpucyrcrByer yTBepkKaeHue O TOM, 9TO TeMmueparypa Boabl u jbaa 0 °C....... 2
Hanucano yTBepzK/I€HUE O PABEHCTBE Py ML Py « « v v vt ueveneeaneane e 2
Hanucano BBIPAMKEHME JIJISL Pg - o v vt ettt e et et e et e e e e e 3
HaflmeH O0bEM V. oot e e e e e e 3
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09-3 2009/2010 yu.e. Pationno-zopodckoti asman. Teopemuueckuis myp

BosMoxkHOe pellieHue
B cocyze HaxoauTCs BOJA CO JIbJAOM, YTO MOXKET ObITb TOJBLKO IIPU TeMIIepa-
type 0 °C. IToaTOMY MOXKHO MPE/ITOJIOKHUTH, 9TO TEIJIOOOMEHA CIUPTA C BOJIOM
¥ CO JIbJOM TpoucxoauTh He Oymer. Taxk:ke MOXKHO MpeHeOpedb TermI000MEeHOM
C OKpY?KaIomeil cpenoii. YIuThiBasg ITO, MOJIYyIaEM, UTO MACCA JIb/Ia OCTAHETCs
Hen3MeHHO#., UToObI J1E/1 TOHY/I B CMECH «BOJA—CIUPT», HYZKHO, ITOOBI €€ ILIOT-
HOCTb p, PABHSLIACH IJIOTHOCTH JIb/a Py. llycTts 06béM BaurToro cuupra Ve, Toraa:

m, _ psV + peVe

S A

Pemas 310 ypaBHenue, OKOHYATEIBHO [1OJTy YAEM:

B~ FMn 1 -
Yl 000 — 900

T 05
P — pe 900 —800 > 7
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Pasnwvie cxopocmu, Doavkaop

YciioBue
Ha npsimosuneitnom ygacrke mytu AB Te10 ABUrajioCch € HOCTOSHHBIM YCKOPe-
nueMm. B Hagajie myTu CKOpOCTh PaBHSIIACH U4, B KOHIE vp. Haiiaure ckopocTh vg
B cepenube mmytu. CpaBHHUTE €€ CO CKOPOCTHIO U, KOTOPYIO TEJIO MUMEJO CITyCTs
POBHO MOJIOBUHY BPEMEHU CBOErO JIBUYKEHUS 10 yIacTKy AB.
Kaxkast u3 s1ux ckopocreii 6osbine, vg uinu v,? OrBer obocuyiire.

IlpumepHas pasbaioBKa

HaliIEHO YCKOPEHIE @+« vt vt e et ettt e ettt e et et et e e e 1
HaliIEHO BBIPAZKEHTE JITIST Vf « v v vv et tee e ee e eee et e e e ee et ee e e et e e 2
HaiiIeHO BBIPAIKEHUE LTI UG « + v v v v e e e e e e e e e e e e e e e e e e 4
[IPOBEIEHO CPABHEHUME U T UG « « vt eeveeeeeee et ee et e e et e e e e e et e e e e e e e 3
23

09-4 2009/2010 yu.e. Pationno-zopodckoti asman. Teopemuueckuis myp

BosMmoxkHOe pelieHue
Tak Kak TEeI0 [ABUKETCH PABHOYCKOPEHHO,
TO ¥y €CTh CPEJIHSAS CKOPOCTh, 1 vy = (V4 +vp)/2.
VYcekopenue rena a = (vp — v4)/tg. 3amernm,
9TO 1714 NePBON W BTOPOIl ITOJIOBUHBI IIyTU CIIPa-
BE/IJIUBbI, COOTBETCTBEHHO, COOTHOLICHNA:

2 _ 2 2 2
EZUS—UA §:’UB—US

2 2a 2 2a '’

[v% + v?
vs = 7‘42 B.

U3 rpaduka (puc. 5) BUIHO, 4TO Vs = Vp. DTOT 2Ke PE3y/ibral MOXKHO JI0KA3ATh U
AHAJUTUYECKH.

OTKY/la HAXOAUM:

24



ITrasaenue avda Conoevésa K.

YciioBue
Kycok oxmak18HHOTO Jib/1a MOMECTHIU B Kajaopumerp. B Tab-

june 1 mpuBeieHbl pe3yJibTaThl U3MEPEHUil TeMIepaTyphbl CoJiep-

JKAMOrO Kajiopumerpa. 300pa3ure Ha OJHOM PHUCYHKE rpadukn

U3MEHEHUA TeMIIepaTypPbI JIbJla U BOABI OT BDEMEHN. Ha ocroBamun

SKCIIEpUMEHTAJIbHbIX JaHHBIX OIIpeJe/ure Yy/Ae/IbHbIe TEeILIOEMKO-

CTH C;; JIbJIA U Cy BOJIBL.

Vaenbuas rewtora wiassenus Jbga A = 330 k/Ix/kr. Tewio-

éMKOCTBIO KAJIOPUMETPa IPEeHeOPedbh.

Tabsmua 1
t,°C | 7, ¢
—4.8 0
-2, 5
0,0 10
0,0 15
0,0 20
0,0 | 320
0,0 | 330
0,0 | 340
2,5 | 350
4,9 | 360

Ilpumepnas pasbasuioBka

[TocTpoen rpaduk n3MeHEHUS TEMIEPATYPhI JIbA U BOJIbI OT BPEMEHH . . .

[IpuBeieHo BhIpakeHUe JJIsi TETJIOThI, 3aTPAYEeHHON Ha HATPEB JIbIA

[IpuBeseHo BbIpazKeHUE JJisi TEILIOTHI, HEOOXOIMMOM JIjTsl ILTAB/ICHUS JIb/1a,

[Ipusesneno BbIpazkeHue Jjisd TEIIOTHI, 3ATPAYECHHON HA HAIPEB BOJIbL

[IpuBEICHDI BOIPAZKEHIS JIJISL Cop TL Ch v v o v e e e veet e e e en et e e e e e e naae e e
HaiiieHbl 9UCTTEHHBIE SHATEHUA Cpp FL Cp -« v v e eoe e e ettt eee e
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09-5 2009/2010 yu.e. Pationno-20podckoti sman

. Teopemuueckut myp

BosMmoxkHoe pelieHnue

49 _§’___C ____________________________________
0 10 20 330 T, C
! 360
—48 T125 723
Puc. 6

[Tocrpoum rpaduk 3aBucuMOCTH TEMIEPATYPbLL { COAEPKUMOIO KaJOPUMETDA
or Bpemenu 7 (puc. 6). B pesyibrare remsioobmena ¢ okpyzKaroLieil cpeoi coaep-
KUMOe KaJsiopuMmerpa Harpesaercd. B paccmarpuBaeMoM umHTEpPBAJIE TEMIEPATYD
TO/IBOIMMAS TeIJIOBasi MOITHOCTH [N MpakTUYecKu mocTosuHa. OTCroma Koamde-

CTBO TEILJIOTHI, 3aTPAaYeHHOEC Ha HAr'PEB Jib/a:

N7'12 = Cﬂm(tz - tl),

KOJIM4€eCTBO TEIlJIOThI, HeO6XO/II/IMOG JJId IlJIaBJIeHud JIb/Ja:

N7'23 = /\m,
a KOJIMYECTBO TEIJIOTHI, 3aTPAYeHHOe Ha HATDEB BOJBI:
NT34 = cBm(t4 — t3).
13 ypasuenwit (5), (6) u (7) nomydwnm:

A 2_211(,[[)1( o = A

G = (tg—tl) 723 - KI"OC7

T34

T (ta — t3) T3

()

k/Ix

=42——
“kr-°C
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Pasnosecue pwiuaza 111 S3amammuun M.
YciioBue
N
M m
m
Puc. 7

[Ipn Kakux Maccax rpysa m BO3MOXKHO PABHOBECHE OJHOPOIHOTO PhIYUara Mac-
cel M, m300pazkénnoro na pucyake 77 Illrpuxamu pbraar geuTcs Ha 7 PABHBIX
dparmMeHTosB.

[Tocrpoiire rpaduk 3aBucumoctu cuibl peakiuu poruara N(m), ¢ KOTopoii ou
JeiicrByer Ha BepXHUil rpys.

Ilpumepnas pasbasuioBka

3anmcaHo MPABUIO MOMEHTOB TS PBITATA -+ v« vt eeve e e eeee e eeee e eeaeeens 2
3allUCAHO YCIOBUE PABHOBECHUA IPYB& « 1 v vt ve v taeeeaateaneeanteanneenneenneenns 2
HaiimeHO BBIPAKEHTE T T ot vttt ettt et et et e 1
HcceiieoBato, 1pyu KAKUX Maccax 1 BO3MOXKHO PABHOBECHUE . .. .vvsenrsenreenn.. 2
Haiiieno BbIpaKeHue JIITT N ... e e 1
[Tocrpoen rpadur 3aBUCUMOCTI N (T10) oo o v vttt et e 2
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10-1 2009/2010 yu.e. Pationno-zopodckoti asman. Teopemuueckuis myp

BosMmoxkHOe pelieHue
[To ycioBuio cucrema naxonurcs B paBHoBecuu. [Ipuvenum nmpaBuio MOMEHTOB
JJid pblYara OTHOCUTEJIbHO OINOPDI:

3I'L+ MgL/2=2NL + mgL, (8)

e L — nymaa ogHOro oparmMenTa perdara, N — Chjia peakiuy pbldara, ¢ KOTOpOii
OH JlefiCTByeT Ha BEPXHUI I'PY3.
VciioBue paBHOBeCUs rpy3a:

mg=N+T 9)
Perrast cucremy ypasrenuii (8) u (9) orHocnrenbro T', omydaem:

T = (6m — M)g/10,

OTKY/la BUJHO, 4TO PaBHOBECUE BO3MOXKHO 1pu m > M /6. Ho upu menbiux 3na-
denudx m/M HATKA HPOBUCAET M CUCTEMA HAYMHAECT BPALIEHME LIPOTUB 4aCOBON
CTPEJIKH.
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Kamanyavma Doavkaop

YciioBue
Ha ropuszonTanbHOIl I10Ia1Ke MK Ly JByMsl [JIQJIKUMKU CTEHKAMUH
ycraHoBjieHa Karamysbra (puc. 8). Karamysbra BeicTpesiuBaeT mapu-

KaM¥, HadaJibHasd CKOPOCTh KOTOPBIX Ug. Vo
Kakoe makcmmaibHOE IUCTIO YIapPOB O CTEHKH MOZKET COBEPIIUTH

LIAPUK [EePEeJ] TeM, KaK YHIAJET HA IIOMAKY? YIAPbl IIAPUKA O CTEH- 7

KU capraiire abcooTHO yupyruMi. Paccrognue mezk iy crenkamu pas-  Puc. 8

HO Lo. Ilonoxenue KaTallyJIbTbl 1 YI'OJI BbLJIETA IIaPUKa MO2KHO U3MEHATD.

IlpumepHas pasbaiioBKa

[IpuBenena u 000CHOBAHA W/I€sT TPUMEHEHUS «PASBEPTKUS .« v v vvvnneennnen .. 3
Ecrtb yTBepiKaenue, 4TO JAJILHOCTH MMOJIETA JI0JIZKHA ObITH MAKCHMAJIBHOM . . . . .. 3
| O (533 B c1C) 032987 A 0l Tl N 4

29

10-2 2009/2010 yu.e. Pationno-zopodckoti asman. Teopemuueckuis myp

BosmoxkHoe pertenne

Ly Tak xax ymap o cTeHKy ab-
! COJIIOTHO YIPYTHUiA, TO yroJI OT-
! pPayKeHMsl (y PaBeH YIVIy Iajie-
E\ Hus @p. s ynporenus pac-
|

i

1
I
1
1
1 N
1
1
1
1
1
)

P2
P1 N c4éTa MbI MOXKEM CZIeJIaTh «Pa3-
7 BEPIKYy» llepeMelleHus Liapu-
Puc. 9 ka (puc. 9).

MakcumaJtbHOE 9HC/IO YAAPOB MOXKHO MOJIYYUTH, €CAU JAJBHOCTH MOJIETa, IITa-
pUKa MaKcuMaJbHa, TO ecTh pasHa L = vZ/g.

[Ipu Bbinosimenun 3roro ycnosus upu L < Ly moxker npowusoiitu une Oosiee
OHOTO CTOJNIKHOBeHusd, a npu Lo < L < 2Ly — ue 6osee IByX.

[To ananoruun MoxKHO 1OKa3arb, 4ro eciau (n — 1)Ly < L < nLy, 10 moxer
pon30iiT He O6OJIee N CTOJIKHOBEHMIA.

CriemoBareIbHO, MAKCUMAJIBHOE YHUCJIO CTOJKHOBEHHUI PABHO IEJION YacTH OT-
Homennsi L/ Ly 1U1i0C OTHO CTOJIKHOBEHHE, TO €CTh:

’1)2
N = —0} +1.
{gLo
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Corcamue udeasvbrozo 2a3a Donrvraop
YcaoBue
[Tpu nepesose naeanbHOro ra3a u3 cocrosiHus A B COCTO- P
sHue B ero JaBlieHue yMeHbINAJIOCH PSMO TPOTIOPIHOHAb- /A
HO 06bémy (puc. 10), a remneparypa nouusunack ot 127 °C B
710 51 °C. Ha CcKOJIbKO IIPOIEHTOB yMEHBITH/ICT 00bEM ra3a’
v
0
Puc. 10

Ilpumepnas pasbasuioBka

Bamnucano ypasuenue MengemeeBa—KmameipoHa .. ... voveni i 2
Ypasuenue Menyeneesa—Knaneiipona 3anucano jjisi touek A u B ... ..., 3
TeMeparypbl MEPEBEIEHDBL B KEJIBBIHDBL « « .+« ettt et et naeateate et et e nnens 3
HaBlIEHO G1 oo oottt e e 2
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10-3 2009/2010 yu.e. Pationno-zopodckoti asman. Teopemuueckuis myp

BosmoxkHoe pertenne
Banumenm ypasuenue Meneneesa—Kaneiipona:

pV =vRT.
[To ycaoBwuio 3amaun p = aV, rae o — noctosaublil kK03ddunment. To ecTs:
aV? = vRT,, (10)

aVi = vRTg. (11)

Hopenus nowienno (10) na (11), noayuum (Va/Vp)? =T /Ts.
Bamernm, uro T4 = 273 + 127 = 400 [K], Ts = 273 + 51 = 324 [K]. Orciona:

VA/VB = \/TA/TB =0,9.

Torma uckomoe ymenbiienne oObéma:

oy = (1 —Va/Vp)-100% = 10%.
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Modeprusayus ITo momusam I'oavdgapba

YcaoBue

VY skcuepumenrtaropa [roka ObLI MIKOJIBHBIA CTPEIOYHDBINA BOJILTMETD, [103BO-
JIAronuit w3MepsaTh Hanpskenune 10 U; = 4 B. Merogom monbopa ok ycrarnosm,
9TO €CJIU MOCJIe0BATEIHHO C BOJIBTMETPOM MOIK/IIOYATH PE3UCTOP COMPOTUBJICHN-
eMm R = 6 kOwm, TOra 3TuM BOJBTMETPOM MOXKHO OYAET M3MEPATh HAIPIKEHIE
10 Us = 10 B. Torga ['mok pemmi mpoIoaKuTh MOAEPHUBAIUIO BOJILTMETPA.

Ou paccuuralt, 4ro eciyu HapauIe/IbHO BOJILTMETPY LHOAK/IOYUTD uiyHT (pe3u-
crop couporusienuem Ry ), To ¢ HOMOLIBIO 1Oy YUBLIErOCs 1PUOOPA MOZKHO Dyer
U3MEPSTH CHIIY TOKA 710 Imax = 10 MA. KakoBo conporusjenue mryara, Ry, ?

Ilpumepnas pasbasuioBka

[Tpumenén 3ak0H OMa K CXEME C BOJIBTMETPOM . -« v vttt et eeeeeaeaee e 2
[Ipumenén 3akon OMma 1OC/IE HOAKJIOYEHNA JOOABOYHOIO COLUPOTUB/IEHUS . . . . . . 2
[TO/TYIEHO BBIPAZKEHIE JITISL T\ vt v vt v veetee e e et e et een et e e e et e e eeenaas 1
[IpuBeIeHO BBIPAZKEHUE JTIST Lipax « oo v v v v ve et et et et et e e e 2
I 7 1 (<3 (o Y 3
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10-4 2009/2010 yu.e. Pationno-zopodckoti asman. Teopemuueckuis myp

BosMmoxkHOe pelieHue
[Tycrb BHyTpEHHEE COPOTUBIICHKE BOJbTMeTpa paBHO 7. [Ipumenum 3akon Oma
JJId ydacTKa el K CXeMe C BOJIbTMEeTPOM:

117“ = Ul, (12)

riae 4 — mMakcuMaJjibHas CUJIa TOKa, IMPOTEKAIONIEro Yepe3 BOJbTMETD MPU OTKJIO-
HEHWH CTPEJIKU Ha BCIO ITKAJIY.
[Tocste mopkoUenns 1OOABOTHOIO COMMPOTUBICHHUS IOy IAM:

Il(’I‘ + R) = U2. (13)
Perrast comectro ypasuenus (12) u (13), maiiném:

U

7":]%7U2_U1

=4 kOwm.

[Ipu noakfoYeHnr K BOJBTMETPY MIYHTA HOJLY THM:
Im + Il = Imax;

uim, ¢ yaérom (12):
Ul/Rm + Ul/’I‘ = Imax-

Orciona naxoaum:

RU,
B = e s —0y) Ou
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HImanzenyupryasv Mamsees X. 10-5 2009/2010 yu.e. Pationno-zopodckoti asman. Teopemuueckuis myp

YciioBue [Topsiiok orcuéra noka3aHuil MTAHMEHIUPKYJIS 110 [MIKAJIAM [ITAHI'M 1 HOHUYCA
BblL MOKeTe [IOHATb U3 CJIe/IYIONUX [IPUMEPOB.
1 4 7 8 2 3 6

\ |
I

T 4

{ o T2l "\l "l 6l 1 %l "ol o ©

WIKITEK

INOX TEMP
20

wWKITEK |- -~~~ T~ 777

INOX TEMP.
20T

51 6
sttt lnhvy

O 4, 2 3 4 5.
|n|p|d|nﬂ|v|hﬂnln|ﬂ|q|hn|h|”|”

|
I
I
Puc. 11 . |H!”h :
d ol 1l 2| sl 4l 5] sl 7] '8l ol ol |——
[TranreHuupKy/ib UMEET U3MEPUTEIbHYTO ITAHrY (OTCIO/NA U HA3BAHKUE) C OCHOB- ! I
HOI IIKaJIOW M HOHUYC — BCHOMOIATEeJbHYIO IIKaJy /Jjld orcuéra joneit neme- === === f)‘ - ‘15 “““““““ -
HC.

uuii (puc. 11). TounocTh u3MepeHUs IpPU MOMOIIU ITAHPEHIUPKYJs O0BIYHO CO-
CTaBJIET OT JECATHIX J0 HECKOJIBKUX COTBHIX J0JIed MUJIIUMETPA.
Ob6o3nauenus na pucynke 11:
. Iranra.
. [lonBuzknas paMka.
. Ikaja mranru.
. ['yOku nj1st BHYTpEHHUX W3MEpPEHUI.
. I'yOku nyist HApyKHBIX W3MEPEHUN.
. JIluneiika rirybunomepa.
. Honmyc.

. BunTt n1sa 3axkuma pamku. - : 0 T o 3 4 ; 16
WX TEMP
207 il

CuagaJia MOABUYKHYIO PAMKY CIBHUTAIOT BJIEBO /10 COIMPUKOCHOBEHUS C T'yOKa-
MU JIJIs HAPYKHBIX W3MEPEHuil. 3areM paMKy CABUTAiOT BIIPABO TaK, YTO BTOPOU
wrpux HoHuyca (OrCc4éT Besfrcs CJIeBA) COBLAJACT C TPETbUM LUITPUXOM LITAH-
ru (puc. 12). Ha cKoubKO cOTbIX s10J1eli Musiumerpa Oblla CABUHYTA IITAHIA?

0~ O Ot Wik

0 1 2 3 4 5.
! IHIhIH|HI”IHIhIH|HIdIHIhIH'HI”IH|hﬁ

ol 1] 2| 5l 4l 5[ ‘sl 7| 8l of o }—

Mexk 1y ryGKamu wrasru 1 110BUZKHOM PAMKK IIOMECTUIIU IPOBOJIOKY (puc. 13).
Oupegsieure 10 MKaJe IMTAHCHIUPKYJIsd €6 JUaMeTp ¢ MAKCUMAIbLHOW TOYHOCTHIO.
IIpumepHas pasbaiioBKa

OupeeeHa HeHa JEJTEHUA HOHIMYCA . o vt v vt v et e et eesaeeneane e nneenneeeannn 1
Onucana METOIMKA CHATUS MOKAZAHUNA CO IITAHTCHIAPKYIIS « « v v v vvvee e e e 3
OmnpeiesieHo, Ha CKOJIHLKO OblLjIa C/IBUHYTA IITAHTA B IIEPBOM CIYYUA€. . ... ........ 3
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HImanzenyupryasv

Mameees X.

10-5 2009/2010 yu.e. Pationno-zopodckoti asman. Teopemuueckuis myp

Oupeienéa JuaMerp mpoBOJIOKH

37

BosMmoxkHOe pelieHue

Jiig cHaTHs MOKAa3aHUl CO MITAHI€HIIUPKYJIs:

1. Yuraior 9ucao MeablX MUJIIIMETPOB. /ljId 9TOT0 HAXOAAT Ha ITKAJe TITAaH-
TU ITPUX, OJUKAUIIUN CeBa K HYJE€BOMY IITPUXY HOHUYCA, U 3AMOMUHAIOT €ro
YHUCJICHHOC 3HAYCHHUC.

2. Yurator nosn mussumerpa. s 91oro Ha mKase HOHUYCa HAXOJAT IITPUX,
OnmzKafiuil K HyJI€BOMY JIETEHUAI0 W COBIIAIAIONINN CO IITPUXOM IIKAJIbI IIITAHIH,
U yMHOXKAIOT €ro LOPs/IKOBbLT HoMep Ha ueny gesenus (0,05 Mm) HOHmYCA;

3. [loacYmTHIBAIOT MOJHYIO BEIHINHY TTOKA3AHUS ITTAHTeHITUPKYJIsd. I1sa 3Toro
CKJIQJIBIBAIOT YUCJIO MEJIBIX MUJIJINMETPOB U JIOJIeld MUAIJIAMETPA.
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Pasnosecue puiuaza IV S3amammuun M.

VYcioBue

Puc. 14

[Ipur kakux Maccax rpysa 17 BO3MOXKHO PABHOBECHE OTHOPO/IHOTO PhIYara Mac-
col M, u3obpazkénnoro Ha pucynke 147 IIpuBeaure aHaiu3 cucreMbl HA yCTOWYM-
Boctb. HIrpuxaMu pbraar gegurcs Ha 7 paBHbIX (pparMeHTos.

Haitnure, kakue 3HadeHrsl MOYXKET PUHUMATH CHJIA HATSXKEHHS [EePEKUHYTON
qepe3 OJIOK HUTH.

Ipumevarue. PaBHOBECHE CHCTEMBI yCTOWYMBO, €CJIU MPU IIOBOPOTE DPhIYAra
B JIIOOYI0 CTOPOHY OTHOCHUTE/HHO OMOPBI HA MAaJIbIil yrOJl CHCTEMa, BO3BPAIAETCS
B HUCXO/HOE HOJIOKEHUE.

Ilpumepnas pasbasuioBka

3allMCAHO [IPABUIIO MOMEHTOB IS PBIMALR « v v v v vv e vteeeaeeeenneeanneennenns 2
3allUCAHO YCIOBUE PABHOBECHUA IPYB& « 1 v v vt ee v taeesaneeaneeanteanneenneenneens 2
HaiimeHO BBIPAKEHTE T T ot vttt ettt ettt e 1
HaiiieHo BhIpaKeHme JIITA IN ... e e e 1
OnpemeseHo, Tpu KAaKUX MACCAX 17, BO3MOXKHO PABHOBECHE . ... vuvureeennnn... 2
[IpoBe1eHO MCCIIETOBAHUE HA YCTOMTUBOCTD - .+« v v et teeeeae e ea e eeeeeee e 1
OupeienieHbl BO3MOZKHDBIE 3HAYECHUSL T vt v it e ittt e e eei e i aeeas 1

39

11-1 2009/2010 yu.e. Pationno-zopodckoti asman. Teopemuueckuis myp

BosMmoxkHOe pelieHue
[To ycioBuio cucrema naxonurcs B paBHoBecuu. [Ipuvenum nmpaBuio MOMEHTOB
JJid pblYara OTHOCUTEJIbHO OINOPDI:

2I'L+ MgL/2= NL + 3myg, (14)

e L — njmaa ogHOoro oparmMenTa perdara, N — Cujia peakiuy pbraara, ¢ KOTOpoi
OH JIefiCTByeT Ha BEPXHUI I'PY3.
VcisioBue paBHOBeCUs rpy3a:

mg=N+1T. (15)
Permmrast cucremy ypasrenuii (14)—(15) orHocurensro T', mosygaem:

OTKY/Ia BUJIHO, 9TO PABHOBECHE BO3MOXKHO st m > M /8.
Pewasg cucremy ypasuenuit (14)—(15) ornocuresnbno N, nosydaem:

N = (M - 2m)g/6,

OTKY/Ia BUJIHO, 9TO PABHOBECHE BO3MOXKHO It m > M /2.

OkonuarenbHo moiygaem, 410 M /8 < m < M /2. IIpu macce m rpy3oB, He yj10-
BJIETBOPSAIONIEH 3TOMY yCJIOBHUIO, PABHOBECHE HEBO3MOKHO.

Eciu makcumasnbuyio maccy m = M /2 noncrasurb B ypasaenue i 1', 10 10~
ayaum, uro 0 < T'< Mg/2.

[IpoBeém anasus cucremMbl HA YCTONIUBOCTD.

ITycts m = M /2. Tlpu nmoBopoTe pbrdyara Mo 4acoBOil CTPETIKe TPY3 OTOPBETCH
OT pblYara, U CUCTEMA OCTAHETCS B HOBOM ITOJIOYKCHWH.

ITycts m = M /8. Ilpu noBopore pbldara MPOTHB YaCcOBON CTPEJIKH HUTH MPO-
BHUCHET, 1 CUCTEMA OCTAHETCH B HOBOM I1OJIOKEHUH.

Taxkum obpasom, cucrema ycroituusa upu M/8 < m < M/2.
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Heaunkasn docka

Samammnun M.

YciioBue

Bpycok wmaccbl m  nokourcs Ha 3aKPEIIEHHOM
CHU3Y MpYKHUHE IKECTKOCTHIO k. BepxHss moBepx-
HOCTBH OpPYCKa, HE3HAYUTE/IHHO BO3BBIIIAETCS HAJT HEO-
JIBUKHBIMU  MACCHBHBIMU OOKOBBIME OIPAHUIHTEIS-
mu (puc. 15). C sbicorsl H na 6pycok 6e3 nadasibHON
CKOPOCTH HAJIAET JOCKA MACCHL M. YIAPbl MEXKJLY JI0C-
KOif, OpyCKOM M OrpaHHYHATEIIMEA AOCOTIOTHO HEYIIPY-
rue, HO TOBEPXHOCTH Tej He ciumaiorcd. Ha kakyio
MaKCHMAaJIBLHYIO BHICOTY H' HaJ OrpaHmIuTeIsiMu CMO-
JKeT MOJHATHC JOCKA [IPU MOCIEYOIIEM JIBUKEHIH !
Cuuraiire, aro kH > mg.

IIpumepHas pa3baJioBKa
Haiinena cKOpOCTb TOCKU TIEPET YIAPOM ... vvvvnnnne..

[ m |

A
H

s's::m

Puc. 15

3amnucan 3aKOH COXPAHEHUS UMITYJIBCA ISt TEPBOTO COYIAPEHMS - . .« v o vv v vve e 2

3alucaH 3aKOH COXPAHEHUs] UMILYJIbCA JJIsl BTOPOIO COYUAPEHMS « v v v vvvevves s 2
3alucad 3aKOH COXPAHEHUS SHEPIMH IS HOABEMA JOCKH « « v v v vveereesneennns, 2
Haiinena BbICOTA MOIBEMA OPYCKA « .« v vveeeaeaen e
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11-2 2009/2010 yu.e. Pationno-zopodckoti asman. Teopemuueckuis myp

BosmoxkHoe pertenne

[Iycts V' — ckopoctb j1ocku mepej; coyaapenuem. Torna u3 3aKkoHa COXpaHeHust
suepruu cienyer, 9to V = /2gH. O6o3ua4uus gepe3 U cKOpOCTh OpycKa, KOTOPYIO
TOT TPUOOPETAELT 33 BPEMsl COyIapeHus ¢ JOCKOM, N3 3aKOHA COXPAHEHUS UMITYJIbCA,
nosyanM, 9to 2mU = mV, wm U = V/2.

[Tockonbky kH >> mg, TO MO2KHO CIHTATD, 9TO IIOC/IE IOBTOPHOTO YIAaPa TOCKA,
OTPBIBAETCs OT OPYCKA OYTH Cpa3y. SHAYUT, KOI/1a OPYCOK HOJHUMETCS JI0 YPOBHSA
JIOCKH, BHOBb 3aIlUCBIBAst 3AKOH COXPAHEHHsI UMITY/IbCa, notyauM, uro V' = U/2 =
=V/4, rne V' — ckopocTh JOCKH 1 GpyCKa MOCJe TIOBTOPHOTO COYIapEHNS.

U3 3akoHa coxpaHeHus suepruu Haxoqum orser: H' = V'?/2g = H/16.
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Bucawuti yuaundp S3amammuun M.
YciioBue
B BepTuKaibHOM TEIIONPOBOALAIIEM [MJIMH/PE MACCHL 1M, 3aKPbl- -
TOM TOJIBUYKHBIM MOPIITHEM, HAXOIUTCS BOJISHON Mmap ¥ HeOOJIbIIoe

KosmaecTBO Bozpl (puc. 16). Iopuiens momaau S NpUBA3aH HUTHIO
k mraruBy. Temmeparypa okpy:xaromeit cpeast 100 °C, armocdepHoe
JIABJIEHUE Pg. KR

Buauajie MuImHap yAepKuBaioT, a 3areM oTimyckaor. Kaxas rax- bemmm=
HOCTD YCTAHOBHTCS B IUJIMH/PE ITOCTIE TOrO, KAK CHCTEMA IPHJIET B Tell-  Puc. 16
soBoe pasHoBecre? Ha CKOIBKO MPOIEHTOB U3MEHHUTCsI 00bEM IT0JT TOPIITHEM, €CJIN
BHEIIHIOIO TeMIeparypy yMenbuurh ua 10 %7

IlpumepHas pasbaiioBKa

Hammcano yTBep:k/ienne, 9TO paBHOBECHE HACTYIUT TOCJE UCITAPEHUs BOJLI . . . . 3
Haiineno napjieHue o1 OPIITHEM TOCTIE UCTTAPEHUST BOMBL « oo v v v v veeeeeeeeennn .. 2
[MTosnyueno Boipazkenue s BiaazkHocru mupu remieparype 100 °C.....o..o... ... 2
Haitneno usmenenue o0béMa 1IPU yMEHBIIEHUH TEMIIEPATYPbBL. « . vvvueenneennn .. 3
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BosMmoxkHOe pelieHue
PaBnosecue B numnipe HACTYIUT [IOCJE TOrO, KAK BCA BoJa ucnapurcd. [lpu
STOM JABJICHHE IO, TIOPIITHEM MOHU3UTCS 10 p = pg — mg/S. Baaxnocrs mnpu

temneparype 100 °C cocrasur:
mg
p=1—-—">.
Spo

[Ipu ocThiBaHMU OKPY2KAOLIEIO BO3/LY XA JABJICHUE P 11apa B LMJIMHJIPE MEHATh-
cs1 He Oyzer, a 00béM ymenbmuTcs Ha 10%, To ecTh mpmHAp OyAeT MOIHUMATHCS
BBEpX.
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3apadka xondencamopa Caobodanun B.
YciioBue
DJIeKTpUYECKas Helb COCTOUT U3 Darapen, KOHJIEH- N
caropa, JIBYX OJIMHAKOBBIX DE3UCTOPOB, Kitoda K u aM- K

mepMerpa A. BHadase KIi0d pa3oMKHYT, KOHIEHCATOD ——— —
He 3apsked (puc. 17). K04 3aMbIKaIOT, U HAIMHALTCS
3apsiiKa Koujencaropa. Oupejesnre CKOpoCTb 3apsi/i- @
ku KonJencaropa Ag/At B TOr MOMEHT, KOIJa CUJ1a, TO- Puc. 17
ka [1, nporekaroiiero yepe3 amiepmerp, pasia 1,6 MA. '
V3BecTHO, 9T0 MAKCHMAIbHAS CUJIA TOKA, I,y , TPOIIEAITEro depe3 baTapeio, pas-
Ha 3 MA.

IlpumepHas pasbaioBKa

3anucaHo HAIPSAXKEHUEe Ha KOHAEHCATOPE U ..o 3
Onpemenera Crta TOKA o . ..ottt e e 2
HaBAEHA Lijax oo oo ve vt it e e et et ettt et e e et e e e e 2
OupesenieHa CHIIA TOKA Lor .o u et et e e e et i eae s 3
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BosMoxkHOe perirenne
[Mycrs conporusienue pesucropoB pasuo R, 9/C barapeu &. B unrepecyro-
Ui HaC MOMEHT HATNPSIKEHUE Ha KOHJIEHCATOPE:

UC - éa—IlR.

Cuta TOKa, MPOXOISAIIErO Ye€Pe3 BKJIIOYEHHBIN Mapa/i/IeJIbHO C KOHIEHCATOPOM De-
3UCTOp, PABHA:

U, &
L=-=2_1,.
R R
Cuuta ToKa 4epe3 Garapeio Oyjer MAaKCUMAJIbHOM B CAMOM HAYAJE 3aPs/IKU:
&
Imax = E

OTCIO,ZL& HaXOOUM CUJIy TOKa, TEKYIIEro 9epe3 KOHIACHCATOP:

A
2 g Iy =201 — Ly = 0,2 MA.

I~ =
¢ T AL
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Tenw ITo momusam EI'D

YcaoBue
Han ropusonrasibHOl IOBEPXHOCTHIO PACIIOJIOKEHO HAPAJIIEIbHO el CBeTsIe-
ecs KOJIbIO auamerpa d = 2 M. MexkK1y KOJIbIIOM M MOBEPXHOCTHIO PACIIOJIOKEH
COOCHBIN KOJIbILy HEIpPO3padHblil KBajpar co croponoii d (puc. 18). Paccrosuus
OT KOJIbIIA JI0 KBaJIpaTa 1 OT KBaJIpaTa J0 noBepxHocru pasabl H = 3 M (puc. 19).
Yemy paBha IJIOMIA/b TOJTHON TEHU HA TOPU30HTAILHON nosepxuoctu? Ha pucyn-
ke 18 Tenp uzobpazkeHa yCjaoBHO.

= /d
i . i H
1 ] 1
1
d —
1
Rk et 7 H
Puc. 18 Puc. 19
IIpumepHas pasbaioBKa
[Tokazano, 910 TeHb OYAET UMETb KBAAPATHYIO (POPMY « ' vvvervinneeenannenn, 2
[Tokazano, 4ro juHeiHble Pa3MePbl TeHU OpeesAorca Toukamu 1, 2, 3 ud ... 6
BAMACAH OTBET -+« + vt vttt ettt e e e e e e e et e et e et e et 2
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BosmoxkHoe pertenne
Iloras Tenn Oymer umersh opMy KBaJpara CO CTOPO-

p Hoi d. B camom neste, gacth jamibl 1 Oymer OCBEIATh Ty

9aCTh MOJIa, KOTopas Ha pucyHke 20 Boimie npsamoit AB.
YacTb TaMIbl 3 OCBEITAET 9aCTh MOJIa, KOTOpas Ha, PHU-

2 CyHKe OKazasach nuke upsamoit C'D. AnasorudHo, gacru

stamiibl 2 1 4 oceraror noJt upasee BC' u jnesee D A. Takum
obpasom, Bue kBajpara ABCD Oyaer nojayreHb wid 1e-

C  JmMKOM OCBEHmIEHHASA MOBEPXHOCTL. Torma miomaab mOJIHOM
TeHH paBHA IJIONAIH KBaJpaTa U pasHa S = d° = 4 m>.
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