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MoTHBYBaHHSA, AKTYAJBbHICTD.

Enexrpomaruitie nosie (EMII) € HeBia eéMHOIO CKJIaJI0BOIO (DYHKIIIOHYBAHHS OaraThOX TEXHIYHHUX Ta TEXHOJIOTTYHHUX
cucteM. TyT MOXXKHA BIJ3HAYUTH PI3HOMAHITHI €HEPreTHYHI CHUCTEMH, TEXHOJOTIYHI CUCTEMH 1HAYKLIMHOTO HarpiBy, CUCTEMHU
BukopucTanHs cuiibHUX EMII st o6poOku martepianiB. [ist EMII Ha eeMeHTH KOHCTPYKIIN pO3PI3HIETHCS B 3AJICKHOCTI B1JT
TUMIB iX MaTtepianiB. [Jig eneKTpONpOBIIHUX MaTepiaiB MPEBATIOIYOI0 € CHUJIOBA Jisl Ta TEIUIoBa (HACHIiIOK 3akoHy Jxoyis-
Jlennia). 3MiHU TEIJIOBOTO TOJSl €JIEKTPOIPOBITHOIO TiJla TAKOXK MOXYTh y 3HA4HIA Mipl BIUIMBATH HAa WOro JepopMyBaHHS.
Po3paxynkoBuii anHaniz aedopMyBaHHS HEMOXJIMBO MPOBOJUTH 0€3 MONEpPeIHbOTO aHali3y PpO3MOBCIOKEHHS OCHOBHUX
komroneHTiB EMII ta temmoBoro momnst. CydacHuil miaxia notpedye BUKOPUCTAHHS €UHUX PO3PAXYHKOBUX MOJIENEH, Y paMKax

SAKUX ITPOBOAUTHCA HOCJ'IiI[OBHC pOSB,HSaHH}I BKa3aHHUX 3a1aa4.

MaTteMaTHYHA MOCTAHOBKA.

Konuyenuis 6s6edennsn 6ekmopnozo maznimmnozo A ma cKanapHozo e1eKmpuiHozo @ NOmeHyianie:
B=Vx4;, V-4=0; E=——-Vo. (1)

Jle B,E — BEKTOpPH MArHiTHOi 1HAYKI Ta HAmpy»EHOCTl eNeKTpu4yHOro mojs. Toxai cuctema (QpyHIaMEHTAIBHUX PIBHSHD

MakcBena 13 BUKOPUCTAHHSM MOHATH PO BEKTOPHUM Ta CKaISPHUN MOTEHIIaIN 3BOAUTHCSA 10 ABOX AM(EepeHIIaTbHUX PIBHIHb:
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y=const, w=const, ii=0=>{0dt py 2)

e 7y,u,— €eNeKTpOnpOBIIHICTE Ta Mar"iTHa NPOHUKHICTb Marepiany, J,p,— BEKTOp TyCTUHM CHJIM CIPyMy Ta TyCTHUHA

PO3MOUICHOTO EICKTPUYHOTO 3apsay, &% — BEKTOP IIBUAKOCTI TOYKHM Tia. J[JIs BEKTOPHOIO MAarHIiTHOTO Ta CKaJIIPHOTO
EIEKTPUYHOTO MOTEHITIATIB (DOPMYJITIOIOTHCS TTOYATKOB] Ta TPAHUYHI YMOBH:

A(0)=0; ¢(0)=0. (3)
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A =0; ¢, =0. (4)
o0

VY BuUnNaaKy, KOJIM Ha SIKIMCh TpaHuIll Tija 3amano komnoneHTn EMII, To (y kBa3zicTamioHapHOMY BUTIAJKY) TPAaHWYHI YMOBH JJIS
MOTEHII1aJIIB MAlOTh BUTJIS:
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Jle mo3Hauka I” o3HaYae mpuHANECKHICTD BIANIOBIIHOT BEIMYMHHM JI0 TPAHHMIII Tija.
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Hecmauiouapue poznoecrodofceuuﬂ menJjioeo2co noJjist moarce 6ymu 6U3HAYECHE 3 YyMmoelU cmauionapnocmi HaAcmynHoz2o
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TYT A — TEIUIONPOBIAHICTh MaTepialy; p — FyCTHHA MaTepialy, ¢ — TUTOMa TEIUIOEMHICTD; ¢ — (DYHKIIIS TETJIOBOTO TIOTOKY; O —

KOC]ILIEHT KOHBEKL[IHHOTO TeIooOMiHy; 7, — TemIepaTypa HaBKOJIMLIHBOTO Cepe/loBuIla; A4, ,A,— 00iacTi rpaHulll Tina Ha

%
SAKUX 3aJaHO TETUIOBHM IMOTIK Ta YMOBHM KOHBEKIIIHOTO TETUIOOOMIHY BIiAMOBIAHO, Q — IHTEHCHBHICTh TETUIOBUIIIJICHHS TPHU
posnosciomkenni EMIT; H — BeKTOp HATPYKEHOCTi MArHITHOTO OIS

Komnonenmu HJ[C npu npysxcuomy Oeghpopmysanni (8 ymoeax HeXmy8aHHs G6HECKOM eJ1eKMPUYHO20 NOAA ma Y
8IOCYMHOCMI NOBEPXHEBUX CHPYMIB) MOMCYHb OYymuU GU3HAYEHI 3 YMOBU CHAUIOHAPHOCMI NOMEHUIUHOT eHeplii, AKY

npedcmaeumo mak.
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TyT MU BpaxyBaJId Ail0 €JICKTPOMArHiTHUX CUJ (Ipyra CKjiajoBa), HasBHICTb MOBEPXHEBUX PO3MOAIICHUX CHI (TpETs

CKJIaJI0Ba) Ta HASIBHICTh IPUPOCTY TeMIepaTypu (YeTBEPTa CKIAI0BA).



YuceanbHa peaji3alris.

P03B’s130K BIAIIYKYETHCS 3 BIJMOBIIHUX YMOB cTallioHapHOCTI (yHkiioHamis (6),(7),(8), mpuduoMy, A HECTAIlIOHAPHUX

EMII Ta TerioBoro mosis i yMOBU MMOBHHHI BUKOHYBATHCHh Ha KOKHOMY KPOIIi 32 9acoM — K
8(MAG,))=0; 8(MAG,))=0; 3(MaGE)=0; 8(Temp*)=0; sU=0. (10)
[Ilykani 3MiHHI 3a/1a4i: KOMIIOHEHTH BEKTOPHOTO MArHITHOTO TMOTEHIaTy, TeMIeparypa Ta nepeMimeHHs. Toai yMoBu
CTalllOHAPHOCTI MOTPEOYIOTh PIBHOCTI HYJIFO HACTYITHUX MOX1THUX:
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[Ilo npu3BOAUTH 10 HACTYMHOI CHUCTEMHU aireOpaidyHUX pPIBHSAHb BIJIHOCHO IIYKAHUX 3MIHHUX, SIKY MPEACTABISIEMO Yy

BEKTOPHO-MaTpHUUHINA (Hopmi:
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Matpuiii Ta BEKTOPH-CTOBIIIII, IO BXOSATH JI0 CIIBBiAHOMIECHD (12) BiAITYyKYIOTHCS HACTYITHUM YHHOM:
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JIst pO3B’SI3KY Y Yaci PO3TIISIAEThCA CXeMa, KOTpa Ha KOXXHOMY KpOIli k£ 3a 4acOM MPHU3BOAMTH J0 HACTYITHUX PIBHSIHB
BITHOCHO KOMIIOHEHT BEKTOPHOT'O MAarHITHOTO MOTEHITIATY Ta TEMIIEPATYPH:
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SIK110 BAACTUBOCTI MaTepially 3ajeXarh BiJ] TEMIIEpaTypH, TO Ha KOKHOMY KpOIIl 32 4aCOM BiJI0OYBA€ThCA X KOPEryBaHHS
3a CXeMOI0, MOII0HO0 10 KOPEryBaHHS MarHiTHOT IPOHUKHOCTI.
VY Bunanky BuzHauenHs HJIC npu npyxHO-TIacTHaHOMY JehopMyBaHHI pO3TIIsTHEMO claOKy (opMy piBHSHB pPIBHOBArd,

PO3B’SI30K BIJIIIYKYEMO 3 YMOBH:
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TYT O — BEKTOP BIpTyaJIbHHUX MEPEMIIICHb, SIKUH MTOB’A3aHMH 13 AedOopMaIliiMUA HACTYITHUM YHHOM: O€ = 5 Vou + (VSu) )

Hageneni BapialiiiiHi MOCTaHOBKM BiAMOBIAHKUX 3a/a4 T4 HACTYIHI CUCTEMH JIIHIMHUX anreOpaiyHuX piBHSHb MOXYTh OyTH

BUKOPUCTAHUMH JIJIsl CTBOPEHHSI alTOPUTMIB BiamoBigHo 10 cxeM MCE.



