®usuka. 11 kimacc. Bapuanr 01

OTBeThI K 321aHUAM

Ne zaganus OTBer
5 14
9 34
14 23
18 12
19 (3,00 £0,04)

®usuka. 11 xknacc. Bapuanr 02

OTBeTHhI K 32JaHUSIM

Ne 3aganus OtBer
5 23
9 14
14 13
18 23
19 (6,00 + 0,05)
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Kpurtepuu oneHuBaHus 321aHNI ¢ Pa3BEPHYTHIM 0TBETOM

B 1mwnmmHApHueckoM cocyne, 3aKphITOM — TIOABMYKHBIM
TIOPIITHEM, HaXOJUTCS UICATBHBIN ra3 (CM. puc.). JlaBieHne
U TeMIepaTypa B COCyae M3MepstoTcst mpu momormm U-
0o0pa3HOr0o MaHOMETpa C BEPTUKAIBHBIMH KOJICHAMH,
B KOTOPBI HAJWTa HUJIKOCTh, U CITUPTOBOTO TEPMOMETpA.
CTeHKHM cocyla W TOPIICHb TEIJIOU30JUPOBAHBI, ras
TEI000MEHOM Ta3za ¢ MaHOMETPOM MOXKHO IPEHeOpeub,
aTepMoMeTp 0O0JagaeT OYeHb MaJol TEIIOEMKOCTBIO.
B ucxonnom COCTOSIHUU MOpINEHbh  HEMOJIBHIKEH, ra3 HAXOJIUTCSA
B TEPMOIMHAMHYECKOM paBHOBecHd. [lopIiieHpr HAaYMHAIOT MEJICHHO TEepeMeNaTh
B HAIIPABJICHWH, TTIOKA3aHHOM CTpelikoi. Kak rpu 3ToM OyIayT M3MEHSThCS MOKA3aHUS
MaHoMeTpa U TepMomeTpa? OTBET MOSICHUTE, YKa3aB, KaKue (PU3UUYECKHE SIBICHUS
Y 3aKOHOMEPHOCTHU BBl Hconbp30Bamu j1si OOBSICHEHUSL.

Bo3mo:kxHOe pernenue

1. Tlpu nepemelieHun NopiHs BieBo 00bEM V raza ymenbiiaercs. [loatomy ras
coBepmiaer oTpurmarenbHyto pabory: AA<(. CorimacHo yClOBHIO, Ta3
MPAKTUYECKH HE OOMEHUBACTCS TEIUIOTON C OKPYKAIOIIMMH €T0 TEIaMH, U CKaThe
MIPOUCXOANUT O4YeHb MejjieHHO. [loaTomy mporiecc cxaTHsi ra3a MOXKHO CUHUTAThH
paBHOBECHBIM U aguadatuueckum: AQ = 0.

2. B COOTBETCTBMH C TIEPBHIM 3aKOHOM TEPMOJMHAMHKH, MPUMEHEHHBIM IS
nanHoro amuabarmaeckoro mporecca, AQ = AU+ AA=0. Orcrona u3MeHEHUE
BHyTpeHHei sHepruu raza AU = -AA > 0.

3. BuyTpeHHsisi »Heprus VvV MOJEH HACATBHOTO Tas3a, O0JaJaroIlero MOJSIPHON
TEIUIOEMKOCTBIO Cy, B paBHOBeCHOM coctossHun paBHa U =cyvT, tme T -
abcomoTHast Temmeparypa raza. I[loatomy AU =cyvAT >0, 10 ectp AT
noyioxkuTeNbHO. CiemoBaTenbHO, TEMIIepaTypa ra3a yBEIHMYMBACTCS, U CTOJOMK
CIupTa B TEpMOMETpPE OyAET MOJHUMATHCA.

4. CornmacHo ypaBHeHHMIO MeHpeneeBa-Kianeiipona, JaBjieHUe raza B paBHOBECHOM
coctossanu  paBHO P =VRT/V. Ilockoiabky 0O0BEM Ta3a yMEHBINACTCSA, a €ro
TeMIepaTypa yBEJIMYUBACTCS, IaBJICHUE Ta3a OyJeT yBennuuBaTbes. Clie10BaTeNnbHO,
Pa3HOCTh BBICOT CTOJIOMKOB KMJIKOCTH B KOJIEHaX MaHOMETpa Oy/eT yBeIUYMBAThCA
— B JIEBOM TpyOKe CTOJIOMK KMJIKOCTH OYZET NOJJHUMATHCS, a B IPABOM — OIYCKAaThCSl.

KpI/ITepI/II/I OINCHUBAHHHA BbBINOJHCHHUA 3aJaHUA banabl

[IpuBeneHo MOMHOE MPaBHIBHOE pPEIICHHE, BKIIOYAIOIIEE MPaBUIIBHBIHN 3
OoTBET (B JaHHOM CIydae: u3MeHeHue NOKA3aHUli MaHomempa
u mepmomempa, n.3 u n.4) W UCUEPHBIBAIOLIME BEPHBIE PACCYKICHUS
C IPSIMBIM  YKa3aHHEM HaOJIOMaeMbIX SIBICHHA M 3aKOHOB (B JaHHOM
cllydae: onpeoeiienue 3HaKa pabomvl 2a3d, yKazamue Ha aouadamuyHoCmy
npoyecca, nepsvlil 3aKOH MepMOOUHAMUKY, 8blpadiceHue OJis GHYMpeHHell
SHepauL UdearbHo20 2a3a, ypasHerue Menoeneesa-Knanetipona)
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Jlan mnpaBWIbHBIA OTBET, W NPHUBEACHO OOBSICHEHHE, HO B PELICHUU
MUMEETCSl OJIMH WJIM HECKOJIBKO U3 CIEAYIOIIUX HEAOCTATKOB.
B o0ObsicHeHHM HE yKa3aHO WJIM HE HCIOJIb3YeTCs] OJHO U3 (PU3NYECKUX
SBJICHUM, CBOMCTB, OINpPEICICHUN WU OJUH M3 3aKOHOB ((dopmyin),
HEOOXOJIUMBIX JUIsi TIOJHOTO BEpHOro o0OBsiACHeHUs. (Y TBEpKICHHUE,
Jexallee B OCHOBE OOBSCHEHHUS, HE MOJKPEIJIEHO COOTBETCTBYIOLIUM
3aKOHOM, CBOWCTBOM, SIBICHUEM, OTIPEICTICHUEM U T.II.)

N (UJIN)
VYkazanbl Bce HEOOXOMUMBbIE JUIsi OOBSICHEHHS SIBICHUS M 3aKOHBI,
3aKOHOMEPHOCTH, HO B HUX COJICPYKUTCS OJTUH JIOTUIECKUN HETOUET.

" (UJIN)
B pemenun wuMeErOTCS NHINHMUE 3alUCH, HE BXOJIAIIME B peEIICHUE
(BO3MOXHO, HEBEpHBIC), KOTOpPHIE HE OTJACIICHBI OT PEIICHUS W He
3a4EPKHYTHI.

U (UJIN)
B pemiennn nMeeTcss HETOUHOCTh B YKa3aHUU HA OJHO U3 (PU3MYECKUX
SIBJICHUM, CBOMCTB, OIpe/eleHni, 3aKOHOB ((hopMyIT), HEOOXOAUMBIX JJIs
MOJIHOTO BEPHOTO OOBSICHEHHUSI

[IpeacraBneHo pemieHne, COOTBETCTBYIONIEE OJAHOMY U3 CIEAYIOIIHNX
CITyJacs.
JlaH mpaBWIIBHBIA OTBET HA BOMPOC 3aJIaHUs, U MPUBEICHO OOBSICHEHUE,
HO B HEM HE YyKa3aHbl JBa SBJICHHUS WM (PU3NYECKHX 3aKOHA,
HEOOXOAMMBIX JIJIS TTIOJTHOTO BEPHOTO OOBSICHEHHSI.

NI
Vka3aHbl Bce HEOOXOOUMBIE IUISI OOBSCHEHHS SBJICHHS W 3aKOHEI,
3aKOHOMEPHOCTH, HO WMCIONINECS PACCyKJCHHS, HAlpaBJICHHBIE Ha
MOJTYYCHHE OTBETA HA BOIIPOC 3a/IaHMS, HE TOBEJACHBI IO KOHIIA.

NJIN
Vka3aHbl Bce HEOOXOAUMBIE JIsI OOBSCHEHHS SBJICHHS M 3aKOHEIL,
3aKOHOMEPHOCTH, HO UMECIOIITUECS PACCYKICHHSI, TPUBOJISIINE K OTBETY,
COJIep>KaT OIITUOKH.

NJIn
Vka3aHel He Bce HEOOXOIMMEBIE i1 OOBSICHEHUS SBJICHHUS M 3aKOHHBI,
3aKOHOMEPHOCTH, HO UMEIOTCSI BEPHBIC PACCYKJICHMUS, HAITPABJICHHBIC Ha
perieHune 3a1a4n

Bce cimydam pemieHusi, KOTOpble HE COOTBETCTBYIOT BbIIICYKa3aHHBIM
KPUTEPUSIM BBICTABIICHHS OIICHOK B 1, 2, 3 Gaia

Maxcumanvrwiu 6aun
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Bo Bpems aBTOrOHOK Ha CKOpOCTHOM Tpacce OIMH TOHIIMK eXal IIo
TOPU30HTAJIBHOMY TPSMOJIMHEHHOMY Yy4acTKy AB ¢ MOCTOSHHOI CKOPOCTBIO
Vi =126 xM/4. BTOpoil TOHIIMK, €XaBIIUKA C TOCTOSHHOM CKOPOCTHIO Ha OoJee
MoiHoM "Oonuzae", oOOrHaB mepBoro B To4ke A, cpa3zy e Haual TOPMO3HUTH
U ocTaHOBWJICA B cepeaune yyactka AB Ha Bpems At = 20 c. [Torom BTOpO# rOHIIKK
yckopwiica U B Touke B BHOBb oOornan mepBoro rosmmuka. [Ipy 3ToM B MOMEHT
0o0roHa OH Kak pa3 JOCTUI MaKCUMAJIbHON CKOPOCTH, PAaBHOW CBOEW HA4YaJIbHOM.
Cuurasi, YTO U TPU TOPMOKEHHH, U TMPU HOCIEAYIOIIEM Pa3rOHE BTOPOW TOHILHUK
JBHKETCS C OJJMHAKOBBIM MaKCHMaJIbHO BO3MOXKHBIM ycKopeHueM a = 0,3Q, Haiiure
€ro cKopocTh Vo pH EpBOM U BTOPOM OOTOHE CONEPHUKA.

Bo3mo:kxHOe pernenue

1. [TonHoe BpeMms t mpoxoxaeHus ydactka AB Tpacchl jymHOM L ouHAKOBO AJIsI
000MX FOHIIMKOB. B cHily paBHOMEPHOCTH ABMKEHUS MTepBOTO ToHIMKa L = Vit.

2. BTopoii TOHIIMK JBHTAJCS pPAaBHO3aMEIJICHHO C YCKOPEHHEM a Ha IepBOM
MOJIOBUHE y4acTka JuyimHoM L/2, c6aBuB ckopocTth OT V2 10 0 B TeueHue BpeMeHu tj.
3areM, Ha BTOpOW ITOJIOBMHE y4YacTKa, OH JIBUTAJICS PaBHOYCKOPEHHO, YBEIMYUB
ckopocth oT 0 mo V; = at,. Kaxknyro mojoBHHY ydYacTKa TOHIIMK IMPEOJO0JICBal 3a
oarHaKoBoe Bpemst t1 = tp = Vo/a. [pu atom t = 2t; + At = 2Vo/a + At.

3. Bpems t; ompenmensercss w3 BBIPOKEHUS [UIS IyTH, NPOWIEHHOTO TIpU
PaBHOYCKOPEHHOM [IBIDKEHMM 0€3 HavajJbHOW CKOpOCTH: L/2=at’/2, oTKynma

L=at’=V//a.
4. [lpupaBHUBas TONy4YCHHBIC BhIpaxeHus s L, umeem: V. /a=Vt=V,(2V,/a+At)
WU

V7 -2VV, -V,aAt=0.
Pemass 310 KBazpaTHOe ypaBHEHHE, BbIOMpPAEM TIOJOKUTENbHBI KOPEHb W,
yuuThIBas, 4To Vi = 35 M/C, OKOHYATEIHHO HAXOIUM:

V, =V, + V7 +V,aAt = 35++/352 +35-3-20 ~ 92,7 m/c ~333,5 xm/u.
Ortset: V2= 92,7 M/c = 333,5 km/u.

KpnTepnn OIICHUBAaHHHA BbINMOJHCHUA 3aJaHUA banabl

[IpuBeneHo MOIHOE pelIeHNEe, BKIIOYAIOIIEE CIEAYIONINE IEMEHTHI: 2
I) 3ammMcanbl  MONOXKEHHS  TEOpPUM M (PU3UYECKHE  3aKOHBI,
3aKOHOMEPHOCTH, OPUMEHEHHE KOTOPLIX HEOOXOIMMO JJIsi pEeLICHHS
3aJayl  BbIOpaHHBIM crmocoOboml (B gaHHOM ciydae: ¢hopmybl
KUHeMamuKu Ons NYymu U CKOPOCMU MOYEeK NpU UX PAGHOMEPHOM U
PABHOYCKOPEHHOM NPIMOTUHEUHOM OBUNCCHUU);

Il) onmcanbl Bce BHOBH BBOJMMBIC B pellleHUH OYKBEHHbIE 0003HAYEHUS
(bU3MYeCcKX BEIWYUH (3a ucCKItoueHuem 0003HA4eHull KOHCMAHM,

! B kauecTBe MCXOJHBIX HPUHUMAKOTCA (DOPMYIbl, YKA3aHHbIE B KOAU(UKATOPE MPOBEPIEMbIX TpPeOOBaHHIl
K pe3yJIbTaTaM OCBOSHHS OCHOBHOH 00pa30BaTENbHOW MPOTPaMMBI CPEJHETO OO0IIero oOpa3oBaHUS W HIIEMEHTOB
COJIeprKaHus JUIs POBEJICHUS €IMHOTO TOCYIapCTBEHHOTO dK3aMeHa 1o ¢usmke. B ciydae ncnons3zoBanust hopmy,
He BXOASIIMX B Koaudukarop (M, mpaBmia Kupxrogpa, MOMEHT HHEpPLIUH U T. I1.), paboTa OLEHUBAETCS BEIYIIUM
HKCIIEPTOM HCXO/Isl U3 0COOCHHOCTEH NPEI0KEHHOTO alIbTEPHATHBHOTO CII0C00a PELISHHs U CXEMBI OLICHUBAHMSI.
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ykazauHvix 6 sapuanme KHM, obo3nauenutl, ucnonv3yemvix 8 yciosuu
3a0auu, U CMAHOAPMHLIX 0003HAYEHUU BEeIUYUHZ, UCNOTIL3YEeMbIX Npu
Hanucauuu uauyecKux 3aKoHos);

1) mpencTaBieHbl HEOOXOAMMBIE MaTeMaTHYECKHE MPEeOOpa30BaHUS U
pacué€Thl (MOJCTAHOBKA YHCJOBBIX JIaHHBIX B KOHEUHYIO (Hopmyiy),
MPUBOSIINE K TPABUIILHOMY YHCIIOBOMY OTBETY (JIOMyCKaeTCs peuieHue
"o yacTAM" ¢ IPOMEKYTOUYHBIMHU BBIYUCICHUSMH);

IV) npencraBineH NpaBUIbHBIA OTBET C YKa3aHUEM E€IUHULl U3MEHEHUS
MCKOMOW BEJIMYMHBI

[IpaBunbHO 3ammcaHbl BCE HEOOXOAMMBIC TOJOXKCHUS TEOPHH,
(bu3MYecKue 3aKOHBI, 3aKOHOMEPHOCTH, U TIPOBENICHBI MPeoOpa3oBaHUs,
HaIpaBJIeHHbIE HA PEIICHUE 3aJlayd, HO UMEETCS OJUH WU HECKOJBKO
U3 CIEAYIOIIUX HEAOCTATKOB.
3anucu, CcOOTBETCTBYyIoLME NYHKTY |l, mpencraBieHbl HE B MOJHOM
00BbEME MITH OTCYTCTBYIOT.

" (UJIN)
B petiennu nMeroTCst TUIIHKE 3aIUCH, HE BXOJSIIUE B pelIeHue (BO3MOXKHO,
HEBEPHBIE), KOTOPBIE HE OT/ICIICHBI OT PEIICHUS 1 HE 3aU€PKHYTHI.

N (UJIN)
B HEoO0X0auMbIX MaTeMaTHUeCKUX MPeoOpPa30BAHUSIX WU BBIYUCICHUIX
JIOMYIIEHBl OIMWOKUA, U (WJKM) B MaTeMaTHYECKUX NpPeoOpa3oBaHUSX/
BBIYHMCIICHUSIX TTPOITYIIEHBI TIOTUYECKH BKHBIE TIIATH.

" (UJIN)
OtcyrcrByer myHKT |V, wnm B HéM momymieHa ommOKa (B TOM YHCIIE
B 3aMKMCH €JIMHULl U3MEPEHHUSI BEJIMUMHBI).

Bce ciywyam pemieHusi, KOTOpble HE COOTBETCTBYIOT BbIIICYKa3aHHBIM
KPUTEPHSIM BBICTaBJIEHUS OLICHOK B 1 miu 2 Gaia

Maxcumanvrwiu 6aun

23

B onexkTpuyeckod 1emnu, cxema KOTOpPOW H300pakeHa
Ha PUCYHKE, ICTOYHUK MOCTOSSHHOTO Hanpsixenus ¢ 3/[C
€=12B wu wMajgeiM BHYTPEHHUM CONPOTHUBICHUEM
MOAKIIOUEH K TOYKaM 1 W 4 D3JIEKTpUYECKOW IenH,
COCTOSIIIE W3  PE3UCTOPOB €  CONPOTUBIICHUSIMHU
Ri=10wMm, R, =2 OmM, R3 =3 Om u Ry =4 Om. Hatigure,
YTO MOKAa3bIBAECT UACATBHBIN BOJIBTMETP, MOAKIIOUYEHHBIN
MEXK]ly TOUKaMu 2 U 3 3TOU LienH.

2 CTaH,HapTHLIMI/I CUMTAIOTCS 0003HAYCHHS (I)I/ISI/I‘IGCKI/IX BCJIMYMH, HNPUHATBIC B KO}_'LI/I(l)I/IKaTope MMPOBEPACMBIX
Tpe60BaHPIﬁ K pe3yjibTaTaM OCBOCHUSA OCHOBHOI 06paSOBaTeJ'ILHOﬁ IporpaMmbl CpEAHETO 06H161"O 06pa30BaHI/I${ n

SJIEMEHTOB COJACPIKAaHUA IJI MTPOBCACHUSA €AMHOTO TOCYAAapCTBEHHOI'O 3K3aMCHa 110 (l)I/ISI/IKe.
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Bo3moxHOe penienue

1. O603HauUM TOKH, TEKYIIKE MO JABYM MapajulebHBIM BETBsIM 1ienu 1-2-4 u 1-3-4,
yepes |1 wu I, ConporuBneHuss 3THUX BETBEH, coryiacHo dopMmyne s
MOCJICIOBATEILHOTO COCIMHEHUS PE3UcTOopoB, paBHbl Ri+ Ry u  Rs+ Ry,
COOTBETCTBEHHO.
2. K ob6eum BetBsim noaxiarou€H uctounuk JJC €, u no 3akony Oma AJi IOJTHOU
(3amMKkHYTOM) 1ierH 1o HUM TeKyT TOKH |1 = &/(R1 + R2) m 1, = €/(R3 + Ra).
3. Ilo 3akony OMa Il ydacTKa LENu NaJeHUs HanpsDKeHHs Ha pe3ucTtopax Rp
u R4 paBHbI Uz = 11R2 1 Uas = I:R4, cooTBETCTBEHHO.
4. Takum oOpa3oM, ICKOMOE HAMPSKEHUE PaBHO
Uz = Uy —Uzy = 8[R2/(R1 + Rz) — R4/(R3 + R4)]

[ToncraBiisist YMCIICHHBIC IAaHHBIC U3 YCIIOBHS, TOJIyYaeM:

Uy =12-[2/(1 +2)-4/(3+4)] =12(2/3-4/7)=8/T B~ 1,14 B.
Otser: Uz = 8[R2/(R1 + Rz) — R4/(R3 + R4)] =8/7B~=1,14 B.

KpnTepnn OIICHUBAaHHHA BbBINOJHCHHUA 3aJaHUA banabl

IIprBeneHo nosHoOE peleHne, BKIFOYAIOIIEE CICTYIOMNE JIEMEHTBI: 2
I) 3anucanb! nonoXKeHUs: TeOpUH U HU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH,
OPUMEHEHUE KOTOPBIX HEOOXOIMMO Ui peIIeHUs 3a7addl BhIOpaHHBIM
cnocoboM (B JaHHOM ciydae: ¢hopmyna Onsi CONpOMuenieHusi npu
nocne008amenbHOM COeOUHEeHUU pe3ucmopos, 3akoubl Oma 01 NOoaHOU
(3aMKHYmOIL) yenu u 05 y4acmKa yenu),

IT) onucanel Bce BHOBb BBOJAMMBIE B pEUICHUU OYKBEHHBIE 0003HAUECHUS
(bu3nyecKuX BEIWYMH (3@ uUCKIOUeHUuem 0003HaAueHull KOHCMAHM,
ykazauHvix 6 eapuanme KHM, obo3nauenutl, ucnoiv3yemvix 8 yciosuu
3a0aqu, U CMAaHOApmMHBLIX 00O03HAYEeHUUl 6elUYUH, UCHONb3YeMbIX NpU
HAnUCanuu u3u4eckux 3aKoHo,),

III) npencraBieHbl HEOOXOAMMBbIE MaTeMaTHUYECKHE MPEOoOpPa30OBaHUS
U pacy€Thl (MOJCTAHOBKA YHMCIOBBIX JAHHBIX B KOHEUHYIO (HOpMyiy),
MPUBOJSIINE K TPABUIILHOMY YHCJIOBOMY OTBETY (JIOITyCKaeTCs pEeLIEHUE
«I10 YacTsAM» C MPOMEKYTOYHBIMU BBIYMCIICHHUSIMHU );

IV) npencraBneH npaBUiIbHBIA OTBET C YKAa3aHHEM €IWHHIL U3MEPEHUS
VICKOMOM BEJIMYUHBI

[lpaBuibHO 3ammcaHbl BCe HEOOXOAMMBIC TIOJNIOKEHHS  TEOPUH, 1
(du3nuecKre 3aKOHBI, 3aKOHOMEPHOCTH, M TPOBEICHHI Pe0Opa30oBaHus,
HaIpaBJICHHbIC HA pEICHHE 3a/a4d, HO MMEETCSl OJIMH WM HECKOIBKO
U3 CIEIYIONINX HEJJOCTATKOB.
3amucu, COOTBETCTBYIOIIME IMYHKTY II, mpencTaBieHbl HE B TIOJHOM
00BEME UITH OTCYTCTBYIOT.

U (UJIN)
B pereHnn UMErOTCs JIMIITHKE 3aITiCH, He BXOAIIME B PElIeHHe (BO3MOXKHO,
HEBEPHBIC), KOTOPHIC HE OT/ICIEHBI OT PEIICHHS 1 HEe 3a9€PKHYTHL

1 (UJIN)
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B HeoOX0IMMBIX MaTeMaTHUECKUX MPeoOpa3oBaHUAX WM BBIYMCICHUSIX
JOMYIIEeHBl OMUOKK, W (WJIKM) B MaTeMaTHYECKUX NpeoOpa3oBaHUIX/
BBIUMCIICHUSIX TIPOMYIIEHBI JOTHYECKH BaKHBIC IIIATH.

N (MJIN)
OtcyrcTByer myHKT IV, wimu B HEM pomyiieHa omuOKa (B TOM YHCIE
B 3aITMCH €IUHUI] U3MEPCHHSI BEININHBI).

Bce cimydam pemeHusi, KOTOpblE HE COOTBETCTBYIOT BBIIICYKA3aHHBIM 0
KPUTEPHUSM BHICTABJICHHUS OLICHOK B 1 niu 2 Gana

Maxcumanvrwii 6ain 2

24

Ha pV-nuarpamme u3o0pax€n npouecc 1-2, KOTOpbId
MPOBOJIUTCA C HWJCATbHBIM OJHOATOMHBIM Ta30M.
N3o0pakaronuii  3TOT mporecc rpaduk  SBISCTCS
orpe3koM. ['a3 B 3TOM Tpolecce IMOJYYHII IIOJTHOE
kommaectBO  TemmoThl Q12 =150 /Ix.  Haiimure p,
JaBJICHUE Ta3a P2 B KOHEYHOM COCTOSHUHM 2 TIpoliecca,
ecmm Py =2-10°Ma, Vi =11, V2 =2 1.

Pi

Bo3moxHOe penienue

1. CornacHo mepBomy 3akoHy TepMmomuHamMuku Q12 = AUip + Agp, tne AU —
W3MEHEHUEe BHYTPEHHEH sHepruu, a A, — paboTa rasza B mpoiecce.
2. BHyTpeHHss1 SHEprusi OJHOATOMHOIO HJCAIBHOTO Ta3a ¢ y4éTOM ypaBHCHHUS
MenneneeBa-Kianeiipona Moxket ObITh 3amucana B Bujge U = (3/2)vRT = (3/2)pV,
Tak yto AUpp = U, - U; = (3/2)(p2V2 - p1V1).
3. DnemenTapHasi pabota raza paBHa A = pAV, u nonHas pabora B mporecce 1-2
YHCIICHHO PaBHSACTCS ILIOMIAIH 1o rpadukom nporecca: A = [(p1 + p2)/2]- (V2 — Va).
4. Tloxcramnss mnosydeHHble BbipakeHus it AU, m Ajp B TIepBBIM 3aKOH
TepMoauHaMUKH, moayaumM: Q12 = (3/2)(p2Va — piVi) + [(p1 + p2)/2]- (V2 — Va).
5. Beipaxkast 0TCIO/Ia JJaBJICHUE B COCTOSIHUU 2, TIOJTY4aeM:
P2 = [2Q12 + p1(4V1 - Vz)]/(4V2 - V1)

6. [Toacrasisis yuciieHHble nanHbie B cucteMe CH u3 ycnoBus 3a1a4u, MoTydaeM:

P2 =[2-150 + 2-10°-(4-1-2)-10°%)/[(4-2-1)-10°] = 1-10° T1a = 1 aT™m.
Ortser: P2 = [2Q12 + p1(4V1 — V2))/(4V, — V1) = 10° ITa = 1 aT™m.

KpnTepnn OIICHUBAaHHHA BbBINOJHCHHUA 3aJaHUA banabl

[IpuBeneHo MOJIHOE pelIeHNe, BKIIOYAIOIIEE CIEAYIONINE IEMEHTHI: 3
I) 3ammcaHbl  MOJIOKEHHWSI TEOpUM M (PU3UYECKHE  3aKOHBI,
3aKOHOMEPHOCTH, NPUMEHCHHE KOTOPBIX HEOOXOAMMO JUIsl PEHICHUS
3alayd  BBIOPAHHBIM CIIOCOOOM (B JaHHOM CiIy4ae: ypasHeHue
Menoeneesa-Knanetipona, e6vipasicenue O0ns  6HYmMpeHHel dHepuu
U0eanbHo20 0OHOAMOMHO20 2a3a, onpeoeiieHue pabomovl 2asd, Nnepebvli
3aKOH MEPMOOUHAMUKLL);

IT) omcanbl Bce BHOBb BBOAMMBIC B PEIICHUH OyKBEHHBIE 0003HAYCHHMSI
(bu3MYeCcKuX BEIWYMH (3a ucKitoueHuem 0003HAUeHUll KOHCMAHM,
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yKazauuwix 6 eapuanme KHUM, obo3nauenuu, ucnoiv3yemvix 8 yciosuu
3a0auu, U CMaHOAPMHBLIX O0003HAYEHUU BENUYUH, UCHONb3YEeMbIX NpU
HANUCAHUU PUUYLECKUX 3AKOHOB);

IIl) mnpencraBiaeHbl HEOOXOAMMBbIE MaTEMaTHUECKHE IPEOOpa30BaHUS
1 pacy€Thbl (IIOJICTAHOBKA YMCJIOBBIX JAHHBIX B KOHEUHYIO (hopmyiy),
NPUBOJSIINE K MIPABUIBHOMY YHMCIOBOMY OTBETY ([IOIYyCKAETCSl PELICHUE
«T10 YacTAM» C IPOMEKYTOYHBIMU BBIYUCICHUSIMH );

IV) npencraBineH npaBUiIbHBIA OTBET C YKa3aHHEM €IWHHIL] U3MEPEHUS
VICKOMOM BEJIMYUHBI

[TpaBuibHO 3amMKCaHbl BCE HEOOXOIUMBIE TTOJIOKEHHUST TEOPUH, (PH3MIECKre
3aKOHBI, 3aKOHOMEPHOCTH, U TPOBEICHBI HEOOXOAMMEBIE MPEOOPA30BAHMS,
HO MIMEETCS OJTMH WJIM HECKOJIbKO U3 CIIEAYIOIINX HETOCTATKOB.
3amucu, COOTBETCTBYIOIIME MYHKTY I, mpencTaBieHbl HE B TOJHOM
00BEME MITH OTCYTCTBYIOT.

N (MJIN)
B penierny nMeroTcs TMIITHAUE 3aITUCH, HE BXOAIINE B PEIIeHHE (BO3MOXKHO,
HEBEPHBIC), KOTOPBIE HE OT/ICIICHBI OT PEIICHUS 1 HE 3aU€PKHYTHI.

U (UJIN)
B HEoO0X0auMBIX MaTeMaTHUeCKUX MPeoOpPa30BAHUSIX WU BBIYUCICHUIX
JIOMYIIEHBl OIMWOKUA, U (WJKM) B MaTeMAaTHYECKUX NpPeoOpa3oBaHUSX/
BBIYHMCIICHUSIX TTPOITYIIIEHBI IOTUYECKH BaKHBIE TIIATH.

1 (MJIN)
OtcyrcrByer myHKT IV, wim B HEM momymieHa ommOKa (B TOM YHCIIE
B 3aMKCH €IMHUI] U3MEPCHUS BEJTMIUHDI)

[IpencraBnensl  3amMcH, COOTBETCTBYIOIIME OAHOMY U3  CIEAYIOIIMX
CITy4acs.
[IpencraBiieHbl TOJIBKO TMOJOXKEHUS UM (POPMYJIbI, BbIpaXKarollue
(bu3nyecKre 3aKOHBI, MPUMEHEHUE KOTOPHIX HEOOXOAUMO U JOCTATOUYHO
JUIS pellieHus] JaHHOW 3ajauyu, 0e3 KaKuxX-Tu0o MpeoOpa3oBaHHUM ¢ HX
HCTOJIb30BAaHUEM, HAIIPABJIECHHBIX HA PELICHUE 3aa4u.

NJIN
B pemenun orcyrcrByer OJJHA u3 ucxomusix ¢opmyi, HeoOXoaumast
JUISl pellIeHUs] JAHHOW 3ajauu (WM YTBEPKACHUE, JIeXkKallee B OCHOBE
perieHusi), HO TPUCYTCTBYIOT JIOTMUECKH BEpHBIE NpeoOpa3zoBaHUs
C uMeroImuMucs popmynaMmu, HarpaBJIEHHbBIE HA PEIICHUE 3aJa4H.

NJIN
B OI[HOﬁ U3 UCXOJHBIX (PopMyJ, HEOOXOAUMBIX IJIsi PEIICHUS JaHHOU
3a7auu (WM B YTBEPKJICHHH, JICKAILIEM B OCHOBE PEIICHUS), JOMYIIECHA
omubOKa, HO TMPUCYTCTBYIOT JIOTUYECKH BEpHBIC MpeoOpa3oBaHuUs
¢ uMernmMucs GopmysiaMu, HallpaBJeHHbIE Ha PEIICHUE 3a1a4n

Bce ciydau pemieHusi, KOTOpble HE COOTBETCTBYIOT BBIIICYKAa3aHHBIM
KPUTEPUSIM BBICTABJIEHUS OLIEHOK B 1, 2, 3 bayuia

Maxcumanvrwiit 6ain
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Ha pucynke uzoOpakeHa cxema 53JIEKTPUYECKOW LIEMH, K

B COCTaB KOTOPOM BXOJISAT MOCIEI0BATEILHO COSAMHEHHBIE UJ— s
pE3UCTOP,  HE3APSHKEHHBIM  IJIOCKMKM  KOHJIEHCATOD, '|' R TT
BBICOKOBOJIbTHBIN HMCTOYHUK TTOCTOSHHOTO HANpPsHKCHUS —

C MPEHEOPEIKUMO MAJIBIM BHYTPEHHUM COIPOTHBIICHUEM M PA30OMKHYTHIH KITFOU.
Hanpsokenwe ucrounnka U =1 kB, momans mwiactur kongencaropa S =100 cm?,
paccrosiaue Mexay rmiactuHamMu 0 = 8,85 mm. Kirrou 3aMBbIKarOT W JTOYKUIAIOTCS
3apsIKM KOHJIEHcaTopa. 3aTeM, HE pa3MblKas KIIo4ya, BCE MPOCTPAHCTBO MEXKITY
O0KJTaJiKaMH KOHIEHCATOpa OYEHb MEIJICHHO 3allOJIHAIOT IUCTUIUIMPOBAHHOM BOIOMH,
KOTOpass HE TMPOBOAMT DIEKTPUYECKUH TOK M 00JalaeT JIUdJIEKTPUYECKOU
npoHuraeMocTeio € = 81. Kakyro paGoTy coBepIarOT BHEUIHHE CHJIbI B IPOLIECCE
3aMONHEHHsT KOHjeHcaTtopa Bojpoi? Cuwmraiite, uto gy =1/(47K) ~ 8,85-10712 @/m,
rae k =9-10° H-M*Kn? — ko @ULHEeHT NpOoNopLUOHATLHOCTH B 3akoHe KysoHa.
OtBert gaiiTe ¢ y4€TOM 3HaKa.

Bo3moxHOe penienue

1) [Tocne 3aMbIkaHWs KJIFOYa KOHACHCATOpP 3apsaMTcs a0 HamnpsokeHus U u
npuodperét 3apsx (1 =CU, rme C=¢gS/d - oaaekrpuueckas EMKOCTb
KOHJ/ICHCATOpa B OTCYTCTBHE TUAJICKTPUKA MEXKIY TIACTHHAMH.
2) Ilocnie 3amonHEeHUs MPOCTPAHCTBA MEKIY IIACTHHAMH KOHJEHCATOpa BOJON
€MKOCTh KOHJACHcaTopa yBenuduTcs u crtaHeT paBHa €C. Hanpspkenne Ha
KOHJICHCATOpPE HE HM3MEHHTCS, TMO3TOMY €ro 3apsij BO3pacTET A0 BETUYHHBI
g2 = eCU.
3) Ilpu nosapsigke KOHJEHcaTOpa Yepe3 MCTOYHUK MpoTeder 3apsia Ad = (2 —
01 = (¢ — 1)CU. ITo3ToMy HCTOUYHMK COBEpPIINUT paboTy A, = UAQ = (¢ — 1)CUZ,
4) Tak Kak TPOIECC M03apsAKH TPOUCXOAUT OUYEHb MEIJICHHO, TO TEIUIOTa B
pesucTope He BoiaenseTcs. [loaToMy, coracHO 3aKOHY COXpaHEHUS SHEPTUU IS
3aMKHYTOM 3JIEKTPUUECKOM 11eNH, paboTa UCTOYHUKA M paboTa BHEITHUX CUI Agyemn
pPacxoayloTCsl Ha I3MEHEHHE SHEPTUU KOHICHCATOpa!

Aucr + Assie = (€ — 1)CU? + Agyers = eCU%2 — CU?/2.

Orcrona
_ 2 _ 2 _1Y. 1012 . A 2
p o (e-DCUP_ (e-DeySU” _ (81-1)-8,85.10 (_)3,01 1000° _ 4 4 b,
2 2d 28,8510
KpnTeplm OIICHUBAHWS BBITNIOJTHCHUSA 3aJaHUA banibl
HpI/IBeI[eHO IMOJIHOC PCHICHUC, BKIIIOYAIOMICC CICAYIOIHNEC 3JICMCHTDI: 3

I) 3anmcanbl oNOXKeHUsT TeOpUr U (PU3NIEeCcKre 3aKOHbBI, 3aKOHOMEPHOCTH,
OPUMCHEHUE KOTOPBIX HEOOXOAMMO JJisl PEIICHUs 3a7a4d BBIOPAHHBIM
crocoOoM (B JaHHOM CIIydae: C6s3b MedcOy 3apsiooM, HANPIiCeHUem U
émKocmvio  KOHOewcamopa, — gopmynra 0 EMKOCMU — HIAOCKO20
KOHOeHcamopa, ¢hopmyna 0isi pabomvl UCMOYHUKA HANPIHCEHUS, 3AKOH
COXPaHeHUst SHepeuu OJisk 3AMKHYMOU IeKMPUYECKOU Yenu);

IT) onmcanbr Bce BHOBh BBOJIMMBIE B PEIIEHUN OYKBEHHBIE 0003HAYCHUS
GbU3MYecCKuX BENWYMH (32 WCKIIOYEHHWEM O0003HA4YeHHW KOHCTAHT,
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ykazaHHbix B Bapuante KM, o6o03HaueHMII BETUYMH, UCIOJIb3yEMbIX
B YCIIOBUM  3a/lauyd, M  CTAHJIAPTHBIX  OOO3HAYEHUW  BEJTUYMH,
UCIOJIb3yEeMbIX TP HAIMUCAHUM (PUBNYECKUX 3aKOHOB);

1) npoBegeHsl HEOOXOIWMBIE MaTeMaTUUYECKHUE IPEOOpa3oBaHUs M
pacu€Tbl (MOACTAaHOBKA YHUCIIOBBIX JIaHHBIX B KOHEUYHYIO (hopmyiy),
MPUBOSAIIME K NMPABUILHOMY YHUCIOBOMY OTBETY (IOIYCKAaeTCsl pelIeHue
«T10 YaCTAM» C TIPOMEXYTOUHBIMU BHIYUCIICHHSIMH );

IV) mpencraBneH TpaBUIBHBIN OTBET C YKa3aHUEM CIWHUI] HU3MEPEHUS
VMICKOMOW BEJIMYMHBI

[TpaBunbHO 3amucaHbl Bce HEOOXOAMMBIE TIOTOKESHUS TEOPUH, (Pr3ndecKre
3aKOHBI, 3aKOHOMEPHOCTH, U MPOBEIACHBI HEOOXOAMMBIE MTPEOOpa30BaHu,
HO UMEETCSl OJIUH MJIM HECKOJILKO U3 CIIEIYIOIIUX HEJOCTAaTKOB.
3anucu, COOTBETCTBYIOIIME MYyHKTY I, mpeacTaBieHbl HE B IOJHOM
00BbEME UITH OTCYTCTBYIOT.

N (UJIN)
B pemenun umeroTcs JUIIHUE 3alMCH, HE BXOJSIIME B pEIICHUE
(BO3MOXKHO, HEBEpHBIE), KOTOpbIE HE OTJEJIEHbI OT pEIICHUS U He
3a4EPKHYTHI.

N (UJIN)
B HeoOXoaMMBIX MaTEMAaTHYECKUX MPEOOPa30BAHUSX U BBIYUCICHUSIX
JIOMYIIIEHBl OMMOKK, W (WIM) B MaTeMaTHYECKUX MPeoOpa3zoBaHUSK/
BBIYHMCIICHUSIX TTPOITYIIEHBI IOTUYECKH BKHBIE TIIATH.

N (UJIN)
OtcyrcrByer nmyHKT |V, mim B HEM AomymieHa omuOka (B TOM YHUCIE
B 3aMKMCH €JIMHULl U3MEPEHMSI BEJIMYMHBI)

IIpeacraBnensl 3amucH, COOTBETCTBYIOLIME OJHOMY W3 CIEIYIOLIUX
CIIy4acs.
[IpencraBiaeHsl TOJNBKO TIOJOXKEHUS M (OPMYJIbl, BbIPAXKAIOLIUE
(¢u3nyecCKre 3aKOHBI, IPUMEHEHUE KOTOPBIX HEOOXOAUMO I PEIICHUS
JaHHOW 3amauM, 0e3 Kakux-Tu0o mpeoOpa3oBaHUM ¢ UX MCIOJIB30BAaHUEM,
HaIIPaBJICHHBIX HA PELICHUE 3aJa4H.

N
B pemenun orcyrcrByer OJJHA u3 ucxonnbeix ¢opmyii, HeoOXoaumast
JUIsL PELICHUs JaHHOW 3aJaud (MM YTBEP)KICHHE, JIeXkKaIlee B OCHOBE
pellIeHus1), HO NPUCYTCTBYIOT JIOTUYECKH BEpPHbIE MpeoOpa3oBaHUs
C UMeroIUMHUcs (HopMyIaMH, HaIIPaBJICHHBIE HA PELICHUE 3a1a4H.

N
B OI[HOI7I U3 UCXOAHBIX (DOPMYII, HEOOXOAUMBIX JJIsSI pelIeHUs TaHHOU
3a1a4yM (WIM B YTBEPIKICHUH, JIeXKAILEM B OCHOBE PELICHMUS), TOMyLIEeHa
OlMOKa, HO MPHUCYTCTBYIOT JIOTUYECKH BEPHBIE IPEOOpPa3OBAHUSA
C UMEIIIMMHUCA (HOpPMYyJIaMH, HAIIPABJICHHBIE HA PELICHUE 3a1a4U

Bce ciywyan pelieHHsi, KOTOpblE HE COOTBETCTBYIOT BBIIIECYKA3aHHBIM
KPUTEPUSIM BBICTABJIEHUS OLIEHOK B 1, 2, 3 bayuia

Maxkcumanvroiu oanin
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Ha ropu3oHTaJIBHOM CTOJIE HaXOIUTCS m
HE3aKpEIUIEHHAS ropka BBICOTOM

H=45cm u maccoit M, Ha BepiiuHe vOH
KOTOPOM  YIEpXKUBAIOT  MAJICHbKHM
Opycok Maccoit m=M/2. Tpenue
OTCYTCTBYeT. Bpycok mpu cockalb3blBAHMM C TOpPKM O€3 yJapa MepexoauT
Ha MIOBEPXHOCTh CTOJIAa. B HMCXOIHOM COCTOSHMM Topka W OpyCOK MOKOATCA
OTHOCHUTEJNBHO cToJa. ['OpKy 1 OpyCOK OJJHOBPEMEHHO OTIYCKAIOT, HE COOO0IIast UM
HavasibHOM ckopocTu. [locne cockalib3bIBaHUs ¢ TOPKU OPYCOK a0COJIIOTHO YIIPYTO
yAapsercsa O 3aKpEIUIEHHYIO BEPTHUKAJIbHYIO CTEHY, IIOCJIE€ YEro HallpaBJICHUE
JBUKEHUsI OpycKa M3MEHSAETCS Ha MPOTHUBOIOJIOXKHOE, U OH HAYMHAET OTOHATH
ropky. Ha kaky0 MakcHUMallbHyI0 BBICOTY HaJ CTOJIOM THOJHUMETCS OpYyCOK
10 CKJIOHY TOpKH? CUuTanTe, 4TO TOpKa BCE BPEMSI IBUIKETCS MOCTYIIATEIBHO.

2l

Bo3moxHOe penienue

Ob6ocHoBaHue

1. Beeném uneprmansuyto cuctemy orcuéra (MCO), cBsI3aHHYIO CO CTOJIOM.

2. Ilpu onucaHuu ABUKEHUSI OpYCKa UCIIONIb3YEM MOJI€NIb MaTEPUATbHONU TOUKH.

3. Tak Kak, cornacHO YCJIOBHIO 33/1a4M, TOpKa BCE BpeMs IBHIKETCS MOCTYNATEIbHO,
Oyzem paccMaTpuBaTh ABWKEHHUE TEJ, MPOUCXOIAIIEE B INIOCKOCTH PUCYHKA.

3. Jns onmcaHWsl B3aUMOJICWUCTBHSI TOPKM M OpycKa BOCIIOJIB3YeMCS 3aKOHOM
COXpPaHEHMs! MMPOEKLIUU UMITYJIbCA HA TOPU3OHTAIBHYIO OCh, JIEKALIYIO0 B IUIOCKOCTH
pUcyHKa. OTOT 3aKoH crpaseyiuB B MCO 111 cucTeMsl Tell B CIIydae, € CyMMa
MPOEKIMK BHEIIHUX CHUJ Ha BBIOPAHHYIO OCh paBHA HYJIO, YTO CIPAaBEJIMBO IS
JTAHHOM CUCTEMBI TEJl.

4. bynem mpuUMEHSITh JJISI CUCTEMBI Tel "Topka + Opycok + ctos + 3emutst" 3aKoH
coxpaHeHus: MexaHnnueckoil 3Heprun. OH BeinosiHsgeTcss B MCO nnst cuctemsl Tel
B CIyyae, €cld cyMMa pal0OT BHEIIHUX CHJI M CyMMa paboT BHYTPEHHHX
HEKOHCEPBATUBHBIX CUJI, JEHCTBYIOIIMX HA TEJIa CUCTEMBI, paBHA HYJI0. B 1aHHOM
Cllyyae BHEIIHHE CHJIbl OTCYTCTBYIOT, CHJIbI TPEHHUSI OTCYTCTBYIOT, a paboTa CUJl
B3aMMOJIEUCTBHS TOPKU U CTOJIa ¢ OPYCKOM paBHA HYJIIO B CHILy TOTO, YTO JIaHHbIE
CWiIbl B JIIOOOW MOMEHT BpPEMEHHM NEPHEHAUKYJISIPHbI BEKTOPY CKOPOCTH
JBIDKYIIETOCS OpycKa.

5. Ilpu aOcoyOTHO yHOpyroM COyAapeHUH Opycka CO CTEHKOW KHHETHYecKas
sHeprusi Opycka He u3MeHsercs. [loaromy ckopocTh Opycka mocie coyaapeHus
M3MEHSET HAIIPaBJIEHNE, HO HE U3MEHAETCS 110 MOJIYIIIO.

Pemenue

1) ITycth mociie COCKanb3bIBaHUS C TOPKH OPYCOK MPHOOPET OTHOCUTEIBHO CTOJIA
CKOPOCTHh V, HAmNpaBJICHHYI0O K CTEHKE, a TopkKa mpuolOpena CKOpocTh U,
HANpPaBJICHHYK OT CTEHKU. 10rjga 3aKOHbl COXPAaHEHHS MPOCKUHWH WUMITYJIbCa HA
TOPU30HTAIBHYIO OCh U MEXaHUYECKOW 3HEPTUU ISl MPOLEecCca COCKAIb3bIBAHUS
OpycKa C TOPKM MOXKHO 3aIlicaTh B BUJIE:
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mv =Mu, mgH = mv’ + Mzuz

Otcroma U = mv/IM = v/2,

2) Tlocne coymapeHusi CO CTEHKON OpyCOK OyJeT JBUTATHCS B CTOPOHY TOPKH CO
CKOPOCTBIO, MOAYJIb KOTOPOH paBeH V >U, TO €CTh OpYCOK JCHCTBUTEIHHO
IOTOHHUT ropky. CHOBa NMPUMEHHM JIJISI UX B3aMMOJICHCTBHUS 3aKOHBI COXPAHCHUS
MPOSKIIMH UMITYJIbCA Ha TOPU30HTAIBHYIO OCh 1 MEXaHHYECKOUN SHEPTUU:
(M+M)V?

—

3mecy V — cKOpocTH TOpKM W OpycKka B MOMEHT, KOTJa OpyCOK OCTaHOBUTCS

OTHOCHTEIILHO TOpKH, N — ICKOMast BBICOTA, HAa KOTOPYIO TIOTHUMETCSI OPYCOK.

mv + Mu = (m + M)V, mgH =mgh+

. mv>  mMgH
3) 13 nepBbIX ABYX YpaBHEHUI MOTydaeM: == N3 Tperpero u 4eTBepToro
m+
. . mv:  4m
YpaBHEHUU ITOay4aemM: mgH = mgh + . :
m+M
IToatomy mgH =mgh+ mMgH _4m , OTKyJ1a

m+M m+M

h:H(M_mj :H(W] “lh_s5cm.

M +m (M /m)+1 9
KpuTtepun onileHMBaHus BbINOJHEHUS 32 JaHUS | Baisl
Kpumepuii 1
Bepno 000CHOBaHA BO3MOKHOCTb VICITOJIb30BaHUS 3aKOHOB 1

(3axoHOMepHOCTEH). B maHHOM citydae: 6v100p uUHepyuanvbHol cucmemsbl
Omc4éma, NOCMynamenbHOCMb 08UIICEHUS], 3AKOHbL COXPAHEHUsl NPOEeKYUU
UMNYIbCA U MEXAHUYECKOU dHep2UU, AOCONOMHO ynpy2uil yoap

B 060ocHOBaHMM OTCYTCTBYET OJMH WJIA HECKOJBKO U3 DJIEMEHTOB. 0
NJIn

B oGocHoBaHMM nomyIieHa OIIMOKA.
NI

OO00CHOBaHHE OTCYTCTBYET

Kpumepuii 2

[) zamucanel TONOXEHUST TEOpUM W (PU3UYECKHE  3aKOHBI, 3

3aKOHOMEPHOCTH, MPUMEHEHHWE KOTOPBIX HEOOXOTUMO ISl PEIICHUS
3aa4i BHIOpaHHBIM CIIOCOOOM (B JAHHOM CITy4dae: 3aKOHbl COXPAHEHUs.
NPOEKYUuU UMNYIbCA U MEXAHUYECKOU JHepauu, 6blpaddceHus OJisl
NOMEHYUANbHOU dHEPUU MAMEPUATILHOU MOYKU 8 NOJe CULbL MANCeCTU
U OJ151 KUHEMUYECKOU IHep2UU MAmepuaibHoU Mo4Ku);

II) onmcanbl Bce BHOBb BBOJMMBIE B PEIICHUU OyKBEHHBIC 00O03HAUCHHUS
(U3NUeCKUX BEIWYMH (3a  UCKTIOYeHUeM O00O03HAYeHUll KOHCMAHM,
yKazanuvix 6 eapuanme KUM, ob6o3nauenuil GenuuuH, uUcnoib3yemvix
8 YCNI08UU 3A0ayU, U CIAHOAPMHBIX 0003HAYEHUL BEIUYUH, UCNONb3)EMbIX
NpU HANUCAHUU PUBUYECKUX 3AKOHOB);

II1) npencraBieHpl HEOOXOIMMBIE MaTeMaTHYECKHE MpeoOpa3oBaHUs |
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pacy€Tsl (MOJCTAHOBKA YKCIOBBIX JaHHBIX B KOHEUHYIO (HOopmymy),
NPUBOJSIIKE K MPAaBUJIBHOMY YHCIOBOMY OTBETY (JIOMyCKAETCs PEIICHUE
«T10 YacTsIM» C MPOMEKYTOUHBIMU BHIYMCIICHUSIMU);

IV) npencraBneH npaBWIIbHBIA OTBET C YKa3aHUEM €AMHHI] U3MEPEHUS
(U3MYECKON BEIIMYUHBI

[IpaBunbHO 3amucaHbl BCE€ HEOOXOJMMBIE TIOJIOKEHUS TEOPHH,
¢bu3nueckue 3aKOHbI, 3aKOHOMEPHOCTH, U TPOBEJACHBI HEOOXOIUMBIE
npeoOpa3oBaHus, HO HMEETCS OJWH WM HECKOJbKO M3 CIEAYIOLIUX
HEJO0CTaTKOB.
3anmucu, COOTBETCTBYyIoIME MYHKTYy II, mpeacTaBieHsl HE B MOJIHOM
00BEME UITH OTCYTCTBYIOT.

N (MJIN)
B pemeHnn WMEIOTCS IMITHWE 3alKMCH, HE BXOSIIME B pEIICHUE
(BO3MOXKHO, HEBEpHBIE), KOTOPhIE HE OTACICHBI OT pEUICHHWs U He
3a4EPKHYTHI.

N (MJIN)
B Heo0X0auMBIX MaTeMaTHYeCKUX MPEeoOpa30BaHUAX WU BBIYMCICHUSIX
JOMYIIEeHbl OMUOKK, W (WiIM) B MaTeMaTUYeCKUX IpeoOpa3oBaHUSIX/
BBIYHMCIICHUSIX TTPOITYIIIEHBI IOTUYECKH BXKHBIE TIIATH.

N (MJIN)
OtcyrcrByer myHKT [V, mim B HEM AomymieHa omuOka (B TOM YHUCIE
B 3aMKCH €IMHUI] U3MEPECHUS BEITMYNHBI)

IIpencraBiensl 3amncH, COOTBETCTBYIOIIME OAHOMY U3 CIEAYIOIIMX
CIIy4acs.
[IpencraBineHsl TOJNBKO TIOJOXKEHUS M (OPMYJIbl, BbIPAYKAIOLIUE
(¢u3nyecKre 3aKOHbI, IPUMEHEHUE KOTOPBIX HEOOXOAUMO I PEIICHUs
JAHHOW 3afauM, 0e3 Kakux-IM0o MpeoOpa3oBaHUM ¢ UX UCIOJIb30BaHUEM,
HaIIPaBJICHHBIX Ha PELICHUE 3a/1a4u.

NI
B pemenun orcyrctByer OJJHA u3 ucxonnbix ¢opmyi, HeOOXoauMast
JUISL pELICHUs JaHHOW 3aJadd (MW YTBEPXKICHHE, JIeXkKAllee B OCHOBE
pEllIeHus1), HO NPUCYTCTBYIOT JIOTHYECKH BEpPHbIE MpeoOpa3oBaHUs
C UMeroIUMHUcA (HOpMyIaMu, HAIIPABJICHHBIE HA PEILICHUE 3a4a4H.

NJINn
B OJTHOM 13 ucxoaHex GopMyl, HEOOXOMMMBIX IS PELICHHs JaHHOH
3a/auu (WM B YTBEPKJIECHUU, JIEKAILEM B OCHOBE PEIICHMS ), JOMYLIEHA
omnOKa, HO MPHUCYTCTBYIOT JIOTUYECKH BEPHBIE IPEOOpa3OBaAHUSA
C UMEIIIMMHUCS (HOpPMYyJIaMH, HAIPABJICHHBIE HA PELICHUE 3a1a4U

Bce ciywaun peiieHusi, KOTOpble HE COOTBETCTBYIOT BBIIIEYKA3aHHBIM
KPUTEPUSIM BBICTABIICHHS OIICHOK B 1, 2, 3 Gaia

Maxcumanvhslii 6ain
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Kpurtepuu oneHuBaHus 321aHNI ¢ Pa3BEPHYTHIM 0TBETOM

B wmwimmHapuueckom cocyne, 3aKpbITOM — MOABUKHBIM
MOPILHEM, HAXOIUTCA UJIealTbHbIN Ta3 (cM. puc.). [laBieHue
U Temreparypa B COCyJe HU3MepsAroTcs Ipu nomomu U-
00pa3HOTO MaHOMETpa C BEPTUKAIBHBIMUA KOJICHAMH,
B KOTOPBIN HAJIWTa >KUJKOCThb, U CHHUPTOBOIO TEPMOMETpA.
Crenku cocyla U TOPUIEHb TEMJIOW30JIHPOBAHBI, ras
TEI000MEHOM Ta3za ¢ MaHOMETPOM MOXKHO IPEHeOpeub,
aTepMoMeTp 0O0JagaeT OYeHb MaJol TEIIOEMKOCTHIO.
B ucxonnom COCTOSIHUU MOPIICHb HETIOJIBH)KEH, ras HaXOJAUTCS
B TEPMOJMHAMUYECKOM paBHOBECHM. [lopilieHp HAUYMHAIOT MEIJICHHO NEpEeMEIaTh
B HaIpaBJICHWH, MTOKa3aHHOM cTpenkor. Kak mpu sTom OyayT U3MEHSThCS TTOKa3aHUS
MaHoMeTpa U TepMmomerpa? OTBET MOSICHUTE, yKa3aB, Kakue (DU3MUYECKUE SIBJICHUS
Y 3aKOHOMEPHOCTU BBI HCOTb30BAIN /17151 OOBSICHEHHUS.

Bo3mo:xHOe penienue

1. Tlpu nepemMelieHun NopiHs BieBo 00bEM V raza ymenbinaercs. [loatomy ra3
coBepmiaer oTpumarenbHyto pabory: AA<(0. CorimacHo yClOBHIO, Ta3
MPAKTUYECKA HE OOMEHUBACTCS TEIUIOTON C OKPYKAIOIIMMH €T0 TEIaMH, B CKaThe
IPOUCXOIUT OYEeHb MeJUIeHHO. [loaToMy mpoliecc cxkaTtusi ra3a MOXKHO CUUTATh
paBHOBeCHBIM U aanabdatnyeckum: AQ = 0.

2. B COOTBETCTBUU C TEPBHIM 3aKOHOM TEPMOJMHAMHKHU, MPUMEHEHHBIM IS
naHHoro aauabaruueckoro rmpoiecca, AQ = AU+ AA=0. Orciona u3MeHEHUe
BHyTpeHHel sHepruu raza AU = -AA > 0.

3. BHyTpeHHsIs SHEprusi v MoJIeM HuealbHOTO rasza, 00JIaJIaloIIero MOJISIpPHOU
TEIUIOEMKOCTBIO Cy, B paBHOBECHOM coctosiHun paBHa U =cyvT, tme T -
abcomoTHast Temmeparypa raza. I[loatomy AU =cywAT >0, 10 ectp AT
noyioxkuTeNbHO. CiemoBaTenbHO, TEMIIepaTypa ra3a yBEIHMYHMBACTCS, U CTOJOMK
crupTa B TepMOMETpe OyAET MOJHUMATHCA.

4. CornacHo ypaBHeHUIO MenpeneeBa-Knaneiipona, qaBieHue raa B paBHOBECHOM
cocrostaun paBHO P = VRT/V. Tlockombky 00BEM Tra3a yMeHbBIIAETCs, a €ro
TeMIepaTypa YBEIMIUBACTCS, TaBJICHUE Ta3a OyAeT yBennunBaThes. Cie10BaTeNbHO,
Pa3HOCTh BBICOT CTOJIOMKOB KHJIKOCTH B KOJICHAX MaHOMETpa Oy/IeT YBEIMUUBATHCS
— B JICBOU TPyOKe CTOIOWK KHJIKOCTH OYIET IOJTHUMATHCS, a B TIPABOM — OITYCKAaThCSl.

KpnTepnn OIICHUBAaHHA BbINOJHCHUA 3aJaHUA banabl

[IpuBeneHO TOHOE MPABWILHOE PEIICHHWE, BKIIOYAIONICe MPABUIHHBIN 3
oTBeT (B MJaHHOM CJy4Yae: UMEeHeHUue NOKA3AHUL — MAHOMempa
u mepmomempa, n.3 u n.4) U UCUEPNBIBAIOIINE BEPHBIC PACCYKIICHUS
C IPSIMBIM  YKa3aHHUEM HaOOAaeMbIX SIBICHHA M 3aKOHOB (B JAHHOM
clIydae: onpeoeieHue 3HaKa pabomol 2a3a, yKkazarue Ha aouadamuyHocms
npoyecca, nepeviil 3aK0H MepMOOUHAMUKY, Bblpadicenue OJisl GHYMpeHHell
9HepeuU UdearbHoo 2asa, ypasnenue Menoeneesa-Knanetipona)
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Jlan mnpaBWIbHBIA OTBET, W NPHUBEACHO OOBSICHEHHE, HO B PELICHUU
MUMEETCSl OJIMH WJIM HECKOJIBKO U3 CIEAYIOIIUX HEAOCTATKOB.
B o0ObsicHeHHM HE yKa3aHO WJIM HE HCIOJIb3YeTCs] OJHO U3 (PU3NYECKUX
SBJICHUM, CBOMCTB, OINpPEICICHUN WU OJUH M3 3aKOHOB ((dopmyin),
HEOOXOJIUMBIX JUIsi TIOJHOTO BEpHOro o0OBsiACHeHUs. (Y TBEpKICHHUE,
Jexallee B OCHOBE OOBSCHEHHUS, HE MOJKPEIJIEHO COOTBETCTBYIOLIUM
3aKOHOM, CBOWCTBOM, SIBICHUEM, OTIPEICTICHUEM U T.II.)

N (UJIN)
VYkazanbl Bce HEOOXOMUMBbIE JUIsi OOBSICHEHHS SIBICHUS M 3aKOHBI,
3aKOHOMEPHOCTH, HO B HUX COJICPYKUTCS OJTUH JIOTUIECKUN HETOUET.

" (UJIN)
B pemenun wuMeErOTCS NHINHMUE 3alUCH, HE BXOJIAIIME B peEIICHUE
(BO3MOXHO, HEBEpHBIC), KOTOpPHIE HE OTJACIICHBI OT PEIICHUS W He
3a4EPKHYTHI.

U (UJIN)
B pemiennn nMeeTcss HETOUHOCTh B YKa3aHUU HA OJHO U3 (PU3MYECKUX
SIBJICHUM, CBOMCTB, OIpe/eleHni, 3aKOHOB ((hopMyIT), HEOOXOAUMBIX JJIs
MOJIHOTO BEPHOTO OOBSICHEHHUSI

[IpeacraBneHo pemieHne, COOTBETCTBYIONIEE OJAHOMY U3 CIEAYIOIIHNX
CITyJacs.
JlaH mpaBWIIBHBIA OTBET HA BOMPOC 3aJIaHUs, U MPUBEICHO OOBSICHEHUE,
HO B HEM HE YyKa3aHbl JBa SBJICHHUS WM (PU3NYECKHX 3aKOHA,
HEOOXOAMMBIX JIJIS TTIOJTHOTO BEPHOTO OOBSICHEHHSI.

NI
Vka3aHbl Bce HEOOXOOUMBIE IUISI OOBSCHEHHS SBJICHHS W 3aKOHEI,
3aKOHOMEPHOCTH, HO WMCIONINECS PACCyKJCHHS, HAlpaBJICHHBIE Ha
MOJTYYCHHE OTBETA HA BOIIPOC 3a/IaHMS, HE TOBEJACHBI IO KOHIIA.

NJIN
Vka3aHbl Bce HEOOXOAUMBIE JIsI OOBSCHEHHS SBJICHHS M 3aKOHEIL,
3aKOHOMEPHOCTH, HO UMECIOIITUECS PACCYKICHHSI, TPUBOJISIINE K OTBETY,
COJIep>KaT OIITUOKH.

NJIn
Vka3aHel He Bce HEOOXOIMMEBIE i1 OOBSICHEHUS SBJICHHUS M 3aKOHHBI,
3aKOHOMEPHOCTH, HO UMEIOTCSI BEPHBIC PACCYKJICHMUS, HAITPABJICHHBIC Ha
perieHune 3a1a4n

Bce cimydam pemieHusi, KOTOpble HE COOTBETCTBYIOT BbIIICYKa3aHHBIM
KPUTEPUSIM BBICTABIICHHS OIICHOK B 1, 2, 3 Gaia

Maxcumanvrwiu 6aun
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Bo BpeMss aBTOrOHOK Ha CKOPOCTHOM Tpacce OJWH TOHHIMK eXal TIo
TOPU3OHTAILHOMY MPSIMOJMHEMHOMY Yy4acTky AB ¢ MOCTOSHHOM CKOpPOCTBIO
Vi =144 xm/4. BTOpoil TOHIIMK, €XaBIIUA C TOCTOSHHOM CKOPOCTHIO Ha 0OoJee
MoiHOM "Oonuze", o0orHaB MEpBOro B TOUke A, cpady K€ Haydal TOPMO3UTh
Y OCTaHOBWIICA B cepenuHe yyacTka AB Ha Bpems At =15 c. [lorom BTOpO¥ rOHIIMK
YCKOpWICA U B TOuke B BHOBb OOOrHaym mepBoro roHmuka. IIpy 3ToM B MOMEHT
0o0roHa OH Kak pa3 JOCTAI MaKCUMAJIbHON CKOPOCTH, PAaBHOW CBOEW HAa4yaJIbHOL.
Cumras, 4T0 U NPU TOPMOKEHUH, U NPU MOCIEIYIOIIEM PA3rOHE BTOPOMl TOHIIUK
JBHKETCS C OJJMHAKOBBIM MaKCHMaJIbHO BO3MOXKHBIM ycKopeHueM a = 0,3Q, Haiiaure
MIPOAOKUTEIILHOCTD €70 TOPMOKEHHUSL.

Bo3mokxHOe pernenue

1. [TonHoe BpeMms t mpoxoxaeHus ydactka AB Tpacchl jyiHOM L oguHaKOBO AJIsI
000uX FOHIIMKOB. B cuitly paBHOMEPHOCTH ABUKEHUS MEepBOTo roHnmka L = Vit.

2. BTopoil TOHIIMK JBUTAJICS PABHO3AaMEJICHHO C YCKOPEHHEM & Ha TMepBOMH
MOJIOBUHE y4acTka JuyimHoM L/2, c6aBuB ckopocTh OT V2 10 0 B TeueHue BpeMeHu tj.
3areM, Ha BTOpPOM MOJOBHHE YYacTKa, OH JIBUTajlCsl PaBHOYCKOPEHHO, YBEJIUYUB
ckopocth oT 0 1o Vs = aty,. Kaxyro MoioBHHY ydacTKa TOHIIMK IMPEoJoJieBall 3a
onuHakoBoe Bpems t; = to. [Ipu atom t = 2t; + At.

3. Bpems t; ompenensercs W3 BBIPAKEHUS Ui IIyTH, NPOWJIEHHOIO IpHU
PaBHOYCKOPEHHOM JIBW)KEHHH 0€3 HaualbHOW CKOpocTH: L/2=at’/2, oTKyaa L =at’.

4. [TpupaBHHUBas MOTyYSHHBIE BRIpKEHUS UI L, umeem: at] =V, (2t, + At) win

at? -2Vt ~V,At =0,
Pemass »3T0 KBajgpaTHOE€ ypaBHEHHE, BBIOMpPAEM IIOJOKUTEIIBHBIM KOPEHBb
u, yuuTtbiBas, 4To Vi = 40 mM/c, OKOHYATEILHO HAXOIUM:

V,+VZ+V,aAt  40++/402 +40-3-15

t ~33 ¢
a 3
Ortser: t; = 33 C.
Kpurepuu onieHuBaHusi BLINOJHEHNs 32 1aHUSA Baaabl
[IpuBeneHo moaHOE perieHNe, BKIIOYAIOIIEE CIeIYIONNEe DIEMEHTHI: 2

I) 3ammMcanbl  MONOXKEHHS  TEOpPUM M (PU3UYECKHE  3aKOHBI,
3aKOHOMEPHOCTH, OPUMEHEHHE KOTOPLIX HEOOXOIMMO JJIsi pEeLICHHS
3amauyn  BeIOpaHHBIM cmocoboml (B gaHHOM ciydae:  ghopmynbl
KUHeMamuxkyu Ons nymu U CKOPOCMU MOYeK NpU UX PAGHOMEPHOM U
PABHOYCKOPEHHOM NPIMOTUHEUHOM OBUNCEHUU);

Il) oncanbl Bce BHOBH BBOJMMBIC B pellleHUH OYKBEHHbIE 0003HAYEHUS
(bU3MYeCKX BEIWYMH (3a ucCKItoueHuem 0003HAYeHUll KOHCMAHM,

! B kauecTBe HCXOAHBIX IPHHUMAIOTCA (OPMYJIbI, yKa3aHHbE B KOAM(UKATOPE NPOBEPAEMbIX TpeboBaHuil
K pe3yJbTaTaM OCBOSHHS OCHOBHOH 00pa30BaTENbHOW MPOTPaMMBI CPEJHETO OO0IIero oOpa3oBaHUS W HIIEMEHTOB
COJIeprKaHus JUIs IPOBEJICHUS €MHOTO TOCyIapCTBEHHOTO dK3aMeHa 1o ¢usmke. B ciydae ncnons3zoBanust Gopmy,
He BXOISIIMX B Koau¢ukarop (M, mpaBmwia Kupxrogpa, MOMEHT HHEpPLIUH U T. II.), paboTa OLEHNUBAETCS BEIYIINM
9KCIIEPTOM HCXO/s U3 0COOCHHOCTEH NPEI0KEHHOTO alIbTEPHATHBHOTO CII0C00a PELISHHS U CXEMBI OLICHUBAHHSI.

© Cratl'pan 2023-2024 yu. 1.




®usuka. 11 kiacc. Bapuant 02

yKazauHvix 6 sapuanme KHUM, obo3nauenutl, ucnonv3yemvix 8 yciosuu
3a0auu, U CMAHOAPMHLIX 0003HAYEHUU BEeIUYUHZ, UCNOTIL3YEeMbIX Npu
Hanucauuu @QuuyeckKux 3aKOH08);

IIl) mpexacrtaBiaeHbl HEOOXOAMMBIE MaTeMaTHYECKUE IpeoOpa3oBaHUS
1 pacy€Thl (MOJCTAaHOBKA YHMCJIOBBIX JAaHHBIX B KOHEYHYIO (popmyiy),
MPUBOJSIINE K TPABUIILHOMY YHCIIOBOMY OTBETY (JIOMyCKaeTCs peuieHue
"o yacTaAM" ¢ IPOMEKYTOUYHBIMHU BBIUUCIECHUSMH);

IV) npencraBineH NpaBUIbHBIA OTBET C YKa3aHUEM E€IUHULl U3MEHEHUS
MCKOMOW BEJIMYMHBI

[IpaBunbHO 3ammcaHbl BCE HEOOXOAMMBIC TOJOXKCHUS TEOPHH,
(bu3nYecKue 3aKOHBI, 3aKOHOMEPHOCTH, U TIPOBENICHBI MPeoOpa3oBaHUs,
HaIpaBJIeHHbIE HA PEIICHUE 3aJlayd, HO UMEETCS OJUH WU HECKOJBKO
U3 CIEAYIOIIUX HEAOCTATKOB.
3anucu, CcOOTBETCTBYyIoLME NYHKTY |l, mpencraBieHbl HE B MOJHOM
00BbEME MITH OTCYTCTBYIOT.

" (UJIN)
B petiennu nMeroTCst TUIIHKE 3aIUCH, HE BXOJSIIUE B pelIeHue (BO3MOXKHO,
HEBEPHBIE), KOTOPBIC HE OT/ICIICHBI OT PEIICHUS U HE 3aU€PKHYTHI.

U (UJIN)
B HEoO0X0auMBIX MaTeMaTHYECKUX MPEoOPa30BAHMIX WU BBIYMCICHUIX
JIOMYIIEHBl OMMWOKA, U (WJKM) B MaTeMAaTHYECKUX MPeoOpa3oBaHUsX/
BBIYMCIICHUSIX TTPOITYIIEHBI IOTUYECKH BKHBIE TIIATH.

N (UJIN)
OrcyrctByer myHKT |V, wnn B HEM nomylieHa ommOKka (B TOM 4HCIIE
B 3aMKMCH €JIMHULl U3MEPEHHUSI BEJIMUMHBI).

Bce ciywyam pemieHusi, KOTOpble HE COOTBETCTBYIOT BbIIICYKa3aHHBIM
KPUTEPHSIM BBICTaBJIEHUS OLICHOK B 1 miu 2 Gaia

Maxcumanvrwiu 6aun

23

B oanextpuueckoil 1enu, cxemMa KOTOpOW H300pakeHa
HA PUCYHKE, HCTOYHHUK  TIOCTOSIHHOTO  HaIpSKEHUS
C MaJgblM BHYTPEHHUM COIPOTUBIECHUEM MOJKIIOYEH
KTo4kaM 1 ® 4 >JIeKTpUYECKOM LEeNH, COCTOSIIEH
U3 Pe3UCTOPOB ¢ compotuBiieHussMu Ry =1 Om, Ry = 2 Owm,
R3=30Om wu R;=40OM. MWpeanbHblii  BOJBTMETP,
MOAKIIOUEHHBIM MEXAy ToukaMd 2 U 3 O3TOM Ielu,

noka3sbiBaeT Hanpspkenne Uys = 2 B. Haiingute 9/IC ncTouHnka HanpsiKeHHs..

2 CTaH,HapTHI)IMI/I CUMTAIOTCS 0003HAYEHUS (l)I/ISI/I‘IeCKI/IX BCJIMYMH, NPUHATBHIC B KO,HI/I(l)I/IKaTope IPOBEPACMBIX
Tpe60BaHHﬁ K pe3yjibTaTaM OCBOCHUA OCHOBHOU 06pa30BaTeJ'ILHOfI nporpaMmbl CpEAHCTO 06IIICFO 06pa30BaHI/I${

1 3JIEMCHTOB COJACPKAaHUA IJIA IMTPOBEACHUA €AUHOI0 roCy1apCTBEHHOI'0 5K3aMCHa 110 (1)I/I3I/IKe.
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Bo3mokxHOe pernenue

1. O603Ha4UM TOKH, TEKYIIKE [0 ABYM MapajuieibHbIM BETBsAM 1enu 1-2-4 u 1-3-4,
yepes |1 u 1. CompoTtuBieHuss 5STUX BETBeH, corjacHo dopmyne s
MOCJICIOBATEILHOTO COCIMHEHUS PE3UcTopoB, paBHbl Ri+ Rz u  Rs+ Ry,
COOTBETCTBEHHO.
2. K o6eum BeTBsiM nojxinrou€H uctounuk IJIC €, u mo 3akony Oma Jj1s1 TIOJTHOU
(3amMKHYTOM) 1enH 1Mo HUM TeKyT TokHU |1 = &/(R1 + R2) m I, = €/(R3 + Ry).
3. Tlo 3akony Oma ajig y4yacTka IeNd TaJeHHUs] HampspDKEHUsI Ha pe3uctopax Ro
u Ry paBHBI Uzs = 11R2 11 Uss = 12R4, cooTBETCTBEHHO.
4. Takum oOpazom,
Uz =Up— Uz = 8[R2/(R1 + Rz) - R4/(R3 + R4)] =
=g [2/(1+2)-4/(3+4)]=12(2/3-4/7) = (221 )s.
CnengoBaTenbHO,
€= 21U23/2 =21B.
OtBer: € = 21U,3/2 = 21 B.

KpI/ITepI/II/I OINCHUBAHHUA BbINOJHCHHUA 3aJaHUA banabl

[IpuBeneHO MoJHOE pelIeHUe, BKIFOYAIOIIEE CIICTYIONIUE JIEMEHTHI: 2
I) 3ancanb oNOKEHUST TEOPUH U (PU3UUECKUE 3aKOHBI, 3aKOHOMEPHOCTH,
IPUMEHEHUE KOTOPBIX HEOOXOAMMO Ui PEHICHHUS 3a7add BBHIOPAHHBIM
cnocoboM (B JaHHOM ciydae: qopmyna O CONpOMUGIeHUs Npu
noC1e008amenbHOM COeOUHEeHUU pe3ucmopos, 3akoubl Oma 08 NOJHOU
(3aMKHYmOIL) yenu u 015 yHacmKa yenu),

IT) onucansl Bce BHOBH BBOJAMMBIC B PEIICHUU OYKBEHHBIE 0003HAUCHUS
GUBUYECKUX BENMMYMH (3a UCKIIOYeHUeM O0003HAYeHUll KOHCMAHM,
ykazanuvlx 6 sapuanme KUM, 06o3nauenuii, ucnoivzyemvix 6 ycilouu
3a0auu, U CMAHOAPMHLIX 0003HAYEHUU BEIUYUH, UCHOTIL3YeMbIX NpU
HANUCAHUU PUBULECKUX 3AKOHOB);

I[IT) mpencraBiaeHbl HEOOXOIUMBICE MaTeMaTHYECKUE MPeoOpa3oBaHUs U
pacy€Tbl (MOJCTAaHOBKA YHUCJIOBBIX JaHHBIX B KOHEUHYIO (opmyny),
MIPUBOJISAIINE K TPAaBUILHOMY YHCJIOBOMY OTBETY (JIOITyCKaeTCs pelieHue
«I10 YaCTsIMY» C MMPOMEKYTOUHBIMU BHIYUCIICHHUSIMHU );

IV) nmpencraBneH npaBUIbHBIA OTBET C YKAa3aHHEM €IWHHIL] U3MEPEHUS
WCKOMOM BEJTUYHHBI

[IpaBunbHO  3amucaHbl  BCE HEOOXOAMMBIE TIOJOXKEHUS TEOPHH, 1
¢dbusnueckrue 3aKOHbI, 3aKOHOMEPHOCTH, U MPOBEACHBI MPeoOpa3oBaHMUs,
HaIlpaBJICHHbIE HA PEIICHHUE 3a/a4d, HO MMEETCS OAUH WM HECKOJBbKO
U3 CIEAYIOIIUX HEAOCTATKOB.
3anucu, cooTBeTCTBYyIolMe NyHKTY I, mpencraBieHbl He B MOJHOM
00BbEME MITH OTCYTCTBYIOT.

" (UJIN)
B peliennn UMeroTCs IMIITHKAE 3aIUCH, HE BXOJISIIUE B pellieHUe (BO3MOXKHO,
HEBEPHBIE), KOTOPBIE HE OT/IEICHBI OT PELICHUS U HE 3aYEPKHYTHI.

N (UJIN)
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B HeoOX0IMMBIX MaTeMaTHUECKUX MPeoOpa3oBaHUAX WM BBIYMCICHUSIX
JOMYIIEeHBl OMUOKK, W (WJIKM) B MaTeMaTHYECKUX NpeoOpa3oBaHUIX/
BBIUMCIICHUSIX TIPOMYIIEHBI JOTHYECKH BaKHBIC IIATH.

N (MJIN)
OtcyrctByer myHKT IV, wnmu B HEM gomyiieHa omuOKa (B TOM YHCIE
B 3aITMCH €IMHUIl U3MEPEHISI BEIINYNHBI)

Bce cimydam pemeHusi, KOTOpblE HE COOTBETCTBYIOT BBIIICYKA3aHHBIM 0
KPUTEPHUSM BBICTABJICHHUS OLICHOK B 1 nnu 2 Gana

Maxcumanvrwii 6ain 2

24

Ha pV-muarpamme m3o0paxén nporecc 1-2, koropoii 7
MPOBOAMTCS C UACAIBHBIM OJHOATOMHBIM Ta30M. /|
N3o0pakaronuii  3TOT mporecc Trpaduk  SBISCTCS
orpe3koM. ['a3 B 3TOM Tpolecce IMOJYYHII IIOJTHOE
komdecTBO TermnoTel Q12 = 400 Ixx. Haiigute 00BnEM
raza V, B KOHEYHOM COCTOSHUM 2 TIpOIlecca, €Ciu
p1=3-10°1la, p, = 10°Ma, V; = 1 1. 0

P2

Bo3mo:kxHOe pernenue

1. CornacHo mepBomy 3akoHy TepMmomuHamMuku Q12 = AUipp + Agp, toe AU —
W3MEHEHHNE BHYTPEHHEH sHepruH, a Ajy — paboTa rasa B mporiecce.
2. BHyTpeHHSST SHEpPrus OAHOATOMHOTO HJICATBbHOTO ra3za ¢ y4éTOM ypaBHEHUS
MenneneeBa-Kianeiipona Mmoxket ObITh 3amucana B Buae U = (3/2)vRT = (3/2)pV,
tak uto AUp =U, - U = (3/2)(p2V2 - p1V1).
3. DneMenTapHas pabota raza paBHa A =pAV, u nonHas pabora B mporecce 1-2
YHCIICHHO PaBHACTCS ILIOMIA I 1o rpadukom nporecca: Agp = [(p1 + p2)/2]- (V2 — Va).
4. TloncraBnsast momydeHHble BbIpakeHuss st AU m A;p B TIepBBIH 3aKOH
TepMoauHaMUKH, moayaumM: Q12 = (3/2)(p2Va — piVi) + [(p1 + p2)/2]- (V2 — Va).
5. Beipaxkast orcrozia 00bE€M B COCTOSIHUU 2, MOJTy4aeM:
V2 = [2Qu2 + Vi(4p1 + p2)J/(4p2 + pu).

6. [Toacrapisis uncnennsie nannapie B cucteme CU u3 ycnmoBus 3a/1auu, OTydaeMm:

V,=[2-400 + 1-103-(4-3 + 1)-10°)/[(4-1 + 3)-10°] = 3-10°M* = 3 1.
OtBet: Vo = [2Q12 + Vi(4p1 + p2))/(4p2 + p1) =3 1.

KpnTepnn OIICHUBAaHHA BbINOJHCHUA 3aJaHUA banabl

[IpuBeneHo MOJIHOE pelIeHIEe, BKIIOYAIOIIEE CIEAYIONINE IEMEHTHI: 3
I) 3ammcanbl TONOXKEHHWST TEOpPUM W (PU3MYECKHE  3aKOHBI,
3aKOHOMEPHOCTH, HPUMEHEHHE KOTOPBIX HEOOXOIMMO /IS PEeIICHHS
3a/laud  BBIOpAHHBIM  CIIOCOOOM (B J@aHHOM ClIy4ae: )ypasHeHue
Menoeneesa-Knanevipona, e6vipasicenue O0ns  6HYmMpeHHel dHep2uu
U0eanbHo20 0OHOAMOMHO20 2a3d, onpeodeieHue pabomuvl 2asd, Nepebvlil
3aKOH MEPMOOUHAMUKL);

IT) ommcanbl Bce BHOBb BBOAMMBIC B PEIICHUH OyKBEHHBIE 0003HAYCHHMSI
buznueckux BENWYHH (3a UCKIIOUeHUueM 0003HAYeHUli KOHCMAaum,
ykazauuwix 6 sapuanme KHM, obo3nauenuu, ucnonv3yemvix 8 yciosuu
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3a0auu, U CMaHOApPMHBLIX O00O03HAYEHUU BEeNUYUH, UCNONb3YEeMbIX NpU
HANUCAHUU PU3UYECKUX 3AKOHOB);

III) mnpencraBiaeHbl HEOOXOAMMBbIE MaTEMaTHUECKHE IPEOOpa30BaHUS
1 pacyéthl (MMOJICTAHOBKA YHCIIOBBIX JIAHHBIX B KOHEUHYIO (opmyimy),
NPUBOJSIINE K MPABUIBHOMY YHMCIOBOMY OTBETY ([IOIyCKAETCSl PELICHUE
«I10 YaCTSIM» C IPOMEXKYTOUHBIMU BBIYUCICHUSAMH );

IV) nmpencraBineH npaBUiIbHBIA OTBET C YKA3aHHEM €IWHHL U3MEPEHUS
MCKOMOM BEJIMYUHBI

[IpaBunbHO 3ammcaHbl BCE HEOOXOAMMBIC TOJOKECHUS TEOPHH,
(¢u3MYecCKue 3aKOHBI, 3aKOHOMEPHOCTH, M TMPOBEACHBI HEOOXOIUMBIE
npeoOpa3oBaHusi, HO MMEETCS OJWH WM HECKOJIbKO W3 CICHAYIOIIHNX
HEOCTAaTKOB.
3amucu, COOTBETCTBYIOIIME MYHKTY I, mpencTaBieHbl HE B TOJHOM
00BEME UITH OTCYTCTBYIOT.

1 (MJIN)
B pemieHny nMeroTcs TIMITHUE 3aITUCH, HE BXOAIINE B PEIICHHE (BO3MOXKHO,
HEBEPHBIE), KOTOPBIE HE OT/ICIICHBI OT PEIICHUS 1 HE 3aU€PKHYTHI.

U (UJIN)
B HEoO0X0auMBIX MaTeMaTHUeCKUX MPeoOpPa30BaHUSIX WU BBIYUCICHUIX
JIOMYIIEHBl OIMWOKUA, W (WJM) B MaTeMaTHYECKUX MPeoOpa3zoBaHUsX/
BBIYHMCIICHUSIX TTPOITYIIIEHBI IOTUYECKH BaKHBIE TIIATH.

1 (MJIN)
OtcyrcrByer myHKT IV, wim B HEM momymieHa ommOKa (B TOM YHCIIE
B 3aMKCH €IMHUI] U3MEPCHUS BEJTMIUHDI)

[IpencraBnensl  3amMcH, COOTBETCTBYIOIIME OAHOMY U3  CIEAYIOIIMX
CITy4acs.
[IpencraBiieHbl TOJIBKO TMOJOXKEHUS UM (POPMYJIbI, BBIpaXKaroline
(bu3nyecKre 3aKOHBI, MPUMEHEHUE KOTOPHIX HEOOXOAUMO U JOCTATOUYHO
JUIS pellieHus] JaHHOW 3ajauyd, 0e3 KaKuX-Tu0o MpeoOpa3oBaHHUM ¢ HX
HCTOJIb30BAaHUEM, HAIIPABJIECHHBIX HA PELICHUE 3aa4u.

NJIN
B pemenun orcyrcrByer OJJHA u3 ucxomusix dopmyi, HeoOXoaumast
JUISl pelliCHUs] JAHHOM 3ajauu (WM YTBEPKACHUE, JIekKallee B OCHOBE
perieHus), HO TPUCYTCTBYIOT JIOTMUECKH BEpHBIE NPeoOpa3zoBaHUs
c UMeroImuMucs popmyaMu, HalpaBJIEHHBIC HAa PEIICHUE 3aJa4H.

NJIN
B OI[HOﬁ U3 UCXOJHBIX (PopMyJ, HEOOXOAUMBIX IJIsi PEIICHUS JaHHOU
3a7auu (UM B YTBEPKJICHHH, JICXKAILIEM B OCHOBE PEIICHUS), JOMYIIEeHA
omubOKa, HO TMPUCYTCTBYIOT JIOTUYECKH BEpHBIC MpeoOpa3oBaHus
¢ uMernmMucs GopmysiaMu, HallpaBJeHHbIE Ha PEIICHUE 3a1a4n

Bce ciydau pemieHusi, KOTOpble HE COOTBETCTBYIOT BBIIICYKAa3aHHBIM
KpUTEPUSIM BBICTABJIEHUS OLIEHOK B 1, 2, 3 bayuia

Maxcumanvrwiit 6ain
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Ha pucynke wuzoOpaxkeHa cxeMa 3IJIEKTPUUYECKOU K
LEIH, B COCTAaB  KOTOPOW  BXOAAT  IOCJIEIOBATEIHHO J_
COCIMHEHHBIE  PE3UCTOD, HfsapﬂmeHHblﬁ mrockuit Y ‘|' R
KOHJIEHCATOP, BBICOKOBOJIbTHBI UCTOYHUK MOCTOSIHHOTO L
HalpsDKEHUST C  TPEHEOPEKMMO  MajibiM  BHYTPEHHUM  COTPOTHUBIICHHUEM
Y pa3OMKHYThIM Kit04. Hampsokenune wucrounmka U =2 kB, miomanp miacTuH
xongencaropa S =150 cm?, paccrosuume mexny miactuHamu d = 8,85 mm. Bcé
MIPOCTPAHCTBO MEXITYy OOKJIaIKaMH KOHICHCATOPA 3aIMOJIHCHO JUCTHILTUPOBAHHON
BOJIOM, KOTOpasi HE MPOBOJUT AJIEKTPUUECKHUI TOK U 00JalaeT TUAIEKTPUUECKON
npoHunaeMocteto € = 81. Kirod 3aMbIKalOT W JOXKHUAAIOTCA  3apsKu
KOHJEHCATOpa. 3aTeM, HE pa3MblKas KJIo4a, OYEHb MEIJICHHO YAAISIOT W3
MPOCTPAHCTBA MEXIy IUIACTUHaMH BCIO Boay. Kakyio paboTy coBepiaror
BHEIIHUE CHJIBI B MPOLECCE yAAIeHUs BOJAbI M3 KoHJeHcatopa? Cuuraiite, 4TO
g0 =1/(4nk) ~ 8,85-10 2 ®/™, rme k=9-10°H-M¥Kn® -  xo>dpduimeHt
MIPONOPLIMOHAIBHOCTH B 3aKk0HE KynoHna. OTBeT faite ¢ y4éTOM 3HaKa.

L
=

Bo3mokxHOe pernenue

1) [Tocne 3aMblkaHWs KJFO4a KOHACHCATOP 3apsauTcs 10 HampsokeHus U
u npuobper€r 3apsag (1 =eCU, rme C=¢g9S/d - osnextpuueckas EMKOCTb
KOHJICHCATOpa B OTCYTCTBUE TUDIICKTPHUKA MEXKTy ITACTUHAMH.
2) Ilocne ynaneHus BOABI W3 MPOCTPAHCTBA MEXIY IIACTHHAMH KOHIIEHCATOpa
ero €MKOCTh YMEHbIIUTCS W craHeT paBHa C. HampsbkeHne Ha KOHAEHCATOPE
HE U3MEHUTCS, TOITOMY €T0 3apsii yMEHBIIUTCS 10 BelnduHbI (2 = CU.
3) Ilpu yacTU4YHOHN pa3psAKe KOHIEHCATOpAa Yepe3 MCTOYHHUK IMPOTEYET 3apsij
AQ =02 - 01 =—(e — 1)CU. [ToaTOMy UCTOYHHUK COBEPIIUT pabOTy

Auer = UAq = —(8 - 1)CU2
4) Tak kak mpolecc pa3psIKd TPOUCXOAWT OYEHb MEMJICHHO, TO TEIUIOTa
B pe3uctope He Bbaensercsa. [1o3ToMy, COrimacHO 3aKOHY COXpaHEHUs SHEPTHH
IUTS 3aMKHYTOM AJIEKTPUYECKON 1enu, paboTa HCTOYHHUKA U Pab0Ta BHEITHUX CHII
Agsen PACXOIYIOTCSI HA M3MEHEHHE YHEPTHH KOHJIEHCATOPa:
Aucr + Asien = —(€ — 1)CU? + Apens = CU?2 — eCU?/2,
_(e-1)CU? (e-1)g,SU? _(81-1)-8,85-107?-0,01- 20002

Otcrona =+2,4 MJIk.
A 2 2d 2-8,85-107°
Kpurepuu onieHuBaHusi BLINOJHEHUS 32 IaHUSA Bbanabl
[IpuBeneHO MOJHOE PElICHUE, BKIIOYAIOIIIEE CIICTYIONINE JIEMEHTHI: 3

I) 3anmcanbr monoxeHust Teopun ¥ GU3NIECKHUE 3aKOHBI, 3aKOHOMEPHOCTH,
OPUMEHEHUE KOTOPBIX HEOOXOIMMO ISl PEIICHUS 3a7add BBHIOpaHHBIM
CocoOOM (B JaHHOM CIIYYae: CBA3b MeHCOy 3apsi0OM, HANPHCEHUEM
u émxocmvlo KOHOeHcamopa, opmyra 0N EMKOCMU  NIOCKO20
KOHOeHcamopa, Gopmyna O pabomvl UCMOYHUKA HANPSHCEHUS, 3AKOH
COXpaHeHUst SHepeuu OJisk 3AMKHYMOU JIeKMPUYECKOU Yenu);

II) onmcanbl Bce BHOBb BBOJMMBIC B PEIICHUU OyKBEHHBIC 00O3HAUCHHUS
Gu3nMUecKuX BeTMYMH (32 HUCKIIOUEHWEeM O0003HaueHWid KOHCTAHT,
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ykazaHHbIX B Bapuante KWM, 0003HaueHU BEJIWYMH, HCIOJb3YEMbIX
B YCJIOBUU 33J]auy, U CTaHJIaPTHHIX 0003HAYEHUH BEJIMYUH, UCIIOIb3YEMBIX
NpY HAMMCAHUM (PU3HMUYECKUX 3aKOHOB);

I11) mpoBeeHbI HEOOXO0IMMBIE MATEMAaTHYECKKE TIPEOOPaA30BAHUS U PACUETHI
(MoCTaHOBKA YHMCIOBBIX JaHHBIX B KOHEUHYIO (DOpMyITy), HPUBOJSAIIME
K IPAaBUJILHOMY YHKCJIIOBOMY OTBETY (JIOIyCKA€TCsl PELICHUE «I10 YacCTSIM»
C TIPOMEKYTOYHBIMHU BBIYHCIICHUSIMHA);

IV) mpencraBneH TpaBUIBHBIN OTBET C YKa3aHUEM CIWHUI] HU3MEPEHUS
VMICKOMOW BEJIMYMHBI

[TpaBuibHO 3amycaHbl Bce HEOOXOAMMBIE TIONOKEHUS TEOPUH, (PU3HUECcKre
3aKOHBI, 3aKOHOMEPHOCTH, U MPOBEIACHBI HEOOXOAMMBIE MTPEOOpa30BaHu,
HO UMEETCSl OJIUH MJIM HECKOJILKO U3 CIIETYIOIIUX HEJOCTAaTKOB.
3anucu, COOTBETCTBYIOIIME MYyHKTY I, mpeacTaBieHbl HE B IOJHOM
00BbEME UITH OTCYTCTBYIOT.

N (UJIN)
B pemenun uMmeroTcs JMIIHUE 3alMCH, HE BXOJSIIME B pEIICHUE
(BO3MOXKHO, HEBEpHBIE), KOTOpbIE HE OTJEJIEHbI OT pEIICHUS U He
3a4EPKHYTHI.

N (UJIN)
B HeoOXoaMMBIX MaTEMaTHYECKUX MPEOOPa30BAHUSX U BBIYUCICHUSIX
JIOMYIIIEHBl OMMOKK, W (WIM) B MaTeMaTHYECKUX MPeoOpa3zoBaHUSK/
BBIYHMCIICHUSIX TTPOITYIIIEHBI IOTUYECKH BKHBIE TIIATH.

N (UJIN)
OtcyrcrByer nmyHKT |V, mim B HEM AomymieHa omuOka (B TOM YHUCIE
B 3aMKMCH €IMHUL] U3MEPEHUS BEJTUYHUHBDI)

IIpeacraBnensl 3amucH, COOTBETCTBYIOLIME OJHOMY W3 CIEIYIOLIUX
CIIy4acs.
[IpencraBiaeHsl TOJNBKO TIOJOXKEHUS M (OPMYJIbl, BbIPAXKAIOLIUE
(u3nyecKre 3aKOHbI, IPUMEHEHUE KOTOPBIX HEOOXOAUMO I PEIICHUS
JaHHOW 3amauM, 0e3 Kakux-Tu0o MpeoOpa3oBaHU ¢ UX HCIOJIB30BAHUEM,
HaIIPaBJICHHBIX HA PELICHUE 3aJa4H.

N
B pemenun orcyrcrByer OJJHA u3 ucxonnbeix ¢opmyii, HeoOXoaumast
JUIsL PELICHUs JaHHOW 3aJadd (WM YTBEP)KICHHE, JIeXkKAIlee B OCHOBE
pellIeHus1), HO NPUCYTCTBYIOT JIOTUYECKH BEpPHbIE MpeoOpa3oBaHUs
¢ UMeroIUMHucs (HopMynaMu, HalIpaBJIEHHbIE HA PELICHUE 3a4a4u.

N
B OI[HOI7I U3 UCXOAHBIX (DOPMYII, HEOOXOAUMBIX JJIsSI pelIeHUs TaHHOU
3a1a4uM (WIM B YTBEPIKICHUH, JIeXKAIEM B OCHOBE PELICHMUS), TONyIIEHa
omnOKa, HO TPUCYTCTBYIOT JIOTUYECKHM BEPHBIE IPEOOPA30BAHUS
C UMEIIIMMHUCA (HOpPMYyJIaMH, HAIIPABJICHHBIE HA PELICHUE 3a1a4U

Bce ciywyan pelieHHsi, KOTOpblE HE COOTBETCTBYIOT BBIIIECYKA3aHHBIM
KPUTEPUSIM BBICTABJIEHUS OLIEHOK B 1, 2, 3 bayuia

Maxkcumanvroiu oanin
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Ha ropu3oHTaJIBHOM CTOJIE HaXOIUTCS m
HE3aKpEIUIEHHAA ropka BBICOTOM

H=54cm u wmaccoi M=1xkr, Ha Mo |H
BEPILLINHE KOTOPOM YACPKUBAIOT
MaJICHBKUI Opycok Mmaccoir m = M/2,
Tpenue otcyrcTByeT. Bpycok npu cockanb3blBaHUM C TOPKU 0€3 yaapa MmepexoauT
Ha TOBEPXHOCTh CTOJIa. B HCXOJHOM COCTOSIHMM TOpKa W OpYyCOK MOKOATCS
OTHOCHUTEJNBHO cToJa. ['opKy 1 OpyCOK OJJHOBPEMEHHO OTIIYCKAlOT, HE COO0IIast UM
HavasibHOM ckopocTu. [locne cockanib3biBaHus ¢ TOPKU OPYCOK a0COJIIOTHO YIIPYTO
yaapsieTcsa O 3aKpEIUIEHHYK) BEPTHUKAJIbHYIO CTEHY, IIOCJIE€ YEro HaIlpaBJICHUE
JBUKEHUsI OpycKa M3MEHSAETCS Ha MPOTHUBOIOJIOXKHOE, U OH HAUMHAET OTOHAThH
ropky. Yemy OyAeT paBHa MOTEHUHMAJIbHAsA 3HEPrUsl OpycKa OTHOCHUTENIBHO CTOJIA
B MOMEHT, Korja OpyCOK MNOJHHUMETCS MO CKJIOHY TOpPKM Ha MaKCUMAJIbHYIO
BBICOTY HaJ cTOJIOM? CuMTanTe, 4TO rOpKa BCE BPEMS JBUKETCS MOCTYNATENBHO.

2l

Bo3moxHOe penienue

Oo6ocHoBaHME

1. Beeném uneprmansuyto cuctemy orcuéra (MCO), cBsI3aHHYIO CO CTOJIOM.

2. Ilpu onucanuu nBHUXKEHUS OpycKa UCIIOJIb3YyEeM MOJIENb MaTepUaIbHON TOUKH.

3. Tak Kak, COIIacHO yCIOBHIO 33[a4l, FOPKa BCE BpPEMs IBIKETCS IOCTYIATENBHO,
Oyzem paccMaTpuBaTh ABWKEHHUE TEJI, IPOUCXOIAIIEE B INIOCKOCTH PUCYHKA.

3. JIns ommcaHus B3aUMOJEWCTBUS TOPKH M OpycKa BOCHOJB3YEMCS 3aKOHOM
COXpPAaHEHUs MPOEKUMH UMITYJIbCa HA TOPHU3OHTAIBHYIO OChb, JIEKAIIYIO
B IJIOCKOCTH pHUCYHKa. OTOT 3akoH crpaBeymuB B MCO nns cucteMsl Tel
B ClIy4ae, €CJIM CyMMa MPOEKIMil BHEIIHUX CUJI Ha BHIOPAHHYIO OCh paBHA HYIIIO,
YTO CIIPABEJIMBO JJIs1 JTAHHOW CUCTEMBI TEll.

4. Byaem npumeHsTh ISl CUCTEMBI Tel "Topka + Opycok + cton + 3emis" 3aKoH
coxpaHeHus1 Mexanndeckoil sHepruu. OH BoinonHsercs B MCO s cuctemsel Ten
B Clly4ae, €CiId CyMma pabdoT BHEIIHUX CHWJI M CyMMa paboT BHYTPEHHHX
HEKOHCEPBAaTUBHBIX CUJI, JEHCTBYIOIIUX HA TEJla CUCTEMBI, paBHA HYII0. B 1aHHOM
cllydae BHEIIHHUE CHJIbl OTCYTCTBYIOT, CHJIBI TPEHHUSI OTCYTCTBYIOT, a paboTa CHUJ
B3aUMOJEUCTBUSI TOPKHU U CTOJIAa C OPYCKOM paBHA HYJIO B CUJIy TOTO, YTO JaHHbIE
CWIbl B JI0OOH MOMEHT BpEMEHU NEPIEHIAUKYJISPHbl BEKTOPY CKOPOCTH
JBIDKYIIETOCS OpycKa.

5. Ilpu aOconiOTHO yHOpyroM cCOyAapeHUH Opycka CO CTEHKOW KHHETHYecKas
sHeprusi Opycka He u3Mensercsa. [loaTomy ckopocTh Opycka mocie coyaapeHus
U3MEHSET HAIPABJICHUE, HO HE U3MEHSIETCS IO MOAYJIIO.

Pemienne

1) ITycTh mocie cockaib3bIBaHMS C TOPKU OPYCOK MPUOOPENT OTHOCUTEIBHO CTOJA
CKOpOCTh V, HaIpaBICHHYI0 K CTEHKE, a Tropka mnpuodpena CKOpocTh U,
HANPaBJICHHYIO OT CTEHKH. Torja 3aKOHBI COXpAaHEHHS MPOEKIUH HMITyJIbCa Ha
TOPU30HTALHYIO OCh M MEXaHWYECKOW SHEPTHH IS MPOIECcca COCKAb3bIBAaHHS
Opycka ¢ TOPKH MOKHO 3aITUCaTh B BUJIE:
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mv = Mu, mgH = mv’ + Mzuz

Otcroma U = mv/IM = v/2,

2) Tlocne coymapeHusi CO CTEHKON OpyCOK OyJeT JBUTATHCS B CTOPOHY TOPKH CO
CKOPOCTBIO, MOAYJIb KOTOPOH paBeH V >U, TO €CTh OpYCOK JCHCTBUTEIHHO
AOoroHHAT Topky. CHOBa NMPUMEHHM JIJISI UX B3aMMOJCHCTBHS 3aKOHBI COXPaHCHUS
MPOSKIIMH UMITYJIbCA Ha TOPU30HTAIBHYIO OCh 1 MEXaHHYECKOUN SHEPTUU:
(m+M)V?

—

3mecy V — cKOpocTH TOpKM W OpycKka B MOMEHT, KOTJa OpyCOK OCTaHOBUTCS

OTHOCHTEIILHO TOpKH, N — ICKOMast BBICOTA, Ha KOTOPYIO TIOTHUMETCST OPYCOK.

mv + Mu = (m + M)V, mgH = mgh +

. mv>  mMgH
3) M3 mnepBbIX JABYX YypaBHEHHH IOJIydaeM: =M N3 Tperbero u
m +
2
o mv 4m
YETBEPTOro YpaBHEHUM MOJIyYaeMm: mgH = mgh + vk [Toatomy
+

mMgH  4m
m+M m+M

2 2
U =mgh=mgH 1—4m—M2 :mgH(M_mj :MgH[M/m—lJ _ MgH =0,3 JIx.
(m+M)

mgH =mgh + , OTKyJ1a ICKOMasl MOTeHIMANIbHAs SHEPIrHst OpycKa

M +m 2 (M/m+1 18
Kpurepuu onieHuBaHusi BHINOJHEHUS 32/ IaHUSA \ Banabl
Kpumepuii 1
Bepno 000CHOBaHA BO3MOKHOCTb VICITOJIb30BaHUS 3aKOHOB 1

(3akoHOMepHOCTel). B MaHHOM ciy4ae: 6b100p UHEpYUANbHOU Cucmembl
omcuéma, noCmynamenibHOCHb OBUNCEHUS], 3AKOHbI COXPAHEHUs. NPOEeKYUU
UMNYIbCA U MEXAHUYECKOU dHep2UU, AOCOTIOMHO YNpy2uil yoap

B o0ocHOBaHMM OTCYTCTBYET OJUH UM HECKOJIBKO U3 3JIEMEHTOB. 0
NJIN

B oGocHoBaHMM noMyIIIeHA OIITMOKA.
NJIN

Ob60cHOBaHHE OTCYTCTBYET

Kpumepuii 2

[) 3amucanel TONOXKEHUST TEOpUM U (PU3UYECKHE  3aKOHBI, 3

3aKOHOMEPHOCTH, MPUMEHEHHE KOTOPBIX HEOOXOIMMO [UJIsl pelIeHUs
3a/1a4d BBIOpAaHHBIM CIIOCOOOM (B JIaHHOM CJIy4ae: 3aKOHbl COXPAHEHUs.
NpOeKyuu UMNYIbCd U MEeXAHU4eCKou JHepeuu, 6ulpaxcenus O
NOMEHYUANbHOU dHEP2UU MAMEPUANbHOU MOYKU 8 NOJLe CUNbL MAHCeCmU
U OJ151 KUHEMUYEeCKOU SHep2UU MAmMepuaIbHOU MoyKuL),

II) onucanbl Bce BHOBb BBOJMMBIE B pELICHUH OYKBEHHBIE 0003HAUEHUS
(GU3MYECKNX BEMWYMH (32  UCKIHOUeHUeM O00O03HAYeHUU KOHCMAHM,
yKazanuvix 6 eapuanme KUM, ob6o3nauenuii 6enuuuH, uUcnoib3yemvix
8 YC08UU 3a0ayU, U CMAHOAPMHBIX 0003HAYEHU BEIUYUH, UCNOIb3YEMbIX
NpU HANUCAHUU PUBUYECKUX 3AKOHOB),

II1) mpeactaBieHbl HEOOXOIMMbIE MaTeMaTHYECKHE MpeoO0pa30BaHUS
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U pacuéThl (MOJCTAHOBKA YHUCJIOBBIX JaHHBIX B KOHEUHYIO (popmyiy),
NPUBOJSIIKE K MPAaBUJIBHOMY YHCIOBOMY OTBETY (JIOMyCKAETCs PEIICHUE
«T10 YacTsIM» C MPOMEKYTOUHBIMU BHIYMCIICHUSIMU);

IV) npencraBneH npaBWIIbHBIA OTBET C YKa3aHUEM €AMHHI] U3MEPEHUS
(U3MYECKON BEIIMYUHBI

[IpaBunbHO 3amucaHbl BCE€ HEOOXOJMMBIE TIOJIOKEHUS TEOPHH,
¢bu3nueckue 3aKOHbI, 3aKOHOMEPHOCTH, U TPOBEJACHBI HEOOXOIUMBIE
npeoOpa3oBaHus, HO HMEETCS OJWH WM HECKOJbKO M3 CIEAYIOLIUX
HEJO0CTaTKOB.
3anmcu, COOTBETCTBYIOIME MYHKTYy II, mpeacTaBineHsl HE B MOJIHOM
00BEME UITH OTCYTCTBYIOT.

N (MJIN)
B pemeHnn WMEIOTCS IMITHWE 3alKMCH, HE BXOSIIME B pEIICHUE
(BO3MOXKHO, HEBEpHBIE), KOTOPhIE HE OTACICHBI OT pEUICHHWs U He
3a4EPKHYTHI.

N (MJIN)
B HEo0X0auMBIX MaTeMaTHYeCKUX MPEeoOpa30BaHUAX WU BBIYMCICHUSIX
JOMYIIEeHbl OMUOKK, W (WiIM) B MaTeMaTUYeCKUX IpeoOpa3oBaHUSIX/
BBIYHMCIICHUSIX TTPOITYIIIEHBI IOTUYECKH BXKHBIE TIIATH.

N (MJIN)
OtcyrcrByer myHKT [V, mim B HEM AomymieHa omuOka (B TOM YHUCIE
B 3aMKCH €IMHUI] U3MEPECHUS BEITMYNHBI)

IIpencraBiensl 3amncH, COOTBETCTBYIOIIME OAHOMY U3 CIEAYIOIIMX
CIIy4acs.
[IpencraBineHsl TOJNBKO TIOJOXKEHUS M (OPMYJIbl, BbIPAYKAIOLIUE
(¢u3nyecKre 3aKOHbI, IPUMEHEHUE KOTOPBIX HEOOXOAUMO I PEIICHUs
JAHHOW 3afauM, 0e3 Kakux-IM0o MpeoOpa3oBaHUM ¢ UX UCIOJIb30BaHUEM,
HaIIPaBJICHHBIX Ha PELICHUE 3a/1a4u.

NI
B pemenun orcyrcrByer OJJHA u3 ucxonnbeix ¢opmyi, HeOOXoauMast
JUISL pELICHUs JaHHOW 3aJadd (MW YTBEPXKICHHE, JIeXkKAllee B OCHOBE
pEllIeHus1), HO NPUCYTCTBYIOT JIOTHYECKH BEpPHbIE MpeoOpa3oBaHUs
C UMeroIUMHUcA (HOpMyIaMu, HAIIPABJICHHBIE HA PEILICHUE 3a4a4H.

NJINn
B OJTHOM 13 ucxoaHeX GopMyl, HEOOGXOMMMBIX IS PELICHNs JaHHOH
3a/auu (WM B YTBEPKJIECHUU, JIEKAILEM B OCHOBE PEIICHMS ), JOMYLIEHA
omnOKa, HO MPHUCYTCTBYIOT JIOTUYECKH BEPHBIE IPEOOpa3OBaAHUSA
C UMEIIIMMHUCS (HOpPMYyJIaMH, HAIPABJICHHBIE HA PELICHUE 3a1a4U

Bce ciywan peiieHusi, KOTOpble HE COOTBETCTBYIOT BBIIIEYKA3aHHBIM
KPUTEPUSIM BBICTABIICHHS OIICHOK B 1, 2, 3 Gaia

Maxcumanvhslii 6ain
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