Kaxknasi npaBu/jibHO penieHHasi 3a1a4a ouenusaercs B 10 6amios.

®dusuka 8 kjaacc, BApHAHT 2

1. Mammuna npoexaia u3 myHkta A B myHKT B u o6patno. Beck nyTh u3 A B B 1 monoBuHy oOpaTHOTO
MyTH MallliHA €XaJla C TOCTOSTHHOM CKOPOCTHIO, a 3aT€M M3-3a IMOJIOMKH CHU3HMJIa CKOPOCTh U ITpoexana
OCTaTOK 0OpaTHOTO MYTH C TIOCTOSIHHOW, HO MEHBIIIEH CKOPOCThIO. BO CKOJIbKO pa3 mammHa CHU3HIIA
CKOpPOCTb, €CIIK U3BECTHO, UTO €€ CpeIHsIs CKOPOCTh Ha myTu u3 A B B Obla BTpoe Ooiblie, 4yem Ha
oOpaTHOM TyTH?

Pemenue.

BBeném 0603HaueHUS: U — CKOPOCTH UCIIPABHOT'O aBTOMOOMIIS, U — CKOPOCTH aBTOMOOWIISI TIOCTIE TI0-
JIOMKH, S — TyTh U3 MyHKTa A B yHKT B. CpemHsisi CKOpOCTh paBHA OTHOIICHHUIO JUTHHBI IIYTH KO
BpeMeHH JBrxkeHus. [lockonbKy myTh 3 A B B MammHa mpoexana ¢ IOCTOSSHHOW CKOPOCTBIO U, TO
CPEIHSISI CKOPOCTh JIBUKCHHUS HA 3TOM YYacTKe TOXKE PaBHA U. Y UHTHIBAs, YTO, IO YCIOBHUIO, CPEIHSIS
CKOpOCTh Ha ITyTH 13 A B B Obu1a BTpoe GoJibie cpeHeil CKOpOCTH Ha 00paTHOM ITYTH, 3aIUIIEM:

S

0=
0 u
BpEMs ABHXKCHUS OO0 IMOJIOMKH BPEMs JIBHKCHHS ITOCJIC ITOJIOMKH

BeIpa3uBs 0TCr01a HCKOMOE OTHOILLIEHUE CKOPOCTEH, MOIy4YUM

otBer: <=5, (20.)
u

2. [IpAMOYTONIBHBINA aKBapuyM C pa3MepaMH TPSMOYTOJIBHOTO JHA
axb, HarmoyHEeH BOIOH MJIOTHOCTBIO Po. YPOBEHB BOJBI Ha BHICOTY h lg Vo
HIDKE Kpast akBapuyma. Kakoii 006EM BOIbI BBUILETCS M3 aKBApHyMa, Z h
€CJIA OIYCTHTH B HETO JCPEBSHHBIN OPYCOK IIOTHOCTBIO p U 00BE-

0

MoM Vo? Bpycok nocie norpy>keHus 1jaaBaceT B BOJE.

4

a
Pemenue.

[Tockonbky OpyCOK MIaBaeT B BOJE, TO CHJIA TSXKECTH, IEHCTBYIOIIAs Ha OpyCOK, YpaBHOBEILIMBAETCS
BBITAJIKUBAIOUIEH cuiiod Apxumena:

pvog = pOVrlorpg ! (1) (5 6‘)
—

Macca Opycka

rze § — ycKopeHue cB000AHOro naneHus, Viorp — 00B5EM BBHITECHEHHOW BOJIbI, PABHBIN 00BbEMY 4acTH
Opycka, MOrpy>KEHHOH B BOAY.

YacTb BBITECHEHHOI BOJIbI 3aIIOJHUT ITyCTOM 00BEM akBapuyMa abh, a octanbHas Bojia BBUIBETCS.

V=V, —abh. (36.)

[ToacraBuBs croaa Viorp u3 (1), Haliném

orBer: V = iV0 —abh . (26.)
Po



3. JIérkas nuHelika AIHHOM | Te)kuT Ha ABYX OMmopax Tak, YTO OHH I10-
nenwi €€ Ha TpY paBHbBIE YacTH. Ha mpOTHBOIIONIOKHBIX KOHITAX JIN- Iy
HEWKH JIeXkaT M0 OJHOMY Tpy3y pa3Hoil Macchl. KOHCTpyKIusa Haxo-
JUTCSI B paBHOBECHH. JIEBbII rpy3 Hauaau aKKypaTHO JIBUTATh BIIPABO

lg

Tak, YTO JIMHEHKa OCTaBallach HenoABWkHOM. Korna rpy3 Obu1 cABUHYT Ha |1, KOHCTpYKIHS OTepsiia

paBHOBECHE U pa3pylimiiack. KOHCTpyKIMIO BOCCTAHOBWIIN B €€ HaYaJIbHOM BHJI€ U ITOBTOPHIIN 3KC-
IIEPUMEHT, TOJIBKO TEIEephb CTAJU JBUIaTh IPABBIA Ipy3 BiIeBO. Ha kakoe MakCUMalIbHOE PACCTOSHUE
MO’KHO CIIBUHYTH I'PY3 10 TOTO, KaK pa3pylIMTCsS KOHCTPYKLIHS?

Pemrenne.

B HavanbHOM IOJI0KEHUU BEC TPY30B pacupenenén Mexay AByMs onopamu. [Ipu nepemenienuu Jie-
BOT'0 Tpy3a BIIPABO, BEC HA JIEBYIO OMOPY YMEHBIIAETCS, a HA IPABYIO YBEIMYUBAETCS. B MOMEHT, KO-
r1a JIeBbIN rpy3 mepeMecTutcs Ha |1, JuHe#Kka ¢ Tpy3aMu BCEM BECOM ONMUPACTCS Ha MPaBYIO OIMOPY,
TOI'/Ia KaK CHJIa JIaBJICHMs Ha JIEBYIO ONOpY paBHA HyI0. [Ipu 3TOM, no Tperbemy 3akoHy HbroTOHAa,
CUJIa peaKIu OIOPHI, IEUCTBYIOIIAS HA TUHENHKY CO CTOPOHBI JIEBOW OINOPHI, paBHA HYJIIO U, CJIEI0BA-
TEJIbHO, HE CO3/1a€T TONOJHUTEIBHOIO MOMEHTA CHJI OTHOCUTENBHO MPABOU OMOPHL. 3aMUILIEM YCIOBUE
PaBHOBECHSI TPY30B OTHOCHUTEIBHO IIPABOM OMOPBL:

2 1
m,g- EI_Il :ng'gl- 1) (46.)

Paccyxnas aHaornyHo mpo nepeMenieHue npaBoro rpy3a, MoKHO 3aIucaTh.

1 2
mlg-—I:ng-(—l—lz). (@) (46.)
3 3
Pasgenus (1) Ha (2) 1 BeIpa3suB HCKOMYIO JUTHHY |2, momyaum
otTBeT: |, = I_—lel (20.)
2-31
I
4. B npsMOyrojibHOM TEIJIOM30JUPOBAHHOM COCYJE, JAHO KOTOPOTrO HMEET
dhopmy kBagpara co ctopoHoit 10 cM, HAXOAATCS B TEINIOBOM PAaBHOBECHUU JIEN lg

n BOJa. Ha/:[o JbAOM 3aKpPEIJICHA CETKaA, IMPCIATCTBYIOIAA €TI0 BCILIBIBAHUIO. B

cocyn Haimuiu 0,9 1 ropstueit Bojbl, umeronieit remneparypy 80°C, Tak 4ro oHa %

MOJIHOCTHIO TOKPBIBAET J1€. HacKOIIbKO M3MEHUTCS YPOBEHB BOJIBI B COCY/IE, IIOCIIE TOTO KaK HACTYITUT
TEIJIOBOE PaBHOBECHE, €CITU M3BECTHO, YTO MPH ITOM pacTaeT 4acTh Jbaa? TermioéMKOCTh BOJIBI —
4,2 xJIx/xr-K, eé mrorHocts — 1000 xr/m3, Temtora miaBnenust apna — 336 kJ[K/KT, ero IUIOT-
HocTh — 900 Kr/™C.

Pemrenne.

ITockonpky BHa4asie BoAa U JIEA B COCYJ€ HAXOATCS B TEIUIOBOM PABHOBECUU, UX TEMIIEpATypa paBHA
TeMIieparype iaBienus jabpaa To = 0 °C. (10.)

ITockobKy TOCie T00ABICHUS TOPSYEi BOBI, PACTACT TOJBKO YacTh JIbJa, KOHEYHAS TeMIleparypa
BOJIBI B cocyie Takke paBHa To = 0 °C. (10.)

Maccy pacTasBIuero jbjaa AM MOXHO BbIpa3uTh U3 ypaBHEHMsI TEIJIOBOr0 OaaHca — 4acTh JibJa Mac-
coif Am pacriaBuTCs 3a CUET OCTHIBAHUS T0OOABIEHHON B COCY/] ropsidel BOJIbI Maccou pV:



AAM =cpV (T —To), (1) (20.)
r7ie A — yjAelbHas TEII0Ta IUIaBJICHUS JIbJIa, C — YJeNbHas TEIJIOEMKOCTh BOJIbI, | — TeMIieparypa
ropstueit Boabl, V — 00BEM Topsiueii BOJIbI, p — IUIOTHOCTH BOJIBI.

[Tocne TasgsHus aba 00BEM, 3aHUMAEMbBIH BOJOM CO JbOM, U3MECHUTCS Ha

Ay =AM _Am @) (16.)

P Py

a YpOBEHb BOJIbI B COCY/I€ U3MEHUTCS HA
Ah=—-. (16.)

[Toacrasus cromga AV u3 (2), a 3atem Am u3 (1), Haitaém

Ve 11

Ah = T-T,)| ———]|. 20.)
250
IloncraBuB CroJ1a YUCIEHHBIE 3HAYEHM S, TOJTYYUM
OTBET: YPOBEHb BOJbI YMEHBIINTCS Ha 1 cM. (26.)

®dusuka 9 kjaacc, BApHAHT 2

1. Ban llapeBud oTmpaBwiics B MyTh 3a MYTEBOJIHBIM KIIYOKOM, ToJapeHHbIM eMmy baboi Aroii.
[TepByto TpeTh myTH, IPOJIETABIIEMY IO TIOJII0, KITyOOK KaTHIICS C MOCTOSTHHOM CKOPOCThIO 5 KM/4, a
3aTeM yriyOuiics B Jiec, TJe ero CKOpocTh yraia BaBoe. MBan LlapeBud mién ¢ HEMOCTOSHHOM CKOPO-
CTBIO BJIOJIb pa3MaThIBAIOIICHCS HUTH 110 TPACKTOPUHU KITyOKa, CTapasch HE OTCTaBaTh OT Hero. Uemy
paBHa cpeaHsis ckopocTh MBana ILlapeBrnya Ha BCEM MyTH, €CJIM B HadyaJle IyTH OH HAXOAMJICS PAJIOM C
KITyOKOM, @ KOHEYHOM TOYKH OHU JIOCTUTJIA OJJHOBPEMEHHO?

Pemenue.
[Tycts | — nmuHa Bcero myTH, KOTOPBIN MPOKATHIICSA KIIYOOK, a U — €ro CKOPOCTh Ha MEPBOM TPETH
nyti. Toria Ha OCTANBHBIX JIBYX TPETSIX MYTH €ro CKOpPOCTh U/2, o ycimoBuio. Bpems, 3aTpaueHHOE

KJIyOKOM Ha MPOXO0’KJIEHUE BCETO MYTH,

28

u

2l
5
+ﬁé:?n (46.)
A u
CpenHioro CKOpOCTh KITyOKa MOKHO HAWTH, MTOJICIIUB BECh ITyTh HAa BCE BPEMSI:

I 3
uKny6Ka = ? = g ' (2 6.)

Tak kak MBan LlapeBud mpomén TOT e MyTh, YTO U KIYOOK, M 3aTpaTi HA HErO TO K€ BpeMs, TO
cpennsisi ckopocth MBana IlapeBuya paBHsSETCs cpelHEel CKOPOCTH KIyOKa. (20.)

[ToncraBiss yncaeHHOE 3HaYEHHE JJIsl CKOPOCTHU KITyOKa, OTy4yuM

OTBeT: cpeaHsis ckopocTh MBana [{apeBnua Ha BcéM myTH paBHa 3 KM/4. (20.)



2. Ha crone nexxar Tpu oAuHaKoBbIe MOHETHl. OJHY M3 MOHET, BO3Je
Kpasi KOTOpO# TMpoJIeTIaHO OTBEPCTHE B TOYKE A (CM. puC.), KataT 0e3
MPOCKAIb3bIBAaHUSI BOKPYT IBYX JPYIHMX, IUIOTHO HPHWXKAThIX APYr K
JIPYTy 3aKpeIuIéHHBIX MOHET. ITociIe TOro Kak EeHTp MOHETHI BepHyncs Y
B HCXO/HYI0 Touky O, oTBepcTHE 3aHsI10 monoxenue A'. Haittu yron
ZAOA'.

Penrenue.

Bynem kaTuTh 0HY MOHETY BOKPYT 3aKpEIUIEHHON JIPYroi Tak, 4TOOBI YIIIOBas CKOPOCTh BpaICHUS
(® MOHETHI BOKPYT COOCTBEHHOM ocH ObLTa MOCTOSTHHOM. Tak Kak MOHETa KaTUTCs 0€3 MPOCKaIb3bIBa-
HUS, TO JTUHEHHAs CKOPOCTh €€ IIEHTPa OTHOCUTEIIPHO HEMOABMKHOW MOHETHI, OyJeT paBHa U = ®R,

rae R — eé paguyc. (20.)
[MosHast UTMHA TPACKTOPUH IIEHTPA MOHETHI, MPEACTABISAIONIAs COO0M CyMMYy JUTHH JIBYX JYT, TIOKa-
3aHHBIX Ha pUCYHKe, paBHa | = (4n/3+4m/3)-2R. (40.)
3a Bpemst TpoxoskaeHus Beei TpackTopuu (l/U), oTBepcTHe MOBEPHETCS HA yroo
oc:o)l:En:&t—gn. (20.)
u 3 3

Berautast yron 6 1 (3 momHBIX 000poTa), monyunM o =—120°, rie 3HaK MUHYC O3HA4aeT, 4YTO YToJ
HY)KHO OTCUHMTHIBATh B HAIPABICHUH, TPOTHBOIOJIOXKHOM BPAIICHUIO.
OtBer: ZAOA' = 120°. (20.)

Ipumeyanue. Pemennsi, OCHOBaHHbIE HAa OIIMOOYHOM IMPEANOIOKEHUH, YTO MOHETa BpAIllaeTCsl BO-
KpYT CBOEH OCH C TOH ke (2 He yIBOCHHOM ) YTIIOBOM CKOPOCTHIO, UTO M €€ IIEHTP BOKPYT HEMOABMKHOU
MOHETBHI, OLIEHUBAIOTCS He Oosiee ueM B 4 Oaiia, HECMOTpSI Ha ITPaBUIIbHBIN OTBET.

3. UerbIpe OAMHAKOBBIX JETKUX KOHTEHHEPA CBsI3aHbl TOHKMMH JIETKUMH TpocaMu. B
HIKHEM KOHTEHHEPE HaXOAUTCS IPy3 Macchl M, ocTanbHble mycThle. Halinure cuity
HATSDKEHUsI BEPXHETO Tpoca. BepXHMiI KOHTEHHEP NOTPYKEH B BOJY HAIlOJIOBHUHY.
YckopeHnue cBOOOTHOTO TaACHUS (.

Pemenne.
Cuna TsxecTH Mg, IEeHCTBYIOIIAs HAa BCIO CUCTEMY, YPaBHOBELIMBAETCSI CYMMOM cuil Apxumena, aei-
CTBYIOIIMX Ha TPH MOJHOCTBIO MOTPYKEHHBIX KOHTEWHEpa 3FA U OJMH HANOJIOBHUHY MOIPY>KEHHBII
koHteinep 0,5 Fa:

mg =3,5F,. 1) (40.)

Ha BepxHuii KOHTeliHep AECHCTBYeT cujla HaTsDKEHUs Tpoca T, a takxe cuna Apxumena 0,5Fa. Ilo-
CKOJIBKY KOHTEITHEP HaXOAUTCSI B pABHOBECHUM, STH CUJIbI PaBHBL:

T =0,5F, . ) (46.)

Paznenus (2) va (1) u BeipasuB T, momyuum

orBer: T :%. (20.)



4. B xon06e HaJ1 ra30BOM TOPEIKOM TPEIOT BOAY CO JIbIoM. B
HEKOTOPBIi MOMEHT BPEMEHH M3 MOPO3WJIBHUKA IOCTAIOT
HOBYIO TIOPIIMIO JIbJla, OpOCAlOT B KOJIOY W MPOIOJIKAIOT
HarpeBaTb. Ha mpoTsHKEHUH BCETO AKCTIEPUMEHTA U3MEPSIOT
Temneparypy B konbe. ['paduk 3aBHCUMOCTH TEMIIEpaTyphI

OT BpEMEHU IIPUBEAEH Ha pucyHKe. Bennuunsl T1, T2, t1, 1o, ti o 3 ts
t3, t4 u3Mepens! 1 u3BecTHHI. ONpeaenuTh, Kakoi OblIa TeM-

nepaTtypa B MOPO3HIIBHUKE, I'7ie Haxouiics €. CKOpOoCTh MM0IBO/IA TeTjia K KOJI0e CYUTaTh MOCTOSH-
HOM. Y IenbHas TeII0EMKOCTh BOJIBI C1, JIbJIa — C2, TETUIOTA TUIABJICHUS JIbJA A.

Pemenne.

[TycTs Macca BOJIBI CO JIbI0M, IIEPBOHAYAIBHO HAXOAUBIIAsCS B Koj0e, paBHa M. B MoMeHT BpeMeH
t1 1€x pacrasi, moaTOMy TeMIleparypa Hadajna pactd. HarpeBy Boasl Maccel M Ha mepBOM HAaKJIOHHOM
yuyacTke rpauka COOTBETCTBYET ypaBHEHHUE:

P(tz _t'l) = ClM (Tl _To) ) (1) (2 0.)
rae P — MomiHoCTh Tema, moAaBoauMast kK kosbe, a To = 0°C — temmeparypa miaBJieHuUs JIba.

W3 rpaduka BUAHO, YTO TOCJIE MOMEHTa BpeMEHM l2 TemiepaTypa Haudana MOHMKAThCs, 3HAYUT
MMEHHO B 3TOT MOMEHT OpOCHIIM MOPLHIO JibAa. Be€ Temo, moaenéHHoe K Ko0Oe Ha ydacTke oT t1 10
t3, MoNIO Ha HArpeB JIbJla 10 HYJIEBOW TEMIIEPATYPHI U HA IIJIABJICHUE 3TON IOPLUH JIbIA:

P(t,-t)=c,m(T,-T)+Am, (2) (46.)
rae M — macca MOpLUH JIbJa, a | — HCKoMas TemrepaTypa.
Ha yuactke oT t3 10 t4 mpoucXoauT HarpeB Bceil 00pa3oBaBIIeics BOJIBL:
P, -t;)=c(m+M)(T,-T,). 3) (26.)
Pasnenus (1) Ha (2) ¥ BBIpa3UB OTHOIICHUE MACC, TOJyYUM

M (t-t)(c,(T-T)+2)

m (tB_tl) Cl(Tl_TO)

Pasnenus (3) Ha (1) 1 BeIpa3uB U3 MOJYYUBIICTOCS BBIPAKEHHS HCKOMYIO TEMIIEPATYPY, OTYUHM:

T=T + A G (ts_tl)(T1_To)(T2 _To)

", 6 (-t -Ty)~(t, - t)(T,~T,)

Wnu, yautsiBas, uro To = 0°C, 3anumem

orBer: T :&—& (L-t)NT, .
C, G (t4 _ta )Tl - (tz _tl)TZ

(2 6.)

®usuka 10 kiaacc, BapuaHT 2

1. Manpuuk Iletst BbIIen U3 qomMa B IIKOJY M IIEN ¢ TAKOW MOCTOSIHHOM CKOPOCTBIO, YTO YCIEBas
MIPUHTH POBHO K HaYaly MepBOro ypoka. [Ipoias TpeTs myTH, OH 0OHApYX K1, 4TO 3a0bLT T0Ma Tee-
¢doH. Bo ckombko pa3 IleTs qomkeH yBEIMUNUTH CBOIO CKOPOCTH MO CPAaBHEHHUIO C MEPBOHAYAITHHOM,
4TOOBI BEPHYTHCS 32 TeIe(OHOM U BOBpPEMsI YCHETh B IIKOTY?

Pemrenne.



[TycTh vo — CKOPOCTh MaJIbuMKa BHAYANE, U — MOCIE MPOXOXKICHUS TPETH yTH, | — paccTosiHue OT

JoMa 210 KoJIbl. Toraa 3ariaHupOBaHHOE BpeMs B IIYTH J0 LIKOJIbI PaBHO

—, 1) (26.)
UO
a paKkTHIecKoe —
I (.
—t—t—, (2) (6 6.)
3v, 3v v
[TpupaBuuBas (1) u (2), HaligEmM
orBeT: — =2 (20.)
UO
2.K oz[HovMy KOHILY TPY>KHHBI MPUKPEIUIEH IPy3 IHIHH- o
ApUUecKoi (hOPMBI, @ KO BTOPOMY KOHITY ITPUBsI3aHa Hepac- AH
TSOKAMAs HUTh, KOTOPas MIEPeKUHYTa Yepe3 OJIOK U 3aKper-
JIeHA Ha JHE MIMPOKOTO COCyJa TaK, YTO IPy3 YaCTHYHO g l
OIylIEH B Boay. biok npunoansnu Ha Beicoty AH. Ha ka- Kk Ah-?
A4
KYIO BBICOTY MpPHITOTHUMETCS TPpy3? ILIOTHOCTH BOIBI P,
KECTKOCTH NMPYKHUHEI K, Tutomans ocHoBanus mumuHaprae- L1 L1 'L 1 |1 |
CKOTO Trpy3a S, yckopeHnue cBo0ogHOro najgenus g. [nor- mw T AT
HOCTB Ipy3a G0JIbIIe MIOTHOCTH BOJIBI. R e PR Wl FRRRRRRT SRR
Pemenue.
[Tpu mogusTHH O710Ka MpyKuHa pacTssHercs Ha 2AH — Ah, (20.)
CrefioBaTebHO, CHJIa YIIPYTOCTH MPYKUHBI M3MEHUTCS Ha
AR, =k (2AH —Ah). Q) (36.)
Ipu sTOM cria ApxuMmena, IeHCTBYIOIIAS Ha TPY3 B BOJIE, H3MEHHUTCS Ha
AF, =pSAhg. (2) (36.)

ITockonbpky cucrema ocTa€Tcst B paBHOBECUH, 3TU U3MEHEHHUsI CUJl paBHBL. [IpupaBHAB mpaBble yacTu

(1) u (2), naitném

2AH

: Ah=——--—.
OTBET 1+ pgS K

(2 6.)



3. TpakTop MOKET TalUTh BOJIOKOM TIpy3, COCAMHEHHBIH C HUM

TpOCcOM (TpOC TapajieseH 0pore), B TOPKY ¢ YIIIOM HaKJIOHA O C

MaKCHMAJIHBIM yCKOpeHHEM ag. C KaKuM MaKCUMAaJIbHBIM YCKO- ao

PEHUEM TPAKTOP MOXKET TALUTh ITOT IPy3 IO TOPU3OHTATEHOMY

yuacTky? Yckopenue cBoOogHoro najgeHus g. Cuutarp, yTo 0b6a J l
Kosieca y Tpakropa Benyue. Koaddunuentsl TpeHus konéc u

rpy3a 0 IOpPO’KHOE MOKPHITHE OJJMHAKOBBI HA HAKIIOHHOM U TOPH-

30HTAJILHOM y4acTKax. BinusHueM Bo3ayxa npeHeOpeys.

Pemenne. O4eBUIHO, YTO MAKCUMAJILHOE YCKOPEHUE MTOJIYUUTCS IPU MAKCUMAJIBHOM CUJIE TSTU TpakK-
TOpa, KOTOPasi HE MOKET IIPEBBILIATH CUILY TPEHHUs, ACHUCTBYIOLIYIO Ha ero kKozieca. [loatomy, npu nsu-
JKEHUU 110 TOPU3OHTAIBHOMY y4acTKy TPaKTOP pa3BUBACT MAKCUMAJIbHYIO CUILY TATH:

F.=pmg, 1) (26.)

rae p1 — Kod(pUIMEHT TPeHUs KOJEC 0 TOPOKHOE MOKPHITHE, M1 — Macca TpakTopa. J1a opmyna
OCTa€TCs CIPABEIIMBOM U B Cilydae, €CJIM CHJIA PEAKLUHU, ACUCTBYIOIIAs HA NIEpEeaHUE U 3aJHUE KO-
néca, HEOJMHAKOBA, T.K. IPH OJUHAKOBOM KOX(P(PUIMEHTE TPEHUs CyMMapHas cuia TpeHHs Oyaer
OIIPENIENIATHCS CYMMAapHON CHIION peakuuu (Ha IepeiHue U 3aJH1e Koyéca).

[Ipu nBUXEHUHU 1O HAKJIOHHOMY YYacCTKy, CHJIA TSITH
F,=unmgcosa. (2) (20.)

Hanumem ypaBHEHMsI NBHXKEHHUS CHCTEMBI «TPAKTOp + IPy3» Ha HAKJIOHHOM M TOPU30HTAIHHOM
y4acTKax:

F,—n,mgcoso—(m +m,)gsina=(m +m,)a,, 3) (26.)
FT_Mzng :(m1+m2)a! (4) (2 0.)
rzae pn2 — Ko3(QQUIUEHT TPEeHus Tpy3a o JOPOKHOE MOKPBITHE, M2 — Macca rpysa.

U3 (1) u (2) cnenyer: F,, =F, cosa. [TogcraBus B 310 paBeHcTBO Fro 13 (3) u Fr u3 (4), Haliném

T

a4
cosa

OTBeT: & = +gtga. (20.)
Ipumeuanue. Takol e OTBET MOKHO ITOJIYYHTh, UCIIONB3Ys OJWHAKOBBIE MACCHI TPY3a U TPAaKTOpa,
YTO HE CJIEAYET U3 YCIOBHS 3a/1aun. Takue 4acTHBIE pelIeH s OLIEHUBATh He Oojiee 4ueM B 8 6auIoB.

4. Tlo xnuHy Maccel M, crosimieM Ha MIEPOXOBATOM IIOJTY, CO- m
CKaJIb3bIBACT Opycok mMacchl M. Omnpenenute, Mpu KaKOM MHUHU- g l

MaJIbHOM KO3 (PHUIMEHTE TPEHUS MEKIY CTOJIOM U KJIMHOM KIIMH u-2 | ™ a
OyZeT TOKOUTHCS. YTOJI HAaKIOHA KIWHA O. TPEHUECM MEXKIYy Trrmmmmmmmmmm

OpYCKOM U KIIMHOM, a TaK)Xe BIMSHUEM BO3JlyXa MPeHeOpedb.
Pemenne.

Co cTopoHbI Tpy3a Ha KJIMH MEPHEeHIUKYISPHO €ro HAaKJIOHHOM MOBEPXHOCTH JAECUCTBYET CUiIa peak-
WU



N, =mgcosa . 1) (20.)

Knun Gynet moKouThCsl, €ClIi TOPU30HTATIbHAS COCTABIIAIONIAs 3TOW CHIIBI HE OyIeT MPeBbIIIaTh MaK-
CUMAaJIbHYIO CUJIY TPEHUS KJIMHA O TOPU30HTAIbHYIO [IOBEPXHOCTD:

N,sina<F_=uN,, (2) (36.)

rae N2 — cuia peakiuu ornopsbl, 1eHCTBYIOIAs Ha KIIMH CO CTOPOHBI TOPU30HTAIBLHON MOBEPXHOCTH.
Jlna naxoxnaenus N2 HamuieM paBeHCTBO CHII, ACMCTBYIOUIMX HAa KJIMH B BEPTUKAJIBHOM HallpaBlie-
HUU:

N, =Mg+ N, cosa. (3) (36.)

[Toacrasus (1) u (3) B (2), Haliném

S mcosa.Sin o
“mcos’a+M

[TosToMy, A1 MUHUMAJIBHOTO 3HAYCHHSI KO PHUIIMEHTA TPEHUS TOTYIUM

coso.sino
OTBET: Mpyjp = (20.)

— +C0S° o
m

®usuka 11 kiacc, Bapuant 2

1. Manpumk cTosis1 Ha Oepery o3zepa y camoil BOJbsI M Opocall KaMHH B 03€po o1 yriioM 15° k ropu-
30HTY. OH 3aMeTHJI, 9TO BOASHBIC KPYTH JOCTUTAIOT €0 HOT uepe3 BpeMsl | mociie najaeHus kamus. K
MaJbYUKY TOAOMIEN OTEIl M TOXKE OPOCHII KaMeHb B 03€p0, HO o yriioM 45° u ¢ BABOE OOJbIIICH
HAYaJIbHOUW CKOPOCTHIO, U€M 3TO JIeiall MalbuuK. Yepes kakoe Bpems 1ociie MaJAeHus KaMHSI, KOTOPBIA
Opocuit oTel, BOJSHBIE KPYTH TOCTUTHYT ero Hor? CUuTarh, 4TO KPYTH MO BOJIE PACIIPOCTPAHSIOTCS C
MOCTOSIHHOM CKOPOCTHI0. POCTOM Malibunka 1 €ro OTIia, a TAK)Ke BIMSHHUEM BO3/1yXa IPeHeOpeyb.

Pemrenne.

KameHb, OpOIIeHHBII MATBYUKOM CO CKOPOCTBIO U MOJ YTJIOM 0. K TOPU30HTY, MAJaeT Ha PACCTOSHUU
2 -
v°sIn 20L/ g ot 6epera. [TockoybKy, BOASIHBIC KPYT'H JOCTUTAIOT Oeper 3a Bpems T, CKOPOCTh UX pac-

IpOCTpaHeHus paBHa v SiN 20L/ (gT). IMycts oTer Gpocul KaMEHb CO CKOPOCThIO U 1O yriaoM o K

ropu3oHTy. Torna, HOCKOJIBKY IO YCIOBHIO 334l CKOPOCTh PACIIPOCTPAHCHHS BOJISHBIX KPYTOB I10-
CTOSIHHA, TIPUPABHUBAS UX BBIPAKEHUS B CIIyUasx OpOCKa MaJIbYMKa U €0 OTIa, TOJTYIUM
v’sin2a _ v'*sin 20/
gT g7

8 6.

3nece T' — uckomoe Bpemsi. Otcroza

2 .
0"\ sin2a’
v ) sin2a



Honcrasus croga v'/v=2, a=15", o' =45, nomyuum

orser: T'=8T. (26.)

2. 'epMeTHYHBIN MWIMHIPUIECKUN COCY MacChl M, BEICOTH H 1
CEUYCHHEM S, HAMTOJTHCHHBINA BO3IYXOM, TJIaBAET B BEPTUKAIIBHOM
MOJIOKEHUU B KUIKOCTH. B HWKHEH 4YacTH cocyla BO3HHUKIIA

TCYb, B PC3YJILTATC UCTO COCY/] 3aHAT HOBOC ITOJIOKCHUC PABHO-

BECHs, OMYCTUBIIUCH Ha BbicoTy Ah. Haiitn HauanmpHOE naBite-
HUE BO3ayXa B cocyne. AtMocdepHoe naBieHue Pa, yckopeHnue

cBoOoHOTO MaeHus g. Temneparypa moCcTOsHHA.

Pemrenne.

3anuieM paBeHCTBO CHJIBI TSYKECTH U CUJIbl ApXUMeaa, AEUCTBYIOIUX Ha TEPMETHUYHBIN COCYI:

mg =pV,,,9 (10.)
r71ie Viorp — 00BEM MOTPYKEHHOM YacTH cocy/a.
3Has ceyeHue KOHTelHepa, HalAEM BBICOTY €T0 MOIPYKEHHOM 4acTh
m
h=—. (1) (26.)
pS

[Tocne Toro, kak cocya OMyCTHJICS, YBEIUYUIACh JIEUCTBYIONIAsl HA HErO cujia Apxumezaa, Kotopas
KOMITCHCHUPOBAJIACh CHJION TsDKECTH TMOMABIIEH BHYTPh COCY/Ia BOABL. DTO O3HAYAET, YTO O0OBEM BO3-
ayxa B cocyje uaMenuiics Ha AhS. O6o3naunM HavaabHOE AaBicHHE B cocye Po. Koneunoe nasienune
B cocyne P« Haiiiém, 3amicaB paBEHCTBO AaBJICHUU BHYTPU M CHAPYXH CTakaHa Ha riryoune h:

P,+pgh=P.. (2) (36.)
3anuiiem 3akoH boina — Mapuotra:
PHS =P.S(H —Ah). (3) (26.)

[Moncranss (1) B (2), a 3atem (2) B (3) u Beipaxas Po, momydanm

otBer: P, = (PA +%j[ —%hj. 26.)

3. JIBa xycouka Mena 3alyCTHIIH 10 JIBIKYIIECHUCS JIEHTE TPaHC-
noptépa, NpuAaB UM OJIMHAKOBYIO HAaYaJIbHYIO CKOPOCTh OTHOCH-
TeIbHO HEMOJBMXKHOTO Habmonarens. [Ipu 3Tom mepBbIid Kyco-
YCK 3aIlyCTUJIN IO HAIMPABJICHUIO ABUXKCHUA JICHTHI, a BTOpOfI —
IMPpOTHUB. Kor;[a MCJIKHM OCTaHOBUJIMCH Ha JICHTC, OKa3aJlOCh, YTO
clle]l, IPpOYEpPUEHHBIH BTOPbIM MeIKOM B N pa3 ajnuHHEe, 4yem

Clie]l, OCTaBJICHHBIN MEPBBIM. BO CKOIBKO pa3 cCKOPOCTh, COO0-
jaeMas MeJjaKkaM, OoJbllie 0 BETUYMHE CKOPOCTH JIEHTHI?

Pemrenne.



ITycThb U — CKOpOCTB JIGHTBI, @ U — HadaJbHas CKOPOCTh MEIIKOB OTHOCHTEIIBHO HEIIOABHUKHOTO
HaOmonarens. B cucreme oTcuéra MBUKYIIEHCS JTEHTH HadyajdbHBIE CKOPOCTH MEPOBOTO U BTOPOTO
MEJIKOB PaBHbI U — U U ¥ + U, COOTBETCTBEHHO. (26.)

3a c4€T CHIIBI TPEHUSI MEJIKH IBUKYTCS PAaBHO3aMEIJICHHO C OMHAKOBBIM YCKOPEHHEM a (YCKOpEHUs
OJIMHAKOBBIE, T.K. OIMHAKOBBIE KO (PUIIMEHTHI TPEHUS MEJIKOB O JICHTY). (26.)

Menku CKONB3SAT MO0 JICHTE, TpoYepUrBas Ha HEl ciell 10 TeX Mop, MOKa HX CKOPOCTh OTHOCUTEIBHO
JICHTHI HE CTaHET paBHOU HyIo0. [1yTH, MpoliieHHbIe EPBBIM U BTOPHIM MEJIOM OTHOCUTEIBHO JICHTHI
TpaHCcopTépa, paBHBI COOTBETCTBEHHO:

Le%, (26.
L= 26)

YuureiBas, 4To, 10 YCIOBUIO, cliel L2, mpoyepyeHHBINH BTOPHIM MenKkoM B N pa3 JyiMHHEe, 4eM Clel
L1, ocTaBneHHBIN NEPBBIM, 3AMUIIEM:

i:(zwu)2 N

2
L (v-u)
Bripa3uB 0Tcr0/1a HICKOMOE OTHOILIEHUE CKOPOCTEMN, MOTYUYUM

\/W+1

oTBeT: < (20.)

U JN -1

4. IInockuil BO3AYIIHBIM KOHJEHCATOP, PAaCCTOSHUE MEXIY IJIacTH-
HaM{ KOTOPOTO PaBHO O, MOJKIIIOYEH K UCTOYHHKY HANpsDKEHHS. 3a-
psia KOHJIEHcaTOpa paBeH (o. BHyTps KOHAEHCATOpa NapauIeIbHO €ro d Q
oOKkJakam, Ha paccTosiHuM a (& < d) OT 0HOM M3 HUX BCTaBUJIU TOH-
KYyI0 IIJJACTUHKY, PABHOMEPHO 3apshkeHHYIo 3apsiaoM Q. Onpenenute
3apsj KOHJEHcATopa (] OCie BCTABKHU IUIACTUHBI.

Pemenue.

[Tomumo mepepacnpezenenus 3apsiaa Mex1y OOKIaJIKaMH

KOHJICHCATOPa, BCTABJICHUE 3apsHKCHHON IUIACTHHBI ITPHUBE- a Ci

A€t (B CHIIy 3aKOHA COXPAaHEHHMs 3apsjia) K TOMY, 4TO TOJ- Q—

HBI 3aps]] CHCTEMbl CTaHET HEHYJIEBBHIM W paBHbIM Q. d/2-a C2

UYroObl MpHBECTH MOJYUYMBIIYIOCS CUCTEMY K OOBIYHOM —Q —
CXEME C HYJIEBBIM IOJIHBIM 3apsi10M, BHECEM JOTIOTHUTEIb- d/2 Cs

HYIO TUIACTHHY C 3apsaaoM —Q B IEHTp KOHAEHcaTopa, yoe- —q

JUBIIKCH, YTO 3TO HE MPUBEAET K IOMOJHUTEILHOMY TIepe-
pacnpeneneHuio 3apsana. JeMcTBUTENbHO, JOMOJIHUTENb-
HBII TIEPEHOC 3apsiaa ¢ OJHOW OOKIIaIKM KOHJEHCATOPa Ha APYTYIO IPUBEN ObI K MU3MEHEHHUIO HaIpsi-
KEHHSI MEXTy OOKIIaJKaMu, KOTOPOE HEOOXOIUMO YeM-TO CKOMIICHCHPOBATh, TaK KaK HANPSKEHUE
MEXTy OOKIagkaMu Hem3MeHHO U paBHO DJIC Oatapen. Mexay TeMm, JOMOJHUTENbHAs TUIACTHHA, B



CHIIy CUMMETPHUH, HE CO3/1aET Pa3HOCTHU MOTEHIIUATIOB (HAMPSHKEHUS) MEXKY PACIIONIOKEHHBIMU CUM-
METPUYHO OTHOCHUTENIbHO He€ 00KIaIkaMHu KOHAEHCATOpa, a 3HAYUT U HE NMPUBEAET K AOMOTHUTEIb-
HOMY IIepepacrpeesIeHUI0 3apsa.

DKBUBAJICHTHAs CXeMa IOJIYYHUBIIEHCS CUCTEMBI U3 TPEX TOCICIOBATEIIBHO COCTUHEHHBIX KOH-
JICHCATOPOB MOKAa3aHa Ha PUCYHKE. 3apsi/ibl HAa MJIACTHHAX KaXJIO0T0 U3 KOHICHCATOPOB MPOTHUBOIO-
JIOXKHBI TIO 3HAKY, IIPU 3TOM CyMMa 3apsAJ0B Ha HWXKHEW IUIacTUHE BepxHero koHxaeHcaropa (Ci) u
BEepXHeH muacTuHe cpeanero konaeHcaropa (Cz) pasua Q. CnemoBaTenbHO, 3apsij CpeHETO KOHICH-
catopa paBeH Q + (. EMKOCTh MCXOTHOTO KoHzeHcaTtopa C; =g, S/a’ (rme S — mIomaaAb IJIACTHUH,

d — paccTosiHEe MeXy HUMH), 8 EMKOCTH TPEX MOTYYHBIINXCS PABHBI

S S S
C1=80§, C2 =80d—, CS ZSOE. (3 6.)

~—a hl

2 2

VuuThIBas, 4TO HANPSDKEHUS HA KOHAEHCATOpax BhIpakarotcs popmysnoit U = g/C, 3amumiem yciaoBue
paBEHCTBA HANPSDKEHUN MEXIYy BHELIHMMM IUIACTUHAMU 10 U IOCJIE BCTABKM BHYTPb 3apsyKEHHBIX
IIJIACTUH (atn HaIPsHKEHUs B oboux CiIy4asix paBHBI SC Oarapen):

0,/C, =0/C, +(Q+0q)/C, +q/C, . HoacraBue croaa NOMyYCHHBIC BBILIE BEIPAKCHHS JUIsSl EMKOCTEH,

MIOJIY4HM:
d d
9,d =ga+(Q+q) E—a +q5. (56.)

OO6muit MHOXHTEIb 1/€;S B IIOCICIHEM PaBEHCTBE COKPAILEH.

BeIpasus orcrona (], oiay4um

OTBeT: (| =0, — (— ——jQ 26.)



