TpenupoBounasi padora Ne2 no PU3UKE
9 ki1acc

OI'D 2025 rona
Bapuant 01

Bremmosmmena: 1O KJ1acc

HNHCcTpyKIUs M0 BHINOJHEHUIO Pad0ThI

Ha BwImonHEeHHE TpPEeHUPOBOYHON paboOThI MO (u3MKe OTBOAWTCS 3 Yaca
(180 munyT). TpenupoBouHas paboTa BKIItOYacT B ceOs 22 3a1aHMs.

OtBernl k 3aganusam 1, 2, 4, 12-14, u 16 3anuceIBaroTcss B BHJC
nocieaoBaTeapHOCTH Uudp. OTBETOM K 3a1aHusaM 3, 5 u 15 aBisercs ogHa nudpa,
KOTOpasi COOTBETCTBYET HOMEPY MPaBUIBLHOTO oTBeTa. OTBETHI K 3amanusm 6—11
3aMKUCHIBAIOTCS B BUJE LIEJIOTO YKCIA WM KOHEYHOU JECATUYHOU APOOH ¢ yUETOM
yKa3aHHBIX B OTBeTe eAuHUIl. OTBET 3aMUIIUTE B MMOJE OTBETA B TEKCTE PaOOTHI.
Enunuiibl n3mMepeHus B OTBETE YKa3bIBAaTh HE HAJIO.

K 3amanusam 17-22 crnenyer nath pa3BEPHYTHIA OTBET. 3a1aHUsI BBIIOJIHSAIOTCS
Ha OT/IEJIbHOM JIMCTE. 3allMIIMTE CHavaja HOMEp 3a/1aHusi, a 3aT€M OTBET Ha HEro.
OTBeThI 3anMchIBaiiTe YETKO U pa3dopunBo. 3amanue 17 sKCIeprUMEHTATbHOE, U IS
€ro BBIMOJIHEHUSI HEOOXO MO BOCIIOJIL30BATHCS TA00PATOPHBIM 00OPYIOBAHUEM.

IIpu BeIMUCIEHUSX pa3peLacTCs UCIIONIb30BATh JJUHENKY U HEIIPOIPAMMUPYEMbIN
KQJIbKYJIATOP.

Bce oTBeThI cnemyeT 3anuchiBaTh SPKMMH YEPHBIMUA YepHUIamMu. [Jomyckaercs
HCITOJIb30BAaHUE TEJIEBOM WM KaWJUIIPHON PYUKH.

[Ipy  BBINOJHEHMM  3aJaHUA  MOXHO  IIOJIB30BATBCA  YEPHOBHKOM.
3anucu B YepHOBHMKE HE YYMTHIBAKOTCS NPH OLICHMBAHUH PadOTHI.

BaJ'IJ'IBI, IMOJIY4YCHHBIC Bamu 3a BbITIOJTHEHHBIC 3aJlaHusd, CYMMHPYIOTCA.

[Tocrapalitech BBIIIOJHUTHL KaK MOXXHO OOJIbIIe 3aJaHui W HaOpaTh
HanOOJIbIIIEE KOJIMYECTBO 0AJIIOB.

Kenaem ycnexa!
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®usuka. 9 kinacc. Bapuanr 01

Huxe npuBeneHsl cripaBOYHBIE JaHHBIE, KOTOpPhIE MOTYT NOHanoOuThcs Bam
MIPU BBITIOJIHEHUH PaOOTHI.

I[CCHTI’I‘IHLIG NPUCTABKH

HanmenoBanue O06o3HaueHue MHoxuTENb
rura r 10°
Mera M 106
KHJIO K 103
IEKTO r 102
CaHTH C 107
MUJLIH M 103
MHUKDO MK 10°°
HaHO H 10°
KoncraHThl
M
YCKOpEHHE CBOOOJHOTO MaJIeHUs Ha 3eMile g =10—
c
H-m?
IPaBUTAIIMOHHAS TOCTOSIHHAS G =6,7-10"——
KT’
g M
CKOPOCTBH CBETa B BAKYyyMeE c=3-10 "
3JIEMEHTAPHBIN JEKTPUUECKUN 3apsiz e=16-10""Kn
IL1oTHOCTH
KT KT
OeH3UH 710 — npesecuna (cocHa) | 400 —
M M
KT KT
CIUPT 800 — napapuH 900 —
M M
KT . KT
KEPOCHH 800 — neN 900 —
M M
KT . KT
Mmacio mamnHHoe | 900 — AIIFOMUHUN 2700 —
M M
KT KT
BOJA 1000 — MpaMop 2700 —
M M
KT KT
MOJ0KO LenpHoe | 1030 — LUHK 7100 —
M M
KT KT
BOJIa MOPCKasl 1030 — CTajb, )KEIE30 7800 —
M M
KT KT
TJIALEPUH 1260 — M€EIb 8900 —;
M M
KI' KT
PTYTh 13 600 — CBUHEI] 11 350 —
M M
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YaeabHast
TEIIOTa
. Hox 6 LK
TEIIOEMKOCTD BO/IbI 4200 — napooOpa3zoBanus | 2,3-10° —
kr- C KT
BOJIbI
TET10Ta
N JIx JIx
TEILNIOEMKOCTB CIIUPTa 2400 — c napoo6paszopanus | 9,0-10° =—
KT - KI'
cripTa
.. JIx TEII0Ta Tk
TEIIOEMKOCTB JIba 2100 — 2,5-10" ==
kr- C IJIABJICHUS CBUHIIA KT
. Jx TenjaoTa 2 JIK
TEIIIOEMKOCTh aroMuHus | 920 — 7,8:10" —
kr- C MJIaBJICHUS CTAJIN KT
. XK TEILUIOTa Jx
TEIIOEMKOCTE CTaJIl 500 HO 59-10° =—
xr° C IIJIABJICHUSI OJIOBA KT
. K TEIIOTa K
TEITI0EMKOCTD IIMHKA 400 HO 3,3.10° 2%
kr- C IJIABJICHUA JIbJIA KT
. K TEIUIOTa CrOPAHUS X
TEIUIOEMKOCTh MEIN 400 Ho p 2,9.10’ A%
xr- C cnupra KT
. K TEIUIOTa CrOPAHUS K
TEIIOEMKOCTH 0JIOBA 230 Ho p 4,6-10° Ao
kr- C KE€pOoCHHa KT
. K TEIUIOTa CrOPAHUS K
Ter1oéMKocTh cBuHIa | 130 ’HO P 4,6.10" 2%
kr- C OeH3nHa K
. K
TEMI0EMKOCTH OPOH3BI 420 /10 c
KT -

Temneparypa njiaBjieHus

Temneparypa kunenus
IPU HOPMAJIBHOM
aTMoc(depHOM TaBJICHUU

CBHMHIIA 327 °C BOJIBI 100 °C
0JIOBa 232 °C CIUpTa 78 °C
JIba 0°C

OM-MM°
YaeabHoe dJjiekTprueckoe conporuBjienue, ——— (mpu 20 °C)
M

cepebpo 0,016 HUKEJINH 0,4
Meb 0,017 HUXPOM (CILIaB) 1,1
ATFOMUHUN 0,028 bexpaib 1,2
KeJe30 0,10

HopmanbHble yeaoBus: gasinenue 10° Ila, remneparypa 0 °C
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®dwusuka. 9 kimacc. Bapuanr 01 4

Yacrs 1

Omeemom K 3a0anuam 1, 2, 4, 12, 13 u 16 asnaemcsa nocieoosamenvbHoCHb UUQPp.
Ilocnheoosamenvnocmo yugp 3anuceieaiime 0e3 npooeNos, 3anNAMbIX U OPY2UX
OONOJIHUMENBbHBIX CUMB0106. Omeemom K 3a0anusam 3, 5 u 15 aensaemca oona
yugpa, Komopasa coomeemcmeyem HoMepy HpPaguIbHO20 omeema. Omeemom
K 3a0anuam 6-11 asenaemca uucno. Eounuypl uzmepenus 6 omeeme ykazoléamo
He Haoo. Omeem 3anuuiume 6 nojie Onmeema 6 meKkcme padomel.

Jlna 3anucu omeemoe na 3aoanusn 17-22 ucnons3yiime omaoenbvHwle 1UCHbL.

YCTaHOBUTE COOTBETCTBHE MEXIY (PH3NYECKUMHU BEIMYMHAMH M EIMHUIAMH
stux BesmunH B CH. K kaxmod mo3ummue mMEepBOro CTojidma moadoepute
COOTBETCTBYIOIIYIO TO3HIIMI0 W3 BTOPOTO CTOJOIA M 3alUIIUTe B TaOJHUIlY
BbIOpaHHbIe UG PHI O] COOTBETCTBYIOIIUMU OYKBAMH.

OU3NYECKA BEJIMUMHA EJIMHULIA ®U3NYECKON BEJIMUNHBI

A) cuna 1) mxoynab Ha Kuorpamm (1 JIx/Kr)

b) ynenbHas temnoTa 2) mxoyib (1 Ix)
napooOpa3oBaHuUsI 3) ubtoroH (1 H)

B) MexaHH4YecKas MOLUIHOCTh 4) HbOTOH Ha Kujaorpamm (1 H/kr)

5) Bart (1 Br)

A|b|B

OrtBer:

YcTaHOBUTE COOTBETCTBHE MEXAY (U3MYECKUMU TprOOpamMu (TEXHUYECKUMU
YCTpOUCTBAMM) U (PU3UIECKUMHU SBICHUSIMHU, JIKAITUIMHU B OCHOBE MX PAOOTHI

K kaxmoit mo3uiuu mepBOro CToydia Mog0epuTe COOTBETCTBYIOIIYIO MO3UIIUIO
W3 BTOPOro CTOJOI@ W 3alUIIdTe B TaOJMUIy BbIOpaHHBIE LGP
MI0J1 COOTBETCTBYIOIIUMHU OYKBaMH.

OU3UYECKUI [TPUBOP/ OU3NYECKOE SBJIEHUE
TEXHUYECKOE YCTPONCTBO
A) onTUYecKUl MUKPOCKOII 1) 3aBHCHUMOCTb THAPOCTATHICCKOTO
B) GapomeTp-aHEepOH JIABJICHUS OT BBICOTHI CTOJI0A )KUIKOCTH

2) 3aBHCHUMOCTS JedopMaru
OT JICUCTBYIOIIEH CHIIBI

3) oTpakeHHE CBETa

4) mpenoMIICHHE CBETA

OrtBer:
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®dwusuka. 9 kimacc. Bapuanr 01 5

B okHe wumerorcs aBe (GOPTOUKM: OJHA HAXOAUTCS B BEPXHEW YacTH OKHa,
a ipyrasi — B HIbKHEH. Eciiy 3uMoii OTKPBITh BEPXHIO (POPTOUKY, TO

1)

2)

3)

4)

OrtBer:

ATO CO3MAET YCIOBUS IS Jy4IlEld TETUIONPOBOAHOCTH BO3AyXa, TEMIIEpATypa
B KOMHAT€ TOHU3UTCS ObICTpee, YeM eciu Obl BMECTO BEPXHEW OTKPBUIU
HUKHIOIO (POPTOUKY

TO CO3MAET YyCHOBUSA Uil JIydllled KOHBEKIMM BO3[yXa, TEMIleparypa
B KOMHAT€ TOHU3UTCS ObICTpee, YeM ecilu Obl BMECTO BEPXHEW OTKPBUIU
HUKHIOIO (OPTOUKY

3TO CO3JAET yCIOBUSA I XyALIEW TEIUIONPOBOAHOCTH BO3AyXa, TEMIIEpATypa
B KOMHaTe OyJeT MOHMIKAThCS MEIJIEHHEEe, YeM €clid Obl BMECTO BEpXHE
OTKPBUIA HUKHIOIO (DOPTOUKY

3TO CO3Ma€T YCIOBHS JUIsl XYJIIEW KOHBEKIIMM BO3AyXa, TeMIeparypa
B KOMHaTe OyJeT MOHMXAaThCs MEAJICHHEE, YeM eclii Obl BMECTO BEpXHE
OTKPBUIA HUKHIOIO (DOPTOUKY

[IpounTaiiTe TEKCT W BCTaBbTE HAa MECTa MPOIMYCKOB CJOBa (CIOBOCOYETAHMS)
U3 MPUBEIEHHOTO CITUCKA.

Ber MUJIMHAPHUYCCKOr0O CTCKIIIHHOI'O CTaKaHa, CTOAIIEro Ha CTOJIC

B KOMHATe, 3aTSAHYJHU TOHKOM PE3MHOBOM ITUIEHKOW M MOCTABUJIM €r0 IO KOJIOKOJI
BO3AYIIHOTO Hacoca. [locie Toro, kak H3-moj KOJIOKOJa HAdyall BbIKAYMBATH
BO3/IyX, pEe3MHOBas TJIEHKA HAa CTaKaHe Iepecraja ObITh MUIOCKOHW M BBITHYJIACH
HapyXky (cM. puUCyHOK 1). DTo o3HauaeT, uyTo nedopmarus MIEHKA MTPOUCXOIUT
TOJIBKO TOT]Ia, KOTJa C Pa3HbIX CTOPOH BO3AYX (A) Ha IUIEHKY.

B maGmomaemom ombiTe naBiieHHe BO3ayxa BHYTpu crakaHa (b) ,

4YCM JaBJICHHUC BO3AyXa CHAPYKU.

\\

[
b= \\\\\\\“\\\
o
VU AR L R

-

v

A,
m‘

2
K wacocy

Puc. 1.

B xomHaTe, e naBieHHE BO3AyXa C Pa3HBIX CTOPOH OT IUIEHKU OBLIO

(B) , INIEHKA OCTAaBAJIACH TNIOCKOM.
Ecnu Ol BMECTO OTKauyWBaHUS BO3AyXa, MOJ KOJIOKOJ CTaldu Obl HaKayMBaTh
JOTIOJIHUTENBHBIN BO31TyX, TO TEHKa (I7)
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Cnucok cnoe u cnoeocouemaHuii:

1)
2)
3)
4)
5)
6)
7)
8)

ocTajaachk Obl IIIIOCKOH
IPOTrHYJIach Obl BHYTPh CTaKaHa
BBIIIIE

HIDKE

pa3HbIM

OJMHAKOBBIM

OKa3bIBACT Pa3HbIC IaBJICHUS
OKa3bIBAeT OJUHAKOBBIE IaBICHUS

3anuiurte B TaONUILy BbIOpaHHbBIE IU(MPHI 110J] COOTBETCTBYIOIIUMH OyKBAMH.

OrtBeT:

A|b|B|T

Jlonka, Ha JHE KOTOPOM JIEKUT COCHOBOE IIOJICHO, IJIaBAa€T B HEOOJBIIOM
Oacceline. M3menutcs nu (4 eciu Aa, TO KaK) ypOBEHb BOJbI B OacceiiHe, eciu
3TO MOJIEHO OCTOPOXKHO M3 JIOJIKU ONYCTUTh B Oaccein?

1)

2)

3)

4)

OrtBer:

YpoBeHb BOABI B OacceliHe HE M3MEHHUTCS, TaK Kak IjlaBarolee B OacceiiHe
MOJICHO BBITECHUT UMEHHO TOT 00bEM BOJIbI, KOTOPBI OHO BBITECHSUIO, Oy Iy4Yu
B JIOJIKE U KOTOPBIM paBeH BeCy IMOJIEHA B BO3IyXe.

YpoBeHb BOjABI B 0OacceilHe MOHU3HMTCS, TaK Kak IUIaBaroiiee B OacceliHe
MOJICHO BBITECHSIET MEHBIITUN 00BbEM BOIBI, YEM TOT 00BEM BOJIBI, KOTOPBIM OHO
BBITECHSUIO, HAXOJSCh B JIOAKE, M3-3a TOIO, YTO IUIOTHOCTH BOJIBI OOJBIIE
IUIOTHOCTH COCHBI.

YpoBeHb Bombl B OacceliHe MOBBICHTCS, TaK KaK OOBEM COCHOBOTO TOJICHA
OoJibilie 00bEMA BOIbI, PABHOTO BECY IOJICHA B BO3IYXE.

YpoBeHb BOJBI B OacceliHe TOHM3UTCS, TaK KaK CyMMapHas cuja Apxumena,
JIEHUCTBYIONIAsT Ha TJIaBaoIIee B 0ACCEHE MOJEHO W OTACIBHO IJIABAIOIIYIO
JIOJIKY, MPEBBIMIACT CUIIy ApXxuMmena, AEHUCTBYIONIYIO Ha JIOJKY, IJIABAIOILYIO
BMECTE C II0JICHOM.

© Cratl'pan 2024—2025 yu4. 1.
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Manenbkoe Teno maccoid m = 50 r ABMKETCS paBHOMEPHO o
BHYTPHU BOTHYTOM YaIllu ¢ pajnycoM KpuBu3Hbl R = 0,5 m.

B mepBoM cnyyae TE€nO0 JBUTajoCh C IOCTOSSHHOM R
CKOpPOCThIO U1 =2M/C, a BO BTOpPOM clydae -—

CO CKOpOCThIO T2 = 1 M/C. YUeMy paBHO OTHOIICHHE CHII A
peakiuu onopbl N1/N2, neHCTBYIOIIMX Ha 3TO TEJIO MpPH
POX0XKACHNUHU TeIOM TOUKH A? COompoTUBIEHUEM BO3/ayXa MPEeHEOPEYb.

OrtBer:

K ppruary OA npunoxeHsl CHIbI, HallpaBJI€HUsS KOTOPBIX yKa3aHbl Ha PHUCYHKE.
Monyns cunbl Fi, npunoxenHoil B Touke B, paBeH 18 H. Touka O — ock
BpamieHus: peruara. Jlymmaa orpeska OB =4 cMm, nqnuHa oTpeska BA =5 cm. Kakas
CWia JOJDKHAa OBbITh NpUIOXKeHa B Touke A, uyToObl phlYar HaxoJWici B
paBHOBeCcHH?

/N

OrtBer: H.

Jlisi mnaBieHUs CTaabHOTO Opycka, HarpeToro A0 TeMIEpaTypbl IIaBJICHHUS,
noTpeboBasioch KomuecTBO TerioThl 608,4 k/[x. Halinure Mmaccy aToro 6pycka.

OtBeT: KT.

Y4acTOK JIEKTPUYECKON LIENH, CXEMa KOTOPOM IOKa3aHa Ha PUCYHKE, NOAKIIOUYEH
K UCTOYHHMKY IOCTOSIHHOTO HanpspkeHus. ConpoTusiieHus: pe3uctopoB R =4 Owm,
R, =R3 =6 OM. Amnepmerp, HNOAKIIOYEHHBINM NOCIEAOBATEIBHO C PE3UCTOPOM
R3, mokasain cuity Toka 0,2 A. Beruncnure HanpskeHue Ha pesuctope Ry,

Ao — — o B
. I ’
R3
OrtBer: B
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[Tpenmer AB pacnosnosxen nepes coouparoieit nn3oi L Ha pacctosann d = 50 cm
or He¢ (CM. pHCYHOK). M3o0pakeHue mpenMera MpH 3TOM ACHCTBUTEIHHOE,
nepeBEPHYTOE M paBHOE MO BBICOTE camMoMy mpeamery. OnpeaenuTe OnTHIECKYIO

CUJIY JIMH3LI.
L

A

e — b

Ortger: JTP.

CKOJIBKO HEHTPOHOB 06pasyercs B peakimu 28U+2C—%8ct +[?] In?

OrtBeT:

Kyk cuauT Ha paBHOMEpPHO BpamjaromeMcs aucke B Touke A. Yepe3 HEKOTOpoe
BpeMs KyK nepemecTwics B Touky B (cM. pucyHok). Kak npu mnepemene
IIOJIOKEHUSI M3MEHSIOTCS JIMHEWHAas CKOPOCTh JKyKa M 4acToTa €ro BpalleHus?
ConpoTuBieHHE BO3/1yXa HE y4uUThIBaTh. Macca j>Kyka ropasio MEHbLIE Macchl
JHCKa.

JUi Ka)KI0W BETMYKHBI OIIPEIEINTE COOTBETCTBYIOIINN XapaKTep U3MEHEHUS:

1) yBenuuuBaeTcs

2) ymeHbIIaeTcs

3) He u3MeHseTcs
3anumute B TaOiMIy BbIOpaHHBIC TUGPHI AN KOKIOW (U3HUECKON BEIMYUHBI.
[{u¢psl B OTBETE MOTYT MMOBTOPATHCA.

JIuHenHas CKOPOCTBh KyKa YacroTa BpaneHus xxyka

© Cratl'pan 2024—2025 yu4. 1.
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Ha xyxHe B 2JIEKTpUYECKYIO CETh BKIIOUEH XOJIOAUIbHUK. Hepe3 HEKOTOPOoe BpeMsi
B KYXHE BKJIIOYAKOT JJICKTPUYECKHM YaAWHUK, MUTAKOIIMUACSA OT 3TOW K€ UECHHU.
Kak usmensitcss  oOmiee  CONMpOTHUBICHHE 1€MW M 00mIas  morpeodisemMas
AIEKTPUYECKas MOITHOCTD MOCJE TOTO, KaK BKIIFOUWIIM 3JIEKTPUUYECKUN YallHUK?

I[J'IH Ka)XJI0M BEJIMYHUHBI OIIpCACIINTEC COOTBCTCTBy}OHII/Iﬁ XapaKTCp UBMCHCHH:

1) yBenuuurcs
2) YMEHBIIIUTCS
3) HE U3MEHUTCS

3anuiuTe B TaOIWIly BbIOpaHHbIE HUQPPHI I KakA0W (PU3MUYECKON BEITMYUHBI.
[{udpsl B OTBETE MOTYT MMOBTOPSATHCHA.

OO611ee MEKTPUIECKOE O6m1as moTpedisiemMas deKTpUIecKas
COMPOTHBIICHUE TICTIH MOIITHOCTH

14

KonTenHep € paaMOakTUBHBIM BEIIECTBOM IIOMEIIAIOT B MAarHUTHOE IIOJIE,
B pE3yJIbTaT€ 4YEro IYy4YOK paJMOAaKTUBHOIO H3JIYyYEHHS OT OTOr0 BEIIECTBA
pacragaercss Ha TpU KOMIIOHEHTBHI TaK, KakK IOKa3aHO Ha pUCyHKEe. MarnutHoe
I10JI€ HAIIPABJICHO NEPIEHANKYJIIIPHO IIJIOCKOCTH PUCYHKA OT YUTATEIIA.

(@)

x 1)

v N

Hcrnonb3yst 3TOT PUCYHOK, BbIOEpUTE M3 TMPEJIOKEHHOTO IMEPEUYHS 06a BEPHBIX
YTBEPXKJICHUS. YKOKUTE UX HOMEpa.

1) KommoneHTa 1 npeacraBiseT co00i MOTOK MMPOTOHOB.
2) KommnoneHTa 2 nmpeacTaBiseT co00i raMmma-u3aydeHue.

3) Ecim marHWTHOE TMOJIE HANpaBUTh B IUIOCKOCTH YepTeXka ClieBa HaIpaBo,
TO Pa3AEIUTh IIYYOK PAIUOAKTUBHOI'O U3JTyYEHUSI HA KOMIIOHEHTBI HE ITOYYUTCH.

4) B MarHuTHOM TIOJI€ HANpaBJICHHWE JBIDKCHHUS 3apsSDKCHHON  YaCTHIIBI
N3MEHSIETCS.

5) KomnoHnenTa 3 npencraBiser OO0 MOTOK MO3UTPOHOB.

OrtBeT:

© Cratl'pan 2024—2025 yu4. 1.
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3anummre pe3ysibTaT HM3MEPEHHs CHIIbI DJIEKTPHYECKOrO0 TOKa (CM. PUCYHOK),
YYUTBIBAS, YTO IMOTPEHIHOCTh HM3MEPEHHS paBHA IIOJIOBUHE LIEHBI JCICHHUS
npubopa.

-

4 6
02“ 5 10
132 3 473

5mA @10 mA

1) (1,4+02)MA
2) (14+0,1)MA
3) (2,84 0,4) MA
4) (2,8+0,2) MA

OrtBeT:

© Cratl'pan 2024—2025 yu4. 1.
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Ha PUCYHKE IMPCACTABIICHBI PCE3YJIbTAThI MCCICAOBAHWA JIBHXXCHHA CHapsaa,
BBIITYHICHHOT'O IIOJ YIJIOM K T'OPH30HTY C OJIMHAKOBOW 11O MOJYJIIO Ha4vyaJabHOM
CKOPOCTBIO, B 3aBUCMMOCTH OT yI'JIa BBICTPCIIA.

Yi 75°

W3 mpemsioxkeHHOro TEepedHsl BHIOEPUTE 06a YTBEPXKACHHS, COOTBETCTBYIOIIMX
MPOBEAEHHBIM ONBITaM. Y KQKUTE UX HOMEpa.

1) JaJbHOCTH MOJIETa CHApSIa He 3aBUCHUT OT YIJIa BBICTpEIIa.

2) MakcumainpHas BBICOTA, Ha KOTOPYIO MOJHHMAETCS CHApS[, YBEIUYHBACTCS
IIPU YBEJIUYEHUH YTIJIa BBICTPEIA.

3) HanbHOCTH MOJETA YBEIMUMBACTCS C YBEJIMUECHUEM yIJla BEICTPEIA.

4) Bpewms monéra cHapsiia, BBIMyIIEHHOTO mox yriiom 30° K TOPH30HTY, paBHO
BPEMEHU MOJIETA CHAPAA, BBITYLIEHHOr0 MO yriaoM 60° K TOpH30HTY.

5) JlanpHOCTH MOJETA PH yriaxX BeicTpena 15° u 75° k ropu30HTY COBIAIALOT.

OrtBeT:

JIna omeemoe na 3ad0anusn 17-25 ucnonv3yiime omoenvHulil aucm. 3anuuiume
cnauana nomep 3aoanusn (17, 18 u m.o.), a 3amem omeem na nezo.

17

Hcnonp3ys mratus ¢ My(TO#, HEIOABMXHBIN OJIOK, HUTh, 3 Tpy3a U AUHAMOMETD,
co0epuTe SKCIEPUMEHTAIBbHYIO YCTaHOBKY [UIsli HU3MEpEHUs paboThl CUJIBI
YIPYTOCTH MPYU PABHOMEPHOM NOABEME T'PY30B C UCIIOJIb30BAHUEM HEMOABUKHOIO
osoka. Onpeaenute paboTy, COBEPIIAEMYIO CUJION YIPYTrOCTH MPH MOAbEME TPEX
COCIMHEHHBIX BMECTE TPy30B Ha BBICOTY 10 cM. AOCOJIIOTHYIO MOTPEIIHOCTH
M3MEPEHHUsI CUJIbI C IOMOIIbIO JUHAMOMETpA NMPpUHATH paBHoil +0,2 H.

Ha otnenpHOM sricTe:
1) cnenaiiTe pUCYHOK DKCIICPUMECHTAIBHON YCTAHOBKHY;
2) 3anuiute GopMyiTy s pacyéra padoThl CHIIBI YIIPYTOCTH;
3) yKaXHTe pe3ysIbTaThl IPSIMbIX U3MEPEHHUH CHIIBI YIPYTOCTH U Iy TH;
4) 3anMIIUTE YNCIOBOE 3HAYCHHE PAOOTHI CHIIBI YIIPYTOCTH.
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Hoanwtii omeem na 3ad0anusn 18 u 19 oonsxcen cooeprcamo He moibKo omeem
Ha 80NPOC, HO U €20 PA36EPHYMOE, 102UUEeCKU C6A3AHHO0e 000CHO8aNUe.

Ilpouumaitme mexcm u evinonume 3adanue 18.

18

19

TeserpagoH - nepBoe yCTpoiicTBO MATHUTHOM 3aIUCH

Texnuka MarHuTHOM 3amMcu Obula u300peTeHa B KoHIE 19-ro  Beka.
B 1898 rony narckuit unxenep Banbaemap [loynbceH BriepBbie POASMOHCTPUPOBAIT
YCTPOMCTBO, KOTOPOE OH Ha3Ball «rTenerpadoHOM», IO3BOJISIONIEE 3alKUChIBAThH
1 BOCTIPOM3BOANTH peub. Tenerpadon Obul 3anmaTeHToBaH B 1898 romy, u 3Ty nary
CUMTAIOT TOJIOM POKJECHHUSI MAarHUTHOM 3aIHCH.

B. IloynbceH co3pam HECKONBKO PAa3HOBHUIHOCTEW AaIIapaToB JJII MAarHUTHOU
3anmucu. B 0IHOM M3 HHMX 3BYKOBOM CHUTHAJI 3alIUCHIBAJIICS HA CTAJIbHYIO MPOBOJIOKY
JMAMETPOM  OKOJIO 1 MM, HaMOTaHHYI0 TIO CHOUpaJd HAa  HEMarHUTHBINA
UWIMHAPUYECKUN BaIMK. BHEmHe anmapar BBIMJISACI MOXO0KUM Ha MPOBOJIOYHBIN
peocrar. B KadecTBe 3amMCHIBAIONIE MArHUTHOM TOJIOBKM  HCIIOJIB30BAJICS
AIIEKTPOMArHUT, B 0OMOTKY KOTOPOT0 ObUT BKIIOUEH MUKPO(OH. 3alMCAHHBIA CUTHA
BOCIIPOU3BOAWIICS C IOMOLIBIO IPYTOTO AJIEKTPOMArHUTA C BKIIFOUEHHBIMU B €TO LIETIh
rOJIOBHBIMM TelieoHamu. B mporiecce 3amucu WM BOCHPOU3BECHHS BAJMK BMECTE
C MMPOBOJIOKOM BPALIAJICS OTHOCUTEIBHO MATHUTHOM TOJIOBKH, KOTOpasi IepeMeEIaach
napajuieJIbHO €ro OCH, CKOJIb3sI BJIOJIb BUTKOB IIPOBOJIOKH, KaK IO pe3b0e BUHTA.

CxkopoCTh JBM)KEHHUS MAarHUTHOM TOJOBKHM BJIOJb CTajJbHOM MPOBOJIOKH
y TepBBIX TesnerpadOHOB cOCTaBisia 2 M/C U BbImIe. [10 COBpEMEHHBIM MOHATHSM
TEXHUYECKUE XAPAKTEPUCTUKU ATOrO YCTPOMCTBA, B MEPBYIO OYEpPEab, BEIUUMHA
NPOAOJIbHOM IIJIOTHOCTH 3alMCH, 3HAYEHUE KOTOPOWM XAapAKTEPU3YET CTEIEHb
COBEpIIIEHCTBA JHOOOT0 COBPEMEHHOI'0 3allOMHHAIONIET0 YCTPOMCTBA, KpailHe
Hu3kue. Ho 310 cCkpoMHOE 1o ceroAHsmHuM Mepkam aoctixenue B 1900 romxy
Ha Bcemupnoii BeictaBke B [lapwke Ob110 yaocToeHo 'paH-Tipu.

110 M cranbHOM MNPOBOJIOKM HAMOTald B OJWH CJIOM Ha BajluK B YCTPOWCTBE
B. Iloynscena. 3Hasi, 4TO CKOPOCTh JBUKEHHS TOJIOBKU JJIEKTPOMArHuTa BIOJIb
CTAJIPHOW TMPOBOJIOKA COCTaBISET 2,2 M/C, BBIUYUCIUTE MPOAOIKUTEIHHOCTD
BPEMCHU 3allUCH, CUMTas, 4YTO ObUIa HCIOJIh30BaHA BCS JJIMHA TPOBOJIOKH.
OTBeT IOSICHHTE.

N3BecTHO, 4TO OOJBIIME IJBIOBI CIIEXKABILIErOCS CHETa BECHOM MOTYT JIOJIFO
HE TasATh M JIeXKaTb HAa 3€MJIE, HECMOTpPS Ha TO, YTO Ha YJMIE YXKE JaBHO
ycTaHoBuiach TEémnass noroxa. OOHAKO eclu Takyl TIJbI0y pa3apoOuTh
Ha HEOOJIbIINE KYCKHM, KOTOpBIE pa3dpocaTh Kak MOXHO JAaJIblle APy OT JApyra,
TO B 3TOM CJIIy4yae CHET M3 TJBIOBI pacTaeT OueHb OBICTPO, 32 HECKOJBKO YacCOB.
[Touemy Tak npoucxoaut? OTBET NOSICHUTE.
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Jna 3a0anuit 20-22 neodxo0umo 3anucame noJIHOE peuieHue, GKIIOUaruiee
3anuceb Kpamkozo yciosus 3aoauu (/lano), 3anuce popmys, npumeHnenue KOmopwix
Heo0X00uMOo U 00CMamoyHo 0/ PeuleHus 3a0auu, a makxice mMamemamuieckue
npeoopazoeanus u pacuyémol, NPUCOOAUIUE K YUC/I080MY OMEEN).

20

21

22

Ha pucynke npezacrasieH rpaduk 3aBUCUMOCTH CHIIBI 7, A
JIEKTPUYECKOTO Toka [ B MPOBOJHHKE 0‘
OT HampspKeHHs1 Ha ero koumax U. Kakas MOIIHOCTH

6yz[eT BBIACIATECA B O3TOM IIPOBOJHUKE, €CJIM €I'0

0.8

IIOJKIIOYUTS K UCTOYHHUKY ITOCTOSHHOTO HAIIPSXKEHHUA 0,6
()
6 B* 0.4
0,2
0 1 2 3 4 S_’ UB

HeGonbmioit Opycok COCKaJb3bIBAE€T C IJIAJIKOTO 3aKPEIUIEHHOTO  KIHMHA,
HAKJIIOHEHHOTO oA yrioM o = 30° k ropusoHty. IIpoexaB no KiIMHYy paccTosiHue
L =1 m (cM. pucyHoK), Opycok miaBHO (0e3 yaapa) nepeeskaeT Ha MIEPOXOBaTYIO
NOBEpXHOCTh C Koddduuuentom Tpenus p=0,2. Kakoe paccrossHue mnpoeaer
OpYCOK TI0 TOPU30HTAIILHON TTOBEPXHOCTH JI0 TIOJTHOM OCTAaHOBKH?

(&
\
L
9
— G
[Ipsmoit mpoBOoAHMK MHOW [=1M U Maccoi /

m =25T NOJABEUIEH B TOPU3OHTAIBHOM IIOJIOKCHUU
Ha JIBYX JETKUX XKECTKUX MPOBOJIOKAX B OJHOPOIHOM
MarHUTHOM IIOJIE, NPU 3TOM JIMHAA MarHUTHOMU
WHAYKUUHA TOPU30HTAIBHBI M NEPHEHAUKYJISPHBI
MPOBOJHUKY (CM. pHCYHOK). Mogayns BekTopa
MarHuTHOM  mHAykuuum paBeH 0,2 Tm.  Yepes
IIPOBOJHUK TEYET CIIEBA HAIIPABO JIEKTPUYECKHUN TOK. —
IIpn kakoW cwie TOKa BeC MNPOBOJHUKA CTaHET

PaBHBIM HYJIIO?

& oo
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Bremmosmena: 1O KJ1acc

HNHCcTpyKIUs M0 BHINOJHEHUIO PadoThI

Ha BwImonHEHHE TpPEeHUPOBOYHON pabOTH MO (u3MKe OTBOAWTCS 3 Yaca
(180 munyT). TperupoBouyHas paboTa BKIItOYaeT B ceOs 22 3a1aHusl.

OtBernl k 3aganusam 1, 2, 4, 12-14, u 16 3anuceIBaroTcsi B BHJC
nocieaoBaTeapHOCTH Uudp. OTBETOM K 3a1aHusaM 3, 5 u 15 aBisercs ogHa nudpa,
KOTOpasi COOTBETCTBYET HOMEPY MPaBUIBLHOTO oTBeTa. OTBETHI K 3amanusm 6—11
3aMKUCHIBAIOTCS B BUJE LI€JIOTO YMCIA WM KOHEYHOW JAECATUYHOU APOOH ¢ yuETOM
yKa3aHHBIX B OTBeTe eAuHUIl. OTBET 3aMUIIUTE B MOJE OTBETA B TEKCTE PaOOTHI.
Enunuiibl n3mMepeHus B OTBETE YKa3bIBaTh HE HAJIO.

K 3amanusm 17-22 crnenyer nath pa3BEPHYTHIA OTBET. 3a/1aHUsI BBIIOJIHSAIOTCS
Ha OT/IEJIbHOM JIMCTE. 3allMIINTE CHavaja HOMEp 3a/laHusi, a 3aT€M OTBET Ha HEro.
OTBeThI 3anmuchIBaiiTe YETKO U pa3dopunBo. 3amanue 17 SKCIepUMEHTATbHOE, U IS
€ro BBITTOJIHEHUST HEOOXO MO BOCIIOJIL30BATHCS JTA00PATOPHBIM 00OPYIOBAHUEM.

IIpu BeIMUCIEHUSX pa3peLacTCs UCIIONIb30BAaTh JJUHENKY U HEIIPOIPAMMUPYEMbIN
KQJIbKYJIATOP.

Bce oTBeThI cnemyeT 3anuchiBaTh SPKUMH YEPHBIMUA YepHUIamu. [Jomyckaercs
HCITOJIb30BAaHUE TEJIEBOM WM KaWJUIIPHON PYUKH.

[Ipy  BBINOJHEHMM  3aJaHUA  MOXHO  IIOJIB30BATBCA  YEPHOBHKOM.
3anucu B YepHOBHMKE HE YYMTHIBAKOTCS NPH OLICHMBAHUH PadOTHI.

BaJ'IJ'IBI, IMOJIY4YCHHBIC Bamu 3a BbITIOJTHEHHBIC 3aJlaHusd, CYMMHPYIOTCA.

[Tocrapalitech BBITTOJTHUTHL KaK MOXXHO OOJIbIIe 3aJaHuid W HaOpaTh
HanOOJIbIIIEE KOJIMYECTBO 0AJIIOB.

Kenaem ycnexa!
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Huxe npuBeneHsl cripaBOYHBIE JaHHBIE, KOTOpPhIE MOTYT NOHanoOuThcs Bam
MIPU BBITIOJIHEHUH PaOOTHI.

I[CCHTI’I‘IHLIG NPUCTABKH

HaumenoBanue O6o3HaueHNE MHOXUTEND
rura r 10°
Mera M 10°
KHJIO K 103
T'€KTO r 102
CaHTu c 102
MUILTH M 103
MHUKDO MK 10°°
HaHO H 10-°
KoncTanTsl
M
YCKOPEHHE CBOOOTHOTO TaIcHHs Ha 3eMiie g =10—
c
H-m?
I'paBUTAIMOHHAS [TOCTOSHHAS G =6,7-10™" 1\:
KT
M
CKOPOCTH CBETA B BAKyyMe c=310°—
c
9JIEMEHTAPHBIN 3JICKTPUUECKHH 3apsiT e=16-10"°Kn
Ils10THOCTD
KT KT
OeH3UH 710 — npesecuHa (cocHa) | 400 —
M M
KT KT
CIipT 800 — napadun 900 —
M M
KT . KT
KEPOCHUH 800 — €N 900 —
M M
KT . KT
maciyio ManiHHoe | 900 — AIIFOMUHUN 2700 —
M M
KT KT
BOJIA 1000 — Mpamop 2700 —
M M
KT KT
MoJIOKo nenpHoe | 1030 — LUHK 7100 —
M M
KT KT
BOJIa MOPCKast 1030 — CTallb, KeJe30 7800 —
M M
KT KT
CIALEPUH 1260 — M€Eb 8900 —
M M
KT KT
pPTYTh 13 600 — CBUHEII 11350 —
M M
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YiaeabHas
TEIIOTa
.. Jx 6 JUK
TETI0OEMKOCTD BObI 4200 — napoo6OpazoBanus | 2,3-10° —
kr- C KT
BOJIbI
T TEIIoTa T
o 5
TEIUIOEMKOCTh CIIUPTA 2400 —— c napooOpasoBanus | 9,0-10° —
KT - KT
cripTa
; K TEIIOTa K
TEIIOEMKOCTB JIbJ1a 2100 110 2,5-10* AL
kr-’ C IJIaBJICHUS CBUHIIA KT
. K TEIIOTa K
TEIIOEMKOCTD amoMuHus | 920 I[O 7,8-10¢ 2%
kr- C IJIaBJICHUS CTaJIU KT
. K TEIIOTa K
TEIJI0EMKOCTh CTalIH 500 HO 5,9-10° o
kr- C IIJIABJICHUA OJIOBA KI'
. Jx TEIUIOTA s JIx
TETUIOEMKOCTh LIMHKA 400 — 3,3:10° —
kr- C IJIaBJICHUSA JIb1Aa KT
. K TEIUIOTa CrOPAHUS X
TEIIOEMKOCTh ME/TH 400 I[O p 2,9-10 Ax
kr- C crupra KT
. K TEIUIOTa CrOPAHUS K
TEIIOEMKOCTB 0JIOBa 230 I[O p 4,6-107 Ax
kr- C KEepOCHHA KT
. K TEIUIOTa CrOPAHUS K
TEIUIOEMKOCTh CBUHIIA 130 ﬂo p 4,6-10’ Ao
. JIx
TETIOEMKOCTh OPOH3BI 420 —
kr- C
Temneparypa KuneHust
Temneparypa mjiaBjeHust IPU HOPMAJIbHOM
aTMoc(depHOM TaBJICHUU
CBHUHIIA 327 °C BOJIEI 100 °C
0JIOBa 232 °C CIUpTa 78 °C
JIba 0°C

Om - MM°
YaenabHoe djiekTprueckoe conporuBjienue, ——— (mpu 20 °C)
M

cepebpo 0,016 HUKEJINH 0,4
Me/lb 0,017 HUXPOM (CILJIaB) 11
ATFOMUHUN 0,028 bexpaib 1,2
JKeJe30 0,10

HopmanbHbie yeaoBusi: gasinenne 10° I1a, remmeparypa 0 °C
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Yacrs 1

Omeemom K 3a0anuam 1, 2, 4, 12, 13 u 16 asnaemcsa nocieoosamenvbHoCHb UUQPp.
Ilocnheoosamenvnocmo yugp 3anuceieaiime 0e3 npooeNos, 3anNAMbIX U OPY2UX
OONOJIHUMENBbHBIX CUMB0106. Omeemom K 3a0anusam 3, 5 u 15 aensaemca oona
yugpa, Komopasa coomeemcmeyem HoMepy HpPaguIbHO20 omeema. Omeemom
K 3a0anuam 6-11 asenaemca uucno. Eounuypl uzmepenus 6 omeeme ykazoléamo
He Haoo. Omeem 3anuuiume 6 nojie Onmeema 6 meKkcme padomel.

Jlna 3anucu omeemoe na 3aoanusn 17-22 ucnons3yiime omaoenbvHwle 1UCHbL.

YCcTaHOBUTE COOTBETCTBHE MEXTY (DM3MUSCKUMU BEIMUYMHAMH U €IUHUIIAMH THX
BemmunH B CU. K kaxmgoii mO3WIMU  TEpBOTO  CTOoJOma mombepute
COOTBETCTBYIOIIYIO TO3UIIMIO M3 BTOPOTO CTOJONA W 3alHIINTE B TaOIHILY
BBIOpaHHBIE ITU(PHI IO COOTBETCTBYIOIIUMH OYKBaAMH.

OU3NYECKA BEJIMUMHA EJMHULIA ®U3NYECKON BEJIMUNHBI

A) umnyIbc Tena 1) mxoynb Ha Kuorpamm (1 JIk/kr)

b) ynenpHas temnora 2) mxoynb Ha kunorpamm-rpanyc (1 Jix/(xkr-°C))
CTOpaHHsI TOTUINBA 3) mwxoymb (1 JIx)

B) mexanudeckas pabora 4) xujaorpaMMm-meTp B cekyHay (1 xr-m/c)

5) Barr (1 Br)

A|b|B

OrtBer:

YcTaHOBUTE COOTBETCTBHE MEXAY (GU3MYECKUMU TprOOpamMu (TEXHUYECKUMU
YCTpONCTBaMH) U (PU3UIECKUMH SBJICHHUSIMHU, JISKAITUIMHU B OCHOBE HX PaOOTHI.

K kaxmoil mo3uIuu mepBOro CToydia Mog0epuTe COOTBETCTBYIOIIYIO MO3UIIUIO
W3 BTOPOrOo CTOJOIA W  3alUIIUTe B TaOJMUIy BbIOpaHHBIE HHUQPHI
M0J1 COOTBETCTBYIOIIUMHU OYKBaMH.

OU3NYECKUI TTPUBOP/ OU3MYECKOE ABJIEHUE
TEXHUYECKOE YCTPOMCTBO
A) nyna 1) mepenaua naBiICHUS BHYTPH KUIAKOCTH
b) runppasnnueckuit npecc 2) TOBEIEHUE KHUIKOCTH

B COOONIAIOIIMXCA COCyAaxX
3) mpenomieHHE CBeTa
4) oTpaxeHue CBeTa

OrtBer:
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B okHe wumerorcsi aBe (GOPTOUKM: OJHA HAXOAUTCS B BEPXHEW YacTH OKHa,
a ipyrasi — B HIbKHEH. Eciu 3uMoii OTKPBITh HIKHIOIO (POPTOUKY, TO

1)

2)

3)

4)

OrtBer:

ATO CO3MAET YCIOBUS JJIS Jy4IlEeld TETUIONPOBOAHOCTH BO3AyXa, TEMIIEpATypa
B KOMHAT€ MOHU3UTCS ObICTpee, YyeM eciu Obl BMECTO HWKHEH OTKPBUIU
BEPXHIOI (POPTOUKY

3TO CO3MAET YyCHOBUSA Uil JIydllled KOHBEKIMM BO3[yXa, TEMIlEparypa
B KOMHAT€ TMOHU3UTCS ObICTpee, YyeM eciu Obl BMECTO HWKHEH OTKPBUIU
BEPXHIOIO POPTOUKY

3TO CO3MAET yCIOBUSA I XyALIEW TEIUIONPOBOAHOCTH BO3AyXa, TEMIIEpaTypa
B KOMHare OyJeT MOHMXAThCsl MEAJICHHEee, YeM €cClU Obl BMECTO HHUKHEH
OTKPBLIU BEPXHIOIO (DOPTOUKY

3TO CO3Ma€T YCIOBHS JJIsl XYJIIEW KOHBEKIIMM BO3AyXa, TeMIeparypa
B KOMHaTe OyJeT MOHIKATbCAd MENJICHHee, 4eM eclid Obl BMECTO HHKHEU
OTKPBUIA BEPXHIOIO (OPTOUKY

[TycTyio OTKpBITYIO CTEKISHHYIO LMIMHIPUYECKYIO OaHKy, HaXOASIIYIOCs
B KOMHATE, 3aKyHOpPWJIM PE3WHOBOM MPOOKOW M Janee MOMECTWIM 3Ty OaHKy
[0JT KOJIOKOJI BO3AYyIIHOrO Hacoca. Ilocime Toro, kak M3-1mojJ KOJIOKOJAa HavajH
BBIKaYMBaTh BO3/yX, MPOOKa BbLIETENA U3 OaHKHU (CM. PUCYHOK 1).

Puc. 1.
O10 o03Havaer, 4yTo BO3AyX (A) C pa3HBIX CTOPOH OT NPOOKH.
B naGmogaeMoM ombITe JAaBieHUWe Bo3ayxa cHapyxu OaHku (B) ,
YyeM JlaBJICHHE BO3yXxa BHYTpH Oanku. biarogaps (B) C pa3HbBIX CTOPOH

MpoOKK cOo3AaETCs NTOMOJHUTENbHAA cuiia, npeBbimatomas cuity (1)
Y BBITAJIKMBAIOIIAsl TPOOKY U3 OaHKH.
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Cnucok cnoe u c1080couemanuil:

1)
2)
3)
4)
5)
6)
7)
8)

PaBEHCTBY JABJICHUI

Pa3HOCTH JaBJIECHUN

OKa3bIBAET PA3HbIC JABICHUS
JNEUCTBYET C OJJMHAKOBBIMU CHUJIAMH
TPEHUSI OKOS

YOPYrOCTH

BBILIE

HIDKE

3anuimure B TaONMILy BbIOpaHHbBIE U(MPHI 0] COOTBETCTBYIOIIUMHU OyKBAMH.

OrtBeT:

A|b|B|T

Jlonka, Ha 1HE KOTOPOW JIEKUT OOJBIIION KaMEHb, IJIaBaeT B HEOOIBIIIOM
Oacceiine. M3menutcs nau (M eciaw Ja, TO Kak) ypOBEHb BOJbI B OacceliHe,
€CJI OCTOPOXKHO OIYCTUTh 3TOT KaMEeHb U3 JIOJIKU B Oacceitn?

1)

2)

3)

4)

OrtBer:

ypOBCHL BOAbI B OacceliHe HE HN3MCHUTCA, TaK KaK KaMCHb B Oacceline
BBITCCHUT HMMEHHO TOT OOBEM BOJBbI, KOTOpLIﬁ OH BBITCCHAJ, HaAXOIsACh
B JIOJKE, U KOTOpBIﬁ PpaB€H BECY KaMHS B BO3AYXC.

YpoBeHb BOABI B OacceiiHe MOHU3UTCA, TaK KaK KaMEHb YTOHET B OacceiiHe
U BBITECHUT MEHBIIMH OOBEM BOJBI, YeM TOT OOBEM BOMABI, KOTOPBIM OH
BBITECHSJI, HAXOJSICh B JIOJKE, M3-3a TOr0, 4YTO IIJIOTHOCTH BOJBI MEHBIIIE
IUIOTHOCTH KaMHS.

YpoBeHb BOJIbI B 0acceifHe TOBBICHTCS, TaK Kak 00bEM KaMHS 00JbIe 00bEMa
BOJIBI, PABHOTO BECY KaMHS B BO3TyXe.

YpoBeHb BOJbI B OacceifHe MOBBICUTCS, TaK KaKk CyMMapHasi cuiia ApXumena,
JeCTByIOIas Ha KaMeHb B OacceiiHE M OTAEIbHO IUIABAIOIIYIO JIOJIKY,
IIPEBBIIIACT CUIIYy ApXuMena, ACHMCTBYIOIIYIO Ha JIOAKY, IUIABAIOIIYI0O BMECTE
C KAMHEM.
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Marnenpkoe Tenmo maccod M =50T IBUKETCS paBHOMEPHO A
MO BBIMYKJIOH TOBEPXHOCTH IWJIMHAPA C PaTdyCcoM
kpuBm3Hel R =0,5M. B mepBoM ciiydae Teno JIBHUraioch R

C MMOCTOSTHHOM CKOPOCTBIO U1 = 2 M/C, @ BO BTOPOM CITy4ae —

CO CKOpocThio U2 =1 wm/C. UeMy paBHO OTHOILEHHE CHII

peakiu omopbl N2/Ni, NEHCTBYIOIIMX HA 3TO TEJIO TMPH
MPOXOXKACHUH TesIoM ToUkH A? CONpOTHUBICHUEM BO3IyXa MPEHEOPEYb.

0]

OrtBer:

K ppruary OA npunoxeHsl CHIbI, HallpaBJI€HUsS KOTOPBIX yKa3aHbl Ha PHUCYHKE.
Monyns cunsl F1, mpunoxenHoil B Touke A, paseH 4 H. Touka O — ock BpalueHus
peruara. Jlmuna otpeska OB =5cm, amuna orpeska BA =15 cm. Kakas cuma
J0JKHA OBITh IPUJIO’KEHA B TOUKE B, yTOOBI phlyar HaXOAUIICS B paBHOBECUU?

A

F

/X I+

OrtBer: H.

JI71st TaBieHUs] METAUTMUECKOro Opycka Maccoil 2,5 Kr, HarpeToro 10 TeMIeparypsl
IUTaBJICHUS, TTOTPEOOBATIOCh KOJWYEeCTBO TerioThl 147.5 kJlx. Halioute ynenbHyro
TEIUIOTY IJIABJICHUSI METAJIA, U3 KOTOPOTO C/IETIaH ATOT OPYCOK.

Ortser: K Jx/Kr.

Y4acTOK JIEKTPUYECKOHN LIENH, CXEMa KOTOPOM IOKa3aHa Ha PUCYHKE, NOAKIIOUYEH
K UCTOYHHUKY MOCTOSHHOTO HampsibkeHus. ConpoTuBieHus pe3suctopoB Ri = 6 Ow,
R, =R3 =4 OMm. AmnepMmerp, NOAKIOYEHHBIA MOCIEAOBATENILHO C PE3UCTOPOM
R3, noka3zan cuiny Toka 0,4 A. Beruncnure HanpspkeHHe Ha pe3uctope Ri.

Ao P — o B
I ’
R3
OrtBer: B.
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[Tpenmer AB pacnosnoxen nepes coouparoiiei inu3oi L Ha pacctosann d = 60 cm
or He€¢ (CM. puCyHOK). M3o0pakeHue mpenMera MpH 3TOM ACHCTBUTEIHHOE,
nepeBEPHYTOE W paBHOE MO BBICOTE caMoMmy mpeamery. Ompenenure (pokycHoe
PACCTOSIHUE JINH3HI.

L
A
B
‘4! d
\/

OrtBeT: M.

CKOJIBKO HEHTPOHOB 06pa3yeTcs B peakimi 28 U+“N—28Es +[?] In?

OrtBer:

XKyk cuauT Ha paBHOMEpPHO Bpalarouemcs qucke B Touke A. Uepes HekoTopoe
BpeMs KyK nepemecTwics B Touky B (cM. pucyHok). Kak npu mnepemene
MOJIOKEHUSI M3MEHSIOTCS TMEPHUOJ, BpalIEHUs XXyKa U ILEHTPOCTPEMHUTEIBHOE
yckopeHue xyka? ConpoTHBIIEHHE BO3/yXa HE YYUThIBaTh. Macca Kyka ropasio
MEHBIIIE MaCChI IUCKa.

JUist K101 BEJTMYUHBI OMPEIEIIUTE COOTBETCTBYIOIIMNA XapaKTep U3MEHEHHUS:

1) yBenuuuBaeTcs

2) yMEHBIIIaeTCs

3) He u3MeHseTcs
3anumute B TaOiMIy BbIOpaHHBIE TUGPHI AN KOKIOW (DU3HUECKON BEIMYUHBL.
[{u¢psl B OTBETE MOTYT MMOBTOPATHCA.

[lepuo BpanieHus xyka [leHTpoCcTpeMUTETBLHOE YCKOPEHHUE KYyKa
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Ha kxyXHe B S3JEKTPUYECKYIO CETh BKJIFOYCHBI XOJIOJWIBHUK M DJICKTPUYCCKAs
koemammua. Kak wu3MeHsaTrcs oOimiee CONpOTHUBJICHHE LN W o0mas
moTpedIsieMast AICKTPUIECKass MOIITHOCTh, €CJIM BBIKJIIFOYHTH KOpeMaIuHy?

I[J'IH Ka)XJI0M BEJIMYHUHBI OIIpCACIINTEC COOTBCTCTBy}OHII/Iﬁ XapaKTCp UBMCHCHH:

1) yBenuuurcs
2) YMEHBIIIUTCS
3) HE U3MEHUTCS

3anumure B TaOMUIy BBIOpaHHBIE LUQPHI ISl KaXA0OW (PU3NYECKON BETUUYHHBI.
[udpe! B 0TBETE MOTYT MTOBTOPSITHCS.

OO611ee MEKTPUIECKOE O6m1as moTpediissemMas dJIeKTpuIecKas
COTIPOTHUBJICHUE TIENTN MOTITHOCTD

14

KOHTeﬁHep C pPAaJUOAKTUBHBIM BCHICCTBOM IIOMCIIAKOT B MArHUTHOC II0JIC,
B pE€3yJIbTaTC 4YCro IIYYOK PpPAAMOAKTHBHOI'O M3JIYYCHHA OT OTOIO BCIICCTBA
pacnagacTCa Ha TPHU KOMIIOHCHTBI TaK, KaK ITIOKa3aHO Ha PHCYHKC. MarsuTHoOe
ITOJIC HAITPAaBJICHO ICPICHANUKYIIAPHO IMIIOCKOCTH PUCYHKA OT YNTATCIIA.

()

x @)

Wl

Hcnonb3yst 3TOT PUCYHOK, BbIOEpUTE M3 TMPEJIOKEHHOTO IMEPEUYHS] 06a BEPHBIX
YTBEP)KJICHUS. YKOKUTE UX HOMEpa.

1) KommoneHTa 1 mpeacraBisieT OO0 MOTOK MIEKTPOHOB.
2) KomrmoHeHTa 2 He UMEeT 3JISKTPUYECKOTo 3apsiia.

3) Kommonenta 3 mpexacraBisier co0OW TOTOK TIOJOXKHUTEIBHO 3apsHKECHHBIX
YaCTHULL.

4) KommoHeHTHI | 1 3 IMEIOT OJMHAKOBBIC TI0 MOJIYJIIO CKOPOCTH.

5) Ecim MarHuTHOE IOJie HANPaBUTh BEPTUKAJIBHO BBEPX, TO PA3JCIHUTh IMYYOK
PAAMOAKTUBHOIO U3ITyYE€HHS] HA KOMIIOHEHTBI HE TIOJTyUYUTCS.

OrtBeT:
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3anumure pe3yabTaT U3MEPEHUS CUITbI AIEKTPUUECKOTO TOKA
(cM. pHUCYHOK), YYMTBIBas, YTO MOTPEHIHOCTb H3MEpPEHHUS
paBHa MOJIOBUHE LIEHBI JCJICHUs Tprudopa.

5 mA @10 mA

1) (2,0£0,1) MA
2) (2,0 +0,2) MA
3) (4,0 £0,2) MA
4) (4,0 £0,4) MA

OrtBer:

Ha PUCYHKE IMPCACTABIICHBI PCE3YJIbTATBI MCCICAOBAHWA JIBHXXCHHA CHapsaa,
BBIITYIICHHOT'O IIOJ YIJIOM K T'OPH30HTY C OJIMHAKOBOW 11O MOJYJIIO Ha4vyaJabHOM
CKOPOCTBIO, B 3aBUCMMOCTH OT yIJIa BBICTPCIIA.

Yi 75°

W3 mpensioxkeHHOro TepedHsl BBHIOEPUTE 06a YTBEPXKACHHS, COOTBETCTBYIOIIMX
MPOBEAEHHBIM ONBITaM. Y KQXKUTE UX HOMEpa.

1) JInuTensHOCTH MOJIETA CHApSIA HE 3aBUCUT OT yTJjla BEICTpEA.

2) MakcumainpHasi JalbHOCTh MOJETa COOTBETCTBYET YINy BbICTpena 45°
K TOPU30HTY.

3) ManbpHOCTH MONETa yBETMYUBACTCS C YBEITMYCHUEM yTIIa BBICTpEa.
4) HampHocTu mosiéra npu yriax Beictpena 30° u 60° kK TOpu30HTY COBIAIAIOT.

5) Bpewms monéra cHapsiia, BBIIYIICHHOIO MO yrjaoM 15° K FOPU30HTY, PaBHO
BPEMEHH MOJIETA CHAPSIA, BBITYIIEHHOTO MO YTJIOM 75° K TOPU30HTY.

OrtBeT:
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JIna omeemoe na 3ad0anusn 17-25 ucnonv3yiime omoenvHulil aucm. 3anuuiume
cnauana nomep 3aoanusn (17, 18 u m.o.), a 3amem omeem na nezo.

17

Hcnonb3ys mratus ¢ My(TO#, HEIOABMKHBIN OJIOK, HUTh, 2 Tpy3a U JUHAMOMETD,
co0epuTe SKCIEPUMEHTAIBHYIO YCTAaHOBKY JUISI HU3MEpEeHUs paboThl CHJIbI
YIPYTOCTH IIPU PAaBHOMEPHOM MOABEME I'PY30B € HCIOJIb30BAHUEM HENOJABUKHOTO
osoka. Onpenenute padboOTy, COBEpUIAEMYIO CHIJION YIPYIOCTH MPU MOABEME JBYX
COEIMHEHHBIX BMECTE TI'Py30B Ha BBICOTY 15 cM. AOCONIOTHYIO MOTIPEUIHOCTH
M3MEPEHUS CUJIbI C TOMOLIBIO JMHAMOMETpA NPHUHATH paBHOU +0,2 H.

Ha otnenpHOM sricTe:
1) cnenaiiTe pUCYHOK DKCIICPUMEHTAIBHON YCTAHOBKHY;
2) 3anuiute GopMyiTy s pacdéra padoThl CHIIBI YIIPYTOCTH;
3) yKakHTe pe3ysbTaThl IPSIMbIX U3MEPEHHUH CHIIBI YIPYTOCTH U Iy TH;
4) 3anMIIUTe YMCIOBOE 3HAUCHHE PA0OTHI CHIIbI YIIPYTOCTH.

Honnwtit omeem na 3ad0anus 18 u 19 oonyxncen cooepricamv ne monvko omeem
HA 80NPOC, HO U €20 PA38EéPHYMOe, 102UUECKU C8A3AHHOE 000CHOBANUE.

Ilpouumaitme mexcm u gvinonume 3a0anus 18.

IlepBbie ycTpoHCTBA MATHUTHOM 3aIUCH

Texnuka MarHUTHOM 3amucu Oblia M300peTeHa B KoHie 19-ro Beka. boiee
cTa ABajlaTu JIET Ha3al, B 1898 roay, marckuii unxenep Banbaemap Iloynbscen
Mojall 3asBKy Ha TMAaTEHTOBAHME amnmnapara JJisi MarHUTHOW 3alucHu ToJoca
Ha CTAJIBHOM TMPOBOJIOKE, KOTOPHIH OH Ha3Ban «rejerpadgoHom». ITy gaTy
CUUTAIOT F'OJOM POXKACHUS MATHUTHOM 3aIKCH.

B. IloynbceH co3aan HECKOJIBKO Pa3HOBUAHOCTEN anmnaparoB JJisi MArHUTHOM
3amucu. llepBeie W3 CO3MaHHBIX WM MoOjeile TenerpagoHa OBUINM  SBHBIM
nonpaxanueM (ouorpady Tomaca Dmaucona: B. Iloynbcen cnupaibHO HamoOTal
CTaJbHYIO MPOBOJIOKY TUAMETPOM OKOJO | MM B OJIUH CJIOW Ha BpallAlOIIUICs
HEMarHuTHbIM [winHAp (Banuk). BHemHe anmapaT BBITIAAET  OXOXKUM
Ha pOBOJIOYHBIN peoctar. Hanbonee Baxxnoe otimuue ot poHorpada T. Daucona
3aKII0YAJIOCh B TOM, 4YTO [JIsl 3allUCH U BOCIPOM3BENICHUS 3BYKOB BMECTO
BOCKOBOT'O LIWJIMHJpa, NpuMeHsBuieroca T. Dnuconom, B. [loynbcen ucnosnb3oBai
CTaJIbHYIO MPOBOJIOKY WJIU CTAIbHYIO JICHTY.

Bo Bpemsi 3ammcu 3Byka CTajlbHasi MPOBOJIOKA JIBUTAJIaCh BJIOJb TOJIIOCA
HEOOJIBIIOTO JIEKTPOMAarHuTa, KaTylika KOTOporo Obljia COeIMHEHa ¢ MUKPO(DOHOM.
3anvcaHHbI CUTHAT BOCIIPOU3BOJIMIICS JIPYTUM 3JIEKTPOMArHUTOM C BKIIFOUEHHBIMU
B €r0 IIeNb TOJOBHBIMH Tenedonamu. B mporecce 3amvcu wim BOCIPOU3BEACHUS
BaJIMK BMECTE C IMPOBOJIOKOM BPAILIATICS] OTHOCUTEILHO MAarHUTHOM TOJIOBKH, KOTOPAst
nepemelainach napamuiebHO €ro OCH, CKOJIb3Sl BJIOJIb BUTKOB IPOBOJIOKH, KAaK IO
pe3rde BuHTa. CKOPOCTH JMBMKEHUS TOJIOBKH BJIOJIb MPOBOJIOKM y CaMbIX TEPBBIX
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TenerpadoHoOB cocTaBisia 2 M/C M BBIIIE, TAK YTO CTa METPOB MPOBOJIOKU XBaTaJO
TOJILKO Ha 45 CeKyH]1 3BYyKO3aIHCH.

VY eTpoiicTBO MO3BOJISUIO MEPE3ANUCHIBATH 3BYKOBYIO HH(OPMAIIUIO HA TY JKe
CaMyl0 MarHUTHYIO IIPOBOJIOKY. JlJis 3amucy HOBOM peUM WU MY3bIKH MPOBOJIOKY
HE00X0IUMO ObLIO pa3MarHUTHUTh. i ATOro n300peTaresib NpoIycKaia e€ MexXIy
MOJIFOCAMHU  CHJIBHOTO 3JIEKTPOMArHuTa, BO30YXIAEMOr0 TEPEMEHHBIM TOKOM,
MIOCJI€ YET0 YCTPOIMCTBO OBLIO TOTOBO K HOBOM 3aIUCH.

102 M cranbHOM MPOBOJIOKM HAMOTald B OJWH CJIOM Ha BajluK B YCTPOWCTBE
B. Iloynscena. 3Hasi, 4TO NPOJOHKUTEIBHOCTh BPEMEHU 3alKMCH COCTABIISET
1 MuHyTY, U cuWTasi, 4TO ObUIa MCIOJb30BaHAa BCS JJIMHA TPOBOJIOKH, HAWIAUTE
CKOPOCTh MPOTATUBAHUSL CTAIHHOM MPOBOJIOKM MHUMO TOJOBKH 3JIEKTPOMArHUTA.
OTBeT IOSICHUTE.

HekoTtopsie momoxo3siiku st 60s1ee ObICTPOro pa3MOpakMBaHHS XOJIOAMIbHUKA
WJIA MOPO3UJIBHUKA CTaBAT PSIIOM C HUM PaOOTAIONIU BEHTHIATOP, HATPABIISS
CTPYIO BO3[yXa OT BEHTHJIATOPA BHYTPh OTKPBHITOH KaMephl XOJIOJAUIbHUKA
(Mopo3unbHUKa). [louemy mpu paboTarorieM BEHTHISATOpE JIEA B Kamepe Taet
obicTpee? OTBET MOSCHUTE.

Jna 3a0anuit 20-22 neodxo0umo 3anucamv NOJIHOE peuieHue, GKIUAIOUiee
3anuchb Kpamkozo ycioeus 3aoauu (/lano), 3anuce popmyn, npumeHeHue KOMopwix
Heo0X00uUMO U 00CMAMOYHO 0N PeuwleHUA 3a0auu, a MmaKice mamemamuyecKue
npeoopazoeanus u pacuémol, NPUGOOAULUE K YUC/I060MY OMEENLY.

20

Ha pucynke npezacrasieH rpaguk 3aBUCUMOCTH CUJBL 1 A
AIIEKTPUUYECKOro TOKa | B IPOBOJHUKE OT HANPSIKEHUS s
Ha ero koHnax U. Kakass MOIIHOCT OyJeT BBIACIATHCS
B OTOM TMPOBOJHUKE, €CIH €ro  MOAKIIOYUTH
K HCTOYHUKY MOCTOSIHHOTO HanpspkeHus 110 BY?

0 10 20 30 40 SO}U.B
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HeGomnpimoit  Opycok  COCKalb3bIBaCT C TJAAKOTO  3aKPEIUIEHHOTO  KIIMHA,
HaKJIOHEHHOTO o yrioM o = 30° k ropu3onty. [IpoexaB mo KIMHY paccTOsHUE
L =1 M (cm. pucyHOK), Opycok TuiaBHO (0€3 yaapa) rmepeeskaeT Ha TOPU30HTATLHYIO
IIEPOXOBATYIO TMOBEPXHOCTh M TPOE3IKACT MO HEW pacCTOsiHuEe 2 M 0 TOJHOW
OCTaHOBKMU. Bprunciaure  kodd¢uiMeHT TpeHuss Opycka O HIEpPOXOBATYIO
MIOBEPXHOCTb.

2

[Mpsimoii  mpoBogHKMk umHOH |=1M u Maccoit i
M =251 MNojBEIICH B FOPU30HTAILHOM IOJIOKEHUHU
HA JBYX JIETKUX KECTKUX IIPOBOJIOKAX B OJHOPOJIHOM
MarHUTHOM TIOJIE, TIPU 3TOM JIMHUM MAarHUTHOW
WHIYKIUM TOPU3OHTAIbHBI W IEPHECHIUKYJISPHBI
IIPOBOJHUKY (CM. PUCYHOK). Uepes MpOBOJHUK TEUYET
ClieBa HampaBo 3JeKTpuueckuid Tok cuion 0,5 A. /
IIpn kakoW BEJIMYMHE MAarHUTHOM HWHIYKLIUU BEC
MIPOBOJ/IHMKA CTAHET PaBHBIM HYJIIO? /

X oo
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