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llpemicaoBue

Mlpu Komurere HayuHo-TexHuueckoli repmunonoruu AH CCCP Gunm cdop-
MMpPOBaHH IIOZ OChHMM HayuHHM DyKOBOLCTBOM axanmemika A.C.BopoBuKa-—
PoMaHOBa — IBe HAyYHHE KOMUCCHY MO YIIOPAHLOYEHHI0 TEPMIHOJIOIME MO (-
31Ke MarHeTusMa \Ipexcexarendr A.B.BenseB; u MarHUTHHM MaTepuanam
(mpencenareas ®.B.JucoBckuii). B 1986 romy Ty KOMACCHM IPUCTY DM K
padoTe. AKTMBIOEe yuacTiie B paGoTe KOMUCCHM HA MCXONHQM YTale IpHHA-
s ®.B.Jmcoseruli, J.li.AHToHOB, A.B.Bemses, P.3.Jlesutun, B.E.Haiiu,
A.C.Epmonenxo, P.ii.Qapstuunosa, M.BYerrmd, B.J.Huxonaes, B.[.Cokonos,
J.A.3aBayckuii, H,H.[Moranos, B.B.Cocuut u mp. Or KHIT yuacrue B pado-
re xommccuit mpuumai U.Z.Oxuros. Ha 3acemanmax KoMuccuii IpencTabiieH-
HHIl TepMUHOJOTHYECKH MaTepHan \CAOBHMK, OIpENeJeHUS TeDMUHOB) G
OGCYXUEH 41 OLIO NPMHATO DelleHNe O CO3Ialuy COBMECTHOTO IIPOEKTa IBYX
COOPHMKOB ¥ BHIJCKE B IajbHeillleM OGHeIMHEHHOT0 COODHMKA IO TepPMUHO—
qoruy (QUSNKM MaTHeTM3Ma ¥ MATHUTHHM MarepnanaMm. IBa wieHa KOMUCCIDI
®.B.JucoBckuil u Ji.JI.AHTOHOB BHIIOJIHMJK OTPOMHY® PaGoTy IO OCHCIUHE—
HIO 3TUX IBYX CCOPHMKOB B OIHH,PENAKTUPOBAHMN ¥ B HEKCTODHx CJyYasX
[0 W3MEHEHUN ONpeleJeHuil TepMIHOB, & Takxe IO NepepaclpelesieHuo Tep—
MIHOB IIO paszesaM.

Ilocne pejaKTHpOBAHMA NpENJoNeHUil BApUAHT NpoeKTa G NOBTOPHO
ofcyxnzen Ha OGLENUHEHHIOM 3acemaHiy LBYX KOMUCCMIt ¥ 4aCTHYHO HCIpaB-
JEH.

CoBMeCTIIOR paCCHMOTPEHIle TEPMIHOJOTMM IO (fM3uKe MarHeTusMma U
MATHHTHUM MaTepHasiaM IPLBOLHUT K yCTpaHeHHH MHOIOUMCJElHLX IOBTOpe-
HILi OCUJLI TepPMUHOB.

¢ X

Komurer HayuHo-TexHuueckoli repmunonorus AH CCCP odpataetes
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KO BCEM OpraHM3alyfaM ¥ OTHe/bHHM JHlaM, 3aMHTepeCOBaHHHM B YIIO-

DPANOYEHNM TEPMUHOJOTMM C NPOCBCOE PACCMOTPETH NpelJaraeMuli [IPOEKT
7 TpUCJATh CBOM 3aMedaHuA, NOUOJHEHMA M NPeIJOXEHMA.

C ydeToM mOJyvE:HHX OT3HBOB TEePMIHOJOIUA OyneT mopadoTaHa,
U3LaHa i PeKOMEHIOBaHa IJA IpMMEHeHUS B HayuHO-TeXHMYecKo#t JmTe-
paType, y4eGHOM IIpollecce M TeXHMIeCKO!l NOKyMeHTalmM.

Or3uBu KomuTeT mpocuT HanpasadATh no ampecy: I1I7049, Mocksa
B+49, Maponosckuit nep., 26, KHIT AH CCCP, K CpOKy, yKa3aHHOMy B
COIIPOBOINMTEJNBHOM IHICEME.

X

Huxe maioTcs NOSACHEHMA K TEKCTY U oPopMIEHMIO ITyGJMKYeMOit
TepPMIHOJOTHH ,

B nepBoit KOJIOHKE yKa3aHH HOMepa TEPMIHOB.

Bo BTOpOil - moOMeleHH TEPMMHH, PEKOMEHLYEMHE IJIA OIpELeJd-
eMex HOHATHI, OHM pacnojoXeHH B CHCTEMATUYECKOM IOpANKe — B
COOTBETCTBMM C NPUHATOX B NaHHOK padoTe cucTemaTukol um xaaccu-
(mxaime#t moHATHH. Kak npaBuno, I8 KawOTO NOHATUA fpelnjaraeTcs
OIMH OCHOBHOH TepmmH, OmHAKO B OTHENBHHX CJAydasX HapaBHe C OCHOB—
HHM TEDMUHOM INpemJaTaloTCA NapaJulellbHHE.

llHorma peKOMeHIYeMH! napajulelbHHI TepMMH ABAAETCA KpaTKOil
(OpMOil OCHOBHOI'O ¥ He COLEPXMT IIO CPABHEHMI C HMM HOBHX 9JIeMeH-
0B, [IpuMeHeHue KpaTkmx QOpM Lejlecoo6pasHO JMUB B Clyuae, ecim
FCKJIOYEHa BO3MOXHOCTE MX HEBCPHOTO TOJKOBaHUA.

B TpeThell KOJOHKEe HaHH ONpemesieHus MOHATH. B 3aBUCHMOCTH
OT xapaKTepa N3JOXeHMA QPOPMyJMPOBKA ONIDPENENEHWUA MOXET U3MEHATHCH,
ONHAKO IPY 3TOM HE LOJKHH HapymaThCA I'DAHULN [OHAYUA.
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HexoTopHe OmnpenesieHNA CHACKEHH NMPAMEYAHMAMA, KOTODHE MMEWT
XapaKTep IOSCHEHW# MM YKasSHBAWT Ha BO3MOKHOCTEH NOCTPOEHHA X

NpAMEeHEeHUsT HEKOTODHX TEepMMHOB.
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I. Ocume noHaATEA

MarseTusm

MaruuTHOE mOJEe

MarHuTHHII MOMEHT

BexTop MarHuTHOM
VHIY KU

Bekrop MHIyKUMK

MATHUTHOT'O NOJAA

CoBOKyIHOCTE ABJEHU, ompenei-
€MHX HCEBROBEKTODHHM CHJIOBHM B3&yMO-
IeficTBMEM MEXLY 2JE€KTPUYeCK! 38pAXeH-
HHMY IBUXYUMMACS MUKDO—- M MAKPO-
Oo0beKTaMld, MERLYy TaKUMA oObeKTaMd ¥
MHKDO- MAM MAKpoOOheK Tamu, odJjana-
UMM MATHATHHM MOMEHTOM, ¥ MEXIY
MUKpPO- MM MakpooObeKTamu, olaame-
HUMMI METHUTHHM MOMEHTOM.

IlceBIOBEKTOPHOE CMAOBOE moae, me#t-
CTBYyWillce Ha 3JEKTPHYECKM 3apaXeHHHe
LBUXYUMECHS MUKDO—- M MAKPOOGHEKTH I
Ha MMKDO- WM MakKpooOBeKTH, odjama—
pupe MATHUTHHM MOMEHTOM.

llcermoBeKTOpHAA BEJMYMHA, XapaKTepH-
3ylIas CrHocOCGHOCTh MMKDO— WM Maxpo-
0CGBEKTOB CO3/IaBaTh B OKpyXamileM Npo-
CTPaHCTBE MarHWTHOe IMOJie U Onlpemens-
e NOBeNeHME TaKuX OGHEKTOB BO
BHEmHeM MATHUTHOM ITOJe.

[IceBIOBEKTOD, PABHM: MAKDOCKOTMYECKH
CpemHeMy 3HAUEeHM0 MATHUTHOI'G IOAA,
IeiCTBYRUET0 B BaKyymMe WA MATEPUab—

HOil cneme Ha 3JeKTPUYECKM 3apAKEH—



5 BeKkTOp HaMATHHYEHHOCTH

6 BeKkTop HaIpSKEHHOCTHA
MATHUTHOTO NOAS

7  MarsmTHHE TOTOK

8 MaruuTHHI 3apan

9  MarruTHHI MOHONIOJAB
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XeHHHe NBURYLMECH MAKPO- M MaKpo-

O0'b@KTH, ¥ HA MHIKpPO- ¥ MAKPOOGbEeK-—
TH, OOJanapie MATHUTHHM MOMEHTOM.

MakpockormuecKil cpefHee 3Hauenue
MATHATHOTO MOMEHTa eQMHMLN ofbveMa
MaTepUaNbHOIl CPelH.

XapaxTepusynupit MarHUTHOe IOJie
BCIIOMOTATEJBHHA IICEBNOBEKTOp, paB-
HHt Pa3HOCTH IICEBAOBEKTOPOB MArHHUT-
HOt MHEYKIMM M HaMaTHHuelHOCTH,
IeJleHHO! Ha MATHUTHY NOCTOSHHYD.

lloTox BeKkTOpa MATHUTHON MHIYKIMU
yepe3 IOBEPXHOCTb.

Xapakrepusyoumit MaTHHTHOE NoJe
BENOMOTATEeNbHE] ICEeBROCKANAD,00beM-
Haf IJIOTHOCTH KOTOPOTO DAaBHA IMBEpP—
TeHIMM BEKTOp& HaMaTHNYeHHOCTH, a
TIOBEPXHOCTHAA — CKAYKY HOPMalBHOI
cocTapApieil BeKTopa HaMATHMYEHHOC-
TA Ha TpaHMlle pasfesa.

TunoTeTMYeCcrasas MUKPOYaCTULA., ABJIA—~
pllasgcs HOCUTEJNEM 3JIeMEKTapHOrO Mar-
HUTHOTO 3apAzna.
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MarmmTHul DEIOND

BekTOpHHIT 3J1eKTpoMar-

HATHHI mOTEHIMAaN

CranapHuft aJjieKTpoMar—
HUTHHA DOTEeHLEal

~9g-
XapakTepu3ynilee MaTHETHOE IOJE
BCIIOMOT'aTeJlbHOe MOHATUE, BBOMMMOE
IO QHAJIOTWM C IOHATHEM 9JeKTpUIe—
CKOT'O IHIOJA B 3JEKTPOCTATHKE.

BekTopHasa QyHKImMA KOOpIEHAT, POTOP
KOTOpO# onpenesseT MpPOCTPAHCTBEH~
HOe pacmpefeJliedde BEKTOpa MATHHTHOM
VHIYKIVM, & OPOH3BONHAA IO BPEMEHH
COBMECTHO C I'DATMEHTOM CKAJIAPHOTO
3JIOKRTPOMATHATHOTO NOTEHIMAJA —
IPOCTPaHCTBEHHOE pachpelesieHre BeK-
TOpa HANPAXeHHOCTH SJEKTpUIeCKOTo
noJiA.,

CrasiipHas QyHKIAA KOODHMHAT, IUBEp—
TeHIEA KoTopolt ompeme ngeT OpOCT-
PaHCTBeHHOe pachpenejieRne ILIOTHOCTH
SJIEKTPUYECKOTO 3apAna, B IDAIHEEHT
COBMECTHO C IOpPOM3BOAHOM IO BpeMeHH
BeKTODHOT'O 3J1eKTPOMATHHTHOI'O MOTeH-
I@ana —~ MPOCTPaHCTBEHHOE pachpexeJie-
HHe BeKTOpA HAIDAXEHHOCTH 3JEKTpH-
Y@CKOTO MNOJA.

2. MarsmrHHe CTPYKTYPH M THIH MATHETHKOB.

2.1. YnopAnoyeHHHe MArHATHHE CTPYKTYDH.

MarmurtHasa CTDPYKTypa

COBOKYTIHOCTH aTOMOB KpUCTaLla, Xa-
paKTepusyeMas HX ONpeReseHHHM Ipo—



I4 MarHETHaA CHMMeTpHA

15 Onepammsa oGpalmeHRs

I6 YepHo-GejaA CHMMETpHA
[lyGHMKOBCKAA CEMMETDHA

I7 Onepamma M3MEeHEHHA
mBeTa
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CTPaHCTBEHHHM NOJIOXEHHMEM, & Taxxe
OmpeneJieHHHME OpHeHTaIMeR B Besm-
YHHO# QTOMHHX MATHHTHHX MOMEHTOB.
llprMeuanme. TepMaH ymoTpedaseTca B
JIOKAJM30BaHHO! Mome/M MATHeTH3MA.

CEMMeTpUA OPOCTPAHCTBEHHOTO DPacHo-
JIOXEHAS ATOMOB KDHCTALIA M OPMEHTa-
IME %X MATHUTHHX MOMEHTOB.

OnepaipA M3MeHEHMA 3HaKa BpeMeHH,
9KBUBAJIEHTHAS Omepal¥ IIOBOPOTA
aTOMHOTO MATHETHOTO MOMeHTa Ha I80°.

To¥HAR MATHUTHaA CHMMETDPHA KpHC—
Teuna, OIMCHBAEMAS JJeMEHTAMA CHM-
MeTpU¥ IPOCTPAHCTBEHHO! IpyImH I
onepaime#t oGpaiieHus BpPeMeHH .,
Nlpumevarme., MarHuTOymopAmoYeHHAS
(fa3a omicuBaercAa TouHOf mpocTpaH-
CTBeHHO#l rpynno#f cEMMeTpMH C y4YeTOM
CTPHKIMOHHOY nogCTpo#ikM KpHCTAIIMA-
YeCKO#l CTPYKTYPH ION MATHATHYD CHM-
MeTpH®.

Onepamms NOBOPOTA STOMHOTO MATHUT-
HOTO MoMeHTa Ha yrox 180°/n, rme
n=3, 4, 6, 8, 9, 12, ... 48.



I8 IlBeTHas CHMMeTpHA

IS YepHO-GeJme TI'pyImH
C¥MMeTpII
[ly6HMKOBCKME TDyIIH
CHMMeTpHaK

20 IlBeTHHe I'pyNIH CHEM-
MeTpHH

21  AHTHTpaHCJIAIWMA
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[IpuGanxkeHHas MATHATHAA CHEMMeTDHEA
KpHCTaJJla, OMACHBAEMAA 3JIeMEHTaMA
CHMMETDMM IPOCTPAHCTBEMHO}! I'DyIH
¥ OonepaimAMZ A3MEHEHHA IBeTA.
lIpumMevanmme. MaTRMTOYHIOpANOYEHHAR
(fasa omcHBaeTcA npudmExeHHof mpocT-
paHcTBeHHO! Tpymmoft cmaverpEm: Ge3
yuera CTpUKIMOHHO® momcTpofikm Kpme—
TQMYeCKO} CTDYKTYDH IOL MATHHTHYD
CHMMETpH, B OCMEHHOM IpHOJIIXeHNH
¥ T.X.

[lpocTpaHCTBEHHHe WM TOYeYHHEe Ipyn—
NIH MATHATHO! CHEMMeTpMM, OCHEIHHA-
DO@e 9JIeMEeHTH IPOCTPaHCTBeHHOH wm
TOYe4HO! IpymH CHMMETDHM M IpOH3Be-
IeHAA 3THX SJEMeHTOB Ha OllepaIin
odpalleHAA BPEMEHH .

[IpocTpaHCTBeHHHE WM TOYeUHHe Ipyl-
IH MATHETHOR cEMMeTpuH, OC'‘beIMHA-
NMe 3JeMEeHTH ITPOCTPAHCTBEHHOR MWm
TOYEYHO! I'pyImH CHMMETpDUMM ¥ IpOM3Be-—
IeHUA 9TUX HJEMEHTOB Ha ONepalfan
odpalleHHs BpPeMeHH H ONepally R3Me—
HeHEA IBeTa.

d/eMeHT MATHHTHOM CHMMETDHH, DaB—
Huli NpOM3BEeXEeHMD TPAHCJAIMHE HA Ole-



22 ComsMepEMas MATHHTHAA
CTPYKTypa

23 Hecomsmepumas MATHATHAA

CTPYKTypa
MonyampoBaHHas MarHHTHas

CTPYKTypa
JymHHONEe pROZMIeCcCKas Mar-
HHTHAA CTDPYKTypa

24 MarruTHaa A4eilka

25 MaruuTHas pemeTka Epabe

26  MarHuTHas moxpeleTKa
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pamo o6pameHus BDPEMEHH.

MarHuTHAA CTPYKTypa, HOEpHOR.
xoTopo#t B JmOOM HampaBleHAM Kpa-
TeH KPHCTALIOXAMAYECKOMY NepHOIy .

MarsmTHaA CTPYKTypa, NepHOX KOTO-
polt xora OH B OZHOM HanpaBJeHUH
He KpaTeH KpHCTaLIOXMMIYeCKOMY
NIePHOLY .

Hammenpumlt xpaTHHE 3JeMeHTapHO
KpucramoxnMiieckoll saeltke odvem
MaTHATOYTIOPANOYeHHOTO KpHCTaLNa,
¢ com3MepuMolt MATHMTHO# CTDYKTY-
poit, mepHOIMYECKM NOBTOpSKMUECA
B TPeX M3MepeHHAX C MOMOUBKH TPaHC
JAamit, onpemeseMHX MArHUTHOR
CTpyKTypoit.

COBOKYIHOCTH BCeX TOYeK MATHUTO-
YIOPAKOYEHHOTO KpUcTala, Hojy-
JaeMHX H3 ORHOil mcxomHoft ¢ mo-
MOIBD BCex omepaimii TpaHcsImit
¥ aHTATPaHCAAIMA,

COBOKYTIHOCTh BCEX DABHHX H Tapaji-
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28

BosHOBOIt BeKTOp mar-
HUTHO# CTPYKTYDH

KonsmHeaphas MavrHUTHAA

CTPYKTYDa

13 =
JieJIPHEX MaTHATHHX MOMEHTOB TOXIecCT-

BeHHHX aTOMOB B KpHCTAIOTpafmyecKu
9KBUBAJICHTHHX MO3MLIAAX .

BexkTop 3 30HH BpmumaHa o6paTHOM
pelleTKM, XapaKTepu3ymupii meprommry-
HOCTH MAUHMTHOIl CTDYKTYDH M &€
CBA3B C KPUCTALIOXMMAYECKO! mepuo-
IMYHOCTEI,

Npumevanue: I. Boanomoft BeKTOD
MATHUTHO# CTDYKTYDH K ONpeIess-
eTC paBEHCTBOM S—,:ff:,,a CX/J(-t'E‘f")
The Sn;- MATHUTHH! MOMEHT . -TO
aToMa B Il -0jt OpAMATHBHOR sdelike
KpucTaJa, -‘Z'Z- - TPaHCJAINA , IepeBO-
OAuas HyJeByw f4eiKy B I =yD.

2. llonaBnamiiee GOABUMHCTBO MATHUT-
HHX CTDYKTYD OIICHBAETCS OIHUM
BOJIHOBEM BEKTODOM K , HO CyUieCTBY-
OT ¥ TAK Ha3HBAEMHEe MyABTH- K —
CTPYKTYPH C HECKOJBKUMA BOJIHOBHMM
BEeKTOpaMy, dvalle BCEIo IpHHALJeXa-
umMM# onHoit 3Besgme Jmdumua.

MarHuTHas CTPYKTypa C KOJUIMHEADHH-
MI \TapajiielbHEMM WM aHTHIapan- .
JIeIBHHM) ATOMHHMA MATHUTHHMA MO-
MEHTaMA.



30

31

32

AntadeppoMaruuTHan
CTPYKTypa

Koanmneapuaa autudep-
POMATHHTHaA CTPYKTypa

ArTndeppomMariuTHad
CTPYKTypa CO CAACHM
deppomarHeTM3MOM
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29 QeppOMATHHTHAA CTPYKTypa

Ko/umHeapHas MATHHTHAA CTPYKTypa
C NapajJleJIBEHME ATOMHHMA MATHHT-
HHME MOMEHTAMH.
lIpumevanusa: I. B oGumeM caydae
(nanp., B HexoTOpHX cmnamax) dep~
POMarHUTHAA CTPYKTypa MOXeT COnep—
XaTh IBe B CoJiee MATHATHHe NON-
pelleTKH,
2, IpyTHe THON MATHMTHHX CTDYKTYD
C OTIMYHHM OT HYJA DPe3yJAbTEPYKIMM
MATHUTHHM MOMeHTOM (Hamp., (eppo-
MATHUTHYD) He OTHOCAT K (eppoMar—
HATHHM,

I. MaruuTHad CTPYKTypa C HYJIEBHM
Pe3yALTHEPYRUMM MATHUTHHM MOMEH-
TOM.

2. KoanuneaprHaa aHTHdepPpOMATHHT-
Haf CTpyKTypa.

AutudeppoMarHuTHadA CTPYKTypa C
IBEYyMA IOIpelleTKeMA TOXLECTBEH-
HHX aTOMOB C MATHMTHHMH MOMeHTa-
MH, NepeBONMMHMM ONHHM B IpyTHe
onepamgel aHTETpAHCIIAIMA,

MaruuTHas CTPYyKTypa C ORHOX mwm
HeCKOJILKAMA NapaMil MATHATHHX ION-
peleToK TOXRLECTBEHHHX aTOMOB, TIe



33 JeppomarHMTHAA CTPYK-

34

Typa

S0HTHYHOA MATHUTHaA
CTPYKTypa
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aTOMHHEe MaTHHTHHE MOMEHTH B Kaxmolt
¥3 nap ¥MepT OpMEHTaIm, He3Haum-
TeJBHO OTJMYAKIYRCA OT AHTHIApa-
JaensHolt .

NpuMeuanve., TepMEE OTHOCHTCA K JIO-
KaJIM30BaHHO# Monesm MATHeTHZMA.

I. KosnmHeapHad MATHUTHAA CTPYK~-
Typa ¢ IByMA WM Gojiee MATHATHHMMA

noxpemeTKAMZ DABHHX &TOMOB, IO
KpailHelt Mepe nBe H3 KOTOPHX oGaa~
HepT aHTHNAapajieabHoll opueHTaimeft
aTOMHHX MATHATHHX MOMEHTOB, 0oGecC—
nevuBabpliell cyllecTBOBaHWe pe3yJbTH-
DPy®illero MaTHATHOTO MOMGHTA.

2. HekoJumHeapHas MATHMTHASA CTPYK-
Typa C OTJMYHHM OT HYyJAA De3yJAbTH-
PYRUMM MATHHTHHM MOMEHTOM, oduana-
ninasA IBYMA A GoJiee NOICHCTEMAMH
aTOMOB C XOJUMHEeaPHHMA ATOMHHMA
MATHETHHME MOMEHTaMd, NO KpaitHeft
Mepe IBe ¥3 KOTOPHX XapaKTepu3y-
pTCA aHTHIapajielbHol opEeHTaimelt
NOCJeNHNX .

CouzMmepuMas MATHHTHas CTDYKTypa
C Tpemd M GoJiee MATHUTHHMA NON-
pelleTKaMt, aTOMHHE MATHWTHHE MO-
MEHTH KOTODHX COCTABJAKNT C HEeKO-



36

37

38

CrmpanbHag MarHATHaA
CTPYKTyDa

BunTOBas, IreJMOKOH-
IajbHAA MATHATHAA

CTDPYKTYp&

BexTop crmpann

llpocraa cmapanrHas mar-
HUTHAA CTPYKTypa

IByx3axonHad crmupajbHas
MaTHUTHasA CTPYKTypa
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TOPHM HamnpabJjleHdeM ORUHAKOBHii

yToJ, CYylieCTBEHHO OTJMvaluMiica
OT NPAMOIO.

Hecousmepumas MarHUTHaA CTEPYKType,
B KOTOpDO# IIpM Iepexome OT KAXIOTO
aToMa K cocenHeMy BLOJb BOJHOBOFO

BEKTOpa aTOMHHEe MATHATHHE MOMEHTH

NOBOPAYMBANTCA HA HEKOTOPHH (mKch-
POBaHHHIl yToJ OTHOCHMTEABHO OCH
CImpanu.

BexTOop, 3amawumil HanmpaBJleHME OCH,
OTHOCUTENBHO KOTOpPO} NMOBOpaYMBanT-
CA aTOMHHEe MATHUTHHE MOMEHTH B
CIMpaNbHO! MATHUTHOR CTDYKTyDe.

CrmpaabHad MATHUTHAA CTDYKTypa
C aTOMHHMA MATHETHHMH MOMEHTaMM,
NepHeHIUKYJIAPHHME BOJHOBOMYy BeK-
TOpY, NapajesbHOMy BeKTOpYy CIH-
panu.

MarauTHad CTPYKTypa M3 IBYX Ipoc-
THX CIHMDaJBbHHX CTPYKTyp, obaame-
IIEX ONWHAKOBHME HPOCTPAHCTBEH-
HHME IeDHONaMH, HO CIBHHYTHMA
IpyT OTHOCHTEABHO APYyTa Ha pac-
CTOSHME, He KpaTHOe NepHOLNy.



39

40

41

42

QeppoMaTHUTHaA CIOMpAb

AHTHE(E ppOMATHHTHAA
cImMpans

Beepraa MarHmTHaA
CTPYKTyPa

TlpomoasHan (crarmye—~
CKaf) CIMHOBAA BOJHA
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CmpaneHasd MATHUTHAA CTPYKTYpa,

B KOTOpo#t aTOMHHE MATHATHHE MO-
MeHTH 06pas3ynT OTJMYHHA OT MpPAMO-
To (MKCUDOBEHHHH! YyToJ ¢ BeKTOpPOM
cIMpaj#, lNapaule]bHHM BOJHOBOMY
BEKTODY .

CmapaspHaA MATHETHasA CTPYKTYpa,

B KOTOPO#l BeKTOp CIMpesd Iapaje-
JIeH BOJHOBOMy BEKTOpY, & YIUIH
MeXIy aTOMHHMA MATHUTHHMH MOMEH-
TaMd ¥ OChH CIMpaJ¥ IlepHONEYeCKH
M3MeHADTCA OTHOCHTEABHO CPeIHero
sHaueHmdA, pasHoro 90°.

Hecom3MepaMas MATHHTHAA CTDYKTYpa,
B KOTOpoff aTOMHHe MATHHTHHe MO-
MEHTH JleXaT TNpaKTHYeCKM B omHolt
ILIOCKOCTH, & MX HaUpaBjeHEA B
9Toil MJOCKOCTY OTPAHMYEHH CEeKTO-
POM C LeHTDaIBHHM YTJOM, He Ope-
pumapmM 180°,

llpumeqaHue., JaHHaA CTPYKTypa ABLA-
©TCA BHPOXIEHHHM CJydaeM deppo-
MarHATHOR cmMpaim # odpasyeTcA

u3 nocJjenHei#t B NOCTATOYHO CHJAB—
HOM MATHMTHOM IOJIe.

MoayymopAnodeHHasA HeCOR3MepuMas
MATHUTHAA CTPYKTypa, B KoTOopo#
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TOJBKO ONHA M3 YCDeNHEHHHX 1O Bpe-
MEHE KOMIIOHEHT aTOMHHX MATHZTHHX
MOMEHTOB OTJIMYHA OT HyJd M Iepuo-
IMYeCKE U3MeHAeTCA B HalpaBJIeHWH,
COBIIgNanileM C HarpaBjeHneM HeHyJe-
BOt KOMIOHEHTH.

43 Tonepeunas (crarmdeckas) IloayymopamoueHHas HecCOM3MeDUMAS
CIMHOBAS BOJIHA MarHuTHaA CTPYKTypa, B KoTopo#

TOJIBKO OfHA M3 yCpeNHEeHHHX 10 Bpe-
MeHH KOMIIOHEHT aTOMHHX MATHNTHHX
MOMEHTOB OTJIMUHafA OT HyJAl ¥ ne-
PHMOLMYECKE U3MEHSAETCSA B Halpabje-
HUU, NepleHIUKYJIADHOM HarpaBJleHAn
HeHyJIeBO#l KOMIIOHEHTH.

2.2, HeymopAmouyeHHHe MATHATHHE CTPYKTYDH.

44 HeymopanmoueHHasd MATHHT COBOKYTIHOCTE OIpeneJeHHHM ofpa-
Had CTPYKTypa 30M JIOKAJM3OBOHHHX ¥ OPMEHTHpPO—
BAHHHX B NIPOCTPAHCTBE ATOMHHX
MaATHUTHHX MOMEHTOB, He o0Jama-
nad NalbHUM MATHUTHHM HODATKOM.
llpeMeuaHme. HeynopAmoueHHHe Mar-
HUTHHE CTPYKTYPH CYyWleCTBYNT B
eMOPPHHX TBEpHHX Tejax, The Her
HI OXHO! HapH SKBMBAJEHTHHX aTOM-
HHX MO3MMit, I B HEYNOPALOYEeHHHX
TBEPOHX Tejax, THe aTOMH DasHOTO
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HeymopsanouexHull marue-
THK

CnepoMarHHTHAA CTPYK~
Typa

CrpykTypa HmeasbHOTO
CIMHOBOTO CTeKJIA
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THOA XaO0THYeCKH pachnpelneljieHH IO

y37aM npaBEABHON KpucTasnmdeckol
pelieTKH.,

MarneTuk, oGaamammil HEYIOPANLOYEH-
HOlt marHumTHOR cCTpyKTypOi.

TonHOCTED HEYNOPAMOYEHHAA MATHUT-
Haf CTPYKTypa C DaBHO# HYJI0 pesyib-
TURY et MaMarHWYeHHOCTHED, XapakTe-
pusyeMas OTCYTCTBEEM BHIEJEHHOTO
HanpaB/ieHAA IJA OPMEeHTALME ATOMHHX
MATHHTHHX MOMEHTOB.

TIoNHOCTHN HEeYNOPALOYEHHAA MATHHT-
Hafl CTPYKTypa CIePOMATHHTHOTO THIA
6e3 KJIACTepOB, PEAJM3YNMGACA B CHC—
TeMe JIOKQIN30BAHHHX ATOMHHX MATHHT-
HHX MOMEHTOB C B3aumozeitcTemeM Py-
nopmeHa - Karressa - Kacyla - Mocm-
Iou (PKKM) uepes 5JeKTPOHH HPOBONE-
MOCTH WJM C 8HTURESDPOMATHHTHHM B38-
mMoZeiicTBMeM BO (pycTpmpoBaHHOR
(paccrpanBanmett) maTpmie.
[IpuMevalBe. CTPYKTYypa EXEAIBHOTO
CIMHOBOTO CTEKJA peasE3yeTcA B
TBEDPOHX DACTBOPOB MATHHMTHHX HOHOB

B HeMATHATHO# MaTpHIle.



48

49

50

51

_20-

CTpyKTypa K1aCcTepHOTO
CIMHOBOTO CTeKJa
MiKTOMATHETHAA CTDPYKTypa

AcnepoMarHUTHAd CTPYK-
Typa

AHTHACIIePOMATHUTHASA
CTPYKTypa

CriepuMarHUTHAA CTDYK-
Typa

TlonHOCTHD HEYNOpALOYeHHAs MaTHUT-
Had CTPYKTypa CIEePOMATHMTHOI'O THUIR
C MaTHUTHHMA KJjiacTepamy, o0Cbemu-—
HAKIMME JIOKJM30BaHHHE ATOMHHE
MATHATHHEe MOMEHTH ¢ B3amMomefcTEE-
eM PKKIl uepe3 9JIEKTPOHH IIPOBOIU-
MOCTH WM C aHTHdeppOMATHMUTHHM
B3auMozeiicTBueM BO (pycCTpupoBaH-
Holt (paccrpamBamuelt) MaTpmue.

HeynopsnoueHHas MaTHMTHasd CTDYK-
Typa, C OTJMUHOX OT Hyad pe3yabTH-
pymilell HeaMarHUYeHHOCTHW, XapakTe-
pu3yeMas CyueCTBOBAHMEM BHIENEH-
HOT'O HaIpaBJieHHA IJS OpPUEeHTAaINN
aTOMHHX MATHUTHHX MOMEHTOB, olpa-
3YIIMX ONHY MATHUTHYK NOLpemeTKY.

HeymopsAnoueHHAsA MATHUTHAA CTDYK—
Typa C paBHOl Hyaw pesyabTHpymlel
HaMaIHMYeHHOCTED, XapaKTepusyeMas
CyLEeCTBOBAHUEM BHIEJEHHOTO Hapas-
JIeHUA IJiA OpMeHTalM aTOMHHX Mar-
HUTHHX MOMEHTOB, OOpa3ynuMX IBe
9KBMBaJIeHTHHe MATHUTHHE [OIpeleT-
Ki ¢ aHTUeppPOMATHUTHHM B38MMO-
nelicTBueM MeXILy HUMH.

HeynopAnoueHHAA MAIHUTHAA CTPYK-
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Typa ¢ OTJMYHOR OT HyJA pe3yJIbTH-

pypmed! HaMaTHWYEeHHOCTBW, XapaKTepu-
3yeMasa CylleCTBOBAHMEM BHIEJEHHOTO
HaNpaBJleHHA IJIA OpMEHTAIMM &aTOIMHHEX
MATHUTHHX MOMEHTOB, OGpasyliMXx IBe
(uwm Gonee) HesKBUBANEHTHWe NOIpE-
weTKH ¢ aHTUHepPPOMATHUTHHM B3&UMO-
Hel/CTEMEM MeXIy HUMHA.

Nlpumevuanme. [lo kpaiiHeil Mepe omHa m3
NMOILPElleTOK IOJAKHA 0061aIaTh aclnepo-
MaTHUTHO! CTpPyKTypoil.

2.3. TunH MarHeTHMKOB.

MarseTuk
MarHuTHHI MaTepual

JuaMarHeTH3M

JmamarHeTHK

IlapamaTHe TH3M

Cpena, pearvpywiad Ha BHellHee Mar—
HUTHOE MOJE.

CoBOKYNHOCTH fABJEHHHA, OCYCAOBAEHHHX
BO3HUKHOBEHMEM B Cpelie BeKTopa Ha-
MATHIYEHHOCTM, AaHTHIAPAIEABHOTO

BEKTOPY BHelHEeIr'o MarHUTHOTO IIOJA.

Cpenma, obnamaninaa ITUAMATHEeTH3MOM.

COBOKYNIHOCTE ABJEHMII, OGYCJAOBIEH-
HHX BO3HMKHOBEHAEM B Cpelle C HeB3a-
UMOLEeHCTBYIIMME M HOJHOCTBI HEYymo—
PANOYEHHHMA B IIPOCTPAHCTBe M BO Bpe-
MEeHM aTOMHHMM MATHUTHHME MOMEHTaMA
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BEeKTOpa HaMarHM4eHHOCTH, MapaJjulelb—

HOT'O BEKTOPY BHEUHEI'0O MATHUTHOI'O IIO-

M.
56 IlapamMarHeTHK Cpena, ofnananmiias napamarHeTU3MOM.
57 OeppoMarHeTH3M COBOKYTIHOCTH fRJIGHHMH, OCYCJIORJIEHHHX

CylleCTBOBaHNEM B cpele {eppoMaTHUTHOMK
(aTomHO#t) CTPYKTYDH.

IIpmmeuanve. Bce ocTranbHHe IOHATHA,
OTHOCAIMECA K cpefaM C yuopsAmodeHHof
WX HeYTMOpALOYeHHO! MATHHTHON# CTpPYyK~
Typolt (PeppoMarHeTH3M, AHTHHEDPPOMATw
HETH3M, CIEePOMATHETH3M U Ap.) Olpe-
HeAAnTCA aHeJOTMYHHM 06pa3oM.

58 QeppOMATHETHK Cpena ¢ (eppomarmuTHo® (aToMuol)
CTPYKTypO#t.
[Ipumevanue. Bce ocranbHHE MOHATHA,
OTHOCAIMECA K CpefaM C yuopsamodeHHo#
WIH HeyNopATOdYeHHON MATHMTHOR CTpyK-
rypolt (PeppomarHeTnx, aHTHdEeppOMATHe-
THK, CIIEPOMATHETEK ¥ Ip.) ONpemeid-
HTCA aHEJIOTUYHHM 06pas’oM.

2.4, 30HHHe MATHETWMKH.

59  Momens CTonepa—Bonp- Momesap 30HHOT'O MarHeTHKa, OCHOBAHHAA
dapra Ha TPUOJMREHNM CpeIHeTro IOJA.



60 Mozmeas feppoMaramTHOR
(e pMI-KUIKO CTH

61 IloaspHas Momeab
lly 6¥Ha-BOHCOBCKOTO

62 Momenr XadGapna

63 OGMeHHOe paclieILIeHKe

9HepreTNYeCKNX ITI0JI0C

64 CroHepoBCKHe BO3CyXIe-
HUA
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Momenr 30HHOrO (eppoMarHeTHKa,
OCHOBaHHAA Ha NPENCTaBJCHMN 3JeKT-
poHHO#t cucTeMH MeTaina B BuLe (epMu-—
KUOKOCTY C y4eTOM OCMEHHOTO paclien-
JIeHHA,

Monenr MeTeJuMdeCKOTO MarHeTUKA,

OCHOBaHHaf HA pa3LEJEeHNMM 3JIeKTDOH-
HOlt cucTeMH Merajia Ha ABe NOLCHC-
TEeMH JIOKQJM30BaHHHX 7 IeJOKaJu30-
BAHHHX 3JIEKTPOHOB ¥ yYeTe B38MMO-
DeflcTBUA MeXIy STHMM IOXCHCTEMaMH.

Momenp BsaeKTpoHHOR cCHCTEMH TBepHO-
IO Tela, OCHOBaHHaA Ha ydeTe JMIB
ONHOY3EeNBHOTO KYJOHOBCKOTO B3aMMO-
neilCTBHA BJIEKTPOHOB.

Pacuerienue HepreTNdeCKUX MOJOC
IJSA pasIM4HHX HanpaBjeHHR CIMHa
3JIeKTpOHA ( CHATME BHPOKIEHUA IO
CINMHY) , BO3HMKAamilee M3-3a OOMeR-
HOT'O MEXPJIEKTDOHHOT'O B3amMomelt-

CTBHA.

dneMeHTapHHe BO3CyxneHua Qepmu-
Tuna B Mojeam CToHepa-Boasapra,
00y CNOBNeHHHe N1epPeBOPOTOM CIMHA
OIHOTO M3 3JEKTPOHOB.
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OGMeHHOe ycHAEHME
BOCIPAXMIABOCTH

CrmH~-QUIy KTy aIMOHHAA
Teopud 30HHNX feppo~
anTude ppoMarHe THKOB

Meron qyHKImMOHana
QIMHOBO# IOTHOCTH

flBeHne NpOMeXyTOYHOR
BJIEHTHOCTH

KoHno-peweTka

~ 24 —

YBeaMdueHre MATHATHO# BOCIpHMMJIM—
BOCTH 34 cuel OCMEHHOTO B3&UMO-
nelicTBIA MeRIY SJEKTPOHaMM.

Teopra CBOCTB MATHMTHHX MaTeph-—
aloB IpE KOHEUHHX TeMIepaTypax,

OCHOBaHHASA Ha ydeTe CyWeCTBOBa-
HHUA CHJIBHHX CIMHOBHX QuiyKTyaumit,

MeTon pacdera mpoCTpaHCTBeHHOI
IUIOTHOCTH 9JIEKTDOHOB HA OCHOBE
3aMeHH CUCTEMH B3amMozeilcTBYIumMX
9JIEKTPOHOB cmcTeMolt HeB3aumonmeit-
CTBYDIMX 5JEKTPOHOB B HEKOTODOM
9fPeKTUBROM IOTeHLMaNe (IOTeHIM-
ase(Koxna-lllema) .

fiBNleHHe, CBA3AHHOE C BKCNEpPUMeH-
TOABHHMA NPOABJIGHMAME IPOGHOL Ba~
JIGHTHOCTH &TOMOB.

Momesar MATHMTHHX MATEpPMaNOB,OCHO-
BaHHAA Ha NPENNOJOXKEHNM O Cylie—
CTBOBAHMM DelleTKA JOKAJM30BAHHHX
CIMHOB, MOI'DYXREHHHX B MOpE KOJ-
JIeKTHBU3VPOBAHHHX 3JIeKTPOHOB H
B3auMONefCTEYyDUMX CO CIMHAMM STHX
9JIeKTPOHOB.,
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Caaduit \ cunpHHf)
deppomarHeTnam

Kpurepuit deppomMarne—
tasMa CToHepa

MarHeTV3M KOJIEeKTHBH3MPOBAHHHX
9J1eKTPOHOB C YacTHYHO (IONHOCTED)
3anoJHeHHoO# non3oHO# ¢ GOABUMM 3HA-
YeHUEM CIIHHA.

Kpurepuit BO3HMKHOBEHMA (eppoMarHUT-
HOT'O YTIOpANOYEHHA B 30HHOK Momesm
CroHepa.

3. MarHuTHHe B3auMonelicTEuA.

OGMeHHOE B3ayMO-

ne#icTere

Kocsennoe oGMesHOe
B3aMMOfieiCTEME depes3
BJIeKTPOHH IPOBOIUMOCTH
{ocBeHHOe B3ammomeft-
creie PymepmaHa-KuTTenas-
Kacyitm-Hocunn

KocBerHOe oGMeHHOe
B3auMoneliicreme Kpa-
Mepca

Konkypupysime oCMeHHHE
B3aNMoIeiicTRAA

BzamMozmeiicTBEe MeXIy SJEKTPOHAMA
WIM IDYI'¥MMA KBAQHTOBHME OCBEKTaMHA,
00y CJIOBJIEHHOe HX KBAHTOBON mpEpo-
Ioft m 3aBucsulee OT HANpaBIeHUA CIM-
HOB B3aMMOMeiCTBYDUMX YaCTHI.

OGMeHHOE B3aMMOLECTHME MeRLy JOKa-
JU30BAHHHMA CIMHAMK ATOMHHX OCTO-—
BOB, BO3HHKauilee 6Jaromapd MONMATHU-
UMBEHED CHCTEMH KOJUIEKTHBM3UDPOBAH-
HHX 3JIeKTDOHOB.

OdMmerHOe B3auMoIeicTBMEe MeXIy
MarHITHHME MOHaMmu, OcCylieCTRIANILe—
ecAa 4epe3 HeMATHUTHHE KaTHOHH.

OOMeHHHe B3aMMONEHCTBUA, DA3JMYHHE
10 3HAKY, HO OINWHAKOBHe MO INODPALKY
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CrmH-opOrTanbHoe
B3guMonelicTBHIE

SJIEeKTPOH-MATHOHHOE
B3auMopeiicTERe

MarsuuTHOE IHNOJBHOE

B3aMMOTeliCTBHIE

MarHuTHOE KBALPYMOJNB-
HOe B3auMoneiicTeme

0GMeHHO-KO PPeJAIMOHHO
B3auMonetcTrre

CBepXTOHKOE B3auMoieit-
CTBHE

BaanmoneiicTpue JI3i0mH~-

ckoro-Mopuu
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BeJITYMHH, BOSHEKAKUME B ONHOM
TOM Xe MaTepuaje (HampuMep B C
HOBOM CTeKJE).

B3aumoneilcTBe MeXIy CIMHOBHME
¥ OpCUTANBHHMA MATHUTHHME MOMe
TaMH,

BzaumomeilcTEMe MeXIy 3JeKTDPOHAMA

7 MarHMTHHMM BO3CYROeHmsMA (Mg
HOHaMH) .

JanpHomeicTBypee B3amMoneltcrare

MeXIy MArHUTHHMH IMIIOJAMH.

BzaumozelicTEne MeXIy MATHHTHHN
KBaI PYTOJLIMI .

YacTe KyJAOHOBCHOI'O B3auMoneli-
CTBUA IBYX KBAHTOBHX OCBEKTOB,
ocTamascA Iocje BHUATAHAA K3
Hero B3auMouefcTBUA THIA ILIOT-
HOCTBH~ILIOTHOCT B,

O6MeHHOe B3auMoneficTBMe MeRy
CIMHAMA 9JIeKTPOHHOE OGON0UKK
aTomMa 1 ero fAupa.

PeaatneucTcroe B3auMozeiicTBue,

NpUBOIsAllee K BO3HMKHOBEHMN CJa:
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doro eppomarHeTnama m aHTH(eppo-
MATHETHKAX .

4, MarHnTHas aHW3OTPONHA.

MarunTHad aHW30TpPOIMA

OHepruA MATHUTHOE
QI 30TPOIMH

TeH30pH KOHCTaHT
MATHUTHO! aHU30TPOMMH

3aBHCEMOCTE MOJHO! vHEpPI'MM OXHOPOI-
Horo onHofasHOrO MATHETHKA OT Ham-
PaBJeHUA BEeKTOpS HAMATHWUEHHOCTH
(BEeKTOPOB HAMATHMYEHHOCTH MOZpele-
TOK), He CBS38HHAA C TPECYTCTBHEM
BHEMHEeTO MATHUTHOTO IOJIA M XapaKTe-
pusyeMas MHBAPHAHTHOCTBR OTHOCH-
TEJBHO OIepalp oGpalleHnss BpPeMeHH.
lIpmvMeuanre. B rerepofasHux wm oJO-
HMCTHX MATHETHKAX MOXeT CYUeCTBO-
BATH ONHOHANpABJEHHAA OCMeHHad aKH-
30TpOIMAA, He olbJamapimas HHBADHAHT-
HOCTHI OTHOCHTENBHO onepalpm o6pa—
meHRA BPEMeHH.

OGycaoBneHHH# MATHATHOR aHM30TpO-
mell BKJ2X B HOJHYD SHePIMO MarHe-
THKA.

MarepnansHHe TEH30pH YeTHOI'O paHra,
ompenesdoiMe 3aBUCHMOCTH OGBEMHOR
IVIOTHOCTH 2HEPIVH MATHNTHO! aKu30-
TPOmAM OT IpoKM3BeNeHult TeTHOTO
uHCcila KOMIOHEHT WM HAaIpaBJIARIMX



86

87

88

KoHcTanTH MarHMTHOR
aHN 30T PO

OpPeKTHBHOE MATHUTHOE
nose (MarmTHOR) aHm-
30TpOIHHR

HanpseeHHOCTE B(PeKTHB-
HOT'O MATHUTHOTO IOJSA
(MarHuTHO#) aHm30TpPO-
v’

Ocu maruuTHO! aKm3o-
TPOIHN
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KOCHHYCOB BEKTOp& HaMarHW4eHHOCTH

(BexTOpOB HAMATHWYEHHOCTH NOXLpe-
IeTOK) .

llpuMeuanme. JaHHOe ompeneseHue He
oXBaTHBaeT gJydalt omHOHampasJeHsoi
aHM30TPOIHH .

KOMITOHEHTH TeH30pOB KOHCTAHT Mal-
HUTHO! AHU3OTDOINH.

QUKTABHOE MATHUTHOEe IIOJE, KOJMde—
CTBEHHO OIMCHBAKilce BJISHHME MATH-
HOJ @HM3OTPOIMM HA OPMEHTAIMD BeK-
TOpA HAMATHHYEHHOCTH (BeKTOpOB
HaMATHWYEHHOCTH NOLPEmeTOK) .

Bexrop, pamHull fyHKIMOHaNBHOY mpo-
¥M3BONHO! IUIOTHOCTM 3HEPI'MM MATHIT-
HO}t aHM3OTpOIMM IO BeKTOPY HaMmarHu-
YEHHOCTH.

HanpasneHnsa, cooTBeTCTBywuMe ado
JIOTHHM MM OTHOCUTEJBHHM BKCTDEM
MaM ILIOTHOCTH SHEpIuM MATHUTHOM
HM30TPOIMM .

llpuMeuanue. VIHOTHA K OCAM MarHu™-
HOfl aHU30TPOINM OTHOCAT ¥ Hanpasje-
HUA, COOTBETCTEYHIME ¥ YCJAOBHHM
BKCTPEMyMaM IUIOTHOCTM SHEpPIuM Mal-
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Ock NErKOoTO HaMaTHHA-
U BAHAA

Och TPYHHOTO HamalHUIN—~
BaHUA

Och NIpPOMEXyTOYHOI'O Ha-
MarHyv Baila

Il10CKOCTE JIETKOTO

HaMarsuv BaHUA

IInOCKOCTE TPYZHOTO
HaMaTHAYMBaHUA
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HHTHO! aHM30TDPOIMH.

HanpaBiieHne, COOTBETCTBYyLliee a6CO~
JOTHOMY WM OTHOCHTEALHOMY MEHVMyMY
IUIOTHOCTY SHEPTMM MATHUTHOR aHm3o-
TpOIm.

Hanparsesue, COOTBETCTEYyKilee a5Co-
JIOTHOMY MJAM OTHOCHTEJBHOMYy MAKCH-
MyMy IUIOTHOCTY SHEDPIMM MATHUTHOH
QHY30TDOIAN

I. HampaBnenue, COOTBETCTEyWIEE
YCJOBHOMY MaKCUMyMy ILIOTHOCTH 3Hep—
T'MX MaTHUTHO! aHM30TPOIM.

2. Hampasnenne, He COOTBeTCTBymllEe
SKCTpPeMyMaM ILIOTHOCTU SHepIMM Mar-
HuTHoO#t aHm30TpOIMH,

IlnockocTs, COOTBETCTBYWMAA a6co-
JOTHOMY WM OTHOCHTEJNBHOMY MIHIMYMY
IUIOTHOCTY SHEepriM MArHUTHOR aruso-
TPOIHHU .

IInocKoCTE, COOTBETCTEYHilag adco-
JOTHOMYy MJM OTHOCUTEJBHOMY MAKCH-—
MyMy ILIOTHOCTYM 3HEPTUMM MATHNTHOR
aHN3O0TpPOIMH .
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OmHOOCHas MAaTHHTHaA
QHU30TPOIHA

MarHuTHasA aHK30TPOIMA
Tuna "Jerkas ocp"

MaruuTHas aHU30TPOIMSA
THOA "JeTKadA IUIOCKOCTB"

MHOTOOCHaA MATHUTHAA
HN30TPOMHA
PoMmOuueckas MATHUTHAA

aHU30TPOIHMA

MarHMTOKpHCT Qe CKast
QHVM30TPONHA

AnuzoTpormsa GopMH
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MarHuTHas aHM30TpOIMA, ILUIOTHOCTH
SHEpPTUM KOTOpoft MHBapuMaHTHa OT-
HOCHUTEJBHO Ollepalil IOBOPOTA BEK-
TOpa HAMATHWYEHHOCTH (BEKTODPOB
HaMaTHUYeHHOCTHN NOIPENeTOR) Ha
NIPOM3BOJBHHI YTOJ BOKDPYT eIUH~
CTBEHHO OCM aHM3O0TDOIHM.

OmHoOCcHas MarHATHAA aHM3O0TPOIMA
C emUHCTBEHHOfl OCBHD JIETKOTO Ha-
MaTrHMIMBaHNA .

ORHOOCHAA MATHUTHAA GHM30TPOIAA
C eIMHCTBEHHOX OCBD TPYHHOTO Ha-
MATHIYMBAHUA,

MarunTHad aHM30TPOMAA C KOHEUHHM
YUCAOM OCeit aHM30TpOIAM,

MarsuTHas aHH30TPOIMA C Tpems
B3aEMHOTIe PIEHIUKYJLAPHEMA T109KBH~
BAJIEHTHHME OCSMHA SHM30TPOIMH.

MarsuTHag aHM30TpPOMMA, OIperesa-
eMas TOJBKO KpucTasaorpafumdeckoii
¥ MaTHVTHOK cumMeTpuell marHermka.

MarmurHas aHM30TpOmis, OCYCJOB~
JeHHaA KOHEYHHMM DasMepamy MaTHe—



I02 OxmHOHampamJieHHas Mar-
HATHasA aHH30TPOIMA
OGMeHHas aHU30TPOIMA

I03 HaBemexHasd MATHUTHad
HU30TPOIHA
VHIy1MpoBaHHad MATHAT-
Has aHUM30TPOIUA

I04 IloBepXHOCTHAd MATHUT-

Has aHHM30TPOIMA

I05 CayuvaitHaa MarHUTHasA

AHU30TPOImA
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THKA B OTJmYEeM ero gopMu oT cde-
puUvecKoil,

MarHuTHadA aQHM3OTPOIMA B reTepo-
(a3sHHX MAM CJOMCTHX MATHETUKAX C
OCMeHHHM B3auMOIeiCcTBHEM MeXIy
dasaMs MM CLOAMHA, IUIOTHOCTH SHEp—
TUM KOTOpO}l MeHfieT 3HaK IpM onepa-
Iy ofpalleHHs BPEMeHM.

MarHmTHaA aHM30TpOIMA, BO3HUKA-
oueA B IpollecCe CMHTE3a, POCTa
WM 06pPaGOTKM MarHeTHKa, & TaKke
cosnaBaeMas lLeJEHANPABIEHHO C MO-
MOWEW CIEHMAIBHHX TeXHOJIOITYe-
CKuX TpHeMOB (MOHHAA MMILIQHTAIMA,
MPOKATKA H T.ll.).

MarumrHasa aHU30TpOIMA, OCYCJIOB-
JleHHas OTJMYMEM CUMMETDHM OKpyRe-
HYSl TIOBEPXHOCTHHX QTOMHHX MATHUT-
HHX MOMEHTOB OT OGBEMHHX.
[IpuMeuanue. [loBepXHOCTHasA aHM30-
TPOIMA ABIAETCA DA3SHOHALHOCTHI0
HaBemeHHO#t aHM30TpOIMN,

MarunTHaa aHU30TpOIMA C QUIYKTY-
MPYOUMMA B NPOCTPAHCTBE ILIOTHOCTBIO
SHepruM, 3¢PEKTUBHHM MATHMTHHM



I06 MarumromMNOABHAA
QHE30TPOMAA

I07 OnHoMOHHAd MATHUTHaA
aHM30TPOIAA

108 (OOMeHHasa MarHHTHaA
aHM30TPOIHA

I09 OmHOOCHHH MArHETHK
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TOJIEM ¥ TIONOXeHMeM oceft aHM30-

TPOIHHE.

MarHursas arpasoTpommus, OCyCJIOB-
JeHHasA 3aBUCUMOCTEN SHEpIu

JTMIONL-TUTIONBHOI0 B3aUMOXEHCTBUA
aTOMHHX MATHHTHHX MOMEHTOB OT UX

HalnpabBJleHus,

MarHuTHad aHM30TpOIMA, OCYCJOB-
JeHHas 3aBUCHMOCTBN SHepIvM
B3aUMOnelicTBUA OPCHTAJBHOTO Mar-
HUTHOTO MOMEHTa C BHYTDHKDUCTAJ-~
JEIEeCKMM [OJIEM OT HaNpaBleHUA
aTOMHOTO MATHMTHOTO MOMEHTa.

I. OnHOHampaBJieHHAs MATrHUTHaA
HM30TDOIHA .

2. MarHuTHeA aHm3oTpOmMs, OCyC~
JIOBJICHHAA 3aBMCUMOCTHI0 SHEPTUH
OCMEHHOT'0 B3aMMOIEiCTBUA MEXILY
aToMaMi C OTJMYHHM OT HyJA OpOH-
TQJBHHM MATHMTHHM MOMEHTOM OT
OPMEHTalMM ATOMHHX MATHUTHHX MO—
MEHTOB.

MarieTux ¢ OZHOOCHOH MATHMTHON

QHU30TPONHEH .



II0

III

II2

II3

114

II5

116

117
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MHOTOOCHHI MarHeTHK MarHeTvK C MHOTOOCHOR MATHHTHOR
ammsorpommelt,

PomGuueckmit MATHETHK MarHeTuK ¢ poMOmdecKo#t MATHMTHOR
aHu3o0Tponmelt,

5. MarmuroynpyTHe fABJEHUA.

Ynpyraa sHeprud loTeHImManbHAA SHEPTHA YIPYyTro

SHeprma yNpyTHEX nefopMupoBanHolt cpemH.

Tegopmarmit

TeH30p KOHCTAHT MareprasbHHit TeH30D 4-TO paHra,

YyUpPyTOCTH onpenessmyil 3aBACAMOCTH ILIOTHOC-
TR ynupyro#f SHepIEM OT YIPYTHEX
Iedopmarmit,

KoncranTH KoMImoHeHTH TeH30pa KOHCTAHT M Iy-

YUpyrocT Jeli ynpyrocTs.

TeH30p KOHCTaHT Marepuanvuuit TeH30p 4-r0 paHra,

HOXaTJMBO CTH onpenejsmoumit 38BECHMOCTD ILIOT-
HOCTE yupyroff 5HepIMM OT YIPyTHX
HaupsxeHutt,

KoHCTaHTH mOAATJMBOCTH KOMIOHEHTH TeH30pa KOHCTaHT Io-
IaTJABOCTH.

MarHmToCT pHKIMA CyuecTBoBaHMe OGYCJOBNIEHHHX HAJM-
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YZEeM MATHHTHOTO YHOPAHOYeHUA
yupyrEx medopmaiii, XapaKTepE3y-
TUMXCSA MHBAPHAHTHOCT B0 OTHOCHTEJE -
HO olepamyy oCpalleHUs BPeMeH: U
TIpUBOIALMX K 3aBHCHMMOCTH (PODMH
¥ pasMepoOB MarTHETHKa OT Hanpanie~
HuA, MONYJA ¥ paclpeneJieHHS BeK-
TOpa HAMATHMMEHHOCTH (BEeKTOpOB
HAMATHIYEHHOCTH TOLPEMmETOK) o
TIpumeuanue. B ciyuae JmHeltHO!
MATHATOCTPUKIMM YTpyTHue XedopMma-
IMM He MHBAPHAHTHH OTHOCHTENBHO
ofepalyu OCpalleHNs BPEMeHH.

II8 MarnuToympyras SHEPIUA OGycanoBieHHHII MATHATOCT pRKImel
BKJAL B TOJIHY PHEPTHM MarHeTu-—
Ka, BO3HUKaoupil 3a cueT CBA3M
MeXIy HalpaBJeHUEeM, MOIYyJeM WIu
pacnpenesieEneM BeKTOpa HaMaTHU-
YeHHOCTH (BEKTOPOB HAMATHMYEH-
HOCTH HOIPENEeTOK) M YIPYyTUMA Ie—
dopmarmaMu MM YTIPyTEME Halpsoke-
HUAME B Cpexe.

II9 TeH30p MATHUTOYTPYIHX MarepranbHuil Tensop 4-ro paHra,
TIOCTOSHEHX ONpensJOIM 32aBUCUMOCTD ILIOT-
HOCTM MArHUTOYTpPyTOit SHepruy oT

yOpyTEX HanpsxeHu{ ¥ MapHHX Ipo-

U3BeNeHNi KOMIOHEHT BeKTOopa Ha-



120

I2I

I22.

123

124

125

126

MarruToynpyrue
TOCTOAHHHE

TeH30p KOHCTAHT

MarHuTOCT PHKIMK

KOHCTQHTH MaTHUTO-
CT PUKIDA

MarHUTOCTPUKIMOHEHE
ZTedopmarmu

MarHnTOCT PHKIMOHHHE
HaNpAxeHUA

MarmrocTpuKiMA B 06—
JACTH TEXHNYeCKOTO Ha-
MaTHIMBAHUA

MarunrocT pukimsa
napanpolecca
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MarHM4YeHHOCTH.

KOMIOHEHTH TeH30pa MATHMTOYTIPY-
THX IOCTOSHHHX.

Marepuanshuit TeHzop 4-ro paHra,
onpeneAomil 3aBUCUMOCTE ILIOTHOC-
TH MarTHHTOyupyroft SHeprmz OT yupy-
X nefopmaimit m mapHHX NPOM3Be~
IeHnmt KOMIIOHEHT BEKTOpa HaMmaTHM-
YEHHOCTH,

KOMIIOHEHTH TeH30pa KOHCTaHT Mar-
HETOCTPUKIMHA,

Ynpyree nedopmaimm, oGyCJORIEH-
HHe MarHMTOCTpHKImelt.

Yupyrue HanpskeHmA, CONPOBOXIA-
HiMe MATHUTOCTPUKIMOHHHE nedopMa—
IMH.

MarmuToCcTpHKIMA, OCYCJAOBIEHHAS
¥3MEHeHVEeM HalpamleHAs WM pachpe-
IeJieHUSl BeKTOpa HaMaTHMIEeHHOCTH
(BeKTOPOB HAMATHWYEHHOCTHU IOLpEe—
WIETOK) o

I, MarHurocrpukimsa, OCYCAOBJIEH~
Has M3MeHeHMeM MOINyJad BeKTopa He-



I27

128

129

I

0

JIunoarHas MATHETOCTPUK-
s

O6MeHHas MATHUTOCTDUK-
s

OnHOMOHHAA MATHHUTO—
CTpUKIAA

MOHOKJMHHAA MaTHHTO-
CTPHKILA

CosuroBass MaTHMTOCTpPUK-—
bavidze

MATHMYEHHOCTH (BEeKTOpPOB HaMaTHu-
YEHHOCTH IIOLDPElEeTOK) .
2. OOMeHHass MATHMTOCTDHUKIMA,

MarsuTocTpuKima, oGyCJOBIEHHAA
3@BMCHAMOCTEE SHEPIMY MATHWTHO-
IUNOJABHOTO B3auMoneicTBUA OT pac-
CTOMMA MEXLY ATOMHHMEA MaTHUTHHMI
MOMeHTaM! .

I. MaruuToCTpMKIMA, OCYCIOBIEHHAS
3aBICHMOCTHO SHEPIMM OCMEHHOTO
B3aUMOZeficTBNA OT pPACCTOAHWA MeX-
Iy aTOMHHMA MATHATHHMA MOMEHTaMH.
2. MarsuTocTprmKImA napanpolecca.

MarnuToCTpHKIMA, OGYCJAOBJEHHAA
38BUCUMOCTBH SHEPIUM B3auMonei—
CTBUSA OPCUTANBHOTO ATOMHOT'O MATY
HUTHOT'O MOMEHTA C BHY TPMKPECTAN-
JNYECKUM TIOJIEM OT OpMEHTallM CI-
HOBOT'O MarHHETHOTO MOMEHTA.

MarHuTOCTpHKIMA, NOHMEAKIAS CHM-
MeTpUB MATHEeTHUKA NIpA OPMEeHTalMOH-
HHX $a30BMX mepexomax.
[lpuMedarue. TepMH OTHOCUTCH K
aHTPeppoMaTHeTHKAM CO CJaGHM
deppoMaTHeTU3MOM.



I3I

132

133

134

MarmuToynpyruit . agdexT
O6paTHad MATHHUTOCTDPHKIMAA

JimHellHad MATHUTOCTPUK—
s

[Ire30MarHeTH3M

CnoHTaHHasA MaTHUTO-
CTDHKIMSA
TepMOCTpUKIUA
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I. Biusanve ympyrux nedopmarpmt

Ha HanpaBJieHHe, MONYJAb WM
pacnpenesedne BeKTOpa HaMarHMIeH-
HOCTH (BeKTOPOB HAMATHUYEHHOCTH
HOLpelleToK), XapakTepusyemoe
MHBAPUAHTHOCTEN OTHOCHTEJNBHO
onepalyy oGpalleHus BpeMeHH.

2. d@fexT Buanapu.

I. 3aBucuMocTh JuHelHHX pasMme-
POB MarHETHKA OT HampaBJeHHA,
MOLYJf ¥ pacnpeleleHus BeKTOpa
HaMaTHM4YeHHOCTH (BeKTOPOB Ha-
MATHMYEHHOCTH TONPENETOK ) .

2. BO3HMKHOPEHNE B TIOMELEHHOM
B MarHUTHOE noJe aHTudeppomar-
HetmKe ynpyrux nedopmemntt, mpo-
TNOPIMOHANBHHX HANPAREHHOCTH
MaTHATHOTO NOJIA.

BosurkHOBeHMe B yupyro Xedop-
MIDOBAHHOM aHTu(eppoMarHeTnKe
HaMaTHMYeHHOCTH, IPONOPLMOHAIb-
HO#f yIpyTUM HalpAREHUAM.

MaTHUTOCTPUKIMA B OTCYTCTEUE
BHElHeTO MArHUTHOI'O IIOJfA.
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I35 MexaHOCTpHKIWA

I36 OE - sipexr

I37 O0beMHas MATHUTOCTDHKIMA

I38 IIpomonpHad MATHUTOCTPUKIDLA

I39 [IlomepeuHas MArHATOCTPHK-
A

I40 JlvHamuuecKasA MATHATOCTDHUK-
st

I4I Tucrepe3uc MaTHUTOCTpPUK-

s

MarHMTOCTPUKIMA, OCYCAOBIEH—
faf BHYTPEHHUM! MM BHENHKMM
YUPYTEME HANpAREHMAMIA .

liameHenre KoHcTaHT MonmyJaelt ym-
pyroeT, o0y CAOBAEHHOE MATHMTO~
CTpUKIMEli .

3aBHCHMOCTE 0G'>eMa MATHEeTHKA
OT HalpaBJleHus, MOLYJAd M pacl-
pelleJieHUsI BEKTOpa HAMATHWYEH-
HocTZ (BEKTODOB HAMATHWYEHHOC—
TH TOZPELIeTOK) .

lsMeHeHne pa3sMepoB MATHETHKA
B HanpaBjeHWM, NapaiellbHOM
BEKTODY HANDMEEHHOCTH BHEUHETO
MATHUTHOTO IIOJA.

lI3ameHeHue pa3MepoOB MATHETHKA

B HalpaB/leHmH, IepHeHINKY D~
HOM BEKTOPY HAIDAXEHHOCTH BHEl-
Hero MarHMTHOTO MOJA.

MarHHTOCTpHKIMA B NEepPeMeHHOM
MaTHUTHOM IIOJIE.

HeOnHO3HaYHasA 34BHCHMOCTH Mar-
HUTOCT PMKIMOHHHX Hedopmarmit



142

143

I44

145

146

MeTaMarHuToynpyrocTs

9fdexT Buwnapu

9fdekT BrmemaHa

dfdexT Beprxaiima

dfdexr Bmraxma
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OT HaIIpAXEeHHOCTH BHeUHeI'0 MarHWUT-

HOT'O IOJifl.

CywecTBoBaHne HeJmHeitHOi 3aBMCH-
MOCTM MATHUTOCTPUKIMOHHHX Ledapme«
it OT HANpPAKEHHOCTH BHENHET'O Mar-
HHUTHOTO TIOJA B MATHETHKAX C KOOIe-
patuBHuM 3ddHekToM fiHa-Tessepa.

lI3meHeHMe MOIyJA BeKTOpa HaMarHu-
YeHHOCTY NIpH yIpyroM nedopMupoBa-
H QeppoMaTHeTHKA.

BozHukHOBeHMe NefopMmalmn KpydeHus
B NOMEl}EHHOM B NPOXOJBHOE MATHUT-
Hoe mnoJie $eppOMATHMTHOM CTEpEHE
NPV IIPONYCKAHMM IIO HEMY BJIeKTpH-—
YeCKOT'O TOKa,

Bo3HNKHOBEHUE NPONOABHOH 3JEKTPo-
IBuXyumeil cuJH IpU CKpydMBaHUM (Qep—
POMATHUTHOI'O CTEPXHA B IIPOIOJHHOM
MATHHTHOM IIOJE.

Peaxums ynpyro IeQopMUpPOBAHHOTO
(e ppOMATHATHOTO CTEpPKHA Ha GHCTpPOe
N3MEHeHNEe HarpaBieHus BHEWHEeTOo

MarHNTHOTO NOJA.



I47

148

149

I50

MarauToynpyTrie BOJHH

Marau1oympyroe
3aTyxaHue

Marsuroynpyrad leab

6. KuHeTHueckue

TasbBaHOMATHHUTHHE

afPeKTH
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TulpunHHe BOJHH OTKJOHEHU# BeKTO-

POB JTpPYTOTO CMEWEHNS ¥ HaMaTHU-
YEeHHOCTH OT PaBHOBECHHX OpMEHTa-
mit, CyullecTBynUme B OGNaCTH dace
TOT ¥ BOJHOBHX BEKTODOB, COOTBET-
cTBywimell OKPeCTHOCTH TOYKM Hepe-
CeYeHNA ITUCIEePCHOHHHX KDUBHX YIIpy-
THX ¥ CIMHOBHX BOJH.

YBesvueHHe 3aTyXaHWA YUPYTHX
BOJH B MATHHTOYHNOPANOYEHHHX Cpe-
Iex 3a cyeT CBA3K MeXNy Yupyroi
¥ MarHUTHO# MOICHCTEMaM.

OGnacTs 3ampemeHHHX 3HaueHMi
YaCTOTH B CIEKTPe CIHMHOBHX BOJH,
BO3HMRamas BCAELCTBHAE CBA3YM
Mexmy yupyroil m MarhmTHOU mom-
cHcTeMamu.

SIBJIeHUA o

KuHeTudeckue sBJEeHMA, NPOUCXONA-
IMe B Cpele, NMO KOTOpoi#t mpoxomuT
9JIeKTPUYECKId TOK, B NpPUCYTCTBUU
MaTHUTHOTO NOJIA WM (M) HamarHH-
9EHHOCTH.,

IIpnmeuaHue. PasamyanT amuadaTu-
YeCKUe IajbBaHOMATHUTHHE 30DeKTH,



I5SI HopmanpHut monepewHHi
afdexr Xosna

152  AHomanbHHl momepeuHHit
afdexr Xoana
CnonTaHHH monepeqHuft
afibexr Xoana

I58 Koaddmmenr Xoana
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KOTZla OTCYyTCTEyeT TeIIoOCMeH
CPeIH C OKPYRamiMM IPOCTDAHCTBOM,
¥ ¥30TepMidecKue, NpU KOTOPHX OT-
CyTCTBYeT IpaIueHT TeMIepATYPH B
HanpaBJIeHuN, NepHeHIuKyJIIPHOM
BEKTOpaM IUIOTHOCTHE TOKA HanpdA-
XEeHHOCTH M MATHUTHOTO moid (wm
HaMarHM4eHHOCTH) .

Bo3HHMKHOBEHHEe B NOMemeHHOR B
MATHUTHOe NoJie cpelie, MO KoTopoZ
IPOXONAT 3JleKTpudeckuit TOK,8JeK-
TPHYECKOI'O IOJIA, HAIDPAREHHOCTH
KOTOPOI'0 NPONOPLMOBAABHA Ranps-
XeHHOCTH MATHHTHOTO NOJA ¥ HAal-
paBjieHa NepHeHTEKYJAPHO BeKTOpPaM
IVIOTHOCTE TOKA M RAIpAXeHHOCTH
MATHETHOTO NOJA,

Bo3HHKHOBEHHe B MATHATOYTOPANO-
ueHHOt cpeme, mO KOTOPOf NPOXONHT
9JleKTprUeCKnit TOK, 9JeKTpHYecKO-
TO NOAA C BEKTOPOM HANPSXEHHOCTH,
OPONOPLMOHANEHHM HAMATHAYEHHOCTH
¥ HanpaBieHHHM IepHeHIMKYJAPHO
BeKTOpaM ILIOTHOCTH TOKA M Hamar-
HIMYEeHHOCTH.

Kosfd¥ipeHT nponopLOHaNbHOCTH



154

155

156

Tonepeunult MarHuTO-
pe3ncTuBHHE a@deKT

NlpomoapHult MaTHATO-
pe3ucTEBHHIT 3ddexT

3axon Kammm
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MeXLy 5JEeKTPAYeCKEM IOJNEM, BO3-
HukammuM npu sdderre Xoana, n
BOKTOPHHM IPOM3BELEHMEM BEKTODOB
IIOTHOCTH TOK& M HAaIpAXeHHOCTH
MATHHTHOTO MOJA (WM HaMaTHUYeH~

HOCTH) .

VaMeHeHNe YHEeABHOTO 3JIeKTpude-—

CKOT'O CONPOTUBJIERHS CpEIH, IOMe-
meHHO#! B MarHMTHOE IIoJe, BEKTOD
HAIPAXEHHOCTH KOTOPOTO IIepIeHIw-
KyJnApeH BeKTODY ILIOTHOCTH TOKA.

l3MeHeHMe YNENBHOTO 3JIEKTpAYE—
CKOTO CONPOTHBJIEHHS CPEeNH, TOMe-
mEeHHOR B MATHMTHOE HOJNEe, BEKTOP
HanpAKeHHOCTH KOTOPOTO HalpaBie
[8paleNIbHO BEKTOPY ILIOTHOCTH
TOKA.

CyuwecrBoBaHme JumHeltHo# 3aBuMcH-
MOCTH M3MeHeHMA YL EJBHOTO 3JEKT
PYYECKOI'O CONPOTHBJIEHUA CPEnH
OT HAUPAXKEHHOCTH MATHUTHOTO MOJLA
NpH IOTepedyHOM MaTHUTODPE3UCTHB-
HOM 30PeKTe B CHJABHHX MATHUTHHX
TIOJLAX

Nlpumeuannme. B GoapmMHCTBe cpex
YAeJABHOE 3JeKTPUIecKoe COINPOTHB-



157 3dderr Kommo

158 Illonepeunuft rairBaHO-
TEPMOMATHUTHHA SfPexT

159 IIpomoasHHE ranbBaHO-
TepMOMATHUTHHI S@dexT
9fdexT HepHcra
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JieHEe B MATHATHOM IoJe BO3pacra-
eT; YMeHBIGHHE 2JIEKTPHUIECKOTO COm-
POTHRIEHAA HalJmmaeTCsd B cpenax,
obnenammx asdpextoM Kowmo, B 06-
JacTd TeMmnepaTyp, MeHBINIX TeMuepa-—
TypH KoEmo.

CymecTBOBaHEe MHHEMyMA HA TeMme-
paTypHolt 3aBUCUMOCTH YHEJABHOIO
3JIeKTPHYIECKOTO CONPOTHRIGHHA IpH
TemuepaType KoHEo, 0CyClOBISGHHOTO
BO3HHKHOBEHMEM MATHETHOIO yHOPA-
IOYeHHA B CHCTeMe INPEMECHHX aTo-
MOB B HOPMAJIBHHX MeTaJlaX.

BosHuKkHOBeHHEe B noMelleHHO# B mar-
HHTHOe HOJe cpenle, mO KOTOpof mpo-
XONHT SJeKTpAYecKHlt TOK, IpalMeHTa
TeMIepaTypH, HAODABJIEHHOTO Nepe
TIeHTEKYJIAPHO BEKTOPaM IUIOTHOCTH
TOKA M HANDPAXEHHOCTH MATHATHOIO
noad,

lipmmeuanne. fPexT ITTHHCray3eHA
MOXeT OHTh TOJBKO amuacaTHdeCKIM,

Bo3HnKHOBEHMEe B IOMEUEHHOf B Mar-
HATHOe moJe cpelie, IO KOTopoft mpo-
XONUT SAeKTpwdeckufi TOK, T'pamueH-—
Ta TeMiepaTypH, HampaBJEHHOTO Na-



I60

Iel

I62
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TepMoMaTHuUTHHe 20iPeKTH

Nonepeunnit TepmoMar-
HUTHH addexT

IIpomoNbHHA TepMoMaT—
HuUTHER a¢dekT
Spdexr Mammu-Purn-Jlemoxa

PajllelbHO BEKTODY ILIOTHOCTH
TOKa.

I. He npmBomAume X BO3SHMKHOBE~
HAD 3JIEKTPUIECKOTO IIOJA KNHEeTH-
YecKye SABJIEHWA, NPONCXORAME B
cpefie, B KoTopof cymecTByeT I'pa-
IUEHT TeMieparypH, B IPUCYTCT-
BEM MATHNTHOI'O NoJd wim (#) Ha-
MATHIYEeHHOCTH.

lIprMeuaHne. dieKTpUUecKud TOK
OTCYTCTBYeT.

2. /I3MeHeHMe MATHHTHOTO COCTO-
fIHNA BellecTBa IPM HAaTpeBe WK
OXJIGXIeHIH .

BosnukHOBeHMEe B momemeHHo# B
MarHuTHOe IoJie cpefle C rpamuen-
TOM TeMIepaTypH, NepHeHTuKyAIp-
HHEM BeKTODYy HAIPAKEHHOCTH Mar-
HHTHOTO MOJIA, ROMOJHUTEABHOTO
TpamueHTa TeMIepaTypH, Hampas-
JIEHHOTO NEPNEHMMKYJIAPHO BeKTO~
paM HalpAKeHHOCTH MATHMTHOTO
TI0JIT M MCXOOHOI'O I'DAIMEeHTa TeM—
nepaTypH.

BosnukHOBeHMe B momelieHHO# B
MarHuTHOE IIoJie cpelle T'palueHTa

TEeMIepaTypH, HAIPABJEHHOTO Ia-



163

I64

165

166
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TepmoranbBaHOMATHATHHE

S0OPEKTH

[lonepeunn#t TepMorans-
BQHOMATHUTHHE S@dexT

IpomonrHult TepMoTans—
BQHOMATHUTHHI B(HeKT
lIpomoaruui adpexr HepHe-
Ta-JTTUHCTay3eHa

PaJlenbHO BEKTOPY HANPAXEHHOCTH
MATHUTHOTO TMOJIA.

NpuponAmMe K BOSHMKHOBEHHD 3JeK~-
TPEYECKOTO NOJA KEHETHYECKHAe AB—
JIeHus, TMPOUCXOXAMe B cpene, B
KOTOpO# CymecTEyeT I'DAmMeHT TeM-
nepaTypH, B NPHCYTCTBEY MATHHT-
HOro moaf wu (X) HAMATHUYEHHOCTH.

Bo3HHKHOBeHNe B NOMelleHHOR B mar-
HUTHOE N0Jie cpefle C T'PATMEeHTOM
TeMIepaTypH, IepIeHIMKY L PHEM
BEKTODY HAIPAXEHHOCTH MATHUTHOIO
noJig, 9JeKTPUYECKOTO IIOJA, BeK—
TOpP HANPAXKEHHOCTE ROTOPOTO Iep-
TEeHIVMKYJAPEH BEKTODAM HAlDAXEH-
HOCTE MATHMTHOT'O II0JA ¥ TPaIueH-
Ta TeMIepaTypH.

Bo3HuKHOBEHNE B IOMelleHHO# B Mar-
HETHOE NoJe Cpefie ¢ TPaIusHTOM
TEeMIEPATYPH SJEKTPUYECKOIrO MOJs
C BEKTOpPOM HAaNpAKEHHOCTM, Iapaj-
Jle)bHHM TPamueRTy TeMIepaTypH.

7. JIOMEHH ¥ IOMeHHHe T'DHHIIH.

MarHUTHHID LOMEeH

3aMKHyTas MUKDOCKOIMYecKad 00-

JlacTh MarheTHKa, XapaKTepusywia-



167

I68

169

170

I71

I72

®eppoMaTHATHHE mOMEH

AnTudeppoMarHA THHIL
IOMeH

JomeHHad rpeHmua

JomeHHad CTPYKTypa

TlonocoBas mOMeHHas

crpykType (IJIC)

JlaGupnHTHAA TOMEHHaA
CTPYKTypa
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AC OpaKTHYeCKH OIMHAKOBHMM HAM-
PaBJeHUAME M 3HAUEeHWAME MonyJelt
BEKTOPOB HAMATHUYEHHOCTH MATHAT-
HHX IIOXpeleTOK, OTpaHHYeHHas IO-—
MeHHO# rpanme#t wi () cBoGonHol
NOBEPXHOCTB MATHETHKA.

MarHmTHHE moMeH B eppoMarHeTHKe.

MarauTHHE moMeH B anTH(eppoMar—
HeTHKe.

IlepexonHas o6naCTh MeRLY cocel—
HUMA MATHMTHHMM IOMeHaM!, BHYTpH
KOTOpO#t BEKTOPH HAMATHUIEHHOCTH
MATHATHHX IOXNDEmeTOK M3MEeHARTCH
0o HanpamjeHno ¥ (MmHM) MoOXyJm.

COBOKYIIHOCTBH JOMEHOB ¥ IOMEHHHX
T'DaHUIl MATHETHKA, XapaKTepu3yeMHX
ompeXeJIeHHHMA pa3MepaMi ¥ OIpene-
JIeHHHM B3@MMHHM DAaCHOJOXEHUEM,

JomeHHAA CTPYyKTypa C IOMeHaM# B
BHIe IOJOC ONMHAKOBOl NMPMHH C
napaJjulelbHHMI JOM@HHHMH I'DaHHLIaMA.

JloMeHHaA CTPYKTypa C IOMeHamu B
BULe [OJOC ONMHAKOBO{ UMPHHH C
XaOTHUECKH PpACIOJOXSHHHMA HOMEH-
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CkBo3HO#I MarHUTHHI
IIOMeH

Hecksaano#t marxmTHuR
IIOMeH

BHyTprOoGBeMHHt HeCcKBO3~
HOt mOMeH

[IpunoBepXHOCTHHIE HECKBO3-

HOlt momeH

lwmsnprdeckutt MAIHAT-
Hiit IOMeH

umgq,

TexcaroHanbHas pelleTKa
IMIMHEPUYE CKAX MATHAT—
HHX IOMeHoB

HHMA TDaHWIIaMA.

IoMer B MarHeTmke (Kax mpasmwio,
B JopMe IIACTHMH WAM IUICHKH),
MeluElt KOHTGKT C OGOMMA pas3Bu~
THMM NOBEPXHOCTAME MATHeTHKA.

Iomen B MarHeTHKe (Kax IpaBwio,
B fopMe IUIGHKM WM IUIACTEHH),

He MMenumlt KOHTAKTa mO Kpaltneit
Mepe C ONHOR M3 pa3sBHTHX NMOBEDX-—
Hocrell MaTHeTHKA,

HeckposHoft momen, He umemupit
KOHTaKTa C O6e¥MX pa3BUTHMU
MOBEPXHOCTAME MATHETHKA.

HeckBo3Ho#t momeH, He mMemnuui
KOHTaKTa C ONHO# u3 pasBUTHX
noBepxHOCTe#t MArHeTURA.

CxBO3HO#t OMER C INMJMHIpWIecKol
IOMeHHO#t Trpanmieft.

JomMeHHasd CTPYKTypa, 00pas’oBaH~
Hafd IMIMHAPAYECKMMA MATHATHHMA
IOMeHaM# OINMHAKOBOTO IHaMeTpa,
pPaMIOJIOXEHHHME B y3JIaX IByMep—
HOt reKcarcHaBbHO# pemeTKH.
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I79 AmopdHad peleTKa JomeHHadA CTPYKTypa, 0o0pa3oBaHHas
IUMHIPAYE CKAX MATHUT- Xa0THYEeCK! DACHOJOXEHHHMA IHJMHI-
HHX JOMEHOB PAYeCKUMA MATHATHHMM IOMeHama

Pa3NAYHOTO IUaMeTpa.

I80 CoToBas mOMeHHaA llpasunbHasAs rekcaroHadbHas peueT-
CTPYKTypa K& IOMEHOB C XOMeHHHMA I'paHmIila-
M#, Gau3KIME o opMe K NPaBIIEr

HOMYy MeCTHYTOJNBHHKY .

I8I JlomeHHaa rpaHuna Bioxa JlomeHHasa rpaxmiia, B Jio6o#t Touke
KoTopo#t BEeKTOp HAMATHAYEHHOCTH
napaJulesieH NOBEPXHOCTH pasmena
MeXIy COCeIHMMM JTOMeHamu,

I82 JomeuHad rpaxmia Heens JomMeHHasa rpaHuig, B JOGO! TOUKe
KOTOpO#l BEKTOpP HaMATHUYEHHOCTH
NeprneHIUKyAApeH NOBEPXHOCTH pas-—
Iesa MexLy COCeIHMMU JOMEHaMH.

I83 CxpyueHHas IOMeHHaA JomeHHaA rpaHylla C HEOXHOPOLHHM
TpaHUIA IO TOJUMHE DaclIpeneseHHeM BEKTO-
pa HaMarHW4YeHHOCTH, CIOCOCCTBY-
DUMM 3aMHKAHMD MATHUTHOTO IOTO-
Ka OT COCeNHIX IOMEHOB,.

I84 Jluuma Baoxa YuacTOK MOMeHHOl rpaHMuH Heeas,
pasnensoumii 1Be NOMEHHHE I'pPaHH~
uy Bnoxa ¢ MpPOTMBONOJOKHHM Hall-

paBleHNEeM pasBOPOTa BeKTopa Ha-
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MATHUIEHHOCTH .

185 BepTHKaJbHAA JUHAA JuHusa Bnoxa, IepreHTMKYJApHaS
Baoxa TOBEPXHOCTH MATHETHKA.

186 Topu3oHTANBHAA JMHAA Jnuua baoxa, mapajulelbHas NOBEPX-
Baoxa HOCTH MaTHeTHKAa.

187 Touka Bnoxa Touka, B KOTOpO# HampaBieH¥e

BEKTOpa HAMATHUIEHHOCTH He ompere-
JeHO,a Ha KOHIAX ImameTpa cdep
CKOJB YTONHO MAJOrO pasMepa C
LIEHTPOM B TOuKe Bioxa BeKTOpH Ha-
MATHEYEHHOCTH HalpaBjieHH aHTHna-

DaJLeJBHO,
188 Tsepmuit IMI IMI, moMeHHAA T'paHMLA KOTOPOTO
Eecrrt IMI COIEPXHT GOJIBIIOE WHCJO BEPTHKANB-

HHX JmHmit Baoxa.

189  Marxutt IMI IMI, IToMeHHas T'pAHHIA KOTOPOI'O
Hopmanbuuii IMI COIEPEUT MAJOe YACAO BePTHKANb-
HuX Juuumii Baoxa.

8. [poleccH HAMATHAYNBAHHA, NEePeMATHHUMBAHUA U
pasMarHNYMBaHUA.

190 BHeluHee MATHHUTHOE INOJIe MarsuTHOE mOJie, CO3ITABaAEMOe
BHEMHUMA HMCTOYHHKAMA.
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I92

I93

194

I95

I96
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llosie MOMMATHUYHBAHUA

Hamarumausanue

HamarxnugeHsHoe cOCTOSAHHE

OGpaTuMOe HAMATHMYUBAHHE

HeoGpaTuMoe HamarHUIu-
BaHue

BearmcTrepesncHoe
HaMaTHNIKBaHNe

BHemHee MATHHTHOe moJe, nefCTEy-
pilee Ha MArHUTHHI MaTepual C
LeJbD CO3NAHAA ONPENEJNeHHOTO Mal
HHUTHOT'O COCTOSHMA IOCJEIHEro.

Tlpouecc yBesuueHHA CpeXHero (IO
06beMy) 3HAUYEHHA NPOCKIMM BEKTO-
D2 HAMATHWYEHHOCTH MATHHTHOTO
MaTepuala HA HAnpaBleHHe BHeD-
Hero MarHETHOTO NMOAA IPE BO3pac-
TAHWYM HANPAREHHOCTH IOCAENHEIo.

CocTosHME MATHATHOTO MaTepuals
¢ orauuHoft oT Hyas cpemHefi (mo
06beMy) HaMATHIIEHHOCTED.

HamaranunBanme, He CONMPOBOXKIA-

nieecsa HeoOpATIMHMA H3MEHEOHMAMH
HalpaBJleHud, MOIYJAs WM pacIpe-
IeseHNs BEKTOpa HaMaTHWYEHHOCTH.

HaMarsmuueaHve, CONpPOBORIAUEECH
HeoOpaTHMHMA U3MEHEHHAM: HalpaEe-
JeHU", MOLYJSA WM pacuperneseHus
BEKTOpa HaMATHUYEHHOCTH.

HamaruuwyyBauue, Ha Jwodolt cramm
KOTOPOTO MATHATHOE COCTOAHME

OMHO3HAYHO OnpeneisdeTCsA BHEMHNM
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198
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THCcTepe3HCHOe HAMATHU-
YEBaHVe

MMoyascHOe HaMarHWIA-
BaHHe

KsasucraTuueckoe HaMarHE-
YMBaHKe

£7 -
MATHHUTHHM IIOJIeM B COOTBETCTBYeT

TepMOIUHAMIIECKA DABHOBECHOMY
COCTOSHMI MATHUTHOT'O MaTepHeJa.
IIpumeuanve. IIpn JwOOM (MKCHPOBaH-
HOM 3HAYEHMM BHEMHETO MATHUTHOT'O
TOJIA TepMONMHAMIYECKE DAaBHOBEC-
HOe COCTOSHME MOXeT OHTH NOCTHI-
HyTO, HampuMmep, NyTeM Bo3ne#cTBHA
Ha MaATHATHHI MaTepuas IepeMeHHOT'O
MATHETHOTO TOJA C IOCHeLYIIMM
YMeHBIIOHEEM aMIUMTYRH TOCJeNHero
IO Hyad.

HamarHuanBanue, Ha HEKOTODHX

WM BCeX CTamUAX KOTOPOTO MATHHUT-
HOe COCTOSHMe HEONHO3HAYHO 3aBH-
CHT OT BHEWHETO MATHHTHOTO MOJA
H OTJMYaeTCd OT TepMOIEHaMAYE CKH
PABHOBECHOTO COCTOSHHA MATHHUTHO-
TO MaTepHaia.

HamarHuquBaHWe HMIYJBCHHM BHOIl-
HAM MArHHTHHM IOJIEeM.

HamarHuumBanme MeLJIEHHO M3MeHs-
piMea (0 CpaBHEHHD C XapaxTep—
HHM BpPEMeHeM pesaKcaliy MArHuT-
HOT'O COCTOAHHMA MATepHana) BHel-
HUM MATHUTHHM IIOJIEM.
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200 HamarHuuMBaHME IOCTOAH- HaemarHuunBaime NOCPELCTBOM IO-
HHM ITI0JIeM MeLEeHUsI B NOCTOAHHOE BHeNHee Mar-
HUTHOE I[OJe.

20I HamarHwdmBaHue C ION- HaMarnwumpaHue B NpUCYTCTBIH
MATHAYMBAHUEM HOCTOMH- fMKCHPOBAHHOTO MOCTOSAHHOTO NOJA
HHM TI0JIEM TIOMMATHIIM BAHUA .

202 HamarHuumBaHMe C ION- HamaruguubaHue B NpUCYTCTBAN
MATHIYMBOHVEM IlepeMeH- TIePeMEeHHOT0 MATHMTHOI'O HMOJX ¢
HEM NOJEM ¢uKCHpOBaHHO! aMImMTyHOM.

203 CmeuweRus npoueccu Ipy IBuxeH¥eM IOMEHHHX TI'DaHMI] MOX
HaMaTHUII BaHIU IelicTBMeM BHeWHETO MATHUTHOTO

TIOJIL, IpM KOTOPOM YBEJHIHBAETCA
OTHOCUTEJbHHI 00BeM LOMEHOB C
BeKTOpaM HaMarHMIeHHOCTH, COC-
TABIANIMMA HAMMEHBUNE YTJH C
HanparjeHreM BeKTOpa HalpAxeH-
HOCTW MATHUTHOTO IOJA,

204 HamarHuquBaHWe ITyTEM HamarHuuuBaHue ¢ npeoGaanaHueM
CMelleHusI TOMEHHHX TI'pa- 1Ip OLIeCCOB M3MeHEeHUA IMOJOXEeHUA
HyI] IOMEHHHX TI'DaHNII,

205 OCparmmoe cMmeleHue IO— IBuxeHMe NOMEHHHX T'paHMl] IOXL
MEHHHX TpaHMI IelicTBueM BHeUWHEeI0 MATHUTHOTO

MoJii, P KOTODPOM MX IIOJOXEHMe
OIHO3HAYHO 38BUCHT OT MOIyJaA U
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207
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209

HeoGpaTyoe .cMelleHMe
IOMEHHHX TI'DaHMI

Bapxraysena agdexT
Crauxkn Bapxraysena

3amepxKa cMelieHus
JIOMEHHHX I'DaHMII

3aKpelvieHne JOMEHHHX
TpaHuI
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I OpHMEHTalM BEKTOpa HalpAxeH—
HOCTH TIOCJIenHero.

IBM:ieHue IOMEHHHX T'DaHMI TIOZ
IeilcTBUMEM BHEMHETO MArHUTHOIO
moasi, NP KOTOPOM KX MOJIOREeHUe
HEOLZHO3HAYHO 3aBUCUT OT MOLYJA
Wi OpMeHTalMK BeKTopa HalpmxeH—
HOCTH IIOCJEIHETO,

flBsienne CKAYKOOGPA3HOT'O M3MeHe-
HMSl HAMaUHN4EHHOCTH MATHEeTHKa
IPY MOHOTOHHOM N3MeHeHMM BHelHe-
IO MATHUTHOI'O Nojad, OCyCAOBJEH-
HOe IpoleccaMid HeoOpaTuMOTO CMe-
WeHHA TOMeHHHX I'DaHMIl.

I. OrcyrcTBue peaximy ITOMEHHHX
TPaHMI, JIOKAJM30BAHHHX Ha Heom-
HOPOIHOCTAX MM Ie(eKTax MarHe-
THKA, HA U3MeHeHMe HalpaBleHus
WM MOIYJAA BeKTOPA HailpAKEHHOCTH
BHEWHEeIro MATHATHOTO MOJf.

2. BpemeHHOe 3anas3nuBaHUE MEXIY
MOMEHTOM CKAYKOOOpa3HOTO M3MeHe-
HUA BHEWHEro MATHUTHOIO NOAA M
HauaJoM IBUXEHHA NOMEHHHX TpaHmi.

Jiokanau3alyd DOMEHHHX I'paHMIl Ha

HEONHOPONHOCTAX WM HedeKTax
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211

QI2

2I3

214

3aKoH HaMaATHN4IVBAHHA

O6nacrs Pases

KoncranTn Panes

Bpaesna npoueccH mpu
HaMarH19y BaHIU

HamarxuuvBaHue myTeMm
BpallleH¥s BeKTopa Ha-
MATHU4YEeHHOCTH

MarHeTHKA.

AHaumTHYeCKOe MpeLuTaBleHne 3aBU-
CHMOCTE cpemHero (mo ofbeMmy) 3Ha-
YeHUA NPOEKIMM BeKTOpa HaMaTHWYeH-
HOCTY HA HaImpaBJieHHe BHEMHET'O Mar-
HUTHOTO IOJI OT HANPAREHHOCTH MOC-
JenHero (B 06NACTH CJAAGHX MATHHAT—
HHX moneft) B Bume HoymMHOMA 2-Of
CTeNeH!, B KOTOPOM CBOGOIHHI WieH
paBeH HyJo, & Kod3{fuIMeHT npu
crapuweil CTemeHM MeHAeT 3HAK TpPH
U3MEeHeHIM HAaIpaBleHud BeKTopa
HaIPAReHHOCTY MATHUTHOTO MOJSA.

06sacTh TPHMEHMMOCTE 3aKOHA Ha-
MarHU4YMBaHuA Pajed.

KosdfmmeHTH mOJMHOMA B 3aKOHE
HaMmarHwuuBaHuA Pases.

IloBOpOT BEKTOpA HAMATHUYEHHOCTH
non IeifCTBUEM BHEUHeTO MATHUTHOTO
IO B CTOPOHY YMEHBLUEHUS yraa C
BEKTOPOM HANPAKEHHOCTH MOCAeIHeTo.

HamarsnuuBaHue C TpeoCiamaHueM
NIPOLIECCOB M3MBHEHUN HarpaBJleHnd
BEKTOpa HAMATHNYEHHOCTH.
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QI6

217

2I8

2I9

OGparumoe BpalleHUe
BeKTOpa HaMaTHKYEeH-
HOCTH

HeoGpaTumoe BpaueHne
BeKTOpa HamarHWdeH-
HOCTH

OmHOpOXHOE BpalleHne
BEKTOpa HaMmarHM4YeH-
HOCTH

HeomnoponHoe BpaligHMe
BeKTOpa HaMarHW4eH-
HOCTH

TexHMYeCKOe HaMaTHIIM«s
BaHue
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IloBOPOT BeKTOpa HAMATHMYEHHOCTH

Hox HeficTBEEM BHeWHEIro MATHMTHO-
TO NOJA, IPY KOTOPOM ero Hanpas-
JleHse ONHO3HAYHO 3aBUCUT OT HAN-
DAXEHHOCTH NOCJENHEro.

[loBOpOT BeKTOpa HAMATHWYEHHOCTH
mox ne#CTEMEM BHEWHEeIo MATHUTHO-
TO 10Jf, IPE KOTODOM €ro HAmpaB-
JleH¥e HeONHO3HAYHO 3ABHCHT OT
HANPAKEHHOCTH TOCJIETHETO.

IloBOpOT BeKTOpa HAMATHHIEHHOCTH
TOL IeiiCTBHEeM BHEWHEro0 MATHHTHO-
TO noJiA, IPU KOTOPOM ero HampaB-—
JieHne ONVMHAKOBO BO BCEX TOYKAX
MAaTHeTHKA.

lloBOpOT BeKTOpa HAaMATHWYEHHOCTH
nox meiicTBMEeM BHeEWHEI'0 MATHUTHO-
I'0 TOJiA, IPH KOTOPOM €r0 Hampas-
JieHie HEONVHAKOBO B DA3JITIHHX
TOYKaX MarHeTHKa.

HamarHnunBaHne C npeoGaalaHmeM
IIpOLIeCCOB M3MEHEHMA HanpabBJleHnA
1 pacnpefeseHud BeKTOpa HaAMATHU-
YeHHOCTH.



220 3akoH OpUC/MXEHHA K
HaCHIleHAD

221 lcTuHHOe HaMaTHWYMBaHNE
Nlapanpornecc

222 KpuBasg HaMAaTHNYMBAHUA

223 Kpupas HaMaTHWIVBAHUA
70 HaMarHM4eHHOCTH
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AHasmTUYECKOE MpelCTaBJeHNe 3aBH-
cmMocTi cpemHero (mo o6beMy) 3Ha-
YeHHA TPOeKIM: BeKTopa HaMaTHWYeH-
HOCTH HA HampasjeHue BHeuHero mar-
HATHOTO MOJA OT HANPAKEHHOCTH IOC-
JegHero B 00JacT¥ CIWIBHHX MArHUT-
HHX ToJell, Tme HaMATHUUYMBAHNE IPO-
HCXOMUT IyTeM OGpaTHMOrO BpalleHus
BeKTOpa HaMarHW4eHHOCTH, & YToJl
MexIy HUM X BEKTODOM HaIpAXEeHHOC-
TH MATHUTHOTO IOJA Mal.

HamarsuuvBaHue OyTeM KM3MeHEHMA
MOLYyJsi BeKTopa HAMATHUYEHHOCTH,
TpoMcxofAuee B 0GAaCTH HaCHUEHHA
MarHeTHUKA.

KpuBas 3aEMCHMOCTH CpemHero (mo
06'beMy) 3HAYEHNA MPOEKIMH BeKTO-
pPa HaMATHHYEHHOCTH WIM BeKTOpa
MATHATHOX MHIYKUMA Ha HanpaBie-
Hie BHEWHeTO MATHATHOTO NOJA OT
HANPAKEHHOCTH MOCJENHETOo B IIPo—
Iecce HAMATHUYMBAHUA.
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28

KpuBas HaMaTHIMABAHUA
10 MATHUTHOX MHIYKIWK

HaxnoH KpuBoil HamarHm-

YUBaHNA

HavaspHaa KpuBad Hamar-

HAYMBAHUA

HopmanbHas KpubBas Hamar-
HUIUBaHUA

OcHOBHaA KpuBasg HaMarHU-
UMBaHUA

BesrucrepesucHasa Kpubas
HaMaTrHIIBaHuA
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IlpousBonHasa QyHKImM, ormcuBameit
KPUBYD HGMATHUUMBAHWA, [0 HaIpA-
KEHHOCTH BHElHer0 MATHHTHOI'O IO-

Jid.

KpuBasg HaMarHMUMBAHHA MATHETHKA
13 NMepBOHAYANBHO pa3MaTHUMEHHOI'O
COCTOSIHNS, TNOJyYenlaacs Opu Mo-
HOTOHHOM BO3paCTaHNM HAaIpXeH-
HOCTH BlLielIHET'O MATHUTHOTI'O IIOJIf.

TeoMmeTprueckoe MecTO TOIeK, CO-
OTBETCTBYWIMX BepIMHaM IeTelb
THcTepe3uca, MNOJYJalUMXCa Ipu
IMKJIMYE CKOM I1€ peMAaTrHUIMBAHIN
MaTepuaja MATHATHHM IIOJIEM C IOC-
TeNneHHO Bo3pacrawulell wm nocre-~
MeHHO yOHBamue# HANpAKeHHOCTEHD.

KpuBas 3aBucHMOCTH cpexHero (mo
06BeMy) 3HAUEHHA MPOEeKINM BEKTO—
pa HaMarTHUYEHHOCTH WM MarHUT-
HOl MHOYKIMM Ha HanpaBjieHue
BHEMHET'0 MATHUTHOI'O IOJA OT Hal-
PAREHHOCTH MOCJAENHEero INpH Ges—

TNCTepe3CHOM HaMarHNJIMBaHNH.
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MaruuTHOe HacHuleHue

HaMaTHUYEHHOCTD HACHUEHUA

TexHM9EeCKOE MATHUTHOE
HacHmeHue

HamaTHM9eHHOCTh TexHuue—
CKOT'O HAacCHIeHNa

MaTrHuTHeA MHEYHKIMA
HaCHUEHNA
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MaruuTHOE cocTOAHME, B KOTODOM
BEKTOPH HaMaTHAYeHHOCTH BCeX
MATHUTHHX TOLpeleTOK B JmoCoi
TOYKe MarHeTHKa, HaxoLAleIrocs
IpH TeimepaType adCOJIOTHOTO Hy-—
Jfl, OPMEHTMPOBaHH MapallebHo
BEKTODY HaNpAKEeHHOCTH BHEIHEN

MarHUTHOTO IOJf.

3HaueHNe MONYJA BEKTOpa HaMmal
HUYEHHOCTH B COCTOSHMM MATHHUM

HOI'0 HacCHLUeHN.

MaruuTHOE cocTosHME, B KOTODOM
BEKTOPH HaMATHIYEHHOCTH BCEX
MATHATHHX IOZpEleTOX B JioGoi
TOYKe MarHeTHKa, HaXONUeroci
IIp¥ TeMmiepaType BHlle a6COJIOT
HOT'O HyJsl, OPMEHTMPOBAHH napal-
JleNBFHO BEKTOpY HalpsReHHOCTH

BHeUIHeI'O0 MarHMTHOI'O IIOJf.

3HaveHlle MOLYJAA BeKTOpa HaMar
HMYEHHOCTN B COCTOAIMM TeXHU-

YeCKOI'0 MarHUTHOT'O HacCHIeHMA,

3HaveHle MATHUTHOX MHIYKIDAM B
MarHeTHKe, INpu KOTODOM HOCTHIra-
eTCA MarHMTHOE HAaCHUEeHHue IIpH
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%4 MaruvTHaA MHOYKIMA TeX—
HIMECKOTO HacCHUe NS

235 HamarHWYEeHHOCTHL CMeleHNs

236 OHeprusa HAaMATHUIMBAHNA

%37 MarHuTHEA axKoMOmAlmA

38 MaruuTHas BA3KOCTH
MaruuTHOe nocJaeneficTEne

HaMaTHAYMBaHMM .

OKCTpanoJMpoBaHHOe K HyJeBOMY
3HAUEHUP HAIpPAKEHHOCTH BHEUHETO
MATHUTHOTO IOJIA 3HAYEeHMe MATHUT-
Holl MHIYKIMM B MarHeTHKe, IIpH
KOTODOM IOCTUTaeTCA TeXHUYecKoe
MATHUTHOe HACHIeHMe IpM HaMaTHU-

YN BaHWM .

He uaMeHsnmascsa BO BPEeMeHM COC-
TABJIANNASA HAMATHUYEHHOCTM MarHe-
THKA, MHIYLMPOBAaHHAA IOJeM IOI-
MATHUYVBAHNA

SHeprus, HeoSXomuMas NAA Hamar-
HUYMBAHAA ENUHULH 0C'»eMa MarHe-
THKA U3 DA3MATHUYEHHOTO COCTO-

fAHAA OO HacCHIUeHHA.

COBOKYTIHOCTH MABJBHHIL, 3aKINYa~
IOIMXCA B IOCTENEHHOM Ipycnocodae—
HMM MATHMTHOI'O COCTOALMA Belle—
CTBa K HOBOI Be/WduHe WM Xa-
paKTepy M3MeHEeHUA MATHUTHOTO
oJIst,

BpeMeHHOe 3anasnuBaHue MexIy
HA3MeHeHMeM MOLYJAA MM Hampapjie-



239

240

Q41

242

NlonEmxHOCTH HOMeHHOR

TDaHVIH

dbdexTHBHAA Macca
IOMeHHOt TpaHMIN

Yokepa mpemesrHas CKO-
POCTE IOMEeHHO!I T'paHuLH

CJI0HYe BCKOT'O IpemebHas
CKOPOCTH IOMEHHO#l Tpa-
HYIH
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HUA BEKTOpa HANPAKEHHOCTH BHell-
Hero MarHUTHOTO NOJAA ¥ M3MeHeHHe
MaTHATHOTO COCTOSHWS M TapameTpos
BellecTBa.

llapamMeTp, paBHHII OTHOWEHMO CKO-
POCTH M30JMPOBAHHOR INOCKO# HO-
MeHHO#f I'DaHMIH IpY PaBHOMEPHOM
NPAMOJMHEHOM IBUKEHNH K HAIpAXek
HOCTY BHENHETO MATHUTHOTO IIOJA,

VMemouprt pa3MepHOCTh MaCCH Ha emp-
HAY Ajaojiads napameTp, Ompemend-
ot TOBEPXHOCTHYH ILIOTHOCTD Kii-
HeTH4decKo#t sHeprum M30JMpPOBaHHOR
mwiocko#! moMeHHO# T'paHMIH, Haxonf
meitcd B COCTOAHIM PaBHOMEPHOTO
IPAMOJIMHEAHOT'O IBUREHUA .

MaxcuMaJbHO BO3MOXHEA CKOPOCTS
DABHOMEPHOTO IPAMOJMHERHOTO IBu-
KeHVWA IUIOCKO# M30JMpOBaHHOR G0~
XOBCKO#l foOMeHHOIl rpaHmMIH B 0e3-
TpaHWMHO! cperne.

MakcumanbHO BO3MORHASA CKODOCTH
PaBHOMEDHOTO NpAMOJMHEHOTO IBE-
XeH!S NJOCKO! N30JMpPOBaHHOM CKpy-
qeHHOIi JOMEeHHO! I'pDaHMIIH B MarHm™
Holl mieHKe.



243

244

245

246

247

248
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CropocTs moMeHHO! rpa-
HUAIH B peXiMe HacCHUeHUs

Koananc mumHIpirdeCKOTo
MaTHUTHOTO IOMeHa

HanpaxeHHOCTE MATHUTHOTO
mosig KoJuamnca IMI

QmnTIYe CKaA HeyCcTolt-
YUBOCTH IMMEIPIIECKOTO
MaTHUTHOTO IOMeHa

HanpsaxeHHOCTE MATHUTHOI'O
TMOJLA 3JUIMIITUYECKOll Heyc-
o BocT IV

Yroa cHoca IMJMHIDPIYES
CKOT'O MaTHMUTHOTO LOMeHa

CpenHag CKOPOCTDH mpAMOJMHe#HOTO
IBUEKEHUA IUIOCKO U30JMpOBaHHOK
CKpyueHHO# momeHHO#t rpaHHmIM C
IVHAMAYECKMMI TODU3OHTAaLbHHMI
GNOXOBCKMMY JMHHAMEA B MaTHUTHOM

IUIeHKe.

PanvantHas HeycTodMBOCTE HOPMH
IMI, BOSHHMKawWad NpKM yBeJITdeHMH
HAIDAKEHHOCTH BHEUHET0 MaTlHUT-

HOTO TOJIA ¥ TIPUBOLANAA K MCYe3-
HOBEHMI IOMeHa.

HanpskeHHOCTh BHEUWHEI'O MATHUTHO-
TO 1OJiA, NpY KOTOpOR MpOMCXOIUT
Kosnanc M.

HeycroitmiBOCTSH, BO3HMKAIWAA TPKU
YMeHBUeHMM HalpAKeHHOCT! BHEMHe-
TO MATHUTHOTO IOJA ¥ HpUBOAsNAs
K 9JUMITHYECKOMY MCKa®eHMn QOpMH
.

HampsAxeHHOCTh BHC i€T0 MATHUTHOT'O
NOoJiA, TIPM KOTOpPO# MpOMCXOmUT 5J-
JUNTHYE CKOe McKaxeHue dopmu IMI.

Yron Memny cKopocThl IBuxeHus LMI
¥ npoexiMell I'pamMeHTA BHEUWHETO
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250

<51

252

253

WHmeKc IOMeHHO# rpa-
HULH IMAMHIPKYE CKOTO

MardiuTHOI'O IOMeHa

MarHuTHHI COJMTOH

llepeMaTHIUNBAHNE

JokanpHOE IIe peMATHUYM-
BaHlie

OGpaTumMoe IepeMarHUUM-

BaHue
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MarHATHOI'O TMOJIA HA ILIOCKOCTH
MaTHUTHOl ILUTeHKH.

Uncno o60poTOB BEKTOpa HaMaIHUUEH-
HOCTY B LIEHTPe IOMEHHO} I'DaHMIH
IMI mpu oGxone ZOMeHa BLOJb NEpU-
MeTpa TO NpaBUJy JeBOT'O BMHTA OT-
HOCLiTeNBHO HanpaBJeHuA BeKTOpa
HaMmaTHIMIeHHOCTH BHyTpu IMIO.

YenvHeHHas HeJMHeilHas BoJHA Hamar-
HIYEHHOCTH CTAIMOHApPHOTO TPOJuLIA.

ll3aMeHeHue nepBOHaYANBHON OpMeHTa-
IMY BEKTOpa HaMarHMYEeHHOCTM HOZ
IelicTBMEM BHeWHEro MATHUTHOTO IO-
Jifl, CONpPOBOXIAKIieeCa U3MEeHeHueM
3HaKa MpOEKINM BeKTOpa HaMarHUYeH-
HOCTM Ha HampaBJjlieHile BeKTopa Hal-

PAXiellIHOCTA MATHUTHOI'O TOJAA.

[lepeMarEMu¥BaHie Majoi 1O CpaBHe-
HIO C pa3MepaMi ofpasua 06aacTi
MaTHeTHKa.

llepeMarHIIMBaHYEe, OCYlieCTBIIEMOe
[IOCPenCTBOM OGpaTHMHX IIPOLeCCOB
CMelleHMs IOMEHHHX T'paHMl WM Bpa-
WeHns: BEKTOpa HaMarHI4eHHOCTH.
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HeoGpamimoe nepemariu-
qnBaHne

OnmHopomHOE IepeMarHu-—
YUBaHNE

HeoznoponHoe IepeMaTHUIM—
BaHue

My AbCHOE TepeMaTHUII-
BaHrne

BesrucrepesucHoe nepeMarHU-
U BaH¥e

Tucrepesuchoe nepeMarHUUN—
BaHKe

llepeMarHyuBaHKE, OCYLIECTBRIIE—
MOe INoCpencTBOM HeOOpaTMMUX IIpo-
LIECCOB CMeUeHUA MOMEHHHX TPaHMIl
W BpalleHuds BeKTOpa HaMATHNYEH-
HOCTH.

[lepeMarHyuMBanne, OCYLUECTBIAA~
eMoe IIOCPELNCTBOM ONHODOZHOTO
BpallleHVsI BEKTOpa HaMaTHMIeHHOC-
™.

llepeMarHuuyBaHe, OCYUECTBAAF
eMoe IoCpenCTBOM HeOIHOPOIHOI'O
BpalleHNA BEKTOpa HaMarHM4eHHOC-

TH.

[lepeMatHUUMBaHTE MMITY bCHHM
BHEUHVM MATHUTHHM II0JIEeM.

[lepemMarHyuMBaHKe, Ha Jwdoft cra-
IVU KOTOPOT'O MATHUTHOE COCTO-
fHMe ONHO3HAYHO OlpenesAeTcs
BHEIHVM MATHUTHHM IIOJEM ¥ COOT-
BETCTEyeT TepMOIMHAMAYECKM paB-
HOBECHOMY COCTOAHME MAarHUTHOTO
MaTepuana.

Hepemmmmna}me, Ha HEeKOTODHX
UM BCeX CTaguAX KOTOpOI'o Mar-



260

261

262

263

264

265

KBasucTaTuecKkoe nepemar-
HIYUBaHVe

llepeMarsyunBaHne IOCTO-
AHHHEM TIOJIeM

[lepeMarHMuuBaHue C IOIN-
MATHHYNBAHUEM IIOCTOAHHHM
moseM

llepeMarHMuMBaHue C IOI-
MarsMuiBaHueM IlepeMeHHHM

ToJieM

[lone nepeMarHUYMBaAHUA

3aponHll NepeMarHUYUBaHUA
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HUTHOE COCTOSHNE HEONHOBHAYHO

3aBUCHT OT BHelWHEI'0 MarHUTHOI'O
noJad M OTIMYaeTCA OT TepMOIMHa-
MITYECKM DPaBHOBECHOI'O COCTOAHMA
MaTHUTHOT'O MaTepuala.

llepeMaTHEUMBaHNe MELJIEHHO M3Me-
HAKUMMCA (110 CPABHEHMO C XapaK—
TEpHHM BpEMEHeM peJaKcallil Mar-
HUTHOTO COCTOSMUA MaTepuana)
BHEWHMM MATHAUTHHM TIOJIEM.

llepeMarsyumBaHye IOCPEILCTBOM
OOMelieH!sI B IIOCTOAHHOE BHellHee
MATHUTHOE HOJIE.

llepeMarHMuuBaHle B OPUCYTCTBUM
fmMKCHPOBAHHOT'O NOCTOAHHOIO IIO-
JiA DOIMATHUYMBAHUA «

llepeMaTHMuMBaHue B IIPUCYTCT BUM
TIePeMEHHOT0 MATHUTHOT'O HOJA C
@uKCHpOBaHHOK aMIUTyHOR.

HanpsaxeHHOCTH BHEWHeTo MATHUT-
HOT'O ITIOJA, HpY KOTOPOil MpOHCXO—

OUT INepeMarHm4uBaHue.

lioMeH HeGoABWOTO pa3mepa, MO-
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ABAKIEicH B HepPBOHAYAJBHO Hamar-

HIYEeHHOM IO HacCHmEeHNs MarHeTHKe
B IIpoLecce NepeMarHMYMBaHNA.

%6 3SapomnmeodpasoBaHne OGpa3oBanve 3apomumeff nepeMarHu—
UMBAHWA B NePBOHAYANBHO HAMATHIR- .
YEeHHOM IO HACHUEHWA MATHEeTHKE.

%7 3Samepxxa 3apoxHIEOlpa- BpeMeHHOe 3amasmHBaHEE 06pas’oBa-
30BaHUA HUA 3apOonHIell IepeMarHNIABAHMA
B MAUHUTHHX NOJX, MEHBIMX NOJA
3aponHmeoCpasoOBaHuA .

%8 [Ilone crapTa HanpAxeHHOCTh MATHHTHOTO NOJA, C
KOTOpO#t HauMHAETCA DOCT 3apONH-
meff mepeMarHNYMBAHMNA.

%9 3amepxkka pocTa 3aL0- BpemeHHOEe 3ana3nHBaHME pOCTa 38—
Iemeit ponume#! mepeMATHUIUMBAHUA B MATHHT-
HHX TOJISIX, MEHBIMX IIOAA CTapTa.

270  MaruuTHHE TMCTepesuc HeomHo3HauHasa 3aBACHMOCTD HaMar-
HUYEHHOCTH WM MATHUTHOR MHIyKIpM
MATHETMKA OT HAIPAREHHOCTH BHell-
HEero MaTHUTHOTO MOJfA.

271  TucrepesucrHHe napaveTpH I[lapareTpH, XapaKTepusywume Mar—
HUTHHI TUCTEepesNucC.
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2176

OcraTouHas HaMaTHAYeH-

HOCTB

OcrarouHad MArHETHad
MHJLY KIS

OcraTounuft MATHETHHEY
OTOK

KospimTreuas cmaa IO
HAMATHUYEHHOCTHU

KospimTHBHAA cmaa 1o
MATHHT:ON MHIYKIMN
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Cpexusg (Mo o6beMy) HAMATHAYEH-
HOCTH, COXPAHANMAACH B MATHETHKS
nocae HAMATHUIMBAHAA €ro HO He-
CHIISHNA ¥ NOCJEXYKEr0 CHHXOHHA
HANPAXEHHOCTH BHEUHEIO MATHHTHO-
TO mOAd KO HyAd.

Cpenuas (mo o6beMy) MATHHTHaA
MHOYKIEA, COXPEHANMAACA B MATHe-
THKE NOCJe HAMATHEIMBANEA €r'0
0 HACHMEHWA ¥ NOCAeXyDmero CHHE-
XeHEA HANPAXeHHOCTH BHEIHETO
MATHETHOTO NOJA KO HyAd.

Cpemunft (o oGkeMy) MATHHTHHEZ
NMOTOK, COXpaHAmumitcA B MarHeTH-
Ke TocJe HaMATHUYMBAHHA ero IO
HACHIEHWA ¥ HOCJEeAyKillerc CHUXe-
HEA HAUOPAXEHHOCTE BHENHEIO Mar-
HWTHOTO NOJA IO HYJA.

HanpsXeHHOCTH BHEUHETO MATHAT-
HOI'0 IOAA, HeoOxomuMad IJIA YMeHb-
meHEs cpemHet (IO o6beMy) Hamar-
HWIEHHOCTHE OT 3HAUEHMA, PABHOTO
ocraToudoff HAMATHWIEHHOCTH, IO
HyAd.

HanpsxeHHOCTH BHEUWHEI'0 MATHAT-

HOTO IOJs, HeOoOXORMMAA IJA yMeHEb-
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meHms cpemHe#t (MO 0OBeMy) MarHmT-

Hoft MHOYKIMHE OT 3HAUeHWA, PABHOTO
ocTaTouHO! MarHmTHO HMHEyKIMM, IO

Hyad,
277 PenaxcalMOHHAs KO8pLM- HanpsmgeHHOCTs BHENHET'O MATHUTHOI'C
THBHas CHIA noysi, HeoOXOIMMAA IJA NpOU3Bene-

HHA MATHETHKA C OCTATOYHOR HamarHu-
YeHHOCTRPD B CTATHYECKHM pasMar{Hm4eH-
HOe COCTOfAHNE.

278 Iletsa MATHHTHOTO T'MCTe- SaMKHyTaA KpMBAA 3aBHCHMOCTH Cpel-
pesuca Hero (1o o6beMy) SHAYEHMA IMPOEKLMH

BEKTOpA HAMAIHMYEHHOCTE WM BEKTO-
pa MarHHTHOM MHIOYKIAM Ha Halpabjie-
HHe BHEUHETO MATHATHOI'O IOAS OT
Hanp[] AXeHHOCT! BHENHET'0 MATHETHOI'O
HOAA NpPHY IMKIMIECKOM M3MEHeHHH Doc-
JeRHero,
llpemeuanme. MHOTIA K neTaAM I'MCTe-
pe3Kca OTHOCAT M HESaMKHYTHe KpH-
BHe COOTBETCTBYNUMX 3aBHCHMOCTef.

279 IleTnda MATHATHOT'O I'HCTEpe- 3aMKHyTaA KpUBASA 3aBUCHMOCTH CpDel—
SHCA MO0 HAMATHHYGHHOCTH Hero (1m0 06BeMy) 3HAYeHHMA NPOEKIMM

BeKT NArHRYEHHOCT)
VHa HanpaBieHNe BHENHEI'0 MATHETHOTO
1O OT HANDAXEHHOCTH BHENHETO Mar-
HHTHOTO NOJAA NpU IMKIMYECKOM H3Me-
HEHNH NOCNERHETO.
llpumevanne, MHorma K neTaAdAM IECTepe-
3uca OTHOCAT M He3aMKHyTHe KpHBHE
COOTBeTCTBYMUMX 38 BHCHMOCTEl,



280 Ilerass MAaTHUTHOTO THUCTEpe-
31ca MO MATHUTHOR MHIYHIMM

28I IleTna MATHATHOTO TMCTEpe3y-
ca craTnueckas

282 IleTaAs MATHUTHOTO TMCTEpE3U-
ca IEHeMUuecKas

283 IleTns MATHUTHOTO TMCTepe3u-—
ca BHEUHAA
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SaMKHYTasA KpnMBas 3aBHCHMOCTH Cpel-
Hero {(mo o6beMy) B3HAYEHWA MpoeK-
LM BEKTOpa MATHUTHON MHIYKIMM ¥
HampapJieHne BHENHeI0 MATHATHOI
oA OT HANPSKEHHOCTH BHENHETo
MATHHTHOTO NOJA NpPH IMKJITIeCKON
N3MeHEHNH NOCJeIHETO,
lIpnmMevanue., MHOTma K nMeTsAM TuC-
Tepe3Kuca OTHOCAT ¥ HE3aMKHYTHE
KDMBHE COOTBETCTBYKIIMX 3aBMCHMIC-
relt.

lleTas MATHRTHOTO IHMCTEpe3Hca,
COOTBETCTEYNUAA KBA3WCTATHIECKe
My M3MEHEeHVD HAIpAKEeHHOCTH BHel
Hero MATHMTHOT'O ITOJA.

lleTna MarHUTHOTO TMCTEpE3uca, -
OTBEeTCTBYDUWAsA Bo3nefcTBMO Ha Mar-
HETUK TIePEMEHHOI'O BHEIHETo Mar-
HUTHOTO IOAA.

3aMKHyTas KpuBasa 3aBUCHMOCTH Cpex-
Hero (mo o6beMy) 3HAYEHUS TpOek-
1M¥ BEKTOpa HAMATHWYEBHOCTH W
BeKTOpA MATHATHO! MHIyKIMM Ha
HanpapBjleHNe BHEWHEeIr'0 MaTrHUTHOTO
TOJIA OT HANPAKEHHOCTH BHEIHEeTo
MADHUTHOTO TOJN® NPH LIAKIDIYeCKON
U3MEHEHWM TIOCJIeNIHETO,



284 lleTas MarHATHOI'O THCTepe-

3¥ca BHYTPEHHAA

285 IleTas MarHUTHOTO TCTEpe—

3Kca CUMMeTpHYHadA

286 IleTas MATHATHOTO I'UCTEpe-
3lca acUMMETpUYHas

287 IleTad MaTHUTHOT'O I'MCTEpe—

3Uca npenearHad

268 IleTas MAaTHMTHOTO THUCTEpe-
31ca 4acTHaa
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SaMKHyTaA KpUBag 38BUCUMOCTH
cpemHero { mo o6keMy) 3IHaue-
HMS TPOEKINMM BEeKTOpa HaMaTHM-
YeHHOCTH WIE BEKTOpa MATHUTHO!
MHIYKOMY Ha HampaBjieHWe BHell-
Hero MarHMTHOTO IOJS OT Hampa-
KEHHOCTH BHYTDEHHEI'O MATHHTHOTO
TmOJA TPM IMKJIMYECKOM M3MeHeHmH
BHEIIHETO 3aMKHYTOT'O IOJA.

lleTada MATHUTHOIO THcTepesuca,
IaA KOTOpof Hauano KOODEMHAT
ABAAETCA LIEHTPOM MHBEpPCHM.

IleTas MATHUTHOTO I'MCTepe3xca,
INA KoTopoit HAYaNO KoopmmMHAT
He ABNAeTCS LEeHTDPOM MHBEDCHH.

CvMMeTpuuHas OeTAA MATHUTHOTO
THCTepe3uca, MaKCHMAJBHOE 3Ha-
YeHUe HaMaTHUYEHHOCTH LJA KO-
TOpoil COOTBETCTBYeT HamarHE-

YEHHOCTH TEXHUYEeCKOTO HACHIe-
HMSI WM HAMATHUYEHHOCTHM HACH-

WleHus .

CuMveTpIYHasA MM acuMMeTpHY~
Had NeTAA MaUHITHOTO TUCTepe-
3uca, HaxoiAasacs BHYTPHM Ipe-
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289 IleTaa MATHAETHOTO IHCTepe-
3uca CMelleHHaA

290 IleTada MATHETHOTO I'HCTepe-
3uca nepeTAHyTas

29I IleTnda MATHHTHOI'O I'HCTepe-
3UCa KA MAKCHMaibHOR
IIPOHUTIAEMOCTH

292 IleTas MATHUTHOI'O I'MCTepe-—

3@ca MPAMOYTOABHAS

IeJbHot MeTAM MATHETHOI'O IHCTe-
pesuca.

TleTas MATHATHOTO TI'MCTepE3HCA,
COOTBETCTEyMIas CHMMETDPHIHOMY
IMKAMYe CKOMYy K3MEeHEHMD HAIpSAKeH-
HOCTY BHEWHETO MATHHTHOTO MOJA ¥
XapaxKTepusyouaacs DasiMIHHMA SHE
YeHHAME KOSPIMTUBHOX CHJH B (WK
0CTaTOYHO! HaMAIHWYEHHOCTH Ha
Hucxomsmelt 1 Bocxomsame# BeTBAX
neTau.

lleTaqs MATHUTHOTO TMCTepesHca,
BOCXOLALAA W HACXOLANASA BETBH
KoTopoit o6asmamwT LBYMA TOYKAMH
neperuda Kaxnad.

NleTas MATHATHOTO IMCTepe3nca IR
IMKJIYEe CKOI'O M3MEHEeHHA HalpAXeH-
HOCTY BHeEUHEer'0 MATHMTHOT'O IOJAA
B [PUCYTCTBUM IIOJA MONMATHUIMBG-
HUfA, COOTBETCTBYHIEI0 MAKCHMAaJb-
HOfl MATHHTHO IPOHMIIAEMOCTH.

TleTas MarHUTHOI'O IUCTepe3Uca,

xapaxkTepusyemas GIM3KHM K eIVHH-
lle OTHONEHMEM OCTATOWHO! HaMaTH
YEeHHOCTH WM OCTATOUHOM MATHMUT-
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294
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297

IeTas MATHUTHOT'O I'ECTEpew
3Uca KBaupaTHas

THcTepesHCHHI! IR

TncrepesuCHui MK
npeneasHu

T'ucTepe3nCHHE KA
vac TH

llone MaxcmManbHOR
IPOHMIIAEMOCTH

2/ -

HOlf MHIYKIMM K HAMATHEYEHHOCTH
HACHIEHAA WM MATHETHOR MHIyKIpm
HACHIeHU A,

lleTsA MATHETHOTO I'ECTepesuca,
XapaxkTepusyeMad CJHMSKEM K eIUHE-
Tie OTHONEHMeM INOJA TPOTaHEA K
KO3PIMTHBHOR cmue.

IIpotlecC IECTEPe3MCHOTO H3MeHe~
HMA MATHUTHOTO COCTOAHHA MATHe-
THEKA IOX HelicTBHEM IMKJIYeCKH
HM3MEHARIErocs BHEMHEr0 MATHHTHO+
TO moJs.

TncrepesucHut IWKRA, COOTBETCTBY-
poult npenespHOf IeTe MATHATHO-
T'0 THCTepe3KcCa.

TucrepesucHuit MK, COOTBETCTEY-
nuz#t gacTHo#t IeTise MAPHETHOIO
THCTepe3Hca.

HanpaxeHHOCTH BHEMHET'O MATHHT-
HOTO HOJIA, COOTBETCByMNIEE MAK-
CHMaJIbHO!t MATHHMTHOR IpOHMIA-
€MOCTH,
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299
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302

TncrepesucHul MKA MaKcu-
MaUIBHOR IIPOHHMIIAEMOCTH

TrcTepesucHH MK
pacoyuit

MarHuTOCT pUKIMOHHHH
TUCTepe3uc

MarHuTOMexaHMY e CKuit

TUCTepesuc

TemnepaTypHull MATHUTHHI
TUCTepesuc

lletaa Panesa
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TucrepesncHu IMKA B TOPUCYT-
cTBUM (MKCHPOBAHHOTO TOCTOSHHO-
TO MOAA NMOOMATHWUVMBAHUA, DaB-
MOT'O IOJII MAKCHMANBHOX IPOHU-

1aeMOCTH.

TucrepesucHuil IMKJI B OPUCYT—
CTBUY (WMKCHPOBAHHOTO MOCTOAH-
HOTO NOJA NOIMATHUYWBAHUA, PAB-
HOT'O padodeMy.

HeonHo3HauHas 3aBMCHMMOCTH Mar-
HUTOCTDPUKIMOHHEX HanpaxeHui
wm nefopmaimft OT HampAKEHHOC-
TH BHEWHEero MATHUTHOI'O MOJA.

HeonmHo3HAYHAA 34BUCHMOCTEH HA-
MATHIYEHHOCTH MAM MATHUTHOR
MHIYKIMY B NOCTOAHHOM IIOJie IOX-
MaTHMYMBAHUA OT BHEIHWX YURYTTX
HalpAxeHui.

HeomHo3HauHad 34BMCHMOCTEL Ha-
MarHUMYeHHOCTH Wi¥ MarHMTHOK
MHOYKIMY B TOCTOSHHOM IOJ€e NOIN—
MaTHMYUBAHUA OT TeMIepaTypH.

lleTnA MaTHUTHOTO THCTepesuca

B o6aactu Poned.



304 MarumTHas BOCHPHAMIE-—
BOCTH

305 [ImaMarHM4THaA BOCHpPENM-
YHBOCTH

306 IapamarHuTHas BOCIpPH-—
AMYNBOCTB

307 MarHuTHasA IPOHMLIAEMOCTH

308 MarHuTHAA IOCTOSHHAA
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fus3ndecKas BeaMUMHA, XapaKkTepH-
synijas CBA3h MeXLYy BEKTODOM Ha-
MATHHYIEHHOCTY X BeKTOPOM Hampda-
BeHHOCTHM MATHHTHOI'O MOJA (Mam
UX H3MEeHeHHAMH) B MATepHANBHOM
cpezne.

TensopHas (u3mdeckas BeJMIMHA

C OTpUIATeABHHMY TJQBHHMH KOM~
MOHeHTaMM, XapaKTepH3ynmas CBA3b
MexXIy BeKTODOM HaMaTHWIeHHOCTH
¥ BeKTOpOM HaIpAXeHHOCTH MATHHT-
HOT'O MOJIA B IuaMarHUTHOR cpene.

TensopHasa (M3WdecKasas BeJaWdMHa C
TOJOXUTEeNbHHMA IVIABHHMA KOMIOHEH-
TaMi, XApu4KTepH3yHlas CBA3DL Mex-~
Iy BeKTOPOM HaMATHUYEHHOCTH H
BeKTOPOM HAIPAREHHOCTH MATHHT-
HOT'O NOJIA B MmapaMariHuTHo# cperne.

{u3muecKas BeJMUMHA, XapaKTepy-
synuas CBA3L MeRIy BeKTODOM Mar-
HATHOM MHIYKIDM ¥ BEeKTOPOM Ham-
DPAXEHHOCTY MATHUTHOTO Moad (uam
X M3MEHeHMAMN) B MaTepuasbHOR
cpelle WX B BaxkyyMe.

Kos(uimeHT IpPONOPIMOHANBHOCTH
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310

311

312

313

CrajnspHad MarHATHAA
IPOHMLIAEMOCTH

TeH3OpHasg MarHATHaA
TIPOMKLIAEMOCTh

AGcosoTHass MarHUTHaA
TIPOHKIIAEMOCTD

OTHOCHTeNBHAA MATHUTHaA
NPOHMIIaeMOCTh

KommaexcHaa MarHuTHAs
TIPOBHMAEMOCTD
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Me:y BeKTODOM MATHNTHOH MHIyKInm
¥ BEKTOPOM HAIPAKeHHOCTH MATHUT-
HOTO NOJA B BaKyyMe.

CrandpHasa mauwdeckad BeaMYUHA,
XapaKkTepusymuas CBA3b MEXIYy BeK-
TOPOM MATHMTHO! MHIYKIMN ¥ BEKTO~
POM HaIpPAXKEHHOCTH MATHHTHOTO II24A
B MaTeplaabHOA cpeme.

TeH30pHaA (u3udecKas BeaMdMHa,
XapaKTepusynilag CBA3b MeXLYy BEK-
TOPOM MATHUTHO MHIYKIO! ¥ BeKTo-
POM HANPAKEHHOCTH MATHUTHOTO INOJA
B MaTepuanbHOll cpemne.

du3yueckad BesMUEHA, XapaKTepu-
3youwad CBA3b MeXLy BEKTODOM Mar-
HUTHO#f MHIYKIMM ¥ BEKTOPOM Halps-
KeHHOCTM MATHUTHOTO INOJIA B MaTe-
praasHOfl cpele.

dusnveckan BelMuHa, paBHasg OT-
HOWEHMD a0COMOTHOR MarHMTHO# mpo-

HA1IaeMOCTM K MaTHUTHOK NOCTOAH-
()

Kommnekcraa qusnmueckasa BeJyumHa,
XapaKTepusymuad CBA3b MERLy BeK-



- ';.5‘ -
TOPOM MATHATHO! HMHIYKIMN B BEKTO-

POM HANPAKEHHOCTH MATHUTHOTO IOJA
B KOMILIEKCHOM NpelCTaBJeHHH.

3I4 CraTMdeckas MATHUTHAA CrasfpHas (M3udeckasd BeJM4MHA,
IIPOHULIAEMOCTH paBHAA OTHOWNEHNPD MATHUTHOR UHIyK-
IM K HAIpAReHHOCTH MATHATHOTO NOJA
HA cTaTHueCKoli KpmBOlt HaMarHWUN-
BAHUA 10 MATHWUTHOM MHIYKIMM.

3I5 uHaMMdMeCKasa MATHUTHaA CranspHaa (usudecxkad BeJNdHMHA,
TPOHMIIAEMOCTE paBHad OTHOWEHM® MATHHTHOR HMHIYK-
MM K HanpSREeHHOCTH MATHUTHOI'O
Moy Ha IMHammdecKofi KpmBoft Hamar-
HAYUBAHUA M0 MATHETHOR MHIYKINM.

316 HawanpHasg MarHMTHAaA I. CkansipHaa (mauveckas BeIMUMHA,
IIPOHMIIAEMOCTH paBHAS TQHTEHCY yTIJa HAKJOHA Ha-

Ya/bHO! KpMBO/ HAMATHWYMBAHUA IO
MATHUTHO! MHIYKIMM NpY HalpaReH-
HOCTH MATHUTHOTO IOJIA, paBHOH
Hy0.
2. CranapHaa (mu3KMdecKas BeJUdMHa,
paBHaA TAHI'eHCY yIJla HAKJIOHA HOp-
MaNBHO! KpUBO# HaAMATHWYMBAHHA IO
MATHUTHOU MHIYKIMM OPY HAaupaxeH-
HOCTM MATHMTHOTO MOJIA, DABHOM

HYAD.



317 IuffepeHImanbHas MATHUT-
Had NPOHHLAEMOCTD

3I8 MaxcumanrHad MATHETHaR
TIPOHELIAEMOCTh

3I9 Odpar:Mad MATHETHas
IOPOHANAEMOCTS

320 HeoGparuMas MarHUTHas
NIPOHHIIAEMOCTD

llpenenpHoe 3HaueHHe MMOYAbCHOR
mMarHuTHOf mpoHMIIaeMocTH mpu Cec-
KOHEUHO MAJIOM M3MEHEeHUM MATHUT-
HOTO IOJfI, paBHOe TaHI'eHCYy yria
HAKJOHA KpuBOo} HaMarHWIVMBaHUA
IO MATHMTHOW HMHIYKIWMH.

I. CxanspHaa §mM3udeckas Bejul-
uMHa, DaBHAA MAKCHMAIBLHOMYy TaH-
TeHCy yIJa HaKIOHA HAYANBHOH MM
HOpMaaBHO! KpHBOM HaMAarHMYHBA-
HHA 1O MATHAUTHOL MHIYKIMH.

2. CranapHaa (m3ydecKas BeJMYHHa,
paBHas MAKCUMAIFHOMY SHAYeHND
EMIYALCHON MATHRTHOE mpOHMIA-
eMOCTH.

CranfipHas (m3nvecKad BeJMvHHA,
paBHAA IpeNeiAbHOMY 3HAYEHMD TaH-
TeHca yIJa HAKIOHa 4YacTHOX meTim
THCTepe3nca MO MATHATHOR MHIYK-
I Np¥ GeCKOHEYHO MaJjoM HSMe—
HeHNH HAIPAXEHHOCTH Iepuonude—
CKOTO MATHNTHOTO IOJIH,

CxanapHad (u3uveckas BeJUdUHA,
paBHad pasHOCTE Mexiy mudepeH-
manbEalt ¥ o6paTEMoll MATHETHHME
NPOHULIAEMOCTAMA .
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321 HopManbHasg MATHHUTHAsS CranApHasa (m3nuyecKas BeJWdHHA,

[IPOHMIIAeMOCTh paBHasg OTHONEHV® MATWATHOR mH~
OYKIMY K HaNpsSKeHHOCTM MATHATHO-
TO noJsA Ha HOpMaabHOM Kpubof Ha-
MATHAYUBAHKA IO MATHHTHOR MHIyK-

man.
322 MarguTHesA NpPOHMIIAEMOCTH Cranfpuan {usudeckad BeJuduHa,
napamporiecca PaBHasA TAHT'EHCY yT/a HakloHa

cratudeckot KpuBoli HaMarHEIMBa-
HEA 1O MATHHETHO! MHIyKImE B OG-
JacTH napanpounecca.

323 lMarHuMTHas IPOHMIEEMOCTH CranapHas (Wsudeckad BeJWYHHA,
BO3BpaTa paBHas TAHTeHCY yIJa HaKIOHa
KpuBoft BO3BpaTa.

324 BesrucrepesuCHas MATHUT- CransipHas (msudecKkas BeJMYHHA,
Hafl IpOHMIIAEMOCTH papHas TaHTeHCY yTJa HaKJIOHa
GesrucTepe3ucHolt KpuBoft HamarHm-
UUMBAHMA 1[I0 MATHATHOR MHIyKLMM.

325 UmmyascHas MarHUTHaA CxanspHan (m3nveckad BeJnMUMHa,
TIPOHMIIAEMOCTH paBHAsd OTHOWEHMD M3MEeHeHNA MATHHT-
Holl MHOYyKIMM K BH3HBAXmeEMy ero
W3MEeHEHHN HaIpAXEeHHOCTH MATHAT-
HOTO moJA.



32

6

AMUITyIHeA MarHuTHas
OPORMIIAEMOCTH

327 Yupyras MarTHUTHasd

32

13

L pOHMIIaeMOCTh

Bs3kasg MATHUTHaA
[IPOHUIIeMOCTh
MaruuTHaes nposmia-
€MOCTh MOTeph

_?8 —

CKaJipHass BeJMuNHa, paBHag OT-
HOlIEHMD aMILLATYIH TNepeMeHHO# mar-
HATHOR MHIYKIUM K aMILIUTyLe Hal-
PAREHHOCTH MepeMeHHOI'0 MarHUTHO-
TO moJA B MaTepuanbHolt cpexe mpu
annpoKcHMaIM IMHAMUYeCKoil meTJm
FHECTepe3Nuca SKBUBANEHTHHM 8JLIUI-
cOoM.

CxasfpHas BeJMYMHA, pPaBHaA OT-
HomeHuo cuB@asHoil c HaIpAxeH-
HOCTHD [EPEMEHHOTO MATHUTHOI'O
ol cocTaBaAwiliell nepeMeHHofl mar-
HUTHO! MHOYKIME K aMILIMTyLe Hal-
DAKEHHOCTY Ie)eME@HHOTO MATHUTHOTO
HOJA IpY AMIDOKCHMAINH IUHAMAYe-
cKoil meTiM TuUCTepe3nca YKBHBa-
JIeHTHHM SJUIMIICOM,

CranfpHes BeJMuuHa, paBHasA OT-
HOWleHUn KBamparypHoif mo orTHome-
Hil0 K HanpsoieHiiOCTH IlePeMEeHHOTO
MaTHHITHOT'O HOJA COCTaBjpimell me-
PEMeHHOli MATHUTHOM MHIyKIMM K
aMIIMTyLe HaNpPAMKEHHOCTH INepesieH-
HOTO MATHHTHOTO MOAA NPX ANIPOK-
cHMalWM OuHaMUYeCKol meTy TUcTe-
pesuca SKBHBAJEHTHHM 3JUIMIICOM.
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29  PasmarmmquBaHne IIpouecc, mpuBoOAAmUi K yMeHBlEHMD

cpenrel (mo odbeMy) HamarHWIeHHOC—
TH MATHeTHKA.

330 PasMarmmyeHHoe CocTosiHMe MArHeTHKA C DaBHO! HyAD
COCTOAHME cpenHell (mo oGbeMy) HamarHWYeH-
HOCTBW,
331 CraTAueckH pasyaTHU- Pa3marHMueHHOe COCTOfHMe, INOJY-
YeHHOE COCTOAHME YeHHOe NOCPEeNCTBOM IOMemeH:A B

TNIOCTOAAHHOE BHellHee MATHHUTHOE IOJie.

332 iHaMUYECKM pasmarHu-— PazmarmmuesHoe COCTOAHHE, NOJY-
YyeHHOe COCTOfIHUMEe YeHHOE INOCPeLCTBOM IIOMelieHNs B
nepeMeHHOe BHelIHee MATHUTHOE

mnoJe.
333 PasmarHuauBaHUe NOCTO- PasmarHuquBaHme NOCPELCTBOM IIO-
SHHHM TIOJEM Melleilsi B IOCTOSIHOE BHellHee Mar-

HUTHOe TOJle ¢ BeKTOPOM HampsxeH-
HOCTH, GHTUMAPALIEABHHM BEKTODY
HAMATHAYEHHOCTH B %CXOINHOM COCTO-

SHMIL o
354 Pa3marnudmpBaHue nepe- PasmarnnuyyMBaHue NocpelCTBOM TIO-
MEHHHM MOJieM MelleHUs B NepeMeHHOe MaTHUTHOe

noje, aMLMTYLa HANPAXEHHOCTH
KOTOPOTO TUIABHO yMEHBUAETCA OT
3HAueHndA, B HECKONBKO pas IpeBH-
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335 PazmarHumuuBaHMe Harpe-
BOM BHIlE TeMIepaTypH
Kwpu

336 AmmadaTudeckoe pa3MarHU-

quBaHue

337 KpwBaa pa3sMATHWYMBAHUA

WAKIero KOSPIMTUBHYD CHLY, XO
HyAd.

PaamarhuumBanne NOCpPeLCTBOM Har-
peBa BHmE TeMuepaTyps Kiopa mar-
HeTHKA ¥ OXJaxIeHHA IO pacoveil
TeMIepaTypH B OTCYyTCTBUe BHeNHe-
TO MATHUTHOTO TOJA.

lIpuMeHsieMoe IJA NOJyYEHUSs CBepX-
HU3KAX TEMIEpaATyp pa3MarHIuiBa-
Hie mapaMarHUTHOTO Marepuana MOC-
PeNCTBOM MOMelleHMA B CUJIBHOE
MarHNTHOE HOJe ¥ IOCheLyKiero
BHKJIDYEHUA ero B amuadaTyudeCHUX
YCJOBHSAX .

I. KpuBas 3aBHCUMOCTH CpenHero
(o o6beMy) 3HaueHMA TPOeKINM
BEKTOpP2 HAMATHMYEHHOCTH MM BEK-
TOpa MATHUTHOR MHIYKLMM Ha Ham-
paBjieHle BHelWHETO MATHATHOTO
HOJY OT HANPAKEHHOCTH NOCJeIHero
B IIpoliecce pa3MATHMYMBAHMSA.
2. YacTp HuCxonsmeil BeTBU NeTJIHN
MATHUTHOTO TMCTEDe3}ca IO Hamar-
HUYEHHOCTH JUIM MATHNTHOH WMHIYK-
LMY MeXDy TO4YKOli, IJAA KOTOpPOii
PaBHO HYJ0 3Havellie HaIpAKXeHHOCTH



338 Kpusas pasMarHMYMBaHUA
MO0 HaMaTHUYEHHOCTN

339 KpuBas pasMarHd4uBaHUA
0 MATHUTHON MHIYKIMHN

BHElIHET'0 MATHHTHOI'O NOAA, ¥ TO4Koif,
rne ofpamaeTca B HyAb 3HAuyeHHe HaMar-
HMYEHHOCTH WM MATHMTHON MHIYKIWM.

1. KpuBaa 3aBUCHMOCTH cpenHero (mo
o65eMy) 3Hwem‘%zlmm!ﬁ%me-
HMe BHEWHEero MATHMTHOIO NOJA OT Ham-
PAXEHHOCTH NOCJeIHero B mponecce pas-
MATHAIMBAHUA,

2. YacTp Hucxonsue#f BeTBM NeTM Mar-
HYTHOTO THCTepesluca II0 HamarHuueHHOC-
TH MeXIy TOuKoii,
I KOTOpO#t paBHO HyJ0 3HAUEHMEe Hampa-
KEHHOCTM BHEWHETO MATHUTHOI'O moad, C
TOUKOX%, I'le odpamaeTcA B HyJb 3HaYe-
H¥e HaMATHWYEeHHOCTH WM MATHUTHOR MH-
ILyKLIK .

I. Kpusasa 3aBHCMMOCTH cpenHero (mo
00beMy) 3HAUEeHUs TPOeKIMM BeKTopa Mar-
HUTHOH MHIYKIMM Ha HanpaBjieHne BHell—
HETO MATHUTHOTO NOJAA OT HaIpPAREeHHOCTH
nocaenHero B mpolecce pasBarHWIUBAHUA.
2. Yactes HMcxopmsuell BeTBM NeTJM Mar-
HUTHOT'O TUCTepesmca 10

MATHUTHO! MHIYKIMM MEXLY TOY-—
Kolf, IaA KOTOpPOil paBHO HYJD 3HAUeHue
HaNpAREHHOCTH BHeUWHeIr'o MATHATHOTO IIO-
2, ¥ TOukoif, rme o6pamuaeTcAd B HYJb
3HaveHne MaTHUT-

HOll MHIyKIMM,
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340 Kpusaa BosBpaTa YacTHasa meTsid MATHUTHOTO TUcCTepesucs,

OIHA M3 BepUmMH KoTopolt nexuT Ha Kpupok

pPa3MATHIYMBAHNUA .

341 Ilpamas Bo3BpaTa Nlpamad, anmpokcuMipywliad KpUBYR BO3B-
pata.

342 KosdfmmeHT BO3BpaTa OTHOWeHNe W3MeHeHUA MarHUTHOR MHIYK-

I K BH3HBanlleMy ero N3MeHeHWO BHel
HEro MATHUTHOT'O NOJA Ha INpaAMoft BO3B-
paTta.

343 MarsuTOCTATHYECKOE IOJie MaruuTHOe mose, BO3HMKamlulee BCJEICTHE
HEONHOPOIHOTO pacHpenejieHUs BeKTopa
HaMarHU4eHHOCTH .
Npumeyanne. YaCTHHM ciyuaeM HEOXHODOI
HOT'O pacnpelesieHnsa ABAACTCA CKAYOK
HOpMaNbHOM KOMIOHEHTH BEKTOpa HaMaTHI-
YeHHOCTM Ha TpaHulle pasnejia MarHeTHKa
C BaKyymoM W 1pyToil MaTepHanbHOR
cpenoit, maxe ecan pacnperesieHue Ha-

MaTHUYEHHOCTH BHYTPY 00paslA ONHO-

ponHo.
344 llo ne pacceaHusa MarmmTocTaTHuecKoe TOJNEe BHe MATHETHKA,
345 PasmarumuyBapliee IoJjie MaruMrocraTnueckoe rojie BHYTpM Mar-
HEeTHKA.

346  BHyTpeHee MarTHUTHoe Toje MarHI.THOe ToJie, BEKTOpD Halpa -



347

348

349

350

351

TeH30p KOSQIUIMEHTOB

pas3MarHuiBaHAg

TeH30p KO MIMEHTOB
PA3MaTHIYMBAHAA IO
HaMarHW4YeHHOCTH

TeH30p ko3fimImeHTOB
Pa3MATHMYMBAHUA 110
MAaTHMTHON MHIY &N

KoadfmimeHTH

pasMarHnmiBaHnaA

MarHuTHaA He3aKKOMO-
neima

- 33 -
KEHHOCTH KOTODOTO paBeH pasHoC—

TH MeXIy BeKTOPOM HalpAReHHOCTH
BHEUHETO MATHMTHOTO HOJS ¥ BeK—
TOpOM HANpAREeHHOCTH DPA3MATHIM—
Bapmero MoAA.

MaTepuanbHuit TeH30p 2-T0 paHra,
onpeneadiMii CBA3b MEKILY BeKTO-
POM HaNpMieHHOCTH pa3MarHUIABa-
KIero HOJAS M BeKTOPOM HaMar-
HWYEHHOCTH HACHUEHNA MIM BeKTO-
POM MATHMTHO! MHIYKIMM HaCHIe-
HUA,

KommoHeHTH TeH30pa Koudjpuim—
eHTOB pa3MaTHAUIBaHUA .

MemneHHOe yMeHBlleHMe MATHUTHOM
MIPOHUIIAEMOCTY MarHeTHKa IOocje



352

353

354

355
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9. MarHuTHHe (asoBHE
SIBJICHUA

Buxpnruueckas Touka

Byl mopAnok

Tumnoresa momolus

JansHutii nopAmoK

TpYBeNEeHUs eTO B MUHAMIYECKN
pasMaTHUYEBHOE COCTOSHUE IpH 38-
IaHHOil TeMmmepaType B OTCYTCTBUE
BHeIHMX BO3fLeicTsuil.

TlepexoqH ¥ KpuTHuyeCKie

Touka OKOHUAHWMA JMHMM (A30BHX
mepexolioB poXa Ha Imarpamve

COCTOSHIH o

YnopsamodeHue ATOMOB, MOHOB WM
MATHUTHHX MOMEHTOB, HaXONSUMXCA
B OKPECTHOCTU HAHHOTO y3Ja Kpuc-
TaJAMYeCKOil pemeTHH .

llpennonoxesue © TOM, YTO BOAU3K
ToYeK ($Aas’0BOTO Mepexorna BTOPOro
POZa enMHCIBeHHHM XapaKTepHHM
pasMepoM CHCTeMd fBIAETCHA KOp-
PeJfIDIOHHAA LJNHE, PacXOmUMOCTh
KOTOpOil B TouKe mepexona oCycC-—
JaBAMBAET CUHTYAADHOCTD (M3Lde—
CKNX BeJIYilH.

YnopsimoueHe aTOMOB, JOHOB UM
MATHHTHHX MOMEHTOB B KpMCTaJle
Ha MaKPOCKONUYeCKIX DPaCCTOSHMAX.



356

357

358

359

360

361

362
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3aponHuec6pa3oBaHue

ViHIy1MpoBaHHKHY $a30BHil

epexoxn

Kpurmaecxas TerimepaTypa

Kpuruveckie UHEEKCH

Kpoccosep

Jnny $a30BOTO PABHO-
Becua

MeracradcraCunbHoe

cocTodAme

BosHuxHOBeHme B ucxoxnHolt dase
OTpaHHYEeHHHX [0 pa3MepaM 3aMK-—
HYTHX 0061aCTX HOBO (}a3H Ipy
$a30BHX Hmepexomax HEpBOTO pOX&.

Qa30BHIl NEepPeXxoX, BH3BAHHHI U3~
MeHeHZeM BHEUWHeTO UaBJeHU: WM
MATHUTHOTO IOJAA.

TeMneparypa, COCOTBETCTEymMUAA
CUKDUTHYeCKOli TOYKe Ha IMarpam—
Me cocTosHMl.

Nloxasarenu crelneHeil TepromuHa-
MIMEeCKIX BeJUYUH, OCOOEHHOCTH
KOTOPHX BOAMSU TOYEK Ilepexoma
HOCAT cTenexHOll xapaKTep.

llepexon OT ORHOTO THUIA KPUTU-~
YeCKOI'0 MOBeleHHA K IPyToMy,
CONPOBOXTAIIMICA U3MeHeHUeM
KPUTHEYECKUX MHIEKCOB.

JivHin:, W300parxanime 3aBUCUMOCTH
ONHMX TepMOLMHAMIYECKUX NepeMeH-
HHX OT IPYyTMX B yCHOBUAX (a30-
BOT'O paBHOBECHA.

JcTojfwBOe COCTOAHME CHCTEMH,

COOTBeTCTByKIee OTHOCUTCILLLOMY



363

564

365

366

367

368

HenpepusHuli nepexoxn

TlapameTp moOpATKa

Ilepexon BepesuHCKoro-

Kécrepimna-Tayineca

IIpoMexyTO4HOE COLTOAHUE

Paguyc xoppeasimii

PeHopmannzammonnan
Tpynna

MEHUMyMYy OHepImH.

Qa30BHlt mepexom, mpu KOTOPOM
napaMeTp NOPANKA He MCIOHTHBAET
CKauKa.

PaBHOBeCHOe 3HAUEHUE OTZHOKOMIIO-
HEHTHOE uam MHOTOKOMIIOHeHTHOl
Te pMOIVHaMIYeCKoil IepeMeHHOMH,
OIMICHBalmMel!l U3MeHEeHHe CHMMeTpR
Y cTelleHb NMCKaxeHIil McxonHOH
(a3 npr $asoBOM mepexome.

®a30BHII mepexox B KBA3WIByMep—
HOlt cucreme BEXpeil, coIpoBOXIa-
nupritca mmccompaimelf CB3aHHHX
nap TUNA BUXPH — 8HTUBHAXDb.

TepmonuHamuueciyt ycroitumbas
IOMeHHas CTDYKType, BO3HMKAKUAA
npx $a30BHX Iepexomax MepBoro
pona B odpaslaX KOHEYHOTO Dpa3-
Mepa.

InuHa, Ha KOTOpoOil CylueCTBEeHHH
Koppensipm QIyKTyaIni.

COBOKYIHOCTE onepammit orpyciae-
HOA OIMCAHUA ¥ M3MEHEHAs Macl-



rada,

369

370

371

372

378

374

CmzB-itepeOpUEHTALMOH=
HHl nepexox

Crme-uMIT mepexoxn

Cmmu-faon nepexon,

CnoHTauHul mepexoxn

CTPUKIMOHHAA GAOKIPOB~
Ka 3apommueft

Temneparypa Kopu

- 07 .-

Tala, NPUMEHEHHad K CTATHCTHYE-
cKoil cymve quiyxkTympymuell cmcTeMH.

®a30BHil nepexon, CONPOBOXLEN-
mpitcsa u3MeHeHMeM HaupRBASHMA
BEKTCDA HAMATHWYEHHOCTH .

VHIyIMpoBaH LY BHEWHUM MOTHIT-
HHM mojeM fas3oBHil nepexox B
KOJIMHEeapHOM aHTU(eppOMATHETIKE ,
COIPOBOXTAaKLIMiicS OGpalleHneM B
HyJb BeKTOpe aHTH{eppOMaTHeTH3—
TER

VBnympoBanHHil BHEHNM MaI'HUT—
HHM ToJieM PasoBHil mepexonm B Koa-—
JMHeapHOM aHTH(eppOMATHETHKS,
conpoBoxnanmuiicss pa3BOPOTOM EeK-
TOpa aHTH(epPOMATHETH3MA.

QazoBuil mepexon, MponCIOEMUML
IpY WSMSHEHME TeMIepaTypH.

OrcyTcTBUYE 3apOnHIIEOGPABOBEHIA
B KOHEHUHOII OKPEeCTHOCTH JVHUK
$a30B0OT0 IIEPeXOLa NEepPEOI0 POiu.

3HayeHme TeMnepaTypH, Ipi KOTO-
poM B mpouecce iarpeBanud (oXaa-



375

376

377

378

379

Temnepatypa Heeas

Touka Jmfupme

Touka KOMIIeHcalyu

TpUKpUTHYECKAs TOUKA

Qaza

—

IeHuA) Gearpaki™HOro (eppoMarte-
THKa ncuesaer (mOABNAEeTCA) Hamar-
HUYEHHOCTB.

3HaueHNe TeMIepaTypH, NpPE KOTO-
POM B IpoliecCe HarpeBaHMUA \O0X-
JEIeHUA) Ge3TpaHmIHOIO aHTH(Ep-
poMarHeTHKa WM (eppEMaTHeTHKE
ucye3anT (NOABAAITCA) HAMATHIUEH-
HOCTH IOYpeleTOK.

Touxka Ha JmHMK (Ja30BOI'0 paBHOBE—
cua, pasgeidollad NMEePexonH B CO-—
pasiMepHHe X HecopasmepHHe (jasH.

3HaueHile TeMIepaTypH, NP KOTO-
PoM B mpouecce HarpesaHua (ox-
JIaXIeHIA) Ge3TPaHNMuYHOTO (eppuMar—
HeTHKa ofpalaeTc B HYAL BEKTOp
pe3yabTUPYRLIEl HAMATHMYEKHOCTH.

TouKa Ha JMHIM $As0BOTO paBHOBE-
cus, pasgednilas MepexonH [TepBo-
TO M BTOPOTO pOIa.

TepmonMHAaMAYECKY DABHOBECHOE
COCTOsIHIUE BelleCTBa, oTaNvaldieecs
o CHUMMETDIl 1! CTeleHN YTIOpAIo-

YeHUs OT LPYTMX BO3MOXHHX DaBHO-



380 Jmarpamma cocTosHuit
®asoBas mmarpamva

381 (QasoBHi riepexonm HepBOTO
porna

382 OasoBult mepexon BTOPOIO
poxma

- %9 ~
BECHHX COCTOAIMA TOI'O Xe Belle-

CTBa.

T'paduaeckoe nsodpaxeHme obaacTeit
CyluleCTBOBAHUA pa3JMUHHX a3 X
JuHE (nDoBepxHocTell) $asoBHX me-
PEexXoloB Ha IUIOCKOCTH WM B HpoC—
TPaHCTBE M3MEHEHUA BHEUWHUX TepMo-
IMHAMIeCKIIapMeTPOB .

Qa3oBHil mepexoxn, CODPOBOXIAKKA—
G CKAYKOOCDA3HHM M3MeHeHHEeM
(M3UIeCKNX CBOACTB, OIMCHBAEMHX
nOepBoif POM3BORHOL TepMOMUHAME-
YECKOT'0 NOTeHlMaje OPH HempepHB~
HOM M3MEeHEHNMM BHEUHUX napameTs
pOB, & Takke morjouleHmeM (BHue-
JeHueM) OmpeleeHHOTO KOAMdecTBa
TeILIOTH.

Qa30BHil Mmepexom, CONPOBORIAKIMIi-
cA CKRauyKOOOpa3HHM M3MEHEeHMEM
fmanuecKnX CBOIICTB, OMACHBAEMHX
BTOpOit npousBonHolt TepmMomMHAMA-
YecKOI'O NOTeHIMasNa NpH HenpepHB-
HOM N3MeHEHMM BHEUHMX rnapameT-
POB, He CBAA3aKHHII ¢ IOTJOWLEHHEM
( BHOeneHKeM) OMpeleseHHOTO KO-
4YecTBa TEILIOTH,



383 Oayrryamps

364 Oynximoran I'mH3Cypra-
llannay

385 Umcno T'mmsdypra

- 40 -

Cayuaitiue OTKIOHEHHA (M3MYeCKHX
BeJIMYMH OT HX CPeXHUX aHadeHnit,

CBoGouHas 9HeprusA HepaBHOBECHO-
TO COCTOSHMA CHCTEMH IIpA 3alaH-

Hoit Konfmrypeimu quyxTympynmelt
nepeMeHHOL

BespasMepHuil napamerp, XxapakTe-
pusyuMil uMprHy QUyKTY aMoHHOM
o6aacty no MHEyrmpymmeit $asobhil
nepexoj TepMOIUHAaMKYECKOM mepe-
MeHHOH .

I0. CmMHOBHE BOJHH.

386 eppoMarHETHHHE pesoHaHC

387 Kpusaa {eppOMATHUTHOTO
pe3oHaHca

flBnenye pe30HAHCHOTO HOTJOMEHHA
9HEepPI'MM BHCOKOYACTOTHOTO 3JEKT-
POMATHUTHOTO nojs B deppoMarte-
THKe Ha 4acToTe, coBnamamueit ¢
4acTOTOd CBOGOMHOI ORHOPOZHOR
MpOLIeCCHM BEeKTOpa HAMATHUYeH-
HOCTH B 20PeKTHBHOM BHYTpeHHEM
MATHUTHOM HOJIe.

Kpupaa 3aBiCHMOCTM OOTJOWLAeMol
MATHETHKOM MOWHOCTYM BHCOKOYAC—-
TOTHOT'O BJIEKTPOMATHKTHOTO MOAA
IpM PepPOMATHUTHOM De30OHaHCe OT



3688 Ilmpmua xpmBOi (eppomar-

HETHOTO pesSOHaHca

389 MarmuToCTATHYECKHE MOIH

390 CmmHoBas BOJHA

391 PBe306MeHHAA CIMHOBASA
BOJHA

392 OOMeHHad CIMHOBas BOJHA

..g/..

9aCTOTH HAM BHeENHEIro MArHKT-
HOT'O moJA.

llmpuxa kpEpo# (eppPOMATHATHOIO
Pe30OHaHCA N0 HANPAREHHOCTH MAT-
HATHOTO NIOJAA, HSMEpAeMaA IO
ypoBHp 0,7 OT TOURH MRKCHEMyMAa.

HeonHoponHue THIOH cBoGORHOH
NPONeCCHE BEKTOpPA HAMATHHYEH-
HocTE B feppoMATHETHRe KOHEY-
HHX pasmepoB.

BonHa oTHIOHeHH# BekTOpa HaMar-
HMYEeHHOCTH OT PaBHOBECRO# opu-
eHTaimH#, cBoficTBa KOoTOpO# OmR-
CHBapnTCA yj)amenneu laHmay -
JInfumna ® ypaBHeHHAME MATHHTO-
CTaTEKA.

CmnHoBad BOJHA C MAJHM (MeHee
10° ov~T) BoamoBEM TWCIOM, HA
IncnepcEb KoTopoll He ORasSHBaDT
BIHMAHAA HEORHODPONHOe OCMeHHOe
B3auMonelicrere.

CmmoBas BoJHA ¢ GoapumM (Cosee
10° om~l) BonmoBuM YNCNOM, JHO-
NepcUs KOTOPHX MOJHOCTED ONpe-



393

394

395

396

397

398

CHMH-BOJHOBO# DE3OHAHC

O¢beMHas CIMHOBASA BOJMA

lloBepxHOCTHAA CIEHOBAA
BOJIH&

llpamad cnnHOBAA BOJHA

OGpaTHas CIMHOBaA BOJHA

llarHMTOONTHYECKY e
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IenseTCA HEONHOPONHHM OCMEHHHM

B3aiMOIIEiiCTBIEM.

flBneHHe De30HAHCHOTO NOTJOWEHHA
9HePIWM BHCOKOYACTOTHOTO SJAEKTpo-
MATHHTHOTO MOJA B MATHUTHOX mieH-
Ke, TOJIMHA KOTOpO# paBHA NEJIOMY
YMCJy NOJNYBOJH CIMHOBOZX BONHH,
pacnpocTpaHanuieicd BIOJP HOPMAME
K NOBEPXHOCTH IL1EHHH,

CrmHOBas BoJHA C BelleCTBEHHHM
BOJIHOBHM BEKTOPOM, JOK&JM30BaH-
Has BO BCeM o0beMe MArHeTHKA.

CmiHoBad BOJIHA C MHMMOY KOMIOHEH-
Toff BOJHOBOTO BEKTOpa, HODMAJb-
HO# K NOBepXHOCTH, JOKAJM30BaH-
Haf y HaHHOY NMOBEpXHOCTH.

CrmHoBas BOJHA, BeKTODH fasosoit
H IPYIIOBOL CKOpOCTH KOoTOpo# coc-
TABRJIANT OCTpHI yroar

CmmHoBas BoJHA, BeKTOpPH (a3oBoit
X TpYNNnoBOii CHO POCTH KOTOPOit
COCTABAKT TYNOU yroa,.
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II. OnTmueckue ¥ MATHMTOONTHYECKHe CBOCTBa.

398 MarmmToonTudeckue flBneHEa, 3aKUAKNMEcA B H3Me-
a0eKTH HEHMM ONTHYEeCKUX CBOKCTB Ma-
Tepuaia NOx XeicTBHEM MATHATHO-
TO moad wiE (#) HaMArHUYeH-
HOCTH,

399 QoromarHuTHHe a()eKTH flBneHus, sakuoUaKOMecs B H3Me-
HEHMH MATHUTHOT'O COCTOSHHSA
marepuana IOR LelCTEMEM OnTh-
YeCKOTO H3JydeHH:.

400. 3jderr 3eemana Pacmenserne 3HepreTWdeCKEX
YpOBHelt M CNeKTpanbHHX JMHEE
aTOMOB JUI¥ ATOMHHX CHCTEM B
OPRCYTCTBAE MATHUTHOTO NOJA
wim (¥) HAMATHAYEHHOCTH.

40I MarmTHoe nBy (ayde) Pasamaue noxasaTeefl npesom-
IpeJioMIeH1e JIeHUA IEYX COGCTBEHHHX BOJH

B IPECYTCTBMM MATHETHOTO NOAR
wm (®) HaMATHUYEeHHOCTH, ofycC-
noBnesHoe 3fPexToM SeemaHa.
lIpuvevanme. B 3aBEcEMOCTH OT
THIE8 COGCTBEHHHX BOJIH pa3iMya-
DT JMHelHOE, IMPKYJAADHOe H 3]-
JUNTHYEeCKOe MAaTHuTHOe IEY (Jay-
Ye) IpeaOMieHMe.



402

offexr Korrona-MyroHa

403 MaruuTHHE IMXPOMSM

404

405

406

ofdexr dapanes

Ynenrnoe dapameeBckoe
BpalleHue

TlocroanHaa Bepne
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JuHellHoe MArHATHOE LBy \Jyde,
OpenoMNeHHE «

Pazune kosdfurmenToB moriaome-
HUSA COGCTBEHHHX BOJH B NPHCYT-
CTBMM MATHHTHOT'O NOJA MAK \K)
HaMATHIMEeHHOCTH .

lIpumeuanue, B 3aBMCEMOCTH OT
THIA COGCTBEHHHX BOJH pa3judapT
JEHeHult, IMPKYAADHHT B JUATITH-
YeCKUil MATHETHHE IMXPOM3M.

Bpaijesre IWIOCKOCTH NOJADK3AIMA
JuHellHO NOJADH30BAHHOTO CBeTa

B cpene, OCyCG10BJEHHOe IWMpKYAdp—
HHM MATHUTHHM IBY \Jyde) mpe-
JIOMJIEHReM,

Yroa moBOpoTa IJIOCKOCTH NOJApH-
saIEm NOJAPM30BAHHOTO CBeTa Ha
eqUHUIle IAMHH npodera B cpexe
upu addexre Papamesi.

KosdduumenT mponopImoHanbHOCTH
MeXUy YIeABHHM fapaieeBCKAM Bpa-
WeHueM ¥ HANDAKGHHOCTHO MATHHUT-
HOTO NOJf.

Nlpumedanye. TepMUH OTHOCHTCA K
Iue- ¥ napaMarHeTHKaM.



407 MarHuTOONTHYECKAA
HKOGPOTHOCTH

408  dfbexT Makanyso-I{opouHo

409 TwpoTpormms

410 Tuporpommd, poBaH-
HaA MATHMTHHM TOJEM ML

\#,) HamMarHu4eH{HOCTBK

4I1 TupoTpoHHasA cpena
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OTHOmeHNE YIBOGHHOTO YIEABHOIO
dapameeBCKOrc BpalmeHHAA K Koad-
{suMeHTy NOIVICMEHM? ONTHYECKOI'O
H3NYUEHHRA .

TIoOMOHOTOHHAA 38BHCHMOCTH yIenb—
Horo dapameeBCKOTO BpalleHHA OT

IJMHH BOJIHH CBeT& B OGNACTH JK»
HMit DorzomeH®A.

CyuwecrBoBaHNe EMHTOBOTO WM Mar-
HUTHOTO AKCHAABHOTO HampaBAeHUA
B cpefe, NpuBOiAllee K IMPKYARp-
HOMY HAM 2JJMNTHYeCKOMy IRy (ay-
9e) IpeJOMIeHMN.

Ilpumeuanme. PacauvyanT ecTeCTBeH—

HyD ¥ MHIYINIPOBAHHYK TUPOTPOIND.

CyliecTBOBaQHKE MATHHTHOTO AKCH-
QJIBHOTO HANpaBJEHUA B Cpele B
NPHCYTCTBMM MATHITHOT) HOJA MM
\K, HalMATHKYEeHHOCTM, MPMBOLALEE
K IMPKYJAAPHOMY WM 3JULITHYECKO-
My MATHUTHOMY IBY \Jyde) NpeaoM—
JeHM0.

Cpeda, olaaieiuas ecTeCTBEHHOM
KM M YINiPOBAKHO}l TMpOTpOMMei,



4I2 TuposaeKTpEueCKas cpela
413 TupoMarHuUTHAA cpena
414 BurmpoTpomHaA cpena

4I5 ToaspHHit MarHMTOONTHYECKu
agdexT Keppa

416 MepumuoHanbHHII MATHUTO—

ontrueciutii agdexr Keppa
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Cpena ¢ MHOYIMpPOBaHHO% IMIOTPO-
maefi, ommcyBaeMas aHTHCHMMETPHI-
HHM TEeH30pOM IUaJeKTpidecKol
NIPOHULIAEMOCTE M CHMMETDUYHHM
TEH30POM MATHKTHOA IPOHMII@EMOC-
TH,

Cpema ¢ MHEYLWpPOBEHHO# TI'EpOTPO-
e, omEcHBacMad aHTHCHMMETpUI-
HHM TeH30DOM MATHHTHOI IPOHMIIA-
€MOCTM ¥ CHEMMETDMUYHHM TEeH30pOM
IM3JeKTpUIeCKol IPOHUIIAeMOCTH .

Cpena ¢ MHIyLMpOBaHHO# IUpPOTPO-
mEet, omICHBAEMAA QHTHCHMMETDIi—
HHMM TeH30pamil JUBAeKTpideckoit

B MATHATHOH IPOHMIIAEMOCTH.

BO3HUMKHOBEHME SJAMITHYHOCTE X
NOBOPOTa Goabmoil ocu aJumnca
HoAApU3alMy OPY OTpaxeHVH JmHeit-
HO MOJILM30BAHHOTO CBeTa, naja—
ollero BIOAL HOpMAAWM HA NOBEpPX=—
HOCTB CpelH, HaMaTrHUIeHHO# B
TOM K& HampaBJeHumH,

BosHuKHOBeHNE BJIMNTAYEHOCTH I
[OBOpOTA COJBLOW OCH 3JUMnCca
[OAAPH3aIMM NpE OTPaXEHMM JM—



417

418

419

420

SKBATOPHANBHH MATHUTO-
onTrueckudl 3Perr Keppa

VlarHuTOONTHYE CKOE
BpaueHe Keppa

Odparuuit sadderr Papames
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HellHO moaApM30BaHHOTO CBeTa OT
HOBEPXHOCTH CpENH, HaMarHmYeH-
HO#t B ILIOCKOCTU NaUeHMA Iapai-—
JIeJIbHO TIOBEPXHOCTH paszeJa.

V3MeHeHNe MHTEHCEBHOCTY ¥ (A3H
JuHeliHO MOJAPA30BAHHOTO CBETa
IpH OTpPaXEHUM OT IIOBEPXHOCTH
cpenH, HaMaTHUYeHHOH NeprneHIu-
KyJAAPHD ILIOCKOCTH NalleHud B
napaJuleJbHO NOBEPXHOCTH pasie—

Ja.

Yron moBopoTa Goasuoff ocm -
JMIca NOJApU3anAl OpH MOJAPHOM
WI¥ MBPUIAOHANBHOM ( MATHWTOOIN-
TgeckoM) sddexre Keppa.

3MeHeHMe HAMATHUYEHHOCTH Cpe—
I, oGaamaiomelt MHIyIWMpoBaHHOA
TUpoTpommMelt, mpM IPOXOXMEHMH
yepe3 Hee IWPKYJLAPHO IOJAPH30-
BQHHOTO CBeTa.

I2. flmepHuft MarHeTH3M.

fAnepHult MaTHUTHHI

pesoHanc (AMP)

Pe3onaHCcHOEe norJyoueHre 3JeKTpo-
MaTHHUTHOI! BHepIMM BeleCTBOM,
00yCNOBJIEHHOE MarHeTH3MOM flep.
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422

423

424

425

flnepHn#t ramMva-pe3oHaHC
ATP

ofexT Méccoayspa

AMP - cmeKTpoCKOIMA

TP - cneKTpOoCKOMMA
MéccoayapoBckras
CIeKTPOCKOmA

AfdexTHRHOE MATHATHOE
noJje B ANEPHOM MarHe-
TH3Me

KoHTakTHOE B3aumomelt—
creiie ®epmun
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Jcmyckanue, morJoueHue WM pac-
CefHNMe ramMMa~KBAHTOB aTOMHHMY
fANpaMn, CBASAHHHMA B TBEPIOM Tel
Tejle, He CONPOBOXRIAKIleeCA H3Me-
HEeHUeM ero BHYTpeHHell SHepIuu
(T.e. MCIyCKaHUEM WAM NOTIJOUe~
HueM (DOHOHOB).

MeTon msyueHuMA CBOMCTB BelecT-—
Ba, OCHOBAHHHII Ha fAINEPHOM Malw-
HUTHOM pe3OHAaHCe.

MeTonm m3yueHMA CBOICTB BeumecTBa,
ocHOBaHHHII Ha 3jdexre Méccta-
yapa.

BuyTpeHHee MaTHHTHOE IoJe B
BemecTBe B MeCTe DaclOJOoXeHus
fnpa, HalpAXeHHOCTHh M Hampasie-
Hile KOTODOT'O ONpemeidanT HalJio—
Laemoe CBEDXTOHEOE MaTHUTHOe
pacmemneHue CHeKTPaNbHOA JMHMM.

MarsuTHOe B3amMomelicTBue supa
C 9JeKTpoHamu, OCYCNOBJEHHOe
¥X OTJAMYHOW OT Hyasa cmMHOBOM
IUVIOTHOCTED B MeCTe paCIOJIOXeHUA

Anpa.



426  CBepXTOHKUE 3JeKTDOHHO-
filepHHe B3auMOmelicTBIA

427  flmepHuit agderT SeemaHa

428 MarHuTHOe pacuieIUleHne
JIMHUR

429 KsaupymoabHOe CMelleHHe
KOMIOHEHT CBepXTOHKOR
MATHUTHOR CTDYKTYPH

430 CeepxXTOHKaA CTPYKTypa
CIC
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BaaumomelicTeng 5aeKTpEIECKOTO
KBAIDYTIOJBHOTO WM MATHETHOIO
MOMEHTOB fiIpa C 3JEKTDPMYeCKUM
¥ MATHUTHHM NOJAAMA y SJAEKTDO-
HOB.

Pacuiennesne SHepreTUueCKNX ypOB-
Hefl  cHeKTpanbHHX JMHHE SHep

B MPHCYTCTBUY BHYTPEHHEI'o WM
BHellHeI'0 MarHNTHOTO NOJf.

Pacuennenne cnexrpanbHoft JmHWMHM,
BH3BaHHOe B3auMomelcTBHEM Mar-
HITHOIO MOMEHTa fIpa C MATHUT-
HHM TIOJIEM.

JonoaHuTeAbHOE CMemeHue KOMIO-
HeHT CBepxToHKO! marmmTHOL
CTPYKTYDPH CIIeKTDa/ibHO! JFMM,
BH3BAHHOe B3amMmoneiirTBreM
9JIEKTPHYEeCKOTO KBaIDYTIOJABHOTO
MOMeHTa fIpa ¢ HeONHOPOIHHM
9JIeKTPUYeCKUM ToJIeM, CO3IaBa~
€MHM er0 OKDYXeHHEM.

PaciierieHre 9HepTreTHIeCKIX
ypoBHelt Anpa Ha GJM3Kie NOXy-
POBHE, BH3BaHHOe B3aumomelficTmu-
€M MATHHTHOTO WM KBEIPYHOJBHO-
TO MOMEHTa fnpa C ero OKpyxe-



431

432

434

435

436
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Penaxcamma cmmHa

97eKTPOHHHH NapamarHUTHHI
pe3oHaHC
JIP

IBoitHo# 3aeKTPOHHO-
fIIEPHHI pe30HAaHC
IoAP

MeccGaysposckuii fasoBmit
aHanus3
MOA

KsanpymoasHoe paciieruie—
Hue JmHMi

KoHcTaHTa KBaIpYTOJBHOIO

B3auMOI el CTRIA

'O MOMeHTa fAnpa C ero OKpyxe-

HUEM.

TlpollecC yCTAHOBJEHMA DaBHOBE-
CHA B CIMHOBORN cECTeMe C yuac-
THEM CINHa fAupa, BasAoupli Ha
@opMy CHEKTDPANBHON JIMHIM.

fIRNleHMe DE30OHAHCHOTO NOIJIOULEHNUA
9HEepPI'MM BHCOKO4YaCTOTHOT'O IIOJA

B napamarHeTuKe .

flBneHue pE30HAHCHOTO MOTIJOUe-
HUA SHEPIH BHCOKOYACTOTHOTO
9JIeKTPOMATIIUTHOT'O HOJSA B CBfA—
3aHHOll BiaeKTpoHHOI M AmepHol
CIMHOBO# cucTeMe.

COBOKYTIHOCTE METOLOB U3yUeHHUs
MHOTOPA3HHX COCTOSAHMY TBEpIOTO
Tesa ¢ momousko 3¢dexTa Meccoa-
yopa.

Pacuennienne CrexTpaibHoll JuHMM,
BH3BAHHOE B3auMoIelcTBHEM KBaI~
PYTOJABHOTO MOMEHT& fipa C He-

OIHODOITHHM 3JieKTpHMYeCKUM ITOJieM.

AnreGpanveckas BeJUYMHA KBAIpYy-

TIOJILHOT'O CMellleHUs AuUePHHX ypOB~



437

438

439

440

TeH30p T'pamueHTa 3JeKTpH-

YeCKOTO NoJA
Tensop Il
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Hell B oTCyTCTBME MATHMTHOIO
pacueIuieHus

TeH30p, XapaKTepuaywouufi HeomHO-
POIHOe 3JeKTpHYecKoe ToJe B
MecTe DACIOJIOXeHMA fnpa.

I3. MarauTHHe maTepMasH, MX IapamMeTpH ¥ XapakTepPUCTHKH.

I. Knaccudmyalmisa MATHUTHHX MaTepPHaOB IO LieJeBOMY

HasHauyeHno.

MarHnTHO-MATKuMiE
MaTepuan

MarHy THO-TBe prHit
MarTepua
MarHRTHO-Xe CTKMit

MaTepuai

[lonyTBepaii MATHUTHHI
MaTepuan
TlonyieCTKNA MaTHATHH
Mmarepuan

MaTHuTHHI MaTepuas ¢ GOABWOM
MaTHUTHOX IIPOHMLIAEMOCTED, Ma—
J0ff KOSPIMTUBHON CHaOK M MasH-
ME TIOTEDAMM HA TUCTEPE3HC.

MarmuTHuli MaTepuan ¢ Manoft mar-
HUTHO}t mpoHMIaeMOCTBR, GOAbmOl
KO®pPIMTHEHO! cmiof m GonbumMA

NoTepaAM Ha THNCTepe3MnC.

MaTHUTHHA MaTepuan C BHCOKHMMH
3HAQYEHUAMI OCTATOYHON MArHUT-
HOHl MHOYKIMM ¥ KO3(IMIMeHTa
IPAMOYT'OJNBHOCTY MEeTAN TUCTepe-
3uca, odaamaniiit KOSpLMTUBHOK
cmnoii mopsanxa IO spcTen mad
TUCTEPE3NCHOTO IMKJA C MAKCH-
MaNBHHM TOJleM HaMaTHWMMBAHNA
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442

443

444

445

446

MaruuTHHI MaTepuan c
IpAMOyTOABHOl neTaeit
TUCTEpe3uca

CBepXBHCOKOYACTOTHHI
MarHUTHHE MaTepraj

MarHuTHHII MaTepuan nas
TMIOCTOSAHHHX MATHUTOB

MaTHUTHHI MaTepuan IJA
TMONYTIOCTOAHHHX NepeMeH—
HUX MATHUTOB

BrcoxouacTOTHHIT MarHuT-
Huit MaTepuan

MarHuTaull MaTepuan A

HOCHTEJeil 3aIlCH
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nopanka I00 spcren.

MarsuTHHI mMaTepyas ¢ COABIMM
KOS{IUIMEHTOM TPAMOYTONBHOCTH
neTiM TUCTepesuca ¥ KpyToit HUC-
Xonsuei#i KpUBOli pasMaTHUUMBAHUA.

MarHuTHHE MaTepuas C MalHMA
3HAUYEeHNAM! UMPMHH KpuBoit dep-
POMATHUTHOTO Pe30HaHCA U TaH-
TeHCA yIVia OH9JeKTPUEeCKUX No—
Teph B muanasoHe CBA.

MaruuTHHT MaTepuas ¢ BHCOKMMI
3HAUEHWAMA OCT&TOYHO} MATHUTHOR
MHIYKIMK, KOSPIMTABHON CHJIH U
9HepreTH4eCKOTO IIPOM3BeINeHNA,

llonyTBepni MaTHUTHHI MaTepual
C MasHM TIOJNEM IlepeMaTHUYMBAHIA,

MarsuTHHl MaTepuan ¢ COABLOH

MATHUTHO! IPOHMIIAEMOCTHR M Ma-
JHMA MATHUTHHMI ¥ OU9JEKTpUde-
CRMMZ TIOTepAMI B IuanasoHe BY.

MarmuTHO-TBepOHIl MaTepual C
3amanHra (OTpaHMYeHHEMM CBepXy



447

448

448

450

MarguTH? MaTepuan IS
POTOPOB IHCTEPEe3UCHHX
IBuraTeaei

MaruwToonTuue cxmil
MaTHUTHHIT MaTepHal

MaruuTHEL MaTepuas C
IDUIMEIPIYEeCKUMI Mar—
HUTHHMI LOMEeHaMmu

MaTHITOCT pURIMO;IHHIE
MaTepral
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W CHU3Y) TapaMeTpaMmu IpemesbHoi
HeT/¥ MATHWTHOTO TMCTepesuca, JHNO-
Iy CKanuMit JOKaibHOe MepeMaTHIYMBA-
HMe JIOKaNBHHX MUKpooGaacTeil rapmo-
HIMEeCKEMA JJI¥ MMIYJAbCEHMA MATHUT—
HHMM TIOJAAME ¥ oCeciedwBapuuit cox—
DPaHeHNe CO3TaHHOTO TaKUM 06pa3oM
HEeONEOPONHOI'0 MATHUTHOTO COCTOw
fHUA,

WATHUTHO~TBEPIHl MaTepuas C BHCO—
Koft mpAMOYTOABHOCTH ¥ 3aIaHHHMI
napaMeTpaMd 4acTHOIl neTam IucTepe-
31Ca C BepuMHOil B TOYKE MaKCHMAaJb-
HOli MarHUTHOR IPOHMIIAEMOCTH.

MaruuTHHit MaTepuan C BHCOKMMI
3HAQYEHUAMI YOeABHOTO dapaleeBCKO-
TO BpalleHUA ¥ MATHUTOONTHYECKOH
IOGPOTHOCTH WM GOJBIMM MATHUTO—
onTHuecKuM BpaueineM Keppa.

MarHuTiio-MATKEII MaTepuan ¢ GarTo-
poM KauecTBa, CONBUEM ELMHUIE,

B KOTOPOM CYWEeCTEBYWT YCTOiuMBHE
IMMHEPHYECKIIe MATHUTHHE IOMEHH,.

llaTHUTHII MaTepwall C EHCOKOMKA 3Ha-
YEeHUAMI KOHCTOHT MATHUTOCT UKL,



451

452

453

454

455
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TepmoMarHuTHHR MaTepuan

MaTepran InA TepMOMATHHT-
HoO#t 3amicn uMHOpMAImK

QoTOMATHUTHHI MaTepuas

MarmmTHull mMaT2jMan ¢ CuABHOR
TeMIepaTypHal 3aBMCHMOCTBHO Ha-
MATHEYEHHOCTH TeXHIYEeCKOTO HacCH-—

e’ .

MarHuMTHHI MaTepuas C HU3KOI Tem-
nepatypo#t Kopu, BHCOKEMM 3HAUEHU-.
AMI KODDIMTUBHON CUNH U 9HepreTH-
YeCKOY YYBCTHATENBHOCTM Ha IJMHE
BOJIHH 3alMCH U CONBIMMM 3HAUEHU-
AMYI MATHUTOONTHYECKOTO BpalleHUA
Keppa wau ymearHoro (apaneeBCKO-
FO BpalleHUdA Ha IJNNHE BOJHH CUM-

TH BaHHA.

MarnuTHHI MaTepMas ¢ mapameTpamu,
YYyBCTBUTEABHHMY K OITHYECKOMy M3-
Jy4EeHNBD,

2. Knaccufuxaima MArHUTHHX MATeDUAJOB IO XUMIYe-
CKOMy COCTaBy, CTPYKType M QOpMe.

IusneKTpudecknli MarHUT-
Hult MaTepuas

NoaynpoBONHUKOBHI Mar-—
HUTHHI MaTepuan

MaruuTHH MaTepuan C 3JeKTPOIpPO-
BOIHOCTBW, XapaxkTepHO#t mad Iu-
9JIeKTPUKOB,

MaruuTHH maTepuan ¢ 3JeKTpPOIpo—
BOZHOCTBW, XapakTePHOH [AA moJy-
TPOBOIHMKOB,



456

457

458

459

460

461

462

463
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Merannvaeckut MArHMTHHR MarunTeEuit MaTepuan ¢ 9JeKTpPOIPO—

MaTepual

OxcHoHul MarHKTHH?

MaTepra

MarmuTHHE criaB

MoHokpreTasmIe Kt
MaTHUTHHE MaTepHai

NoamkprcTawmY e c it
MaTHUTHHE MaTepuUan

HeynopamoueHHu# Mar-
HUTHHE MaTepuan

TexcTypoBaHHH! MATHHT-
Huit MaTepuan

TekcTypa KpicTramde-
ckas

BOLHOCTHD, XapakTepHOl mad Me-
TaJJIOB.

MarHuTOynopAnoYeHHOe OKCHIHOE
COeIVHEHHE,

MarmroynopamodeRHut CILIAB.

MarsuToynopAgoYeHHHE MOHOKDHC~
TeJuMdecKuit MaTepHai,

MaTHETOYTIOPANOYEHHHR NOJMKDPUCTAN~
Jmdeckut MaTepuas,

Marepuan, oGagnaxumit Heymopsmo-
yeHHO# MarHMTHO# CTPYKTypOit.

TNo/mkprcTamde CKIft, MOHOKpHC—
TajuMdecknt wm aMmopdHuil MATHUT-
HHll MaTepwas, oCiamamumii MATHAT-
Holt TercTypof,

TlpemMymecTBOHHAA OPMEHTAIMA ORHO—~
THIOHHX KpHcTasnorpafudeckmx oceft
KPACTALIMTOB OTHOCHTEABHOTO OIHO-
TO BHIEJEHHOTO HanpaBjeHHs WIR
onHolt BHIeNeHHOH MNOCKOCTH.
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465

466

467

468

469

470

TexcTypa MATHUTHAA

Och TeKCTypH

[IA0CKOCTH TEKCTY PH

OceBasg TeKkCTypa

Iiockasa TeKcTypa

llonHasa TexkcTypa

TeKcTypa NIpOKATHM

[lpenMymeCTBeHHA; OpUEHTAIMA
oceft Jerkoro HamMarHUIWBAHUA
KPUCTEJUIMTOB OTHOCHTEABHO OIHO-
TO BHIEJEHHOTO HANpABJIEHAA WM
onHolt BHIeEJIeHHOIl ILIOCKOCTH.

HanpaBnexve npeuMyuecTBeHHOI
OpHEHTAIMM ONHOTUIIHHX KpUCTaJ-
Jaorpafudeckux ocell KpUCTAJLIMTOB
WIX UX ocelf JeIKoTo HamaTHMIM-
BaHuA,

IlnockoCTEs IpeuMylie CTBEHHOR Opy-
€HTAIMM ONHOTUIHHX KDUCTaI0Tpa~
fuueckux ocelf KpUCTaNIMTOB WM
nX ocell NerKoro HaMATHNIMBaHWA.

Texcrypa, ofaamaniiasg OCHO TeK-
CTYDH.

TexcTypa, o6aamaniiad IIOCKOCTER
TEKCTYPH.,

Texcrypa, oGnamanias OChL U
ILIOCKOCTBI TEKCTYDH.

TekcTypa, co3naBaeMas B Ipolec-
Ce NpPOKATKH,
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PeGpoBas TexcTypa

KyGmueckan Texc Typa

TopomkoBu#t MarHmTHHR
MaTepuall

Manasa MATHHTHAA YaCTHIA

MHOorOnmOMeHHaA YaCTHUA

OmHOMOMEHHasA 4YacTHLA
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[lonHas TeKkcTypa KyOmuecKOro
MarHeTHKA C OCBO BIOJAB pedpa
vleMeHTapHO#t saeltx;m ¥ mapasuess-
Holt wroft ocu ILIOCKOCTH TEeKCTYDH,
npoxondaumeft yepes muaroHasb oc-
HOBagruA fMueltxm.

TloaHas TeKcTypa KyOHYecKOTO
MArHeTHKA C OCHD BROJAB pedpa
sJeMeHTapHOl Auefikm ¥ mapaiess-
HOY wTO# OCH ILIOCKOCTE TEKCTYDH,
npoxoxnsmelt- vepe3 pe6po OCHOBa~
HEA SYelKH,

MarumTHHE MAaTepmas, HoaydaeMul
E3 OPOMKOB.

®eppo- wm feppomarHuTHAs Yac—
THIIA, pPa3Mep KOTOpO# CpaBHNM C
pa3MepoM IOMeHA B MACCHBHOM
maTepaae.

Manas MarHETHAA 4acTHIA, OCHOB~
HOe CoCTOAHHe KoTopo# ABjgeTCA
MHOT'OLOMEHHHM .

Manas MarHMTHas 4aCTHIR, OCHOB-
HOe COCTOSHEe KoTopoft sBIfAeTcA
OLHOXOMEHHHM, TO €CTh OZHODPON~
HO (HIM KBASHOIHODOXHO) HAMAT-
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CynepnapaMarHeTH3M

CyneprnapaMarHuTHasA YacTHNA

TemmepaTypa GlOKEDOBKK

Kpurrueckuit pasmep omHO-
IOMEHHOCTH

Yacmmmia ¢ nepexomHoit
IOMeHHO# cTpyKTypolt

HAYEeHHHM,

KBasunapaMarHuTHOe NOBeXeHue
MATHUTHHX YaCTHIl CTOJB MAJIOTO
pasMepa, 9TO MX BEeKTOpP HaMATHU-
YEHHOCTH Xa0THYe CKA U3MeHAeT
oprerTammp Ha I80° mox meftcTEE-
eM TemwnoBHx QuykTyamit,

MarumTHad wacTHIIA MAJIOTO pasMe-
pa, olaemaniuas cyneprapamarHe-
TH3MOM.

Temnepatypa, HuXe KoTopoft mpo-
WCXOIMT Iepexon Cyleprapamar—

HUTHHX dacTml B feppo- wm dep-
POMATHNTHOE COCTOSIHME, TO €CTB,
OPOECXOIUT 3aMODaXUBAHME OpMeH~-
TalmM BEeKTOpa HaMaTHMYEeHHOCTH.

Pasmep Manoit MATHUTHON 4acTHIM,
C KOTOPOTO IPOMCXOLKT NEepexoxn
B ONHONOMEHHOEe COCTOSHIUE,

Masiesi MATHMTHAA 4YacTUlla C pas-
MEPOM HECKOJBKO BHUIE KPUTHYE—
CKOTO pa3Mepa ONHONOMEHHOCTH,
OCHOBHOE COCTOfHMe KoTopo# xa-
paxTepusyeTCHd HaludIMeM OLHOTO

KDYyIHOT'O IOMeHa M HEeCKOJBHHX
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483

484

485

486
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MaccnBHut MATHRTHRG
MaTepua

MarHuTHAA IWiEHKA

ToHKaA MarHuUTHad ILIeHKa

JIMTaKCHaNbHasA MATHUT-

Hasa ILUIeHKa

MuorocaaitHad mMarHuTHas
IUIeHKA

IlepexonHKe CJAOY MATHUT-
HOM NNeHKU

Umauanpudeckas MaTHETHaA
IIeHKa

MeJIKNX TNPHIOBEPXHOCTHHX 3aMHKa-
DIMX TOMEHOB.

MarmuTHaft MaTepman, Bce radapur-
HHe pa3MepH KOTOPOTO 3HEYMTENBHO
TDEBHIANT pasMep MATHATHOTO HO-
MeHa.

MarauTHHE MaTepuas B BULe CJOH
HA HeMaTHuUTHO# mOLJOXKe.

MaruuTHas IUeHKAa, TOJIMHA KOTO-
poit cpaBHEME C PasMEpPOM MATHHT-
HOTO JOMeHa B MACCHBHOM MaTepu-
ane.

MarHuTHaA IieHKa, NOJLYYeHHAS
METOZOM SIMITAKCHE Ha MOHOKDHCH
TaJulnde CKo#t MOmJOXRKeE.

MaruuTHaA mWieHKa, cocToduas ¥3
HECKOJBKUX OTAMYAKUMXCA IO Hapa-
METpaM CJOeB.

MarHMTHHe CJOM HA TI'paHMUAX pas-
Iesa MaTIUTHOH IUIEeHKH C IOAJI0X-
Koll B CBOGOIHHM IIPOCTpPAHCTBOM.

MarHiTHaA IJeHKa Ha NOLJNOKKE B

BHOe MeTa/uM4yecKoit IpOBOJIOKH.
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MarHuTHas JeHTa

MarHuTHHYE MaTepHan
Ietbo pmu py eMuit

MarHuTHHE MaTepHan
KOMIIO 3UIMOHHHR

MarumrHult MaTepwan
anrol

MareuTHHR MaTepuan
MeTaalomwacTrd e ckuft

MaruuTHHE MaTepHan
KepMeTHHl
MarduTHult MaTepHan
cnedeHHHR

MaruuTHHE MaTepuan
opranmdeckuft

-~ 7/0-—

MarumTHaa IUIEHKA IJA MAarHUTHOR
3amicu Ha I'ulkof mumsaexTpudeckolt
ocHoBe B (fopMe JEHTH.

MarmmTHH# MaTepuas,B mpouecce H3-
TOTOBJIEHHSA KOTOPOT'O MCHOJb3YeTCA
omepalma XxOJonHO# mm ropadeit
miacTrueckolt xedopmarmm,

MaxporerepofasHult MaTHUTHuI MaTe-
pman, cocroAumft M3 LByX WaM GO-
Jiee PA3HOPORHHX KOMIOHEHTOB, 00-
JanapniiMx pasjudHHMI cBolicTBaMHA.

MarsmTHut MaTepuan, mNoJydeHHH{
MeTOIOM OXJIAXUEHHA pacliaBse B
dopme.

KoMnosmmoHHuR MarsuTHHY MaTe-
pran, obnamamimft CoOCOGHOCTED
K mWwiacTmiecKot mefopmarmH.

KoMnosuimoHHHR MArHMTHHE MaTe-
man ¢ oxmHot mum Cosee KepaMu—
geckrMz dasamm, moaydeHHHEE MeTO-
IOM CIIeKAHHA.

MaruuTHHR MaTepuas] Ha OCHOBE
OpraHmdecKEX coemuHeHult.



496

497

~ 111 —

I4. HomeHknaTypa MATHMTHHX MATEpPHAJIOB.

Peppur

Qe puT-rpaHaT

OxcunHoe kpucramdeckoe Heppr-,
deppo- mam aHTHdEpPOMATHHTHOES
CoelMHeHue CO CTPYKTypHO dop-
My noit

n,Fe, 0, n,Me,Op-n,Rc0y

Tme N, Ny, Q w 8 - neme
uncaa, a Me u R - HOHH MeTas-
JI0B.

Ipumevanne. Cayuap N =n,=1I,

n3 =0, a=8=1 coorsexrcr-
ByeT (feppur-IImMHeNs; n,=ng =I,
ny =0, C = 2, cL= 3 - oprodep-
pur; m=5, 03 =3, ny =0,
c=2; d=23,R- pamose-
MeJBHHI! MOH WIM MOH MTTpHA —
deppuT-rpaHar; n= 2 K26,
n, > 0, 137Ina=6=c=cd
= I - rekcafeppur.

OxcunHoe KpmcTasmdeckoe (fep-
PUMATHITHOE COENMHEHUE CO
CTPYKTYypHO! Qopmyaol

3R ;0,56 O(R ~ penxozemens-
HHil MeTaunl Wi nTTpuit) m3oMOp-
fHOe MiHepasy IpaHaTy-OpPTOCH-
mxaty Caz A€, (Si 043,
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e ppuT-ITHMHEND

Oprodepput

T'excadeppur

- 12 ~

OxcunHoe $eppumarHmTHoe WM $ep-
POMATHUTHOE KPHCTELIMNECKOe COemy-
HeHMe CO CTpPyKTypHo#f dopmynoit
MO-Fe, 03
(M=M3,2h,Cd,/W, Co,Fe,Cu,Mnfa
WM ¥X KOMOMHaImA), K3oMopdHOoe
MIHEpaJy WMIHeJ N MgO ‘4¢, 0,

OrcunHoe aHTuPeppOMATHUTHOE \CO
ciaa6uM PeppoMaTHeTH3MOM) KpMCTal-
JM4ecKoe COeTMHEHME CO CTDYKTYpHOR
gopuynot R,0;F2,0; (R -

- PeIKO3eMeabHHH MeTal WK HT-
Tpuit) , maomopfHOe MUHepady me-
poscxury Ca Ti 0.

OxcuiHoe KpucTalimieckoe coemy-
HeHne ¢ QeppUMATHMUTHHM MIM Tejd-
KOUNAJbHHM MATHUTHHM YIOpSLOdYe—
HUEM CO CTDPYKTypHO# (opmynoit

n,BO'an MO‘ZI‘I.; f_el 03 >

rme 1,21, N;%0u Ny»3-ueane
uncaa, B= BQ, Sn Py n
M=Mn,Co,W;, (u, 2n,Mg u r.3.,
nOpuHamsexallee K reKcaroHaabHOR
WM TPUTOHAJNBHOM CHHIOHMU.
llpuevanne . B 3aBUCHMOCTH OT IO-

pAnKa 4YepenoBaHusa pacloJOXREeHHHX
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506

MarHe TOIIDMOET

TeXHUMYECKHE YHCTOE Xese30

Huakoyraeponucras
9JIeKTPOTeXHAYe CKas
cranb

ApMEO-XeNe30

OJISKTPOJMITHYECKOE XeJe30

KapGoHENBHOE Xeae30

Mepmasnnof
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nepHneHIEKYAAPHO TaBHOR OCH CUM~

MeTpuM OJOKOB C KyOmdecKolt
TeKcaroHanbHolt cTpyKTypolt m pas-
HHM YHCJIOM CJIOEB pasjudapT IeKca-
Peppuru ¢ X Y 2V W

# M crpykrypolt.

I. Texcadeppur co cTpykrypot M
2. ®eppEMATHATHHE KpHCTAIMIE-

ckuft MEHepan
PG,Fe,g M".; (‘GC;T‘) Oge

Eeneso, comepmamee He Cozee
0,05% yraepona.

Crans, comepmamas He Goaee 0,4%
yraepoza m He Goaee 0,6% npyrmx
nprMecelt,

Reneso, moayueHHOe HyTeM 3dJeRT-
poJu3a.

Henes0, moay4eHHOe NyTeM TepMH-
9eCKOTO DasJOXeHHMA HeHTarapso-

HEIa xejesa.

CmwaB Ha OCHOBE HHKeJAS C Coxmep—
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xaHHeM xeje3a oT 20 mo 60%

(EHOTIA C JeTUpOBaHMEM MOJMG-
IIeHOM, XPOMOM, MeIbb, MapraH-
ueM X Ip.).

507 HuskoHEKeJeBHI mepmaiof Oepmasnoft ¢ comepxaHueM Hu-
Kens oT 40 mo 50%.

508 BucOKoHEKeJeBHi NlepMannoit ¢ comepxaHiueM HU-
nepmanolt Kead ot 70 mo 80%.
509 MoauGnesoBnt nmepmasnoi Nlepmannoit ¢ comepxanue:! HEKe-

A8 79% ¥ moamoneHa 4%,

510 Cymnepmasnoit TlepMaanoit ¢ @ KepxaHueM HUKe-
an 80% u monudmeHa 5%.

5I1 IlepMeHmOp CmaB xoGaapTa C Xeae30M
(48-50%) ¥ BaHamueM (OKOAO
2%) .

512 llepmarBap Cnap HHMKeAA C Xene30M {OKO—
a0 30%)n xoGansTom (23-25%),
imKeng C JerMpoBaHWeM MOJMC-
IEeHOM WM XPOMOM.

5I3 CeHmacr Anbcudep CiiieB xese3a C KpPeMHMEM \OKO-
Anbcudep a0 10%) ¥ amomunueM (5%).
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5I4 Andenon Cmnas xenesa ¢ aymMuHEeM (16%).

5I5 TepMeHoa Cmnas xenesa ¢ amomumueM (I16%7)
n MonudmeHoM (3%).

516 Merawmraeckoe CTeKJIO MeTarmmaeckuft CILIAB B CTERIO-
Merraacc 06pa3HOM COCTOSHMM, OGpasymupil-—
cf NpHE CBepx CHCTPOM OXJaxne-
HMM pacluiasa.,

5I7 MarHmTOmM3JIEKTPUK KommozmmonHult MarHuTHHE MaTe-
puas Ha OCHOBe MATHUTHHX IOpOM-
KOB U IM3JEKTDHKOB.

5I8 Kyuude Crias xenesa ¢ Mensp (50-60%)
R HuKeaeM (okoao 20%), mHorma
¢ IoGamierueM KoGaabTa (2-4%).

5I9 Kymumbe I Kymmfe cocrasa" Mens - 60%,
Marxerofuiexc Haxeas - 20%, meneso - 20%.
520  Kyumko Cmnae memu (35-50%) ¢ HukeseM

(20-45%) m roGanbToM (25-45%).

521  Buxaanoft Cmnas xesne3a C KOGANbTOM (OKOJO
50%) u Banamem (8-I5%).

522  Cunnmanan Crias cepedpa (86,5%) ¢ mapras-
uem (8,8%) n amomimueM (4,7%).
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523 Ilnaxo CraB mnaTEHH C KodaabToMm (23%).
524  3pcrur 900 CP CoiaB IWIATHHH C KOOanbToM (227%).
525 MapreHcuTHas craib Cranp, moaydaemas B Ipolecce

npeBpalleHHss ayCTeHHTa B MApPTEH—
CUT ¥ NOCHenynilero CTapeHms Map-

TEeHCHTa.

526  Komoa CmaB xenesa ¢ kobansrom (I2%),
MoaMOIeHOM (\6%) m BaHammeM \I2%).

527  AnvH CraB xenesa C HuKeaeM \25%),
ammanneM (I2%7) u Memsp \4%).

528 Maruuxo CmiaB Xeje3a ¢ Huxeaem \I14%),
amomurueM (8%), xocansToMm (24%)
Z Mexbb \3%).

529  TmkoHan Crias xenesa ¢ HuxedeMm \I4%),
anomianeM (8%), xoGanntom (35%),
Mexnsp \3%), TarTasoM (5%) m Huo-
6ueM (oxono I%).

530 MaruuTHHil craB mucnep— MakporerepofasHut MarHHTHHZ craas,
CHOHHOTO TBepHeHuA B KOTOpOM OnHa u3 (a3 BHIANAeT
u3 NepeCHIEHHOTO pacTsopa B BALe
JECNEPCHHX YaCTHIL.
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631 MarmmrHu# omnas co MarsuTHHE omnaB ¢ IOSHIMOH-
cBepxpemeTKoR HHM YTIODSANOYEHHEM PASHOTHITHHX
MaruuTHHE craB ¢ Momy- aTOMOB B KpHOTaMdeckolt peuwer-
JBPOBaHHO# CTPYKTypO# Ke.

532 upapHuuit cras MarsarHut cnaaB C MajkuM KO-

sffurmenToM JmHeltHOrO pacmm-

pexms.,
533 TepMoMarHUTHHE KOMIEH— QeppoMATHUTHHI cIAB C CHABHOR
OAIMOHKH cIaB TeMnepaTypHOit 38BECHMOCTED

HAMATHUYEHHOCTH TeXHHYeCKOTO
HACHUEHHA OT TEMIEPATYDH.

534 Kommencarop TepMOMABTHNTHHI! KOMITEHCAIMOH~
HHt criaB Ha OCHOBe Xeae3a
C COIepXAHMEM HHKEJA OKOJIO
30%, xpoma oxoio 3% u Maprai-
ua oxono I%.

535 Kanemannoit TepMOMATHUTHHE KOMIEHCAIMOH~
HHf crnaB Hykead C MeIbE
(oxoao 30%).

536  Tepmasnoit TepMoMATHUTHHI KOMIEHCAIMOH-
HHll crnaB xeaesa C HUKeJeM

(oxono 30%).

537 MaruuTuwii crmas Ieiicaepa CiaB nepexomHHX aHTHdeppo-
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MaTHNTHHX MeTajJlOB MapraHioa #

XpoMa C HopMaJLBbHHMH MeTaJjulaMi.

IS5, CnenvanbHHE NMapameTpH MATHMTHHX MATepUalOB
C LleJIeBHM HA3HAYEHMEM.

538 MarnuaTHHe NMOTEpK I. fIBneHye MOTJONEHUA DHEPIMM
9JIeKTPOMATHUTHOTO NOAA NP IHepu-
OINYEeCKOM MepeMarHNUMBAHIN MATHe-
THKA.
2. MoiiHOCTH BJeKTpPOMATHMTHOTO
NoJisI, MOTJouaeMas BCeM OCHEMOM
MarHeTHKA OpY [EePHONMYEecKOM Ie-
peMarHMdEBaHuK ¢ (uKcupoBaHHOR
vyacroTaii.

539 [DopHHE MATHUTHHE NOTEpU MarauTHHe moTepu 2.

540 YgmearHHe MATHHTHHe noTepd  MarHUTHHe mOTEpM Ha eNMHNULY MAC-
CH MarHeTHKA.

541 YnmennHHe OCLE&MHHE MaTHMTHHE HNOTepH Ha eIVHMIY
MarHUTHHE [OTEepPH odbemMa MarHeTHKa,
542 MareuTHHe NOTepU Ha MargyTHHe moTepw, OGCYCJOBJEHHHE
THCTepesnc CymecTBOBaHIEM MATHUTHOTO THCTe~
pesuca.,
543 MarHuTHHe NMOTEpM Ha MarHuTHHe moTepH, OCYCAOBAEHHHE

BNXpeDHe TOKM CyleCTBOBaHMEM BHXPEBHX TOKOB.



544

545

546

547

548

549

OcTaToyHHEe MATHUTHHE
noTepH

MarHuTHHe NOTepH Ha
BA3KOCTH

Yron MATHUTHHX IIOTEPH

TanreHc yraa MarHMTHHX
oTeps

OTHOCHTEARHH TAHTEeHC
yIJa MATHUTHHX NOTEPh

MarHuTHad IOGPOTHOCTD

-
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PasHocTs MeXLy MOJHHME MATHUT-
HHMA NIOTEpPAMA ¥ CymMo#t MarHmT—
HHX TOTePb Ha THCTEpe3suC ¥ BUX-—
peBHe TOKH,

MarmuTHNe NMOTEpH, OOYCJAOBJIEHHHE
CylleCTBOBAHNEM MATHATHONX BA3KOCH
™.

AprymeHT KOMIUIEKCHO! MaTHHTHOR
npoHmaeMocTy 1A (ukcupoBaHHOR
aMIUIITYOH NIePeMEeHHOTO MATHUTHOTO
oA,

TaHreHC apryMeHTa KOMIL1EKCHOR
MATHUTHO{l IIPOHMLIAEMOCTH IJNA (MK-
CHPOBaHHOjl aMILMTYIH NePeMeHHOT'O
MATHUTHOTO IIOAA.

OrTHowenne TaHTreHca yIyua MarHUT-
HHX [OTepb K HAUANBHOW MATHUT-
HOil NpOoHMIIAEeMOCTH .

I, BeswuuHa, oGpaTHas TAHTEHCY
yraa MATHUTHHX TOTepkb.

2. Ornowelme MHIOYKIMM TeXHIYe-
CKOTO ilAcCHUEenWs K Lipkile KpuBOLH
()e PPOMATHITHOTO DPe30HaHCAa.



550 Koa@jwImeHT MATHUTHHX
noTepd

551  KpurEueckad vacToTa
MATHUTHO-MATKOTO MATEpH—
aja

552 IlocToAHHAA MATHHUTHOTO
THCTepe3nca

553 MarHuTHOe CONpOTHBJIEHUE

- 120 -

OTHowWerWe U3MeHEHUA TaHTeHca
yTJa MAaTHUTHHX MOTEPh K BH3H-
BapueMy ero M3MeHeHHD aMIUIATY-
IH HanpAKEHHOCTH NepeMeHHOTO
MATHHTHOTO MOAA IAA (EMKCHpOBaH-
HOM 4aCTOTH MOCJAERHEro.

I. Yacrora mepeMeHHOrO MAIHMT-
HOTO MOJA, BHme KOTOpOl{ HaumMHa-
eTCHA De3Koe yBeJWYeHHWe TaHTeHCa
yTaa MATHATHHX NOTeph.

2. YacroTa mepeMeHHOT'O MATHUTHO-
TO moJfd, AJAf KOTOpO# SHaueHHe
TAQHI'eHCA yI/ia MATHATHHX NOTeph
papna 0,1 npu ammnTyme Hanpa-
XEHHOCTH TEePeMEeHHOT'O MATHHTHOT'O
noaa He Gosee 0,4 A/M.

3. YacToTa nepeMeHHOT'O MATHHT-—
HOTO moJif, LA KoTopolt 3Haue-
HAMe TaHIeHCa yIJAa MATHUTHHX IIO-
Teph paBHo 0,02 mpm aMIUmETyIe
HAaIIPAXKEHHOCTH IepPEeMEHHOT'0 Mar-
HUTHOTO moJA He Gonee 0,4 A/M.

OrtHomeHKe Kos(duimeHTa MATHMT-
HHX MOTeph HA THECTEepe3uC K
KBaIpaTy HadalbHO#l MarmmTHOR

IIPOHULIAEMOCTH .

OTHOWeHVe MATHHTOXRBAXyue# cman
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556

557

558

559
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MarHUTHAA HPOBORMMOCTB

TemnepaTypruft kosdfmImeHT
MATHUTHOR NpOHMIIAeMOCTH

OTHocHTeabHHEl TeMmepaTyp-
Buft Ko3ffmipieHT MArHMTHOR
IPOHKIAEMOCTH

Padouass TemmepaTypa
MATHETHO-MAT'ROT'O MaTe-
puana

Kaxymasica ocrarodyHas

MATHATHAA HHIYKIMA

YnearHad MATHATHAA SHepIud
BO BHEmHEeM LpOCTpaHCTBe

K MATHUTHOMY HOTOKY.

BesmumHa, o6paTHAs MATHETHOMY
CONPOTHBJIEHHD,

OTHOmeHHMe M3MeHEHHA MATHMTHOR
OPOHUIIAEMOCTE K IIDOM3BEIEeHHD
BHSHBAKMEI'O er0 H3MEHEeHHA TeM-
nepaTypH Ha 3HAYeHHe MATHATHOR
IIPOHATIAEMOCTH N HcxoxHoft
TeMIepaType.

OTHOmeHHe TeMIepaTypHOI'O KO-
sdfmImenTa MATHETHO! IOpOHMIA~
€MOCTE K SHAYeHHD MATHHTHOR
IPOHHELIAEMOCTHE IIPH HCXOXHOR
TeMmepaType.

Temneparypa, OpE KoTopoR Mar-
HETHAA IPOHMIIAEMOCTH COCTABRNA-
er 0,8 or ee 3navemma mpz 20°C.

3HaueHHe OCTATOWHOR MarHmTHO#
FHIYKIMM B MATHETHKE KOHEYHHX

pasMepoB.

BesuumHa, paBHAA INOJIOHAHE MpPO-
H3BeNeHHA DA3MATHIIHBAKIETO
oA HA KAXyWyncd OCTATOYHYD



560 OHepreTmdecKoe MpOH3-
BeLeHue

561 Kos@ffmmeHT BHIYKIOCTH
KpUBO} pa3MarHMIWBAHAS

562 Ioae TporaHma

563 KoaffmmeHT mpAMOYTOAB-
HOCTH IeTJAX MATHATHOTO
TECTepesuca

564 KosdfmumeHT KBampaTHOCTH

OeTN¥ MATHHUTHOI'O I'MCTepe-
3uca
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MATHATHYD HHIYKIVD.

MakcuManrHOe SHauYeHHMe Ipou3Be—
IeHRR MATHNTHOR MHIYKIME Ha
HANpPAXeHHOCTh MATHATHOT'O HOJA
Iaa KpuBOof pasMarHMdMBaHWA
MATHETHO~TBEDIOTO MAaTepnaja Io
MATHHTHOR MHIyKIDM ,

OTHOWeHNe 9HEPTeTHYEeCKOro Opo-
E3BENleHAA K NPOMSBEIEHMD OCTa~
TOYHOR MATHATHOR MHIYKIMM Ha
KOSPIMTHABHYD CHJY .

HanpsaxeHHOCTS BHEMHEI'0 MATHUT-
HOTO 10Ji, NpA KOTOPOM 3HAUEHHe
MATHETHOR RHIYKIME Ha KpHBOR
pasMATHUIMBaHME cocTaBaser 0,9
OT OCTATOMHOM MATHUTHOR MHIYK-—
biv v

OTHOmEHNe HANPAXEHHOCTH MOAA
TPOTQHHA K KOSDIMTHBHOR cune
LA naHHO# cuMMeTpuuHOlf meTam
THCTepedHCca,

OTHoueHHMe OCTATOYHO! MATHUTHOR
HHOYKIMH K MakcumanbHoff marHmrT—
HO! MHOYKIMM IAA HaHHO#t cCHMMeT-
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666

567

568

569

570
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Croewrp mMarHmTHOZ TBep-
mocTH

BpemMs mepemarHuqMBaHUA

CKOpOCTP IlepeMATHEIHBAHHA

KosgfmmenT nepernxqenas

InnaMIgeckoe IOPOTOBOE
noJae

QaxTOp KavecTBa ORHOOCMOI'O
MarHHTHOTO METepHaia

PHYHOR MeT/M MATHETHOTO I'HCTEpe-
snca.

3aKoH pacnpefmeseHHA MIKpOOGaAac—
Telt MATHETHO-TBEpPNOrO MATepHasa
[0 IO DepPeMATHHIMBAHEA,

Bpema ycTaHOBJGeHRR ROHEUHOR
OpHEHTAIMH BEKTOpA HAMATHEYGH-
HOCTH B IpPOLECCe NepeMATHAIHBA—
REA,

Besmumna, o0paTHAA BPeMEHH Mepe-
MATHRYHBAHHSA ,

[IpousBeneHRe HANDAREHHOOTH Hepe-—
MATHHYMBAKMETO NOAR MA BpeMd
nepeMarHIMMBAHEA .

OTpesok, oOTcexaeMuft Ha ocH
adcliEce mpAMolt, ammpoRcHMADY-
pmefl SABHCHMOCTE CHO DPOCTH Iepe-
MATHHYEBAHES OT AMILIETYLH HM-
nyasca NMepeMarHAYMBamIero moad,

OrHomenre 8$PEKTHBHOI'O NIOJA OR~
MOOCHOR AHESOTDOMMH K HHIYKIME

TeXHNYECKOI'0 HACHIEeHHA .
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XapaxTepucTEYeCKasa ILJMHA
ONHOOCHOT'O MATHHTHOTO Ma-
Tepuaia

TepmomaruuTHaa
XapaKTePUCTHKA

KoaddmimeHT MATHETO-
MexaHiMecKoit cBA3KM

Mexanugeckas NOGPOTHOCTD
MarHUTOCTPHKIJMOHHOTO pe-—
30HaTopa

Temneparypruit kosdfmment
PEe30HaHCHO 4YaCTOTH MarHu-
TOCTPEKIMOHHOI'O pesoHaTOpa

KoapdmmeHnT MATHETOCTpHMKIMOH-
HOl YYBCTBUTEABHOCTH

OTrHolleHHe MOBEPXHOCTHOM mnoT-
HOCTH SHepI'ME OMEHHO} I'paHmH
K MaKcmmaabHO! odbemHOl mnoT--
HOCTH SHePIHMH pasMATHHYMBAakUe—
TO ToAdA.

3aBHCHUMOCTD MATHHTHOR MHIyKLMH
TeXHIYECKOTO HACHUEHUS OT TeM-
nepaTypH.

Besmumna, peBHAA KOPHO KBal—
paTHOMy H3 OTHOWEHHA SHepTHH
MATHHTOCTPUKIMOHHEX Xedopma~
it K SHepI¥MM BH3HBAKUEI'O HX
DePeMeHHOTO MATHUTHOIO IOAdA.

OrHomeHme XHeilcTBMTeABHOR wacTu
IMHAMAYECKOTO MOLYAs YIPyTOCTH
NpY TIOCTOAHHOM BhellHeM MATHUT-
HOM IOJie WM NOCTOSHHOY Hamar-
HIMEHHOCTH K ero MHuMMo#t uacrm.

OTHOGMTeNbHOE HM3MEHeHHe pPe3o—
HaHCHOR 9acTOTH Npu MSMeHeHMM
TeMepaTypH Ha I K.

OTHOmeHMEe KOMILIEKCHO! MAarHMT-
HORt MHIyKIM K KOMILIEKCHOMY
YUpyToMy HAnpAReHMD.
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I16. EuoMarHeTH3M.

577  BuoMarHeTu3M flRneHne BO3HMKHOBEHUA B XMBOM
OpraHW3Me MATHUTHHX mojeft, mo-
POXTAEMHX 9JeKTPHYeCKEMA TOKa-
ME, TPOTEKAKUMMA BHYTDPM OpraHms-
MA TpE er0 EM3HEeNeATeJBHOCTH.

578 FPuOMATHUTHHE NOJSA MarnuTHHe MOJA, MOPOXLAEMHE
9JeKTPUYECKUMI TOKAMH, NPOTEKa-
KUMMY BHYTPM XMBOTO OpraHu3Ma
np¥ ero XMSHeXeATeJLHOCTH BCAel:
CTEME uyJeKTpUdecKofl akTUBHOCTH
KJeTOK.

579 MarHuTHHe moaA riaasa MarHuTHHe nOJA, BH3HBAEMHE TO-—
KaMu, OCYCAOBJIEHHHMN IBIXEHUEeM
ria3, a Takike QYHKIMOHMPOBAHN-
eM ceT4aTKH.

580 IlocrodHHHe MATHHTHHE MarsuTHHe 1OJsS, MNOPOXIaeMHe
NonsA OpraHmsma NOCTORHHHEMA TOKEMH, NPON3BO~
IVMMHMM DA3JMYHHMU opraHamu, a
Taxge OCy CNOBJEHHHEe HajnuieM
e ,pOMATHNUTHHX YacTml B Opra—

HU3Me,.
581 CrnoHTaHiHe MATHUTHEE TOAA MaruMTHHe moJA MO3ra, OGyCAOB-
MO3ra JIeHHHe er0 BHyTpeHHeil aKTiB-

HOCTBI0.
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582 Bu3BaHHHe MATHUTHHE MOJA MaruuTHHe NOJAA MO3ra, BO3HUKA-

Mo3ra ouMe Tp¥ BO3CYXRIEHMM OpTaHOB
YyBCTB BHEUHMME Bo3xe#cTeuamu.

583 Bu3BaHHHE 3JEKTpHYeCKHe OneKTpUuEeCcKie MOTEHIMalH MOo3ra,
TIO TeHIMaNH BO3HMKaloWMe IpY BO3CYRIEHMN
B OpTaHOB YYBCTB.

584  BuomarHmrorpafmsa Meron mccaemoBaHMA XMBOT'O opra-

HA3Ma, 3aKmovalumica B pPerEcT-
paipy ero CHOMATHMTHHX moaeft,

585  MarsuTokapmuorpaima Meron mccaemoBeHMA cepnua, 3aK—
JdaniuiicA B perMcTpalMM MATHUT-
HOTO IIOJA Cepllia, & TakKke cep—
IeuHo#t MATHMTHOR AKTUBHOCTH BO
BHellHeM MATHATHOM IQJe.

586 Marmmromzorpafwa MeTonm mccnemoBaKMA CReJieTHHX
MHIIL{ ¥MBOTO OPIaHM3MA, 3AKJID-
yapiuiicA B perucTpalmyt MATHUT—
HHX DoJleft CKeseTHHX MHI,

587 Marmmrosmuefanorpafma MeTon wuccaenoOBaHMA MO3Ta, 3aK-

apdapumitcas B permcTpalyy ero
MATHETHOTO MOJA,

588 Marmuromuepmorpafmsa MeTon McCaemOBaHMA JEIKAX, 3aK-
Jodammfics B perucTpalim HMX
MArHUTHHX noaelt,
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MarmsTorpamma

Marsun Tomorpamma
MM

MarHsTooKyaorpamma
MoTr

Marumrope TEHOTpaMma
MPT

MaruuTorapmurpamMma
MKT

Marunroaxnedanorpamma
Mar
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lipencrarnesne B rpafmaeckoM, mud-
POBOM WM KAKOM-JHGO NpPYTOM BHLE
PesylbTaToB M3MepeHHA BpPEeMEeHHHX

38BUCUMOCTe#f OMOMATHMFHHX moJeft,

llpencraBneHue pesy]BTATOB H3Mepe-
HAA BPEMEHHHX 3aBHCHMOCTell MarHuT-
HHX nojiefl cKesieTHHX MumI,

llpencraenenie pe3yAsTATOB A3Mepe-
HMSI BpPeMeHHHX 3aBMcHEMOcTel mnepe-
MeHHHX MaTHATHHX Noaell raasa,
BO3HUMKaMIMX TOpN er'o IBUREHHH.

lpencraBnexne pesynbTaTOB H3Mepe-
HUA BpEMEHHHX 3 BHCHMOCTeft mepe-
MEHHHX MATHUTHHX Tojeft rzasa,Bo3-
HEKQOIEro TMpY ero pasgpaxeHuy
CBETOM.

llpencraBneHe pe3yabTaToB H3Mepe-
HAA BpPEMEHHHX 3aBHCHMOCTEeR MATHMT-
HHX moJje#t cepmiia B TeYeHMM Ceprey-
HOTO IIMKJA.

llpencrapsenue pe3yAbTATOB H3Mepe—
HNA BpPEMEHHHX 3aBHCHEMOCTe#l CIOH-
TAHHHEX ¥ BH3BAHHHX MATHHTHHX M0O-
nelt mo3sra.
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CeepxnpoBonAumft KBaHTOBHE
mHTepdepeHIMOHHHY ( meprud-—
Huft) um3mepuTenbHHlt mpeodpa-
30BaTeNb

CpepxnpoBonsAuMi KBaHTOBHIt
nHTepdePeHIMOHHEE TaTIEK
CKBUAL

CKBUL - marHuTomeTrp

Ceepxnporonaumit KBaHTOBHiI MH~
TepdlepeHIMOHHHI \ e pEIYHEIL)
H3MepHTeJNBbHHT IpeodpazoBarens,
ocHoBaHHHt Ha odferre Ixo03ed-
COHA.

lIpudop mAsA ¥3MepeHHS MATHUT-
HOTO MOJIA WIM MATHETHOTO [O—
TOKA CO CBEpXMPOBOIAALMM KBaH-
TOBHM EHTeplepeHIMOHHHM \Iep-
BUMHHM) M3MEPUTEABHHM Npeospa—
30BaTeJeM.
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