Myunununanbubiii 3Tan Becepoccuiickoii oimMItnaabl IMIKOJIBHUKOB MO (DU3NKE
CBepaJsioBcKasi 006J1aCcTh
2014-2015 y4ebHBIi O/,
11 kmacc
Pentenne 3aga4, pekoMeHIaUN 110 MIPOBEPKE

Bamaya 1. Tesio mamaer 6e3 HAYAJIbHOI CKOPOCTHU C BBI- a/

) D
corel h. I'ne ciaenyer nomecTuTs «3epkasio» U Kak ero aNa_—-»
PaCIIOJIOXKUTh, YTOOBI, YIIPYrO OTPA3UBIINCh, TEJIO IIPO-

J1eJ1aJI0 HAanbOoJIBIINII IyTh MO rOPU30HTAIN (CM .pHC.) |

Bosmoxnoe pernenue:

Pienne ymobHee Bcero BBIIOJIHUTH METOI0M OOpaTHON 3a/ia4u

1) Pertaem BecrioMoraTesibHY0 3a/1a4y: M0/ KAKIM YIJIOM Hy?KHO OPOCHTD TeJIO ¢ HAYaJIbHO CKOPO-
CTBIO Vg = \/2gh, 9TOObI JAJILHOCTD ero 110J1eTa 110 FOPU30HTAIN Oblia MakcuMaabHoit? OTser ouesn-
JIeH: Hy>KHO OpOCHTD 101 yriIoM /4 K ropusonty. Tora Tesio ynerur na paccrosaue S = v3 /2g = 2h.

2)B rouke najieHus Tejla HA 3€MJIIO YCTAHABIUBACM «3€PKAJIO» TaK, 9TOOBI CKOPOCTH TeJIa MOCIe
OoTparkeHHus OKa3aJjach HallpaB/JIeHHON BepTHKa/JbHO BBepX. Tesmo momammercss Ha BbicoTy h. ITosy-
YeHHas TPACKTOPHS U ABJIAETCS TOXKJIECTBEHHOM JIJIsi YCJIOBUA MCXOIHON 3a/1adu.

Kpurepun orieHkn BBITOTHEHUA 33,/ aHIA Bamnmer

HpI/IBe,ZLéH HpaBHJIbeIfI OTBET JIaHO IIOJIHOE€ COOTBETCTBYIOIIEE 00 bsICHEHIE pemae-
HHd 3aJa41

HpI/IBe,ZLeHI)I Pa3yMHbI€ pacCyzK/JeHnd HO IIOJTHOT'O pelieHud 3a/a49u Ui BbBIBOJOB
HET.

[IpaBUIbHO YCTAHOBJIEHO 3€PKAJIO 11.2)

[TpuBesienbl coobparkenust 11l) WK JjiejaeTcs MOMbITKA PENIeHUs 3a/1a9u JIPY M
CII0CODOM

S W | O

Ocrajibuble ciydan

3agaua 2. Ilysns macchl m JIETUT TOPU30HTAJIBHO CO CKOPOCTBIO Uy M IMPOOWBaeT Ha-
CKBO3b JOCKY TOJIIWHON d, ABU>KYNIyIOCsd HABCTPEUy IIyJie C TOCTOSHHO CKOPOCTBIO .
C kKakoil CKOpOCTBhIO V BBLIETHUT IIyJs U3 JIOCKH, ecau cujia F compoTuBsienus myiau B
nocke noctossHHa? CKOpPOCTh JOCKU 3aMETHO HE M3MEHSETCs.

Bosmoxknoe perenne

1) [epeiigem B cucremy oTcuera, B KOTOPOii JJOCKa HemojBuzKHa. B 9T0ii cucreme orcuera CKOpoCTh
IIyJTU JIO BCTPEYH C JIOCKOU paBHA Uy + u. [lyTh, nmpoxoguMmblii mysieit B JIoCKe, paBeH ee Tojimune d,
TaK Kak OHa HerojBukHa. O003HAYNB CKOPOCTD MY/ Ha BBIXOJE Uepes3 V.

2) C 1moMoIIbio 3aKOHA N3MEHEHUsT MEXaHUIeCKON SHEPIUU NMeeM

mv?  m(vo + u)?

=—F-da
2 2

3) oTcrojia cpasy HaXOIAUM

v =+ (vo+u)?—2Fd/m



v=—u++/(vo+u)?—2Fd/m

IpH Iepexo/ie B Jab0paTOPHYIO CHCTEMY OTCYETa.

4) s1eMEHTAPHO JIOKA3BIBAETCS MOJIOXKUTETHHOCTD MOJKOPEHHOIO BbIPAYKEHNS.

Heiicreuresibao, F/m = a naer yckopenue mysu a. [1o ycoBuio 3aauu, 1myJis BBIXOJUT U3 JIOCKH,
nosromy odesuHO (v + u)? > 2ad.

IT criocob

1) Vsmenenne KMHETUYECKON SHEPIUE IIy/IH IIPU TPOOMBAHUU €10 JIOCKH PABHO pabOTe CUJIBI CO-
nporuBjenus F:

2 2
mey et
2 2

rje s — MOJYJIb IepeMeIleHns IIyJd B 1ab0paTOpHOil NHEePIUAILHONR CHCTEeMe OTCUeTa, 3a TO BpeMs,
[OKa, IIyJIs HAXOUTCA BHYTpU JoCKK. QUeBUIHO, YTO S MEHBIIE TOJIIUHDBI JOCKU d, IIOCKOJILKY J0CKA
JIBUZKETCS HABCTPEUY IIyJIe.

2) Tlox jeiicTBueM MOCTOSHHOM cuiibl F Iyjisd JBUZKETCS ¢ TOCTOSIHHBIM yCKOpeHueM. [loaromy
CpeJiHss CKOPOCTh IIYJIN B JIOCKe paBHa (Vo + v)/2. B pesyibrare nmeem

2s d—s

Vg + v U

ITIOCKOJIbKY TIOKa IyJIsi HAXOJUTCA BHYTPU JOCKH, Ta IPOXOJAUT IIyTh d — s B J1abOpaTOpPHOI crcTeMe
OTCUEeTA.

W3 nocieanero paBeHCTBa OIpeIeisieM
Vg + VU
S = _—
Vo + v+ 2u

3) Tlocsie HeCIOKHBIX ajrebpandecKix MpeodpasoOBaHUil IPH UCIIOIH30BAHNN A MPUXOIUM K KBa/I-
pPaTHOMY ypPaBHEHHUIO OTHOCUTEBHO V

v2+2uv—2vou—v§+@ =0
m

u

v=—u++/(vo+u)?—2Fd/m

4) VccnenoBanne perieHnst

Kpurepnu oneHKu BBIIIOJIHEHUS 33/ 1aHUA Bamnbt
[TpuBenén mpaBUILHBIN OTBET JAHO HOJHOE COOTBETCTBYIOIIEE UCCICIOBAHUE Pe- 10
HIeHUs 33291
IIpuBesieHbl paccyzKaeHus 11.3), HO IOJHOIO aHAJIN3a PEIICHUs 3a/adl U Bbl- 7
BOJIOB HET.
IIpaBmIbHO yCTAHOBJICHBI COOTHOIICHUS 11.2) 5
[Ipusenennl coobpazkennst 1l) WM JeIaeTCs MONBITKA PEIICHNs 38/ JIPYTHM 3
CII0CO0OM
Ocraibuble ciiyvan 0




3agaua 3. B BepTUKaJIbHOM 3aKPbITOM IUJINH/IPE UMEETCS MOPIIEeHb, KOTOPbIi MOXKET
rnepeMeniatbcsa 6e3 Tpenuus 1o Beprukasiu. Hag v mon mopiirtneM HaXoOUTCsT OJIMHAKOBOE
qucJIo MoJieil uaeasibHoro rasa. Ilpu temneparype T, oqmHaKOBOII JiJisi BCEro IUJIAJIPA,
0o0beM HAJI MOPIITHEM B N pa3 OoJibilie oobeMa no nmopmniaeM. Kakum 0yjieT oTHOIIEHUE
9TUX 00'bEMOB, €CJIN MMOBBICUTh TEMIIEpATypPy J0 3HadeHusi T’ 7

Bosmoxknoe perenne

1) Bo3HHMKaET BOIPOC — HYKHO JI YUUTHIBATH MACCy MopIiHs ujn oHa pasHa 0 . O6 srom Hedero
He cKazano B ycjaosun. OJIHAKO, JIEFKO BUJIETD,9TO B CJIyUae HEBECOMOIO MOPIIHS TOC/IEIHUN TO0IKeH
OBLIT OBI pACIIoIAraThCA MOCPEIN IUINH/IPA, ITOOB! JaBJIeHUe Ha HEro CBEPXY M CHU3Y OBLIO OJMHA-
kKoBbIM. [loaToMy, ecitt n = 1, TO Macca MOPIIHS JAEHCTBUTEIHLHO PABHA HYJIIO U OTHOIICHIE 00HEMOB
HE U3MEHSETCS [IPU U3MEHEHUN TeMIIEPATYPHI.

2)[Ipu n > 1 macca HOPIIHS He PaBHA HYJIO U U3 TPUBEJIEHHOTO BBIIIE PACCYKICHUs CIIEIYeT,
YTO B PABHOBECUU JIEHCTBYIONIAS HA IOPIIEHb CHUJIA TAKECTH YPABHOBEIIUBAETCS CUJIAMU JIABJICHUS
raza CHU3y U CBEpXy. DTO O3HAYAET, YTO PA3HOCTH JABJICHUN ra3a B HUXKHEN Py U BEPXHEN P JaCTIX
OWJIMH/IPa IIOCTOAHHa, TaK 9TO

P2 —P1 =Py — Py

IJIe MTPUX OTHOCUTCA K Temmeparype 1.
3) Ilpu 1r060M OJIOKEHUH MOPIIHS HOJTHBI 06beM NMUJINHIpA, 3aHNMAeMbIii ra3aMu, O/MHAKOB,
(ecsir MOYKHO TIpeHebpedb sK30THIecKuMu bderramu). Tlosromy

Vi+WV=V,+V,

4) Vcnonn3ys 3akon boitas u Knaiinepona - Men/iesieeBa cOOTBETCTBEHHO NMeeM

/. ’ot pl‘/l 11‘/1,
Vi = p Vs Vi =p,V, = —
piVi =p2Va p1Vy = PoVy T T

Iycrs, ganee, o = V| /V,, an =V, /V,, Torma

5) Pemenne nocsieinero ypaBHeHus jiaer

T n?—1
a=g¢+tvet+l  g=mo—



KpI/ITepI/II/I OIICHKU BBIIIOJIHCHUA 3alaHNA

Baser

HOJIy‘{eH OTBeET. ,B;aHO IIOJIHOE COOTBETCTBYIOHIECE 00bsACHEHUE U AHAINS IIOJIy49€H-
HOI'O penieHud 3aJa49u.

10

[IpecraBiieHHOE pelieHne J0BEJIEHO JI0 I H). HO YPABHEHUE He PEIIeHO

8

HpeILCTaB.HeHHOe penenne orpainvietno TOJIbKO UCCaeJ0BaHnueM, OTpazK€eHHOM B II

2).3) 4) 7
[IpencrasienHoe pemenne OrpaHuIeHo TOJIBKO UCCAEI0BAHIEM, OTPAXKEHHOM B II .
2), 3)

[Ipencrasiennoe pemenue OrpaHuIeHo TOJILKO UCCAEI0BAHIEM, OTPAXKEHHOM B II 4
2), HO OHO He JIOBEJIEHO JIO KOHIIA

[IpesicraBienHOe peleHre OrpaHndYeHO TOJbKO HAYaJJbHBIM UCCJIEIOBAHUEM Mac- 3
CBbI MIOPIIHS OTPaXKEHHOM B 1 1 )

Pemenue orpaHnyeHo TOJILKO HEKOTOPBLIMHA JIOTAIKAME, KOTOPLIE MOI'YT OBITh UC- 1
I10JIb3OBAaHBI HpI/I peH_IeHI/H/I 3a a9

OcraybHbIe CIydYan 0




Bamaya 4. DkcnepuMeHTaTop lUIIOK McciemoBal Helb,
COCTOSIIYI0 U3 UCTOYHUKA IIOCTOSTHHOTO TOKa HAITpsi>Ke-
HueM U, comporusiienus R, koraencaropa C m HeoHO-
Boii stammibl N (cM. puc). Dkcnepumenrarop ok 3HauI,
9YTO HEOHOBasd JiaMna 00JIaJjaeT CJeAyIOINMHI CBOCTBA-
MMH: OHA 3aropaeTcs, KOTJa Hanps>KeHue Ha Heil 0oJibIne,
gem HekoTopoe 3Hadenme U; (U; < U), u racHer, Korga
Hamnps>kKeHue Ha Hell MeHbIle HEKOTOpOoro 3HaveHust U,
(U < Uy). ComporuBisienne ropsiieii jaMnbl paBHO Ry
(Ro << R), compoTuBJieHrEe NOTyXIIeil JJaMIIbl GeCKOHEY-
HO Besmko. Ilomorure I'mioKy paccyuTaTh cpeaHEKBa/-
paTUYHOEe 3HAYEHUE TOKA, MMPOTEKAIOIIEro yepe3 JiaMIly
3a BpeMs €€ IropeHusl, eCJu MeXKJy ABYyMs MocJieqoBa-
TEeJIbHBIMA MOMEHTAMHU €€ 3a>KUTAHWs U TI0TacaHus IIpo-
XOAUT BpeMsd T.
Bosmoxnoe perenue.

1)Cpasy 1nocJjie HOIKIOUYeHNs NCTOYHIKA, IINTAHUS B [IEIIH TeYeT TOK 3apsiJIKN KOHJIEHCATOPA, JIaM-
I1a He NOPUT M €e COIIPOTUBJIEHHE paBHO OeckoHedHocTH. [Ipm jgocTrkeHUn HalpsiKeHHeM Ha KOH-
JieHcaTope 3Havenus U jlamIiia 3aropaercsi, ee COPOTUBJICHNE PE3KO MajaeT U depe3 Hee HATMHAeT

pa3pszKaThCsl KOHJIEHCATOP.

2) Tak kak R << Ry, TO TIPOIECC Pa3psAIKu IPOUCXOIUT HAMHOTO ObICTpee MpPOoIecca 3apsijia KOH-

JeHcaTopa OT HMCTOYHUKa IIUTaHWA, U 3apAdJ0M, IIPpUIIEJAIUIM OT MCTOYHUKaA 3a 3TO BPEMA, MOXKHO

npenebpeunb. Koria HalpsizKeHne Ha KOHJIeHcaTope najgaer 10 3Hadenus Us, jgaMiia racHeT W OIATh
HaYMHAETC IIPOIECC 3apsJIKK KOHJIeHCaTopa. TakuM o0pa3oM, B CXeMe ITPOUCXOIUT ITePUOIMICCKIT

POIIECC, TTIOFTOMY JIOCTATOYHO OIIPEAE/INTh BEJIMUUHY CPEJHE-KBAJIPATUIHOIO 3HAYEHUA TOKA 348 Bpe-
M TOPEHUS JIaMIIbl HA OJHOM IIEPUOJE IPOIIECCA.

3) OmpejiesM 9Ty BeJMUNHY W3 SHEPreTHIecKux coobparkenuii. [lepesr HauamoM paspsKu KOH-

JieHcaTopa B HeM Obljla 3allaceHa SHePrus

II0CJIE OKOHYaHMdA IIpoleCCa pa3pdJKn dHePpIrud KOHJAeHCcaTOopa CTaJla paBHa

[Ipm 9TOM Pa3sHOCTH ITUX FHEPIUil BBIIEIAETCH B BUJE TEIIA IPU ITPOTEKAHUHM TOKA Yepe3 JIaMILY,

IO3TOMY

<P>T:AW:W1_WQ

rne <P> — cpennsis (no BpeMeHI/I) MOIITHOCTh, BbIJIeJIsIIomasicss Ha jamire. [lo anasornm ¢ BeIpazke-

<P>=<J>’R

rae < J >2 — CpeJHee 3HadYeHre KBa/JpaTa TOKa 9epe3 JIaMILy. TOF,ZL&

— C 2 2
<J>= 2RT(U1 —Us3)

HHUeM JIJId MTHOBEHHON MOIIIHOCTU MOZKHO 3allMCaTb BbIpazKeHue J1Jjid Cpe,ZLHefI MOIIIHOCTH



KpI/ITepI/II/I OIICHKU BBIIIOJIHCHUA 3alaHNA

Baser

HpI/IBe,ZLéH HpaBHJIbeIfI OTBET, JaHO IIOJIHOE, JIOITMYECKU 000CHOBaHHOE 00bACHE-
Huye permeHusd 3a/1a4u

10

[Ipeacrasiieno perenne, cojepzkaitiee coodpazkeHust 1 1) , 2), JOMOJTHEHHOEe SHep-
PeTUIECKUMU COOOPAKEHUIMHE 11 3)

[IpesicraBiieHo perierue, cojepkaiiiee ToJIbKO coo0pazkeHust 11 1) | 2), HO pelieHne
OTCYTCTBYyET

[IpejcraBiieno perenne, cojepKaliee TOJIbKO coobpazkeHus I 1)

[IpucTynui K pereHunio 3a/lavu, MMpeCTaBUB Pa3yMHbIE COOOPaXKeHUs, HaIpaB-
JICHHBIC Ha DEIICHUEC 3a1a41

Ocrayibuble ciiydan

S| = W Ot

Bamaua 5. dkcrnepumMeHTaTop LUIfOK pelnny m3o00pecTu CBOMl KoJieba-
TeJIbHBIII KOHTYP, He coAep>Kalinii KaTyIlIKN WHIYKTUBHOCTH, HO pabo-
TAIONIUIA B MAarHUTHOM T1oJie. JIJ1 3TOro oH MCIoJIb30BaJI ITPOBOISIILY IO
nepemMbidky IVMIN, KoTopassi MOX>KeT CKOJIb3UTh 0e3 TpeHusi u 6e3 more-
P¥M KOHTAKTAa 110 IPOBOJIAINEMY KOHTYPY, 3aMKHYTOMY Ha KOHJIEHCATOP
emkoctu C. B cBoeii yctaHoBKe 3kcnepuMeHTaTOp [UIIOK MCIIO/IB30BaJI
nepeMbluKy JJjimHON L m maccoit m. B 1nieHTpe, K BeprimHe KOHTypa u
K IepeMbIUKe Yepe3 U30JIATOPbI [UII0K penimji NpuKpPenuTh IIpyKUHKY
2KECTKOCTBIO Kk, KoTOopasi ObI yiep>KnBajila B pAaBHOBECUU [TEPEMBIYUKY, HE
naBag eii ynactb. IIpu BKIroUueHUn BHEIIIHErO OJHOPO{HOTI'0 MAarHUTHO-
ro mosisi B (cm. puc), I'mrok ob6Hapy>kuii, 9TO IlepeMbIdKa MPUIILIA B
JABU2KEHNE, U COBepIIaeT rapMoHuYecKne KoJjiebaHus. ‘Yemy >ke paBHO
MaKCUMAaJIbHOE yCKOpeHue nepembruku?”’- 3aaymadica [mok.
Bosmoxknoe periienne

1) Banumewm 1T 3akon HeloroHa j1jist JIBUKEHUS TT€PEMBIYKH

ma =mg — kx F IBL

9999

31ech [- MHIYKIIMOHHBIN TOK, BOBHUKAIONIUN B KOHTYype. 3HAK
Topa. 3Hak "+ - paspsy.
2) ¢ momoripio 3akona Papajiest HaXoUM

dd dBS  BlLdx
eE=—|—|=le| = = = Blv
’dt €l dt dt
IJle U - CKOPOCTD JIBUKEHUS TIEPEMBITKH.
3) C apyroii cTOpOHBI,
e=1
C
I7e q - 3aps] Ha KOHJIEHCATOPE.
CrenoBarebHO, TaK Kak
d d
=% —cBLY =CBLa
dt dt
4) Tepermmenm 11 3akon HeloTona j1ist 1BUKEHUST TTI€PEMBIYKH
mg — kx

2712\ __ _

COOTBETCTBYET 3apd/ly KOHJICHCA-




5) OueBn/HO, YTO YCKOPEHHE MAKCUMAJIBHO, KOTJIa CMEIIEHHE X OT TOYKH PABHOBECHS MUHUMAJIBHO
(T.€. paBHO HYJIIO )

mg

(m £+ CB?L?)

Kpurepnun oleHKH BBLIIOJIHEHUS 3a/IaHNs BaJuibr
[TpuBenén mpaBUILHBIA OTBET, JAHO IIOJHOE COOTBETCTBYIONIEE OObACHEHUE pe-
meHnst 3aJa9u. (Jaxe ecjii B OTBETe yKa3aH TOJIbKO OJMH U3 3HAKOB “+7 mu|10
C(_??)

[Ipescrasiieno perierne, cojepzxaiiee myHKThI 1) , 2) , 3) 4) 1 5 HO B peIleHnn Co-
JIEP?KUTCA OJINH U3 CJIeAYIOIINX HeJIoCTaTKOB. Jonyimnena apudmMernyeckast Ommo-

Ka WA O0bICHEHUS IIPEJICTABICHB He B IIOJTHOM OObEME, MJIM B HUX COIEPIKATCI 8
OJIMH-JIBA, JIOTHYECKUX HEI0IETa

[IpescraBiieHo perenne, cojepzKaiiee IMyHKT 1) , 2) , 3) u 4 7
[IpescraBiieno perenne, cojepzKaiee MyHKTh 1) , 2) u 3) 5
[IpeacrasiieHo perrenue, cojepzKaliee TOJIbKO ITyHKThI 1)u 2) 3
[IpescraBiieHo perenne, cojepKaiiee TOJIbKO MyHKT 1) 1
Ocrayibuble ciyvan 0




