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CIHOCOB TEJETIOPTALIMA OCHOBAHHBIN HA
HPUPOJOITIOJOBHOM HUCITIOJIB30OBAHUN BUOJIOI'MYECKHUX
OBBEKTOB

TaBpuioB Baaguvup FOpseBuu*l, Autunosa TaTbsiHa AJleKCaHAPOBHA?,
Baacos SIn Baragumuposuu®, Apaaros Cepreii Biagnmuposuu’, Apaarosa

Anacracus CepreeBna’®

IORCID: 0000-0001-6964-6086 Camapckasi peruoHajJbHasi 00IIeCTBeHHAsI
OpraHM3anusi MHBAJHUAOB - 00JBHBIX paccessHHbIM ckiaepo3om (COPC).

I'1aBHBI HAy4YHBIH KOHCYJbTAHT. YJieH — KOppeCnoOHAeHT AKaJaeMHHu

MeIUKO-TeXHUYeCKUX HaYK Poccuiickoit @egepauuu.

20ORCID: 0000-0001-5499-2170 ®exepajibHOE FOCYAAPCTBEHHOE 0I03KETHOE
o0pa3oBaTejibHOE Y4pekaeHue Bbicuiero ooOpasoBanus «Camapckui
rocyiapcTrBeHHbIN MeIULUHCKUMI YHUBEPCUTET» Munucrepcrsa
3apaBooxpanenuss  Poccuiickoit  ®enepanumn. Kanaumpar  ¢usuko-
MaTeMaTH4ecKuX Hayk. JlomeHT Kadeapsl MeAMUMHCKON (QU3UKH,

MaTeMAaTHKU U MHPOPMATHKH.

SORCID: 0000-0002-9471-9088 ®enepaibHO€E rOCyAapCTBEHHOE OI0I:KETHOE
o0pa3oBaTeibHOE Y4peskaeHue BbIicuiero ooOpasoBanuss «Camapckuii
rocyAapcTBEeHHbIN MeIULUHCKUMI YHUBEPCUTED» MuHucrepcrBa
3apaBooxpaHeHuss Poccuiickonn Pegepanuu. JJOKTOp MeIUIMHCKHX HayK.
IIpodeccop xadeapsl HeBposorum u Helpoxupyprum. Ilpesmaenr
"O0mepoccuiickoii 00IIECTBEHHOM OPraHM3aluM HMHBAJHMI0B-00JIbHBIX

paccessHHBIM ckJjiepo3om' (OOOU-BPC).

*ORCID: 0000-0002-2644-5353 ®enepaibHoe rocy1apcTBeHHOE OHOIKETHOE
o0pa3oBaTe/ibHOE Y4YpexXJAeHue BbicHiero ooOpazoBanus «Camapckuil
rocya1apcrBeHHbIN MeIUIMHCKU I YHHBEpPCHUTED» MuHucrepcrea

3apaBooxpaHenusi Poccuiicko @enepannu. Kananaat MeAMIUHCKUX HAYK.



JloueHT Kaeapbl TPABMATOJIOTHMH, OPTONEIUN M IKCTPEMAJIbHOM XUPYPIr UM
umenn akagemuka PAH A. ®. KpachoBa. 3aBenyoimmid OTAeJIeHHEM
TPAaBMATOJIOTUM U opToneanu Nel KIMHMKH TPABMATOJOTUM U OPTOIEAMH

KIMHuK CamI'MY

SORCID: 0000-0003-3329-9427 ®exepajibHOE FOCYAAPCTBEHHOE 0I03KETHOE
oOpa3oBaTeibHOE Y4peskaeHue BbIicuiero ooOpasoBanuss «Camapckui
rocyapcrBeHHbIN MeIULMHCKUI YHHUBEpPCUTED) Munucrepcrsa
3apaBooxpaHenust Poccuiickoit @eaepaumu. OpauHaTop Kadenpsl
MEIMIUHCKON peadWIuTALMM, CIIOPTHBHOM MeIWIUHBbI, (pU3HOTEPpANIUU H

KypPOPTOJIOTHH.

*ABrop-koppecnonaent: I'appuinoB Buaagumup IOpseBnu Camapckas
o0s1acTHasA OO0ILIECTBEHHAs] OPraHW3alMsl HWHBAJIHMIOB ¢ PacCessHHbIM

ckiaepo3om. Camapa, Poccusi Email: ya.qavr-72-41@yandex.ru

AHHOTALIMSA

CE®EP hA MUHAT UM, c1p.574 (poto 1), oT uMeHM Oosice apeBHEH KHHIH,
MUIIET, YTO MO €BPEHCKOM TpaJuluy, MyNOK HE 3aKPbIBAETCS MOJTHOCTHIO MOCIE
POJIOB, @ OCTAETCS YACTUYHO OTKP bITHIM, JIJIsl U3BJICUEHUS PAa3HOM 3apa3bl U3 Tea.
"Ot "3enéHkun", Ha3pIBaeMO red1-3axT (KeNnTyXa), BO3bMET rosy 0s-caMmiia - J1Jis
MY KYHHBI, ¥ TOJYOKY - JIJTsI >KCHIIMHBI;, U TTOCAJIUT Ha My TIOK, ¥ TOJyOh (ro1y0ka),
BbIKauaB W3 HEro (mamueHTa) Bce 3apakeHue, ymper." MccienoBanmem npMauH
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 T0N1y OsSIMU, YP 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€TIOBEKY, HU OJTUH roJ1yOob 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 OWMOTEXHOJIOTUH 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 MHQOpMalMOHHBIA OOMeH B Ouoreochepe IIaHETHI,
TUIIOTE3bI, TP OTOKOJIBI U CXEMBI P €aJIN3allMHU JaHHBIX MEXaHU3MOB, OCHO BAHHBIX

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

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

MakKp OCKOITMYICCKaA TCICIIOP TAllUA, MUKD OTI)Y6OHKI/I, 00BbeKTUBHAS P CAYKIHA.

®orto 1: «Kuura oobrgaes» (KCEOEP hA MUUHAT UMy). I'paBtopa. AMcTep Aam.

1662. Komnekmus « CoToOumca



YKA3ATEJIb PACS:
e 03.65.Ud 3amyTaHHOCTh M KBAHTOBAs HEJIOKAJIbHOCTD
e (3.67.—a KBanroBas uHpopmanus
e (3.67.Bg IIpuroroneHue 3amyTaHHBIX COCTOSIHUN U MAHUITY TUPOBAHUE
e 03.75.-b Bounbl MmaTepun

e 75.45.4] MakpoCKOIHYECKHE KBAHTOBbIC (PEHOMEHBHI B MATHUTHBIX
cucTeMax

e §87.19.Nn Dnextpodusuomnorus

e §7.23.—n DKOJIOTHS ¥ DBOJIIOIUS

e 87.23.KgDBomronroHHas TMHAMUKA

e 87.68.+z buomaTtepuanbl 1 OMOTOTUUECKUE UHTEP PEHCHI

e 87.80.—y Buoduzudeckue MeTo 161 UCCTCAOBAHUS

87.80.Rb TkaneBast v KJIeTOYHAS HHXKCHEP Ul 1 OMOTEXHOJIOTHST

BBenenue

PaccmoTpuM cxeMy KBaHTOBOW TeNENOpTallMd ME30- M MAaKp OCKOMUYECKUX
COCTOSIHUH, TIp ei1okeHHy 0 Hamu B 2018 rony [26], kak «kanbKy» MaTepuaa c
npeanoxkenHoro bennerom, bpaccapaom, Kpemd, [xo3coi, Ilepecom wu
Bytrepcom B 1993 r. mpoTokoJia KBaHTOBOU TeJIENOPTAILMUA, U SBISIOLIETOCS
HEKOTOP BIM P €paiToM [j1s Hamero mp otokona (puc. 1) [2]. Y ap yrux mp 0TokonoB
[8]. B a1oii «kambke» «Ammnca» (cM. BbIlie) 3aMeHeHa Ha «Emenssn», a «bo6»
MpeICTaBiIsgeT U3 ceOs He YTO MHOE, KaK BCIO MATPHILy MPOCTPaHCTBEHHO-
BpP EMEHHOT'0 KOHTUHYYMa CO BCEM JIMHAMUYE€CKUM KaCcKaJIOM €ro MUKPO-, M€30- U
MaKp OCKONIUYECKUX CBSI3€M, HAXOIAIIMXCSA JIsl Hallled BepajibHOM MOJIENH, B
KacKaJax 3amyTaHHBIX (TMEepenyTaHHBIX, CICIUICHHBIX) COCTOSIHUM BCEro
MIPOCTPAHCTBA-BPEMEHU COOBITUH, B KOTOPBIC MOTP Yy KEHBI IKCIIEP UMEHTaIbHBIE
OOBEKThl ~Hallle BepajJbHOM MOJENH, B COCTOSIHUM B3aUMOCBSI3U H

BSaHMOﬂCﬁCTBHH B paMKax U3BCCTHBIX (1)I/ISI/I‘ICCKI/IX KOHCTAaHT.
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Pucynox 1. [TpuHIMD KBAaHTOBOM TENENOPTALUNA ME30 - U MAKP OCKOITMY €CKUX

COCTOSHUI.

OcHOBHOE coiepKaHne

[Iyctb y OonpHOTO EMeEnpsiHa ecTb Makpo- OOBEKT (ME€YeHb, IMOPaKEHHAS
renatutoM «C»), SKBUBAJICHTHBIA B JaHHOW BEpajIbHOM aBTOPCKOW MOMICITH
KBAHTOBOM  YaCTULE B  ONPEACIEHHOM  KBAHTOBOM  COCTOSIHUA — —

Kyour y = a‘01>+ b‘ll>, rae |01>I/I |ll> — JIBAa OPTOTOHAJIBHBIX COCTOSIHUS C

KOMIIJICKCHBIMH aMIUUIMTYyJaMHd a MU b , CBA3AaHHBIC YCIOBHCM HOPMHUPOBKHU

\a\z + \b\z =1. EMenbsHy HYXXHO Imepenatb B HH(POPMAIMOHHYIO CHUCTEMY
MPOCTPAHCTBEHHO-BP EMEHHOTO KOHTMHYyMa C DSHTPONMEH 3TO KBAHTOBOE
COCTOSIHUE C JajbHEMIIEeH ero JEKOTepeHIUEed U BBIPOXKJICHUEM Y OOJBbHOTO
MOTOMY, YTO BO BP €MSI-110/I0OHBIX KOOPAUHATAX HE MOKET HAXO0 IUTCS J1BA TOUHO
MOJJOOHBIX AHAJIOTMYHBIX 00 bEeKTa (KaK YaCTHBIM CTy4ail 3TOro: Teopema o 3arp ere
KJ1oHUp oBaHus nHpopMammn). Ho EMenbsiH He MOYKET TOCTaBUTh CBOE COCTOSTHUE
(BOTHOBOM TakeT, JU00 CyMMYy /CymepIo3uliii0/ BOJHOBBIX ITAKETOB) Kak
«4JacTuily» HemocpenacTBeHHo. Kak M3BeCTHO M3 KBAaHTOBOW MEXaHHWKH, JIFO0OE
KBAHTOBOE€ M3MEpPEHUE, BBIMOJIHEHHOEC EMenbssHOM HajJ €ero «4acTHUIEi»
(cocrostHuEM), HEMHUHYEMO pPa3pyIIUT KBAHTOBOE COCTOSIHHE O€3 IOJTyYeHUs
MOJTHOM WHGOpMAIMK, HEOOXOIUMOW MAaTpUIlE KOHTHHYyMa ISl BOCCO3aHHS
HCXOJTHOTO COCTOSIHUA: « EMeNbsiH - 001bHOM renaTUToM «C» — B OJTHOM U3 CBOHMX
BUPTYaJIbHBIX MPOCTpaHCTB. TO €CcTh B UTOre — ATO M3MEHEHHE HM3HAYaIbHOU

JUCTIO3UIIUU MAKP 0-COCTOSIHUMN: «p €alibHbli EMenbsH ¢ renatutoM «C» — «1» — Ha



puc. 1, «rony0Ob Oe3 rernatura Ha IEUEHU «2» — Ha puUC. 1, «ronyOb O6€3 renatura
Ha BoJie «3» — Ha puc. 1 W «IpPOCTPAHCTBEHHO-BPEMEHHON KOHTHHYYM C
BUP Ty AJIbHBIM KJIACTEP OM «310pOBbIii EMENbsiH» (W11 KJIACTEp OM «BUPTYaJIbHbI I
3n0poBbiii Emenbsany). Ha aucno3uiivio COCTOSHMM: «peanabHbId U 30D OBBI
Emenbsan «1» —Ha puc. 1, «rony0s ¢ renatutoM «Cy» yiep KMBaeMblii Ha 00J1aCTH
neueHn EMenbsaHa «2» —Ha puc. 2, «yJIeTeBIIui roryos — 0e3 rematura «C» «3» —
HA pHUC. 3 U «BHUPTyaldbHbIH OosbHOW TematuroM «C» Ewmenssin» — B
BEP OSITHOCTHOM KJIACTEP € TP OCTPAHCTBEHHO-BPEMEHHOTO KOHTUHYYMa. EMenbsaH
P OU3BOJUT M3MEpEHHE, 3HasS O TOM, YTO roryOb He OoyieH, a OOJIEH OH caM.
Brinmyckass BTOpoOro roayo0si OH «cooOIIaer» IpOoCTPaHCTBEHHO-BPEMEHHOMY
KOHTUHYYMY B KJIaCCMUYE€CKOM BHJE HUHPOPMALHUI0O O TOM, UTO TOJIyOb
(BBIMYIIICHHBIN HAa BOJTIO) — Oe3 renaTturta. Toraa mo BceM mapamerpam rmp 0 TOKOJia
nocliie TMoJiydeHuss cooOuieHust ot EMenbsiHa, IpoOCTpaHCTBEHHO-BP EMEHHOM
KOHTUHYYM (QUKCUpYyeT 3Ty HH(popmanuio (TO ecTb MPOU3BOJIUT H3MEPEHUE
COCTOSTHUS BBIMYLIIEHHOTO roty0s1). M oH nelicTBUTENBHO — 310pOB. Toraa BTopoi
roiay0p (M3HAYAIBHO YJAEp KUBaeMbIi B oOjacTu reuyeHn EMenbsiHa, a Temepb
CUISIIMI B KIETKE) — [0 YCIOBUSAM NPOTOKOJA KBAHTOBOM TeNENOpTaLUU
(3aIyTaHHOCTU COCTOSIHUM 2 U 3 — T.e. roiiy0eld Mexay coOoil) JOKEH ObITh
oosien renaturoM «C». Torga mo ycnoBHUSAM KBaHTOBOTO IpOTOKoJa EMenbsaH
310poB. I MBI B UTOr€ MMEEM COCTOSIHUA: «pEalbHbIH 310pOBbII Emenbsainy,
«T0J1yOb 00JIbHOM renaTuToM «C)» — CUIAIINN B KIETKE», «3J0POBBINA rojiy0nh Ha
BOJIE» U «BUPTYaJIbHBIN KJIACTEP MPOCTPAHCTBEHHO-BPEMEHHOI'0 KOHTUHYyMa —
«EMenbsn 6osbHOM rematutoM «Cx»». Ilomydaercs 3epkajibHOE OTOOp aKCHHE
«BBEPXY-BHHU3Y»: BHH3Y — «3J0POBBIN EMenbsaH u 6071bHOM roay0Ob»; BBEPXY —
«6ompHOM EMenbsH m 300poBBIH TONyOB». Ilpu 3TOM cocTosiHMS «OOJBHOMU
Emenbsu» u «00abpHOM roty0b» «yMUPatoT» (BbIP 0KAAIOTCS ) U3 HAOII0jaeMOM
(bu3nYeCcKOii p eaTbHOCTH U IIEP EBOASTCS B BUP TYaJIbHBIC P OCTPAHCTBA MATP UIIbI

BEP OSITHOCTEM.



Jlns  mepemadum  KBAHTOBOTO  COCTOSIHMSIT — HEOOXOJMMO — HCIHOJIb30BAaTh
BcrioMoratenbHyro JI1P — mapy mep emytaHHBIX 9acTuil 2 (To1y0b, yaepKUBACMBIIA
Ha oOnactu nedenu EmenbsiHa) u 3 (royryOb, BBITyCKaeMblld Ha BOJIIO) /Inpum. —
9MO MAax Haszviéaemvle «NOHAMbIe» 207YOU, M. e. napa 20ayoei Yucmou JUHUU,
camey u camka, ysice npurocusuiue nomomcmeo. Yacruma 2 (ronyOb Ha MIEYCHU)
Bpyuaercs EMenbsaHy B Bue royry0si, MOJI0KEHHOT O U yAep )KUBAEMOTO HEKOTOP 0€
BpeMs B 00JIaCTH €ro IMe4eHH, a JacTuiia 3 (roiayOb, BBIITYCKaeMbI Ha BOJIIO)
OTIp aBIsieTCs (MOChUIAETCS ) B MH(POP MAITMOHHOE T0JIE€ KOHTHHYY Ma — OTKP BITY O
cucremy ¢ sHTponuen. [Tycts nep enmytanHas napayactuii 2 ¥ 3, pacnpeaenéHaas
Mex1y EMenbsHOM 1 ITp OCTpaHCTBEHHO -BPEMEHHBIM KOHTHHY YMOM, HAXO JUTCS B

COCTOAHHUMU:

)= L0 )12} GEY

BaxHoe CBOMCTBO 3TOr0 MEPEMyTaHHOIO COCTOSIHHS COCTOMT B TOM, YTO Kak
TOJIBKO U3MEPEHUE OJHOM U3 YACTHIL P OEKTUPYET €€ OIp ENETEHHOE COCTOSIHUE,
KOTOPOE MOKET OBITh 000 HOPMHUPOBAHHOW JMHEWHOU CymepHo3uIuei

COCTOSTHHI |O> u ‘l}, Apyras 4acThla JOJ’KHA OKa3aTbCsl B OPTOTOHAJIBHOM

cocrostHuu. Crienuduueckoe (pazoBO€ COOTHOIICHHUE MEXKIY JIBYMs YJ€HAMU B
npaBoi yactu (1.1) (3mech pa3zHOCTh (pa3 paBHA P, UTO MPOSBISIETCA B 3HAKE
"MHHYC'") IOAp a3yMEBAET, UTO YTBEP KACHUE 00 OP TOTOHATILHOCTH HE 3aBUCHUT OT

0a3uca, BBIOpaHHOTO JJ151 OJISIPU3AIMOHHO TO U3MEPEHHUSI.

Takum 06pasom, y EMenbsaHa HaxonuTcsi KBaHTOBas cucrema — yactuua | (meueHn
¢ renatutoM «C») B HAYaJIbHOM COCTOSIHUH, COCTOSIHUE O KOTOPOH OH X 0YeT
1ep €1aTh B KOHTUHYYM. EMENIbSH M KOHTHHY YM UMEIOT TAKKE IO OJTHOU YaCTHUIIE
Y3 BCIIOMOTATENBHOM apbl YaCcTHIl 2 U 3. 3aTeM, KOHTUHYYM, SIBISISICh OTKD BITOU
CUCTEMOM, pa3pyLIaeT KOre€pEeHTHOCTh, T. €. BBIIIOJHIET COBMECTHOE U3MED EHUE
cocTosiHMs beia Haj HaYaabHOM YacTUIlel 1 ¥ UMeroleiicsl y Hero yactulei 3 us3

BCIIOMOTATENIbHON Maphl, MPOCTO (PUKCUPYSI UX HAXOXKIACHHE B €ro MaTp HIlax



BEPOSATHOCTEH M IJIOTHOCTEH, T. €. OCYIIECTBISCT (PU3UUYECKYIO PETUCTPAIUIO
yacTull. Pe3ynbTaTroM M3MepeHHus SBISIETCS NP OEKTUPOBaHHWE OOEHUX YacCTHIl B
nepenyTaHHoe cocrosiHue. [lox  u3MmepeHueM  O€MIOBCKUX — COCTOSIHUM
NOApPa3yMeBaeTcsd HE CTOJBKO aKT (PM3MUECKOW pPErucTpaluy 4acTUll, CKOJIbKO
HEeKasl ornepauusi, B pe3yjibTaTe KOTOPOW MpUrOTaBIMBAETCS IEpemyTaHHOE

COCTOSIHME JIBYX YaCTHII, T.€. OJTHO U3 YETBIP €X cocTosiHUM berna:

¥}, = 75000, + 1, ).) 12)

<
~~—
N

I

(0,8, - [9/0),) 13)
F).= 750010+ 1.) 14)

F),= 75(000),- 1) w5)

napbl, KOTOpas y e Oblia y Hero B €ro MHOroo0pasuu U3HayaibHO — 110 Y CJIO BUIO
3a/laud U TMPOTOKOoJIa caMHM (PakToM (PU3MUECKOM perucTpaliu; 3Ta 4acTUlla
TENepb UMEET B TOUHOCTH TAKOE K€ COCTOSIHUE, KaK ¥ 'y Ha4YaJbHOW YaCTUIIBI, T.€.
B KOHTHHyyME€ €cTh Tenepb (MOSBWICA) He3aBUCUMbIA OT EwmenbsiHa
HH()OPMAITMOHHBIN KJIAacTep ¢ BUPTYaJIbHOM MEUEHBIO BUP TYaTbHOTO EMenbsna,
KoTopas nopaxena renatutoMm «C». U B 3TtoT MoMmeHT y Emenbsina ecth — «He
nevyeHb, nop axkeHHas rematutom «C»y», a 31opoBasneyeHs. Yactuna 2 (ronyos,
yIepKUBaeMblii B 00y1acTu medeHu EmenbsiHa) HaXOAUTCS B AKBU-(PUHATIBHOM
COoCTOsIHUU. B ciyuae KBaHTOBOW TelleopTalu KyOuTa, EMenbsH BBIMOJHIET
P OCKIIMOHHOE U3MEPEHUE B YETHIPE OP TOTOHAJIBHBIX COCTOSIHUAX (O€II0BCKUE
COCTOSIHUS), KOTOpbI€ 00pa3yrT mnoJiHbli 0a3zuc. CooOlieHne KOHTUHYYMY
pe3ynbTaTa u3Mmep eHust EMenbsna, T.€. 1Ba OuTa Kilaccuyeckoi HHPOp MaIiu, 1aéT
€My BO3MOHOCTb BOCCO3/aTh HAYAJIbHBIN KyOUT. X 0TS Iep BOHAYAIHHO Ya CTUIIBI

1 (meuens Emenbsina, mop axxenHnas renatutoM «C») 1 2 (roayOs, yAepKUBaeMblii B



obnactu mneyeHu EmenbsHa) HE SBISIOTCA IEpENyTaHHBIMU, UX COBMECTHOE
(351€KTp OTMHAMUYECKH, B TOM YHCJIE ONTHYECKH — KUP aJIbHOE? ) COCTOSTHUE MOJKET
BcerJa OBbITh MPEJCTABICHO B HJIEE CYNEPIO3UIMU YETHIPEX MaKCHUMaJbHO
nepenytanueix cocrossauii bemna (1.2) — (1.5), HMOCKOJIBKY 3TH COCTOSIHHMS

00pa3yIoT MOJHBIM OP TOHOP MHUP OBaHHBIN 0azuc. OOIIee COCTOSTHNE YaCTHIIhI 3

3aIIUCBhIBACTCA B BUJC:

Vi = v} v), = LB 2 20 P Y) € |o>+b|1>3)+% w6
E

P72 ), @0, 010.) ) (eI, oD

Teneps EMenbsiH BBITIOTHAET U3MEp EHUE OCTIITOBCKUX COCTOSIHUM dacTtull 1 u 2,
T.€. NPOCKTUPYET NBE HAXOMSIIMECS y HEro 4YacTUIlbl B OJHO M3 YETHIPEX
cocrosgHui bemia. B pe3ynbTate 3TOr0 M3MepeHUsl OKa3bIBAETCS, YTO YaCTHUIIA
KOHTUHYyyMa OyJer oOHapy)keHa B COCTOSIHUM, KOTOPO€ B TOYHOCTHU

COOTBETCTBYET HA4YaJIbHOMY COCTOsIHMIO. Hampumep, eciu U3MepeHHOe

EmennsinoM cocTosiHue beina coBmagaer ¢ ‘F' >12 , TO YacTuIla 3, HaXo s 111ascs B

KOHTHHYYMe, HaXO/IuTCs B cocTosnuu al|l), + b|0),. Beg, uto momxen crenats

EmenessH — 310 «npounpopmuposamv» (npocto (GakToM (pu3HUECKOM
peructpamuu  Habopa COCTOSIHMA U TNpeoOpa3oBaHU, aBTOMATHYCCKH
P OUCXOJSAIINX B MOJICTUPYEMOW HAMH CHCTEME) TP OCTP aHCTBEHHO-BP EMEHHOM
KOHTHHYYM 4Yepe3 KIAacCHYSCKU KaHal CBs3U (8 6ude pasHooOpa3HbIX
INEKMPOMACHUMHBIX NOJEU, USTYUaAeMblX OUO0ObEKMAMU U ABIAIOUUXCSL, 8 CBOI0
ouepedb, HADOPOM KACKAOa 3aNYMAHHbLX - 8 MOM YUCLe COCMOSAHULL) O PE3YJIbTaTe
ero, TaK CKa3aTh, W3MEPEHHUSI, a KOHTHHYYM JIOJDKEH BBITIOJHHUTH
COOTBETCTBYIOIIIEE yHUTaApHOE MpeoOpa3zoBaHWe HajJ yacturer 3 (romybem,
BBINTYIIICHHBIM Ha BOJIFO), YTOOBI IMOJYYWUTh HAaYaJIbHOE COCTOSHHUE YaCTHIBI |
(meuenb Emenbsina, mop akenHas renatutoM «Cy» ). UTo Bo BHEITHEH OKp yrKaromiei
cCpene, COCTaBJAIONICH TEKYIIUHA MPOCTPAHCTBEHHO-BPEMEHHOW MOJYC
KOHTHHYYMa, U pealn3yeTcs B aBTOKOJIEOATETbHOM P &KUME. DTHM 3aBep IIaeTCs

p 0TOKOJ. OOpa3zyemcsi BUpmyaivbhvlil Kiacmep 8 npoCmpaHCm8eHHO -8p eMEeHHOM



KOHMUHYYMe, UHDOPMAYUOHHO HANOJIHEHHbIN «BUPMYATbHLIMU KEAHMOBbIMU
¢dpazamuy,  cemMaHmuuecku — SKEUBANEHMHbLIMU  KIUHUYECKOU  Kapmune,

7’lOpa()fC€HHOL7 eenamumom « C» neuenu Emenvsna.

Bo Bpems npoueaypbl TeaenopTaluyd 3Ha4eHusT a, b 0CTaroTCsl HEM3BECTHBIMH.

N3 cBoux wusmepeHur cocrosiHui benma EMenbsH He MOJIy4aer HUKAKOU
uH(GOPMaIUU O TENENOP TAPYEMOM cOCTOsIHUU. To ecmb cucmema 1, 2, 3 6 amom
MOMEHM NOJHOCMbIO He demepmuHuposana. To ecmv, kmo OoeH cenamumom
«C», He uzsecmuo. U 6onen nu 6006we? ENUHCTBEHHOE, YTO TOCTUTAETCA TMPH
U3MepeHusl OEIOBCKUX COCTOSIHUK— 3TO Meperada KBaHTOBOTO cocTosiHUS. Bo
BpeMs 3TUX u3MepeHuid yactuua |1 (nmedyenb EmenbsiHa, mopakeHHasi rernaTuToM
«C») Tepsier cBO€ HadaJbHOE KBAHTOBOE COCTOSIHUE (M3JIEUMBAETCA), T.K. OHA
nepenyThiBaeTca ¢ yactuuen 2 (roay0eMm, yaepKUBAaeMbIM B 00JIACTH MEYEHU
EmenbsiHa), KOTOPBIN 3aTEM BBIBOJIUTCS U3 CHCTEMBI (ToJ1yOb ymupaer). [loaTomy

COCTOSIHUE |Y>1 paspymaercs EmenbsiHOM mpu TenenopTanuu (4TO U SBISETCS

HAayaJioM TMpoIecca PEKOHBAJIECUEHIIMN), YTO YJIOBIETBOPSET TpEOOBaAHUIO
TEOP EMBI O 3aIp €Te KIIOHUp OBaHus. boiee TOro, HayaIbHOE COCTOSIHUE YaCTHIIBI |
(meueH» Emenbsina, mop axeHHasi TeaTUTOM ) MOKET U HE UICHTU(DUITUP OBATHCS B
JAHHBIHK MOMEHT  TO YCIOBHUSIM KIACCUYECKUX TMPOTOKOJIOB KBAHTOBOM
TEJICTIOP TAITUH. ITO U ABISACTCS 00bEKTUBU3UP YIOMUM (GAKTOPOM KOPPEKTHOCTH
JTAaHHOTO BEpajbHOTO JKCIEpUMEHTA, JaHHOU MeTa-Mojienu. JlaHHOe cocTosiHue
KBAaHTOBO — MEXAHWYECKU TMOJHOCThIO HEOMpEAeNIeHHO, B TO BpeMs, KOrja
OPOUCXOAUT U3MepeHue coctosiHus benna. Omo cnyuaii, koeoa uwacmuya 1
ABNAEMC YACMbIO UCKYCCMBEHHO NPUSOMOBIEHHOU, NepenymanHol napsvl u
nOIMOMY cama no cebe 8 MOMEHmM NPULOMOGIEHUS He UMeem ONpeoeeéHHbIX
0emepMUHUPOBAHHLIX CBOUCMS, A HAYUHAEm CYWecmeosams moJbKO Kax
8EPOSMHOCIb  NPOMUBONOJIONCHLIX COCMOAHUL  (CYNepno3uyus B803MOIHCHBIX
cocmosAHutl). Imo npueooum K oomeHy nepenymuléanuem. M 3amem pedykyueu
coCmosAHUll (nocie UCNOJIHEHUsT OAHHO20 NPOMOKOJIA) 8 UCKOMOe COCHMOsIHUE

«300posasineyels». B polecce p earn3aiyy mp 0TOKOJIA HE TP OUCX O AUT MO TEP 5



MH($OPMalLUK B CBSA3U C JEKOTep EHIIUEN TP M B3AUMOAECHCTBUY C BHEIIHEHN Cp €0
NOTOMY, 4YTO Takas CIIOKHAas CHUCTeMa KakK OWOJOTUYECKHH OOBEeKT,
CYLIECTBYIOIIUNA B paMKaxX CUJIBHO HEPABHOBECHBIX COCTOSIHMA M HETWHEWHBIX
NP OIECCOB, B COYETAHHU C JOCTATOYHO CIOKHBIMH CHUCTEMaMH, HaJeJ eHHBIMU
oOpaTHBIMU  CBSI3SIMH, COJIEPIKUT TOJCHCTEMBI, KOTOpPBHIC HEMPECTaHHO
bnykrynpyror. Horna otnenpHass GIyKTyalys Wid KOMOWMHAIIAS (PIIYKTyaImii
MOXET cTaTh (B pE3yJIbTaTe IOJOXHUTEIbHON OOpaTHOW CBS3M) HACTOJIBKO
CUJIbHOM, YTO CyIIECTBOBAaBIAs MNPEXKIE OpTraHU3allvs HE BbIJAEPKUBAECT U
paszpymaerci. B 3TOoT mnepenoMHblii MOMeHT (B Touke OudypKaium)
NP MHIUIHAIBHO HEBO3MOXKHO TMpe[cKa3aTh, B KAaKOM HamlpaBlIeHUU Oymer
NPOUCXOIUTh JalibHEWIllee pa3BUTHE: CTAHET JIM COCTOSIHUE CHUCTEMBI
Xa0THUYECKUM WIIM OHA Iep U IeT Ha HOBBIH, Oosee auddep eHIup OBaHHbIHN 1 60Jiee
BBICOKHI yPOBEHb YMOPsOoUYeHHOCTH. Kackaj «IEeMmHbIX peakiui» B paMKax
MHO’KECTBEHHOTO B3aMMOJICHCTBUS OTPOMHOTO KOJUYECTBA MHKPOYACTHII, UX
Nep ey ThIBAaHUSI, ©CTECTBEHHOTO OOpa30BaHUS KOTEPEHTHBIX COCTOS HHH,
JEKOTEPEHIIUSI W TPOYHe TMpoIecchl (GaKTuieckn OeckoHeuHbl. [loaTomy

0e3B03BpaTHas NOTep 1 KBAHTOBOW MHPOPMAIIUK HE BO3MOKHA.

Uepes «11enouKy» B3auMOJIEUCTBUM « UCUE3HY BILIash» MH(DOpMaIIHs HE UCUe3aeT, a
P OSIBIISIETCS U XP aHUTCS B BUJIE (DOP MUPOBAHUS BTOPUYHBIX TTOCIIETOBATE hHBIX
KJIACTEP OB IEp €My TAHHBIX YACTUI] M UX KackagoB. OHH, B CBOIO OU€pE/b, BBIX O A5
U3 CUCTeMbl («HCUe3asi» ) Ip ¥ B3aUMOJICHCTBUH C BHEIIHEH CP CIOMH, P OSBISIOTCS
B IIEMOYKAaX IMOCTOSIHHO BO30OHOBIISIONIMXCS COCTOSHHMM TIep eIy TaHHBIX
KJIacTePOB, DJKBHUBAJICHTHBIX W TIOJOOHBIX YK€ BBIBEACHHBIM M3 CHCTEMBI
(«ucue3HyBIIMM»), TaK KaK MbI OINECPUPYEM B MPOTOKOJE CHUCTEMaMHU
CaMOOPTAaHMU3YIOIIUMUCSA. MBI JIHIIL 3aa€M BEKTOP ABMXKCHUS W Pa3BUTHUSA
CUCTEMBbI, a OpTaHU3YETCs OHa B ce0€ cama TOor/1a, KOr/a 3aJlaHHbI i HAMU BEKTOP
JIBUKEHUS TP OCLUPYETCI Ha BCE BEKTOP Bl COCTOSIHUS CUCTEMBI, BbI3bIBasl KACKA]]
3aJlaHHBIX BEKTOPOM JBMKEHHS mpeoOpaszoBanHuid. [losTomy mHpOpManus He

TEp SIETCSI TP U TENENOP TAIMU COCTOSIHUMI, TP U UICLIOJTHEHUH HAIIIErO MP OTOKOJIA.



[IpenmoxkeH cmoco® TenemopTalud COCTOSTHUM, OCHOBAaHHBIM Ha TIPSIMOM
UCTIOJIb30BaHUN OMOJIOTHIECKUX 00BEKTOB, 0€3 pa3HOOOpa3HBIX TEXHUYCCKUX H
Ovonnyeckux yxumpenuid [3 — 6]. IIpsmoe ucnosab30oBaHHME OMOIOTHYECKUX
O0OBEKTOB TIPEJCTABISICTCSA HEU3MEPHUMO OOJiee JCIICBBIM W TMPOCTHIM B
ucnojaHeHnu [4]. 1o u mo3BosseT paboTaTh ¢ TEACHOP TAIEeH MaKP 0COCTOSTHHH,
KaK HU CTpaHHO, 0e3 WH(POPMAIMOHHBIX TMOTEPh M BIUSHUSA JIEKOTEp CHIHH
BHEIITHEH CP e/bI. X 0TS CITOCO0 ¢ UCIOIb30BaHNEM MO0 0MM (KUIKHX KP HCTAJIJIOB)
u Obu1 paccmorper Hamu panee [9, 10]. Xors u He MeHee 3(D(DEKTUBHBIM |

BOCIIP ON3BO AUMBIM.

Mexanu3mMbl KBAaHTOBOUM TeJEMOPTAIlMK, B Cly4yae TENENopTaIldd COCTOSHHUI
MaKp00OBEKTOB, B CUJTy 00pa30BaHUs MEJIOT0 Kackaja 3alyTaHHBIX COCTOSTHUH,
ropasJao MEHEE MOJBEPIKEHBI JEKOTepEHIMU MPU B3aAUMOJCUCTBUHU C BHEIIHEU
Cpenoil, B OTIMYHE OT OTPAHUYCHHOTO COCTaBa KyOWTOB TMPHU BBHITIOJTHECHHUH
HEKOTOPBIX KJIACCHUYECKUX MPOTOKOI0B [8]. B 3TOM oTinmyme 6GM0OOBEKTOB OT
HCKYyCCTBEHHO CO3JIaHHBIX KBAHTOBBIX KyOWTOB. YeloBek IMOKa HE CO3Jaal
COBEPIIIEHCTBA, MOJOOHOTO0 OMOOOBEKTAM B MX MOKA HE JOCTATOYHO U3Yy4YEHHBIX
UHPOPMALMOHHBIX B3aumMOJeHCcTBUAX [4]. B 3TOM cMBICH mpHpOI0moa00us
NP E/ICTaBICHHBIX HAMU TEXHOJOTUN, KOTOPbIE MOTYT OBITh MCHOJIB30BAHBI JIJIS
pelieHrs] KOMOMHHUP OBAaHHBIX, YHHKAJIbHBIX [5, 9] U HEKOTOPBIX CIEIHATIBHBIX
3amau [9 — 23]. Hanmpumep: Ha OOJBIIOM pacCTOSHHU CYIIECTBYeT 00bekT "A",
KOTOP OMY HY>KHO ITep efaTh HEKOTOpoe (JIrodoe - huzndeckoe, GU3noa0rudecKoe,
ncuxo(U3noI0rnIecKkoe, OMOXUMUYIECKOe) COCTOSTHHE OT 00BhekTa "B", 3apanee
3anmyTaHHoro ¢ oo6bekroM "C" um "A". W Takoe cOCTOSIHME C BBICOKOU
BEPOSITHOCTHIO OyJieT TenenopTupoBaHo 00bekty "A". IIpu 3TOM: MBI TIOTEp sIEM
00BbekT "B" (TeM uiiu uHBIM 00pa30M OH Oy JI€T BBIBEJICH U3 CUCTEMBI - P a3pYyIlIeH
TaK UJIX UHAYE 10 COCTOSIHUS C BEICOKOM SHTP OTIHEH ); KOTE€p CHTHBIE COCTOSIHUS HE
OyayT paspylleHbl NpU Tepenadye Ha OOJIbIIIME PacCTOSHUS, KaK B cilydae
KJIIACCUYECKUX IPOTOKOJIOB KBAHTOBOW TEJIEHOPTAUUU COCTOSIHUA MUKpPO-
00bekTOB.  I[lpuroToBieHMe  3amyTaHHBIX  COCTOSIHUH  MakpOOOBEKTOB

NpCcACTaBIIACTCA JOCTATOYHO IIPOCTBIM - HYKHO JIMIIB, yTOOBI BCE OOBEKTHI



np exJie "3aenmwIkeh " 1o CrelnaIbHOM KOMOUHUP OBaHHOM cxeme [1 — 7,9 — 23].
[Ipu stom "A", "B", "C" naxke He OyyT MOJ03p€BATh O TOM, YTO P OUCXOJIUT
(mp on3orwio, Oy AeT Ip OUCXONTH). JlokazaTh (pakT BMEIIATEILCTBA U3BHE Oy IeT
HEBO3MOJKHO Ha 0a3e TeX TEXHOJIOTUM U CP €JICTB, KOTOP bI€ UMEIOTCSI B HACTO ST EE

Bp €M B P ACTIOPSHKEHUHU HAYYHO — TEXHOJIOTMYECKON MAIIUHBI.

br11o 1P CAJIOKCHO, SKCIICP MMCHTAJIbHO U TCOP CTUYCCKU ITPOBCPCHO CICAYHOIICC

OBPUCTUYCCKOC YPp aBHCHHC MaKpOCKOHI/IIIGCKOﬁ 3allyTaHHOCTH [24, 25]
' S 242 2
S, =c[>s(vt* —x* )V,
X

rae S, - MpOU3BOJCTBO SHTP ONMHU HA YACTHILY B TP OOHOM Mp o11ecce (1ETEKTOP €);

é - INTIOTHOCTD ITOJIHOT O ITP OM3BOJACTBA SHTP OITMU B UCTOYHHKAX (I/IHTGFp all 6ep CTCA

10 00bEMY HCTOUHHUKOB); V - CKOPOCTh pacipocTpanenus; o ~i'/m’e’ - ceuenne

TpaH3aKuuu (MOPSAAKAa CEUYCHHS aToMa, CTPEMHTCS K HYJII0 B KJIACCHYECKOM
npezene); Me - Macca dJIEKTPOHA; € - dJeMeHTapHbIN 3ap . [enpta — QyHKIUSA
MOKAa3bIBACT, YTO TPAH3AKINI UMEET MECTO C CHMMETP MYHBIM 3ara3bIBAaHHEM U
onepexenneM. CKopocTh pacnpocTpaHeHuss s audgdy3noHHOTO 0OMeHa
3aIyTHIBAHUEM MOJKET OBbITh OueHb Maja. COOTBETCTBEHHO, 3ala3ibIBaHUC U

OIICP CXKCHUC MOT'YT OBITh OYCHb BEITHUKH.

AHanu3 3ToM mpoOJieMbl TOKAa3bIBAET, YTO B3aMMOJICUCTBHUS MHUKPOOOBEKTA C
OKpyKEHHEM, HEOOpaTUMO pPa3pyIIAIolleM KBAaHTOBOE COCTOSIHHUE, MPUBOIAT K
KOJIJIATICY BOJTHOBBIX (DY HKIIUH, &, CIIEIOBATEILHO, M K Pa3pYIIEHUIO KOTEPEHTHOTO
KBAaHTOBOTO MOBeACHUS. DTOT 3 deKT ObLI Ha3BaH “yCHIICHHEM , TIP €BP allatOIIHM
CYNEpPTO3UILIUI0 COCTOSIHUA MHUKP OCKOMTMYECKON CHCTEMBI B CYIEPIIO3HUIIUIO

COCTOSTHUM MaKp OCKOMUYECKOUN CUCTEMBI.

MexaHu3M yCWICHHS COCTOMT B 00pa30BaHWW 3alyTaHHOTO COCTOSHHS,
BKJTFOUAIONIETO MAaKpOCKOMMYECKOE KOJHMYECTBO TMOJICHCTEM (WM CTeneHen
CBOOObI). DTO O3HAYAET, YTO MPHU “yCHUIECHUW TMPOUCXOJUT B3aUMOJICHUCTBHE

KBAaHTOBOUW CHCTEMbI (HaXOJMSIIEHCS B COCTOSIHUM CYIEPIO3UIUHU) C APYTUMU



crucTeMaMH (WM CTETICHSIMH CBOOOJIbI), BBI3BIBAIOIEE 3aMMy ThIBaHHE (KBAHTOBYIO
KOppeJslusa) ¢ HUMU. 3aT€M M HMCXOJIHAsl CUCTEMa, U YK€ 3allyTaHHbIE C HEH
CUCTEMbl B CBOIO OUY€pEb B3aMMOJICHCTBYIOT C €lle OOJbIIUM KOJUYECTBOM
CUCTEM, BOBJICKAs X B 3aITyTAHHOE COCTOSIHUE. Tak Mp OMCXOJUT JI0 TEX MOP, ITOKa
He o0pa3yercsl 3alyTaHHOE COCTOSIHHE, BKIIIOUYAIOIIEEe OT'POMHOE YHUCIO CUCTEM,
WId, 1O KpaWHeW Mepe, OrPOMHOE YHCIO CTerneHeld cBoOoabl. Ecnm Takue
MPOIECCHl  OXBAaTBIBAIOT JOCTATOYHOE KOJHMYECTBO CTEMEeHeH CBOOOJBI, TO
pPE3YNBTUPYIOLIEE COCTOSIHUE  HENb3s  HUHTEPIPETUPOBATH HMHAYE  KakK
CYIEP NO3ULIAI0 MAKP OCKOMMYECKHA PA3JTUYUMBIX COCTOSIHUM MAKpP OCKOMMYECKOU

CUCTCMBI.

Ecimu ywncno cucreMm, y4acTBYIOIIMX BO B3aWMOJICHCTBHH, MaKpOCKOIIHYECKH
BEJIMKO, TO TaKMM 0OOpa3oM BO3HHUKACT 3aIlyThIBAaHHWE CHUCTEMBl «EMenbsH» ¢
MaKp OCKOITMYECKOU CHCTEMOU «roiayom (JTnbo — MHBIC OMOJIOTHICCKUE 0OBEKTHI
WIN CHENHATbHBIE OWOJOTHYECKHE CpPEeIbl C «KBAHTOBBIMH TOUYKAMEY»)», U
oOpaszyercst Cymepro3ulus ABYX Pa3IUYHBIX COCTOSTHUM MaKpOCKO TUYECKOM

CHUCTCMBI.

CocrostHust, BXOASIIME B CYNEP MO3ULHUIO, ''MAKPOCKOITMYECKHU Pa3JIMYUMBbI'" B TOM
CMbICIIE, YTO OrPOMHOE YHCIO CTeleHe CBOOOABI B HUX OIUCHIBAIOTCA

P a3 IMYHBIMHA BOJTHOBBIMU (DyHKIUAME. TakuM 00pa3zom, BO3HUKAET CyTIep MO3UIINT

MaKp OCKOITMYCCKH P A3JIMYUMBbIX CO CTOSTHUM Maxp OoCKO MMUYSCKOM CUCTEMBI.

N Tora MOXKHO c/1e71aTh BBIBO/I, UTO CYTIEP MO3UIMU JOIKHBI CYIIIECTBOBATD J1a XK €
JIJISL CKOJIb YTOJHO OOJIBIITUX CHCTEM (MMEIOIIUX CKOJIb YTOJHO MHOTO CTEICHEH

CBOOO/IBI).

EcrecTBeHHO BO3HHUKAET BOIIpOC O TOM, MOJKHO JIM CO314aBaTb H Ha6HI-OI[aTI>

CYIICP ITO3UIHNHU P A3JIMINMBIX CO CTOSIHUM MaKp OCKOIMMYCCKUX CUCTCM.

I/ICXOIL}I N3 BBIMICHU3JTO0KCHHOTI'O, MOKHO CACIIATh BBIBOJ 0 BO3MOXHOCTHU CO3 JaHUA
MCKAY ABYMA MAKPOCKOIIMYCCKUMU CHUCTCMaMH MaKCUMaJIbHOM 3aIIyTaHHOCTH

P U COOJIFOICHUY CIIEAY IOIIHUX Y CIIOBUIA:



1. EcauaTu cucreMsbl npcaACTaBJICHBI HaCTUITAMH CO CIIMHOM 1/2 B CHHTJICTHOM

coctostHuu? A 3T0 Bech HaOOp (pep MHUOHOB M 00P a30BAHHBIX U3 HUX KBa3U4aCTHIL

B HEJIMHEMHOM OMOJIOTMYECKOM OOBEKTE.

2. Ecau »tH cHCTEMBI MpCACTAaBJIICHBI TOXICCTBCHHBIMU I‘IaCTI/ILIaMI/I? A 910
OMOJIOrHYeCcKHe OOBEKTHl C SKBHBAJICHTHBIM H, KOHCYHO XK€, TOXIACCTBCHHBIM

Ha0OpOM ¥ 0ObEMOM HaCTHII.

3. JlnHamMuKa 3TUX CHUCTEM HE JIOJDKHA pa3pyliaTh CBA3b CIHHA M CTAaTHCTUKU?
Cratuctuka cBsi3u teopemsl [laynu, cratuctuka bo3e-DiiHiTeliHa, paBHO KaK U
®epmu-/lupaka, He OyJeT HapylaTbCs MO TOM MPHUYMHE, YTO HET HUYETO
sbdekTrBHEE M HAAEKHEE [JI YCTOMUYMBOCTH KPOME YK€ MpOU3BEICHHBIX
TP UP OJIOM ECTECTBEHHBIX JOJITOBPEMEHHBIX X AHWIIUIIL] 3AITyTAHHBIX COCTOSTHUM B
JKUBBIX CHUCTEMax OMOJIOTHYECKUX OOBEKTOB, a HE B KAKUX-TUOO HMCKYCCTBEHHO
CO3JJaHHBIX YesIOBeKOM. CO3/1aH1e TAKUX HUCKYCCTBEHHBIX OOBEKTOB UEJI OBEKOM B

Onkaiiniee Bp eMs He [P €CTaBIISETCs P €aJIbHbIM.
JlaHHasi cTaThs HATMCAHA U OTP €IAKTUPOBAHA HA OCHOBE Iy OJinKarumu [26].

HexoToppii MaTeMaTU4ECKHW amnmapaTr ONMCBIBAEMBIX BbIIIE MPOLECCOB HA

CETOIHSITHUHN AEHb B HCOOXOTUMOM U JOCTATOYHOM (hopMe ITp eaCcTaBICH B [27].
W cropus uccinenoBaHuii o TeMe paccMaTpuBaiach HaMu paHee B [28].

Ponp BbICHIEH HEPBHOW AEATEIBHOCTH OIlEpaTopa C y4aCTUEM MOJIEKYJISAP HbIX
MEXaHU3MOB M MPOILIECCOB B MCIOJHEHUH MTPOTOKOJIa KBAHTOBOU TEJIENOP TallUU

paccmotpenaBs [74— 80].
BbIBOBI:

ITo cyTH, B JaHHOM p aboTe moAp a3yMeBaeTcsl HeKUii HHPOPMAIIUOHHBIM OOMEH B
ouoreocdepe MIaHEThl, TUMOTE3bI, MPOTOKOJBI M CXEMBI peaanu3allii JaHHBIX
MEXaHU3MOB, OCHOBAHHbBIX Ha HOBBIX (pu3nueckux np unnunax aeicreust (HOII) [1
— 80], u 3axkaHYMBast BO3MOXKHOCTSIMHU TP KM EHEHHSI TP UPOIOTIOA00HBIX ITP OTIECCOB

C HCIOJB30BAHMEM MHHMMYMa TEXHUYECKHX CPeICTB [26], ucxoAs Juulb U3



OJHOTO — 3aJIAaHHOTO MOJIEIbI0 — B3aUMOJCHCTBUS OUOJIOTUYECKUX OOBEKTOB.
[IpakTuyeckoe NMPUMEHEHHE OIMCHIBAEMBIX MEXAHHU3MOB aBTOPHI XOTENU Obl
BUJIETh B paMKax pelIeHUs MEIUKO-O0UOJOTUYECKUX MPOOIeM — B TOM YHCIIE U B
nep BYI0 04 ep e/1b JIJIs1 p €aOMIUTAIIMK U BO3MOKHOU P EKOHBAJIECIICHITUU OO0JTbHBIX
pa3HbIX HO30J0THYEeCKHX (OopM. ABTOPBI — B CBOUX MPEKHUX paboTax 1o
U3YUCHHUIO TEJIETIOP TAllUM KBAHTOBOM MH(POP MAIIMH MEXKIY MaKp OCKOMUYECKUMU
oO0bekTamMu W cuctemamu [17 — 61], paccMaTpuBaiand TaKkKe M MEXaHU3MBI
TAKOBOTO B3aMMOJICUCTBUSI Ha ypPOBHE MPHUPOIHBIX OnoreoneHo3oB [17 —19] u
HEKOTOPBIE BOMPOCHI MCCIEIOBAaHUS MPOLECCOB, OCHOBAHHBIX HAa HOBBIX
busnueckux npuHIUNax aeucteus [50 — 61]. HemokanpHas >xe mpupoja
(GyHKIIMOHUP OBAaHUSI, OIMOCPENOBAHHASI HEPBHBIMU MPOIIECCAMM, OIMKMCAHA Ha
P UMEP € CITOKHBIX MHCTUHKTOB NITHUIL [ /5]. A B siBHOM nip up 0/10110100HO U hopme
nokaszaHa B [26] IMEHHO Tak, KaK 3TO U MOTJIO Obl IPOUCXOUTh €CTECTBEHHBIM
nyTeM TMpPHU B3aUMOJCHCTBUU OHOJTOTHUECKUX OOBEKTOB MEXIy €000l W
oKpyxaromieii cpemorr [7, 8, 9, 26, 53, 65 — 68, 81], B pamkax

6I/IOF€OHCHOTI/I‘ICCKHX B3aMMOOTHOIIIEHUM B AKOCUCTEMAX .

B Hacrosimiee Bpemsi Ha nepeaHeM pyOeke MEIUIIMHCKON HayKd HaXOJSITCs, B
TOM YHCIIE U B MEPBYIO ouepenb, ucciaenoBanus B cepe IT — menunmHckux
TeXHoJIoTuil. ABTOpamu paccmatpuBatorcs [17 — 61] Bo3moxknoctu IT —
KBAaHTOBBIX TEXHOJOTHH, a TaKKe HEKOTOPbHIC MEXaHU3MBI TP HUP 0JI0TI0T00HOTO
B3aUMOJICUCTBUSL OHMOJIOTUYECKUX OOBEKTOB MPU MUHHUMYME 3JIEKTPOHHOTO

HAIIOJTHEHUS DJIEMEHTHOM 0a3bl [26, 65].

N wnHakonen, B HemajlekoM OyAyIleM KBAaHTOBBbIE KOMIIBIOTEPHI U
COOTBETCTBYIOIIHUE TEXHOJIOTUHU Oy YT CUMYJITUPOBATH (MOJACIUPOBATH ) CIIOKHBIEC
OMOJIOTUYECKHE TMPOIIECCHl HAa MHKPO- W Me30ypoBHSIX — B 4-D dopmate u
MepHOCTH, a 4-D npuHTEpHI (B TOM YHUCIE U HEJIOKaIbHbIE 4-D MpUHTEPBI) ATH
NP OIIECChl MaTEepPHATU30BBIBATh (IECTEPMUHUPOBATH) B PE3yJIbTaTe HEKOTOPOU
e HEJTMHEHHBIX KaCKa 0B JIEKOTep CHINH B KJIACCHYECKHE 00bEKTHI (TP OLIECCHI )

110 3aIaHHBIM OIICPATOPOM BEKTOPAM. KOHH@HTyaHBHBIC noaxoabl U «KHAMCKH» Ha



BO3MOYHOCTb TAKMX MEXaHU3MOB TIp ej1araimuck Hamu B [17 — 20, 28 — 30, 32, 35,

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

I[J'ISI HCITIOJIHCHUSA 3TOTO ITP OTOKOJIA HCO6XO,Z[I/IMO YUCCTb TAKIKC U P OJIb CO3HAHUA

orepaTopa Io Ap yIUM IIp OTOKOIAM U IIp UMepaM — paccMOTpeHHbIM B [74 — 80].

B 1989 rony Beintyniena kaura okcop 1ckoro np oeccopa, ujieHa amep uKaHCKo i
axanemun Hayk copa Pomxepallenpoysa «HoBeiil ym kopotisi» [77], B koTop oi
aBTOp H3JIaraer CBOM COOOpa’KeHMs MPO «KBAHTOBOE CO3HAHUE» M TEOPHIO TaK

Ha3bIBACMOI'O CHUJIBHOI'O HCKYCCTBCHHOT'O HHTCIIJICKTA, 000CHOBBIBas

HCCOCTOATCIIbHOCTD P CaJIN3allin TaKOM (bOp MBI UICKY CCTBCHHOI'O MHTCJIJICKTA.

CoBmectHo ¢ Pomkepom [Teapoy3zom — CtroapT Xamepodd [76] cozman B 1994
rony «Helip okoMmbroTep HY1O «Orch-OR» MOJIENb CO3HAHUS»
(ot anra. Orchestrated Objective Reduction — «YmopsgoueHHOE 00bEKTUBHOE
CHIDKCHHE» [KBAHTOBOM KOT'Ep €HTHOCTH |), HA OCHOBE KOTOP O ObLiTa pazpaboTaHa
«Teopursa KBaHTOBOTO HEWPOKOMIIBIOTMHIAY», IMOJy4MBIIas Ha3BaHue «Teopus
Xamepodda-Ileapoy3a». CormacHo 3ToH MOJEIW AKTUBHOCTH  MO3ra
paccMaTpuBaeTcss Kak B CYIIECTBEHHOM CTelmeHHM KBAaHTOBBIM Mpolecc,

MO AYUHSFOLIUNACSA 3aKOHOMEPHOCTSIM KBAaHTOBOU (PU3UKH.

Mboteto ®umep [79] (anrn. Matthew P. A. Fisher), ¢usuk u3 yHuBepcurera
Canra-bap6aps1 B Kanudopauu, ocie yCrnenHoro Je4eHus JeTp €CCUH B KOHIIE
1980-x 3amHTEpecoBayicsi HEUPOOMOTOTHISCKUMH MEXaHU3MaMH PabOThI
AHTUJIETIP €CCAHTOB M PAa3MBIIUISUI O BO3MOKHOCTH KBAHTOBBIX IPOIIECCOB B
rosioBHOM mo3re. B 1986 rony uccnenoBainch MeXaHHU3MBbI BIUSHHUE U30TOIMOB
JUTHS HA KPBIC U OTIUYHS B TOBEJACHUH KP bIC, TOJIYYaBIINX U30TOMBI TUTUSI-6 U
auTus-7 . Ouiep mp eAN0I0KII, UTO, TP U UIEHTUYHBIX XUMHUYECKIX CBOMCTBAX H
HEOOJIBIIOM OTIIMY MY ATOMHBIX MACC U30TOTIOB JIUTHSL, P a3HHUIIA B TIOBEICHUU KP bIC
OOBSCHSIETCS CIOMHAMU aTOMOB W BpEMEHEM JeKorepeHimu. JIutuii-6 mmeer
MEHBIIMA CHHH W, COOTBETCTBEHHO, MOXET JOJIbIIEe JUTHS-/ OCTaBaThCs
«3aIyTaHHBIMY, YTO, 10 paccykaeHusM duriepa, MOTJI0 YKa3bIBaTh Ha TO, YTO

KBAaHTOBLIC BJICHUA MOI'YT HMCTb (bYHKHI/IOHaJII)HYIO pOJIb B KOI'HUTHBHBIX


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
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

npoiieccax. B TeueHne NATUICTHUX MOUCKOB X P aHWIMIIA KBAaHTOBOW HHGOP MALIAH
B Mo3re Quiep ompeAenws Ha 3Ty poyib atoMbl (ochopa, KOTOpPHIE, MO €ro
MHEHHIO, TPU CBS3BIBAHUM C HOHAMU KaJibIlMsg MOTYT JaBaTh JIOCTaTOYHO
crabmibHbIA KyOuT. B 2015 rony Mathio u Quiiep omyO0IUKOBaJIU B KypHaJIe
«AHHaNBl (U3UKU» CTATHIO O TUIOTE3E, MOCTYJIHUP YIOUIEH, UTO SIJI€P HbIE CIIUHBI
aToMOB (hochopa MOTYT CITYKUTh YEM-TO BP 0J1¢ KyOUTOB B TOJIOBHOM MO3T€, 4TO
MOXET TO03BOJUTh MO3Ty (PYHKIIMOHMPOBATH IO MPHUHIMIY KBAaHTOBOTO
KoMIbioTepa. B crathe @umiep 3asBWI, 4TO WASHTHU(PHUIMPOBAI yHHUKAJIBHYIO
Moutekyiy (Cag(POa)s), COXpaHSIONIYIO «HEHP 0-KyOUTBD» B TEUCHUE TOCTATOYHO

JUTUTEILHOTO Bp eMenu [78 — 80].

«JInmst omMcaHUs T€X CBOWMCTB CO3HAHUS, KOTOPHIC TPYJHO IMOHATH B TE€PMHHAX
0OBIYHOM HEHP 0(PU3HOJIOTUH: P a3JIMIHE MEXKTY COCTOSTHUEM MO3Ta U CO3HAHHUEM,
CYIIECTBOBAHME BHYTPEHHETO OIbITa, — IPHUBIEKACTCS KBAHTOBAas TEOPH.
[Ipenmonaraercs, 9ToO AJIsl OTIMCAHUS CO3HAHUS CYIIECTBECHHBI SIBJICHUS KBAHTOBO I
KOT'ep EHTHOCTH, a TAK)Ke HOBOE (PU3MUECKOE SIBJICHHUE «CAMOKOJIJIAICa)» KBAaHTOBOU
BOJTHOBOW (DyHKIIMH, KOTOPBIE MOTYT HaOIIOAaThCsl B MUKPOTPYOOUYKaX CKenera
KJICTKH U JPYTHX CTPYKTypax KaxKAoTro HeWpoHa Mo3ra W OBITh CBS3aHHBIMU C
KOH(OPMAIIMOHHBIMU COCTOSIHUSIMH 3JIEMEHTOB MHKPOTpPYyOOUeK (OCIKOBBIX
ouMepoB - TyOynuHOB). Jlamee mnpenmojaraercs, 4YTO MaKpOCKOMAYEecKas
KOTepEHTHAsI CYIEPIO3HINI KBAHTOBO-KOP CIIHP OBAHHBIX KOHMOPMAIMOHHBIX
COCTOSTHUH TyOyJTMHOB HAOJIFO1aeTCs B OOIITHAP HBIX 001aCTSIX T OJIOBHOTO MO3Ta U
oOecrnieuynBaeT €IMHCTBO CO3HAHUS. DTa KOTep EHTHOCTh CAMO -ITOIICPKUBACTCS 10
TEX TOp, MOKa pa3Iudue MO MACCe-dHEPTUU MEXKIY OTACIbHBIMHU COCTOSHHUSIMHU
TyOyJIMHOB HE JOCTHTaeT KPHUTHYECKOTO IOpOra, CBS3aHHOTO C KBAHTOBOU
rpaButanueit. [lo JOCTWKEHWM STOTO MOpOTa MPOUCXOIHUT «CAMO-KOJIIAICH
CYNEepPTO3UIIMA KBAHTOBBIX COCTOSHUN TyOYJIMHOB B OJTHO MaKpOCKOJHYECKOES
COCTOSIHME.  OJTOT  «CaMO-KOJUIAmC»  KBAHTOBOTO  COCTOSTHHSI ~ MO3Ta
OTOKJECTBIISETCS C AKTOM CO3HATEIILHOTO MBIIILICHHUS. [I0CKOIBKY UCITOJTB3YETCS
MOJIE)Tb TPABHUTAIIMOHHO HHJYIMPOBAHHOW pPEAyKIWHA BOJHOBOHW (YHKIIHH, TO

Takash PEenyKIs O3Ha4aeT OJHOBPEMEHHO BBIOOP T€OMETPpUU MPOCTPaHCTBA-


https://ru.wikipedia.org/wiki/%D0%9A%D1%83%D0%B1%D0%B8%D1%82

BpCMCHHU. B cBsI3u ¢ cO3HAHKWEM 3TO B CBOIO o4ucpcab 03HA4acCT, YTO AKT OCO3HAHU A
«MOJKCT BbBI3BIBATH CaAMO-BO3MYIICHUA TI'COMCTPHH IIPOCTPpaHCTBA-BPpCMCHU

(c.467).

«B ocHOBE KBAHTOBOM TEOP MU JISKHUT 1y aJIM3M BOJTHA/4aCTHIIa HA yPOBHE aTOMOB
U UX KOMIIOHEHT. [lo Tex mop, moka KBaHTOBAsl CUCTEMa (aTOM WM CyOaTOMHBIE
YACTUIIBI) OCTACTCSI M30JUPOBAHHON OT CBOETO OKPY)KEHHUs, OHA BEAET ceOs Kak
«BOJIHA BO3MOKHOCTEW» M CYHIECTBYET KaK KOTEPEHTHAsl «CyNepHo3uius» (c
KOMIUIEKCHO3HAYHBIMH  KOY(PUIIMEHTAMH) MHOTHUX Pa3JIMYHBIX COCTOSIHUM.
CyuiecTByOT pas3Hble TOUYKA 3pPEHUS MO BOMPOCY O TOM, KaK KBAaHTOBas
CYHEpIO3ULHS  COCTOSHUM  «KOJUIANICUPYET» WIM «PEAyUUpyercs» 10
CIMHCTBEHHOTO KJIACCHYECKOro cocTosiHusg. OOmenpuHsaTas TO4YKa 3pEHUs
(Komenrarenckass WHTEpIIpETaIMs) COCTOMT B TOM, YTO KBAaHTOBOE COCTOSIHHE
peayuupyercss BCIEACTBUE KBAHTOBOM KOPPEISLIMU C BHEUIHEH CpEaoH,
U3MEp EHUS WIN CO3HATENBbHOTO HaOmtoeHus (CyObekTuBHAs penykius: SR niun
R). I'me HaxonuTcs KBaHTOBash 4YacTUIlA M KaKk OHA JIBIXKETCS BO BpeEMs
HAOJIIOZIEHUSI - 3TO «HE OIPEAENICHOY», YTO, B COOTBETCTBUM ¢ KomneHrareHckoi
WHTEP TP ETALUEH, P UBOJIUT K CIyYalHBIM U3MEPAEMbIM BeTnunHaMm. Hama touka
3p€HUS COCTOUT B TOM, YTO JJIsl paCCMOTPEHHMSI 3TOT'0 BOIPOCAa HEOOXOIMMO HOBO€
busnyeckoe siBjaeHue (00beKTHBHAS penyKius— objective reduction— ganee OR):
KOTEpEHTHbIE KBAHTOBBIE CHUCTEMbl MOTYT «CaMO-KOJUIAICUPOBATH» IO
JOCTHUKEHUU KPUTHUYECKOTO MOPOra Mo Macce-Bp EMEHH-3HEPTHH, CBA3aHHOTO C
KBAHTOBOW TrpaBUTaMEd. JpyruM CBOMCTBOM KBAHTOBBIX CHUCTEM SIBISIETCS
KBaHTOBas Hecenap abeTbHOCTh WIIU HEJIOKAJILHOCTb, U3 KOTOP OM CIIENYET, YTO BCE
OTHAK]TbI TTP OB3aUMO/IEICTBOBABILINE KBAHTOBBIEC OOBEKTHI B HEKOTOP OM CMBICIIE
P OJI0JDKAKOT OCTaBaThCs CBSI3aHHBIMU! ... ['1e M Kak B MO3Te€ MOT'YyT HA0JIIOAaThCs
KBaHTOBbIC sBJICHUSA? Ha mepBbId B3I KaXETCs, YTO TEIUIbI, BJIAXKHBIA U
ITYMHBIA MO3T SIBJISIETCSI Bpa)KIeOHOW Cpeaod sl JETUKATHBIX KBAHTOBBIX
(heHOMEHOB, JJIs1 KOTOPBIX OOBIYHO HEOOXOIUMa M3OJISIUS U XOJIOIHBINA TTOKOM
(cBep XITp OBOJTHUKH ) MJTA SHEP TeTHYECKasi HaKauKa Kp UCTAJIIOB (J1a3epbl). Tem He

MEHEE pa3JIUYHbIC aBTOPHI PacCMaTp MBAJIM MOHHBIE KaHaJIbI, camu MOHbI, [HK,



IMP CCMHAIITUYCCKUC PCHICTKH U MUKP OTP Y6OLIKI/I OUTOCKCICTOHOB KAaK 3JICMCHTHI,

OTIOCP EYIOIIHE «CTAHIAP THHIC» KBAHTOBBIC d3PdekTh» (¢.455-456)

C ToYKHM 3p €HUS aBTOPOB, MUK OTPYOOYKH CKEIETOB KJIETOK SIBJISIOTCS HanboJiee
BEPOSTHBIMA OOBEKTaMHU JJI KBAaHTOBOW KorepeHTHoctH, OR wu co3HaHus.
«neanpHble CBOMCTBA, HEOOXOIMMBIC JJISI MPOSBICHHUS KBAaHTOBBIX CBOMCTB

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

¢ (pyHKIMOHAJIbHAS 3HAUYUMOCTh (HAIPUMED, p €rYJISLMS CBsI3€l HEHP OHOB U

(GyHKUIMOHUP OBaHMSI CUHATICOB);

® [IepHUOUYECKas, KP UCTAILIONIOI00HAS CTP YKTYpa € TaJIbHUM MO P AKOM, 4)

CIIOCOOHOCTB K Bp EMEHHOU U30JIALUN OT BHEIITHETO

B3aUMOIEUCTBHA/HAOIIONCHNS
¢ (pyHKIMOHATBHAS B3AUMOCBSI3b C ABJICHUSIMU KBAHTOBOTO Y OBHS U

® CIIOCOOHOCTB K 00paboTKe MHGOP MaIHH.

MembOpansbl, O0enku memOpaHn, cunHancel, JJHK u apyrue cTpyKTypbl KIETKH
00JIaal0T HEKOTOPBIMH M3 TEPEUUCICHHBIX XapaKTEPUCTUK, HO HE BCEMH.
MukpoTpyOOUYKH K€ CKelleTa KIETKH, MO-BUAUMOMY, 00JIaJJaloT BCEMU ATHUMHU

kayectBaMm» (¢.459).

Cern caMocoOMparIuxcs OCIKOBBIX IOJIMMEPOB, T.€. CKEIET KIICTKH,
UTOCKEJIIETOH HEeHpoHa MOJaepKUBaeT ero (Gopmy, CHHANTUYECKUE CBSI3U U
BBINIOJIHAECT  Apyrue  BaxHble  (yHKIuU. OCHOBHBIMH  KOMIIOHEHTaMU
LUTOCKENIETOHA SABJISIFOTCS MUKP OTPYOOUKH: MMy CThIE LIUIMHIP MUECKUE TIOJIUMEPbI,
COCTOSILIIME M3 OTIEIbHBIX O€nKoB, TyOynumHOB. Kaxxawiii TyOynauH siBisiercs
HNOJIIPHBIM ~ AUMEPOM, JurnojeM. MukpoTpyOouku o00JanaloT MObe3o- U
dep p 0ANIeKTPUUECKUMU CBOMCTBaMU. MUKp OTpYyOOUKH COSTUHEHBI IPYT C IPYTOM
Y MHBIMU CTP YKTYpPaMHU KJIETKH CIICIUATU3UP OBAHHBIMHU O€JTKaAMU, 3TH COSITUHEHHUSI

00pa3yroT p €IIETOYHBIC CETH CKEJIeTa KIIETKH.



H€KOT0p bIC UCCIICAOBAHUA ITOKA3bIBAIOT, UTO (I)YHKLII/IOHI/Ip OBAaHUCEC CKECJICTA KIIC€C TKH
MOKET OBITh CymEeCTBCHHO [JId KOIHMTUBHBIX IIPOLCCCOB: HMCCICIOBAHHA
BHU3YAJIBHOTO BOCIPWATHUA KOIICK, KPBIC, IaMATH U O6y‘laeMOCTI/I OBITIIAT,

IMp OOCCChI O6y‘-I€HI/I$I U 3alIOMHMHAaHUM B THIIITOKAMIIC MJICKOITUTAIOIITHUX .

Kak muTockeneToH MOXKET mepenaBaTh M oOpabaThiBaTh HMH(POPMAIHIO, T.€.
y4acTBOBaTh B 00pabO0TKEe MO3TOM BHEIIIHUX UMITYJIbCOB, P €IIECTBY IOIIEH aKTy
oco3HaHus? TyOyuH MOKET HAXOTUTHCSI B HECKOJIbKUX KOH(DOP MAIMOHHBIX, T.€.
FEOMETPUYECKH Pa3IUYHbIX, COCTOAHMsX. I[Ipenmomnaraercs, 4To AMHAMUKA
naTTep HOB KOH(popMaluii TyOyJIMHOB B MUKpP OTPYOOUKaxX OTBEYAET 3a MP OLIE€CCHI
nep exavu, 0opaboTku U Xp aHeHHsI THGOP MaIuu. bb110 TIp €17105K€HO0 HECKOTBKO
MOJIeNel Tiepeayr CUrHalioB U 00pa0oTku MHGOPMAIUU B MUKPOTPyOOUYKaxX U

JIp YTUX KOMIIOHEHTaX IIUTOCKEIETOHA. ABTOPHI paCCMAaTPUBAIOT MUKP OTPYOOUKHU

KaK «KJICTOYHbBINA aBTOMATY.

O6paboTke MHPOpMAIMM B MHUKPOTPYOOUKaX IOCBSIIEH OTIEIbHBIA IYHKT
CTaThH, B KOTOPOM TPUBEICHBI PE3YIbTaThl KOMIIBIOTEPHOTO MOJEIHUP OBAHUS
KOH(OPMAIMOHHBIX Mepexoa0B TyOynuHoB. [locneanue paccMaTpUBaInuch Kak
«KJICTOYHBIC aBTOMATBI», T.C. CIOKHBIE CTPYKTYPBI, COCTOSIIIIUE U3 KOHEYHOTO

qurciia 1Ip OCTBIX 9JICMCHTOB, CO CIICAYOIINMHA CBOMCTBaMM:

B I[aHHBII‘/JI MOMCHT BpPCMCHH K&)KJIBII‘/JI JJICMCHT HaxXxOoJHUTCi1 B OAHOM H3

KOHEYHOT0 YKCIa COCTOSIHUM (ABYX JIJIsI P OCTOTHI);
® 3THU BJIEMEHTHI 00Pa3yIoT CTP YKTYPY ¢ (PMKCUP OBAHHOM reOMETp UEH;
® Ka)XKIbIM AJIEMEHT B3aUMOJEHUCTBYET TOJIBKO C COCETHUMU;

¢ YHHBCP CAaJIbHBIC «9aChbI» o0ecreunBaroT KOTCPCHTHOCTD IICP €XOA0B TAK, HTO

Ka)K,Z[BIf/'I QJICMCHT MOJKCT ICPCXOAUTh B HOBOC COCTOAHHUC IIPH KAXKIAOM

«THKAaHHHU 9aCOB),



¢ JIpaBHJIa MNCpcxoga MJId USMCHCHHUA COCTOAHUS 3aBUCAT OT «HACTOALICTO»

COCTOAHMA KaKJAO0TI'0 9JICMCHTA U €T'0 OKP YIKCHUA

® B 3aBUCHUMOCTH OT Ha4aJbHbIX yCIOBUH (HAYAJIbHBIX MATTEPHOB) NP OCTHIE
npaBuWia IepexoJa MNPUBOAAT K CIOKHBIM JUHAMHUYECKAM MATTEpHaM,

CITOCOOHBIM BBIIIOJIHSTH BEIYMCIICHUSA.

®on HelimanH 10Ka3ai, 4TO KIETOYHBIE aBTOMATHI MOTYT (DYHKITHOHHPOBATh KaK
MaluHbl ThIOpHUHra, T.€. KaK BBIYHMCIUTEIbHBIE YCTPOMCTBA, AHAJIOTHUYHbBIC

KOMIIBIOTEp aM.

B kadecTtBe «4acoB», 3aJalOlIMX PHUTM KOH(OPMALMOHHBIX MEPEXOJ0B B
MUKpOTpyOOUYKax-aBTOMaTax, ObUI HCHOJIb30BAH MEXaHU3M BO30YKICHUS
®penuxa, a 37EKTP OCTATUYECKUE CUITBI B3aUMOJIEHCTBUS JUMOJIEH, KaK «IIp aBUJia

nep €X0/1a» U3 0JHOTO KOH(POPMAIIMOHHOTO COCTOSTHUS B IP yTOE.

VY kaxpaoro TyOysinHa uMmeercst 0ompiias ruapooOHas 00aacTb — HEMOJISIP HBIN
MEIIIOK TPy aMHHOKHUCIIOT, KOTOPbI€ B3aUMOJEHCTBYIOT TIOCP €ICTBOM CHJI BaH
nep Baanbca. Jlokanmuzaius snekTpoHa B THAP 0poOHOM MenTke TyOyTuHa CBsI3aHa
¢ KOH(OPMAIMOHBIM TIEPEX0JA0M B numMepe TyOynuHa. Hamomuum, yto ob1ias
Ip €ATI0OChUIKA MOJIETIU COCTOUT B TOM, YTO IPOTOMEHTAJIbHOCTBIO 00J1a1al0T BCE
SIBJIGHUS] U, B YACTHOCTH, 3JIEKTPOH, MPHUYEM COTJIACHO pa3BUBAEMbIM aBTOpPaMHU

npCcACTaBICHUAM IIPp OTOMCHTAJIbHOCTD CBO6OI[H01"O QJICKTPOHA IIPOABIIACTCS B

MOMCHT €r'0 JIOKaJIU3alllH, ITp CBpalllCHHA U3 BOJIHEBI B HaCTULLY .

Jlaypeat HoGenesckoit mpemuu ['epOepT Openux, BHECHINN OOJIBITON BKIAl B
ITOHUMAaHHUE CBEP XITP OBOJIMMOCTH, TAK)KE TP €/1CKa3aJI CYIIeCTBOBAHNE KBAHTOBOM
KOTEpEHTHOCTH B KieTkax. @Dpenux Mpeanosiokwi, 4YTO MPH  YCIOBUHU
DHEPTETHYECKON HAaKaYKW MHOYKECTBO JIMITOJICH OCITKOB, HAXOISIINXCS B 00 IIeM
AIICKTPOMArHMTHOM TIOJie (HampuMmep, OCeNKH B TOJISIPpHU30BaHHON MeMOpaHe,
AJIEMEHTHI B 3JICKTP €THOM IOJIUMEPE, TT0J00HOM MUKPOTPYOOUKaM ), TTOIBEPIK CHBI
KOT'ep EHTHBIM KOH(POPMAIIMOHHBIM BO30 YK AeHUSIM. Dp eIMX O CTYTUPOBaJ, YTO

OMoXHMMHYECKasi M TeIIoBas SHCpIHA MOCTYIIACT OT BHEIITHEU CpcAabl.



KoonepaTuBHble, OpraHU30BaHHBIE NPOLECCHl, NPUBOAAIINE K KOTE€pPEHTHBIM
BO30YyXJEeHUsAM, coriacHo @Ppenuxy, BO3HUKAIOT B CBS3M CO CTPYKTYpHOM
KOI€pEHTHOCThbIO TUAPO(OOHBIX aumoJied B o0uieM rpaauentre nois. «B
KBaHTOBOM (PM3HKE TAKHE KOTE€p EHTHBIE COCTOSIHUS ObLIN Ha3BaHbI KOHJIEHCATaMU

boze-DitnmTeitna. Mapimaut mp eAmo1 0L, YTO OHU 00ECTIeYMBAaIOT KBAHTOBBIE

KOT'€p EHTHBIE COCTOSIHUS, I101/1EP )KUBAIOIIUE €TUHCTBO CO3HAHUS (C.464).

Pe3ynbpTaThl KOMIBIOTEPHOTO MOJICTUPOBAHUS TOKA3bIBAIOT, YTO IMATTEPHBI
MUKp OTpYyOOUYEK-aBTOMATOB MOTYT 0O€CleYruBaTh TNEPEHOC, 00pabOTKy W
3aroMUHaHue WHpopMammu. B To ke camMoe BpeMs OTMEUYaercs, 4YTO
«paccMaTpuBasi TOJHKO KIIACCHUECKHE BEITUCIICHUS U JTOKAIbHBIC B3aUMOICHCTBUS
COCeICH, BP ST JTM MOYKHO C TIOMOIIIBIO MUK OTpYO04YeK-aBTOMATOB HAWTH 10 TXOJIBI
K CIIOKHBIM KadecTBaM CO3HAHHWSA, B OTHOIICHWHM OIMCAHUS KOTOPHIX Ha

KBaHTOBYO TEOP IO BO3JIararoTcs Haaexkap» (c.465).

[Ipeanonaraercs, «4Tto Tpel- W MOJACO3HATENbHass 00paboTka HHQOPMalUU
COOTBETCTBYET KBAaHTOBOW KOTEPEHTHOW CYMNEpPIIO3UIIUU, KOTOpask MOXKET
OCYIIECTBJISITh «KBAHTOBBIC BBIYMCIEHUS». Psii aBTOPOB TP EAMOT0XKUIN, YTO
KBAaHTOBAass KOTEPEHTHOCTh MOXET BBITIOJHATH HECKOJBKO BBIYHUCICHUN
OJHOBPEMEHHO, TapajlJIe)IbHO, B COOTBETCTBMA C KBAHTOBOW JIMHEHMHOU
CYMEepTO3UIIUEH: COCTOSHHE CYTEPMO3UINN «KOJIJIATICUPYET» B KOHKPETHBIN
pe3yibTaT BbIUMCIeHUs» (c.466). «KBaHTOBasi cCynepno3uius, KoTopas
pEAYIMPYETCS 3a CUET BHEIIHEro OKpYy>KeHus wiu HabmoaeHust (SR wim R), He
o0Jy1aJlaeT CBOMCTBOM HEBBIUMCIMUMOCTH U TTOATOMY HE MOJXOJUT JJIsi CO3HAHUS.
KpynHomaciitabHasi KBaHTOBasi KOTEPEHTHOCTh, HAOIIOMAIONMIASCT MEXIY
TyOyJIMHaMU MOTJ1a ObI BBITIOJIHATH KBAHTOBBIC BEIYMCIIEHUS B TP €/1CO3HATEN bHBIX
W TI0JICO3HATENBHBIX Mpoleccax» (c.467). Ilpeamonaraercs Takxke, «4TO «HE-
CO3HATEIbHBIC» ABTOHOMHBIC TMPOIIECCHl COOTBECTBYIOT KJIACCHUECKUM, He-
KBaHTOBBIM BBIYMCIICHUSM B MUKPOTPYyOOUKax KOH(POPMAIMOHHBIX aBTOMATaXx.
Takxum 00pa3oM, 00beKTHBHAS p eayKIus win gajee — OR-Tiep X0 0T KBAaHTOBOH,

P EICO3HATENIFHON 00pa0dOoTKH MHPOPMAIIMA K KIACCHYECKOM, HE OCO3HAHHOM



00paboTKke MOXKET ObITh TECHO CBA3aH C caMUM co3HaHueM. Ho 4To ke Takoe
cosnanne? CormacHo mnpuHimnaM OR, kaxmoe W3 KBAaHTOBBIX COCTOSHUMH,
HAXOJISIUXCA B CyNEpPHO3UIMH, 00JamaeT CBOed COOCTBEHHOW TeoMeTpuei
pocTpaHcTBa-BpeMenu. Koria p azinuune Mex1y STUMU COCTOSTHUSIMHU IP UBEIIET K
JOCTAaTOYHO  OOJIBIIIOMY  OTJIMYUIO  COOTBETCTBYIOIIMX MM  TE€OMETp Ui
P OCTPAHCTBA-BPEMEHHU, TO CUCTEMA JOJKHA OCYILECTBUTH BHIOOP M paCMacThCs
(peayuupoBaThCsl WM KOJJIANCUPOBATh) JO €IMHCTBEHHOTO COCTOSIHUA...
[lepexogHo€ COCTOSIHME CYNEPIO3ULIMUA MaJI0 Pa3IuYyaloNIUXCcsi T€OMETp Ui
TP OCTPAHCTBA-BPEMEHH CYIIECTBYET /10 T€X MOP, TOKA HE TP OUCXOJUT KBAHTOBO -
KJIacCUYecKasi PEAyKIus U BBIOOp OJHOTO M3 HUX. TakuMm oOpa3oM, cCO3HaAHHE
MOJKET BBI3bIBATh CAMOBO3MYIIEHUS TEOMETPUU TP OCTPAHCTBa-BpeMeHmn» (¢.467).
[TomuepkHeMm eiie pas3, 4YTO pas3jIUYHbIC KBAHTOBBIE COCTOSIHMSI, BXOJISIIUE B

CyTep MO3HUILIUIO, — 3TO KOH(GOP MAIMOHHBIE COCTOSIHUS Ty OYJIMHOB MUKPOTPY OO YEK.

Kpurepuii ocymectBienuss OR: «rpaBUTallMOHHAsT JHEPTUS KBAHTOBOM
CyIEpHO3UILIMA MACC, CMEMIEHNE KOTOPBIX 34 JIAHHOE BP €MS IOCTATOYHO CHUIIBHO
BO3MYIIAe€T TPOCTPAHCTBO-BpeMsi Tak, 4to mpoumcxoautr OR, Oeperca wus

«mpuHIMNa HeomnpeaenenHoctu»: E=h / T, rune h - 310 mocrosinas Ilnanka,

nenenHasi Ha 2 T, a T - Bpemsi korep eHTHOCT» (€.468). Bpemsi korep enTHOCTH T

OIICHUBACTCS, WCXOAsA U3 JIaHHBIX OKCIIEPUMEHTAJbHOW TICUXOJIOTUH TIO
U3MEPEHUI0 BpEMEHH IMPOTEKAHUSA TPEA-CO3HATEIBHBIX IPOIECCOB: OBLIO
oOHapyXeHo, YTO OHO cocraBmser okoio 0.5 cek. OmneHka >SHepPTrUH
KOH(OPMAIIMOHHOTO Iepex0jia OJHOT0 TyOyJIWHA JIaeT BO3MOXKHOCTH OIICHHUTH
KOJIMYECTBO TYOYJIHMHOB, KOTOPBIC JIOJDKHBI OBITh BOBJICYCHBI B KOT'EPCHTHBIC
KOH(OpMaAIMOHHBIE TIEPEXOABl JJIs TOTO, YTOOBI CyMMapHas JHEpPTHs Oblia
nocratouyHa s OR: mopsiaka 10° TyOynunoB. O1ieHKa MpoBOAMIACH B paMKax
HCIOTOHOBCKOW TEOPHUM TITOTECHHUS, pPacCMaTpUBAIOCh TPHU  Pa3dUYHBIX

Ip e/IcTaBICHUs Ty OyJIMHA:

e Kak JBe cepbl, P €ACTABIISIONINE IBA MOHOMEpPa OSITKOBOTO IUMED a;



® KaK COBOKYIIHOCTb aTOMOB yTIJIEpOa,

® KAaK COBOKYNHOCTb HYKJIOHOB, T.€. HSUTPOHOB M NPOTOHOB, BXOJAIIUX B

AJIpa aTOMOB YTJIEPOAA.

JInst pa3BUBaeMoO aBTOpaMu MOJAEIY CO3HAHUS CYILIECTBEHEH BOIIPOC O TOM, «KakK
KBaHTOBasi KOTEPEHTHOCTb B MHKPOTPYOOUYKax MOXKET OBITh W30JIMPOBaHa OT
KBAHTOBOM KOP peJIsILIUM C BHEITHEN cpenoii?» « Ha nmep Bblii B3TJIsi 4 KaKeTcs, 4TO
BHYTpEHHHE O0JIAaCTH KJIETOK INIOXO TOAXOASAT JJIsI KBAHTOBBIX A EKTOB.
TermoBol «rym» BHYTPHUKIETOYHOW BOJBI MOXET IIP UBOJIHWTH K HAPYIICHHUIO
KorepeHTHoro cocrossHuss U SR wmnu R-kommancam» (c.473). OOGcyxmaercs
HECKOJIbKO (DaKTOP OB, KOTOPHIE MOTYT 00ECIIEUUTh U30JISIIUI0 MUKP OTPY 00U EeK U
MOJ/IeP JKaTh KBAHTOBYIO KOI'€P EHTHOCTh: «II1y0a» yIopsI0YeHHO M BO Il BOKP YT
MUKpPOTPYOOUYEK, a TKXKE H30JISIUS BHYTPH HX IIOJIOTO SApa, JKpaHHUPOBKa

T'CICBbIMHU NUTOIINIA3MUYCCKUMMU CIIOSIMU.

CrenyromuM CyIIECTBEHHBIM 3JIEMEHTOM MOJENHU SIBISIOTCS aCCOLMUP OBAHHbIE
O€NIKM, KOTOpPbIE COEOUHSAIOT MHUKPOTPYOOUKHM MEXAy co00H U JIpyrumu
CTPYKTypaMu KIETKH. OTH O€JIKH MOTrYyT CIYXHUTb «IPOBOJHUKAMUN
BO3HUKHOBEHHUSI KBAHTOBOM KOPPEIISIIUU MEXIY COCTOSHUEM MUKPOTPYyOOUYEK U
«IIYMHOM» CIIy4aWHOM BHELIHEW CPEION U COOTBETCTBEHHO K «CTaHAAp THOMY»
KoJutarcy BoiaHoBoU GyHKIuu (R wim SR), KOTOP bl HE IMEET OTHOIIECHUS K aKTY
oco3HaHusd. B cBsI3M ¢ 3TUM mpeamosiaraercsi, 4TO STH OENKH COEIUHEHBI K
«KaXKJTO¥ MUKP OTPYOOUYKH B TAKMX MECTaX, KOTOp bIe (110 Kp aiiHel Mep € Bp EMEHHO)
HE aKTHBHbI B OTHOLIEHHMM KBAHTOBO KOPPEIUPOBAHHBIX KOH(POPMALMOHHBIX
u3MeHeHui» (c.477). DTH TOYKH CBSI3M MHKPOTpyOOuek Mexmy co0oil u c
JpYTUMH CTP YKTYPaMH KIETKH PaccMaTPUBAIOTCS «KaK d3PPEKTUBHBIE «Y3IIbI» 15
X KBAaHTOBBIX OCHWUISALMHA, KOTOPbIE BMECTE C TFEHETMUYECKHMMH W JIpyTHUMH
Moau(pUKAIUsIMU  TyOyJIMHOB «OPKECTPYIOT» KBAHTOBYID KOI€pEHTHOCTb
MUKpOTpyOouek u nocieaytomnryo OR. Ilostomy cneunduueckas 00beKTUBHAS
penyxmmst (OR), mp oucxojsias B MUKp OTpyOOUKax M CBsI3aHHAS C 0CO3HAHUEM,

0003HavaeTCs KOPKECTPOBAHHOM 00bEeKTUBHOM p enykimein» (Orch OR)» (Tam xe).



Ha ocHOBe 3KcriepUMEHTAIbHBIX JaHHBIX O KOJWYECTBE TyOYyJIHWHOB B OJHOM
Heiipone (107) maercs olleHKa MUHUMAJIBHOTO KOJIMYECTBA HEHPOHOB, KOTOPOE
HeoOxoumo aiist ocyuiectBienust Orch OR: nmopsinka 100 velip onoB. « HepBHas
cucremMa Takux opraHuzMoB kak HemaToaa C. Elegans coep )KuUT HECKOJIBKO CO TEH
HEUPOHOB. @DYHKIMOHAJIbHBIE TPYNIbl HEUPOHOB, 3aJCHUCTBOBAHHBIE B
KOTHUTUBHBIX MP OIIECCAX YETTOBEKA, MP €MOI0KUTEILHO coiepxaT okoJyio 10000

HEHP OHOB, KOTOPBIC MOTYT OBITH IIHP OKO P aCIPE/IEICHBI IO MO3TY» (€.475).

Taxum 06p2130M, pa3BuBacMasa aBTOpaMHU MOICIb COACPIKUT CICAYIOUINC

KOMITIOHCHTHI.

e MakpOCKONIMYECKOE KBAHTOBOE COCTOSIHUE KOTE€PEHTHOW CyNepIO3ULMU
MOXET CYILLECTBOBAaTh MEXAY TyOyJMHamMu MUKpPOTPpyOOYeK B OOIBIINX

o0JracTsax Mo3ra.

e DTO KBAHTOBOE COCTOSIHME MOXET MOJJEp KUBAThCA 0€3 3HAUUTENbHOMU
KBaHTOBOM KOP PEIMPOBAHHOCTH C OKP y>)KEHHUEM B TEUEHHUE OIPEAeIEHHOTO

nepuoja Bpemenu (10 S00 mcek).

o KoomnepaTuBHbIE B3aUMOJECHCTBUA MEXKIY COCEOHUMHU TyOyJIMHaAMU B
MHKP OTPYyOOUYKaxX MOTYT 00padareiBaTh HHGOPMAITHIO 110 100HO KIIETOYHBIM
aBToMatam. [Ipeanaraercs CymecTBOBaHHE JBYX THIIOB BRIYMCIUTEIbHBIX

P OLIECCOB B MUKP OTPYOOUKaX:

® KJIACCUYECKOE BBIUMCIIEHUE: KOH(Op MalIMOHHBIE naTTep Hbl
pacIpoOCTpaHSIOTCd MO  IIUTOCKEIETOHY, OCYLIECTBIISIA  PEryJISLHUIO

AKTUBHOCTM CHHANCOB U Jpyrue (yHKIMM HEUpoOHOB. OTa Moja

KOppenupyeT ¢ 0ecco3HATENbHOW U aBTOHOMHOM aKTUBHOCTSIMU;

® KBAaHTOBBIC BBIYUCIICHMS: KBAaHTOBas KOTEPEHTHOCTh Ha OOJIBIIUX
Maciitabax peanu3yercss MeXIay TyOyJInHAMU U UTPAET POJb KBAHTOBOTO
KOMIIBIOTEPA, B KOTOPOM MHOXECTBO «BBIYHCICHHID IPOUCXOJUT

OJHOBPEMEHHO, MapaJuIeIbHO, B COOTBETCTBUU C KBAHTOBOW JIMHEMHOU



cyneprno3unuein» (c.476) KBaHTOBbIE BBIYMCICHUS OTOXKIIECTBISIIOTCSA C

npe- ¥ MoJICO3HATENIbHON 00paboTKOM HH(pOPMAIUH.

3. [Ipu KBaHTOBBIX BHIYUCICHHUSIX U3MEHEHHSI KOH(GOP MALUN JUMeEpa P UBO AT K
JBUKEHUIO MAacCChl, CIEN0BATEIbHO K HM3MEHEHUIO TI'€OMETPUM TP OCTPAHCTBA-
BpEeMeHH KOHGOPMAIMOHHOTO cocTosiHusA. OrieHnBaeTcss BpeMeHHas mkana T u
BBIUMCIISIETCA ~ KOJHMYECTBO  HAXOMSIIUXCSI B COCTOSHUM  KOTEpEHTHOU
CYNepmHo3ulud TyOyJWHOB, KOTOPOE€ HEOOXOJAMMO ISl caMO-KoJjarca
00beKkTUBHOM opkecTpoBaHHOU penykiuu: Orch OR. Ilockoibky KBaHTOBBIE
BBIYUCIICHUS OTOXKECTBIISIIOTCS C TP €/1-CO3HATENbHOM 00paboTKOM nHbOpMaI Uy,
s T=500Mcek moygaercs rpyoas orieHka - 10° TyOyanHOB, HEOO X OTUMBIX JIJIS

Orch OR.

4. Accouuup OBaHHBIE C MUKP OTpYOOUKaMu O€TKH, COETMHEHHbIE C HEKOTOP bIMU
TyOyJIMHAMU MHKP OTPYOOU€EK, MO-BUIUMOMY, SIBIISIFOTCSI OJTHOW M3 BO3MOXHBIX
OPUYUH BO3HUKHOBEHHUSI KBAHTOBOM KOpPPEIALMH COCTOSHUM TyOYyJIMHOB C
«IILYMHOW» ci1y4aiiHOM BHelIHel cp oM. O0 yCloBUsIX U30JSLUN ITUX OEIKOB U

TP YTUX MEXaHU3MAaX U30JISILIUN COCTOSIHUS MUKP OTPYOOUEK yTTOMUHAJIOCH BHBIIIIE.

5. Orch OR - mpomecc ocymecTBiseT BBIOOP MHOXKECTBA HOBBIX
KOH(OPMALIMOHHBIX COCTOSIHUM TyOyJIMHOB B MHUKpPOTPYyOOYKax, KOTOpBIE
00ecreuyrBarOT BBIIOJTHEHUE Pa3IUYHBIX (YHKIUH HEHPOHOB W BIUSAIOT HA

CUHANITUYECKUE CBSA3U U QYHKIUU JIP yTUX KJIETOUHBIX CTP YKTYP.

6. IlocrostHCTBO M ri100ajbHOE €IWHCTBO CO3HAHHUSA BHIMTCS KaK CBOMCTBO

Kp yITHOMAacIITaOHOM KBAHTOBOM KOT€PEHTHOCTH, OXBAThIBAIOIIEH OOJIBIIYIO YaCTh

MO3ra.

Bapwuamuu B Orch OR, 00ycioBieHHbIE p a3IMYHBIMU Bp EMEHAMU KOT€P EHTHOCTH
U KOJUYECTBOM KOTI€pEHTHBIX TyOYJHMHOB, MOTYT COYETAaThbCi B CO3HATEIbHOMU
MbIC/IH. OUeHb NHTEHCHUBHBIE, BHE3AITHBIE BHEIIHNUE UMITYJIbCHI MOTYT IIP UB O JUTh
K BO3HUKHOBEHHMIO KBAHTOBOM KOI'€pEHTHOCTH TyOyJIMHOB ObicTpee, yem 3a 500

mcek, modtomy Orch OR Oynmer mnpoucxoauts Obictpee. CurHamasl ¢



HU3KOMUHTEHCUBHOCTBIO ~ MPHUBOASIT K  0Oojiee  MEIJIEHHOMY  Pa3BUTHIO
korepentHoctd U Orch OR mpoucxoaut no3zxe. Mruosennas Orch OR moxer
«CBSI3aTh» pa3JIMUHbIE CYNEPHO3ULUUHU TyOYJIMHOB, KOTOpPBIE Pa3BUJIUCh W3
IIPOCTPAHCTBEHHO PAa3JMYHbIX pPAaCHpPEEICHUA M Ha pa3HbIX BpEMEHAax, - B
MTHOBEHHOE€ CO3HaTelbHOe «Tenepb». Kackaasr Orch OR npencraBistor coboit

XOP OIIIO U3BECTHBIMN «ITOTOK CO3HAHUSI»» (C.478).

[IpencraBienre 00 0OBEKTUBHOM pEayKIMU BOJTHOBOU (QYHKIMH OBLIIO pPa3BUTO

P.ITenpoyzoms [81].
Pabora BbITIOJIHEHA [TO paHee Oy 0JIMKOBAaHHBIM MaTep najiiam [26].
Pe3yabraThl.

MpI nipoBOAMIN anpoOanuio (B 1aOOpaTOPHBIX YCIOBHUIX U B MOPSAIKE JIMIHOM
VHUIMATUBBI) HA BEChbMa OTPAHMYCHHOM KOJHMYECTBE OOJBHBIX PacCEeTHHBIM
CKJIEp 030M — B IIJIaHE BO3/ICICTBUS HA COITYy TCTBYIOLIME OCHOBHOMY 3200JI€BAaHUIO
npoOyeMbl ¢ HOpMalibHOU (u3nonorueid. Hanpumep: 6onbHas «C» ¢ mepBou
rPYNNoON MHBAJIUIAHOCTH II0 PACCEIHHOMY CKJIepo3y. B pe3ynbprate cepie4yHO-
COCYIMCTOM HEOCTATOYHOCTH BO3HHUKIIM OTEKU BEP XHUX U HIYKHUX KOHEYHO CTEN
C MOCJIEYIOUIMM pa3BUTHEM aCLIUTHOTO IKCCy1aTa B OpromHoi noioctu. Ilocue
IIPOBEAEHUS OMMCAHHOTO HWXKE MPOTOKOJA KIMHUYECKHE CHMIITOMBI UCUE3JIM HA
BTOpOM neHb. OMUH U3 mapbl rojiyOel, y4acTBYIOIIUX B JKCIIEp UMEHTE, YMEp

yepe3 IBa JTHA.
BriBoabl.

K coxanenuro, craTUCTUKA HAIIUX UCCIEAOBaHUM mpeHeopexxumo majia. Ho mbl
HaJieeMcsl HA MHOTOYHMCIIEHHBIE P aKTUUECKUE Bep MPUKALIMU HALIIETo TP 0TOKOJa,
IIPUBEAECHHOTO B JAaHHOM  MOJENHM, HaAeeMCcsi  4YTO  MHOTOKpPAaTHO

BOCIHPOMU3BCACHHOI'O HAIIKMMHA KOJIJICTAMKU B HCAJICKOM 6yz[ymeM.
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