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. MAZHUMHO20 NOAsL 6OMU3U BEPXHE20 MOPYA KAMYWKY, AHAL02US CO
KPUTEPUU OLNEHKMU BBIIIOJIHEHUSA 3AJAHUN 83aumooeticmsuem 08yX MAeHUMO8)

C PABBEPHYTHBIM OTBETOM JlaH TpaBUIIBHBIA OTBET, W TPHUBEACHO OOBSICHEHHWE, HO B PCIICHUH

. N HUMEIOTCSI OJTUH WM HECKOJIBKO U3 CIEAYIOIIUX HEAOCTATKOB:
Pemenns 3amanmii 27-32 wacth 2 (¢ pa3BEPHYTHIM OTBETOM) OIICHHUBAIOTCS Y

JKCHEePTHOI KoMuccreil. Ha ocHOBe KpUTEpHEB, IIPEICTABICHHBIX B MPUBEASHHBIX HIKE
TaOIMIaX, 3a BBINOJHEHHE KaXIOr0 3aJaHMs B 3aBUCUMOCTH OT IIOJHOTHI U
MPaBUIBHOCTH JaHHOTO 3K3aMEHYEeMBIM OTBeTa BhICTaBisiercss oT 0 1o 2 OamioB 3a
3aganue 28 u ot 0 go 3 6amtos 3a 3amanus 27 u 29-32.

B 00bsiCHEHHH He yKa3aHO WM HE HCIOJIB3yeTCs OJHO M3 (pU3HuecKux
SIBIICHUI, CBOWCTB, OMNpEAETCHW WM OIWH U3 3aKOHOB ((opmyin),
HEOOXOJMMBIX ISl TOJIHOTO BepHOro oObsicHeHus. (YTBepikaeHue,
JieKAIee B OCHOBE OOBSICHCHHS, HE MOJKPEIJICHO COOTBETCTBYHOIIUM

. . . 3aKOHOM, CBOWCTBOM, SIBJICHHEM, OTIPECICHUEM H T.II.)
o7 | HemnocpeacTBeHHO Haj HENOABMKHO 3aKPEIUIEHHON MNPOBOJIOYHON KaTYLIKOH 1 (WJIN)

BOJIb €€ OCU Ha MPYKUHE IMOJABCHICH MOKOAIMUCA MOJOCOBOU MAarHutT (CM. VKazaHbl Bce HeO6XOI[I/IMBIe TUTSt OODBSICHCHUST SIBJICHUS U 3aKOHBI,

& 2 N ..
pucyHok). Kyna HauHET ABMTATBCS MarHUT cpasy IOCIE 3aMbIKaHUS Kiroda’ 3aKOHOMEPHOCTH, HO B HUX COAEPYKUTCS OMH JOTHYECKHIT HEIOUET.
OTBeT MOSICHHUTE, yKa3aB, Kakue (U3NYECKHE SIBICHUS M 3aKOHOMEPHOCTH Bbl U (WIN)

HCIIOJIBL30BAIIH TSI OOBSICHEHHS.

B pemeHnM wWMeErOTCA JHMIIHWE 3allUCH, HE BXOAANINE B pEIICHHE
(BO3MOXXKHO, HEBEpHBIC), KOTOPbIE HE OTIENICHBI OT peleHus (He
3au€pKHYTHI, HE 3aKJIFOUEHBI B CKOOKH, PAMKY H T.II.).

" (UJIN)
S B pelieHnn uMeercsi HETOYHOCTh B YKa3aHWM Ha OJHO U3 (PU3NYECKHX
N SBJICHWH, CBOMCTB, OIpeeNeHNH, 3aKOHOB ((hopMyIT), HEOOXOAUMBIX JUIS

TIOJIHOT'O BEPHOT'O 00BSICHEHHS

[IpencraBieHo pelIeHUE, COOTBETCTBYIOIEE OMHOMY W3 CICAYIOIINX
CITy4JaeB.

JlaH npaBUIBHEBIN OTBET Ha BOIIPOC 3a/IaHMS, ¥ IPUBEACHO OOBICHEHNE, HO
B HEM HE yKa3aHBI JBa SBICHUS WIN (PU3MYCCKUX 3aKOHA, HEOOXOIUMBIX
JUTS TIOJTHOTO BEPHOTO OOBSCHEHUS.

Wi

VYka3zaHbl Bce HEOOXOIMMbIC sl OOBSICHEHHs SIBJICHUS M 3aKOHBI,
3aKOHOMEpPHOCTH, HO HMEIONINECs pAacCy)KICHHs, HalpaBICHHBIC Ha

1. Korma k110w pasoMKHYT. TOKa B KATYIIKE HET. MATHHT BHCHT HEMOIBHKHO. I0Tly4eHHe OTBETA Ha BONPOC 3aJaHHs, HE JJOBEICHbI 10 KOHIIA.
H NpPY:KHHA PacTAHYTA. nim

2.IToc1e 3aMBIKAHHA KIHOYA B KATYIIKE MOTEUET TOK H BEKTOP HHIYKIHH
MarHHTHOTO [IO/IA KATYIIKH (BOIH3H €€ OcH) OyIeT HANIPAB.JICH BBEPX. 3aKOHOMEPHOCTH, HO HMEIONIMEcs PACCYK/ICHHS, IPUBOSAIINE K OTBETY,
3. Karymxka ¢ TOKOM CO31aéT MATHHTHOE MOJe. AHATOIHYHOE IO TOTOCOBOTO CONIEPKAT OLTHOKH.

MAarHHTA, CEBEPHBI MOTIOC KOTOPOTO B JaHHOM CIy4ae pacMmoIoXkeH y eé WM

BEpXHEro Topma. Tak Kak OJHOHMMEHHBIC MOTIOCA MArHHTOB OTTAJIKHBAKOTCA.
3HAYHT. Cpa3y MOCie 3aMBIKAHHA KTI0UA MAarHHT OYAeT OTTAIKHBATBCA OT KATYIIKH
H MOIHHMATBCA BBEPX

Bo3Mo:xHbI 0TBET

VkazaHbl Bce H€O6XOI[I/IMBI€ JUIA OOBSICHEHMS SIBJICHUS U 3aKOHBI,

VYkazaHel He BCe HEOOXOIWMBIC Ui OOBSCHEHHUS SBICHUS W 3aKOHEI,
3aKOHOMEPHOCTH, HO MMEIOTCSI BEpHBIC PACCYXKICHHS, HAIPaBICHHBIC Ha
pelieHue 3aaauu

Kpurepun HHUBAHHUSA BbINOJTHCHUS HHA banner
PUTCPHH OLICHHBA oJme 3ana Bce cimyuau peunieHus, KOTOpbIE HE COOTBETCTBYIOT BbIIICYKa3aHHBIM

IIpuBeneHO MOJHOE IPABUIBHOE PELICHUE, BKIIOYAIOIIEE PABUIIbHBIN 3 KPUTCPHSM BBICTABICHHS OLCHOK B 1, 2, 3 Gamna
OTBeT (B JJAHHOM CITydae: OnpeoeieHo HAnpasieHue O08UNCeHUsT MASHUMA)
W WCUCPIBIBAIONIAE BEPHBIC PACCYXACHHS C TPSAMBIM YKa3aHHUCM
HaOJII0/1aeMBIX SIBJICHUH M 3aKOHOB (B IJAHHOM CIIyYae: HanpasieHue moka
yepe3 KamywiKy NoOcie 3aMblKAHUs KUo4d U HanpagieHue UHOYKYuu




PernonansHas onenka kauectsa oopazoanust 2020 r.  OU3UKA 1l1kmace 1151

28 HeBecomsblii cTepkeHb, HaXOIAIMKUCA B SIIMKE C TJIAAKUMU JHOM M CTEHKaMu,
coctaBnsier yron 45° ¢ BepTHKaibi0 (CM. pHCYHOK). K cepeamHe CTep HS
nojiBelIeH Ha HUTH wwapuk maccoil 1 kr. KakoB momyinb cuiel ympyrocta N,
JICHCTBYIOIIECH HAa CTEP)KEHb CO CTOPOHBI JICBOI CTEHKH SIINKa?

.
N
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Bo3moxHoe penieHue
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79 | Ha rmazkoii ropu3oHTalbHOM IVIOCKOCTH HAXOAWTCS IUTMHHAsS JOCKA MAacCoi
M=2 xr. Ilo nmocke ckome3uT Imaiiba maccoii m= 0,5 kr (CM. pPHCYHOK).
Koaddunment tpenust mexay man6oi u qockor L = 0,2. B HaganbHbIH MOMEHT
BPEMEHH CKOpPOCTh IIaiObl paBHA Vo, a JOCKa Mokoutcs. B moment T = 0,8 ¢
nraiida nepecraér CKOJIB3UTH 110 JIocke. UeMy paBHa HauajibHasi CKOPOCTh MIaii0bI
o?

v
—_—

] M
e

N=5H
Kpurepun onieHHBaHMs BBIIOJHEHHS 33/IaHUs Banbt
IIpuBeneHO NOTHOE pElLIeHUE, BKIIOUAIOIIEe CASIYONINE 2IEMEHTHI: 2

I) 3ammcaHbl MOJOKEHHUS TCOPUH W (DU3UUECKHE 3aKOHBI, 3aKOHOMEPHOCTH,
IIPUMCHCHUE KOTOPBIX HEOOXOMMMO JUIS PEHICHUS 3aJla4d  BBIOpaHHBIM
crocoOoM (B JAHHOM CITy4ae: yCi08uUe pagHosecus 0Jisk MOMEHMO8 CUT);

II) omucanpl Bce BHOBH BBOJUMBIC B PEIICHUH OYKBCHHBIC O003HAYCHUS
(u3MYEeCKUX BEIMYUH (3a UCKIIOUeHUeM 0003HAYEHUL KOHCMANM, YKA3AHHbIX 6
séapuanme KHM, o6o3nauenuil 6eniuuun, UCnOIb3yemMblx 6 YClosuu 3a0aqu, u
CMAaHOapmuvlx  0003HAUEHULl  elUYUH, UCHONb3YEeMbIX NPU  HANUCAHUU
Qusuneckux 3aKonos);

IIT) mpoBemeHB HEOOXOAUMBIE MaTEMATHICCKUE MPEOOPA30OBaAHUS U PACUETHI,
MPUBOJAIINE K MPABHIBHOMY OTBETY ([IOIYyCKACTCS PEIICHUE IO YaCTSIM» C
MIPOMEXYTOYHBIMU BEIYHCIICHUSIMA);

IV) npencraBieH npaBUIBHBIH OTBET

Bo3moxkHOE peuICHueC

IIpencrasieHsl 3a1cu, COOTBETCTBYIOLIUE OAHOMY U3 CIEIYIOIIUX CIydacs. 1
[TpaBuibpHO 3amucaHbl Bce HEOOXOIMMBIC IOJIOKEHUSI TeopuH, (usnueckue
3aKOHBI, 3aKOHOMEPHOCTH, W MPOBENCHB HEoOXoanMble mpeodpa3oBanus. Ho
JIOyIICHA OIMIMOKa B OTBETEC WJIM B MAaTEMAaTHYCCKUX IPEeOoOpa3OBaHUAK HITH
BBIUHCIICHUSX.
i

[IpencraBieHbl TONBKO TMOJNIOKCHHUS U (POPMYIIBI, BbIpaxarouue (HU3UUCCKUC
3aKOHBI, IPUMEHEHHE KOTOPHIX HEOOXOAMMO M JOCTATOYHO IS pPEIICHHS
JAHHOW 3amaud, Oe3 KakuxX-1ubo NpeoOpa3oBaHUIl C WX HCIOJIb30BAHHEM,
HaNpaBJICHHBIX HA PEIICHIE 330N

1. BHemHHe CHIBL, JeHiCTBYIOIIHE HA CHCTEMY Tel «I0CKa — maiioay. HaIpaBICHbI
IO BEPTHKAIH H B CYMMe paBHBI HyTH0. IIMIyabc cHCTEMBI Ten «JocKa — maiicoa»
OTHOCHTEIBHO 3eMIH COXpaHAeTCA: MUy =(M +m)V. rae U — CKOpPOCTh INaiob!
H JOCKH MOC7E TOTO. KaK Iaifda mepecTaia CKOMB3HTH MO J0CKE,

2. Cuna TpeHHA, JeHCTBYIOMAA Ha JOCKY €O CTOPOHBI INAHOBL, MOCTOAHHA:

Bce ciydam pemeHusi, KOTOpble HE COOTBETCTBYIOT —BBbINIEyKa3aHHBIM |
KPHUTEPHUSIM BBICTABJICHHUS OICHOK B | mnm 2 6amia

Fp=umg.
w " Fmp m

ITon neficTBHeM 3Toil CHIBl JOCKA IBHKETCA ¢ YCKOPEHHEM 4= v Pré

_ _v_Mv__ My,
H JOCTHIaeT CKOPOCTH V3a BpeMA T=—= = ;

a pmg pg(M+m)

w(M+m)gr 0.2-(2+0.5)-10-0.8 _
Orcroma: vy = % = = =2 m/e.
OtBet: Yy =2 M/c

Kpurepuu ouieHuBaHMs BHIIOJHEHUS 3aJaHUSL Bbannst

IIpuBeneHo NMoJIHOE pellIeHUE, BKIIIOYAIOIIEE CIEAYIOLIIE SIIEMEHTBL: 3

I) 3ammcaHpl MOJOXKEHHUS TEOPUU W (DU3UYECKUE 3aKOHBI, 3aKOHOMEPHOCTH,
MPUMEHCHHUE KOTOPBIX HEOOXOMWMO ISl PEIICHHS 3a7a4d  BBIOPAHHBIM
CIOCO0OM (B JAaHHOM CIIy4ae: 3aKOH COXPAHEHUs UMAYIbCd, 8MOPOU 3AKOH
Hvromona, ¢hopmyna ons pacuéma cunvt mpenusi, hopmyna ons ckopocmu mend
npu paeHOYCKOPEHHOM OBUIICEHULL);,

II) ommcanbl Bce BHOBb BBOJHMMBEIC B PCHICHUM OYKBEHHBIC OOO3HAYCHHS
(U3NYCCKUX BETUYUH (3@ UCKTOUeHUeM 0003HAUeHUIl KOHCMAHM, YKA3AHHbIX 6
sapuanme KHUM, obo3nauenuii 6eniuuut, UCnoIb3yemMvlx 6 YClosuu 3a0a4du, u
CMAHOGPMHLIX ~ 0003HAYEHUL  6EIUYUH,  UCTIONbL3VEMbIX NPU  HANUCAHUU
Qusureckux 3aKoHo8);

III) mpoBeneHBI HEOOXOAMMBIC MaTeMaTHYSCKHE MMPEOOpa3OBaHUsS M PACUETHI,
NPUBOJUIINE K MPABHIBHOMY OTBETY (IOMYCKACTCS PEHICHUE IO YaCTsIM» C
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MIPOMEXYTOYHBIMU BBIYHCIICHUSIMA);
IV) npencraBieH npaBUIBHBIH OTBET

[IpaBunbHO 3ammcaHBl Bce HEOOXOMUMEIC TIONOKEHHUS TEOPUH, (QH3MUYECKHE
3aKOHBI, 3aKOHOMEPHOCTH,UIIPOBEJCHBl HeoOXonuMble mpeoOpazoBanus. Ho
MMEIOTCS OAWH FIJIH HECKOJIBKO U3 CIEAYIOMNX HETOCTATKOB.

3amucu, coorBercTByronte mMyHkTam II mam III, mpencraBieHsl HE B TIOJHOM
00BEME MITH OTCYTCTBYIOT.

" (NJIN)
B peniennn nMmeroTcs JIHIIHUE 3aIlCH, HE BXOJSIIUE B PEIICHHE (BO3MOXHO,
HEBEPHBIC), KOTOPBIC HE OTAENEHBI OT pellleHNs (He 3a4E€PKHYTHI, HE 3aKJIF0YEHBI
B CKOOKH, PaMKy | T.II.).

" (MJIN)
B HEoOXOOMMBIX MaTeMaTHYECKHX HpPeoOpa3oBaHUSIX WM BBIYMCICHHAX
JIOITYIEHBI OLINOKH, u (nmn) B MaTeMaTHYECKUX
peoOpa3oBaHUSIX/BHIUUCICHHUSX POITYIIEHBI JOTHYECKH BayKHbIE ILIarH.

" (NJIN)
OTtcyTcTBYeT MyHKT V, UM B HEM JI0NyIleHa
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30

B crakan ¢ BomoH, HarpeToy A0 TEMIEPATYypHl f; , TOJTOKWIA METALINYECKAN
wapuk, umeroumit Temneparypy 2 =10 °C. Ilocne ycraHOBIEHHS TEIJIOBOIO
paBHOBecHs TeMueparypa Boasl crana 3 = 40 °C. 3areM, He BRIHUMas IEPBOTO,
B CTaKaH MOJIOXKWIHM em€ OJUH TaKOW K€ mapuk Temmeparypou f2. Koneunas

HpCHCTaBHCHH 3alMcu, COOTBECTCTBYOIINE OTHOMY M3 CICAYIOIUX CIIyYacB.

[IpencraBieHbl TONBKO MOJOXKEHUS W (OPMYIBI, BbIpakaroume Quinueckue
3aKOHBI, TPIMEHEHNE KOTOPBIX HEOOXOIMMO JUIS PeIICHHs 3aJadH, 0e3 Kakux-
160 mpeoOpa3oBaHMH C WX HCIONB30BAHMEM, HAIPABICHHBIX Ha PEILICHHE
3a7aui.

WJIn
B pemennn orcyrctByer OJJHA w3 ucxomubix (opmyn, HeoOXomumas JUist
pelieHuss 3afaud (MIM yTBEpXKACHHUE, JIeXKallee B OCHOBE pEIIeHHs), HO
INPUCYTCTBYIOT  JIOTHYECKH BEPHBIC MpPEoOpa3oBaHUsI C  HMMEIOMINMHUCS
(hopMynamu, HanpaBJICHHbIE Ha PELICHHE 3aJa4H.

Wi
B OI[HOI71 W3 UCXOJHBIX (POPMYJI, HCOOXOIMMBIX JUIS PEIICHHS 3aa4d (WIH B
YTBEP)KICHUH, JIeKAIleM B OCHOBE peIIeHWs), JIOMyIleHa OmmuOKa, HO
HNPUCYTCTBYIOT JIOTHYECKH BEPHBIC MPEoOpa3oBaHUsI C  HMMEIOMINMHUCS
(dopMynamu, HanpaBJieHHbIE Ha PElICHHE 3a1a491

Bce cnmydaw penieHHsi, KOTOpblE HE COOTBETCTBYIOT —BBIILICYKAa3aHHBIM
KPHUTEPHUSM BBICTABJICHHS OICHOK B |, 2, 3 Oama

TeMIlepaTypa B cTakaHe okasanachk ty = 34 °C. Omnpenenure nepBOHaYaIbHYIO
TeMIepaTypy BojbI ¢1. Termao00MeHOM ¢ OKpYKalolIel cpesioi mpeHeopedb.

Bo3moxHoe pemenue

1. 3anmmeM ypaBHEHHE TEIUIOBOTO OAaTaHCA 114 CHCTEMBI  «CTaKaH
BOIOH + MepBbIi MapHK»:
C,(t;—t,)+C(t;—1,)=0.
3aech Cp— Ten10EMKOCTD CTaKaHA ¢ BOAOMH., Cp — TEMI0EMKOCTD MIAPHKA.
2. 3anmmeM ypaBHEHHE TEMIOBOIO OazaHca 1714 CHCTEMBI  «CTAKAH
BOZ0fl + NepBbIil IIAPHK + BTOPOil MAapHK»:
C,(t,—t,)+C (t,—1;)+C(t,—t,)=0.
Pemas sammcasHy0 CHCTEMY YPaBHEHHI OTHOCHTEIBHO f1. MOTydaeM:
b "'_‘"4 _:"'_'13 +I;"4 - 10-34—-2-10-40+40-34 =50°C
: 2, —1,—13 2:-34-10-40
Otgert: £, =50 °C

t

KpI/ITepI/II/I OLICHMWBAHW BBINIOJIHCHUA 3a/1aHUA Bamier

IIpuBeaeHO NOTHOE PELIEHUE, BKIIOYAIOIIEE CIEYIOIINE JIEMEHTHI:

I) 3anmcanbl MOJIOXKEHUST TEOPUH U (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH,
IPUMEHEHUE KOTOPHIX HEOOXOAMMO ISl PEHICHHs 3aJadd BBIOPaHHBIM
crocoboM (B JaHHOM CIIydae: ypasHeHnue meniogoeo Oanauca Oas 08yx
cnyuaes; popmyna 0N KOIUYeCmed menjiomvl, NOIYYAEMO20 MENOM npu
Hazpesanuu)

II) ommcaHbl Bce BHOBb BBOAMMBIC B pEIICHHHM OYKBEHHBIC 00O3HAUCHHS
GU3NYECKUX BENMYUH (30 UCKTIOYeHUueM 0003HAYeHull KOHCHMAHM,
VKazanuvix 6 eapuarnme KHUM, o6o3nauenuil 6enuyun, UCHOIb3YEMBIX 8
Yenosuu 3a0ayu, U CMAHOApmMHbIX 0003HAYEHUU 6eNUYUH, UCHONb3YEMbIX
npu HARUCAHUY UUYECKUX 3AKOHOB);,

III) npoBeseHbl HEOOXOAMMBIE MaTeMaTHYECKUE IPEOoOpa3OBaHUs U
pacdéThl, IPUBOASIINE K MPABWILHOMY YHCIOBOMY OTBETY (HOITyCKaeTCs
pEIICHHE «IO YaCTSIM» C IPOMEXKYTOUHBIMHU BBIUUCIICHUSMHU);

IV) npencraneH mpaBUIBHBIA OTBET C yKa3aHUEM EIAWHUIl H3MEPEHUS
HCKOMOW BEJIMYUHBI

HpaBI/IJII)HO 3aIMCaHbl BCC HCO6XOHI/IMBIC TIOJIOKEHUA TCOPUH, (I)I/BI/I‘-ICCKI/IC
3aKOHbI, 3aKOHOMEPHOCTH,UITPOBCACHBI H606XOHI/IMI)IG npeo6pa3OBaHm1.
Ho nmerores OIWH WJIN HCCKOJIBKO M3 CICAYIOMINX HCIOCTATKOB.
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3amucu, COOTBETCTBYIOIIUE MTyHKTY 1[I, mpeacTaBiieHbl HE B TOJTHOM 00BEME
WA OTCYTCTBYIOT.

U (W)
B pemieHun uMEIOTCS JIMIIHKME 3allCH, HE BXOAAIIUME B pEUICHHE
(BO3MOXHO, HEBEpHBIC), KOTOphIE HE OTACICHBI OT pemeHus (He
3au€pKHYTHI, HE 3aKJIIOUEHBI B CKOOKH, PaMKY H T.I1.).

n (MJIN)
B HeoOXOOUMBIX MaTeMaTH4eCKUX MPeoOpa3oOBaHHSAX WM BBEIYUCICHUSIX
JIOIYILIEHBI ommoKH, u (wmm) B MaTeMaTHYECKUX
peoOpa3oBaHUSX/BRIUNCIICHUAX MTPOIYIICHBI JIOTHUECKH BaXKHBIC IIaTH.

U (Ujn)
OtcyrctByeT myHKT [V, mnm B HEM momynieHa ommOKka (B TOM YHCIE B
3aIlUCH eWHHII U3MEPCHHUS BEIIMIHHbI)

31

KBagpaTHas paMka MOJKIIOUEHAa K UCTOYHHKY MOCTOSHHOTO TOKa CepeAMHAMU
CBOMX CTOPOH TaK, KaK IOoKa3aHo Ha pucyHke. Ha ygactke AC Teuér Tox / =2 A.
CormpoTuBiieHHE BCeX CTOPOH paMKH OJMHAKOBO. B OZHOPOIHOM MarHHUTHOM
1oJie, BEKTOp HHIYKIHWH KOTOPOTO HAIpaBJIEH MEPIEHIUKYSPHO IUIOCKOCTH
pamku U mo momynto B = 0,2 Tn, monHas cuna Ammnepa, ACHCTBYOIIas Ha
pamky, F' = 20 MH. Onpenenute anuHy cTopoHB! paMku L. CaenaiTe pUCyHOK,

Ha KOTOPOM YKa)XMT€ CUJIbI, JCHCTBYIOIINE HA PAMKY.

I
2.d S 15 E

IIpencraBneHsl 3amUCcH, COOTBETCTBYIOLIME OAHOMY U3 CHEYIOMIUX
CJly4aesB.

[IpexcraBieHbl  TONBKO  MHONOXKEHUS W (QOpMyJibl,  BhIpa)Karoliue
¢u3nUecKue 3aKOHBI, NMPHUMEHEHHE KOTOPBIX HEOOXOAWMO IS pPEeIICHHS
3agauyn, 0Oe3 Kakux-JIMOO MpeoOpa3oBaHWil C MX HCIOJIb30BAHHEM,
HaTpaBJICHHBIX HA PEIICHHUE 3aTa4H.

Wi
B permenun orcyrcrByer OJITHA 13 ucxomubix Gopmyli, HCOOXOIUMAST ISt
pemeHns 3amadn (WM yYTBEp)KACHHUE, JIe)Kallee B OCHOBE PEUICHHUS), HO
MPUCYTCTBYIOT JIOTHYECKH BEpHBIC IPEOOpPa3OBaHUS C HMEIOMIAMUCS
(opmymnamu, HanpaBJICHHbBIEC HA PELICHUE 3aJa49H.

Wi
B OJIHOM u3 mcXomHpix (opMys, HEOOXOAMMBIX IS PElICHHs 3aauH
(W B YTBEPXKICHHH, JISKAIIEM B OCHOBE PEIICHUS), JOMYyIICHA OIIMOKa,
HO TPHUCYTCTBYIOT JIOTHYECKH BEpHBIC IPEOOPa30BaHUS C HMEIOIIAMUCS
(dopMynamu, HanpaBJICHHBIEC HA PELICHUE 3aJa91

Bo3moxkHOE peuIeHue

Bce cnywyam pemieHusi, KOTOpble HE COOTBETCTBYIOT BbIIIEYKa3aHHBIM
KPUTEPHUSM BBICTABJICHHUS OIICHOK B 1, 2, 3 O6auia

1. B touke C T1ok [ pasgzenuTcA Ha 1Ba F

OJHHAKOBBIX IO CHISC TOKa: 1'1= . TaK KakK

~

CONpOTHBICHHS 00eHX NOJOBHH paMKH ‘_._“

OIHHAKOBO. s
2. Ha xaxzaseli H3 y4acTKOB mpaMoro mposoma A £
OyaeT  IeilicTBOBaTh ¢BOA  cHIAa  Awmmepa,
NEPNEHINKYIAPHAA HANPABACHAI TOKA H BEKTOPY
MarguTHOI HEIyknun. Hanpasaenne cunsl AMnepa, aeificTByromeii Ha NPOBOIHHK
¢ TOKOM, ONPEIETHM MO NPABHTY I€BO PYKH (CM. PHCYHOK).

3. Tak kak F, =I,Bl, rae | — 11uHa NpOBOIHHKA, TO CHIBI, ICHCTBYIOIHE HA

!
5

7
3

12

BEPTHKATBHBIE CTOPOHBI PAMKH, KOMNCHCHPYIOT IPYT Ipyra, a CHIBIL,
IeHCTBYIOMIHE Ha TOPH3OHTATBHBIE CTOPOHBI. CKIAIBIBAIOTCA. TaK Kak OHH
T4

napanieasHsl apyr apyry: F=2F, =2-—BL=IBL. rae L — 11MHA CTOPOHBI

PaMEKH.

[ 3=]

0-107 -2
4. OxonuateapHo noayunm: L= T 5:10 " M=35om

&

OtBer: L=5cMm

KpI/ITCpHI/I OICHUBAHMS BBIITIOJTHCHUA 3a1aHUs

Bbamner

[IpuBeneHO NONHOE PEeUICHHE, BKIIOYAIOIISe CIIEAYIOLINE AIEMEHTHI:

I) 3amucaHbl HOJNOXKEHUS TEOPUU U (DU3MUYECKUE 3aKOHBI, 3aKOHOMEPHOCTH,
OPUMEHEHHE KOTOPbIX HEOOXOAMMO /sl peIICHHs 3a/Jadyd  BbIOpAaHHBIM
crocoOoM (B JaHHOM cllydae: ghopmyna 0asi cunvl Amnepa, npasuio a1eou pyKu,
NPUHYUN CYREPIOZUYUU CUT);

IT) ommcaHpl BCE BHOBb BBOJWMBIC B PEIICHHH OYKBCHHBIC O0003HAYCHUS
(U3NYECKUX BENUYUH (30 UCKTIOUEHUEeM 0DO03HAUeHUN KOHCMAHM, YKA3AHHbIX 8
sapuanme KHUM, o6o3nauenuil 6enuyuH, UCNONbIVEMbIX 6 YCIOSUU 3A0ayU, U
CMAHOAPMHBIX ~ 0DO3HAYEHUL  GEIUYUH,  UCHONb3YeMbIX HpU  HANUCAHUU
PusuiecKux 3aK0H08);
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IIT) mpoBeaeHs! HEOOXOIUMBIE MAaTEMAaTHYECKHE NPEoOpa3OBaHUS M PACUETHI,
MPUBOJAIINE K MPAaBWIBHOMY YHCIOBOMY OTBETY (IOIMYCKaeTCs PEIICHHE «IIO
9acTsIM» C IPOMEXKYTOYHBIMU BBIYUCICHUSIMU);

IV) npencraBieH MpaBWIIBHBIA OTBET C YKa3aHUEM SIUHUI] U3MEPEHUST NCKOMOM
BEJIMYUHBI
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32

Ha paccrostHuu 6 M 0T HEOOJIBIIOr0 MOHOXPOMATHYECKOI'0 HCTOUYHHKA C ATHHON
BONHBI 0,6 MKM NEpIeHANKYISPHO HaJaloNIiM JIydaM PaclojioKeHa IUIaCTHHKA
mIomanpo 8 MM%, Ha KOTOpYIO MajaeT execekyHaHo 6-10'2 ¢oronos. Kakosa
MOIITHOCTh U3JIy4€HHs HCTOYHMKA, €CIM OH H3JIydaeT CBET OJMHAKOBO BO BCE

[TpaBuibHO 3amucaHbl Bce HEOOXOIMMBIC IOJOXKCHUS TEOpHH, (usnueckne
3aKOHBI, 3aKOHOMEPHOCTH,UIPOBEACHE HeoOXoanMmble IpeobOpazoBanma. Ho
MMEIOTCSL OINH WIJIH HECKOIIBKO M3 CJICTYIOMNX HEIOCTAaTKOB.

3amucH, COOTBETCTBYIONIHNE ITyHKTY 1I, IpencTaBieHs! He B TOJTHOM 00BEME Min
OTCYTCTBYIOT.

n (UJIN)
B perreHnn MMEIOTCS JIMIIHUE 3aIHCH, HE BXOMAIINE B pelIcHHE (BO3MOXHO,
HEBEPHBIC), KOTOPBIC HE OTACICHBI OT PEHICHUS (HE 3aU€PKHYTHI, HE 3aKIIFOYCHBI
B CKOOKH, PaMKy H T.II.).

u (UJn)
B HEoOXOIUMBIX MAaTeMaTHYECKUX MPEOOPa30BaHMUSX WM BBIYHUCICHHUIX
JIOITYIIICHBI omuoKH, u (m) B MaTeMaTHIECKIX
peo0pa30BaHUAX/BBIYMNCICHHUSX MTPOIYIICHBI JIOTHYECKH BaXKHBIC IIIATH.

" (UJIN)
OtcyrerByeT myHKT 1V, win B HEM JomylieHa omuOka (B TOM YKCIC B 3alUCH
€AVHUII N3MEPEHHS BEIUIHNHBI)

croponsl? ITnomans cdepsl paguycom R: S = 4nR2.

BosmoxkHOE peLICHUC

HpeI[CTaBJ'IeHI)I 3aMnmcu, COOTBECTCTBYOIINE OAHOMY U3 CICAYIOIHUX CITYyYacB.

[IpencraBieHsl TONBKO TONOXKEHUS W (OpMyJBI, BBRIpaXKalomme (U3NIECKUE
3aKOHBI, IPHMCHEHUE KOTOPBIX HEOOXOIUMO ISl PEIICHUs 3a7avn, 0e3 KaKHX-
nu00 TpeoOpa3oBaHUil C WX HCHOJIB30BAHHEM, HAMPABICHHBIX HA PCIICHUE
3a1a4u.

nim
B pemennn otcyrctByer OJHA w3 ucxomHbix (opmyi, HeoOXomawmas st
pemieHuss 3amadn (WM YTBEp)KICHHE, JISKAIlee B OCHOBE pEIICHHs), HO
MPUCYTCTBYIOT  JIOTHYECKH BEpHbIE TpeoOpasoBaHUs C  WUMEIONIMMHUCS
(hopMyTaMu, HarpaBIICHHBIE Ha PELICHUE 3a1auH.

nim
B OJTHOM u3 ucxomusIx popMys1, HEOOXOMMMBIX JUTS PELICHHS 3aa4n (il B
YTBEPXKICHUH, JIeKANleM B OCHOBE pCIICHHs), IONyIIeHa OINMOKa, HO
MPUCYTCTBYIOT  JIOTHYECKH BEpHbIE TpeoOpa3oBaHUs C  WUMEIONIMMUCS
(hopMyaMu, HarpaBJICHHBIE Ha PEHICHUE 3a1a9l

Oneprusa doroHa
he
E= s
A
rae h — noctosnHas [I1aHka. ¢ — CKOpPOCTR CBCTA. A — JTHHA BOJHBI.
MomHocTh H3ITYYUCHHA HCTOYHHEA

P=nE. (2)
rae n — 49HcI0 (OTOHOB. BBUICTAIOINHX EXECEKYHIHO H3 HCTOYHHKA. UHcao
(OTOHOB. MONMAJAKINHX eXeCeKYHIHO Ha IUTOIMAIKY.
S -
n'=n —, (3)
4nR"

rae R — paccToAHHE OT HCTOUMHHKA 10 MIACTHHKH, S — IIOMAIb MJIACTHHKH.
Pemas cuctemy ypasrennii (1)—(3). moaywmm:

n'4zR> he _6-10"-4-3.14-36 6.6-10*.3-10°
S A 8-107¢ 0.6-107°
Otset: P=112 Bt

P= =112 Br.

KpI/ITCpI/II/I OLCHUBAHMS BBIITOJTHCHUA 3a1aHUs

banner

Bce cmywam pemieHHs, KOTOpbIe HE COOTBETCTBYIOT —BBIIICYKa3aHHBIM
KPHUTEPHUSIM BBICTABJICHUS OICHOK B 1, 2, 3 Oayia

[IpuBeneHo NONHOE pelIeHHe, BKIIOYAIOIIEe CIIEIYIOLINE AIEMEHTHIL:

I) 3anricaHBl ONOXKEHHUS TEOPHU U (PH3MYCCKHE 3aKOHBI, 3aKOHOMEPHOCTH,
MPUMEHCHHUE KOTOPBIX HEOOXOMMMO JUIS PEHICHHS 3aJa4d BHIOPAHHBIM
crocoOoM (B TaHHOM ciIydae: ¢popmynivbl 015 IHepauu GomoHa u MOWHOCMU
UBTIYYEHUsT UCTNOYHUKA, (DOPMYNA C6A3U HUCIa (HOMOHO8, Naoalowux Ha
NIACMUHKY, C YUCTOM POMOHO8, USTYYAEMbIX UCIOYHUKOM),

II) ommcaHbl Bce BHOBb BBOAWMMBIC B PEHICHUU OyKBCHHBIC O0O3HAYCHUS
(GusudecKkux BeNUYMH (3a  UCKIIOYeHUeM O0OO03HAYeHUll  KOHCMAHM,
yrazauuvlx 6 eapuanme KUM, o06o3nauenuti eenuyuH, uUCNOIb3YEMbIX
8 YCNo8UU 3a0ayU, U CMAHOAPMHBIX 0003HAUEHUT 8eIUYUH, UCHONbL3YEMbIX HPU
Hanucanuu Gu3U4ecKux 3aKoHo8);

IIT) mpoBeneHbl  HEOOXOAMMBIC MaTeMaTHYECKHE IpeoOpa3oBaHUs U
pacuéThl, MPUBOIAIINE K MPABHIBHOMY YHCIIOBOMY OTBETY (IOITyCKaeTCs
peIIeHNe «II0 YaCTSIM) C IIPOMEKYTOUHBIMH BEIYUCIICHHUSIMH );

IV) mpencraBneH NpaBUIBHBIA OTBET C yKa3aHUEM EAMHUIl H3MEPEHUs
HMCKOMOM BEJIMYMHbI

HpaBI/IHLHO 3aIlIMCaHbl BCC HeO6XOI[I/IMBIe IMOJIOKECHUA TCOPHUH, (1)H3H‘IGCKI/IC

10
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3aKOHBI, 3aKOHOMEPHOCTH, UIIPOBEICHBI He00X0AnMBIe Tpeodpa3oBanmst. Ho
MMEIOTCSl OIMH WJIM HECKOJIBKO M3 CJICTYIOIINX HEOCTaTKOB.

3anmcy, COOTBETCTBYIOIIME MYHKTY 1I, mpeacTaBieHs! HE B MOTHOM 00BEME
WU OTCYTCTBYIOT.

u (UJIN)
B pemeHnn wuMeroTCS JIMIIHME 3aldcH, HE BXOJSIIME B pEIICHHUE
(BO3MOXXHO, HEBEepHBIE), KOTOpble HE OTAENEHB OT pemeHus (He
3a4EpKHYTHI; HE 3aKJIIOUCHBI B CKOOKH, PaMKY H T.I1.).

" (MJIN)
B HeoOX0oAWMBIX MaTeMaTHYECKHX HPEOOpa30BAHMSAX WM BBIYHCICHUAX
JOMYIICHBl OINMOKH, W (MJIM) B MaTEeMaTHYCCKHX NpeoOpa3oBaHUAX/
BBIYHCJICHUSIX TIPOIYILIEHBI JIOTHYECKH Ba)KHBIE LIATH.

" (MJIN)
OtcyrerByer nyHKT 1V, wiu B HEM fomymieHa omubOka (B TOM YHUCIC B
3aIUCH SAWHUII N3MEPEHHS BEIUIHNHBI)

IIpencraBieHbl 3amucH, COOTBETCTBYIOIIME OJHOMY H3  CIEAYHOLIUX
CIIy4aes.
[TpencraBieHbl TOIBKO MOJI0KEHUS U (POPMYIIBL, BBIpAKAIOLIHE PU3NUECKHE
3aKOHBI, IPUMEHEHHNE KOTOPHIX HEOOXOAMMO JUIsI pPEIICHHs JaHHOH 3a1aqi,
0e3 KaKux-1udo0 nMpeoOpa3oBaHMUi C MX HCIIOIh30BaHUCM, HAIIPABIICHHBIX Ha
pelleHue 3a1a4H.

nim
B pemenun orcyrecrByer OJJHA u3 ucXoaHBIX GOpMyJ1, HCOOXOUMAast ISt
pelIeHNs JaHHOH 3a/1aui (MM YTBEPXKICHHE, JIS)KAIIee B OCHOBE PEIICHN),
HO TPUCYTCTBYIOT JIOTHYECKH BEPHBIC IPEOOpPa30BaHUS C HUMCIOIIUMHUCS
(hopMyTaMu, HampaBJICHHBIE Ha PEUICHUE 3a/1auH.

nim
B OJIHOM u3 mcxomHsix (opMys1, HEOOXOMMMBIX IS PELICHHs JAHHOI
3amaud (WM B YTBEP)KICHHH, JIS)KAllleM B OCHOBE PEIICHMs), IOIyIIeHA
ommOKa, HO TPHCYTCTBYIOT JIOTHYECKH BEpHBIC MPeoOpa3oBaHus C
uMeroIMMucs GopMyJiaMH, HalIpaBJICHHBIE Ha PElICHHE 3a1a4t

Bce cmyuam pemieHus, KOTOpble HE COOTBETCTBYIOT BBILICYKa3aHHBIM
KpUTEPHSM BBICTABJICHHUS OLICHOK B 1, 2, 3 Oauia
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