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HNHcTpykuus no BHIMOJTHEHUIO PadoThI

Ha BbImonHeHHe >K3aMEHALMOHHON paboTel mo ¢u3uke otBoautcs 3 4aca (180 mumyT).
PabGota cocrout 3 3 yacTteii, BKIIOUAOIINX B cebs 27 3aIaHni.

Yacte 1 comepxur 19 3amannmit (1-19). K xaxngomy u3 nepsbix 18 3amanuii mpuBoautes
YeTslpe BapUaHTa OTBETA, U3 KOTOPHIX TOJBKO OAWH BepHBINA. [Ipy BBIMOJHEHWH 3THUX 3aIaHHN
gactu 1 oOBeuTe KPY>KKOM HOMEp BBIOpaHHOTO OTBETa B dK3aMeHAIlMOHHOW pabore. Ecnu Br
o0BeNM He TOT HOMEp, TO 3aYePKHUTE ITOT OOBENEHHBIN HOMEpP KPECTHKOM, a 3aTeM O0BeIuTe
HOMep HoBoro oTBeTa. OTBeT Ha 3amaHue 19 wactu 1 3anmchIBaeTCs Ha OTJCIBHOM JIHCTE.

Yacte 2 conepxut 4 3ananus ¢ kpatkuM orBeToM (20—23). [Ipu BBINONHEHMH 3aJaHU YacTh
2 OTBET 3alUCHIBAETCS B DK3aMEHAI[MOHHON paboTe B OTBENEHHOM IS 3TOro Mecre. B ciydae
3aIliCH HEBEPHOTO OTBETA 3aUEPKHUTE €0 U 3alMIINATE PAIOM HOBBIMA.

Yacte 3 comepxut 4 3amanus (24—27), Ha KOTOpbIE ClEAyeT AaTh PA3BEPHYTBIA OTBET.
OTBeThl Ha 3aJaHUs YacTH 3 3alMCBIBAIOTCA HA OTHEJIbHOM JIMCcTe. 3ajgaHue 24
9KCIIEPUMEHTANBHOE, W ISl €ro BBIMOIHEHHS HEOOXOIUMO BOCIIOJIB30BATHCS JTabOPATOPHBIM
obopynoBaHUEM.

Ipu BBIYMCIIEHHUSAX PA3PEIIAETCS UCIIOIB30BATH HEMPOTPAMMHUPYEMBIN KAIBKYJIATOP.

Ilpu BeIMONHEHWHM 3amaHuii BBl MOXeTe Moib30BaThCs uyepHOBHKOM. OOpariaem Barie
BHUMaHME HA TO, YTO 3AIIUCH B YEPHOBUKE HE OYAYT YUUTHIBATHCS IPU OLIEHWBAHUU PabOTHI.
CoBeTyeM BBITIONHATE 3aaHUS B TOM INOpPsIIKe, B KOTOPOM OHH JaHBI. J[Jis1 S5KOHOMHUH BpeMeHH
OpOITyCKaiiTe 3aJaHue, KOTOpoe He yIa&Tcsi BBIMOJIHUTH Cpa3y, W MEpeXOJuTe K CIeAyHoLIeMy.
Ecnu mocrne BeimonHeHus Bceil pabotsl y Bac ocranercst Bpems, Bbl cMoxeTe BepHYTBCS K
MPOITYIIIEHHBIM 33 [aHHSIM.

Bannel, momyuennsie Bamu 3a BbIMIONHEHHBIE 3aJaHusi, CyMMHpyroTcs. lloctrapaiitech
BBIMTOJIHUTD KaK MOXHO O0JIblIle 3ajaHuil U HaOpaTh HauboJIblIee KOINYECTBO OALIOB.

Kenaem ycnexa!
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Hwxe npuBeneHsl cripaBodHbIE TaHHBIE, KOTOPBIE MOTYT MOHAK00UThCs Bam
MIPY BBITIOJTHEHUH PA0OTHI.

JecsiTH4HBIC IPUCTABKA

HaumenoBanue O6o3HaueHe MHoxurenb
rura r 10°
Mera M 100
KHWJIO K 103
TeKTO r 102
CaHTH c 102
MUJUTH M 1073
MHUKPO MK 106
HaHO H 107°
Koncranrsi
YCKOpEeHHUe cBOOOTHOTO MaJICHUs Ha 3emiie g=10 0_2
TpaBUTAIIMOHHAS TIOCTOSTHHAS G=6,7- 10711 H- 1;[2
KT
CKOpOCTb CBETA B BaKyyMe c=3-10° %

3JIEMEHTAPHBIN JIEKTPUUECKHU 3apsin

e=1,6-10"Kn
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YaeabHast
TerIoTa
B IES 6 K
TeroémkocTh Boasl | 4200 5 napooOpa3oBaHust 2,3-10" —
kr- C BOJIBI KT
. TemoTa
TEII0EMKOCTb 2400 IES 9.0-10° DK
J— °C napooOpa3oBaHus ,0- —
p KT - crupTa Kr
) JIx TEILIOTA TIABJICHHUS 4 ok
termoémkocTh apna | 2100 — 2,5-10" —
kr- C CBHHIA KT
TEIIOEMKOCTh 920 JIES TEIUIOTA IIABICHUS | 5 ¢ |4 Mo
AIFOMUHMS KL - ° CTanu ’ KT
B Jx TEILIOTA TIABICHUS 4 Jx
temnoéMkocts cranu | 500 . 5,9-10" —/—
KT - 0JI0Ba KT
. Jhx TEILIOTA TIABJICHUS 5 JDx
TermnoémMKocTs uHka | 400 ~ 3,3-10° —
kr- C JipJ1a KT
) Jhx TEILIOTa CrOPAHUSI 7 JIK
tertoémkocth meau | 400 - p 2,910 —
KT - C Cl'II/IpTa KT
R ok TEIIOTa CrOPAHUS 7 JDK
TermioéMKocTh ojosa | 230 S p 4,610 ==
KT - KepocUHa KT
TEIIO8MKOCTh 130 oK TEIIOTa CTOPaHuUs 4610 Jhx
CBHHIIA kr - °C OcH3MHA ’ KT
TEIIOEMKOCTb 420 JIS
OpoH3BI kr - °C

TeMnepaTypa IJ1aBJICHUSA

TeMnepaTypa KHIICHUA

CBHHILIA 327 °C BOJbI 100 °C
0JIOBa 232 °C crpra 78 °C
JIbJa 0°C
Owm 2

YaenabHoe dJIEKTPHYECKOE COMPOTHBJIEHHE, (pm 20 °C)
cepedpo 0,016 HUKEITUH 0,4
MeJlb 0,017 HUXPOM (CIIIaB) 1,1
AJIIOMUHUH 0,028 (bexpanb 1,2
JKENe30 0,10

IInoTHOCTH
KT KT
OeH3MH 710 w3 npesecuna (cocua) | 400 2
KT KT
cnupt 80073 napadun 900 -5
KT KT
KEPOCHH 800 w3 nen 900 N
KT KT
MacJo MaIlluHHOE 900 v ATOMUHNI 2700 vl
KT KT
BOIA 1000 3 Mpamop 2700 3
KI' KI'
MOJIOKO LI€JIbHOE 1030 N} IIUHK 7100 3
KT KT
BOJIa MOpPCKas 1030 F CTaJIb, JKEJIe30 7800 F
K K
TIIUIEPUH 1260 _r3 MEJb 8900—1;
M M
KT KT
pTYTh 13600 3 CBHHEI[ 11350 3
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HopmaJjbHble yc0BuUs: TaBlIeHUE 10° [Ta, Temnepatypa 0 °C.
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Yacrs 1

IlIpu evinonnenuu 3adanuil ¢ evioopom omeema (1-18) oveedoume Kpyrckom Homep
nPasuIbHOZ0 OMEema 8 IK3AMEeHAUUOHHOIL padome.

1
Ha pucynke npezncrasieH rpaguk 3aBUCHMOCTH NPOCKUMHM CKOPOCTH V. Tenma OT

BpEMEHH #. 3a IEPBHIE 5 CEKYH/ IBWKEHHSI TEJIO MPOILIO BAOIL ock OX myTh

7
Vi, mlc

(5]

-

071 2345 6 Lo

1) 2wMm 2) 6™ 3) 8m 4) 10Mm

CITyTHUK JICTUT 110 KPYTOBOH OpOUTE BOKPYT 3EMITH C BHIKIFOUCHHBIMH JIBUTATCIISIMH
(cM. pucyHoK). Brusinue armochepsl mpeHedpexumo mano. C KakuM U3 YKa3aHHbBIX
Ha pHUCYHKE BEKTOPOB COBIIaJaeT HAIpaBICHHWE pPaBHOACHCTBYIOMIEH BCEX CHIIL,
MIPUIIOKCHHBIX K CITyTHHUKY?

i
- .,

2

/

4

7N\

t //

D1 2) 2 3) 3 4) 4

ABToMOOMIB Maccoit 1000 kr, mBHTarOImiics BIOIb ocH OX B MOJOKHTEIHHOM
HaTpaBJIEHUH CO CKOPOCTBIO 72 KM/4, OCTaHOBMJICA. MI3MeHeHNe MPOeKIMK UMITYJIbCa
aBromMoOmist Ha och OX paBHO

1) =72 000 kr-m/c
3) 20 000 kr-m/c

2) —20 000 kr-m/c
4) 72 000 xr-m/c

© Cratl'pag 2013 ¢
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E Msu OpocaroT BEpTHUKAJIBHO BBEPX C IOBEPXHOCTH 3eMJIM. JlOCTHrHYB BepxHeil
TOYKH, Ms4 NagaeT odpaTHO Ha 3eminto. Kakoil u3 rpadmMkoB 3aBUCHMOCTH IPOEKLUU

CKOPOCTH Msi4a V. OT BPEMEHH { COOTBETCTBYET 3TOMY ABWKCHHIO, ecin och OX

HarpasieHa BBepx? CONpOTHBICHHEM BO3yXa MOXKHO ITPEHEOpEUb.

® o 0 o

1)1 2) 2 3)3 4) 4

I[Ba CINIOMIHBIX MCETAJUIMYCCKUX HUWINHApAa — CBUHIIOBBIM M MEJIHBIM — HMEKT
OAWHAKOBBIC MACChl U AUaMETPbI. Hx MOrpys3sujii B pTyTb, B KOTOpOP'I OHH IIJIaBaroT
B BEPTHUKAJIbHOM IIOJIOKCHUH. FHY6I/IH3 MOTrpy>KEHUs1 CBUHIIOBOI'O MWJIMHAPA

1) MeHblue rTyOUHBI TOTPYKEHUS MEAHOTO HUIIMHIPA
2) Gosblie TIyOHHBI OTPYKEHHS METHOTO IIHIHHIPA
3) paBHa riyOuHE MOrPy’>KEHHUS MEIHOTO LIUIMHIPA

4) MoxeT ObITh Kak OoJblle, TaK M MEHbIIE TIyOMHBI MOTPYKEHHS MEIHOTO
LITHHAPA

E Bbpycok maccoit 100 r, moaBemieHHBIH Ha JETKOM HHUTH, JBUKETCS BBEPX C TaKUM
YCKOpEHHEM, YTO €T0 BEC YBEIMYMBACTCS B TPH pasa IO CPABHEHHUIO C COCTOSTHUEM
nokosi. Mozynb yckopeHust Opycka

1) B 1Ba pa3a MEHbIIIE MOAYJISI yCKOPEHHSI CBOOOHOTO Na/ICHUs &
2) paBeH MOJYIIO YCKOPEHHS CBOOOIHOTO MaJACHUS g

3) B Ba paza OoJbIIe MOAYJIS YCKOPEHHS CBOOOHOTO MAJICHUS g
4) B Tpu pa3za OoJble MOAYIISI YCKOPEHHUSI CBOOOTHOTO TIa/ICHUS &

© Cratl'pag 2013 ¢
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AJIIOMUHHUEBYI0 ¥ CTaJbHYIO JIOXKKHM OJMHAKOBOM Macchl, HaxoAsdlIMecs IIpU Ono3jaBuyii Ha YpOK YUEHHUK, BOMIA B Kiacc, yBUIEN pe3yibTaT yKe NpoBeIEHHOM
KOMHATHOI TeMmmeparype, ONyCTWiIM B Ooibwioi ©Oak ¢ kunsarkom. Ilocie (u3nyeckoil JEeMOHCTpalMM: Ha cToje OBbIIM YCTAaHOBJEHBI JBa LITATHBA

YCTAHOBJICHUS TCIIOBOI'O PABHOBECHS KOJIMYCCTBO TCIUIOTHI, IMTOJYYEHHOC CTalIbHOM C NOJBEIICHHBIMM K HHMM Ha IIEJIKOBBIX HUTIX JIETKUMHU 6}’Ma)KHLIMI/I THJIb3aMH,
JIOKKOH OT BOJIbI, KOTOpPBIC pacmnojiaraJiuCb TaK, KaK IIOKa3aHO Ha PHCYHKE. Kakoii BbIBOJ MOKHO

cienath 00 3JEKTPUUYECKHUX 3apsiiaX 3TUX TWIIB3, CYHs MO0 UX PACIOJIOKEHHUIO APYT

" . ?
1) MeHbIIIe KOJMYECTBA TEIIOTHI, TIOIYYEHHOTO ATFOMHUHUEBOM JIOKKOM OTHOCHTEJILHO JIpyTa ¢

2) OoJIbIIIe KOJMYECTBA TEIUIOTHI, ITOJYIEHHOTO aTFOMUHHEBOH JIOKKOH
3) paBHO KOJHMYECTBY TEIUIOTHI, TOJIyY€HHOMY aIFOMUHUEBON JIOXKKOU

4) MoxeT OBITh KaK OOJbIIe, TAK M MEHBIIE KOJIMYECTBA TEIUIOTHI, MOTYYEHHOTO
AITIOMHUHUEBOMN JTOKKOM

Ha pucynke mnpejcTapieHsl rpadguku HarpeBanus Tpéx oOpasuoB (A, b u B), 1) riB3bL HE 3apDKEHBL

COCTOSIIMX M3 OJHOTO M TOTO ke TBEPAOro BemecTBa. Macca obpasia A B 4eThIpe 2) TWJIB3BI 3apsHKECHBI THO0 00€ OTPHLIATENBHO, THOO0 00€ MOIOKHUTETBHO
pasa Ooinbrre Macchl oOpasua b, a macca oOpasua b B 1gBa paza MeHble Macchl 3) OJiHa THIIB3A HE 3apSKENa, A PYTas 3apskena

oOpasma B. O6pa3ie! HarpeBaoTcs Ha OJJMHAKOBBIX Tropenkax. Onpenenure, Kakoi u3 }

rpaMKOB COOTBETCTBYET 00pasiy A, kKakoif — o6pasiy b, a kakoii — o6pasiy B. 4) TUIB3bI 3aPSDKCHBI PA3HOMMEHHBIMH 3apsiiaMH

Ha nByx paumarpaMMax IIOKa3aHbl 3HaueHUs HamnpspkeHUss U Mexay KOHLAMHU

ne WIHHIPUYECKUX MEIHBIX NPOBOAHUKOB | M 2 OXMHAKOBOM JUIMHBI, a TaKxke
wiomaau S ux rnomnepeyHoro cedyenus.. CpaBHUTE Cuily TOKa /| W [, B OTHX JABYX
IIPOBOJHUKAX.
{.B S, mu?
¢ 2
T, MHH
1) rpadux 1 — A, rpaduk 2 — b, rpadux 3 — B ; :
2) rpacduk 1 — A, rpadpuk 2 — B, rpadux 3 — b 0 . 0 5
3) rpadux 1 — B, rpaduk 2 — b, rpadux 3 — A NPOBONHHKH NPOBOIHHKH
4) rpaduk 1 — b, rpaduk 2 — B, rpaduk 3 — A
n=2 2 5= b = =
) 1—5 ) 1—2 3) 1,=2I, 4) 1,=3I,

Tennon30IupOBaHHBIA COCYJ] COIACPKUT CMECh JbJa M BOJBI, HAXOJAILIYIOCS MPHU
temmnepatype 0 °C. Macca npga 40T, a macca Bogel 600r. B cocyn BmyckaroT
BOJsiHOM map mpu Temmeparype +100 °C. Haiiagure maccy BOYIIEHHOTO IMapa, €Cciu
W3BECTHO, YTO OKOHYATEJIbHAsI TEMIIEpaTypa, YCTAaHOBMBIIAsCS B COCYZE, paBHA
+20°C.

1) =04r 2) =254r 3) =41r 4) ~100r
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IIpoBosIOUHBIA ~ BHUTOK, MOACOCAUHEHHBIA K  TaJbBaHOMETPY, PABHOMEPHO
MepeMeIaoT MePIeHANKYISIPHO JIUHUAM WHIYKIMA B 0THOPOJIHOTO MAarHUTHOTO
T10JIs CJIEBA HAIPABO, KaK MOKAa3aHO Ha pUCYHKE. IHyKIIMOHHBINA TOK B BUTKE

—_—

x x X X X

x X X X
B

x % % X

X X x X X

1) HE BO3HHKACT, TaK KaK BHTOK MEPEMCIIAIOT IapajuICJIbHO CaMOMYy cebe
B OJHOPOJHOM MAarHMTHOM I10JI€

2) HE BO3HHUKAET, TaK KAK BUTOK IIEPEMEILAIOT PABHOMEPHO

3) BO3HHKACT, TaK KakK IPHU MEPEMEUICHUN IIOCKOCTh BUTKA IEPECEKAOT JTUHHUU
HMHAYKIUHA MarHUTHOTO IOJIS

4) BO3HHUKAET, TaK KaK IJIOCKOCTh BUTKA MEPHNEHIUKYISPHA JUHUSIM MAarHUTHOMN
UHITyKLIHAA

N3o0pakeHue npenmera B IJIOCKOM 3epKajie

1) neicTBUTENBHOE, TEPEBEPHYTOE, YBETUUECHHOE

2) neicTBUTENBHOE, IPSIMOE, B HATYPAIbHYIO BETUUUHY
3) MHUMOE, IEpEBEPHYTOE, YBEIINUEHHOE

4) MHHUMOE, IPSIMOE, B HATYPAJIbHYIO BETUYHHY

3a 0,5 MEH paGoTHI B JIEKTPHYECKOH JTamie ObUIa m3pacxogosana dHeprus 900 JIx.
W3BecTHO, uTO Yepes Jamily nporekaeT Tok cuiioi 0,5 A. Haiinure HanpspkeHue, moj
KOTOPBIM PabOTAET J1aMIIa.

1) 0,001 B 2) 1,5B 3) 60B 4) 3600 B

© Cratl'pag 2013 ¢
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Ecnu 6omOapaupoBaTh 0-4acTHLAMH sIpa aTOMOB Oopa 150B, TO BO3ZHHUKAIOT HOBBIE

1 o
qacTUIBl — Aapa atomoB Bomopoxa (H. Ilome3ysce ¢parmenToM mepuomndeckoit

cuctembl dnementoB JI.M. MenneneeBa, omnpenenure, Kakue emi€ TPOJYKTHI
00pa3yrTcs B pe3yJibTare ATOH siIePHON peakinu.

Li 3|Be 4B S5|C 6N 7/0 S8|F 9 Ne 10
JIATHIA : I>I-.I’H.'l.|Hf'I BOp s YTUIE F'(a,'],4 BT % Klt['_li)l'rl{ SDTOP ; HECH
6,941 2oz Shwosi clizen sl shisoes  ligeey o 20,179

1) meiiTpoHs! 2) DIIEKTPOHEI

3) siapa M30TOIOB aTOMOB yIiIepoia 4) sipa U30TOMOB ATOMOB OEPUILTHSE

Kakoii(-ue) u3 onbiToB Bbl Tpeasioxumu Obl MPOBECTH, 4TOOBI J0Ka3aTh, HTO

KOJIMYECTBO TEIUIOTHI, OTAaBaeMOE WJIM TOJIy4aeMOe TEJIOM NpPH JIOCTHKEHHH MM
TETIOBOTO PAaBHOBECHS, 3aBUCHT OT yIIEIIbHOU TEIJIOEMKOCTH BEUIECTBA, U3 KOTOPOTO
COCTOUT 3TO TeI0?

A. B34Tb 1Ba OIMHAKOBBIX KaJOpPUMETpa C OJHUM JIUTPOM BOABI B KaXIOM IIpU
temneparype +20 °C u mokasarp, 4TO IPH ITOMEIIEHUH B HUX OpPYCKOB OJMHAKOBOM
Macchbl, W3TOTOBJIEHHBIX W3 PAa3HbIX MaTE€pPUalOB M HArpeThlx [0 OJMHAKOBOM
TeMIIepaTyphl, U3MEHEHHE TeMIIepaTypbl BOJBI B KAJIOPUMETPAX OyJeT pazIuyHbIM.
b. B34Tp 11Ba OAMHAKOBBIX KAJIOPUMETPAa C OJHUM JIMTPOM BOJABI B KaXKIOM IIpH
temreparype +20 °C u mokaszaTh, 4TO NpPU IOMELICHHH B HUX OPYCKOB pasHOM
Macchl, U3TOTOBJICHHBIX M3 OJMHAKOBBIX MAaTEPHAJOB W HATPETHIX JI0 OJWHAKOBOM
TEMIIepaTypbl, K3MEHEHHE TEMIIEPATyPhl BOJIBI B KATOPUMETPax OyJeT pa3IHuHbIM.

1) tosnbko A 2) tonpko b 3)uA,ub 4) uu A,uu b

© Cratl'pag 2013 ¢
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IIpouumaiime mexcm u évinonnume 3aoanus 17-19.

Muxpogon

B COBPEMEHHBIX TEXHUYCCKHUX yCTpOﬁCTBaX, MMPUMEHAEMBIX IJId 3allMCH U TPAHCIIIIUA
3ByKa, HEBO3MOXXHO 00OWTHCH 0e3 MukpodoHa. MuUKpopOH — 3TO YCTPOHCTBO,
MpeJIHa3HAaYeHHOe JUIA TpeoOpa3oBaHUsl 3BYKOBOW BOJIHBI B OJJCKTPHUSCKHIA CHTHAJ,
KOTOpBIﬁ 3aT€M MOKET HMCIOJIB30BATHECA Ui 3allMCh 3BYKa, JIA €T0 YCWJICHUA WA
BOCITPOMU3BCIACHU . MI/IKpO(i)OHBI MOTYyT HWMETH Pa3JIMYHBIC KOHCTPYKIHWHU, HX pa60Ta
OCHOBBIBACTCSl Ha PazIMYHBIX (pu3mueckux npuHIMNax. OmHaKo Bce MUKPO(OHBI MMEIOT
o0IIye D3JIEMEHTHl KOHCTPYKIMH — O3TO MeMOpaHa, KOTOpas BOCIPHHHMAET 3BYKOBEIC
KoneOaHusl, W DJIEKTPOMEXaHWYeCKass 4YacTh, KOTOpas Ipeodpa3yeT MeXaHWYeCKHe
KoNeOaHuUsI B DIICKTPOMArHUTHBIC.

CXCeMe

K HICKTPHICCKOH

Pucynok. Dnexmpoounamuueckuii MUKPOGOH ¢ NOOBUNCHOU KaAMYULIKOT

PaccmoTpum B KayecTBe HauOojee MPOCTOrO HpuMepa BIEKTPOIUHAMUYECKUI
MHUKpPOGOH C TIOABMKHOM KaTymkoil. OH COCTOMT M3 KOpIyca, BHYTPU KOTOPOTO
HETIO/IBIKHO 3aKperviéH MOoJOCOBOM mocTosHHbIM MarHuT IIM. Ympyras memOpana M
BBIHECEHA Ha OJIMH U3 TOPLOB Kopmyca Mukpodona. K memOpane npukperuieHa karymka K,
Ha KOTOpPYIO HaMOTaHO MHOI'O BHUTKOB mpoBoja. Karymika pacrosiokeHa Tak, YTO OHa
HaXOIUTCS BOJHM3HM OJHOTO W3 TOJIOCOB MarHuTa. [IpW BO3AEHCTBHM 3BYKOBBIX BOJH Ha
MeMOpaHy OHa TIPUXOJUT B KoJiebaTeTbHOE IBHKEHIE, 1 BMECTE C Hell HaunHaeT KolieOaThes
KaTylllKa, JIBUTAsCh BJOJIb IMPOJOJIHHOW OCH MarHuTa. B pesynbrare 3TOro W3MEHSETCs
MarHUTHBIN ITOTOK Yepe3 KaTyIIKy, U B Heil, B COOTBETCTBUU C 3aKOHOM 3JIEKTPOMAarHUTHOM
WHAYKIUH, BO3HHMKAET INEPEMEHHOE HaIpshKeHHE. 3aKOH HM3MEHEHHs 3TOr0 HalpsDKEHHS
COOTBETCTBYET 3aKOHY KojeOaHWi MeMOpaHbl HOJ JeWCTBHEM 3BYKOBBIX BOJIH. TakuMm
o0pa3oM, MeXaHWYECKHH curHam (3ByKOBas BOJIHA) NpeoOpaszyercss B DIEKTPUUECKHUH
(xoneOaHMsl HAMPsDKEHUS MEXY BBIBOJaMH HaMOTAaHHOTO Ha KaTYIIKY MPOBOJA), KOTOPBIHA
3aTeM MOJAETCs Ha CIEUANIBHYIO 3JIEKTpUUYecKyto cxeMy. ClieoBaTeIbHO, B IAaHHOM THUIIE
MHUKpO(OHA 3JIEKTPOMEXaHMUYECKast YacTh COCTOUT M3 IMOCTOSHHOI'O MAarHWTa, IOJBHKHOM
IIPOBOJIOYHOM KaTYIIKU U JIEKTPUYECKOM ENH, K KOTOPOU OHA MOJKIIIOUEHA.

© Cratl'pan 2013
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CyIIecTBYIOT M Jpyrue THUIIBI MUKPO(GOHOB — KOHICHCATOPHBIH MHUKpPO(GOH (B HEM
MeMOpaHa TpPUKpEIUIeHAa K OJHOW W3 IUIACTHH BKIIOYEHHOTO B DJIEKTPHUYECKYIO LEMb
KOHJIEHCATOpa, B pe3ylbTare 4Yero TMpH KoJeOaHWAX MeMOpaHbl HW3MEHSETCS ero
JNIEKTpUYecKas EMKOCTb), YTOJIbHbIN MUKPO(DOH (B HEM MeMOpaHa Npu KOJIeOaHUIX JaBHUT Ha
YTOJIbHBIN MMOPOIIOK, BKIFOUEHHBIH B 3JICKTPUUECKYIO 1IETlb, B PE3yJIbTAaTe YEr0 U3MEHSETCS
€r0 CONPOTHBIICHHE), NMBE30MHUKPO(pOH (ero paboTa OCHOBaHA Ha CBOMCTBE HEKOTOPHIX
BEIIIECTB — ITEE30DJICKTPUKOB — CO3/1aBaTh AICKTPHUCCKOE MOJIE TIPH TeopManisx), a TakxKe
PsLI MOTU(UKAIIMI STHX THIIOB MHKPO(OHOB.

Yro BKIIIOYAET B ce0s HIEKTPOMEXaHUUECKas YaCTh B KOHIEHCATOPHOM MUKpo(oHe?

1) MeMOpaHy M NOJBIDKHYIO TUIACTUHY KOHJEHCATOPA
2) NOABWKHYIO IIJIACTHHY KOHJEHCATOPa

3) KOHJEHcATOp € MOJABUKHOW MIACTUHOM M 3JIEKTPUUYECKYIO LEMb, B KOTOPYIO OH
BKJIIOYEH

4) yTOJIBHBIN MMOPOIIOK M AIEKTPUUECKYIO [IEMb, B KOTOPYIO OH BKIIOUEH

B snexrpoauHamMuueckoM MHUKpOGOHE, M300pak€HHOM Ha PHUCYHKE, MOABHIKHYIO
KaTYIIKy PacnojaratoT OJmke K OJHOMY U3 MOJIIOCOB MOCTOSIHHOTO MarHuTa, HOTOMY
4TO

1) karymky Tak yJ00Hee NPUKPEIUIsATh K MeMOpaHe

2) IpU TAKOM TOJIOKCHHU KAaTYIIKW WU3MCHCHUE MATHUTHOI'O IIOTOKa 4Y€pce3 Hed
opu KoJIeOaHHSIX M€M6paHLI MaKCHUMaJIbHO

3) npu TakoM MOJOXKEHUU KATYIIKM M3MEHEHHE MAarHHTHOTO MOTOKa uepe3 Heé
pu KoNieOaHUSIX MeMOpaHbl MUHHMAJIBHO

4) Takoe MOJIO)KEHME KaTymIKH oOierdaer e€ MOAKIIOYEHHE K DIEKTPHYECKOH
uenu

Ilpu evinonnenuu 3adanusn 19 ¢ pazeépuymelm omeemom UCHOIb3YIME OMOETbHbLI
aucm. 3anuuiume CHAYaNQ HOMeP 3a0AHUA, a 3amem omeem Ha He2o. Ilonnwiit omeem
00/1)1CeH BKNIOYAMbL He MOJIbKO OMEem HA 6ONPOC, HO U €20 PA36EPHYymoe, 102UUecKu
ceA3anHOe 000CHOBAHUe.

B asnekrpoaumHaMuuecKoM MHUKPO(QOHE, H300paKEHHOM Ha PHCYHKE, YBEITHYMIN
YHUCIIO BUTKOB MPOBOJA B KaTymike. Kak B pe3ynpraTe 3TOro M3MEeHUTCS (YBEIHMIUTCS
WA YMEHBIIUTCS ) HAPSDKEHHE, TI0JJaBAEMOE C BHIBO/IOB KATYIIIKH Ha JIEKTPUIECKYIO
cXeMy, K KOTopo# oHa nojxinoueHa? OTBET MOSICHUTE.
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Yacrp 2

Ilpu ewvinonnenuu 3adanuii ¢ Kpamxkum omeemom (3adanus 20-23) neodxooumo
3anucams Omeem 6 yKaA3aHHoOM 6 meKcme 3a0anus mecme.

Tpu TOYEUHBIX Tena ABMXKYTCS BAOJIb Ocd OX MO TOPU3OHTAIBHOW IUIOCKOCTH U3
TOYKH C KoopauHatoil x =0. VYCTaHOBUTE COOTBETCTBHE MEXAYy TrpaduKamMu
3aBUCUMOCTEH CKOPOCTH Tell OT BPEMEHHU M (HhOPMYJIaMHu 3aBHCUMOCTH KOOPAWHATHI
3THUX TeJl OT BPEMEHHU.

I'PA®UK DOPMYJIA
A) V. mlc t2
1) x=—
) 4

t

) x=t1-—

)= 1-4]
3 x=t2-1)
4) x=tt-2)

t
5 = — —
) X t( 1)

3amummTe B TAaOMMIy BBIOpaHHBIC IM(PHI O] COOTBETCTBYIOIIMMH OyKBaMH.
Llucps! B 0TBETE MOTYT MOBTOPSTHCS.

A b B

OrBer: |:

© Cratl'pag 2013 ¢
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14 V
—— F -

TOPH3OHTANILHON IIOCKOCTH 101 ACHCTBUEM [TOCTOSHHOM
rOPU30HTATLHO HampapieHHOH cuimbl F. Kosdduiment
TPEHHUS MEAKTY OPYCKOM H IITOCKOCTBIO PABEH /L. O

OnpefenuTe, Kak U3MEHATCS CIeAylomue (GU3NYECKUE BENUUYUHBI, €CIH 3TOT Ke
OPYCOK TepeMENIaTh ¢ TaKO ke TOCTOSHHOI CKOPOCTHIO V' BIIOJIb TOPU30HTAIBHOM
IUIOCKOCTH, UMEIONIEH KOY(DQUIMEHT TPEHUS fiy > f1;: MOZYIIb CHIIb TPEHHS MEXILY

OpPYCKOM M ILIOCKOCTBIO; MOAYJIb CHIIbI PEAKIUMK OMOPBI, IEHCTBYIOIIEH Ha OPYCOK;
MOJIyJIb TOPU30HTATIBHO HAMIPABICHHOW CHIIEI [

J71s1 kaXA0M BeTUYHMHBI OTPEJEIUTE COOTBETCTBYIOIINMA XapaKTep U3MEHEHUS:

1) yBenuuurcs;

2) yMEHBIIUTCS;

3) HEe U3BMCHUTCSL.

3anummTe B TaOAWIly BHIOpAaHHBIC IMQPEI A KaXKI0iH (HU3HMUECKON BETHMIHHBI 110
COOTBETCTBYIOIINMH OykBamHu. L{H(pBI B 0TBETE MOTYT TIOBTOPSITHCSL.

OUBNYECKHUE BEJINYUHDbI NXU3MEHEHUWE

A) MOJIyITb CHJIBI TPEHUS] MEXKITy OPYCKOM U TIOCKOCTBIO 1) yBenuuurcs

B) Monyne cuibl peakuHMM OINOPBI, ACHCTBYIOIIEW Ha  2) YMEHBIIHUTCS

Opycok 3) He U3MEHUTCH

B) Mo1yib FOPH30HTaIBHO HANPABIEHHOM CHITbI F'

A b B

OtBert: |;
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Tpu 1BEpPABIX Opycka W3 Meau, 30JI0Ta W IUIATHHBI OJUHaKoBOW Maccoir 100 T, Ha mnpakrtnyeckodd pabore 1o (usuke yYEHUK F, Img
HaXOoJsIIuecs MpH oArHaKoBo# Temmeparype +300 °C, momemaroT B 1eyb. MPOBOJIMI DKCIIEPUMEHTAIILHBIE HWCCIICIOBAHUS IS _
Ucnone3yst Tabnuily, BBIOGPUTE W3 TPEUIOKEHHOTO IEPEUHSI 06a BEPHBIX n3ydenuss cuwibl  Apxumena. OH  morpyxkain *
YTBEPXKACHUS. YKAKHUTE UX HOMEpA. B KHJIKOCTh KyOWK Maccoil m TakK, 4TO OCHOBAaHHE 4
KyOuka OBUIO Bcerga mapajulebHO MOBEPXHOCTH -
BemectBo| YaenabHas TemoEMKOCTD Temmepatypa V nenpHas TemaoTa JKUJKOCTH, W H3MEPSI MOIYJb CUIBl Apxumena. E
BCIIICCTBA TUIABJICHUSA TJTaBJICHUA Pe3ynabTaroM STHX HCCIEIOBaHUM SBUIICS Tpaduk 1
B TBEPJIOM COCTOSIHHUH, BelecTsa, °C BEILIECTBA, 3aBUCHMOCTH OTHOIICHMSI MOJYJIA JEHCTBYIOLIEH Ha 0 BEE :
[/ (kr-°C) Kk/JDK/Kr KyOMK CHIBI ApXuMena K MOJYJIO CHIIBI TSDKECTH '3 o
MeJIb 400 1100 210 Fa
—=- 0T TIIyOWHBI X TOTPY>KEHHUsI KyOHWKa (CM. PUCYHOK) M COOTBETCTBYIOIIHE 3TOMY
30J10TO 130 1100 70 mg
IJIaTUHA 140 1800 110 rpauKy BbIBOJBI.
W3 npeasioskeHHOTO MepeyHst yTBEPIKICHU I BBIOEPUTE 064 TIPABUIIBHBIX. Y KAXKHUTE UX
1) Inst Toro uro0bl OpYCOK M3 MeO Hayajl IUIABUThCS, HEOOXOJANMO KOJIHYECTBO HOMepa.

TerIoThl, paBHoe 20 kJDxk. 1) Pe6po kybuka paBHO 4 cM.

2) Ilns toro uToGBl OpPYyCOK M3 IUIATHHBI HAYal IUIABHTHCS, HEOOXOIMMO 2) OTHOIIEHNE MIOTHOCTH KyGHKA K TUIOTHOCTH XUKOCTH PABHO 4
KOJTMIECTBO TEIIOTHI, paBHOE 10 K/[x. '

3) KyOuk MOXKeT IIaBath B KUIKOCTH.
3) Bpycky u3 30ii0Ta TpeGyeTcss HaMMEHbIIEE KOJMYECTBO TEIUIOTHI, YTOOBI €ro

HarpeTh A0 TEMIIEPATypPhl JIaBJICHUS. 4) Korz[a KY6I/IK IJ1aBacT B )KUJIKOCTH, HAJl TIOBCPXHOCTHIO BOJIbI BBICTYIIACT 4 cMm.

4) Bpycky u3 IIaTHHBI TpeOyeTCs HauOOJbIIEE KOIUYECTBO TEILIOTHI, YTOOBI €r0 5) TonHOCTBIO NOTPYKEHHBIN KyOUK BHITECHUT 00BEM HKUIKOCTU lem?.
HarpeTh 10 TEMIIEPATyPhl TUIABJICHUS U ITOJIHOCTBIO PACIUIABUT.

5) Bpycky u3 3omota TpedyeTcss HauMEHbIIEe KOJIHYECTBO TEIUIOTHI, YTOOBI ero
HarpeTh 10 TeMIIEePaTyphl IIaBICHHS U MOJIHOCTBIO PACIlIaBUTh.

Yacrts 3

na omeema na 3adanusn wacmu 3 (3a0anusn 24—27) ucnonwv3yiime omoeabHulil JUCH.
3anuwume cnavana Homep 3a0anus, a 3amem omeem na Hezo. Omeenwl 3anucsvléaiime
uémKo u pazoopuuso.

(ITo matepuanam E.E. Kam3eepoii.)
Hcnonbe3ys peluakHbIe BeChl ¢ HAOOPOM THPb, MEH3YPKY, CTaKaH C BOJOW U LIMJIMHJIP
Ne 1, cobepure 3KCHEpUMEHTANBHYIO YCTAHOBKY JUIS OIPEACICHHUS IUIOTHOCTH
MaTepHala, U3 KOTOpOro U3roToBleH MuHAp Ne 1.
B 6nanke oTBETOB:!
1) caenaiiTe PUCYHOK OSKCHEPHMEHTAJIBHOW YCTAHOBKH JUIS OINpEIeieHHUs 00BbEMa
Tena,
2) 3amummte GopmyIty AJst pacuéra MIOTHOCTH;
3) yKaxuTe pe3yabTaThl U3MEPEHUS MACChl LIMJIMHPA U ero 00bEMa;
4) 3aMMAIIUTE YUCJIICHHOC 3HAYCHNE INIOTHOCTHU MaTepurajia HUJInHIpA.
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3aoanue 25 npeocmasnaem cob6oit onpoc, Ha KOMOPLIE HEOOXO00UMO Oamb RUCbMEHHbLI
omeem. Ilonnbiii omeem 00JiceH coOdeprxHcamb He MOJbKO Omeem HA 80RPOC, HO U €20
Ppa3eépHymoe, 102u4ecKu CA3aHHOe 000CHO8aHUe.

JIBa Opycka 0IMHAKOBBIX pa3MepOB UMEIOT OMHAKOBYH0 TeMmepatypy +300 T.
VYaenbHble TEIUIOEMKOCTH OpPYCKOB M HX IUIOTHOCTH TaKKe OIHHAKOBHI. bpycok 1
uMeeT GOJIBIIYIO TEIIOMPOBOAHOCTE, YeM Opycok 2. Kakoit u3 aTux 6pyckoB GbicTpee
OXJIAJINTCS Ha BO3JyXe, TeMIeparypa kotoporo paBHa +20 T? OTBeT mosicHUTE.

Jna 3a0anuii 26—27Heodx00umo 3anucamey noaHoe peuieHue, 6KIIOYAIOUEe 3ANUCH
kpamkozo ycnosusa 3adauu ([Jano), 3anuco (hopmyn, npumeHenue Komopwix
Heo0X00uMo u 00CHMAMOUHO O] peuwleHUA 3a0auu, a MAaK}Hce MamemMamuyecKue
npeobpazoeanua u pacyémol, NPUEOOAULUE K YUCTO0BOMY OMEEHY.

C BeicoTel 120 M cBoOOmHO TamaeT Oe3 HadaNbHOM CKOpOCTH TodedHOoe Teno. Ha
HEeKOTOpO# BbicoTe h moTeHIManbHas! 3HEPrysl ATOrO Tejla OTHOCUTENBHO TIOBEPXHOCTH
3eMJIM paBHA IOJIOBHHE €ro KWHeTH4YecKoW sHepruu. [IpeHeOperas ¢ OMpoTHBICHHEM
BO3/IyXa, ONpe/ielIuTe CKOPOCTh ITOTO TeNa Ha BbicoTe N.

DnekTpuyeckass Lefb COCTOMT M3  HMCTOYHHUKA
MTOCTOSIHHOTO HANPsDKEHUSI U IByX pe3ucTopoB 1u 2,
BKJIFOYEHHBIX TTapajljiebHo (CM. puCyHOK). Pesuctop 1
MpeCTaBsIeT coboit niBe MOCJIEI0OBATENBHO
coeIMHEHHBIE TIPOBOJIOKK A W b onuHakoBoW IIHHBI

la = Ip = | ¥ pasau4HBIX MONEPEYHBIX CEUEHMUI:

Sk _

S A:7_S . Pesucrop 2 mpexncraBnser coboit nBe

MOCIIeJOBATEIILHO COeIUHEHHBIE ITPOBOJIOKH Bul OJWHAKOBOI'O ITOIIEPEYHOTO CECUYECHUS

l
%= S§= S wo pasmunoit mmumer | = lB = ;r Iposonoku A u I' cuenansl u3

OJHOTO MaTepHana C yﬂeHBHBIM COHpOTI/IBHeHI/IeM p, HpOBOHOKI/I E nu B TaKXe CIOCJIaHbl
161
U3 OJHOTO MaTepI/IaHa C yI[eJ'[BHBIM COHpOTI/IBHeHI/IeM 2p Haﬁ}lHTe OTHOLIIeHUue N= I_
2
CHJI TOKOB, TEKYLIUX I{epe3 COHpOTI/IBHeHI/Iﬂ 1 u 2
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HNHcTpykuus no BHIMOJTHEHUIO PadoThI

Ha BbImonHeHHe >K3aMEHALMOHHON paboTel mo ¢u3uke otBoautcs 3 4aca (180 mumyT).
PabGota cocrout 3 3 yacTteii, BKIIOUAOIINX B cebs 27 3aIaHni.

Yacte 1 comepxur 19 3amannmit (1-19). K xaxngomy u3 nepsbix 18 3amanuii mpuBoautes
YeTslpe BapUaHTa OTBETA, U3 KOTOPHIX TOJBKO OAWH BepHBINA. [Ipy BBIMOJHEHWH 3THUX 3aIaHHN
gactu 1 oOBeuTe KPY>KKOM HOMEp BBIOpaHHOTO OTBETa B dK3aMeHAIlMOHHOW pabore. Ecnu Br
o0BeNM He TOT HOMEp, TO 3aYePKHUTE ITOT OOBENEHHBIN HOMEpP KPECTHKOM, a 3aTeM O0BeIuTe
HOMep HoBoro oTBeTa. OTBeT Ha 3amaHue 19 wactu 1 3anmchIBaeTCs Ha OTJCIBHOM JIHCTE.

Yacte 2 conepxut 4 3ananus ¢ kpatkuM orBeToM (20—23). [Ipu BBINONHEHMH 3aJaHU YacTh
2 OTBET 3alUCHIBAETCS B DK3aMEHAI[MOHHON paboTe B OTBENEHHOM IS 3TOro Mecre. B ciydae
3aIliCH HEBEPHOTO OTBETA 3aUEPKHUTE €0 U 3alMIINATE PAIOM HOBBIM

Yacte 3 comepxut 4 3amanus (24—27), Ha KOTOpbIE ClEAyeT AaTh PA3BEPHYTBIA OTBET.
OTBeThl Ha 3aJaHUs YacTH 3 3alMCBIBAIOTCA HA OTHEJIbHOM JIMCcTe. 3ajgaHue 24
9KCIIEPUMEHTANBHOE, W ISl €ro BBIMOIHEHHS HEOOXOIUMO BOCIIOJIB30BATHCS JTabOPATOPHBIM
obopynoBaHHEM

Ipu BBIYMCIIEHHUSAX PA3PEIIAETCS UCTIOIB30BATH HEMPOTPAMMUPYEMBIN KAIBKYIJIATOP

Ilpu BeIMONHEHWHM 3amaHuii BBl MOXeTe Moib30BaThCs uyepHOBHKOM. OOpariaem Barie
BHUMaHME HA TO, YTO 3AIIUCH B YEPHOBUKE HE OYAYT YUUTHIBATHCS IPU OLIEHWBAHUU PabOTHI.
CoBeTyeM BBITIONHATE 3aaHUS B TOM INOpPsIIKe, B KOTOPOM OHH JaHBI. J[Jis1 S5KOHOMHUH BpeMeHH
OpOITyCKaiiTe 3aJaHue, KOTOpoe He yIa&Tcsi BBIMOJIHUTH Cpa3y, W MEpeXOJuTe K CIeAyHoLIeMy.
Ecnu mocrne BeimonHeHus Bceil pabotsl y Bac ocranercst Bpems, Bbl cMoxeTe BepHYTBCS K
MPOITYIIIEHHBIM 33 [aHHSIM.

Bannel, momyuennsie Bamu 3a BbIMIONHEHHBIE 3aJaHusi, CyMMHpyroTcs. lloctrapaiitech
BBIMTOJIHUTD KaK MOXHO O0JIblIle 3ajaHuil U HaOpaTh HauboJIblIee KOINYECTBO OALIOB.

Kenaem ycnexa!
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Huxe MPUBEACHLI CIIPABOYHBIC JaHHBIC, KOTOPBIC MOTYT HOHaI[O6I/ITI>CH Bam

IIPpU BBINIOJIHCHUN pa60TBI.

J_ICCHTI/I‘{HLIC NPpUCTAaBKH

HammenoBanue O0o3HaueHue MHOXUTENb
rura r 10°
Mera M 100
KHJIO K 103
TeKTO T 102
CaHTH c 1072
MUJUIH M 1073
MHUKPO MK 106
HaHO H 1079
KoncTaHThI

M

YCKOpEHHE CBOOOIHOTO Ta/ICHUs Ha 3emiie g=10 c_z
11 H- M2
IpaBUTALMOHHAs IOCTOSHHAS G=6,7-10
KI'
s M

CKOPOCTB CBETA B BAKyyMe c=3-10 .

3JIEMEHTAPHBIN AMEKTPUUECKUN 3apsiz

e=1,6-10"Kn

Ouznka 9 knace Bapuant ®119402

YaeabHas
) Tix TEIIoTa ¢ JiK
TeroémkocTh Boasl | 4200 5 napooOpa3oBaHust 2,3-10" —
kr- C BOJIBI KT
i ik TEIIoTa Tk
Z;‘IH‘;ZMKOCT" 2400 ——= napoodpasosarms | 9,0-10° 2=
p kr- C crpra K
.. XK TEII0Ta IJIABJICHUSA K
termoémkocTh apna | 2100 A — 2,5 10* Hox
kr- C CBUHIIA KT
TEIJI0EMKOCTh 920 IS TEIUIOTA IIABICHUS | 5 ¢ |4 I[_>K
AIFOMUHMS KL - ° CTanu ’ KT
K K
TeMIOEMKOCTE ctam | 500 )i ‘ TEILIOTA MIABICHHS | 5 g 14 )i\
KT - 0JI0Ba KT
i X TEIUIOTA IIJIaBJIEHUS K
TermnoémMKocTs uHka | 400 A ~ 3,3 10° Pt
kr- C JbJa KT
.. K TEII0Ta CrOPaAHUs K
tertoémkocth meau | 400 A - p 2,9 10/ Lok
KT - C Cl'II/IpTa KT
K xK
TermioéMKocTh ojosa | 230 a S TEIIIOTA CTOPaHHs |4 6. (] AU
KT - KEepOCHHA KT
TEIIOEMKOCTD 130 Hox TEIUIOTa CrOPAHUS 4.6.10 Jox
CBHHIIA kr - °C OcH3MHA ’ KT
TEII08MKOCTD 420 K
OpoH3BI kr - °C
Temmneparypa niaBiaeHus TemmnepaTypa KHIIEHHSI
CBHHILIA 327 °C BOJbI 100 °C
0JIOBa 232 °C crpra 78 °C
JIbJa 0°C
Om 2 o
YaenabHoe dJIEKTPHYECKOE COMPOTHBJIEHHE, (pm 20 °C)
cepedpo 0,016 HUKEITUH 0,4
MeJlb 0,017 HUXPOM (CIIIaB) 1,1
AJIIOMUHUH 0,028 (bexpanb 1,2
JKENe30 0,10

IlnoTHOCTH
KT KT
OcH3MH 710 F JpeBeCcHHA (COCHa) 400 F
KT KT
CIIUPT 800 F napapuH 900 F
KT KT
KEPOCHH 800 w2 TEN 900 o
KT KT
MacJio MalllMHHOE 900 F ATIOMUHHIMA 2700 F
KT KT
KT KT
MOJIOKO LIEJIBHOE 1030 F ITHHK 7100 F
KT KT
BOJIa MOpCKast 1030 F CTaJIb, JKEJIE30 7800 F
TITHICPUH 1260 K—l; MeIb 89OOK—1;
M M
KT KT
PTyTh 13600 3 CBUHEI 11350 =
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Yacrs 1

IlIpu evinonnenuu 3adanuil ¢ evioopom omeema (1-18) oveedoume Kpyrckom Homep
nPasuIbHOZ0 OMEema 8 IK3AMEeHAUUOHHOIL padome.

1
Ha pucynke npezncrasieH rpaguk 3aBUCHMOCTH NPOCKUMHM CKOPOCTH V. Tenma OT

BpeMeHH ¢. 3a epBbIe 4 CEKYH/IbI ABMKEHUS TEJIO MPONUIO BI0Ib ocu OX myTh

- /|
Vy, mlc

(3]

1) 4m 2) 8™ 4) l4m

Manoe KOCMHYECKOE TEJO TMPOJIETAET C MOCTOSHHON CKOPOCTHIO MEXKIY 3eMIEd u
JlyHoli mocepenuHe MeEXIy HHMHU TNEPHEHAMKYIApHO JuHMU 3emus —JlyHa (cm.
pucyHok). C KakuM M3 yKa3aHHBIX Ha PUCYHKE BEKTOPOB COBIAJaeT HANpaBJICHUE
PaBHOJECHCTBYIOMIEH BCEX CHJI, TPUIIOKEHHBIX K 3TOMY Tely?

1

Jlyna
4 2. 7Y

3

1)1 2) 2 3)3 4) 4

ABTOoMOOMIB Maccoit 1000 kr, IBHraromuiics Bodb ocd OX B MOJOKHTEIBHOM
HaIpaBIeHHN CO CKOPOCTBIO 2 M/C, YBEIMUMII CBOIO CKOPOCTh J10 25 M/c. M3meHeHue
MIPOEKIMH UMITYJIbCa aBTOMOOMIIS Ha ocb OX paBHO

2) 2000 xr-m/c
4) —23 000 kr-m/c

1) 23 000 xr'm/c
3) —2000 xr-m/c

© Cratl'pag 2013 ¢
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Msu OpocaroT BEpTHUKAJIBHO BBEPX C IOBEPXHOCTH 3eMJIM. JlOCTHrHYB BepxHeil
TOYKH, M4 NagaeT oOpaTHO Ha 3emio. Kakoll u3 rpadukoB 3aBUCUMOCTH MOJIYJIS
YCKOpPEHHS a Ms4a OT BpPEMEHHM ¢ COOTBETCTBYeT JTOMY JIBUKEHHUIO?
ConpoTHuBIIEHHEM BO3yXa MOYKHO PeHEOpeyb.

@ ©) ® @

[4) a a a

11 2) 2 3)3 4) 4

JlBa CIUIOMIHBIX IMJIMHJIpPA — W3 COCHOBOW JIPEBECHHBI W W3 TMapaduHa — HMEIOT
OJIMHAKOBBIE MAacChl W BBICOTHI. VX MOrpy3uiau B BOJLY, B KOTOPOHl OHH IUIABAIOT
B BEPTHKAILHOM TOJIOKeHUH. [ TyOnHa TOTpy>KEHUs! IEPEBSIHHOTO IMITUHIPA

1) MeHblue rTyOUHBI TOTPYKEHUS NapauHOBOrO LMIMHIPA
2) Oosblie TIyOHHBI OTPYKEHHS TapapUHOBOTO LHMIMHAPA
3) paBHa rIyOWHE MOTPYKEHHS TapapUHOBOTO IIHIHHIPA

4) MoxeT ObITh Kak 0OJIbIlIe, TAaK U MEHBIIIE TIIyOUHBI OTPYKEHHS NapahUHOBOIO
LWIMHAPA

E Bpycok maccoit 100 r, mojBeneHHbI Ha JETKOM HUTH, JBMXKETCA BHHU3 C TaKUM
YCKOPEHHEM, UTO €r0 BEC yMEHBIIAETCS B J[BA Pa3a MO CPABHEHHIO C COCTOSHHEM
1oKosi. MoIy/ b yCKOpeHHs Opycka

1) B 1Ba pasa 0oJiblie MOIYJIsl yCKOPEHHUsS! CBOOOIHOTO MAJIeHUs g
2) B 1,5 paza Gouibliie MOAYJISA YCKOPEHHS CBOOOJHOTO MaJACHUS g
3) paBeH MOJYIIIO YCKOPEHHS CBOOOIHOTO MaICHUS g

4) B 1Ba pa3za MEHbIIIE MO YCKOPEHHs CBOOOHOIO NafeHus g
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7 | AMIOMUHHEBYIO M CTAJIBHYIO JIOKKH OJJMHAKOBOW MacChl, IIPEJABAPUTEILHO HATPETHIC
no +100 °C, omyctunu B 0omblnoi Oak ¢ BOJOW KOMHAaTHO# Temmeparypsl. Ilocie
YCTAaHOBIICHUSI ~ TEIUIOBOTO  PAaBHOBECHS  KOJMYECTBO  TEIUIOTHI,  OTJAHHOE
QIIOMHHHEBOM JIOXKKOH IIPU OCTHIBAHUH,

1) oka3aJloCh MEHBIIE KOJINYECTBA TEIUIOTHL, OTIAHHOTO CTAIBHON JOKKON
2) oka3ajoch OO0JIbILE KOJIMYECTBA TEIUIOThI, OTAAHHOIO CTAIILHOMN JIOKKOM
3) oka3zaoch paBHO KOJIMYECTBY TEIJIOTHI, OTJAHHOMY CTaJIBHOM JIOKKOM

4) MOXKET 6I>ITI) KakK GOHLHIC, TaK M MCHBIIC KOJIMYECCTBA TCILJIOTHI, OTAAHHOI'O
CTAJILHOM JIOKKOM

Ha pucynke npejcraBieHbl rpaQ ki HarpeBaHusi TPEX OJMHAKOBBIX Tpodupok I, 11,
111, comeprkaiux oHY M Ty K€ KUAKOCTb. Macca KUIKOCTH B ipoOupke I B 1Ba pasza
MEHbIIIE MacChl )XKUAKOCTH B mpodupke II, a macca xuakoctu B npodupke 111 B Tpu
pasa Oompime Macchl JXKuAkKocTH B mnpobupke II. IlpoOupkm HarpeBaroTcs Ha
OJIMHAKOBBIX Topesikax. OnpenennTe, Kakoi n3 TpaIKoB COOTBETCTBYET KHIKOCTH B
npobupke I, kakoit — xxuakocTH B mpobupke 11, a kakoit — xuakocTn B mpobupke 111.

t,°C

T, MHH

1) rpadux 1 — I, rpadpuk 2 — II, rpadux 3 — 111
2) rpacuk 1 — I, rpadux 2 — III, rpaduk 3 — 11
3) rpadux 1 — 111, rpaduk 2 — 11, rpadpuk 3 — I
4) rpaduk 1 — I, rpaduk 2 — I, rpadux 3 — 111

Tenaon30a1MpoOBaHHBI COCYIl COACPKUT CMECh JIbAa M BOJIBI, HAXOAALIYIOCS IPH
temneparype 0 °C. Macca npga 501, a macca Boxel 0,5 xr. B cocyn BmyckaroT
BOAsiHOM map Mmaccoil 22 1 mpu Ttemneparype +100 °C. Kakast oxoHwarenmbHas
TeMIIepaTypa yCTaHOBUTCS B COCY/JIE, €CIIM U3BECTHO, YTO BECH JIEN pacTasii?

1) 0°C 2) =45°C 3) =18°C 4) =99 °C
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Ono3jaBuyii Ha YpOK YUEHHUK, BOMIA B Kiacc, yBUIEN pe3yibTaT yKe NpoBeIEHHOM
(u3nyeckoil JEeMOHCTpalMM: Ha cToje OBbIIM YCTAaHOBJEHBI JBa LITATHBA
C MO/IBELICHHBIMM K HHMM Ha IIEIKOBBIX HUTAX JETKUMH OYMa)KHBIMH THIJIb3aMH,
KOTOpbIE pacloylarajich TaK, Kak IOKa3aHO Ha pucyHke. Kakol BbIBOJ MOXKHO
cienath 00 3JEKTPUUYECKHUX 3apsiiaX 3TUX TWIIB3, CYHs MO0 UX PACIOJIOKEHHUIO APYT
OTHOCHUTEJBHO Apyra?

1) runb3sl 3apsyKEHbl OJHOMMEHHBIMH 3apsgaMu

2) TWIB3BI 3aPKEHBI PA3HOMMEHHBIMU 3apsiiaMu, JTHO0 3apsDKeHa TONBKO OJJHA U3
TUIIB3

3) TUIB3BI 3apsUKCHEI MO0 00€ OTPUIATENBHO, MO0 00€ MOI0KUTEIHEHO
4) rTUIB3bl HE 3aPSKEHBI
Ha nByx naumarpamMMax moka3aHbl 3HA4yeHUs HampsbkeHHs U Mexay KOHLIAMHu

HWIMHAPUYECKUX aJFOMUHUEBBIX MPOBOJHUKOB | M 2 OJMHAKOBOIO MOMNEPEYHOIO
CceveHusl, a TaKke ux JymHa /. CpaBHUTE Cuily TOKa /| 1 [, B 9THX ABYX IPOBO/IHUKAX.

{(/.B LM
12 20
6 10
L 2 0 2
NpOBOITHHKH NpOBOIHHKEH
b _ _ _
D=2 2) 1, =1, 3) 1,=21, 4) 1, =41,

© Cratl'pag 2013 ¢




Puzuka 9 kinacc Bapuant O19402 9

[IpoBONIOYHBIH BHUTOK, IOACOEOUHEHHBII K TaJbBAaHOMETPY, PaBHOYCKOPEHHO
MepeMEeIA0T MEePIEeHANKYISIPHO JIUMHUAM WHIYKIMA B OTHOPOJIHOTO MAarHUTHOTO
TIOJISI CTIeBa HAMPABO, KaK MMOKA3aHO Ha pUCYHKE. VIHIYyKIIMOHHBIH TOK B BUTKE

X X X X
B

x x X X

x X x X X

1) He BO3HHMKaeT, TaKk KaKk BHTOK IMEpeMelaloT Napajule]bHO camoMy cede
B OJHOPOJHOM MarHUTHOM TOJI€

2) HE BO3HMKAET, TaK KAK IUIOCKOCTb BHMTKA PACIIOJIOKEHA MEPHIEHAUKYISIPHO
JIUHUSIM WHIYKIIMA MAarHATHOTO TIOJIS

3) BO3HMKAET, TaK KaK BUTOK MIEPEMEIIAIOT PABHOYCKOPEHHO
4) BO3HHKAET, TAK KaK IJIOCKOCTh BUTKA PACIOJIOKECHA MEPIICHANKYIISIPHO JTHHHIM
WHJYKIIUH MarHUTHOTO TOJIst
U306paskeHne NpeIMETa B IIIOCKOM 3epKalle
1) neiicTBUTENBHOE, IPAMOE, YMEHBIIICHHOE
2) neiiCTBUTENLHOE, IEPEBEPHYTOE, B HATYPAIBHYIO BEIUUUHY
3) MHHMOE, IPAMOE, B HATYPAILHYIO BETMIUHY
4) MHEMOE, epeBEPHYTOE, YMEHBILICHHOE

DyiekTpudeckas IUIMTa 3a 3 MHHYTBI paboThl moTpebnser sHepruro 900 kJ[x.
W3BeCTHO, YTO cHa TOKA, MPOTEKAIONIEro Yepe3 CHUpalb IUIMThI, paBHa 5 A.
Haiiiure conpoTUBIeHHe CIUPATHT TUTHTHL.

1) 0,005 Om 2) 200 Om 3) 1 kOm 4) 12 xOm

14
Ecnu 6oM0apanpoBaTh 0-4acTHIAMH AAPA aTOMOB a30Ta 5 N, TO BO3HHKAIOT HOBBIE

4acTHUIBl — sJpa aTOMOB BOAOPOJA }H [onw3ysace ¢parmentom Ileproanveckoit

CHUCTEMBI 3JJICMCHTOB I[I/I MeHz[eneeBa, OMpeacIMTe, KaKue emé IIPOAYKTBI
O6p33y}0TCH B pE3yJIbTaTeC 3TOH ﬂZ[epHOfI peaKkuunu.

Li 3|Be 4B S5|C 6N 7/0 B8/F 9 Ne 10

JMTHIA | | BEPHIUIHIE BOP | YTIEPOR | 0T fKHCIOPO@TOP HECH

6,941 ooz clwsn clizon cliaer olisose  olisess

2 20,179 2

1) HEHWTpOHBI 2) sapa U30TOIOB ATOMOB KHUCIOPOAA

3) sipa M30TOMOB ATOMOB yriepoaa  4) 3JIEKTPOHBI
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Kakoii(-ne) u3 omnbiToB Bbl mpemnoxunu Obl MpoBecTH, 4TOOBI JI0Ka3aTh, 4YTO
KOJIMYECTBO TEIUIOTHI, OT/JAaBa€MO€ WM IOJydaeMOE€ TeJIOM MpH JOCTHKCHUU UM
TEIJIOBOTO PaBHOBECHUS, 3aBUCUT OT Macchl TeJa?

A. B3aTb 1Ba OIMHAKOBBIX KaJOpPUMETpa C OAHUM JIUTPOM BOABI B KaXIOM IIpU
temneparype +20 °C u mokasarb, 4TO MPH MMOMEIIEHHUH B HUX OPYCKOB OJMHAKOBOM
Macchl, H3TOTOBJEHHBIX M3 pa3HbIX MaTepHajoB M HarpeTblX A0 OAMHAKOBOI
TEeMIIepaTypbl, U3MEHEHHE TeMIIepaTyphl BOJIbI B KAJIOPUMETPAX OyJeT pa3IHyHbIM.

b. B34Th 11Ba OAMHAKOBBIX KaJIOPUMETPa C OJHUM JIMTPOM BOJABI B KXIOM IIPH
temreparype +20 °C u mokas3aTh, Y4TO IPU MOMEUICHHH B HUX OPYCKOB pa3HOM
MAacChl, M3TOTOBIICHHBIX M3 OJMHAKOBBIX MAaTEPHAIIOB W HATPETBIX JIO OJAMHAKOBOM
TEMITePATyphl, HK3MEHEHHE TEMIIEPATyPhl BOJIBI B KAJIOPUMETPAX OYJIET Pa3IHIHBIM.

1) Tombko A 2) Tonbko b 3)uA,ub 4) Hu A, Hu b

Ilpouumaitme mexcm u gvinonnume 3aoanusn 17-19.

Muxpogoun

B coBpeMeHHBIX TEXHHYECKHUX YCTPOMCTBAX, MPUMEHSAEMbIX IS 3aIMCH M TPAHCIISAIUH
3ByKa, HEBO3MOXXHO O0OHTHCH 0e3 MukpopoHa. MHKPOPOH — 3TO YCTPOMCTBO,
MpeHA3HAYCHHOE JUIsl [PEoOpa3OBaHUsl 3BYKOBOW BOJIHBI B JJIEKTPUUECKUN CHUTHAI,
KOTOPBI 3aTeM MOXKET HCIOJIb30BaThCA IS 3allUCH 3BYKa, IS €r0 YCHJICHUS WIH
BOCIIPOU3BeIeHUs.. MHKpPO(QOHBI MOTYT HMMETh pa3lIMYHble KOHCTPYKIMH, HUX padoTa
OCHOBBIBACTCSl Ha PasziM4yHbIX (usmdeckux npuHIUnax. OMHaKO Bce MUKPOPOHBI UMEHOT
oOIIMe 3JeMEHThl KOHCTPYKIIMM — 3TO MeMOpaHa, KOTOpas BOCIHPUHHMACT 3BYKOBBIC
KOJICOAHUS, M OJICKTPOMEXAHHWYECKas 4YacTh, KOTOpas IpeodpasyeT MeXaHHUCCKHUE
KOJICOAHUS B SJIEKTPOMArHUTHBIEC.

Pucynok. Dnexkmpoounamuueckuti MUKpoghon ¢ noOGUIICHOT KAMYUIKOTL

M M

CXCeMe

K HICKTPHICCKOH

PaccmoTpum B KadecTBe HauOojee MPOCTOr0 HpuMepa BIEKTPOIUHAMUYECKUI
MHUKpPOGOH C TIOABWKHON KaTymikoil. OH COCTOMT M3 KOpIyca, BHYTPU KOTOPOTO
HEMOJIBUKHO 3aKPErUIEH IOJIOCOBOM TMOCTOsIHHBIM MarHut [IM. VYnpyras memOpana M
BbIHECEHA Ha OJIMH U3 TOpPLOB Kopmyca Mukpodona. K memOpane npukperuieHa karymka K,
Ha KOTOPYH0 HAaMOTaHO MHOTO BHMTKOB MNpoBoAa. Karymika pacmonokeHa Tak, 4TO OHa
HaxXoIuTcs BOJM3M OJHOTO W3 TONIOCOB MarHuTa. [Ipu BO3AEWCTBHM 3BYKOBBIX BOJH Ha
MeMOpaHy OHa IIPUXOJUT B KOJieOaTeIbHOE IBUYKEHHUE, M BMECTE C HeH HaYMHACT KOJIeOaThCsI
KaTyIllKa, JBUTAsCh BJOJIb MPOJOJIBHOW OCH MarHuTa. B pesynprare 3TOro M3MEHsETCs
MarHuTHBIA TIOTOK Yepe3 KaTyIIKy, U B HEH, B COOTBETCTBUH C 3aKOHOM 3JIEKTPOMAarHUTHOMN
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WHIYKIMH, BO3HMKAET MEPEMEHHOE HampshKeHHe. 3aKOH H3MEHEHHS JTOr0 HampsuKEeHHS
COOTBETCTBYET 3aKOHY KojeOaHWH MeMOpaHbl TOJ ICHCTBHEM 3BYKOBBIX BOJIH. TakuMm
o0pa3oM, MeXaHMYEeCKHi CUTHal (3ByKOBas BOJIHA) NpeoOpa3zyercss B OJJIEKTPUUSCKHUMA
(rxoneOaHMs HAPSDKEHUSI MEXK]y BBIBOAAMH HAMOTAHHOTO Ha KaTYIIKY MPOBOJAA), KOTOPBIH
3aTeM TOMAETCs Ha CIICHHAIBHYIO JICKTPHUECKyIo cxeMy. Clie1oBaTeNnbHO, B JAHHOM THIIE
MHKpO(OHA IIEKTPOMEXaHNIECKass 9acTh COCTOMT M3 MOCTOSHHOTO MAarHHTa, MOJBIXHON
IIPOBOJIOYHOM KAaTYIIKH U DJIEKTPUYECKOH LIENH, K KOTOPOH OHa MOAKIIIOYEHA.

CylecTByIOT M JIpyrue THUIIBI MUKPO(GOHOB — KOHJEHCATOPHBIM MHUKPO(GOH (B HEM
MeMOpaHa NpUKpeIUIeHa K OJHOW W3 IUIACTHH BKJIIOYEHHOTO B 3JIEKTPHYECKYIO LEMb
KOHJIEHCAaTOpa, B pe3yJbTaTe dYero TMpH KoJeOaHWAX MeMOpaHbl HU3MEHSETCS ero
dIIEKTpUYecKasi EMKOCTB), YTOJIbHBII MUKPO(OH (B HEM MeMOpaHa TIpH KOJIeOaHUAX JaBUT Ha
YTOJIBHBIN MMOPOIOK, BKIFOYEHHBIA B 3JICKTPUUECKYIO 1IETb, B PE3YJIbTAaTe YErOo U3MEHSCTCS
€ro CONPOTHBICHHE), NMbE30MHUKPO(pOH (ero paboTa OCHOBaHA Ha CBOMCTBE HEKOTOPHBIX
BEIIIECTB — MTEE302JICKTPUKOB — CO3/1aBaTh AIICKTPUIECKOE TOJIE TIPH JIepopMaIisx), a TAKxKe
psin MoU(UKAIAI STHX THIIOB MHKPO(OHOB.

YTo BKIIOUAET B Ce0s 2EKTPOMEXaHHUECKAS YacTh B yTOILHOM MUKPO(hoHE?

1) MeMOpaHy M YrOJbHBIA TOPOILIOK
2) YrOJIBHBIN MOPOIIOK

3) xKoHAEHCATOp € MOABMKHOW IUIACTUHOMN U 3JEKTPUUECKYIO LEMb, B KOTOPYIO OH
BKJIFOUEH

4) yTOJIbHBIN MOPOIIOK U 3IEKTPUUECKYIO LIEMb, B KOTOPYIO OH BKJIIOUEH

B anexrpoanHaMuueckoM MHKpOo(OHE, M300paKEHHOM Ha PUCYHKE, ITOCTOSHHBIN
MarHuT noBepHynu Ha 180° (MOMEHSIM MECTaMH MAarHUTHBIC IOJIIOCHI), OCTaBUB
PACIIONIOKEHNE KATYIIKH OTHOCHTEIBHO KOpIyca MHKpPO(pOHa HEU3MCHHBIM.
B pesynbrate 3T0ro

1) mukpodoH mepectaHer paborarh

2) mukpodon OymeT paboTaTh JIydliie, 4eM MPEKIe

3) Mukpodou OymeT paboTaTh TOYHO TaK e, KAK MPEK/IE
4) mukpodon Oyaer paboTarh XyKe, 4eM MPEKIIE

IlIpu evinonnenuu 3aoanusa 19 c pazeépuymovim omeemom uchnovb3yiime OmOeabHbll
aucm. 3anumwume CHAYANA HOMED 3A0AHUA, a 3amem omeem Ha Hez2o. Ilonnviit omeem
0011)4ceH BKNIOUAMb He MOJIbKO OMEem HA 60NPOC, HO U €20 PA3GEPHYMOe, N102UUeCKU
CésA3aHHOe 000CHO6AHUe.

B snexkrponmHammueckoM MUKpodoHEe, W300paXKEHHOM Ha PHUCYHKE, YMEHBIIHIN
YHUCIIO BUTKOB MPOBOJIa B KaTymke. Kak B pe3ynpTaTe 3TOro M3MEHUTCS (YBEIHUUTCS
WJIM YMEHBIIUTCS) HAPSHKEHHE, TI0J]JaBAeMOE C BHIBOJIOB KATYIIIKU Ha AJIEKTPUUIECKYIO
cXxemy, K KOTopoi oHa noakitoyeHa? OTBET NOSICHUTE.
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Yacrp 2

Ilpu evinonnenuu 3adanuii ¢ kpamxum omeemom (3adanus 20-23) neodxooumo
3anucams omeem 6 yKa3aHHOM 6 meKCcme 3a0anus mecme.

Tpu ToueuHBIX Tena ABMXKYTCI BOOAb ocu OX U3 TOUKHM C KoopauHatod x = 0.
VYCcTaHOBUTE COOTBETCTBHE MEXIY Tpa(uKkaMH 3aBHCHMOCTEH CKOPOCTH Teld OT
BPEMEHHU U (pOPMYITaMH 3aBHCUMOCTH KOOPJUHATEI 3THUX TEJI OT BPEMCHHU.

I'PA®UK OOPMYIJIA
A) ¥V, mlc 1) x=1¢
31— = ¢
2f— 2) x= t(l - —)
1 4
s e Y x=i2o)
2 4) x=tt-2)
B) V.. wmic 5) x = t2

3amumuTte B TaOnuily BbIOpaHHBIE LHUGPBI MO COOTBETCTBYIOIIMMH OYKBaMHU.
Hudpsl B 0TBETE MOTYT MOBTOPATHCS.

A b B

OtBeT:
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bpycok JIBHKETCSA PaBHOMEPHO CO CKOPOCTHIO V' BIONB 14
. . ; el
TOPU30HTAIBHON TUIOCKOCTH 1oz JEeHCTBHEM Vo, e
— —_—
MOCTOSIHHON TOPU30HTANIBHO HANpaBIEHHOH cuibl F. |_|_.‘.r
Koapdurment tpeHus Mexmy OpycKOM M IUIOCKOCTBIO 1
Hy i Hi

PpaBCH ,ul. Onpez[enHTe, KakK H3MCHATCS CJCAYIOIIUC

(du3nuecKue BEITUYUHBI, €CIIH Ha 3TOT OPYCOK IMOMECTHTh BTOPOH TOYHO TAaKOH ke
OpyCOK U ImepeMeniaTh X Kak eINHOE IIeJI0e C TaKOH e MOCTOSIHHON CKOPOCThIo V
II0 STOH K€ IUIOCKOCTH: MOZYINb CHJIBI TPEHHS MEKIY OpYCKOM M IUIOCKOCThHIO;
MOJTyJIb TOPH30HTAIBHO HAIIPABICHHOW CHITBI 7} MOJYJIb CYMMBI CHII, ICHCTBYIOIIUX
Ha OpYyCOK.

JL1st Kask ol BENTMYMHBI OIIPEIEINTE COOTBETCTBYIOLINM XapaKkTep N3MEHEHUS:

1) yBennuures;

2) yMEHBIIUTCS;

3) HE UBMCHUTCSL.

3anuumTe B TAOUUIY BHIOpAHHBIC U(PBI IS KAXKI0H (HU3NIECKOH BEIMYUHBI IO
COOTBETCTBYIOIIMMH OykBamu. LIudpbl B OTBETE MOTYT ITOBTOPSTHCS.

OUBNYECKHUE BEJIMYUHDbI UX UBSMEHEHUE
A) Mosynb CHITBI TPEHHS MEKTy OPYCKOM U TIOCKOCThIO 1) yBemuumTes
b) MO/1yJIb TOPU30HTAJIBHO HAIIPABIEHHOW CHIIbI F 2) ymeHpimHTCS
B) momyns cymmbl cun, aeficTByromux Ha 6pycok 3) e mamenntes
A b B
Otser: |
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Tpu TBEpABIX Opycka W3 O0JI0OBa, CBMHIIA M cepebpa oxmHakoBoi maccoit 100,
HaxojsIIuecss Npu OJuHakoBod Temmeparype +100°C, mnomeniaror B IeYb.
Ucnonp3yst Tabmuily, BBIOCpUTE U3 MPEAJIOKEHHOIO TMEPeYHS 064 BEPHBIX
YTBEPXKIACHUSA. YKaKUTE UX HOMEPA.

BemecTtBo| VYrempHas TEMIOEMKOCTh Temmnepatypa VY nenpHas Temnora
BEIIIECTBA B TBEPAOM IJIaBJICHUS JIaBJICHUS
COCTOSIHHH, BelecTBa, °C BEIIECTBa,
JLx/(kr-°C) kJx/KT
0JIOBO 230 230 60
CBUHEI] 140 330 25
cepebpo 250 960 90

1) JIns Toro uTo6s1 GpyCcOK U3 0JI0BA HAYaj MIABUTHCSA, HEOOXOAUMO KOJHYECTBO
TEIJIOThI, paBHOE 2,5 KJK.

2) Jlns Toro utob6sl OpYycOK M3 CBMHIA HAyal IUIABHTHCA, HEOOXOIMMO
KOJIMYECTBO TEIUIOTHI, paBHOE 2 KJ[X.

3) Bpycky u3 onosa TpebyeTcsi HaMMEHbILEE KOJMYECTBO TEMIOTHI, YTOOBI €ro
HarpeTh /10 TeMIIEepaTyphl IIaBICHHS.

4) Bpycky u3 cepebpa TpeOyeTcs HauGOMbIIEe KOIMYECTBO TEMIOTHI, YTOOBI €r0
HarpeTh JI0 TeMIIePaTyphl TIABJICHHS U MIOJIHOCTHIO PaCIlIIaBHUTh.

5) Bpycky u3 cBuHIA TpeOyeTcsi HanbONbIIEE KOIMIECTBO TEMIIOTHI, YTOOBI €70
HarpeThb J0 TEMIEPATypPhl IIaBICHHUS.
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23 | Ha mpaktuyeckoii pabore mno (u3MKe YYCHHK F, /mg
HPOBOAMI 3KCIIEPUMEHTAIbHBIE HCCIEeIOBAHUS IS
u3yueHus cuiasl  Apxumena. OH morpyxkan B

KHUJIKOCTh KyOMK Maccod m TakK, YTO OCHOBAaHHE &3

KyOMKa OBLIO BCerja TNapaiielbHO TOBEPXHOCTH 0.6

KUJIKOCTH, W M3MEPSIT MOJAYJL CHJIBL ApXuMesna. 0.4

Pesynbrarom 3THX WCCIeNOBaHUM SBWICS Tpaduk 0.2

3aBUCUMOCTH OTHOIICHMSI MOJYJIS JEHCTBYIOIEH Ha 0 e
KyOHWK cwiibl ApxXuMmella K MOJIYJEO CHJIBI TSDKECTH ”
Fa OT MIyOMHBI X HOTPYXEHUs KyOuka (CM. pUCYHOK) U COOTBETCTBYIOLIHE 3TOMY
mg

rpauKy BbIBOJBL.
W3 npeu1o’)KeHHOro MepedHs yTBEP)KACHUH BbIOEPUTE d6a IPABUIIBHBIX. YKAKUTE UX
HOMepa.

1) Pe6po ky6uKa MeHbIIIE YETHIPEX CAHTHMETPOB.

2) OrHouleHye MWIOTHOCTH KyOUKa K MIOTHOCTH 5KUKOCTH paBHO 1,25.

3) Ky6uK MOKeT I1aBaTh B KHIKOCTH.

4) Korna kyOuK MIaBaeT B 5KMIKOCTH, HaJl IOBEPXHOCTHIO BOJIbI BBICTYTIAET 4 CM.

5) T1onHOCTBIO MOTPYKEHHBINA KYOUK BHITECHUT OOBEM KUIAKOCTH 64 oM.

Yacrs 3

na omeema na 3adanusn wacmu 3 (3a0anusa 24—27) ucnonv3yitme omoeabHulil JUCH.
3anuwiume chavana Homep 3a0anus, a 3amem omeem Ha nHe2o. Omeemul 3anucviéaiime
uémKo u pazoopuueo.

(Io marepuanam E.E. Kam3eeBoii.)
Wcnone3yss  auHAMOMETp, CcTakaH ¢ BOJOW m mumuHap Ne 2,  cobepute
9KCIIEPUMEHTAITLHYIO YCTAHOBKY JIJISI ONPEICIICHHUST MOJYJISI BBITAIKABAIOIICH CHITBI
(cwer Apxumesna), IEHCTBYIONIEH HA IIMITAHAP.
B Giianke oTBETOB:
1) cnenaiiTe pUCYHOK SKCIIEPUMEHTAILHON YCTaHOBKH;
2) 3anumute GopMyITy I pacuéTa BBITAIKUBAIOIICH CHIIBI;
3) ykaxkuTe pe3ysibTaThl W3MEPEHWH Beca IMJIMHAPA B BO3AyXE M Beca IHIHHIPA
B BOJIE;
4) 3anuIINTE YNCIEHHOE 3HAUYEHNE BEITATKUBAIOIIEH CHIIEL.
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3aoanue 25 npeocmaensem cob0il 60npPOC, HA KOMOPHIL HEOOXO00UMO Oamp
nucomennvtit omeem. Ilonuvlii omeem 00x3cen cooeprcams He MONbKO Omeem Ha
60Nnpoc, HO U €20 PA3GEPHYMOe, 102UHECKU C6A3AHHOE 000CHOBANUE.

Ine pasorperas no Temmeparypbl +300 °C  MeTamudeckas JeTalb OXJIaJUTCS
ObicTpee — B BOJE MM HA BO3AYXE, €CIM BO3AYX H BOJA MMEIOT OIMHAKOBYIO
temnepaTypy? OTBET NMOSICHUTE.

na 3aoanuii 26-27 nHeo6xo0umo 3anucamv HOJIHOE peuieHue, GKaUaAOuiee 3anuch
Kpamkozo yciosus 3adauu (/ano), 3anuce opmyn, npumenenue KOMOPHIX
HE0OXO00uUMO U O00CMAMOYHO 0714 pPEeWleHUs 3a0auu, a MmakKyice MamemamuuecKue
npeootpazoeanus u pacuémol, NPUEOOAWUE K YUCTIOGOMY OMEENLY.

C BbICOTHI 15 M cBOOOJHO Tajaer 0e3 HAaYabHOW CKOPOCTH TOYe4HOE Teno. Ha
HEKOTOPOH BBICOTE /i KHMHETHUYECKas DJHEPrusi 3TOr0 Tella paBHA IIOJIOBHHE €ro
MOTCHIIMAIBHON OJHEPrUM OTHOCUTEIBLHO MOBEPXHOCTH 3emiu. [IpeneOperas
COIIPOTHUBJICHUEM BO3/IyXa, OMPEAEINTE CKOPOCTH DTOTO TEJIa Ha BRICOTE /1.

DnekTpuyeckass Iemb COCTOUT W3 HMCTOYHUKA A B
IIOCTOSIHHOTO HaHpH)KeHI/IH nu ABYX pe3I/ICTO-
poB 1 n2, BKIOYEHHBIX  MapaUieabHO  (CM. I
pucyHok). Pesucrop | mpexacraBisier coboil nBe
TIOCJIEZIOBATEIFHO COeTUHEHHBIE TIPOBOJIOKH A 1 b
ONMHAKOBOW IiMHBI [y =/g=/ W pa3mu4HbIX

=

S
HOMEPEYHbIX CeUCHU: Sp = 7]5 =S§. Pesucrop 2 u
npeAcTaBiIseT co0Oi [BE IOCIENOBATENbHO COCOUHEHHBbIE mpoBosiokn B u I

/
OJIMHAKOBOTO TIOMEPEYHOro ceuerus Sg = Sy = S, HO pasmuuHOi amaHbL: [ = [g = -

2

IIpoosnokn A u B czenanbl U3 OHOr0 Matepuaa ¢ yACIbHbIM CONPOTUBICHUEM f;;
npoBosioku b u I' takxke caenaHel U3 OAHOrO Marepuana, HO C APYT'MM YAEIbHBIM
CONPOTHUBIIEHHEM fs.

Haiigure oTHOIIEHHE YJENbHBIX CONPOTHBIEHHWH MaTepuajoB MPOBOJOK 71 = &,

Pi

€CJIM M3BECTHO, YTO OTHOLIEHHE CHJI TOKOB, TEKYIIMX dYepe3 pe3uctopsl 2 u 1,
L 3
COCTaBIIIET —= = —.

1
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Kpurepuu onenuBanus 3ajaHuii ¢ pa3BEpHyTbIM 0TBETOM
Mukpodou

B COBpeMEHHBIX TEXHHMYECKUX YCTPOHCTBAX, MPUMEHACMBIX AJIA 3alHCH U TPAHCISALIAM
3BYKa, HEBO3MOXKHO o0oHTHCh 0e3 MukpodoHa. MukpopoH — 3TO YCTPOHCTBO,
MpeAHa3HaYeHHOe A1 NpeoOpa3oBaHUA 3BYKOBOH BOJIHBI B 3JIEKTPUYECKHH CHIHA,
KOTOPBIH 3aTeM MOXCET HCIOJNB30BATLCA JUIA 3alHCH 3BYKa, AN €ro YCHICHHS HIH
BOCIpoM3BeACHUA. MHUKPO(QOHBI MOTYT MMETh pa3jIMuHbIE KOHCTPYKUMM, HX pabota
OCHOBBIBAETCH Ha PasiuyHbIX (usuyeckux mpuHuunax. OaHako Bce MHKPO(GOHBI MMEKOT
o0Iye 3JMEMEHTBI KOHCTPYKUHMH — 3T0 MEMOpaHa, KOTOpas BOCHPHHHUMACT 3BYKOBBIC
xonebaHusa, M ONEKTPOMEXAHUYECKAs 4YacTh, KOTOpad mpeodOpasyeT MEXaHHYECKHE
KOJeOaHUA B 3JICKTPOMArHUTHBIE.

M M
// > 2
7 2,
3BY K coccfdefectetefetetedin N S E_;
g 57

Pucynox. Onexmpoounamuueckuii MUKPOGOH ¢ NOOBUINCHOU KAMYUIKOTI

PaccMOTpUM B  KauecTBe HAubOJICE MPOCTOTO MPHUMEPA  JIEKTPOIMHAMITUECKUN
MHKpOQOH C TNOABWKHON Katymkod. OH COCTOMT U3 KOpNMyca, BHYTPH ‘KOTOPOTQ
HETIOJBIKHO 3aKPEIUIEH TONOCOBOM mocTosHHbM marmut IIM. Vnpyras memOpana M-

BBIHECEHA HA OJIMH U3 TOPLOB Kopryca mukpopona. K membpane mpukpeniena katymka K,
HAa KOTOPYI0 HAMOTAHO MHOrO BMTKOB mpoBoza. Karymka pacmonokena Tax; 4TO OHa
HAXOAUTCS BOJM3H OJHOTO W3 MOEOCOB Maruuta. IIpu BO3ACHCTBHM 3BYKOBBIX BOJTH HA
MeMOpaHy OHa MPUXOAMT B KONEOaTeIbHOE ABUXKEHHE, U BMECTE C HEH HAYMHAET KONeOaThCs
KATYIUKA, JBUrasCh BIOMb OPOJONBHONR OCH MarHuta. B pesynabTaTé 3Toro U3MeHseTCs
MaFHI/lTHBIH IIOTOK qepes KaTyliKy, H B HeI/I B COOTBETCTBHH C 3aKOHOM ;')J'ICKTPOMal"HI/ITHOI/I
HHJIYKUWH, BO3HHUKACT MEPEMEHHOE HAMPDKEHHE. 3aKOH H3MEHEHEHI -ITOTO * HAMPSHKEHUS
COOTBETCTBYET 3aKOHy KoncOaHMH MeMOpaHBI IOA ACHCTBHEM 3BYKOBHIX .BOJNH. Takum
00pasoM, MeXaHHYECKMH CHIHan (3BYKOBas BOJHA) mpeoOpasyercs B 3nempmecmn
(koneOaHus HAMPSKCHUS MEXKIY BHIBOJAMH HAMOTAHHOFO Ha KATYIIKY MPOBOAA), KOTOPbIi
3aTeM MOJAETCA Ha CHELHAIbHYIO JJIEKTPHUYECKYIo cxemy. CnémpBaTenbHO, B JAHHOM THIIE
MHKpPO(OHA 3JEKTPOMEXAaHHYECKasd YacThb COCTOMT U3 TOCTOSHHOIO MArHHTA, NOJBIKHOM
MPOBOJIOYHOM KATYIIKH H 3JICKTPHYCCKOH LIEMH, K KOTOPOH OHA MO JKI0YEHA.

Dusuka. 9 kaacc. Bapuant PH9401 2

CywiecTBYIOT U ApYrHe THUNB MHKPO(GOHOB — KOHICHCATOPHBIH MHKPOGOH (B HEM
MeMOpaHa MpHKpEIUIeHa K OJHOM M3 MNacTHH BKMOUYEHHOTO B JNEKTPHYECKYIO LIEIb
KOHIACHCATOpPAa, B pPE3yJbTaTe 4Yero IpH Kone6ammx MeMOpaHbl H3MCHACTCH €ro
ANEKTPHIECKAS EMKOCTb), YTOJIbHbIH MHKPO()OH (B HEM MeMGpaHa npH KOJIcOAHMAX JaBUT HA
YrOJbHBIA MOPOLIOK, BKINOYEHHBIH B JICKTPHYCCKYIO LETIb, B PE3YITATE YEr0 HIMCHACTCH
€ro CONMPOTHBJICHHE), TbE3OMHKPO(OH . (ero paboTa OCHOBAHA HA CBOKCTBE HEKOTOPBIX
BELLECTB — MbE303IEKTPHKOB — CO3aBATh HJEKTPHUECKOE TOJE NPHU Ae(hopMaLuMax), a TaKke
PAA MOAU(HUKALWMIA ITHX THIIOB MHKPO(IOHOB,

- | 19 | B snexTpoauHamMudeckoM MUKPO(HOHE, H3OOPAKEHHOM HA PHCYHKE, YBETMHHIH
YMCJIO BUTKOB MPOBOAA B KaTyuike. Kak B pe3ynsTate 3T0r0 U3MEHUTCS (Y BEJIMUHUTCS
WIH YMCHBIUHTCA) HAIPAXKEHHWE, [MOJABAEMOE C BHIBOJOB KaTyIIKH Ha
IACKTPHUECKY IO CXEMY, KKQTopoy"[ oHa moakmoucHa? OTBET MOACHHTE.

Oopasew BO3SMOKHOTO, OTBETA

1. Yeenuuurcs.

2. HanmpsoxeHue, Boaﬂmcalomee B KaTYIIUKE, 3aBUCHUT OT OBICTPOTHI U3MEHEHHS MAarHUTHOTO
MOTOKA, MPEHM3BIBAFOINET0 BUTKH KaTyLIKH. MarHUTHBIM MOTOK, B CBOKO OYepeds, MPAMO
HPONOPUHOHANEH YMCIy BUTKOB IPOBOJA, HAMOTAHHBIX HA KaTywiky. Ilpu yBenwueHuu
YHCTA BUTKOB TIPOBOA CKOPOCTh H3MEHEHMA MarHHTHOTO MOTOKA yBenuunsaercs. [loatomy
YBEIHYHTSA M HATIPSDKEHUE, NTOJABAEMOE C BHIBOJOB KATYIIKH HA 3JEKTPHYECKYIO CXEMY .

Coaep:xaHue Kputepusi Baubi

']_'[pe,ucmBneH MPaBHJIBHBIA OTBET HAa BOMPOC, W MPHUBEICHO JOCTATOYHOE 2
o0otHOBaHKE, HE coAepiKaliee omuboK.

[MpencTaBiacH MpaBUIbHBIN OTBET HA MOCTABJICHHBIH BOMPOC, HO €r0 0O0CHOBAHHUE
HE ABIACTCSA AOCTATOUHBIM, XOTA COAEPKHUT 00a 3JIEMEHTAa MPABHJIBHOIO OTBETA
WM YKa3aHUEe Ha (PU3MUECKUe SABICHUA (3aKOHBI), MPHYACTHBIE K 00CYKIAEMOMY
BOIIPOCY. l
WJIn

[MpencTaBieHbl KOPPEKTHBIC PACCYKACHUS, PUBOIAILHUE K MPABHILHOMY OTBETY,
HO OTBET 4BHO HE C(HOPMY IUPOBAH.

Ipenctasaensr oOmMe pPacCy)XKACHUA, HE OTHOCAIIMECA K OTBETY Ha
MOCTaBJICHHBIH BOIPOC.

HJIN 0
OTBET Ha BOMPOC HEBEPEH, HE3aBHCHMO OT TOTO, YTO PACCYKACHHSA MPABUILHEI,
HEBEPHBI WIIH OTCY TCTBYIOT.

Moaxcumanohuiti 6ann 2
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E (ITo marepuanam E.E. Kam3eesoit.)
Hcnonb3ya peraskHbIE BECH ¢ HAOOPOM THPb, MEH3Y PKY, CTAKaH C BOAOH M LITHHAD
Ne 1, cobepute 3KCIIEpHMMEHTANBHYH) YCTAHOBKY /Ui ONpPEJE]IEHHUS TUIOTHOCTH
MaTepHaa, U3 KOTOPOro U3roToBJeH HUIUHAp Ne |
B 6nanke oTBeTOB:!
1) cnenaiite PUCYHOK 3KCIMEPUMEHTAIbHOH YCTAHOBKH UL OmpenefieHus oObéma
TENa;
2) 3anuiuuTe GopMyy M pacyéTa MIOTHOCTH;
3) yKakuTe pe3yabTaThl H3MEPEHUS MACcChl LIMIMHAPA H €ro 00béMa;
4) 3anUILKTE YUCICHHOE 3HA4YEHHE TUIOTHOCTH MaTepUalia LIUITHHAPA.

Xapakrepucruka 000pya0BaHus

[Tpu BHIMOIHEHHM 3a8aHM HCIIOB3YETCH KOMILIEKT 000py AoBanus Ne | B coctase:
* BECBI PBIYAKHBIE C HAOOPOM T'Hpb;

* MEH3ypKa (MorpemHocTs +1 Mi);

* COCY/ C BOJOH;

* CTANIbHOHM UMIHHAP HA HUTH.

Brumanue! Ilpu savene Kaxozo-au60 snemenma 000pYO0SGAHUS HA  AHWLOZUYHOE
C Opy2umu  XapaKmepucmukaMiu HeoOX00UMO 6Hecmu COOMeemcmeyiouje usMeHeHus
6 00pa3zey @blNOIHEHUS 300AHUA.

OO0pa3sen BO3MOKHOT0 BbIMOJTHEHHUS
1) prcy HOK 9KCTIEPUMEHTANBHON YCTAHOBKH:

HENN RS

1
4_-1]\HII\|

m
2 p = —;
)P 7

3)ym=1561; V="V,-V; =20 mx =20 cm’;

4)yp= 178 riem® = 7800 wr/md

Ykazanue IKcnepmam

OueHKa TpaHMI WHTEpBANd, BHYTPH KOTOPOTO ‘MOMKET OKa3aThCA BEPHBIH PE3yJbTar,
PacCUMTHIBACTCA METOJOM TpPAaHHL. Y4MTHIBAA ~MOTPEIIHOCTb (MHCTPYMEHTAIbHYIO H
OTCuéTa) M3MEPEHHA MEH3ypKW, momayuaem V=V,— V; = (20£2) mn = (20+2) o’

[MTorpeuHoCTb0 U3MEPEHHS MacChl no cpaBHeHmo ¢ TOTPEIIHOCTRIO ONMpeAcIeHH 00béMa
MOXHO NMPeHEOpEYB. ; .

Dusuka. 9 kaacc. Bapuant PH9401 4
m 3
Tak kak p = —, HWKHAA rpanuua i mwiotHoctd  HI(p) = 7,1 r/cm”. Bepxusa rpaHuua

BIl'(p) =8,7 r/em’, ITpu 3TOM LUKOIbHAKH “MOTYT ylcaswaan B KAYCCTBC OLICHKH IS

mioTHoCTH Benmuuny p = (HI(p) + BF(p)) : 2 7, 9 r/CM3

Coaep:kaHme KpuTepusi Banunl
[MonxocTeIO OpABUJIEHOS BRIIOIHEHHE 32 JAHMSA, BIUTHOYAIOILEE:
1) CXeMaTHYHBIH PHCY HOK' 9KCTIEPHMEHTAIIBHOK Y CTAHOBKH;
2) dopmyny mna pacy€Td HCKOMOH BETMMHHBI MO AOCTYNHBIM AT H3MEPCHHUA
BEJIMYMHAM (B JAHHOM GIyMae — 014 NAOMHOCIU Yepes MACCy meia u e2o 00bém), 4
3) NpaBUJILHO 3AHHCAHHBIC PE3Y NbTATHI MPAMBIX U3MEPEHUH (B JaHHOM Cly4ae —
pesyIbmamyl UsMEPEHUAE MACChl meid u 00bEMa mead);
4) TOJTy YEHHOE NPABHIEHOE YHMCIICHHOE 3HAYCHUE HUCKOMOM BEJIMYUHBI.

Hpmsez[em,l BCE DJIEMEHTHI NPaBUIBHOTO OTBETA 1- 4, o pomyiuexa omudka mpu
BLITHC/ICHHI 3HACHUS HCKOMOH BEJIHYHHBI.

0051
I[orrymel-la 0Lun61<a npu 0003HAYCHUH SAUHHLI U3MEPCHHS HCKOMOM BEJIMUUHBI. 3
, , %0151
|domyimesa omudKka B CXEMATHYHOM PHUCYHKE SKCIECPUMEHTAJLHOH YCTAHOBKH,
HJIH PMCYHOK OTCY TCTBYET.
CrenaH pPHCYHOK 3KCIICPUMEHTAIBHONH YCTAHOBKH, TPABHIBHO NPUBEACHBI
3HAYEHHUS TIPSIMBIX U3MEPCHUIH BEJHYMH, HO HE 3amucaHa opMmyna ansa pacuérta
HCKOMOMH BEJIMYHHBI U HE MOy YEH OTBET.

WJIn
[lpaBunbHO mNpUBEACHBI 3HAYECHHS TNPAMBIX H3MCEPEHUH BEIUYHH, 3amucaHa
(dopmyaa xna pacuéTa HCKOMOM BEJIUYHHBI, HO HE MOIYYECH OTBET U HE mpusBeaéH| 2
PHCY HOK 3KCTIEPHMEHTAIBbHON YCTAHOBKH.

Z0)151
[IpaBunbHO MPUBEICHBI 3HAYCHHUS MPAMBIX HU3MCPEHHM, NPUBCIEH MPABUIBHBIN
OTBET, HO OTCY TCTBYIOT PHCY HOK 3KCTIEpHMEHTANbHOH YCTaHOBKH M (hopMyna ans
pacuéTa UCKOMOH BETHYUHBI.

3anmucaHo TOJIBKO MPaBUJIBHBIC 3HAYCHUA NMPAMBIX 1/13MepeHm71.

NN
IMpeactasiacHa TONBKO MPAaBHJIBHO 3amucaHHas (opMmyna i pacuéra MCKOMOM
BCJTHYHHEI. 1
HJIN

[IpuBescHO MpPaBHIBHOE 3HAYCHHE TOJBKO OJHOTO M3 MPAMBIX H3MEPEHHH, H
C/IEJIaH PUCYHOK 3KCIIEPUMEHTAJIbHOH yCTAHOBKH.

Bce cimydaum BBIMIONHEHHA, KOTOPBIE HE COOTBETCTBYIOT BBILICY KA3AHHBIM
KputepuaM BbicTaBieHua |, 2, 3 wunu 4 Gamnos. PasposHenusie 3anmcu.| O
OTCyTCTBHE MOMBITOK BHIMIOJIHEHHS 33 JaHHS.

Moaxcumanshwiii 6ann 4
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Jlsa Opycka OJMHAaKOBBIX Pa3MEpPOB MMEKT OJMHAKOBYI Temreparypy +300 °C. C Boicotsl 120 M cBOOOAHO MajgaeT 6€3 Ha4aJBHOH CKOPOCTH TodeuHOoe Teno. Ha
VY meabHbie TEIIOEMKOCTH OPYCKOB M HX IUIOTHOCTH TakKe OAHHAKOBBL. Bpycok | HEKOTOPOH BBICOTE # DOTCHUMANbHAA 3JHEPrUd JTOTO TENd OTHOCHTEIBHO
uMeeT OONBUIYIO TEIUIONMPOBOAHOCTh, YeM Opycok 2. Kakod u3 3tux Opyckos TIOBEPXHOCTH 3€MJIH paBHA TMOJIOBUHE €r0 KHHETHYeCKOH >Hepruu. IIpeHeGperas
ObICTpEEe OXJNAAWTCSA Ha BO3AyXE, TeMImepatypa kotoporo pasHa +20°C? Orser CONMPOTHUBICHHEM BO3Y Xa, OMPEACIHTE CKOPOCTh 3TOTO TEJa Ha BBICOTE A.
HOACHHUTEC.

Bo3MOxKHBIII BADHAHT pelIeHNs

O%)aseu BO3MOKHOI'O OTBETA o Pewenue.
é' Otézeem. bpycoxk 1. CornacHo 3aKOHY COXpaHEHHA MEXaHHYECKOH
T ocHosanue. N H=120m. seprud AE =AW -AU =10, rne AW - u3MEHCHHE KHHETHYECKOH
aK KaK Macchl, YACIbHBIC TCINIOEMKOCTH M Ha4ajIbHBIC TEMIICPATyPbl OPYCKOB OMHAKOBbI, AU~ .
B HUX 3aMaceHO OJWHAKOBOE KOJHMMECTBO TEILUIOTHI. TerIompoBOAHOCTL Opycka 1 Gosbiie, y = OHCPruH, MSMEHEHHC MOTCHUMAIHOM SHEPIIH.
YyeM TETIONPOBOAHOCTE Opycka 2. 3HauuT, Opycok | OBICTpee MepeaaéT IHCPTHI0 U3HY TPH K h Jlns MoMeHTa Havana naaeHusa umeeM £y = mgH + 0; ana momenra
BO3ayxy. CrenoBatTebHO, OH OBICTPEE OXJIaAMTCA. 2
HaXOJXKACHUA Tena Ha BhicoTe /1 umeeM Ey = mgh + ——. CornacHo
Copaepxadue Kputepus banbl 2

v VCIIOBHIO 3a1a4M Ha BBICOTE /1 TIOTEHIHAIbHAS
IlpeacraBneH mpaBMJIBHBIA OTBET HA BONPOC, H IPUBEACHO JAOCTATOYHOC 2 W1 mi?
m

000CHOBaHHUE, HE cozepraimee OIHOOK. _ sweprus pasra U = mgh = — = !
[MpeacTaBicH MpaBUIbLHBIH OTBET Ha MOCTABJICHHBINH BOMPOC, HO €ro 0OOCHOBAHHE 2 2 2
HE SBJACTCHA JOCTATOYHBIM, XOTS COACPKHUT 00a 3NEMEHTA MPaBHILHOTO OTBETA
MM YKAa3aHHE HA (PM3MYCCKUE ABJICHHA (3AKOHbI), IPHUYACTHBIE K 06CYKIaEMOMY 1mV? mV> 3 _,
BOTIPOCY. 1 Torma Ey = ——— + —— = —mV".
WK 2 2 2 4

IpeacTaBncHbl KOPPEKTHBIE PACCYKACHHS, MTPUBOIIIUME K MPABUILHOMY OTBETY, 3 77 10120
HO OTBECT ABHO HC C(bopMy.l'IHpOBaH. OTCI'OZla “m VZ _ mgH — 0’ uV = 2\/g — 2\/ =40 m/c.
IlpencraBiaeHsl  OOImHME PAcCy’ACHHA, HE OTHOCAINMECS K OTBETy Ha 4 3 3
MOCTaBJICHHBIH BOIPOC.

HUJIn 0 Omeem: 40 m/c.
OTBET HA BOMPOC HEBEPEH, HE3ABUCHMO OT TOTO, YTO PACCY)KACHHUS MPABUIIBHBL,
HEBEPHB! UITH OTCY TCTBYIOT.

Moaxcumanehuiit 6ann 2
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Conep:xanue kpurepus banibl OnekTpudecKkas LeMb COCTOMT M3  HCTOYHHKA
[IpuBeaeHO MOMHOE MPAaBHIBHOE PELLCHHUE, BKITIOYAIOLIEE CJIe Ay IOLHE SJICMCHTBI: NOCTOSHHOTO  HANMPKCHHA M JABYX . PE3HCTO-
1) BEpHO 3aMHCAHO KPATKOE yCIOBHE 3a1a4H; poB l M2, BKOYEHHBIX  MAPANICABHO  (CM.
2) 3anmMcaHsl ypaBHEHUA U (OPMyJibl, OPHMCHCHHE KOTOPBIX HEOOXOAMMO U pHCyHOK) Pesuctop | mpeactasnser coGoi “mBe J
JOCTATOYHO [ PEIICHUA 3aJaud BHIOPAHHBIM CMOCOOOM (B AAHHOM PCILCHHH — TNOCJICAOBATEIILHO COCIMHEHHBIE MPOBOJOKH Aub
SUKOM  COXDAHEHUS MEXQHUYECKOIl IHepaull, 6blpuNceHus Ond KuHemuueckoi| 3 OMHAKOBOH  [UTHHBI [y = 15 =lu . pasmrinbix
9Hepeuy u 011 NOMEeHYUATbHOL IHePeUY 6 OOHOPOOHOM NOJE MANCECU), 7
3) BBIMOJIHCHBI HEOOXOJMMbIE MaTEMaTHUYSCKHMEC MPEeoOpa3oBaHHi M Pacu&Thl, TIOTIEPEUHBIX  CEHCHHI: Sp = 2 S Pesucrop 2 y

NPpUBOIAINUEC K IMPABUJIBHOMY YHCJIOBOMY OTBECTY, MU NPEACTABJICH OTBET, IPH

n TaBieT coBOM ABE T B bH HHEHHBI BONOKH B u T’
3TOM JOIYCKAETCS PEILCHHE «II0 YaCTAM (C MPOMEXKY TOUHBIMH BHIUHCICHUSIMU), PEACTABILACT  COOOH B ocne,uo ATeNBHO COCIHMHC ¢ TpOBOJIO

OJMHAKOBOTO  MOMEPSHHOrO: CCHCHNA Sg=S8r=S, HO pa3nMYHOH ANHHBI:

[MpasunbHO 3amucansl HEOOX0AuUMbIE (DOPMYJIBI, MPOBEACHBI BBIMMCICHHSA, H I

MOJMY4YEH OTBET (BEPHBI MM HCBEPHBIH), HO AOMyIICHA OMMOKA B 3amMCH ] = IB = L, HpoBOJI()](p[ A u [ caenaHbl W3 OXHOrO MatepHuaja C YJACIbHBIM

KPaTKOTO yCIOBHs Wiu nepeoae eaunuu 8 CH.
Hniin conpormmermeM p, nipoonokd b u B Taike cIelaHbl M3 OJHOTO MaTepMala

[peactaBacHO MpaBUIBHOS PCIICHHE TOJBKO B OOIIEM BHAC, O¢3 KakuUX-ITHOO 2 ;

YHCJTOBBIX paC‘IéTOB. C y}leﬂbﬂbm QOHPOTHBHCHHCM 2/) Hannm‘e OTHOLLUCHHUE /7 = — CHUJI TOKOB, TCKY LIUX
WA e 2

3amrcaHbl ypaBHEHHS W (OPMyIbl, NPUMEHEHHE KOTOPBIX HEOOXOIHMO H - Jepes G'o].-[pomBHeHm 1u2.

JOCTATOUHO JUIS PELUECHHSA 334a4H BHIOPAHHBIM CTIOCOOOM, HO B MAaTEMATHUECKHX e B03MOKHBII BADUAHT peleHus

npeoOpa3oBaHMAX WM BBIYHMCICHHAX JOMYILEHa OMHOKa. aHO- - ‘ Peuienue.

3ar[HC3HI>I H HCIIOJB30BAHBI HC BCC HCXOOIHBIC q)OpMyJ'[LI, HCO6XOZ[I/IMLIC JJL1 : . o pX l/\’

peILEHUS 3aaUH. | ==t Comnporusnenue mposoaHuka X onpeaengercsa Gopmynoit Ry = 5
WJIn - o p ; X

%anncaﬂbl BCE HCXOJHBIE (hOPMY JIbl, HO B OTHOH W3 HUX JOMYILEHA OIIHOKa. S v i _s JLnst mpoBormKa A mveem Ry = Pa A _pP! :

C€ CIlyan PELUCHH, KOTOPbIE HE COOTBETCTBYIOT BBILCYKAa3aHHBIM KPUTEpHAM| o PA 5 ’ Sh S

BLICTABJICHHS OLUEHOK B 1, 2, 3 Ganna.

Makcumanonbiii 6ann| 3 - - So=S-~=S: |AmwnpoBoaHuKa b nmeem Rp=—=2—=——="—"
- = B T ’ SB[ 2S S
_, _Ir JJ11 TIPOBOAHUKA B uMeeM Rp = P B = M
I=lg= > p B SBI 5
. 21
Pr = Pr=P; st posoanuka I umeem R = % = pT
T
pb pB:2p R]:RA+RB’R2:RB+RF'
ol ol
. Orcioma 2L = BatRs _ sts _ 21
RZ R2 RB+R1" 2_l+p_2l 4pl 2
S S
5 U'R R

Mo zakony Oma ans yuyacTka LEMH /1 = — = ———— = —= =
L U/R, R

Omeem:n = 2.
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Copep:kaHue KpuTepus

Banasbl

[TpuBe aeHO MONHOE MPABUIIBHOE PEIICHHE, BIIFOYAOIIEE CJIEAY FOILME 3IEMEHTHI:
1) BepHO 3amHCaHO KPaTKOE YCJIOBUE 3a4a4H;
2) 3anMcaHbl ypaBHCHUS H (POpMYJIbl, MPHUMEHEHHUE KOTODBIX HEOOXOAMMO U

JOCTATOYHO i PELUCHHUS 3aauM BHIOPAHHBIM crIOCOOOM (B JAHHOM PEILCHHH —
opmyna ons pacuéma conpomueneHus 0OHOPOOHO20 NPOBOOHUKA NOCMOAHHOZO
ceueHust, QOpMYRa Ois NOCIe008AMENTbHO20 COeOUHEHUS NPOBOOHUKOS, 3UKOH
Oma ona ywacmka yeni),

3) BBIMOJHEHBl HEOOXOAMMbIE MaTeMaTHYCCKHE MPeoOpa3oBaHuA M PacyéTsl,
MPUBOJASALIME K TMPABUJILHOMY YHCJIOBOMY OTBETY, H IPEACTABICH OTBET; IMPH
9TOM JOIY CKAETCS PEIICHHE «MO YacTAM» (C MPOMEXKY TOUHBIMH BBIYHCICHUSIMH).

IMpaBunbHO 3anucansl HeoOxoaumbie (HOPMyIBl, HNPOBEACHBI BBIYHMCICHMA, M
noayueH OTBeT (BEPHBIH WIM HEBEPHBIH), HO JOMylUeHa omuOka B 3alHCH
KPaTKOTO YCIOBHUS uitu niepesoae exuHun B CH.

50041
[MpeacTaBiaeHO MPaBUIBHOE PEILCHHE TONbKO B 0OIEM BUAe, 0e3 Kakux-THGo
YHCJIOBBIX PACYETOB.

HJIn
3anucaHbl ypaBHEHHS M (DOPMyJbl, NPUMEHCHHE KOTODBIX HEOOXOAHUMO H

JOCTATOYHO IS PELICHHs 3a4a4y BHIOPAHHBIM CHOCOOOM, HO B MAaTEMaTHYECKMX
npeoOpa30BaHUAX WIIH BRIYHCICHUAX JOMMYILECHA OMMOKa.

3anucaHbl M WCTOJB30BAHBI HE BCE HMCXOAHBIE (OPMYJbl, HEOOXOAMMBIC A
PEILICHHS 3a5a4H.
WJIN

3anucaHbl BCE MCXOIHbIE (DOPMYJIBI, HO B OJHOHM H3 HHX JOMYy IEHA OIHOKa.

Bce ciyyau peiieHus, KOTOPBIE HE COOTBETCTBYIOT BbILICYKA3aHHBIM KPHTCPHAM
BBICTABJIEHHS OLEHOK B 1, 2, 3 Oanna.

Maxcumanohvtii 6ain
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Kpurepuu oueHuBaHus 3ajaHuil ¢ pa3BEPHYTLIM 0TBETOM
Mukpodon

B COBpeMEHHBIX TEXHHYECKHX YCTPOHCTBAX, MPHMEHACMBIX JJIA 3aMHCH M TPAHCIALMU
3BYKa, HEBO3MOKHO oOoituch G6e3 MukpogoHa. MukpodoH - 3TO yCTPOHCTBO,
MpeAHa3sHaYCHHOE [y mpeoOpasoBaHMA 3BYKOBOH BOJHBI B JJEKTPHUYECKMH CHIHa,
KOTOPBIA 3aT€M MOXET WCIONB30BATHCSA = AN 3aIUCH 3BYKAa, AN €ro YCHICHUA WIIH
BOCMPOM3BEACHHA. MUKpPOQOHB MOTYT MMETh pa3jIMYHble KOHCTPYKUMH, HX paborta
OCHOBBIBAETCSA HA Pa3IMYHEIX (pusHucckux npuHimmnax. OnHako Bce MUKPO(OHBI HMEKOT
ofIHe MEMEHTHI KOHCTPYKUHM — 3TO MeMOpaHa, KOTOpas BOCTPHHUMAET 3BYKOBBIC
KoneGaHMa, M DIEKTPOMEXAHHHMECKas 4acTb, KOTOpas ImpeoOpasyeT MEXaHHYCCKHE
Kos1eOaHUA B 3JIEKTPOMal HATHbIE.

M

' &

K MICKTPHUCCROMH

Pucynok. Snexkmpoounamudeckuil MUKPOQOH ¢ NOOBUICHOU KAMYUIKOT

PaccMoTpum B kauecTBe Hauwbonee MPOCTOr0 IPHMEPA DJICKTPOAHHAMHHYECKHH
MHKPOQOH ¢ MOJBWKHOH Katymkod. OH COCTOMT M3 KOpPIyCa, BHYTPH KOTOPOTO
HETIOABH/KHO 3aKPEIUIEH TOJIOCOBOH mOCTOAHHbIH MarHuT IIM. Vmpyras memOpana M
BBIHECEHA HA OJMH W3 TOPLOB Kopiyca MukpodoHa. K memOpane mpuxpenieHa karymka K,
HA KOTOPYH) HaMOTaHO MHOTO BHTKOB NpoBoja. Karymika pacnomoikeHa Tak, 4YTO OHa
HAXOOUTCA BOJM3H OOHOrO M3 MOJIOCOB MarHuTa. [Ipu BO3AEHCTBHH 3BYKOBBIX BOJH Ha
MeMOpaHy OHa MPUXOAUT B KOeGaTeIbHOE IBIDKEHUE, H BMECTE ¢ HEH HaYMHAEeT KoiedaThes
KaTyllKa, JBUrasCh BIOIb MPOAOJLHOH OCH MarHuta. B pe3ynasrate 3TOro H3IMEHACTCH
MArHMTHBIH MOTOK Y€PE3 KATYLIKY, U B HEH, B COOTBETCTBUH C 3aKOHOM 3JICKTPOMAarHUTHOH
WH/IyKUMH, BO3HHKACT NMEPEMEHHOE HAMpPSKCHHE. 3aKOH HM3MEHEHHS 3TOTO HANPSKCHUSA
COOTBETCTBYET 34KOHY KoneGaHHii MeMOpaHbl MOA ACHCTBHEM 3BYKOBBIX BOJH. Takum
o0pa3oM, MEXaHWYECKHH CurHal (3BYKOBasg BOJHA) IpeoOpasyercd B 3JICKTPUYECKHUH
(xoneGaHKA HAMPSHKEHUA MEXAY BHIBOJAMH HAMOTAHHOIO HA KATYIUKY MPOBOAA), KOTOPbIH
3aTeM MOJAETCA Ha CIELHMATbHYIO JJICKTPHUCCKYO0 cxeMy. CleoBaTeNbHO, B JAHHOM THIIE
MHKPO(OHA INEKTPOMEXAHHUYECKAA 4aCTh COCTOHT M3 MOCTOAHHOTO MArHHTa, NMOJBMXKHOM
MPOBOJIOYHOHN KATY KK U 3ICKTPHUYCCKOH LIETH, K KOTOPOH OHa MOJKIIOUYEHA.
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CymiecTBYIOT U APYTHE THUIBI MHKPO(POHOB — KOHIACHCATOPHBIH MHUKPOGOH (B HEM
MeMOpaHa NpPHKPEIUIEHA K OJHOM W3 INACTHH BKIOYEHHOTO B DJIEKTPHYECKYIO LEMb
KOHIGHCATOpa, B pe3yjibTaTe 4Yero mnpu KoaeOaHuAX MeMOpaHBl H3MEHACTCH €ro
JNEKTPUUECKas EMKOCTb), yTOJIbHbIH MUKPOGOH (B HEM MeMOpaHa MmpH koJeOaHWAX JaBUT Ha
YTOJIbHBIH MOPOILOK, BKIIOYEHHBIH B 3JIEKTPHYECKYHO LIEMb, B PE3YJIbTATE YETO H3MEHACTCA
€ro CONpPOTHBIICHHUE), Mbe3OMUKPOYOH (ero paboTa OCHOBAaHA HAa CBOHCTBE HEKOTOPBIX
BEILECTB — MbE303TEKTPHKOB — CO3JaBATh JJICKTPHUECKOE MOJIE MPH Ae(POpMALHAX), a TAKOKE
pAA Mo UKALMI 3THX THIIOB MUKPO(OHOE.

B 3nexTpoaMHaMuuECKOM MUKPO(OHE, U300pakEHHOM HAa PUCYHKE, YMEHBIIUIU
YHCJI0 BUTKOB NMPOBOJA B KaTyluke. Kak B pe3ypTate 3TOr0 H3MEHHUTCS (yBEJIHYUTCS
HIIH yMeHBU.[I/ITCi[) HaMpsHKCHUC, nmoaaBacMocC Cc BBIBOJIOB KaTy IUKH Ha
INEKTPUUCCKY ) CXEMY, K KOTOPOH OHa moakoueHa? OTBET MOSCHMTE.

O0pasei] BO3MO:KHOT0 OTBETA

1. YMeHpmTC.

2. HampsikeHue, BOHHKAKOIICE B KATYIIKE, 3aBUCHT OT OBICTPOTHI H3MEHEHHS MAarHUTHOTO
MOTOKA, MPOHU3BIBAFOIICTO BHUTKU KAaTYLIKH. MarHHUTHBIA MOTOK, B CBOK OYCpeab, MPIMO
MPONMOPLIMOHANCH YHCIYy BMUTKOB IPOBOJA, HAMOTAHHBIX HA KATyIuKy. [Ipu yMEHBILICHUH
YHCJa BUTKOB NPOBOJA CKOPOCTh M3MECHCHHA MArHHUTHOIO IMOTOKA YMEHbIIaetTcs. I[loatomy
YMEHBIUUTCSA H HANIPSIKEHUE, T0JABAEMOE C BBIBOJOB KATYILIKU HA JJICKTPHUYESCKY IO CXEMY .

Coaep:kaHue Kputepusi Banasi

HpeZ[CTaBJ'IeH l'[paBl/IJ'[belf/’l OTBET Ha BONPOC, WU MNPUBCACHO JA0CTATOYHOC 2
000CHOBAHHUE, HE CONEPIKAILEE OIUOOK.
INpeacTapneH MpaBMIbHEIH OTBET HA IIOCTABJICHHBIH BOIIPOC, HO €r0 00OCHOBAHUE| -
HE ABJIAETCS AOCTAaTOYHBIM, XOTS COAEPXMT 00a 3JE€MEHTa MPaBHIBHOTO OTBETA|
WM yKa3aHHe Ha (pu3MyecKue SABJICHUS (3aKOHBI), MPHYACTHBIC K 00CYKAaeMOMY :
BOIIPOCY. ) 1
WU

IIpeactaBneHbl KOPPEKTHBIE PACCYKACHUS, MPUBOIILHE K l'[paBI/IJ'IBHOMy OTBeTy,
HO OTBET SIBHO HE C(hOPMY IMPOBaH.

lpeacraBiaeHsl OOWIME PACCY)KACHHA, HE OTHOCAINMECT K ofrBeTy Ha
MOCTABJICHHEIH BOMPOC. -

WA o 0
OTtBeT Ha BOMPOC HEBEPEH, HE3ABHCHMO OT TOr0, YTO paccymz[eﬂwr npasmlh}m
HEBEPHBI UIIH OTCY TCTBYIOT.

Malccwuanbﬂbzu 5aJUl 2
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m (ITo marepuanam E.E. Kam3eepoit.) T
Hcnone3ys  AMHAMOMETP, CTakaH ¢ BoaoH u mwmHAp Ne2,  cobepure
IKCMICPHMEHTAILHY IO YCTAHOBKY VISl OHPEACICHHUS MO/ I BHITAIKMBAIOIICH CHIIbI
(cutel ApXuMEIa), ACHCTBY FOLICH Ha, ummn;[p,
B Gnanke oTBETOB! ,
1) crenaiite pucy HOK 3KcnepnMeHmnm{on YCTaHOBKHY,
2) 3anuiuute GopMyay s pacqéTa BBITAJIKUBAKOILCH CHITBI,
3) ykaxuTe pesyJbTaThl mMepemm BEca LWIMHIPA B BO3AyXE M Beca LIMIHHIPA
B BOJC;
4) 3anyIIKTE YHCICHHOE 3HAYCHHUE BHITAIKMBAIOILEH CHIIBL.

XapakrepucTuka 000pya0BaHmst

IIpu BeIMOTHEHUY 3aAaHIA ncnonwyeTc;l KOMIUIEKT 06opy noBaHus Ne 2 B coctase:
* JIaTy HHBIH LUMITHH TP MaI:COPI 170 T;

* COCY 21 C BOJIOH;

* IMHAMOMETP Lum,nbnbm ¢ Tipenenom usMepenus 4 H (morpeursocTs 0,1 H).

Brumanue! “Hpu samene  Kaxoeo-ubo  eMeHma 060pY00BaHUA  HO  AHWIOZUYHUE
¢ opyeumu XAPAKMePUCIMUKAMY.  HeOOXOOUMO GHECHU  COOMEEMCMEYIoujue  USMeHeHUs
6 aﬁpa:s’et; @bINOTHEHUS 3A0AHUA.

Oﬁpa:;eu BO3MOKHOTO BbITNOJTHEHUS
1) pucy HOK 3KCIIEpPUMEHTANLHOM Y CTAHOBKH:

2)P,=mg; Py=mg-F_  F =P Py

BbIT’ © BBIT
3)P,=1,7H; P,=15H;
4)F,  =02H.

Yxazanue sxcnepmanm

VYuuthiBasg MOTPELIHOCTh M3MEPEHMA AMHAMOMETpa, momayyaem: P =1,710,1 H;
P, =1,5+£0,1 H. Pesynpratel mpAMBIX H3MEPCHHH CYUTAIOTCA BEPHBIMH, €CIH OHH
YKJIaABIBAIOTCS B JAHHBIC IPAHUIBI U TIOJIYUCHO, YTO P < Ps.
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Copaep:xaHue Kputepus

bananl

ITonHOCTHIO MPaBHIBLHOE BBHITIOIHEHHUE 33 JaHIA, BIUIIOYAIOILEE:

I) cxeMaTHUYHBIH PUCY HOK 3KCIICPUMEHTAIBHOH YCTAHOBKH,

2) popmysty it pacuéra MCKOMOM BEIUMMHBI MO AOCTYIHBIM I M3MCPCHUS
BENIMUUHAM (6 OaHHOM cAy4ae — 014 GbIMANKUGAIOWell CUlbl Yepe3 6ec mend
6 6030yXe U 6eC meid 6 800e);

3) mpaBMIIBHO 3aIIMCAHHBIE PE3YIbTATHl MPAMBIX U3MEPEHUH (B JAHHOM CiIydae —
PesyIbMambl USMEPEHUs 6eCd MeLd 6 8030YXe U 6eCA Med 6 800¢),

4) noJy4eHHOE NMPaBHJIbHOE YHCIEHHOE 3HAYEHHUE HCKOMOH BEJIUMYHHBI.

INpuBeneHs! BCce 3EMEHTHI MPABUIIBHOTO OTBETA |— 4, HO JoMyilieHa oMOKa pH
BBIYHCICHHH 3HAUECHHS HCKOMOH BEJIHUUHBI.
HJIN
Homnyuena omubka npu 0603Ha4YE HUY € IMHHULI H3MEPEHUS HICKOMOH BEITHYHHBEI.
HJIn
HonyieHa omudOka B CXEMAaTHYHOM PHCYHKE 3KCMIEPUMEHTANSHOH YCTAHOBKH,
HJIH PHUCYHOK OTCY TCTBYET.

ChenaH pHCYHOK SKCIEPHMCHTANBHOH YCTAHOBKH, NPABHILHO IPHBEICHBI
3HAYEHUS MPAMBIX W3MEPEHHUI BENMYMH, HO He 3amucaHa (opMyna a1 pacuéTa
HCKOMO¥ BEJIMMHHBI U HE TTOJIyYEH OTBET.

WU
IMpaBunbHO mNpHBEACHBI 3HAYCHUA NPAMBIX HM3MEPEHHH BEIMYHMH, 3alHCaHA
thopMyna mis pacuéTa HCKOMOH BEJHUYHMHBI, HO HE MOJIYYCH OTBET M HC NPHBEICH
PHUCY HOK 3KCTICPHMCHTAJIBHOH YCTAaHOBKH.

NN
IlpaBunbHO MpPUBEACHBI 3HAYCHMA NMPAMBIX HU3MECPCHU, MPUBEAEH MPaBUIbHBIH
OTBET, HO OTCY TCTBYIOT PHUCY HOK 3KCIIEPHUMEHTAIBHON YCTAHOBKH U ()opMyJia ayist
pacuéTa HCKOMOU BEJIMYHHBI.

3anucaHbl TOJIBKO MPaBUIIbHBIC 3HAUCHUA MPAMBIX H3MEPESHHUIH.

W
IpencraBiaeHa TOMBKO MPABHJIBHO 3amucaHHas (popMyna mma pacuéra HCKOMOH
BCJIMYMHBI.

281041
[IpyBeaeHO TMpaBUIBHOE 3HAYCHHE TONBKO OJHOTO H3 TPAMBIX H3MEPEHHH, U
CAeJIaH PHCYHOK 9KCTICPHMEHTAIBHOH YCTaHOBKH.

Bce ClIydau BBINIOTHCHUA, KOTOPBIC HE COOTBCTCTBYKOT BBILICYKA3aHHBIM
KputepusaM BbICTaBiACHUA 1, 2, 3 wium 4 Oamwios. Pa3po3HeHHBIC 3amuCH.
OTcyTCTBI/Ie IMOIBITOK BBIMMOJIHCHHA 3a1aHUA.

Moaxcumanouuiii 6ain
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Tne pasorperas mo temmeparypsi +300 °C wmeranamueckas AeTanb OXJIaAUTCH
ObICTpEE — B BOAEC MM Ha BO3AYXE, €CIH BO3AYyX M BOA3 HMEIOT OJAMHAKOBYIO

Temniepatypy ? OTBeT NOsICHUTE.

Oo0pasen BO3MOKHOT0 OTBETA
1. Omeem. B Boze.
2. Obocuosanue.

Tel'[J'IOl'IpOBOJ.'[HOCTI: BO34y Xa MCHBILIC TCIUIOMPOBOAHOCTH BOJBI, TAK K&K TCIJIONPOBOAHOCTH
ra30B MCHBIIC TCIUIOMPOBOAHOCTH SKHJIKOCTEH. 3Ha‘~II/IT, nepecaava TCIUIOTHI B BOIC 6yz[eT

MPOUCXOIUTH OBICTPEE, UeM Ha BO3JYXE.

Coaep:kanue KpuTepus

Bannawi

IIpenctaBiaeH MpaBWIBHBIM OTBET HA BOMPOC, W MPUBEACHO JOCTaTOYHOE
000CHOBaHUE, HE COACPIKAIICE OIIHMOOK.

2

[pencTaBieH MpaBUIbHBIN OTBET HA MOCTABJICHHBIH BOIPOC, HO €r0 00OCHOBaHME
HC ABJIACTCA AOCTATOYHBIM, XOTSA COACPIKHUT o0a >aeMeHTa NpPaBHUJIBHOTO OTBCTA
WK yKa3aHHE Ha (pu3Myeckue SBJICHHUA (3aKOHBI), MPUYACTHBIE K 00CYyKaacMOMy
BOIIPOCY .

NI
IIpencraBiaeHbl KOPPEKTHBIE PAacCy kKACHUS, MPUBOIIME K MPABUIBHOMY OTBETY,
HO OTBET SABHO HE C()OPMY THPOBAH.

[IpenctaBiaeHsl OOLIME PACCYXKACHHUA, HE
MOCTAaBJICHHBIH BOIPOC.

OTHOCAIIUECT K OTBCTY Ha

W
OTBEeT Ha BOMPOC HEBEPEH, HE3ABUCUMO OT TOTO, YTO PACCYKACHUS MPABUIIBHBL,
HEBEPHBI WJIH OTCY TCTBYIOT.

Moaxcumanvhuiii 6ann
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C BoicoThl 15 M cBOOOaHO mazaeT O€3 HauaJbHOM CKOpOCTH TouyeuHoe Teno. Ha
HEKOTOPO# BBICOTE /I KMHETHYECKAs SHEPrui 3TOro Tela paBHA MOJOBHHE €TO
MOTEHUWAABHOH JHEPrHH OTHOCHUTEIBHO TMOBEPXHOCTH 3eMiM. [IpeHeGperas
COMPOTHBJICHHEM BO3AY Xa, ONPCACIUTE CKOPOCTh ITOrO TeNa Ha BBICOTE A.

Bo3MOXHBII1 BADMAHT peLueHus

aHoO: Pewenue.
CornacHo 3aK0Hy COXPAHEHHS MEXaHUUeCKOU aneprun AE = AW - AU =0,
H=15M.  |\r1e AW - usmeHeHue kuHeTHECKOH sneprun, AU — usMeHeHue
y =9 MOTEHUMATBHOMN SHEPTHH.

Jlns MoMeHTa Havyana nageHus umeeM E| = mgH + 0; nna momeHTa
2

mV
HaXOKJCHUS Tea Ha BBICOTE /1 uMeeM £, = mgh + T CornacHo

YCJ'IOBI/I}O 3aJa4U Ha BBICOTEC h KHHECTHYCCKAasa 3Hep1'I/I}I
alW my? U _1 mgh
ABH: = == .
P 2 2 2"®
h 1 y?
TorﬂaEzzmgth%:3‘Emgh:3~m—.

2
10 m/c.

Il

2
Orciona 3.7 2gH \/2-]0-15 _

—mgH:O,uV:\/ S 3

Omeem: 10 m/c.
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Coaep:kaHue Kpurepust

Banabl

[MpuBe ACHO MONHOE MPABUIIBHOE PELICHHE, BIJIOUYAIOIIEE CICTY FOILHME 3IEMEHTHI:
1) BepHO 3amuCcaHO KPaTKOE yCIOBHE 3aa4u;
2) 3anucaHbl ypaBHEHHs W (OPMYJIbl, NPUMEHEHHE KOTOPHIX HEOOXOAMMO M

JAOCTATOYHO JUIS PEHICHHS 3aAa4M BHIOPaHHBIM CHOCOOOM (6 OanHOM pewteHul —
3UKOH COXPAHEHUsL MeXAHUYECKOIl IHePeUU, GbIPUNCEHUs ONA  KUHEMUYECKOl
IHEp2UU U O NOMEHYUATLHOTI SHEPZUL 6 OOHOPOOHOM NOIE MANECIUY;

3) BBIIOJTHEHB HEOOXOAMMEIE MaTEMaTHYECKHE MMPEOOPA3OBAHMA M PacyETsI,
NPUBOALIME K FMPaBUILHOMY UMCJIOBOMY OTBETY, H MNPECACTABICH OTBET; IMPH
3TOM JIOITy CKAETCA PEILEHUE «TIO YacTAM» (C MPOMEKY TOUHBIMH BBIYHMCICHHAMH).

[MpaBuabHO 3amucaHbl HeoOxoauMbie (POPMyJIBI, MPOBEACHBI BBIMHUCICHHA, H
MONMy4€H OTBET (BEPHBIM WM HEBEPHBIH), HO IOOMyIUCHA OMIMOKAa B 3amUCH
KpaTKOro yciosua wiu nepesoae eaunuu B CH.

WJIN
IpeacTaBiaeHO MPABUIBHOE PEIICHHE TOJNbKO B oOmieM Buae, O3 Kakux-1HO0
YUCJIOBBIX PacyYETOB.

WJIN
3anmcanbl ypasHEHHMS W (OPMyJbI, NPHUMCHEHME KOTOPBIX HEOOXOOMMO H

JOCTATOYHO AJIA PELICHHUA 3aJa4y BHIOPAHHBIM CIIOCOOOM, HO B MATEMATHYECKHX
npeoOpa3oBaHUIX HIH BBIYHCICHHAX JOMYIIEHA OLMOKa.

3anmcaHsl M HCIMOJB30BAHBI HE BCE HCXOAHBbIC (DOPMYIBI, HEOOXOAHUMBIC MIIA
peLLeHHs 3aaUH.
150051

3anmcansl Bce HCXOAHBIE (POPMY B, HO B OIHOM K3 HHX JOMY LLEHA OIHOKa.

Bce ciryuau peieHuHs, KOTOPhIE HE COOTBETCTBYHOT BBILICY KA3aHHBIM KPHTEPHAM
BBICTABJICHUA OLICHOK B 1, 2, 3 Ganna.

Maxcumanvruiil 6at
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JnexTpHYecKasd LEMb COCTOHT U3 HCTOYHHKA
MOCTOSTHHOTO HAmpPSOKEHHA M ABYX PE3HCTO-
poB 1 12, BKMIOYEHHBIX MAPAUIEABHO  (CM.
pucyHok). Pesuctop 1 mpeacraBmser coGoél ase
MOCNIEA0BATEILHO COEAUHEHHBIE MPOBOTOKH A u b
OAMHAKOBOH JumMHBl ) =/g =/ W pa3auuHbIX

MOMEPEUHBIX CeUEHHil: Sy = TB =S§. Pesuctop 2 U
MpeAcTaBaAseT co00i ABE MOCIEAOBATENIbBHO COCAHUHEHHbIE TPOBONOKH B u T
OJHHAKOBOTO TOMCPEYHOTO ceucHUs Sp=Sp =S8, HO pasmHYHOH JUIMHBIL

[
I=Ilg= ?F IMpoeosioku A u B craemadbl W3 OAHOrO MaTepuaia C VACIbHBIM

COMpPOTHBIIEHHEM p;; MPOBOJOKH b 1 I' Takke caenaHsl U3 OJHOTO MaTepuaia, HO
C APYTHM Y AEJBHBIM CONPOTUBIEHUEM .

o . p
Ha]/l,Z[PITe OTHOIUCHUC YACIBHBIX CONPOTHUBICHHH MAaTCPHATIOB IMPOBOJIOK 71 = _2,
P
€CJIH H3BECTHO, YTO OTHOLICHHE CHJ TOKOB, TEKYLIHX 4epe3 pe3uctopsl 2 u 1,
I
COCTaB.]'I.}IeTT2 = —.
1
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B03MOKHBIii BADHAHT PEIICHUS]

ano: Peentie.
h=Ilg=1 S -1
ATBT5 ConpoTuBrenue mpopoanuka X onpejesieTcs GopMy 1ok Ry = p)g X
: L 'y
= % =5 - j !
Tl npoBosknka A mmeem Ry = LN '01—;
Sp=Sr=S§; : . Sa S
l=Ig= I, s upbﬁouHqu'E I;IMeeM Rp = pB—lE = p2_~l;
2’ R Sp 2§
= : L - -1
Pa=PB=P |mi1 npoBoaHKKa B nMeem Rp = % = plT;
P = Pr =P o B
L L ! - 21
Ri 3 . . |nnampoBoanuka I umeem Ry = G /Jz_;
= Sl" S
R, 4
) p2~' RIZRA+RB,R2:RB+R1".
n=-—==7
P Otcroaa ¢ yuérom 3akona OMa /1 y4acTKa LU MOy YaeM
ol pd
L UIR R Rg+R 2l P2 20 +2p) 4
hY N
80, +4p, = 6p1 +12p,, 2p =8, n=2- 1
PL+apy = 0Py + 1Py, 2Py = 8 M= T2 =
Py
Omeem: n = —.
4




dusuka. 9 knace. Bapuant K402

Copaep:xaHue Kputepus

banawbl

IIpuBeacHO MOIHOE MPABHIBHOE PECLICHUE, BIITIOYAIOLIEE CJICTy IOLUHE SJICMEHTBI:
1) BepHO 3amucaHo KpaTKoOE YCIOBUE 3aa4H;
2) 3anmMcaHsl ypaBHEHuMA U (OPMyJibl, OPHMCHCHHE KOTOPBIX HEOOXOAMMO U

JAOCTaTOYHO Ui PEILCHMA 3aJa4YH BHIOPAHHBIM CHOCOOOM (B JAHHOM PEHICHHH —
(dopmyna ang pacuéra CONPOTHBICHUS OJXHOPOJHOIO MPOBOAHHKA MOCTOSHHOTO
ceyeHuda, dopMmysa Aid MOCHSAOBATEIBHOIO COCAMHCHUA MPOBOAHHMKOB, 3aKOH
Owma 11 yyacTKa LCTH),

3) BBHIMOJIHEHBI HEOOXOJUMBIE MaTeMaTHUECKHE NPeoOpa3oBaHHs M PacuEThl,
MPUBOAAILIME K I[PAaBHILHOMY YHCJIOBOMY OTBETY, U NPEACTABICH OTBET; IPH
3TOM JOMYCKAETCA PEICHHE IO YacTAM» (C MPOMEKY TOUHBIMH BBIYHCICHHAMH).

[MpaBunbHO 3amucaHsl HeoOxoaumble (GOPMyIbl, MPOBEAEHBI BBIUMCICHHA, H
MOJMY4YEH OTBET (BEPHBI MM HEBEPHBIH), HO AOMYyIIEHA OmMMOKa B 3amMCH
KPaTKOTO YCIOBHA Wiu nepeose eaunuu B CH.

WU
IlpeacTaBiaeHO NMpaBUIBPHOE PEIUCHHME TOJBKO B 0OmieM BHIE, O3 Kakux-muOo
YUCJIOBBIX Pac4yE€ToB.

HJIN

3anmcanbl ypaBHeHus U (OPMyJbl, IPHUMCHEHHE KOTODBIX HEOOXOAMMO H
JOCTATOYHO AT PELICHHS 334a4d BHIOPAHHBIM CIOCOOOM, HO B MAaTEeMaTHUECKHX

mpeoOpa3’OBaHUAX HIM BEIMHCICHUIX JOMYIICHA OIHOKA.

3anucaHbl W MCIOJB30BAHBI HE BCC HMCXOOHBIC (OPMYJBI, HCOOXOAUMBIC IS
PCLICHUSA 3aAaYH.
HnJIn

3anucaHbl Bce HCXOJHbIEC (JOPMYJIbI, HO B OJHOH H3 HUX JOMYIIEHA OIIHOKA.

Bce cimydau peleHusa, KOTOPbIE HE COOTBETCTBYIOT BBILLCYKA3aHHBIM KPUTCPHAM
BBICTABJICHHA OLEHOK B 1, 2, 3 Ganna.

Maxcumanouuiii 6ain




Qusuka. 9 kiacc. Bapuant ©19401

OTBeThI K 32JaHUAM

Ne zamanun OtBer Ne zapanus Oteer
1 3 12 1
2 1 13 4
3 2 14 3
4 2 15 3
5 3 16 1
6 3 17 3
7 1 18 2
8 4 20 153
9 2 21 131
10 2 22 35
11 2 23 13

Ouzuka. 9 kace. Bapuant ©119402

OTBeThI K 3aaHAAM

Ne zagauns OtBer Ne 3apannn OTBeT
1 3 12 1
2 4 13 3
3 1 14 2
4 2 15 2
5 1 16 2
6 4 17 4
7 2 18 3
8 1 20 524
9 3 21 113
10 2 22 34
11 4 23 25




