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Yacrtn | .

Ota 4acTb MpeAcTaBisIa co00l TECTOBOE 3aJaHUE, MHIAMBHIYalbHOE IS KaXKJIOr0 Y4acTHHKA,
pUYeM BCE BapUaHTHl TECTOBOTO 33JaHUsl ObUIM paBHO3HAUHBL. Hibke MPUBOAWTCS B KauecTBe
IIpuMepa OJIMH U3 BAPUAHTOB C KOMMEHTAPUAMHU METONYECKON KOMUCCHH.

IIpumep TecTOBOrO 3a1aHUS.
Bomnpoc 1 (5 6a510B):

YeTslpe npusTENs B35UIM OJJMHAKOBBIE YAIIKKU ropsiuero kode ¢ 0JMHAKOBOM TemnepaTypoii, 1o 1sa
KyCOYKa caxapa M II0 OJHOMY ITaKETHKY CIIMBOK KOMHATHOM Temneparypbl. Bce oHM Havanu nuth
Kode uepe3 5 MUHYT, XOTS JecTBOBaIM Mo-pasHomy. [1epBrlil pacTBOpuI B Ko(he caxap U CIMBKH
Ha MEPBOM MUHYTE OXHWJIAHHS, BTOPOM — Ha IOCJIEAHEH MHUHYTE OKHMIAHUSA, TPETUH pPAaCTBOPHII
caxap Ha IMEpPBOM MUHYTE OXKHUJAHUS, a CIMBKUA JO0OABWJI Ha TIOCIECIHEW, a YETBEPTHIN 100aBHI
CIIMBKM Ha IEpBOM MUHYTE OKMJIAHHUs, a caxap pacTBOPUII HA nocienHend. KTo u3 Hux nui camslid
XOJIOAHBIN Koe?

Bapuants! oTBera:

a) TMepBbIH

0) BTOpOIt

B) TpeTuit

I') YETBEPTHIH

1) BCE MUK KO(e OJJMHAKOBOH TEMIIepaTyphl

IIpaBU/IBLHBINA OTBET: «BTOPOI».

Kommenrapuii: Y1 pacTBopeHue caxapa, U JoOaBlieHHE CIMBOK IOHMXKAeT TeMIileparypy kode (a
CIIUBKM €Ille CO3Jal0T >KUPOBYIO IUIEHY Ha €ro IOBEpXHOCTH). B pesynbrare 3TH neiicTBus
3aMeIAIOT ero ocTbiBaHue. CrefoBaTeNbHO, Ul MHOJy4YeHHs HauOojiee Tropsdyero Kode
HEOO0XOAMMO TPOM3BECTH OSTH JCWCTBUS KaK MOXHO paHblle, a A MOoJydeHHs Haubosee
XOJIOAHOTO — KaK MOKHO ITO3KE.

Bonpoc 2 (5 6an10B):

PucyHok 1.



W3 onHOpoAHON MPOBOJOKH M3TOTOBJIEHA CIHUPAllb, COCTABIEHHAS U3 MPSIMOJUHEHHBIX OTPE3KOB
yOBIBarOIIEH JUIMHBIL: IEPBBIN 0Tpe30K — 11 cm, BTOpoi — 9 cM, TpeTuit — 8 cM, YETBEPTHIA U MATHINA
— 10 7 cM, IecTor — 5 cM, ceapbMoi — 4 cM, BOCBMOM — 3 CcM, AEBATHIA M ASCATHIM — 110 2 CM.
CocenHue OTpe3KH MEPHCHIUKYISIPHBI Apyr apyry (pucynok 1). M3BectHo, yto, Omaromaps
TEIJIOBOMY PACIIMPEHUI0, UIMHA OTpe3Ka U3 3TOW MpoBOJIOKK yBenuuuBaercs Ha 0,1% npu
HarpeBanun Ha 1°C. Koneny A coupanu JKECTKO 3aKpeIUIEH Ha HE pacUIMpSIOLIEHCs Npu
HarpeBaHuM MojcTaBke. Ha CKOIbKO MUJUIMMETPOB CMECTUTCSI OT HAYAJIBHOTO MOJIOKEHUS KOHEI]
B npu narpeBanuu cnupanu Ha 10°C? OTBeT 3anMIIMTE C OKPYTICHUEM J0 LEJI0T0 3HAYCHUS.

IIpaBuabHblii oTBeT: 1.

Kommenrapuii: [Ipu narpeBanun Ha 10°C Bce pasmepsl B «Clupanuy» yBenuuuBaroTcs Ha 1%, u
TOuka A OcCTaeTcsi HEmoJBWKHOW. B dacTHOCTH, yBelIMUYMBAETCS B ATOM K€ MPOMOPLMU JIIMHA
orpe3ka AB. M3navanbHO cMmeleHne oT Touku A K B mo ropusontamu cocrasisuio (9-7+5-3+2)
cM, TO ecTh 6 cM, a 1o Beptukanmu — (11-8+7-4+2) cm = 8 cMm. [loaTOMy HavanbHas JJIMHA 3TOTO
otpeska mo teopeme [ludaropa 10 cm, a mocne narpeBanus Ha 10°C — 10,1 cm. Urak, Touka B
CMECTHUTCS B HAaIllPaBJICHUU OT TOYKU A Ha 1 mMm.

Bomnpoc 3 (5 6as10B):

Muctep ke npsdercs B KialoBKe. BHEIIHAS NOBEpPXHOCTb IBEPU MEXKAY 3TOM KIIaJOBKOW U
OYeHb OOJIBIIMM TEMHBIM 3aJlOM 3epKajbHas. TOYHO HANPOTUB 3EpPKAIBHOM JBEpU Y
IIPOTUBOIIOJIOKHOM CTEHBI CTOUT MHUCTep Mrpek c 3ax0KeHHOM CBe4OoHl B pykax. /IBepb HaumHaeT
MEIJICHHO OTKpPBIBaThbCs BHYTPh KiaaoBku. Illupunra asepu D =70 cm. Mucrep Ukc crout y
CTEHBI KJIaJJOBKH, JIMIIOM B CTOPOHY JBEPH, U OT €ro JuIa 10 Kpas ABepu L =72 cM (cM. pUCYHOK
2). B ToT MOMeEHT, KOTAa IIMPUHA OTKpBIBIIErocs mpoema cocraBuina d =42 cMm, mucrep Hkc
CBOMM IIPaBbIM IJ1a30M YBUJEN cBedy. OIpelnenure pacCTOSHUE X MEXKAY CTEHKOM U IpaBbIM
riazoM muctepa Mkca. OTBET 3anMIINTE B CAHTUMETPAX LEJIbIM YHCIOM.

PUcyHoK 2.

IIpaBuibHbIi oTBeT: 17 (MpuHUMAaJICH Tak:Ke oTBeT 16).

KomMmenTapuii: [Inst yd4eHHMKOB MIIaqUIMX KJIAcCOB HauOojiee MNPOCTONW CMOCOO peuieHus —
rpadgudeckuii. BeIMOTHUB B pa3yMHOM MaciiTabe MOCTPOSHUE C TIOMOIIBI0 ITUPKYIIS, JTUHEUKH U
TPaHCIOPTHpA, C YYETOM 3aKOHa OTpaXeHHs cBeTa (B TpaBbIi Tia3 mMucrepa Mkca mepBbM
mnmomnagacTt Jiyd, OTpa)I(eHHLIﬁ OT Kpasd ABEPH, U IMPH OTOM HaJAOMMUE JTYyUW HAYT IMPAKTUYCCKU
MEPIEeHIUKYJIIPHO CTEHE, a YroJl MaJleHUsl paBeH YTy OTPaKeHUsI), MOXKHO U3MEPUTh PACCTOSIHUE
X Ha MOJyYEeHHOM YepTerKe:



AHanmuTHdeckoe pEIICHUC OBLI0O BO3MOXKHO TOJIBKO a1 TEX YYaCTHHKOB, KOTOPBIC ObLIH

. d
3HAKOMBI C TPUTOHOMEeTpUUecKUMU PyHKmsamMU. [Tockonbky Sin(ear) = D’ U IIPU 9TOM, KaK BUIHO

 9ain?
w pucyaka,  d—x=[L+D-Deos@] ) C0S@a) _ 1+ b - Deos()] 123N @)
sin(2a) 2sin(ar) cos(ax)
2
X=d-[L+D-+D*-d’]———rv —2d ~ 16,9 cm. [Ipu okpyrieHHH 0 1ENO0ro MoJydaeM OTBET

2d\/D2—d2

X ~17 cM. YuuTeIBass BO3MOJKHBIC IOTPpCIIHOCTH IIpU IIOCTPOCHHH, B KAa4CCTBC IIPABHUIIBHOI'O BO
BCCX BapHaHTax IMPHUHUMAJICA JII000H I.leJIbIﬁ OTBCT, OTHanIOHIHfICH OT TOYHOro MeHee 4yeM Ha 1
CM.

Bonpoc 4 (15 6a10B):

[Ipy M3MeHeHuM CHIIbl TOKa, MPOTEKAIOIIETr0 Yepe3 CIUpalb JamIlbl HaKaJMBaHUS, W3MEHSETCS
paBHOBECHAsI TemIeparypa cnupaiu. M3-3a 3Toro MeHsieTcsl €e CONpPOTUBIICHUE, U B PE3yJIbTaTe
IUI JTAaMITBl HaKaJIWBaHUS He JeicTByeT 3akoH Oma B OObIMHON (popme: TOK uepe3 Jammy He
MPONOPIIMOHATICH IPUIIOKEHHOMY HaNpsDKeHHI0. PaccMoTpuM cxemy, MOKa3aHHYIO Ha PUCYHKE 3.
Mexny kiieMMaMu 4 U B nonaepKuBaeTcsi HEM3MEHHOE HanpsbkeHue. Eciu 3aMKHYTh KileMMbl C
u D mpoBomoM ¢ mnpeHEOpeXHMO MallbIM CONPOTHBIEHHEM, TO MPAKTHUECKH UAEaTbHbIN
amIepMeTp B CXeMe MOKaXeT Cuily Toka, paBHylo | =4,20A. Jlonmyctum, 4TO y Hac ecTh JBE

OANHAKOBLIC JIAMITOYKH, I KOTOPBIX CBA3b CHJIBI TOKA C IPUIIOKCHHBIM HAIPSAXKCHUCM JACTCA

. U
dopmymnoit 1(U) =1, TRE Ecnu coeHUTH 9TH JIaMIIOYKH TIOCJIEIOBATEIHHO W TMOJIKIIOYUTH K
0

kiaemmaMm C u D, amnepmerp mokaxker Tok |, = 0,70 A. KakoBel OyayT moka3zaHHs aMIepMeTpa,

CCJIM IIOAKIIOYUTh K KJIICMMaM C u D stm xe ABC JTaMIIOYKH, HO COCOAMHCHHBIC HapaJ'IJIeJ'ILHO?
OTBeT 3amuInTe B aMIiepax, B JECATUYHOMN (bopMe, C IBYMs 3HAKAMU IMOCJIC 3aIsTOM.
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PuUcyHoOK 3.



IIpaBuabHbIii oTBeT: 1,68.
KommenTapuii: OnbiT ¢ KopoTkuM 3ambikanue kiemMm C u D mo3BossieT 3anucats 1 HanpsHKeHUs

Mexay kiemmamu 4 u B U, ~ IR. IIpu nocnenoBaTeabHOM NOJKIIOYEHUM JIaMII TOK B HHUX
2

I
OJMHAKOB M paBeH |,, a HanpsbkeHuss Ha Jammax onuHakoBel u paBHbl U (l)=U, I—l

0

I
Hostomy: 2U,| | =U,; —I,R=(1-1,)R. Ecin npu mnapaieqbHOM BKIIOYEHUH YEPE3

0

I,

amrepmerp Teder TOK |,, TO TOK B KaXIOW U3 JaMIl paBeH , M I03TOMY

2
| 2
U, _2 |2 =U,; —I,R=(I-1,)R. PasmenuB 3TH COOTHOINICHUS JAPYr Ha APYra, IMOIyIacM
0

.2, 8l 8112 }

ypaBHeHHMe nns onpepeneHus |,: 15 + I, - =0. Ous3nyecKHii CMBICI HMEET
-1 -1,
21,

[J412 +21(1 —1,) —21,] =168 A.

HOJI0KUTEIBHBIM KOPEHb, Mo3ToMy |, =

Il

MakcuMaibHbIi 62,11 3a yacth |: 30 6amios.



