®u3suka. 11 knacc. TpeHUHTr «NEeKTpOoIMHAMUKA» 1

JJIeKTPOAUHAMUKA

3ananus 1 TPEHUPOBKH

IpoBosiiuii CTepKeHb PaBHOMEPHO ITEPEMEIIAIOT 10 TOPH3OHTAIBHBIM PElbcaM
B OJTHOPOJIHOM MarHUTHOM II0JIe ¢ MHAYKIMeH B, TUHUM KOTOPOTo HaIpaBieHbI
BEPTUKAIBHO, CHU3Y BBEpX (CM. puUCYHOK). HaOmromaTtenb CMOTPUT Ha PENIbCh
U CTEP)KEHb CBEpPXY, PE3UCTOpP CONpPOTUBIEHHMEM R; Haxomurcs ciaeBa oOT
HaOmoaaTenss. Touka A JISKHUT B TUIOCKOCTH PEJIbCOB.

}
|

OnpenenuTe, Kak HAMpaBJIeH OTHOCUTEILHO HaOIIOAaTeNs (6npaeso, 61€60, 88epx,
6HU3, K HAOWO0amento, om HAdaWO0amens) BEKTOp UHIYKIIMM MAaTHUTHOTO TOJIs,
CO37aBa€MOro B TOYKE A BHUXPEBBIM TOKOM, KOTOPBIM WHIYLHPYETCS B JIEBOU
gacTh KOHTypa. OTBET 3aUIIUTE CIIOBOM (CJIIOBaMHM).

OTtBeT:

IInocknii BO3AYIIHBIM KOHJEHCATOpP, W3TOTOBICHHBIM M3 JBYX OJWHAKOBBIX
KBaJIpaTHBIX METAIMYECKUX IUIACTUH, OONaNaeT »JIIEKTPUUECKONH EMKOCThIO
96 n®. Kaxnyro u3 IUIACTMH pa3pe3au IMOIoJIaM BJIOJb CTOPOHBI KBajpara,
coOpaiy U3 MOJYYUBLIMXCS NPSIMOYIOJbHUKOB JIBa KOHAEHCATOpa U COEIUHUIN
UX II0CJIe0BaTeNbHO. PaccTosiHue Mexay IUIaCTUHAMU KOHIEHCATOPOB OCTaBWIIN
npexxHuM.  Onpenenure  3JIeKTPUYECKYH0 EMKOCTh  ITOJIYYMBLICHCS  CHCTEMBI
KOH/JICHCATOPOB.

OTBeT: nd.

B wuneansHOM KoneOaTebHOM KOHTYpE DPaJUONPUEMHUKA MPOUCXOMIAT 3JIEKTPO-
MarHuTHbIe KojeOaHus. 3aBUCUMOCTb 3apsijia (| KOHJIeHcaTopa OT BpeMeHu t umeer

6 I
Bum: ((t) =6p*10”" Cosgwt + %9 Onpenenure JUIMHY 3JIGKTPOMArHUTHOW

g
BOJIHBI, HA KOTOPYIO HACTPOEH 3TOT KOHTYP.

Ortser: M.
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®u3suka. 11 knacc. TpeHUHTr «NEeKTpOoIMHAMUKA» 2

DJNEKTPOMAarHUT TMPEACTaBIsAeT COOO0M KApTOHHBIA UWMIAUHAP JummHOW 50 cM u
pamuycom 1 cM, Ha KoOTOpbli MIOTHO HamoTaHO 2000 BUTKOB TOHKOIO
M30JIMPOBAHHOIO MpoBoja. HamoTka ocymiectBieHa BUTOK K BUTKY. [lo mpoBoay
TEUYET MOCTOSIHHBIN JIEKTPUUYECKUAN TOK.

W3 npuBenEHHOTO HIKE CIIMCKA BEIOEPUTE ABA MPABUIILHBIX YTBEPKIACHUS.

1) B mo0oit Touyke CHapyKH LWIMHAPAa MArHUTHOE TOJE MOXHO CUUTATh
NPaKTUYECKU OJTHOPOIHBIM.

2) BHyrpu nmiauHIpa BOJIM3M €r0 CEpelIMHBI MAarHUTHOE IOJIE MOXKHO CYHMTATh
IPAaKTUYECKU OJTHOPOIHBIM.

3) WHnykiwsi MarHUTHOTO TOJIE BHYTPU KapKaca yBEIHUYUTCS, €CIIH YBEIHMYHUTh
CHIIy TOKA, IPOTEKAIOIET0 110 MPOBOAY (IIPU MPOYUX PABHBIX YCIOBHSIX).

4) TlonosxeHHe CEBEPHOTO M FOYKHOTO IOJNFOCOB 3JCKTPOMATrHUTA HE 3aBUCHUT OT
HaIlpaBJICHUs NIPOTEKaHUs TOKA B IIPOBOJE.

5) CHapyXu IMJIHH]IPAa MATHUTHOE MOJIe OTCYTCTBYET.

OrtBer:

[Inockuii BO3MYIIHBIA KOHAEHCATOP 3apsSauid A0 HEKOTOPOIrO HANPSKEHUs
Y OTKJIFOYWIM OT OaTapen. 3aTeM pacCTOSTHUE MEXIY IUTACTUHAMM KOHJEHCcaTopa
yMeHbIIWIA. Onpenennure, Kak B pe3yJbTaTe 3TOT0 U3MEHWINCH 3JIEKTPOEMKOCTh
KOHJICHCATOPa U HANPSKEHHOCTD AJIEKTPUYECKOTO MOJISI B KOHAEHCATOPE.

JUIst KaKI0M BENTMYMHBI ONPEIEIUTE COOTBETCTBYIOIINM XapaKTeP U3MEHEHUS:

1) yBenuumunace;
2) yMEHbIIINJIACH;
3) HE U3MEHUTIACH.

3anumute B TaONHIly BHIOpaHHBIC HMUQPPBI A KaxaA0H (PU3MYECKON BEITUUYHHBI.
[udpsl B 0TBETE MOT'YT TOBTOPATHCS.

DNEeKTPOEMKOCTh KOHACHCATOpa HanpsikEHHOCTD 3JEKTPUYECKOTO MOJIs
B KOHJIEHCATOpE
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®u3suka. 11 knacc. TpeHUHTr «NEeKTpOoIMHAMUKA» 3

VYCTaHOBUTE COOTBETCTBUE MEXAY (PU3MUECKUMH SBICHUSMHU, HpPU KOTOPBIX
HaOJII0JaeTCsl IEPEHOC SHEPTUU TYTEM U3TyUSHHs, 1 HAUMEHOBAHUEM W3JTy4CHUS
Ha IIKajle 3JIEKTPOMArHUTHBIX BOJH. K KaXIol MO3MLMHM IEPBOro CTOJONA
noJ0epUTe COOTBETCTBYIOLIYIO MO3UIMI0 M3 BTOPOTO CTONOIA U 3alMILNTE
B TaOJIUITy BRIOpaHHBIC ITU(PHI 10T COOTBETCTBYIOIIUMHU OYKBaMHU.

OU3NYECKOE ABJIEHUE HAMMEHOBAHUE
N3JIYUEHUA
A) UYenoBeueckuii OpraHusM OTIAET TEIUIOTY 1) pamuousnydeHHE
B OKPYXKaroIlyro Cpeny. 2) wuH(ppakpacHOE U3ITYUCHHE
b) Ilpu ycKOpeHHOM JABHMKEHUU JIEKTPOHOB 3) ynbTpaduoneToBOE
BO3HHUKAET U3JIyYEHUE C OYEHb BBICOKOM M3ITydeHne
MPOHUKAIOIEH CTOCOOHOCTHIO. 4) DPeHTreHOBCKOE H3ITydeHHe

A|b

OTtBeT:

Ilena nenenusi crpenounoro ammepmetpa 0,1 MA. B Mexanusme mpubopa ecThb
CyX0€ TpeHHe, KOTOPOe yXYIIIAeT TOYHOCTh. DKCIEPUMEHTATOP OOHAPYKUI, UYTO
IpU MHOTOKPAaTHOM M3MEPEHUU OJHOM M TOM K€ CUJIbl TOCTOSIHHOTO TOKa,
NPOTEKAIOIIEr0 B HEKOTOPOM YYacTKe IelHu, CTpelika mnpubopa C paBHOM
BEPOSITHOCTBIO OCTAHABIMBAETCSI B IMPOM3BOJBHOM MECTE€ MEXAY JEICHHUSIMU
2,6 u 2,8 MA. Uemy paBHa cujia TOKa B 3TOM Y4acTKe LENH, U C KaKOH TOUHOCTBHIO
OHa u3Mepsercs?

Otgert: ( + ) MA.

HudpakuronHas pemeérka HW3roTOBIEHA Ha OCHOBE MPO3pavyHON  IUIEHKHU
cocropoHamMu a=5cM u b=2 cMm. llepneHAUKyIIpHO CTOpPOHE A Ha IUIEHKY
HaHeceHO 4000 mapamnenbHbIX IITPUXOB. ONpenenute MakCUMalIbHbBIA MOPSIOK
TU(PaKIUOHHBIX MaKCUMYMOB, OOpa3yIOLIMXCS MpU NaJCHUU CBETa C JUIMHOU
BOJHBI 500 HM IEPIEHANKYIAPHO MOBEPXHOCTH ITOU IUIEHKHU.

Ortser:
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®u3suka. 11 knacc. TpeHUHTr «NEeKTpOoIMHAMUKA» 4

HemnpoBoasimiee KOJbLO PAaBHOMEPHO 3apsiKEHO M0 JUIMHE MOJIOKUTEIbHBIM
ANIEKTPUUYECKUM 3apssioM. M3 Kojblia BbIpe3alii O4eHb MaJleHbKHH KYyCOYEK Tak,
KakK MOKa3aHO Ha PUCYHKE.

Kyna HanpaBiieH OTHOCUTENIBEHO PUCYHKA (671€80, 88epX, 6HU3, K HaO100amenio,
om Haobarwoamena) BEKTOP HANPSHKEHHOCTH  AJIEKTPOCTATHYECKOTO  IMOJIS
B ieHTpe O xonbua? Omeem 3anuwiume cl080M (CLO8AMU).

Orser:

Ha pHUCYHKE n300pakeHa cxema y4JacTka R,
AIEKTPUYECKOU LIETH, COCTOSIIIErO U3 TPEX OJMHAKOBBIX —@—[ I @_
pE3UCTOPOB M HIACAIBHOIO aMIIEpMETpPa, KOTOPBIU
MOKAa3bIBAET CUIIY TOKa 2 A.

HaiimuTe oTHOIIIEHHE MOIITHOCTH, BhIJEIAEMON B COMPOTURIEHNU R1 K MOIIIHOCTH,
BBIJICJISIEMON B COMPOTUBIIEHUH R3.

OrtBer:

[IkonbHUK MpoyuTan B (PU3MUECKOW SHLUMKIONEAUU O TOM, YTO MHAYKTUBHOCTH
KaTyIIK{, HAMOTAaHHOM U3 MPOBOJIOKH, MPONIOPLIMOHAIbHA KBAJpaTy YK CJia BUTKOB.
[IIkonpHUK BHASJ B pa3HblE€ YYAaCTKH DSJIEKTPUUECKOM wLenu Karymky Ne 1,
B KoTopoi Obuto 1200 BuTKOB, M Karymky Ne 2, B koTopoil Ob110 300 BHUTKOB.
Okazanoch, 4TO cHjla TOKa, TEKyllero B Karymke Ne I, B 2 pa3a MEHbIIE CHIIbI
TOKa, TeKymero B Karymke Ne?2. Bo CKOJBKO pa3 OTIMYAKOTCA JHEPTUU
MarHuTHOTO MOJIfA, 3anacéHHble B KaTymkax No 1 u Ne 27

OrtBer:
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®u3suka. 11 knacc. TpeHUHTr «NEeKTpOoIMHAMUKA» 3)

Ha pucyHke moka3aHa cxeMa »dJIEKTPHUYECKOM MeMu, CoaepkKallas HCTOYHHUK
MTOCTOSIHHOT'O HAIPSIKEHUS C IPEHEOPEKMMO MaJTbiIM BHYTPEHHUM COIIPOTHUBIIEHUEM,
7Ba pes3ncropa, uMeromue compotuBieHnss Ri =R u Ry =2R, kouaeHcarop,
COEJIMHUTENbHBIE MPOBOAA U KITHOY.

3 HpI/IBe)IéHHOFO HHXKC CIIMCKa BI)I6€pI/ITC ABa IIPpaBHUJIbHBIX YTBCPIKACHUA.

1) Tak kak npH 3aMKHYTOM KJIIOUY€ TOK Yepe3 KOHJCHCATOp He Teuér,
TO HAINpsKEHUE HA KOHAEHCATOPE PAaBHO HYIIIO.

2) Tlpu 3aMKHYTOM KJIIOUYE€ CyMMa HalpsOKCHUH Ha pPeE3UcTopax OoJiblie
HaIpsDKEHUs Ha KOHJEHCATOpe.

3) Hanpsixenue Ha koHeHcarope paBHO DJ]C UCTOYHHUKA HANIPSKEHUSL.

4) Tlpu 3aMKHYTOM KJIFOY€ HAIpsDKEHHE Ha pe3rcrope Ri MeHbIe HampsKeHHs
Ha pe3uctope Rs.

5) Tocne pa3MbIKaHUs KITHOYa KOJMYECTBO TEIUIOTHI, BBIICIUBIICECS B PE3UCTOPE
R1, Oyzet Oosibliie, 4eM KOJIMYECTBO TEIIOTHI, BBIJIENIUBIIIEECS B pe3ucTope Ry.

OrtBer:

KoneGaTenbHplii KOHTYp paaiUONPUEMHHKA, MOJKIIOYEHHBIA K aHTEHHE, COCTOUT
13 KaTyIIKU UHIYKTHBHOCTH M KOHJIEHCATOpa. EMKOCTh KOHEHCATOpa yMEHBUIMIH,
HE MCHSS WHAYKTUBHOCTh Karymku. [Ipm 3TOM amrmTyma xoneOaHwid CHIIBI TOKA
B KOHTYpPE TaK»€ yMeHbIIWIachk. Kak B pe3ynbrare 3T0ro M3MEHWINCh PE30HAHCHAs
4acToTa ATOr0 KOHTYpa M aMIUIMTY/1a KojiebaHui 3apsaa KoHAeHcaTtopa?

I[J'ISI Ka}K,HOﬁ BCIIMYHHBI OIIPCACIINTC COOTBGTCTBYI-OHII/Iﬁ XapaKTCp U3MCHCHMUA !

1) yBenuuunace;
2) yMEHBIIIUIIACH;
3) HE U3MEHUTIACH.

3anumute B TaOnuily BbIOpaHHbIE LUQPBI A KaxaA0M (PU3MYECKON BEITUYHMHBI.
[Tudps! B 0TBETE MOTYT OBTOPSITHCS.

Pe3onanchHas AmnunTyna konebaHui
4acTOTa KOHTYpa 3apsija KOHAeHcaropa
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®u3suka. 11 knacc. TpeHUHTr «NEeKTpOoIMHAMUKA» 6

Bo BHemIHeM OJTHOPOIHOM 3JIEKTPOCTATHUECKOM MoJjie HanpskEHHOCTRI0 400 B/m
HaXOJUTCSI TOYCYHBIM TOJNOXKUTENbHBIA 3apsaa (=3 HKn. Toukm A u B
pacnoJioxeHbl Ha pacctosiHud 30 cM oT 3apsifa ( (CM. pUCYHOK).

B

1r:‘-":l 1

A ~

'
C

YCcTaHOBUTE COOTBETCTBHE MEXIY OTHONMICHUSAMH (U3HYECKHX BEITUYUH
Y YHMCIICHHBIMU 3HAa4EHUSMHU JTHX OTHOIIeHWH. K Kakmoil MO3WIuUU TEepBOTO
CTOJIONA TMOJA0EpUTE COOTBETCTBYIOLIYIO TMO3UIMIO K3 BTOPOrO  CTOJOIA
Y 3alUAITUTE B TAOIUIY BRIOpaHHBIE MUQPHI IO COOTBETCTBYIOITUMU OYKBaMHU.

OTHOLIEHUE OU3NMYECKHUX BEJIMYNH UNCJIEHHOE
3HAYEHUE
OTHOIIEHHMA

A) OTHOIIIEHHWE MOJYJS HampsHKEHHOCTH pesynbrHpyromero 1) 0,25
DNEKTPOCTATHYECKOTO MMONs B TOYKe A K MOAymO 2) 0,6
HaNpPsHKEHHOCTH BHEIITHETO JIEKTPOCTATUYECKOTO TIOJISI 3) 1,25

B) oTHOIIeHNnEe MOy HANPSKEHHOCTH AIIEKTPOCTATHYECKOTO 4) 3
nojist 3apsaa B Touke B k Momymo HampshKEHHOCTH
PE3yIBTUPYIOIIETO 3JICKTPOCTATUICSCKOTO TIOJIS B TOUKE B

A|b

OTtBeT:
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®u3suka. 11 knacc. TpeHUHTr «NEeKTpOoIMHAMUKA» 7

[IIKONBHUK 3KCHEPUMEHTAIBHO U3Y4aeT MOJy4yeHUEe M300paKeHUH MpH MOMOIIU
TOHKOM coOupatomielt auH3bl. [ 3TOro OoH pacnonaraer ToHKu npeamer Il
MEPIEHAUKYJAPHO TJTAaBHOW ONTHYECKOW OCH JIMH3bl HA PACCTOSHHUM A OT JIUH3bI
¢ GOKYCHBIM paccTosiHueM F.

ﬂ A
2 4 a

3 F

\J

[[IkOTBHUK TPOBOJUT TSATH OIBITOB, MUCIHONB3YS UJISI OTOTO TPEIMETHI C Pa3HOUN
BBICOTON H W pa3HbIc JIMH3BI, a TaK)Ke U3MEHSSA paccrosiHue a. Kakue aBa ombiTa
MTO3BOJIAT IIKOJIBHUKY HCCIEI0BATh 3aBUCHMOCTD pa3Mepa N300pakeHUs MpeMeTa
OT paccTosHHS a?

No BricoTa dokycHOe paccTosiHue | PaccrosHue ot npenmMera
OIIbITA npeameta H, JTUH3H F, JIO JIMH3HI 4,
cM cM cM
1 6 10 12
2 4 10 12
3 10 8 17
4 4 8 15
5 4 10 17

3anuInTe B OTBETE HOMCEpa BBI6paHHBIX OIIBITOB.

Orser:

IIpssMmoyronpHass paMkKa U3 KECTKOW MPOBOJIOKHA HAXOIWUTCA B OJHOPOIHOM
MarHUTHOM Tosie ¢ uHaykuued 0,1 Tin, AMHUM KOTOpPOro mNnepneHAMK YISIPHbI
IJIOCKOCTH paMKH. [[nmHa kopoTtkoi ctopoHbl pamku 10 cm. Ilo pamke Teuér
IOCTOSIHHBIM  TOK. [Ipm 3ToM cmia Ammepa, KOTOpas pacTATMBAaeT PAMKY
B HAalpaBJIE€HUU BJOJb €€ JUIMHHOW CTOpPOHBI, B 3 pa3za OTIMYAETCA OT CHIIBI
Amnepa, KOTOpasi pacTArMBaeT PaMKy BIOJIb €€ KOPOTKOW CTOpOoHBI. UeMy paBeH
MAarHUTHBIN MTOTOK, MPOHU3BIBAIOIIUNA PAMKY?

OrtBer: MBO.
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®u3suka. 11 knacc. TpeHUHTr «NEeKTpOoIMHAMUKA» 8

[lo pmMHHOMY MIPSIMOMY MPOBOJHUKY T€UET TOK CHIION |, HAalIpaBIEHHBIN «Ha HAC.
IIpoBoT HaxoauTCS B OAHOPOJHOM MArHUTHOM mnoJie. Ilpu 3TOM Ha TPOBOA
JNEUCTBYET crila AMIiepa, HapaBJIEHUE KOTOPOW MOKA3aHO HA PUCYHKE.

E !

Omnpenenute, KaKk HaMpaBJIeH OTHOCUTENHLHO PUCYHKA (6HpaAgo, 611€60, 66epx, 6HU3,
K Habawoamenio, om Hadawoamens) BEKTOp UHAYKIIMU MarHUTHOTO noJist. OTBeT
3aMUIITUTE CIIOBOM (CIIOBAMH).

OTtBeT:

ITomaas rpo30BOro 061aka 2 KM%, HANPSKEHHOCTh NEKTPUUECKOTO TIOJS MEKTY
o6akom 1 3emnéit 10° B/M. Cunras, uto 0671aK0 ¥ TIOBEPXHOCTh 3EMJIN 00Pa3yroT
IJIOCKUH KOHJIEHCATOp, HAWIWUTE, YeMY pPaBEH MOIYJb JJEKTPUUYCCKOTO 3apsaa
sToro obmaka? OtBet BbIpasuTe B Kit 1 OKpyriuTe 10 JecsaThIX TOJIEH.

OtBeT: K.

JIBa mockux 3epkana 31 u 32 COCTaBJISIIOT APYr € APYroM JBYIPaHHBIM YTroJ
a = 60° (cm. puc.). JIunus cThiKa 3epKall MEPHEHIUKYISIPHA MIOCKOCTH PUCYHKA.
Jlya cBera mamaeT Ha 3epkanio 31, pacmpocTpaHsiACh B IUIOCKOCTH PHUCYHKA
napajuieJIbHO TOBEPXHOCTH 3epKana 32.

31

OnpenenuTe yrosl NaAeHUs O3TOrO Jydya HAa IMOBEPXHOCTh 3€pKaya 32 TMocie
OTpaXkeHus OT 3epkana 31.

Ortger: rpaaycoB.
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®u3suka. 11 knacc. TpeHUHTr «NEeKTpOoIMHAMUKA» 9

Ha rpaduke nokasana 3aBUCUMOCTb CHJIbI TOKA |, TEKYyILEro yepe3 ANeKTPHUECK YIO
JaMIly HaKaJIMBaHUs, OT IPWIOKEHHOTO K Hel HanpsikeHus U.

F" ."1|. F
-I"--—._
4
7
) //
0 | > 3 4UB

W3 mpuBenEHHOTO HIKE CIIMCKA BEIOEPUTE ABA BEPHBIX YTBEPKICHHUS.

1) s HUTH Hakajia paboTaroIIeH JIaMIThl CripaBeUIUB 3aKkoH OMma.

2) Tlpm yBenmudeHHWH CHJIBI TOKA 4epe3 JIaMITy CONPOTHBIICHHE ¢€ HUTH Hakaja
YBEIIMUYUBAETCS.

3) ComnpoTHBieHHE HUTH Hakaa Jiamibl paBHo 0,5 OMm.

4) Tlpu HanpspKCHMHM Ha Jiamie, paBHOM 2 B, B HHUTHM Hakajga BBIICISCTCS
MOIIIHOCTH 8 BT.

5) Ilpu yBenauueHuHW HaNpspDKEeHUs Ha jamiie ot 2 B 10 4 B Bbiienstomascs B HUTH
HakaJla MOILITHOCTh BO3pacTaeT B 2 pasa.

Ortser:

[Ipu mocTaHoOBKe MEPBOTO OIBITA MAJICHBKHI IIAPUK Maccoi M, Hecyruii 3apsia g > 0,
OTITYCKAIOT C BBICOTHI N BOJIM3M TOBEPXHOCTH 3eMJM O€3 HAdaIbHOW CKOPOCTH B
obnmacti, B KOTOpOM CO3[1aHO OJHOPOJHOE dJIeKTpuueckoe rmone. JlnHuum
HANpsDKEHHOCTH  OTOTO  IOJII  HANpAaBJIEHbl MAPAUICIIBHO IOBEPXHOCTH  3EMIIH,
CONPOTUBIICHUE BO3/yXa MpeHeOpexkuMo Mano. [lpu mocraHoBKe BTOPOTO OIbITA
OpOCarOT B aHAJIOTUYHBIX YCIOBHSIX C BBICOTHI 2N MIapyK Maccoi 2M, KOTOPBIi HECET
3apsf /2. OnpenenuTe, Kak M3MEHSIOTCS BpeMs NOJIETa ¥ TOPU30HTATLHOE CMEIlIEHUE
1IapUKa [PU MIOCTAHOBKE BTOPOT'O OIBITA [10 CPABHEHHIO C TIEPBBIM OIBITOM.

JIns KaXXa01 BEJTMYMHBI ONPEACIIUTE COOTBETCTBYIOINN XapaKTep U3MEHEHUS:

1) yBenmnuuBaercs
2) yMeHBIIIaeTCs
3) He u3MeHseTCcs

3anumute B TaONWIy BHIOpaHHBIC MUQPPHI AT KaXA0H (HU3UIECKON BEITUYHHBI.
[udpsl B 0TBETE MOTYT TOBTOPATHCS.

Bpems nonéra I'opusoHTanBHOE CMELLEHNE
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®u3suka. 11 knacc. TpeHUHTr «NEeKTpOoIMHAMUKA» 10

Ha pucynke wuzoOpaxkeHa cxema »dJIEKTPUYECKOU IIEMH, R/2
KOTOpasi COCTOUT M3 JABYX IMOCIEAOBATEIbHO COEIMHEHHBIX
pe3ucTOpoB ¢ conpoTuBieHusIMU R u 2R/3, moakIto4€HHBIX
K uaeanbHOU Oartapee ¢ HampsikeHuem U. Jlns msmepenus

CHJBl TOKAa B OTOM IENU KCIOJb30BaH HJCATbHBIN R ZR/3
aMmIiepMeTp, a BOJIBTMETP HJICATbHBIM HE SBISCTCS — €ro :I A
COIIPOTHUBJICHUE paBHO R/2. U

Onpenenute GOpMYiIbl, KOTOPbIE MOYXHO HCIIOIb30BaTh JUISI pacyETOB MOKa3aHHM
UJCATLHOTO aMIlepMeTpa M HEHJACaIbHOTO BOJBTMETpa B dToW Ienu. K kaxkmaoin
MO3UIIANA TIEPBOTO CTOJIOINA MOJOEPUTE COOTBETCTBYIONIYIO MO3UIIUIO U3 BTOPOTO
CTOJIONA M 3alUIIUTE B TAOJIUIlY BBIOpPaHHBIC HHUQPHI O] COOTBETCTBYIOIIMMHU
OyKBaMH.

I[TOKA3AHHE ITPUBOPA OOPMVIIA
A) mokazaHus aMmIiepMeTpa 1) UIR
b) mokasanus BoibTMETpa 2) U/3
3) 3U/5
4) 3U/(2R)
Al b

OrtBer:

[IpoBoOYHBIN Kapkac, W30THYTBHIM B BUAe OykBbl I, 3apsikeH paBHOMEPHO
0 JJIMHE MOJIOKUTENBHBIM 3apsIIOM.

Omnpenenute, Kak HAMPaBJIeH OTHOCUTEILHO PUCYHKA (61PABO, 6J1€60, 86€PX, 6HU3,
K Habnrooamenio, om Haba00amens) BEKTOP HaMpPsKEHHOCTH
AJIEKTPOCTATUYECCKOTO TIOJISI, CO3/IaBAEMOTO 3THM 3apsHKEHHBIM KapKacoM B TOYKE
A. OTBeT 3anuIINTE CIOBOM (CIIOBAMU).

OrtBer:
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®u3suka. 11 knacc. TpeHUHTr «NEeKTpOoIMHAMUKA» 11

Ha pucynke m3oOpaxkeHa cxema AJIEKTPUYECKOM IeNH, COCTOSIIeH U3 MCTOYHHUKA
nocrosiHHoro HampsbkeHust ¢ DJIC 5B u BHyTpeHHUM compoTuBiieHneM 3 Ow,
KOHJICHCAaTOpa C OJNEKTPOEMKOCThIO S5 MKD, TpE€X OJMHAKOBBIX PE3UCTOPOB
c conporuBieHrneM 2 OM Kaxapli W uUIealbHOro ammepmerpa. Onpenenure
MOKa3aHue 3Toro amrepMmerpa. OTBET BbIPa3UTE B MA U OKPYTJIUTE JI0 LIEJIOTO YUCIIA.

¢

B [}EQE

Ll
6, F

Ortser: MA.

[Io mpoBOMOYHON paMKe TEYET MOCTOSIHHBIA SIIEKTPUYECKHN TOK CHION 2 A,
KOTOPBIA CO3Aa€T BOKPYr paMKH MarHuTHoe mosie. [IoTok BekTOpa MarHMTHOU
UHIYKIMWA 3TOTO TMOJs 4epe3 KOHTYP, OTPAaHWYEHHBIM JAHHONM paMKOM, paBEH
0,006 B6. Yemy paBHa HHAYKTUBHOCTH 3TOW paMKu?

OrtBer: Ml H.
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®u3suka. 11 knacc. TpeHUHTr «NEeKTpOoIMHAMUKA»

Ha nockyro rpanmiy paszzaena AByX cpel NafaerT JIyd CBeTa, UAYIIHUM U3 cpenbl 1
B cpeay 2. B Tabnuie mpuBeneHbl 3HAUYCHHS CHHYCOB YIJIOB MajcHus (Sina)

¥ CHHYCOB YTJIOB mpenomieHus ( Sinb ) atoro myya.

sina

sinb

0,258819

0,345092

0,5

0,666667

0,707107

0,942809

0,819152 1

0,866025 1

27

N3 npuBeaéHHOrO CrivcKa BpIOEpUTE ABA BEPHBIX YTBEPKIICHHUS.

1) Jlyuy majmaet Ha TpaHUIly pa3jiena U3 ONTHYCCKH 00JIee MIOTHON CPe/Ibl.

2) Tlokazatenp mpenomiieHuss cpeasl 1 B 4/3 paza MeHbIe TOKa3arens
IIPEIOMIICHHUSI CPEBI 2.

3) YacroTa pacmpocTpaHEHHs CBeTa B cpejie | paBHA 4acTOTE pacipOCTPaHCHUS
CBETa B cpenie 2.

4) JlnvHa BOJHBI B cpejie 1 Ooubie ITMHBI BOJIHEI B cpeie 2.

5) CuHyc mpenenbHOTO Yriia TOJHOTO BHYTPEHHEIO OTPaKEHUS TOYHO PAaBEH
0,819152.

OrtBer:

B omnbiTe 1o nmpoBepke 3akoHa KylloHa HCIONb3yIOTCA KPYTUIIbHBIE BECHI, B KOTOPBIX
IAPYT K APYry NPUTATHUBAIOTCA J1BAa MAJIEHBKUX PA3HOMMEHHO 3apsKEHHBIX MIAPHUKA.
Ilocie ycTaHOBJIEHHMS PABHOBECUS KOPOMBICIA BECOB 3apsl IOJIOKUTEIBLHO
3apsKEHHOIO IIapUKa YMEHBIIWIN U CHOBA JOXKIAIUCh YCTAHOBIICHUS PAaBHOBECUS
KOpoMbIcina. HUKakux Apyrux WM3MEHEHMHA B JKCHEPUMEHTAIbHOW YCTAHOBKE HE
npoBoawin. Onpenenure, Kak H3MEHATCS B COCTOSHHMM PaBHOBECUS PACCTOSTHUE
MEX]y IIapUKaMM U MOJYJb HANPSKEHHOCTU 3JIEKTPOCTATUYECKOTO MO BOIM3H
ITOBEPXHOCTH IMOJIOKHUTEIILHO 3apsyKEHHOTO [APHKA.

JInst Kax a0 BETWYMHBI ONPEACIINTE COOTBETCTBYIOIINN XapaKTEp U3MEHEHUS:

1) yBenuuurcs
2) yMEHbIIUTCS
3) HE UBMEHUTCS

3anumuTe B TaOaUIy BbIOpaHHbIE HUQPHI A8 KaXKA0H (PU3NYECKON BEIUYUHBI.
[udpsl B 0TBETE MOT'YT TOBTOPATHCS.

Paccrosinue mexay
apuKaMmu

Moayib Hanps>KEHHOCTH JIEKTPOCTATHUECKOTO
10J1s1 BOJIM3H NMOBEPXHOCTHU MOJIOKUTEIHHO
3apsHKEHHOTO MIapuKa
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®u3suka. 11 knacc. TpeHUHTr «NEeKTpOoIMHAMUKA» 13

B uneansHOM KoebaTeIbHOM KOHTYpPE COBEPIIAIOTCS TApMOHUYECKHE KOIeOaHusl.
Kontyp coctour w®3 KaTylmKd HWHJIYKTUBHOCTBIO 25 MI'H M BO3IYyIIHOTO
KOHJICHCATOPa, paCCTOSIHUE MEXY IJIACTUHAMU KOTOPOTO PaBHO 2 MM, a IJIOLIA/h
Kkaxaoi mwiactuasl 1000 Mm%, B MoMeHT BpeMmeHHu t = 0 macTHHBI KOHJIEHCATOpa
HAYMHAIOT PAaBHOMEPHO CABHUIaTh co cKopocThio 0,2 Mm/c. Ilpu 3TOM mmacTUHBI
OCTaIOTCS BCE BpeMs MapaJICIbHBIMU IPYT APYTY.

YCcTaHOBHUTE COOTBETCTBHE MEKTY COOBITHSIMU M COOTBETCTBYIOIIIMMH MM MOMEHTaMH
BpeMeHu. K KaxIol MO3MIMK TEPBOro CTOJIONA TOA0CPUTE COOTBETCTBYIOIIYIO
MO3UIMI0 M3 BTOPOro CTONOa W 3alvIiiuTe B TabiMIly BbIOpaHHbIE HU(PBI MOA
COOTBETCTBYIOLIMMHU OyKBaMH.

COBBITHUE MOMEHT BPEMEHU
(cexyHx)
A) MOMEHT BpEeMEHH, B KOTOPBIH 3JEKTPOEMKOCTh 1) 5
KOHJIEHCATopa OyieT OTIMYaThCs OT HCXOAHOTO  2) 7.5
3Ha4YeHUs B 2 pasa. 3) 10
b) MomMeHT  BpeMeHHM, B  KOTOpbIM  4YacroTa 4) 30
AJIEKTPOMArHUTHBIX KOJIEOAaHUI B KOHTYpe OyaeT
OTIINYATHCSI OT UCXOTHOTO 3HAUEHUS B 2 pasa.

A|b

Ortser:
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®u3suka. 11 knacc. TpeHUHTr «NEeKTpOoIMHAMUKA» 14

B wupgeanbHOM  DJIEKTPUYECKOM  KOHTYpE MPOUCXOASAT  AJIEKTPOMArHUTHBIC
konebanusa. Ha pucynke wu3o0paxEéH »skpaH 1udpoBoro ocmuwuiorpada,
MO3BOJISAIONIET0 HAOIIOaTh 3aBUCUMOCTD HampsbkeHuss U Ha KOHAEHCATOPE 3TOTO
KOHTypa oT BpeMeHu t. UEpHbIMU ToukamMu 0003HAYEHBI HAXKATHIE KHOIKH, MPHU
MIOMOIIY KOTOPBIX YCTAHOBJICHBI MaKCHUMallbHbIE 3HaveHws mikai. llorpemrHocTs
ompejieNieHUsT  TOKa3aHWW  mpubopa paBHA  TIOJOBUHE  IIEHBI  JICIICHHSI
COOTBETCTBYIOIIEH IIKAJIBI.

(r

Unax
O[LuB]
o[is]

g

|
|

Omnpenenure aMIIUTYay KojeOaHUM HaNpsDKEHMs, YYUTHIBas MOTPEIIHOCTD
U3MEPEHUM.

Otger: ( + ) B.

JIyd cBera majaer u3 BO3/1yXa Ha IMOBEPXHOCTh CTEKIISIHHOM IIOCKOIIapaIeIbHON
mnactuiku - noa  ymiom  30°.  Iloka3arens mpenomieHUsT CTEKJIa paBeH
1,5, Tommuua mnactuHku 30 cMm. OnpenenuTte BpeMs, 3a KOTOPOE€ JIyd HPOUAET
OT OJJHOM 0 IpYyroi MOBEPXHOCTH IUIACTUHKU. OTBET BBIPA3UTE B HC U OKPYTJIUTE
10 IECATHIX JOJIEH.

Ortser: HC.
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®u3suka. 11 knacc. TpeHUHTr «NEeKTpOoIMHAMUKA» 15

IIpoBoasmuii CTepeHp PABHOMEPHO IIEPEMEIIAIOT 110 TOPU3OHTAIBHBIM PENlbcaM
B OJJHOPOJTHOM MarHUTHOM IOJI€ ¢ UHAYKIMEH B, TMHUHM KOTOPOro HarpaBileHbI
BEPTUKAIBHO, CHU3Y BBEpX (CM. pUCYHOK). Habmronarenb CMOTPUT Ha PENbChl U
CTEpKEHb CBEpPXY, PE3UCTOp CONpOTUBIEHHMEM R, Haxomurcs copaBa oOT
HaOmomarens. Touka A JIEXKHUT B IJIOCKOCTH PETLCOB.

OmnpenenuTe, Kak HaMpaBJIeH OTHOCUTEILHO HaOIOAaTeNs (6npaeso, 61€60, 88epx,
6HU3, K HAOWO0amento, om HAdaWO0amens) BEKTOp UHIYKIIMM MAarHUTHOTO TOJIs,
CO371aBA€MOr0 B TOUKE A BHUXPEBBIM TOKOM, KOTOPHIM HHAYLHUPYETCS B MpaBOM
yacTy KOHTypa. OTBET 3alUIIUTE CIOBOM (CIIOBAMHU ).

OTtBeT:

[Inockuii BO3AYIIHBIM KOHJEHCATOpP, W3TOTOBJICHHBIM M3 JBYX OJWHAKOBBIX
KBaJIpaTHBIX METANIMYECKUX IUIACTUH, OONaNaeT »JIIEKTPUUYECKONH EMKOCTHIO
90 n®. Kaxnayro U3 IiacTuH pa3pe3ajd Ha TPU PABHBIX YAacCTU BJOJb CTOPOHBI
KBajipaTa, coOpajii M3 MOJYyYUBLIMXCS MPSMOYTOJbHUKOB TPU KOHJIEHCATOPA,
COXPaHUB JUIs KaXI0T0 U3 HUX IEPBOHAYAIBHOE PACCTOSTHUE MEXKAY IJIaCTUHAMM,
U COCNMHWIM HX IocnenosarenpHo. Onpenenure SIeKTPUYECKYH0 EMKOCTh
MOJTYYMBLIEHCSI CUCTEMBI KOHIEHCATOPOB.

OtBeT: nd.

B  upgeanbHOM  KoneOaTenbHOM — KOHTYpE — paJMONPUEMHHUKA  MPOUCXOISAT
AJIEKTPOMArHUTHBIE KoJieOaHUs. 3aBUCUMOCTh CHJIbI TOKa | B Karyiike oT BpeMeHu t

B ° 0
umeer Bux: | (t) =6p°sin g%t + %_ OnpenenuTe WIMHY 3JIEKTPOMArHUTHON

/]
BOJIHBI, HA KOTOPYIO HACTPOEH 3TOT KOHTYP.

OrtBer: M.
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®u3suka. 11 knacc. TpeHUHTr «NEeKTpOoIMHAMUKA» 16

DJEKTPOMAarHUT TPENCTaBIseT CO00M KapTOHHBIM MWJIMHIP JUIMHOW 75 cM
upaguycoM 1,5 cMm, Ha KOTOpbliM MIOTHO HamMoTaHo 3000 BUTKOB TOHKOTIO
M30JIMPOBAaHHOTO MpoBoJia. HaMoTka ocyiiecTBieHa BUTOK K BUTKY. [lo mpoBoay
TEUYET MOCTOSIHHBIN JIEKTPUUYECKUAN TOK.

W3 npuBenEHHOTO HIKE CIIMCKA BEIOEPUTE ABA MPABUIILHBIX YTBEPKIACHUS.

1) CHapyxu HIHIUHApPA HHIYKIHS MArHATHOTO IIOJISE MEHbBIINE, YeM BHYTPH
IUJIUHpa BOJIU3U €r0 CEPEIUHBI.
2) MarauTtHoe 1MoJie BHYTPHY IWJIMHPA U CHAPYXH OT HETrO BCIOAY OJMHAKOBO.

3) Ilono>xeHue rKHOrO U CCBCPHOTO ITOJHOCOB JJICKTPOMArouTa HE MCHACTCA IIPpU
N3MCHCHHU HAIIPABJIICHUA IIPOTCKAHUSA TOKA B ITPOBOJIC.

4) WHayKIuss MATHUTHOTO TIOJISE BHYTPU KapKaca YMEHBIIUTCS, €CJIM YMEHBIIUTh
CHIIy TOKA, IPOTEKAIOIET0 110 MPOBOAY (IIPU MPOYUX PABHBIX YCIOBHSIX).

5) BHyTpu nmiMHIpa MarHUTHOE TOJIE OTCYTCTBYET.

OrtBer:

[1nockuii BO3MYIIHBINA KOHIEHCATOP 3apsiAWIIN 10 HEKOTOPOTO HAMPSHKEHUs. 3aTeEM, HE
OTKJIFOYasi KOHJIEHCATOp OT Oarapeu, pacCTOsHUE MEXAY IUTaCTHHAMM KOHJEHCaTopa
yBennumi. OrmpenesmTe, KaKk B pPe3yJbTare 3TOT0 MU3MEHWIHCh IEKTPOEMKOCTb
KOHJICHCATOPA U HANPSY)KEHHOCTD JIEKTPUYECKOTO OIS B KOHJEHCATOPE.

JIns KaXKA01 BETMYMHBI ONPEACIIUTE COOTBETCTBYIOINN XapaKTep U3MEHEHNS:

1) yBenuuunace;
2) YMEHBIIWIACK;
3) HE HU3MEHUJIACK.

3anuiute B TaOnuIy BbIOpaHHbIE LHUQPBI AT Kaxa0d (PU3MUECKON BETUYHMHBIL.
[udpsl B 0TBETE MOTYT TOBTOPSATHCS.

DneKTpOEMKOCTh KOHJIEHCATOpa Hanpsxk€HHOCTB 21K TpUYECKOTO 101
B KOHJECHCATOpE
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®u3suka. 11 knacc. TpeHUHTr «NEeKTpOoIMHAMUKA» 17

VYCTaHOBUTE COOTBETCTBUE MEXAY (PU3MUECKUMH SBICHUSMHU, HPU KOTOPBIX
HaOJII0JaeTCsl IEPEHOC SHEPTUU TYTEM U3TyUSHHs, 1 HAUMEHOBAHUEM W3JTy4CHUS
Ha IIKajle 3JIEKTPOMArHUTHBIX BOJH. K KaXIol MO3MLMHM IEPBOro CTOJONA
noJI0epUTE COOTBETCTBYIOLIYIO MO3UIMI0 M3 BTOPOTO CTONOIA W 3alMIINTE
B TaOJIUIy BBIOpaHHBIC ITU(PHI 110]] COOTBETCTBYIOIIUMH OyKBaMHU.

OU3MYECKUE ABJIEHUA HANMMEHOBAHUE
MN3JIYYEHUA
A) Tlpu nomagaHnuy NPsSMBIX COTHEUHBIX Jydei 1) paauou3inydeHue
Ha 4CJIIOBCUYCCKYIO KOXKY OHAa TCMHCCT 2) I/IH(l)paKpaCHOC U3JIyYEeHUE
(BO3HUKAET 3arap). 3) ymsrpaduoIeToBOE
b) Haxonsce B asponopTy M Ha BoK3alle, M3ITydeHne
MO>KHO MOJKII0YATHCS K UHTEPHETY 4) DEHTreHOBCKOE M3JydeHNe

nocpeactBoM cetr Wi-Fi (cokpaienue ot
wireless fidelity — «6ecnpoBoHOE
Ka4eCTBOY ).

A|b

OrtBer:

Ilena nenenus crpenounoro BosibTMeTpa 1 MB. B Mexanusme npubopa ects cyxoe
TpeHHUe, KOTOPOE YXYyIIaeT TOYHOCTh U3MEPEHUM. DKCIIEPUMEHTATOP OOHAPYKUII,
YTO MPU MHOTOKPATHOM U3MEPEHUU OJHOTO U TOTO K€ MOCTOSSHHOTO HAIPSKEHUS
HAa HEKOTOPOM Y4YacTKe IIeMM CTpelika Mpuoopa ¢ paBHOM BEPOSITHOCTHIO
OCTaHAaBJIMBAETCS B MPOU3BOJILHOM MECTe MEXAy JeneHusiMmu 52 u 54 mB. Uemy
PaBHO HANpSI’)KEHHWE HAITOM YYacTKE IE€NMU, U C KaKOM TOYHOCTHIO OHO
uzmepsiercs?

Otger: ( + ) MB.

JHudpakunonHas pemérka HM3roTOBIEHA HAa OCHOBE IMPO3PAYyHOM IUIEHKH CO
cropoHaMu a=5cM u b=2cm. Tlepnenmukynsipao cropone b Ha MIEHKY
HaHeceHo 4000 mapamienbHbIX WTPUXOB. ONpenenuTe MakCUMalbHbBIA MOPSI0K
oOpazyroniuxcst TudpaKkUOHHBIX MaKCUMYMOB MpU MAJeHUH CBETa C AJUHOU
BOJIHBI 500 HM ITEPIEHANKYIAPHO MOBEPXHOCTH ITOU IUIEHKHU.

Ortser:
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®u3suka. 11 knacc. TpeHUHTr «NEeKTpOoIMHAMUKA» 18

HemnpoBopsmiee KoOJIBIIO PaBHOMEPHO 3apsKEHO M0 JUIMHE OTPHUIATEIbHBIM
ANIEKTPUUYECKUM 3apssioM. M3 Kosblia BbIpe3alii O4eHb MaJleHbKHN KyCOYEK Tak,
KakK MOKa3aHO Ha PUCYHKE.

Kyna nampaBieH OTHOCUTENBHO PUCYHKA (671€60, 86epX, 6HuU3, K Had100amenio,
om Habdroamens) BEKTOP HAMPSKEHHOCTH AJIEKTPOCTATUYECKOTO TOJIS B IIEHTPE
O xonbua? Omeem 3anuwiume cio8om (C108amu).

Orser:

Ha pucynke m3o0pakeHa cxema ydacTKa dJIEKTPHYECKOU R, R,

e[, COCTOSIEr0 W3 TPEX OIMHAKOBBIX PE3UCTOPOB _@_{%-a_
U UACATHHOTO aMIIEpPMETPa, KOTOPBIA MOKA3bIBACT CHITY v
ToKa 3 A. '

HaiinmuTe oTHOIIIEHHE MOIITHOCTH, BhIJEIAEMON B COMPOTURIEHNN R3 K MOIIIHOCTH,
BBIJICJISIEMON B COMPOTUBIIEHUU R.

OrtBer:

[IkonbHUK MpoyuTan B (PU3MUECKOW SHLUMKIONEAUU O TOM, YTO MHAYKTUBHOCTH
KaTyIIK{, HAMOTAaHHOM U3 MPOBOJIOKH, MPONOPLIMOHAIbHA KBaJpaTy YK Clia BUTKOB.
[IIkonpHUK BHASJ B pa3HblEe YYAaCTKH DSJIEKTPUUYECKOM wLenu Karymky Nel,
B KoTtopoi Obuio 1600 BUTKOB, M KaTymiky Ne 2, B KoTOopoil Obl10 200 BUTKOB.
Okazanoch, 4TO cujla TOKa, TeKymero B Karymke Ne 1, B 4 pa3a MEHbIIE CHIIbI
TOKa, TeKymero B Karymke Ne2. Bo CKOJBKO pa3 OTIMYAKOTCA JHEPTUH
MarHuTHOTO MOJiA, 3anacéHHble B KaTymkax No 1 u Ne 27

OrtBer:
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®u3suka. 11 knacc. TpeHUHTr «NEeKTpOoIMHAMUKA» 19

Ha pucyHke moka3aHa cxeMa »dJIEKTPHUYECKOM MeMu, CoaepkKallas HCTOYHHUK
MTOCTOSIHHOT'O HAIPSIKEHUS C TIPEHEOPEKUMO MaJTbiIM BHYTPEHHUM COIPOTHUBIICHUEM,
7Ba pes3ncropa, uMeromue compotuBieHnss Ri =R u Ry =2R, kouaeHcarop,
COEJIMHUTENbHBIE MPOBOAA U KITHOY.

3 HpI/IBe)IéHHOFO HHXKC CIIMCKa BI)I6€pI/ITC ABa IIPpaBHUJIbHBIX YTBCPIKACHUA.

1) Tak kak npH 3aMKHYTOM KJIIOUY€ TOK Yepe3 KOHJCHCATOp He Teuér,
TO HAINpsKEHUE HA KOHAEHCATOPE PABHO HYIIIO.

2) Ilpu 3aMKHYTOM KJIHOY€ CyMMa HalnpsDKCHHH Ha pe3ucTopax paBHA
HaIIPSDKEHUIO HAa KOHJIEHCATOPE.

3) Hanpsixenue Ha koHeHcaTope MeHbIne DJ{C UCTOYHMKA HATIPSKECHUSL.

4) Tlpu 3aMKHYTOM KJIOUYE€ HANpPsKEHUE Ha pe3nucTope Ri paBHO HampsHKEHHUIO
Ha pe3uctope Rs.

5) Tocne pa3MbIKaHUs KITHOYa KOJMYECTBO TEIUIOTHI, BBIICIUBIICECS B PE3UCTOPE
R1, OyzeT MeHblle, YeM KOJIMYECTBO TEIUIOTHI, BHIJICIUBIIIEECS B pe3ucTope Ro.

OrtBer:

KonebarenbHblil KOHTYp paJONPUEMHUKA, MOJKIIOUEHHBIN K aHTEHHE, COCTOUT W3
KaTyIIKA WHIYKTUBHOCTH M KOHJEHCAaTopa. MIHIYKTUBHOCTh KATYIIKU YMEHBIIWIH,
HE MeHsAsl €MKOCTh KoHaeHcatopa. I[lpu sTom amruiuryna xoneOaHui CHIIbI TOKa
B KOHTYyp€ TaKXe yMeHbIIWwIach. Kak B pe3ynbTaTe 3TOr0 M3MEHWINCh PE30HAHCHAS
4aCTOTa 3TOTO KOHTYpPa U aMIUIUTY/1a KojieOaHUi 3apsaa KoHieHcaTtopa?

JIo1s Ka>Ka0M BEJIMYMHBI ONPEJICTUTE COOTBETCTBYIOIINN XapaKTEP U3MECHEHUS:

1) yBenuuunacse;
2) yMEHBIIINIIACH;
3) HEe U3MEHUJIACh.

3anumuTe B TaOMUIy BbIOpaHHbBIE HUQPHI I8 KaXXKA0H (PU3NYECKON BEIUYUHBI.
[udpsl B 0TBETE MOT'YT IOBTOPATHCS.

Pe3onaHcHas 4acToTa KOHTYpa AmrutuTya KojebaHui 3apsiia
KOHJICHCATOpa
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®u3suka. 11 knacc. TpeHUHTr «NEeKTpOoIMHAMUKA» 20

Bo BHemIHeM OJHOPOIHOM 3JIEKTPOCTATHUECKOM Toje HanpskEHHOCThI0 400 B/m
HaxOJUTCSI TOYCUHBIH TOJOXKUTEAbHBIA 3apsny (=3 HKin. Touku A u B
pacmnoJioeHbl Ha paccTosiHuu 30 cM oT 3apsiaa g (cM. puc.).

B

1r:‘-":l 1

A ~

'
C

VYcTaHOBUTE COOTBETCTBUE MEKIAY OTHOWICHUSIMHU  (U3HYECKUX  BEJIUYUH
U YUCICHHBIMU 3HAYEHUSAMM JTUX OTHOmIEHWH. K KakIoM no3uuuu mnepBoro
CToj0la MOoA0epUTe COOTBETCTBYIOUIYIO TO3UIMI0O M3 BTOPOro  CTOJOIA
Y 3allMIIMTE B TAOJMIY BEIOpaHHBIE LIU(PPBI IO COOTBETCTBYIOIIUMU OYKBaMHU.

OTHOIIEHHUE YH1CJIEHHOE
OU3NYECKUX 3HAYEHUE
BEJIMYNH OTHOILIEHUMA

A) OTHOILIEHHWE MOJYJS HampsHKEHHOCTH pesynbrHpyromero 1) 0,25
3JICKTPOCTATHYCCKOTO IMOJsI B TOYKEC B x MO YJIXO 2) 0,6
HaANPsHKEHHOCTH BHEITHETO AJIEKTPOCTATUYECKOTO TTOJIS 3) 1,25

]

b) oTHomeHnne Moy HaNPSHKEHHOCTH JIEKTPOCTATHYECKOTO 4) 3
noyisi 3apsiia B TOYKe A K MO0 HamnpsiKEHHOCTU
PE3YJABTUPYIOLIETO AIEKTPOCTATUYECKOTO TOJIS B TOUKE A

A|b

OrtBeT:
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[IIKONBHUK 3KCHEPUMEHTAIBHO U3Y4aeT MOJy4yeHUEe M300paKeHUH MpH MOMOIIU
TOHKOM coOupatomiedt auH3bl. [ 3TOro oH pacnonaraer ToHkui npeamer Il
MEPIEHAUKYJIIPHO TTJABHOW ONTHYECKOW OCH JIMH3blI HA PACCTOSHHUM A OT JIMH3BI
¢ GOKYCHBIM paccTosiHHEeM F.

ﬂ A
2 4 a

3 F

\J

[IIKOJIBHUK TPOBOAMT IATH OIBITOB, UCIOB3YS JJIS TOTO MPEAMEThI ¢ Pa3sHON
BbICOTOM H M pasHbIc TMH3BI, @ TaK)KEe U3MEHss paccTosiHue a. Kakue aBa ombiTa
MO3BOJIAT IIKOJILHUKY MCCIICIOBATh 3aBUCUMOCTh pa3Mepa H300pakeHus mpeaMeTa
0T (DOKYCHOTO PaCCTOSHUS JTUH3BI?

Ne Bricora dokycHoe paccrosiHue | PaccrostHue ot npenmera
OTbITa npeameta H, nuH3b F, JI0 JIMH3HI 4,
CM CM cM
1 6 10 12
2 4 10 12
3 6 8 17
4 4 8 12
3) 4 10 17

46

3anuimuTe B OTBETE HOMEPA BEIOPAHHBIX OIBITOB.

OTtBeT:

[IpssMmoyronpHass paMkKa U3 KECTKOW MPOBOJOKHA HAXOIWUTCA B OJHOPOIHOM
MarHuTHoM 1mone ¢ uHaykiued 0,1 Tn, JuHUM KOTOPOro MepIHEeHIUK YISIPHbBI
MJIOCKOCTH paMKu. MarHUTHBIA MOTOK, MPOHU3BIBAIOIMINKN paMKy, paBeH 12 mMBO6
Ilo pamke Teu€r nocTosiHHBIN TOK. [Ipu 3TOM cuita AMmnepa, KOTOpasi pacTSITUBaeT
paMKy B HaIllpaBJIEHUH BJIOJIb €€ KOPOTKOM CTOPOHBI, B 3 pa3a OTIIMYAETCA OT CHIIbI
Awmriepa, KOTOpasi pacTSATMBAET paMKy BJOJb €€ JUIMHHOW CTOpPOHBI. Uemy paBHa
JUTMHA KOPOTKOM CTOPOHBI pAMKH?

Ortser: CM.
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®u3suka. 11 knacc. TpeHUHTr «NEeKTpOoIMHAMUKA» 22

[lo nuHHOMY TPSIMOMY MPOBOJHUKY TEYET TOK CUJION |, HampaBlIeHHbIN 7
«oT Hacy. [IpoBoa HaxXOAUTCS B OAHOPOJIHOM MarHMTHOM noJie. IIpu stom
Ha MPOBOJ JEUCTBYET CWiia AMIlepa, HapaBJIEHUE KOTOPOU MOKA3aHO Ha

PHUCYHKE. 7

A

OmnpenenuTe, Kak HallpaBJIeH OTHOCUTEILHO PUCYHKA (61paso, 6/1€60, 66epX, 6HU3,
K Habawoamenio, om Haobawoamens) BEKTOp UHAYKIIMA MarHUTHOTO 1moJist. OTBET
3aMUIITNATE CJIOBOM (CIIOBaMM).

OrtBer:

['po3oBoe oOmako Hecér anekTpuyeckuid 3apsan 15 Ki, HampsikEHHOCTH
3IEKTPHYECKOTO TIONsA MeXkay obmakoM m 3emnéit 10° B/m. Cumras, uto obmaxo
¥ TOBEPXHOCTh 3eMiIM 00pa3yloT IUIOCKWW KOHACHCATOP, HAWAWTE, YeMy paBHA
nI0Mmak 9Toro obaaka? OTBET BhIpa3uTe B KM” M OKPYIVIUTE 10 JECATHIX JOMeii.

OTtBeT: KM-.

JIBa mnockux 3epkana 31 m 32 COCTaBISIOT JPYr C 32
ApyroM JaByrpaHsHblid yroa a = 120° (cm. puc.). JluHus

CThIKa 3€pKal MNEPIEHAUKYISPHA IUIOCKOCTH PHUCYHKA.

JIyu cBera magaer Ha 3epkanio 31 mox yriom 60°, o
pacnpoCTPAHSISCh B INIOCKOCTH PUCYHKA. T

OnpenenuTe yroa mnaJeHUsi 3TOro Jydya Ha IOBEPXHOCTh 3epkana 32 Tmocie
OTpakeHus oT 3epkana 31.

Otser: rpagycoB.
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Ha rpaduke nokazana 3aBUCUMOCTb CHJIBI TOKA |, TEKyIIEro uepe3 ANeKTPUUECK YIO
JaMITy HaKaJIMBaHUs, OT MIPWIOKEHHOTO K Hel HanpsikeHus: U.

F" .ﬂt F 3
-I“—-—_
4
7
) //
0 l 2 3 4 U.B

3 HpI/IBe)IéHHOFO HMXE CITMCKa BBI6CpI/ITe ABA BCPHLIX YTBCPKIACHHA.

1) Jlnst HUTH Hakaja paboTaroIIeH JTaMITbl CIIpaBeUIUB 3akoH OMma.

2) Ilpu yMmeHbIIEHUHM CHJIBI TOKA Yepe3 JaMIly CONPOTHUBJICHHE ¢€ HUTH Hakasia
YMEHBIIIAETCS.

3) ComnporuBiicHHEe HUTH HakKaia jJamibl paBHo 0,8 OMm.

4) Tlpu HampspKCHMM Ha Jiamme, paBHOM | B, B HUTHM Hakajga BbIACISCTCS
MOIIHOCTb, ITpeBbIatomas 20 Br.

5) Ilpm yBenuueHUHW HampspKEeHUs Ha jamiie ot 2 B 10 4 B Beiensttomascs B HUTH
HakKaJla MOILIHOCTb BO3pacTaeT B 2,5 paza.

Ortser:
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IIpy mocTraHOBKE IEPBOrO ONBITA MAJIEHBKUM LIAPUK MACCOW M, HECYIIUM 3apsi]
q >0, OTmyckarT ¢ BBICOTBI N BOJM3M TIOBEPXHOCTH 3eMJIM 0€3 HadalbHOM
CKOpOCTH B 001acTH, B KOTOPOH CO3/1aHO OJHOPOJHOE DJIEKTPUUECKOE IOJIE.
JlvHnM HanpsHKEHHOCTH 3TOTO TMOJS HANPaBIEHBI IMApPAJIIENBHO IMOBEPXHOCTH
3eMJIM, COMPOTHUBIIEHUE BO3yXa ImpeHeOpexumo Maino. [Ipu mocraHOBKE BTOPOTO
OIbITa OpPOCAIOT C TOM K€ BBICOTHI IIAPUK MAccoil 2M, KOTOpPbIN HECET 3apsy 2,
a MOIYJIb HaNpPsDKEHHOCTH OJJIEKTPUUYECKOTO TMOJs YBEIWYMBAIOT B 2 pasa.
Onpenenure, Kak HW3MEHSIOTCS BpeMs IOJETa M TOPU3OHTAIBHOE CMEIICHHE
LIapHKa IPH TOCTAHOBKE BTOPOI'O ONBITA I10 CPABHEHUIO C IIEPBBIM OIBITOM.

JIs KaXKioM BEJIMYKHBI ONPEACIIUTE COOTBETCTBYIOIINUN XapaKTep U3MEHEHUS:

1) yBennuuBaercs
2) yMEHBIIIaeTCs
3) He u3MeHseTcs

3anumute B TaONWIy BBIOpaHHBIC MUQPPHI AT KaXA0H (HU3UIECKON BEITUUIHHBI.
[Mudpsl B 0TBETE MOTYT TOBTOPSATHCS.

Bpewms nonéra ['opu3oHTaNBHOE CMElIEHUE

52

Ha pucynke wuzoOpakeHa cxeMa »HJIEKTPUUECKOM IIemH, R/3
KOTOpasi COCTOUT U3 JIBYX IMOCIIEIOBATEIBHO COEOUHEHHBIX
pe3UCTOpoB ¢ conpoTtuBieHusIMUA R u 3R/4, moakmto4EHHBIX
K uaeanbHOU Oarapee ¢ HampspbkeHuem U. s usmepenus
CWJIbl TOKa B OTOM LENH HWCIOJIb30BAH HACAIbHBIN R
aMIIepMETP, a BOJIBTMETP HUACAIBbHBIM HE SIBISIETCS — €0
conpoTuBieHuE paBHO R/3. [/

Omnpenenute GopMyIbl, KOTOPHIE MOXKHO MCIOJIb30BATh JJIS

pacy€TOB TMOKa3aHWW WACATHHOTO aMIlepMeTpa W HEHJICATHbHOTO BOJBTMETPA
B 3ToM 1enu. K ka0 mo3uiuyu nepBoro croJidiia nodepure COOTBETCTBYIOIYIO
MO3UIMI0 U3 BTOPOTO CTOJNOLIA M 3alUIINTE B TAaOMUIy BbHIOpaHHBIE HUMPHI MOX
COOTBETCTBYIOITUMHU OYKBAMH.

ITOKA3AHUE ITPUBOPA OOPMVIIA
A) mokazaHus aMIIepMeTpa 1) UR
b) nokazanus BoJIbTMETpa 2) U/3
3) U/4
4) 4U/(3R)
A|b

Orser:
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®u3suka. 11 knacc. TpeHUHTr «NEeKTpOoIMHAMUKA» 25

[IpoBosOUHBIM Kapkac, W30THYTBHIM B BuAe OykBbl Il 3apsikeH paBHOMEpPHO
0 JUTMHE OTPULIATEIILHBIM 3apsiJIOM.

OnpenenuTe, Kak HallpaBJI€H OTHOCUTEILHO PUCYHKA (61PaAGo, 8/1€60, 66€pX, 6HU3,
K Habnoamenio, om Habat00amens) BEKTOP HaIps>KEHHOCTH
ANIEKTPOCTATUYECKOTO TOJISI, CO3/aBaEMOT0 ATUM 3apsiKEHHBIM KapKacoM B TOYKE
A. OTBeT 3anuIINTE CIOBOM (CIIOBAMU).

Ortser:

Ha pucyHke n300pakeHa cxema JIEKTPUUYECKOM LIENHU, COCTOSIIEH U3 UCTOUYHUKA
noctostHHOoro HanpskeHuss ¢ OJC 5 B u BHyrpeHHMM conportuBieHrneM | Owm,
KOHJIEHCATOpa C DJJIEKTPOEMKOCTBIO 5 MK®D, TpEX OOMHAKOBBIX PE3UCTOPOB
c comnporuBieHueM 2 OM M HIeanbHOro BOJbTMETpa. Onpenenure NoKa3aHue
JTOrO BOJIBTMETPA.

OtBeT: B.

[To mpoBOJOYHON paMKe TEUET MOCTOSIHHBIA DJIEKTPUUECKHM TOK CuiIoil 4 A,
KOTOpPBI CO3/1aET BOKPYr paMKW MarHutHoe moje. [loTok BekTopa MarHuTHON
MHIYKOAA 3TOTO MOJs 4epe3 KOHTYP, OIPAaHWYECHHBIM JAHHOM pPAMKOW, PABEH
0,016 B6. Yemy paBHa UHAYKTHBHOCTb 3TON pamKu?

OTtBeT: Ml H.
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Ha miiockyro rpanuny pasjaena IByX Cpell MaJaer JIyd CBeTa, MAYIIUNA U3 cpenbl 1
B cpeny 2. B Tabnuie mpuBeneHbl 3HAYEHHS CHHYCOB YIJIOB MajacHus (Sina)
¥ CHHYCOB YTJIOB mpenomieHus ( Sinb ) atoro myya.

sina sinb

0,5 0,625

0,642788 | 0,803485

0,707107 | 0,883883

0,819152 1

0,866025 1

S7

N3 npuBeaEéHHOro HUXKE CIKCKa BRIOEPUTE ABA BEPHBIX YTBEPIKICHUS.

1) Jlyu cBeta majmaer Ha IMOBEPXHOCTh pa3fena Cpea W3 ONTHUCCKA MEHee
IIJIOTHOM CPENBI.

2) Tlokazarens npenomiieHus cpensl 1 B 1,25 pasa OoJbliie mokazaressi PeIoMIICHHUS
cpenbl 2.

3) CkopocTh pacpoCTpaHEHHUS CBETa B cpejic | paBHA CKOPOCTH PaclpOCTpaHEHHUS
CBeTa B cpeie 2.

4) JlnvHa BOJIHBI B cpefie 2 OOoJIbIie AJTUHBI BOJHBI B cpeae 1.

5) CunHyc mpeneiapbHOro yria IOJHOTO BHYTPEHHETO OTPaKCHHUS TOYHO paBeH
0,819152.

Ortser:

B onbiTe no nposepke 3akoHa KynoHa nenonb3yroTcs KPyTHUIBHBIE BECHI, B KOTOPBIX
OPYr K JpYry OPUTATMBAIOTCS JABA MAJIEHBKUX PAa3HOMMEHHO 3apsKEHHBIX IIapUKA.
Ilocme ycTaHOBJIEHHMS PABHOBECUS KOPOMBICIA BECOB 3apsl IOJIOKUTEIBLHO
3apsKEHHOTO IIAapHUKaA YBEJIWMYWIM U CHOBA JOXKIAIKNCh YCTAHOBIICHHUSI PABHOBECHS
KOpombIciia. HuKakux Apyrux M3MEHEHUM B 3KCIEPUMEHTAIbHOW YCTAaHOBKE HE
npoBoawi. Onpenennure, Kak WU3MEHATCS B COCTOSHHM DPAaBHOBECUS PACCTOSIHHE
MEXIYy IIApUKaMUd U MOJIYJIb HaNpPSXKEHHOCTH 3JIEKTPOCTATUYECKOTO MOJsl BOIM3U
ITOBEPXHOCTH IOJOKUATEIILHO 3aPSKEHHOTO LIapUKa.

JInst Kax a0 BETWYMHBI ONPEACIINTE COOTBETCTBYIOINN XapaKTEep N3MEHEHUS:

1) yBenuuutcs
2) yMEHBIIUTCS
3) HE UBMEHUTCS

3anumute B TaONHIly BBIOpaHHBIC HMUQPPHI A KaxA0H (HU3MUYECKON BEITUUYHHBI.
[Hudpsl B 0TBETE MOT'YT TOBTOPATHCS.

Paccrosinue mexny Moysib HanpsKEHHOCTH JIEKTPOCTATHYECKOTO
IapuKaMu 0JIs1 BOJIM3U MOBEPXHOCTH MOJIOKUTEIBHO
3apsKEHHOTO MIapuKa
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B uneansHOM KoebaTeIbHOM KOHTYpPE COBEPIIAIOTCS TApMOHUYECKHE KOIeOaHusl.
KoHtyp coctour w3 KaTylmiKd HWHJIYKTUBHOCTBIO 25 MI'H M BO3IYyIIHOTO
KOHJICHCATOPa, PACCTOSTHUE MEXY IIACTUHAMU KOTOPOTO PaBHO 2 MM, a IUIOIIA/Ib
kaxaoi mwiactuasl 1000 Mm%, B MoMeHT BpeMmeHHu t = 0 macTHHBI KOHJIEHCATOpa
HAYMHAIOT PABHOMEPHO Pa3ABUraTh co ckopocTbio 0,2 mm/c. Tlpu 3TOM IIacTUHBI
OCTaIOTCS BCE BpeMs MapaJICIbHBIMU JPYT APYTY.

VY cTaHOBUTE COOTBETCTBHE MEKIY COOBITHSIMA M COOTBETCTBYIOIIUMH UM
MOMEHTaMH BpeMeHH. K KaxIoi TMO3WIMKU TEepBOTO CTOJ0IAa MOoa0epuTe
COOTBETCTBYIOIIYIO TO3UIIMIO M3 BTOPOTO CTOJIOLIA M 3alMIIUTE B TaOIUIY
BBIOpaHHBIE MUQPHI TTOJT COOTBETCTBYIONUMH OyKBaMHU.

COBBITHUE MOMEHT BPEMEHU
(cexyHx)
A) MOMEHT BpEeMEHH, B KOTOPBIH 3JEKTPOEMKOCTh 1) 5
KOHJIEHCATopa OyieT OTIMYaThCs OT HCXOAHOTO  2) 7.5
3Ha4YeHUs B 2 pasa. 3) 10
b) MomMeHT  BpeMeHHM, B  KOTOpbIM  4YacroTa 4) 30
AIIEKTPOMArHUTHBIX KOJIEOAaHUH B KOHTYpe OyaeT
OTIINYATHCSI OT UCXOTHOTO 3HAUEHUS B 2 pasa.

A|b

Ortser:
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B uaeanbHOM 37€KTPUYECKOM KOHTYpE MPOUCXOIST JIEKTPOMArHUTHBIE KOJIeOaHusl.
Ha pucynke wu3o6paxén »skpaH wnudpoBoro ocauwuiorpada, MO3BOJSIONIETO
HaOMIOJaTh 3aBUCHMMOCTh HamnpsbkeHuss U Ha KOHJEHcatope 3TOoro KOHTypa
ot Bpemenu t. UEpHbIMU TOUKaMU O0OO3HAYEHBI HAXKAThIe KHOIKH, TP TTOMOIIH
KOTOPBIX YCTAHOBJIEHBI MAKCUMAIbHBIE 3HaYeHUS WKal. [forpenHocTs onpeaeneHus
MOKa3aHuil mprudopa paBHa MMOJIOBUHE LIEHBI JEJIEHHUSI COOTBETCTBYIOIIEH IIKAIBI.

(r

Unax
O[LuB]
o(is]

\_\._

Onpenenute nepuoa  KoueOaHUN  HaNpsOKEHUs, YYUTHIBAs  [OIPELIHOCTb
U3MEPEHUM.

Otger: ( + ) MKC.

Jlya cBeta mamaeTr U3 BO3JyXa Ha BEPXHIOK IUIOCKOCTh CTEKJISIHHOU
MJIOCKOMapauienbHOW TutacTHHKA moxa yriaoMm 30°. Tlokazarenb mpernoMieHUs
cTexyia paBeH 1,5, tommuua miactuHkd 30 cM. Ilocine oTpaxkeHuss OT HIDKHEH
MJIOCKOCTU TUIACTUHKM JIyd BBIXOJUT OOpaTHO B BO3IYyX uepe3 €€ BEPXHIOH
mI0cKoCcTh. Ompenenure BpeMsi paclpoCTpPaHEHUsT CBETa B ATOM CTEKJISTHHOM
miacTuHKe. OTBET BBIPA3UTE B HC U OKPYIIIUTE JIO AECATHIX JIOJIEH.

Ortser: HC.
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