®usuka. 9 knace. TpeHUHT «DIEKTPOMarHUTHBIE SIBICHUS» 1

3JIeKTp0MaFHl/ITHbIe ABJCHUA

3ananus 1 TPEHUPOBKH

VYcTaHoBHTE COOTBETCTBHE MEXAY (PopMynaMu A pacyéra GU3NUECKUX BETUUYUH
¥ Ha3BaHUSIMU 3TUX BelMnuuH. B ¢popmynax ucnonap3oBanbl o0o3HaueHus: | - cuna
ToKa; R - anexTpuueckoe conmporusieHue. K kaxmoil mo3unuu mnepBoro crondua
0JI0EpUTE COOTBETCTBYIOLIYIO MO3HUIIMIO BTOPOTO CTOJIOLA U 3alUIINTE B TAOIUILY
BbIOpaHHbIE (PPl O] COOTBETCTBYIOIUMH OYKBaMU.

OOPMVIJIA OUBNYECKAA BEJIMUNHA
A) I12R 1) paboTa 3JIEKTPUYECKOTO TOKA
b) IR 2) MOIIHOCTH JIEKTPUIECKOTO TOKA

3) yAenbHOE ANEKTPUIECKOE COMTPOTHBIICHUE
4) HanpshDKeHUE

OrtBer:

Mertannuueckuii mapuk 1, yKpeIui€HHbIM Ha JJIMHHOM M30JUPYIOIIEH pydkKe
u umeronui 3apsaa +q = 10 aKi, mpuBOAAT MOOYEPETHO B COMPUKOCHOBEHHE
C IBYMs TaKMMH >X€ ILIApUKAaMU 2 U 3, PaACMOJ0KEHHBIMM Ha H30JUPYIOLINX
MOJICTAaBKAaX U UMEIOIIMMU, COOTBETCTBEHHO, 3apsiibl —q U +q.

1 2 3

ﬁq -q +9

Kaxoii 3apsi B pe3ynbTaTe OcTaHeTCsl Ha mapuke 37

OTtBeT: aK1.

Ha pucyHke uzoOpakeHa cxeMa SJIEKTPUYECKOW MEMH, COCTOsIEed U3 TpEX
PE3UCTOPOB, HCTOYHHUKA MOCTOSHHOTO HamnpspkeHus u Tpéx kiouen Ki, Ko u Ks.
Comnportunenus pesuctopoB: Ri =2R, Rz =4R, R3z =R. Haiigute oTHomeHue
BEJTMYUHBI MOIITHOCTH, BBIICIISIONIEHCS B IIENHU MTPU 3aMKHYTBIX BCEX TPEX KIIr0Uax,
K BEJIMYMHE MOIIHOCTH, BBIJICISIONICICSA B LIEMH, €CIIM 3aMKHYT TOJIbKO Kitou Ko.
OTBeT OKpPYIJIUTE 10 JECATHIX JOJIEH.
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®usuka. 9 knace. TpeHUHT «DIEKTPOMarHUTHBIE SIBICHUS» 2
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Ortser:

[lpy mnOpomyckaHWM TOCTOSIHHOTO —DJEKTPUYECKOIO0 TOKa 4epe3 IpOBOL,
HAaMOTAaHHBIM Ha KEJIEe3HbIHA O0NT, K OONTY MPUTATUBAIOTCSA TBO3IAU (CM. PUCYHOK),
TO €CTb OOJIT IPEBPAIIACTCS B 3JIEKTPOMATHHUT.

1 (et

Kak MeHsitoTcs 001iee CONMPOTUBICHHUE AIEKTPUUECKON IIeNMU U MOJbEMHAs Cuia
AIIEKTPOMAarHuTa MNpy MEePEMEILIEHUH MOI3YHKa peocTara BIpaBo?
VY cTaHOBHUTE COOTBETCTBUE MEXKIY (PU3UUYECKUMH BETUYMHAMHU M UX BO3MOKHBIMH
HM3MEHEHUSIMHU.
JUIst KaKI0M BENTMYMHBI ONPEIEIUTE COOTBETCTBYIOIINM XapaKTeP U3MEHEHUS:

1) yBenuuuBaercs

2) yMeHBIIaeTCs

3) HEe U3MEHsETCS
3anumute B TaONWIy BBIOpaHHBIC MUQPPHI AT KaxA0H (HU3MIECKON BEITUYHHBI.
[Mudpsl B 0TBETE MOT'YT TOBTOPATHCS.

/

OO11ee conpoTUBIIEHUE [TogpéMHas cuita dJIEKTPOMarHuTa
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®usuka. 9 knace. TpeHUHT «DIEKTPOMarHUTHBIE SIBICHUS» 3

DneKkTpuyecKas CXemMa COACPKUT HUCTOYHUK TOKA, MPSIMOJMHEHHBIA MPOBOJIHUK
AB, rtuOkue mOABOAAIIME TIPOBOJA, KIOY U peoctaT. I[lpoBogHuk AB,
MOABEIIEHHBIN MPU TOMOIIN TMOKUX MOJBOSIINUX MPOBOJOB, MOMEIIACTCI MEXKIAY
MOJIOCAMH TOCTOSSHHOTO MarHuTta (cM. puUCyHOK). Ilpu 3aMblkaHuMM KiIrOoua
MOABOJSIIME TIPOBOJIA, HA KOTOPBIX BHUCHUT TMPOBOAHUK AB, OTKIOHAIOTCA
OT BEPTUKAIBHOrO mnoJiokeHus. I[lociae 3Toro mos3yHOK peocrara HAYMHAKOT
MeJIJIEHHO MepeMeniaTh Brpaso. IIpoBogHUK AB MEHsET CBOE MOJIOKEHHUE.

S

Bribepute U3 mpemsiOKEHHOTO MEpPeYHS 06a BEPHBIX YTBEPXKICHUS, KOTOPHIC
COOTBETCTBYIOT pE3yJbTaTaM TMPOBEAEHHBIX SKCIEPUMEHTAIBHBIX HAONIOACHUMN.
3anuumuTe B OTBETE UX HOMEpa.

1) Tlpu 3aMKHYTOM KJIIOYEe ODJICKTPUYECKHH TOK B IPOBOJHUKE HMEET
HaIpaBJIE€HUE OT TOUKHU B K TOUKe 4.

2) MarautHoe Tojie B OOJIACTH PACIONIOKEHHsI MPOBOJHUKA AB HampaBiIeHO
BEPTUKAIHHO BBEPX.

3) DnexkTpuYecKHii TOK B TPOBOJAHUKE AB cO3/1aéT OJJHOPOIHOE MATHUTHOE TIOJIE.

4) Tlpu 3aMKHYTOM KJIIOY€ IPOBOJHUK OYIET BBITAJIKUBATBCS W3 O0JACTH
MarHuTa BITPaBo.

5) Ilpm mepemMenieHUH MOJ3YHKA peocTara BIPaBO cuiia AMIiepa, JACHCTBYIOIIAs
Ha IPOBOJIHUK AB, yBETUUYHUTCA.

Ortser:
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®usuka. 9 knace. TpeHUHT «DIEKTPOMarHUTHBIE SIBICHUS» 4

VY CcTaHOBHUTE COOTBETCTBUE MEXIY HAyYHBIMU OTKPBITHSIMU U UMEHAMH YYEHBIX,
KOTOpPBIM 3TH OTKpPBITUS IpuHamiexar. K kaxmoill mo3unuu mepBoro crondia
N0JI0EpUTE COOTBETCTBYIOLIYKD MO3ULHUI0 M3 BTOPOTrO CTONOLA W 3alMILNTE
B TaOJUIY BRIOpaHHbIE HU(PPBI IO COOTBETCTBYIOIUMH OyKBaMHU.

OU3NYECKOE OTKPBITHUE UM YUEHOT'O
A) BKCIIEpUMEHTAILHOE OTKPBITHE MAarHUTHOTO 1) A.C. Ilomos
B3aMMOJECHCTBUS JIBYX IPOBOJIHUKOB C TOKOM 2) A. Ammep
b) skcrepuMeHTaIIbHOE OTKPBITHE 3JIEKTPO- 3) I.Tepn
MarHMTHBIX BOJH 4) M. Dapaneit
Alb

OrtBer:
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®usuka. 9 knace. TpeHUHT «DIEKTPOMarHUTHBIE SIBICHUS» 3)
MarnuTHasi mojJBecKa

CpenHsisi CKOPOCTh IIO€3/IOB Ha IKEIE3HBIX JIOpOoraX HE MPEBhIIIaeT
150 xm/4. CKOHCTpYMpPOBATH TOE3/, CIOCOOHBIM COCTS3aThCsl IO CKOPOCTH
c camoneToMm, Hempocro. [Ipm OONBIIMX CKOPOCTSAX KoJIiéca TIOE3/I0B HE
BBIJICP)KMBAIOT HAarpy3Kd. BBIXOI OJMH: OTKa3aThCA OT KOJIEC, 3aCTaBUB ITOE3]T
neretb. ONUH W3 CHOCOOOB «ITOJIBECHTHY» IMOE3M HAJ[ PEIbCaMH — HCIIOJIh30BATh
OTTaJIKUBAHUE MarHUTOB.

B 1910 romy Oenbruen O. baimie mnocTpows MNEpBYIO B MHPE MOJEITb
JeTaomero moesna W ucnbitan €€, 50-KuiaorpamMMmoBblid - cMrapooOpa3HbId
BarOHYMK JICTAIONIEr0 I0€3/1a Pas3roHsics N0 CckopocTd cBbime 500 km/4!
MaruutHas popora bamne mnpeacrtaBisiia coOod  IEMOYKY METALTMYECKHUX
CTOJIOMKOB C YKPEIUIEHHBIMM Ha MX BepIIMHAX KaTymkamu. [locrne BKiroueHHs
TOKa BarOHYMK CO BCTPOCHHBIMM MarHUTaMy MPUIIOJHUMAJICA HaJ KaTylKaMu
Y PA3TOHSJICS TEM K€ MATHUTHBIM T0JIEM, HaJ KOTOPBHIM ObLT MOJBEIICH.

[Mpaktruecku oaHoBpemeHHo ¢ banwuie B 1911 romy mpodeccop Tomckoro
TEXHOJIOTUYECKOTO  HMHCTUTYTa b. BeliHOepr  paspaboran  ropazmo  Oomee
HKOHOMUYHYIO TIOJIBECKY JIETAIOIIero noe3ja. BeHOepr npejyiarai He OTTAIKUBATh
JIOPOTY W BaroHel APYr OT JApyra, 4YTO YPEeBATO OTPOMHBIMH 3aTpaTaMH SHEPTHH,
a TIPUTATHBATh UX OOBIYHBIMHU AIIEKTPOMArHUTAMH. JEKTPOMArHUTHI IOPOTH ObLIH
PACIONOKEHBI HaJ MOE3/I0M, YTOObI CBOMM MPUTSIKEHHEM KOMIIEHCUPOBATh CHITY
TsbKecTH Toe3nia. JKelle3HbI BaroH pachojarajics MEepBOHAYATHHO HE TOYHO MO
AJIEKTPOMArHUTOM, a Mo3aau Hero. [Ipu 3ToM 3reKTpoMarHuThl MOHTUPOBAIIUCH T10
BCcel JymHEe Aoporu. [lpu BKIIOUEHMH TOKa B MEPBOM 3SJIEKTPOMArHUTE BarOHYHMK
MOAHUMAJICS U MPOJIBUTAIICS BIIEPE, TI0 HANIPABICHUIO K MarHuTy. Ho 3a MraoBeHue
0 TOTO, KaK BaroOHYMK JOJKEH ObUl MPWIUIHYTh K OJIEKTPOMAarHuTy, TOK
BbIKJItOUascs. [loe3n mpogoinkai JieTeTh MO MHEPIIUM, CHUKAs BbICOTY. BKirouancs
CJIEYIOIIMHM 3JIEKTPOMArHUT, MOE3/1 OISITh MPUIIOHUMANICA U yckopsuics. [TomecTus
CBOM BaroH B MEAHYIO TpyOy, U3 KOTOPOI ObUT OTKa4YaH BO31yX, BeliHOepr pazornan
BaroH Jio ckopoctu 800 km/4!

Kakoe u3 MarHUTHBIX B3aMMOJACHCTBHM MOJKHO HCIIOJb30BaTh i1 MAarHUTHOM
IMOABECKH?

A. TlpuTtsiskeHre pa3HOMMEHHBIX MOJIFOCOB.

b. OrrankuBanne 0o THOMMEHHBIX ITOJIIOCOB.

W3 npenyioxeHHbIX BapUAHTOB OTBETA BHIOEPUTE MPABWIbHBIA U 3alUIIUTE €TI0
HOMED:

1) Tompko A 2) Ttosbko b 3) au A, Hu b 4) nA ub

Ortser:
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®usuka. 9 knace. TpeHUHT «DIEKTPOMarHUTHBIE SIBICHUS»

[Ipn nBU>KEHUM TTO€3/1a HA MATrHUTHOW MOJIBECKE

1) cuabl TpEHUSI MEXKIY MTOE3/I0M H JOPOTOH OTCYTCTBYIOT.

2) CHIIBI COTIPOTUBIICHUS BO3/1yXa IMPEHEOPEIKUMO MAITBI.

3) HWCHONB3YIOTCS CHIIBI DJIEKTPOCTATUYECKOTO OTTATKHBAHHS.

4) WCHONB3YIOTCS CHIIBI TPUTSKCHUS OJTHOMMEHHBIX MarHU THBIX TTOJIFOCOB.

Ortser:
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®usuka. 9 knace. TpeHUHT «DIEKTPOMarHUTHBIE SIBICHUS» 7

OnHoMy M3 IBYX OJIMHAKOBBIX MPOBOISIIUX IIAPUKOB cOOOMIn 3apsia +6 uKi,
apyromy — 3apsa —2 HKi. 3aTeMm mapuku CO€AMHWIA TPOBOJHUKOM. Yemy Oyner
paBeH 3apsJ KaXA0ro U3 IIAPUKOB M0CJIE COEIMHEHUA?

OTtBeT: aK1.

Tpu pesucropa, conpotuBiieHus: KOTopeiX: R1 =3 Om; R = 6 OM u Rz = 9 Owm,
COEMHEHBI  MOCIENOBATENbHO. BoJMbTMETp, NOAKIIOYEHHBIA  MHapaIEIbHO
BTOPOMY PE3UCTOPY, MOKa3bIBaeT HampspkeHue 12 B. Uemy paBHO HampsiKeHHUE
Ha BCEM ydvacTke 1enu? BoibTMeTp cuuTaTh NACaIbHBIM.

OtBeT: B.

[Ipenmer, Haxonsuuiics Ha pacctosHuM 4F oT coOuparomel JTUH3bI, TPUOIHKAIOT
kK JmH3e Ha paccrosHue 3F (F — dokycHoe paccrosaue mun3bl). Kak mpu stom
U3MEHSIOTCS (POKYCHOE pacCTOSIHUE JIMH3bI U PACCTOSHUE OT JIMH3bI J0 U300pakeHHsI
npeaMera’?

JII1 KaXKa01 BEJIMYMHBI ONPEJICITUTE COOTBETCTBYIOIINN XapaKTEP U3MECHEHUS:

1) yBenuunBaercs
2) yMeHBIIIaeTCs
3) He u3MeHseTCcs

3anumuTe B TaOAUIy BbIOpAHHBIE LUQPHI 11 KaXXKA0H (PU3NYECKON BEIUYUHBI.
[Mudpsl B 0OTBETE MOT'YT IOBTOPATHCS.

DoKyCcHOE pacCTOsIHUE Paccrostnue ot TuH3bI
JIUH3BI 10 U300paKeHUsI IpeaMeTa
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®usuka. 9 knace. TpeHUHT «DIEKTPOMarHUTHBIE SIBICHUS» 8

VYuenuk coOpa 3JeKTPUUECKYIO IeTh, IPEACTAaBICHHYIO Ha PUCYHKE.

Kakoe yTBepxaeHue BepHO?

1) Tlpu 3aMbIKaHMM KJFOYa aMIEPMETP MOKAKET CHIY 3JCKTPUYECKOTO TOKa,
IpoTEeKarolIero yepes peocrar R.

2) Ilpu 3amMBIKaHUM KJIIOYa aMIEPMETP IMOKAKET CHIY JJIEKTPUYECKOTO TOKa,
nporekaroniero uepes pesucrop R1.

3) Ilpu 3aMbplkaHUM KITHOYa aMIIEPMETP IMOKKET CHIIY DIICKTPUYECKOTO TOKa,
poTeKarolero yepes pesucrop R2.

4) AmmepMmeTp BKIIOYEH B DIIEKTPUUECKYIO IIEMb C HAPYIICHHEM MOJISPHOCTH
HOJIKJIFOYECHHS.

OrtBeT:
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Yuuten» Ha ypoKe, WCIOIb3ys JiBa
napajuieJIbHBIX MPOBOJIA, KJIFOU, HCTOYHUK
TOKA, COEMMHHUTEIbHBIC MPOBOA, COOpa
JBE  DIEKTPUYECKHE  CXEMBl IS
WCCIICIOBAHUSI  B3aUMOJCUCTBUS  JIBYX
MIPOBOJTHUKOB C JJIEKTPHIECKUM TOKOM
(cM. pHUCYHOK). VYCIIOBUSI TIPOBEICHUS
OTIBITOB W HaOMIOaeMOe B3aMMOJCHCTBUE
MIPOBOTHUKOB TIPE/ICTABIICHEI B TaOJIHIIE.

/\
[ ]
\_/
OmmrlT 1. OrmgrIT 2.
BzaumopeincTBrue npoBOJIHUKOB BzaumopeicTBrue npoBOJIHUKOB
MIpY MPOIMYCKaHUU Y€pe3 HUX MIpY MPOIMYCKaHUU Y€pe3 HUX
AIEKTPUYECKOro Toka |1 B oHOM AJIEKTPUYECKOTOo ToKa |7
HaIpaBJICHUN B IPOTUBOMOJIOKHBIX HAPaBICHUIX

BriOepute U3 NpeaioKeHHOTO MEpPEeYHs 0@ YTBEPXKIICHUS, KOTOPbIE COOTBETCTBYIOT
pe3yJIbTaTaM MPOBEAEHHBIX AKCIEPHUMEHTATIBHBIX HAOMIOIEHUIA. YKaKUTE UX HOMEpA.

1) TlapamienbHble TPOBOAHUKH C JJICKTPUUYECKHM TOKOM IMPHUTATHBAIOTCS, €CIIH
TOKH NPOTEKAIOT B OJJHOM HaIlPaBJICHUH.

2) TlapannensHble MPOBOJHUKH C AJIEKTPHUECKAM TOKOM OTTAIKUBAIOTCS, €CIU
TOKH MPOTEKAIOT B IIPOTUBOIIOIOKHOM HaIIPaBICHUH.

3) Ilpm yBenmWYeHHH pACCTOSHUS MEXIY IPOBOJAHUKAMH B3aHUMO/ICHCTBHE

IMPOBOJIHUKOB ocnaOeBaer.

4) Tlpu yBeTUYEHUH CHJIBI TOKA B3aUMOJICHCTBHE IPOBOJHUKOB YCHIINBACTCA.

5) Bokpyr Kamoro u3 NpoOBOJAHUKOB C TOKOM BO3HHKAET MArHUTHOE TIOJIE.

OrtBer:
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®usuka. 9 knace. TpeHUHT «DIEKTPOMarHUTHBIE SIBICHUS» 10

VY cTaHOBHUTE COOTBETCTBUE MEXKIY TEXHUUYECKUMH YCTPONCTBAMHU U (PU3HYECKUMU
SBJICHUSIMH, JIeKAIlUMU B OCHOBE HX paboThl. K KaXnoil MO3uMIUU MEpBOTO
crosdua Mnoj0epuTe COOTBETCTBYIOLIYIO MO3MLHI0O M3 BTOPOrO  CTOJOIA
U 3alldIIUTE B TAaOJMLy BBIOpaHHbIE HU(QPBI MOJ COOTBETCTBYIOIIMMHU OYKBaMHU.
[Tudps! B 0TBETE MOTYT OBTOPSTHCS.

TEXHUYECKOE YCTPOMCTBO OU3NYECKOE ABJIEHUE
A) reHepaTop 3IEKTPUUYECKOTO TOKA 1) neidcTBHE MAarHUTHOTO MOJIS HA
b) nBuratens BHyTPEHHETO CrOpPAHUS MPOBOJHHMK C TOKOM

2) TmpeBpallcHHe BHYTPEHHEN SHEPTUU
B MCXaHHYECKYIO

3) mnpeBpamieHUe MEXaHUICeCKOM
SHEPTUH BO BHYTPEHHIOIO

4) 3JeKTPOMAarHUTHAS MHIYKIIHS

OTtBeT:

VY CTaHOBHTE COOTBETCTBUE MEKIY (DM3NUESCKUMH BEITMYMHAMHU M CIUHUIIAMU ITHX
BenuunH B CH. K kaxmoit mno3unuM TEpBOro  CTOJONA  MOA0EpuUTe
COOTBETCTBYIOIIYIO TO3UIIMI0 W3 BTOPOTO CTOJOIA M 3alUIIUTe B TaOIUIY
BBIOpaHHBIE IU(PHI ITOT COOTBETCTBYIONIUMU OYKBaMHU.

OU3NYECKASA BEJIMUNHA EJINHULIA ®M3WYECKOM
BEJIMYMHBbI

A) SIEKTpUUECKOE HANPSIKEHUE 1) xymon (Ki)

b) snextpuueckoe CONpoOTUBIECHUE 2) Bart (BT)

B) snextpuueckuii 3apsin 3) ammep (A)
4) BousT (B)
5) om (Om)

A|b|B

Ortser:

[IpounTaiiTe TEKCT M BCTAaBbTE HA MECTa MPOIYCKOB CJIOBa (CIIOBOCOYETAHUS)
U3 NMPUBEAEHHOTO CIHCKA.

Yuurtenb Ha ypoKe, UCHOJIb3YSl JIB€ OJUHAKOBBIC JIETKHE TMAJOUYKU U KYCOK
METKOBOM TKaHW, IIOCIEA0BATEIBLHO TPOBEN JBa OIbITA MO BJICKTPU3ALIUH.
B niepBoM oribiTe, B3IB OAHY M3 HMAIOYEK, YUUTENb MTOTEP APYT O Apyra MmeEIKOBYIO
TKaHb M 3Ty MNAJIOYKy, IOCJIE€ YEero Yy4YEeHWKH MOMIM HaOII0aTh B3aUMHOE
MPUTSHKEHNUE MEXKTY TATOYKOM M KYCKOM TKaHH (puc. 1).
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®usuka. 9 knace. TpeHUHT «DIEKTPOMarHUTHBIE SIBICHUS» 11

DT0 OOBACHSAETCSA TEM, YTO W IMajodyka, U TKaHb
MpUOOpETaAIOT

y

Puc. 1.

(A), npuyém oHU
(b) 3apsmbl. A, Kak M3BECTHO, B3aUMOJCICTBHE

Pa3HOMMEHHBIX 3apsJI0B 3AKIOYACTCA B UX B3aUMHOM (B).

Bo BTOpOM ombITe Mocie MoO4YepEéAHOro HATUPAHUA O TKaHb 00€ MaJOYKU
CTaJIM B3aUMHO OTTAJIKUBATHCS IPYT OT Jipyra (puc. 2).

>

Puc. 2.

Tak mpoucxoauT MOTOMY, YTO 00€ MAJOYKH MOCTE HATUPAHUS UX OJJHHUM U TEM Ke

KYCKOM TKaHHM TPUOOpesH

(I') snextpuueckue 3apsnpl. Bzaumoseiicteue

JKC€ TaKHX 3apsAa0B 3aKIF0OYaCTCA B X B3AUMHOM OTTAJIKMBAHWHU.

Cnucok coé u cnoeocouemanuil:

1) oaWHAKOBBIC IO 3HAKY

2) TPOTHUBOIOJIOXKHBIC ITO 3HAKY

3) JCKTPHU3YIOTCS Yepe3 BIUSHUE
4) SIEKTPU3YIOTCS PU TPESHUH

5) orrankuBaHHE

6) mpuTsKEeHUE

7) He MPOBOJAT ICKTPUYECKU 3apsi

3anuiuTe B TaOIUILy BEIOpaHHbIE HU(DPHI 10 COOTBETCTBYIOLIMMHU OYKBAMH.

OTtBeT:

A

b

B

I
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Yemy paBeH 3apsj METAUIMYECKOrO IIapa, ecid Ha HEM uMeeTrcs
N = 4x10% ¥36BITOYHBIX AITEKTPOHOB?

OTtBeT: aK1.

Yemy paBHO 00I1llee CONMPOTUBICHUE y4acTKa IE€MH, N300paKEHHOTO HA PUCYHKE,
ecmm R = 8 Om, R = 8 OM, R3=4 Om, Rs =1 Om? OTBer BbIpa3ute B BUIEC
JNECATUYHOTO YHMCIa C TOYHOCTBIO JIO JIECATHIX JOJEH.

OTBeT: OmMm.

C nomoibto cobOuparoliel JMH3bl MOJIYYEHO H300pakeHue A18; npenmera AB
(cM. pucyHok). Kak u3MeHsTCS pasMep U SpKOCTb U300paKEHUs, €CIH 3aKPhITh
4EpHOI OyMaroil BEpXHIOIO MOJIOBUHY JTUH3HI?
A
B

Y

YcTaHoBUTE COOTBETCTBHE MCKAY (1)I/IBI/II-IGCKI/IMI/I BCINYNHAMHU U UX BO3MOXXHBIMH
U3MCHCHUAMMU.

I[JIS[ Ka}I(}IOfI BCJIIMYMHBI OIIPCACINTC COOTBGTCTBYI—OIIII/Iﬁ XapaKTCp U3MCHCHUS:

1) yBenuuuBaercs
2) yMeHbI1aeTcs
3) He u3MeHseTcs

3anuinute B TaOnHIy BbIOpaHHbIE LHUQPBI A Kaxaod (PU3MYECKON BETUYHMHBIL.
[{udpsl B 0TBETE MOTYT TOBTOPSATHCS.

Pa3mep nzobOpakenus SApkocTh n300paxeHus

© Cratl'pag 2019-2020 yu. r. [lyOnukamnus B MHTEpHETE WIX NEYaTHBIX U3JAaHUIX 0€3 MHUCbMEHHOTO
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13

3anuinTe pe3ynbTaT W3MEPEHUS SJIEKTPUUYECKOrO HAIpSKEHUs (CM. PHUCYHOK),
YUHTBIBAs, YTO MTOIPEIIHOCTh U3MEPEHUS paBHA LIEHE JEIICHNU.

i

1) 24+02)B 2) 24+0,1)B 3) 44+0,1)B

OTtBeT:

4) (48+02)B

© Cratl'pag 2019-2020 yu. r. [lyonukanus B MHTEPHETE WIN NEYaTHBIX U3JaHUAX 03 MHCEMEHHOTO
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Hcrnonb3ysl KaTylliKy, 3aMKHYTYIO Ha aMIIEpMETP, U MOJOCOBOM MAarHuT, YUYEHUK
u3ydaja SBJICHHE OJJIEKTPOMAarHUTHOW WHAYyKIUU. Ha pucyHke mpeacTaBiieHbl
pe3yNbTaThl ONbITA JJIsI Ciydas BHECEHUs MarHuta B karymky (1), mns ciydas
MOKOSIIIIErocsi Maruuta (2) u sl ciy4dasi BBIHECEHUsI MarHuTa U3 Karymku (3).

(1) (2) (3)

Bribepure ©3 TPEmIOKEHHOTO TIEPEeYHS 06a  YTBEPXKICHUS, KOTOpPHIC
COOTBETCTBYIOT PE3YJIbTaTaM MPOBEIEHHBIX AKCIIEPUM CHTATBHBIX HA0JII0 ICHUH.
3anuInTe B OTBETE X HOMEPA.

1) BenuumHa WHIYKIMOHHOTO TOKAa 3aBUCHT OT TE€OMETPUYECKHUX Pa3MepoB
KaTyIIK!

2) Bennunna HHAYKOWMOHHOI'O TOKA 3aBUCHUT OT CKOPOCTH U3MCHCHUS MArHUTHOT'O
IIOTOKA, IIPOHU3BIBAIOIICTO KATYHIKY

3) B nocTtosHHOM MarHuTHOM IT10JIe I/IHI[yKI_II/IOHHblf/'I TOK B KaTyYIIKC HC BOBHUKACT

4) HampapiicHHEe WHIYKIIMOHHOTO TOKa 3aBUCHUT OT TOTrO, BHOCST MarHuT
B KaTyIIKY WJIA BEIHOCAT U3 HEE

5) BenmnunHa WHIYKITMOHHOTO TOKA 3aBHCHUT OT MAarHUTHBIX CBOHCTB MarHuTa

OrtBer:

© Cratl'pag 2019-2020 yu. r. [lyOnukamnus B MHTEpHETE WIX NEYaTHBIX U3JAaHUIX 0€3 MHUCbMEHHOTO
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VY cTaHOBUTE COOTBETCTBUE MEXKIAY TEXHUYECKHUMH YCTPOMCTBAMU M (DU3UYECKUMHU
SIBIICHUSIMH, JICXKAITUMHU B OCHOBE WX PpaboThl. K KaXT0# MO3HIINN ITEPBOTO CTOJIONA
noAOEepUTE COOTBETCTBYIOIIYIO TMO3MIIMIO W3 BTOPOro CTOJIOA W 3allUIIUTe
B TaONMITy BHIOpaHHBIC IU(PBI TIOJT COOTBETCTBYIONUME OykBamu. [ludpsr B oTBETE
MOTYT TIOBTOPSTHCA.

TEXHUYECKOE OU3NYECKAA 3AKOHOMEPHOCTD
YCTPOICTBO
A) snekTpuyeckas minTa 1) nmelicTBHE MarHUTHOTO ITOJIS HA TIPOBOJHHUK
b) amnepmerp C TOKOM

2) mpeBpalieHre BHYTPCHHEH YHEPTUU
B MEXaHUYECKYIO

3) mpeBpalleHHEe JIEKTPUUCCKOM SHEPTHU
BO BHYTPEHHIOIO

4) SIeKTPOMAarHUTHAs WHIYKIIHS

Ortser:

© Cratl'pag 2019-2020 yu. r. [lyOnukamnus B MHTEpHETE WIX NEYaTHBIX U3JAaHUIX 0€3 MHUCbMEHHOTO
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Tepmos1eMeHTbI

PaccMoTprM  1ieTlb, COCTaBJICHHYIO M3 TPOBOJHHUKOB, HW3TOTOBJICHHBIX
U3 Pa3HBIX METALIOB (CM. pUCYHOK). Eciiu MecTa cltaeB MeTaJlJIOB HAXOJATCS TIPH
OJHOM TeMmIleparype, TO TOKa B IleMM He HaOmomaercs. I[lookeHwe craHeT
COBEPILIEHHO MHBIM, €CJTH MBI HAarpeeM KaKoH-HHOY/b U3 CITacB, HAIIPUMEp, CIai a.
B 3TOM citydae raJibBAaHOMETp MOKa3bIBaCT HAJTMYME B IICITH JICKTPHYECKOTO TOKA,
MPOTEKAIOIIEr0 BCE BpEMs, IIOKA CYIIECTBYET Pa3HOCTh TEMIIEPATYp MEKIY
criastMu a u b.

%{;‘{....'i!...ﬁ,, 2

Puc. Uel’lb, cocmoAwas U3 HCeie3Hoco U c)@yx MeEOHbIX npoeodnukoe
U catbearHomempa.

3HaueHue CWibl TOKa, MPOTEKAIOMIEro B  IEeNH, MNPUOIU3UTEIBHO
IIPONOPLMOHAIIBHO PAa3HOCTH TeMIleparyp cnaeB. HampasneHue TOka 3aBUCHT OT
TOTO, KaKOW M3 CaeB HaXOJUTCs Mpu Oojee BhICOKOW TemrepaTtype. Eciu cnait a
HE HarpeBarTh, a OXJAX/ATh (IOMECTUTh, HAIIPUMEP, B CYXOM JIET), TO TOK MOTEUYET
B 00paTHOM HAIPABJICHUU.

OnucanHoe siBieHre ObUT0 OTKPBITO B 1821 1. HeMenkum ¢pu3nkoM 3eeOeKoM u
MOJTyYHJIO Ha3BaHWE TEPMODJICKTPUIECTBA, & BCAKYI0O KOMOWHAITUIO MTPOBOTHUKOB
U3  pa3HBIX  METAIOB, OO0pa3ylIIMX  3aMKHYTYH  IIelb,  Ha3bIBAIOT
TEPMOIJIEMEHTOM.

BaxxHbIM NpUMEHEHHEM METAUTMYECKUX TEPMOIJIEMEHTOB SIBISIETCS UX
WCIIOJIb30BaHUE YISl U3MEPEHUs] TeMIepaTyphl. TepMO3JIEeMEHTHI, HCHOJb3yeMblIe
JUISL U3MEPEHUs TeMIeparypbl (Tak Ha3blBa€Mble TEPMOIAPHI), 00JIANAIOT MEpea
OOBIYHBIMU KHUJKOCTHBIMA TEPMOMETPAMU PSJAOM TPEUMYIIECTB: TEPMOIIAPHI
MOYXHO HCIIOJIB30BaTh Il U3MEpeHus Kak oudeHb BbicOKuX (10 2000°C), Tak u
OUEHb HU3KUX TeMmieparyp. bonee Toro, Tepmomapbl nai0T 00Jjee BBICOKYIO
TOYHOCTh U3MEPEHUS TEMIIEpPATyphl U TOpa3io ObICTpEe pearupyroT Ha U3MEHEHUE
TEMIIEPaTypBhl.

© Cratl'pag 2019-2020 yu. r. [lyOnukamnus B MHTEpHETE WIX NEYaTHBIX U3JAaHUIX 0€3 MHUCbMEHHOTO
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TepmoaneMeHT — 310

1) 3aMKHyTasl I€lb, COCTOSAIIAs M3 KOMOWHAIMHA METAUIMYCCKHUX IPOBOJIHUKOB
Y TAJIbBAHOMETPA.

2) sIBJICHWE TMPOTEKAHUsS DJIEKTPUYECKOrO TOKA B 3aMKHYTOH II€NH, COCTOSIICH
Y3 Pa3HbIX METAJJIOB, IIPU BOSHUKHOBEHUHU PAa3HOCTU TEMIIEPATYP CIIAEB.

3) sBJIGHWE MPOTEKAHUsS JJIEKTPUYECKOTO TOKA B 3aMKHYTOH IICIH, COCTOSIICH
U3 Pa3HbIX METAJUIOB.

4) 3aMKHyTas IIeMb, COCTOSIIAs W3 KOMOHMHAIMM TPOBOJHMKOB W3 Pa3HbIX
METAJIJIOB.

Orser:

[lpu HarpeBaHWM CHaeB TEPMOIApPHI W3 MEAM W KOHCTaHTaHa 70 TeMIepaTyp
100°C wu 300°C w4epe3 TambBaHOMETP MPOXOJUT JJICKTPUUECKUH TOK

(CM. pUCYHOK).

lanmpBanOMeETp

Ha kakoM wu3 pHUCYHKOB IIOKa3aHHs TajJbBaHOMETpPA NPABUIBHO OTPAXKAKOT
HAIPABJICHUE W 3HAYEHUE CUJIbI TOKA ISl HOBOWM Pa3HOCTH TeMIEpPATyp?

© Cratl'pag 2019-2020 yu. r. [lyOnukamnus B MHTEpHETE WIX NEYaTHBIX U3JAaHUIX 0€3 MHUCbMEHHOTO
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1) lanbBanomMeTp 3) lanpBanoOMeTp

2)

Koncrauran

OrtBer:

© Cratl'pag 2019-2020 yu. r. [lyOnukamnus B MHTEpHETE WIX NEYaTHBIX U3JAaHUIX 0€3 MHUCbMEHHOTO
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VY cTaHOBHUTE COOTBETCTBHE MEXAY (PU3NYSCKMMH BEIMYMHAMH U TMPUOOpaMH,
MpPEeIHA3HAYCHHBIMU JIJII M3MEPECHHS: K KaXIOMY D3JIEMEHTY IIEpBOrO CTOJIOIA
no0epuTe COOTBETCTBYIOIIMNA SJEMEHT W3 BTOPOrO CTONOIA U 3alUIINTe
B TAONUIY BRIOpaHHBIE MUQPHI IO COOTBETCTBYIONMUMH OyKBaMHU.

OU3NYECKASA BEJIMUNHA [TPUBOP
A) nyeKTpUUYECKOEe HaIPSKEHUE 1) BarT™meTp
b) MorHOCTh TOKA 2) BOJBTMETP
B) BiaxxHOCTH BO3ayXa 3) OapomeTp-aHepou

4) ammepmeTp
5) rurpomerp

OTtBeT:

Y CcTaHOBHTE COOTBETCTBHE MEXTY (POpMYyJIaMu ISl pacdéra (PU3NUECKUX BETMYUH U
Ha3BaHUSAMU 3TUX BeMWYMH. B (opMynax ucnonb3oBanbl oOo3HaueHus: | — cuna
Toka; U - snexktpuueckoe HampsbkeHue; t — Bpemda. K kaxmoil mo3unuu nepBoro
croslla mog0epuTe COOTBETCTBYIOUIYIO TO3UIMIO U3 BTOPOTO CTOJIOLA U 3aMUILINTE
B Ta0JMIly BeIOpaHHbIE I PHI 1101 COOTBETCTBYIOIMMU OyKBaMHU.

OOPMVIIA OU3NYECKAS BEJIMUNHA
A) It 1) sneKTpUYECKOE CONPOTUBIICHUE
b) Ut 2) paboTa 3IEKTPHUECKOrO TOKa

3) MOIIHOCTB JEKTPHUECKOTO TOKA
4) BIEKTPUYUCCKUH 3apsi/l

OrtBer:

JIBa OJWHAKOBBIX METAUIMYECKUX IIAPUKA, 3apsI)KEHHBIX MOJOXKUTEIbHBIMU
3apanaMu (1 U (2, MPUBEIM B CONPUKOCHOBEHHE. [lpu 3TOM 3apsn BTOpPOTO
mapuka yBenuumics B 1,5 paza u cran pasen (2 = 9uKun. YUemy Obu1 paBeH 3apsiz
NEPBOTO MApPHUKa (1 10 CONPUKOCHOBEHUSA?

Ortser: 1K1,

© Cratl'pag 2019-2020 yu. r. [lyOnukamnus B MHTEpHETE WIX NEYaTHBIX U3JAaHUIX 0€3 MHUCbMEHHOTO
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Jlsa pesucropa comporuBieHueM R;=1xOm u Ry;=8kOwm coenuHEHBI
MOCJIEIOBATENIbHO (CM. PUCYHOK). MeasibHbIN MUJUITHAMIIEpPMETP MOKA3bIBAET CHITY
Toka B uenu |=3MA. Uto OyneT mMOKa3bIBaTh BOJBTMETP, MOAKIIOUEHHBIN
K ToukaMm A u C? BoJIbTMETp CUUTATh UCaTbHBIM.

C

B
(ua)

OtBeT: B.

KunstunbHuk COIIPOTHUBJIICHUCM R]_ OBLI MOJKJIIOUYEH K HCTOYHUKY ITIOCTOAHHOTIO
HaIIPSAKCHUA. 3areM OSTOT KHUISATUIBHUK 3aMCHHUJIM Ha BTOpOﬁ, COIIPOTHUBIICHUC
KOTOpOro Rz B JIBa pa3a MCHbBIIC, YEM COIIPOTHUBJICHUC IICPBOI'0 KUIIATUIbHUKA.
Kaxk IIpun 35TOM HU3MCHAIOTCA CHJIda TOKAa MW KOJIHMYCCTBO TCILJI4, BbBIACIIACMOC
34 CIMHUIY BPCMCHH BTOPBIM KHITATUILHUKOM, 110 CPABHCHUIO C HCpBLIM?

JII1s KaXKI0M BEJIMYMHBI ONPEJICITUTE COOTBETCTBYIOIINN XapaKTEP U3MECHEHUS:

1) yBenuuuBaercs
2) ymeHbLIaeTCs
3) He u3MeHseTCs

3anumuTe B TaOIUIy BbIOpaHHBIE LUQPHI A8 KaKA0H (U3NYECKON BEIUYUHBI.
[udpsl B 0TBETE MOT'YT IOBTOPATHCS.

Cuna TOKa, TCKYHICTO YC€pPC3 KonuuecTBo TCIlJIA, BBIACIISICMOC 34 CAMHUILY
BTOpOﬁ KHIIATHIJIIBHUK BPCMCHHU BTOPBIM KHUIIATHJIBHHUKOM

© Cratl'pag 2019-2020 yu. r. [lyOnukamnus B MHTEpHETE WIX NEYaTHBIX U3JAaHUIX 0€3 MHUCbMEHHOTO
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Kak BO3HHKAIOT «03épHbIe» MHPAKH

Jnst  OOBSICHEHMSI ~ MHOTUX  MHTEPECHBIX  ONTHYECKUX  3(P(EKTOB,
HaOmoMaeMbplx B atMocdepe, HEOOXOJAMMO YUMUTHIBATh TaKoe SIBICHHE, Kak
pedpakuus ceera. Ilog 3TUM TepMUHOM NMOHUMAIOT UCKPUBJIEHUE CBETOBBIX JIydel
IpU TPOXOXKIEHUU B arMmochepe, BBI3BAHHOE ONTHUYECKOW HEOJHOPOAHOCTHIO
arMocdepHoro Bo3ayxa. lIpmumHa 3TOTO Kpoercss B M3MEHEHUAX IUIOTHOCTH
BO3/yxa (a 3HAYMUT, U MOKa3aTelsl MPEeJOMIICHHUS) B 3aBUCUMOCTH OT BBICOTHI MJIU
IIPU HArpeBaHUU WM OXJIAXKICHUU.

[Tokazarens mpeoMIeHUs Cpeibl onpeaensercs Gopmynoi
n=clv,

rae C — CKOpOCTh CBETa B BaKyyMe, a V — CKOPOCTb CBE€Ta B JAHHOM cpene.
CxopocThb cBeTa V B CpeJie BCETIa MEHBIIE CKOPOCTH C M 3aBUCUT, B YACTHOCTH, OT
IJIOTHOCTU cpenbl. UeM MioTHee BO3yX, TEM MEHbIIE V U, 3HAYUT, TEM OOJbIIIE
MOKa3arelib NpEeNoOMIICHUS Bo3ayxa. [IIOTHOCTH BO3AyXa MOHWXKAETCS MpHU
Nepexo/ie OT HIKHUX CI0EB aTMOc(hephbl K BEPXHUM. Y MEHBIIIAETCSA OHA TaKKe MPH
JIOKJIbHOM Harpe€BaHuU U JaXKe 3aBUCUT OT BETpa.

[lpu pedpaxuuu cBera B atMochepe HabM0AaTENb BUIUT OOBEKT HE B TOM
HAlpaBlICHUH, KaKo€ COOTBETCTBYET JEHCTBUTENLHOCTH; OOBEKT MOXKET
NpPEACTAaBIATHCS  WMCKOKEHHBIM, HampuMep, JAUCK  3aXOsIIero  COJHIIA,
HAXOJSIIErOCs Y caMOi JIMHUU TOPU30HTA, KAKETCS CIUTFOCHYTHIM O BEPTHKAIIH.
OcoOeHHO BHEYATJIAIOT SBJICHUS, MOJYYMBIINE Ha3BaHME Mupaxeid. Pasnuyaror
BEpXHUE U HIKHUE («O3EPHBIE») MUPAKH.

Huxaune wMupaxknm BO3HMKAIOT HAJA CHJIBHO HArpEeTOM IMOBEPXHOCTHIO,
HampuMep, B 3HOWHOUN MYCThIHE WU HAJl ac(albTOBON OPOTON B YKAPKUU JE€Hb.
B nycTeiHE HEMOCPEACTBEHHO HAJl FOPSIYMM IMECKOM BO3[IyX TaK CHUJIBHO Harper,
YTO €ro IUIOTHOCTh M, COOTBETCTBEHHO, MOKAa3aTelb MPEIIOMJICHUS MEHBIIE, YEM
B 00Jiee BBICOKHX BO3JIYIIHBIX CIOSX.

)

Puc. 1

Ha pucynke 1 moka3aHo W3MEHEHHE TMOKa3aTels MPEOMJICHUS BO3ayxa N
C BBICOTO# N /17151 yCTHIHKU B THEBHOE BpeMs CYTOK.
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Bnaronapﬂ HCOAHOPOJHOCTH ITOKa3aTelIsl MPEIIOMIICHMs BO34yXa N JIy4d CBETa

HCKPUBJISIETCS TaK, KaK MOKa3aHO Ha pucyHke 2. [losromy, xornma jiyd mnomajaaer

B IJ1a3 HAOMIOJATENS, TO EMY KaXKETCsl, YTO OH UCXOJUT U3 TOUKHU Al, a HE U3 TOUKH A.

Puc. 2

Takum o00pa3zoMm, eciu Ha TOPU3OHTE HAXOAATCA MalbMbl WIHA ApYyrue
OOBEKTHI, TO HaOJIOJATeNb BUAUT UX MEPEBEPHYTHIMU M BOCHPUHUMAET KakK
OTPaXEHUs1 B HECYIIECTBYIOIIUX O3€pax. Boma B 3TUX «03€pax» — OTpakeHHE
rosryooro HebocBosa. Habnronarento kKakercsi, 4To 0a3uc ¢ MajJbMaMu HAXOJIUTCS
Ha PAcCTOSIHUM OJMH-IBa Kujomerpa. Ho mo mepe mpoaBmKeHUs BIIEPET «O3EpPO»
BCE TaK K€ HAaXOIUTCA Te-TO BIEPEH, a BOKPYT MO-IIPEKHEMY OJHH IIECKU.
HaGntogaTe HMKHMM MHUpPaXX MOXXHO HE TOJBKO B IYCTBIHAX, HO M B HAIlUX
muporax. Hampumep, mnpu mnoe3axke Ha aBTOMOOWIIE B JKAPKHUM JIETHUH J€HBb
Ha ac(aabTOBOM J0OpOre, KOTrjJa OHA CHJIHLHO HAarpera COJIHLIEM, MOXKHO YBUJETh
JAy’XKM BOJABl BIIEpeNUM aBTOMOOWISI, XOTd Jopora cyxad. Ilo wmepe Toro
KaK aBTOMOOWJb JIBUXKETCS 110 JIOpOre BHEPEN, «UIyXKH» OTCTYNArOT BCE Jaibllie
Y JAJIBIIIE, OCTABASICh HEIOCATAEMBIMHU.

Iloka3arenp P CIIOMIICHUA BO31yXa 3aBUCHUT

1) TONBKO OT BBICOTHI

2) TOJBKO OT TeMIIepaTyphI

3) TOJBKO OT BEeTpa

4) OT BceX BBIIICTICPEYN CJICHHBIX TPUYUH

OrtBer:
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B niycteiHE B )XapKuil A€Hb MMOKa3aTelb MPEIOMIICHUS BO3AyXa N

1) y camoif TIOBEpXHOCTH 3eMJIM OOJIbIlle, YeM B 0oJiee BBICOKHX BO3JIYIITHBIX
CJI051X, @ C POCTOM BBICOTHI IIJIABHO YMEHbBIIAETCS.

2) y caMOil MOBEPXHOCTH 3€MJIM MEHBIIE, YeM B 00j€¢ BBICOKHX BO3MYIIHBIX
CJIOSIX, @ C POCTOM BBICOTHI BHadaje OBICTPO yBEIMYHMBACTCS, a Jajiee PacTET
OYE€Hb MEIJICHHO.

3) coxpaHseT MOCTOSIHHOE 3HAUCHHE.

4) y caMOli MOBEPXHOCTH 3EMJIM MECHBIIE, YeM B 00Jiee BBICOKHMX BO3IYIIHBIX
CIOSIX, C pPOCTOM BBICOTHl CHayajga IUIAaBHO pPAacTér, a 3areéM CHOBAa
YMEHBIIIAETCS.

OTtBeT:
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YcTaHOBHUTE COOTBETCTBHE MEXAY (popmynamu st pacuéra GU3NIECKUX BETUYUH
W Ha3BaHUSIMH OTHUX BeIWYMH. B ¢dopMmymnax HCMOIb30BaHBI 0003HAYCHHMS:
g - osnekTpudeckuil 3apsia; t - Bpems; A - paboTa mpu mepeMelleHUH 3apsja
B JJIeKTpuueckoM mone. K Kaxkaoll mno3uIuM MepBOro croidia mnoxdepure
COOTBETCTBYIOIIYIO IIO3HMIIMI0O BTOPOTO CTOJONA W 3amuIIdTe B TaOIUIlY
BbIOpaHHbIE (PPl IO/ COOTBETCTBYIOUMH OyKBaAMU.

OOPMVIIA OU3BNYECKAA BEJIMUNHA
A) g/t 1) cuna Toka
b) Alq 2) HampsHKeHUE

3) MOIIHOCTH DJIEKTPHUIECKOI0 TOKA
4) 31IeKTPUYECKOE COMPOTUBJICHUE

Ortser:

Meramuecknii mapuk |, yKperuieHHbIM Ha UIMHHOM W30JIUPYIOLIEW pydKe
u umetomuid 3apsan +( = 20 HKn, mpuBoAST MOOYEpENHO B COMPHUKOCHOBEHUE
C IBYMs TaKUMHU K€ HW30JMPOBAHHBIMHM HE3aPSDKEHHBIMM IIapUKamMu 2 U 3,
PAaCIOJIOKEHHBIMU Ha U30IUPYIOIIMX I10JICTaBKAX.
1 2 3
D

+q
Kakoii 3apsia B pe3ynbTaTe npuoOpeTeT mapuk 27

Orser: aK1.

Ha pucynke wu3oOpaxkeHa cxema
ANEKTPUYECKOW MENU, COCTOSIEH W3
TpEX PE3UCTOPOB, HWCTOYHUKA
MOCTOSIHHOTO ~ HAmNpsDKEHUsT U TpEX
kmouend Ky, Ky n Kz, Conporusnenus
pesuctopoB: R1 = 2R, R; =3R, Rz =R.
Haiigure OTHOILIICHUE BCJIIMYHMHBI |
MOIIIHOCTH, BBIACISIONICHCS B IIETH |
MpYU 3aMKHYTHIX BCEX TPEX KiIroYax, K

BEJINUMHE MOIIHOCTH, BBIJCISAIOUICHCS B LIEMHU, €CJIM 3aMKHYT TOJbKO Kirou Kj.
OTBET OKPYIVIUTE 10 JECATHIX JOJIEH.

OTtBeT:
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Ilpy 1DpomycKaHuM IIOCTOSSHHOIO — JJIEKTPUYECKOIO0 TOKA 4Yepe3 IMPOBOJ,
HAMOTAaHHBIA Ha >KEJIEe3HbIN OO0NT, K OONTY MPUTATUBAIOTCSA TBO3IAU (CM. PUCYHOK),
TO €CTh OOJIT MPEBPAILAECTCS B 3JIEKTPOMATHUT.

=
(e

Kak MeHsitorcs 00l1liee CONMPOTUBICHHUE AIEKTPUUECKON 1IENU U MOAbEMHAs Cuia
AIIEKTPOMArHuTa Mpu NepeMeENIEHUH MOJI3YHKa peocTaTa BIeBO?
VYcraHoBUTE COOTBETCTBUE MEXY (PU3UUECKMMU BETUYUHAMHM U UX BO3MOKHBIMU
HU3MEHEHUSIMU.
JInst Ka a0 BEJTMYMHBI ONPEACIINTE COOTBETCTBYIOINN XapaKTEep U3MEHEHUS:

1) yBenuuuBaercs

2) yMeHbIlIaeTcs

3) HEe U3MeHseTCS
3anumute B TaOnuily BHIOpaHHBIC HMUQPPBI A Kaxa0W (PU3MYECKON BETUUYHHBI.
[{udpsl B 0OTBETE MOT'YT TOBTOPSTHCS.

/

OO11ee ConpoTUBIIEHUE [lonpEMHAas cHUi1a DIIEKTPOMAarHuTa
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DnekTpuyecKkas cxeMa COJEPKUT UCTOYHUK TOKA, MPSIMOJIMHEHHBIA MPOBOJAHUK
AB, rtuOkue mOABOAAIIME TIPOBOJA, KIOY U peoctaT. I[lpoBogHuk AB,
MOABEIIEHHBIN MPU TOMOIIM TMOKUX MOJBOSIINUX MPOBOJOB, MOMEIIAECTCI MEXKIAY
MOJIOCAMH  TOCTOSIHHOTO MarHuTta (cM. pucyHok). I[lpu 3aMblkaHuM Kiroua
MOABOJSIIME TIPOBOJIA, HA KOTOPBIX BHUCHUT TMPOBOAHUK AB, OTKIOHAKOTCA
OT BEPTUKAIBHOrO mnoJiokeHus. I[lociae 3Toro mos3yHOK peocrara HAYMHAKOT
MeJIJIEHHO MepemMenaTh Bpaso. I[IpoBogHUK AB MEHsIET CBOE MOJIOKEHHUE.

S

BriOepute U3 NpeyioKEHHOTO MEpEeYHs 084 BEPHBIX YTBEPKIEHUS, KOTOpbIE
COOTBETCTBYIOT pe3y/bTaTaM MPOBEIEHHBIX HKCIEPUMEHTAIbHBIX HAOIIOICHUH.
3anuIinTe B OTBETE UX HOMEpA.

1) MarHuTHbIC JUHUHU IIOJISI HOCTOSHHOTO MarHuta B 0OJacTH PaCIIOJIOMKEHUS
MPOBOJIHUKA A B HampaBJIeHbl BEPTUKAIBHO BBEPX.

2) DIeKTpUYeCKHil TOK, MPOTEKAIOUIUN B IMPOBOJHUKE AB, cO3MaéT 0JHOPOIHOE
MarHuTHOE MoJe.

3) Ilpy 3aMKHYTOM KIIOY€ DJCKTPHUUECKHMH TOK B IPOBOJAHHKE HMeEET
HaIIPaBJICHUE OT TOYKHU A K TOUKE B.

4) Tlpm 3aMKHYTOM KIJIIOY€ MPOBOJHUK OyIeT BBITAIKUBATECA K3 00JacTh
MarHuTa BIIPaBo.

5) Ilpu mepemMelieHur MOJ3YHKA peocTaTa BIPaBO cuiia AMIepa, JACHCTBYOIIas
Ha MPOBOJIHUK AB, yMEHBIIUTCS.

OTtBeT:
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IpyHOMI JeHcTBUS MHAYKIUOHHOM IJIUTHI

B ocHOBeE [1eWiCTBYSI MHAYKIIMOHHOM TUIMTBI JIEKHUT SIBJICHUE DIIEKTPOMArHUTHOU
WHIYKIMX — SBJICHUE BO3HUKHOBEHHUS JJIEKTPUUECKOIO TOKA B 3aMKHYTOM
IIPOBOJIHUKE TP U3MEHEHUM MArHUTHOTI'O ITOTOKA 4epe3 IUIOIIAJIKY, OTPAHUYEHHYIO
KOHTYPOM MpPOBOJHUKA. VMHIYKIIMOHHBIE TOKM NMPU W3MEHEHWH MArHUTHOTO TOJS
BO3HMKAlOT M B MAacCHUBHBIX O0Opa3llax MeTajia, a HE TOJIBKO B MPOBOJOYHBIX
KOHTypax. JTH TOKH OObIYHO HA3bIBAIOT BUXPEBBIMH TOKaMHM, WM Tokamu Dyko,
10 MMEHU OTKPBIBIIETo uX (hpaHiry3ckoro ¢gusuka. HampasneHue u cuia BUXpEBOTO
TOKa 3aBUCAT OT (OpMbI 00pa3lia, OT HAMPABJICHUS BEKTOpPAa MArHUTHOW WHIYKIIUU
¥ CKOPOCTH €T0 M3MEHEHMs, OT CBOICTB Marepualia, U3 KOTOpOro clejiaH oOpasel.
B MaccuBHBIX NMPOBOJHUKAX BCIIEACTBUE MAJOCTU AJIEKTPUYECKOTO COIPOTUBIICHUS
TOKHU MOTYT OBbITh O4€Hb OOJIIIMMU U BBI3bIBATh 3HAYUTEIHHOE HarPEBAHUE.

[Mpuniun paboThl WHAYKIMOHHOM IUIMTHI TOKa3aH Ha pucyHke. llox
CTEKJIOKEPAMHUUYECKON MOBEPXHOCTHIO IUIUTHI HAXOJAUTCSA KaTyIlKa MHIYKTUBHOCTH,
10 KOTOPOU NPOTEKAET IEPEMEHHBIN JJIEKTPUUECKUN TOK, CO3LAIOLINUN [IEPEMEHHOE
MarautHoe nojne. Yacrora Toka cocrasisier 20-60 k['1. B qHe mocyasl HaBOIsATCSA
TOKA WHAYKLMHU, KOTOPBIE HArpeBarOT €ro, a 3a0JHO U IIOMEIIEHHBIE B IOCYIy
npoayKThl. HeT HUKAKO# Tersonepenayn CHU3Y BBEPX, OT KOHGOPKHU Yepe3 CTEKIIO K
MOCyZle, a 3HA4YUT, HET M TEIIOBbIX MoTepb. C TOUKM 3peHust 3PPEKTUBHOCTH
UCIOJIb30BaHMsl MOTPEONIIEMON 3NIEKTPOIHEPTUH HHAYKIMOHHAS IUINTA BBITOJIHO
OTJIMYACTCS] OT BCEX APYTUX TUIIOB KYXOHHBIX IUTUT: HAIPEB MPOHCXOIUT ObICTpEE,
YyeM Ha Ta30BOM WM OObIYHOM diekTpuueckod mmmrte, a KIIJ[ nHarpesa
Y MHAYKIIMOHHOMW IIJIUTHI BBILIE, YEM Y ITUX IUIUT.

=
Buxpesbie

b 1 TOKHA B JHE = }

\ OCY 1Bl Bocxonsmmii

| I TEIJIOBOM MOTOK

l T
L6 - RGrlG <L (o) (o) (o) (o) o'-h""""“—h..
4— FRPEPE ©LRDEE 3 MarauTHoe

noJje

VY eTpoiCTBO MHIYKIIMOHHOW TUTMTHIL: 1 — mocyna ¢ 1HOM U3 GeppOMarHuTHOTO
Marepuaia; 2 — CTeKJIOKEpaMUUIECKast TOBEPXHOCTh; 3 — CIION N30SI Y;
4 — xaryliika UHIyKTUBHOCTH.

WHAYKIIMOHHBIE TUIMTHI TPEeOYIOT NPUMEHEHUS METANTMYECKON MOCY/bl,
oOnanaromield peppoMarHUTHEIMU CBOMCTBaMU (K MOCYAE JOJDKEH MPUTSITHBATHCS
MmarsuT). [Ipuuém yem Tosie 1HO, TeEM OBICTpEE IPOUCXOIUT HAarpeB.
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Cuna BUXPCBOI'O TOKAd, BOSHHUKAOMICTO B MACCHMBHOM ITPOBOJIHHUKC, HOMCIIIéHHOM
B ICPCMCHHOC MArHUTHOC I10JIC, 3aBUCHUT

1) TONBKO OT (hOPMBI IPOBOTHUKA.
2) TOJBKO OT Marepuaiia ¥ GOpPMbI IPOBOIHUKA.
3) TOJNBKO OT CKOPOCTH U3MEHEHUSI MATHUTHOTO TTOJISI.

4) OT CKOPOCTHM W3MEHEHHUS MAarHUTHOTO TOJs, OT Marepuaja U (OPMBI
MIPOBOJIHUKA.

Orser:

I[HO MOoCyabl TSI MHAYKIOHMOHHBIX IIIUT MOXKCT OBITH BBITTOJHEHO M3

1) cramm 2) aTIOMUHUSA 3) memu 4) crekia

OrtBer:
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OpHoMy M3 ABYX OJIMHAKOBBIX MPOBOSAIINX MIApUKOB coobmmiu 3apsa —10 uKu,
npyromy — 3apsii —2 HKII. 3aTeM mapuku cCoeAMHUIN TOHKUM MPOBOJIHUKOM. Yemy
OyZeT paBeH 3apsi/i KaKI0T0 U3 IIAPUKOB MOCIE COEAMHEHMS ?

OrtBer: 1K1,

Tpu pesucropa, conpotusienust KoTopeix: R1 = 8 Om; R; =2 OM u Rz = 4 Owm,
COCJIMHEHBI MapalieNIbHO U MOJKJIIOYEHBI K Oarapeiike, COMpOTHUBIIEHUE KOTOPOH
npeHeopexnumo Maso. MeanbHblid aMIiepMeTp, MOJKJIFOYEHHBIHN MMOCIEI0BATEIbHO
C TIEPBBIM PE3UCTOPOM, MOKa3bIBaeT cuiy Toka I = 0,5 A. Uemy paBHa cuiia ToOKa,
TEKyIIero uepe3 6atapeiky?

OtBeT: A.

[Ipenmer, naxoasmuiics Ha pacctossHun 2F oT coOuparoieit JIMH3bI ¢ HOKYCHBIM
pacctosiHueM F, ynansitotr oT nuH3bI Ha paccrosiaue 3F. Kak mpu 3ToM MeHstOTCS
ONTHUYECKasl CUJIa JIMH3BI U pa3Mep U300pakeHus npeamera?

Y CcTaHOBHUTE COOTBETCTBUE MEXKIY (PU3NUYECKUMH BETUYMHAMHU M UX BO3MOKHBIMH
WU3MEHEHUSAMMU.

JIns kaK10M BETUYMHBI ONIPEIETIUTE COOTBETCTBYIOIINN XapaKTep N3MEHEHHUS:

1) yBenuuuBaercs
2) yMeHbIIaeTCs
3) He U3MEHSETCS

3anumute B TaOnuIy BHIOpaHHBIC MUQPPHI I KaxA0H (PU3MYECKON BEITUYHHBI.
[Mudpsl B 0TBETE MOT'YT OBTOPATHCS.

OnTrueckas cuma JIMH3bI Pa3mep nzobOpaxeHus
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Yuenuk co6paJ1 QJICKTPUICCKYIO ICIIb, ITPCACTABICHHYIO Ha PUCYHKC.

Kakoe yTBepx/1eHHE BEPHO?

1) BoabTMeTp BKJIIOYEH B DJIGKTPUYCCKYIO IIENb C HAPYIICHUEM IOJISIPHOCTH
ITOJKJIFOYECHHS.

2) Ilpu 3amMbIKaHMM KJIHOYa BOJBTMETP IMOKAKET DIJIEKTPHUUYECKOE HAIpsKEHUE
Ha pe3uctope R2.

3) Ilpu 3ambIKaHUU KJTFOYA BOJIBTMETP MOKAKET OOIIIEe JESKTPUICCKOE HAITPSIKCHUE
Ha pe3uctopax R1u R2.

4) AmnepMeTp BKIIOYEH B DIICKTPUUCCKYIO I C HApPYIICHHEM MOJSPHOCTH
MOAKITFOUCHHUS.

OrtBer:
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Yuurens MPOBEN HECKOJBKO ONBITOB JUIA U3Y4YEHUS KapTUH JMHUW MAarHUTHOIO
MoJisi KPYroBOro BHUTKAa C TOKOM M KAaTylIKM C TOKOM, COJEpXKallen
5 BurkoB (puc. 1, 2). KapTuHa nMHMII WHAYKOUMM MAarHUTHOTO TMOJIA
BU3YAJIM3UPOBAIACH IIPU ITOMOIIY JKEIE3HBIX ONUIIOK, IIEPBOHAYAIIBHO XAa0TUYECKHU
HACBIIAHHBIX HAa NIAAKYI0 [PO3padyHyK IUIACTHHKY, PaclojaraBLIyIOCs
MEPIEHAUKYIAPHO IUIOCKOCTH  BUTKOB. [lo mpoBoagHMKamM  mpomycKancs
IIOCTOSIHHBIM ~ DJIEKTPUYECKUMH TOK, M B OTO BpeMs IUIACTUHKA ClerKa
BCTpAXUBANAch s TOTO, 4YTOOBI OOJIETYUTH JIBUXKEHHE OTJENbHBIX YaCTHULL
ONMWJIOK. B pe3ynbrare >Kene3Hble ONWIKU paCHOJIATAINCh B BHUAE LENOYEK,
KOTOpBIE KaK pa3 U NMOKa3bIBajd (OpMY JIMHUN MarHUTHOTO TOJIA.
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Puc. 1. PHC. 2.
Wcrons3yss PUCYHKH, BBIOEpUTE U3 MPEUIOKEHHOTO IIEPEYHsT 06a BEPHBIX
YTBCPIKACHUA, KOTOpPbIC COOTBCTCTBYIOT pe3yiabTaTamM HpOBeJ:[éHHBIX

OKCIICPUMCHTAIIbHBIX Ha6J'IIOI[eHI/II\(JI. 3anuIImTe B OTBETE X HOMCpPA.

1) Bo Bcex ToYkax BHYTPH KaTYIIKH, COJEPIKAMIEH 5 BUTKOB, MAarHUTHBIC JIMHUH
HOJISl UMEIOT MPUOIU3UTENBHO OJTHO U TO K€ HaIlpaBlIeHUE, MapaulelIbHOE OCH
KaTyIIKH.

2) DIeKTpUYeCKHH TOK, MPOTEKAIOMIMKA B KaTylIKe, CO3AaéT OIHOPOIHOE
MAarHuTHOE T0JIE CHAPYKU COJICHOUA.

3) OjuH BUTOK ¢ TOKOM CO3AaET CHIIBHO HEOJHOPOIHOE MAarHUTHOE TIOJIE.

4) Y BUTKa C TOKOM MarHUTHBIC TIOJFOCA PACIIOIIOKEHBI B TOYKAX IOIKJIFOUCHHUS
K HEMY ITIPOBOJOB.

5) Tlpu BKIFOYEHHH JIEKTPUIECKOTO TOKA JKETIE3HBIE OMIIKH OCTAIOTCS Ha CBOMX
MeCTax.

Ortser:
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YcTaHOBHUTE COOTBETCTBUE MEXKIY (DU3NUECKUMH BETMYMHAMU U €IUHUIIAMU ITHX
BenuunH B CH. K kaxmol mno3unuM TEpBOrO  CTOJOIA  MOJA0EpUTE
COOTBETCTBYIOIIYIO TO3HUIIMIO W3 BTOPOTO CTOJOMA W 3alUIINTe B TaOIUIY
BBIOpaHHbIE UQPHI TTOT COOTBETCTBYIONUMH OyKBaMHU.

OU3NYECKASA BEJIMUNHA EJIMHULIA ®U3NYECKON
BEJIMYMHbI
A) pabota TOKa 1) mxoyab (JIx)
b) momHOCTh TOKA 2) Bart (BT)
B) cuna Toka 3) BoibT (B)

4) ammep (A)
5) wetoron (H)

OrtBer:

[IpounTaiiTe TEKCT W BCTAaBbTE HAa MeECTa MPOIYCKOB CJOBa (CJIIOBOCOYETAHUS)
U3 IIPUBEIEHHOTO CIIMCKA.

VYuurtenb Ha ypoKe, HUCIOJIL3Ys MaJOYKy M JIBa JIOCKYTKAa OJHOM U TOH XkKe
TKaHU, MOCJIE0BATEILHO MPOBEN JIBa OMbITA MO dJeKTpu3anuu. B mepBom ombite,
B35IB OJMH M3 JIOCKYTKOB TKaHHW, YYUTEIb HNOTEP APYr O ApYyra 3TOT JOCKYTOK
Y TIAJIOUKY, MTOCTIe Yero y4eHUKHU MOTJIM HaOJt01aTh B3aUMHOE MPUTSIKECHUE MEXKTY
MajgouKkoi u KycKoM TKaHu (puc. 1).

£
Puc.1.
DTO OOBSICHACTCS TEM, YTO B PE3yJbTaTe TPEHHUS Majoyka U KYCOK TKaHH
(A) wu npuobperaroT (b) pnextpuueckue  3apsbl.
A B3aMMOJIEH CTBHE TaKUX 3aPsJI0B 3aKJI0YAETCSA B MX B3aHMHOM (B).
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Bo BTropoMm ombiTeé 1Ba JIOCKYyTKa TKaHU IO OYEPEAU MOTEPIU O MAIOUKY.
[locine 3TOro JTIOCKYTKH CTajdu B3aUMHO OTTAJIKUBAThLCSI IPYT OT Jipyra (puc. 2).

Z
-
Puc.2.
Tak mpoucxoaut moToMy, yTo 00a JIOCKYTKa TKaHU IOCIE TPEHUs HUX 00 OAHY
U Ty XK€ TMaJouKy, Mpuoodpenu (I') o»nexkTpuueckue 3apsiibl.

B3aumopeiictBue ke TOMOOHBIX 3apsA0B OJHOTO 3HaKa 3aKIII0YaeTcs B UX
B3aMHOM OTTAJIKHUBaHHU.

CRucok cnoe u ciogocouemanuii:

1) npuTsOKEHHE

2) OTTaJIKHBAaHUE

3) SNeKTPHU3YIOTCA

4) HaMarHWYUBAIOTCS

5) cBOOOIHBIE ITEKTPOHBI

6) TPOTHBOIOJIOKHBIE 11O 3HAKY

7) OIWHAKOBBIE IO 3HAKY

3anumuTte B TaOIHITy BEIOpAaHHBIE ITUMPHI 11O COOTBETCTBYIONTUMH OYKBAMH.

A|b|B|T

Orser:

CKOJIBKO  DJEKTPOHOB  OBUIO CHSATO MpU TPEHHUHM C  MEepBOHAYAILHO
AIEKTPOHEUTPAIBHOM CTEKJISIHHOM MaJOYKHU, €CIM €€ 3apsj MOCIE 3IEKTPU3aluun
ctan paseH ( = 8x10° Kn?

OrtBer: x10%2,
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Yemy paBHO 00IIIee COMPOTHUBICHUE ydacTKa IEMH, N300paXKEHHOTO HA PUCYHKE,
ecit Ry =5 Om, R =5 OM, R3=2 OM, R4 = 3 Om? OTBer BbIpazute B BUJC
IECATUYHOTO YHCJIA C TOYHOCTBIO JI0 IECSITHIX TOJIEH.

R, Rs

OrtBer: OmMm.

C momompio coOuparomieil JTUH3bI MoJiyueHo u3obOpaxenue Ai1B1 npeamera AB
(cM. pucyHok). Kak u3MeHUTCs onThyeckasl cuiia JIMH3bl U pa3Mep U300pakeHus,
€CJIM 3aKPbITh YEPHON OyMaroil HM>KHIOIO MTOJIOBUHY JIMH3bI ?

A
B

y

YcTaHOBUTE COOTBETCTBHUE MCKOY (1)I/ISI/I‘I€CKI/IMI/I BCIIMYMHAMM U UX BO3MOXXHBIMHU
U3MCHCHUAMMU.

JInst KaXK0U BEJTMYMHBI ONPEACIINTE COOTBETCTBYIOINN XapaKTep U3MEHEHUS:

1) yBenuuuBaercs
2) yMEHbIIIaeTCs
3) He u3MeHseTcs

3anumure B TaOnuily BbIOpaHHbIE LUQPPBI A KaxaAoH (PU3MUECKON BETUUYHMHBI.
[udpsl B 0TBETE MOT'YT IOBTOPATHCS.

OnTuueckas cuia JIMH3bI PaBMCp I/1306pa}K€HI/I}I
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3anumuTe pe3ynbTaT HU3MEPEHUS DJIEKTPUUYECKOTO HAIpPSKEHUs (CM. PHUCYHOK),
YUUTBIBAsA, YTO MOTPEIIHOCTh U3MEPEHUS PABHA LIEHE JIEJICHMUS.

1) (1,4+02)B 2) (1,4+0,)B 3) 28+0,)B 4) (28+0,2)B

Ortser:
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Hcrionp3ys nBe KaTyLIKH, OJHA U3 KOTOPBIX IOACOECAUHEHA K HUCTOYHMKY TOKA,
a apyras 3aMKHYTa Ha aMIIEpMETP, YYCHHK HU3y4all SIBJICHHE DJIEKTPOMArHUTHOMN
nHayknnd. Ha pucynke A mpencrasieHa cxema SKCIEPUMEHTa, a Ha pucyHke b —
MOKa3aHus aMIlepMeTpa Il MOMEHTA 3aMbIKaHMs Lenu ¢ KaTymkou 1 (puc.l),
JUISl YCTAHOBUBULIErOCS MOCTOSSHHOTO TOKa, IMPOTEKAIOLIEro 4epe3 Karymky |
(puc.2), u 1711 MOMEHTA pa3MbIKaHUs 1IeNH ¢ KaTymkon 1 (puc.3).

Pucynox A

EaTvmea 1

Pucynok b

(1) (2) (3)

BriOepure W3 OPEIOKEHHOTO  TMEpedYHs 06a  YTBEPKIEHUS, KOTOpPbIE
COOTBETCTBYIOT pe3yJbTaTaM MPOBEAEHHBIX IKCIEPUMEHTATbHBIX HAOIIO JCHUH.
3anuuuTe B OTBETE UX HOMEpA.

1) B xarymke 1 SyeKTpUYECKUIl TOK MPOTEKAeT TOJbKO B MOMEHT 3aMbIKaHHS
U pa3MbIKaHUS LIETIH.

2) HampariieHne WHIYKIIMOHHOTO TOKa 3aBHCHT OT CKOPOCTH HM3MCHCHUS
MAarHuTHOTO ITOTOKA, IPOHU3BIBAIOIIETO KATYIIKY 2.

3) Ilpu M3MeHEeHHH MArHUTHOTO TIOJIS, CO3J]aBAEMOT0 KaTyIIKOW 1, B Karymike 2
BO3HUKAET NHIYKLIIMOHHBIHI TOK.

4) HampapiieHHe WHAYKIIMOHHOTO TOKa B KaTymike 2 3aBUCHT OT TOTO,
YBEJIIMUMBAETCS UM YMEHBIIAETCS 3JIEKTPUUECKHUM TOK B KaTyIKe 1.

5) BennunHa WHAYKIIMOHHOTO TOKA 3aBUCUT OT MArHUTHBIX CBOHCTB CPE/IbI.

OrtBer:
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TepModj1eMeHTHI KaK TeHEPATOPbI TOKA

3HAMEHUTBIA UTABIHCKUN (u3uk Aneccanipo Bonbra B kKoHIE 18-rO Beka
YCTAaHOBHUJI, YTO B 3JIEKTPUUYECKOMN LIETIH, COCTABIEHHOMN TOJBKO U3 METANINYECKHUX
IPOBOJIHUKOB (OTHOCAILIMXCA K TaK Ha3bIBA€MbIM IPOBOJAHMKAM IIEPBOTO POJa,
B KOTOpBIX JJIGKTPUYECKUA TOK HE BBI3bIBAET XMMHUUYECKUX MPEBPALICHUN),
ANIEKTPUYECKHUI TOK HE BO3HUKAET. DTO BEPHO, OJHAKO, TOJIBKO B TOM CIIy4ae, €CIIu
BCE CIlaM, TO €CTh MECTa COCAMHEHUS MPOBOAHMKOB, HAXOJATCSA MPHU OJMHAKOBOM
TeMIepaType.

B 1821 romy nemenkuit ¢pusuk Tomac Morann 3eebek, MpOBOJS OMBITHI
C METAUIMYECKMMU NPOBOJAHUKAMH, 3aMETHJ, YTO B 3aMKHYTOM ILEIH,
COCTABJICHHOM W3 JIByX Pa3HbIX METAJUIOB, BO3HUKAET AJIEKTPUYECKUM TOK BCAKUHI
pa3, Korjaa MecTta KOHTaKkTa MPOBOJHUKOB UMEIOT Pa3jInYHbIE TEMIIEPATYPHI.

Tak, ecau B3ATh JKCIE3HYIO IPOBOJIOKY W K €€ KOHIaM B TOYKax a u b
OPUKPYTHTh TO KYCKY MEIHOW IPOBOJIOKH, a CBOOOJHBIC MEIHBIC KOHIIBI
MIPUCOCIUHUTE K YyBCTBUTEIHBHOMY TaJIbBAHOMETPY, TO B MOJYYCHHON 3aMKHYTOU
1ery, Toka He o0yaet (puc. 1).

1““'.1?&.1”?”" " 'rl?

0 5
o 3 y
a Metlo [\l /

Puc. 1. Puc.2.

CoBceMm MHasg KapTHHa OyneT HaOJIOJAThCs, €CJIM HarpeTh Kakoe-HUOyIb
MECTO COCJMHEHHUs TPOBOJIOK (HANpUMeEp, TOYKY «), MOAHECS K HEMY TOPENKY
(puc. 2). B stoM cnydyae ammepMerp (PUKCUPYET B LENU BIEKTPUYECKUN TOK,
KOTOpBIH MPOTEKAEeT B IIETH BCE TO BpeMs, IIOKa CYIIECTBYET pa3HOCTh TEMIEpaTyp
MEXIy ToUKamu @ u b. Ecim mepeMecTuTh ropenky Tak, 4To0bl HarpeBaiach TOUKa
b, a Touka @ ocTaBamach XOJIOIHOW, TO aMIIEPMETP TOXKE OYIET MOKa3bIBaTh TOK,
HO 00paTHOTO HAIMPABJICHHUS.

OmnucaHHOE SBJIEHUE, OTKpBITOE 3€€0EKOM, MOIYy4YWIO Ha3BaHUE TEPMO-
ANEKTPUUYECTBA, @ BCAKYIO KOMOMHAIIMIO Pa3HOPOAHBIX MPOBOJHUKOB MEPBOTO
poJia, 00pa3yroIIKNX 3aMKHYTYIO 1IETb, HA3bIBAIOT TEPMOIIEMEHTOM.

TepMOaIEMEHT MOYKHO paccMaTpuBaTh KakK TEPMOIJIEKTPUUECKUNA T€HEpaTop
ANEKTPUYECKOT0 TOKA, KOTOPBI, HE UMEs IBMKYIIMXCS YacTed MpeBpaIlaeT 4acTb
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TEIUIOBOM SHEPTHH, HATPEBAIOIIEH MECTO COEAMHEHUS MPOBOJIOK &, B AIEKTPUUYECKYIO
DHEPIUIO; MPH 3TOM OCTaIbHAs YaCTh TEIUIOTHI OTHAETCS B OKPYXKAIOIIYIO Cpemy
yepe3 KOHTAaKT D. OMBIT TOKa3pIBaeT, YTO TAaKUM CIHOCOOOM MOJKHO TTONYYHTh
HaIpsDKEHKE, HE MPEBBIIIAIONIee HECKOIBKUX MUJLTUBOJILT. [Ipu aToM KoaddurmeHT
nosniesHoro gaeiictBust (KIIJ) TepMOlRIeMEHTOB, COCTaBICHHBIX M3 METALIMYECKUX
NpoBOAHMKOB, He mnpesbiuaer 0,5%. Bcé neno B ToM, 4T0 M3-3a OOJIBLION
TEIJIONPOBOJHOCTH METAJUIOB TEIUIOTa, Mepexojsiias MyTéM TEeIUIONPOBOJAHOCTH
OT TOPSIYETr0 KOHTAKTa K XOJOJHOMY, 3HAUYUTEIHHO OOJIbIIIe, YeM TEeIIoTa, KOTopas
MpEeBpaIacTcsl B IMEKTPUUYECKYI0 3Hepruro. Kpome Toro, 4actp 3neKTpudecKoi
HHEPIuH, CO3AaBAEMOIl TEPMOIIEMEHTOM, MIPEBPALIAECTCS B TEIUIOTY BHYTPU CaMoOro
’KE TEPMORJIEMEHTA, M OHA TaKe HE MOKET ObITh MCHOJb30BaHA. JTH OECIOJIe3HbIE
TpaThl OOJBIIEH YacTH TEIUIOTHI, MepedaBaeMol TopsYeMy KOHTAaKTY, HACTOIBKO
BEIMKHM, YTO TEPMO3JIEMEHTbI, W3TOTOBJICHHBIE U3 METALIMYECKHX IPOBOJIOK,
COBEpILICHHO HE MPUTOIHbI KaK TEXHUYECKUE TeHEPATOPhI JIEKTPOIHEPTUU.

OnmHako el B KaueCTBE TEPMONIIEMEHTOB MCIOJIB30BATH  CIIECLUAIBHO
W3TOTOBJICHHBIE IOJIYIIPOBOJHUKM B KOHTAKTE C METAUIAMH, TO CO3/1aBa€MO€ MMHU
HaIpsDKEHWE B JCCATKA pa3 IPEBBIIACT HANPSDKEHHUE, KOTOPOE CO3LAI0T YHCTO
MeTaJuimdeckue  TepmouieMeHntel. Kpome Toro, KIIJI  momynpoBOAHHKOBBIX
TEPMOBJIEMEHTOB 3HAYMTENBLHO BbIIE. [103TOMY MOTYIIPOBOIHUKY MO3BOJISAIOT PELIUTh
BOIIPOC O HETIOCPEICTBEHHOM IIOJIYYEHU U JIEKTPOIHEPTUH U3 TEIIOBOM SHEPIUH.

3eebek 0OHAPYXKUII, UTO

1) Ha TrpaHWIlE CONPUKOCHOBEHHS PA3IMYHBIX IPOBOJHUKOB MPOUCXOTUT
paszeneHue 3apsii0B.

2) TpH MPOTEKAaHWU TOKA B IPOBOHUKAX MIEPBOTO POJIa BBIJCISACTCS TEILUIOTA.

3) B 3aMKHYTOH LMW, COCTABJICHHOW W3 JBYX pa3IMYHBIX IPOBOJIHUKOB,
BO3HMKAET JJIEKTPUYECKUM TOK, €CIM MECTa KOHTAKTA IPOBOJHHUKOB MMEIOT
pa3InYHbIE TEMIIEPATYPBI.

4) Henb3s MOJYYUTh rAIbBAHMYECKUHN AJIEMEHT, €CJIM COCTABUTh 3aMKHYTYIO IICTIb
U3 OJIHUX TOJIbKO MPOBOJHUKOB NEPBOIO pojia (yroyib U METAJIbI).

OrtBer:
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KIII TepMO3JIEMEHTOB, COCTaBJIEHHBIX TOJBKO K3 METAUIMYECKUX ITPOBOJIOK,

HHUYTOXHO MaJl

1) wu3-3a MaJoro HaNpsHKEHUs, KOTOpoe 3) H3-3a TOTO, YTO OOJIbIIAS YaCTh

OHM MOTYT CO3/1aTh

2) w3-3a TOTO, 4TO OOJBIIAS YACTh
TEIJIOTHI, TIOJy4aeMOi ropsiauM
KOHTaKTOM, OSCITOJIC3HO
paccenBaeTCsl TEPMOIIEMEHTOM

B OKPYXAIOIIYIO Cpeny

OTtBeT:

4)

TEILIOTHI, TIOJIYy4aeMOM FOpsIYuM
KOHTaKTOM, OECITOJIE3HO TPaTUTCSA
Ha IIPEOJIOJICHUE CUIT
AIEKTPOCTATUYECKOTO OTTAJIKUBAHUS
3aps/i0B, COOMPAIOIINXCA B MECTax
KOHTAKTa IIPOBOJIOK

13-3a HAINYKA B METaIax

MaCCUBHOM KPUCTAJUIUYECKOU
peLETKn
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YcTaHoBHUTE COOTBETCTBHE MEXAY (PopMynamu i pacuéra GU3NIecKux BETUUNH
¥ Ha3BaHMSAMH STHX BenuduH. B dopmynax wucmonb3oBaHbl obo3HadeHus: U -
DIIEKTPUYECKOE HampshkeHune; R - smekTtpuueckoe comportuBieHne. K kaxmoin
MO3UIMH TIEPBOTO CTOJIONA MOAOEPUTE COOTBETCTBYIOMIYIO MO3UIIUIO U3 BTOPOTO
CTOJIOIAa W 3amuIIUTe B TAONHIy BbIOpaHHBIE MUGPHI TMOJ COOTBETCTBYIOIIMMH
OyKBaMHU.

OOPMVIJIA OUM3NYECKAA BEJIMUNHA
A) UR 1) cwuna Toka
b) U%R 2) yIeabHOE DIIEKTPUUCCKOE COMPOTHBIICHUE

3) MOIIHOCTB AIIEKTPUYECKOTO TOKA
4) paboTa 3JIEKTPUIECKOr0 TOKa

OrtBer:

JIBa OJAMHAKOBBIX METAUIMYECKUX MIAPUKA, 3apS)KEHHBIX IOJOXKUTEIbHBIMA
3apsimamu (1 u (2 = 2 5Kn, mpuBenu B conmpukKocHOBeHue. [lpu sTom 3apsn
BTOPOTO IIapHKa yBeIUUWJICA B 2 pa3za. Uemy OblI paBeH 3apsji MEPBOTO LIApPHKa

01

710 COMPUKOCHOBEHUSI ?

OtBer: HK1.
Jlea  pesuctopa  comnpotuBieHneM Rj; =4 kOwm AR g R ¢
u R;=6xkOM coeauHEHBI IOCICIOBATEIbHO (CM. O—e—| |

pUCYHOK). M ieanbHblil MUJUTHAMIIEPMETP MTOKA3bIBACT

cuay Toka B 1iernn | = 1,5 MA. YUro Oyaer mokaspiBaTh N\
BOJIBTMETP, TOAKIIOUEHHBI K Toukam B u C? © \'ff'/_
BonbT™MeTp cunTaTh HeaIbHBIM.

Ortser: B.
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K MCTOYHMKY IIOCTOSSHHOTO HAampspKEHUs IOJCOCIMHEHBI I10CIEN0BATEIBHO
pe3ucTop cornpotuBieHreM Ri u uaeansHbiil amnepmerp. [locne Toro kak nepBbiid
pesuctop Ri 3aMeHunIM Ha BTOpOM CONMpPOTHUBIEHHEM R, ammepmerp mnokazai
B YETHIpE paza OOJIBIIYIO0 CUITY TOKA.

Kak mocne 3aMeHsl pe3ucTOpa U3MEHWIOCh COIPOTHUBIICHUE JIEKTPUUYECKON LIENU U
MOIIHOCTb TOKa? CONpPOTHUBIEHNE NCTOYHMKA IIOCTOSTHHOTO HAIPSI)KEHUSI HE YUUTHIBAT.

JIns KaXX01 BEJTMYMHBI ONPEACIIUTE COOTBETCTBYIOIINN XapaKTep U3MEHEHUS:

1) yBenuuuBaercs
2) yMeHblIIaeTcs
3) HEe U3MEHseTCs

3anuiute B TaOnHIy BbIOpaHHbIE LHUQPBI A Kaxaod (PU3MYECKON BETUUHMHBIL.
[Mudpsl B 0TBETE MOTYT TOBTOPSATHCS.

ConpoTUBIIECHHE SJIEKTPUYECKOU LIENU MomHoOCTh TOKA

57

VY cTaHOBUTE COOTBETCTBUE MEXKAY TEXHUYECKUMH YCTPOHCTBAMH M (DU3UYECKUMU
SIBIICHUSIMH, JICKAITAMHU B OCHOBE X paboThl. K Ka)m0i MO3UIIMKN TTEPBOTO CTOJIONA
HoJ0EepUTE COOTBETCTBYIOUIYIO IO3UIMIO W3 BTOPOro cTojilla M 3aluiiuTe B
TabJIMIy BbIOpaHHbIE U PBI IO, COOTBETCTBYIOIIUMH OYKBaMH.

TEXHNYECKOE OU3NYECKAS
YCTPOMCTBO 3AKOHOMEPHOCTbD
A) nBurarenp 1) TerI0BOE ICHCTBHE TOKA
IIOCTOAHHOTO TOKaA 2) B3aMMOJCHCTBHUE IMPOBOJHUKA C TOKOM
b) snextpomerp 1 TTOCTOSTHHOT'O MarHuTa

3) B3aUMOJIEHCTBHE JIEKTPUUCCKUX 3aPsIIOB
4) B3aMMOJICHCTBHE MOCTOSIHHBIX MAarHUTOB

OrtBer:

© Cratl'pag 2019-2020 yu. r. [lyOnukamnus B MHTEpHETE WIX NEYaTHBIX U3JAaHUIX 0€3 MHUCbMEHHOTO
cornacus Crarl'paz 3anpenieHa




®usuka. 9 knace. TpeHUHT «DIEKTPOMarHUTHBIE SIBICHUS» 42

Kak BO3HUKAIOT BepXHHE MHPaKU

Korma Mbl roBopuM 0 4€M-TO HEpEaTbHOM, HEYIOBHUMOM, Mbl MCHOJb3YyEM
coBo «Mupax». OH BO3HMKaeT mepe]] HaONoJaTeleM YyAECHBIM BHJICHUEM,
HO IIpPH IMONBITKE MPUOIU3UTHCS K HEMy Hcue3aeT. Mupaxu MOXKHO HaO0IaTh
HE TOJIbKO B IYCTBIHSIX, HO M B CTENSX, U Jaxe B 0OoJiee XOJIOJHBIX IIMPOTax.
Xopomo u3BecTHa JjereHna u3 CpeaHMX BEKOB O Tak HasbiBaeMoM <«Jleryuem
roJulaH/Le» — Kopabiie-npu3pake, BbI3bIBABIIEM CYEBEPHBII CTpax y MaTpOCOB.

Paznuyaror HECKONBKO BUIOB MUpaxeil. OCHOBHBIMU SIBISIIOTCS HUKHUE, TaK
Ha3bIBa€Mbl€ O3€pPHBIE, MHUPAKM M BepXHUE MHUpaxXH. «O3EpHBIC» MHUPAKU
BO3HHMKAIOT HAJ[ CUJIBHO HArpeTod NMOBEPXHOCTHIO, HANPUMEP, THEM B ITYCTBHIHE.
Bepxnue Mupaxu BO3HUKAIOT, HA0OOPOT, HaJ CHJIHHO OXJAXJAEHHOW MOBEpPX-
HOCTBIO, HAIIPUMED, HAJ] XOJIOHON BOJOM.

OnHOl M3 OCHOBHBIX NMPUYMH BOSHUKHOBEHUSI MUPAXKEH SBIIETCS pedpakiius
cBera B arMocdepe, TO €CTb MCKPUBJICHHE CBETOBBIX JIyded NpH MPOXOKICHHUH
B aTMoc(epe, BbI3BAHHOE ONTHYECKON HEOJHOPOJHOCTHIO aTMOC(EPHOrO BO3AYyXA.
YuéHple yCTaHOBUIIM, YTO ITOKA3ATEb MPEIOMIICHUS BO3AyXa — 3TO HEMOCTOSHHAS
BEJIMYMHA, OHA 3aBUCUT OT psina (akTOpOB, OJHUM U3 OCHOBHBIX SIBIISIETCS
IUIOTHOCTh BO3AyxXa. IDIOTHOCTH ke Bo3Ayxa B arMocdepe H3MEHseTcs Kak
C BBICOTOM, TaK M B 3aBHCHUMOCTH OT CTENEHHM JIOKAJBbHOIO HArpeBa WU
oxnaxaeHus. Ilpu yBeaMYEeHHWH IUIOTHOCTH BO3/yXa IOKa3arellb MpPEIOMIICHHS
BO3/1yXa YBEIUYUBAETCA.

N3BecTHO, YTO MJIOTHOCTH BO3/1yXa MOHUMXKAETCS MPHU MEPEX0JI€ OT HUKHUX
cio€B armMocdepbl K BepXxHUM. Kpome TOro, OHa yMEHBIIAETCA TaKXKe MpH
JIOKAJIHLHOM HAarpeBaHUM U JIa)K€ 3aBUCUT OT BETpa.

PaccmoTpum, HanpuMep, Kak 00pa3yeTcst NpOCTOW BEPXHUN MUPAX.

h ‘

rn
Puc. 1

Ha pucynke | mokazaHo uM3MEHEHHE TMOKa3aTessl MPEJIOMIICHHS BO3ayXa N
C BbIcOTOM h jutst cimywasi, Korjga BO3yX y caMON MOBEPXHOCTU 3€MITU JIOKATHHO
ciibHO oxyaxaéH. Kak BugHO M3 rpaduka, mokazarens MpeIoMIICHHAS Bo3ayxa N
y camMoOi MOBEPXHOCTH 3eMJIM OOJibllle, YeM B 00Jiee BHICOKMX BO3AYIIHBIX CIOSX.
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Ha HCKOTOpOfI BBICOTC H8.6JIIOI[3€TC$I TIaBHBIN CKa4o0K, U 1ajic€ C pOCTOM BBLICOTHI
IIOKA3aTeJIb MIPCIIOMJICHU N YMEHBIIACTCA YXKE Oonee MCAJICHHO.

CBeToBbIE JTy4d, UIYIIHE OT KAKOTO-THOO0 OOBEKTa, HAXOSAIIETOCS Ha TaKOM
CHJILHO OXJIOKIEHHOW MOBEPXHOCTH, OYIyT M3THOATHCS TaK, YTO WX TPACKTOPHSI
Oyner oOpareHa BBIYKJIOCTBIO BBEpX (cM. pucyHok 2). Ilosromy HabmongaTens
MOXKET JaKe€ BHJIETh OOBEKTHI, HAXOJIIIUECST 332 TOPU3OHTOM, MPUYEM OH OyaeT
BUJIETh MX BBEpPXY, KaKk Obl BHUCSIINMHU Haja JUHUEH ropu3oHTa. Hemapom takue
MHUPaXH Ha3bIBAIOT BEPXHUMH.

Puc. 2

Bepxuunii Mupaxx MOXKET JaBaThb Kak IMpsAMOE, TaK UM EPEBEPHYTOE
n3zobpaxenue. [lepeBépHyroe n300pakeHHe, Kak Ha PUCYHOK 2, BO3HHMKAET, KOTJa
MOKa3aTellb MPEJIOMJIEHHsT BO3/lyXa YMEHBILAETCS C BBICOTOM JTOCTATOYHO OBICTPO.
B cimydae e OTHOCHTEIIBHO MEUIEHHOIO YMEHBILICHUS IOKA3aTelsl MPETOMIICHUS
C BBICOTOM popMHUpYETCs MPsIMOE N300paskeHHE.

Iloka3arenb MMpCIIOMJICHUA BO3/1yXa 3aBUCHUT

1) TOJBKO OT BBICOTHI

2) TOJIBKO OT TeMIIEpaTyphl U BeTpa

3) TOJIBKO OT CKOPOCTH M3MEHEHHMS IJIOTHOCTH BO3/1yXa

4) OT BBICOTHI, TEMITEPATYPhl, HATUYHS BeTpa U emié psijaa GakTopoB

OTtBeT:

[Ipsmoe u300pakeHHWE y BEpXHEro Mupaxa (OpMHUpPYETCS, €CIu MOoKa3aTelb
MPEJIOMIICHHS BO3/lyXa

1) yMmeHbIIAeTCs ¢ BBICOTOM OCTATOYHO OBICTPO

2) cHayasa C pOCTOM BBICOTHI YMEHBIIIAETCSI, & IOTOM yYBEITUYHUBACTCSI
3) OTHOCHUTEIHLHO MEIJICHHO YMEHBIIIACTCS C BBICOTON

4) He u3MeHseTcs

Orser:
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