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Abstract: Heterogeneous CBIK data (chemical, bio-, informational and cognitive meanings) are considered.
CBIK terms have 4 interpretations: chemical, biological, informational, cognitive. By the end of the self-purification
reactions of water in rivers and lakes in East Kazakhstan region, the architecture of the CBIK data (variables,
parameters and their shares) calculated at time point No. 20 was obtained. Table 3 shows 4 columns of variables,
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XBUK-TEXHOJIOI'UA - «3AITYCK BY Y IHIEI'O»

Annomayusn: Paccmompenvt pasnopoonvie XBUK-0annvie (Xumuro-, 6uo-, UHhopmayuorHvle U KOZHUMUBHbIE
cmoienu). XBUK-mepmunvt  umeiom 4 unmepnpemayuu: Xumuuexkds, OUONO2UYECKAs, UHMOPMAYUOHHAS,
KocHumueHas. K momenmy oxkonuanus peakyuii camoouuwyenusi 600wl pek, ozep BKO nonyuena apxumexmypa
XBUK-0anubix (nepemeHHbIX, napamempos u uxooiell) eviuuciexvie 8 momenm epemenu Ne20. B Tabauye 3
npugedenvl 4 cmonbya NEpeMeHHbIX, NaApamempos, ux 0onel, cMulciu, codepxcawas 4*¥5=20 cmabunrbHvix
«BLIYUCTIEHHBIX 8eTUYUHY, UHDOpMayuouHO npucywux 20 munam y-peaxyuti, 3asucauux om 20 npupawjenuti 4-x z-
peazenmos.

Knrouegwie cnoea. XbUK-mexnonozus, Apxumexmypa XbHUK-0annwix.

Be)lelme Ka4CCTBCHHO HOBBIMH, YJAy4dli€HHbIMU
«HaHoTexHOIIOTMY [AlOT MIAHC BBIXOAA W3 XapaKTEpUCTHKAMU JUI1 CaMBIX Pa3HBIX OTpacied
pecypcHoro koiutanca. OHU IpeoNararT pelcHUe IIPOMBIIIJICHHOCTH, KAYECTBEHHO HOBbIE CILIABBI JJIS
JByX Ppa3sHBIX 3a1a4, KOTOpBIE SBIAIOTCA H TpyOOIIPOBOZIOB, KOPIYCOB AaTOMHBIX PEAKTOPOB,
OCHOBHBIMU YEPTAMHU PA3BUTHSI HAYYHO-TEXHUYECKOU HOBBIC MaTEPUabl Ij1s CTPOUTENBCTBA U JOPOKHOIO
chepsl ceroansi. IlepBas — BHeIpeHHWE HOBOM
TEXHOJIOTHYECKON  KYyIbTYpbl, OCHOBAaHHOH Ha
KOHCTPYUPOBAHUHU IPUHLUIINAIIBHO HOBBIX

MaTepralIoB C 3aJaHHBIMH IIAPAMETPAMH, C TOMOLIBIO
ATOMHO-MOJIEKYJISIPHOTO  KOHCTPYHUpPOBAaHHA. YXKe
CerOJHA MBI MOXKEM TakUM o00pa3oM CO37aBaTh
pa3sHOOOpa3Hble CTPYKTYphl M MaTepHajbl C
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HoKphiTHs»!. Vuennle P® cosmanu  Mmarepual,
genaromuid  WTHQTH, BHHTBI W IUIACTHHBI
UCKYCCTBEHHBIX  IIPOTE30B  pyK, HOr  Ooiee
YCTOHUMBBIMH K H3HOCY B JKHMBBIX MYCKyNax Tela.
Matepuan HMCKYCCTBEHHBIX IIPOTE30B  00Iajaer
HEpa3phIBHO COCYIIECTBYET C TEIECHBIMU MBIIIIIAMH,

JKWJIaMH,  KPOBEHOCHBIMH  COCYJIaMH  Pa3HBIX
OMOIOTUYECKUX, XUMHYCCKHUX, (PU3UIECKUX CBOHCTB.
ITepeittu Ha NIPUHLIUANIAAIEHO HOBEIE,

HEHCTOIINMBIE PECYPCHl M TEXHOJIOTHH, CO3/IaHHBIC
1o o0pasiy >KMBOH HPUPOJIBI, C HCIOIb30BaHUEM
CaMBbIX COBEPILEHHBIX TEXHOJIOTHIECKUX
JOCTHXXCHUH, B TEpPBYIO oOdepenb B 00JIacTH
TBEPAOTENbHOI MuKpodnekTpoHuku. Ho 310 He
IIPOCTO COEAMHEHUE OJTHOM TEXHOJIOTMU C IPYIoH, a
KOHBEPreHLUs, B3aUMOIPOHUKHOBEHUE 3HAHUHA H
TEXHOJIOTUYECKHX JOCTHKEHUH B 0OJIACTH N3YUYEHUS
JKUBOH TIPHPOJIBI M YENIOBEKA KaK BBICIICH (OPMBI ee
pa3ButHs. Korna-to MCKyCCTBEHHO pa3fieiyB €UHOE
€CTEeCTBO3HAHHE Ha CHENUAIbHOCTH, OTJEIbHbIE
HayKd Juis yriryOJIEHHOTO M3y4YeHUsl, 4eJIO0BEUECTBO
CEeTOJJHS TOTOBO CHOBA MX O0OBEANHUTH yXKE Ha yPOBHE
HOBBIX 3HAaHUM U TEXHOJIOTMYECKUX JOCTHXKEHUIL.
CeromHst Ha TMOBECTKE JHS CTOMT Tak
Ha3BIBAEMBIH «3aITyCK OyIyIIero» - KOHBEpreHIus,
CKpelIMBaHHE HaHO-, OWO-, WH(QOPMALMOHHBIX |
korHuTHBHBIX (HBUK) TexHOMOTHIA, KOTOPBIE CTAHYT
OCHOBOH Pa3BUTHS HayKU U TexHosorui B XXI B.
Huxe paccMoTpuM XBUK-TexHo10rMI0
(xumuKO-, 6MO-, MH(POPMALIMOHHBIE U KOTHUTHUBHbIE

TEXHOJIOTHH). XBUK-TepmMuns! HAMEIOT 4
MHTEpIIpETallii:  XUMHYEKas,  OWoJormyeckas,
nH(OpMaIMOHHAs, KOTHUTHBHAS. CrnoBo

«OMKBagpaTHOE ypaBHEHHE» BO3BOJMT IIEPEMEHHYIO
B 4-yl0 CTENEHb, XBUK - Tepmun umeer 4

CMBICIIOBBIC HHTEpIpETaLH, JatoIHe
JIOTIOTHUTETbHbBIC 3HAHUS, PaCIIHMPSIIOIINE
npeecTByronee OCO3HaHUE npenMera.

OpuHapHasi, 2-Hast (myanbHas), 3-Has, 4-Has. Ilpu
Jyaau3Me B 00beKTe Hepa3pbhIBHO COCYIIECTBYIOT ABA
CMBICTAa, 2 Havama wWid 2 Cwibl (IpUHIIAIA),
HecBojuMbIe Apyr K npyry. B oObekrax XBUK-
TEXHOJIOTUH COCYLIECTBYIOT 4 CMBICIIA, HECBOAUMBIE
Ipyr K npyry. Hipke mocTurHyras apXuTeKTypa
XBUK-ganHbIX (TIEpEeMEHHBIX, MapaMeTpoB M HUX
JIOJeH) BBIUMCIEHB B MOMEHT BpemeHH Ne2(. B
Tabmune 2 npuBeaeHsl 4 cTonOla MEPEMEHHBIX,
nmapaMeTpoB, WX JoJeH, cMbicnbl. IlpuBeneHs
4*5=20 CcTaOUIABHBIX «BBIYUCIIEHHBIX BETUYHH,
nHpOpMaMOHHO Tpucymux 20 THHaM y-peakiui,
3aBucAnMX oT 20 mpupamieHuit 4-x z-peareHToB. B
20-oM wWHTepBaje BPEMEHH OKOHYAHHUS PEAKIIUU
abcopbuuu (camoouniieHus Boabl pek u ozep BKO)
CTaOMJIM3HUPYIOTCS BCE HECBOJMMBIC JPYr K JPYTy

1 (https://vfokuse.mail.ru/article/uchenye-rf-sozdali-material-
delayuschiy-shtifty-vinty-i-plastiny-bolee-ustoychivymi-
6108902§l?frommiilzl

TepeMeHHble, TMapaMeTpbl W WX jgomd. B 20-om
HHTEPBAJC BPEMECHH BBIYUCISIETCS KOPPESAIMOHHAS
marpua R®)ss, Bce BHeIMArOHANBHBIC 3JIEMEHTHI

HofeneHsl  HAa ~ OJHO  4YUCIO, IIPH  3TOM
KoppensimonHas Matpuna R@gs onmska K
eIMHUYHOH  MaTpuie Iss.  COOTBETCTBEHHO

BhIumCisercs ee crektp A%=diag(1.0666, 1.0091,
0.9967, 0.9695, 0.9581).

HcxoaHble JaHHbIC

HcxomHbie gaHHbIe — 3HAUYEHUS YICIbHBIX Macc
BBIICJICHHBIX 5 (PU3UKO-XUMHUYECKUX BEIIECTB: HOHBI
aMMOHHS (z1), pacTBOPEHHbIH KucIopon (z2),
B3BelIeHHbIe BemecTBa (z3), BIIK(zi), XIIK (zs).
Matpuua C@%s={c@y=corr(zi,y)}  (z.y)-
koppesaruii (Tabmura 1.) 1 MaTpuila CTaOHIBHBIX
macnepenit A@ss=diag(A®y,...,\?95)=diag(1.0666,
1.0091, 0.9967, 0.9695, 0.9581). nsare dopmyn —
peaxmii (nMeromue crabmibHele aucnepcnn 1.0666,
1.0091, 0.9967, 0.9695, 0.9581):
y5=21*(-0,2491)+2,*(-0,2325)+(z3)*0,6669+24*(-
0.2614)+25*(-0.6090),
Y4=(zi1)*0.4689+(zi)*0.3439+(zi3)*(-0.4096) +
(2ia)*0.6972+(zi5)*0.0896,
yi3:Zi1*0.5506+Zi2)*0.2589+Zi3*(-0.3283)+Zi4*(-
0.3545)+2zi5*(-0.6296)),
yi2=(zi1)*0,0793+(zi2(-0,8827)+zi3(-0,1386)+zia* (-
0,2542)+z;5(0,3615),
yi1=2i1(0.4861)+2i3(0,1538)+2i4(-0,4609)+2i5(0,6293).

MareMaTH4ecKkn BBIYHCJIEHHBIE He
XUMHUYecKue GopMyJIbl GHOXUMHYECKUX PeaKiuii
adcopOuuM caMOOYUIIIEHUsI BO/IbI PeK U 03ep

B JIOTIOJTHEHHE K MOJEIN BBEIEM
«BBIYHCICHHYIO BEIIMYMHY W3MEHEHUS y-PEaKIHAm.
Ona B (hopMyJax y-peakiiii BEISBISICT CKPCIIUBAHHE

XAUMUYECKUX, OMOJIOTHYECKHUX, CMBICJIOBBIX,
KOTHHTUBHBIX  CBOMCTB). JT0 - eme OnxHa
JUHAMUYECKass  XapaKTepUCTHKA:  «BBIUMCIICHHAS

BCJIMYMHA W3MEHEHHS Y-PEeakuud NpH H3MEHEHHU
OJIHOI Z-TiepeMeHHOH B (opmylie y-peakiumy». Jis
bopmyn y-peakiuid yi, Y2, Y3, Y4, Y5, 3aBUCAIIUX OT
pa3HbIX HaOopoB {(Zx, Ck}, k=1,...,5} ¢ «Becamm»
ck<0, ¢>0 pasupix 3HaKOB, BenuunHa Yj(ZKktl),
je{l,...,5}, or (zt+1) u3MeHseTCSs HA BEIUYHHY
<0 mmm ¢>0, ke {l,...,5}. Benuuuna z+1 paBna
YBEIWYCHHOH Ha +1 BeNMYMHE IONMH XUMHUYECKH
MOTJIOIIEHHOr O KHCIOpoaa (XTIK) WU
Ouonormnyecku moromieHHoro kuciaopoga (BITK).
CpaBHeHue BemuunH  Yj(zktl), je{l,....5},
HIOKa3bIBaeT OTHOCHUTEJIbHbIE «CKOPOCTH
MOTJIOIICHUsST  KUCTIOpOoJa 2-X BHIOB B 5 THmax Y-

peakuui y1, Y2, Y3, Ya, Ys.

Co3manne  «Io

dopMmyne»  peakmum ¢
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BBIYUCIICHHON bopmyIoii, TIpUHAATIeKAIICH MatemaTtudeckas Moaelnb Zmn=YmkCTkn oToOpaxaeT

cootBerctBytomemy tumy (BIIK, XIIK), nmoarumy,
JUIsl IPUMEHEeHUsl B peakuusax abcopOuuu. Pazpenss
yepe3 MaremMaTrdeckrue GopMyJIibl OMOJIOTHIECKHe- U
XMMHYECKHE  PEeaKkIMHM, MBI  «IOJAKIIYaeM)»
OmoopraHmvecknii  (XMMHUYECKHH) MaTepual H
KOHCTPYKLIMH M B pe3yibTaTe IMOJy4yaeM IOITHIIBI
«auctex» BIIK- peaknmii (XTIK-peaknnii) BemecTBa
n um coorserctByroue BIIK-, XITK-BemecTBa c
HEM3BECTHBIMH XHMHYecKuMHU (opmymnamu. BIIK-,
XIIK-BemecTBa ¢ MOMOIIBI0 HH(OOPMAIIMOHHBIX H
KOTHUTHBHBIX BBIYHMCIICHHUN HEeH3MepSIEeMbIX
(huznyeckuMu pudopaMu (B KOTHUTHBHBIX MOJIEIISIX
BMECTO  «U3MEPEHHS  pPEAIBHOCTH»  IPOBOASAT
«M3MEpeHHEe CO3HAHNEM)) ITTOKa3aTesIeil MBI CO3/1acM
UHTEJUIEKTyalbHyl0  cucreMy. M mocnemnsas
COCTaBIISIFOLIAS 9T0 KOTHUTHBHBIE HAYKH,
U3ydaroll¥e IPOLECChl U MEXAHU3MBbl CO3HAHMUS,
no3HaHusa. B OyaymeM HMEHHO IPHCOEAWHEHUE
KOTHUTUBHBIX ~TEXHOJOTMH [JacT BO3MOXKHOCTB
BBOJIUTH QJITOPUTMBI, KOTOpbIe ()aKTHUECKH U OyayT
«OMyUIEBISTH»  CO3/aBa€MbIi  HamMH  IpHOOD.
HHTEeHIMOHAIBEHOCTD CO3HAHUSI (B BHJIE CIIOCOOHOCTH
M3MEPSATH CBOMCTBO MPEAMETA) MPEACTaBIseT COO0H

npeoaoJIcHUC paMoOK JAaHHOCTHU CO3HAaHUA
Ha6HIOZ[aTeJ'IH, HalpaBJICHHOI'O Ha TO, YTO HAXOAUTCA
3a OpeacieMu €ro 4YyBCTBCHHOI'O  OIlbITa —
TPaHCUCHACHTHOT' O npeamera, HO HC KakK

aJlbTEpHATUBHOrO IpeaMera. be3 3Toll akTMBHOCTU
CO3HaHM HaOIIIoAaTeNsl OH - HaOJo1aTeNb, HE UMEI
OBl TpencTaBieHHWS O TpeaMeTe. JlBa KpHTEpHs:
MHTEHIIMOHAIBEHOCTh «TIPEOJIOJIEHNE  PaMoOK
JTAHHOCTHU (peaIbHOCTH) CO3HAHUUEM HAOJIONATEIIN
U «HANpaBJICHHOCTh CO3HAHHS HAOIIOHATENs Ha TO,
YTO HAXOJWUTCS 3a NpEAeNIeMH €ro 4yBCTBEHHOI'O

OTIBITa» (TpaHCIIEHAEHTHOCTb, a HE
IBTEPHATHBHOCTh), - ONPEACISIOT CYTh CHOCO0a
«M3MEpeHHe CO3HaHueM». Temepp «U3MepeHHe

CO3HAHUEM) HE MPUCYTCTBYET B PEATLHOCTH, HO OHO
HE aJIbTEPHATUBHO «U3MEPSAEMOMY pEaIbHO», a
XOpOILIO 3aMEHSET €ro B KOIHUTHBHOM MOJEIH.
«I3mMepeHre CO3HaHHUEM» TECHO COIPSDKEHO ¢
«U3MEPSIEMOMY peallbHO». B KOrHUTHUBHON Mozenu
MIPEAIMETOM CIIY)KUT CMBICH y-TIOKa3zaTesst cMBIC(Y),
SIBJSIOIIMMCS ~ CEMaHTHMYECKON  MepeMeHHOU
00BEKTOM  KOTHUTHBHOU moaenu. OmnHa
CeMaHTHYecKasi TepeMeHHas CcMbICH(y), SBIsAeTCs
OJTHUM U3 OOBEKTOB OHOTO CMBICIIOBOTO YpaBHEHHUS
U3 CUCTEMBI CMBICIOBBIX YpaBHEHUH, H300pakaeMoit
B BHJE MAaTPHYHOTO PaBEHCTBA BHUAA CMBICI(Zmn)=
eMbIcn(YmkCTin)  [4-6]. Ilpu sTOM  ero

KOJIMYECTBCHHBIC CBSI3U MExay oObekramu (Y-, Z-
NepEeMEHHBIe, I3MEPEHHbIE CBOMMH CITIOCOOaMU THIIA
«U3MEpPEHHE CO3HAHHUEMY) B paMKax OJHOH
KOTHUTUBHOM Mogenu. [lapametprl, NepeMeHHbIE,
[eneBble (PYHKIUU €ro MaTeMaTHIECKOW MOJICIH, UX
CMBICJIbl B KOTHUTUBHOM MOJEIH COOTBETCTBYIOT
OIHOMY CMBICIIOBOMY MAaTpUYHOMY PpAaBEHCTBY.
BeccmpbicienHble mapamMeTpsl, EPEMEHHBIE, 11eJIEBbIC
(yHKIMK HE pacCMaTpPUBAIOTCS.

HHTEeHIMOHAIBHOCTH CO3HaHMS,
TPaHCIECHIEHTHOCTh CO3HAaHUA Ha0rojaTess
00OCHOBBIBAIOT CYIIECTBOBaHNE 3HaYCHUH

IpUpALIEHUH Y-, Z-TIepEeMEHHBIX, aJeKBaTHOCTH HX
JVHAMUK peallbHbIM THHAMHKaM. Buapl «u3mepeHus
CO3HAHUEM» JUIs MOKa3aTeael U3 pasHbIX CIOBECHBIX
Mojenei Y-peakumii. OHH COOTBETCTBYIOT z-
peareHTaM Y-peakiuii, uiu cuTyanusm (cMmotpure [4-
6]). 3nmecy mpuUMeHsAeM OpyTHe BUABI «M3MEPEHHUS

CO3HaHMEM» JUId TIOKasaTesiell B peakumsax
abcopbumu. Hamr «3amyck Oy ty1iero» yceueHHbIH —
CKpEIIBaHNE XUMHYECKHX, 6mo-,
HHPOpPMAMOHHBIX ¥ KOorHUTHBHBIX  (XBUK)
TEXHOJIOTHUIA.

Havansnas apxutektypa  XbUK-nanHbIX

(mepeMeHHBIX, MapaMeTPOB U UXI0JICH) BBIYUCIICHBI B
MoMeHT BpemeHu Nel mpuBemeHsl B crarhsx [1-3].
[IpomomKuM HccIeaoBaHme, HayaToe B cTathe [1-3].
Wugpopmarmonssie mnapamerpsl u3 crektpa AWss=

diag(A\Wy,...,A\Ws)=diag(2.3331, 1.1802, 0.9349,
0.39060, 1613). Cnektp A@®ks Gmusok K
diag(1.,1,1,1,1)-kputeputo OKOHYAHHS pCAKIMIL:
A(2°)55:diag(x(2°)1,. . .,X(zo)s):diag(l.OGGG, 1.0091,

0.9967, 0.9695, 0.9581)~diag(1.,1,1,1,1). Ot
MomeHTa BpeMeHr () kK MOMeHTY BpeMeHHU 20 CIeKTp
diag(2.3331, 1.1802, 0.9349, 0.3906, 0.1613)
npeBpariaercs B ciektp diag(1.0666, 1.0091, 0.9967,
0.9695, 0.9581). BricTpamBaeTcsi apXHUTEKTypa
(cmotpute Tabmumy 2). B wmaTpuuHOM BuzE:
MHQOPMAMOHHBIE  TAPAMETPBl  CTpEeMATCI K
KOHEYHOMY COCTOSIHHIO!

AW®ss—lss=diag(1.,1,1,1,1), UMEIOILEMY
KOTHUTHBHBIE  CMBICIIBI mucnepeus(y: ™),
mucnepcus(ys?) mucnepcus(ys @), e
mucnepeus(ys©@?). UMeloT  MecTo  Jlyalusm
(IBOWCTBEHHOCTH), 3-U3M, 4-U3M B HHX HEPa3phIBHO
COCYIIECTBYIOT 4 cuibl, 4 TPHHIUIA «3aIycKa
OyIylIero OYMINEHHOTO COCTOSIHUS BOJBD».

Tadauua 1. Marpuna C®s5={c®ij=corr(zi,y;)} (z,y)-xoppeasiunii * MATPHIA CTAOHIBLHBIX
mucnepenii A@ss=diag(A?%1,...,0?%) =diag(1.0666, 1.0091, 0.9967, 0.9695, 0.9581)

Ne 1 2 3 4 5
1 0.4861 | 0.2650 | 0.4480 | 0.6563 | -0.2491
2 0.1414 | -0.7165 | 0.5713 | -0.2937 | -0.2325

Philadelphia, USA

150

2 Clarivate

Ana lytics indexed



ISRA (India) =6.317 SIS (USA) =0.912 ICV (Poland) =6.630
. ISI (Dubai, UAE) = 1.582 PUHII (Russia) = 3.939 PIF (India) =1.940
Impact Factor: g\ australia) =0564 ESJI(KZ)  =8771  IBI (India) = 4.260
JIF =1500 SJIF (Morocco) =7.184  OAJI (USA) =0.350
3 0.5292 | -0.4054 | -0.2630 | 0.2043 | 0.6669
4 -0.4432 | -0.4979 | -0.2961 | 0.6322 | -0.2614
5 0.5169 | -0.0651 | -0.5622 | -0.2039 | -0.6090
Hwxke mnpuBeneHa Tabiuia MOpeBBIMIEHUI Berancinum 3Hauenue Yj(zktl) mpum  (zt+l)

«CKOpOCTEN» XMMHUYECKH TIOTIIOMICHNUSI KHCIIOPOAa B
5 THMax y-peakuuii. DTH MPEeBBIIEHUS HAOII0AaI0TCS
B Ja0OpaTOpHBIX  YCIOBHSAX NpPH  HMHTALUH
MpOIIECCOB B BOJE peku, o3epa. Ho wumwuranus
XUMHYECKOW peakuuu abcopOmum B Bome HE
TIO3BOJISIET PAacCUUTATh JIEMEHTHI Hamled TaOJuIbl,
XapakTepu3ymollel  IMepecedeHre, COBMEIICHHUE
XHUMUYECKHX, 6uo-, MHPOPMaNOHHBIX u
korHUTUBHBIX (XBUK) TexHoMOTHiA.

B MoMeHT 3aBeplueHusT BCeX  peakUuil
CaMOOYHMIICHUS BOAbI BAXHBIC POJIM MNPUAAIOTCA
yucnoBbM napaMmerpam XBUK-texnonoruu. Tak kak
Bce nucnepcun 1.0666,1.0091,0.9967, 0.9695,0.9581
Mansl ¥ odeHp omusku K (1, 1, 1, 1, 1) — rmaBHOMY
WHIMKATOPY KOHIA CaMOOYHMINEHHS BOIBI,  TO
CIy4aiiHple y-TIepeMEeHHbIE MaloBapHaOWIbHBI, HX
NpUpalieHus  y-TIepeMEHHBIX Y1, Y2, Y3, Y4 Vs:
Vi(zkt+l), je{1,...,5}, ot (z+1). 3nauenue Yj(zc+1)
U3MeHseTcd Ha BenumuuHy Ck <0 wm c>0,
ke{l,...,5}. TlpousBeneHus ck*zx Kak ciaracMeie B
tdopmyisie  y-mepeMeHHOW Mallo OTJIMYAIOTCS MO
BEIMYMHE JPYT OT APYra, YTO SIBISIETCS YHMCIOBBIM
KPUTEpUEM [poLlecca CaMOOYMIIEHUS BOABI OT
mpuMeceif. OmemeHTHl C<0 wmm C>0 3mech
BBICTYNAIOT B HOBOW pOJIM, OTJIMYHOH OT paHee
u3BecTHbIX [7-10].

Panee mnst momeHnTa BpemeHH ( yCTaHOBIICHBI
cMbIcnibl 5 Yy—peakumii [3]. B koHue mporecca

ke{2,...,5}, ma j=1,...,5. Mx 25 wTyK:
1)ys(z2+1)= ys(z2)+ (-0,2325);
2) ys(za+1)= ys(zs)+ 0,6669;
3)ys(za+1)= ys(za)+ (-0.261;
4)ys(zs+1)= ys(zs)+ (-0,6090) ;
5)ya(z2+1)= ya(z2)+ 0.2589;
6)ya(zs+1)= ya(zs)+ (-0.4096) ;
7)ya(z4+1)= ya(z4)+ 0.6972;
8)ya(z5+1)= ya(z5)+ (-0,6090) ;
9)ys(z2+1)= ya(z2)+ 0.3439;
10)ys(zs+1)= ys(zs)+ (-0.3283) ;
11)y3(za+1)= ys(za)+ (-0.3545) ;
12)y3(z5+1)= ys(z5)+ (-0.6296)) ;
13)y2(z2+1)= y2(z2)+ (-0.7165) ;
14)y,(z3+1)= y2(zs)+ ( -0.4054) ;
15)y2(z4+1)= y2(z4)+ (-0.4979) ;
16)y2(z5+1)= y2(z5)+ (-0.0651) ;
17) yi(zo+1)= y1(z2)+ 0.1414;
18) y1(z3+1)= y1(z3)+ (0.5292) ;
19)y1(z4+1)= ya(z4)+ (-0.4432) ;
20)y1(z5+1)= y1(zs)+ (0.5169) ;

XBUK-TtepMuHbl UMEOT 4 HHTEPIpPETALUH:
XUMHU4YeKas, Ouojoruyeckas, HWH(OPMAIMOHHAS,
korHuTHBHasA. ClOBO «OHMKBaIpaTHOE YpaBHEHHE)
BO3BOAUT NEpeMeHHyI0 B 4-y1o crenenb, XBUK —
TEPMHUH HMeeT 4 CMBICIOBBIE HHTEpIpETalnHy,
JIAIOINe JIOTIOJHUTENbHbBIE 3HAHUS, PACIIUPSIOIINE

CaMOOYMILIEHHUS BOABI OT IPUMECEH  CMBICIBI npeanmecTByromee OCO3HaHue npeaMeTa.
[IEPEMEHHBIX HEBO3MOXHO KOHCTPYUPOBATH 110 BHOBb Hocturnyras  apxurektypa  XBHUK-  maHHBIX
BeiuncienHbM «Becam» C5  Cmbici(ys®)) kax (mepeMeHHBIX, ~ MapaMeTpoB M HX  JIOJeH),
KOTHUTUBHBI CMBICHI Y-pEaKIMH: «B3BEILICHHEIE BBIUMCIEHHBIX B 20-0oM HHTEpBaJiC BpPEMEHH

BemecTBa (POSIBNEHHBIA ¢ cuioil c?35=0,66697,
CMBICII(Z3)=«B3BELICHHBIC BEUICCTBA») U XUMUYICCKH
MOTJIONICHHBIA KHCIOPOA (MIPOSIBICHHBIN € CHIIOMH
¢%5,=0,0896°, XIIK), He peajeH wu3-3a MeHbIIeii
ycToiunBocTH cun c%35=0,66697, ¢%54=0,08967, mno
CPaBHEHUIO c YCTOWYHUBOCTHIO CIICKTpa
A@ss=diag(1??y,...,A?%s)=diag(1.0666, 1.0091,
0.9967, 0.9695, 0.9581).

Yuciaosble mnapamerpsl y-peaxkuuii XBUK-
TeXHOJIOTHMH, COOTBETCTBYIOLIHE OKOHYAHHUIO
npouecca caMOOYHMIeHUS] BOABI

MPOTEKaHMUs peakuu adbcopOruy (caMOOUYHIICHHS
BozbI pek 1 o3ep BKO). B 20-om uHTEpBase BpeMeHH
BBIYHCIISCTCS ~ KOPPEISILMOHHAs — Marpulia, Bce
BHE/IMATOHANIBHBIC 3JEMEHTHI TMOJCICHBI Ha OJHO
4HCII0, TIPH 9TOM KoppensmuonHas marpuna R@ss
Omm3ka K eamHM4YHOM Matpuue 155. O6 stom
CBUJIETENLCTBYET ee criekTp Ass=diag(1.0666, 1.0091,
0.9967, 0.9695, 0.9581).

Ta6auna 2. Apxurekrypa XbUK-n1aHHbIX, BbIYHCJIEHBI,
COOTBETCTBYIOIIME OKOHYAHHIO NPOIecca CAMOOYHIICHHUS BOJbI

Xumnueckue z- | buonornueckue HNudopmannoHHbie KoruuTuBHbIE IapaMeTphbl,
peareHThl napaMeTphl, napaMeTpbl, NepeMeHHbIe nepeMeHHbIe, CMbICJIH
nepeMeHHbIe
1) y5(zo+1)=ys(z2)+(-0,2325); | 1) «BBIYMCIICHHAs BEIUYHHA» Ys-
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A5=0.9581 peaKIyuy YMEHBIIAeTCsl Ha BEIHYUHY
(-0,2325)

PactBopenbiit | Jlons 2) ya(zo+1)=ya(z2)+0.3439; 2)«BBLIUMCIIEHHAS  BEIMYMHA»  Ya-
KHCIIOPOJI(Z2) PacTBOPEHHOrO %4=0.9695 peaKIMy  yBENTHYHBAETCS Ha
KHCI0poAa BennuuHy 0.3439

cMbICI(Z2) 3) ya(z2+1)=y3(z2)+0.3439; 3) «BBIYKMCIICHHAS BEIMYUHAY» Y3-
A3=0.9967 peakuuyu  yBEIUYUBAETCS Ha
BennuuHy 0.3439
4)  y2(ze+1)=y2(22)+(-0.7165)); | 4) «BBIUMCIIEHHAS BENMYHMHA» Yo-
12=1.0091 PEAKINKA yMEHBIIAETCA Ha BEIMIMHY
(-0.7165)
5)  vyi(zo+1)=y1(z2)+(0.1414); | 5) «BBIUKCICHHAS BEIMYUHA» Y1-
21=1.0666 peakuuy yMEHbIIAeTCd Ha BEIMYUHY
0.1414
1) ys(za+1)=ys(z3)+(-0.4096), | «BbIUMCIICHHAS ~ BENHYHHA»  Ys-
A5=0.9581 pEaKIuK YMEHBIIACTCS Ha BEIMYHHY
(-0.4096), eciiu yBenmuuuBaeTcs Ha +1
BEJTMYMHA TIOJTH B3BEIICHHBIX
BCILECTB pu HEU3MEHHBIX
BEJINYMHAX MPOYHX JOJICH
2)  Ya(zst1)=ya(z3)+(-0.4096) | «BorunciieHHass — BEIWYHHA»  Ya-
A4=0.9695 peaKklMy YMEHBIIAETC Ha BEIMYUHY
Homst (-0.4096), ecnu yBenuuuBaercs Ha +1
B3BCIICHHBIX BEJIMYMHA 0JI B3BCIICHHBIX
B3BeleHHnble BEIIECTB BEIIIECTB npu HEU3MEHHBIX
BEIIEeCTBA(Z3), CMBICII(Z3) BEJIMYUHAX IPOYMX HoJelt
BIIK(z), ya(z3+1)=ys(z3)+(-0.3283); Ecnu yBenuuuBaeTcs Ha  +1
XTIK (zs). 23=0.9967 BeJIMYMHA J0JIU B3BEILICHHBIX
BEIECTB, TO: 3) «BBIYMCIIEHHASA
BEITMYKMHAY» Y3-PEAKIINH YMEHBIIIACTCSI
Ha peanumny (-0.3283);
y2(z3+1)=y2(z3)+(-0.4054); Eciu yBenuuMBaeTcss Ha  +1
A2=1.0091 BEJINYMHA JIOJTH B3BCIIICHHBIX
BEIIECTB, TO 4) «BBIYUCIICHHAS
BEJIMYMHAY Y2-PEaKIIMU YMEHbBIIACTCS
Ha Beanunny (-0.4054);
y1(zz+1)= y1(z3)+(0.5292); Eciu yBenuuuBaeTcss Ha  +1
A1=1.0666 BEJIMYHMHA JIOJIH B3BEIICHHBIX
BEIIECTB, TO 5) «BBIYHCIICHHAS
BEJINYMHA» Y1-PEaKIIMH YMEHBIIAETCS
Ha Benmuuny (0.5292)
Y5(z4+1)= y5(z24)+(-0,2614), Eciu yBeIMUYMBaeTCs Ha  +1
A5=0.9581 BEIMYMHA  JIOMM  OWOJOTHYCCKH
noryonienHoro kuciopoaa BITK (za),
T0: 1)«BbIUKCIIeHHAs BETHYNHAEY V5=
PCaKIMH YMCHBIIACTCS Ha BEHUMHY
Buonornuecku (-0,2614);
TIOTJIONEHHOTO Ya(Za+1)=ya(24)+0.6972; Ecnu yBenu4yMBaeTcs Ha  +1
kuciopona bIIK | Hons 24=0.9695 BEIIMYMHA  JONM  OHMOJIOTMYECKH
OuonoruuecKu TMOTJIOIICHHOTO KHUCIIOpO/a, TO
IIOTJIOLIEHHOT' O 2)«BplunCNIeHHAs  BENUYHMHA»  y4-
kucnopona  BIIK peaKUud  yBeJIUYHUBACTCS Ha
(z4) embicn(z4)= semuunny 0.6972;
BXK Y3(z4+1)= y3(z4)+(-0.3545); Ecnu yBenu4yuBaercs Ha  +1

A3=0.9967

BEIMYMHA  JIOJIM  OHOJIOTHYECKU
MOTJIONEHHOT0  KHuciaopona, 1o 1)
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«BbIuncaeHHass ~— BENWYHMHA»  Y3-
PEaKIUK YMEHBINACTCS HA BEIHMUYUHY

(-0.3545);
Y2(za+1)= yo(z4)+(-0.4979); Ecnu yBenu4yuBaercs Ha  +1
22=1.0091 BEIMYMHA  JOMM  OHOJOTHYCCKH
MOTJIONIEHHOT0  KHuciopoaa, To 4)
«BpIukCICHHAs ~ BEIUYMHA»  Yo-
PEaKIUK YMEHBINACTCS Ha BEJIMUYMHY

(-0.4979);
Y1(z4+1)= y1(z4)+(-0.4432)); Eciu yBenuuuBaeTcss Ha  +1
21=1.0666 BEJIMYMHA  JOJH  OUOJOTHYCCKH
MOTJIOLICHHOTO  KUCIIOpPOAa,  TO
1)«Bpluncnennasl  BENUYUHA»  Y1i-
PEaKIIUK YMEHBINAETCS Ha BEJIMUYMHY

(-0.4432).
ys(z5+1)= ys(z5)+(-0,6090); Ecnu yBenu4yMBaeTcss Ha  +1
As=0.9581 BEJIMYMHA JI0JIn XUMHUYECKU

norionierHoro kuciaopoaa XI1K (zs),
T0 1)«BbluncieHHas BeIMYMUHA» Ys-
peaKIy YMEHBIIACTC Ha BEIHYHHY

Jlonms XUMUYeCKH

(-0,6090);
Ya(zs5+1)= ya(z5)+ 0.6972; Ecnu yBenu4yMBaercs Ha  +1
24=0.9695 BEIIMYMHA 01 XUMHUYECKU

nornoieHHoro kucnoponaa XIIK (zs),
TO 2) «BbruncieHnas BeTUYWHAY Ya-
peaKLuK YMEHBIIACTCS Ha BEJIMYHHY

(-0.6972):

XHUMHUYECKHU
MOTJIOIIEHHOT'O
KHCJIOpoia
(XTIK)

HOTJIOICHHOT0
KHCIIOpO/Ia
CMBbICH(Zs5)=
XIIK

A3=0.9967

y3(z5+1)= y3(z5)+(-0.6296);

Ecnu yBenuuuBaercs Ha +1
BEJIMYHMHA JIONH XUMHUYECKH
norsommenHoro kuciopoaa XI1K (z5),
TO: 3) «BhIUunCIeHHas BETMYMHAY Y3-
peaKIyy YMEHBIIAeTCsl Ha BEIHYUHY

(-0.6296));

22=1.0091

Y2(z5+1)= y2(z5)+(-0.0651);

Ecnn yBenuuMBaercss Ha  +l
BETMYUHA JIOTTH XUMHUYECKH
nortoeHHoro kuciopo aa XITK (zs),
TO: 4) «BpruncieHHast BENUIHMHAY» Yo-
pEaKIuK  YBEJIMYMUBACTCS Ha
Bennunny +(-0.0651);

11=1.0666

y1(zs+1)=y1(zs)+ (0.5169);

Ecnu yBeNMUYuBaeTcs Ha  +1
BEIMYUHA JIOTH XUMHUYECKH
norgoienHoro kuciopona XIIK (zs),
TO: «BBIYHCIICHHAs BEIMYHMHA» Y1-
peaknuM  yBEIHMYUBaAETCA Ha
penmuuny (+0.5169).

3aki0ueHue

Paccmotpensr  pasHoponHble  XBUK-manHbie
(xumuKO-, OM0-, MHPOPMALIMOHHBIE U KOTHUTHBHEIE
cMmbIcibl). XBUK-TepMuHbBI IMEIOT 4 HHTEPIPETAIH:
XUMHUYecKast, Ouosormueckas, WHPpOpMaNNOHHAs,
KoTHUTHBHag. K MOMEHTy OKOHYaHHS peaKIHi
CaMOOYHIIEeHUsT BOABl pek, o3ep BKO momyuena
apXUTEKTypa XBUK-ganHbIX (IepeMeHHbIX,
[apaMeTpoB M HMX MAOJCH) BBIYMCICHBIE B MOMEHT
BpemeHu Ne20. B Tab6mure 3 mpuBeneHs! 4 cToiona
MEpEeMEHHBIX, MapaMeTpoB, HX [OJEH, CMBICIH,
comepxamas 4*5=20 CTaOWIBHBIX «BBIYHACICHHBIX

BEJINYMHY», UHOOPMATMOHHO NpUcymux 20 THIam y-
peakumii, 3aBucsAmux oT 20 mpupamennit 4-x Z-
peareHToB.

Paznenenenne ¢ MOMOIIBIO MaTeMAaTHYECKHX
(opMmyn OHONOTHUECKHE- M XMMHUYECKHE PEaAKIUH
MO3BOJIMIIO  IOAKJIIOYUTE»  OMOOPraHWYECKHi
Marepual ¥ KOTHUTHBHBIE KOHCTPYKIHHM U B
pe3yabpTaTe TMONY4YUTh MOATUIBI «4uCcThIX» BIIK-
peakuuii, XIIK-peakuuii ¥ UM COOTBETCTBYIOLIUE
BIIK-, XIIK-BemecTBa c HEU3BECTHLIMU
xumudeckumu gopmynamu. BITK-, XTIK-BemecTBa ¢
MOMOIIBI0O  MHMOPMAIMOHHBIX W KOTHUTHBHBIX
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BBIUUCIICHUI BBIYMCIMIIA HEU3BECHBIE XUMHUYECKHE
peakuuu, Juii  OOHAapyXeHUs  KOTOPBIX B
9KCTIIEpUMEHTaX B OyIyIeM Hy KHBI IpyTHe IpruOopsl,

OCHOBAaHHBIC HA HOBBIX 3HAHHUAX 6y}1yHH/IX HayK.
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