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UyTnuBmMn enemeHT nNCeBAOCMIH-BEHTUMNBHOIO TUMY CEHCOPHOTO  MPUCTPOKD  Mae  BUMsA4
napaneneninega, WO CKNagaeTbCA 3 NigknagkM Ta MOCMIAOBHO PO3TALIOBAHWX: Lapy HUXHbLOI
MarHiTOXXOPCTKOI MMiBKW, NPOLUAPKY HEMarHiTHOI MniBKM, LwWapy MarHiToM’sikoi nniBkM Ta wwapy
BEPXHBbOI MarHiTOXXOpCTKOI MniBkM. Mk WwapoM MarHiToM’skoi MAiBKM Ta LWapoM BepXHbOI
MarHiTOXXOPCTKOI MMiBKM pO3TallOBaHW OOOATKOBMI APYrMA HemarHiTHui npowapok. lMpu ubomy
nigknagka BUKOHaHa 3 NOMipoBaHOro Ckrna TOBLUMHOK 2 MM, HWXHIN | BEPXHIN LWapu MarHiTOXXOpCTKOT
nniskn 3 Co 25 HM, NepLwnin Ta Apyrui HeMarHiTHi npowiapku 3 nriskn Cu 5 HM, MarHiToM’sikuia wap 3
nniskn Feo,sNios 25 HM.
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KopucHa mogenb, WO NPONOHYETLCS, HAaNeXnTb A0 TEXHIYHOI ranysi cydacHOI CEHCOPHOI TEXHIKM
Ta iHdOopMaLUiMHUX MPUCTPOIB | MpuM3HaAyYeHa [Ans BUFOTOBMEHHS YYTNMBUX €MeMEHTIB [aTyukiB
MarHiTHOro Nons Ta cepefoBuLLia Anga 3anucy iHpopmadii.

Po3BMTOK Cy4acHOI HaHOENEeKTPOHIKA Ta CRIHTPOHIKM MNOB'A3aHUM i3 ycnixamu TexHonoril
BMPOOHMLTBA HOBUX (PyHKLiOHaNbHMX MaTepianiB i hOpMyBaHHSIM Ha X OCHOBi CEHCOpIB Pi3HOro
YHKUIOHANBHOrO NPU3HAYEHHH, Pi3HUX TUMIB EMNeKTPOHHOI naMm'aTi Ta iHWWX npucTpoiB. [[Ons
3aJ0BOMIEHHST MOCTIMHO 3pOCTalyux NoTped CcyyacHOi TEXHiKM MOTPiBHI NpMCTPOI 3 NOKpalleHUMU
eKkcnnyatauiiHumn xapaktepuctukamum [1-3]. Cepen OCHOBHMX BMMOF [O CYYaCHWUX €ENEKTPOHHUX
NPUCTPOIB MOXHa Bi43HAYMTK: MiHIATIOPHICTb, MEXaHi4HY MilHICTb, 4YacoBy Ta TemnepaTtypHy
cTabinbHicTb, 6araTodyHKLiOHANbHICTb, MPOCTOTY Y 3aCTOCYBaHHI, MiHIMaribHe eHeprocrnoXnBaHHs [4,
5].

Y 1991 poui [LieHi pasom i3 cniBaBTopamu [6] Oyno 3anpornoOHOBAHO HOBUW TUM YYTIMBUX
eneMeHTIiB y BUrnaai 0aratowapoBux HaHOCTPYKTYP ("CMiHOBMI BEHTUNL"), sIKi XapaKTepu3ylTbCs
BIJHOCHO BMCOKUMMW 3HAYEHHAMW MarHiTOPEe3nCTUBHOrO eeKkTy i YYTNMBOCTI B Marnux MarHiTHuX
nonsax. Y CTpykTypi "CRiHOBMI BEHTUNL", Tak camo K i y BGaratolapoBux nepioguyHnx CTPYKTypax,
ONa  OTpMMaHHA edekTy riraHTCbKOro MarHiToonopy HeobxigHa 3MiHa MarHiTHOI KoHdirypauii
cuctemun. OcobnueicTb "CniHOBOro BeHTMNA" nondrae B TOMY, WO AN OTPUMaHHA noTpibHOI
KOHQpirypauii HamarHiyeHoCcTen BUKOPUCTOBYETLCA HE OOMIHHA B3aemMoAid, a sBvLe 0OMIHHOrO 3CyBY,
LLO BUHMKAE Ha Mexi bepomarHeTuk (F)/aHTudepomarHeTuk (AF). HannpocTiwwni "cniHoBmn BeHTUNb"
ckrnagaeTeca i3 gBox depomarHiTHMx wapis (F), posgineHux HemarHiTHUM npowapkom (FN)
HaHeceHunx Ha nigknagky (IM). Ha dir. 1-3 cxemaTM4yHO nokasaHa CTPYKTypa TPbOX OCHOBHUX TUMIB
CMNiHOBUX BeHTUNIB: pir. 1 - 3 BEpPXHIM po3TallyBaHHAM aHTUdepoMarHeTuka; ir. 2 - 3 HWKHIM
po3TallyBaHHSAM aHTUdepoMarHeTuka; dir. 3 - noaBinHUN abo CUMEeTPUYHMIA "CniHOBUIA BEHTUNL" [7]

HamarHiyeHicTb OAHOro depomarHiTHoro wapy niHiHroBaHa cycigHim Lwapom
aHTUdepomarHeTvka, Togi K BEKTOpP HaMarHideHOCTi APYroro Liapy 3MIHIE CBil Hanpsm nig Aieto
NPUKNaaeHoro 30BHIWHBOro MarHiTHoro nonsi. Ockinbkn B3aeMoAiss MK dhepomarHiTHAMK Luapamu
AyXe Mana, TO 3MiHa KOHQirypauii HamarHiyeHocTeln i3 depomMarHiTHoro Ha aHTudepoMarHiTHUN
BibyBaeTbCA B Manux nonsx, o 3abesnevye BUCOKY MarHiTopesmcTUBHY YyTNMBICTb CUCTEMMU.

ICHytOTb TakoX pi3Hi Mmogudikauii "cniH-BeHTUNBHUX" cTpykTYp. Ocobnueuin iHTEPEC 3 TOYKK 30pYy
NPUKNagHOro BUKOPUCTAHHSA BUKNMKAKOTb TaK 3BaHi "MceBao CMiH-BEHTUNBHI" CTPYKTYpu. Po3rnsaHemo
0cobnMBOCTI TakMx CTPYKTYp Ha npuknagi Tpuwaposoi nniBkn Co/Cu/NisoFezo, B skih NigsoFezo
MarHitoMm'sikuin wap, a Co - MarHiTOXXOPCTKUIA. Y Takill CTPYKTYpi 3aMiCTb 3aKpinneHoro 3a 4oNoMOoro
aHTuepomarHeTmka MarHiTHOro  wapy, BWKOPUCTOBYETbCA  MarHiToxopctkmin  wap  Co.
HamarHiyeHictb NisoFe2o Mo)Ha nerko 3miHoBaTK 3a JOMOMOro cnabkoro 30BHILLHBOrO MarHiTHOro
nond, He 3MIHIOYM NPU LbOMY HanpsaM HamarHiyeHocTi MarHitoxopctkoro wapy [9-12]. Otxe,
OCHOBHI (OYHKLUT "NceBao CniH-BEHTUNBbHUX CTPYKTYP" aHanoriyHi "cniHoBUM BEHTUNSAM".

OnucaHi BuWe CTPYKTypM MawTb psg  HeponikiB. [Mo-nepwe, HamarHiyeHiCTb  OAHOro
depomarHiTHOro Lapy mniHiHroBaHa CyCigHiM LWapoM aHTudepomarHeTuka, Lo BMMarae BUCOKOI
AKOCTi iHTepdency (Mexi moainy) i, 9k Hacnigok, CknagHux Ta AOPOrMx MeToauk oTpumaHHs. Mo-
apyre, ans 3abesneyeHHs MakcumanbHOi aMnniTyam edekTy riraHTcbkoro marHitoonopy (FMO) (Ha
piBHi 2-5 %) ToBWMHa HemarHiTHoro npowapky cknagae 0,8<dn<3 HM, a marHiTHuX wapis 0,4<dr<3
HM. [py TakmMx TOBLUMHAX LIApPIB YYTNMBI ereMeHTn NpunagoBux CTPYKTYp MarTb HU3bKY YacoBy Ta
TemnepaTtypHy cTabinbHiCTb. HaBiTb Mpu He3HayHOMYy nNiABULLEHHI TemnepaTypu BiabyBaeTbcs
NOPYLLUEHHSA CTPYKTYPHOI CYUiNbHOCTI WapiB (BUHWKaOTb MarHiTHi "MicTku" MK depomarHiTHumm
Wwapamu), Wo Npu3BOAUTL OO0 PYWHYBaHHSA aHTMUNapanerbHOro BnopsiiKyBaHHA HamarHiyeHocTten y
CyCigHiX wWwapax i, 9K Hacnigok, A0 3HUKHEHHSI CMiH-3aneXHOro Po3CiloBaHHS €ernekTpoHiB (edekTy
'MO). Takum YMHOM, ONTUMArbHI TOBLUMHM MArHiTHMX i HEMarHiTHUX Wapis obmexeHi [8].

Hanbinbw 6nmn3bkuM 3a TEXHIYHOK CYTTHO, SKUA MPUUAHATUI 3a MpPOTOTUM, € (OYHKLiOHANbHUN
MeTaneBUn enemMeHT THY4YKOl EFNeKTPOHIKM cniiH-knanaHHoro Tuny [13], dkui, no cBOIN CyTi, €
YYTIIMBUM €FIEMEHTOM MCEBAO0 CMiH-BEHTUNBHOIMO TUMY CEHCOPHOro NPUCTPOID, KU pearnizoBaHun y
BUMMSAi napaneneninega i3 GaratowapoBoi MeTaneBoi MMiBKW, WO CKMA4AeTbCs 3 MarHiTHUX i
HEeMarHiTHUX wWapiBe MeTaniB, Ha AienekTpuyHin nigknagui. baraTowapoBa MeTanesa nniBka
copmoBaHa 3 Lwapy HWKHbOI MarHiTOXXOPCTKOI MAiBKX, NPOLUAPKY HEMAarHiTHOI NniBKM BMKOHAHOI 3
Cu, wapy marHitoM'skoi nniBkW, BWKOHaHOI Yy Burnsai mynetuwapy [Co/Culn Ta wapy BepxHbOI
MarHiTOXXOPCTKOT NAiBKMN.

Heponikom 3a3HavyeHMX CTPYKTYP CRiH-BEHTUMbHOrO TUMY € TEeXHOMoriyHa CcKnagHicTb iX
OTPVMMaHHS Ta HM3bKa TeMnepaTypHa CTabiNbHICTb.

Tak y 3ragaHux CTPyKTypax HeobOXigHO 3abe3neynTn HasiBHICTb OOMIHHOI B3aemofii Mix
MarHiTHAMKM Wwapamu. Ons uboro noTPiOHO BMKOPMUCTOBYBATU CKNagHi Ta AOPOri TexHororii Ans
OTPUMAaHHS LWapiB 3 MiHIMaNbHUMK LLOPCTKOCTAMM Ta TOBLUUMHAMU HEMarHiTH1X npotuapkis 0,8-1,2 Hwm.
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CTpyKTypy 3 TakMMy TOBLUMHAMM MatoTb BY3bKWI iHTEpBan poboumnx TemnepaTyp. HaBiTb He3HauHe
nigeuweHHa Temnepatypu (0o 400 K) npu3BoanTb A0 MOPYLUEHHSA LiNiCHOCTI HEMAarHiTHOro Liapy,
TOOTO iCHyBaHHs MarHiTHMX "MICTKIB" Mk depomarHiTHUMK  LapamMm MOXe  3pyriHyBaTu
aHTunapaneneHe BNOpsAKyBaHHS HamMarHiYeHOCTEN Y CYCiaHiX wapax i npuBeae A0 3HUKHEHHS CriH-
3anexHoro poscitoBaHHsA enekTpoHis (edekty TMO).

B ocHoBy KopucHOI Mopeni nmocTaBneHa 3agadva 3 NiABMLLEHHS TemnepaTypHOi cTabinbHOCTI Ta
posLLmMpeHHs iHTepBany pobounx Temnepatyp go 100-600 K.

lMocTaBneHa 3agjava BUPILYETLCA TUM, O YYTNAMBUA €NIEMEHT MCEeBAO CMiH-BEHTUIBHOIO TUMny
CEHCOPHOro MPUCTPOlD, SIKMA Mae BUIMA4 napaneneninega, WO cknagaeTbCa 3 nigknagku Ta
NoCcnigOBHO PO3TaLlOBaHUX LIAPIB: LWap HWXHLOI MarHiTOXXOPCTKOI MAiBKW, MPOLIAPOK HeMarHiTHol
NMiBKKY, LWap MarHiToM'akoi NniBKM Ta Wwap BEPXHbOI MarHiTOXXOPCTKOI MNiBKK, 3rigHO KOPUCHOT Moaeni,
MK LIAPOM MarHiTOM'sIKOi MAiBKM Ta WapoM BEPXHbOI MAarHiTOXXOPCTKOI MAiBKM pO3TalloBaHU
000aTKOBUN OPYrviA HEMAarHiTHUI NPOLLIApoK, NPU LUbOMY Nigknagka BMKOHaHa 3 MOSfipoOBaHOro ckna
TOBLUMHOK 2 MM, HWXHIN | BEPXHi/ Wwap marHiToxxopcTtkol nniBkn 3 Co 25 HM, nepwwuin Ta gpyrun
HeMarHiTHi npowapku 3 nniskM Cu 5 HM, Wap marHitom'sakoil 3 nniskn FeosNios 25 HM.

3aBasiku TOMy, WO B YYTNMBOMY eNeMeHTi NCeBAOCNIH-BEHTUIBHOrO TUMY CEHCOPHOro NMPUCTPOHD
ABa HeMarHiTHi wapu 3abesnevyloTb He3anexHe nepemMarHidyBaHHs MarHiTOM'akoro Lapy Moxnumea
3MiHa MarHiTHOI  KoHdpirypauii  cTpyktypu. [licns y3aranbHeHHs pes3ynbTaTtiB  AOCNiMKEHb
MarHiTope3ncTMBHOro edekty B TpULIApPOBMX NIiBKax B ymMOBax BMMMBY TemnepaTtypu (iHTepsan
TepmobpoOku, TemnepaTtypa nigknagku, Temnepatypa BUMIPIOBAHHS) Ta MarHiTHOro nonst Gynu
BMOpaHi sk MarHiToxopcTki wapn - Co (dr1=25 HM), mMarHiTom'sikui wap - cnnae FeosNios Ta sk
HeMarHiTHU/A npowapok - Cu (dn=5 Hm). Takun BUbip MeTanie 3abe3neyye 3anpoOnNOHOBaHIN CTPYKTYpI
ABi OCHOBHI NepeBaru: BUCOKa YyTNmMBICTb HaBIiTb 40 HE3HAYHUX 3MiH 30BHILUHBLOIO MarHiTHOro Nons Ta
BMCOKa TepMocCTabinbHicTb. Tak, BigCyTHICTb 0OMIHHOI B3aEMOAii MiXK MarHiTHUMM LlapamMmn O03BOJISIE
nepemarHiyyBatv MarHiToM'skuin wap (3miHIOBaTU MarHiTHY KOHdirypauito 4yTnMBOro enemeHTta) B
nondax oo 3 mTn. 36inbLweHHA TOBLMHN NpoLlapkiB Migi 40 5 HM Ta pepomarHiTHMx wapiB Feo,sNio s
Ao 20 HM [03BOMSE TakOX MNiOBMWWUTM TemnepaTypy TepMomarHiTHoi obpobkn go 550 K 3i
36epexeHHs M iHAMBIAYanbHOCTI BCiX LWapiB.

CyTb 3anponoHOBaHOI KOPUCHOT MOAEMi MOSICHIOETBCS CXeMaMu, A€ HAaBEAEHO Ha:

gir. 1 cxematudyHe 300pakeHHs  "CniHOBMX BEHTMMIB" 3 BEpxHiM  po3TallyBaHHSM
aHTUdEepPOMarHeT1Ka;

gir. 2 - cxemaTnyHe 300pakeHHst "CMiIHOBMX BEHTWUNIB" 3 HWKHIM  pO3TallyBaHHAM
aHTUdEPOMarHeT1Ka;

doir. 3 - cxemaTuyHe 300paxxeHHs CUMETPUYHOTO "CniHOBOro BEHTUNSA";

Qir. 4 - cxemaTnyHe 300paXeHHST PYHKLLIOHANBHOIO eNeMeHTa "NceBao CNiH-BEHTUIBbHOIO" TUMy;

dir. 5 - 3anexHicTb BenuunHu marHitoonopy (MO) Big iHAYKUIT 30BHILLHBOrO MarHiTHOro nons Ang
nniekoBux  cTpyktyp  Co(25)/Cu(5)/FeosNios(25)/Cu(5)/Co(25)/TT B  MNO3QOBXHIK  reomeTpii
BUMIipIOBaHHS;

gir. 6 - yacTMHHa 3anexHicTb BenuumHu MO Big iHOYKUiT 30BHILIHBOrO MarHiTHOro nons Ans
nniekoBux  cTpyktyp  Co(25)/Cu(5)/FeosNios(25)/Cu(5)/Co(25)/TT B  NO3QOBXHIK  reomeTpii
BUMIipIOBaHHS.

KOHCTPYKTUBHO (PyHKLiOHANbHWUI eneMeHT CniH-BEHTUMbHOro Tuny (dir. 4) cknagaetbecs 3 TOHKOT
MeTaneBoi GaraTowapoBoi MMiBKM y BUMAA4i napaneneninega HacTtynHoi 6ygoBu: 1 - nigknagka
nonipoBaHe CKMNo TOBLUUHOW 2 MM; 2 - nfiBka Co (25 HM) - MarHiTOXXOPCTKUIA LWIap HaMarHiyeHicTio Mi;
3 - nniska Cu (5 HM) - Nepwnin HeMarHiTHUN Npowapok; 4 - nniska FeosNios (25 HM) - MarHiTom'sakuin
Lap HamarHideHicTio Mz; 5 - nniska Cu (5 HM) - pyrnii HemarHiTHMI NpoLlapok, 6 - nnieka Co (25 Hm)
- OPYrMn MarHiTOXXOPCTKUIA LLap HaMmarHideHicTio Ma.

®yHKUiOHaNbHICTE Takol CTPYKTypu 3abesneyyeTbcs MigibpaHMMM XxapakTepHUMW MarHiTHUMu
XapakTepucTMkamu, TOBLUMHAMKU OKpeMuxX LiapiB Ta pexunmamu ix Tepmoobpobku. Lle obymosnioe
YYTNMBICTb €NEKTPUYHOrO OMnopy (PyHKUIOHaNbHOrO enemMeHTa A0 OpieHTauii Ta BenuyuHu iHOyKuil
30BHILUHBOrO MarHiTHOro NOMs Ta MOro BUCOKY TEPMIiYHY CTabinbHiCTb.

[na dopmyBaHHA yHKLUIOHANBHOMO enieMeHTa "nceBao CniH-BEHTUSTbHOMO" TUMY BUKOPUCTOBYIOTH
eneKkTpoHHo-npomeHeBui (ans wapis Co T1a FeosNios) Ta TepmopesuctuBHui (ans wapis Cu) metogu
BMnapyBaHHA. KoHaeHcalis wapiB 34iNCHIOETLCA Ha AienekTpUYHY NigKnagky y BakyyMHiN yCTaHOBL
Tvny BYI-5M (Tuck 3anuwkoBoi atmocdepu p=10-3-104 MMa). LBuakicTe ocagkeHHs cTaHOBWMA
w=0,5-1 Hm/c. KoHTponb ¢a3oBoro cknagy Ta CTPYKTYpu 3paskiB MpoBOAATb i3 BUKOPUCTaAHHAM
enekTpoHHoro Mmikpockona [MEM-125K. ToBlWMWHY OKpemMux LIapiB KOHTPOMOWTb 3a [OOMOMOrow
KBapLOBOro pe3oHaTopa B npoueci koHAeHcauii. [Ona 3abe3neyvyeHHs TepMidHOI cTabinbHOCTI
di3YHUX BNACTMBOCTEW 3pas3ky BiaManiolTb B yMOBaX HaOBMCOKOro 6e3MacnsiHoro Bakyymy Mpu
TemnepaTtypi Te = 550 K.
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JocnigkeHHA riraHTCbKOro MarHiToonopy 3anpornoHOBaHMX efleMeHTIB MPOBOASATb B yMOBaX
HaaBMCOKOro 6e3macnsiHoro Bakyymy npw KiMHaTHIn TemnepaTtypi y NOCTINHOMY MarHiTHoMy noni o
200 mTn. Y npoueci BUMIpIOBaHHS BEKTOP FYCTUHW CTPYMYy HanpaBnsiioTb NapanenbHO MNIIOLUMHI
3paska, a BUMIpPIOBAHHS MarHiToonopy 34iNCHIOBANocs y ABOX FeoOMeTpiax - MNO3J0BXHIN (NiHii
MarHiTHOI iHAYKUiT HanpasneHi B34OBX HanpsMy BeKTopa ryCTUHW CTpyMy) Ta nonepedHiv (niHit
MarHiTHOT iHAYKUIT HanpaBneHi NnepneHanKynNApHO HanpsMy BEKTOpa ryCTUHU CTPyMYy).

BenvunHa riraHTCbKOro MarHiToonopy Bu3HavaeTbCs 3a cniBBigHOWweHHaM: & = AR/Rar=(Rp-
Rar)/Rap,

Ae Rp i Rap - onip 3pa3ka npu napanenbHin Ta aHTMnapanenbHin KoHoirypauil HamarHiyeHocTten
MarHiTOM'sikoro Ta MarHiTOXXOPCTKMX LiapiB. 3a OTpMMaHMM MakcMmarnbHMM 3HaveHHsm [TMO
po3paxoByBanacs YyTnuBICTb 3pas3kiB 40 MarHiTHOro nomns 3a opmysio:

Se=|TMOmax/AB|,

Ae NMOmax - aMnAiTygHe 3HAYEHHS MarHiToonopy;

AB - 3MiHa mMarHiTHOI iHAYKUii Big nons HacudeHHs Bs 0o nonst po3marHivyBaHHs.

Ha oir. 5, 6 HaBegeHo 3anexHicTe BennuuHu MO Bifg iHAYKLIT 30BHILLHBOrO MarHiTHOro Nons aAng
nniskoBux cTpykTyp Co/Cu/FeosNios/Cu/Co/l[1 B no3goBxHin reomeTpii BuMiptoBaHHSA. [lonboBi
3anexHOoCTi MarHitoonopy (dir. 5) B MarHiTHUX Nonsix i3 MakcumanbsHo iHAykuieto o 200 mTn marTb
i30TPOMHWIA XapakTep (peani3yeTbCa CriH-3anexHe po3CitoBaHHS ENEKTPOHIB).

Y BuNagKy, KONM 4acTMHa MarHiTOPEe3WCTMBHOI MEeTni, BMMIpsAHa B MOMSX, MEHWWX 3a none
nepemarHiyyBaHHs MarHiTOXXOpCTKOro wapy (BumipsHa B pgianas3oHi nonie 0 go 3 mTn (gir. 6)
3anexHicte MO Big iHOYKUiT MarHiTHoro nonsi Mae npakTU4YHO OesricTepesncHUIA XapakTep, Wo €
HacnigkoM B3aemofii MarHiTOXXOPCTKOrO Ta MarHiTOM'sKoro LapiB 4epes3 HeMarHiTHi npoLuapku.
BenuumHa i30TponHOro MarHiToonopy npu LboMy CyTTEBO He Biapi3HseTbes Big MO y BMnagKy NoBHOI
neTni MarHiTOpe3ncTMBHOrO ricTepe3uncy i cknagae BenuunHy 1-1,5 %. Lle 3abe3nevye 4ytnmsicTb 0
MarHiTHoro nons Ha pisHi 80-90 %/Tn.

[pyroto nepeBarol 3anpornoHOBAHOrO YyTNMBOro erieMeHTa € 30inblueHHA TemnepaTypHol
cTabinbHOCTI. 36inbLUeHHs KiNbKOCTi iHTepdenciB NPn3BoaANTb i 4O HE3HAYHOIO 36iMbLUEHHS BEMUYNHU
isotponHoro MO. Lle pae moxnuBicTb 36inbliyBaTV TOBLUUHY HeMarHiTHMX npowapkis go 10 HM
36epiraoum amnaiTygy MarHiTopesucTnsHoro edpekty 6nmasko 1 %. 36inbleHHS TOBLUMHM NPOLLapKiB
OO3BOMSE TaKOX NiABMLMTM TemnepaTypy TepmoMarHiTHoi obpobku go 550 K 3i 36epexeHHaM
iHOMBIAyanbHOCTI BCiX LIapiB, WO AO3BOSSE PO3LIMPUTK | Aiana3oH pobounx TemnepaTtyp BianoBigHMX
erneMeHTIB.

Takum 4MHOM, BCEe BMLLECKA3aHe roBOpUTb NPO Te, WO 3anporoHoBaHi NoABinHI "nceBgocniH-
BEHTUIbHI CTPYKTYPU", MOXYTb OYTU BUKOPWUCTaHI AMNsl BUTOTOBMEHHSA YYTNMBUX €NEMEHTIB AaTUuKiB
MarHiTHOro nNons Ta cepefoBuLLa Ang 3anucy iHpopmadii.
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®OPMYJIA KOPUCHOI MOLENI

YyTnvBuiA enemeHT NCeBAOCMiIH-BEHTUBHOIO TWUMY CEHCOPHOrO MPUCTPOD, SKMW Mae BWUrMsg
napaneneninega, WO CKNajaeTbCA 3 MiAKMAagKM Ta MOCMIAOBHO pPO3TALUOBAHMX: LWAPY HWXKHBbOI
MarHiTOXXOPCTKOI MAiBKW1, NPOLUAPKY HEMArHiTHOT NAiBKKY, APy MarHiTOM'sKol NAiBKK Ta Wwapy BEPXHbOI
MarHiTOXXOPCTKOI NSIiBKW, SIKUA BiApPi3HAETLCA TUM, WO MK LLAPOM MarHiTOM'sKoi NAiBk/ Ta Lapom
BEPXHbOI MarHiTOXOPCTKOI MMiBKM PO3TalIOBaHWN AOAATKOBUA APYrM HEMAarHiTHUN MpOLLapoK, Mpu
UbOMY MigKknagka BUKOHaHa 3 MOMIPOBAHOrO CKra TOBLUMHOK 2 MM, HWXKHIA i BEPXHIn Lwapwu
MarHiToxopcTkoi nniekn 3 Co 25 HM, nepwuin Ta Apyrvm HeMarHiTHi npowapku 3 nniskn Cu 5 Hm,
MarHiToM'sikuin wap 3 nniekn Feo,sNios 25 HM.
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