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o0pa3oBaTe/ibHOE Y4YpexXJAeHue BbicHiero oodOpazoBanus «Camapckuil
rocya1apcrBeHHbIN MeIUIMHCKU I YHHBEpPCHUTED» MuHucrepcrea

3apaBooxpaHenusi Poccuiicko @enepannu. Kananaat MeAMIUHCKUX HAYK.



JloueHT Kaeapbl TPABMATOJIOTHMH, OPTONEIUN M IKCTPEMAJIbHOM XUPYPIr UM
umenun akagemuka PAH A. ®. KpachoBa. 3aBenywoimmid oOTAeIeHHEM
TPAaBMATOJIOTUM U opToneanu Nel KIMHMKH TPABMATOJOTUM U OPTOIEAMH

KIMHuK CamI'MY
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oOpa3oBaTeibHOE Y4peskaeHue BbIicuiero ooOpasoBanuss «Camapckui
rocyapcrBeHHbIN MeIULUHCKUI YHHUBEpPCUTED) Munucrepcrsa
3apaBooxpaHenust Poccuiickoit @eaepaumu. OpauHaTop Kadenpsl
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AHHOTALIMSA

Cedep ha Munarum, ctp.574, oT UMeHH OOJiee JpEeBHEH KHUTH, THIIET, YTO IO
€BpEUCKOM TpaAUIMK, MYNOK HE 3aKpbIBA€TCS MOJHOCTHIO TOCIE POJOB, a
OCTa€TCA YaCTUYHO OTKPBITHIM, JJs M3BICUECHHUS pa3HOU 3apasbl u3 tena. "OT
"3en€HKN", Ha3bIBAEMOM redi-3aXT (KENTyxa), BO3bMET roiyoOs-camua - s
MY KYHHBI, ¥ TOJYOKY - JIJTsI >KCHIIMHBI;, U TTOCAJIUT Ha My TIOK, ¥ TOJyOh (ro1y0ka),
BBIKa4YaB M3 Hero (MamueHTa) Bce 3apa)keHue, ympéer." McecnenoBanueM mp mamH
CMEpPTH TOJyO0el Mmocie TakoTo ceaHca 3aHWMAaliCid W3BECTHBIA BETEpHUHApP, I-P
Exytuans Illapabu, Bmagenen >MUTHOW BeTepHHApHOW KIMHUKKA B CeBepHOM
Tenb-ABuBe. OH 00HAPYKWJI, YTO Cpa3y Ke MOCIIE JICUEHU T0Ny OsSIMU, Y OBEHb
Owup yOrHa B Kp OBU MallMeHTa CHUXKaeTcst Ha 25%, ¥ BBI3JOPOBJICHUE IJTUTCS B
cpeaHem 3 aHs (B oTiiuuue 28 AHEHN Np U KOHBEHIIMOHAJIBHOM JieueHun). Bckp biTue
royty0eii, yMep LLIMX OCJIE CEaHCa, MOKA3aJI0 y BEIMUEHHUE U TUCHYHKIUIO MTE€YECHH.

Ecnu ceanc mp MMEHSIICS K 3710p OBOMY Y€JIOBEKY, HU OJTUH IroJ1yOb He ymep [1].


mailto:ya.gavr-72-41@yandex.ru

B nameii pabote paccMOTpEH 3BP UCTHUECKHUH CIIOCO0 UCTOIb30BaHUs P OTOKOJIOB
KBAaHTOBOM TEJNEMOPTAIMM B KOHBEPTEHTHBIX OMOTEXHOJIOTHUAX JBONHOTO
Ha3HA4YCHHSI, OCHOBAHHBIX HA HOBBIX (pr3mueckux npuHnmnax aeiicteus [1 — 80].
OcoOeHHOCTM JaHHBIX OWMOTEXHOJIOTUM OyAyT paccCMOTpEHbl B pamKax
BO3MOXHOCTEH PEKOHBAJIECICHIIMA MATOJIOTHUYECKUX COCTOSIHMI (Ha mpumepe
HO30JI0TUYECKOM (hOpMBI: OpaXKeHHe ieueHu (am. jecur, jecor, hepar, Op.-2peu.
nrap) BupycoM rematura «C» (non-A, non-B hepatitis, wau NANBH, niu HCV-
uHdekusa). ['mnorerndyeckass TEXHOJOTUS  PEKOHBAJIECUEHIIMM MOXET OBITh
peasn3oBaHa IyT€M IMPUTOTOBJIEHUS KAaCKaJOB 3allyTaHHBIX (CLEIUICHHBIX)
COCTOSIHUK ~ Ononormdecknx oObekroB. Ilo cytu, B pgaHHOW pabote
nojJpa3zymMmeBaercd HEKH MHPOpMalMOHHBIA O0OMeH B Ouoreochepe MIAHETHI,
TUIIOTE3BI, P OTOKOJIBI U CXEMBI P €aJIM3allMHU TaHHBIX MEXaHU3MOB, OCHO BAHHBIX

Ha HOBBIX (u3nueckux mpuHuunax aercreust (HPIT) [1 — 80].

KiwoueBble cjioBa: KBaHTOBasl TEJEMOPTAIMs, 3allyTaHHOCTH, CIEIUICHHOCTD,
u3MepeHue coctosiHuii benma, Ho3omormveckas ¢opma, peKOHBaJIECICHIIHS,

MakKp OCKOITMYICCKaA TCICIIOP TAllUA, MUKD OTI)Y60‘-IKI/I, 00BbeKTUBHAS P CAYKIHA.

YKA3ATEJIbPACS:
e 03.65.Ud 3amyTaHHOCTbh M KBAHTOBAsI HEJIOKAJTBHOCTh
e (03.67.—a KBanToBas nuapopmarus
e 03.67.Bg IIpuroropiicHHE 321y TAHHBIX COCTOSIHUIA 1 MaHUITYJIUPOBAHUE
e 03.75.-b Boansl maTepuun

e 75.45.+] MakpOCKOIIMYECKUEe KBAHTOBbIC (DEHOMEHBI B MAarHUTHBIX
cucTeMax

e 87.19.Nn Dnextpodusnoorus

e §7.23.—n DKOJOTUSA U 3BOTIOIUS

e 87.23.Kg3BomronrioHHas TUHaAMUKA

e 87.68.+z buomaTtepuanbl 1 OMOTOTUIECKUE HHTEP PEHUCHI

e 87.80.—y buoduznueckue METOIbI HCCIACTOBAHUS



e 87.80.RbTkaHeBas v KI€TOUHAS HHXEHEP ML U OMOTEXHOJIOT HsI

BBenenue

PaccMoTpuM cXxeMy KBaHTOBOW TeNEMOpPTAIIMM ME30- M MaKpOCKOIMUYECKHUX
COCTOSIHMIA, TIp ¢/i10KeHHY 10 HamMu B 2018 roy [26], kak «KaabKy» MaTepHaa ¢
npeanoxkenHoro bennerom, bpaccapmom, Kpemd, [Ixo3cou, Ilepecom u
Bytrepcom B 1993 r. mpoTOKoia KBaHTOBOM TEJIEIOPTALIMK, U SBIISIOLIETOCA
HEKOTOP BIM P €paiToM Jjis Halero mp orokona (puc. 1) [2]. U ap yrux mp 0TokoinoB
[8]. B a1oii «kanmbke» «Amuncay» (cM. Bbilie) 3aMeHeHa Ha «Emenbsan», a «bo6»
NpEeACTaBIsIeT U3 ce0s HE YTO WHOE, KaK BCIO MATPHUIly MPOCTPaHCTBEHHO-
BpP EMEHHOT'0 KOHTUHYYMa CO BCEM IMHAMUYE€CKUM KaCKaJlOM €ro MUKpO-, ME30- U
MAKp OCKOIIMYECKUX CBS3€H, HAXOMAIIMXCA IJIs HAIIEW BEPaJIbHOW MOJENIH, B
KacKaJax 3amyTaHHBIX (MEepenyTaHHbIX, CIEIUICHHBIX) COCTOSIHUUA BCEro
MIPOCTPAHCTBA-BPEMEHU COOBITHI, B KOTOPBIE MOTP Yy KEHBI IKCIIEP UMEHTAIbHBIE
OOBEKTHI ~HaIllEl BepajbHOW MOJEIU, B COCTOSSHUM B3aUMOCBSI3U W

BBaHMOI[efICTBI/ISI B paMKax U3BCCTHBIX (1JI/ISI/II-IGCKI/IX KOHCTaHT.
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Puc. 1. IlpuHuun KBaHTOBOW TeNENOPTALUA ME30- M MAKpOCKOIHYECKUX

COCTOSIHUM.

OcHOBHOE coepKaHue

[Iycte y OonbHOro EmenbsHa ecTb Makpo- OOBEKT (II€UYEHb, MOPaKEHHAs
renatutoM «C»), SKBUBAJICHTHBIM B JaHHOW BEpajIbHOM aBTOPCKOW MOJEIH

KBAaHTOBOU qacCTHuIC B OoIpcacia €HHOM KBaAaHTOBOM COCTOsIHUHN —



kybur y =al0,)+ b[L), rae [0,)u |L) - 1B OpPTOrOHANBHBIX COCTOSHHA C

KOMIUIEKCHBIMH aMIUIUTYAaMH a ¥ D, CBS3aHHbBIC YCJIOBHEM HOPMHPOBKH
2 2

al +|b|"=1. Emenmbsimy HykHO mepemaTs B HHQOPMALMOHHYIO CHCTEMY

NP OCTPAHCTBEHHO-BPEMEHHOTO KOHTHHYyMa C OBHTPONHEH 3TO KBAaHTOBOE
COCTOSIHHE C JNaJIbHEHIIEH €ro JIeKOrepeHUUEH M BBIP OXKACHUEM Y OOJBHOTO
MOTOMY, YTO BO BpP €MS-T10/I00HBIX KOOPAUHATAX HE MOKET HAXOAUTCS ABA TOUHO
MOJJOOHBIX AHAJIOTMYHBIX 00 bEeKTa (KaK YaCTHBIM CTy4ai 3TOro: Teopema o 3arp ere
KJI0HUp oBaHus nH(Mopmaimn). Ho EMenbsiH He MOXKET 10CTaBUTh CBOE COCTOSTHUE
(BOTHOBOM TaKeT, JUO0 CyMMY /CyMepIO3HUIMI0/ BOJTHOBBIX ITIAKETOB) Kak
«4acTuIly» HernocpeacTBeHHo. Kak M3BecTHO M3 KBAaHTOBOM MeXaHUKH, J000€
KBAaHTOBOE M3MEPEHUE, BBINOJHEHHOE EMENbsSHOM Hajx €ro «4acTULE»
(cocTosiHEEM), HEMHHYEMO pa3pyIIHT KBAaHTOBOE COCTOSTHHE 0€3 IMOJTydeHHS
NOJIHOM MH(pOpMaluu, HEOOXOAUMON MaTpHIlE KOHTUHYYMa JJIsi BOCCO3JaHMs
UCXOJIHOTO COCTOsIHUA: « EMeNbsH - 001bpHOM renaTuToM «C» — B OJTHOM U3 CBOUX
BUPTYaJIbHBIX MPOCTPAHCTB. TO €cTh B UTOrE - 3TO MU3MEHEHHE HM3HAYaJbHOMU
JACIIO3UILIMY MAaKpP O-COCTOSIHUM: «p eanbHblii EMenbsH ¢ rematutoM «C» — «1» — Ha
puc. 1, «rony0nb O6€3 remaTuTa Ha IeYeHN «2» — Ha pucC. 1, «TonyOb 6€3 remaTuTa
Ha BoJie «3» — Ha puc. 1 M «IIPOCTPAHCTBEHHO-BPEMEHHON KOHTHHYYM C
BUP Ty aJIbHBIM KJIACTEP OM «3/10pOBbIi EMENbsH» (MK KI1acTep OM «BUPTYaIbHbI 1
3n0poBbIii EMenbsn»). Ha AucCro3unuio COCTOSIHUM: «peajbHbIA U 370P OBBIM
Emenbsn «1» —Ha puc. 1, «romy0b ¢ renaturom «C» yiep kuBaeMblid Ha 001aCTH
nedeHu EMenbsiHa «2» —Ha puc. 2, «yJneTeBIINi ronyos— 06e3 rematura «Cy» «3» —
HA pHUC. 3 U «BHUpPTyadbHbId OosbHOU TrematuroM «C» Ewmenbsin» — B
BEP OSITHOCTHOM KJIACTEP € IP OCTPAaHCTBEHHO-BPEMEHHOTO KOHTHHYyMa. EMenbsiH
P OU3BOJIUT M3MEpEHHE, 3HasE O TOM, YTO roiyOb He OoJyieH, a OOJIEH OH caM.
Belltyckass BTOpoOro roiy0si OH «COOOILAeT» IpOCTPaHCTBEHHO-BPEMEHHOMY
KOHTHHYyMY B KIAaCCHY€CKOM BHJIE€ HHPOpMALUIO O TOM, YTO TO0ayOb
(BBIMyIIEHHBIH HAa BOJIIO) — Oe3 renatuTa. Tora mo BceM napamerpam p 0 TOKoJjia

MoClie TOJydeHHuss cooOmieHus: ot EmenbsiHa, TpOoCTpaHCTBEHHO-BP EMEHHOM



KOHTHHYYM (QUKcUpyeT 3Ty uHbopMaluio (TO €CTb MPOU3BOAUT H3MEpEHHE
COCTOSIHUS BBIITY LIEHHOTO roy1y0s1). 1 oH nelicTBUTENbHO — 310pOB. Toraa BTopoi
rony0b (M3HAYaJIbHO YJEp>KUBaeMblil B oOjiactu nedeHu EmenbsHa, a Tenepb
CUIISIIIMI B KIETKE) — IO YCIOBUAM NPOTOKOJA KBAHTOBOW TelENopTaluu
(3amyTaHHOCTH COCTOSIHUM 2 U 3 — T.e. royry0eld Mexay co0oif) JoKeH ObITh
oonen rematuroM «C». Torga mo ycinoBUSM KBaHTOBOTO MpoOToKojia EmenbsH
310pOB. 1 MBI B UTOre MMEEM COCTOSHUS: «pEaJbHBIM 30p OBbIM EMeENbsin»,
«T0oy0b 60JIbHO M renaTUTOM «C) — CHISIINMA B KIIETKE», «310POBBINA roJy0b Ha
BOJIE» U «BUPTYaJbHBIM KJIACTEP IPOCTPAHCTBEHHO-BP EMEHHOTO KOHTUHYYMa —
«EMenbsn O0osnbHOM rematutoM «Cx»y». [lonydaercs 3epkajibHOE OTOOpa)keHUE
«BBEPXY-BHHU3Y»: BHU3Y — «3/10pOBbIi EMenbsiH 1 001bHON rofy0Ob)»; BBEPXY —
«0onbHOM EMenbsH u 370poBbIid ronyob». Ilpu 3T0M cocrosHus «O0IbHOM
EMenbsin» u «00JbHOU TONYyOb» «yMHUPAIOT» (BBIP0KAAIOTCS ) U3 HAOJIIOaeMOi
(bu3NUEecKoii p eaJTbHOCTH U TIEP EBOJIATCS B BUP Ty JIbHBIC ITP OCTPAHCTBA MATP UIIBI

BEP OSITHOCTEM.

Jlns  mepenaud  KBAHTOBOTO  COCTOSIHMSL ~ HEOOXOJMMO  HCHOJIb30BAaTh
BcrioMoratenbHyro DI1P —napy nep enytanHbix yactuil 2 (roayOsb, yAepKUBAaEMbIil
Ha oOnactu neuenu EmenbsiHa) u 3 (rosryOb, BBIyCKaeMbll Ha BOJIIO) /Inpum. —
9MO Max Haszviéaembvle «NOHAMbIe» 207YOU, M. e. napa 20ayoel Yucmou JTUHUU,
camey u camka, ysce npurocusuiue nomomcmeo. Yacruna 2 (royyOb Ha MCUCHHM )
Bpyuaercs EMenbsaHy B Bue royry0si, MOJI0KEHHOTO U yAep )KUBAEMOTO HEKOTOP 0€
BpeMs B 00JIaCTH €ro IMeYeHH, a Jactuiia 3 (roiayOb, BBITyCKaeMbI Ha BOJIIO)
OTIIp aBJjsieTcs (MOChITIAETCs ) B HH(POP MALIMOHHOE [10JI€ KOHTUHYY Ma — OTKP BITY O
cucreMy c¢ sHTponue. [lycts nepenyrannasgnapayvacrun 2 u 3, pacupeeaéHHas
Mexn1y EMenbsHOM U [P OCTpaHCTBEHHO-BPEMEHHBIM KOHTUHY Y MOM, HAXO JUTCS B

COCTOSAHUMU:

1
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BaxHoe CBOMCTBO ATOTO MEPEIMYTAHHOTO COCTOSIHAS COCTOUT B TOM, YTO KakK
TOJIBKO U3MEP CHUE OJIHOM M3 YACTHIL ITP OEKTUPYET €€ ONP €ACIIEHHOE COCTOSHUE,

KOTOPO€ MOKET ObITh JII0OOH HOPMHUPOBAHHOW JIMHEMHOW CymepHno3ulMen

COCTOSTHHI |O> u ‘1}, JIpyrasi yacTulla JIOJ)KHAa OKa3aThCid B OPTOrOHAJIbHOM

cocrosinuu. Cneunduueckoe (pa30Bo€ COOTHOIIEHHE MEXAY ABYMs UJE€HAMU B
npaBoi vactu (1.1) (3mech pa3zHOCTh a3 paBHA P, YTO MPOSBIISIETCA B 3HAKE

"MHHYC") IOJIp a3yMEBAET, UTO YTBEP KACHUE 00 OP TOTOHATBHOCTH HE 3aBUCHUT OT

6a3uca, BRIOpaHHOTO J1s1 TTOJISIPU3AIMOHHO TO H3MEPEHHUS.

Takum oOpasomM, y EMenbsiHa HaX0QuTCs KBAaHTOBAs cucreMa — yactuna | (neyeHb
c renatutoM «C») B Ha4aJIbHOM COCTOSIHUH, COCTOSIHUE O KOTOPOW OH X OYeT
1ep €1aTh B KOHTUHYYM. EMEIIbSIH M KOHTUHYYM UMEIOT TaK>K€E 10 OJTHO U 4aCTHUIlE
Y3 BCIOMOTATENbHOM Napbl YaCcTHIl 2 U 3. 3aTe€M, KOHTUHYYM, SIBISISICh OTKP BITO U
CHCTEMOM, pa3pylIaeT KOrepeHTHOCTb, T. €. BBIIOJIHIET COBMECTHOE U3MEP CHHUE
cocTosiHus beia Haj HadyaabHOM yacTuIlei 1 U umerolieiics y Hero yactuliei 3 us3
BCIIOMOTATEILHOM Mapbl, MPOCTO (PUKCUPYS UX HAXOXKACHUE B €r0 MaTp MIAX
BEPOSATHOCTEH M IJIOTHOCTEW, T. €. OCYIIECTBISCT (PU3UYECKYIO PETUCTpPaIUI0
yacTull. Pe3ynbTaToM H3MepeHHUs SBISIETCS NP OEKTUPOBaHHWE OOEHUX YacCTHIl B
nepenyTaHHoe cocrosiHue. [lox  u3MmepeHueM  OENIOBCKUX — COCTOSIHUM
NOApPa3yMeBaeTcsd HE CTOJBKO aKT (PM3MUECKOW PErucTpaluy 4acTull, CKOJIbKO
HEKas orepauus, B pe3ydbTaTe KOTOPOM IPHUTrOTABIMBAETCA IEPEIyTAHHOE

COCTOSIHME JIBYX YaCTHII, T.€. OJTHO U3 YETHIP €X cocTossHUM bena:
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napbl, KOTOpas y ke Obuia y HEro B €ro MHOroo0opasuu U3HayaibHO — 110 Y CJIO BUIO
3aJjlayd U OpOTOKOJa caMuM (PaKTOM (PU3UYECKOW perucrpanuu; 3Ta 4acTula
TeNnep b UMEET B TOYHOCTH TAKOE K€ COCTOSIHUE, KaK Uy HAYaJIbHOM YaCTULIBI, T.€.
B KOHTHHyyME€ €cTh Tenepb (NOSIBWICA) He3aBUCUMbIA OT Emenbsina
uHGOPMAIMOHHBIN KJIacTep C BUPTYyaJbHOMU MEeYEHbIO0 BUPpTyadbHOro EMenbsHa,
KoTopas nopaxena renatutom «C». I B 3toT MomeHT y EmenbsaHa ectb — «He
ne4YeHb, Nop axkeHHas rematutom «C»», a 3gopoBasneueHs. Yactuua 2 (ronyos,
yIepKUBaeMblii B 00iacT mnedeHu EmenbsiHa) HaXOAUTCS B AKBU-(PUHATIBHOM
COCTOSIHMU. B ciydae KBaHTOBOU TenenopTauuu KyOuTa, EMenbsiH BBIOJHSAET
P OEKIIMOHHOE M3MEPEHUE B YETHIPE OP TOTOHAIBHBIX COCTOSIHUAX (OEIIOBCKUE
COCTOSIHUSI), KOTOpble 00pa3yroT NoJiHbld 0a3uc. CooOlieHne KOHTUHYYMY
pe3yJsibraTa u3Mep eHust EMenbsina, T.€. 1Ba Outa Kiaccudecko uHpop Maiuu, 1aéT
€My BO3MOXHOCTb BOCCO3/4aTh HAYaJIbHBIN KyOUT. X 0T 1ep BOHAYAIbHO Ya CTUI[bI
1 (meuenb Emenbsina, nop axxennas renatutoM «Cy») u 2 (roiayOs, yAepKUBaeMblii B
obnactu mneueHu EmenpsaHa) He ABISIOTCA TEpeMyTaHHBIMH, UX COBMECTHOE
(351eKTp O AMHAMIY ECKH, B TOM YHCIIC ONTHYECKH — KUP aJIbHOE? ) COCTOSTHUE MO YKET
Bcerna ObITh TMPEACTABICHO B HAEE CYINEPIO3UIUMU YEThIPEX MaKCHMallbHO
nepenytaHHueix cocrossauid bemnma (1.2) — (1.5), NMOCKOJIBKY 3TH COCTOSIHHS
00pa3yroT MOJHBIA OpTOHOPMHUPOBAaHHBIN 0a3uc. OOI1Iee COCTOSTHUE YaCTULIbI 3

3aIIMCBhIBACTCs B BUAC:

i = v} v), = LB 2 20 PV, |o>+b|1>3)+% w8
E
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Tenepbr EMenbsH BBINOIHIET U3MEpEHUE OCNIIOBCKUX COCTOSTHUM yacTull 1 u 2,
T.€. NPOCKTUPYET NBE HAXOMSIIMECS y HEro 4YacTUlbl B OJHO M3 YETBIPEX
coctosiHnil bemma. B pe3ynbraTte 3T0r0 M3mMepeHusi OKa3bIBAETCS, YTO YaCTHUIA

KOHTHHYYMa 6YI[GT 06Hapy>1<eHa B COCTOAHHH, KOTOpPOC B TOYHOCTHU



COOTBETCTBYET HA4YaJIbHOMY COCTOsIHMIO. Hampumep, ecnmum  u3MepeHHoe

EmennstHoM cocTosiHue beia coBmagaer ¢ ‘F' >12 , TO 4aCTUIa 3, HaXOAAI1asACs B

KOHTHHYYME, HAXO/UTCs B coctosiuu a|l), + b|0), . Beg, uto pomken cenats

EMenean — 2310 «npoungopmuposamvy» (npocto (HaxTtoM (HU3UUECKOM
peructpamuu  Habopa COCTOSIHMM W TpeoOpa3oBaHUM, aBTOMAaTUYECKH
P OUCXOJISAIIUX B MOJCIHUPYEMON HAMH CUCTEME) TP OCTP AHCTBEHHO-BP EMEHHOM
KOHTUHYYM 4Yepe3 KJIAacCHUYECKHl KaHal CBs3U (8 6ude pa3HooOpa3HbIX
IEKMP OMACHUMHBIX NOJEU, UZTYYAeMblX OU00ObeKMamu U AGIAIOUUXCS, 8 CBOTO
ouepedb, HADOPOM KACKAOd 3aNYMAHHbIX - 8 MOM YUCLe COCMOSAHULL) O PE3YIIBTaTe
ero, TaK CKa3aTh, W3MEPCHHsA, a KOHTHHYYM JOJDKEH BBITIOJHUTH
COOTBETCTBYIOIIEE yHHTapHOE MpeoOpa3zoBaHue Haj dvactuued 3 (romydem,
BBIMYIIEHHBIM Ha BOJIO), YTOOBI MOJYYUTh HAYaJIbHOE COCTOSHHME YaCTUIbI |
(meuenb EMenbsina, nop askenHas renatutoM «C» ). UTo BO BHEITHEN OKp yKaromiei
Cpelie, COCTaBISIOIICH TEKYIIUHA MNP OCTPAHCTBEHHO-BPEMEHHON MOJYC
KOHTHHYYMa, U peaau3yercsi BaBTOKOJIe0aTeTbHOM p&KUMe. DTUM 3aBep II1aeTCs
p 0TOKOJI. OOpa3yemcst 6upmyaibHblll Kiacmep 8 npoCmpaHCMEeHHO -8P eMEeHHOM
KOHMUHYYMe, UHGOPMAYUOHHO HANOJHEHHbIU «BUPMYATbHLIMU KEAHMOBbIMU
Pppazamuy,  cemMammuyecku — IKGUBALEHMHbIMU  KIUHUYECKOU  KapmuHe,

I’lOpCl.?fC@HHOZZ eenamumom « C» neuenu Emenvsna.

Bo BpeMsA NpOoUEAYPHI TCICHOPpTallUU 3HAYCHUS 4, b ocrarorcs HEN3BECTHBIMU.

N3 cBoux wusmepeHud cocrosHuil benna EMenbsH He nonydaeT HUKAKOU
UH(pOp MALIKU O TEJIETIOP TUPYEMOM cocTosiHUM. To ecmb cucmema 1, 2, 3 6 amom
MOMEHmM NOJHOCMbIO He demepMunuposana. To ecmv, kKmo 6oaen 2enamumom
«C», He uzsecmno. U 6onen nu 6006we? ENUHCTBEHHOE, UTO JIOCTUTAETCA TPHU
U3MepeHusl OEIOBCKUX COCTOSIHMI— 3TO Mepeaada KBAaHTOBOTO cocTosiHus. Bo
BpeMs 3TuX u3MepeHuil yactuna 1 (meuenr EMenbsiHa, mopakeHHasi renaTUTOM
«C») Tepsier cBO€ HayaJlbHOE KBAHTOBOE COCTOSIHHE (M3JIeYMBAETCs), T.K. OHA
TIep eIy THIBAETCSl ¢ JacTUIleH 2 (roiay0eM, yaep>KMBaeMbIM B OOJIAaCTH TICUCHH

EmenbsiHa), KOTOPBIN 3aTEM BBIBOJIUTCS U3 CUCTEMBI (TOJyOb ymupaer). [Tostomy



COCTOSIHHE |Y>1 paspyiaercs EmenbsiHOM npu TenenopTauu (4To U SBISETCS

HayaJioM TMpolecca pPEKOHBAJIECUEHIIMH), YTO YJIOBJIETBOPSET TpEOOBAHUIO
TEOp EMBI O 3aIlp €Te KJIOHUP OBaHus1. boJiee TOro, HayajbHOE COCTOSIHUE YaCTH LB 1
(meueH» EmenbsiHa, mop akeHHas TEaTUTOM ) MOKET U HE UIEHTU(UIUP OBATHCA B
JAHHBIA MOMEHT MO YCIOBHUSIM KJIACCUYECKUX TMPOTOKOJIOB KBAHTOBOM
TEJIETIOP TAIIUH. DTO U ABJISETCS 00bEKTUBU3UP YIOIUM (GaKTOPOM KOPPEKTHOCTH
JTAHHOTO BEpaJbHOTO JKCIEpUMEHTa, TaHHOM MeTa-Moaenu. JlJaHHOe COCTOSIHHE
KBAaHTOBO — MEXAaHMYECKH IIOJHOCTbIO HEONPEEIEHHO, B TO BpEMs, Korjia
IPOUCXOAUT M3MepeHue coctosiHus benna. Omo cnyuai, koeoa wacmuya 1
ABNACMCA YACMbIO UCKYCCIMEEHHO NPU20MOBIEHHOU, NepenymaHHolt napvl u
nO2MoMmy cama no cebe 6 MOMEHm NPU20MOBNIEHUs He UMeem ONpeoenéHHbIX
0emepMUHUPOBAHHBIX CBOUCMS, 4 HAYUHAEM CYWeCmeoeams moJbKO KAk
8EPOSAMHOCIL  NPOMUBONOJIONCHBIX COCMOAHUL  (CYNEPROZUYUSL  BOZMONCHBIX
cocmosHutl). Imo npusooum K oomeny nepenymoléarnuem. M 3amem pedykyuetl
coCmosAHUll (nocie UCNnOIHeHUsi OAHHO20 NPOMOKONA) 8 UCKOMOE COCMOSHUE
«300posas neyens». B mpolecce p earn3alyy np 0TOKO0JIa HE TP OUCX O AUT MOTEP A
UH(pOPMALIMU B CBSI3U C IEKOTep CHLIMEH TP ¥ B3aUMO/ICHCTBUY C BHEITHEH Cpenoi
NOTOMYy, 4YTO Takas CIIOXKHAas CHUCTeMa KakK OWOJIOTUYECKHH OOBEKT,
CYIIECTBYIOIIUM B paMKaX CHUJIbHO HEPABHOBECHBIX COCTOSIHUM M HEIWHEWHBIX
NPOLIECCOB, B COUETAHUU C JIOCTATOYHO CIOXHBIMH CHUCTEMAMU, HAJEJl CHHBIMU
OOpaTHBIMU  CBA3SIMH, COJEPXKUT TOJCUCTEMBbI, KOTOpPbIE€ HEMpPECTAHHO
bnykryupyror. MHorna otnenbHas GaykTyarus win KOMOUHAIMS (DIYyKTyaIuii
MOXET CTaTh (B pe3yJibTaTe MOJOKHUTEIbHOW OOpaTHOM CBSI3M) HACTOJBKO
CUJIbHOM, YTO CyIIECTBOBAaBIIAS MPEXKIE OpraHU3alus HE BbIAEPKUBAECT U
paspymaerci. B 3TOoT mepenoMHblii  MOMEHT (B Touke Oudypkauum)
P MHIUIHAJIBHO HEBO3MOXKHO TMpe[cKa3aTh, B KAaKOM HamlpaBlIeHUU OyJer
NPOUCXOAUTh JaJbHEHIIEE pPa3BUTHE: CTAHET JIM COCTOSIHUE CHUCTEMBbI
Xa0TUYECKUM WIIM OHA ep eMeT Ha HOBBIH, OoJiee nuddep eHinp oBaHHbIN U Oo1ee
BBICOKMH ypOBEHb YNOPSAOUYEHHOCTH. Kackan «IemHbIX peakuuii» B paMKax

MHOXCECTBCHHOTI'O BBaHMOI[eﬁCTBHH OTPOMHOT0 KOJIHMYCCTBA MHUKPOYACTHIL], HUX



NepCnyTbiBaHud, CCTCCTBCHHOI'O O 6p a30BaHUd  KOI'CPCHTHBLIX  COCTOA HI/II>'I,
ACKOICPCHIUMA W IIPOYHC IIPOLCCChI (baKTI/I‘leCKI/I OCCKOHCYHHEI. HOBTOMy

0e3BO3BpaTHasi NOTEP 1 KBAHTOBOW MH(OPMALIMK HE BO3MOKHA.

Uep e3 «11emouKy» B3auMOICHCTBHIA « ICUE3HY BIIash MH(POpMaIys He HCUe3aeT, a
I OSIBJISIETCS U XPaHUTCA B BUJI€ (POP MUPOBAHUS BTOPUYHBIX [TOCIIE10BATEIbHBIX
KJIaCTEp OB 1€ €Iy TAHHBIX YACTHI] U MX KackaqoB. OHH, B CBOIO OUEPENlb, BBIX 015
U3 cUCTeMBbI («HcUe3as) Ip U B3aUMOJICHCTBUY C BHEIITHEH CP €10, TP OSIBISFOTCSI
B IEMOYKAaX IOCTOSIHHO BO30OHOBJISIOMIMXCS COCTOSIHMM IEpermyTaHHbIX
KJIaCTEPOB, OJKBHUBAJIEHTHBIX U TOJOOHBIX YK€ BBIBEACHHbIM M3 CHCTEMBI
(«ucye3HyBIIMM»), TaK KaK Mbl ONEPUPYEM B TMPOTOKOJIE CUCTEMAMH
CaMOOpTaHU3YIOIIUMUCA. MBbl JIMIIb 3aJa€M BEKTOP JBWXKEHHS M Pa3BUTHS
CHCTEMBI, a OpTaHMU3YEeTCs OHA B ceOe cama Tor/ia, KOrja 3aJJaHHbI i HAMU BEKTOP
JBWKEHUS TP OELUP YETCSI Ha BCE BEKTOP bl COCTOSIHUSL CUCTEMBI, BBI3BIBasl KaCKaJ
3aJlaHHBIX BEKTOPOM JBIKEHUs TpeoOpaszoBanuil. [lostomy unpopmanms He

TCPACTCA IIP U TCIICTIOP TALIU COCTOHHHfI, P U UCITOJITHCHWH HAIICT'O ITP OTOKOJIA.

[IpennoxeH crmoco0d TeNenopTalud COCTOSIHUM, OCHOBAaHHBIM HA TIPSMOM
UCMOJIb30BaHUU OMOJIOTUYECKUX 00BEKTOB, 0€3 pa3HOOOpa3HbIX TEXHUYECKUX U
ovonnyeckux yxumpennii [3 — 6]. IIpsmoe ucmonap3oBaHHe OHOIOTHYECKUX
OOBEKTOB TIPEICTABISICTCS HEU3MEPUMO Oo0Jiee JCIIeBBHIM U TMPOCTHIM B
ucroaHeHnu [4]. D10 1 Mo3BoIsEeT paboTaTh C TEACHOP TAIMEH MaKP OCOCTO STHHH,
KaKk HH CTpaHHO, 0e3 WH(GOPMAIMOHHBIX MOTEPh M BIHSHHUS JEKOTEpCHIINU
BHEIITHEN Cp e/bl. XOTs CII0CO0 C UCMOJIL30BAHUEM OO0 (KUIKUX KP UCTALIIOB)
u Obu1 paccmoTrpen Hamu panee [9, 10]. Xors u He MeHee 3(D(DEKTUBHBIM M

BOCITP ON3BOJUMBIM.

MexaHu3Mbl KBAHTOBOW TEJNENOPTAIMK, B CIydae TEJICHOPTALMA COCTOSTHUH
MaKpO0OOBEKTOB, B CUJIy 00pa30BaHUs LIEJIOT0 KacKaja 3allyTaHHBIX COCTOSIHUH,
ropas3/io MEHEE MOJIBEPKEHBI JEKOTEePEHIUHA MPU B3aUMOJICCTBUU C BHEIIHEH
Cpenoi, B OTIIMYME OT OTrPAaHUYEHHOIO COCTaBa KyOWUTOB MPU BHIIOJHEHUU

HEKOTOPBIX KJIacCHYecKuxX MpoTokoiioB [8]. B atom oTnuure OMOOOBEKTOB OT



UCKYCCTBEHHO CO3/IaHHBIX KBAHTOBBIX KyOWTOB. YenoBeK MOKa HE co3Aal
COBEpUIEHCTBA, NO00HOr0 OMOOOBEKTaM B UX MOKA HE JOCTATOYHO U3yUEHHBIX
UH(GOPMAIMOHHBIX B3auMojeicTBusIX [4]. B 3tom cmbicn mpupomonompoous
[P €CTABJICHHBIX HAMH TEXHOJOTHM, KOTOPbIE MOTYT OBbITh MCIIOJIB30BAaHBI JJIS
peleHusT KOMOMHUP OBAHHBIX, YHUKAIBHBIX [5, 9] M HEKOTOPBIX CIEIMAbHBIX
3amau [9 — 23]. Hampumep: Ha OOJIBIIOM pacCTOSHHUU CYIIECTBYeT 00bekT "A",
KOTOP OMY HY>KHO ITep efaTh HEKOTOpoe (JIro0oe - huzndeckoe, GU3noI0rudecKoe,
NcUX0(PU3UOTIOTHIECKOE, OMOXUMHUECKOE) COCTOsIHUE OT oObekTa "B", 3apanee
3amyTaHHoro ¢ oo6bekroM "C" um "A". W Takoe coOCTOsSIHME C BBICOKOU
BEPOSITHOCTHIO OyJeT Tenenop TUpoBaHo 00bekTy "A". IIpu s3TOM: MBI HOTEP sieM
00bekT "B" (TeM miu uHbIM 00pa3oM OH OyI€T BBIBEIEH U3 CUCTEMbI - P a3pylIeH
TaK WU UHAYE J1I0 COCTOSIHUS C BBICOKOW SHTP OTUENN ); KOTep EHTHBIE COCTOSIHUSL HE
OynyT pa3pylieHbl NpU Mepefaye Ha OOJbIIME pPacCTOSIHUSA, KaK B cllydyae
KJIIACCUYECKUX IPOTOKOJIOB KBAHTOBOW TEJIEHOPTAUUU COCTOSIHUA MUKpPO-
00bekToB.  [lpuroroBineHue  3amyTaHHBIX  COCTOSHMM  MakpOOOBEKTOB
NP EICTABIACTCS JOCTATOYHO MPOCTHIM - HYXKHO JIHIIb, YTOOBI BCE OOBEKTHI
np exJ1e "'3aenmwInes " 1o crenuaIbHOM KOMOUHUP OBaHHOM cxeme [1 — 7,9 — 23].
[Ipu atom "A", "B", "C" naxxe HEe OyayT MOI03pEBATH O TOM, UYTO TP OUCXOJUT
(mp ousomnwio, Oy neT mp oucxonuTh). Jlokazars (hakT BMEMIATEIbCTBA H3BHE Oy IET
HEBO3MO>KHO Ha 0a3€ TeX TEXHOJIOTUI U CP €ACTB, KOTOP ble UMEIOTCS B HACTO S EE

Bp €M B P ACTIOPSDKEHUM HAYYHO — TEXHOJIOTHYECKON MAITUHBI.

BbU10 Mp €47105KE€HO0, SKCIIEP UMEHTAILHO M TEOP ETUUECKH P OBEP EHO CIEAYOUIEE

OBPUCTUYCCKOC YPp aBHCHHC MaKpOCKOHI/IIIeCKOﬁ 3allyTaHHOCTH [24, 25]
' S 242 2
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rjae S, - IpOU3BOJCTBO SHTP OIIMH HA YACTHILY B IIP 0OHOM Ip o1iecce (IeTEKTOp€);

é - INIOTHOCTD ITOJIHOI'O ITP OM3BO/JACTBA SHTP OIIMH B UICTOYHHUKAX (I/IHTGFp all 6ep CTCA

2
110 00EMY HCTOUHHKOB); V - CKOPOCTH pacnpocTpaHenus; o ~h'/m’e’ - ceuenne



TpaH3aKIUU (MOPSAIKA CEUYCHHUS aToMa, CTPEMHUTCS K HYJIIO B KJIACCHYECKOM
npenene); Me - Macca AIEKTPOHA; € - AIeMeHTap bl 3apsaa. Jenbra — QyHKIMA
MOKAa3bIBAET, YTO TPAH3aKLUA UMEET MECTO C CHMMETP UUHBIM 3ama3bIBaHUEM U
onepexxenueM. CkopocTb pacnpoctpaHenuss st aud@y3unoHHoro oOmeHa

3aIIYTBIBAHUCM MOKCT OBITH OYEHL Maja. COOTBCTCTBCHHO, 3alia3ablBAHUC U

OIICP CXKCHUC MOT'YT OBITh OYEHb BEJTHUKH.

AHanu3 3Tol mpoOJeMbl MOKa3bIBAECT, YTO B3aWMOJICUCTBHS MHUKPOOOBEKTa C
OKpY’KE€HHEM, HEOOpaTUMO pa3pylIarolleM KBAHTOBOE COCTOSIHUE, MPUBOJAT K
KOJIJIANCy BOJHOBBIX (DYHKIIUH, @, CIIEI0BATENIbHO, U K Pa3pYILICHUIO KOT€PEHTHOTO
KBaHTOBOTO MOBeACHUS. DTOT 3 deKT ObLI Ha3BaH “yCHJICHHEM , TIP €BP allalOIIHM
CYHEpPIO3ULHI0 COCTOSIHUA MHKPOCKOIMYECKOW CHCTEMBI B CYIEpO3ULUIO

COCTOSTHAM MaKp OCKOIMMYECKON CUCTEMBI.

MexaHu3M yCWIEHHS COCTOUT B OOpa30BaHUMM 3allyTaHHOTO COCTOSIHMS,
BKJIFOYAIOIIETO MAaKp OCKONUYECKOE KOJIUYECTBO MOJCUCTEM (WM CTeneHel
CBOOO/bI). DTO O3HAYAET, YTO MPHU “yCUJIECHUW TMPOUCXOJUT B3aUMOJICUCTBUE
KBAaHTOBOM CHCTEMbI (HaXOJMSIIEHCS B COCTOSIHUM CYIEPIO3UIUHU) C APYTUMHU
cucreMaMu (WJIM CTETIEHSIMH CBOOO/IbI), BBI3BIBAIOIIIEE 3aMTy ThIBAHHE (KBAHTOBYIO
KOppesiiysi) ¢ HUMU. 3aTeM U MCXOJIHAsl CUCTEMA, U YK€ 3allyTaHHbIE C Heil
CUCTEMBI B CBOIO OuY€peIb B3aMMOJCHUCTBYIOT C elle OOJIbIIMM KOJIHYECTBOM
CHCTEM, BOBJIEKAS UX B 3aIlyTAHHOE COCTOSIHUE. TakK Mp OMCXOAUT 10 TEX MOP, MOKa
HE 00pa3yercs 3allyTaHHOE COCTOSIHHE, BKIIFOUAIOIIEE OTPOMHOE YHUCIO CHUCTEM,
WIH, N0 KpalHed Mepe, OrpOMHOE YUCIO creneHed cBobonabl. Ecnu Takue
NPOLECChl OXBaThIBAIOT JOCTaTOYHOE KOJUYECTBO CTENEHEW CBOOOJIbI, TO
pE3yJAbBTUPYIOUIEE  COCTOSIHUE  HENb3sd  HMHTEPNpPETUPOBATH HMHAY€  Kak
CyTEepHO3ULIMI0 MAaKP OCKOTIMYECKH Pa3TUIUMbIX COCTOSIHUNA MaKp OCKOTIMYECKON

CUCTCMBI.

Ecau uawncno CUCTCM, YYaCTBYIOIIHUX BO BBaHMOﬂeﬁCTBHH, MAaKp OCKOIIMYCCKHU
BCIHMKO, TO TaKHUM O6p2130M BO3HHKACT 3aITyTbIBAHHUC CUCTCMbI «EMenbsa» ¢

MaKp OCKOTIMYECKOM CUCTEMON «rojyou (JiInbo — MHbIE OMOJIOTHYECKUE 0OBEKTHI



WIN CIEeUUATbHbIE OUOJOTHYECKUE CPEIbl C «KBAHTOBBIMU TOUYKAMU»)», M
oOpasyercs Cynepmo3uIusl ABYX pPa3IUYHBIX COCTOSIHUM MaKpOCKO IMUYECKOU

CUCTCMBI.

CocTosiHMS, BXOIAIIME B CYTEP MO3UIUIO, ''MaKPOCKOTIMYECKU Pa3JIMYUMBbI" B TOM
CMBICJIC, YTO OTPOMHOE UYHCIO CTEMeHer CBOOOMBI B HHUX OIHMCHIBAIOTCS
pa3IMIHBIMU BOJTHOBBIMH QY HKITUAMH. TakuM 00pa3oM, BO3HUKAET CyTIep ITO3UITHS

MaKp OCKOITMYCCKH P A3JIMYUMBbIX CO CTOSTHUM Maxp OCKO MMMYSCKOM CUCTEMBI.

N Torna MOXKHO cZ1e71aTh BBIBO/I, UTO CYTEP MO3ULMH JOIKHBI CYIIECTBOBATh J1a XK €
JIJIST CKOJIb YTOJHO OOJIBIITUX CHCTEM (MMEIONIUX CKOJIb YTOJHO MHOTO CTETICHEH

CBOOO/IBI).

EcrecTBeHHO BO3HHUKAET BOIIpOC O TOM, MOJKHO JIM CO3daBaThb H Ha6JHOI[aTB

CYIICP ITO3UIHUHU P a3JIMINMBIX CO CTOSIHUM MaKp OCKOIMMYCCKUX CUCTCM.

I/ICXOI[H N3 BBIMICHU3JTOKXCHHOTI'O, MOKHO CACIIATh BBIBOJ O BO3MOXHOCTHU CO3 JaHUA
MCXKAY ABYMA MAKPOCKOIMMYCCKHUMH CUCTCMaMM MaKCUMaJIbHOM 3aIlyTAaHHOCTHU

P COOJIFOICHUY CIIEAYIOIIUX Y CIOBUIA:
1. Ecau st crucTeMBl Tp €ACTaBIICHBI YaCTUIIAMHU CO CIUHOM 1/2 B CHHTJIETHOM

cocTostHUM? A 3TO Bech Ha0Op ep MHOHOB M 00pa30BaHHBIX U3 HUX KBA3WYaCTHIL

B HEJIMHEMHOM OHOJIOTHYECKOM OOBEKTE.

2. Ecnu 5ti cuctembl MpeACTaBICHBI TOXKJICCTBEHHBIMM YacTHIAMHU? A 3TO
OMOIOrHYecKre OOBEKTHI C DKBUBAJIEHTHBIM M, KOHEYHO K€, TOXKIECTBEHHBIM

Ha0OpOM 1 00bEMOM HaCTHII.

3. JluHaMuKa 3TUX CHUCTEM HE JIOJIKHA pa3pyliaTh CBA3b CHMHA M CTaTHUCTUKU?
CraTtucruka cBs3u teopemsl [laynu, cratucruka bo3e-DliHIITeliHa, paBHO KaK U
®epmu-/lupaka, He OyJeT HapylaThbCsd MO TOM MPHUYMHE, YTO HET HUYETO
dpdexTuBHEE U HaAESKHEEe JIsI YCTOMYHMBOCTH KPOME YXKe IpOU3BEICHHBIX
IIP UP OI0M €CTECTBEHHBIX JOJITOBPEMEHHBIX X P aHUJIMIL 3aITyTAHHBIX COCTOSIHUM B

JKMBBIX CHCTEMaX OMOJIOTHYECKUX O6T>CKTOB, a HE B KaKHX-JTHOO HCKYCCTBCHHO



CO3JaHHBIX YCIIOBCKOM. COSI[aHI/Ie TaKNX UCKYCCTBCHHBIX 00OBEKTOB UEJIOBEKOM B

OJIvpKaifiee Bp eMs He TP €/ICTaBIISCTCS P €aIbHBIM.
JlaHHas CTaThs HaIMCAHA K OTP €IaKTHPOBAaHA Ha OCHOBE Iy OruKanuu [26].

HGKOTOpBIﬁ MaTeMaTH4YCCKUM allriapaTt OIMCbIBACMbBIX BbIIIC ITPOMCCCOB HaA

CETOIHSIIITHUM eHb B HEOOXO0TUMOM U JOCTATOYHOM (hopMe Ip eCTaBICH B [27].

HcTopus vccietoBaHMiA 1o TEMe paccMaTpHuBajiach HaMu paHee B [28].

Poisip BbICIIEN HEPBHOM AEATENBHOCTH OINlEpaTOpa € y4aCTHEM MOJEKYJISIPHBIX
MEXaHU3MOB M MPOLECCOB B MCIIOJHEHUH ITPOTOKOJIa KBAHTOBOM TEJIENOP TALUU

paccmoTtpenaB [74— 80].
BbIBOABI:

[To cyTtu, B taHHOM paboTe noap a3yMeBaeTcs HeKUii THPOpMaIlMOHHBI 0OMEH B
ounoreocdepe IMIaHEThl, TUMOTE3bI, MPOTOKOJIBI U CXEMBbl peaanu3alliu JaHHBIX
MEXaHHU3MOB, OCHOBAaHHBIX HA HOBBIX Ppu3nyeckux nmpunnumnax aencteus (HOIT) [1
— 80], u 3akaHuMBast BO3MOXKHOCTSIMU ITP UM EHEHHUSI TP UPOIOMOA00HBIX IP OIIECCOB
C WCHOJIb30BAHMEM MHUHMMyMa TEXHHUYECKUX CpeAcTB [26], ucxons iulib U3
OJIHOTO — 3aJIaHHOTO MOJIENBI0O — B3aUMOJICUCTBHSI OUOTOTUYECKHX OOBEKTOB.
[IpakTueckoe NPUMEHEHHE OIMCHIBAEMBIX MEXAHU3MOB aBTOPBI XOTENIU Obl
BUJIETh B paMKax pELICHUs MEIUKO-OMOIOTHYECKUX NP OOIEM — B TOM YHUCIIE U B
NIEP BYIO OU€p e/1b 151 p €aOMIUTALIMKA K BO3MOXKHOM p eKOHBAIECUEHIIUHU O 0JIbHBIX
pa3HBIX HO30JOTMYECKHMX (PopM. ABTOPBI — B CBOUX MPEKHUX paboTax IO
U3YUCHHUIO TEJIETIOP TAlluU KBAHTOBOM MH(POP MAIIMHN MEXKY MaKp OCKOITMY €CKUMU
obbekTamu u cucreMamu [17 — 61], paccmaTpuBaiu TakKe M MEXaHU3MBI
TAKOBOTO B3aMMOJCHCTBUS Ha YpOBHE MPHUPOTHBIX OnoreoreHo3oB [17 —19]u
HEKOTOpPBIE BOMPOCHI HUCCIEJOBAaHMS IPOLECCOB, OCHOBAHHBIX HA HOBBIX
busnueckux npuHNUnax aeucteus [50 — 61]. HemokanpHas >xe mpupoja
(YyHKUMOHUPOBAaHUsS, OINOCPEIOBAHHAsT HEPBHBIMM IMpPOLECCAMH, OIMCaHA Ha
IIp UMEP € CITOKHBIX MHCTUHKTOB NTHULL [ /5]. A B sIBHOM Ip Up 070110A00HO M hopme

nokaszaHa B [26] UIMEHHO TakK, KaK 3TO U MOTJIO Obl IPOUCXOUTh €CTECTBEHHBIM



nyTeM TPH B3aUMOJCHCTBUM OHOJIOTHYECKHX OOBEKTOB MEXKIYy €000 W
oKpyxaromieit cpemou [7, 8, 9, 26, 53, 65 — 68, 81], B pamkax

6I/IOFeOI_IeHOTI/I‘IeCKI/IX B3aMMOOTHOILICHUM B SKOCUCTEMAX .

B macrosiee Bpemsi Ha mepenHeM pyOexe MEAUIIMHCKOM HAYKH HAXOJATCS, B
TOM YHWCJIE W B TMEPBYIO ouepens, ucciaenoBanus B chepe IT — MemumumHCKux
TexHoJoTui. ABTOpamu paccmarpuBatorcsa [17 — 61] Bo3moxknoctu IT —
KBAaHTOBBIX TEXHOJOTMH, a TAKKE HEKOTOPbIE MEXAHU3MBI TP UP 0JI0M0100HOTO
B3aUMOJICUCTBUS OUOJOTUYECKUX OOBEKTOB TPU MHUHHUMYME SJIEKTPOHHOTO

HAIIOJTHEHUS DJIEMEHTHOM 0a3bl [26, 65].

N wnHakonen, B He#ajdekoM OyaylieM KBAaHTOBBIE KOMIIBIOTEPBI U
COOTBETCTBYIOIIUE TEXHOJIOTHH Oy Ay T CUMYJIHUPOBATH (MOJEIUPOBATH ) CIOKHbBIE
OMOJIOTHYECKUE TPOIECCHl Ha MHUKpPO- U Me30ypoBHiIX — B 4-D ¢opmare u
MepHOCTH, a 4-D npuHTepsl (B TOM YHUCIE U HETOKaJIbHBIE 4-D pUHTEPBI) ITH
NP OLECChl MAaTepHUATU30BbIBATh (IETEPMUHUPOBATH) B PE3YJbTaTE HEKOTOP O
eI HeJTUHEHHBIX KACKaI0B JIEKOTep CHIUHI B KJIACCHYECKHE 00bEKTHI (TIP OLIECCHI )
110 33JaHHBIM OIIEPATOPOM BeKTOpaM. KOHIIENTy allbHbIE MOIX0/Ibl U «HAMEKW)» Ha
BO3MOJKHOCTh TAKMX MEXaHU3MOB Ip efj1aranvch Hamu B [17 — 20, 28 — 30, 32, 35,

36, 41-49,53-57,59,61].

I[JISI HCIIOJTHCHUA 3TOTO ITP OTOKOJIA HCO6XOI[I/IMO YUYCCTb TAKXKC U P OJIb CO3HAHHUA

oIiep aTopa Io JIp yruM Ip OTOKOJIAM U TP UIMepaM — paccMoTpeHHbIM B [74 — 80].

B 1989 roay BeimTymeHa kaura okcgop ackoro mp odeccopa, 4ieHa amep HKaHCKO 1
akajeMuu Hayk capa Pomkepallenpoysa «HoBelii ym kopousi» [77], B KoTOp Ol
aBTOp M3JIaraeT CBOM COOOpaXeHHs MPO «KBAHTOBOE CO3HAHUE» U TEOPHUIO TaAK
Ha3bIBAEMOT'0 CHJILHOTO HCKYCCTBEHHOTO WHTEJIJICKTA, 000CHOBBIBAS

HCCOCTOATCIIbHOCTD P CaJIn3aliu TaKOU (bOp MBI UCKYCCTBCHHOT'O HHTCJIJICKTA.

CosmectHo ¢ Pokepom [Terpoyzom — CtroapT Xamepodd [76] coszman B 1994
roay «HeipokoMIbIOTEp HY IO «Orch-OR» MO/JICTb CO3HAHUS»

(ot anru. Orchestrated Objective Reduction — «YmopsioueHHOE 00bEKTUBHOE


https://ru.wikipedia.org/wiki/%D0%9E%D0%BA%D1%81%D1%84%D0%BE%D1%80%D0%B4%D1%81%D0%BA%D0%B8%D0%B9_%D1%83%D0%BD%D0%B8%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D1%82%D0%B5%D1%82
https://ru.wikipedia.org/wiki/%D0%90%D0%BC%D0%B5%D1%80%D0%B8%D0%BA%D0%B0%D0%BD%D1%81%D0%BA%D0%B0%D1%8F_%D0%B0%D0%BA%D0%B0%D0%B4%D0%B5%D0%BC%D0%B8%D1%8F_%D0%B8%D1%81%D0%BA%D1%83%D1%81%D1%81%D1%82%D0%B2_%D0%B8_%D0%BD%D0%B0%D1%83%D0%BA
https://ru.wikipedia.org/wiki/%D0%90%D0%BC%D0%B5%D1%80%D0%B8%D0%BA%D0%B0%D0%BD%D1%81%D0%BA%D0%B0%D1%8F_%D0%B0%D0%BA%D0%B0%D0%B4%D0%B5%D0%BC%D0%B8%D1%8F_%D0%B8%D1%81%D0%BA%D1%83%D1%81%D1%81%D1%82%D0%B2_%D0%B8_%D0%BD%D0%B0%D1%83%D0%BA
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D0%BD%D1%80%D0%BE%D1%83%D0%B7,_%D0%A0%D0%BE%D0%B4%D0%B6%D0%B5%D1%80
https://ru.wikipedia.org/wiki/%D0%9D%D0%BE%D0%B2%D1%8B%D0%B9_%D1%83%D0%BC_%D0%BA%D0%BE%D1%80%D0%BE%D0%BB%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%B8_%D1%81%D0%BB%D0%B0%D0%B1%D1%8B%D0%B9_%D0%B8%D1%81%D0%BA%D1%83%D1%81%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%B8%D0%BD%D1%82%D0%B5%D0%BB%D0%BB%D0%B5%D0%BA%D1%82
https://ru.wikipedia.org/wiki/%D0%98%D1%81%D0%BA%D1%83%D1%81%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%B8%D0%BD%D1%82%D0%B5%D0%BB%D0%BB%D0%B5%D0%BA%D1%82
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D1%8E%D0%B0%D1%80%D1%82_%D0%A5%D0%B0%D0%BC%D0%B5%D1%80%D0%BE%D1%84%D1%84
https://ru.wikipedia.org/wiki/1994_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/1994_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA

CHIKCHUE» [KBAaHTOBOM KOT'€p EHTHOCTH ), HA OCHOBE KOTOP Ol ObLia pazpaboTaHa
«Teopusi KBAHTOBOTO HEWPOKOMIIBIOTUHIA», MOJyuMBIIas Ha3BaHue «Teopus
Xamepodda-Ilenpoyza». CormacHo 3TOH MOJEIM AKTUBHOCTH  MO3ra
paccMaTpuBaeTcsl KaK B CYIIECTBEHHOM CTENEHUM KBAHTOBBIM IIpOIlEcC,

MO TYMHSIOITUICS 3aKOHOMEPHOCTSIM KBAaHTOBOM (DU3UKH.

Mbotero @umiep [79] (amrn. Matthew P. A. Fisher), ¢usux u3 ynuBepcurera
Canra-bap06aps1 B Kanudopuuu, nocsie yCnenrHoro Je4eHus Jenp eCCUuu B KOHIIE
1980-x 3amHTEpecoBayiCcS HEHPOOHMOTOTHUYECKUMH MEXaHW3MaMH paboThl
AHTHJICTIP €CCAHTOB M PAa3MBIIUISUI O BO3MOKHOCTH KBAaHTOBBIX IPOIIECCOB B
rojgoBHoM Mo3re. B 1986 roay uccinenoBainuch MeXaHU3MbI BIMSIHUE U30TOTIOB
JUTHS Ha KPBIC U OTIIUYHSI B TOBEJACHUH KP bIC, TTOJIYYaBIIUX U30TOTMBI JUTUSI-6 U
auTHs-7 . DuIep mp eAN0I0KII, 4TO, TIP U HICHTHYHBIX XUMHYECKIX CBOHCTBAX H
HEOOJIBIIIOM OTIIMIMH ATOMHBIX MAacC U30TOIIOB JINTHS, Pa3HHUIIA B TOBEACHUH KP bIC
OOBsACHSIETCS CIOMHAMU aTOMOB W BpEMEHEM jeKorepeHuuu. JIutuii-6 mmeer
MEHBIIMIA CHHH UM, COOTBETCTBEHHO, MOXET JOJIbIlle JUTHS-/ OCTaBaThCs
«3aIyTaHHBIMY», YTO, MO paccyxaeHusM duriepa, MOTI0 yKa3blBaTh Ha TO, YTO
KBAHTOBBIE SBJIEHHUS MOTYT UMETh (YHKIHMOHAJIBHYIO POJb B KOTHUTHBHBIX
nporeccax. B TeueHne nITUISTHUX TTOMCKOB X aHUJIMIIA KBAHTOBOU MH(GOP MAITHN
B Mo3re Dumiep omnpenens Ha 3Ty pojib atoMbl gochopa, KOTOpEIE, MO €ro
MHEHHIO, TIPU CBS3BIBAHMHM C HOHAMH KaJBIUS MOTYT JaBaTh JOCTaTOYHO
crabunbHBIA KyOuT. B 2015 rogy Mathio n @uiiep omyO0IUKOBaIM B KypHAJIe
«AHHaNBl QU3UKW» CTATHIO O TUIOTE3E, MOCTYJIUP YVIOMIEH, YTO SAEPHbIE CIIUHBI
aToMOB pochopa MOTYT CITYKHUTb YEM-TO BPOJie KyOUTOB B TOJIOBHOM MO3T€, YTO
MOET TIO3BOJIUTh MO3Ty (YHKIMOHMPOBATH IO MPHUHIUIY KBAaHTOBOTO
KoMIploTepa. B cratee @uimiep 3asBUI, YTO HACHTH(PHUIMPOBAT YHHUKAIHHYIO
moutekyny (Cag(POa)s), COXpaHSIONIYIO «HEHP O-KyOUTHD» B TCUCHUE IOCTATOYHO

JIUTeNbHOTO BpeMenu [78 — 80].

«Jly1st onMcaHMsI TEX CBOWMCTB CO3HAaHMS, KOTOPBIE TPYJHO MOHSATH B TEPMHUHAX

0OBIYHOM HEHP 0(PU3HOTOTUH: P a3JIMINE MEXKTY COCTOSTHUEM MO3Ta U CO3HAHUEM,


https://ru.wikipedia.org/wiki/%D0%9A%D0%B2%D0%B0%D0%BD%D1%82%D0%BE%D0%B2%D0%B0%D1%8F_%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%98%D0%B7%D0%BE%D1%82%D0%BE%D0%BF%D1%8B_%D0%BB%D0%B8%D1%82%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%98%D0%B7%D0%BE%D1%82%D0%BE%D0%BF%D1%8B_%D0%BB%D0%B8%D1%82%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%94%D0%B5%D0%BA%D0%BE%D0%B3%D0%B5%D1%80%D0%B5%D0%BD%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9A%D1%83%D0%B1%D0%B8%D1%82

CYILIECTBOBAHHE BHYTPEHHETO OMbITa, — MPUBJICKACTCS KBAHTOBAas TEOPHUSI.
[Ipenmonaraercs, 9To JJIsl OTIMCAHKS CO3HAHUS CYIIIECTBECHHBI SIBJICHUS KBAHTOBO I
KOT'ep EHTHOCTH, a TAK)Ke HOBOE (PU3MUECKOE SIBJICHUE «CAMOKOJIJIAICa» KBAaHTOBOU
BOJTHOBOW (D)yHKIIMH, KOTOPBIE MOTYT HaOIIOAaThCSI B MUKP OTPyOOUYKaX CKeleTa
KJICTKH U JIPYTHX CTPYKTypax KaXKAoTro HeWpoHa Mo3ra W OBITh CBS3aHHBIMU C
KOH(POPMAIIMOHHBIMU COCTOSTHUSIMH 3JICMEHTOB MHKPOTPYyOOUeK (OEITKOBBIX
IuMepoB - TyOymuHOB). Jlamee mpeamonaraercs, 4YTO MaKpOCKOIIMYECKast
KOTEpEHTHAasl CYIMepTO3UlUsd KBAHTOBO-KOPEIHUPOBAHHBIX KOH(MOPMAIMOHHBIX
COCTOSTHUM TyOy TMHOB HaOJIFOAaeTCsl B OOIITUP HBIX 00J1aCTSIX T OJTOBHOTO MO3Ta U
obecreunBaeT eIMHCTBO CO3HAHMS. DTa KOTep eHTHOCTh CaMO -TIOIJIEP>KUBACTCS 10
TEX TOp, MOKA Pa3IUIHe MO MACCe-dHEPTUU MEXKIY OTICIbHBIMH COCTOSTHUSIMU
TyOyJIMHOB HE JOCTHTaeT KPHUTHYECKOTO IOpOra, CBS3aHHOTO C KBAaHTOBOU
rpaBurauuert. [lo AOCTMXKEHUM 3TOTO TOpOra MPOUCXOJIUT «CaMO-KOJUIAICH
CYNEepPIO3UINA KBAHTOBBIX COCTOSHUN TyOYJIMHOB B OJTHO MaKpOCKOJHYECKOES
COCTOSIHME.  JTOT  «CaMO-KOJUIANC»  KBAHTOBOT'O  COCTOSTHHSI ~ MO3Ta
OTOKJECTBIISIETCS C AKTOM CO3HATEILHOTO MBIIILIEHUA. [I0CKOTBKY HCTTONTB3YyeTCs
MOJIENIb TPABUTAIIMOHHO WHIYIMPOBAHHOW pPEAyKIMHW BOJHOBOUW (PYyHKIIMU, TO
Takash PEemyKIMs O3Ha4aeT OJHOBPEMEHHO BBIOOp T€OMETPpUU MPOCTPaAHCTBA-
BpeMeHH. B ¢BsI31 ¢ cCO3HAHMEM ATO B CBOIO OUEp €/Ib 03HAYAET, UYTO KT OCO3HAHU S

«MOJKCT BbBI3bIBATH CAMO-BO3MYIICHUA TI'COMCTPHH IIPOCTPpAaHCTBA-BPCMCHU

(c.467).

«B ocHOBE KBAHTOBOY TEOP MU JISKHUT 1y aJTM3M BOJTHA/4aCTHIIa HA yPOBHE aTOMOB
U UX KOMIIOHEHT. Jlo Tex mop, moka KBaHTOBasi CUCTEMa (aTOM U1K CyOaTOMHBIE
YaCTHUIIbI) OCTAETCS U30JIMPOBAHHOM OT CBOEr0 OKPY>KEHHsS, OHA BEIET ceOsl Kak
«BOJIHA BO3MOKHOCTE» M CYIIECTBYET KaK KOTEPEHTHAasl «CyNepHo3uIus» (C
KOMIUIEKCHO3HAYHBIMU  KOA(PUIIMEHTAMH) MHOTUX Pa3JIMYHBIX COCTOSIHUM.
CyuiecTByOT pas3Hble TOYKA 3pPEHUS 1O BOIMPOCY O TOM, KakK KBAHTOBas
CYHEpIO3ULHsS COCTOSHUN  «KOJUIAIICUPYET» WIN «PEAyUUpyercs» 10
CIMHCTBEHHOTO KJIACCHYECKOTo cocTosiHusg. OOmenpuHsATas TOYKa 3pCHUS

(Komenrarenckasi uHTepIpeTalys) COCTOMT B TOM, UYTO KBAHTOBOE COCTOSTHHE



peayuupyercs BCIEACTBUE KBAHTOBOW KOPpEISAUMUA C BHEIIHEW CpENoH,
U3MEPEHUS WIM CO3HATEIbHOTO HaOMto/ieHus (CyObeKTUBHAS penykius: SR wiun
R). I'me waxonutcs KBaHTOBash 4YacTUIlAa M KaKk OHA JBIXKETCSI BO BpeMs
HAOJIIOZIEHUSI - 3TO «HE OIPEACIICHOY», YTO, B COOTBETCTBUM ¢ KomneHrareHckoi
VHTEP TP ETALIUEN, IIP UBOJUT K CIIyYANMHBIM U3MEPAEMbIM BennynHaMm. Hama touka
3p€HUS COCTOUT B TOM, YTO JIJIsl paCCMOTPEHHSI 3TOT'0 BOIIPOCa HEOOXOIMMO HOBOE
busnueckoe siBacHMe (00bekTUBHAS penyKuus— objective reduction— gazee OR):
KOTEpEHTHBIE KBAaHTOBBIE CHCTEMBI MOTYT «CaMO-KOJUIAICUPOBATH»  IIO
JOCTHKEHUM KPUTHYECKOTO TMOpOra M0 MacCe-Bp EMEHU-DHEPTHUH, CBSI3AHHOTO C
KBAaHTOBOM TrpaBuTaunued. JIpyruM CBOKWCTBOM KBAHTOBBIX CHCTEM SIBIISIETCS
KBaHTOBAs Hecenap adeIbHOCTh UIIM HENOKAJIbHOCTb, U3 KOTOP OM CIIEYET, 4TO BCE
OTHAK]TbI TTP OB3aMMO/ICH CTBOBABIIIKE KBAHTOBBIE OOBEKTHI B HEKOTOP OM CMBICIIE
P OJTI0JDKAIOT OCTABATHCS CBSI3aHHBIMU! ... ['71e ¥ Kak B MO3Te MOTYT HA0I10/1aThCS
KBaHTOBbIC siBJICHUsI? Ha mepBbId B3I KaXXETCsl, YTO TEIUIbI, BJIAXXHBIA U
ITyMHBIA MO3T SIBJISIETCS BpaKIeOHOW Cpemod AJs JETUKATHBIX KBAHTOBBIX
(heHOMEHOB, IS KOTOPBIX OOBIYHO HEOOXOIUMa M3OJISINS U XOJIOHBINA TTOKOM
(cBep XI1p OBOJTHUKH ) UJTU SHEP T€TUYECKasi HaKauKa Kp UCTAJIIOB (J1a3epbl). Tem He
MEHEE pa3JUYHbIC aBTOPBI paccMaTpUBaJIM HOHHBIE KaHAJIbI, caMu HOHBI, JTHK,
P ECUHATITUYECKUE P EIIETKA U MUKPOTPYOOUKH IUTOCKETIETOHOB KaK AJIEMEHTHI,

OTIOCP EYIOIIHE « CTAHIAP THHIC» KBAHTOBBIC d3PPekTh» (¢.455-456)

C TOUKH 3p €HUSI AaBTOPOB, MUKP OTPYOOUKH CKEJIETOB KJIETOK SIBJISIOTCSI Hauboee
BEPOSITHBIMA OOBEKTAMU I KBAHTOBOW KorepeHTHOCTH, OR u co3HaHus.
«neanpHbIe CBOWCTBA, HEOOXOJMMBIC JJis MPOSIBICHUS KBAHTOBBIX CBOWCTB

CTPYKTYp MO3ra, HO-BUIUMOMY, TAKOBBI:
® PacupOCIPAHEHHOCTb;

¢ (pyHKIMOHAIbHAS 3HAYUMOCTh (HATIPUMED, p ErYJISIHS CBsI3€l HEHP OHOB U

(GyHKUIMOHUP OBaHMSI CUHATICOB);



® [IEepHOINYECKasl, Kp UCTAIIONOA00HAs CTP YKTypa ¢ TaJIbHUM MOP IAKOM, 4)
CIIOCOOHOCTB K Bp EMEHHOM U30JISILIUU OT BHEIITHEr 0

B3aMMO/ICHCTBUA/HAOIIOICHHS
¢ (pyHKIMOHATBHAS B3AUMOCBSI3b C ABJICHUSIMU KBAHTOBOTO Y P OBHS U
® CIIOCOOHOCTB K 00paboTKe MHGOP MaITUH.

MeMm6Opansbl, 6enku memOpan, cunancel, JJHK u npyrue cTpyKTypbl KIETKH
00J1aal0T HEKOTOPBIMH M3 TEPEUUCICHHBIX XapaKTEPUCTUK, HO HE BCEMH.
MukpoTpyOOUYKH e CKelleTa KJIETKH, MO-BUIUMOMY, 00JIaJJaloT BCEMU ATUMHU

kadectBaMm» (€.459).

Cern camocoOuparomuxcsi O€JIKOBBIX TIOJMMEPOB, T.€. CKEJET KIETKH,
IIUTOCKEJIETOH HEHpoHa TMOJaepKUBAET ero (Hopmy, CHHANTUYECKUE CBSI3U U
BBINIOJIHACT  Apyrue  BaxHble  (yHKIuU. OCHOBHBIMH  KOMIIOHEHTaMHU
IIUTOCKEJIETOHA SIBJISTFOTCS MUKP OTPYOOUKH: ITy CThIE IIMJIUHAP NIECKHIE IOJTUMEP bl
COCTOSILIIME M3 OTHEIbHBIX O€nKoB, TyOynaumHOB. Kaxxaeiii TyOyiauH siBisieTcs
NOJIIPHBIM ~ AUMEPOM, JumnojeM. MukpoTpyOouku o007anaroT Mbe30- U
(dep p 037IEeKTpHUUECKUMHU CBOMCTBAMHU. MUKp OTpYOOUKH COETUHEHBI AP YT C AP YT OM
Y MHBIMU CTP YKTYpaMHU KJIETKH CIICIUATU3UP OBAHHBIMU OEJTKAMU, 3TU COCTUHEHHUS

00pa3yroT p eIETOYHBIE CETH CKeTIeTa KIIETKH.

HGKOTOp bIC UCCIICAOBAHMA ITOKA3bIBAIOT, YTO q)YHKI_II/IOHI/Ip OBaHMHCEC CKCJICTA KJIIC TKH
MOET OBIThH CYIIECCTBCHHO I KOI'HUTHBHBIX IIPOLCCCOB: HCCICAOBAHUA
BHU3YaJIbHOTO BOCIPHUATHUA KOIICK, KPBIC, IIaMATH U O6y‘-IaeMOCTI/I ObIIJIAT,

Mp OoLeCChbl O6y‘ICHHH M 3alIOMHMHAHUA B THIIITIOKAMIIC MJIICKOIIMTAIOITHX.

Kak murockeneToH MoOXKeT mepemaBaTh W oOpabaTeiBaTh WHQPOPMAIHIO, T.C.
y4acTBOBATh B 00p a00TKE MO3TOM BHEITHUX UMITYJTLCOB, TP €/IIICCTBY IOIICH aKTy
oco3Hanus? TyOyIiMH MOKET HAXOTUThCS B HECKOJIBKHX KOH(POP MAITMOHHBIX, T.C.
T€OMETPUYECKH Pa3JIMYHbIX, cocTosHUAX. [Ipenmonaraercs, 4To JIHMHAMHKA
naTTep HOB KOH(pOpMaIuii TyOYJIMHOB B MHKP OTPYOOUKaxX OTBEYAET 3a M OI[ECCHI

nep egayn, 00pabOTKHU ¥ Xp aHeHUs1 H(OP MaIiK. BbLTO TIp €/17105K€HO0 HECKOJIBKO



MojIeJiel Tepeaayu CUTHaJIOB U 00paboTku HHPOpMAIMK B MUK OTPyOOUKax U
JpYTUX KOMIIOHEHTaX [IUTOCKEIETOHA. ABTOPBI paCCMATPUBAIOT MUKP OTPYyOOUKHU

KaK «KJIETOYHBLIM aBTOMAT.

O6paboTke mHPpOpMANMH B MHUKPOTPYOOUYKAaX TOCBAIICH OTACIBHBIM ITyHKT
CTaTbH, B KOTOPOM MPHBEICHBI PE3yIbTaThl KOMITBIOTEPHOTO MOJICITHP OBAHU I
KOH(OpMAIIMOHHBIX TIEpexoa0B TyOynuHOB. [locmennue paccMaTpUBaINCh Kak

«KIICTOYHBIC aBTOMATLID», T.C. CIOXHBLIC CTPYKTYPbI, COCTOAIIUC N3 KOHCYHOI'O

qHuCiia IMP OCTBIX 3JICMCHTOB, CO CIICAYTOIIUMU CBOMCTBaAMMU:

B ,Z[aHHHﬁ MOMCHT BpPCMCHH Kﬂ)i(,[[l)lf/i 3JIEMCHT HaXOJUTCA B OJHOM H3

KOHEYHOTO YHCIIa COCTOSIHUM (ABYX J1JIs IP OCTOTHI);
® OTH ANEMEHTHI 00Pa3yIoT CTPYKTYPY € GUKCHP OBAHHOU T'€OMETP UEi;
® KaXXIbIM DJIEMEHT B3aUMOJICUCTBYET TOJIBKO C COCETHUMM;

® YHHUBCP CAJIbHBIC «K4aCbhI» o0ecreuynBaroT KOTCPCHTHOCTDL IICP €XOA0B TAK, HTO
KaXXJbIM DJIEMEHT MOXKET nepexoanuTb B HOBOC COCTOAHHC IIPHU KaKIOM

«THKaHHUH 9aCOB»,

® [IpaBujIa ICpexoaa AJjIsd U3MCHCHHA COCTOSAHUA 3aBUCAT OT «HACTOAIICTO»

COCTOAHMA KaKAOT'O 9JICMCHTA U CT'0 OKP YIKCHUA

® B 3aBUCHMOCTU OT Ha4aJbHBIX YCIOBUHU (Ha4YaJbHBIX NATTEPHOB) MP OCThIE
npaBwia NepexoJa MPUBOASAT K CIOXKHBIM JUHAMHYECKUM MaTTEpHaM,

CITOCOOHBIM BBITIOJIHSATEH BEIYMCIICHUS.

®on HeitmaHH 10Ka3al1, 4TO KJIETOYHBIE aBTOMATHI MOTYT ()Y HKIIMOHHP OBATh KaK

MalllMHBbI TBIOpI/IHFa, T.C. KaK BBIYHUCIHUTCIBHBIC YCTpOﬁCTBa, AHAaJIOT'NYHBIC

KOMIIBIOTEp aM.

B kauectBe «qacoB», 3aJaromux pHUTM KOH(I)OpMaLII/IOHHBIX nepexoJ0B B

MI/IKpOTp}I60‘-IKaX-aBTOMaTaX, OB HCIIOJB30BaH MEXaHU3M B036y>KI[eHI/IH



@penuxa, a 3JIEKTP OCTATUYECKUE CUITBI B3aUMOICUCTBUA TUTIOJIEH, KaK «IIp aBUJIa

1ep €X01a» U3 0AHOT0 KOH(POPMALIMOHHOTO COCTOSIHUS B JIP yTOE.

VY xaxmaoro TyOynmuHa uMeercs Oosbias ruapodoOHas 001acTh — HEMOISAP HBIN
MEIIOK TPy aMHHOKHUCIIOT, KOTOPbI€ B3aUMOJCHCTBYIOT TIOCP €ICTBOM CHJI BaH
nep Baanbca. Jlokanm3arus 31ekTpoHa B THAP 0(poOHOM MerTke TyOyTuHa CBSI3aHa
¢ KOH(OPMAIMOHBIM TIEPEX0JA0M B IuMepe TyOynuHa. Hamomuum, 9to obtas
P €AMTOChIJIKA MOJCIIM COCTOUT B TOM, YTO MP OTOMEHTAILHOCTBIO 00JIaJaf0T BCE
SIBJICHUS W, B YaCTHOCTH, JICKTPOH, MMPHUUYEM COTJIACHO Pa3BUBAEMBIM aBTOPaMHU
TP €/ICTABJICHUSAM TP OTOMEHTAILHOCTh CBOOOHOTO AJICKTPOHA IPOSBIISICTCS B

MOMCHT €T0 JIOKaJIM3allnu, ITp CBpalllCHUA U3 BOJIHBI B HaCTHUILY .

Jlaypeat HobGeneBckoit npemun ['epOepT dpenux, BHECHINM OONIBIION BKIAI B
NOHUMAaHUE CBEP XITP OBOJAMMOCTH, TAKXKE P €1CKa3aJI CYILIECTBOBAHIE KBAHTOBOMU
KOFEPEHTHOCTH B KJIeTKax. @Ppenux MNpeanojgoxuwi, 4YTO MpPHU YCIOBHUH
HHEPTETUYECKON HaKaUKU MHOKECTBO JIUIIOJIEH OEIKOB, HAXOIAIIMNXCA B 00IIEM
AIIEKTPOMArHMTHOM TMoOJie (Hampumep, OClKW B TOJISIPU30BAHHON MeMOpaHe,
AJIEMEHTHI B 3JIEKTP €THOM MOJIMMEPE, IT0J00HOM MUKPOTPYOOUKaM ), ITOIBEPK CHbI
KOT'ep EHTHBIM KOH(POPMAIIMOHHBIM BO30Y XK AeHUSM. Dp eMX TOCTYIUPOBaJ, YTO
OMOXMMHUYECKasi W TEIJIOBask SHEPTHsl TMOCTYNAaeT OT BHEIIHEH Cpelbl.
KoonepaTuBHble, OpraHU30BaHHBIE MPOLECCHl, NPUBOJSIINE K KOTEpEHTHBIM
BO30OYXKIeHUAM, corjacHo @Dpenuxy, BO3HUKAIOT B CBA3U CO CTPYKTYypHOH
KOT€PEHTHOCThIO THUAPO(POOHBIX aumolied B oOmem rpaaueHte mois. «B
KBaHTOBOM (PM3HKE TAKHE KOTE€P EHTHBIE COCTOSIHUS ObLIN Ha3BaHbI KOHJIEHCATaMU
bo3e-DitnmTeitna. Mapimaut np eAnos10kuI, 4YTO OHU 00ECTIeYMBAaIOT KBAHTOBBIE

KOTep CHTHBIE COCTOSIHUS, T101JI€P KUBAIOIHE STMHCTBO CO3HAHMS (C.464).

Pe3ynapTaThl KOMITBIOTEpHOTO MOJICIMPOBAHMUS TOKA3bIBAIOT, YTO MATTEPHBI
MUKpOTpYyOOUYEK-aBTOMATOB MOTYyT oOecneunBath NepeHoc, oO0paboTKy u
3anomuHanne wuHQopmammu. B TO ke camoe BpeMs OTMEYaercs, 4YTO
«paccMaTpuBasi TOJbKO KIIACCHYECKUE BHIYUCIICHUS U JIOKAJIbHBIE B3aUMOICHCTBYS

cocezieil, B ST JTM MOYKHO C TOMOIIBIO MUKP OTpY 00U €K-aBTOMATOB HAWTH 110 IXO/IbI



K CHIOXHBIM KadeCTBaM CO3HAHMA, B OTHOLICHHMHU OIIMCAHHWA KOTOPLIX HaA

KBaHTOBYO TEOP MO BO3JIaratoTcs HaaexKab» (c.465).

[Ipeamonaraercs, «4To Tpen- W TOACO3HATENbHas 00paboTka HMH(OPMAIUN
COOTBETCTBYET KBAHTOBOW KOTEPEHTHON CYIMEPIO3UIUU, KOTOpasi MOXKET
OCYILECTBIISITh «KBAHTOBBIC BBIUHMCICHUS». Psl aBTOPOB MpEAMOTOKUIU, UTO
KBAHTOBAasi KOTEPEHTHOCTh MOXET BBIMOJHATh HECKOJbKO BBIYHUCICHUN
OJHOBPEMEHHO, MapaJuleIbHO, B COOTBETCTBUA C KBAHTOBOM JIMHEMHOU
CYNEpIO3UIIUEH: COCTOSIHUE CYTEPIO3UIMA «KOJIJIATICUPYET» B KOHKPETHBIN
pe3yabTaT BblUMCIeHusD» (c.466). «KBaHTOBasi cynepno3uius, KoTopas
penyumMpyercs 3a cueT BHEIIHEro OKpy>keHus: win Haodmonenus (SR unu R), He
o0yajlaeT CBOMCTBOM HEBBIUMCIMMOCTH U TIOATOMY HE MOJIXOJUT JJISI CO3HAHUS.
KpynHomacimitabHass KBaHTOBasi KOTEPEHTHOCTh, HAOIIOMAIONMIASCT MEXKIY
TyOyJIMHaAMU MOTJ1a OBl BBITIOJHATH KBAHTOBBIE BEIYUCIICHHS B TP €/1CO3HATEI bHBIX
U MOJICO3HATENbHBIX Mpoueccax» (c.467). Ilpennonaraercs Takxke, «4TO «HE-
CO3HATENIbHBIE» ABTOHOMHBIE MPOLECChl COOTBECTBYIOT KJIACCHUECKUM, He-
KBAHTOBBIM BBIYUCIICHUSAM B MUKPOTPYOOUYKaX KOH(POPMAIMOHHBIX aBTOMAaTaXx.
Takum 0Opa3oM, 00bEKTUBHAS P YK WK 1anee — OR-1mepexo/10T KBAaHTOBO M,
Mpeco3HaTeNIbHOM 00paboTK UHPOPMALUUA K KIACCUYECKON, HE OCO3HAHHOM
00paboTke MOXKET OBITh TECHO CBA3aH C caMuUM co3HaHueM. Ho 4To ke Takoe
co3nanne? CormacHo mnpuHnumam OR, kaxmgoe W3 KBAHTOBBIX COCTOSIHUH,
HaXOJISIIUXCA B CYINEpPIHO3MIMH, 00JamaeT CBOEH COOCTBEHHOW TE€OMETpHei
np ocTpaHcTBa-BpeMenn. Korna p asnuumne Mexay 3TUMHU COCTOSTHUSIMU TP UBEAET K
JIOCTATOYHO  OOJILIIIOMY  OTJIMYUIO  COOTBETCTBYIOUIMX MM  TE€OMETp Ui
P OCTPAHCTBA-BPEMEHH, TO CUCTEMA JIOJIKHA OCYIIECTBUThH BIOOP U PaClacThCs
(penyuupoBaThCs WM KOJJIANCUPOBATh) JO €IMHCTBEHHOTO COCTOSIHUA...
[lepexogHoe COCTOSIHME CYMNEPIO3UIMA MaJI0 Pa3IudyaronIuxcsi Te€OMETpui
P OCTPAHCTBA-BPEMEHH CYIIECTBYET /10 T€X IMOP, TOKA HE TP OUCXOJUT KBAHTOBO -
KJTacCHYecKass peAyKIus U BBIOOP OJHOTO M3 HUX. Takum oOpa3oM, CO3HAHUE

MOJKET BBI3BIBATh CAMOBO3MYIIICHUS T€OMETPHUH TP OCTPAHCTBa-BpeMeHm» (¢.467).



HOII‘IGpKHCM CIIC pa3, 4YTO pa3JUYHBbIC KBAHTOBBIC COCTOSAHHUA, BXOIAIIUC B

CyIep HO3HULIUI0, — 3TO KOH(POP MAIIMOHHBIE COCTOSIHUS Ty OYJIMHOB MUKPOTPY OO YEK.

Kpurepuit ocymectBienuss OR: «rpaButammoHHass SHEPTHS KBAHTOBOU
CYHepIO3UIMNA Macc, CMEIIEHUE KOTOPBIX 3a JaHHOE BpEMs JI0CTATOYHO CHUIIBHO
BO3MYIIIA€T TPOCTPAHCTBO-BpeMs Tak, 4uTto mnpowmcxoaut OR, Oepercs wu3

«mapuHmna Heomnpenenennoct»: E=h / T, rme h - aro nocrosauas Ilnanka,

nenennas Ha 2 TC, a T - Bpems korep eHTHOCTI» (¢.468). Bpemsi korep entHOCTH T

OLICHUBAETCS, HCXOJsS W3 JAHHBIX OKCIEPUMEHTAJbHOW TCUXOJIOTHU TIO
U3MEPEHUI0O BPEMEHU TMPOTEKAHUS TIPeA-CO3HATEIbHBIX MPOLECCOB: OBLIO
oOHapykeHo, 4YTO OHO cocraBiuser okojgo 0.5 cek. OueHka »>Hepruu
KOH(OPMALIMOHHOTO TEpexoJa OJHOT0 TyOyJuHA J1aeT BO3MOKHOCTh OLIEHUTD
KOJIMYECTBO TYyOYJIMHOB, KOTOPBIE JOJDKHBI OBITH BOBJICUEHBI B KOT'EpEHTHBIC
KOH(OpMaALIMOHHBIE TIEPEXOAbl Il TOTO, YTOOBI CyMMapHas 3HEpTHs Oblia
nocratouna s OR: mopsaka 10° tyGynunoB. O1ieHKa I OBOAMIACH B PaMKax
HEIOTOHOBCKOM TEOPHUHM TIATOTEHHS, pPacCMaTpUBAJIOCh TPHU  Pa3IUYHBIX

np eAcTaBiIeHus TyOyMHa:
e Kak JBe c(epbl, Ip eICTaBIAIOIIME ]BAa MOHOMEpPaA OEIKOBOr0 JUMEpP a;
® KaK COBOKYITHOCTb aTOMOB yIJIEPOJIa;

¢ KaK COBOKYIIHOCTb HYKJIIOHOB, T.C. HCﬁTpOHOB U IIPOTOHOB, BXOAAIIHUX B

sJIpa aTOMOB yTJIepo/a.

J{ns pa3BuBaeMoi aBTOpaMU MOJIETTA CO3HAHHUS CYLLIECTBEHEH BOIIPOC O TOM, «KaK
KBAaHTOBasI KOTE€PEHTHOCTb B MHUKPOTPYOOUYKax MOYXKET OBITh W30JIMpOBaHAa OT
KBaHTOBOM KOP pPEJBILINY C BHELIHEN cpenoii?» « Ha nep BbIii B3T IS 1 Ka)KETCs, 4TO
BHYTpEHHHE O00JIaCTH KJIETOK INIOXO TOJXOASAT ISl KBAHTOBBIX 3 EKTOB.
TermnoBor «Irym» BHYTPHUKJIECTOYHOW BOJBI MOXET IP UBOJAUTH K HAp YIICHUIO
KorepeHTHoro cocrossHuss W SR wmnu R-kommamcam» (c.473). OOGcyxmaercs
HECKOJIbKO (DaKTOP OB, KOTOPHIE MOTYT 00ECIIEUUTh U30JISIIUI0 MUKP OTPY 00U EeK U

MoAJACP ’KAaTb KBAHTOBYIO KOT'CP CHTHOCTD: «my6a» YIOPSAAOYCHHO 1 BO Abl BOKPp YT



MUKPOTPYOOUEK, a TKXKE HU30JSLMsS BHYTPU UX TOJOrO siApa, dKpaHUPOBKA

T'CJICBBIMHU HUTOINIA3MHNYCCKUMU CJIIOSIMHM.

CrenyromuM CyIIECTBEHHBIM 3JIEMEHTOM MOJIENHN SIBISIOTCS aCCOLMUP OBaHHbIE
OCIIKM, KOTOpPBIC COEAWHAIOT MHUKPOTPYOOUKH MEXKAy COOOW W JpyTrUMH
CTPYKTYypaMu KIETKH. OTH O€IKH MOTYT CIYXHUTb «IIPOBOJHUKAMM»
BO3HMKHOBEHHSI KBAHTOBOW KOPPEISLUU MEXKIY COCTOSSHUEM MHUKPOTPYOOUEK U
«IIyMHOW» CIIy4aWHOW BHEUIHEH CPENOU U COOTBETCTBEHHO K «CTaHAAP THOMY»
KoJancy BojaHoBoi pyHkuu (R niam SR), KOTOp bIil HE UMEET OTHOLLEHUS K aAKTY
OCO3HaHMsA. B CBSI3M C 3TUM mpeanosiaraercsi, 4To 3T OENKH COEIUHEHbI K
«KaXKJI0M MUKP OTPYOOUKH B TAKUX MECTaX, KOTOP bI€ (110 Kp aifHel Mep € Bp EMEHHO)
HE AKTUBHBI B OTHOIIEHMM KBAHTOBO KOPPEIHMPOBAHHBIX KOH(MOPMAIMOHHBIX
u3MeHeHu» (c.477). DTH TOYKU CBSI3M MHUKPOTPYOOUEK MEKIy COOOM U C
TP YTUMHU CTP YKTYpaMU KJIETKH pacCMaTPUBAIOTCA «Kak 3(PHEeKTUBHBIC «y3IIbD» 115
X KBAaHTOBBIX OCHWUISALMHA, KOTOPbIE BMECTE C FEHETMYECKHMMH W JIPyTHMH
MOAUPUKAIMAMU  TyOYyJIMHOB  «OPKECTPYIOT» KBAHTOBYIO KOT'€pEHTHOCTb
MUKpOTpyOouek u nocieayrouryro OR. Iloatomy cneunduueckas 00beKTUBHAS
penyxkuust (OR), mpoucxojsias B MUKp OTpyOOUKax U CBSI3aHHAS C 0CO3HAHUEM,

0003HaYaeTCs «OPKECTPOBaHHOM 00BEKTUBHOM p e ykiuei» (Orch OR)» (Tam xe).

Ha ocHOBe 3Kcriep UMEHTANIbHBIX JaHHBIX O KOJWYECTBE TyOYyJIHWHOB B OJHOM
Heiipone (107) maercst oleHKa MUHHUMAJIbHOTO KOJIMYECTBA HEUPOHOB, KOTOPOE
HeoOxoaumo ais ocymectsienus: Orch OR: mopsnka 100 neiip onoB. « HepBHas
cucremMa Takux opraHuzMoB kak HemaTtoaa C. Elegans coep )KuUT HECKOJIBKO CO TEH
HelpoHOB. DYyHKUMOHAJIbHBIE TPYNNbl HEUPOHOB, 3aJCUCTBOBAHHBIE B
KOTHUTHBHBIX TP OLIECCaX YEI0BEKA, P EAIOJIOKUTEIBLHO coepxaTr okoao 10000

HEHP OHOB, KOTOPBIE MOTYT OBITh IITUP OKO P aCIPEACIICHBI IO MO3TY» (C.475).

Takum o0pa3oM, pa3BuBaeMas aBTOpPAMHU MOJIENb COJEPIKUT CIIEAYIOUINE

KOMITIOHCHTHEI.



e MaKpOCKONIMYECKOE KBAHTOBOE COCTOSIHUE KOTE€pPEHTHOMW CyNepIio3ULUn
MOXET CYILIECTBOBAaTh MEXAY TyOyJMHamMu MUKpPOTPYyOOUYEeK B OONBIINUX

o0JracTsax Mo3ra.

e DTO KBAHTOBOEC COCTOSIHUE MOKET MoAACP IKNBATHCA 0e3 3HAYUTEHBHOU
KBAaHTOBOM KOPPCIMPOBAHHOCTHU C OKP YKCHHUCM B TCUCHHUC OIMPCACIICHHOTO

nepuoja Bpemenu (10 500 mcek).

e KoomepatuBHble B3aMMOJCHCTBUS MEKIY COCEIHUMH TyOyJIMHAMH B
MUKpP OTpyOOUKax MOTYT 00padaThiBaTh MHPOPMAIUIO TIOI00HO KIIETOYHBIM
aBromataM. [Ipemyiaraercs CynecTBOBaHHE JBYX TUIOB BBIYUCIUTEIbHBIX

P O1IECCOB B MUKP OTPYOOUKaX:

® KJIACCUYECKOE BBIYHCIICHUE: KOH(OpMaLMOHHBIE naTTep HbI
pacIpoOCTPaHSOTCA 10 IUTOCKEIETOHY, OCYLIECTBISAA PEryJISLHUIO

AKTUBHOCTH CHHAIICOB W JpYyTHUC Q)YHKI_II/II/I HGﬁpOHOB. Ota MOJa

Koppenupyet ¢ 0ecco3HaTeNIbHON 1 aBTOHOMHOM aKTUBHOCTSIMU;

® KBAHTOBBIC BBIUMCICHHUSA: KBAHTOBAass KOTEPEHTHOCTh Ha OOJBIIHNX
Macmtadax peajnu3yercss MexXay TyOyJIMHAMH U UTPAET POJib KBAHTOBOTO
KOMIBIOTEPA, B KOTOPOM MHOYECTBO «BBIYHUCICHUW» TP OUCXOIUT
OJHOBPEMEHHO, MapaJuIeIbHO, B COOTBETCTBUHM C KBAaHTOBOM JIMHEWHOU
cynepno3unuein» (c.476) KBaHTOBbIE BBIYUCIICHUS OTOXIACCTBISIOTCS C

P €J1- ¥ TT0JICO3HATEIBHON 00paboTKOM HH(DOpMAITHH.

3. [Ipu KBaHTOBBIX BHIYMCICHHUSIX U3MEHEHHSI KOH(GOP MAIUK AUMeEpa P UBOIAT K
JBUKEHUIO MAacCChl, CIEI0BATEIbHO K HM3MEHEHUIO T€OMETPUM NP OCTPaAHCTBA-
BpeMeHU KOHGOPMAIMOHHOTO cocTosiHuA. OlieHuBaeTcs BpeMeHHas mkaina T u
BBIUMCIISIETC ~ KOJHMYECTBO  HAXOJSIIIUXCS B COCTOSHUM  KOTEpEHTHOMU
CyNepmno3uliud TyOyJHMHOB, KOTOPOE€ HEOOXOJAMMO IS caMoO-KoJjarca
00beKkTUBHOM opkecTpoBaHHOU penykiuu: Orch OR. IlockonmbKy KBaHTOBBIC

BBIYHCIICHUS OTOXKIECTBIISIIOTCS C TIP €/1-CO3HATENbHOM 00paboTKOH nHbDOpMaIIHH,



st T=500mcek nmonyuaercs rpydas onenka - 10° y0ynuHoB, HEOOX OAUMBIX JJ1s

Orch OR.

4. Accouuup OBaHHBIE C MUKP OTpYOOUKaMu O€NKU, COETUHEHHbIE€ C HEKOTOP bIMU
TyOyJIMHAMU MUKpPOTPYOOUEK, MO-BUAUMOMY, SBIISIIOTCSI OJJTHOM M3 BO3MOKHBIX
OpUYUH BO3HUKHOBEHHS KBAHTOBOW KOPPENISIUH COCTOSHUN TyOYJIHHOB C
«IIYMHOM c1y4daiiHoU BHeNIHeH cpenoit. O0 yCclnoBusSX U30ISAHUU 3TUX OEIKOB U

APYTUX MCXAaHNU3MaAX U30JIAIMU COCTOAHUA MUKD OTpY60‘-ICK YIIOMHHAJIOCH BBIIC.

5. Orch OR - mpormecc OCyHmeCTBIsSCT BBHIOOP MHOXKECTBA HOBBIX
KOH(OPMAIMOHHBIX COCTOSHUM TYOYJMHOB B MHKPOTpPYOOYKax, KOTOpBIE
o0OecreunBalOT BBITIOJIHEHUE PAa3IMYHBIX (DYHKIMA HEWPOHOB W BIMSIOT Ha

CHUHAIITHUYCCKUEC CBA3HU U (I)YHKHI/II/I AP YI'UX KIICTOYHBIX CTP YKTYP.

6. IloctostHCTBO M TJIO0AJIbHOE EAUHCTBO CO3HAHUSA BHUJIUTCS KaK CBOWCTBO
Kp yITHOMAacITabOHOM KBAaHTOBOM KOT€PEHTHOCTH, OXBAThIBAIOIIECH OOIBIIYIO YaCTh

MoO3ra.

Bapuauuu B Orch OR, 00ycinoBiIeHHbIE p a3IMYHBIMU Bp EMEHAMU KOT€P EHTHOCTH
U KOJIMYECTBOM KOTEPEHTHBIX TyOyJIMHOB, MOTYT COYETAThCSl B CO3HATEIbHOMU
MbIC/IH. OUeHb HHTEHCHUBHbIE, BHE3AIHBIE BHELTHNUE UMITYJIbChI MOTYT IIP UB O JUTh
K BO3HMKHOBEHHIO KBAHTOBOW KOT€pEHTHOCTH TyOyJIMHOB ObicTpee, yeM 3a 500
Mmcek, mosaromy Orch OR Oyner npoucxoauts Obictpee. CurHaiasl ¢
HU3KOMMHTEHCUBHOCTBbIO ~ NMPHUBOAAT K  0Oojiee  MEIJIEHHOMY  pPa3BUTHIO
korepeHaTHocTd B Orch OR mpoucxoaut mo3xe. Mruaosennas Orch OR moxer
«CBSI3aTh» pa3lIMYHbIE CYNEPNO3UIMHN TyOYyJIHWHOB, KOTOpbIE Pa3BUIUCH M3
NPOCTPAHCTBEHHO Pa3JUYHBbIX pacHopeleleHuii U Ha pa3HbIX BpeMeHax, - B
MTHOBEHHO€ co3HatenbHoe «renepb». Kackansl Orch OR npencraBisitor coboit

XOPOIIO U3BECTHBIN «IIOTOK CO3HAHUsI»» (€.478).

[IpencraBierre 00 0OBEKTUBHOM PEAYKIIMHA BOJHOBOW (PYHKIIMK OBLIO pa3BUTO

P.ITenpoy3oms [81].

PaborTa BhIoIHEHA 10 paHee oIy 0JIMKOBaHHBIM MaTep HaiaM [26].



Pe3yabraThl.

MpI poBo MM anpobaluio (B 1a00paTOPHBIX YCIOBHIX U B MOPSAKE JTHUHOMN
WHHIIMATHBBI) HAa BECbMa OTPAHMYCHHOM KOJUYECTBE OOJBHBIX PaCCeSHHBIM
CKJIEp 030M — B TJTAHE BO3/ICHCTBUS HA COITYy TCTBYOIITME OCHOBHOMY 3a00JICBAHU IO
npoOaeMbl ¢ HOpManbHOU (usnonoruei. Hanmpumep: 6onpHas «C» ¢ mepBoit
TPYIIOW WHBAJIHUIHOCTH MO PACCESTHHOMY CKJIepo3y. B pe3ynbrate cepaeuHo-
COCYIMCTOM HEOCTATOYHOCTH BOSHUKIIM OTEKH BEP XHUX U HIHKHUX KOHEYHO CTEH
C MOCJIETYIOUIUM pa3BUTHEM aCIIUTHOTO SKCCy1aTa B Opromuor nojgoctu. [locue
NP OBEJICHUST OTMCAHHOTO HWKE TP 0TOKOJIa KITMHUYECKHE CUMIITOMBI HCUE3JTH Ha
BTOpPOM neHb. OJIHMH U3 Mmapbl ToJiyOel, yJacTBYIOMIUX B 3KCIIEp UMEHTE, YMEp

yepe3 1Ba THA.
BriBoabl.

K coxanenuro, craTUCTUKA HAIIUX UCCIEIOBaHUM MpeHneopexxumo maia. Ho mbl
HaJIeeMCsl HA MHOT'OYHCIIEHHBIE [P aKTHUECKKE Bep UPUKALIUK HAIIIETO P OTOKOJIa,

MPUBEACHHOTO B JAHHOW  MOJEIH, HAJEEMCS  4YTO  MHOTOKpPATHO

BOCITP OM3BEICHHOTO HAIIIMMHU KOJIJIETAMHU B HETaJIeKOM Oy Ay IIIeM.
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