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(54) YCTPOWUCTBO M CNOCOB PEMTMCTPALMWA 3HEPIOMH®OPMALIMOHHOIO BO3AEACTBUA HA

TECTUPYEMbIA OBbLEKT

{67) Pedpepar:

M3oBpeTeHWe OTHOCUTCH K UCCNEedoBaHUo U
aHanuay éuonoruieckmx mMaTtepuarnos,
OpPraHWYecKUX W HEOPraHUYECKUX BELLECTB W«
MaTepuarnos U3 HUX, a Takke paAno3NeKTPOHHbIX
YCTPOWCTB, U MOXeT GbiTb MCNoNB30BaHO ANd

pervcTpaumm WX ceepxcnabbix
AHEPrOMHMOPMALMOHHEIX — BO3OSHCTBUMIA  Ha
TECTUPyeMble OObeKTbl, 4YTO MOMEeT HaWTn
npUMeHeHWe B MeduLuHe, SKOMOTAM,
Buomsmke. TexHu4ecknm pe3ynsTaTom

SBNAETCA OCYLWECTBAEHWE MPAMOMA OLeHKK
SHEProMHMOPMaLMOHHOTO BO3ercTBIA
TecTMpyeMoro obbekTa Ha BelLeCTBO-HOCUTENb
nHdbopmaumM,  ofecnedveHwe  BO3MOXKHOCTW
MCNOML30BaHWA BelLecTB-HocUTEnNerh B TBEpJOr
thase 6e3 N3IMeHEHWA UX COCTOAHWA WM UHOMO
BO3JEWCTBUA  HA  HUX, CBA3AHHOMO ¢
HEeobXOANMOCTLIO  perncTpaL
SHEepProMHOPMAaLMOHHOIO BO3JeicTBMA,
CHUXEHWe TPpYOOeMKOCTW cnocoba. YCTpoACcTBO
OnA  perncTpauun  SHeproMHopMaLMOHHOIo
BO3JelCTBMA Ha TecTUpyeMeld 06beKT BKMNoYaeT
nocnefoBarensHO  CoeAMHeHHble  OeTeKTop
curHana, 6nok ycuneHus u npeobpasoBaHvs
cUrHana, yeTporcTBO ransBaHUYECKO pasBasKy,
Brnok obpaboTkM curHana, npu 3ToM AdeTeKTop
curHana  BbIMONMHEH B BUAE  YeTbipex
MOHOKDUCTAMNOB KPeMHWS, pasMelleHHLIX Ha
oBWer NognoKke, NOAKTHHMEHHOR K WCTOUHUKY

NATAHWA, KAXKAbIA M3 MOHOKPUCTAMNMOB KPEeMHUSA
coefMHeH MO OTAEeMbHOMY KaHanmy CO CBOWM
BXOAOM Gnoka ycuneHus U npeobpa3aoBaHua
curHana; nocnegHWiA BKMOMaeT OTAEeNbHO AN
Kaxaoro KaHana nocneaoBRaTensHo
COEAMHEHHbIA WMHCTPpYMEHTanbHbIA  younuTens,
younuTtens oblero HasHadYeHws, MNONOGOBOWR
cunetp, OBWMA  Oona  BCeX  KaHamnoB
MWKPOKOHTpOnnep co BGTPOEHHLIM
aHanoro-uuaposeiM npectpasoeateneM, BXog
KOTOPOro COeAMHEH C NOMNOCOBEIMU PUMLTPaMU,
a BbIXO[, - c BXOLOM ycTpolicTea
ranbBaHUYECKOW pal3BA3KK, BCe sNemMeHTsl Brnoka
ycuneHua K npeoBpasoBaHMsa  curHana
coennHeHbl o} Bnokom cTabunmsaymm
HANPSKEHWA, NOAKMHOYEHHBIM K WUCTOYHUKY
NMTaHWA, BbIXOA YCTPOWCTBA ranbBaHWHECKOR
paspaskM  coefMHeH co  BXodom  Gnoka
obpaboTkKM  curHana, BKNwYawwmum - 6nok
HaKOMMEeHWs W COXpaHeHWs AaHHbIX KW Bnok
mMaTemaTdeckod obpaboTkM gaHHbIX. Cnocod
perncTpauny  3HeproMHM OPMAaUNOHHOMO
BO3JelCTBMA Ha TecTUpyeMeld 06beKT BKMoYaeT
OUEHKY BellecTBa-HocUTENs MHopMaLnk 4o K
nocne sHepProMHMOPMaLNOHHOIC BO3ASACTBMA U
OTNMYaeTcA Tem, yTto B KayecTpe
BeLecTBa-HOCUTENA WUHDOPMAaLMKA UCNONB3YHOT

KDEMHWIA nnu ero coefuHeHns,
BELLECTBO-HOCUTEND UHhopMAaLMK Jals)
SHEPTOMHDOPMALMOHHOTO BO3ZeHCTBMS
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NoOMelanT He MeHee YeM Ha 24 4 BHyTpb

FOPU3OHTANEHO pacncnoxeHHoH Nonow
OTKPBLITOM LMIMHAPUYeCKoH KaMepsl,
BBIMOMHEHHOW W3 cnnasa  anioMUHUS, BHe
YKa3aHHOR kamMepkl OCYLLECTBNAT

3HEeproMHMopMal oHHOe BO3AeHCTBMe
TECTMPYEeMOro obbeKTa Ha BeLLecTBO-HOCHTENb,
pasmeLllanT BelleCcTBO-HOCKUTEMb Ha pPacCTOAHWK
He ©Gonee 3 MM OT [deTektopa GurHana
npeanaraeMoro yeTpoWcTBa, DEerdcTpUpYloT No
KEKAOMY W3 KaHanoB AeTekTopa He MeHee 1 MUH
OAHAMUKY — MEepeMeHHOro  HanpshKeHWs,
oTpaxaLwero COBCTBEHHbIE LUYMbI,
BO3HWKAKWLIME B ASTeKTope curHana nopf
BIIMAHWEM BELLECTBA-HOCUTENA MHpOpMAaL AW 00
W Nocne SHeprovHgOPMAaLoOHHOMO BO3ASNCTBNA,
C NOMOLILIO KOMMBIOTEPHOW nporpaMmbl  Ha

OCHOBe  "HEMpPOHHLIX  ceTel"  pacnosHaT

Hanu4ve nnu OTCYyTCTBUE
3HEPTOMHMOPMALMOHHOIO BO3AEHCTBMA. 2 C.n.
-nbl, 4 wUn.
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(54) FACILITY AND METHOD TO RECORD ENERGY-INFORMATION EFFECT ON TESTED OBJECT

(57) Abstract:

FIELD: study and analysis of hiological
materials, organic and inorganic substances
and materials made of them, radio electronic
devices. SUBSTANCE: invention can find use
for recording of superfaint
energy-information effects on tested objects
and can be utilized in medicine, ecology,

biophysics. Facility to record
energy-information effect on tested object
includes signal detector, signal
amplification and conversion unit,
resistance coupling unit, signal processing
unit connected in series. Signal detector
comes in the form of four silicon

monocrystals arranged on common substrate
connected to power supply source. Each
monocrystal is connected through separate
channel to its own input of signal
amplification and conversion unit. Each
channel of the latter incorporates
instrument  amplifier, general assignment
amplifier, band-pass filter, microcontroller
with built-in analog-to-digital converter
common for all channels connected in series.
Input of converer is connected to band-pass
filters and its output is linked to input of
resistance coupling unit, all elements of
signal amplification and conversion unit are
connected to voltage stabilizer connected to
power supply source. Output of resistance
coupling unit is connected to input of
signal processing unit that incorporates
data storage circuit and mathematical data
processing unit. Method recording

energy-information effect on tested object
includes evaluation of substance-information
carrier before and after energy- information
action. Specific feature of method lies in
utilization of silicon or its compound in
the capacity of substance-information
carrier.  Substance-information  carrier is
placed for at least 24 h into hollow
cylindrical open chamber made of aluminum
alloy arranged horizontally before exposure

to energy-information effect.
Energy-information effect of tested object
on substance-information carrier is
exercised outside of chamber.
Substance-information carrier is positioned

at distance not more than 3 mm from signal
detector of proposed facility. Dynamics of
varying voltage reflecting inherent noise
emerging in signal detector under effect of
substance- information carrier is recorded
in each detector channel for more than one
minute before and after energy-information
effect and presence or absence of energy-
information effect is reccgnized by means of
computer program based on neuron networks.

EFFECT: direct evaluation of
energy-information effect of tested object
on substance-information carrier,
possibility of utilization of

substances-information carriers in solid
phase without any change of their state or
any other effect on them coupled to
necessity of recording energy-information
effect, reduced labor input to method. 2 ¢l, 4 dwg
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Maobpetenne oTHocuTca K obnactm
nccnefoeaHWa M aHanuMsa  BUONOrMuecKnx
MaTepuanoB. OpraHWYeckUMX U HeopraHWYeckux
BELIeCTB W MmaTepuanoB W3 HWX, a TakKe
PaJUCINEKTPOHHLIX YCTPORCTB, U MoXeT ObiTb
MCNCNBb30BAHO ANA BLIABMNEHUA WX cBepXcnabbix
3HEPrOMH(OPMALMOHHEIX  BO3OSWCTBWMA  Ha
TecTUpyeMbld OOBLEKT, 4UYTO MOXeT HaWTK
npUMeHeHue B MeauLuHe, IKOMOTAM,
Buodusmke.

W3BeCTHO YCTPORCTBO U CNocoB pervcTpauuu
SHEeProMHOPMAaLIMOHHOIO  BO3ASKCTBUMA  Ha
rocThpyemsld 06bekT (1). YCTPORCTBO BKMNOYAET
SMEeKTPOHHLIA reHepaTop crydavHbIX 4ucen B
KaJyecTBe MULLEHW BO3AeiCTBUA W AeTekTopa
OOHOBPeMeHHoO. CorfacHo WM3aBecTHOMY cnocoby
TeCTUpyeMbli O6beKkT pasMellaT pajoMm ¢
reHepaTopoM CMNyYahHbIX YUCEN, aHaNUanpyloT
Xapaktep  CTATUCTUYECKUX  pacnpefeneHuiA
crnydYaiHbIX BENWYMUH OO W Nocne pas’meLleHns
TecTUpyeMoro obbekra, MpW  YCTaHOBMEHWA
OOCTOBEPHEIX  Pa3anUuyuMii  Mexay yKasaHHbIMU
pacnpefeneHnaMn  fenalT  3akideHre o
COCTOSBLUEMCH  3HEProMHOPMALMOHHOM
Bo3aelicTBuM  TecTUpyemoro  ofbekta  Ha
SMEeKTPOHHEIA reHepaTop CchyYalHeIX  dncen.
HepoctaTkom cnocoba fABnseTcs 3aTpara
Bonbluoro KonuuecTea BpeMeHI Ha
pernctTpaunio 1 obpaboTtky matepmana (Gonee
OBYX Hedenk). HegocTaTKOM  yCTpeoKHcTBa
ABMSASTCA €ro HW3kaa YyBCTBMTENBHOCTh K
3HEPrOUHMOPMALMOHHEIM BO3OSUCTBUAM, YTO
TpebyeT  npoBedeHWs  COTEH  ThicsM
3KCNEPUMEHTOB AN BLIAIBMEHWA AOCTOBEPHbIX
OTNMYNIA KOHTPONA W onblTa.

WMagecTeH cnocob perucTpalmm
SHEeProMHOPMALMOHHOIO  BO3ASHCTBUA  Ha
TecTUpyeMbld oObeKkT [2], aaknwdalWwMica B
TOM, 4TO Ha MeTannM4eckol nnowagke
ocyLlecTBNsAoT aHeprovHdopmMauUcHHOS
BO3JeMCTBUA  TecTUpyemoro obbekra Ha
BELLECTBO-HOCUTENDb WMHOPMaL WA,
Haxoslleecs B XUAKOW chase B MeTaNMUUecKoM
cocyae, 3aTteM BELIEeCTBO-HOCUTEMb
NHpopMaL K noagepratot BO3ASHCTBUIO
WHPpAKpacHOrC  WAnyyeHWs, B  CNeKTpe
MOMMOLWEHWA PErvcCTPUPYIOT XapaKTepHy Ana
BellecTBa-HocUTeNsa  WHOPMaLMK  NONocy
NOrNoWeHWa, ONpedensalT  CRekTpanbHbIA
napameTp MNOMoChl MOTMOLEeHWs AN KaxAoro
3HaYeHWA TemnepaTypbl, WaMepsieMor ¢
MPCU3BCMbHEIM  WHTEPBANOM B Avanal3oHe

CYLLIECTBOBAHNA HKWAKORA chasbl
BeLIecTBa-HOCUTENA  WHopMauMKM, W npu
OTKMNOHEHWK Nony4YeHHo TEMNepaTypHO

3aBUCMMOGTA OT MOHOTOHHOW YCTaHaBNMBaOT
HanMuyue 3HeproMHMOPMAaLUOHHOTS
Bo3gelicTeuMA.  HepocTaTkamu  M3BECTHOIO
cnocoba ABNSAIOTCA HEBO3MOXKHOGTL MPAMOro
BbISBMEHWS  SHEPrOWMHGOPMALWMOHHOO
Bo3gelicTeusa  TecTupyemoro ofbekta  Ha
BELLeCTBO-HOCUTENb  UHGOPMaLImK,
HEBOZMOXKHOCTb PerucTpauumn
SHEPTrOMHOPMALMOHHOIO  BO3AEWCTBUS  Ha
TBEpAblE CYXMe HepacTBOPUMLbIE B KUOKOCTSX
HOCWTENW MHhopMaLMK, TRYACEMKOCTE criocoba
M ONUTENBHOCTE MpoUeayphl ero peanuvsauqn.
310 obyCnoBneHo MCNONE3CBAHUEM
CMEKTPalbHOTO aHanusa W, GlNefAoBaTelbHO,
HeOBXOOUMOCTEID  U3MeHsHWs  Temnepartypel
BELLECTBA-HOCUTENA UHCDOPMAaL MW B AWANA30HE
TEMNepaTyp CYLLECTBOBAHWUSA ero XUIAKOW a3kl
o K nocne OCYLLECTBNEHUSA
SHEPrOMHDOPMALMOHHOTO  BO3ASHCTBKUA W
npoBeaeHNS CMEKTPANEHOrO  aHanqsa
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BelllecTBa-HoCcUTENs MHOPMAaLMK NMPY KaxaoM
3HaveHn TemMnepaTtypbl.
3BecTHO yCTpoicTBO And  pervctpauyu

SHEeProMHoOPMaLMOHHOIo BO3aelcTBNA
TecTUpyeMoro obbekra Ha BELWEeCTBO-HOCKTENb,
BKIKOUaOWee cnekTpometp (2). HepocTtaTkom
3as1BNIEHHOrO YCTPOACTBA ABNAETCA TO, YTO OHO
He  perucTpupyeT  SHeproUHOpMaLMoOHHCE
BO37glcTBUE Ha cyxve TBEpAble
HepacTBOPUMbIE B KWAKOCTAX UMK He UMEeloWWe
KUOKOA hazbl NpW KOMHATHOR Temnepartype

BELIECTBA-HOCUTENN nHhopMaLK, He
NO3BONAET HEMNOCPELCTBEHHO PEerMcTpUpOBaTh
3HEProMHOPMALMOHHOE  BO3ASACTBME  Ha

BelLLeCTBO-HOCUTENE  WHCpOPMALMK, a TOMbKO
perucTpupyetr M3MeHeHWe ero CBOWCTB Mpu
HarpeBaHnw.

3afadeld, Ha pelleHre KOTOPOR HanpasneHo
naobpeTeHne, fABNASTCA OCYLUECTBNEHWe
NPAMOA  CUEHKA  3HEProMH(OPMAaLWOHHOTO
BO3JeHCTBUA  TecTUpyemoro o©bbekra Ha
BELLECTBO-HOCUTENb MHAOPMAaLNA,
ofecneyeHne BO3MOXHOCTM  MCMOMNb30BaAHWUA
BellecTB-HOCUTENEA B TBepaoR dale 0Be3
M3MEHEHWA WX COCTOSHWA WNW  WHOMO
BO3JEWCTBMA HA HWX, CBA3AHHOMO C
HEeobXOANMOCTLIO  PerncTpaL
SHEPTOMH(OPMALIMOHHOIO BO3JehCTBMA,
CHUWXeHWe TpyaoeMKOCTH cnocoba.

PelueHne NocTaBneHHoN 3aga4v
AOCTHUraeTCA TeM, HTO!
1B YCTPOWCTBO perncTpaumm

SHEProMHGOPMAaLIMOHHOTO BO3JeilcTBMA
COAEPKWUT  MOCNefoBaTENbHO  COEAWHEHHbIE
JeTekTop  cWrHana, ©Onok  ycuneHus W
npeobpascBaHWA  CWrHana,  YCTPOWCTBO
ransBaHWYeCKor passaskk, 6nok obpaboTkm
cUrHana; AeTekTop CWrHana BeIMonHeH B BuAe
qeTbipex MOHOKPUCTaNNoB KpeMHMS,
pasMeLleHHBIX Ha obLei noanoxke,
NOAKMKOYEHHOR K UCTOYHUKY NNTaHWS; KeKObIA W3
MOHOKPUCTAMMOB  KPEMHWS  COSOMHEH MO
OTAeNEHOMY KaHarny cO CBOWMM BXodoMm 6noka
yourneHwa 1 npeobpasoBaHua  curHana,
nocneaHWiA BKMOYAeT OTAEMLHO ANA KaAoro
KaHana nocneaoBarensHo COeWHEHHEIH
WHCTPYMEHTANbHLIA — YCUNUTENL,  YCUNWTe b
oblero HasHaueHWa, NONOCCBOW OUNLTP,
ofbLWWiA AN9 BCEX KaHANOB MUKPOKOHTPONIep co
BCTPOEHHBIM aHanoro-UrMdpoBbIM
npeobpasoBarteneM, BXOL, KOTOPOro COeAUHEH ¢
NONOCoOBLEIMK (PUNLTPAMU, a BLIXOS, - CO BXOACM
YCTpOWCTBA rancBaHWYECKOW pas3BA3kM, Bce
anemeHThLl Bnoka ycuneHus KU npecbpascBaHus
curHana coefMHeHsl ¢ Gnokom crabunuaauu
HaNpPsXXeHWsa, NOAKMHYEHHBIM K WUCTOMHUKY
MUTaHWA, BLIXOL YCTPOWCTBA ranbBaHUYECKOH
pasBA3KM CcoefMHeH co Bxogom  Groka
obpaboTk  curHana,  BKkOwYawwum  Bnok
HaKONMeHWA W COXPaHeHWs JAaHHbIX W Bnok
mMaTemaTnveckod oGpaboTkn AaHHbIX;

2) npy peanuvaauumn crnocoba pervctpaumnm
SHEProMHMOPMaLMOHHOTC  BO3AelcTBUS  Ha
TECTMPYEMBIA O0BbeKT B KaqecTBe
BellecTBa-HocUTeNns MHAOPMaLMK MCNone3yIoT
KpeMHWiA nnu ero coeJMHEeHWNS,
BEeLLEeCTBO-HOCUTENb nHbopmaLum Ao
SHEPrOMHGOPMALIMOHHOTO BO3JeHCTBMA
NOMELLaloT He MeHee, Yem Ha 24 vaca BHYTpb
TOPU3OHTAINEHO pPacnonoXeHHoro nonoro
LWNUHAPA, BBIMNOMHEHHOTO W3  alloMWHUEBOTO
cnnasa, OCYLLECTBNAT
3HeprouHhopMauMoHHOe BO3AENCTBNE
TECTUpYyeMoro obbekTa Ha BelLeCcTBO-HOCUTENb,
pasMeLlaloT BelecTBO-HOCUTENb Ha PaccTOAHWN
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He ©Oomee 3 MM OT peTektopa curHana
3afBMEHHOr0  YCTpoicTRa, Ao W nocne
SHEeProMHopMaLMOHHOIo BO34eHCTBUA
PErvcTpUpPYIOT MO KawdOMYy W3  KaHamnoB
JeTeKTopa curHana B TeueHWe He MeHee 1 MKH
OVMHAMUKY MEePeMEeHHOro  HanpsikeHus, c
MOMOLLEID  KOMMBIOTEPHOW  MporpaMMel  TMNa
"HEeRpPCOHHEIE CeTH" pacno3HalT Hanuive Wunu
OTCYTCTBUE SHEProMH(OPMALUOHHOIO
BO3OENCTBUA

OnucaHWe cyLHOCTH naobpeTeHns

Cxema YCTPOWCTBA [N  BbIABMNEHWA
3HEeProMHMopMaLUOHHOIo BO3OeHCTBUSA
TECTUpPyeMoro ofbeKkTa Ha BellecTBO-HOCUTENb
WHpopMaL npegctaeneHa Ha  dwmr.1.
YCTPOHGTBO COOepXUT nocnegoBaTensHo
coefMHeHHble fAeTektop curHana 1, 6nok
yocuneHua W npeobpazoBaHUsl curHana 2,
YCTPOWCTBO ranbBaHWYECcKOHW pa3eaA3kn 3, Brnok
obpaboTkm curHana 4. [etekrop curHana 1
BLIMONHEH B BWUAe YeThipeX MOHOKPUCTAIMMoB
KpemHWA, pasaMelleHHbIX Ha oBWed NoanoxXKe,
I'IO,EI,KJ'IK)HEHHOI‘ﬁ K UCTOYMHUWKY NMWTaHWA, Ka)K,CI,bII?I n3
MOHOKPWCTANMOB  KPeMHWS  coedMHeH no
OTAEMBHOMY KaHanmy CO CBOWMM BXOAoM Gnoka
ycuneHusa W npeobpazoBaHusl curHana 2.
MocnedHWA BKMKOYAST OTAEMBHC ANA Kawgoro
KaHana nocneaosaTensHo COenMHEHHbIA
WHCTPYMEHTaNbHEIA younutens 5, younurenbs
obuero HasHadYeHWsa 6, NONOCCBOW PUnLTP 7,
oBWWMA ana Bcex KaHanoB MWMKPOKOHTponnep 8
co BCTPOEHHLIM aHanoro-LupoBLIM
npeobpasceaTenem 9, BXCA KOTOPOrO CoefuHEH
C NOMNOCOBBIMW dUMbTpaMK 7, a BbIXCA CO
BXOOOM YCTPOWCTBA ranbBaHWYECKOW PasBaaku
3. Bce snemeHThl 6Bnoka ycuneHua M
Npeobpas3cBaHMsA CWUrHanma 2 coeguHeHbl C
Bnokom cTabunuaauun HanpaxeHua 10,
NOAKTHOYEHHBIM K UCTOMHWKY MUTaHWA, BbIXOA
YCTPOWCTBA ranbBaHWYECKOA pasBAskKM 3
coefdWHeH co Bxogom Brnoka obpaboTki curHana
4,  Brmovawowum  Bnok  HakonneHua  u
coxpaHeHus gaHHbIX 11 1 Bnok maTtemaTu4eckon
obpaboTkM aHHbIX 12.

BapuaHT KCHKPETHOro
YCTpORACTBA

B kavectBe pfeTektopa curHana 1 B
YCTROWCTBE MoxeT  ObITb UCMNonb3oBaH
4-x-kaHanbHbIA  ONepauUoHHLIR  younuTens,
npeAcTasnawolnin coboin mukpocxemy LM324N.
Kaxablh U3 KaHanoB MUKpOCXeMbl - AeTekTopa
curHana noaKnoYaeTca nocpencTBoOM
coeqMHUTENLHOTO Kabens ¢ pa3beMOoM KO BXOIy
COOTBETCTBYWOLWEro KaHana 6noka ycuneHus u
npeobpasceaHua curHana 2. B kadectee 6rnoka
obpaboTkn curHana 4 Moxet ObiTb UCNOoNB30BaH
nepcoHaneHbIA KOMNBHOTED. YCTPCOACTBO
ranbBaHWYECKCH pasBA3kM 3 NOAKMOYEeHC K
nepcoHansHoOMY KOMMbOTERY 4 {6noky
06paboTkM  curHana) depea  CcTaHOapTHGIA
nocrnejoBatensHeld  nopT.  WMononesyemele B
YCTPORCTBE NONOCOBbLIE PUNLTPLI 7 BEIGENAKOT
YacToTbl B guanasoHe 10-350 Iy,

Cnocob paboTbl yecTpoicTBa

CobcTBeHHbIE LWYMEl AeTekTopa curHana 1
0 W nocne pasMeleHUs paaoM C  HUM
BellecTBa-HocuTens WHdopMayun, B Buae
nepeMeHHOro HanpskeHWs, U3MepsaeMoro B
MWUKpOBOMNbTax, NOCTYyNakwT No YeTbipemMm KaHanam
Ha Bxofbl 6rnoka ycuneHwa W npeobpaaosaHWs
CUrHana 2, rag ¢ NOMOLBI0 WHCTPYMEHTaNEHOro
yocunutens 5  npoucxoout  nodaBneHue
HaBedeHHbLIX  BMNeKTPOBLITOBLIMKA  CEeTAMU
CUHA3HBIX MNOMEX, YCWNeHWe CcurHanoB ¢
NOMOLLED younuTena oblero HasHadeHwsa 6,
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hUnsTpauua cUrHanoB ¢ NOMOLLBH MOMOCOBLIX
dunbTpoB 7, Belgensawwux guanazoHn 10-350 Mu.
Hanee cUrHanol NoCTYNaKwT Ha
COOTBETCTBYIOLINE BXOAblI MWKPOKOHTpOMNepa 8,
rae c NOMOLLBID BCTPOEHHOrD ALM
ocyllecTendetca npeobpasoBaHve curHana B8
uudpposoi kog. C Beixoga ALM oumdbpoBaHHele
JaHHble  nojalwTcA  JYepe3  YCTPORCTBO
ransBaHWYEeCKOR pasBA3kM 3 Ha cTaHOapTHLIA
nocrnegoarensHblA nopt nepcoHansHero
KoMnetoTepa (6noka obpaboTkK curHana 4). C
NOMOLLBK Mporpammel TUNa “"HEAPOHHbIE CeTM”
(NeuroSolution) B peanbHom macwTabe BpemMeHM
3a 1 MWH perncTpupyroTea U obpabaTsiBaroTca
15000 wnaMepeHWiA NoO KaKOOMY W3 KaHanoe
JeTeKTopa CUrHana, pacnoaHaseTcs Hannyue unu
OTCYTCTBUE SHEPronHPOPMAaLMOHHOMO
BO3delcTBMA  TecTMpyemoro obbekra Ha
BellecTBO-HOCUTENE WMHOPMaLMK, BbIBOOUTCH

HAa sKkpaH Aucnnes  COOTBEeTCTByoLee
3aKnioYeHne.
OnucaHne crnocoba pervcTpaumnm

SHEPTOMHMOPMALMOHHOIO  BO3ASACTBMA  Ha
TeCTUPYEMbIA OBBLEKT

CornacHo 3afBneHHOMY crnocoby nomellawT
BellecTBa-HOCUTENb WHhopmMaL MM no
SHEeProMHMpOPMALMOHHONC  BO3OSHCTBMA B
TOPMU30OHTAnNLHO pPacnoNoXeHHY nomnyw
OTKPBITYIO LUNMHAPWUHECKYIO Kamepy,
BbINOMHEHHYK M3 anioMUHUMEBOrO Crinaea He
MeHee, YeM Ha 24 4aca, 3aTem OCYLLeCTBNAHT
3HEepProMHMopPMaLNoHHOe BO34EACTBMe
TecTupyemMoro obbekta Ha BelleCTBO-HOCUMTENb
WHpopmaL MK, nocne  4ero  pasmelaroT
nocnegHWd Ha pacctofHuK He Gonee 3 MM OT
JeTekTopa CcurHana 3afBMeHHOro yCTpOorCcTea,
4o " nocne SHEeProMHPopMaLMOHHOTO
BO3ASHACTBMA PErMCTPURYIOT NO  KaKAoMy W3
KaHanoB [JeTeKktopa CurHana B TeueHWe He
MeHee 1 MWH  OWHAMWKY  NepemeHHoro
HanpsKeHWsl, ¢ MNOMOLWBID KOMNLIOTEPHOMR
nporpaMmel T1na "HelpoHHble ceTk" pacnosHatoT
Hanuuve WK OTCYTCTBUE
SHEProMHMpOPMaLMOHHONC  BO3OSACTBKMA, B
KaJvecTBe BellecTBa-HoCcUTENd WHopMaL UL
MCMonNb3yIT KPeMHUA WNK ero coeduHeHus.

BapuaHT KOHKPeTHOro WCMonHeHWsa cnocoba

B sagengemom cnocobe B kadecTee
BellecTBa-HOCUTENHA WHOPMALMUM MOXET BbiTh
WCNOMB30BaH aMOpPHBIA NOPOLLOK  OBYOKACHK
kKpemHua - Aerosil  dupmel  Okopharm
Forschungs-u. Entwicklungs-GmbH, AscTpus.

Cnoco6  OCYLWEeCTBMAAKT  crnedyowum
obpaaom.

1. FepMeTU4HO  3akpbiTylo  Npobupky
OnneHpopda obbemom 1 Mn G aMopdHbIM
NMOPOLUKOM [OBYOKWCK KPeMHWs - BelecTBO
Aerosil 380 dwmpmbl Okopharm Forschungs-u.
Entwicklungs-GmbH. ABcTpra nomewaot Ha 24
Yaca B MOPU3OHTAMBHO PACMONOMKEHHYID NONylo
OTKPBITYIO  UWIMHAPDWYECKYID  KaMepy — 13
antoMWHWEBOrC Cnnaea.

2. OHepronHhopmMalmMoHHoe Bo3deAcTBUE
TecTMpyeMoro ofbekra Ha BeLLleCTBO-HOCUTENb
WHOPMAaLMKM  OCYLLECTBAAKT G MOMOLLLIO
YCTPOWCTBA,  3alMWEHHOTO  MareHToM  Ha
n3obpeTeHne PO 216349,

3. Tpobupky ¢ BellecTBOM-HOCUTENEeM
WHpopmalmm (Aerosil) nomeLLaroT Ha
pacctosHUM He 6Gonee 3 MM OT JdeTeKtopa
CUrHana 3agBfeHHoro YCcTpolcTea.

4. C nomowbK 3afBnNeHHOro YCTPOWCTBA
PEruCTPUEYIOT N0 YeThIpeM  KaHarnaM B
ananasoHe 4actoT 10-350 U CcODCTBEHHbIE
Wymbl  getektopa  curHana  (nepemeHHoe
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HanpsKeHne B MKB), BO3HUKaOWMe nog
BMMSHWEM BELLECTBA-HOCKMTENS UHMDOPMaUUK 40
W NOCNe SHepProuHpopMaUNOHHOMO BO3aeHCTBUA
Ha Hero TecTvpyemoro obbekra. 3a 1 MUHyTY
npomaeogutca 60 000 MamepeHWA no YeTbipem
kaHanam. [laHHble 3aNUCLIBAOTCH B KOMMNLOTEPE
B hain. Mpouyecc 3anncK 1 obpaboTk cCUrHanoB
NpPOM3BOONTCH ABTOMATWYECKA B TedyeHue 60
MUHYT {(LUMKNaMK, BKOYAKOWKMMKA 1 MUH 3anncu,
5 MUH matematuyeckor obpaboTtkm, utoro 10
LKMOB).

5. C NOMOLbK KOMMLHTEPHOR Nporpammsl
NeurcSolution 4.0 (NeuroDimension Inc. USA)
pacno3HakT Hanu4ve nunu OTCYTCTBUE
3HEepProMHMOPMAaLMOHHOTO BO34EACTBUSA.

Mpouedypa pacno3HaBaHWA  YKaA3aHHOW
nporpaMMoi  Hanmuyns  WNW - OTCYTCTBUWA
3HEepProMHMhopMaLMOHHOro BO3AENCTBIA
BKINKOYAET Criefyrolne sTanb:

1. opMUpOBaHKE B KOMMLKOTEPE WCXOLHOIo
Habopa MaTeMaTUHecKMX NPU3HAKoB - AUHAMUKA
abCconoTHEIX 3HaYeHUA nepemMeHHoro
HaNPMmKEHWA, PEerucTpUpyeMbIX OeTeKTopoM
curHana 3aseMneHHoro YCTPOWCTBA MO KAXOOMY
W3  YeTblpex KaHanoe B NPUCYTCTBUK
BellecTBa-HOCUTENA MHOPMaLUK C HaNUYMem
WNKM  CTCYTCTBMEM  3HEepronHdgopmalUCeHHOro
BO3AEWCTBMUA.

2. lMNporpamma Ha OCHOBRe MexoaHoro Habopa
NpPMU3HaKoB chopmupyeT OONONMHUTENBHEIE
MaTemaTudeckne NpusHakn.  Koppenagus
3HAYEHUHA nepeMeHHOro HanpsxeHua Mexay
kaHanamu (Bce KomBuHauuW nap kaHanoes 1-2,
1-3, 14, 2-3, 24, 3-4), aucnepcusd
YKa3aHHLIX  KOppenauud,  acuMMmeTpus
yKasaHHbIX Koppenauwid u 1. 4. Konudectso
BHOBb  CDOPMMPOBEHHLEIX  JOMOSMHWTENBHBIX
NPM3HaKoB MOXHO BapbMpoBaTh B LMPOKMUX
npegenax, Hanpumep, ot 20 oo 200.

3. Oneparop CTPOUT ¢ NOMOLLLIO NPOrpamMmMel
MOoAene  HEeWpPOHHOW ceTu. [lonydeHHas
HelpoHHas ceTb 0ByqaeTcHd pacno3aHaeartb Ha
OCHOBe cchopMUpOBaAHHCIO Habopa npuaHaKos
nodyo napy ncenegyemelx obpaalos,
HanpuMep pacnosHaeaTe “BeLWECTBO-HOCUTENbL
Bes WMHhopMaumm” (KoHTpOML) 4
"BellecTBO-HOCUTENE ¢ WHopmalMer" (onbiT),
nepeHeceHHoO! ¢ TecTUpyemoto obrekta. B xoae
"obyyeHUa" 3afaeTtcd 3apaHee roToBbIA OTBET!
eCcTb WKW HeT  SHeproMHopMaLnoHHOE
BO3delcTBHe Ha BELWECTBO-HOCUTENb
WHpopMaLMKM. Ha 3ToM OCHOBaHWW nporpamma
BbibupaeTr w3  cdopmupoBaHHore  Hatopa
NPM3HaKoB Haubeornee 3HaYMMEIE, XapaKTepHsle
ONA KOHTPONA W OnbiTa W NO3BoOnawWMe C
BbICOKOW CTEMNEHbK BEPOATHOCTU CTNINYUTE OMbIT
" KOHTpOnb. Peaynetatel  0oBydeHUs
3anucbiBaoTCAa B NamMATb KOMNbOTepa ("apxue").

4. [lpM npedbsaBneHUM B NOCNEnyowem
BelllecTBa-HOCUTENA MHpopmMaL K Bea ykasaHua
O  HanmvduM  WNKM OTCYTCTBMM  HA  Hero
3HEPrOMHMOPMALMOHHONO  BO3JSWCTBUA  CO
CTOPOHLI TECTUPYEMOro obbekTa nporpaMmMa Ha

OCHOBAHWK npoBeAeHHOro aHanuaa "
COonocTaBNeHns ¢ apxueom"  genaet
3aKnodeHe 0 COCTOABLLIEMCH

3HEPrOMH(OPMALMOHHOM BO34EACTBMN o
YKasaHnem BepOATHOCTK 3TOro cobbITHSA.

5. ApX1BbI MOTYT NOCTOAHHO NOMOMHATECH U
Mcnone3oBateLCa B JanbHedlem  ans
pacnoaHaRaHWa HanWyug WK OTCYTCTBKUA
3HEPTOWHMOPMAaLIMOHHOIO BO3AEWCTBMA
TecTupyeMero obbexkra Ha BellecTBO-HOCUTENb
WHhopMaLmK.

B xope otpaboTtku cnocofa ycTaHOBMEHO,
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4uTo,  ecnu  npu  "obydeHun"  nporpammbl
npoeefeHo He MeHblwe 10 aKcnepUMeHToB no
SHEProMHMOPMALMOHHOMY  BO3LEWCTBUMIO  Ha
BELLEeCTBO-HOCUTENE WMHpopMaUWK, nporpaMma
dopMupyeT Habop 3HaYUMLIX MaTeMaTHUYeCKUX
NPU3HAKOB, [ACCTaTOMHBIX  ONA  HAOEKHOro
pPacno3HaBaHWs HamMuna WKW OTCYTCTBMA
SHEPrOMHGOPMALIMOHHOTO BO3JeHCTBUA.
PacnosHaBaHne  HOGUT  BEpPOATHOCTHBIRA
xapaktep. pu 3TOM  CyMMUpyeTcs  dMcno
OTBETOB NpOorpaMMbl B MNONb3Y HanM4ua Wnu
OTCYTCTBKA 3HEProMHOpMaLMOHHOMO
BO3AENCTBUS W NPK YacToTe OAHOIo U3

oTeeToB =06 fenaetcq  OKOHYaTEMNbLHOE
3aknodeHWe B Nonb3y AadHoro oTteeTa. [lpu
YBENUYEHUU Yucna obyyaloWmx aKkCcnepuMeHToB
Kputepuid =0,6 MOXET U3MEHATECA B CTOPOHY
yBenuyeHns. OpyruM cnocobom noBbIlLEHWS
pes3ynsTatMBHOCTK "oBydeHna" nporpaMmbl Ha
pacnoaHaBaHWe ABNAeTcs yBenuuieHWe BpeMeHn
perucTpauuy  3HeproMHMOPMAaLMOHHOTO
BO3AelcTBMA Gonee 1 MUH.

[Mpouecc "obydeHns" Ha pacno3HaBaHWe He
aAnaeTca ofaaaTenbHBIM aTanoM peanuaauin
cnocofa, T.K nocne 3aeseplieHus "obyueHuns"
pe3yneTarsl 3anucLIBaTCH B KOMNLIOTEP, MOTYT
HeorpaHNYeHHO TUpaXMpoBaTLCA "
MCMOMb30BaTECA  TPETBUMW  NMLAMW  NPK
peanuaaunid 3aneneHHoro cnocoba.

MepeveHs UIyp dYepTeed W MHbIX
martepuancs

$ur. 1. Cxema yCTpoOACTBa ANA BLIABNEHMA
SHEPTrOMHGOPMAaLMOHHOIO BO3elcTBMA
TEeCTUpyeMoro obbekTa Ha BellecTBO-HOCUTENb

WHbopMaL M.

$ur. 2. 3aBucumocTb  owmnbkn  (MSE)
pacno3HaBaHWa  3HeprouHMopMaLMoHHOro
BO3aelcTBUA NMUXTOBOTO mMacna or

ANATENbHOCT A 06yqum9.

$ur. 3. 3aBucUMOCTb  owKbkn  (MSE)
pacno3HaBaHUs  3HEepProMHgopMaLoHHOMO
BO3JeHCTBUA CNUPTOBOIO pacTBopa poaMonkl
PO20BOR OT ANWTENLHOCTK OBYYeHUs.

$ur. 4. 3aBucumocTb  owmnbkn  (MSE)
pacnoaHaBaHWs  3HEepPronHgpopMaLMOHHOTO
BO3JEACTBUA  SMNEKTPOHHOTO  YCTPORCTBA
(paboTatowmii MOHWTOP nepcoHansHoro
KOMMblOTEPA) OT ANMTENbHOCTU ODy4YeHNs.

Mpnmep 1. Peructpauna
SHEProMHMOPMaLMOHHOTO BO3JeHcTBMA

MAXTOBOTO Macna Ha  BelecTBO-HOCUTENb
WHpopmaLmm

BellecTBo-HOCUTENE WHOPMAL MK
pacnonarany Ha paccTOAHWK 3 MM OT JeTeKkTopa
curHana sasBneHHoro ycTpoicTea. Peructpauuto
curHana no KaxgoMmy W3 KaHanoB JdeTeKropa
OCYLWECTBNANN B TedeHWe 1 MUH.

Ho Havana perucTpavmn
SHEPTOMHGOPMALMOHHOTO BO3eHcTBMA
NPOBOAMNOCH obyqeHune KOMMEHTEPHOM
nporpammel "HeRpoHHas cetk" Ha

pacnoaHaBaHWe ABYX NPoOUPOK ¢ ABYCKACHKD
KpeMHWSi, ©AHa W3 KOTOpLIX MNOABEprHyTa
SHEeProMH(OPMALUOHHOMY  BO3ZSHCTBUK  ©
WCMOMbL30BaHWeM MUXTOBOro Macna, Apyras - HeT
(koHTpOonbHaAgA), OcylWecTBNeHne npouecca
oby4eHUs NporpaMMel pacno3aHaBaHWK CNUcaHo
Bblle. WcnonbaceaHa Moaens “HelpoHHoK
cetn". General Forward Feedback. Kak BugHO
W3 NpUBeaeHHOrO rpachmka (dour.2), Yem gonblle
obyqaeTcd HeWpoHHas ceTb (training), Tem
MeHblLe ypoBeHb OWWOKW pacnozHasaHma MSE.
Mocrne ‘"oByueHua" Ha pacnosHaBaHWe

NpeabABMANACE KOHTPOMEHAA W ONbITHAas
npobupkk 623 YKazaHWs © HamuyiuKd UK
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OTCYTCTBUU SHEProMHPOPMAaLNOHHOMO
BO3OENCTBUSA.

Weneitanne 1. McnbiToiBanacs KOHTRONbHaAA
npobvpka C [BYOKWCBbIO KpeMHMs - Ges
3HEepProuHopMaUMoHHOre BoO3aelcTeMA (Gea
nHpopmaummn). MocrasneHo 10 onNbITOB ¢ OQHOR
M TOW e nNpobupkoA ©e3 WHopMaL K.
MHTepBan mMexgy onsitamn 6 MWHYT. B Tpex
onbiTax "HelpoHHaa ceTk" pacnosHana npobupky
KaK HecyLLylo MHopmMaUuio, a B 7 cnydasx (T. e.
yacTeta gaHHoro oteeta = 0,7) "HeRpoHHasd
ceTb" pacnosHana npobupKy Kak KOHTPOMbHYHO -
Bes nHdopmauyun. CaenaHo obllee saknioveHHe
O TOM, YTO BELECTBO-HOCUTENL MHCOPMAaLUK He
nogsepranoch 3HEProMH(OopMaLnOHHOMY
BO3OENCTBUID.

Menbitanne 2. TecTupoBaHMe 0OOYYeHHOR
"HeRpCoHHOW ceTh" Ha NpedMeT pacnosHaBaHUA
NPOOUPKK C ABYOKUCHIO KPEMHUSA, NOLABEPrHYTYIO
SHEPIrOMHMOPMALMOHHOMY  BO3JEHCTBMIO  C
Wnecnornb3oBaHremMm NMUXTOBOIO mMacha.

[MocTtaBneHo 10 ONbITOB ¢ OAHOW W TOW XKe
NPOBMPKOR, KOTOPYK 00 W3MepeHniA Ha npubope
nogseprani  3HeproMHHopMaLoHHOMY
BO3ASWCTBMID OT NWXToBOro Macna. Bo scex 10
onbiTax "HeApoHHasA ceTb” pacno3Hana Hanudme
3HEeProMHMOPMAaLMOHHOTe BO3AEHCTBA.

Mpumep 2. Pernctpauung
SHEpProMHQOPMAaLMOHHOIO BO3/ehcTBKA
CMWPTOBOTC HAcTOA POAWONLI  PO3OBOA  Ha
BeLecTBO-HOCUTENb WHGOopMaL UM

do Havana perucTpavmm
SHEProMHGOPMAaLMOHHOIO BO3feicTBYA
npoBoaunocs obydveHne HeApoHHOW ceTu Ha
pacnoaHaBaHWe [BYX NPOOUPOK € KpeMHUeM,
ofHa M3 KkoTOpblX  ObMa  noaBeprHyTa
SHEepProMHM@OPMaLUMOHHOMY  BO3AESWCTBMIO  OT
CMWPTOBOIC HAcTOs POAMONLl PO3CBOR, Apyras -
KOHTpOnbHas. Tun mModeny "HeApoHHOR ceTh'
General Forward Feedback. Kaxk nokasaHo Ha
rpacpuke  (chur.3), uyem Jonblle obydaeTca
"HeWlpoHHaa ceTb" (training), Tem MeHblle
YPOBeHb OLMOKM pacnozHaBaHus.

[poeegeHo TeCTUpOBaHNE oBy4YeHHCR
"HelpoHHOW ceTh" Ha NpedMeT pacno3HaBaHUA
NpoOUpKKM ¢ KpeMHWeM, KoTopas Obina
o6paboTaHa aHepProMHoPMaLMOHHBIM NOTOKOM
OT BellecTBa "CNUPTCBOW HACTOW pOOMONE
pozoBor". MNocTaeneHo 10 oNbITOB ¢ O4HOWR M TOR
e npobWpKOoR, KOTOpYK 0O W3MepeHUd Ha
nprwbope nogseprany 3HeproMHgpopMaLNoHHOMY
BO3ASACTBUIO C MOMOLLEK BellecTBa "CnpTOBOR
HAcTOW poawonsl po3oBoin”. B 7 onbitax ua 10
HEeMpOHHaa ceTb MpaBUMILHO  pPAacno3Hana
Hanu4ve 3JHeprouHgopMaLUoHHOro

BO3JENCTBKSA.

Mpumep 3. Peructpauus
SHEeProMHOPMAaLIMOHHOIO  BO3ASKCTBUA  Ha
BeLeCcTBO-HOCUTENb WHchopmMaLi oT
3MNEeKTPOHHOIO YCTPOACTRA {paboTarowmii
MOHWUTOP MNepCOHanbLHOrO KOMMbLIoTepa)

B KaJecTee WCTOUYHWKA

SHEProMHGOPMAaLMOHHOIO curHana obino
WCMOMb30BAHO  AMHaMuYeckoe  n3obpaxeHune
(BUASOCIOKET) NEUPCAHOTO npouecca,
[leMOHCTPUPYEMOE Ha MOHWTOpe KomnbloTepa. C
uensio  obydeHws  "HeWpoHHOW  ceTik'
pacnoaHaBaHWio npoeefeHo 10 aKcnepuUMeHTOB
C NpobUpKoR, copepxallei OBYOKNCH KPEMHMWS,
NOABEPIHYTYIO SHeprolHdopMaLMoOHHOMY

BO3JeACTBUIO. B KavecTBe KOHTpONA
ncnonb3aoBanack npoﬁmpKa G ABYOKWAGEID
KpeMHKA, He noapepryyTasn

3HEeProuMHMOPMAaUMOHHOMY BO34SHCTBUIO
{npoBedeHo TakKke 10 akcnepumeHToB). Mpaduk
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CHUXEHUSA OWWBKK pacnosHaBaHUA NpUBeLeH Ha
thur.4. Tun HeWpoHHOW ceTu. General Forward
Feedback. Kak BnaHo n3 rpachuka, qyem gonsiie
obyvaeTcd HeWpoHHas ceTb (training), Tem
MeHblle ypOoBeHb OWWOKKM pacrno3HaBaHWs.

Mocne "obyveHna" npoBeaeHa pernctpaynd
3HEeProMHMOPMaLMOHHOTO BO34EACTBUSA.

McneiTaHue 1. TpK UCnbITAHWK KOHTROMBHOR
npobupkK (6es 9HEepProMHopMaLMOHHOIo
BO3delicTBKnA) noctaeneHo 60 oneitoB. B 14
onbiTax "HeWpoOHHaa ceTe" pacno3Hana
KOHTPOMNbHYIO npobupky Kak HECYLLYIO
WHpopmMauuio, a B 46 cnyvasx HEHPOHHaA CeTb
pacnoaHana  KOHTPOMbHYK — NPoBUpKY  Kak
KOHTpOnbHyo - 6e3 WHdopmauuu. Yacrora
oTBeTa B none3y OTCYTCTBUSA
SHEeProMHMOopPMAaLUOHHOIO BO3AeHcTBUA
cocTaBuna tonee 0,7. CoenaHo aaknodeHwe ob
OTCYTCTBMM YKa3aHHOIo BO34SHCTBUA.

KMenbiTaHue 2. BLINONHEHo pacno3HasaHue
HOBOW nNpPoBWPKM C OBYOKACHID KpemHWs,
NOABEPrHYTOR 3HeproMHdopMaLUoHHOMY
BO3[EHCTBMKO C MNOMOLWbBK  AeMOHCTPaLMK
BUOSOU30BpaKeHns Ha MOHUTOpPE
nepcoHanbHoro komMneloTepa. "HeldpoHHas ceTb",
npedBapuTensHo obyyeHHas Ha pacno3HasaHWK
3TOro TMna SHepre-nHpopauoHHOro
BO3JEHCTBUA, NoKasana Crneyolnid pesynsrar:
4 cnyyasd - OTcyTcTBME BO3feicTBma, 6 -
Hanv4ve Bo3felcTBMS.

Takmm o6pasom, "HedpoHHas ceTs” B 6
cny4asx w3 10 Nokazana NpasWNbHbIA pesyneTar
npWv pacnoaHaBaHUW npobupKK, NOABEPrHyTOR
3HEProMHMOPMAaLMOHHOMY BO3AEHCTBHIO.
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Cbopmyna I/I306peTeH|/|F|:

1. YcTpoAcTRO  Ans perncTpauum
SHEeProMH(OPMALIMOHHOIO  BO3ASKCTBUA  Ha
TECTUPYEeMbIA OOBEKT, OTAMYalolWLeecs TeM, YTo
OHO BKMKOYAET nocnefoeaTernbHO COeOWHEHHbIE
JeTeKktop curHana, ©Onok  ycuneHws U
npeobpasoBaHUs curHana, YCTPOHCTBO
ransBaHUYecKOW pa3saAakd, ©&nok obpadboTku
CUrHana; npy STOM AeTeKTOp GUrHana BbINOMHEeH
B BUOe 4YeTbipeX MOHOKPUCTANNOB KpemHWs,
pasMeLleHHbBIX Ha obLweir NOANOXKKE,
I'IO,CI,KJ'IPD‘-JEHHOIZ K MCTOMHWKY MNMATaHWA, KaN(,D,bIVI n3
MOHOKPWUCTAMNMOB  KPEMHWA  coefMHeH no
OTAENBHOMY KaHany cO CBOMM BXOAoM 6noka
ycuneHua W npeobpasoBaHWsA  cUrHana;
nocnegHWiA BKNWYaeT OTOeNbHO ANA KaXOoro
KkaHana nocneaosaTensHo COEAVHEHHLIR
younutens, ofecneynBaowMiA  NogaBneHWe
HaBedeHHLIX  2MNeKTPOOLITOBEIMA  CETAMM
CUHDA3HbIX nomex, yeunutens  obulero
HasHaYeHna, NonocoBor unsTp, obwuiA ang
BCEX KaHamnoB MUKPOKOHTPOMNNER CO BCTPOSHHbIM
aHanoro-uudposbIM NpecbpasoBaTteneM, BXxog
KOTOPOro coefMHeH ¢ NONOCOBEIMU PUMLTPaMK,
a BbIXOO - c BXOA0M ycTpolicTea
ransBaHWUYECKOW pa3BA3KK, BCE 3NeMeHTHl Bnoka
youneHna U npeobpasoBaHMa  cUrHana
COeVHEHDI [ Bnokom cTabunmaaymm
HaNPHKEHWA, NOAKMOYEHHBIM K UCTOYHUKY
NATaHWA, BLIXOL YCTPOWCTBA ranbBaHWYECKOHR
pasBfA3kM coefMHeH GO Bxogom  Onoka
obpaboTkKM  curHana,  BKMwYawwum  6nok
HAKOMMEHUS W COXpaHeHWs AaHHbIX KU Bnok
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mMaTemaTnveckod oGpaboTku AaHHbIX.

2. Criocob pervcTpaunm
SHEProMHMOPMALMOHHOIC  BO3AelcTBUS  Ha
TECTMPYEMBIA OOBEKT, BKMOYAKOWNAA OUEHKY
BellecTBa-HOCUTEeNa MHdopMaUnK Ao W rnocne
SHEPTrOMHGOPMAaLMOHHOIO BO3JeACTBMA,
oTnuualolmidics  TeMm, 4YTC B kaudecTBe
BellecTBa-HoCUTENa MHopMaLMK MeNone3yLoT

KDEMHWIA nnm ero coeauHeHns,
BeLLeCTBO-HOCUTENE WHhOPMaLUK Jo
3HEeProMHOPMaLMOHHOIO BO3AeHCTBMA

NnoMellalnT He MeHee YeM Ha 24 4 BHYTPb
rOpU3cHTanbLHO pacrnonoXeHHoH nonow
OTKPLITOM LMMUHAPUHECKOH Kamepbl,
BEINONHEHHOW W3 CcrnaBa  anioMUHWS, BHe
YKA3aHHOA KaMepbl OCYLLECTBNAT NEPeHos
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SHEepProvHgopMaLUMoHHOro  BoageicTeua G
TECTUpyeMoro o6bekTa Ha BELLEeCTBO-HOCUTENb,
pasmMellarnT BelleCTBO-HOCUTEeNb Ha pacCTOAHWUK
He Oomee 3 MM OT p[eTektopa curHana
npednaraeMmoro ycTPOWCTBA, pPericTpupyloT no
KaXKAOMY M3 JeTblpex KaHanoB AeTeKktopa He
mMeHee 1 MWH  AWHAMWKYy  NepeMeHHoro
HanpsKeHWs, oTpaxalwwero cobcTBeHHbIe
LLYMbI, BO3HUKAKOLWMWE B ASTEKTOpe curHana nop
BMUSIHWEM BellecTBa-HOCUTeNs WHhopMaL MK Ao
W Nocne SHeproMHPOPMaLUOHHOTO BO3ASACTBUS
Ha Hero TecTupyemoro obbekta, C MOMOLbHo
KOMMBOTEPHOM nporpaMMbl Ha OCHOBE
"HEAPOHHLIX ceTer" pPacnoaHawT Hanuyue unv
OTCYTCTBUE 3HEProMH(OPMaLUOHHOIO
BO3OSNCTBUSA.
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