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BBenenune

OTa KHUIa COEPKUT KPaTKOe OMUCaHUe MpUOOpa MOJUTPOH
(m3ooOpetaterm A. W Craunkuii u B. H. JKyk, 1956 r.), skcre-
PUMEHTOB C TIOIMTPOHOM, OMHCAHUE IPYTHX YCTPOWCTB MOA00-
HOT'O HarpaB/IeHH s, IEMOHCTPUPYIOIUX 3(P(PEKThl BIUSHUS CO-
3HaHMA Y€JI0BEKA Ha TEXHUKY, U3JI0KEHNE (PHIIOCODUH, UIEOTIO-
TMU ¥ IPUHIMAIIOB paOOTHI 3THX TEXHUYECKUX YCTPOUCTB. B KHU-
re YIOMHHAETCsI OTMCaHNe CHCTeMbI «MeTaTpoH», pa3padoTaH-
HOM aBTOPOM, SIBJISIIOILIENCS Pa3BUTUEM YCTPOKMCTB 3TOTO KJlacca
B Teky1ee Bpems. Cucrema «MeTaTpoH» — 3TO ONTUYECKOE TeX-
HUYECKOE YCTPOMCTBO, MPUILEIIEE HA CMEHY JIEKTPOBAKYyM-
HOMY MPHOOPY MONTUTPOH, KOTOPHIA BBITyCKAJICS cepuitHo ¢ 70-
X IT. IPOILIOro BeKa, MPUMEHSJICS B IIMPOKOM CIIEKTpe 3a/1a4
¥ TIPY 9TOM JIEMOHCTPUPOBAJ YHUKAJIbHBIE (DEHOMEHHI.

Cucrema «MeTtaTpoH» (DAKTUUECKU SIBJISIETCS] PA3BUTUEM I10-
JMTPOHHBIX cUCTeM, KoTopele emE B 70—90-e rr. mpouuioro
Beka pazpadotanu u uccienopanu ¢usuku A. W. CraBurkuit
u A. H. HukutuH. ABTOp 3aHHMMaeTcsl pa3paOOTKOM OITHYe-
ckux ycrpoicts ¢ 2006 r. 1o pyKOBOACTBOM HayYHOIO PyKOBO-
mutenss Hukuruaa AnpOepra Hukonmaesuya, akanemuika PAEH,
I.T.H., Jaypeara ['ocynapctBenHou npemun Poccuiickont dene-
paumu 2002 r. B oOnacty Hayku ¥ TexHUKU. A. H. Hukutus (po.
1936 r.) — poccuiickuil YYEHBII B 00JIACTH PAKETHO-KOCMHYE-
CKOM TEXHMKH, CIIELIMAIMCT 110 CUCTEMaM SHEProONUTAHUS U aB-



TOMAaTHKU KOCMHUYECKHX aIlapaToB, pOOOTOTEXHUKE U OMOHH-
K€, aBTOP MHOTOYMCIIEHHBIX M300PETEeHN, B KOTOPHIX TIOJIUTPOH
NPUMEHSUICSA J1s1 IPOTHO3MPOBAHM S 3€MJIETPSICEHU, OTIpeeie-
HUSI BEPOSITHOCTH U MApaMeTPOB 3eMJIETPSCEHHUsI, CHOCOOOB €ro
MIPeIOTBPAILIEHHU S, UCTIONIb30BAJICS B 00IACTU MEAUIIMHBI U OUO-
JIOTHH, 711 PACcTIO3HABaHUsI 00Pa30B, N300paKEeHUH, CUTHAIOB
u 1p. A. H. Hukurtun B coaBropctBe ¢ A. 1. CTtaBULIKMM Haru-
caJst KHury «Ha oHOM si3bIke ¢ MpUPOJOI» !, MOCBSIIEHHYIO MO-
JIMTPOHY, ONTMCAHUIO KCIIEPUMEHTOB C HUM U UJIEH, OOBSICHSIIO-
IIMX YHUKaJIbHBIE BO3SMOKHOCTH ITPUOODA.

Pa3pabotka cucrembl «MeTaTpoH» HampaBlieHa Ha COBeEp-
IIEHCTBOBAHUE YCTPOWCTB, O0OHBIX MPUOOPY MOIUTPOH, MPO-
JOJIKAaeT 9TO HAIIPaBJIEHUE HA COBPEMEHHOM dTare pa3BUTHs Ha-
YKM U TeXHUKU. B Haie Bpems nepes 4eaoBeKOM CTOUT 3aja-
Yya pa3BUTHS CO3HAHMS JJI HOPMHUPOBaHUsI cedsl U BCeX Mpo-
LIECCOB OKpyKaioliero Mupa, JOCTHKEHHS LeJIbHOCTU (TI0JIHO-
IIEHHOCTH) YeJIOBeKa U OOBEKTOB PEaIbHOCTH B UX B3aUMOJIEH-
CTBUM, FTAPMOHU3ALIMU CBSI3EN — 3TO HUAEOJIOTMSI HOBOTO BpeMe-
HU. Takas mocraHoBKa 1eu sBJsieTCs (pa30il IMBUIM3ALIMOHHO-
I'0 9BOJIOIIMOHHOTO Pa3BUTHS YEJIOBEKA U YEJIOBEUECTBA HAIIMX
nueit. Bee mpubopsl 1 ycTpoicTBa, BCe MOAEH, KOTOphIe pa3-
paboTaHbl ABTOPOM, ITOCTPOEHBI HA STUX MPHUHITUIAX paOOTHI CO-
3HaHMS YesloBeKa. IMEHHO M03TOMY OHM HE MOTYT YHUUTOXHUTb

! Crauukuii A. ., Hukurun A. H. Ha onHom s3bike ¢ npuponoit / Poccuiickas aka-
JeMUST eCTeCTBeHHBIX HayK. Acconmanms «KocMoHaBTHKa — denoBedecTBy». CIIO.:
MzparensctBo «MHTan», 1997. 137 c.



YyeJloBeKa Kak HOCUTEJSl COZHAHUS, KaK U HE MOT'YT YHUUTOXUTh
BCEX JPYTMX HOCUTENeH co3HaHus BHeIHero Mupa. [Tpubopsrt
HOBOM HUJEOJIOTUH JAI0T UMITYJIbC JJIS COXPAHEHUS U Pa3BUTHUA
Mupa. Jloruka 4enoBeka BIMSET HA UPPALMOHAJIBHBIE Xa0THY-
HbIE MPOLIECCH BHEIIHEW PEaslbHOCTH, U YEJIOBEK B COCTOSIHUM
KOHTPOJIMPOBATh MX U B3aMMOJICHCTBOBATh C HUMH. B mprbopax
aBTOPA peaM30BaH CUCTEMHBIN MOIXO/] K B3AUMOAEVCTBHIO C Pe-
AJIbHOCTBIO, B KOTOPOM CO3HAHME MTHOBEHHO BJIMSET HA peaib-
HOCTb, Ha BCI0 MaKpOpeaibHOCTh. [1py 3TOM mpoucxoaut pa3Bu-
THE JTMYHOCTH YeJIOBeKa, OCO3HaHUe ceOs1 TROPIIOM, TIOHUMAaHHUe
VICTUHHOW POJIA M OCO3HAHUE LEJIEN pa3BUTHS.

Cucrema «MeTaTpoH» CUMTHIBAET ONTUYECKUN CUTHAJI CIIy-
YaHOro XapakTepa WM (pOHOBOW OOCTAHOBKH, KOTOPBIW IIO-
NaJIaeT B ONTUYECKYI0 KOHCTPYKLMIO, COCTOALLYIO U3 KPUCTaJI-
JIOB, JIa3€pOB, 3€pKaJl U AATYMKOB, NIO3BOJISET MOTyYaTh UH(POP-
MAIUIO U3 MPOSIBJIEHHOM U HETIPOSIBJIEHHOM PEajlbHOCTH, B TOM
yucyie TOM, KOTopasi Mpenosiaraercs: wim Bo3MoxHa. Cucrema
«MeTarpoH» BIIMSAET HA CYATHIBAEMYI0 MH(POPMALMIO Ha YCJIO-
BUSIX 6230BOTO MPUHIIMIIA — OOecrieYeHre ONTUMAIbHOW peastu-
3alMU IUTAHUPYEMOU JIEATENIbHOCTU M1 HOPMUPOBAHUE BCEX MHO-
TOMEPHBIX CBsI3el W mpolieccoB. [locTpoeHne onTuyeckon cu-
CTEMBI IPOMCXOOUT IO 3aKOHAM CO3/1aHUsl NPOCTPAHCTBEHHOU
opmbr Kyba MetarpoHa myTém pa3MelieHusi OTAEIbHBIX OIl-
TUYECKHUX JIEMEHTOB B y3/1aX M MEPECeUeHUsIX T'paHey IJIaTo-
HOBBIX Tesl B KyOe MerarpoHa, 3a1aéT rapMOHUYHOE U TapMO-
HU3HPYIOIEe COCTOSIHAE CHCTEMBI, CO3JaHHON Ha Oaze opm



Ky6a MerarpoHa, HOpMUpPYEeT BO3HUKAIOIINE W MPOTEKAIOIINE
B Hel mporecchl. DPPEeKTUBHOCTh U OCOOEHHOCTh PadOTHI CH-
creMbl «MeTaTpoH» CBA3aHbl C FeOMETpUer KOHCTpyKuuu. Cu-
cTeMa MOXeT ObITh MACIITA0OMPOBaHA B KOHCTPYKLMIO JIIOOOTO
pa3Mepa M yCJIO)KHEHA JI0 YPOBHS, MO3BOJIABILETO PeaIn30BaTh
3aJ]a41 CKOJIb YTOAHO BBICOKOTO MOPAJKA.

[TpuGopsl, ucnonb3yoOIIME MOIUTPOH, M cucrema «Mera-
TPOH» JIEMOHCTPUPYIOT CONOCTaBUMBIE 3(P(PEKTHI TPU B3aAUMO-
JEVCTBHY Y€JIOBEKA U MAIlIMHBI, BIMSIHAE CO3HAHUS HA TEXHUYE-
CKHE yCTPOMCTBA U BJIUSHUE TEXHUYECKOTO YCTPOMCTBA HA TEX-
HOT'€HHBIE U MPUPOJHBIE MPOLIECCHI, HYXJAIOUIMECS B CBOEBPE-
MEHHOM IPOrHO3MPOBAHUU U KOPPEKTUPOBKE-HOPMUPOBAHUU
AQHOMAJIBHBIX CTUXMIHBIX ITPOLIECCOB.

DJIEKTPOBaKYyMHbIM IOJUTPOH ITPOAEMOHCTPUPOBA YHU-
KaJIbHbIE BO3MOXHOCTHU IIPU UCHOJIB30BAHMU B CAMBIX Pa3/Iny-
HbIX OOJIACTSAX M PEIIEHUU MPUKJIAJHBIX 3aj1a4y. PeanbHble pe-
3y/bTaThl MPUOOPAa HAMHOTO MPEBBIIIAIN PACUYETHBIE U HE TO[I-
JABAJINCh KJIACCUYECKOU TPAKTOBKE, KOJTMYECTBEHHBIE [TOKA3aTe-
JIM pa3periainiell CloCOOHOCTH TOMTPOHA HE COOTBETCTBYIOT
KJIACCUYECKUM OOBSICHEHUSAM (PU3UKH, YTO MO3BOJIMIIO BbI/IBU-
raThb T'MIIOTE3bl PEAIBHOCTU MPOSIBIEHUS U PETMCTPALMK KBaH-
TOBBIX 3(P(PEKTOB B €ro padoTe, O BIUSHUN CO3HAHUS YeIOBEeKa
Ha paboTy mpudopa.

dakTUecKu MOJUTPOH MO3BOJIWI MOJNy4yaTh MH(MOPMALUIO
HETPaJUIIMOHHBIM CITIOCOOOM M3 MHOTOMEPHOHN MHTepepEeHIIN-
OHHOU KapTUHBI JIEKTPOHHOTO 00JIaKa, ONpeneaéHHBIM 00pa3oM



3aMOJYJIMPOBAHHOTO Yepe3 BXOJl 3TOro ycrpoucrsa. B momut-
POHE HCTIONB3YETCsT MPUHIAIT 00BEMHON MOTYJISINKA UHTEpde-
PEHIIMH TEKTPOHOB HE KaK YaCTHII, & KAK BOJTHOBBIX OOBEKTOB,
B OTJIMYME OT JPYrMX YCTPOWCTB, e mepenada WHMOpMaIu
OCYIIECTBIISIETCS TPAIUIIMIOHHBIM JIMHEHHBIM Ty TEM, C TIOMOIIIBIO
aAMIUTATYJHOU OO0 (pa30BOM MOIYJSALMK. YCTPOMCTBO TOJIHT-
pOHA TO3BOJISIET B ONPENIEIEHHOM PEKMME MOIYIMPOBATH CHT-
HaJTbl U3 HEMPOSIBJIEHHOTO OYAYILEro U Yepe3 MOAYJISIHUIO CUTHA-
JIOB HEPeaTM30BaHHBIX OyAyIIUX COOBITHIA BIUATH HA XOM TUX
COOBITHT.

[MomuTpoH MO3BOJIS MPOBOAMTH UCCIIENOBAHUAE BO3MOKHO-
CTU BbIJIeJIeHUs1 0Opa3HOM, SMOIIMOHAIBLHON M CMBICIIOBOM MH-
(opmarn, orieHUBaTh JOCTOBEPHOCTH BhIAEIsAEMON MH(pOpMA-
VY, MCTIOJIb30BAJICS] B HETPAJUIIMOHHBIX 3a7a4ax JJIsl NCCIeI0-
BaHUSI BOZMOKHOCTH TPHEMA HETIPOSIBIIEHHBIX U C1aObIX CHTHA-
JI0B 1 ux uaeHtTudgukanuu. [TomuTpoH cran 0oCHOBOM cXeM, KOTO-
pble 0e3 Kakux-JIMO0O 0COOBIX TTPOrpamMMm IMO3BOJISUIA PACIO3HA-
BaTh 00pa3bl M CJIOBA, MOIJIM IPOTHO3MPOBATh CIOKHYIO 00CTa-
HOBKY (HarmprMep, JIeIOBYI0), paciuin@poBbIBaTh MEMKO-OHOIO-
T'MYECKyI0 MH(POPMAIHIO.

C ucrnonp30BaHMEM MOJIUTPOHA ObLIO pa3padoTaHO OOJIBITIOE
KOJIMYECTBO MPUOOPHBIX YCTAHOBOK, & TAK)KE BAPUAHTOB IPHMe-
HEHUs YCTPOKCTBA B COCTaBe JIEWCTBYIOIIEH anmaparyphl Crielu-
anbHOro HazHaueHusi. OTHUM U3 TEPBBIX MOXOXKUX BAPUAHTOB
IIPOMBIITUIEHHOTO 0Opasiia Ha OCHOBE pabOThI MOJIMTPOHOB, CO-
JeTaolnei B cebe mprudop ¢ KOMIBIOTEPOM, ObLT OJIOK pacrio3Ha-



BaHUs U AUArHOCTUKU, U3TOTOBJIEHHBI HA OJHOM U3 MpeaIpu-
amui BIIK non pykoBoactBom A. H. Hukuruna. C ncnonb3osa-
HUEM 3TOro 0J10Ka MPOBOIMIMCH UCCIAEJOBAHUS U PELIEHUsI ITPU-
KJIQJIHBIX 337124 MMPaKTUYeCKH JO KOoHILAa 90-x ronoB. 3a 3ToT ne-
PUO[l YCTIENTHO PELIEH psif] SKCIEPUMEHTAILHO-TEOPETUYECKUX
VCCIIEIOBAHMI M MPUKJIAJHBIX 337124, OTMEUYEHHbIX BO MHOTMX
ABTOPCKMX CBUJIETEJIbCTBAX U MyOMKalusx. Peraemble ¢ momo-
HIbIO YCTPOMCTBA 3a/1a41 B OCHOBHOM CBOAMJIMCH K 3aja4aM pac-
MO3HABAHUSI U KJIACCU(PUKAITUY CITyYalHBIX MPOIIECCOB, a TaKKe
K 33/1a9aM CBSI3M Ha OJIVKHME U JaJIbHUE PACCTOSIHUS KaK I10 pa-
JMOKaHaJlaM, Tak U Yepe3 CIUIOLIHbIE CPe/ibl, B TOM YHUCIIE U Ye-
pe3 Boy. OHOBPEMEHHO BBITIOJIHSLIUCH paOOThl B MEUKO-OHO-
JIOTUYECKOM HANPABJICHUU.

B nepuona sKcrutyaTaly NOJIMTPOHA OTCYTCTBOBAJIA KOMITBIO-
TepHasl TEXHUKA BBICOKOTO OBICTPONEWCTBUS, IPUXOAUIIOCH HC-
N0JIb30BaTh B OCHOBHOM aHAJIOTOBBIE BBIUMCIIMTE/IbHBIE MAIlIM-
HBI U YCTPOMCTBA. DTO CTAJIO OJHOM U3 MIPUYUMH, CAESPKUBAIOLIIX
Pa3BUTHE TEXHOJIOTUI C UCTIOJIb30BAHUEM YCTPOUCTBA MOJUTPOH
JUIsl pacrio3HaBaHUs U JUAarHOCTUKHY.

3amauerl COBpEMEHHOIO TEXHOI€HHOI'O YPOBHSI pa3BUTHSA 1IU-
BWJIM3AIIUY SIBJISIETCS CO3/IaHMe HEOOXOIMMBIX YCIOBUM 11sI Oe3-
OTIACHOW XW3HM YeJIOBeKa W OOIIeCTBa JIJIsl YCTOWYMBOTO Pa3-
BUTHS C YYETOM CTPEMUTENBLHOTO HapallBaHUSI U COBEPILEH-
CTBOBAHU S TEXHUYECKUX CPEJCTB, MOSABJICHNS CUCTEM, aCCOLIMU-
PYEMBIX C UICKYCCTBEHHBIM MHTEJUIEKTOM, YXYIIIEHHU S S9KOJIOTUH,
HAJIMYMS COIMATBHBIX MPOOJIEM, YCUIICHHS TTOJIMTHYECKON Ha-



NpsKEHHOCTA. ONTUYECKUE CUCTEMBI HOBOIO MOKOJIEHUS ITPO-
JOJIDKAIOT Pa3BUTHE MTPUHLMIIOB, 3AJI0KEHHBIX B ITOJIMTPOH, YAO-
BJIETBOPSIOT YCJIOBUSIM PACMO3HABAHUS, PETUCTPALIA CUTHAJIOB
U UX TpaHcgopMaluy B pelieH|H MPUKIAAHBIX 3a/1a4, o0nanas
IIPY 3TOM MPOCTOTON KOHCTPYKIIUM W OBICTPONCUCTBUEM, CIIO-
COOHOCTBIO K PACIIMPEHUI0 U MaCIITaOMPOBAHUIO — HAPAIIMBA-
HUIO CJIO)KHOCTH ONITHYECKOM CUCTEMBI M CUCTEM 00paOOTKHY UH-
popmarium.

«MeTaTpoH» — 3TO ONTUYECKask CUCTEMa, KOTOpast MO3BOJISIET
MOJ1YJIMPOBaTh CUTHAJIBI U3 BCETO CIIEKTpa MH(OpMAIIUY, B TOM
YKCIIe U3 HEMPOSIBIICHHBIX OYIYIIUX COOBITHIA, U BIIMSITh HA XOJI
9TUX COOBITUN HA MPUHIMIIAX HOPMHPOBAHMS, TAPMOHU3UPO-
BaTh Bce 00s1acTU MH(OPMAIIMHU, B TOM YHUCIIE YEeJIOBEKA U CPEJIbI
ero oourtanusi. Crcrema «MeTaTpoH» OTHOCUTCS K TEXHHKE MTPH-
€ma 1 nepegau MHGopMaluu, oOpabOTKH, aHAIM3a U KOHTPOJIS
B ONITUYECKOM CIIEKTpE CUTHAJA, TIPeIHA3HAYEeHA 1J1s1 MOJETIPO-
BaHUsl pellieHUi IIMPOKOro Kijacca 3agad. Cucrema rno3BosisieT
BJIMSITh HA PUHIIUITB IOCTPOEHU I TEXHOTEHHBIX CCTEM, FapMO-
HU3MPOBAHHBIX 0 OTHOIIIEHHUIO K JTI000# cpene. [pyras cropo-
Ha 9TO pa3padOTKU — U3y4YeHHe CO3HAHUSI M MH(OPMAIIMOHHBIX
CTPYKTYp 4YeJIOBeKa, MX Pa3BUTHE, BbleNeHNe UH(OPMAIOH-
HOW 4aCTH MBICIMTEIBHOIO MpoIiecca. YCTPOMCTBO MpeIHa3Ha-
YEHO JIJIs1 YCWJIEHUs] KOHLIEHTPAlLMU CO3HAHMS YeJIOBEKa Ha I0-
CTaBJIEHHOW 3a/1au€ Ha YCJIOBUSIX HOPMHUPOBAHHUSI BCEX MHOIO-
MEPHBIX CBSI3€ U TTPOLIECCOB.

Cucrema «MertaTpoH» HMeET YIPOUIEHUE KOHCTPYKIMU



U SKCIUTyaTallid YCTPOWCTBA, IMOBBIIIEHUE YYBCTBUTEIbHOCTU
OTHOCHUTEJIPHO aHAJIOra MPOIILIBIX JIET — MOJIUTPOHA.

DyHKIIMOHATBHBIE BO3MOXXHOCTU YCTPONCTB MMEIOT MHOTO
o0l11ero:

— MOJIyY€HHUE JIOCTOBEPHOM MH(MOPMALIMU U3 HEIOCTYIHBIX
MECT;

— paHHee MPOrHO3UPOBAHUE B Pa3IMUHBIX cepax;

— paHHsS IUATHOCTUKA Pa3IMUHBIX 3a00JIeBaHUI;

— ONTUMAJIbHOE B3aMMOJIENCTBUE C TEXHUYECKUMHU U OHOJIO-
ITMYECKUMU CUCTEMaMU;

— CBSI3b Ha OMMKHMX M JTAJILHUX PACCTOSHUSAX 4Yepe3 pas-
JIMYHbIE CPeJibl C MPEAETbHO BBICOKOW MOMEXO03aIUIIEHHOCTHIO
Y MUHAMAJIbHBIMU SHEPreTUUECKUMHU 3aTpaTaMu;

— perucTparys HeMmpOSIBJICHHOTO «4ero Kak Obl elé HeT», Mo-
JydeHue nHQOPMAIMKA O BOZMOXKHBIX COOBITHAX OyIyIIero.

OcoOeHHOCTHIO crCTeMbl «MeTaTpOoH» SIBJISIETCS TAKOE B3au-
MOJICVICTBHE C OMEPaTOPOM CUCTEMBI, KOTOPOE HE TOJIBKO YCKO-
PAET peasM3alvio MMOCTABJIEHHOM 3a/1a4l, HO U HOPMUPYET €€.
Cucrema popmupyet ycnoBus st odecreueHus MOJTHOIEHHON
0e30MacHON KW3HU, MPOUCXOAUT ONTUMU3AIMUSA U CHHKEHUE
pHUCKa MaTepuasIbHBIX IMOTEPh MPU BOSHUKHOBEHUHU UpE3BbIYali-
HBIX CUTyallul, CHWKEHHE (DAKTOB TaKUX CHUTyallMd M HOpMa-
JIM3AIMsl UX TOCIIEACTBHNA. DTO MH(POPMAITMOHHAs cucTemMa Oe3-
OIMAaCHOCTH HOBOT'O YPOBHSI, OHa MOKET ObITh UCITOJIb30BaHA ISl
OMEepPAaTUBHOTO BBISBJIIEHUS] M TIPEIOTBPAIIEHHUST YPE3BbIYAHbIX
CUTYyalluil TEXHOTE€HHOTO, MPUPOIHOTO, SKOJIOTUYECKOTO U COLIU-



QJILHOTO XapakTepa Ha 0OBEKTaX KOHTPOJISL.

Cucrema «MeTaTpoH» COAEPKUT OIOK aHATN3a BXOAHBIX CHT-
HAJIOB, BBITIOJTHEHHBIN HA KPUCTAJUIAX, OJIMH BXOJ KOTOPOTO CO-
€IMHEH C BXOJIOM YCTPOWCTBA, IPyrye — C JIa3epOM U C YCUIIUTE-
JieM, a BBIXO/Ibl — C JaTYUKOM ONTHUYECKOrO CUTHAJIA, COeAUHE-
HBl C UHTETPATOPOM UM T€HEPATOPOM CHUTHAJIOB, a BBIXOJ MOXKET
OBbITh UCIIOIb30BaH C MOCJeJ0BATEIbHO MOAKTIOUEHHBIMU OJIOKA-
MU perucTpalyy U aHajau3a CUrHaJIoB, ¢ IPOrpaMMHBIM oOecre-
YEeHUEM [T BBIMOTHEeHUsI (PU3UKO-MATEMATHIECKUX PaCcUYETOB.
[Ipu pabGote ycTpoicTBa MPOM3BOAUTCS pasesieHre BXOISIIErO
CHUTHAJIa U ero peoOpa3oBaHKe, MPOUCXOAUT MEPEBOJL CUCTEMBI
U3 COCTOSIHUSI OMPEIENIEHHON TEKYIIIEeH B HEOIpeAeIEHHYIO, a 3a-
TEeM OIISITh B ONpeAeIeHHYI0, HO HOPMUPOBAHHYIO.

[MpuHLMIBL PabOTHI MOMUTPOHA U CHCTEMBI «MeTaTpoH» Mo3-
BOJISIIOT TMOJy4YaTh MH(OPMAIIMIO U3 PEaIbHOCTH HEMpPOSIBIICH-
HOM, KOTOpasi BO3MOXHA, MPEAINoiaraercsi Wil IJIaHupyeTcs,
¥ KaK MTPOEKTHpYyeMasi MOXKET Ha4aTh PeaM30BaThCs B TEKYIIEM
MOMEHTE BPEMEHHU.

CyTb pabOTBI ONTUYECKOU cUCTeMBbI «MeTaTpoH» B CIeayIo-
meM. Bee siBleHMsT pealbHOCTH OCO3HAIOTCSI Yepe3 BOCIIPUSITHE.
Korpga BocnpuHrMaemblii 0Opa3 (puKkcupyeTcsi B CO3HAHWU, OH
Cpa3y NPOSIBJIEH B HEM; YEJIOBEK MOXKET BUAETh HEKUW CBETOBOM
o0pa3 M MpoelrpoBaTh €ro Ha dKpaH, co3arh cnaiil. YenoBek
oOJylajlaeT Takou cucTeMoil peoOpa3oBaHusl, KOTOpasi ero BOc-
NPUSTHE MOXKET NEPEBOJUTH B CBETOBBIE 00Pa3bl, a CBETOBBIE 00-
pasbl CO3JAI0T PeasIbHOCTh Ha (prznveckom ypoBHe. CBeT B KpU-



crajuie cooupaetcst (KOHLIEHTPUPYETCs) B TOUKY, KOTOpasi CofIep-
KHT BCIO MH(POPMAITUIO O TEKYIIIUX COOBITHSIX, OTPAKEHUSI BEPO-
SITHOCTH OyAyIIUX COOBITUH 4Yepe3 BOCIPHUATHE MPOILIOrO Kak
BEPOSATHOCTHOM (PyHKITUM OT HacTosiero. PacnakoBka undop-
MaIlMy U3 9TOM TOUYKHU MO3BOJISIET 3aperuCTPUPOBAThH U paciimdg-
poBaTh COOBITHSI OYIYIIEro W MOBJIUATh HA HUX. DTOT MPUHIIUIT
TI03BOJISIET OCO3HAHHO YIIPABJIATh PEAbHOCTHIO. Bymytiie coObl-
TSI MOTYT OBITh PACIIO3HABAEMBI B TEKYIIIMIA MOMEHT BPEMEHH,
9TOT MPOILIECC TIO3BOJISIET BHIOPATh ONTUMAJIbHBIN BApUAHT Oy/1y-
IIEro, TAaKUM 00pa30M MOXKHO YIPABJISATh OyAyIIMMU COOBITHSI-
MU U UX HOpMUpoBaTh. COOBITHS OyIylIero paccMaTpuBalOTCS
U3 HACTOSANIETO B BUJIE MH(OPMAIIMOHHBIX CTPYKTYP, C KOTOPbI-
MU MOXHO B3auMojericTBoBath. Mudopmarus Oymynmmx coObl-
THIA COIEPKUTCSI B HETIPOSIBJICHHOW 00JIACTH Tiepexofia u3 Oyy-
IIEro B TEKyIIee, 3TO 00IacTh B3aMMOJIEHCTBHS BOCIIPUSITHUS Ye-
JIOBEKA C MUPOM, CO BceMH 00BbEeKTaMH peasibHOoCTH. [Ipoiuioe
u Oynymiee — BeposiTHOCTHast (pyHKims Hactosimero (CTuBeH
XOKuHT). DT0 6a30BOE MOHUMAaHKE MO3BOJISIET BOCHOIB30BATh-
csl TpaHcgopmanuer coobITuil OyIyiero v npouuioro BpeMeHu
Y TIPOM3BECTU UX HOPMUPOBAHUE B TPEXMEPHOM IPOCTPAHCTBE
TEKYILIEr0 BPeMEHH.

B MHoromepHou cucreme «MeTarpoH», MOKHO BbIIEIUTD
IATh BEKTOPOB, OMPEAEISIONIMX MEPHOCTh MTPOCTPAHCTBA: TPU
BEKTOpa (pU3UYECKOro MPOCTPAHCTBA (B3aMMOIIEPIIEHIUKYPSIP-
HOCTb BEKTOPOB COOTBETCTBYET I'paHsiM (popmbl KyOa), BEKTOp
BpPEMEHH, KOTOPBIA CONEPKUT KOOPAVHATY TEKYIIEro BpeMeHH,



KOOPAMHATHI BPeMEHH TPOIILJIOro, KOOPAUHATHL BpeMeHU Oyi1y-
IIEero, BEKTOP CO3HAHUS OOBEKTA.

Bektop co3Hanusi oObekTa (HaOmomatenisi) sIBISIETCS BeK-
TOPOM HamNpaBjieHUs BHUMaHUSI CO3HAHMS, BEKTOPOM peaKInu
CO3HAHMSI, OH COJIEPXKUT KOOPAMHATY HaOmonaressi (MCTOUHUK
CO3HAHMS) M KOOPAMHATY TIpeJIMeTa BHUMAaHWS HaOIoaaTess
(ero HamepeHue, 11€71b), 33/1AI01IET0 HANpaBJIeHUe U CUJTy BeK-
Topa. Bektop co3HaHusi HaOmogartenss MOXET ObITh MPOsIBJICH
B OOBIYHOM TPEXMEPHOM IMPOCTPAHCTBE KJIACCHUECKOW (DU3MKHU
WIN B YETHIPEXMEPHOM MPOCTPAHCTBE-BpeMEeHU (DU3UKU pelisi-
TUBHMCTCKOW, MOET BBITH 32 UX PAMKH, UMETh B IIPUHITUIIC JII0-
OyI0 pa3MepHOCTbh B MHOTOMEPHOH MTPOCTPAHCTBEHHOM CUCTEME.

Co3HaHue Bcerja Ha YTO-TO HaIlPaBJIeHO, CJIe0BATENBHO, CO-
3HaHWE MOKHO 0003HAYMTD Yepe3 MOHATHE BeKTopa. Tak ke, Kak
u BpeMs. CBOKMCTBO CO3HAHUsI OBbITh BCETJa HAIlPaBJIeHHBIM Ha-
3bIBAETCS «MHTEHIIMOHAIBHOCTD.

NHaTeHIMOHANABHOCTD (OT JaT. intentio <HaMepeHue») —
NOHATHE B (pmitoco(puu, O3HAYaAIOIIEe LIEHTPAJIBHOE CBOMCTBO
YeJIOBEYECKOTO CO3HAHMS ObITh HANPaBJIEHHBIM HAa HEKOTOPBIN
npeaMeT. be3 HanpaBieHUs BHUMaHUs CO3HAHUE HE MOXKET CY-
IIECTBOBaTh, HE COOMPAETCs B CO3HAHUE KaK TaKOBOE, HE SIBJISI-
ercs M. HampamyieHrie BHUMaHUSI CO3HAHMS HA TIPEAMET MOX-
HO Ha3BaTh TOYKOW KOHIIEHTPAIIMY BHUMAHUS UM TOYKOW pea-
JU3allvy HamepeHusi (MHTeHIUM). BeKTop co3HaHusI — 3TO cTep-
KEeHb, BOKPYT' KOTOPOrO cOOMpaeTcsl BHUMaHue yesioBeka. BHu-
MaHUe yIpaBJiseT MUPOM, 3HAYHT, MUP COOMPAETCSI BOKPYT BeK-



TOpa (CTEP:KHS) CO3HAaHUS. BEeKTOp CO3HaHMSI UMEET ABE KOOP/IHU-
HAaThl, JBE TOYKM Hayaja 1 KOHLIA BEKTOpa: TOUKY, IPUHA/JIekKA-
11yio HaOmoAaTes o (Ha4aao BEKTOpa) U TOUKY NpeMeTa BHUMA-
HUA. OCO3HAHHOE HAIIPaBJIEHUE CO3HAHMSA Ha MPEIMET BHUMA-
HMS1, CHOCOOHOCTh KOHIIGHTPUPOBATHCS HA 3aJAHHOM 11EJH SIBJIS-
€TCs IIAaBHBIM YCJIOBUEM, MTO3BOJISIOIIMM JEUCTBOBATH OCO3HAH-
HO, BHyTPEHHUM BBIOOPOM YeJIOBEKa, a He MOoJ| BIUSHUEM Cpe-
Jbl WJIY IPYTOTO YEJIOBEKA U3BHE. Takoe CBOMCTBO CO3HAHUS KaK
HaMepeHre (MHTEeHIMs) sBIseTcs 0A30BBIM ISl ONMCAHUS Me-
xaHn3Ma 3P (PEKTUBHOCTU CO3HAHUS U CBA3AHO C LIENBIO (TIpej-
METOM) HaMEepPEHHUSI U CIIOCOOHOCTHIO €€ IOCTUYb (IHEPrUel BeK-
TOpa CO3HAHUSA).

Onruueckas cucreMa «MeTaTpoH» paboTaeT ¢ BEKTOPOM CO-
3HaHUsA Oleparopa B IIPOCTPAHCTBE TEKYLIErO BPEMEHU U Bpe-
MEHH OyIyIlero, yCUJIMBAeT KOHIIEHTPAIIUIO CO3HAHUS, TPUIAET
BEKTOPY CO3HAHUS CUJTY, MIO3BOJISIOLLYIO TPOSIBUTH 3asIBJIEHHYIO
1eJTb TOYHO, OBICTPO M ONTUMAJIbHO HA YCIOBUSIX HOPMBI.

OnTrueckass KOHCTPYKLMs KPUCTAIOB B cucreMe «Mera-
TPOH» TOJTY4aeT UMITYJIbC CBETA, PA3/E/sAET €r0 Ha KOMIIOHEH-
Thl TEKYILEro U OyJyIero BpeMeHH, BhISBIISAET CKAuKU (pe3Kue
aAMILTUTY/IbI M KPUTHYECKHE MTMKH), OTpakalolye TeKkyiiee u Oy-
JylIee COCTOSTHUE CHUCTEMBI, CITIAXUBAECT MX, TEM CaMbIM HOP-
mupyert. [lonyunB nposieiieHue OyayIiyx MpoLeccoB B TEKYIIEM
BPEMEHH, MOXKHO CTPOUTh COOBITHS OyyILIEro OCO3HaHHO, B CO-
OTBETCTBHU C TAPMOHUYHOU (ha30i Pa3BUTHSA U C HEOOXOTUMOM
TOYHOCTBIO. 3Hasl pacIipeieieHle CUTHAJIOB U3 OyAyIIero B 00-



JIACTH B3aUMOJIEHCTBUSI C PEaIbHOCTHIO, MOXKHO MPEJOTBPAIATh
HEKeNaTesIbHble COOBITHS JJIS1 YeJIOBEKa, B TOM UYHCIIEe MPUPOLI-
HbIEe ¥ TEXHOTEHHbIE KaTacTpOQHI.

Wudopmaiivio, CcOOTBETCTBYIOIIYI0 OyayllieMy BpEMEHH,
MOXHO paccCMaTpvBaTh KakK MPOCTPAHCTBEHHBIA JIEMEHT, CO-
NPUKACAIOIIMICS C POCTPAHCTBEHHBIM 3JIEMEHTOM HMH(QOpMa-
LMK, COOTBETCTBYIOUIMM TEKYyILIEMY BpPeMEHHU. DTH MPOCTPaH-
CTBEHHbIE JIEMEHTbl UMEIOT T'PaHUILy COMPUKOCHOBEHUS U MO-
I'YyT MOAEIUPOBATbCS ONTUYECKOM KPUCTAJUIMUECKOW CUCTe-
MOM, B KOTOPOU CBET pa3fesisAeTCsl KPUCTAJUINYECKOU CUCTEMOM
Ha 3JIEMEHTHI TEKYIero 1 Oyayiero BpeMeHu. 3a/iaBasi rTeoMeT-
pUYeCKHe MapamMeTpbl ONTUYECKON KPUCTAJUIMYECKOU CUCTEMBI,
MOXHO YIPaBJIATh (PU3MUYECKON MaTepueld U COOBITHSMU HE0O-
XOIVIMBIM 00Pa3oM.



IHosmTpoH

OnHMM M3 NepBbIX MPUOOPOB HENMHENHOTO MPeoOpa3oBaHus
MHOTOMEPHBIX CUTHAJIOB SIBJISIETCS IEKTPOBAKYYMHBIN IPHOOD
HOJIMTPOH, TOKa3aBUIMK YHUKAJIbHbIE BO3MOXHOCTH IPU HC-
NOJIb30BAaHUM B CAMBIX Pa3IMYHbIX OONACTSAX U PEIIEHUM IMpU-
KJIAJHBIX 3a/1a4. PeasibHple pe3ynbTaThl IpUOOpa HAMHOIO Ipe-
BBIIIAJIM PACYETHBIE U HE MOAJABAJIUCH KJIACCUYECKOW TPAKTOB-
K€, KOJIMYECTBEHHbIE MOKa3aTeId pa3peliaoieil criocoOHOCTH
MOJIMTPOHA HE COOTBETCTBYIOT KJIACCUUYECKUM OOBSICHEHUSIM (pU-
3MKM, YTO IO3BOJMJIO BBIJBUTaTh T'MIIOTE3Bl PEAJBHOCTH IIPO-
SIBJICHUSI U PETUCTPALIMM KBAaHTOBBIX 3((EKTOB B €ro padore,
0 BJIMSIHUM CO3HAHUS YeJIOBeKa Ha padoTy mpudopa.

[TonuTpoH — BaKyyMHBII 3JI€KTPOHHO-TY4YeBOH MpHOOp
C 3UEKTPOCTATUYECKUM YIIPABJIEHUEM ITyYKOM MEAJEHHBIX
(HEpEeJATUBHUCTCKHUX ) JIEKTPOHOB ISl HEIMHEWHOTO MPeo0pa3o-
BaHUs curHaJoB. M3o0perarenu nomurpona: A. W. CraButkuii
u B. H. 7Kyk (aBropckoe ceunerensctBo Nel 13634, 10.12.1956),
CEpUIHBIN BBITYCK ObLT HavyaT B 70-X romax XX Beka.

Anpbepr Hukonaesuu Hukutun, Annpeir Hukonaesnu [la-
poBckux 1 AHatoymy VIBaHoBrY CTaBULIKMU — IJIABHBIE MCCIE-
JOBAaTeJIv MOJIMTPOHA.

[MomutpoH mnpenctaBisier coOol (DYHKLMOHAJBHBIA 3JIeK-
TPOHHO-JTy4eBOU MPUOOP, MPUHIIUI JEUCTBUSI KOTOPOTO OCHO-
BaH Ha B3aMMOJEHCTBUM EKTPUYECKUX TOJNEH C 3EKTPOH-



HBIM JIy4OM B Bakyyme. [IoMMTpOH OCYIIECTBIsIET MPOCTPaH-
CTBEHHO-BPEMEHHOE MpeoOpa30BaHMe CHTHAIOB, UMEET HMIMpPO-
ke (PyHKIIMOHAJIbHbIE BO3MOKHOCTH, BBICOKYIO HAIEKHOCTD,
YCTOMUYMBOCTb K BHEITHUM BO3AEUCTBUSM U MPOCTOTY PaOOTHI.
[MonmuTpoH mpuMeHsIcsT B OOJIACTH JTMAarHOCTUKU, UAEHTU(DU-
Kalmy 1 MofenpoBanus. [Ipubop rcnonp3oBaics B CUCTEMax
npeoOpa3oBaHusi HH(GOPMAITH, B TOM YKCJIe B CUCTEMax Ipe-
00pa3oBaHMUsi MHOTOMEPHBIX CHUTHAJIOB, B CUCTEMaXx MPOCTPaH-
CTBEHHOM (puIbTpaIvK, pacro3HaBaHMs U KjacCu(puKaIuu CUr-
HAJIOB, B CUCTEMAaX YIPABJICHUsI, PETUCTPALINU TIOJIed, CTATUCTH-
YEeCKOro MOJIEIMPOBAHMS U U3MEPEHHUSI.

DKcrepuMeHTAIbHbIE Pe3YJIbTaThl ObLIH MOJyUYeHBI B ITPOIiec-
ce pelleHus 1eJIoro psijia MPUKJIAJHbIX 3a]a4 B UHTEpecax BO-
€HHO-TIPOMBIIIJICHHOTO KOMILJIEKCA W TIONTBEPKIACHBI OOJBIIM
YHCIIOM TPOTOKOJIOB, AOKJIAI0B, yonukarmid. [TomuTpoH noka-
3bIBa€T HEKJIACCUYECKOE TOBE/IEHUE U MIPEBBIIIAET Ha HECKOJIb-
KO TOPSI/IKOB pa3peliaonlylo CIOCOOHOCTh TPAAUIIMOHHBIX Me-
TOZIOB PaCIO3HABAHUS U KJIacCU(PUKAIIUY CUTHAJIOB, MO3BOJISIET
HAXOJUTh U ONPEJeIATh MOJIe3HYI0 UH(POPMAIIMIO TIPY BBICOKOM
ypOBHe OeJIoro 1yMa Wi 3aim@poBaHHYIO.



KoHcTpyKnusi moJauTpoHa

KOHCTPYKTMBHO NOJMTPOH BBINOJHEH B BUJE 3JIEKTPOBAKY-
YMHOro npu0opa M HaroOMUHAeT OObIYHYIO JIEKTPOHHO-Jy4Ye-
BYIO TPYOKY ¢ OBYMS (DYHKIMOHAIBHBIMU 30HaMU: (hOPMHPY-
fomiel 1 oneparonHor. KoHeTpykums nmpudopa odecrieuynBaet
MIOBBIIIEHHYIO YYBCTBUTEIBHOCTh K MUKPOCTPYKTYpPE CUIHAJA.

Ha puc. 1 nokaszan BHeuHui Bu nonuTpoHa. jimHa npudo-
pa 170 MM, nmonepeyHslid JUaMeTp OnepallMoOHHON 30HbI 60 MM,
auametp opmupyioiiei 3oubl 35 MM. YacTOTHBINM AMANa30H,
rabapuThl, Manasi MoTpedsemMasi MOIIHOCTb W JIOJTOBEYHOCTh
MO3BOJISIIOT UCTIOIb30BATh MOJUTPOH B CUCTEMAX C pa3InYHbIMU
KOH(UTypalusMi TEXHUUECKUX CPE/ICTB.

Cxemarnyeckoe H300pakeHWe KOHCTPYKIMM —TIOKAa3aHO
Ha pUC. 2, TacopT NOJUTPOHA, OCHOBHbIE TEXHUYECKHE JIaHHbIE
npuBeaeHbl Ha caite (Chttp://www.politron.freeservers.com/
pasport.html).

[lepBoHavanbHO MpUOOpP OBUT 3aMyMaH KakK NEKTPHYECKH
YIIPaBJIsIeMbIN HETMHENHBIN WM (DyHKIIMOHATIBHBINA TpeoOpaso-
BaTe/lb BEIUYMH TOKA WJIM HAMpPSKEHUS B JMana3oHe 4YacToT
ot O I't o 30 MI1r.

Bricokast HaIEKHOCTh TPUOOpa MPHU IKCIUTyaTalul OObSICHS-
eTcsl OTCYTCTBUEM BHYTPH MOJUTPOHA 3aMKHYTBIX JIEKTpUYE-
ckux 1eneil. Bes pabora npubopa peryaupyercst myTéM u3MeHe-
HUS XapaKTepuCTUK Nosisl. EnuHcTBeHHBIM HanOos1ee ysa3BUMBIM



MECTOM SIBJISIETCSI y3€JT KaTo/la, TapaHTMPOBAHHBIN CPOK CJTYXKObI
KOTOPOTO | OTpe/IelisieT OOIIyI0 JOJTOBEYHOCTh PUOOopa.

IMouTpoH — cucTeMa HEJMHENHOr0 MPeodpPa3oBaHUs
MHOTOMEPHBIX CHT'HAJIOB.



IpuHmun padoTsl

[TonuTpoH — 3T0 3MEKTPOBAKYyMHasi Jlamria ¢ (pUrypHbIM aHO-
JOM M MHOXECTBOM (DyHKIIMOHAJIBHBIX JIEKTPOIOB B OOIACTH
e€ omnepallMoOHHOM 30HBI. B oTanume oT ociuiiorpaduyecKux
TPYOOK — CHUCTEM JIMHEWHOTO MpeoOpa3oBaHUsl MEKTPUUECKUX
CUTHAJIOB B M300pakeHue, MOJIMTPOH SIBJISIETCS] CUCTEMOM HeNu-
HEWHOro npeodpa3oBaHusi CUrHaIOB. OCOOEHHOCTBIO MOIUTPO-
Ha SIBJISIETCS] BO3MOKHOCTB MCTIOJIb30BaTh €r0 B CUCTEMax Mpeoo-
pa3zoBaHus MH(POPMAIIMH NTPU PadbOTe C TOMEXaMH, BHOCSIIUMHU
KaKue-TMO00 MCKaKeHUsI B BBIXOHOM CHTHAN, M TaKue MCKaxe-
HUSI MOTYT pacCMaTpHUBAaThCsl KaK IMOJIE3HbIA MPOMAYKT, OTpaka-
IOIIMI pe3yJabTaT B3aMMOICHCTBUSI CUTHAJIA M CHCTEMBI ero mpe-
o0Opa3oBaHusl.

[MomuTpoH MOXKET OBITh WCIIONB30BAH JAJIST MOJETMPOBAHUS
CJTy4YallHBIX CUTHAJIOB U MPOIIECCOB KaK OJHOMEPHBIX, OOBIYHO
BPEMEHHBIX, TaK U JABYyMEPHBIX — IPOCTPAHCTBEHHBIX.

[MomuTpoH McTomb3yeTcsi B CXeMax MpeoOpa3oBaHMsI CHTHA-
JIOB, MPU 3TOM (pOopMa NPEACTABIEHUS BXOJHOIO JIEKTPUUYECKO-
IO CUTHaJIa MOXeT ObITh LIM(PPOBOIA, aHAJIOTOBOM U KOMOMHHPO-
BaHHOM. [IprOOp MOXHO MCIIONB30BaTh B KAYeCTBE MPeoOpas3o-
BaTe/Isl MHOTOMEPHBIX CUTHAJIOB C BO3MOKHOCTBIO MX IOCIIEN1Y-
I01Iero BoccTaHoBJeHus1. [1oMuTpoH No3BosIsieT peaan30BbIBaTh
JVUHAMUYECKHUE OMepaTopbl MpeoOpa3oBaHMs CUTHAJIOB, o0aa-
IOIIME COCOOHOCTBIO K aJJarTaliH.



[MpuHMn paboTHl MOMUTPOHA TO3BOJSIET 3a(PUKCUPOBATH
M YJ4eCTb B3aMMOBIIMSIHIE MTPUOOpPA U CPelbl, B KOTOPOW OH Ha-
XOIUTCS M C KOTOPOW B3aUMOJIEICTBYET.

[MonuTpoH siBAsieTCs mpeodpa3oBaTeieM MPOCTPAHCTBEHHOTO
(MJTM MHOTOMEPHOTO) CHTHaJIa BO BpeMeHHOU. B nmpudope MHO-
TOMEPHOCTh TIPe0Opa3oBaHMs 00ECTIEUNBACTCA KOHCTPYKITHEH
U pacrnoyiokeHueM (PyHKIIMOHAIBHBIX TJIACTHH, Ha BBIXO/IE MHO-
TOMEPHBIN CUTHAJI PE/ICTABIISIETCS B BUJIE U3MEHEHU 1 (DYHKLIMU
TOKa BO BpeMeHU. CoXpaHeHUEe MHOTOMEPHOCTH SIBJISIETCS] BaXK-
HelIell 0COOEHHOCTHI0 TIPUOOpa B Ka4ecTBe Mpeodpa3oBates
MH(pOpMaLIMK O (PUBNYECKUX ITPOLIECCAX.

[lone B BakyyMme sBJISIETCSI OCHOBHOM (DOPMUpYIOLLIEN cpe-
nou. B ucxonHoii cxeme ydactByoT 10 map ¢pyHKIMOHAIbHBIX
TUIACTUH U 2 OTKJIOHSIONIME TUIACTUHBI. YTOOBI TPUOOpP BBHICTY-
naj B Ka4eCTBE MHOTOMEPHOTO MpeoOpa3oBaTesisi CUTHAJIOB, UX
NOAAIT Ha (PYHKIMOHAJIbHBIE IMJIacTUHBL. CHcTeMa C JIECATHIO
TJIACTMHAMU TIO3BOJIsIET 00padoTaTh MH(OpPMAIHIO, MPEICTaB-
JIEHHYIO JIECATUMEPHBIM BEKTOPOM. MepHOCTh 110 BbIXOJaM IpU
UCIIOJIb30BaHUM OJHOrO Mpubopa paBHa 10, a yncio creneHen
CBOOO/IBl OTPAaHUYMBAETCSI TOJIBKO UYBCTBUTEIBHOCTHIO MPHOO-
POB, COEIMHEHHBIX C HUM B €IuHYI0 cucteMy. DyHKIIMOHAb-
HbIE ¥ OTKJIOHSIONIVE TTACTUHBI TTPEACTABIISIOT COOOM TOUSUHbIS
MCTOYHUKM TOTeHIMa a. Pacnpeaenenue noreHIManoB B Ome-
PAILIMOHHOM 30HE C YYETOM 0OBEMHOTO 3apsifa (Jydya) OnuchiBa-
ercs ypaBHeHussMU [lyaccoHa /17151 ToJTyOeCKOHEUHBIX 00IacTei,
OrPaHUYEHHBIX BEPXHUM, HYKHUM PsiIaMU TIJIACTUH U MTAPOM OT-



KJIOHSIOIMUX. Tak Kak OCHOBHOW OCOOEHHOCTBIO TIpUOOpa SIBJIs-
eTCsl PaCIoJIoKeHHe TUIACTUH OTEPAIIIOHHON 30HBI B 00BbEME X,
Y, Z, TO 3TH XapaKTePUCTUKH SIBJISIOTCS OObEMHO-JIEKTPHUECKU-
MU. BpITNIoTHEHME ONEPALIMOHHOM 30HBI B IIOJIUTPOHE B BUJE MPsI-
MOYTOJIBHOM 00JIaCTH CO37a€T BO3MOXHOCTH JIJIsI UCTIONh30Ba-
HUS TpuOOpa MPY pelieHn! 3a/1a4 ¢ OPTOTOHATIBHON CHCTEMOM
npejicTaBienus nagopmanuu. [Tpu HeOOXOIUMOCTH YCIIOKHUTD
WJIU TTOBBICUTh MEPHOCTb CUCTEMBI BO3MO:KHO I1OCJIEIOBATEILHOE
Y MapaJuieIbHOE BKJIIOUEHHUE MOJIUTPOHOB, BO3MOXKHO Pacrosio-
JKeHHe TPUOOPOB TIO KPYTY.

[TpuHIMIT PabOTHI MOJTUTPOHA OCHOBAH Ha CTAOMIIU3AIVH TIO-
JIO)KEeHHUs Jiyya B LIEHTpe ONepalMoHHOW 30HbI mpubopa. [IBu-
KeHue Jiyda (0OBEMHOrO 3apsijia) OCYIIECTBIISETCS B OTHOCH-
TEJIBHOM CUCTEME KOOPAUHAT, CBSI3aHHOM CO 3HAYEHUEM 3apsaa,
COCPEIOTOYEHHOTI'0 B Jiyde. BepxHuil npeaes u3MeHeHusl BXO/I-
HBIX CUTHAJIOB MMEET PaCIIMPEHHbI JUHAMUYECKUI Tuara3oH
Y OrpaHUYMBAETCs (DAKTUUECKHU TOJIbKO XapaKTEPUCTUKAMM YCH-
JUTENS, a He AMANa30HOM JIOMYCTUMBIX MO MACTOPTY BXOTHBIX
HaMpsHKeHUH TIOUTPOHA.



CxeMbI pad0THI OJUTPOHA

[MomuTpoH MCNOTB30BAJICS B CXEMax C OTPUIIaTeIbHOM 0Opar-
HOM cBs3bl0. OTpuliatenbHas oOpaTHas CBsI3b MOXET ObITh BBE-
JieHa 4yepe3 KOPPEKTUPYIOIUe TUIACTUHBI WK Yepe3 (PyHKIH-
OHaJIbHBIEe TUTACTUHBL. [Ipy 3aMbIKaHWU Lienu OOPaTHOU CBSI3U
Ha MOJUTPOHE BO3MOXKHO IMOCTPOEHUE CAMOHACTPAUBAIOLICHCS
cxeMbl. [ToMUTPOH MO3BOMSIET 3aMbIKaTh 1IEMb OOPATHOU CBS3U
MeXIy CUCTeMOU 00padoTKM MH(MOPMAIIUU 1 UCCIIETyeMOU CH-
CTEMOU HEMOCPEICTBEHHO B TOUKY yIpaBiieHHs. BO3MOXHOCTD
WCTIONIb30BAaHMSl TIOJIMTPOHA TIPW PEIeHnH 33/1a4 ¢ 0OpaTHOM
CBSI3bIO MO3BOJISIET UCTIOIB30BATh IPUOOP B CUCTEMAx yIpaBJie-
HUSL.

[TpuGop MOXET MCHOIB30BaTh CUTHAJIBI KaK JETEPMHUHUPO-
BaHHBIE, TaK U CITy4YaiiHbIe, TPY STOM 0OPATUMOCTh CXEMBI OTpe-
JeJIsieT MEPHOCTb KaXI0TO U3 CUTHAJIOB.

OcoOeHHOCTH TOJNUTPOHA: TIPU JUCKPETHOM BXOjfle, OCY-
IIECTBJISIEMOM 4Yepe3 (DYHKIMOHAJIbHBIE TIACTHHBI, BBIXOIHOW
CUTHAJI MTOJTy4aeTCsl B aHAJIIOTOBOM (pOpME B BUJIE HENIPEPBIBHO-
ro CUrHajia; mpeoOpasyoleil cpeioil ABJSETCs MEKTPUUECKoe
T10J1e; BBICOKOE OBICTPOJICHCTBIE B 00OpAaOOTKE CUTHAJIOB; TPUOOP
MO’KHO MCTIONB30BaTh B CHCTEMAX C U3MEHSIOIIMMUCS BO BpeMe-
HM TIapaMeTpaMu; IprUOOp MCIIONB3YeTCsl B OTHOMEPHBIX MOjie-
JISIX W JU1s1 pellieHust 3a/1a4 ¢ OOJIbIlet MEPHOCTHIO; MPUOOP JAET
BO3MOXHOCTb PErucTpupoBaTh HHGOpMaIuio ot 10 UCTOYHUKOB



Ha BHEIIIHUX YCTPONCTBAX, MMEIOIIMX OIMH BXOTHOM KaHaJ.

[Tpubop umeeT pacripeeEHHYIO TIO0 TPOCTPAHCTBY CUCTEMY
WCTOYHMKOB CUTHAJIa, CBS3aHHYIO €IMHON CTPYKTYpOW M Ompe-
JeJIEHHBIM XapaKTepoM B3aUMOJIEHCTBUS.

[TonmuTpoH MOXET HUCIONb30BaThCS KaK TMEPEXOAHBbIN OJIOK
OT 00BeKTa C pacrpeeeHHbIMY MapaMeTpaMu K OOBEKTY C CO-
CPEeNOTOUSHHBIMU WJITH HA000pOT. OOpaTMMOCTh BXO/IOB M BHIXO-
JIOB TIOJIMTPOHA B 3aBUCUMOCTH OT CXEMbI BKJIIOYEHUSI TTO3BOJISI-
€T UCTOIb30BaTh €r0, B YaCTHOCTH IMPH JUCKPETHO-aHAJIOTOBOM
npeoOpa30BaHNU.

[MomMTpOH MOXKET MCTIONB30BATHCS AJIs1 IPEOoOpa30BaHUSI UH-
opman 0 JeTEPMUHMPOBAHHBIX (PUBUUECKUX MPOLIECccaX,
B TOM UHCJIe O PeaTbHbIX (PU3UUYECKHX MPOoIeccax, 3HAHUS O KO-
TOPBIX OrPaHUYEHBI, MPEJCTABIEHHON CUTHAJIAMU CITyYaiHOTO
XapakTepa WM MX XapaKTepUCTHKH HEBO3MOXHO TOUHO HM3Me-
PUTh, KOTOPbIE MOXKHO OTHECTH K MPOLIECCAM CITyYaillHOTO XapakK-
tepa. [Ipubop MokeT ObITh UCTIONIH30BAH B YCTPOUCTBAaX (hopMHU-
POBAHUS CITyYallHBIX CUTHAJIOB B KAY€CTBE HEJTMHEHHOTO MPeoo-
pazoBaresis, o3BoJIsieT ChOPMHUPOBATH CITyYalHBIN CUTHAI C pe-
I'yJMPYeMbIMU BEPOSTHOCTHBIMU XapaKTEPUCTUKAMU, ITpeodpa-
30BaTh MPUHATHIA CIyYallHbldA CUTHAJ K CIIyYailHOMY CHUTHAITY
C 33/IaHHBIMHU XapaKTEPUCTUKAMH. DTO TTO3BOJISIET MIPUMEHSTh
YCTPOKCTBO MPH yIIPaBJIEHUHN CJIOKHBIMH TPOIECCAMU U B UMU-
TallMOHHOM MOJIEJIMPOBAHUU.

Ha ocHOBe nmoimTpoHa MOXeT ObITh IIOCTPOEH TeHepaTop CITy-
YalHbIX YUCEJL.



OoJiacTh NpUMeHEHU MOJUTPOHA

[TonuTpoH KUCTONBL30BAJICS B CIEAYIOIIMX 3aJa4ax:

— B c(pepe cBsA3M Ha OJIMKHUX U JAIBHUX PACCTOSTHUSIX Yepes
3(up U yepe3 CIUIOIIHBIE CPe/Ibl C MPEAETbHO BBICOKOW MTOMEXO0-
3alIMIIEHHOCTHIO U MUHUMAJIBHBIMU SHEPreTUYeCKUMU 3aTpaTa-
MU 0e3 HCKaKeHHsT MH(pOpMaInH;

— IIJ1s1 pacrno3HaBaHusi 00pa30B, B TOM YHMCJIE U 3BYKOB, C Bbl-
COKOM JIOCTOBEPHOCTBIO, CKOPOCTHIO ¥ MUHUMAJIbHBIMU SHEPre-
TUYECKUMMU 3aTpaTaMu;

— JUIs1 IPOTHO3UPOBAHUS1 YPE3BbIYAHBIX CUTYalIMI KaK ecTe-
CTBEHHOTO, TaK U HCKYCCTBEHHOIO MPOMCXOXJEHUs, paHHee
MPOrHO3UPOBAHME CTUXMUHBIX SIBJICHUU (3eMJIETPSICEHUN, Ha-
BOJHEHUI U T.[.) U KaracTpod;

— MPOrHO3UPOBAHUE TTOTO/IbI;

— o0ecrieueHne HaIEKHOCTH padoThl M 0€30MaCHOCTHU pa3iny-
HBIX TEXHUYECKMX CHUCTEM M ycTpoiicTB. HopmupoBaHue B3au-
MOJIEHCTBUS C TEXHUYECKUMH 1 OMONIOTMYECKUMU CUCTEMaMU;

— B TEXHOJIOTUA OOBEMHOTO «BUJICHUS NIEKTPOHA»;

— J17151 IPOTHO3MPOBAHM 1 B T€OJIOTOPa3BeIKe, /151 aHAIN3A T10-
JIE3HBIX MCKOTIAEMbIX U T€0JIOTMYECKUX MECTOPOXKICHUN;

— B KapTorpaguueckoy KjiaccupuKaluu JIeIsHOro NoKpoBa
akBaropuil CeBEpHOro MOPCKOTO My TH;

— B KauecTBe pelIalollero yCTPOUCTBa MpU UHTEr pUPOBAHUU
nuddepeHvanbHbIX ypaBHeHUH 10 10-ro mopsiika npakTuye-



CKJ MTHOBEHHO;

— U1 Tiepeayv MH(pOpMalMM Ha PacCTOsTHUU (OMBIT IIPOBO-
JIAJICS C IByMs TIOJIJIOKAMU U IByMsI TIOJIMTPOHAMU Ha OOJIBIIION
r1youHe);

— B MeJMIIMHE, OMOJIOTUY TIpY pellieHH 3a7a4 paHHeW Jua-
THOCTMIKY W PeadWIUTAIIN PA3JINIHBIX MTATOJIOTHU;

— JUIsl PETUCTPALIMA HEKOHTAKTHBIX BO3/IEUCTBUI Bpava-Icu-
XOTeparieBTa Ha MalyeHTa;

— JIJISI PerUCTPaIM MBICJIUTEIBHBIX MPOIECCOB UEIOBEKa;

— TS pa3pabOTKU UCKYCCTBEHHOTO MHTEJUICKTA.



IToJIMTPOH U rUNOTE3bI PEATbHOCTH
NPOSABJIEHNSI KBAHTOBBIX
3¢pekToB B ero padore

Cssa3b  8030elicmeust  NOAUMPOHA ¢ HAYUHBIMU
npeocmasaeHuUsAMU

B 1956 r. A. N. Crapuukuii u B. H. Kyk paspaboranu
9JIEKTPOHHO-TyYeBOM MPUOOP, HA3BAaHHBIM MOJTMTPOHOM (aBTOP-
ckoe ceugerebctso CCCP). OH npenHa3Havyancs Ui MpakTh-
YECKHUX 1IeJIEN, KOTOPbIE B TO BpeMs C KBAaHTOBBIMH MPEICTAB-
JICHUSIMM He accolMupoBaivch. OnHako B Havane 70-X rogos
A. W. CTaBULIKUI TOHST, YTO PEAJIbHBIE XapaKTEPUCTUKU MOJIUT-
pOHa He BITMCHIBAIOTCS B KJlaccuueckue npeacrabieHus. Kak mo-
TOM BBISICHUJIOCH, CXeMa MOJIMTPOHA BO MHOTOM TOXO%ka Ha CXe-
My onbiTa AapoHOBa — boMa J1j11 TpOBEPKU BIUSIHUS BEKTOPHO-
o MOTEHIMAaIa T0JIsl Ha KBAaHTOBYIO (ha3y JieMeHTapHOM 4acTu-
1Bl — 37eKTpoHa. [IprMepHO uepe3 monropa AecsATKa JIET STOT
OIBIT OBUI MOCTABJICH, a XapaKTep 3aBUCUMOCTH (Da3bl YacTH-
IIBl OT BEKTOPHOTO TOTeHIMada Obul omucaH P. deliHMaHOM.
OpnHako, B omiMuue OT cXxeMbl AapoHoBa — boma, B monuTpo-
He KpaiHe 3aTpylIHEHO U3yuyeHHe, IOHUMaHUe U, CJIeI0BaTeb-
HO, NPU3HaHKUE KBAaHTOBBIX 3(P(PEKTOB, YTO U ABUJIOCH TPUUNHON
CTOJIb TTPOAOJIKUTENbHBIX TPYJHOCTEN HA MYTH LIMPOKOTO MpHU-



MeHeHus1 ipudopa. [TonbITKY BBISIBICHNSI KBAHTOBOM CTPYKTY-
PbI AIEKTPUYECKOTO CUTHAJIA C TIOMOIIIBIO TIOIUTPOHA, YKe 3aITy-
HIEHHOT'O B IMPOMBIIIUIEHHOE MTPOU3BOACTBO, HAYAJIUCh ¢ 1972 T.
ero aBropom CraBuuikum A. U., npononkanoch B SKCIEPUMEH-
tax Hukutuna A. H., CraBuukoro A. U. u np.

DTO MPEANnoyokKEeHUEe OCTAJIOCh Ha YPOBHE TUIOTE3bl, TaK
Kak mnpsMoe HaOmoneHue UHTepgepeHIny, HEIOCTYITHOE W3-
32 KOHCTPYKTHBHBIX OCOOEHHOCTEH MOIUTPOHA, HE 3aKJablBa-
JIOCh B €70 KOHCTPYKIIMIO U3HAYAJIBHO U 1ieJieHaripaBiieHHO. KoH-
CTPYKTHUBHbIE TapaMeTpbl MOJIUTPOHA HE COOTBETCTBYIOT IMpPU-
BBIYHBIM TIPE/ICTABJIEHUSAM 00 YCJIOBHUSIX HAOJIOIEHUS] KBAHTO-
BbIX 3(p(EeKTOB Ha MaKpoypoBHE. B monuTpoHe mjiMHa MyTH
9JIEKTPOHA HE MPEBbIIIAET HECKOIBKUX CaHTUMETpoB. [1pu sTOM
peasibHBle Pe3yJIbTaThl MPUOOpPa HAMHOTO TPEBBIIIATIA PACUET-
HBIE U HE TO/IaBAJIMCh KJIACCUYECKOUN TPAKTOBKE, KOJTMUECTBEH-
HbIE TIOKa3aTe M pa3pelaolneil CIocOOHOCTH MOJIUTPOHA HE CO-
OTBETCTBYIOT KJIACCUYECKUM OOBsICHeHUsIM (pu3uku. B momut-
pOHe ObLIT peaJTM30BaH METO TPe0OPa30BaHKS CUTHAJIOB B 00b-
€MHOM 3JIEKTPUUECKOM T10JIe B BaKyyMe B KayecTBE MPOMEKY-
TOYHOU Mpeodpasyolien cpeabl 1 CBOOOJHO MepeMenaloIerocs
B HEM OOBEMHOTO JIEKTPUUECKOTO 3apsijia B KAUECTBE UCTIONHU-
TEJIBHOTO JIEMEHTa, YTO MO3BOJIAJIO PeliaTh 3a/1a4y mpeoopa3o-
BaHUSI MTPOCTPAHCTBEHHONM MHOTOMEPHOU MH(MOpMAaIu1 BO Bpe-
MEHHOM CUTHAJI, Ha BBIXO/IE MHOTOMEPHBIN CUTHAJ MPE/ICTABIS-
eTcsl B BUJIe U3MEHEeHU s (DYHKIIMU TOKA BO BPEMEHHU.






JI®-911

Wnewn, BhICKa3aHHBIE aBTOPaMM IMOJUTPOHA M YYaCTHUKAMH
9KCIIEPUMEHTOB, OOBSICHSIONINE €r0 YHUKATbHbIE BO3MOXKHOCTH,
OITyOJTMKOBAHBI B JIECATKAX HAYYHBIX CTaTeH, MPAKTUYECKH pe-
QJIM30BaHbI B COTHSIX M300PETEHUI U YCTPOKCTB, 3alUIIEHHBIX
ABTOPCKMMU CBUJETEIbCTBAMU U MATEHTAMM.

[lonuTpoH BBIMyCKAJICA CEPUMHO IO HAUMEHOBAaHUEM
JI®-9I1, 4TO MO3BOMMIIO €r0 MCHONb30BaTh B Pa3IMYHbIX KOH-
(urypanmsax u cucremax, B MPaKTUIECKON padoTe A7 pelre-
HUS IPUKJIAIHBIX 33Ja4 U151 OCYILECTBIIEHU S ONepalivii BOCIIPU-
SITUS, IpeoOpa3oBaHus U niepenadyr MHGOpMalliy B AUHAMUYE-
CKUX pEeXHMax, B MHOTOUMCIIEHHbIX IKCIIEPUMEHTAaX B pa3/iny-
HbIX oOnacTsx. CepuiiHoe MTPOU3BOICTBO OBLIO MPEK PAIIEHO TO-
Cclie HellesiecOOOPa3sHOCTH HCTOb30BAHUSI JIAMIIOBOM TEXHHUKH
B TEXHUYECKHUX YCTPOWCTBAX HOBOTO YPOBHSI.

ComHeHus B pealbHOCTH KBAaHTOBBIX 9(h(PEKTOB B MOTUTPOHE
CBSI3aHBI C TE€M, YTO BOJHOBas ha3a JEKTPOHOB, 0OPA3YIOINX
TOK B JIEKTPUYECKOM LIENH, HE COXPAHAETCS HAa PaCCTOSHUSX,
MPAKTUYECKU 3HAUMMBIX IJis Niepeaau nHgopmaiuu, a iHPOop-
MAIMOHHBI OOMEH TOCPEICTBOM JIEKTPUIECKOTO TOKA BO3MO-
JKEH TOJILKO Ha YPOBHE €r0 U3MEPUMBIX BEJIMYMH, & HA MUKPO-
YPOBHE OH Hen30eKHO TepsieTcs B lyMax. HeoqHokpaTHble u3-
MepeHH s TIOKa3aJiy, YTO BOJIHOBAs (paza eKTPOHOB, 0Opa3yo-
HIMX TOK B 9JIEKTPUYECKOM LIETIH, HE COXPAHSIETCS] HA PACCTOSIHU-
AX, MMPAKTUYECKU 3HAYMMBIX U1 niepeaayn nHpopmauuu. Bon-



HOBBIE CBOWCTBA OOPA3yIOLIMX TOK JIEKTPOHOB HE MPOSIBIISIOT-
¢ B 04eBUIHOM (DOPME HA MAKPOYPOBHE, B TOM YHCJIE HA BBIXO-
Jie IOJIMTPOHA, JJaKe €CJTM YCTAaHOBJIEHO, UTO JIOCTaBJIeHHAs! UMU
Ha ero BXoJ MH(pOpMAaIMs Ha CaMOM JIEJIE KaK-TO BJIUSET Ha Bbl-
XOJHbIE XaPAKTEPUCTUKH.

[lonuTpoH nCnoNb30BasCs A1 U3yYeHNUs] UHTEP(PEPEHIIMOH-
HbIX SIBJICHUI Ha MeIJIEHHbIX (HEPEIATUBUCTCKUX) IEKTPOHAX,
3aJJAHHBIX XapaKTEPOM I'PaHUYHBIX ycnoBuid. ITponecc narepde-
PEHLIMM PETUCTPUPOBAJICA B BUJIE HETIPEPHIBHO M3MEHSIOLIENCS
BEJIMYMHBI TOKA HA BBIXOZIE MOJMTPOHA, MOJJIAIOIIErOCs HEero-
cpeactBeHHOMY u3MepeHHio. [logoOHble pe3ynbTaThl APYrUMU
MEeTOo/IaMM TOKa MOJYYMUTh He yaajioch’. [lo MHeHuIo uccieno-
BaTesey, TOJIMTPOH MPOU3BOJUT PETUCTPALMIO KBAHTOBBIX IB-
JICHWH, BO3HUKAOIIMX BCJIEICTBUE MHTEpdEepeHUH (T.e. Impo-
1ecca HaJlOKEeHUsl KOTEPEHTHBIX JIEKTPOHHBIX MYYKOB, BO3HU-
KaIOIIMX MPU UX OTPAXEHUM OT MIEKTPOAOB), UYTO OOecreyu-
BAeT €ro YyBCTBUTEJIBHOCTb KO BCEMY OKPYXKAIOLIEMY M BO3-
MOKHOCTh PErMCTPAINY JIIOOBIX SIBICHUM KaK KOHTAKTHBIM, TaK
1 OECKOHTAKTHBIM METOZIOM. Perucrparius mporcxoauT B IBHOM
BUJIE B HU3KOYACTOTHOM JMana3oHe ITPU HOPMUPOBAHHBIX I'pa-
HUYHBIX YCIIOBUSIX. B MOMMTpOHE HEJOCTYITHO MpsiMoe HaOmozie-
HIe uHTepdepeHImy, 6e3 KOTOpOl HEBO3MOXKHO cede MpecTa-
BUTH TMOJTy4eHre UH(pOpMaIuK, 0O0yCIOBIEHHONW BOJHOBOM (ha-

2 CraBuukuii A. ., Hukutun A. H. Ha ognom ssbike ¢ npuponoil. Poccuiickas
aKageMusi eCTeCTBEHHBIX HayK. Acconmars «KocMoHaBTHKa — yenoBedecTBy». CII0,
MzparenscrBo «MuaTan», 1997. — 137c¢.



301 HOocuTeNsl. B CBSI3M ¢ HEJOCTYIMHOCTHIO MPSMOro HabMoe-
HUsI BOJIHOBBIX MPOIIECCOB PacCMaTpUBAIIMCh KOCBEHHBIE CBU-
JeTebCTBA TMOJHOTO MH(pOpPMaIMOHHOro ooMeHna. B momutpo-
He ObLTN 3a(PUKCUPOBAHBI MTPOIIECCHI, SKBUBATIEHTHbIE MHTEep(de-
PEHLIMY 10 KOHEeYHOMY 3 peKTy BblaeaeHus (azoBoil MHPOP-
Malu, HECMOTPSI Ha €€ OTCYTCTBHE B KOHCTPYKIIUU MOJIUTPOHA.
[Tpu 3TOM BOJTHOBBIE CBOMCTBA JIEKTPOHOB, 0Opa3yIole TOK
Ha BXOJIE MOJIMTPOHA, MOTYT NPOSIBJATLCSA B BUJE KaueCTBEH-
HOM 3aKOHOMEPHOCTH BBIXOJHBIX CHUTHAJIOB, COIJIACHO KOTOPOM
XapaKTePUCTUKK CTAlIMOHAPHOTO COCTOSIHUSI UCTOUHUKA CUTHA-
Jla MOTYT COXPaHSITh CBOIO (DOPMY HE3aBUCHMO OT BbIOOpA Bpe-
MEHU U3MEPEHUSI.

B pesynbrare mpoBeIEHHBIX KCIEPUMEHTOB C MCHOJIb30BA-
HUEM TIOJIMTPOHA ObUIM pacIIUpeHbl MPeACTaBIeHUs 00 JIeK-
TPUUYECKOM TOKE KaK HOcUTesie UH(popMaliu, cieSIaHbl BHIBOJIBI,
YTO MH(OPMALIMs, XapaKTEPU3YETCS HE TOJIbKO SHEPrETUUECKOU,
HO U HEIHEPreTUYeCKON KOMIIOHEHTOM, He TMOIJAIoIEeNcs 13-
MEpEeHHUI0 MaKPOCKOMMYECKUMHU crioco0amu. Hesnepretnueckas
KOMIIOHEHTa OblIa BBISIBJIEHA B BUJIE MOAYJISIIIMA MaKpOCUTHA-
Jia B mpoliecce MHGpopMalmoHHoro oomena. B otmuue ot sHep-
reTUYECKOU, OHA He MOAJAETCS MPSIMOMY M3MEPEHUIO U MOKET
OBITH OTHECEHA K KJIACCY IKCIIEPUMEHTAILHO HENM3MEPUMBIX Be-
JIMYUH, CYIIIECTBOBaHUE KOTOPHIX He oTputiaetcs. [Ipu aTom oHa
HE MOXeT ObITh MPE/ICTaBIeHa HUKAKUMHM KOMOMHAIMSAMU TIPsi-
MBIX U3MEPEHUI SHEPreTUYECKUX BEIUYUMH.

B kauectBe (usmueckoro (pakTopa, OTBETCTBEHHOIO



3a HEOHEPreTUUeCKii HPOPMAIIMOHHBII 0OMEH, paccMaTprBa-
€TCsl BEKTOPHBIM OTEHIMAJI 10151, TAK KaK 3aKOHOMEPHOCTH, Bbl-
SIBJIEHHBIE B pe3yJIbTaTe aHaI13a MOJIENU U OATBEPKAEHHbIE pe-
3yJbTaTaMy SKCIIEPUMEHTOB, COBIAAIOT C 3aKOHOMEPHOCTSIMU,
BHITEKAIOIIVMMU U3 UHTerpayia PeitHMaHa, KOTOPbIK orpeaesser
MU3MEHEHME KBAHTOBOM (pa3bl YACTUILIBI KAK PE3YJIbTAT ACHUCTBUSA
Ha He€ BEKTOPHOI'O MOTEeHIMAaIa MoJIsl.



IIpu6opnl Ha 0a3e IloauTpona

[TomMTpoH B KayecTBe MpeoOpa3oBaTelisi JMEKTPUUECKUX CHT-
HaJIOB UCIIOJIb30BAJICS B pa3iMuHbIX cxeMaX. CHUCTeMBbl, yCTPOii-
CTBa W TIPUOOPBI, UCTIONB3YIONIHE TTOJUTPOH, JEMOHCTPHPOBA-
JIUCh Ha BBICTaBKax, B yactHocTu BJ/IHX. 3amarenToBaHo 0o-
nee 200 aBTOPCKUX CBUAETENILCTB U MATEHTOB HA M300pETEHUS
Y TIPOMBIITICHHBIE 0OPa3Ibl, UCTIONB3YIOIIHE TIOUTPOH.



Cucrema «IIcuxorpad»

OnHoit n3 pa3paboTOK Ha OCHOBe MONMUTpoHa ObuT «Ilcuxo-
rpad», pazpadorannsiii Banentunom MBanosuuem CTaBUIIKUM
(6parom aBTOpa moimTpoHa CraBuiikoro A. W.) mis uccieno-
BaHUsI MCUXO(PU3UUECKOrO COCTOSIHUS YeJIOBEKa U ero peaklyuu
Ha pa3iM4Hble BUAB MH(POPMAIMOHHBIX Bo3zeicTBui. Criocod
U cucTeMa 3amateHToBaHbl B coaBTopcTBe ¢ CemeHoBbiM K. H.
B 1997 r. T'unore3a CraBunikoro A. M. o poiii KBaHTOBBIX
CBOWCTB B TOJIMTPOHE ObLIa McclienoBaHa u nojyepxana Cra-
BulKUM B. U. ¢ nomMolpio skcnepiMeHToB Ha nicuxorpadge. 3a-
KOHOMEPHOCTH MH(OPMAIIMOHHBIX (DYHKIIUMA YEJIOBEKA, BbISIB-
nennbie B. Y. CtaBuiikum ¢ nomMoinpio ricuxorpada, cornacyror-
cs1 C TeOpeTUYeCKUMU BbiBoJaMu P. deliHmaHa o xapakTepe Biv-
SIHUSI BEKTOPHOIO MOTEHIMANa MOoJIsl Ha KBAaHTOBYIO (hasy 3JeK-
TpoHa. BbuT criesiaHbl BHIBO/IBI O BO3MOKHOCTH JIEKTPUYECKOTO
TOKa KaK HOCUTesl MH(pOpMaIiH, a Takke 000CHOBaHA TUTIOTe-
3a 0 KBAaHTOBOW NpHpojie MHPOPMALMOHHBIX (DYHKLMI YesioBe-
Ka. [lonyueHHble sKciepuMeHTasbHble (DAKThl TOKA3aJIM HECOOT-
BETCTBUE MOTYYEHHBIX PE3y/IbTaTOB TEOPUH TEKTPOCBSI3HU U BbI-
3BaJIM OCMBICJIEHUE €CTECTBEHHBIX U (PU3NUYECKUX PE3YJIbTATOB.
Oo6Hapy:xeHHbIe 3(PEKTHI HAPYIIAIOT KJIACCUKY EKTPUIECKOTO
CUI'Hajla Kak BPEMEHHOM MOCJIeA0BATEIbHOCTU 3HAYEHUN JJIeK-
TPUYECKUX MapaMeTPOB, COOTBETCTBEHHO, HAPYIIAIOT KJIACCUKY
BpemeHU. [10TOKk 371eKTpOHOB B rnicuxorpade siBisieTcss HoCUuTe-



JIEM BCETO NaTTepHA CBA3EH, CXBAYEHHBIX B OJHOBPEMEHHOCTH,
OTOOPaKAIONIMM B KaK/I0M TOYKE CTPYKTYPY MOMEHTA.

Ha nicuxorpade ObUTH Moy YeHbl apagoKChl CHTHAIO00pa3o-
BaHM, KOTOpbIE PACKPbLUIM HEKOTOPbIE NH(OPMALIMOHHBIE OCO-
OeHHOCTH NOMMTPOHA. Bbuta 3aprKkcupoBaHa BHICOKas YyBCTBU-
TETBHOCTh TPUOOpa Ha MBICIUTEIBHBIN MPOIECC JT000ro Yeso-
BEKa, Ha €r0 SMOLMOHAJIbHBIN HACTPOW, B TOM YHCJIE HA AUCTaH-
LIMOHHOE MEHTAJIbHOE BO3ZAEUCTBUE. MEHTaIbHOE BO3JEUCTBHE
YeJIoBEKa U3MEHSIIO (POPMY JIEKTPUUECKOTO CUTHAJIA.

B crarbe CraBuukoro B. WM. B kauectBe Kpurepus HMposiB-
JIeHWS! TIOJTHOTO MH(OPMAIIMOHHOTO OOMeHa Ipe/yiarajoch Mc-
NOJIb30BaTh KaueCTBEHHbIE 3aKOHOMEPHOCTH MOZIYJIALIMU MakK-
POCHIHajIa Ha BBIXOJE MOJUTPOHA. DTH 3aKOHOMEPHOCTH OITpe-
JEJII0TCS HA OCHOBE MOJIENH, B KOTOPOU MOJIHBIYM MH(pOpMaLy-
OHHBIII OOMEH pacCMaTpUBAETCsl KAK COBOKYIHOCTh U3MEHEHUI
HE TOJIKO SHEPIUU, HO U APYTUX NAPaMETPOB COCTOSIHUSA HOCH-
TeJst ”HPOpPMAIIUH.

Ilcuxorpag CraBuukoro B. Y. mpomén IaMTeNbHyIO KCIe-
PUMEHTAJIbHYIO [TPOBEPKY, NMOATBEPIMB 3aKOHOMEPHOCTH B3au-
MOJZIEMICTBUSI YEJIOBEKA C IOJIUTPOHOM, (PMKCHpOBaJI CBOMCTBA
Y XapaKTEPUCTUKM 3TOro B3aumoneincTBus. C MOMOIIBIO ICH-
xorpada MOKHO ObUTO HaOMIOOATh B PEATbHOM BPEMEHU BHYT-
pPEHHUE TMCUXUYECKUE IMPOLECChl, MPOUCXOMSIIUE B YeJIOBEKe
(M3MEHEHME COCTOSIHMSI CO3HAHMS, SMOLIMOHAJIBHOIO COCTOS-
HUS1), ¥ MH(POPMAITMOHHBI OOMEH MEeX]1y JIIOAbMH, (PUKCHPO-
BaTb U PErMCTPUPOBATh U3MEHEHUsl COCTOSIHUSI CO3HAHUS Ye-



JIOBEKa TPU PA3JIMYHBIX BO3JEHCTBUSIX: peub, My3blKa, rpadu-
Ka, IMCTAaHIIUOHHBIE SKCTPACEHCOPHBIE U TEXHOTEHHbIE BO3/IEH-
ctBusi. Bo3neiicTBrs COOCTBEHHBIX MBICIEHHBIX YCUJIMI YeioBe-
Ka rcuxporpad perucTpupoBaj B peajibHOM BpeMeHH (Kak KOH-
TAKTHBIM, TaK M OECKOHTAKTHBIM CIIOCOOOM) M3MEHEHMs IICH-
X0(PU3NYECKOro COCTOSIHUS YeJIOBeKa, MO3BOJISUT paciingpOBbI-
BaTh MeJUKO-Ononorndyeckyio nHgopmaiumio. M3mepsiembie xa-
PaKTepUCTUKM ObUTM Ha3BaHbI TICMXOrpammami. [Icuxorpammbl
OTPAXalOT KaK CTAllMOHAPHBIE COCTOSIHUS UesioBeKa, Tak W JIU-
HAMHUYECKHE N3MEHEHUS UX B YCJIOBUSIX BHEIIHUX UH(OpMaIIU-
OHHBIX BO3JICVCTBUI Pa3IMYHOIO BUAA: peUb, My3bIKa, XY/IOKe-
CTBeHHas1 rpaduka, AUCTAHIIMOHHbIE SKCTPACEHCOPHBIE U TEX-
HOTe€HHBbIE BO3JEHCTBUS, a TaKXkKe BO3IEHCTBUS COOCTBEHHBIX
MBICJICHHBIX YCUJIMM 4esioBeka U T. A. Ilcuxorpamma, mo Mue-
HUIO UCCTIeJJoBaTeNieil, cTaja CMHTE30M JIBYX COCTaBJISIONIUX:
KJIACCUYECKOW (BPEMEHHOM, SHEPreTUYECKOr) M HeKJIaccuye-
CKOW (BHEBPEMEHHOM, MPOCTPAHCTBEHHOM, CTPYKTYpHOR). [leii-
CTBUE TMOJIMTPOHA B CXeMe Icuxorpada HakJIaAbIBaeT Ha BBIXO/-
HOW CUTHAJ JIOTIOTHUTEJIbHYI0 MOTYJISIIINIO, KOTOpasi TIPOsIBIIs-
Jlachb B 3aKOHOMEPHOCTSIX TICMXOI'PaMM OTpakaTb B BUJE Bpe-
MEHHOU (PYHKITUU BEKTOP COCTOSIHUS CUCTEMBbI, COTJIACYIOIIMXCS
¢ unrerpajioM P. deitnmana. [lonydeHHble sKkcniepuMeHTaIbHbIE
PEe3y/IbTaThl ¥ 3aKOHOMEPHOCTH COIJIACYIOTCS C YCTAHOBJIEHHBIM
P. ®eitHMaHOM XapaKTepOM BJIMSIHUS BEKTOPHOIO MOTEHIMAJIA
T0JIs1 HA KBAaHTOBbIE CBOMCTBA JIEKTPOHA, U3MEHEHHE BOJTHOBOM
(pa3pl yacTUIBl IO, IEMCTBUEM BEKTOPHOIO MOTEHIMAJA MOJ,



YTO BAXKHO VISl IOHUMAHUS KakK (PU3UUYECKON TIPUPOIIBI TICUXH-
YEeCKMX MPOLIECCOB YeTOBEeKa, TaK M MEXaHW3Ma MpeoOpa3oBa-
HUSI CUTHAJIA B TTOJIMTPOHE, JIAIOT MPEJICTaBIeHHE 00 MK Tprude-
CKOM TOKe KaK HocuTesie MH(GOpMAIMM U KBAaHTOBOU MPUPOJIbI
MH(MOPMALIMOHHBIX (DYHKIIMI YEJIOBEKa, OCTaBasICh B pAMKaXx Ha-
YYHOTO MeToja.



Cucrema «<DSN-2000»

«DSN-2000» siBisieTcs1 3JeKTPOHHO-KBAaHTOBBIM TIPUOOPOM
W TpeJHa3HauyeH [ PErucTpalyd HWH(POPMALMOHHBIX I10-
Jefl pa3IM4YHbIX OOBEKTOB. ABTOpHI M300pereHnsi — CraBwil-
kuil A. ., Hukutun A. H., Japosckux A. H.

C 1cnosnp30BaHUEM 3TOU MOJMTPOHHOW CHUCTEMBI IIPOBOAU-
JICh UCCJIEA0OBAHUS U PELeHUs NPUKJIAIHbIX 3a/1a4 IpaKThye-
cKkM 10 KoHIa 90-x rr. 3a 3TOT nepuop yCHelmHO Peui€H psl
9KCIIEPUMEHTATbHO-TEOPETUYECKUX UCCIAEJOBAHUIA U MPUKIIA-
HBIX 3a/1a4, OTMEYEHHBIX BO MHOTHX aBTOPCKUX CBUJETENILCTBAX
1 MyOIMKAIUSIX.

OcnoBont «DSN-2000» sABiI€TCSA 7EKTPOHHO-JIy4YEBOU ITPU-
OOp MOJIUTPOH C NMEKTPUUYECKH YIIPABISIEMON XapaKTEPUCTUKOM,
ocBoeHHbl1 Ha npeanpusaTusax BIIK B navane 70-x rr. Ilpu-
60op «DSN-2000» ucnonb30Bas ABa MOJMTPOHA ISl aHAIM3A
VMH(OPMAIIMOHHBIX TOJIEM U MUMEJI KOMITBIOTEPHOE YITPaBJICHUE
BCEMM pekHUMaMH padoThl Mpudopa. beuio pazpadboTaHo mpo-
rpaMMHOe oOecreueHre, Mo3BOJIIIee YCTaHABIMBATh pabouune
napaMeTphl MOJIUTPOHA, BBIOUPATh PEXUMBI padOTHl MpuOOpa
«DSN-2000» 1 BU3yanu3upoBarh pe3y/ibTaTbl U3MEPEHUH B I'pa-
(prueckom BHJIE HA SKpaHE MOHUTOPA.

[Monmutponnas cuctema «DSN-2000» npuMeHsiiach B 9KCIe-
pUMeHTax Jyisi OOHAPYXKEHHS CITyJallHOrO cUrHasia Ha ¢oHe Oe-
JIOro 1IyMa, JUisl PelleHusl MPaKTUYeCKUX 3ajad Kaprorpadu-



YecKol Kiaccu(uKaluu JIeIsiHOro nokposa akBaropuid CeBep-
HOT'O MOPCKOTO IMyTH U AOJTOCPOYHOTO MPOrHO3a, MPOrHO3UPO-
BaHUs T€OJIOTUYECKUX MECTOPOXKICHUM, AJIsI POTHO3UPOBAHMS
CTUXUWHBIX SIBJIEHUN (3EMJIETPSICEHUI, HABOJHEHUI ), /11l peru-
CTpAllMU MBICJIUTENTBHBIX MPOIIECCOB UeJIOBEeKa, padOTHl B MeIH-
KO-OMOJIOTMYECKOM HAITPaBJICHUH, PETUCTPAIIMN HEKOHTAKTHBIX
BO3JICMCTBUI Bpavya-McuxoTepaneBTa Ha namuenTa u 1. 1. C mo-
MOIIbIO NMPUOOpa PelIavCh 3aJaul PACIIO3HABAHUS U KJIACCH-
(pukanmu crydalHBIX TPOIECCOB, 3a7a4YM CBSA3M Ha OJMKHHE
U JaJbHUE PACCTOSIHUS KaK IO paJuOKaHajlaM, Tak U uepe3
CIUIOIITHBIE CPeJibl, B TOM YKCIIE U Yepe3 BOMY.

O0111en3BeCTHO, YTO (PyHIAMEHTOM POTHOCTUYECKUX YTBEP-
JKJIGHUW TeOJIOrOB SIBJISETCS YeThIpEXMepHasi Kaprorpaduue-
ckas 0a3a nmaHHbIX. CTUXWITHBIE O€/ICTBHS UMEIOT KOCMOTeo(du-
3UYECKYI0, TJI00ATbHO-PErMOHAIBHYIO IIMKJIUYECKYIO CTPYKTYPY,
IPOCTPAHCTBEHHO-BPEMEHHAs W3MEHYMBOCTh KOTOPBIX TaKxke
MIPE/ICTABIISAETCS B UYETHIPEXMEPHOM KapTOrpapuueckoM IMpo-
CTpaHCTBE. JTO YETHIPEXMEPHOE MH(POPMALIMOHHOE TOJE, 3Ta
cpea HeToABIACTHA aJITOPUTMUUECKUM METO/IaM, a MOJIUTPOH-
HbIe CCTEMBbI )KMBYT B HEW Kak PbIObI B BOJIE.

Pe3ynbTaThl BBIMIOMHEHHBIX HWCCICAOBAHUN TIOKA3aJH, YTO
npuMeHeHue nonuTpoHHou cructeMbl «DSN-2000» a1 o6Hapy-
KEHUsl CIy4YalHOro curHaja Ha ¢oHe Oesoro Iryma Mo3BOJisi-
€T ¢ BeposTHOCThIO He MeHee (0,95 oOHapyXuBaTh HEU3BECTHbIN
curdai Ha poHe Oesioro Mryma Mmpu COOTHOIIEHUH CUTHAII/IIYM
0,14.



Cucrema «DSN-2000» wucrionp3oBajgach sl pelieHusl 3a-
JJad MHOTOMEpHOM reorpadpuyeckon kinaccugpukanuu. IIpume-
POM TaKOTO pelleHus SIBISIETCS aBTOMaThuyecKas Kiaccuguka-
1M1 KapTorpaguueckoi 6a3bl JaHHBIX MO pacipeaesIeHuIo CIUIo-
YEHHOCTH JIbJIa B JICTHUH MepHOJ HABUTalu (MI0JIb-CEHTSIOPb)
Ha aKBaTOPUSIX MOpEW, TAroTemux K Tpacce CeBepHOro Mop-
ckoro myTu. CructeMa MCroib30BaJIach /1Jis BbIACCHUS CKPBITON
«KJaccudpunmpymoliein» uHQOpPMAIIMU 0COOEHHOCTEH JIeTOBON
00CTaHOBKH, 3a(pMKCUPOBAHHOW B KOMILJIEKTAaxX JIEJOBBIX KapT,
0e3 arpUOPHBIX CBEICHUIN O HAJTMUNH TAKUX OCOOCHHOCTEH.

[TonMTpOH MO3BOMUI MTPOCTO U HAJEKHO BBISBIISITH MOn00UE
(aHaJIOrMM) KOMILIEKCOB Ipauyeckux 0ObEKTOB, BBISIBUTD ITPO-
CTPAaHCTBEHHO-BPEMEHHbIE 3aKOHOMEPHOCTH MEKIOJIOBOM W3-
MEHYHUBOCTH JIEIOBBIX YCIOBUI. Pe3ysbraThl Uccie10BaHMiA KapT
JIeJOBOW OOCTAHOBKY C TIOMOIIIBIO TTOJTMTPOHHOM CUCTEMBI JIOKa-
3aJI1, YTO B APKTHKE JIeJOBbIE IIPOLIECCHl UAYT MO TPUHLIMITY Ca-
Moopraau3arnuu. [IporHo3 yie1oBoit 00CTaHOBKY 3aJaHHOM JieTa-
JI3AIUY MOKET OBITh COCTABJICH C UCTIONIb30BAHUEM OIPE/IeIIEH-
HOro Habopa aHaJIOroB (KOMILIEKTOB KapT), U3 00pabOTKH KOTO-
PbIX BbIJIEJIEHHE MPOTHOCTUYECKON MH(POPMAIUK (CKPbITOU WH-
(popmarum) 3aga€rcsa mMatpuiieid TH(POPMAITMOHHBIX JIEMEHTOB
CTaBUIIKOrO Pa3IMYHON Pa3MEPHOCTH.

YcnenHoe pelieHre 3a1aud MHOTOMEPHO# reorpadpuieckoin
KJIACCU(PUKALIMU B YCJIOBUSX MEKIOAOBOW MU3MEHUMBOCTU pac-
npesiesieHns Jiba B ApKTHKE MO3BOIMIO 3(PPEKTUBHO MPOrHO-
3UPOBaTh JIEJIOBYI0 OOCTAaHOBKY Ha Tpacce CeBEepHOr0 MOPCKO-



ro IMyTH B JIETHUM TIeprof]. 3a01aroBpeMeHHOCTb TaKOM UHMOP-
Malliy COCTaBJIsieT OT OJHOro Mecsia JI0 OIHOIO roja, XoTs
OrpaHMYEHHI TI0 320J1arOBPEMEHHOCTH B MICTIOJTb3YEMOM TTO/IXO-
ne Het. CocTaBiieHHbIe KapTorpaduyeckue ClieHapyu MoJeKal-
HOTO pa3BUTHA JIEAOBBIX ITpoLieccoB B ApkTuKe Ha 1997, 1998,
1999 ronel nokasanyu He MeHee, 4yeM 85-IPOLIEHTHYIO OIpaB-
JbIBaEMOCTb Mocieanux. IlosiBunach BOZMOKHOCTh MpejcKa3a-
HU$ CyHIIECTBEHHBIX aHOMAJIMI B pa3BUTHUH JIEIOBBIX ITPOLIECCOB
Y Bbl1a4a UH(pOpMAaIMK B KAPTUPOBAHHOM BU/JIE.

Emé€ onuH 3KCepuMeHT COCTOsAI B IIPOBEPKE BO3MOXKHOCTU
KJIaCCU(PUKAIIMU TIOJIMTPOHHOU CUCTEMOU CEUCMUYECKUX CHUT-
HAJIOB, KOTOpasi MO3BOJIMJIA Obl CO3/1aTh TEHJICHIIMIO Pa3BUTHS
nporiecca rnepen coosiTieM. B padore oOpadaThBaIMCh Mar-
HUTO(POHHBIE 3aMTUCU CENCMUUYECKUX CUTHAJIOB, TPUMBIKAIOIIIX
HENoCpeCTBEHHO K coObIThi0 B Cnintake. BeIBOIBI 10 3KCHIepH-
MEHTY: UCHOJIb30BAHUE TIOJIUTPOHHOM CHCTEMBI, HA BXOJ, KOTO-
oM MOAABAJICA CEMCMUYECKHI CUTHAJ, TIO3BOJISIET BBIYUCIIUTH
TEH/ICHIIMIO Pa3BUTHUs COOBITUS B Oymyiiem. BepostHOCTh Tipa-
BUJIBHOTO PacliO3HAaBaHMsI 3aBUCUT OT CPOKOB MPEACKA3aHUSI.



Cucrema «DSN-2000» ¢ onTH4eCKUM
0JOKOM JIJIs1 perucTpamun
04YaroB 3eMJIETPSACEHUS

1. Cucmema «DSN-2000» ¢ onmuueckum 010K0m 0151 pe-
2ucmpayuyu 04az08 3eMAempsiCeHuUs

1.1. Ipuoop «DSN-2000»

Hasnauennue

«DSN-2000» siBrisieTcs1 3JeKTPOHHO-KBAHTOBBIM TTPUOOPOM
U Tpe[Ha3HaueH [UIsl PerucTpaiud WHMOPMAIIMOHHBIX TMOJel
Pa3IMYHBIX OOBEKTOB.

OcnoBont «DSN-2000» sBiI€TCA 37EKTPOHHOIYYEBOU MPU-
60p [TOJINTPOH [1] ¢ anekTpuyecKky yrpagisieMoOl XapakTepy-
CTUKOM, ocBoeHHbIN Ha npeanpustusx BIIK B Hauane 70-x ro-
noB. Ha puc. 1 npezacraBiieH BHEIIHUI BUJ TTOJIMTPOHA, A HA PUC.
2 cXeMaTH4YHO MOKa3aHa ero KOHCTPYKLUSI.



Puc.1 BHenHuii BU1 MoauTpoHa

a — 6e3 3aIUTHOTO KpaHa.



b — ¢ 3alUTHBIM SKPAHOM.

Puc.2. YrpoingHHas KOHCTPYKIIUS TOJIUTPOHA

1 — 3neKTpOHHASA MyLIKa;

2 — 9/IeKTPOHHBIN MTYYOK;

3, 4 — KoJUIeKTOpa;

5, 6 — (pyHkuMoHambHBIE TUIacTUHBL (D).

Jns ynpomenust pucyHka uzoopaxkensl 5 map PI1. B neit-
CTBUTEJIBHOCTH y nosiuTpoHa nmerorcs 10 map PII.



X, Y — OTKJIOHAIONINE JIACTUHBI

OCHOBHO# MTPUHIUTT paOOTHI MOJUTPOHA 3aKJTI0YAETCS B Clie-
JYIOLLEM:

C nomoIpio 1eKTpOHHON MymKH 1 co3pa€rcst HechOKyCcH-
POBAaHHBIN MMyYOK 3JIEKTPOHOB 2. [TydoK ¢ MOMOIIBIO OTKJIOHS-
I0IKX TUIacTUH X W Y HampabiisieTcsl B 30HY (DYHKIIMOHAJIb-
HeIX iactud (PII) 5, 6 1 nonagaer OMHOBPEMEHHO Ha JIBE KOJI-
JIEKTOpHBIE TIAaCTUHBL 3, 4. KOJUIEKTOpHBIE TUIACTUHBI UMEIOT
KOPBITOOOpasHyIo (popMy, UCKITIOUAIOIITYIO paccesiHue EKTPO-
HOB 3a TIPeJIeNibl ITUX IJIACTUH, U SIBJISIIOTCS MUIICHSIMU/ IETEK-
TOpaMH JIEKTPOHOB. B mpouiecce nBUKEHUS MyyKa BO3HUKAET
OoMOapIMpoBKa JEKTPOHAMM KaK CaMUX KOJUICKTOPHBIX IIjIa-
cruH, Tak 1 PI1, pacnonokeHHbIX B HEMOCPEJICTBEHHON OJTN30-
CTH OT Iy4YKa 3JIEKTPOHOB. B pe3ynbrarte Takoit 6oMOaparpOB-
KU BO3HUKAIOT BTOPUYHBIE SIBJIEHN 1, KOTOPbIE MOKHO PA3/IE€IUTh
Ha JIB€ YacTH:

1) BTOprYHasi SMUCCUsI — BHIOMBaHKE TIEPBUYHBIMU JIEKTPO-
HaMU BTOPUYHBIX JIEKTPOHOB;

2) oTpakeHHUe NEPBUYHBIX JIEKTPOHOB OT NoBepxHocTer DI
OJHOBPEMEHHO MOJ1 YIJIaMU OT 2 710 5°, MPOUCXOJSIIIEE B PE3YJIb-
TaTe CKOJIb3SIETO PACCEesHUS.

[lo aHayorum ¢ ONTUKOU (CiIyyall KOTEPEHTHOIO OTPAKEHUS
My4yKa CBETa OT JBYX 3€pKajl) 3Ta CUTyauusi MPUBOAUT K IIO-
SIBJICHUIO JIByX KOTEPEHTHBIX MHHUMBIX UCTOUHUKOB. Pe3ysbrar
MHTEP(EPEHIMN KOTEPEHTHBIX IMYYKOB OT MHUMBIX MCTOYHHU-



KOB MOXHO 3aperucTpupoBaTh B BUje (PYHKLMU HANPSKEHUS
Ha KOJUJIEKTOpax 3, 4.

XapakTepHoil 0COOEHHOCTBIO MHTeP(EPEHITNY SIBIISIETCS pe3-
KO€ yCWJIEeHHEe U U30UpaTesIbHOCTh MH(OPMATUBHBIX MPU3HAKOB
CUTHAJIOB, ONPEAESISIONINX JaHHOE SIBJICHUE.

HIMeHHO 3TO OOCTOSITENILCTBO TOCTYKHJIO OCHOBOH IS
YCIIEIIHOTO UCIIOJIb30BAaHMUS MOJIMTPOHA MPU PEIIEHUH MHOTO-
YKMCJIEHHBIX NPUKJIAJHBIX 3a/a4 [2].



JKcnepuMeHTAIbHbIN
0JIOK C MOJMTPOHOM

I[Tpu poBeIeHNY UCCIIETOBAHUIA C TOIUTPOHOM YIOOHO ITOJTb-
30BaThCs CHENUAIBLHO Pa3pabOTaHHBIM OJIOKOM. DTOT OJIOK MO-
XKeT OBbITh MCIOJIb30BaH B COCTABE CHCTEM PACIIO3HABAHMSI, Ma-
THOCTUKH, YIIPABJICHUS U T. 1.

SkcnepuMeHTaibHas ycraHoBka DVII ¢ nByms npudopamu



JI®-911

Bnok conepsxut nBa npudopa JIO-9I1, nenvrenv HanpsoKEHUS
Y pa3iMyHble BcrioMoratesibHble MaTepuaibl. Cxema pazpadoTa-
Ha TaKUM OOpPa30M, YTO MOKET ObITh UCIIOIb30BaHA COBMECTHO
co cranmapTHeM OnokoM BIC-1 mmpoko pacrpocTpaHEHHOM
aHaJIoroBoil BeruMcauTenbHoi Mamusl MH-7M. Kpowme 6510ka
MUTAHKUS, 3TA MALIMHA MOXET YCIEIHO UCIIOIb30BaThCS /17151 Ha-
Oopa BCITOMOraTeJIbHbIX CXeM — OJIOKOB MacCIITaOMPOBAHM S, MH-
TErpaTopoB, KOMIAPATOPOB U T. II.

Ui MOHTaka CXeM, MOAKJIIOYAeMBbIX K (DYHKIIMOHAJIbHBIM
IUIACTMHAM, UMEETCS CIEeIMaIbHO BCTPOEHHAS MAHENb, KJIEMMbI
KOTOPOH CBSI3aHbl CO BCEMU (DYHKIIMOHAIbHBIMU TUIACTUHAMMU.

Tt KOHTPOJIST HATIPSKEHUSI TIMTaHUSI B OJIOK BCTPOEH M3Me-
PUTETBHBIA TTPUOOP, UMEETCs] BO3MOXKHOCTh U3MEHATh COMPO-
TUBJIEHME Harpy3ku Ha Kojuiektopax ot 1 kOwm 10 1 MOwm.

['eHepaTop MUIIOOOPA3HOTrO HANPSKEHUSI MOXKET OBITh ITOM-
KJIIOYEH Yepes ClelMaIbHbIe KJIEMMbI MJIM MOKET UCTIONb30BaTh-
¢4 BbIXOJ MHTErparopa Mamvasl MH-7M.

Kpome Toro, B 610K AJ1s1 MPOBEPKH HACTPONKHU U Pa3TMUHBIX
UCTIBITAHUI YITPABJIsIEMbIM JIBUKEHUEM JIy4a BCTPOEH CHelUab-
HBIM [TOTEHLIMOMETP.

OO01me TexHuueckue ganaeie omoka DYII:

1) HampskeHWE WCTOYHMKA TIUTAHUS — [OCTOSIHHOE
1350 B £0,1%, nepemennoe 6,313 B, 50 I't;, momHocts 100 Br;

2) rabaputsl — 498x397x199 mm;



3) macca — He Oonee 18 kr.

Crasuukuit A. U.
Huxkutua A. H.



IHomTpoHn, Ilcunepon u Merarpon —
BJIMsSIHHE HA cJydailHble COOBLITUA

[MomuTpoH MOKET MCIOJIL30BATHCS JIJIS1 IPe0Opa3OBaHUSI UH-
opmaiin 0 ETEPMUHUPOBAHHBIX (PUBUUYECKUX TIpoIleccax,
B TOM YHCJIe O peabHbIX (PU3UYECKUX Mpoleccax, 3HAHUS O KO-
TOPBIX OTPAaHUYEHBI, MPEICTABICHHONW CUTHATIAMH CITy4alHOTO
XapakTepa WA UX XapaKTEepPUCTUKU HEBO3MOXHO TOYHO M3Me-
PUTh, KOTOPbIE MOXKHO OTHECTH K MPOLIECCAM CITyYaillHOTO XapakK-
Tepa. [IpuGop MokeT ObITh UCTIONB30BAH B YCTPOUCTBax (hopMHU-
POBaHMSI CITyYaHBIX CUTHAJIOB B KAUECTBE HEJIMHEWHOTO MPeod-
paszoBare’isi, O3BOJIsIET c(hOPMUPOBATH CITyYANHBIN CUTHAI C Pe-
TYJIUPYEMBbIMU BEPOSTHOCTHBIMU XapaKTepUCTUKAaMU, Ipeoopa-
30BaTh MPUHSATHI CIyYalHbIM CUTHAT K CIyYallHOMY CUTHATY
C 3a/laHHBIMM XAPaKTEPUCTUKAMU. ITO MO3BOJISIET NPUMEHSThH
YCTPOKCTBO MPH YIPABJICHUU CIOKHBIMU MPOIIECCAMU U B UMU-
TALMOHHOM MOJIEJIMPOBAHUU.

Ha ocHoBe moiauTpoHa MOXeT ObIThb MOCTPOEH IeHepaTtop
CITy4YallHBIX YHCEeJI, UMEIOTCSI TIATeHThl Ha CO3JIaHKhe reHepaTopa
C MPUMEHEHUEM MOIUTPOHA.

B cBSI3M ¢ TAKUMU XapaKTEPUCTUKAMU U OCOOEHHOCTSIMH T10-
JIMTPOHA ObUIO UHTEPECHO CPABHUTD IKCTIEPUMEHTHI, (PUKCUPYIO-
11e BO3HUKAIIYE (DEHOMEHbI BIMSHUSI CO3HAHUS U IPYTUX UC-
TOYHHMKOB MH(OpMAIIUU Ha JIeATEIbHOCTh TeHEPATOPOB CITyvaii-



HBIX COOBITUI M X OOBSICHEHNE HayYHBIM CO00ITIecTBOM. OTHUM
U3 TAKUX IPUOOPOB, (hyHAAMEHTATBHOE UCCIIEIOBAHUE KOTOPOTO
MIPOBOJIUJIOCH HECKOJIBKO JIECATHIIETUI U TIPOJOJIKAETCS JI0 CUX
TIOp, SIBJISIETCSI IPUOOP TICUIIEPOH.

[cunepoH — 3To 3MEeKTPOHHBIN MPUOOP, (PUBMUECKUN TaTINK
CIyYaliHBIX COOBITUM, TEHEpUPYIOUMH (PyHIAMEHTAIBHO CIIy-
YaiiHbIe MOCIIeI0BATEILHOCTH OUTOB M3 JIByX BO3BMOXKHBIX HCXO-
J0B. AnmaparHasi 4acTh MPOU3BOAUTCS KOMIIAHUEW KOMIIaHUen
Psyleron, npencrapiisieT coO0i reHepaTop CaydalHbIX COOBITUIA
(I'CC) um REG (Random Event Generator). [Tpu6op He pea-
rupyet Ha (pu3MYECKKe HABOJIKH, IIOMEXH W MeperpeBbl, Ha BbI-
X0Jie UMeeT IM(MPOBOI CUTHAJ B peajibHOM BpeMeHH. B rpucyT-
CTBHMH YeJIOBeKa-oreparopa HaOJIOIAl0TCsA OTKJIOHEHHS B Pado-
Te TCUJIEPOHA OT CTATUCTUYECKUX 3aKOHOB TEOPHH BEPOSITHO-
creil. [TpubOp MOKET MCIOB30BAThCS KAaK KOMIUIEKC M3 arla-
PaTHOro ¥ MPOrpaMMHOro odecrieueHusi, MO3BOJISIONIETO BbIBE-
CTU Ha 9KPaH CTEHEPUPOBAHHYIO MM TOC/IEIOBATEIbHOCTD CITy-
YaHBIX TTPOIIECCOB B BUJIE HEMPEPHIBHOTO TpachvKa WK B IBO-
U9IHOM Bujie. [IcHiepoH UCTIONb3yeTcsl B MACIITAOHBIX IKCIIePH-
MEHTAaX IO BbISIBJIEHUIO BJIMSHUS CO3HAHUS YeJIOBeKa Ha MoKa3a-
HUSL (PUBMUECKUX TPUOOPOB. Pe3ybraTel SKCIIEpUMEHTOB CBH-
JeTEeJILCTBYIOT O MPSIMOM B3aMMOJICHCTBUY YeJIOBEKA U MAIIIHbI,
BJIMSIHUY CO3HAHUS HA TEXHUYECKOE YCTPONCTBO. brun mosmyye-
HBbI Pe3yJIbTaThl, KOTOPbIE HE BITUCHIBAIOTCS] B PAMKHU TPAIUIMOH-
HBIX HAYYHBIX MPEJICTABIEHUI, YTO CTABUT IICUJIEPOH B OJIUH Pl
¢ IpuOOPOM TIOJIUTPOH U CUCTEMOU «MeTaTpoH», IEMOHCTPUPY-



IOIIKX COMOCTaBUMBIE 3 EKTHI.

OCHOBHBIMU 3JIEMEHTAMM CXEMbl YCTPOICTBAa AAaT4YMKa CIIy-
YailHBIX YMCeJl NICUJIEPOH SIBJISIIOTCS: Ba UCTOUYHUKA ITyMa, I0-
POXJAEMOIr0 KBAHTOBBIM TYHHEJIMPOBAHUEM SJIEKTPOHOB B IO-
JIEBOM TPaH3UCTOPE; TPAH3UCTOPHBIN YCUJIUTENb CUTHAJIA; TIPe-
oOpa3zoBaTenb curHaia B U(POBYI0 (POpMY; CMEIMBAHKIE ABYX
CUIHAJIOB JJ1s1 (POPMHUPOBAHUSI €AMHOTO MOTOKA JIAHHBIX; BHIBOJL
naHHblx yepe3 USB-nopt. BHenHAs 1 BHYTpeHHs 3a11Ta PU-
Oopa TMoAaBJISET BIUSHUE KaK NMEKTPUUYECKUX, TAaK U MArHUT-
HBIX TOJIel M3BHE W M3HYTPH MpHOOpa, MO3BOISIET MUHUMU3H-
pOBaTh WM MOJTHOCTBIO YCTPAHUTh BAMSHUE (PU3MUECKUX MPO-
LIECCOB Ha T€HEPALMIO CIIy4YalHbIX CUTHAJIOB. [Ipy HOpMaIbHBIX
YCJIOBUSIX TICUJIEPOHBI IPOXOASIT BCE U3BECTHBIE CTATUCTUYECKHE
TECTBI HA CIIy4alHOCTb.

[Tponykuus u gesiTenbHOCTh KoMIlanuu Psyleron, npousBoau-
TeJIsl TICUJIepOHa, OCHOBaHA Ha pa3zpadorkax [IpuHCTOHCKOM J1a-
OopaTopuu MPUKJIATHBIX UCCIIEOBAHUN aHOMAJIbHBIX SIBIICHUI
(PEAR). Yuénbie PEAR nipoBoanv SKCIEPUMEHTHI C IICHUJIEPO-
HoM 28 et ¢ 1979 mo 2007 roa, B KoTopoM sabopatopust Obl-
Ja 3aKkpeiTa. Bputn pazpadoTaHbl TeOpEeTHUECKUEe MOJEIH, M03-
BOJISIIONIME TIOHSITh POJTb COBHAHUS B CO3/1aHUU (PU3UUECKON pe-
abHOCTU. B Hacrosiiiee BpeMs UCCea0BaTeNIbCKYIO POrpamMmy
Ha Oase rcuiiepoHa BeJET HekoMMepueckas opranuzanus [CRL,
KOTOpasi 3aHUMAETCS U3yUYEHUEM POJIA CO3HAHUS B (PU3NYECKON
PeaJIbHOCTH 1 00eCTieunBaeT HeTIPEPHIBHYIO PadOTy U U3yUeHHe
pe3yabraroB PEAR mmpokoii o011iecTBeHHOCTBIO M UCCIIE/IOBa-



TEJILCKUMHU COOOIIIECTBAMMU.

B OOBIYHBIX YCTIOBUSIX TIPM OTCYTCTBHM KOHTAKTa 4YeJsloBe-
Ka-oreparopa ¢ mpuOOpPOM TICUJIEPOH BHIJAET MOC/IEA0BATEb-
HOCTb JJBOMYHBIX CTyYalHbIX COOBITHI (0003HAYEHHBIE TTPH BU-
3yaln3alui Ha TpaduKe Kak CKauOK BBEPX WJIM BHU3 OTHOCH-
TEJIbHO MPEIbIAYIIero MoKa3aresisi), KoTopasi HOIYMHSIETCS] BCEM
BEPOSTHOCTHBIM 3aKOHAM, COIJIACHO KOTOPHIM KOJIMYECTBA OT-
KJIOHEHU! BBEPX Y BHU3 OJIMHAKOBBI B CTATUCTUYECKU 3HAUMMBIX
BBIOOPKAxX. DTO MO3BOJISET YCTAHOBUTH OA30BYIO JIMHUIO IKCIIE-
pUMEHTa W TEOPETHUYECKYIO JIMHUI0O MAaTeMaTH4eCKOro OKUaa-
Hus1. Bputo 3apMKCHpPOBaHO, YTO MPUCYTCTBUE HAOTIOAATENS, HA-
3BaHHOTO B 9KCIIEPUMEHTAX «OIEepaTop», ero OCO3HaHHOE BO3-
JeWCTBYE HA TEHEPATOP CITyYalHbIX COOBITUI CHUJION CBOETO Ha-
MEpeHHS BBI3BIBAET OTKJIOHEHHE OT CTAaTHCTHUYECKUX 3aKOHOB,
3HAYMMBbI CBUT B MOKa3aHUAX mpuoOopa. BosneiictBue yesno-
BEKa MOXET ObITh CO3HATENILHOE, BOJIEBOE 10 MOCTABJIEHHOM 11e-
7, HEUTpaibHOE HAOMI0IeHUe WITM Heoco3HaBaemoe. [ enepartop
CITyYallHBIX COOBITUI CKOHCTPYWUPOBAH U OTKAJIMOPOBAH TaKUM
00pa3oM, 4TOOBI BEPOSTHOCTH OOOMX UCXOMIOB (HYJIeH 1 eIMHMUII)
Obuta ogrHakoBoi 50 Ha 50 TIPOIEHTOB C MPAKTUYECKH HEorpa-
HUYEHHOUN TOYHOCTBIO Ha JTI0OOM IMPOMeKyTKe BpeMeHu. Hadmo-
Jatesib MOXKET 3apaHee OCO3HAHHO, B COOTBETCTBUU CO CBOUM
HaMepeHHeM, 33J]aBaTh 11eJIb — CO3/1aTh OTKJIOHEHUSI JIMHUY I'pa-
(puka BBepx Wi BHU3 OT 6a30BOM rOPU3OHTATIBLHOM JIMHUU (UTO-
OBl BHINA/IAJTA TOJIBKO €TUHUIIBI WA TOJIBKO HYJIM), KOHIIEHTPH-
PYACh Ha 3TOM 3a7aye, WK, HA0OOPOT, MBITAThCS MAKCUMAJIBHO



MPUOJIM3UTHLCS K ©a30BOM JTMHUMA C MUHUMAJIBHBIMU OT HEe€ OT-
KJIOHEHUSIMH — B 9THX IKCIIEPUMEHTAX HAOTIONAIOTCS OTKJIOHE-
HUSI OT CTATUCTUYECKUX 3aKOHOB, KOTOPbIE MOXHO 0OpadaThi-
BaTh CTATUCTUYECKMMHM METOJIAMM aHaJIM3a JaHHbIX. MHOroumc-
JICHHBIE 9KCIEPUMEHTHI B TeyeHue 40 JieT nmokasaim Koppess-
[IUI0 MEX/1y HAMEPEHUEM YeJIoBeKa U CITyYallHbIMU MTOKa3aHUsI-
MU puzraeckoro mpudopa. HakorieHa orpoMHasi craTUCTHYe-
cKkast 6a3a MoJOOHBIX IKCIIEPUMEHTOB B MUJUIMOHAX MCIIBITAHUIT
C COTHSIMH OIEPaTOPOB IO €IUHOU IKCIIEPUMEHTAILHON METO-
JIVIKE, YTO TO3BOJIMIIO COOpaTh OOJIBINION MACCUB JIAHHBIX, TTOJTY-
YUThb PE3Y/IbTaThl, BHIXOASIINE JAIEKO 32 PAMKH BEPOSTHOCTHBIX
3HavyeHui. Korga nmpubop ocraBasicst 6e3 BHUMaHUs (Oe3 orepa-
TOpa-Ha0JIo/1aTeN ), €ro MOKa3aHus OJTy:K1aIi BOJIU3U CPETHETO
3HAYEHUsI B COOTBETCTBUU C TEOPHEN BEPOSTHOCTEM, C MPEICKa-
3aHUMEM MaTeMaTU4YeCKOW MOJAEJH, UCTIONb3yeMOU ISl aHaIu3a
IOTOKA JTaHHBIX.

Il IpOBEpKM BIWSIHUS ONlepaTopa B 3aBUCUMOCTH OT pac-
CTOSIHUSI Y BPEMEHU SKCIIEPUMEHTHI TPOBOIMIIUCH B PA3IUYHBIX
YCJIOBUSIX, HATIPUMEP, PSIIOM C TICUJIEPOHOM U B YCJIOBUSIX BO3-
JEVCTBUS Ha yOaJIEHHbIE MPUOOPHI BIEPEN M Ha3a] BO BpeMe-
HU. BbIIM TIpoBe/IeHbl SKCIIEPUMEHTHI 110 BO3JEUCTBHIO Ha TI0-
TOK JJAaHHBIX TEHEPATOPa CIIyYaHBIX COOBITUI B OYIyIIIEM, JIO TO-
IO KaK OHH OYyT CTeHEepUPOBaHbl. AHOMAJIUU, PETUCTPUPYEMBbIC
B TaKUX YCJIOBUSX, UMeJIU MecTo. Takke MpOBOIUINCH MHOTO-
YKCJIEHHbIE SKCIIEPUMEHTHI C TPYIITION OMEepaTopoB, CBSA3AHHBIX
eIMHON 3aj1a4yell WM NOJOOPAHHBIX CITyYaillHO, WCIIBITHIBAJICH



pa3uuHble BUJbl BO3/IEUCTBUSI, SMOLIUY, MEIUTALIMY, BIIUSHUE
MOJCO3HAHHUS, JABIIME CTATUCTUYECKH 3HAYMMBbIE AHOMAJIbHBIE
nannbie. [IporpammHoe oOecrieueHre K MCUIePOHY MO3BOJISET
OOHApYKUTh aHOMAJIbHOE TMOBeJeHUe MPUOOpa, YTO JAeT BO3-
MOHOCTb MCHOJIb30BaTh CTAHJAPTHBIE CTATUCTUYECKUE METO-
Jbl aHAIN3a SKCIIEPUMEHTAIBHBIX PE3YJIbTaTOB U 3a(PUKCHUPO-
BaTh BO3MOXXHOE BO37edcTBUE Ha mpuoOop. CriocoOHOCTD TICH-
JIEpOHA BBISIBUTh AHOMAJIbHBI (POH OKpYXKAIOLIEW Cpelbl WIn
AQHOMAJIbHBI MCTOYHUK BO3JEWCTBUS, BIMSHUE (PU3HOIOTHYE-
CKHMX WM TCHUXOJIOTMYECKHUX (PAKTOPOB oreparopa MO3BOJISET
UCTIOJIb30BaTh MPUOOP IS IOUCKA U U3YYEeHUsT HEOOBIYHBIX, T1a-
paHopmasbHbIX siBeHMA. Eciu nmpudop Oyaer mokasbiBaTh pes-
KH€ U NPOJOKUTENbHbIE OTKJIOHEHUSI OT HOPMAJIbHOTO CTaTH-
CTUYECKOr'0 MOBEACHHM S, BOZMOKHO, YTO 3TO CBUJETEIBCTBO TEC-
HOW MH(OPMALIMOHHOM CBSI3W MEX]y ONEepaTOpOM U YCTPOU-
CTBOM, He(pM3NYECKOrO B3aUMOJICUCTBUS YesoBeKa U Mmpudopa,
(pukcarys BAMSHKUSA HEKOTO 3HAYMMOTO ISl CUCTEMBI COOBITH S,
LIEJIEBOTO MHTEJUIEKTYaJTbHOIO BO3JIEUCTBUSI CO3HAHUEM, BBICO-
KO3MOIIMOHAJILHOTO OOITIIECTBEHHOT'O COOBITHS WJIM aHOMAJIbHOW
30HBI.

B psily OCHOBHBIX pe3yJabTaTOB MCCIENOBAHUH ICUJIEPOHA
CTOUT BBACTUTHh OOUH 3((EKT, Ha3BaHHbIN «3(pPeKT HOMepa
cepun». YacTto orneparopbl Ipy MEPBOM KOHTAKTE C TMCHJIEPO-
HOM JIOOMBAJIMCh CaMbIX BBIIAIOIIUXCS PE3YJIbTATOB MO HApY-
HIEHUI0 MaTeMaTUYeCKON BEPOSTHOCTU COOBITHS, UTO Ha Tpa-
(pmkax BUIHO, KaK 3HAYUTEJLHOE OTKJIOHEHHE BBEPX WJIM BHU3



OT CTaTUCTUYECKU pacye€THhIX. Ho 3TOT 3hpekT «meporo nosu-
XOJ1a» BIIOCJIEACTBUY B CJIEAYIOIIUX CEPUSX Y TOTO K€ ONeparo-
pa rpormnajaj, B MPOJOIKUTEIbHBIX SKCIIEPUMEHTAX IT0KA3aTeNN
BO3BpalIaInch K 0a30BOM HOpME. DTOT (DEHOMEH HCCIieloBaTe-
JIM BBIAETWIM B OTHENbHBIN MyHKT: «Hanmuuue adpdexra ,,nep-
BOTO MOAX0Ja“, KOIja aHOMaJIbHBIE MOKAa3aTeau aCUMIITOTHYE-
CKM BO3BpAILIAIOTCS B HOPMY TPU MPOIOIKUTEbHBIX IKCIEPU-
MeHTax». AcumMnToTrdecKuid 3¢ ¢eKT, HOpMUPOBAHUE, CTAOU-
JI3a1usl, BOCCTAHABIMBAETCS A0 aCUMIITOTUYECKOrO HOPMaJlb-
HOT'O 3HaYEHUsI — CaMO OITMCaHue 3TOro 3pdeKTa B myOTuKaIm-
ax PEAR u ICRL roBoput 0 ToM, 4TO IPOUCXOAUT BBIPABHU-
BaHUE M3HAYAJIbHO IJIAHUPYEMbIX U MPOSABJIEHHBIX AHOMAJIbHBIX
pe3yJbTaTOB K CTaHIAPTHOMY, CTAOMIBHOMY, HOPMAJIbHOMY CO-
CTOSIHUMIO cucTeMbl. ITponcxonuT HOpMHUpOBAaHUE, TP KOTOPOM
LIEJIEBOE BO3/ICMCTBUE OMepaTropa MpH MONbITKE BbI3BATh 3HAUYU-
MO€ OTKJIOHEHHE B MaTeMaTHUECKON BEPOSITHOCTU COOBITHUS TEP-
UT (PUACKO, OH HE MOXKET ITOTO CHENaTh, HE MOXKET YBEJTUUYUTh
Harpy3Ky Ha mpuoOop, packadyaTb CUCTEMY TakK, Kak 3TO eMy ya-
JIOCh B NEPBBIX IKCIEpUMEHTax. Bo3MoOkHO, 371€ch MpOsBIIEHA
oOpaTHasi CBsI3b, BIUSIHUE PE3y/IbTaTa MEPBbIX IKCIIEPUMEHTOB
Ha MOCJIelyIolre, Ha CO3HaHKWEe/TIOICO3HAHUE OIlEpaTopa, Mpo-
UCXOAUT ero oOydyeHne U HOPMHUPOBAHUE, MOHMMAaHKE 3aKOHO-
MEPHOCTH, 3aKPEIJICHNE HABBIKOB HOPMBbI, KOTOPbIE HE AAIOT CAE-
JIaTh «IJIYTIOCTh» pazyMmy. DTOT 3(PPEKT JEMOHCTPUPYET HEBO3-
MOKHOCTb peaii3alliy LEJEBOU 3a1a4M 10 CO3[IaHUI0 3aBeJI0-
MO aHOMAJIFHOTO Pe3yJIbTaTa CUCTEMHBIM 00Pa30OM C HCTIONb30-



BaHKMEM MPUOOPOB, TIOTOOHBIX TICUJIEPOHY, TIOJIMTPOHY U CHCTE-
Me «Metarpon».

STOT aCUMITOTHYECKUI 3(PPEKT MOKHO OOBSICHUTH TEM, UTO
HOPMUPOBAaHUE U HOpMa SIBJISIIOTCS (PYHAAMEHTAJIBHOM 3aKOHO-
MEpPHOCTBIO peabHOCTH, 0 4éM Oojiee mogpoOHO Oymer pac-
CKa3aHO B MOCJIE/IHEN I71aBe, MOCBSAIIEHHON PAaCKPHITUIO MOHS-
THS1 «HOpMa». Haxozsich B KOHTakTe ¢ puOOpOM, BUIIS peaK-
LIMI0 Ha CBOE BO3/IEHICTBUE, YEIOBEK-OMEPATOP TOKE YUUTCS JEeH-
CTBOBAaTh ONTUMAJILHO, HOPMAJILHO, aK€e €CJIA 3TO MPOUCXOAUT
HEOCO3HAHHO, Yepe3 nojico3Hanue. Kak Obl onepatop He mbiTa-
csl IpoJaBUTh (PyHAAMEHTATbHBIN 3aKOH HOPMbI B TIOCTAaHOBKE
CBOUX LIJIEH, TIOJIb3YSCh PAlIMOHAIHOM YacTbl0 CO3HAHMSA, IS
TOTO YTOOBI BBI3BATh 3HAUMMOE OTKJIOHEHHE CHCTEMBbI OT CTaTH-
CTHYECKOW HOPMBI, — OH HE MOJKET 3TO caesiarb. Hannuue takoro
s(deKTa MoKa3pBaeT CyTh B3aUMOJICHCTBHUSI C TPUOOPOM, a de-
pe3 Hero co BCEM MUPOM — HAJI0 ObITh «HOPMAJIbHBIM>, IIEJIOCT-
HBIM CO BCE PeabHOCTHIO, 11eJIeCO00pa3HbIM, YMETh CO3/1aBaTh
HOPMY, HOPMHUPOBaTh MH(OPMAIIMOHHBIE CTPYKTYPbl CBOM M MU-
pa. DddekT Bo3BpalieHns K 6a30BOl HOPME B CEPUU IKCIIEPU-
MEHTOB (PUKCUPYETCS MICUIIEPOHOM Ha rpadpuKe CIIydanHbIX MPO-
LIECCOB KakK CIVIa)E€HHAasl CHHYCOU/ia, FTAPMOHMUYHAS BOJIHA, OTPa-
Jamolas CTaHAapTHOE, ONTUMAJIbBHOE, HOPMAJIbHOE COCTOSIHUE
CHUCTEMBI.

OueHuBas pe3y/bTaThl UCCIEJOBAHUM IICUIIEPOHA, MOXHO 3a-
METHTb, YTO MPHOOP (PUKCHPYET HEKYI0 peakiio Ha WHQOP-
MallvIo, MPOSIBJIEHHYI0 U HENPOSIBJIECHHYIO, CKPBITYI0O MJIM OCO-



3HAHHYIO0, HE UMEIONIYIO I0 CUX TIOP TEOPETUIECKOr0 0OOCHOBA-
HHS M KOHCEHCYyca HaydHoro cooOmmectBa. [lomoOHbIe cBOCTBA
JEMOHCTPUPYET JIeKTPOBAKYYMHBIN MPUOOP MOJIUTPOH U OITH-
yeckas cucrema «MetaTpoH». DT yCTpOCTBA BOCIPUHUMAIOT
BECh CIIEKTP OKpYy:Katoiiend nagopmaliiy, B TOM YUCIIEe HEBBISIB-
JICHHBIY ¥ HEeSIBHBIM, M pearnpyioT Ha IeJieHalpaBIeHHyIo pado-
Ty OIlepaTopa, Ha ero CO3HaHUe U MOACO3HAHUE, HA PAllIOHAIIb-
HbIE U UpPAIMOHAJIbHBIE ACMIEKThI CO3HaHU 1. Takoe CBOMCTBO pe-
aKIIMY MpUOOpa Ha BO3/IEHCTBHE CO3HAHMS OrlepaTopa v CTyJan-
HBIX COOBITHI TMO3BOJISIET BBIACIUTD BCE 9TU YCTPOWCTBA — TIO-
JIMTPOH, MCUJIEPOH U MeTaTpoH — B OJHY OOLIyI0 TpyIITy.
OcobeHHOCTb cucTeMbl «MeTaTpoH» 3aKJII0YaeTcsl B TOM, YTO
YCTPOWCTBO HE TOJIBKO MPOM3BOAUT cOOp M aHanm3 mH(popMa-
[IUU, HO U UX TUArHOCTUKY, TpaHC(hOPMAIMIO U HOPMHUPOBAHUE.
HopmupoBaHue 3a105KeHO B CUCTEMY B TPOCTPAHCTBEHHYIO CXe-
MYy €ro 3JIEMEHTOB, PACIONIOKEHHBIX B COOTBETCTBUU C UJEaNTb-
HBIMHU TIPOTIOPIUSAMU 0Aa30BOM MOJIEIN, U3BECTHOM IO Ha3Ba-
HreM Kyo Mertarpona, G1aromapst MCIoiIb30BaHUI0 FAPMOHU3H-
POBaHHBIX KOMOWHAIIUI, BXOAAIIMX B HETO UEaTbHBIX MHOTO-
I'PaHHUKOB TUIATOHOBBIX TeJI: KyO, TETPasip, OKTadAp, MKOCAIIP,
JoAeKa’dp, 3BE3MuaThiil Terpasnp. Ha BXxon ycrporicTBa mopa-
€TCS ONTUYECKUUM CUTHAJI CIIyYalHOTO XapakTepa, KOTOPBIM IO-
najgaeT B ONTUYECKYI0 KOHCTPYKIMIO COCTOSIIYI0 U3 KPUCTa-
JIOB, 3epKaJl U j1azepoB. H(opmalivsi, COOTBETCTBYIOIIAS COCTO-
SITHUAIO YeJIOBEKa, €r0 MBICIISIM, HAKJIaIbIBAETCSI HA HOCUTEh Oec-
KOHTAKTHBIM CIIOCOOOM, TIPH 3TOM BCE HEPOBHOCTH MH(OpMAIIH-



OHHOI CTPYKTYpPbI CHauaja CYMTHIBAIOTCS, MOAAIOTCS HA BBIXO[
Ui (PUKCALMM TOTO, YTO €CTh, POUCXOIUT BBISIBJIEHUE CKay-
KOB M HEPOBHOCTEW CHHYCOW[bI ONTUYECKOrO curHaia. [anee
HEHOPMHUPOBAHHBIE YUYACTKU — COOM MOJCBEYMBAIOTCS JOTIOTHU-
TEJIbHbIM M3J1ydaTesieM, IPU UX aHAJIM3€ U KOHTPOJIE aKTUBUPY-
ercsl JaTYMK HOPMHUPOBAHUSI ONTUYECKOTO CUTHAJIA U TIPOUCXO-
JUT paccerBaHue, Crlla)KMBaHUE CKauKOB, OHU BbIPABHUBAIOTCS,
IIPOUCXO/IUT UX HOPMUPOBAHUE.

Cucrema «MetarpoH» pazpadoTaHa Ha OCHOBE IPUEMO-TIEpe-
JAIOIINAX KPUCTAJUIOB ONPEAETIEHHON TeOMETPUH, JIa3EPOB, 3€P-
KaJl, UMeeT YCUJIUTENb ONTUYECKOrO CUTHAJIA, TATYMK CUMThIBA-
HUS onTuyeckoro curHasa. [Ipudop MoxeT ObITh JOMIOIHEH MPO-
I'paMMHBIM OOecIiedeHreM, 00eCTIeuBaloIIIM MMpeoOpa3oBaHue
CUrHajIa M (puKcaluio rpaprka M3MEHEHHs CIEKTpa ONTUYECKO-
ro curHasa. Cucrema «MetarpoH» maciirabupyemasi, Konude-
CTBO KOMIIOHEHTOB, X XapaKTEPUCTUKU U KOH(Urypaius 3e-
MEHTOB 3aBHCAT OT MaciITaba MOCTaBJIeHHON 3a/1a41 U OIpe/e-
JISIOT pecypc cucTeMbl. KOMIIOHEHTBI CUCTEMBI BIMSIOT HA IJ1aB-
HYIO (DYHKIMIO YCTPOWCTBA — HOPMHUPOBAHUE, KOTOPOE (PUKCH-
pyeTcsl Kak YMEHbIIIeHUe CUJIbl TPOOIEMHBIX TOCIeICTBUH, YBe-
JIMYEHUE TOJIOKUTENIbHBIX BO3JIENCTBUMA, MTHOBEHHOE M3MEHe-
HHUE CUTYalluu B CTOPOHY HOPMHUPOBaHUS WM (PUKCALUS TEKY-
IIEr0 COCTOSIHUSA, ECIIM PECypca YCTPOMCTBA HEJIOCTATOUHO.

B skcneprMeHTax c NCUJIEPOHOM OIlepaTopaM CTaBUJIM 3a-
Jlady CO3HATEJIbHOTO CO3/1aHUsl NMMKOB MH(MOPMALIMK, CO3[aHKe
AQHOMAJIbHBIX OTKJIOHEHMH, CPaBHUMBIX C CE€pUell Mocie1oBa-



TEeJIbHOCTH OJIMHAKOBBIX 3HAUEHWI THUTIA «OPEN» WU «PElIKa»,
BBITIAJIAIOIINX TIPY CTAaHJAPTHOM MOAOPACHIBAHUM MOHETHI, KaK
eci Obl MOHETA BbINAJIa OJJHOW M TOH e CTOPOHOM THICSUY WJIH
6osee pa3 noxpsia. B cucreme «MeTtaTpoH» peaM3oBaHa 3a/1a4a
oOpaTHasi — CIJIAKMBAHUE TMKOB M HECTAH/IAPTHBIX aMILTUTYI,
HaJIMYMe KOTOPBIX, KaK MPaBUJIO, CBUIETEIICTBYET O «HE HOP-
Me», 0 MpodiemMax, Kpu3uce, BO3MOKHO, KaTacTpO(PUIecKOro
Xapakrtepa, nanvke. Eciu ke Ha rpaduke aMIuidTyaa CUHYCOU-
JIbl CUJTBHO CTJIaKeHa U MpUOJIKeHa K 0a30BOM JIMHUM, YTO MO-
JKET TOBOPUTH O COCTOSTHUY CHCTEMBI KaK HEKOM IITHJIE, 3aCTOE,
JeTpeccry, yMUPAHUH, OTCYTCTBUY JIBUKEHUS W pa3BuThs. Ta-
KO€ COCTOSTHHE TOXE «He HOpMa», B 9TOM CJIydae CUCTEMa aKTH-
BUPYET 3alIUTHBIE CUJIbI, «PEAHUMHUPYET», BO3BPAIIIAET K COCTO-
SITHUIO HOPMBI.

Eciu mocMoTpets Ha Tpadvik, TeHEpUpyeMblid TICUIEPOHOM
B OOBIYHBIX YCIIOBHSIX, KOT/Ia MproOop padoTtaer cam mo cede 6e3
BJIMSIHUS HAOMIONATEISI-0TIepaTopa, OH HAIIOMUHAET CIIOKOWHYIO
CHHYCOM/IY, TUTABHYIO M Pa3MEpPEHHYI0, KOTOpas XapaKTepHa IS
OTpakeHHs1 OOBIYHOTO COCTOSIHMS peasibHOCTH (puc.1).



Puc.1. I'paduk noBeaeHus ncuiepoHa B pexume 0e3 Hado-
narens

[Mpsimast uHMSA, IO OOKaM KOTOPOW CUIMMETPUYHO UJIET Mapa-
6oa, sIBJIsIETCS TEOPETUUECKON JIMHUEN MaTeMaTHUeCKOro OKH-
naHus. BepxHssi U HWKHSS JMHUU NApadoSibl COOTBETCTBYIOT
CTaHAAPTHOMY TOPOTy 3HAUMMOCTH, 32 KOTOPBI MPUHST YpO-
BeHb BepositHocTy p = 0,05, To ecth 1 k 20. DTO 03HAYAET, YTO
B UCTMHHO CJTyYallHOM Ipoliecce Jiuiib 5% ClydaeB MOTYT BbIii-
TH 3a MpeJeibl OHON U3 3TUX JIMHUM BEPXHEH M HUXKHEW Ia-
pados. 3enéHast TMHUS MEXy BETBSIMU MapadoIbl — ITO TOTOK
JAHHBIX TeHepaTopa CIyYalHbIX COOBITHI, COCTOSIIUN U3 CePUU
1,2 muH 6ut. I'papyk oKaHUMBAETCSI B XOPOILEM COOTBETCTBUU
C MPeICKA3aHUSIMU TEOPUU BEPOSITHOCTH, PACX0KICHUE COCTAB-
nsieT okosio 50 6uT, B To BpeMs Kak JIJIs PEOI0IeHUsT CTATUCTH-
YeCKH 3HAYMMOTO Iopora B 5% OHO JIOJKHO ObITh 0KoJ10 S000.

(monucark, OTKyJa B3ST rpaduk)



Puc.1. OTK/I0HEHUS OT BEPOATHOCTHBIX 3HAYEHUH, ITOJTyYEH-
HBIX B Oonee yem 375 000 sKCriepUMEHTAIbHBIX WCIBITAHHA.
I'paduk cepum UCTIBITAHUM C aKTUBHBIM BO3JIEVCTBUEM OIEPATO-
pa Ha NICUJIEPOH: KpacHas JIMHUSA — HAMEPEHUE BO3JEUCTBOBATh
«BBEPX»; CHHSISI — «BHU3», 3eJIEHas — 10 «Oa30BOM JIMHUM».
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Thousands of Trials

Cumulative deviations of REG/RNG (Random Event Generator/Random Number Generator)

mean shifts achieved by conscious intention of one operator over some 375,000 experimental trials,

Puc. 2

Ha puc.___ mokazan emi€ rpaduk, AJeMOHCTPUPYIOIIUI pe-
3yJIbTaThl OIHOW U3 TPOBEAEHHBIX CEPUId UCTIBITAHUH, KOT/IA TTPU-
MEHS1JIOCh aKTUBHOE BO3/IEVCTBUE OMEPaTOpa Ha MCUIJIEPOH: OIle-
paTop CBOMM CO3HAHUEM JIOJDKEH ObUI CO3/1aTh HAMEPEHHOE OT-



KJIOHEHUE OT IapadoJibl BBEpX, BHU3, WJIM CTPEMHTBHCA K Tapa-
MmeTpam OazoBoi uHNK. Ha rpacduke kpacHast TMHUS MTPEACTaB-
JIseT cOOOM COBOKYIHBIN pe3ysIbTaT UCIBITAHWM, KOIja Hame-
pEHUEM OIlepaToOpoB OBLIO BO3JECHCTBOBATH HA TOTOK JAHHBIX
«BBepx» (High Intentions — HI, cunsisi — naHHble BO3/1ENCTBUS
«BHM3» (Low Intentions — LO), 3en€Hast — JaHHBIE BO3AEHCTBUS
no «6a3oBoii mHUN» (Base Line — BL). 3enénblii rpacduk mpak-
TUYECKH HEOTIMYMM OT KAJTMOPOBKH WJIM TEOPETUUECKOTO OXKHM-
JAHWUS BEPOSATHOCTH. AHAJIOTMUHBIN aHAJIU3 C YUETOM BCETO 00b-
€Ma JaHHbIX, TonydyeHHbIX PEAR, na€t BeposATHOCTh MeHee, YeM

1:10'2 (omuH Ha TprMOH). ClielyeT OTMETUTD, UYTO CPEHUN 3e-
JEHBIN TpaUK — 3TO CHOKONHAS criaxeHHast cunycouja. Cpe-
HUM TpapUK OTPaXaeT HOPMAJIBHOE COCTOSIHUE OKPYKAIOIIEro
Mupa, paktuyecku 310 rpaduk HOpMbl. [lo MHEHUMIO aBTOpa,
K TaKOW peakIuu U HYXKHO CTPEMHUTHCS TIPH OCO3HAHHOM pado-
T€ C ICUJIEPOHOM, HE K JTOCTMKEHMIO PE3KHX CKAYKOB, IIbITa-
SICh JIOOUTHCSI aHOMATBHBIX pe3y/ibTaTtoB. CTaBUTH 33/1a4y orepa-
TOPY Cr€HEepUpPOBaTh POBHYIO JIMHUIO, OBITh MAKCUMAJIBHO TIPU-
OMMKEHHBIM K 0Oa30BOM TOPU30HTAIBHOM JIMHUM — TOXE HE €CTh
paszymHo. [louemy npsiMasi JIMHUSL UM CUJIbHAS CTJIAKEHHOCTh
MOKa3aHU CUHYCOM/Ibl TpauKa peakliu — 3TO TaK Ke IUIOo-
X0, KaK M pe3Kue MUKU-CKauku cuHycouabl? [Ipsamas nuHus —
3TO CMEPTh, JUATHO3 CMEPTH, KaK 3TO MOXXHO YBUJIETb, HAIIPU-
Mep, Ha KapAuorpaMMe Mpu ocTaHoBKe cepata. CuiibHble MUKU
Ha KapIMorpaMMe MOXXHO TPAKTOBATh KaK 3HAYUTEIbHOE YBEJH-
YeHHe HArpy3KW Ha CUCTEMY WU Aaxke WHGapKT, TpeOyomui



HEME[JIEHHOTO MPUHATUS Mep U1l HOPMUPOBAHUS CUTYallUH,
a IIPOCTO TOPU3OHTAJIbHASL JIMHUS — CMEPTh cucteMsbl. [Ipsmon
JIMHUY Ha rpaduike He ObIBaeT, OHa He (PUKCUPOBAIACh HUKO-
Ia, YTO TOBOPUT O (PYHAAMEHTAJILHOM SIBJIEHUM BEYHOI'O BOJI-
HOBOTO JIBMKeHUsI. MUP YHUUTOXUTH HEJb3s1, Bceraa OyieT Boj-
Ha — HOPMaJIbHAS WJT aHOMaJIbHAsI, HeN30€KHO BO3BPAIIAOIIA-
SCS K HOpME.

B npupoze Bce npouecchl UMEIOT CXOXKYI0 peakluio, JOCTYII-
HYI0 BOCHPUSTUIO, U (DUKCAIIMM HA YCTPOMCTBAX THUIA TMOJIMT-
POH, ncunepoH U Merarpon. HeynusurenpHO, 4TO Jaxe Ha3Ba-
HUS TPUOOPOB MOXOXKH.

MO:XHO OTMETUTB, TPUOOPBI MeTaTpoH 1 NICUjIepoH, Oaroja-
P CXOKEN peakiiMy Ha BHEITHUE BO3JIEUCTBUS SIBHOW M HESIBHOM
(bopmBI, MOTYT UCTIONTB30BATHCSI BMECTE B €TUHOU CUCTEME, OBITh
B3aMMOJIOIOHSAEMBIMUA. JTH YCTPOMCTBA PEArMpyIOT Ha COCTO-
STHUE OKPYKaIOLEe! Cpellpl U Ha CO3HAHWE Oreparopa, BO3JE-
CTBYIOIIIETO C MPpUOOpOM. BnusiHue co3HaHUS YeloBeKa MOXET
OBITh KaK IIeJICHANTPaBIeHHOE, TAK U HEYMBIITICHHOE, HEOCO3HA-
Baemoe u 0e3 ero Bonmu. [Ipocto oT HabMoAEHWS, OT MPHUCYT-
CTBHS YEJIOBEKA IT0KA3aTeNIM MOTyT U3MeHAThCs. [1pu 3T10M nipu-
60p MeTaTpoH He MPOCTO BBHISBISET U (PUKCUPYET OTKIIOHEHUS
B pPEaJIbHOM PEXMME BPEMEHHU, OH UX HOPMUPYET.

Ha paboty ycTpoiicTB Tuma TCUJIEpPOH U CUCTeMBbl «Merta-
TPOH» BJIMSIIOT OJHOBPEMEHHO /IB€ KOMIIOHEHTBI, JBE YaCTH €/11-
Horo 1esnoro. [lepBasi U parrioHaJIbHasi — 3TO MBICIIb OlepaTopa
0 LIeJM ynpasiieHus. Bropas v uppaiyioHanbHast — 3TO BIMS-



HUe Oe3rpaHUYHBIX HEONPEAEIEHHBIX 1 HEMPOSIBJICHHBIX CTPYK-
TYp BCEro oKpyxawouiero Mupa. 910 B3aMMHOE BJIUSHUE JIOJIK-
HO OBbITh TAPMOHMYHBIM B MHTEpecax BCEX IJIEMEHTOB peasib-
HocTH. Takoil nmpoiiecc MOXHO Ha3BaThb CUHXPOHM3ALMEN pally-
OHAJIBHBIX U MPPAIMOHAJIBHBIX O0JIACTe €IUHON peasbHOCTH,
a MX rapMOHM3aLMs SABJISETCS HOPMUPOBAHUEM. MOXKHO MpoBe-
CTH QHAJIOTHIO C pabOTOM MO3ra: eCTh JBa MOJyIIapHs, OTHO (Jie-
BOE) OTBEYAET 32 PALMOHAJIbHBIE ACHIEKTHI JEATEILHOCTH YeJlO-
BEKa (JIOTMKa, FeOMeTpHsl, YETKOCTh ), BTOPOE — 3a UPPaIMOHAJIb-
Hble (00pasbl, BooOpaxkeHue u T.1.). Kakoe-To u3 momymapuii
BCEIJAa aKTUMBHEE, NPEBAIMPYET B 3aBUCUMOCTU OT 3aJauu, pe-
IIaEMOM YeJIOBEKOM, — JIOTUYECKOW paIlMOHATIbHON UM 00pas3-
HOW. CUJIbHBIN CTPECC WJIM CUJIbHASL KOHIIEHTPALIKs OTPakaeTcs
KaK PEe3KUU BCIUIECK B 30HE, COOTBETCTBYIOIIEH aKTUBALIUUA TOTO
WJIM MHOTO ToTyapusi. Mo3r ofivH, a MoJiylapui 1Ba, a He TpU
v Oosbiiie. [Touemy? [IBa nmomymapusi CBA3BIBAIOT C IBYMSI TH-
MaMy CO3HAHUSI — JIEBOE PAIIMOHAILHOE (JIOTUYECKOEe) U Tpa-
BOE 00pasHoe, MppalroHaibHOe (00pa3Hoe, mogco3Hanue). Tou-
HEE 3TO JIBE CTPYKTYpPhl €IMHOTO CO3HAHWSI, B3AUMOCBSI3aHHbBIE
B HENIPEPBIBHOM €/IMHOM LIEJIOCTHOM Tpoliecce. Paznenenve eau-
HOI'O MO3ra Ha JBa PABHOMNPABHBIX JIEMEHTa OTpaxaeTr (pyH-
JAMEHTAJIbHYI0 3aKOHOMEPHOCTh, KOTOpasi sIPKO BUJIHA B MarTe-
Matuke. CyniecTByeT ABa TUIA YKMCET — pallMOHAJIbHbIE (HATY-
paJibHbIE, TUCKPETHBIE, COU3MEPUMBIE, UCTIOJIb3YEMBIE IS CUE-
Ta) ¥ UppaIMOHAJIbHBIE (HECOM3MEpHMbIe, HelTpephIBHbIE U Oec-
KOHEYHbIE [JIsl BBIPAKEHUs] TApMOHUU U OTHoIIeHu# — [1u, 30-



noroe ceuenue, Becuka [luctiyc u 1.11.). [Trdarop ropopui, uto
«BCE €CTh YHUCJIO» U «UYUCIIAa IPABAT MUPOM», ONPEAEsAs NOops-
JIOK BELIeW M X OTHOLIEHU S, KPACcOTy ¥ FAPMOHUIO, PALIMOHATIb-
HO M MPPAlMOHAJIBHO OIHOBPEMEHHO. MHOTOYMCIIEHHBIE CUHO-
HUMBI 3TOrO NMOHMMaHus — PanmonansHoe u UppanmonanbHoe,
AxtuB u Ilaccus, Ilopanok u Xaoc — oTpaxaior 3TH JBe IpyIl-
TIbI YMCEJT, KOTOPbIE TIO3BOJISIIOT OMKCATH JTI0OON OOBEKT U JII0OO0H
npouecc, ¥ (POPMUPYIOT UX.

Pe3ynbTar ciy4JaifHbIX TPOIIECCOB B OOBIYHBIX «HOPMAJTbHBIX»
YCIIOBHSIX, TPeoOpa30BaHHBIX B BHIE Tpaduika — 3TO, KaK IMpa-
BUJIO, BOJIHOOOpA3Hasl JIMHUS BAOJIb 0a30BOM FOPU3OHTAILHOM
NPsIMOM JIMHUM, TUNA CIVIAXKEHHAsl CUHYCOUJa, M0 PUCYHKY [JI0-
CTaTOYHO CIIOKOMHAsl, pABHOMEpHAs rapMOHUYHas BojHa. bazo-
Basi TOPU3OHTAJIbHAA JIMHUASA HA rpaduke pas3lenser BOJIHY I0-
CpeAVHE, IIPY 3TOM BEpPXHsS YacTh BOJHBI M €€ HUKHSASA 4acTb
CpaBHHMMBbI, OJTM3KM 1O napamerpaM. HerpepbiBHasi CIOKOMHAs
BOJIHA €CTh OTPaX€HHE HOPMAJIbHOIO COCTOSIHMSI OKpY:Kalolle-
ro Mupa, (paKTUYECKH 3TO rpadpuk HOpMBI. Beruieckn u OTkII0-
HEeHUs Ha rpaduke Moka He MMEIOT OOLUENPUHSTON Hay4yHOU
KOHIIETILIMU, HET METOIOJIOTUHU, KaK UX TPaKTOBaTh U UCIOJIb30-
BaTh. A TPakTOBaTh OYEHb MPOCTO — ITO OTKJIOHEHUE OT HOP-
MBI, OT ITI00AIBHOI HOPMBI KOJUIEKTUBHOTO CO3HAHUS (IJ151 BCEX
Y KaXJ0ro) Wih OT HOPMbI JIOKAJILHOWM cUTyaluu. Bo3moxkHO,
YTO PEe3KUM BCIUIECK, AHOMAJIMSI — 3TO U €CTb CBUJIETEJIbCTBO
1 (puKcarus HEKOM He HOPMbI, KOTOPYIO MOKHO TPaKTOBaTh Kak
Karactpoga NpUponHas WIA TEXHOT€HHAsA, WM KOHLEHTpaLys



BHMMAaHHUsI OOJIBIIOrO KOJMYECTBA JIIOEH Ha KaKOM-TO 3HAYM-
MOM COOBITUH. ABTOp CUMTAeT, YTO Ha rpacduke, TeHepupye-
MOM IICUJIEPOHOM, HEIIPEpPBhIBHASA BOJIHA OTPAXKaeT PALMOHAIb-
HBIE Y HUPPALMOHAJIBHBIE ITPOLIECCHI, KOTOPBIE UAYT OIHOBpE-
MEHHO B CO3HAHMM/TIOICO3HAHUM HAOMIOAATENs U B KOJJIEKTUB-
HOM CO3HaHUH/Oecco3HaTeIbHOM. [Ipy 3TOM KakoW-TO M3 HHX
BPEMEHHO IIPEBAIMPYET, MMOCTOSIHHO JOCTUTrash CBOEH BEPIIVHBI
Y MATKO NepeTeKast B CBOIO MPOTHBOMOJIOKHOCTb, TOJOOHO /IBU-
’KEHUIO BOJIHBI CIIOKOMHOIO OKEaHa.

Ecimm Bc€ «HOpMabHO» — BMEIIMBATBCS HEJIb3s, TAKOE Ipa-
BUJI0. CHJIbHBIE TMKY MOKHO TPAKTOBATh KAK 3HAYUTEJILHOE YBE-
JIMYEHUEe Harpy3KH Ha CUCTeMY, TpeOyolliee HEMEIJIEHHOTO IpU-
HATUSA MEp U1l HOpMUPOBaHUA cuTyauuu. COCTOSIHUE «HE HOP-
Ma» TpeOyeT AMArHOCTHKH, TPOrHO3a W YIPaBJIeHHs MO HOp-
MaJIM3aliy 3TOro mnporecca. Pe3ynbrar HopMupoBaHUS JOJIKEH
IIPUBECTU K CITIAKUBAHUIO PE3KOTO BCIUIECKA, ITUKA. ABTOP CUH-
TaeT, YTO MPU AaKTUBHOM BO3/ECWCTBUU OIEPATOpa Ha CHUCTEMY
Y HY’KHO CTPEMUTBCS K CO3/IaHUIO HEITPEPBIBHOM FApMOHUYHOU
BOJIHBI, HE K PE3KMM CKauyKaM M He K NnpsAMou JuHuu. M takon
IOAXOJ IPUBENET CUCTEMY B TADMOHUYHOE PABHOBECHUE, K JIMK-
BUJIALIMM TTOCJIEACTBUI PE3KOrO HapyUIEHUsl COCTOSIHUS CUCTe-
MBI, K €€ «peaHuMaln», BOCCTAHOBJICHHUIO.

Hopmoii cuiibHblE OTKJIOHEHHSI HE MOTYT ObITh B IPUHIIUIIE.
JlomkHa ObITh FAPMOHMYHAS BOJIHA C TUIABHBIMHU KOJIEOAHUSAMU
BBEPX U BHU3 110 CUHYCOMJIE.

Kakoy cmpIc1 B IOCTAHOBKE 334y AJIs Oleparopa ero co-



3HAaHWEM CO3/aBaTb MUKHM aMILIUTY/Ibl, CHJIbHBIE OTKJIOHEHUS
OT CTaTUCTUYECKUX AHHBIX, NIEPEIAaBINBATh CUTYALIMIO, HATIPU-
Mep, MO CBOCH JIMYHOW IIeJIW, €CJIM B IMPHUHIIUIE JOKHO OBITh
rapMOHUYHO Y HOPMAJIBHO 151 ceOst U 11 Beex ? Hamuue «ad-
(bexTa mepBoro rnmogxoma», BO3BpalleHue aHOMAJIbHBIX TTOKa3aTe-
Jieil B HOpMY TIpU MPOJIOIKUTENbHBIX SKCIIEPUMEHTAX, JI0KA3bI-
BAET, UTO JIOCTUYb ITOI'O CUCTEMHO HEBO3MOXKHO.

Cucrema «MeTaTpoH» SIBJISIETCSI CUCTEMOW KOHIEHTpAlUu
¥ HOPMUPOBAHUSI, BO3AEUCTBYET OJHOBPEMEHHO Ha OOIIyIO
HEOIPeIe/IEHHYI0 WPPAIMOHAIBHYIO CHCTEMY, BKJIIOYAIOIIYIO
BECh CIIEKTP CUTHAJIOB BHEIIHEr0 MHpa, U Ha YaCTHYIO JIO-
KaJIbHYI0 CHUCTEMY, CO3/1aBaéMyl0 OCO3HAHHBIM BO3/IEWCTBUEM
1O 1IeJIM YIPaBJIEHHUs] OMepaTtopom cucteMbl. Bo Bpemsi pado-
ThI YCTPOMCTBA UET CITIAKMBAHNE AHOMAJIbHBIX MUKOB-CKAYKOB,
UIET MUHUMU3AIMS OTKJIOHEHUH, ONTUMU3AInsl, OaJlaHCUPOBa-
HUE CUCTEMBI M €€ TapMOHM3aIM sl 1 HopMmupoBaHue. Ha rpacduke
B HOpPMe JIOJDKHA OBITh BUIHA CUHYCOM/IA, OJM3Kast TIO IPOIIOp-
IIUSIM K CTaHAApTHOW. Bosee criTbHbIE OTKJIOHEHUST HEOOXOIUMO
perympoBarh, 4to 0osbiiie o aMmrutyae ot 12 no 24% u BbI-
mie. J[1s1 3Toro BeIYMCIIAETCS OCHOBHAS HOPMa OT OOIIEro rpa-
(puka, a nanee pUKCUPYIOTCS OTKJIOHEHUs, TO, YTO Bbille 12%,
€CTb OTKJIOHEHUE OT HOPMBI.

[Ipu pabote ycTpoWiCcTBa MPOU3BOAUTCS pa3fesieHue BXOJs-
IIero CUTHAJIa U ero MpeoOpa3oBaHue, MPOUCXOIUT TIEPEBOJL CH-
CTeMbl U3 COCTOSIHMS OIPENeIEHHON TEKYILEH B HEONpeneseH-
HYIO, 4 3aTeM OIISATh B ONpPEIEIEHHYI0, HO HOPMUPOBAHHYIO.



BHemHAA © BHYTpeHHAs MH(MOpPMaLMs paccMaTpUBaeTCs
C TOUKHM 3peHHsi 00ecrieYeH s HOPMBI JIIsI BCEX CTPYKTYP U 00b-
€KTOB, HOPMBI )KW3HU BCEX, BHYTPEHHAS CTPYKTYpa B3aUMOCBSI-
3ell HOpMUPYETCs C TOUKHU 3PEHUS BHEIIHEW HOPMBI, U HA000pOT.

PeasnbHOCTB paccMaTpuBaeTCs He TOJIbKO, Kak Uaylias oT BOC-
NPUATUSA W OCO3HAaHMSA YEJNOBEKA, HO pacCMaTpUBaeTCs Kak
chOpMHpOBaHHAS TIO TIPUHITAITY OOIIUX B3aMMOCBS3EH C TOUKH
3pEHHUS IPOCTPAHCTBA-BPEMEHU. DTO PEAJIBHOCTh COAEPKUT CH-
cTeMbl, (PYHKLIMM KOTOPBIX HE OIpPEAEJIEHBI, HE IETaIU3UpOBa-
HBI, HO 3TUMHU CUCTEMaMH MOKHO YIIPABJIATb Cpa3y, KOIAa CTO-
UT 3a/1a4a HOPMUPOBAHMSA MO LEJIM YIIPABJICHHUS, a YKE MO3KeE,
1I0CJIE HOPMUPOBaHUS, MOKHO MX paciundgpossiBark. Cucrema
«MeTarpoH» peaiu3yeT MEXaHU3M AUArHOCTUKH, TPOrHO3UPO-
BaHUS M yNPaBJIEHHs] COOBITUSIMU HA TPUHIMIIE MTHOBEHHOTO
HOpMUpoBaHUs. [IpMHIIMIT MTHOBEHHOIO HOPMUPOBaHUs 0a3u-
pyeTcs Ha TOM, YTO CTaBUTCS UMEHHO Takas 3ajava.

3aaya HOpMUPOBAHUSA BCETA ITPEIOINIPENEIAET Pa3BUTHE CO-
OBITHIA TOJIBKO B TIOJIOXKUTENIBHYIO, CO3UAATETbHYIO CTOPOHY.

Jlns HOpMUpOBaHMS JIIOOBIX OTKJIOHEHWH W TpeoTBpalie-
HMS BO3MOXKHBIX KaTacTpo(p M IECTPYKTUBHBIX SIBJICHUH U JIEU-
CTBUI 4acTO HEOOXOAMMO MTHOBEHHOE JEHCTBHE MO MIHOBEH-
HOMY HOpMHpOBaHuI. JIlo60oe MBIIIUIeHHe ornepaTopa B CTOPO-
HY TOTO, YTO JOJDKHO OBbITh B HOPME B CTOPOHY 3TOM 00ja-
CTH — YIIPABJISIOILIEE BO3/ICUCTBUE, yIIPABJIALLIASA BETUUMHA, KO-
TOpasi IPUBOIUT K HOPMUPOBAHUIO TON 00IACTH, TPUIEM HOP-
Ma CO3JAETCA U NMEPEHAETCS B ONTUKE, UCTIONBb3YEMOU B YCTPOU-



CTBE, ¥ 9Ty HOPMY MOKHO TOCTOSIHHO YBeIn4MBaTh. Hactpoii-
Ka YeJIoBeKa Ha HOPMY BCeX COOBITHIA BHI3BIBAET X HOPMHPOBA-
Hue. [IpeqMeToM HOPMHPOBAHUST MOTYT OBITH JIIOOBIE 11EJIH, Ha-
npuMep, HOpMa OKPYXKAIOIIUX COOBITUH, TPEAOTBPAITICHHE BO3-
MOJKHBIX KaTacTpod, HopMa 3710pOBbsI, HOpMa JIMYHBIX COOBITUI
YesioBeKa, U 3Ty HOpPMY, YIPaBJISIOIlee HOPMUPOBAHUE MOXK-
HO MIHOBEHHO TiepeAaTh Kyjaa yroaHo. bezomacHoCTh cuctemMsl
«MeTtarpoH» oOecrieunBaeTcsi BCell CTPYKTYpOU pabOTHI yCTPOK-
CTBa IO MPUEMY-TIEpeiaye ONTUIECKOTO CUTHaJIa, MPOU3BO/IS-
WX CIIaXKUBAHUE YIACTKOB-COOEB (ITMKOB), X BIPABHUBAHKE
Y HOPMHUPOBaHUE, HE3AaBUCUMO OT BO3MOXHBIX JECTPYKTHUBHBIN
IJIAHOB M BO3ACHCTBUM €ro IOJb30BaTelisl. DTO HOBBIM MOIXOL,
K CO3JIaHWI0 TEXHUKH, KOTOpasi He TOJBKO HACTPOEHAa Ha HOP-
MHUPOBaHUE MOCTABJICHHOU 3a1a4M, HO U B MPUHIIUIIE HE MOXKET
MPUYUHUTH BPe]] YEJOBEKY U MPUPOJHO-TEXHOTEHHBIM OOBEK-
TaM.



Cucrema «MeTaTpoH» — cCHCTEMA
npuéMa-nepeaadu, aHaJIN3a
A KOHTPOJISI B ONITHYECKOM
CIleKTpe cCUrHaJia uadgopmanum

BBenenue B cucremy «MeraTpoH»

YerponcrBo «MeTtatpon» ABISETCA CUCTEMOW ITPUEMa-TIepe-
Jla4¥, aHaJIM3a ¥ KOHTPOJIS CUTHAJIa TH(OPMAalKU B ONTUYECKOM
CIIEKTPE U MTPEJHA3HAYEHO IS YCUJIEHNS] KOHLIEHTpAllY CO3HA-
HMS YEJIOBEKA Ha MOCTaBJIEHHOW 3a/1a4€, Ha YCIIOBUAX HOPMUPO-
BaHUS IIPOLIECCa €€ peaIn3aliu.

Cucrema npou3BOOUT HOPMUPOBAHUE BCEX HMH(OPMAIMOH-
HBIX CTPYKTYp [UISl peajM3aliy IJIAHUPYEMBIX JEUCTBUM YENIO-
BeKa OBICTPBHIM, TAPMOHMYHBIM M OE30IMacCHBIM CIIOCOOOM Kak
JUISL HETO CaMoro, Tak W 11 OKpyXkaroiiero Mupa. 910 HOBbIU
MOAXON K CO3[IaHUI0 TEXHWKH, KOTOpas He IMPOCTO HACTPOEHA
Ha peajM3aluIo NOCTaBJIEHHOM 3a1a41, HO Y B TIPUHLIUAIIE HE MO-
KET MPUYUHUTD BPEJl YeJIOBEKY U MPUPOTHO-TEXHOTEHHBIM 00'b-
eKTaMm.

Cucrema «MetaTpoH» MO3BOsIET pabOTaTh C KOMIIOHEHTOM
MH(pOpMallM, B TOM YHCJIE HENPOSBIEHHOW U OTHOCALIEWCS



K OyIyIIIM COOBITUSIM. DTO OCOOEHHO aKTYaJIbHO B CBSI3U C TEM,
YTO MHOTHE KaTacTpouiecKre sIBJICHUsI IIPUPOIHOTO U TEXHO-
TEHHOTO XapakTepa MPOMCXOIAT Oe3 CTATUCTUYECKOW U JieTep-
MUHHPOBAHHON OCHOBBI.

B pabore cucrembl «MeTaTpoH» peanu3ylOTCs MPUHIIMIIBI
TEOPETHUECKUX U TPUOOPHBIX TEXHOJIOTHI, TOCTPOCHHBIE Ha T10-
cTyjaTe OOIIMX B3aMMOCBSI3€N M PABEHCTBE BCEX 3JIEMEHTOB
peanbHOCTH. CUCTEeMa peanu3yeT TaKoi MOAXO B MOCTPOEHUU
YIIPABJISIONINX CUCTEM, B KOTOPBIX KaK/bIH JIEMEHT BBITIOJHSI-
eT 3aj1a4y TAPMOHUYECKOTO Pa3BUTHS BCEX JIEMEHTOB peasib-
Hoctu. CUcTeMa peasu3yeT HOBOE HalpaB/ieHHe BO B3aUMOJICH-
CTBUM C OOBEKTAMHU PEaJbHOCTH, B TOM YHCJIE C TaKUMH, Xa-
PAKTEPUCTUKH KOTOPHIX HEU3BECTHBI, TIPU ITOM MX HEOOXOIUMO
OTIpeJIeSINTh CBOEBPEMEHHO, U Peau3yeT MPUHIUITHL TTOCTPOe-
HUSI TEXHOTCHHBIX CUCTEM, F'APMOHM3UPOBAHHBIX 110 OTHOIICHUIO
K JII0OOI cpefie.

Cucrema «MetaTpoH» BbIIesAeT MH(GOPMAIUIO O OyIyIIuX
COOBITUSX Y IMEET MEXaHU3M B3aUMOJICHCTBUS C 00JIACTBIO OY-
JOYIIUX COOBITUI.

Cucrema «MeTaTpoH» SIBJISIETCSI ONITUYECKUM YCTPOMCTBOM,
NIPeIHA3HAYEHHBIM JIJIS1 CYMTHIBAHUS ONITUYECKOTO CUTHAJIA CITY-
YaiiHOTO XapakTepa Wiv (POHOBOW 0OCTAHOBKH, KOTOPBIN TOMA-
JIaeT B ONTHYECKYI0 KOHCTPYKIIHIO, COCTOSIIITYIO U3 KPUCTAJUIOB,
J1a3epoB, 3epKajl U JaTUYMKOB, MO3BOJISIET MOJMy4yaTh MH(pOpMa-
VIO U3 MTPOSIBJIEHHON ¥ HEMPOSIBIIEHHOUN PEaJIbHOCTH, B TOM UHC-
Jie, KOTopasi TperosiaraeTcsi 1 MOXKeT BIMATh Ha He€ Ha yCJo-



BUsIX ©A30BOTO MIPUHIIMIIA, 3aJI0)KEHHOTO B YCTPOUCTBO, — JIOCTH-
JKEHUE ONTUMAJIBHOU peaM3alvy IUIAHUPYEMOU JEATEIbHOCTH
Y HOPMHUPOBAHKE BCEX MHOTOMEPHBIX CBSI3€M U MPOLIECCOB.

B ycrpoiictBe paspaGotaHa Takas cucteMa mnepejay OnTu-
YEeCKOr'o CUTHasa, 4T0 MH(OpMalIKsi, COOTBETCTBYIOIIAsI COCTOSI-
HUIO Y€JIOBEKA, €r0 MBICIIAAM, HAKJIaJbIBAETCS HAa HOCUTEIIb, BCE
HEHOPMMPOBAHHBIE YYACTKA MH(POPMALIMOHHOM CTPYKTYPbI CHa-
Yajia CYMTHIBAIOTCS, MOACBEYMUBAIOTCS M 00padaThIBAIOTCS CIIEIH-
QJbHBIM M3JTyYaresieM, BCJIEICTBUE Yero BbIPaBHUBAIOTCS, MPO-
VCXOJIUT CIIA)KABAHUE MH(POPMALMOHHBIX CKAYKOB U1 HOPMHUPO-
BaHue. [Ipu pabote ¢ mprOopoM y yesoBeka 3a CUET KOHIIEHTpa-
LMK pacKpbIBaeTCs MO3HAHUE ceOsi ICTUHHOTO, PACHIUPSIETCS CO-
3HaHUE, a MPU MONbITKE MOCTABUThH PA3PYyILIUTESIbHBIE 1IEJIN BO3-
MOHOCTb UX peajM3allii UCYE3acT U HE MPOSBIAETCS, TaKHAe
1IeJT1 He MOTYT OBITh pear30BaHbl HA (PU3MUECKH, HU SHEPro-
MH(pOPMAIIMOHHO, KaK Obl OHU HU TLJIAHUPOBAJTUCH.

BeiOOp kommyecTBa 3JEMEHTOB CUCTEMBI (KPUCTAJLIOB, Jia-
3epoB, 3epKaj) 3aBUCUT OT MacinTada MOCTABJICHHOW 3a/1a4u
Y OmpeAesseT pecypc cucteMbl. KonmuecTtBo KOMIIOHEHTOB, MX
XapaKTePUCTUKU U KOH(UTypalysl IEMEHTOB BJIMSAIOT HA IJ1aB-
HYI0 (DYHKIMIO YCTPONCTBA — HOPMUPOBAHUE, KOTOpoe (hUKCU-
pyeTcsi Kak YMEHbIIIEHHEe CUJTbI IPOOJIEMHBIX TTOCTIE/ICTBHUH, YBe-
JIMYEHUE TOJIOKUTENIbHBIX BO3/IEUCTBUM, MTHOBEHHOE M3MEHe-
HUE CUTYalluu B CTOPOHY HOPMHUPOBAHUS WUJIM (PUKCALUS TEKY-
IIErO COCTOSIHUS, ECJIM PECypca YCTPOMCTBA HEAOCTATOUHO.

Cucrema MacirabupyemMasi, MOJKET Oe3rpaHIYHO pa3BUBATh-



Cs1 M HAapalllMBaThCsl HA MPUHIIAIIAX TAPMOHUU MOJIEIU, U3BECT-
HOU 1o Ha3BaHueM KyO MetaTpoHa u BXOASIIIIUX B He€ TUIaTo-
HOBBIX TeJl. CHUcTeMa MOXKET ObITh JONIOJIHEHA CIIEAYIOIIMM YPOB-
HEM KPUCTAJUIOB M 3€pKaJl, MPOrpaMMOM U APYIMMH BCIIOMOI'a-
TEeJIbHBIMU YCTPOMCTBAMMU, OTPAKAIOLIMMU MTPOUCXOASIINE MTPO-
LIECCHI.

Cucrema «MeTaTpoH» NPOIOIKAET pa3BUTUE UJIEH, 3AJIOKEH-
HBIX B IPUOOpPE MOIUTPOH, KOTOPbIN ObLT co31aH B 1956 1. 1 uc-
TMIOJIL30BAJICS. B MHOTOUHUCIIEHHBIX 3alaTeHTOBAHHBIX M300peTe-
HUAX, UMEJ MPOMBIIIJICHHOE CEPUMHOE M3roToBieHue B 70-x
IT. TIPOIIUIOTO BEKa, MMEEeT OOJIBIIYI0 HapaOOTAaHHYIO SKCIIEPH-
MeHTabHyl0 0azy. [Ipubopsl cuctembl «MeTaTpoH» peann3o-
BaHbl C YUYETOM COBPEMEHHOIO YPOBHSI pa3BUTHUsI TEXHUKU, UC-
HOJIB3YIOT PEUMYILIECTBEHHO ONTUYECKHE CUCTEMBI, a HE JJIeK-
TpoHHble. OnTUYECKHE CpeICTBA (TEJECKOIbl, MUKPOCKOIbI, O4-
KU, ONTUYECKHE BU3MPHI, IEPUCKOIBI U OMHOKJIM) Bceraa ObLin
TEeXHUUYECKUMHU CPEJICTBAMU BU3YAIbHOTO HAOMIOIEHH ST 32 OJIMXK-
Hell W JajbHell OOCTAHOBKOM W 3a OObEKTaMHM B WHTEpecax,
Harpumep, KopaOJeBOXKICHUs, B HAYYHOW padOTe U IKCIepH-
MEHTaxX, B aCTPOHOMMHU, B U3YYEHUU MaKpPO- U MHUKPOMMpA.
Ceityac mporCXOOUT BO3POXKIEHUE ONTUYECKUX YCTPOMCTB KaK
OITUKO-JIEKTPOHHBIX CPENICTB C YYETOM PA3BUTHS JIEKTPOHU-
KU U UH(POPMATUKH, JIA3EPOB, TEILIONEIEHraTOPOB, TETLJIOBU30-
POB. DTO pa3BUTHE U HAINOJHEHUE CTaBUT ONTHUYECKHE CHUCTE-
MbI B OIUH PsiJl IO 3(P(PEKTUBHOCTU C PABHOLIEHHBIMU TEXHUYE-
CKMMM CUCTEMaMH, TAKUMH KaK paJuoJIOKallMOHHBIE CPE/ICTBA,



CHCTEMBI THAPO(MPU3UKN U TUAPOAKYCTUKH, OOECTICUNBAIOIINMU
HaOJTI0/IeHNe U MHCTPYMEHTHI )T B3aUMOJICHCTBUSI C OKPYXKaI0-
MM MHPOM BO Bcex cepax *KU3HU, KOTOPbIE MCHOJB3YIOTCS
B CJIEYIOIIMX HAIIPABJICHUSIX JesITelbHOCTHU:

— MOWUCK, OOHapyXeHHe, HAOMIOIEHNE U COMPOBOXAEHUE 00b-
€KTOB B BO3JIyXe, Ha BOJIE, MO/l BOJIOW, B KOCMOCE, B TOM UHCJIe
B CEKTOpax IMOMeX, OMpeJie/icHue W Bbljlaya KOOPAWHAT, B TOM
YuCIie MMPOrHO3HbIX, COMPOBOXEHNE OOBEKTOB B CUCTEMAaX Ha-
OmoeHns 1 0€30IMacHOrO B3aMMOIEUCTBHUA,

— obecrnieueHre W pellieHne 3a/1a4 HAOMOJIeHUsT U OLIEHKH 00-
CTAaHOBKH B JII0OOE BpeMsl CYTOK, B TOM YHUCJIE B YCJIOBUSX IO-
HIKeHHOW BuauMmocTd. [lpenBapurenbHas mereo-, OaIMCTH-
Jeckasi u Tororpauyeckasi OreHKa COCTOSIHUSI CUCTEMBI, KOH-
TPOJIb 32 OOCTAHOBKOW;

— MOWCK U CTIaceHue JIOJIEH;

— MPOTHO3UPOBAHUE U MPENOTBPAIEHUS] MPUPOJHBIX U TeX-
HOTEHHBIX KaTtacTpod;

— KOHTPOJIb aTMocepsl, 3arps3HEHHON Pa3IMIHBIMU Belle-
CTBaMU; paclio3HaBaHWe COCTOSIHHS MPUPOIHBIX Cpejl, Orpe/e-
JieHue OMOMAacC PAaCTUTENIbHBIX MOKPOBOB, 3arps3HEHUI aTMO-
ccpepbl, BOTOEMOB U T.11.;

— KOHTPOJIb M o0ecriedeHne Oe30MacHON IKCILTyaTalllK TeX-
HUYECKUX CPEJCTB. AJanTaiuysi IKCIUTyaTallud TEXHUYECKUX
CpPEe/ICTB K peanbHOW (pOHOBOW 0OCTaHOBKE.

Cucrema obecrieuriBaeT y4y€T MPOCTPAHCTBEHHO-BPEMEHHON
Y CIIEKTPAJIbHOM CTPYKTYPbI M3JIy4€HUsI BO BCEM MHOTOMEPHOM



ONTUYECKOM [IMara3oHe, B TOM YMCJIE U Yepe3 ONTUYECKUE TO-
MEXH, CO3[aBaeMble TMPUPOAHBIMI OOBEKTAMU M BO3MOXHBIMHU
KaTacTpo(pMYeCKUMH U HeXeJaTeJIbHbIMU MTPOOJIEMHBIMU SIBJIE-
HUSIMU [IPUPOJHOTO Y TEXHOTEHHOTO XapakTepa.

B coBpemeHnHoOlI Hayke MpOUCXOAUT (pyHIaMEHTATbHBIN CKa-
YOK IIEPEX0AA C MOHATUSA PEIICHUS JOKAJIbHOU (TOYEUHOH, Y3-
KOM) LIEJM WIK 33[]Ja4M K TIOHSATHUIO U OCO3HAHUIO PacIpelesieH-
HOW B IPOCTPAHCTBE Y BPEMEHH LIEIN B €€ HOPMaJIbHOM, LIEJIECO-
00pa3HOM M OE30TIaCHOM Pa3BUTHUH, TO €CTh K 0OBEMHOMY U BCE-
CTOPOHHEMY B3aMMOJEVCTBUIO ITOCTABJIEHHOM LIEJIU C OKPYXKalo-
MM Mupom, co BceMu CTPYKTypamu U cBsi3simu. TlosiBisiercs
HEOOXOMMOCTh OCO3HAHMS U oTpeesieHust B (GOHOBOM 00bEMeE
MPOCTPaHCTBA (IIPOSIBJIEHHOTO U HETIPOSIBIIEHHOT0) creliudguye-
CKMX XapaKTEepUCTUK BOILIOIIEHH 1I€JM Ha IPUHLUIIAX HOPMHU-
POBaHMS KaK CaMOTO IMPOCTPAHCTBA B LIEJIOM, TaK U MOTYYEHHBIX
PE3YJIbTATOB.

Kpome Toro, Bocrpusitie W B3auMOJEHCTBHE C (DOHOBOM
OOCTaHOBKOW, C €€ ONTHYECKUM CIIEKTPOM B HaOII0IaeMOM
NPOCTPAHCTBE, MPUBOIUT K TAPMOHMYHOMY B3aMMOJEHCTBUIO
CO BCEMHU 3JIEMEHTaMM PEAJIbHOCTH U CBA3SIMU (CYILIECTBEHHBI-
MU U CUJIbHBIMU, W HEOTIPENIENIEHHBIMU, YIIbTPa-CAa0bIMU WIIN
HE’KeJIaTeJIbHBIMHU), TO3BOJISIET YUYMTBHIBATh HAJMYME CUJIbHBIX
NOMeX OT (POHOB U CBOEBPEMEHHO a/IaliTUPOBAaTh CUCTEMY IO[
peasibHyl0 OOCTAHOBKY, T. €. BBOAUTb HEOOXOAMMBIE KOPPEKTH-
POBKM B 00pPa0OTKY CUTHAJIA Y UCTIONBb30BATh JOTIOTHUTE/IbHbIC
CHCTEMbl HOPMUPOBAHUS /17151 CIVIaXKMBAHUS OMACHBIX BCIUIECKOB



AMIUIATY/Ibl B ONTUYECKOM MOJYJIE CUCTEMBI.

UccnenoBanus ontryeckux (POHOB MPOBOAATCA Oornee To-
JIyB€Ka, HO OOJILIIMHCTBO PE3Yy/IbTATOB MOJYYEHO B BUIUMOM,
OmmkHer nH(pakpacHoi odaactu criekrpa 10 3—4 MxM. [pu-
YEM 3TO, KaK MPaBUJIO, KPATKOBPEMEHHbBIE U3MEPEHU I, HE UMEIO-
1€ CTATUCTUUYECKOTO MPOAOJIKEHUs], CUCTEMATU3AIUY U TPAK-
TUYECKUX pekomeHaaruii. OHU B TPaAUIIMOHHBIX YCTPOMCTBAX
MOT'YT ObITh UCIIOJIb30BAHbI TOJIBKO 151 OPUEHTUPOBOYHBIX pac-
YETOB /1J151 OLIEHKU (POHOBBIX cuTyaluid. CoBpeMeHHasi MpakTHUKa
MOKa3bIBAET, YTO ONTHUKO-3IEKTPOHHBIE CUCTEMBI OOHAPYKEHUS
HEe BCeryia CriocOOHbI PEIUTh MOCTABJICHHBIE 3a/1a4l, OCOOEHHO
B CJIO)KHBIX METEOPOJIOTMYECKUX YCIIOBUAX, HE MOT'YT aJallTUPO-
BaThCs K MHOTOOOPA3MI0 COMYTCTBYIOIIMX MApamMeTpoB B YCIIO-
BUSIX KOHKPETHOH 1IeJIM, B CBSI3U C STUM SIBJISIIOTCS B PsAJIE CITy-
yaeB MaJI03(P(PEKTUBHBIMMU.

MOXHO 71 CO3[aTh CUCTEMBbI, KOTOpble ObLIM Obl BBHICOKO-
3 EeKTUBHBI B JIIOOBIX YCIOBUSIX PEATbHOCTU, U KaK MOAHSTDH
¥ OLIEHUTH UX 3(ppexTrBHOCTL? [IpennokenHas Moeb yCTpou-
CTBA W SIBJISIETCS TAKOM aJalTUBHOU cucteMor. OHa UCIIOb3yeT
HOBbIE METO/Ibl B3aUMOJIEMICTBUS IMPOCTPAHCTBEHHO-BPEMEHHON
U CHEKTPAJIBHOIO MPOSIBJIEHUS LIEJIM HA BEPOSITHOCTHOM (poHe
OKpY’KaloIeld 0OCTaHOBKH, CO3/1aBasi YCJIOBUS, B KOTOPBIX OIle-
parop u cuctema OyayT JeCTBOBAaTh MAKCUMaJIbHO 3(P(PEKTUBHO
JUIs1 KOHKPETHBIX [IJITAHMPYEMBIX JIECTBUIM Ha YCIOBUSX HOPMHU-
POBaHMS U ONITUMU3AIMN UMEIOIITUXCS CBSI3el, B KOTOPOU 1ieJie-
noJ1araHye, MPOrHo3MpOBaHUE U HOPMUPOBAHUE — ITO OTHOBPE-



MEHHBI UTEPALIMOHHBIN TTPOLIECC.

NccnenoBanrs BEpOSATHOCTHBIX (DOHOBBIX MOJIEM B ONTHYE-
CKOM /IMara30He MOKHO MapaMeTpu30BaTh, KJIacCU(PHUIIMPOBATDh
1o HaOOpy CTATUCTUYECKMX MPU3HAKOB U XapakTepucTHk. Cy-
IIECTBYIOT MCCJIEIOBAaHUSI B 001aCTU COOCTBEHHOTO U3Ty4EHUS
(poHOBBIX cuTyanum (momex) B uHTEepBasie 8—13 Mxwm. [Ipu uc-
NOJIb30BAHMY MEKAYHAPOAHOM Kiaccudukauuy (popM U KOJIH-
yecTBa 0AJIOB O0JIAKOB MapamMeTpu3alivs Mo ONTUYECKUM IMPH-
3HAKaM MOXET ObITh OCYIIIECTBJIEHA ISl IIIMPOKOTro Kiacca ¢o-
HOBBIX CHUTYallMid M aHcaMOJed. DTO O3Ha4YaeT, YTO MX MOXKHO
O00BEKTUBHO Paclio3HaBaTh C MOMOILBIO aNMapaTypHbIX CPEJCTB
KaK JAHEM, TaK U HOYBIO, [JIAHUPOBATH MPAKTUYECKOE MCIOJb-
30BaHUE U 3aKJIaJbIBaTh B MH(POPMAIIMOHHBIE IPOTrPAMMBbI KOH-
KPETHBIE JICUCTBUSI CUCTEMbI OOHApYXeHHS U yrpaBieHus. J{ins
B3aUMOJIENCTBHUSI C (POHOBOW OOCTAHOBKOU BBHISIBJISIIOTCS U MC-
NOJIb3YIOTCS IPOCTPAHCTBEHHO-BPEMEHHbBIE ITapaMETPBl, JAHHBIE
O «BPEMEHU JKU3HU» — CYHIECTBOBAHUU U (PU3UUECKOM MPOSIB-
JieHUU (POHOBOTO COCTOSIHUSI IPUPOJHBIX CPE/l U TEXHOT€HHBIX
MIPOLIECCOB.

Hacrosiiee uccienoBaHve HarpaBieHO Ha pa3pabOTKy U CO-
BEpPIIIEHCTBOBAHWE CUCTEMBI, 3aJJaHHOW HAEOJIOTHer Iprodopa
nouTpoH. Cucrema «MeTaTpoH» HUCIONB3YeT PALMOHAJIbHBIC
Y UppalMOHAJIbHBIE METO/Ibl B3aMMOZEHCTBUSI OIIepaTopa Mo 3a-
JAHHOW 1ieJM (HaMepeHMs) KaK €JUHOM CUCTEMBI C OKpYXKalo-
MM MHPOM ((pOHOBOM OOCTAHOBKOMW) C I1€JIbI0 TAPMOHUYHOTO
1 6€30MacHOrO BOIUIOMICHUS 1IEJIM U TOCNIeqyIOIeH afanTaium



(HOPMUPOBaHUSI) BCEX CTPYKTYP K peaslbHOM KOHKPETHOM 3aj1a-
ge.

Cucrema Mo3BOJISIET OMpPeAeNsATh U YYUTHIBATh MHOTOMEp-
HBIW U3JTyYaIoIIMiA ONTUYECKUI CTIEKTP C YYETOM aTMOC(HEPHBIX
HEeoIHOpoIHOCTeN HebocBoa. OCHOBHBIMY HAYUYHBIMU TOJIOKE-
HUSIMU TTOCTPOEHUST ONITUYECKON CUCTEMBI SIBJISIIOTCSI:

1. PanmoHanbHas METOOWKA B3aMMOJEWCTBUS OIllepaTopa
Y CUCTEMBI ITyTEM KOHLIEHTPALlMU Ha MOCTABJIEHHOM LIEJIH.

2. WppanyoHayibHasi METOAMKA CHUCTEMbl B3aWMOJEHCTBUS
¢ (poHOBO¥ OOCTAHOBKOM, CO CITyYalHBIMH, HEOIPEACIEHHBIMU
Y HETIPOSIBJIEHHBIMU MPOIIECCAMH.

Cucrema MO3BOJISIET pearupoBaTh Ha SHEPreTUYECKYIO Sp-
KOCTb JIOKQJIbHOTO Y4YacTKa B3aMMOJEHCTBUSI U OKPY:KAIOIIEro
(poHa Kak B OrpaHUYEHHOM MPOCTPAHCTBE, TAK U HA OTKPBITHIX
MPOCTPAHCTBaX, B TOM 4YHCJIe peardpoBaTh Ha moiaycepuye-
CKYIO CIIEKTPaJIbHYIO IJIOTHOCTh Beet noiycepbl Heba 1 e€ pac-
npejieieHe 1o KOJIbLIEBHIM 30HaM Heba.

Hcnonp30BaHNe CUCTEMbl MPOUCXOJUT B YCIOBUSIX B3aUMO-
JeUCTBUSA ¢ (POHOBOM OOCTAHOBKOM, TAET BOBMOKHOCTD aJlanTa-
MU TOCTAaBJIEHHOM LIEJM K TEKyIIMM (POHOBBIM IOMEXaM Kak
MPUPOJHOTO, TaK M MCKYCCTBEHHOIO npoucxoxjaeHust. Cucre-
Ma paboTaer ¢ yd€ToMm mnapamerpus3anuu (hOHOBOW OOCTAHOB-
KM B 00J1acTH €€ COOCTBEHHOTO M3JIyYeHHUsI M C YUETOM HM3Me-
HeHMs (poHOBbIX nonel. MccnenoBanus (pOHOB M UX CTPYKTYpP
U XapaKTePUCTUK IPHU PA3IUYHBIX METEOPOJIOTMYECKHUX YCIIO-
BUSIX U B PA3JIUYHBIX reorpapuueckux paiioHax SIBJISIETCS TPy-



JOEMKOM, TOPOTrOCTOSIIEN MPOIEypor, OJHAKO B PEaIbHOCTU
9KCITPEcc-OleHKa (POHOBOM CHUTYAIlMM JOJKHA OBITh TPOBEACHA
B KOPOTKHUE CPOKHU (MUHYTHI, 2 UHOT/IA ¥ CeKyH ibl). TeopeTnye-
CKH 3a/1a4a B TEKyIllee BpeMsl TPYIHO pellaeMa 1o CIeAyOIUM
NPUYUHAM:

1. TTocrosiHHAS U3MEHUMBOCTh U OECKOHEUHOE pa3HOOOpasue
(poHOBBIX cUTya M.

2. OTCyTCTBUE METOJOJIOTMU UCCIEAOBAHUS.

3. OT1cyTCTBHE H3MEPUTENbHBIX KOMIUIEKCOB (YCTPOMCTB,
puOOPOB U MPOTPamMM it padOTHI C HUMH).

B npennoxeHHOM cucteMe 1iesieBasi 3a/ja4a B KOHKPETHOH CH-
Tyalluu MOXET OBITh pellieHa Jake B YCJIOBUSAX HEJJOCTATOUHOCTH
WIN OTCYTCTBUSI 3HAHUN O COCTOSIHUM OKpYXKaloliei 0OCTaHOB-
KU, IOTOMY YTO €CTb MIOHSITUE HOPMBI M B3AUMOJICUCTBUS B YCJIO-
BUSIX HOpMBI. HOpMa — 3TO cocTosiHME, KOT/Ia BCE JIEMEHTHI pe-
QJILHOCTU MOTYT Pa3BUBAThCSI ONTUMAIBHBIM 00pa3oM st cels
u 11 Bcex. Hopma — 310 camoperynupyoniuii (hakTop B CETeBOM
MHOTOMEPHOU CHUCTeME, B TO k€ BpeMsl 9TO KOHKPETHasl MOCTa-
HOBKa 33]1a4¥, KOTOPYIO OTIEPaTOP CUCTeMbI CTABUT CO3HATENILHO,
CBOEU BOJIEH 17151 BOIUIOIIEHHU S CBOEH 11EJIH, @ YCTPOMCTBO MTOMO-
raer e€ peajin30BaTh.

[enpio pa3pabOTK¥ ONTUYECKOU cUCTEMBI «MeTaTpoH» SBJIsI-
€TCsl U3y4eHue MPAKTUUECKOTO BIMSIHUS HAa OKPYXKAIOIUNA MUP
(¢poHOBYI0 OOCTAHOBKY) 3aJJaHHOW OIEpaTOpOM IIeJIM Ha MPUH-
UIaX HOPMUPOBAHMS BCEX JIEMEHTOB CUCTEMbI HA OCHOBE HO-
BbIX METOAMYECKUX MOIXOJOB K CO3[IaHUIO0 ONTUYECKON CHUCTe-



Mbl C YUYETOM MPOCTPAHCTBEHHO-BPEMEHHBIX CTPYKTYp, YCTOM-
YMBOCTH (M3MEHYMBOCTH) MPU3HAKOB (DOHOBBIX CHUTYaIMH IS
UCCJIE/IOBAHUT 11eJIeBOT0 B3aUMOJICHCTBYS ¢ (POHOBOM 0OCTAHOB-
koit. CricteMa MOeT ObITh UCMONb30BaHA IJIsl aJlanTalluy Ij1a-
HUPYEMOH IeJIN K OKpyX)atoreMy Mupy ((poHOBOI 0OCTaHOBKE),
K IPUPOJHBIM, METEOPOJIOTUYECKUM Y TEXHOTEHHBIM YCJIOBUSIM,
B TOM YHCJIE CJIOXHBIM B YCJIOBHUSIX €CTECTBEHHBIX WU UCKYC-
CTBEHHBIX [IOMEX C YUYETOM MX MOCTOSTHHOTO U3MEHEHUS U pas3-
BUTHSL.

[MpenyioxkeHHbIE TOIXOABI MOTYT OBITh WCIOJB30BAHBI JIJISI
pa3pabOTKM, WCIOJIb30BAaHUS M IKCIUTyaTalldd ONTHUKO-3JIEK-
TPOHHBIX CUCTEM Ha HOBBIX YCJIOBUSIX B3aUMOJECUCTBHS YeJIOBe-
Ka ¥ OKPYKAIOIIEro MUpa, HECTIOCOOHBIX MPUHECTH TEPMUHAIIb-
HBIIA BpeJl YeJIOBEKY, aIaNTUPYIOIMXCSA K OKpysKaiomield oocTa-
HOBKE M BJIMSIONIECH Ha He€ Ha YCIIOBUSIX HOPMHPOBAHHS BCEX
CTPYKTYP, KaK YeJIOBeKa, TaK U APYTUX OOBEKTOB peabHOCTH.

Cucrema BOCHPUHMMAET OKPY:KAIOIIWI MUP BO BCEW COBO-
KyITHOCTU €ro (pOHOB, reO(PpU3NUYECKOM M METEOPOJIOTHUECKON
CBSI3M BEPOSITHOCTHBIX M TIOCTOSTHHO MEHSIOIIUXCS (DOHOBBIX
CTPYKTYp ¢ aTMOC(EPHbIMU NapaMeTpaMu U rejauoreopusnye-
CKMMHU (DaKTOpaMH.

B cructemy MoxeT ObITh BKJIIOUEHA U3MEPUTETbHAS CKAaHUPY-
Iol1as anraparypa, ConpskEHHasi C KOMIBIOTEPOM, KOTOpasi 0Cy-
IIECTBJISIET MO Pa3pabOTaHHOI Mporpamme yrpasjieHue paboToii
YCTPOICTBA, PETUCTPAIIMIO U XPaHEHUE JAHHBIX B 3aBUCMOCTU
OT TIOCTABJIEHHBIX 3374, a TaKXke JJIs UCCIIEIOBAHUS BIUSIHUS



CHCTEMBI Ha (DOHOBBIE CTPYKTYPbl OKPY:KalOILEr0 MHUpa, U3Me-
penne, 00padboTKy nH(popMaImy 0 (POHOBBIX CTPYKTypax, M3y-
YEeHHUE U aHAJIN3 BEPOSTHOCTHBIX, XAOTUUHBIX, UPPAILIMIOHAJIBHBIX
CTPYKTYP U IIPOLIECCOB, U3JTyYEHUE NTOJIEW, UCCIIEI0BAHUS YCTOM-
YUBOCTH («BPEMEHHU KU3HW») (DOHOBBIX CUTYallUid, Pa3BUTHE,
9BOJIIOLMIO (POXKIEHUS U paclaia), u3yuyeHue KoopauHar (hOHO-
BOTO MOJIsI OTHOCUTENIBHO HaOIo/1aTe 1.

VYerpoiicTBo pa3paboTaHO HA NPUHLIMIAX TOCTPOEHUS ONTHU-
YECKOU CUCTEMBI U3 K PUCTAJNIMYECKUX IEMEHTOB, JIA3E€POB, 3€P-
KaJl pa3IMyHOR (DOPMBI U XapaKTEPUCTHK, CIIYKUT JU1s1 yCUIIEHUS
KOHIICHTPAIIMH OTlepaTopa Ha MOCTABJICHHOM 1IeJTN, 00ecreurBa-
€T B3aMMOJIEMICTBUE C OKPY:KalOIMM MUPOM Ha IIPUHIIMIIAX BCE-
00I1Iero HOPMUPOBAHMU ST — HOPMBI.

YCTpolCTBO MOXHO MCHOJIB30BAaThCSl B JHEBHOE M HOYHOE
BpeMsI TIpH J1I000M (POHOBOW CHUTYaIlMM KaK Ha OTKPHITHIX IMPO-
CTPaHCTBaxX IPH Pa3INYHbIX (POpMax U KOJMUYECTBE OOIAUHOCTH,
TaK ¥ B 3aKPbHITHIX IMOMEIIEHUSAX U MPOCTPAHCTBAX JIIOOOTO Ha-
3HA4YEHUS U (POPMBI.



O co3panuu cucremnol «MeTaTpoH»

Pazpabotka 1 cozganue 0a3oBoil Monenu ycrpoictBa «ME-
TATPOH» u apyrux moaudpukanuuii Mpou3BOAUIACE HA OCHO-
Be paboTHI aBTOpa 1o TeMe «CrcTtema rnpuéma-repeauu, aHaIu-
32 ¥ KOHTPOJISI B ONTUYECKOM CIIEKTPE CUTHAIa MHPOPMALIM».
[TpuGopsl cepun «MeTaTpoH» BBI3BIBAIOT YBEJIMUYEHUE MPOAYK-
TUBHOCTHU MBIIJIEHUS], YCWIEHUE KOHLIEHTPAllUi 1 HOPMHUPOBa-
HUE CTPYKTYp 4eJIOBEKa M OKpyXkawmero Mupa no neiav B3au-
MOJEUCTBUA.

ABTOp 3aHMMaeTcsi pa3pabOTKOM MOJOOHBIX YCTPOKCTB
¢ 2006 roga non pyKOBOACTBOM Hay4HOro pykosogurtens Hu-
kutuHa AnboOepra HukonaeBuya, akagemuka PAEH, n.1.H., oc-
HOBHas JEATEJIbHOCTh KOTOPOIO CB3aHA C CUCTEMaMM SHEPro-
NHUTaHUs ¥ aBTOMATUKU KOCMAYECKHUX arapaToB, pOOOTOTEXHU-
KO 1 OMOHUKOH. BhuTH M3y4eHbI 1 NCCIIeI0BAHBI MHOTHE aHAJIO-
TMYHBIE KOHCTPYKLIMY U PE3YJIbTaThl UX NpUMeHeHns B Poccun
u apyrux crpa”ax. Hampumep, B 2010 rony B Kummnése aBrop
HOCETHJT LIEHTP /1Sl pabOThI C KPUCTAJUIAMH, B KOTOPOM CIIeLI-
QJIMCTBHI LIEHTPa (PUKCUPYIOT pa3IuyHble MapaMeTpsl U pe3yJIbTa-
TBI JJO BO3JIECTBUSA U IOCJIE BO3JEUCTBUSA HA HECKOJIBKUX ITPH-
6opax, ot ¢otorpacduu aypsl 40 NpUEMA U aHaIN3a OOJBILOTO
criekTpa uHpopManum. YCTpoicTBa, pa3paOdoTaHHbIe MOJL PyKO-
BogcTtBoM Hukuruna A. H., ncnons3o0Baiu 37€KTpOBaKyyMHBIN
pruOOp MOTUTPOH, OBLTH CKOHCTPYMPOBAHBI HA Pa3HBIX OA30BBIX



MOJIeNISIX — MUPAMUIAX, KyOMUecKuX v chepuuecKrx KpUcTa-
7ax. ABTOp pa3padarsiBaeT COOCTBEHHbIE OPUTHMHAIBHBIE OITH-
YecKHe CUCTEMBI M TPUOOPHI, MOCTpOoeHHbIe Ha Mojienu Kyoa Me-
TaTPOHA U IJIATOHOBBIX TeJIax.

[Tpu padote ¢ mprUOOPOM yBETUUMBAETCS KOHIIEHTPAIHS CO-
3HAHWSI, ¥ TIPA BBICOKOW KOHIIEHTPALIMH TOTYYaeTCsi COOBITHE.
A TO, 4TO YeJIOBEeK CKOHIIEHTpUpYeT, Oyner pedy/bratoM. EcTb
TOJIBKO OJJHAa TOYKA FTApMOHUYECKOT0 CBEpILIEHH s BHIOPAHHOM 11e-
JI B3aMMOJIENCTBUS — HOpMa coObITHi. B cucreme «MetaTpon»
WCMONB3YETCS aHAIU3 WH(POPMAIIMOHHBIX IMOJIEM, TAArHOCTHUKA
Y MX HOPMUPOBAHUE.

[TpuGopsl cepun «MeTaTpoH» UMEIT MHOTO(YHKIIMOHAIb-
HOE HUCMOJIb30BAHUE, KK U MIOJIUTPOH, U B TO K€ BPEMsI 9TO BCIIO-
MOTATeJIbHBIA 2JIEMEHT B KU3HM uesioBeKa. B mpubopax «Me-
TaTpoH» paboTaeT ONTHKA, a YTO OTHOCHTCS K onTuke? K mpu-
Mepy, MUKPOCKOM, OWHOKJIb, JINH3A, TeJieckorn. OHM yBeIn4yKnBa-
10T KOHIIEHTPAIMIO BUIUMOIO U TOTO, YTO HE BUIHO OOBIYHBIM
BOCHPUSATHEM. A TIOCKOJIBKY BCE JIEMEHTBI MKy COOOI B3au-
MOCBSI3aHbl, UMesi HH(pOpMaIIUIo ¢ TeX 00nacTeil, rae He BUIHO,
HO C MOMOIIbI0 TPUOOPOB BUIHO, CTAHOBUTCS TIOHSITHO, HA YTO
¥ KaK BIUsTh. TO ecTh mpuOOp He SIBJISIETCS] TEHePaTOPOM — Iiep-
BOMCTOYHMKOM, HO OH JA€T AOCTYH K NEPBOMCTOYHUKY.

OOyuuThCS M MOJB30BATHCS HYKHO CBOMM MPUOOPOM — CO-
3HaHueM. CreHeprpoBaTh CUTHAJI U CAMOMY MOKHO — OJIeCHYTb
CBOMM CBETOM BEYHOCTH, Y TOT/Ia OH OyeT U IOCTYIIEH, U BUJCH
BCEM. [IEBAHOCTO MPOLIEHTOB MH(OPMALIAN YEJIOBEK IMOTy4aeT



OT OpPraHoB 3peHusi. BEeCKOHEYHOCTh €CTb Be3JIe, AakKe B IIPOMe-
KyTKE MEXIY BallMMU m1azaMd 1 MoHUTOpoM [IK mnmm kauron
u e€ Tekctom. [1aBHbIi [IprOop y Bac B Tpyau — B cepilie U CO-
3HaHuu. [IprOOopHI U yCTpOIiCTBa aBTOPA CHEaHbl IO TAKOMY ke
MPUHLIMITY, KaK YCTPOEHO CO3HAHUE yesloBeKa. [l HeKOTOpbIX
3TO YCKOpUTeJb npouecca pazputus. [locne Bo3aencTeus npu-
6opa BocripusTHe padoTtaeT Oosee YETKO U sicHo. Ha camom -
Jie, TpuOOp MO3BOJISIET MOTyYaTh UH(MOPMAIHIO Oe3 UCKakKEeHUI
0 JKU3HU TOro, KT0 padoTaeT ¢ mpudopom. CKaxeM Tak, CO3Ha-
HUE B OOBIJIEHHOM COCTOSIHUM HE YUUTBIBACT TIOJTHOTY TIPOMCXO-
asiero. Tak nercTByeT mpuOOp, U TOM JIEHCTBUE TTPUOOpa
pacIpocTpaHseTcsl TOJbKO Ha BHYTPEHHUI MUP JIMYHOCTHU, KO-
TOpasi IpUMeHsIeT Mpruoop.

Uro Kacaercs aBTOPCKMX MpPaB, OHU HE PacCHpOCTPAHSIOTCS
Ha UJIeW, KOHLICTIIIUW, TPUHLIMITBI, METO/bI, MPOIIECChI, CUCTEMBI,
CMOCOOBI, pelIeHNs] TEXHUUECKUX, OPraHM3aIIMOHHBIX WM UHBIX
3aJa4, OTKPbITUS, SI3bIKU MporpaMmupoBanusi. Vineu He nateH-
TYIOTCSI 110 onpeziesieHuo. HeT v He MoXeT ObITh ITpaB Ha HIIE0JIO-
T'MI0 BEYHOM )KU3HU YeJIOBEKA, BCEX KUBBIX CYILIECTB, HA 3HAHUS
CHaCceHUs1 U HOPMUPOBAHMS BCEX CTPYKTYP UEJIOBEKA U KU3HU.



Kparkoe onmcanne npuHIUIIOB
Moaeau «MeraTpoH»

MertaTpoH — 3TO NpUpOAHAs MOAENb, KOTOpas BEKaMu OTpa-
’KaJjlach B UICTOPUM, UCKYCCTBE M cCUMBOJIax. BHyTps Monenu Ky-
6a MeTtaTpoHa MOHO BCTPOUTB ISATh IUIATOHOBBIX TeJl. OHU SB-
JIAIOTCS €IMHCTBEHHO BO3MOKHBIMU IPaBUJIBHBIMUA MHOT'OT'PaH-
HUKaMU (TIONIM3IpaMu): TIeCTUTrpaHHbid KyO, 4eThipEéxrpaHHbIi
Terpasnp, Bocbmurpanusiid OKTasnp, ABEHaALIATUTpaHHbIA lo-
nexasnp u Mkocasnp, obnapaomuiil ABaauaTeio rpausamu. bonee
yem 2500 et Ha3zag 3TH mMonenaun Obutd m3BecTHH [Iudparopy.
[1natoH Ha3bIBaa BCe MATh (PUTYP «KOCMUYECKUMU CTPOUTEIb-
HBbIMH OJIOKAaMU MUPO3JaHUS» U COOTHOCHUII X C MSATHIO CTUXU-
amu: 3emien (Ky0), Bomoit (Mkocasnp), oraém (Terpasmp), Bo3-
ayxoM (OkTasnp) u «HeOecHoW Matepueii» umn apupom (Home-
Kasp).



Konen 03HaKOMUTEJLHOI'O
¢dparmenra.

Tekct npenocraBieH OO0 «JIutPec».

[IpounTaiiTe STy KHUTY LIEJIMKOM, KYIIUB TOJIHYIO JIETATbHYIO
Bepcuio Ha JIutPec.

Be3ormacHo oriaTuTh KHATY MOKHO OaHKOBCKOH KapToit Visa,
MasterCard, Maestro, co cuyera MOOMJIBHOTO TesiehOHa, C TiIa-
Te)KHOro TepMmuHaia, B cajoHe MTC wmm Cesa3HoOHM, uepe3
PayPal, WebMoney, Aunexc./lensru, QIWI Komenek, 60Hyc-
HBIMU KapTaMu WK APYTUM YI0OHBIM Bam crioco6om.
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