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^ogc®®eCTH°, KHBOTHaa TK3 HL npejicTaBjiHeT coóofl nojiHMep ÓHOjiorffqecKoñ npHpoßH, cneuiiçpHKa 
X%ïteu KOTOPoro onpeflejLHeTCH npesjne Bcero ôojibiiihm hhcjiom rndKHx 3BeHi>eB b uaKpoMOjieKyjiax, 
riS'̂ 'îiLn x  boäoh  c pacTBopeHHHM b HeM BemecTBaMH. B nocjieflHHe ro itu  ôojiBiiioe pacnpocTpaneHHe 
J  KOHij,enmiH, no KOTopoü ocHOBHHe $H3nnecKne cBoüCTBa ÓHonojiHMepoB 3aBHCHT He tojibko
Jo 0rj5®varqeGK°ro cTpoeHna, ho h  ot HajiMojieKyjiapHOH opraHH3anjüi / i  , 2  / .  üpn 3tom  nojiaraioT,
Je, 0£e®ejiHK)mee BJiUHHHe Ha $H3nnecKHe cBoftcTBa jkhbothoíí TKaHH 0Ka3HBaeT xHimmecKoe CTpoe- 

^ ¿ r l CTBJWeMoe ^ ePes $H3HnecKyjo cTpyKTypy. B 3to h  c bh3h  Bce doJiBinee pacnpocTpaHeHHe 
^  ^ T  $H3irqeCKHe HCCJieÄOBaHHH MHCa.

Vh! 0önJ5’ npoHcxô fflipie b Mace nocjie npeKpauiennH jkh3hh jkhbothopo h iipm/ieHernia TexHOJionínec- 
Ŝ ïOBn01°TKH» 0Ka3HBaraT B03«eñcTBHe Ha ero CTpyKTypy, KOTopaa MoxeT MeHHTBca ot bh3ko-

COCTOHHHH CO CBOÜCTBaMH nOJiynpOBOÄHHKa B nOJUIKpHCTaJUIHHeCKOe - CO CBOHCTBaMH ÄH-
• 3to no3BOJweT no MexaHHnecKHM h ajieKTpiraecKHM cBoücTBaM cyjyíTt oö n3MeHeHHHx b 

» 00 TKaHH,

ÖHojioranecKofi CHCTeMe cTpyKTyp, oÖJiajiaioinHX MHOxecTBOM BHyTpeHHHX CTeneHeË cboÖo,hh 
KjieTOK B pa3jiHHHO0 cTeneHH pa3rpaHHHHBaiomHx HOHonpoBO^nmyio KJieTOHHyio x h ä k o c t b , 

fc0!% x  ^P11 MexaHHnecKOM h  sjieKTpunecKOM B03,n;eiicTBHH noHBJieHHe b  TKaanx pa3jiHHm x pe jiaK ca- 
g  ïccjr^P0PeccoB • üocjieÄHee BimBHraeT npn HcnojiB30BaHHH MexaHHneckhx  h  ajieKTpnnecKHX MeTO- 
o ^ eH em *OBaHHH ocoóue TpeóoBaHHH. PaccMaTpHBaeMHe MeTo^H MosHo noipa3jiejiH TL Ha MeTojyj c 
1 C°CTn eM n°CTOHHHHX ( KBa3HCTaTHHeCKHx) H nepeMeHHHX nojieü, HCnOJIL30BaHHe KOTOpHX 3aBHCHT 

|, uHHHa MHHieHHOH TKaHH H 3aj],aHH, CTOHmeä npH HCCJieÄOBaHHH.
(■>

ij0% ie ^^PHMeHeHHeM KBa3HCTaTHnecKHx nojieS no3BOjmioT H3ynaTB y n p y rn e , sjiacTHnecKHe, miacTH- 
Ä p j i 3 ar?0BeHHHe h  njiacTHnecKHe HaTeKaiomne, pejiaKcauHOHHHe cBoitcTBa -  c oæhoh ctopo hh  h

S^K° HHHe HBJieHHH pa3JIHHHOH npHpOÄH B KOMIUieKCe -  C Äpyroü. Mcn0JIL30BaHHe KBa3HCTaTH- 
n03B0jweT nojiynaTB ßHCKpeTHym HHÉopMaHjuú npeHNiymecTBeHHo 0  HanMOJieKyjinpHOH op -

De^cTaBJiH-

3à ü ïïr .ea no3BojiaeT nojiynaTB ^HCKpeTHyio HH^opManjiio npeHNiymecTBeHHo o h í 
C tomeHHoft TKaHH b nponecce TexHOjioranecKoS oópaóoTKH h  xpaHeHHH.

1» ^Te J Be«eHHH ÂHç$epeHHHpoBaHHoro aHajiH3a CTpyKTypHHX H3MeHeHH0 bo BpeMeHH npej 
npHMeHeHHe nepeMeHHHX MexaHHnecKHX ( anycTHnecKHX) h 3jieKTpHHecKHx nojien. 

gypHv fpüie aKycTHnecKHx cbohctb Maca MoseT ôhtb HanpaBjieHO Ha H33meHHe H3MeHeHHH cKopocTH 
'u!°cTefiBo5H (CKopocTH 3ByKa) C h 3aTyxaHHH oO, a TaKse hx nacTOTHHX h TeMnepaTypHtix 33bh-

• .Hm-rr T » «  ------------- ------ --------------  M M A W w n » F A m A / T  /-. r r « m i A T T n T T M A » l  T » A  T T T T A T lt T V  (  T n r m T  TTT TJ T. T"V TJT rf\G  O A D L T V  1 TJT U û __
___ _____ ______________________________________________________________

3th KccjienoBaHHH peajiH3yioTCH c npHMeHeHHeM bojihobhx (HMnyjiBCHHX h $a30Bnx) h He-
%  MeToaoB (cxeM  c HcnojiB30BaHHeM aBToreHepaTopa h  pe30HaHCHoro ycHJiHTejiH).

í6 ^ ^ Bchom Meïose nepe3 onpejiejieHHue HHTepBajiH BpeMeHH b npojiyKTe B03ôyaaaioTCH ynpyrae 
Ws apoxosjieHHH h  norjiomeHHe KOTopux tjHKcnpyeTCH cooTBeTCTBeHHO c noMoniBiD H3Mepn-
¡tgv On-nî PSajiOB BpeMeHH H HMIiyjIBCHOrO BOJIBTMeTpa (pHC.I A). 3tOT MeTOÂ n03B0JLHeT BeCTH npn- 

CKopocTH; onHOBpeMeHHo H3ynaTB ocoôeHHOCTH pacnpocTpaHeHHH nponojiBHüx h  no- 
npn BBejieHHH b cxeMy H3MepeHHH UH$po-aHajioroBo npeoôpa30BaTejia b aBTOMaTH— 

tjv jj3yqaT£ MexaHOCTpyKTypHue H3MeHeHHH b MHuienHoë TKaHH.

MeTone aKycTHHecKHe xapaKTepncTHKH unca onpê ejinioTCH npn HenpepuBHOM B030yame- 
BOJIH. npn 3TOM Onpê eJIHBDTCfl aMIUIHTyÄH0-$a30BHe xapaKTepncTHKH: GÄBHr $a3H MesjQT 

fP̂ wejmiei Ha npneMHHK, oTHOCHTejiBHo H3JiynaeMoro cnraajia h aMiuniTyna anyCTHnecKoro 
iq 3). 3tot MeTon He no3BOJweT H3ynaTB H3MeHeHHe CKopocTH b Mace B oojibiiiom sna-

^  CT5B̂ eHHH, OÄHaKO JiaeT B03M0KH0CTB npOBOUHTB aKyCTHHeCKyiÛ cneKTpOCKOnHIÛ MHIUeHHOS TKa- 
W p°ro onpejiejieHHux nacTOTax.

■ MeTo,nH c npHMeHeHHeM aBToreHepaTopa h  pe30HaHCHoro ycHjniTejiH no3BOjnnoT Hccaê o-
.Jej-Qp^-ynpyrHe cBOËCTBa Ôe3 ycTaHOBjieHHH CKopocTH pacnpocTpaHeHHH yn p yrn x  bojih . Ochob-  Ciî tkom cxeMH c aBToreHepaTopoM HBJweTCfl HHepuHOHHocTB, BToporo - HeBHcoKaa p a 3 p e -  °cOÖHOCTB Ha HH3KHX HaCTOTaX / 5 /.

^ 4

^ „.^MnyjiBCHaa cxeMa H3MepeHHa: I -  HMnyjiBCHHfi reHepaTop; 2 -  H3JiyHaTejiB; 3 -  npneM- ^  ̂ 3 0Hb^ b kthb h hë  ycHJiHTejiB; 5 -  H3MepHTeJiB HHTepBajiOB BpeMeHH; 6 -  ip^o -aH aJio roB H Êy - ÆByxKoopÂHHaTHHH caMonncep; 8 - BOJiBTMeTp; 9 - ocipmjiorpaji. E - 5*a30~

O* C i ZHZl HZE3
m

2 -  H3JiynaTejib ; 3 -  npneMHHK; 4 -  y c H -  
nOCT OHHHOrO TOKa; 7 -  ÂByXKOOpÆHHaTHHÔ
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Pzc. 2

^0 /
SHaneHze n xapaKTep z3MeHeHHË C k  M t  KOHueHTpanzz pacTBopoB cBimeTejiBCTByeT o 
cymecTByeT neTKaa KoppejianzH Messy aKvcTznecKHMZ xapaKTepzcTZKaMZ h  xzMZHecKZM cTpoe í jj0jty 
raHffqecKHX h  HeopraHznecKZx coeOTHeHzz. ÆzcnepczoHHHe xapaKTepzcTZKZ C z  E ¿pa Maca» ./ 
HeHHue Ha bhcokhx  nacTOTax, xapaKTepz3yioT CBOzcTBa boäh  c pacTBopeHHHMZ b HeË B em eci|^  ¡¡or 
onpe^eJiHiCTCH ynpyrocTLK) z  ^e^opf.ranzeii HZ3KouojieKyjwpHHX $parMeHTOB MOJieKyjiHpHHX 
poTOM oTÄeJüHHX ETOMHHX rp y n n . MexaHznecKoe B03,neËCTBxe Ha azBOTHyjo t k e h b  npz h z 3 KBa  ^  
Tax pa3pz3KaeTCH nepe3 Bojmy c â b z :toboë ¿tegfopManzH■ OTCiqna BHCOKOMOJieKyjifipHHe u en z, ° ,jacT° 
mze ocHOBy MumeHHoz t k h h z  , ynacTByioT b npoBe^eHzz y n p y rz x  bojih b ochobhom Ha h z 3 KHX &  
T ax . Ecjxz npoaHajizsHpoBaTL TeMnepaTypHyia 3aBzczMocTB cKopocTZ b  MHce, to  moxho cMeĴ a "

_______________ f Ä *
B odmewi BHjie aTy

BOß O TOM, HTO ee XOÄ B peJIOM COOTBeTCTByeT Z3BeCTHHM TeMIiepaTypHHM 3aBZCZM0CTHM 9 
( I  ) ,  TeimonpoBOÄHOCTH ( A  ) ,  KOJiznecTBy BHMopoxeHHOË boäh  ( to )
MONCHO npejíCTaBZTL B BZfle ypaBHeHZË

T = 8 / C  + A À  -  C / & + A CO - c / ß  +  A
rjte A z E -  nocTOHHHHe &jih aaHHoro Bzaa MHca.
IIpeÄCTaBJieHHHe ¿¿aHHtíe CBipeTejiBCTByiOT o t o m , h t  o aKycTznecKze napaMeTpn Ha nacTOTaX J & e f '  
10 k IE, xapaKTepz3yjoT npezMymecTBeHHO z3MeHeHza b  Haju^ojieKyjiapHoz cTpyKType m h c e ~Jzane> 
h o z  $a3e MHineHHOz TKaHZ, a Ha nacTOTax dojiee 100 k IÍí - z3MeHeHZH b  ÆzcnepczoHHOË CP

Ec,m  3aMeHZTB b  nepBOM npzöJiHxeHim pacnpesejreHze BpeMeH peaaKcanjiH MumeHHOË TKaHH o, 
ycpeÄHOHHHM BgeMeHeM, MexaHznecKze xapaKTepzcTZKz ee moäho npe^CTaBZTL b  Bz^e u°PPJi 
bzäho  Z3 p z c .3 :  A -  m o n j il  tohkoh  CTpyKTypu capKOMepa Mzo^zópzjur MHuieHHoa t k e h z  no 
z  XaKCJiz; E -  MexaHznecKafl MoaejiB, sjieMeHTH KOTopofi z^eHTzcpzuzpoBaHH c MHnieHHHMZ 
MZ - CyxOKZJIZeM (Et), COeÂXHKTeJILHOË TKaHiiO (En), MZO^ZÖpZJUIHpHHMH $parMeHT3MZ H 0̂ 3
a t  arose czjioë TpeHzn npz B3azMOÂeËCTBZK Mzo$zdpzjui ( f  ) ; B - KOMnaeKCHaa M°Äeifg Tepz3yffiinaa nacczBHHe MexaHznecKze CBOzcTBa; E - Mô ejiL, xapaKTepz3yromaß ascycTzneCK» MHUieHHOË TKaHZ.
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fl Oí
Jsx 0T aK ycT zn ecK ax , 3aeKTpo$H3znecKHe MeToan z3yneHHfl a3MeHeHBË b  Mace a  M HConpoayK- 
f ! ° % K ^ eHHi0T HecKOJiBKO ^ecHTKOB JieT. B  accjieaoBaTejiBCK oË  npaKTHKe HaimiH npmieHeHHe MeToan  
ifeoBMß 1 K jp a a e K T p o iie T p ra  /  4  / ,  KOHTaKTHue a  óecKOHTaKTHHe /  3 / ,  aH ajioroBH e a
¿o, w e / 4  / .  HaaóojiH iiee pacnpocT paH em ie  nojiyaiun i aH a jio roB ae  KOHTaKTHae. HecMOTpa Ha

r¡rr^e ^ °ÄHKH npHMeHeHHH 3THX MeTOÄOB nOCTOHHHO COBepiIieHCTByiOTCH, HCn0JIB30BaHHe HX C Ä e p -  
n CÎHCi 0TcyTCTBHeM npe^CTaBJieHHñ OÓ ZCTHHHOË SKBHBaJieHTHOH CXeMe MHlIieHHOË TKaHH. K¿K H 3 -  
t ^â Jié7ir'I0CTOBHe “ SMepzTejiBHue cxeiwa co aep x aT  b  KOMneHcartaoHHOM im ene nocjieaoBaTejiBHO hjgí

'00 c ° ™ e H H H e  aKTKBHHe a  eMKOCTHiie ajieMeHTH. OjüHaKo, HCTHHHaa s jieK TpanecK aa s k b h -  
^ jqí . “ « a  cxeM a m h c h o ë  TKana 3HanxTejiBHo c jio jm ee . ynpoiueHHO ee  moscho npeacTaBHTB b  Baae  m o -  

a  nojLHpH3annoHHHe HBJieHHH pa3jaîHH0Ë $H3iíHecKoií npapoÄH CMonejiapoBaTB b  Baue s jieK T pa - 
B ( p a c . 4 ) ,  r a e  saeMeHTH I ,  2 , 3 ,  4 ,  5 ,  6 MoaeaapyioT pa3JianHHe Baan  n o jia p a -  

^ íü rH n !eTiHoi* TKaHH -  3jieKTpoHHyD, HOHHyio, aunojiBHyffl, ManpocTpyKTypHyio, noBepxHocTHyiQ, 
^JiHTHnecKyK).
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c3 <rv c5
S^flaw ?oa® OCTH M oaeaapoB aH aa sJieKTpanecKax HBJieHuñ b  M ace , npeacT aB jm eT  HHTepec npaM enenae

á  ------------- ------------------- ------------------------------- ----------------------------------------------------------------- --------- -  ---- --------- ----------------------
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&  ... ______________ __
ïfcîieÂ'Viî!CxeMa a3MepeHHË ¿yin xopouio npoBoaam ax T K aH e i, a  Ha p a c .5 Ë  -  ü jih . ruioxo npoBoaaiiíHX-0 S a M K m r T n f t  o y p m p  n m r R e T T f iW T r n tT  w a  T i w r . .  F ï ï H  n n j m n A  r i n T r n n T i r F u r p m r p  m i p í t i c w  n  M f i r î H n Ë

w  c 4 3 H p  v l i l  a - ' i e i v . i . p . n ' - i e u i u u s .  n-D Jicnn.&  a  N u i u e ,  u p t J A u x a i v m c T  j a n i e p e u  u p n M t j n c i i i i c»°MeTPHnecKoro MeToaa accjieaoBaHaa, He noaynaBuiero paonpocTpaneHae npa H3yneHHH mh- ¿KaHH. HMneaaHCOMeTpHnecKHñ MeToa no3BOÆaeT onpeaeaHTB hcthhhhë HMneaanc tkhhh Óe3
la ***) TT
tj! fieji|5TaiaeHHoro TO K a.‘ no  z3MeHeHHK) BejDWHH Tona n ä ä  n a a e n z a 'HanpaæeHHH Ha ñnezK e o n p e a e jia -  

H3MeHeHnft n o jn io ro  conpoTZBJieHHH m m  npoBoaaM ocT ii. Ha p a c .5 A  npeacTaBJieHa n p aH ip i-
C YPH/TQ TXÔ iTÛ'riOTJ'TÆTi TT TT CT -Vr\TvrTTUr\ TT-nr\-Dr»TTCnnTA’V' rPTTQUOT* Q TJQ T\TTr» R K  _ TT TT CT TTTTnvn TmmmTTCTTTrTTV

™ne^aHcoivieTpiiHecKHH m u o n  no3Bojm eT onpe^e jiaT L  h c t h h h k h  rnraejiaHC TKaHH oe3  
¿  M e io ^H B aaeH T H û fi cxeMH. Ha p a c . 5 irpeacTaB aeH a ÖJioK-cxeivia H3MepeHHH aM neaaHcoM eTpanecKO- 
2^1 ner;a> HneäKa c oöpa3ii;oM m h ch oh  TKaHH HMeiomaH noaH oe conpoTHBjieHae Z a , BmiKHeHa b

ÎiI>lQ*PaBHoMKHyT00 cxeM e» ^PKBSÄeHHoa Ha p a c .5 E ,  noaH oe conpoTHBaeH ae H neäaa  c m h c h o ë

« CT, U*
O m

eM’ TÍT0 saeMeHT cpaBHeHHH Z v HBJweTCH h h c t o  aKTHBHHM nacTOTHO He3aBHCHMHM, n a a e -  
tepeHaa öy seT  oóycaoBjieHO jihiub CBoËCTBaMH o ö te K T a . n p a  TexH oaoranecK O M  KOHTpoae c o c -  

ü o f tíe¿¿rCa He odH3aTeJiBHO 3HaTB aócojnoTHHe 3HaneHZH 3aeK Tpo$H 3anecK ax xapaK TepacTH K . ÄaH  
^ L ^ c iip -n 1̂ 0® 0 peKOMeHaoBaTB OTHOCHTeaBHHË napaM eTp K z -  aMneaaHCHHË K03$$aiiaeHT n acT O T -  

p£CHH. aH aaoranH H Ë npaHHTOMy b  ó a o a o r a a  K O s^ an jieH T y  n o a n p a s a n a a , ho  c 3aMeHOË a x -  
^°upoTHBJieHaH Ha HMneaaHC.

K. H ,  ~  ^ o n  _  C ^ r ~ U o a  ) U p#

— TT ^ ° s  (¿ S r~  O o n )  C/o 8
3̂ BwfíOJIHOe conpoTaBJieHHe oöBeKTa Ha hh3koë nacTOTe; 2o& -  noaHoe conpoTZBJieHae oÓb-

t ^  na “c°K°a nacTOTe; uoH - naaeHae HanpaaceHaa Ha hh3koë nacTOTe; uoß -  naaerae HanpH- 
bh°okoh nacTOTe.

öhji npaiaeHeH n p a  a c c aeao B aH aa  aHHaMaica 3JieKTpo$H3anecKax napaM eTpoB n p a  xojio -  
Ö0TKe H xpan eH aa  M aca . Ha p a c . 6 n p eacT aß aeH a  3aBHCHM0CTB K ¿  b  n p o aecc e  x p a H e -  

^  *T ox^ 3 s a eHH °Ë  b  noTOKe B 0 3 ay x a . ïïpeacTaBjieHHHe aaHHue CBaaoTejiBCTByioT o t o m ,
, ^X au n  a  ^  ? OTpascaeT z3MeHeHae CTpyKTypHHX c b o ë c t b  MHinenHOË TKaHz b  pe3yaB T aT e nocM epT - 

u"Xaiviane c k h x  npou,eccoB .

)t% li6apem T^ HHecKH^  w eToa npeacTaBJineT c o ô o ë  MeToa npHMoro OTcneTa a  M oseT ó h t b  acnojiB30BaH  
^ H iijt^P ^H o ro  KOHTpojiH npoH jeccoB, npoaoxoam iaix  b  MHce npa  TexHOJioranecKOË oópaóoTK e a

u.
u r

n ^ ïe°PeT H H ecK ax , MoaeJiBHHX a  TexHOJioranecKax axycTanecKax a 3JieKTpoçpa3anecKax accjie- 
jT^TOBjieHH a  acnuTaHH npaöopu, yaoÓHHe pjm npHMeHeHHH b HaynHo-accjieaoBaTejiBCKoñ 

n’4?3 HayneHHH npoTeKaiomax CTpyKTypHHX H3MeHeHaË Maca a^Ha^npoasBoacTBe a^a nporH03a- 
K°HTpojiH KanecTBa Mgca, Tana "BaoTecT-I", "E ac'’E a o T e c T -2 " , "E z o T e c T -2 M " , "E a o T e c T -
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