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1 META POBOTH

BuBUMTH  KOHCTPYKIifO, TNPUHIUO Jdii Ta  30BHINIHI
XapaKTePUCTUKH HAIIBIPOBITHUKOBUX MarHITOIIOIIB.

2 3AT'AJIBHI BIIOMOCTI

2.1 lpunuun aii maruironionin

Marnitoaiogu - 1€ HaMIBIPOBITHUKOBI Jiogd 3 p-N- -
TIEPEX0JIOM, B SKHX BOJIBT-aMIIEPHA XapaKTEPUCTHKA 3MIHFOEThCS ITi]T
Ji€f0 MarHiTHOro mnoJjisi. KOHCTpYKTUBHO MAarHiToIio[ siBisie cO0O0I0
p-N-miepexin 3 HEBUNPSAMIISIOYMM OMIYHUM KOHTaKTOM, MK SKUMHU
3HaXOJUTHCS O0JaCTh BHCOKOOMHOTO HammiBOpoBimHUKA (puc. 2.1).
BiamiaHICTE BiA TpaauIiHHUX HAMMIBIPOBIIHUKOBUX JIOJIB TOJIATAE
TUTBKH B TOMY, III0 MarHiTOJi0J] BUTOTOBIIAEThCS 3 0a3010, TOBXKHHA
SKO1 € y JCKUIbKa pa3iB OUIbIe MOBXKWHU MU(GY3IHHOTO 3MIIICHHS
HocliB L (kimbka MMm), Toi sk B 3BMYaiHux miogax d<L. INamgiHas
Hanpyru BinOyBaeTbCs HE Ha pP-N-TIepexoii, K Yy 3BUYAHHOMY
HaITIBIPOBIIHUKOBOMY IO, a Ha BHCOKOOMHIA ©0a3i. Ilpu
30UTBIIIEHH] 1HAYKIII MOTEPEYHOT0 MAarHiTHOTO IOJIS 1 32 paxyHOK
BIIXWJICHHS  TpaeKkTopii  HOCIiB 3apsaay 10 MOBEPXHI
HaITIBIPOBIIHUKA, OMmip 0a3uW 3HAYHO 3pOCTaE. 3POCTa€ 3arajbHUMN
omip mgioga, NPSIMHA CTPyM 3MEHUIYETHCS, CIHOCTEPIraeThCs
MarHiTo 10 THUH eeKT. BosbT-ammiepHi XapaKTEPUCTHKU
MAarHiToio/1iB MOKa3yTh, 10 3 MIABUIICHHSIM MAarHiTHOI iHIyKIii
npsMUil cTpyM 3MeHmyetbest (puc. 2.2). Benmukuit omip 06a3u
MPU3BOAUTH IO TOTO, IO MArHiTOIOMM MAlOTh 3HAYHO OUIBIIY
NpsIMY HAaIpyry, HDK 3BUYAiHI TI0/TH.

IIpy miAKIIOYEHHI 30BHINIHBOTO JDKEpeda O KUBIEHHS Yy
IpsIMOMY HampsiMi BiZlOyBaeThCsl 1HXKEKIisl JIpOK 3 p- o0yacTi B n-
obnactb. BHachinok 1poro B 000X 4acTWHax p-N-mepexoay MOYHE,
BIIMOBIIHO, 3pOCTAaTH KOHIIEHTpAIlis €JIEKTPOHIB Ta MIpoK. Ko
piBeHb 1HXKEKIIil JOCTaTHBO BENUKWiA, TO MPOBOJUMICTH N-00JacTi
Oyne BM3HAYaTUCA  KOHIGHTPALEI0  HEPIBHOBAKHUX  HOCIIB.
ImxekroBaHi Aipku AUQYHIYIOTh Bif p-N-Tiepexoay



y TOBILY N-HamiBOPOBIJHMKA Ha JEsKy BiACTaHb L, fKa 3BeTbcs
madysiiiHo0  moBkuHOW0. Ha  1mili  BigcTaHi  KOHIEHTpais
HEPIBHOBA)XHUX HOCIIB 3MEHIIIYEThCS B € =2,78 pasis/.
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T - "ac KUTTA HOCIiB;
He¢ - KoedimienT cymicHoi nudys3ii.



SKmo Takuii qi0]] TOMICTUTH y MOTIEPEYHEe MArHiTHE MOJe, TO
Hep Oyne 3MEHIIyBaTUCS BCIIJl CKPHUBIICHHS TPAEKTOPIl pyxy HOCIIB
nix BrmuBoM cvin Jlopenna. BrumB 3mMenmenns L Ha picT omopy n -
obrnacti jocsrae MakCUMymy Tpu Aeskux 3HadeHHsXx d/L, ge d -
NOBXKHHA N - obnacti. Jlnms repmanis, Hanpukian, 3HadeHHs d/L =
4...6.

[HIIMIMA cToBaM¥ 11T BILTHBOM TIOTIEPEYHOTO MArHiTHOTO TOJIS
PI3KO 3pOCTa€ OMip J10/1a Y MPSIMOMY HaIpsiMi.

2.2 OcHOBHI mapaMeTpu MarHUTOiOAiB

[Ipsma nanpyra Uy - magiHHS HaAmpyrd Ha MAarHITOMIONI y
MIPOBITHOMY HampsiMi IIPU MPOIYCKaHHI Yepe3 HbOIO0 HOMIHAJIBLHOTO
MPSIMOTO CTPYMY.

[IpssMuit cTpyM iy - 3HAYEHHS TMPSAMOTO CTPyMy dYepes
MarHiToMi0/I, sIKe HE MIIBUINYE WOTO TEMIIEpaTypy MPH TPUBATIOMY
gacy poOOTH y HEpYyXOMOMY TOBITPI.

MakcuManbHO JOMYCTUMHUN TPSIMHUN IMITYJIBCHHUH CTPYM - 1y
wax, TIPH TPUBAJIOCTI IMIYJIBCIB < 6 MC, Ta CEpeIHId TOMyCTUMIM
MOTY>KHOCTI Ha MarHiToM10/Ii.

MakcuManbHO JOMYCTUMUN MOCTIMHUI 3BOPOTHHHA CTPYM 1y 38,
JOPIBHIOIOYMI 3HAYEHHIO 3BOPOTHOTO CTpyMy Iipu Harpysi 100 B.

MaxkcumanbHa JOMYCTHMMa pPO3CIIOBaHA MOTYXKHICTh - Pyax,
MOTY)KHICTh MpHU SKi TeMIeparypa TMepexoqy He IMepeBHUIlye
JOMYCTUMY y CEPEIOBUIIII 3 HEPYXOMHM MOBITpsAM 1ipu 25 °C.

Buxianwmii curnan (no nanpysi) U=. SIBnsie co6010 pi3HULIIO
BUXIJHHUX HAMpPYT:

AU = UBI/IX = UB = UO;

ne Usux - HaIIpyra Ha BUXOJ1 MarHiro/io/1a Mpxu HOMIHAJILHOMY
3HAYeHH1 IHIYKI[ii MAaTHITHOTO TOJIS;

Up - Hampyra Ha BHUXOJI MAarHirogioa NpU BIICYTHOCTI
MarHitHoro 1o (B = 0).

MarHiTHa YyTJIUBICTh Ymg, BHM3HAYa€Ma SK MPUPOIIECHHS
NaJiHHSA Hampyrd y OpsSMOMY HampsiMi MpHU THOCTIHHOMY 3Ha4YeHHI
IPSIMOTO CTPYMY J0 BiAMOBIAHOTO MPHPOIIEHHS] MAarHITHOTO MOJIS:



Ymg = (UmB - Umo) / B,

ne Ump - mpsiMe TaJIiHHS HApyry PH MarHiTHIA

iayknii B; Uwmo - npsMe naninas Hanpyra npu B=0.

Po3pi3HSIIOTH [BAa THNM MAarHiTHOI YYTJIMBOCTI: BOJIBTOBY
MarHiTOYyTJIMBICT Yy - 3MiHY Halmpyrd Ha MarHiToAioAi mpu 3MiHi
MarHitHoro noJis Ha 1 MTi 1 mocTiiHOMY 3Ha4YeHHI CTpyMy 4epe3
MAarHiTo/I10/1, SIka pO3pPax0BYETHCS 32 POPMYIIOIO:
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CrpyMoOBa MarHiTO4yTJIUBICTb Y| BUBHAYAETHCS 3MIHOIO CTPYMY
Yepe3 MarHiToa10/] Py 3MiH1 MarditHoro noJist Ha 1 MTi 1 mocTiitHii

Harpysi:
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Jns BUTOTOBJICHHS MarHiTO4yTJIMBUX €JIEMEHTIB
MarHiToJi0/IiB B OCHOBHOMY BHUKOPHUCTOBYIOTHCS TE€pMaHId 1
KpEMHI.

B nmanuii yac icHye mmpoka HOMEHKJIATypa MarHiToIioiB, 110
BIIPI3HSAIOTECA TEXHOJOTIEI0 BUTOTOBIEHHS 1 KOHCTPYKTHBHUM
odpopmienHsM. [Ipu BUpoOHUIITBI MarHiToA104iB BUKOPUCTOBYIOTHCS
CIUIaBHA, OIMOJISIpHA, METaI-OKCUI-TIOTYIPOBOJAHUK TEXHOJIOTIS Ta
1HIII1 TEXHOJIOT1.

[TepeBaroro repMaHieBUX MAarHiTOMIOMIB € BHCOKAa MHUTOMA
MarHiTHa YyTIMBICTh NPU HU3BKIM Hampy3l JKepena MKHUBJIECHHS.
HaiiBuia 4yTnuBicTh WX MAarHiTOIOIB JOCATAETHCS MPU BEITHKUX
3Ha4YeHHsAX onopy HaBaHTaxeHHd (Ry = 1-100 MOwm), ane npu pomy
CHJIBHO 30UTBIIYEThCS MOCTIIHA Yacy 1 3pocTae HaIpyra >KUBJICHHS.

I'onoBHUM HEOTIKOM repMaHieBUX MarHiTOMI0/IB BBAKAECTHCS
MOPIBHSHO HU3bKA TPaHWYHA TeMIieparypa ekcruryaranii 1o +85 °C.

Marsitogio M IIMPOKO 3aCTOCOBYIOTHCS: B SIKOCTI UYTIUBUX
€JIEMEHTIB B (DyHKIII0HAJIbHO-OPIEHTOBAHMX MAarHiTHUX JaTYUKAX:



MIBUAKOCTI 1  HampsMKy oOepraHHs, KyTa IOBOpPOTY 1
IepeTBOPIOBAYAX TUITY «KYT-KOJI», PiBHA i T.IL. IX BUKOPHCTOBYIOTE B
Oe3koHTakTHIA KinaBiatypi [IEOM, BEHTHIBHHX €IEKTPOIBHUTYHAX,
0€3KOHTAaKTHHUX PeJie TPaHUIHOTO CTPYMY, PETYIATOPAX €ICKTPHUIHOT
MOTY)KHOCTI, B TOOYTOBIii €JIEKTPOHHIM amaparypi, CHUCTeMax
AaBTOMATHYHOTO YIPABIIHHA, NPHUCTPOSX 3YUTYBaHHsS iH(OpMaii
EOM, B enexTpoHHUX 1 eleKTpudikoBaHUX Irpamkax i T.4. Bucoka
MarHiTHa YyTJIUBICTh MarHiToA10/(iB JO3BOJISIE BUKOPUCTOBYBATH iX B
0E3KOHTAaKTHUX CHCTEMax EJEKTPOHHOTO 3allaJIFOBaHHS, CHUCTEMax
MHOXXEHHsSI 1 JUIEHHS; CXE€Max BHMIPIOBaHHS  €JIEKTPUYHOI
MOTYXHOCTI 1 moTykHocTi CBY BunmpoMmiHIOBaHHS; B MariTHid
NeQeKTOCKOMii JUIsi KOHTPOJIIO SIKOCTI MpoOKaTy TpyO, cTajeBUX
JIeTaJIel, peHoK, €IEMEHTIB X0JJ0BOT YaCTHHHU TPAHCTIOPTY; B 010J10TI{
Ta MEIMIIMHI B SKOCTI JaTYMKIB BUMIPIOBAHHS IyJbCYy, KPOB'STHOTO
TUCKY, TTTHOMHY TUXaHHS 1 T.1.

CyuacHa rpynmoBa TexHonoris IC f103Boisie  BHITYyCKaTH
IHTErpajdbHI ~ MEPETBOPIOBAUl  MArHITHOTO TOJs Ha  OCHOBI
MarHiToAI0/iB, SKi MOXYTh (opMyBaTHCS SK B JIIHINHI, TaKk 1 B
MaTpU4HI MAarHITOYYTJIMBI  CTPYKTYpH 3 PI3HHUM CIIOCOO0OM
opranizamii. OCHOBHEe MNpU3HAYEHHS TaKUX MpUIadiB - 1€
BHUKOPHCTaHHS iX B CHCTEMax Bi3yaizaiii MarHiTHOro mojs i
MPHUCTPOSAX 3YUTYBaHHSA iHGOpMAIlil 3 MarHiTHUX HOCIiB (CTpIUoK,
KapT i T.IL.).

[Ipn BUKOpPUCTaHHI Mar”iroAioiB HEOOXiTHO BPaxOBYBaTH Ti
K BHMOTHM 1 YMOBHM, LI0O 1 MpH eKCIUTyaTalii IHIIUX THUIIIB
MEePETBOPIOBAYIB MArHiTHOIO IIOJIsI, a TaKOX Ti, fKI BKa3aHI B
HOPMAaTUBHO-TEXHIUHIN JOKYMEHTAIIl.

Marsiroaioay ciiij BCTAHOBIIOBATH TaKUM YMHOM, 100 CHJIOBI
JiHIT pKeperna Kepyodoro MarHiTHOTO MoJis Oy MeprneHauKYIsIpHi
OIYHMM TIpaHsAM HaIIBOPOBIAHUKOBOI CTPYKTYpH. JlomyckaeTbes
po0oTa AEKUIBKOX MAarHiTOA10/1B MPH X MOCIIA0BHOMY 3'€IHAHHI.

CxeMH BKIIOYEHHS MarHiroaioniB. CxeMy  BKIIIOYEHHS
MarHiTojioga  BHUOMpPAIOTh BUXOAAYM 3  KOHKPETHHX YMOB
3aCTOCYBAaHHS 1, SIK NPaBWIO, IHAWBIAYaJbHO Ui KOXHOTO THILY
MIPUIIAIIB.

Ha puc. 2.3 nmani 6e3 mMOsSCHEHb JBI HAWMpOCTIIII CXEMH
BKJIFOUEHHSI MarHITOMIOIB B €JIEKTPUYHY CXEMY.
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Pucynok 2.3 - Haiinpocrimii cxeMu BKIFOUEHHS MarHiTOi0/1iB

Tabmus 2.1 - EnmexTpuuHi mapaMeTpu MarHiTOMIONIB TPH
t=25x10°C
Tun [Ipsma Hampyra, B MarsitHa 4yTiauBicTh, B/Tn
Mar"iTogiona pH iy = 3 MA v =1 MA v =3 MA
KJI301A 6,0...7,570° 5 15
KJ1301B 9,2...10,570% 10 30
K301 12,2...13,57% 15 45
KI301XK 15,2...20,07%% 20 60
KJI303A 4,0...5,0"04 - 10
KJ1303K 13,1...15704 - 45

*BUTOTOBJISIIOTBCS  OC3KOPIYCHHUMH 3 KPEMHII0 METOJ0M
CIUTaBHOI TEXHOJIOTII N-p-p* THILY

3 KOHTPOJIBbHI 3AITUTAHHA )11 CAMOIIEPEBIPKH I
KOHTPOJIIO IITATOTOBJIEHOCTI CTYJAEHTIB 10
POBOTHU

1. IlosicHuTH pU3HAYEHHS Ta NPUHLUI il MATHITOA10/IB.
2. 3 sSKuX MaTepiasliB BUTOTOBIIIOTHCS MArHiTOMi0U?

3. HasBatu ocHOBHI mapamerpu MarHiTOMiO/iB.

4. Sk po3paxyBaTH MarHiTOUyTIUBICTh MPUIATY?



4 MATEPIAJIM, IHCTPYMEHT, TIPUJIA TN,
OBJAJHAHHS

CreHp 1id JOCHIIDKEHD

5 BKA3IBKHU 3 TEXHIKH BE3IIEKHU

1. o nabopartopHux poOIT AOMYCKAIOTHCS CTYACHTHU MICIIS
IHCTPYKTaXXy 3 OXOPOHHU Tpalll Ta MOXKEKHOT O€3MEKH.

2. 3a00pOHSIETHCS BMUKATH EIIEKTPUYHI TPUIIAIN Ta
obnagHaHHs 0€3 T03BOJTY 3aBiAYIOUOT0 JJabopaTopiero abo

BHUKJIagaya.
3. V Bumaky BUSBICHHS HETOJIAI0K 00TaTHAHHS CTYICHT

MYCHUTh HETalfHO MOBIIOMUTH BHUKIJIa/1aya 200 3aB1AyH0U0TO
nmaboparopiero.

4. Ilpu mnoxexi ab0 ypaKEHHI EIEKTPUYHUM CTPYMOM
CTYy[ICHTH TIOBHHHI JIATH Yy BIAMOBIAHOCTI JI0 3aTBEPIKCHHUX
THCTPYKIII 3 OXOPOHH MpaIli Ta MOKEKHOT OC3MEKH.

6 IOPSAIOK MMPOBEJIEHHS TIABOPATOPHOI POBOTH

1 O3HaifoMuTHCH 3 BUMiptoBalibHUMH nipunagamu b5-49 ta

B7-21A.

2 3i0patu cxemy BKIIIOYEHHS MAarHiTOMIOIB NSl IPOBEACHHS

BUMIpPIOBaHHS, puc. 6.1.

3 BBIMKHYTH JKepesno KUBJICHHS 1 BUMIPIOBAJIbHI PUIIAIH.

4 BcTaHOBHTH Ha JpKepedi kuBieHHs Hanpyry Big 1,0 10 6 B 1
3HATU TIOKa3HMKM CTPyMY 4epe3 MarHiTofioJ] MNpu BiACYTHOCTI
MarHiTHoro noJjs. JlaHi cnocTepesxeHb 3aHecTu 10 Tab. 6.1.

5 IloOGyxyBaTu rpadivyHi 3aJ€KHOCTI CTPYMY BiJl HApyru MpU

B=0,=0,1 TniB=-0,1 Tn, 3MiHIOIOYH TOJOKEHHS MarHiTy.

6 Po3paxyBaTu 3HaUEHHSI MArHITOUYTJIUBOCTI Yug(B/Ti) mis
TpbOX 3HaueHb Hanpyru 1,418 B.



Tabmuis 6.1 - Jlani ciocrepexeHb
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Pucynok 6.1 - Cxema nmpoBeieHHS €KCIIEPUMEHTY

7 3MICT 3BITY

1. Tema Ta MmeTa poOOTH.

2. Tlopsimox mpoBeIeHHs 1TabopaTopHOi pOOOTH.

3. Pesynmbratu nmocminiB, ski oopmieHi y BuUII TaOIWIb Ta
rpadikis .

4. BucHOBKH 110 poOOTI.



