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I1HHOBaUHOHHblfi sran pa3BHTIDI paana-msrx 
OTpaCJleH 3KOHOMI1KI1rpeoy er HCnOJlb30BaHWI WH­
poxoro cnexrpa nomoaepnsrx MaTepl1aJlOB C no­
BblweHHblMI1 3KCnJlyaTaUHoHHbl MI1 csoacraaaa . 
Ha OTe'leCTBeHHOM psnixe nOJlJ1MepOB BOCTpe­
60BaHbI 11 aKTI1BHO I1 CnOJlb 3YJOT C~ nOJlJ1aMI1,nbI, 
cpezm KOTOpbIX BalKHbIM ~BJl ~eT C~ nOmlaMI1,n 6 
(TIA 6), 6Jlaro,nap~ uennouy KOMnJleKcy ero no­
Tpe611TeJlbCKI1X CBOHCTB. Ozmaxo npmreaenae 
nOJll1aMH,nOB KaK KOHCTpyKUHOHHblX MaTepl1aJJoB, 
aanpmrep, B Y3JlaX TpeHI1~ , Orp aHHlJeHO H3-3a HX 
HH3Kofi TBep,noCTI1, rtossrureaxoro K03¢¢I1UHeH­
ra repxnrsecxoro pacurapenna, HeCTa611JlbHOCTH 
pasvepon. 3¢¢eKTI1BHbIM crtocofiojr nOBbIW eHI1~ 

3KcnnyaTaUl10HHbIX CBOHCTB nOJlHMepOB ~ BJl~e TC~ 

HX Mo,nI1¢I1KaUI1~ HaHO- 11 cy6MHKpOpa3MepHbI­
MI1 HanOJlHI1TemIMI1, n0 3BOJlllJOllll1MI1 rranpaarrerr­
HO perynnposan, npoueccsr ¢opr-mpoBaHIDI ero 
Ha,nMOJleKYJlllpHOfi crpyxrypu H, CJle,nOBaTeJlbHO, 

caoacraa rronysaeuoro MaTepl1aJJa. OC06blH I1IITe­
pee ,QJlll nOJlI1MepOB B 3TOM nnane npen craansior 
raxae npaoparernsre MO,nI1¢I1Ul1pYJOllll1e CI1CTeMbl 
KaK nOJlI1TI1TaHaTbl KaJJIDI ( TIT K) . 

B CB~3 11 C 3TI1M uensio ,naHHofi paooru xsna ­
JlOCb 113Y'leHl1 e cr pyxrypu 11 CBOHCTB nonn aaana 6 
I1HlKeHepHo-TeXHH'leCKoro Ha3HalJeHI1~, MO,nH¢H­
uupoaauaoro na CTa,n1111 CI1HTe3a TITK. A OKa3aHO, 
'lTO cy6MI1KpOpa3MepHble 'laCTI1Ubl TeTpaTI1TaHaTa 
KaJJIDI (TTK), BBo,nI1MOrO B KOJlH'leCTBe 0,25-1 ,0 % 
B nomoaepmyiouryioca cI1cTeMY aa CTa,nHI1 CI1H­

Te3a TIA-6, nrpaior POJlb «CTpyKTYPHpy JOIUeJ1 » 
,n06aBKI1, aKTHBHO snnarourea aa ¢OpMHpOBaHl1e 
Ha,nMOJleryJlllpHOJ1 crpyxrypsr MO,nI1¢I1Ul1pOBaH­
aoro nonaxrepa, 'lTO H 06eCne'lI1BaeT noasuneaae 
ero CTeneHI1 KPI1CTaJJJlI1'lHOCTI1 (na 23 %) H yvens­
nreane paasrepos KpHCTaJJJlHTOB (c 42 no 28 A). 
BJlHllHHe 'rerpa- H reKCaTI1TaHaTOB KaJJH~ npoasna­
JlOCb B yBeJlI1'leHI1I1 TeKY1.JeCTI1 pacnnasa nOJlHMe­
pa, oc06eHHO 3HalJI1TeJlbHOM (B 2,5 pasa) npn BBe­
,neHI1I1 CJlOI1CTbIX 'lewyifqaTblx 'laCTI1U K 20ATi02 
TIPH I1CnOJlb30BaHI111 ranparupoaamroit ¢OPMbl 
TTK (pl-l > 7) B rrorravepe ysemtxaaanacs nons 
yrropano-rennux 06JlaCTeH (na 9-14 %) , 1.JTO cno­
C06CTBOBaJJO nOBblweHHIO ero ¢113I1Ko-MexaHH'le­

CKHX csojicra. OTMe1.JeHO, 'lTO MO,nI1¢I1UHPYlOlllI1H 
3¢ ¢ eKT rrpa nOJll1Mepl13aUl10HHOM HanOJlHeHHI1 
TIA-6 ,nOCTl1raeTC~ TOJlbKO npa BBe,neHI1I1 3 0~ 0 % 
TTK, T.K. npa conepacaann 10-20 % 
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3a nOCJle,nHee ,neC~TI1JleTl1e 3HalJI1TeJlhll0 
YBeJll1 tIl1JlOCb KOJlI1'leCTBO cnyacetiuoro nerxo­
soro H rpyaonoro asrorpancnopra sa zroporax, 
B CB~311 C 'leM CTaJl aKTYaJlbHbIM s on poc no I1C­
nOJlb30BaHI1JO CI1CTeMbI ,nHCTaHUI10HHOrO GPS­
MOHHTopHHra 11 KOHTpOJlll rpancnoprasrx 
cpencrs, xoropsre rrpencrasnmor C060H rrpo­
rpasoano-annaparnun KOMnJleKC, ,nalOllll1H B03­
MOlKHOCTb asmonasrr, OnepaTI1BHOe cneaceaae, 
yrrpaanenne, KOHTpOJlb 11 aHaJJI13 ,neHCTBHH OT­
,neJlbHOJ1 MaWI1HbI I1JlI1 aarorpancnoprnoro napxa 
B ue.nov. Ilonotinas CI1CTeMa ,naeT B03MOlKIlOCTh 

orreparopy rronysars I1H¢OpMaUI1JO 0 rpancnopr­
HOM cpencrse, nanpmrep, MapwpYT MaWI1HbI, KO­
JlH'leCTBO OCTaHOBOK, npanonapyurerrmi, CB~3aH­

HbIX C npessnneaaev CKOpOCTH H r.n. 
EOpTOBOH 6JlOK ~BJl~eTCll HeOTbeMJleMOH CO­

CTaBJl~JO llleH CI1CTeMbI MOHI1TOpI1Hra, KOTOpbIH 
npencraanser C060H MI1KpOKOMnbIOTep, yCTaHoB­
JleHHblH aa MaWHHe. TIOJlY'la~ I1H¢OPMaUHJO OT 
scrpoennoro HaBI1raUl10HHOrO TepMHHaJJa GPS 
H ,naT1.JHKOB, YCTaHOBJleHHbIX na TpaHcnOPTHOM 
cp eztcrae, 60pTOBOH 6JlOK 06pa6aTbIBaeT H 3aTeM 
nepenaer ee no cerasr COTOBOJ1 CB~3H GSM na uen­
TPaJJbHbIH cepsep, pa60TaJOlllHH nOCTO~HHO. TaK­
lKe aBTOM06HJlb ueJleC006pa3HO crrafiacart, GSM­
aaneosavepav a. 

3 ¢ ¢ eKTHBHoCTb paoorsr CHCTeMbl MOHI1TO­
pHHra TpaHcnoPTa oueHHBaeTC~ no cnoc06Ho CTH 
onpeneror r s pa cxon TOTIJl HBa, xoropoe nOTpe60Ba­
JlOCb na BblTIOJlHeHHe rex HJlH HHhlX onepauaii . 
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B HaCTOJUuee BpeMJI cyutecrsyer HeCKOflbKO 
MeTOnOB Ol\eHKH pacxona ronnnaa: KOHTpOflb lj>aK­
THQeCKOrO pacxona ronnasa C npHMeHeHHeM npo­
TOlJHblX naTlJHKOB pacxozia TO[JJ1HBa, He06xonHMO 
OTMenITb, 'ITO npn npannm.ao« BbI60pe naTlJHKOB 
H KBaJJH<pHl\HpOBaHHOM MOHTa)f(e nOrpeWHOCTb 
H3MepeHHJI COCTaBflJleT MeHee 1%; H3MepeHHe 
yposaa ronnaaa B 6aKe H BbllJHCfleHHe pacxona 1'0­

nnasa no HaflWIHIO ero B 6aKe; onpeneneane pac­
xona no npofiery, 

CHcTeMa GPS-MOHHTopHHra npenocraanaer 
B03MO)f(HOCTb He TOflbKO crtezurrs aa asrorpancnop­
TOM, HO H cmrxan, nonysennue nannste C Mapwpy­
TOM, oneparaaao, B on-Iaine pe)f(HMe !1H<pOPMHPO­
san, oneparopa 0 mofisrx OTKflOHeHHJlX, OWH6Kax 
H aapymeuaxx sonareneii. 

«Coepeuenuste npotinescu «nunuuecuou ueouuuuu», 
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fP03HbIH xapaxrep TelJeHHJI HH<papKTa MHOKap­
na (11M) H nOHCK B03MO)f(HOCTeH CHH3HTb BbICOrylO 
fleTaJJbHOCTb npnnaror oc06)'1O aKTYaJJbHocTb 3Ha­
HHIO 0 ero naroreneae. B pa3BHTHH 11M nocnennee 
BpeMJI orpounoe BHHMaHHe yneflJleTCJlUHTOKHHOBO­
My nHc6aJJaHcy, KOTOpbIH JlBflJleTCJI npOBOKaTopOM 
<paTaJJbHblX napyiueaaii B MHoKapne [5]. 

T3C-TepanHJI - MeTon, npennoxremura npo­
<peccoPOM B.IT. fle6eneBblM H coasr. (1983). B ero 
OCHOBe KOTOpOro nesorr aKTHBal\HJI onaoanepru­
lJeCKHX crpyxryp ronosnoro M03ra. OHa otinanaer 
MHoro06pa3HeM 3<p<peKTOB, 06meH nanpasnenno­
CTblO KOTOpbIX JlBflJleTCJI HopMaJJH3al\HJ1 rosreocra­
sa OpraHH3Ma. 31'0 MHoro06pa3He B 3HalJHTeflb­
HOH Mepe ooycnosneno B03pacTaHHeM B KpOBH 
p-3Hnop<pHHa, KOTOpblH BblneflJlIOTCJI aKTHBHpO­
BaHHblMH CTpYKTYpaMH aHTHHOl\Hl\enTHBHoH CH­
CTeMbI [1,2,3,4,6]. 

Panee H3YlJeHO BflHJIHHe T3C-TepanHH aa pe­
naparnsuue npoueccsr y 60flbHbIX 11M H noxasa­
HO: ycxopeane <pOpMHpOBaHHJI nocrnadiapxrnoro 
pyfiua, pa3BHTHe xosmeucarcpaoii runeprpooua 
BHeHH<papKTHbIX ornenon MHoKapna, CHH)f(eHHe 
xucna cnyxaes nOJlBfleHHJI cepne-moit HenOCTa­
TOllHOCTH H -mcna pel\HnHBOB aHrHH03HbIX 60fleH, 
xpove roro, YflYlJUlaeTCJI otiuiee COCTOJlHHe rerao­
nHHaMHKH [I, 2]. 

TaKHM 06pa30M, acnonssosaaae aroro MeTO­
na nJ1Jl ne-renaa 60flbHblX 11M n03BOflHT H36e)f(aTb 
OCHOBHbIX HenOCTaTKOB (noporosaaua, rpynnono­
cryrmocrs, HH3KaJI 3<p<peKTHBHoCTb) HMelOmHXCJI 
B nacroxuiee BpeMJI MeTOnOB ne-reaas 

Ilens paoorsr: Ol\eHHTb BflHJIHHJI T3C­
repanna aa l\HTOKHHOBblH craryc y KpbIC C MOne­
nsro HH<papKTa MHoKapna C n03Hl\HH conepxcanaa 
p-3Hnop<pHHa. 

Marepaam.r H MeTOnhl ItCCJ1enOBaHIUI. Bee 
3KcnepHMeHTbl nposenensr aa 50 snopoasrx 6e­

rrsix aenaaeanux kpstcax-cavuax, B03pacT KOTO­
psrx KOfle6aJJcJI 01' 9 MeCJll\eB no 1 rona, MaccoH 
200 ± 50 rpajasroa. ,[VIJI BbJrIOflHeHHJI oneparuaao­
ro BMewaTeflbCTBa H sacopa KpOBH H3 Hlt)f(HeH no­
flOH BeHbI )f(HBOTHbIM npononana HapK03 CMeCblO 
XflOPaJJ03bI (50 MrIKr BHYTpH6pIOWHHHO) H KCliJ1a­
HHTa (5 MrIKr BHyTPlt6pIOUlHHHO). 

B pafiore 6blfl H3YlJeH yposens nposocrta­
narem.nsrx UHTOKHHOB (11fl-1 p, 11fl-6, <DHO-u) 
H KOHl\eHTpal\HJ1 B csisoporxe KpOBH p-3Hnop<pHHa. 

Bsuienarm 5 rpynn )f(HBOTHbIX, H3 KOTOpbIX: 
I rpynna )f(ltBOTHbIX (n = 10) - KOHTpOflbHaJl: ItH­
raxrnsre KPbICbI, y KOTOpbIX npoH3BOnHflCJI 3a60p 
KpOBH H3 HH)f(HeH nonoa BeHbI na 11fl-1 p, l1J1-6, 
<DHO-u H p-3Hnop<pHHbI. II rpyrma )f(HBOTHbIX 
(n = 10) - noacaoonepapoaannste KPblCbI: )f(HBOT­
nsie, KOTOpbIM non HapK030M npOH3BOnliJ1H ropa­
KOTOMHIO H BCKpbITHe nepnxapna, HO He MoneflH­
pOBaJJH 11M, 3aTeM xepea 2 saca npOH3BOnliJ1H 
3a60p KpOBH H3 HH)f(HeH nonoii BeHbI nccnenye­
Mble l\HTOKHHbI. III rpynna )f(HBOTHblX (n = 10) ­
)f(HBOTHble C MOneflblO 11M: )f(HBOTHble, KOTOpbIM 
nocne HapK03a C nocnenyioureii ropaxoronaen, 
BCKpbIBaJJH nepusapn H MoneflHpoBaJJH 11M no­
cpencrsov nepesasxa nesoa sopoaapaori aprepan 
(flKA). lJepe3 2 xaca 6paJJH KpOBb H3 HH)f(HeH no­
flOH BeHbI aa noxaaarenn l\HTOKHHOBOro craryca. 
IV rpyrma )J<HBOTHbIX (n = 10) - )f(HBOTHble C MO­
nensio 11M H nponeneuaera T3C repanna: )f(H­
BOTHble, KOTOpbIM nocne HapK03a C nocnerryioureji 
ropasorovaen, BCKpbIBaJJH nepuxapn H MOneflH­
pOBaJJH 11M nocpencrsov nepeaancn flKA, a na­
flee npOBOnliJ1H ceanc T3C-TepanHH. Iloxaaarenn 
l\ltTOKHHOBoro npodinna H3YlJaJJHCb xepes 2 xaca 
nocne ceanca. V rpyrma )f(HBOTHbIX (n = 10) - )f(H­
BOTHble C npensaparensaoa T3C-TepanHeH H no­
cnerryrourasr MoneflHpoBaHHeM 11M: rpynna )JGj­

BOTHbIX, KOTOpbIM sa 2 saca no MoneflHpOBaHHJI 
11M nocpencrsoei nepesmka JIKA npOBOnliJ1H 
ceanc T3C-TepanHH. Iloxaaarena l\HTOKHHOBoro 
craryca H p-3HnoP<PHHbI H3YlJaJJHCb xepes 2 -raca 
nocne MoneflHpOBaHHJI 11M. 

Y scex 3KcnepHMeHTaJJbHbIX )f(HBOTHbIX pe­
rHcTpHpOBaJJH 3Kf no onepauna, xepea 30 MH­
HyT nocne nOflYlJeHHJI MOneflH 11M, xepea 2 xaca 
nOCfle Onepal\HH, nOCfle npoBeneHHJI ceaHca 
T3C-TepanHH. ,L(flJl perucrpaiuur HcnOflb30BaJJH 
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