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BBEAEHNE

Marnuterl pesoHaHC ABIAETCHA MOUHLM WETOXOM WCCle/oBaHusd
KOHIGHCHPOBAHHEX CpeA. K uueny OCHOBHHX 38/la4 MarHWTHOrO peso-
HAHCA OTHOCUTCH ONPEAECNGHNE MEXAHU3Ma pEHEKCALMOHHNX MPONecCOoB
i COOTBOTCTBYLIAX BPEMEH B TBEPANX TelaX. lHTepec K aPHM. BON-
pocaM Npemje BCEero CBASAH ¢ peuanuell poubd pemarCanNOHHEX S)-
fexToR B pajUoCHEKTPOCKOMNYECKAX WUCCHE/0BAHMAX CTPOSHNS BE-
mecrsa. He ueHee BagHO W TO OOCTORTEABCTBO, UTO pelAKCAUMR
MarHuTHO CuUcTeMH YacTo NnpeicTaBAsieT co6oil npocTeimui mpumep
HEOOpaTHMOI'0 lpoliecca B MAKpOCKONNYGCKOH cucTeme, npuMep, Ha
OCHOBAHWN KOTOPOrec MOPYT OWTh [OHATH HEKOTOpLE OO6W1e 3aKOHO-
MEpPHOCTN (U3UUECKON KMHeTnKW. Takuu oOGpasoMm, WCCIE/OBAHUA MO
MaTHUTHON pelcKCanuu BaxHH KaK 5 pa/lMoClHeKTpPoCKONRYECKUX Npu—
NOXSHWEX, TAK W NpW DOUSHNN NPRHLUAIMAABHEX TEOPETHYSCKUX Bom-~
pocoB (usnuecKoll xumernku / I /.

Bonpuwod WHTEpEC BH3LBAGT paCCMOTpPEHNE CUCTEM, CO/AEpRamNX
NpUMECHLE f/G@PHHE ClIMHHE, KOHIEHTPalns KOTOpPHX HACTONBKO Maua,
YT0O HEBOSMOXHO HENOCpPE/ACTBEHHO AETEHKTHPOBATH CUIHAN A/EpHOrO
MarHRPHOrO pesoHanca (fMP). Ocrpoymwumii MeToz WCCHGAOBAHAA Ta-
KNX CUCTEM, Ha3BaHHH{ ABOWHWM 7/I@DHEM pPE30OHaHCOM OHI NpeANOX6H
Xapruanow u Xaswow / 2 /. /iBoiinoil sjepHuii pe3oHaHC OCHOBaH Ha
BO3MOKHOCTN OCYHECTBAGHNA KPoCC—pelaKcannl MERAYy CHHHAMH pas-
HEX COpPTOB C NOMOWLBHO 7ABYX BHCOKOYACTOTHHX CHJIBHHX M€PEMEHHHX
noieii. IT0T METOZA OTIMYAGTCH OYEHD BHCOKOU YYBCTBATENBHOCTBID,
B Y3CTHOGTH, C €I MOMOWBI BO3MOKHO WCCAE/OBAHNE CUCTEM B KO-
TOPHX KOHIEHTpalus MPAMECHHX fAGp NOpfjKa 10** + 10'® crunos

na I en®.
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B HemeTamIRUECKOM KpHCT&ANe, COAepxaleM B HEOCOABMON KON~
yeeTBe OHCTpOpEeNaHCHpyDMHE HPAMECHHE MAaPHUTHNE MOMEHTH, nepe-
AaYa SHEpPIuN fZePHHX MAPHUTHHX MOMEHTOB KONECGoHMAM pPEUETHM
npoTeraeT 4yepes npumecn., Horga xoHUEHTpanus npumeceil waza, 3

mppysun / 3-9 /.

B cuasRuEX mepENEeHHHX NOAAX OTKPHLAWTCH HOBHE BO3MOXHOCTH
MarHWTHOIO pPE30HAHCA, CBASUHHLG C MEPEXV/JOM B CHCTENMY KOOpAM-
HaT Bpamanuelics ¢ YacroTOd NPHAOEEHHOIO BHCOKOYACTOTHOPO nonfi.
B wacTHOCTH, NEpPEXoj K HAKJOHHOH Bpauavmeiics cucreme Koopan-
Har (HBCK) zaer Bo3MOXHOCTH HpN ONPEAGHGHHOM HOAGOPE AMIAMTY—
AH ¥ YACTOTH NEPEMEHHOI'0 NOJAS yAOBAETBOPUTH T.H. JONOBUE Maru-
4YecKoro yria, npn KOTOpOM MNpeoCTaBAfeTCH BOSMOXHOCTH pacCMoT-
peTh pHA 3QPeKToB, OCYCHOBAGHHLX HECCKYIRPHLMYU YIEHAMH JHIONB~IFk
NONBHOTO B38UMOAGHCTBNSA, HAaNpUMEp, AuAGHNE HACLWEHWA, CIWHO-
ByD AMpPysnio, CORH-PEHETOUHYD pENaKCAlRD R /p.

Hacrosuas aAnccepranus NoCBANEHA WUCC/E/0OBAHND BHUEOTMEYESH=-
HHX BOMPOCOB. B YaCTHOCTHM, pacCcMaTpuBanTCH:

1. Bausane cnuHOBOM ANQPysum Ha CKOPOCTH BHpPABHNBAHMA
CINHOBOU TEemMnepaTypw Npu ABOHOM AZEpHOM pPE30HAHCE.

2. BnusiHne CHMHOBOA AWQPYs3un Ha CHRH-DOUETOUHYD pejaKca-
nno BO Bpamawmeiics cucreme xoopansar (BCK) npu mammumm ozmHoro
1 ZABYX nepemeHnnx noneil. OGcympaeTcs TaKxe BOIPOC O BANAHUN
CNWHOBOM ANGJysun Ha nonepeunnil agpexr OBepxaysepa.

3. Hacuuenue cinmHOBOU cucremu B0 BCK B ycaosnsx marmnuec-
KOPO yrud. |

4. Bannnue cnuuoBoll Audgdysuu, oCYyCHOBAGHHOH HECEKYNfpHH-

M4 UJNGHAMH, HA CHNH-DEWETOYHYD peJaKcanno fjep, NpoTeRaniyn
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yepes napamarEuTHee npumnecu. OOcyxAaeTcs TAKEE BONpOC fjepHOI
CHUH-PEeWeTOoYHOll penaxcaiui, HNpoTeKaniieli Yepes NpUMECHHE Afpa.

5. llonrpusauyns spep, oGyCHOBAGHHAR KpOCC~peuaxcamnueil
MeXZy CNUHAMW TPEX COPTOB B CHABHOM NEDEMEHHOM N0I6.
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TAABA I
KPATRUI OB30P

§ 1. fisnenne MaruMTHOrC pesoHaHca. Crmnopesa mmidysns

. VMarsurHuil pesoHaHC HaGmOAAETCH B CHCTENEX, COAGPRANMX
YaCTHUNH C MaPHATHLME MOMEHTEMM, KOTOpHe OCyCHOBAGHH muGO AA6p-
HEMH, AAGO AGKTPOHHEMA cnusamm / 10-17 /. Takne CHCTEMH H&SH=
BaOT MarHWTHHMN CACTEMSMA.

Bo BHeWHEM (10CTORHHOM MaPHUTHOM HONE H0 (BAoabL KorOpo-
ro BHOMpaeM HANpPaBIGHWe OCH Z ) MAarHNTHHH MOMEHT ]v. HpUoG-
peraeT AONONHUTGABHO DHEPTHED M H0 » KOTOpYyD HasHBaDT 3e6Ma-
HOBCKOIU aneprueid / 18«20 /. 3eeMuHOBCKWI PaMUABTOHWAH MMEET

ma (ho=1)%
#= yHo I° (I.I)

rAe X ~ PRPOMETIHMTHOE OTHOWGHME, & IE -~ £ = KOMHOHeHTS
cnmEa | .

CoOCTBOHHNEG SHAYEHMS 3TOr0 IaMIbTOHWaHA ABAANTCHA NPOUB-
BOJOHUAMY BOAUUNHE XHO Ha CcOoOCTBEHHHE SHAUGHUR omeparopa I ;

. MoaToMy BO3MOXHHE BHEYGHNA IHEPPHV paBHH
E=-yHam , walI-1,..,-L.

Onm oOpasydr COBOKYyNHOCTH DKBMUAMCTaHTHHEX ypoBHeii, pac-
CTOSHNG WONAJ KOTOPuMH PaBEO He »
ldus HaOnoOAGHUS MarHUTHOrO DPE30OHAHCa NPUMEHADT NEPEeMOeHHOEe

X) B Hacrosuei juccepruuum Besie OGyAcM nonamrb.f - i y @
CHNHH 3AGKTPOHOB W fJ6pD DaBHHMR / 2
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MGPEUTHO® NONE, HANpABAGHHOE NEPNGHAMKYNSPHO IOCTORHHOMY HOMAD
Bonp ocu X . Ecam aMnauTyAy NEepeMEHHOrO nois 0GO3HAYATH
yepesIH { » PO PAMRABTOHMAH BOSMyWEHW: Gy/ieT NMETH BUA:
}f’jz_ngiwasw‘t N
rAe W - uacToTa NEPEMEHHOPO HOIfR, I -ax- KOMIOH@HTE onn-— :
HA, KOTOpAR WUMECT OTANYHHE OF HYAs MATPUYANE DAEMEHTH (m' | I lm)
CHASHBADNMG COCTORAHAS ™M @ v , TOABKO B CiyYae BHMONHOHNS
paBeHCTHA mz=m+ | . B CooTBETCTRAU C ITHN paspeueHH mnepe-
XOAH TONBKO MEXAYy COCEJHNMN YDPOBHAME.

HelicTene nepeMEHHOro NOAs NPHBOAUT X HApPYWERAD paBHOBEC~
HOI'O PacnpejeneHus CHUHOS IO IHEPreéTHYECKAM yDPOBHAM, WHEMNH CHO-
BaM# CO34aeT HepaBHOBECHUE COCTORHWE ME&THATHOH CHCTEMH, KOTO-
pes 3aBHCHAT 0T MHOIMX Napamerpos. TeopeTHYeCKnd aHanws Hepas-
HOBE@CHHX MAPHATHHX CHCTEM CBA3aH C HEOUXOAMMOCTHO yuera H3al-
MOZGicTBUS MERAy MAPHUTHHMY MOMeHTauW (CHUHAME).

Omepazop BEANMOAGHCTEMS Wewiy CTMEEMA 1, ® 1, B oduew
¢iy4ae COCTONT U8 OOMEHHOrO M AMIOAB-AWNOABHOrO ulNeHOB. My pac-
CMOTPHM TONBKO AMNOAB-AWNONBHOE B3aUMOZGiCTBUE, TaMRALTOHHAH
KOTOpOIo B cjepuyeckoii cucreme Koopiumar ( 7 , e, Uf ) umeer
sug / IC /

}&:X"B} (A+B+C+D+E+F )
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B enyvce Horja 5CE CHMNE OJHOFO COPTE,; Te6. IL==Il L E
(1.2) uo®HO BUAGAUTH YaCTh, KOTOpas KOMMYTHDYET C 36cMaHOBCKUM
rasuasroananon (I1.I), KOTOpyD HaSHBaWT CEKYyJARApHOH 4YacTeb AN~
HOAb-/iMBONBHOTQ BBaMMUAGUCTBUA

[JF,:hﬂf;]: O
= {(4+8)

OHa He MEHAGT cyumapﬂym NpoeKuun CNnmHEa BjAOoNB OCM Z ,

rae

TaMRIBRTOHRAH
He L
'H;, - %(C-rﬁ%— E+ F )

HABUBAHNT HECERYAApPHO! YacThO ANNOABR-AUNONBHOr(O BI3aMMOZENHCTBRHA,
oHa He Kowmyrupyer ¢ (I,I) m wmenser Z -~ NPOGKLMO CNWHA HA

I n 2.

Heceu
(% %, 140
Beauyuda AUNOAb-AUNONBHOTIO B3aNMOJeicTBUR, 8 TAKXe €ro BANAHHE
Ha HEpPABHOBOCHLE CBOUCTBA CHUCTEMH CyUECTBOHHO 33BHCAT 0T HH-
TEHCHBHOCTY TOIACBOr0 ZABARGHHWA HOCHUTENSH MErHNTHHX NMOMGHTOB
(cnunos). Tag, B XUAKOCTHX U rasax OHCTPOE TENNOBOE ABNXEHNE
CnuEOB 3()JEeKTNBHO ocnalafer WX B3aUmozeiicTBMe ApPYyI' C Apyrowm,
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NO8BOAAS pecCMaTpUBarlh €ro Kak Mamoe BO3MyuWeHWe. B rBEpANX Te-
Jax cuTyanms Mensercs. CuapHas cBA3k, KOTOpas CYyuWeCTBYET Mex-
Ay ARepPHLMN COWHAME, TpeOyeT KOANEGKTUBHOT'O ONWCAEWS BCEX CHM-
HOB oGpasna Hak €/ WHO CNMHOBOH CHCTEWH C OuUeHB CONBWEM YUCAOM
creneneil ¢sofozn. OfHAKO C Apyroll cropoHH, HOOOXOAWMO OTMETUTH,
TBEPANX TEHOX NPUBOANT K CYUECTBEHHHM ympouWeHusM. B yacTHOCTH,
Adf GOABUWHCTBA NPAKTUYCCKA BAKHLX CHYY8€H TBEPAHA MarHATHHME
o6pasen MOKXHO NPEACTAaBATH COCTORUMM W3 ABYX NOACUCTEM: CIMHO-
B0l cucTeMH - BRIOYaBWSH CnuHOBHE CTENEHW CBoOOAH W "peueTER",
K KoTOpoll OTHOGATCH BCE OCTaAbHLE CTENeHN GBoOOMN oGpasua /2I/.
Korje Ha oOpasen fedcTByeT nepeMeHHOE MON6 AOCTATOYHO
GoubLiol aMIARTY /b, MPOUCXOAUT HATrPeB CHNH~CHCTEMH U €€ paBHO-
BECHE C peUeTHOl HapyuaeTcsi. 3a Bpewsd ‘Té ~ HKOTOpPOE Ha3WBaWT
BpEMEHEM CHAH-CINHOBOA pelaKcauni, yCeraHaBAWBAETCH BHYTpEHHES
paBHOBECHE B ClAH-CHCTEME. B mponecce CHNE-CNWHOBOE penaKcanmi,
KoTopasi 00yCAOBIEHE CEKYNAPHOM YacThY ANNOAB~AUNOABHOI'O B3an-
MOZieiicTBUS, O0UcH DHEPIUS COMH~-CHCTEGMH HO MEHAETGH, NPOMCXOAMUT
AALE oOMEH 3Hepruid Mexi)y OT/AGNBHHMN CHUHAMA WIW Tpynnaun cnu-
HOB., 3aT6M 13-3a CHOUH-PENETOYHOU peluKCallN YCT&HABANBAGTCH
paBHOBECHE CIAHOBCIl cucTeMs ¢ peuerKoid. COOTBETCTBYWEEe BpeMA
T, - HasuBaorT BPENEHEM CHMH-DEUETOUROH pEsaKCaLMM (B TBEPANX
reIax TL77'|;)_ |
llepsas nonLTE: OOBACHUTH MEXAHW3M CHMH-PEUETOYHOU pelar-
camguu axep Obna npeznpmHara Bamuepom / 22 /, OAH&KO, 6ro T60-
pisi CyUEGTBEHHO DACXOAWTCH C oKcnepumenrom / 23 /. MoszHee
GuomGepren / 24 /, Pomams, Xarron / 25 / n Xymmusunan / 6 /
OpUEIN X BHBOAY, YT0 pewapiyl poib B npolecce mepejaul sHepruu
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filep K pemeTKe urpaeT Hauuyue B o0pasnax UEHTPOB peNaKcamuu.
Hanpamwep, B /IREMErHNTHOM KpHCTANle C MalOll KOHUEHTpauuWei napa-
MaPHWTHHX 8TOMOB peiuKCauus fZep MPOTEKaeT Uepes NapaMarsnT-
HHE NpumMecil. N3MeHEeHNE HECKOMNEHCUPOBAHHOIO CHWHA BAGKTPOHA
napavar{nTHOl NpuMecH BH3WBaeTCs QAOKTYUPYOUEM INOKTPAYECKRM
1MOAeN, BOSHRKEDUMM B pE3yNBTATe TENNOBNX KoAeCaHME pewerxM.
970 3aBUCHANEGE OT BPEMEHN B3aUMOAGIHCTBENE MHAYLUWpPYET NEPOXOAH
MEXAY CNHHOBHMN COCTOSHUAMWU DASKTPOHA NapaMalHRTHOrO MOHA.
Bunarozaps OolblioMy MaPHATHOMY MOMGHTyY DAOKTPOHA COSAAWTOSN
Oonpuue QUORTYUpYyOUNe NOKaAbHHE IOAF Ha fA/Apax, OKpyXaDux
9TOT NApaMErHATHHA WOH. OYypPHE - CHEKTP (QAOKTyUpyDHEro Nnoas
COAGPEAT KOMIOHEHTY 366MaHOBCKOH yacTOTH fAEp (O , MOBTOMY
9T0 MON6 MOXET BLBBATH NEPEOPUEHTANND SAGPHOPO CONHA. IjjeK-
THBHAS YACTh ANNOAB-ANIOABHONC BIAUMONEHCTBUA MEXAY HACPHHMN
1 n suexrpommuwm S, cumsawm nponopumoHamsEa ] | 5: ’
CKOpOCTh W3MEHOHWS A@PHOA HaMaPHNYGHHOCTH J'{(;E,t) s 00yC~
AOBAGHHAS HEMOCPE/ACTBEHHHM AUNOAB~/AUNONBHEM B3auMOAGHcTBIEM
Alep C napaMarsUTHHM WOHOM ONNCHBAETCS YPaBHOHMOM:

IME )| _ e . g
[ 2t L:"[}'{(‘*t)‘ﬂo(?,oﬂ T.(&) (1.3)

-
rie M O(“t,O)-— paBHOBECHOE 3HAYGHWE, HAMATHAYEHHOCTH ,

-1 .
TMM('Z)- CHOpPOCTH HENOCpEeACTBEHHOH penaKcanuR AZep.
CornacHo oOuWeil Teopuu MarHWTHOX penaxcamunm / 3 /

sik Beod B
o= 3 K st J<505( )ye

- 0o
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rie Xl ] g; PAPOMaPHUTHE® OTHOWGHMA fjep W 3/NEKTPOHOB,
7 PacCcTOfHNE ME®AY HApPOM 1 NADAMATHATHLM WOHOM, 0 - nonsp-
Haf KOOpANHATAE.

[Ipumen, uYTo KOPpeASsNMA ABAAECTCH IHCHNOHOHUWaNBHOA ¢ BpeMe-

HeM woppeasuun T . Torama "

CSE0)SER) »=55,(8,+1)e T
i monyvaem Qopuyny

a
{ *‘01>‘~)2 (I.4)

X Tad e N +1)7° 5100l

Jlas erpaniueHHOrO YNGHa RASPHHX CNUHOB, HAXOAANUXCHA B HE~
NOCpeACTBeHHCH GuMS0CTN OF NEpaMarHWTHOIO WoHA, HAOKDZAABMO8
foBejienne HaMaPHUWUBHHOCTN XOpomo onucHBasercs ypesHeuwem (I1.3),
OlHaKO 6I'0 puCnpuCTpaHerNe Ha BECH 00BeM 00pasua NPUBOAAT K
3HAYATEGABHEN DACXORLEHNHM BHUNACICHALY HBDEMOH C SKCHEPUNEHTANB~
HO W3mepAeunmi, KpoMeé TOro, SKCIEpUMEHT MOKa3HBaer, 4Yro Mo
NpoWeCTEUN AOCTATOYHU 00/BLOIO BUOMEHI HAMAlHWYGHHOCTH pelaR-
CHpyeT N0 IKCMHOHEHUMANBHOM) 3aKOHy, TO HE CHEAYeT W3 peueHns
ypasHemna (I.3). Jro npoTmBOpeune BHepBHE paspemnn BrowGepres
/ 24 /, woropmil onwcan AANAHOBPEMEHHCE NOBENEHNE HAMAPHNYEGHHOC-
TH C NOMONBD MEXaHWBMo, WOAYYNBUEC HASBAHWE CHMHOBOR 2ARQHysHH.
llanpueiinee pasBUTNe Teopus CIWHEOBOA Aujdysmnu monyumna B paGo-
rax / 3-8 /.

3 Bupaxenus (4) BW/HO, 4T0 BEpUFTHOCTH NMEPEOPREHTANNAN
CHUHa fpa, Bu3HBaeMoy B3auMoelcTBHEM C NapaMarHNTHOH NMpH-
MEChI, NPONOPUUOHEIBHA Tfs . Moaromy cocrasnsnmas fA7lepHOA Ha-
warnnuenmocrn M mo oem oyzer Qyuxmueit monomemusi. lpu
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HaOWyYuK MeXaHWsMa, AaALUEroe BO3MOXHOCTH NEepenocca fAAepHOfi Hamar-
HuyenHocTk (T.6, W30OHTKa cnmHa), Gyzer UMeTs MecTo AndOdysus
semuney M . Taxoil mexammam OGGCHGQMBaeTGﬂ.fEiP - }eola
Aepexofamn CoCe/Hux sifep, o6yCHOBNEGHHLUMW CORYNAPHOA wacThO AW~
NOAb~IRNOABHOPO B3AUMOAGIHCTBNAS NP 3TOM CYMMapHas SeeMaHOB-
THA PEUeTHN.

CropoCTs UBMEHEHNR fA/Z6pRON HAMGTHWYEHHOCTH BCHEJACTBHE €6
NpOCTPaHCPBEHHOrO NEPEHOCHE ONNCLBaELCH ypuBHEHHEN ANp{ysmn

" Tt
t?%:ff, )JH:@AJ’((‘?,U (1.5)

rac

_ | | [ _y s
D LT (-3wie, ) 0o
KO3 RINeHT CNUHOBOH AAQPy3wn . 1qj - DACCTORAHAE MEEAY TOK-
leCTBEHHNMM fApanNn ( W %-- yron Memay Z‘_-/- n
NOCTOSHHEM NoZeM. [TpUX y CyMwH 03HayaeT, YTO NPH CYMMUpOBAHWN
OIyWeH YASH L;J . |

Ha camon zeae .J) MABARGTCH CHMNETDUYHHN TOH30DOM BTOPO~
ro paira, CoCTaBAANMWE KOTOPOrO 3aBMCAT OT yrioB, COCTABAAGMHX
BHGNHUM NOJNEM C OCAMM KpucTaana. Ho B ciyvyae KyOMYeCKOro MOHO-
KpuCTanla, a TaKxe B CAyYa€ NuAWKPHCTANINYECKOro obpasua Wan
NOpOWEa NpoW3BONBHON KpmeTamamueckoil cucrems &) cmomures K
CKaNApY .

i3 Bupauenns (I.6)CIENYET,uT0 82, NOCTOAHKA , OJJHAKO HA
camoM Aeue fZ) , ABAREeTCH QyHKIMed paccTofiHME T 0T Onumail-
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Wero WAPHUTHOPO WOMa, Wpu 9row, npn uamew T (7T ) yousaer
¢ yOusasuew 7T . IT0 CBA3HO C TEM, UTO 3EGEMGHCBCHKUEC YaCTOTH
6P, PACHONOREHHLX BOAW3N MAPHATHLY WOHOB, CYUCCTBEHHO OPAK-
Yyapecs Apyr or ZApyra (Gaarozaps MarHuTHOMY MOAW, CO37aBaeMoL
WOHOM). 3TO 3ATDYAHAGT fEL‘D - #OP - NEPexXoj: COCeJHUX HAep,
TAK KaK HpY TAKOM [1€pPEX0Ae He GY/eT COXPAHATHCH CYMM&DHER 366-
MaHOBCKaf sHEprus clnumHOB. MoxHO CHa3alh, 4YTv BOAMUSH Kaxjoro
MaPHWTHOIO NOHA WMEeTCs AWl {ysMORHH Jopbep, BHYTPA KOTOPOro
cnnuosan anfdysns CuALEO sarpyiHena. B Janpuelimew Oynew NoAb-
30BaATHCH MOAEGABD NPAMOyTONBHON sMb Jas QyHERUN ,‘Z)( T)

0 upp T < O
D=const 7 > 9

Ouenum pazuyc Augpysmonnoro Gapsepa S

D)=

MaPHWTHUE NOHG, BuUSHBAGMOe MaPHWTHLM WHOHOM H3 DACCTORHAU
T , lopsjKa U;/ 13. PasHoCTh 3THX Nojieil B TOUKAX, BEHATHX
cocepHumy fzpaun (pacnONOKEHHEMA B/ ONE panuyca), noprjaka E’-% .
limpuna fMP mopnzKa MarHNTHOrO NONf, BLUSLBAEGMOI'0 fZpOM HAa c%oan-
Heu fiApe, T.6. NOpPFAKA b,l/(f .

MoxHO BBECTW DACCTOSENE OT MSPHUTHOTQ MOHA, Ha KOTO OM
none, BHSNBAGMOE MAPHWTHHN WOHOM, Hopsifka unapusy fAMP., 3ro pac-
CTOfIHNE HOpAAKa (5; / B’I ) 5(1. MoxHO BBECTH TaAKKE pacCTOfiHUE 0T
WErHITHOT'O WOHa, Ha KOTOPOM DA3SHOCTH 3€EMAHOBCKHMX YacToT CoO-
cenHnx fxep (pacnojomCHHLX le.mm pazayca) mopsjaRa mupuHu fMP,

q
970 pacCTOMHNE NopHAKa (6’/ g ) QA .

Berzy npnOINZOHHOCTH Hawero paccMoTpesns Mb He Oy/JeM pas-
IWYarh ABe BLUGNpUBEAGHHLE JiKHE. TaK, npuuem (sameTus, uTO
5 onpeZenseTCcA NAWB N0 NMOPSAKY BEAWUMHE)



o T

5,\,(%)& (1.7)

Q -~ HOCTUfiHHGR PEWETHHW, GuuTalr, YT o = -15 -}%- .

fApa, pacmoioxeHHNE BHYTpHW AuQQysuoHHOrO Oaphepa, UMEDT
CUABHO CMEWEHHHS 366MAHOBCKUE 4acCyOoTH, HO3TOMY 9TH fipa HE
yuactrsyor B fiMP.

Bee CKasaHHO® OTHOCHTENBHO o CHpaBefAuE0, ecau T > -(;.
JlelicTBUTEABHO, B BTOM CGiyYae Ha fAApO AGICTBYET CTaTHUECKOE
MarHNTHOS NONE, BH2BAHHO® MAPHWTHEM WHOHOM (TaKk HaKk B TEYGHWE
BpeMeH NopsiaKa Tg_ HanpanjieHWe CIMHA fijpa He MenserTch). Bcau
¥ T < Ti y B0 HOue ycpexnsercn w B Bupaxeunu (I1.7) Hajgo

samenarr Y & ) _E.T.’-lji’—
? 2 ExT
(ecuu 53H0< 97T ). lizax

CSM (%)a mpn T > 1, )gHo?.?KT (1.8a)

% a;Ho)"‘
SM(& 9 T /% mpm T< lg m KﬂHo<9xT (1.8b)

Mlepeiizier x paccuMoTpeHN®D nzepHCll MarrmTHeid penakcapunm ¢
yueroM CHUHOBOW Anggysun. Z = cocTaBinoWas fAAEPHOM HaMarHn-
YEHHOCTH .M (-"f,{) B CTanUOHapHOM Cayuae yAOBAETBOPAET ypaBHe-

HUD C )
Aﬂ—5’66(d‘4-}’(o):0 (1.9)
rje ,LG
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lleHr paipHO~CUNNE@TPUYHOE peueHWe ypasueumus (I1.9) npu rpa-

HAYHBX YCAOBRFX

Mlo)=M, . M(o)=0 (1.10)
PEPTRIPRII S
(5)84[ r(ﬁ) 28
P& €

ol

1

(517 £, &)

G (S) 7| Y] gt 4 2 A

i [ (x)=i" Jp (ix)

jf’ (JC) - Gecccuena QyHKUM,
g npu g >
{,6 gu/§3 npy )
4
b = 0.8 ( C/@ )q (I.I1)

Benuunua g WMeeT npocToll (UBNYECKMi CWHCA, CHA Mpel-

F=

cTaBuseT €000l Te PACCTORHWE OT MGUHWTHOTC WOHE, /0 KOTOpOTO
apexTUBHA HEIOCPOACTBeHHAR pelakcaums fnjep. MeuMn cuopawm,
eCIn g > o , mpu T 7 6 OCHOBHY® pOIlb ¥ pelaKcauun HrpaeT
ciuHoBas AugQysna, a npn T < @ -~ HEnocpeJicTBEHRA® pelarca-
133108

BpeMs penaxcauuy fAGpHLX CHWHOB Buuncnafercs ne Gopumyne

r-(tan2e)



o T

rie f« - YNcHo NapoMarHiTHEX aTOMOB B GJUHRLE 00b6Ma.

Bupazenme (1.I2) aaa BpeMeHU pelaKcaluin CHpaseuuBo AAN
cuyuan “oppamnvennoi Anddysuu", T.e. npu -@ > éf . Korpa 84< 5
(cmyuait "6ucrpoil auddysun™) spems penaKcauuu Bupazaeres Qopmy-
noi

LR B
NDB

T, =

(I.13)

§ 2. Teopna Hacuuwesms. lepexoy K Bpauavueics
CUCTEeMEe KOOPAMHAT

PaccemoTpuM waKpocRonMYeCKul olpasen, coxepxaumii aByx-~
yPOBHEBYD CHAHOBYW cuciemy. E COCTCHHMAN CTATHCTUUECKOrO pas-
HOBECH: 38CEHGHHOCTN ypPOBHEH OyiyT ONpPOASUATBCH OOABLMAHOB-
CKHM WHORHTGNGM. D 2TOM Cly4Yae Ha HWAHGN ypOBHE HAXOAMTCH OCOAB~
We CHWHOB, YeM Ha BepxHeM. BCueiCTBHE 3TOro WsONTHa HaceleH-
HOCTH Ha8 HUKHGM SHEPIEeTHUYCGCKOM YpUBHE [POMCXOANT NOPIOHEHAE
DHEepPI'all NepeMEeHHOr0 MarnuTHOIro moias. Cheys HeCTauWOHAPHOI
TEOpNK BO3MYWEHNWM BEpPUATHOCTD NEpPexo/ia 3a GJAWHNLY BpeMEHN
umeer Bug / 26 /

3
T s ( ;
W= Tyt H (Tem)(Tome 1) §(w) (1.14)
rie &(LO) {$opNa NMEAW MOTACHEHNR MAPHUTHOTO PE30HAHCA.
Korja awmautyZa NEpeMeHHOPO MOf HE Mana, HHEPIUS ,NOTAC-
mHaemas CHNUH~CUCTONMOIl, He OyjeT ycnesaTh UONHOCTHO NEpPEXOXMTH
K peuerKe W OHAa HauMmHaeT "HarpesarThCs". B TAKNX YCIOBUAX COC-
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TOAHNE CHNHOBOL CUCTGME YAOGHO ONMCATH C NMOMOWBO CHRHOBOU TeM-
neparypu / 10,24,27-30 /.

8 Bupamenma (I1.I4) BuAHO, uUTO C yBEAUUEHHEM AMIANTYAH
NEepEeMEHHOr0 NOAf yBeinukBaerCs BEPUATHOCTH WHAYUUPOBAHHLX NE-
PexXoi0B W COOTBETCTBEHHO MOUWHOGTH MOTHACHMASMO# SHEDPIWM, WHEMA
cHoBaun yBEIMUYMBAETCH CNNHOBas TEMNneparypa. HaceaemHOCTV ypOB-
Heli Bce OOibWe OTKACHADICH OFf OOABIMaHOBCKOrO pacHpeZeleHHnsA
R B npejeune, Koria F{L OY€Hb BENRKO, OHMW BHPaBHWBANTCH, CHN-
HOBAA TEMNeparypa CTaHOBATCH (ECKOHOWHOH, mOCNe 4Y6ro yBenuye-
HAWEe NOoruomaemMoii sHeprun MNepeMeHHOro MCls ¢ POCTOM ere awnin-
TyAs NpeKpamaercs. Hacrynaer T.H. COCTOAHNE HACHUGHNA.

fepsse noNuTEN OOBACHATH 3PeKTH HACLHEHWS MArHUTHOrO pe-
soHaHca npe;npuHATH Baoxom / 31 /, kKotropuii Ha cCHOBE (JeHOMEHO-
AOTUYECKRX COOOpaxeHnil BuBEN ypPAaBHOHMA, KOPOPHE NPUMOHAME
InWe Aus rasocs n xuixocreil. losznee bBaomuGeprenom, lepcenom u
Naymmon (BIN) / 32 / Ouuo nmpeAiokeHO ypabHOHWe, KOTODPOE KpoMe
EAJKOCTEH ¥ ra30B NPHEMAGMO ¥ AAF TBEPAHX TeA npu caaGom Ha-
CHlGHWA Wi# B TOYHOM DEBOHAHCE. B yCHOBMAX CPEAHErO W CUABHO-
ro HacwmeHus Teopus HIN ° nporusopeunt sxcnepumentam / 33,34 /.
Kax norasan Peaguass / 35 /, 970 00BACHRETCA TeM, YTO B TEOPUN
Bl npesebperant BANAHUEM [1€PEMEHHOI'O NHONAF Ha JANONB~AUNONBHYD
sHepruv. B paGore / 35 / oH o0BSCHWN pe3yABT&TH W3MepeHmd / 33,
34 / NOTAOWLEHUA U AMCNEPCHN B THEPAMX TeiaX, NPOTHBOPEUNBHUS
reopun Hil.

Buuucnenns / 35 / conpoBoxfanTcs nepexozoM cHavala 8o BCK,
@ MOTOM B HAKNOHHYD Lpaujabiywcs cmcTemy Koopammar (HBCK) / 10,
II /s

PaccmMoTpuy CHMCTEMy C raMWAbYOHNaHOM
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z % ;
g{:zwoélkd{’”z%%lstwt (1.15)

llepsuii 4neH-366MAHOBCKAs BHEPIUS CHWHOL B MOCTOAHHOM
MarHATHOM moxe o » BTOpO wieH-sHEpPIWs AWNOIB~AUNVARHOTO
B3aUMOAGHCTRUA, TPETHH YAGH - JHEPIMA BIAUMOAGUCTBUS CINHOB
C NUHEHO MONApUSOBAHHLUM NEPeMeHHuM NOJieM, HANPABIGHHLM BHONB
ocm X ,

wo:‘a/Hg , WL:Z’HL

fepexoz B3 cucTeMy KOOpAUHAT, Bpauaniywcs ¢ YacToTolh W

BOKpYr OCH Z , OCYHECTBAACSTCH C NOMOWBH yHUTAPHOrO cnepatopa

zZ E

U:esclb(i_wlz{) rae [ =2 Iw

%4

noaroMy HOOOE oneparop @ B npejcrasnenun flpeansrepa sa-
MEHfIETCH ONepaTopoM

~ +
Q=UQU
(3HAK + 03HAYAET SPMUTOBCKOE CONPAKXeHHOS ),

Mepexox B HBCK ¢ oceiv Z  , mapanneasHoil spiexrunHoMy
Hoan He U Bpauapiyboes ¢ Yacrorod <, , rue

He ='\HH0' ? )2+ I

We'-’b’He :\J(wo# LO)Q—!- L{)f_’

OCYWeCTBAAOTCH C MUMOWBD yHATEPHOrO omneparopa
| 9
= XD i
Uj_ e P L 3 I

KOTOPHA COOTBETICTBYET HOBOPOTy BOKPYr vem 'Y Ha yroa ,3
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Mponssozs npeoGpasoBanne, HONYUYRM CAEZYPIGe BLpaxeHne
Auas ravnapronmnana B HBCK

j?:we IZ + +Z9-l— )‘n(e)l}ﬂ\ t

n:-g_
+ 3aBHCANaR OT BPOMEHW YaCTH ' - (1.16)
4
rzie 3 )H;]:n — (h:O,ii,tE)
& 4
Ao'?)_'(3w5 Q‘U, (1.17 a)
)nﬂésthews@ , 2_1-—-{;5\»\1
) 7 -z__;{--’ -?.
:Wo" % BLJ(I; IJ 3 I, I_, ), (1.178)
g + -7 z - e
F=E8 (L « LT ), F =i
¢ ~¢ A% ’
CTR S O e
L"j- ) %
o :‘iK1 {- 3cos 9@ (117 ¢)
9 2 }

O - yrom wemAy MOGTORHHEM W BYPEKTMEELM MONAMH.

B supazenuun (1.16) sasucsias oT BPEMEHM YaCTh COLEPHINUT
YIeHH OCHMAAMpyLUWe ¢ vacroreMm W W I o , BOSHAMKuME 32
GYET HECEKYJ/FApPHHX YAGHOD | KOMHOHEHTL NWHEHHO MONAPUSOHEHHOIU
noif, KOTOpas BpallaeTcs C 4acToroi - (W . Ho Tak Kak oM
YeHH HE JalT CYLECTBOHHOI'O BKAaZa B MHAYHUDOBAHHNE NEPEXCAY
UMU MOXHO NpeHEeCpeYb.

i3 Buza ravuaprTonnada (1.1I6) ouesBmAHO, YTO OH HABAsAETCH
RHTErpalioM ABukeHUsl, IT0 OOCTORTEABCTHO MOSBOAAGT OMUCATh COC-
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ronHue cucremMy B HBCK ¢ momousd cnuHoBOi TemuepaTyph. B oran-
gue or Teopuu HINl, ras Temneparypa NPRINCHBAETCH TOIBKC 366Ma-
HOBCKHNNM cTeneHsM c¢BoGo/r, B Teopun Peagunspge (cayyai CHEBRHOIO
RACLWEHUS, T.64 W, 2 W, , WT, >> { ) cuun-cucrema
XapagKTepusyercs €/MHOW CHRHOBOU remiucparypoii 8 HECK, xoropas
OTHOGUTCH RO BCEN CHNWHOELY CTENBHAM CBOCOAH (HENOuUas AUNOAB~
JANCNBRENE ). CynecTBOBAHME G/IUHON CHWHOBOHM TEMNEepaTyps, COCTaB=
ifpee ocHoBy Teupun PeApuARAa, (U3NYSCKM OBHAYAeT, uYTO Ha-
MaUHRYEHHOCTS CliMH~cucTemMs B HBCI HampasneHa B/0ib 3()eKTuB-
HOI'O noxd He . VlaMeHenmne 2Tol TEMIEpaTypH oONpe/eiseTcH
CIINH-PENETOYHEY B3auMozeilcrsnen., MoxHo NoKaseTs, YTo CAMHas
o6paTHas CNMHOBas TeMIepaTypa F; (t) ® HBCE yaemuersopsesr
cnezywieMy peiaRcannoHHOMY ypamsmmm / 35 /

dpl)  p)-p
dt T

(1.1I8)

rae

> 2
Wy (Wy-w ) + K Wy

W, + « Ldo(

( P - oGpaTHas TeMneparypa PEmETKH) CTANUOHEDHO® SHAUGHNE

odpan'aoﬁ ciuuHoBOi Temneparyps B HBCK, a

> 2
I B We —+ wd
Tf’ I W + A wy (1.20)
g
p HD

(1.21)

LI
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T} ~ BpeMf YCTAHOBNGHWS TEMOEpaTypw fi s+ KOTOpYD Ha-

3WBANT BPEMEHEM CHMH~peweTouHoll penaxcauus 8o BCK.

B sakunoyeEnH 3TOro naparpaja pacCMOTpUM GUTYALHD, KOTO~
pas Boanmraer B HBCK, morza 3 (1.16) orcyreTByeTr WieH ¢ n=0 ,
T.6. CEKyNApHAR 4Y&CTH IUNOAB-ANRNOABHOrO B3ammozelicraus obpa-
WaeTCcs B Hylb. JTOT0 MOEHO AUCTHYH, €CAY BHOPETH NOPEMEHHOE
nome TakmMm oGpasoM, uTOOH yron 9,, - KOTOpHIl sjfexrmeHOE noas
¢ocraBafieT C mocrofAHHuM noxmeM B HBCK, yzoBne?rsopsesr T.H. yCAOB~
HO MaPrWYeCcKoro yria.

p e s He (1.22)

(cumraem, uro Fie > 2 Fib ~ HOK&lBHOe MoNe). B TaRMX yCHOBHAX
BADWHE AWHWA MAPHNTHOrO Pe30HAHCA ONpPEe/CcNAeTCA HECEKYIifPHHMA
uieHaMu BupaxeHusi (I1.I7), T.6.wmpmmc NF O .

Meros Hopaana u lipaica / 36,37 / nosBoAsfe€T ONpGACANTH
CEKYAfPHYD Yacth ARNOAB~AWNONBHOIO B3aWMOAGHCTBHUA BO BTOPOM
NOPAAKE TEOPUKA BOSMYWEHWHA, N0 MaAOMy HNapamerpy {%‘ » KOTO~-
pHit o6ycnoBaeHa HECeKyNApHHMM uneHamn / 38 /

4= {[_]f }f] -ﬁ—]_}f " ]} (1.23)

{ B,

B paGore Jm 2 I'onsacypra / 38 / BuYMCHAETCH BKIaJ HECe-
KyAAPHHX YJAGHOB BO BTOPOH MOMGHT AWHWW NOTAOWEHNS MATHUTHOI'O
pesoHaHca, MO0 MBMEPEHMAM KOTOPHX OH CocTaBiser oxono 10% BRaa-
@ 0T CORYIAPHLX YNCGHOB.

Coraache / 38 /, HeCEKYURpPHLE YIGHH BO BTOPOM NpUONREEHAN
TOOpHH BOSMYyUECHWI BLSHBA®T OAHOPOAHLIE C/BAr 366MaHOBGKOIN uac-
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tors B HBCK, T.6. HepBLil MOMEHT

Sp{ T [, T
: 5p LT L

(I.24)

U/HAKO, SKCIGPHMEHTANBHO HTOF 3)jeKT? HEe HaCILAaNCHA.

llepeiizen ¥ pacCMOTPEHWD TEOPUN HaCHIUEGHWH B T.H. CHAYyYas
liposoToposa / 39-41 / W, < < Wy, Tels W T, << {»@ pemuunna
W TL RpUK3BONbHA. D 3T0M Ciayyae CHROPOCTH NPOUECCOE,00yCHOB~
NOHIX CINH-CITUHOBLY B3aWMOJGHCTBHEM ,3HAYNTENBHO OOABUE CKOPOC—
TH NPOLUECCOB, KOTOpWe O0yCAOBIEHH II6pCMOHHEM MNONEM.

OcrosHand Wjaes Teopuk [IpoBUTUPOBA COCTUAT B PaCCMOT pEHWHR
COKYNAPHOM dYacTu AUNONB~ARMOABHOIO B3aMMOAGHCTBMS CNHHOB Kak
CaMoCTOATONBHOI'0 TENAOBOI'0 pesepsByapa ¢ TEMIepaTypoii, OTANYHOI
0T TEeMAGpPaTypH 3€6MAHOBCKNX CTENEeHB8lH CBOOOAH.

Mo MeTeUeHW: BpeweHW Mopsika |, , B cucreme (Bo BCK)
MOXHO BHZENNTH 4BE HE3ABUCHMHE NOJACUCTEMH: 3€6MAHOBCKAf HOA~
cucreMa ¢ rammuprommanow  J, =(w,- w ) Z;_ Sf u oGparHoil

CIIMHOBOM Temiuepartypoi ﬁ:z N ZMnoab-ARNONBHHYE peaepByap
(4AP) ¢ raMuibTOHMEHOM JG A o0paTHOW CINHOBOK TeMuepaTy-
poil f.’» . Tawmisromnass mogcucrem #, u N  Eouuyru-
pyor MexAy CoOoif m ABIANTCS KBaSHHTErpajaM@ ZABAMEHWUA, CBA3B
Mexjy HAMN OCYUECTBAAGT UNGH W, 2; 55 ,» KOTOpHI paccMarTpu-
BAETCS KaK Majoe BOSMYLeHue.

YpaBHEHASA ONNCHBaDEMWE IBOADIMD 0OpaTHHX CHNWHOBHX TeMiiepa—

TYP, UMEQT Buz%)

x) Touka Haj J?. 03HayYaeT NMpPONSBOAHYN MO BPEMEHH.
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o . (W, u))

= w-w)| B - ) ;
p=- 2% (ﬁz AN N fi (1.25)
rae

W, (wy-w) = 5 ”E (1.26)
BEPOSITHOCTD HEPEX0/0E WHAYLURPOBAHHUX NEPEMEHHEM NOAGN.
tom f_]ﬁ[ -L}ﬁ;
v { wt{Se S e .
]( T Leke~% (1.27)

HyHROMA GOpME AUHWA NOPAOWUSNRSF .

YpapuoHus (I1.25) HaBHBANT ypaBHERMAMEA [[OBOTOpOEA Bo BCK.
W
YunruBasi, YTo paBHOBeCHas Temneparypa Bo BCK F z—3,
Wo—w Jy,
5 ypasneunax (I1.25) QeHOMEHOMOPHUGCHKN A0CaBAM YiGHH ,yYnTHBAD~

nue CNNHE-PEuUeTOMHYD pemaKcaunn, Torza gopmyns (I.25) npauyT

BRJ W,
F 21,(/ )(PF T:; ] (1.28 @)

: (u)o w) B ﬁj 4
FS ik ]}e Fd) alt, (1.288)

TAe TZI.. ] To\L BpEMCHE CHMH-DPEICTOYHOM peaaKcanun scema-

HOBCKoi#l nozcucrtemu u HIP COOTBETCTBOHHO.
Crauuonapioe peuenue ypasuenmii (I.28) nweer suz / 27 /
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£ Wg (wo u))[TZL-!- § 4 (“Joh‘}J)EJ (I.29q)
. F (L‘-;’cf":-"))2
B Whlw) T, )
| D R T (1.29 8)
AERLANES [Tzu+ Ta (ww:- ]

Buuncuenus noru3uBapT, YTO B COABUMHCTBE ClyvYaes

ol TZL./TJL = 2 umm 3.
flpy cumepHOM HoCHUEHWNA

g gy w, (We—w)
Fz _El _ﬁ, (= w)* 4 ot W (1.30)

Ans MaRCHMAABHOI'O 3HAYEHNH |fd | nonyqny

_ Wo
lﬁl‘mw— QEWQ FL. LB fgb npa (W’WQ l :\{E W)

B paGorax / 27,42-44 / paccwatrpuBawrcs ypasHerus [poso-
TOpoBa B AaGupaTopHOll cucreme Koopaumar (JCK).

OcHOBHOE pasauvyue, o? puccmorpenms so BCK, cocromr B ToOM,
Y0 TENeph BOSMyICHAE 3a:MCWT OT BPEMERNW. B nanHOM ciayuae ne-
PEeMEHHOE8 Moje pacCMaTpUBAeICs Kak KBaHTOBOMEXaHWYeCKas CHCTe~
Ma ¢ OGCKOHEYHOH CHNHOBOI TEMIGPATypPOiie

YpaBaeuus TMposoroposa B JCK, 6es yyera CNMH~PEUETOYHOI'D
B3anMoZieiicTsnn, AMENT BUJ

& :-?_Wg(wo-w)(ﬁ = &Z;ﬁﬁ‘ ) (1.31a)
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(wy- u))u)o(

f% =W, (w,-w) FE- wo;owg) (1.31 )

-

JlonyeruM, YTO IBONDIMA HAYAHAETCR OF COCTOFHWA CTATUCTH-
uecioro panuunecuﬂ npu renneparype PeUeTHIl, T404

ngoz ﬁo = FL (1.32)

B craupmonapHoM coCTORHWH ﬁ = e PDI rae
z

W, (W - w)-i—wci N 5
P F (Wo-w) + W) NPL, (wo—w)s‘-;-wj' (1.33)

B cmyuae, Rorga w,>> W, Bo BOK, rakxe wax n B JCK
B GAyyae CUILHOTO NOCTORHHOFO MONA W W, < < w , 306MaHOBCKAS
nozcucTeMa cnuHos n [/IP OKa3HBAWTCH HE CRASGHHEMN Apyr ¢ Apy=-
rom. foaromy, BO BGH HYXHO pdGGlDTpBTh ABe nunnuareum ¢ ra-
MnabToRManawn  Jf -(wo-w) g7 +w, % }f; T8 ?{, Ta
YaCTh BBaMMOJ@UCTBAR /) , HOTOpas KOMMYTMPYET ¢ "HOBOW"
366MAHOBCKON DHEPINGi #° . Bemn w TaKoll CHCTEMS NPRAOERT D

?
BTOPOE NEDPEeMEHHOE M0JI6, KOTOpoe OyjieT CBASHBATH NOACWCTEMH J

i j:fg | '+ TO 334a¥a O HACHUGHWN WAPHWTHOrO PO3OHAHCA B ITOM MO~
16 (rax HasuBaeuoe "BpauareisHoe" HACHWUEHWE) GyAeT MOIMLHOCIBI
aHANOPUYH® HacHUEeHUN B ciydae [posoroposa.

Pasavune Me®Ay OOLYHEM HacChueHuWeM W "BpauaTelbHHM" COC-
POUT B CHOCOGC oOHapyxeuusn. [lorzouaeMas MOHHOCTH NEpPEMEHHOIO
mons HpW OOCHYHOM PESUHEHCE AOTEKTUPYETCH HENOCPeACTBEHHO, TOr-
Za Kak npu "BpawarTenpHou™ HaCHUEHWM HorAoWaeMas MOWHOCTH HEBe-
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AUKa W HENOoCpeACTBEHHOE HAOMWAeHWEe 3aTpy/HAeTCA. Haanume peso-
Hatica B0 BCK onpejensnercs Mo W3MEHOHMD ANCHOPCHOHHOIO CUIHaza
Ha BHCOKOH vacrore T Ho s OOYCHOBAGHHOI'O WBMEHOHNEM M Z

/ 10/.

§ 3. IBoiinoil saepHLii peSOHARC

ilepeiifieM K pacCMOTPEHMI CNCTEM, COAGpPHAWNX FAJEPHLHE CHHHH
ABYX coOprob. Memzy cnmsawu | W S , 3eeMaHOBGEWe YACTOTH
KOTODLX MOYTH paBHH WKW MOYTHW KpaTHH, BO3HUKaeT ZocTraTouno af—
@ERTHBHEI B3aWMEHLE OOMEH 2HOPIUe. JL0T NpoUecec NpoTeRacT MH~
PEHCNBHEE CHHH-PEHETOUHO pellaKCaunu, 470 (U3BOAAET BHACIATH
Kpocc-penaxkcanunonanil npouecc. Ecian ke 3e€MaHOBCKNE 4YaCTOTH Aa—
KR 0T paBeHcIBa UMW KPaTHOCTH, TO B3aMMHHK OOMEH aHepIuei
cuuBHO 3arpyiueH / 45 /. Horja KOHUGHTpaums S CNMWHOB Mana,
gucrTeMy yAo0HO WCGNEZO0BATH METOJAOM ABORHOI'O RJAGPHOrO DO30HAH~
ca / 2,46-56 /, KoTopHil 1108BO/NAET OCYUECTBUTH KpoCC~penaKca-
OM0 MEeXAy ABYMS CHNHOBHMA pe3epByapaMW PA HPOU3BOABHHX 306Ma-—
HOBCEWX YacTorTax.

Jan ocyuectBiaeHNs ABOJHOIO fAEPHOT0 pE30HaHCA HYKHO, HO-
MAMO NOCTOFHHOIO MOIA F{o , NPUAOKNTH B DHBATOPRAaNBHON NAOC~

i
KOCTH, 2BA NEpeMeHHHX MONA ¢ wacroTaMm W , W W amnaney-

navu  H H

i L
I 5
Korga yposnernopfAercs ycuaoBue

W, = We (1.34%)
Irje 3 3 7 _
Wer 2 W/(w“’: —w) Y s %oy :‘}2' ”" ; “Ir= T '%:
_ i 1 B _ 1.35
Wes“ (a{?s_w) * w(s » a/o'_;' b:a /7:’ ) CJ//_‘- s }45 ( )



( ;™ Y, rupowaranuve oruoweHan I a S cnumes), npome-
XOAUT KpoCC-pejaKcannf MemAy fACPHLMA CHRHOBHNU pe36pByapavi.

Jing HarAAAHOH WANOCTPANREA ABOMHOIO AACPHOPO pEJOHAHCA

PagemoTpne isa Tens. lleproe - GOMBWOE TENO, C GonBWOi
TENN0OUKOCTHD KOTOPOE COOTBETCTBYET | GNMHAM W 570p0€ - Ma-
noe Teno, C MaJoi TeNnIveMKOCTRD, COOTHGICIBYUEE S ecnunam.

B Havame mpouecca Mamoe TEeNo NPABOLUTCH C NOMOWBD TEenino-
NPOBOAALEr0 CTOPKHA B KOHTAKT C TENAOBLM pesepByapoM ¢ OecKo-
HOYHO BLCOKOH TemnepatTypoii. [locne ycraHOBAGHWA CTATUCTNYBCKOTO
PaBHOBECHUS LeMiEpaTypa Maloro reje CruHeT OO6CKOHeYHOIH. Paspe-
AGHWB CTEpDXEHB 0T TEMUOBOI'O pe3epByapa W COCAWUMB €ro ¢ Uoak~
@AM TEHOM, HAUHETCH Mpolecc TEeNAOBOro [iepeMel’BaHns.,

Mo mereuenun HEKoTOpOro Bpemenn T  Bo Beeil cucreme
yCTaHaBAWBAECICH OAUHAA TeMuepaTypa. BBMAYy TOI0, YTO MaIOE Te-
10 MMEeT OYHOCHIENbHO Manyp TEnNoeMKOCTb, KUOHEYHaA TeMIepaTy-
pa HEe3HAUYNTENBHO OTNAYAETCH OT HAuaubHOU Tewneparyps Goabuoro
reda. OAHAKO ME NOHEN NOBTOPNTD HUKI TOPMAYECKLI'0 HepeMemuBa-
ans N pas. [Ipn Gonpmnx N snauurensioro aferra MOKHO
AOCTUYD Aaxe (1PN OYEHb Manoil TENNCEeMKUCTH MANOro Tela.

Hak M3BECTHO TENJOEMKOCTH CHUHUBOK CUCTEMM 3aBUCHL OF
aMIIRT YA NGpEUEHHOr0 Moiifi. 70 OGCTURTEABCTBO A36T BO3MOK~
HOCThH 3HCHEPMMEHTATODPY MEHATL TENACEMKOCTH [0 CBOGMY YyCMOTPE-
HABD, HO (1PN 3TOM HYXHO yY€CTH, UYTO CKOPOCTh NEpEeMENWBAHUS MaK-
CHMAIBHQ, KOPAZ CHCTENH [ W O CHAHOD WMENT SKBHAMCTAHT-
HH@ ypoBHu. la f3HKE pes3oHaHCa 3T0 03HaYaeT, YTO BpeMH KpoOCC—



-

penakcannn MRHANANBHO NpW TOYHOM BuMoNHEHHN yeunosms (1.34),
10006 OTKIOHeHNWe OT TOr0 yCHOBAHE NPUBOAWT K SamMeANEHAN Npo-
6cca BLUpPABHVBAHWUA TEMIGPATYD.

flif OCyLECTBIEHUS ABOAHOrO SAGPHOTO PE3OHAHCA PEAKME O
CiluHL HaPrpeBai? 70 GECKOHGUHON TOEMIBpPaTypH, a I CHHHE MaT-
PRiE MAKCEMalbHO OXNARABLT.

flus moAyueHMs HN3KOM HavaubHod Temneparyps Bo BCK mpume-
HAGTCs MeToX “"CHHHOBOrO 3anWpaEMa™. IJTOT METOZA 3aKAOYAETCH B
TOM, Y470 HaMaPHWYEHHOCTH ] onumcs Bo BCK ¢ momoubo WMilyZs-
CHOIO MOTUJE YCT&HALANBAGICSH NapalliclIbHO CRUBHOMY 3QPEKTHBHOMY
nono:

_—

H,

1 LOE + H-’LI-: I"(°: HO‘ —b’: (1036)

)

"?' —
(L W K ABaApTes opramu ocek o uw Z ), KOPOpO® MpH

TOUHOM pPe30KaHCEe NepHeHAUKyAAPHO HANPABIERAD TOCTOSHHOrC meAs
H, « Beau apjexTnsHOE [O0A6 SHAUNTENBHO CHIBHEE NOKANBHOTD,
T0 IBONDGAT CHCTEMH K COCTOREMD TENAOBOr0 DaBHOBECHA COMPOBOX-
jaeTcs HE3HAUUTONBHLM yMEHbUGHWEM HaNAIHAYEHHOCTH (¢3 N3MeHe-

HHR €6 OpHWeHTAnuM, 4eN 1 OOGBACHAETCH HasBaHMe "3anmpanme”.

"CNUHOBOE 3allMpaHNe” MOXHC OCYWECTBATH IPA MOMOLA CHABHO-
PO NGPeMeHHOI0 iICAf Fﬁ. , KOTOpOE JAeiicTByeTr B TeUGHWE Bpe-
MeHW - ﬁT/@?a} fﬁr, B yCAOBWAX pe30HaHCA W HOBOpaYUBaeT
HAOMAPHWYEGHHOCTD [  CINHOB r Ha 900, nocne yero asy sro-
r'o MoAfA Cpasy W3MEeHFNT Ha 90° PaK, uYToOH OHO CTaNo napanueib-
HEM HamaPHWUGHHOCTH / 2,46 /.

B paGoTe / 46 / npumeHsnr Apyroi cHocol "CHMHOBEOrO 3amu-

pamus®.
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