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U3MEPEHUE MAI'HUTHOI'O ITOJIA METOAOM SAMP
OCHOBHBIE TTOHATUA U COOTHOILIEHUSA

B ocHOBe pabGoThl MarHMUTOMETPOB, HCHIOJB3YIOMMX siBICHUEC SMP, NEXHUT TO
OOCTOATENIBCTBO, YTO NApaMarHUTHBIE aTOMBI SIBJISIOTCS MarHUTHBIMU JUIOISIMH U
BeAyT ce0si mogoOHO MarHWTHBIM BomdkaMm. Korma Ha cBOOOAHBIN MapamMarHUTHBIHN
aTOM JEHCTBYET IIOCTOSIHHOE BHEIIHEE MarHUTHOE moje [y, TO Och, IO KOTOPOH
HAIIpaBJICH MarHUTHBIA JUIOJIBHBIA MOMEHT M, Tmpeneccupyer B 3TOM IOJIE IO
94acOBOM CTPEJKE C YaCTOTOM Wy, MPONOPLUOHAIBHONW BEITUYHHE TOJIS
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IZ1I€ ¥ - OTHOLIEHHE MAarHUTHOIO MOMEHTa aTOMa K €ro MEXaHU4ECKOMY MOMEHTY

Prc,] MarHMTHHR MOMEHT

[POLIECCHPYET B NOCTOAH-
HOM MarHHTHOM moje H ; |

Puc.3 C y4eToM
TETNOEHY [EINSHVR,

M - OpoeKiMA MATHWT- CyMMapHafa NPOeKLMA
HOT'O MOMEHTa Ha Ham- Puc.2 Bes yueTa M :aﬁ -Mz0
paBleHHe IoNA; TENNOEHY IBIDXeHHH .
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(rupomarauTHoe oTHolieHue) (puc. 1). g KaXaoro BUAa aTOMOB ¥ HMEET CBOE
3Ha4yeHue. Tak Kak ¥ M3MEpPEHO C OONbIIONW TOUYHOCTHIO, TO 3HaUe€HUEe FHy JErKo
ONPEACISIETCS UBMEPEHUEM W), YTOJ pacTBOpa «, a CJIEAOBATEIbHO, U BEJIMYMHA
My, TpOEKIMH MarHUTHOTO MOMEHTa M Ka)KI0TO JUIMOJIS HA HAIpaBJIeHUE 1o Hy
HE HW3MEHSIOTCS, €CJIM Ha JUIIOJb HE JCUCTBYIOT BHEIIHWE CWibl. [Ipu sTOoM
CyMMapHasi IPOEKIHS JUISi COBOKYITHOCTH HEOPHECHTUPOBAHHBIX aurioneid My, = 0
(puc.2).

Onnako B ACHCTBUTEIBLHOCTH TAaKUE CWJIBI BCEr/la CYIIECTBYIOT. B pesynbrare
XA0TUYECKUX TEIJIOBBIX JBM)KEHUU COBOKYITHOCTh MArHUTHBIX JUIOJICH aTOMOB,
COCTABJISIFOLIUX BEIIECTBO, IOCTENIEHHO OPUEHTUPYETCS B HampasieHun Hy (puc.3).
CymmapHas ipoekisi My, CTaHOBUTCS OTIMYHOM OT Hynst - Myy= M, - M_# Q.



BenuunHa 3T0i POEKIUK 3aBUCHUT OT BEJIMYMHBI MOJIS Hp, OT CBOIMCTB BELIECTBA U
temreparypsl. CyMmmapHas MPOEKIUsS My, ompefenseT CyMMapHYIO
HaMarHMYeHHOCTh BemiectBa M,,, colepikaliero MarHUTHbBIE TUIONH. Bemmunny

MH MOXHO HU3MCHMUTHD. I[JI?I 9TOro, KakK paHCC YKa3bIBaJIOChb, CJICAYCT M3MCHUTDH

yroia pactsopa d (puc.l).

[Ipenronoxum, 4To oA NPSAMBIM YIJIOM K /1y B INIOCKOCTH, coAepxaien M u
Hy, m0punoxxeHo MOMOJHUTENIHLHO Majoe MarHutHoe mnoje FH;. Ha gumnons Oyaet
JCHCTBOBaTh MOMCHT CHJIbI f, BeIMYMHA W HaMpaBJIEHHE KOTOPOTO OIPEACIISIeTCs
PaBEHCTBOM

N =M, | (2)

VYBenuuenue yriia o Mexay M u Hp BO3MOXKHO , eciau Majoe mose Hj
BpalmaeTcs BOKPYr Hy CHHXPOHHO C Mpereccueit qunois (¢ gactotoil wy ). Ecmu
e Hp Bpammaercst ¢ yriioBoi 4acTOTOM, OTIMYHOM OT YacCTOTHl Wy MM C YaCTOTOM,
MMEIONICH MPOTUBOIOJNIOXKHBINA 3HaK, TO OyIyT HaOMIOAAThCS JIMIIb HEOOJIbIINE
BO3MYILICHUS IPELECCHOHHOIO JBW)KEHHMsA O€3 CyLNIeCTBEHHOro u3MeHeHus M, .

Takum 00pa3oM, HAMArHUYEHHOCTh BEIIECTBA M3MEHSIETCS, KOr/a YIJIoBas 4acToTa
@ =27V BpalaloUIerocs MoJjs CTAHOBUTCS paBHOU W .

2rv =y =yH,, (3)
r7e Vv NpeAcTaBiisieT cO00M TMHEHHYI0 YaCTOTy BpallatoIlerocs moJsl.

HecMoTpst Ha TO, 4TO CO3/1aHK€ BBICOKOYACTOTHOI'O BPAIIAIOIIETOCS] MATHUTHOTO
OISl MPAKTUYECKH BIIOJIHE OCYIIECTBUMO, OOBIYHO IIOJIB3YIOTCSI  JIMHEHHO
OCUMWJUTUPYIOIIUM TIOJIEM. [[eCTBUTENBHO, KaK MOKa3aHO Ha puc.4, €ClIu JUHEHHO
OCLMJUTUPYIOIIEE TI0JIe UMEET aMIUTUTYy 2H;, TO €ro MOXKHO Pa3JIoXKHUTh Ha JBa MO
C KpyroBOM noJisipu3anuen, Kakaas u3 KOTOPhIX UMeeT aMIIUTyay Hi, HO Bpamaercs
B [IPOTUBOIIOJIOKHYIO CTOPOHY B INIOCKOCTH, IEPIEHAUKYJIIPHOU K H).

JIBa paBHBIX BekTOpa /) , Bpallamlmuecs B MPOTUBOMNOJIOKHBIX HANPABIICHUSX,
OpU  CJIOXKEHUU JAI0T PE3yJbTUPYIOUIUN BEKTOp, COBEPIIAOIMINNA KOJIEOaHUSI C
ammuatynot  2H. IlocrossHHOE Tone /A HampaBlIEeHO MEPIEHAUKYISPHO TIIOCKOCTH
geprexa.

OddexT n3MeHeHus: HaMarHUYEHHOCTH OyleT HaOMIoAAaTbcs y KOMIIOHEHTHI,
KOTOpasi HMMEET COOTBETCTBYIOIIMI 3HAK BpalleHUs; Apyras KOMIIOHEHTa JaeT
rcue3aronie Manbld dpdext. IPdekT n3MeHeHUsT HaMarHMYEeHHOCTH BEIECTBa MpHU
BBIIIOJIHEHUU  YCIIOBHA @)y =yH, HOCUT Ha3BaHME€ MAarHUTHOIO pPE30HAHCA.

MarHuTHbIi pe30HAaHC MOXXET HaOMIoAaThCS B CHUCTEMax, COCTOSIIIMX U3
MapaMarHUTHBIX YaCTHIl, B KAYECTBE KOTOPBIX MOTYT BBICTYyNaTh U aTOMHBIE sIpa, B
YaCTHOCTH, sIipa aTOMOB BOJIOPO/Ia - IPOTOHBI, 00J1aIal0IIMEe MATHUTHBIM JTUITOBHBIM
momeHTOM ~5 10" opa/oc. Dbbekr M3MeHEHHs sAepHOil HAMATHWYEHHOCTH MPH
BBIIIOJIHEHUY YCIIOBUSL @), = yH, HOCHUT Ha3BaHMeE sIEPHOrO MarHUTHOT'O PE30HAHCA.
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Puc.4 Jlea paBHHX BEKTODA Fuc.5 BJOK cXeMa OpOTOHHOT'O MATHWTO-
pa H. a) ¥ §) BpamawTCH Metpa. I. KoeeTa ¢ Bojol. 2. Karymka
B [MPOTHEONOJIONHEY, Hampas- paioYacToTHOrC reHepaTopa. 3. [lomo-
JEHUAX; NPH CIOXEHMH OHM ca maruura. 4. leHepatop B/4. 5. Je-
JanT pesyIbTHpYIIMA BeK- TEKTOp M YyCHIMTENb H/4Y. 6. OCLIMINO-
Top (B), COBEpUARMIR KO- rpad. 7. OOMOTKa JJA MOIYJMALMM Mar-
JedaHuA ¢ aMmimTygoR 2H. HATHOI'O IIOJIA M FéHepaTop SBYKOBOR
[locToAHHOE TOJE Har- YaCTOTH.

PAENEHO [NepNeHIHKYIAPHO
TIMOCKOCTH YepDTEeXE.

Ha puc.5 nokazana 610Kk-cxema IpOTOHHOTO MarHUTOMETpaA.
PaGounM BemiecTBOM 371€Ch OOBIYHO SIBISIETCS BOJA. AMIIYJTy C BOJIOM MOMEIIAIOT
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bunnuryna B4
KoneSanui

YacToTa TeHeparopa

Prc.6 H3MeueHHe HEMATHH- Puc.6,a lipu CoNEmOR MONYNA-
YEeHHOCTH BOJH B MOMEHT MM ¥ CONBNOR AMILIMTYNE B/Y
COBNIaJIEHNA JAcTOT IeHepa- CHI'HAaNA, & TAKXe IPH yMeHb-
TOpa M NpeleccHH NpPHBOJIMT meHEE OJHOPOHOCTH MATHMTHO-
K M3SMEHEHHD AMILIWTYIH r'o NOJA CHI'HAN yNMpAETCH,
B/9 KoJneSaHM® . VMeHEeLIAETCHA ero AMILIMTYIA

(cM.p®c. 6,0), BOOOmE MO-
®eT HCYESHYTh.



B KATYIIIKY MHIYKTUBHOCTH KOJ€0aTeIbHOIO0 KOHTYpa FeHepaTopa BHICOKOW YaCTOTHI
(B/4), KOTOpast pacIoIOKeHa MEXTy TTOJIFOCHBIMUA HaKOHEYHUKaMu MarauTa. Kak yxe
rOBOPWJIOCh, B MATHUTHOM TI0Jie OOJIblIIasi 4acTh MArHUTHBIX MOMEHTOB MPOTOHOB
OpUEHTUPYETCS TaK, 4YTO BOJAa B IIEJIOM CTAaHOBUTCS HaMarHMYCHHOH. 3aTem
BKJIFOYAIOT TEHEPaToOp BBICOKOW 4YacCTOThl, B pe3yJbTaTe Yero B KaTyIIKe
WHIYKTHBHOCTH o00Opa3yeTcs NepeMeHHoe MarHuTtHoe moie H = 2H; sin wit,
NEPIEHAUKYIISIPHOE K HAlpaBJICHUIO MOCTOSHHOIO MAarHUTHOTO TMOJIsA, CO3aBaeMOro
MarauToM. Jlanee, u3MeHsIsT eMKOCTh TIEPEMEHHOTO KOHACHCATOPA, TAKKE BXOIAIIETO
B KOJieOaTeIbHBI KOHTYp TE€Heparopa, HAUYMHAIOT IUIABHO W3MEHATHh YacTOTy B/Y
kosebOanuii. Kak y)ke roBOpuIIOCh, MpY COBMAJACHUH YaCTOT IEPEMEHHOTO MAarHUTHOTO
MOJIsl, CO3/1aBa€MOI0 T'€HEpaTOpOM, C YACTOTOM MPElecCHd MArHUTHBIX MOMEHTOB
MPOTOHOB MPOWCXOAWT HW3MEHCHHE HAaMarHMYEHHOCTH BOJbL. HMHIYKTHBHOCTH
KaTyIlIKK, B KOTOPOM HAXOAWTCA aMIlysia C BOJIOM, 3aBHCUT OT HaMarHUYE€HHOCTH
BOJIBI, TO3TOMY B MOMCHT U3MEHEHHUSI HAMarHUICHHOCTH BOJBI U3MCHSICTCS BEIMUMHA
WHAYKTUBHOCTH KAaTYIIIKH, YTO TMPUBOAUT K HW3MEHEHHUIO AMIUTUTYIbI KOJICOaHMIt
BBICOKOH 4acTOThI (pHC.6).

Opnnako 19 HaOMIOJEHUH HEOOXOAUMO BBIJICTUTh OTHOAIOIIYIO B/Y KOJICOAHMIA.
JIJ1 3TOro CUTHAJI C B/4 T€HEepaTopa BHIIPSAMIISIOT U YCPEIHSIOT.

JIJia HaOMIOIeHUsS CUTHAJIOB MOCTOSIHHOE MAarHUTHOE mosie Hy MOZylIHpyeTcs.
Jl1s1 aTOTO C reHeparopa 3ByKOBOM 4acTOThl (~ /00 ['y) momar0T CUrHaiI B KaTYIIKH,
KOTOpBIE PACMOJIOXKEHBl TaK, YTO WX OCh PACIHOJIOKEHA NEPIECHIUKYISIPHO OCH
KaTYIIK WHIYKTUBHOCTH, B KOTOPOH HAXOAWTCS aMiTysia ¢ BOmOH. TOT ke CUTHami
3BYKOBOHM YacTOTHI MOJAETCS HA BXOJI ocIiuIorpad Ui 3amycka pa3BepTku idyda. B
ATOM cllydae 3a TepuoJl MOIYJLIIMHM Ha dKpaH ocuusuiorpada ABa pasa MOAaeTcs
HanpspbKeHUe, moBTopsitoiiee popMy orubatomieid B/4 kosnedanuii. CieyeT OTMETHUTb,
yTo hopma orudaroIien, HadI0JaeMol Ha IKpaHe ociriorpada, 3aBUCUT OT MHOTHX
dakropoB. Cpenu HUX: aMIUTUTyJa HAOpsDKeHUS B/4  KojeOaHWM, aMIUIMTyAa
HaIPsDKEHUS MOJYJIAIMK, CBOMCTBA MaTepHaya, U3 KOTOPOTO M3TOTOBJICH MarHwMr,
¢dbopMa moJIF0OCOB MarHuTa u T.]1.

B cBsa3u ¢ »THM Kaknmpli pa3 mpu paboTe ¢ MpUOOPOM CIeAyeT HaXOIUTh
ONTUMAJILHBIC YCIIOBUS HAOIIOJICHUS] CUTHAJIOB.

IKCIIEPUMEHTAJIBHAA YACTD

Llenpro maHHOM 3a1aun SIBISETCS MOCTPOEHUE 3aBUCHMOCTU BEJMYHUHBI UHIYKIIUU
MarHUTHOTO moJist (B), co3maBaeMoro KaTymikamu [enbMrosibiila OT BEIMYMHBI CHIIBI
TOKA I, POTEKAOMIETO M0 HUM. M3MepeHre HHAYKIIMA MarHUTHOTO TOJISI IPOBOAUTCS C
UCTOJIb30BaHueM Tmipubopa [I11-1, KOTOpbIN SIBISETCS TPOTOHHBIM KBAaHTOBBIM
MarauroMeTpoM. Cxema u3MepeHuil mpeCcTaBlieHa Ha pucC. 7.
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1. IlpoBenenue n3mepennii npudopom ///7-1

a) [loaroToBka K U3MEPEHUAM

1 Tlopkmrounth K pazseMam BY u MOJ[VJIALIUA na 3agHeit cTeHke mpubdopa
COEIMHUTENBHBIN Ka0elb C JaTYUKOM.

2. K raesny YACTOTOMEP mnoaxJItOuUTh SJIEKTPOHHO-CUETHBIM YaCTOTOMED
43-9.

3. YcranoButs nepexmouareins ObPATHAA CBA3b B nonoxenue |l.

4. VYcranoButb nepexkmouarens KOHTPOJIb YPOBHA B monoxeHue
T'EHEPALIUA.

5. YcranoButsh nepexiouarens A4 B nonoxenne BHIKJI.

6. Pyuku VCUJIEHUE, ®A3A, MO/VJIAIIUA ycTaHOBUTH B CpEaHEE
MOJIOKEHHUE.

7. Bxmouuts TymMOnep CETH u nath nporperbest npudopy 15 mur.

8. C momoursto noreHuomerpa APKOCTH nodbutbes NOSBIECHUS JTyda Ha SKpaHe
octiuiorpada.

9. HaxaB kHorniky, pyukoil [[EHTPOBKA JIVHA yCcTaHOBUTH JIyd Ha OTMETKY B
CepeIMHE 3KpaHa.

0) [IpoBenenue nu3mepeHuit

1. YcranoButs pyuxoit Y4CTOTA mkany Ha OTMETKY 5O JEIECHUN.

2. Ilo crpenodyHOMy WHIMKATOPY. YCTAHOBUTH HampsKeHUE KojeOaHul B
npegenax 2-5 aenenuil Ha mkane. Pyuky VCHU/IEHUE ycTaHOBUTH TakuM 00pa3oM,
yTOOBl Ha DJKpaHe ocHUUIorpaduuecko TpyOKH HAOMIONAINCH IIyMbI H3MEPSEMOTro
CHUTHAJIA.

3. YcranoButh mnepexmouarens KOHTPOJIb YPOBHA B TOJOXEHHE
MONQVIILHA.  Pyuxon  MOAVJIALIMA ~ ycTaHOBUTH ~ TOK — MOJYJISLIMY,



COOTBETCTBYIOLIMI 2-3 JENEeHUSIM Kbl CTPEJIOYHOTO UHIMKATOPA.

4. Mennenno Bpamas pyuky YACTOTA nobutbcsi mosiBiaeHus curHana AMP
(puc.6,a wm 6,0).

5. Pyukoit @434 noOutbcs nepeceyeHus pe30HAHCHBIX KPUBBIX.

6. Pyukoit YACTOTA coBMeCTUTh TOUKY IMEPECEUEHHS PE3OHAHCHBIX KPUBBIX C
OTMETKOM B LIEHTPE 3KpaHa U C MOMOIIBI0 YaCTOTOMEPA U3MEPUTH YACTOTY I'€éHepaTropa
npudopa.

7. BBIUUCINTE UHIYKIHIO MATHUTHOTO HOJIS

B =kv =0.0234874v,

e K= 0,0234874 = 28 / y u v - m3MepeHHas YacToTa.

2. IlpoBenenne usmMmepenun npudopom 43-9

a. [lonroroBka K U3MEpEHUSIM

1. Bximounts kabenb nuTaHus npubopa B ceTh. lIpu 3TOM HOJKHA 3aXedbCs
curHasbHas tamnodka BKJ/I (TEPMOCTAT).

2. Bxirounts TymOsep nutanus npudopa. [Ipu 3ToM J0IKHBI 3a5K€UbCs JIAMIIOYKA
CETb, HeoHOBBIE JIaMITbl OTCUETHBIX J€KaJ] U HayaTh pabOTaTh BEHTUIIATOP.

3. IIporpeTs npudOp B T€UEHUE S MUH.

4. TlpousBecTu KOHTPOJIb paboTocrmocoOHocTH npudopa. s 3Toro HeoOXoauMo
YCTaHOBUTB:

a) [lepexmouarens PO/] PABOTHI B nonoxeane CAMOKOHTP. 10 MT'y.

0) [lepexmouarens METKHU BPEMEHHU B CEK. B nonoxenue 1.

B) Tymbnep 1 M1y wa 3aanei crenke nmpubopa B nosoxenve BHYTP.

r) Perynsarop BPEMA UH/[UKAL[HH B cpeiHee MOJIOKEHUE.

1) [IpousBecTH psiji OTCYETOB C IUPPOBOTO TAOJIO CUETUUKA.

Pe3ynpTaThl U3MEpeHU MOTYT OTIMYAThCs OT YacToThl /0 MIy He Oonee yem
Ha | Iy.

IHopsimok npoBenenunsi padoThI

Ynpaxnenne 1
NU3MEPEHUE UHAYKINNU MAT'HUTHOI'O I10OJIA
IMNOCTOSAHHOI'O MATHUTA

1. BkarouuTh ¥ MOArOTOBUTH K padore mpubopsl IIl-1 u Y3-9 (cormacuo
UHCTPYKIIUN).

2. Haiitu wa sxpane ocmumtorpadudeckoit Tpyokm [[/1-1  curnan AMP,
MPOM3BECTH U3MEPEHUS YaCTOTHI MprudbopoM Y3-9 u ucnomnn3ys pacueTHyo Gpopmyy,
OTIPEICNIUTh UHAYKIIMIO MATHUTHOTO TOJISI IOCTOSTHHOTO MarHuTa.



Ynpaxnenue 2
N3MEPEHUE MHAYKIIUU MAT'HUTHOI'O ITOJISL
KATYHIEK I'EJIBMI'OJIBIIA

1. TToaKmo4nTh HAKOHEUYHHKH MPOBOJOB K MCTOYHHKY MOCTOSHHOro Toka ( 24 B Ha
AIIEKTPOIIIUTKE.

2. BHUMAHME! Oma onepayus npouzsooumcsi npenooasamenem Wil
J1a00OPaAHmMoM).

2. C noMoI111pIo peocTaTta yCTaHOBUTH B 1ienv TOK 0,1 A.

3. Haiitu Ha skpane ocumuiorpaguueckont Tpyoku [1/1-1 curnan AMP, 3ameputhb
€ro 4acToTy M OIPEICIUTh MHIYKIIMIO MarHUTHOTO IIOJIS, CO37aBaeMOIo IMOCTOSIHHBIM
MAarHATOM M KaTyllkamu [ ensMronbia.

4. ITpoBecTy aHaIOrMYHbIE U3MEpeHUs 151 3HaueHud Toka 0,2 A; 0,3 A; 0,4 A; 0,5 A.

5. W3 momy4eHHBIX 3HAUYEHWA WHIYKIUHM MarHUTHOTO TOJII BBIYECTh 3HAYCHHE
WHIyKIIMM MAarHUTHOTO TTOJII TIOCTOSIHHOTO MarHWTa M MOCTPOUTH T'paMK 3aBUCUMOCTH
WHTYKIIMA MarHUTHOT'O TIOJIs KaTyIleK | elbMrosiblia OT BEIMYKMHBI CUJIbI TOKA.
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