ckopocthio 0,25 r/c TOYTH PaBHOMEPHO IO BCEW MOBEPXHOCTH Mmiapa. VMOHBI COMM O4YeHb OBICTPO
pacrpenensorcs Mo BceMy O0OBeMy BOJBI, NMPOHUKAs MEXAY €€ MOJIEKyJlaMu (TaKk 4TO O0OBEM BOJIBI
MPAKTUYECKH HE YBEIMUYMBAETCS OT 3TOro). Yepes kakoe BpeMs IOCJe Hayalla pacTBOPEHHUS COJM LIap
BCIUIBIBET? I/IBBGCTHO, 4TO BO3AYyX U3 MOJOCTU HC BBIXOAUT BIUJIOTH JO BCIUIBITHSA IIapa.

OtBer Ha Bonpoc: Mopckasi BoJia 3a CYET paCTBOPEHHON CONIM MMeeT 0oJjiee BHICOKYIO MIOTHOCTb. [Ipu
YBEIIMYECHUH TUIOTHOCTH >KUJKOCTU CcHiia ApXHMeAa MpU TOH K€ Ocallke YBEIMYWiIach Obl, U cTana Obl
0oJbIlle CUJIBI TSXKECTH, KOTOpas OCTallach MpekHeH. DTo mpuBerao Obl K HApPYIICHHIO pPaBHOBECHS.
[ToaTomMy Ha camMOM Jielie 0Ccaika YMEHbILAETCS — KOPILYC KOpaliist 4yTh [TOJAHUMAETCS Ha/l BOAOK.

Kpumepuu nposepku:

VYka3zaHo, 4TO MJIOTHOCTh MOPCKOM BOJIbI BBHIIIE, YEM ITPECHOMN 2
YKka3zaHo Ha CBsA3b BEJTUYMHBI CUITBI ApXUMEa C INIOTHOCTHIO HKUIAKOCTH 3
OOBsICHEHO, UTO MU OOJBIIEH MIIOTHOCTH KUJKOCTH /ISl YPAaBHOBEIIUBAHMS TOM K€ CHUJIIBI 2
TSDKECTH HY)KCH MEHBIIHI TOTPYKEHHBIN 00BhEM.

CrienaH mpaBWIBHBIN BBIBOJ 00 YMEHBIIICHUH OCAJIKH 3
BCEI'O 10

Pemenne 3agaum: 3a cuer pacTBOpeHHMs Macca miapa (a BMecTe C HEH M CHia TSDKECTH) Oyner
yMmenbimatees: M(t)=my —q-t. 3mece q=0,25r/c. O0bemM mapa ToXe yMEHbIIaeTcs (Tak Kak Jo

BCKPBITHA IOJOCTH M3 HIapa YXOJUT TOJIBKO COJIb, TO YGI)IJII) MacCChI JICTKO INECPECUUTHIBACTCS B Y6BIJH)

oovema) V(i) =V, —ﬂ~t, a IUIOTHOCTh OKpYXKalolleld ero JKUAKOCTH pPacTeT MO 3aKOHY

-2,5V, +qt 2
p(t) :M: Lo +—qt. [[lap ©HayHeT BCIUIBIBaTH IIOCJAE TOrO, Kak cwia Apxumena
2,5V, 5V,

CPaBHSIETCS C CHIION TSXKECTH:

2q q
Vo P
2q y , 5 1
BBenem nepeMenHyro Z=——t, mud KOTOpPOW NONYy4YaeTcss ypaBHEHHE Z° — E 7+ E =0. BriObupas
Mo

. 1
MEHBIINI KOpeHb (TIepBOE BHIPABHUBAHME CUJI ApXUMeEIa U TSDKECTH) Z = 7 HaXOJIUM:

t

_5(G-v13) ‘8‘/5) Mo _ 697c.

q
5(5—+/13) my.
8 q

OrtBer: ap HaYHET BCILIBIBATH Yepes3 Bpems t = ~697c.

Kpumepuu npoeepku:

3amnycaH 3aKOH U3MEHCHUS MACCHI IIapuKa

HOJ'IyLICH 3aKOH M3MEHEHUS 00beMa IapuKa

HOJ'Iy‘-IeH 3aKOH U3MCHCHUA INJIIOTHOCTH XKUJIKOCTH

WWIN |-

VYKka3zaHo, yTO IIap HA4YHET BCIUIBIBATH MOCIE TOTrO, Kak cuia Apxumena CpaBHSETCA C
CUJIOU TSKECTH

w

3ammcaHo YpaBHCHUC IJIs1 OTIPCACIICHHUA MOMCHTA Hadajlda BCIUIBITUSA

[TosryueH npaBUIBHBIN OTBET (YHCIIO) 3

BCET'O 15

BUNET Ne 07 (9 knaccbi): BO3MOXKHbDIE PELLEHMA U KPUTEPUU NMPOBEPKU

3ananmue 1:

Bonpoc: OgHoponHbli CTepKeHb JUIMHBI L MOJBEIIeH TOPU30HTAJIBHO HA TPEX OJMHAKOBBIX JIETKHX
MPAaKTUYECKH HEPACTSKUMBIX HUTSAX, OJHA U3 KOTOPBIX («IIepBasi») NpHUKpEIUIeHa K CTEepPKHIO Ha
paccrosiHuu L/4 oT ero neBOro KOHIA, BTOpas MPUKPEIUIEHA K CEPeIMHE CTEPXHS, a TPEeThs — Ha
paccrostHuu L/3 oT mpaBoro koHia. B coctostHun paBHOBECHS BCE TPH HUTHU NMPAKTHUECKU BEPTHKAIBHBI.
Bo ckobKO pa3 OTIMYaIOTCS CUIIBI HATSHKEHUS TPEThEW M IEPBOM HUTHU B 3TOM COCTOSIHUU?



3apaua: B 3a3ope mmpuboii D = 60 cm Mexnmy IByMs BepTUKAIbHBIMH
NOBEPXHOCTSMH M3  TBEPAOrO  IUIACTHKA  «BaKIUHWINY»  OJHOPOIHBIN
METaJUTMYECKHUI CTep)KeHb JUTMHOU L = 75 cM, pacmoiokuB €ro B BEpTUKATHHOU
iockocTd. K crepkHio He06X0IMMO MOJIBECUTD HA JIETKOW HUTH IPy3 C MacCOH,
paBHOM TOJOBHUHE MAacChl CTepXKHs. M3BecTHO, uTO AedopMaiiu CTEHOK 3a30pa
U CTEP)KHS MOXKHO CUMTATh MaJbIMH, a Ae(QOpMaluu CTEPKHS — MPAKTUYECKH
MPOJOJIBHBIMUA (TO €CTh CTEP)KEHb HE HM3rH0acTcs, M CWja YIPYroCTH HalpaBlieHa BJIOJb €r0 OCH).
Bennunna 3ot cuibl B K = 10/3 pasa Gosblie neiicTBYIOIIEH Ha CTEPKeHb CHITBI TshKecTH. KoadduuuneHt
TPEHHUST MEXIy KOHI[AMH CTEP)KHS C CTEHKaMH 3a30pa MOXHO CUMTaTh O4eHb Onm3kuM K 1. Ha kakom
PacCTOSIHUU X OT «IIpaBoii» (10 pUCYHKY) CTEHKH 3a30pa JIOJIKHA HAXOAUTHCS TOUKA MPUKPEIUICHUS] HUTH,
9TOOBI ITOCIIE MTOABEIIMBAHUS TPYy3a CTEPIKEHb yIepxKalcs B 3a30pe?

OtBer Ha Bonpoc: B cocTossHuM paBHOBeCUSl CyMMa MOMEHTOB JEHCTBYIOIIMX HAa CTEP)KEHb CUJI paBHA
Hyir0. Eciii 3anuchiBaTh €ro OTHOCUTENBHO LIEHTPA MAcC CTEPXKHs (Tak Kak CTep>KeHb OJHOPOJEH, TO OH
COBIIAJIAET C €0 CEPEAMHOM), TO B 3TO YpaBHEHUE HE BOMIYT CHJIAa TSKECTH U CUJla HATSXKEHUS BTOPOU
HUTH, UMEIOIME HYJIEBbIE IUICYM OTHOCHUTENBHO 3TOM Touku. M3 ycinoBue 5CHO, YTO IUIEYM CHII
HATSHKCHUS TICPBOM M TpeTheil HuTH paBHbl L/4 u L/6 cooTBercTBeHHO. [ToTOMY yCIIOBHE MOMEHTOB JIacT:

L L .
le =T, s = T; =15-T,. Urak, cuia HaTsKEHUS TPETbed B IONTOpA pa3a OONblIe CHUIIbI HATSKECHUS

IIEPBON HUTH.
Kpumepuu nposepxu:

YKa3aHo, 4TO CyMMapHbIli MOMEHT CUJI PABEH HYIIIO 1
[IpaBuibHO 3amucaHbl CIEAYIOLUIME U3 YCIOBUM PaBHOBECHUs YpPAaBHEHUS, IMO3BOJISIOLIUE 3
HAalTH MCKOMOE OTHOLIEHUE CUJI HATSDKCHMS

OTH ypaBHEHMs CBEIEHBl K OJHOMY YpaBHEHHUIO 1 cBsi3u 11 U T3 (ecau ypaBHEHHE 3

MOMCHTOB 3aIllMCaHO OTHOCUTCIIBHO I_[M CTCPIKHA, U OJHOI'O 3TOTO YpaBHCHHA XBATACT JIA
aHajan3a 3TOH CBA3H, TO 3TH 0aJIIbl CTaBATCS aBTOMaTI/I‘leCKI/I)

JlaH npaBUIIBHBIN OTBET 3

BCETI'O 10

Pemenne 3agaun: Crep>keHb NOKOUTCS O] IEUCTBUEM CUJIBI TSKECTH, CUJIbI HATSHKEHUSI HUTH (paBHOM
BECy I'py3a) U CHJI, JEHCTBYIOIIMX CO CTOPOHBI CTEHOK 3a30pa. YTOJI HAaKJIOHA CTEP)KHSA K TOPU30HTAIH

D 4 . 3
oTpeeNsIeTcss U3 yciuoBus COS(x) = I Oro o3Hauaer, uto SiN(a) = c

3 .
n tg(a) =—. KpOMe TOro, sACHO, YTO CHJIBI HOPMAJIbHBIX PCAKIMU CTCHOK
4

YPaBHOBEUIMBAIOT TEPHEHAUKYISPHYIO CTEHKAaM COCTAaBJISIOUIYI0 CHJIBI
yrnpyroctu crepxxkasi N = F - Cos(«). YcnoBue paBHOBECHS CHIT B TPOESKIIMU

3
Ha BepTHKalIbHYIO och jaer F., +F ., =(M +m)g =§Mg , @ IPaBWIO MOMEHTOB IIPUBOIUT K

ypaBuenuo N - D-tg(a) + Mg % + % g - X—Fpp D =0, u3 koroporo Haxoxum

. M X M X .
Fropz = F -sm(a)+7g[1+5j u Fooy :Tg( —Bj— F-sin(a).

8
Orpannuenus Ha BenuduHy cuibl Tpenus | Foo [< uN = uF -cos(a) = 3 Mg sBasercst Goyiee KECTKUM

JJIA CHUJIBI TpeHI/Iﬂ, ﬂeﬁCTByIOHleﬁ Ha HIKHUHN KOHEQ CTep>KH}I:
oMg+MI(1, X1 By = x<ip.
2" D) 3 3

OrTBeT: TOUKa MojBeca rpy3a J0HKHA HAaXOJUTHCS HE Jjajiee TPETU HMIMPUHBI 3a30pa OT JIEBOU CTEHKHU.

Kpumepuu nposepku:

OrnpeziesieHo 3HaUYCHUE yTila HAKJIOHA CTEP)KHSA (depe3 TPUTOHOMETPUUYECKHUE (PYHKITHN)

VYka3aHo (MCIoNb3yeTCs B PEIICHNH ), YTO CHJIbI HOpMaibHO# peakiun N = F - cos(«)

HpaBI/IJ'IBHO 3aIlIMCaHO YCJIOBUC PABHOBCCHUS CHUJI B ITPOCKIMU HA BEPTUKAJIbHYIO OCh

WININ|F-

[TpaBriIbHO 3anTMCaHO ypaBHEHUE YCIOBUS PAaBHOBECHS] MOMEHTOB




OmnpeneneHo (UCMoNb3yeTCsl B PELIEHHM), YTO U3 YCJIOBUI Ha BEIMYMHY CHIIBI TPEHUS 2
0oJ1ee )KECTKUM SIBJISIETCS Ul CHIIBI TPEHHUS, ISHCTBYIOIIEH Ha HUKHUN KOHEI[ CTePKHS

3anucaHo NPaBUJIBHOE YPABHEHHUE 3TOTO YCIOBHS 2
M3 ycroBus Ha BEIMYMHY CHJIBI TPEHUS ONIPENEISCTCS OTPAaHUYCHHE Ha X 1
[TonyyeH npaBUIIbHBIN OTBET 2
BCEI'O 15
3ananue 2:

Bonpoc: MoxHo 1 chenare Tak, 4yTo BoAa Ipu TeMmmeparype — 2°C Obuia B JKHJIKOM COCTOSIHUM?
[Ipemnoxute XoTss Obl OAWMH CHOCOO W TMPHUBEIUTE apPryMEHTHI, JOKA3bIBAIOIIME BO3MOXKHOCTHh €r0
IIPAaKTHUYECKON peaIn3aluu.

3amava: YTpamMOOBaHHBINA MOKPBIN CHET COCTOMT TOJILKO M3 KHIKOH BOJBI U JISASHBIX KPUCTAUIOB, HAXOISIIUXCS B
paBHOBeCHH (B «PBIXJIOM» MOTYT OBITh TAaKXKe My3bIphKH BO3ayXa). [IycTh y HAac B 3aKpBITON KacTprojie ecTh 1 JuTp
yTpaMOOBaHHOTO MOKPOTO CHETa MPH HOPMaJIbHOM aTMoc(epHOM HaBieHWH. Macca storo cHera paBHa M = 950 r.
Kakoe MUHHUMAJIbHOE KOJIMYECTBO TEILIOTH HEOOXOAMMO Ul HArpesa 3Toi mopiuuu Bemectsa 10 50°C? Cuuraiirte,
9TO yAelbHas TEIUIOEMKOCTh BOMbI paBHA C = 4,2 JIx/(r-°C), ynenpHas TerwioTa riasieHus apaa 4 = 340

N 3 3
JIK/T, IIOTHOCTB KUAKOH BOIBI po = 1 T/cM”, mmoTHOCTH Jibaa p = 0,9 r/cm”.

OtBer Ha Bompoc: Jla, 370 Bo3MoxHO. Hambosee 4acTo MCHONB3yeMBbIid CIIOCOO — «IIOCOJUTH)» BOJLY.
Honbl pacTBOPEHHOW COMM M3MEHSIOT CBSI3U MEXAY MOJIEKYJIaMH BOJBI U BMECTE€ C HUMU H3MEHSIOT
TeMIeparypy 3amep3aHus. B KkauecTBe aprymMeHTOB, JOKa3bIBAIOIIMX BO3MOXKHOCTh MPAKTHUUECKOU
peaiM3ali METOa, MOXKHO YIMOMSHYTh IIMPOKOE MPUMEHEHHE aHTHOOJICJICHUTENeH Ha Ooporax u B
aBHALlMM, WIA U3BECTHBIM OIBIT C PUMEP3aHUEM KACTPIOJIU, B KOTOPOM pa3MEIIMBAIA COJb C MOKPBIM
cHeroM. MOXHO TaKk)ke M3MEHUTh BHEITHEE JaBlIEHUE, HO 3TOT CIOCO0 TOPa3io CIOKHEE C TOUKHU 3PCHHUS
peain3anmi.

Kpumepuu nposepxu:

YTBepKAAeTCs] BO3MOKHOCTD BBIIIOJHEHUS TAKOTO «3aJIaHUSI 2
IIpuBeeH KOHKPETHBIN IIPUMED 4
IIpuBeneH aprymeHTalus CBOM TOUYKU 3pEHUS. 4
BCEI'O 10

Pemenne 3amaum: Ilockonbky B HayalnbHOM CMECH BOJAAa U Jie[ HAXOAWJIUCh B PaBHOBECHM IpU
HOpMaJIbHOM aTMOC(EepHOM JIaBIEHUH, TO TeMieparypa cMmecu paBHsiaace 0°C. B mporecce
yTpaMOOBBIBaHHMSI MOKpPOT'O CHETa W3 HEero BBITECHWJIM BO3AYX, M OCTaJach CMECh BOJBI (Maccol M) u

. M-m m
nensHbIx KpuctamwioB (Maccor M —m). [Toatomy V = ——— + — . BrIpakaem u3 3TOr0 COOTHOIICHUS

P Po
Maccy BOABI: M= A(M —pV)=500T u maccy mpia M —m= L(pOV ~M)=450 r. [lns
Po—P Po—P
HarpeBa cMmecH 10 50°C Hy)KHO pacIulaBUTh BECh JIEJl M HarpeTh BCIO BOJY JIO0 3TOW TemmepaTypsl. [l

3TOTO MOTPEOYETCs KOJIMYECTBO TETUIOTHI Q = A (p vV -M )+ CM (t —t,) = 352,5 x/[x.

Po —

. Ap

OtBer: Q= —"—(pV —M)+CcM (t —t,) = 352,5kJTx.
Po~

Kpumepuu npoeepku:
VYkazaHo (Mcronb3yeTcs B pelIeHNH), YTO HadalibHas Temneparypa pasHa 0°C 1
VYkazaHo (MCHOJB3YeTCsl B PELICHHH), YTO 00BeM YTpaMOOBAaHHOI'O CHETa paBEeH CyMMe 2
00BEMOB BOJIBI U JbJa
3anucaHo /1Ba HE3aBUCUMBIX YPAaBHEHHUS Ul ONPEIEIICHUS] MAacC BOJIbI U JIbJIa B CMECH 1+1=2
Haiigens! Macchbl BOABI U JIbJA B CMECH 2+2=4
VYkazaHo (MCIONB3yeTCss B pEIIEHWH), YTO B TMPOIECCe HarpeBa JieJ HeoOXoIuMo 1
MOJIHOCTHIO PACTOIUTH
IIpaBuibHO 3ancano ypaBHeHue Th i HarpeBa cMecu 10 HY»KHOM TeMIIEpaTyphl 3
[TonydeH npaBUIIBbHBINA YUCICHHBIA OTBET 2
BCEI'O 15




3ananue 3:

Bomnpoc: Kak makcuMansHasi CKOPOCTh, 10 KOTOPOH MOKET pa3oTHATHCS aBTOMOOWIIEL 110 TOPU30HTATILHOM J0pore,
3aBHCHT OT MaKCHMAaJIbHOW IOJE3HOH MOIIHOCTH €ro JBHraTeis, €CIM ero Kojeca MpU ABWKCHHUH C ITOH
CKOPOCTBIO HE TIPOCKalb3bIBAIOT, a BEJIMYMHA JCHCTBYIOIICH HAa HEro CHJIBI CONPOTUBICHUS BO3IyXa
MIPOTOPITHOHATIBHA KBAIPaTy CKOPOCTH aBTOMOOWIISI OTHOCUTENHHO AoporH (BeTpa HeT)? OTBeT 00BSCHUTD.
3agaua: [ToTHONPUBOIHON aBTOMOOMIIL ¢ HEUTPAIBHBIM A3POJMHAMUYECKUM MpoduieM (IPU €ro JABMKEHUH
OOTEKaroIMii TTOTOK BO3/IyXa HE CO37aeT HU NPWKUMHOW, HU MOIBEMHOW CHJIBI) Pa3rOHACTCS IO MHPSMOM
ropu3oHTaj bHOU gopore. [Ipy mepBOM pa3roHe MOIIHOCTb, NIEpeaaBacMasl JABUraTeIeM Ha BAJIbl BEAYIIMX
KOJIEC, IIJIaBHA pOCTa, JOoCTUTas 3HaueHus 25 kBT. [Ipu 3TOM MakcuManbHas CKOPOCTb, JOCTUTHYTAs IIPU
JOCTATOYHO JUTUTEILHOM pasrone, cocrapmia 80 km/dac. Bo Bpemsi BTOporo pasroHa MOIIHOCTh POCa JI0
43,2 kBT, 1 MakcMMallbHas CKOpPOCTh Bo3pociia 0 96 kM/dac. B Tperuii pas, nmpu MakcHMalbHOMN
MomrHocTH 53 kBT, MakcuManbHas CKOpPOCTh cTaja paBHa 99 km/ygac. V3BeCTHO, 4TO BeTMYMHA
JeCTBYIOIEH Ha aBTOMOOWIIb CHJIBI CONMPOTUBIICHHUS BO3/lyXa pacTeT MPOIOPLHUOHAIBHO KBaJApaTy ero
ckopocTH. Kakoli cTaHeT MakcuMasbHasi CKOPOCTh aBTOMOOMJIS IPU YBEIUYEHUH MolHOCTH 10 60 kBT?
Jliia mocneaHero 3HaueHus MomHocTH Haiaute (B mpoueHTax) KII/I ucnonbs3oBanus paboThl 1BUTATENs
MIPU JIBXKCHUH ¢ MaKCUMAaJIbHOM CKOPOCTBIO (TO €CTh JIOJIK0 MOIIHOCTH, PACXOIyeMYI0 Ha KOMIICHCALIUIO
MOTEPh, CBI3aHHBIX C CUJION COMPOTHUBIICHUS BO3yXa).

OtBer Ha Bonpoc: Eciu xosieca HE IPOCKAIB3bIBAIOT, TO BCS paboTa JABUraTels B PEKUME JIBHXKEHUS C
MaKCUMaJIbHOM yCTaHOBUBIIEHCSA CKOPOCTHIO MJIET Ha KOMIICHCAIIUIO IIOTEPh, CBA3aHHBIX C pabOTOI CHUJIIbI

CONPOTHBIIEHHS BO3ayXa F (BemMumHA KOTOPOH 110 YCIOBHIO MOXKET OBITh 3amucaHa B Bujae Fo =K -V2).

3naunt, P-At=F. -As=k V2 .v-At= P =k-v3. Ecim a’pOIMHAMUKa Ky30Ba aBTOMOOUIIS HEU3MEHHA,

TO TMpH YBEIMYEHUH MAKCUMaJIbHOW MOIIHOCTH OyJIeT pacTM M MaKCUMallbHas CKOpPOCTh —
MPONIOPIIMOHATIFHO KOPHIO KyOMYECKOMY M3 MOIIHOCTH.

Kpumepuu nposepxu:

yK%aHO, 4YTO B OTCYTCTBUC NPOCKAJIb3bIBAHUSA BCA pa60Ta ABUTaTCIIA B PCIKUME JIBUKCHUA 3
C MaKCUMaJIbHOHM YCTaHOBMBIICHCS] CKOPOCTBHIO UAET Ha KOMIICHCAIIMIO MOTEPh, CBSI3aHHBIX
C paboTO# CHUJIBI COMPOTHUBIIEHUS BO3yXa

Ha 6a3ze ycnoBus ykaszano, uro F- =K V2 2
IMokasaHo, uto P =k-v3 3
Crenan mpaBUIBLHBIN UTOTOBBIN BBIBOJT 2
BCEI'O 10

Pemenue 3agaum: Iloka Kojeca He MMPOCKaJIb3bIBAOT, CKOPOCTH JOJIKHA PACTH IMTPOIMOPIHUOHAIBHO KOPHIO
Ky6I/I‘-IeCKOMy U3 MOIIHOCTH. HpOBepI/IM 9TO:

3 3
432 =1,728=(12)° = 96 , HO 53 _ 2,52 # Y
25 80 25 80
3Ha‘-II/IT, HpI/I HepBBIX ABYX 3HAYCHHUAX MOIIIHOCTHU HpI/I JBUXXCHUU C MaKCHMaﬂbHOﬁ CKOpOCTBIO KOJIeCa HE
MMpOCKaJIb3bIBalIU, a IMPU TPETBEM YIKC NPOCKAIb3bIBAIN. HpI/I ABWIKCHUU B PCKUMC IMPOCKAIb3bIBAHUSA
4“mg

KOJTEC MAaKCHMAIbHAs CKOPOCTh ONpenesercs GamancoM cwr: umg=K-vZ =v, . = EaE U He

3aBUCUT OT MoIMHOCTH. [losTomy mpu chemyromem 3HadeHnu MorHocTH (60 kBT) MakcumanbHas

CKOPOCTh OCTaHETCS MPEXHEH, To ecTh paBHOH Ve = 99 kM/4ac.

Haiinem momuocTh Pc, mpu KOTOpOI Mpou30LIeN Nepexol U3 pekuMa JBHKEHUs 0e3 MPOCKalb3bIBaHUS

KoJec B PEeKUM C TPOCKaJdb3bIBAaHHMEM. JTa  MOIIHOCTh  OINpEAENseTcs U3  ypaBHEHHUSA
3 3

PC VC 99 )

—=|—| =P, =|—| P, #47,38xBrt. Tak xak npu pocTe pacxo1yeMoil MOIIHOCTH CKOPOCTb PACTH

P v ¢ 180

HC 6YJICT, TO U MOIIHOCTB, pacxoayeMass Ha KOMIICHCALIUIO TTOTCPb, CBA3AHHLIX C CHIION COIIPOTUBJICHUA

P
BO3/IyXa, MEHAThCS He OyneT. [loaTroMy rickomas 1ons 77 = FC ~0,79.

OtBer: ipu P = 60 kBt MakcumanpHast ckopocTh 99 KM/4ac, W JIOJISI MOIIHOCTH, pacxojayemasi Ha
KOMIICHCAIIUIO MTOTEPb, CBSI3aHHBIX C CUJION CONMPOTHUBIICHUS BO3yXa, paBHA IpUMEPHO 79 %.

Kpumepuu nposepku:



YCTaHOBJ'IeHO, 4TO MOpH IMEPBBIX [ABYX S3HAYCHUAX MOMOIHOCTH IIpHU ABMXCHHUU C 3
MaKCHMaJIbHOM CKOPOCTBHIO KOJICCA HC TPOCKAJIb3bIBAJIN

OOGHapy»XeHO, YTO MPU TPETHEM 3HAYCHUH MOITHOCTH KOJIeCa Y)KE MPOCKATb3bIBAIH 2
CnenaH BBIBOJI, YTO MaKCHUMAaJIbHAsI CKOPOCTh OCTAHETCS MPEKHEH, TO €CTh paBHOH Ve = 99 2
KM/4ac

OmnpezencHa «rodka nepexoa» Mexay pexxkumamu (Pe) 3
VYkazaHo, 4TO P MOBBIIEHUH MOITHOCTH 32 «TOYKY MEPEX0a» MOIIHOCTb, pacxoryemast 3

Ha KOMIICHCAIIUIO TOTEPh, CBA3AHHBIX C CHUJIOHW COMPOTHUBIICHHS BO3/1yXa, MEHSTHCS HE
oyner

Ilony4yeH npaBuIbHBIN OTBET IS 7] 2
BCEI'O 15
3ananmue 4:

Bomnpoc: Y aByx J1aMIl 0IMHAaKOBbIE HOMUHAIbHBIE MOUTHOCTH, HO IIPH 3TOM HOMUHAJIBHOE HAINPSIKEHHE Y
NepBoi B /iBa pa3a Oouibllie, YeM Yy BTOpOil. BO CKOJBKO pa3 OTAMYAIOTCS COMPOTHUBJICHUS JaMmIl MPHU
paboTe Kax/10il B CBOEM HOMHHAIILHOM pexXume?

3agaua: [lIkonbHUKM pelIMiid K MPa3JHUYHOMY BEUEpy YKPACHUTh KBaJpaTHBIM 3ay rupiasHaamu usz 140
namn. Ilo miany HY>XHO OBIJIO COEAUHUTH 6 TUPNSHI: YeThipe — no 20 jamm — 1o 3 i
nepuMeTpy 3ana u ase — 1o 30 jamn — no ero guaroHaiasM. [lutanue Bcex THPIISHI

HY)KHO OBLJIO clienaTb OT OJHOTO0 HMCTOYHHMKA, KOTOPBIA INpH JHO00W Harpyske ® @ o)
co3laBayl Ha cBoMxX kiemMmax HampspkeHne U = 96 B (mo cxeme, moka3aHHOH Ha
pucynke). Ilpu sTom BaxHO ObUIO M00UTHCSA, 4yTOOBI Bce 140 mamm cBEeTHUIIH 6
OJIMHAKOBO. B pacnopsbkeHUH MIKOIBHUKOB OBLJI0O MHOTO JiamIl ¢ ouHakoBbiMUA KIT/] Uly
U OJMHAKOBBIMH HOMHHAIBHBIMH MOIIHOCTSIMH, PAaCCUMTAHHBIX Ha pa3HbIE I
HOMUHAJIbHBIC HANPSDKEHHsI, U OKa3aJoCh, YTO HEOOXOMUMBIH Habop jamm y HuX ecth. Omnpenenure,
KaKOBBI JIOJDKHBI ObITh HOMUHAJIbHBIC HAMPSIKEHUS JIaMI B 3TOM Ha0Ope M CKOJBKO JIaMIl KaKJ0ro TUMa
HYXXKHO HCIIOJIb30BaTh. Kaxxiasi TUpisHAa COCTOUT M3 JaMIl OJMHAKOBOTO THIMA, M B «CHMMETPUYHBIX)»
napax rupisgHa (2 u 5, 3 u 4) namnbl Toke OAMHAKOBBL. CONPOTHUBICHHE COEIMHUTENBHBIX MPOBOJIOB
peHeOpeKUMOo Mallo.

Tk

OTtBer Ha BOIIPOC: MoOIIHOCTB HOTpe6J'IeHI/I$I JIJaMIIbI MOKHO 3aIlliuCaTb YCPE3 HAIMPSAKCHUEC U

2 2
U U .
COIIPOTUBJICHUC: P= ? =R= ? . COOTBETCTBEHHO COOTHOIICHHUC COIIPOTUBJICHUU
2
R, u,| A 1 .
paccMaTpruBaACMBbIX JIaMII B HOMUHAJIbHOM PCKHUME R_ = U_ P_ =—. 3Ha‘~H/IT, COIIPOTUBJICHHUEC BTOPOU
1 1 2

JaMIibl B 4 pa3a MEHbIIIE, 4YeM Y TIEPBOM.

Kpumepuu nposepku:

3anucana ¢hopmyra s MOIITHOCTH MOTPEOJICHUS JTaMITbI 3
13 Hee BBIpa)kKeHO CONPOTHBIICHHE JIAMITBI B HOMHHAIILHOM PEKHME 2
[Tonmyyena ¢opmyna it COOTHOIIEHUS] CONPOTUBICHUN 2
[Tony4yeH npaBUIIBHBII OTBET 3
BCEI'O 10

Pemenue 3aJaum: HCHO, 4YTO JIaMIIbl TUPJIAHOBI 1 JOJIDKHBI ObITh MMETh HOMHUHAJIBLHOE HAIps>KCHUEC

U . U .
Ul = % = 4,8 B. HyCTL IIOTCHOHMAI IOJOXHUTCIbHOU KIICMMbI MCTOYHHMKA PaBCH + —, OTPpULATCIBHOU

U
_E’ a @ — TNOTCHHHAJI Yy3JIa CXEMbI, B KOTOPOM COCHAUHAIOTCA TUPJIAHIbL 2,3 u 6. Torma nmoreHmuan

«CHMMETPHYHOTO» IO OTHOIIEHUIO K HeMy y3la paBeH —@. O0o3HauuM P MOIIHOCTH, MOTpebIseMyro
moboi nmammoit. Torma cwima Toka dyepes TUpISHAY 2 ompenensiercs u3 3akoHa Jlxoynsa-JIeHma kak

20P
OTHOLICHHE NOTPeOIsIeMOl MOIIHOCTH K HANpsDKeHHI0, W OoHa paBHa |, =————— . AHaJIOTHYHO
U/2—¢
30P 20P
3 ¢ = —— . YpaBHEHHE HEMIPEPHIBHOCTH TOKA [UIS y371a C TIOTEHIIHAIOM ¢ JIACT:

:—’a
U/2+¢ 2¢



20P 30P  20P , U Uu? u

L,=l+1; = = + >0 ——p——=0=>¢p=—.
2= BT T g Ul2+e 20 7 127 =%
Tenepn JIETKO HaXOIUM: U, =U; =U—/4 =H =128, U,=U, =3U—/4 =£ =2,4B,
20 80 30 40
u/2 U
6 =E=E=2,4B. Jnst tupnsiHabpl 6 HY)KHBI TaKUE %Ke JaMIIbl, KaK Juist 3 u 4.

OtBer: HyxHo 20 namn ¢ HomuHanom 4,8 B — st rupnsuael 1, 80 nmamn ¢ HomuHaiioM 2,4 B — s
rupisaaa 3,4 u 6, u 40 namn ¢ HomuHanoM 1,2 B — it rupistag 2 u 5.

Kpumepuu nposepku:

YureHa CUMMETpHs CXeMBbI (U1l TOTEHIIMAIOB Y3JI0B MIIU JJIsl CHJI TOKOB) 2

Omnpeneneno U, 1

3amnucaHbl COOTHOLICHUA, CBA3BIBAOIIHUEC CUJIBI TOKA B TPEX HC3aBHCHMBLIX THPJIAHAAX U 3x2=6
IMOTCHIMAJIbI Y3JI0B

Bce cooTHOIIEHNS CBEIEHBI K OJTHOMY YPaBHEHHMIO JJIsl OJIHOW HEU3BECTHOM 2
Ompenenenst U, (mm Ug), U; (mm U, ) u Uy 3x1=3
JlaH npaBuIIBHBIN OTBET 1
BCEI'O 15

BUET Ne 04 (10 knaccbi): BO3MOXHbIE PELUEHUA U KPUTEPUU NPOBEPKU

3aganmue 1:

Bonpoc: OgHopoaHBIN CTEp)KEHb IIWHBI L TOJBEIIeH TOPU30HTAIBLHO HAa TPEX OJMHAKOBBIX JIETKHX
MIPaKTUYECKH HEPACTSKUMBIX HUTAX, OJHA U3 KOTOPBIX («IIe€pBasi») MNPUKPEIUIEHa K CTEP)KHIO Ha
paccrosiuuu L/4 oT ero neBOro KOHIA, BTOpas MPUKPEIUIEHAa K CEPeAMHE CTEPXHs, a TPEeThbs — Ha
paccrosinuu L/3 ot nmpaBoro koHna. B cocTossHuM paBHOBECHS BCE TPU HUTH MPAKTUUYECKH BEPTHKAJIbHBI.
Bo ckonbko pa3 oTan4daloTCs CUITbl HATSKEHUS TPEThel U MepBO HUTU B ’TOM COCTOSTHUU?

3agauya: B 3a3ope mmpuaOoit D = 60 cM Mexmy AByMS BEpPTHKAJIbHBIMHU ?1
NOBEPXHOCTAMU M3  TBEPIOT0  IUIACTHKA  <«GAaKIMHWIN»  OJHOPOIHBIN

MeTaJlIM4eckuii ctepxkeHb JMHOM L = 75 cm. K crepxHio HeoOxoaumo
IIOJIBECUTH HAa JIETKOM HUTU IPy3 C Maccoi, paBHOM IIOJOBMHE MACChl CTEP)KHS.
N3BecTHO, uTO NedopManiiy CTEHOK 3a30pa U CTEP>KHS MOKHO CUMTATh MajbIMHU,
a eopMallvi CTEP>KHS — MPAKTHUUECKU IMPOJOIBbHBIMU (TO €CTh CTEP’KEHb HE
U3rubaeTcs, U CUJia yIpyrocTH HampaBiieHa BJIOJb ero ocu). BemuumHa stoii cuibl B K = 10/3 pasa
Oosble JecTBYyIOMEH Ha CTep)keHb CUiIbl TshKecTH. KoadduumeHT TpeHuss Mexn1y KOHIIaMH CTepPXKHS C
CTEHKaMH 3a30pa MOKHO CUMTaTh OYeHb OJIM3KUM K 1. Ha KkakoM paccTosiHUM X OT «J1€BO» (110 pUCYHKY)
CTEHKM 3a30pa JIOJDKHA HAaXOJHUTHCA TOYKA MPUKPEIUICHUS HHUTH, YTOOBI IMOCIE MOJBEIIMBAHUS TIpy3a
CTEpKEHb yAepKaycs B 3a30pe?

OtBer Ha Bonpoc: B cocTossHuM paBHOBECUS CyMMa MOMEHTOB JEHCTBYIOIIMX HAa CTEP)KEHb CUJI paBHA
Hymto. Ecian 3anuchiBaTh €ro OTHOCUTENBHO IIEHTPA MacC CTEPXKHS (TaK KaK CTEp>KEHb OAHOPOJEH, TO OH
COBIIAJIAET C €0 CEPEAMHOM), TO B 3TO YpaBHEHUE HE BOMIYT CHJIA TSKECTH M CUJIa HATSXKEHUS BTOPOU
HUTH, UMEIOIIME HYJIEBbIE IUIEUYM OTHOCUTENIBHO A3TOW TOUKH. M3 ycioBue SCHO, YTO TMJIEYM CHJI
HATsDKCHUS TIEPBOM M TpeTheil HUTH paBHbI L/4 n L/6 cooTBercTBeHHO. [ToTOMY yCIOoBHE MOMEHTOB JIacT:

L L .
le =T, s = T; =15-T,. Urak, cuia HaTsKEHUS TPETbeH B IONTOpA pa3a OONbIIE CHIBI HATSKCHUS

IIEPBON HUTH.
Kpumepuu nposepxu:

YKa3aHo, 4TO CyMMapHbIi MOMEHT CHJI PABEH HYIIIO 1
[IpaBunbHO 3amucaHbl CIEAYIOUIUE U3 YCJIOBUM pPAaBHOBECHS YPaBHEHHsI, MO3BOJISIOIINE 3
HAlTH UCKOMOE OTHOILIEHUE CUJI HATSKEHUS

OTHU ypaBHEHUsI CBEJEHBI K OJTHOMY YpaBHEHHUIO 1Jsi CBs3U 71 M T3 (eciau ypaBHEHHE 3
MOMEHTOB 3alliUCaHO OTHOCUTENbHO [IM cTepikHs, U OTHOTO ATOrO YpaBHEHMSI XBAaTaeT AJIs
aHaJIM3a 3TOU CBSI3U, TO 3THU OAJIJIBI CTABSTCS ABTOMATUYCCKH )




