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BBEJAEHUNE

KontponbHas pabota mo ¢usmke mjs CTYISHTOB TEPBOTO Kypca 3a0YHOM
dbopMbl  00yUe€HHS — OTO BHJ CaMOCTOATCIBHOW padOTHI, MPEamoIararonui
CaMOCTOATEILHOE  perieHue (PU3ndecKnx 3a7ad 1O TeMaM  JICKIIMOHHOTO
Marepuana.

Jlna oOyuaromuxcsi 3a09HOW (hOpMBI 00YUEHHUS MO AUCIUTUIHHE «DHU3MKa»
MPEeayCMOTPEHA OJHA KOHTPOJbHAs padoTa, COOTBETCTBYIOMIAS pa3/eiaMm:
«Mexanukay, «MonekynsapHas ¢u3nKa W TEPMOAMHAMHUKA», «DJEKTPUUECTBO H
MarHeTusM», « BoHOBas W KBAaHTOBAs OTITHKAY.

IpaBuia ogpopmiieHUs KOHTPOJIBLHOH PadoThHI

Homep eapuanma KoHmpoabHOU padompl onpeoensiemca no HocleoHell
uugpe Homepa 3auemnoit KHudxcku. KoHTponpHas padoTa J0KHA OBITH
opopmieHa B TETpaaW, HAMUCaHA OT PYKH pa3OOPUMBBIM TIOUECPKOM, HMETh
HYMEpAaIllMiO CTPAHHWI] W CIHCOK HCIOJb30BAHHBIX HMCTOYHUKOB. K 005m0oxkKe
TETPAAN TPHUKICHBACTCA TUTYJbHBIH JINCT yCTAaHOBJICHHOTO oOpasma (cm. aiin
TuTyabHBIN TUCT) C 3aMOTHCHHBIMA JTAHHBIMU CTY/ICHTA.

3amaun KOHTPOIBHOW PabOTH JOJKHBI UMETh T€ HOMEpA, MOJ KOTOPHIMHU
OHH CTOST B y4e€OHO-METOTUYECKOM TOCOOWH. PermeHus KOHTPONBHBIX 337134
pacmoJylararoTcs B TOPSAKE HOMEPOB, YKA3aHHBIX B 3amaHuu. llepem kaxmoi
3amaueli HEOOXOAUMO 3amucaTh €€ YCIIOBHE. YCJIOBHS 3a7ad TEPEMHCHIBAIOTCS
MOJTHOCTBIO, 3aTEM JICJIASTCS KpaTKas 3amuch YCJIOBHS 3a7aud, TIE YHUCIIOBBIE
JAHHBIC BBIMMUCHIBAIOTCS CTONMOMKOM. Kakmyro 3amady KenmareapHO HAYMHATH C
HOBOM CTPAHULIBI.
Pemenve 3amauun 1OKHO COACPIKATH!
e HEOOXOAMMBIA PUCYHOK WITA CXEMY, TIOSACHSIONINN PEIICHUE 3a/1a4H;
o Ha3zBaHUA (POPMYII, UCTIOIB3YEMBIX TIPH PEIICHUH,
e CJIOBECHBIC TIOSCHCHWA (PU3MUecknx BeaWMUMH (KaK 3aJaHHBIX, TaK W
BBCJICHHBIX BO BPEMsI PEIICHUA);
e HCUEPTHIBAIOIINE TIOSCHCHHS X0/a PEIICHUS 3a/1aUH;
o BBIBOJ (DOPMYIT IJIs1 UICKOMBIX (PM3NUECKUX BEJIUUHUH B «OYKBEHHOM» BHUJIE,
e TPOBEPKY PA3MEPHOCTH;
o TIOJYYCHHUE YUCITOBBIX 3HAUCHUH HCKOMBIX (DU3UUECCKUX BEJTMUHWH.
3amaHue ClieMyeT BBIMOJIHATH aKKypaTHO, 0Oe3 mpomycka 3amad. Ecnm
coAepKaHue KOHTPOJBbHOM pabOThl OTBEUACT MPEAbIBIAEMBIM TPeOOBAHUIM, TO
OHa JOmMycCKaeTcs K 3amuTre. [IpW HEYMOBIETBOPUTEIHFHOM  BBITOJTHECHUH
KOHTPOJIbHOM paboThl OHA BO3BpaAIlaeTCs Ha J0PadOTKY.
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KonTposabHasi padora

Bapuaur 0

Kamens Gpornen mog yriaom 30° K TOPH30HTY ¢ HAa4ajbHOM CKOPOCTBIO 15 a/c.
Haiitn HOpManbHOE U TAHT€HIMAJIBHOE YCKOPEHUS KaMHs 4epe3 1.25 ¢ mocne
Hauana ABuKeHus. COMPOTUBJICHUE BO31YXa HE YUUTHIBATh.

OnHoponubiéi cTepkeHb aauHOM 1 m  w maccoit 0.5 ke  Bpamaercs B
BEPTUKAJIBHOM TIJIOCKOCTH BOKPYT TOPU3OHTAIBHONW OCH, MPOXOJIAIENH Yepe3 ero
cepeauny. C KakuM YTJOBbIM YCKOPEHHUEM BPAIAETCA CTEPIKECHb, €CIIM MOMEHT
CHUJIbI, BBI3BIBAIOIINHI YCKOpeHUE cTepkHs, paseH 100 Hw?

Onpenenuts 4aCTOTYy TAPMOHUYECKHUX KosieOaHuit aucka paauycom 20 cu 0KoJIo
TOPU3OHTAJIBHOM  OCH, TPOXOAALIEH uepe3 CepeauHy paauyca AHucKa
MEPIEHIUKYJIAPHO €ro MIOCKOCTH.

O0beM BOAOPOAA MPU M30TEPMHUUECKOM paciiupeHuu npu temmnepatype 300 K
yBEIUUUJICA B TpH paza. Onpeaenuts padboTy, COBEPIICHHYIO ra3oM, U TEIUIOTY,
MOJIYYEHHYIO UM Tipu 3ToM. Macca Bogopoaa pasaa 200 e.

Paccrosinne d mexnay ayms todeuHbiMU 3apsgamMu () = 2 uKn u O, = 4uKn
paBHO 60 cvm. OnpenenuTh TOUKY, B KOTOPYIO HYXKHO MOMECTUTh TPETUH 3apsia
(s Tak, 4ToObl CUCTEMA 3apsI0B HAXOWIACh B paBHOBecuU. OnpenenauTs 3apsa
(s ¥ ero 3HaK. Y CTOWYMBOE WM HEYCTONUMBOE OyeT paBHOBECHE?

OJIC OGarapen ¢ = 12 B. Ilpu cune toka I = 4 A. KIIJ] Garapen n = 0.6.
OnpenenuTh BHYTPEHHEE COMPOTUBIICHUE R; OaTapeu.

beckoneuHo anuHHbIA TpoBo ¢ TOKOM [ = 50 A U30rHYT :

TaKk, KaK »ATO TOKa3aHO Ha pucyHke. Onpenenutb
MarHUTHYIO WHIAYKIHIO B B TOouke A, nexanieil Ha
ouccekTprce mpAMOoro yria Ha pacctosanu d = 10 cm ot
€ro BEPILHHBI.

Konbiio u3 megHoro mpoBoja maccoit m = 10 2 MOMEIIEHO B OAHOPOIHOE
marautHoe mosie (B= 0.5 771) Tak, uTO MJIOCKOCTh KOJbIAa COCTABJIAET yroa f =
60° ¢ TMHUAMH MarHUTHOM MHAYKIUU. Onpenenuts 3apsaa () , KOTOPBIM NpoHeT
0 KOJIbILY, €CJIM CHATh MAarHUTHOE TOJIE.

Paccrostane mexay mrpuxamu audpakimonHoit pemetkn d = 4uxm. Ha
PEIIETKY MagacT HOPMAJIBHO CBET ¢ JUIMHOM BOJNHBI A = 0.58 mrym. Makcumym
KaKoro HauOOJIbIIEro MOopPs/IKa JaeT 3Ta perieTka?
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Bapuanr 1

Teno GpormieHo co ckopocthio 10 am/c mox yriom 45° k ropusonty. Haitru
paauyc KpPUBHM3HBI TpackTopuu uepe3 lc¢ mnocie Hauvana JABUKEHUS.
ConpoTHuBeHHE BO3yXa HE YUUTHIBATD.

Ha Gapaban paauycom 0.5 m HaMOTaH LIHYP, K KOHILY KOTOPOTO MPUBSA3aH I'Py3
maccoit 10 xe. Haiitu MoMeHT uHepumu OapadaHa, €Ciu W3BECTHO, YTO TPY3
OIYCKAETCS C YCKOPEHHeM 2 /.

Tonkuiéi OFHOPOAHBIM CTEpKEHb JUIMHOW 1.2 M MOXKET BpalmiarbCs B
BEPTUKAJIBHOM IUIOCKOCTH BOKPYI OCH, MPOXOJALIEH Yepe3 KOHEL CTEPIKHA.
CrepkeHb OTKIOHWIM Ha 90° OT MOJNOKEHHS PABHOBECHS M OTIIYCTHJIH.
OnpenenuTts JUHEHHYIO CKOPOCTh HHM)KHETO KOHI[A CTEPXHA B MOMEHT
MPOXOXKACHUSA UM MOJIOKEHUA PABHOBECHA.

Bomopox 3ammmaer o6bem 10 4 mpm gasmenmu 0.1 [1a. a3 marpenn mpw
MOCTOAHHOM 00BbemMe g0 gaBneHus 0.3 Mlla. OnpeaenuTb HU3MEHEHHE
BHYTPEHHEH >HEpPruu raza, paboTy, COBEPIIAEMYIO Ta30M, U KOJIMUECTBO TEILIA,
COOOIIIEHHOE Ta3y.

Toueunsie 3apsaast O; = 20 uxKn, O = —10 uxKn Haxomarcs Ha PaCCTOAHUH d =
5 cMm apyr ot apyra. OnpenenuTh HaNPAXKEHHOCTh MOJIA B TOUKE, YIAJCHHON Ha
r;=3 cMm OT IEPBOTO U HA F; =4 cm OT BTOPOro 3apsana. OnpeneanuTh TaKKe CHUITY
F, neHdCTBYIONIYIO B 3TOM TOUKe HA ToueuHbld 3apsaag O = 1 uxKi.

Karymika ¥ aMnepMeTrp COEAMHEHBI TMOCJIEAOBATEIbHO W TOAKIIOUEHBI K
UCTOYHUKY Toka. K KjIemMMaMm KaTylmikd TPUCOEAUMHEH BOJIBTMETP C
conpotuBiicHneM r = 4 kOm. Amnepmerp nokasbiBaeT cuiay Toka / = 0.3 A4,
BOJIbTMETpP — HanpsikeHue U = 120 B. Onpeaenuts CONpOTUBIICHUE R KaTYIIKH.
beckoHneuHno niuHHBI poBod ¢ TokoMm [/ = 100 A
M30THYT TaK, KaK 3TO TMOKAa3aHO Ha PHUCYHKE.
OnpenenuTs MarHUTHYIO UHAYKIKIO B B Touke O,
Pagunyc nyru R =10 cwm.

B oxxopoasoM MarauTHOM mosie (B = 0.1 701) paBHOMEPHO ¢ 4acTOTOH 1 =5 ¢!
BpamaeTcs crepxkeHn MiumHoNW /[ = 50 cum Tak, 4TO IUIOCKOCTH €r0 BPAICHUS
MEPICHANKYJIAPHA JIMHUSIM HAMPSKEHHOCTH, a OCh BPAIEHUS TPOXOIUT Uepes
OMWH w3 ero KoHMoB. OnpenenuTs HWHAYIUPYEMYIO Ha KOHIAX CTEPXKHS
Pa3HOCTh MOTEHIMAIOB U,

Kakoe naumensimee uncio N ,,; TITPUXOB AOHKHA COAEPKATh MU(pPaKIIMOHHAS
perieTka, 4ToObl B CIEKTPE BTOPOTO MOPSIKA MOKHO OBUIO BHACTH Pa3eiIbHO
JIBE JKEIITHIC JIMHWHW HATPHs C JJIWHAMH BOJH Ay = 589.0 nu m Ay = 589.6 nm?
Kakosa jymna / Takol penieTky, €Clid MOCTOsTHHAS PEeMeTKH d = 5 mkm?
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Bapuant 2

Teno OpoOIIEHO €O CKOPOCTHIO MOJA YIJIOM K TOPU3OHTY. Panuyc KpUBH3HBI
TPACKTOPUHU B BEPXHEH TOUKE TPACKTOPHUHU 3 M, a NAJILHOCTh MOJIETa COCTaBUIIA
4 m. OnpeaenuThb ¢ Kakou 1o BeIMUUHE CKOPOCThIO OPOIIIEHO TEO.

K obony xoneca paguycom 0.5 v u maccoi 50 ke mpuiokeHa KacaTeabHas cuia
100 H. Halitu yrioBoe ycKopeHHE Kojieca. Uepes kakoe Bpems IOcIie Hadaia
JEHCTBHS ATOM CHJIBI YacTOTA BpaIlCHU Kojieca JoCTUrHeT BemmdurHbl 100 06/c?
Koneco cuntarh 0qHOpOHBIM JuCKOM. TpeHreM npeHeOpeub.

OnpenenuTs Neproi TapMOHUUECKUX KoneOanuid aucka paauycom 40 cv okolio
TOPU3OHTAJIBHOM OCH, MPOXOAIICH uepe3 00pa3yIollyto AUCKA.

bannon emkocteio 20 1 ¢ KHCIOPOJOM TPH JIaBJICHUH 107 Ia n TeMIIEpaType
7° C mnarpesarot g0 Temneparyphbl 27° C. Kakoe KOIHMYECTBO TeIia MPU 3TOM
cooOleHo kuciaopoay? HailTu usMeHeHne BHYTPEHHEH SHEPTUU KUCIOPOJa MpU

HarpeBaHUHU.
Tpu ommHakoBBIX TOYeUHbIX 3apana OJ; = O, = QO; = 2 nKn HaxomsTcs B
BEPIIMHAX PAaBHOCTOPOHHETO TPEYyroibHUKa co crtopoHamu a = 10 cwm.

OnpenenuTs MOAYJIb W HAMpaBJ€HUE CWIbl [, NEUCTBYIOIEH HA OJUH W3
3apsiZIOB CO CTOPOHBI IBYX APYTHUX.

OJIC 6artapen ¢ = 80 B, BHyTpeHHEe conpoTuBeHue R; = 5 Ou. BHeMHAS 11eTb
notpedngaer moiHocth P = 100 xBm. Onpeaenuth cuily Toka [/ B LEMNH,
HanpsbkeHue U, MoJ KOTOPbIM HAXOAWTCS BHELIHAS LIETb, U €€ COMPOTUBJICHUE
R.

Ucnonw3ys 3axkoH buo-Casapa-Jlannaca, onpeaenuTb WHAYKIMIO MarHUTHOTO
MoJIA B TOUKE M Ha OCH TOHKOTO MPOBOJIOYHOTO KOJbIa (paauyc kombia 0.2 w)
Ha pacctosiHur 0.1 M OT LEeHTpa KOJbIIA, €CIIM U3BECTHO, UTO B Touke N Ha ocH
3TOr0 KOjJblla, HO Ha paccroaHuu 0.2 M OT LEHTpa KoJiblla HHAYKIUA
MarHutTHOro nojis pasua 100 wk 1.

B opHopomHoM MarHuTHOM mojie ¢ umHAyKiuew B = 0.5 77 Bpamaercsa ¢
gacroroii n = 10 ¢! crepxers uuHOM [ = 20 cv. Och BpallieHHUs MapajuieiibHa
JUHUAM UHAYKIMA W TPOXOJUT 4Yepe3 OJAUH U3 KOHIIOB  CTEPKHA
MEPNEHIUKYJIAPHO €ro ocu. OnpenenauTh pa3HOCTh NOTEHIMAI0B [/ Ha KOHIAX
CTEPKHSL.

Ha moBepxHOCTh mu(pakiiMOHHOW PENMIETKH HOPMAJbHO K €€ TOBEPXHOCTH
nmajaeT MOHOXpoMmarhyeckuii cBeT. [loctosnHas Au(pPaKITMOHHONW PEIIETKHA B
n = 4.6 paza Oojpllie IJWHBI CBETOBOM BOJHBI. Haiitu oOmiee umcino M
TU(PAKIIMOHHBIX MAaKCHMYMOB, KOTOPBIE TEOPETHUYECCKH MOXKHO HAOMIOMaTh B
JAHHOM CJTyuae.
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Bapuant 3

Temo GpoITIEHO ¢ BBHIMIKK B TOPU30HTAIEHOM HAIMPABJICHUN CO CKOPOCTHIO 8 M/C.
OnpenaenuTh TAaHTCHIMAJIBHYI0O W HOPMAJIbHYIO COCTABJISIONINE YCKOPEHHUS Tela
B MOMEHT BPEMEHH, KOT/Ia CKopocTh Tena gocturaet 10 m/c. CompoTuBiieHHe
BO3/1yXa HE YUHUTHIBATh.

OnHopoaubiii ctepxkeHb jiauHoM 1.2 M m wmaccort 0.3 ke  Bpaimiaerca B
TOPU30HTAJIBHOM IUIOCKOCTH BOKPYI BEPTHUKAJIIBHOM OCH, TPOXOIALLIEH 4Yepes
OJIMH U3 KOHIIOB CTEpxHA. UeMy paBeH BpallAIOIIMHA MOMEHT, €CJIU CTEPKEHb
BPAILIACTCS C YIJIOBBIM yeKoperuem 100 ¢,

Teno, HEMOABUIKHO BUCSIIECE HA LIWIMHAPUUECKON MPYKUHE, PACTATUBACT €€ Ha
5 cm. 3aTeM Teno OBUIO CMEIEHO M3 MOJIOKEHHUSA PAaBHOBECHS IO BEPTHKAIU U
OTMYIIEHO, B PE3YJbTATE UEr0 OHO CTAJIO COBEpIlaTh Kojebanud. Halitu nepuon
KOJIeOaHMIA.

B 1munuuape moa mOpHIHEM HAXOAWUTCS KUCIopoa wmaccod 2 ke. llopiieHb
3akperieH. Kakoe KOJMYecTBO TeIia HY>KHO COOOIIUTh KUCIOPOY, YTOObI €ro
TeMneparypa mnosbicuiach Ha 5 K. HaliTu yBelWueHHE BHYTPEHHEH >HEPruu
KHCJI0pOJia ¥ padoTy raza.

JIBa MOJOXKUTENBHBIX TOUCUHBIX 3apsaa O u 90 3akperyieHbl Ha PacCTOSHUU
d =100 cu apyr ot npyra. OnpenenuTh, B KaKOW TOUKE HA TIPSIMOM, MPOXOASIICH
yepes 3apsabl, CAEAYeT MOMECTUTh TPETHUM 3apsa] Tak, YTOObl OH HAaXOJWJICS B
PaBHOBECUU. YKa3aTh, KAaKOW 3HAK JOIKEH UMETh ATOT 3apsjd AJid TOro, 4ToObI
pPaBHOBECHUE ObLIO YCTOWUUBBIM, €CJTH NIEPEMEILICHUS 3aPSAA0B BO3MOXKHBI TOJBKO
BJOJIb MIPSAMOM, TPOXOJIAIIECH YePE3 3aKPETUICHHBIE 3aPSI/IbI.

AKKyMyJsATOp  3aMKHYT Ha  conpotuBienue 100  Owm.  Bonbtmertp,
MOAKIIOUCHHBIA CHauajia TMOCJAEI0BATE/IbHO, a 3aTeéM MapajUIebHO 3TOMY
COMPOTHUBIICHUIO, JAET OJHO M TO K€ Moka3zanue. OnpenenuTb CONPOTUBJICHUE
BOJIbTMETPA, €CII BHYTPEHHEE CONMPOTHBIIeHUE akkymyJisitopa 0.4 Owm.

I[To nByM CKpEIIEHHBIM TOA TNPSAMBIM  yIJIOM X
OECKOHEYHO JUIMHHBIM MPOBOJAM TEKYT TOku [ u 2/
(/=100 A). Onpenenuth MAarHATHYIO UHAYKIWIO B B
Touke A (pucynok). Paccrosinue d = 10 cm.

B npoBoiouHOE KOMBIO, MPUCOESTIUHEHHOE K OAJTUCTUYECKOMY TaJIbBAHOMETPY,
BCTaBWIM mpsiMod MarHut. [Ipu 3tomM mo nenu npomen 3apsan O = 50 wmxKi.
Onpenenuts HW3MEHEHHWE MAarHuTHOro TmoToka A@ dYepe3 KOJbIo, €Clu
COMPOTHUBIICHUE 1IeNu rajgbBaHoMeTpa R = 10 O,

Ha nmudpakmmonnyio pemeTky magaeT HOpMajabHO MapajuIeIbHBIN My40K Oeoro
cBeTta. CHEKTpbl TPETHETO M YETBEPTOrO MOPAAKA YACTUUHO HAKJIAbIBAKOTCS
apyr Ha npyra. Ha kakyioo AJiiHY BOJIHBI B CIEKTPE YETBEPTOro MOPSAKA
HakJaaeiBaeTcs rpanuna (A = 780 na) cnekTpa TpeTbero mopsiaka?
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Bapuanr 4

Kamenb, OpollieHHBIH FOPU30HTAIBHO C HAYAJIbHOW CKOpOCThIO V, uepes 0.5 ¢
MOCJIe€ HayaJla JIBMOKCHUST WMMeEJT CKopocTh B 1.5 pa3a Oosbllie HavyaJibHOM
ckopocth. C KaKoO# CKOPOCTBHIO ObLT OPOIIIeH KaMEHb?

Ha kakoifi mo BenWYMHE Yroa HaA0 OTKIOHWUTh OJHOPOJHBIA CTEPKEHb,
MOJBEMICHHBIA HAa TOPU3OHTAJIBHOU OCH, TNMPOXOMAILIEH 4Yepe3 BEPXHUU KOHELl
CTEPXKHS, 4YTOObl HWXXHUW KOHEI CTEPXXHS TPU MNPOXOXKICHUM CTEPKHEM
MOJIOKECHUS PABHOBECHS UMEN CKOPOCTh 5 m/c? JlmuHa crepxkus 1 v,

OOpyuy ¥ JOUMCK OJAMHAKOBOW MAacChl KaTATCA 0€3 CKOJBKEHUS C OJMHAKOBOU
ckopocThto. Kunernueckass »sHeprus oOpyuya pasHa 40 J{xc. Hailitu
KUHETUYECKYIO SHEPTHIO JUCKA.

B temion3onupoBaHHOM HWJIMHAPE C TOPIIHEM HaXoauTcea a3oT maccoit 0.2 ke
npu temneparype 240 K. A30T, pacliupssch, COBEpIIMWI PadOTy, PaBHYIO
4.5 k/[»c. HaiiTh m3MeHEHHE BHYTPEHHEHW SHEPrUM a30Ta U €ro TeMIrepaTypy
MOCJI€ PACIIUPECHMUS.

JIBa OMHAKOBO 3apsXKCHHBIX IIapUKa MOJBCIICHBl B OJAHOM TOUYKE HA HHUTAX
ONMHAKOBOW JiiuHbI. [lpm »TOM HUTH pazounuviuch Ha yroa o. I[llapuxu
norpyxatot B maciio. KakoBa MJIOTHOCTh p Macjia, €CiIu yrojd PacXOoxKICHUA
HUTEH MPHU MOTPYKEHUHU B MACJIO OCTAaeTCA HEM3MeHHbIM ? [[TOTHOCTE MaTepuana
IIAPHKOB po = 1.5710° Kr/M’ , IUAIeKTpAYecKas MPOHALIAEMOCTh Macaa &= 2.2.
[Tpu BHewHeMm comnpoTtuBiicnnn R; = 8 Om cuna Toka B uenu /; = 0.8 A, npu
conpotuBiiecHnu R, = 15 Om cuna toka I, = 0.5 A. Onpeaenuts cuiy Toka I,
KOPOTKOro 3ambikanus ucrounuka JI]IC.

I[To OeckoHEYHO UIMHHOMY  MPOBOAY,
M30THYTOMY TaK, KaK 3TO TOKa3aHO Ha
pucyHke, Teuet Tok [ = 200 4. Onpenenutsb
MarHUTHYIO UHAYKIUIO B B Touke (). Panuyc
ayra R =10 cm. Yron « pasen 2 /3.

ToHkuil MEIHBIA TPOBOA MAacCOM M = 5 2 COTHYT B BHJI€ KBAJpaTa, U KOHLBI €T0
3aMKHYTHl. KBagpar momernien B ogHOpogHOE MaruuTHoe none (B = 0.2 77) Tak,
YTO €ro IUIOCKOCTh MEPHNEHAUKYISIpHA JUHHUAM nond. Onpegenuts 3apsaa O,
KOTOPBIM  TMOTE€YET 10 MNPOBOJHUKY, €CIIM  KBajpar, TMOTAHYB 3a
MPOTUBOMNOJIOKHBIC BEPIIUHBI, BBITSAHYTH B JIUHUIO.

Ha mudpakimonnyro pemeTky, coaepxkantyio 7 = 600 mTpruxoB Ha MULTAMETD,
NajgacT HOpPMaJbHO Oenblid cBeT. CHEKTp MpoeuupyeTcs MOMEIEHHON BOIM3M
peIIeTKY JIMH30M Ha 3KkpaH. Onpenenuts UIMHY / CrieKTpa MEepBOTO MOPSAAKa Ha
SKpaHe, €CJIM PACCTOSTHUE OT JIMH3bI A0 3kpaHa [ = 1.2 m. I'paHuisl BUAUMOrO
cnektpa: A, =780 nm, Ay =400 nm.
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Bapuanr 5

Teno OpolieHo MOA yrJioM K Topu3oHTy.  Okaszajioch, 4TO MaKCUMajbHas
BeICOTa moabemMa h = 1/4 s (s — pampHOCTH Toneta). [lpeneOperas
COMPOTHUBIICHUEM BO3/yXa, ONPEACIUTh YToJl OPOCKA K TOPU3OHTY.

Masarauk coctout u3 crepxkus (mmmHa 0.2 v, macca 0.5 xe) ¥ 3aKpETUICHHOTO Ha
ero koure mmapa (pammyc 0.02 m, macca 0.25 xe). OmnpenenuTs TEPHON
KOJIC0aHUs 3TOr0 MasTHUKA OKOJO TOPU30HTAJIBHON OCH, MPOXOJIAIICH uepes
TOUKY () B LICHTPE CTEPIKHS.

K o6ony nucka maccoii 5 ke mpuioxkeHa kacarenbHas cwia 200 H. Kakyio
KMHETUYECKYIO SHEPrui0 OyJIeT UMETh JMCK 4epe3 BpeMs 5 ¢ mociie Haudajia
JNEHUCTBHS STOU CHJIbI?

Ha ckomnbko yBenuuwmiach BHYTpeHHsA 3Heprus 10 Mosjed oAHOATOMHOrO rasa
npu ero n3odbapuoM HarpeBanuu Ha 100 K? Kakyro paboTy coBepIini npu 3TOM
ra3 M Kakoe KOJIMYE€CTBO TETUIOTHI €My ObLJIO COOOIIEHO?

Uetbipe oamHakoBbix 3apsga O; = O, = O3 = Oy = 2 uKn 3aKpemicHsl B
BEpIIMHAX KBajapata co ctopoHoi a = 10 cu. Halitu cuny F, AelcTBYIOIIYIO HA
OJIMH U3 3TUX 3aPAJIOB CO CTOPOHBI TPEX OCTAJIbHBIX.

OJ1C Garapeu ¢ =24 B. Hanbonbinasa cujia TOKa, KOTOPYIO MOKET J1aTh Oarapes,
Lnax = 10 A. Onpenenuts MaKCUMaNbHYIO MOIIHOCTb Py, KOTOPAs MOXKET
BBIJICIIATHCS BO BHEIITHEH TIETTH.

[To ToHKOMY KOnbBLY paguycoM R = 20 cm A
teder Tok [/ = 100 A. Omnpenemurs .
MarHMTHYIO MHAYKIUIO B Ha OCH KOjbla B xi

Touke A (pucyHok). Yromu S = n/3.

Pamka u3 npoBoaa comnpotusieHueM R = 0.04 Om paBHOMEPHO BpallacTcs B
OTHOPOHOM MarHuTHOM Tojie (B = 0.6 171). Ock BpallieHus JICKUT B TUIOCKOCTH
PaMKH M HepICHANKYIAPHA IHHAUAM HHAYKIMA. [Ltomans pamkn S = 200ca’.
Onpenenuts 3apsaa (), KOTOPBIM MOTEUYET MO PaMKE MPU U3MEHEHUHU YTiia MEXKAY
HOPMAJTBIO K paMKe U JTMHUSIME HHAYKIH: 1) ot 0 10 45°; 2) ot 45 10 90°.

Ha rpanp kpucranna KaMeHHOW COJM TAJaeT MapauIeNibHBIA  My4oK
PEHTTCHOBCKOTO W3ydeHus. Paccrosame d mexay aTOMHBIMH TUIOCKOCTSMH
pasHo 280 nm. Ilog yrmom € = 65° K aTOMHOM INIOCKOCTH HaOMOAaeTCs
Tu(PaKIIMOHHBIA MAaKCHMYM TEPBOTO Topsaka. OnpeaenuTs UTMHY BOJHBI A
PEHTIE€HOBCKOTO U3JTYyUCHUS.
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C Garnu BeicoToM 40 M GPOILEHO TENO CO CKOPOCThio 20 m/c mox yriiom 45° k
ropu3onTy. [lpeHeOperas CONMpPOTHUBICHWUEM BO3/yXa, OMPEASTUTH. 1) Bpems
JBYOKEHUS TeJla, 2) Ha KaKOM PACCTOSHHUH OT OCHOBAaHMS OaIllHY TEJIO YMaJeT Ha
3emuio; 3)CKOPOCTh TaACHHS Tejda Ha 3eMiro;, 4) yroyi, KOTOPHIM COCTaBUT
TPAEKTOpHUA TeJIa C TOPU3OHTOM B TOUKE MAJACHUS.

Tonkuit oqHOPOAHBIN CTEPXKEHD TMHOW [/ = 1 M MOXeT CBOOOIHO BpaIaThCs
BOKPYI' TOPU30OHTAIILHOM OCH, TPOXOJSAIECH 4Y€pe3 BEPXHUU KOHEL CTCPIKHS.
CrepkeHb OTKJIOHWIM HA yroj oy = 0.15 pao u B MOMEHT BpemeHu fy= 1 ¢
ornyctiwid. Cuurtas kojicOaHUs MajbiMH, OMNPEACIUTh MNEPUOJ KoieOaHui
CTEp>KHA U 3anucaTh GyHKINIO (1) .

OO6pyu, uMmernmMi CKOpocTh 2.8 M/c, HAUMHAET BKATBIBAThCI BBEPX II0
HAKJIOHHOW MmIockocTH. OnpeaennTh MaKCUMaIbHYIO BBICOTY MOJabeMa o0Opyua.
Pacxonom sHEprum Ha MPeoA0IECHUE CUIT TPEHUA MPEHEOPEUb.

Bo ckonbko pa3 yBenuuutca oobem 0.4 Mois BOAOpPOAA MPU U30TEPMUUYECKOM
pacIIMPEHUH, €CJIM TIPH 3TOM ra3 MOJYUHUT KOJIMYECTBO Teria, paBHoe 800 /[orc?
Temneparypa Boaopoaa pasHa 300 K.

Toueunsie 3apanst O; = 30 uxKnu O, =-20 uxKn HaXoaATCSA HA PACCTOTHAH d
=20 cm npyr ot apyra. OnpeneauTh HAMPAKEHHOCTh AJEKTPUUYECKOro nojis £ B
TOUYKE, YJIAJECHHON OT MepBOro 3apsaa Ha paccrosHue r; = 30 cu, a OT BTOPOro —
Ha 7, =15 cm.

Akkymynsarop ¢ OJIC ¢ = 12 B 3apsaxaeTcs OT CE€TH MOCTOAHHOTO TOKA C
HanpsbkeHueMm U = 15 B. OnpenenuTs HanpsS)KEHUE HA KIEMMaX akKyMmyJisTopa,
€CJIM €0 BHYTpeHHee conpoTtusieHue R;= 10 Om.

I[To naBymMm OECKOHEUHO JUIMHHBIM  ITPOBOJAM, ¥
CKPEILECHHBIM IO PSAMBIM YIJIOM, TEKYT TOKHU [; U [, |
= 2[; (I; = 100 A). Onpenenutb MarHUTHYIO
HHAYKIIMIO B B Touke A, paBHOYJIAJICHHOH OT
PoOBOJIOB Ha paccrosiaue d = 10 cu (pUCYyHOK). I ;T

A

i,

[TpoBonounbiéi BUTOK AunamerpoMm D = 5 cu u conpotusiaenuem R = 0.002 Owm
HAXOAWUTCA B OAHOPOAHOM MarHuTHOM mone (B = 0.3 7x). IlnmockocTh BHUTKA
coctapieT yroi ¢ = 40° ¢ nuAansamu uHaykmun. Kakos 3apan () mMpoTeyeT 1Mo
BUTKY TIPY BBIKJTFOUEHUN MArHUTHOTO MOJIsA?

[ToTok uznydeHus abCOMOTHO YepHOro tenaa @, = 10 kBm. Makcumym 3HEpruu
W3JITYYCHAS TIPUXOAUTCS HA JUTMHY BOJHBI A, = 0.8 mxm. Onpeaenuts miomanb S
W3JTYUYAOIIEN TTOBEPXHOCTH.
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Temo OpolmeHO TOPU3OHTAIBHO CO CKOPOCTBIO 15 wm/c, mipeHeOperas
COMPOTHUBIICHUEM BO3/yXa, OMNPEACIUTh PaJUyC KPUBU3HBI TPACKTOPHUM Tejia
yepes 2 ¢ mocie Havajia IBHKEHHUS.

Uepe3 0JIOK, BBIMOJHEHHBIA B BHJE KOJIECA, MEPEKMHYTA HUTh, K  KOHLAM
KOTOpo# mpuBsazanbl rpy3sl Maccoit 100 ¢ u 300 2. Maccy koJieca, BETUUMHOM
600 e, cuWTaTh PaBHOMEPHO paclpeaesieHHOW 1o 0001y, a Maccoil CIHII
npeHeoOpeusb. OnpeneanTb YCKOPEHHE, ¢ KOTOPhIM OYIyT ABUTAThCA TPY3bl H
CUJIbl HATSIXKEHUSL HUTHU MO 00€ CTOPOHBKI OJIOKA.

['ups, nonokeHHAs HA BEPXHUM KOHEI[ CIUPAIbHOW MPY>KUHBI, C)KUMAET €€ Ha
2 um. Ha CKOIBKO COKMET MPY>KUHY Ta K€ TUPs, YIaBIAs HA KOHEI| IPYKUHBI C
BBICOTHI 5 cm?

10 2 a3oTa M30TEPMHUYECKH paciukpseTcs npu temmneparype —23°C, mpuyem ero
napnenue menserca ot 250 xlla no 100 x/la. Halitu paboTy, COBEPIICHHYIO
ra3oM MpHU PaclIupPEeHUN.

B BepmmHax mpaBWIBHOTO TPEYroJibHUKA CO CTOpOoHOM a = 10 cM HaxomsaTcs
sapsabl O; = 10 mxKn, O = 20 uxKn n Q3 = 30 uxKn. Onpeaenuts cuniy F,
JEHUCTBYIOIIYIO Ha 3apsa (J; CO CTOPOHBI ABYX JIPYTHUX 3apsiA0OB.

B uenb, cocrosuryro u3 akkymysstopa u conpotusieHus 10 Oam, BKIHOUAIOT
BOJIBTMETP CHAuaja TMOCJAEAOBATEIbHO, a 3aTeéM MNapajuleibHO 3TOMY
conpotuByicHuto. [loka3zaHus BOJILTMETPA B OOOMX CiIydasgX OJMHAKOBHI.
OnpenenuTs BHYTPEHHEE COMPOTUBJICHUE akkymyJsiaTopa. ConpoTHUBJICHUE
BoibTMeTpa 1000 Owm.

[To GECKOHEUHO NJIMHHOMY TIPOBOY, U30THYTOMY
TaK, KaK 3TO MOKA3aHO HA PUCYHKE, TEUET TOK [ =
200 A. OnpenenvuTh MarHUTHYIO MHAYKIUIO B B
touke O. Paanyc nyru R =10 cum.

Pamka, conepxamias N = 200 BUTKOB TOHKOro MPOBOJA, MOXET CBOOOJHO
BpaIllaThbCs OTHOCUTENIBHO OCH, JIeXKallled B TiockocTH pamku. [lmomans pamku
S = 50 cm’. Och paMKH MEPICHAMKYISIPHA JHHASIM HMHAYKIHH OTHOPOIHOTO
marautHoro mosst (B = 0.05 7). Onpenenutes makcumanbhyio O/AC &y,
KOTOPAs HHAYLHPYETCS B PaMKe IIPH €€ BPAILCHHH ¢ 9acTOToH 7 =40 ¢ .

Ha mudpakmmonnyto pemetky, comepxaryto 7 = 100 mrpuxoB Ha 1 mm, magaeT
HOPMaJIbHO MOHOXPOMAaTHUYECKUM CBET. 3puTeiabHas Tpyda CIEeKTpoMeTpa
HaBEJCHA HA MAaKCUMyM BTOpOro mopsaka. UtoObl HaBecTH TpyOy Ha Apyroi
MAaKCUMyM TOIO K€ MOpAAKa, €€ HYKHO IOBEPHYTH HAa yroi Ag = 16°

OnpenenuTts AJTUHY BOJHBI A CBETA, MAJIAIONIETO HA PEIIETKY.
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Teno mamaet ¢ BbicoThl 20 m ¢ HauanbHOW ckopocthio V, = 0. Kakoil myTh
MPOMJET TEJNO 32 MEPBYIO U MOCIIEIHIOK CEKYHAY CBOErO JIBHIKEHUA?

[{unuaap, pacnojoXEHHBbIM TOPU30HTAIBHO, MOXKET BpallaThCAd OKOJIO OCH,
COBMAJAOIIICH ¢ OChIO IMHAPa. Macca umnunapa 12 xe. Ha uununap HamoTax
IIHYp, K KOTOpOMY NpuBA3aHa rups maccoi 1 xe. C KakuM yCKOpeHueMm OyneT
onyckatbes rupa? KakoBa cuiia HaTSKEHHS IITHYPaA BO BPEMsSI ABUKEHHUS Tpy3a?
MarepuanbHas TOYKa  cOBeplIaeT  KoyiebaHWe, YypaBHEHHE  KOTOPOro,

Vs
BhIpakeHHOE B cucreme CU, mmeeT BUJ: x=2cos§(2t+3). Onpenenursb

CKOPOCTh M YCKOPEHHE KOJEeONIoIeHcs TOUKM uepe3 3 ¢ TMOCje Hadajia
KOJICOaHUH.

[Tpu n30TEpMUUECKOM PACIIMPEHUN Ta3a, MEPBOHAYAIBHBIN 00BEM KOTOPOro 2
M, JaBIeHHWE rasa ymensbinaercsa ot 0.5 Mlla no 0.4 Mlla. Haittu paborty,
COBEPIICHHYIO Fa30M.

B BepmmHax kBaaparta HaxoAATCA OAMHAKOBBIE 3apsaabl O; = O, = O; = Oy =
810" Ku. Kakoil orpumarenpHsiii 3apsg () HyXHO MOMECTHTb B LCHTPE
KBaJpaTa, 4TOObl CHJIa B3aUMHOIO OTTAJIKUBAHUS TMOJOXKHUTEIbHBIX 3apAI0B
OblJ1a YPABHOBEIIECHA CUJION MPUTAKEHUS OTPULIATEIIBHOTO 3apaaa?

OnpenenuTs TOK KOPOTKOrO 3aMbIKAHUS ISl aKKyMYJISATOPHOW OaTtapeu, eciu
MpU TOKE HArpy3ku 5 A OTHAET BO BHEIIHIOK LIE€Mb MOIIHOCTh 9.5 Bm, a npu
TOKE Harpy3ku 8 4 oHa OTAAET BO BHEIIHIOK €M MOIIHOCTG 14.4 Bm.

[Io ToHkomy komnbly Teuer Tok [ = 80 A. A
OnpenenuTs MarHUTHYIO UHAYKUWIO B B TOUKE ,
A, paBHOyJAJ€HHOW OT TOUYEK KOJblla Ha “i

paccrosanm » = 10 cm (pucynok). Yron «a =n/6.

[Ipsamoii mpoBoaamui cTepkeHb qiuHON [ = 40 cv HaXOAWTCA B OJHOPOIHOM
marauTHOM mojie (B = 0.1 7). KoHupl cTepkHA 3aMKHYTHI THOKMM MPOBOJIOM,
Haxomsamumca BHe moisst. ConpotuBienue Bceit nenu R = 0.5 Owm. Kakas
MOIIHOCTh P moTpeldyeTcss s PaBHOMEPHOTO TMEPEMEIICHUS CTEPKHA
MEPIESHIUKYJIIPHO JTMHUSAM MarHUTHON WHIYKIIHH CO CKOpOCThIo = 10 ar/c?

Ha audpaknronHyro pemeTky magacT HOPMAJIbHO MOHOXPOMATHUECKHH CBET
(A =410 num). Yron A ¢ Mexay HampaBiICHUSMHA HA MAKCHUMYMBI TIEPBOTO W
BTOpOro mopsaaka pased 2°21'. OmnpenenuTs 4YMCIO 7 WITPUXOB Ha 1
T(PaKIIMOHHON PETIETKH.
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CBoOonHO magarolliee TEAO B TMOCICAHIOK CEKYHAY JBHXKCHHUS TPOXOIUT
noJjioBUHy Bcero myTh. C Kakoil BBICOTHI MAAaeT TEJIO W KAKOBO BPEMS €ro
najicHus?

MaxoBuUK B BUJE CIUIOMIHOTO aucka paauycoMm 0.2 v u maccoit 50 ke packpyueH
10 yactothl BpareHus 480 06/ mun u mpenocrasiieH camomy cebe. [lox nerictBrem
CUJIbI TPEHUS MAaXOBUK ocTaHaByiuBaercs uepe3 50 ¢. HailT MOMEHT cuil TpeHuUs.
Yactuma maccoit 0.1 ke coBepiiaeT rapMOHHYECKHE KOJIEOaHUs C TIEpUOJAOM 2 C.
[Tonnaa »ueprua konebanuit yactuusl 0.1 /. Onpegenuts amIIUTyAy
KOJie0aHU U HAaMOOJIbIIEE 3HAUCHUE CUJIbI, ICUCTBYIOIIEH HA YACTHILY.

[Nenuii, HaxoASIIMICSA MPU HOPMAJBHBIX YCJIOBUSX, H30TEPMUYECKU PACIIUPSIETCS
or obbema 1 2 no oOwvema 2 1. Haiitu paboTy, COBEPILICHHYKO Tra3oM IMpHU
PacCUIMPEHUH, U KOJIMYECTBO TEIJIOThI, COOOIIEHHOE Ta3y.

Ha paccrosaum d = 20 cm maxomarcs nsa Touednsix 3apsaga; O; = — 50 aKn u
0, = 100 #Kn. Onpenenutb cuny F, aedctByronlyro Ha 3apsan Oz = — 10 uKa,
yAaJIEHHBIH OT 000WX 3aps0B HA OJJUHAKOBOE PACCTOSHUE, PaBHOE d.

B cetb ¢ Hanpskennem U = 100 B nOAKIIOYMIN KaTyIIKy € COMPOTHUBJIEHUEM R; =
2 kOm W BONBTMETP, COCAUHEHHBIE MOceoBarebHo. [lokazanue BoapT™METpa U]
= 80 B. Koraa kaTyillky 3aMeHWIM JAPYroi, BoibTMETp mnokazan U, = 60 B.
Onpenenuts conpoTuByicHUE R, Apyrod KaTyIliKy.

[To mByM OECKOHEYHO UTHHHBIM TPSMBIM TapauICIbHBIM A
MpOBOJIaM TEKYT oJnHaKoBbie TOkH [ = 60 A. Onpenenuthb J ‘
MarHuTHyI0 WHAYKIMIO B B Touke A (PUCYHOK), d‘mﬁ_’-d
PaBHOYJAJIEHHON OT MPOBOAOB Ha paccrosuue d = 10 cum. 5 '
Yron f=mn/3. 7 C}

IIpoBonounbiii kKOHTYp miomaapio S = 500 v’ U conpotuBieHueM R = 0.1 Owm
PaBHOMEPHO BparmaeTcs B OAHOpomHOM MarHutHoM mone (B = 0.5 7). Och
BPAIICHUS JIEKUT B TUIOCKOCTH KOJIbI]A M MEPHEHANKYISPHA JIMHUSAM MArHUTHOM
uHayKimMu., OnpeaeiuTh MaKCUMaJIbHYIO MOIIHOCTh P, HEOOXOAUMYIO IS
BpaIieHNs KOHTYpa € YIIIOBOH CKOpocThio @ = 50 pao/c.

[TocTostHHas audpakMOHHOW pemeTkn B # = 4 pas3a OOJbINe JUTMHBI CBETOBOM
BOJIHBI MOHOXPOMATHUYECKOTO CBETA, HOPMAJIbHO MAJAIOIIEr0 HA €€ MOBEPXHOCTb.
OnpeaenuTs yroia o MEXAy ABYMS MEPBBIMH CHMMETPUIHBIME TH(MPAKIIMOHHBIMH
MaKCUMYyMaMH.,
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JJABOPATOPHBII IIPAKTUKYM
(madopaTtopubie padoTbl Ne9 u Ne48)

IIpaBuwia 0€30MACHOCTH NPH BHINMOJIHEHUH JIA00OPATOPHBIX padoT

1. Coopka u pazdopka IESKTPUISCKON CXEeMbI, a TaK)Ke JIIOObIE UCITPABJICHUS B
HEH, HU B KOEM CJTydae He JOJKHBI IPOU3BOAUTHCS MO HATIPSHKCHUEM.,

2. Meraumueckne Kopmyca mprudOopoB, MATAIOMAXCS OT JIEKTPUICCKON CETH,
JIOJKHBI OBITH 323¢MJICHBI B COOTBETCTBHH ¢ HHCTPYKITUEH TI0 SKCTUTyaTaIlHH.

3. Hu B xoem ciyuae Hemb3si IPOBEPATH HATWUINE HANIPSDKCHUS TTATBIIAMH, TS
ATOM IENTM HEOOXOAMMO MPUMEHSTH BOJIBTMETP WJIM WHOHN TIPUOOP TS N3MEPEHUS
VTV WHIAKAITIN HATPSOKCHMS.

4, Ecnu npu BKIIIOYEHHMH NPUOOPOB WM BO BpeMs WX PadOThl HAOIOMAeTCs
pa3orpeB, CHILHOE WCKPEHHWE, 3aJbIMIICHUE WJIW JPYTHE OMACHBIC SBJICHUS, TO
CIeMyeT B TEPBYIO OYEpEnb OTKIIOUNUTH TPUOOPH OT CETH MW 00s3aTeIbHO
0o0paTUTHCS K MPENOIaBaATEIIO WK JTaOOPaHTY.

5. Ecnu kTo-mub0 U3 OKpyKAMIMX OYIeT MOPAXKEH AJNEKTPUUECKUM TOKOM -
HEME/IJICHHO BBHIKITIOUATE HYKHBIH PYOWIPHUK HA IUTKE WK MTPU HEOOXOIUMOCTH
o0OpBUTE MPOBOJA, UAYIIHUE K YCTAHOBKE, MCIIONB3YS MPH TOM MOAPYYHBIC, HE
MTPOBOJIATITE TOK CPEICTBA, HO MPH STOM M30ETaiiTe MPUKAcaThCs K MOCTPAABIIIEMY
U ICUCTBYITE OCTOPOXKHO, UTOOBI CAMOMY HE OKA3aThCA TIO/ ICHCTBHEM HATTPS>KEHHUS .

6. B cnydae BocmimamMeHeHHss NPUOOPOB MM KaKOro-TuOO 000pyHOBaHUS
CHAUaJla BBHIKITIOUNTE OJJICKTPUUECKOE  HAMPSUKCHHWE, W TOJIBKO TIOCTE ATOTO
MPUCTYNAWTe K TYNICHHIO TIAMEHH, HEMEIJICHHO COOOITUTE O TPOHUCIICCTBUA
MIPETIOIaBATEITIO WK JIAaOOPaHTY.

IHEPBAS IIOMOIIb ITPU TTOPAKEHUU SJIEKTPUUYECKUM TOKOM

ONEKTPOTPaBMBl  YEJIOBEK MOKET TIOJYYATh B MOMEHT HEOCTOPOKHOTO
KOHTaKTa C UCTOYHMKAMHW W TPOBOJHUKAMH 3JIEKTpHuecTBa. Peakius opranmsma
YeJIOBEKA 3aBUCUT OT MOITHOCTH TOKA, MPOIIEANIETo depe3 Teao. CHuMIToMaMu
MOPAKEHUS DJICKTPUUCCKAM TOKOM SIBJIACTCS PACCTPOMCTBO JIBIXaHUS, TTAJICHHUC
MyJibCa, CYTOPOKHBIE COKPAIEHUS MBIIII, MOTEPsI CO3HAHUSA, OCTAHOBKA CEPJIIA,
O’KOTH Ha y4aCTKaX HETOCPEJACTBEHHOTO KOHTAKTA C AJICKTPOCETHIO.

ITepas noBpaucOHast MOMOIIL JOJKHA ObITh HAuaTa C HEMEAJICHHOTO
MPEKPAIICHAUS] BO3JACHCTBUA 3JICKTPUUCCKOTO TOKA HA TMOCTPAAABIIETO, JJIT UYETO
HEOOXOMUMO BBIKIIOYUTh PYOWIBHUK, BBIKIIOYATENIb, OTOPBATh TOKOHECYIHE
npoBoja. Ecam 95T0  cmenaTh HEBO3MOXHO, TO HYKHO HE3aMEIUTEIIHHO
o0e30macuTh cedst M TOCTPAIABIIEr0 HAMEKHON U30JIAIIMEH (TPUMEHUTD PE3VHOBBIC
TICPYATKY, BCTATh HA PE3WHOBBIN KOBPHK M T.IL). HU B KoeM cliydae Hess3st Oparbest TObIMA
PYKaMH 32 OTOJICHHBIH MPOBO M 32 UENIOBEKA, HAXOMAITIETOCS TIO TOKOM.

3areM MoCcTpaaaBIIeMy HYXHO CO3/1aTh TOJHBIN MTOKOH, YIIOXKHB B CYX0€ TEIIOE
MECTO, OCBOOOMWUTH OT CTECHSIOIIEH omexasl. [Ipu oTcyrcTBHHM (MM pe3KOM
HapyIICHWN) JbIXaHWs W CEPACYHON MESITebHOCTH HAdaTh MPOBOJIUTH
HCKYCCTBEHHOE JIBIXaHHE 30 PTa B POT», «H3 PTa B HOC» U HAPYKHBIA MACCAXK CEPIIIA.
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1. IBYYUEHUE OCHOBHOI'O 3AKOHA
JAMHAMUKHN BPALLIATEJIBHOI'O ABUXKXEHUS
C IOMOUBIO ITPUBOPA OBEPBEKA
(nmadopaTopnasa padora Ne 9)

Llesb paboTHI: HAa OMBITE U3YUHTH ACHCTBHEC OCHOBHOT'O 3aKOHA JUHAMHUKH
BpaIIaTEIbHOTO JIBHYKCHUS.

[TpuGopsl ¥ NpUHALICKHOCTH: TTpHOOp ObepOeka, ceKyHAOMEDP, HAdOP TPY30B,
IMTAaHTCHIUPKYJIb, METPOBas JIMHEHKA.

Kpatkas Teopus aKcnepuMmeHTa

OCHOBHOW 3aKOH IWHAMHKH BPaIIaTEIIbHOIO ABMIKECHUS TBEPAOTO TEIA:
dl -
_dt =M , The

L - MOMCHT KOJIMYCCTBA ABHIKCHUA TBCPAOTO TCIIA,

M - moment Bremmnx CHWJI, IEUCTBYIOIINX Ha TEJIO.
JIns oaHOPOAHOTO TENa, BPAIAIOIIETOCsS OTHOCHUTEIBHO OCH CHMMETPHHU
3TOrO TeIa,

—

L=Jd ,rne

—

(¥ - yriaoBad CKOpPOCTh. Bektop () HampaBji€H IO OCH BpalllCHHUS B
COOTBETCTBHAM C MPABUJIOM MTPABOTO BUHTA.
B srom cnyuae

do ~ -
J—=M wuym JE=M
dt
. M
Orcroma € = Ty o The

—

M - MOMECHT BHEIIIHECH CHJIBI F OTHOCHTCIIBHO HaHHOﬁ OCH BpalllCHHA,

—

TO CCTb MPOCKIHA BCKTOPpAa MOMCHTA BHCIIIHCH CHJIBI F Ha AdHHYIO OCb

BpaIieHus (HampaBJieHHEe BEKTopa M KOJIZTMHEAPHO OCH BPALLEHUS ),

—

& - yrmoBoe YCKOpeHHe (HampaBlieHWE BEKTOpa & KOJUIMHEAPHO OCH

BpaIlCHNS M COBIAJACT C HAINPaBJICHHEM BEKTOpA M ).
Takum oOpa3zoMm, B paccMaTpuBaeMOM CIIydae OCHOBHOW 3aKOH TUHAMUKH
BpaIIaTEILHOTO JIBMXKCHHUS TBEPJIOTO TEJa OTHOCHTEIHFHO HEMOABHYKHON OCH:
Ecnrm ma Ttemo, wmeromiee  oCch BpameHWA — (COBMAAAMONIYIO C  OCHIO
CUMMETPHUH JTAHHOTO TEJa), ACUCTBYET CHJIA, TO ITO TEJIO MPHOOPETAET YII0BOE

YCKOpPEHUE & , BeIMuMHA KOTOPOr0 MPAMO MNPOMOPLHMOHAIBHA MOMEHTY
JNICUCTBYIOIIEH CHJIBI OTHOCHTEJIBHO JAHHOWM OCH BpaIICHUS u oOpaTHo
NPONOPLUHOHAIIBHA MOMEHTY HHEPIMHA STOTO TEJa OTHOCUTEIBHO TOW K€ OCH
BpAIICHUS.
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CornacHo 3TOMY 3aKOHY Ul KaKOTo-JIMOO Tella ¢ HEU3MEHHBIM MOMEHTOM
WHEPIIMN OTHOCHUTEIIbHO BRIOPAHHOW OCH BpaIeHWA (OCH CHMMETPHUU JTAHHOTO
Tea) BEUYMHA YTJIOBOTO YCKOPEHHUS JMHEHHO 3aBUCHUT OT BEJIMYWHBI MOMCHTA
JNICUCTBYIOIIEH CUJIBl  OTHOCHUTEJIBHO JIAHHOW OCH BpalllcHUs, TO €CTh

e=kM (k:%, J =const)

JluHelHas 3aBUCUMOCTH YIJI0BOTO

yckopeHus € OT BETUYHHBI M mosxer Geirs MIPOBEPEHA AKCIECPHUMEHTAJIBHO C
noMolpio «pudopa OdepOekar.

J

!

h

Puc. 1. IlpunuunuanbHas cxema «apudopa OOepOeka »

[Tpubop OOepOeka COCTOUT UX METAUTMYECKOTO «KPECTay, CIOCOOHOTO
BpamarhCcsl BOKPYT HEMOJBMIKHOM OCH TOM JECHCTBHEM CWJIBI HATsDKEHUS [
Pa3sMaTbhIBAIOIIENCA HUTH, HA KOTOPOM TOJABELIECH TPY3 MaCCOU 1.

Hcrnonp3ys Habop TPy30B ¢ pa3HBIMH MacCaMu M1 , My, M3 ..., C TIOMOTIBIO
npudopa OOepOeka MOXKHO OINPEACIUTh B Pe3yiabTare KOCBEHHBIX W3MEPEHUM

MOMEHTBl CHJ HaTsxkeHus wuta: M, M,, M,... u coorBercTByIomye uM
BEJIMYMHBI YITIOBOTO YCKOPEHUS &), €5, &5...

[Io Toukam M,,&), M,,&,), (M,,&),... MOXKHO TOCTPOUTH

SKCTIEPUMEHTATBHYIO TpauuecKylo 3aBUCHMOCTE € = f (M ) U TIPOBEPUTH €€
COOTBETCTBUE JIMHEMHOW 3aBUCUMOCTH.

MomeHT cuiibl HaTsSKeHUS HUTH I MOXHO TIOJyYWTh W3 BTOPOTO 3aKOHA
HetoToHa 71 IOCTYNaTENHHOTO IBHXKCHUS TPY3a M1

a=—
m> "
d — YCKOPEHHE, C KOTOPBIM JIBHIKETCS TPY3,
F — cuna, BbI3bIBAIONIAs 3TO yckopenue. [* =mg — T

JC
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Otcrona T = m(g —Cl) , 4 MOMEHT JTOH CHJBl OTHOCHTCJIBHO OCH
ppamenns M =m(g — a)r |rae r- mnedo cwist I (pajnyc MKHABA).

a
Tak kak yrioBoe yckopenue & = 7, TO DKCIIEPUMEHTAJIbHAsA 4YacCTh

JAHHOW pabOThl COCTOMT B ONPEACICHUM paauyca IIKUBA ¥ U JIMHEHHOTO
YCKOpPEHHUs ABWXKEHHUS Tpy3a m. Panuyc 1IKWBA 7 ONPEACNACTCS C MOMOIIIO
IITAHTEHIMPKYJIA. Bce yCKOpeHHMS a MOXHO OMNPENCIUTh ONBITHBIM MYTEM C

2
2h ; at
.2 , Tojiyyaemont m3 ¢ — 7 ,rae

h — myTbh, MPOWACHHBIA TPY30M 3a BPEMS [ TOCJIC Havajia JBWXKCHHS C
YCKOPEHUEM d.

Takum oOpazom, IS ONPEACSICHUST BEJIMUUHBI YCKOPEHHUS d HEOOXOIUMO

MPOBECTH HM3MEPECHUS YTH / ¥l BDEMEHH [ JIBWKEHUS Tpy3a M.

ucnonb3oBanueM gopmyasr 4 =

lMopsidok ebinonHeHuss pabombi

1. TloaroroBum TadaULIBI IS PE3YJIBTATOB U3MEPEHUI
Tabnuua 1

r,m Ar,m or h,m Ah,m oh
Tabmuna 2
N m m,Kr |l ¢ |lpc|tz3¢|ly¢|ts5¢ | lpC | Alc ot
1 my 0,1
2 m; 0,2
3 ms; 0,3
4 my 0,4
Tabnuna 3

N m |a,m/c | M, Hvm| M | A, Hu | g pa/c> | e | Ag, pan/c’

1 my
2 m,
3 ms
4 my
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2. YcranoBuM Bce yeThipe rpy3a E (puc.1) B kpaiiHeMm, mdajibHEM OT OCH
BpaIICHUS TIOJIOKCHUH W 3aKPETTUM WX BUHTAMHU.

3. M3mepum muameTp IIKMBA W OMPEACITAM paauyc MKuBa /. 3aHeCeM €ro
3HaueHUE B TadM. 1.

4. HamoTaeM HUTH Ha IIKWB U K CBOOOJHOMY KOHITY HUTH TIOJBECHUM TPY3
m. H3MepuM paccTOSHHUE OT BEPXHETrO MOJOXKEHWA Trpy3a m 1o moja. (Jms
MPOBEICHUS W3MEPECHWUW W PacdeToB yAOOHO, UYTOOBI TPYy3 71 B KAXKIIOM OIIBITE
MTPOXOJIAJI OJTHO W TO YK€ PACCTOSTHUE /I OT BEPXHETO, BEHIOMPAEMOT0 HAMH YPOBHS,
JI0 HIKHETO YPOBHA - TIOJIA.)

5. PaccuutaeMm  aOCOMIOTHYIO UM  OTHOCUTEIbHYIO  MOTPELIHOCTH
OTIPENICNICHAS] paanuyca IMKWBA » M BBICOTH /4. AOCOOTHBIE TOTPENIHOCTH Ar
u Ah TnpUHMMaeM paBHBIMHM TIIOJIOBHHE  [EHBI HAMMEHBIIETO JEIICHHS
U3MEPUTEITFHOTO MHCTPYMEHTA (IMTAHTCHITUPKYJISA W JIMHEWKH COOTBETCTBEHHO),

AF Ah
OTHOCHTEIBHYIO MOTPEIIHOCTH ONpeaeisieM 1o ¢popmyaam: or=—, oh=—.

h h
6. Mcnomnb3ys mOCAea0BaTENbHO TPY3bl M = My, My, M3, My , ONPEACTIAM
BpeMsl UX NPOXOXKACHUSA NMYyTH /A Bpems ABHXKEHUA Tpy3a m  HU3MEPHUM  C
MOMOIIBIO CEKYHAOMEpPA, MPUYEM I YMEHBIICHUSA MNOTPEITHOCTH H3MEPEHHS
BPEMEHU UIST KaXXI0Tr0 rpy3a m=m;, m,, m; ny MPOBEEM MO MATh
OTBITOB U U3MEPECHUM 1,1, 13, by, t5. JINA KQKAOTO Tpy3a HAUJAEM CpeaHEe
3HAUCHUEC BPEMCHH JBHIKCHHUSA,  KakK cpeaHee apu(METHUCCKOS 3HAUCHHUE IISATH

1 n
HOCIIEIOBATENBHBIX U3MepeHuit: o, = ;Z t, (n=35),
i=1
AOCONIOTHAS MOTPENIHOCTh U3MEPEHUS BPEMEHU At B kaxmom ombrte

(m=my,my, mz, my):

n

1
At==>lt,—t,| ([0=5).
n iz
OtHOCHUTEIBPHAS TOTPEITHOCTh U3MEPEHHUS BPEMEHHU:
At
Ot = — N5 KQKJI0TO U3 YEThIPEX OMBITOB (M = my , My, M3, My ).
t
cp

7. 110 HAaWIEHHBIM 3HAYECHMAM lopr, lep2, leps, lops I KAXKIOTO TIpy3a
mj, My, M3, My BBIYUCIAM COOTBETCTBYIOIKUE 3HAYECHUSA d;, d), A3, Ay, ACTIONB3YS

2h
dopmyny @ = R
cp
8. I1o moayYeHHBIM 3HAYCHUSAM d;, d3, d3, d4 PACCUUTAEM COOTBETCTBYIOILINE
3HAQUEHUSI MOMEHTA CHIIBI (M =7n(g —ay ). M, M, M;, My, w yrmoBoro
da
yckoperus (€ = 7): &1, &2, &3, &1 .

Taxum 006pazoM, SKCTIEPUMEHTATFHO TIOTYUYCHBI KOOPAUHATH TOoUeK (M, &),
Mz, &), (M3, & ), (My, &).
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9. OneHUM TMOTPEITHOCTH AKCIICPUMEHTAIBHOIO ONPEACICHAS MOMEHTOB
cun My, M, M3, My n yrimoBOro yCKOPeHUS &1, &, &3, £4. [IOCKOIBKY ONMpeacIcHue
BEJIMYMH MOMEHTOB CHJI M W BEIHYHMHBI YIJIOBOI'O YCKOPEHHS CIEAYeT € M3
KOCBCHHBIX HM3MEPCHHH, TO HCIOIb3YeM 3aBUCHMOCTH OTHOCHUTEJIBHOM
OTrpemHOCTH M U 8€ OT OTHOCHTENBHBIX MOTPEITHOCTeH or, oh, ot:

oM =—"—5a + or  0g=0a+ Or rpe Sa=06h+26t1,
g-—a

BoIuuCcIuB OTHOCUTENBHBIE IOTPEITHOCTH  OM ), OM,, OM;, dM, W dg;, dé&y,
d&;3, 0&y, TIOMyUUM aOCOIIOTHBIE MOTPEIIHOCTH U3MEPEHHS MOMEHTOB CUll M nu
YTJIOBOTO YCKOPEHHS & COOTBETCTBEHHO AM;, AM,, AM;, AMy wn Ag;, Ag,, Ag;s,
Agy, uctonb3yst (popMyIIHL: AM =0M-M u Ag =6¢-¢ .

10. ITo Toukam (M;, &), M>, &), (M;, & ), (My, &) c yderom
MOTPEITHOCTEH SKCIEPUMEHTAIBHOTO OMPEACIICHUS YCKOPEHHS IIOCTPOMM U
npoaHanusupyeM rpaduk 3apucumoctn £=f(M).

£ &

G I

Puc. 2. I'paduk >KcrnepuMeHTaabHON 3aBucuMOocTH € :f (M)

KoHmponbHblie e0npoch!

1. Yrom moBopoTa, yriioBast CKOPOCTh, YTJIOBOE YCKOPCHHE.

MoOMEHT HHEPIMH MaTEPHAILHON TOYKHA U TBEPJIOTO TEa.

Teopema IllTeiinepa.

MowmeHnT cuitbl. [1neuo cuisbl.

MOMEHT KOJIMUECTBA JBHIKCHMS.

OCHOBHOM 3aKOH JIMHAMHWKH BPAIIaTeIIbHOTO ABVIKSHHUS.

I'papux  3aBucumoctn £=f(M) B mannON paboTe HE NMPOXOJMT UYEpe3
Hauajio koopauHat! Ilouemy?

NoUnsEwN
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2. OITPEJAEJIEHUE T'OPU30OHTAJIbLHOI COCTABJISIIOIIEN
NHAYKINU MATHUTHOTI'O ITOJISI BEMJIN
(madopaTtopHas padora Ne48)

Iles» paGoThl: M3yUCHHE MAarHATHOTO ITOJISI IIPOBOJHUKOB ¢ TOKOM M MarHUTHOTO
OJII 3EMIJTH.

I[IpuGopsl M NPHHAMAJIEKHOCTH: KOMIIAC, KaTyllKa IPOBOJA C KPYTOBBIMHU
BUTKAMH, MCTOYHHK MOCTOSSHHOIO  TOKa, PeoCTar, ABOMHOW  KIIIOY
(mepekroYareas), aMIepMETpP, COSAMHUTENbHbBIE MPOBO/IA.

Kpatkaa teopusi

OCHOBHOM XapaKTEPUCTUKOW MarHUTHOTO TOJISA SBJIAETCS WHAYKIUA B
BennuwHa W HampaBi€HHE BEKTOPA HMHAYKIMA MArHATHOTO MOJIS, CO3JAaHHOTO

ANIEMEHTOM TPOBOJMHWKA d/ ¢ TOKOM [, ONPENENsfOTCA C TOMOIIBI0 3aKOHA
buo-Cagapa-Jlamnaca:

~ 1) 7]
ap=Hot I T]
4z 7
dB — WHAYKIAS MarHUTHOTO MOJII B TOUKE, 3aJaHHOM paguyC-BEKTOPOM 7,
MPOBEACHHBIM OT 3JIEMEHTA MMPOBOJHUKA d/ /10 STOH TOUKH,

[dl r] — BEKTOPHOE MPOU3BEACHUE BEKTOPOB dl U F
Mo — MarHuTHas MOCTOsHHAsA, 4 — MarHUTHas NPOHHULAEMOCTb CPEBL.

B ckanapuom Buae 3akon buo-Casapa-Jlamnaca:

_ pou ldlsma

dB 5 ,

rac
4z 7

&/ — Yroi MeXy BekTopamu dl u 7 .

MaruuTtHOE TOjie MOXKET OBITh M300pakeHO TPaPUUeCKH C MOMONIBIO CHIIOBBIX
JUHUHN (TUHAA WHIYKITAA MAarHUTHOTO TIOJIS).

CunoBast MUHUA — 3TO TaKasd JIMHWS, KacaTeabHAs K KOTOPOW B KaKAOW TOUKE
COBTAQACT 1O HAMPABJCHUIO ¢ BEKTOPOM WHAYKIIMM MArHATHOTO mojsi. CHITOBBIC
JUHUW MArHUTHOTO TIOJIA, B OTJIMYHME OT CHJIOBBIX JIMHHH AJIEKTPOCTATHYECKOTO
TOJISA, SIBJISIOTCSI 3aMKHYTHIMHU.

Ecnm nMeeTcss HeCKOIbKO UCTOYHUKOB MAarHWTHOTO TIOJISA, TO, COTJIACHO TIPUHITAITY
CYTICPIIO3UIIMA MAaTHUTHBIX TIOJICH, WHAYKIUS PE3YIbTUPYIOMET0 MarHUTHOTO
MOJIA paBHA BEKTOPHOM CyMMe WHIYKIIMA BCEX OTACIIbHBIX MATHUTHBIX MOJIEH, T.€.

— N —
B:ZBi
i=1
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Puc. 1 Puc. la Puc. 16

Kpartkas Teopusi JxcriepuMeHTa

MarautHOEe TOJie€ JSHWCTBYeT Ha MAarHUTHYIO CTPENIKy, CTPEMSCh
OPHUEHTUPOBATh €€ BIOJIb CHJIOBBIX JInHWN. Ha 3TOM ocHOBana pabora xommaca,
OPHCHTAITNSI MAarHUTHOM CTPEIKH KOTOPOTO IMO3BOJISICT ONMPEACIUTh HANPaBJICHUE
HAa CCBCPHBIA HW IOKHBIM MArHUTHBIC TIONIOCKI W CBSI3aHHBIC C HHMU
reorpadudeckre monrockl 3emur. Eciii MarHWTHas CTpelika MOXKET BPAIIaThCs
TOJIBKO B TOPU3OHTAJIBHOM TIOCKOCTH BOKPYT BEPTHKAIBHOW OCH (HampuMep, Kak
B OOBIYHOM KOMIIAC€), TO OPHUCHTAIMS MATrHUTHOW CTPEJNKH COOTBETCTBYET
HaIPaBIICHUIO TOPH30HTAJIGHOM COCTAaBJISAIOIICH BEKTOpPa MHAYKIIMA MarHUTHOTO
monss 3emad. Jlas ompeneneHus BEIMYHUHBI TOPHU30HTAIBHOM COCTaBIIIOMICH
WHIYKIIMF MardHATHOTO TMOJIA 3€MJIM MarHUTHYIO CTPEIKY KOMIlaca IOMEIIAloT B
OJIe €IIe OJTHOTO MCTOYHMKA MAarHUTHOT'O ITOJIS — B II0JIC MMPOBOJHUKA ¢ TOKOM. B
ATOM cjydae MarHWTHAs CTPEIKa OKa3bIBACTCS B CYMMAapHOM MAarHUTHOM IIOJIC
3eMiIM W NPOBOJHHMKA C TOKOM, M TI0 €¢ OPHUCHTAIMH MOXKHO OIPEACIUTH
COOTHOIIICHWE WHAYKIIMHA MarHMTHBIX TOJIeH 3eMJIM M MPOBOJHHKA ¢ TOKOM. B
KaueCTBE MPOBOHUKA B TAHHOH jJabopaTOpHOH paboTe HWCMOIb30BaHA KATYIKa C
KPYTOBBIMH BHTKAaMHM, 2 MarHUTHAs CTPEIKa MOMEIICHA B IIEHTP KPYroBOrO TOKa,
KaK MOKa3aHo Ha puc. 1.
[TepBoHauagbHO, TIPH OTCYTCTBHH TOKA B BUTKAX KATYIIKH IIOCKOCTh KaTYIIKH
pacrmoJylararoT Tak, uToObl B 3TOW IUIOCKOCTH OKa3ajgach MAarHWTHAs CTPeENiKa H,
COOTBETCTBEHHO, IIJIOCKOCTh MarHMTHOTO MepHuauaHa 3emid. [lociie BKIOUCHMS

Toka /* B KaTymke (puc.la) MarHmMTHas cTpelka KOMIIaca MOBOPadMBACTCH
Ha yron o' , OPHEHTHPYACH 1O HAMPABIEHHUIO CYMMAapHOTO (Pe3ybTHPYIOIIETO)

MArHUTHOTO Tons  Bh By =B+ B COCTOSIIETO W3 TOPU3OHTAIIBHOU
R R 1 />
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COCTaBHHIOH_[eﬁ HHAYKIIUA MArHUTHOI'O ITOJIA 3emmu B u HHAYKIIUX MAIrHUTHOT'O

TOMNs KPYTOBOTO TOKA B LIEHTPE BUTKOB KaTyIIKH Bj .

Benuuuna HHAYKIHUHA MAlrHUTHOI'O IIOJIA B HCHTPC KATYIIKH ¢ TOKOM ! * .

+
B;r =N- # ; , rae N — 4YHCI0 BUTKOB KaTYIIKH,
r

J’_

Hol =

5 HHAYKIOHUA MArHUTHOI'O IIOJIA, CO34aBacMOI0 OJHHMM BHUTKOM KaTYIIKH C
r

TokoM [ (¥ — pamMyc BUTKOB KaTYIIKH).

HampaBnenue BekTOpa WHIYKIIMA MArHUTHOTO TIOJISI B IIEHTPE KPYTrOBOTO TOKA
COBTAAET C OChIO BUTKA M COOTBETCTBYET MPaBMITy TTpaBoro BuHTA (puc. la, 10).
W3 puc. la BUAHO, YTO BENMWUYWMHY TOPH3OHTAIBHOW COCTABJISIONICH WHIYKITUW

MArHUTHOTO MOJIA 3eMId B MOYHO HalTH, 3Has (PAaCCUMTaB NpeABAPHTENLHO) B

(MHIyKIMIO MArHATHOTO TIONS B IIEHTPE KATYIIKK ¢ TOKOM /') M W3MEpHB yron

o NOBOPOTa MArHUTHOM CTPEJIKY TP BKIIOYEHHU TOKa | "
Bi
1ga

B =

J’_

JIis TOBBIMICHWS] TOYHOCTH HW3MEPEHWUH HSKCIEPUMEHT TMOBTOPSIOT, MPOIyCKas
uepe3 KaTyIIKy TaKkoil ke Kak /' 1O BENMYMHE, HO MPOTHBOTONOKHBINA IO
Hanpasnennto Tok [~ (/T =/ =1). BHOBb W3MEpAIOT Yron OTKIOHCHHUS

MarHuTHOW CTPEJKM TIPW BKIIOYEHWH Toka [ , T.e. yron o« (puc. 10) m
BBIUHCIIAIOT YIOJl ¢¢ , KaK CPEIHEE 3HAYEHUE ABYX U3MEPEHUM:

_aT+a
2

[lo wHaliieHHOMY 3HAYEHHWIO Yrja « Uil BEJIWYUHBI TOKa [ OOPEAEISAIOT
TOPU3OHTAJIBHYIO COCTABJIAIONLYIO UHYKIIMM MAarHUTHOTO Mo 3eMian B

N pg [
p=YHol
2riga
[Tponenas mATh TAKUX JBOMHBIX U3MEPECHHUH yIila OTKIIOHSHHSI MAarHUTHOH CTPEIIKH
(", @ ) nang natm pasTMYHBIX 3HauYeHmi cunbl Toka (I, [y, I3, 14, Is) B

BUTKAX KaTyIIKH, HEOOXOAMMO pacCUuTaTh MATh 3HAUYEHWHA BEIUUYMHBL B
(By,By, B3, B4y, Bs) W B HWTOre ONPENEIUTb CPEIHEE  3HAUYCHUE

TOPU3OHTAJIBHOUN COCTABJIAIONICH MHAYKIIMA MAarHUTHOTO TOJISI 3€MJIH <B> :

<B>:Bl+Bz+B3+B4+Bs
5
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AOCOJIIOTHAs TTOTPEITHOCTD MPH ONPEICICHUN BEIUUMHBI B MOXET ObITh HalieHa

5
caeayIoImM obpasom: AB =% > ‘Bn —~ <B>‘ .
n=l1

AB
(B)

OKOHUaTeNbHBIA pe3ybTar: B = <B> + AB . OTHOCHTEIBHASA TTOTPEITHOCTD: O =

IHopsinok BeinoJIHeHUsI padoThI
1. TloarotoBbTe TAOAUILY IS PE3YJIBTATOB U3MEPEHUN U BHIUYUCICHUM

Tabnuna

n I, a” a (04 B,

A 2pao epao epao 1
1
2
3
4
5

2. O3HakoMbTECh C pabOTON YCTAaHOBKH,

M300paXeHHOM Ha pHC. 2 : BKIIOUCHHUE U |
BBIKJIIOUEHHE ¢ MHoMoLIpl0 kimoua K @N
W3MEHEHHUE CHJIB TOKA B IIETIH C TTOMOIIIBIO S
peocrata R ; u3MEHEHME HampaBJICHUA '
TOKa B BHTKaxX KaTyIMKH C TOMOIIBIO

nepexmouatens [l (monoxenuro 1

TIepeKITIouaTeNsl COOTBETCTBYET TOK [

a TIOJIOMKEHUIO 2 COOTBETCTBYET TOK [ ); I1 1( >< )1
MPOBEICHUE M3MEPEHUNA CUJIbl TOKa [ ¢ 2
K
Oy

MOMOIIBIO aMIiepMeTpa A ; H3MEpPEHHE

yrila ¢ OTKJIOHCHUSI MArHUTHON CTpPEJIKU
KOMMaca Mpy BKJIKOYEHUM TOKA B BHTKAxX
KATYIIKH.
3. BirounTe yCTAaHOBKY W MPOBEIUTE @
BCE HEOOXOIUMbIE U3MEPEHUA
MOCHENOBATENBHO  JJIA  CWJIBI  TOKa :|I|I| Iil—
Iy, 1,, 15, 14, I5 . Pesynbrarsl | R

U3MEPEHHM 3aHECUTE B TAOJIHUILY.
Puc. 2

4. Jlna xkaXzaoro 3HaYeHWa cwibl TokKa [, [, I3, [4, 5 mpoBeaure pacder
TOPH30HTAJIBPHOM  COCTAB/LIONICH  MHAYKIMHM  MarHWUTHOIO MO 3eMIIH
By, By, By, By, Bs u nonyuure cpenHee 3HaYCHHUE <B>
(Paguyc r 1 umcio BUTKOB N KaTyHIKH NPHUBEICHBI HA YCTAHOBKE.)
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5. PaccuuraiitTe = aOCOMIOTHYIO  TOTPEIIHOCTh  ONPEACNICHUS  WHIYKIHUH

MarHUTHOTO MO 3EMJIH M 3aITHIITATE OKOHYATEITbLHBIN PE3YIIbTAT:

B=(B)+AB

6. OHGHI/ITG OTHOCHUTCJIBHYIO MMOTPCIIHOCTDL OIIpPCACICHUA HUHAYKIONHA

MAarHUTHOTO OIS 3EMITH

N —

5=§-100%

(B)

KoHTpoJsibHbBIE BONIPOCHI

. HazoBuTe kKakne NCTOYHWKHA MarHATHOTO 1o Bel 3HaeTe?

3anuInTe 3aKOH buo-Cagapa-Jlannaca B BEKTOPHOH dbopme.
JIns caydast IMHEHHOTO TOKa M300pa3uTe Ha PUCYHKE BCE BEKTOPA, BXOISIINE B

3Ty GOpMYITy.

. Kak OIpPCACINTE HAIPABJICHHUC BCKTOPpAa HWHAYKIOHW MAIrHUTHOIO IIOJIA,

CO3/IAaHHOTO JIMHEHHBIM TOKOM, B JIFOOOH TOUKE MpOCTpaHcTBa?
3anuInTe 3aKOH buo-Casapa-Jlannaca B CKaJIApHOU dbopme.
[TosicauTe (pU3UYECKHIT CMBICH BCEX BEIMYWH, BXOISIIHNX B 3TY (popmyny.

. Ilonyunrte dhopmyity i onpeacsIiCHUs WHAYKIIHA MarHATHOTO TIOJISI B IICHTPE

KPYTrOBOTO TOKA.

JlaiiTe omnpeneneHue CWIOBOM JIMHUA MAarHWTHOroO nojsA. B dem oTinuwme
CUJIOBBIX JIMHAM MArHWUTHOTO TOJISI OT CHJIOBBIX JIMHUM 3JICKTPOCTATHYECKOTO
noJist?



