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BBEJEHHE

BypEoce pasBuTHe COBpeMEHHON TeXHUKM UPeAbABIAET
K MAPENTHHM MaTepuajiau Bce Ooiee mecTrue ¥ guidepen-
uupoBanHHe TpeOoBaHMA, 9TC BHSHBAETCH TeM, YTO,B
rofi uim uEO! CTeNenH BCEe OCASCTH COBPeMEHRO! TexHUKRM
ABAFDTCA NOTPeCHUTENAMH MAPEATHHX MA&Tepuanos, HTH
MaTepuasH HeoOXOIMML NP HSIrOTOBIGBMN SICKTPUYECKHX
MANME ¥ UPHOOPOB] OT CTATOPOB M CeplevuHUkOoB I'UMaNT-
CKUX IumaMoMamuMH # TpamclopMaropoB N0 Mexbualmmx
geranedl B HamCoJee TOURMX i CAOXRHX NpACOpax coOBpe~-
MEeHHO! BOSHHOM TeXHWK M, HUSMEePHTENLRON TeXHARN, PajuO=-
TeXRARY, TeNEMeXAaBURH U T, J.

BamNOCTh MAUHMTHHX MATEPUANOB TAR BeNAKA,
470 nporpece coBpeMennof TeXHUEN HEBOSHORER (es HMX,
Yenexu coBpeMernofi {MSMER NOSBOAMAM COSIATH CoXee
nIA Memee cTPONHYD TeOPeTHAUECKY® KAapPTAHY TMSHUECKO-
ro MexaEnmsMa $eppOMaPRHTHHX ABJenuf B BemecTBe
YCTAHOBUTH CBASH OTMX ABAERMN C BNERTPAUSCEMMA,
ONTHUSCKMMH, Te IAOBHMA M APYr AMH cBOHCTBAMH Tel,

CoBpeMernoe yuer#e O MarmeTHsMe MORHO pasje-
ANTH ¥MA JBe OCHOBHEX PPYNNH: &) HA ATOMEHI MarHe-



TH3M, Hayvapuuii MarEMTHHE CBOMCTBA 3JeMeHTADHHX
YacTHL MATepuM, & TAKKe MArNeTUSM SMeKTPOHHO R
OCONOYKM MBONMPOBAHEHX ATOMOB M MONEKYX, M
B) Ha MarHeTHSM CONBHHX COBOKyNHOcTell aToMOB M
MOJIEKYJN, OCpasyoluX Tela B KOHIEHCHPOBaHNHX dasax
Boxpmuuc TBO ONHTHHX Ja&EHHX NORASHBADT, YTO
MarEnTHHE cBolicTBA $ePPOMATHMTHHX MarTepHaNoOB M MX
CHJABOB CymecTBEHHO 3aBMCAT OT BpeMeHH, OTO OficTo
ATENLCTBO MMEeT BAaEHOE TeOopeTHYeckoe M IPaKTHYECK
SHAUEHME, T8K KAK [IpM TeXHMUECKUX IPHMEHeHHAX
feppoMarHMTHHX MaTepuasoB HMeDT JeNO YacTO C INepe
MeHHHMN TOKaMM, KpoMe TOTo, K OTMM MaTephazam
NPebABII0T TPECOBAHMSA NOCTOMHCTBA MATHUTHHX

cBOJicTB BO BpeMeHu,

BpemernHnue 9fPerTH IO MX XaparTepy meilicTBHMA
MOEHO DasfennTh Ha gsBe uac?n: a) sfbeKTH, KROTOpHE
CBS3&lH C MSMEeNeMMeM CTPYKTYPH pemeTkn deppoMar-
HATHOT'O EKpHUCT2JIa M B ) abderTH, KOTOpHEe He
CBABAHH C MBMeHMeHMeM CTDPYRTYPH BellecTBa (eppoMar-
HUTHOT'O oCpasuna, 9Tm mociexmme "MarHuTHHE™ , a
He CTPYyRTypHHe BpeMmemmue 30PerTH (eppOMarHeTHROP
B CBOD Ouepemb MOTYT GuTh PasCuTh A& UeTHpe I'Pyl-

e
1) BaBmcumMoOCTH MATHHTHON NPOHMIAEMOCTH

OT YacTOTH BHelHero nepeMerHOroc MarsiuTHOTIO noisa,
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Sra saBuCHMOCTH OCYCJNOBJIeH& cyljeC TBOBaHUEM B
deppomarserurax JoMenHO} c¢TpPyRTypoli, B wacTHOeTH,
8Ta B8BUCHMOCTDH OCyCJIOBIeHE& HaluWuueM MakpOCKonuye-
CKNX M MNKEDPOCKONNYECKMX BHXPEBHX TOKOB, BOSKIKap-
mUMX Op¥ Hponeccax HaMarRMUMBAHMSE, OTH TOKN NPUBO-
OAT K TOMYy, YTO B Hpolecce HaMarHMUMBaHNA CKOPOCThH
N3MeHeHNA HaMaTEMUEHHOrO (eppoMarHUTHOrO ofpasua
% CKOpPOCTH MBMENEeHnMA MAI'EUTHOTO IOJA He COBIajapT
BO Bpemer:m, COBIaJieHMe BO BpeMeH) MORHO ORMIATH
TONLKO B TOM CiIyuae, EOrza CKOPOCTEL HSMeHEHMs Mar—
HUTHOT'O NOJA HcuUesaplie Maja.

2) Bpemennne 3fferTw, cBAsaEHNe C anoMaimef
8NeKTPONPOBOLHOCTH, OCyCHOBIEHHOV OCMEHHHM B3aMMO-
meficTBMeM MexELy BHyTPeREMME 7 § BHOIMMMM fﬁﬁ
®rexTpoNaMi B PeppoMarneTHKe .

3) fiB/E HMe MATHUTHOTO IOCTIEJCTBUA, CBA3AN-
HOe C BpeMeHHHM MSMeHeHMeM MarEunTHON CTPYKTYPH
feppomMarseTnxoB, OCyCIOBIeHHNX CBASHD C YHPYTHMH
7 nracTHYECKMMN cBojicTBaMm MaTepuaua,

OCHOBEYK POJb B DasBUTUN yYeHHUE O MarHerus-
Me CHIPaM TPyHH PYCCKUX M COBETCKHX yUCHHX
(Cromeros, Posuar, AzynoB, ApxagseB, Jopbmanm,
Dpenreinb, Jamnay, Kommopcxkmii, Kuxoum, 3aBofickui
H MHOTHe npyrue ).
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Bazmuit pasjen deppoMarmernsma, usyuaommit Kak
pas mponecch HamarsnuuBamusg feppoMarHeTusMma B
[NepeMEeHHHX MOJAX TAK HASiBAaeMasg MarHeTONMHaMUKA,
OHJ COSIAHM M DPasBUT B TPYyIaX PYCCROIO yUeHOTO
ApkajbeBa 1 ero mWKOIH, MarueToIMHaMMKa HA OCHOBE
RJI&cCHUYeckojl KBAHTOBO~MEXBKAUECKOH TeOPHM yCTaHOB-
MuBaeT CBABL MemLy Maramrroft nmpomunaemocThio deppo-
MATHNTHHX MATEPHaNo3 ¥ YacTOPOl HaMArnAuMBapilero

NNepeMesHoOr'c II0JA,

OcuoBuofl sanauelt Eacrosauedl BuccepTaluX ABIAET-
cf galbHellliee yTOUHEHNE TeOopeTHUECROI'O MCCHeJOBAHMA
BABYUCHMOC T#1 MAI'EMTHON NPOHMLAEMOCTN JepPPOMArHeTHKOB
0T YSCTOTH HHENHeTO MATHUTHOIO NOJIA,

Sa mocmensee BpeMA NHOABMIOCh OUeHb MHOI'O
padoT NMOCBANEHHHX TAK HaswBaeMoMy deppoMarHnTHOMY
pPesoHaHCcy B OGJACTH MUKPOBOJHEOBHX PaiuouacToT,
9TOT MUKPOBOJROBNI PeSOHANC OCGYCJIOBIeH ABIcHUEM
COBINAJEHUs YACTOTH BRENHEIrO NepeMerHOI'0 HaMarHnyu-
BapNero noJsa M 97PeKTUBHON COCCTBEHRO! YacTOTH
aNeMEeHTAPHEX HOCMTEeNel MarHMTHOINO MOMEHTA B
deppomarneTnrax, T.e, MAIKUTHHX MOMEHTOB SJeKTPOH-
HHX CIHHOB,

B vacTHOCTH, B 9FO}l padoTe paccMarpaBa®rCsa
cnezyouue BONPOCHS

1)00bsicie e aBOMBJINY, 2 BeNNulHe TaK HasHBae-
moro dakTopa CIeKTPOCKOIRYECKOro pacmennelna0§7 B
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feppoOMarneTURaxX,

2) [ponsBojuTCA yTOUHEMHe KBAHTOBOM (S- /= 0=
MeRE@R MOZedd DeppoMarHeTHBMA,C HelsrD ee NpHMEeHERHUA
E NpoCicmMaM MarseTOLusaMuki,

3) lNonyueHa OUEHKA MOPANKE BEeNXYMEN BpeMeRR
penakcanun cncmens $eppoMaruoNoB, BsamiolefieTEyOmHX
C liepeMer HEM MAPHNTHENM TIONEM,

4) PasBMBAeTCA TePMOINHAMAUGCKAA TROPHA MArHKUT-
HOPO pesoHanc& B TeppoMarreTURaX BOAMSY TOourn Kopn
no merony H,I'.llanounuxoBa, paseuToOro LN NAapaMarHuf-
HOI'O PEeBSOHANCA,

OnuTine GAKTH MOKASHBADT, uTO,leflcTBUTENbHO,
B (eppoMarHUTHEX MeTaliax (axkTop CHeKTPOCKOHUYLCHOrO
pacileniesnnn ;7 % PUPOM&THUTHOTO OTHOUCHMA j7/luon!
PABIHYHNE BEINUNHL, g

Teopery4yeckoe OULACHEHNE, JaHNOEe aMePHKAMCKUMH
ABTOPAMM, NPABOAUT K COOTHOLEHRMD 52-1:43-67’
Onsaxo, ONKT jAaeT, O F 2 Sl
OcnoBHO# sajauveft mameil pacoTu ABASETCSH KaveCTBER-
HOe OObACHeHMe HTOTO ONHTHONO HepaBnemcTRa,

B Bupy Toro, uro B DeppoMerHeTIR2X,NIA
o0bAcHeHu® u¥ cpoficTB,NOBNIMMOMY, BeAynyD POlb Urpaer
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BanMojieficTEM e MexIy BHYTPEHHMMN 1 BHeMHMAMN
8JeKTPOHAMM, ME M NPeNNONORHIAN, YTO nepaaencmso;ﬁ!ng/
MO%EeT OHTH MOHATO,eCHN HONHTATHECA OCBLACHATH
ero Ha ocHOBe yuera ¢ ./ OCMeHHOro BsamMojeiic?BAA
8ro mpejmoNOReHMe M CHIO NOATBEPXEIEHO HAmMM pPacyerTon
( em.§11)

OnmyM ¥8 BaRHHX BOIPOCOB Teopun feppoMarumr-
HOT'O pesOHAHCA ABJAAETCHA BONPOC O WMMpHHE MUKPOBOI-
HOBHX PeBOHAHCHHX JjuMuii, MM oTCA WeTHpe BOSMOEHHX
MexXaHmsMa yUMPeHWH JIMHNI: &) BEYTPHATOMHHE CWIN
OMIONBHOrO THIA, B) BsauMmofelcTBME CIMM CHCTEMH X
KoleGannil pemeTk:M, C) saTyxaume, BHSBanHOe BUXpe-~
BHMM TOKaMM Npu cEuH-appexTe, JX) SaBUCHMOCTH OT
NONpaBOk HAa ammsorponuo, Bonpoc o Bpemennm perakca-
HMM OpM HAIHUMN IUNONb-IMIIONBHOIO B3anuMogmefic TBuA
n BsanuoseitcTBnt JOHOROB ¢ KONECAHMAMYU PeleTER
GHJ pasodpan Axneaepou( 4£): Pesymprarh Axnesepa
NOJNyueHH B OGNAacTy HMSKMX TeMIepaTyp, HO ONHTHHE
Janube N0 $eppOMArHMTHOMY PesOHAHCY HabT IOPAJOK
BeNMUNHN NMPUEH THEMT TONBKO ANA Ciydas BHCOKMX
TeMmepaTyp.
(

IMA CAyuas BHCOKMX TeMIepaTyp., 9Ta Teopus mpel-

Ban-Drex’ /) mpomssen amaiormumuit pacuew

CKRasHBaeT 3aBMCUMOCTH WNMUPUHH JINENA OT TeMIepATypH
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K OTCYTCTBHE CKAUKOOGPAsHOMO HaMeHeHNs MUPHHL
ammull 8 TOuRe KbpH, YTO KaUecTBEHHO COTAacyemcs ¢
onuror, CnHAKO, 89TAa TEOPHA JE2eT HeKOTOPOe KOiHYeCTe
BenHoe PAcXOMJeRAe ¢ ONNTOM,

HaMz ®a oceoBe Teopuu Axyesepa Cuxa BEUHCTe-
M2 mUpUMHE AREKE, OUYVCIOBNEEHAE BRSAMOIelcTBMEM CHC-
TeMh DeppOMATHOHOE ¢ LiEepeMenHunn I0/eM, (es yueTa
paamuone 7C TBRE MeRLy $eppoMariOoHaMu,

B pesyrbTaTe BHUMCTGHHMR NOTYyUReTCH, YTO
NOPANOR BEAMUMHW Wupuua amaumit 2 ~ z0/ <o
SHAUMTENLHO MeH blie ONHTHHX SHAUesMil,

CTegoBeTeNbHO, eCIM He YUNTHBATH BBAMMOZefl-
CTBUS MeRAY CUMNOBHMI 3OTHAMN, TO BAMAHWE NepeMeN=
HOrO VAUBMTEOPO NONH KA YUMpPeHHe JMELR NOYTH He
CRAONBAGTCA,

Haromnen, B jsamuc# pasoTe npcussejeR Takme
TecpMORMBaAMuYecKu pncném BHEPI NN, NOTNOme HHOHR
B deppomarmerike, HaYOuUAMeMCA ONHOBPEMEHHO B
nepeMeHKoM ToNe J NEePUeEINKYIADHOM eMy NOCTOREHOM
gosae, 9T0T pacuer NpHBeN TARKme K . ABHOM 3aBHCH-
MOCTH BpeMeNH pPelaKcanuy CuUB-CHHROBOI0 BSauMOkeld=-
CTBAA OT PEBOHABCHCH YRACTOTH M CAMONPORSBOALHOM
HaMATHAUGHAOCTH .
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Kparroe conepmamnue nHacroimel puccepTammnm
cirenybuee, Pacora pasjelea Ha YeThpe TI&BH I
yeTupHEasuarh naparpados, I'masa 1 - HocBAmeHAa
NSIOKEHMO PAUOT 10 KIACCHYECKOH MAIHeTOJUHAMMKE
B Hel IpUBOJATCH OCHOBEREE pesyibraTH pador praxbe-
Ba f;), Mynay # Hmammua( “'), HOHMBHBOBa( jk<),

Y /A ) ;(,ﬁj"— ¥
Bexxepn( ), Knerexs ¢ © ) g Hoxbiepa ( ).

B aTzux padorex MOKASHBANTCHA, YTO KPNTHYECKAR
yacmora, IpH KOTOPOSt NMPOMCXOLNT pPe3OHAHCHOe ABIE~
Aye B TeppomMarHeTHKe B3&BNUCAT HE TONBKO OT IT&PMOPOB=
CKOY UaCTOTH MNBOTHPOBAHHOTO CINHOBOINO MATHUTHOIO
momeura, #o u or HopMH ofpasia M NOCTOARHON Kpu-
crarrorpafuuecko#t MareuTHON! AHUBOTPONUU,

5 rraBe [1 - paccMarpnpapTCsA O0mMUe OCHOBH
KBRHTOBO-MeXaHUUecKoN Teopunm ¢eppoMarsensMa u
K3aHTOBON MarneTOLMHAMUKH,

B rnase Il - nsaarapnrcs ocHMoBs ( 7_./) oCMeN=-

g
HOT mMoJgesn Boucoscxoro( 2.) 1 jaeTcs ee JanbHeilee

pasBuTHe IAA NPUMEHEMRNHt B BONPOCAX MaTHeTOMMEaMUKM.

B rumase 1V -~ paccuaTpusanTcsd HEKOTOPHE BONPO-
CH KBAHTOBO! MarHeTOLUHAMMUKYM He OCHOBE passBuTOf
B raase I ( S-o/ ) OCGMeRHOW M JeXu M mpu yuerTe
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CINE-OPOUTANLEOrO BaauMoueiicraus, lorasuBaeres,
ur0 ( 5-/) OOMenHOe BsamMojiefcTBHe JaeT BOSMOEROCTD
odincms Hay dosee TOYHO pasaMuUMe MeRNy BeaRuuHON
‘jaKTopa 4 C NEKTPOCKOMMYSCKOro paclenienus u Gaxzo-
pa THPOMATHUTHOTO OTHOLEMHA,

Jlatee BHMACIAGTCA BPeMA PENAKCALMN HA
ocHoBe ksanToBOfl Teopuu, | TAKKE M TEPMOLNHAMAYECKOMN
Teopun, B saxipyenue 8PON PAABM HPABOXUTCA CpaBHew
AMe ¢ ONNTOM. SAKTOUATOTBHAR UACTH PACOTH COZEPENT
BHBOJN X MATEMATHYeCKOe ROCaniemme, B KOMue upuBexeH
COMCOR JnTepaTypH,

Hymepaumn $opuMyx oTnenpHas iis saxuofo
naparpaba, lepsas madpa osmauaer nomep naparpala,
a BrOpas moMep TopMyNw B jamaou Haparpabe.



PnaBa 1

KINACCHYECKAS MATCHETOLMHAMA KA

§ 1., OCmee npe fcTamnenue O f;‘:eppouarue'mane(.l )

Jllonroe epems ojgHOR M3 GOJABMUX Baraliok uBHEM
funo sBieHWe (eppomarse ruama, OcTaBanoch HENOHATHHM,
nouemMy B HEROTODHX MeTenyax M ChnjaBax MOryr BOBHMKATD
TaKie MOEHHE MaTHUTHHE CHIH, BoJbIUM NPOTI'pECCOM B TEO~
pu¥ jeppomMarHerusma gsuiuch pasors Croserosa, Posunra
u Be#ica, xoTopue B ¢BONX (OPMENbHHX TEPMOJAMHAMUUECKUX
¥ DACKT POLVHEMAUECKUX TEOPUSX NPEBUABHO CHOpPMyAUpOBa~
JA¥ OCHOBHHE NpoGAeMH (jeppoMarHe TusMa, TpeOybmue Teope-
TUUECKOT0 paspemeHus, [0 »THX pador OHNO HEACHO He
TONBKO K&K OOLACHUTH (EPPOMATHETH3M, HO ¥ uTO OOBACHATH
¥ HeM, DHJIO OTUETAMBO YCT&HOBIEHO, UTO XapPAKTEpPHHM
CBO/CTBOM JEppPOMETHETHKOB, OTIMUANMUM WX OT JIpPyrux Tei,
AAAETCH HaNWuue B HUX TaK HasHBaeMO! camMonpOM3BOJBHOM
HaMarHNUGHHOCTH, He BSaBUCHIEH OT BHENHEro M&rHUTHOI'O
noas. OnHako, NMpUpoOjAa TeX CHI, KOTOpHE OoCyciaapauBaoT
HaJAUKe CAaMOITpPOMS8BO/bHOY HAMATHMUEHHOCTH BHaU&LE OCT&-

Bagach HeoGhacHuMo . [lpuxosunock BBOAUTH (OpMaibHOE



