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_ HOBBIE 'OPA30HTBI
MEXIAYHAPOJHOU HAYYHOMU HIKOJIbI «<HAYKA U THHOBAIIUN»

HN.N. Ilonnos

[Ipesunent AHO ITHP «MexnucuunnunapHas Akagemus Hayku u THHOBaTUKMY,
PecniyOnuka Mapuit On, n. Menseneso, yin. Kommynucrtuueckas, 14.
®I'BOY BO IoBomKCKHil TOCYIapPCTBEHHbIH TEXHONOTHUECK I YHUBEPCHUTET, T. Momkap-Ona
biht.orol@gmail.com

yMHOMy BCEraa JaHo OorareM CTaTh, JIMIIb Ha,HO6HO YMETb TPYAUTLCA:
YMOM IIPOAYKT TIOJIe3HBIN co3aaBarTh, KOTOpBIﬁ B ICHBI'M MOKET BOIIOTHUTBCS.

IIpuHIUN yCTOHYNBOCTH K (PMHAHCOBBIM IOTOKAM: «YPOBEHb BHYTPEHHEHN KYJIBTYpHI (CH-
CTEMbI LICHHOCTEH MUPONOHUMAHUS U MUPOBOCIIPUSTHS) YEJIOBEKA ONPEIENISIeT KOJIMYECTBO JICHET,
KOTOPBIMM OH MOXET YIIPABIIATh, HE pa3pylluasi CBOM HPaBCTBEHHOCTHY.

IIpuHIMN yCTOHYHBOCTH K MaTepPUAJIBLHBIM 0J1araM: « YpOBEeHb BHYTPEHHEH KyJIbTYpHI (CH-
CTEMbI LIECHHOCTEH MUPOIIOHUMAaHHUsI 1 MUPOBOCIIPHUATHS) YeJIOBEKa OMpeiessieT MaciuTalbl Oyar Ma-
TEPUAIBHOTO MHUPA, C KOTOPBIMA OH MOXKET CONPHUKACATHCS, HE pa3pyllasi CBOEH HPaBCTBEHHOCTH»
(tormycTUMBII TIpeeN HapylaeTcs: Ipyu nepexoie oT ¢a3bl NOJIb30BaHUS K (ha3e HAKOIUICHUS).

Cocrosanace ouepennas exxeroguas X1V MexnyHapoanas Hay4Has mkoja «Hayka nHHOBauu
2019» (nanee, llkomna). Ona nmpoxoausa ¢ 1 mo 7 utons Ha Teppuropuu PecniyOnuku Mapuit O B
MaHCUOHAaTe «SlMbYuK» B COCHOBOM Oopy 1 kaTeropuu Ha Oepery *KHBOIHMCHOTO KapcToBOro (mpo-
BaJILHOT0) 03epa Sipuuk.

TpaguuuonHo, B 3Tom rony lllkona nmena Hapacraromiee kadectBo. Eciau B mpouiom romy
ObUIO0 3asBIICHO co3AaHue Ha 6a3e LIIkonbl ABTOHOMHOIM HEKOMMEPUECKOM OpraHU3aliy MOAIEPKKU
Hay4HBIX pa3padoTok «MexauciuummaapHaas Akagemus Hayku u ManoBatukmy» (nanee, AHO ITHP
MAHMU unu Axagemus), TO B 3TOM TOY YK€ 3asBICHBI Pe3yIbTaThl pad0Thl AKaJieMUU. DTH Pe3yJlb-
TaThl OBLTH O3BYYEHBI Ha MMPOBEACHHOM B 3TO ke BpeMs JIeTHew nayunoii ceccun AHO ITHP MAHU,
MaTepHualibl KOTOPO# MyOJUKyeTCsl B JaHHOM COOpHUKE, B TOM YHUCIIE COOOIIEHUs 0 HanboJee NHTe-
pecHBIX MpoekTax AkameMuu, BXoasmmx B rnporpammbl [IMDP (IIpopbIBHOTO HI€0TOTHYECKOTO U
9KOHOMMYECKOTO Pa3BUTHS).

[TostBuack nojemMuka B 00JaCTH UACOIOTHH U IICUX0J0TuH. B 001acTu naeonornyeckoro pas-
BUTHS OB PaCCMOTPEHBI BOIPOCH MHPOBOT'O IPOTUBOCTOSHUS IBYX MOpaJield, B TOM YHCIIE CO3H-
JATEIHFHOW M MOTPEOUTETHCKOM, 00KECTBEHHON (HPAaBCTBEHHOW) U JIEMOHUYECKOU (aMOpabHOM).
CTponuch NpOEKIMH 3TOT0 MPOTUBOCTOSHHS Ha BCE 0OBEKTHI MATEPHAIILHOT'O MUPA: OT MUKPOMUPA
JI0 MaKpoMupa, oT 0ecco3HaTeNIbHOTO MUpa A0 co3HaTenbHoro. [Ipeanaranucey moaxoapl A nepe-
(bopmMaTUpOBaHUS MOTPEOUTEIIHCKON MOpaAIK IEMOHUYECKOTO CO/ICPKaHUs B IOTpeOJIeHUE, PaBHO-
BECHOE C CO3UIaHHEM, BXOAsIINEe B O0XKECTBEHHYIO Mopaib. PaccmarpuBanuch Tpu (assl peaiaunsa-
UM MOpau. B Tom 4mcie, 0 yueHHUsSIX peUMTHO3HBIX U 00IIECTBEHHO-UICOIOTHUECKUX, 00 peasu3a-
MU STUX YYCHHUH B BUJIE OOIIECTBEHHBIX CTpoeB. M3 (a3 mepBoHaUaNbHO BRIACSUIACH (ha3a ObITHS,
HanpaBJICHHAs Ha COOJIIOICHUE STUKH NOBEJICHHUS, faee ¢a3a MO3HAHUS TPUYHH MPOTEKAOIINX IPO-
LIECCOB, HANIPaBJICHHAs HA IJIAHUPOBAHUE JACUCTBUIA, U B 3aBepiueHuN ¢aza nozHanus Vctunsl (Mu-
POYCTpOHCTBA), HAIPABJICHHAs Ha BBIPAOOTKY XapakTepa coBepiuaeMbIxX neictsuid. [Ipu yem Oosxe-
CTBEHHAasi MOpaJib, B TOM Cily4ae, paboTaeT Ha CHHXPOHM3AIUIO Pa3BUTHS (B paMKax JOCTUTHYTOIO
YPOBHS pa3BUTHs JIyIIH) Tpolecca peanu3anuu 3ambiciaa bora. Jlemonuueckas xe (moTpeouTeb-
CKasl) MOpaJib 3aKJIouajach B pacIIMPeHUH METO/IOB U CPEICTB MOTPEOICHUS, pacCMaTpUBaIach Kak
(dbopma pOABIKEHHS BIEPE]] B peXKMME JTOTOHSIIOK 332 pa3BUTHEM peaiu3aluu 3ambicia Beepim-
Hero Pazyma Ha OCHOBE yAaBIIUXCS MOMBITOK MO3HAHUS 3JIeMEHTOB VICTHUHBI.

BaxHbIM pe3ynbTaToM CTano 00CYXAECHUE MPEIOKEHUST 0000IEHHON MOJIENN €CTECTBEHHO



279 HIOHS 5 g HAYKA U UHHOBAIIUYT
HI0JIA

Hay4YHOT'0 IOHUMAaHMs MPOLECCOB, MPOTEKAIOLINX B T'yMMaHUTapHOH cepe. O MexaHu3Max UX B3a-
UMOJICHCTBHUS U BBITIOJTHIEMBIX (DYHKIIUAX.

Spxum pesynbraToM Ob110 00cyxaeHre CMbicia XKu3HH (HAKOIUIEHUH OMbITa OMOJIOTHYECKOM
KU3HU U TpaHC(POpPMAIUH €T0 B Pa3BUTHE IYIIN) U BbIpaOOTKA HOBOM MJI€0JIOTUH AYXOBHOI'O pa3BU-
tus obmectsa (M/IPO) Ha ocHOBE HOBOTO TyXOTBOPYECKOTO (OMUPAIOLIETOCS Ha €CTECTBEHHBIN MpH-
POIHBIM MHTEIEKT, T.€. MyApPOCTb) MHUPOBO33PEHUSI TAPMOHM3ALUH (COTJIACOBAHMS) HKUZHEHHBIX
MIPOILIECCOB U HALIMOHATIBHOM nien «O01ee 0:1aro mpeBplie JMYHOT0») MO J03YHIoM «OT KaXk10ro
M0 TPYJIOCIIOCOOHOCTH, KaXXIOMY IO BKJIaay B olmiee aeno». BriepBeie paccmarpuBaiachk Gopma
OLIEHKHU KU3HE/EATEIIbHOCTH YeJloBeKa B paMKaX HOBOI'O MHMPOBO33pEHMs B BUiE (HOPMHPOBAHHUS
CCJI (Counansaoro Cratyca JInunoctn) ¢ 6annamu (moaydyaeMbIMU OOBEKTUBHBIMU CPEJCTBAMM),
IIPUBS3aHHBIMU K JINYHOCTH U HETIEPEIaBAEMbIMU TPETHUM JINLIAM, [TO3BOJISIFOILIMMH YEJI0BEKY I10 €T0
3aciryraMm IoJib30BaThCs pECypcaMu COBMECTHO CO31aBaEMbIX COLIMATIBHBIX (DOH/I0B TOBAPOB U YCIIYT.

NuTepecHb! U M0JIe3HBI ObLIM 00CY>KIECHHS TOXO0JI0B B Pa3BUTUH JTOPOXKHBIX KapT IS pean3a-
LM HOBBIX JKU3HEHHBIX YKJIAJI0B B UIECOJIOTHH, FOPUCTIPYACHIIMH, 00JIaCTH KaJpOBOI MOJUTHUKHU (BKIIIO-
Yasi MPOCBELIEHNE, BOCIIMTAHHUE U 00pPa30BaHME), 3APABOOXPAHEHUH, SHEPTETUKE, HHKEHEPHOM TBOpYE-
cTBe, QU3KYIBTYpE U CIIOPTA, ICKYCCTBE M KYJIBTYPE, SKOJIOTHH M APYTUX 00TACTAX ACATCIBHOCTH.

B pamxkax nporpammsl X1V MexayHnapoaHoii HaydHoU mikonbl «Hayka u nnnoBarmu 2019y,
KpOMe 3aceJaHui 10 TPaJAULMOHHBIM ceKlusM, Obuta mposeaeHa XIV Hlkona-cemunap «®yHnamen-
TaJIbHBIE MCCIIEI0OBAaHUA: HAHOOIITHKA, (DOTOHHMKA, KOT€PEHTHAsI CHEKTPOCKOIUS», B paMKaX KOTOPOH
ObUIM TIPOBENICHBI 9 CEKIHiA, B TOM YHUCIIE:

Cexknus 1. UHHOBATHKA M aKMEOJIOTHS

Ha cexuum paccmMaTpuBaIMCh MPOOJIEMBl MEXIUCIUILUIMHAPHBIX KOHTAKTOB (yHIAMEHTAIbHOM
HayKM M €€ B3aUMOJEHCTBMs C Pa3sBUTHEM HMHHOBALIMOHHON »KOHOMMKHM Poccuu, oOcCykaamuch
HaBBIKH YUEHBIX 10 (POPMYITMPOBAHHIO CBOETO MAaCTEPCTBA B BUEC YHUKAIBHBIX HAyYHO-TIOMCKOBBIX
KOMIIETEHIMH, 001aJatolMX NOTEHIMAIOM 3apOXKICHHUS YHUKAIbHBIX TEXHOJIOIMUECKUX KOMIIETEH-
Ui ¢ MI00ATBHBIM MPEBOCXOACTBOM HITH TJI00ATBHOM KOHKYPEHTOCIIOCOOHOCTHIO, Ha IPUMEPE pe-
3yJbTATOB ONTHYECKHUX UCCIIENOBAHUM, IOATBEPKACHHBIX IIPEIIOKEHUSAMH IO CO31aHUIO0 KOHKYPEH-
TOCIIOCOOHBIX Ha MUPOBOM PBIHKE MPOAYKTOB. PaccmaTpuBaiuch akMeoI0rndeckme moaxo sl K pop-
MHPOBAHHIO KOMaH/Ibl THHOBAIIMOHHBIX IIPOEKTOB.

Cexuust 2. KorepeHTHasi OITHKA M ONITHYECKasl CIIEKTPOCKONMA

OO0cy)1anuch COBpPEMEHHbIE TEHACHIIUN Pa3BUTHsI ONTUYECKUX HCCIEI0BAHUN U ONTUYECKON CIIEK-
TPOCKOIIMH U OLICHUBAETCS] MHHOBALMOHHBIHN MMOTEHIMAI IOJYy4YaEMBbIX PE3YJIbTaTOB.

Cexkuus 3. OnroundgopmaTuka

JloKJIaibIBaTuCh COBPEMEHHBIE TEHACHIIMHU PAa3BUTHS (PH3UUECKUX OCHOB TEJETOPTAILIMH U TOCTPOE-
HUS KBAHTOBOM ITaMATH.

Cexnus 4. Hanoontnueckue siBieHust 1 3¢ Ppexrnl

PaccmarpuBanuch 0COOEHHOCTH HAHOONITUKHU M €€ HOBbIE BO3MOKHOCTH B HayUHBIX MCCIIEJOBAHUAX
Y TIOJTY4E€HUH NPUKIATHBIX Pa3paboToK.

Cexkuus 5. HaH03/IeKTPOHUKA U IKCUTOHUKA

JIeMOHCTpUPOBAINCH COBPEMEHHBIE TEHICHIIMM Pa3BUTUSI SKCUTOHUKH, HAHORJIEKTPOHUKH.
Cexkuusi6. HanoonTnuyeckune U 3KCUTOHHBbIE IPUOOPBI

Coo0manuch HoBbIe (PU3MYECKHE MPUHIUITBI TOCTPOSHUS! KOHTPOJILHO-M3MEPHTEBHBIX U KOMMYTAIMOH-
HBIX IIPUOOPOB HA OCHOBE ONTHUYECKUX CBOMCTB KBAHTOPa3MEPHBIX OOBEKTOB U SKCUTOHHBIX KOMILIEKCOB.
Cexnus 7. HanoonTnyeckne MaTepHaJbl 1 METOAbI X MCCJIeI0BAHUS

OO0cyx1anuch COBpEMEHHbIE TEHICHIIMN PAa3BUTHUS MAaTEPUAJIOB C HAHOPa3MEPHBIMU 00bEKTaMU, UC-
CJIEIOBaHMS UX ONTHYECKHUX CBOMCTB M OLIEHMBAETCS MHHOBALIMOHHBIN ITOTEHIIMAJ IIOJy4YaeMBbIX pe-
3yJbTATOB.

Cexnus 8. ®u3nka pe30HAHCHBIX SIBJICHUI M €é¢ MHHOBAIIMOHHBIE ACTIEKThI
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Ha cexuum paccmarpuBaiuch mpo0ieMbl MoUcKa GyHIaMEHTABHBIX PEe3yJIbTaTOB B 00NACTIX (H-
3UKH U OMO(DU3UKHU, CMEXKHBIX C KOTEPEHTHON U HEJTMHEWHOW ONTUKOM, 00ecrieuynBaroIuX rinodaib-
HO€ MPEBOCXOACTBO WM IJ100AIbHYI0 KOHKYPEHTOCIIOCOOHOCTh MPEANOIaraéMbIX MpPOIyKTOB, CO-
3/1aBaeMbIX Ha UX OCHOBE.

CrennoBas cexknus 9. Hanoontuka, pOTOHMKA M KOTepeHTHasl CIIEKTPOCKONMSA
JlokaipIBaIuCh HHHOBALIMOHHO-OPUEHTHPOBAHHBIE MPUKIIAHbIC HAYYHbIE UCCIIEOBaHMs B 00Ja-
CTH KOT€PEHTHON U HEJTMHEHHOM ONTUKH, OMOHUKH.

Jly4mne Hay4dHble COOOLICHMS NAHHOM IIKOJIbI-CEMUHApa MPHUHSITHI JUIsl OMyOJIMKOBaHUS B
Hay4dHOM XypHane U3Bectus Poccuiickoit Akanemun Hayk, cepust pusudeckasi M B €€ EPeBOTHOM
Ha aHTJIMHCKUI 361k BapuanTe Bulletin of the Russian Academy of Sciences: Physics, 2018, Vol. 82.
B 3TOT criucok BKIIIOYEHBI CIIEAYIOIINE CTaThU:

Martepuansl XIV MexayHapoaHoi HaydHOM MIKOJIbI-ceMUHapa « PyHIaMeHTallbHbIE UCCIIE0-
BaHUS Y MHHOBAI[MHM: HAHOOIITUKA, (POTOHUKA U KOT€peHTHasl crieKTpockonus» (2—6 urons 2019 r.,
Womkap-Omna, Poccust)

1. E.B. Bacwibes, B.I1. Kanaunos, B.O. Komnanern, C.B. YUekanun, C.A. lnenoB ®opmupona-
HUE KOJIBLIEBBIX CBETOBBIX ITyJIb B BUXPEBOM IyUKe ()eMTOCEKYHAHOTO U3ITyUeHHsI

2. B.B. Camapues, T.I'. Murpodanona, O.X. XacaHOB DKCUTOHHAsI HyTallHs B CJIO€ MOJTYTIPO-
BOJIHUKOBBIX KBAHTOBBIX TOUEK.

3. A.B. Ilpokomnosa, E.H. Boponmos, C.I1. Kotosa, H H. Jlocesckuii, C.A. Camarun, U.T., MbIn-
xacapoB, A.A. T'opmenes, N.1O. Epemues, A B. Haymos IloBbiienne sHepreTndeckoit 3ppexTiB-
HOCTH JUQPPAKIUOHHBIX ONTUYECKUX JIEMEHTOB I 3a/1a4 TPEXMEPHOU HAHOCKOIIUH.

4. H.C. llepmunos, K.B. Ilerposuun, J1.FO. TapankoBa, C.A. Moucees Ontumusanus ¢GoToH-
HBIX MOJIEKYJI JIsl KBAHTOBOM HaMsTH.

5. C.H. Angapuanos, [0.10. Kounepa, O.I1. [llunzases, A.B. lllkanukoB Kputnueckue mapa-
METPHI CY>KEHHBIX BOJIOKOH JIJISl TaTYNKOB (PU3UUECKUX BEITHMUUH.

6. B.I'. Hukudopos BnusHue nOKanpHOM CTPYKTYPHI KUJKOCTEH alleTOHUTpUIA U JUMETHII-
cynb(pOKCcHIa Ha BpalaTeIbHbIe KOMIOHEHTHI CBEpXOBICTpOro ontudeckoro agdexra Keppa.

7. J.K. Xapkos, B.I'. Hukudopos, A.T". [llmenes, A.B. Jleontses, B.C. JIo6xoB Bo3moxxHocTH
JBYXHUMITYJIbCHOW TIOJSIPU3AIMOHHON (PEMTOCEKYHIHON CHEKTPOCKOMHUHM C PEruCTpalueil CBepx-
osicTporo ontuyeckoro 3ddexra Keppa.

8. JI.K. Xapkos, A.B. Jleontses, /I.I1. [Tapnos, P.®d. Mamua OcobeHHOCTH (HOTOHHTYITHPO-
BAaHHOM MPOBOAMMOCTHU T'€TEPOCTPYKTYP Ha OCHOBE CJIOKHBIX OKCHJIOB JIAHTAHA M CTPOHIIMAL.

9. J1.B.Jlanaes, B.I'. Hukudopos, B.C. JIookoB, A.A. Kuszes, FO.I'. ["'ansmerauaoB HoBbie BbI-
COKOYYBCTBHUTEJIbHBIE IUIEHOUHBIE CEHCOPBI HA OCHOBE ME30T€HHBIX O€Ta-IMKETOHATHBIX KOMILIEK-
cos nanTanou 0B (I11) 1 MHOrOpPa30BBIX JIFOMHHECIIEHTHBIX TEPMOMETPOB.

10. A.T. lImenes, A.B. Jleontses, JI.K. XKapkos, B.I'. Hukudopos, I'.M. ®dasneesa, JI H. Hcna-
MoBa, A.A. Kanunun, T.A. Baxonuna, A.Ill. Myxrtapos, M.}YO. banakuna, B.C. JIookoB ['enepanus
BTOPOW TapMOHUKH B IUIEHKAX MTOJIMMEPHOTO AJIEKTPETa Ha OCHOBE METAKPUIIOBBIX ITOJIMMEPOB € Op-
TaHUYECKHUMHU XpoMOopopamMu

11. A.B. Jleontses, J1.JI. Kapkos, A.I". [lImenes, B.I'. Hukudopos, B.C. JIoOkoB JIroMuHECTICHT-
Hble xapakTepucTik Hanodactul YVO4:Yb3+/Er3+

12. JI.1. Kamanoga, JI.P. AGapa3zakoBa MK-crieKTpOCKOTTMYECKHUI aHAIN3 PACTIPECICHHS CBO-
601HOTO 0OBEMa B IIIACTU(DHUIIMPOBAHHOM MOJTUBHHUIOYTHpAJIE.

13. B.A. Tonenumes-Kyrty3oB, A.B. TI'omenumes-Kyrty3os, /[.A. Wsanos, I'.J[. Mapnanos,
A.B. Cemennukos, H0.B. BanbkoB KommiekcHast AuarHocTuka 1e()eKTOB BHICOKOBOJIBTHBIX M30JIs1-
TOPOB.

14. P.111. Munszes, A.A. Pymsnies, A.A. baes, T.J[. baeBa Mcnonb3oBanue HeHpoceTH 1Sl BbI-
JIeNIeHHsI JIETKUX HA PEeHTT€HOBCKUX M300pakKeHUsX.
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15. A.A. Poxennos, A.A. bae, A.O. Esnokumos, I'.11. Cmupnosa, 0.H. Ennansuies Uccneno-
BaHUE PEHTTCHOBCKUX XapaKTEPUCTHK MAaTEPUAIIOB JIJIsl MOJICITMPOBAHUS (paHTOMA TOpPCA YeIIOBEKA.

16. T.1O. Morunsnas, B.1. Tomunun, A.I'. Botukos McciienoBanue cMeIeHUsT aHTHCTOKCOBOM
BOJIHBI B criekTpax BPMb—ycunenus B KOJUIOWIHBIX pacTBOPAx, COAEPIKAIIUX MTaTOre€HHbIE Opra-
HU3MBI U HAHOYACTHIIBL.

17. AM. Bacwuises, /[.10. Kykymkun, B B. TpodumoB OcaxieHrne HAaHOKIACTEPOB METAIIOB
13 KOJUIOMJIHBIX PAaCTBOPOB Ha MOBEPXHOCTh NOPUCTHIX PYJOHHBIX MAaTEPHAIIOB METOJOM AJIEKTPO-
dope3a.

18. A.I1. IlaBnos, T.C. HlamomnukoBa, A.O. Yubupes, IO.M. I'onoBko, B.M. MyxopTos,
P. ®. Mamun BeicokomnpoBoasiiuii ¢jioi Ha rpanuiie ceruetodiekrpuka BaSrTiO3 u dpeppomarne-
tuka LaMnO3.

19. B.C. AGpamMoB AKTHBHBIE HAHOOOBEKTHI, HEUTPUHO U TI0JIe XUITCAa B aHU30TPOITHBIX MO/Ie-
75X (ppakTanbHONH KOCMOJIOTHH.

20. N.U. oo, @.b. Ecenokona, P.B. EcenokoBa CtumynupoBaHHOE (POTOHHOE 3X0 Ha «JIJTHH-
HBIX» COJUTOHAX M €ro MpUMEHEHHE B OMO’HEpPreTHYeCKOi 3Xo-ronorpaduu MpHu AUArHOCTUKE U
KOPPEKIMH [ICUX0COMAaTUYECKUX 3a0oeBanuil no merony @atumsl EceHOKOBOIA.

21. ITonos U.U., Apxupees U.A., Bamypun H.C., Boponun /I.E., ['magsimuesa A.A., Kcenogpon-
toB C.U., Mopo3 A.B., Hukurun /[.A., Crenanos C.A., Cymennos H.M. Onenka ymupeHnus TpuoH-
HBIX CIIEKTPaIbHBIX THHUH ToHKO# tienku Si(P)/Si(B)/Zn0O B 3aBHCHMOCTH OT S9KCHTOH-(OHOHHOTO
B3aUMOJICHCTBHS U APYTUX (HaKTOPOB.

Bo Bpemst nposenenus XIV Mexnynapoanoit HayuHou nikonsl «Hayka n maHoBaruu 2019»
ObUIM MIPOBEICHO PsiJl HAYYHBIX U MHHOBAIIMOHHBIX KOHKYpCOB. [Tob6enurensimu Konkypca yueHbIX-
WHHOBAaTOPOB «OpUTHHAIBHBIA Hay4dHBIN pe3ynbrar»y cranu KoroBa Cernana IlaBmosHa (r. Ca-
Mmapa) 1 Kanaunos Banepwuii [lerpoBuu (r. MockBa), KoHkypca yHUKaIbHBIX HAyYHO-MHHOBAIIMOH-
HbIX KoMrieTeHmi — ['onenunies-Kyty3oB Bagum Anekceesnu (r. Kazanp), Konkypca nHHOBaImoH-
HBIX pa3paboTok — Hukomnaes Jmutpuii BuktopoBuu (r. MockBa) u ArubanoB Anekceil AnekceeBud
(r. Mockga), Konkypca «Mononexunas naHoBanus» MunszeB Punar IllaBkaroBuu (1. Kazans) u
EcenoxoBa Po3a BanepbeBHa (1. Mocksa), B Konkypce «Jly4mnii Hay4yHbII JOKJIaJ MOJIOABIX yue-
HBIX» quIuioMbl 1 ctenenu BpydeHsl [Ipokonooii [apse Bnagumuposne (r. Camapa) u Marapsia
Koncrantuny ApytioHoBudy (r. MockBa-Tpowutk), quruiomsr 2 creneHu — A6apasakoBoii Jleiican
PycremoBre (1. Kazann), PomanoBoit Bepa Cepreesue (r. Mocksa).

3a BBICOKMI BKJIaJ B pa3BUTHE MeXyHapoJHOM HayyHOM 1IK0Ibl «Hayka 1 MHHOBaum» npu-
cBoeHo 3BaHue [louetHoro nekropa lkonsl «Hayka n manoBanun» Kotosoit Ceetnane IlaBnoBHe
(r. Camapa).

bnarogapHoCTb «3a akKTUBHOE y4acTue B paboTe OprkOMHUTETa U OOJIBILION JTUUHBIN BKIIA, CIIO-
COOCTBOBABIINI YCIIEITHOMY IMPOBEICHHIO IKOJIbD 00bsiBieHa [ maapimesoii Enene iBanosne, [ 'na-
neimeBoid AuHe Anapeesne, ['maasimeBoit Exarepune Anapeesne, [lonosoit Hanexne MBaHoBHe,
Mopo3 Anapero Bukroposuuy, Kapumynnuny Kamunto PaBkarosuuy.
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i B Com sy 5 238

B cBsi3u HapacTaOmUMH KpU3ucaMH (JIyXOBHO-HPAaBCTBEHHBIM, MOJIUTUYECKHM, JAeMorpadu-
YECKHM, S3KOHOMHUYECKUM, COLIMAIIBHBIM, HaAYYHBIM, dKOJOTHYECKUM, YHEPIeTUYECKUM, CHIPHEBBIM,
texHonornueckum) AHO ITHP MAHU nHa cBoell ieTHEl Hay4yHOW CECCHUM pacCMOTpPENa MPUUNHBI
KpHU3HCOB U BO3MOXKHbBIE ITyTH UX MpeoaosieHus. BeipaboTaHa KOHCONMUIMPOBAaHHAS MTO3UIUS y4acT-
HUKOB AKaJIeMUH C MPUTJIAICHHBIMHA Ha CECCHIO U B JAIIHEHIIIYI0 COBMECTHYIO PaboTy Crielrau-
CTaMH, 0 HEOOXOUMOCTH (POPMUPOBAHUS U MPOJABUKEHHSI HOBOTO MUPOBO33PEHHUSI TaPMOHU3AINN
KU3HEHHBIX TPOIECCOB, UACOJIOTUH TyX0oBHOTO pa3Butus obmectsa (MIPO), hopmupoBanus HO-
BOI'0 TEXHOJIOTMYECKOT0, 3KOHOMHUYECKOT0 M COLMAJIBLHOTO yKiaaa. [JlanHoe pemenne onupanoch Ha
3aciylIaHHbIE TOKJIAJbl YYaCTHUKOB AKaJeMHM M NPUIJIALICHHBIX CHELMAIUCTOB, HAa PE3YJIbTATHI
MIPOBEJICHHBIX HAa CECCUU JAUCKYCCUH U MPEACTaBIEHHbIE aBTOPCKHE PaOOThl yUaCTHUKOB CECCHH.

KoncraTnposaJju, 4To HalJ101aeMble POLECChl PACKPYTKH padoT no Hannpoekrtam P@
JAAI0T OCHOBAHHE CYMTATH, YTO HAUNPOEKTHI B 00JIbIIMHCTBE CBOEM He PEelIAIT 32/1a4U TeXHO-
JIOTH4eCKOro npopsisa P@® — 310 cTaHOBUTCH JIMIIb CPEICTBOM JIATAHUS PErHOHAJIBHBIX KHM3-
HEHHO Ba’KHBIX <«IbIP», CO3JAHHBIX B CWJIY HEYJAa4YHBIX IlepeMeH B Halledl CTPpaHe HJIH
HEYMEHHsl, a IOPOii U HelKeJIaHHsl, HEKOTOPbIX YMHOBHUKOB padoTaTh B HOBOI1 cpefe.

DTO CyOBEKTUBHBIN B3I CHU3Y.

IlocTaHOBM/IN: BBIHTH C MNpeljoKeHHeM B PYKOBOACTBO P® 00 OTKPBLITHM HOBOIO
Hannpoekta «Hoass nuBuwiamzauus» (mam Iporpamma IIUIP (IlpopbiBHOrO maeosoruye-
CKOI'0 ¥ JKOHOMHYeCKOro pa3surus) [1].

Ha nam B3rusia, 06110 0b1 BeCbMa 1M0J1e3HbIM 111 Poccnu, B paMKkax nepeyHed 3a1yMaHHbIX
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IIPOEKTOB OTKPBITh CAMOCTOSITEIbHBIHN MpoeKT «HoBast iuBUIM3aIMshy, HaNpaBIeHHbIH Ha HopMuUpo-
BaHUE U MPOJBIKEHHE HOBOI'O MHUPOBO33PEHHUS FApMOHHU3ALUH JKU3HEHHBIX MIPOLIECCOB HA OCHOBE
Pa3BUTHsI TyXOBHOCTHU JIIOJIeH (BMECTO CYLIECTBYIOIIETO — KAalUTAIN3alUU BCEX JKU3HEHHBIX IPO-
1IECCOB) M MJICOJIOTUHU JAyXoTBOpUeckoro passutus oodmectsa (M/IPO), Ha HOBYIO MHKEHEPHO-TEX-
HUYECKYIO U COLIMAJIbHYIO MTOJINTUKY, B KOHEYHOM CUETE — Ha UICOJIOTUYECKHM, TEXHOJIOTUYECKH,
SKOHOMMYECKUN U coluanbHbIil npopblB Poccun nmox HaumoHanbHON uaei «Oomiee 6jaro mpe-
BbIIIEe JIMYHOI'0)» C JIO3YHIOM TapMOHHYHOTO CO3UATENBHOTO Mpoliecca B o0miecTBe «OT Kax10ro
10 TPYAOCHOCOOHOCTH, KaKAOMY IO BKJIAAY B o01ee aeio». 11 HanpaBUTh Ha 3TU LIETIH €CIIU HE
MIOJIOBUHY, TO XOTs 061 10% OT Bceil cyMMBbl, BbIJICIIEHHOW Ha HAIlMOHAJIbHBIE IPOEKTHI, 00eCIeurB
OIIOCPEIOBAHHOIO BJIUSHUS HOBOI'O MOJIX0/1a HA OCTAJIbHBIE peann3yeMble HaNpPOeKThl. [l peanu-
3allMM 3TOr0 HALIPOEKTa CO3JaTh INIABHOTO ornepaTtopa «VICIOIHUTENbHBI KOMUTET», B KOTOPOM
6omnee 50% MOIDKHBI 3aHUMAThH JItoIU, Tporreamme GuisTp [Ipesnmuyma npoekra, chopMupoBaH-
HOTO U3 YHcia Kak MpeAcTaBUTeNel BIacTH, CTOPOHHUKOB Iepexoa o0liecTBa K HOBOMY MUPOBO3-
3pEHUIO0, TaK U YUYEHBIX, OOLIECTBEHHBIX JesATeNIel, NHULMATOPOB HOBOTO LIMBUIN3ALMOHHOIO O~
XOZla B Pa3BUTHUHU 00IIECTBa (MCIOIb3YIOLIET0 HEKOTOpbIe AneMeHThl KomHoro mpasa).

OcHoOBHbBIE 0JI0KeHHU HALIETO NMPEAJI0KEHNS OTPAXKEHBI B HUXKE NPUBECHBI IPUIOKEHUX,
pasmernensl Ha caiite AHO ITHP MAHU: manil2.ru (oTBeThI Ha BONPOCHI IIPH JIMYHOM BCTpeue Oy-
IyT JaHbl Ha MONYJISIPHOM YPOBHE).

WMunnpaTopoM 3Toro mporecca MoxeT BoICTYIUTh AHO mopnep Ky HayuyHBIX pa3paboTOK
«MexaucuunnuHapHas Axanemuss Hayku u MlHHOBaTuKHM» (BCEX 3aMHTEPECOBAHHBIX OTEUECTBEH-
HBIX MBICITUTENEH).

[Tpu nanmumu 3anHTepecoBanHocTH [Ipesunenta PO mopoxHast kapTa MOKET OBITH TPEICTaB-
JieHa Ha 00CyX/IeHHe JJIs 3aMHTEPECOBAHHBIX CTOPOH Ha Ovpkaiiielt ”HHoBanMoHHOM ceccun AHO
I[THP MAHMU (Mocksa-Tpournk, kypopT «Kpacua ITaxpay).

Ipunoxenus

1. CrpaTeruueckuii anropuT™M pemIeHns COBPEMEHHbBIX mpobdiem (manil2.ru; mo kuomke «Hayka u
nHHOBarmu 2019%).

2. Anp6oM mumocTpanuii «3a 001IecTBO ¢ HOBBIM MUPOBO33PEHUEM.

3. Bugeozanuch  HEKOTOPHIX  BBICTYIUICHHHA  YYaCTHUKOB  JICTHEHM  HAy4YHOW  CECCHUH
AHO ITHP MAHMU: https://cloud.mail.ru/public/24ua/5bFwqUB61.

4. Monorpadus «CTparerus TeXHOJIOTHIYECKOTO M COMabHOTO TpophiBa Poccuu B XXI Bekey/
B.J. IlneikuH, 1.7.H., ipod. — Mxesck: U3a. nentp «Yamypckuit yauepcute», 2017. — 232 c.
(http://elibrary.udsu.ru/xmlui/bitstream/handle/123456789/17970/964%D0%BB%D0%B1 100093
2654 19.12.2018.pdf?sequence=1)

Ipesunent AHO ITHP MAHU
AOKTOp (pu3.-MaT. HAYK, npodeccop .. ITonos
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I'JTOBAJIBHBIN AJITOPUTM
PEHIEHUSA COBPEMEHHBIX ITPOBJIEM

N.M. Ilonos

AHO ITHP «Mexauciunnunapaas Axkanemuss Hayku u UHHOBaTHKIY,
Pecny6niuka Mapuii D1, . Mezaseneso, yin. KommyHnuctuueckas, 14
biht.orol@gmail.com

Ilpeaucaosue

Kuznp Ha 3emie 3apoauiack noja BosaeiictueM boxsero 3ambicia, pealTu30BaHHOTO B BHJIE
Bcesbimnero Pazyma. I[ponsuwkenue Beeswiinero Pazyma npoucxonut B ¢opme Jt00BH, pactpo-
CTpaHSIOIIEHCS BE3/IE ¥ BO BCEM, B3aMMOICHCTBYIOIIKM C YEJIOBEKOM Yepe3 ABUKEHHUE YHEPTHH, Xa-
PaKTEepUCTHKH KOTOPOH CTPYKTYPHUPOBAaHBI HH(POpPMAIHEH B BUIE CUCTEMHO CBS3aHHBIX TPOTIOPLIUI
Y COOTHOIIEHUHN. JTU MPOMOPIIUU U COOTHOIIEHUS, PACIIPOCTPAHSIOIINECS KaK Ha Cpely OOuTaHMUs,
TaK ¥ Ha CaMOT0 YeJI0BEKa, 00ECTIEYMBAIOT 3aMKHYTOCTh IPOLIECCOB OMOJIOTUIECKOH JKU3HH, TI03BO-
JISIIOT YEJIOBEKY HE TOJBKO MOJIy4aTh MOMOIIb OT OKPY>KaIOIIEH cpe/ibl, 0TBeuas e B3auMHOCTBIO, HO
Y CaMOpa3BUBATHCSL.

HNudopmarus, Ha KOTOPYIO OMHUpAETCS YENOBEK B CBOEH JKM3HH, MPUXOAUT K HEMY Kak depes
OUIYIIECHHS €€ MOCTYIUIeHHs OT BeeBbimHero Pazyma, Tak 1 HICTOYHHUKOB €€ HAKOTUICHUS M Pa3BUTHS
BHYTpH Ouonorndeckoit xku3nu. [lo nocryny k nundopmarmu BeeBpiliHero pasyma Jroau AessTes Ha 3
rpynmsl: 90 MPOLIEHTOB — 3TO BEPYIOIINE, IeCATHHA OT o01ero uncia oaei (10%) — 3To mpocselieH-
HBIE, B TOM YHMCIIE JIECSITUHA OT MPOCBEIICHHBIX — 3TO MOCBsAIIeHHBIE (1%). YpoBeHb pa3BUTHS AyIIH
MOCBSIIEHHBIX (KaK YHEPTOMH(OPMALMOHHOMN CTPYKTYPBI) 00ECIIEUnBaeT PE30HHMPOBAHHE (OIYIIICHUE
i $UKcaIyio) B Heil Hanboee monHoi nHpopMaluy, nocrynaroiieii ot Beiciiero Pazyma, Heo6xo-
JMMOM JIJTs KHM3HU JIFoAel. DTa nHPOPMAIUs BOCTIPUHUMAECTCS JIFOJIbMH TPOCBEIIEHHBIMH, KOTOPHIE
BBICTPAUBAIOT €€ B BUE, YIOOHOM /sl OONBIIMHCTBA JIOACH (TO €CTh /ISl BEPYIOIIUX).

bnaronmapst mpUpOIHBIM TPOTIOPITUSAM U COOTHOIICHUSM HH(OpMAIHs, 3aJ0KEHHAsI B CTPYK-
Typy AYUIH, pa3BUBAETCS BMECTE C €€ dSHEepreTudeckoil cTpykTypoii. [locTynuBimue u BHOBb CreHe-
pUpoBaHHbIE ()parMeHThl HHPOPMALUK 3aTIOMUHAIOTCS YeJI0BEKOM. B mporiecce 3BOMIOLNHT KU3HU
JIOAM HAayYWJINCh HAKOIUICHHYI0 MH(GOpPMAIMIO 3allOMHUHATh HA BHEIIHUX HOCHUTENSAX. 3aTeM OHH
CTaJI UCIOJIB30BAThH 3Ty MHPOPMALHUIO, TTOJIYYaEMYIO C 3alIOMHHAIONINX YCTPOUCTB, Ul PELICHHUs
MOBTOPSIIOLIUXCA B OMOJIOTHYECKON KU3HU 3aad. J[anee mosBUINCH PyKOTBOPHBIE IPOAYKTHI, CO-
JepIKamme 3Ty HHpopManmo, KOTOPbIe CAMOCTOSITETFHO PEIIa POOIeMbl OMOTOTHYECKOMN KU3HH
YeJIoBeKa, 0CBOOOXkAasi ero 0T He0OXOIMMOCTH BOJIEBOM KOHIIEHTPAIIMK BHUMaHUs (CBOEH BHYTpEH-
HEel YHEPruM) Ha HEOOXOAUMBIX IS )KM3HU OIYIICHUSX. DTa MUHUMH3AIUS 3aTPaT SHEPTUU YeIIO-
BeKa Ha o0ecrieueHre CBOe KU3HeIeATeIbHOCTH MOTUBHPOBAJIa YeJIOBEKa Ha MPOU3BOJICTBO PYKO-
TBOPHBIX CPEJICTB PELICHHUS KU3HEHHBIX MPOOJIEM M TIOBTOPSIOMIMXCS 3a7a4u. Takum 00pa3oM MosiBu-
nuch Ojara, co3naBaeMble Jito1bMU. [TosiBHIIach X KOHIIEHTpAIHs B pyKax Y3KOro KOJU4YecTBa JIHII,
KOTOPBIEC CTAT MU PACIIOPSHKATHCS B UHTEPECAX CBOCH BBITOJIBI, 3aCTABIISAS IPYTUX CO3[aBATh IS
ce0s 9TH Orara 3a MmojgydeHrue oOpaTHO YacTH UMM CO3JaHHOTO. [losBUBIIMECS 3710yMOTPEOICHUS 1
WHIYCTPHSI X CAMOPA3BUTHS CO3/IaN allbTEPHATUBY 3aBUCUMOCTH JIIofiei oT BeerwimHero Pazyma.
Cunbl Takoro BIMSIHMS Ha JIIOICH MOJYYMIN Ha3BaHUE «IEMOHUYECKHX». BMeCTO MOJ0KUTENbHBIX
HMOLUH, KOTOpBIE MOTy4al yeaoBek oT BeeBbimnero Pazyma, popMupoBaBIINX HPAaBCTBEHHOCTH Ye-
JoBeka U 00KECTBEHHYIO MOpaJb MOBEACHHMS, J€MOHUYECKHE CHIIBI MPEIOCTaBIIN OOJIBIIUHCTBY
(BEpyIOLINM JTIOJISIM) OIIYIICHHUS OTPUIATEILHBIX 3MOIUH, MOBBIMAIONINX dPPEKT HE3aBUCUMOCTH
OT BOJIEBOM KOHIEHTPAILMU CBOMX CHJI HA HEOOXOIUMBIX Ui )KM3HH OILIYIIEHUSAX, TEM CaMbIM pa3-
pyuIanu 00’KECTBEHHYIO MOpPaJlb.
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TakuMm 00pa3oM IEMOHUYECKHE CHIIBI HABS3JIA OOJBITMHCTBY (BEPYIOIIMM JIFOISIM) TIOTPEOU-
TENbCKYI0 MOpaJb MOBEICHUS, CTABUBIIIYIO 3aBUCUMOCTb OT PYKOTBOPHBIX OJar, Bbliie 00>KeCTBEH-
HOM Mopanu. JleMoHnueckoe noTpedaeHre NMPEeBbICUIO0 00KECTBEHHOE CO3UJAaHUE NMPUPOIHBIX pe-
CypcoB. DTO, B CBOIO OYepeib, MOPOAUIIO ACPHUIUT PeCypCOB U KPU3UCHI B OTHOIICHUAX MEXKIY
JTIOABMH.

AKTYa/IbHOCTH

IIpu3Haku HaOJI0na011erocsi KPU3UCA YIPABICHUS CUCTEMAMM BO BCEX aCMEKTax ObITUS U
HaOoafoIuecs: TeHACHIUS AeQUIINTa PECYPCOB, 803HUKUIUE U3-30 OOMUHUPOBAHUA NOMPeEOU-
mMenbCKOoU Mopanu HAo co3UOaAmenbHoll, Mo2ym 0Oblmb NPeodoJIeHbl 3a cUenm HOBOU UOeON0ZUU
nyxotBopueckoro passutus obuiecta (MJIPO), moctpoeHHON Ha MPUHATUN HOBOTO MUPOBO33PEHUS
3a cuem oco3nanua ucmunno2o Cmeicna Kusznu uenosexka — HaKONJIeHUA ONBLIMA OUONOZUYECKOU
HCUZHU U MPAHCHopmayuu e2o 6 pazgumue Oyuiu 4ea06eKa U MamepuaibHoil UHOYyCmpuu, Cno-
cobcmeyroueii smomy npoyeccy.

DTO BO3MOXKHO € ciyuae OomKasa om oumuoouno2o cymectpyouero Cusicna Kuznu, 3axnio-
yauie2oca 6 Kanumaau3ayuu ecex HCU3HeHHbIX nPoYUeccos, B KOTOpPbIe BOBJIEUEH YENIOBEK, paiu
W3BJICUYCHMSI BBITO/Ibl U3 pa3pyllIeHUs paHee co31aHHoM [Ipupossl.

Ob0vexmom npunodxcenusn ycunuil odujecmea JOJKHO CTaTh HAKONJIEHUE ONbIma €20 63au-
mooeiicmeusn c Ipupoooit. 310 B3aMMOJEHCTBUE JOJDKHO COAEPXKaTh NCHCTBUS JIOACH, He paspy-
warowue Ilpupody, a onupaiouwjueca na ecmecmeeHno 60300no6nsaemule 6 Ilpupoode pecypcot u
npoueccol.

HanmonanbHasi uaest — 3To yTBepKaeHUE «Bceoduee d1a20 npegvluie 1uuH020) ¢ 103YH2OM
«Om Kax)3#c0020 — no mpyoocnocooHocmu, Kaxcoomy — no 6ka1ady 6 oouiee 0eioy.

[IpuHIMIIHATIBHOW HOBM3HOM SIBJISETCS:

Bo-nepBbIX, HCTIOJIb30BaHUE MPUOOPOB PETUCTPAIIUN M CKPHHHUHTOBOH YIaICHHOM AJIEKTUBHOM (0e3
3abopa npo0) AMArHOCTHKH 3MOIMOHAIBHOIO (poHA uenoBeKa, Yepe3 PEerucTparmio COOTBETCTBHS
OHOPUTMOB IOJIOBHOT'O MO3ra U 4acToT pe3oHaHca lllymana, oTpaxkaromux BIUSIHUE COJTHEYHON aK-
TUBHOCTH Ha mapameTpbl MoHocdepsl 3eMian. 3TO COOTBETCTBHE MOKET BBIPAXKATHCS Uepe3 UAEKC
amMormoHanbHOTO pora (UDD).

Bo-BTOpBIX, aTTeCcTalUsA JyXOBHO-HPABCTBEHHOI'O COCTOSIHUS YEIOBEKA, TO €CTh MHIEKCA TyXOBHOCTH
(Mud) mun, BIUSIOMKX HA Ka4eCTBO pabOThI FOCYAAPCTBEHHOTO amiapara, M BCeX OpraHax ero BJIacTH.

Taxxe 3Ta aTTeCTAlHIO YIIPABICHYECKUX KAJAPOB MOKHO MPOBOIUTH IO YPOBHIO, 00 BEKTUBHO
PErUCTPUPYEMOTO C NMOMOIIBIO CHEUATBHBIX TEXHUUECKUX CPEACTB COOTHOILLIEHHUE 3alpoca Ha Jy-
XOBHBIE U MaTepuajbHble TOTPEOHOCTH HA BCeX 7 ypOBHAX moTpeOHOCTH (cormacHo Macnoy — nu-
pamua noTpedHOCTE ), JOMyCcKarolas 100poBOJIbHYIO TUarHOCTUKY JJISl BCEX MPaXKAaH CTPAHBbI.

ITo stum muaekcam U@ u Mu/] MOXHO BecTH Kak (hOpMUPOBAHHE OTICIBHBIX JTUYHOCTEH,
Tak U oOIecTBa, OleHUBATh Bo3aekcTBUs Ha HUX CMU, KynbTypsl, HCKycCTBa, QU3KYJIBTYPHI U
CIOpTa, YCIOBHM TpyZAa, NIPOAYKTOB MMILENPOMA U CEJIbCKOXO3SMCTBEHHOIO MPOM3BOACTBA U JIp.
(hakTOpOB, BKIIFOUAsI MPUPOIHBIE (DOHBI.

B-TpeTbux, BBEJCHNE B 3KOHOMUKY M couuanbHyto *ku3Hb napamerpa CCJI (ConuanbHoro
Craryca JIM4HOCTH), OTpaKarOIIET0 BKJIAJ YeJOBEKa B 00IIee 1eno (B CO3MaHHE CHCTEMBI OJiar,
npeJHa3sHauYEHHBIX IS TI0JIb30BAHUS BCEMH WIEHAMH OOIIECTBA), B €ro MOBEACHNE COrJIaCHO HOBOM
CO3HMJIATENILHON TBOPUYECKONW MOpPaJIM, KOPPEKTUPYEMON CaMOCO3HAHUEM 4YEJIOBEKa MOJI BIUSHUEM
€ro B3aUMOJEHCTBHS ¢ eMeHTaMu Beiciiero Pazyma, nposiBASIOIIMMUCS B BUJE €CTECTBEHHOIO
MIPUPOJTHOTO MHTEIJIEKTA YeJIOBEKA, TO €CTh Ha €r0 MYIPOCTH, Oa3UpyIOIIeiics Ha )KU3HEHHOM OTIbITE.

CCJI MOeT cTaTh CPEICTBOM pacueTa MeXIy 00bEeKTaMH KHU3HEIEATeIbHOCTH JII0/Iei BMECTO
JICHET B 3aMKHYTOM NPOCTPAHCTBE IUVIAHOBOM 3KOHOMHMKH, PEATN30BAHHON B BUJI€ COLMAIBHOM
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rocy/apCcTBEHHOU Koonepaluy, Bkiatovatomnieil CounajibHbie GOHABI, B KOTOPHIX OyJIET aKKyMyJIU-
POBAaThCS JTYUIIUX OTEYECTBEHHBIE TOBAPHl M YCIYTH, OLIEHUBATbCS BKJIAJ POCCHUSH B oOIiee JAeo.
Otu QOHIBI BBICTYMNAs FOCYAAPCTBEHHBIM 3aKa3uuKoM, ofecnedyaTr cTa0MIbHBIM 3aKa30M OTeye-
CTBEHHBIX NMPOU3BOAUTENEH TOBAPOB U YCIYr. JTOT COLMAIBHBIA roc3akas yA0BJETBOPHUT COLM-
albHBIC U MHBIE CUCTEMHBbIE MOTpeOHOCTH Biaaeabues 0amnos CCJIL. Ilpu sTom uckiIouyaercs
Koppynuus, Tak kak 6amisl CCJI, 3aBucsye ot Bkiaja B ob1iee Aeno u ot uaaekcos DD u Nu/{
yesioBeKa (WK TpyMIbl JII0/IEH ), HE EpelatoTCs CTOPOHHUM JIUIIaM.

IIpakTHYeckas peanu3anus HaIUX IPEIJI0OKEHUHN pacKkpbIBaeTcs Yepes nporpammy [IUIP
(TIPOPBIBHOTO HJICOJIOTUYECKOTO M 3KOHOMHYECKOro pasputusi) (cMm. caut MAHMU: manil2.ru, mo
kHorke «[Iporpamma [TM1DPy»). UMeeTcst 4yeTkoe npeacTaB/ieHue IUIAHA 1€ CTBUA, PeACTOSIINX
TPYAHOCTEH M PUCKOB, MyTell NMPeo0JIeHUs] NpPerpaj, yBepeHHOCTh MOJIYy4YeHHUsl pe3yJIbTaToB
oInepekaoIero pa3sBUTHs rocyiapcTaea U 001ecTBa.

B pesynpraTe peanuzanuu Hammx npeuiokeHuil Poccust M ee HeHHOCTH MOJIYy4YaT JOMHHM-
PYIOILIYI0 MUPOBYIO IPHBJICKATEJIbHOCTb.

Conep:xkanue

C nosiBieHHEM 4eJIoBeKa Ha 3emiie, KpoMe Onosioruueckoit, onpenenénnoin Co3narenem
(bopMbI pa3BUTHSA, MOSABISIETCS €€ JeMOHHUYECKas allbTepHATHBA.

boskecTBeHHBIH Ny Th — €CTECTBEHHBIN, TPUPOHBIN HHTEIJIEKT — ONIUPAETCS Ha CBsA3b C Bhic-
mM Pazymom TBopiia.

JIeMOHUYECKHH MYTh — «CEMapaTUCTCKUID WIH «IIPOMETEHCKHID), ONUPACTCS HA HAXKUTBIA
COOCTBEHHBIN 4EJIOBEYECKHI MHTEJUIEKT WM Ha €ro UCKyccTBeHHbIe aHaoru (MckyccrBennblid Mn-
TeJekT). B cBoux mensix, oTpeiBaeT yenoBeyecTBo oT [lepBoncrounuka Pasyma, B XpuCTHaAHCKUX
penurusax — ot Cesaroro [lyxa.

Bb160p 1/1€0J10ruM — 3TO KIIIOUEBOE PEILICHUE [Tl JATIbHEHIIIET0 pa3BUTHSI, TaK KaK UCOJIOTUs
OIpeAessieT JOCTYI K €CTECTBEHHOMY WJIM UCKYCCTBEHHOMY MHTEJUIEKTY.

JlocTyn K ecTeCTBEHHOMY NMPHPOAHOMY MHTEJJIEKTY TIOCTPOCH Ha CIIOCOOHOCTH YEJIOBEKA
K CAaMOPa3BUTHUIO MaTEPUAIBHOTO Tella, OMO3HEPreTUKH, 00eCIIeunBaroLIeH ero (yHKIIMOHUPOBAHUE,
1 uH(OpMAIH, 33aM0MIEH aNrOPUTM CaMOPA3BUTHA. Pe3yabTaToM 3TOr0 caMOpa3BUTHS SBISETCS
YPOBEHb UyBCTBUTEIBLHOCTH YEJIOBEKA K d7ieMeHTaM Briciero Pasyma, onpenensaromuM cogepKatme
€ro €CTeCTBEHHOI'0 MHTEJIJIEKTA, 3aJal0IIEro MPOLEeCC CaMOPA3BUTH.

JocTyn K HCKYCCTBEHHOMY MHTEJVIEKTY IIOCTPOEH Ha YNPOIIEHUN €CTECTBEHHOTO IPUPOJ-
HOT'O MHTEJIJICKTA ¥ 3aMEHE YaCTH TPYJOEMKHUX 110 KOHIICHTPALIMOHHBIM YCHIIUSAM U TpeOyeMoMy Bpe-
MEHH €r0 Pe3yJIbTaTOB, B YAaCTH NPOSBICHUS B3aUMOACUCTBHS YEJIOBEKA C €CTECTBEHHBIM IPUPO-
HBIM WHTEJUIEKTOM, UCKYCCTBEHHO MOI0OOpPaHHBIMU PEIICHUSAMHU OJIar U LEHHOCTEH, MPEeJI0KEHHBIX
CO CTOPOHBI, a HE C(POPMUPOBABIINXCSI BHYTPH YEJIOBEKA.

CpeacrBom ycu/ieHHsI BJMSIHUSI €CTECTBEHHOI'0 MHTE/JICEKTA SIBJISIETCS] KOJJIEKTUBHOE Ca-
MOCO3HAHHE.

CpeacrBom ycuJieHUs BJMAHUS HCKYCCTBEHHOI0 HHTEJIEKTA SIBIISIETCS IPONIaranjia u co-
TBOPEHHBIE YEIOBEKOM MOJIEIIH.

CpeacTBomM KOHIEHTPALMHK YCHJIMI JIIO/IEH HA PELIEHUH 33]1a4 Pa3BUTHUS SIBJISIETCSH BJIACTD.

BiacTh, paccuMTaHHasi HA €CTEeCTBEHHbIN MHTEJIEKT, UCIOJIb3yeT HHPOPMHUPOBAHUE JIIO-
JIef ¥ KOPPEKIHIO ITPOTEKAOIIUX IIPOLIECCOB.

Buacth, npenHasHaYeHHasi JJsi padOThl ¢ MCKYCCTBEHHBIM HMHTE/VIEKTOM, HCIIOJIb3YET
IIPOIAraHIuCTCKUE U JEMOHUYECKUE MOJIEININ, PEAIM3yEMBbIE UEPE3 YIIPABIECHUE CO3ZHAHUEM JIIOJIEN U
IIPOTEKAIOIUMU IIPOLECCAMH.

Hannyue kpu3HCOB B 00IIecTBe CBHACTEJbCTBYET 0 HaJIW4Me KPHU3HCA BO BJACTH,
a IMEHHO, B IIPOSIBIICHUU €€ HECOBEPIIIEHCTBA KaK B MHPOPMHUPOBAHNYU U KOPPEKIIMH, TaK U B peau-
32l YIPABISIOMUX ()yHKITHA.
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Crpaternuyeckuii XoJ 001ecTBa JOHKEH 3aKI0YaThCSI B OCO3HAHUY OCHOBHBIX CTPYKTYPHBIX
AJIEMEHTOB MUPO3/aHUS, MPUHIUIIOB U LIeJe MX B3aUMOACUCTBUS C MOCIEAYIONIEH BBIPaOOTKOM
WJIC0JIOTHH (TIPABUJI U TIOPSIIKA) SBOJIIOIIMOHHOTO MEPEX0/ia OT MOTPEOUTEIHCKON MOpau K CO3M 1a-
TETbHOM, OMUPAIOIICHCS Ha €CTECTBEHHBINM MPUPOAHBIN MHTEIUICKT M Pa3BUTHE SJIEMEHTOB HCKYC-
CTBEHHOT'O MHTEJUIEKTA, CIOCOOCTBYIOIIUX CAMOPA3BUTHUIO YETIOBEKA.

JeiicTBuUsI 10 BHIPA0OTKe HOBOM M/1€0JIOTUM JODKHBI MCIOB30BATh MPUHITUIIBI U TIOPSIO0K
(dhopmupoBaHHs Bcex a3 OMOIOTHIECKON )KU3HU Ha 3eMIIe, IPEeMCTBEHHOCTh HAPaCTAOIIEH CII0XK-
HOCTH TIporieccoB ee pa3BuThs. CioJja BXOJIAT ITambl 3ap0K/ICHUSI MaTePHAILHOTO MUPA, SHEPTeTH-
YeCKHX M MH(OPMAIMOHHBIX CBS3EH MEXIY €ro 00pa3oBaHHSIMHU, 3apPOXKICHHS U PA3BUTHUS PACTH-
TEIHHOTO MUPA, )KUBOTHOTO MHUPA U MHPA JIOICH.

CaeayomuM IaroM OpraHu3anuu 001eCTBEHHBIX MPOLECCOB SBISIETCS ONMPEIEICHUE aJIro-
pHUTMa BBISBIICHUS U (JOPMYITMPOBAHUS MPOOJIEM U MOUCK PEIICHUI BOZHUKAIOUINX TPU 3TOM 33/au.

IlepBBIM 00BEKTOM STOTO 00IIECTBEHHOT0 BHUMAHHUSA J10/I2KEH CTATh YeJIOBEK U CO3/IaHue
Cpelbl CBOOOTHOTO OCTYTA €T0 K €CTECTBEHHOMY MHTEIUICKTY.

Caeaywuum maroMm J0HKeH CTaTh aHAIU3 JOCTHKEHUN JESTEILHOCTH JIFO/IeH, CTIOCOOCTBY-
IOIUX UJCOJIOTUH TIEPEXOTHOTO MEePHOIa.

Jajee, aHaJIm3 cOCTOSTHUSA KM3HEHHO BAYKHBIX PECYPCOB Ha JaHHBIN NEPUOJT pa3BUTHUS 00-
IIECTBa U MOTEHIIUAIHLHO BO3MOXKHBIX PECYPCOB IS IEPEXOAHOTO Mpolecca.

3aTeM IPEACTOUT UCCJAeI0BAHNE NMPOTEKAKIIMX MPOLECCOB 0 AUCKPETHBIM pe3ybTaTaM
COCTOSIBIIMXCS ATANOB U3HU, BHISIBICHNE TTOBTOPSIIOIIUXCS M BOCIIPOU3BOIUMBIX PE3YIHTAaTOB, MO-
ACIIMPOBAHUU )KNU3HCHHO BAXXHBIX ITPOLCCCOB.

Pa3paboTka MeTO10B U CpPeACTB IPUMEHEHUS Pe3yIbTaTOB MO/IeJIMPOBAHUS K IVIAHMPOBA-
HHMI0 ¥ KOHTPOJIIO IIPOLIECCOB MEPEXOIHOTO NEPHO/IA.

Pa3paboTka u BHeApeHMe CPeACTB OLEHKH, IPUMEHEHUA U JaJIbHelIero pa3BuTus Jes-
TEJHPHOCTH Y€JI0BEKa M OOITHOCTEH JTFO/ICH.

Ha nyTu pa6oThl ¢ 4e10BeKOM, EPBHIM 00BEKTOM TIPUIIOKEHUS TSUCTBUI TTpH HOPMUPO-
BAHUM HJICOJOTUU MEPEXOJHOr0 MEPUOJa, TOKHO CTaTh (pu3nveckoe U JyXOBHO-HPABCTBEHHOE
310pOBbE Yea0BeKa, pa3paboTka U BHeIPpeHHe MPOCBETUTEIbHBIX, BOCIINTATEJIbHbIX U 00pa3o-
BaTeJbHbIX MPOrpaMM Ul JIOJEH pa3HbIX BO3PACTHBIX U OTHO-KYJIBTYPHBIX I'PYII, OTIMYAO-
UIUXCS YPOBHEH MEHTAJIbHOTO Pa3BUTHSL.

I'aBHas weib paboThI ¢ YEIIOBEKOM — MOBBILIEHHE €r0 MYJAPOCTH, TO €CTh €r0 eCTeCTBeH-
HOI'0 MPHPOJHOr0 MHTEJIEKTA, KaK pe3yJbTaTa UyBCTBUTEIBHOCTH K MH(opManuu Beicuiero Pa-
3yMa, OTPa)KaIoIEro €ro TBOPUECKUE BO3MOXKHOCTHU (TO €CTh, TyXOTBOPUYECTBO) U CO3AAHME YCJIO-
BH VIS caMoOpeau3alui KaK 0TAeJbHOI0 Ye/JI0BeKa, TAK U PA3JIMYHbIX 00beIMHEeHNH J1o/1ei
10 UHTCpCCaM, OTBCUAIOIIIUM PA3ZBUTUIO COBHI[aTCHLHOﬁ MOpaJii 1 IepexXony K HOBOU nacoJI0run.

IIpoGJieMbl M MyTH pemieHusi: NPoeKThI nporpammsel IIUDP
(ITpopsiBHOTrO Ueosiornyeckoro u JkoHoMuueckoro Pazsurus)
— unuyuamopwl u ooraoamenu 3aoenoe AHO ITHP MAHH u ee napmmuepul, 6Kk110uasn
OIbOyY BO III'TY

IIpodJiema 1. BeaHOCTD, OTCYTCTBHE CTAOMJIBLHOCTH U I0CTATKA, HEYBEPEHHOCTH B 3aBTPalllHEM
AHe s 00JbIIMHCTBA rpaxaan Poceun.
Ilpeonacaemca:

v  Beectu B PD 3aMKHYTyI0O CHCTEMY IUIAHOBON OE3HAIOrOBOW 3KOHOMHKHU (HAIpPUMED,
1o Tuny 1'oCcy1apCcTBEHHOI0 KOOIEpaTHUBa, OTKPBITOTO JJI B3aUMOJEHCTBHS C PBIHOYHON SKOHOMU-
KOI1), HalpaBJICHHYIO Ha o0ecreueHne BCceX TPYIUBIINUXCS (10 IEHCUN) WK TPYISIIUXCS B HACTOSI-



HAYKA 1 HTHHOBALINH 29 mions )
7 uroas

mee BpeMs TOBapaMHu M yCITyraMu, 00eCIIeYMBAIONIIMHE JOCTATOK U CTAOMIIBHOCTH KU3HEHHBIX YCIIO-
Buil. CyOBbeKkTaMu edaTeabHOCTH [ 0cyJapCTBEHHOTO KOOMEpaTHBa AOKHBI CTAaTh CHEIHAIBHO CO-
3nanHbd conmanbHbii @onn NocynaperBennoit Koomnepanuu (nanee, ®I'K) ¢ ero punmanamu B pe-
THOHAX U MyHUIUIAIUTETaX U COOTBETCTBYIOIIUMHU CITy>KOaMU, IPOU3BOJUTENN MPOAYKIHUU COIHU-
alpbHOrO HaszHaueHus (manee, mpousBoauTtenu), aepxarenu 6amioB CCJI (CommansuHoro Crartyca
JInanocTH) — puznyeckue u ropuandeckue auua, ['ocygapcrsa PO (rapant, ”HBECTOP U PETYIATOP).

v’ Jlis B3aMMOpac4eToOB BHYTPH 1'0CYIapCTBEHHOIO KOOIEPATHBA IPEIaracTcs BBECTU CH-
ctemy 6amioB CCJI B 6amnax CCJI mpon3BOAUTH OLIEHKY CTOUMOCTH MPOAYKIIUY 3aMKHYTOMU TIJIaHO-
BOM PKOHOMHKHU M3 pacueTa YCTaHOBJIEHUS BO3MOXXHOCTH TPYASIIEMYCs MOJHOCTHIO BHYTpH [ocy-
JAPCTBEHHOTO KOOIEpaTHBa YENIOBEKY CTaOUIBHBIA JOCTATOK (0€3 M3MUIIEK POCKOIIN) U YCIOBUS
JUTSL TIPO’KUBAHMS U OT/BIXA B BBIXOAHBIC THU M BO BpeMs OTITycka. Pazpaborarh cuctemMy Haduclie-
Hus 6amnoB CCJI mo pe3yibTataM BKiIaga B o01iee 1eno ['ocyjapcTBEHHOTO KOOMEPaThBa C yUETOM
Bcel crienn(UKY Tpyaa ¥ MecTa POKUBAHMS TpaxaaH. Ha mocienyrommx dTanax pa3BUTHS COIHU-
aNbHON TOCYAApCTBEHHOW KOOMEpalMHU MPeayCMOTpeTh Koppekiuio koiudectBa OamnoB CCJI,
HaYUCIISIEMBIX (PU3MUECKUM U IOPUAMYECKUM JIUIAM C YUYE€TOM 3HAUYCHMSI MHICKCA SMOLUOHATBFHOTO
¢dona (nanee, U2®) u unnekca nyxosuoctu (Mu/l) — orBeyaroriero 3a cOaTaHCUPOBAHHOCTh BHYT-
PEHHUX ONIYIIEHUN PaBHOBECHUSI MEX/Y YIOBJICTBOPEHUEM MATEPHAIBHBIX U JYXOBHBIX MOTPEOHO-
cteil. [IpuBsska konuuyecta Hauncasiembix 6aaoB CCJI k 0TeIbHBIM TUYHOCTSIM UITH TPYTIIaM JII0-
neit uepe3 ux UO® u Nn/l nuimut nuTaromen cpeibl KOppyMIIMPOBAHHBIX MIPEICTaBUTENEH BIACTH.
PaGoraromiue rpaxaane U IEHCUOHEPHI JOJKHBI UMETh BEIOOp (POPMBI MOTydeHHUs JOIU CBOETO JI0-
xoja B Buje 6autoB CCJI v B BUC HAIIMOHAIEHOM BATIOTHI.

v" Co3/1aTh aBTOMaTU3UPOBAHHYIO CUCTEMY (POPMHUPOBAHUS T010BOM oTpeGHOCTEH Corpans-
Horo ['ocynapctBennoro 3aka3a (nanee, CI'3) u [IpousBoauTeneit mpoayKiuu, MIaHOBOTO KOJIMYE-
ctBa 6amioB CCJI, mokpeiBatoux o0sembr CI'3.

v TocynapcTBEHHBIM 3aKa3uMKOM 10 Pa3MENIEHUI0 KOOMEPATUBHOIO roc3akasa, MpUeMy M
pacmhpeeNneHnIo MPOU3BEACHHON BHYTPU KOOMepaTHBa MPOAYKIIMYA Ha3HAYUTh CIEIMAIBbHO CO3/IaH-
Hblil commanbHeli Donn ['ocynmapctBennoit Koomepamuu (manee, ®I'K) u ero dummans
B peruoHax ¥ MyHunumnaimurerax. B nmopsuake padorsr ®I'K HE00X0a1MMO 3a10KUTh MPaBO FpaXkKaaH
Ha OCO3HAHHBIA BEIOOD MOTyYaeMOi IPOAYKIIMH B PaMKaX acCOPTUMEHTa, 0003HAYEHHOTO TroCyaap-
CTBEHHBIMHU CTaHAAapTaMH Ha Ka4YECTBO U BUIbI TIPOTYKIIHH.

v Jlns  mpousBoAuTENEH  OOECIEYUTh  COIJIACOBAHME  MPOM3BOJICTBEHHBIX  3aTpar
C MOJTy4aeMOU MpeaoIIIaToM.

v' TIpeaycMOTpeTh IOPUANYECKMM JIMIIAM BO3MOYKHOCTH BHIOOPA JIOJM IPOM3BOICTBA, OCY-
miectBiasieMoit mo CI'3 Ha 6e3HaIOTOBOM OCHOBE U JIOJIH MPOU3BO/ICTBA, BBITIOJIHIEMOTO Ha OOBIYHBIX
PBIHOYHBIX YCIIOBHUSX C MPABOM CBOOOTHOM peasinu3aiiy MPOU3BEACHHON MPOIYKIIUU IO PHIHOYHBIM
LIEHaM C YIUIaTOM BCeX yCTaHOBJIEHHBIX HAJIOIOB.

v' Jlna motuBanuu IIpousBoauteneii k padore no CI'3 mpeaycMOTpETh CUCTEMY MOBBIIIAKO-
LIETr0oCs] HAIOTOOOJI0KEHHSI OT JIBFOTHOTO JI0 MOJHOIIEHHOT'O M0 MEPe CMELIEHUS J10JIU UX MTPOU3BO/I-
CTBa B CTOPOHY PHIHOYHOM MPOAYKIIMH, B TOM YHCIIE — MTOJIHOE OCBOOOXKICHNE OT HAJIOTOB M TapaH-
TUPOBAaHHBIN MPOM3BOJACTBEHHBIN 3aka3 [IpousBogutensmM, mobenuTensiM KOHKypca Ha MPOU3BOI-
CTBO MPOYKIINH, OTBEYAIOIIEH TPeOOBaHMsI TOCYAaPCTBEHHOTO COIUAIIBHOTO CTaHIapTa.

v’ Paspaborath cucTeMy 0OMeHa Ha TOCyIapCTBEHHOM ypoBHe Mexay Oamtamu CCJI u rocy-
JTApPCTBEHHOM BAIIFOTOM.

v’ Pa3paboTarh CHCTEMY 3allIUTHI OT XUIeHUH nmpoaykiuu CI'3.

v' TIpeaycMOTpeTh MOATAHYIO anpobanuio paboTsl KOOEpaTHBa Ha MAJIOM YUCIIE PETMOHOB
C MOCJIEIYIOMIUM TUPAXKUPOBAHUEM MOJOKHUTEILHOTO OIBITA, C OXBATOM ONPEEIEHHON YacTH Hace-
JICHUSI C TIOCIIEIYIOIIMM PACIIPOCTPaHEHHEM Ha BCE HACElIEHHUE PETHOHA, C 00eCIeYeHHEeM YacTH CO-
HUANTbHBIX ~ yCIyr (Hampumep, TMPOAYKTbl MUTAaHUS, OAEKIAa W 3aTpaTbl Ha  JKUJIIbE)
C TIOCJIEIYIONINM paclIupeHeM Habopa U aCCOPTUMEHTA MPOAYKIIUU COUATHLHOTO HAa3HAYEHUSI.
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v B pervonax ¥ MyHHIMIAIATETAX, 00IaIaI0NMX TPOU3BOJACTBEHHBIM MTOTEHIIMAIOM, HO HE
MMEIoIUX PaboTAIOIINUX MPOU3BOAUTENEH MPOAYKIIMH COIIMATLHOTO HAa3HAYEHUS, IOCTPOUTH 3a TOC-
yIApCTBEHHBIN CUET TOCYAAapCTBEHHBIC NPEANPHUATHS-IIpOM3BOIUTENN MPOIYKIMK COLUAIEHOTO
Ha3HAYEHUS.

Tema zocyoapcmeennozo cpanma’ «KoHueNuus U peKOMEHIAlMK TOCTPOSHUSI CUCTEMBI I'OC-
yAapCTBEHHOW KOOTEpaIiy JIJIsl 0OecTieueHusl HaceleHUs MPOAYKIUEH COIIMaTbHOTO Ha3HAUCHUS.

Cpoku eévinonnenusn: 3 rona (mo 1 sramy Ha TOx).

Ilepeorit 3man — Pa3paboTka KOHIENIHS U PEKOMEHAALNN JIJIs1 TOCTPOCHUS CUCTEMBI TOCyAap-
CTBEHHOW KOOTIEPAIIUH JUIsi 00eCTIeYCHNSI HACEIICHUS MPOIYKINEH COIIMAaIbHOTO Ha3HAYCHUS, TOCTH-
KEHHS CIIPABEITTMBOCTU M HA/ICKHOM COLMATBHON 00eCTIeUeHHOCTH KU3HU OOJBIIMHCTBA TPaXKaaH
Poccuny».

Bmopoit 3man — ABTOpcKOe COMPOBOXKICHUE anmpoOaly HAa MUJIOTHBIX PETHOHAX CHCTEMBI
rOCYIapCTBEHHOM KOOTIEPALINH [T 00ECTICYCHNsT HACEICHUS MTPOAYKINEH CONMAIBHOTO Ha3HAYCHHS
U JOCTHMKEHHS CIPaBEIMBOCTH W HAJE)KHON COLIMATBHOW 00ECTIeUeHHOCTH KU3HU OONBIITMHCTBA
rpaxnad Poccun. BeipaboTka pexomMeHganmii U pa3paboTKa JOMOTHUTEIBHBIX CPECTB IS TO3TaI-
HOTO MaclITaOMpPOBaHUS €€ Ha APyTrue peruoHsl PO.

Tpemuit 5man — ABTOPCKOE COMPOBOXKICHHUE MOATAITHOTO MAacCIITAOUPOBAHUS HA IPYTHE Pe-
ruoHbl PD crcteMbl TocyAapCcTBEHHON KOOTepaluu 1 00ecreueHns HacelleHusl MPOayKIuen co-
[IUAIHOTO Ha3HAYCHUS, JOCTIKEHHS CIPABEIJIMBOCTH M HAJIEKHOHN COIMANIBHON 00eCTieueHHOCTH
KU3HU OONBIIMHCTBA Tpakaan Poccun

Hcnonnumenu:

T'onoenoni ucnonnumens padom:. YTOIHOMOUYEHHBIE TOCYAAPCTBOM OPIraHbl U CTPYKTYpbI
BIIACTH.

T'onoenoii ucnonnumens cpanma: ABTOHOMHAs HEKOMMeEpYECKasi OpraHu3alusl MOAIEPKKU
Hay4yHBIX pa3paboTok «MexnucuuminHapHas Axagemuss Hayku u MuHoBatukm» — nanee, AHO
[THP MAHU.

Coucnonnumenu cpanma: ®I'bOY BO III'TY u ee npusneuennsie AHO ITHP MAHMU napt-
HEpbl, BKJII0Yasi COOTBETCTBYIOILIUE IOCYJAPCTBEHHBIE YUPEKACHUS U CTPYKTYPHI.

Osrcudaemovle pe3ynobmamol:

v CrabunbHas paboTa 1 3apIuiaTa, J0CTaTOuHast IS JOCTOMHOMN KU3HH.

v" JIOCTYIIHOE KWITbE [UIS BCEX B3POCIBIX TPAXKIAH, [0 KAUYECTBY COOTBETCTBYIOIIEE YPOBHIO
COIMAIPHOM MOTPEOHOCTH U pealu3yeMoMy BKJIay B oO1iee aeno CoruaabHON TOCKOOTIEpaIIHH.

v" JIOCTYIHOCTB TOJIyYEHHUsI HE OMACHBIX JJIsL 3710POBbS IIPOLYKTOB IIUTAHHUSL.

v' Bo3MOXHOCTB 00€ecIieueH st JOCTaATOYHOM JIIst 3/I0pOBOro 00pasa JKU3HH OJIEXKI0M, 00YBBIO,
TOJIOBHBIMU YOOpaMH, OBITOBBIMU MaTe€pHajaMy, HHBEHTapeM, MPHOopaMu U 000pYJOBAHUEM.

v JIOCTYIHOCTH (PU3KYIBTYPHO- K KYPOPTHO- 03[I0POBUTEIBHBIX YCITYT, OOIIEHHS C IPUPOIOi
(B TOM uHCIE TypHU3Ma).

v JIOCTYIIHOCTh PaHHEW HEMHBAa3UBHOMU yIAJIEHHOM IHArHOCTUKH OTKIIOHEHHIA OT HOPMBI HMO-
[MOHAILHOTO (JOHA, TICUXOCOMATUYECKUX OTKJIOHEHUH 30POBBS, OHKOMATOJIOTHUH, HOCUTENCH WH-
(heKITMOHHBIX, BUPYCHBIX U 0AKTEPHUOJIOTUYECKHUX 3a00JI€BaHU (CM. MPOEKTHI 110 TIpodieme «Oobec-
nedyeHne 3(hHEKTUBHOTO 3IPABOOXPAHEHUS).

v JIOCTYIIHOCTh YCJIOBHMH JUISI KOPPEKIUU OTKJIOHEHHH OT HOPMBI AMOIMOHAIBHOTO (OHA U
MICUXOCOMATUYECKOT'O COCTOSIHUA (CM. MIPOEKTHI 1o mpobdieme «Obecneuenne 3¢pHeKTUBHOTO 3/1pa-
BOOXPaHEHUS ).

v" JIOCTYIIHOCTh MEJUIMHCKHUX YCIIYT U HEOOXOAUMOM MEAUIIMHCKON MOMOIIIH.

v' O0ecnieyeHne Kak OOLIECTBEHHBIM, TaK U HHAWBUIYaIbHBIM (4epe3 MpuoOpeTeHne, apeH/y,
HaliM) TPaHCIIOPTOM.

v BO3MOXHOCTB CEMEHHOTO ¥ HHIMBHU LY JIbHOTO OT/bIXa BO BPEMSI OTITYCKa U BHIXOIHBIX JTHEH.
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v" JIOCTYITHOCTb M [IPaBO BEIOOPA 00pa30BaHUs B COOTBETCTBHH C JIOCTUTHYTHIM YPOBHEM ITOJI-
TOTOBKH.

v' JIOCTYITHOCTh BHUMaHHS U YCIIYT JOIIKOJIBHBIX U 00Ie00pa3oBaTeIbHBIX YUPEKICHHUIA.

v BO3MOXHOCTB KYJITYPHOT'O OOIIEHHS B PAMKax peaau3allii HOBOH MOPAITH, OTIPeIesIeMOit
ycnoBusimu peanuzaruu UJPO.

v CB0o0O1a BEpOUCITOBEI0BAHMSI, HEITPOTHBOPEYAILETO HOBOM MOPAJIH, OIPEAEIAEMOM yCII0-
BusamHu peannzauuu UJ1PO.

v' Hanuune BO3MOKHOCTH IS peajn3aliii KaxIpiM deioBekoM ero Cmpiciaa XKusuu, 3aximo-
YaroleMcsl B HAKOIUIEHUH OIbITa OMOJIOrMUECKOM JKU3HU U TpaHC(opMaluy ero B pa3BUTHE JTyIIIH.

Oorcudaemutii Ipghexm — NOTyUCHUE KAXKABIM YECTHO TPYASIIUMCS U Pa3BUBAIOIIMMCS YeII0-
BEKOM KOM(OPTHOHN Cpebl IUTst 3I0pPOBOTO 00pa3a KU3HH.

ObocHoeanue akmyanpHOCMU NPOEKMA.

Omrynienye coluuanbHON HE3aIUIIIEHHOCTH U OTCYTCTBHE CIIPABEUIMBOCTH B pacpeeIeHUN
MIPOJYKTOB TPYJa U UX SKBUBAJICHTOB MOPOXKIAET MACCOBOE Pa3oyapoBaHue OOMBIIIOTO YKCIa TPaXkK-
nan Poccun B 3¢ (eKTUBHOCTH TOCYAapCTBA M CHCTEMBI TOCYIaPCTBEHHOTO YIIPABJICHUS, YTO CO3/IAET
MUTAOILYIO CpENy JUIsl AECTPYKTUBHOTO BO3AECHCTBUS Ha JIIOJEH CO CTOPOHBI IpoTUBOCTOSAIMX Poc-
CUM MHOCTpaHHbIX rocyaapcts. CHIKAaeTCs MOTHBALMS K CO3MJATeNbHBIM AeiicTBusaM. [lopoxna-
I0TCS HE3[IOPOBBIE HAMEPEHHUS MTOKUBHUTHCS OiaraMu noTpeduTenbekoit Mopanu. [IpoucxoauT mase-
HHUE TyXOBHO-HPABCTBEHHOT'O YPOBHSI H MOPAJILHOTO Pa3NIOKEHHS JIFOJIEH, 0COOCHHO MOJoeku. B
CBSI3H C ATHM HeoO0Xoauma pa3paboTka mporpaMmsbl peopMHUpPOBaHHS )KHU3HEHHOTO YKIIaga U opra-
HU3alKs TPYJOBBIX OTHOILLIEHUH B o01iecTBe. Pe3yabTar MoKeT OBbITh OJTyU€EH Yepe3 co3aHue coa-
JAHCUPOBAHHOM CUCTEMBI ITUTAHOBOM SKOHOMHUKH B BUJE COLIMAIbHOM IOCY1apCTBEHHOM KOOIEpaluu,
COIPSDKEHHOM C PHIHOYHON YKOHOMHKOM, 00€CIIeUnBaIOIeH KIU3HEHHO BayKHBIE TIOTPEOHOCTH Hace-
nenue Poccun Bcemu BbIlIE NEPEUUCICHHBIMU PE3ybTaTaMU 3TOTO MPOEKTa, MYTEM pa3MEUICHUs
rOCyJTapCTBEHHOTO 3aKa3a Ui MPOU3BOJUTENICH BOCTPEOOBAHHBIX PE3yIbTATOB TPYAa M pacIpese-
JICHUSI UX MEXAY OTJIEIbHBIMU JIFOJIbMH, CEMbSIMHU WU TPYAOBBIMU KOJUIEKTUBAMHU. DTO pacipeaerie-
HUE MOYKHO pEeain30BaTh 4epe3 COlHalbHble (POHABI WIH JAPYrHe€ MHCTUTYThHI OCYAAPCTBEHHOTO
yrnpaBieHus: B cooTBeTcTBUU ¢ HabpauubiMu Oamnamu CCJI. bamner CCJI He moanexar mepenade
CTOPOHHHUM JIMIIaM, TIOTOMY JIMKBUIUPYIOT MUTAIOLLYIO CPEAy Uil KOPPYIIMH U CHEKYJALUU, TEM
caMbIM TIOBBIIIAsI CIIPABEATUBOCTD PaCIpeeNICHUs] MaTepHabHBIX U JYXOBHBIX Onar. Haubonee BbI-
COKHE TpeOOBaHM K KaUeCTBY MPOTYKIMH JJIS ITOJTy4eHHsI TOCYJapCTBEHHOTO 3aka3a [IponsBoaunTe-
JSIMU IPOTYKIIMHU COLUATBHOIO HA3HAYEHMSI U CPEJICTBA 0OecreueHus: He0OX0AUMbIM MPOU3BOICTBA
MPOAYKLUH COLMAIBHOTO Ha3HAYeHUs1 oOecreyaT BRICOKUI CIIpOC cO CTOPOHBI HaceneHus. B To xe
BpeMsi BO3MOKHOCTb ITPOU3BOIUTEINSAM OJIar MOCTaB/ISITh HAa PHIHOK 32 IEHBI'M CBEPXILIAHOBBIE Oylara
00eCTeynT MOTHBAIIMIO JJIS JAJIbHEHIIIEr0 pa3BUTHS IIPOU3BO/ICTBA H YPOBHS €0 TEXHOJIOTHYECKOTO
oOecrieyeHns U JajJbHEHIIero pa3BUTUA, ISl IPOSBICHUS JOMOJHUTEIbHON WHUIIMATUBBI CO CTO-
POHBI HACEJIEHUS 110 NOIEPKKE U Pa3BUTHIO COLUATIBHON TOCYIapCTBEHHON KOOIIEpaLUH.

IIpobsema 2. MeauuuHa He B CHJIaX OCTAHOBUTHL MAaCCOBO HApacTawIlMe XPOHUYECKHUE
3a0oJieBaHMs, IIOPOM He COBMECTHMBbIE € JKM3HBIO. BMecTo BhIeunBaHusA 00J1€3HM JIIOAHU NOJTY-
YAKT NepeBoji 3200/1eBAHUA B XPOHHUYECKYI0 CTAMIO, NOJAEPKMBaeMYyI0 (hapManeBTHUYECKUMH
npenaparaMmu, KOTOpbie B CBOIO 04epe/b JUIIb MOATOHSIOT 110 HOPMY pe3yJIbTAThl AHAJTU30B,
HO He JIeYaT MPUYUHBI CJI0KHBIX 3200/IeBaHUI: OHKOJIOTHYECKH e, CePAeYHO-COCYAUCThIE, IICH-
XocoMaTH4yeckue ¥ HHQeKIUOHHBIe 3200/ 1eBaHuA (MHCYJIbT, HHPAPKT, pak, 0ose3nb Ilapkun-
COHA M 1P.).

Ilpeonoscenus.

[Ipennaraercs uckaTh MPUYKUHBI BOSHUKHOBEHHUS YTPO3bl 3a00J1€BaHUS Ha PAHHUX CTAIHSIX €r0
BO3HUKHOBEHUS (Ha CTaIMsIX JOBpaueOHOro oOCie0BaHMs), KOTJa YeJI0BEK 3a CUeT 37J0pOBOro 00-
paza ’KHU3HU, IPABUIHHOTO MUTAHUS U CHA, TOCTPOEHUS OTHOIIEHUHN B OOIIECTBE, MO3BOJISIOIINX U3~
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OeraTh WK OBICTPO KOMIEHCUPOBATh OTPULIATENIbHBIE IMOLIMU U HETATUBHbIE BHYTPEHHUE OLIYyIIe-
Hus. J{7s 3Toro HeoOX0aNMMO:

v/ C0311aTh HECKOJIBKO X03PACUETHBIX CHCTEM PAHHEH YIaJeHHON HEMHBA3UBHOW CKPHHHUHTO-
BOI1 JOBpaueOHOM AMATHOCTUKH PUCKOB BO3HUKHOBEHUS 3a00JIeBaHUM, B TOM UKCJI€ OHKOIIATATIOTHA,
HAJIMYHSI B KPOBU HOcUTeNel mHpekuuii, 6akTepuid U TpUOKOB, ICHXOCOMATUYECKUX OTKIIOHEHHH
3I0pOBbs. B 3TOM ciyuyae 4enoBeK B MPUBBIYHBIX JJISl HETO YCIOBHSIX (paOouuX WU JOMAIIHHX),
3arutatuB 1000 pyOneit B TeueHnr BpeMeHH OT 5 10 60 MUHYT MOJTy4YaeT JOCTOBEPHYIO MH(POPMAIIUIO
0 HAJIMYMH KaKUX-IHO0O0 YTrPO3 OHKOJIOTHUECKHX 3a00JIeBaHMIA, UTTU HOCUTENIEeH 3a00/1eBaHU B KPOBH,
WM TIPU3HAKOB 3apOKJICHUS ICUXOCOMATUYECKUX OTKJIOHEHUH, BCE ATO € MOJyYEHHEM PEKOMEH/1a-
LU A7 JaNbHEHIINX AeWCTBUN, B TOM YHCIIE PU HEOOXOJUMOCTH U O0OpalleHus K Bpauy.

v’ CO3/1aTh POCCHICKYIO IIKOJTY JUArHOCTHKH M KOPPEKIIMU [ICHXOCOMATHIECKUX 3a00JIEBaHMIA.

v’ CO3/1aTh CUCTEMY TI€IarOTHYECKOTO TECTUPOBAHHUS (PM3MIECKOMN MOATOTOBICHHOCTH Hacee-
Hus, HarpuMmep Ha ocHoBe Komrmekca ['TO, agantupoBaHHyIO0 HE TOJBKO IMOY, BO3PACTy, HO M K
pOCTy M Macce Tefna, ¢ HHPOPMAIIMOHHO-aHATUTHYECKUM CEPBUCOM, BBIAAIOIIUM PEKOMEHAALNMN 110
00pa3y >KHU3HH, MUTAaHHUIO, CHY, HEOOXOUMBIM JIBUTATEIIBHBIM JICHCTBUSM.

Axmyanvhocmy npeonoxcenuil. PaHHSS KOppPEKLUs 37J0POBbS YelOBeKa 0e3 MOAKIIOUEHUS
(hapMaIeBTHYECKOTO BMEIIATEIHCTBA IMO3BOJIUT KOPPEKTUPOBATH IPUYHHEI, BEI3BIBAIOIINE OOJIEC3HH,
BMECTO JIOMUHHPYIOIIEH Ha CerofHs OMOXMMUYECKOW MOATOHKU C MOMOIIBI0 (papMalieBTUYECKUX
[IpenapaToB B 3aJJaHHBIN JAMANa30H 3HAYEHUH MEAMIIMHCKUX aHAJM30B, OCYIIECTBISEMON Ha MO3.-
HUX cTaausax 3a00yieBaHui. Y TaJeHHBIN XapaKkTep TUArHOCTHKY 0 OTHOIICHUIO K CPEACTBAM IOJY-
YeHUSI IEPBUYHON HH(DOPMAIIHH TTO3BOJIUT MACcIITAOMPOBATh YCIIyTH U 3a mipeneiaamu PO ¢ 06padoT-
KoM HMH(OpMAIMK HAa POCCUIMCKOM CepBepe, ONEepaTUBHO PEarupoBaTh HA BHOBH BO3HHKAIOLIHE
yIpo3bl, MTyTEM BBEICHUS COOTBETCTBYIOIIEH MH(OpPMAIMK B OJHOM MeCTe MHpa (Ha pOCCUHCKOM
cepBepe). 3a00Ta 0 370pOBbE 3apyOEIKHBIX TPaK/IaH, IOBBICUT MPUBJICKATEILHOCTh Poccuu 1 00pasa
KHU3HH, (POPMHUPYIOIETOCs B HEH.

IIpoexmul noooepicusaemoie u npoosuzaemvie AHO ITHP MAHH (110 BOCTpeOOBAaHHOCTH):

4.1. PanHss HEMHBa3UBHAsl CKPUHUHIOBAas yjaneHHass OHKOAUMAarHOCTHKa:

Cpok peann3zanuu 3 roja.

4.2. OnextuBHas (6e3 3a00pa Mpo0) CKPUHUHTOBAs TUArHOCTUKA WH(PEKIMOHHBIX OaKTEpHOII0-
THYECKUX M TPUOKOBBIX 3a00eBanuii. Cpok peanu3anuu 2 roja.

4.3. lnarHocTHKa U KOPPEKIHs ICUX0COMaTHYECKUX 3a0oneBannii. Cpok peannzanuu 2 roja.

4.4. CKkpruHMHTOBasi 00OBEKTHUBHAS (C TPUMEHEHUEM PETUCTPUPYIOINUX MPUOOPOB) yaaeHHAs
JIMAarHOCTHKA U KOPPEKIIHsI SMOLMOHAIBHOTO (poHa yesnoBeka. Cpok peanuzanuu 2 roja

4.5. PaHHA4 371€KTUBHAS AMaTHOCTHKA JOMUHT COJAEPKAIIMX MaTepHaiOB B KPOBH CIIOPTCMEHA.
Cpok peanuzauuu 3 roja.

IIpobsema 3. B Poccum oTCcyTCTBYET roCcy1apCTBEHHASI U/1€0JI0THS, OTPAKAKOIIAS BHYT-
PEeHHHEe TPAANLIHMOHHbIE MOTPEOHOCTH I'Pa’kAaH K 00beJHHEHHIO CBOUX YCHJIMI NPH pelleHUuH
KM3HEHHO Ba’KHBIX 32124, MOOWJIM3YOLIAsl IPAKIAH HA OTCTAUBAHUE AKTUBHON KU3HEHHOM
MO3HMIHH.

Ilpeonostcenue. Tlpennaraercs MOCTPOCHUE OTHOIICHUH B 0OIIECTBE HA CO3UAATEIILHONW MO-
pany, onMuparouieiicss Ha HAXXUTYI0 MyAPOCTb JIOAEH, MPOSBISAIOLIYIOCS B HAJIUYUE €CTECTBEHHOTO
MIPUPOJTHOTO UHTEIJIEKTA, KaK Pe3yJibTaTa MOJyYeHHUs] YyBCTBUTEIBHOCTH AYIIH YelIOoBeKa K HH(Op-
Manuu Beiciiero Pazyma, 1ocTUrIIE COOTBETCTBYIOIIETO YPOBHS Pa3BUTHS B IIPOLIECCE HAKOIUICHUS
OTbITa OMOJIOTHYECKON KU3HU. [IpyTUMHU clioBaMu, MpeAsiaraeTcsi MpUHATUE CO3UIATENIbHOM TyXo-
TBOPYECKON MOpajv, KOTOpasi 3BOIIOLMOHHO JOJKHA OTTECHUTH TOMUHHMPYIOIIYIO Ha CErOIHS I0-
TpeOUTENbCKYIO MOpallb Ha BTOPOW IJIaH KU3HEHHOW 3HAYMMOCTH. DTO MO3BOJIMT ClIeNaTh BHOBb
npuHuMaemas B Poccun Wneonorus pyxorBopueckoro pazsutus ooduiectsa (MAPO). Hayuonans-
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HOIl udeeii TpYU HOBOM MJI€0JIOTUU JTOJIKHO CTaTh yTBepxkaeHUE «Bceeolee 0/1aro npespliie Ju4-
HOI'0» C IVIaBHBIM JIO3YHIOM «OT KaMA0ro — Mo TPYAOCNOCOOHOCTH, KAKA0OMY — IO BKJIAAy B
oO1ee aes10». [1aBHBIN MBICJI 5KU3HHU YEJI0BEKA JOJHKEH 3aKII0YaThCs B HAKOIJIEHUH ONbITA OMO-
JIOTHYECKOM ’KU3HH M TpaHcdopManus ero B paspurue aymu. Ha nepsbix aranax npeaaraercs
BBEJICHUE IEMOHCTPALIMOHHOMN BEPCUHU UIE0IOTMUECKON padOThl ¢ HACEJIEHUEM Ha TEPPUTOPUH TPEX
POCCUICKMX PETMOHOB € IMOCIEAYIOIIUM €€ MaclITaOMpoBaHWEM Ha BCio Poccuro u cTpaHbI-naprt-
HEpbI, pa3JIesIONINe HOBbIE UEOJOTHYECKHUE TTOAXO0bI MUPOYCTPONCTBA.

Tema zocyoapcmeennozo zpanma’. «KoHIENINs IOCTPOEHUS U pa3BuTHA B Poccun uneonoruu
JyXOTBOPUYECKOI'O Pa3BUTHUS OOIIECTBAY.

Ilepguiii 3man — pa3zpaboTKa KOHLENIUN HOBOI poccuiickoil naeonorun — UJIPO u pekomen-
JAIUI 10 €€ MIOCTPOCHHMIO C AEeTAN3AUEN I Pa3JIUYHbIX CIIOEB HACEIICHHUS.

Bmopoii sman — Pa3paboTka 1 aBTOPCKOE CONPOBOXKJICHHE 3aITycKa IEMOHCTPALMOHHON Bep-
cun UJIPO Ha TeppuTOpUHU TpeX POCCUMCKUX PErMOHOB C BHIPAOOTKOM peKOMEHJAIMi A ee Mac-
ITa0MPOBAaHUS Ha BCIO TeppUTOpUI0 PD.

Tpemuit s3man — ABtopckoe conpoBoxaenue Beegenue NJIPO na Bceii teppuropuu PO

Hcnonnumenu:

T'ono6noit ucnonnumens padbom: yrnorHOMOUYEHHBIE FTOCYAAPCTBOM OPraHbl U CTPYKTYPbI BIACTH.

TI'onoenoii ucnonnumens zpanma’. ABTOHOMHas HEKOMMEPYECKasl OpraHU3alus MOAAECPKKU
HayuyHbIX pa3paboTok «MexaucuumauHapHas Axagemuss Hayku u VHHOBaTukm» — nanee,
AHO ITHP MAHU.

Coucnoanumenu cpanma: ®I'60Y BO III'TY u naptaepst AHO ITHP MAHU.

Osicuoaempie pezyromamol:

v Kounenuus nocrpoenuss UJIPO u cucreMHoe 000CHOBaHUE PabOTOCHOCOOHOCTH TaKOIo
UJE0JIOTUYECKOTO MOAX0/a.

v CTpyKTypa 3JIEMEHTOB HOBOW HICOJIOTHHU U WX HA3HAYEHHE C ONUCAHUEM B3aUMOICHCTBHS.

v" O06pa30BaTeIbHO-TIPOCBETUTENHCKOE W BOCIUTATENFHOS METOJUIECKOEe OOecreyeHne HO-
BOI MJICOJIOTHH, BKJIIOUYAs] aHUMAIIMOHHBIE (PHITBMBI, BUICO-JICKIIMN ¥ BEOUHAPBI.

v" EcrecTBeHHO-Hay4YHOE 000CHOBaHHE PabOTOCIIOCOOGHOCTH HOBOW HICOTIOTHH C OMOPOW Ha
BCEJICHCKUE 3aKOHBI Pa3BUTHS, BKIIIOUAsl HAyUYHbIE UCCIIEJOBAHMSI, IOAIEMEHTHO OATBEPKIAIOIIIE
JOCTOBEPHOCTD IpeJIaraeMoi MOJEIH, JeMOHCTpalus paboTsl uucen psga Gubanaun u gucen «e»
U «TT».

v PeKOMEHAAIMK TI0 CO3/QHUIO CHCTEMbI PETHCTPAlMd U HWHGOPMHPOBAHHS TPaXkIaH
00 Mupaekce smonuonanbHoro ¢pona (MO®d) Bcex HCTOYHUKOB MH(OpMAINK, BO3ACHCTBYIONINX HA
YeJI0BEKA.

v’ PexkoMeHaluKM 10 CO3JaHUI0 CHUCTEMBI PETUCTPAllMK ¥ HMH()OPMUPOBAHUS TPaXKIaH
00 MHaekce qyXOBHOCTH, OTBEYAIOIEM 3a CTENEHb COIJIACOBAHHOCTH JAYXOBHBIX U MaT€pHalIbHbIX
noTpeOHOCTEH YesloBeKa Ha BCEX YPOBHAX NMOTpeOHOCTEH (1o nupamuae Macinoy).

v’ Uepapxudeckas cHCTEMa HCOJOTHUECKUX YCTAHOBOK C PEKOMEHIALMSIMH 110 Pa3BUTHIO
KHU3HEHHO BaXXHBIX chep KU3HEASATETLHOCTH POCCUHCKOTo 00IIecTBa, opMaM MX MPOBHKEHUS,
10 BEICHUIO MEXAYHAPOAHON IOJIUTHKH.

v’ Marepualisl HIeONIOrHIECKOM pabOThI U PE3yJIbTATHI IEPBBIX IIATOB 110 WX BHEIPECHHIO.

Oosrcuoaemutii 3¢pgpexm — [1omydeHue coCTOSTHUS BHYTPEHHETO KOMGBOpTa y OOJIBITUHCTBA KH-
teneit PO, yBepeHHOCTH B CBOMX JIEHCTBHAX U B CBOEM OyayIleM, MOBBHIIIEHHE HPABCTBEHHON MO-
payin 00I1IeCTBa U COOTBETCTBYIOIIETO KaueCTBa XKU3HU U XKU3HEACATEIbHOCTH JIIOACH U Pa3IUYHbIX
uX 00bEMHEHUH B TPYAOBBIX KOJJICKTUBAX WM MECTaX OT/AbIXa U MpoxuBaHus. OCBOOOXKACHHUE JTIO-
JIel OT JaBJICHUS MOTPEOUTEITHCKOM MOPAITH.

Obocrosanue akmyaipHoCmu npoeKma.

[To3nuroHMpoBaHuE rocy1apCcTBa KaK 3alUTHUKA OT BHEIIHUX BBI30BOB U IIPOIXYKTOB BHYTPEH-
HETO Pa3JIoKEHUs] HE MOYKET MOJTHOCTBIO OTPAXKaTh MHTEPECHI CMbICTIA KHU3HU OOJBIIMHCTBA JIFO/ICH.

STH T
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Jl51st 0TBETA Ha BOMPOC, KAKOW JTOJDKHA OBITh UICOJIOTHS, Pa3yMHO BOCIIONB30BAaThCS (GHIIOCOd-
CKHM CMBICIIOM, 3QJI0KEHHBIM B BBIPAXKEHUU «XOpOII Bpad HE TOT, YTO «BCE 3HAET», a KTO XOPOLIO
aeunT!».

HyxHa peanbHas oTaava, yCTpeMIIEHHAs BIEPE] K CAMOCOBEPILIEHCTBOBAHHUIO.

Ho 4T00851 uTO-TO ENaTh, HAIO CHAYaAIa 3HATh.

[lepBoouepenHas 3agaya rocyJapcTBa HE B CO3JaHMM YCJIOBHMM I HAKOIUICHWS 3HAHUU,
a B OTKPBITHH JIOASM JOCTyIa K ECTECTBEHHOMY MHTEIJIEKTY, CO31aHHOMY Briciinm Pazymom. Otot
JOCTYN K KOJIJIEKTUBHOMY CaMOCO3HAHUIO 00ECIeuMBAETCSl yepe3 MOAHATHE TyXOBHO-HPaBCTBEH-
HOTO yYpOBHS YeJIOBEeKa M odOmiecTBa. M caenath 3TO CrocoOHA M TOJDKHA HIICOJIOTHSI, IPOBOIUMAST
rocyaapcTBoM. Ha pasnuuHbBIX YpOBHSX KU3HEACATEILHOCTH JIIOJIEH, Ha pa3InYHbIX (azax u ypoB-
HSX Pa3BUTHUS IYyIIM JOCTaTOYEH CBOM YpPOBEHb CAMOCO3HAHMs, 00OECIEUYNBAEMbIN COOTBETCTBYIO-
LIUMU 3JIEMEHTaMH Pa3BETBICHHON UI€0JI0TUHU. [ TaBHBIM IPUHLIUIIOM Pa3BETBIEHUS UACOJIOTHUH SIB-
JSI€TCS IPEEMCTBEHHOCTD COJEPKAaHUS BBICILIUX €€ JIEMEHTOB HU3ILKMHU.

VY 11060¥ UIE0I0THH AOKHA OBITh 11eJIh, OMPaBABIBAIOIIAS CMBICT KHU3HU Jrojei. Ha ocHOBe
IIyOOKOIr0 CUCTEMHOTO aHaJIN3a UMEIOLINXCSA YYEHUH U BHICKAa3bIBAHUN BCEX APEBHUX M COBPEMEH-
HBIX MBICIIUTENEH, MPaBUILHBIM ObLTO ObI pUHITH CMbIcioM JKu3Hu yenoBeka «HakorieHue onbita
OMOJIOTMYECKOM KU3HU U TpaHcopMalus ero B pa3BuTHe Ayminy. Llenbro u1eonoruu 10mKHO CTaTh
MOBBIIICHUE KOJUIEKTUBHOTO CAMOCO3HAHUSA U OTKPBITHS JOCTYIA K €CTECTBEHHOMY MHTEIJIEKTY C
HalMOHAJIBHOM uneen «Bceobiee 61aro mpeBbIlie JIMYHOTO» ¢ peanu3anuend nmpuHiuna «OT Kax-
JIOTO — TI0 TPYJIOCTOCOOHOCTH, KaKIOMY — IO pe3yJbTaTy BKIada B oOmiee neno». Poccus umeer
BO3MOKHOCTh OIIEPEThCS HAa HOBYIO MI€0JIOTHIO pa3BuTus oomectsa — MJIPO. Ota UIPO cioco6Ha
MIPOTUBOCTOATH Pe3yJbTaTaM JIEMOHMYECKOTO KOJIJIEKTUBHOTO CAMOCO3HaHUs (TO €CTh MOJIBEPTHY-
TOT'O BO3JIEHCTBHIO HH(OPMAIMH, UCXOSIIEH OT CHII, CIEPKUBAIOIINX CO3UIATEILHOE TyXOTBOpYE-
CKO€ pa3BUTHE, WIH U3 HCTOYHUKOB MH(GOPMAIIMU, COTBOPEHHBIX JIFOJABMH ISl JOCTHKEHUS pa3iny-
HBIX LIeJIeH MpaBsAIIeil UTHI 00IIeCTBa), TOTPEOUTETHCKOW MOpAI, HaBSA3aBIIEH COBPEMEHHOMY
o01IecTBy 0053aTENbHOCTHIO KalUTAIN3allluK PE3yJIbTaTOB BCEX KU3HEHHBIX mporeccoB. Co3uma-
TENbHOE Pa3BUTUE B COOTBETCTBUU ¢ 3ambIcioM BceeBbiniHero Pazyma (ecTeCTBEHHOTO IPUPOIHOTO
HHTEeJUIeKTa), obecreunBaemoe NJIPO, Oyet akTMBHO BOCTPEOOBAaHO M Ha MEKTyHApOIHOM apeHe.

[Tpu Hanuuue rocynapcrsenHoro 3akaza AHO [THP MAHU mosxeT B3sTh Ha ce0st OTBETCTBEH-
HOCTb 3a IIPOBEJICHUE HAYUHBIX UCCIIEIOBAaHUI U BRIPAOOTKY MPAKTUYECKUX PEKOMEHIALUN, COCTaB-
JIEHHE 10POKHOM KapThl 3BOIMIOIMOHHOTO0 niepexoa k MJ[PO 1 moaroroBke MaTepuasoB AJis €€ BHE-
peHus. DTOT MePexo]l Ha KaXJI0M YPOBHE JKU3HENEATEIbHOCTH JIOACH, Ha Kaxa0h (a3e u KaxIoMm
YPOBHE Pa3BUTHS AyIIH OyAET CONPOBOXAATHCS COOTBETCTBYIOIIMMHU HJICOJOTHUYECKUMH YCTaHOB-
KaMH. DTH YCTaHOBKHU OyayT OpPMHpPOBATHCS Ha OCHOBE BBISBICHUS U3 PEAbHOM MKU3HU Ba)KHBIX
po0JieM U BOTIPOCOB, HA KOTOPBIE TpeOyroTcs oTBeThl. COOp 3T0i mHPOpMaIiK, HEOOXOTUMON IS
pa3pabOTKX HOBOM MJCOJIOTHH, OYyIeT MPOU3BOIUTHCS Ha OCHOBE MPUBJICYEHUS OOJIBIIIOTO YUCIa 00-
IIECTBEHHBIX aKTUBUCTOB. YUeHbIE, 00001Ias MOIy4eHHYI0 HH(pOpMaIHIO, OYIyT cO3/aBaTh eCcTe-
CTBEHHO-HAy4YHYIO MOJIEJIb, HE TOJIBKO OTPAXKAIOIIYIO €€ COAEPKAHHME, HO M MOKA3BIBAOLLYIO ITyTH
peleHus, BKJIIoYasi MpOoCBeIleHHe, BOCIIUTaHUe 1 oOpazoBaHue xxuteneit Poccun. IIpaktuku OyayT
peann30BbIBaTh CBOW OMBIT B paMKax 3TOM MOJETH sl BHIPAOOTKU MICOJIOTUYECKUX YCTAHOBOK U
MIPAKTUYECKUX PEKOMEHIALUN.

IIpodsema 4. Hu3kuii ypoBeHb MOPAJIbHO-HPABCTBEHHbIX OTHOIIIEHU B 00111eCTBE U 0CO-
OeHHO cpean AeTeil U MoJoekH. OTCYTCTBHE Y MOJIOJEKH HAC0JOrHYeCKUX OPHEHTHPOB 1JIs1
caMopa3BuTHs. J[OMUHUPOBaHMeEe CHCTEMbI 00pa30BaHMsl, TOTOBSALIEH MOTPeOUTe e 3HAHUI, a
He UX co3HJaTe/ieil, OPHEHTHPYEMBIX Ha MOTPeOUTENbCKYI0 MOPAJIb, YY:KIYI0 POCCHICKOMY
MEHTAJIUTETY.

Ilpeonazaemca co3nanue TBOPUECKOM CO3UIATEIBHOM Cpeibl C HOBBIMU HACOJIOTUYECKUMU
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MI0/IX0JIaMU K ITPOCBELLEHUIO, BOCIIUTAHUIO U 00pa30BaHMIO rpakaaH, GOpMUPYIOLIEH BHICOKUH ypo-
BEHb BHYTPEHHEW KYJIbTYpbl, OTPaXaeMOil YPOBHEM €CTECTBEHHOI'O MPUPOJHOTO UHTEIIEKTA C yye-
TOM (pa3pl pa3BUTUS [AyIIM, OTIMYAIOIIEHCS A JIMI PA3JIMYHOrO BoO3pacTa: OoT O A0 18,
ot 18 10 35, ot 35 10 50, cBeie 50 net. [locTpoeHue cucTeMbl MPOCBEIIEHUs, BOCIIUTaHUS U 00pa-
30BaHUs Ha OCHOBE MMPAKTUUYECKON JEATEIbHOCTH, CO/Iep KAIlel 2IEMEHThI TBOPUECTBA, HANPaBJICH-
HOM Ha JOCTHKEHHE JIOKAIbHOHM 1enmu, (opMHUpYyeMOil KOJJIEKTUBHO BBIMOIHIEMBIM IPOEKTOM,
BKJIIOUAIOLIEH COMPsDKEHNUE paOOoThI JIUL Pa3IMYHBIX BO3PACTOB U MOKOJIEHUH.

Tema zocyoapcmeennozo cpanma: «Pa3paboTka U MPOABUKEHUE KOHIEHIUN TOCTPOCHUS U
METOJIMYECKOr0 00ECreUYeHNs CUCTEMbI ITPOCBELICHMs], BOCIIUTAHUS U 00pa30BaHMsl, OTBEYAIOIIECH
BBI30BaM COBPEMEHHOCTHU M TPEOOBAaHUSM HOBOW TOCYIapCTBEHHON MACOJIOTHI»

Ilepeuiii 3man — Pa3paboTka u myOoInaHOe 00CYKACHNE KOHIETIIINN IIOCTPOCHUS U METOINYE-
CKOTO 00€ecIeYeH s CUCTEMBI IPOCBEILIEHUS, BOCTUTaHUS 1 00pa30BaHUsl, OTBEYAIOIIEH BHI30BaM CO-
BPEMEHHOCTH M TPEOOBAHUSM HOBOM TOCYJapPCTBEHHOHN HICOJIOTHH.

Bmopoit s3man — ABTOpCcKO€E CONPOBOXKACHHE anpoOalluy BHYTPU PETHOHANBHBIX KCTIEPUMEH-
TaJbHBIX IIOIIAJIOK HAa TEPPUTOPUU OT OJJHOTO JI0 TPEX POCCUICKUX PErMOHOB KOHIEIIUH TOCTPO-
€HUS ¥ METOAMYECKOro 00ecredeH sl CHCTEMbI MPOCBEIIEHHUs, BOCIIUTAHUS U 00pa30BaHUs, OTBEYA-
IOLLEN BBI30BAM COBPEMEHHOCTH U TPEOOBAHUSAM HOBOM TOCYJapCTBEHHOMN MJI€0JIOTHUH, BKIIOYAsl BbI-
paboTKy peKOMEeHAAINH M0 MacIITabUPOBAHUIO HA BCIO Tepputoputo Poccum».

Tpemuit 5man — ABTOPCKOE COTMPOBOKICHHE MMOATAITHOTO MAacIITAOUPOBAHUS Ha IPyTUE Pe-
riuoHbl PO cucteMbl MpOCBElIeHMs], BOCIIUTAHUS U 00pa30BaHUsl, OTBEUAIOIICH BBI30BaAM COBPEMEH-
HOCTH ¥ TpeOOBaHUSAM HOBOM TOCYAapCTBEHHOM UJICOJIOTHH.

Hcnonnumenu:

T'ono6noit ucnonnumens padbom: ynorHOMOYEHHBIE FOCYAAPCTBOM OPraHbl U CTPYKTYPbI BIACTH.

T'onoenoii ucnonnumens cpanma’. ABTOHOMHAs HEKOMMEpPUYECKasi OpraHu3alus NOAIEPKKI
Hay4YHBIX pa3paboTok «MexnuctuminHapaas Axagemuss Hayku m MaHOBaTHKM» — manee, AHO
I[THP MAHUN.

Coucnoanumenu cpanma: ®I'bOY BO III'TY u naptaepst AHO ITHP MAHU.

Osicuoaempie pezyromamol:

v ®opMHUpOBaHKE CMBICIIA PA3BUTHS YEIOBEKA M [IEHHOCTEN 00IIeCTBa.

v" BripaboTka TpeOOBaHMI U CO3[aHUe YCIOBHI T (OPMHUPOBAHKS INYHOCTH Ha BCeX (pazax
pa3BHUTHUS AYIIN: KOJTUYECTBEHHOE HAKOIUICHHE WH(POpMANUU U (pOopMHUpOBaHUE MPEACTABICHUSI 00
OKpyXaromeM (U3NYECKOM U TyXOBHOM MHpe (10 18 1eT); KoJTu4ecTBeHHOE HAKOIUIEHHE OIbITa
KoMMYyHHKaIui (¢ 18 mo 35 ner); kauecTBEHHOE caMOoTpeieNieHue COOCTBEHHOM TMYHOCTH (C 35 110
42 net); MaKcCUMallbHasE caMopean3aius B )xu3Hu (¢ 42 o 50 ner), peanuzamnus ceOs Ha dTane My/I-
poctH (paboTa Ha KOJJISKTUBHOE CaMOCO3HAHHE COOTBETCTBYIOIIETO YPOBHS KU3HEACATEIIBHOCTH).

v' Mertoauueckoe obecredeHue JUiss HHAUBHAYAILHON BOCIIMTATEIBHOM, IPOCBEIEHYECKOM 1
00pa30BaTeNbHON IEATENIFHOCTH C Pa3IMYHBIMU IPYNIIaMU HACEJICHUS: JETbMHU JIOIIKOJIBHOTO BO3-
pacrta, IMKOJIbHUKAMH, FOHOCTBIO, MOJIOJIEKbIO, TPYAOBBIM HACEJIEHUEM U IEHCHOHEPaMHU.

v OCHOBBI KYJILTYPBI 3JI0pOBOIO 00pa3a KM3HU U JBUIaTe/IbHOM aKTUBHOCTH, BKJIIOYAs Me-
TOJBI KOHTPOJISL U KOPPEKLIUU.

v" OCHOBBI 1 000CHOBaHHE BOCTPEOOBAHHOCTH JIyXOBHO-HPABCTBCHHOTO BOCITHTAHHUSL.

v' PoJib, OCHOBHBIC HANIPABJICHHS M CPEICTBA TPOCBETUTEIBCKOM IESTEILHOCTH.

v ®opMBI M CPEICTBA OLEHKU d(P(GEKTUBHOCTH CUCTEM IIEHTPAIM30BAHHOM M MHIUBHILYallb-
HOM 00pa30BaTeIbHOMN JACSITCIBHOCTH.

v' Tpe6GoBaHUsI K METOJANYCCKAM MATEPUAIaM BOCITUTATEILHOM, TIPOCBETUTENLCKOM U 06paszo-
BATEJIbHOM AESATENBHOCTH C IPUMEPAMU YACTUYHOM UX peau3alyH.

v Pexomenparmu 1151 PoHga MPE3UACHTCKUX IPAHTOB MO aIalTalyy K MIpeajgaraéMon uaeoso-
MU ¥ CUCTEME BOCITUTAHMsI, IPOCBEIIEHHs U 00pa30BaHuUsl, OTBEYAIOIIEH BI30BaM COBPEMEHHOCTH.

Osrcuoaemutii Ighghexm — OTyUEHNE CUCTEMBI PELIEHNE KaPOBBIX BOIIPOCOB JUIsl pA3BUTHS

>z )<
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rocyJapcTBa u 00IIecTBa, OTBEUYAIONIel BEI30BaM COBPEMEHHOCTH U TPeOOBaHUSIM HOBOU TOCyIap-
CTBEHHOM UE0JIOTUU

Obocnosanue akmyaipbHocmu npoeKmad.

B Hacrosmiee Bpems CMBbICI KM3HM OoONIbIIMHCTBA TpakgaH Poccum  cBoauTcs
K KaluTaJIu3alid pe3yIbTaTOB BCEX JKU3HEHHBIX MPOIIECCOB, HABA3aHHOW IMMOTPEOUTENBCKOI Mopa-
JBIO M COLIMAJIbHON HEYCTPOEHHOCTHIO. J{71sl TOTro, YTOOB! BO3HHMKIIA CHHEPTeTHYECKas CBSA3b YCUIIHH
0 PEIICHUIO COLMAIBHBIX 3a7ad 00IIecTBAa U HEOOXOIUMON Il YCTOMUMBOCTH CUCTEMBI COIHATh-
HOT0 00ecTeYeHHUs )KU3HU IpaxiaH, GOpMUPYyEMOM KyJIbTypoil HacesleH!sl, He0OX0uMa KOpeHHast
IepecTpoiika B3IJIAI0B HA CUCTEMY BOCIIUTAHMUSI, IPOCBELICHHS U 00pa30BaHUs HaCEJIEHUs, KOTOpas
MIO3BOJIUT MOJYYUTh HAMEUEHHBIE Pe3yJIbTaThl U JOCTHYb 0003HaYeHHOTr0 ¢ deKTa.

IIpoGaema 5. CymecTByeT yrpo3a 3arpsi3HeHUsl 0K0JI036MHOI'0 BO3IYIIHOI'O NPOCTPAaH-
CTBA U MOA3EMHBIX ITPYHTOBBIX BOJ NPOAYKTAMM Pacnajga OPraHM4ecKuX coeMHeHU i, XpaHs-
IIHUXCA HA HECAHKIMOHUPOBAHHBIX M CAHKIMOHHPOBAHHBIX XPAHW/JIMILIAX KOMMYHAJIbHBIX
TBePAbIX O0TX0/10B, (hopMUpOBaHHE OKpY:KaKUIel cpelbl, COCOOCTBYIOLIEH MOHNKEHHUIO Y-
XOBHO-HPAaBCTBEHHOr0 yYpoBHs J1oJeil. Tpebyercss onepaTHMBHBIH KOHTPOJIb KOHLEHTPALIMHU
TeXHOJIOTHYEeCKHUX ra3oB B BOAHBIX pacTBopax (B AJC, npu 1o0b14e yriaesoaopoaos). Tymenue
M0KapOB HeTAHBIX PA3JUBOB HA MOBEPXHOCTH €CTeCTBEHHbIX BOJ0EMOB.

Ilpeonacaemcs:

- BHEJIPEHUE aBTOPCKUX TEXHOJIOTUH JIMKBUIALMH OPTaHNUECKUX BEILIECTB B CAHKIIMOHUPOBaH-
HBIX U HECAaHKIMOHUPOBaHHBIX XpaHmwnmax TKO u ckoToMorunpHuKax 0e3 BbleIeHMs Ta3a 1 0e3
yuep6a Juist OKpy>KarolLei cpe/ibl, B TOM YHUCIIe sl TOI3EMHBIX BOJ;

- B o0yacTu (PpU3MUECKONW SKOJIOTUU CO3JIaHME MHIYCTPUU T'apMOHHU3AIMH SHEPreTHUYECKON
CTPYKTYPBI OKPY’KaIOIIEro MPOCTPAHCTBA U MOBBILIECHUE JTOCTYITHOCTU Ul MacCOBOIO CIpOCa MpH-
POIHBIX TAPMOHH3ATOPOB YHEPIETUUECKOI CTPYKTYpPbI OKPY’KAIOIIETO MPOCTPAHCTBA, OOeCIIeUeHNE
JOCTYITHOTO U KOM(OPTHOTO OOLIEHHsI IPaX/1aH C JIECOM, TOpaMu, OTKPBITBIMHU NPUPOJIHBIMU BOJIO-
eMaMu,

- CO3JaHMe YCJIOBHUH A7 mocTeneHHoM nuddy3un pe3ynbTaToB TPYI0BOM NESATEIBHOCTH, CO-
TJIACYIOLIUXCSl ¢ HOBOW MOpaibio, OTBEYAIOLICH BBI30BAaM COBPEMEHHOCTH M TPEOOBaHHMSIM HOBOM
roCyJJapCTBEHHOM HJICOJIOTHH.

Axmyansnocms. [IpuMensiemMble cpeicTBa O0pbOBI C IKOJIOTHYECKOI 0€301MacHOCThIO Mpea-
raf0T BpEMEHHBIE PELICHHUS CHU)KEHUS 3KOJOIMUECKON yrpo3bl, HE 3aTparuBas IpUYMHbL. Y IepOHBI
IIPUMEHSIEMBIE B HACTOSIILIEE BPEMSI ITOIXO/IbI ITPY OCBOEHUHU CPEJCTB HALIIPOEKTOB, CKOIMPOBAHHBIX
C «IOTEMKUHCKHUX» JIEPEBEHB, TO €CTh, KOI'J1a THUIOIIY0 OPTraHUYECKYI0 MACCy, BBIICISAIOLIYIO I'a3bl
U BPEZIHBIE BEILIECTBA, 3aCOPSIOLIUE BO3AYX, I0UYBY U TPYHTOBBIE BO/bI, HAKPHIBAIOT IJIOTHBIM «OJI€-
AJIOM», CBEPXY KOTOPOr0 Ha HABO3HOM I'PYHT CEIOT 3€JICHYIO TPaBKY.

[lepenaua B yacTHBIE PYKH JIECOB, JIECONAPKOBBIX 30H, €ECTECTBEHHBIX BOJIOEMOB, yA0POKaHHUE
U YCIIO’)KHEHHE IIPaBa Ha JIIOOUTENbCKYIO PhIOHYIO JIOBJIIO, 3alIpeThl HA COOMpaHKE JIECHBIX AroJ U
rpuboB B Haubosee OJIAaroNpUsATHBIX JIECHBIX MAaCCHBAX, a TAK)KE HACHIIIEHUE 30H MTPOXKUBAHUS JIIO-
7€l BO3JeMCTBUEM 3JIEKTPOMArHUTHBIX MOJIEH — BCe ATO paboTaeT Ha MOHMKEHUE TyXOBHO-HPAaB-
CTBEHHOT'0 YPOBHSI JIIOICH U MOBBILICHUIO ICUXOCOMATUYECKHUX 3a00JIeBaHUIA.

Co3nanre HHAYCTPUH TOBAPOB U YCIYT, OCBOOOKIAIOIINX YeIoBeKa OT GyHKIIHMA Ku3Heo0ec-
NIEYEHMS], 3aJI0’KEHHBIX B Hero [Ipupoioil, NpuBOAUT K Jerpajaliii YeJIOBEKA U BEITECHEHHUIO €T0 U3
OMOJIOTNYECKOH KU3HHU.

Co3nanue cpelIcTB KOHTPOJIS B pexuMe 0N-line yriieBoqopooB B OypoBOM pacTBOPE MOBBICHT
HKOHOMHUECKYIO 3(P(PEKTUBHOCTD U MIPOU3BOAUTEIBHOCTb TEXHOJIOTHI OypeHHUsl, B BOJE — IKOJIOTH-
YEeCKyr0 0€30MacHOCTb.
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[TpumeneHue s TymeHUs HaIBOJIHBIX MTOKapPOB MEJIKOIMCTIEPCHBIM COPOCHTOM, Hepa3pyIa-
IoleMcs IpH TeMIlepaType noxapa, IIaBaloiuM 10 MOMEHTa CONPUKOCHOBEHHUS ¢ HE(ThIO U Jpy-
MU arpecCUBHBIMU KHUIKOCTSIMH TIOBBICUT 3()(DEKTUBHOCTH MOKAPOTYIICHUSI K CHU3HUT SKOJIOTHYe-
CKUH yuiepO A OKpYKaromie cpebl.

Ilpoexmut nooodepricusaemuie u npoosuzaemvie AHO ITHP MAHH (110 BOCTpeOOBAaHHOCTH):

5.1. Texnonoruu 60pbOBI ¢ MycOpOM (B paMKax peaan3alui HalIPOEKTa).

5.2. Pa3zpaboTKka 1 BHEAPEHUE TEXHOJIOTHI TapMOHU3AIMS SHEPTETUUECKON CTPYKTYpPbI OKPY-
KAIOILEro NpOCTPaHCTBA ISl KU3HEHHON M MpodecCHoHaNbHOM e TeNbHOCTH uenoBeka. Cpok pe-
anuzanuu 2 roja.

5.3. CucTeMHBIH KOMIUIEKC PETMCTPALMK SKOJIOTHYECKUX MpoOseM IyTeM JIOKalu3alus B pe-
*ume ON-line yTedku yrieBoJopo/10B MpH 3KCIUTyaTaIlK TOABOAHBIX TpyOoorpoBoaoB (CKPIII-TII).

5.4. CucTeMHBII KOMITIEKC PETUCTPALIMH SKOTOTHYECKUX MPOOJIEM /ISl OOHAPY>KEHHSI B PEKUMeE
on-line pacTBOpeHHOr0 MeTaHa W JICTyYUX YIJICBOJOPOIOB B MPUIIOBEPXHOCTHOM CIIO€ MOPS HJIH
npyrux BonoemoB (CKPIII-ITY).

5.5. CUCTEMHBII KOMIUIEKC PETHUCTPAIMH SKOJOTUYECKUX MPOOJIeM, TTO3BOJISIONIEH ompee-
NATh B pexkumMe On-line yrneBomoposl U Apyrue MHTEpeCyronre 3aka3ynka BeUIeCTBa B MOPCKOM
Bozie Ha O6ombiux riayounax (mo 500 m) (CKPIII-T'K).

5.6. CucTeMHBII KOMIIJIEKC PErHCTPaldU SKOJOTHUYECKUX MPOOJIEeM ONpeAeeHHs B pexXUMe
on-line xoHILIEHTpalUK YTIIEBOIOPOAOB, PACTBOPEHHBIX B OypoBoM pactBope (CKPOII-EP).

5.7. Copbenra skonoruyecku 6e3omacHoil peanmzaruu COBP nis Tymenust kak HaABOIHBIX
[10’KapOB FOPALINX KUJIKOCTEH, TaK U MOKapOB Ha CYIIE.

IIpo6aema 6. MaccoBoe mpuMeHeHHe TEXHOJIOTHI YHeproodecneyeHust Ha OCHOBE MOTPed-
JICHUS He BOCIIOJIHAIeMbIX JHEPropecypcoB, HAHOCSAIIUX IKOJOTHYECKHH yiep0d oKpy:Kaloe
cpese, H 3aBepIIAOIIAsACA BIPA00TKa pecypca 00bIMHCTBA coBpeMeHHbIX JIDII.

[Ipenmaraercs.

- BMecTo ruiposniekTpocTaHIuil pa3BUBaTh Myt SHEPTeTUKY Ha OCHOBE JIBWXKHTENEH, pado-
TAIOUIMX KaK Ha MaJIbIX, TaK U OOJBIINX PEKax MO MECTY MOTPEOIIEHUS AIIEKTPOIHEPTUH.

- Pa3zpaboTka 1 BHeipeHHe TYpOMHHBIX BETPOT€HEPATOPOB, HE OMACHBIX JUIS JIIOJIeH U OKpYXkKa-
IOlIeH cpe/bl, HAYMHAIONINX padOTy MPU MaJIbIX BETPOBBIX Harpy3Kax.

- Co3zianue 3JeKTpOoreHepaTopoB, NPeoOpasyoUIMX KOCMUYECKYIO SHEPTHIO B SHEPTHUIO 3JIEK-
TPUYECKOT0 TOKa, paboTaIOIUX Ha MPUHLIMNAX, paHee npepiarapmuxcs Huxomnoi Tecnoit.

- BHEJIPCHHE TEXHOJIOTUH, MOBBIIAIOINX IKCILUTyaTAllHOHHBIE XapPAKTEPUCTHKU COBPEMEHHBIX
JIDII (3a cueT npUMEHEHHS BHICOKOMHTEIUIEKTYalIbHOE CEPBUCHOE 000PYAOBAHHE JIJIs SKCIUTyaTallH
JIDII, cHWKEHUS SHEPTETHUECKUX MOTEPh, 3aruThl JIDIT 0T HaABUTAIOIIIMXCSI MACCOBBIX aBapuil).

Ilpoexmut noooeprrcueaemoie u npoosuzaemvie AHO ITHP MAHH (110 BocTpeOOBaHHOCTH):

6.1. 'eHepaTopbl SHEPTUHU HA OCHOBE JICKTPOABUKETENEH Ha MAJIbIX pekax. Cpok peanusaiuu
3 roga.

6.2. 'enepaTopsl snektposneprun Hukomnsl Tecnsl. Cpok peann3zanuu 2 roja.

6.3. Bricoko3(h(heKTUBHBIE 3KOJIOTHMYECKH Oe30IMacHble TypOMHHBIE BETPOTE€HEPAaTOPHI 3JIEK-
Tpuueckoil a3Heprun. Cpok peanusanuu 2 roaa.

6.4. ABTOHOMHBIE OTONMTEIBHBIE TEIUIOKOHBEPTOPHI COJHEYHONM HHEPIMM — TOTOBHOCTH
K IIPOU3BOJICTBY, TPEOYETCS PHIHOK.

6.5. Cucrtembl KpaTHOro CcHIKeHus norepp sHeprun B JIDII. — Cpox peanuzanuu
2 rona.

IIpo6aema 7. [Ipo6aeMbl 000POHOCTIOCOOHOCTH rOCyIapCTBa:

Bricokasi 3aBUCUMOCTD BOOPY:KEHUSI OT KOCMHYeCKO HaBuramuu. OTcyrcrBue KOHKY-
PEHTHOH 0Te4YeCTBEHHOH 3J1eKTPOHHKH. OTcyTcTBHe 3(p(PeKTUBHOI HAE0JOTHH MOATOTOBKH
MoJUTPad0oTHUKOB Boopy:xeHHubix Cui P®.

Hpennaraercs:
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- MPOBEJICHUE Pa3pa0OTKH HOBBIX (DM3MUECKHUX TMPUHIIUIIOB TIOCTPOSHUS HAaBUTAIIMNA HA3EMHOMN
1 00bEMHOI OKOJI036MHON HABUTAIINH, MPEBOCXOISIIEH M0 SKOHOMUYECKUM U KCIUTYaTaIl[HOHHBIM
XapaKTEePUCTUKAM MMOIX0/IbI, pa3BuBaeMbie B CIIIA, ocHOBaHHBIC HA .CO3/IaHUH HABUTAIIMOHHON CH-
CTEMOU MO TPABUTALIMOHHBIM BUXPAM 3€MIJIM HA OCHOBE KPHOTEHHBIX TATYMKOB HA BHICOKOTEMITEpa-
TYpPHOH CBEPXIIPOBOJUMOCTH;

- cucTemMa MoAroToBkH nonutpadbotHukoB BC P®, oTBeyarorieil BbI30BaM COBPEMEHHOCTH U
TpeOOBaHUSAM HOBOW IOCYAapCTBEHHOW MJI€OJIOTHHU, UCIOIB3YIOUIEH BO3MOKHOCTH €CTECTBEHHOTO
MPUPOJHOTO MHTEIUIEKTa MPU MPUHATUU PELICHUM, OCHAIIEHHAs METOJaMH JIUarHOCTUKU CTETICHH
MPO(IPUTOTHOCTH CIICIIMATUCTOB K BBITIOJHEHUIO (YHKITUH MOTUTPAOOTHUKA,

- CO3JITaHUE aKTUBHBIX MOJJIOKEK ISl OTEYECTBEHHOM 3JIEKTPOHUKH Ha OCHOBE 0CO00 YHCTOTO
MOHOKpHCTaJIa KapOua KpeMHUs, 00SCTICUNBAIOINX KOHKYPEHTOCITOCOOHOCTh criioBoit 1 CBU-
ANEKTPOHUKHU M CBETOTEXHUKH.

Ilpoexmut noodepicueaemovie u npoosuzaemvie AHO ITHP MAHH (110 BOCTpeOOBAaHHOCTH)

7.1. Meroapl TOCTPOCHHS HABUTALIMOHHBIX CHCTEM Ha OCHOBE B3aHMOJCHCTBHS
C TPAaBUTALIMOHHBIMU BUXPEBBIMHU MOTOKAMH 3E€MJTH TIPH €CTECTBEHHBIX TemmiepaTypax. Cpok peasu-
3a1My 3 roja.

7.2. TexHomorum KpaTHOrO CHMKEHUSI SHEPro3aTpaT U CKOPOCTU MPOJBHUKEHHUIO JETAIOIINUX
00BekToB. Cpok peanuzanuu 2 roaa.

7.3. HoBble pa3paboTKu U MPOM3BOACTBO KOHKYPEHTOCIIOCOOHBIX Ha MUPOBOM pPBIHKE OeCITH-
JIOTHBIX JIETATENbHBIX anmnapatoB. Cpok peanusaiuu 10 5 JeT.

7.4. IIpon3BoACTBO 0COO0 YUCTHIX MOHOKPUCTAJUIOB KapOua KPEMHUS JJIsl CO3aHUS TIEpeIo-
BBIX pa3paboTok B obmactu CBY- u CUIOBOW AJEKTPOHHMKH M CBETOTEXHHKH. CpOK pean3aiuu
2 ropa.

7.5. CucreMa MoAroTOBKH KaJApOB — MOJUTPAOOTHUKOB 11O POJIaM BOWCK.

Cpok peanu3zauuu 2-3 roja (B 3aBUCUMOCTH OT KOJUYECTBA CHEIUATU3ALINN).

IIpodaema 8. OrcyrcTByeT pa3sBuTHe HHGPOPMATHKH U MHGOPMANUOHHBIX TEXHOJIOTHI
B CTOPOHY Pa3BUTHS CPEACTB I0CTYNA YeJI0BEKAa K eCTECTBEHHOMY NMPHPOAHOMY HHTE/LIEKTY,
3ajga4n uHGopMaTuKu GOPMHUPYIOTCH B HANIPABJIEHUH CO3IAHUA HCKYCCTBEHHOI0 HHTE/LJIEKTA,
BBITECHSIIOLIET0 YeJI0BeKa U3 ’KU3HEHHOTI 0 Ipouecca.

Ilpeonazaromcesa — yTH U CpeCTBA MOBBIIICHUSI JOCTYyTA YeJIOBEKa K €CTECTBEHHOMY MPUPO/I-
HOMY HWHTEIJIEKTY (K QyxoTBOpuecTBY). [Ipennaraercss pa3nenuTh yCwius Ha paboTy MO TpeMm
HaIpaBJICHUSM Pa3BUTHS HHPOPMATHUKH: 0OCTY>KUBAIOIIYI0 HHPOPMATHUKY, PabOTAIOIIYIO Ha 00CITy-
KUBAIOIIYI0 MHIYCTPUIO, HA CEPBUCHYIO MH(POPMATHKY, PACKPHIBAIOIIYIO U MOBBIIIAIONIYIO TyXO-
TBOpYECKHE BO3MOXKHOCTH YeJIOBEKa, U WHAMBUAYaIbHYI0O MH(OPMATUKY, 00CITyKHUBAIOIINUE IPO-
LIECChI KPEaTUBHOTO MBILIJICHUS M IPYTUX TyXOBHBIX MMPAKTHUK, HAIPABIICHHBIX HA MOBBIILICHUE Kaue-
CTBa JyXOTBOPYECKOI NeATEIbHOCTH OTIEIBHOTO YeloBeKa U pa3BUTHE d()PEeKTUBHOTO BOCTpeOO-
BAHHOT'O MPAKTUKON €CTECTBEHHOT'O MHTEJIICKTA.

IIpoexmul noooepicusaemoie u npoosuzaemvie AHO ITHP MAHH (110 BOCTpeOOBAaHHOCTH):

8.1. Cozmanne KOMIBIOTEPOB, pabOTAIONINX ¢ MHHUMAIbLHBIM 00beMOM HH(pOpMAIMH, TIPeI-
CTaBJICHHBIM KBaTEpPHUOHOM, OTPaXKalOUIMM KOJMYECTBEHHOE 3HAaYeHHE U  OPHUEHTALHUIO
B IIPOCTPAHCTBE BEKTOPHOM BEIMUMHBI (CTaaus: GpyHaaMeHTaIbHO-TIouckoBbix HUP).

8.2. IIpubopsl peructpanuu OBICTPOIIPOTEKAIONINX MPOIIECCOB CO BPEMEHHBIMU HHTEPBAJIAMH
B €AMHUIIBI JEMTOCEKYH/I TPOTUB BO3MOKHOCTEH COBPEMEHHOM TEXHHUKH, TO3BOJISIFOIIUMHU PabOTy C
WHTEpBajaMy HE MEHBIIMMU | TUKOCeKyH B! (cTaaus: npukiaaasie HUP — npuntun aeicTBus npo-
JIEMOHCTPUPOBAH HKCIIEPUMEHTAIILHO).

8.3. Co3mannie HOBBIX KBAaHTOBOW MaMATH M KBAaHTOBBIX KOMITBIOTEPOB HA OCHOBE HOBBIX (H-
3UYECKUX CPEeJl, MPEACTABISIONMX HAHOPA3MEPHBIE SHEPIeTUUECKUE MOPIIUU IKCUTOHHOTO KOHJICH-
cata, GOpMHPYEMOTO ITPH KOMHATHOM Temrepartype (ctaaus: npukiaagasie HAP).
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8.4. HoBble OnMo3HEpreTnyecKkue TEXHOJIOTUN paboThl ¢ nHGOpMaLMen (cTaaus: NpUKIIaaHbIe
HUP — skcniepuMeHTaIbHO MOATBEPKACH MIPUHIIUIT JEHCTBUS).

IIpo6aema 9 IloBbieHue TpeOOBaHUII K PYHKIMOHAJIBLHBIM TOHKOIJIEHOYHBIM MaTePHU-
ajJlaM B CBfI3M M NPHOOPOCTPOCHHUI0 HA MX OCHOBE B CBSI3M C MEHSIIOIIMMUCSH MapaMeTpaMu
Honocdepsl moa Bo3aeiicTBHEM MEHAKIIEHCHA COJTHEYHOH aKTUBHOCTH (IMOBBIILIEHHE adaNTH-
PYEMOCTH K HOBBIM YCJIOBHSIM, B TOM 4HcJie 0HOCOBMECTHMOCTH).

Ilpeonazaemca — co3nanue TEXHOJIOTUN (HOPMHUPOBAHMS MATEPUATIOB, COBMECTUMBIX C €CTe-
CTBEHHBIMU BO3JCHCTBHUAMH OKpY>Karolei cpefpl (OMOCOBMECTUMBIX UM B3aUMHO COBMECTHMBIX),
BOCTPEOOBAHHBIX B PA3IMYHBIX OTPACISAX IKOHOMHUKH (DJICKTPOHUKH, HABHUTAIMH, dJIEKTPOIHEpre-
TUKHU, IKOJIOTUHU U JIp.), paboTaromiue B ycIoBusIX u3MeHeHus yactoT lllymana nmon Bo3aeiicTBueM
MEHSIOIIEHCS COTHCYHON aKTHBHOCTH.

Ilpoexmut noooepricusaemute u npoosuzaemvie AHO ITHP MAHH (110 BOCTpeOOBAaHHOCTH):

9.1. buocoBMecTUMBbIE TEKCTYpbl TOHKHX (DYHKIHMOHAIBHBIX TUICHOK (CTaAus: MPUKIAIHBIC
HWP — skcniepuMeHTalIbHO POIEMOHCTUPOBAHU PUHIIUI ITOITYYECHHUS).

9.2. MHOroyacToTHasi BUHTOBasI TEKCTypa TOHKUX (DYHKIIMOHAJIBHBIX TUICHOK (CTaaMsl: TpHU-
kinagHsle HUP — skcneprMeHTanbHO MPOJAEMOHCTPUPOBAH MPUHIUI MOTYUYECHHUS).

9.3. TexHONOrMM TOTYYEHUS BBICOKOUMCTOTO MOHOKpHUCTAIa KapOuaa KpeMHHs (cTagus:
OKP HUP — skcriepuMeHTaIbHO TPOIEMOHCTPUPOBAHA TEXHOJIOTHUS TIOIy9eHUE 0CO00 YHUCTHIX KPH-
CTaJIJIOB KapOu1a KpEMHUS Ha SKCTIEPUMEHTAILHOM MPOMBIIITICHHONW TEXHOJIOTHYECKOM YCTaHOBKE).

9.4. TexHonoruu BbIpallliBaHUs 3a1aHHON KPUCTAJIIMYECKON TEKCTYpbl TOHKHX IJIEHOK (CTa-
nusi: npuknagasie HUP — skcniepuMeHTanbHO MPOIEMOHCTUPOBAHU TTPUHIIUII TTOTyYEHUS ).

9.5. lpuHIMTIBL perucTpanuy HEeMTOCEKYHTHBIX BPEMEHHBIX WHTEPBAJIIOB HA OCHOBE TOHKO-
TJICHOYHBIX JIOBYIIIEK TPUOHHOTO KOHeHcaTa (cTtaaus: npukiagasie HUP — skcniepumenTansHo mpo-
JIEMOHCTHUPOBAH MPUHIIMII [TOJTyYEHHUS).

9.6. TexHoNmOrMU MPOU3BOACTBA MATEPUAIIOB ISl TOCTPOCHHSI HABUTAIIMOHHBIX CHCTEM Ha OC-
HOBE B3aMMOJICICTBHS C IPaBUTALIMOHHBIMU BUXPEBBIMU IMOTOKaMH IIPU €CTECTBEHHBIX TEMIIEpary-
pax (cranus: pynaamentagbHO-iorckoBbie HUP).

IIpodaema 10. OTcyTcTBHe cHcTeMbl Ppa3BUTHS (U3KYJIbTYPbl H CIIOPTA, OTBeYarouiei
BbI30BaM COBPEMEHHOCTH U TPeOOBAHUSIM HOBOM roCyIapCTBEHHON H/1€0JI0THH.

Ilpeonazaemcs — paclIupuTh COBPEMEHHBIE JOCTIKEHHS (PU3KYJIBTYpBI M CIIOPTA B CTOPOHY
YKpEIJIEHUs! AYXOBHOT'O 3/I0pPOBbS U MOBBIIEHUS JOCTYIIa YEJIOBEKa K €CTECTBEHHOMY MPUPOJAHOMY
UHTEJJIEKTY. POJIb 1 METOBI BIMSIHMSI MACCOBOIO CIIOPTA M CIIOPTA BBICOKUX JOCTH)KEHHUH HA IIPO-
JBUKEHHE HOBOM MJI€0JIOTHUH, HA KOHTPOJIb U COBEPUICHCTBOBAHNE (PU3MUECKON MOTOTOBICHHOCTH
HaCEJIEHN ¢ IOJEPKAaHUEM BBICOKOT'O TyXOBHO-HPaBCTBEHHOT'O YPOBHS HACEJICHUS.

IIpoexmul noooepicusaemoie u npoosuzaemvie AHO ITHP MAHH (110 BOCTpeOOBAaHHOCTH):

10.1. PanHss 3neKTUBHAS IMArHOCTUKA B KPOBU CHIOPTCMEHA BEILECTB, COJIEPIKAIIMX JOMUHT
(cramus: mpuxnanasie HUP — npuHIun nponeMoHCTpUpOBaH Ha OMpEENIeHUH B KPOBU YellOBEKa
MOAOOHBIX BEIIIECTBA).

10.2. IIpodotOop ¥ BBIBOA Ha CHOPTUBHYIO (OPMY HA OCHOBE KOHTPOJS 3MOIMOHATIHLHOTO
¢dona crioprcMeHa (cragus: pyHIaMeHTaIbHO-IoucKoBbie HUP).

10.3. IIpoune akTyaqbHbIE TEXHOJIOTHH (GU3KYIBTYPHI U CIIOPTA (B TOM YHUCIIE, B 001acT QyHK-
uroHupoBanus komruiekca ['TO).
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Ha ¢one mpobnem, cBI3aHHBIX C HHTEHCHBHBIM POCTOM IICHXOCOMATHUYECKHIX 3a00JI€BaHUI YeloBeKa (B TOM YHCIIE OH-
KOHOFI/I‘IGCKI/IX), BO3HHUKAKOIIHNX H3-3a BIHUAHHUA HAa HETO BHCIITHHUX ITOJICBBIX BO3,Z[CI>iCTBPIfI, O6Cy)K,Z[aCTCH BO3MOXXHOCTb
MPUHATUA Y€JIOBECUYECTBOM HOBOI'O MHUPOBO33PCHUA HA OCHOBE pa3sBUTUA BHyTpeHHeﬁ KYyJbTYPbI 4€JIOBCKA, OIMMUparouie-
rocsl Ha ero JyXOBHOCTb. JlaeTcs XapaKTeprcTHKa HOBOT'O MEPOBO33PEHHS, MPeIaraeMoil AJisi ero pa3paboTku TpedoBa-
HUA K 00001IeHHON Moienn YHepronHGopMannoHHoro ooMeHa B [Ipupoae, OCHOBHBIX TIOX0JI0B IPH CO3/IaHUU HOBOTO
o0l11ecTBa COLMAIBLHOM cripaBeanBocTy. [IpeanararoTcsi OCHOBBI YIIPaBJIEHHS HOBBIM COOOILECTBOM CTPaHbI B 001aCTH
COLMAIEHOW TTOJIMTHKH, BKJIFOYasi BBEICHUE 3JIEMEHTOB KOITHOTO TpaBa M BEIPa0OTKy KOHOB IS TpeX ImeproaoB pa3BH-
Thst obmecTBa. [[ist mepBoro nepruoma — KoHbl BOGHHOTO BpEMEHH, ISt BTOPOro — KOHBI TIepeX0qHOT0 Mepruoa, s
Tperbero — KoHsl 30510T0r0 Beka (IOJHOrO pocTa U300MiHs U 0Jiar). AHAIM3UPYETCS MOJICITh 3aBEPIIUBIICTOCS IIEPHOIA
JKU3HU C JOMHUHHPOBAHUEM MATEPHATHCTHYECKOTO MHPOBO33peHHs. OOOCHOBEIBACTCS HEOOXOAUMOCTE (DOPMUPOBAHHUS
HOBOT'O MHPOBO33PEHIHS, B OCHOBY KOTOPOTO OyAeT MOJI0KEHO TOMUHUPOBAHKE IpOIIecca MOACTPOHKH (caMOperyTupo-
BaHMs1) BHYTPEHHEH IICUXUKH YEJIOBEKa I10JI MEHSIOUIMECS] BHEIIHUE TeMIIbl SHeprouHdopmanuoHHoro ooMena B [Ipu-
pone Ha Hamreli [Inanere. [loguepkuBaercs Bexymiast poJib OPMHUPYIOUIIXCS TYXOBHBIX OCHOB BHYTPEHHEH IICUXOJIOTHH
YCIIOBCKA, U BRICTPpAMBAHUA PEKMUMOB SKOHOMHUYCCKOTO XOBHﬁCTBOBaHHH, IIpU KOTOPBIX MapaMETPhl JYXOBHOCTH 6y,£[yT
(hopMHUPOBATH 3aMPOC HA Pa3BUTHE SKOHOMHUKH. AHAIU3UPYETCS HOBOE MUPOBO33PEHUE, OCHOBAHHOE HAa PABHOBECHH B
Pa3BUTHH IyXOBHBIX W MaTepHAaIbHBIX TIOTPEOHOCTEH, M JAETCS OHO B CPAaBHEHHUH C COBPEMEHHBIM MHUPOBO33pEHIEM Ka-
nmUuTaIn3aiu BCEX KU3HCHHBIX IPOIECCOB. COO6H.laI-OTC$I METOANYECKUEC MMOAXO0/AbI K PEHICHUIO cymeCTBy}omeﬁ MHPO-
BOW MHMPOBO33PEHYECKOH MPOOJIEMBI, TIpeIUIaraloTcs MyTH peajli3aliid HOBOIO MHUPOBO33PEHHSI TapPMOHU3ALNYN COBPE-
MEHHOTO0 00IIeCcTBa.

BBenenne. B ciiry HHTEHCMBHO MEHSIIOIIEICS CONMHEYHON aKTUBHOCTH, IPUBOAAIIECH K U3MEHEHHUIO
napameTpoB MoHOocheps! i, COOTBETCTBEHHO, CPEepUIECKOTO pE30HATOpA, 00OPA30BAHHOTO BHYTPEH-
Hell moBepxHOCThI0O MOHOCGEpPhl M BHEIIHEH MOBEPXHOCTHIO KOPHI 3€MJIM, B HACTOsILEE BpeMs
HaAOJIOAAI0TCSl CHIIbHBIC KOJIeOaHHs ¥ M3MEHEHHS OCHOBHBIX 3HaU€HHI 4acToT pe3oHanca lllymana,
MIPOTEKAIOILEro B 3TOM pe3oHaTope. OT BO3ACHCTBUS 3TUX YaCTOT 3aBUCAT 3HaUEHUs1 OMOPUTMOB TO-
JIOBHOT'O MO3ra 4esioBeka. JIroau, He yAensomnue J0KHOT0 HICKPEHHET0 BHUMAaHUs JyXOBHOCTH, TO
€CTh COIIACOBAHMIO CBOMX BHYTPEHHUX ICUXOJIOTHYECKUX HACTPOEB C XapaKTepOM BHEIIHUX MOJie-
BBIX BO3/ICHCTBUI, 0OpeUYEeHBbI Ha MOTYYEHHE ICUXOCOMAaTUYECKHUX OTKJIOHEHUH B 3/I0pPOBBE, IIEPEXO0-
JSIILUX B CIIOXKHBIE OpraHn4ecKue 3a00J1eBaHus, IOPO HE COBMECTUMBIE C JKU3HBIO.

Cepbe3HOCTb BIMSHUS BHELTHUX MTOJIEBBIX U3MEHEHUH HAa MaTepHAIIbHYIO )KU3Hb, TOATBEPXK/1a-
eTcs dakToM, 3apeructpupoBaHHbM B 2010 roxy coBpeMeHHbIMH (PU3MKaMU, YMEHBIIEHUS pa3Mme-
poB mipoToHa Ha 5% [1], BIekymmM 3a co00¥ N3MEHEHHUS B OPTaHHUKE, YBEITUYCHUE CKOPOCTH 00pa-
30BaHMs M pereHepanuu MaTepuu. MeToauKu JyXoBHOTo o0meHus YenoBeka ¢ HCTOUHUKAMHU KOC-
MHUYECKOTO M3ITydeHHs (C TIOMOIIBIO TyXOBHBIX MPAKTUK U YYaCTHS B PEIIMTHO3HBIX MEPOTIPHSITHSX )
yepe3 MOTOKU MOCTyHaromei Ha 3eMIl0 KOCMUYECKOM SHEPTUH MO3BOJISIOT €My BHECTH KOPPEKTH-
POBKM B IIapaMeTpbl CBOEH NMCUXUKU B CTOPOHY COIJIACOBAHMSI C apaMeTpaMu KOCMUYECKON 3Hep-
I'MU. OTO NOTpeOyeT NPUHITHE HOBOTO MUPOBO33PEHHUS.

B takom ciyyae npuHsATHE HOBOIO MHUPOBO33PEHHS TApMOHU3AUH (COTTIACOBAHHOCTH) YKU3HEH-
HBIX MPOLIECCOB C €CTECTBEHHBIM MIPUPOIHBIM UHTEIIEKTOM, TIPOSIBIISIOLIMMCS B BUZIE ()parMEeHTOB UH-
¢dopmarmn Briciiero Pazyma, Ha3pIBa€MOTo My IJpOCTBIO YeJIOBEKa (BMECTO CYIIECTBYIOIIETO MUPOBO3-
3pEHUs], TOCTPOCHHOI'O Ha MOTPEOHOCTH KalMTAIM3alMU BCEX JKU3HEHHBIX MPOLIECCOB) CTAHOBUTCS
HanboJee BOCTPEOOBAHHBIM CO CTOPOHBI 00mmIecTBa. Hogoe muposo3spenue 0013cHo obecnevusans
YCoeus 01 coOII00eHUA PAGHOBECUA MeIHCOY NOTYYEHUEM MAMEPUATTLHBIX U OYXO0EHBIX 0102 U Pe-
KHMOB SKOHOMHYECKOTO X035IICTBOBAHUS, IPU KOTOPBIX MapaMeTphl TyXOBHOCTU Oy 1yT pOPMUPOBATH
3aIpoc Ha Pa3BUTHE SKOHOMHKH. JIJ1s1 BBIPAOOTKM HEOOXOMMBIX TpeOOBaHUN K HOBOMY MHPOBO33pe-
HUIO HeoOXoMMa pa3paboTka 0000IIEHHON MO Ie) N SHEpronHpopMaImoHHoro ooMeHa B [Ipupoe, He
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MIPOTUBOPEYALIEH U3BECTHBIM HAYYHBIM 3HAHUSAM MaTEpUAIBLHOIO MUpA U APEBHUM YUEHUSM, JOLIE]I-
LIMM JI0 COBPEMEHHUKA.

OcHoBHBIe TpeOOBaHHMS K 00001IeHHOI Moaeau JIHeprouHGpoOpMANMOHHOIO OOMeHa
B [Ipupone. B paspabarsiBaecmoit Mmonenu sueproutpopmaiionHoro oomena B [Ipupose, moakpen-
JSIEMOI COOTBETCTBYIOIIMMU HayYHBIMU 000CHOBAaHHUSIMU JIOCTOBEPHOCTH €€ 3JIEMEHTOB JI0JIKEH ObIThH
MIPUBEJICH TOPSI0K (POPMHUPOBAHUS UEPAPXUN MATEpUATbHBIX 00pazoBaHuii ((OpMbI) U IHEpPreTHYe-
CKUX BHXPEBBIX CBA3EH MEX1y HUMHU (COAEpkKAaHUSA) U MOJYJIMPYIOIIEH 3HEpTuio nHpopMaIuu (ayxa
MaTepHallbHBIX 00pa3oBaHuii). JIOMKHO OBITH MOKa3aHO OTIUYKE YHEPTOMH(POPMALIMOHHBIX 0OMEHOB
B 00BEKTAaX HECO3HATEIBHBIX M CO3HATENLHBIX, (PU3UUECKOE TOJKOBAHHE MPOTEKAIOIINX IMPOIIECCOB
JTYXOBHBIX MpolieccoB 0OMeHa nH(popMaIueil 1 BO3SMOKHOCTH UX 00BEKTHBHOM peructpanun. Jlocto-
BEPHOCTbH IpeyIaraéMoi MOJIENU JJOJDKHA 00€CIIeYnBaeTCsl IKCIEPUMEHTAIBHO MOJTy4YeHHBIMU (hpar-
MEHTaMHU 3HaHUH (pu3nyeckol HayKH, MOATBEPXKIAIOIIMMU PabOTOCIIOCOOHOCTh MPUMEHEHHBIX HJie-
MEHTOB IpeIoKeHHOW Mozeny. HeoOxoauM ananus gpusuueckux npuuun npuopumemnozo pa3eu-
musa mamepuanusma (UIMEBILIETO MECTO IO HACTOSIIETO BPEMEHU) U HeoOXooumocmu ghopmuposa-
HUSA HO6020 MUDPOBO33PEHUs, OTTUPAIOIIETOCS HA JyXOBHOCTh, (POPMHUPYIONILYIO TPEOOBaHUS IS pa3-
BUTHSI SKOHOMUKH. JI0TKHBI OBITH 0O0OCHOBAHBI YCIOBUS 7Sl IOCTPOCHUS COUUAILHO CRPABEOTUBO2O
obwecmea.

Crnenyert, yaenuTs ocoboe MecTo MpuYrHaM paboThl KOJIJIEKTUBHOTO. JItoau umMenu BO3MOX-
HOCTb YOEIUThCS B CYILIECTBOBAHUH KOJUIEKTUBHOTO CO3HAHUS Yepe3 MPOSIBIICHUE KOJJIEKTUBHOIO pa-
3yMa y Muei, MypaBbeB, CTau MEPEIETHBIX NTHI, JIIOAEH MPU CTPOUTEILCTBE KaK OTAEIBHBIX CTPOEK
COILIMATTU3Ma, TaK B IIEJIOM TOCYITAPCTBEHHOTO CTPOsi C cormanucTudeckoit sakonomukoit B CCCP u ap.
ConuanbHOe 00BETUHEHHE JTIOICH B CEMBIO, B CEMBIO C JIETHMH, B PO/JI, HAIIMOHATTLHOCTH 00ECTIeYMBAET
MOBBIIICHUE YPOBHSI KOJJIEKTUBHOI'O CO3HAHUS U JOCTYI K MaTpHIle CBsi3el nHpopmaluu 0oJiee BbICO-
KO pa3MepHOCTH, COOTBETCTBEHHO, MOJIyYaTh Pe3yJIbTaThl pPaboThl Oosee 3(hPEeKTUBHBIX cOUeTaHHIA
nHpopmarmu Beiciiero Pazyma, nposiBiisitoliieiicst B BUi€ UX KOJUIEKTUBHOIO €CTECTBEHHOTO MHTEI-
JIeKTa, UX 00IIel MyApOCTH.

B pesynbraTe 3TOro KauyecTBO KU3HU Ha TUIAHETE 3eMIISI 3aBHCHT OT JIt0/IeH 00bEIMHEHHBIX, a HE
OT pa3beuHEHHBIX. [loTOMY 2na6nan udes Poccuu Kaxk 0yxo6Ho-HPAGCMEEHHO20 TUOEPA COBPEMEH-
HO20 2aPMOHUYHO20 CO3UOAMENbHO20 00uecmea 0oicHa bvims makou: «Obuyee 61a20 npesviuie
auynozo». [IpuHUMas TOT axT, YTO JIOIU ACTSATCS Ha BEPYIOIINUX, MPOCBEIICHHBIX U MOCBSILIEHHBIX,
npudeM B Poccun Bepyrommx nopsinka 90% ot olriero yncia groei, NpocBeIIeHHbIX — AeCATHHA 00
3TOTr0 00IIIETO Yncia, To ecTh 10%, 1 MOCBAIICHHBIX — IECATHHA OT MTPOCBEIIEHHBIX, TO €CTh Bcero 1%
00 0011ero yncna JIoAeH, TO CTAHOBUTCS MIOHATHBIM, TOYEMY POCCUHUCKHUI HAapOoJl HEYIpaBisieM HaBs-
3bIBAEMOM BHEIIHEW MpoIaraHion, MoyemMy ero yOeKIEeHUs CTAHOBSITCS BCE MpUBJIEKaTelIbHEE IS
3JIpaBOMBICIISIILIUX JIFO/IEH MHpa.

B KOHEYHOM HUTOTre Ko/11eKmugHoe co3Hanue (muposocnpuamue), TPAAUIMOHHO IIPUCYIIEEe
CJIaBSHCKUM HapojiaM, cpopMupoBaBIiieecs y JIOeH, MPOKUBABIIMX Ha 3TOW TEPPUTOPUH, ¢popma-
auzoeanocy é nonamue «Pycckuiiy. IloTomy M0 ¢ TakuM MUPOBOCTIpUsATHEM (D (HEKTUBHO MPO-
ABISAIOT ceOa u B apyrux crpanax, CLIA, Actpanuu, U3paune u apyrux crpaHax EBpombl, kak
yCHEIIHbIE YUEeHbIE U CO3UAATETN HOBBIX (hOPM OpraHU3aIUH KU3HH.

3a OOLIHOCTHIO TAKUX JIFOJICH, OMYUYHUBILEH Ha3BaHUE «PyccKuit mupy, NSKUT Omeemcmeen-
HOCMb, 60-nepeblX, B BHIBOJE JIOACH U3 MOJ BIMSHUS MpoNaraHj, HaBs3bIBAIOIIMX MOTPEOUTEIb-
CKyl0 Mopaib, He paboTalomuMu Ha  BbImosHeHHe HUcTUHHOro  Cwmbicna  JKusHwy,
60-emopbuix, B HOpMUPOBAHUM CPEU JIIOIEH HOBOTO MUPOBO33pEHUSs, 00ECIEUMBAIOIIETO PA3BUTHE
CO3MIAaTENbHBIX Havad 1o 3ambicity BeeBbimnero Pasyma. Kak MunumyM, Ha Onmkalmmx sramax
pasButus JKU3HU Ha Hallell MUIaHEThl, 5TO MUPOBO33PEHUE 00ECIIEUUT PaBHOBECHE MEXY HOyye-
HHUEM JIyXOBHBIX U MaTepuanbHbIX Oar. [Ipu 3ToM ciaenyer yunThIBaTh, YTO UCTHHHBIN CMBICI KU3HH
Jr0ZeH 3aKITI0YaeTcs B MPUOOPETEHUH KUZHEHHOTO OIbITa OMOJIOTMYECKOM )KU3HH U TpaHchopmanus

ero B pazsutue Jlymmu.
ST <
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B ocHoOBe o11eHKU coomeemcmeus HO60I cO3udamenbHOol MOPaAu TOIKHbI JIEXKATh RPUHYURN
ycmouyugocmu K punancoevim nomokam Ha stane peanuzanuu Konos nepsoro sramna (o Konax
CM. HUXKE) U HPUHUYUN YCHOUYUGOCMU K MamepuanvHulm aazam. KOHTpOIb 3TOrO J0IKEH OCY-
mectBisAThea o CCJI (ConmanbHoMy ctatycy Jluunoctn) [2], popMupyeMoro Ha OCHOBE OLICHKH
BKJIa/Ia B 00IIIee /110 CONMANBHON TOCYAapCTBEHHOW KOONEPAINH, TICHXOJIOTUIECKUX U MeIarori-
YECKUX TECTOB U Pe3yIbTaTOB OOBEKTUBHOTO KOHTPOJIS MApaMETPOB TOJIOBHOTO MO3Ta U OMOIHEpre-
tuku yenoBeka. bamisr CCJI, mo KOTOPBIM YeJIOBEK OyAET MoIy4daTh U3 OOIIECTBEHHBIX COITHATBHBIX
(dhoHm0B Onara, >KU3HEHHO-HEOOXOAMMbIE 1 00ecTIeYnBalolIe ero KoM(GpOpTHOE MPOKUBAHUE, Oy TyT
MIPUBSI3aHBI K JJUYHOCTH M B OTJIMYME OT JICHET — HE MOTYT OBITh TIepeJaHbl JPYTOMY YEJIOBEKY M HE
MOTYT CIY>KUTh IPUYUHONW BOZHUKHOBEHHUS KOPPYMIIMA YUHOBHUKOB.

BuyTpeHHsst KynbTypa W HPAaBCTBEHHOCTh YEJIOBEKA OMPEIEISIOT KadeCTBO pealn3aluu
Cwmpbicna KuzHu. BHyTpeHHsIs KYJbTypa OTBEeUaeT 3a KayecTBO (hOPMUPOBAHMS €CTECTBEHHOTO
MIPUPOTHOTO UHTEIIJIEKTA YETIOBEKA 3a €r0 COOTBETCTBUE 3aMbIcity BeesbimiHero Pazyma mipu moctpo-
€HUM OMOJIOTUYECKOM KU3HU.

1100 npascmeennocmoio cnedyem nonumams 060CHOBaHHE o0pa3a *KU3HU (MOTHBALIMIO 1ie-
Jeit), oTBeuaromiee 3ambicay BeeBblHero.

Ilpunyun ycmoiiuueocmu K punancoevim nomoxam: «YpoBeHb BHYTPEHHEHN KYJIbTYphl (CUCTEMBI
LIEHHOCTEH MUPOMOHUMAHUS U MUPOBOCIPUATHS) YETIOBEKa OIMpPEAesieT KOIUYECTBO JACHET, KOTO-
PBIMH OH MOXET YIIPaBIIATh, HE pa3pylias CBOM HpaBCTBEHHOCTHY [2].

Ilpunyun ycmoituugocmu Kk mamepuaibHolm 61a2am: <Y poBeHb BHYTPEHHEU KyJIbTYpbI (CUCTEMBI
IIEHHOCTEH MUPOIIOHUMAHKSI ¥ MHUPOBOCIIPUSTHS) YeJIOBEKa OINMpeaeisieT MacIiTadbl Oyiar MaTepu-
aJIbHOTO MHpPA, C KOTOPBIMH OH MOKET COIpUKAcaThbCsl, HE pa3pyllas CBOeH HPaBCTBEHHOCTH ([10-
MyCTUMBIN TpeJies HapyIIaeTcs MpH mepexoe oT (asbl mosib30BaHus K (paze HakomieHus) [2].

XapakTepucTHKA OCHOBHBIX NMOAX0JA0B MPH CO3JaHMU HOBOro odmecrBa. Heodxooumo
MeHAmMb YKAa0bl HCU3HU HA TaKUE, IPU KOTOPBIX 0YX06HOCHb OyO0em hopmuposams mpedosanus
014 pazeumus IKOHOMUKU, CO3/1aTyTCs YCIOBUS [Tl IPEOJI0JIEHUST HACTYIHBIIET0 TITyO00KOTo Bee-
CTOPOHHETO KPHU3HCA, B TOM YHCIIE, BKIFOYAIOIIETO TyXOBHO-HPABCTBEHHBIN, TOTUTUICCKHH, 1EMO-
rpaguvIecKuid, SJKOHOMHUYECKUH, COMATbHBIN, HAYIHBIA, YKOJIOTHICCKUN, YHEPTETUICCKUN, ChIPhEe-
BOM, TEXHOJIOTHYECKUM KPU3HUCHI.

Heoo6x00um nepexoo k 0duyecmaey couuanbHoil cnpageoiugocmu, B KOTOpoM Ha paody ¢ uoei
«Obwee 6n1az0 npesviuie AUUHO20» 0yOem NPOGO32NaAULIEH 2NAGHBLI J103YH2: «Om Ka)co020 — no
mpyoocnocooHoCmuU, Ka)coomy — no éKknaoy 6 oouiee deno». B HOBOM oOImecTBe JIMUHBIC Oara
YeJI0OBEK TapMOHHYHO OYZeT U3BJIEKaTh U3 OOIIETO0, a HE CTPOUTH KaXIbIii CBOM KOHKYPUPYIOIIUE Me-
XaHU3MBI TOTY4YEHHUSI M HAKOIUIeHUs (Tpo 3arac) MaTepuanbHbIX Omar. [lpu HOBOM MHpOBO33pEeHUH
BO3MOKHO COCYIIIECTBOBAHUE PA3IUYHBIX COIIMYMOB, B TOM YHCJE OOIIMHHO-CO3HIATEIHHOTO, Phl-
HOYHO-TIOTPEOUTEIBCKOTO U OpaTCTBA (KOMMYHBI THUIIA KHOYIICB).

Taxoke OyneT BO3MOXKHA peau3alys J103yHed, K020as-mo npoeozznauwiennozo U.B. Cmanu-
Hbim Ha cbesze naptun 1952 rona: «B nawieit cmpane mul 00712CHBL 00€cneqyums MAKCUMATbHbLE
603MONCHOCHU 071 MO20, YMOObL KAMNCOBLIL 2PANCOAHUH MO2 PA36UMb C60U CHOCOOHOCHU.

[Topa yxoauTh OT MOTPEOUTENHCKON MOpaJIM, om HaBsI3aHHOTO HaMm 3akona Kypamuuka:.
«Kroit 6mmkHero, rajib Ha HUKHETO, CMOTPH B 331 BhICIIIEMY». B 00IIIeCTBE TOKHBI CTPOUTCS HO-
BbIE 3/I0POBBIE OTHOILLIEHUSI MEXy JI0abMU: Yenoeex no dyxy — pycckuii (BHE HALIUOHAIBHOCTEH) —
SIBIIIETCS. HOCUTEJIEM KYJIBTYPHOTO KOJIa MUpOBOCTIpuUsTHs (CBoiicTB BeesriHero Pazyma), BocTpe-
OOBaHHOTO MpPH MEPEXo/ie K HOBOMY MHPOBO33PEHMIO, IIPU OMOPE HA CBOIO BHYTPEHHIOIO TYXOB-
HOCTb.

OcHoBBI yIpaBJieHHs1 HOBBIM C0001IeCTBOM cTpaHbl. [Ipy opranuszaiuu ynpaBlieHus cTpa-
HOM ¢ HOBBIM OOIIIECTBOM CIIEAYET JJIsl ONPEICTICHIsSI COACPKAHMS U Pe3yIbTaTOB peaanu3aluu COIU-
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aJIbHOM MOJMTUKH UCIIOJIb30BATh 271emenmul Konnozo npaga. Konnoe ripaBo — 310 (hopmMa yrnpasie-
HUs camozepxkaBusi. OHa BKIIIOYaeT MHOTOSTAITHBINA BHIOOP BHIOOPIIIMKOB, TOCTEAHHUE U3 KOTOPHIX Ha
KOIIE (enuHOTIacHBIM pelIEHUEM, a HE OOJIBIIMHCTBOM) MPUHUMAIOT MPUHIMIHAIBLHO 3HAYUMBIE
JUISL CTpaHBI (pEruoHa, paiioHa) petieHus B 00JaCTH COLMATbHOM MOJTUTHKHU C YY€TOM MHEHUS CIie-
[IUAIMCTOB B PaCCMaTPUBAEMOM 00JIaCTH JAESITEIHHOCTH, MMEIOIIUX MPAaBO COBEIIATEIILHOTO TOJI0Ca.
Yuacmue 6 evi60opax npunumarom TONHKO JIOU MOBBIIIEHHONM COLMATBHON OTBETCTBEHHOCTH — 3TO
My 4iHBI 0oJiee 40 JieT, UMEIoIe HEe MEHee ABYX POJIHBIX JACTEH, a TAaK)Ke JIMIa, UMEIOIINE 0COObIe
MaTPUOTHUYECKHE 3aClyTH, MPU3HAHHbIE perieHreM cooTBeTcTByomero KOITA.

HyxHa xopeHHast cMeHa cucTeMbl (DYHKIIMOHUPOBAHUS U yrpaBieHus: oomectBoM. I100x00
«pazoenaii u 1acmeyro» HaJlo IOMEHSITh HA «00beOUHAN U N1AHOMEPHO ynpaenaity. Heodxoaumo
BEPHYTH BCE TO, UTO PaHEEe XOPOIIO padOTaIo B HAIIECH CTpaHe.

Heobxonuma ewvipadbomka bazosvix nonoicenuit pazsumusn u noooepicanus nopaoka 6o
Bcenennoit (Konog), npuHuMaeMbIX ¢ YY€TOM ONBITA JJTUTEIBHOTO MEpUOa pa3BUTHS OOIIECTBa,
pasnenus ux Ha 3 nepuoja. /na nepeozo nepuoda — KoHbl BOGHHOTO BpEMEHH, 014 6mopo2o — KoHbl
MEPEXOTHOTO TIEPHOIA, 012 mpempezo — KOHBI 30J10TOr0 Beka (ITOJIHOTO pocTa U300uius 1 OJiar).

Konwt nepsozo nepuooda — onpeiensioT yCIOBUS PacliO3HAHUS U UCKOPEHEHHs BCEX MPUYUH,
MOpAJIbHO U JIyXOBHO-HPaBCTBEHHO pasJlaratolliux OOIIECTBO, OCTAHABIMBAIOT U MPEKPAIIAIOT 3a-
XBaT PECypCcoB Y3KUM KPYToM JIUII, OOecTieurBas HallMOHATU3AIIUIO IPUPOJAHBIX PECYPCOB U paboTy
Ha Bce OOLIECTBO C €IUHBIM HEOTUYKJAEMbIM OIO/DKETOM, BBIAEPKMBAas MPH 3TOM HPUOPUTETHI
cTpanbl. OHU 3aKIaJbIBAIOT OCHOBBI KOMHOTO MpaBa U CTENEHH UX MPUMEHUMOCTH, 3aKIJIabIBAIOT
3aIlyCK ¥ BOCCTAaHOBJIEHHE YTPAUEHHBIX UM NOPAKEHHBIX (JIMOO YHUUTOKEHHBIX) PYHKIIMOHAIBHBIX
CUCTEM >KM3HEIEATEeIbHOCTH OOIECTBA U CTPAHBI: CUCTEMBI MPOCBEIICHUS, BOCITUTaHUs, 00pa3oBa-
HUS; THKEHEPHOU U IPYTOil KaJpOBOW MMOATOTOBKH; (POPMUPOBAHNH KaAPOBOH IMOJUTHKH; TPOTpaM-
MHO-TIPOEKTHON EATEIHbHOCTH YUCHBIX U KOHCTPYKTOPOB (BMECTO «TPAHTOEACTBA», pabOTAIONIETO
Ha pa3BUTHE 3apyOe’KHBIX 5KOHOMUK); IUIAaHUPOBAaHUS SKOHOMUKH. Peanu3zanus KoHos obecneunBa-
€TCsl CBOJIOM JOKYMEHTOB, Ha3bIBAEMbIX 3aKOHAMH.

Konwt émopozo nepuoda — onpenenstoT nepexo K CTauu peresepanuu (CounaibHOl, 3JKOHOMUYE-
CKOM, TyXOBHO), CO3/1aHUs YCIIOBUH AJIs TBOPYECKOTO CO3UIATEIBHOTO PA3BUTHS, JIJISl TIOBBIIICHUS
3¢ (HEeKTHBHON caMOpeaTH3aIiH BCEX JIFOJICH.

Konvt mpemuvezo nepuooa — GopMupyroT caMOJIOCTaATOUYHYIO, CO3UIATENBHO Pa3BUBAIOIIYIOCS CH-
CTEMY >KHU3HEESTEeIbHOCTH JII0/IeH, C COBEPIICHHBIM MH()OPMAIIHOHHBIM O0eCTIeYeHUEM (TpeMsi BH-
JTaMu UH(POPMATHKH:

1) o6cysxuBatoeii ”HPOPMATHKOM, HALIETIEHHON Ha pa3BUTHE MAaTEpHATIBLHOTO 00ECTICUEHHS;

2) cepBUCHOM MHGOPMATHKOM, PACKPBIBAIOIIEH U MOBBIIIAIONICH JYXOTBOPUYECKHE BO3MOXKHOCTH Ue-
JIOBEKa;

3) uHAMBUIYATbHON MH(POPMATUKOM, OOCTYKUBAIOIICH MPOIECChl KPEAaTUBHOTO MBIUICHHS [3] U
JPYTUX TyXOBHBIX MPAKTHK, HAIIPABJICHHBIX Ha MOBBIIICHUE KayecTBa pabOThI UEIOBEKa CO CBOMMHU
JIOTIOTHUTEIbHBIMUA BHYTPEHHUMH BO3MOKHOCTSIMH (IyXOTBOPYECKOM JESATEbHOCTH) OTAEIBHOTO
YenoBeKa, U 00ecreunBaroniel HHAYCTPHIO COBEPIICHCTBOBAHUS YEJI0BEKOM KOM(pOpTa CBOHMX Iy-
MIEBHBIX ONTYIIEeHUH, popM mposiBieHus BeceneHckor JItooBu u peanuzanuu Cmbicia Ku3uu groaei
(HaKOIUIEHUS ONbITa OMOJIOTHUECKOM KHU3HH U TpaHchopMaluu ero B pazpurue Jymm).

Ha ocHOBaHMU 3THUX KOHOB JOJKEH pa3padaThIBaThCS U MPUHUMATHCS PETYIISIPHO COBEPIICH-
CTBYIOILUICSA CBOJ] 3aKOHOB, ONPEACIAIONIMX YCIOBHS U OPSAOK JOCTHIKEHUS 3a/1a4, YKa3aHHBIX B
Konax, u obGecrnieuenus nepexoia K HOBOMY MHUPOBO33PEHHIO JTFOJICH.

IloyeMy 4ye0Be4yecTBO MOLLIO IO MYTH MaTepuaausMa. 13 npemmaracMoil HaMu MOJEIU
sHepronHpopmanmoHHbIX 00MeHOB B [Ipupose [2] ciemyeT, 4To COOTHOIIEHHE TTay3bl K UMITYJIbCY B
UMITYJIbCHO-BUXPEBOM JBM)KEHUHU SHEPTHH B 00JaCTH MPOTEKaHUS OMOJIOTHUECKOM KHU3HH HAMH C
MTOMOIIBIO UMITYJIbCHOM MOCIE0BATEILHOCTH BHEIITHETO aKyCTHUECKOT0 U3JIy4eHUS POIEMOHCTPH-
pOBaHa BO3MOKHOCTh (DOPMUPOBAHMS PA3HBIX BHUOB TEKCTYpPhl TOHKOIIJICHOUYHBIX MaTepHAIbHBIX
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oOpazoBanwii (puc.l). [Ipyn n3MeHEHNN COOTHOIIECHUSI MEXKY MMAY301 U JITUTEIHHOCTBIO UMITYJIHCOB
B UX aKyCTHYECKOW MOCIEA0BATEIHLHOCTH CO3aBANUCh Pa3IUYHbIe (DOPMBI TEKCTYpPHI MIIeHKH. Ecnu
9TO COOTHOIICHUE 3HAYUTEIBHO Oobiie yncna «m» (1 = 3,14...) — BO3HHKAJIO HEOPa3BUTHE MaTePH-
AIBHBIX 00pa30BaHUI, HU3IIUX B UEPAPXUH MUPO3IaHUs, (POPMUPYIOIIUXCS U3 BUXPEBOTO MOTOKA (TIpH
(hopMHPOBaHWH YETIOBEKA — 3TO JUCTPO(DHUK); paBHOE «T» — HACTYIAIO TAPMOHUIHOE (COTTIACOBAHHOER)
(hopMHpOBaHKE HOBBIX MaTepUANIbHBIX 00pa3oBaHui (y JOAEH — ATO TAPMOHUYHO PA3BUTHIN YETIOBEK);
Membiie yncna «e» (e =2,7) — NpOUCXOIIIO pa3MbIBaHUE (3AIIUIAKOBBIBAHKE) TPAHKI] MATCPUATBHOTO
o0pazoBaHus (y JoAel — 4eTI0BeK C JUIIHEH Maccoil). CpaBHEHHE C YENTOBEKOM JJAaHO B CHITY TOTO, UTO
nepapxusi MaTepHaIbHOTO 00pa3oBaHus Teja, (GOPMUPYETCS B YIPOIIIEHHOM BOCTIPHSATHH aHAJIOTUIHBIM
00pazom.

Bun
Bun
CBEpXY
Pexmm Kontpons (6e3 akycTu-
YECKOTO BO3ACHCTBHSA)
IIpoexuus
PEKUMOB
Ha  Kadye-
CTBO opra-
HU3Ma 4e-
JIOBEKa

OOBIYHBII YeNnoBEeK Yenosek-aucTpodhuk 'apmonnuHbIi yenoBek  YenoBek ¢ U30BITKOM
Macchl

Puc. 1. Ponb cooTHOLIEHN NTay3bl K JUIMTEIBHOCTH UMITYJIbCa B UMITYJIbCHO-BUXPEBOM ABIKEHUM YHEPTUHU HA IpUMeEpe
(hopMHpOBaHUS TOHKUX METHBIX IFICHOK W MIUTIOCTPALIMS OPTaHM3Ma YeJIOBEKa, C TOXKICCTBEHHBIM PEKMMOM (hOPMHUPO-
BaHMS MaTepUaIbHON HEpapXUH Tela.

CHmXasi ypOBEHb TyXOBHOCTH, YEJIOBEK YXOJIMJI OT FAPMOHHUU C BHEIIHUMH BO3ICHCTBYIO-
IIMMH HA HETO MMOTOKAMHU YHEPTHH, TEPS COBEPILICHCTBO TEJA, B UTOTE BO3pacTaja ero moTpeOHOCTh
BO BHEIIHUX MaTEpUANBHBIX OJlarax, CHWKAIOIIUX Harpy3Ky Ha deloBedeckuil opranusM. Ilocre-
NICHHO YCJIOBCK IIOIMaJl B MaTCPUAJIbHYIO 3aBUCUMOCTL OT Y3KOI'O Kpyra JIMl, OBJAaJACBIINX WHAY-
CTpHEH MPOU3BOJICTBA MaTepUATBLHBIX Oar. OOIIECTBOM CTalla MPAaBUTh MOTPEOUTEITLCKAsT MOPAITb.

NuTencudukanys pa3BUTHSI MaTepHATLHOTO MHUpa MOTpedoBasia HapalluBaHHE COOTBETCTBY-
IOIINX PECYPCOB, KOTOPBIE CTATN JOOBIBATh U3 0€CCO3HATENBHBIX MPUPOTHBIX 00pa30BaHUI MaTEePH-
anpHOTO Mupa. [TosiBUIICS 000POT PECYpPCcOB M PYKOTBOPHO CO37]aBAEMBIX MTPOYKTOB MaTepUaIHLHOTO
MHUpPa MEXIY OTACTHHBIMU JIFOABMHU M MEXITy WX O0IIeCTBEHHBIMU 00pa3oBaHUsIMU. BO3HUK SKBUBa-
JICHT TpyAa 4CJIOBCKA — ICHBI'H. yHI/IBepcaJII:HOCTB ACHCT Mpyuaajia UM 3HAUYUTCIIbHOC IPCBOCXOACTBO



NHHOBATHUKA U AKMEOJIOI'Us

nepe] MpoayKTaMu Tpy/ia, 00JalaloIMMHU y3KO OJTHOOOpa3HBIMU CBOWCTBaMHU. B pesynbrare, nHTE-
pec yenoBeYecTBa CMECTHIICA B CTOPOHY MaHUMYJISAUUN ¢ J€HbraMU M UX 3aMEHUTEISIMH, TTIOHU3UB
HHTEPEC K TPYAY YeJIOBEKa KaK TAKOBOMY, yraljla aKTyaJIbHOCTb 3aHSTHUS TPYIOM.

JuHamuka pa3BuTust GUHAHCOBBIX OTEpallUil co3/1aa erie OONbIINI CABUT MEKIY TyXOBHBIMU
U MaTepHaJIbHBIMU NOTPeOHOCTAIMU. CHUKEHUE JYXOBHOCTH MPHUBEJIO K CHUKEHHUIO OTBETCTBEHHO-
CTH 3a HapacTarolue KOHPIUKTH MEXKIY JIIOAbMU B 60pb0e 3a pecypchl U 3a CTENEHb Pa3pyIIuTEIb-
HOCTH OPYJIUI BOCHHOW W MONHTHYECKON 00phObI. ChopMHupoBaBIIHECS B COBPEMEHHOM OOIIECTBE
KpHU3HCHI (AyXOBHO-HPABCTBEHHBIN, TOTUTHUECKHMA, T1eMorpadudecKuii, JKOHOMUYECKUH, COIIMATb-
HBIN, Hay4YHBINA, YKOJOTHUYECKUN, SJHEPTETHUECKUH, CHIPHEBOM, TEXHOJOTHUUECKHI) TOABEIH 00IIIe-
CTBO K YepTe BO3HUKHOBEHUS TNIaHETapHOU KaTacTpodbl. OmnO0ouYHOE MaTEPHATUCTHUECKOE TOIKO-
BaHue «Yenosek xo3auH OorarcTB [Ipupoasl, ero 3ajaya B3sITh UX y HEE» MOPOJWIO Pa3BUTHUE pa3-
JMYHBIX OTAENTHHO Pa3BUBAIOLINXCS HAYK, KOTOpPbIE TaKKe ObUIM HAMpaBJICHBI HA TH K€ 1enu. YTo
MIPUBEJIO K €llle 0O0JbIIed HHTEHCU(PUKALMU IpolieccoB pa3pyuieHus [Ipupoasl U 1yXOBHOCTH Yello-
BedecTBa. «[lepeoBbIe» MBICIUTENN COBPEMEHHOCTH, BKITtouatonux J[xopmka Copoca u Jitoziei ero
MOIEP’KUBAIOIUX, CTAJIM CO3/1aBaTh MHCTPYMEHTHI YIIPaBICHUS U HACUIIUS HaJ JIFOJAbMU. DTHU JIIO/H,
B HACTOsIIIee BpeMs MBITAIOTCS HaBsI3aTh BCEM OCTAJIbHBIM MOJAY Ha CO3/IaHUE MCKYCCTBEHHOTO MH-
TEeJJIEKTa, He3aBUCUMOTo OT Briciiero Pazyma, cniocoOHOro 3aMEHUTh CaMOT'0 Y€JI0BEKa.

Yro kaeT J1ojeil B OJm:Kaiimme roapl? Y CTOpPOHHUKOB MaTEPUATHCTUIECKOTO MUPOBO33pE-
HUSl, HE MOJIB3YIOIINXCS JYXOBHBIMU MPAKTUKAMU M PEUTMO3HBIMHU YUEHHUSIMH, 00J1a1al0IUX 3allli-
THIMU B TOJICO3HAHME MPOMAraHAMCTCKUMU MPOTpaMMaMH yTPaBJICHUS YETIOBEKOM, 3aHIKEHA UyB-
CTBUTEIBHOCTh K MEHSIOIIEMYCSl COOTHOILIEHHIO May3bl K JUIUTEIIbHOCTH UMITYJIbCA B UMITYJIbCHO-BUX-
PEBOM JIBIDKEHHH dHEPruu. B pesynbTare 3T0oro moaaep:krupaemMasi TyXOBHO HECOBEPIIIEHHBIM YeIOBe-
KOM CKOpPOCTh (POPMHUPOBAHUS MaTEpUATLHON HH(MPACTPYKTYpPBI OPraHU3Ma YeIOBeKa He YCIIEBaeT 3a
CKOpOCTBIO, 33J]JaBaeMOM U3 KOCMHUYECKOT0 MPOCTPaHCTBA. B opranusme 3Tux Jro/ieil HAUUHAIOT pas-
BUBATHCS AUCTPOPUUECKUE SBICHUS U ICUXOCOMATHYECKUE OTKIIOHEHUS 37I0POBbS, B KOHEUHOM MTOTE,
HECOBMECTHMBIE C KU3HBI0. HOBOE MHPOBO33pEeHHE MO3BOIUT TyXOBHO pabOTAIOMIUM Haja co00i Jto-
JISIM BCTPOUTCS B IPOTEKAIOIIME U3MEHEHHS, OTONTH OT JOTMaTUYECKUX YTBEP KICHUH MaTepHaIlucTu-
YeCcKOi HayKu O HEM3MEHHOCTH pa3MepoB OOBEKTOB MaTepUallbHOTO MUKpomupa. HampoTus, mrou,
CTOSIIIME Ha )KECTKUX MAaTEPUAIMCTHUECKUX MO3ULUSIX, TOAEPKUBAIOIIIE MUPOBO33PEHUE KAITUTAIIH-
3allMU BCEX JKU3HEHHBIX MPOIIECCOB, 3a/1at01IHe ce0e MporpaMmy He3bI0IeMOCTH pa3MEPOB CBOHX MPO-
TOHOB M JIpyTuX 0oJiee CI0KHBIX XUMUUECKUX COCIMHEHHUHN, CTOJIKHYTHCS C IPoOIIeMOi pachazupoBKH
paboThI OpraHu3Ma, HEYCIIEBAOIIETO 3a YBEJIMUCHUSMHU YaCTOT BHEITHUX BHOparuii (n3mydueHuil). Uto
MIOBJIEYET 3a cO00M pe3KOe yBETMUCHNE OHKOJIOTHUECKHUX 3a00/IeBaHUH U APYTHX 3a00IeBaHUil HA TICH-
X0coMaTudeckoil ocHoBe. Ha nepBbiii 11aH BBIXOAUT pyccKas (CIaBIHCKasl) TeHeTUYecKasi OCHOBA rap-
MOHHYHOTO co3uaanus «O01iee 61aro MpeBkIIIe JTIHOTOY.

HoBoe MupoBo33peHue craceT OT BHIMUPAHUS BCEX JIOZEH, KTO MPUMET €ro, HE3aBUCUMO OT
npexxkHux yoexaeHui. [Ipu 3ToM puTyaibHblE Y4acTUs B PETUTHO3HBIX MEPONPUSTHIX U MOMBITKH
OTKYIUTHCS NIEpe]] PETUTUO3HBIMU JIEATENIIMU HE aAyT HUKAKOM MOJb3bl. JlyXOBHOCT JOMKHA OY-
JIET COAepKaThbCs BHYTPHU 4yesioBeka. JlyXoBHOCTh Oy/eT 3aqaBaTh TPeOOBAaHUS I SKOHOMHYECKOTO
pasButus. Oboraimasi CBOW JyX, YeJOBEK MOJy4aeT 0osee KaueCTBEHHYIO MH(OPMALUIO IS MOJI-
CTPOWKH CBOMX JKU3HEHHBIX MTPOIECCOB MO HH(POpMAIMOHHbBIE TOTOKU Briciiero Pazyma. Ora cro-
COOHOCTH MOTy4YaTh MHPOPMALIUIO TSl BEACHHUS MPABIIFHOTO 00pa3a KM3HU U CHCTEMa aHaJIOTOB,
3aIUTHIX B €r0 MOJICO3HAHUH, C(HOPMUPOBAHHBIX B PE3YJIbTATE MOJYYEHHOTO ONbITa (POPMUPOBAHUS
peaklry Ha MOCTYIAaBIINE BBI30BBI OKPYKAIOIIEH CPeibl, 3a/Jal0T IPABUIIO MOBEJCHHS YeIOBeKa.

CriocoOHOCTD YenoBeKa BHICTPaNBATh PA3JIMUHbIE KOMOMHAIIMK CBOETO MOBEICHUS (BapHAHTHI
peanuzanuu cBoer cyab0bl) OPraHU30BBIBACT €0 Ha (POPMUPOBAHUE MAaTEpUATIbHBIX U YHEpreTHYe-
CKuX 3anacoB. Koryia BennunHa 3TUX 3a11aCOB MaTEpUAIbHBIX U SHEPIETUUYECKUX PECYPCOB HAUMHAET
3HAYUTENIBHO MPEBBIIIATH JUANAa30H JOMYCTUMbIX BO3MOKHBIX X KOJI€OaHUN B OpraHM3Me YeloBeKa
(bopMUPYIOTCS UyKIble CTPYKTYPHI UX conepxanusd. [losBistorcs 00ne3HU, paKoBbIe KJIETKH, NICH-
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XOCOMaTHYECKue 3a00JeBanus, (HOPMHUPYIOIIHE TOBEICHUE YETIOBEKA TYKI0€ 3aJI0KEHHOMY 3aMbIC-
nom BceeBbitiHero. Yem Ooubliie 4eJI0BEYECTBO KHUBET € CYIIECTBYIOIIUM MUPOBO33pEHUEM, HATIPaB-
JICHHBIM Ha KalWTaJIU3al1I0 BCEX )KMU3HEHHBIX MPOIIECCOB, TEM OJIMXKe KOHell ku3HH Ha 3emie. [lo-
TOMY YTO HE MOXXET BEYHO MPOJIOJDKATHCS MPEBBIIICHUE MOTPeOIeHNs HaJ co3uAaHueM. B 1o xe
BpeMsi, 4eM OOJIbIIIe JFOAU OYIyT KHUTh C MUPOBO33PEHUEM, (DOPMUPYIOIIMM CTPEMIICHHE K COCTOSI-
HUIO OTM3KOMY K PAaBHOBECHIO MTPOLIECCOB IBOIIOIMH U MHBOIOIMH B )KM3HEHHOM IIMKJIE CO3HATEIb-
HBIX MaTepUaIbHBIX 0OBEKTOB, TEM COBEPILIEHHEE U JIOJIbLIE CTAHOBUTCS JKU3Hb Ha HAIIEH IIIaHETE.

IIyTu peanu3anuu HOBOro MUPOBO33PeHUsI TAPMOHM3AIUH COBPEMEHHOT0 0011ecTBA.

[TyTn nmpoaBuKeHHs HOBOTO MUPOBO33PEHUS TapMOHU3aK JKU3HU JTODKHBI YUUTHIBATH Pe-
aNbHYIO Cpefy, B KOTOpOH mpuaercs padorats. B HacTosiiee BpeMs yOexkIeHHbIE CTOPOHHUKH Ma-
TEpUATU3Ma, CTOJKHYBIUIMCH C HaJBUTAIOLIUMCS Ne(UIUTOM PECypcOB BbIOpaJii TaKTUKY BBIBOAA
OOJIBIIMHCTBA HACENEHUS U3 KU3HU 32 CUET HOBBIX TEXHOJIOTH U MpOMaraHj, ¢ MOMOIILI0 UCKYC-
CTBEHHOT'0 MHTEJIEKTA. DTHU JIOAM, B UUCIIO KOTOPBIX, HECOMHEHHO, Bxoauia Jxopmx Copoc, opra-
HU30BaJIM KU3Hb JIIOJIEH TaKUM 00pa3oM, 4TO OMOPHEpreTHKa JIOACH B OCHOBHOM paboOTaeT Ha
3 HkHHE (TeJIECHBIC) Yakphl. DHeprus aymH (¢ 4 mo 6 4akp) u ayxa (KaHaja 3ampoca u mprema
raJlakTU4ecKoil MHpopMaIHH, TO eCTh 7 Yakphl) oJaBiIeHa. A pabOTy C BCEIICHCKON YNpaBIsIONIeH
Y CHHXPOHU3UpYIOIeH nH(opMaImei raTakTHIeCKIMX BUOPanii, KOTOPYIO TOJDKHBI BBIITOIHATE ATH
BEPXHHE YaKpbl 3aMEHWIN MPOIIUTON B MOJICO3HAHUKM OOOOIIEHHOM IS BCeX yMpaBISIOUIei mpo-
rpaMMO JE€MOHHYECKOW MpOMaraHibl, JETKO KOPPEKTUPYEMOU ¢ OMOIIbI0 JTF00bIX BugoB CMU.
[Tocnennue ycunus mo 3aMeHe MPUMUTHUBHBIX MPOIIMBOK UCKYCCTBEHHBIM MHTEIUIEKTOM Ha OCHOBE
CKOpPOCTHOTO MHTepHETa 5G, KOTOPHINA JUIIUT YeIOBeKa Jake KOHTaKTa C MHCTHHKTOM CaMOCOXpa-
HEHUsl, HalpaBJIeHbl Ha 3aMeHY JIoie 6MopoOOTaMH ¢ BOZMOXKHOCTBIO YIIPABIATH UX KOJIUYECTBOM
CHJIaMH y3KOM TPYIIIBI JIIOJEH, TUIIEHHBIX TaKOTO cepBrca OnopodoTuzupoBanus. Jloasam co crs-
UMMM WIK MOJIHOCTHIO MOJABICHHBIMU JYyIIaMH, C KyIHMPOBAaHHOW SHEPrueil BEPXHUX YaKp, Mpo-
IIWJIA IPOTPaMMy MHPOBO33PEHHSI, HAMPABISIONIETO YCUIINS JIFO/IeH Ha KaUTAIN3alHUI0 BCEX KH3-
HEHHBIX MpolieccoB. Ho B CBSA3M ¢ BbIIIE MOKAa3aHHOI HIe00X0JUMOCTBIO MEpexo/ia K HOBOMY MUPO-
BO33PEHUIO JTIOJICH, TUIICHHBIX KOHTAKTa C MEHSIOMIMMHUCS yCIOBUSMHU B3aUMOJICUCTBUS C (pHEIII-
HUMU (PU3UYECKUMH TOJISIMU, OKUIAET pac(asupoBKa BCeX KU3HEHHBIX MPOIECCOB U BO3HUKHOBE-
HHUE TICUXOCOMAaTHYECKUX 3a00JIeBaHUI, HECOBMECTUMBIX C J)KU3HBIO, B TOM YHCJIE OHKOJIOTHYECKUX
1 WHQPEKIMOHHBIX 3a00JICBAaHUN WU JIOOBIX JAPYyrux Oo0JIe3HEH Ha OCHOBE IICHXUYECKHX pac-
cTpoiicTB. MTHCTUHKT caMOCOXpaHEHUs, 3aJI0)KEHHBIN B uenoBeke [Ipupooif, momnsiTaeTcss mpoOUTh
3Ty OJIOKMPYIOIIYIO HaBSI3aHHYIO JIEMOHMYECKMMH CHJIaMH IporpaMmy. YenoBeKy HaJo MOMOYb,
IIPUYEM HE3ABUCUMO OT €r0 OTHOLLEHUS K IEMOHMUYECKUM UCKAXEHUSIM ero cyuHoctu. Bee, kTo xe-
JAI0T OCTAaThCsl KUBBIMH JOJDKHBI MPUHATH HOBOE MUPOBO33peHHE. [I[pOTHBONOCTaBUTH JEMOHHUYE-
CKHM TEXHOJIOTHSIM HOBOE MHUPOBO33pEHUE rapMOHU3ALMHU KU3HU U HOBYIO Mneonoruto 1yxoTBop-
yeckoro paszputus odmiectsa (MIPO).

Ha nepBom 3tarne He00X0AUMO JIIOJSIM TPEAOCTABUTh YCIOBHS ISl 37J0POBOT0 00pasa KU3HU
Y OBJIa/ICHUS HaBBIKAMH KOHIICHTpPAIlMM BHYTPEHHEH SHEPruu Ha OompenereHHbIx smouusax. Hanbo-
Jiee JOCTYIHBIM METOAOM SIBIISIFOTCS] pa3BUTHE HECKOJIBKUX CTYIIEHEW OJATOTOBKHU B CIaBSIHO-TOPUILL-
Koii 6oprOe [4] unu aganTarus 60eCIOCOOHOCTH YeIOBEKa K MOMYJISIPHBIM CHCTEMaM €TMHOOOPCTB.
JUi1s1 3TOM 11eNIi MOTYT IMPOBOJSATCS 3aUeTHBIE OOU CO CIIeHUaIMCTaMU Kapare, O0Kca, 131010 U JIp. 1O
3apaHee OroBOpPEHHBIM MpaBuiiaM. Ho B Hauane moasM HE0OX0IUMO MPEAOCTaBUTh BO3MOKHOCTD
MOJTyYeHHUS UHPOPMALIMHU O YPOBHE UX (PU3NUECKOTO Pa3BUTHS U JOCTYITHOCTh K CPEJICTBAM €ro Kop-
peKuu. ITo MOXKeET ObITh HHGOpMaIus o caaye HopmatuBoB Komriekca I'TO, HOpMUpPOBaHHBIX HE
TOJIBKO Ha BO3pacT, HO U Maccy Tena. Co3gaHue pa3BeTBIEHHOW MacCOBOM CETU CEKLUN U CIIOPTHUB-
HBIX KITyOOB «CHIIBHBIE TyXOM» IO CJIaBSTHO-TOPUIIKOW 00phOe HiIn Jp. €TMHOOOPCTBAM, B KOTOPBIX
MOCETUTEIISIM JAeTCsl HE TOJIBKO CIIOPTUBHAS HUH(OpMAIHs, HO U IPOBOJUTCS POCBETUTEIHCKO-BOC-
nuTaTenbHas paboTa Mo HOBOM MUPOBO33PEHHIO TapMOHU3auK JKu3HU.
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Ha BTOpOoM 3Tane He0OXO0IMMO YEJIOBEKY MPEIOCTABUTh BO3MOKHOCTh JOCTYITHOTO CKPUHHH-
TOBOT'O KOHTPOJISI COCTaBa MAaCChI Tela, yTPO3bl OHKOIOTUYECKUX, UH(DEKIIMOHHBIX U JPYTHX OMACHBIX
3a00JI€BaHUM, SIBJISIONIMXCS UHIUKATOPOM pac(ha3supoBKHU KU3HEHHBIX MPOIECCOB B OPraHU3ME ue-
noBeka. CucteMy 3apaBOOXpaHEHHs] HEOOXOAUMO MEPEOPUEHTUPOBATH C KAMUTAIMU3AINNA HA 03/10-
POBJICHHE JIFOJEH, OLIEHUBAEMOE 110 HOBOU CHCTEME.

Ha tpetbeM sTane uenoBeky HEOOXOIUMO B CKPUIIMHTOBOM PEKUME MPEIOCTaBUTh HH(OpMa-
LU0 O MHJIEKCE AYMOITMOHAIBHOTO (JOHA M MHICKCE TyXOBHOCTH, BIUSIONIUX HA KOJUYECTBO OAIIIIOB
ero CCJI (Commansaom Craryce JImunoctu). Otu uHaekcsl B coctaBe CCJI BKIIOYAIOT HE TOJBKO,
cTerneHb (PU3MYECKOTO COBEPILIECHCTBA, MPOSIBICHUS PACCOTIACOBAHHOCTUA OpraHW3Ma Ha HaTWIUHU
yTp0O3 BOZHUKHOBEHUS OMACHBIX 3a00JIeBaHUM, ypOBEHb BHYTPEHHEN KYIbTYPhI M TBOPUECKOM aKTUB-
HOCTH, HO U CTEIIEHb Pa3BUTHS OMOPHEPTETUKU 7 OCHOBHBIX YaKp, B IIBETE U XapaKTepe JABUKCHUS
JHEPreTHUECKHUX MMOTOKOB YaKp COAEPKUTCA HH(POPMAILIUS O CTETIEHHU COTJIACOBAHUS IBOJIIOIMOHHBIX
Y HHBOJTFOITMOHHBIX TIPOIIECCOB (TIPH YeM 3Ta CTENEHB CBOS JIJISl KaXKIOTO YPOBHS ITHPAMUIBI IIOTPEO-
HocTel Macnoy), CBA3aHHBIX C HAJTHMYKMEM AYXOBHBIX U MaTepHUaIbHBIX OTPEOHOCTEH 1 nx OanaHca
Ha BCEX CEMU YpPOBHSX MUpaMHIbl ToTpedHOCTel Macioy.

J171s IpUHSATHS HOBOTO MUPOBO33pEHUS OOJNBIIMHCTBOM Ipaxkaad Poccuu HeoOX0oauMO:

- pa3paboTaTh U W3/1aTh HOBBIN TOJKOBBIN CJIIOBAaphb, PHUIaB BCEM CJIOBAM M aHAJIOraM PEaKIMy Ha
BBI30BBI OKpYKaIOIIeH cpebl, CQOPMUPOBAHHBIM B TIOJICO3HAHUH YEJIOBEKA, CMBICH, BHITEKAIOIIHIA
13 HOBOT'O MHPOBO33PECHHUS;

- BBIIIYCTUTH CEPUI0 BUACO3ANMNUCENH CEMHUHAPOB, BEOMHAPOB U aHUMAIIMOHHBIX KOPOTKOMETPaKHBIX
TEMaTUYECKUX BUCOPUIBMOB IO PA3bICHCHUIO TEPMHUHOB U TMOJIOKEHUH HOBOTO MHPOBO33PEHHUS,
pa3MecTuB UX B CETH MHTEPHET, Ha TEJICBU3MOHHBIX KaHaNaX (YaCTUYHBIM 3aMEUICHHEM PEKJIaMbl,
periiaMeHTUPOBAHHBIM 3aKOHOJIATEILCTBOM) M B KHHOTeaTpax (mepe noka3oM KHHO(MUIEMOB).

- TIpH pa3pabOTKe TOJIKOBOTO CIOBaps MaKCUMajIbHO BO3MOKHO MPHUBJIEKATh BOJIOHTEPOB U3 YHUCIIA
MOJIOJICKHU U CTapIIUX IIKOJIBHUKOB, TPOLIEAIINX KYPC IPOCBEIICHUS M BOCIIUTAHUS B JyX€ HOBOTO
MHPOBO33PEHUS;

- BBECTH MapKUPOBKY 110 MHJIECY SMOIIMOHAIBHOTO ()OHA BCEX PYKOTBOPHBIX UCTOYHUKOB HH(pOpMa-
[IUH, BO3ICUCTBYIONINX HA YETIOBEKA.

- Beectu CCJI (ConmasabHOTo cTaTyca JHYHOCTH) U CPECTBA €r0 MCIOIb30BaHus [2].

- obecrnieunTh (POPMUPOBAHKE U TTPOJBUIKCHHUE TyXOTBOPUYECKOU Cpelibl B 00pa30BaTENbHBIX U CO3H-
JaTENbHBIX MPOLIECCAX , HAUMHAS C IETCKOTO CaJia U BKJIIOYasi BCE BO3PACTHBIE IPYMIbl HACETICHUS.

- psii IPYTUX AEUCTBUN, KOTOpPbIE MPOSBISIOTCS B MPOLIECCE CHHEPreTHIecKoro 3ddexra paboTsl ¢
pa3HBIMH BHIaMU WHGOPMAITUH.
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BUXPEBBIE TEXHOJIOI'NH KPUCTAJIOOBPA3OBAHUA TEKCTYPUPOBAHHBIX
TOHKHUX METAJJIMYECKHUX INIEHOK HAHOPA3ZMEPHOM TOJIIAHBI

IHonos U.H., lannnosa M.A., Usanos A.B., Kcenodonrtor C.U., Mopo3 A.B., Hukutun /[.A.,
Homnos J.1O., Crenanos C.A., Cymenuos H.U., ®enopos B.A.
DI'FOY BO «llosonxicckuii 2ocyoapcmeennvlii mexuonocuueckuil ynueepcumem, 424001,
2. Howxap-Ona, nn. Jlenuna, 0.3 popov@volgatech.net

IIpennoxena oboOmeHHass Mozaenb (POPMHUPOBAHUS HEPAPXUU MATEPUAILHOTO Mupa. [IpuBeaeHs! pe3yabTaTsl peann3a-
IIUH PA3TUUHBIX TEXHOJOTHUECKUX PEXKUMOB MOTYUYESHUS TOHKHUX IJIEHOK MEH U TUTAaHa, U3 KOTOPBIX TOKa3aHa BO3MOXK-
HOCTb yHpaBJieHHsI (JOPMOIl TEKCTYpPBI 3THX IUICHOK ITyTeM BapbHpPOBAaHHS YacTOTONH MOBTOPEHHS MMILYJIBCOB B UX aKy-
CTUYECKOH TOCIIEI0BATEIbHOCTH U COOTHOILICHUE MAY3bl U JUINTEIBHOCTH 3TUX UMITYJIbCOB.

Beeaenmne. /111 TOro, 4ToObI NEPEUTH K OOBACHEHUIO TEXHOJIOTHH MOTYYSHHUS METOI0M MarHeTPOH-
HOT'O PacHbUICHNUs BUHTOOOPA3HOM TEKCTYpbl TOHKMX IUIEHOK MOTPY3UMCSl MAJIOCTh B IIPUPOAY CO-
3/laHusl MaTepuaibHoro Mupa. [loctpoeHue Bcero Myupa Hayajuoch C IIEPBOTO JIyduKa CBETa, CBUTOTO
B TpyOOUKYy O€CKOHEYHOY» OO0JIBIION ATMHHBI U MAKCUMAJIbHO BO3MOKHO Majioro quamerpa. OH npen-
CTaBIISUI COOO BUXPEBOW MOTOK MEIKOIUCIIEPCHOTO HEHTPaAIbHOTO BEIIECTBA, K KOTOPOMY IPHIIO-
’KeHbI ABe napsl cuil. Mcyckancs oH sapom, 00J1aAatoM OTPOMHBIM 3aI1aCOM SHEPTHH U OOJIbIION
TeMIlepaTypoy pasorpesa. Ilocie nepepacnpeneiieHust SJHEpruil MEXAy IPUWIOKEHHBIMU CUIIAMU B
9TOM JIyYHKe, IPOMCXOAIIEM BO BPEMs €ro MPOBUKEHUS BAAJb OT s/1pa, OH BO3BpaIlajcs o0paTHO
B 51/1pO, 0OecIieurBasi TeM CaMbIM 3aMKHYTOCTb CUCTEMBI H, CJIC0BATENLHO, BHITIOJTHEHUE 3aKOHA CO-
XpaHeHus 3Hepruu. K IByM nmapam NpHIIOKEHHBIX CHJI OTHOCATCA cienytoniye cuiabl. C OrpoMHBIM
MOTEHIIMAJIOM IIPUJIOKEHA CUJIA TIPABOT0 BPALLEHUS (110 YaCOBOW CTPEJIKE) U MUHUMAIIbHAS CUJla Jie-
BOT'0 BpalleHus (IPOTUB YaCOBOM CTPEJIKM), PaBHAs B Ha4aJle ABMKEHHsI YCIIOBHON €IMHULIE, a TAKXKE
K HEMY BHaJalle ero IyTH Oblja MPUJIOKeHa «OECKOHEUHO» OONBIION BETMYMHBI COOMpAroIas 1eH-
TpPOCTpEMUTENbHAs CUJla U pa3OpachiBarollas LEHTPOOESKHAsi CWJa, paBHAs B Haydaje JBUKECHUS
yciioBHOM enuHule. IlepBas napa cuin onpezensnach 3a11acoM NOTEHIUAIBHON YHEPTUN MEJIKOUC-
MEepPCHOTro BeniecTBa. BTopas mapa cui onpenensiach 3anac KUHETHYeCKou sHepruu. [Ipuyem nen-
TpoOexHas cuia paboTaia BMECTe C IPAaBOBPAIIAIONICH CUIION, @ IEHTPOCTPEMUTENIbHAS — C JICBOU
Bpalamooen cuioil. [1o Mepe ynaneHus ot siapa yMEHbIIAETCS MOTCHIMAIBHAS SJHEPTHs U yBEIINYH-
Ba€TCsl KHHETUYECKasl.

B MoMmeHT, Kora Ha Iy TH BUXPsI MOSIBIISETCS CHJIA, TPOTUBOACUCTBYIONIAS IBHYKEHUIO MEJIKO-
JUCIIEPCHOTO BEIIECTBA 10 CIOXKUBILEHCS TPACKTOPUU €€ IIYTH, IPOUCXOAUT MEpEpACIpeeICHHIE
CWJI, JEUCTBYIOIIMX Ha 3TH YaCTHUIBl BEIECTBA B 3TOM TOYKE TPEXMEPHOI'O NMPOCTPAHCTBA BUXPA.
YMeHbl1aeTcs NOTEHIMAIbHAS SHEPT U U, OJHOBPEMEHHO, B CUIIy 3aKOHA COXPAaHEHUS SHEPTUH, YBe-
JTUYUBAETCA KMHETHUYeCcKas 3Heprusi. TpaekTopus JBMKEHUS BellleCTBa pruodpeTaer (opMy Topa, ¢
KOPOTKOM JJIMHHOM yTH. BUXpBh CTAHOBUTCS «KOPOTKUM». ECiiM 1151 ©”3MEHEHMsI HAalIpaBJICHUs pac-
IIPOCTPAHEHUS BUXPS C «OECKOHEUHO» OOJIBIION JUTMHHOW HE KaKas CHjla He MOIJIa IPe010JIeTh MO-
MEHT NPOJI0JIbHON MHEPLIUH, CAENIaTh €T0 IOBOPOT, TO JJI1 HOBOPOTA KOPOTKOT'O y4acTKa BUXpsI Tpe-
OyeTcs HeOoubIIas CUIIa, CIIOCOOHAs MOBEPHYTHCS €r0 B HAPABICHUU BHEUIHUX CHUJIOBBIX JIMHHM.
Bo3moxHa cutyaius noJHoro nepexoja NoTEHIUAIbHON SJHEPTUH B KHHETHYECKYI0, 2 BOBMOXKHA —
4aCTHUYHOr0. Bo BTOpOM citydae ocTaBIIasCs MOTCHIMAIbHAS YHEPTUs HAIIPABUT AAJIBHEHIIEE MPO-
JBMKEHHME BPALIAIOLIETOCs Jyda YaCTUYHO OXJIaKJIEHHOI'O BEIIECTBA IO TOW K€ TPACKTOPUHU WM
OJIM3KOM K HEH.

Heckonbko «IJIMHHBIX)» BUXPEH B pE3yJIbTaTe B3aUMOACUCTBHS, OTJAIOT 4aCcTh CBOEH dHEPIUn
Ha OPTaHM3AIHIO JIBIKCHUS OTHOCHUTEIHHO OOMIETO IEHTPa CHMMETPHH. 3a cYeT 00pa3oBaBIICHCS
SHepruu (cBoeoOpa3HOro MPUMHUTHUBHOTO «3TPETopa») BUXPH YACTHUI[ BEIIECTBA, CKOPPEKTHUPOBAB-
II1€ TPAeKTOPUIO CBOETO JIBUKEHUS, POJIOJIKAIOT IIPOJIBUTATHCSI B TPEXMEPHOM MIPOCTPAHCTBE 00-
Jiee KPYITHOTO BUXPsI OTHOCUTENBHO LIEHTPA €70 CUMMETPHUH, IIPYA 3TOM COXPaHsIs BpallaTeIbHOE JIBH-
KEHHE, YTIIOBYIO CKOpPOCTh U (pa3y. MelKoaucnepcHoe BEIEeCTBO UMEET JBUKEHHUE 110 JABOWHOMY

>[5 ] <


mailto:popov@volgatech.net

HAYKA 1 THHOBALINN 29 momst 1, g
7 10191

Kpyry. Ha mepBoM kpyre 4acTHIIbI BPAIAIOTCS C YaCTOTON MEPBUYHOTO BUXPS BOKPYT €T0 OCH CHM-
MeTpuu. Ha BTOpoM Kpyre ux och Bpaliaercs o BTOpoMy Kpyry, 00pa3oBaHHOMY OOJIBILIUM BUXPEM.
Taxoit cyMMHUpOBaHHBIN BUXPb MOJTYYWI Ha3BaHUE CONUTOHA. COTUTOH — 3TO (JopMa BUXPEBOTO JIBU-
KEHUS PHEPTUH MEJIKOJUCIIEPCHBIX YacTHIL, 00J1ajatoIiasi CBOMCTBAMU YaCTHUIIBI (B CITydae «KOpPOT-
KOT'0» BUXPS — DJIGKTPOHA, HYKJIOHA U Jp.) WJIK CBEPXUIMHHOTO BUXPA-TpyOKH (MHTEmIekToHa). Co-
JMTOH XapaKTePU3yeTCsl ONpPEeACTICHHON JTMHON, HAaOOpOM YacToT, o0miei hopMOH, psiIoM APYTUX
(GyHKIUH B 3aBUCHMOCTH OT €0 KOHKPETHOM npupoAbl. OOBIYHO aMIUIMTYAA U YaCTOTa COJIUTOHA Ha
Kparo BO30YXKIIEHUS PE3KO CHMKAIOTCS: B Havase Maja IEeHTPOOeKHas CHila M BEJIHKA IIEHTPOCTpe-
MUTENbHAsI, OOJIbINAs TPABOBpAIIAIOIIAs CUJla U MaJias JIeBOBpaIIarolIasi Cuja; B CepeInHE — PaBEeH-
CTBO IapHBIX CUJI U YBEJIMUECHUE TMaMETPa BUXPS COJIMTOHA; B KOHIIE — CHOBA LICHTPOCTPEMUTENbHAS
CUJIa MHOTO OOJIbIlIe IEHTPOOEKHOM, HO TIPU 3TOM JIEBOCTOPOHHSS CHJIa MHOTO OOJIBIIIE TPAaBOCTO-
ponneii. Haubosee cyliecTBeHHBIME CBOMCTBAMU COJTUTOHA SIBJISIOTCS: JIOKAJILHOCTH BO30YKICHUS,
COXpaHEHHE YaCTHIIETIOAOOHOCTH W HE pa3MasblBaHHE B MPOCTPAHCTBE, KAaK B Cly4ae OOBIYHOU
BOJIHBI. COJIMTOHBI MOTYT B3aUMOJIEHCTBOBATh MEXIY COOON, IPHU 3TOM BO3MOYKHO «IIOEIAHUE
CWJIBHBIM CJIa00T0, B3aUMHAasi aHHUTWIISIIIMS, BOSHUKHOBEHHE CTOSIYETO COJIUTOHA U IMp. B MoMeHT
MPUOIMKEHUS COTUTOHOB MEXTy HUMHU BO3HUKAET MPUTSKEHUE — CBSA3b, UTO, BUANMO, U OTIPEIEIISICT
W3BECTHBIE THUIIBI CBSI3U MEX/1y YaCTUILIAMHU.

[Tox BoO3meiicTBHEM CHIIBI, TOBIUSBIICH HAa CBOpPAYMBaHWE YaCTH «JIJIMHHOTO» COJUTOHA
B YYaCTOK «KOPOTKOI'O» COJINTOHA, POUCXOJUT IMOBOPOT HEKOTOPOTO KOJIMYECTBA BUXPEH «KOPOT-
KOT'0» COJIMTOHA BJOJb CHJIOBBIX JIMHUH 3TON CHUIIBI U (POPMHUPYETCS TEPEIBUKCHIE ITUX «KOPOT-
KHX)» COJTUTOHOB (HapaBJIE€HHOE IBUKEHUE AIIEKTPOHOB) BJIOJIb MPUIIOKEHHBIX CHIIOBBIX TUHUI. [1e-
pPETEKIINe B TOYKY YCTOHYMBOTO COCTOSIHUS JIEKTPOHBI, CIUBAsCH (DOPMHUPYIOT HOBBIA KOPOTKHIA
COJIUTOH C KHHETUYECKOW IHEPTUel paBHOM TOM, HA KOTOPYIO YMEHBIIMIICS OCHOBHOM ((«THHHBIN))
COJIMTOH. [ pyTma 3JIeKTPOHOB, CIIOKUBIIASICA B CBOE SHEPTETUYECKOE AP0, TPEACTABIISIONIEe COO0H
($ha3oByr0 Macky, GOpMHpPYET B HOBOM TOJIOKEHUHU U3 CBOEH MOTEHIIMAILHON SHEPTUH CBOM BHXpe-
BOI MOTOK BEIIECTBA B CAMMETPHH CBOETO YETHIPEXMEPHOTO MpocTpaHcTBa. [Ipu 3Tom y obpasyro-
HIMXCS «JUTMHHBIX» COJMTOHOB B HOBOM IIPOCTPAHCTBE MX JJMHA MEHbIIE (KMHETUYECKasi SHEPTUs
OoJble, a MOTEHIMAIbHAs MeHbIe). Jlanee, cornacHo (a3 mepBUYHBIX BUXPEH, Boleamux B (azo-
BbIY MPOGUITH (C COOTBETCTBYIOIIUM BOJTHOBBIM ()POHTOM), U3 BTOPUYHOT'O BUXPSI POXKIAIOTCSI BUXPH
TPEThEro MopsiiKa M Tak Aanee. HampaBneHUs BTOPUYHBIX, TPETHYHBIX U T.J. BUXPEH 3aBUCUT OT
conepxanus (pa3oBOM MacKH, y4acTBYIolIeH B ux popmupoBanuu. B ontrke padoTy ¢ha30BbIX MacoOK
IIPOJEMOHCTPUPOBAIA TPYyMNIa POCCUICKUX yueHbIX U3 I. Camapsl, noa pykosoactsoM C.I1. Koro-
Boi. Ha puc. 1 nmpuBeneHbl uX pe3yabTaThl, ONTyOJUKOBAaHHBIC B HAYYHOH NIEYaTH M IOJI0KEHHBIE Ha
XIV MexnaynaponHoii HayuHoil mkone «Hayka u nnHoBanyu 2019».

B nayunom komnekruse, pykoBogumoit C.I1. KoToBoii, pazpaboTanbl HOBbIE CTIOCOOBI (hOpMU-
pPOBaHMsI ONTHYECKUX JIOBYIICK IS 3aXBaTa, yACpKaHUS U MEPEMEIeHUs M0 3aJaHHBIM TPaeKToO-
pHUSM MUKPOCKOIUYECKUX 00beKTOB. Ha OCHOBE ONTHKM CIIMPaJIbHBIX ITyYKOB CBETA CO3aHbl (hazo-
BBIE JIEMEHTHI U CPOPMUPOBAHBI BUXPEBBIE ITOJISI B BUE 3a/IaHHBIX KpUBBIX. Hanmnuue yrmoBoro mo-
MEHTA MO3BOJISIET MepeMeNIaTh 3aXBayeHHbIE MUKPOCKOIINYECKUE OOBEKTHI M0 TPACKTOPHUSIM, 3aaH-
HBIM pacrpeaesieHueM HHTEHCUBHOCTH CBETOBOTO TOJIS, a TAKKe AePOPMHUPOBATH YAJTUHEHHBIC 00b-
€KThI UJIM aHCaMOJIM MUKpOOOBeKTOB. Ha prcyHKkax npeacTaBieHbl IPUMEPHI TepeMeIleHUs YaCTUIL
10 Pa3INYHBIM TPACKTOPHIM U AehopMUpOBaHUS aHCAMOJIS JKUBBIX MUKPOOPTaHU3MOB. MeToj rep-
CHEKTUBEH JJIsl AMHAMUYECKOT0 MaHUITYJIMPOBAHUS MTOCPEACTBOM YNPABISEMbIX MHOTOAJIEMEHTHBIX
(ha30BBIX MPOCTPAHCTBEHHBIX MOAYIATOPOB. [IpeanoxkeH, pa3paboTaH U CO37aH KOMITAKTHBIN TIepe-
CTpanBaeMBbIil YeThIPeXKaHATBHBIA KUIKOKPUCTATUTMUECKUI (OKycaTop, MO3BOJISIIONTUN (HOPMHPO-
BaTh Pa3IUYHBIC TUIBI ONTHYECKUX JIOBYIIEK M JMHAMUYECKU YIPABIAThH UMU. Peann3oBaHbl TOYe-
HbI€ JIOBYIIIKH, JIOBYIIIKH B BUJE, OTpe3Ka Koiel, autumncoB u C-obpasnsie. [IpoaeMoHcTpupoBaHb
3axBar U yJepkanue c(hOpMUPOBAHHBIMU JIOBYIIIKAMH MPO3PAYHBIX U MOTJIOMIAIOIIMX MUKPOOObEK-
TOB (CM. PUCYHKH). SIBJISISICH KOMIIAKTHBIM U TEXHOJIOTHYECKH 00Jiee MPOCTHIM M0 CPABHEHUIO C MHO-
TO3JIEMEHTHBIMU TPOCTPAHCTBEHHBIMU MOJAYJISTOPAMU CBETA, YCTPONCTBO MPEJCTABISET UHTEPEC

> % <



2791:1‘;’;: NN KOTEPEHTHAS OIITHUKA U OIITUHYECKAS CIIEKTPOCKOIIHUS

JUTSL IPAKTUYECKOTO MCIIONB30BaHUs, KaK B JIa3€PHBIX MUHIIETAaX, TaK U B CUCTEMAaX ONTHYECKO Oec-
KOHTAKTHOM MuarHOoCTUKU. OCTaBIIAsCs B OCHOBHOM «JIJTHHHOMY COJIMTOHE YaCTh 3JICKTPOHOB (Op-
MHUpYET CBOIO ()a30BYIO0 MacKy, U3 KOTOPOH MPOAOKAET CBOE IBIKEHHUE TI0 IBOMHOMY KPYTY 3TOTO
COJIMTOHA, TIPU ATOM M3MEHHB NapaMEeTpPhl CBOCH TPACKTOPUHU JBIKEHHS. V3 OTHOTO «IJTMHHOTOY»
COJIUTOHA MOXKET C(POPMHUPOBATHCS HECKOIBKO BTOPUYHBIX S1EP, ¢ GPOPMUPYEMBIMH UMH BUXPSMU,
MMEIOIIUMU CIIBUT (a3bl.

Takum oOpazom opmupyetcst uepapxus siaep (MaTepuaibHbBIX OOBEKTOB) M MOPOKIAEMBIX
MU BUXpeH (3HepreTHyecKrux NoTokoB). B pabore [1] ykazaHO Ha Haqu4Me CUCTEMHOCTH B ATOM
uepapxun. Bce B Mupe MatepuaiibHble 00BEKTHI IO IMHEHHOMY pa3Mepy (PacCTOSHUIO MEXKTY ABYMS
CaMBbIMH yIaJICHHBIMU TOYKaMU (DOPMBI) OTHOCSATCS K OJHOMY M3 Ki1accoB (cM. puc.2). Ha puc.2 no-
Ka3aHbl KJIACChl AaTOMHBIX YaCTHUI], aTOMOB U MOJIEKYJI, OMOIOTUYECKUX OOBEKTOB, TeorpaduIecKux
00BEKTOB, TUTAHET 3BE3HBIX CUCTEM (THMa 3eMIIH), 3B€3AHBIX 00pazoBaHuii (Tuna CoiHIa), rajak-
TUK U BCeleHHbIX. [Ipu ueM cambiii O0MBIION pa3Mep, OTI0KEHHBIN Ha JorapuMUIECKON 1IKaje, B
Ka)K/IOM KJIACCEe OTJIMYAETCS] OT CAMOTO MaJioro, paBHOTO CBOEH YCIIOBHOHM €IMHHIIE, B OJJHO U TO K€
gucio pas, paBaoe (€°)°. B cBOKO ovepeib, Kbl Ki1acc Moapas3aeseTcs Ha moakiacchl. Camplit
60b1ION pa3mep B JIF000M MOJKIIACCE OTINYACTCS OT CAMOTO MaJICHBKOT'O, PABHOTO CBOEH YCIIOBHOU
eIMHHMIIE, YKE B IPYTOe YUCIIO pa3, paBHoe €°.

Puc. la. Cepuyeckre gacTUIBl TaTeKca TAaMeTpoM 1.2 MKM
MepeMEIaoTCs 110 TPAEKTOPHH, 33laHHOM paclipeieIeHHeM HH-
TEHCUBHOCTH CBETOBOT'O IIOJISI: BJOJb I'PAHUIIBI TPEYTOJIbHUKA,
KBajipaTa, cliupaiu Apxumeaa

Puc. 16. 3axBar u nmoBopot cdep saTekca quamerpom 1.2 MKM
JIOBYILLIKOH B BUJE OTpE3Ka

Puc. 1¢.Vipasisemble ONTHYECKHE JOBYLIKH, CPOPMHUPOBAH-
HBIE C TTOMOIIBIO (OKycaTopa: ToueuHas, B opmMe oTpeska, B
(hopme KoJBIIA

Puc .1z. Tloxg BO3mEHCTBHEM BHXPEBOrO CBETOBOrO TMOJSI B
dopme crimpanu ApxuMena aHCaMmOJIb OMOJIOTHYECKIX MHKPO-
OpPTraHM3MOB CXaJIcs B quameTpe Ha 25 %.

Puc. 10. DxcriepuMeHT 10 3aXBaTy W YIEP)KaHHUIO KOHTYPHOU
JIOBYIIKOH OJTMHOYHOM KIIETKU Jposkokeit. CTpenka MmoKa3sBaeT
HaIpaBJIeHUE NTEPEMEIIEHUS CTOJIMKAa MUKPOCKOIIA.

Buonoru- Teorpadgm- 3Beannnbie
AtomHBIE  ATOMEI H YECKHE  wvecKHe H.1aIIETIJ obpazoBaHHA
9aCTHIBI , MOJNIEKYNB , OOBEKTH obnexthr  (3¢MIA)  (Coamme) TanakTukd BceeneHHBIE
c-e’ InXx
a a-e” c c-e J fe

Puc. 2. lllkana pacroioXeHus JTHHEHHBIX Pa3MEPOB PA3IUUHBIX KIIACCOB M MOJKIACCOB HA IIKAJIE HATYPaIbHBIX JIOTa-
pudMoB: Tae X — JMHEWHBIN pa3Mep MPUPOAHBIX 00bekTOB, C — MUHUMAJIBHBIA JTUHEHHBIH pa3Mep OHOJIIOTHUYECKOTO
00bekTa; C-(ee)e — MaKCHMAITLHBIN TMHEWHBIN pa3Mep OMOIOrHYecKoro o0bekTa; C-ee- MaKCUMATBHBIN pa3Mep 00beKTa
M3 CaMOT'0 MaJICHBKOTO TOAKIacca ouoiorndecknx o0bekToB (mo F0.C. Bragumuposy).
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B onrtuke u3BeCTHO SBIIEHHE IUIA3MOHHOTO pE30HAHCA: BO30YXKIEHHE MMOBEPXHOCTHOTO
IJIa3MOHA Ha €r0 Pe30HAaHCHOM YaCTOTE BHEIIHEH 3JIEKTPOMAarHuTHOM BOJHOM. M3 mu1a3aMOHHOTO pe-
30HAHCa CIEAYeT, YTO pa3MepaM KakJOoro MaTepHuaabHOr0 OOBEKTa COOTBETCTBYET CBOS HacTOTa
3JICKTPOMArHUTHON SHEPTHUH, KOTJa IEPETEeKaHUe MIOBEPXHOCTHOTO 3apsia (TM1a3MOHAa) MPOUCXOTIUT
6e3 motepu sHeprun. Ha puc.3 sta curyanus npoMoeipoBaHa Ha IpuMepe CMEHbI (Pa3bl IEPEeMEH-
HOTO HANpSKEHUsI Ha AJIEKTPOIax 3JEKTPUUECKOr0 KOHAEHCATOopa.

TakuMm 00pa3zom, HaMYKHE CTPYKTYPHUPOBAHUS MaTEpHUaTbHBIX OOBEKTOB MO KJIaccaM U MOJ-
KJIacCaM CO CTPOTO OJUHAKOBBIM OTHOCUTEIHHBIM COOTHOIIICHUSIM UX Pa3MEPOB U CBSI3U JIMHEHMHBIX
pa3MepoB MaTepuaIbHBIX OOBEKTOB C YaCTOTON PE30HAHCHOTO MEPETeKaHMs M0 HEMY 3apsKEHHBIX
YaCTUI[ TOATBEPKIAIOT MPAaBAUBOCTh Pe3oHaHCHOM BUXpeBOi Mojaenu Beenennoii (puc.4), nmpeasio-
»kenHout B.J1. ITnbikunbIM [2].

Puc. 3. Bo30yxieHue 1mia3MOHHOTO PE30HAHCA: ) PABHOMEPHOE PACTIPEACIICHHE AIEKTPUIECKHUX 3aps/I0B HA TOKOIPOBO-
JUIIICH TOBEPXHOCTH HAHOPa3MEPHOM YacTHIIBI, 0) pacipeieicHHe JICKTPHYCCKUX 3apsI0B Ha TOKOIPOBOIAIICH MOBEPX-
HOCTH HAHOPAa3MEPHOW YaCTHUIIBI 3 TI0J] BO3ICHCTBUEM MOJIOKHUTEIFHOM MOTYBOIHBI HCTOYHUKA ITEPEMEHHOTO HAIPSKCHHUS
1 Ha BepxHeHW oOOKJIazke 2 KOHIACHCATOpa M OTPHIATENBHOM IIOJMYBOJHBI Ha HIDKHEH OOKIazke 2 KOHAEHCATOpa;
B) pacrpe/ieieHue JICKTPUUCCKUX 3apsiIOB Ha TOKOPOBOASIICH MOBEPXHOCTH HAHOPA3MEPHOM YACTHIIBI 3 TIO/ BO3CH-
CTBHEM OTPHUIATEIBHON MOITYBOJIHBI HCTOYHUKA [IEPEMEHHOTO HANpsDKeHUs | Ha BepxHel oOKiIanke 2 KOHIeHcaTopa U
T0JIOKUTEIBHOM TOJTyBOJIHBI HA HIKHEH 00KITaKe 2 KOHJICHCATOpa.

INeMeHTapHbIe TaCTHIIHI Puc. 4. ®paxranbHas cTpyKTypa uepap-
Bronornveckmne oObEKTHI " .. XUHU BHXpeﬁ JBIDKECHHS DHEPTUH U Belle-
= ‘ crBa B [Ipupone. U3 Beenennbix — ¢op-
5 e —— mupytorcst Iamaktuku, n3 Tanaktuk —
= P ——— 3BesaHbie  oOpasoBamms. M3  3Be3p
= (manpumep, Comnna) —  [lnanersr
= (8 ToM uncine 3emutst). M3 [Tnaners 3emis
2 — reorpaduueckue o0beKTHl. 13 reorpa-
S Y (uueckux 0OBEKTOB — OHOJIOTHUYECKHE
e —

= e oobexTsl  (wm  Ilopoxsr  BemecTBa).
2 : g W3 HuX — aTOMBI U MOJIEKYJIBI, U3 TEX —
= l =) 4aCTHULbI MUKPOMHUDA.

[l e —— g

8 —
e s ——

Beenennpie

JKcNepUMeHTAIbHAs YaCTh. DKCIIEPUMEHTHI MPOBOAMIUCH MIPU BO3ACHCTBUU MOCIIEIOBATEIBHO-
CTH aKyCTHYECKHX UMITYJIHCOB Ha MOAJIOKKY, Ha KOTOPYIO TPOBOAMIOCH HANIBIJICHUE TOHKUX TUIEHOK
METOZIOM MarHeTPOHHOTO pachbUIeHUs. J[narpaMma aKyCTHUECKOrOo CUTHaja MpUBEeHa Ha puC. S.
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C yueToM npeu10KEHHON IPUPOABI CO3JaHUS MAaTEPUAIBHOTO MUPa CTAHOBUTCS IIOHATHOM ITpUpoaa
(hopMHUpOBaHMS BUHTOOOPA3HOM TEKCTYPhl TOHKHX TUICHOK, IPUBEACHHOM Ha puc. Sa, popMupyemont
10/l BO3/ICHCTBUEM IIOCIIEOBATEIBHOCTH AKyCTUYECKUX UMITYJIbCOB, MOJBOJANMBIX K ITOIJIOKKE, HA
KOTOpYIO HambUIsu1ach IiieHKa. OT COOTHOIIEHHUS May3bl MEXAY UMITyJIbcaMu Atn K IITUTENBHOCTH
umnyibca At 3aBUCUT popMa TEKCTYpbl OPMHUPYEMOM TOHKOH MIIEHKH.

A, amMnauTyna

F 3 | 2
—

» t, CeK

Puc. 5. [lmarpamma sHepruil yqacTka «IJIMHHOTO» BUXps: | — aMIUIMTyJa HeCyIei 9acTOTHI CHTHAIa (OTBEYAroIas 3a
L[BET COJIMTOHA — IIEPBBIH KOHTYP BPALeHHs 3apsDKEHHOTO MEJIKOJUCIIEPCHOTO BELIECTBA); 2 — aMIUIUTY1a HH(OpMAanu-
OHHO-MO/TyJIMPYIOIIEro CUrHaja, ONPEIeIISIOIIEro YacTOTy BpalleHHs B OOJIBIIOM BUXpPE (COIMTOHE) M IIar TOBTOPEHUS
HMITYJIBCOB.

HYTGM HU3MCHCHHA NJIMTCIBbHOCTU U CKBAX)KHOCTU MMITYJIBCOB B IMMOCJICAOBATCIIBHOCTHU C YIYCTOM
CTETIeHU COTJIACOBAHUS HITM PACCOTTIACOBAHUS €€ C MOCIIEI0BATEIHbHOCTHIO AMILTUTYAHON MOAYJISALIUN
JAJIMHHBIX COJIMTOHOB, YHAaCTBYIOIIMX B IIOCTPOCHUHU BCEIICHCKOH HUCPpAPXUHN MAaTCPUATIbHBIX 00BEKTOB.
Ha puc.66 u Ha puc. 66 npuBefeHa cuTyaiusi GOpMUPOBAHUS JIBYX BUXPEW, OTHOCALIUXCS K ABYM
coceqHUM mnojkiaaccaMm Pe3oHaHCHOW BUXpEBOW MoJienu BeeeHHoi B Kjacce aTOMOB M MOJIEKYI.

#¥a 5 &

a) 0) 8)

Puc. 6. CxaHbI MEAHBIX TOHKUX IUICHOK, TIOJy4€HHBIX Ha OCHOBE BUXPEBBIX TeXHOJIOTHIl: @) CKaHbI TOHKOH INICHKH
MeJI, IOJTyYeHHBIE 32 CUET KOPPEeKLUUH (POPMbI UMITYJILCHOW TTOCIIEI0BATEIbHOCTH, (POPMHUPYIOLIEHCS B TIPOLIECCEe HH-
BOJIFOLIMH MaTepUaNIbHBIX OOBEKTOB, ITyTEM BO3ICHCTBUS CTOPOHHUM UMITYJILCHBIM aKyCTHYECKHM CHTHAJIOM HA MOJ-
JIOKKY IUICHKH; 0) BUXPEBOH PELYKTOP U3 IBYX BUXPEH, OTHOCAIIUXCA K ABYM OJIMKHUM ITOJKJIacCaM MEPapXuM aTo-
MOB U MOJIEKYJI (BH/] CBEPXY); 8) — BUXPEBOM pelyKTop (BUI COOKY).

Ha puc. 7 nokazano (opMupoBaHHE TOHKUX MEIHBIX IJICHOK MPH Pa3JInYHBIX MTApaMEeTpax Mo-
TYJIUPYIOMIEH TEXHOIOTHIECKUI TPOIIECC TIOCIEIOBATEIEHOCTH aKyCTHIECKUX UMITYJIECOB Ha Pe30-
HAHCHOI 4acTOTE MOBTOPEHUS UMITYJIbCOB.

Ha puc. 8. ImokazaHsbl CKaHUPOBAHHLIC 1/1306pa>1<eH1/151 TOHKHUX IIJICHOK TUTaHa NP NOCTOAHHOM
COOTHOILICHUH TIay3bl K JUIUTEIIEHOCTH aKyCTHYECKHX UMITYJIbCOB U PA3IMYHBIX YaCTOTaX IMOBTOPE-
HUS UMITYJIbCOB B MOAYJIUPYIOLLEH TIOBEPXHOCTH. Pe3yIIbTaThl TEXHOJIOTHYECKUX UCCIIEIOBAHUN pe-
YKUMOB TIOJTyYCeHHsI TOHKUX TpexcyioiHbIX TieHok Si(P)/Si(B)/ZnO npuBenens! Ha puc. 9. Ha nanHoit
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IUIEHKE BIEpBbIE B TBEPJIOM Telie 0OHapyxeH 3ddekT HedapaneeBCKOro noBopoTa mIockocTH (ho-
TOHHOTO 3Xa U TPOJIEMOHCTPUPOBAHA BO3MOYKHOCTH MPSIMOM perucTpaniy (PeMTOCEKYHTHBIX CUTHA-
710B. C y4eToM TOro, 4TO COBPEMEHHBIE 3TAJIOHBI BPEMEHHBIX MHTEPBAJIOB PaBHAIOTCSA WIN IPEBbI-
1Ial0T 3HaYeHHe, paBHOE 1 MUKoceKyHe. B cBs3u ¢ 3TUM Hccieq0BaHNs BO3MOXHOCTH TEXHOJIOTH-
YECKOI'0 BOCIIPOU3BO/ICTBA ONITUMAJIBHBIX I1APAaMETPOB IUIEHKH BECbMA aKTyaJIbHBI.

Bun
3D
Bun
CBEPXY
D) 2)
Curnana HeT. At/Aty>> 7 Atn/Atu=T7 At/Atu<< 7
@) KOHTPOJIb — 6€3 6 — OTHOIIIEHHUE TAY3bl | @ — OTHOIIICHUE 2 — OTHOIIICHUE
BO3/ICUCTBUS K JUTATCIILHOCTH UM- | TTay3bl naysbl K JIJTH-
Ha MOJJIOKKY aKy- yJIbCOB MHOT'O K JUTATCILHOCTH | TEJIb-HOCTH UM-
CTHYECKOTO TIOJIS; OoJbIIIE TT. UMITYJIbCOB — Tt. MyJILCOB MHOTO
MEHBbIIIE TT.

Puc. 7. CKaHHpOBaHHOC I/I306pa)KCHI/Ie TOHKUX MCIHBIX IJICHOK MPH PA3JIMYHBIX IMapaMeTpax MOHyJ’II/IpyIOHIeﬁ IoCJICa0-
BaTCJIbHOCTU aKYCTHYCCKUX UMITYJIBCOB.

a) 6) B)
Puc. 8. N300pa>keHNsI TOHKHX IUICHOK TUTaHA IPU Pa3IMYHBIX YaCTOTAaX MOBTOPEHHS UMITYJIHCOB B MOIYJIHPYFOIIEH I0-
CJIE/IOBATENIFHOCTU: a — IIPU YacTOTe, COBIAJAIoNIel YaCcTOTOW MOIYJISALUHE MEIHBIX IUICHOK; O — IPpU YBEJIMUSHUH Ya-

ctotbl Ha 10%; B — mpu yBenumueHnu 4acToTsl Ha 20%.
OnTuManbHBIA peXXnuM — st IIeHKH «By» (mpocMatpu-

- o
A b. BaeTCsl BUXpEBas YMOPSIOYCHHAs CTPYKTypa B TeEK-

- CType IUJICHKH).
h/

Puc. 9. CxannpoBaHHBIE N300paKEHHUS TPEXCIOWHBIX
wieHok Si(P)/Si(B)/Zn0O, momy4eHHBIX IpH pa3ITHIHBIX
TEXHOJIOTHYECKUX pekumax. CpenHue 3HAYeHUs BBI-
COTBI BOJIOKOH:

«A» — 50 HM;

«b» — 65 HM; «B» — 65 HM.
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3axurouenne. [Ipennoxena o6o01meHHast MOAETb GOPMHUPOBAHUS UEPAPXUH MATEPUATBHOTO MUpA.
C yderoM 3TO MOJEIH MPOBOAMICS OJ00P TEXHOJIOTUIECKUX PEKUMOB HANBIJICHUS TOHKHX IIE-
HOK METOJ/IOM MarHeTpOHHOTO PAacbUICHHs U TapaMeTPOB MOCIEI0BATEIBHOCTH aKyCTUYECKUX UM-
MyJIECOB, MOIYJIMPYIOMIEH TEXHOIOTUIECKHUIA TIporiecc (POpMUPOBAHUS TUICHOK. TakuM 00pazoMm 1o-
JTy4EeHbl TEXHOJOTMUECKUE PEXUMBI (POPMUPOBAHUS BUHTOOOPA3HOM TEKCTYPbl OJHOCIOWHBIX U
TPEXCIOWHBIX TOHKUX IIJIEHOK, OJJHO KOJIEHO BUXPEBOI'O PEIYKTOpa U3 JABYX, OTJIMYHBIX IO JUHEH-
HBIM pa3MepaM BUHTOOOPA3HbBIX TEKCTYp. Y CTAHOBJICHA 3aBUCUMOCTb (DOPMBI TEKCTYpPbI TOHKUX ME/I-
HBIX IUIEHOK B 3aBHCHMOCTH OT IapaMeTpOB MOyJUPYIOLIEH MOCIEeI0BAaTEIbHOCTH aKyCTHYECKUX
UMIIYJIbCOB. 3aperucTpUpOBaHO M3MEHEHUE (DOPMBI TEKCTYypbl TOHKOM THUTAHOBOHM IUIEHKHM OT Ya-
CTOThI IOBTOPEHUS UMITYJILCOB B MOAYJIUPYIOILIEH 11OCIEI0BATENBHOCTH aKyCTHUECKUX UMITYJIbCOB.

Cnucok Jurepatypbl

[1] ITonos U.U. Monens 3ueproundopmanmonHoro oomena B [Ipupone/ Marepuans! TpunaanaToi
MeXTyHapoIHOH HayuHo# mKkomns! «Hayka n naHOBamuu-2018» ISS «S1-2018%» /— Homkap-Oma: ITo-
BOJDKCKHI TOCYJapCTBEHHBIN TexHONMornueckuit yausepcurer, 2018. — C. 171-197 [manil2.ru/cm.
Hayka n nanoBanuu 2018.

[2] Ineixkun B. 1. B Hayane 0110 ¢l10BO Wik ciiefl Ha Boje. Mkesck: M3n-Bo «Y AMypTCKUil yHUBEP-
curet», 1995. 50 c.
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NAEOJIOTUHA IYXOTBOPUYECKOI'O PABBUTHUS OBIIECTBA (U1PO)
ITonos U.N.

AHO ITHP «Mexaucuunnunapras Axagemust Hayku u MHHOBaTHKI»
biht.orol@gmail.com

CoBpeMeHHast UAEOJIOTHs CTPOUTCSI HA MUPOBO33PEHUH KAaUTAIU3AUU BCEX )KM3HEHHBIX IIPO-
neccoB. Koneunas nenp m000r0 HauMHAHUA — moirydeHue jneHer. OHa CTpOUTCs Ha MEepeOOpHBIX,
CTAaTHUCTUYECKUX WM BEPOSITHOCTHBIX METOJIaX, MOJICTPAUBAEMBIX O] PELICHUE MTPOOIeM aKTHBU3A-
WU WA 3aTOPMaKMBaHUS JKU3HEHHBIX MPOIECCOB, (PUKCHPYEMBIX IO M3MCHCHHSIM MMapaMeTPOB H
XapaKTePUCTUK HAXKUTHIX MPAKTUYECKON KU3HBIO WM MIPUOOPETEHHBIX B pe3ylbTaTe HAYYHOU Jesi-
TEJIBLHOCTH OTIEIBHBIX 3aMbICiiOB BeeBbimHanx cui. OTCYTCTBHE OJTHO3HAYHBIX CHUCTEMHBIX peIlie-
HUN BO3HUKAIOIIMX MPOOJIEM MOPOKIAET MHOKECTBO MHEHHI U MPUBOJIUT K KOHIUKTAM U HE pa-
LMOHAJILHOMY HOJIb30BaHUIO UMEIOLIUMHUCS pecypcaMu.

[TocTpoeHre HOBOM UACOIOTHH JOJKHO OTTATKUBATHCS OT MpU3HAHMS (DaKTa HaJIU4YUs B TeUe-
HUS MHOKECTBA THICAYETICTUH MPOTUBOCTOSIHUS MEXIY JABYMsI MOPAJISIMU: HPAaBCTBEHHOM U TOTpE-
outensckoil. B HacTosIee BpeMs 3TO MPOTUBOCTOSIHUE TIPUBEINIO K CUCTEMHOMY KPU3HCY, BKIIIOUAIO-
IeMy JyXOBHO-HPABCTBEHHBIH, OJUTUYECKUM, TeMOrpaduIecKuii, SKOHOMUYECKHH, COIIMAIbHBIH,
HAYYHBIN, DKOJIOTUYECKUM, SJHEPI€TUUECKUM, CBIPbEBOM, TEXHOJIOTMYECKUN KPU3HUCHI.

[TpoucxomuT MPOTHBOCTOSIHUE MOpAJIEH CO3UAATEIBHON U MOTPEOUTEILCKOM, 00KEeCTBEHHOM
(HpaBCTBEHHOI1) 1 JEMOHUYECKOU. DTO MPOTHUBOCTOSHUE MIPOCIIUPYETCS HA BCE OOBEKTHI MaTepUAIb-
HOTO MHpa: OT MUKPOMHMpA 10 MaKpOMHpa, OT OECCO3HATEIBHOIO MHUpa 10 co3HaTenbHoro. Cospe-
MEHHOMY 00I11eCTBY He00X0IMMO niepeopMaTHpOBaHUE TOTPEOUTETHCKOI MOpaIl JEMOHUYECKOTO
coJiep’KaHus B NOTpeOJIeHHE PaBHOBECHOE C CO3UAAHUEM, BXOSIINE B O0XKECTBEHHYIO MopaJb. (Ta-
KOH MOAXO0JT MOXKET 3aUHTEPECOBATh U JIMJIEPOB KATUTAIMCTUIECKOTO MHpa). Bce Mopanu uMeroT Tpu
(a3l CBOETO HAMOIHEHUS, BKITIOUYAIOIINX HE TOJIEKO PETJIAMEHTHPOBAaHUE ObITHS (ITUKH ITOBEICHUS ),
HO COJIep)KaHHEe YUEHUH, KaK PEIUTHO3HBIX, TaK U OOIIECTBEHHO-UACOIOTHUYECKIX, BKIIOYAs BUIBI
00IIeCTBEHHBIX CTPOEB. M3 31X (a3 B mepByIo ouepeb BeineseTcs (pa3a ObITHS, HaMpaBIcHHAS HA
coOI0ICHHE YTUKH MOBEACHHUS, Aajiee — (pa3a Mo3HaHUS MPUYHH MPOTEKAIOIINX MPOLIECCOB, HATIPAB-
JICHHAs Ha TJTAHUPOBaHUE JICHCTBUH, U B 3aBeplieHuH — (ha3a mo3Hanus VIcTHHBI (MUPOYCTpOICTBA),
HalpaBJIeHHas Ha BEIPA0OTKY XapakTepa coBepiaeMbIx aerctBuil. [Ipu yem OokecTBeHHas MOpalb
paboTaeT Ha CHHXPOHHU3ALUIO Pa3BUTHUS (B IMO3BOJICHHBIX M3MEPEHUSIX) C PA3BUTHUEM peaTn3aiiun
3ambicna bora. JleMmoHn4eckas e Mopaiab B pacUIMPEHUN METOJIOB M CPEJICTB MOTPeOICHUS, TIPO-
JIBUTAETCSl B PEKUME JOTOHSUIOK 32 Pa3BUTUEM peaju3aluu 3ambicia bora Ha ocHOBE yJaBIIMXCS
MTONBITOK IMO3HAHUSA AJIEMEHTOB MICTUHBI.

OO0s13aTeNbHO TPU BRIPAOOTKE HOBOW UACOIOTHH onuparthes Ha Cmbich Ku3HU (HAKOIUICHUE
OTbITa OMONIOTMUYECKOM KU3HU U TpaHcpopmanus ero B pazButue Ayun). HoBas naeonorust 1yxoB-
Horo passutus obmectBa (M/IPO) momkHa onuparhcsi HA HOBOE AYXOTBOPUECKOE MHPOBO33PEHHE
rapMOHM3AINH (COTJIACOBAHMSI ) )KU3HEHHBIX MPOIIECCOB M HAIIMOHAIBHYIO HIero «O01iee 61aro nmpe-
BBIIIIE JIMYHOTOY) MO T03YHIoM «OT Ka)KI0ro Mo TPYAOCIOCOOHOCTH, KaXKIOMY TI0 BKIIaTy B oOIIee
JETI0».

HoBas naeonorus nomkHa pemaTh 3ajady COUMaNbHON crpaBeuBocTU. JIo3yHr «OT kax-
JIOTO TI0 TPYAOCIIOCOOHOCTH, KaXKJIOMY IO BKJIQy B OOIIee JIeJI0» MOXKHO peaanu30BaTh IpH 00s13a-
TEJIPHOM HCIIOIH30BAHUH OIICHKH KU3HEIEATEIIbHOCTH YEeJIOBEKA C TOMOIIBIO CIIEIHATBHBIX 0aJIOB,
dbopmupyromux ypoBeHb CCJI (Commanpnbiii Ctatyc Jlmunoctn). OTH Gamuiel (moxydaeMmble W3
OIICHKH OOBEKTUBHBIX CPEJICTB U PE3YIHTATOB HAJACIKHBIX IICUXOJOTUYECKHUX U MEJarormuecKux Te-
CTOB), IPUBSI3aHHBIE K JIMYHOCTU U HEMepeaaBaeMble TPETbUM JIMIIAM, MO3BOJISIT YEJIOBEKY IO €ro
3aciyraM IOJIb30BaThCsS PEeCypcaMy U3 COBMECTHO CO3JaBAaeMbIX COLMATIBHBIX (DOHIOB TOBAPOB H
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ycnyT. aeonorus momkHa ObITH COTJIacOBaHa C MPOIIECCAMU Peau3allii JOPOKHBIX KapT AJis IPo-
JIBVDKEHUS] HOBBIX JKU3HEHHBIX YKIIQJOB B HJICOJIOTHH, IOPUCIIPYACHIINH, 00IaCTH KaJIpOBOH MOJH-
TUKU (BKJIIOYasi MPOCBEIIEHUE, BOCIIUTAHUE M 00pa30BaHuE), 3APaBOXPAHEHUH, SHEPTEeTUKE, UHXKe-
HEPHOM TBOpYECTBE, (PU3KYIBTYypE U CIOPTA, UCKYCCTBE U KYJBTYPE, SKOJIOTUHU U IPYTHX 001aCTAX
KHU3HEICATSIbHOCTH OTICTBHBIX JIFOJICH U 00IIeCTBa B IEJIOM.

[IpunnunuaneHoe otnuune npegiaraemoir MIPO 3akntodaercs B TOM, YTO OHA CTPOUTCS Ha
MHPOBO33PEHUN TaPMOHHU3AINH (COTTIACOBAaHHOCTH ) dKU3HEHHBIX MPOIIECCOB, 00ECTIEYNBAIOLICH paB-
HOBECHUS IBOJTIOIIMOHHBIX M MHBOJIOIMOHHBIX TiporieccoB B [Ipupone u OOmectBe. OHa onupaetcs
Ha 3ambicenn (OPMHUPOBAHUS BEIIECTBEHHBIX (JOPM U IHEPTETUUECKOTO COACPKAHMS UEPAPXUH Ma-
TEepUAIBbHBIX 00pa3oBaHuil. JIF0OOM NMpUKIIaTHON aHAJIOT U J1I000€ UCTIO0Ib3yEMOE T'yMaHUTapHOE T10-
HSTHE MOKHO BBIPAa3UTh B €CTECTBEHHOHAYYHOM BHUJIE uepe3 dNIeMeHThI (hu3nueckoit moaenu Mupo-
3nanust. M moboe nx M3MEHEHHEe MOYKHO CHCTEMHO OLIEHUTh M HaWTH HanboJiee pallMoHaIbHbIC Ba-
pUAHTBI pa3BUTUA (TYMaHUTAPHBIC MOHATHUS OTPAXKAIOT PEANbHO CYIIECTBYIOIINE B OHOIOTHYECKOM
KHU3HH MIPOIECCHI, OHU BO3HHUKIIN M3-32 OTCYTCTBHS (PU3HYECKOTO OOBSICHEHHS STHUM IIPOIECCAM).

Ota UIPO omnupaercs Ha npepioxenHyto AHO ITHP MAHU O6o01mennyto ¢pu3ndeckyro Mo-
nens sHeprouHdopmanmonHoro oomena B [Ipupoae. HekoTopsle ee getanu nmpeacTaBieHbl Ha BUACO-
BeicTymuicHun [lonoBa U.U. Ha netreit Hayunoit ceccun AHO ITHP MAHU (cM. caitr: manil2.ru).
Hcnonb3yercs pakT BO3MOKHOCTH pa3/IesIeHUs IMHEHHBIX pa3MepOB, OTIIOKEHHBIX Ha IIKaJle HaTy-
pajbHBIX JIorapu(PMOB, BceX 00BEKTOB MaTEepHAIBLHOTO MHpa (OT MHUKPOMHpA 0 MaKpoMupa) Ha
KJIaCcChl, @ 00BEKTOB KaXKAOTO Kilacca — Ha MmoAkiacchl. [Ipu aToM nuHEHHbIH pa3mMep caMoro 60Jb-
I0ro 00bEKTa B KayKJ0M KJIacce MPEBBIIIal pa3Mep CaMoro Majaoro oobekra B unciio pasHoe (€°)°, a
B KQXKJIOM TIOJIKJIacce — B YKCIIO, paBHOE €° (31ech € = 2,7). Kaxaomy pa3Mepy MatepuaibHOrO 00b-
€KTa COOTBETCTBYET CBOSI YACTOTA BUXPEBOT'O JABUKEHHSI KUHETUYECKOW YHEPTHH BIOJIb MTOBEPXHO-
CTH Tena.

I'maBuas 3agaya M/IPO 3akitoyaercst B COrjlacOBaHUM MPOIECCA CO3UAAHUA B KAXKJIOM ITPaBOM
BUXpE BTOPUYHBIX MaTE€PHAIBHBIX OOBEKTOB M COOTBETCTBYIOIMX UM CBOMX BHXPEBBIX IOTOKOB
SHEPTUU C MOPSIKOM, MOCTOSHHO U IJIABHO CMEIIAIOLIUMCS, UCXOASAIIUM M3 KOCMUYECKOro Ipo-
CTpaHCTBA. DTH MPOLECCHI COTTIACOBAHUS 3BOIOIMY U MHBOJIOIMY MaTepHaIbHOIO MUPa U SHEpre-
TUYECKHUX MPOIIECCOB, EMY CBOMCTBEHHBIX, XapaKTEePHBI JIIsl 00BEKTOB MaTepUaIbHOIO MHpa, OTHO-
cAIUMCS aOCOJIIOTHO KO BCEM KJIaccaM U IMOJKJIaccaM Ha IIKajle MX JMHEHHBIX pa3MepoB (OT MHK-
pomupa 10 Mmakpomupa). Ha Bcex ypoBHsIX uepapxuu Mupo3aaHus €CTh 30HbI HUPKYJISLUN SHEPTUH,
o0afaromye cBOMCTBOM NeTian Mebuyca, B KOTOpOil IeHCTBYIOT CHJIBI BCEX BBIIIE YKAa3aHHBIX BEK-
TOpPOB U HaOJIO1aeTCs epeTeKaHne OJHOI0 KauecTBa JBMKEHHS DHEPTHU B APYyroe U Hao0opoT, TO
€CThb IIPOLIECCOB ABOJIOLUNHU (CO3UIAHUSA) U UHBOMIOUUHU (AECTPYKIHMH U CIEPKUBAHUSA).

st matepuanbHOTO O0BEKTA (HApUMED, YesToBeKa), 00IaJaroiero Co3HaHueM, XapaKTepHa
CHOCOOHOCTh KOHIIEHTPUPOBAHUS SHEPTUU BCEX TPEXMEPHBIX MPOCTPAHCTB, COACPIKALINXCS BHYTPU
€ro, B OJIHOM U3 €ro TPEXMEPHBIX MPOCTPAHCTB, OTPAKAIOIIEM Ha JaHHBI MOMEHT pean3alliio BO3-
JIeMCTBUS SMOIIMHU, Ha KOTOPOM COCPEIOTOUECHO BHUMAHHUE YelloBeKa. B 3ToM ciyyae yBennunBaeTcs
KOJIMYECTBO BUTKOB B KOHUYECKUX CIUPAJISAX ATOIO TPEXMEPHOTO MPOCTPAHCTBA 10 TAKHX Pa3MEPOB,
MIPU KOTOPBIX CHHXPOHHU3AIMS MPOIEcca BOJIOIUH OCYLIECTBISETCS C PUTMAMH (XapaKTepUCTH-
KaMH), XapaKTepHbIMH O0jiee KPYIHBIM U MEHEE MCKa)XEHHBIM MaTepHalbHbIM 00pa3oBaHUsIM Mu-
po3nanus. Bo3pocmiast mpu 3TOM cujla KOHUYECKHX BUXPEH JaHHOTO TPEXMEPHOTO MPOCTPAHCTBA
onpenensiercs Cumnoit Jlyxa UenoBeka. 9To MOKHO 0003HAYUTH KaK JYXOTBOPHBIE IeHCTBHSI 110 pop-
MupoBaHuio @opmbl (MarepuanbHOro Mupa) U Co3HaHus (ConepKaHMsI SHEPTETUYECKUX MPOLIECCOB
Y MOJyJIUpYIOLIel uX HHPOPMAIIUU B COOTBETCTBYIOILIEM TPEXMEPHOM MTPOCTPAHCTBE) COMIACHO 3a-
MbIcia BeeBbliHero (¢ mporHo3upyeMbIMH MOMEHTaMH ¢(ha3upOBKH BCEX BBIIIE YKa3aHHBIX BEKTO-
POB CHJIBI U TIEPETEKAHUIO HACBIIIEHHOTO SHEPTUel 3apsHKEHHBIX YaCTHIl MEJTKOAUCIIEPCHOTO Bellle-
ctBa). [leiicTBus, HaMpaBJICHHBIE HAa CO3JJaHHE MAaTEPUATBHBIX CTPYKTYp COTJIACHO 3aMbIcia, BbITE-
KAaIOILIETO B PE3yJIbTaTE MBICIUTEIbHON e TEIbHOCTH YeJIOBEKa, HAa3bIBAIOTCS PYKOTBOPHBIMH.
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[Toka pyKOTBOpHBIE IEHCTBHSI CITOCOOCTBYIO IMOBBIIIICHUIO KAYECTBA MPOAYKTOB TyXOTBOPHBIX
neiicTBuil oHM nose3Hbl. Koraa yenoBek v HaBsi3bIBa@MbI UM MCKYCCTBEHHBIM MHTEIJIEKT HAUNHAIOT
coBepuIaTh JAEHCTBUS, pa3pylIatoliie MEXaHU3Mbl 1yXOTBOPUYECTBA, HACTYIIAET pa3pylIeHUE MeXa-
Hu3MOB [Ipupoas! u yckopsiercs KoHel ’KM3HEHHOro Mkia Hamei [11aneTsl, HeOO0CHOBAHHO BO3-
pacTaroT MOTpeOHOCTU B JOMOJIHUTEIbHBIX MATEPHAJIBHBIX M SHEPreTUUECKUX pecypcax, IpUBOIs-
Me K KOH(QIUKTAM MEXy JIOAbMHU.

UeMm rapMOHUYHEE B IPOLECCE 3BOIIOLNUN (OPMHUPYETCS TEJIO YEJIOBEKa, TEM OHO OOJbliIe
UMeeT pa3HOOOpa3HBIX TPEXMEPHBIX MPOCTPAHCTB LIUPKYIMPOBAHUS SHEPTUM C MUHUMAJIbHBIMU €€
norepsiMi. YeMm cioxHee U 3Q(EeKTUBHEE IHEPTETHUECKUE TPOIECCHl B YEIOBEKE, TEM OOJBIIYIO
Cuny /lyxa oH criocoOeH CKOHIIEHTPUPOBATh Ha BOCTPEOOBAHHOMN B 1000 MOMEHT AMOILIMH U T1OJTY-
YUTh CHHXPOHH3HPYIONIYI0 WH(POPMAIIHIO IJIsi PEIICHUS CYIIECTBYIONIEH MPOOIeMbl, BEIpaKaeMOu
JaHHOM YMOIIUEH.

["apanTHeii 1oNTOM ¥ TApMOHUYHOM JKU3HU SIBIIETCS HE CKOPOCTh 00paboTKK mH(pOpManuy, a
Ka4yeCTBO MBIIUIEHUS YeI0BeKa, TO €CTh €ro TyXOBHOCTh. K 3TOMy mpuBeAeT CMEHa MUPOBO33PEHHS
moaen npu npunsatuu UPO. Jlroqu ¢ camoli pa3BuToi uepapxueil TpeXxMepHbIX MPOCTPAHCTB LUP-
KYJIILUM 3HEPrHM CIOCOOHBI IMOKa3aTh OCTAJIBHBIM JIOJSAM 3TOT IyTh IPAaBUIBHOIO Pa3BUTHSL.
VIMEeHHO 3Ta OTBETCTBEHHOCTH JIOXKHUTCS Ha mpencraBureneil Pycckoro Mupa. Ilockonbky pycckuit
A3bIK 00JaiaeT HauOoble MHGOPMAIIMOHHON eMKOCThIO (Y JIMHTBUCTOB M3BECTHBI CIIydau pac-
mH(POBKH TEKCTOB Ha aHTIIOCAKCOHCKHN apTe(akTax ¢ OMOIIbIO apaOCKOro U OyKOBHI] APEBHETO
PYCCKOTO sI3bIKa, U Ha apaOCKUX apTedakTax — ¢ MOMOIIBIO TOJIBKO OYKOBHUI[ JPEBHETO PYCCKOTO
SI3bIKA). 3HAUUT, HOCUTEIIH PYCCKOTO S3bIKa 00JIaAat0T HANOOIBIINM TyXOTBOPYECKUM MTOTEHIHATIOM.

KpureprueM ycnemHocT! xKHU3HH 00IIECTBA MOKET CIIYy>KUTh HE TOJIbKO ypoBeHb BBII Ha ymry
HaceneHnus, Ho u CCJI (Coumanphbiii Ctatyc JInunoctu). CCJI [3] mO3BOIUT OLIEHUTH YPOBEHB BHYT-
pEeHHEN KyJIbTypbl (CUCTEMBI LIEHHOCTEH MUPOIIOHUMAaHMS 1 MUPOBOCTIPUSTHSI) YETIOBEKA.

Taxxke MJIPO mo3BoNMT HA OCHOBE MpeMIOKEHHBIX MeTo/10B auarHoctuku CCJI mpoBectu
po¢eCCUOHATLHO OPHEHTAILIMOHHON paboThI C LENIbI0 00ECTIeYeHUI MAaKCUMAIIbHBIX BO3MOYKHOCTEH
JUTSL TOTO, 9TOOBI KaXK/IBIM TPakJIaHUH MOT HanOoJiee OJTHO pa3BUTh cBou criocodHocTr. CCJI mo3-
BOJIUT OTPENIENTh K KaKOW 30HE OTBETCTBEHHOCTH 32 Pa3BUTHE KM3HEHHOTO LIMKJAa YEJIOBEYECTBA
(mymm yenoBeka) OTHOCUTCA TOT WM UHOM uenoBek. Ot 0 1o 18 jeT yenoBek HaKamIuBaeT KoJnye-
CTBO 3HaHMH O (U3NYECKOM MHpPE U KOHTAKTaxX C HUM, OT 18 10 35 yieT HakamIMBaeT KOJIUYECTBO
KOMMYHUKaIHH, ¢ 35 10 42 nepexoauT K GOpMUPOBAHUIO KAYECTBEHHBIX BHIBOJIOB 110 CAMOOIIpEIe-
nenuto. C 42 mo 52 neT OH peaqu3yeT CBOU Ka4eCTBA B BUC YNPABICHUS COOBITHAMU U J0apMH. C
50 mo 100 neT yenoBek peanusyercsd Kak yUUTeNb g Apyrux. B pamkax pazBuThs QyInu Halen
IUTAHETHI €CTh 30HBI OTBETCTBEHHOCTH I'PYIII JIIOJEH, aHATOTMYHbIE 30HaM Pa3BUTHSI AyILN YEJIOBEKa.
Tonpko B paMKax 4eJI0BEUECTBA HA ATH 30HBI OTBETCTBEHHOCTH: HAKOIIEHUE KOJIMYECTBA 3HAHUH O
(Gu3n4eckoM MUpE, HAKOMJIEHUH KOJIMYECTBa KOMMYHMKALUH, Iepexony K (OopMHUpPOBaHUIO Kaye-
CTBEHHBIX XapaKTEPUCTUK 10 CAMOOIIPEAEIECHUIO, PEaIU3allil CBOUX KaueCTB B BUJIE YIIPaBJICHUS
COOBITUSIMM U JIFOJJbMH, BBITOJHEHUH QYHKIMN YUUTENS Ul APYTUX — AeATCs Bee ToAau. To ecTb y
Ka)KJIOTO YeJIOBEKA CYIIECTBYET 30Ha OTBETCTBEHHOCTH 3a FapMOHNYHOE pa3BuTHe JKu3Hu Ha 3emie,
IZle OH MOXET JIOCTUTHYTh HauOoJbIel camopeanu3anuy. [Ipu 3ToM BHYTpH KakK[10H 30HBI OTBET-
CTBEHHOCTH CYLIECTBYIOT aHAJIOTMUHBIE NIOJI30HBI (OT HAKOIIEHUS /10 YUUTEIbCTBA) B KOTOPBIX KOH-
KpeTHbIE JTI0au OyayT Hanbosaee KoM(pOpPTHO celsi YyBCTBOBATh. [loHMMaHWe W HaIW4Me 3TOW WH-
(dbopmaIy CHUMET HaNpsHKEHHOCTh MEXKITy JIFOJbMHU U OyIeT criocoOCTBOBAaTh TAPMOHUYHOMY pas3-
BUTHIO OOIIECTBA W €ro JEATeIbHOCTH C OOIIed wuaeei, NpeaIoKeHHOH mpodeccopom
B.J. TInsikunbeiM «O011ee 01aro npeBbilie JUYHOT0». be3yclioBHO, ero peKoMeHIaliH, TPUBEICH-
Hble B MOoHOTpadun «CTpaTerusi TEXHOJIOTHIECKOTO U conalibHOro npopsiBa Poccun B XXI Beke»
MOJTHOCTBIO cO0TBETCTBYIOT MJIPO U 10J1KHBI OBITH MAaKCUMAIEHO BO3MOKHO B3SITHI JUISI TPAKTHYe-
ckoit paboTsl. [Ipaktnueckue pekomennanuu MJIPO pa3zpaboTaHHbIe i1 Pa3IMYHBIX TPYIIT HACETIe-
HUS (IIKOJIBHUKOB, CTYAEHTOB, MPO(ECCHOHAIBHBIX CIIOPTCMEHOB, BOCHHOCIYXKAIUX, YYEHBIX,
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yuuTenei, Bpaueid, IpOU3BOJCTBEHHUKOB, pab0o4uX U JIp.) OyAyT UMETh CBOIO XapaKTEPHYIO Ui UX
BUJA ESITETHLHOCTH MOTUDUKAIIHIO.

XAPAKTEPUCTHUKA HEKOTOPBIX IOHATHUI, KOTOPHIE BYJIYT YUYUTBIBAThCH
P NOCTPOEHUU HOBOM UJEOJIOT UM — UAPO

0 boze

Cywnocms boza ectw [lpupona bora — B ero 3amsicie.

Ilposenenue 3amwvicra ocymectsisgercs yepe3 Bomro bora.

Bona boza — B ero Curne.

Cuna boza — B Ilpasne.

Ilpasoa boza — B VicTuHe.

Hcmuna boza — B MHOrooOpa3uu 3JIEMEHTOB CO3UIATENbHOM MPUPOIHON MaTPHIIBI HHPOPMAITUOH-
HBIX CBSI3CH.

Ilposenenue Hcmunwl — B CTpYKType CBA3€H SHEPTruu U GopM ee OOUTaHuS.

Ilouck (nosnanue) Ucmunvt — B IOCTPOCHUH MOJIETIEH €€ OTIETbHBIX 3JIEMEHTOB U B MOATBEPK/IE-
HUU pabOThl 3TUX MOJENEH B HECKOJIbKUX BOIUIOUICHUSX MaTepuu (CTPYKTypax CBS3€H SHEPruu U
¢dopmM ee oOUTaHUS).

I'nyouna oocmuznymozo nosnanus Hemunwl — B ctenienu pazsutus [ymm, B ee cieKTpaibHOM 00-
raTcTBe (B CTENEHHU Pa3BETBIICHUS SHEPIrETUUECKUX TTOTOKOB), TO €CTh B €€ CBETJIOCTH.

Cmpykmypa 3nepzemuueckux cesaszeil u popm ee ooumanusn — B llpupojae cTporo u 0AHOOOPa3HO
Macirabupyema.

Ilooo6ue — 310 conepaHne CTPOTOCTH MACIITAOUPOBAHUSI MAaTEPHUH.

Ilpumenenue nooodus — B Ka4eCcTBE UHCTPyMEHTA MO3HaHUs VICTUHBI uepe3 paHee U3BECTHBIC YaCTH
Moenu 3eMeHToB VIcTuHbl — cpedcmeo npocsemnenus Jlyuiu.

dnemenmol n000OUA — B BapuaHTaX MPOSIBICHUS CBSI3€H SHEprun U PopM ee OOUTaHUs.

He no3nannomy (He TOATBEPKICHHOMY MPAKTUYECKU pPeaTU30BaHHBIMU 3JIEMEHTAMU MaTEPUN) HO-
000ut0 PUCBOEH MPU3HAK HUICHTU(DUKALINS B BUJIE PUI0CODCKO20 3HAHU.

Ilo3nannomy nododuro, NOATBEPKICHHOMY depe3 OOHapyKEeHHUE, MOBTOPSIEMOCTb, BOZMOKHOCTh
pETHUCTpAINH U BOCTIPOU3BEACHHS, PEATM30BAHHOMY B MOJIENIH, TIPUCBOESH MPU3HAK UACHTU(DUKAITIN
B BUJIE HAYYHO20 3HAHUA.

Oobnapyscenue nHosvix 31emenmog Hemunot u 0oéedenue ux 00 npu3HaK08 HAYYHO20 3HAHUS BE-
JIET K Pa3BUTHIO 00JIACTH ACATEIHLHOCTH YEIOBEKa, Hazblisaemol Haykot.

3ayuxnusanue @ nepetOPHBIX U3LICKAHUAX HA NOOMBEPHCOeHUY T€PE3 MATEPHAITbHBIC BOTLTOIICHUS
panee uzgecmuulx dnemenmos Ucmunul gedem K 3acmoro Hayku, a pa3BUTHE METOI0B PyKOTBOPHOTO
TUPAKUPOBAHUS ITUX MAaTEPHAIBLHBIX BOIUIOMICHUH U METO/IOB pa3pylIeHUs] MAaTEPHAILHOTO MUPA,
cosznanHoro borom, Bener k kpuzucy Hayku.

O cepoix cuaax (CCO)

Cywgnocmb CC — B YMmbicie CaTaHbl.

Ilposaenenue Ymuicaa ocymectsisiercs uepe3 Bomro CC.

Bonsa CC - B ux Cuie.

Cuna CC - B Kpurze (He npasgge).

Kpueoa CC — Bo JIxu.

Jloxce CC — B mogMeHe Ha TPOTHUBOIIOJIOKHOCTE MHOTOOOpAa3usl 3JIEMEHTOB CO3MIaTEILHON MaT-
pHIBI HHPOPMALIMOHHBIX CBA3EH Ha 3JEMEHTHI BHIMBIIUICHHON pa3pyIIUTEeIbHON MaTpUIlbl HH(POP-
MAaIlMOHHEIX CBS3EH.

Ilposaenenue Jhcu — B NOJMEHE LIGHHOCTEN, CO3UIATENHHOTO CMBICIIA KU3HU PA3pyIIUTEIbHBIM, TO
€CTh BO BHEJIPCHHH B )KU3Hb CTPYKTYPBI Pa3pyIIUTEIIBHBIX CBSI3€H SHEPTUH 1 3aMEIIEHUHN CO3/IaHHBIX
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[Ipuponoii bora ¢hopm oburtanust sHeprun GpparmMmeHTamu GopmM, MOITYICHHBIX B PE3yJIbTaTe pas3py-
MIUTEILHBIX AEHCTBUI.

Ilocmpoenue JIcu — B co3nannu Mozienelt 0ojee KpyMnHbIX BOIJIOLEHUI MaTepuu (CTPYKTYp CBsI3el
SHEPTUU U (PparMeHTapHBIX POpM ee OOUTaHNs) U3 MENKHX.

Cmenens nozpyycenusn 6o JIncu — B crenenu paspyuenus /lymm, B ee cCieKTpajJbHOM yO0XKecTBe,
TO €CTh B €€ CEPOCTH.

Cmpykmypa 105cHbIX c6A3eill Inepzuu u opm ee 00umanua — B UX TUPAKUPOBAHUHU, HETIOBTOPHU-
MOl YHUKaJIbHOCTH, HHIUBUYyalTbHOM KOHKYPEHTOCIIOCOOHOM MOTEHIIMANE Pa3pyLUIUTEILHOTO JIeH-
CTBHSI U PyKOTBOPHOTO COTBOPEHUS OOJIBIIETO U3 MEHBIIIETO.

Tupasxicuposanue (noemopenue 1xcu) — 3T0 TOJIABICHIE UHIUBUIYATLHOTO CO3UIATENILHOTO T0-
TEHIIAAIA.

Ilpumenenue mupasxcuposanus (nogmopenus nxcu) — B KadeCcTBe MHCTpYMEHTa noctpoeHus Jhxu
Yyepe3 UCTIONB30BaHUE CTPYKTYPhI HaBA3BIBAEMBIX JIOKHBIX MPEJICTABICHUH O MaTepH (CBA3SX dHEP-
UM U pparMeHTapHbIX popMax ee OOUTAHUS) — CPEOCB0 3aMeMHeHUs U VHUYmMOoxcenus Jlyuiu.
Inemenmovl mupaxcuposanus (N06MOPEeHUs 1x#cu) N000OUs — B MHOTOOOPA3UH MPOSIBICHUS JTOXK-
HBIX TIPEJCTaBICHUN O CBSI35X HEPTUU U pparMeHTapHBIX (hopMax ee OOUTaHUS.

He mamepuanuzyemomy (He OITBEPKACHHOMY NPAKTUIECKH pPEaIN30BaHHBIMH dJIEMEHTAMH MaTe-
pUH) MOAOOHIO MPUCBOCH MPU3HAK UICHTU(PUKAIUS B BUTE QuUI0COPCKO20 3HANUSL.

Ocesoenuro mupasxcupoganus (é1adenue noemopenuem Jlxcu), OCHOBAHHOMY Ha JIOXKHOM JIOKa3a-
TENbCTBE JOCTOBEPHOCTH UEpe3 BU3YAIMU3AIMIO COACPNKAHHS C MOMOIIBIO CTPOTO OrPaHUYCHHBIX
HaBSI3aHHBIX CO CTOPOHBI CPEJICTB AHAIMTUKHU, OMUPAIOIIEMYCSl Ha 00Hapy>KEeHHE, TTIOBTOPSEMOCTb,
BO3MOXKHOCTh PETUCTPAIIMM U BOCIPOU3BEACHHUS, PEaTU30BaHHOMY B MOJEIH, HPUCBOEH NPU3HAK
udenmugurxayuyu 6 ude Hayunoz2o (Ha CaMoOM JieJie — MCEeBJAOHAYYHOTO0) 3HAHUS, & HE HOZHAHHOMY
nO000UI0 — NPUBHAK JIHCEHAYYHO20 3HAHUSL.

Co3zoanue (cenepayus) Ho6bIX r1emenmos JIcu BMECTO TIO3HAHUS JIEMEHTOB U JOBEACHUE UX 0
MIPU3HAKOB TICEBIOHAYYHOTO 3HAHUS BEJET K Pa3BUTHIO 00IACTU JACSATEIbHOCTH YEIOBEKa, Ha3bIBae-
Moil Haykoti (Ha caMOM Jiesie TeHepalyei Iponarai/sl), a 00HapyHceHue Ho8blX HeNO3HAHHBIX Ile-
Menmos Hcmunpl — npu3HaK MACHTU(UKAIINY, HA3bIBAEMBIN JCEHAVKOU.

3ayuxnueanue 6 nepedOPHBIX U3LICKAHUAX HA NOOMEEPHCOCHUU U MUPANCUPOBAHUU J10HCHBIX
npeocmaeienuil 0 MaTepUANbHBIX BOIUIOMICHUSX BEJET K M30JSIUU Mporpecca (pa3BUTHUS KU3HN),
TO €CTh K CMEPmML 8CE20 HCUBO20, A PA3GUMUE MEMO008 PYKOMEOPHO20 MUPANCUPOEAHUA dTUX Ma-
TEepHUATLHBIX BOILIOLIEHUH U METOIOB pa3pylIeHHsI MaTEpUaILHOTO MUpa, co31aHnHoro borom, Beaer
K anokaiunmuyeckomy kpusucy Hayku u, B 1EIOM, JcusHecnocobHocmu oduecmsa.

O yenoBeke

Cywgnocmo Yenosexka — 310 TBOpeHue bora, HaJleIEeHHOE CO3HAHMEM B3aUMOJEHUCTBUS C CO3MJIA-
TEJILHOW MPUPOJHON MaTpuield HHPOPMAMOHHBIX CBsized. CTerneHb NMpPOSIBIEHUS 3TOTO CO3HAHHS
peanusyercs B ero Pazyme.

Ilposaenenue Coznanua Yenosexa ocyuectpisiercsa uepes ero Bodro.

Bona Yenoseka — B cuine ero NoCTYNKOB.

Cuna nocmynkoe uenoseka — B Ilpape.

Ilpaeoa Yenosexka — B Vctune.

Hcmuna Yenoseka — B MHOTOOOpa3HH OCBOSHUS AJIEMEHTOB CO3UAATEIBHON MPUPOTHON MATPHIIBI
MH(POPMAITMOHHBIX CBSI3CH.

Ilposenenue Hemunsl Yenoseka — B CTPYKType OCBOCHHBIX MM CBsi3eil dHeprun u popm ee ooura-
Hus, B ero Jlyxe.

IHouck (no3nanue) Hemunot Yenosexa — B TOCTPOCHUN UM MOJIEIIEN MOIIEKAIIUX OCBOCHHIO OT-
NEeNbHbIX  3yeMeHToB  McTuHBl W B MOATBEPXKAECHWHM  pabOThl  3THUX  MoJeneu
B HECKOJIbKUX BOIUIOMICHHUSX MaTepuu (CTPYKTypax CBsi3ei sHepruu u (hopm ee oOuTaHus), — B
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VKpenienuu ceoezo Jlyxa.

I'nyouna oocmuznymozo nosnanua Ucmunot Yenoseka — B conepxxanuu ero Jlyxa v CTeneHu pas-
BuTHUs [lymiu, B ee creKTpaibHOM OorarcTse (B CTENEHU Pa3BETBICHUS SHEPTeTUYECKUX MTOTOKOB),
TO €CTh B €€ CBETJIOCTH.

Cmpykmypa snepzemuueckux ceaszeii u ¢popm ee ooumanusn ¢ Ilpupoode — ctporo u 0JHOOOpa3HO
Macmradupyema.

Ilo0o6ue — 310 cofepxaHue CTPOrOCTH MACIITAOMPOBAHUSI MAaTEPHUH.

Bce npoueccol, npomekarowue ¢ Ilpupode, — cocnacosanvl (2apMoHU3UposaHsvl) ¢ passumuem
Llvwu Yenosexa.

Ilpumenenue nodoousa u npunyunoe capmonuzayuu ¢ IIpupoooii B kauecTBe MHCTPYMEHTA I103HA-
Hus ¥ npuMeHeHus Mctunel YenoBeka yepe3 UCTIOIb30BaHUE paHEe U3BECTHBIX YacTe MOAEH dJie-
MeHToB Mctunbl Yenoseka u metonoB obmienus ¢ [Ipuponoit — cpeacTBo ykpemienus Jlyxa u npo-
ceerJieHus ymm.

Inemenmol n000OUA U 2apMonuU3aAUUU (CO21ac06aHUA) — B BADUAHTAX MPOSIBICHUS CBSA3EH SHEPIUU
1 ¢hopM ee OOUTaHMUSI, TPUPOJHBIX MPOIIECCOB U SIBICHUM.

He no3nannomy (He NOATBEPKACHHOMY MPAKTUYECKH PEATM30BAHHBIMU 3JIEMEHTAMH MAaTEpUU) HO-
ooouro (unu é3aumooeicmeuro ¢ Ipupoodoir) nprcBoeH nMpu3Hak HACHTU(UKAIUS B BUIE Grmocod-
CKOI'0 3HaHUs (WJIM OKKYJIbTHOT'O 3HAHUS).

Ilo3nannomy nooooutro (oouwenuro ¢ Ilpupoooii), nonTBEpKACHHOMY Yepe3 0OHaApyKEHHE, TTOBTO-
PSAEMOCTb, BO3MOXKHOCTb PETUCTPAIIMU U BOCIPOU3BEACHUS, PEATM30BAHHOMY B MOJIENH, IPUCBOEH
MpU3HAK UACHTU(DUKAIINY B BUJIE HAYYHO20 3HAHUSL.

Oobnapyscenue nHosvix 31emenmog Hemunot u 0oéedenue ux 00 npu3HaKo6 HAyYHO20 3HAHUS BE-
JIET K Pa3BUTHIO 00JIACTH ACATEIHHOCTH Y€I0BEKa, Ha3pIBaeMon Haykotl.

3ayuxnueanue ¢ nepedOPHBIX U3LICKAHUAX HA TIOATBEPKICHNUN YEpE3 MaTEpUaIbHbIE BOILIOIEHUS
paHee M3BECTHBIX 35ieMeHToB McTHHBI BeeT Kk 3acToro Hayku, a pa3zButue METo0B pyKOTBOPHOTO
TUPAXXUPOBAHMS STUX MATEPUATBHBIX BOIUIONICHUN U METO/OB Pa3pyILICHUs MaTEpUAIbHOTO MUPA,
CO3/1aHHOTO borom, u oTpuIaHue MeTOAUK 00OorameHus YeaoBeka ot o0menus ¢ [lpuponoii Be-
NET K kpusucy Hayxu.

B3aumozneiicreue yesnoseka ¢ [Ipasnoii u Jlo:xbio:

Ilpagoa yxpennser yenopeueckul Jlyx u pazsusaet Jlymry,
Jloxce ocnabnser Jlyx u pazpymaet Jymry.

Casa3p YenoBeka ¢ borom u CC:

Oowenue ¢ bozom — 10 6oJIee MHTEHCUBHASI aKKyMYJISIIHs 3Hepruu Kocmoca u rapmonuzanus (co-
TJIaCOBaHUE ) BHYTPEHHUX MPOIIECCOB C PUTMAMU U COJIepKaHUEM HH(POpMAIIUH, 00eCIIeYNBAIOIIIMHE
B JJAHHBIN MOMEHT IIPOLIECCHI Pa3BUTHUS MHUpa. DTO O3HAYAET SHEPreTHUECKOE BKIIOYCHHE B TJIaBHBIH
arperop (coriacoBaHHas YHeprouHQopmannonHas cucrema) Beesbimnero CoznaTens, To €CTh MOA-
KJIFOYEHUE K BBICIIEMY KOJUIEKTUBHOMY CO3HAHHIO.

Oébwenue ¢ CC — 510 IOTEPst IPUPOTHBIX KAHAIOB YHEPTETUUECKOT0 YKPETUIEHHS (B TOM YHUCie, 00e-
HeHue crekTpa Jlyiim, 0coOeHHO B BBICOKOYACTOTHOM YacTH MPOTEKAIOIIUX OMOIHEPTeTHUECKUX MPO-
reccos, 1 orepst Cuiel Jlyxa) 1 nHGOpMaIMOHHOTO coriiacoBanus oT Kocmoca, nprodpereHue 1ox-
HBIX IEHHOCTEW CMBbICIIA dKU3HH, IOTEPS] HE3aBUCUMOCTH U CJIEI0OBAHUE MTOBEIEHYECKUM U MBICIIUTEIb-
HBIM YCTaHOBKaM, HaBSI3aHHBIM CO CTOPOHBI IPOMNaraHoi, BOCPUHUMAEMON OpraHU3MOM. JTO O3HA-
YaeT SHEPreTUIECKOe BKIIFOUYCHHE B leMOHMUYeCKui arperop notpedutenbekux CC. [Ipoucxoaut 6e3-
BO3BpaTHasi OTJa4ya YHEPTrUH, B3aMEH HA MHCTPYMEHTHI pa3pyIICHUs U YBETTMUEHUS CBOETO MOTpedie-
HUSI HOBBIX MHCTPYMEHTOB U >KU3HEHHO-HEOOXOJUMBIX Ouiar. To ecTh OCyIIECTBISIETCS MOAKIIOUEHHE
K HHGOPMAIIMOHHOHN MPOrpaMMe KOJUIEKTUBHOTO JJEMOHHUYECKOTO CO3HAHMS, HACTPAUBAIOIIETO HA TI0-
BhITIICHHE Y()(DEKTUBHOCTH Pa3pyIICHUS U YBEIIMUCHHUE MOTPEOUTEIHCKOTO CIpoca.
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BbInosHEeHB! 9KCIIEPUMEHTHI 110 OMOIHEPreTHUEcKol rosiorpaduy (AMHAMUYECKOH 3X0-Tojorpadui) B peXKuMe CTUMY-
JMPOBAHHOIO ()OTOHHOTO 3Xa B TPEXYPOBHEBOH KBAHTOBOH cHUCTeMe. DKCIEPUMEHTAILHO 3a(MKCHPOBaHA SHEPrOUH-
(hOpMaIOHHYIO CBSI3b YePE3 «UIMHHBIC) COJUTOHBI (MHTEIUIEKTOHBI) MEX1y 00beKkTamMu 3ToH cBsizu. [Ipu TpexkpaTHoM
TIOBTOPEHUH T'€HEpalui NHTEJUIEKTOHOB B OIHOM M3 HaIlpaBJIeHHH, 3a()MKCUpOBaHa repeaada 1o HuM (a3oBoil MOy s-
. [TomydeHo rpaduueckoe H300pa’keHNE TPACKTOPUH IBI)KEHNSI MHTEINIEKTOHOB B pallOHE YaKp ManueHTa. B pesyns-
TaTe BBINOJHEHHS SKCIIEPUMEHTA peajlM30BaH PEXKHUM 3alKiCU Ha Oymary rojiorpamMMsl, coaepikaiieid nHdopmanuio o
TICUXOCOMAaTHYeCKOM 3a00JI€BaHNH, U €€ IPUMEHEHUS ISl KOPPEKIIMHU 3TOT0 3a00JIEBaHMS MTAI[EHTA.

BBenenue. B cBsizu ¢ HaOmoAa0MUMCS B MOCIEIHUE TObl MAaCCOBBIM HAapacTaHUEM KOJUYECTBA
OHKOJIOTUYECKHX M APYTUX TSHKENBIX 32001€BaHUI IICUXOCOMATHUECKOW PUPOIBI IIPOUCXOXKICHHS,
MOKMCK a/ICKBATHBIX METOJOB JIUAarHOCTUKU U KOPPEKIHMH MCUXOCOMATHYECKUX 3a00JIeBaHUM SBIIS-
€Tcs OJJHOM M3 aKTyaJbHEUIINX 3a/1a4 COBPEeMEHHOCTH. JlJ1st pereHust 3Toi mpobiaemsl rpeiaraeTces
Metop EcenokoBoit datumpl bexpreBHBI AMArHOCTUKH KOPPEKIIMU MICUXOCOMATHIECKUX 3a00s1eBa-
HUI Ha OCHOBE OMOYHEPreTUUECKO rojorpadpuu, OCHOBBIBAIOIINIACS HA TOCTH)KEHUSIX PE30HAHCHOM
JTUHAMHYECKON 3X0-Tojorpaduu, MCHOIb3YIOMIEH CUTHAJIBl CTUMYJIMPOBAHHOTO (DOTOHHOTO 3Xa.
IIpu coBpeMEHHOM pa3BUTUU HAYKU PETUCTPUPYEMBIE, IOBTOPSIIOIIMECS U BOCIIPOU3BOJUMBIE JKC-
MepUMEHTaJIbHbIE Pe3yIbTaThl pa0OTHI C OMOIHEPTETUKOM UeI0BEeKa MOTYT OBITh IPOMO/IETUPOBAHBI
U, TIOJIy4UB Hay4YHOE COAEpKaHHE, — EpeJaHbl s HCIOIb30BaHUs TPETHUM JIMLAM, MPOIIEIIINM
o0yJeHue y aBTopa MeTo/1a.

Pabora HanpaBieHa Ha TOCTPOCHHUE (PU3NUECKOM MOJIENHN MpoLiecca KOPPEKIMH ICHX0COMATH-
YECKOT'0 COCTOSIHUS YEJIOBEKA 3a CUET pabOThl ¢ OMOIHEPTreTHUECKUMH TOTOKaMHU, IPOTEKAIOLIUMHU B
OopraHu3Max SKCIEepUMEHTATOpa U mamueHTa. Pe30HaHCHbIE TMHAMHYECKUE 3XO0-TOJIOrPAMMBI, pea-
JHU30BBIBAIUCH B PEKUME BO30YKICHUS CTUMYJIHPOBAHHOTO (POTOHHOTO 5Xa Ha TPEXYPOBHEBOM
KBaHTOBOH cucTeMe (POTOHAMH, MPEICTABICHHBIMU «JITUHHBIMIY» COJUTOHAMU (MHTEJUIEKTOHAMHU)
[1]. ComuToH — 3TO He 3aTyxaromias B CpeJie BOIHA, aIallTUPYIONIas CBOH Ha0Op 4acTOT M PacIpo-
CTpaHEHHUE B cpesie Mo U3MEHEeHNEe (PU3NYECKUX MoKazaTenei cpenbl. IHTENIeKTOHBI — 3TO TOPMO3-
HO€ U3 IyUYEeHHE, BBI3BAHHOE IBUKYILIUMUCS HEPBHBIMU UMITYJIbCAMH B HEPBHBIX OKOHYaHUSIX, CHHAII-
cax. HTenneKkToHbl CO3AaI0T BO3MOKHOCTh TENENaTHUEeCKUX KOHTAKTOB HA JIOOBIX PACCTOSHUSX,
TaK KaK ero dHeprus OJiarogapst BUXpeBol (hopMe HE pacceuBaeTCs.

Mogenb 3KCIIepuMEeHTa CTPOMIIACH C ONIOPOM Ha paHee MOJYUYEHHBIE B ONITUKE PE3YIbTaThl MO
TUHAMHUYECKOH 3xo-rojorpaduu [2 — 5]. YuuteiBanach onuceiBaeMas B paborax [6 U 7] BO3MOX-
HOCTh MaclITabUpoBaHUs U OOpalleHHs BpEeMEHHU, BpeMEHHOW (OopMBbI U BOIIHOBOTO (PpOHTA B pe-
XKUMe (POPMHUPOBAHHS CTHMYJINPOBAHHOTO (POTOHHOTO X2 HA TPEXYPOBHEBOI KBAHTOBOW CHCTEME.

B pabote [8] mokazaHa BO3SMOXKHOCTh HaOIIOACHHS (DOTOHHOTO 9Xa B aHTCHHBIX OelKax, BbIfe-
JICHHBIX U3 (POTOCHHTE3UPYIONINX OPTaHU3MOB, MOPCKUX KpUNITO(GUTHBIX BOJOpOCiel. B pesynbrare
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HAYKA U HTHHOBALIUH

MIPOBEICHUS SKCIIEPUMEHTA BBISIBICHBI UCKIIOUUTEIHHO JJIUTENbHbBIE KOJIeOaHNUs BO30YKACHHUS C OT-
YETJIMBOM KOPPEISLUHN U AHTUKOPPEISALUH JaXke IIPU TEMIIEpaType OKpYyKaroulei cpesipl. DTo onpo-
BEPIJIO JIOJITOE BpeMs CYIIECTBOBABIIIEE MHEHHE O TOM, UYTO JAOJITOBPEMEHHAs KBAHTOBAsl KOT€PEHT-
HOCTBH M@y MOJIEKYJIaMU HE MOXKET IOIJICPKUBATHCS B CIIOKHBIX OMOJIOTHIECKHAX CUCTEMAX, JIaxKe
MIPU HU3KUX TEMIIEpATypax.

Bo3MoxHOCTD HccneioBaHusT OMOJIOTHUYECKUX OOBEKTOB C TMTOMOIIBIO COJIMTOHHBIX CUTHAJIOB
nokazana A.C. [laBbioBbIM [9], re mpuBeIeHO ONUcaHue COMUTOHOM JlaBbIIOBa MPOIECCOB Mepe-
TEKaHUsI 3apsHKEHHBIX YaCTHUI] U3 OJTHOM CTPYKTYPBI HX BUXPEBOTO JIBUKCHUS B IPYTYIO, KOT 1A OMH
YJIeH YpaBHEHHS OTBEYaeT 3a OMHCAHHE BOJHOBOTO ABM)KEHUE 3apsDKEHHBIX YACTHII, @ BTOPOH — 3a
NepeTeKaHue 3apsyKeHHBIX YacTUI] (KBAHTOBBIN MEPEXON).

Pa3zpaboTka mpakTUueCKUX METOIUK, PAa3BUBAIOIINX BO3MOKHOCTH MEIULIBIHBI B 00JIaCTH JH-
ArHOCTUKHU M KOPPEKIMU TICUXOCOMAaTHYECKUX 3a00JIeBaHUI aKTyallbHa U, 0€3yClIOBHO, OyIeT BOC-
TpeboBaHa cOBpeMeHHOM MeaunnHou. [Ipennaraemas BO3SMOXHOCTh KYITIUPOBAHUSI Ha OTIPEICIIEHHOE
BpeMs 3a00J1eBaHus 10 MOMEHTA, II0Ka OPraHu3M B [IPOLIECCE PEreHEPaluy 3J0POBBIX TKaHel Hale-
peT cuily, HEOOXOANMYIO JIIsl TIOJIaBICHHs U3Ty4YeHUs 3a00eBanus, y100Ha IS 4eJIoBeKa, TaK Kak
He TpeOyeT OT Hero yCUJIHil.

[Tpu coBpeMEHHOM Pa3BUTUHU HAYKH PETUCTPUPYEMbIe, TOBTOPSIIOMIMECS U BOCIIPOU3BOIMUMbBIC

HKCIIEPUMEHTAIBHBIE PE3YIbTAThl PA0OTHI C «ITTHHHBIMIY» COTUTOHAMHU (MHTEIUIEKTOHAMH ) OHOdHEP-
TeTHKH YeJIOBeKa MOTYT OBITh MPOMOAEIUPOBAHBI U, MOIYYUB HAYYHOE COJEp’KaHUE, — MEpelaHbl
JUISL KCIIOJIB30BAaHUS TPETHUM JIMIIAM, IIPOLIEAIINM 00yUeHHUE Y aBTOpa METOA.
Ycii0BUSI 1 MeTOAMKA IKcNepuMeHTa. MeTouKa SKCIepuMeHTa BKIIoYaia JiBa 3Tamna: JuarHo-
cTHKa ¥ Koppekmus. Ha mepBom stane (auarHocTuku 3a060ieBanus) ObuIa 3a1eCTBOBaHA Mapa KBaH-
TOBBIX YPOBHEM, BKIIOYAIOIIAsl YPOBHU AJIEKTPOMArHUTHOM OOOJIOYKH SKCIIEPUMEHTaTOpa U Mallu-
eHTa. DKCIIEpUMEHTATOP IIyTEM HapallUBaHU KOHLEHTPALUK CBOETO BHUMAHUS HA 3JIEKTPOMArHUT-
HOM 000JI0UKe MalieHTa HarpasisieT GOPMUPYIOIIUNCS «UTMHHBINY COTUTOH (MHTEIJIEKTOH) Ha ATY
o0osiouky. KoHleHTpanus 3aBepuiaiack, Mocjie NoayYeHUs] SKCIEPUMEHTATOPOM OLIYILIEHHS Pe30-
HAHCHOTO BO3PACTaHMsI MOTOKA SHEPTUU B MOTOKE BO30YKAAIOMINX UHTEINIEKTOHOB. DTO OIIYIICHHE
BOCTIPHUHMMAJIOCH IKCTIEPUMEHTATOPOM KaK HAdajo CUMTHIBAHUS MOIYJHpYromei ¢a3y nHpopma-
1MH (BOJIHOBOTO (DpOHTA) € 2NIEKTPOMArHUTHON 000I0uKH NanuenTa. [IyTem moBTOpHOM KOHIIEHTpa-
IIUM CBOETO CO3HAHUS HA ATOM e 0OBEKTE B IMOIIMOHAIBHOW MaMSITH KCTIEPUMEHTATOpa (UKCUPO-
BaJsicsi oOpaieHHbIN (IpoTHBO(a3HbIi) mpoduias BolHOBOrO GppoHTa manuenTa. [lo hopme, 1iBeTy u
MECTY HaXO0KJI€HUSI TAKUX CBEUEHUI HKCIIEPUMEHTATOP ONPEEIsUT HATMYUE U COJAEPKAaHUE TICUXO0-
COMAaTHUYECKOTO 3a00JIeBaHUSI.

Ha BropoM sTane (KOppeKIuu ICUuXoMaTuueCKOro OTKJIOHEHHs) ObliIa 3a71eHiCTBOBaHA BO30Y K-
Jaemasi TpeXypoBHEBasi KBAHTOBasi CHCTEMa, BKIIIOYAIOIAs YPOBHU AJIEKTPOMArHUTHOW O0OJIOUYKH
IKCIIEPUMEHTATOPA, TAIMEHTa U BHEIIHETO OMOPHOT0 00bekTa. Cynepro3ulinoOHHbIE (CYMMapHOE)
COCTOSTHUSI MEXK/ly YPOBHEM 3KCIEPUMEHTATOpa U OMOPHOIro 00bekTa (popMUpPOBANIHCH IPU BO3CH-
CTBHMHM Ha TIEPEXO/1 «IJTMHHOT0» COJIMTOHA (MHTEJIEKTOHA), BOZHUKAIOIIETO ITPH UMITYJILCHOM Hapa-
IIMBaHUM KOHILIEHTPAIMK SKCIIEPUMEHTOPOM CBOETO co3HaHus. KoHIleHTpalus 3aBepIianack, mocie
MIOJIy4YEHHUS SKCIIEPUMEHTATOPOM OILYILIEHUSI PE30HAHCHOTO BO3PACTAHUs [TIOTOKA SHEPTUU B ITOTOKE
BO30Y’KJAIONINX UHTENIEKTOHOB. JTO OILIYIIEHUE BOCIPUHUMAJIOCh 3KCIIEPUMEHTATOPOM Kak paspe-
IICHUE Ha MOCTeyomue 1eHCTBUA. BTopast KOHIIEHTpanus CO3HaHUS SKCIIEPUMEHTATOPa POBOIH-
Jach MM Ha TOW ke mape ypoBHe. [Ipu sTom opmupoBaHue BTOPOTrO BO30YKIAIOMIETO MOTOKA
«UTMHHBIX» COJIUTOHOB (MHTEJUIEKTOHOB) MPOXOAMIIO Ha (POHE MPOSIBIICHUS B AIMOIMOHAIBLHON Ta-
MSTH 3KCIIEpUMEHTaTOpa WH(popMauu, coaepKaiiel oOpalieHHbI BOJHOBON (DPOHT, CUMTAHHBIN
Ha MEpPBOM 3Tare ¢ YPOBHS JIEKTPOMArHUTHOM 000JI0UKM ManueHTa. 3aTeM (HOpMUpPOBAICS TOTOK
«JUTMHHBIX)» COJUTOHOB (MHTEJIEKTOHOB), CBSA3BIBAIOLINI CYTIEPIO3UIIMOHHBIM COCTOSIHUEM YPOBHHU
AJIEKTPOMArHUTHOM OOOJIOYKM AKCIEPUMEHTATOpa U maiuenta. 1loa Bo3neicTBUEM TPEThEro BO3-
Oy IaroIllero UMIyJbca, MOAYJIUPOBAHHOTO BOJHOBBIM (PPOHTOM, COJAEPKAIIMMCS B PE30HAHCHOM



HHHOBATHKA H AKMEOAOTI'HS

YPOBHE 3JIEKTPOMAarHUTHOM 00OJIOUKHM MAllMeHTa, B YMOIMOHAIBHON MaMsITH CclienuaincTa GopMu-
pOBAJICS HX0-CUTHAJ C PE3yJIbTaTOM CpaBHEHUS OOPAIIEHHOTO U MPSIMOTO BOJHOBOTO (DpOHTA MaIu-
€HTa, TO €CTh 3XO0-TOJIOTPaMMaA.

KoHTposib MOMEHTOB BO3/IEHCTBUS BO30YKIAIOIIUX UMITYJIBCOB IPOBOAUICS MyTEM IKCIEPT-
HOTO 3aKJIIIOYEHHUS TpexX HalmomaTteneil. DKCIIEPUMEHT MPOXOAWI B 3aTEMHEHHOM TOMEIICHUH.
Me:xny 4epHBIM PKPaHOM U TpeMsi HaOIIoAaTeNsIMU CaIIIICs JIMIIOM K 3KpaHy CHEIHANIUCT, TPOBO-
JSIIIUHN SKCTIEPUMEHT. MEX Iy 3TUM CIIEIUATUCTOM U YePHBIM SKPaHOM (CMEIEHHBIH BIIPaBO JI0 T10-
najiaHusl B MoJie 3peHus HaOroAaTeneil) TMIoM K HeMy caJnics MalueHT. 3a CIIMHOM Ha0mo1aTenei
3a)KUTanach OJJHa MaJIeHbKash BOCKOBas cBeuka. HaOmogaTteny myTeM akkOMOJanuu (pacceuBaHHS
3pUTENBHOTO BHUMaHUS1) HACTPAUBAIKMCh Ha PETUCTPALIMIO €]Ie 3aMETHOTO Clie/ia JIyda, HaJ TOJIOBOM
cnenuanucra. ExuHornacHoe coBnazaromniee onrcanue npoduist n300pakeHus HaJ| TOJIOBOH CIIeIH-
anucTa ABIseTCS peructpupyemont nHpopmanueit. [locne nepBoro KOHIEHTPALIMOHHOTO YCHIIHS CTIe-
LMAJIMCTa HaJl €r0 roJ0OBOW MOJHUMAIICS CY’KAIOLIUIICS 10 Mepe NBUKEHUS BBEpX OE€IOBATHIN JIyd.
[Ipu cHSITUM KOHLIEHTPALUU ITOT Jy4 3aTyxai. [locie BTopoit KOHIIEHTpallui BHUMAaHUS CIeIHalu-
CTOM CHOBA TOSBJIUICS Jyd. KOHTpacTHOCTS JTyda ObLIa ciierka pa3MbiTa. B MOMEHT KOHIICHTpauu
BHUMAaHUS CTECIMANUCTa Ha TAIlMeHTa Oellechlii TyMaH 3aperucTpUpOBaH HaJl TOJIOBOH CIIEIUATNCTA,
pa3BepHYTHII B CTOPOHY maruenTa. [lociie 3Toro nepes CrenuaiicToM, CHSIINAM 32 CTOJIOM U3 Ma-
TOBOTO CTEKJIa, 3aropajach cnabast mammnouka ¢poHapuka. Ha cTekio 10KuICcs YUCThINA TUCT OyMar.
CrenanicT ¢ NMpUMEHEHHEM METOAMKH HeHporpauu HauWHAJI PHCOBATh HA JINCTE Pa3IMYHBIC
(hopMBbI, HE OTpBIBas ABTOPYUKY OT JUCTA. benechlit TyMaH HaJl TOJI0BOM crienuainucTa ucuesan. B o
e BpeMsl JIETKOEe CBEYCHHE OTMEYAIOCh B paifoHe JIHCTA.

[Ton 6uosHEpreTHUecKoil 3xo-ronorpadueit noHumMaercss 001acTh 3HAHUM, HCTIONB3YIoMIas ¢a-
30BYIO0 MOJYJISIIMIO BOJTHOBOTO (ppoHTA (TON0rpaduuecKyo MOIYJISALUIO SHEPTUU «IJIMHHBIX)» COJIH-
TOHOB) SHEPTETHUYECKUX BUXPEBBIX ITyYKOB, C TOMOIIIBI0 KOTOPOTO MPOUCXOAUIIO MEPETHUChIBAHUE BOJI-
HOBOTO ()pOHTA KBAHTOBOT'O SHEPTETHUECKOTO COCTOSIHUS AIEKTPOMATHUTHON 000JIOUKH MaIeHTa Ha
ANEKTPOMArHUTHYIO0 000JIOUKY SKCIIEPUMEHTATOpa B POPMUPYIOLIEMCSI CUTHANIE (DOTOHHOTO JXa.

DTOT pe3ynbTaT COACPKUT MHPOpMAIHUIO 00 OTKIIOHEHUH TICUXOCOMATHYECKOTO OTKIOHEHUS
ManueHTa, TO ecTh ero 3abosneBanus. OT MOAOOHOTO BO30YX ACHHUS YHEPTHH CBOMX TOHKHX ILJIAHOB
CTETUAIHCT, TPOBOISIINI KCIIEPIMEHT, ONIYIIAET Pa3HOOOPA3HbIH TUCKOM(OPT CBOETO ICHUXOJIO-
THYECKOT0 COCTOSIHUS (CIIe3bl B T1a3ax, MEPIICHUE B TOPIIE U AP. TUCKOMGOPTHBIE OLTYIIEHUS ). TOT
TUCKOM(OPT UCUE3aeT MOCie PUCOBAHUS SKCIIEPUMEHTATOPOM Ha OyMa)KHOM JIMCTE PHUCYHKA C T10-
MOIIIbIO MeTOa Heifporpaduu Mo BO3IEHCTBUEM BHYTPEHHET0 SMOIIMOHAIBHOTO cocTosiHus. Cry-
CTSI HEKOTOpPOE BPEMSsI JIUCT C PUCYHKOM Cxxuraercs. OpraHusM namieHta ocBoOoxaaeTcst ot 3a00-
neBanus. [lanueHT B mepuoa KOHTPOJIS JaBJI€HUS HE JOJKEH JaBaTh HU YMCTBEHHOM, HU SMOIIHO-
HAJIbHOM, HU (PU3NYECKON HArpy3KH Ha OpPraHU3M — B 3TOM Cllyyae OpraHu3My Jierde mobopoTs 00-
pabaTeiBaeMbIi (pparmeHT 3a0oseBanus. Mabopmanus, kotopas GUKCHpOBaIach B MpoIecce MpoBe-
JICHUS HKCTIEPUMEHTA 3aHOCUJIACh B TaONUILY.

Pe3yabTaThl M AUCKYCCUsI. B OCHOBE TONyUeHHBIX PE3yJIbTATOB JEKAT PU3NIECKUE CBOICTBA CO-
JUTOHOB, «JJTMHHBIX» (PACTSHYTHIX ) COTUTOHOB (Ha3bIBAEMBIX HHTEIUNIEKTOHAMM ) ¥ «KOPOTKHX (CKa-
TBIX) COJIMTOHOB, HA3BIBAEMBIX JJIEKTPOHAMHU. BIiepBbIe HKCIIEPUMEHTATBHO 3apETUCTPUPOBAHO CTH-
MYyJIHpOBaHHOE ()OTOHHOE 3XO B TPEXYPOBHEBOW KBAHTOBOW CHCTEME, BO3Oyxmaemoe (hoToHamH,
MIPEICTABICHHBIMU «JIMHHBIMID COJMUTOHAMU (MHTeIUiekToHaMmH) [1]. Hanmuue sxo-curnana Quk-
CUpPOBAJIOCh B BUJE AMHAMHYECKUX TOJIOTpamMM, MEPEHECEHHBIX C MOMOIIBI0 METoJa Helporpaduu
Ha OyMa)KHBI HOCHTEJb, OTPAKAIOUINX MH(YOPMAIIUIO O MICHXOCOMATUYECKOM 3a00JIEBaHUH YeII0-
Beka. Pe3ynbpTaThl OMO3HEPreTUYECKOM 3X0-Tonorpaduu ¢ UCoIb30BaHUEM NIPUEMOB Helporpadun
MIPUMEHEHBI 17151 IMATHOCTUKH U KOPPEKIIUU TICUXOCOMATUYECKUX 3a00JIeBaHHIA YEIOBEKA.

B kxauecTBe BO30YXIaIOIIUX UMITYJIHCOB UCHIOIb30BAIUCH HHTEIIEKTOHBI — 3TO «IJUHHBIE CO-
JUTOHBD), TPEICTABISAIONINE COOOM BHUXpEBBIE TPyOUaThie MOTOKH SHEPTHHM MAJOro JUaMeTpa |
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0ecKOHEYHO OOMNBIION MIUHBL. THTEeIeKTOHBI )OPMUPOBAIHUCH B MOMEHTHI KOHIICHTPAIIMH CO3HAHUS
CHELMATINCTA, TPOBOASIIET0 SKCIIEPUMEHT (J1ajiee, SKCIIEpUMEHTAaTOpa) Ha CTOPOHHEM 00bekTe. B aTn
MOMEHTBI MEXKIY dTHMH O0BEKTaMHU yCTaHABINBANIACh HHTEIEKTOHHAS CBSI3b, IO KOTOPOI MepeaaBa-
Jach 1o (aze Moy IupoBaHHast SHeprus. [Ipy CTOIKHOBEHUH OTOKA «IMHHBIX)» COTUTOHOB C O0BEK-
TOM KOHIICHTPHUPYEMOTO BHUMAaHUS TpyOuaTasi TpaeKTOpHUs JABIKEHUS SHEPTUU B HUX COKUMAETCS B
«KOPOTKHI» COJIMTOH, 10 (popme, OJIM3KOH K AUCKOOOpa3HOM U HATIOMUHATOIICH Topp. B mydke cxa-
TBIX COTMTOHOB COXPAHAIOTCA (Pa30BbIE COOTHOIICHHS, CYIIIECTBOBABIINE MEXKAY OT/ICIbHBIMU UHTEII-
JIEKTOHAMU. DTOT CXKATBIH COJMTOH, SBJSIETCS TOJIOTPAaMMON TIPE0OPa30BAHHOTO MOTOKA «IJTMHHBIX)
COJTUTOHOB. JTO yTBEP:KJIEHUE CIPABEIMBO B CHIIy TOTO, YTO COJMTOH 3TO BHXpeoOpas3Has BOJHA,
o0Jragaromast JIOKAIbHOCTHIO BO30YKICHNUS, COXpPAaHEHHEM YaCTHIIENIOJJOOHOCTH U HE pa3Ma3biBaHHEM
B IIPOCTPAHCTBE, KaK B clTyyae OOBIYHOW BOJIHBI, OH XapaKTEpU3yeTCs ONpeIeeHHON ATUHOMN, Ha0o-
poM vactot, ootei popmoii. COTUTOHBI MOTYT COSIMHATHCS (AHHUTHIMPOBATH), CO3/IaBaTh CTOSIYIO
BOJIHY, COKUMATBCSI M PACTATHBATHCS MO (hopMe. ITO COCTOSHUS CHKATOTO (KKOPOTKOT0») COJIUTOHA,
(hopMan30BaHHOE O] CIIOBOM «AJIEKTPOHY, TI0J] BO3ICHCTBHEM BHEIITHETO IT0JIS MOKET MEHSTH CBOIO
OPHEHTALIMIO U HAIMPaBJIEHUE CBOETO JBM)XCHHS B IPOCTPAHCTBE CO CBOMM CIMHOM, HANPAaBICHHBIM
BJIOJTb BHEIITHUX CHJIOBBIX JTUHHUN. [I0TOK CKAThIX COMTOHOB 00pa3yeT MOTOK 3JIEKTPOHOB, KOTOpPHIE
00pa3yIoT nepeTeKaHue 3apsHKEHHBIX YaCTHIL. 3aMETHM, SJIEKTPOHHBIN MOTOK SIBISIETCSI CBOEOOPa3HOM
(ha30BOIT MacKOl, Ha KOTOPOW CBOPAYUBACTCS BXOJIHOM IMMOTOK HHTEIUICKTOHOB. Ha oTmieriennn 4a-
CTH CXKaTbIX MHTEJJIEKTOHOB OT TPYTIIBI CKAThIX MHTEJUIEKTOHOB OOIIET0 X MOTOKA — pa3BOpayHBa-
€TCsl HOBBIM (BTOPUYHBII ) IOTOK MHTEIJIEKTOHOB. [locie oTneneHns 4acTu cxaTbIX COJTUTOHOB OT Ma-
KeTa 3JIeKTPOHOB (00pa30oBaHMsI BTOPUYHOTO MaTEPUATBHOTO 00BEKTA), KaXK/1asi 4aCTh ATOTO JeJICHUs,
yMEHBIIIasi KHHETHYECKYIO SHEPTUIO CBOETO NIEPEIBIKEHUS B CHITY 3aKOHA COXPAaHEHUS YHEPTUU TIPU-
o0OpeTaeT MOTEeHIIUAIBHYIO SHEPTHIO PACTSHKEHUS CONMMTOHOB. HoBast oTenuBIIasics 4acTh U3 CKATHIX
COJIMTOHOB IPEe0Opa3yeT CBOE JABIKEHUE B TPACKTOPHIO PACTIHYTOTO BUXPEBOTO 00BETUHEHHOTO CO-
JUTOHA Ha BBICOTY, ONpPEEIIEMYI0 IOJyYeHHON MOTEHUMAIbHON SHepruei. Buxpesas TpaekTopus
JIBIDKEHHS TIOTOKA COJMTOHOB (DOPMHPYETCS 32 CUET YIpPYTroro (a3oBOro B3aMMOACHCTBHS MEXKILY
Humu. [Ipr ’TOM B HOBOM BHUXPEBOM MOTOKE COXPAHSIOTCS (a30BbIe COOTHOIICHUS MEKAY OTAEIb-
HBIMHU COJIUTOHAMHU. DTH MHTEIUIEKTOHBI B OPraHU3ME YEJIOBEKa OTBEYAIOT 32 JEHOMEH «IIPO3PEHHS»,
WHTYUIIUU U COCTABISIOT «UHTEIICKTYaIbHBINA (DOH» CPEbI.

B nannoit pabote HaM ynanoch SKCIIEPUMEHTAITFHO 3apPETHCTPHPOBATH CTUMYJIMPOBAaHHOE (O-
TOHHOE 3XO0 B TPEXYPOBHEBOW KBAaHTOBOIl crcTeMe, BO30ykaaemoe (OTOHAMU, MPEACTaBICHHBIMU
«UTMHHBIMIY) CcoJUTOHaMU (MHTeIUIeKkToHaMu) [1]. Hammuue 3Xxo-curHaia pUKCUpOBAIOCh B BUJIC
JUHAMHYECKHUX TOJIOrpaMM, IIEpPEHECEHHBIX C MMOMOIIBI0 MeTo1a Heliporpaduu Ha OyMaskHBII HOCH-
TEJlb, OTPAKAIONINX WHPOPMALHIO O TICUXOCOMATUYECKOM 3a00JIeBaHUM YesloBeKa (cM. puc.). Pe-
3yJbTaThl OMOIHEPTETHUECKOM 3X0-ToJorpaduul ¢ UCIOIb30BAHUEM NIPUEMOB Heliporpaduu npume-
HEHBI JUISl TUATHOCTUKHU M KOPPEKINH MICUXO0COMATHUECKHUX 3a00JIeBaHUI UeIoBeKa.

Oco0OeHHOCTH POBEACHHSI SKCIIEPUMEHTA MO JUArHOCTUKE U KOPPEKIIMU IICUXO0COMAaTHUYECKIX

3a00JeBaHUN YeJIOBEKa HA OCHOBE OMOPHEPreTHUecKoil rosorpaduu 3akIr0vaInch B CIETYIOIIEM.
[Ipoucxoauno o4HOE WM TUCTAaHIIMOHHOE OOLICHHE CEeNMAIUCTa U NalleHTa, B pe3ybTaTe KOTo-
POT0 Pearn30BLIBAIICS PEKUM TUATHOCTHKY MalieHTa (MEPENuch Y4acTKa BOJTHOBOTO ITaKeTa MHTEII-
JIEKTOHA, Ha KOTOPBII MPOUCXOAUIIA IIOBTOPHAS KOHIEHTPAIMS CO3HAHMSI SKCIIEPUMEHTATOPA).
VY skcnepuMeHTaTopa IIPOUCXOAWIIA HApacTarollas KOHICHTPALMs BHYTPEHHEW MOTEHLMAIBHOU
SHEPIHH 3a CUET PEaTu3yeMOro 0 €ro BOJIE NEPETEKaHUsl COCTOSTHUN KOPOTKHUX COJIMTOHOB, B IIPO-
CTpaHCTBO (DOPMHPOBAHUS €r0 EKTPOMATHUTHON (OMOIHEpreTHIecKoi) 000109KH. DTO HapacTa-
HHUEM OCTAaHaBJIMBAJIOCh IOCJIE IMOJYYEHUS OLILYIIEHHS PE30HAHCHOIO YCWIIEHHS JHEPIrUH ITydKa
«IJIMHHBIX)» COJIMTOHOB (MHTEJIEKTOHOB), TO €CTh COCTOSIHUSI, AaHAJIOTMYHOT'O ONTHYECKON MHIYK-
LIMH, BO3HUKAIOLIEH MOCIe B3aUMOJECHCTBHS UMITYJIbCA SHEPIUU C PE30HAHCHBIM KBAHTOBBIM II€pe-
X070M. B TaHHOM 3KCTIepUMEeHTe 3TO MO3UIIHOHUPOBAIIOCH C TOTOBHOCTBIO K paboTe ¢ MHpopManuei.
3aTeM MPOBOJUIIUCH IEUCTBUS COTJIACHO BBIIIEONMUCAHHON METOUKHN YKCIIEPUMEHTA.
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PI/IC. ManI/II_Ia OT06pa)KeHI/II71 BO3MOXHBIX COCTOHHI/Iﬁ «IJIMHHBIX» COJIMTOHOB (I/IHTCJ'IJIGKTOHOB) manucHTa, HpOSIBI/IB—
LIMXCS Y CHEHUAINCTA, IPOBOJSIIET0 SKCIIEPUMEHT, B BOTHOBOM ()POHTE CHTHAJIA CTHUMYJIMPOBAHHOTO (DOTOHHOIO 3Xa,
MEPEHECEHHOTO Ha OYMaXKHBINA HOCHTEIH C TOMOIIBI0 METO/[a Heporpadun U comepsKanero nHGpOPMAaIHo O TICHXOCO-
MaTUYECKOM 3a00JIEBAHUM.

B pesynbrare nepeHoca Ha OyMa)kKHBIH HOCHTENb HH(POPMAINH, MOTYIUPOBABLICH ITepe]] STHM IICH-
X0AMOIMOHAIBHOE COCTOSHUE CIIEUAINCTA, CO3AaBIICH B €ro ICUXUKE HEKOTOPbIe TUCKOM(POPTHBIE
COCTOSIHHMS, TPOMCXOAMIIO ITOJTHOE 0CBOOOKACHHE CIIeUalicTa oT 3Toi nHpopmanuu. Ha puc. mpu-
BEJICH MPUMEP HAaHOCHUMBIX Ha PUCYHKE TpapUuecKux OTOOPaKECHUH BO3ZMOXKHBIX TPACKTOPUH JBU-
KEHUS «IJTMHHBIX)» COJIMTOHOB (MHTEJIJIEKTOHOB) MAI[MEHTa B pailoHEe €ro SHEpPreTUYECKUX LEHTPOB
(4akp), MPOSIBUBLIMXCS Y CHEIHAINCTA, IPOBOISALIETO SKCIIEPUMEHT, B BOJTHOBOM ()POHTE CUTHANIA
CTUMYJIMPOBAHHOTO ()OTOHHOTO 3Xa, IEPEHECEHHOTO HAa OyMa)KHBIII HOCHTENb C TIOMOIIBI0 METOAA
Heliporpaduu 1 copeprkaiiero HHGOPMaLUIO O ICHX0COMATHYECKOM 3a00JIeBaHUH.

B cuny pa3py1ieHus cynepno3uiuOHHOTO COCTOSHUS, CPOPMHUPOBAHHOIO OMOIHEPreTHYECKOM
000JIOYKHM TAIMEeHTa U CUTHAJIOM OyMa)KHOW 3XO-TOJIOTPaMMBbI, SHEPreTHKa MCUXOCOMATHYECKOT0
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OTKJIOHEHHS CHOBA MepeKIoYanach Ha IICUXUKY MalueHTa. Bo3HUKaBIINE IpU 3TOM MPU3HAKU Pe3-
KOT'0 YXYIIEHUSI COCTOSHUS OpraHu3Ma MalKueHTa (CHIKEHNE apTepUuaibHOTO JaBICHUS U MyJIbCa)
HOCWJIM BPEMEHHBIM XapakTep, COXpAaHAJINCh B TEUCHHE BpeMEeHU OOphObl OpraHu3Ma MalueHTa ¢
9HEPIreTUKOM CUXOCOMATHYECKOIO 3a00I€BAHUS.

HNudopmanus, kotopast PUKCHpOBaIach B MPOLECCE MPOBEAECHUS SKCIIEPUMEHTA 3aHOCUIIACh B
tabnuny. [Ipumep peructpupyemoil uupopmanyu (apTepragbHOrO JaBICHUS U MyJIbCa) PUBEICH B
tabmuue. [Tpu Hanuyre ocoObIX HEOOBIYHBIX OIIYIIEHUI CBOEIO CaMOYyBCTBHS MALIUEHT 3aHOCHUII B
TaOJIMIy HOMEP KOMMEHTApHUsi O CBOEM CaMOYYBCTBUH 32 CYTKH C PacIIuPpOBKOMA ITOT0 KOMMEHTa-
pust Ha CBOOOTHOM TOJI€ MM OTJIEJIbHOM JucTe Oymaru. PaborocnocoOHOCTh MeTo1a OMo3HepreTu-
YeCKOW Tosiorpaduu MoATBEPKACHA C OOJBIIMM YHCIOM TMAIlEHTOB M Pa3HOOOpa3HBIM CHEKTPOM
ncuxocomatuyeckux 3aboneBanuid. Ho 0co6o nokasaTebHbIMU 0Ka3a10Ch MOTY4YEHUE MOJI0KHUTEb-
HOM AMHAMMKH KOPPEKLINUHU 3a00J1€BaHMs y TALIUEHTA, CTOSIIET0 Ha yueTe B yupexxaeHnn MuHn3gpasa
P® c 3a0oneBanuem Ilapkuncona. Ilpu pabote ¢ 200 rpaduuecku 3apUKCHpPOBaHHBIMHU I'OJ0rpam-
MaMU BpeMsl peaKcalii OpraHu3Ma NalueHTa jexano B quana3zone ot 40 MUHyT 10 4 4acos.

I[Tpu 3T0 pU CKUTAHUU JTUCTOB HAOIIOJATUCH cClelM(pUUEcKe 0COOEHHOCTH Ipoliecca cropa-
HUs aMcTa. B ogHOM citydae BbLieIsUIach IpocTas 307a, B ApYyroM — cMoauctasd. MHoraa cropanue
ObUT0 OOBIYHOE, a MHOT/A pa3aBalcs cneunduyeckuii Tpeck. bbuin MOMEHTHI, KOTJja cropaiy cHa-
Yaja macta, KOTOpOi HaHOCHJICS PUCYHOK, a ITOTOM CaM JIMCT Oymaru. Bo3HUKam MOMEHTHI, KOTJa
OTOHb Ha JIMCTE y/aBaJOCh NOPKEYb C OONBIINM Tpy oM. Cllyyannuch MOMEHTHI, KOTJIa OT Croparo-
LIETO0 JINCTa UCXOANUIIN HETIPUATHBIE 3allaXH.

Tabauna
[Ipotokoa Ne 1 KOHTpoOJIsI MapaMeTPOB OPraHU3Ma MaLKUEHTa
Hata Bo3znetictBue COKEeH JIUCT ¢
rOJIOTPaMMOM
13.03.19 |Bpewms 12-50 | 13-00 13-10 13-20 | 13-30 | 13-40 | 13-50 | 14-35
[JaBnenune 113/73 | 111/72 112/68 88/55 | 89/56 | 93/58 | 111/71 | 117/76
[Tynsc 71 70 71 63 64 69 70 71
Omymenust: [Ipu- |[locie cxxuranus nucTta — cuitbHOE ocnabiaeHne opranmsma B Tedenne 10 MuHyT, 3a-
noxenue Ne: TeM 30 MUHYT BOCCTaHOBJIEHHE. Beero: Bpemst penakcauyu opranuzma
Tpenakcauvm = 40 MHWHYT.

Bce 3Ti 0co0€HHOCTH CKUTaHUS JIMCTOB, BEPOSTHEE BCETO, B JAbHEHIIIEM y1acTCsl 00bSICHUTH
B3aMMOJICHCTBHAMH CIIEKTPA OTHS ropsIeil OyMaru co CIeKTpoM SHEpreTHYecKoro moToka, 1o ma-
paMeTpaM COBMECTHMOTO C XapaKTEPUCTHKAMU 331€HCTBOBAHHBIX B KCIIEPUMEHTE TOHKHX IIAHOB
O6uosHepreTHuecKoil 06onouku yenoseka. [Ipu pabore ¢ TakuM OOJIBHBIM B TEUCHHE 3 MECALEB —
yIIen cTpax 3a00JIeBaHMs M yIIUIa OTPHIATENIbHAS IUHAMUKA CAaMOYYBCTBHS M Pa3BUTHS 3TOTO 3a00-
nesanus. [IpenBapurenbHble pe3yabTaThl UCCISIOBAHUN TOKA3aIM MEPCIEKTUBHOCTh JAIbHEHIINX
HCCIIeIOBaHHH B HAIPaBJICHUN COTJIACOBAHHS BPEMEHH CYTOK JUIsl OKa3aHHs KOPPEKIMU ICUX0COMa-
THYECKOTO OTKJIOHEHUS B OPraHU3ME YEJIOBEKa C CYTOYHON aKTUBHOCTBIO OPTraHOB, HCIIBITHIBAIOIINX

MOCTIEICTBUS 3TOTO 3a00JIEBaHHUS.
3AKJIIOYEHUE

DKcIepUMEHTAIBHO MPOAEMOHCTPUPOBAH MOBTOPSIOUINICA U BOCTIPOU3BOAUMBIN MeTO O1O-
SHEPTEeTUYECKON Tosorpaduu — METOJT pabOThl ¢ OMOIHEPTETHKOM MallMeHTa CHIIAMH CITeIIUAJINCTa,
06J1a;[afomer0 COOTBCTCTBYIOIIIUM OapOM. YcnoBus OopraHu3al 3KCIICPUMCHTA BBICTPAUBAJIUCH B
pexxume GOpMUPOBAHHS CTUMYJIMPOBAHHOTO (DOTOHHOTO 9Xa. JIUCTaHITMOHHBIM O€CKOHTAKTHBIM Me-
TOJIOM OOECTeUeHO MepeHeceHne HHpOopMaK O TICHXOCOMAaTHYECKOM 3a00JIeBaHUN TAIMUEHTa Ha
YHUCTHINA JUCT Oymaru. [loka3aHo HanM4YMe YHEPreTUIECKO CBS3H MEXIY PUCYHKOM, HAHECCHHBIM
Ha JINCT 6yMar1/1 U CaMOYYBCTBUCM MAlIUCHTA, MCHABIIUMCH IIPU C)KUTAHUUA JIUCTA C pPUCYHKOM. Ot
M3MEHEHHSI CaMOUYYBCTBHS TMAIMEHTA PETHCTPHPOBAINCH OOBEKTUBHBIMH METOIAMHU C IMOMOIIBIO
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npubopa, UCHOIB3yeMOro OGUIIMATEHON MEAUIIMHON (TaHOMETpPa). DTOT METO peaIn30BaH 110 Me-
TOJMKE, aHAJIOTHYHOM MpHeMaM KJIaCCHYECKOM Tepanuy Tejla 4eJ0BeKa, NOABOAAIIMM OPraHu3M K
COCTOSIHHIO, CIIOCOOHOMY IOOOPOTH 3a00ieBanue. B qaHHOM citydae MCIOIb3yeTcs MacCHBHOE I10-
BE/ICHHE TAlMeHTA, TO €CTh 0€3 MOAKIIIOYEHUS] METOI0B MEAMIIMHCKOM MICHUXO0JIO0TUH, TPEOYIOIIEH OT
MaIMeHTa BHYTPEHHUX YCHINI. DKCIIEPUMEHTAFHO TIOKAa3aHO, YTO ¢ TIOMOIIBI0 MEeTO/1a Ono3Hepre-
THYECKOH roorpaduu MOKHO CHUMATh 3aTSHKHOE TIOAaBICHHOE IICUXOJIOTMYECKOE COCTOSTHHE, MTPHU-
BOAAIICC K HCYJAYHBIM PCIICHHUAM B )KMU3HHU U pa60Te.

B pabote BriepBbIe SKCIIEPUMEHTAIEHO 3apETUCTPUPOBAHO CTUMYJIMPOBaHHOE (POTOHHOE 3XO0 B
TPEXypPOBHEBOW KBAHTOBOW CHCTEME, BO30YKaaemMoe (DOTOHAMH, MPEIICTABICHHBIMU <«JITHHHBIMI
conuToHaMu (MHTe/uIekToHaMu) [1]. Onpenenensl cpena Bo30yXACHHS, METOIUKU BO30YXKAECHUS U
PETUCTpAIH HHTEIICKTOHOB M CUTHAJIOB ()OTOHHOTO 9Xa Ha X OCHOBe. Hanngwme sxo-curHana Gpuk-
CHPOBAJIOCH B BUJI€ TMHAMUYECKUX TOJOrpaMM, MEPEHECEHHBIX ¢ MOMOIIBI0 METO/1a Helporpaduu
Ha OyMa)kKHBI HOCHUTEIb, OTPAXKAIOUIMX MH(OPMALUIO O IICUXOCOMATHYECKOM 3a00JI€BaHUH YEJI0-
BeKa. Pe3ynbpTaTsl OMORHEPreTHYecKoil 3X0-ToIorpad iy C UCTIOIF30BaHUEM IPUEMOB Helporpadun
MIPUMEHEHBI JJI51 AMATHOCTUKU U KOPPEKLIUK ICUXOCOMATUYECKUX 3a00JIeBaHUI YeJI0BEKa.
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PaccMaTpuBaroTCst ycIOBUs ITepexo/ia K HOBOMY MHPOBO33PEHUIO TAPMOHHU3AINH (COTTIACOBAHUIO) )KU3HEHHBIX ITPOIIEC-
coB. PaccmarpuBaroTcst 3a1a4u IEpPBOTO JTama 3Toro nepexona. OG0CHOBBIBAETCS aKTYaJIbHOCTh 00ECIICUEHHUS yCIIOBUN
JUISL MOTHBALIMK TIPOLIECCOB, COOTBETCTBYIOIIMX HOBOMY MHPOBO33PEHHIO M CHATHS SKOHOMHYECKUX PUCKOB paboTaro-
IIMX CTOPOHHUKOB HOBBIX YKJIQJIOB JKM3HM. [ JIaBHBIM MHCTPYMEHTOM DPEIM3AlM{ 3THX 3a/a4d SBISETCS MPHHIWII
YCTOWYHMBOCTH K (PHAHCOBBIM ITOTOKAM, 3aKIIFOUAFOLIUICS B TOM, YTO YPOBEHb BHYTPEHHEH KYJIbTYpPHI (CHCTEMBI LIEHHO-
CTei MUPOIIOHMMaHHUsI 1 MUPOBOCIIPHUATHSI) YEIOBEKA ONpPEEIseT KOJIMYECTBO JCHET, KOTOPHIMU OH MOXKET YIPaBIIsTh,
HE pa3py1ias CBOil HpaBCTBEHHOCTH.

Beenenue. B cBs3u HapacTarouMMmu Kpusucamu (IyXOBHO-HPABCTBEHHBIM, MOJIUTHYECKUM,
neMorpagpuuecKuM, SKOHOMHUECKUM, COLMAIbHBIM, HAYYHBIM, 3KOJOIMYECKHM, SHEPreTHUECKUM,
CBIPBEBBIM, TEXHOJIOTUYECKHUM) aKTyaJIbHBIMU SIBISIOTCSI MCCIIEIOBAHUS MPUYMH KPU3UCOB U BO3-
MOJKHBIX IyTel ux npeogosneHusi. OCHOBHON NMPUYMHON BOZHUKHOBEHUS 3TUX KPU3HUCOB CTAJIO MPO-
TUBOCTOSIHUU JIBYX MOpaJIei: CO3UAaTeNbHON U OTPEOUTENbCKOM, 00KECTBEHHOMN (HPaBCTBEHHOM )
U IEMOHHUYECKOH. BiusiHIE MPOTUBOCTOSHUS 3TUX MOpaJiel paclpOCTPaHsAETCs Ha BCE OOBEKThI Ma-
TEPUATILHOTO MUPA: OT MUKPOMHUPA 0 MAKpPOMHUPA, OT OECCO3HATEIBLHOIO MUPA /10 CO3HATENILHOTO.
IIpo nepedopmatupoBaHe NOTPEOUTETBCKONH MOPATIN JEMOHHUUECKOTO COJIEpyKaHUs B IOTpedieHne
PaBHOBECHOE C CO3MJIaHUEM, BXOJAIIME B 00’KECTBEHHYI0 Mopaib. [Ipu uem 3T0 Kacaercs Kak cTo-
POHHHUKOB COIMaJM3Ma, TaK M KamnuTain3Ma. BocTpeOoBaHHOW SBISETCS CMEHAa MHPOBO33pPEHUS,
ONMPAIOUIETOCs] Ha NOTPEOHOCTh KaMTAIN3alUU BCEX )KU3HEHHBIX MPOLIECCOB, HA MUPOBO33pPEHHE
rapMOHU3ALUH BCEX KU3HEHHBIX MIPOIIECCOB, TO €CTh PABHOBECHUS MEXKIY YIOBIECTBOPEHUEM 1yXOB-
HBIX U MaT€pHAJIbHBIX MOTPeOHOCTEN. DTO BBITEKAET U3 HEOOXOIMMOCTH BBIITOJIHEHUS 00513aTENbHbBIX
JecTBUI YeraoBeKOM, BbITeKaromux U3 CMmbicia ero JKu3Hu, KOTOPBIN 3aK/II0YAeTCs B HAKOIICHUH
UM OTIBITa OMOJIOTUYECKOM JKU3HU U TpaHc(opMaIuu ero B pa3BUTHE Iymu. Takas GopMyIHpOBKa
Cwmbicna JKu3Hu BeiTekaeT u3 PezoHaHcHOM BUXpeBoil Moaenu Beenennoit [1] u Monenu sHeprous-
dhopmanmonroro oomena B [Ipupose [2]. Heo6xoauMOoCTh B yXOBHOM Pa3BUTHH COBPEMEHHOTO 00-
IIECTBA 3aKJIF0YAETCS] B CHITY MOBBILICHUS POJIM MHTEIIEKTYaIbHOTO 001eHus ¢ Briciinm Pazymowm,
KOTOPOE MO3BOJIUT JIOASM H30€KaTh MaCCOBBIX ICUXOCOMATHYECKUX 3a00I€BaHUI.

Yeaosus popMupoBaHusi HOBBIX B3I 0B. B nexadpe 2007 rona npousonia cmeHa ["anak-
Tryeckoro 12960-netHero mosyrnepuona (SMOXHM) pa3BUTHA, XapaKTEPU3YIOMIASCS 3aMEHOM Tpo-
1I€CCa YMEHbBILIEHUs YacTOThI FaJTAKTUUECKUX BUOpaluii Ha ee yBeIMYeHHe. DTO MOBJIEKIO YMEHbIIIe-
Hue k 2010 rogy pazmepoB npoToHa Ha 5% [3] ¢ BBITEKAIOLIUM OTCIO/Ia U3MEHEHHEM Pa3MEpPOB Op-
TaHUKU U YBEJIMYEHUEM TICUXOCOMAaTHYECKUX 3abosieBaHuil ojei. OT crofa BO3ZHUKAeT HE0OX01u-
MOCTh (HOPMHUPOBAHHS HOBOTO MUPOBO33PEHHUS, B OCHOBY KOTOPOTO OYJET IMOJIOKEHO TOMUHUPOBA-
HUE Ipoliecca MoACTPOIKHN (CaMOperyIMpoBaHus) BHYTPEHHEH NICUXUKU YeIOBEKa M0/ MEHSIOIIH-
€Csl BHEIITHHE TEMITbI SHEpronHpopManoHHOTo ooMeHa B [Ipupone Ha Hamreli [lnanere. Bo3nukaer
BeAyllas pojib (OPMUPYIOIIMXCS JYXOBHBIX OCHOB BHYTPEHHEHM IICHUXOJOIMM 4YeJOBeKa, U
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BBICTPaBaHUS PEKUMOB SKOHOMHUUYECKOTO XO3SIICTBOBAHUSA, PU KOTOPHIX MapaMeTPhl TyXOBHOCTH
OynyT (hopMHUPOBATH 3aMPOC HA Pa3BUTUE IKOHOMHUKHU.

[TorpyxeHnue mo1ei B MaTEPHAIIA3M U OTXOJ UX OT TyXOBHBIX MPAKTUK MPUBOIUIIO K YIIPOIIIE-
HUIO B Pa3BETBJICHUH SHEPTreTUUYECKUX TOTOKOB B OPraHU3ME YEJIOBEKa, TO €CTh B (POPMUPYIOLIUXCS
JyII YeJIOBEYECKUX. DTO MPUBENIO K ociaabieHuto 3Heprus Jymm, yMEeHbIIEHHIO BO3MOXHOCTH Ye-
JIOBEKA MO KOHUEHTPUPOBAHHUIO SHEPTHH HA SMOLMU COCPEAOTOUEHUSI BHUMAHUS YEJIOBEKA U MOy~
YeHnto 0oJiee KaueCTBEHHOW MH(POPMAIIMU OT BUOpauii MaTepuaibHBIX 0OBEKTOB, O0JIee BBICIINX
YPOBHEU Hepapxuu Muposaanus. CHUXKanach poib MOJCTPOUKHU KU3HEHHBIX MPOLECCOB YEIOBEKa
M0/ MEHSIOIINECS TATAKTUYECKUE BUOPALIMH. DTO MPOSIBISIIOCH B CYKEHUU CIIEKTPAa BUXPEBBIX MO-
TOKOB SHEPTUHU, BOCIIPOU3BOIUMBIX B OpraHU3MeE 4YeJI0BEeKa, TO €CTh, B 00eJHEHUH crieKTpa Jlymiu.

[To aToit mprunHe OanaHc MeX Ay 3TallaMy MaTEPUAIbHOTO U JyXOBHOIO pa3BuTHs [y cme-
CTHUJICS HE B MOJIb3Y IyXOBHOI'O Pa3BUTHS. Y BEIMUMUBAIOCH YHCIIO JIFO/IEH, KOTOPbIE MPUHUMAIIH BO-
JIOLMOHHO HapacTaIOUIYI0 pOJib MaTEPUATIbHBIX IIEHHOCTE. DTO MPOSBISAIOCH B HAKOIUIEHUH MaTe-
pHUANBHBIX OJar Wi X (GUHAHCOBBIX SKBHUBAJICHTOB. KOMUIICS ONMBIT KOMMYHHUKAIIUNA HA OCHOBE Ma-
TEpUANBHBIX OJIar M MX (PMHAHCOBBIX SKBHBAJICHTOB. Jlanee denoBeKk ObLT 3aHAT MOJTYYCHUEM Kaye-
CTBEHHOTO pe3ylibTaTa CaMOOMpeAeNieHHusT B MaTepualbHOM MHpPE U caMmopeanuzanuend cebs
B TIpOIleccax yMpaBJICHUS NEATENFHOCTHIO 00mecTBa. MHTeHCHUKAIUS pa3BUTHS MaTEpUATBHOTO
MHpa MoTpedoBaa HapalluBaHUE COOTBETCTBYIOIIUX PECYPCOB, KOTOPBIE CTallK 10OBIBATH U3 Oec-
CO3HATENBHBIX MPHUPOJHBIX 00pa3oBaHMil MaTepuaIbHOTO Mupa. [losiBIIICS 000pOT pecypcoB H py-
KOTBOPHO CO3/1aBAEMBIX NMPOAYKTOB MAaT€pUaIbHOTO MUPA MEXAY OTAEIbHBIMU JIFOJbMH U MEXK]TY UX
oO1IecTBEHHBIMU 00pa3oBaHUsIMH. BO3HHMK 3KBUBaJ€HT TpyJa 4deloBeKa — JEHbIU. YHHBEpCalb-
HOCTb JICHET IpUJaia UM 3HAYUTEIbHOE MPEBOCXOACTBO MEpel MPOAyKTaMH TpyAa, 00IaJaroMMK
y3KO 0JIHO00pa3HBIMU CBOICTBaMU. B pe3yibrare, MHTEpEC YeTI0BEYECTBA CMECTHIICS B CTOPOHY Ma-
HUIYJISIOUN C I€HbI'AMHU M UX 3aMEHUTENISIMH, IOHU3UB UHTEPEC K TPYIYy UEJIOBEKAa KaK TAKOBOMY,
ynajia akTyaJlbHOCTb 3aHSTHUS TPYJOM.

JuHamuka pa3BuTust GUHAHCOBBIX OTepaIlil co3/1aa erie OONbIINI CABUT MEKIY TyXOBHBIMU
1 MaTepHAIbHBIMU MOTpeOHOCTSIMU. CHIDKEHHE JTyXOBHOCTH MPHUBEIIO K CHUYKEHUIO OTBETCTBEHHO-
CTH 3a HapacTaroue KOHQIUKTH MEKIY JIIOAbMHU B 60pb0e 32 pecypchl U 3a CTENEHb pa3pyIIUTEIb-
HOCTH OPYJIUI BOCHHOW W MOJHTHYECKON 00phObI. ChopMHupoBaBIIHECS B COBPEMEHHOM OOIECTBE
KpPHU3HCHI (AyXOBHO-HPAaBCTBEHHBIN, TOTUTHUECKHMA, 1eMorpadudecKuii, JKOHOMUYECKUH, COIIMATb-
HBI, HAYYHBIN, SKOJIOTHYECKHIA, SJHEPTeTUICCKUH, CHIPhEBOM, TEXHOIOTUYECKUI) TOIBENU 00IIIe-
CTBO K YepTe BOZHUKHOBEHUS TUIAHETAPHON KaTacTPOQHI.

JMuckyccus. [Torpedurenbckas Mopaib HE AOJDKHA MpeodsiafaTh HAJ CO3UAATENBHOM TyXo-
TBOpUECKOil Mopaibto. Co3uaanust JOKHO ObITH 00JIbIIE, YeM oTpedeHus. MiHaue Mbl poJ0IHKUM
MOTPYKAThCS B CUCTEMHBIHN Kpu3uc. TakuM 00pa3oM peann3yeMble 3apoCkl Ha TyXOBHOCTD JIOJKHBI
(dhopmMupoBath TpeOOBaHUS K PaA3BUTHIO SKOHOMUKH. [[J1s1 X COMOCTaBIeHUS TOJIKHA CYIIIECTBOBATh
UX OTHOCHUTEJIbHAS OLICHKA. JlyXOBHOCThH YEJIOBEKAa MOXKET ONMPEIEIAThCS M0 YPOBHIO BHYTpPEHHEH
KyJbTYPOH, O] KOTOPOH ClIeyeT MOHUMATh COOTBETCTBHUE (TMIOX0KECTh) MaTepUaIbHOro 00pa3oBa-
HUs (GOPMBI), JHEPTETUUECKUX MTOTOKOB (COEPIKaHUS) U MHPOPMAITUU, MOAYTUPYIOIICH SHEpPreTu-
YecKre MOTOKH (Jyxa) 3ambiciy BCeBbIHEro mo mocTpoeHuo OMOIOTHYECKON XU3HU. BaskHO 1M0-
HUMATh 3aBUCUMOCTb OT HE€ HPABCTBEHHOCTH MPUHITON MOPAJIH.

[Tox HPaBCTBEHHOCTHIO CIIETyET TOHMMATh 00OCHOBaHHUE 00pa3a KU3HHU (MOTHUBAITUIO IIEJTIEH),
oTBeyaroniee 3aMmbicny BeeBbiliHero. YpoBeHb BHYTPEHHEH KYJIbTYPbhl MOXKHO OLEHUTH C TTOMOIIBIO
MeJarornyecKux U MCUX0JI0rHUYEeCKUX TECTOB U CPEACTB OOBEKTUBHOTO KOHTPOJIS [2].
[IpoGnemy cornacoBaHusl TyXOBHBIX U MaTepUATBHBIX MOTPEOHOCTEH MOKHO PEIINTh HA OCHOBE
MIPUHITAIIA YCTOMYUBOCTHA K (DMHAHCOBBIM MOTOKaM. 3BYYHT OH TaK: «YpOBEHb BHYTPEHHEU KYJIb-
Typbl (CUCTEMBI IEHHOCTEH MUPOTIOHUMAaHUS U MUPOBOCIIPUSATHS) YEIOBEKA ONPEIEIISET KOJIUYECTBO
JICHET, KOTOPBIMU OH MOXET yIPaBJsATh, HE pa3pylliasi CBOM HPABCTBEHHOCTH [2].

Taxoke ymMecTHO OyneT pelieHre BOIPOCOB IOPUIMUECKOTO CONPOBOXKICHHUS YKOHOMHUYECKOM
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NEeSITeIbHOCTH B MEPHOJ NEPexoaa OT MOTPEeOUTENbCKON MOpalu B co3uaaTenbHo. OHUM U3 UH-
CTPYMEHTOB peajiM3allii 3TOT0 NPUHIUIA SBJISETCS MPUHATHE MPOTPECCUBHOMN IIKaJIbl HAJI0r000J10-
KEHMs, MIPelyCMaTpUBaIOIas CHWKEHUE pa3Mepa Hajora Ipu JOCTHKEHUHU PENEPHBIX 3HAYCHWUU
YPOBHS TyXOBHOT'O Pa3BUTHS, U3MEPSEMOT0 BO BKJIAJIE B O0IIIEE /1€70 U JOCTUTHYTOIO 3HAaUEHUS OaI-
JIOB COLIMAJIBHOTO CTaTyca JUYHOCTH.
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PaccmarpuBaroTcs yciIoBHs Nepexoaa K HOBOMY MUPOBO33PEHHUIO TApPMOHH3AINH (COTIIACOBAHMIO) KU3HEHHBIX IIPOILIEC-
coB. PaccmarpuBaroTcst 3a1a4u BTOPOTO 3Tana 3Toro nepexoja. OO0CHOBBIBAETCS aKTYaJIbHOCTh 00ECIIEUeHHUs YCIIOBUI
JUISl MOTHBALIUK TIPOLIECCOB, COOTBETCTBYIOIIMX HOBOMY MHPOBO33PEHHIO M CHATHS 3KOHOMHYECKHUX PUCKOB paboTaro-
IIMX CTOPOHHWKOB HOBBIX YKJIQJOB JKM3HH. | TABHBIM HHCTPYMEHTOM pPEaIHM3alW{ 3THUX 3aJa4d SBIETCS MPUHIIHIL
YCTOWYMBOCTH K MaTepUaJIbHBIM OJlaram, 3aKJIFOUaroIHiCs B TOM, YTO YPOBEHb BHYTPEHHEW KyJbTYpPbl (CHCTEMBI LIEH-
HOCTEH MUPOIIOHUMAaHUSI 1 MUPOBOCIIPHSITHS ) YEJIOBEKA OIIpeessieT MacTaObl O1ar MaTepraIbHOIO MUPA, C KOTOPBIMU
OH MOJKET COTIPHKACATHCS, HE pa3pylias CBOSH HPaBCTBEHHOCTH.

Beenenmne. [n1s1 ynpaBieHUs HOBBIM COOOIIIECTBOM CTPaHbl HEOOXOIUMO BBEACHUE 3JIEMEHTOB
KOITHOTO IpaBa U BbIpaboTKy KOHOB 1 Tpex mepuooB pa3Butus odmiectsa. s nepBoro nepu-
ona — Konbl BoeHHOT0 BpeMeHu, i1t BToporo — KoHbl nepexoaHoro nepuoaa, ais Tperbero — Konsl
30J10TOr0 BeKa (ITOJIHOTO pocTa n300umus u 6iar). Ha BTopoM nepexoHoM nepuoie BaxXHOH 3a1aueit
SIBJISIETCS] pereHepalysi HOBBIX YKIIAJOB KM3HH, BKIIIOYAIOIIAsl JIMYHBIX KAYECTB YeJlOBEKa U (POPMBI
€ro >KM3HEAEATEIbHOCTH B COOTBETCTBUU C MHPOBO33PEHHEM TapMOHU3ALNN KUZHEHHBIX MpoIiec-
coB. /{51 hopMUpoBaHHS OCHOBHBIX IIOJIXO/I0B MPU CO3JJaHIUH HOBOT'O 00IIIECTBA HEOOXOMMO MEHATh
yKJIaJbl )KU3HU Ha TaKue, MPH KOTOPBIX JYXOBHOCTH OyaeT (OpMUPOBATH TPeOOBaHUS [IJIsl pA3BUTHUS
SKOHOMMKH, CO37]aAyTCs YCIOBUS JUIS MIPEOONICHHUS HACTYHUBIIETO ITyOOKOT'O BCECTOPOHHETO KPH-
3uca [1], B TOM 4mcie, BKIIOYAIOMIETO TyXOBHO-HPABCTBEHHBIHN, MMOTUTUYECKUHN, 1eMoTrpadudecKuii,
SKOHOMHUYECKHUH, COL[MATIbHBIN, HAYYHbIN, IKOJOTHUYECKUI, SJHEPreTUUECKUN, CHIPhEBOI, TEXHOJIOTH-
YeCKHii KpU3UCHI. J{OMKHBI 3aKIabIBaThCsl NpUHIHIBL. HeoOxoaum nepexo/ K 00IIecTBY COIHMab-
HOM CTIpaBeIJIMBOCTH, B KOTOPOM Ha psAfy ¢ uaen «Oodiee 61aro mpeBblie JUIHOT0» Oy1eT IPOBO3-
TJIAIICH TIAaBHBIN JO3YHT: «OT KaXIOTro - 1Mo TPYAOCHOCOOHOCTH, KaXKAOMY — IO BKIIaay B oOmiee
neno». B HoBom oOrecTBe auuHbIe O1ara 4eJ0BeK TapMOHHYHO Oy/IeT W3BIEKaTh U3 0O0IIEeTro, a He
CTPOUTH KaXKIbI CBOM KOHKYPHUPYIOIINE MEXAHU3MbI NOIYYEHHs] U HAKOIUIEHHUs (TIpo 3amac) mate-
puansHbIx Omar. Ilo yrBepxkaenuto npodeccopa B.JI. [lneikuna [1, 2], cormacHo pesyibTaTam pa-
00TBI, TPOBEICHHON CO cBOoel Pe3oHaHCHOM BUXPEBOM Moienbio BeeneHnHoit, - mpu nepexoie K HO-
BOMY MHUPOBO33PEHHUIO OOIIMHHO-CO3UAATENbHBIM COLMYM OXBaTUT OKoJio 85 % cpeaHero kiacca
Poccun, 10 % oxBaTUT prIHOYHO-TIOTPEOUTETHCKUI COLIMYM U 5 % OXBAaTUT colluyM OpaTcTBa (KOM-
MYHBI THIa KHOYIIEB).

AKTyajabHble 3a7a4u. Heob6xonum nepexos K cTaguyl pereHepannu (COlMaaIbHOM, SKOHOMHU-
YECKOM, TyXOBHOM), CO3aHMsI YCIOBUM /Il TBOPUYECKOTO CO3UAATEIBHOTO Pa3BUTHSL, 1J1s MTOBBILIE-
HUs 3¢ (HeKTUBHON caMopealin3aluy Beex mojeil. Cienyer peann3oBarth JIO3YHT, TPOBO3IIIAIICHHBIH
N.B. CranuneiM Ha che3zie maptuu 1952 rona: «B Harmiel ctpane Mbl 10JDKHBI 00€CIIeUnTh MaKCH-
MaJbHbIE BO3MOXHOCTHU JUIsl TOTO, YTOOBI Ka)Abli IPaKAaHUH MOT Pa3BUTh CBOM CIIOCOOHOCTHY.
TpebyeTcs pa3paboTKa CHCTEMBI MOTHUBAIMH XO3IUCTBEHHOHN U APYyTroii cebe HeoOXouMon 1 0011e-
CTBEHHO TI0JIC3HOH JIeATEIIEHOCTH YelloBeka. BocTpeboBana pa3paboTka 1 BHEJPEHUE CHCTEMBI HAJIO-
roo0oxeHus u GopmMupoBaHus 0OIIECTBEHHBIX (POHIOB, 00ECTICUMBAIONTUX TOBAPAMHU U yCIyTaMHu.

Heobxoammo kecTKO UCKOPEHATH MPOsIBJICHUE HaBsi3aHHOTO HaM 3akoHa Kypstauka: «Kiroi
OJIMKHET0, raJlb Ha HUKHET0, CMOTPH B 3a]1 BhICIIEMY». B 00111ecTBe JOKHBI CTPOUTCS HOBBIE 3]10-
POBBIE OTHOIICHUS MEXKY JIFOJIbMHU.

Juckyceus. Peanuzanus mporecca nepexoaM K HOBOM UCOJIOTHH CBS3aHA ¢ pa3paboTKOM u
peanuzanueil AOPOXKHBIX KapT 7S MPOJBIKEHHUS HOBBIX JKM3HEHHBIX YKJIQJ0B B HICOJIOTHUH,
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IOPUCTIPYACHIINU, 00JIACTH KaJIpOBOM MOJUTUKU (BKJIIOYAsi MPOCBEIICHNUE, BOCIIUTAaHIE U 00pa3oBa-
HUE), 3[PaBOXPaHEHUH, SHEPTETUKE, MHKEHEPHOM TBOPUYECTBE, (PU3KYIBTYpE U CIIOPTa, UCKYCCTBE U
KYJbTYpE, KOJIOTUU U APYTHX 00IACTAX KUZHEACATEIHOCTH OTACIBHBIX JIIOZeH 1 o0I1ecTBa B Iie-
JOM.

[IpuHIMNaTbHOE OTIMYKE HOBOTO YKJIaJa >KU3HU 3aKJII0YAEeTCs B TOM, YTO OHO CTPOUTCS Ha
MHUPOBO33PEHUHU FApMOHHU3AIUH (COTJIACOBAHHOCTH ) )KU3HEHHBIX MIPOIIECCOB, 00ECTICYMBAOIIEH paB-
HOBECHUSI HBOJIIOIIMOHHBIX ¥ MHBOJIOIMOHHBIX TipoiieccoB B [Ipupoae u O6mectBe. OHO onupaeTcs
Ha 3ambicen (opMUPOBaHUS BEIIECTBEHHBIX ()OPM U SHEPTETUUECKOTO COJIEPKAHMS UepapPXUH Ma-
TepUaTBHBIX 00pazoBanuii. JIt000# MpHUKIaHON aHAJIOT U JIF000€ UCIIOIh3yEMOE TYMaHUTAPHOE 110~
HSTHE MOKHO BBIPAa3UTh B €CTECTBEHHOHAYYHOM BHUJIE uepe3 dJieMeHTh! (pu3nueckoit moaenu Mupo-
3nanus. U moboe ux u3MeHeHne MOKHO CUCTEMHO OLICHUTh M HAalTH Haubosee palnoHalbHbIE Ba-
pUAHTBI pa3BUTUA (TYMaHUTAPHBIC MOHATHUS OTPAXKAIOT PEANbHO CYIIECTBYIOIINE B OMOIOTHYECKOM
YKU3HU TPOIECCHI, OHU BO3HUKIIU M3-3a OTCYTCTBHS (PU3NUECKOTO OOBSICHEHUS ITHM IPOLIeccaM).

dopmMupoBaHUE HOBOTO MUPOBO33PEHUS, CTPOUTCS Ha TAPMOHU3AIINHU (COTJIACOBAHHOCTH ) KU3-
HEHHBIX MPOLECCOB (BMECTO CYIIECTBYIOIIEIO0 MUPOBO33PEHNUS, IOCTPOCHHOTO Ha MOTPEOHOCTH Ka-
MUTATU3AMH BCEX KU3HEHHBIX MPOIECCOB), U Ha CO3JaHUM CUCTEMBbl B3aMMOJICHCTBHS JIIOJCH Ha
OCHOBE PAaBHOBECHS JAYXOBHBIX W MaTEPUAIbHBIX MOTPEOHOCTEH C COOJIIOJCHHEM 3KOJIOIMYECKON
0€30MaCHOCTH UX JI€ATEIbHOCTH.

[Ipobnemy cormacoBaHusl TyXOBHBIX M MaT€pPHAIBHBIX MOTPEOHOCTEH MOYKHO PEIINTh HA OC-
HOBE MPHUHIUIA YCTOWYMBOCTH K MaTepHalIbHBIM Ojaram. 3ByYUT OH TaK: «YPOBEHb BHYTpEHHEH
KyJbTYpPBbI (CUCTEMBI LIEHHOCTEH MUPOMOHUMAHUS M MUPOBOCIIPUSITHS) YEJIOBEKa OIpeesieT Mac-
mTalbl 6J1ar MaTepUAIbHOTO MUPA, C KOTOPBIMHU OH MOXKET COIIPUKACAThCs, HE pa3pyllias CBOeH HpaB-
CTBEHHOCTW» (JIOIyCTUMBIH Mpe/ies HapyaeTcs MpH nepexo/ie oT a3kl MoJIb30BaHus K (pa3e HaKoM-
nenwst) [3]. [lon BHyTpeHHEH KyIbTYpOU 371€Ch CIeAyeT MOHUMATh COOTBETCTBHE (ITOX0KECTh) MaTe-
puanbHOro o0pa3zoBaHus (POPMBI), IHEPTETUUECKUX TTOTOKOB (CoAepx aHus) U uHpopMau, Moay-
JUPYIOIIEH YHEpreTHUECKUe MOTOKH (Iyxa) 3aMbICiTy BCEBBIIIHETO MO MOCTPOSHHUIO OMOTIOTUYECKOM
KHU3HHU. Ba)kHO MOHUMATh 3aBUCUMOCTH OT He€ HPaBCTBEHHOCTH MPUHATON Mopaiu. [lox HpaBcTBEH-
HOCTBIO CJIETyeT IOHUMaTh 000CHOBaHUE 00pa3a )KU3HU (MOTHUBAIIUIO IIeJIeH ), OTBEYAIOIIee 3aMbICTY
BceBbimHero. YpoBeHb BHyTPEHHEH KyJIbTYpPbl MOKHO OLIEHUTD C IIOMOIIBIO TIe1arOTMYECKHX U MCH-
XOJIOTHYECKHX TECTOB U CPEICTB OOBEKTUBHOTO KOHTPOJIS [3].

C yd4eToM MpHHIUNA YCTOWIHBOCTH K (PMHAHCOBBIM ITOTOKAM M COTJIACHO JIO3YHTY: «OT Kax-
JI0TO TIO0 TPYAOCTIOCOOHOCTH, KKAOMY IO BKJIATy B OOIIEE JENI0», — KaXK/IbIi YeIOBEeK OyAeT UMETh
MOTHBAIIMIO HE TOJIBKO JJIsl aKTUBHOU TPYIOBOM €SI TETLHOCTH, TO KaUECTBEHHON pabOThI Ha/l CBOUM
MOPaJIbHO-HPABCTBEHHBIM COCTOSIHUEM. [ JTaBHBIM CTaHOBUTCSI Pa3BUTHE CBOEH BHYTPEHHEW KYJIb-
TYpbl, HABBIKOB JyXOTBOPUYECTBA, MPOJIBUKEHNE BHICOKOHPABCTBEHHOT'O OTHOIIEHUS KaK K ITPOLECCY
TpyZaa u o0pa3y KU3HHU, TaK U pe3yJbTaTaM cBOeH KU3HH. J[aHHBIN MPUHIIUIT OCTYKAeT CTPEMIICHHUE
JIMI] HU3KOTO YPOBHS BHYTPEHHEH KYJIbTYphI B MOJYYEeHUH MAaTePHANIbHBIX OJar, Tak KakK YelIOBEeK C
HU3KOW HPABCTBEHHOCTHIO 32 OJHHU U T€ ke 00bEeMBbI MOIyYaeMbIX OJlar 1Mo CPaBHEHUIO C JIOAbMH,
00J1aJafoIMMHU BHICOKMM YPOBHEM BHYTPEHHEW KyJbTYpbI, OyJeT 3aTpauuBaTh TPy MHOTOKPATHO
MIPEBBIIAIOIIUHN TPY NPEICTABUTEIICH ITUX JIIOICH.

Jnist peanuzanuy Ha NPAaKTUKE 3TOTO MPUHIIMIIA MTOTPEOyeTCs CO3JaHue CUCTEMBbI OIICHKH CO-
OTHOIICHHSA OJIaT U YPOBHS BHYTPEHHEH KyJIbTYpHBI, aIJalITHPOBAHHON K YCIOBHUSM JKU3HEACATEITHHO-
CTH JIFOJIEH, NCKITIOYAOIEH SKOHOMUYECKHE PUCKU PaOOTAIOIINX JIHII.

Cnucok Jureparypbl

[1] Monorpadus «Crparerus TEXHOIOTHYECKOT0 U connansHoro mpopsiBa Poccuu 8 XXI Beke» / B/,
[InbikuH, 1.17.H., npo¢. — Mxesck: M3natenbekuii eHTp «Y AMypckuii yHuBepeureT», 2017. — 232 c.
[2] [Tneikun B. . B Hagane 6bu10 cnoBo wiu cief Ha Boje. MbkeBck: U3n-Bo «Y IMypTCKHil yHUBEP-
curet», 1995. 50 c.;

[3] Monens sueproundopmannonsoro oomena B Ilpupone/ Marepuanel Tpunaauaroii MexmayHa-
poaHoit Hay4yHOi#1 mkoibl «Hayka u naHOBamu-2018» 1SS «S1-2018» /- Momkap-Omna: [ToBomkckuit
TOCYAapCTBEHHBIN TexHoJornueckuid yausepcutet, 2018. — C. 171 — 197 [manil2.ru/cm. Hayka u
naHOBaruu 2018].
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PaccmatpuBaroTcst yCIoBUS CHATHS PUCKOB TPY)KEHUKA, Pa3JesIAIOIero HOBOe MHPOBO33pEHHE T'apMOHH3AUH (COora-
COBAHMIO) )KU3HEHHBIX MTPOLIECCOB M CHIDKCHNE POJIM (PMHAHCOBBIX CPEJNICTB B YIPABICHUH SKOHOMUYECKON AEsATEIbHO-
CTBI0. [ TaBHBIM MHCTPYMEHTOM peajH3alliy STHX 3a[Ja4d SBJIAETCS BBEAECHHE COLManbHOro cratyca mmaHoctd (CCJI),
HCKJTIOYAIOIIEr0 KOPPYNIMIO U MOpaJIbHOE pa3iokeHue 31uThl oduiectsa. CCJI conpoBoXkaaeTcst KOINYECTBOM 0ajlIoB,
HaAuYUCISIEMBIX 110 YPOBHIO BHYTpPEHHEH KyJIbTYpBI, BKIIaly B o0liee eno u Bexymemycs oopasy sxusnu. CCJI npussizan
K KOHKPETHOMY YeJIOBEKY U HellepeaaBaeM CTOPOHHEeMY JHIy. PaccMaTpuBaeTcs mpuMeHeHHe NUpaMHIbl TOTpeOHOCTEH
Macnoy mist ounenku CCJL

Beenenue. B cuny cBepIIMBIIMXCS TATAKTUYECKUX COOBITHH, 3aKITIOYAOIINXCS B CMEHE XapaKkTepa
M3MEHEHUS TaJaKTUYEeCKUX BUOpaIuil (M3IIydeHuH ), MOCTYNAoMMX Ha 3eMITIO: C 3aMEIJICHHs KX 4acTOT
Ha HapacTaHue, Ity Haiel [Inaners! oOpedeHsl pau BBKUBAaHUS Ha IIepexo]l K HOBOMY MUPOBO33pe-
HUIO, HA OCHOBE KOTOPOr0 MOTYT ciioxkuTcs pusHaku Hosoli [uennmzanuu. Cepbe3HOCTh BIMSHUS ra-
JAKTUYECKUX U3MEHEHUH Ha MaTepHaIbHYIO KHU3Hb, TOATBEPKAACTCS (PaKTOM, 3apPErHCTPUPOBAHHBIM B
2010 romy coBpeMeHHbIMH (PU3UKaMU, YMEHBIICHUS pa3MepoB poToHa Ha 5% [1], Bnexyumm 3a coboit
W3MEHEHUS B OPTaHUKe, YBETMUEHNE CKOPOCTH 00pa30BaHMs U pereHepanuu Marepuu. Bo3Hukaer omnac-
HOCTh MacCOBOT'O POCTa MCUXOCOMATUYECKUX 3a00JI€BaHUM, U BOSHUKHOBEHUU COCTOSHUM JIIOJEH, HE
COBMECTMMBIX C JKHU3HBIO B CHJIy HapacTarollell HECOIIaCOBAHHOCTU MEHSIOLIMXCS BHELIHHE TEMIIbI
sHeprouHdopmanmonroro oomena B [Ipupose na Hameit [Inanere v BHyTpeHHEH ICUXOJIOTHH YEIOBEKa.
Metoauku 1yxoBHOTO 001IeHus YenoBeka ¢ HCTOYHUKAMU KOCMUYECKOTO U3JIy4eHHs (C MTOMOIIBIO -
XOBHBIX TPAKTHK U y4acTUsl B PEIUTHO3HBIX MEPONPHUATHUAX) Yepe3 MOTOKH MOCTyHaromeil Ha 3eMIiTo
KOCMHMYECKOHN 3HEPrHH MO3BOJISIIOT €My BHECTH KOPPEKTUPOBKH B ITAPAMETPhl CBOEH IICUXUKH B CTOPOHY
COTJIACOBaHUs C MapamMeTpaMy KOCMUYECKOH sHepruu. DTo norpedyeT NpuHITHE HOBOTO MHUPOBO33pe-
HUSL.

B Takom cinyyae npuHsATHE HOBOIO MUPOBO33PEHUS FApMOHM3AIMH (COTIIaCOBAaHHOCTH ) ’)KM3HEHHbIX
MPOLIECCOB (BMECTO CYIIECTBYIOIETO MUPOBO33PEHNUS, IOCTPOCHHOIO HA MOTPEOHOCTH KaNUTAIU3aLUH
BCEX JKU3HEHHBIX IIPOLIECCOB) CTAHOBUTCSA HaubOosiee BOCTPEOOBAaHHBIM CO CTOPOHBI oOmecTBa. HoBoe
MHUPOBO33pEHHUE JOHKHO 00eCIieunBaTh yCIOBUS I COOJIIOJJCHUS PABHOBECHUS MEX/y MOJIYyYEHHUEM Ma-
TepUAJIBHBIX U JIyXOBHBIX OJar U pex1MMOB SKOHOMUUECKOT0 X03sHCTBOBAHMSI, IIPU KOTOPBIX TapaMeTphbl
JYXOBHOCTH OyZyT (hOpMHUpOBAThH 3alpoC HA pa3BUTHE SKOHOMHUKHU. [l BBIPAaOOTKH HEOOXOANMBIX pe-
HIeHUH TpedyeTcs NPUHATHE MOEIN SHEPrOUH(OPMAIIMOHHOTO 0OMEHA MEX /Ty YEJIOBEKOM U 00BEKTaMU
Kocmoca, He mpoTuBopedariell H3BeCTHBIM HAayYHBIM 3HAHMSAM MaTEpPHAIbLHOIO MHpa M JPEBHUM yde-
HUSM, JIOLIEIINM J0 COBPEMEHHHKA, OJNH U3 BO3MOXHBIX BAPUAHTOB KOTOPOU MPEIaraeTcs.

OcHoBHBIE TOAX0/AbI. BayKHBIM pe3yJIbTaTOM NEPEX0/1a K HOBBIM )KM3HEHHBIM YKJIaJaM SIBJISIETCS
oueHka Cmbicna JKu3Hu (HaKOIJIGHUH OTbITa OMOJIOTHUECKOI KU3HU U TpaHC(OPMALIUK €r0o B Pa3BUTHE
JyIIM) ¥ BbIpaOOTKa HOBOM uaeonoruu ayxoBHoro pa3sutus odmiectsa (M/PO) Ha ocHOBE HOBOTO 1y-
XOTBOPYECKOT0 MUPOBO33PEHHs FapMOHU3ALMH (COITIaCOBAaHMsI) )KU3HEHHBIX IIPOLIECCOB U HALIMOHAb-
Hoii uaen «Ob1ee 01aro MPEBbIIIe JUYHOTOY») MO TIO3YHToM «OT Ka)I0T0 MO TPYAOCIOCOOHOCTH, KaX-
JIOMY TI0 BKJIaJy B O0IIIee JAeo».

B ocnose onenku coorBercTBUss CMbIcay JKU3HU TOJDKHBI JISKATh MPUHINI YCTOWYMBOCTH K (PH-
HAHCOBBIM ITOTOKaM Ha 3Talle peajln3alyy MepBOro 3Tana U MPUHIMIT YCTOHYNBOCTU K MaTepHAIbHBIM
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HAYKA U HTHHOBALIUH

Onaram Ha dTarie BTOpOro 3Tara rnepexoja K HOBOMy MHPOBO33PEHHUIO TaApMOHU3AIUH (COTIIACOBAHHOCTH )
AKHU3HEHHBIX IporeccoB. Kontpons 3toro gomken ocymectsisaTbes o CCJI (CounanbHoMy cratrycy
JIlnunoctn) [2], hbopMupyeMoro Ha OCHOBE NICUXOJIOTUYECKUX U MEJarOrHuYecKuX TECTOB U PE3yJIbTaTOB
00bexTUBHOr0 KOHTpos. bamnsl CCJI, mo KOTOpBIM 4eI0BeK OyJeT MoayyaTh U3 OOLIECTBEHHBIX COLIU-
aJIbHBIX (OHAOB Oiara, )KH3HEHHO-HEOOXOoAUMble U oOecreunBaromne ero KoMm(popTHOE NMPOKUBAHNUE,
OyAyT MpUBSA3aHBI K JIMYHOCTU U B OTJIMYUE OT JICHET — HE MOTYT OBITh IIepe/IaHbl JPYrOMY YEJIOBEKY U
HE MOTYT CIIY>KUTh IPHYNHON BOZHUKHOBEHUS KOPPYIIIUU YHHOBHUKOB.

WHTepecHoi U oIe3HON ABIIETCs pa3padoTKa MOAX00B B Pa3BUTHH JOPOKHBIX KapT JUTS Pean-
3alM1 HOBBIX KM3HEHHBIX YKJIA/I0B B UACOJIOTUH, FOPUCTIPYICHIINH, 00JIACTH KaIPOBOW MOJIUTHKH (BKITIO-
Yasi MPOCBEIEHHEe, BOCTUTaHNE U 00pa30BaHKE), 31PaBOXPAHCHNUH, SHEPreTUKE, HHKEHEPHOM TBOpYE-
cTBe, (GU3KYIBTYPE U CIIOPTA, UCKYCCTBE U KYJIBTYPE, IKOJIOTHH U IPYTUX 007aCTAX A TEIbHOCTH.

Kak M0:kHO npeIcTaBUTh COIJIACOBAHHOE Pa3BUTHE MATEPUAIBHOIO U TYXOBHOI0O MUPOB 4e-
JoBeka? B coBpeMeHHOM MCUXOIOrHU TPUHATO noHsTHe [Tupamiia moTpébHOCTEl — 00IIeynoTpedu-
TEJIbHOE HAa3BaHUE HepapXUUECKON MOJeNIN NOTPEOHOCTEN uelloBeKa, peICTaBIAoIeN cO00H yIpoEH-
HOE M3JIOKEHHE WJe aMephKaHCKOTo mcuxoniora Adpaxama Macioy [3-6]. [lupamuma nmotpedHOCTEH
OTpaXkaeT OJHY U3 CAMBIX IOIYJIIPHBIX U U3BECTHBIX TEOPUIA MOTHBALIMYU — TEOPHUIO HEPAPXUH OTPEOHO-
creit. [TotpebHOoCTH Macnoy pacnpenenit o Mepe Bo3pacTaHusl, 00BSICHUB TaKOE IIOCTPOECHUE TEM, UTO
YeJIOBEK He MOXET HMCIIBITHIBATH MOTPEOHOCTH BHICOKOTO YPOBHS, TIOKA HY)XJaeTcsl B 6osiee MPUMHUTHB-
HBIX Bellax. B ocHoBaHuu — ¢u3nonorus (yToiieHHe ToJ10/1a, )Kax /bl U T. 11.). CTyIeHbIO BBIIIE pa3Me-
CTHJIMCH CEKCyallbHbIE MOTPEOHOCTH, MOTPEOHOCTH B 0€30MaCHOCTH, HaJl HEl — MOTPEOHOCTh B IPUBS3aH-
HOCTH U JIIOOBH, a TaK)Ke B MPHHAIISKHOCTH KaKOH-T100 conmanbHOM rpynme. Crnenyromas CTyneHb —
MOTPEOHOCTh B YBaKEHUU U 0JJOOPEHHH, B MIPOSABICHUH XapakTepa, Hajl KoTopoil Macioy nmoctaBuil mo-
3HaBaTeJIbHbIE MOTPEOHOCTH (KaXKJaa 3HAHUM, JKeTaHWe BOCIPUHUMATh KaKk MOKHO Oosblie uHpopMma-
nun). Jlanee ciaenyer noTpeOHOCTb B ACTETHKE (JKaXk[a rapMOHU3UPOBATh XKU3Hb, HAIIOJIHUTh €€ KPaco-
TOMU, UCKycCTBOM). M HaKkoHel1, mocneaHss CTyeHb MMPaMU/Ibl, HAaUBBICILIAS, — CTPEMJIEHUE K PACKPBITHIO
BHYTPEHHETO0 MOTEHIMaja (OHA U €CTh CaMOaKTyaIn3alus ). BakxHo 3aMeTHTh, YTO KakJast U3 HOTpeOHO-
cTel He 00513aTeNbHO JOJDKHA OBITh YTOJIEHA MTOJTHOCTHIO — JOCTATOYHO YaCTHYHOTO HACKIIICHUS /IS T1e-
pexojia Ha CIIEAYIOMIYIO CTYTICHb.

CrynieHu nmupamub:

1) Husmas — ¢pusnonorndeckne NoTpeOHOCTH: TOJIO, KX/ U T.1I.

2) [ToTpeGHOCTH B 6€30MaCHOCTH: YyBCTBO YBEPEHHOCTH, N30aBIIEHHE OT CTpaxa M Hey/ad.

3) [ToTpeOHOCTEL B IPUHAIIICKHOCTH U JTHOOBH.

4) IloTpeOHOCTH B yBaXKCHUU: TOCTHKEHUE yCIexa, 0100peHue, IpU3HaHUe, IPOSIBIICHHE XapaKTepa.

5) Ilo3HaBarenbHBIE TOTPEOHOCTH: 3HATH, YMETh, UCCIIC/IOBATS.

6) DcTerndeckue NOTPEOHOCTH: TAPMOHHS, MTOPAJIOK, KPacoTa.

7) Beicmmii — moTpeOHOCTh B CAaMOAKTyaIM3alMK: PeaTu3allis CBOMX IIeJIEH, CTOCOOHOCTEH, pa3BUTHE
COOCTBEHHOM JINYHOCTH.

[TpemnaraeTcs MOJIEPHU3NPOBAHHBI BapHAaHT MHUpPaMUAbI MOTpeOHOCTEH Maciaoy B BHIe MUpa-
MUJIBI TPHPOIOTIONO0HBIX TIOTpeOHOCTel YenoBeka (cMm. Puc.1), yauTteiBarorieii coriacoBaHue 0 yPOB-
HSIM Pa3BUTHS TyXOBHBIX U MaT€pPUAIBHBIX MOTpeOHOCTEH. BTOpas mupaMuaa otinuyaercs OT NepBoOi mu-
pamMuIbl TEM, YTO BCE YPOBHU MUpaMusl Macnioy pasaenensl nonosam. Takum o6pa3oM, oOpa3oBaiach
JeBas MOJIOBUHA MMUPAMUIbI, OTMEUEHHAsI KPACHBIM LIBETOM, U IIPaBas — OTMEUEHHAs! 3€JIE€HbIM LIBETOM.
JleBas (kpacHasi) 4aCTh OTBEYAET 32 YJOBJIETBOPEHUE MATEPHATIBHBIX MOTPEOHOCTEH COOTBETCTBYIOIETO
YPOBH, a IpaBas (3eJeHas) — 3a yJIOBJIETBOPEHUE AyXOBHBIX MOTPEOHOCTEH, CBA3aHHOE C OTPAKEHUEM
(oco3HaHueM) creneHu o0ecreyeHns: MaTepHaIbHbBIMU OTPEOHOCTSIMU. JlyXOBHOCTD SIBJISIETCS] XapaKTe-
PUCTHKOMN, OTpaXkarolllel CTENEHb IIOTPYKEHH YEI0BEKA B MATEPUAIBHOCTh CBOEH JKU3HU. Y JOBJIETBO-
peHue noTpedHoCcTel JOIKHO MPOXOIUTh CHU3Y — BBepX. OT 4aCTHYHOTO MJIH MOJTHOTO YIOBJIETBOPEHUS
NOTPeOHOCTEH HU3IIETO YPOBHS YEJIOBEK MEPEXOHT K YI0BIETBOPEHUIO MOTPEOHOCTEH 60JIee BBICOKOTO
ypoBHSL. J[0CTaTOYHOCTH YAOBIETBOPEHHS OTPEOHOCTEH KayKIOTr0 YPOBHSI YETIOBEK OIpEesieT cam, Hc-
X0/l U3 BBIOPAHHBIX LEJNEBbIX YCTAHOBOK. JKenaTreabHO MpH 3TOM MOJJACPKUBATh PABHOBECUE MEXKIY
yIOBJIETBOPEHHE MaTepUATbHBIX U JYXOBHBIX NOTPEOHOCTEM.
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‘harepHalbHBIN MHP
Haoicumeoie cnexmpui

JVXOBHBIN MHP
Bpoosicoennsie CREXIIPLE

Puc. 18. ITupamua npupoaomnonoOHbIx noTpedHOCTel Yenoseka (YpoBHU MOTPEOHOCTEH MaTepUalIbHBIX — KPACHBIH
LBET U TyXOBHBIX — 3€JICHBIH 1[BET):

1 — pusuonoruyeckue MOTPeOHOCTH: TOJIO, KAKIA U T.1.;

2 — moTpeOHOCTh B 0€30MaCHOCTH;

3 — MOTPeOHOCTh B MPHUHAUICKHOCTH U JIIOOBH;

4 — noTpeOHOCTD B yBAXKEHUH, TIPOSIBICHUH XapaKTepa,

5 — mo3HaBaTenbHBIE MOTPEOHOCTH;

6 — acTeTHYeCKHE MOTPEOHOCTH;

7 — mOTpeOHOCTh B CAMOAKTYAJIN3ALIHH.

Touka cOOpKH IIEIEBBIX YCTAHOBOK JTOJIKHA COOTBETCTBOBATH Hanbosee 3pPeKTHBHOMY IPUMEHE-
HUIO UMEIOIINXCS Y HEr0O pecypcoB. M3 mpuMeHSIomuXcs B HACTOsIIEe BpeMs ON0IHEPTeTHIECKUX MPaK-
TUK CJIEIYyeT, YTO MUPaMuIa MOTPEOHOCTEH aCCOUMUPYETCS C DHEPTUel, UPKYIUPYIOMIeH B YaKpax ye-
noBeka. KoHmeHTpamus Touku cOOPKH IeNEBBIX YCTAHOBOK Ha OJTHOW M3 MOTPEOHOCTEH, COOTBETCTBYET
KOHLICHTPALIMH YHEPIHH YaKp OTHOCUTEIBHO YaKpbl, COOTBETCTBYIOIEH BHIOPAHHOM 3a OCHOBHYIO IO-
TpeOHOCTH yenoBeka. CorlacOBaHHOCTh JYXOBHBIX M MaTepHaIbHBIX MOTPEOHOCTEH COOTBETCTBYIOIIETO
YPOBHSI MO>KHO TTOJIYYUTh HE TOJILKO C TIOMOIIBIO ICHXOJIOTMYECKUX TECTOB M IETEKTOPA JKU, HO U ITyTEM
perucTpanuy mpuodOpPOM CTETIEHb COTJIACOBAHHOCTH (ha3 MPSMOTO U 0OPAaTHOTO BUXPEW B pailoHe cOOT-
BETCTBYIOIIECH YaKPBbI.

CaMOOIICHKY BBIITOJHEHNS PABHOBECHS MEXK/Ty Ty XOBHBIMH M MAaTepHAIbHBIMHU IIOTPEOHOCTIAMU Ye-
JIOBEK JIOJIKEH ITPOBOJIUTH 10 TOMY, HACKOJIBKO MaTepHaIbHbIE TOTPEOHOCTH COOTBETCTBYIOIIETO YPOBHS
nepexoadrT B a3y X HAKOIJICHHUS, 3aCTaBIIsAsA ce0sl 00CITyKUBaTh, CHIXKAIOT yIOBIETBOPEHNUE COOTBET-
CTBYIOIIMX JTYXOBHBIX MOTpeOHOCTEW. /lyXOBHBIE MOTPEOHOCTH BHITEKAIOT M3 CAMOWACHTU(HKAINU B
ce0e COOTBETCTBUS BCEIICHCKUM 3aKOHAM, B TOM YHCIIE 3aKOHAM MOPAJIH U TPEOOBAHHSIM COBECTH. Takum
00pa3oM, KpUTEPHEM YAOBICTBOPEHHSI COOTBETCTBYIOMIMX MOTPEOHOCTEH SBISIETCS COONIIOACHUE NBYX
MIPUHIUIIOB!

- IPUHIUIA YCTOMYMBOCTH K (DMHAHCOBBIM IMOTOKaM: « YPOBEHb BHYTPEHHEH KyJIbTyphl UenoBeka onpe-
JIeNsieT KOJIMYECTBO JIEHET, KOTOPBIMH OH MOXET YIpaBIIsATh, HE pa3pyllas CBOCH HPaBCTBEHHOCTH
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(YyBenu4eHue JIeHer 1es1ecoo0pa3Ho 10 TeX MOop, MOKa OHM HE Hayalld paboTaTh caMH Ha ce0sl, MOTIIOTHB
BHYTPEHHIOIO CBOOOIY UX XO35UHA);

- IPUHIIMIIA YCTOMYHUBOCTH K MaTepHaJIbHBIM OJiaram: « Y poBeHb BHYTPEHHEN KyJIbTYpbI YeIOBEKa Orpe-
JIeNIeT MacIITadbl COMPUKACAIOUIETOCS C HUM YPOBHS Pa3BUTHS MaTepUaIbHOTO MHpPA, PU KOTOPOM OH
HE pa3pyllaeT CBOeH HPaBCTBEHHOCTW» (TIpeJiesl HacTyHaeT MpH nepexojie K (a3ze HaKOIMIeHUs OT (a3bl
TMOJIb30BAHNA).

KakoBa posb kauecTBa 3HeprouH(popmMannoHHOro o0MeHa B nNpogecCHOHAIbLHOM JesiTelb-
HOCTH 4esioBeka? B mporiecce cBoel IBUTATENBHON JEATEIHHOCTH UYEIOBEK HaOMpaeT (PU3NIECKYIO
¢dopmy. B mporiecce coBepiiieHCTBOBaHUS CBOEH AyXOBHOCTH OH IMTPUOOPETAET BO3MOKHOCTD ITOBBIIICHUS
KauecTBa COJIEPKaHUs MIPOLIECCOB, MPOTEKAIOIINX BO BPEMs BHIIIOJIHEHUS JBUTATEIbHON JESATEIbHOCTH.
Jlyumnii (yHKIMOHANBHBIN pe3ysbTaT MOIy4aeTcs NpU COIVIACOBAaHUM Ipoliecca MOOMIM3auuu Ouo-
SHEPreTHKH, 3()(HEKTUBHOCTH KOTOPOH HANPSAMYIO 3aBUCUT OT YPOBHS JYXOBHOCTH, C MOMEHTOM BBITIOJI-
HEHUS JBUTATEIILHON JIEATELHOCTH, Ka4eCTBO KOTOPOWM 3aBUCHUT OT HAaOpaHHOW (U3MUECKOW (OpPMEI.
Ecnu yenoBek BeneT NpaBUIIbHBIA 00pa3 *KU3HU U COBEPIIEHCTBYET CBOIO JIyXOBHOCTb, TO OH OOJajaer
6onee 3¢ exTuBHON MOOUIM3AIIMEN SHEPTHH OT BCEX BUXPEH, HE3a1eCTBOBAHHBIX B BHIIIOJHEHUH JIBU-
raTeNbHBIX JCHCTBHIA, HA BUXPAX, paboTaloMmMX Ha (GyHKIIMOHAIBHBIN Pe3yabTaT, (POPMUPYIOUIIX SMO-
IHAOHAIBHBIM HACTPOU, HAIIPABICHHBIM HA NCIIOJIHEHUE AJITOPUTMA ABUTATEIIBEHON AESTEIBHOCTH.

B MOMEHT BBINTOTHEHHUSI IBUTATEIBLHOTO JCHCTBHA OH 00J1alaeT BO3MOXHOCTHIO KOHILIEHTpAIUU
SHEPruM BUXpPEH, OTBEYAIOIIMX 3a MPOYME 3MOLMI, Ha CHEKTPE BHUXpPs, OTBETCTBEHHOI'O 3a HMOLUH,
HACTPanBaIOLIYI0 OPIaHK3M YeJI0BEKa Ha BHIIOJIHEHUE (PYHKIIMOHAIBHOI'O JBUTATEIbHOIO AeHCTBHS. D)-
(EKTUBHOCTh TAKOW KOHIIEHTPAIMH ONPEACISIETCS BEIMYUHONW YHEPTUH, KOTOPAas MEpEHANpaBIseTCs B
3aJIeHCTBOBAHHBII BUXPb, paboTaromuii Ha PYHKIIMOHAIBHBIN pe3ynbTaT, To ecTh Cusoit lyxa. Dddext
OT TaKOH KOHIIEHTPALUHN SHEPTUU 3HAYMTEIBHO MIPEBBIIIACT HHTEIPAIBHOE Pe3yJIbTaT XUMUYECKOr0 BO3-
JIeMCcTBUS Ha opraHu3M uenoseka. [Iponece sHepreTnueckoil MOOMIN3aIMK YEJI0BEKA BO3MOXKEH 33 CUET
CTOPOHHHUX TOJIEBBIX BO3CHCTBUM, TPOSBIISIONIUICS Yepe3 SMOLMOHAIBHBIN (OH, OITydaeMblil OT OKpY-
YKAIOMIEH CPEJIbl, HITH JTF0/IeH ¢ 0C000 COBEPIIIEHHOM SYHEPTUEH, 00JIaJal0ONINX JApOM BIMSHUS Ha KAYECTBO
SHEPrUM, UMPKYJIUPYIOLIEH B BUXPSIX OPraHU3Ma CIOPTCMEHA.

[lepcieKTUBHBIMU SBIIIOTCA TEXHOJOTMU CTOPOHHEH IOMOIIM YEJIOBEKY B OTPa0OTKE HABBIKOB
HY>KHOW MOOMJIM3aIMU CBOEH OMO’HEPTeTHKH U B MOJyUYE€HHH IPU 3TOM HaMBBICIIETO IS HETO (DyHKIIH-
OHANBHOTO pe3ynbraTa. OTpaboTKa ATUX TEXHOJOTHA JOJKHA MPOBOIAMTCS IMO3TAITHO C OMOPOW Ha J0-
CTOBEPHYIO HH(OPMALUIO, IT0JIy4aeMyI0 PaHEE U3BECTHBIMH CIIOCOOAMH.
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KOHIENIWA NPUPOJOITIOJOBHOT'O CUCTEMOTEXHHUYECKOI'O
OBPA30OBAHHMS POCCUMCKAX HHXKEHEPOB HOBOH ®OPMAIIAM

B.JA. ILlabikun

OI'BOY BO «MxeBckuit rocy1apcTBEHHbII YHUBEPCUTET» T. I>KEBCK,

KuoueBble ¢J10Ba: TEXHOJOTHYECKHI Kpu3uc Poccum, WHXeHep HOBOW (opmanmu, pedopMa pPOCCHHCKOTO
HMH)XEHEPHOI'0 00pa30BaHus

CoBpemennast Poccuss Bommia B COCTOSHUE TIyOOKOTO TEXHOJOTHYECKOTO KpH3HCA.
Cy1iecTByIOUIME TEXHOJIOTUN KU3HEOOECIEUEHUs JOCTUTIIA CBOETO MPENEIbHOI0 COCTOSHUSA. MbI
B3SUTH M3 HUX BCE, YTO OBLITO BO3MOKHO. Cero/iHsl MBI X TOJBKO yIIY4IIAeM, PACITUPSIEM, YTIIyOIsieMm,
COKpalllaeM >HEpronorpediieHue, pa3padaTbiBaeM «HOBBIE» aTOMHbBIE PEAaKTOpbl. Mbl «uiudyem
cTapble MEJHbIE KOTEJKH, NbITasICh CJAelaTh KX HOBBIMH» — MBI TomyeMcs Ha Mecre!!!
[IpuHnunuaneHas OCHOBA ATUX TEXHOJOTMM HE Na€T HaM JBM)KEHHUs Brepeld. HyKHbI HOBbIE
MIPUHIIMITEI B HAYKE, HY KHBI IPUPOJIONOI00HBIE TEXHOJIOTHH B MATEPUATLHOM MPOU3BOICTBE, HYKHA
MPUPOJOTIONOOHAsT dHEpreTuka. Poccum HykeH TexHojormdeckuii mpopsiB!!! Ho, wHxeHepsl,
KOTOPBIX MBI CETO/IHSI TOTOBUM B POCCUHCKUX TeXHUYeCKUX BY3ax, He B COCTOSIHUM COBEPIIUTH 3TOT
MIPOPBIB, IOTOMY YTO UX CO3HAHHUE 3aMOJIHEHO (OPMaJIbHBIMU «KOMIETCHIIUIMMY, @ HE TNIyOOKUMHU
WHXCHEPHBIMH 3HAHUSMU. CeroHs Mbl TOTOBUM MHXXEHEPOB — MOTPEOUTENICH, HO HE WHKCHEPOB —
co3uaaTeneit (TBOPIOB).

Jnisl TeXHOJIOTHYECKOro mpopbiBa Poccun HyKHBI MHKEHEPHI HOBOW (OpPMALIUU — C HOBBIM
MHPOBO33PEHHEM M HOBBIM HHXXEHEPHBIM MbIIIeHHEeM. Poccuiickomy oOIIecTBy HyXHa
BBICOKOOOpa30BaHHAasi BEICOKOKBATH(DUIIMPOBAHHAS] BRICOKOHPABCTBEHHAS HH)KEHEPHAs IPOCIIONKA,
MOTHMBHPOBAaHHAs W INMAaTPUOTHYECKU HANpPABJICHHAs Ha TEXHOJIOTMYEeCKUW mpopeiB Poccum. [lns
MOATOTOBKH WH)XCHEPOB HOBOW (hopManuy Hy)KHA MPUHIUIHAILHO HOBAasi CHCTEMa POCCHICKOTO
WH)XEHEPHOTO 00pa30BaHMS.

Hcxonss w3 pe3ysnbTaToB HAIIEro aHaiu3a WHXKEHEPHOW JEsATEIbHOCTH COBPEMEHHOIO
oO1ecTBa, U3 KOHIICTIINKI, pa3pad0TaHHOTO HaMHU, IPOEKTa MporpaMMupyemoro 3aBoga XXI| Beka,
M3 MHOTOJICTHETO OTbITa HAIUX KoJuler — mpodeccopoB Ttexuudeckux BY3oB Poccum, cuctema
POCCHICKOTO MHKEHEPHOTO0 0OpazoBaHus u Haykn XX| Beka IopkHA 0a3upoBaThCS HA TOM, YTO
TEXHOJIOTHYECKH TpOopbIiB Poccum moTpedyeT IHEpreTHUecKoro M300WIHS B CTPaHE, BBICIICH
MIPOU3BOJUTENBHOCTH TpyJa B NPOMBIIUIEHHOM HPOWU3BOJACTBE W MPUHLMIIOB CO3JaHUs
MIPUPOIONIOTOOHBIX TEXHOJIOTHIA U IPUPOIOTIOJOOHOM SHEPTETHUKH )KU3HEOOECTICUCHUSI.

s TexHonoruueckoro mpopeiBa Poccun HyKHa «apMmus» WH)XXEHEPOB HOBOM (opmaruu
(poccwiickasi WHXEHEpHash »dJUTa), JUIsl TOJITOTOBKM (BOCHUTAHHsI) KOTOpPOHW HeoOxomuma
MPUHIIMIIAATILHO HOBas CUCTEMa POCCHICKOrO MH)XEHEpHOTro oOpa3zoBaHus XXI| Beka, KOHICTITUS
KOTOpPOW JOJKHA CO3/1aBaThCsl Ha CIEAYIOUIEM NpPUHLMNHAIBHOM TnoyioxkeHuu: «lloaroroBka
HMHXEHEpOB HOBOW (popMaIii BO3MOKHA TOJIBKO MPU MapuTere PyHIaMEeHTaIbHOTO €CTECTBEHHO —
HAy4YHOTO OO0pa30BaHUA W TPAKTHUKO — OPHEHTHPOBAHHOTO MPOCKTHOTO OOYYCHHsSI C MOJHBIM
YKU3HEHHBIM LIUKIOM).

Jiist 3TOr0 HEe0OXOAMMO POCCUHCKOE TEXHMUECKOE MHKEHEPHOE 00pa3oBaHNe MpeoOpa3oBaTh
B (yHIaMEHTAIbHOE YHHBEPCUTETCKOE CHCTEMOTEXHHMYECKOe 00pa3oBaHUE, 4YTOOBI TOTOBHUTH
WHXEHepa He Y3KUM CIICIUATNCTOM, a YHUBEPCAJIOM, CIOCOOHBIM pelIaTh JIO0BIC 3a/1a4H, JeKaIIe
Ha CTBIKE €CTECTBEHHBIX, TEXHMYECKHX M COLMAIBHBIX HayK. JlJis 3TOro HeoOXoauMO cO31aTh
POCCUHCKYI0 00pa30BaTENbHYIO CETh M3 KJIACCUYECKUX YHHBEPCUTETOB, C MX (PYHIaMEHTAIbHBIM
€CTECTBEHHO-Hay4YHbIM 00pa3oBaHHeM, U TexHHuYeckux BY30B, ¢ UX MpakTUKO-OpUEHTHPOBAHHBIM
MPOEKTHBIM O00yueHueM. [t moAroTOBKM MHKEHEPOB HOBOM (popmarnu u3 TexHuueckux BY30B u
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KJIACCUYECKNX YHMBEPCUTETOB Poccum HEOOX0AUMO CO3/1aTh €AUHYIO CETh ¢ THOKOW AMHAMHYHOM
CTPYKTYpPO#, KOTOpass 00eCreuuT BBHICOKOE KaueCTBO MHXKEHEPHOTO OOpa30BaHUS W MH)KEHEPHOU
Hayku 1o Bceu Poccun.

HeBo3MoxxHO oOecrieunTh Bce TeXHMUYECKHEe BY3bl BBICOKOKIACCHBIMU CHELMATUCTAMU
(mpernonaBatessiMH), OMHAKOBBIM JIA0OPAaTOPHBIM 000PYI0BaHHEM, YI€OHO-IKCIIEPUMEHTATEHBIMU
0azamMu, MOUIHBIMH  HAyYHO-HUCCJIENOBAaTEIbCKUMH UM KOHCTPYKTOPCKO-TEXHOJIOTMYECKUMHU
KoJuiekTuBaMu. [lo3ToMy MOATOTOBKY MH)KEHEPOB HOBOW (hOopMaIlMM HEBO3MOXKHO OCYIIECTBIISTH
aBTOHOMHO — cujamu oaHoro texHuuyeckoro BVY3a. Bce poccuiickue texHumuyeckue BY3b1 u
KJIACCUYECKHE YHHUBEPCUTETHl JOJKHBI OBITh OOBEAWHEHB B E€IUHYIO CETh WH)XEHEPHOTO
00pa3oBaHMs M HAYKH, 00ECTICUYMBAIOIIYI0 BO3MOKHOCTh MEKBY30BCKOM MOATOTOBKH OaKaliaBpOB,
CO3JJaHUsl CETEBBIX MEKBY30BCKUX HWHKEHEPHBIX MAarucTEPCKUX MporpamMm, OpraHU3aALNU
MEXBY30BCKMX WH)KEHEPHBIX HAYYHBIX HCCIICIOBAHUN U Pa3pabOTOK.

Takast ceTb AacT KaXaoMy TexHu4eckoMy BY3y BO3MOXHOCTBH JOCTYIA K pecypcaM ApPYTHX,
6sm3kux no npoduiio BY3o0s.

Takast ceTh CrIaJuT pa3inuus MeXay CTOJUYHBIME U niepudepuitnbivu BY3amu u nogHuMer
Ka4eCcTBO MOATOTOBKH HHKEHEPOB 0 Bcell Poccuu Ha MPUHIMNIMAIBEHO HHOM YPOBEHBD.

Takass ceTb JacT BO3MOXXHOCTh OOBEAMHEHUS HAYYHO-HCCIEIOBATEIbCKUX KOJJIEKTUBOB
HecKoNbKuX BY30B 1515t mpoBeieHHsI CII0KHBIX, 00bEMHBIX U TPYIOEMKHX HCCIIECIOBAHUH.

Takas ceTh JacT BO3MOXHOCTh OOBEOUHEHHS] KOHCTPYKTOPCKO-TEXHOJOTHYECKUX
KOJIJICKTHBOB HECKOJBKHX BY30B 17151 COBMECTHOM pa3pabdOTKH TEXHUYECKHUX MPOEKTOB M pabovei
JIOKYMEHTAIMU CIIOKHBIX U3/1€JIUNA U CUCTEM.

B Takyro cerp 00s3aTe€abHO JODKHBI BOWTH BeAylUe (IO MPOMBIIUIEHHBIM OTPACIISIM)
MIPOM3BOJICTBEHHBIC TMPEANPUATHSA, HAa KOTOPBIX HEOOXOIMMO cO037aTh 0a30BbIE OTpacleBbIe
TEXHOJIOTHYECKHE Kadeaphl Uil COBMEIIEHUS TEXHOJIOTHIECKUX MPAKTUK C 00yYEHHEM CTYICHTOB
HOBEHIIUM TEXHOJOTHSIM; Ha TaKUX MPEANPHUATHIX HEOOXOIUMO CO3[aTh OTpaciieBble HAYYHO —
WCCIIeIOBAaTENIbCKUE JTa00paTOpHH, KaK LEHTPHI KOJUIEKTUBHOTO MOJB30BAHMSA, JUISI COBMECTHBIX
Hay4HbIX UCCJIEIOBAHUM C yYaCTHEM CTYJEHTOB.

TonbKO Takoil MOAXO AACT MOJIOKUTENIbHBIE PEe3yJIbTaThl O Bcel Poccum.

Hmenno cetb Texuuuecknx BY3oB, pedpopmupoBaHHas 1o MOATOTOBKY WHXEHEPOB HOBOM
(dbopmarnmu, JOKHA CTaTh CETHIO PETHOHAIBHBIX IIEHTPOB 00ECIICYEHNUS TEXHOJIOTHUECKOTO TIPOPHIBA
Poccum, kak ¢ TOUKH 3peHUs MOATOTOBKH KaJIpOB, TaK U C TOUKH 3PEHUS UCCIIEIOBaHUHI U pa3paboToK
MIPOPBIBHBIX TEXHOIOTHH.

[TpopbIBHBIE TPUPOJONIOAOOHBIE TEXHOJOTHMH W TMPHUPOAONON0OHAs SHEpPreTuka — 3TO B
MPUHLIMIIE Hay4yHbIE HANpPaBICHUS] YHUBEPCUTETCKOM MOJIOJIEKHU: MAaruCTPaHTOB, ACHHPAHTOB,
MOJIOJIBIX YYEHBIX, MOJIOJIBIX MHXKEHEPOB MPEANPUATHI, KOTOPBIX MPABUTENLCTBO Poccuu TOIKHO
yBaXkaTb, LIEHUTH, ONIEKATh, MOOLIPITh U IOCTOSIHHO MOAHUMATD IIPECTHK UHKEHEPA B POCCUICKOM
oomecTBe XX| Beka.

B ocHOBe moCTpoeHHUS POCCHIMCKON CeTH HHKEHEPHOTO OOpa30BaHUS JOJDKHBI JICKATh
CJIEIYIOIINE KOHILIENTYaJIbHbIE MOJ0KECHHUS.

1. Pedopma crcTeMbl pocCHICKOTO HHKEHEepHOTo 0Opa3zoBanus u Hayku XX| Beka HeoOXoauma Jist
HMHXEHEpHOro o0ecreueHusl Ka4eCTBEHHOI0 MPEeBOCXoAcTBa Poccun Ha MUPOBOM apeHe W JOJIKHA
OBITH HAampaBJIeHA HA

TeXHOJIoTHUeCcKui mpopbiB Poccum B Hawane XX| Beka, MO3TOMY POCCHHCKOE HHKEHEPHOE
obpa3zoBanue XXI| Beka 10MKHO OBITH OPUEHTHPOBAHO HE HA KOJMUYECTBO BBIITYCKAEMbIX HMHKEHEPOB
(kak B HacTOsIIIEE BpeMsl), a HAa UX BBICOKOE KaueCTBO.

2. CoBpeMeHHasi cUCTEMa POCCUIICKOT0 00pa30BaHUs CKOMMPOBAJIA JIEMEHTHI 3alaHOW CUCTEMBI
o0Opa3oBaHMs, HCIONb3YeT 3amajHble 00pa3oBaTelIbHbIE CTAHAAPTHI M TEXHOJOTUH, 3aMaJHYIO
CHCTEMY KOMITETeHIINH, 00paIaeTcs 3a KOHCYIbTAUAMU K 3aMa fHbIM cennanuctam. Ho, 3anaineie
CTpaHbl HUKOT/Ia He nepenanyT Poccuu oO6pazoBaTeNbHBIX TEXHOJIOTHM, KOTOPbIE OHU HUCIIOJIb3YIOT
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camu. B 2004 roxy I'enpu Kuccunmkep chopmynupoBan koumenimio: «CymecTBOBaHHE HAYKH B
rocynapcTax HenpyxectBeHHbIX CIIA paccmaTpuBaeTcs kak ctparernyeckas yrpoza CLIA» ... B
COOTBETCTBUM C 3TOH KOHIIENIMEH 3amagHble CTpaHbl NEPENaloT HaMm (caMol HeApy>KEeCTBEHHOU
CHIA ctpane — Poccun) oOonBaHMBamoImue o00pa3oBaTeNbHbIE CTaHAAPTHI, pa3pylIarOIINe
o0Opa3oBaTeIbHbIE TEXHOJOTUH, UCKAKEHHbIE HHCTPYKLUH, JTOKHYI0O HHPOPMAIUIO, OLIEHKY 3HAHUN
HIKOJILHUKOB TocpeacTBoM EI'D. Bee 310 gemaercs ¢ 1eipio MOApbIBA CUCTEMBbI 0Opa3oBaHUS B
Poccum, 11g ocnabineHust MHTEUIEKTyalbHOIO oTeHMana Poccun, s mpeBpailieHus pocCUiiCKoro
oOmiecTBa B OOIIECTBO OIPaHUYCHHBIX MEJIKHX TOPTOBIEB, a camMoil Poccuu B ChIpbeBOM MPUAATOK
(yrneBogopoaHyo TpyOy) MHpPOBOM SKOHOMHUKM U B IJIOOQJIBHOTO MOTPEOUTENs NPOAYKLMU
3anaJHbIX TPAHCHAILIMOHAJIBHBIX KOPIIOPALIHi.

Cucrema pOCCHMHCKOTO HWHXKEHEPHOTO oOpazoBaHusi W Hayku XX| Beka (kak U BCs cHCTeMa
poccuiickoro o0pa3oBaHusl) JOMKHA CTOSATh Ha PUHIIUITAATIHHON TTO3HUIIMH, COTJIACHO C KOTOPOH BCE
«KOHCYNbTALlMW»  3alaJHbIX CIELHAJIUCTOB, BCE «OOpa3oBaTENbHBIE»  KOHLEINLUHU, BCE
«pa3paboTKuy», Bce 00pa3oBaTeIbHbIC «MHHOBAIMOHHBIE) TEXHOJOTHH, BCE «yUCOHHKN», KOTOPHIE
nepenatoT B Poccuio 3anasHble CTpaHbl HE HalpaBieHbl HAa pa3BuTue Poccum — OHU HampaBliEHBI
TOJIBKO Ha pa3pyuieHue Poccum u Jerpajnanuio pyccKoro Hapojaa, Kak €IMHCTBEHHOI'O HapoJa,
KOTOPBI MPOTUBOCTOUT YCTAHOBJIEHHUIO aMEPUKAHCKOTO MUPOBOTO MOPsIIKA.

3. B coBpeMEHHYI0 POCCHUHCKYIO CHUCTEMY HH)KEHEPHOTOo OOpa3oBaHMsI W HAYKH C IOMOIIBIO
aMEpUKaHCKUX «KOHCYJbTAaHTOB» BHEJIPEHbI PHIHOYHBIE METO/bl OpraHM3allMi M YIpaBJICHUS
HayKo M 00pa3oBaHWEM, YTO TOPOIMIO «BOTYBHM 3aKOHBD» B3aWMOOTHOIIEHHUH U KOPPYMIIHIO
BHYTPU CHUCTEMBI, €€ JEerpaJalMio U CHI)KEHHE KauecTBa MHKEHEPHOro OOpa30BaHMsI, Hay4HbIX
uccienoBaHuii u pazpadbotok B Poccum.

Cucrema pocCHIICKOTO MHXKEHEPHOTO oOpa3oBaHus M Hayku XXI Beka J0ODKHA B3SITh 32 OCHOBY
BbICOKOA((hEeKTUBHBIE METO/IbI OPTaHU3AIMHN U YIpaBIeHUSI 00pa3oBaHUEM U HAyKOH, CO3JaHHBIC B
CCCP B 1950 — 1970-x rogax, KOTOpbIE B KpaT4aiiiie Cpoku (B TeueHne 15 net) odecneuniy Haen
CTpaHe Hay4yHO — TeXHU4YecKuil npopsiB U npespanieHne CCCP B MUpPOBYIO HAyUYHO — TEXHUYECKYIO
Nmnepuro.
4. B Hactosimiee Bpemst Ha Poccuio uaeT «Bamy MHGOpPMAIUHU: «HAYYHBIE» CTATbU, «YYEOHUKN»,
nH(popmManys Ha caiitax u Ha popymax B MHTepHETE O TOM, YTO JBAALATh MEPBBIA BEK — 3TO BEK
U(POBBIX TEXHOIOTHH U HHPOPMAIIMOHHBIX TEXHOJIOTUN; UTO TSXKENasi IPOMBIIIJIEHHOCTh OTXOAUT
Ha 3aJIHUH TUIaH; YTO SKOHOMHYECKOW OCHOBO Pa3BUTHIX CTpaH OyeT MPOU3BOJCTBO MH(OpMAITIH;
YTO CTpaHy, KOTOpasi BOBPEMS HE IEPEOPUEHTUPYETCS B 3TOM CUTYyalUH, KJET Kpax.

PykoBoauTe/JIM POCCHICKOIO TIOCYyJapcTBAa M PYKOBOJMTEJH POCCHHCKON CHCTEMBI
HH/KEHEPHOI0 00pa3oBaHUsI M HayYKHM JOJUKHBI 3HATh, YTO 3TO MNPOMBINLJIEHHO -—
uneosorudyeckas auBepcusi CIHIA nporuB Poccum. 310 BOpoc B HMH(MOPMAIMOHHOE
NpocTpaHcTBO PoccuM J10KHOT0 CTPATErMYeCKOro HampabJieHHsA. JTO LeJeHANPaBJICHHAsA
Ae3uHGpopManus 1 1e30pHEHTAIUS POCCHIICKUX NMPOd)ecCOPOB M CTYICHTOB, OyIYIIHMX YUYEeHBIX
U MHKEHEpPOB. JTO NMPOrpaMMHUPOBAHUE CTPATErMYeCKOro Tynuka W mpourpsima Poccum B
HAY4YHO — TEXHHYECKOM JIHePCTBe HA MHPOBOIi apeHe.
3aKa3uMKaMy TaKUX «CTPATErHil», «KOHIICTIIHI 1 «y4eOHUKOBY s TexHudeckux BY30B Poccun
SIBJISIOTCS 3aIlaJIHbIe TpaHCHAIMOHAIbHBIE KOpIopanuu. PyKoBOIUTENN 3TUX KOPHOpalui 3HAIOT,
YTO TsDKEJasi MPOMBILIUIEHHOCTh — 3TO SKOHOMHUEcKast 6a3a 10001 cTpaHbl, 3TO «CTAaHOBOM XpedeT»
ar000i 3koHOMUKM Mupa. Yem OH MolHee, TeM MommHee u JIPQPEeKTHBHEE JKOHOMHUKA. A
KOMITBIOTEPHI, ITU(DPOBBIC U HHPOPMAITMOHHBIE TEXHOJIOTHH — 3TO HAACTPOHKA («HAPOCTHI») HA 3TOM
«cTaHOBOM XpeOrey». Uem Oouibllie TaKMX «HApOCTOB», TeM KOMGOpPTHEE SKOHOMHUKE CTPAHBI,
HMMEIOIICH MOIITHBIN «CTAHOBOW XpeOeT» — TSKEITYIO MPOMBIIIIICHHOCTb.

Baxneiimas 3aaya 3anaiHbIX TPAHCHAIIMOHAJIBHBIX KOPHOpPALUN — HE IOMYCTUTh BOCCTAHOBJICHUS
pa3pyIIeHHOW POCCUICKOMN TSKEIOW MPOMBIIUICHHOCTH — «CTAaHOBOTO XpedTa» Poccum.
Baxwneiimas 3agada pOCCHICKON CHUCTEMbl MH)XEHEPHOro oOpa3oBaHMs M Haykum XX| Beka —
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BOCCTAHOBJICHHE M IPUOPUTETHOE PAa3BUTHE TSHKEIOM MPOMBINUIEHHOCTH Poccuu 3a cueT co3ganus
MIPOPBIBHBIX MPUPOAONOTOOHBIX TEXHOJIOTHI U MPHPOJIONIOT00HON YHEPTETUKH, KOTOPHIE BBIBEIYT
TSDKEITYI0 TPOMBIIIIEHHOCTh Poccry Ha MPUHIIMITHAIBHO HHON YPOBEHb.

5. B mocnenHee BpeMsi HHTEHCUBHO OCYIIECTBIISIFOTCS BOPOCHI B MH(OPMALIMOHHOE MPOCTPAHCTBO
Poccun, auckpenuTHpyIONIe HAaydyHOE HaIpaBlIEHWE KCIONIb30BaHUs SHEpreTuku [Ipuposs
(pa3paboTku mpHUpOI0NOJ00HBIX UCTOYHUKOB SHEPTUU U TEXHOJIOTHi). B nepByto ouepenp nbercs
«rps3b» Ha Hukoma Tecny, mpeacTaBisii €ro «CyMaclIEAIIMM 3BE30YETOM», HEaJAeKBATHBIM
94eJI0BEKOM, (POKYCHHKOM, KOTOPBIH ITOKa3bIBaJl MacITa0HbIE (eiiepBepKr, HO MPAKTHUECKH HUYETO
He caenaBmuM (4 310 o Bennkom Tecrne, co3gaBiieM 3MeKTPOTEXHHUKY, HA KOTOPOH yxke Oojee cTa
jeT pabortaet u kuBeT Bech Mup!!!). Poccuiickux ydeHbIx, mocienoBaresneit Tecinbl, 3anmucand B
«rxeydensle». Ha dopymax B UHTepHeTe wuaeT oOWUIbHOE TOJUBAHUE «IIOMOSMHU» ATOTO
HaIpaBJIEHUSI U YUYEHBIX, KOTOpPbIE 3aHUMAIOTCs UccieqoBaHueM 3HepreTuku [lpupoasl. Eciu Bel
MOMHTEPECYETECh, OTKYAA MPHUXOAAT cooOIieHuss Ha Qopymbl B VHTepHeTe, TO ¢ YyIUBJICHHEM
oOHapy>KuTe, 4TO U3-3a pyOexka, HO MOJl PyCCKIMU UMEHaAMHU.

3anagHbie TPaHCHAIMOHABHBIE KOPIIOPAIMK AeNaloT BCE, YTOObI JUCKPEAUTUPOBATH ATO HAyYHOE
HampasJieHue B 3HepreTuke Poccun. VIM Henb3st 1omycKaTh pa3BUTHUS albTEPHATUBHOW 3HEPTETUKU
B Poccun, UM Henmbp3s JOMyCKaTh, YTOOBI POCCHUHCKHE WHXKEHEPHI CO3/aBalld MPOPLIBHBIC
SHEPreTUUECKUE TEXHOJIOTUHU. DTUM JOJIKHBI 3aHUMaThes Tonbko CIIA, motoMy uto Tonbko B CIITA
JIOJKHBI KOHIIEHTPUPOBATHCS BCE JIyUIlKe pa3padOTKH U BCe Jydllne pa3padOTIMKU (CO3UIATEIN)
co Bcero Mupa.

Cucrema poOCCHIICKOTO HMHXKEHEPHOTO oOpa3oBaHus U Hayku XX| Beka MODKHA OMUpaThes Ha
MPUHLMIIHAIBHYIO MO3UIUIO, COIJIACHO C KOTOPOH ypOBEeHb 00pa3oBaHMs, ITyOMHA MHXKEHEPHBIX
3HaHUN ¥ KBanupUKaIms poccuiickoro urxeHepa XX| Beka qomxHbI 00ecrieunBaTh BO3SMOKHOCTD
CO3JIaHMsI TPUHIUIHAIGHO HOBOW TNPHUPONOIOAOOHON HSHEPTeTUKM W TPUHIMITHAIGHO HOBBIX
MPUPOAONIOIOOHBIX TEXHOIOTHI MPOMBIIIJIEHHOTO MTPOU3BO/ICTBA.

6. B paGore [1] aBTOpBI TOBOPAT O OyIyIIeM YeEIOBEYECTBE 3eMJIHM, Kak 00 JHEPreTHUYECKOM
yenoBedyecTBe. OHU OJTHO3HAYHO CBS3BIBAIOT YPOBEHb PA3BUTHS YEIOBEUYECTBA C YPOBHEM PA3BUTHUSA
SHEPreTUKH, JIS)KAe B OCHOBE €ro XH3HenesATeNbHOCTH. W 310 nmedcTBUTENbHO Tak. OO 3TOM
roBopunu 1 Mapkc u Jlenus. basupysce Ha Tesuce Mapkca o kanutaau3Me, Kak dmoxe napa, Jlenun
CUMTAJ, YTO COLMAIN3M — ITO 310X AEeKTpudecTBa. Mbl ceiiuac roBOpUM 00 3MOXE UCIIOJIb30BAHUS
sHepruu [Ipuponabl — BUXpeBoil SHEPrHUH OKOJIO03EMHOTO MPOCTPAHCTBA, OTKPHITON Oonee 130 mer
Ha3zan Hukona Tecnoit m Bukropom Illaybeprepom. Tecna u IllaybGeprep mpoaeMOHCTpUPOBAIH
BCeMy Mupy BO3MOXHOCTh HCIIOJIb30BaHUS OSTOW SHEPrUHU, €€ KOJOCCATbHYI MOIIb H €€
HercyeprnaemMocTh [2 — 4].

Poccuiickoe nHxeHepHoe oOpa3oBaHue U Hayka XX| Beka OIKHBI CAENATh 3TO IHEPreTHUECKOE
HampaBJICHUE MAaruCTpajIbHBIM B HaIIel CTpaHe, KOTopoe oOecrneyuT Poccum TeXHOIOrM4yecKHid
MIPOPBIB, IUIAHETAPHOE TEXHOJIOTMYECKOE JTUACPCTBO U MPOLBETAHUE.

7. CoBerckoe o0miecTBo — o0mecTBO co3upareneit, mocie paszanra CCCP, ¢ momormisio
aMEPUKAHCKUX «KOHCYJIBTAHTOBY MPEBPATUIN B COBPEMEHHOE POCCHIICKOe 00IIecTBO — OOLIECTBO
norpeduteneil. [lorpedurenbckoe CO3HaHUME POCCHUICKOrO OOIIECTBA MPHUBEIO K pPa3pyLICHUIO
OTEYECTBEHHOI'O IPOMBIIIIEHHOTO POU3BO/ICTBA U HayKU. B COBpeMEHHOM pOCCHIICKOM IIKOJIBHOM
U BBICIIEM 00pa30BaHMU BCE HANpaBJIEHO Ha BOCXBAJIEHHE BCero 3amagHoro. COBpEeMEHHOIo
POCCHUICKOTO MH)KEHEpa OPUEHTUPYIOT HE Ha CO3MJaHuE («3alluBash» B €r0 CO3HAHUE CTEPEOTHUI —
3apyOeXHbIe U3JeNUs BCET/Ia JIy4dIlle POCCUICKHX), a Ha OTPEOJICHUE: MOKYIKY, 00CTY)KUBAaHUE U
COTIPOBOXKICHHE 3apyO0eKHOM MPOMYKIIMH, U3l U cucTeM B Poccun. D10 BeeT K BHIMUPAHHUIO
co3uaaTesnei (TBOPIOB) U K «pa3sMHOXKEHUIO» MoTpedbureneld B Poccun. D10 npuBeno K Aerpajanuu
HayKd 1 MH)KEHEPHOTO TBOPYECTBA B POCCUHCKOM OOIIECTBE.

Pedopma poccuiickoro nHxeHepHoro oopazoBanus 1 Hayku X X| Beka

HeoOxonuMma 11l GOPMHUPOBAHUSI MATPUOTUYECKOTO CO3UIATENBHOTO CO3HAHUS B POCCHICKOM
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o0IIecTBe, HAMpPaBICHHOTO Ha pa3BUTHE HMHXCHEPHOTO TBOPUYECTBA, Ha (HOPMHUpPOBAHHE B
pOccHUiiCKOM OOIIECTBE MPOCIOWKH WHKEHEPOB — CO3MJATENed — TBOPLIOB KAaY€CTBEHHO HOBOI
Poccnn. be3 3T0#1 co3MmaTrenbHON MATPUOTUYECKONM HMHIKEHEPHOM IPOCIOWKH TEXHOJIOIMYECKUHN
npopbIB Poccuu HE BO3ZMOXKEH.

8. CoBpemMeHHasl cHUCTEMa POCCUNCKOIO MHKEHEPHOro O0pa30BaHMs HaIlpaBlI€HAa HE Ha BBICIINE
3HAaHHA, & HA KOMIIETeHIUH (MH(GOPMUPOBAHHOCTH) B KOHKPETHBIX NUCUHUIUIMHAX, B KOHKPETHBIX
TEXHUYECKUX U TEXHOJIOTMUYECKUX HalpaBICHUSIX.

ITO TYNMKOBOE HANIPABJICHHE B HHKEHEPHOM 00pa30BaHUM, IOTOMY YTO B COBPEMEHHOM MUpPE

nH(popMalys B paMKax IpeIyCMOTPEHHBIX KOMIIETEHIIUN ycTapeBaeT yepe3 3-5 JeT U moayvaercs,
YTO UH)KEHEP MOTPATUII MSATh JIET Ha U3YYCHHE YCTAPEBIINX: TEXHUKH, TEXHOJIOTHI U HH(OPMALINH.
B poccwuiickoii cucreme nHx)eHepHOTo oOpa3oanmst X X| Beka HEOOXOIUMO UCKITFOYUTh KOMITCTEH-
1[MH1, HATIPaBJIEHHBIC HA TIOJrOTOBKY MH)KEHEpa-MoTpeOuTens, a 1aBaTh (pyHIaMEeHTaIbHbIC 3HAHMUS,
HanpaBJICHHBIC HAa MOJArOTOBKY MHXEHEpa-Cco3HIaTelNs (TBOpIAa), CHCTEMOTEXHUKA — 00J1a1al0Iero
(yHIaMEHTaNbHBIMU 3HAHUSIMHU B HECKOJBKUX CMEXHBIX O0JIACTAX HAYKU M TEXHUKH, CTIOCOOHOTO
KOMOMHHMPOBATh ATH 3HAHUS U HCIIOJIb30BAaTh UX I CO3JAaHUSl MPUHLMIIHAIBLHO HOBBIX W3JEHi,
TEXHOJIOTHI U CUCTEM Ha CTBIKE €CTECTBEHHBIX, TEXHUUECKUX U COLMATIbHBIX HAYK.
9. CoBpeMeHHas poccuiickas CUCTEMa MHKEHEPHOTO 00pa30BaHus HalpaBiieHa Ha (POPMHUPOBAHUE
CTaHJAApPTHOIO HH)XEHEPHOTO MBIIUICHUS, 3aloJdHAs CO3HAHME WH)XXEHEpa TPaJulMOHHBIMHU
CTepeoTHUIIaMu. BenencTBue 4ero nHXeHep BOCIIPUHUMAET PEaIbHOCTh HE TAKOM, KAKOW OHA €CTh, a
TaKOW, KAaKOM WH)XEHEepa Hay4Wid €€ BOCIPUHUMATh B COOTBETCTBUU C TpPAJAULMOHHBIMU
o0Opa3oBaTeNbHBIMU CTaHAapTaMH (KOMIIETEHUUAMH). Takasi cucreMa HHKEHEPHOT0 00pa30BaHus He
1no3BoauT Poccun OCyHIECTBUTHh Kauy€CTBEHHBIM TEXHOJIOTMYECKUNW CKAYOK — TEXHOJIOTMYECKUH
npopsiB Poccun.
JInst noCcTHXKEeHMsI KaueCTBEHHOT 0 MPEBOCX0/IcTBA Poccun Ha MUPOBOIL apeHe CcucTemMa poCCUIMCKOTO
HMHXEeHepHOro oOpa3oBaHust M Hayku X X| Beka JoKHA ObITh NPUHIMINAIBHO HHOW — HAaIIPaBJIEHHOM
Ha TOATOTOBKY HHXEHEpa, KaK KI04YeBOW (GUTypbl B poccHiickoM ofIiectBe, (GopMHpyromiei
KAueCTBEHHO HOBYIO OKpPYXalOUIyl0 JEHCTBUTEIBHOCTh Ha OCHOBE IPHUPOJIONOJ00HOTO
(CHCTEeMHOT0)  WH)XCHEPHOTO  MBIIUICHHS,  HANpaBIEHHOM  HA  CO3JaHME  MOIIHOM
BBICOKOHPABCTBEHHOW  BBICOKOOOpPA30BAaHHONH W  BBICOKOKBAIM(DHIIMPOBAHHONH  WHIKCHEPHOM
MPOCTOUKH (MH)XEHEPHOU DIIUTHI) B POCCUICKOM OOIIECTBE, MOTUBUPOBAHHON U MATPUOTHUECKU
OPUEHTUPOBAHHOM Ha COBEPILIECHUE TEXHOJIOrHueckoro npopsiBa Poccun B Hauane XX Beka.

10. Cuctema pOCCHICKOTO WHXXEHEPHOTO 00pa3oBaHus M Hayku XX| Beka 0JDKHA OBITh
OpHEHTHpPOBaHa Ha (HOPMUPOBAHKE HOBOI'O MUPOBO33PEHUS HH)KEHEPA, B KOTOPOM OH HE pe3yJbTar
9BOJIIOLIMU 00€3bSHBI, C MOTPEOUTENHCKUM CO3HAHMEM M OTHolIeHueM K [lpupoje, a cyiecTso,
co3nanHoe Bcenennoil, u Bce 3akoHbl BceneHHON CKOHUEHTPUPOBAHBI B HEM (B YEJIOBEKE).
CrnenoBarenbHO, ITO3HAHHE 3aKOHOB BcelleHHOM M MCIIONB30BaHHE WX B CBOEH CO3HMAATEILHOM
JesATEbHOCTH JI0JKHO CTaTh OCHOBOM TBOpUECTBA poccuiickoro nHxxeHepa B XXI| Beke.

11. CucreMa poccUiicKOTro HHKEHEPHOTO 00pa3oBaHus M Hayku X X | Beka 10mKHa OBITh HaITpaBjcHa
Ha nepedopMHpOBaHUE TPyOO MaTEPUATUCTHUECKOro 00pa3a MBIIUICHUS HHXKEHEpa, B KOTOPOM
YEJIOBEK «BBICIIEE CYIIECTBO BO BceneHHOI», B MPUPOIHBIMN — E€CTECTBEHHOHAYYHBIH 00pa3
MBILIJIEHUSI, B KOTOPOM 4elloBeK He «uapb» IIpuponsl, a Equnnna [Ipupoasl, koTopas »KUBET 1O
3akonam [Ipupoasl, KoTopas ucnosib3dyet 3akoHbl [Ipupo bl B COIMAIBLHOM YCTPOMCTBE OOIIECTBA, B
CO3JIaHUH MPUPOAONOJOOHBIX TEXHOJIOTHH KHU3HEOOECIIeUeHUs], B CO3/ITaHMH YHEPTETHUECKON Oa3bl
oO1ecTBa, OCHOBAaHHOM Ha €CTECTBEHHOU dHepreTrke Hamiel [naneTsr.

12. CucreMa pocCUIICKOTO HHKEHEPHOTO 00pa3oBanms U Hayku XX| Beka nomxkHa chopMupoBaTh y
nHXeHepa ¢uinocoduio, KOTopas HamlpaplieHa HE Ha rocrnoicTBO denoBeka Hax Ilpuponoii, a Ha
obecrieueHue cornacust yenoBeka ¢ [Ipupomoit; ¢unocoduto, kotopass I0DKHA CHOPMHUPOBATE Y
nmwkenepa XX| Beka koHnenuoo yenoBeka — Equauier [Ipupoapl, Bcs TBOpUecKas IeATeIbHOCTh
KOTOPOH HaIpaBJieHa Ha MpeJ0TBpaIleHHE IKOJIOTrHUecKoi katacTpodsl Ha [Inanere u obecrieueHue
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COBMECTHOTO TporBeTanus [Ipupo/isl 1 yenoBeka Ha pOCCHICKON 3eMIIe.

13. CucreMa pocCUICKOro HHKEHEPHOTO 00pa3oBaHus U Hayku XX| Beka oimkHa 0a3UpoBaThCs Ha
KOHIIETIIMH, COTJIIACHO C KOTOPOH 4YesloBeK (MH)KEHEP) MOXKET OBJIa/IeTh 3HaHueM 3akoHOB [Ipupoisl
JMIIb TOTAA, KOrAa oHO (3HaHME) CTAaHET YacThiO €ro BHYTPEHHEH CyTH, T.€. KOTJa YeJIOBEK CBOMMHU
BUOpausaMu OyJIeT COOTBETCTBOBATH 3TOMY 3HaHUI0. [loaTOMY mporiecc moaAroToBku uHxkeHepa XXI
BEKa HE0OX0MMO TPeoOpa3oBaTh U3 TPAJAUIIMOHHOTO OOYUEHHs B MPOIECC BOCIUTAHUS WH)KEHEpa,
KaK BBICOKOHPABCTBEHHOT'O BLICOKOOOPA30BaHHOTO M BHICOKOKBATU(UIIMPOBAHHOTO Mpodeccrnonana,
HaIIPaBJICHHOTO B CBOEW TBOPYECKOW NEATEILHOCTH Ha MOCTHXKEHHE Myapoctu [lpupoast u eé
WCIIONB30BaHNE B CBOEH MpodeccHoHambHOU aesTenbHOCTU. [ 3TOro HeoOXOJMMO CMECTHTh
npoiiecc 0a30BOro oOpa3oBaHMsI WHKEHepa B ceTH TexHuueckux BY3oB Poccum ot oOyuenus k
BOCIIUTAHUIO, OT KOMIIETEHIMI K 3HAHHUSM M LEHHOCTSM, OT (OPMAIbHBIX TEXHOKPATHUYECKUX
pElIeHU K STHYECKOH COCTaBISAIOIIEH AESITEIbHOCTH HHXKEHEPa, OT Y3KOCHEIMaIU3UPOBAHHBIX
CBEICHU B KOHKPETHBIX JAUCIUIUIMHAX K LIEJIOCTHOW Hay4HOU KapTuHe Mupa.

14. Cuctema poccuiCKOTo HHKEHEPHOTO 00pa3oBaHus 1 Hayku X X| Beka TopKHA OBITH HAalpaBJIeHa
Ha (hopMHpOBaHKE Y HHKEHEpa HOBOW (popMariy MPUHIIUIHAIBEHON MO3UIIMU, COTIACHO C KOTOPOM
B )KU3HU YEJIOBEKA

(uenoBeuecTBa) pa3yMHO Bce, 4TO cornacyercs ¢ [Ipuponoii, uro coorBeTcTByeT ee 3akoHam. Bcee,
4yTO HE cooTBeTCcTBYET IIpupose, Bce, uto npotuBopeunt 3akoHam [Ipupoas! — Hepa3yMHoO.

15. CucreMa poccHiickoro HH>KeHEpHOTo 00pa3oBanus U Hayku X X| Beka 1okHa ObITH HAIlpaBJIeHA
Ha BceoOmiee Onomornueckoe o0pa3oBaHNe WHXEHEPOB HOBOW (pOopManuu U (OPMHUPOBAHUE Yy HUX
3HAHUW TIO OpraHW3alMl U YCTPOWCTBY OHMOCHCTEM W OPraHu3MOB OT (YHKIHMOHAIBHOTO [0
KJIETOYHOTO YPOBHS ISl TOTO, YTOOBI MHXKEHEP OBUT B COCTOSIHUM MOJICIIUPOBATH OMOCUCTEMBI H
OpraHM3Mbl M HCIOIB30BaTh WX MPUHIMIHAIBGHYI0 OCHOBY M HMX D3JEMEHTHl B pa3paboTkax
MPUHIMITHATFHO HOBBIX W3JCINMN, TPUPOJONOAOOHBIX HHXKEHEPHBIX CHUCTeM (cerTed) w
MPUPOAOTIOTOOHBIX TEXHOIOTHIA.

16. Cucrema pocCHIICKOTO MH)XEHEPHOTo o0pa3oBaHus M Hayku XXI| Beka JoKHA HCXOAUTH W3
WMCTUHHOT'O TOHUMaHUs (yHIAaMEHTAILHOTO 3aKOHA €CTECTBO3HAHUS — 3aKOHA COXPAHEHHS SHEPTUU:
«JHeprusi He BO3HUKAET U3 HUYEro M He HcYe3aeT Oecclie/JHO, OHA TOJBKO NepexXoauT U3 0HOMH
¢opmbl B Apyryro». Takum oOpa3om, pyHIaMEHTAIbHBIN 3aKOH YKa3bIBae€T Ha TO, YTO SHEPTHUS BO
BcenenHoii Oblia M3HAaYalIbHO, €CTh M Bcerjaa OyaeT, uto BceneHHas — 3To sHeprus B €€ pas3HbIX
(dbopMax W TMPOSIBICHUAX, B €€ MpeoOpa3oBaHUM B MATEPUIO, B PA3IUYHBIX B3aHMMOJCHCTBHIX
MaTepuaIbHBIX 00BEKTOB M B X CTPOTO COTJIACOBAaHHOM MPOCTPAHCTBEHHOM JIBUKCHUHU.

[ToaTomMy mpH cO3JaHUM TEXHOJOTHH >KHM3HEeoOecreueHus WHKeHepHoe MblnuieHne XXI| Beka
JIOJDKHO 0a3MpoBaThbCsl HAa MPHUPOIONONTO0OHBIX TEXHOJIOTHSX NMpeoOpa3oBaHUs M MaTepUATU3AIIH
BUXpEBOW 3HEprun BeeneHHou.

17. Cucrema poCCHUHCKOTO MHXXEHEPHOTO 00pa3oBaHus U Hayku XXI| Beka MOIKHA omupaThesl Ha
MPUHIMITHAIIBHYIO TO3UIMI0, COTJIACHO C KOTOPOM BC€ BO BcCeneHHON MOCTPOEHO HAa MPUHIIUIE
MUHUMU3AIUN PAcX0/ia SHEPTUU — MHHUMH3AINH MMOTPEOHOCTEH. DTOT K€ MPUHIIMIT MUHUMU3AINH
pacxojia 3Hepruu (MOTpeOHOCTEN) JSKHUT B OCHOBE JKM3HU TUIAHETHI 3eMJIs U BCeX (OpM KH3HHU Ha
Hed. 3anmeXW TMOJNEe3HBIX UCKOMAeMbIX M JHeprerudeckue pecypcbl Ilmanersr — 9T0
MaTepuaan3oBaHHas dHeprus Bceenennoil. Mx m3bstue u3 Ilpupoasr 1 pacxon AOHKHBI OBITh
OTrpaHUYEHBI HEOOXOIUMOCTBIO 01ar0COCTOSIHHSI YeioBeKa (denoBedecTBa). Mx uzbsatue u3
[Ipupoasl HEe MOXKeT ObITh HANpaBICHO Ha MOJyYE€HHWE NMPUOBLUIM YACTHBIMH JIMIAMHU, YaCTHBIMU
KOMIIAaHUSIMH U TPAHCHAIIMOHAIBHBIMU KOPTOPAIHMSIMH, YTO TPOTHBOPEYUT BCEM 3aKOHAM
BcenenHoli 1 BesleT K SKOJOTUYECKON U TYMaHUTapHO# KatacTpode Ha [Lmanere.

[MoaTomy nmomkHa OBITH pazpaboTaHa CUCTEMa BOCIHMTAHHUS YJICHOB POCCHUKCKOTO OOIECTBa B
JIETCKOM cafy, B mkoJie, B BY3e, HanpaBieHHass Ha COKpallleHne MOTPEOHOCTEH KaXKIbIM WICHOM
poccuiickoro o0miecTBa 10 YpOBHS Pa3yMHOI'O OJIarOCOCTOSIHHSL U BCE Pa3pabOTKU POCCHMCKHUX
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nHxeHepoB XX| Beka TOJKHBI ObITh CKOHIIEHTPUPOBAHbI HAa JOCTUKEHHUE ITOU LENH.

18. Cuctema pocCCHHCKOTO HH)KEHEpHOTro oOpa3oBanusi W Hayku XX| Beka [qomkHa OBITH
OpPUEHTHPOBAHA HA BO3POXKJIEHUE MACCOBOI0 JIETCKOIO TEXHUYECKOIO TBOPYECTBA, I BBISBICHUS
TAJaHTJIMBBIX, WH)XCHEPHO-MBICISIIIUX JEeTei, HauhHas CO IIKONbL. Bo-mepBbIX, HEOOXOIUMO
BO3POJUTHh KPY>KKH TEXHHYECKOIO MOJAEIUpoBaHUsS (IpooOpa3 KpPYKKOB B COBETCKUX «/[Boprax
MMMOHEPOBY»), YTOOBI MIKOIFHUK MOT TPOSBUTH CBOM CIOCOOHOCTH, OMPEICIUTh TEXHHUUYECKOEe
HamnpaBJieHHE, OTBEYAIOIIEEe €ro MHTEpecaM M BbIOpaTh COOTBETCTBYIOIIYID 3TUM HHTEpPECaM
npocdeccuto. Bo-BTopsix, HEOOXOMMO CO3/1aTh COBPEMEHHBIE MOMYJISIPHBIE HAYYHO — TEXHUYECKHE
KypHaJIbI, OOECIeYHB JETSIM BO3MOXKHOCTH ITyOJHKAIIMM WX TBOPYECKHX YCIIEXOB M CaMbBIX
HMHTEPECHBIX Pa3pabOTOK, CAETAHHBIX UMU B KPYXKKaX TEXHHYECKOTO MOJEIHPOBaHHs. B-TpeThux,
HEOOXOAMMO pEryJsipHO MPOBOJAWUTH OJHMMIIMAABI IO PpA3IMYHbIM HAYyYHO — TEXHUYECKUM
HaAIpPaBIEHUSIM Ha BCEX YPOBHIX OT TOPOACKOTO IO BCEPOCCUUCKOTO, C 1IEeTbI0 0TOOpa TallaHTJIMBBIX
JeTel TSl TOATOTOBKY M3 HUX YUYCHBIX, BBICOKOKBATH(DHUIIMPOBAHHBIX HHKXCHEPOB U PyKOBOIUTEICH
0O0JIBIINX KOJIJIEKTUBOB, CIIOCOOHBIX PYKOBOJIUTH Pa3padOTKON MacIITAOHBIX MHKEHEPHBIX IPOEKTOB.
19. B coBpeMEHHOM pPOCCHICKOM IIKOJIBHOM 00pa30BaHUM JOMYIEHAa CTpaTernyeckas ommnoKa —
chOpMUPOBAHO HaMpaBjieHHE CHENUaIu3alu  00meo0pa3oBaTeNbHbIX IIKON: INKOJMa —
SKOHOMUYECKHUH JIMIIEH, IIKOJIA — TYMaHUTAPHBIN JUIEH, IIKOJa KOMIBIOTEPHBIA JHIel U T.1. B
IIKOJIaX PE3KO CHUBUJIICS ypOBEHb (pu3mKo-mareMatudeckoid moAarotoBku. M3 EI'D maremartuka u
(hM3HKa UCKITFOYCHBI KaK 00s3aTeIbHBIC MTPESIMETHI.

Jis coxpaHeHHs] MHTEUICKTYalbHOTO TOTEHLMANa CTpaHbl, AN OOECHEYeHHs MOATOTOBKU
nHxeHepoB XXI| Beka u sl COBEpLIEHMs] TEXHOJIOTMYECKOTo MpopbiBa Poccuu, HeoOXxoaumo
JUKBUIUPOBATh  CIEHUANM3AIMI0  00meo0pa3oBaTenbHBIX IIKOJI. HeoOxomumMo  BO3pOIUTH
COBETCKYIO CUCTEMY HIKOJIBHOTO BCEOOIIETO PH3UKO-MATEMAaTHIECKOTO 00pa30BaHus, YTO MO3BOJIHT
B PAaHHEM BO3paCT€ BBISIBIATH JIeTEH, MMEIONINX CIIOCOOHOCTH K TOYHBIM HayKaM U OPUEHTHUPOBATH
UX y’K€ B CTApIIMX KJlaccaX Ha HAYYHYIO M TBOPUYECKYIO MHXKEHEPHYIO JedaTeabHocTh. HeoOxonumo
MaTeMaTUKy ¥ UMKy clenarh o0s3aTelbHBIMU JK3aMeHamMu B Iikone. HeoOxomumo
mukBUAMpoBaTh EI'D 1 BO3poauTh 3QPEKTHBHYIO CHCTEMY IIKOJBHBIX BBITYCKHBIX 9K3aMEHOB, C
OATHOAUIBHON CUCTEMOU OLIEHKU 3HAHUM.

20. TpagumuoHHash CUCTEMa POCCUMCKOIO WHKEHEPHOTO OOpa30BaHMS U HAyKH, ONUpasCh Ha
JIOTHYECKO-MaTepUaIuCTUYECKU 00pa3 MBILIUICHUS, pacujieHWIa 3HAHUE O MUPOYCTPOWMCTBE Ha
yacTu: QU3UKY, aCTPOHOMHUIO, aCTPO(U3UKY, XUMHIO, XUMUYECKYIO (QU3UKY, GU3NUECKYIO0 XUMHUIO,
(bu3uKy razoB, PU3NKy TBEPAOTO Tela, aTOMHYIO (PU3UKY, SAEPHYIO (PU3NKY, KBAHTOBYIO MEXaHUKY
u T.1. B kaxnoi yactu (HayKe) CBOM MPUHLUIBI U 3aKOHBI, HE COIJIACYIOLIUECS C MPUHIUIAMU U
3aKOHAMHU APYTUX YacTedl (Hayk). DTO MPHUBEIO K TOMY, YTO OyAyIIUM WHXKEHEpPaM W OyayIIuM
YUEHBIM JIAlOTCS pa3pO3HEHHbIE (ParMEeHThl 3HAHUM (KOMIIETEHIMM), HE pPAaCKPBIBAIOLIHE
MHUpPOYCTpOiicTBa B 1esioM. Takue GparMeHThl 3HaHUM HE JaayT BO3MOKHOCTH MPUHIMITHAIBEHOTO
TEXHOJIOIMYECKOI0 CKauykKa M COBEPILEHUS YYEHBIMU U MH)KEHEpPaMH TEXHOJIOTMUYECKOTO IPOpBIBA
Poccun.

Cucrema pocCHIiCKOTO WH)XEHepHOro oOpa3oBaHus W Hayku XXI| Beka i obecriedeHHs
TEXHOJIOTHMYecKoro mpopbiBa Poccun nomxHa Oa3upoBaThesi Ha (PyHIAMEHTAIBHOM 3aKOHE
€CTECTBO3HAHUS — 3aKOHE COXPAHEHHUs DHEPIUH, Ha « BUXpeBoil pe30HaHCHOU MoAenu BeeeHHon,
HETIPOTHBOPEUYMBO PACKPBIBAIOIIECH MHUPOYCTPOHWCTBO B IIEJIOM M OOBEIWHSIONICH BCE HAyKH B
€IMHYI0O CHUCTEMY IIO3HaHus Mupa; Ha KOHLENUUM ABMKYLIEHCS KOCMHUYECKOW BHUXPEBOU
31eKTpoMarHuTHOM cpenbl Hukomna Tecinbl, KOTOpas NpOHU3BIBAET BCE OKOJIO3EMHOE KOCMUYECKOE
IIPOCTPAHCTBO; HA KOHLEINIMU BHUXPEBOM HMIUIO3MOHHOM TEXHOJOTMU (BHYTPEHHETO B3pbIBA)
Buxkropa IllayGeprepa; Ha peaqbHBIX pa3pa0OTKaxX aJbTEPHATUBHON DSHEPTETUKU W TEXHHUKHU
TAJIAHTJIMBBIX POCCUHCKUX M300peTaTeneil, Ha TOM, 4YTO B OCHOBE HAyYHOI'O TMOMCKA U Pa3paboTOK
WH)KEeHEepa HOBOU (hopMaIliu JI0JDKEH JISKaTh MPOIIECC BUXPEBOM camoopranu3anuu BeeneHHnow, T.e.
BUXPEBOW SHEPreTHMYECKH MPOCTPAHCTBEHHBIN pe30HAHC, 00eCHeunBaIONIMNA MpeodpazoBaHKe
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SHEPTUU M3 OJHOTO BHJAA B JpPYroi, mpeoOpa3oBaHHE SHEPrUU B MaTepuio, 00eCreYHBAIOIIHIA
CaMOTCHEPAIUI0 HE3aTyXaIIINX BUXPEBBIX IHEPTreTUYECKUX MPOIECCOB — SIBIISIONIMXCS OCHOBOM
’kn3HU BeeneHHoi.

21. CoBpeMEHHBIE TEXHOJOTUH XH3HEOOSCIICUCHUS HAIIpaBIeHbl Ha 00prOYy ¢ [Tpupomoit. Cucrema
POCCHUICKOTO MHXEHEpHOro oOpa3oBaHus U Hayku XX| Beka MomKHA ONMUpaThCs Ha KOHIICTIIHIO,
COTJIACHO C KOTOPOM POCCHICKAS CETh KIIACCHYSCKUX M TEXHUYCCKUX YHUBEPCHTETOB JOJKHA OBITH
HalpaBJieHa Ha MOATOTOBKY HH)KE€Hepa, Kak co-TBopua ¢ llpuponoil, a He Kak pa3pyliuTens
[Ipuponsr.

22. Poccuiickoe uH¥keHepHOe o0Opa3oBanne XX| Beka MOMKHO OBITh OpPHUEHTHUPOBAHO Ha
dbopMupoBaHHE y WH)XEHEpa MBIIUIEHUS co-TBopua ¢ llpupomoit, cmemas ero c
JIOTHYECKO-MaTepUATHUCTUYECKOTO (aHAJTUTHUYECKOTO0) MBIIUICHUS Ha PE30HAHCHO-MHTYUTHBHOE
(cunTesupytomee) MplieHue. MHTYyHIMS — 3TO COCTOSIHHME pPE30HaHCa MpOoIlecca MBIITUICHHS
YelioBeKa ¢ MH(GOPMALMOHHBIM MPOCTPAHCTBOM 3eMiH. TOJIbKO B COCTOSTHUM PE30HAHCA — CUHTE3a
(co3mmanust) 4eIOBEK MOXKET OBITH CO-TBOpLIOM ¢ [Ipupomoii. Poccuiickoe nnxkenepHoe 00pa3oBaHue
XX Beka JOKHO 1aBaTh MHXKCHEPY HOBOM (hopMaIuu criocod (MeTo1) pOpMHUPOBAHUS U PA3BUTHS
PE30HAaHCHO-UHTYUTHBHOTO (CHHTE3UPYIOIIETO) MBIIIJICHUSI.

23. Poccuiickoe uH:keHepHoe oOpa3oBaHue XXI| Beka J0/KHO ObITH HANPaBJIE€HO Ha
NMOAr0TOBKY MHKEHePa HOBOI (popMannu He y3KHM CHENUATNCTOM (KaK B HACToOsIIIIee BpeMsi),
a CHCTEMOTEXHUKOM (YHMBEPCAJIOM), KOTOPbI MOKET CUCTEMHO (€ PA3JIHYHBIX HHKEHEPHBIX
TOYEeK 3pEeHHUsi, YYNTHIBasi BCe CHCTEMHbIe CBAI3M) MOAXOAUTH K NMOCTAHOBKE 3aJa4d, K
HCCJIEIOBAHNK W Ppa3padoTKaM, K OpPraHu3anud (yHKUMOHMPOBAHUS M IKCILIyaTALMH
U3/1eJIUil, CUCTEM M ceTell, HAXOASANIUXCS HA TMepeceYeHUHM eCTeCTBEHHBIX, TEXHUYECKHX H
COHAJIBHBIX HAYK, CHCTEMHO (pOPMHPYS OKPYKAIUIYI0 JeiiCTBUTEIbHOCTb Il CO3MJAAHUSA
HoBO# Poccum — Poccun XXI Beka.
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MNPUHIOUIIBI ®OPMUPOBAHUSA TIPUPOJOITIOJOBHOT'O CO3SUAATEJIBHOT'O
COILINYMA B COBPEMEHHOM POCCUHA

B. . IL1bIkuH

OI'BOY BO «Y aMypTckuii rocy1apCTBEHHBIA YHUBEPCUTET» T. MKeBck

KuioueBble ciaoBa: 3akoHbI BceneHHOW, MPUPOIONMOAO0HBIA COLMYM, CO3MIATEbHBIA CpPeIHUN Kiacc, IU(pPOBBIE
Mpom3BOICTBeHHBIE 3 D-crcTeMbl

['myOokuii aHanu3 WHXXEHEPHOW AESITENbHOCTH COBPEMEHHOIo OOIIecTBa MOKas3al, 4TO BCE
MHOXKECTBO MpoOJIeM uerIoBeYecTBa 3€MJIM IMOPOKJICHO CO3HAHHEM COBPEMEHHOTO YeJIOBEKa,
MIOPaXEHHBIM BHUPYCOM MaTepualin3Ma; IOKa3ajl, 4YTO B OCHOBE YCTPOMCTBA 4YEJIOBEYECKOIO
obOmiectBa B XX| Beke MOIKHBI JexaTh 3akoHbl BceneHHON, a He W3BpAILEHUS YETIOBEUYECKOIO
CO3HAaHMs, HCKaXEHHOIOo Trpy00 MaTepualuMCTUYECKUM MHpOBO33peHHeM. VIMeHHO rpy06o
MaTEepUATUCTUYECKOE MHMPOBO33PEHUE YJIEHOB POCCUHCKOIO IPAaBUTEIBCTBA JIEKUT B OCHOBE
paspylieHus OJHOTO U3 JTy4IIuX B MUpe — pOCCHIICKOT0 HHXEHEPHOTO 00pa30BaHus, CO31aBaEMOT0
B Poccun 6omnee 200 ner.

Pa3pymienne poccuiickoro MHXEHEepHOro 0O0pazoBaHus Havyanoch B cepeaure 1990-x romos,
KOrjja B pocCHiicKOoe (ENbLUHCKOE) MPABUTEIbCTBO XJIBIHYJIM IOJYUINA aMEPUKAHCKUX
«KOHCYJIbTaHTOB». MX 3amaua Oblla B pa3pylIeHUH POCCHHCKOTO IIKOJBHOTO W WH)KEHEPHOTO
o0Opa3oBaHMs — B JIMKBUJAIIMH POCCUHCKOTO MHTEUIEKTyalbHOro noreHuana. Ceifuac ¢ 60abpmmumM
COKAJICHUEM HYXXHO NpPHU3HATh, YTO AMEPUKAHCKHUE «KOHCYJIbTAaHThD» C IOCTaBJICHHOM 3ajgadeil
CIPaBUJINCH.

Mpbl, poccuiickue yueHble, ceiluac He MPOTUBOCTOUM «aAMEPUKAHCKUM MPUHLHUIAMY B
poccuiickoM 00pa30BaHUU, U CBOMM 0€3/1eHICTBUEM CITIOCOOCTBYEM YBOJY POCCUICKOTO 00IIECTBA OT
LMBUJIN3ALMU B CTOPOHY 3allaJIHOT0 KalluTaJIn3Ma, KOTOPBIN y>Ke BOIIEN B COCTOSIHUE arOHUU.

Poccutickue CMU cooGmmmm, yto MunoopHayku PD ocyiiecTBiseT «OBBIIIEHNUE» YPOBHS
BhICIIEro oOpa3oBanusi B Poccum, cotHsamu 3akpeiBasi poccuiickue BY3p1. CMU coobmumnm, 4To K
2016 rony B Poccumn nmukBumuposano okono 600 BY3oB, B Tom umcne u texHuueckux. [la, ectb
HEOOXOMMOCTh B 3aKpbITUM HEKOTOphIX BY30B, HO TONBKO HE TEXHUYECKHX, IMOTOMY YTO
[Ipesunent PD, mocraBmil 3a1aqy TEXHOIOTHYECKOTO ITpopbiBa Poccuu u pedopmel o1 3Ty 3aaaqy
POCCHIICKOTO MHXEHEPHOTO 00pa3oBaHMs, KaKk HE COOTBETCTBYIOIIETO TPEOOBAHUSIM BpeMeHU [2].
PykoBoactBo Munob6puayku P® cBeno 3Ty pedopmy k nmukBuganuu Texanuaeckux BY3oB Poccun.

3akpbiTHe poccuiickux TexHMYecKHX BY30B i ciausiHMe HX ¢ TYMAHMTAPHBIMM
BY3ammu - 310 cTparernyeckas omudka pykosoacrsa Munoopuayku P®d!!!

Oro nBwxkeHue Poccum HeE K TEXHOJOTMYECKOMY MPOPBIBY, a K OKOHYATEIbHOMY
TexHoloruueckomy npoBaity! PykoBonctBo MunoOpHayku P® TopomuTcss OCYLIECTBUTH
pedopmanrio pocCUHCKOro 00pa3oBaHMS IO 3aMaJHYI0 COLMAIBHO — TOJUTHYECKYIO CHCTEMY
kanuTtanmm3Ma. PykoBoacTtBo MwuHoOpHayku P® mpumenser k poccuiickum BY3am 3amaanbie
pPBIHOYHBIE (KAaMUTAIHUCTUYECKUE) METOJAbl OpraHu3alid HMX paboThl W 3amajJHble PBIHOYHBIC
(KamUTAIMCTUYECKHE) KPUTEPUHM OIEHKHM HUX JeATeNbHOCTH. PykoBoactBo MwunoOpHayku PO,
«CBATO» BEPS B 3aIMAJHYI0 KAlUTAIHCTUYECKYIO CHCTEMY OOIIECTBEHHOTO YCTPOICTBA, MOCHEIIHO
pedopmupyet mox He€ oOpazoBaTenbHYIO cucteMy Poccum.

Oto ObUTO OBl MPaBHILHO, 0OOCHOBAHHO M MpUeMieMo, ecii Obl y Poccum Bnepean Obu10
JanbHEWIee «IpOIBETAaHUE» KalUTaIUCTUYECKOro obmectBa. Ho, KamuTanucTUYecKoro
«mporneranus» B Poccun He Oyner. B Poccun Oyner [{uBunuzamnus. PykoBoactBo MuHOOpHAYKH
P® nomxHo 3HaTh, yTO ¢ 2012 TOa B HALIEH COJHEYHOM CUCTEME HAavaJICs ralaKTUYECKUM MPOIIECC
(12960 — neTHMit MOMYNEPHO MOABEMA) PA3BUTHS, KOTOPBIM BOIICI B aHTUPE30HAHC C MUPOBBIM
KanuTajau3MoM Ha Hamiei [nanere v 3ammyCTuil «XUpypruuecKyo onepaiuioy JIMKBUAALNA MUPOBOM
CUCTEMBI KallUTaJIN3Ma, KaK «paKkoBOM OIyXOJW» B OpraHu3Me uejoBeuecTBa 3emiu. Paspymienue
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MHPOBOT0 KamuTaJlu3Ma MPOUCXOJUT Ha HAIIUX IJ1a3aX. DTO BUAAT SKCIEPTHI, 3TO BUIAT MPOCThIE
JFOM, TOTO HE BUIUT TOJIBKO TOT, KTO HE XOUYET 3TOTO BUAECTb.

Bubpanun Havapmierocs raaktudeckoro 12960 — nmetHero mosynepuoaa (3MOXH) pa3BUTHS
COOTBETCTBYIOT BuOpanusM IuBwim3anun (3akony Bceemennoif) — «OOmiee Onaro mpeBbIlie
JAUYHOTO». BuOpanum ranakTHyeckoi 310Xy pa3BUTHS BOLUIM B PE30HAHC C PYCCKOM (CIaBSHCKOM)
reHeTHYeCKON comuanbHo ocHOBOM (Harmmonansnout Uneerr Poccun): «O6miee Osaro mpeBbliie
muyHoro». CnemoBarenbHo, ¢ Poccum (¢ poccmiickoro ooOmiectBa) HawyHeTcss BospoxaeHue
[HuBunuzanuu Ha 3emie.

I[loaToMy cucTeMa IIKOJBHOIO M Bbiciero ooOpa3oBanusi Poccum  jgosknHa
pedopMupoBaTHCH He MO KAMTAJN3M, a oA [{luBnausanuro.

CucremMa poCCHHCKOTO IIKOJIBHOTO 00pa3oBaHMs JOJDKHA peOpMHUPOBATHCS IO/ BceoOiee
¢usnko-matemarndeckoe oOpasoBanue. CucTeMa POCCHICKOTO  BBICHIETO  TEXHHYECKOTO
oOpa3zoBaHus JODKHa pedopMUPOBATBCS TOA BBICHIEE YHHBEPCUTETCKOE MPUPOIAONIOA00HOE
cuctemMorexnuyeckoe ooOpazoBanue. Ceituac Ilpesugent P® pomkeH NpOSBUTH MYAPOCTH,
COOTBETCTBYIOIIYIO BOXKIIO HAIlMM U CTaTh Ha mo3unuio CranuHa: «Mbl MOCTPOWIH KPYMHYIO
MUpPOBYI0 MHAYyCTpuio. CaMoe BaKHOE€ C TOYKM 3pPEHHUS CTPOUTEIBCTBA MBI yke chaenanu. Ham
OCTaJIOCh M3YyYHUTh TEXHHUKY W OBJIAJETh Haykoil. M korma Mbl crenaem 3T0, y HAC MOUIYT TaKHe
TEMIIbI, O KOTOPBIX Ceiiuac Mbl HE cMeeM U MeuTaTh. M Mbl 3TO crienmaem!» [3].

N CCCP caenan 310 B KpaT4alme CpoKH.

Ananm3upys passutue Hayku B CCCP uzBecTHbI coBeTckuil yuenbiii Tumodeen — PecoBckuii
Hanucan: «OpraHu3anus BbICIICH IIKOJIBI Ha MPUHIUIAX MOJUTEXHU3MA MOCTY>KUIa OCHOBAaHHEM
JUTSL CO3JJaHMsI MOIITHOW Hay4YHO — MPOU3BOJICTBEHHOM 0a3bl 1 pyHaameHTanbHbIX Hayk B CCCPy.

Ceiiuac [Ipesunenty P® HyxHa MyApoCTb, YTOOBI MOATOTOBUTH HAIMIO K IPOMBIIIJIEHHON
peBotonuu U conranbHon pedopme. [Ipoeknus «BuxpeBoii pesonancHon monenu Beenennoi» Ha
poccuiickoe O0IIecTBO IMOKa3aja, YTO TajaKTU4ecKas SI0Xa Pa3BUTHSI BBICTPOMJIA POCCHHMCKYIO
nunauio Ha [Inanere — Poccus «oOpeueHay Ha pa3BUTHE, POLBETAHUE U MUPOBOE JIHIEPCTBO.

Ceiiuac Ilpesunenty P® neobxomumo «yBumeth» myApocTh lIpaBurensctBa CCCP (ero
IJIaHbl Pa3BUTHUSL CTPaHbl COOTBETCTBOBANM Mpu3HakaM lluBmnmzanuu) m HampaBuTh Poccuio Ha
CHUCTEMOTEXHHUECKOoe oOpa3zoBaHue. Poccun HEOOXOIMMO  MaccoBO€  MPUPOIONOA00HOE
CUCTEMOTEXHUYECKOE 00pa3oBaHue, IOTOMY 4T0, Mup Ha mopore MpoMBIIIJIEHHON PEBOTIOLUH. JTa
peBoironMs OyAeT 3aKioyaThCsl B MEPEXOJe OT COBPEMEHHBIX 3aBOJIOB — 3aBOJOB MOHCTPOB
(IpyruMu MBI CETOJHS 3aBOJbI HE TMPEACTaBIsAEM) K CO3JaHUIO MNPUHIUIHAIBHO HOBOM
COLIMATILHO-TIPOMBINIJICHHON CPEAbl: CETH MPOTPaMMHUPYEMBIX MUHHU-3aBOJIOB M IIUGPOBBIX MUHH-
MIPOU3BOJICTBEHHBIX CHUCTEM Ha 0a3e KOMIIbIOTepoB, MHTepHeTa, mpomebliiuieHHONW 3D-meuatw,
3D-ckanepoB, crankoB c¢ YIIY, nazepHpix packpoiHbix MamuH ¢ YIIY, MHUHU-TUTBEBBIX W
MUHU-JIATEHHBIX MAIIWH, IPOMBIIUICHHBIX COOPOYHBIX POOOTOB M aBTOHOMHBIX ITPUPOIOIIOT00HBIX
HWCTOYHUKOB dSHEprur. MuHH-3aBOAbI (mporpammupyembie 3D-3aBojapl) OymyT co3maBaThCs s
MIPOU3BOJICTBEHHBIX OOIINH, IU(PPOBBIE MUHU-TIPOU3BOACTBeHHBIE 3D-cructembl OyayT co3maBaTbes
JUISL HTHIMBUTyallbHOTO TIPOU3BOACTBA. MUHHU-3aBOJIBI MOTYT CO3AaBaThCs B TOPOJaX, B MOCEIKaX, B
ceyax, BHE HACEJCHHBIX IyHKTOB, MIOTOMY YTO MM HE HY>KHA BCS Ta MOIIHAs HHQPPACTPYKTypa,
KOTOpasi Hy>KHa 3aBOJIaM — MOHCTPaM, UM HE HYKHbI pa0oy4re BBICIICH KBATH(PUKAIINH IO CTAHOYHON
00paboTKe MaTepuayioB, KOTOPHIE HYXHBI 3aBOJaM-MOHCTpaM. Y MHUHH-3aBOJIOB MHHH-OYHCTHBIC
COOPYXEHHs, MHUHH-3aBOJbl HKOJIOTMYECKH O€30MacHbl, UM HE HYXKEH apceHal CIOXKHOM H
JIOPOTOCTOSIIICH TEXHOJIOTMYECKOW OCHACTKHU, OHHU OBICTPOBO3BOAMMBI M3 COOPHO-Pa3OOPHBIX
KOHCTPYKIIUNA, OHU C aBTOHOMHBIM YHEProCcHa0KeHHEM, OHU MOOUJIHLHBI U Mall03aTPATHBI.

HudpoByro MUHU-TIPOU3BOJCTBEHHYIO CUCTEMY MOXKET CO3/1aTh OT/IEIbHAS POCCHICKASI CEMbS
WJTH HECKOJIBKO ceMei ONm3kuX Jirojieid. Ciie1oBaTeNbHO, B TAKOW CEMbE JOKHO OBITh MUHUMYM JIBa
WHXCHEPa, KOTOPHIC B COCTOSIHUH CO3/1aTh ITU(PPOBYI0 MHHH-TTPOU3BOJICTBOICTBEHHYO 3D-cricteMy,
OpraHHU30BaTh, COMPOBOXKIATH U OOCITYKHUBATh €€. ITO JOJHKHBI ObITh MHKEHEPHI HOBOM hopMauu —
CUCTEMOTEXHHUKH, C IIUPOKHUM MPO(PECCHOHANBHBIM [HANa30HOM: HHIKEHEep — MeXaHHK -
3JIeKTPUK — HHpopMaTUK — TexHouor!!! B namux poccuiickux BY3ax HE00XOAMMO TOTOBHUTH
LETYI0 «apMUIO» WHKEHEPOB HOBOW (hopMaIliy, HAIATIMKOB, IPOU3BOJACTBEHHBIX IPOrPAMMHUCTOB
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1 o1epaTopoB HU(POBBIX MUHHU-TIPOU3BOJCTBEHHBIX 3D-cuctem.

CrnenoBaTenbHO, HeJIB3S pa3pyliaTh poccuiickue texundeckue BY3b1 — B HuX Oyayuiee
Poccumn.

WuauBuayanbHble HUQPOBbIE MUHU-TPOM3BOACTBEHHBIE CHCTEMBbI 00S3aTEIbHO HAYHYT
KOOIIEPUPOBATHCS B MPOU3BOJCTBEHHBIE STUEHKH JJIs CO3/IaHUs OOJee CIIOXKHBIX M3ACIUl. Sdeiku
OynyT oOBeAMHATHCS B MPOU3BOJACTBEHHBbIC OOMIMHBI NS CO3/JaHUS W  TMPOU3BOJCTBA
BBICOKOTEXHOJIOTUYHBIX M3enuii. Mexay oOumHamu He OyaeT KOHKYPEHIIUU, MEXIy OOIIMHAMHU
OyZIeT B3auMoeicTBHE U B3auMornomoilb. OOImUHEI OyAyT MepenaBarh Ipyr APYry OpUTHHATIBHBIC
WJIeH, TIPOCKThI, KOHCTPYKTOPCKUE M TEXHOJOTUYECKHE PEIICHUS M MPOMBIIUICHHAS PEBOJIIOIUS
ObIcTpo 0XBaTUT BClo Poccuro. IIAThaecaT mMpoueHToB NpOAYKIMHA HU(PPOBBIX MUHU-TPOU3BOICTB
OyneT peanu3oBaThCs B BHUJAE HATypaJbHOrO OOMEHa ¢ JPYTUMU MHUHU-TIPOM3BOACTBAMH.
OcTaBmuecs MATHAECAT MPOILEHTOB MPOIYKIUU OYAyT M3TOTaBIMBATHCSA TOJBKO IMOJ KOHKPETHBIC
3aKa3bl, KOTOpPbIE OYyAyT pacrpenesThCs COUATbHO-TIPOMBIIUICHHON CeThio uepe3 HTepHeT — 3T
HOBBII COLMAJIBHBIN YKJIaJ KU3HH: OOIIMHHO-CO3HMJIATEIbHBIN COIIMYM B POCCHMCKOM OOIICCTBE,
KOTOpBIA Ha OCHOBE MPOTPAMMHUPYEMBIX MHHH-3aBOJIOB U HU(DPOBBIX MHUHHU-TIPOU3BOIACTBCHHBIX
cucTeMm, copMHUpYET MOJIHYIO COLUATBHYIO 3aHSITOCTh M TUKBUIUPYET MOHATHE Oe3paboTulia.

JleneHTpann3oBaHHas pacHpelesieHHas COLMAIbHO-TIPOU3BOJICTBEHHAS] CETh Ha MOPSIOK
yIpoIIaeT HOPMATUBHO-TEXHOJIOTMYECKYIO 0a3y MPOM3BOCTBA TOTO WIJIM MHOTO BBICOKO-TEXHOJIOTHY-
Horo w3zaenus. Eciv B COBPEMEHHOM BBICOKOTEXHOJIOTHYHOM IPOU3BOJICTBE BCE TEXHOJIOTHMUYECKUE
MIPOIIECCHI OPUEHTHPOBAHBI HA BHICOKOKBATM(UIIMPOBAHHBIX pabounX ¥ ISl OOECIICUEeHHUsS KauecTBa
npoaykiuu HeoOxomumbl «BaroHs» ¢ Tomamu ['OCToB, OCTos, CTII, TexHHYECKHUX MPOEKTOB,
pabounx ueprexei, pabouell KOHCTPYKTOPCKOW JOKYMEHTAIMH, TEXHOJIOTMYECKHUX IPOIECCOB M
TEXHOJIOTMYECKON paboueil TOKyMEHTaI|H, a TAK)Ke MHOKECTBO CHELMAIMCTOB, YMEIOIIUX paboTaTh C
THMHU «BaroHaMmu» JOKyMEHTaluu. To B MporpaMMHUpPyeMbIX MHHH-3aBOJIaX M HU(PPOBBIX MHHU-
MIPOM3BOJICTBAX KAUECTBO M3JCIHs oOecreunBaeTcss IU(PPOBON MOAETBIO W3NS, KOMIUIEKTOM
YIPABISIONINX TPOTrpaMM JJisl TPOU3BOJACTBEHHOTO obOopymoBanus ¢ YIIY u TexHOmorudeckoit
WHCTPYKIMEH WX WCIOJB30BaHHUSA. JTOT KOMIUICKT IM(POBOI MPOU3BOACTBEHHON HH(pOpMAIm
JIOJDKEH TIPOBEPSTHCA M YTBEPKAATHCS COOTBETCTBYIOIIMM KOHTPOJIBHBIM OPraHOM M IIE€PENaBATHCS
yepe3 lHTepHeT Ha Bce MMHHU-3aBOABI M LU(POBbIE MHUHU-TIPOU3BOJACTBA, HANpPABJICHHBIE Ha
MIPOM3BOJICTBO JIAHHOTO HM3JeNus, Mo Bcel Poccuu. 3T0 KOpEHHBIM 00pa3oM MEHSET BCIO JIOTHCTUKY
CTpaHbl, KOTOpasi CErofHs OpPUEHTHPOBaHA Ha pa3Bo3 M3 MOCKBBI MO Bcel Poccum 3aMopckuX,
3aIaIHOCBPONIEHCKIMX W KUTAMCKUX TOBapOB M W3ACIMA. MHHHU-3aBOABI W IU(PPOBHIE MHHU-
MIPOU3BOJICTBA OBICTPO MEPEMPOrPAMMHUPYIOTCS TTO/T JTFOOBIE BUIIBI M3IEIUIA U POTYKITUH KOHKPETHOTO
HarpaBJIeHHUs HCIoNb30BaHus. [loaToMy mpomykius OyaeT MPOU3BOIUTHCS B HY>KHOE BpeMs, TaM, TJe
OHa HY)XHa, B HEOOXOJMMOM KOJIMYECTBE M TpeOyeMoro KauyecTBa. DTO MPUHIUIHAILHO MEHSET
MIPOMBIIIICHHO-COLIMANBHYIO CTPYKTYPY U YKIIaJ1 )KU3HU POCCUHCKOTO OOIIECTBA.

CeroaHsi TOJILKO KPYIHbBIE MTPOMBILUICHHBIE MPEAIPUITHS (3aBOJBI-MOHCTPHI), TPUHAJICKA-
[IMe TPAaHCHALIMOHAJIBHBIM KOPIOpALUsM, BIAJCIOT BHICOKUMHU TEXHOJOTUSMH, MOTYT YCTOMUYHBO
YACPKUBATh TEXHOJIOTHYECKYIO AUCIUIUIMHY W O00€CleurBaTh BBICOKOE KauyeCTBO MPOIYKIIUU.
TpaHcHaIMOHAJIBHBIE KOPIOPALIMK CO3/1aHbI HA OCHOBE 3TOT0 TEXHOJOTHMYECKOr0 HEPABEHCTBA, OHU
BCEMHU CHJIAMU COXPAHSIOT 3TO HEPABEHCTBO U HE JIOMYCKAIOT Ha PHIHOK 00JIee MEIKUX KOHKYPEHTOB.
[IporpamMMmupyeMble MUHU-3aBOJBI U HU(POBBIE MUHU-TIPOU3BOACTBA JIOMAIOT 3TO HEPABEHCTBO,
MIOTOMY 4YTO KA4€CTBO BBICOKOTEXHOJOTMYHOTO H3JEIUs B HUX ONPEIEISAETCs HE BBICOKOU
KBaM(UKAIMe MepcoHana, HE OrPOMHBIM AapCEHANIOM TEXHOJOTHMYECKONH OCHACTKH W HE
TEXHOJIOTHUECKOW JUCIUIUTMHON PEeANpUATUs (3aBOJa-MOHCTPa), a KaueCTBOM IUGPPOBOM MOAETH
W3/1eNMs M Ka4eCTBOM KOMILIEKTA YNPAaBIAIOMIMX IPOrpaMm uist cTaHkoB ¢ YUITY, mpomsbInieHHbIX
ycTaHOBOK 3D-neyaTtu, MUHU-IUTHEBBIX U MUHU-JIIUTEHHBIX MAIIUH, PACKPOIHBIX JIa3epHBIX MAIIUH
¢ UIIY u cOOpoyHBIX MNPOMBIINUIEHHBIX pobOoToB. [ludpoBas Momens wu3Aenus, KOMILIEKT
YOPaBISIOMUX MporpamMMm uisi obopynoBanuss ¢ UIIY u TexHomormdeckas WHCTPYKIUS UX
WCIIOJIb30BaHUsI MOTYT OBITh Yepe3 IHTepHeT nepenanbl Ha JTF000H MporpaMMUpPyEMbIii MUHU-3aBO/T
JUISL TIPOM3BOJICTBA BBICOKOTEXHOJIOTHYHOTO H3Aenus B JroOoMm ropojae Poccun. B stom u
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3aKJII0YAETCsl POCCHICKast TPOMBINIICHHAs peBoorus X X | Beka.

[TmanupoBaHue U yrpaBieHHE TOTOKOM 3aKa30B OyJeT ocyllecTBIATh LleHTpanbHbIi cepBep
pacrpeaeeHHON ColMalbHO-ITPOMBINUIEHHOU ceTn yepe3 MaTepuer. Het xaoca, HEeT KOHKYpEHLUH,
HET KpPHU3UCOB — €CTh €JUHCTBO L€JeH, €AMHCTBO TUIAHOB, €CTh CO3UAAIOIIEE €AMHCTBO TPYIOBBIX
KOJIJICKTUBOB MHUHH-3aBOJIOB M BCEX U(PPOBBIX MUHU-TIPOU3BOJICTB, B PACIIPEICIICHHON COIIMAIBHO-
poMBIIIIEHHOM cetn Poccun.

Takum 00pa3oM, NMPOMBIIIIEHHAs PEBOJIIOLNS TUIABHO MEPEIET B COIHAIBHYIO SBOJIOIMIO
poccuiickoro oo6OmiecTBa (commanbHyo pedopmy) — (HOpMUPOBaHHE OOINTMHHO-CO3MIATECIBHOTO
couuyma. ITOT COLIUYM H €CTh CPEIHUHN KIacc POCCUHUCKOro o0IIecTBa, 0 OPMUPOBAHUU KOTOPOTO
ceiiuac Tak MHOT'O TOBOPST, HO Tak MaJio AenatoT. Hadano popmupoBanust 00IIMHHO-CO3UAATEIHLHOTO
COLMyMa — 3TO MEPBBIN YBEPEHHBIN 1IAr K BO3poxkacHuto [usrmin3zannu B Poccum.

B nacrosimee Bpems KpynHbiii 6m3Hec B Poccun monmaisier manblii OM3HEC M HE JaeT eMy
pa3BuBatbcsi. C HavaaIOM MPOMBINIJICHHON PEBOIIONNNA WHIWBUTyAIbHBI OM3HEC W MaJlblii OM3HEC
OyIyT O0OBEAMHATHCS CO CPETHUM OM3HECOM B OOIIMHBI, YTOOBI MPOTUBOCTOSATH KPYITHOMY OU3HECY.
[TpombIneHHas peBOIOIMS, CO3aBasi MUHU-3aBO/IbI U IU(POBBIE MUHU-TIPOU3BOJICTBA, O0BETUHSS
WHIVNBUAYATBHBIN, MAIBIN U CPeTHUN OU3HEC, MOPOAUT cpeIHui Kitace B Poccun. Manast 4acthb 3TOro
KJIacca OCTAHETCs] B PHIHOYHO-NIOTPeOUTENbCKOM couyMme. Ho, ocHOBHasi Macca cpegHero kjiacca
OpraHM3yeTcss B OOIUHHO-CO3WAATEIBHBIA CONMMYM. MMHHH-3aBOJABI W IUQPPOBHIC MHHH-
MIPOM3BOJICTBEHHBIE CHUCTEMBl 3((PEKTHBHEE 3aBOJIOB-MOHCTPOB M TIO CEOECTOMMOCTH, W IO
OBICTPOCMEHHOCTH MPOU3BOACTBA M3Aenuil. [loaTOMY KpyIHBIN pOCCHIICKUIT OM3HEC HE B COCTOSIHUU
OyIeT KOHKYpUPOBATh C CEThIO MUHU-3aBOJIOB M TIOJT IaBJICHUEM CPEIHETO KJIACcCa U MPOMBIIIIICHHOM
peBomony OyAeT pacnajaThCsl W MOMOJHATh CPEAHHM Kiacc. Mamas 4acTh, pachaJarolierocs
KpynmHOTo OW3Heca, BOJBETCS B OOMIMHHO-CO3HMIATENBHBIA comuyM. Ho OCHOBHast 4dacTh,
pacmajaromerocsi KpymHOro OW3Heca, IMOMOJHUT CPEJHHH KIACC PBIHOYHO-TIOTPEOUTEIHCKOTO
conmmyma. Takum oOpaszom, cpeaHuii kiacc Poccum Oynmer mpeacTaBiieH IBYMsI COIIMYMAaMH:
PBIHOYHO-TIOTPEOUTENHCKUM U OOIIMHHO-cO3UaTeNbHBIM. Ho, ycnexu oOImHUHHO-CO3UIaTeIbHOTO
couuymMa OyAyT HACTOJIBKO BBICOKH, YTO M3 PHIHOYHO-MIOTPEOUTENHCKOTO coluyma Oyaer
MTOCTOSIHHBIN OTTOK IPECTaBUTENEH CPeTHEro Kiiacca B OOIMHHO-CO3UIaTeNbHBIN coluyM. B utore,
Kak Mokasaja npoekuus «Buxpesoii pesoHancHol mozenu BeenenHoil» Ha poccuiickoe 00111ecTBo,
OOIIIMHHO-CO3UAATENIbHBIA COIMYM OXBaTUT okosio 90% cpemnero kiacca Poccum, 7% oxBaTuT
PBIHOYHO-TIOTPEOUTENbCKUM coluyM U 3% OXBaTUT COLUYM OpaTcTBa (KOMMYHBI THIIA KHUOYIIEB).

[ToTpebyeTcsi BBIMYCK OTPOMHOTO KOJHMYECTBA MPOMBIIUIEHHBIX PO00TOB, cTaHnkoB ¢ YITY,
JA3epHBIX packpoHplX MamuH ¢ UIIY, MUHU-TUTBEBBIX Y MUHHU-JTUTEUHBIX MAIlWH,
MIPOMBILIJIEHHBIX YCTAaHOBOK 3D-meyaTtu pa3iuuHbIX THUIOpPAa3MEpOB M HazHaueHus, 3D-ckanepoB
pPa3IUYHBIX TUIOPA3MEPOB U T.J. BOT 3TO M MOPOIUT MOCIEAHIOI0 CXBAaTKy TPaHCHAIMOHATBHBIX
KOpITOpaIiii MEeXay coOOW 3a 3aXBaT 3TOr0 MHUPOBOTO phIHKA. OHU OyAyT OUTBCS «HACMEPTHY H
OCTaHyTCsI TOJIbKO T€, KOTOpble OyAyT MpPOM3BOAMTH MPOAYKIMIO BBICIIEr0 KauecTBa. [Ipuuem,
xKecTodaiimas  KoHkKypeHuus Mexay THK — oOecredutr  mocTymHble  LEHBI Ha 3Ty
BBICOKOTEXHOJIOTHUHYIO mpoayKuuio. Ho, atu m3genus Oyayt mpoumsBoautbes THK Tonpko Ha
MepBOHAYAIIBHOM 3Tarle MPOMBINIIEHHOW peBostonnu. C pa3BUTHEM MPOMBIIUICHHONW PEBOJIIOINUH,
00BEIMHEHUEM JIFOJICH B TIPOMBIIUICHHO-COITUAIEHBIC OOIUHBI U MOSBICHUEM MIPOTPAMMHUPYEMBIX
MHHH-3aBOJIOB, TPOMBIIUICHHBIE OOIIMHBI OPTaHU3YIOT TMPOU3BOJCTBO 3TUX W3ACIUA CBOUMU
CHUJIaMU U OKOHYaTeJdbHO «moxopoHAT» THK m kpymHBIH mpoMBINIIeHHBIH OM3HEC 06€3 KPHU3HCOB,
€CTECTBEHHO U IUIaBHO. Tak 3aBepIIMTCS MPOMBILUIEHHAs peBoitonus B Poccuu, Tak 3aKOHUMTCS
MEepUOJ POCCUMCKOro Kanutaiauzma. llotomMy uTo, MHUHM-3aBOABI M MHHH-IIPOM3BOJCTBEHHbIC
cucTeMbl obecrieuaT (hOpMUPOBAHKE TPOU3BOICTBEHHBIX sIYEEK, KOTOPhIE obecrneyaT (hOpMUPOBAHHE
MTPOMBIIIJICHHO-COMATLHBIX OOIIMH, a OOIIMHBI CBOMM CETEBBIM B3aWMOJCHCTBHEM CO31AIyT
COIMATILHO-TIPOMBIIIJICHHYI0 CeTh: «POCCHIICKHMI OOIMIMHHO-CO3HIATEIIBHBIN COIMYM» — Hadajo
BO3POXKICHUS [IUBUIU3ALMY HA 3eMJI€.

OCHOBHOH MPUHIUIT CHCTEMOTEXHUKH IIacuT: «HeBO3MOKHO yBUIETh CTPYKTYPY CUCTEMBI U
MOHATh €€ (PYHKIMOHUPOBAHUE, HAXOASCh BHYTPH CHUCTEMBI, OyJIyud OJIEMEHTOM CHCTEMBI,
HEeoOXoauMO yBHUAETh (TMOHSATH) CHUCTEMY WU3BHE, MOJHSABIINCH HAA CcUCTeMoi». [loaTomy
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HEBO3MOXXHO YBUECTHh MPABHILHOCTH COLMATHHOTO YCTPOWCTBA OOINECTBA, KAK CUCTEMBI, Oyaydn
9JIEMEHTOM OOIIECTBa M HAaXOASChb BHYTPH ATOTO OOIIECTBAa, HEOOXOIUMO YBHUIETH (TIOHSTH) €ro
W3BHE, MOJHSBIIMCH HAaJ 0OIIEeCTBOM. YenOoBEK 3TOro caenaTh HE MOXET. JTO MOXKET CHeaTh
«BuxpeBasi pe3oHaHcHasg Mojenb BceneHHoi». [locTpouB MpoOEKIUI0O MOAEIM Ha COBPEMEHHOE
poccuiickoe 00IIecTBO, aBTOP MOJYYMI BO3MOXKHOCTH TMOAHSTHCS HaJ OOLIECTBOM U TMOIYYHUTb
BBIIIEU3JI0KEHHbBIE PE3YbTaThl. TO, UTO U3JI0KEHO B JAHHOM CTaThe — 3TO peajbHasl CUTyalus, 3TO
CIICHapHii COIMAJIbHBIX MMPeoOpa3oBaHUN B POCCUIICKOM 00IIecTBE, KOTOpble OXHIaloT Poccuio B
HemajgekoM OynaymeMmM. DTy CHTyaluio (CleHapuil MPOMBIIUIEHHO-COLUATILHOW PEBOJIIOIUN B
Poccun) nokazana npoekius moaenu BeenenHol Ha poccuiickoe 00LIECTBO.

Poccust momkHa MHTEHCHBHO TOTOBUTHCS K IPOMBIIIJIEHHO-COLMAIBHON peBomtonuu. Yepes
CBOIO MOJIeNTh BeenenHas mpeiocTaBuiia HaM 1 CTPATETHIO, U CIIOCO0 TeHCTBHIA.

Han crparerueii, n3noxxeHHOU B 3TOU cTaThe, aBTOp padotaer ¢ 1996 rona, ¢ camoro Hayana
pa3Baja pycCKOro HHKEHEPHOTO 00pa30BaHMs aMEPUKAHCKIMHE «KOHCYJIbTaHTAMI». JTa CTPATETHUS
HE MOTIJIa TMOSIBUTHCS paHbllle — K HEl He ObLIO rOTOBO pOCCHIiCKOe 00IIecTBO, HE ObLI TOTOB
[Ipe3unent P®, He 6p110 roTOBO pyKoBOACTBO MuHOOpHayku P®, He OblI TOTOB U caM aBTOp, UMes
TOJIBKO Pa3pO3HEHHBIE IOJOKEHUS IOCTPOeHMs cTpareruu. CrpaTervs MoJgydusia JOTHYECKOE
3aBEpPILECHHE B TEUCHUE MTOCIIEIHNX IECTH JIET.

Panee MbI paccMoTpenu cuTyaluio, B KOTOpOi COBPEMEHHBIN MOJI0/I0M TaJaHTIMBBIM HHKEHED
CErOHsI HE 3aMHTEPECOBAaH B TEXHOJIOTMYECKOM IpophiBe Poccuu, MOTOMY 4YTO 3TOT IPOPHIB
MIPUHECET JIMBHUJCH]IBI TOJIBKO OJIMTAapXaMm, TON — MEHEDKepaM, POCCHUUCKUM KalmUuTaIMCTaM |
YUHOBHUKAM. DTOT IIPOPHIB HUUETO HE JJAET CAMOMY MHXKEHEPY, €ro COTPYAHUKAM U ero Oym3kum!!!

Bce MeHseT mnpoMBIIIIEHHAs PEBOMIONUSA (TEXHOJOTUYECKH mpopbiB). OHa MeHseT
HaIpaBJICHUE YEeJIOBEYECTBA OT TNI00aIM3aluu K ACHEHTpalIU3alli U KOOMNepaluu — K CO3AaHUIO
MIPOMBILIJIEHHO-COLIMAJIbHOM CeTH, KOTOpas oxBaTUT Bclo Poccuro, a 3arem Bech Mup. Tenepn
TAJAHTIVBBIA HHXKEHEP KPOBHO OYJIET 3aMHTEPECOBAH B TEXHOJIOTHYecKoM mpopkiBe Poccun. Temneps
OH WJM COTPYJHHUK MPOTPaMMHPYEMOTO MHUHHU-3aBOJa M JI€JIA€T STOT MPOPBIB AJI MOBBIIICHUS
3G (GEKTUBHOCTH CBOETO 3aBOJIA M JUISI TMOBBIIICHUST 0JIATOCOCTOSIHUS (OOIIMHBI) BCETO KOJUICKTHBA
MUHHU-33aBOJIa, WJIM OH XO3SIMH (PyKOBOJAWTENb) HU(GPOBOrO MHUHH-TIPOU3BOJICTBA M HAIPIMYIO
3aMHTEPECOBAH B TEXHOJIOTMYECKOM IIpopeiBe Poccum.

B »TOM mpopsiBe 3aMHTEpecOBaHbl Bce rpaxaaHe Poccuu, moToMy 4TO BCE POCCHUKCKOE
HACEJICHHE PACIPEICIUTCS TI0 MHHU-3aBOJIaM U NU(DPOBBIM MHUHH-TTPOU3BOJCTBEHHBIM CHCTEMaM H
OyZAeT MPOU3BOJUTH BCIO MPOIYKIIMIO, KOTOPYIO cerofHs Poccust 3aBO3UT U3 — 32 MOPSL, U3 3aIaJHON
EBponel m u3 Kuras. IIpoMblnuieHHas peBOMIOLNS OCYIIECTBUT IIOJIHOE MMIIOPTO3aMEIECHHUE U
JTUKBHAANMIO Oe3paboTuiibl B Poccum.

Ceilyac K BOCHPUATHIO CTPATETHH, MU3J0KEHHOW B 3TOM cTathe rotoBbl Bee. Ceituac Poccus
roTOBa K BO3pOKAeHMIO L[[MBMIM3anMu B POCCHIICKOM OOIIECTBE, a TaJaKTHUECKUU MOIyTEePHOL
noabeMa (pa3BUTHS) B HAllleld COJHEYHOM CHCTEME MHUIMUPYET 3TO BO3poXKIeHue. B 3Toil cBs3u
pykoBOJICTBO MuHOOpHayku PD momkHO OTOPOCUTH BCE TONOXKEHUST M MHCTPYKIIMH aMEPUKaHCKUX
«KOHCYJIbTAHTOB» M paccMaTpuBaTh Kaxablii TexHuuyeckuid BY3 He Kkak OTIENbHOrO Hrpoka
«CBOOOTHOT0» PbIHKA 00Pa30BaTENIbHBIX YCIYT, a KaK y3eJl €IUHON JUHAMUYHOM CEeTH POCCHUHCKUX
TexHndeckux BY30B, Kak perMoHaIbHBINA LEHTP TEXHOJOTHYECKOro npopsiBa Poccuun. B 3Toit cetn
kaxaomy BVY3y MunoOpunayku P® pomkHO oOecmeuuTh OOCTYyN K pecypcaM pPOACTBEHHBIX
poccuiickux BY30B. D1a ceTh criuaauT pa3nuaus Mexay nepudepuifHbIMU U CTONUYHBIME BY3amu.
OTa ceTh Pe3Ko MOJHUMET KaueCTBO MH)KEHEPHOT0 00pa3zoBanusi B Poccuu, moToMy 4T0 KOHKYPEHIIUIO
MeXIly TexHUuecKuMH BY3amu Mbl npeobpa3yeM B COTPYAHUYECTBO C €IMHOM LEJIbIO — TOJIrOTOBKA
BBICOKOKBATH(PUITMPOBAHHOM BHICOKOOOPAa30BAHHON BBICOKOHPABCTBEHHOW WHKXEHEPHOM MPOCIONKH
POCCHIACKOTO OOIIECTBAa, MOTUBUPOBAHHON M MATPHOTHYCCKH HAMPABICHHOW HA TEXHOJIOTHUYECKUN
npopsiB Poccun, Ha Bozpoxnenue L{uBunnsanuu B poccuiickoM o0IIIecTBe.

He xanuTaan3ma, He conuaan3Ma, He KOMMYHU3Ma, a — HluBnan3zanum.

B xaxgom npomeiiuienHoM ropoae CCCP Owutn oTpaciessie TexHonoruueckre HUN. bes aHux
ObLIO HEBO3MOXKHO pa3BUBaTh BBICOKUMH TEMIIAMH COBETCKYIO IPOMBIIUIEHHOCTh. B
Bo3poxaarorieiicss Poccun, pynkimu rexnonornaeckux HUM, Heo0Xxo1uMo BO3pOAUTE U BO3JIOKHUTH
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Ha peruoHaJIbHbIE TeXHUYeCcKHe BY3bl, mpeBpaTuB UX B PETMOHAIBHBIE HEHTPBI TEXHOJIOTMYECKOTO
npopsiBa Poccum, kak B IJIaHEe MOATOTOBKM HMHXKEHEPOB HOBOW (opmanmu, Tak U B IUIaHE
WCCIIEIOBAaHNI W pa3pabOTOK MPOPBHIBHBIX MPHUPOAONOIOOHBIX TEXHOIOTUH M albTepHATHUBHOM
npupoaonono0Hoi sHepreTuku. Bospoxkmatomasicss Poccuss momkHa OBITH HampaBleHa Ha
JUKBUIAIMIO COBPEMEHHOTO COIIMAIBHOTO BapBAPCTBA, KAMTUTATMCTHUECKUX U3BPAILICHUN B CTpaHe
1 Ha Bo3pokaenue LluBunuszanuu B poccuiickoM o01ecTBe.

PykoBoacTtBy MunoOpHayku PO HeoOXoaumMo HEe OTKIIaAbIBasi HA4aTh peopMy POCCHICKOTO
IIKOJILHOTO 00pa30BaHUS U BBICIIETO TEXHUYECKOT0 00pa3oBaHus s JOPMUPOBAHUS POCCHUIICKOTO
WMHTEJJICKTYyallbHOTO TMOTEHIMANa U OOECHeueHUs: TEXHOJOTHYECKOTO M COIMAIbHOTO IPOphIBA
Poccum, ctparerus KoToporo u3jaoxeHa Boiiie. Bo3rinaButs 3ty pedopmy Heodxoaumo [IpesuneHty
P® nuuno, a MBI, pyccKkasi TEXHUYECKasT HHTEJUTUTCHITHS — TPOoQeccopa POCCHUCKIX TEXHUICCKUX
BY3o0B, Oynem ocymecTBIsATh €€ ¢ OOIBIINM SHTY3HA3MOM.

VY aBropa yOemuTenbHas Mpock0a K PYKOBOAMUTENSIM CTPAHbI, K PyKOBOJUTEISIM U BEAYIIUM
cnenuanuctam MunoOpHayku PO, k pekropam, npopekropam u npodeccopam poccuiickux BY3o0B —
yBa)kaeMble KOJUIETH, U3JI0)KEHHAs B 3TON CTaThe, CTpaTerus peopMbl pOCCUHCKOTO WHKEHEPHOTO
oOpa3oBanus u Hayku XX| Beka HampaBieHa Ha MpeoOpa3oBaHe KOHKYPEHIIMH CPEI POCCHICKIX
BY30B B WX COTpYOHHYECTBO, HAIpaBlicHAa HAa OOBEAMHCHHE HAC, PYCCKOW TEXHUYICCKOM
WHTEJUTUTCHIINM, B CTPEMJICHUH BO3POJUTH, 3HAMEHHUTOE Ha BeCb MUp, pycckoe HHXEHEPHOE
oOpasoBanue, co3maBaemoe B Poccum mo 1990 roma OGomee 200 mer, W BBIBECTH €ro Ha
MPUHIIMITUATBFHO HOBBIA YPOBEHB, COOTBETCTBYIOMI X X| BeKy. YBepeH, 4To Mbl 00JbIIe He OyaeM
MIOKOPHO PEan30BaTh «aMEPUKAHCKUE KOMIIETEHIIMMY B HAILIUX POCCUICKUX TexHU4Yeckux BY3ax.
VYBepeH, 4TO HaMMH (PYCCKOM TEXHMYECKOW MHTEJUTUTCHIIMKM) OOIIMMH aKTHUBHBIMH JICHCTBHSAMU
MpeUIOKEeHHAas cTpaTerust craHeT crparerneid Munoopuayku PO B nawane XX| Beka. [Toromy uro,
9TO CTpaTerwsi JOCTHKEHHS BCEOOIero Ojiara pOCCHHCKOTO OO0IIeCTBA, CTPATETHS JTOCTHKCHHS
JUYHOTO TMPOUBETAHMs KaXJAOro rpaxaaHnHa Poccun depe3 MpoLBETAaHUE POCCHIMCKOTO
rocyJapcTBa — 3TO M €CTb Hadano Bo3poxkaeHusa LuBmnmzaumm Ha 3emne. M 310 Havaio
uHUIupyeTcs B Poccuu ranakTuueckuM mpoieccoM (TOoIyepruo oM MoAbeMa) Pa3BUTHS B HAIICH
cojiHe4yHoH cucteme!!!

Ceiiuac Bcesennasi 3a Poccuro!!! Ceiiuac Becesiennas B pe3onance ¢ Poccueii!!! Ceituac
MBI, pycckue, onupasich Ha Hannonanasnyio Unero

Poccun «O01mee 0J1aro npespiiie JUYHOT0» U HA 3axkoH Kpurtnueckoro Ymesa, 10/KHBI
HCNOJIb30BATh, HAYABIIMMCH TAJAKTHYECKHMI MOJYNEepuo] PAa3BUTHS, IS JHKBUAALUHA
COMAJIBHOI0 BAPBAPCTBA U KANMMTAJIMCTHYECKHX M3BPAIllEHUIl B POCCHMIICKOM 001IecTBe, /I
BO3POK/IEHUsI POCCHIICKOH MPOMBINLIIEHHOCTH, 11 BbIBoAa Poccun B cOCTOsIHME NMPOLBETAHUSA
U MMPOBOT'0 TEXHOJIOTHYECKOT0 JTUAEPCTBA, AJs1 Havyana Bo3poxaenus LuBunuzannu na 3emue.
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BUXPEBAS PE3OHAHCHAS MOJIEJIb BCEJIEHHON
U EE IPAKTUYECKHUE NPUJIOKEHUS

B. . IL1bIkuH

OI'BOY BO «YamypTckuil rocy1apCTBEHHBI YHUBEPCUTET», T. M>KeBCK

BOF co3agall MaTepHaanme YacCTHIIbI, CUJIbI Memuy HUMH U (byHJIaMeHTaHI)HI)Ie 3aKOHBI IBUKCHUS. BCCJ’leHHaH 3any1ueHa
B JIBIDKEHHE 110 3THM 3aKOHAM U JBMIXKETCS J0 CUX IOP MOJOOHO XOPOIIIO OTIKEHHOMY MEXaHHU3MY.
Wcaax Heroton

«BuxpeBast pe3oHaHCHast Mozellb Beenennoii» Oblia coznana B epuos ¢ 1970 mo 1985 roast
1 BIIepBbIe omyOnukoBaHa B 1995 roay [1, 2]. Moaenb 00bsicHIIIA OOJIBIIMHCTBO SBJICHUN, KOTOPHIE
JUTSL TPAAUITMOHHONM HAYKHU SIBJISIFOTCSI aHOMAJIbHBIMU, OTBETHJIA Ha OOJIBITMHCTBO BOMPOCOB, HA KO-
TOpbIE Y TPAAULIMOHHON HAYKH OTBETOB HET, PACKpPbUIA IPUUYMHY KpU3HCa COBPEMEHHON MaTepHUalln-
CTUYECKOM HAYKH, paCKpblJIa MPUUHUHY SHEPTETUUYECKOTO U HKOJIOTUYECKOro Kpu3nca Ha Hatei [1na-
HeTe, MoKa3ajaa NPUHIUINAIBHYIO TSKETOBECHOCTh U MPUMHUTUBHOCTh HAlIEH TEXHUKU U TEXHOJO-
T'Uii, TOKa3ajga HEBEPHOE HAIPABJIEHUE HAILIEr0 MaTepUaIbHOIO IMPOU3BOACTBA, OOHAPYKUIIA Hallle
HECOBEPIIEHHOE MPECTaBICHUE O YEIOBEKE KaK O CYIECTBE, [T0Ka3ala TyIUK B HAaIlIEM COIIMAIbHO-
0011eCTBEHHOM yCTpoiicTBe. «BuxpeBasi pezoHaHcHas monenb BceneHHoi» mokaszana, 4To coBpe-
MEHHOE YeJIOBEYECTBO 0a3upyeTcs Ha YEThIpeX KOHLEMIUAX («OUEeBUIHBIX)» UCTUHAX ), KOTOPHIE 3a-
TOPMO3WIH ero pa3Butue [1, 2]:

1) KOHIIETIIIMK BCEMUPHOTO TATOTCHHUS Kak OCHOBBI BceneHHOM;

2) KOHIICTIIMH CBKJIMI0BON FEOMETPUH KaK KOHCTPYKIIMOHHOM MH)KEHEPHOUW OCHOBBI YEJIOBEUECKOTO
o0111ecTBa;

3) KOHLICTIIMH AJIEKTPHUUECKOTO TOKA, KaK MOTOKA 3JICKTPOHOB B MMPOBOIHUKE;

4) KOHIICTII[MH YEIOBEeKa, KaK BBICIIETO CYIIECTBAa BO BeeneHHOi.

«BuxpeBast pe3oHaHCHas Mozelb BceneHHON» Iokasana, 4To BO BceneHHON NeHCTByeT He
OJIHA CWJIA TATOTEHUs, BO3BEJICHHAs B 3aKOH, a JIB€ IIPOTUBOIIOJIOKHBIE CUJIbI — TATOTEHUE U OTTaJl-
KHBaHHE, KOTOPHIC HAXOIATCSA B MOCTOSHHOM (OCCKOHEYHOM) B3aUMOICHCTBHU. DTO B3aMMO/ICH-
CTBUE TATOTEHUS U OTTAJKUBAHUS (OPMUPYETCS MOCTOSHHBIM BUXPEBBIM IIPOCTPAHCTBEHHBIM JIBH-
KEHUEM DHEPTHUH, SBISIONIMMCS OCHOBOUM CTPYKTYpbl BeceneHHoM, MpoCcTpaHCTBEHHBIX BUOpALIUid U
MIPOCTPAHCTBEHHOT'O YHEPIreTUYECKOI0 pe30HaHca. BUXpeBoe MPOCTPaHCTBEHHOE IBUKEHHUE SHEPTUU
— 3TO OCHOBA CaMOT€HEpAINH U BO30YK/IEHUS HE3aTYXAIOIIHUX MTPOILIECCOB (B TOM YHUCIIE JIEKTPOMAr-
HUTHBIX) BO Bcenennoil. BuxpeBbie sHepreTHueckue CTPYKTYpbl U BUXPEBOE MPOCTPAHCTBEHHOE
IBUKEHHUE dHEPTUU (POPMHUPYIOT MPOCTPAHCTBEHHOE B3aUMOJCHCTBHE MATEPHABHBIX OOBEKTOB U
o0ecreunBaroT TMHAMUYECKOE HEPaBHOBECHOE COCTOSIHUE pa3BUTHs (paciupenus) Beenennoit. Mo-
JIeNTb TI0Ka3ana, 4To BO BeeleHHOM HeT Clly4aifHOCTH, HET Xaoca — BO BeeneHnHoii rmobansHbIN mopsi-
JOK. DTOT MOPSIIOK TOCTUTAETCSI 38 CYET BUXPEBOTO MPOCTPAHCTBEHHOTO Pe30HaHCa U (POpPMUPOBa-
HHUSI CTPOTO PETYIISIPHOM TPOCTPAHCTBEHHOM SHEPrETUYECKOUN CTPYKTYPHL. BeelleHHast He TpocCTo pac-
LIMPSAETCS — OHA IOCTOSTHHO 00pa3yeT (BhIPAIIUBAET) BCE HOBBIE AJIEMEHTHI ATON PEryJIsipHON CTPYK-
Typbl. « BuxpeBas pezonancHast Mmojenb BeenenHoin» nokasana, uto CoJiHIle MOCTOSIHHO M0 CIIHpaiu
yAQJIgeTcs OT LIEHTPA Hallle TalaKTHKHU, YTO 3eMJIs IO CIIMPAJIU MOCTOSIHHO yaansercs oT ConHua,
yTo JIyHa 1o cnupanu mocTosHHO yAansieTcs: OT 3eMiid, uto Hama [[nanera, Bpamaschk BOKpYT CBOei
ocH, GOPMHUPYET B3aMMOJICUCTBHE C BUXPEBOM COCTABIISAIONICH YHEPTUU OKOJIO3EMHOTO MPOCTpaH-
CTBA, TIOCTOSIHHO 3aXBaThIBACT 3TOT BUJI SHEPTUH, IPeoOpasyeT e€ B MaTepHIo, MOCTOSIHHO HapaIy-
Bas CBOIO MacCy M YBEJIMUMBAsACh B 00beMe (IOCTOSTHHO PacIIupssiCh M YBEITUUMUBAsi CBOU JUAMETD).
Taxum oOpa3om, Bo BeeneHHo# — riiobanpHas IpUYUHHO-CIIEICTBEHHAS CBsA3b. Xaoc Bo BeenenHoii
TOJIBKO B OJIHOM MECTE€ — B TOJIOBE 4YEJIOBEKAa, KOTOPBIA MBITAETCSA NPUBHECTH 3TOT XaoC BO

>[5 ] <
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Bcenennyto u npiTaeTcsi 00bACHUTH 3apokIeHrEe BeeneHHOM «O0bIIM B3pBIBOMY, a BCE MTPOLIECCHI
U siBJICHUs BO BCeIeHHOM MBITAaeTCsl TPEACTABUTH CIIy4alHbIMU [2].

B 1865 roay Pynonsd Knaysuyc copmynupoBai BTopoe Hayaio TepMOJUHAMHUKHN KaK TOCTO-
SITHHOE HapacTaHue SHTPOIHH, T. €. HEYTIOPsII0UEHHOCTH (Xaoca) Bo Beenennoii. [lockosnbky, o MHe-
Huto Kiay3uyca, sHTponus Bcerja TOIbKO BO3PACTAET, TO MOJIYYAETCs, YTO B MOMEHT CBOETO POXK-
neHus BeeneHHast Obu1a CBEpXYIOPSIIOYCHHBIM MaTepruaIbHBIM 00pazoBanueM. [loaTomy B qabHEH-
IIEM U BO3HHKIJIA TEOPHS «OOJBIIOTO B3PHIBA» ATOTO CBEPXYMOPSA0YCHHOTO MaTepHalIbHOTO 00pa-
30BaHUs, OCKOJIKH ((pparMeHTHI) KOTOPOT'O XaOTUICCKH PA3JICTAIOTCS BO BCE CTOPOHBI B TEUCHUE MHO-
TUX MUJITHAPAOB JIeT???

«BuxpeBas pezoHaHCHast MOJieNTb BeenenHoiy mokasana rio0anbHbINA TOPSI0K BO BCEX dHEPTe-
TUYECKHUX M MaTepuaibHbIX 00pa3zoBaHusx Beenennoil. Het Bo Beenennoit Bo3pactanus xaoca (1Bu-
JKEHUSI OT Topsiika K xaocy) nmo Kmaysuycy, HeT Bo BceeneHHOM OBMKEHUSI OT Xaoca K MOPSAKY IO
[Ipuroxuny. Bo Beenennoit nopsaok M3navanensiil! 3anporpammupoBanHssblil! Ynpasisemsrit! [3].

«BuxpeBas pe3oHaHCHas MOJENb BeeneHHoiy nmokasana, 4T0 OCHOBHOM 3aKOH BceneHHoi -
«3aKOH KpUTUYECKOTI0 YUCIIA», YTO HEOPTAHU30BAHHBIHN MOTOK 3JIEMEHTAPHBIX YHEPT€TUYECKUX BUX-
peit (BUXpEOHOB) MUPOBOTO ITPOCTPAHCTBA POPMUPYETCS BO BCEIICHCKUE OPTaHU30BAHHBIC BUXPEBEIC
MOTOKH Pa3IUYHBIX YpOBHEH (Mepapxuto Buxpei). Korga koianmuecTBo BUXpPEOHOB B cpOPMUPOBAH-
HOM BUXPE€ JOCTUTAET «KPUTHUECKOTO YHUCIIAY, T.€. KPUTHUECKOTO Yncia HHPOPMAIIMOHHO — YHEPTe-
TUYECKUX B3aHMMOJICHCTBHIL, TO B 3TOM BUXpE (hOpMHUpYyeTCs eUHOE ToJie B3aUMOICUCTBUN — CO3HA-
HUE BUXPS — 3TOT BUXPh CTAHOBHUTCS Pa3yMHBIM HH()OPMAIIMOHHO — YHEPTETHYECKUM 00pPa30BaHHEM
(kak cTast NTHUI] UM MypaBEHHUK MIPH TOCTIKEHUN KPUTUUYECKOTO uncia ocobeit). [ToaTomy Bes cu-
CTeMa BCEJIEHCKUX BUXPEH HE XaOTUYECKasl, a pa3yMHas CTPOTO YIOPSAOUYEHHAS U Pa3BUBAIOIIASCS.

Jlist MeHs1, Ha MepBBIX dTamax Co3JAaHus Mojeiu BceneHHOM, Bcerma ObUIO 3arajiko — Kak
ocIie «0OJBIIOT0 B3pIBAY CHOPMUPOBATIACH TaKast CBEPXYIOPSA0YCHHAS] CHCTEMA BUXPEBBIX 00pa-
30BaHMUI, KOTOPBIE MPOSBISAIOT 3JEMEHTHl Pa3yMHOIO CYIIECTBOBaHUS U pa3BUTHUs? OTBET Ha 3TOT
BOMpOC J1an HoOeneBckuit naypeat Aptyp KoMnToH 3a monBeka 0 Hadaaa MOMX UCCIIEJOBAHUNA — OH
YTBEP)KIaJl HAJTMYKME PAa3yMHOW CHIIBI 32 KaxabpIM (peHOMEeHOM BceneHHOW W yTBepKIan JAeHCTBUE
MbICIH Ha MaTepuio. [loatomy no KoMntoHy Kaxk/iblii BCEJIEHCKUNA BUXPh — 3TO pa3yMHbI KOCMHUYE-
ckuii penomen. Yepes 50 et mocne BeiBogoB Komnrona « BuxpeBas pe3oHaHcHas Mozelb Beenen-
HO¥» moka3ana, uto KomnroHn npaB — BeeneHHas 3amnoqHeHa pa3yMHBIMUA BUXPEBBIMU (DeHOMEHAMH
(cymHocTsamu). Korma KonmuecTBO 3TUX pa3yMHBIX CYIIHOCTEH JOCTUTIIO «KPUTHUECKOTO YHCIIa,
TO chOPMHUPOBATOCH EAMHOE BCEICHCKOE ToJie B3anmoeiicTeuii — Co3nanue Beenennoit — Beenen-
ckuii Pazym — TBopen — Coznarens Beero u Bes!!!

[ToaTomy Bo BcenenHoil HeT, U OBITh HE MOXKET CIydallHOCTEH M KAaTaKIM3MOB («OONBIINX
B3PBIBOBY). BceneHHast — 3To )XKMBOM pa3yMHBIN OPraHU3M, KUBYIIIUN U Pa3BUBAIOIIUNICS CTPOTO IO
3akonam Tsopua!!! Be€ Bo Beenennoit pa3yMHO: ralakTHUECKUE CIIOM, TAIAKTUKU, CO3BE3AUS, TY-
MaHHOCTH, COJIHIIA (3BE3/IbI), TIIIAHETHI, BCE (POPMBI )KM3HU HA TUTAHETAaX.

«BuxpeBas pe3oHaHCHas MoJielIb BeeneHHon» nokasana, YTo W3Ha4ajabHO )KU3Hb HA IJIAHETaX
ObLIa co3aana B sHepreTudeckoit popme. M ToabKO CycTst MIJITHAP/IBI JIET OblIa co3AaHa OWOJIOTH-
gyeckas popma xu3HH. Mojenb mokas3ajia BO3MOXXHOCTh CYIIECTBOBaHUS BO BceneHHOU IMuaHeT
OMoJIorMUecKor HeAplmaIiei GopmMoit KU3HA. ITO TAaKOE K€ YEITOBEYSCTBO KaK U MBI, HO Y HUX Ha
IIaHeTe HeT aTMoc(depsl (OHa UM HE HYKHA) M OHHU KHUBYT 32 CUET MOTJIOMICHUS UX OPTaHU3MOM
sHeprun BceneHHol (BCeIEHCKOTo MOTOKA BUXPEOHOB) M MMPE0OPa30BaHUS €r0 B MATEPHIO — B TTUTA-
TEJbHBIE BEIIECTBA U MUKPOIJIEMEHTHI HEOOXOAMMBIE JIJIS )KU3HH UX OpPTaHU3MA.

«BuxpeBas pe3oHaHCHas MojeNlb BceneHHoi» nmokaszana pa3BUTHE YeJIOBEKa Ha 3emile, Kak
3aXBaTHIBAIONIMIA TPOIECC OMOIOTUYECKOTO BBDKMBAHMS U (DOPMUPOBAHUS pa3yma B TeueHue 2,5
Muutap1oB JetT. Okoso 500 MUIUTMOHOB JIET Ha3a]l COCTOSIICA MEPEXO]] OT PACTUTEIBHOM K )KUBOT-
HOM u3HU Ha 3emiie. OKO0JIO MUJUTMOHA JIET Ha3aj] Ha 3emMJie TOSBWIMCH nepBbie Jiroau. Okoso 38
000 et Hazax Ha 3emie Havasa (GOPMHUPOBATHCS Oelas paca — CIaBSHCKas paca.
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«BuxpeBas pe3oHaHCHast MOJEIb BeeneHHo» nmokas3ana TyMKOBOE HalpPaBJIEHUE YeJIOBEYE-
CTBa 3€MJIM B Pa3BUTUN TEXHUKU U TEXHOJIOTHMA.

B ocHoBe coBpeMEeHHOM TEXHUKHU JICKUT MIPEOIOJICHUE CUITBI TATOTCHHS, & BCE COBPEMEHHBIC
TEXHOJIOTHH TIOCTPOEHBI HAa OCHOBE OOPHOLI ¢ rpaBUTanuel. «Buxpesast pe3oHaHcHas Mojenb Bee-
JICHHOW» TOKa3ayia, 9YTO C TPaBUTAIUEH HE HYXHO OOpOTHCS, €€ HY)KHO HCIOJB30BaTh, IPUMCHSIS
MIPOCTPAHCTBEHHYIO BUXPEBYIO T€OMETPUIO U BUXPEBBIEC MPOCTPAHCTBEHHBIE PE30HAHCHBIE TEXHOJIO-
ruu BceneHHou.

EBknumoBa reomeTpust Obliia cO3/1aHa B paOOBIIaEIbUeCKUN IEPUOJ YEIOBEYECTBA C €r0 MPHU-
MUTHUBHBIM YPOBHEM Pa3BUTHSI, C €T0 «IUIOCKO-TIApAJIETLHBIMY) YPOBHEM MBIILICHHUS, KOT/Ia HayKa
(reomeTpusi) HyHa ObllIa TOJBKO JAJISl TOTO, YTOOBI BBHIMONHITH 3eMIIEMEpPHBIE PadOTHI. 3a Mepuos
«HAYYHO-TEXHUYECKOU PEBOJIOIHMI €BKIIUIOBY T€OMETPUIO MHXKEHEPHI MIPEBPATHIIN B OUECBUIHYIO
uctTuny [3].

«BuxpeBas pe3oHaHCHas MOJeNb BeenenHoi nmokasana, 4To BO BCeneHHOM HET TpeyrojabHu-
KOB, IPSIMOYTOJILHUKOB, KyOOB, Mapaielenune 0B, IUIHHIPOB U T. . Hu 0J1HO %1BOE CYyIIECTBO B
[Ipupoe He co3aeT CBOE JKU3HEHHOE MPOCTPAHCTBO U3 MPSIMBIX JIMHUH, TUIOCKUX POPM B 00BEMOB,
OTPaHMYEHHBIX UWIMHAPAMHU, NapajieJenuneaMd 1 npsMeiMu yriamu. Co3gaBaeMble COBPEMEH-
HBIMH WH)XKCHEpPaMHU HCKYCCTBEHHBIC (DOPMBI, 3aMKHYTHIC yTJIOBAThIE OOBEMbI U IUIHHIPUICCKHEC
KOHCTPYKIIUU HepeabHbI C TOUKH 3peHust [Ipuposl, 1 11000€ NX IpUII0KEHUE K OKpY KaroIel ei-
CTBUTEIILHOCTH HeecTeCTBeHHO. Beé xuBoe B [Ipupoje cylecTByeT B €CTECTBEHHBIX 3UI3arooopas-
HBIX (CIHpaJIeBUIIHBIX) HOpPax, B THE3AAX C fAiilieoOpa3HbIMH (hopMaMH, B paKOBHHAX, UMEIOIIUX
(hopMy 3aCTBIBIINX CIHPATICBUIHBIX YHEPreTUYCCKUX MOTOKOB (BUXPEBBIX 00Opa3oBaHumii) Beenen-
Ho#. [Tpupona co3znaet Takue GopMBI Be3/ie U BO BCEM, a UelloBeK (MHXKeHep) — HeT. Bo Beenennoit
HET BCEro TOTO, YTO JISKUT B OCHOBE MH)KEHEPHOTO MBIIIJICHUS COBPEMEHHOTO YEJIOBEYECTBA, YTO
SIBJISIETCSI COBPEMEHHOM KOHCTPYKIIMOHHOM OCHOBOM MH)K€Hepa. ToJIbKO Ha MUKPOYPOBHE MaTepuu
B [Ipupose peanu3yroTcst mpsiMble TUHUH, PU3MATHIECKUE (DOPMBI KPUCTAIIIOB ¥ ()OPMBI, OTpaHU-
YEHHbIC MPSAMBIMU yTJIamMHu [3].

Bo BcenenHoil HeT reomeTpuu, Ha OCHOBE KOTOPOM YEJIOBEK (MHKEHEP) B TEUEHUE HECKOIBKUX
BEKOB CTPOHJI OKPY’KAIOIIUK ero MUp (MCKYCCTBEHHBII MaTepHUaIbHbIA MUP), BOIICAIINI B IPOTH-
BOpEYHE C €CTECTBEHHBIM MUPOM — C [Ipupopaoii. CoBpeMEHHOE MHKEHEPHOE MBIIIJICHHUE CKOBAHO
HCKYCCTBEHHBIM TPEXMEPHBIM MPSAMOYTOJIbHBIM MPOCTPAHCTBOM E€BKJIMIOBOM T'€OMETPUHU, KOTOPOE
JIUIIWIO UHKEHEPOB NMEPCHEKTUBBI BCTpauBaHUs yenoBeuecTna B [Ipupoay, B 0K0I03eMHOE KOCMU-
YecKoe MPOCTPaHCTBO, BO Bcenennyto. B 3ToM cokpbiTa 0/jHa U3 KOPHEBBIX MPUYUH TNI00ATBEHOTO
9KOJIOTUYECKOro Kpu3uca Ha Haeit [Lnanere [2].

Amnrmuiickuii mpodeccop xon Cepinb yrBepknaet: «Bcé B [Ipupoie mocTpoeHo Ha CTpoKaii-
IUX 3aKOHOMEPHOCTSIX, HO Mbl UX HE BUIUM. MBI HE MOXEM UX YBHUJAETh IMOTOMY, YTO MOJIYUYUIIU
CTaHJapTHOE 00pa30BaHUE, M3-3a YETO MbI MPOCTO OCJIEILIN. 3aMOJIHUB CBOE CO3HAHUE CTEPEOTH-
MaMu, Mbl YTPATHIIN CaMy CIOCOOHOCTh BUAETH. MBI BOCIIPUHUMAEM peaJbHOCTh HE TaKOU, Kakas
OHAa €CTh, a TAKOM, KAKOW HAC HAYUYUJIU €€ BOCIPUHUMATDY.

Ecan 061 llay0eprep He oTKa3ajicsl OT MePTBBIX KOHCTPYKIUI M HCKYCCTBEHHBIX (opm,
NPUIYMAHHBIX Y€JI0BEKOM (MHKEHEPOM), TO OH HUKOI/AA He NMOCTPOMJ Obl BUXPEBbIX HMILIO3HU-
OHHBIX TypOuH. CBouMHM oTKpbITHSAME Lllay0eprep yka3zan, a cBoMMH H300peTEeHUSIMU OH JI0KA-
3aJ1, YTO NMPUHUMNHUAILHON KOHCTPYKIIMOHHOW OCHOBOI TeXHMKH, TEXHOJOTHIl M 3HEPreTHKH
XXI Beka 10/1:xHBI OBITH NPUPOAHBIE (GOPMBI, €CTeCTBEHHbIE CIIHPAJIEBHIHbIE TPOCTPAHCTBA,
BHXpeBOe NIPOCTPAHCTBEHHOE IBMKEHHE U BUXPeBble YJHepreTuyeckue npouecco! Ipupoast.

«BuxpeBast pe3oHaHCHasE MOJenb BceneHHOW» MmoKa3aia, 4To 3JIEKTPUUYECKUN TOK — 3TO pe-
3yJbTaT pe3oHaHca BUOpaluii BUXPEBOIO 3JEKTPOMAarHUTHOTO IMpoLiecca BOKPYT MPOBOAHMKA (BOJI-
HOBOJIa) U BUOpAIlMii OKPYKAIOIIEr0 €r0 BUXPEBOTO AJIEKTPOMArHUTHOTO MPOCTPAHCTBA. DIEKTPO-
MAarHUTHBIN BUXPh MPOBOJHUKA (BOJTHOBO/IA) B3aUMOCHCTBYET C BUXPEBOM 3JIEKTPOMArHUTHOM CO-
CTABJISIFOIICH CIEKTPa DHEPTHil OKPYXKAIOMIETO MPOCTPAHCTBA, YTO OOECIICUMBACT HE3aTYXArOIIHA



HAYKA U HTHHOBALIUH

BUXPEBOH 3JIEKTPOMArHUTHBIN Mpoliece — AMeKTpudeckuit Tok. To ecTh KoHUenus Moaenu Beenen-
HOU MOJTHOCTHIO COBMAJIAa C KOHIICTIIHEH AJIEKTPUIECKOTO TOKA U IIPOCTPAHCTBEHHOM MepeIauu JIeK-
TpodHepruu Tecis [2].

bosiee Toro, koHnenuus «BuxpeBoil pe30HaHCHOM MoJenu BceneHHOW» coBmana ¢ KOHLETI-
uued BHyTpeHHero B3pbiBa lllayOeprepa (BUXpEBBIX CaMOTCHEPUPYIOIIUX a3pPOJUHAMUYECKUX U
TUAPOAMHAMUYECKUX MPOIIECCOB), JIEXKAIEH B OCHOBE €TI0 MMILIO3UOHHBIX aNapaToB U TYpOUH, pas3-
pabortannbix [1layGeprepoM, U3rOTOBICHHBIX UM U YCIEIIHO UM JeMOHCTpUpyeMbIX [5]. Ho 3T re-
HUaIbHBIE pa3padoTku Lllaydeprepa Tak ke IeeHanPaBICHHO «3a0bLTN», KaK U TeHUATBHBIE pa3pa-
060t1ku Tecbl.

«BuxpeBas pezoHaHcHas Mozenb BeenenHoii» obecnieunsia aBTOpY BO3MOXKHOCTb pa3paboTKu
KOHIENIUI MPUHIIUIHAIEHO HOBBIX TEXHOJIOTHYECKUX M SHEPTeTUUYECKIX CUCTEM:

— BUXPEBOM PE30HAHCHOM Mepeiayu IEKTPOIHEPTUU O€3 MOTEPD;

— 3aMEHbl TPOMO3JKUX, TPYJOEMKHUX, TOPOTOCTOSAIINX U HEI(D(PEKTUBHBIX BHICOKOBOIBTHBIX
JIDII BUXpeBbIM PE30HAHCHBIM BOJIHOBOJIOM;

— BHUXPEBOU pPE30HAHCHOW OECKOHTAKTHOW CHCTEMbI YIUYHOTO 3JIEKTPOOCBEIICHUS (CHUKATO-
el PHEPronoTpedIeHNe YIUYHOTO OCBEIICHHS B ACCATKUA Pa3 U MOBBIIIAIONIEH JOJITOBEUYHOCTh U
HaJIC)KHOCTh CUCTEMBI Ha JiBa MOPSIIKA);

— co37aHus OSCIUTOTUHHBIX THAPOIIECKTPOCTAHIINI Ha OCHOBE KaCKaJ[a MOrPyKHBIX BUXPEBBIX
BcackiBaromux ruapotypoun [llayGeprepa (narommx BO3MOKHOCTh Ha MaJIbIX PeKaxX MOMy4aTh MOIII-
HOCTB JIEKTPOCTAHIIUNA, COM3MEPUMYIO ¢ MOIITHOCTHIO OobIoi 'IC);

— CO3/1aHUsl aBTOHOMHOT'O BUXPEBOT0 PE30HAHCHOTO TerioanekTporeneparopa [llaydeprepa (B
KOTOpPOM 3HEpreTudeckoe pabouee TeIo — BOAA);

— CO3/1aHMsI MOOMJIBHOTO KOMIUIEKCA MepepabOTKH OTXO0I0B MPOM3BOJICTBA U MOTPEOICHUS HA
0a3e aBromoOmtst KaMA3 (ipeiHa3HaueHHOTO J7Isl MOOMIIFHOM MepepadOTKH CBATIOK MAJIBIX TOPOIOB
1 607bIIKX TOCETKOB Poccun B 371€KTPOIHEPTHIO, B Ta3000pa3HbIil BOJIOPOA U KHCIOPO/, KaK dHEp-
TOHOCHTENEH B 0aJTIOHAX; OJJTHOIIPOBOJHON BUXPEBOI PE30HAHCHOMN CHCTEMOM (BOJIHOBOJIOM ), BBIPaA-
0O0TaHHAsI KOMILJIEKCOM 3JIEKTPOIHEPTHUS Tepenaércs u3 Jo00i TOYKH Ha JII0ObIe paccTosHUs 0e3
JIDII u 6e3 moTeps);

— CO3J]aHMsI BUXPEBOW PE30HAHCHOW TEXHOJIOTUHU 3aIIMTHI YEJIOBEKa OT BO3ACHCTBUS U3ITyye-
HUS T€O0NAaTOT€HHBIX 30H, U31yUYEHUS TEXHOTCHHBIX 30H U OT 3JI€KTPOMArHUTHOT'O U3Ty4eHus (cMora)
ropojaa (MPEACTABISIONIUX COO0M OOJIBIIYI0 COBPEMEHHYIO AKOJIOTHYECKYIO TTPOOJIEMy NIt TOPOI-
ckoro HaceneHus Poccuu, KOTopast ceroaHsi HUKEM HE periaeTcs);

— CO3JIaHMs BUXPEBOM PE30HAHCHOM TEXHOJIOTUH TapMOHHU3AINH (BOCCTAHOBIICHUS IPUPOTHON
CTPYKTYpbI) TUTHEBOU OyTUIMPOBAHHOW U BOJIOTIPOBOIHOM BOJBI (CYIIIECTBYIOMINE IIEKTPOMATHUT-
HbI€ TEXHOJIOTMYECKHE IMPOIIECCHl MPOU3BOJICTBA MUTHEBOM BOJONPOBOJHOW M OYTUIMPOBAHHOM
BOJIbI Pa3pyIIAIOT €€ MPUPOJHYIO CTPYKTYPY, HAHOCS HETONIPAaBUMBIN BPEJ1 310POBBIO UEIIOBEKA; 3TO
OJIHA U3 CaMBIX CEPhE3HBIX IKOJOTHUECKUX MPoOIeM ropoJickoro HaceiaeHus: Poccun, kotopyto ce-
TOJIHSI HUKTO HE PEIaeT).

B 2007 rony Hamu co3aHa MpOMBIIUIEHHAs] yCTaAHOBKA BUXPEBOM PE30HAHCHON rapMOHHU3AIUN
MUTHEBOM BOJIBI (TSI 3AIIMTHI Y€JIOBEKA OT HETAaTHBHOTO BO3/ICHCTBUS MUTHEBOU BOJIBI C pa3pyIIeH-
HOUM MOJICKYJIIPHOM CTPYKTYPOIi) B YCIOBHSIX COBPEMEHHBIX TOpo10B Poccum.

B 2010 rogy Hamu co3naHa MpoMbILUIEHHAs! YyCTAHOBKA BUXPEBOW PE30HAHCHOW rapMOHU3ALIUN
MIPOCTPAHCTBA ISl 3AIIUTHI YEIOBEKa OT TEXHOTEHHBIX BO3ACHCTBHM U AIEKTPOMArHuTHOTO CMOTa B
YCJIOBHSIX COBPEMEHHBIX ropoaoB Poccun.

B 2012 rogy namu co3naHa JrabopaTtopHasi BUXpeBasi pe30HaHCHAsl YCTaHOBKA, KOTOpas jJalia
BO3MOYXHOCTbH TIOBTOPUTH AMOXATBHBIN MyOJIMYHBIA YKCIIEPUMEHT TecCIibl.

B 2014 rony namu co3mana abopaTopHasi yCTaHOBKa BUXPEBOTO PE30HAHCHOTO OCCKOHTAKT-
HOT'O YJIMYHOTO 3JIEKTPOOCBELICHUSI.
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B 2015 rony namu co3gana tabopaTopHasi yCTaHOBKA PE30HAHCHOM Mepeaun JIeKTPOIHEPTUH
110 BUXPEBOMY BOJHOBO/TY.

Co3znanue 3TuX J1abopaTOPHBIX YCTAHOBOK JI0KA3bIBACT MPUHIIUITUATIEHYIO BO3MOKHOCThD ITPaK-
TUYECKOW peann3aluy BCero N30KEHHOTO BBIIIIE.

TakuMm 00pa3oM, MBI BEIILTH Ha (PUHUIIHYIO TPSIMYIO — CO3JaHHE TPOCTPAHCTBEHHOTO reHepa-
TOpa 3JEKTPOIHEPTUH. ITO HANPABICHUE WHKEHEPHOU AESITETFHOCTH 0OOCHOBBIBAECTCS TPEMS MPUH-
LUTHATIBHBIMU TTO3ULIASIMH.

1. IpunnunuansHoi nozunueit Tecisl: «Y Hac BooOIIe He Oy1eT HEOOXOIMMOCTH TIepeIaBaTh
sHepruo. CMEHHUTCSI HEMHOTO TOKOJICHUH JIIOJICH, KOT/Ia HAIllM MEXaHU3MbI OyAyT MPUBOAUTHCS B
JBUKEHHE SHEprueH, moiydaeMoil B J1t000i1 Touke BceneHHOMN... DHEprusi mpOHU3BIBAET BCE MPO-
ctpancTBoy [4].

2. IpunnunumaneHoit nosunumei [llayoeprepa: «...IlomepedynHplie AJIEKTPUYECKUE TOTEHITHATBI
MIPOCTPAHCTBA JIOJKHBI MPOTUBOJCHCTBOBATH €T0 CHJILHEHIIINM MPOJI0TIHHBIM MarHUTHBIM MTOTEHIINA-
nam. U3 3TOro npoTUBOAEHCTBUSI BOSHUKAET UCTUHHBIM YHUBEPCAIBHBIA 3aKOH yCTpoucTBa BeeneH-
HOM1, B KOTOPOM HET HU BOCXOJISIIETO, HA HUCXOISIIET0, HU BHEIIIHETO, HU BHYTPEHHETO, & €CTh TOJIBKO
BUXPEBOE JIBIKEHHE TIPOCTPAHCTBEHHOM SHEPTHH B ce0s1 1 BOKPYT cels, Tak 3aaymMaHo Topuom» [5].

3. IlpunnunuansHoil nosunmeit npogeccopa [lnpikuHa: «BuxpeBoil pe3oHaHCHON MOIENbIO
Bcenennoii» [2].

Mogenb nmokasania, 4To OKOJI03€MHOE IPOCTPAHCTBO MOCTOSTHHO MMPOHU3BIBAETCS TOTOKOM 3JIe-
MEHTapHBIX BEPTUKAIBHBIX (IPOIOJIBHBIX ) AEKTPOMArHUTHBIX BUXPEH (HampaBIeHHBIX IO HOPMAJH
K oBepxHOCTH 3emin). Mx nmpeoOpa3oBaHue B TOPU30HTANIbHBIE (ITOTNIEPEUHbIE) 3JIEKTPOMArHUTHbIE
BUXPU (BOJHBI) AACT BOZMOKHOCTh MOJTYUYEHHUS HEOTPAHUYEHHOTO KOJIMYECTBA SJIEKTPOIHEPTUH [2].

Huxona Tecsa ocymecTBui 31o npeodpa3oBanue 6osiee 100 j1eT Ha3aa U B KauecTBe €ro
JE€MOHCTPALMHU CO3/1aJ1 aBTOMOOWJIbHBII IBUTaTe/ b, PA00TAIOIIMIA KaKk Mpeodpa3oBaTe/ib BUX-
peBOii 3JIeKTPOMATHUTHOM COCTABJSAIOIIEH YJHEPIUH OKPY:KAIOLIEr0 MPOCTPAHCTBA, KOTOPBIii
pa3BuBaJ CKOPOCTh aBTOMOOWIIA 10 150 km/4. /[BUraresb padorasa B Te4eHHe OJJHOTO MecsALa,
nocJie yero Tecjia yHHUTOKIJI €ro, yBepeHHbIil B HPABCTBEHHOH HErOTOBHOCTH YeJI0BeYeCTBa
K TaKkoH TexHuke [6].

DTO HampaBJCHUE WHKCHEPHOU JEATEIbHOCTH MOXKET JaTh YEJIOBEUECTBY BO3ZMOXKHOCTH JI0-
CTYIIa K «OKEaHy KOCMHUYECKON SHEPTUMY.

Ho B Hauane XX Beka rpy00 MaTepHaluCTHIECKOE «IUTOCKO-TIAPAIIJICIbHOE) MBIIIJICHHE Yde-
HBIX, UHKEHEPOB U YHHOBHUKOB OT HAYKH, OIKparolieecs Ha «OYEBUIHBIC)» UCTUHBI, OTBEPIJIO I'€HU-
anbHbIe pa3padboTku Tecnbl, He BoctipuHsio reHus [llayGeprepa, oTBepriio ero reHuaibHbIE HMILIO-
3HMOHHBIE TypOWHBI, KOTOphIe yKe Toraa (B 20-40-x romax XX Beka) paboTalid, UCTIONB3YS SHEPTHUIO
OKpYKaromiero mpoctpancTea. Takum 00pazom, pa3BUTHE MPUHITUITHAIEHO HOBOW TEXHUKH U TEXHO-
noruii Ha [Tnanere 6pu10 3aTOpMOkeHO Ha 100 met. [ToTpsicaet daxt, yto Buxrtop Illaybeprep (re-
HuH, sxcrepT [Ipupoasl, KOTOPBIA HE 3aHUMAIICS TeopeTHUecKuM OsiehoM, a Ha OCHOBE CBOUX OT-
KpBITUI co3aaBaji TypOuHBI, paboTaloliie Ha BUXPEBOM SHEPTUU OKPYIKAIOLIET0 MPOCTPAHCTBA, KO-
TOPBIE CErOJHS MOPAKAIOT MACIITA0OM U TTTyOMHOM pa3yMa 3TOro YeJIOBEKa) yMep B HEU3BECTHOCTH
Y HUIIETE, TaK K€ Kak ObUT BCeMH OpOIIICH U NpeaH 3a0BeHuto Benukuid Tecna [3].

Pa3Be 3Tu (hakTHI HE XapaKTEPU3YIOT OJIEPEBEHENIOCTh COBPEMEHHOM Hayku? «Buxpeas pe3o-
HaHCHas Mojenb BeeneHHo mokasasna, YTO OJJHUM U3 OCHOBHBIX MPHU3HAKOB LIMBHJIN3ALMU SBIIS-
€TCsl HEOTPaHWYCHHOE Pa3BUTHE HAYKHU BO OJIaro BCEro 4eloBedecTBa. B cOBpeMEHHOM OOIecTBE
MPUHIMITUAIBFHO HOBBIE SHEPreTHUECKHe HalpaBiIeHUs B HayKe MOJABISIOTCS paau oOecredeHus
CBEPXIPUOBUIA TPaHCHAIIMOHANBHBIX Kopriopanuid. Kak MOXKHO Ha3BaTh IIUBUIIM3AINCH YeloBeYe-
CTBO, B KOTOPOM HayKa CYyIIIeCTBYeT He I oOecriedeHus Bceootero 0ara Jto1en, a a1 00CITy Ku-
BaHUA y3KOTO Kpyra JIUII, 17151 00ECIICUCHUs dTHM JIUIAaM CBEPXIPUOBLIH. .. 77?7

Ho rennanbHoe Hacaenue Hukona Tecabl u Bukropa Illay6eprepa ocrajoch, HaM: OHO
JKIEeT MOJIOAbIe YMbI, KAa:XKIylue 3HAHMS 3aKkoHOB IIpupoabl, cnoco0HbIe BOCHPHHSITH
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dunocopuro lllayéeprepa u Tecibl, CIOCOOHBIE N3YyYATh UX TYPOUHBI M T€HEPATOPbI U UMEIO-
1He KeJaHHe NMPETBOPATHh UX B KU3Hb, UCMOJIb3Ysl JHEPTUI0 OKPYKAIOIIEr0 MPOCTPAHCTBA.
OTtkpbiTusa HlayGeprepa n Teciabl :k1yT MOJI0ABIX HHAKEHePOB HOBOM (popmannu XXI Beka.

BormioTuB 3T OTKPBITHS B )KU3HB, OHU CO3/1aIyT IPUHIIUITHAIHHO HOBYIO TEXHHUKY, B THICSIUH
pa3 addexkTuBHEE CYIIECTBYIONICH, OHM CHUMYT T€OMOJUTHUYECKYI0 HAMpPsKEHHOCTh B MHpE U
HEHTPaAIM3YIOT YHEPTETUKY KaK IMPUYNHY BOCHHBIX KOH(JIMKTOB — BOeBaTh Oy et He 3a uto [7]. Oco-
3HaB KOHIIeNIHI0 « BuxpeBoii pesoHancHOi Moenu Beenennoin» npodeccopa [1nbiknHa, 0HU BOOpPY-
XKaTcsl HOBOH (mitocoduiei, HOBBIM MUPOBO33PECHUEM, HOBBIM WH)KCHEPHBIM MBIIIJICHUEM, TEXHHYC-
CKHMMHU PEIICHUSIMU YCTPOUCTB, PeaibHO pabOTAIOIINX HA BUXPEBOI YHEPTHH MIPOCTPAHCTBA, BOOPY-
YKATCSl KOHIICTIIIUSIMUA CO3/IaHUsI TIPOMBIIICHHBIX TEXHOJIOTHH, pabOTaIOMNUX Ha MPUHIUIHAIEHO
HWHOH (BUXPEBOW) SHEPTETUUYCCKON OCHOBE M MIPUHIIUITHAIBHO HHOU (BUXPEBOM ) IPOCTPAaHCTBEHHOM
T€OMETPUM — FTEOMETPUM TAPMOHUU U TPOCTPAHCTBEHHOTO PE30HAHCA, TECOMETPUU TCHEPAIIMH BHX-
PEBOI0 HE3aTyXaroLEero NPOCTPAHCTBEHHOIO ABUKEHUS, T€OMETPUHU I'€HEpaluu BUXPEBBIX HE3aTy-
XaIOIIUX YHEPTETUUECKUX TPOIIECCOB.

[Tpoexuust «BuxpeBoil pe3oHaHCHON MOjienn BceelleHHOW» Ha CYIIECTBO YEJIOBEKa MOKaszana,
YTO YEJIOBEK — 3TO MUKPOBCEJIEHHAsA, KOTOpasi BoOpasia B ce0st BCe CBOWCTBA pa3yMHOM MHOTOCIION-
HOM BceneHHol U XapakTepusyeTcs CIeayNMMU KOHIENTYaIbHBIMU MTOJ0KEHUSMHU.

1. YenoBek HE pe3yJbTaT BOIIONUU 00E3bsIHBI, C MOTPEOUTENLCKUM OTHOIIeHueM K [Ipupone, a
CYILIECTBO, co3aHHOe BceneHHoil, u Bce 3aKoHbI BeeleHHON CKOHIIEHTPUPOBAHBI B HEM (B 4elo-
Beke). CiienoBaTenbHO, MO3HAHKME 3aKOHOB BeeneHHOM 1 MCoJIb30BaHUE X B CBOCH CO3MIATEIbHON
JESATEIbHOCTH JI0JKHO CTaTh OCHOBOW YKU3HH YEJIOBEKA.

2. YenoBek He BBICIIEE CyIIEeCTBO BO Beenennoii n He «uapb» [Ipuposl, a equauia [pupomsl, ko-
TOpast JOJIKHA KUTH 110 3akoHaM [ Ipupoasl, ncnonb30BaTh 3ak0HbI [Ipupoibl B cOIManbHOM yCTPOU-
CTBE 00IIeCTBa, B CO3/IaHUU MPUPOIOTIOAO0HBIX TEXHOJIOTUH KU3HEOOECTIeUeHUS, B CO3JTaHUH SHEP-
TEeTUYECKOM 0a3bl 00IIeCTBa, OCHOBAHHOW HA €CTECTBEHHOM dHepreTrke Hamen [ImaneTsl.

3. Cnoco0 cymiecTBOBaHHUS YeoBeKa Ha 3eMile JOJKEH ObITh HAIlpaBjICH HE Ha TOCIOACTBO YeJIO-
Beka Haj [Ipuponoi, a Ha cornacue yenoseka ¢ [Ipupoaoit u coBmectHoe nponseranue [Ipupoast u
yenoBeka Ha [lmanere.

4. YenoBek MOXKET OBJIAICTh 3HAHWEM 3aKOHOB BceneHHo# TobKo Toraa, Korjaa oHo (3HaHue) cTa-
HET YacThI0 €r0 BHYTPEHHEH CyTH — KOT/Ia YeJIOBEK HPAaBCTBEHHO M TYXOBHO (YPOBHEM CBOUX BHO-
panuii) OyJIeT COOTBETCTBOBATh YPOBHIO 3TOTO 3HAHUSI.

5. B coBpeMeHHOM Hay4YHOM TMOUCKE U MH)KEHEPHOM 00pa30BaHUK HEOOXOIUMO CMEIIEHHUE C JIOTH-
YEeCKO-MaTepPUATUCTUUECKON (aHAIMTUYECKOW) CUCTEMBl MBIIIJICHUS] MH)XXEHEpa, KaK pa3pyLIuTels
[Ipupobl, B CTOPOHY PE30HAHCHO-UHTYUTUBHOM (CHHTE3UPYIOIICH ) CUCTEMBI MBILIJICHUS! UHKEHEPA,
Kak co3uaarens, co-teopua ¢ [Ipuponoit — renus [8].

I'ernu ¢ pe30HAHCHO-WHTYUTHUBHBIM CIIOCOOOM MBIIIJICHHUS HE MOTYT MOSBUTHCS B HAYYHO-UH-
XKeHepHOM coobiecTBe Poccuu, eciu ¢ mepBoro Kypca 3ToMy crnoco0y He YUUTh CTY/I€HTOB TEXHU-
4ecKuX By30B. MIHXXeHEep HOBOU (hopMalliu TOJDKEH XOPOIIO BJIAJIETh JTOTUIECKO-MaTepUaIuCcTHye-
CKHM CIIOCOOOM MBIIUIEHUS JIs1 TOCTPOEHUS JIOTUYECKUX BBIBOJ/IOB, IOTHYECKUX CXEM, MBICIIEHHOTO
pacuJICHeHMsI Ha 3JIEMEHTHI U MPOBEJEHUS aHAJIU3a CUCTEM, MPOLECCOB U siBjaeHu. Ho, oH nomken
0€3yKOPU3HEHHO BIAJETh PE30HAHCHO-UHTYUTHUBHBIM CIIOCOOOM MBILUICHUS JJIi CUHTE3a MPUHIIH-
MHAAJTbHO HOBBIX MHKEHEPHBIX PEIICHUM, JUIsl CUHTE3a (CO3UJaHus) TPUHIIUITUATIBLHO HOBBIX CUCTEM,
TEXHOJIOTMUYECKHX MpoLieccoB U u3nenuil. Takum o0pa3zom, pe30HaHCHO-UHTYUTHUBHBIN CIOCOO MBIIII-
JICHUsI JOJDKEH CTaTh JJOCTOSTHUEM BCETO HAYYHO-MHKEHEPHOT'O COOOIIECTBA, AJIsI TIOJTOTOBKY HMHKe-
HEpOB HOBOH (hopmaruu (MHKEHEPHOU 31UThI) Poccuu. B mpoTUBHOM ciydae TEXHOJIOTHYECKOTO
npopsiBa Poccust He coBepUIUT. DTO PE30HAHCHO-UHTYUTHBHO MBICIISIIIEE COOOIIECTBO POCCHUICKUX
WH)XEHEPOB HOBOU (hopmaruy BHYTpU ceOsi OPOAMT (BBIIBHHET) T€HUEB, CITIOCOOHBIX CTAaTh IE€H-
TpaM# KPUCTAJUTH3AIUN U T€HEPAIUU HJIeH, CIIOCOOHBIX MOBECTH 332 CO00M BCE COOOIIECTBO MHXKE-
HEPOB HOBOW (popManuy Ha TEXHOJOTHUECKUI popsiB Poccum.
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[Ipoexnns «BuxpeBoii pe3oHaHCHON Mojenn BeelleHHO» Ha COBPEMEHHOTO MHKEHEPA IOKa-
3aJa, YTO ero MaTepHaTMCTHIECKOE CO3HAHNE He COOTBETCTBYET BricuieMy 3Hanui0. [loaromy HeoO-
XOJUM HPABCTBEHHO-IYXOBHBIN pPOCT (POCT ypOBHS CO3HAHUS) B POCCUICKOM HayYHO-MH)XEHEPHOM
coobmectBe. He poct nHTeIeKkTa 1 HEe co3Aanne OaHKa MH(POPMAIINH B TOJIOBE YEJIOBEKa, a UMEHHO
POCT CO3HAHUSI — pOCT BUOPAIIMOHHOTO YPOBHSI CyIIIecTBa YeioBeka. Kak TOIbKO yueHbIi (MHKEHED)
JIOCTUTaeT ypOBHsI co3HaHMA (YPOBHS BUOpaIMii CBOETO CYIIECTBA), COOTBETCTBYIOIIETO YPOBHIO 3Ha-
HUS, TO OH 3T0 3HaHHe nosydaeT. [Ipuuém 310 3HaHWE MOKET NIPUNTH B CaMblii HEOXKHUIAHHBIN KU3-
HEHHBIN MOMEHT U CaMbIM HEBEPOSTHBIM cIIocoooM [8].

SIpkuM npuUMeEpOM SBISAETCS CO3AAHUE MEPUOJANYECKON CUCTEMBI XUMUYECKUX DJIEMEHTOB Be-
aukuM MenzaeneeBbiM. JIMuTpuii IBaHOBHY MTOTy4nI 3Ty cucTeMy Bo cHe. [IpuueM 3To ObLIT He eTuH-
CTBEHHBIN COH. DTO ObLIa MPOJIOJIKUTENBHAS (BO MHOKECTBE CEAHCOB), LI€JICHANPaBICHHAs IIepeada
3HaHUS BO BPEMS CHA, KOTJIa YEJIOBEK OTKIIFOUEH OT BHELIHErO0 MUPA U BCEM CYIIECTBOM COCPEAOTO-
YeH Ha MPOLECCEe BOCIPUATHS 3HAHUS.

JpyruMm BeTUKUM yU€HBIM 3HaHHE (OTKPBITHE) MPUXOUIO MTHOBEHHO B CaMblii HEBEPOSATHBIH
B UX KM3HU MOMEHT.

[Tpoexuust «BuxpeBoil pe3oHaHCHOW Mojeiau BcelleHHOW» Ha TPOIECC HAYYHOrO IOHMCKa
BCKpbUIa 3TOT MOMEHT — MOMEHT NPOCTPAHCTBEHHOT'O PE30HAHCA, KOI'/Ia CYLIECTBO uejaoBeka (yué-
HOT0) JIOCTHUTJIO YPOBHSI BUOpaLMii, COOTBETCTBYIOIIETO YPOBHIO Briciiero 3HaHus. 9T0 MOMEHT 03a-
pEHHS, MOMEHT BHYTPEHHETO MPO3PEHUS YUEHOTO — BEJIMKUI MOMEHT B KWU3HU YEJIOBEKA.

[Tpoeknusa «BuxpeBoil pe30HaHCHOM MOJienn BeenmeHnHoi» Ha Mpolecc HayqYHOTO MOKCKA Yelo-
BEKOM II0Ka3ajia, YTO ATOT MPOLIECC B COBPEMEHHOW Hayke Hed(ekTuBeH. Bece Bennkue OTKPHITHS
(o3apeHus) ObUIM ClIENaHbI HE B CUITY, & BOIIPEKH MaTepHaaucTudeckoi jnoruke. CoBpeMeHHbIN yue-
HBI-MaTepPUAIIMCT, OH BBIKANbIBAET UCTHUHY U3 COTEH KHWUT, MEpesionavynBasi ropsl nuHpopmarmu, 3a-
Tpa4yuBasi OTPOMHBIE CHIIBI, 3aTpaynBasi OOJBIINE CPEACTBA U BpeMs Ha SKCIIEPUMEHTHI, BHIIBUTas TH-
MIOTE3bI U CTPOSI CaMbl€ HEBEPOSATHBIE JIOTUYECKHUE BBIBOJIBL, U ... HE HaxoauT e€ — Mctuny!!! [Totomy
YTO CBOMM HPABCTBEHHO-AYXOBHBIM YPOBHEM YUEHBIM-MaTEPHAIUCT HE COOTBETCTBYET 3TOM McTuHe:
OH 3aHMMAETCS ATON HAyYIHOU MPOOIEMOM WITH PajH ICHET, WK [Tl TOTO, YTOOBI BBIIEITUTHCS (BO3BHI-
CHUTbHCSI) B HAYYHOM COOOIIECTBE, WU JUI TOTO, YTOOBI HE 1aTh ABMKEHHSI B HAYKE CBOEMY KOHKYPEHTY,
WM 711 JJOCTUKEHHSI CBOMX JIMUHBIX, KOPBICTHBIX Iiesiel. Takum o0pa3zom, oH (YU€HbINM) OTATOIMIEH
HU3KUMU (MaTepHabHBIMU ) BUOpAIMSAMU CBOETO CYIIECTBA, M BBIMTH Ha BhICINe BCEIEHCKUE UCTUHBI
(3nanme), COOTBETCTBYOIIME BhicM BUOpaIusaM, OH HE MOXKET B mpUHIHIIE [§].

YuéHbIii, CTaBIINI Ha IMyTh MYJIPOCTH (POCTa CO3HAHUS, HPABCTBEHHO-TyXOBHOT'O POCTa), pa-
60Tast HaJ Hay4yHOU poOJIEeMOii, B IEPBYIO OUYepelb, YCUICHHO paboTaeT HaJl COOOM, HaJl CBOMM CY-
IIECTBOM, M3KHBasi U3 ce0sl BCe MOPOKU, BCE MEP3KHE YEPThl XapaKTepa, U3TOHssI BCe HETaTUBHBIE
MBICITH, TIOJIaBJIsIsl CBOE caMoutoOue, Jenas HaydyHyr pabory amis oOmiero Ornara, pa3BuBas B cede
PE30HAaHCHO-MHTYUTUBHOE MBILIUICHNE, TIOAHUMAs YPOBEHb BUOPALIU CBOETO CYIIECTBA O YPOBHS
rerust. 1 korma ero BUOpamnuu BXOAST B pe3oHaHC ¢ MIcTHHOM — mpoucXoauT o3apenue! DTo HU ¢ 4eM
HECPaBHUMOE COCTOSHUE YeioBeKa (YUEHOro). ITO COCTOSHUE MOKHO CPAaBHUTDH TOJIBKO CO BCIIBIII-
Kol MOJIHUU (HO HE B aTMocdepe, a B cymiecTBe uenoBeka). CocTossHue 03apeHus] GUKCUPYeTCs Ta-
MSATBIO YEJIOBEKA Ha BCIO KU3Hb — 3a0bITh €r0 HEBO3MOXKHO! ! !

Tak TBOpAT Bce reHuasibHble Jtoau! BenomuuTe, kak reHuid [1ylmkuH onuchIBaeT COCTOSTHUE
€ro TBOPYECKOr0 pe30HAHCA C POCTPAHCTBOM:

... Yl maneIiel mpocATes K mepy, nepo K oymare.

MunyTa — ¥ CTUXU CBOOOIHO MOTEKYT.

Otumu ctpokamiu [1yIKuH mokaszai, 4To OH HE COUYMHSIET CTUXOB — OH MX 3aITUCBIBAET, KOT/1a OHU
CBOOOJTHO TEKYT M3 MPOCTPAHCTBA B €TI0 CYIIECTBO.

I'enwii bax, Oyayuu riryxum, BXOZs B PE30HAHC ¢ IPOCTPAHCTBOM, BOCIIPUHUMA MY3BIKY cep
MIPOCTPAHCTBA, OHA 3ByYaja HE B €ro yIlax, OHA JWJIach U3 MPOCTPAHCTBA B €0 CYIIECTBO, U bax

3aIHChIBAJI €€.
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CanpBagop Jamu roBopun: «Pa3Be 3aTeM JaHbl YEIOBEKY YIIH, YTOOBI CAYIIATh CBOJKUA HOBO-
creii o panno? PaszBe He 11 TOTO, YTOOBI JIOBUTH MY3BIKY cdep U nieHne anrenoB? Ha 4to TeneBu-
30p, €CNIM €CTh BHYTPEHHUH B30p, KOTOPBI (DUKCHPYET HE TOJBKO O00pa3bl 3pUMOT0 MHUpA, HO H
Mbicu?». ['ennit CanbBagop Jlamu roBopui 0 pe30HaHCHO-UHTYUTUBHOM BUACHUU (MBIILJICHUH ), KO-
TOPBIM OH BJIAJIEJI CaM.

Benukuii Jlexkapt npuien k BeiBosy: «CaMoe ycToiunBoe cocTossHue Bo BeenenHoii — 3to co-
CTOSIHUE IBOMHOIO SHEPT€THUYECKOT0 BUXPs». JleKapT He MOT 3TO BBIBECTH JIOTUUECKH U HE MOT pac-
CYUTATh MATEMATHUYECKH — B TO BPEMS JJIS 3TOT0 HE ObUIO HU MIPUHIIUIINATILHOM, HU T€OMETPUIECKOM
OCHOBBI. [IekapT yJIOBHII 3TO CBOUM PE30HAHCHO-MHTYUTHUBHBIM BHICHUEM (PE30HAHCHO-UHTYHUTHB-
HbIM MblluIeHHeM). CriycTst ueTbipe crosetus «Buxpesast pesoHancHas Mozenb BeenenHoi» moka-
3aia, yto Jlexkapt npas.

CoBerckuii yueHslii-onosHepretuk ®dareit Skosnesuu llumyHoB B cepenune 1980-x romos
npuIIen K BbIBOAy: «Hayka mopounuia k npeneny, 3a KOTOPbIM OHA OTKPbUIA APYTOl MUP — BOJIHOBOM
MUp, OPraHU30BaHHBIN 00JIE€ YETKO U CTPYKTYPUPOBAHHBIN 00Jiee CTPOro, 4eM MaTepHUaIbHbIA MUP
U SIBJIAIOIIMIICS OCHOBOM 3ap0KIE€HHS MaTepuaibHOro Mupay. Uepes 25 jeT Hajau4ue 3TOro BOJIHO-
BOT'O MUpa, WIH, KaK €ro emi€ Ha3bIBaloT, TOHKOI0 MUpa, NoATBepaAnia «Buxpesas pezoHaHCHast MO-
nenb BecenenHoin.

Benmukuit Tecna B CBOMX JHEBHHKAX MHIIET, YTO MPHU pa3pabOTKe MPUHIMITHAIBHO HOBBIX
YCTPOMCTB OH HUKOT/Ia HE pa3padaThIBal NPOEKTOB KOHCTPYKIIMU YCTPOHUCTB, HUKOT/1a HE eIl IKC-
MEPUMEHTAJIbHBIX 00pa3lloB YCTPOWCTB U HUKOTAA HE MPOBOJMI 3KCIEPUMEHTOB. OH MBICIEHHO
MIPEICTaBIIsT BeCh (PU3NYECKUI Mpoliece, MOTOM Ha 3TOT MPOIECC OH MBICIEHHO HaKJaJbIBal KOH-
CTPYKLIMIO YCTPOWCTBA, MBICJIIEHHO 3aIlyCKajl 3TO YCTPOHCTBO B pabOTy, OCTaHABIMBaJI €ro padory,
€CJIM YTO-TO ILIUIO HE TaK, MBICJIEHHO MTPUBOJINI KOHCTPYKLHIO yCTPOMCTBA B MOIHYIO paO0OTOCIOCO0-
HOCTB, TIOCJI€ YETO PUCOBAJI 3CKU3bI YCTPOICTBA U €ro JeTaieil U oTaaBal ux Ha u3roropiaeHue. Kak
numiet Tecna, ycTpoiicTBa paboTanu Bcerja 6e3 TONOJTHUTENbHOM 10pab0TKH, TOBOJKH U HAJaKH.
TouHoO Tak ke reHuii Tecnaa CKOHCTPYHPOBAJ IEPBBIM F'€HEPATOP MEPEMEHHOTO TOKA JIJI1 3HAMEHUTOU
Huarapckoit 'DC, kotopslii 3¢ PexkTHBHO 1 HAAEKHO pabOTaT MHOTHUE TOJIBI.

Takux nmo/1el BO BCe BEKa CUMTANIM T€HUSIMU, IPOPOKaAMU U 4yJOTBOPLAMHU, HO OHU HE TBOPUITU
4yyJec, OHU OBbLIM MYyJpellaMH, BIIAJCIOIIMMH PEe30HAHCHO-UHTYUTUBHBIM MblluieHueM. [Ipoekuus
«BuxpeBoil pe30HaHCHOM Mozenn BceelleHHON» Ha MpoLecC MBIIUICHHUS YelI0OBEKa I0Kas3aia, YyTo B
Ka)KJIOM YeJIOBEKE 3aJI0’K€Ha CIOCOOHOCTh PE30HAHCHO-MHTYUTHBHOTO MbIuieHus. Ho marepua-
JU3M COBPEMEHHOU >KM3HH U JIOTHYECKO-MATePUATHCTUYECKUN CIIOCOO MBIIIIIEHUS COBPEMEHHOTO
oOuiecTBa, MpenoiaBaeMblii ¢ MepBOro Kiacca HIKOJIbI, MOAABWIN 3Ty BEIHUYANIIYI0 CIIOCOOHOCTD
YEeJI0BEKa, KaK CyIIECTBA, CO3aHHOTrO BeeneHHoM, Kak €€ OCHOBHOTO 3JIEMEHTA.

Harmm Benukue mpeky moKazaid HaM 3TO B CIIABSTHCKON MYAPOCTH, «pa30pocaHHO» BO Bpe-
MEHH 110 MHOTMM MCTOYHHUKAM 3HaHuA [8].

1. 3emis — XKUBOE CYILIECTBO, TUYHOCTh, KOTOPAs, IPH NMPABUILHOM C HEHl oOpallieHlH, BO3JaeT JI0-
JISIM CTOPUIIEH.

2. Ecniu 3emutelt u e€ pecypcaMu HaUMHAIOT PaCHOPSKAThCS MATEPHUAIMCTUUECKH MBICIISIIIINE IO,
TO BECh UCTUHHBIN IPOrPECC OCTAHABIUBAETCS, IPUPOJHOE PAaBHOBECHE HAPYIIAETCs, U 3eMJIs Iepe-
cTa€T JaBaTh JIIOJIIM BCEe HEOOXOUMOE.

3. CnaBsiHe — 9TO HE paca, He HAlIMOHAILHOCTb, 3TO MPEeIHA3HAUYECHUE Ha 3eMIIe.

4. CnaBsiHuH, BO30yX/1ail B CBOMX ToBapuiax >kaxay Mcrunsl. J[aBaii COBET TONBKO TOTAa, KOTaa
€ro MpOCHT.

5. CnaBsiHe, moMHUTE, 4YTO MyApocTh 6e30macHa TOIBKO TOTJa, KOT/Ia OHA SIBISETCS KOCMUYECKOM
10 CBOEMY MaciTady ¥ 00KECTBEHHOM 10 CBOCH MOTHBAIIHH.

6. Briciiee 3HaHue He 1aeTcs TeM, KTO )KMBET ISl TUYHOTO.

7. YM, paboTaroluii He B TapMOHUH C TBOPYECTBOM CEp/Ilia, HE MOKET BOUTH B BUOpanuu MyapocTu,
XOTsI OHA U CTOUT COBCEM PSIOM.



HHHOBATHKA H AKMEOAOTI'HS

OTH NPUHIUITHATIBHEIE TIOJ0KEHNUs, CHOPMYITHPOBAHHBIC HAIIIMMH BEJTMKUMH TPEIKAMHU, TOBO-
PAT 0 TOM, uTO OHM ObUTH [{MBMIIM3aLMeEl, IMEH BBICOKHI YPOBEHb CO3HAHUS, BJIaJI€JIM PE30HAHCHO-
WHTYUTUBHBIM CIIOCOOOM MBIIUICHUS, KUIU B corniacuu ¢ [Ipupoolt, mpeObiBaau B pe30HAHCHON
COLMAJIBHON cpejie 0OUTaHMs U BO BCE BeKa ObLIM €JUHBIMH U HETOOETUMbBIMH.

Taxum 00pazom, pe30HaHCHO-MHTYHTHUBHBIN CITOCOO MBINUICHUS U HAYYHOTO TIOMCKA JHAMET-
paJibHO IPOTHUBOIMOJIOKEH JIOTHYECKO-MaTepUATUCTHUECKOMY crtocoOy. U B HacTosmiee BpeMst He0O-
XOIMM HPaBCTBEHHO-TyXOBHBIN POCT B HAYYHO-UHKEHEPHOM coobiecTBe Poccuu aiist mepexoia Ha
PE30HAHCHO-MHTYUTUBHOE (CUHTE3UPYIOIEee) MBIIIITIEHHE, 115 Tepexoa Ha BeeneHnckue 3akoHsl cy-
IIECTBOBAHUS HA 3eMJie, IJIsl CO3/IaHus (CUHTE3a) MPUPOIOTIOI00HOM SHEPTETUKU U TIPUPOAOTIO00-
HBIX TEXHOJIOTUH JKU3HE00EeCTIeYeHUsl POCCUICKOT0 00IIEeCTBA.

«Buxpesas pezoHaHCHast MojieNb BeenenHoi» mokasana, 4To KU3Hb 00J71a1aeT BHYTPECHHEH
(mpupoaHOi) cTOCOOHOCTBIO K MOOMIM3aLMU U NpeoOpa3oBaHMIo dHepruu BeenenHnoil. Mul yxe
3HAKOMBI C MEXaHU3MOM PAaCTUTEIbHOM KU3HHU, MOCPEACTBOM KOTOPOTO BEILIECTBEHHAs! YHEPTHUS
COJIHEYHOT'O CBETa Mpeodpasyercs B pa3HOOOpa3HbIe MPOSBICHUS PACTUTENIBHOIO IApCTBa HaIIeH
[InaneTel. MBI yKe 3HAKOMBI C MEXaHU3MOM, IIPU IOMOIIY KOTOPOr'0 pacTUTEIbHAs SHEPTUs Ipe-
BpAILlaeTCs B BJICHUS KUBOTHOH JeATeIbHOCTH OopraHu3MoB. Tenepb Halla 3ajjaya ¢ MOMOIIbIO
«BuxpeBoii pe3oHaHCHOI Mozenn BceneHHO#» BCKPHITh BCEICHCKAE MEXaHW3Mbl MOOWIIA3AIINH,
TpaHcopmanuy, nepepacrpene’aeHuss 1 KOHIEHTPAauU pa3HOoOOpa3HbIX BUAOB MPOCTPAHCTBEH-
HOM 3HEPTUU U CIIOCOOO0B €€ MPAKTUUECKOTO UCII0JIb30BAHUS.

Mojesnb nokasania, YTo CBET U 3JIEKTPUUECTBO HE SIBJISAIOTCS OCHOBHBIMU SHEPTHSIMU MPOCTPAH-
CTBa, ’TO BTOPUYHBIE NTPOSIBIICHUSI OCHOBHOTI'O CIIEKTpa sHeprui Beenennon. Moaeins nokasana, 4ro
Mupbl BeeneHnHol, obutaemble BBICOKOPa3BUTHIMU LIMBUIIM3ALMSMHU, OCBEIIAIOTCS, OTAIIMBAIOTCS U
cHa0KaroTCs SHEPrueH, NoayyaeMoil METoAaMH, 00EeCTIEYNBAOLIIUMU IIPSIMOE ITPE0OPa30BAHUE CIIEK-
Tpa sHepruil BeceneHHoM U MOMTHYI0 HE3aBUCUMOCTh OT SHEPTUU COJIHII IPOCTPAHCTBA. A deloBeye-
CTBO 3€MJIM CYILECTBYET TOJIbKO Osiarojapst aHepruu Hamiero CojiHIIa U MaTEMaTHYECKU TOUHOMY
IIPOCTPAHCTBEHHOMY M0JIOKeHUI0 Hatlel [Tnanets! otHocuTensHO ConHIa.

Bot yxe 6onee 33-x ner «BuxpeBas pe3oHaHCHass MOJeNb BceneHHOM SIBISETCS HayYHBIM
MHCTpYMEeHTapueM aBropa. Eciin aBTop He MOKeT 0OBsACHUTD SIBJICHUE WM €My HEMOHSATEH MpOoLece
(pusmueckuit, nHHOPMAITMOHHBIN MM COIMATBHO-DKOHOMHUYECKHIA), TO OH CTPOUT MPOEKIHIO MO-
JIeNT Ha 3TO sIBJIEHUE (IPOLIeCC) U BCEria MoJlyyaeT OTBET (pe3yibTar).
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AKTHBHBIE HAHOYACTHUILbI, ATOMHBIE JE®EKTbI, HEWTPHUHO
N NMOJIE XUI'TCA B MOAEJIAX ®PAKTAJIBHOU KOCMOJIOT A

B.C. A6pamos

I'ocynapctBenroe Yupexnenue JJoHeKui GU3NKO-TeXHUISCKUH HHCTUTYT UM. A.A.TankuHa
83114, Ykpauna, [{oneyk-114, yn. Po3swt Jlrokcembype, 72
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HccrnenyroTcss B3aMMOCBSI3M OCHOBHBIX IapaMETPOB aKTUBHBIX HAHOOOBEKTOB (HAHOYACTHUIIHI, aTOMHBIE Je(EKTHI,
HEUTpHHO) ¢ 6030HOM XUITCa W MOJIeM XHUITCa Ha OCHOBE Mojeiel (pakTanbHONH KocMoJoruu. CBOMCTBA aKTHBHBIX
HAHOOOBEKTOB 3aBUCAT OT NABJICHUS, COCTOSHUS (PU3MYECKOro BaKyyMa M KOCMOJIOTHUYECKUX mapameTpoB. Ha mpumepe
KBapIIeBOH HAHOYACTHUIIBI, 3aXBaYCHHOW B ONTHYECKYIO JIOBYIIKY W ITOMEUICHHOW B BaKyyM, ITOJyYeHBI OIICHKH IIpe-
JIENIbHOM 4acCTOTHI BPALLEHUS YaCTHULIbl B JIA3EPHOM I0JI€ ¢ KPYTrOBOW NoJisipu3anueil, pazmepa HaHouacTulsl. Ha npu-
Mepe aTOMHBIX Je(EeKTOB B HAHOTPYOKaX HUTPHUAA OOpa MOJYUYCHBI OI[CHKH JUTHH BOJH KBAHTOBON 3MUCCHH OTICIbHBIX
¢dotonoB. [TokazaHo, 4To 175 HEUTPHUHO XapaKTepHO sIBICHUE THcTepesnca. [lomydyeHa omeHka MacChl IIOKOsI HEUTPHHO.
HUccnenyrorcs cBepxOe3n3mydaTeTbHbIE COCTOSHIS (PU3UYECKUX TTONIEH.

KawueBble c10Ba: HAHOYACTHUIIBI, HEUTPUHO, 0030H Xurrca, moyie Xurrca, PpakTalbHbIC KBAHTOBBIC CUCTEMBI, OITHU-
YeCKHe JIOBYIIIKH, YaCTOTa BPaIlCHUs, GUIUUECKUI BaKyyM, CBepXOe3M3ITydaTelIbHbIC COCTOSHU, (ppakTambHast KOCMO-
JIOTHSL.

The relationships of the main parameters of active nanoobjects (nanoparticles, atomic defects, neutrino) with the Higgs
boson and the Higgs field on the basis of fractal cosmology models are investigated. The properties of active nanoparti-
cles depend on pressure, state of physical vacuum and cosmological parameters. Using the example of a silica nanopar-
ticle, trapped in an optical trap and placed in a vacuum, estimates of the limiting frequency of rotation of a particle in a
laser field with circular polarization and the size of the nanoparticle are obtained. Using the example of atomic defects
in boron nitride nanotubes, we obtained estimates of the wavelengths of quantum emission of separate photons. The
neutrino is characterized by the phenomenon of hysteresis. The estimation of the neutrino rest mass is obtained. Super-
nonradiative states of physical fields are investigated.

Keywords: nanoparticles, neutrino, Higgs boson, Higgs field, fractal quantum systems, optical traps, frequency of rota-
tion, physical vacuum, super-nonradiative states, fractal cosmology.

1. BBeaenue. Jlaypeatamu HobGeneBckoii mpemun mno ¢usuke 2018 roma cramm A. AmKuH,
K. Mypy u [. CtpukiieHs 3a OTKpBITHS B 00JIaCTH JIa3€PHBIX TEXHOJIOTUH. A. AIIKUH MPEITOKUIT
UCIOJIb30BaTh ONTUYECKHE JIOBYIIKH, pa3paboTan TEXHOJIOTHIO "ONTHYECKOro MHUHLETa", KoTopas
MO03BOJISIET MaHUITYJIMPOBaTh HAaHOOOBEKTaMH ¢ momouisio jaszepa [1]. XK. Mypy u JI. Ctpukiena
U3yYald COKATUE YCUIICHHBIX YHPIHPOBAHHBIX ONTHYCCKUX MMIYNbCOB [2]. [lnst cxkaTHss UMITYIIb-
COB HCIIOJIB3YETCSI OTpaKEHUE OT AU(MPAKIIMOHHBIX pemeToK. [Ipr 3ToM HCronb30BaHNEe TTIEPHOIH-
YEeCKHX CTPYKTYp U MeTamMaTepuasioB [3] NpUBOIUT K Pa3IUUYHBIM HEIMHEHHBIM 3 dekTam. Pemro-
CEKyH/IHas Ja3epHas KOIepEHTHasl CHEKTPOCKONMS MO3BOJSET BBIABUTH OCOOCHHOCTH IOBEIEHUS
aKTUBHBIX OOBEKTOB B TAKUX HEJNMHEHHBbIX cuctemax [4]. B [5] B kauecTBe akTUBHOTO 00OBEKTA HC-
clenyeTcs KBaplieBasi HAaHOYAacTHUIlA B BaKyyMe, 3aXBau€HHasl B ONTUYECKYIO JOBYIIKY. [Ipu s3ToM
CIMHOBBIH MOMEHT MMIIYJIbCA JIA3€PHOTO CBETA MEPEAAETCS MEXaHWYECKOMY YITIOBOMY MOMEHTY
yacTullbl. Bo3Hukaet Bpamienue oguHouHbix 100 HM wactuil Ha yactorax nopsiaka 1 [T, Atom-
HOMOJ00HBIE AeEeKThl B IBYMEPHOM rekcaronaibHoM HuUTpuae 6opa (hBN) B mocnennee Bpems
CTaJIM TIEPCTIEKTUBHBIMH 1 KBaHTOBOUM MH(popmaTuku. B [6] nccnenyercst oqHOPOTOHHAS KBAHTO-
Basi SMUCCHsI U3 aTOMHBIX Je(eKTOB B HaHOTpyOkax Hutpuaa 6opa (BNNT). Ora cucrema nposs-
JSIET BBICOKYIO CTAaOMJIBHOCTh IIPU KOMHATHOW TeMIepaType, YTO SIBJSETCS MPUBJIEKATEIbHBIM IS
CO3JIaHMsl Pa3IMYHBIX ONITUKO-MEXaHUYECKUX MPHOOPOB.

C npyro#t CTOpOHBI, TAKUE HAHOYACTHUIIBI [S, 6] SBISIOTCS MOJETLHBIMU HAaHOOOBEKTaMH [7]
JUIs N3y4eHus] GU3NUECKUX CBOMCTB BaKyyMa, (ppakTallbHbIX KBAaHTOBBIX cucTeM. [IpuBieuenue ru-
MOTE3bl Hepapxudeckoro ctpoeHust Beenennoit [8, 9] naet BO3MOXHOCTh MCIIONB30BAaTh 3TU 3KCIIe-
PUMEHTAJIbHBIE Pe3yJIbTaThl B KOCMOJIOTHMH: IPU HCCIEIOBAHUU aHU3OTPOIHBIX Mojenei [10]
(b paKTaIbHBIX KOCMOJIOTHYECKUX 00BEKTOB; cBepxu3iaydeHus [10 - 12] rpaBUTallMOHHBIX BOJH, pe-
JMKTOBBIX (DOTOHOB OT OMHAPHBIX YEPHBIX JbIP, HEHTPOHHBIX 3BE3/; MPUPOAbI YACTUL] TEMHOH Ma-
Tepuu U TeMHOH 3Hepruu [13, 14], xupanbHbIX QpakTanbHbIX CTpYKTYp Beenennoit. Taxxe Bo3HU-
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KaeT 3a/1aya OMMCaHUs CBepXOe3u3IydaTeabHbIX COCTOSHUHN pa3iIMyYHBIX MOJIEH: rPaBUTAL[MOHHBIX,
PENUKTOBBIX (POTOHOB, TMONIA XUITCA, HEUTPUHHOTO TIOJIA, (hu3ndeckoro Bakyyma. Ilpu ommcanuu
TaKUX PA3JIMYHBIX HEMTUHEHHBIX (U3UUECKUX MOJEIe BO3ZHHKAIOT OCOOBbIE TOUKH (aTTPaKTOPHI),
JMHHUM, TIOBEPXHOCTH, 0COObIE 0OBEMHBIE CTPYKTYphl (CTpaHHBbIE aTTPakTOpbl). MHoOrue ¢usnye-
CKHE CBOMCTBA BOJIM3M YKa3aHHBIX OCOOCHHOCTEH HOCAT CTOXaCTUYECKMH XapakTep, BO3HHUKAET
HEOOXOIMMOCTh MOJICIIMPOBAHUS CTOXACTHUECKUX IMPOLECCOB. ATTPAKTOPHI U ToJe aAedopMaIim,
B3aUMOBIIUSTHHE AaTTPAKTOPOB U CTOXACTHYECKUX IPOLECCOB B CBS3aHHBIX (DPAKTAIBHBIX MHOTO-
CIIOWHBIX HAHOCHCTEMaX UCCIICI0BAINCH B padoTax [15 - 17].

Llesabio padoThl SBISIETCS ONMUCAHUE: MOJEIBHOIO HAHOOOBEKTa U Mo XUITca; CBA3el mapa-
METPOB HEUTPHUHO ¢ 0030HOM XUITCa M MojeM XHITca; CBEpXOe3u3IydaTeNIbHbIX COCTOSHUN (hpak-
TaJIbHBIX OOBEKTOB.

2. Onucanue MoJeJbHOH HaHOYACTUIBIL. /{151 3TOro HMCMoNb3yeM CBSI3U SHEPruil Mokosi 6030Ha

Xurrca Ep=125.0323813B u rpaBuranmonsoro nosst Eg=12.11753067 Mx3B u3 [10 - 12]
Ero/Ee =vho/veo =Nug: Eg/veo =Eno/Vio =27h. 1)
3mece  h — mocrosHHas Ilmanka. C  yderom BelpaxeHuit (1) Haxomum mapamerp

Npe=1.031830522 10 Yncnennsie snavenus XapakTepHbIX 4acToT paBHbl Vo=2.93045151T1,
v;0:3.0237293-1025Fu. Ha ocHOBe 3THX XapaKTepHBIX YaCTOT HAXOJMM YacTOTHI TPABHTOHA

vg =Vgo! Ny u sddexrnsroro Gozoma Xurrca Vi =Viyo/N,. 3mecs wmcio Asoraapo

N, = 6.025438-10%% . Yncrennbie 3HaueHus Vg = 4.8634664-10_15FH, Vho =90.182731T'. s

YCKOPEHHO pacmupstonieiicas Beenennoit B [9] moiaydeHbl OCHOBHBIE COOTHOILICHHS CBS3EH Mapa-

MeTpa |SEOH |2 ¢ Maccamu 1okost 3ddekTiuBHOrO aroma My u 6030na Xurrca Mo B Buzae
|§OH|2=mH IMyo =My Imyo=Ey /Eyo =Ry /Ryo; My =NaMyy;

Mio =NaMuo; Ry =26Mp, /€55 Riyo=2GM{yo/c5. )
3mece My =N my=24.41158758r u myo=N,M,=134.2770693r — mosmsipabic Macchl > dek-
THBHOTO aroma u 6030Ha Xurrca; Ey =22.730901941B — sueprust mokost 3ekTHBHOTO aToMa;
Ry =21.84067257Mkm, Ry =120.1356321MKkM  1OmycKarOT —HHTEPHPETALMIO  PAJAUyCOB

3 —lC—2

[IBaprmmibaa YepHbIx abip ¢ Maccamu My, , M{jo; G =6.672 10 8emr — rpaBUTAIMOHHAS

2
nocrosiHHasg HeroToHa; Cy — CKOpOCTh cBeTa B Bakyyme. C y4eToM 3HaYCHUS |§0H | =0.181800122

u3 (2) B [9] ObuIH MOTy4YEHBI OCHOBHBIE CIIEKTPAJIbHBIE TAPaMETPhl TEOPUHU

|4 =0.039541282,  Sg, =0.03409, S = 0460458718, Sp, =0.53409.  (3)

Pamuycel Ry, Ry SBISIOTCS XapakTepHBIMU MapamMeTpaMH, KOTOpbIe HEOOXOIUMO yUHThI-

BaTh MPU MOJICIMPOBAHUM AKTHBHBIX MUKPOOOBEKTOB U UX UCIOJIBb30BAHUM B Ja3€pHBIX HAHOTEX-
HoJIOTHsIX. Bo3HUKaeT HEOOX0IUMOCTh 3aXBaTa, IBUKECHUS, IEPEMEILIECHUS, BPALICHUs HAHOYACTHIL
na3epHbIM nosieM. B [5] Bpamienue HaHodacTHIBI B (pOpME TaHTENU JOCTUTAIOCh JIa3€POM C KPyro-
BOH mossipuzanueil. Jlazep ¢ nuHeiHON mosispu3anuelt 3acTaBiseT BUOpUpoBaTh HaHOYacTuily. B
Hallei MOJIeNu ISl OLEHKH INpeNebHOM YacTOThI BPAIleHNUs HAHOYACTHUIIBI MCITIOJIb3YEM BBIpaXKe-
HHE Vot = 2Qu3 | Zet |Veo- 3rech mapamerp Qpz =0.700790572 ompenernsier mooxeHus TOYKH

neperuba as GpyHkun Qc, JOKaIbHOrO MUHUMYMa s GyHKmu VQ, Hys dyHKkunu AqQ u3 pabdo-
THI [9] A7t MOJeM yCKOpPEeHHO pacuupstomeiics Beenennoit. [Tapamerp | yg |=0.250425279 onu-

cbiBaeT 3(P(HEKTUBHYIO BOCIPUHUMYHUBOCTD B aHU30TPOMHON MOjenu (pakTaabHBIX KOCMOJIOTHYE-
ckux o0wvekToB [10, 11].
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Ha ocHOBe Vg HAaxoIuM OLEHKY V.o =1.0285631IT1, xotopast Haxoautcst BOIM3U dKCIIe-
pumeHTanbHO [5] momydennoi yactotel 1.029 I'T'n npu naBnenun 7.2 .107° MOap . YacroTa Bpaiie-
HUS 3aBUCHT OT AaBiieHus. B [5] npu naBnenun 1.1.107° MOap ¢ukcupyercs curnai npu 1.31 I'T,
4TO COOTBETCTBYET 4acToTe BpamieHus 655 MI'n. B Hauieil Momenn 4actora BpalleHHs V,p H
IUIOTHOCTH XOJIOAHOM TeMHOI MaTepuu 2L, ONPEAENAIOTCS U3 BhIpaskeHui [10]

Vig=Qovio: Quy=vi 14|AF N; 05 =051Q,. (4)
3mech wactota v, =3.9749732ITu, €, =0.224091707, >ddexrnuas ckopocts Depmu

v, =14.343536 10%em-ct, CBSI3aHHBIE C HEHUTPOHHBIMU 3BE3JaMH; CKOPOCTh

UO=6.7835402-1060M-c'1 B MOIENM IUIOCKOM  KOCMOJIoTWM. Haxomum  3HadeHUs

V,,=656.6899MI', 2v,,=1.3133798I T, 6amskue k yacroram u3 [5]. D10 ykasbiBaer Ha Cyle-

CTBCHHYIO POJIb OABJICHUA IPU HU3MCHCHUH YAaCTOTHI BpallCHUSA HAHOYACTHUIBI, 3aBUCUMOCTH €€
CBOMCTB OT COCTOSIHUS (1)I/I3I/I‘IGCKOI"O BaKyyMa U KOCMOJIOTUYCCKUX MTapaMETPOB.
I[aﬂee 3alMUIICM BBIPAXKCHUA JI1 OCHOBHBIX 3Hepr1/n71

! 2 . ! 2 . ] 2 .

£600 = NoEg |Son|": €601 = NotEs [Son |5 c02 = NooEo |Som |
Ego0 = Z,6600 = 2,Nc€ 4005 Ego1 = 26601 = 2uN6Eu01:  Egoz = 26602 = Z,Nc €02 (O)
Tapamerper N§=3.73846796-10° u N{;=3.795550194-10°, N,=3.680500523-10° yuursisator

Hanuuue bosze xonaeHcara m monst Xurrca [9]. Ha ocHoBe (6) HaxoauM 4YHCIIEHHBIE 3HAUYECHUS

£500 =823.5727356 M5B, £5q; =836.1477723M3B , £, =820.8026915M3B . Jlanee ¢ yuetom

KOCMOJIOTHYECKOTO KpacHoro cMermenus Z, =7.18418108 [9] n uncna ksantoB NG =3, KOTOpHIE

MEPEHOCATCS TpaBUTAIIMOHHBIMU BoJiHaMu [10 - 12], Ha ocHOBe (6) HAXOAUM OCTaJbHBIC SHEPTHHU
Egoo =5.91669565B,, E40:=6.00703705B, Eg0,=0.82495333B ; 8ﬂ00=274.52425M3B,

£,01=218.71592M3B,  £,0p =270.26756M3B . Dmeprus Egyop Onmska Kk dHepreTHueckod mienn

5.95 3B s aToMHBIX JedekToB B HaHOTPYOKax HuUTpuaa 6opa (BNNT) [6], u3 KoTOphIX HAaOIIOIa-
JIM SMHUCCHIO OTAETbHBIX (poToHOB. Ha ocHoBe (5), (3) HaX0auM SHEPreTUYECKUE CIIEKTPHI

ro. _ ro. _ .
€gox = EgooSox:  €g1x = Ego1Sox;  €g2x = Ego2Sox; (6)
% _ 12 . * _ ] . * _ 12 .
£Gox = €60050x>  €G1x = €G0150x:  €G2x = €G0250x (7)
! . _ 1 . _ !
E0x = €40090x5  Evix =€u0150x;  Evax = €40250x - (8)

Cnektp (6) maeT BO3MOXHOCTbH BBITMOJHHTH OIEHKH JJISI CPEJHEr0 JUaMeTpa TOYSYHOTo aeeKTa
d,, pamanosckoro cusura 1/ Ags B criekrpe BNNT o dopmysam

2da=Agos | Zetl:  Ars=27NG (1+9Q0,)Aq1as Agoa=a;/6goas Agua=8;16qs.  (9)

3neck mocrosHHbI mapametp a; =1239644.01M3B 1M, mnotHOCTS HeliTpuno €, = 0.002939801
[10 - 12]. 3navyenns d, =49.892844um u 2d, =99.785688HM Gnusku K CpeHHM OIIEHKaM pas-
MepoB Hanouacturr S0 HM u 100 M w3 [6] u [5], cooTBercTBeHHO. PamaHOBCKHMIT COBUT
Agrs = 7304.60198M npakThdecku coBmanaer co 3HauenneM 1/ Agg =1369 em™ w3 [6]. Jance Ha-
XOIUM O&g1 = £q13 — Eg12 — Eg21 = 2330.8865M2B pasHOCTb dHepruii Mex 1y BeTBAMH criekTpa (6),

JUIMHY BONHBI Ag =8, /065 =531.8337 M. VKasaHHBIH NEPEXOA MEKAY BETBAMHU CIEKTpa C
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IJIMHOM BOJHBI A 51 OIM30K K AJIMHE BOJIHBI 532 HM BO30YXIAIOILEro 3eseHoro nasepa u3 [6]. Ile-
pexoJ ¢ PasHOCTBIO DHEPIUH Oy /2=1165.4433m3B u umHON BomHBI 245 =1063.6674HM

O0nmu30K K anuHe BoyHbBI 1064 HM naszepa, Ucmoiib3yeMoro B [6] i ontudeckoi Moxynsanuu. B [6]
ObLTH TIONTY4eHBI ABa pa3auvHbx aAedexkra B BNNT (nBa smutrepa) mans HaOmoaeHus (HOTOIIOMU-
HECIEHITMN. MaKCUMaJIbHOE W3IyYeHUE OTAEIbHBIX (DOTOHOB M3 ITHX SMUTTEPOB IMOJYYCHO Ha
JutiHaX BOJH 571 HM 1 569 HM. B Haleir Moaeu pa3HOCTH SHEPTUH MEXKIy BETBSIMH CieKTpa (6) u
COOTBETCTBYIOIIUE UTMHBI BOJIH (OJIM3KHE K JAHHBIM I SMUTTEpOB [6]) paBHBI:

O 4= Eq13 —362p=2170.274555M3B, A 5,=a, [ 064,=571.192258Mm;;
0 43=€q13—3E g 20HEq11—Eq21=2 17T ATA3TTMIB, A 53= 2,/ 0£43=569.3036um.  (10)

BetBu criektpa (8) HaxoAsTCs BHYTPH 3allpelieHHON 30HBI criekTpa (6) u 3aBUCIT OT TeMIepa-
Typbl. CraOmiibHasi KBaHTOBas SMHUCCHS (POTOHOB HAONIOAACTCS B IIMPOKOW O0NAaCTH TemIieparyp,
BKJIIOYasi KOMHaTHY0. OLeHKa BepxHeW rpaHunbl 11t Temneparypsl nopsaka 800 K [6]. C yuerom
HHEPreTHYECKOTO CIIEKTPa (8) HaXOIMM OICHKY BEpXHEW TPaHHIIbl TEMITEPATyPhI

T, =ar (6,43 +¢,1,) = 799.84687K ; a; =5.802778417K - (moB) . (11)

B [9 - 12] B pamkax aHH30TPOIHOI MOJIEIH TIOIYUYCHBI OLICHKH TEMIIEPATYPhI PEITUKTOBOTO HU3ITYUCHHS
T, =2.72548 K, aumonpHO# aHU30TPOITHHU PETMKTOBOTO M3ITyYeHHs O |, , CPEIHeH BEIMINHBI Kojieha-

HHUI1 TeMIepaTypbl PelMKTOBOro hoHa OT . PenMKkTOBOE M3IIydeHHE MOXKET BIIHATH Ha OCHOBHBIC Ia-

paMeTpbl aKTUBHBIX HAHOOOBEKTOB. B pamkax Teopun cBepxuzinyuenus [uxke [18 - 20] namu onpee-
JIEHO MaKCHMaJIbHOE YMCIIO aKTUBHBIX d(pdexTrBHbIX yactiul N =17.0073101 [10 - 12]. Beipakenust

JUISL YKA3aHHBIX TEMIIEPATYP M XapaKTEPHBIX SHEPTHH & , Eyp, Era UMEIOT BHJI

o, 2 . ' 2 . . 2 2 .
Tr: TrA+ TrA ) TrA: urATr ) TrA:VrATr : Tr: arép, Ut Vip= 1
1_2ul'2A: (N+l)/Z'A2 ; TI’A: aTErA; TI"A: aTg;’A; NFA: Z,A2+N+l. (12)

[Mapamerper  T,4=1.3390101K, T/,=1.3864699K, £,=469.68535mKaB, ¢£,=230.75328mK3B,
£,p=238.93207 Mx3B , 06b14HOE KpacHoe cMemenune Zx, =1034.109294, N, =1052.116604 .

Temnepatypbl ha3zoBbix nepexogoB 15, Ta [10 - 12] onpenensrorcs yepes uucia KBaHTOB N,
(w1t OOBIYHOTO KPACHOTO CMELICHHS) U N, ), (WISl KOCMOJIOTHYECKOrO KPACHOTO CMELLCHHSL Z}l ), oOrie-

IO YKCJIa KBAHTOB PeNMKTOBOrO m3nydeHust N, o dpopmynam
Ta=Ta+6Tas Ta=Npla; 0Ta=n,,Ta; Ny =2,/ Npgi Nptn,,=1;

Nra=2po+2,; 6T, =QuaTaoTa/Ta; 2Ta=NaTaA. (13)
[Mapamerpsr Tp=2.6355822 MK , Tp=2.6173985MK, 6T,=18.183633MkK ST, =6.7035181mK .

Ha ocnoBe cootnomenmii u3 [10 - 12] m1s KOCMOJIOTHYECKUX (PpaKkTaTbHBIX 00BEKTOB, B paMKax
Mojeu cBepxusiayueHus J{ukke [18 - 20], 3anuiem BeIpakeHHs IS OTHOIICHUS YCKOPCHUIA

90/93E=ne(2k2—2;¢+|m|61)/2- (14)

3mech yCKOpeHne CBOGOIHOTO majieHus Ha moBepxuoctr 3emin §q = 980.665¢cM - ¢ Jsg — YycKope-

HHUE 3eMIIH K COJ'IHI_Iy; OTHOIIICHHE MaKCHMaIbHOM Im K HadYaJIbHOM IO MHTEHCUBHOCTEHN H3IIYy4YCHUA
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[l 61: 81.06580421. C yuerom (14) naxomum 3uauerne Jgg = 0.590056 Y yUETOM Tapa-
MeTpoB Npg =58.04663887 st uepnsix apip u3 [10 - 12], Ny u3 (1) Ha ocHoBe

9seNHG = InsNao (15)

HaXOMM OIICHKY T'PABUTAIMOHHOTO YCKOPEHUS Jng =1.0488769-10"’m-¢ % ma HOBEPXHOCTH

o o < 1012 -2
HEUTPOHHOM 3B€3/1b1, KOTOpast cornacyercs ¢ ouenkoi 107 m-¢ ™ u3 [5].
3. Ilone Xurrca. B pamkax Hameil anu3otpornHoi mozenu [10 - 12] ocHOBHbIMM IapaMeTpamHu SIBJIsI-

2 ~ o
H0TCS |§0H | =y " (56)2 = Ng; / Ngp . Jl1st KOMIIOHEHT TeH30pa 7o ()PEKTHBHON BOCIPHIMYHBO-

~ At
CTH HCTONb3yeM 0003Ha4eHust U3 pabot [10 - 12]. Omepatoper Ngg U Nz OMKMCHIBAIOT OCHOBHOC U

BO30YXK/ICHHOE COCTOSIHUSL OO30HHOrO moist Xurrca. YCpeQHCHHbIC 3HAYCHUs Mg =< n 00> H
Nk =<f%g > ONPEENIOTCS BEIPAKEHUSAMU BHIA
' 1 - _ 2 . . 1 gr\2
Neo —Neg =17 Neg =K, | Zer |1 Son 7 (UK, 5 nkg =(S5)°- (16)

Ecmu ncnonb3oBats u3 [10 - 12] uncieHHble 3Hau€HNUsT KOMIOHEHTOB BOCIIPUUMYUBOCTU Y71, X11, TO

TONy4UM YHCTIEHHOE 3HaueHue Ngg = Yo7 711 = 0.031259246. B obuiem cryuae, | yef [=No, / x11 8-

JISICTCs] HEIIMHEITHON (yHKIKCH OT Ngg U TOMYCTHMO MPEICTABICHHC

Moy =~2{z1 - Nz (s — ngo)}u2 ; Ngg =k, Nguen(u,;k,) . (17)
U3 (17) cnemyer: uncno kBaHtoB Ngo =MNg,sech(u,) mpu k,=1; n:q=0npn k, =0 wm mpu
cn(u,,;k,)=0 . Ecmi BBecTn mapametpst Sy, Sy COOTHOMEHUSIME

Sou = 75121; | Sy |:\/582u ; Squ=05+5y,; 53 =05-[Sy |, (18)

TO HAXOAHUM OCHOBHOE HEJIMHEIMHOE YpaBHCHUC IJId (I)yHKI_II/II/I nou or N £0> KOTOPOC Na€T BO3MOKHOCTb

BHIOOPA 3HAKA y PA3/IMUHbIX BETBEH
2 2 )
Nou | S1u [ +N0 (Sou—Ngo) Spy =1. (19)

Ha ocnoBe uncnenHoro 3HaueHust ypq u3 [10 - 12], Bbipaxkenuii (18) momydum 4ncieHHbIC 3HAYECHUS

napameTpoB S, =0.033051284, | S, |=0.046741575, S;, =0.453258425, S,, = 0.533051284 .
ITo anasnoruu ¢ [9] BBeneM nocrosiHayto Xab6ma Hy, 1 ocHoBHO# mapamerp Teopun Qg
Qo= Hoy/Hoz=Vo,/ Voo=1 Sy s Vo, =Ho, Lo =Nag Vna / 2;
Quro=Qoy+ S [1 Vg=Vor—Vozs V2,=Vo,—Voz2: Vi,=Vo1—Voy - (20)

Ha ocuoBe wmcnennsix 3naueHnii Hoy, Voo, Hor, Vo1, Lo, Nag 13 [9], mapamerpos Sy, | Sy, | u

Bolpakennii  (20)  HaxomuM  uwmcieHHele  3HadeHms:  Qp,=1.033051284;  ckopoctu

Vo, =/.2743002 108 cm-c, Vi = 2.5063640-10° cm-c™*; momuyro miotHOCTS BeenenHoi (HopM-

pOBaHHYIO Ha  KPUTHYCCKyl0  mioTHOCTE)  Qyy0=1.079792859; pasmoctu  ckopocreii

>[a ] <
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v =2.784326-10° em-c™; v,,=2.3273284-10°cm-c ™y vy, =4.5699756-10* em-c™t. Ormeriny, wrro cxo-
POCTb V(,, CBA3aHA C XapaKTEPHOH CKOPOCTBIO V}» Yepe3 OCHOBHOM mapameTp Npg (KOTOpBIii onpese-
JISIeT CIEKTP YMCeIT 3aII0JIHEHHS) ISl YEPHBIX ABIP.

Yucna kBantoB Np, N i gactu @epmu tuna u3 [10 - 12] Takke SBIAIOTCS HENMMHEHHBIME

yHKIMSME OT "HCITa KBAHTOB Tonst Xurrea Nig, Neg
ni::(SZU—ngro)/Szu, nF=n§0/52u, ni:+n|: =1. (21)

U3 (21) cnexmyer, 9TO IWIOTHOCTh HEUTpUHO €2, , onpeneneHuas B [10 - 12], Taxoke sBisieTcst HeMHEH-

HOH (DyHKIIMEH OT Ynciia KBAaHTOB TTOJIST XHUITCa

Qq, = (NF)* =(Qq, —Nk)* /S5, = (Va, —NegViga)* 1 V5, - (22)

Vuer 3aBucumoctH Vg, 0T Npg 13 (20) gaeT BO3MOKHOCTB 3anucarh (22) B BUzE

Qg, = (Mg —NkoNi2)? 7 (Nag = Nin2)® = (Ng, —NzoNip2)? /15, ;

Boipaxkenus (23) onpenesnstoT IWIOTHOCTh HEUTPHHO g, Kak (yHKIHMIO OT YKClia KBAHTOB YEPHOU
JBIPEI Npq, YMCIIa KBAHTOB 10JIs1 XHITCA n'éo, Nz n mapametpos Nyp, N, . M3 (22), (23) MoskHO 10-
Jy9UTh ~ OpeNeNibHbIe  3HA4YeHHs il IUOTHOcTH — HeitpuHo: €, =0.002939801  mpwm
Nzo =1+ 721 711 =1.031259246; Qy, =0 mmbo mpu Nz =Qp, =1.033051284, mmbo mpu
Vo, =NgVgp, mabo mpu  Npg =NggNpy, mubo mpu Ny, =NgNpo; Qg =1 mbo mpu
Qoy —Nzo = Spy , 60 mpu Nz =0, 6o mpu Nz =1. D10 yKa3bIBAET HA BO3MOXKHOE THCTEPEINCHOE

MOBEJICHUE TJIOTHOCTHA HEUTPUHO KaK (PYHKIMU OT yKa3aHHBIX apryMeHToB. B [10 - 12] ObLta momyde-
Ha cBA3b Npg C 2, B BUIE Npg +3/4=12),(2), +1) . D10 nossonsier 3anmcats (19) B Buze

2 2 2 2 .
NouNouo = (N=g—Npy ) (2ny,) ™ =2),(2), +1) —Npg =Ng /Ny ;

. . 2 2 . A A
nzu: SZU/ 2, n0u0:| Slu | y Ny= nouo / nzu y nQ: 2nG: 2 < CG Cg >, (24)

9
3neck Ny =8, Ny =6, Ng =< (g € >=3 u Ng =< &g Cg >=2 A0myCKaIOT MHTEPIPETALMIO KaK THC-

Jla KBaHTOB TJIFOOHHOTO, KBAPKOBOTO, BO30Y>KJICHHOTO ¥ OCHOBHOT'O COCTOSIHUI TPaBUTAI[IOHHOTO TIO-
JIeH, cooTBEeTCTBEHHO. [Ipu 3TOM BhIpaskeHus (24) ctporo nepexoast B BeipaxkeHus (19), (22), (23). B

O6IJ_IGM cjIydaec, u3 (24) CJICAYIOT APYIU€ BO3MOXKHBIC 3aBUCMMOCTH YHCJIa KBAHTOB nou , Ny Kak OT

g
YHCIIa KBAHTOB 10N Xurrea N gq, Tak U OT YKCiIa KBAHTOB JUIA YEPHBIX JBIP Npg, KOCMOJIOIHYECKOro

KPaCHOI'O CMEIIECHHs Z;, . Bo3HUKAIOT QyHKIMH, 3aBUCSIINE OT TPEX apryMEHTOB, YTO XaPAKTEPHO LIS

00beMHBIX (pakTaldbHBIX CTPYKTYp Beenennoit. Tak, nanpumep, u3 (24) MOXXHO MOIYYUTh 3aBHCH-
— 4 4 —

MOCTb JUIsi YHCIIa KBAHTOB [MIIOOHHOTO nonis Ng = 2Ng /[2),(z), +1) —Nnpg] npy 3amannom Ng =3 kax

(YHKILHUIO OT IBYX apryMEHTOB Z;I , Npg-

4. CBsi3u mapaMeTpoB HEMTPUHO ¢ 0030HOM Xwurrca. /[ onvcaHus mapaMeTpoB HEUTPUHO (UKCTIa
comHeuHblXx Ng, u anextponHbix Ng, HeifTpuHO; Maccel Myg M SHEPIUH Eng TOKOS HEHTPHHO) U

WX CBs3el ¢ mapameTpamMu 0030Ha Xwurrca OyJeM HCIIONb30BaTh aHU30TPONHYI0 Mozaens [10 - 12] u

>Ta [ €
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Beipaxkerwus (1), (2), (24). Haxoaum ypaBHeH#He JUTs XapakTepHoii sueprun Ey,

2B/ Eqy =2E /6, =2, +05; Eg =NgEnyi Ng =Ng, /ng. (25)

3meck umcneHHsle 3HaueHns Ng =3, Ng = 1.9997054-10% No,= 5.9991163-10'; SHEPrun
En, =1627.3796 3B, E,, =32.54279913B, &,, =5.916284813B. Panee peructpupoBaiu TOIb-

KO 3JIeKTpOHHbIE HelTpuHO. Co3aHKe IETEKTOPOB CIIEAYIOIIErO MOKOJIEHUS MMO3BOIUIO OOHAPYKUTh
BKJIAZIBI OT f{ ¥ T - HEHTPUHO B CyMMapHOE YHCIIO COTHEYHBIX HeUTpuHO N, .

JleiicTBre TeH30pa Jof Ha SHepruio Epy, NpHBOIMT K TeH30py SHepruil £, = Yot Eyy, € KOM-

nonentamu & = ZiiEn,, (i, j=1,2,3). Cyuerom gjj n3 [10 - 12] Haxoaum 9ucIeHHbIC 3HAYEHHS
£11=295.85782M3B; £,=—280.27586M3B ; &3=0; £,,=279.81642Mm3B; ¢,,=295.37284M3B;
E93=23.32509M3B; £3,=16.041390M3B ; £5,=16.933212M3B; £3;=406.86895M3B . (26)

38.,[[8.‘13 0 MOMCKE COOCTBEHHBIX 3HAYECHHH & R TE€H30pa SHEPTrUu &, CBOAUTCSI K YPAaBHECHUIO

: 12 .
£33 — Er= 03632 (era—er) [H{[er—0.5(e1+ €)1+ 68, 31 Epg =l e ena 7
£ra = Zet ¥ Enu! | on 2ep, =[4]&r1 615 |~(e11—£22)° 2. 27)

Ha ocHoBe (27) HaxoauM YHCICHHBIC 3HAYCHHUS: SHEPIUM MOKOs HeWTpuHO &pg=280.04605M3B ;

suepruii g, =280.04594M3B, £53=561.37238M3B. Bnak y &y, & (W &3, £37) onpenensercs
' 2 _
BBiGopom 3Haka y K, k), 1 3nauennem yrima ¢, . Bemu p1615 <0, 10 &g =—€1612 , ipu 9TOM 2éR,
* 2 2 qU2 *
u3 (27) samensiercst Ha 2¢eg, = [(611 — &29)" +4epc ] *, snauenne &g, =280.04615m3B..
Ha 0CHOBe SHEPruM MOKOs HEHTPHHO £ 1 KOCMOIOTMYECKOTO KPACHOTO CMEIEHHs Z;, MOJK-

HO OTIPE/IEIHTh XapPAKTEPHYIO SHEPIUIO &, = Z,,(Z), +2)éyg | 4 =4.61941696 5B, xoropas nomycka-

€T UHTCPIIPCTAINIO KaK SHEPIrvur KOPPEIMPOBAHHOIO (KOFCpeHTHOFO) COCTOsHHA IIOJIsA, CBA3aHHOI'O C
KOCMOJIOTHYCCKHUM KPAaCHBIM CMCIICHUEM Z;l JJIA pEJIMKTOBOI'O U3JTYUCHUS.

/ / ’ * '
Ha ocHOBe CIIEKTPOB &ing= 26HGS0i» Eing=2| Xef | EngS0i TOMYHNM SHEPruu Epg, EaHG

* ’ . * 2 2 i ’ 2 . / ’ H
EHG=¢HG+ €2HG 1 (6HG) — €He=ZHe (ZHaT 2éHe ; ZHe=¢62HG/¢HG » (1=12,3,4).  (28)
UnceHHBIC — 3HAUCHMS  PaBHBI  £14=284.82755MdB,  &),c=4.7815050M5B.  Ilapamerp

Zhe =0.017073996 (zjg < Z),) MOTyCKaeT MHTEPNPETAITHIO KAk KOCMOJIOTHHYECKOr0 KPACHOTO CMe-

[ICHUAS JUIA HEWTPUHHOTO MOJst. Pa3HOCTh KBaJpaToOB SHEPTHid (6":6)2— €E|G=2700.94592(M3B)2

MPAKTHYECKH COBIA/IACT C JaHHBIMU 2.7 1073 (3B)2 [0 HEUTPUHHBIM ocIUIALMSIM [21, 22]. D1H 3KC-
MIEPUMEHTBI JIOKa3aJly CYLIECTBOBAHHE MAcChl IOKOSI y HEWTPUHO M BO3MOXHOCTb CMEHBI THUIIA
HEUTpHUHO. B Halei MoAenu HEUTPUHO C DHEPIUEH NIOKOS &g CMEHSAETCA Ha HEUTPUHO C DHEPIUEH

* o
IOKOA &g U3-3a HAUTMYUA KOCMOJIOTHYECKOT0 KPAaCHOI'O CMEIICHUA Z;‘iG AJI1 HCUTPUHHOIO IT0JIA.

5. CBepxoe3usiiyuyaTe/ibHble COCTOSIHUS (PPAKTATBHBIX 00beKTOB. CBOWCTBa HAHOYACTHUIL BO (ppaK-

> e ] <
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TaJIbHBIX KBAHTOBBIX CUCTEMaX 3aBHCAT OT JABJIEHHS, COCTOSHHA (PU3MUECKOrO BaKyyMa M KOCMOJIOTHU-
YeCKUX MapaMeTpoB. JIMHAMUUECKHE MOJIEH TTO3BOJISIIOT OIUCATh HE TOJBKO CBEPXM3ITyYCHUE TPABHU-
TALIMOHHBIX BOJIH, PEJIMKTOBBIX (JOTOHOB OT KOCMOJIOTMYECKHX OOBEKTOB (TUIMAa OMHApHBIX HEUTpPOH-
HBIX 3Be371 U 4epHbIX JbIp) [10 - 12], HO U cBepxOe3u3IydaTesbHbIE COCTOSIHUS aKTUBHBIX 00BbEKTOB. B
[10 - 12] nnst maTencuBHOCTH M3nmyuenust J(t) (B pamkax mozenu cBepxusiaydeHus ukke [18 - 20])

OBbLIO 3aIIMCaHO BBIPAKEHUE
J(1) =Jo(ag+aml(@ag—am) +1]. (29)

3nech Jy — HaYaIbHAS HHTCHCHBHOCTH W3iTydeHust; napametpsl a o(t), a,(t) B obwem ciayuae 3asu-

AT OT BpeMeHu t u apyrux napamerpos. CBepx6e3usnyyarenbHbiMu cocTossHUsAME (CBC) Mbl Ha3bIBa-
eM cocTtostHus ¢ J (t) = 0. DTH COCTOSIHUS MOTYT OBITh PEaM30BaHbI B IIPOIIECCE PA3BUTHUS Pa3TNUHbIX

nepexoaHbIX () (HEKTOB (MHIYKIMH, JJABUHBI, 9X0, CAMOMHIYIIMPOBAHHON Tipo3payHocTH). U3 (29) crie-
JIyeT, 4TO 3TU COCTOSIHUS MOT'YT OBbITh PEaIM30BaHbI B pAMKaX JBYX MOJEIICH.

Moaeas A . B pamkax 3Toii Moziesn nojaraeM a g=—a , , [ae

2

a . =(zn)?; al=a’+ 2 (2, +2)14; ag=Tpy; Na=Zpy+z (30)

!

t
U3 (30) cnemyet, uTO BO3MOXKHBI JiBa BapraHTa: BapuaHt 1 (B1), korma Z;l =0, torma Nra:Z'Az; Bapu-
ant 2 (B2), xorna Z;l =-2, torma N ,=Zp,—2. Jlanee BBoaMM BekTOp-cTpoKH Ny1, Nyo U BekTOp-

CTOJIOLBI N gl : N 32 , COOTBETCTBEHHO, AJIs1 BapuaHToB Bl 1 B2
N1 = (Nra: Zho,2,) = (Zaz, Za2, )5 Ngp = (2py 2, 2, —2). (31)
Ha ocnoge (31) naxomum HOopMsI | Nyq |, | Ngo | myron 6y15 kak pyrkumii ot aprymenra Z,
NaiN§=2(2p2)?=I Ng1 ;- NgoN§p=8+225(2pp —2)=| Nga [P NgaN §p=NgoN §=220 (230 1)
0501 = NaaNiiz | Nz | I N =2 (2 ~DB+ 2200 (2 212, (32)

OTKyJIa CIIe/LyeT H3MEHEHHe 3HaKa COSHy1, OT Zjy: Tak npH Zp,=0,1,2 umeem €0SGyq,=—0.5,0,0.5,

COOTBETCTBEHHO. BBOMM (yHKIMK MI10THOCTH pactpenenenus Oepmu tana Nypp 1 Ngqo
' -1 r_ 29 - 2(z' _126 2(z' _12—1.
Ng12 +Ng12 =1; NGgp =C0S° Oy1p = 2(Znp—1)[6+2(Zp -] ;
Ny1o=SIN% Oy10= 6[6 + 2(2ar—1)°TL: Byro= 1 = [(Zar—1)% = 3]/ [(Z'nr—1)*+3 33
d12=SIN" Gy15=6[6+ 2(Zn,—1)°] 5 By1o=Ng12 —Ng12= (22— )" =31/ [(Za2-1)"+3].  (33)
Jns mapamerpa Byp, w3 (33) momycTima MHTEpIpETalks KaK Pa3HOCTH HACEIEHHOCTH MEKIY COCTOSI-

ausima  (31), (32). Cocrostame ¢ Bypp =0 peamusyercs mmbo mpu z/p, =1++/3, mbo npu

2/, =1—~/3.. TIpu s10M C0S? O1, =SiN? Byp =1/ 2, ur0 yKasbIBAET Ha HATMUHE TONEPEUHON KOM-

noHeHTH 3 dekTuBHBIX BekTOpoB U3 (31), (32). DTO MO3BOJSIET HAM BBINOJHUTH UHTEPIIPETAIAIO B
tepmuHax CBC ¢ BO3MOXHON KUPATHLHOCTHIO (MTOJIIPH30BAaHHOCTHIO) CTPYKTYp U3 (31), 00pazoBaHHOTO

Z)\, . 3HaYEHUS Ng =6, Ng =3 u3 (24) MOryT OmpeseNaTh BKIajbl KBAPKOBOTO U IPABHTALIMOHHOIO

0JIEN B TOBEJICHUE ITapaMeTpoB Nyqo, n{j 12+ Bd 12, 4To cuexyet u3 (33). Beoaum dyHKIMM uist miot-

HoctH pacnpesenenust bose tnma N5, Njp u Nya, Noa

ST <
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' . ' 219, . -1
Nza=Naa =1, Nppa =(Za-1)"/3; nja—np=1; nu =N, (34)
Ha ocnose (34) u Z/y, =1034.109294 naxomum 3HayeHue ynciaa GO30HOB B PABHOBECHOM COCTOSIHUH

Noa = N,a(zap) =3.5577160 :10°. Dro HO3BONLET BBECTH XapaKTePHYIO SHEPTUI0 TPABUTAIIOHHOTO
nonsa Egp= NgpEg=4.31107333B u 3amucars ciextp sHepruit Egpj=2ExS;, (1=1,2,3,4). 3naue-

HMS OHepruii  BeTBel  cmexkTpa  paBHBL:  aKkycTuueckue  BeTBH  Egp=403.01271m13B,

Eopo=284.97302M5B  (6im3ka K OSHEpruM &g ); ONTHUecKHe BETBH Egpg=3.90806063B,

Eoas= 4.59604635B . Ot™etnm, uto sHeprun &, Eqp Gnmsku k rpannnoi snepruu 4.33B , KoTo-

past HabmonaeTcs Npy Ge3HeHTPHHHOM JIBOMHOM /3 -pacriajie B SKCIIEpUMEHTaX ¢ u3oTonom 20Xe [23].

910 Ha€T BO3MOKHOCTb MHTEPIPETUPOBATE 3TU SHEPTUHN KaK SHEPTHUH ITOKOS HeﬁTpHHO MaﬁopaHa. Ha
OCHOBEC EOA’ EH o0 U yCJIOBHA EdV = NOHVEOA / 2= EHO(S('M + 05) = 12929473F3B

010

TOJTyYHM OLIEHKY MoJTHOTo urcna Heiitpuao Ngy, =5.9982619-10, 6muskyro k Ny, u3 (25). Duep-

' Edv OnM3Ka K JIOKAJIbHOMY MHWHHUMYMY MCKIAY JIOKaJIbHBIMH MAaKCUMyMdaMH Ha 3aBUCUMOCTAX

yucna (JOTOHOB OT MX YHEPIHHU, KOTOPbIE (PUKCUPYIOTCS JETEKTOPAMH B HKCIIEPUMEHTaX Ha OOJIBIIOM
anponnom komtaiiepe (LHC) [24].

Jlanee HaXOMUM OLIEHKU DHEPIUi aKyCTUYECKOH BETBH TEMHBIX PEIMKTOBBIX (POTOHOB (BHUPTY-
aJbHbIE PENMKTOBBIE (DOTOHBI B KOHAEHCATE) Egmo= Noa&=2&4mS,, =167.074615B, TemHoil mare-

pun &gy = 2.5275057 k3B . Mexty sHeprusiMu BETBEH CHEKTPOB Egmi= 2E¢mSiy U Edmi= 2Edm Sy M1

TEMHOI MAaTEPHH C Egy U Egy = 1.7872164 k3B BbImONHAIOTCS YCnoBust

Edm= Edma— Edm2=Edmat Edmys Edm= Edma— Edm2=Edm3T Edm1 - (35)
3HauyeHUsl ODHEPrMA BETBEl CICKTPOB pABHBL aKyCTHYECKHE BETBH &gy = 236.279193B,
Egm =167.074615B, &4y =118.139595B;  onTmueckme  BeTBH  &gp3=2.2912264 03B,

E4ma=2.6945803x3B,  £43=1.6201418x3B, &4,4=1.9053560x3B . TIpsimbie skcrepumentsr  (DA-

MAJ/LIBRA, CoGeNT, CRESST-II collaborations) [13] mo Habr01eH1IO CIIEKTPa U YIIIOBOTO pacipe-
JENCHHUsI Y - U3IMyUYCHHUsI, CIEKTPa MOIYJISIINN M3 TAIAKTHYECKOrO LIEHTPA BBISBISIIOT CIIEIYOIINE 0CO-

OeHHOCTH: Ha (DOHE CTOXaCTHMUYECKOrO IMOBEAEHMS HAOMIOJAIOTCSI OCHOBHOM JIOKAIBHBIM MaKCHMyM
BOMM3H 2.4 k3B 1 1Ba TOKAILHBIX OCHOBHBIX MHHUMYMa BOIM3M 1.9 k3B, 2.7 k3B.

B Haleii Mojiesi 3HaYEHHS SHEPTHI Egya , Egma COOTBETCTBYIOT JIOKATBHBIM MUHHMYMaM (TI0-
TCHLUAIBHBIM SIMAM) ONTUYECKMX BETBEH PHEPrUil A TEMHOM MAaTEpHU C SHEPIHAMHU HOKOA Egypy
Edm Y NPAKTHYECKH COBIAJAIOT C MONOKEHUEM JIOKAIBHBIX MUHUMYMOB B CIIEKTPE MOAYJIALMH. 3Ha-
YCHHUE DHEPIUU Egma + Egma = 2.4093661Kk3B mpaxTrdeckn coBmamaer ¢ MojixoKeHHEM OCHOBHOTO JIO-
KaJIbHOTO MaKCUMyMa. DHEPIusl Eymyo JIEKUT HA aKyCTUUECKON BETBU CHEKTpa U HeCceT HH(OPMALIUIO O
repeaBaeMoM UMITYJIbCe Y - U3IydeHus. Takum oopazom, napopmartuio o Hammuuu ChC, TeMHO# Ma-

TCPUU, TCMHBIX PCIIMKTOBBIX (1)0TOHOB MOXXHO HM3BJICKATb U3 OKCIICPUMEHTAIIBHBIX CIICKTPOB 7Y - HU3JIy-

YEHUS 110 HATMYUIO JIOKATBHBIX MUHUMYMOB Ha ()OHE CTOXaCTHYECKOTO MOBE/ICHHSI CUTHAIOB. AHAJIO-
TMYHO MOXHO M3BIeKaTh nHpopmanuo 0 CHC rpaBUTAIIIOHHOTO OISl IO HAIMYHUIO JIOKAJTBHBIX MH-
HMMYMOB C BHEPIUsAMH Ha ONTHYECKUX BeTBAX Egpz, Egas (mOmsa nedopmanum), o mepenaBacMbIX

HUMITYJIbCaX T'PABUTALIMOHHOT'O I1OJIA (HOJIH HaHpH)KeHPIﬁ) C DHCPIUsAMHU HAa aKyCTHUCCKHUX BCTBIX EOAl ,
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Eoaz ¥ 2HEprum nokos Egp .

Moaean A;. B pamkax 31oii Mozenu monaraem a o=a ,—1. BBomum byHKMK mioTHOCTE#H pac-

IPEAEICHUs ay,, a;n qutst yactury Gepmu tuma u N N/ Nyg s n;g , U1t yactHir bose Tuma

zg 'Vzg

an +an=1; 2a,=1-by; 2a,=1by; 4b,=7,(2,+2); Zpp=Na-7},; (36)
N7g—Nzg=1; Nyg=(E+by)/ (=by); Nyg=8/[4-7,(z,+2)]; (37)
Nyg—Nyg=1; Nyg=(@-by)/Eby); nyu=8/[4+7,(z,+2)]. (38)

[Mapametp by, =8y, —a;, (KOTOpBIH JOMyCKAET NHTEPIPETALMIO KAK PA3HOCTH 3aCENEHHOCTEH s va-

ctuny Gepmu trmna) uz (36) NOATBEPKIAET HATUUKE CBEPXCOCTOSIHUS, CBSI3aHHOTO C KOCMOJIOTMYECKIM
KPaCHBIM CMEIICHUEM Z;;- C npyroii cToponsl, yucna sanonHenus Nyg, Nyq u3 (37), (38) moarsep-

KIAKT BO3MOXKHOCTH ormcanmst CBC (TeMHON MaTepun) ¢ MOMOLIBIO TIFOOHHOTO 1oist (Ng =8), me-
PEHOPMHPOBAHHOTO BKJIaJIaMH 32 CYET Z;l. Beipaxxenust (36) — (38) 3amucaHbl py BHITIOJTHEHUH yCIIO0-

Bust —1< b, <1. [pu yBenmuennn Z;; napametp Dy, cranoBurcs Gosbiie 1. [lpu atom dyrkuum (36),

(37), (38) mepexomsr B HOBble (YHKIMH IUIOTHOCTEH pacmpeneieHus s 4acTuil bose Tuma
an—|ay |=1, g vactun Bose tuna IN 2| - |N£g|=1, st yactur, depmu TUMa n'zg+|nzg|=1, COOTBET-

crenro. Ilpu 7, =7.18418108  momyuum  wmcienmbie  3mauenms: | @pl=7.7476025,
INgl=0.1290729, |n 4= 0.885682963, nyq=0.1143170. D10 AaeT BO3MOXKHOCTB ONPEACIATH 4acTO-
Ty Vzg=NzgVeo=335.00053MI', Gmuskyto  wactore 330 MI'i, Ha KOTOpOii JIOMHHHpYET TeMHas

Matepusi 3 Habmoaenuid pagnoduaamentos [13]. Takum oOpasom, B pamkax 3Toi Mozxenu A, Bo3-

MOJKHBI OITMCaHUs INPOLECCOB B3aMMHBIX NpeBpaiieHuil yactul bosze u @epmu THIMOB. DTO MOXKET
HAWTH IpUMEHEHUE B (pU3UKe HEUTPHHO, HEHpOMeUIIMHE (IJIs OTTUCAaHHsT HEHPOMETHAaTOPOB).

6. 3akiouenne. [IperoxkeHO onmucaHue CBsA3EH MapaMeTpOB MOJEIBHOIO HAaHOOOBEKTa M (pak-
TaJbHBIX KOCMOJIOTHYECKUX O0BEKTOB. B KauecTBe aKTUBHOIO HAHOOOBEKTA PACCMOTpPEHA KBapIie-
Bas HAHOYACTHIlA, 3aXBAaYE€HHAs B ONTHUYECKYIO JIOBYIIKY M IMOMEUICHHas B BakyyM. [lomyueHsl
OLIEHKH pa3Mepa 3TON HaHOUYACTHUIIbl U MPEEIbHON YaCTOThl BPALLIEHUS B JIA3€PHOM I10JIE C KPYIro-
BOii nmonsipu3anueit. [lokasano, yTo yactora BpaleHHs 3aBUCUT OT CBOMCTB (pU3MUECKOTO BaKyyMma.
Jli11 HaHOOOBEKTOB (aTOMHBIE e(PEKTHl B HAaHOTPYyOKax HUTpuAa Oopa) MOJyYEHbl OLCHKH JJIMH
BOJIH KBaHTOBOW MHCCUH OTIEIBHBIX (OTOHOB. [T0JIy4yeHb! 3aBUCHMOCTH KOMIIOHCHT TEH30pa X of

Kak (yHKUUH OT 4yKciia KBAaHTOB IOJIsI XUITCA, YEPHBIX AbIP (BO3MOYKHO THCTEPE3UCHOE MOBEACHHE
IUIOTHOCTA HEHUTPUHO KaK (PyHKLMH OT ITUX apryMEHTOB). 3aBUCHMOCTb OT Z,, IPHBOAMT K HEJH-

HEHHBIM (QYHKIMSAM OT TPEX apryMEHTOB. Y CTaHOBIJIEHA CBS3b MTAPAMETPOB HEUTPUHO C OO30HOM U
nosieM XHUITca, BHIIOTHEHBI OI[EHKU YHCIIa, MACChl U dHEPTUHU 1nokos HeiTpuno. Mccnenosansl CbC
aKTUBHBIX (PaKTATBHBIX OOBEKTOB B paMKax Mojmesieii Ay (yuer Z5, ), A (yuer Z;l). [ToxazaHo, 4TO
uHdopmanmio o Hanmmuun CbC, TeMHO# MaTepuy, TEMHBIX PETMKTOBBIX (JOTOHOB MOKHO M3BJICKATh U3
CIIEKTPOB Y - U3JTyYCHHUS TI0 HATMYHIO JIOKATBHBIX MUHIMYMOB Ha (DOHE CTOXaCTHYECKOTO MOBEICHHS
CHUT'HAJIOB.

ABTOpP BbIpa:kaeT (,IaroJapHOCTh NMpeAceIaTe 0 OPraHU3aAlMOHHOI0 M MPOrPAMMHOI0 KOMUTe-
ToB XIV MexayHapoaHoii HAYyYHOU HIKOJIbI-ceMUHApa «DyHIaMeHTA/IbHbIE UCCIAEIOBAHUS U
HHHOBALMM: HAHOONTHKA, ()OTOHUKA M KOTEPEHTHAsl CNEKTPOCKONus» A.().-M.H., mpodeccopy
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N.N. IlonoBy, 3amMecTUTEIIO MPecenaTesi y4YeHOMY cekpeTapio K.¢p.-M.H. K.P. Kapumysiuny 3a
NMOJAEPIKKY JAHHOW HAY4YHOH TeMATHKH M BCECTOPOHHIO OPraHM3alMOHHYI0 INOMOIIL IPH
0(pOPMJICHUH CTATHU.
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WUHctuTyT cnektpockonuu PAH R :

dopmMMpoBaHMe KOJNbLEBbIX CBETOBbIX NYJib
B BUXPeBOM nyu4ke peMTOCEeKYHAHOro U3ny4yeHus

KaHdudoe B.I1. (MI'Y), Bacunsee E.B. (MI'Y), Yekanuu C.B. (MCAH),
Komnaney B.O. (MCAH), LLineroe C.A. (MI'Y)

B poknape npeacTaBreHoO COBpeMeHHOe COCTOsIHME UCCrefoBaHui
CBeTOBbIX NYfb - IKCTPEMasbHO CXaTbIX BOJITHOBbIX NaKeTOB Npwu
comnameHTauum peMTOCEKYHAHOIO U3Ny4YeHusi B 06 beme Npo3pavyHoro
ananekTpuka. ChopMynupoBaHbl ycnoBusa ob6pa3oBaHUsA CBETOBLIX Nynb,
OCHOBHbI€ 3aKOHOMepHOCTU hopMupoBaHusa UX cnekTpa. NMpeackasaHa
BO3MOXHOCTb reHepauumn nocriefoBaTeNlbHOCTU KOSNbLEBbIX CBETOBbIX
nynb Npy¥ CaMmoOBO3AeNCTBUMN B KEPPOBCKOW cpefe KorbLeBbIX My4YKoB
cheMTOCeKyHAHOro U3ny4eHus ¢ gucnokauuen gasbl.

KnioueBble cnoBa: cBeToBble Nynu, heMToceKyHOHasA punamMeHTaums,
BUXpeBble NY4YKU, CYNepKOHTUHYYM, aHTUCTOKCOBO KpPbISio

XIV MexdyHapoOQHasi Hay4YHasi wkona " Hayka u uHHoesayuu’ ,
SAnbyuk 1-7 urons 2019

MpocTpaHCcTBEHHO-BpeMeHHasi KoMnpeccus
BOJIHOBOrO NnakeTta

Camomogynsauus tha3el B NpocTpaHcTBe:

YwupeHue yrnoBoro
cnekTpa

OO wmp A (1) ==> AD =< I ~

CamodokycupoBka
ny4ka

Camomopynsauus dasbl BO BpeMEHHMU.

YwupeHune 4actoTHOro
cnekTpa

OlIOt = A (t) b A 4mmp I

Camokomnpeccusi
uMnynbca

CBeToBasn nynsa - pesynbTaTrt cornacoBaHHOM camMoKomMInpeccuum
BOJIHOBOIoO naketa B NpoCTpaHCTBe N BpeMeHU B obbeme
npo3pavyHoun cpeabl 6e3 KaKux-imbo HanpaBnALWUX CTPYKTYP.
Y. Silberberg, OL 1990
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HAYKA U UTHHOBAIINN 2019
7 nroas

Perncrtpauma cBeToBbIX NyJb
MHoOroMmMnynbCHbIA PeXUM 3anMcu TPEKOB MU CNeKTpa
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3anucb pacnpeaeneHnd NHTEHCUBHOCTU B OAWHOYHON CBETOBOM
nyne no HaBeAeHHbIM er0 LeHTPaM OKpPacCKMW.

OHeprnm aKCUTOHHOM Nonockl nornoweHua 12,8 aB,.

JTlomuHecueHUMA BO3OyXaaeTcsl U3NyYeHueM Ha AriMHe BOJHbI 450 HM

ArieKTpuyeckoe nosie CBETOBOW Nynu

Mmnynbe: 3500 Hm, 100 doe, @ 100 mkm, 20 mxx; LiF
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2019 HAHOOIITHYECKHE SIBAEHHUST U OPPEKTHI
7 N10J1
7 . -
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B cnnowHoM cynepkoHTUHYyymMe ¢hopmMupyeTca M3onMpoBaHHoOe
KPbINO Npu nponeTe nynen HeKOTOporo paccTossHMA ~ 100 MKM !
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daszoBasa camomoaynsuus B CBeTOBOM nyne
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AHTUCTOKCOB CABUI
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KpacHbIn HoC -
X cdmoneToBbIN
BOCT wumm)p Hoc XBOCT !

SAnb4uk 2019

Mopenb (*)OpMI/IpOBaHVIFI adHTUCTOKCOBA KpblJia
B CreKTpe CBEeTOBOM nynu ‘x{b
(4

MUmnynbc Ha yacToTe W,

1. CBeTOBasA NynA ABNAETCA ABMKYLUMMCA UCTOUYHUKOM CYNepPKOHTUHYYMa,
reHepupyemoro npu ¢azoBon camomMmoaynsiLum B HeNIMHEMHOW cpefe

2. CnekTp hopMupyeTcs B pesynbTaTe UHTepchepeHLnM CyNnepKOHTMHYYMa B
YCNOBUSAX aHOMarlbHOW AUCNEePCUM rpynnoBoi CKOPOCTU

* (Pasza cynepKOHTUHyymMma coBnagaeT ¢ cha3on nMmnynbca
* W3ny4YyeHne cynepKoOHTUHyyMa KOrepeHTHO

* MCTOYHMK CYNEePKOHTUHYYMa TOYE€UHbIN
McTouyHuK ABMXKETCS C rpynnoBOM CKOPOCTbLIO MMMYNbCca
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13 KonbueBble cBeTOBbIe NYNIN B BUXPEBOM Nyu4Ke

Mmnynbce: 1800 Hm, 36 doc, 2:10' Br/iem?  SiO,: k,= - 62 dpc?/Mm
paguyc konbua 100 MKM, lwmMpuHa 185 MKM
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lMapamempbi Konbyeebix c8emoeabIx nyJib
Paduyc 50 MKM 10 mMkm
WupuHa ~5A <54
AnumenbHocmb ~ 10 ¢bc ~10 ¢pc
NHmeHcueHocmb 5-101° Bm/cm? Anbyuk 2019

14 1
w BbiBoAbI @

B rayccoBom BONTHOBOM MnakeTe npu ¢punameHTaumm B yCroBusiX aHoOManbHOM
AUCNepcrun rpynnoBOoN CKOPOCTU:

1. dhopMupyeTcsi ogHOLMKNOBas CBETOBasi Nyss, ecriv MOLWHOCTbL NakeTa NpeBbiliaeT
NOpPOroByo BeSIMUYMHY, KOTOpasi onpeaensieTcA napaMmeTpoMm noaobus, He
3aBuUCALLEM OT PU3UYECKUX XapaKTEPUCTUK U3NYUEHUA U cpeabl.

2. BANUTENbHOCTb CBETOBOM Nynu 1+2 oNTUYECKMX OCLUNNALMA, anameTp ~ 5 onuH
BOJIH, ANuHa npobera ~ 500 MKM, MUHTEHCUBHOCTbL ~ 5-1012 B1/cm? .

3. amnnuTypa cBeTOBOIro NoNs B OAHOLMKIIOBOWN CBETOBOW NyJie MeHsIeTCA
nepuoamnyecKn ¢ paccTosiHMeM BcrneacTeue pasnumuuns pasoBon U rpynnoBomn

B BuxpeBoM nyyke peMTOCEKYHAHOIrO U3fny4yeHusi Npu camoBO34EeACTBUMN B
YCIOBUAX aHOMalibHOW Aucnepcumn rpyrnnoBon CKOPOCTH:

1. dopmupyeTcs nocrnenoBaTeNlbHOCTb KONbLEBbIX CBETOBbLIX NYJb,
ANMUTeNbHOCTbLIO

- OAHa-ABe ONTUYECKMX OCLUUANALMA, paguyc Konbua 10+-50 MKM, LWUIMPUHA KonbLua
OKONo 5\, UHTEHCUBHOCTb — 5-1013 BT/cM2, nnoTHOCTb 3Heprum — 0,2 [x/cm2.
2. BO3MOXHO o6pa3oBaHue 6e3 NnasMeHHbIX KOnbLEeBbIX CBETOBbLIX NYfb, B KOTOPbI

HacbilweHne MHTeHCUBHOCTU AOCTUraeTCa B pe3ynbTaTe 6anaHca HenMHeMHOoro
COKpaweHuAa WMpPUHbI KonbLueBoro npocl.wlnﬂ n AMCbpaKLIMOHHOﬁ pacxoAnMOCTMU.
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ATIIMAPATHO-IIPOTPAMMHBIN KOMILJIEKC
A1 @OPMHUPOBAHUSA CITMPAJIBHBIX ITYYKOB CBETA

J.B. IIpoxonosa, K.B. Epumona, C.A. Kumkun, C.I1. Korosa. H.H. JloceBcknii, C.A. Camarun
Camapcxuii punuan PUAH, Camapa, 443011, Poccus

CrompainbHbie mydku [1-4] — cBeTOBBIE OIS, COXPAHSIOIINE CBOIO CTPYKTYPY € TOYHOCTBIO 10
Maciutaba u noBopota. OHM MOTYT UMETh BEChbMa Pa3HOOOPA3HYIO NMPOCTPAHCTBEHHYIO CTPYKTYPY
pacrpeneseHns THTEHCUBHOCTH. B 4acTHOCTH, B CEMEMCTBE CHUPAIBHBIX MMYYKOB TEOPETHYECKHU
HaWJCHBI U Ha OTIEIBHBIX IPUMEPax IKCIIEPUMEHTAILHO PeaTU30BaHbl CIIMPATbHBIC ITYYKH B (hopme
KPUBBIX WM UX COBOKYMHOCTH. [IpuMepbl civpaibHbIX yYKOB MpUBEAEHBI HA pucyHke 1. OHu 06-
Ja7ar0T HEHYJIEBBIM YTJIOBBIM MOMEHTOM KOJIMYECTBA JIBHXKEHHS. DTO MPOSIBISETCS B TOM, YTO MHUK-
POCKOMIUYECKUE OOBEKTHI pa3MepaMu B HECKOJIBKO MUKPOMETPOB (HaIlpUMep, JKUBbIE KJIETKH), 1O-
MEIIeHHBIE B 00J1aCTh (POKYCHPOBKH TAKOTO ITyYKa, MOTYT MIPUBOAUTHCS BO BPALLICHHE BOKPYT CBOETO
LIEHTpa UHEPLMH, IEPEMEIIATHCA M0 3alaHHON TPAEKTOPHUH, MOABEPIaThCsl HEOJHOPOIHBIM 3aaH-
HBIM edopmarusam U T.11. OTMEUYEHHOE CBOWCTBO MO3BOJISIET CYIIECTBEHHO PACIIMPHUTH (PYHKIIHO-
HaJIbHbIE BO3MOYKHOCTH ONTHYECKUX MUHLETOB, IIUPOKO MCIOJb3YEMBbIX Celyac JUIsl UCCIEA0BAHMS
OMOJIOTMYECKUX MUKPOCTPYKTYP, a3pP0O30JIeH, a TAK)KE€ B MUKPOMEXaHUYECKUX CUCTEMaXxX C ONTHYE-
CKuUM ynpaieHueMm. Kpome 3Toro, cnupanbHble MyYKU MPEICTaBIsIOT O0IbII0N HHTEpeC 171 KBaH-
TOBBIX CHCTEM Iepelayd MHPOPMAIUH AJs YBEIWYCHHs MPOJIOJBHOTO PAa3pelIeHUs] ONTHYECKUX
MHUKPOCKOIIOB, @ UX MaTeMaTH4ecKHil (hopManu3M HalleJa CBO€ NMPUMEHEHHE JUIsl PACcIO3HAaBAHUS
KOHTYPHBIX N300pakeHUN U KapAUOTpaMM.

Puc. 1. DxcriepuMeHTaIbHO NOTyYEHHBIE PacIIpee/ICHNs] HHTEHCHUBHOCTH CIIMPAJIBHBIX MYyYKOB
B (hopme KoHTypa camosieTa (a) 1 OykBbl «D»(0) B pa3iuuHbIX CEYSHUIX

B cBs13u ¢ 3TUM aKkTyanbHOU 3a/1a4ei sIBJIETCS UCCIIEI0BaHIE METOA0B (POPMUPOBAHUS U T10-
WCK MPAaKTUYECKH y100HOTO crioco0a reHepanu [4] ciupaibHbIX MTyYKoB. [IpocThIM yI00HBIM cIIo-
coO0M MX TIOJIYYCHHS SIBIISIETCS Tosiorpadguieckuidt. B padote [6] Ob110 TipeasioskeHo GopMUpOBATH
CIHpaJIbHBIC MyYKH CBETA IPH MOMOILM TOHKON (pa30BOI roJorpaMMbl, COIEpIKaIIel TOJIKO HHTEP-
(epeHIMOHHBIN WIEH pe3yJbTaTa CJI0KEHHs aMILTUTY CIIMPAIIBHOTO IyYKa U IJIOCKOH OTHOPOTHON
BOJIHBL. B crathe [7] mist yBennueHus 1uppakimoHHON 3P PEeKTUBHOCTH NMPH POPMHUPOBAHUH aKCH-
QJIBHO CUMMETPHUYHBIX 10 MHTEHCUBHOCTH ONTUYECKUX BUXPEH NCTIONB3YIOTCS FOJIOTPAMMBI C aCHM-
METPUYHBIM IIpoduiieM mTpuxa. B 0ocHOBe Noax01a acuMMETpU3aIiiy MPOQUIIs MOJI0C PEHIETKU TO-
JIOTpaMMBI JISXKHUT MPeoOpa3oBaHUE €To K MUI000pa3HoMy Buy. B 3To# paboTe npeaioKeHHbIN Me-
TOJ OBLT IPUMEHEH 1151 GOPMHUPOBAHUS OOJIee CIIOKHBIX CBETOBBIX IOJICH CIUPATIBHBIX MTyYKOB, CO-
JepKALUX ONTHYECKUE BUXPU B CBOEH CTPYKTYpE (PUCYHOK 2).

> e | <
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a) 0)

Puc. 2. Pacnipenenenre MHTEHCHBHOCTH CIIHPAIFHOTO IyYKa B BHJE KOHTypa AyOoBoro iucTa (a), ¢a3sl (0) u pacmpe-

JeJIeHUs] HTHTEHCUBHOCTH BOCCTAHOBJICHHOE TOHKOH (ha30BO roJIOrpaMMBbl B pa3IMYHBIX CEYEHHSIX NP (POKYCHPOBKE
nuH30# ¢ F=45 MM paccrosiHre MeXAy coceTHUMH cedeHusIMH 40 MM

MBI nccnenoBaiy pa3inyHble MOIX0AbI A1 ((OPMUPOBAHMS CIIUPATIBHBIX TyYKOB ITPH ITOMOLIH
TUQPAKIUOHHBIX ONTHYECKUX AJIEMEHTOB. BBUIM paccMOTpEHbI Takue METObl Kak: OMHApHBIN 1O
aMILTUTYZe METO] aMIUIUTYTHO-(a30BbIX MacoK [8] 1 roiorpapuueckuii METoJ C CHHYCOUJAJIbHBIM
Y aCHUMMETPUYHBIM MTPOQUIEM IITPHUXA.

Jlns aHanu3a KayecTBa pacnpe/iesieHHsi MHTEHCUBHOCTH ¢(hOpMUPOBAHHBIX MOJeH ObUIN BBe-
JICHBI CIICAYIOMINE MapaMeTphl: TudpakuroHHas 3(P(EeKTUBHOCTH (77) HEOIHOPOIHOCTh KPUBOHM 1O
mmmpute (RMSW) 1 oTKIIOHEHHE MHPUHBI CHOPMHUPOBAHHON KPUBOH OTHOCUTEIBHO pacyeTHOH (NW)
[9]. Audpakunonnas 3pPpeKTHBHOCTD (HOPMUPOBAHHS CIIUPATEHOTO MyYKa PACCUNTHIBAIACH KaK OT-
HOIICHUE MOIIHOCTH U3TY4YEeHHUs B MOJyYEHHOM H300pakKeHUH, K MOILTHOCTH ITy4Ka, OCBEILAIOIIETO
T(QPaKIMOHHBIA dyIeMeHT. MakcumanbHast TudpakunoHHas 3PQGEKTUBHOCTh SKCIIEPHUMEHTAIBEHO
3aperucTpUpoBaHa AJisl rojJorpauyeckoro MeToa ¢ aCMMMETPUYHBIM poduiieM mTpuxa (Tadbauna
1). Ilpu nepexojie OT CHHYCOUAAIBHOTO K aCUMMETPUYHOMY MPOQUIIIO MITPUXA PELIETKH OHA BO3-
pocina B 2,3 pa3sa.

[Ipu cpaBHEHUH METOJOB HCIOJIB30BAIUCH M300pPAKEHUSI CBETOBBIX IIOJICH, MOJyYCHHBIE B
@ypbe-tutockocTH. JIydnmmMu XapakTepucTuKaMu 00J1a/1al0T CBETOBbIE MOJIs, HOJTYYEHHBIE TOJIOTpa-
(UYeCKUM METOJIOM C aCUMMETpHYHON Gopmoii mrpuxa. [laHHbI MeToa ObUT BBIOpaH B KadecTBE
6a30BOr0 JUIsl CO3/1aHUS aNNapaTHO-MPOrpaMMHO KOMIUIEKca AJisi (POPMHUPOBAHUS CIIMPAJIBHBIX ITy4-
KOoB. OTMETHM, YTO 3aKOHOMEPHOCTH U3MEHEHUS TUPPAKINOHHON Y PEKTHBHOCTH U Ka4eCTBa B 3a-
BUCHUMOCTH OT MeTo/1a (HOPMUPOBAHMSI, YCTAaHOBJIEHHBIE IO PEe3YyJIbTaTaM YUCICHHOTO MOJEIHPOBa-
HUS, COBIAJAIOT C pe3ysibTaTaMy HaTYypPHOI'O SKCIIEPUMEHTA.

Taoanma
PesynbraTel ananusa 3 (heKTHBHOCTH 1 KayecTBa C(OPMUPOBAHHBIX KOHTYPHBIX BUXPEBBIX TTOJIEH
10 pe3yJbTaTaM YUCIEHHOIO MOAEIUPOBaHHUs / SKCIIEPUMEHTA

Meron NuuweaMoxn; Y0 |RMSWaued RMS ey Y0 MWerien NWoieer, %0
BuHapHBIHi 110 aMIUIUTYI€ METO AMILIMTYJHO-()Aa30BBIX MACOK 17/9 12/25 33/36
T'onorpaduyeckuii ¢ CHHYCOUAIBHBIM MIPOQHIIEM IITPUXA 715 88/42 96/ 39
Ionorpaduyeckuii ¢ aCHMMETPUYHBIM TPOQHIIEM IITPUXA 16/12 9/22 6/2

Jlis sKCcIIepUMEHTAIBbHOTO (POPMUPOBAHUS TOJIOTPAMM NMPUMEHSIICS KUIKOKPUCTAITMYECKUI
npoctpancTBeHHbIN MoayisTop cBeta (JKK IIMC) HOLOEYE 1080P (paspemenue: 1920 x 1080
MUKCeJeH, pa3Mep OJJHOTO MUKces: § MKM). ICTOYHMKOM M3ITydeHHUs Cy KU TBEPJOTEIIbHBIN J1a3ep
(A=532 M, Pmax=50 MB). M300paxxeHus: perucTpUpOBAIUCEH ¢ TIOMOIIBIO (DOTOMPUEMHOTO yCTPOIA-
ctBa (PITY) Canon EOS 350D B nuneiinoM pexume padotsl. Ynpasnenue KK [IMC npousBoaurcs
C IOMOIIIBIO TTepcoHansHOT0 KoMmbioTepa (I1K) ¢ paspaboTaHHBIM HAMU CHIETIMATH3UPOBAHHBIM TTPO-
IrpaMMHBIM OOeCleuyeHHEM, SKpaHHas popMa KOTOPOro MpejcTaBieHa Ha pucyHke 3. Cxema skcre-
PUMEHTAIbHOM YCTaHOBKH anmapaTHO-IPOrpaMMHO KOMILJIEKCA IPUBEIEHA HA PUCYHKE 4.
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Puc. 4. Cxema SKCIepUMEHTAIBHON yCTaHOBKH

Hammm kostekTuBoM ObLT pa3paboTaH MporpaMMHO-ANNapaTHBIA KOMIUIEKC, ITO3BOJISTIOLIHIA
B pEaJIbHOM BPEMEHH PAaCCUUTHIBATh KOMIUIEKCHYIO aMIUTUTYAY CIUPAIbHOTO Iyyka B (opMe Ipo-

M3BOJILHO 33/IaHHOM KPUBOM U €ro rojiorpammy, naiee GopMupoBaTh rojorpaMmy ¢ momoribio JKK
IIMC u BoccTaHaBIMBATh C HEE CIIUPATIbHBIN MyYOK CBETA.

Anroput™m pabOThl KOMIUIEKCA COCTOUT U3 CIICAYIOIIUX MIAroB:
lar 1. Bei6op kpuBoi, B hopMe KOTOPOii Oy1eT co37aBaThCs CIUPATBHBIN IMTy4oK cBeTa. Ha
pUCYHKE 5 a m300pakeH PUCYHOK, BHIOpAHHBIN B Ka4eCTBE MCXOJHOTO, HA PUCYHKE 5 O — KOHTYD

BBIJICJICHHBIN M3 PHCYHKA, B ()OpMe KOTOPOro OYyJIET MOCTPOSH CHHPAIBHBIN IMy4OK. DTO KOHTYPHOE
n3o0pakeHue 3arpysxaercs B pazpadorannoe [10.

Hlar 2. PacdyeT KOMIUIEKCHOM aMIUTUTYAbI CIIUPATIBLHOTO My4YKa B OpMe 3aTJaHHOU KPUBOM.
Ilar 3. Pacdyer ”HTEHCUBHOCTH | (Da3bl CIUPATBLHOTO My4Ka (PUCYHOK 5 B).

> T | <




29 1oHs

7 Wionst A ODU3NKA-MATEPUAJTOBEJAEHUE-TEXHOJIOTUU-OBOPY/IOBAHHUE

lar 4. 3aganue napameTpoB UGPPOBOH rolorpaMMel U ee pacueT. K momydenHomy ¢azo-
BOMY IPO(UIIIO TOJIOTPAMMBI 100aBIseTCs JIMH3a AJIs HarJIsAHOM 1EMOHCTpalMy CBOWCTBA Bpalle-
HUSl pacHpelieleHUs MHTEHCUBHOCTH IIPH PAacHpOCTPAHEHUM BOCCTAHOBJIEHHOI'O CIHPAaIbHOIO
nyuka. [Ipumep pacuntaHHOro pa3zoBoro npoduisi MOKHO BUJETh Ha PUCYHKE 3.

lar 5. ®opmupoBaHue pacCuuTaHHOTO (ha30BOro Mpoduist roixorpammsl ¢ momouisio KK
I[IMC, BoccTaHOBIEHHUE CIUPATBHOTO MyYKa C TOJI0TPAMMBI.

\\\\

a 0

Puc. 5. Ucxonnoe nzobpakeHne (a), BRIACICHHBIA KOHTYD (0), pacCUnTaHHBIE pacIlpeleieHis HHTEHCUBHOCTH H (Da3bl
(cneBa M cripaBa COOTBETCTBEHHO) CITUPAILHOTO My4Ka B (hopMe 3aJaHHON KPUBOH (B)

Ha pucynke 6 n300paxeHbl pactpeaesieHusi ”HTEHCUBHOCTH C(hOPMUPOBAHHBIX CIIUPAIBHBIX
YYKOB, HIMEIOIIUX CTPYKTYPY B (JOpME KOHTYpa €l U cepALa, chOPMHUPOBAHHBIE C TOMOIIBIO pas-
paboTaHHOTO KOMILIEKCA.

o

Puc. 6. Pacipenieniennst HHTEHCMBHOCTH CIIMPAJIbHBIX ITy4YKOB B opMe enu (a) u cepaua (0), chopMUpOBaHHBIX IPU
TIOMOIIH aIIapaTHO-IPOrPaMMHOT0 KOMILIEKCa
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IKCUTOHHASA HYTAIDUA
B CJIOE IOJYHPOBOJAHUKOBBIX KBAHTOBBIX TOYEK
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TeopeTryecky MoKasaHa BO3MOKHOCTh HAOIOAECHNS SKCUTOHHOM HyTaIl[Md B TOHKOM CJIO€ MOJTYTTPOBOJIHUKOBBIX KBaH-
TOBBIX To4yek Thna CdSe/CdS/ZnS.
KimoueBble CJI0BA: DKCUTOH, HyTallUs, TIOIYIPOBOAHUK, KBAHTOBLIE TOUKH

The possibility of an exciton nutation observation in a thin layer of the CdSe/CdS/ZnS semiconductor quantum dots is
shown theoretically.
Keywords: exciton, nutation, semiconductor, quantum dots

1. Beeaenne. IlocTaHoBKa 321244 U 0011{He CBEACHHS O NOJIYIIPOBOAHNKOBBIX KBAHTOBBIX TOY-
kax Tuma cdse/cds/zns. Jlanuas paboTa MocBsiieHa TEOPETHUECKOMY UCCIICIOBAHUIO BO3MOKHOCTH
1 yCJIOBUN HAOIIOACHHS SKCUTOHHOM HYTaluu (3H) B TOHKOM CJI0€ TOJIYTIPOBOJHUKOBBIX KBAHTOBBIX
To4ek (nkT). B ontuke HyTanmoHHbI 3¢ ekt BrepBbie HaOMIONEH . X0KkkepoM u K. Tanrom [1].
[To3auee B paboTte [2] ObLT MpeaokeH U peann3oBad 3G HEKTUBHBIA METO BO30YKIECHHUS 3TOTO He-
JMHEWHOTO SIBIICHUS, KOTJ]a Ha PE30HAHCHYIO CPELy BO3CHCTBYIOT JABA JIa3epHBIX UMITYJIbCA: OJMH —
c1a0ObIi ¥ IPOTSHKEHHBIN, M BTOPOU — MOIITHBIN U KOPOTKHUI Ha (hoHe mepBoro. B pesynbTaTe, BTOpoii
MOIITHBIA UMITYJIBC 00pa3yeT Mo OTHOIICHUIO K cl1aboMy HeoOxoaumbli (Omu3kuii kK 90°-HOMY ) «IIbe-
JiecTam, KOTOPBIH Ha BBIXOZE U3 CPEIbl OKA3bIBACTCSI MOAYIMPOBAHHBIM C YacTOTOM padu. Moyss-
IIMOHHASI KapTUHA OKa3bIBAETCS 3aTyXarollel U u3 e€ crmajga oObIYHO yIaETCs OLICHUTh BpeMs IoTie-
peUyHOM HEOOPATHUMOM peraKCaluu m2.

B kauecTBe 00pasiia MbI IpeTaraeM ucmosib3oBath Toukuit cioit IIKT CdSe/CdS/ZnS B Tony-
oJie, HaHecEéHHbIH Ha moaokKy. O cuntede Takux [IKT coobmanock B padote [3]. [TozaHee mosiBu-
Jach dKCIepuMeHTanbHas pabdora [4], nocesaménnas ucciaenopanuto takux [TKT, u3rotosiseMbix
takxe B Poccun npousBoacteom «QDIlighty metomom kommonaHoro cuaTe3a. 3asiBICHHBINA pa3Mep
koyutonaHbiX [TIKT CdSe/CdS/ZnS pasen 3—7 um. B pabore [4] otmMeuanock, 4To HATMYKE ABYX 000-
nouek u3 CdS u ZnS Bokpyr sapa CdSe criocoOCTByeT yaydIICHUIO H3Ty9YaTeNIbHbIX CBOMCTB, (hoTo-
CTaOUIIPHOCTH U BHICOKOMY KBAaHTOBOMY BBIXOJY 110 CPAaBHEHHIO C HAHOKPUCTAIIIAMU C OJTHOM 000-
no4Koi 1 6e3 o0omouku. bruta pazpaboTana crienagbHast METOAMKA IS TIOTYYEHUS OJTHOPOIHBIX U
KaueCTBEHHBIX 00PA3I0B M CO3/IaH IKCIIEPUMEHTATbHBIN CTEH]I, TO3BOJIAIOMINNA HAHOCUTH OJTHOPO/-
uble énku [IKT CdSe/CdS/ZnS u3 pacTBopa Ha MOBEPXHOCTD CTEKIITHHOM MOTOKKH. ONITHYECKUE
CBOMCTBa 00pa3IOB HCCIICIOBAIMCH METOIOM KOH(OKAIBHON JIIOMUHECIIEHTHOH MUKPOCTIEKTPOCKO-
nuu [5]. B urore 6put0 mokazano, uro [IKT pacnipeneneHbl paBHOMEPHO MO TOHKOMY CJIOFO TUIEHKH.
Cornacuo [4], Bo30OyKaeHHe ciieayeT BeCTH Ha JJIHMHE BOJHBI 580 HM mpu TemmepaType oOpasia
10 K, xorma Bpemst HeoOpaTumoii penakcaruu coctasisiet 0,75 mc. B aTom citydyae muKoCeKyHIHBIN
nasep, coryacHo [6], Bo30yauT cHavama cBOOOIHBIE 3JCKTPOHHO-BIPOYHBIC TTAPBI, KOTOPHIC 3aTEM,
TEepsisl SHEPTHIO, IPEBPALIAIOTCS B CBA3aHHBIE 3JIEKTPOHHO-BIPOYHBIC MTAPHI, T.€. B 9KCUTOHBI Banbe—
MortTa, — eTUHCTBEHHYIO (opMy cylnecTBoBaHus GoTonHoro Bo3oykaenus B [IKT [7, 8], npuuém
pa3Mep skcutoHa Banbe—Motra npumepHo paseH pazMepy IIKT. Ilockonbky Tonkuit cnoit IIKT
CdSe/CdS/ZnS nanecéH Ha CTEKIAHHYIO MOIOKKY, TO BO30YXKICHUE U ChEM MMKOCCKYHIHBIX OII-
THYECKHX UMITYJIBCOB yIOOHO BECTH C IIOMOIIBIO IPH3M MOJTHOTO BHYTPEHHETO OTpaxkeHust [9].
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2. DKCHTOHHAsI HYTAlUsI B TOHKOM cJioe nKT cdse/cds/zns. B ciydae 0THOCHTENBHO HPOTSHKEH-
HOTO JIa3¢PHOTO MMITYJIbCa TICEBIOIICKTPHUCCKUI U0 COBEPIIACT HYTAMOHHOE BHKCHHE,
HPUBOJISAIICE K MOJYJISIMUA BPEMEHHOM (hOPMBI UMITYJIbCa ¢ 4acTOTON padu. KoppekTHbiil pacyér
TpeOyeT yuéra BO BpeMs ACHCTBUS MMITyJIbca HeoOpaTumoii neda3supoBku (mi U m2), 94TO IJIs OT-
JEbHBIX YaCTHBIX MMITYJIbCOB BbIMONHEHO T. Toppu [10]. DTo mpUBOIUT K 3aTyXaHHIO MOIYJISLIMA

o 3akoHy: EXP| —| —+— |t |, rae m1 u m2 — BpemeHa penakcaryu, t — Bpems.
1 2

DKCUTOHHAs HyTaIus OblIa mpejackazana B pabore [11] (cMm. Takke Oosee MO3MHIOI CTAThIO
[12] u 0630p [13]). Criemyst [11], 3anmuiem 35IeKTPUYECKOE TIOJIE JIA3EPHOTO UMITYJIbCa B BUIIC:

E = E,(z,t)exp{-i(kZ - ot)}+9.c., 1)

rae E, (z,t), ® u K — aMmmIuTyaa, YaCTOTA ¥ BOJHOBOH BEKTOP JIa3€PHOT0 MMITYIILCA, 3.C. — IPMH-

TOBO-COMPSDKEHHBIN wieH. OOpaTiM BHUMaHKE, 9TO B padote [11] Teopetnyeckuii pacuér Beaércs B
cucteMe eauHuI, riae nocrosHHas [lnanka /i =1. Fammneronnan cnos sxcuronos ITKT, B3aumo-
JCUCTBYIOIIUX C JIEKTPUYESCKUM IOJIEM UMITyJIbCa, clienys [1], 3anuiuem B Buze:

@ - — .
H=YE B'B. —— /N {(Eoclf)Bﬁ+ exp(—umt)+a.c.}, @)
K 20 !
rae EIZ — DHEPIHsl SKCUTOHA C BOJHOBBIM BEKTOPOM k , BO30YKE€HHOTO Ha f-OM 2J1IeKTpOHHOM Tie-
f

pexone atoma [IKT, of — gacrora f-ro snekTpoHHOrO mepexoaa, ® — yacrora Jyaszepa, N — 4ucio

aneMeHTapHbIX sueek B cioe [IKT, df — DIIEKTPUYECCKHUI TUTIOIBHBIN MOMEHT nepexofa f-ro asek-
+

TPOHA; BlZ u BIZ — OIepaTopbl POXKACHUSI U YHUUTOKEHUS SKCUTOHOB, YAOBJIETBOPSIOLINE CIIEIY-
f f

FOIIMM HEOO30HHBIM KOMMYTAI[HOHHBIM COOTHOIICHUSIM:
B..B:] =6 - 2YB'B in(k —k
[B..B.]. = lazr_ﬁzn: 7 By exp{-in(k'—k)}, 3)
rae B; u Bﬁ — OIepaTOPhI POXKACHUSA U YHHUTOKCHHUS dJICKTPOHHOTO BO30YKICHHUSA HAa N-OM aTOME
[IKT, npuuém
[Bﬁ’Br:r]:l_ZBrTBﬁ- (4)

Cornacao [11], snexkrpuyeckas nomsipuszanyst [IKT B MomeHT t umeet Bu:

—

P(t,A) = , %{Bgexp(—iﬁﬁ)+BEexp(iIZﬁ)}, )

VJ/N

rae V — 00béM arieMenTapHoit siueiiku. B padote [11] monmyyena coBMecTHas cuctema audGepeHiu-

anbHBIX ypaBHeHHil [eifsembepra s snextpudeckoit monspusamuu P(f,M) wu ypasnenwuii
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MakcBenna i aMIUIMTY bl 3JleKTpudeckoro nois u ¢assl. OnHo u3 yacTHbIX pemteHuit I'. Toppu
[10] nomy4eno mis cnygas A®, = ®, —® =0. B atom ciyuae u3 nsarn anddepeHumanbHbIX ypas-

HEHUIT CBSI3aHHOI CHCTEMBI OCTAIOTCS TOJIBKO TPH, a MOIepevHasi KOMIIOHEHTa Hoysipusaun P, (1),

cornacHo [11], OyaeT yAOBIECTBOPATH CIACIYIONIEMY YPaBHEHHIO:

3 i g
dPO (L 11RO (e, L -t (6)
dt T, T,) dt L VT,

r7ie V — rpymmoBasi CKOPOCTh CBETOBOM BOJIHBL. BuHO, uto pemenue Toppu [10] mo3BosseT yuectsb
BpeMeHa penakcaruu (71 u T2) Bo BpeMs ummysibca. Pemrenue (6) mosydeHo B [11] u umeer Bu:

R d.| 4.t 2
PL(t):_ue 2[T1 TZJ-Sin deg_l i_l i
v 4\ T, T @)

-1
—d7E,T,[ V(dET,T, +1) |

Takum 00pa3oM, SKCUTOHHAS MOJApU3ALMs Cpeasl B ciayyae DH u3MeHsieTcs Mo rapMOHHYECKOMY
3aKOHY C 4YaCTOTOM

2
Q= dej—l 11 , (8)
4T, T,

MOJTyYUBIIIEH Ha3BaHHME YaCTOTHI SKCUTOHHOW HyTanuu. OOpaTuM BHUMaHHUE HA TIOCIIEIHUN TIOCTO-
SIHHBIH WiIEH B penieHuH (7), KOTOpbIi COOTBETCTBYET CTALIMOHAPHOMY PEIICHUIO CaMOCOTJIaCOBaH-

HOM 3amaun. B ciydae ‘d ? E02 ‘ ] _l} — ? , peierne (7) mpuodpeTaeT BUL:
2 N1
5 ‘af‘ _TL (T E 2 22 -1
P.(t)=—"—le ™ sin{d, Ejt} —d?E,T,[V(d]ESTT, +1)] . 9)
\'

[Toacrasmnss (9) B ypaBHeHne MakcBeia

OE,(z,t) +26E0(z,t) _ 21w

P (1), 10
e —— (1) (10)
HOquaeM peIJ_IeHI/Ie JJIA aMHHI/ITyIH:I T10J14:
oz . oz
E(zt)=E.|1-—sinQt.e¥ ——— | 11
o(2) "( QT, Q2T2+1) (1)
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2
rae o =2noNd;T, /cnv, c — CKOpPOCTh CBeTa B BaKyyMe, N — MOKa3aTedb NPETOMIIEHHS,

C
v = (5+6) —. Curnai 5KCUTOHHOW HYTAI[MH MPOMOIYJIUPOBaH ¢ 4acToToi Q. Moaysmus 3aTyxaer
n

3a Bpemsi T2. Cornacuo [4], B TonkoMm ciioe [TKT CdSe/CdS/ZnS mpu 10°K Bpemst 72 = 0.75 mc. Ile-
pHOJI HyTAIlUK JOJDKSH ObITh Kopoue 7T>.

5. 3akiarouenne. OhPeKT 3KCUTOHHOM HyTaIlMM MOXET ObITh MCIIOJIb30BaH Ui ONpPEeNeHHs Bpe-
MEHH T2 Ha SKCUTOHHOM II€PEXO0/Ie MKT TOT/1a, KOT/1a HaOIr0IeHNe SKCUTOH-3Xa 3aTPYIHEHO.

Pa6oTa BbINoJIHeHA NPU (pUHAHCOBOI noaaep:kKe rpaHToB PODU Nel17-02-00701-a u Nel8-52-
00026_beu-a.
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[IpoBeneHsI SKCIIEpUMEHTAILHBIE HCCIIEIOBAHMS IT0 ONTHMH3ALUH [1aPaMETPOB TEXHOJIOTMYECKOT0 MPOoLiecca MOy YeHHs
TOHKHUX IJIEHOK ZNO MeToJ0M MarHeTpoOHHOTro pacnblieHus. CHITHI 3aBUCUMOCTH CliaJia EPBUYHOTO (DOTOHHOTO 5Xa
(ITd3) u ctumynupoBaHHOTO (HhoTOHHOTO 3Xa (CDD) MIpH yBEIMUSHHH BPEMEHHOTO HHTEPBaja MEKAY BO30YKIAIOIIAMHU
UMITyJIbCaMH B TOHKUX IuieHkax ZNO. Ha ocHOBe KpUBBIX CHiajja MHTEHCUBHOCTH 9XO0-CHTHAJIOB pa3paboTaHa METOANKA
OLICHKH BKJIa/Ia SKCUTOH-(DOHOHHOTI'O B3aUMOJAEHCTBHUS B OJJHOPOJIHOE YIIMPEHHE KBAHTOBBIX YPOBHEH IKCHTOHHBIX CO-
CTOSIHUI, JIOKATM30BAHHBIX HAa MOBEPXHOCTHBIX JAe(PEKTaxX, paCHOI0KEHHBIX BHYTPH 30HEI ¢ pazmepamu oT 10 1o 100 aM,
U CIIEKTPAIBHBIX JMHUH KBAHTOBOTO MEPEXo/ia MeXy dTUMH YPOBHsIMH. MeTouKa nmpumMeneHa Juist mieHok ZnO Tou-
muHo# 100, 600 1 800 HM.

B cBs3u ¢ nonmyyeHneM MarepuaioB C KBAHTOBOPa3MEPHBIMHU CTPYKTypaMU BO3HHMKJA HOBAst
001acTh MPUOOPOCTPOCHHUS — HAHOAIEKTPOHUKA. YUeHbIE BO BCEX CTaHaX MUPA aKTUBHO BEAYT HC-
CJIETOBaHMSI 110 BBISBIICHUIO HOBBIX (PU3NYECKUX CBOMCTB U TEXHOJIOTMYECKHUX BO3MOXKHOCTEHN MOIY-
YEHMs] HAHORJIEKTPOHHBIX MaTepuaios U cpel. HecMoTps Ha TO, YTO XOpOIINE TEXHUYECKUE PE3YIlb-
TaThI MOTYYEHBI Ha OCHOBE AMUTAKCHAIbHBIX 1 MOHHOIUIa3MEHHBIX TEXHOJIOTUN POPMUPOBAHUS TOH-
KHX (DYHKIIMOHAJbHBIX TJICHOK, HA UX OCHOBE HE BCET/A YAAETCs MOMYYUTh JICIIEBbIC HAHOAJIEKTPOH-
HBIE U3/IEIUSI MaCCOBOTO CIIPOCa.

B pab6orax [1] ¢ MOMOIIBbIO TEXHOJIOTMH MAarHETPOHHOTO PACIbUICHHS. MOJYYEHBbl TOHKHE
IJICHKU C KBAaHTOBOPA3MEPHBIMHU 3JIEMEHTaMHU UX TEKCTYPhl HAa TOBEPXHOCTHBIX JAe(eKTax KpucTai-
JMYECKON CTPYKTYpPBbI BOJIOKOH 3TUX TOHKHMX IUIEHOK. CaMM KpUCTaUIMYECKUE BOJIOKHA UMEIOT I10-
MepeYHbIe JIMHEHHBIE pa3Mepbl B cpeaHeM 0koio 100 HM. DTu pa3Mepbl 3aBUCAT OT PaCHbUIIEMOTO
MaTepHualia ¥ apaMeTpoB TEXHOJIOTUYECKOT0 pexkuMa (OpMHUPOBaHUS TIIEHOK. B cuiry ManocTu Bo-
JIOKOH Ha UX KPHUBOJIMHEHHON MOBEPXHOCTH BO3HUKAIOT 30HBI MOBEPXHOCTHBIX /1€(EKTOB, MIABHO
IepexosIue B Y4aCTKH, OTPAaHUYCHHBIC 3aMKHYTOW KPUBOJIMHENHOM IPAHULICH U3 HEIIOBPEKICH-
HBIX YYaCTKOB KPUCTAJUIMYECKOMN CTPYKTYphI. Pa3mMepsl TAKMX 30H JIOKAJIW3A[UU IOBEPXHOCTHBIX Jie-
(eKTOB B 3aBUCUMOCTH OT KPHUBH3HBI IIOBEPXHOCTH UMEIOT IMHEWHBIE pa3Mephl BI0JIb 3TOH MOBEPX-
HOCTHU IUIEHKH B cpeHeM B paiione 10 uM. CreneHps NOBpEeXACHUS KPUCTALITMYECKON PEIIETKH J10-
XOJUT 10 3HAYEHUH, IPEBBIIAIONINX TIOJOBUHY PAaCCTOSIHUS MEXAY Y3JIaMU KPUCTAJUIMYECKOM pe-
meTku. [ToBepxHOCTHBIE NeeKThl BHYTPU CBOEH 30HBI JIOKATU3aLUN UMEIOT SHEPTUIO BO30YKACHUS
9KCUTOHHBIX COCTOSIHUHN B popme myHkH (puc.l). B 1ieHTpe nyHKH 3Heprus Bo30Y>KIACHHS SKUTOH-
HOT'O COCTOSTHHSI OoJiee, 4eM B 2 pa3a MEHbIIIE YHEPTUH, TPEOYIOMmENHCs 11l BO30YXKIEHUS IKCUTOH-
HOTO COCTOSIHUS SJIEKTPOHA, PACTIONO0XKEHHOTO B y37ie 0€3/1e()eKTHOT0 yuacTKa KPUCTAJUIMYECKO pe-
MIETKU. DTO MO3BOJIAET MPU OTCYTCTBUU JIMHUM TOTJIOMICHUS ONTUYECKOro u3iaydeHus Ha 800 HM
Ja3epHbIM n3nydeHrneM Ha 800 HM B peskrMe IBYXKBAaHTOBOT'O BO30YkIeHUsT (OPMUPOBATH SKCUTOH-
Hble cocTostHUs Ha JuHuM 400 HM. Bo3HuKaomuye S3KCUTOHHBIE COCTOSHUS NP KOMHATHOM TemIie-
paType OBICTPO pacmagaroTCs UM B PE3yJIbTaTe MUTPALIMU IO TOBEPXHOCTH JIOKAIHU3YIOTCS TPEUMY-
IIECTBEHHO Ha MOBEPXHOCTHBIX JIe()eKTaxX BHYTPH 30H UX JIOKaTU3auH. [Ipu 3TOM S5KCUTOHBI, JIOKa-
au3yromuecs Ha JedekTax KpUCTAIIIMUEeCKON PEIeTKH, OTJAI0OT el 4acTh CBOEH SHEPTUH, IePEXOIsi-
1IeH B TEIJI0 UJIU B U3Iy4aeMoe (OHOHHOE U3llydeHne. YacTh SKCUTOHOB, JIOKaIM30BaHHBIX HA KBaH-
TOBBIX YPOBHSIX, OTJIUYAIOUIUXCS 110 SHEPTUU OT YPOBHEW YHEPTUHU, XapaKTEPHOU ISl 3JIEKTPOHOB,
HaxoJAIMXcs B 0€3/1€(PEKTHBIX y3/1aX KPUCTAIIIMUECKON PEIIETKH, Ha BEINYMHY, MEHBLIYIO SHEPTHH

115


mailto:popov@volgatech.net

HAYKA 1 THHOBALINN 29 momst 1, g
7 10191

UX TEIUIOBOTO JIBMXKEHUS, OBICTPO pacnaaloTcs pU BbICOKOW KOMHATHON Temnepatype. OcTaBiin-
€Csl BHYTPH 30HBI JIOKAIU3ALUH, Pa3PsyKEHHBIE SKCUTOHBI HCIIBITHIBAIOT ABUKEHUE, XapAKTEPHOE JJIs
9KCUTOHHOIO ra3a. B oTimyne oT aToMapHOro ¥ MOJIEKYJIIPHOTO T'a3a KpOME YIPYIHX U HEYNIPYTUX
CTOJIKHOBEHHH YaCTHUIBl SKCUTOHHOTO Ta3a HCIBITHIBAIOT €IIe W IKCHUTOH-(OHOHHOE B3aMMOJICH-
CTBHE C (JOHOHHBIM M3ITYYEHHUEM KPUCTAUTMUECKON PELIETKH.

DKCHUTOHBI, JIOKAIN3YIOIINAECS BHYTPH 30HBI (JOPMHUPOBAHUS MOBEPXHOCTHBIX JIE(EKTOB, pac-
MPEJEIIAIOTCS Ha 3THX Je(eKTaX ¢ COXpaHEHUEM PHEPTUU KBAHTOBOI'O YPOBHS BO30YXKIEHUS HKCH-
TOHHBIX COCTOSTHH, COOTBETCTBYIOIIEH STOMY NE(PEKTY.

MEKM

10

[ToBepxHOCTD
BOMIOKHA

Kpucranmﬁecxaﬁ

tasza

2 12

MKM

4 6 8 10

Puc. 1. Ckon TOHKOH IJIEHKH, TIOTYYEHHONW METOI0M MArHETPOHHOTO PaCTbUIEHHs: | — MaKCHMabHBIN JTHHEHHBIN pas-
Mep 30HBI MAKCHUMAaJIbHOM JIOKATH3ANH IeEKTOB KPUCTATMIECKOHN MOBEpXHOCTH; E — 3HEprus Bo30yKAEeHHS 3KCUTOH-
HOTO COCTOSIHUS; X — KOOpAMHATa IIOBEPXHOCTHBIX J1e(PEKTOB KPUCTAIUTMYECKOH PEIIeTKH BJIOJIb MAKCUMAJILHOTO JIMHEH-
HOTO pa3Mepa 30HbI UX JIOKAIBHOIO CKOIICHHUS.

BuyTpu kak/10#1 30HBI JOKAIN3aLUN TOBEPXHOCTHBIX €()EKTOB SKCUTOHHBIE COCTOSTHUSI MOTYT MHU-
IpUpoBaTh, epexonas ¢ nedexra Ha aedekt kak O6e3 3arpar IHEpIruu, Tak U ¢ OOMEHOM PHEPrHUei.
[Tocne yctaHOBIIEHUSI BHYTPH 30HBI JIOKAJIU3allMU IOBEPXHOCTHBIX J€(EKTOB PAaBHOBECHOI'O pacIipe-
JIeNIeHHsI SKCUTOHOB TI0 KBAHTOBBIM YPOBHSM 3TUX JI€()EKTOB, 1101 BO3/ICHCTBHEM BHEILIHETO U3ITyYe-
HUS BO3MOXEH MEPEX0/1 IKCUTOHA C HUBIIETO 10 YHEPTUY KBAHTOBOTO YPOBHS Ha BbIcHIMA. [Ipu sTOM
MIPOUCXOIUT MOTJIONIECHHE SHEPTHH BO30YKIAIOIIETr0 N3IyYeHHUs HAa YacTOTe, COOTBETCTBYIOIIEH pa3-
HOCTH DHEPIui, 3aJ€iCTBOBAHHBIX KBAHTOBBIX YpOBHEH >HEPruu. Takke BO3MOMKEH CIIOHTAHHBIN
WM UHIAYLMPOBAHHBIN NIEPEXO/ € BBICILIETO 110 S3HEPTHH KBAHTOBOT'O YPOBHS — HAa HU3LIMH C U3ITyde-
HUEM KBaHTa 3JIEKTPOMArHuTHOM sHepruu. [Ipu 1ByXKBaHTOBOM BO30Y>KIACHUH SKCUTOHHBIX COCTO-
sSHUN n3nydeHueM 800 HM, BO3MOXKHO IOJyYEHUE OJHOKBAHTOBOIO M3iayudeHus Ha aiuuHe 800 HM,
WHIYLIHPOBAHHOTO U3JYYEHUEM C JJIMHOW BOJHBI, Takke paBHOM 800 HM. ITO BO3MOYXHO TOJBKO B
cllydae, €Cliv IIIyOHuHa MPOCeIaHus SHEPTHMU KBAHTOBOT'O YPOBHS 3JIEKTPOHA U3-3a Je(eKTa KpHCTal-
JUYECKON pelIeTKH MPEBBIIIAET MTOJIOBUHY YHEPTHH JBYXKBAHTOBOTO BO30Y K/I€HHUS SKCUTOHHBIX CO-
cTossHUMU. [Ipy 5TOM CTaHOBUTCS BO3MOXHBIM 3aIlyCK IEPEXOHBIX MPOLIECCOB MEXKAY KBAHTOBBIMU
YPOBHSAMHU SKCUTOHHBIX COCTOSIHUNA U (hOpMHUpOBaHKHE CUTHAJIOB ()OTOHHOTO 3Xa. A, CJI€I0BaTENIbHO,
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CTaHOBUTCSI BO3MOKHBIM H UCCJIEIOBAaHUE XapaKTEPUCTUK IKCUTOHHBIX COCTOSTHUI METO/IaMU OTTH-
YECKOMU 9X0-CIEKTPOCKOIINH.

YcaoBus skcniepuMenTa. [Ipu nposegeHnn paboT B JaHHOM LUKJIIE SKCIIEPUMEHTANIBHBIX UCCIIEO0-
BaHUH pelagnch TpH 3a7a4yu. B ToM uncie, onTUMHU3aUU TEXHOJIOTUYECKUX PEKUMOB MarHETPOH-
HOTO PAcCIbUICHUs TOHKUX MIIEHOK okcuaa nuHka (Zn0), pa3paboTka METOAMKH OLIEHKH BKJIa/Ja JK-
CUTOH-()OHOHHBIX B3aUMOJICHCTBHUI B OTHOPOAHOE YIIUPEHUE PE30HAHCHBIX KBAHTOBBIX YPOBHEH IK-
CUTOHHBIX COCTOSIHUN U CIIEKTPaIbHOW JTMHUU PE30HAHCHOTO MEPEexXo0/ia Ha OCHOBE aHallM3a CMaJioB
MHTEHCUBHOCTU CUTHAJIOB ()OTOHHOTO 3Xa U NIPUMEHEHHE ITOW METOIUKH JIJIsl OLIEHKH MEXaHU3MOB
OJTHOPOAHOTO ymupeHus B wienkax ZnO (puc.2), Tonmmuoi 100, 600 u 800 M.

Ha puc.1 npuBeneH ckosl TOHKOM IUIEHKH, TOTY4YEHHON METO/I0M MarHETPOHHOT'O PacHbUICHHUS.
Ha ckone nmokaszanbl mpopuiii KpUCTATUIMYECKUX BOJIOKOH IJICHKHU, YBEJIMUHUBASICh B 00BEME MO Mepe
MpUOIMKEHNS K OCHOBaHMIO BOJIOKHA. JIymo# BbIJE€NIEH y4acTOK Ha TIOBEPXHOCTH BOJIOKHA, CXeMa-
TUYHO OTOOpaKEHHBIN Ha pUCYHKe. B MII0CKOCTH MOMTyuYeHHOro cpe3a BOJIOKHA MTOKa3aHa 30Ha ¢ JIH-
HEWHBIM pa3MepoM | moka3aHbl HEMOBPEKICHHBIC YUYACTKH KPUCTAIUTMYECKOM CTPYKTYPBI IO KpasiM
pa3mepa | yuacTku ¢ HapacTaommM 1eeKTOM 1Mo Mepe MPHOIMKEHHUs K ICHTPY 30HbI (yyacTka |).
CBepxy Ha 3Ty 30HY HaJIOXKEHA JHarpaMMma paclpeaesieHUs dHepruu BO30YKIEHHsSI SKCUTOHOB 10
CEUEHHUIO MMOBEPXHOCTHU BOJIOKHA. B030yX/1eHHbIE B IUIEHKE JIOKAJIM30BaHHBIE B TON 30HE SKCUTOHBI
CO BCEX CTOPOH OrpaHHUYEHBI YJHEPreTHUECKUMH OapbepaMu. [Ipu 3ToM BepxHee orpaHuYeHHE OIpe-
JeNeTCs MaJIoil SHEpruel TerIOBOTO IBUYKEHUS SKCUTOHA [0 CPABHEHUIO C YHEPTHEH BO30YKACHUS
SKCHUTOHA Ha Kpasx 30HbL. B TO e BpeMsi SKCUTOHBI, TOKaIM30BaHHbBIE BHYTPHU 30HbBI IOBEPXHOCTHBIX
nedeKToB, MOTYT MUTPUPOBATh BHYTPH 30HBI C OJHOTO JAe(eKTa Ha JPYroi, NHOTJa UCIBITHIBATD
yIOpyTHUe U HEYIPYTHe CTOJKHOBEHHS MEXAY CO00M, Kak OOBIUHBINA ra3. B oTiaudue oT moBeACHUS
YacTHIl raza JIOKATU30BaHHbIE SKCUTOHBI UMEIOT JTOTMOJIHUTEILHOE B3aUMOJIEHCTBUE ¢ (DOHOHAMH,
M3JIy4aeMbIMHU KPUCTAJUTMUECKOM PelIeTKOW BOJIOKHA, YTO BHOCUT CBOM BKJIaJl B MEXAHU3MBI OJIHO-
POJIHOTO YHIMPEHHUS KaK caMOTro KBaHTOBOTO MEPEX0/1a, TaK U €ro ypOBHEH.

Texnonorus noy4denus rwieHok ZnO (prc.2) BKIIOYaIa ONTUMHU3ANKUIO TAPAMETPOB TEXHOJIO-
THYECKOT0 PeKUMa U KOHTPOJIb MOJy4aeMOoil TOBEPXHOCTH C TOMOIIbIO CKaHUPYIOIIET0 30H0BOTO
mukpockona C3M komimiekc NT-MDT NTEGRA Prima u XuMH4YeCKOT0O COCTaBa IJICHKU C IIOMO-
11k0 AnekTpoHHoro Mmukpockorna VEGAS3 SB. B nporiecce axcriepuMeHTa ONTUMH3UPOBAIHCH T1apa-
METPBI TEXHOJIOTHYECKOTO PEXKMMa, BKITIOUYAIOIIUE TEMIIEPATypy, TOK pa3psiaa, INIOTHOCTh TOKA, €T0
MOIIIHOCTh Ha MUIIEHH, BEJTMUYUHY UHIYKIIUM MarHUTHOTO M0JIs, pabouee AaBlIeHHE UHEPTHOTO rasa
Aprona u pabodero raza Kuciopoja.

CurHansl POTOHHOTO 3Xa BO30OYKIAIHCh MOOYepeIHO B TuIeHKaxX TommHon 10, 600 u 800 HM
IIOCJIEZIOBATEIbHOCTBIO PA3HECEHHBIX BO BPEMEHHU HMMIIYJIbCOB JIA3€PHOIO M3IIyUEHUS Ha JUJIMHE
BoJHBI 800 HM C IITUTENHHOCTHIO JIA3€PHBIX UMITYJIHCOB, paBHOU 60 ¢c. [Ipu Bo30y)aenun [1DD
UMIYJIbCHAs TUIOMIAb BO30YKACHHUS IIPU MIEPBOM UMITYJIbce ObuIa OJIM3Ka K 1/2, a IpU BTOPOM — Tt.
[Tpu Bo30y)aennn CDD — 117151 BCEX UMITYJIHCOB UMITYJIbCHAS TUTOIAAhL cocTaBisiia 7i/2. [Ipu onenke
Ha criekTpodoToMeTpe TruHUK noriomieHus st wieHku ZnO ra 800 HM He 0OHapyKeHO. BrisBieHO
MOTJIOIICHUE ONTHYECKOT0 U3JIy4eHUs TOJNBKO Ha JinuHe BoaHbI 400 HM. JInHKMM nornomeHus u uc-
myckanus Ha 800 HM MMeNu TOJBKO SKCHUTOHHBIC COCTOSHUS, BO30YK/IaeMble MOIIHBIM JIa3epHBIM
n3nydenueM. [lockonbky npu pabore Ha CIEKTPO(HOTOMETPE IKCUTOHHBIX COCTOSIHUM HE BO3HUKAIIO,
MO3TOMY U HE OBLIO MOTJIONIEHUS CBeTa Ha JnuHe BoiaHbI 800 HM. BemmomnHss ycnoBue ams AByx¢o-
THHOT'O BO30Y K/I€HUSI KBAaHTOBBIX IEPEX00B, BO30YKIaInuCh SKCUTOHBI HAa 400 HM, KOTOpBIE MOCIIe
MUTPAIIHU TI0 TOBEPXHOCTH, JIOKAITM30BBIBATINCH HAa TOBEPXHOCTHBIX Je(PEeKTa KPUCTATITNISCKON pe-
IIETKU MaTepuaa IJICHKU C YPOBHSAMH YHEPTUU MEHBITUMH 3HAY€HUH, COOTBETCTBYIOMMX 800 HM.
[Tepexo/ibl, BO3HUKAIOUIUE MEXKIY OTJACIbHBIMU NapaMHu YPOBHEN SKCUTOHHBIX COCTOSIHUM, JTOKAJTHU-
30BaHHBIX HA MOBEPXHOCTHBIX AePeKTax, UM 3HaU€HHUE SYHEPTUH BO30YkIeHUs OIM3KUMU K 3Ha-
4yeHusiM, cooTBeTcTByOmuUM 800 HM. HekoTopslil pa30poc 3HaUeHU SHEPrUid MEX1y Pa3TuYHBIMU
rapaMy KBaHTOBBIX YPOBHEW B NIpeenax IIMPHUHBI CIIEKTpa JIAa3epHOT0 M3IydeHUus, oOecreyuBal
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YCIIOBHS HEOJHOPOAHOI'O YIIMPEHUS PE30HAHCHOM CIIEKTPaIbHOM JIMHUM, SBJISIOIErocs 00s13aTeNb-
HBIM yCJIOBHEM BO30YKICHHUS B 3TOU Cpejie CUTHAJIOB (DOTOHHOTO 3Xa.

OneHka BKJIaa S3KCUTOH-()OHOHHOT'O B3aUMOJICHCTBUS B OJIHOPOJIHOE YIIMPEHHE KBaHTOBBIX
YPOBHEW TPUOHHBIX COCTOSIHUH, 3aI€CTBOBAaHHBIX B OKCIEPUMEHTE, U CIEKTPAIBHOU JIMHUU PE30-
HAHCHOTO KBaHTOBOI'O ITPOBOJAMJIACH MEpeXo/ia MyTeM aHaiMu3a ObICTPOro M MEJJICHHOTO Claja WH-
TeHCUBHOCTU CUTHANIOB [1DD u COD. Mcnonb30Banuch pe3yabTaThl SKCIIEPUMEHTAEHOTO UCCIIEI0-
BaHUS CIasla UHTEHCUBHOCTU cUrHaNoOB [1D3 u CPI B 3aBUCUMOCTH OT BETUYUHBI BPEMEHHOI'O HH-
TepBaja, OTACISAIONIET0 BO30YXaatomue UMITysibesl. [lpu ¢popmupoBannu CDD nepBolit 1 BTOpOH
BO30Yy’Karouye MMITYJIBCBI COBMEILAINCH 1o BPEMEHH, HO pa3neNsIuch
B npocTpaHcTBe. ['padmkn KpUBOM, OTpasKaIOIeH 3aBUCUMOCTH THX CIaJI0B PUBEACHHI HAa pUC. 3
u puc. 4, coorBerctBeHHO s [IPD u COD. Ha yuacTke KpUBOH, COOTBETCTBYIOLIEM OBICTPOMY
cray MeXIy TOYKaMH, BEIOMpaiaock 10 30 map TOYeK C pa3iIMyHbIMU 3HAYEHUSMH KOOPIMHAT U IO
dbopmynam (1) u (2) BerancnsUCh (A7 Kaxaol kpuBoi) 30 3HaYEHH, COOTBETCTBEHHO, BpEMEHHU
MOTICPEYHON HEOOpaTUMOii pertakcanmu T2 1 mpoIoIbHON HeoOpaTuMoii penakcamuu T1. 13 Bpemen
penakcanyii onpenesuiuch 0OpaTHble UM 3HaYE€HUs OJHOPOAHOTO YIIMPEHUS KBAaHTOBBIX YPOBHEH
pe3oHaHcHoro nepexoa. [lyrem 00paboTKH MMOTy4YEeHHOTO psifia 3HAYCHUNA OTHOPOJHOTO YITHPEHHS
KBaHTOBOT'O YPOBHsI M PE30HAHCHOW CIEKTPAIBHOM JTUHUM ONPEIEISIIOCh €ro CpEeHEE 3HAYCHUE U
CPEIHEKBAIPATUYHOE OTKIOHECHHUE.
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Bbrunras u3 3Hau€HUs MHUPUHBI KBAHTOBOT'O YPOBHS, MOJYYEHHOTO JUIsl y4acTKa ObICTPOro
Crajia, COOTBETCTBYIOIIEE 3HAUCHUE AJI y4acTKa MEJJICHHOTO CIaja 3X0-CUTHAJA, MOJIy4YaeM BEJH-
YMHY BKJIaJ|a B OJHOPOHYIO IIMPUHY KBAHTOBOT'O YPOBHS SKCUTOH-(DOHOHHBIX B3aUMOJICHCTBHII.
Pe3yabTaTrhl 1 ux oocy:xaenune. Hanbuienne mieHok ZNO nMpou3BOaMIOCh B BAKYyMHOM KaMmepe C
napienuem 3-1073 [1a, KoTOpoe AOCTUraeTCs ¢ MOMOIIBIO TAPOMACIITHOTO HACOCA K MEXAHUIECKOTO.
Ocaxnanuch NIEHKH Ha CTEKIIIHHYIO MTOUI0OKKY pazMepoM 60x48 u tonmmuoin 2 mMm. Temneparypa
Harpesa noanoxkek coctasisia 100 °C. Pabouee naBnenue 2 Ila. Hanpspkenue u pa3psiiHbIil TOK Ha
mutieHu O0bputa paBHbl 350 B u 0,3 A cootBeTcTBeHHO. B mporiecce HanmbIeHNs U3MEHSIIOCH BPEMsI

HaMbUICHUS, COOTBETCTBYIOIIEEe TpeOyeMoil TommuHe IUieHKA. KOHIEHTpanus KucCiIopoga B
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BaKyyMHOH KaMepe paciblIeHUs IIeHKU Obl1a paBHa 80%, a aprona 20%. KoHTposs napameTpoB u
UX PETYJIMPOBKA OCYIIECTBIISCTCS MPH IOMOIIH CIEIHATHLHOTO MPOrPaMMHOT0 00eCIIeYeHus], BCTPO-
€HHOT'0 B YCTaHOBKY MarHeTpOHHOT0 paciblieHus. Ha puc. 2 mpuBeneHo H300pakeHne CKaHUPOBaH-
HOM TTOBEPXHOCTH TuIeHKH ZNO, N3rOTOBJICHHBIX MPH ONITUMAIIBHBIX MTapaMeTpax TEXHOJIOTHIECKOTO
nporecca.

B manHoIi paboTe myTeM COmOoCTaBICHHs OBICTPOTO M MEJICHHOTO OT/ICJIBHO IS CTIajia CUTHA-
JIOB IEPBUYHOTO (POTOHHOTO 3Xa (pHC.3) U CTUMYIHPOBAaHHOTO (POTOHHOTO 5Xa (puc.4) Mo Mepe yBe-
JTMYEHHSI BPEMEHHBIX MHTEPBAJIOB, PA3JIEISIOIINX BO30YKIAIONINE JIA3€PHBIC MMITYJIEChI YCTaHOB-
JIEHO, 4TO 10JI1 (POHOHHOT'O KpbLIa B KOHTYPE OAHOPOAHOIO YIIUPEHHs 33JeCTBOBAHHBIX KBaHTO-
BBIX YPOBHEH 3KCUTOHHOT'O COCTOSIHUSA cocTaBiisiia 10 20% oT o0111eit oAHOPOHON IIUPUHBI YPOBHS,
a B CHIEKTPaIbHOM JINHUM 10J151 OTHOPOIHOTO YIIUPEHHUS U3-32 SKCUTOH-(OHOHHOTO B3aUMOJICHCTBUS
JOXOJIUT B Pa3HBIX oOpas3max 1m0 5-10 % oOmiero ee oqHOPOIHOTO yIupeHus. YeM ToHbIIEe ObLIa
IUIEHKA, TEM MEHbILE ObII IUaMETp BOJIOKOH IJICHKH, TO €CTh TEM BbIIlIEe ObUIa KPUBH3HA TOBEPXHO-
CTH BOJIOKOH, a, CJIEZIOBAaTENIbHO, M TIyOWHA JIOKAJTU3AI[UH YPOBHS SKCUTOHHOTO COCTOSIHUSI.

OTOMY COOTBETCTBOBAJIO OOJIbIIIEE 3HAUEHHUE AP PE30HAHCHBIX KBAHTOBBIX YPOBHEH, TPONOp-
[IMOHAJIBHO KBAIpaTy YMCIa KOTOPBIX PaBHSIACh HHTEHCUBHOCTh 3X0-CUTHaNIA. bonbiumii uHTEpBa
SHEpruii, Ha KOTOPOM BO3HUKAJIM IIapbl KBAHTOBBIX YPOBHEH, 0OeceunBa yciaoBus A 0osee Me-
JICHHOTO 3aTyXaHHs MHTEHCUBHOCTH 3XO-CUTHAJIOB. BOJBIIMM 3HaUEHUSIM BPEMEH peIaKcaluu Co-
OTBETCTBOBAJIM MEHBILINE 3HAYEHHSI OZTHOPOIHOTO YITUPEHHUS.

Puc. 2. C3M-m3o6pakenue obpasna mieHkn ZnO.
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Puc. 3. 3aBucumocts cpenneit momuocty curaanoB C/I u [1®D B mrenke ZnO tommuaoi 800 HM (@) 1 600 HM (6) OT
BPEMEHHOTO MHTEPBAJIa MEXKAY BO30Y>KAAIOLIIMH JIa3epHBIMHI UMITyJIbcaMu: ydacTok Ab-peructparms curaana C/l;
ydactok bB-perucrpanus curnanos C+I1D3; yuactok BI'-peructpanus curnana [1DD.

119



HAYKA 1 THHOBALINN 279;:)":: 2019
o) 2=9X1ﬂ$__ PL_F_. K MeMTOCCIY LB CHIHA
. HBC [
2.7%10"

2,5%10"
1 PemToCceKy IR

CHI N1

CdD

2.3x10"

21x10°

1,9K1DE- — T T 1 T ¥ T ¥ 17T 7T 7T ¥ 1T T 7T 71T 7T 71
=130 =100 =30 ] a0 100} 150
T e

o T
Puc. 4. 3aBrcuMOCTH cpeaHed MOMHOCTH curHaioB CPD oT BpeMEHH MEXILY BO30YKIAIOLIUMU UMITyJIbcaMi 2% — B
mienke ZnO.

3akuiiouenne. B pesyibpraTe mpoBeIEHHBIX YKCTIEPUMEHTAIBHBIX UCCIICAOBAHUHI YCTAHOBJICHO, YTO
METO/IOM MarHeTPOHHOTO PACTIBUICHHSI MOYKHO CO3/1aBaTh TOHKHE IJICHKH C PABHOMEPHBIMHU TEKCTY-
PO, pa3MepaMH 1 IIIOTHOCTHIO PACIIOI0KEHUSI HAHOPa3MEPHBIX 30H MMOBEPXHOCTHBIX JE(PEKTOB KPH-
CTAJUIMYECKON CTPYKTYphl MaTepuaia U3roTOBISEMbIX TOHKUX IUIEHOK. Y CTaHOBJICHO, YTO B OTJIH-
9iH OT OOBIYHOTO ra3a B SKCUTOHHOM Ta3e, C(OOPMUPOBAHHOM 3a CUET JIOKAJIN3AIUN YKCUTOHOB Ha
MOBEPXHOCTHBIX Je()eKTax KPUCTALTHYECKOH CTPYKTYPHI TOHKUX TUICHOK, HA OJJHOPOJHOE yIIUpe-
HUE KBAHTOBBIX YPOBHEW PE30HAHCHOTO NIEPEX0/1a M €r0 CIIEKTPATbHON JIMHUH BIUSIOT YKCUTOH-(O-
HOHHBIE B3aUMOJICHCTBHA. YIIUPEHUE KBAHTOBBIX YPOBHEH, 00s13aHHOE (POHOHAM KPUCTAJTMYECKON
pELIETKH BOJIOKOH IJIEHKH, yBenuuuBaercs oT 5 10 10%, a cnexrpanbroit auauu a0 20%. [Iponae-
MOHCTPHPOBAHO, YTO YBEJIMYEHHE TOJIIUHBI TUNICHKH MPUBOAUT K YBEIHUCHHUIO OJHOPOIHOTO YIIH-
PEHHS KBAHTOBBIX YPOBHEW U CIIEKTPAIBHOMN IIMPUHBI PE30HAHCHOTO MEPEX0/Ia.

Cnucok Jmrepatypbl

1. I.1. Popov, N.S. Vashurin, S.E. Putilin and it.el.// Physics of Wave Phenomena, 2015, Volume 23,
Issue 2, pp 101-104.
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B pab6ote uccnenoBansl HanokpucTamibl CdSe pasmepom 2,3 HM, BBICaKCHHBIC Ha MOBEPXHOCTH MOTOKKH U3 ciabo-
KOHIIEHTPUPOBAHHOIO TOIyOJIbHOTO pacTBOpa. MeToJ0M JIFOMUHECLIEHTHON MUKPOCKOIHHU 3apPErUCTPUPOBAHBI CIIEKTPBI
JIOMUHECHEHINH OT Majbix aHcamOueil KT BIJIOTh 10 OAMHOYHBIX HAaHOKPUCTAIIOB. BEHIMOIHEHO MPOCTPaHCTBEHHO-
CIIEKTpaIbHOE TOMOTpadupoBaHue 00pa3LoB, Pe3yNIbTaThl KOTOPOTO MO3BOJIMIIN CIEIATh BEIBOJ O HEOJHOPOIHOM MpH-
pOJie CIIEKTPOB JIOMHUHECLEHIIMH 00bEMHOI0 HAHOKOMITIO3UTHOT'O MaTepHaia. JJomoIHuTeIbHbIE HCCIIEI0BAHMUS COCTaBa
n ctpykTypsl JKK-HaHOKOMITIO3UTOB OBUIM MPOBEICHBI METOIOM IPOCBEYNBAIOLIECH 3IEKTPOHHONW MUKPOCKOIIHH.

BBenenne. COBOKYITHOCTh YHUKAQIIBHBIX CBOMCTB HOBBIX (DYHKIIMOHATHHBIX HAHOMATEPHUAIOB U OCO-
6ennocteil xxuakokpuctamummyeckux (JKK) ctpykTyp mpenmnonaraet 3HauuTeIbHOE pacUIMpeHue mo-
TEHLUUAJIBLHBIX BO3MOXKHOCTEH ISl X MpuMeHeHus. Ha ceroHsmHuii 1eHb CyecTByeT TpU OCHOB-
HBIX crioco0a moxy4deHusi KoMno3uToB Ha ocHoBe JKK maTepuanoB 1 HAHOCTPYKTYp: JONUPOBAHHE
HaHovacturiamu JKK Marpuiibl, TOBEPXHOCTHOE HAIbUICHHE HAHOCTPYKTYp Ha MOJJIOKKY H IN-Situ
MeToJ1 psaMoro cuHure3a BHyTpu KK matepuana [1].

Hamu 6putn uccnenoBansl HaHOKOMIIO3UTHI ¢ KT CdSe, BeIpalieHHBIME HETTOCPEICTBEHHO B
noHHOM cMmekTudeckoi KK matpuie [2]. JlaHHBIN METO/ MO3BOJIMII MPUTOTOBHUTH JIBa THIA 00pa3-
LI0OB — B 3aCTEKJIOBAHHOM BHUJIE U B BHUJI€ TOJYOJIBHOTO PACTBOPA C MOJMKPUCTALIMYECKUM MOPOLI-
koM. [lepBeIil TUIT 0Opa31I0B OBLIT MPUTOTOBJIEH B pe3yibTaTe ObicTporo oxiaxaenus KK daszbr mo
KOMHATHOW TEMIIEpaTyphl, 4TO MPUBETIO K CTeKIoBaHuio U ctabmnm3anuu KT Mexay ciosmu cMek-
tryeckor KK matpurer. OGpasenr BTOpOTro TUIA ObLUT MPUTOTOBJIEH MyTEM AUCIEPTHPOBAHUS T10-
potiika, 06pa3oBaBIIerocs B pe3yibTaTe MeaiaeHHoro oxnaxaeHus KK (as3pl, B XUuMHUYeCKH 4UCTOM
TOJIyoJie. 3aTeM JAaHHBIN pacTBOP ObUI HCCIIET0BaH MPH MOMOIIY MPOCBEUNBAIOIIETO AIEKTPOHHOTO
mukpockona ([I19M) u Mmerogom criekTpockonuu oguHouHbIX MoJiekyn (COM) [3]. [IpoBenenue uc-
CJIeIOBaHUsI HAHOKOMIIO3UTA B BUJE TOHKUX TBEPbIX MJIECHOK MeToaoM [IOM He mpencraBisioch
BO3MOJKHBIM MO0 MPUYMHE HAJIUYMS TOJCTBIX MOKPBIBHBIX cTekoid. Mcmonp3oBanue metona [19M
CTaJI0 Ba)XHBIM JIOMOJHUTENIbHBIM HHCTPYMEHTOM sl uccienoBanus KK-HaHOCTPYKTYp, XOpoIIo
JOTIOJTHSIIOIIUM ONITUYECKUE METOIbI UCCIIEOBAHUSI.

Pesynbrarhl nccneqoBaHui TOYOIBHOTO pacTBOpa MeToaoM [1OM mnpencraBiiens! Ha puc. 1.
W3mepenus Obuu poezensl ¢ nomortibio [I9M FEI Osiris ¢ yekopsitormm Hanpsbkenuem 200 kB B
Hentpe xomrekTuBHOTO Tosb3oBaHust OHUILL «Kpuctammorpadun u dpotonnka» Poccuiickoil aka-
nemun Hayk. [Ipm momomu [1OM momydensl mukpodotorpaduu Mpu pa3IUYHBIX YBEIHYCHUSX,
BKJTFOYAsT BEICOKOPA3PEIIAOIIYI0 MPOCBEYNBAIOINIYIO dJIEKTPOHHYI0 MuKpockomnuto (II9M BP).

[IpenBaputenbHbIid aHAIN3 00pa3ia B BUIE TBEPJOro KOMIIO3UTHOTO MaTepuaia [4], u B Buze
TOJYOJILHOTO PacTBOpa [S] Ha ONTUYECKOM MUKPOCKOIIE MOKa3aJl HaJM4Yue arjjoMepaunii pa3inyHoro
pasMepa. Hannuue naHHBIX CKOTUICHUN MPUBOAUIIO K CUILHOM MOIU(MUKAIINN CTIEKTPOB JTIOMUHEC-
LIEHIINH, UCCIICIOBAaHHBIX B Me30CKonmuyeckoM ooreme. C momoibio [19M yaanock ucciienoBath 00-
JacTh CBOOOHYIO OT KJIACTEPOB YACTHII, KOTOPYIO HE MPEACTABISIIOCH BO3MOKHBIM Pa3peIIuTh MPH

MIOMOIIY ONTHYECKOTr0 MUKPOCKOIA.
> T 1<
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Puc. 1. CHUMKH, TTOJyYEHHBIE HA 3JIEKTPOHHOM MHKPOCKOIIE TIPH Pa3sHOM YBEJIHUEHHH. BHIHEI OT/IEBHBIE KBAHTOBBIE
Touku CdSe.

[To moyry4eHHBIM Ha 3JIEKTPOHHOM MHUKPOCKOIE CHUMKaM (puc. 1) MOKHO 0XapakTepHu30BaTh
COCTaB HaHOKOMIIO3UTa W unciaeHHOCTh KT pa3zHoro amamerpa B cocTaBe ClydyailHO BBIOPAHHOTO
HAaHOCKOMHUYECKOTO o0bema. [1o mpencTaBIeHHBIM CHUMKAM MOXHO KaueCTBEHHO XapaKTepHU30BaTh
YIaKOBKY aTOMOB B HaHOKpHcTasuiax. [Iopsaok aTOMHBIX psAOB U KOJIOHOK HE HapyIllaeTcsl Halu-
YHeM JUCTOKAIINH B TTOIaBIISIONIEM OOJIBIIMHCTBE 00OBEKTOB, KOTOPHIC 1aI0T BO3MOXKHOCTD POBECTH
TaKylo OLEHKY. JTO YKa3bIBa€T Ha BHICOKOE KaUECTBO CHHTE3WPOBAHHBIX HAHOKPUCTAIIOB U MaJloe
KOJIMYECTBO Ae(PEKTOB KPUCTAIUTMUECKON CTPYKTYphl Ha uHTep(deiice. Ha ocHOBe aHanmu3a BelTU4YHH
ATOMHBIX PAJIOB U KOJIOHOK, MEXIUIOCKOCTHBIX PAaCCTOSHUA MOXHO CAENaTh BBIBOJABI O TOM, YTO
npencrasieHable KT uMeror chepuueckyro popMy. 3HaUCHHUS YIIIOB MEXIY MIIOCKOCTIMU M MEX-
IJIOCKOCTHBIE PACCTOSTHUS IEMOHCTPUPYIOT XapaKTEpPHYIO KpUCTAJlJIaM CeJIeHHIa KaaMus TeKcaro-
HaJbHYIO CTPYKTYpY. DJEMEHTHBIN aHalli3, BHINOJHEHHBIA Ha 3JEKTPOHHOM MHUKPOCKOIIE, TaKkKe
MOATBEPAWII HAXOXKJIEHHE B COCTaBE HAHOKPUCTALIOB aToMoB Se u Cd.

[Tpumep pacuéra pazmepoB st KT no caumkam ¢ [1OM npusenen Ha puc. 2a. Ha ocHoBe
aHanu3a 578 00beKTOB OblIa MOCTPOEHA THUCTOTpaMMa, KOTopast 0ToOpakaeT pacrpeziesieHue HaHO-
KPHUCTAJIOB 10 pa3mepam (puc. 26). M3 naHHON THCTOrpaMMbl BHIHO, YTO MTPEBATUPYIOIIUN pa3Mep
KT naxonurcs B iuanasone ot 2 710 4 HM (11Be TPETH BCEX HAWICHHBIX YacTuIl). Takke cpeau uccie-
JyeMBIX HAaHOKPHCTANIOB ObUIO OOHapykeHo okoio 10 % wyactun, pasmMep KOTOPBIX HpPEBBIIIAET
5 HM, 4TO OOJIBIIIE YEM B JIBa pa3a MPEBOCXOIUT 3asiBICHHBIA pa3mep. Haimune cunmbHOTO pazdpoca
pasmepoB KT 3apeructpupoBannoro npu nomoinu [19M noaresepxaaeT pe3yibTaThl CIIEKTPAIbHBIX
HCCIIeIOBaHM, BBIMOIHEHHBIX paHee. Ha ocHOBaHMM aHanM3a MOJYYEHHBIX 3KCIEPUMEHTAIbHBIX
JAHHBIX MOXHO CJI€NIaTh BBIBOJA O TOM, YTO HEOJHOPOJHOE YIIMPEHUE CHEKTPOB JTIOMUHECIICHIINU

>[m | <
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00bemMHBIX JKK-HAaHOKOMIIO3UTOB OIIPECACIICTCA, B 3HAYUTCILHOM MEPE, MOJINAUCIICPCHBIM COCTa-
BOM HAaHOKOMIIO3HUTA.
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Puc. 2. a) [Ipumep pacuéra pazmepoB KT, 10 CHUMKY C 3JIEKTPOHHOIO MHKPOCKOIIA; 6) THCTOrpaMMa pacrpeaeieHnui
KT no pa3mepam.
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Puc. 1. (@) Tucrorpamma pacnpeneneuns pazmepoB KT B HAHOKOMITO3UTE C 3asBIICHHBIM pa3MepoM 2.3 HM, TIOJyIeHHas
C MCHOJIB30BaHUEM MPOCBEYNBAIOIIETO AJIEKTPOHHOTO MUKpOcKoma. (6) CrekTp JroMuHeceHuy HaHokommo3urta ¢ KT
2.3 HM (CTIJIOIIHAS JIMHKS) M PACCUMTAHHAS HA OCHOBE TMCTOTpaMMBlI (a) Gopma CreKTpa (TOUKH).

I'ucrorpamma pacnpenenenus pazmepoB KT moctpoeHHas ¢ MEJIKUM marom (puc. 3a) MOXeT
OBITH MEpeCUnTaHa B KPUBYIO, ONPEICIISAIONTYI0 (OPMY CHEKTpa JIOMHHECIeHIUH. J{7st 3Toro Obuia
WCTIOJIh30BaHA 3aBUCHMOCTb ITOJIOKEHHSI IEPBOTO SKCUTOHHOTO MaKCHUMyMa B CIICKTPE TOTIIONICHUS
KT CdSe ot ux pasmepa (kpacHast KpuBasi Ha puc. 3a), ¢ y4e€TOM CTOKcoBa caBura. C HCHOIb30Ba-
HHUEM Ipa)UIecKoro MEeTo/Ia TSl KayKI0H TOUYKH THCTOrpaMMBbI Ha puc. 3a pazmep KT Obut mepecun-
TaH B COOTBETCTBYIOIIEE 3HAUCHUE MOJ0KEHUSI MAKCUMYyMa SKCUTOHHOH JTroMuHecHeHIIMU. COOTBeT-
cTBytomiasi hopMa 0KMAAEMOTO CHTHAJIA SKCUTOHHOW JIIOMUHECIICHITUN OT KOMITO3UTa C TAKHUM CO-
craBom KT CdSe otoOpakeHa Toukamu Ha puc. 30. J{i1si cpaBHEHHS Ha 9TOM ke rpaduKe MpUBEICH
OJTMH U3 CIIEKTPOB JIOMHHECIEHIINHY, TTOTYYSHHBIH 13 MAaKPOCKOITMUYECKOW 00JIaCTH CTEKIIOBAaHHOTO
obpa3ua. Kak BHIHO, MOJUAUCIIEPCHBIA XapaKTep HAaHOKOMIIO3HMTA CO 3HAYMTENILHOW TUCTIepCHEn
pa3zmepoB KT Bo MHOrOM onpeaessieT MUPOKUNA CIIEKTP JTIOMUHECIIEHIIUU CO CI0KHOU CTPYKTYPOU.

Jnsa nerammuzauuu pacnpenenenust KT Baytpu )KK-00pa31ioB ObUIO BBIOJHEHO MPOCTPaH-
CTBEHHO-JIIOMHUHECIIEHTHOE ToMorpadupoBanue (puc. 4). [ljisi mpuroToBieHrs 00pasoB MOJTHKPH-
crayuindyeckuii nopomok ¢ KT CdSe 6bu1 qucrieprupoBad B XUMUYECKH YHCTOM TOJIYOJI€ U BBICAXKEH
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Ha IMOJITOXKY, KOTOpasi B CBOIO OYepe/Ib MOMEIaIach Ha MPEIU3UOHHYIO TUIATGOPMY JTFOMUHECIICHT-
HOTO MHUKpOCKOTIa—crieKTpoMeTpa [6]. [lanee npoBoanIoch CKaHUPOBaHUE y4acTKa pasMepom 25%25
MKM ¢ marom B 0,5 MKM, TpryeM, Ha KaXKJI0M IIare MpoBOAMIACH 3aITUCh CIICKTPa JIIOMUHECIICHITHH.
Bce criekTpbl IFOMHHECIICHITUY TTOTYYCHBI IIPU KOMHATHOM TEMIIEpAType PH BO30YKICHUH TBEPIO0-
TEJIbHBIM JIA3€POM C TMOTHOW HaKauKO# Ha JIMHE BOJHBI 405 HM.

Ais ¥, arb, scale

Puc. 2. JlromuHeclieHTHas] TOMOTpaMMa y4acTka IJIeHKH ¢ HaHokpuctamiaMu CdSe, BhICa)KEHHBIMU Ha MOBEPXHOCTh
CTEKJITHHOM IT10JIJIOKKH.

Ha puc. 4 cneBa npuBezieHa TpéXMEpHas TOMOIpaMMa, MpesCcTaBlsonias co0oi pe3yiabTaT
HccIe0BaHusl 00JaCTH pa3MepoM 25X25 MKM Ha MOBEPXHOCTH TOHKOM IJIEHKH CO CIIy4ailHO pac-
npeselieHHBIME Ha Hell HaHokpucTaiiamu CdSe. CripaBa mpeacraBieHa AByMEpHOE H300paxeHH e,
I'/Ie IBETOM MPOrpayupoOBaHO 3HAUEHUE MHTEHCUBHOCTH CUTHaJIa JJroMUHecieHIMU. Kak BUiHO, Ha
TOMOTPaMMe€ €CTh BBICOKOMHTEHCUBHBIE YUAaCTKU M YYACTKH €O c1a00i HHTEHCUBHOCTBIO JIIOMUHEC-
ueHnuu. [lo-BuIuMoMy, 3TO CBSI3aHO C BO3MOXKHBIM cToXacTudeckuMm mnepexoaoM KT B Oe3b3imyya-
tenbHOe Off-cocTosiHre B MomeHT akcrionnpoBanus [7, 8]. IIpucyTcTBHE «SIPKHX» TOYEK HAa TOMO-
rpaMMe MOXET OBITh CBSI3aHO C HAJIMYMEM B 00J1aCTH, OIPaHUYEHHON TU(PAKIIMOHHBIM MIPENEIOM,
HECKOJIbKUX OJIMHAKOBBIX MO pa3mepy u cBoictBam KT.

B criekTpe MOMUHECHEHIIMM HAaHOKOMIIO3UTOB B ME30CKOITMYECKOM 00BhEME MOXKHO BBIJIE-
JUTh SIPKO BBIPAXKEHHYIO IOJIOCY, COOTBETCTBYIOLIYIO 3KCUTOHHOH JTIOMMHECLEHIINH, U LIMPOKOE
JUTMHHOBOJTHOBOE KPBUIO, OTBEYAOIIEE 32 PEKOMOHMHAITUIO AKCUTOHOB Ha CTPYKTYPHBIX JeeKTax
[9]. Takue sxe Mos0Chl HAOMIONAINUCH U B CIIEKTPE JIIOMUHECLIEHIIMM U3 00BbEMHOM 00J1aCTH CTEKIIO-
BaHHOTO HaHOKoMMo3uTa [4]. HamMu ObuTH 3aperucTpupoBaHbl CIEKTPbI TIOMUHECIIEHIIMU JIJIS1 MHO-
’KECTBa Pa3HbIX TOUEK Ha IUICHKE. 3aTeM, Ha dTare NocTOOpabOoTKH, ObLIM BBIOpPAaHbI XapaKTepHbIE
CHEKTPBI JIIOMUHECIICHIIMY U IPOBEJIEHA OLIEHKA KOJIMYECTBAa HAaHOPa3MEepHbBIX 00JsiacTell Ha MOBEPX-
HOCTH JAHHOM MJICHKH, KOTOPBIM COOTBETCTBYIOT aHAJIOTUYHBIE CIIEKTPhI. TakuM 00pa3oM, B KXk 101
TOUYKE TOMOTPaMMBbl ObLIa MOCTPOEHA KapTa paclpeieeHs] MHTEHCUBHOCTEHW JTIOMUHECIEHIIUH, CO-
OTBETCTBYIOLIMX OJJHOMY U TOMY K€ BUJy CIIEKTpa JIOMUHECIICHIUH (puc. 5).

Kaxnoit u3 Tpex Tomorpamm (a, 6, 6 Ha puc. 5) COOTBETCTBYET BHIOPAHHBIN TUAMAa30H IJTHH
BOJIH, B KOTOPBIN MOMAAaeT Ta WU MHAs 4acTh CHEKTpa JIIOMUHECIIEHLIUH (2, 0, e Ha puc. 5). Takum
00pa3oM, MOKHO CYJIUTh O TOM, B KAKOM KOJINYECTBE pacIpe/IeleHbl HAHOYACTULIBI (U3JIy4aollue B
TOM WJIM HHOM CIIEKTPaJIbHOM JIHana30He) o MOBEPXHOCTH UccieayeMoit mienke. O6paboTka mosy-
YEHHBIX JaHHBIX ITOKa3aja, YTO HanboJjee 4acTo BCTpeyaromuMces criekTpoM JromuHectueHmu KT,
BBICAKCHHBIX Ha MIOBEPXHOCTH MOJUI0KKH, SABJISIETCS YUaCTOK CIIEKTpa, B KOTOPOM HaOJII01a1ach K-
CUTOHHAA JIIOMUHECHeHIMs. B nanHoM citydae sto nuana3on 510-520 M, nzo0paskeHHbIH Ha puC.
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5e, ryie HabrF0IaeTCs y3Kast JIMHKS, COOTBETCTBYIOIAs Mexk30HHOMY miepexoay B KT CdSe pasmepom
2,3 M. Ha maHHO# TOMOTpamMMme M300pakeHO OO0JIBIIOE KOJUISCTBO 00JIACTEH C pa3HOW WHTCHCHB-
HOCTBIO, YTO MOXKET 00BIICHATHCS AByMs puurHaMu. KT 3a Bpems akcrnosuiuu nerekropa — 30 mMc
nepenuia B 6e3b131ydaTebHoe («TeMHOe») cocTosiHue. B 00macTsax ¢ BhICOKOW MHTEHCUBHOCTBIO —
KT, no-BumumMoMy, U3JIy4aeT, He IepeXo/isi B «KTEMHOE» COCTOSTHHE.
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Puc. 3. CriektpaibHBIE TOMOTPAaMMEI (g, 6, 8) I COOTBETCTBYIOIIUE SPKUM 00IaCTSAM Ha TOMOTPAMMAaX CIIEKTPHI JTFOMH-
HecteHu (2, 0, ¢) KT CdSe 2,3 um.

Ha Tomorpamme, m3o0pakeHHOI Ha puc. 50, MOKa3aHO pacmlpeesieHne MO MOBEPXHOCTH
IJIEHKW HAHOKPHCTAJUIOB, UMEIOIIHMX B COCTABE CIEKTPa JIIOMUHECIIEHIIUN TOJBKO MaKCUMYM, JIexkKa-
it B rpanunax 540-560 uM. B criekTpax MIOMHHECHEHIIUU MaKpO- U ME30CKOMMYECKHX 00mIacTei
B JIAaHHOM JIMAIa30HE HAXOJUTCS Y3KUHA MAKCUMYyM, MPOSIBIISIBIINN 3aBUCUMOCTH OT TEMIIEpaTyphl
[4]. [TockonbKy CIEKTp JIFOMUHECLIEHIIMM HanpsMyto cBsizad ¢ pazmepoM KT, To mo 3apeructpupo-
BAHHOMY CHEKTPY JIOMHHECIICHIIMU MOKHO CJIEJIaTh BBIBOJ O TOM, YTO pa3Mep COOTBETCTBYIOIIUX
3TOMY CIIEKTPY 4YacTull 6oibiie. KoandecTBo TakuxX 4acTUIl HEBEITUKO, O YEM CBHIETEILCTBYET Xa-
paktep pacnpenenenus Takux KT Ha Tomorpamme. Hannure Takux 4acTUIl BHOCHT CYIIIECTBEHHBIN
BKJIAJ B CIIEKTP JIFOMMHECLIEHIIMM 00BEMHOTO HAHOKOMIIO3UTA T€M, YTO B HEM MOSBISETCS] HHIUBU-
JlyalbHbBIN y3KUA MAKCUMYM, 3aBUCAILIAN OT TeMnepaTypbl. ET0 HHTEHCUBHOCTh, MEHBIIAS 110 OTHO-
IICHHUIO K 00Jiee KOPOTKOBOJIHOBOMY MAaKCUMYMY CBUACTEIHCTBYET O MajJOM KOJMYECTBA TAKUX Ya-
CTHII, YTO U MOJTBEPKIAET TOMOIrpaMma Ha puc. 50. 3aBUCUMOCTb 3TOI0 MaKCUMyMa JIIOMUHECILIEH-
LMY OT TEMIEPATYPBI IOKA3bIBAET, YTO MPUPOJA YACTUL-UCTOUHUKOB TAKOT'O U3TyUYEHHSI aHAJIOTUYHA
MIPUPOJIC UCTOYHUKOB 0OJiee KOPOTKOBOJIHOBOW JTFOMUHECIICHIINH, & 3HAYUT UMM TAKKE SBIISIOTCS
KT, Ho 66mB11IETO THAMETpA.

Criextp Ha Puc. 52 cOCTOUT 13 HECKOJIBKHX 10JIOC, 3aHUMAIOLIUX Anamna3oH oT 540 1o 600 M.
[Iupokoe MIMHHOBOIHOBOE KPBUIO B CHEKTPE SBISAETCS PEKOMOWHAIMOHHON (eheKTHOI) ToMHU-
HeCILIeHIINeH, HaOmogaemoit panee. Hanbonee spko BeipaskeHHast 00J1acTh € MOJJOOHBIM BUIOM CIIEK-
Tpa TOJIBKO OJHA, M, TOCKOJBKY B MacmiTade 25X25 MKM Takas 0COOEHHOCTh OOHapy>KeHa B €I1H-
CTBEHHOM JK3EMILISIPE, MOYKHO YTBEPkKAATh, UTO KOJIMYECTBO MOJTOOHBIX arjloMepaIiiii BO BCEM 00b-
eme oOpasia Maio.

Ha ocHOBaHMM ONMUCaHHBIX PE3yJIHTATOB MOKA3aH XapakTep pacIipeaesieHus], BUJl U OTHOCH-
tenpHOe KomuuecTBo KT CdSe ocHoBHOro cunTe3upyeMoro pasmepa — 2.3 HM. Taxyke MoKa3aHo
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Hanu4ue cBa3u Mexay konmdectBoM KT pazHoro pasmepa u MX BKJIQJOM B KOHTYD CIIEKTPa JIOMU-
HECIICHIIMY HAaHOKOMITO3UTa. ABTOPBI BRIpaKaloT OmaronapHocts 1.¢.-M.H. ['.B. Kimumymesoit (Mn-
crutyT ¢usuku HAHY, Kues, Ykpauna) u 1.x.H. T.A. Mupnoii (MHCTUTYT 00IIel 1 HeopraHuye-
ckoil xumuu uM. B.W. Bepnanckoro HAHY, Kues, Ykpanna) 3a npenoctaBieHHbIE A1 U3yUYEHUS
o0pa3sIibl.

Pagora BeinosiHeHa npu puHaHCcoBoii moaaepxkke POD®U (mpoekt Ne 18-02-01121-a).
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METOJIUKA OLIEHKHU BKJIAJA SKCUTOH-®OHOHHOI'O B3AUMO/JIEMCTBUS
B OJJTHOPOJHOE YIIIMPEHUE KBAHTOBBIX YPOBHEI TPHOHHOI'O
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U.A. Apxupees, H.C. Bamypun, /I.LE. Bopounn, A.A. I'naagbimesa,
C.1. Kcenogonros, /I.A. Hukutun, U.U. llonos, C.A. Crenanos, H.A. Cymenunon

OI'BOY BO «IloBomkckuil rocyJapCTBEHHBIN TEXHOJIOTUYECKUI YHUBEPCUTET,
424001, r. Uomkap-Oma, . Jlenuna, 1.3
popov@volgatech.net

BhITNOIHEHBI 3KCTIEPUMEHTHI [0 TEXHOJIOIMYSCKONH BO3MOYKHOCTH BOCITPOU3BOJICTBA MAPAMETPOB TPEXCIIONHBIX MJICHOK
Si(P)/Si(B)/ZnO u co3nan MakeT pe30HAHCHOW CPEIIbI ISl UCCIICAOBAHMS TPUOHHBIX COCTOsIHUN. Pa3paboTana MeTouka
OLICHKA BKJIa[[a SKCUTOH-(OHOHHOTO B3aUMOJICHCTBHSI B OJJHOPOIHOE YIITMPEHNUE KBAHTOBBIX YPOBHEH TPHOHHBIX COCTO-
SIHUY pPE30HAHCHOTO MEePEX0/1a, B TOM YKCIIC U MPH BO3JCHCTBUH MPOIOIBHOTO OJHOPOTHOIO MATHUTHOTO IMOJIS.

[TosiBNeHHE HOBBIX MAaTEPHATIOB C KBAHTOBOPA3MEPHBIMH CTPYKTYpaMu c(hOPMHUPOBAIIO HOBYIO
00JacTh HAYKU U TEXHUKU — HAHOAJIEKTPOHUKY. Y UEHbIE MHOTHUX CTaH MHUpPA YAEISAIOT O0JIbIIOE BHU-
MaHHUe UCCIIEJIOBAHUSM IO M3yUYEHHUIO0 (DU3MUECKHX CBOMCTB 3TUX HOBBIX MATEpUAJOB U PA3BUTHUIO
TEXHOJIOTMH UX MOTy4YeHHs. XOTsI TEXHOJIOTUU SMUTAKCUAJIBLHOTO U HOHHO-TIJIA3MEHHOT'O HAaHECEHUS
TOHKHX IUICHOK YCIEIIHO MUCIOJIb3YIOTCS B CO3aHUM KBAaHTOBOPA3MEPHBIX CTPYKTYpP, B TOM UHUCIIE
KBAaHTOBBIX TOYEK, OJYYCHHE JICMIEBBIX MPHOOPOB I MACCOBOTO CIIPOCa OHH HE 00ECTICUMBAIOT.
['maBHBII HETOCTATOK TAKUX TEXHOJIOTHM — 3TO BBICOKAs TPYIOEMKOCTh M3TOTOBICHUS U OOJBIIIAs
CTOMMOCTb MOJIy4aeMbIX W3Jeauil. TeXHOIOrnH MOMydYeHUs: KBAHTOBBIX TOYEK HA XUMHUYECKON OC-
HOBE TaKX€ aKTUBHO Pa3BUBAIOTCS, HO OHU TOKE UMEIOT CEPbE3HBIX HEJOCTATKOB, OrPAaHUYHMBAIOIINX
HX MaccoBoe mpuMeHeHue. B paborax [1] ¢ MOMOIIbI0 TEXHOJIOTUH MAarHETPOHHOTO PACIIBUICHHS T10-
Jy4€Hbl TOHKHE IJIEHKH ¢ HAHOPAa3MEPHBIMU HJIEMEHTAMHU UX TEKCTYPBbI, MO3BOJISIOIIMMHI pEaIn3o-
BaTh CBOMCTBA B INIOCKOCTH OPTOTOHAJILHOM MOBEPXHOCTH IJIEHKH (puc. 1), aHaJOTUYHbIE TEM, KOTO-
peiMH 0071/1a10T KBAaHTOBBIE TOUKH. TOHKHUE MJIEHKA METOJJOM MarHETPOHHOTO paciblieHus: GopMu-
PYIOTCSI B BUJI€ KPUCTAJUIMUECKUX BOJIOKOH, OPUEHTHPOBAHHBIX NMPEUMYIIECTBEHHO B OPTOTOHAJIb-
HOM HalpaBJICHUH 110 OTHOLIEHUIO K IIIOCKOCTH MOAJIONKKHU. PaccTosiHue MeX 1y KpUCTANINYECKUMHU
BOJIOKHAMH 3aIOJHSCTCS MEIKOIUCIIEPCHOW peHTreHoaMop(dHOH (a30if HAMBLISEMOro BEMICCTBA.
Ha nmoBepxHOCTH KpUCTAIMUECKHX BOJIOKOH, Ha TpaHUIe 3THX ABYX (a3 Gopmupyercst Oonblioe
KOJIMYECTBO MOBEPXHOCTHBIX 1€(PEKTOB KPUCTAIIMUECKON CTPYKTYpPhl pacHblIIEMOro MaTepuasa B
CUJIY BBICOKOM KPMBHU3HBI 3TOM MOBEPXHOCTH. CaMU KPUCTAININYECKHE BOJIOKHA UMEIOT MOTIEPEYHbIE
JUHEHHBIE pa3Mepsl B cpeaHeM okoiio 100 HM. DTu pa3Mepsl 3aBUCAT OT PACTIBIIIEMOr0 MaTeprana
Y MapaMeTpOB TEXHOJIOTHUECKOTo pexkrMa (OpMUPOBAHUS IUICHOK. B cuily ManocTu AuaMerpa Bo-
JIOKOH Ha UX MOBEPXHOCTH, 00J1ajatomiei 00IbII0M KPUBU3HON, BOSHUKAIOT 30HBI IOBEPXHOCTHBIX
nedeKTOB IIABHO MEePEXOASIINX B 3aMKHYThIE TUHUH U3 HEMTOBPEKACHHBIX (MK C1a00 MOBPEKICH-
HBIX) yYaCTKOB KPUCTAJNINYECKON CTPYKTYPhl MaTepualia IJIeHOK. BHyTpu 3TUX HAHOpa3MEPHBIX 30H
HaxoJsaTcs e(eKTHbIE YYaCTKH KPUCTAITMYECKOW PELISTKH MaTepuana IUIeHOK. JIuHeliHble pas-
Mepbl BAOJb TOBEPXHOCTH IUIEHKH TaKUX 30H JIOKAJIU3aLUU 3TUX TOBEPXHOCTHBIX AE(PEKTOB COCTAB-
nstoT nopsiaka 10 M. Ha mpaktuke umeetcst He0OIbIION pa30poc ITHX pa3MePOB B 3aBUCUMOCTHU OT
MaTepuala IVIEHOK M TEXHOJIOTUYECKOT0 PekrMMa UX MosiydeHus. Ha moBpexIeHHBIX ydacTKax Io-
BEPXHOCTH HHEPrUs KBAHTOBBIX YPOBHEH 3KCUTOHHBIX COCTOSHUM, JIOKAJIM3YEMbIX Ha TOBEPXHOCT-
HBIX J1e(DeKTaxX KpUCTAIIIMYECKOW PEHIeTKH, YMEHbBIIAETCS M0 CPABHEHUIO C YPOBHEM 3KCHTOHOB,
BO30YKIaeMbIX Ha AJIEKTPOHAX HEMOBPEKJACHHBIX y3JI0B KpUCTAITNYEeCKOl pemeTku. [loBepxHOCTh
pacrpeneneHus: JHEPTUU KBAaHTOBBIX YPOBHEH JIOKATM30BaHHBIX SKCUTOHHBIX COCTOSHUH Ha Aedek-
Tax, pacnoJIOKEHHBIX BHYTPU ITUX 30H, OPUEHTUPOBAHHOTO B MJIOCKOCTH OPTOrOHAIILHOM MOBEpX-
HOCTH TUICHKH, UMeeT (hopmy TyHKH (puc. ). [Ipu Bo30yk1eHNN CHTHAJIOB (JOTOHHOTO 3Xa HA TAKUX,
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JIOKAJIbHO OTPaHUYEHHBIX B 00bEME, 30HaX TOBEPXHOCTHBIX J€(EKTOB KPUCTATITUIECKOM CTPYKTYPHBI
BOJIOKOH TUJICHKH, OOHApy>KE€HBbI CBOMCTBAa ()OTOHHOTO 9Xa, UMEIOIIMECS MPH €ro BO30YXKICHUH B
KBAHTOBBIX TOUYKax [2].

[Tpu Bo30Yy>XACHUN TAKOTO MOJIYIPOBOIHUKOBOTO MaTepraia KBAHTOM JIa3€pHOTO M3ITyUSHHSI
Ha ATHX AeeKTax JOKAIU3YeTCsS MHOKECTBO IKCUTOHHBIX COCTOSHUN. YacTh 3TUX 3KCUTOHHBIX CO-
CTOSTHUM, HanOoJee OJM3KUX K KpasiM 30HBI TIOBEPXHOCTHBIX Ae(eKToB pacnanaercs. OcraBmecs
(pa3psiKeHHbBIE) SKCUTOHBI CYIIECTBYIOT BHYTPH 30HBI B PEKUME 3KCUTOHHOTO Ta3a. TernoBoii sHep-
THH STOTO Ta3a Ja)e MPH KOMHATHON TeMIlepaType He XBaTaeT IS MIPEOI0JICHUS SJHEPTETHIECKOTO
Oapbepa, chOpMUPOBAHHOTO HEMIOBPEXKIEHHBIMH YUYaCTKaMU KPUCTAITMUYECKON CTPYKTYPBI MaTEpHU-
ayia TUIeHKH, (POPMUPYIOUIMMH Ha TIOBEPXHOCTH KPUCTAJUIMIECKOTO BOJIOKHA KOHTYP, OTHOAIOMINIA
3Ty 30HYy. [Ipu hopmupoBaHuM TPEXCIOMHON TIEHKH U3 TOTYNPOBOJHUKOBBIX MAaTEPUaIOB Pa3HbIX
THUIIOB MPOBOJAMMOCTH, Osiarogapsi U y3un 3JeKTPOHOB WIIH ABIPOK U3 OHOTO CJIOS IUICHKH B JPY-
TOi, HaM YJIaJ0Ch MONYYUTh COCTOSHUS 3apSKEHHBIX SKCHUTOHOB (TaK Ha3bIBAEMBIX TPHOHOB) [1].
Ecnmu k 9KCHTOHY MPUTATHBATIACH BTOpAs JbIPKa, TO (POPMHUPOBAJICS TOJIOKUTEIBHBIA TPHOH, €CIN
MIPUTSTUBAJICS 3JIEKTPOH, TO BO3HUKAJ OTPULIATEIbHBIA TPUOH.

B pabore [3] Ham ynanock 0OHApY>XUTh B TOJOXKHUTEIBHO 3apsHKEHHOM 3KCUTOHHOM (TPHOH-
HOM) rase, oopazoBaHHoM B TpexcioitHoi maenke Si(P)/Si(B)/Zn0O, sdpdext nedapaaeeBckoro mo-
BOPOTa TIOCKOCTH MOJISIPU3ALUU CTUMYJIMPOBAHHOTO (POTOHHOTO 3Xa. Panee atot 3¢pdexr Habmr0-
JTAJICSl TOJIBKO B OOBIYHOM Ta3e, COCTOSIIIEM U3 TTapOB MOJICKYJISIpHOTO Hona [4]. DToT addekT 3akro-
4aeTcs B TOM, 4TO P (POPMUPOBAHUN CTUMYJIMPOBAHHOTO JOTOHHOTO 3Xa B ra3e MPU HATUIHUHU ITPO-
JOJIBHOTO OJAHOPOJHOTO MarHUTHOT'O TOJISl MPOUCXOIUT OBOPOT IJIOCKOCTH MOJIIPU3ALUH JIMHEHHO
MOJISIPU30BAaHHOTO (POTOHHOTO 3Xa. BenmuunHa yriia 3TOro moBOpOTa 3aBUCENA OT HANPSIKEHHOCTU
MPUJIOKEHHOTO MarHUTHOTO TOJIS U BETMYMHBI BPEMEHHBIX HHTEPBAJIOB, OTJCISIIOIINX BO30YXK/1a10-
IIME JIAa3epPHbIE UMITYJIbChI, B TOM YHCIE OT J-(PaKkTopa pe30HaHCHOTO KBAaHTOBOTO nepexoxaa. B otnu-
yue OT U3BeCTHOTro 3¢ dekTa dhapaaeeBCKOro MOBOPOTA MIIOCKOCTH JTUHEHHOM MOJIIpU3aIlii CBETA B
PE30HAHCHOM cpejie, 3TOT Yrojl OBOPOTA HE 3aBUCEIN OT JAJIUHBI ITyTH ONTUYECKOTO U3JIy4YEHUS B pe-
30HAHCHOM cpejie U UMeJ 3HAaUeHMsI 3HaUeHUe, Ha TpU nopsaka Oosbliee, yeM npu nosopote Dapa-
7iest, TPy OJTHOM M TOM e 3HaYCHUU HaNpsHKEeHHOCTH MarHUTHOTO TOJIS.

Teopernueckne ocHOBHBI ¢ dekTa HeapaaeeBCKOro MoBOPOTa MIOCKOCTH MOJSPU3AINHA CTH-
MYJUPOBAHHOTO (POTOHHOTO 3Xa C(HOPMUPOBAHBI ABTOPAMHU PAOOTHI [S5], TEOPETHUECKH MpEACKa3aB-
MU 3TOT 3G (PexT crernuduueckoro MoBOpPOTa MIOCKOCTH MOSPHU3AIMNA CTUMYJIHPOBAHHOTO (HO-
TOHHOTO 3Xa, (POPMHUPYEMOT0 IPU HATUYHE TPOIOJIEHOTO OAHOPOIHOTO MArHUTHOTO TOJIS B Ta30BOM
cpene. [1o 3Tol nmpuYMHE I OIEHKH XapaKTePUCTUK U CBOMCTB 3TOT0 3(peKTa B IKCUTOHHOM Tase
HaMu OBUT B3ST 9TOT MaTeMaTHYECKH anmapar. B To ke BpeMs, Mbl TOHUMAJH, YTO MOTyYCHHBIC
HaMU Pe3yJIbTaThl OIIEHKH MEXaHU3MOB OJHOPOJHOTO YUIMPEHHUS SKCUTOHHBIX U TPUOHHBIX CIIEK-
TPaJbHBIX TUHUH HYKIAIOTCS B YTOUHEHUH B CUJTy BHECCHHSI B 9TO YIIHMPEHUE SKCUTOH-(DOHOHHBIX
B3aMMOJICHCTBUH B I'a3e JOKAJIM30BaHHBIX YKCUTOHHBIX U TPUOHHBIX cocTosiHUU. [loToMy B naHHOM
paboTe MBI perraeM 3aady ydeTa JI0JU 3TUX B3aUMOJICHCTBUN B MEXaHU3ME OJHOPOIHOTO YIIMpe-
HUS KBAaHTOBBIX YPOBHEI pe30HAHCHOIO MEpexo/a.

B pa6ote [6] ¢ momouisio 3 dexTa HedapageeBCKOro NOBOPOTa MIIOCKOCTU NOJSPU3ALIUH JIU-
HEHHO MOJIAPU30BAHHOTO CTUMYJIMPOBAHHOTO (POTOHHOTO XA HAM YJIAIOCh 3aPETUCTPUPOBATH B pe-
xuMme oNn-line pemTocekyHnHBIE BpeMeHHbIC UHTEpBabl BennuuHoit oT 40 ¢c 1o 10 nc ¢ pa3pema-
0IIIeH CrTOCOOHOCTRIO 24 (heMTOCeKYH bl Ha Tpajyc. [Ipu 3ToM 3TaioHBI BpEMEHHBIX HHTEPBAJIOB JI0
HACTOSIIIEr0 BPEMEHU HaXOJMINCh B paifone 1 nic. st Toro, utoObl Ha 6aze oOHapyKEHHOTO (U3U-
YEeCKOr0 MPUHLHUIIA TOJIYYUTh 3TAJIOH CBEPXMAJIOr0 BPEMEHHOTO MHTEPBaJia, 3HAUUTEIbHO MEHBIIIETO
CYUIECTBYIOIIMX ATAJOHOB, B JAHHOM paboTe pemaercs 3aj1a4a HaXOXKACHUS MyTeH IMOIydeHUs pe-
30HAHCHOW Cpelibl C XOPOILIO BOCTIPOM3BOJIMMBIMH MapaMeTpaMy U CIOCOOOB BO3JEHCTBUS Ha 3(-
(eKTUBHOCTH (POPMHUPOBAHUS TPHOHHBIX COCTOSTHHUM.

YcaoBusi 3kcnepuMeHTa. B sKkcniepuMeHTe pemaiiuchk Tpu 3aaa9u. B ToM yucie otpaboTka TexXHO-
noruu nonxydeHus Tpexcnoiinoit mwenku Si(P)/Si(B)/ZnO, ¢ paBHOMEpHO pacrpeaeneHHON
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noBTOpstoLIeiics (HopMOi KPHUCTATITNYECKUX BOJIOKOH, COOTBETCTBEHHO, COJIeprKallleil HAUMEHb-
M pa3opoc JIMHEHHBIX pa3MePOB KBAHTOPAa3MEPHBIE 30H JIOKAIU3allMU TOBEPXHOCTHBIX J1e(eK-
ToB. Onpenensanach BO3MOXHOCTb TEXHOJIOTHUECKOH peanu3alii TPEXCIOWHOM IIIEHKN
Si(P)/Si(B)/ZnO ¢ naneceHnue ¢ ABYX CTOPOH KaXJIOTO CJIOSI TOKOTIPOBOISIIIUX AIIEKTPOIOB, II03BO-
JSAOUIMX IPUKIAABIBATh PA3HOCTh NOTEHIMAIOB K Pa3INYHBIM OJJHOCIONHBIM, IBYXCIONHBIM U
TPEXCIOMHOM TOHKOIJIEHOYHBIM CTPYKTYpaM. B 3ToM ciyuae nosiBiasieTcsi BO3MOYKHOCTD yIpaBJie-
HUS TIPOLIECCOM 00pa3oBaHMs TPUOHOB U (POPMUPOBAHUS OCOOBIX PEKUMOB pabOTHI MPHUOOPOB, MO-
CTPOCHHBIX Ha OCHOBE ITPUMEHEHHUS ITUX cocTOsiHUM. Takke pa3paboTaHa METOIMKA OLIEHKH
BKJIa/1a SKCUTOH-()OHOHHOT'O B3aUMO/JICHCTBHUS B BEIMUUHY OJHOPOJIHOTO YIIUPEHUs 3a/1eHCTBOBAH-
HBIX KBAaHTOBBIX YPOBHEN TPUOHHBIX COCTOSIHUM U CIIEKTPAIbHOW JIMHUN PE30HAHCHOTO NIEPEX0a.
IIpu 0OpaboTke pe3ynbTaTOB BHIMOJIHEHHOI'O SKCIIEPUMEHTA 110 HAOIIOICHHIO CIIaAa CTUMYJIHUPO-
BaHHOTO ()OTOHHOTO 7Xa B JAHHOW TPEXCIONHON IJIEHKE, UMEBILIEr0 MECTO IIPU YBEIMYEHUU BpE-
MEHHOI'0 MHTEpBajia MeXy 2 U 3 BO30YKAAIOLUMMH UMITYJIbCAMU, U3Y4YaJIHCh OCOOCHHOCTH OBICT-
POTro ¥ MEJUIEHHOTO CI1aJla MHTEHCUBHOCTH 3X0-CUTHaJa. DTO MPOBOAUIIOCH C IIEJIbIO ONPEIEICHUS
BKJIa/1a B OJJHOPOJHOE YIIMPEHUE PE30HAHCHBIX CIIEKTPAIbHBIX JIUHUHN SKCUTOH-(DOHOHHBIX B3aUMO-
neiicTBuil. DTa paboTa NpoBOAMIACH KaK 0e3 MPUIIOKEHUS K pE30HaHCHOHN cpesie MPOI0JIHOTO O
HOPOJHOI'O MarHUTHOTO I10JIs1, TAK U IIPH €r0 HAJIUYUH.

Ha puc.1 npuBenen ckous TOHKOM tuieHKH ZNO, MOTy4YeHHOM METOI0M MarHeTPOHHOT'O pacIibl-
JIeHUs. Ha MpUMepe KOTOPOM JaeTcs ONUCAaHUE PE30HAHCHOW cpenibl Uil (POPMHUPOBAHUS CUTHAJIOB
C®D Ha OKaIM30BaHHBIX M 3aPsHKEHHBIX SKCUTOHHBIX COCTOSHUAX. Ha ckoise moka3aHsl mpopuim
KPHUCTANINYECKUX BOJIOKOH IUIEHKH, YBEIMUUBAsICh B 00bEME 10 Mepe NPHOIMKEHHsI K OCHOBAHHUIO
BOJIOKHA. JIymo# BbIIENEH Y4acTOK Ha MOBEPXHOCTH BOJIOKHA, CXeMAaTUYHO OTOOpa)KeHHBIN Ha pH-
CyHKe. B miockocTy moiry4eHHOTro cpe3a BOJIOKHA [TOKa3aHa 30Ha C JIMHEHHBIM pa3MepoM | mokazaHsr
HETIOBPEXKICHHBIC YYaCTKH KPHCTAJUIMYECKOM CTPYKTYPBI IO KpasiM pazMepa | yuactku ¢ Hapacrato-
M 1eEKTOM 0 Mepe MPHOIMKEHHS K IIEHTPY 30HHI (yuacTtka |). CBepXy Ha 3Ty 30HY HaJOXKCHA
JarpaMMa pacipeesieHust SHEPruu Bo30yKICHUSI SKCUTOHOB 110 CEUYEHHUIO TTOBEPXHOCTH BOJIOKHA.
Bo30yx/eHHbIE B IJICHKE JIOKAJIM30BaHHBIE B 3TOW 30HE SKCUTOHBI CO BCEX CTOPOH OI'pPaHUYEHBI
sHepreTuiyeckuMu 6aprepamu. I1pu 3ToM BepxHee orpaHHUEHHE ONPEeseTCs MaJlol SHepruel Ten-
JIOBOTO JBMKEHMSI SKCUTOHA 110 CPABHEHUIO C SHEPrUel BO30YXIEHUS HKCUTOHA Ha Kpasx 30HbL. B
TO K€ BpEMs SKCUTOHBI, JIOKAJM30BAHHBIC BHYTPHU 30HBI IIOBEPXHOCTHBIX /1€()EKTOB, MOT'YT MUTPH-
pOBaTh BHYTPHU 30HBI C OJHOrO Ae(eKTa Ha JPyroil, MHOIJa UCIBITHIBATh YIPYTUe U HEYNpyrHe
CTOJIKHOBEHUS MEXAY COOOM, KaKk OOBIYHBIN ra3. B oTinune OT mMoBeIeHUs YacTHI] ra3a JIOKaIH30-
BaHHBIE SKCUTOHBI UMEIOT JIOTNOJIHUTEIIEHOE B3aUMOJIEHCTBHE C (POHOHAMU, N3ITy4aeMbIMH KpUCTAJI-
JIMYECKOHN PELIETKON BOJIOKHA, YTO BHOCUT CBOM BKJIAJ B MEXaHU3MbI OJJHOPOIAHOIO YIIMPEHUS KaK
€aMoOro KBaHTOBOT'O IIEPEX0/Ia, TAK U €r0 yPOBHEM.

TexHonmorus MoayuYeHUs TPEXCIOWHOM TUIEHKHU (pHC. 2) BKIIIOYaJla ONTUMHU3AIINIO TapaMeTPOB
TEXHOJIOIMYECKOI0 PEKMMa M KOHTPOJb MOJIYyYaeMOW MOBEPXHOCTU C IOMOIIBIO CKAHHPYIOIIETO
30H10B0r0 MuKpockomna C3M kommiekc NT-MDT NTEGRA Prima v XuMU4ecKoro coctaBa IICHKA
¢ oMot AekTpoHHoro mukpockona VEGA3 SB. B mporecce skcnepuMeHTa ONTUMHU3UPOBA-
JMCh NTapaMeTPhbl TEXHOJIOTMYECKOI0 PEKMMA, BKITIOYAIOIINE TEMIIEPATYpy, TOK pa3psia, II0THOCTh
TOKa, €r0 MOIIIHOCTh Ha MUILICHH, BETMYMHY MHIYKIIMA MarHUTHOTO 10JIs, paboyee JaBIeHUe HHEPT-
HOTO ra3a Aprona u pabouero raza Kucjioposa.

TexHomorus monydyeHuss MakeTa oOpasma TpexcioiHor mmieHku  Si(P)/Si(B)/ZnO
C BCTPOCHHBIMH JIEKTPOIaMHU ¢ 000MX CTOPOH BCEX CIIOEB TUIEHKHU BKJIIOYaa pa3paboTKy MacoK st
HaIBUICHUS KaKJI0TO CJIOS INIEHOK U COOTBETCTBYIOLIETO YIEKTPOAA Ha ONPEICIIEHHOM y4acTKe MOJ-
10xKH (puc.2). Taxke oNTUMU3UPOBAINCH TEXHOJIOTMUECKUE PEKUMBI HAHECEHUS KaXKJIOTO UX TPEX
CJIOEB IUICHKU U IUIEHOK XpOMa, U3 KOTOPOr0 M3TOTaBIMBAJINCH MIEKTPOAbl. Mcnonb3oBaics KOH-
TPOJIH (POPMBI IEKTPOIOB M pabOUYNX CIOEB IUICHKH C MOMOIIBIO BUACOKaMephl, (OPMBI BOJIOKOH
IUICHKU — € MTOMOIIBIO0 30HIOBOIO MHUKPOCKOIIA, XMMHUYECKOIO COCTaBa IJICHKU C MOMOUIBIO DJIEK-

TPOHHOT'O MMKPOCKOIIA.
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Puc. 1. Ckos TOHKO# TUICHKH, TIOJy4EHHOW METOOM MAarHeTPOHHOTO pacmbuIeHus: | — MaKCHUMabHBIH JTHHEHHBINA pa3-
Mep 30HBI MAKCUMAaJIbHOH JIOKaTH3aUHU Je(EKTOB KPUCTAJUINIECKOM MOBEPXHOCTH; E — 3HEprust BO30YKICHHSI IKCUTOH-
HOT'O COCTOSTHUSI, X — KOOPJMHATA TOBEPXHOCTHBIX JIe(HEKTOB KPUCTALTHYCCKON PEIISTKH BAOJIb MAKCUMAIILHOTO JIMHEH-
HOTO pa3Mepa 30HBI UX JIOKAIBHOTO CKOTUICHHS.

-

B.
) 6)

Puc. 2. Bapuants! Tpexcioitroit wieHku Si(P)/Si(B)/ZnO: a — ckaHupoBaHHas Ha 30HAOBOM MHKPOCKOIIE TOBEPXHOCTH
TPEXCIONHOM TUIEHKH ¢ PA3IMYHBIMU HanboJiee MPUEMIIEMBIMU PEXKUMAMU HAIBUICHUS: CPEHEE 3HAYEHHE BBICOTHI BO-
1okoH — 50 HM (BapHaHT «A»), 65 HM (BapuaHT «b») u 65 HM (BapuaHT «B»). Bapnant «By — Hanbomee onTuMalbHBIH;
6 — MakeT 00pas3iia pe30HAHCHOM CPeIbl JUIsl KCCIIEIOBAHUS CBOWCTB U XapaKTEPUCTUK TPHOHHBIX COCTOSHHU.

OreHka BKJIaa SKCUTOH-()OHOHHOT'O B3aUMOJICHCTBUS B BETMUMUHY OJHOPOIHOIO YIIMPEHHUS
KBAHTOBBIX YPOBHEH TPHOHHBIX COCTOSIHUI PE30HAHCHBIX NEPEX0A0B ITyTEM U3y4YE€HUH OBICTPOrO U
MEJICHHOTO CIIaJ0B MHTEHCHUBHOCTH CHTHAJIa CTUMYJIUPOBAHHOTO (DOTOHHOTO 3Xa Kak 0e3 Mpuiio-
YKEHMS ITPOJIOJIBHOTO OAHOPOJHOTO MarHUTHOTO 1OJIs, TaK U IIPH €ro Hann4duu. Mcnonb30Banucs pe-
3yJbTaThl KCIIEPUMEHTAIBHOTO UCCIIEAOBAHMS CIala HHTEHCUBHOCTH CTUMYJIMPOBAHHOTO (HOTOH-
HOTO 7Xa B 3aBUCUMOCTH OT BEJIMYMHBI BPEMEHHOI'O UHTEPBAJIa, OTAEISAIOIIEr0 BTOPOi B30y K aato-
M UMIYJIBC OT TpeThero. [Ipu 3ToM mepBblil 1 BTOPOil BO30Y K JaroIye UMITYJIbChl COBMEIATHNCH
10 BPEMEHH, HO pa3JIesIUCh B MPOCTpaHCTBE. [ paduk KpruBOH, OTpakaroniei 3aBUCHMOCTh ATOTO
craja npuBeseH Ha puc. 3. Ha yuacTke kpuBoii ObIcTporo crnajga Mexxay Toukamu «B» u «1» BbIOH-
panoch 110 30 map Touek ¢ pazTuYHBIMHA 3HAYCHHUSIMU KOOpAuHAT U 110 ¢hopmyre (1) Beraucisauce 30
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3Ha4eHUH BpEeMEHHU MPOJO0IbHON HeoOpaTumon penakcanuu T1. M3 BpemeH penakcauuit onpeaens-
JUCh OOpaTHbIE UM 3HAYEHHUS! OJIHOPOJHOIO YIIMPEHUS KBAHTOBBIX YPOBHEH PE30HAHCHOIO Iepe-
xoza. [Tyrem 00paO0TKH MOJTy4E€HHOT O psiJia 3HAYEHUH OJTHOPOJHOIO YITUPEHHsI KBAHTOBBIX YPOBHEH
TPUOHHBIX COCTOSHUH ONPEEIIOCH €0 CPEeAHEE 3HAUEHUE U CPEAHEKBAIPATUYHOE OTKIIOHEHHUE.

7.0x10°7 p_ Br deMTOCEKyH/IHBII CHTHAT

+ -~ UBC
» b

6,5x10°

6,0x10°

DeMTOCEKYH/IHbIIT
CHrHall

Cod

5,5x10°
5.0x10°
4,5x10°

4,0x10°

3,5x10° 1

3,0x10° 4

T L I 3 T
-200 -100 0 100 200 300
TZZH ¢C

1
400

Puc. 3. I'paduk kKpHuBoOii criaja CTUMYJIMPOBAaHHOTO (POTOHHOTO 3Xa B TpexcioiHoii reHke Si(P)/Si(B)/ZnO npu yBenu-
YEHUH BPEMEHHOT'0 MHTEpBaJla MEX/y BTOPHIM M TPETHUM BO30YKIAIOUIMMHU UMITYJIbCAMH T3 (IIPY BPEMEHHOM MHTEp-
BaJIe T12, paBHOM HyI10): UBC — curaan getBepThBOSIHOBOTO cMemmeHns; CPD — ctumynupoBanHOe (OTOHHOE 3XO0.

AHaHOI‘I/I‘{HBIM 06p3.30M OHPGIIGJI}IHOCB cpe;[Hee 3HAYCHHUC U CpeI[HCKBaI[paTI/I‘-IHOG OTKJIOHC-
HHE OJJTHOPOJHOTO YIIHUPEHUSI KBAHTOBBIX YPOBHEHN PE30HAHCHOIO EPEX0/1a JAJIsl yHacTKa MEXKy TOU-
KaMu «2» U «I» KpUBOH MEAJICHHOTO CIaja HMHTEHCUBHOCTH CHUTHAJIa CTUMYJIMPOBAHHOTO (HOTOH-
HOro 5Xa, IIOKa3aHHOI'o Ha pucC. 4
r 2 — 1)
1 | © , (1)

)

cp.c

rae I c(;).c u C(j)c — 3HaUEHUS CpeHEe MHTEHCUBHOCTH curHanoB CMDD, COOTBETCTBYIOIINE BPEMEH-
@ (2)

HBIM HMHTEPBATaM MEKLy BO30YKIaIOIIMMI HMITYIbCAMH, COOTBETCTBEHHO, paBHbiMK © . 1 T .

BbrunTast U3 3Ha4eHUs IUPHUHBI KBAHTOBOT'O YPOBHS, IMOJIyYEHHOI'O JJIsl y4acTKa ObICTPOro
Crajia, COOTBETCTBYIOLIEE 3HAYCHHE JJIs y4acTKa MEUIEHHOIO CIaJla AX0-CUTHANA, IOJIy4aeM BeJH-
YHHY BKJIaJ]a B OIHOPOJIHYIO IIMPUHY KBAHTOBOT'O YPOBHS 3KCUTOH-(DOHOHHBIX B3aUMOJICHCTBUI.

Omnpenensist 3Ha4Y€HUE OJJHOPOIHOTO YIIMPEHHSI KBAHTOBBIX YPOBHEHN PE30HAHCHOT'O [TEpEeX0/1a
1U1s1 OBICTPBIX M MEJUIEHHBIX CIa/I0B CTUMYJIMPOBAHHOTO (JOTOHHOTO 3Xa, BO30YK1aeMOTr0 ITPU HAJIH-
YUH [POJOJBHOTO OAHOPOJHOTO MAarHUTHOTO noJs (puc. 4 B padote [7]), CHATBIX NMPU Pa3IUUHbIX
KOMOMHAIMSIX BPEMEHHBIX MHTEPBAJIOB MEX/y MEPBBIM U BTOPBIM BO30YKIAOIMMH UMIYJIbCAMU
OTIpeEIIAETCS CTENEHb BIUSHUSA MPOJOJIBHOTO OJHOPOJHOTO MATHUTHOIO MOJII HA MEXaHU3M OJTHO-
POJHOTO YUIMPEHHs KBAHTOBBIX YPOBHEW pe30HAHCHOTO nepexoja. M3 pucyHka BUIHO, 4TO pa3iny-
HbIE PEXKUMBI pean3alui MOBOPOTA MIIOCKOCTH noisgpuzanuu COD conpoBOKIAINUCH Pa3IMUYHBIMU
COOTHOILEHUSAMH OBICTPOTO U MEJUIEHHOTO CIal0B MHTEHCUBHOCTHU 3X0-CUTHAA.
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Puc. 4. 3aBucuMocTh craga uHTeHCUBHOCTH curHasa CDD, chopMupoBaHHOTO NPU BO3AEHCTBUH MOIIEPEYHOTO OJHO-

POHOrO MAarHAUTHOTO TIOJIS, OT BPEMEHH C 93 mpH 712 =0 ¢c (xkpuBas 1), mpu 712 =35 ¢c (xpuBas 2), le =49 ¢c
(xpuBas 3).

Pe3yiabTaThl U AUCKYycCHAA. Pe3ynpTaThl ONTUMHU3ALUMU TAPaMETPOB TEXHOJIOTMYECKOTO Mpoliecca
MOJTy4€HHUs TUICHOK MpuBeieHbl B Ta0uie 1. [TomydyeHHble onTUManbHbIe TapaMeTpbl TEXHOJIOTHYe-
CKOTO IIpoLiecca HE MPEBBIIAIOT 3HAUEHUS, AOIIYCTUMBIE JJI1 YCTAHOBKM MarHeTPOHHOI'O paclbuie-
Hus. Ha puc. 2a puCyHKH CKAHUPOBAHHOM MOBEPXHOCTH TPEXCIONHBIX IIEHOK, H3TOTOBJIEHHBIX MPU
pa3IUyYHBIX MapaMeTpax TEXHOJOTrn4deckoro mnporuecca. [lomydeHHblil BapuaHT «B» IIeHKH umeeT
HanboJjee OJHOTUITHYIO TEKCTYPY, IOTOMY OH HUCIIOJIb30BAJICS Ui UCCIIEI0BAHUSI TPUOHHBIX COCTO-
saHui. [TomyyeHHbIN XMMUYEeCKHIA COCTaBa IUIEHKU ITOKa3ajl HAIWYHe TOCTOPOHHUX MpUMecei, 00IIb-
IIMHCTBO M3 KOTOPBIX HE MPeBBIIAIOT 3HaueHus B 1%. 3nauenus onosa (Sn) u kanbuus (Ca) coctas-
aset 1,5% u 4,5% coorBercTBeHHO. IIpoLieHTHOE conepkaHue, UX JOCTaTOYHO BEJIMKO U B CiIydae
MIOJIyYEHUSI HEYJOBJIETBOPUTENBHBIX PE3YJIbTATOB ONTHYECKON 3XO-CHEKTPOCKONHUM CIIEIYET yIe-
JUTh BHUMaHUE 0oJiee TIIATeIbHON OUMCTKE BAKYyMHOM KaMephl OT CJIEI0B MPEIIIECTBYIONINX IKC-
MIEPUMEHTOB, BBINOJIHABIINMCS C IPYTUMU MULIEHSAMU. VX BIIMsIHME MOXKET OKa3bIBaTh BO3/IEHCTBUE
Ha MPOBOAUMOCTb TPEXCIONHOW IUICHKU IPH U3MEHEHHMM IapaMeTPOB OKPY’KaoLleH cpenbl. buin
MPOBEJICH OT>KUT MOJIYYEHHBIX IUTeHOK pu Temmepatype 300 °C B reuenue 30 MUHYT, 3TO MO3BOIUIIO
CHU3UTH COINIPOTHUBIIEHUE HA IMapax MeKTpoaoB ¢ 9,9 'OM no HekoTophlx 3HaueHU kKOM. MuHu-
MaJIbHOE 3Ha4YeHue conpoTuiieHni coctaBmio 10,3 kOMm, a makcumanibHoe 195,7 kOm. 1o pe3yinb-
TaTaM U3MEPEHUS CONPOTHUBIICHUS MEXKIY JIEKTPOJaMH, BCTPOEHHBIMU B KOHCTPYKLIHIO TPEXCIIOM-
HOM IUIEHKH YJAJI0Ch YCTAHOBUTH HAJIMYUE P-N MEPEX0/a, a, CIeI0BaTEIbHO, U BO3MOXKHOCTh yIIPaB-
nenus nu¢dy3uei IeKTPOHOB U JBIPOK IYTEM BO3CHCTBUS HAa HETO SJIEKTPUYECKOTO HAMIPSKEHHSL.
Uro, 0e3ycI0BHO, OKaXET BIMSHUE Ha mpoliecc GOopMHUPOBaHUS TPUOHHBIX COCTOSHUM.

Taonuma 1
TexHoJIOTHYECKUE PEKUMBI MTONTydeHus Tpexcioinoi mienku Si(P)/Si(B)/ZnO
Bubl nieHok
ITapaMeTpbl TEXHOJOIHUECKOTO PEXKUMA HaNbUICHHS IIIEHOK Si(P) Si(B) Zn0
Bpewms HambuieHUS, t cek. 80; 240 80; 240 300; 600
TemmepaTypa HarpepaTens, 1,,°C 100 100 100
I, A 0,5 0,3 0,3
U,B 455 460 385
Aprow, Ar, % 100 100 20; 30
Kucmopon, O, % - - 80; 70
Jasnenwue, P, Ia. 2 2 2
ITopsiok HaNBUICHUS 1 2 3
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B nanHoii paboTe myTeM conocTaBieHHs ObICTPOTO U MEAJICHHOTO CIIa/10B CUTHAJIOB CTUMYJIHU-
POBaHHOTO (POTOHHOTO 7Xa M0 MEPE YBEIMUEHUS BPEMEHHBIX MHTEPBAJIOB, Pa3/eIAIOIINX BTOPOH U
TPeTHUil BO30YXKAaIOLIHE JTa3epHble UMITYJIbChl YCTAaHOBJIEHO, YTO J10J11 (JOHOHHOT'O Kphlja B KOHTYpE
OJIHOPOJIHOTO YIIMPEHUS KBAHTOBBIX YPOBHEN TPUOHHBIX COCTOSIHMM PE30HAHCHOTO NIEPExXo/ia U3-3a
9KCUTOH-(OHOHHOTO B3aUMOECHCTBUS JOXOAMT B pa3HbIX o0pa3uax a0 5-10 %. [lomyueH kauecTBeH-
HBIM pe3ynbTaT BIUSHUSA NPOJIOJIBHOTO OJIHOPOAHOIO MarHUTHOI'O IOJIS HA 3HAYEHHUE PETUCTpUpYe-
MOT'0 HEOJJHOPOAHOT'O YIIUPEHUS KBAHTOBBIX YPOBHEW pe30HAHCHOTO Nepexoaa. BeiBos o mpuunHax
3TOr0 BIIMSHUSA MOXKHO CHENIaTh IOCJ€ MPOBEACHHUS XOPOIIO OPraHU30BAaHHOI'O SKCIIEPUMEHTA,
HaMpaBJICHHOTO HA 3TH LIEJH.

3AKIIIOYEHUE

B pesynbTaTe mpoBeACHHBIX SKCIEPUMEHTAIBHBIX UCCIEAOBAHUN YCTAHOBJIEHO, YTO METOJOM Mar-
HETPOHHOT'O PACIBUICHUS MOXKHO CO3/1aBaTh TOHKHE TUICHKH C PAaBHOMEPHBIMU TEKCTYpOil, pa3me-
pamMu ¥ MIOTHOCTBIO PACTIONOXKEHHSI HAHOPA3MEPHBIX 30H MOBEPXHOCTHBIX Ae(PEKTOB KpHCTATIINYe-
CKOM CTPYKTYpbl Marepuaia M3roTOBISEMbIX TOHKUX IUICHOK. YCTaHOBJIEHO, YTO B OTJIMYUHU OT
0OBIYHOTO Ta3a B IKCUTOHHOM Ta3e, C(HOPMUPOBAHHOM 32 CUET JIOKAJTU3AIMH YKCUTOHOB U TPHOHOB
Ha MOBEPXHOCTHHIX Je(eKTax KPUCTAITMUECKON CTPYKTYpPhl TOHKHX IIJICHOK, HA OJHOPOTHOE YIITH-
peHre KBaHTOBBIX YPOBHEH TPUOHHBIX COCTOSTHUN PE30HAHCHOTO TIEPEX0/1a BIUSIIOT SKCUTOH-(OHOH-
HbIE B3aUMOJICHCTBUA. YIIMpeHue, 00s3aHHOE (OHOHAM KPHCTALUTMYECKOM pPEHIeTKH BOJOKOH
IJICHKH, yBeauuuBaeTcs ot 5 10 10%. [Ipu Hanuauu npoaoabHOro OJHOPOAHOTO MAarHUTHOTO MOJIS
3TU COOTHOIICHHUSI MEXaHU3MOB OJHOPOJIHOTO YIIUPEHUS] U3MEHSIOTCSI.

Cnucok Jimrepatypbl

1. . U. llonos, A. V. baxanypos, u ap.// U3sectus PAH, cep. pusznueckasn.2018, Tom 82, Ne 12, c.
1627-1631; 1. I. Popov,A. U. Bakhodurov and it.el.// Bulletin of the Russian Academy of Sciences:
Physics, 2018, Vol. 82, No. 12, pp. 1506-1509.

2. 1.1. Popov, N.S. Vashurin, S.E. Putilin and it.el.// Physics of Wave Phenomena, 2015, Volume 23,
Issue 2, pp 101-104.

3. Tlomo N.W. u ap.// 3B.PAH. Cep. ¢pus. 2017. T. 81. Ne 5. C. 586; Vashurin N.S., Popov I.I. and
it.el.// Bull. Russ. Acad. Sci. Phys.2017. V. 81. Ne 5. P. 551.

4. Bikbov L.S., Popov L.I. u ap. // Laser phys.- 1995. — V.5.- Ne.3.- P. 580-583.

5. Encees U.B., Epmauenko B.M., PemieroB B.A.// Ontuka u ciiektpockonwus. 1982, T.52. Ne3.- C.
444-449,

6. baxanypos A.Y., Bamypun H.C., BunorpanoB E.A. u np. // UzBectus PAH, cep. ¢uznue-
ckan.2018, tom 82, Ne 12, C. 1632-1635; A.U. Bakhodurov, N. S. Vashurin, E. A. Vinogradov and
it. El. //Bulletin of the Russian Academy of Sciences: Physics, 2018, Vol. 82, No. 12, pp. 1510-1513.
N.N. ITonos, H.C. Bamrypun, E.A. Bunorpanos u ap.// U3Bectus PAH, cep. pusnueckas.2018, tom
82, Ne 8 C.1113-1116; Popov, L.I., Vashurin N.S., Vinogradov, E.A. and it.el. //Bulletin of the Rus-
sian Academy of Sciences: Physics, 2018, Vol. 82, No. 12



HAYKA 1 THHOBALINN 29 momst 1, g
7 10191

HNCCIEJOBAHUE CIIEKTPAJIBHBIX XAPAKTEPUCTHUK OIITUYECKUX ®UJIBTPOB
HA OCHOBE TOHKUX IIVIEHOK PA3JIMYHOI'O XUMHNYECKOI'O COCTABA

A.I'. Ko3sipes, A.B. Mopos, E.B. MuxeeBa

DI'FOY BO «llosonsxicckuil 20Cy0apcmeeHtblll MeXHOI02UYeCKULl YHUBEPCUMEm »
(2. Howrap-Ona, nn. Jlenuna, oom 3)

Hpe)lCTaBﬂeHbl TCXHOJIOT'MYECKUEC MPOLECCHI (bOpMHpOBaHI/Iﬂ TOHKOIINICHOYHBIX OINITUYCCKHUX (bHHprOB MCTOJOM MarHe-
TPOHHOTI'O PACIIBIJICHUA. HpOBeZ[CH AHAJIN3 UX CHCKTPAJIbHBIX XaPAaKTCPUCTUK U NPECAJIOKECHA MECTOANKA OLCHKU IICPCICK-
THBHOCTH MHOT'OCJIOMHBIX ONTHYECKHX (1)I/IJ'IBTp0B.

KiaroueBble cJ10Ba: ONTHYECCKUI (bl/Iﬂpr, TOHKad MJICHKa, MarHeTPOHHOC paClbUICHUEC, CIICKTPAJIbHAA XapaKTECPUCTUKA.

Technological processes of formation of thin-film optical filters by magnetron sputtering are presented. The analysis of
their spectral characteristics is carried out and the method of estimation of prospects of multilayer optical filters is offered.
Key words: optical filter, thin film, magnetron sputtering, spectral characteristic.

1. BBenenue. Pa3BuTHe 2JIEKTPOHUKH COITPOBOK/IAETCS COBEPIICHCTBOBAHUEM U pa3pabOTKOM dJIeK-
TPOHHBIX MPUOOPOB U YCTPOUCTB, @ TAKXKE PA3TUUHBIX METOOB MCCIECIOBAHUS B JAHHOW OOJIACTH.
OnHMM U3 OCHOBHBIX HAIpaBJICHUN PAa3BUTHS SIBJISAETCS ONTOXJIEKTPOHHMKA. B ycTpoiicTBax omrto-
ANEKTPOHUKHU B KAYECTBE MMACCUBHBIX ONTHYECKUX 3JIEMEHTOB MOTYT BBICTYNATh TOHKOIJIEHOUHBIE
ONTUYECKHE (PUIIBTPBI € 33JaHHBIMHU CIIEKTPAJIbHBIMU XapaKTEPUCTUKAMU (CHEKTPAaMU MPOITy CKaHUs
WU OTPAXKEHUS).

N3rorosneHue cBETOGUIBTPOB IPOU3BOIUTCS HA OCHOBE PA3JIMUHBIX MaTEPUAJIOB C IPUMEHE-
HUEM CHENHUAIBHBIX METOJA0B. YacTo B 3THUX LENAX MCIONb3YKTCS METOABl PE3UCTUBHOIO U 3JIEK-
TPOHHO-JTy4eBoro ucnapenus [1]. Haubosee mepcrnekTHBHBIM METOJIOM MOJYYEHHs] TOHKOIUICHOY-
HBIX (DUIIBTPOB SIBIISICTCSI MArHETPOHHOE pacnbuieHue [2]. OfHaKO JaHHBIA METOJ] B MaJIOi CTEIIeHH
0TpaboTaH [yIsd MOITy4YEHUS] ONTUYECKHX MJIEHOK, I03TOMY UCCIIEZIOBAHUS CIIEKTPAIbHbBIX XapaKTepH-
CTHK ONTHYECKUX (DMIIBTPOB, MOJYYEHHBIX MAarHETPOHHBIM PACHbUICHUEM, UMEET OOJbIIOE 3HaYe-
HHUE.

B kauecTBe TOHKOIUIEHOYHBIX ONTHYECKUX MaTepualioB Uit puibTpoB BeicTynaroT ZrOz, TiOz,
AIN u gp. [TneHkn okcHaa HUPKOHHS XOPOLIO COBMECTUMBI C IPYTHMHU OKCHIAMHU M 00JIaIaloT XO-
POLIMMHU MEXAHUYECKUMHU U XMMHUYECKUMHU CBOMCTBaAMH, OJJHAKO UMEIOT HEOAHOPOJHYIO CTPYKTYPY
IIPU MOJIyYE€HUH METOJaMu TepMuueckoro ucnapenus. Ilnenkn ZrO2 00bIMHO MOJTyUYarOT 3JIEKTPOH-
HOJyueBBIM HcmapenueM. [lomoca mpomyckanus nexut B oomactu 0,34—12 mxwm [1].

[Tnenku TiO2 nony4aroT METOOM PEAKTHBHOTO UCIIAPEHUS, IPU 3TOM MOKA3aTelb MPEIOMIIC-
HUS U CTPYKTYpa IUIEHKU 3aBUCHUT OT YCJIOBUH ee mosydeHus. JIMoKCua TUTaHa MOXKET ObITh aMopd-
HBbIM WJIM IPUHUMATh CTPYKTYPY pyTHJIa MJIM aHaTa3a B 3aBUCUMOCTU OT TEMIEPATYPHI MOAJIOKKH.
[TeHKH IBYOKKMCH TUTaHa MPO3padHbl B BUAMMOM 1 OnmkHei MK-o6mactsax [1].

[Inenku HUTpUIA aMtOMUHKA 00J1a4at0T MPo3padyHoCcThio B BuauMoin u MK-obnactsx cnekrpa.
Meronamu nonyuyenusi cinoeB AIN darie Bcero sBISIOTCS PEaKTUBHOE HUCIAPECHHE M TEPMUYECKOE
azotupoBanue. Hurpun amoMunus 001a1aeT BBICOKUMH MEXaHUYECKOH MTPOYHOCTb, TEPMOCTAOMIIb-
HOCTBIO M XUMHUYECKON CTOUKOCTBIO.

2. Hean u 3aaa4u. Llenpio paboTsl sBiISETCS pa3padOTKa TEXHOJIOTUH MOTYUYSHHUS TOHKOIIJICHOYHBIX
ONTUYECKUX (PUIBTPOB U MX HCCIIEIOBAHNUE.

3aa4uu, OCTABJICHHBIE ISl JOCTUKEHUS LIEIIN:

— pa3paboTaTh TEXHOJOTMUECKUH MPOLECC NOTYYEHNsI TOHKOMJICHOYHBIX CBETO(PHIBTPOB Me-
TOJIOM MarHeTPOHHOTO PacIbIICHMS;

— 10 pa3pabOTaHHOMY TEXIPOLIECCY MOIYUYUTh CBETO(QUIBTPHI HA OCHOBE PA3JIMYHBIX MaTe-
pHaJIoB;

— HCCJIEZI0BATh CIIEKTPHI IPOIyCKaHUsS MOJYyYEHHbBIX 00pa3loB;
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3. TMonyyeHne TOHKOILUIEHOYHBIX ONTHYECKUX PUIABTPOB. J1J1s1 MPOBEICHHS UCCIICAOBAHHA ObLIH
MOJIyueHBI 00pasiibl TOHKUX ieHoK 1102, ZrO2, AIN, CuO, C. HanbuteHne IpoBOIMIOCH METOIOM
MarHeTpOHHOTO paciblIeHUs Ha TabopaTopHO# ycraHoBke YMP-71 [3] 1 Ha mpOMBINIUIEHHO#H ycTa-
HOBKE MarHETPOHHOTO pactblieHus. J{st manHoro 060py10BaHus ObLITN pa3padoTaHbl TEXHOJIOTHYE-
CKHE MPOLIECCHI MOYYCHUS IUICHOK, TPEICTABICHHBIC Jajce.

[Tnenku TiO2 u ZrO2 nonyyanuck Ha ycTaHoBke YMP-71 B atMmocdepe aprona ¢ Kuciopoaom
B cooTHomeHuu Ar — 20 %, O2 — 80 % npu pabouem nasnenun B kamepe 1 I1a. Hanbinenue nposo-
nunoch Ha HarpeTbie 70 100°C cTekIsTHHbBIE TTOIT0XKKH.

IMonyuenue Toukux ontuueckux mieHoK AIN, CuO u C ocymiecTBIsI0Ch Ha Pa3IMYHOM pac-
CTOSIHUY «MHIIIEHB-TIOUIOKKay. Pabodee naBieHune B kKaMepe moaepxkuBainock Ha yposae 0,5 ITa. B
tabnuie 1 mpuseaens! yenosus nonydenus mwieHok AIN, CuO u C.

Taoauna 1
Ycaosust moayuenust mienok AIN, CuO u C

Martepuaj NJIeHKH AIN CuO C
Marepuaj MHIIEHI Al Cu C
CooTHOLIIEHHE Ta30B Ar —50 %, N, — 50 % Ar—40 %, O, — 60 % Ar—100 %
TemnepaTypa noJI0KKH 120°C 120°C 0e3 Harpesa
ITapamMeTpsl pa3psiga 1=10A;U=270B 1=10A;U=405B I=6 A; U=370B
PaccTrosinue «MUIIEHB-TIO/IJIOKKA» 14;15,5;17; 18,5 cm 14;15,5;17; 18,5 cm 14;15,5;17; 18,5 cm
Bpemsi HanbLIeHUS 30 muH 5 MHH 30 MuH

Takum 00pa3oM, ObUTH TIOJIYYEHBI CEpUr U3 4 00pa30B HUTPUA ATTFOMHHUS, OKCHUIA MEIU 1
rpadura.
4. UccaenoBaHue CHEKTPAJbHBIX XapaKTePUCTHK. B KauecTBe CNEKTpalbHBIX XapaKTEPUCTHUK
paccmaTpuBaIach 3aBUCUMOCTh KO3 PUIIMEHTA MPOMyCKaHU OT JJIMHBI BOJTHBI U3nyueHus. Crek-
TPBI IPOITYCKAHUS IMOTYYEHHBIX TOHKUX TIJIEHOK PETUCTPUPOBAIIUCH C TOMOIIIBIO CIIEKTpodoTOMeTpa
C®-2000. B xauecTBe HyJIeBOI POOBI BHICTYIAA YACTAsl CTEKIISTHHAS TOIOKKA JUIS UCKITIOUCHUS
MOTJIOLIEHUS CAaMOM MOJUI0KKHU M PErMCTPaIMK CIIEKTPa MPOIYCKaHUS IJIEHOYHOTO CIIOA.

Ha puc. 1 mpencraBineHbl CHEKTPHl MPOMYCKAHMS MOTYYSHHBIX MJICHOK TUOKCUAOB THUTaHA U

LUPKOHUS.
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Puc. 1. CriekTpsl MpoIyCcKaHusi AMOKCUIOB TUTAHA M LIUPKOHUS

B Tabnune 2 npeacTtaBieHbl OCHOBHBIE TAPAMETPhI CIIEKTPAIBHBIX XapaKTEPUCTUK TUICHOK JIH-

OKCHJIOB TUTaHa U HUPKOHHUS.
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Tabanuna 2
[TapameTphbl CIEKTPAIbHBIX XapaKkTeprCTHK ieHOK Ti0; u Zr0O;
Maxkcumym JimHa BOJIHBI KpyTHn3Ha KopoTKoBOJIHOBOI
Marepuan Toammuna, HM o 1
nponyckanusi, % MaKCMMyMa, HM TPaHMIIbI CIEKTPa, HM

Tio 20 97,34 826 9,36 -10°3

2 230 84,74 1017 1,51-1072

Zr0; 210 88,06 1005 1,34-107

IMo nonydenubM cnektpam (cM. puc. 1) BumHO, uto twieHku T102 u ZrO2 MOTyT UCIOJIB30-
BaThCS B KAYECTBE KOPOTKOBOIHOBBIX OTPE3AIOIINUX CBETO(UIBTPA.

Jlanee Ha pucyHKax 2—4 mpeCTaBlICHbI MOTYYCHHbIE CIIEKTPAIbHBIE XapaKTEPUCTUKHU TUIEHOK
AIN, CuO u C, momydeHHBIX Ha pa3IMYHOM DPACCTOSHUH «MHIICHB-ITOMIO0XKKa». [lomydeHHbIe
TUIGHKU HUTPHJIA aJTIOMHHUS UMEIOT Pa3IMYHYIO TOJIIUHY, YTO CKa3bIBAETCS HA UX CHEKTPaIbHbIX
xapakrepucTtukax. [Ipu ananuze criekTpoB (pHc. 2) BUAHO, YTO C POCTOM TOJIIIMHBI TUIEHOK UX MPO-
IIyCKAaHNE CHIKACTCS, @ MAKCUMYM TIPOITyCKaHHUS CIBUTACTCS B KOPOTKOBOJIHOBYIO 00JIaCTh CIIEKTPA.
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Puc. 2. Criektpb! nporyckarwst ieHOK AlN, Moy seHHBIX Ha paCCTOSHUSIX «MHIIICHB-TIOITIOKKA» paBHbIX 14; 15,5; 17 1 18,5 cm

[Mapamerpsl ciekTpoB nporyckanus mwieHok AIN ykasansl B Tabmuiie 3.

Taéauna 3
[MapaMeTpbl CIEKTPOB NMpOonycKaHust TOHKUX mieHOK AIN, moTydeHHBIX Ha Pa3InyHOM PACCTOSHUH «MHIIEHB-TIOIIOKKA
Paccrosinue ToammHa NJIEHKHA, HM MaxkcumyM nponyckanusi, % Anuna Boambl
«MHUIIEHb-TOVI0KKA», CM ’ ’ MAaKCUMYMa, HM
18,5 260+£19,9 98,29 943
17 370+199 98,32 923
15,5 450 + 18,0 98,08 918
14 620+ 17,1 95,48 883

B tabnuue 4 npencTaBieHsl 3HAYEHUS TApaMETPOB CHEKTPATIbHBIX XaPAKTEPUCTHUK IICHOK OK-
CHJIa MEJIU, NTOJIyYEHHBIX Ha Pa3IMYHOM PACCTOSHUM OT MUIIIEHHU.

CHuxeHue NnporycKaHus IUIEHKH OKCHAa Menu (puc. 3) CBA3aHO C BO3pPACTAHHEM TOJILUHBI
MOJTyYSHHBIX IJICHOK. Y TpeX IJICHOK OKCHa MeId MaKCUMYM IIPOIYCKaHUs HAOMI0AaeTCs Ha OJTHOU
1 TOH ke JuinHe BoaHbl MK-13i1yueHus 1 He 3aBUCUT OT TOJILUHBI IIJICHKH.

B tabnune 5 npencraBieHbl 3HAYCHUS TAPAMETPOB CIIEKTPOB MPOITYCKaHUS IJICHOK rpaduTa.
CaBur KOpOTKOBOJIHOBOM IPAHUIIbI CIIEKTPa ONPEAEIIICA IPU 3HAaY€HUH KO PHUIMEHTA POy CKa-
HUs 50 % OT rpaHMILIBI CTIEKTpa TpaUTOBON TIICHKH, MOJTy4YeHHOH B 18,5 ¢cM OT MHIIICHH.

[Tonocy nponyckanus 1mo ypoBHIO 0,7 Twax BO3MOKHO ONPEIETUTh TOJIBKO y CaMOW TOJICTON
IUIEHKH, IIMPHUHA MI0JIOCHI IponycKaHusl cocTaBisteT 421 uM B quanazone 640-1061 um (puc. 4).
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Puc. 3. Criextps! npornyckanus mieHok CUO, moyueHHbIX Ha Pa3InYHbIX PACCTOSHHUSIX «MHIICHb-TIOTOMKKA)

Taoéauna 4

3HaveHNs napaMeTpOB CIIEKTPAIBLHBIX XapaKTepHCTHK ieHok CuO

PaccTosinue «MuIIeHb-MOJI0KKA», CM MakcuMyMm nponyckanusi, % Jl1uHa BOJIHBI MAKCMMYMA, HM
18,5 87,36 1014
17 86,48 1021
15,5 85,09 1014
14 82,8 1014
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Puc. 4. CHCKTpLI MMpOIyCKaH!A IJICHOK C, MOJYUYCHHBIX Ha pa3JIMYHbIX PACCTOAHUAX «MUIICHb-TTIOIJIOXKKA»

Taoauna 5
3HaucHHs MaPaMETPOB CICKTPAIBHBIX XapaKTEPUCTHK mieHOK C
BeaunuuHa caBura
Paccrosinue Maxkcumym JlnuHa BOJIHBI KODOTKOBOTHOBOI
«MHIIEHb-TOAJI0KKA», CM nponyckanus, % MaKCUMyMa, HM rpaHI;mm Je——
18,5 97,91 1003
17 94,72 965 71
15,5 95,05 966 138
14 87,98 1015 218
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5. MeToaunka uccjieJ0BAHUS CIIEKTPOB MPONYCKAHUS MHOTOCJIOMHBIX ONTHYECKHX (PUILTPOB.
I[J'ISI HU3TOTOBJIEHUS MHOT'OCJIOMHEBIX ONTHYECKUX (1)I/IJ'II)Tp0B Ha OCHOBE€ TOHKUX ITIJICHOK H€O6XOI[I/IMO
pa3paboTaTh TEXHOJIOTHIO UX TONTyYeHHs. Pe3ynbTaThl TaKUX pabOT HE BCEra MPUBOMIAT K Kejae-
MOMY pe3ynbTaTy. [103ToMy I UCKITIOYCHHS JIUITHEH paboThl HEOOXOAMMO UMETh BO3MOXKHOCTh
OIICHHUTH CHEKTPAIBHYIO XapaKTePUCTHKY MHTEPECYIOIIEr0 MHOTOCIOWHOTO CBETOGHIBTPA €Ie 10
craanu pa3pa60TKI/I TCXHOJIOTMH IOJTYYCHUSA Takou CTPYKTYPBHI. B sTnx neax npeajaractcsa METo-
JIMKa, MO3BOJISIONIAs TIOJYYUTh CIIEKTP MPOIYCKaHUs HHTEPECYIOMICH CTPYKTYPhl HA OCHOBE H3Me-
PCHHS CIICKTPa KOMOUHAIIMN OTACIBHBIX 00PA3II0B C JICHKAMH HHTEPECYIOIIUX MaTePUAIOB.

JIi1st IPOBEPKU BO3MOKHOCTH PeasIM3aliii pa3padaThbiBAEMOTr0 METOa IPOBOIMINCH SKCIICPH-
MCHTBI I10 U3MCPCHUIO CIICKTPOB ITPOITYCKaHHUA KOM6I/IHaHI/II71 N3 IBYX CTCKIIAHHBIX IMOJIOKCK C IIJICH-
KaMH TUTaHaTa 0apus-CTPOHIINSA M OKCH/A ITUHKA. [10/17I0KKH yCTaHABIMBAINCH B KIOBETY CIIEKTPO-
dotomerpa CD-2000 Tak, yTOOBI U3TYUCHUE TIPOXOIIIIO Yepe3 00¢e TIeHKHU. [IpoBOAMIIOCH YeThIpe
M3MEPEHHS [T Pa3InIHbIX CIIOCOOOB PACIOIOKEHHS TUNICHOK OTHOCHUTEIBHO APYT Apyra (CM. pucC.
5), IpH 3TOM B KIOBETY JUIsl HYJIEBOUM MPOOBI MOMEIAIOTCA JIBE TAKUE K€ YUCThIE CTEKIISIHHbIE MOJI-
JIOKKH.
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Puc. 5. CxeMbl pacrosiokeHusi 00pasioB npu nposeaeHun 3xcrnepumenta: OIT — ¢poronprueMHuK

Pe3ynbTarsl SKCIIEpUMEHTA, NTOJIyYEHHBIE B BUJIE€ CIIEKTPOB, IIPEACTaBiIeHbI Ha puc. 6. ITo mo-
JTYYECHHBIM CTIEKTPAITLHBIM XapaKTEPUCTHKAM BUIHO, YTO CIIEKTP MPOITYCKaHHsI KOMOWHAIINY IIJICHOK
HE 3aBUCHT OT CIIO0C00a UX PACTIONOKEHHSI B KIOBETE€ OTHOCUTEIBHO JIPYT Apyra. OTKIOHEHHSI OT MMOJ-
HOTO HaJIOKEHUSI CTICKTPOB OOBSICHSACTCS MOTPEITHOCTHIO TPUOOpa.
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Puc. 6. CriekTpbI MPOITyCKaHusT KOMOWHAINH TUIeHOK Bag sSro s T103 1 ZNO mpu vX pa3iindHOM PacIoNOKESHHH
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Takum 00pazom, CyTh METOAMKH 3aKITFOUACTCS B CIICAyOIIEeM. CIob3ys OTeIbHbIe 00pa3Iibl
C OJTHOCIIOMHBIM MOKPBITUEM U3 PA3ITUYHBIX MATEPHAIOB, MOKHO OIICHUTH CIIEKTPATBHYIO XapaKTe-
PUCTUKY TOHKOIUICHOYHOTO (PHIIBTPA HA MX OCHOBE, HE MPOBOJISI HAMBIJICHHE MHOTOCIIOHHON CTPYK-
Typhbl. J{7st 3TOTO B KIOBETY CIieKTpo(oTOMETpa MOMEMIAIOTCSI HECKOIBKO 00Pa3I[0B TOHKUX TUICHOK
pa3IMYHBIX MAaTEPUATOB (MX KOJMUYECTBO OMPEACISCTCS BMECTUMOCTBIO KIOBETHI), HA OCHOBE KOTO-
PBIX ITIAHUPYETCS U3TOTOBJIICHHE CBETO(UIIBTPA, & B KIOBETY JIJISl HYJICBOHM ITPOOBI TOMEIIACTCS TAKOES
e KOJMYECTBO YHMCTBHIX CTEKJISTHHBIX MOJUIOKEK. [lamee MpOBOASTCS WM3MEPEHHUs, TMOTYYCHHBIN
CIEKTpP TaKOW KOMOMHAIIMH OYyJIET C TOCTATOYHON TOYHOCTHIO OTPAXKATh CICKTPAIBHYIO XapaKTePH-
CTHKY ONTHYECKOro (WIbTPa HA OCHOBE TOHKHX IUICHOK, MCIIOJIb30BAaHHBIX MPH M3MepeHuu. [Ipu
3TOM MPUMEHEHUE METOTUKN OCHOBAHO Ha JIOMYIICHUHN, YTO BO3IYIIHBIN CIIOH MEXKTYy U3MEPSEMbIMH
Y MEKIY KOHTPOJIBHBIMH 00pa3iiaMy HE BIHUSET Ha PE3yJIbTaThl U3MEPCHHUSI.
6. UccnenoBanue CeKTPAJBHBIX XapPaKTePUCTHK KOMOMHAIUI MIeHOK. C TIOMOIIBIO OTHCAH-
HOW paHee METOJIUKHU MPOBOJIUINCH H3MEPEHHSI CIICKTPOB MPOITYCKaHHUsS KOMOWHAIIUN MOJTy4eHHBIX
IeHOK. Ha pucyHke 7 TpeaCcTaBICHBI CICKTPHI MPONMYCKAHMS TUICHKA TUOKCHUIA IUPKOHHS M €T0
KOMOWHAIIMH C TUICHKOU rpaduTa, MpH TOM B KIOBETHOM OT/ICJICHUH CIIEKTPO(GOTOMETPA COBMEIIA-
JUCh JIBE TIOJIIOKKU: OHA ¢ TuieHKou ZrOz, BTopasi ¢ meHkoi C. B kauecTBe KOHTPOJIBHOTO 00pasia
HCIIOJIB30BAJINCh COBMEIIEHHEIE B OHOM KIOBETE 2 YHCTHIE CTEKISHHBIE TTOMIOKKH JIJI HCKITFOYEHUS
BIIUSTHUS X TIOTJIONICHUS HA CIIEKTPHI.
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Puc. 7. Cuekrpsl nporryckanus mwieHOK ZrO; u C u ux KOMOMHAINH

3HaueHUs MapaMeTPOB CIICKTPOB MPOITYCKAHUs IJICHOK JHOKCHIA ITUPKOHUS, rpadura U ux
KOMOMHAIIMH 3aHECEHBI B Ta0nuily ©.

Tabauna 6
3HaueHHs mapaMeTPOB CHEKTPOB mponyckaHus mieHoK Zr0,, C u ux koMOWHAIH
Marepuai Makcumym Almna BOIHEI IMosnoca nponyckaHus, HM
P nponyckanusi, % MaKCMMyMa, HM pory >
Zr0, 88,06 1005 -
C 88,04 1001 421
Zr0,/C 79,43 1015 395

Tonmuna mnenku ZrOz coctasnser 210 + 19,9 um. KpyTusna KOpoTKOBOIHOBOH I'paHUIIBI IPO-
MyCKaHUs MJIEHKU rpaduta cocrapiuset 2,04 10~3 amL, s komOuHamy mwieHok — 1,70-1073 amt
(puc. 7). ITomoca nmponyckanus rpaduTOBOM TUICHKH JISKUT B n1uamna3oHe ot 640 qo 1061 uM, komOu-
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Hauuu ZrO2/C — B auamaszone ot 665 mo 1060 Hm. Takum 00pa3om, Takyro IUICHKY rpadura u ee
KOMOMHAIIMIO C JHOKCHIOM IUPKOHUS MOXHO HCIIOJIb30BaTh B KAYECTBE MOJIOCOBBIX (DMIIBTPOB.

Ha puc. 8 u 9 noka3zaHbl CIeKTpaJIbHbIe XapaKTePUCTUKH KOMOMHALMH MJICHOK HUTPUAA ajo-
MUHHS 1 OKCHJIa MEJ C TUIEHKOM rpaduTa, UMEIOIIEH IOJIOCY TPOITYCKaHMSL.
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Puc. 8. Crekrps! nporryckanus wieHOK CUO u C u ux KoMOMHAIH
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Puc. 9. Crnexrpsr nponyckanus mieHok AIN u C u ux koMOuHaUH

Kax BuziHO 13 ciekTpoB (puc. 8 U 9) ux ouepTaHusi MOBTOPSIOT OUEPTaHUs CIIEKTpa rpaduTo-
BO# TJICHKU C HEKOTOPBIMU 0COOCHHOCTSIMH, CBsi3aHHbIMHU ¢ BiusiHueM ieHoK AIN u CuO u sBre-
HUEM UHTep(DEpEHIINH.

B tabuune 7 npeacraBieHbl HapaMeTphl CIIEKTPOB MPOMYCKAHUS KOMOMHAIIMI TUIEHOK HUT-
puia amoMUHES 1 oKcraa meau ¢ rpadutoM. Tlomocer mponyckanus st AIN/C nexat B auamnazone
ot 693 1o 1048 um (puc. 9), s CuO/C — B auamazone 687—1057 um (puc. 8). Takum oOpazom,
nByxcioitaas ctpykrypa AIN/C umMeer nydinue mokasareinn cpei paCCMOTPEHHBIX IS HCIIOIb30-
BaHUs €€ B KauecTBe (GUIbTpa A ATMHHOBOJIHOBON 00JaCTH BUIMMOTO M KOPOTKOBOJIHOBOM 00J1a-
ctu MK-nnamna3oHa criekTpa u31y4eHun.
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Taoauna 7

3HaueHus MapaMeTpoB creKTpoB nporyckanust komounamwii AIN/C u CuO/C

Maxkcumym JyimHa BOJIHBI
MarepuaJj o IMosnoca nponyckaHusi, HM
nponyckanus, % MAaKCHMYMa, HM
C 88,04 1001 421
AIN 98,29 943 -
CuO 82,8 1014 -
AIN/C 86,1 885 355
CuO/C 74,79 1022 370

7. 3akaroueHue. B pesynprare npoBeneHHON paboThl ObLTH pa3paboTaHbl TEXHOJIOTHYECKUE MPO-
LIECCHI MOJIy4YEHUs] TOHKOIUIEHOYHBIX ONTHYECKUX (DMIIBTPOB JIJIsl UCHIOIb3YEMBIX YCTAHOBOK, HAau00-
Jiee BaXKHBIM 3TarioM KOTOPBIX SBISIETCS Mpoliecc OUUCTKH. [1o cocTaBiIeHHBIM TeXIpolieccaM Mmoiry-
4eHbl 00pasipl mwieHok 1102, ZrO2 u cepun mwieHok AIN, CuO u C, nonydeHHbIX MU pa3InIHOM
PacCTOSIHUN «MUIICHB-TIOAJIOKKA.

[TpoBeneHbl UccnenoBaHUs CIEKTPAIBHBIX XapaKTEPUCTHK IMOJy4eHHbIX 00pa3noB. Ilnenkn
AIN, CuO u C, nony4eHHbIE IPU PACCTOSHHUAX «MHUILICHD TTOTI0KKa» paBHBIX 14; 15,5; 17 u 18,5 cm,
JEMOHCTPUPYIOT CHUKEHUE MIPOIYCKAHUS C YMEHBIIIEHUEM PAacCTOSHUS (CM. puc. 2—4), KoTopoe 00b-
SICHSICTCSI YBEJIMUEHUEM TOJILIUHBI IJIEHOK. Tak, TOJIIMHBI MJICHOK HUTPUJA ATIOMUHUS COCTABUIH
620, 450, 370 u 260 uM cootBeTcTBeHHO (Tadi. 3). Takke HAOIIOJAIOTCS CMENICHUS MAaKCUMyMa
npormyckanus st AIN B KOpoTKOBOIHOBYO 0051acTh (M. puc. 2), a a1t C B JUTMHHOBOJIHOBYIO (CM.
puc. 4). Toukue mnenku ZrO2 u TiO2 MOTYT HCIIOIB30BaThCS B KAYECTBE KOPOTKOBOJIHOBBIX OTpE3a-
IOUIMX GUIBTPOB Oarogaps AOCTATOUHO BBICOKOM KpYTH3HE T'PaHMLIbI TPOIYCKAHUS.

Taxoke ObUTa M3TI0XKEHA pa3padOTaHHAS METOJIMKA JIJIsl OLEHKH TePCTIEKTUBHOCTH MHOTOCIIOH-
HBIX ONTHYECKUX (QUIBTPOB, IPUMEHEHHE KOTOPOH OCHOBAHO HA HEKOTOPBIX JOMYIICHUSX.

Jnst ieHok rpaduTta u ero KOMOMHAIMIA ¢ JMOKCHIOM IIUPKOHUS, HUTPUIOM aTFOMUHUS U OK-
CHJIOM MEJU pacCYMTaHbl MOJIOCHI MPOIYCKaHMs, IUPUHBI KOTOPBIX cocTaBuian 395, 355 u 370 um
COOTBETCTBEHHO (cM. Tabn. 6 u 7). Ilomockl 0XBaThIBalOT AMANA30H, COOTBETCTBYIOMINNA KPAaCHOMY
[[BETY BHIMMOI 00JacTH, U KOPOTKOBOJIHOBYIO 4yacTh OmmkHer MK-o0nactu cnektpa (puc. 7-9).
Takum 00pazom, ABYXCIOWHBIE CTPYKTYpBI Ha 3TUX IUICHKAaX MOXHO MPHUMEHSATh B KauecTBE IO-
JIOCHO-TIPOITYCKAIOIIHUX CBETO(PUIIBTPOB.

Cnucok Jurepatypbl
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PA3PABOTKA U UCCJIEJOBAHUE JATYUKA BJIA’KHOCTH BO3YXA
I KIMMATHYECKUX CUCTEM

JI.C. UBanoBa, B.E. ®uinmonoB
DI'FOY BO «llosonsxicckuii 20Cy0apcmeeHtblll MeXHOI02UYeCKUll YHUBEPCUMem »

Poccuiickas ®edepayus, 424000, Mapuii On, ﬁomkap-Oﬂa, na. Jlenuna, 3
e-mail: FilimonovVE@volgatech.net

Pa3paboTana KOHCTPYKIMS TOHKOIUIEHOYHOT'O COPOIMOHHOTO JIaTYMKA BIAXKHOCTH BO3/AyXa CO CIOMCTON CTPYKTYpOH
Al;03/Cr/C48-3, COBMEIIEHHOT0 Ha OHOM ITOJIIOKKE C TEPMOPE3UCTOPOM, IIPEAHAZHAYEHHOTO ISl IPUMEHEHHS B ABTO-
MaTU3UPOBAHHOI KIMMAaTHYECKON CHCTEME yXoJa 3a pacTeHUsMHu. Pa3paboTaH TEXHOJOrHYECKUIT IPOLIECC U3TOTOBIIE-
HUSI 9KCTIEPUMEHTAIBbHOTO 00pasia. Vccie1oBaHbl OCHOBHBIE ITapaMeTphl 00pa3na JaT4uKa ¢ TOJIIWHOM IUIEHKH OKCHIA
amomuHus 500 HM. [IpoBeneHO cpaBHEHHE 3aBUCHMOCTEH €MKOCTH CTPYKTYPbI OT BIQKHOCTH BO3ZyXa Ul 00pa3LoB
nar4rka ¢ TouuHoi rieHkn Al,O3 250 uM, 500 HM 1 1 MKM. Pe3ynbraThl cpaBHEHHsI COIIOCTABIIEHbI C M300paXKEHUSIMHU
CTPYKTYPBI TOBEPXHOCTH MIIEHOK AloO3 JaHHBIX TOMIINH.

KiroueBble c10Ba: JaTIMK BIAXKHOCTH BO3JyXa, OKCH]] JIFOMUHUS, TOHKHE TNICHKH, MarHETPOHHOE PacIIblIIEHUE, OTHO-
CHUTEJbHAS BIAXKHOCTH BO3IYyXA.

It is proposed a design of a thin-film sorption type air humidity sensor with Al,O3/Cr/C48-3-based structure, integrated
on the same substrate with a thermistor, designed for use in an automated climatic system for plant care. The technological
process of fabrication of an experimental sample of the sensor is developed. The results of testing of basic parameters of
the sensor sample with a 500 nm thick film of aluminium oxide are presented. The dependence of the structure capacity
on air humidity for the sensor samples with Al,Os film thickness of 250 nm, 500 nm and 1 pum is compared. The compar-
ison results are matched with images of the surface structure of Al,Os films of these thicknesses.

Key words: air humidity sensor, aluminium oxide, thin films, magnetron sputtering, relative humidity.

1. Beeaenue. /[aTuuky BIa)KHOCTH BO3/1yXa, UM TUTPOMETPHI, B COBPEMEHHOM MHUPE HAXOMAAT LU~
poOKoOe MpUMEHEHHE: B Jab0paTopusx; B IPOMBIIUICHHOCTH; ObITOBOI TEXHUKE; B CUCTEMaX cOopa
METEOPOJIOTUYECKHUX JaHHBIX; B CEJIBCKOM XO3SIMCTBE U B IPYrHX 00JacTAX HayKu U TeXHUKU. [Ipu
3TOM OCHOBHOE€ HCITOJIb30BaHUE JTaTYMKOB BJIAXKHOCTH BO3/yXa OCYIIECTBISETCS B CHCTEMax aBTO-
MaTU3UPOBAHHOIO KOHTPOJIA U YIIPABJICHUS NOJIEPKAHUEM ONPENEICHHON BJIaXXHOCTU B BO3AYLI-
HOM cpezie, B TOM YHCIie B CUCTEMaX aBTOMAaTHU3UPOBAHHOTO YX0/a 32 PACTEHUSMHU, KOTOPBIE COBEP-
HICHCTBYIOTCS B IIaHE 00ecTIeYeHns1 KOMIUIEKCHOTOo yXxoaa. Hanpumep, B aBTOMaTH3MPOBAaHHOMN KITH-
MaTUYECKOW CHCTEME YXOja 3a PacTCHUSAMH B MoauuKaimu 1nsetodnoro ropiika [1]. Ceromms
00JbIII0€ 3HAYEHUE MPUOOPETaeT MUKPOMUHHATIOPH3AIMS JATYUKOB BIAYKHOCTH BO3/yXa, UX UHTE-
rpalus ¢ APYTUMU U3MEPUTENBHBIMU 3JIEMEHTAaMU C 1IEeJIbI0 YIYUIICHHUS UX paOO0Thl, CHH)KEHUS dHEP-
ronotpeOIeHus, y100HOro ¥ He3aMETHOTO Pa3MElLIeHNs B KIIMMaTHUeCKuX cucreMax. Ilostomy pas-
paboTKa U ucciae0BaHue MoJ0OHBIX MUKPOMUHHUATIOPHBIX TaTYMKOB CTAHOBUTCS aKTyaJlbHOM IPO-
O1eMOoH.

2. leanb padoThl 3aKITI04aeTCs B pa3pabOTKe KOHCTPYKIIMH U UCCIIEA0OBAaHUN OCHOBHBIX ITApaMETPOB
TOHKOIUIEHOYHOT'O COPOIIMOHHOTO IaTYMKA BIKHOCTH BO3yXa /Ul IPUMEHEHHUS B KIIMMAaTHYECKUX
CUCTEMaX.

3. MaTtepuaabl U MeToAbI. J[aTYNKK BIAKHOCTH COPOIIMOHHOTO THUIIA UMEIOT PSJl MPEUMYIIECTB:
MPOCTOTa KOHCTPYKLHU; BO3MOXHOCTh HCIOJB30BaHUSI OOJBIIMHCTBA HM3BECTHBIX BIIArOYYBCTBH-
TENBHBIX MAaTEPHAJIOB; BapbUPOBAHKE MTAPAMETPOB B MIMPOKOM jauanazoHe [2]. [TpuHimn neiicTBus
TaKMX JaTYNKOB OCHOBAH Ha SIBJICHUSAX copOruu (amcopOuun, abcopOmmu, XeMocopOLnn) MOJIEKY T
BOJIbI U3 aHAJIM3UPYEMOH Cpeibl, B JAHHOM ClIydae — Bo3ayxa. B Hanbonee pacnpocTpaHeHHOM KOH-
CTPYKLUHU TOHKOIJIEHOYHBIX COPOIIMOHHO-UMIIEJAHCHBIX JATYUKOB AIEKTPO/IbI UMEIOT IPe0eHYaTyI0
(dbopMy, OBepX KOTOPO HAHOCHUTCS TOHKHUN CIIOM BIAro4yBCTBUTEIHHOIO MaTepuania, H3MEHSIO-
IIETO CBOM 3JIEKTPOPHU3HUECKUE TapaMeTPhl (EMKOCTh, COMPOTHBIICHHE) ITPH U3MEHEHNUH BIIAYKHOCTH
BO3/yxa. B nanHoii pabote npeanaraercs nogjo0Hast KOHCTPYKIHS TOHKOIUIEHOYHOTO TATYMKA BIAXK-
HOCTH BO3/yXa, COBMEIIIEHHOTO C IATYNKOM TEMIIEPATyPhl, KOTOPBIA HEOOXOMM JIJIsl TEPMOKOMITEH-
caruu mpu u3MepeHusx. CxeMaTuaHoe n300pakeHue pa3padbaTeiBAeMOro J1aTYMKA BIAKHOCTH MPEJI-
ctaBieHo Ha puc.l. OH cOoCTOMT M3 JABYX 3JEMEHTOB: HEMOCPEICTBEHHO NaT4MKa BIIAXXHOCTU
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BO3yXa, a TAKXKXC JaTUUKa TCMIICPATypPhbl, pa3MCIICHHBIX PAAOM Ha OI[HOI\/'I IIOJJIOXKKE. OmnuceIBaeMbIH
AaTYUK ONPCAHA3HAYCH OJId U3MCPCHUA OTHOCHUTEIHLHOM BIaKHOCTH BO3ayXxa.

C
N\

Puc. 1. Cxematnaaoe n300paskeHIE JaTINKA
BJIAXXHOCTHU BOS[[yXa:
1 — moutokKa; 2 — rpedeHYAThIC AIEKTPOIHI,
3 — repmope3ucTop; 4 — copOIMOHHAS TUICHKA
Al;O3

DNeKTpobl AaTYMKA BIAXKHOCTH UMEIOT rpebeHya-
Ty10 CTpYKTYpY ¢ marom 100 mxm. /laTunk Temneparypbl
IpeCTaBIsieT coboil TepMOpe3UCTOp B BHIE MeEaHJpa.
[HupunHa pe3sucTuBHON 10poKKH cocTaBiseT 80 MxMm. Oc-
HOBHBIE pa3Mepbl BCeH CTPYKTYpbl IMpPEICTAaBICHBI Ha
puc. 2.

B kauecTBe MaTepuana MOAJIOXKKU HMCIOJIB30BAIN
crekino mapku C48-3. JlaHHBI MaTepHuaa UMEET BBICO-
Kyl0 XHMHUYECKYI0 CTOMKOCTb, Mallyl0 Ta3olpOHUIlae-
MOCTb 1 XOPOILIKE 3JIEKTPOU30IALIMOHHbIE CBOMCTBA. Ma-
TEpUAJIOM 3JIEKTPOJIOB JaTYMKa BIAXKHOCTH BO3/1yXa ObLI
BoIOpaH xpoM (Cr), TOCKOJBKY TOHKHE IUICHKH Xpoma

HIIMPOKO MPUMEHSIOTCS B MUKPOAJICKTPOHUKE Onaromaps Ta-
KHUM CBOMCTBAM KakK: BBICOKAs aJire3ust K MOAJIOKKE; IEKTPO-
MIPOBOJAHOCTH; MOBBIIICHHAs] MEXaHUUYECKasi IPOYHOCTh; KOP-
pPO3UOHHAsI CTOMKOCTD; IPOCTOTA HAHECEHUS Ha MOJIOXKKY (B
0COOEHHOCTH, Ha CTEKJIO).

B kauecTBe MaTepuasia BIAro4yBCTBHTEIBHOTO CIIOS
ObLT UCTIONTB30BaH okcu amomMunus (Al203), Tak Kak IUIEHKH
Al203 mpu ompeneieHHbIX TEXHOJIOTUYECKUX YCIOBHUSAX HMX
MOJTyYeHHUsI MOTYT 00JIaJiaTh MOPUCTOW CTPYKTYpoOu, Omaro-
Japsi 4eMy ¢ UX IMOMOIIBIO MOXKHO OCYIECTBISATH APPEKTHB-
HYI0 copOIHIo Biaru u3 Bo3ayxa. CyIHOCTb 3TOTo mpolecca
COCTOHUT B TOM, YTO MOJIEKYJIBI BOJIBI aJICOPOUPYIOTCS U3 BO3-
Jlyxa TIOPUCTON MOBEPXHOCThIO M BHOCST CYHIECTBEHHBIN

14

Puc. 3. OOumwmit Bung ycranosku HHB-6,6
N4 YXJI4, MoaepHU3UpPOBaHHOI 1TOJT MarHe-
TPOHHOE paclblIeHUE

BKJIaJ B BEIUYHUHY
W3MEHEHUS IHUAJIeK- Puc. 2. OcHoBHBIE pa3Mepbl CTPYKTYpPbI
o JaT4YUKa BJIAXHOCTU BO3AyXa, COBMCIICH-
TPUICCKOU  IIPOHHU-  yorg ¢ TepMOpE3HCTOPOM
[AaEMOCTH  TUICHKH
Al203 [3], 4TO MPUBOAWT K COOTBETCTBYIOLIEMY H3MCHE-
HUIO €MKOCTH (M cOnmpoTUBiIeHMs) naTuuka. OCHOBHBIMU
JIOCTOMHCTBAMH UCIIOJIb30BaHus IIeHOK Al2O3 B 1aTunkax
BJIQ)KHOCTH BO3/yXa SIBJISIOTCS JOCTYMHOCTH COCTAaBIISIO-
IUX TUICHKY MaTepuajioB WM HUX JICLIEBU3HA, & TAKXKE BO3-
MOKHOCTh YIPaBJIEHUSI MOPUCTOM CTPYKTYpOW IIJIEHKH B
npoiiecce ee nojiyueHus. Kpome Toro, AM3IEKTpUUYECKUE
cBOMcTBa M cTpyKTypa IuieHOK Al203 CUIIbHO 3aBHCST OT
MeTo/a ¥ MapaMeTpoB UX NosiydeHus. B uneanbHom ciydae
MTOPHUCTHIA OKCHJT ATFOMUHUS TPEICTaBIsET COO0H MacCuB
reKCaroHaJIbHBIX OKCUAHBIX SYEEK C BIHMCAHHOW B LICHTP
nopoi. Takue MmiIeHKr 0OBIYHO TOTYYArOT METOIOM aHOIH-
pOBaHUsA, KOTOPbIH HE MOXKET MPUMEHSTHCS B TOHKOILJIE-
HOYHOM TEXHOJIOTMH B CUJTy CBOMX TEXHOJOTHYECKHX OCO-
6enHocreil. B mannoii pabote caenaHa mONbITKA MOTYYUTh
nopuctbie wieHKd Al203 METOIOM pPEeaKTHBHOTO MarHe-
TPOHHOTO PACIbUICHHUSI, KOTOPHIN MOJHOCTHIO BIIUCHIBAECTCSA

B TOHKOINUICHOYHYIO TCXHOJIOTHIO W IO3BOJIACT U3rOTOBUTH B OJHOM TEXHOJOI'MYCCKOM HHUKIIC HE

TOJIBKO JaTYUK BJIA’)KHOCTHU BO3AyXad, HO

U JaTYUK TEMIIEPATYypPBI.
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TakuMm o0pazoM, pa3zpabaThIBa€MbIil JAaTUMK BIAKHOCTH BO3AyXa MMEET CIEAYIOIIYIO CIIOU-
ctyio ctpykrypy: Al203/Cr/C48-3.

[Tpu M3roTOBIECHUH SKCIIEPUMEHTAILHOTO 00pa3iia BHIIEYKAa3aHHOTO JaTYNKa TOHKHE MIICHKU
OKCHJa aJIOMHHHUS M XpoMa ObLTH TMOJydeHbl Ha BakyyMHOM ycranoBke HHB-6,6 M4 VXJI4,
MOJICpHU3UPOBAHHOM IO MarHeTPOHHOE pactbuicHue (puc. 3). [lepe HanbUICHUEM TIEHOK POBO-
JIJIach OYMCTKA MOJIOKKH TI0 CJIEAYIOIIEN cXeMe: MPOMbIBKA B pACTBOPE MOIOILETO CPEACTBA B YIlb-
Tpa3BykoBoi (Y3) BaHHe 15 MHUH; NMpOMBIBKa B AUCTHJUIMPOBAHHOW Bojae B Y3 BaHHe 15 MuH;
OYHCTKA B mapax aneTtoHa 15 munH. CHavana Ha MOAJIOKKY ObUIa HalblIeHa TOHKas rieHka Cr mpu
CIEYIOIIMX MapaMeTpax: JaBieHue pabouero raza B BakyyMHoil kamepe P = 0,5 Ila; pabouwuii ra3
apron (Ar 100 %); remmniepatypa nouoxkku T = 170 °C; nanpsikenne Ha maraetpone U = 440 B;
Tok MarHetpoHa | = 8 A. Tlpu 3Tom TommuHa mieHku cocrauia 200 am (x 10 %). TommuHa u3me-
psinack Ha MukpouHntepdepomerpe MUUN-4. 3aTem B cioe xpoma MetoaoM (Goromurorpaduu ObUTH
c(hOpMHUPOBAHBI: PUCYHOK JJIEKTPOJIOB JAaTUYMKa BIAKHOCTH BO3JyXa M PUCYHOK TEPMOPE3UCTOpa
(ucronp3oBasch: (hotopesuct mapku DI 383; Bpems skcionupoBanus 4 MuH 40 cek; TpaBJICHHE
Cr B xucnore HCI mpu 40 °C ¢ karaauzaropom Al). TTocie 3TOro Ha MOMIOKKY C IMOJTyYEHHBIMU
PUCYHKaMH 4epe3 MacKy METOJOM PEaKTHMBHOTO MarHeTPOHHOTO PACIBUICHHUS HANbUIIACh IJICHKA
Al203 nipu crieayronux mapamerpax: P = 0,5 Ila; pabounii raz Ar/O2 (50/50%); Tn = 150°C; U =
270 B; | = 8 A. Tonumua mnenku Al203 cocrasuna 500 um (£ 5 %). TonmuHa npu 3TOM Onpeaes-
Jachk ¢ momormsio 30HA0Boro Mukpockorma NTEGRA Prima. B urtore Ha momiokKe pa3sMepoM
60x48 MM ObLTH TIOSTyYEHBI 24 JaTYMKA BIAXKHOCTH BO31yXa, COBMEIICHHBIC C TEPMOPE3UCTOPAMHU.

OCHOBHOH XapaKTepUCTUKOHN pa3padaThIBAEMOI0 1aTYMKA BJIAXKHOCTH BO3/lyXa SIBJISIETCS 3aBU-
CUMOCTb M3MEHEHHsI €r0 €MKOCTH (M COMPOTUBIICHHS) OT U3MEHEHHUSI OTHOCUTEIHHOW BIIAXHOCTHU
BO31yXa B KJIMMaTU4YeCKOM cucteme. [liist nccnenoBaHus 3TOM 3aBUCMMOCTH MCIOIb30BaNIACh CIIEy-
IOIasi CXeMa: B COCYJ C M3MEHSIONICHCS] OTHOCUTENHHON BIQKHOCTBHIO BO3AYyXa, HAXOSIIMICS Ha
HarpeBaroIeil MOBEPXHOCTH, ObUIM OMEIICHBI KOHTPOJIBHBIN JaTYMK BIOKHOCTH Bo3ayxa (Xiaomi
Hygrothermograph) u uccieayemplit 1aTYUK, MIPUCOSAUHEHHBINA K H3MEPHUTENIO EMKOCTH (COMPOTHB-
nenus) E7-20.

Takoke ObLTO KCCIIE0BAHO BIMSHUE TONIIMHBI BIArouyyBCcTBUTENbHON teHKH Al2O3 Ha Xapak-
TEP 3aBUCUMOCTH €MKOCTH (COIPOTUBIICHUS) 1aTYMKa OT OTHOCUTENIBHOM BIaKHOCTH Bo3ayxa. s
3TOro OBUIH JOTOJHUTENBHO HCCIEAOBAaHBI 00pa3lbl C TONIIMHOW BIAro4yBCTBUTEIHHOW TIICHKH
Al203 250 am u 1 MxM. CtpykTypa noBepxHoctd mieHok Al203 KOHTpoHMpoBaiach Ha 30HI0BOM
mukpockorie NTEGRA Prima.

35 T 80
70 +
3T 60 4+
50 +
3
25 1 40 +
2 =
J o 30 +
2+ 20 +
10 +
1,5 } } } } | 0 } } t } |
0 20 40 60 80 100 0 20 40 60 80 100
RH, % RH, %

Puc. 4. I'padvk 3aBUCUMOCTH €MKOCTH JTaTYHKa OT
OTHOCHTENBHOH BIIQKHOCTH BO3AyXa (TOJIIMHA
Al;03 500 am, T = 150°C). TTorpentHocTh n3Mepe-
auii AC = £0,034 nd

Puc. 5. I'paduik 3aBUCUMOCTH CONTPOTUBJICHHS JAT-
YHKa OT OTHOCUTEIHHOU BIKHOCTH BO37yXa (TOJI-
mmHa AlOs 500 BHM, T = 150°C). [orpemHocTs
AR =+130 xOwm (B quanasone 20-60%)
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4. Pe3yabTaThl HCCJIEA0BAHUS H UX 00cy:kaeHne. COrlacHO ONMCAaHHOH BBIIIE METOIMKE ObLIa 10-
JTy4eHa 3aBHCHMOCTb €MKOCTH Pa3pa0OTaHHOTO JaT4yMKa OT OTHOCHUTEIBHOW BIAXXHOCTH BO3IyXa
(mpu Tonmmue mieHku Al203 500 am). 'paduk 310l 3aBHCHMOCTH TpeicTaBeH Ha puc. 4. M3mepe-
Hus npoBoauauck Ha yactore 100 kI'm.

Hcxons u3 morydeHHBIX TaHHBIX, MOJKHO CKa3aTh, YTO PETUCTPALIUS HU3MEHEHHS OTHOCUTEIb-
HOW BIIQYKHOCTH BO3yXa MO M3MEHEHHUIO EMKOCTH JlaTunka HanOosee 3 (eKTUBHA B TUAMa30HE OT
60 10 90 %. I1pu 5TOM YyBCTBUTEIBEHOCTH IaTYMKA B ATOM JIMAIIa30HE, HAXO/AIIasICS KaK OTHOIICHHE
W3MEHEHHsSI EeMKOCTH B [Mala30He BIAXKHOCTH K BEJIMYMHE O3TOTO JHMANa3oHa, COCTaBISIET
0,024 nd/%, a TOYHOCTH ITOKA3aHUH JaTYMKa cocTrasigeT = 1,5 %.

Taxoke ObUTa TTOJTyYeHa 3aBHCUMOCTh COMTPOTHBIICHUS TaTYNKA OT OTHOCHTEIBHOM BIIAYKHOCTH
Bo3ayxa (puc. 5). B naHHOM cllydae MOXKHO CKa3aTh, YTO PErUCTPAIMs H3MCHEHHUS! OTHOCUTEIBHON
BJIQKHOCTH BO3/yXa MO U3MEHEHUIO CONMPOTHBIICHHS AaT4hKa Hanboee 3((eKTuBHA B AHANIA30HE
ot 20 1o 60 %. YyscTBUTENBbHOCTD ITpU 3TOM cocTaisteT 1820 kOm/%. UccnenoBanus tepmopesu-
cropa nokasan, uto ero TKCrpax = 2,2-107 1/K.

J11s1 TaTYUKOB C Pa3HOM TOJIIMHON TICHKU L2 250 1w
Al203 ObLIH CHATEHI 3aBUCUMOCTH EMKOCTH OT OT- 1+
HOCHUTEIHHOM BIAKHOCTH. ['paduk dTUX 3aBUCH-
MOCTEH, TJIc €eMKOCTh BBIPaXKEHA B OTHOCHTEIIb- y 08 1 1000 HM
HpiX eauHHIaX (Cu/Cmax), TIPENCTaBIEH HA (5 06 +
puc. 6. I3 rpadguka BHIHO, YTO TPU TOJIIUHE \5 500 tm
wienkn Al203 500 HM HaOmromaeTcs Hambomb- © 04 T
11asi 4yBCTBUTEIIBHOCTh JaTyuka. Takoil xapak- 02 |
Tep BIMSHHS OOYCIIOBJICH 3aBHCHMOCTBIO BEJIH-
YMHBl BKJI4Ja aJcOoOLMH BOJBI B JU3JICKTpUYeC- 0 t t t t /
0 20 40 60 80 100

CKyro mpoHumaemMocts mieHku Al203 ot ToI-
LIUHBI OTON IUIEHKU U CTPYKTYPBI €€ IIOBEPXHO-
CTH.

RH, %

Puc. 6. I'paduk 3aBucumoctr Cuzm/Cmax oT 0T-
HOCHUTEIBHOM BIIAXKHOCTHU BO3AyXa IJisl JaTYMKOB
Ha puc. 7 MpCaACTaBJICHBI I/1306pa>KeHI/I$I C pa3HOW TONIIUHOMN TUICHKH Al,O3

CKaHMpYyIomeld 30H10BoN Mukpockonuu (C3M-

n300pakeHust) moBepxHOCTH IeHOK Al203, MOTydYeHHBIX METOOM PEaKTUBHOI'O MarHETPOHHOTO
pacubUIeHUs, pa3InyHON TONIUHBL [0 3TUM n300pakeHUsIM BUTHO, YTO HAHOOIbIIAs YyBCTBUTEIb-
HOCTh fatuymka ¢ ToamuHoi Al203 500 HM oOycnaBnuBaeTcs 0ojiee pa3BUTON CTPYKTYpPOl MOBEPX-
HOCTH TaKOH TUICHKH. 371eCh HAOII0Aal0TCs 0oJiee BRIpAXKCHHBIC TUKH U YTIIYOJICHHSI, CIIOCOOCTBYIO-

1 mxm 250 Hm

Puc. 7. Tpexmepasie C3M-u300paxkeHus penbeda moBepxHocTH ieHoK AlO3 pa3HOi TOMIIHHEL

IIKe aJCOPOLIUH BIIATH U3 OKPYKAIOIIET0 BO3yXa, B TO BpEMs KaK IPH JPYTUX TOJIIIUHAX CTPYKTYpa
noBepxHocTH 1IeHOK Al203 mnbo coBceM Iiiajkas U MOBTOPSET CTPYKTYPY CTEKIISIHHO# MOJIOKKH,
1100 HEOCTaTOYHO pa3BHTast s 3P PEeKTUBHOM afacopOIIK BIary.
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5. BeiBoabl. [{i1s pa3paboTaHHOTO SKCIEPHUMEHTAIBHOTO 00pa3iia JaTyhKa BIAKHOCTH BO3IyXa CO
ciouctoit crpykrypoit Al203/Cr/C48-3 ObUTO YCTAaHOBJICHO, YTO PETUCTPAIIMIO H3MCHEHHUS BIAKHO-
cTH Bo3ayxa B auanazoHe ot 20 1o 60 % mydie ocyIiecTBIATh 0 H3MEHEHHUIO COTIPOTHBIICHUS, a OT
60 110 90 % - Mo M3MEHEHNIO EMKOCTH, IIPU TOM UYBCTBUTEIBHOCTH 110 COITPOTUBIEHHUIO COCTABIISET
1820 kOm/%, a o émkoctu — 0,024 nd/%. HanbompIryto 4yBCTBUTENILHOCTD IaTYMKA 00€CIIeYMBaECT
TOJIIMHA BiarouyBcTBUTENbHOM TIEHKH Al203 500 HM, 4TO 00ECTIeUnBaCTCSl ONTHMAIBHBIM Pelibe-
(oM mpoduiig ITOM MICHKH, B CPAaBHEHUU C IByMS ApyruMu oopasznamu (250 am, 1 MKm).
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BbIBOP EMKOCTHU BAJTAHCHPYIOIIUI'O HAKOIIUTEJIA
IPHU CT'JIA’JKUBAHUU IMKOB NIOTPBEJIEHUSA DJIEKTPOOHEPI'NU

A.W. OpJaos, K.A. Camoiiios

@I'FOY BO «Mapuiickuti 20cy0apcmeeHHblll YHUBEPCUMEM »
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B pabote mpuBoguTCs ONKMCaHKUE POrPAMMHO-AINAPATHOrO KOMIUIEKCA JJIsl CTIIAXKUBAHUS TIMKOB IMTOTPEOJICHHS dIIeK-
TPOIHEPTHHU B IEKTPOIHEPTETHICCKON CUCTEME 3a CUET MepeHOca MUKOB MOTPEOICHU Ha TIEPUOJIBI €T0 MHHUMYMA.
[IpuBoauTCs crmocod onpeneneHuss eMKOCTH 0aTaHCUPYIOIIEro HAKOIHUTENS, BXOASAIIET0 B COCTaB KOMILIEKCa, OCHO-
BaHHBII HAa MCIOJIB30BAHNH (PUIIBTPALIMU IOYACOBOTO MPO(UIISE MOLIHOCTH B COYETAHHU C KPATKOCPOYHBIM €ro Ipe-
CKa3aHUEeM Ha OCHOBE HEHPOHHOMU CeTH.

KiroueBbie cjioBa: npodhniik MOITHOCTH, TIMKOBast Harpy3ka, pmisTp KanmMana, pekyppeHTHas HeHPOHHAS CETh.

1. Beenenue. B sHeprocucreMe B 11€JIOM U B €€ COCTaBHBIX YACTSX BIUIOTH JI0 OTIAEIHHOTO
JIOMOXO03SIIICTBa MJIM KBApPTUPBl UMEET MECTO HEPAaBHOMEPHOCTH MOTPEOJICHUS 3IEKTPOIHEPTHUH.
Jlist miutrocTparuu 3toro ¢akta Ha puc. | mokasaH modacoBoit npodwiis MomHocT, MBT, B Tede-
HUe roja no faiHeiM CucreMHoro oneparopa Enunol sHepreruyeckoi cuctemsl [ 1, 2]. B nene Ha
AIIEKTPOIHEPTHIO NIJIsi MPEANPUATUN YUUTHIBACTCS CYIIECTBYIOT 2 COCTABJISIFOIINE: KOJIUYECTBO
AIIEKTPOIHEPTUH U MOIIHOCTh MUKOBOTO MOTpebaeH s . JIoruka Takoro AeIeHus] Ha COCTABISIONTNE
COCTOUT B TOM, YTO MPOU3BOIUTEIISIM SJIEKTPOIHEPTUN U CETEBBIM OPTaHU3AIMAM JIAXKE MTPU HU3KOM
NOTPEOICHUU MPUXOAUTCS MOIIEPKUBATH 000PYIOBAaHUE U DIIEKTPHUYECKHE CETH B «TOpSAYEM pe-
3epBe», 00ecTieunBas CIOCOOHOCTH IPOU3BOICTBA U MTEPEIady ONPEACIEHHON IMTMKOBOW MOIITHOCTH.
B nHacrosiiiee BpeMst B 3JIEKTPOIHEPTeTUKE O0CYKIAIOTCS U PEANTU3YIOTCS MPOEKTHI O ONTHMH3a-
[IUU 3arPYy3KH JICKTPOIHEPTETHUSCKAX CUCTEM, CHIKCHHUIO TTHKOBOTO TTOTPEOJICHUS C TISIIBI0 MU-
HUMHM3ALMU 3aTPaT Ha 3JIEKTPOIHEPTHUIO.

Esponeiickas wacth EAC, prmovas O3C Ypana

130 000 160 000
120 000 BN CepepHas AMepHKa
140 000

10000 L s Eepona
100 000 i i n A

90 000 i ‘”‘ i | a - g L 120 000 B [Oro-Bocrounas Asusa u OkeaHus
80000 QMR i i A e it i Jlatnuckan Amepuka

70 000 Ll i 100 000

== 3J1H2 i Gt £ 22
60 000 Bamzknuii Boerok 1 Adppuka
80 000

33000

31 000 60 000

29 000

27000 ik Y

25000 T r— —- 40 000

23000 e A

21000 Rl i v i it

10000 LU L 20:000

17 000

15 000 = — = =i -

B [louacoBas HarpysKa — 95% OT MAKCHMYMa ——— 93% OT MaKcHM, 2016 2017 2018 2019 2020 2021 2022 2023 2024 202
(a) (6)

Puc. 1. [TouacoBoii npodmrs MomHOCTH oTpeduTeneit EBponetickoit wactu EDC, Brrouas O2C Ypana, O3C Cu-
Oupw (a); IPOTrHO3 BKIFOUECHHUS MOLIHOCTH [OTPeOUTENel B POrpamMMBl yrpasieHus cnpocom, MBT, o nanubiv Nav-
igant Research (6).

OnHuM u3 >QPEeKTUBHBIX pPELIeHUH yKa3aHHOH MpoOJIeMbl SBISETCS BHEJPEHUE MPOrpaMm
IICHO3aBICHMOTO YIpaBJeHuUs cripocoM (demand response), peannzarys KOTOPOil B DHEProcucTe-
Max OTJIeJIbHBIX CTpaH Mupa uzaet ¢ 1974 r. YnpasieHue cripocoM o3HayaeT 100pOBOJIBHOE LIEHO-
3aBHCHMOE CHWKEHHE MOTPEOUTENEM YPOBHS MOTPEOIEHHSI AJIEKTPOIHEPTUN B Yachl MMKOBOM 3a-
rpy3ku. Ilpu aToM Tapud Ha 371€KTPOIHEPTUI0 TUHAMHYECKH U3MEHSETCS B PealbHOM BPEMEHU B
3aBHCHMOCTH OT TEKYILEro ypOBHS OTpedieHus B sHeprocucreMe. OrpaHruueHue crpoca ¢ TOUKH
3peHMs sHeprodasaHca SKBUBAJCHTHO HOBOW reHepaiuu. JIuaepoMm HMCIONb30BaHUS TEXHOJIOTUU
neHo3zaBucumoro norpednenus sisiercas CHIA (3HeprocHadxaromue opranuzanuun MISO, PJIM
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Interconnection, CAISO). B Epomnie Texnonorus demand response npumensiercsi B BennkoOpura-
Huu, ['epmanuu, lanuu, Upnanauu, ©unnsaaun, @pannuu. B Kutae, cornacHo 5-netHeMy riany,
TEXHOJIOTHS [IEHO3aBUCUMOT0 OTPEOICHUS CACTAeT BOZMOKHBIM CHUKCHHE ITMKOBBIX HATPY30K HA
15-30 % x 2020 r. B mporpaMMax ympaBieHUsS! CIIPOCOM B PA3IMYHBIX CTPaHAX MHUPA Y4aCTBYIOT
HE TOJILKO MPOMBIIIIICHHBIC TPEANPUATHS, HO U YaCTHBIE MTOTPEOUTENN: BIAJACIbIIBI JOMOB, KBap-
TUD, allapTaMEHTOB, MPEACTABUTEIN Majoro OusHeca. YpaBieHHE peKUMaMHU TaKUX MOTpeOuTe-
Jeil OCYIIECTBISIOT CHEIHATU3UPOBAHHBIE OPTraHU3aIllMU — arperaTopbl HArpy3KH (arperatopbl
yIOpaBieHUs! CIPOCOM). DTH OpraHU3alUHU ABJSIOTCS YYaCTHUKAMU ONTOBOTO PHIHKA 3JIEKTPOIHEP-
T'MU Ha POBHE C MPOM3BOAUTEISIMU. B cooTBeTcTBHM € TporHo3om arentcTBa Navigant Research: En-
ergy Research [2, 3], uucio notpeOuTeneii, y4acTBYIOIIHMX B TPOrpaMMax yIIpaBJIeHHUs CIIPOCOM Oy-
JeT pacTu B OmmkaiiiieM OyaymieM, cM. puc. 1 (6). B Poccun no cocrostauto Ha 2019 1. TexHOMOTHS
demand response paboTaeTr B MJIOTHOM pekume, ¢ 2021 T. maHupyeTcsl ee MMPOKOE BHEIPCHHE.

IIporpaMMHoO-annapaTHbIi KOMILIEKC VIS CIVIAKMBAaHUSI NHKOB mnorpedjenus. He-
CMOTpS Ha MPEUMYIIECTBA TEXHOJIOIMH [IEHO3aBUCUMOTI'0 MOTPEOICHUS JIJIsl SHEPrOCUCTEMBI B 11e-
JIOM, TIOTPEOUTENTN MOTYT HCIIBITHIBATH HEYIOOCTBA, CBSI3aHHBIC C HEOOXOIUMOCTHIO OTPAHUYCHUS
CBOETO0 MOTpebsieHNs B HEYJ00HOE JJIsi HUX BpeMsl, HallpUMep, B 4achl BeUEpHEro Makcumyma. B
CBSI3U C ATUM BCTAEeT BOMPOC O pa3paboTKe KOMILIEKCA, COYETAIOLIETO allapaTHyI0 U MPOrpaMM-
HYIO 4aCTH, KOTOPBIN MO3BOJIUT CTIaKUBATh MUKHU NOTPEOICHUS JIEKTPOIHEPTUU OTAEIBHOTO T0-
TpeOUTENs1, He OTPaHUYMBAsl YPOBEHb NMOTpeOaeHus. Vcnoiap30BaHne TaKOrOo KOMIUIEKCA B yCIIO-
BUAX 1IEHO3aBHCHUMOI'0 IOTPEOIECHUS TO3BOJIUT:
1) He orpaHMYUBATH AJIsl MOTPEOUTENSI CBOM YPOBEHB MOTPEOJICHHUS AIEKTPOIHEPTUH B YACHI TUKO-
BOI1 3arpy3KH SHEPTOCUCTEMBI;
2) 3HAYUTEIHHO SKOHOMHUTH 32 CUET MOTPEOICHHSI B 4aChl MUHUMAIHHOMU IIEHBI Ha JIEKTPOIHEPTHUIO;
3) paauKagIbHO TOBBICUTH HAJIEKHOCTH JIEKTPOCHAOXKEHHU S, 00€CTICUNB OTHOCUTEIHHYIO aBTOHOM-
HOCTb AJIEKTPOCHAOKEHUS Ha MEePHO]] BpeMEHHU 10 | CyTOK.

CxeMaTH4ecKd MECTO MPOTPaMMHOTO-aNIapaTHOTO KOMILJIEKCa B CTPYKTYpE AJIEKTPOCHAO0-
JKEHUSI KOHEUHOTO MOTPEeOUTENS MOKAa3aHO Ha PUC. 2.

Puc. 2. briok-cxema 3J1eKTpOCHA0KEHUS O~
AMeKTpHIEcKas Tpebureis (a) U MECTO B HEH IIpeIaraeMoro
ceth MPOTPaMMHO-aIIapaTHOTro0 KoMmIurekca (0).

ceth JIEKTPOIHEPIHH | Oyzer npeaHa3HaueH 11 ObITOBOTO U
- I - KOMMECPYCCKOI0 MPUMCHCHHUA U 10JI-
\Y ’KEH IPeJICTaBIIATh COOOH aBTOHOM-
m‘ mr_)/l m HYIO SHEPrOCUCTeMY Ha KOMOMHHPO-
noTpeduTehL MOTPEONTENE BaHHOM TOKEC (HOCTOHHHOM " 1epe-
(a) (0) MEHHOM) B paMKax JoMa, oduca,
KBapTUpBI, anapraMmeHToB. IIpenmo-
JaraeTcs yCTaHOBKa KOMIUIEKca Ha BBoJie moTpeduTess. Komruieke OyneT cocTosITh U3 anmnapaTHON
U IPOrpaMMHOM cocTapisttomux. CTpyKTypa anmnapaTHON 4acTH IOKa3aHa B BUJE OJIOK-CXEMbI Ha
puc. 3. AnnapaTHasl 4aCTh BKJIIOYAET:
1) Moaynb HaKOMUTENCH SJEKTPOIHEPTUHU: OATAHCUPYIONUK HakonmuTenb H, mpeaHazHaueHHBIN
JUI pabOTHI B PEKUME YaCThIX 3apsI0B U Pa3psiioB;
2) Mofynb NpeoOpa3oBaTeneil: B3aMMOCBsI3aHHAs! COBOKYITHOCTb BbIIpsiMUTEINsl B, KoHTpOepa 3a-
psna K, uaBepropa U, cuitoBeIx ¢GuiabTpoB, Oi1oka ynpasienus bBY, obecneunBaromast BO3MOXHOCTh
HOJKJIFOYEHUS] HICTOYHUKOB JIEKTPOIHEPTUU B 3aBUCMOCTH OT UX JIOCTYITHOCTH U HEOOXOIUMOCTH.
B nenom, anmapatHas 4acTh JIOJKHA 00€CIIeYMBATh BO3MOXKHOCTh 3apsia HAaKOMHUTENEH OT
JOCTYITHOT'O UCTOYHUKA JIEKTPOIHEPIHH.
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Puc. 3. biiok cxema anmapaTHOH YacTH IPOrpaMMHO-AMIIAPaTHOr0 KOMIUIEKCa JUIsl CIIIaXKMBAHUS TUKOB MTOTPEOIeHNS
anekTposHeprun: bY — 610k ynpasnenus; B — Beinpsimurens; K — konTposep 3apsina; U — uaseprop, H — 6anancupy-
IOIUH HAKOTIUTEIb.

[TporpammHas 4acTh B BHJIE TIPOTPaMM /IS OJI0Ka yIIpaBlieHHUs] KOMIUIEKCOM TpeIHa3HAYEeHA
JUTSL aHaJIKM3a pekuMa MOTPeOsIeHUs. M YIIPaBICHUSI TeHepallei 3a c4eT UCTIOIb30BaHUs SHEPTUH,
3allaCeHHOM B HAKOIUTEINAX 3JEKTPOIHEPTHH B PealbHOM BpeMeHH. Kpome 3Toro, mporpaMMHas
4acTh JI0JDKHA 00eCNeYnTh XpaHEeHHE U Bblady WHGOPMAIUU O peKUME MOTPeOIeHUs/TeHepAIIuT
Komruiekca. [IporpaMmHas 9acTh KOMIUIEKCA JIOJDKHA OBITH COTIIACOBaHA C BO3MOXKHOCTSIM arlma-
paTHOH YacTu. KOHCTpYKTHBHO KOMIUIEKC ¢ MOIyJieM HakonuTenei Ha 1 kBT-4 u moaynem npeod-
pasoBateneii Ha 10 kBA momkeH ObITh BeIIONHEH B (opme Ojoka pasmepom He Oolee
450x450x200 mm. K mepcrieKTUBHBIM BO3MOXHOCTSIM KOMIUIEKCa MOXXHO OTHECTH BO3MO>KHOCTh
peaninzanuy QyHKIHUI UCTOUYHNKA Oecriepe00HOro NUTaHus MpH MepephiBax B NEKTPOCHAOKEHUN
Onmarofaps HaATUYHMIO HAKOMHUTENS JIEKTpOdHeprun. Vcnonp3oBaHue JaTYUKOB TOKa, oOecredyrnBa-
IOIINX TTOCTOSTHHBIN KOHTPOJIb TIEpEaBaeMOi MOITHOCTH, TaCT BO3MOKHOCTh peain3annu QpyHK-
U anmapaToB PENCWHON 3aIIUTHI: 3aIIUTHI SJIEKTPUUECKON ceTH U 000pYyIOBAaHUS OT KOPOTKUX
3aMBbIKaHUH U TIEPETPY30K.

EmkocTs 6anancupyroniero Hakonurtesisi. OCHOBHBIM 3JIEMEHTOM KOMILIEKca sIBJsieTCs Oa-
JAHCUPYIOIINNA HAKOMUTEIb 3JIEKTPOIHEPTru. BEIOOp €MKOCTH HAKOMUTENS TPEACTABIACT COO0M
HETPUBHAIBHYIO 33/1a4y, T.K. MPOQHIb MOIIHOCTH MOTPEOUTEIISI MOKET U3MEHSITHCS KaK B TCUCHUE
CYTOK, TaK ¥ 3a 0oJiee [UINTEIbHBINA IPOMEKYTOK BPEMEHH — HEJIEITI0, MECSLI, TO/I.

MpI ipe/iaraeM METOAMKY OTpeAeNICHUs] MOIITHOCTH HAKOIUTENSI, OCHOBAaHHYIO Ha (PUIIbTpa-
MU PO U MOLTHOCTH TTOTpeOuTes. st MIUTIOCTpaliii pacCMOTPEH IMOYaCOBOM TPO(HIIb MOTII-
HOCTU TUITMYHOTO KOMMYHaJIbHO-OBITOBOTO MTOTPEOUTENS DIEKTPOIHEPTUH, CM. pHC. 4, 3a (peBpaib
2018 r. [TorpebneHune 3MeKTPOIHEPTUH cocTaBiseT 342 kBt 4.

C uenbto GuIbTpAIUU IPUMEHIICS THHEHHBINH GunbTp KanMana. Beraucnenue criaxeHHOro
3HAUYEHMsI BBITIOJHSUIOCH CleAyomuM oopazoM. O003HaYMM Ut — U3BECTHOE 3HAUYCHHE YIIPABIISIO-
e GyHKIMU B MOMEHT BpeMeHHU 1, BIUSIONIe Ha Tekyllee noTpedienue, ¢t — OmuOKy MOAETH
NOTpe6IeHns U 6 — AUCTIEPCHIO OMMOKH MOJENH, 4t — OMMOKY JaT4MKA M Gp> — AUCTIEPCHIO
OIIMOKY AaTyuKa. Y paBHEHHUE U3MEHEHUS BBIXOJHON KOOPIUHATHI

Xt+1 = Xt + Ut + &
3HaueHue, CHUMaeMoe ¢ JaT4ynKa
Zt+1 = Xt T 7t
CpenHee 3HaueHHE KBaJpaTa OMIHOKH
E(ew1?) = [0’ - (E(e) + o)1/ [E(ed) + o + /7],
rzie HavanbHoe 3HaueHue E(eo?) = E(50%) = 6,2 Kospdunument ycunenns Kanvana
Kw1 = [E(ed) + 2] | [E(e®) + 62 + 64°] = E(er+1?) / o2

3HaueHus, Noxy4yaeMble B pe3yabTaTe (PUIbTPaLUY, BEIYUCISIIOTCS KakK

Xpt+1 = K1 - Zee1 + (1 = Kir1) - (Xt — Ur).

Ha npakTuke mo4tu HEBO3MOXHO C I0CTATOYHON ONPEIEICHHOCTHIO TOCTPOUTH MOJIENb KOM-
MYHaJIbHO-OBITOBOTO MOTPEOUTEINS, MO3BOJISIONIYIO TpeAcKa3arh ero npoduis MomHoctd. OH
OTpeieNIIeTCs MHOXKECTBOM HempecKazyeMbIX pakTopoB. MOKHO B HEKOTOPOM CTENEHHU MpecKa-
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3aTh ero opmy, HUCIIOJIb3YS JIUIIb Ha CTATUCTHKY €€ U3MEHEHUS B MPOUUIOM. B cBs3M ¢ 3THM, OY-
JIEM CUUTAaTh, YTO YIPABJISIOIIET0 BO3AeHCTBUS HET Ut = 0, a ©3MeHeHue NpoQ I MOIHOCTU HOCUT
CIIy4aiHbIN XapakTep, T.€. Xt+1 = Xt + Ct.

3nauenne ommoOku E(et+12) 3aBUCHT TONBKO AMCHIEPCHil 6 U Gy? U C yBEITHMUEHHEM KOIMde-
CTBa IIAroB BO BpeMeHH t 3HaueHus korduimenta ycwieHus K acuMnToTHuecku npudamxaercs
K HEKOTOPOMY YCTAHOBHMBIIEMYCS 3HAYEHHIO. 3HAYEHUS TUCTIEPCUI G U Gy TAKIKE HE U3BECTHBI,
HO HCHOJB3Yys YKa3aHHYI0 OCOOCHHOCTB, Oy/eM 3amaBaTh 3HaueHue Koddduuumenra ycunenns K
HerocpeacTBeHHo. PesynbraT punbrparnuu punsrpom Kanmana ¢ koagdunuenramu K = 0,01, 0,02
u 0,04 mokazan Ha puc. 4 yTOJILEHHBIMU JUHUAMHU. OUIBTpAIMI C MEHBIIUM KO3(]duineHToM
IPUBOJUT K OOJBIIEH CTENEHU CIIIa)KEHHOCTH, HO OOJIBIINM 3aMa3/ibIBAHUAM pe3yJibTaTa QUibTpa-
1.

= kA AN A A
:0,400 / % ?%% T j

0,000

Puc. 4. [Tpoduib MOITHOCTH THUIIMYHOTO KOMMYHAJIBHO-OBITOBOTO TOTPEOUTEINS 3JIEKTPOIHEPIUH U €r0 CrIIa)KEHHbIE
3HAYEHHMS C UCTIONb30BaHNeM (unbTpa Kanmana.

=

B

Ncxonnplit mpoduis MOIIHOCTH B 33/IaHHBI MOMEHT BPEMEHH Xt CPABHUBAETCS C PE3yJbTa-
TOM QUIBTpAMHU Xgp.t. [Iph Xt > Xp.t HAKOTIUTENH TOJKEH MEePEAaBaTh MOIIHOCTH MOTPEOUTEINIO, CM.
puc. 5 (a). I[Ipu Xt > X¢.t MOTpeOUTENTH JOHKEH MUTATHCS TTOJHOCTHIO OT CETH, & HAKOIIUTEIb — 3apsi-
JKAETCsI OT CETH, cM. pHC. 5 (6). EMKOCTh HakomuTeNsl JOMKHA OBITH OOJbIIIEe HANOOJBIIEH Pa3HUIIBI
|X — Xg| ¢ yaerom 3amaca. B mpeacTaBieHHOM MpuMepe MHHUMAaJIbHAs EMKOCTh HAKOMUTENICH He
npesblmaer 2,8 kBT 4.

(@ WM | }

(©), AN ’!

U WU !

Puc. 5. Paznuna rcxoaHoro npoguiisi MOLIIHOCTH U OT(QUIBTPOBAHHON BEJIMYHMHBL: a) X > Xg; 0) X < Xg.

C nenbio pacyera CriIaXXeHHOTO 3HaYeHUS MPOQUIS MOIIHOCTH MOXHO MPUMEHATh ApyTue
METO/bI, HAIPUMEP, CBEPTKY HCXOJHOTO MPOUIISL MOIIHOCTH C OKOHHOW (pyHKIMeH. OHaKo mpe-
CTaBJICHHBIN METO/I TIPOIIIE B peau3aiiy U TpeOyeT 3HAaUMTEIIbHO MEHbIIIer0 00beMa mamsatu DBM.

> [ | <
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JUnisl TIOBBILLIEHHUSI TOYHOCTH paboThl (PUIIBTPAa MOYKHO IpeCKa3blBaTh MPOQPHIb MOIIHOCTH,
UCIOJIb3YSl UCKYCCTBEHHYIO HEHpOHHYIO ceTb. OCOOEHHOCTh MPUMEHEHUs HEHPOHHOW CETH co-
CTOUT B TOM, 4TO (pU3MUECcKas MPUPO/Ia TaHHBIX HE UMeeT 3HaueHus. HelipoHHast ceThb B pe3yibrare
00yueHHsI TOJ0UPaeT CBOM BECOBBIE KO (OUITMEHTHI TAKMM 00pa30M, YTOOBI MUHUMH3UPOBATH OT-
KJIOHEHHE BBIXOJHOTO M 3aJaHHOro 3HaueHui. [Ipumep ucnonp3oBaHMs MPOCTON PEKYpPpPEHTHOM
ceTH DiMaHa rmoka3aH Ha puc. 4. Jlns 00y4eHHs HCIOIb30BaJICs METO/I 0OPaTHOTO paclpocTpaHe-
Hus omrOKu Bo Bpemenu (backpropagation throw time, BPTT).

Puc. 7. [Ipumep mnpenckazanust ¢par-
MEHTa 0YacOBOTO MPOQHIST MOITHOCTH
OTPeOUTENS, TTOTYICHHBIH C UCTIONIB30-
BaHHMEM HEHPOHHOH CeTH DIMaHa: TeM-
HOH JTIMHUEH MOoKa3aHbl NpPeACKa3aHHbIe
3HAYCHUS, CBETIONW — HCXOIHBIC JaH-
HBIE.

Jns1 moy4yeHus npeACcTaBIeHHOTO
pe3yJsibTaTa NIpUMEHsIIach HeHpOH-
Hasg ceTb OnaMmaHa ¢ 9 y3namu
CKpBITOTO CJ10s1, 11 BXOAHBIMU y3-
namu u 3 BeIxoAHbIMU. [Ipu pa3Bo-
padyMBaHUU CETH HCIOIb30BaHO 7 cioeB Bo BpeMeHU. KoadduuneHntsl ckopoctu 00ydeHus Mexay
KOHTEKCTHBIM U CKPBITBIM CJIOEM, a TAK)KE MEXKITY BXOAHBIM U CKPBITHIM ciioeM — 0,01, Mexay CKpbI-
TBIM U BBIXOJHBIM ciioeM — (0,2, TTpousBeneno 70 uteparuii o0ydeHust cetu. CKOpoCTh IpeIcKasa-
HUSI COCTABIISIET JOJH CEKYHJIbI, a MEPCIEKTUBA MPeACKa3aHus TpOoQUIsi MOIIHOCTH MOXKHO 33]1a-
BaTh JI0 HECKOJIBKUX CyTOK. [Ipu ucnons3oBanuu 0osee JIUTEIbLHON MEPCHEKTUBBI TOUHOCTD MPe/I-
CKa3aHus MaJlaer.

OO6paboTKa TaHHBIX BBIIOJIHEHA C MCIOIb30BAaHUEM ITPOrpaMMbl, HAMMCAHHOIN aBTOpaMu Ha
si3bike JavaScript. Takum oOpa3oM, MpeIIoKEeHHAsS METOIMKA MOYKET HCITOJIB30BAThCS TP OTpEie-
JICHUHM €MKOCTH OalaHCUPYIOIIET0 HaKOMUTESL.

3akarodenue. [lepeHocss MakcCUMyMBbI HArpy3H Ha IEPUO MUHUMYyMa SHEPronoTpeOIeHHs B
HHEProcucTeMe, 00ECIIEYMBACTCS CTIIAYKUBAaHUE MTUKOB MOTpeOIeHus ekTposneprun. [Ipu nepe-
X0JIe K IICHO3aBHCHUMOMY MOTPEOJICHUIO AIEKTPOIHEPTHH pa3pabaThiBaeMblil IporpaMMHO-ara-
paTHBIN KOMIUIEKC MO3BOJUT HE TOJIBKO COKPATUTh NMHUKOBOE MOTPEOJIEHUE B IIEJIOM B SHEPrOCU-
CTEME, HO U CHU3UTh CTOMMOCTH 3JIEKTPOIHEPTUH IS OTAEIBHBIX TOTPEOUTENEH, UCTIONb3YIOIMINX
JaHHYIO pa3paboTky. [IpencraBieHHass METOUKA ONPEAEICHNS EMKOCTH OalaHCUPYIOIIEro HaKo-
MIUTEN MOXKET IPUMEHSATHCS JUISl ONTHMH3AINH 3aTpaT Ha CO3JJaHUE KOMILIIEKCA.

Cnmcok iurepartypsbl

[1] Cucremuslif onepatop EnnHoil sHepreTudeckoi cucTeMbl. TeXHOJIOTUS IIEHO3aBUCUMOTO TI0-
tpebnenust URL: https://so-ups.ru/

[2] [IporHo3 pa3BuTHs >HEepreTuku mupa u Poccun 2019 / mog pen. A.A. Maxkaposa, T.A. Murpo-
Boi, B.A. Kynaruna; UHOU PAH-MockoBckas mkona ympasienuss CKOJIKOBO — Mockaa,
2019. - 210c. URL: https://energy.skolkovo.ru/ downloads/documents/SEneC/Research/
SKOLKOVO_EneC_Forecast_ 2019 Rus.pdf

[3] Navigant Research URL.: https://www.navigantresearch.com/

[4] Hudposas o6padboTka curnanos: Bropoe m3ganwme. Ilep. ¢ anria. — M.: OO0 «bunom-IIpeccy,
2006 r. — 656 c.: u.

[5] B.®. Xynskos, B.A. Xaby30B. MojienupoBaHie HCTOYHUKOB BTOPHYHOTO JICKTPOIUTAHUS B
cpene MATLAB 7.x: yue6Hoe nocobue. CII6.: 'YAII, 2008, 332 c.

151



29 urons

HAYKA U UTHHOBAIIUUA 2019
7 nros

_ CUCTEMA MOHHUTOPHUHI'A COCTOsIHUS BO3AYIIHBIX
JIMHUU SJIEKTPOIIEPEJAYH, YUHUTBIBAIOIIIAA YTI'OJI KPYUEHUSA ITPOBOJA

M.®. Canbikos, H.A. SApocaasckuii, I.A. UBanoB, M.IL. I'opsiues, T.I'. I'anueBa,
B.A. Twopun, A.P. CaiigyrannoBa

Kazanckuii 2ocyoapcmeennwiii snepeemuyeckuii ynusepcumem, Kazans, Poccus
goryachev9l@mail.ru\

Mexanndeckue aehopMalyy pH PacTsHXKEHUH TIPOBOJIA BBI3BIBAET €r0 BPallleHUE BOKPYT CBOEH OCH, 4TO TIO3BOJISIET 10-
JTy4UTH OTIOJTHUTEIbHYIO HH(OPMALIMIO O TIOBEICHUH IPOBOJa HAa BO3MYITHON JIMHUH JIEKTPONIEPENAUH U PACCMATPH-
BaTh €€ yXe He KakK IpyIIly Y4acTKOB U3 OJHOTO IPOJETa, a KaK LEJblil B3aUMOCBS3aHHbIN YUacTOK C Iepepacnpezee-
HHEM MEXaHMYECKHUX Harpy30K MeXy NpOJIETaMH.

Jnst onpeneneHus cuitbl TSHKEHHS ITPOBOZA MO €ro KPyUeHHIO pa3paboTaHa METOMKA OTNPEISIICHNS MEXaHNIECKUX Ta-
paMeTpoB BO3AYIIHON JINHUH JIEKTPONEPEAaYH HA OCHOBE HHKIMHOMETPUIECKOTO METO]A U TEOPHU CHIIOBOTO pacyéra
CTaJIbHbIX KaHATOB. J[aHHAas METOAMKA YUUTHIBAET KPYUEHUE, YTOJI HAKIIOHA U TEMIIEpaTypy MPOBOJA.

Mertouka peann3oBaHa B CHCTEME MOHHTOPHHIA COCTOSIHUS BO3IYIIHBIX JHHUH JIEKTPOIICpEaun, YIUTHIBAET YToJl
KPY4EHHsI IPOBOJA, TO3BOJISET IPEAYNPEANTD aBapUiHbIE CUTyalllH Ha BO3AYIIIHOM IMHUH 3JIEKTpoIepenaydn Onaronaps
OIIPEJICTICHUIO CHJIBI TSHKEHHSI IPOBO/IA, KOHTPOJIIO e()EeKTOB IPOBOJIOK IIPOBOJIOB BO3/YIIHON JIMHUH dJIEKTpONepelaun
1 neeKToB B MoIBECHOH apMmarype. CricreMa MOHHTOPHHTA BKIIIOYAET B ce0sl YCTPOCTBAa KOHTPOJIA, IIYHKT cOopa JaH-
HBIX U 00pabOTKH JaHHBIX, IPOTPAMMHBIN KOMIUIEKC JUCHIETYEpa.

YcrpoiicTBa KOHTPOJISl YCTaHABIMBAIOTCS HEMOCPEACTBEHHO Ha IPOBOJ/TPO30TPOC BO3IAYIIHOW JIMHUM JJIEKTpOIepe-
Jlau¥, N3MEPSIOT YToJl BpallleH!sI, yroJl HaKJIOHA U TeMIeparypy nposoaa. IIyHKT cOopa gaHHBIX U 00paOOTKH JaHHBIX
OCYILECTBIISIET UX 00pabOTKy COTiacHO pa3paboTaHHON METOHKE B CIICIHMAIH3HPOBAHHOM IIPOTPaMMHOM 00ECTICUCHHH.
Cucrema MOHHUTOPUHI'a COCTOAHHNS BO3YIITHBIX JIMHUAM QJICKTpOIICpEJa4r Ha OCHOBE MHKIIMHOMETPUYECKOI0 METO1a 1103~
BOJISIET MPEAYNPEIUTh aBapUHHBIE CUTyallMl W CHU3UTh SKOHOMHYECKHE 3aTpaThl HA COIEPXKAHHE W BOCCTAHOBJICHHE
BO3YILIHBIX JIMHUH 3JIEKTpOIIepeian.

KaioueBble ci10Ba: BO3IyNIHAS JIMHUS YJIEKTPOINepeIaydd, MPOBOJ, TPO30TPOC, TsKeHNe, MHKJINHOMETPUYeCKHit
MeTO0[, CHCTeMa MOHHTOPHHI A

Beenenne. [lepenaua anexkTpuyueckoil 3HEPTUU OT AMEKTPOCTAHLNUN WU TIOJICTAHIUH K TOTPEOUTEIIO
OCYILECTBIISICTCS 10 JMHUAM 3JIeKTpornepenaun (MPeruMyIIeCTBEHHO, BO3AYIIHBIM), KOTOPBIE SIBIIS-
I0TCS YacThIO 3JIEKTpUUYECKOM cucteMbl. Bo3nymHoil nunuelt anekrponepenaun (BJI) HaswpiBaercs
YCTPOMCTBO AJIS MEpeadr 3JIEKTPUUECKONW PHEPTHM IO MTPOBOJAM, PACIIONOKEHHBIM Ha OTKPBITOM
BO3J1yX€ U 3aKPEIJIEHHBIM C [IOMOLIBIO U30JIATOPOB U IMHEHHON apMaTypsl K OIopam.

IIpoTsKEHHOCTH BO3AYLUHBIX JIMHUH JIeKTponepenadyu B Poccuiickoit denepannu COCTABISAET
cBoiie 2,8 MitH. kM [1]. DiaekTpoceTeBoe X03HCTBO CTPEMHUTEIBHO ycTapeBaeT. Y POBEeHb M3HOCA
obopynosanus gocturaet 70%. IIpu 3ToM, B CBA3U € POCTOM NOTPEOIEHUS SNIEKTPOIHEPTUU U BBO-
JIOM B CTPO# HOBBIX y4acTKkoB BJI moBeImaercss HEOOXOAMMOCTh KOHTPOJIsI cocTostaus BJI 1 mporHo-
3UpOBaHMs BO3MOYKHBIX aBapUUHBIX CUTYyalLlUH.

HeorbsemnempiMu 311€eMEHTaMU BO3AYIIHON JIMHUU JJIEKTPONEPEIadu SABIISIIOTCSA IPOBOJ, U30-
JSITOPBI C TMHEHHON apMaTypoH, a TaKKe HecyIne KOHCTPYKLUUH (OMOpbI U (PyHIaMEHThI). YKa3aH-
HBIE JIEMEHTHI UCIIBITHIBAIOT MEXAHUYECKUE HATPY3KU U MOTYT OBITh IOBPEXICHBI B CIIy4yae MpPEBbI-
LIEHMsI CBOETO IIpeiesa 10 MEXaHNYECKONW MPOYHOCTH. Bo3aylIHbIe IMHUY JIEKTpONepeadn coopy-
JKAIOTCs B pallOHaX C Pa3IMYHBIMU KIIMMATUYECKUMU YCIOBUAMH, KOTOPBIE OKA3bIBAIOT BIMSIHHUE HA
MEXaHMUYECKYI0 IPOYHOCTH 351eMeHTOB BJI 1 Ha XapakTep BHEIIHUX BO3ICHCTBUM.

KonctpykTusHbie 31emMenThl BJI HCHBITHIBaIOT Kak TOPU30HTAJIbHBIE (HAIIPUMEp, MEXaHUYe-
CKHUE HaIPSHKEHUS B HATSIHYTOM IPOBOJIE), TaK U BEPTUKAIbHbIE HATPY3KH (HapuMep, OT COOCTBEH-
HOT'0 Beca WM OT Beca IpoBoja). [IpoBoa sBisieTcs 31€MEHTOM BO3IYIIHOW JIMHUU, HA KOTOPOM
HaOJI01AI0TCSl U3MEHEHUSI MEXaHMYECKUX Harpy30kK. 9TO NPOMCXOAMT M3-3a U3MEHEHUS CUIIbI HaTs-
YKEHMSI [TPOBO/Ia B 3aBUCUMOCTH OT TEMIIEPATyphl, 00pa30BaHUs HA HEM TOJIOEAHO-U3MOPO3EBBIX OT-
noxenuit (I'MO), n konedanuii ot mopsIBoB BeTpa. OCHOBHbIE MEXaHUYECKHE HANIPSKEHUS B IIPOBOJIE
BJI cBsa3ansl ¢ ero pactskenueM. C yBeIM4eHUEM IIpeJiea MPOYHOCTH TPOBOA UITU TPOBOJIOK (FKHIT),
U3 KOTOPBIX OH U3TOTOBJICH, YBEJIMYMUBACTCS M HATSDKCHHE, KOTOPOE OH CIIOCOOCH BhIIEPKaTh [2].
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Mexanunyeckas neperpy3ka KOHCTPYKTUBHOI'O 3JIEMEHTA JIMHUU AJIEKTPOIepeaul MOXKET IPO-
M30iTH B CBA3M C nosiBiaeHueM ['MO, pa3BuTHeM yCTaaoCTH KOHCTPYKTUBHOTO AJIEMEHTA BO3AYIIHOU
JVHWH, OIINOKAMU TIPU COOPYKEHUH JTUHUH, & TAKXKE MPOBEICHUEM PEMOHTHO-BOCCTAHOBUTEIIBHBIX
pabot. Cpean nepeurcieHHbIX TPUYUH Hanbojiee Cephbe3HBIMHU MOCIEACTBUSIMH COMPOBOXKIACTCS
nosieenne 'MO. Takum oOpa3oM, HeoOXoAMMa JIOCTATOYHO TOYHAS JIOKAJIU3AIMsS aBapUHOTO
ydacTka wiu aedexTa, ¥ 3To IpU YCIOBHUH, UTO YacTo npoesa BAoiabs BJI 3atpyauén (riaybokue cHex-
HBIE CyTPOOBI; ECTECTBEHHBIE MIPETPaJIbl, 00JIOTUCTAs MECTHOCTb, pelibed U Ip.), a CKOPOCTh MPEIOT-
BpalleHus / yCTpaHEHHs aBapuHHOM CUTyalluy HAMPSIMYIO CBSI3aHA C IOHECEHHBIMU YOBITKAMH.
Mojaesib HHKJINHOMETPUYECKOT0 MeToAA. [IlepcrieKTUBHBIM METOIOM OIPEICTICHUS MEXaHUYECKUX
Harpy3oK Ha NIPOBOJ SABJISIETCS MHKJIMHOMETPUYECKUM METOJl, OCHOBAHHBIM HA W3MEPEHHMM YTia
HAaKJIOHA Pa3JIMYHBIX MPEIMETOB OTHOCUTEIBHO IPABUTAIIMOHHOIO TOJIA 3eMJId. TOYHOCTh JAHHOTO
METO/1a MOKET OBITH MOBBIIIEHA O1aroapsi yCTaHOBKE JaTYUKOB C BBICOKOM TOYHOCTBIO OMpeiene-
HUS yTJjia HaKJIOHA MPOBO/A, UCIIOJIH30BAHUIO METOANKY MEepecuéTa TaHHbIX C YCTPOUCTBA B TEKYIIHE
MEeXaHHYeCKHe Harpy3KH Ha MpoBoOJie. ITO BO3MOXKHO OJarofapsi TOMy, YTO #puU pacmANCeHUU Npo-
800a/epo3ompoca Hab.Idaemcs e2o epaujenue 0Kpy2 céoell 0Cu, 9TO TIO3BOJIAET NOIYUUMb OONOI-
HUMmMenbHy10 UHOpMayuro, a 3HAYUT U YIYYUUMb UHKTUHOMEMPUYECKUL Memoo.

IIpoBoaa u rpo3orpock! 1yt BJI ”MEIOT MHOTOITPOBOJIOYHYIO CTPYKTYPY U MPEICTABIISIIOT CO-
00if KaHaT, CKPYYEHHBIN U3 OT/IEIBHBIX MMPOBOJIOK U 00JIaIal0IINA OOJIBIION THOKOCTHIO.

[Tocnie ckpyTKu Kaxzaast POBOJIOKA, KPOME OJTHOM LIEHTPAJIIBHOM, pacnoJiaraeTcsi 0 BUHTOBOU
nuauu. Ha puc. 1 mokaszansl n300pakeHus IPOBOJIOB M TPO30TPOCOB, MpUMEHsIeMbIX Ha BJI.

/

Puc. 1. I306paskeHust IPOBOJIOB M TPO30TPOCOB: a — mpoBox A-70; 6 — mposoa AC — 120/19; rpozorpoc I'TK -50

a

B

Mexanuueckue aedopManuy nNpu pacTsHKEHUH MPOBOAA/TPO30TPOCa MO3BOJSIOT HAOMIOIAT
€ro BpalieHue BOKPYT cBoeil ocu [Al], moaydars JOMOTHUTENBHYIO HHGOPMAIIMIO U pACCMAaTPUBATh
BJI He kak rpymniy y4acTKOB M3 OJHOTO IPOJIETA, a KAK LIEJIbIi B3aUMOCBS3aHHBIM y4acTOK C Iepe-
pacrpeaeeHueM MEXaHHYECKUX Harpy30K MEXay IIPOJIeTaMu.

Hcxons n3 Toro, 4YTo MHOTOIIPOBOJIOYHBIE ITPOBOAA M TPO30TPOCHI IO CTPYKTYPE CXOXKH C Ka-
HaTaMH, JUIsl OLEHKH MX BpalleHUs BOKPYT CBOEH OCH MbI UCIIOJIB3yEM TEOPHUIO CHUIIOBOTO pacyéra
CTaJIbHBIX KAHATOB || MPUMEHUTEIBHO K CYIIECTBYIOLIEMY HHKIMHOMETPUUECKOMY METOAY, YUUTHI-
BaIOILIEMY TeMIIepaTypHbIe paclIMpeHus 1 ynpyrue aedopmanuu B nposojie. Takum o6pa3oMm, Obuia
MOJIy4€Ha 3aBUCUMOCTb CHJIBI TSDKEHUS IPOBOJA OT YTJIOB KPYUEHHMs M HAKJIOH U TEMIIepaTyphl po-
BOJA!
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. a*(l +Lj- ch(u)) - \/(a*)z(l + Lo - ch(u))? — 8(a*)?Ly(¢1 — ‘Po)%

)

2a*Lg - cos(a)
e o’ — yaenbHOe OTHOCHTENBHOE YuTHHEeH e posoja, HL;
| — una nponéra, M;

u=lIn tg(% + %)1

T'JIe 0. — YToJI HAKJIOHA MPOBO/IAa Y TOYKH IMOJIBECA TI0 OTHOIICHUIO K MPSIMOU, TPOXOIAIICH uepes
TOYKH TOJIBECA TAHHOTO MTPOJIETA;

B — ko3 duimenT xecTkocTH nposoja, H-m?;

C — ko3 dunment xecTrkoctr mpoBoaa, H-wm;

Loy — JUtMHa HEPACTAHYTOTO MPOBO/IA NIPH TEKYLIEH TEMIIEPATYPE, M;

@1 — yroil MOBOPOTA MPOBO/Ia BOKPYT CBOEH OCH MpPU TEKYIIMX MEXaHWYECKHX Harpys3kax Ha
MIPOBOJI TP TeMIIepaType OKpyskaroieit cpest Ao nossienus [' MO, rpan.;

(0 — HaYaJIbHBINA YTOJl TOBOPOTA MPOBO/IA BOKPYT cBoeii ocu o nosisieHus 'O, rpan.

YucieHHBI pacuéT mapaMeTpoB rpo30Tpoca B MPOJIETE MMOKA3bIBAET, YTO MOJAEIH MPABIIOIIO-
JIOOHO pearupyeT Ha U3MEHEHHE YIJla Kpy4eHUs, MOATBEPKAas MPaBUIbHOCTh 3aJI0KEHHBIX B HE
(U3NKO-MEXaHUYECKHUX MPUHIIATIOB.

OpHako, Ha MPaKTHKE HUCIOJIB30BATh JaHHYIO METOJMKY Ha OCHOBE YJIYYLICHHOTO WHKJIMHO-
METPUYECKOTO METOJa MPECTABISICTCS BO3MOXHBIM JIMIIb MPH yIJIaXx KPY4YeHHs MPOBOA/TPO30-
tpoca 10 180° uTO 00YCIOBIEHO KOHCTPYKTHBHBIMHU OTPaHHYEHUSMH KPY4YEHHS MPOBOIA/TPO30-
Tpoca TpU KpEIUIEHUH ero K omope. TakuM oOpa3om, muamerp ToNoiEaHol My(Thl s pacuéra
rpo3orpo3orpoca C-50 He 10KeH NpeBbIlaTh 12,5 MM U TOJIBKO JJisi MPOJIETOB C OJJHOM aHKEpHOM
OTIOPOH.

Pesynbrupytomas 3aBUCUMOCTD yTiIa Kpy4eHHUs TPO30TPOCa OT €ro CHIIbI TSDKEHHS B IHANa30He
MPAaKTUIECKOTO IPUMEHEHUS pa3pab0oTaHHOW METOAMKH MIPEICTaBIIeHa Ha PUC. 2.
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Cuna rsswenns tpoca, H

Puc. 2. 3aBucumocTs yri1a KpydeHUs rpo30Tpoca OT €ro CHUJIbI TSIXKCHU S
B IMAIa30HC MPAKTUYCCKOI'0 MIPUMECHCHUA pa3pa60TaHH0171 MCTOAUKH
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JlocTronHCTBaMM MOZENIN UHKIMHOMETPUYECKOTO METOAA ABIISIOTCSA:

- BO3MOKHOCTb OLIEHKHU YNIPYTUX B3aUMOJICHCTBUI B POBOJIE/TPO3OTPOCE;

- BOBMOYKHOCTh OLICHKH TEMIIEPaTypHOTO BO3JEHUCTBHS Ha MEXAHMUYECKHE HAarpy3KH MpOBO-
JIOB/TPO30TPOCOB;

- HAJIM4KME 3aBHUCHMOCTH MAapaMEeTPOB MEXAaHWYECKHX HAarpy30K OT YIVIa KpPY4Y€HHUs Mpo-
BOJ1a/TPO30TPOCa BOKPYT CBOEH OCH, YTO aKTyaJbHO BBUIY OOJIBILIETO AUana3oHa paboThl yCTpOcTBa
KOHTPOJIA 110 YTy KPy4YeHUsl, YeM 10 YTy HaKJIOHA;

- BO3MOKHOCTb OIpEAENICHUs] Ha4aJIbHOTO yrila KpY4YeHHUsl yCTpOMCTBAa KOHTPOJs Onaronaps

3Tamny KaaTuOpOBKH.
AnnapatHo-nporpaMMHoe odecrniedeHue. CricteMa MOHUTOPUHIA COCTOSIHMSI BO3YIIHBIX JTUHHUM
JNEKTpoNepeaul COCTOMT U3 CHEIMAlbHOTO Habopa ammapaTHO-METPOJIOTMYECKUX CPEICTB
(YCTpOHCTB KOHTPOJIS) U ClieNUaIu3upoBanHoro mporpammuoro obecriedenus (I10). YerpoiicTtsa
KOHTPOJISI 3aKperjieHbl Ha TPOBOJIE/TPO30Tpoce BOIHM3U TOUKH TojiBeca. JJaHHbIe ¢ yCTPOWCTB KOH-
TpOJIsl COOMparOTCA Ha MYHKTE cOOpa JaHHBIX, a 3aTEM MEepeAaroTcsl Ha 00JauHbIil cepBep, OTKy1a
OHM TIOCTYMAIOT Ha 3JIEKTPOHHYIO BBIUMCIHTENbHYIO MamuHy (OBM), rne oOpabarkiBaroTcsi co-
TJIACHO pa3paboTaHHBIM MeToAMKaM B crnernmaimsupoBanHoM [10. OOpaboraHHBIE NaHHBIE J0-
CTYIIHBI JIJIsl TUCTIETYEPU3ALIMU M HAOIIOICHUS TTOCPEICTBOM Web-uHTepdeiica.

[10 paboTaet HE TONBKO € JAHHBIMH yIJIa HAKJIOHA MPOBOJIA IIPU ONPEAEIEHUN MEXaHUYECKUX
Harpy3ok Ha BJI, HO u ¢ JaHHBIMU 110 yrily KpydueHus. MaTtemaruueckas Mmozaeinb 110 BeicuuThIBaET
CHITy TSDKEHHSI TIPOBOJa Ha OCHOBE BEIWYHH (PU3MKO-MEXaHUYECKHUX XapaKTEPHCTUK IPOBOJOB,
JUTMHBI HEPACTSAHYTOTO MPOBOJA, a TAKKE U3MEPEHHBIX YCTPOHCTBAMH KOHTPOJISI HApaMETPOB.
IIpakTHyeckoe npuMeHeHne pa3padoTaHHON CHCTeMbl MOHUTOPMHIA COCTOSIHUA BO3AYIIHBIX
JIMHMH dJ1eKTponepenaqyu. CucteMma MOHUTOPUHTA COCTOSTHUS BO3AYIIHBIX JIMHUM 3JIEKTpOonepe1aun
OTIpeiesIsieT MeXaHMIECKUE Harpy3KH Ha MPoBoax/rpo3orpocax BJI. Mexanndeckne Harpy3Ku, mpe-
MMYILECTBEHHO, OOYCIIOBJIEHBI TeMIEpaTypPHbIMU HW3MEHEHHUSIMH T'€OMETPUHU IPOBOIA/TPO30TpOCa,
nosiiienueM [ 'O Ha npoBoaax/rpo3orpocax BJI, Tak kak KOHIIBI IPOBOIa/Tpo30Tpoca B mposere BJI
YKECTKO 3aMKCapOBaHbI KPEIEKHOW apMmaTypoit. CieoBaTebHO, ONpe/IeICHIHEe MEXaHUIECKUX T1a-
pametpoB BJI mo3BossieT npoBoauTh KOHTpoIb kKak [ MO, tak u nedexron Ha BJL

st Bepudukanuu pa3paboTaHHOTO METO/1a OBLIIO MTPOBEACHO CPAaBHEHUE C KITACCUYECKUM HH-
KJIIMHOMETPUYECKUM METOJIOM I10 IIOJy4aeMOMY TSKEHHIO B TOUKE MojBeca. MICXOIHbIMM JTaHHBIMU
JUISL pacdeTa ClIy)aT peallbHble 3HAYEHUsS YIJIOB MPOBECAa U KPYUYEHHUs MPOBOAA, MOJYYEHHBIE C
YCTPOMCTB KOHTPOJISI CUCTEMbI MOHUTOpHHHTa BJL.

[IpoBenén pacuér cumnbl TskeHus BJI 6kB ¢ npoBogoM A-70 Ha OCHOBE peallbHBIX JaHHBIX IS
ciryuaeB 6e3 'O u ¢ TNO.

Pacuér BJI 6e3 'O npoBoawiics s npoiéTra mpoTsok€HHOCTRI0 40,9 MeTpa ¢ MpOXOIHBIMHU
onopamu. ['eomerpuueckue napamerpsl BJI onpenensimcy ucxons u3 GpoTrorpaMMeTpuu MOTyUYeH-
Hbix cHuMKOB BJI [Al4, A15]. Temnepatypa npoBojaa u3MeHsuiach ot -7,40 °C mo 13,05 °C. Yron
HaKJIOHA MPOBOJIA 3a 3TO BpeMs u3MmeHsuics ot 1,76 ° no 3,10 °, a yron kpydeHus: IpoBoOJa 3a 3TO
Bpemst uaMensica ot 1,75 © no 4,14 °. beut npoBea€H pacy€T Mo KIACCHUYECKONM METOAUKE, a TAKKe
0 pa3pabOTaHHOM, yUUTHIBAIOIIECH HE TOJBKO YTOJI HAKJIOHA MTPOBOJIA, HO U YToJl ero Kpy4yeHus. Pe-
3yJIbTUPYIONIAs CUJIa TSKEHUS 10 cTapoil MeToanke nudmensiercs ot 942 H no 1595 H, no HoBoii — oT
942 H no 1649 H.

Huarpamma, onuceiBaromas ciydait 6e3 'O npencrasiena Ha puc. 5. VI3 quarpaMMbl Ha puc.
5 caenyeT, 4yTO CUIIBI TSDKEHUS ITPOBOJIA, BBIYMCIEHHBIE HCXO U3 KJIACCUYECKA0I0 METO/1a U BHOBb
pa3paboTaHHOTO COBMAIAIOT. DTO IOKA3bIBAET PAOOTOCTIOCOOHOCTH pazpaboTanHoi Moenu. 13 nua-
rpaMMbI BUJIHO, YTO C YBEJTMUECHUEM TEMIIEPATYphl YBETUUUBACTCS YTOJI HAKJIOHA, a POBOJ PaCKpy-
yuBaeTcs. [Ipu aTom, ymeHbIaeTcs cuiia TsbkeHus npoBoja. [losenenue pa3paboTaHHOM MOIETH HE
MPOTHUBOPEUYHUT (HU3NYECKUM 3aKOHAM TEIUIOBOT'O PACIIMPEHHUS Tell.
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Pacuér BJI ¢ I'MO npoBoauincs ans nposiéra nNpoTsbKEHHOCTHIO 39,6 MeTpa ¢ OJHON aHKEpHOMI
onopoii. ['eomerpuueckue nmapamerpsl BJI onpenensinucek ucxons u3 GoTorpaMMeTPHH IMOTYYESHHBIX
caumkoB BJI [Al4, Al5]. duarpamma, onucsiBaromas ciuydaii ¢ MO npencraBneHa Ha puc. 6.
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Temnepatypa nposoaa usmeHsach ot -6,93 °C no 0,29 °C. Yron HakiioHa IpoBOJa 3a 3TO
BpeMsi U3MeHsuIcs oT 2,22 ° 1o 3,8 ©, a yroJl Kpy4eHus: IpoBOJia 3a 3TO BpeMs u3MeHsuics ot 15,64 °©
710 35,54 °. bpul npoBeAEH pacy€T MO KJIACCUUECKON METOAMKE, a TAK)KE 110 HOBOM. Pe3ynbpTupyromas
cHIIa TSDKEHHS 10 KJacCHYecKoM MeToauke m3MeHsercs oT 1162 H no 2252 H, no HoBoii — ot 1161
H no 2254 H.

CpaBHuBas JBa 3THX ciy4asi, HaOJIOJaeTcs yBeJIMUYEeHUE OTHOIICHUS Tuana3oHa U3MEHEHUS
yrjla BpallleHHsl 110 OTHOIICHHIO K IMara30Hy U3MEHEHHS yrila HaKJIOHa MPOBOJA MPHU YBEIUUCHUN
JICUCTBYIOIIEH Ha TPOBOJI CHIIbI TSXKCHUSI.

Omnpenenenue nedekToB NpoBoJIOK Mposoaa BJI. Pe3ynbraThl SKCIIEpUMEHTAIBHBIX MCCIEN0BA-
HUW BIUSHHS A€(PEKTOB pa3phbiBa KT MPOBOJIA HA €T0 BpallleHHe (KpydeHHE) CBEACHBI B TpadUKu U
npeactasieHbl Ha puc.7 (A-70) u puc.8 (AC-120/19).

1,61
A-70

1,4

KonuyecTeo NnopeaHHbIX Xun npu dT=13 rpag.

Puc. 7. 3aBucumocTs yria Kpy4eHus nposoja A-70 oT KonndecTBa 000pBaHHBIX K (0T 0 10 6) mpu U3MeHe-
HUH TeMIepaTypsl mpoBona Ha 13°C

'- AC-120/19

N
[=]
1

—

—
-]

—_

dfift) AC(0-24),rpag

[{e]

-~

-
2]
|

1,5 1

— — —
AT N
| |

[iN]

-
-

Konu4ecTBo NopeaHHbIX Kun npy dT=7 rpag.

Puc. 8. 3aBucumocts yria kpydenus nposona AC-120/19 or konmnuectBa 060pBaHHbIX 1 (0T 0 10 24) pn

HU3MEHEHHUHU TeMIepaTypsl npoBoa Ha 7°C
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[Ipu pa3Butun nedexra oOpbiBa xuwi1 npoBoga A-70 HabmogaeTcs, NPAaKTUIECKU, JIMHEHHOE
YBEJIMYCHNE N3MEHEHUS yIila BpalieHus (puc.7), 9T0 TOBOPHUT O BO3MOXKHOCTH JAHATHOCTHPOBAHUS
CTETICHU pa3BUTH e(eKTa 10 U3MEHEHUIO yTIia BpallleHHUs MTPOBOJIA IIPU U3MEHEHUHU TeMIIEPaTyphl
MPOBO/A B 3aIaHHOM JHana3oHe.

[Ipu pa3Butun aedexra odpoiBa xui npoBoga AC-120/19 nabmogaercs yBeanueHHE U3MEHe-
HUS yTJ1a KpydeHus (puc.8), 4To CBUIETEIBCTBYET O BO3SMOXKHOCTH ANAarHOCTHPOBAHHS CTEIICHHU pas3-
BUTHS JeeKTa 0 U3MEHEHHUIO YIJia KpydeHUs MPOBOJa MPU MU3MEHEHHH TeMIIepaTyphl IPOBOJa B
3a7aHHOM Jauana3oHe. CHIDKeHHE ke Trarna3oHa N3MEHEHHs yIila KPydeHHs CBS3aHO C Pa3phIBOM
BCEr0 BHEIIIHETO CJIOS ATFOMUHUEBBIX JKUJI IPOBOJA M TEM, YTO KaXKAbI CIIOM MpoBOAa UMEET Ipo-
THBOIIOJIO’KHOE HAIIPABJICHUE CBUBKH.

CrenoBatenbHO, IPH pa3BUTUH J1e(heKTa, CBSI3aHHOTO C OOPHIBOM JKMJI IIPOBOA HAOII0JaeTCs
yBEJIMYCHHUE JJana30oHa N3MEHEHUs yTJia KpYyUeHHUS TPOBOAA IPH OJMHAKOBOM H3MEHEHUH TeMIIepa-
TYpBI IPOBO/JIA.

3akiloueHune

O60CHOBaHO MPAKTUYECKOE MPUMEHEHUE CUCTEMbl MOHUTOPUHIA COCTOSIHUS BO3AYIIHbBIX JIH-
HUH 3JIEKTPOIIEPEAAUYM HA OCHOBE YJIYUYIIEHHOTO MHKIMHOMETPUYECKOIO MeTONa. B naHHOU cTaThe
J0Ka3zaHa paboTOCIOCOOHOCTh CUCTEMbl MOHUTOPUHTA COCTOSIHUS BO3YIIHBIX JIMHUHN 3JIEKTpoIepe-
Aa4dr Ha OCHOBC YJIIYUIICHHOTO MHKIIMHOMCTPHUYCCKOI0O MCTOAA IMPpU PCIICHUU 3a/la4 MOHUTOPUHTIA,
KaK:

- olpeieJICHIe MEXaHMYECKUX Harpy30K Ha MPOBOJa/Tpo30Tpockl BJI kak mpu HAIWYUH, TaK U
npu orcytctBun ' MO;

- BBISIBJICHUE U KOHTPOJIb Pa3BUTHUS 1€(EKTOB IMPOBOJIA, CBI3aHHBIX C Pa3pbIBOM €0 KU (TIpo-
BOJIOK).
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HUHTEJUIEKTYAJIBHASA CETb MOHUTOPHUHT' A COCTOSAHUSA BO31YHIHBIX
JIMHUHA DJIEKTPONEPEJAYU HA OCHOBE
MOAYJBbHBIX TMATHOCTUYECKUX YCTPOUCTB

M.®. Caabikos, [I.A. SIpocaaBcknid, [[.A. UBanoB, MLII. 'opsiues, T.I'. 'anuena,
B.A. Twopun, I'.P. Myprazuna

Kazanckuii 2ocyoapcmeennwiii snepeemuyeckuii ynusepcumem, Kazans, Poccus
goryachev9l@mail.ru

B HacTosmiee BpeMs HaOIrogaeTcs ocTpasi HeOOXOMMOCTh YCOBEPIICHCTBOBAHUS TEXHOIOTHI B 00JIaCTH dHEprocoepe-
JKEHUsI BBUJLYy YBEIMUCHUS MPOTSHKEHHOCTHU JIMHUN JIEKTPOIIEpeay, ycTapeBIero o00pyaoBanus, OOIbIINX 3aTpaT Ha
HOArOTOBKY U YCTPAaHEHUE aBapUUHBIX CUTYaLUM.

B pabote npeanaraercst MOCTPOSHUE MHTEIUIEKTYIBHON CETH MOHHUTOPHHTA COCTOSIHUS BO3AYIIHBIX JTMHUH HJIEKTPOIIe-
penaun, 6a3upyrouiencst Ha MOIYJIbHBIX YCTPOWCTBAX C Pa3IMYHBIM HA0OPOM ITUATHOCTUUECKUX MOIYJIEH, Ha COOCTBEH-
HBIX aJITOPpUTMAax OpraHu3alu KaHajia CBA3U U MIPOrpaMMHOM o6ecneqeﬂym HUHTEPIIPETALIMU TOJTYYACMbIX JaHHbIX.
JlanHas cucTeMa IO3BOJIMT MOJIYYHTh HOBBIE 3HaHUS Onaronapsi cOopy OOmbIIOro 00b&Ma CTaTHCTHYECKUX AAHHBIX O
mapaMeTpax pexnMa paboThI BO3AYIIHBIX JHHUH 3nekrpornepenadu (BJIDII) u e€ anemeHTOB. DTO MOCIOCOOCTBYET pas-
BUTHIO TEXHOJIOTHH pecypcocOeperaroieii sHepreTuku 1 3pQeKTUBHON TPaHCIIOPTUPOBKH 3JIEKTpOdHEprun. Kpome
TOTO0, JAHHBIN IMPOEKT UMEET U 3HAUUTEIBHBIN MPaKTHIECKUH A (PeKT, Tak Kak BEICOKas HHPpopMaTUBHOCTH BJIDIT mo3-
BOJIUT IIPEOTBPAILATh ABAPUIHBIE CUTYAlUH U MOBBICUT 3((EKTUBHOCTH TPAHCIIOPTA MEKTPO3IHEpTrun. Beé 3To mpuse-
JET K NOBBILIEHHUIO HAJISKHOCTH SHEPTrOCUCTEMBI, OecriepeO0HOCTH TUTaHUS TOTPEeOUTENel M 3HAYUTENLHOI IKOHOMHHU
CPEACTB.

KiroueBble c10Ba: BO3IYIIHBIC JIMHUN JIEKTPONIEPEAAYH, MOIYJIbHOE YCTPOUCTBO, OECIPOBOJHAS NIEpeada JaHHbBIX,
MOHHUTOPHHT, TOJI0JI€000pa30BaHKe, THarHOCTUKA, CEHCOpHAas ceTh, Smart Grid.

BBenenne. B nocnennee gecsatTuneTie BO MHOTUX CTpaHaX MHpa paclpOCTpaHEHHE MOTydniIa KOH-
LSS HHHOBAIIMOHHOTO Pa3BUTHS 3JICKTPOIHEPTeTHKH, HocsIIas HasBanue Smart Grid. Ceroans
MIPOEKTHI 10 PA3BUTHIO KYMHBIX CETEH» peann3yroTcs BO BCEX Pa3BUTHIX M OOJBIICH YacTH pa3BHUBa-
IOLINXCS CTpaH. AMEPHKAaHCKHM COBETOM 10 sHeprodddextuBHoit 3xoHoMuKe (ACEEE) 0b11 co-
CTaBJICH PEUTUHT HHEProd(PPEeKTUBHOCTH IKOHOMHUK TrocyaapcTB Mupa. OCHOBHBIMU KPUTEPUSMU
JUTSL COCTaBJICHUS PEUTHHTA SBIISIOTCS: TOCYJapPCTBEHHAS MOJIUTUKA B O0JIACTH MOBBIIICHUS YHEPre-
THYECKOU PPEeKTUBHOCTH; dHEProdHPEKTUBHOCTh B MPOMBIIICHHOCTH, CTPOUTEIIBCTBE, TpPaHC-
nopte. Pesynbrarel uccnenosanuss ACEEE: Benukobputanus — 67%; I'epmanust — 66%; Uramus —
63%; SAnonus — 62%; ®Opannus — 60%; Asctpanus — 56%; EBponeiickuit coro3 — 56%; Kuraii —
56%; CILIA — 47%; bpazumus — 41%; Kanana — 37%; Poccus — 36%.

AHanu3 NO3UTUBHBIX M HETATUBHBIX (DAaKTOPOB IO KaXI0M U3 PACCMOTPEHHBIX CTPaH MOKa3all
BBICOKHI YPOBEHb SHEPromnoTpeOIeHHs B )KIJIOM CEKTOPE 1O CPAaBHEHHIO PaCCMOTPEHHBIMH CTpa-
HaMU; U1 KOMMEPYECKHUX MOMEIIEHUH — KYMEPEHHO BBICOKUI» [1].

EsxerogHo mpu nmoAroToBKe K 3UMHEMY mnepuoay B Poccuu ceTeBbie KOMIIAHUM 3aTPAvyrBAIOT
KoJioccasibHbIe CyMMBI: «ChopmupoBano Oosee 19 Teicsy Opuram 1uist clydaeB aBapUitHO-BOCCTAHO-
BHTEIIBHBIX pa0OT 00IIeH YnuCaeHHOCThIO Oojiee 120 Thicsdu 4yemoBeK. MOOMIbHBIC MTOAPA3ACICHHS
HaxoJATCs B KPYTJIOCYTOYHON TOTOBHOCTH, OCHAIIIEHBI COOTBETCTBYIOIICH TEXHUKOU — 3T0 Oosee 40
ThIC. eAHUII. KOMIUIEKTHOCTh aBapHIfHOTO 3araca o0opyoBaHus U MatepuaioB coctapisieT 100%.
ObecrnieueHa roTOBHOCTh K MPUMEHEHHIO 0oJiee 5 ThIC. pe3epBHBIX HCTOYHUKOB HEPrOCHAOKEHUS
o0riet MOITHOCTBIO Topsiika 750 MB1» [2].

Bueapenne Smart Grid mo3Bosmiio ObI COKpaTHTh pacxo/ibl, 00eceunTh OecrepeboHOCTD pa-
OO0TBHI ceTell 1 YMEHBIIUTH KOJTUYECTBO aBapU.

B HacTosiiiee BpemMsi COCTOSIHUE IIEKTPOIHEpreTUKU Poccun xapakTepusyercs: cleayonumMu
(bakTopamu:

— YCTaHOBWJIACHh TEHJECHIMS K YBEIMUEHHUIO CIIPOCa Ha 3JIEKTPOIHEPTHUIO HAa (OHE YCHIINBAIO-
IIETOCs CTPEMIICHUSI K SHEProCcOEpEKEHUIO;

— BO3pOCJIa TUIOTHOCTh CYTOYHOTO W TOJOBOTO I'paHKOB HArpy3KH AJIEMEHTOB CHUCTEMBI,
BCIIEJICTBHE YETO NMEET MECTO HAMPSKEHHBIN peXuM paboThl 000pyI0BaHNUS;
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— B CTPYKTYpE PHEPrOOObEIMHEHUH y3JIbI CTAHOBATCS BCE Ooiee KECTKO DIIEKTPUIESCKH CBS-
3aHHBIMH, YTO MPUBOJUT K POCTY TOKOB KOPOTKUX 3aMbIKaHU;

— B cTpyKType DIC comepKUTCS 3HAUNTENIbHAS 10JIT 000PYA0BAHHMS M ANIIAPATYPHI ¢ OOIBITAM
CPOKOM JKCIUTyaTallHH;

— paboTa onepaTopoB CHCTEMBI cTana 0oJiee HanpsHKEHHOM BCIIEICTBHE COKPAILICHHSI BpEMEHH,
OTBOJMMOTO Ha PeILlICHUE HETIPEABHUICHHBIX CUTYaIUi;

— BO3pOCiia 3HAYMMOCTh KOMITBIOTEPHU3AIMH MTPOIECCOB yIPaBIeHUS B (yHKIIMOHHPOBAHUT
99C;

— MHOTOKPATHO BO3POCIIH MH()OPMAITMOHHBIE MMOTOKM TEXHOJIOTUYECKON M yNpaBICHYECKON
HaIpaBJICHHOCTH;

— HaOIIOIaeTCs TEHACHIMS K POCTY YMCIIa aBapUHHBIX CUTYallni Ha YHEProoOBEKTaxX C BEPO-
STHOCTBIO X TIEpEepaCTaHUsI B KPYITHbIE CUCTEMHBIE aBapUU.

OtmeueHHbIe (HaKTOPHI U IPYTHe U3MEHEHUS B COCTOSTHUH 3JIEKTPOHEpreTHku Poccuu kara-
JU3UPOBAJIN TAll Pa3BUTHS, B X0JI€ KOTOPOTO pedb UAET O CO3AAHUU YHEPTOCUCTEM C AKTUBHO-aar-
TUBHOHN CETHIO — TEXHUYECKUX CHCTEM, OTIUYAOLINXCS HACHIIIEHHOCTHIO OOJIBIINM YHCIOM JaTYH-
KOB CHCTEM cOopa, SJIEMEHTOB Tiepenadn U o0paboTKu MHGOPMAIIMH O COCTOSTHHUM 00OpYA0BaHUS,
HAJIMYMEM HUCTIOIIHUTENFHBIX OPTaHOB, CUCTEMbI YIPABJICHUS B pealbHOM Maciutabe BpeMeHH, CH-
CTEMBI OIICHKHU TEKYIIIEeH ¥ TPOTHO3UPOBAHUS OyAyIel CUTyalluu, ObICTPOACHCTBHEM YIIPABIISIOIICH
cHCTeMBbI U MH(OpMAIIMOHHOTO oOMeHa [3].

B Hacrosimiee Bpems 171 MOHUTOpUHTA cocTostHUsS BJI pa3spaboTanbl cTarimoHapHbBIE TPUOOPHI,
yCTaHaBJIMBaEeMble Ha JIMHUU 3JeKTporepenaun [4-9]. V naHHbIX mpubOpOB UMEIOTCS HEJOCTATKH,
HampuMmep, IPUMEHEHUE MEXaHUYECKUX METOJIOB, UTO OTPaHUYUBaET 00bEM MH(POpPMALIUU O COCTO-
suuu BJI, pyHKIMOHAIbHBIE BOZMOKHOCTH JTaHHBIX YCTPOMCTB HE MOJICKAT U3MEHEHUIO, 3aKPHIT
MH(OPMALIMOHHBIN KaHal, JOPOTOBU3HA.

TakuMm 00pa3zoM, B HacTosIIee BpeMst HabIoqaeTcst ocTpasi HE0OOXOJUMOCTh YCOBEPIIIEHCTBO-
BaHUS TEXHOJOTUH B 00J1aCTH dHEProcOepeKeHNs U BUAHBI IPEUMYLIECTBA TOCTPOCHUS UHTEIIIEK-
TyanbHOI BJI Ha 6a3e MOyTBbHBIX YCTPOWCTB, Y KOTOPBIX B J1I000€ BpeMsi MOAYJb cOopa nHpopma-
LMY MOKET OBITh 3aMEHEH Ha IPYTOii, B 3aBUCHMOCTH OT 33]1a4 MOHUTOPUHTA, 3 HEU3MEHHBIH MO1YJIb
CBSI31, MOXKET OBITh UCTIOJIB30BaH B KaueCcTBE MH(PACTPYKTYPHI IS Tiepeiadn HH(POPMAIIHH.

HNHuTesniekTyaJbHas ceTb MOHUTOPUHTA cocTosiHUA BJIDII Ha 6a3e MoayIbHBIX YyCTPOHCTB

Jnist penieHrs OnMMCaHHBIX MPOOJIEM MpeaiaraeTcs Co3AaTh HHTEIUIEKTYalIbHYIO CeTh MOHHUTO-
pUHTa COCTOSIHMSI BO3AYIIHBIX JUHUI AJeKTpornepenadn, 0azupyromencs Ha MOIYJIbHBIX YCTPOM-
CTBax C Pa3IUYHBIM HAOOPOM ITUATHOCTUYECKUX MOJYJIeH (MOIYINIb CHCTEMBI II00AIBHOTO TIO3UIIH-
OHHMPOBAHMS, MOJIYJIb U3MEPEHHS YACTUYHBIX Pa3psA0B, MOJIYJIb ONPEAEICHHUS CTPEIIbl TPOBHCA, MO-
IyJb BBICOKOYACTOTHOTO 30HupoBanus BJI, monyns onpenenenus K3 u o6psiBoB, MO1yJIb OIpee-
JICHUS TTapaMEeTPOB OKPYKAIOIIEH CPeIbl, MOIYJIb ONIPEACIICHHs TEMIIEpaTyphl poBoa) (puc.1).

VY CTpoHCTBO yCTaHABIMBAETCS HENMOCPEACTBEHHO Ha mnpoBox BJIDOII m mo3BosuT 3aMeHUTH
Opuraasl TUHEHHOTO TIEpCcoHana, co3aanabie st ocmoTpa BJIDIT [10,11]. Kpome Toro, ¢yHKIIHO-
HaJIbHBIE BO3MOXKHOCTHU JAaHHBIX MPHUOOPOB PACHIMPSIOTCS 32 CYET UX YHUBEPCAJIHLHONH OCHOBBI (MH-
(hopMallMOHHBIN MOYJIb), YTO ITO3BOJHUT UCIOJIB30BaTh €€ /ISl OpraHu3alui HH(HOPMAIIMOHHOTO Ka-
Haja CBs3M NEpeavn JaHHBIX U co3AaTh Ha BJI uHpacTpykTypy /Uisi BHEAPEHUS HHTEIUICKTYalb-
HBIX CETEM.

WndpopmaniMoHHbIN MOIyTb MPEACTABIAET cO00 MUKPOCOOPKY OECIIPOBOIHON CHCTEMBI aB-
ToMartu3anuu mnponeccamu. [lpuem m mepemada maHHbIX ocymiecTBisiercss no cranaapry IEEE
802.15.4 [12,13]. OcHoBHast 0COOEHHOCTh MH(POPMALMOHHBIX MOIYJIECH 3aKJII0YAETCS B TOM, YTO OHU
IIPU MaJIOM SHEPTONOTPEOICHUN MOIIEPKUBAET HE TOJIBKO IMPOCTHIE TOMOJIOTUU CETH, HO U CaMOOp-
TaHU3YIOIYIOCS U CAMOBOCCTAHABIIMBAIOIIYIOCS SYEHUCTYIO (mesh) TOMONOTHIo ¢ peTpaHcisiuue u
MapiipyTusamnueit coodmienuit [14-18]. Kpome Toro, cymiecTByeT BO3MOXXHOCTh BEIOOpA aIropuTMa

> T 1<



29 1oHs

7 Wionst A ODU3NKA-MATEPUAJTOBEJAEHUE-TEXHOJIOTUU-OBOPY/IOBAHHUE

MapIIpyTHU3alUU B 3aBUCUMOCTH OT TpeOOBaHUM MPUIOKEHUS U cocTosiHUA ceTh [19]. OcobenHo-
CTSIMHU SIBIISIFOTCS: CIIOCOOHOCTH K CAMOOPTaHHU3aIlH ¥ CAMOBOCCTaHOBIICHHUIO; siuercTas (mesh-) To-
MIOJIOTHS; 3aIMIEHHOCTD, BRICOKAsI TIOMEX0YCTONYMBOCTD; HU3KOE SHEPToNnoTpeOIeHNE; OTCYTCTBHE
HEOOXOMMOCTH IMOJYYEHHUS YaCTOTHOTO pa3pelieHus 1JIs TpueMa U IepeJadu.

Mopynb cucteMbl Monyib u3Mepenns
J100aIbHOTO 03K qp Monye onpenenenus
K3 u 00prIBOB
IIUOHUPOBAHUS p
\4
OCHOBHaS{ IiaTa JuarHo- Moﬂynb OHpeHeHeHI/Iﬂ
MOL[yJ‘II) IIUTAHUIA > CTHYECKOTO MOAYJIA, &— IapaMETPOB OKPYIKaro-
MHPOPMAIMOHHBINA MO- mieit cpenpl
IyJb
a T AN
Mopysib onpenene- / M Monyne onpenere-
OJyJIb BBICOKOYAa-
HUS CTpEbl IPOBUCA Y HUSA TCMIICPATYPBI
CTOTHOTO 30HIUPOBA- npoBoza
Hus BJI

Puc. 1. biok-cxema MOAYJIEHOTO yCTpOiicTBa

[Tpu 3TOM TOMONIOTHSI CEHCOPHOM CETH 3aBUCHUT OT pelIaeMbIX 3a/ad (Ha pacloioXKeHHe AatT-
YMKOB HA JJMHUU BIUSIOT 337a4i AMarHOCTUPOBaHUs napameTpos BJI u HeoOXonuMocCTh peTpaHcis-
LIMU TaHHBIX). Peanusyercs pesepBupOBaHUE KaHAIIOB CBSI3H, YTO MOApa3yMeBaeT rnepeaavy JaHHbIX,
MUHYSI HEUCTIpaBHOE yCTPOUCTBO [20], HE TOJNIBKO B Ipeiesiax oHoro ¢ha3Horo MpoBojaa, HO U Yepes
yCTpoOcTBa Ha coceHUX (pa3HBIX MpoBoaax. Moaynb cOopa nHGOPMAITUU MOXKET ObITh 3aMEHEH Ha
JpyroM, B 3aBUCUMOCTH OT 3a7]a4 MOHUTOPUHIA, @ HEU3MEHHBIA MOJYJIb CBA3H MOXKET OBITH UCIOJb-
30BaH B KauecTBEe MHGPACTPYKTYPHI AJIs IIepejaun JaHHbIX. JJaHHbIE C MOIYJIBHBIX YCTPOHUCTB COOH-
paroTcst Ha «00JIauHOMY cepBepe, Tie o0padaTriBatoTcs. OOpaboTaHHBIC TAHHBIC JTOCTYITHBI IS THC-
MeTYepU3alni ¥ HaOII0AeHUs TTocpeaAcTBOM Web-untepdeiica.

B kaudecTBe y351a CEHCOPHOI CETU BBICTYNAET MOAYJIBHOE YCTPOUCTBO (pHUC.2), COCTOAILEE U3
OCHOBHOM TUTAaThl, HA KOTOPOM YCTAHOBJIEH MUKPOKOHTPOJIIEP ¢ HEOOXOUMON OOBSI3KON W MOJTYJIb
cBsi3u [16]. YcTpolcTBO ycTaHABIMBACTCSA HETIOCPEACTBEHHO Ha (ha3HbIi MpoBo. Bo3MokHBI MOAM-
(buKanuy ¢ MOIyJIEM aBTOHOMHOT'O TUTAHUSI, MOJIYJIEM AJIEKTPOCTATUYECKOTO MUTAHUS — JJIsl IMHUN
110 kB u BbIIe ¢ 0T60pOM MoutHOCTH OT BJI, MOmyIeM 351eKTpOMarHuTHOTO MUTAHUS — IS JIMHUH
1o 110 kB ¢ ot6opom mormrHOocTH 0T BJI. B mepByto odepens, nmpeamnoiaraeTcss OCHAIIEHUE CEHCO-
paMu HIMEHHO pacIpeIeIUTENbHbIX ceTel HanpshkeHneM 35 KB 1 Hike, Tak Kak JaHHbBIE BO3YILIHbIE
JIMHUM SBIISIOTCSA HauMeHee 00CIeI0BaHHBIMU, HO TIPU ATOM CaMbIMU NPOTsDKEHHBIMU. B ceTsix nan-
HOTO THIA MPeodIalaloT paauaibHO-MaruCTpaabHbIE (JPEBOBUIHBIC) CTPYKTYPHIL.

[Tpu sTOM cieayeT y4UTHIBaTh, YTO HAa W3HOIICHHBIX BO3AYIIHBIX JIMHUAX DJIEKTPOIEpeIayu
Habmogaercs 3¢ (et nepeTAruBaHus MPoBOAA C OJHOTO MPOoJIeTa Ha JPYToi (pa3peryaIupoBKa), 4To
C TeYCHHEM BPEMEHH MPHUBOJUT K MOSBICHUIO U Pa3BUTHUIO AePEKTOB B JMHEHHOMN apmaType (Tpa-
Bepcax, CTSKKAX, CLENHOW apMartype, WTHIPSX, Kprokax U T.1.) (puc.3). B cBs3u ¢ 3TUM BbIBEIEHA
MaTeMaTH4eCcKas MOJIeJb, YUYUTHIBAIONIAs Pa3peryIMpoBKy JUHEHHONW apMatypsl Ha BJI. beuia BbI-
OpaHa runepOoIMUEcKas MOJIeNb IIPOBHCA IPOBO/IA, B KOTOPYIO MOKHO €CTECTBEHHBIM 00Pa30M BBE-
CTH JIMHEHHOE TeMIIepaTypHOE pacIIMpeHne U ynpyryo aedopmarnuio mpososa [21]. Ha ocHoBe ru-
nepOOTMUECKOM MOJIEH MPOBHCA POBO/a OblIa pa3paboTaHa HOBast MOJIETb, YUUTHIBAIOLIAS TIepe-
TATUBaHKUE IPOBOJIA Yepe3 IMHEHHYI0 apMaTypy. MoaynbHOE yCTPOICTBO KOHPUTYpUPYETCS B 3aBU-
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CHUMOCTH OT PEIIaeMbIX 3a/1a4: KOHTPOIb TOJI0JIEN000pa30BaHMs; KOHTPOJIb IJIABKHU TOJI0JIENA; JIOKA-
TMU3alds MecTa KOPOTKOTO 3aMbIKaHUs, OOpbIBA, yJapa MOJHHUU; ONPENETICHHUE SIEKTPUUSCKUX
Harpy30K Ha IMPOBOJIC WJIM KOHTPOJIb HArPY3KH TpaH3UTHBIX BJI; onpeenenne MexaHM4eCKuX Harpy-
30K Ha MPOBOJIE; OIpe/ieTICHHe YCIOBUM BOZHUKHOBEHUS rojofiefioodpazoBanusi. KoHTpob roiomné-
1000pa30BaHUs OCYMIECTBISIETCS MyTEM YCTAaHOBKH MOJYJIS OTPEACTICHUs CTPENbI MPOBHCA W/WIIN
MOyl BRICOKOYacTOTHOTO 30HaupoBanus BJI. Ctpena mpoBuca onpezensercs Giaronaps akcese-
poMeTpam, mepenarmuM HHPOPMALKIo 00 yriie HaKJIOHA JaTYMKa, yCTaHABINBAEMOTO HETOCPe-
CTBEHHO Ha mpoBoje. Tem Oonbllie cTpesa MPOBUCA, TEM BhIIIE TOJONEAHAS HArpy3Ka Ha JaHHBINA
npoBo1. OJIHAaKO, CIIEYET YUYUTHIBATh U MEPETHKKY MPOBOJOB MEXKIY COCeIHUMH Tponétamu. [1pu
BBICOKOYACTOTHOM 30HIMPOBAHUU OCYIIECTBIISIETCS JIOKALWs MPOBOAA 30HIUPYIOMIMMHU HMITYJIb-
caMH ¥ 00eCTIeYrBaeTCsi 0OOHApPYKEHHUE CUTHAJIOB, OTPAKEHHBIX OT HEOHOPOIHOCTEH BOIHOBOTO CO-
npotuBJeHus TuHuU. [losBIeHne ronoiena Ha MPoBOJAaxX JMHUHM OOHAPYKUBACTCS IO YMEHBIIICHUIO
aMILTUTY Il M YBEJIIMUEHHUIO 3aMa3/IbIBAHUSI UMITYJIbCA, OTPAXKEHHOTO OT KOHI[a JIMHUHA [22].

Puc. 2. MoaynsHOE YCTPOHWCTBO

nposog Bes rononéaa NpoBOg C rononénom

Puc. 3 JIunus ¢ MEPETATMBAHUEM ITPOBOJOM B COCEAHUX MTPOJIETAX

KonTpons mutaBku royonéna mpoBOIUTCs OJaronaps MCIOIb30BAHUIO MOIYJISL OMPECIICHHSI
TEMIEPATypPhI MPOBOIA. ITO MO3BOJSLET U30ETaTh MEPETPY30K MPOBOJA IO TOKY, MPUBOSAIINX K €T0
MOBPEXICHHIO.

Jlokanu3anus MecTa KOPOTKOTO 3aMbIKaHUs, OOPbIBA, yIapa MOJIHUU PEaTM3yeTCs MMyTEM yCTa-
HOBKH JIaTYMKA TOKA U MOJYJISl CHCTEMBI TJI00ATBHOTO TIO3UIIMOHUPOBaHU. Poib Momys rino6ans-
HOTO MO3UITHOHUPOBAHMSI MOKET 3aMEHHUTH aPeC YCTPONCTBA JUATHOCTHKH, MECTOIIOJIOKEHHUE KO-
TOPOT0 3apaHee U3BECTHO. bosiee TouHas Jokanu3anus Oy1eT Habt01aThCsl, €CITM YCTPOUCTBA Oy Iy T
YCTaHOBJICHBI B Ha4aje U B KOHIIE BO3AYITHOW JIMHUU.
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OmnpeneneHne MISKTPUICCKUX HArPy30K Ha TPOBOJIC WIIM KOHTPOJIS HAarpy3KH TPaH3UTHBIX BJI
OCYIIECTBIISIETCS YCTAHOBKOW MOJYJISI OTMPEIENICHUs] TeMIepaTyphl MPOBOAA. ITO MO3BOJISIET OMTHU-
MU3HPOBATh 3arpy3Ky JIMHUH, YIUTHIBAS TCKYIIAE TOTEPH H TEPMHUUCCKHUE BO3JICHCTBHUS HA IPOBOI.

OnpeneneHre MEXaHMYECKUX HArpy30K Ha TMPOBOJE OCYIIECTBISIETCS Onaromapst MOAYIIO
OTIPEIEIICHUS CTPEJIBI TPOBUCA. DTO MO3BOJISIET ONPEENIATH TEKYIIUE UCTIBITHIBAEMBIE ITPOBOIOM ME-
XaHUYECKHEe BO3JEHCTBHS, a TAK)KE YPOBEHb U3HOCA (YCTAJIOCTH) BO3AYIIHOM JTMHHH.

OmnpeneneHue yclOBHIA BO3ZHUKHOBEHHS T'OJIOJEI000pA30BaHUS JOCTUTAETCS 3a CU€T ycTa-
HOBKHU MOZYJISl OTIPE/ICNICHUs TapaMeTPOB OKpY Karolieil cpenpl. JJaHHbIN MOIYTh BKIIIOYAET B ceOs
JTaTYUK TEeMIIepaTyphl IPOBOJIA, TATYUK TEMIEPATypPhl BO3AyXa, U JATYNK OTHOCHTEIHLHOU BIIAXKHO-
cTi. Moaynb MO3BOJISIET BBISIBUTH TOUKY JAecyonumaruu [22].

Kpome Toro, manupyeTcss MOJEpHU3NPOBATh MOTYJIEHOE YCTPOMCTBO MPHUMEHUB JIOKAIIHOH-
HBI METOJ, KOTOPBIN MO3BOJIUT HE TOJIBKO TUATHOCTHUPOBATH COCTOSHUE JIMHHUU, HO U U3OJISIINU:
OTIPEICIISATH IMOJIOKCHHIE H30JISAIINN, U3MEPSATH COTPOTHBIICHUE U30JISINH U nuteida). ITo odecreunT
MOJTHBIH KOHTPOJIb Beei uauu [23].

becnipoBoHast mepenada JTaHHBIX OCYIIECTBIISICTCS MPH MOMOIIM MOJYJIEH Ha OCHOBE COO-
CTBEHHOTO MPOTOKOJIa «HUHTEJUIEKTYyaJIbHbIM MPOBOY, SABJISAIOUIErocs MoAuduKalueld craHgapra
IEEE 802.15.4 [24,25]. OH no3BoJisieT OPraHu30BaTh HE TOJIBKO HEJOPOTYIO, HO M CIIOCOOHYIO K ca-
MOBOCCTaHOBJICHHIO CETh (IIPU BBIXO/JIE U3 CTPOS OAHOTO U3 YCTPOICTB Nepeaun JaHHbBIX OyAET ocy-
HIECTBIIATHCSA YePEe3 COCEIHEE YCTPOUCTBO), YTO MOBBIIIAET HAAEKHOCTh PAOOTHI CHCTEMBI B IIEJIOM.

VYcranaBnuBaeMble Ha JTMHUH 3JEKTPONEpe aut yCTPOMCTBA MTPOU3BOIAT COOp MpeIBaAPUTEIIb-
HYI0 00pabOTKy M HaKOIUIEHHE JAHHBIX 00 yTJie MPOBUCA, TEMIIEPAType OKPY’KAIOIIEH Cpelibl, TEM-
neparype MpoBoJa, BIAKHOCTH OKPY’Kalollel cpe/ibl U IeUCTBYIOIIEM 3HAU€HUN CUIIBI TOKA.

JlaHHBIE ¢ TATYUKOB COOMPAIOTCS HAa «OOJaYHOMY cepBepe, Iie 00padaThIBalOTCs COTIIACHO
paspaboTanHoit Mmojaenu. OO6paboTaHHBIC JaHHBIC JOCTYIHBI TSI JUCTIETYCPU3AIIUN W HAOTIOACHUS
nocpeactBoM Web-unrtepdeiica u/mmm MOK-61850.

Peanu3zanus npoekTa mo3BOJUT CO3/1aTh CHCTEMY MOHUTOpHUHTA cocTosaHus BJI Ha ocHOBE ceH-
COPHBIX CeTeH, ycTaHABITUBAEMBIX HEMOCcpeACTBeHHO Ha TuHuU. CocTtosiHue BJI MmoxHO Oyzaert orcie-
KUBaTh B PEXKUME pEalbHOrO0 BPEMEHH, CBOEBPEMEHHO OIOBEIIas 00 3TOM COOTBETCTBYIOIIHE
ciyx0b1. CicTeMa MOHUTOPHHTA TIO3BOJIUT:

- ONTHUMHU3HUPOBATH MPOMYCKHYIO CIOCOOHOCTH (OoJiee 3(PhEeKTUBHO yNPaBIATh CYIIECTBYIO-
X BJI, 94T0 0COOEHHO aKTyalbHO B YCIIOBUSX BBICOKOH TUIOTHOCTH HArpy3KH B KPYITHBIX TOPOJAX
Pecniy6nuku TaTtapcran;

- CHU3HTH MTOTEPU ¥ MUHUMHU3HPOBATH BHEIIHUE BO3ACHCTBUS Ha JIMHUU DJIEKTporiepeaay oa-
rojapsi 3abimaroBpeMeHHOMY OOHapykeHuio aedekroB Ha BJI u mpemoTBpamennio 1ub60 CKopei-
LIeMYy YCTPAaHEHHUIO aBapUIHHBIX CUTYalUil Onarofapst ObICTPOH JIOKAJIM3alluN MecTa Je(eKTa;

- uHGOpMaIHs C CEHCOPHOW CeTH, a Takxke mHpopMaius, oOpaboTaHHAsT MaTEeMaTHICCKUMHU
MOJICJISIMA MOXET OBbITh MCIIOJIb30BaHA CUCTEMOM MPOTHBOABAPUHHON M PEKUMHOM aBTOMATUKH, a
TaKk)Ke aBTOMAaTU3HPOBAaHHBIMU CUCTEMAMHM y4€Ta 3JIEKTPOIHEPTUH;

- CEHCOPHasl CETh MOXKET CaMa SIBIISIThCS aBTOMATU3UPOBAHHON CHCTEMOM y4eTa dJIEKTPOIHEPIUH;

- OCYLIECTBJISITh TPOTHO3UPOBAHKUE COCTOSIHUA U 3arpy3ku BJI [26].

[IpenmonaraeTcsi oCHaIIEHWE CEHCOpPaMH, B TMEPBYI OYepeb, PACHpPEACIUTEIbHBIX ceTei
HanpspbkeHrneM 35 kB 1 Huke, Tak Kak JJaHHbIe BO3YIIHbIE TMHUHU SBJISIOTCS HAMMEHee 00cieI0BaH-
HBIMH, HO TIPU 3TOM CaMbIMU NPOTSHKEHHBIMU. B ceTSx TaHHOTO THITAa MPeo0IaaloT paIuaibHO-Ma-
TUCTpaJIbHBIE (IPEBOBHUIHBIE) CTPYKTYPHI.

C yuérom TOr0, 9TO OECTIPOBOIHASI CEHCOPHASI CETh OyIET COCTOATH U3 YCTPOUCTB, YCTAHABIIH-
BAaE€MbIX HEMOCPEICTBEHHO HAa BO3JAYIIHBIX JIMHUAX JIEKTPONEpeaud U ¢ Y4ETOM BO3MOXKHOCTHU €€
MOCTPOEHHUS MO TONOJIOTHIM "Touka-Touka" u "3Be3xa", "nepeBo” u "suencras ceTh" B COOTBETCTBUU
co cragmaprom |IEEE 802.15.4 cnenyert, 4ro ceHcOpHasi ceTh OyJeT UMETh B pacIpeaeIUTEIbHBIX
CEeTSAX JPEBOBHUJIHYIO TOMOJIOTHIO [27]. DTO OTHOCUTCS KaK K pagHaibHO-MaruCTpajbHbIM, TaK U K
MarucTpaibHBIM 3JIEKTPUUYECKUM CETSAM C OTMaHKaMU.
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JlaTurKy aBTOMAaTHYECKH OPraHU3YIOTCS B CEHCOPHYIO CEThb C y4ETOM TOIOJIOTMM JIMHUM. B
Clly4ae BBIXOJa OJHOT'O U3 YCTPOMCTB U3 LENOUYKH, IPEAYCMOTPEHO PE3EPBUPOBAHUE KaHAJa CBA3H.
KoHcTpyKums MOy IbHOTO YCTPOKCTBA pa3pabaThiBaeTCsl TAKMM 00pa3oM, 4To Ha 0a30BBIH HHQOP-
MAaIMOHHBIN MOJTYJIb MOKET OBITh YCTAHOBJICH 1I€bI HA0OP PA3TUYHBIX JUATHOCTUUECKUX MOIYJIeH
B 3aBUCHMOCTH OT pelIacMbIX 3a/1a4.

Jl1s MHTEIUIeKTyalIbHBIX MO/YJIBHBIX YCTpOicTB Ha matdopme LabVIEW paspaboTtano mHo-
rOypOBHEBOE IIPOrpaMMHOE 00ecTIeueHHEe, COCTOAIIEE U3 IPOrpaMMBbl, PabOTAIOMIEH ¢ yCTaHABINBA-
€MOM Ha MPOBOJIE JATYUKOM, MPOrpaMMbl CUCTEMBI cOOpa M XpaHEHUs JaHHBIX, IPOrpaMMbl 00pa-
00TKH 1 Buzyanmzanuu (puc. 4) [13].

[Tporpammuoe obecnevdeHne

/ : .

CucremMa Crerema
,[[aT'-]HI{H OTOGPAKEHHA H
Cﬁﬂpﬁ BHIVATHIALHA
fine A Paimense- [Mpocmo i
Apaiincpa Maremarn- Kommynnk CUDP HHE B Sq:t}m h Peacun
NEPEHYHEIX XHH-

IT . 4ECKas AHOHHB JTAHHEI N e npoeMoTp
npeotpaso- P B obnauHoi 1ECKOTD a apxusa
BaTenei pa Y X Gaze COCTOAHHA Gasr
IAHHEIX ESCT-HMC —

nline

Puc. 4. Ctpykrypa mporpaMMHOTr0O 00eCIIeYCHHUS

Ha nuneBoii maHenu HaxoJUTCA MHTEPAKTHBHAsI KapTa CO CXEMOW PaCHOJIOXKEHHS JaTUYMKOB
rosioyiesia u ABe BKIaaku: «Tabmumay «/lnHaMuueckue XapakTepUCTUKU TaT4uKay (pHC. ).

KA paTuMKa Tabauua

Cratuctvka

Temnepatypa, Bnaxuocts, Coctosrme  MAC adress
2] r/m3

11,07 9029 | kimakme! DDEFO004CDT
 hmanve!

-1014 9210

-10,88 84,58
1048 76,51
-1086 7735
11,03 79,08
11,02 78,78
1099 9202
-10,81 8315
10,88 80,79
11,20 86,80
10,75 8425
1089 8246
-3 83,18
-10,92 86,62
131 6,00
-1.31 83,59
| 1131 | 8317 | wopma |pD6FO004BCSZ

Puc. 5. JInneBas nanenp nporpaMMbl

Ha kapre-cxeme nosioxkeHue 1aTYMKOB 0003HAUYEHO I[BETHBIMU OKPYKHOCTIMHU. L[BEeT Okpyx-
HOCTH 3aBUCUT OT BEPOSATHOCTH BOSHUKHOBEHMSI T'OJI0JIE/1A JTaHHOTO AaTUMKA: 3€JIEHbII — MaJas Be-
POSITHOCTb, XKENTBIA — BEPOATHOCTh UMEETCS, KPACHBIM — BBICOKAsSI BEPOSATHOCTh. OmnepaTop MOXKET
BBIOpATh TaTYMK KIUKHYB Ha €0 OKpYKHOCTh. Ecnu natunk BeIOpaH, Ha KapTe OH BBIACIACTCS pam-

KOW Y TTOAMKCHIO C HOMEPOM JaTYHKA.
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3aKjaouyeHue

Peanu3zanus 1 nocTpoeHre Ha OCHOBE pa3padaThIBAEMbIX MOIYJIbHBIX YCTPOUCTB UHTEIIIEKTY-
aJbHOM CeTH AT CleAyIOIINEe MPEUMYIIECTBA!

- OoJiee BBICOKAsi CKOPOCTb ME€peiauil JaHHBIX 110 CPAaBHEHUIO CO CTaHAAPTHBIMU IPOTOKOJIAMU
cBs3u (ZigBee, LoRa u T.1.), Tak Kak co3/iaBaeMasi CEHCOpPHAasl CETh yxke MMeeT (PUKCHPOBAHHYIO
CTPYKTYPY, YTO TIO3BOJISIET 3HAYUTEIHHO MEHBIIIE 3arpy>KaTh MHPOPMALIMOHHBIA KaHAI, 32 CUET MH-
HUMU3AILNY B TOCHUIKE HH(POPMAIIMH O TOMIOJIOTUN U KOH(PUTYPALIMK CETH YCTPOUCTB (peasibHas CKO-
pocTh MOXeT gocturath 250 xkout/c, a He 40 KOUT/C, Garogaps UCIOIB30BAaHUIO COBPEMEHHBIX MO-
JyJiel mepeaayn AaHHbIX, padoraromux no crangapty |EEE 802.15.4);

- BO3MOYKHOCTb JTaJIbHEHIIIEr0 pa3BUTHSI CHCTEMBI BBUAY OTKPBITOCTH KOJa Ul Pa3paOdOTUYHKOB.

Breapenue cuctemsl OnepaTUBHOIO MOHUTOPUHIA TEXHUYECKOro cocTosinug BJI Ha ocHoBe
pa3pabaThIBa€MOT0 MOAYJIBHOTO YCTPOICTBA MOHUTOpUHTA cocTossHUs BJI mo3BonuT B kparyaiiime
CPOKH M C MUHUMAJIbHBIMU 3aTpaTaMHd MOBBICUTh WH()OPMATUBHOCTH JHHHM 3JIEKTpolepeaay u
MIPEIOTBPATUTH 3HAYUTEIBHOE KOJIMYECTBO aBapUUHBIX CUTyal[il. ITO CTaHET BO3MOKHBIM OJaro-
napsi 6a30BoMy MH(POPMAIIMOHHOMY MOJYJII0 COOCTBEHHOW pa3paOOTKU MJisi OpraHW3allud KaHaja
CBSI3M, a TaK)K€ Pa3IMYHBIM HA0OpaM TUArHOCTHYECKHUX MOJyJIeH, MO3BOJISIONIMX alalTHPOBATh
(yHKIIMOHAT YCTPOHCTBA MO/ pelIeHHe KOHKPETHBIX 3aay.

HUccnenoBanue, pa3paboTka U BHEAPEHHUE 3JIEMEHTOB JAHHON CETH MO3BOJSAT CHU3HUTD MOTEPH
Ha BJI, moBeIcUTh HaJEKHOCTh pabOTHI AJIEKTPOCETEBOrO XO35SHUCTBA M BO3MOXKHBIE 00BEMBI Iepe-
Ja4l MOILHOCTH.

Pemienne naHHOM 3a/1auv MO3BOJUT CHIENIaTh AJIEKTpodHEpPreTuky B Poccuiickoin deneparun
MHTEJUIEKTyallbHOH, B KOTOPOM MOXKHO KOHTposmpoBaTh mapamerpsl BJIDII, ux pabGorocmocob-
HOCTb, IPEAYIIPEKAATH O BO3MOKHBIX aBapusax. IHHOBAalMOHHOCTh MOJIX0/1a 3aKIII0YAETCs B CO3/a-
HUM eMHONH MH(POPMALMOHHON CHCTEMBI BCEHl 3IEKTPOTPAHCIIOPTHON C(epbl, BO3MOKHOCTh KOH-
TPOJISl COCTOSIHUS COTEH ThICSY KriioMeTpoB BJIDII u3 o1HOro myHKTa ¢ TOMOIIBI0O HOBOTO MOJTYJIb-
HOTO JIaT4YHKa, pa3pab0TaHHOTO KaHAaJa CBSI3U C YBEIIMYCHHON CKOPOCTHIO M HOBBIX aITOPUTMOB MH-
TEPIPETALNHN BXOJHBIX JaHHBIX.
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MMPOT'PAMMHOE OBECIIEYEHME JIJIS1 D@ PEKTUBHON KOMITEHCAITAU
PEAKTUBHOM MOIIIHOCTH B BO3JAYIIHBIX CETSX 0,4 KB

B.T. Cupoposa, E.I'. Poknna

@I'BOY BO “Mapuiickuii 2ocyoapcmeennbvlil ynugepcumem ”,
Poccus, 2. Howxap-Ona, nn. Jlenuna, 1
E-mail: veranig@yandex.ru

The paper describes the software for efficient compensation of reactive power in 0,4 kV air networks. Using this program,
the installation points of compensating devices on the line are determined taking into account economic feasibility. In this
case, the values of the voltages in the nodes of the line are taken into account, the values of the voltages, power factor and
energy losses after compensation are calculated. The results of studies of asymmetry coefficients in the zero and in the
reverse order of the power factor are presented.

B pabote nmpuBOaHTCS OMUCAHUE IPOrpaMMHOTO obecrieueHust s 3((HEeKTHUBHON KOMIICHCAITUH PEaKTUBHOW MOIITHOCTH
B Bo3aymHBIX ceTax 0,4 kB. C moMompio TaHHOIN MpOrpaMMBbl ONPEEIIIOTCS TOYKH YCTAaHOBKHM KOMITEHCHPYIOIIIX
YCTPOWCTB HA JIMHUH C YI€TOM SKOHOMHYECKOW 1eneco00pa3HoCTH. [Ipy 3TOM YUHTHIBAIOTCS 3HAYCHUS HATIPSKCHUHN B
y3J1axX JJUHUH, BEIYUCIIAIOTCS 3HAUCHUS HAPsDKEHUH, K03(h(HUIIeHTa MOIITHOCTH ¥ IOTEPh SHEPTHH TTOCIIe KOMIICHCAITUH.
[IpuBeneHs! pe3yibTaThl HCCIEAOBAHUN KOI(PQHUIMEHTOB HECHMMETPHUHM IO HyJIeBOH W 10 oOpaTHOU
MTOCIICIOBATEIBHOCTH OT K03 (QUITMEHTA MOIITHOCTH.

B Hacrosimee Bpemsi B Poccum MHTEHCHBHO Beercs pabora mo pa3paboTKe METOJIOB U
YCTPOMCTB IS pean3anuu DHepreTruueckoi crpareruu Poccuu [1]. ['maBHBIE cTpaTernyeckue opu-
EHTHPbI JaHHOW CTpaTeruu — SHepreTudeckas 0e30macHOCTh M dHepreTudeckas 3(hPeKTUBHOCTS.
[Tpu 3TOM OCHOBHO# yIOp HAIlEJIeH Ha O€30MaCHOCTh M HAJICKHOCTh AJIEKTPO- U SHEPTOCHAOKECHHSI.
CeTsIM HU3KOTO HAIpSKEHUs] BBUAY Majod MepenaBaeMoil MOUTHOCTH MPaKTHYECKU BHUMAHHUS HE
yaensieTcsi. XOTsI CeTH HU3KOTO HANIPSDKEHUS SIBJISIFOTCS HanOoJiee MPOTSHKEHHBIMUA M OT HUX TOIY-
YaroT ANEKTPOIHEPTHI0 KOMMYHAJIbHO-OBITOBBIE OTPEOUTENH, T.€. B TOM 4Kciie U Mbl ¢ Bamu. bosb-
IIMHCTBO CETeH HU3KOTO HAMPSHKEHUS UMEIOT OOJIBIION MPOIIEHT U3HOLMIEHHOCTH 000PYI0BAHHUS, UTO
TaK e yXyJAIIaeT KaueCTBO MepeaaBaeMon 3JIEKTPOIHEPTUU U YBEIMUUBAET ee Mmotepu. B nanHoi
paboTe mpeAcTaBIeHO MpOorpaMMHOE oOecrieueHue sl YQPEKTUBHON KOMIECHCAIIMH PEAKTUBHOM
montHocTH B ceTsax 0,4 xB.

Kak u3zBecTHO U3 mureparypsl (Hanpumep [2]) mpu KOMIEHCALUMHA PEAaKTUBHON MOIIIHOCTH, KPOME
yBenrueHus KodhHUIMeHTa MOIITHOCTH, TaK ke HaOroaaeTcs 2P GeKT yBeIMueHUs HalPsDKEHUS. DTOT
s dekT ocobenno akryanen s cereit 0,4 kB. [Tockonpky Bo3aymisble cetr 0,4 KB oTimuarorcs 3Ha-
YUTEJILHON HECUMMETpPHEH, TipeiaraeTcst modasHasi KOMIEHC AU PEAaKTUBHOW MOIITHOCTH.

CornacHo aropuTMy IpeIaraeMoro IporpaMMHOTO 00eCIIeYeH s CHAYalla PACCUUTHIBAIOTCS
CYIIECTBYIOIIME MOTEPH aKTUBHON MOMIHOCTH B JinHUH [3]. ICXOAHBIMU JaHHBIMU SIBJISIFOTCS: I10-
(azHbIe 3HAUEHUS AKTUBHOM MOILITHOCTH B y3JIaX JIMHUH, KOAPPHUIIMEHTa MOITHOCTH, (ha3HBIX HAIIPS-
YKEHH, aKTUBHBIX U PEaKTUBHBIX COMPOTUBIICHUH Yy4aCTKOB JIMHUU. /7151 ynpoleHus: BBoJa JaHHBIX
MOHO aBTOMAaTHYECKH BBECTH JIaHHBIE 00pa3lia BBOJIA C TOMOIIBI0 KHOMKH «OTKPHITH.CSV». Ha
pucyHke 1 mpuBeleH CKPUHIIOT OKHa oOpa3la BBOJA MCXOAHBIX NaHHBIX. VMcXonHbIE NaHHBIE
TaKXe MOXKHO BBECTH B oOpaser B mporpamme Microsoft Excel. ITociae BBoga HCXOIHBIX JaHHBIX
HEeo0X0oAMMO HaxkaTh KHONKY «PaccunTtaThy. [locne 4ero BEIXOAUT OKHO € Pe3yIbTaTOM PacyeToB.
CKpHHIIIOT OKHA ¢ IPUMEPOM PEe3yJIbTaTOB pacuera mpeacTaBiieH Ha pucyHke 2. [Ipu HeoOxomu-
MOCTH YHCJIO KOMIIEHCUPYIOLIUX YCTPOMCTB MOKHO U3MEHUTH B ToJie «KonnuecTBo KoMmneHcaTo-
pPOB», 3aTe€M CHOBA MIPOM3BECTH PACUET C MOMOIIBI0 KHOTIKU «PacdeT». UToOBI COXpaHUTH Pe3yIib-
TaThl PACYCTOB HEOOXOAUMO HaxKaTh KHONIKY «CoxpaHuThy». CoXpaHEHHBIHN (ailsl MOKHO OTKPHIThH
B niporpamme Microsoft Excel. C momomisto mpeayiaraeMoro nporpaMMHOTO 00ecTieueHus onpeie-
JISIETCSI YUCIIO YCTPOUCTB KOMITEHCAIIMH U Y3JIbl UX YCTAaHOBKH (3B€3[0UKa Ha pucyHke 2). [Ipu sTom
3HAYEHUS HANPSDKEHUH B y371aX HE OyIyT MPEBBINIATH IPEISIbHO JOMYyCTHMbIE 3HAYCHUS, YCTAaHOB-
nennsle cornacHo ['OCTy kauecTBa sneKTposHepruu [4].
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Puc. 1. CKpUHIIIOT OKHA /17151 BBOJIA UCXOIHBIX JIaHHBIX. Puc. 2. CKpUHIIOT OKHA Pe3yJIbTaTOB pacyeTa.

Tak e aBTopamu pabOTHI POBENICHBI TEOPETHUECKUE UCCIICAOBAHUS 3aBUCUMOCTH KOAPHH-
IIMEHTOB HECUMMETPHUH MO0 0OPAaTHON M HYJIEBOU IOCIIEI0BATEIILHOCTH OT (pa3HBIX 3HAYEHUI KO-
¢urmenTa MOIIHOCTH [5]. DTH BETHMYMHBI TaK K€ OTHOCSTCS K apaMeTpaM KauecTBa dJICKTPOIHEP-
THU ¥ UMCIOT ONPEACIEHHBIC PEICNIbHO JOMYyCTUMbIC 3HaYeHHs [4]. AHaIu3 pe3ynbTaToB JaHHBIX
WCCIIEIOBAaHUH TIOKA3BIBAIOT, YTO TMOCIE MO(pa3HONH KOMIIEHCAIIMU 3HAUYCHUSI HECUMMETPHH Hampsi-
XKEHHUH 10 0OpaTHOM M HyJIEBOM MOCIEI0BATEIBHOCTH MOTYT ObITh YMEHbIIEHBI 10 4 % OT cylie-
CTBYIOIUX.

YMmenbIieHne ko3¢ GuireHTa HeCUMMETPUN HANIPSDKEHUH 110 HyJIeBOI OCIIe10BaTeNbHOCTH,
KaK U3BECTHO, BJIICUET YMEHBIICHHE TOKOB HYJIEBOH MOCIEA0BATEIHHOCTH, IPOTEKAIOIINX B HYyJIe-
BOM MPOBOJIE. DTO MPUBOJIUT K YMEHBIIECHUIO TOTEPh EKTPOIHEPTUU U MOXKET YUUTHIBATHCS KaK
JIOTIOJTHUTENBHBIN TOJOXKHUTEIBHBIA BKIIAJ B YMEHBIIEHHWE OOIIMX MOTEPh AJIEKTPOIHEPTUU TPU
KOMIIeHcay. J[aHHbIe TEOPEeTUYECKUE PEe3yNIbTaThl INIAHUPYETCS MPOBEPHUTH Ha 3JIEKTPUUECKOM
monenu auanu 0,4 kB, pazpabotanHoil 1 co3naHHO# aBTOpaMu paboTsl [6, 7]. [Ipu HE0OX0qUMOCTH
OyneT mpoBeaeHa KOPPEKTUPOBKA pa3pabOTaHHOTO MPOTPaMMHOTO 00eCTICUEHUS.

PatGora BrinosiHeHa npu puHaHcoBoil nmomaep:kke rpanra Y.M.H.U.K. 2017, orBeTcTBeHHBbI
ucnoJHuTe b — Enena Pokuna.
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YCTPOHUCTBO JUISI UCOBITAHUSA 1 KOHTPOJISI HOKPHITUI
HA M3HOCOCTOMUKOCTD

AM. Cunataunos, A.B. Mopo3s, E.B. MuxeeBa
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[pencraBiieHa aBTOMAaTH3UPOBAHHAS MALlIMHA TPSHUS JUISl HCIIBITAaHUS TOHKOIUICHOYHBIX MOKPBITHI, pealu3yomas Ho-
BYIO METOJMKY KOHTPOJIS LIETIOCTHOCTH ITOKPBITUS U €€ CTOMKOCTH K HCTUpaHuIo. [IpencTaBieHsl pe3ynbTaThl HCIBITaHUH
npubopa.

KaroueBble cj10Ba: M3HOCOCTOMKOCTH MOKPHITHIA, KOHTPOJIb M3HOCA, OKcua amoMuuus (Al,O3), HUTpUI aTrOMHHUS
(AIN).

In this article is presented the device for testing and monitoring coatings for film resistance. An automated friction ma-
chine for testing thin-film coatings, which implements a new technique for monitoring the integrity of the coating and its
abrasion resistance. The results of testing the device are presented.

Key words: film resistance, monitoring coatings, aluminium oxide (Al,Os), aluminium nitride (AIN).

KoHTposib M3HOCOCTOMKOCTH TOHKOTUIEHOYHBIX MOKPBITHI OCYIIECTBISETCS C TIOMOIIBIO TPHU-
Oosorudecknx ucnbiTaHui. CyIIeCTBYIOMNUE METObI KOHTPOJISI U3HOCOCTOWKOCTH TMOKPBITUN Tpe-
OyI0T criennaIn3upoBaHHOE 000pyI0BaHUE I OLEHKH KOJIMUECTBA UcTeplierocs marepuana. Mme-
IOIUECS] TPUOOPHI UIMEIOT CIOXKHYIO KOHCTPYKIIUIO, BEICOKYIO CTOUMOCTbD, TPEOYIOT JOMOIHUTEb-
HOE 000pO/yBaHUE, B TOM YHCJIE U AJIEKTPOHHO-BBIUMCIUTEIBHYIO MallIUHY. boiee nmpocteie perie-
HUS 0071aJaI0T HU3KOH TOYHOCTHIO. Cie10BaTENbHO, OIIEHKA 3alIUTHBIX CBOWCTB MOKPBITUN OCTaeTCS
aKTyaJIbHOM MPpo0JIeMOl U HEOOXOAMMO HATH HOBOE TEXHHUYECKOE PEIICHHE JUTS UCTIBITaHui [1].

L{enb pa®oThI 3aKiII09aeTCs B pa3pab0TKe U U3TOTOBIEHUH OMBITHOTO 00pa3iia yCTpOHCTBA IS
WCTIBITAHUN TOHKOIIJIEHOYHBIX JUAJIEKTPUUECKUX M BHICOKOOMHBIX MOKPBITHH, TTO3BOJISIONIETO KOH-
TPOJUPOBATH MPOIIECC U3HOCA.

KoHTposib H3HOCOCTONKOCTH 3aIIUTHOTO AUAJICKTPUUECKOTO MOKPHITHS TIPOUCXOIUT BO BpEMsI
WCTIBITAaHUS HA WM3HAIIMBAHHE IMPH TPEHUM O 3aKperUieHHbI abpasuB. [IpoBoasTCs HCHBITAaHUS
TUIOCKHX 00Pa3IOB HA TPSHHUE W U3HOC MPHU TTOCTOSTHHOW CKOPOCTH MIJIMHAPUICCKOTO KOHTPTENA TI0
OJIHOMY M TOMY XK€ CJIe[ly TPEHUS IPU MOCTOAHHOU Harpy3ke. OTInYue OT CYIECTBYIOIIUX METOIUK
KOHTPOJIS 3aKJI0YaeTCS B TOM, YTO TOJI 3aIlIUTHBIM MMOKPHITHEM BaKyyYMHBIMU METOJaMHU HAaHECEHBI
KOHTPOJIbHBIE MPOBOIHUKH (puc. 1) Ha TUIEKTPUIECKOM OCHOBAHUH, 110 COMPOTUBICHUIO KOTOPHIX
CYIMTCSI O TIPOIIECCE UCTUPAHUS 3AIIUTHOTO MOKPHITHS [2].

Puc. 1. Konctpykmust oOpas3na A WCOBITAaHWN Ha M3HOC: 1 — mon- =
JIOKKA; 2 — MTUAICKTPUUECKU CIOH; 3 — MPOBOAHUKY; 4 — AUINEKTPH- s
YECKUI U3HOCOCTOMKUIM CIIOU. &

YCTpOUCTBO HMMEET IPOCTYIHO  KOHCTPYKLHIO
(puc. 2). CocTouT U3 3ACKTPOABUTATENS, YaIIeo0pa3HOro
KOHTpTena, o0pasiia, TeH304aTYKa, Harpy3Ku, MPOTUBOBECA, JaTyhKa XoJia U OJI0Ka yIpaBiIeHHUS.
OnexkTpoaBuraress 1 mo3BosiseT ¢ MOMOIIBIO YalleoOpa3HOro KOHTpTeNa 2 MPOU3BOAUTE U3HOC TO-
KpbITUs. TensonaTuuk nHGOpMUpyeT 00 oka3biBaeMoii Harpyske. Harpyska 5 u nporuBosec 6 obec-
MEYMBAIOT HEOOXOAUMBIE TapaMeTpbl HArpy3KH A UcnbITanus. JaTunka Xosia 3 ciyKuT Juis pe-
THCTPALIMU YUCIIA TIOJIHBIX 000POTOB KOHTpTENA. biIok yrpaBineHus 9 mo3BoJIseT ypaBisTh MPoLec-

COM HCIIBITaHUS.
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Puc. 2. BHemHM B ¥ 3CKHU3 YCTPOMCTBA IS HCIIBITAHUN
Ha u3HoC: 1 — snexTpoaBUTarens; 2 — KOHTPTENO; 3 — nat-
ynk Xoiuta; 4 — peryar; 5 — Harpyska; 6 — IMpOTHBOBEC;
7 — oOpa3zelr; 8 — TeH301aTYKK; 9 — OJIOK YIIpaBICHHS.

C mnomotpio 0l0Ka yIpaBIE€HUS MOKHO
YCTaHABIIMBATh PEKUM PaOOTHI: PEKHUM COIPO-
TUBJICHUS U PEKUM 000poTOB. B pexxnme compo-

TUBJICHUS TTPOU3BOAUTCS U3MEPEHUE CONTPOTHUBIIC-
HUS POBOTHUKOB MO/ 3aIIUTHBIM ciioeM. [IpeBbI-
[IEHUE 33JJaHHOTO 3HAYCHUS COMTPOTHUBIICHUS MPHU-
. BOJMT K aBTOMaTHYE€CKOW OCTAHOBKE MCIBITAHUSI.
L i B pexxnmMe 000poTOB HabIIO1aTEIIeM 3a]aeTCs He-

2/ 1 00X0IMMO€ KOJIMYECTBO 00OOPOTOB, MOCIE OKOH-
YaHUsl KOTOPHIX UCHBITAHMS TAKXKE MPEKPAIIAtOTCs aBTOMaTH4YeCK. KOHCTpyKIHs yCTpOHCTBA BhI-
MOJIHEHA TaKKUM 00pa3oM, 4TO C JIETKOCThIO 00ECTIeunBaeTCs MapaieIbHOCTh COMPUKOCHOBEHUS 00-
pasiia ¢ MOBEPXHOCThIO KOHTPTEA.

[TpoBeneHbI HCTIBITAHUS TOKPBITHI AJI MPAKTUYECKOTO JOKa3aTeIbCTBAa pab0TOCTIOCOOHOCTH
METOJIUKH KOHTPOJIS H3HOCA MTOKPHITUS M pa3pabOTaHHOTO yCTPOMCTBA.

Bce ucnbitanus 60t poBeaensl cornacHo 'OCT 30480-97 O6ecnieuenue M3HOCOCTOMKO-
cty u3nenwii [3]. I3HOC pOBOIMIICS ¢ OTHOCHTEIBLHBIM CKOJIBKEHUEM KOHTPOoOpasa u odpasma co
CKOpOCThIO 2 — 5,5 MM/c mipu Harpy3ke 0,5 — 1,0 H.

[Ipu poBeACHUYU UCTIBITAHUSI U3MEPSIIOCH COMPOTHBIICHUE MTPOBOIHUKA TIOJT 3AITUTHBIM T10-
KpbITUEM. ¥YBEJIMUEHUE BEJIMUMHBI CONPOTUBIICHUS IPOBOJHUKA B JIBA pa3a 03HAYAET JOCTATOYHBII
W3HOC 3alIUTHOTO IOKPBITHUS W CHUTHAIM3HPYET OO0 OCTAHOBKE HWCIBITAHWUS W 3aMEHE 00pasia.

Ha pucynkax 3 u 4 u3o0pakeHbl CHUMKH 00pasiia ¢ MOKpbITHeM okcuaa amomMunus (Al203)
1 nipoBoiHUKOM 13 Xpoma (Cr) 10 u mociie ucnbITaHui Ha u3HOC. [loydeHHbIe JaHHBIE IO UCTIBITA-
HUSIM TIpUBEJIeHBI B Tabnuue 1.

Puc. 3. O6pa3zen ¢ mokpeituem Al,O3 10 usHoca

Puc. 4. Cuumok o6pasia ¢ mokpertreM Al,Oz mox Mukpockomom

Kax BugHO Ha puc. 4, NpOBOJAHKUK U3 XpoMa MOJI 3alUT-
HBIM MOKPBITUEM OKCHUJA aTIOMHHUSA TOMHHON 500 HM H3HO-
CHJIOCH TIOJTHOCTRI0. TO ecTh Mpon30IIIes OOPHIB B TAHHOM IIPO-
BOJHUKE. JTO 03HAYAET, YTO 3AIIUTHOE MOKPHITHE TOXKE U3HO-
cuioch. CONnpoTUBJICHUE MPOBOAHUKA MO 3aIIUTHBIM MOKPHI-
THEM 10 u3Hoca cocTaBisio 1 kOm. Bo Bpems ucnbiTanus co-
MPOTUBJICHHE MPOBOJHMKA yBEIUUHUBaANIOCh 10 4 kKOM. YBenu-
YeHWEe BEJIMYMHBI CONMPOTHBIICHUS JaKe€ B J[Ba pa3a O3HAYaeT,
YTO 3aMIUTHOE MIOKPBITHE YKe H3HOCUIOCh. OOPHIB MPOBOTHUKA
MIPUBEJIO K aBTOMATHYECKOMY MPEKPAIEHUIO UCITBITAHUI Ha 13-
Hoc. CrefoBatenbHO, pa3pabOTaHHOE YCTPONCTBO MOJHOCTHIO peaanu3yeT METOJAUKY KOHTPOJS U3-

HOCA IOKPBITHM.
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Taoauma 1

Pe3ysbTaThl HCIBITAHKN OKPHITUI HA U3HOC B PEKMME KOHTPOJISI M3HOCA TOKPBITHS

Matepuan | Tonmmaa nokpsitust | Bpems uznoca |KommdecTBo 1wkiioB uctupanvsi| Harpyska | Yactora 060poToB
Al,O3 500 am 40 muH 720 100 r 18 06/Mun

Ha puc. 5 m3o0paxkena (ororpadusi mMoaI0KKH U3 HEPIKABEHKH C MMOKPHITUEM HUTPHUIA TH-
tana amfomuaus (TIAIN) mocie uzHoca. JlaHHbIH 00pa3elr He UMeN CIeNHalTbHO HAaHECCHHBIN MPo-
BOJHHK ITO] 3aIIUTHBIM TOKPBITHEM M OBUT UCIIBITAH B PeXHUME TojcyeTa 000poToB. [TomydeHHbIe
JIAHHBIC 110 UCTIBITAHHUSM MPHUBeICHBI B Ta0uie 3. Ha ¢pororpaduun 3amMeTHO, 4TO TpaeKTOPHUS U3HOCA
uMeeT OOpbIB. [IpUIHON ATOMY SIBJISIETCS HEPOBHOCTH IIOBEPXHOCTH ITOJIJTOKKH.

Puc. 5. O6paszen ¢ nokpsiTrem TIAIN

TR

Taoauna 2

Pe3ynbpTaThl HCIIBITAHMI MOKPHITHH HA U3HOC B PEXKHUME MOJICYeTa 000POTOB

Matepuan | Tonmnaa nokpsitust | Bpems usnoca |KomuuecTso 1ukiioB uctupanusi| Harpyska | Yactora 060poToB
TiAIN 2 MKM 33 muH 600 100 r 18 06/MuH

OO0pa3ipl ¢ HAHECEHHBIMH MPOBOIHUKAMH TOJT 3aIIUTHOE MOKPBITUE ObUTH UCTIBITAHBI HA W3-
HOC B PEXHME KOHTPOJIS U3HOCA MOKPHITHUS, @ OOBIYHBIC 00Pa3IIbl C MOKPHITUSIMHU B PEKUME TOJICUETa
KoJnuecTBa 000poToB. M3 MONMy4eHHBIX pe3ylbTaTOB BUAHO, YTO pa3paboTaHHBIA MPHOOp MOJHO-
CTBIO peajn3yeT paHHee pa3padOTaHHYI0 METOAUKY KOHTPOJISI H3HOCA MOKPHITUNA. Bee ncnbiTanus
MIPOBOAMIINCH B aBTOMAaTUYECKOM PEKHUME.

PesynbTarel mokasanu, uto npu Harpyske 100 r, gactote 060poToB 18 00/MUH MOKPBITHE C
OKCHUIIOM afoMuHUS ¢ ToimuHoW 500 HM uctepnoch 3a 40 MUH HCIHBITAaHUS. 32 3TO BpeMs OBLIO
npoBeaeHo 720 nukioB uctupanus. ConpoTUBIECHUE TPOBOJHUKA B MPOIECCE UCTIBITAHUS YBEITUYU-
Basioch OT 1 kKOM 10 4 kKOM. YBennueHUe BETUYUHBI COMPOTUBIICHUS BJIBOE YK€ CUTHAIU3UPYET O
TOM, YTO TUCK-KOHTPTENO YK€ HAYMHACT MOJAXOIUTh OJIM3KO K TOBEPXHOCTU camMoii moanoxku. Ka-
YEeCTBO MOKPHITHS UMEET HE BBICOKUH MOKaszaTelnb. [ HaumydInero kauectsa MOKpPHITHS HE0OXO-
JUMO U3MEHHUTh HEKOTOPBIE MAPaMETPhI MPHU MOJTYYEHUU TOKPBITUM.
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HOBBIE MATEPHAABI H XHUMHUYECKHUE TEXHOAOI'IA

VCCJEJOBAHUE BJIMSHUS CPEJbI OKPY/KEHUS HA ®JIYOPECIIEHTHBIE
CBOWCTBA 4-A3A-4-APWJI-1-THIPOKCUMETHJI-10-OKCA-3,5- THOKCO-
TPULIMKJIO[5.2.117.026] 1EL[-8-EHOB

I0.H. MuTtpacos?, B.A. Koznos?, A.A. Aspyiickas®, O.B. Measikosal, O.B. Konaparnesa®
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3 Yysauckuii pecnybukanckuii uncmumym o0pazoeanus,
428001, Poccus, Yysawckas Pecnyonuxa, 2. Yeboxcapwi, np. M. I'opvrozo, 5

HUccrnenoBansl YCTOHYHNBOCTH HOBBIX ¢ryopodopos, 4-aza-4-apmi-1-runpoxcumermi-10-okca-3,5-
JMOKCOTPUIUKIO[5.2.117.02¢] nen-8-eHoB, Kk HarpeBaHMIO, JEHCTBHIO BJArM W arpecCUBHBIX CPEll, a TaKKe BJIMSHUE
Cpe/bl OKpY>KeHHUs Ha UX (uIyopecieHTHbIe cBoiicTBa. [Ioka3aHo, 4TO OHU SIBISIOTCS YCTOMUYMBBIMU K JIEHCTBHIO BIIAry,
pa30aBIIeHHBIX PACTBOPOB COJITHOW KHCJIOTHI M XJIOpHIa HaTpus B nHTepBaie temreparyp ot 20 no 40°C, a mpu 80°C u
npu ﬂeﬁCTBHH BOJHBIX paCcTBOPOB I'MAPOKCHAa HATPHUA OHU IMOABEPrarOTCA r’uapoJinu3y. BblﬂBJ'IeHO, 4yTO AJI1 KOMIIO3U-
LM, CHHTE3UPOBAaHHBIX (IyopodpoB Ha OCHOBE HUTPOLEIUIIOJIO3B! M AIIOKCUAHOW CMOJIBI HAOJO1aeTCsl SIBIICHUE BbI-
3BaHHOM (hIIyopecreHInn B (PHOJIECTOBOW, CHHEH, TOXY0O0H U )KENTO-3eIEHON O0IACTSIX CIIEKTpa.

Kaouessbie ciioBa: dayopecuenuys, Gpiayopodopbl, MaJenHUMU, TUEHOBBIA CUHTE3, aAyKT, GypdypHIOBbIHA CIIUPT,
TOKCHYHOCTb, BIIAXKHOCTb, arpeCCUBHAs Cpe/ia, HarpeBaHHue.

The stability of new fluorophores, 4-aza-4-aryl-1-hydroxymethyl-10-oxa-3,5-dioxotricyclo [5.2.117.0.25]dec-8-enes, to
heat, moisture and corrosive media, as well as the influence of the environment on their fluorescent properties. It is
shown that they are resistant to moisture, dilute solutions of hydrochloric acid and sodium chloride in the temperature
range from 20 to 40°C, and at 80°C and under the action of aqueous solutions of sodium hydroxide, they undergo hy-
drolysis. It was found that for compositions synthesized from nitrocellulose fluorophores and epoxy resin, the phenom-
enon of induced fluorescence is observed in the violet, blue, blue and yellow-green regions of the spectrum.

Keywords: fluorescence, fluorophores, maleimide, diene synthesis, adduct, furfuryl alcohol, toxicity, humidity, aggres-
sive environment, heating.

1. BBenenue. OnHOI U3 QyHIAMEHTABHBIX (PU3UYECKUX XapaKTEPUCTUK BEIICCTB SBISIETCS CIIO-
coOHOCTh K (prryopectiennnu. OpraHudecKkue COeIMHeHus, obnanaromue (IryopeclieHIned, Haxo-
JSIT TIHPOKOE TMPAKTHUECKOE MPUMEHEHHE B Pa3IMYHBIX OTPACIIIX HAPOJAHOTO XO3SIMCTBA, HAYKH U
TEXHUKU. JIa3epHbIC KPACUTEIN B MaTEpUaIax ONTOICKTPOHUKHU U CIICIIUAILHON TEXHUKE, ONTHYC-
CKHME OTOENIMBATEIM B TEKCTHILHOM IPOU3BOJCTBE, (DIyOpOXPOMHBIE METKH B MEIHKO-
OMOJIOTMYECKHX ITUTOJIOTHYECKUX UCCIICOBAHMSX, B TOM YHCIIE CEIEKTUBHBIX K KaKUM-JIH0O0 OMO-
JIOTUYECKUM MHIICHSM — BOT JIMIIb HEKOTOPbIC 00JIACTH MX UCmob3oBanus [1]. MHTepec k Takum
OpPTaHMYECKUM COCIMHEHUSIM 00YCIIOBJICH TaK)K€ BO3MOKHOCTHIO CTIOIB30BAHUS X B TEXHHUKE KaK
CBETOBBIX MapKepOB, HE MOTPEOIIAIOMNX IEKTPOIHEPTHIO. B CBSI3M ¢ 3TUM pa3pabOoTKa HOBBIX Me-
TOJIOB CHHTE3a M M3Y4YCHHE CBOMCTB OPraHMYECKHX COCAMHECHUMN, a TaKXKe CUCTEM, CIIOCOOHBIX K
(dbayopectieHIny, SBISIETCS akTyaiabHO#M mpobiemoit. K ¢uryopecteHmm crmocoOHbl OpraHnyecKue
BEIIIECTBA, KaK MPABUJIO COACPKAIINE CUCTEMY COMPSKEHHBIX TT-CBsizel. Panee Hamu ObLT pa3pabo-
TaH METON CUHTE3a 4-aza-4-apun-1-ruapoxcumetmii-10-okca-3,5- TMOKCOTPUIIMKIIO-
[5.2.117.0%®|nen-8-enos (3a-p), OCHOBaHHEI HAa peaKIMH JMEHOBOTO cHHTe3a N-apuiMaens-
umu0B (la-p) ¢ dypdypunossim cimprom (2) [2-12]:
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o) /<o
Y & N (D
HOCH, 0 //%
é 0
HO-CH,
la-p 2 3ap

Ar=CgHsg (a), CesH3CH, (6), 2-CH3C5H4( ), 4-CH3CsHa (r) #-CioH; (Il) 3-C2H500CCgH, (e),
3-C3H;00CCqH, ), 3-CaHgOOCCeH, 73), 4-HOOGCsHs M), 4-CHgC(O)NHCeHs (4), 3-
CsHsC(O)NHEIeH4 a1y, 2-0oNCgH, ™) 3.0,NCgH, ™), 4-0oNCeH, 0) 4-HOCsHs ), 4-
CeHsN,CeH, p).

[Ipu UCTIONBH30BAHUU B ITOH peakiuu OMCMAaTICHHUMUIOB (4a-T) B 3aBUCHMOCTH OT MOJIBHOTO
COOTHOIIICHUSI PEareHTOB OBLUIN MOJTyYSHBI MOHO- WJIM OMCAITyKThl TMCHOBOTO cuHTe3a (5a-T, 6a-T)

[13-15]:
X (0]
4a-r

n=2

n=1

@/ H,OH CHZOH

5a- 6a-r

_ _ a); m=1, R=CH X=H (6), 2-Cl (B); R=CH———
m=0, X_3'CH3( ) 2, © ® 2(CH2)4C= ().

Bbu10 ycTaHoBiaeHo, uTo s coenuHenuit (3a-p, Sa-r, 6a-r) HabmogaeTCs SIBICHUE BBI3BAH-
HOM (hoTO(dIyopecIeHIIus B KeNTo-3eleHoi obmactu crektpa [16-20], mo3ToMy OHH SIBISIOTCS
MEePCTIEKTUBHBIMU COeTUHEHHUSMH — (iryopodopamu — st pa3paboTKK Ha UX OCHOBE CBETOTEXHH-
YECKUX yCTpoWcTB. B nanbHelimem Obl10 OKa3zaHO, 4TO OHM oTHOCATCS K | Kitaccy TokcuuHoCTH
— yMepeHHO omnacHble [21-27]. B CBsi3u ¢ BO3MOKHOCTBIO HX MPAKTHYECKOTO MPHUMEHECHHUST HE0OXO0-
TUMO OBLIO M3YYUTh MX YCTOHYHMBOCTH K PA3IMYHBIM TEMIIEPATypaM, BIAXKHOCTH, BO3JICHCTBHUIO
arpecCUBHBIX CPEJ] M BIUSHUE CPEIbl OKPYKEHHS Ha X (POTOAKTUBHOCTb.

Leawb ucciaenoBanus. Vccienoars ycToiuuBoCTh 4-a3a-4-apwi-1-rugpokcumermin-10-okca-
3,5-,I[I/IOKCOTpI/II_II/IKJ'IO[5.2.11'7.02'6],HCLI-8-6H0B K HarpeBaHUIO, BO3JCHCTBUIO BIIAarM U arpeCcCHUBHBIX
Cpell, a TaK)Ke U3YYUTh BIUSHHUE CPEIbl OKPYKCHUS Ha X (DITyOPECIICHTHBIC CBOMCTRBA.

2. Matepuaa u Mmetoabl. Vcxoansie 4-a3a-l-runpoxkcumerun-10-okca-3,5-nuokco-4-gperuntpu-
mukno[5.2.117.02%]nen-8-en,  4-(4-aza-1-ruapoxcumerun-10-okca-3,5-110KCO-4-)EHUITPUIIHKIO-
[5.2.11'7.02'6]z[eu-8-eH-4-HJ1)6eH3017IHa;1 KHCIIOTa OBUIM CHUHTE3UPOBAHBI HA OCHOBE PEAKIUil JTHUEHO-
BOTO CHHTE3a COOTBETCTBYHOINX N-apmiManemHUMHIOB ¢ GyphypuioBeiM crimpToM. HMcmomns3o-
Banbl UK-cniekTpockonus, hiayopoMeTpusi, TOHKOCTOMHAs XpoMaTorpadus.

3. Pe3yabTaThl ucceoBaHusA U UX o0cyxaenue. CuaresnpoBanabie Hamu (hiyopodopsr (3a-p,
5a-r, 6a-r) sBustoTCA MONU(DYHKIMOHAIBHBIMU COSIUHEHHUSIMH, KOTOpbIE COAEpX aT CIHUPTOBYIO,
KapOOKCHIIbHYIO, CIIOKHOI(UPHYIO, aMUTHYI0, HMHIIHYIO, a30- U HATPOrpynmnbsl. OHU SBIISIOTCS
KPUCTAINTMYECKIUMH BEIIeCTBaMHU, YCTOMUMBBHIMU Ha Bo3zayxe. [Ipm ux narpeBanuu go 100°C ne
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HaOmo1aeTcsl yObLTH Macchl, He U3MEHsETCs 1BeT KpucTaioB. [Ipu 6omee BbICOKOI TeMmepaType B
3aBUCHMOCTH OT CTPOCHHSI OHU HAYWHAIOT TUTABUTHCS C PA3TIOKCHHUEM.

W3BecTHO, YTO UMHUBI KaPOOHOBBIX KHUCIOT HCKIIOUUTEIHHO YCTOWYUBBHI K OKHCIECHUIO, HO
JIETKO THUAPOJIM3YIOTCS B KUCJIOH W INEJIOYHOW cpelaxX JO0 MOHOAMHJIOB JUKAPOOHOBBIX KHCIIOT
(amunokucnot). C OCHOBaHUSIMU MMHUJIBI KAPOOHOBBIX KHCIOT 00pa3yroT COJIM, TUAPOIHU3YIOIIUECS
B BOJIe, HO yCTOWYMBBIC B cniupTe. [loaTOMy BHavajne HaMH OblIa MCCIICIOBAHO MOBEACHUE CHHTE-
3upoBaHHBIX (IyopodopoB B BOAHOH cpese. B kauecTBe MOJENIBHOTO COEAMHEHUS ObLT UCTIOIB30-
BaH  Hambonee  goctymHbi  4-a3a-l-ruapokcumerni-10-okca-3,5-1uokco-4-heHunTpUmK-
J'IO[5.2.11‘7.02‘6],I[GLI-8-CH (3a). Jlns wuccrnemoBaHUs THAPOJUTHYECKOW YCTOMYMBOCTH HAMH OBLIH
MIPOBEJICHBI TPU CEPUH OIMBITOB. METOAMKA MPOBEICHUSI HCIBITAHUN 3aKITI0YAIach B BBIICPKHBA-
HuU coenuHeHus 3a B 50-u kpaTHOM HM30BITKE AUCTHWILTMPOBaHHOUM Bonbl mpu 20 (omsiT 1), 40
(ombiT 2) u 80°C (ombIT 3) B TeueHHe 72 4 MpU MEPUOJUUYECKOM MEPEMEIIMBAHUM CMECH. 3aTeM
0CaoK OT(GUIBTPOBBIBATN, MPOMBIBAIM 3 paza AUCTUIMPOBAHHON BOAOW M BBHICYIIMBAIU MPU
KOMHATHOW TeMITepaType J0 IMOCTOSHHOTO Beca. XapaKTEPUCTUKU BBIJICIICHHBIX MMPOTYKTOB TIPHBE-
neHsl B Tadmune 1.

Taoauna 1
Xapaktepuctuku 4-a3a-1-runpoxcumerun-10-okca-3,5-1uokco-4-pennnrpunukio[5.2.117.026 neu-8-ena nocie odpa-
OOTKM BOJOW MPH pa3IUIHON TeMIepaType

Ne omeira | Temmnepatypa, °C | Macca ¢uryopodopa, T UK cnektp, V, cm’? T. mn., °C Ry
HCXOJHAs | KOHEYHas O-H C=0 CH=CH
1° 20 0,100 0,060 [3501,3442| 1702 |3073, 1594 | 150-151 0,61
2 40 0,100 0,055 |3501,3460| 1697 |3079, 1598 150-151 0,61
3 80 0,100 0,045 - 1708 1595 - -

IMpumeuanue. Rt coenuuenus 3a (Silufol, smoent muokcan-crupt 7:1, mposiBuTes — mapsl noaa) 0,61.

[Tpu npoBenennu TCX 00pa3ioB, BHIACIECHHBIX NOCIE BBIIEPKUBAHKS B BOJIC, 3HAUCHUS UX
Rt coBmanu ¢ Rf nucxoanoro npoaykra (3a) (ombitel 1 u 2). U3yuenne MK criekTpoB mokasano ux
MOJTHYIO MJIEHTHYHOCTH C CO CIIEKTPOM HCXoaHOTro (iyopodopa (3a). OnpeneneHue TeMepaTypsl
IUTaBJICHUs 00pa3LoB, BBIAEICHHBIX MOcIe 00pabOTKU C BOJOM, U CMEIIAHHBIX C UCXOJHBIM IpO-
ayktoM (3a) mpoO He Aajno Jenpeccuu Temreparypbl. [locne ynapuBanus QuibTpaToB Ha MAPOBOI
6aHe Ha (ap¢popoBoii yalmike B nepBbIxX AByX omnbiTax (20 u 40°C) Hamu OBUIM MOJTYYEHBI TBEpP/bIE
octaTku, Kotopsle mo naHHeIM MK cniekTpoB (Tabi. 1) cOOTBETCTBYIOT HCXOqHOMY (iryopodopy,
T.€. OH JIMILIb YaCTUYHO pacTBopsieTcs B Boje. B TpeTbeM ombiTe mpu HarpeBanuu 1o 80°C mpowuc-
XOJIMIJIO IOTEMHEHNE CMECH, Macca ocajka cocraBuia JIuib 45% oT ucxoanoil HaBecku. B ero MK
CHEKTpe OTCYTCTBYIOT XapaKTepHble MoJockl noriouienus O—H rpymnmel, 4To MOXKET yKa3blBaTh Ha
PacCKpbITHE TPUIMKINIECKOH CTPYKTYpHI C 00pa30BaHNEM CIIOXKHON CMECH MPOIYKTOB THAPOJIH3A.
Taxkum 00pazom, Ha OCHOBAHHUHM MOJIYYEHHBIX JaHHBIX MOXHO 3aKJIIOYMTh, YTO B HHTEpPBAJE TEMIIe-
patyp 20-40°C dayopodop 3a He moaBepraeTcsi THAPOIU3Y, a IpHU 0oJiee BHICOKOW TeMITeparype
(80°C) nabmtogaeTcst THAPOTUTUICCKOE Pa3I0KEHHE.

Janee ObIIO MCCTeIOBaHAa YCTOMYMBOCTh BHOBb CHHTE3WPOBAaHHBIX (hiyopodopoB 3a k neii-
CTBMIO arpeCCUBHBIX cpell. B kauecTBe MOJIENBbHBIX arpeCCUBHBIX CPel HaMH OBUIM MCIIOJIb30BaHbI
1%-nbie BogHbie pactBopbl xiopuaa Hatpus (NaCl), comsnoit kucnorsr (HCI) u rumpoxcuma
natpus (NaOH). Jlist nccietoBanusi yCTOMYMBOCTH BHOBb CHHTE3UPOBAHHBIX (hITyOopohOpOB K JIeii-
CTBHIO YKa3aHHBIX PacCTBOPOB ObLIA MPOBEACHKI 110 TPU CEPUU OMBITOB. METOAMKA TIPOBEICHHS HC-
NBITAaHUHM OblJIa aHAJOIMYHOM BBIIICOMUCAHHOMY. XapaKTEePUCTHKH BBIACICHHBIX MPOAYKTOB MpH-
BeZIeHbI B Tabnmnax 2, 3. M3 naHHbIX Ta0.2 CliedyeT, 9To Ui 00pasloB, BHIICICHHBIX MOCIE BbI-
nepxuBaHus B 1%-HoM pacTBOope coisiHOW KHCHOTHI, coriacHO TCX uMMeEroT Takue ke 3Ha4eHUs
3HaueHus Ry, kak, u Rt ucxomnoro npoaykra (3a).
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Taoauna 2

XapaKkTepucTUKU 4—a3a-1—rn}1p0Kchemn-10-01<ca-3,5-;[140Kc0-4—(1)eHHnTpHuHKno[5.2.11'7.02-6]z[eu-8-eHa mocie oopa-
00TkH 1% BOIHBIM PaCTBOPOM COJITHOM KHCIOTHI IIPH Pa3IHYHBIX TEMIIepaTypax

Ne onpita |Temnepatypa, °C | Macca diayopodopa, r UK crextp, V, Mt T. m1., °C R¢
HCXOJHAs | KOHEUHas O-H C=0 CH=CH
1 20 0,100 0,070 | 3502, 3442 1703 3074, 1594 | 149-150 | 0,61
2 40 0,100 0,075 | 3501, 3449 1698 3079, 1597 | 150-151 | 0,60
3 80 0,100 0,030 - 1710 1596 - -

Nzyuenne MK crekTpoB mokazano WX MOJHYH HACHTUYHOCTH C CO CIEKTPOM HMCXOIHOTO
dayopodopa (3a). Onpenernenne TemrepaTypsl TUIABICHUS 00pa3IoB, BBIICICHHBIX IMOCIE 00pa-
OOTKHU C BOJIOH, M CMEIIAHHBIX C UCXOAHBIM MPOayKTOM (3a) mpol HE Aalo AETpPEecCHH TeMIepaTy-
pul. Tloce ymapuBanus (uiabTpaToB Ha mapoBoil OaHe Ha ¢apdopoBoi Hamke B MEPBBIX JABYX
onbiTax (20 u 40°C) HaMu OBLIH MOJTyYEHBI TBEPbIE OCTATKH, KOTOpble Mo AaHHbIM MK crekTpoB
(Tabi. 2) COOTBETCTBYIOT UCXOAHOMY (uryopodopy. B TpeTheM OIbITe MPOUCXOIUIO0 TOTEMHECHUE
cMmecH, Macca ocazika coctapuna nuiib 30% ot ucxonHoit HaBecku. B ero UK cnektpe oTcyTcTBY-
10T XapakTepHas nojoca noriomerns O—H rpymnmsl, 94To MOXKET yKa3bIBaTh HA PACKPBITHE TPHUIIHK-
JMYECKON CTPYKTYpBI C 00pa30BaHUEM CIIOKHOM cMecH MPOAYyKTOB Tuapoin3a. Takum oOpa3om, Ha
OCHOBaHUWH TIOJyYEHHBIX JAHHBIX MOXHO 3aKJIFOYHTh, 9YTO B HHTEpBasie Temmeparyp 20-40°C ¢uryo-
podop 3a mpakTUUECKH HE TpeTepreBaeT U3MEHEHU! npu AeicTBuu 1% -HOTO pacTBOpa CONSHOM
KHUCJIOTHI, a TIpu OoJiee BricOkoU Temmeparype (80°C) nabmriomaercs 3HaYUTEIHHOE THIPOJIUTHYE-
CKOE€ pasNoKeHue

Taéauna 3
XapaKkTepucTUKU 4—a3a-1—rn}1p0Kchemn-10-01<ca-3,5-;[140Kc0-4—(1)eHHnTpHuHKno[5.2.11'7.02-6]z[eu-8-eHa mocie oopa-
60TKH 1% BOTHBIM PaCTBOPOM XJIOPHIA HATPHUS MPH PA3NAIHBIX TEMIIEpaTypax

Ne ombita | Temnepatypa, °C | Macca ¢uyopodopa, UK crextp, V, cML T. m., °C R¢
HCXOJHAsl | KOHEYHAs O-H C=0 CH=CH
1 20 0,100 0,099 |3501, 3448 1700 |3079, 1596| 150-152 |0,61
2 40 0,100 0,095 13502, 3447 1700 |3080, 1597| 150-151 |0,61
3 80 0,135 0,035 - 1707 1596 - -

CormacHo Tabin. 3 mis 0oOpasIoB, BBIAEICHHBIX TOCHE BhlIepkuBaHus B 1%-HOM pacTtBope
xyiopua HaTpus, qanable TCX oka3anuch WIACHTUYHBIMH, T.€. 3HAUeHUS UX RfcoBmanu ¢ R ucxon-
Horo npoxaykTa (3a). M3zydenue MK ciekTpoB mokaszano ux MOJHYIO UIEHTUIHOCTH C CO CIIEKTPOM
ucxoanoro ¢guyopodopa (3a). Onpenenenue TemMneparypsl IIaBIeHUs 00pa3loB, BbIICICHHBIX M10-
cie 00pabOTKH C BOJIOM, U CMEMIAHHBIX C MCXOJHBIM NPOIYKTOM (3a) mpo0 HE Jano JAeNpeccuu
temrneparypsl. [locne ynapuBanus GpuIbTpaToB Ha MapoBoii 6aHe Ha (apdopoBoii YalIke B MEPBHIX
nByx onbiTax (20 m 40°C) Hamu ObUTH TTOTYYEHBI TBEPJbIE OCTATKH, KOTOPHIE HAPSIAY C XJIOPUIOM
Hatpus o qaHaeM UK cniektpoB (Tabin. 3) comepxar mo 10% ucxomguoro dguryopodopa. B Tpetbem
ONBITE MMPOUCXOIUIIO IOTEMHEHHUE CMECH, Macca Ocajika cocTaBmia JUlb 35% OT UCXOIHOW HaBeC-
ku. B ero UK criektpe oTCyTCTBYIOT XapaKTEpHBIE MTOJIOCHI MOTJIOICHUs BAJIGHTHBIX Kosebanuii O—
H rpynmsl, 4To MOXeET yKa3blBaTh Ha PAaCKpPHITHE TPHULMKINYECKON CTPYKTYphl ¢ 0Opa3oBaHHEM
CMECH TPOIYKTOB TUAPOIUTUYECKOTO pa3ioxkeHus. Takum oOpa3oMm, HA OCHOBAHUU IMOJYYCHHBIX
JTAHHBIX MOYKHO 3aKJIIOYUTH, YTO B HHTEpBaje temrepatyp 20-40°C ¢yopodop 3a He moaBepraer-
Csl I3MEHEHUSIM TIpH JeiicTBum 1%-HOTO pacTBOpa XJIOpUAa HATpus, a Ipu OoJee BHICOKOW TeMIie-
patype (80°C) HaGmr0aeTCsl 3HAUUTETHLHOE THIPOIUTHIECKOE Pa3I0KEHNUE.

[Ipu neiictBumn 1%-HOro pacTBopa rHIpoKcHaa HaTpus Ha 4-a3a-1l-ruapoxcumermii-10-okca-
3,5-mmoxco-4-pennnrpumukno[5.2.117.02%] nen-8-en (3a) B mHTepBane Temmeparyp ot 20 10 80°C
HaAOJI0AAaeTCsl TMOJIHOE PACTBOPEHHME KpHUCTAIIMYEcKoro mnponaykta. llociemyromee ymapuBaHue
ATUX PacTBOPOB Ha MapoBoil 6aHe B papdopoBoii Hamke nmpuBeso kK 00pa30BaHUIO TEMHBIX Maclo-
00pa3HbIX MPOAYKTOB THIPOIUTHUECKOTO PA3JI0KECHHUS.
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[ToBenenue QuyopodopoB, comepx amux (QyHKIUOHAIBHBIE TPYMIbBI, MO OTHOIIEHUIO K
arpecCUBHBIM CcpeaaM ObLJIO HCClegaoBaHO Ha mpumepe 4-(4-aza-l-ruapokcumerni-10-okca-3,5-
LLI/IOKCO-4-(1)eHHnTpI/IuI/IKJ10[5.2.l.02'6]L[eu-8-eH-4-I/IJI)6eH30171H017I kucioTel (3u). C 3TOM 1ENBIO
HaMu OBUTM TIPOBEJCHBI TPU CEPUU OIBITOB. METOIMKa MPOBEACHHUS WCIBITAHUN 3aKII0Yanach B
BbIIepkUBaHUU 3TOr0 (uryopodopa npu 20°C B 50-u KpaTHOM M30BITKE NUCTUILTUPOBAHHOMN BOIBI
(ombiT 1), 1% -HBIX BOAHBIX paCTBOpPAX COJSHOW KHCIOTHI (OIBIT 2) U THAPOKCHIA HATpuUs (OMBIT 3)
B T€UEHHUE 72 4 MpU MEPUOJUYECKOM MEepEeMEIIMBAHUHM CMECH. 3aTeM OCaJO0K OT(HIBLTPOBHIBAIH,
MPOMBIBAIA 3 pa3a JUCTWUIMPOBAHHON BOJOW W BBICYIIMBAIM TPU KOMHATHON TeMIiepaType 0
MIOCTOSIHHOTO Beca. XapaKTePUCTUKU BbIICTICHHBIX MPOIYKTOB MPUBEIEHBI B TabmuIe 4.

Taoauna 4
XapaKkTepucTUKU 4-(4-21321-l-FI/II[pOI(CI/IMCTI/IH-10-0Kca-3,5-,Z[I/IOKCO-4-(1)€HI/IHTpI/ILII/IKHO[5.2.11‘7.02‘6]-,II6L[-8-6H-4-I/IJI)-
OCH30MHON KUCIIOTHI ITociie 00paboTKH pa3MuIHbIMU peareHTamu pu 20°C

Ne ompiTa Pearent Macca ¢dayopodopa, T UK cnektp, V, cM ™ T. m1., °C R¢
HUCXOJHAsi | KOHEYHas O-H C=0 CH=CH
10 Bona 0,100 0,100 3494 1704 13092, 1607| 174-175 0,41
2 1% BoaHBI pac- 0,100 0,070 3494 1705 | 3093, 1608 175 0,41
tBop HCI
3 1% BoaHbII 0,100 PactBop- - - - - -
pactBop NaOH Hics

[Mpumeuanue. Ricoenuuenus 3u (Silufol, amoent nuokcan-cnupr 7:1, mposisutens - napsl nomaa) 0,41,

[Ipu nposenennn TCX 00pa3LioB, BBIAECIECHHBIX MOCE BBIIEPKUBAHUS B BOJE, 3HAUCHUS UX
Rf coBnanu ¢ Rf ucxognoro npoaykra (3u). M3yuenne UK crekTpoB mokazano ux MOJTHYIO HUJEH-
THYHOCTH CO CIIEKTPOM UcxoaHoro ¢uryopodopa (3u). Onpenernenne TeMreparypbl IUIaBICHUS 00-
Pas3LoB, BBIAEICHHBIX MOciie 00pabOoTKHU C BOJOM, M CMEIIAHHBIX C UICXOJAHBIM NPOAYKTOM (31) Ipod
HE JTayo Jenpeccun Temreparypsl. [locie ynapuBanus ¢guibTpaTa Ha mapoBoii 6ane Ha dapdopo-
Boii yaike Bo BTopom ombite (1% HCI) Hamu ObLT MONTydeH TBEPAbIA OCTATOK, KOTOPBIN 1O TaH-
HbiM UK criekTpa cootBeTcTBYeT McxoaHomy diyopodopy 3u. Crenosarensho mpu 20°C dayopo-
¢dop 3u He moaBepraeTcs TUAPOIU3Y, a JIUIIbL YACTHUHO pacTBopsieTcs B 1% BOJHOM pacTBOpE CO-
JSTHOHM KUCIIOTHI. B TpeTheM OmbITe MPOMCXOANIO TIOCTETICHHOE PACTBOPEHUE CMECH M 00pa30BaHKE
KeNToro pactsopa. [lo-BuaumMomMy, mpu CMEIIeHUH KOMIIOHEHTOB MPOTEKAET peaklus HerTpanusa-
LMY U MOCIIEAYIOIIEe pacCKphITHE UMUAHOTO KoJiblia. TakuMm 00pa3oM, Ha OCHOBAaHUM IOITYYEHHBIX
JAHHBIX MOKHO 3aKIIIOUUTh, 4TO mpu Temneparype 20°C dbayopodop 3u He moaBepraercs u3MeHe-
HUSM NpU JE€HUCTBUH BOABI U 1%-HOT0 pacTBOpa COJIIHOM KHUCIIOTHI, a Ipu AeiictBuu 1%-Horo pac-
TBOpa THJIPOKCH/Ia HATPUs HAOIIOIAeTCs TOJTHOE THIPOIUTHUECKOE Pa3IoKEeHHUE.

Jlis u3ydeHus: BIMSHUSA CPEIbl OKPYKEHUS Ha (IyOpeCLEeHTHbIE CBOMCTBAa HOBBIX (Iyopo-
(bopoB HaMu OBLTH KCIOJIB30BaHbI OeciBeTHBIH Jak Mapku C. Arley Ha OCHOBE HUTPOIICIUTIONO3bI U
snokcuaHbIi Kiei. [IpenBapurensHo ToToBWM 1-3% cycrneH3un TOHKOpacTepThiX (ioypodopos
(3a, n) B yKa3aHHBIX CBSA3YIOIINX, KOTOPHIC 3aT€M TOHKMM CJIOEM HAHOCHJIMCH Ha CTEKIISTHHYIO Tj1a-
CTHHKY, XJIOMYaTOOyMa)XHYIO TKaHb WJIA MPO3PAYHBIN TUIACTHK, M BBIACPKUBAIHM TPH KOMHATHOU
Temneparype B TeueHue 24 4. [lomyueHHsle 00pa3iibl ObUTH MOABEPTHYTHI MUKPOCKOIIUU Ha MPHOO-
pe «Jltomam-4y». OIyOpUMETPHUIO OCYIIECTBIUIM C MOMOIIBI0 MuKpomomMuauMmerpa OGMOIJI-1A.
DneKTpuuecKrue mapaMmerpsl mpH Beex (IyOopecleHTHBIX U3MEPEHHUIX Ha BCEX 3aMepax OMpesens-
JTUCh CNEYIOMIMH MapaMeTpaMu: BXoxHoe Hampspkenue 900B, compotusnenne ycmmurens 10°
Owm. B nacanke Obu1 ycranoBieH 30H1 1,5. [[ns usmepenus: ucnonsizoBaicss ®IY-39, nmokaszanus
CHUMAJIHCh ¢ U(POBOTO BOIbTMETpa. Ha Kakaom mpernapare u3Mepsiii HHTEHCUBHOCTH (uryopec-
LEHIIMY He MeHee yeM oT 10 yuyacTkoB, NaHHbIE ycpeaHsau. 3anupatommii ceeropuiastp KC18,
Asosoyxn=410 HM, cBeTopunbTpel @C, BC, C3C. [TomyuyeHHble pe3yabTaThl MPEICTaBICHBl Ha PHC.
Kak mokazaHo Ha 1aHHOM PHCYHKK, (Iyopecuupyromas akTHBHOCTh MCTIONIb30BaHHBIX (1yopodo-
POB B TMOJHON Mepe COXpaHseTcss U HauboJIee WMHTEHCUBHO MposBisieTcs B ¢uoneroBoir (A 421,
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436,5 um), cuHell u xento-3eneHoit (A 484, 507, 523, 569 HM) o0nacTax creKkTpa MpyU HAHECEHHUH
ajuykra (3M) Ha XJI0IMIaTOOYMaKHYIO TKaHb.
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JJIIHA BOJIHBI )., HM

Puc. ®nyopecuupyrommas akTHBHOCTE coeuaenuit (3a) u (3u),
HAaHECEHHBIX Ha MONHMATIIICHOBYIO IUICHKY (1), XiIomyaTo0yMaxHyIo TKaHb (2) u cTexio (3).

4. BwiBoabl. HMccrnemoBana yctoumBocTh 4-a3za-4-apwi-l-ruapoxcumetmn-10-okca-3,5-1uokco-
Tpumkio[5.2.117.0%6 nen-8-eHoB Kk HarpeBaHMIO, BO3IEHCTBHIO BOJBI, AT PECCHUBHBIX CPEJl M BIIHS-
HUE Ccpelibl OKpYXKEeHHs Ha uX (IyopecueHTHbIe cBoiicTBa. [lokazaHo, UTO OHM SBJISIOTCS YCTOWYH-
BBIMU K JEHCTBHUIO BOJBI, pa30aBIEHHBIX BOJHBIX PACTBOPOB COJITHON KHCIIOTHI M XJIOPUIA HATPUS
B uHTepBasie temrepatyp ot 20 mo 40°C, a nmpu 80°C u npu AEHCTBUU BOJIHBIX PACTBOPOB THIPOK-
CU/Ia HATPUSl OHM TIOJIBEPTAIOTCS TUAPOIUTUYECKOMY paciieryieHuo. [Tokazano, 9To AJisi KOMITO3H-
MH CUHTE3UPOBAHHBIX (IyopodOpoB HA OCHOBE HUTPOLIEIUIIONO3bI M SMOKCHAHON CMOJIBI Ha0III0-
JlaeTcs SIBJICHUE BBI3BAHHOM (iryopecteHIMY B (PUOJIETOBOM, CHHEH, TOIy0O0l U JKeNTo-3eJIeH0i 00-

JaCTAX CIEKTPA.

KonduukT nHTEpecoB — aBTOPHI MOATBEPKIAIOT, YTO MyOJIMKYEMbIM UIMH MaTeprail HE HapyllaeT
ABTOPCKHUX /WM MaTePUAIBHBIX MPAB TPETHHUX JIUI, B TOM YHCJE IOPUIUYECKUX, HE SBISTFOIINXCS
aBTOpPaMH TAHHOM CTaTbH.

PaGoTa BbInoIHeHA NPH y4yacTuH GoHIa coaelicTBHS Pa3BUTHIO MAJbIX (POPM NpeANPUSITHI,
aorosop Ne23161'Y2/2014 Bu. Ne0004401
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XHUBBIE CHUCTEMBI H UX HHHBOAIITMOHHAS [IPUBAEKATEABHOCTH
KIJACCUOPUKALIUSA TIOCTKOJIDKTOMUYECKUX CUHIPOMOB
B.E. Bojakos

OI'bOY BO «Yysamickuii rocyaapcTBeHHbIN yHUBepcuTeT nMeHn W.H. YibsHoBay, r. Uebokcapsl,
Poccus

HpI/IBe,HeHa Knaccn(bmcaum{ MOCTKOJIDKTOMUYCCKUX CHUHAPOMOB, NO3BOJIAIOLIAA I/I}_'LCHTI/I(I)I/IIII/IPOBB.TL Pa3INYHbIC 11O
TSAXKCCTU MATOJIOTUYCCKUEC CUHAPOMBI 1 BI)I6paTI) COOTBETCTBYIOIIYIO neqe6Hy10 TAKTUKY.
KiroueBble ciioBa: KHaCCI/I(bI/IKaLII/IFI TMOCTKOJIDKTOMHUYCCKUX CUHAPOMOB.

bosne3nu TOJICTOM KHUIIKM 3aHMMAlOT OJHO M3 BEAYLIUX MECT Cpey IATOJOTHH OPraHoB IH-
LIEBAPUTEIBHON CUCTEMBI, NPEACTaBIsIsl OJHY M3 Hambolee BaKHBIX MEIULIMHCKUX MPOOJIEM.
[Ipexne Bcero, OOJIBIIMHCTBO KOJIOMPOKTOJIOIMYECKON MATOJIOIMU OTJIMYAETCS MIMPOKOM pacmpo-
CTPaHEHHOCTBIO, BCTPEYAsCh KaK y JIMI[ MOJOOI0 M 3pEoro Bo3pacTa, TaKk U Yy JIMLl HOXKHIOTO U
CTapuecKoro Bo3pacta. J[aHHas MaToONOTUs MOpaXkaeT MPEUMYIECTBEHHO Haubosee TPyI0Ccrioco0-
HYI0 4acThb HaceleHHsA. CHEKTp KOJONPOKTOJIOTMYECKUX 3a00JE€BAaHUN HACTOJIBKO LIMPOK, YTO
TPYAHO NOJAAETCS y4eTy, BKIIIOUasi, MPEX/IE BCETO, TKEIYI0 OHKOJOTUYECKYIO MAaTOJOTHIO (pak),
S3BEHHBIE KOJIUTBl PA3JIMYHONW 3TUOJIOTUH, AUBEPTHKYJBI, 3aBOPOTHl CUTMOBHUJHON KHILIKH (pexe
cJIenol KUIIKM), 6ose3np KpoHa, mapanpoKTUThI, FeMOPPON M MHOTHE JIpyTrue 3a00IeBaHusl.

BOJIBIIMHCTBO KOJIONPOKTOJIOTUYECKUX 3a00J€BaHUN TPeOyIOT XHUPYPrU4eCKOro JIEUeHHs.
MHorue U3 onepaTUBHBIX BMELIATEIbCTB HA TOJICTOM KHUIIKE OTIMYAIOTCS OONBIION TPaBMAaTHUHO-
CThIO, YACTBIM Pa3BUTHUEM B PAHHEM IOCIIEONEPALIMOHHOM NEPUOJIE TSKENBIX U OMACHBIX OCIIOXKHE-
uuii [1,2] u np.

HecMmoTpst Ha ycrnexu COBPEMEHHOW XUPYpPrHM, TOTajdbHAasg M CyOTOTaJIbHAsl KOJIKTOMUS O
HACTOSIIIET0 BPEMEHH, OCTAIOTCs HauboJiee TSKEIbIMUA U TPAaBMAaTUYHBIMU BMEIIaTeIbCTBAMU B a0-
JOMUHaIbHONW xupypruu. Iloutm kaxnas Takas omepanus, OCOOEHHO KOMOMHUpPOBaHHAas, TauT
OMACHOCTb Pa3BUTHS Pa3IMUYHBIX IO TSKECTH MOCIECONEPALMOHHBIX OCIOXHEHUN (THOMHBINA NEpU-
TOHUT, CETICUC, OCTPasl MOJIMOPraHHas HEJOCTaTOYHOCTb U Ap.). UTo *ke KacaeTcs OTAAJICHHBIX I10-
CJICZICTBUN OOIIMPHBIX PE3EKUUH TOJICTOM KHILIKH, TO OHU IO CUX TOp MPEJICTaBICHBI B TUTEPAType
€IMHUYHBIMU UCCIIEJOBAHUSAMHU, UYTO MOATBEPKIAAETCA OTCYTCTBUEM €AMHON KJIACCU(PHUKALMU MTOCT-
KOJ3KTOMUYECKUX CHHIPOMOB, YaCTOM MOJMEHON B KIMHUYECKON MPAKTUKE Pa3IMYHbIX BEAYLINX
CHHJIPOMOB I10CJI€ PE3EKLUHU TOJICTOW KUIIKU COOMpaTEIbHBIMI TEPMUHAMU, KaK «COCTOSIHUE T10CIIE
PE3EKIMH TOJICTOIO KHUILIEYHHUKA», KCOCTOSTHUE IOCIE KOJIIKTOMUN», KCUHAPOM aHemuu» u np. O
CJIO’)KHOCTHU IIPOOJIEMBI OCTKOJIIKTOMUYECKUX CHHJIPOMOB U €€ aKTyaJIbHOCTH MOXHO CYJIUTh XOTs
ObI IO OTCYTCTBHIO OOBEKTHBHBIX JJAHHBIX O YAaCTOTE TOI'O WJIM MHOTO MAaTOJIOTHYECKOr0 CHHAPOMA
IIPU PA3IUYHBIX 0 00bEMY PE3EKLUI TOJICTOro KUIIeYHUKa. boJbloe 4nciio HeTpy10CIOCOOHBIX B
CBSI3M C yJNaJEHUEM TOJICTOTO KHUIIEUYHUKA, HEPEAKO C YAAJIEHUEM WIN PE3EKLUEN COCEIHUX Opra-
HOB IIPUJIAET JAHHOM MATOJIOIMU HE TOJbKO MEJUIIMHCKOE, HO U Ba)KHOE COLMAIBHOE 3HAYEHUE.

Pa3paboTannas HaMu KinacCU(pUKAIMS MOCTKOJIPKTOMUYECKHX CHHIPOMOB IPUBECHA B Ta0-
JHLE.

Tab6muma
Knaccugukarus nocTKOI3KTOMUYECKUX CUHIPOMOB

1. I'emaTonornueckue paccTpoiicTBa (aHeMus);

2. Jlepummt maccel Tena (UCTOIICHHE);

3. CuHApOMBI, CBSI3aHHBIE C HapylleHHeM (YHKIMOHAJIBHOW JEATENIbHOCTH OpraHoB
MUIIeBapeHuss (CHHIPOM  MababcopOIuM, HapylieHHe (QYHKIMOHAJIHHON  JESATEIbHOCTH

MIO/KEITY TOYHOH KeJIe3bl, ICUCHH);
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4. Nnapes;

5. Merabonuueckue pacctpoiicTBa (aButamuHo3 K, yMeHblIeHHe KoinyecTBa o0mero 0enka
B IJIa3Me, TUIIONPOTEUHEMHUSL, TUITOKAINEMUS], TUITOKAIbLIUEMHUS U JIP.);

6. PyO1oBBIii CTEHO3 MIICOPEKTAIEHOTO aHACTOMO3;

7. PerunuB paxa,;

8. CoueTaHHbBIE CHHIPOMBI.

OcHOBOI U1 cOo3AaHUs yKa3aHUH KiaccH(UKALUKU MaTOJOTUYECKUX CHHAPOMOB IOCIE pas-
JHYHBIX 110 00BbEMY PE3EKINI TOJCTON KWIIKH SBHJINCH KIMHUYECKUE MaTEpHalbl, OIyOINKOBaH-
Hble HAMU B MOHOTpaduu «Xupypruueckue 3a00seBaHus TOJICTON KUIIKW» [2].

Nznoxennyto kimaccu(UKamuio HENb3sl NMPU3HATH McueprnbiBaomeil. [lo Mepe HakomeHUs
HOBBIX (DaKTOB OHa OyJ1eT, HECOMHEHHO, COBEpPIICHCTBOBATHCS, HO HAa CErO/IHS OHA B OIpEJIeIEHHON
Mepe MOXET OTBEYaTh 3alpocaM KIMHHYECKOW MpakTuku. JlaHHas kinaccuuKanus mo3BOIIsET H3-
0exaTh TOM HEONpPEeNeIeHHOCTH, KOTOpas CBsi3aHa C OOJBIION TPYAHOCTHbIO MIECHTU(UKALUU TOTO
WJIA UHOTO CHHIPOMA, 0COOEHHO B CITydasX COYETAHHOW MaTOJIOTHH.

Cnucok Jimrepatypbl
1. [Ipo6nu III. Xupyprus kumednuka // bynanemr: U3n-Bo Akagemun Hayk, Benrpus, 1983.

2. Boakos B.E., Boaxos C.B. Xupyprudeckue 3a0osieBaHus Toyctor kumku // Uebokcapsl: M31-Bo
UYysam. yH-Ta, 2017. — 206 c.
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AAATHOCTHKA A JJEYEHUE HECOCTOSITEJIBHOCTH HIBOB
AYOIAEHAJIBHOU KYJIBTHU ITOCJIE PESEKIHUU KEJIYIKA U TACTPOKTOMUH

B.E. Boaxos, C.B. Bojkos

@I'bOY BO «Yysamickuii rocynapctBeHHbI yHuBepcuteT uMenu U.H. YinpsHoBa», r. Yebokcapbl

[IpoBesieH PeTPOCIICKTUBHBIN aHATHM3 PE3yJIbTATOB TePMETU3AIIUH TyOCHAIBHON KyJIbTH Y 885 OOJBHBIX, MEPEHECIINX
racTpakTomMuio (846 4en.) o MOBOAY paka XedyAKa W Jpyrux 3a00JIeBaHUM 3TOTO OpraHa M pe3eKIHIo eryaka (29
YeJl.) TI0 TIOBOAY SI3B ABEHAIIIATHIIEPCTHON KUIIKH, OCJIOKHEHHBIX MACCHBHBIM KPOBOTEUEHNEM, IICHETPALIUEH B TOJIOB-
Ky HOKEITyJAOYHOH >KeJle3bl U NMeYeHOUHO-AyOCHATIBHYIO CBA3KY. I'epMeTH3aius KyJIbTH OCYILECTBIISAIACH CIIMBAIO-
muM anmaparoM YO-40 u pyuneM cnocoboMm. HecocTosiTenbHOCTh IIBOB JyOAEHAIBHOM KyJIbTH OTMeueHa y 11
(1,24%) 6ombHBIX. [Ipu racTpIKTOMHUN FepMETH3ALHUIO AyOACHABHON KYIBTH SBIISETCS [IETIeCO00pa3HbIM HCIIONIB30Ba-
Hue cuuBatomiero anmnapara Y0-40, a npu BBINOTHEHUH pe3eKui xenyaka no bunbpot-1I mpenmnodrenue npu repme-
TH3ALMH JIBEHAIUATHIICPCTHON KUILIKH CIIEyeT OTAaBaTh PyYHOMY CIIOCO0Y.

KioueBble cjI0Ba: HECOCTOSTENHHOCTh IIBOB IYOJCHAIBHONH KyJIbTH IIPHU TAaCTPIKTOMHH M PE3EKIHMH IKEIyAKa,
OCJIO’KHEHHUSI, JIe4eOHas! TAKTHKA.

Axmyanvnocms. HecoCTOSITENFHOCTD IIBOB JBEHAAIATUIIEPCTHON KUIIKU — OJJHO W3 HamboJjee
YACTBhIX U TSKEIBIX OCJIOXKHEHUU TMOCie pe3eKuu xenyaka no bunbpor-1I u ToTanbHON racTpaIk-
ToMUHU. HacToTa 3TOr0 OCIOXHEHUs MO JaHHBIM pa3HbIX aBTOPOB, paszinyHa. [lo gaHHBIM
B.C. Masra ¢ coaBrt. (1975), u3 115 601bHBIX, NEPEHECIINX TACTPIKTOMUIO U PE3EKLIUIO KapIuaib-
HOTO OTJEJa MO TMOBOJly paka jKelyJKa, 4acTOTa 3TOro OCJOKHEHHMs cocTaBuia B cpeaHeM 0,9%,
M.3. Curan u @.111. Axmet3siHoB (1987) u3 235 ractpakromMuii y OOJIBHBIX PaKOM KEITyIKa JAerep-
METHU3alIMI0 KYJIbTH ABEHAAIATUTIEPCTHON Kuliku HaOmoaanu y 1 (0,4%) namuenta. [Tocne pesek-
LMY JKEITyJKa HECOCTOSATEIbHOCTh LIBOB JYOJCHAILHON KYJIBTH COCTAaBIISIET B cpeaHeM 3%, Koieo-
asick ot 0,4% 1o 9%. JlertanbHOCTh mpU 3TOM oOciiokHEHUHU coctaBisger oT 30 no 80% (Pyukun
B.U., 1992; Arees A.®., 2004; Bonkos B.E., Bonkos C.B., 2012; u ap.).

HecocTosiTenbHOCTh KYNBTH JIBEHAIIATUIICPCTHON KUIIKHA HAOMIOIAETCS TIOYTH C OJIMHAKOBOM
4acTOTOW NP pazIUYHbIX MOAU(UKALNAX PE3EKUUI KeayIka no crnocoly bunbpot-11, HE npenoT-
Bpaiaer ee U OpayHOBCKUU aHACTOMO3, B TOM UHKCJE W Mocie ractpakromur. [Ipu pesexium xe-
JyJKa 1O MOBOJY paKa 3TO OCJIOKHEHUE BCTPEUAETCS peKe U OOBIUHO SIBISETCS CIEACTBUEM Hapy-
LIEHUSI TEXHUKU ONEPATUBHOTO BMEIIATEIbCTBA MM MEPECEUCHUH JBEHAIUATUIIEPCTHON KUIIKU B
30HE PaKOBOW WHOWIBTpAIMU TKaHEW. HecoCTOSTeN HOCTh IIBOB KYJIBTH JIBEHAIATHUIICPCTHOM
KHIIKHA 3aHUMAET NIEPBOE MECTO CPEeIU MPUYHH CMEPTH OOJIbHBIX MOCIE PE3CKIUH KEIyAKa IO TMO-
BOJY SI3BCHHOUW OOJIC3HU.

HecMoTpss Ha MHOTOYHMCIIEHHBIE HCCIEIOBAHUS OTEYECTBEHHBIX U 3apyOE€KHBIX aBTOPOB, Jie-
yeOHasl TAKTHKA IIPU HECOCTOSTEIbHOCTH IIBOB KYJIbTU JIBEHAJUATUIEPCTHONW KHUIIKU OCTaeTCs He-
penieHHoi. B nureparype uMeroTcs equHUYHbBIE COOOIIEHUS O YacTOTE HECOCTOSITETLHOCTHU IIBOB
IyOJIeHAIHOW KYJIBTH TIPU aTUIHYHON €€ 00paboTKe y OOJIBHBIX C OCIOKHEHHOW KPOBOTCUCHHEM
WY TIEHETpalMe sA3Bbl JIBEHAALATUIEPCTHONM KUIIKHU. JI0 HACTOSIIEro BPEMEHU HE YAENSIeTCs
JIOJKHOTO BHUMAHUS JIe4eOHOM TaKTUKE NPU TaKUX TSKENbIX OCIOKHEHUSX HECOCTOSTENIbHOCTH
LIBOB JIBEHAILIATUIIEPCTHOM KHILKHU, KAK PACIPOCTPAHEHHBIN THOWHBIN MEPUTOHUT, CETICUC, TIOJINO-
praHHas HeAOCTaTOYHOCTh M Jp. Kak mokaspiBaeT KIMHUYECKAas NMPAKTHKA, HA HBIHEIIHEM JTarle
Pa3BUTHUSL XUPYPrUU HE IPOCMATPUBAETCS YETKOW TEHICHIMU K CHUKEHHUIO BBICOKOM JIETAIBHOCTHU
BCJIEICTBHE HECOCTOSITEIbBHOCTH LIBOB JTyOJEHAIBHOMN KYJIbTH Y OOJNbHBIX, HEPEHECUINX PE3EKLUIO
xenynka no bunbpot-1I mo moBoay Tak Ha3pIBaeMbIX «TPYAHBIX 53B». Bce 3TO, B 1enoM, cBuae-
TEJILCTBYET 00 aKTyaJlbHOCTH IMPOOJIEMBI HECOCTOSTEIFHOCTH HIBOB AYOJECHAIBHOW KYJIBTH, OCO-
OCHHO MPH HU3KOPACTIONIOKEHHBIX S3BaX JBEHAAIATUIIEPCTHON KHILIKH, OCIOKHEHHBIX MAaCCHUBHBIM
KpOBOTEUEHHEM U MEHETPAIEe B TOJIOBKY MOKETYIOUHOM kKeye3bl U MeYEeHOYHO-AYO0I€HATbHYIO
cBs3Ky. K ToMy ke cienyer yuuThIBaTh TOT (DakT, UTO B MOCIEAHEE IECATUIIETHE C LIEbIO JICUCHHUs
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SI3BEHHOM OOJIE3HU JKeTMyJIKa U JIBEHAIIATUIEPCTHONW KUIIKU IIUPOKO UCHOIB3YETCSl KOHCEPBATUB-
HBIM MeToA seueHus: (MHruouTopsl Ho—pernenTopoB rucramuHa, 6J0KaTOpPbl MPOTOHHOW MOMIIBI U
Ip.), Omaromapsi 4emy pe3KO YMEHBIIWJIOCh KOJHMYECTBO BBIMIONHSAEMBIX PE3EKIUN KeNlyaKa, uTo
MOBJIEKJIO YTPATy TEXHUUYECKOIO BBIMOJIHEHUS PE3EKLUH JKeIyKa AaKe XUPYpPraMu BbICILIEH KaTe-
rOpuH. DTO OTPA3UIOCh, B MEPBYIO OYEPEIb, HA KAUECTBE TePMETH3AIUH TyOJCHAIBHON KYIbTH U
YXYALLIEHUU HEMOCPEICTBEHHBIX PE3YJIbTaTOB PE3EKLUMU JKEIyJIKa U TOBBIIIEHUU JIETAIbHOCTH
BCJIE/ICTBHE HECOCTOATEIHHOCTH IIBOB KYJIbTH JABEHAAIATUIIEPCTHON KHILIKH C MOCIEAYIOIIUM pa3-
BUTHEM THOMHOIO MEPUTOHUTA U JPYTHUX TSAKEJBIX MOCICONEPALMOHHBIX OCIOKHEHUHN (Cemncuc,
ocTpasi MOJHUOPTaHHask HEAOCTATOYHOCTH U JIp.).

Llenv uccneoosanus — N3y4UTh YaCTOTY PA3BUTHS HECOCTOSITEIbHOCTH 1IBOB KYJIbTH JIBEHA 1A~
TUTIEPCTHOM KUIIKH Y OONBHBIX, IEPEHECHINX TACTPIKTOMUIO U PE3EKIINIO XKemyaKka o bumsport-11.

Mamepuan u memoowi. IIpoBesieH peTpOCHEKTUBHBIN aHaIN3 HEMOCPEICTBEHHBIX PE3yJIbTaTOB
YIIWBAaHUA KYJIbTH JIBEHAIATUICPCTHOM KHUIIKH 32 Tiepuoa ¢ 1972 r mo 2015 r y 846 GonbHBIX, Te-
PEHECIINX THUIOBbIE (CTaHAAPTHBIE) U KOMOMHUPOBAHHBIE TACTPAIKTOMUU U Y 29 OOJbHBIX, Mepe-
HECIIMX pe3eKuto xenyaka no bunbpot-II 3a nepuoxg ¢ 01.01.2009 r mo 01.05.2019 r. B ananuzu-
pyemoii rpymme, oO0benuHstomeii 846 OonbHBIX, MyX4uH Obu0 518 (61,23%), >keHIMH —
328 (38,22%). Bospact 601bHBIX HaxoauiIcs B mpeaenax ot 21 r 1o 84 ner, a cpeaHuii BO3pacT co-
ctaBisn 59,7 net. OcHOBHYIO Tpymimy 00nbHBIX (815 wemoBek, 96,34%) cocTaBisuid MalUEHTHI,
ctpanaromue paxom xenyaka [-111 craguit. Y ocHOBHBIX 31 GOJBHOTO raCTPIKTOMUHU OBLUIH BBITIOJ-
HEHBI 10 TOBOAY APYrux 3aboneBaHuil (Iudy3HBII NOIUIIO3 XKENyAKa, OCIOKHEHHBIN 370Kaye-
CTBEHHBIM MIPEBpALICHUEM U KPOBOTEUEHHEM, TOTAJILHBIM HEKPO3 JKETyIKa U Ap.).

B ananusupyemoii rpymnmne, o0beIUHEHHBIX 29 OOJBHBIX, MYXYUH ObUIO 21 M >keHmuH — 8.
bonsabie ObUTH B BO3pacTe OoT 28 10 86 ner. BceM 60abHBIM TaHHOM Tpymibl ObLTa MMPOBEACHA pe-
3eKnus Kenynka 1o bunbpor-l1l mo moBoay sA3BeHHOH O0JIe3HM ABEHAIIATUIICPCTHOM KHIIKH,
OCJIO’)KHEHHOM MAaCCHBHBIM KPOBOTEHYEHHMEM U TEHETpaluedl B TOJOBKY MOIXKETYIJOYHOU Keye3bl
WJIM TICYEHOYHO-TyO/ICHAIBHYIO CBSI3KY. Y BCeX OONBHBIX JaHHOM TPYMITBl YIIUBAHUE TTOATPUBPAT-
HUKOBOH KyJIbTH JBEHAILATUIEPCTHON KUIIKH ObLITIO MPOU3BEACHO PyYHBIM criocoboM (1o Huceny,
Oauny C.C. u gp.).

VY ananusupyemoil rpymmbl, o0beauHsomend 846 OonbHbIX, ¥y 815 (96,3%) uen. ymmuBaHue
KYJIbTH JIBEHAILATUIIEPCTHOM KUIIKH MPOU3BEACHO ¢ MOMOUIbIO clMBaromero annapata Y0-40, a
y octanbHbIX 31 (3,7%) 4den. repMeTn3anusi KyJbTH BBIIOJIHEHA PYYHBIM CIIOCOOOM MO OOILENpH-
HATONH MeTozuke. [locne 3aBepiieHUs] TacTPIKTOMUU WIIM PE3EKLUH JKEIyIKa y BceX OONBHBIX K
KyJbT€ JIBEHAJIATUIIEPCTHON KHUIIKU MOABOJIMINA JIBE PE3UHOBBIE JAPEHAKHbIE TPYOKH, KOHIIBI KO-
TOPBIX Yepe3 OJHY KOHTpAINepTypy B MpPaBOM MoapeOepbe BBHIBOIWINM HAPYXKY AJISL €KEIHEBHOTO
MIPOMBIBAHUS TOJNEYCHOYHOTO MPOCTPAHCTBA PACTBOPOM AHTHUCENTHKOB WJIM aHTUOMOTUKOB. [Ipu
Pa3BUTHH HECOCTOSITEIBHOCTU TYOJCHAIBHOW KYJbTH JIBE JPEHAXKHBbIC TPYOKH BIIOJIHE Oo0ecreyu-
BaJIM OTTOK TOTO WJIM MHOTO KojudectBa (MHornaa ao 700 mut u Gosee) colep>KMMOro JIBEeHaIaTH-
NIEPCTHON KUIIKU (KeN4b, TAHKPEATUYECKUI COK, KUIIEUHBIH COK). AIEKBAaTHOCTh JPEHUPOBAHUS
MOJNEYEHOYHOTO0 MPOCTPAHCTBA B OOJACTH AYyOJI€HATIbHOM KyJIbTH IO3BOJSUIa Yy OOJBIIMHCTBA
O0JNBbHBIX M30€XaTh BBINOJIHEHUS PEalapOTOMHU M IPOBOJHUTH JICUCHUE JTAHHOTO OCIIOXKHEHUS
KOHCEPBATUBHBIM METOJ/IOM, BKJIIOUAs BHIIIOJHEHHUE B Psji€ ClydyaeB KOHTpaNepTyphl B MPaBoi Moj-
B3JIOITHOW O0JIACTH I APEHUPOBAHHUS TIOJIOCTH MAJIOTO Ta3a.

Pezynomamer u ux obcyscoenue. Hamm uccneqoBanus mokasaid, 4TO ONTUMAalIbHBIM BapHaH-
TOM YIIMBAaHUs KYJbTH JIBEHAILIATUIIEPCTHON KHILKH SIBJISETCS TAHTAJIOBBIN IIOB C MTOMOIIBIO CIIH-
Batoiero anmapara ¥ 0O-40 ¢ mociaeayronuymM NorpyKeHUeM KyJbTH B KUCETHBIN 1I0B WJIM B JIBa TO-
JTYKHACETHBIX I1IBA C JIOTIOJIHUTEIBHOW TEPUTOHU3AIMEN C IOMOIIBIO Y3JIOBBIX MM Z-00pa3HbIX ce-
PO-CEpO3HBIX MIBOB. J[J1s1 HANOXKEHUsT TaHTAJIOBOTO IIBa anmaparoM Y 0-40 mocTtaToyHO MOOMIM3a-
LMY KUIIKKA HA TIPOTSKEHUU 2-3 cM HIbKe npuBpaTtHuka. OqHako ciivBaroniuil annapat Y 0-40 mis
00paboTKN AyOoAEeHATBbHONW KYJIBTH IIPU BBIITOJHEHUU TACTPIKTOMUU HE BCETJa MOXKET ObITh IpUMeE-
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HeH. B wacTtHOCTH, mpHM 3HauUMTENbHOW MHOUIBTPALMK JBEHAALUATUIIEPCTHOW KHILIKH, OCOOEHHO
3aJlHEl ee CTEHKH, MOXET ObITh IIPOpE3bIBaHUE TKaHEH ¢ 00pa3oBaHKEM JieeKTa Mo JIMHUU TaHTa-
noBoro mBa. [Ipope3biBaHuE MIBOB IOCJE HAJOKEHHUS CIIMBAIOLIETO amnmapara Ha JIBEHaAlaTH-
MEPCTHYIO KAIIKY HaMH HA0II0Aanock y 3 00IbHBIX. B 3THX ciydasx ymmMBaHue KyJIbTH 3aBEPIICHO
OOBIYHBIM PYUYHBIM CIIOCOOOM.

[Ipu ucnosnp30BaHUM MEXAHUYECKOTO CIoco0a 00pabOTKM AyOJEHATBHOW KYJIbTU MPHU BBITOJ-
HEHHMH racTP3KTOMHH HECOCTOSTEIbHOCTh IBOB HAMHU Ha0mo1anack y 2 60ybHbIX. M3 HUX y oJTHOM
(0,1%) ©onpHOIT B Bo3pacTe 60 jet, nepeHecuieli KOMOMHUPOBAHHYIO FACTPIKTOMUIO C pE3eKIMei
abJIOMHUHAJIBHOTO OTJeNa MUIIEBOAA M CIuleH’KTOMUeH. KynbTs nBeHaIUaTUIIEPCTHOW KUIIKH Yy
9TOM OOJNBHOM, ObIIa YIIMTA TUITMYHO C MMOMOIIBIO ciuBaroiero anmapara Y 0O-40 u morpyxeHueM
KyJIbTU B KHCETHBIN LIIOB M JIOMOJHUTENIbHBIM HaJIOKEHHEM CEepO-CEPO3HBIX Y3JIOBBIX LIBOB. [Ipu-
YUHAMH HECOCTOSATEIbHOCTU LIBOB AYOJEHAJIbHOW KYJbTH SIBUICS, MO-BUAMMOMY, Pa3BUBIIMNCS
OCTpBII MOCIeonepaMoHHbI TaHKPEOHEKPO3, BBI3BABIINI HEKPO3 TKAHEBBIX CTPYKTYP KHUIIKH B
30HE HaJIO’KEHHBIX IIBOB, YTO TOBJIEKJIO UCTEUEHHUE 0 JIPEHAXKY AYOACHAJIBHOTO COJIEPKUMOI0 Ha
15-it nens nocne onepauuu B oobeme 30-40 M B CyTKU. Y OOJNIBHOM HACTYyNMII JIETAJIbHBIN HCXOA
Ha 18- 1eHp mocine onepanuu OT PacIpOCTPAHEHHOTo (GUOPHHO3HO-THOMHOTO MEPUTOHUTA BCIIE-
CTBHME IOCJICONEPALMOHHOTO MaHKPEOHEKPO3a U MHOYKECTBEHHBIX MEXKHILIEYHBIX adcueccos. B
YXYIIIEHUH COCTOSHHS 3TOH OOJIbHOW M IMPOrPEeCCHPOBAHUU IMEPUTOHHUTA OMNPEICICHHYIO pPOJIb
chirpana, 0e3yciIOBHO, M1 HECOCTOSATEIBHOCTh IIBOB KYJIBTH JBEHAILATUIIEPCTHOW KHUIIKHU. Takum
o0pa3om, u3 846 GONBHBIX, MEPEHECHINX rACTPIKTOMHIO, HECOCTOSATENILHOCTh LIIBOB KYJIBTH JBEHA-
JIIATUIIEPCTHON KUIIKK Habo1anack kpaine peako —y 2 (0,24%) nauueHToB.

Jlo HacTosiero BpeMeHu npeioxeHo 6onee 100 MeToq0B repMeTH3aIMK KyJIbTH IBEHA/IA-
TUTIEPCTHOW KUIITKA Yy OOJIbHBIX SI3BOM JIBEHAAIATUIIEPCTHON KHIIKH, OCIOKHECHHOW MAaCCHUBHBIM
KpPOBOTEUEHHEM WJIM IE€HETpallMeld B TOJIOBKY IIO/DKEIYJIOYHOM JKEJI€3bl U IEUYEHOYHO-
IYOJIEHAJIbHYIO CBA3KY. Pa3BuUTHE HECOCTOATENBHOCTHU IIBOB JAYyOJCHAIBHON KYJIbTH HEPEIKO 00y-
CJIOBJIGHO TEXHHYECKUMH IOTPEIIHOCTAMHU 00pabOTKH KyJIbTH, OIMIMOKAaMHU BHIOOpA METO/a TepMe-
TU3al1M KYyJIbTH, HApyILIEHHEM KPOBOOOPAIIEHUS B TKAHSAX JABEHALATUIEPCTHON KUIIKU U ap. U3
29 OONBHBIX, Y KOTOPHIX ObUIM YCTAHOBJICHBI OCJIOXHEHHBIC S3BbI JBECHAIATUIIEPCTHONW KHUIIKH,
HECOCTOSITENIbHOCTh TyOJeHaNbHOM KyiabTH oT™MeueHa y 9 (3,1%) mauueHToB, U3 KOTOPBIX 5 yMmep-
10. [IpuunHON NeTaNBHOrO UCX0a ABWICS PACIPOCTPAHCHHBIM THOMHBIN IEPUTOHUT, CETICUC U T10-
JIUOpraHHas Hel0CTaTOYHOCTb.

/Jluacno3 HECOCTOSITENLHOCTH IIBOB ABEHAALIATUIIEPCTHON KHUILKU HETPYAEH U CTAaBUTCS Ha OC-
HOBAHUHU JOCTAaTOYHO XAapaKTEPHOW KIMHUYECKOH KapTHHBL. B COMHHTENBHBIX Cilydasx peleHHE
JOJKHO CKJIOHATBCS B MOJIb3Y CPOYHOM penanapoToMuu. Uem paHbllle NPEANPUHATO ONEPATUBHOE
BMEIIATEIbCTBO, T€M OOJIbIlIE BO3MOXKHOCTEH i criaceHus OosibHOro. IlockonbKy BO Bpems ra-
CTPIKTOMUH HJIM PE3CKIMU XKeNyIKa K KyJIbTe IBEHAALATHIIEPCTHON KHUILIKE MOJBOAATCS OOBIYHO
JIBE ApEHaKHbIE TPYOKH, IMAarHO3 HECOCTOATENBHOCTHU LIIBOB HE MpeAcTaBisieT TpyAaHocTu. U3 npe-
Haxell Ha 4-9 cyTku (MHOTAA MO3XE) WM IO APEHAXHOMY KaHaly HAauMHAET BBIACIATHCA B TOM
WA UTHOM KOJIMYECTBE IyOAE€HAIBHOE COJIEPIKUMOE C KETUbIO.

IIpy HECOCTOATENBHOCTH IIBOB KYJIBTU JBEHAILATUIIEPCTHOM KHIIKH MOKa3aHO IKCTPEHHOE
ONIEpPATUBHOE BMEUIATENBCTBO 3a HCKIIOUEHHEM CIydaeB, KOIJa K YIIMBAIOLIEHCS KyJbTe ObUIM
MOJIBEICHBI OIHA WJIM JIBE ApPEHa)KHbIE TPyOKH, oOecreunBaloye HaieKHOEe APECHUPOBAHUE TIOJ-
[IEYEHOYHOI'0 MPOCTPAHCTBA, CBOOOAHBIN OTTOK AYyOJEHAIBHOIO COAEPKUMOIO M OTIpaHUUYCHHE
30HBI BOCHAJIUTENBHOrO mpouecca. OmnepaTuBHOE BMEIIATENBCTBO JOJDKHO OBITh MHUHHUMAJIBHO
TPaBMaTHYHBIM U 3aKJIIOYAThCS B MOJABEICHUU K JYOJEHAJIBHOW KyJIbTE JOMOJHUTEIBHOIO JApeHa-
Ka, a TaKKe JIpeHaxel B noaguadparmMaibHOe IPOCTPAHCTBO, a MIPU HEOOXOTUMOCTH — B MOJIOCTh
MaJIOTO Ta3a yepe3 KOHTpanepTypy B MPaBOM MOAB3IOIIHON 00acTH. [IOMBITKM MOBTOPHOTO YIITH-
BaHUS KYJITH B YCIOBHAX NMEPUTOHUTA U MHPHUIUPOBAHHBIX TKAaHEW SABISETCS HEONPABIAHHBIM H3-
3a OOJBLION BEPOSITHOCTH IOBTOPHOIO PACX0XKJIEHHs LIIBOB U YBEIMUYCHMS Ae(PEKTa B KyJbTe JBeE-
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HAJIIATUIIEPCTHON KUIIKHA, OCOOCHHO TIO 3a/IHEH €€ CTEHKE, MOXET ObITh MPOpE3bIBAHUE TKAHEH C
oOpa3oBaHueM JeheKTa 1Mo JUHUU TAHTAIOBOTO IIIBa.

KoncepBatuBHOe jeueHue OONBHBIX C AYOACHAIBHBIM CBUIOM OOBIYHO BKIIFOUAET MEPOMPUs-
THs1, HaIPaBJICHHBIE HA MOJABJICHNE BHEIIHECEKPETOPHON (DYHKIIMH TIOKETYIOYHON JKeTe3bl, KOp-
PEKLIMI0 OETKOBOTO M BOJHO-AJIEKTPOIUTHOTO OOMEHA, 3aIIUTy KOKM OpIOIIHON CTEHKH BOKPYT
JpEHaXXEe OT MOBPEKIAOIIETO ACHUCTBUS AYOJCHAIBHOTO COAECPKUMOTO. BOJBHBIM 3ampeniarot
MpUeM MHUILK Ha 2-3 JHS yepe3 Kaxable 1-2 IHs ¢ Ha3HAaueHHEeM NMapeHTepalibHOro nutanus. boiee
1enecoo0pa3Ho KOpMIICHHE OOJIBHBIX Yepe3 30H]I, MPOBEICHHBIA B OTBOJSIIYIO TIETIIIO MO dHJIO-
CKOIUYECKUM KOHTposieM. Takoil Ha30€t0HAIbHBIN 30H] MOKET HAXOAUTHCS B TOIIEH Kumike 10 10-
20 mmeit. I[uma, BBoguMas yepe3 30H[, JOJDKHA OBITh MOJHOLIEHHOW M COJIEpX aTh HEOOXOIUMOE
KOJMYECTBO OENKOB, KHPOB U yriaeBodoB. Koppekius HapymieHuil  OeIKOBOrO ¥ BOJHO-
3JIEKTPOJIMTHOTO OallaHca JOJDKHA TPOBOIUTHCS CHUCTEMATHYECKU C TIOMOIIBIO BHYTPHUBEHHBIX
TpaHcy3uii mna3Mbl, OETKOBBIX MPENapaToB, AIEKTPOIUTOB, BBEACHHS KOJUTOUIHBIX U KPUCTAIIO-
UJHBIX XUIKOCTEH. B CBsI3M ¢ 3TMM HEOOXOIUM NUHAMHYECKUN KOHTPOJb 32 YPOBHEM OOIIETO
Oenka KpOBH, 3JICKTPOJIUTOB, IIOKA3aTEISIMHU KHUCIOTHO-ILIEJI0OYHOTO PAaBHOBECHSI U Jype3a.

Takum 00pa3oM, HECOCTOSITENHLHOCTh IIBOB yOJEHAIBHON KYyJIbTH MOXET MPOSBIATH CEOs
TpeMs My TSAMMU:

1) conmepKuMOE JBEHAAATUIICPCTHON KHIIKH TOCTOSHHO BBIACIISCTCS Yepe3 JIaapOTOMHYIO

paHy;

2) eciau BO BpeMs TacTPIKTOMHHM WM PE3CKIMU JKEIyJKa B MOJNCUCHOYHOE MPOCTPAHCTBO
BBEJICHbl JPEHaKHbIE TPYOKH, TOT Yepe3 HUX TMOSBISETCS BbIACICHUE 1yOJ€HAIBHOTO
COJIEPKUMOTO;

3) comepXHMO€  IBCHAJIATHIICPCTHON KHIIKH CKAIUIMBACTCS TMOJ MEYCHBIO WM TOJ
nuadparmoii B Buje abcriecca, 4To yaaeTcs BIIBUTH Ipu nipoBeneHun Y3U u KT.

CkoruieHre B OpPIOUTHON IMOJIOCTH TyOJIEHAIBHOIO CONEPKUMOI0 BEJET K TSAXKEJIbIM OCIIOXKHE-
HUSM: OTPAaHUYCHHOMY WM PaCHpOCTPAHEHHOMY MEPUTOHUTY, MoaguadparMaibHOMy, MEKKH-
IIEYHOMY M Ta30BOMY alcleccam, MaHKpeaTuTy, oOpa30BaHHOIO TOHKOKHUIIEYHBIX M TOJCTOKH-
IICYHBIX CBUIICH, IBEHTPAIIUU KUIICYHUKA, BHYTPUOPIOIIMHHOMY KPOBOTECYCHHIO BCIEACTBHE ap-
PO31H KPYIIHBIX COCYJIOB, CEIICUCY, TOYEYHON HETOCTATOYHOCTH, KAXEKCHH.

Ipogpunaxmuxa HECOCTOSITENTFHOCTH IIBOB yOJ€HAIBHON KyJIbTH BKIIOYACT IIUPOKHHA KPYT
MeponpusiTiii. Cpe HUX Ba)KHEWIIee 3HAYCHHE MMEIOT CIeAyomme (akTophl: CBOCBpEMEHHAS
KOPPEKIHs B JOOMEPANMOHHOM MEPUOJIe HAPYIICHUH OETKOBOTO OTMEHA, BOAHO-AJIEKTPOIUTHOTO
OanaHca, KHUCIOTHO-IIEIOYHOTO PAaBHOBECHS, aJIeKBATHOE BO3MEIIEHHE KpoBoIoTepu. B ciydasx
HEHAJIEKHOTO YIIMBAHUS KYJIbTH CIEAYET HCIOJb30BaTh HA30€IOHAIBHOE WM HA30/lyO0JI€HAJIbHOE
30HJIMPOBAHUE C MOMOIIBIO CHELUAIBHOTO 30H/Aa C BBEJICHUEM KOHIIA €r0 B OTBOASAIIMI OTPE30K
TOIIEH KHIIKH WK JBEHAIIATUIIEPCTHYIO KUIIKY. Takoe 30HANpOBAHUE HEOOXOIUMO MPOBOIUTH B
TeueHue 5-7 cyTok u Oojee mocie onepanuu. K HemocTaTkaM Takoro MeToja MOYKHO OTHECTH He-
ONaronpusATHOE BIMSHHUE JUTUTEILHOTO 30HIUPOBAHUS HA JIETOYHYIO BEHTUJISIHIO.

CrnenyeT ykas3aTb, YTO /10 HACTOSIIETO BPEMEHU HET aOCONIOTHO HA/EKHBIX CIIOCOOOB YIIUBA-
HUS KyJbTHU JBEHAIUATUIIEPCTHON KUIIKUA. ECTECTBEHHO, UTO MPAKTUYECKUU OMBIT XUPYpra, €ro
BBIOOD XUPYPrUYECKOM TAKTHKH, YMEHHE MPUMEHHUTh B 3aBUCHMOCTH OT CUTYallMu U XapakTepa ma-
TOMOP(}OJIOTHIECKUX U3MEHEHUH BBIOPATh TOT WIM MHOM MeTo]l 00paboTku KyiabTH. OAHUM U3 ON-
TUMAJIbHBIX BaPUAHTOB YIIMBAHUS 1yOJCHAIBHON KYyJIbTH CIEIYyEeT CYUTATh TAHTAJIOBBIN IIOB C IO-
MOIIBIO ciMBatomiero annapara ¥ O-40 uiu ero aHaJloroB ¢ MOCIEAYIOUIUM MOTPYKEHUEM KYJIbTH
B KHCETHBIN IIOB WJIM JBA MOJYKHUCETHBIX IIBA C JTONOJHUTEIBHON MEPUTOHM3ALNEH C TOMOIIBIO
Y3JIOBBIX CEPO-CEPO3HBIX LIBOB.

Kaxk mokazanu Hamm HaGmrofeHus1, cruBatomui anmapat Y 0-40 mist 00paboTKH KyJbTH JBE-
HAJIIATUIIEPCTHON KUIIKU TP BHITIOJHEHUH TaCTPIKTOMHUU HE BCET/Ia MOXKET OBITh MPUMEHEH, B
YaCTHOCTH, MPHU 3HAYUTEIHHOW WMHOUIBTPALMU CTEHKH KUIIKU. Y MOAABISIONIErO OOJIBIIMHCTBA
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OOJILHBIX C HECOCTOSITENILHOCTHIO IIBOB JYOACHANBLHOM KYJIbTH MOKa3aHO KOMIUIEKCHOE KOHCEepBa-
THUBHOE JICYEHUE, KOTOPOE NIPUBOAMT K ITOCTENIEHHOMY 3aKpbITHIO cBulla. [Iponecc neuenus nyone-
HAJILHOTO CBHIIA ObIBACT JUTUTEIbHBIM (3-4 Hemenu u O6osee) u TpeOyeT ONpeaeICHHOTO TEPIICHHSI
CO CTOpPOHBI O0JIbHOTO U Bpaua. Hepenko, ocoOEHHO B Te€UE€HHE MEPBOr0O MOJIYrous MOcie onepa-
LIUH, CBUIIM PELUAUBUPYIOT, @ 3aTEM BHOBb 3aKPBIBAIOTCS MOCIE KOHCEPBATUBHOTO JeueHus. Eciaun
JyOJE€HAJIbHBIA CBUII MOCJE JUIMTEIHLHOIO KOHCEPBATUBHOIO JICUEHUSI HE 3aKpbIBAaeTCs, a OOJbHOM
ocnabeBaeT U UCTOIIACTCS, MOKET BO3HUKHYTH BOMPOC O TMOKAa3aHUSAX K ONEpPaTUBHOMY BMeEIla-
TEJILCTBY — (PUCTYITIOIHTEPOCTOMHUH.

BeiBOABI:

1. B xemyno4HOM XHUPYpPrMM HECOCTOATEIBHOCTh IIBOB KYJBTH JABEHAALATUIEPCTHON KHUIIKU
SBIIETCS OJHUM U3 HauOoliee TSDKENBIX IOCICONEPAlMOHHBIX OCIOKHEHUH, TpeOylolmux B
OOJIBIIMHCTBE CIy4YaeB BBINOJHEHUS HSKCTPEHHOM pENanapoTOMUU C MPOBEACHUEM ILIMPOKOIO
JPEHUPOBAHUS U CaHAIMH OPIOIIHOM MOJIOCTH.

2. YmuBaHWe KyJIbTH JIBEHAILUATHIIEPCTHOM KHUIIKH PYYHBIM CIHOCOOOM ¥ C TIOMOIIBIO
cumBatolero annapara Y O-40 mo3BosiieT yMEHbIIUTh YaCTOTY HECOCTOATENbHOCTH AYOAEHAIbHOU
KYJIbTH NP BBIIIOJIHEHUHU TaCTP3KTOMUHU 110 NoBoAy paka a0 0,24%.

3. Ilpy BBIOJIHEHMH PE3EKIMU JKeilyaka 1o buiabpor-II ymmBanue ayoieHanbHOW KYJIbTH Yy
OOJIBLHBIX C HU3KOPACTIOJIOKEHHOW OCIOKHEHHOM S3BOM (MPHU TaK HA3bIBAEMOU «TPYIIHOU S3BE») 0
HAaCTOSIIEr0 BPEMEHH IPOJOJIKAET OCTaBaThCA, METKOMY BhIpaK€HHIO PUHCTEPEPA, «aXUILIIECOBOMN
naToi». Beibop Meroma ymmMBaHHS KyJIbTH B 3HAYUTENBHOW CTEMEHU 3aBHCUT OT YPOBHSA
KBaIM(UKAIIMK XUpypra U €ro yMEHHUsS HaXOAWTh HECTaHJApPTHOTO PEIICHUS B 4Yepe3BbIUaiHOM
TPYXHOM CUTYAaLIUHU.

Cnucok Jimrepartypbl

1. Acees A.®. JlyonenanbHas KynbTs: yueOHO-MeToandeckoe nmocooue / A.®D. Arees, M.A. Arees,
A.X. Nasnermmn, A.H. YUyrynoB u ap. // Kazaab-ExatepunOypr, 2004. — 84 c.

2. Bonxos B.E. OnacHble MOCIEOoNnepauonHble ociaoxHeHus B xupyprun / B.E. Bonkos, C.B.
Bonkos // Uebokcapsl: U3a-Bo Uysamr. yu-ta, 2012, C.193-208.

3. Maam B.C. Pezexuus xenynka u ractpskromus / B.C. Mast, FO.M. IlanusipeB u np. M.:
Menumuna, 1975.

4. Pyuykun B.J. KommuekcHast MpoQHIaKTHKa HECOCTOSTENFHOCTH IIBOB IYOJEHAIBHOW KYJIbTH
MOCJIe PE3EKIINH Kemyaka. ABToped. auc... Kaua. Men. HaykK. Tromens, 1992, — 29 c.

5. Cucan M.3. T'acTpsKTOMHSI M pe3eKIMs Xelynka mo moBoxy paka / M.3. Cwuran, O.I1.
Axwmer3sHoB // Kazanb: U3n-Bo Kazan. yn-ta, 1987. — 272 c.

6. Mulholland M.M., Doherty G.M. Complications in Surgery // Philadelphia, Baltimore, New
York, 2006. — P. 385-406.



29 uroHs

HAYKA U UTHHOBAIIUUA
7 nroas

2019

POJIb XUPYPTUUECKOM CAHAIIMU CAJIBHUKOBON CYMKH
U 3ABPIOIIIMHHOM KJETYATKH Y BOJIbHBIX
OCTPBIM HEKPOTUYECKUM NAHKPEATUTOM

B.E. Boakos, C.B. Boiaxkos

OI'bOY BO «Yysamickuii rocyaapcTBeHHbIN yHUBepcuTeT nMeHn W.H. YiesHoBay, r. UeOokcapsl,
Poccus

B pabote mpexacrarieH aHanu3 pe3yabTaroB jeueHus 1036 OOJNBHBIX OCTPHIM MAHKPEATUTOM. 3HAUUTEIHHOE MECTO
YIIEJICHO POJIM XHUPYPrHYecKOW CaHalMU CAIbHUKOBOW CYMKHM W 3a0pIOIIMHHOM KIETYAaTKH B JBYX aHAJIM3UPYEMbIX
rpymmax, (1-g rpymmna — 27 4en. u 2-s Tpylna — yMepInue manueHTsl — 18 den.). B mepBoii rpymnme G0NMBHBIX yMepin
11(40,7%). 3abprommHHy0 (IETMOHY M THOHHO-HEKPOTHYECKYIO CEKBECTPAIIMIO TTOHKETYA0UHOM jKee3bl B 00MacTi
CAJIbHUKOBOM CYMKH CII/Ilye€T paccMaTpuBaTh Kak €IMHbBIA NEepBUYHBII I'HOMHBINA OYar B pa3BUTHHU CEIICHCA, CENTHYe-
CKOTO IIOKa ¥ MOJMOPraHHON HexocTaTouHOCTH. [IpodrmakTika yKa3aHHBIX OCIIOXKHEHHH 3aKIF0YaeTCs B IIPOBEACHUN
MOBTOPHBIX XHUPYPrHYECKHUX CaHAIMH CaTbHUKOBOH CYMKH W 3a0pIONIMHHOM KIETYATKH.

KaroueBbie cioBa: 3a0prommHHast (uierMOHa, HEKPOTHYECKHH IaHKPEATHT, PETPONEPUTOHEATbHBIH KOMIIAPTMEHT
CHHJIPOM, OCJIOXKHEHHMSI, XUPYPrHUecKasl CaHalusl, JIeTaTbHOCTb.

Llenv pabomuvl — naTh KIMHAYECKYIO OLIEHKY POJM XUPYPTHUECKOW CaHAIMU CATbHUKOBOM
CYMKHU U 3a0pIONIMHHON KJIETUYATKU y OOJIbHBIX OCTPHIM HEKPOTHUYECKUM MaHKPEATUTOM.

Axmyanvrocme. VccnenoBaTeny B pa3HBIX CTpaHAX MHpa OTMEUYAIOT POCT YHMCIA CIIydacB
OCTpOro MaHKpeaTuta B nocieaHue roasl. [loutu kaxmoe mocieaHee AeCSITUIECTHE COMPOBOXKAACT-
sl yIBOCHHEM OOIIEero KoJaruuecTBa O0JbHBIX AaHHBIM 3a0oneBanueM. B CILIA exerogHo rocrnuTa-
musupyetcs 6osee 300000 manueHToB ¢ NEPBUYHBIM TUATHO30M OCTPOTO MaHKpeaTuTa. JlaHHOE 3a-
OoJsieBaHUE SBIACTCS MPUUMHON CMEPTH €XeroHo mpubim3utenbHo 3200 yern. ¥ TOMONIHUTEbHBIM
(hakTOopoM B pa3BuTHH JeTanbHOro ucxona eme y 4000 ven. [Ipsvple 5)KOHOMUYECKHE 3aTPaThl TIPH
ITOM 3a00JICBAHUH €XKEroaHO mpeBbimarT 2 Miapa $. IIpu 3ToM eXKeromHo B 3TOW CTpaHe peru-
CTpUpYyETCs JTOMONMHUTENbHO 32-44 cimydaeB octporo mankpearuta Ha 100000 macenenus [2]. Co-
TJIACHO HAIIMM JIaHHBIM, 3a nepuon 2018 r B nedeOHbIX yupexxaeHusx Yysamickoil PecryOmuku ot
octporo nankpeoHekpo3a ymepio 50 gyen. C 2009 r o 2018 r Toneko B BY BCMII 1. YebGokcapsr
HaXOJMJIOCh Ha cTalMoHapHOM JeueHuu 1036 yen., 3 Hux ymepio 49 (4,7%) nmamuentos. B To xe
BpeMs PU HEKPOTUIECKUX (hopMax OCTPOTO IMaHKPeaTHTa JIETaJTbHOCTh COCTaBMIA B cpeHeM 32%.
Cpenu psza TSDKEIBIX OCJIOXKHEHHHM OCTpOro maHKpeatuTa 0co0oe MeCTO, B IJIaHE MPAKTHYECKOU
3HAYMMOCTH 3aHUMacT, 3a0prommHaHas ¢ermona [2]. HecMoTps Ha ycrexu COBpeMEHHOU XHPYp-
I'MH, MHOTHE BOIPOCHI, KAaCAIOIIHECs TUarHOCTUKY U JICUSHUs 3a0pIOUTMHHON (DIIErMOHBI, OCTAIOTCS
HEpEeIIeHHBIMH.

[IpuBeneHHbIE TaHHBIE CBUIETEILCTBYIOT, HECOMHEHHO, 00 aKTYaJIbHOCTH MPOOIEMBI OCTPO-

r'o MaHKpeaTUuTa ¥ HEOOXOUMOCTH €€ TallbHEeHIel pa3padoTKH.
Martepuana u Mmetoabl. [log HammM HaOIIOEHIEM HAXOAMIOCH 27 OONMBHBIX ¢ (prierMoHo 3a0pro-
IIMHHOM KJIETYaTKH, BO3HUKIIEH BCJEICTBUE OCTPOr0 HEKPOTHUECKOIro MaHKpeaTuTa. Bospact
60mbHBIX KoNebnercs ot 27 no 86 ner. MyxxuuH 6but0 19, sxenmmH — 8. 13 27 GonbHBIX ymepin
11 (40,7%) nanuenToB. 13 ananusupyemMoil rpynmsl, oobeauHsonieit 50 ymepmux G0JbHBIX B Je-
4yeOHbIX yupexaeHusx Yysamickoir PecnyOnuku 3a 2018 1, 3a0prommaHas (jerMoHa OTMEYEHa Y
18 (36%) mauuenToB. Bo3pact manueHToB 3TON rpyImisl Koynebancs ot 35 1o 96 net. Myx4uH ObI-
710 25, *KeHuH — 25.

Hapsiny ¢ 3a06prommHHOM (IeTMOHOHM y TaHHOW TPYIIIBI YMEPIIUX MAIMEHTOB Ha ayTOTICHH
BBISIBJICHBI THOWHBIN TepuTOHUT (3 uen.), orek Mo3ra (4 uen.), cencuc (1 yen.), nuHEKIHMOHHO-
TOKCUYECKHH MIOK (3 4er.), moaruopraHHas HeqocTaTouHOCTh (7 uen.). Bce mepedrciieHHbIe 0CIoX-
HEHHSI B OOJBIIMHCTBE CIIy4aeB COYETAINCH MEXKAY COOOH, ABISASACH IPUUMHON (aTaJIbHOTO HCXOA.
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Pezynemamur u ux oocyscoenue. AHanu3 MOTYYSHHBIX PE3YIbTaTOB CBUAETEIBCTBYET O TOM,
YTO 3a0pIOIIMHHAS (JIErMOHA SIBJISETCS CPABHUTEJIBHO YacThIM M HanOoJiee TSKEJIBIM U ONAaCHBIM
OCJIO)KHEHHEM OCTPOr'0 HEKPOTHYECKOTo MaHKpeaTuTa. HanOosblryio OmacHOCTh MPEICTaBISIOT
THOIHBIC OPa)KEHUs 3a0PIOIIMHHOM KJIeTYaTKH, OCOOCHHO MMEIOIINE TEHAECHIUIO K IPOrpeccupo-
BaHUIO U PACIpPOCTPAHEHUIO BIUIOTH O Majoro ta3a u auadparmel. OcoOEHHO 4acTO B THOWHO-
BOCIAJIMTENBHBIN MpoLecC BOBIEKaeTcs napaHedpaabHas U PETPOKOINYECKas KIEeTUaTKa, B CBS3H C
4yeM, KpaifHe He0OX0AUM BH3YaIbHbBIH OCMOTP yKa3aHHBIX 30H, B KOTOPBIX (POPMHUPYIOTCS THOMHO-
HEKPOTHUYECKUE MACChl 32 CUET OTTOPTHYBLIMXCS CEKBECTPOB M CKOIUIEHUH THOSA. AHAJOTMYHBIE
M3MEHEHHs HAOII0AAl0TCs B CAIbHUKOBOM CyMKE, B KOTOPOW YK€ B acenTHUYecKoi (haze maHkpea-
TUTa 00pa3yIOTCsl )KUJKOCTHOE CKOIUIEHHE U Pa3IMYHON BEJIMUYMHBI CEKBECTPHI 32 CUET OTTOPTHYB-
IIMXCSl YYaCTKOB HEKPOTHUYECKOW TKaHU jkeje3bl. [Ipu 3ToM BU3yaJbHO B 3a0pIOLIMHHON KJIeTYaTKe
OTMEYaeTcsl 0TeK, MHQUIbTpaLUsa U TeMopparnueckas UMOMOUIMS, HHOTA ¢ JUCCEMUHHPOBAHHBI-
MU O4aramMu >KUpOBOT'O HEKPO3a WJIM y4aCTKaMH HEKPOTHUYECKOTO NETpUTa U C(HOPMHPOBABIIUXCS
TOH WX WHOM BEJIMYUHBI aDCIIECCOB.

[TocraHoBKa AuarHo3a 3a0pIOMIMHHON (JIErMOHBI U 00Pa30BaBIINXCS THOMHBIX CKOIUICHUH B
pa3UYHBIX OTJENaX PETPONEPUTOHEATBHOTO IMPOCTPAHCTBA SIBISAETCS UYPE3BBIYANHO CIOXKHOM.
Knuanuyeckue cuMITOMbI 3a0pIOMIMHHON (pIIerMOHBI HE crielu(UYHBI U HEPEIKO OHU HACJIauBaIOT-
Cs HA CUMIITOMBI OCTPOTo TMaHkpeatuta. OOmue nposiBaeHUss HHOEKIUN y OOJIBHBIX ¢ (PrerMOHOM
3a0pIOMIMHHON KIJIETYATKU OTPAXKAr0T BO3ZHUKIIYIO TSDKEIYI0 HMHTOKCHKAIMIO. DTO IMPOSBISETCS
KJIMHUYECKU TEMIIepaTypoil, 03HOOOM, 4aCThIM IyJIbCOM M APYTUMH OOIIEN3BECTHBIMU CUMITOMA-
MU THOMHOI MHTOKCHKAIMU. 3a0pIolIMHHAs (DJIETMOHA YacTO COMPOBOXKIACTCS pa3BUTHEM IMapalu-
TUYECKOW KHIIEYHON HEMPOXOJUMOCTH. Y OOJBHBIX NMPU THOWHOM IpoIeccCe B 3a0pIONTUHHOMN
KJICTYaTKH HaOJI01aeTCsl, KaK MPaBHIIO, BHICOKUN JIEMKOLUTO3 CO CABUIOM (OPMYIIBI KPOBU BIIEBO,
yckopenHast COD.

WNndopMaTUBHBIMU METOIAaMHU JUATHOCTHKH 3a0PIOIIMHHOM ()JIeTMOHBI M 3a0pIOIIMHHBIX a0-
creccoB saBistoTcst Y3U, KonbroTepHas ToMmorpadus U saepHo-MarHuTHeIN pezoHanc (MPT). Uto
KacaeTcsl PEHTIC€HOJIOTHYECKOTO MCCIIEIOBAHUSA, TO OHO B OOJBIIMHCTBE CIIydaeB He JaeT HeoOXo-
JUMBIX JJIs1 KIIMHUIMCTA CBEICHU.

B nauvanbHOI cTanuu OOMBHBIM C 3a0pIONMIMHHON (DIIETMOHON MOKa3aHO KOHCEPBAaTHBHOE Jie-
YEeHHE C IPUMEHEHNEM aHTUOMOTHKOB IIUPOKOTrO CHEKTpa AelcTBus. IIpn BOSHUKHOBEHUH NPU3HA-
KOB HarHOCHHUS U YXYALICHUH OOLIET0 COCTOSHUS OOJBHOT0, HECMOTPSI Ha MPOBOAMMOE KOMILJIEKC-
HOE JIEUeHHE, BO3HUKAET HEOOXOAUMOCTh B BBINOJIHEHUH XUPYPrUUECKOr0 BMEIIATENbCTBA, TO €CTh
JanapoTOMUH, BCKPBITUH a0CIIECCOB M JIPEHUPOBAHUM 3a0pIOMIMHHOIO MpocTpaHcTBa. [Ipu Hamu-
YU B CAJIBHUKOBOW CYMKE WJIM 3a0pIONIMHHON KJIeT4aTKe HEKPOTHYECKHUX TKaHEH M CEKBECTPOB
MoCJIeIHUE YAAISAIOTCA (HEKPIKTOMUS, CEKBECTPIKTOMMS) M CAIbHUKOBAsl CyMKa, U 3a0pIOIIMHHOE
MIPOCTPAHCTBO JIPEHUPYIOTCSL.

[Tpu auddy3HOI 3a0pIOMIMHHON (IIETMOHE C BBRIPAXKEHHBIM OTEKOM KJIETUYATKU HEOOXOAUMO
C/ieNIaTh HECKOJIBKO Pa3pe30B € MOCIEIYIOIMM BBEICHUEM JIpEHAKEH JUIsl €KEAHEBHOTO, IIOCTOSH-
HOTO NMPOMBIBAHHUS 3a0PIOIIMHHON KJIETYaTKH pacTBOPAMU aHTUOMOTHUKOB U AHTHCENTHKOB. 3aKpbl-
TBI TIPOTOYHBIA PETPONCPUTOHEATFHBIN JIaBAXK JIOJDKEH SIBISATHCS OJHUM M3 BAKHBIX JICUCOHBIX
MEpPONPUATHIA B KOMIUIEKCHON Tepanuy npu (GaerMoHax 3a0pIOLUIMHHON KJIETYaTKU U 00pa30BaHUU
THOMHBIX 3aTEKOB B PA3IMUYHBIX OTJENIaX PETPONEPUTOHEATHHOTO MPOCTPAHCTBA Yy OOJBHBIX OCT-
PBIM HEKPOTHYECKMM MaHKpeaTHUTOM. K cokaneHuio, y HEKOTOPhIX OOJIBHBIX MPOrpeCCUPYIOLIHi
THOMHO-HEKPOTUYECKHA MpOoIecC B 3a0pIOMIMHHON KJIeT4aTKe TPeOYyeT BBINOJHEHUS MOBTOPHOTO
OTIEPAaTUBHOIO BMELIATEIbCTBA C LIENbIO YAAJICHHsI BHOBb 00Pa30BABIINXCS CEKBECTPOB U HEKPOTH-
YEeCKHMX TKaHEH, a TAaK)Ke BCKPBHITUS BHOBb 00Pa30BaBIIMXCSI THOWHBIX 3aTEKOB.

[ToBTOpHBIE ONEpaTHUBHBIE BMEIIATENbCTBA JODKHBI 3aBEPIIAThCA IIUPOKUM IPEHUPOBAaHHEM
3a0pIOMMHHOTO TPOCTPAHCTBA M MPOBEACHUEM 3aKPBITOTO TOCTOSHHOTO PETPONEPUTOHEATHEHOTO
naBaxka. Heo6Xo1MMOCTh peryisipHOro NpOBEIEHUS XUPYPIUUECKON CaHAIlUK CaJbHUKOBOM CyMKH
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Y 3a0pIOIIMHHON KJIETYATKH AUKTYETCS TEM, UTO 3Ta MHPEKIMOHHAS 30Ha CTAHOBUTCS KakK OBl mep-
BUYHBIM THOWHBIM 0YaroM B Pa3BUTHU CETICHCA U CETITUYECKOTO IIOKA.

[Iporpeccupyromas ¢grermona 3a0pIONIMHHON KJIETYATKU U MPOTEKAoIas ¢ HapacTaHUEM OTe-
Ka TKaHEH, OCOOCHHO C MEePeXoJ0M OTeKa M BOCHAIUTEIHFHOW MH(EKIMH HAa KOPEHb OpBDKEHKH
TOHKOM W TOJICTOM KHUIIKH, MPUBOAUT K CHAABJICHUIO COCYIOB PETPONEPUTOHEATHLHOTO MPOCTPaH-
CTBa, HApPYIICHUIO MUKPOLUMPKYJSIMA M TUIOKCHU TKaHei. Kpome Toro, mporpeccupytomias 3a-
OprommHHas (hIerMoHa, CO3/1aeT, MO HalleMy MHEHUIO, YCIOBUS Ui (OPMUPOBAHUS PETPOINEPU-
TOHEAIBHOTO KOMITAPTMEHT CHHAPOMA, TPEOYIOIIETO BBITIOJHEHUS HEOTIOKHOW IEKOMITPECCHU
MapapeHanbHOT0, PETPOKOIUIECKOTO MPOCTPAHCTBA, a TAKXKE KIETYATKH MAJOro Taza. Y OJHOTO U3
HaOJI0AaeMbIX HaMH OOJIbHBIX C HEKPOTHYECKHM ITaHKPEATHTOM, OCIIOKHEHHBIM 3a0pIOMIMHHON
(baermMoHoM, He Obula IpeHHpOBaHa 3a0pIONIMHHASA KJIETYaTKa Malloro Tasa, YyTo CIocoOCTBOBAJIO
MIPOTPECCUPOBAHUIO CETICHCa U SIBIJIOCH MMPHYUHON JIeTaIbHOTO Mcxoxaa. [IpoBeseHHOe y TaHHOTO
00JHLHOTO TUMHYHOE TPEHUPOBAHKE MOJIOCTH Majoro Tasa mpu chopMupoBaBIICHCs IerMOHE 3a-
OPIOIIMHHOW KJIETYaTKH MAJIOTO Ta3a OKa3ajoCh SIBHO HEJOCTATOYHBIM JUIS CAHALMHU STOTO HE BBI-
SBJIEHHOTO ouara uHdekuuu. B momo0HO# cuTyanuu xupyprudeckas caHalusi THOMHOTO odara B
KJIETYaTKEe MaJIOTO Ta3a JIOJDKHA MPOU3BOIUTHCS, HA HAIl B3TJISI, IyTeM OOpa3oBaHUSI TyHHEIS B
MIpecaKpaJIbHOM MPOCTPAHCTBE U BHIBEACHUS KOHLIOB ApeHaXeil HapyKy IJid JalbHEUIIEro mpoMbl-
BaHUS KJIETYATKH MAJIOTO Ta3a aHTUCENTHKAMU W aHTUOMOTUKAMHU.

Hapsiny ¢ mepruoanyeckuM MpoBeIeHUEM XUPYPIHUECKUX CaHALMNA CaJbHUKOBOW CYMKHU U 3a-
OpIOIIMHHON KIIETYAaTKH OOJbHBIC C YKa3aHHBIMU OCJIOKHEHUSMHU HYXKIAIOTCS B IPOBEICHUH KOM-
IJIEKCHOW MHTEHCUBHOW Teparuu, KOTopas JOJDKHA COOTBETCTBOBATH JICUEOHBIM MEPOIPHUITHUSIM,
MIPOBOJIMMBIM IO TIOBOJY Cercuca (BHYTPUBEHHOE BBEJICHHE AHTUOMOTHUKOB LIMPOKOTO CIEKTpa
neicTBus, kuakocted u Ap.). [IporHo3 y OOJIBHBIX OCTPHIM HEKPOTUYECKUM MaHKPEATUTOM,
OCJIOKHEHHBIM 3a0pIOUIMHHON (hJIeTMOHOM, B OOJIBIIMHCTBE CIy4YaeB OCTAeTCs IUIOXUM. B cBs3H ¢
9TUM HCCIIEI0BAHUS B ’TOM HAIPABJIEHUU OINPaBAAHbI U MEPCIIEKTUBHBI.

BoiBoabI:

1. 3abpromHHass  ¢uierMOHa  SBISETCS TSDKEJIBIM W OMAacHBIM  OCJIO)KHEHHEM  OCTPOTO
HEKPOTUYECKOTO MAHKPEaTUTA;

2. Tlporpeccupyroree yBeaudeHHE O0ObeMa 3a0pIOMIMHHON KiIeTdyaTKu Ha (GoHE ee (PIeTMOHBI
MIPUBOJUT K PA3BUTHUIO PETPONEPUTOHEATHHOTO KOMIIAPTMEHT CHHApPOMA M TPeOyeT MpOBEACHUS
HEOTJIOKHOM JIeKOMIIpecCcur 3a0pIOIIMHHOTO MPOCTPAHCTBA;

3. ®nerMoHy 3a0pIOUIMHHOM KJIETYATKH y OOJBHBIX HEKPOTUYECKHM IIaHKPEATUTOM CJEIyeT
paccMaTpuBaTh Kak MEPBUYHBIN THOMHBIN OYar, CiocOOCTBYIOIIMI Pa3BUTHIO CETICHCA.
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BJIMAHUE CEKPETA MOJUIFOCKOB OTPAJIA STYLOMMATOPHORA
HA CKOPOCTD PEITAPATUBHOMU PEI'EHEPAIIMU KOXXHW MBILIEN

O.A. E¢ppemosa, H.C. UBanos, I1.B. Kpaanukun

dIrBOY BO Yyeawickuii 20cyoapcmeennviii ynueepcumem umenu U.H. Yavanosa,
Yebokcapol, Poccus, 428000, Poccus, 2. Yeboxcapwvi, Mockosckuii npocnexkm, 15
e-mail:oefremoval3@rambler.ru

OdunnanbHas MEAMIMHA B MOCIEAHHE TOJbl HAPAIIMBAET 00OPOTHI IPHUMEHEHUs MENTHIOB, (PPAKIMOHUPYEMBIX H3
OMOJIOTMYECKH aKTUBHBIX CEKPETOB MOJUTIOCKOB. OJJTHAKO YPOBEHb M3YUYEHHOCTH CHEKTPa X aKTHBHOCTH HYXKJIAETCS BO
BCECTOPOHHHMX ITOJIX0/1aX K MCCIIEIOBaHMUSIM. B CBsI3M ¢ yeM, HacTosIas paboTa MOCBSILEHA BEISBICHUIO BIUSHUS OHO-
JIOTUYECKU aKTHBHBIX CEKPETOB MOJUTIOCKOB Ha MHAYKIIMIO MIPOIIECCOB perapaTHBHON pereHeparuu Koxu. Hamu B aKc-
MEPUMEHTaX Ha MBIIIAX OIPEJENICHbl CUIIbHBIE CTATHCTHYECKH 3HAUYMMbIE KOPPEJSLMOHHBIC B3aMMOCBSI3U BIUSHHUS
(paKIMOHUPOBAHHBIX SKCTPAKTOB HAa CKOPOCTh PEIapaTHBHON pereHepaiiy KOXKH.

KiroueBble cjioBa: OMOJIOTHYECKH aKTUBHBIN CEKPET, OpPIOXOHOTHE MOJUTIOCKH, peNapaTHBHAS PEreHepanus, Koxa.

Official medicine in recent years has been increasing use of peptides, fractionated from biologically active secrets.
However, the level of study of the spectrum of their activity requires comprehensive approaches to research. In this
connection, the present work is devoted to identifying the influence of biologically active secrets of mollusks on the in-
duction of reparative skin regeneration processes. In experiments on mice, we determined strong statistically significant
correlations of the effect of fractionated extracts on the speed of reparative skin regeneration.

Keywords: biologically active secret, mollusks, reparative regeneration, skin.

1. Beenenne. OdpunuanbHas MEIUIIMHA B TIOCJICIHNUE TObI ITUPOKO HapaIiMBaeT 000POTHI MPOU3-
BOJICTBA Y TIPUMEHEHHUS MENTHUIOB, IKCTPATrUPYEMbIX U3 OMOJOTUYECKH aKTHUBHBIX CEKPETOB, CO-
CTaBJISIOIINX 3HAYUTEIBHYIO YacTh aCCOPTUMEHTA 3apEerHCTPUPOBAHHBIX JICKAPCTBEHHBIX BEIIECCTB
1 uX KOMIOHEHTOB [3, 4, 5]. OnHaKko BIUSHHE MOJYYCHHBIX 3KCTPAKTOB U3 OMOJIOTHYECKHA aKTHB-
HBIX CEKPETOB Ha CKOPOCTh pereHepaIui U3y4eHo HeJIOCTaTOYHO.

enp uccnenoBaHus: BBIABUTH BIMUSHUE OWMOJIOTMYECKU-AaKTUBHBIX CEKPETOB, MPOIyIUpPYeE-
MBIX pesuaeHTamu otpsaa Stylommatophora Ha WHIYKIHIO MIPOIECCOB perapaTHBHON percHepa-
MU UCKYCCTBEHHO TPaBMATHU3MPOBAHHON KOXKU SKCIEPUMEHTAIBHBIX MBIIICH, JIJIsI ATOTO OIpee-
JUTh KOPPEJSIMOHHBIC B3aUMOCBS3U BIUSHHUS (PAKIIMOHUPOBAHHBIX AKCTPAKTOB OMOJIOTHYECKU-
aKTHBHOTO CEKpeTa MOJLTIOCKOB oTpsima Stylommatophora Ha ckopocTh permapaTuBHOM pereHepa-
LMW KOXKU SKCTIEPUMEHTATBHBIX MBIIICH.

2. Matepuan u MeToabl ucciaenoBanus. PaGora mpoBenena Ha 30 OenbIx OSCTIOPOTHBIX
MBIIIIaX-caMIlax co cpedHei kuBor Maccoil 18 r. B kaxmoii rpymme 010 mo 10 sxuBoTHBIX. Beero
obu10 chopmupoBano 10 rpymi (5 ONBITHEIX U 5 KOHTPOJIBHBIX).

Mpimam 06eux rpynn cKapu@uKaTopoM B 00JIACTH CHHHKH ObUTH MPOHM3BEICHBI HAIpPE3bl
KOXH JuyinHOU 10 MM mapasuiesibHO pedpaM ¢ TEeNbI0 CO3JaHusl MOCIIM PAHEBOTO TpoIiecca.

@OpaKIMOHUPOBAHHBIM JKCTPAKT OHMOJOTMYECKU-aKTUBHOTO CEKpeTa MOJUIIOCKOB OTpsaa
Stylommatophora BHocunu B paHku 1uppOBEIMH MHKPOIMIIETKAMH ¢ WHAWBUIYATbHBIMH J03aTO-
pamMu OJTHOKPATHO eKeAHEeBHO B TeueHune 30 CyTOK IS OIEHKU BIUSHUS Ha MPOIIECC pernapaTUBHOM
pereHepay KOXH.

CxeMa BHECEHUS TIpernapara B paHKY:

1 onsiTHAs rpynmna — 100 mki;

2 onbITHas rpynmna — 200 MKJT;

3 onbITHas rpynmna — 300 MkJ;

4 onwiTHas rpynna — 400 MK,

5 onbITHas rpynmna — 500 MKiI1.
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Kaxxoii onbITHOW TpymIEe COOTBETCTBOBAja KOHTPOJIbHAS, TJIE€ MBIIIAM B PaHKY BHOCHIIH
crepuibHbll 0,9% HM30TOHMYECKHI pacTBOp HATpPUsl XJOpUAA B 00beMax, aHAJIOTMYHBIX J103aM
MPUMEHSIEMOTo (HPaKIIMOHUPOBAHHOTO HKCTPAKTA JIJISl OMBITHBIX KHUBOTHBIX.

Bce MaHUTYISIIUU OCYIIECTBIBUTACH B YCJIOBUAX (PH3UUECKON H30JAInH (yAepKaHHUS U KOH-
TPOJUPYEMOTO yAaleHUSI TATOTCHHBIX OMOJIOTMYECKUX areHTOB) B YCIOBUAX OOKCa OMOIOTUYECKOM
oe3omacHoctu kiacca I (BMB-I1-"Jlamunap-C."-1,5 NEOTERIC).

Jlns ompeneneHus MapHOTO JTMHEWHOTO KO3 PUIMEHTa KOPPETSAIUH C LeIbl0 KaYeCTBEHHON
OLICHKU SIBJICHUH TMOTEHIMAIFHOW HMHIYKIMHA pPENapaTUBHON pereHepanud CKapuQHUIUPOBAHHOU
KOXH 9KCTIIEPUMEHTAIBHBIX MBIIIEH IKCTPAKTaAMH OMOIOTUYECKU-AaKTUBHBIX CEKPETOB OBLT MpUMeE-
Hen metof K. ITupcon, ®@. 3mxyopt, P.Yanaon. Ero pacuér npousBoaunu no popmyie:

.= fZ[df xd}_)ﬂ ,
JEaZ Xz dD)

d, — OTKJIOHEHHE OT CpejiHeii 1-ro psma;

d, — OTKIIOHEHHE OT cpefHeif 2-To paa;

d? — KBagpar OTKJIOHEHHs OT CpeHei 1-ro psna;

d:f. — KBaJIpaT OTKJIOHEHUSI OT CPEeIHEH 2-TO psija.
3. Pe3yabTaThl Hccie10BaHus M UX o0cy:kaenne. Hamu B acenTruueckux ycrnoBusix 0okca 61omo-
rudeckoi 6e3omacHoctr kiacca |l tumma BMB-11-"Jlamunap-C."-1,5 NEOTERIC wuccinenoBansr xa-
PaKTEePUCTUKK PAHEBOTO MPOIECCa U CKOPOCTh pErnapaTUBHON pereHepanuu cKapupUIMpOBaHHOM
KOH OTIBITHOM TPYIIITBI MBIIIEH MOCIIC BHECCHHS B PaHy 3KCTPArdPOBAHHOTO CEKPETa MOJUTFOCKOB.
Peanuzamust exxecyTO4HOr0 MOHHUTOPHHTA OCYIIECTBIISIIACH TIOCPEJCTBOM ONTHYECKONW TEXHUKH —
mudposoro USB-mukpockomna DigiMicro u TS3 B peasibHOM Maciitabe BpeMEHH.

[To pe3ynbpratam uccnemnoBanus KOdHPHUIIMEHT CKOPOCTH pEIapaTUBHON pEreHepany KOXH
MBIIIIEH,  BBIPAKEHHBIM  KOJIMYECTBOM  CYTOK, TPOIICANIMX C MOMEHTa  HAHECCHHUS
CKapu(PUKAIMOHHOTO TOJIOCH! JI0 TIOJIHOM AMUTEIU3aluK pyOIla, COCTaBUI B CpelHeM 24 CYTOK B
KOHTpONbHOW Tpymme u 18 cyrok B ombiTHON rpymme. Kpome Toro, Oblia ompeserneHa
KOPPEJISIIMOHHAST 3aBUCUMOCTh MEXAYy O00BEMOM BHOCHMOIO B paHy H30TOHHMYECKOTO pacTBOpa
0,9% natpus xyopuaa B KOHTPOJIBHOM Tpymme M 3KCTPArupOBaHHBIM CEKPETOM MOJUIIOCKOB B
onbITHOM Tpyte (Tadma. 1). OueHka cuitbl KOPPEISAIMOHHOMN CBSI3U MPHU ydacTuH Tabmuipl Yeamoka
J0Ka3ana TIOJIHOE OTCYTCTBHE KOPPENSIIMOHHON CBSI3M MEXAY CKOPOCTBIO permapaTUBHOM
pereHepani ¥ 00BEMOM BHOCHMOTO B pPaHy HM30TOHHYECKOTO pacTBOpa HATpHUS XJOpHAAa B
KOHTPONbHON rpynne (ry,=0,025). 3nauenne xoddduruenra koppensnuu [IupcoHa B OMBITHOH
rpynne coctaBuiio 0,95, 4TO COOTBETCTBYET BechbMa BBICOKOW TECHOTE CBSI3U MEXIY O0BEMOM
BHECEHHOTO B CKapU(PUIIMPOBAHHYIO paHy MHCCIEIyEeMOr0 JKCTpaKTa CEKpeTa MOJUTIOCKA |
CKOPOCTBIO perapaTUBHON pereHepauy KoK MBIIICH.

rage

Taoauna 1
KoppensiuoHHbIi aHa U3 BIUSHAS OHOJOTHIECKA-aKTHBHOTO CEKPETa OPIOXOHOTHX MOJLUTIOCKOB Ha CKOPOCTh
erapaTHBHOM pereHeparfy KOKU 9KCIIEPHMMEHTAIbHBIX MBIIICH

[pmmeganne: ** P < 0,001; * P <0,05.

> [ | <

KoHTponbHas rpymma OnpITHAs TPyIIIa

O0wem BHOCHMOTO B pany | KosmuectBo cyTok 10 O6BeM BHOCHUMOTO B paHy KomuuectBo cyTok 1o

0,9 % pactBOp HaTpus MTOJTHOM 3MUTENU3aLIH 3KCTParMpOBAHHOI'O CEKPETa MOJIHOM 3MUTEIU3ALUN

xjopuaa (MKI) pyO1a KOXKH MOJUTFOCKOB (MKJI) pyO1a KOXKH

100 24,6+0,001** 100 22,0+0,04*

200 21,3x0,05* 200 21,3+0,001**

300 26,610,03* 300 17,3+0,05*

400 22,610,01* 400 15,610,03*

500 25114 500 14,310,001**
%.,,=0,025 * 5-=0,951
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Takum 00pazoM, YCTaHOBIICHO, YTO SKCTPAKT OMOJIOTHYECKH aKTUBHOTO CEKpPEeTa PE3UICHTOB
orpsma Stylommatophora B skcnepumeHTe yCKOPSIFOT TMPOLECCHI PENapaTUBHON pereHepaiuu
KOXXH, TIOCPEJICTBOM (DOPCUPOBAHMS ATAIOB PAHEBOTO IMPOIECCa, & UMCHHO MHTEHCHBHOCTD dTara
JNETUApaTallid W CKOPOCTH  DJMHUTENU3allid. YCKOpEHHas JeTUApaTanus MOXET ObITh
JCTEPMHUHUAPOBAHA HAJIMYMEM B COCTaBe (HPAKIIMOHHMPOBAHHBIX HKCTPAKTOB KOMIIOHEHTOB C
AHTUMHUKPOOHBIM JICWCTBUEM WM MHAYKTOPOB MPOTEONIH3a. Y CKOPEHHE MpoIlecca dMUTETU3alun
JaeT OCHOBAaHME TIOJNaraTb O TMPHCYTCTBUHM B COCTaBe (HPAKIIMOHHMPOBAHHBIX 3KCTPAKTOB
KOJIOHUECTUMYIUPYIOMNX (PAKTOPOB — HHIYKTOPOB PEMAPATUBHOW pereHepaluu, NepeKpecTHO
AKTUBUPYIOIIUX JIEJICHUE SMUTEINOIUTOB, TAKUM 00pa30M, BIUSIONIMX HA CKOPOCTh pPerapaTUBHON
pereneparuu koxu [1, 2].

BbiBoabI:

1. BeisBNEHBI CWJIBHBIE CTATUCTHUYECKH 3HAYMMBIE KOPPEISIIMOHHBIC B3aMMOCBSI3U BIUSHUS
(paKIMOHUPOBAHHBIX AKCTPAKTOB OHMOJOTHYECCKH AKTHBHBIX CEKPETOB OPIOXOHOTHX MOJUIIOCKOB
orpsima Stylommatophora Ha ckopocTh penapaTHBHON pereHepanud KOXKH OMBITHON TPYIIIBI
MBIIIEH.
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COCTOSHHUE BUOAMUHCOAEPKAIIUX CTPYKTYP JECHbI
oA BIMAHUEM PAHHUX IIEPUNMIIVIAHTUTOB

JI.A. JIro0oBueBa, C.B. Myuenaees, E.B. JIro0oBueBa,
J.C. Myuenaees, O.B. BopooseBa, M.B. Ctosasipon

DI'BOY BO «Yysawickuu cocyoapcmeennwiii yHusepcumem um. M.H. Yvsanosay, e. Yeboxcapul

[leperMIUIaHTHTHI BEI3BIBAIOT M3MEHEHUS COIEpKaHUS HEHPOAMHUHOB U CyNb(aTHPOBAHHOCTE renapuHa. Kpome toro,
BOCTIAJIUTENBHBIA POIIECC B BH/IE IIEPEHMIUIAHTHTA BIMAET Ha COCTOSHUE (rOPOOIACTOB M TYIHBIX KICHTOK.
KiroueBble cjioBa: KaTeXOoJIaMHHBI, CEPOTOHHH, MOHOAMHUHOKCH1a3a, CYKIIMHATIETUIPOreHa3a, CEPOTOHMHOBBIN WH-
JIeKC, BEAYLIUil HeHpOaMHUH

Periimplantitis cause changes in the content neuroamine and sulfatirovannah of heparin. In addition, the inflammatory
process in the form of peri-implantitis affects the state of fibroblasts and mast cells.

Key words: catecholamines, serotonin, monoamine oxidase, succinate dehydrogenase, serotonin index, leading neu-
roamine

1. BBenenue. B Tkanu 1ecHbl U3yyaemMble HAMU OMOJIOTHYECKH aKTHBHBIE BEIIECTBA B HAMOOJIBIIIEM
KOJIMYECTBE JIOKATU3YIOTCS B Ty4HbIX KieTkax [3]. TydHble KJIETKH OBICTPO pearnpyroT Jaxe Ha
HE3HAYUTENIbHOE HW3MEHEHHWE HEWPOAMHUHOB B OpraHM3Me, MOITOMY 3TH KIETKH Yallle BCEro
HAXOJATCS OKOJIO cOCy10B ¥ HepBOB [9]. KomnuecTBO TyUHBIX KJICTOK B OpraHax 3aKOHOMEPHO H3-
MEHSICTCS B OTBET Ha M3MEHEHHe romeoctasa [5-7]. OHH TakKe CITIOCOOHBI KOHTAKTHPOBAThH C
MOBEPXHOCThIO Jpyrux KieTok [13]. TyuHble KJICTKH, COJEpIKAllUe KaTeXOJaMHHBI, CEPOTOHHH,
TMCTaMHH, BBISIBICHBI BO MHOTHX CTPYKTYypax KPOBETBOPHBIX opranos [1, 2, 3, 4, 9]. B noctymHoi
HaM JIUTEepaType Mbl HE HAIUIM CBEICHUN 00 M3MEHEHUHU JIOKAIW3allud HEHPOAMUHOB B TKaHSIX
JIECHBI MPU NEPUUMITIAHTUTAX. B CBS3M € 3TUM BO3HUKJIA HEOOXOJUMOCTh ONpPENEICHUS B JECHE
YeII0BEKa KOJIMYECTBEHHOrO COIep KaHMsI HEHPOaMHUHOB, a Takke remapuaa u MAO [2, 9, 10]

[lenpto HACTOSIIETO MCCIEAOBAaHUS SBISETCS M3yUEHUE COJAEp)KaHUs HEHpoaMUHOB U OHO-
aMUH WHAKTUBUPYIOIIUX BEIIECTB B OMOAMUHCOIEPKAIINX CTPYKTYpax JACCHBI JIFOICH MO BIHSHU-
€M paHHUX MEPUUMILIAHTUTOB
2. Marepuaj u MeToabl ucciaenoBanusi. Hamu uccnenoBansl gecHa y 10 3M0pOBBIX MAIIMEHTOB
(koHTpOJBHAS TpyMIa) U AecHbl y 20 marueHToB ¢ nepuuMIuiaHTUTOM (10 sxeHmmH 1 10 My>X4uH B
Bo3pacte oT 20 1o 40 ner). buoncuro MapruHaabHON 4acTU AECHBI POBOJIWIM B YTPEHHEE BPEMs
yepe3 yac nocie npuéma numu. McenenoBanus mpoBOAUIN B OCEHHEE BpeMs Tofia: OKTA0pe U HO-
s0pe Mecsmax.

1. KatexonaMuHbl 1 CEpOTOHUH B TKaHIX JIECHBI HCCIIEA0BAIN B CBEKE3aMOPOKEHHBIX KPHO-
CTaTHBIX cpe3ax (15 MKM) JIFOMUHECIIGHTHO TUCTOXUMHUYECKUM MeTojoM Danbka [12].

2. 'ncramun u3yyanu mpu momornim metoga Kpocca [11].

3. KonnuectBeHHO KoHUEeHTpanuu katexoidamMuHoB (KA), ceporonuna (CT) u rucramuHa B
aMUHOCOJEPKAIUX CTPYKTYpax JECHBbI OLIEHUBAIUCH C MOMOIIbIO LUTOCHEKTPOGIYyOPUMETPHH.
Jjis 3TOrO Ha JIFOMHHECHIEHTHBI MUKPOCKOIT ObUTa ycTaHoBieHa Hacaaka OMDJI-1A npu BeIXOA-
HOoM HanpsiokeHud 900 BOJIBT.

4. Uccnenosanue Ha MAO npoBouiu o [ nennepy [8].

5. CynbdatupoBaHHOCTh (3pe€lOCTh) remapuHa B TYYHBIX KIETKaX [ECHbl U3ydalau IpHU
OKpacke MOJMXPOMHBIM TOTYUJIMHOBBIM CUHUM 110 A.YHHa.

6. Cratuctuueckyro oOpaboOTKy MaTepuajia MPOBOAWIM C MOMOILIBIO CTaHAAPTHOTO MaKeTa
nporpamm Microsoft Office mo Cteronenry.

3. Pe3yabTaThl ucciaeq0BaHUs U UX 00CyKaeHue. /[ecHa y 30pOBBIX JIFOAEH UMEET MHOTOCIIOM-
HBIA TUTOCKUN, YaCTUYHO OPOTOBEBAOIININ SMUTEIHH U COOCTBEHHYIO IUIACTHHKY CIM3UCTOH, CO-
CTOSIIIYIO M3 COCOYKOBOTO U ceTyaToro cyioeB (Pucynox 1).
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[Mpu pannux nepunmimiantutax (Tabmuua 1) comepkaHue rICTaMUHA B SMUTEINU JICCHBI B
CPaBHEHHH CO 3JI0POBBIMHU JIFOJIEMU Pe3K0 cokpaTmiioch (Tadmmma 2). COCOYKOBBINA CIIOW CIM3UCTON
JIeCHBI OBLT yMEHbIIIEH B TONMUHY B 1,3 paza. Cocouku smuTenusi 0COOEHHO OKOJIO 3y0a ObLIN BbI-
pakeHBI HE Be3/€ XOPOIIO U 1e(hOpMUPOBAHEL. B COCOYKOBOM BHYTpPEHHEM CII0O€ COOCTBEHHOH TI1a-
CTHHKE CIM3UCTOH, BOJOKHA WHOTJ/IA PACIIOJIAralOTCs MEPICHAUKYISIPHO MOBEPXHOCTHOMY CJIOIO
JCCHBI, a TAKXKC O6p330BI:IBaJ'II/I IIYYKH KOCO-IIPOJOJIbHOT'O HAITPABJICHHA.

Puc. 1. Ctpoenune cnu3ucToil 000IOUKH TECHBI.

a) MHOT'OCJIOWHBIH IJIOCKHI OPOTOBEBAIOIIHI STTUTEITUH,
0) COCOYKOBBIH CJIOH,

B) CETYATHIN CJIOM.

Puc. 2. bruorcus AeCHbI 310POBOTO MAIHEHTA. Puc. 3. Y4acTok HECHBI ¢ COCOYKOBBIM WM CETYATHIM
a) ceTyatsli coi. 0) TyuHble kieTku. (B) Dnurenuit. Metox  cioeM B CTpYyKTypax AECHBI IPU PaHHEM IIEPUUMILIAH-

Kpocca. Mukpockon MJI-2. VB. 400. T’ TUTE: a) SIUTENNH 0) ceTdyaTslii ciol, B) GpudpobdIacTsl.
Merton @anbka. Mukpockon bronam. YB. 400.

Puc. 4. Cpes 310poBoit necHbl, cogepxamieit ['Al: Puc. 5. YuacTok necHsl pu paHHEM NEPUUMILIAHTHUTE:
a) ATIUTENHH, 0) COCOYKH COOCTBEHHOI IUTACTHHKY CIM3UCTON, a) 3MuTenuii, 6) KPOBEHOCHBIE COCYIBI, B) Y-METaxpo-
B) TyYHBIC KJICTKHU TIOJI IATEIIMEM, T') TYYHBIC KIICTKH B CeT4a- MAaTUYHBIC Ty4YHbIe KieTku. Merton A. YHHaA. Mukpo-
ToM cioe. Metoa A. YHHa. Mukpockor bruonam. Va. 100. ckon buonam. VB. 100.
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[lox snuTenvieM 4MCIO TYYHBIX KJIETOK, COAEPXKAIUMX I'MCTaMUH, PE3KO yMEHbIIMIOCh. Lle-
MOYKa 3TUX KJIETOK 1MoJ1 0a3aabHOM MEMOpPaHO# CTaHOBUTCS NPEPBIBUCTON. B ocranbpHOI 9acTh co-
COYKOBOT'O CJIOSl BBISBIISUIOCH OOJIBIIIOE YUCIIO TYYHBIX KJIETOK, I/Ie OHM PACIoarajiuch rpyniamH.
CopepxaHue TUCTaMUHA B HUX ObUIO CHMYKEHO MOYTH B 2 pa3a. KieTku B OCHOBHOM ObLIN JI€rpa-
HYJINPOBAHBI, IPaHyJIbl PacIoaraloTcs OKOJIO KIETKU. B ceryaToM ciioe 04eHb SPKO JTHOMUHECIH-
pOBaJIK 3JaCTUYECKHE BOJIOKHA, UMEIOIINE JKEITOE CBEUEHUE, TaK KaK B Pe3yJIbTaTe ACTPAHYIISILIUU
TYYHBIX KJIETOK, COJIEp’KaHHe TUCTAMHUHA B MEKKJICTOYHOM BEIIECTBE ObLIO YBEIMYEHO, HJIacTHYe-
CKHE BOJIOKHA aJICOPOMPOBAIIM ATO BEIIECTBO. BBIABIIIOCH Takke OOJBIIOE YHUCIO TYYHBIX KIETOK
B CE€TYATOM CJI0€ CIU3UCTON 10 14,6 KJIETOK Ha I0JIe 3pEHUs IIPU MAJIOM yBEJIIMUEHUH U 10 7 — pU
OounbiioM. JlromuHeciennus t. Intima mumdarnueckinx ¥ KPOBEHOCHBIX COCY/IOB ObLiIa HE PaBHO-

MepHOﬁ H3-3a pa3HOro COACPKAHNA B HUX THCTAMUHA.

Taoauma 1
Copepxanrie OMOJOTHYESCKU aKTUBHBIX BEIIECTB B CTPYKTYPAX JAECHBI 3M0POBBIX Jtofei, yci. EJ]

OOBEKT UCCIIETOBAHUSA I'mcramun KarexomamMuHBI CepoToHUH HUTOI'O
Onurenuit 50,3+0,01 49,6+0,01 74,840,001 174,7
CeTyaTslii CII0MH 49,6+0,01 13+0,001 15+0,005 77,6
Ty4HBIE KIETKH CETYaTOTO CIOS 32,740,005 15,640,005 2040,005 68,3
Oo6miee coep)kaHne OMOTCHHBIX AMHHOB 132,6 78,2 109,8 320,6
UuCIIo TYYHBIX KIETOK 3 7 7 10
[Mpumeuanue: B TaONIUIIE TPUBEICHBI CPEIHECTATUCTUICCKUE TOKA3ATEIIH.

Taoauua 2

Conepxanre OMOTOTUYECKU AKTUBHBIX BEIIECTB B CTPYKTYPAX JECHBI
MIPY paHHEM NEPUUMILIAHTUTE, YCII. €]1.

OOBEKT UcCIea0BaHUS I'ucramuH KarexosaMuHbI CepoToHUH UTOT'O
Dnureaui 2340,01 50+0,001 40+0,001 113,5
CetuaThlii CIIOM 30+0,005 28+0,001 3540,001 93,6
Ty4HBIE KIETKHA CETIATOTO CIIOS 16,1+0,001 36,6+0,005 37+0,001 106,3
OG61ee cozepiKaHne OUOTEeHHBIX AMUHOB 69,1+0,01 87,640,001 112+0,01 3134
Yucio TYYHBIX KIETOK 7 3 3 10

HpI/IMe‘IaHI/IeZ B Ta6HI/II_[C MPUBEACHBI CPEAHECTATUCTUYECCKUE TTOKA3aTCIIN. CunuMm OBETOM 0003HAYEHO MOHIKEHHE
YHUCIIOBBIX 3Ha‘1€HHI>i, KpaCHBIM — ITOBBIIIICHUE.

CopneprxaHne KaTeXOJIaMUHOB B SMUTEINH JECHBI ObLIO HE M3MEHEHO 110 CPAaBHEHMIO C KOH-
TPOJIBHOM I'PYMIION, HO B paBHBIX KOJMUYECTBAX 10 BCeM ci10siM. Ero TosnmyuHa Obuia yMeHbIlIEHa.

COCOYKOBBI CJIOH CIU3UCTON JIeCHBI OBLI YMEHBIIEH B TOMUHY B 1,3 pa3a. Cocouku Obun
BBIpa)XKEHBI €1a00, JTIOMUHECIIMPOBATI HEPABHOMEPHO, U BBIMVIAAEN TEMHBIM, T.€. cogepxann KA un
CT B HeOonpmoMm konuyectBe (Tabmuima 1, 2). B coOcTBEHHOM TUTACTHHKY CIIM3UCTOM ecHbl KA n
CT B HanOOJIBIIEM KOJHYECTBE BBISBIISIOTCS B DJIACTUYECKUX BOJIOKHAX, MEHbBINE — B siapax (uo-
pobuiacToB. YBenudyeHue HeilpoaMuHoB B ¢puOpobacTax, NpoucXoauT ux aktuauus. CoxepxkaHue
KA yBenuueno ¢ 13 go 28 y.e. (Tabnuna 1, 2).

B riiyOokoM coeTMHUTENbHOTKAHHOM CJIO€ CIIM3UCTOW 00O0JIOYKU CHHUKAETCS IUIOTHOCTH CO-
€IMHUTEIFHON TKaHH, MOSBISIOTCS pa3psuKEHHBIE MPOCTPAHCTBA, B KOTOPBIX MOTYT BBISBISITBCS
SPKO JIIOMUHECLUPYIOIINE JIUM(POLUTEI, HEUTPO(UIIbI, MOHOLUTHI (pUC.6). 31eCh XKe ONpeaAesoTCs
rpynnsl TK — 1o 7 Ha none 3penus npu ysenudeHuun 10*10. Knetku aerpanyinnpoBaHbl, UMEIOT
BBITAHYTYI0 Gpopmy. Kietku menkue, menpue, yem 00b14H0. Haubosnbiiee conepxanue KA onpeze-
JSI€TCS B LIUTOIIa3ME CErMEHTOSAEPHBIX HEUTPODUIIOB.

[Ipu uccnenoBanuu ceporonnHa (CT) BBISIBUIIOCH, UTO €r0 COAEP:KAHUE B SMUTEIUH JECHBI,
10 CPAaBHEHHUIO CO 37I0POBBIMH JIFObMH, TakXKe OBLIO CHIDKEHO. B cerdarom cioe coOCTBEHHOU
IUTACTUHKE CIU3UCTON OOOJOYKHM JECHBI UMEETCs TeHJCHIHMs K yBenndeHuto conepxkanus CT B

1,7 pa3a (Tabmuna 1, 2).
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CTeHKH COCYIOB JIOMHUHECIIUPYIOT HE PAaBHOMEPHO M Kak OBl CPacTaloOTCs C OKpY’Karomlei
TKaHbl0. MIMeeTcst mHTepecHas 3aKOHOMEPHOCTh: YeM OJIMKe JIecHa pacronaraercst K 3y0y, TeM pe-
e B HEW BCTPEUalOTCA LEIbHBIE TYYHBIC KJICTKH.

CepoTOHHHOBBIH MH/IEKC.

B sniurenuu on causmics 1o 0,8 u cran vuxke 1,0. [To ycrnoBusiMm MeTona HaubombIiee 3Haue-
HUE 37eCh MpUOOpETaeT MEAUaTOp aJpPEHEPrMYecKOro 3B€Ha BEreTATHBHON HEPBHOM CHCTEMBI —
KA. B coOcTBeHHOI MIaCTUHKE CIM3UCTON M B TyuHBIX KieTkaX CH HECKOIbKO CHU3MICS, OCTaB-
mMch Ipu 3ToM Beie 1,0, TeM cambIM BeIylIMMU Meauatopamu 3zech ocratorcs kak CT, Tak u
KA.

HccnenoBanue pepmenToB — MmoHoaMuHOKcuAa3bl (MAQ) u cyKuMHaTAEruIporeHasbl
(CAI') — B cTpYKTYypax AeCHbI IPH PAHHHUX NEPUUMILIAHTHTAX.

Peaxius Ha MAO mnponuia ToJBKO B SMUTENNH, KOTOPBIN BhIsABIsSETCs ci1abo. OKojo snute-
ausi 0003HaUal0TCA MHKAMICYIUPOBAHHbBIE HEPBHBIE OKOHYaHUs. O4ueHb peako onpenenstorcs MAO-
MOJIOXKUTEIBHBIE TYYHbIE KJIETKH — A0 oaHOM Ha 5 m. 3. Coxepikanue 3Toro (epMeHTa CHIKEHO.
BrionHe BO3MOXHO, 4TO BCJEACTBHUE 3TOTO HECKOJIBKO YBETHMYEHO conaepkaHue KA B HEKOTOpBIX
CTPYKTYypax JI€CHBI.

CII" onpenensercs B 6a3aabHOM U MUMOBATOM CiIosx snutenus. ['panynsr CJI B snuTenun
BBISIBJISIIOTCSL BOKPYT Si7Jpa M MO BHYTPEHHEH 4acTH MeMOpaHbl. Peakiusi B TY4HBIX KIIETKaxX IOJ
SIUTENNEM ciiadasi.

Takum 00pa3oM, MpH NMEPUUMILIAHTHTAX CTpagaeT adpoOHOe OKUCIIeHue, conepkanne MAO
u CAI' ymeHbIaeTcsa. YBeIUUNBAETCAd aKTUBHOCTh CTPYKTYP, YUYACTBYIOIIHUX MPHU BOCTIAIMTEIbHBIX
1 UMMYHOJIOTMUECKHX MPOIIECcCaXx.

HccienoBanue riinko30aMUHOIJIMKAHOB (remapuHa) B CTPYKTYpPax AeCHbI NMPH PaHHUX
NEePUUMILIAHTHTAX.

[Tpu paHHUX MEPUUMIUIAHTUTAX B 0A3aJIbHOM U IIMIIOBATOM CJIOSIX SIUTENHS UMEETCS JIerKas
MeTaxpomaszusi. KneTku snuTenns oKpalmBarTCs paBHOMEPHO, OPTOXPOMHO, YTO TOBOPHUT O Cpe-
Helt cynbhatupoBaHHOCTH TenapuHa (Pucynok 5, 6).

CoenuHuTeNbHAS TKAHD COOCTBEHHOH IUIACTHHKH CIU3UCTON OKPAIIMBAETCSI OPTOXPOMHO, HE
yIuioTHeHa. Sapa ¢ubpo0aacToB OKpanIMBalOTCs OPTOXPOMHO, T.€. TKaHb HE COJIEPKUT CYyJIb(aTH-
poBaHHoOTrO renapuna. Habmonaercs criaxuBaHue SIHUTENNS U 00pa3oBaHUE B HEM IMOJIOCTEH.

B cocoukoBoM cj0€ COEeTMHUTENbHO-TKAHHBIE BOJIOKHA HAYMHAIOT pacIoyiaraThCsl Mapai-
nenpHO OazanbHOM MemOpane. B ceTuaTom cioe cOOCTBEHHOM IUIACTHHKH CIIM3UCTON BOJIOKHA MO-
TYT pacroyiaraTbCsl MMy4KaMu, UIYIIUMU NEPIeHIUKYIIpHO 0azaabHOU MeMOpaHe.

3nmech K€  HEOOJBIIMMHU  IIAPOBUIHBIMH  CKOIJICHMSMH  BCTpEYAalOTCs  ramma-
MeraxpomatuyHble TK, KOTOpble UMEIOT OKPYTIIYIO WM OBaJbHYIO (opMy. BOIBIIMHCTBO M3 HUX
nerpanynupoBansl (PucyHok 5).

OTO CBUAETENLCTBYET 00 yBeNIUUYEHUH Cyib(haTupoBaHnHoCcTH renapuna B TK, koTopeie Hauu-
HAIOT JACTPaHyJIMpOBaTh.. BO3MOXKHO, 3TO SABIECHUE CIIy>)KUT aJAaNTAllMOHHOW peaKILUedl OopraHu3ma
Ipy JaHHOM martojoruu. B ceruatom cioe ompezensercs ooOliee yBelIHMYEHUE Tramma-
MeTaxpoMa3um, KOTOPOEe TOBOPUT 00 YBEIMUYCHUH COJICPKAHUS TeraprHa.

BuIBOaBI.

1. B necue y 310pOBBIX JIt0/IeH B HAMOOIBIIEM KOJIMYECTBE HEUPOAMUHBI OMPEACIISIOTCS B DIIUTE-
JIMH JIECHBI, B TYYHBIX KJIETKaX, KOTOPBIE PACIIONAraloTCs B BUE IETIOYKH Mo 0azanbHOoi MemOpa-
HOH U TPyNIaMHu B CETYATOM CJIO€ COOCTBEHHOM TIJIACTUHKH CIIM3UCTON 000JIO0UYKH, B AJACTUYCCKUX
BOJIOKHAX.

2. IIpu paHHUX MEPUUMILIAHTUTAX COAEPKAHWE HEUPOAMHHOB B AMUTEIUU JIECHBI, 3a UCKIIOUYCHU-
€M KaTeXOJIAMMHOB, ITOHM;KAETCI, a B COCAUHHUTEIILHON TKaHH, 3a MCKIIOYEHUEM T'MCTaMHUHA, I10-
BbIIIaeTCS. PE3KO yBEIMUMUBAETCSA YHUCIIO O3PEBIINX, IETPAHYIMPOBAHHBIX TYUYHBIX KJIETOK.

> T ] <



29 uroHs

HAYKA U UTHHOBAIIUUA
7 nroas

2019

Cnucok Jimrepartypbl

1. Bpounz B.J1., Poxiun O.B. MonekynsipHble ¥ KJIETOYHbIE OCHOBBI HMMYHOJIOTHYECKOTO pacro-
3raBanus / MockBa, Hayka. 1978. 338 c.

2. beikoB B.JI. CekpeTopHble MEXaHU3MBI U CEKPETOPHBIE IPOAYKTHI TYUHBIX KJIeTOK // Mopdoro-
rust, 1999. T. 115, Ne 2. C. 64-72.

3. 'emonoB B.B., JlaBposa 3.H., ®anun JI.W. Pa3zBuTtre opraHoB 1nojsoctu pra u 3y6oB // Mocksa :
Menununa, 2002. 185 c.

4. anos B.C. Ctpoenue u pyHkuus napoaonTa. 3aboneBanus napoaonta / Mocksa: Meaununa,
1990. - C. 215-218.

5. KoznoB B.A. Jlokanu3aiusi ¥ COCTOSIHHE TKaHEBBIX TPAHCMHUTTEPHBIX CHCTEM B HOPME M JKCIIEpH-
MeHnTe. Monorpadwus. Mocksa, 2006. 124 c.

6. Kosznos B.A., bycosa O.C. TyyHOKJI€TOUHAs MOMYJISIIKS TOYKU M TIOYEYHOM Karcyisl. MoHOTrpadus.
Mocksa, 2009. 104 c.

7. KosznoB B.A., bycoBa O.C. Murpauusi Tyusbix kietok B nodke // Bectauk Uysarickoro rocymap-
CTBEHHOTO Mearornueckoro yuusepeurera um. 1.5, Skosiesa. 2010. Ne 1 (65). C. 40-45.

8. Jlotina 3., 'occpay P. 'mcroxumus dpepmentoB / Mocksa: Hayka. 1982. 458 c.

9. JTro6oBueBa JI.A., MockoBckuii A.B., JIro6oBuesa E.B., Cugopos A.B., Mockosckuii B.®. Bnu-
SITHUE TOJTyOJla U U30T€HHOM IepecaKu Mo3ra Ha OMO0aMUHCO IepKallie KIETKH OpraHOB UMMYHHOM
CUCTEMBI XUBOTHBIX U KOXKM YelloBeka // MeXIyHapoaHBI KypHal MO WUMMYyHOpeaOUIUTAINH,
2001. T. 3, Nel. C. 170-171.

10. Mockosckuit A.B., Jlro6oBuesa JI.A., MockoBckuii B.®. Pacnpenenenue OMOIOTHYEcKH ak-
TUBHBIX BEIIECTB B Pa3BHUBAIOIIEMCs 3y0e Ha TO3HUX dTarax amopuoreHesa // XKypuan «Ctomaro-
aorus». 2003. Nel. C. 4-6.

11. Cross S.A., Ewen S.W., Rost E.W. A. Study of the methods available for the cytochemical
localization of histamine by fluorescence induced with o-phthulaldehyde or acetaldehyde //
J. Histochem. 1971. Ne6. P. 471-476.

12. Falck B., Hillarp N.A., Thieme G. and Torp A. Fluorescence of catecholamines and related
compounds condensed with formaldehyde. J. Histochem. Cytochem, 1962. Vol. 10, p. 348-354.

13. Helio Chiarini-Garcia, Ana Alice D. cantos, Conceicao R.S.Machado. Mast cell types and cell-
to-cell interactions in lymph nodes of the opossum Didelphis al-biventris. // J. Anatomy and Em-
bryology. 2000. Vol. 201, Ne3. P. 197-206.



29 uroHs 2019 XHUBBIE CHCTEMBI H X HHHOBAILITMOHHAS
7 uroas IIPUBAEKATEABHOCTbD

PACIIPEJEJIEHUE TNCTAMUWHA B IVIAIEHTE YEJIOBEKA
JILA. JIro0oB1ieBa, A.B. CamoiisiioBa, E.B. JIroooBueBa, A.A. CamoiiioBa, A.A. CamoiijioB

DI'FOY «Yysawckuti cocyoapcmeaenuslil yrueepcumem um. M.H. Yivznosay, e. Yebokcapol

B mnanenTe UMeI0TCS KISTKH, NPOIyHUpYIOne THCTaMuH. K 3THM KileTKaM OTHOCSTCS Ty4YHbIE, TPaHyJISIPHBIC JIIOMH-
HECLUPYIOLINE KIETKH 1 Makpodaru. ['mcTamMuH B IUIAIIEHTE OINPEAENsIeTcs He TOJIBKO B KIETKaX, HO U B Au(dy3HOM
cocTostHuM. [IpeanonoxurensHo, pacnoaarasich oA TpohoOIaCTHIECKUM SUTEINEM U BOKPYT COCYJOB, THCTAMHHCO-
JiepKalue KIETKH, BEPOATHO, SIBIIAIOTCSI YacThIO IUTalleHTapHOro Oapbepa u, Au((y3HO BBIAECICHHBIN I'MCTAMUH U3
3THX KJIETOK, OKa3bIBAIOT BIUSHUE HA €0 MIPOHUIIAEMOCTb.

KroueBnlie ciioBa: rpanysspHbie TtoMuHecuupytomue kinetku (I'JIK), Tydnsle kneTkn, rTicTaMuH, TUIaleHTa.

1. BBenenue. B Hacrosiee BpeMs B JINTEpaType UMEIOTCS JaHHbIE O 3HAYEHUU I'MCTaMUHA B Pery-
JSIIMY TIPOHMIIAEMOCTH TUCTOreMaTudeckoro Oapeepa [1, 2, 3, 7]. [loka3aHo, 4TO TMCTaMUH TIPH-
HUMAaeT HEMOCPEICTBEHHOE Y4acTHe B IPOHHUIIAEMOCTH IUIALIEHTAPHOI0 Oapbepa U B 3HAUUTEIbHON
CTETICHU MPEOIpeaeIAeT pa3BUTHE IJI04a. PaHnee ObLIO MPennonokeHo, YN0 TUCTAMUH MOXKET SIB-
JATHCA 3aIUTHBIM (PAKTOPOM IPHU YBEIMUYEHUH (DYHKIMOHAIBHBIX TPeOOBaHUI K TaKUM OpraHaM
KaK: cepJie, TAMYC, Mouku [6].

Ienbro HacTosimed pabOThI ABUIOCH U3YUEHHE JIOKAIM3AUN U KOHLEHTPAllMM THCTAMHUHA B

TUTALIEHTE YeJI0BEeKa Ha TKAHEBOM M KJICTOYHOM YPOBHSIX TPH JIOHOIIEHHOW OEPEeMEHHOCTH.
2. MartepuaJ 1 MeTOJbl HCCJIEA0OBaHNsA. MaTepual IUIaleHT ObUT B3AT B IEPUHATAIBHOM LIEHTpE
YP npu cormacum pokeHull. MccinenoBaHo 24 IIialleHTbI, MOJyYEHHBIE NP CPOUYHBIX CaMO-
MPOM3BOJIBHBIX poaax. Bo3pact sxeHmmH 6611 0T 18 10 27 5et, u3 HUX 8 KEHITUH OBLIO TIEPBOPO-
ISIuX, 16 — TOBTOPHOPOIAIIKX. Y BCEX JKEHIIMH OEPEeMEHHOCTb M POJIbI MPOTEKaIn 0e3 BUIUMON
NaTOJIOTUH.

W3 3aMOpOKEHHBIX KYCOYKOB IUIALIEHTBl J€Jajld KPUOCTATHBIE Cpe3bl TOJIIMHON 15-
20 muxkpomeTpoB u oOpabatbiBasii: 1. JIFOMHHECHIEHTHO-THCTOXMMUYECKUM MeToaoM Kpocca,
OBeH, Pocra s u3ydenus ceoboaHoro rucramuna B rianente [9]. KomumdecTBeHHOe n3MepeHue
IrMCTaMHHA TPOBOJMJIOCH B YCIOBHBIX E€AMHHUIAX C IOMOIIBIO (IIIOOPUMETPUYECKON Hacalku
OMDJI-1A na nmromuHecieHTHBIN MuKpockon JIIOMAM-6 [4, 6, 8].

Cratuctuueckas oOpaboTka MaTepuanga MPOBOAMIACHE C MOMOIIBIO CTaHIAPTHOIO MakKeTa

nporpamm Microsoft Office (Word u Excell) mo CteroneHTy.
3. Pe3yabTaThl COOCTBEHHBIX HCC/Ie0BaHMil. B pe3ynbTare mpoBeneHHBIX MCCIEIOBAHUN BBISB-
JIEHO, YTO TUCTAMMH B KJIETOYHBIX CTPYKTypax IJIAlleHThl HAXOIUTCS B IBYX COCTOSIHUSX: B JHU(]-
¢Gy3HOM W KOHIEHTpHpOBaHHOM. [lu(Qy3HO THCTAMHH pacrpenessieTcss HEpaBHOMEPHO: MAaKCH-
MaJlbHOE €r0 COACPIKAHUE HAXOIUTCS B AMHHOTHYCCKOM SITUTEIINH aMHHOTHYECKOIT 00omouku (25
yelIL. €]1.), MEHBIIEe — B TPO(OOIACTHIESCKOM SITUTEIINHA BOPCHHOK 3-TO U 4-10 mopsiaka (20 yei. en.)
1 HaMMeEHbIlIee KOJIMUYECTBO — B CTpOME BOPCHH 1-ro u 2-ro nopsaka (14 yen. ex.).

Kinerounsle cTpyKTyphl, coAepxalliue TuCTaMHUH, TaKKe HEOJHOPOIHBL. 37€Ch BCTPEUYAIOTCS
TY4YHbl€ KJIETKH, TIpaHYJSpHbIE JIOMUHECLUPYIOIINE KIETKH, KOTOpblEé OTHOCATCA K KJIETKaM
AITY JI-cucremsl 1 MakpodaromnonoOHeM KieTkam. Kpome Toro, oOHapyKHBaeTCsl MeJKasi TpaHy-
JSIpHAs «IBLIbY.

Hamu wHaiineHo, 4ro HamOojblIee KOJUYECTBO THUCTaAMUHA COACPKAT TY4YHBIE KIICTKH
(28 ycin. en.), menbme ero B I'JIK (26 y.e.), eme MeHbile B MakpodaromoJoOHBIX KIETKax
(19 ycn. en.) u MeHee Bcex — B JIIOMHHECIMPYONUX rpanyiax (9 yci. en.). Bee BoimenepeunciieH-
HBIE CTPYKTYpPBl pPacloyiaraloTcsi HepaBHOMEpPHO, 00pa3yloT CKOIUIeHUs B Buie mosel. Jlromuuec-
UPYIOIIKE KIETKA PACIoJaraloTcsi B KOMIAKTHOM XOpPWOHE TOJ] aMHHOTHYECKOH 00O0JI0YKOH, a
TaKXke B CTPOME BOPCUH 1-ro U 2-T0 mopsjka, MpUYeM OAMH CIIOH pacrojiaraeTcs 3/1ech Moj Tpo-
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(hobmacTHUeCKUM STMUTENNEM, a BTOPOH — BOKPYT COCYAOB. A B CTPOME CTBOJIOBBIX BOPCHUH MpHU-
CYTCTBYET B OCHOBHOM TPaHyJISIpPHAS «IIBUTbY.

Hamu omnpeneneno, uro conepxkanue ructamuda B ['JIK y moBTopHOpOASIIMX TOXOAMUT A0
32y.e., a B BOpcHHKaX | U 2-ro mMopsIKka ero KOJIMYECTBO HEOJHO3HAYHO, HO TaKXKE BBIIIE, YEM Y
MIEPBOPOISALIHX.

Taoauua 1.
COI[ep)KaHI/Ie THCTaMHWHa B CTPYKTYPC INIAICHTLI HCPBOPOAAININX KCHIIMH B YCJIOBHBIX CAMHULIAX
Haszganne| Onwurenmii |Tpodobmact| Crpoma Tyunsle 'K Makpodaru | CBoOoaHBIE
CTPYKTYp| aMHHOHA BOPCHH KIICTKH IpaHyJIbl
Coxnepxanue 25 20 14 28 26 19 9
THCTaMHHA

TakuMm 00pa3oM, MOKHO BHUJIETh, YTO B IUIAIEHTE OCYIIECTBISIETCS 00pa3oBaHUE TMCTAMHHA,
HaXOJSIIETOCs, KaK B TYYHBIX U T'PaHyJISPHBIX JTIOMUHECIUPYIOUIUX KJIETKaX, TaKk U B AUPHY3HOM
cocrossHUM. [IpennonokuTenbHO THCTAMHUH IUTALICHTHI YYacTBYEeT B (DYHKIIMOHHUPOBAHUU TeMaTO-
IIalleHTapHoro 6apbepa, CriocoOCTBYsI MPOHUIIAEMOCTH COCY/IOB.

BriBOALI:

1. l'ucramuH B rutaneHTe pacroaraercs Kak 1u¢¢ys3Ho, Tak U B KIETOYHBIX CTPYKTYypax.

2. 'nctamMmuHCOACP)KATUMHU KIIETOYHBIMH CTPYKTypaMH SBJsItOTCS TyuHble kieTku, ['JIK u makpo-
¢aronono0HbIe KiIeTKU. Pacmonarasch 1moa aMHHOTHYECKUM, TPO(oOIaCTUYECKHM SIUTEITHEM U
BOKPYT COCYJIOB, TUCTAMUHCOJIEP>KAIINE KIETKH, BEPOSTHO, SBISIOTCA YAaCThIO reMaToIlIaleHTap-
HOTro Oaphepa M OKa3bIBAIOT BIMSIHHUE Ha MMPOHUIIAEMOCTD 3TOTO Oapbepa.
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HOBOE BOCXOX/IEHHUE OUBNYECKOM KYJbTYPHI U CIIOPTA
HN.MN. Ilonos

HO ITHP «Mexnucuumnuaapaas Axkagemus Hayku u MnnoBatukuny, Pecniy6nuka Mapwuit O,
. Menseneso, yi. Kommynucruueckas, 14
biht.orol@gmail.com

[TpuBoguTCs aHAMM3 PosK W 3agaul QU3KYIBTYPHl U CIIOPTA B O3I0OPOBJICHUH COBPEMEHHBIX OOIIECTBEHHBIX OTHOIIE-
Hui. [TokazaHo pa3BUTHE OMOJIOrMYECKOW CO3HATENLHOM )KM3HH YeNOBEKa, HauMHasi ¢ OPMUPOBaHKS HHPPACTPYKTY-
pBl MatepuansHoro mupa. Cmbicna XKu3Hu denoBeka MPOAEMOHCTPUPOBAH HA MPHUMEPE DHEPreTUYECKUX IPOLIECCOB,
MIPOTEKAIOIINX TIPH PEATN3AINH HAKOTUIEHHH OIbITa OMOJIOTMYECKON KU3HH U €ro TpaHc(opMmanus B pa3BUTHE TYyIIIH.

Beenenne. KakoBa ke posb (pU3HUECKON KyIbTYpbl U CIOPTA B KU3HEJEATEIBHOCTH COBPEMEHHO-
ro obmectBa? CropTt — 3TO CPEJICTBO AMOIMOHAIBHOTO Pa3BICYCHHsS U pas3rpy3ku B GopMe cCOpeB-
HoBarenpHOTO LIIOY? A duskynerypa — 3T0 npenoTBpaiieHie 3a0071eBaHUN U TOBBIIICHUE JKU3-
HEHHOTO TOHYyCa M TMpodeccHoHANbHON akTUBHOCTU? Mnm cylmiecTByeT apyroe uX TriiobambHOE
npenHasHadeHue? CymecTByeT Takoe MHCHHE, YTO (PU3KYJIBTypa U COPT YKPEIUISIOT (PU3NICCKOE H
(YHKIIMOHATTFHOE COCTOSIHUE, TMOBBIMIAIONINE PabOTOCIOCOOHOCTh M CIIOCOOHOCTH (HHU3HUECKOTO
MIPOTUBOCTOSIHUSI BO3HUKAIOIUM BHEIITHUM yrpo3aM. Ho Herimoxo Obl OIICHUTh UTPAIOT JIU OHU Ka-
KyI0-1100 poJib pu (POPMHUPOBAHUM TyXOBHOCTH YeJIOBEKa, 0OECIIEUEHNH TAPMOHUU MEXYy Mpo-
[[eCCaMU TyXOBHOTO CO3HMJIAHUSI U CTPEMIICHHH K CO3UIATEIbHBIM JYXOTBOPUYECKUM JICHCTBUSM, Ha
CIOCOOHOCTH M3BJIEKaTh CBOIO MOJIB3Y J0OBIBaTh cede Oara mu3 cozmanHoro a0 Hac [Ipupomoit? A
HE SBJISETCS JIU CIOPT CPEACTBOM KOHTPOJISI U COBEPIICHCTBOBaHME (PU3MUECKON MOATOTOBICHHO-
CTH 4eJIOBEKa, BIUSHHS Ha pa3BuTHE ero Aymu, Ha Cmbich XXuszau mroaeit? st Toro, 4To0bI OTBE-
TUTh Ha 3TH U JIPYTUE MOy THBIE BOMPOCHI HEOOXOIUMO TIOTPY3UTHCS B MPUPOY CO3TAHUS YETIOBE-
Ka U Cpellbl ero 0OUTaHuUs YeIOBeKa.

B pabore mo BuxpeBbIM TEXHOJIOTHUSM KPHCTATI000pa30BaHUs TEKCTYPHPOBAHHBIX TOHKHUX
METAJUTMYECKUX TUICHOK HAaHOPa3MEPHOU TOJIUHBI (CM. TIpriiokeHue 1) mpemnokeHa 0000IeHHas
Mo/ienb (POPMUPOBAHUS HEPAPXUU MATEPHAILHOTO Mupa. Ha mpruMepe KOTOopoil mpoJeMOHCTPHPO-
BaHbI HOBBIE TEXHOJIOTHH (OPMUPOBAHUS (POPM TEKCTYpPhl TOHKUX METAINTMYECKHX IJICHOK. BBee-
HO TOHSITUE COTMTOHHOW BUXPEBOM BOJIHBI, COJIEPIKAIIEe CIEAYIONYI0 HHPOPMAITUIO O COJIUTOHE.

ConutoH — 310 (hopMa BUXPEBOTO JIBUKEHUS SHEPTUU MEJIKOAUCIIEPCHBIX YaCTHII, 001a/1at0-
mas CBOWCTBAMM YaCTHIBI (B CIlydae «KOPOTKOTO» BUXpS — DJJEKTPOHA, HYKIOHA W JIp.) WIH
CBEPXUIMHHOTO BUXPA-TPYOKU (uMHTeIsIeKTOHA). CONMTOH XapaKTepU3yeTcs OIpeleleHHON JIH-
HOM, HabopoM YacToT, obmmel GopMoH, pAAOM APYTHX (YHKUIUH B 3aBUCHMOCTH OT €ro KOHKpET-
HOM npuposl. OOBIYHO aMIUIUTYA U YaCTOTa COJIMTOHA Ha KParo BO30YKJIEHUS PE3KO CHIKAIOTCS:
B Hayvaje Maja [EeHTPOOEKHas CUJIa M BEJMKa [EHTPOCTPEMHUTENbHAs, OOJbIIasi IPaBOBPAIIAFOIIAs
CWJIa U MaJjasi JIEBOBpAIllalollias Cuja; B CEpeIMHE — PAaBEHCTBO MAPHBIX CUJI U YBEIMUEHUE JUAMET-
pa BHXps COJIMTOHA; B KOHIIE — CHOBA IIECHTPOCTPEMUTEINIbHAS CHJIa MHOTO OOJIbIIE IIEHTPOOESIKHOM,
HO TIPHU 3TOM JIEBOCTOPOHHSISI CHJIa MHOTO OoJjiblie mpaBocTopoHHel. Hanbomnee cyliecTBEeHHBIMU
CBOMCTBaMH COJIUTOHA SIBIISIOTCS: JIOKAIbHOCTh BO30YKIACHHSI, COXPAHEHHUE YaCTUIETIOIOOHOCTH U
HE pa3Ma3bIBaHHE B MPOCTPAHCTBE, KaK B ciayyae OObIYHON BOJNHBI. COMUTOHBI MOTYT B3aHMOJECHi-
CTBOBATh MEXKIY COOOM, IPHU STOM BO3MOXKHO «IOEIaHUE» CHIBHBIM CTa00r0, B3aMMHAsi aHHUT WIS
11, BOSHUKHOBEHHE CTOSIYErO COJUTOHA U Mp. B MOMEHT npuOIMKEHUsI COMUTOHOB MEXAY HUMHU
BO3HUKAET MPUTSHKCHHUE — CBSA3b, YTO, BUAMMO, U OMPECNIICT U3BECTHBIC TUIBI CBSI3U MEXIY Ya-
ctuiamu. [lokazan nopsinoxk GpopMHpOBaHUS «IMHHBIX» COJUTOHOB (MHTEIUIEKTOHOB), OTPaXKaro-
IIUX 32 HATMYUE MOTCHIIUATHHONW SHEPTUH, OTBETCTBEHHBIX 32 (DEHOMEH «IPO3PEHUS» U UHTYHIIHH
U COCTABJISIIOIIMX «MHTEJJIEKTYalIbHBIM (DOH» Cpelibl, a TaKkKe — «KOPOTKUX» COJIUTOHOB (AJIEKTPO-
HOB), OTPKAIOIIUX HATUYHE KUHETHUYECKON IHEPIHH, OTBEYAIOIIMX 33 aKTHBHOCTH MPOTEKAHUS
OMOXMMHUYECKUX peaKklIUid U BHYTPEHHHX OHMORHEpPreTUYECKUX MOTOKOB. [loka3zaHo Kak B ONTHKE
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(ha3oBbIe MaCKU PACHIMPSIOT CTPYKTYPY JIydeil cBeTa. ITH pabOThl UCIIONB30BAHBI sl AEMOHCTpA-
UM 3JIEKTPOHA, OTAEIISIOMIETOCs OT «UIMHHOTO0» COJIMTOHHOTO BUXPS (MHTEIUIEKTOHA), Kak (a3o-
BOI1 Macku, coaepkaiiei GpazoByro HHPOPMAIUIO, COAEPKAIIYIOCS B HHTEIUIEKTOHE, OJaroaps Ko-
TOpOHU M3 00Pa30BAHHOTO AJIEKTPOHA (HOPMUPYETCSI COOTBETCTBYIOIIAS ATOM MHPOPMALIUU CTPYKTY-
pa BTOPUYHBIX «UIMHHBIX» COJUTOHOB (BUXpEHl 3apsKEHHBIX YacTHIl MEITKOAMCIIEPCHOTO Belle-
ctBa). [lokazaHo, YTO OTIIEIUISIOMIMICS OT UHTEIJIEKTOHA 3JIEKTPOH SBJISETCS MPUMHUTUBHON MOJie-
JIBIO0 KpUCTAJLJIA TYUIU YEJIOBEKA, TUIIEHHOTO BOJIM U CO3HAHUA.

[To mepe pa3BuTHS KU3HU HA 3eMile B IOTOKE MHTEIUIEKTOHOB, JOXOAMBILIUX /10 HALIEH IJIaHe-
ThI CTaja MOChUIaThes Oosee crnoxHast (azoBasi nHGOpPMAIHS, B pe3yJIbTaTe NCHCTBUS KOTOPOU Mpo-
HCXOANUIO 00pa30BaHUE CBSA3EH MEXy BTOPUYHBIMH, TPETUUYHBIMU U T.J. BUXPAMU (MHTEIJIEKTOHA-
MH). DTO MPUBEJIO K CO3/IaHUIO OMOJIOTHUECKOM KHU3HH U €€ 00BEKTOB, HE 001aJa0IINX CO3HAHUEM.

Ha crenyromeii daze paspurus bruonormueckoit J)Ku3au Ha Hamiel MIaHETe B MOCTYIAOIIEM
Ha HEe TMOTOKE HMHTEJUIEKTOHOB OBLIM MOCHIaHbl ()a30BbIE MACKH, coAepKalire WHGOPMAILHUIO0 O
(hOpMHUPOBAHNUYN TIEMEHTOB OMOJIOTMYECKOT0 00BEKTa, BBHITIOIHSIOMUX POJIb AMSITH, COIEpIKaIIen
CO3HATEJbHYIO U MOJICO3HATENIbHYI0 MH(OPMAIINIO, OPraHU30BABIINX CIIOKHbIE (YHKIMOHATIbHBIE
CBSI3U MEX]y 3JI€MEHTaMHM MaTepUaIbHOW MepapXWu YeJIOBEKAa U MOCTPOUBIIME CPEACTBa OOMEHa
nHpopMmanuen ¢ okpyxaromei cpefoir. Ma3oBeie MacKu, MPUIISANIAE HA 3EMITIO, SIBISIOTCS KPH-
CTaJUIaMU COBEPIIEHHON TYIIN YeJOBeKa, coxepkaT (pa3oByro HH(opMaIio, B KOTOPOH OTpakeHa
MHOTOMEpHas MaTpula HHQopMaIoHHBIX cBs3el. [lo Mepe pa3BUTHS YelOBEKa 3TU CBSI3U peaju-
3YIOTCSI B COBOKYITHOCTH (Da30BbIX MACOK 4esloBeKa U (pOopManu3yroTcsl YeIOBEKOM B BUJIE 3HAHUIA.
3anyIiieHHbIe B YeJIOBEKE MPOIIECChl CaMOPETYIUPOBAHMSI BHYTPEHHUX OMOIHEPreTHYECKUX MOTO-
KOB M, COOTBETCTBEHHO, (DOPMUPOBAHHS PA3IMYHON CTETNIEHN pa3BETBICHUSI MaTEepHUaIbHOM nepap-
XHMH Tella YyeloBeKa 00ecreunBaoT BOCIPUATHE BCE HOBBIX MH(OPMAIIMOHHBIX CBSI3eH MpUIIEIIICH
Ha 3eMJII0 MHOTOMEPHOM MaTpHIIbl 3TUX MH(POPMALIMOHHBIX CBSI3€H, TO €CTh MOJTYYCHUE HOBOM MH-
¢dbopmannu. B coOTBETCTBUU C YCIIOKHEHUEM UEPAPXUU MAaTEPHAIIBHBIX O0BEKTOB TeJla YCIO0KHSIET-
Csl U COBOKYITHOCTb MEPAPXUH WHTEJUIEKTOHOB M 3JIEKTPOHOB, ONPENEISIOMUX OMO’HEPTeTHKY Ye-
JoBeka. B yenoBeke OTKPHIBAIOTCS CIIOCOOHOCTH (POPMUPOBATH COOCTBEHHBIE JIETIECTKA BUXPEBBIX
IIOTOKOB (MHTEJIJIEKTOHOB). B CHily 3aMKHYTOCTH CHCTEMBI JIENECTKOBOTO ITOTOKA S3HEPTUU U B CUITY
JICUCTBUA 3aKOHA COXPAHEHHMS SHEPruu B 3aMKHYTOW cucteme IlociiaHHbIi 4eI0BEKOM MOTOK MH-
TEJJIEKTOHOB JJOCTUTHYB OIPEJIEIICHHOIO YPOBHS €TI0 SHEPTHil pPa3BOPaYMBAECT TPAEKTOPHIO JBUXKE-
HUS 1 00paTHO 3aMbIKaeTcs Ha yesioBeka. [Ipu 3ToM Ha caMOM BBICOKOM YpOBHE yAal€HUS! UHTEN-
JIEKTOHA TPOMCXOTUT accolMaTUBHas BbIOOpka MH(popMmanmu (HOBOH (pa30BOM Macku), TO €cTh
KOHIEHTpUpoBaHHEe (Pa30Boil HHPOpMaIHEel UCXOAAIIEro MOTOKa HHTEJUIEKTOHOB. B BepHyBIIEMcs
MIOTOKE WHTEJUIEKTOHOB YEJIOBEK (PUKCHPYET MPHIIEANTYI0 HH()OPMAIUIO U ¢ TIOMOIIBIO €€ BBIOJ-
HSIET HOBYIO BEPCHIO Pa3BETBIICHUS HEPapXUHM MaTepHaAbHBIX OOBEKTOB Tejla M Pa3BETBICHUS MH-
TEJJIEKTOHOB U JIEKTPOHOB, TO €CTh Pa3BUBAET CBOIO TYIIIY.

WHTENneKTOHbI, y4acTBOBaBIIME B (JOPMUPOBAHUM HEPAPXUU MATEPUAIbHOIO MHpa, UMEIOT
npaBoe (110 4acOBOM CTpeEJIKE) BpallleHHE YHEPTUH BO BHYTPEHHEM U BHEIIHEM (COJMTOHHOM) Kpyrax
BpamieHus. Pa30Bble MacKHy, SABISIOIIMECS KPUCTAUIAMU COBEPILIEHHOM IyIIH, BJIOXKEHBI B IOTOK
TaK)Ke IpaBoBpalaromenics snepruu. 1o 3Tol nmpuurHe 3HEPrus, MOCTYNAOIAs BO BXOIALIMX UH-
TEJIJIEKTOHAX, PACXOyeTCsl Ha EHTPOOESIKHOE YIOPSAA0UEHHOE pa3BETBICHNE MaTepualibHOW HH(ppa-
CTPYKTYpPBI U HH(PPACTPYKTYpPbI SHEPreTUIECKUX NOTOKOB. OHA CIocOOCTBYET pa3BUTHIO Jlymm.

Jlst Toro, 4ToOBI IEHTPOOCIKHAS CHJIa HE pa3dpocajia COJIUTOH B CTOPOHBI, BHYTPH €TI0 COIEP-
KUTCS JIEBOCTOPOHHSISI LIEHTPOCTPEMUTENbHAS (Bpallaroliascs NPOTUB YacOBOW CTPENIKM) CHIa,
CepKUBaloLIas IIEHTPOOeKHOe NeiicTBUe U coxpaHsaomas ¢Gopmy conutoHa. Cymma MOTEHLIHATb-
HOM DHEPIUHU B COJIUTOHE MEpepacpeieisieTCa MKy CUIION ITPaBOro U JIEBOTO BpalleHUil. B Havaie
COJIMTOHA CWJIbHA MpaBoBpamnaromasics cuia. [lo mepe Toro kak oHa pasroHsieT SHEPTUIO0 COJIUTOHA
Hapy>Ky, pacTeT dHEPrus JIEBOTO BpalllEHMsI, BO3pacTaeT €€ CAep)KuBarollee aeicTBue. B cepenune
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COJIMTOHA OHY paBHBL. B KOHIIE COMMTOHA CHUjla MPABOrO BpallleHUs] MUHMMAJIbHA, a CHJIA JIEBOTO LIEH-
TPOCTPEMUTEIHHOTO BpAIICHUsI MaKCUMaJIbHa, IOTOMY OHa CBOpaYMBaeT (JOPMY COJIMTOHA B TOUKY.

[TockoabKy 1moJ AEHCTBHEM CaMOpa3BUTHSI IIPOLIECCA PA3BETBICHUS MIPABBIX CHJI B OPraHU3ME
YeNoBeKa, nepapXuieckas CTpyKTypa MaTepraIbHOrO MUpPa U MPaBbIX SHEPreTUUECKUX MTOTOKOB CTa-
Ja MPUHHUMAaTh OPUTMHAJIBHBIN (MHAWBUIYAIbHBIN) BUA ¢ OPUTMHAIBHOW OPUEHTALMEN B IIPOCTpPaH-
CTBE, TO Ha SHEPreTUYECKYIO0 CTPYKTYpY UeloBeKa Oblia IMocjiaHa CUMMETPUYHasi MHOTOMEpHasi Mac-
Ka MH(OpMaLMOHHBIX CBs3eil. Ee 3amaua 3akimovanack B CBOpAYMBAHUU HYKHOTO COJIMTOHA B HYX-
HOM MeECTe B MOJIOKEHHOE BpeMsi. OTa (pa3oBasi Macka 3abupalia U3IMIIHIO MPaBYIO MOTEHIHAIb-
HYIO SHEpruio, o0ecrieunBasi paBHOBECHE MEXy co3uaaHueM U notpedienueM. [lockonbky 3Ta BTO-
past ga3oBas MacKa TaKkKe 3aIycKajia MpoLecc CaMOCOBEPIICHCTBOBAHMSI 32 CUET MPABOM 3HEPTUH, TO
OHa TaKKe MpUoOpeTana OpUrvHaIbHbIC YePThl HHANBUAYATLHOCTH, M CO3/aBaja MaMsTh C aHAJIoTra-
MU peaKkiiy Ha BbI30BbI OKPY>KAIOIIEH CpeJibl, U3 KOTOPBIX CTPOMIIAa AITOPUTM CBOETO Pa3BUTHSI.

Crpemsch K MUHUMHU3ALUU SHEPreTUYECKUX MOTEPH U MOBBIIIEHUIO CBOEH 3HEPTETUKH, BTO-
pas a3oBasi Macka MopoausIa COCTOSTHUE U3IHUIIHEN () (HEKTUBHOCTH B CIEPKUBAHUU MPABBIX CHUII.
ITockoNbKyY CHJT CO3UIAHUS CTall0 HE XBaTaTh, CIEPKUBAIOIINE CHJIBI TPUOOpenu (PyHKIUIO U3BIIe-
YEeHUs SHEPTUM U3 paHee CO3/IaHHBIX MaTepHallbHbIX 00pa30BaHU OKpy:karolel cpeabl. V3Bieka-
eMasi U3 CTOPOHHUX MCTOYHMKOB SHEPrus MOJydnsia Ha3BaHUE JKU3HEHHBIX pecypcos. Ilonyuenne
OOJIBIITUX 3aIacOB YHEPIETHUYECKUX PECYPCOB CIIOCOOCTBOBAIO CHIKEHUIO 3(P(HEKTUBHOCTH JCH-
CTBHSI CO3MJATEIbHBIX MPOLIECCOB MPABBIX CHJI, PAHE TOJHOCTHIO 00ECIIEYMBABIINX SHEPTHEH JKU3-
HEHHBIH Tpolecc yenoBeka. HacTymaer cBopaumBaHuE Pa3BETBICHUN SHEPreTUUYECKHX IOTOKOB,
MIPOUCXOIUT OOeIHeHHe AyIH. TepseTcs sHepreTuka (pOpMUPOBAHHS CO3UAATEIBHOTO 3rPEropa
MpaBbIX CHJI, CHUXKAETCSI KadecTBO (Da30BBIX MacOK, BOCIPOU3BOJIMMBIX B OpPraHU3ME UeIOBEKa.
Hanpotus, ponb BTopoii (ha30Boii Macku BO3pacTaeT, HAYMHAETCS TBOPUYECKUI MPOLECC CO3TaHuUs
MHQPACTPYKTYPHI U CPEJCTB Pa3BUTHUS €€ BIUAHUA. Bo3HMKAIOT cpencTBa 0OMeHa CHavyana pe3yib-
TaTaMu 3TOH pabOoThI, a TOTOM YyXe U €€ SKBUBAJICHTaMH, ((PUHAHCOBBIMU CPEICTBAMHU.

[TonnepkuBaHue KUZHEHHOTO MPOIIEcca 3a CUET MPUOOPETEHUsI y CTOPOHHUX JIFOJIEH CPEICTB
Pa3BUTHS MPOIYKTOB JESITEIBHOCTH BTOPOH (pa30BOM MacKH, CO3JaHHE CXEM HEIKBHUBAJICHTHBIX
00MEHOB MOPOJINJIO, BO-TIEPBHIX, HECIIPABEAIUBOCTb, BO-BTOPBIX, PA3JI0KEHHE CO3UIATENIbHON Ipa-
BOI Mopanu. beCKOHTpPOIbHOE M0JIb30BAaHNE MAaTEPHAIBHBIMY PECYpCaMU BHEIIHENW CpPEbl IPUBEIIO
K TaKUM MacuTabaM MHTeHCU(DHUKAIUN TPYJIOBOM JEATENbHOCTH Ha OJIaro pa3BUTHIO IUIOAOB BTO-
poii Ga30BOil Macku, KOTOPBIE MOPOJMIM CEPUI0 PA3IMYHBIX MO MacimTaly KPHU3UCOB B COBPEMEH-
HOM OOIIIECTBE, B TOM YHCJI€ KOH(MIUKTOB CIIOCOOHBIX YHHYTOXKHUTH CaMy OHMOJIOTHYECKYIO KU3HBb
Ha Halllel TUIaHeTe.

AKTHUBH3aLUS POJIU JIEBBIX SHEPTUN B COJIMTOHAX DHEPTETUUECKON MepapXuu YeoBeKa, IpU-
BeJa K YaCTHYHOMY WJIM TOJTHOMY KyMHPOBAaHUIO COJUTOHOB, OTBEYAIOIINX 32 UHIUBUAYATbHOCTH
Pa3BHTHUS MPOIIECCOB, TOPOKIAEMBIX TIepBOr (pa3oBoii Mackoi. OcTamch B padoTe TOJIBLKO dHEpre-
TUYECKHE LIEHTPHI, OTBEYAIOIINE 3a Moaaep:kaHue Gopmbl (Tena uenoBeka). Bes BBICOKOIHEPreTH-
yeckasi (BBICOKOYACTOTHAsI) YaCTh SHEPTUH, OCTYNAIOIIEH 110 MPaBbIM UHTEUIEKTOHAM PacXoayeT-
Csl Ha HYK/IbI JIEBBIX CHUIIL.

OTH 310yNOTPeOIICHUS JIEBBIX CHJI MIPUBEIH K KINMAaTHYECKUM U3MEHEHHSIM, KOTOPBIE MOTYT
nepepacTy B MpUpoAHbie KatacTpodbl. KakoB e BbIxoA? A BBIXOJl B BO3BPATE K KU3ZHU «CTISIIAX)
npaBbIxX ayml. /s 3Toro HeoOX0AUMO TTOBBIIIATE OMOXMMUYECKHE 3aI1achkl TEJIa YeJIOBEeKa, OTKa3 OT
HEpaIMOHAIBHOTO WX MCTOJIb30BaHUS, BO3BPAT YETIOBEKY CIIOCOOHOCTH K AYMOIIMOHAIBHOMN KOHIICH-
Tpaluy U TPOOUBaHUM OJIOKAIBI B pailoHE BEPXHUX YHEPreTUIECKUX YaKp OpraHW3Ma YeJIOBEKa.
CMbic :ku3HN YenoBeka. [lutanue yemoBeka OCYIIECTBISETCS MOTEHIUATBHON SHEPTHEH, TOCTY-
natouieit u3 Kocmoca (B BUie HIUPKYJIUPYIOLIETO C Pa3HbIM HAIIPABJIECHUEM CBETA WM aKyCTHYECKO-
T'O M3ITyYEHUSs: MIPABOBPAIAIOIIETOCS, TO €CTh CO CIIMHOM IUTIOC OJIHA BTOpas (+'2), U JIeBOBpaIlalo-
IIETOCsl — CO CITMHOM MHHYC OJlHa BTOpas (— '2)) M moiaydaeMol OT OOBEKTOB OHMOJIOTHMYECKOTO H
MUHepaabHOro Mupa. [1o Mepe B3auMoeHCTBHSI C YEIOBEKOM OHA MEpPEpacpeieNiseTcsl 0 BUXPIM
KMHETUYECKOTO JIBUKEHHSI MEJIKOJUCIIEPCHOTO BEILIECTBA, CBSA3BIBAIOIIMMHU KaK OTIEJIbHbIE MaTepH-
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aJIbHble 00pa30BaHuUs, TaK U MX KOMIUIEKCHl. YeM MeHblIe (OpMHUPYETCsl MaTepualibHOE TEJo, TEM
OoJbllle Y HETO MOTCHIMANBHAS SHEPrus M MEHbIE KHHeTHUYecKas. [Ipu yBeIWYeHUH TUIOTHOCTH
MEJIKUX MaTepUaJIbHBIX TEJN BbIIIE KPUTHUECKOTO 3HAUYEHUs, TPOUCXOJUT BCKUIIAaHHUE (B3pbIB) 000-
JIOYEK ATHX TeJN, B PE3yJbTaTe KOTOPOTO BHICBOOOKIAIONIAS MOTECHIMAIBHAS SHEPTH prUoOpeTaeT
CBOMCTBa KMHETHUYECKOW 3Hepruu. biaronaps ¢opMHpOBaHUIO KUHETUYECKOW SHEPTUU C TOW U JH
WHOW MHTEHCHBHOCTBHIO U B TOM WJIM HHOM OKPY>KEHHUH IPOUCXOIUT TEPEMEIICHNE KaK KOMILJICKCOB
MaTepHaJIbHBIX 00pa30BaHUM, TaK U OTIACNIBHBIX MAaTE€PUAbHBIX O0pa30BaHUN PA3TUYHON BEIHYU-
HbL. [Ipu 5TOM Onaromapsi cogepikaHuio HH(POPMAIIUY, MOIYTUPYIOIIEH MOTEHIIHAIBHYIO SHEPTHIO,
(dopmupyeTcsl MPOCTPAaHCTBEHHAs CTPYKTypa (OpMbI M MHTEHCUBHOCTH IOTOKOB KHHETHUYECKOU
SHEPTUH, 00ECTICUNBAIOINAS CTPOTYIO JIOTUKY MX TIEPEMEIICHHUS B TeJe. YeM clioykHee MaTepHaIbHast
CTPYKTypa Tejia, TEM CIO0XKHEe CTPYKTypa OpraHU3alliy BUXPEBOTO JIBUKEHUS KaK OTJENbHBIX MaTe-
pHATBHBIX 00pa30BaHMA, TaK U WX KOMIUIEKCOB, TEM BBIIIE YHTPONHS (CI0KHOCTB, OTPAKAIOILYIO
BEPOSITHOCTh OCYIIECTBIEHUS] KAKOr0-TM00 MaKPOCKOIUYECKOT0 COCTOSIHUS) OTCHIIMAIBHON 3HEp-
TMH ¥ cOYeTaHusl MH(opMaIy ee MOIYTUPYIONIeH, TeM 0oiblieMy 00beMy KOCMUYECKOi nH(pOp-
MalMy CTAaHOBUTCSI YyBCTBHUTENIEH UellOBEK. UeM coBeplleHHEe NMPHOOPETEHHBIN OMBIT YEJIOBEKA BO
B3aUMOJICHCTBUU C OMOJIOTMYECKHM MUPOM, TeM OoJiee COBEPIICHHBIM CTAHOBUTCA €ro (hopma H co-
Jiep>KaHue, OIPEENSIONIee SHTPONUIO (CI0XKHOCTh, OTPAKAIOIIYI0 BEPOSTHOCTh OCYLIECTBICHHUS
KaKOT0-1100 MaKpOCKOITMYECKOTO0 COCTOSIHUS) IIMPKYJIUPYIOIUX B HEM MOTOKOB SHEPIUH, TO €CTh
YPOBEHb pa3BUTHA TylI. UeM Bblllle ypOBEHb pa3BUTHA Iy, TeEM ¢ 0oJiee CI0XKHON MHpOpMaLu-
eil, 3ampammBaeMoll y 0OBEKTOB, OoJiee BBICOKMX B MEpAapXHM MUPO3AAaHUS, 0Opamaercs 4eaoBeK.
YeMm Oombllle y 4eIoBEKa MOTPEOHOCTh NEpeaTh HAKOIUICHHBIM ONBIT CBOEH Ay, peanusyemast
yepe3 BO3JICHCTBUE HAa COBEPILICHCTBOBAHNE OKPY KAIOIIEH cpelibl, B BU/IE IPOKAaunBAaeMOl uepes He-
ro SHepruu u uHpopmaimu, Tem 0osiee CIOKHYI0 HHPOPMAITHIO OH 3allpallIuBacT Y 00bEKTOB, BHIIIE
CTOSIIIUX B Mepapxuu Mupoznanus. [IoTokoM 3Hepruu, MpoxXoAaIIiM Yyepe3 YeJI0BeKa, ONpeenseT-
csl TIIyOMHA 4yBCTBA, Ha3bIBa€MOI0 JIOOOBBIO. Bhicias 1r000Bb HACTYMAET MpH MOJHOW OTIaue B
OKpY KaIoIIyI0 cpey TOoro, 4to mnoyumi Cabiie. [1o kauecTBy 3TOTo (JyXOBHOI'0) OOpaIleHHs o1e-
HUBAETCSl YPOBEHb PA3BUTHS IyIIH, [0 HEMY U BO3/1A€TCsl KaKAOMY YeJIOBEKY MHIMBHyaabHO. UeM
COBEpIICHHEE TyIIa YeJIOBEKa, TeM OOJIbIIe SHEPTrUH U WHPOPMALIMHU Yepe3 ee MPOKAYMBACTCS, TEM
BBIILIIE YPOBEHb €€ JII0OBU. TakuM 0Opa3oM CMBICI YEJIOBEYECKOM KHU3HM 3aKIII0YAETCS] B HAKOILIE-
HUM OMOJIOTMYECKOM *KHU3HU U ee TpaHc(hopMaluy B pa3BUTHE AYILH.

B cBs13u ¢ BbIlIE W3TI0KEHHBIM CTAHOBUTCS BaXKHas posib (GU3NYECKOH KyJIbTyphl U CIIOPTA B
03JI0pOBJIEHUHM COBPEMEHHOT0 o01iecTBa. Bo-nepBbiX, X (YHKLIUHU 3aKIIOYAIOTCS B TECTUPOBAHUE
CIOCOOHOCTH 4€JIOBEKA MPeoOpPa30BbIBATE CBOIO MOTEHLUAIBHYIO SHEPTHUIO B KUHETUYECKYIO (JABH-
raTeibHyI0), TBOPALIYI0 OMOJIOTHYECKUE MPOIECCHl B OPraHu3Me, U KOHLIEHTPUPOBATh KUHETHYE-
CKYIO0 HEPTHUIO B BUJI€ JBM)KEHUS IEKTPUUECKUX 3apsA70B B (a30Bble MAaCKH, (GOPMHUPYIOIINE BUX-
pEBBIE BOJIHBI HHTEIICKTYaIbHOTO OOMEHA C BHEIIHUMHU 00bEKTaMH (MHTEIJUIEKTOHBI).

[Ipn sTOM aKTHMBHAs JBUraTelIbHAs ESITEIbHOCTh CIIOCOOCTBYET pPacxXxoay KHHETHUYECKOH
SHEpruu (FIHEPrur 3JIEKTPOHOB) HA 3aMyCK OMOJIOTHYECKHUX MPOIIECCOB, COMPOBOKIAIOIINX JBHKE-
HUE Tena, U GpopMHUpoBaHUE (Pa30BBIX MACOK, 0OECTICUMBAIONIUX WHTEIUICKTYaJbHOE OOIICHHE C
BHEIIIHUM MHPOM, KOTJia Ha cpOopMHUPOBaHHBIN 3ampoc MHPOpMauu (BO3HUKIINN BOIPOC) MPUXO-
JUT pacCIIMPEeHHBIH MHPOPMAIIMOHHBIN OTBET. IMEHHO MO 3TOW NMpHYMHE Ha XOJy XOPOIIO HaYH-
HaTh JAyMaTbh, TO €CTh OCYILIECTBIATHh MOUCK MapaMeTPOB MHTEIUIEKTOHA (CTENEHM KOHIEHTPAIUU
BHUMaHMs), IPU KOTOPBIX MJET OTBETHas MH(opMalus. FIMEHHO 1o 3TOil ke MpUYMHE BasKHA POJIb
($u3n4ecKoi KyJIbTyphbl B CUCTEME 00pa30BaHMs U MPOCBELICHHUS.

[ToHsIB TyXOBHYIO POJIb (PU3MUECKON KYJIbTYpbl M CIOPTA, IPUYMHBI, TP KOTOPBIX (HOpMU-
PYIOTCSL YCTIOBHUS JUIsl 3apsiIKM OMOXMMMYECKOTO aKKyMYJISTOpa 4ellioBeka M odecriedeHus: 3pdex-
TUBHON KOHILIEHTPALMM MOTEHLIUAIBHOW HEPIUU MOXHO YCTAaHOBUTH JIOTOJHUTENIBHBIE YCIOBHUS
MOBBIIEHUS 3(P(PEKTUBHOCTH ABUTATEIHHOM ESTETBHOCTH.
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29 uroHs 2019 XHUBBIE CHCTEMBI H X HHHOBAILITMOHHAS
7 uroas IIPUBAEKATEABHOCTbD

MoxHO BbIpabOTaTh pa3yMHbIe M HanboJjee MpueMieMble Il KOHKPETHOTO YesioBeka Tpebo-
BaHMS K TUTAHUIO U 3710poBoMYy cHY. ChopmupoBats Hanbosee 3¢ (HEeKTUBHBIE METOIUKU aanTaIliu
(U3KYIBTYPHO-CIIOPTUBHOM MOATOTOBKM K KOHKPETHBIM BHJIAM JESTEIbHOCTH 4enoBeka. [lyis 1o-
CTIDKEHHUS! BBICOKHMX CIOPTHBHBIX TOKa3aTeseil HeoOXoauMa He TOJIbKO CUCTeMa (PU3UYECKHUX Tpe-
HUPOBOK, BEJICHUS 370pPOBOr0 00pa3a H3HH, BHICOKAsl TyXOBHOCTb, HCKIIIOUAIOIIAsl OTTOK SHEPTHU
Ha 3TPEropbl, HaBs3bIBAEMbIE SYMOLIMSIMH, MTOCTYMAIOIIMMHU OT BHEIIHEN Cpeibl, 0 U MHOTO(QYHKIIH-
OHAJIbHAs CHCTEMa KOHTPOJIS (PU3KYIbTYypHO-CIIOPTHUBHBIX MTOKa3aTesIel, yCIOBUH KU3HEICATEIbHO-
CTH ¥ CTETICHH JyXOBHOTO COBEpIICHCTBA, moka3atesss CCJI (conmanbHOTO cTatyca JUIYHOCTH).

Jlist KOHTPOJIS KaK caMMX TOKa3arenel (Pu3n4ecKoi MOArOTOBICHHOCTH U (PYHKIIMOHAIBHOTO
COBEpUICHCTBA, TaK U YCIOBUN, UM CIIOCOOCTBYIOLINX, HEOOX0UMa KOMIUIEKCHASI U TOCTYITHAs st
LIIMPOKUX MacC CHCTEMAa TECTUPOBAHMS, BKIIIOYAIONIAsl KAaK MEJAarOrM4ecKHe U IMCUXOJIOTMYECKHe
TECTBI, TaK U CPEICTBa OOBEKTUBHOI'O KOHTPOJs. CaMbIM MAacCOBBIM M JIOCTYIHBIM CIIOCOOOM Te-
CTHPOBaHUS (PU3UYECKOH MOATOTOBICHHOCTH, SBJSIETCS CHCTEMa BBIBEPEHHBIX C IMO3UIIMH YHEpre-
TUYECKUX 3aTpaT M OXBaTa TECTHUPYEMBIX YacTel Teia ATaJOHHBIX IBUTATEIBHBIX YIPaXKHEHHH,
oobenuHeHHbIX B Kommiueke I'TO, agantupoBaHHBIM K BO3pacTy, MOy, pa3MepaM U Becy Teja, U
o0ecrneunBaroInii 0OpaTHYIO CBSA3b YENOBEKY JAJISl BEIEHUSI COOTBETCTBYIOIIETO 00pa3a *KHU3HH, Iy-
TEM BBIOOPKM HEOOXOAMMBIX JJISl HETO peKOMEHIAIMii U3 6aHKa JaHHBIX aBTOMAaTU3WPOBAHHON MH-
dhopmarmonHoit cucrteMsl 3Toro Kommiekca. Takke HeoOXoauma JTOCTyIHAS IS JIFOACH MMOCTOSH-
Has MaccoBasi CKpMHUHTOBAsl HealTMKBOTHas (6e3 3a0opa mpob) sKcrpecc-TuarHocTuKa Ha HaJTuaus
y 4eJioBeKa BO30yauTeNneld MHPEKIIMOHHBIX, TPUOKOBBIX, OAKTEPHUOJIOTHIECKUX U TICHXOCOMaTHYe-
ckux 3aboneBaHuil (cM. mpoekT «MHTecT» M MEeTOJ JMArHOCTHKH M KOPPEKIUH MCHUXOCcOMaThde-
ckux 3a0oneBanuii mo metoy EcenokoBoit @.b. Ha ocHOBe OMOIHEpreTHUECKO royiorpadum).

JUnist MOIHATHUS TIPECTHKa 00pa3a *KHU3HU BRIOPAHHOTO OOIECTBEHHOTO CTPOS, IEMOHCTPAIIIH
JTYXOBHBIX U (PU3NYECKUX KAYECTB CIy’KaT CIIOPTUBHBIE COPEBHOBAHMUS, sBJstoNIMecs 3(h(eKTuB-
HBIM CPEJCTBOM 3(P(PEKTUBHOTO aKKyMYJIUPOBaHUS OMOXMMHUYECKON W AIIEKTPUYECKOW SHEPrHU U
MOJIHATHS YPOBHS CIIOCOOHOCTH KOHIEHTPUPOBAHUSA MOTEHUUATBHON PHEPIHM YesIOBeKa Ha IMO-
LIUHM, MOOMJIM30BaBIICH BHUMaHHUE yesloBeKa. [ moBbieHns kayecTa 3 peKTa, moryyaeMoro ot
cropTa HEOOXOAMM CBOEBPEMEHHBIH KOHTPOJIb JOMMHIOBBIX BELIECTB M BPEIHBIX JJIs YeJIOBEKa
XMMHUYECKHX BEIIECTB B KPOBU YEJIOBEKA HA PaHHMX CTAAUAX 3apOXKACHUS ITHX yrpos. s saToro
Heo0XouMoO pa3paboTaTh U BHEAPUTH HA OCHOBE TexHoJoruu «MHTecT» cuctemy yaalieHHOM mac-
COBOIl CKpUHMHTI'OBOI HEeaTMKBOTHOH (0e3 3a00pa mpod) X 3KCIpecc-IHarHOCTHKH.

Cawmoii BakHeen 3agadeii Pu3KyJIbTyphl B CIIOPTA SBIISIETCS MOJIOKUTEIBHBIN BKJIaJ B MUPO-
BOE MPOTHUBOCTOSHUE ABYX MOpajeil, CO3UIATENbHOM (IyXOTBOPUYECKOM) U MOTPEOUTENbCKON (U3-
BJIEKAIOLLEH JIMYHYIO TOJIb3y U3 paHee CO3AaHHOIO, pa3pylluas €ro), To ecTb 00KECTBEHHOH (HpaB-
CTBEHHOMW) M JEMOHUYECKOW (STOMCTUYHON). B pesynbrare 3TOro mpoTUBOCTOSHUSA CHOPMHUPOBA-
Jach JIOMUHUPOBAaHUE JEMOHUYECKOW MOpa, peajn30BaHHOW B MHMPOBO33PEHMHM, HaBs3aBIIIEeE
CMBICT KHU3HU JIOACH, 3aKITI0YAIOIINUNiCS B TOTPEOHOCTH KalUTAIU3AIMH BCEX KU3HEHHBIX MPOIIeC-
cOB. Y OOJBIIMHCTBA JIIOACH aKTUBHO PabOTalOT TOJIBKO 3 (TENECHBIX) PHEPTETHUECKUX LIEHTpa
(uakpsr). PaboTa npyrux dersipex (U3 ceMH) Yakp, OTBEUYAIOUINX 332 MHAWBHyallbHOE COTJIACOBAH-
HOE pa3BUTHE YEJIOBEKAa B COOTBETCTBUU C BCeBbIIHMM 3aMbICIOM, peaau3yromumces dyepe3 Beic-
mmii Pa3yMm, okasanace 3abmokupoBaHa. BmecTo nocTyma K MCTOYHUKY HEaTbHON MH(OpMAaIu
YeJIOBEKY B MOJCO3HAHUE «3AIIUThD) aHAJIOTH PEAKI[MH Ha BBI30BBI OKPYXKAIOIIEH Cpenbl U3 1eMO-
HUYECKOM MpOrpamMMbl MOBEACHHS YeJIOBEKa C TOMOIIbIO MPOMAaraHasl yepe3 CO3JAaHHbIE JIOJAbMHU
CMMU. B nacTosuiee BpeMs Ha 36MHOM 11ape uMmeercs nopsiaka 1% «He crsiiux» Ay, U TOJIbKO B
Poccun nmeercs ux kputuueckoe urcio, paBHoe 10%, nocTaTrouHoe A CO3aHus YHEPTeTUYECKO-
ro 3rperopa, CHoCOOHOI0 3ampOCUTh MOMOIIb OT UCTOYHUKA Briciiero Pasyma, koropas crnenaer
OUYEBUHBIM JJIs1 OOJIBIIMHCTBA KUTENEH Hallel MiIaHeThl HEOOXOAUMOCTh )KM3HU B KOHTAKTEe C MH-
(dopmarnmelt JyXOTBOPHOTO 3TPEropa U OCO3HaHUE ONIMOOYHOCTH BHIOOPA CMBICTIA KU3HU, HABS3aH-
HOTO JIeMOHHYECKUM 3rperopoM. lIporecc sToro Bo3Bpara OyAeT CBS3aH C MPOCHIMTAHUEM «CIIs-
mmx» gyl To, 4yTo ceiiuac 4enoBEeKYy yAaeTcsi CKOHLIEHTPUPOBATh CBOIO BHYTPEHHIOIO SHEPTHUIO
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JMIIb Ha PEOJOJICHUN TPYAHOCTEH, MPEACTABISIOMUX JUIsl HETO OOJIBIIYIO OMACHOCTh, UM PACKy-
MOPUTh Ha ATH IETU «aMITyJly» 3ape3epBHPOBAHHON B OpraHM3ME OMOXMMHYECKOW IHEPTUU IOJ
BO3J€iCTBHEM BO3HUKIIETO cyneperpecca. DTH BO3MOKHOCTH IOJTHOCTBIO MOTYT BEPHYTBCS K Ye-
JIOBEKY JIMIb B CIy4yae aKKyMYJIMPOBAHHS B OPraHU3ME€ JOCTaTOYHOTO YPOBHSI OMOXHMHUYECKOU
SHEPrUM WM NPU HAJIWYUU JTOCTATOYHOM BOJM K SYMOLIMOHAJIBHON KOHLIEHTPALMK 3Hepruu. biaro-
naps (GOpMUPOBAHUIO JYXOTBOPHOI'O 3rperopa Ha TeppuTopuu Poccuu moien mporecc MaccoBOro
MIPOCHINTAHMS AYIl, OCOOEHHO MOJIOJBIX, HE3AIMyTaAHHBIX KU3HEHHBIMHU XUTpPOCILIETeHUsIMU. BTopoe
0J1aronpusITHOE 0OCTOSATENBCTBO CBSI3aHO C TEM, YTO B CHIIy CBEPIIMBIIUXCS TAJJAKTUYECKUX COOBI-
THUH, 3aKTI0YAIOLINXCS B CMEHE XapaKTepa U3MEHEHHs TajJakKTUYeCKUX BHOpauuit (M3nydeHuil), mno-
CTyMaroIUX Ha 3eMIII0: C 3aMEJICHHUS MX YacTOT Ha HapacTaHue, Joau Hamel [1nanersl oOpeyueHsl
paay BBDKMBAHUS Ha MEpEXoj] K HOBOMY MHPOBO33PEHHIO, HA OCHOBE KOTOPOTO MOTYT CIIOXKHTCS
npusHaku Hosoil LuBunnzanuu. Cepbe3HOCTh BIUSHUS TFAJIAKTUYECKUX U3MEHEHUIN Ha MaTepuaib-
HYIO JKU3Hb, MOATBEpKAAaeTCs (akToM, 3aperucTpupoBanHbiM B 2010 rogy coBpeMeHHBIMU (HU3H-
KaMM, YMEHBIIEHHsI pa3MepoB mpoToHa Ha 5% [1], Biekyumm 3a co0oil U3MEHEHUS B OpPraHHUKE,
YBEJIMYEHUE CKOPOCTH O0Opa30BaHUS M pereHepauuu marepuu. HacTymaeT omacHOCTh MaccoBOTO
pocTa MCUXOCOMAaTHYECKUX 3a00JIeBaHUN, 1 BOSHUKHOBEHUU COCTOSIHUI JIIOJIeH, HE COBMECTUMBIX C
JKU3HBIO B CHJIy HApacTaloUIeW HECOTJIAaCOBAHHOCTH IIPOLECCOB M3MEHEHMS 3a1aBAEMBIX CO CTOPO-
HBl TEMIIOB MPUPOIHOTO SHEPromH(POpPMalMOHHOTO oOMeHa Ha Hameil Ilnanere m BHyTpeHHEU
IICUXOJIOTHH Y€JI0BEKa.

MeToauku JTyXOBHOro oOmeHus YenoBeka C HMCTOYHHMKAMH KOCMHYECKOTO H3ITyUYCHHS
(c TOMOIIBIO JYXOBHBIX MPAKTUK U yYacTHs B PEIUTHO3HBIX MEPONPHUATHAX) Yepe3 NOTOKH MOCTY-
naroueil Ha 3eMiIr0 KOCMUYECKON PHEPTHM MO3BOJISIOT EMY BHECTH KOPPEKTHPOBKHU B IapaMeTphI
CBOEH TICUXUKH B CTOPOHY COTJIACOBAHUS C MapaMeTpaMu KOCMHUYECKOW SHEPruu. ITO MOTpedyeT
POCT aKKyMYJIMPOBAaHHS B OpPTaHU3ME YEJIOBEKA JOCTATOYHOTO YPOBHS OMOXMMHUYECKON SHEPTHH
WJIM BOCIIUTAHME BOJIM K DMOLIMOHAIIBHOM KOHLEHTPALUU 3HEPIUH, a TAK)KE IPUHATHE HOBOTO MHU-
POBO33pEHMsI TApMOHM3ALMK (COINIACOBAHHOCTH) IPOLIECCOB AYXOTBOPUECKOIO CO3MJAHUS U pa-
3YMHOI'O CACpKHUBAHUsS, 00ECIICUEeHHs] PABHOBECHS MEXK/Y NMOTPEOICHUEM MAaTE€PUAIbHBIX U lyXOB-
HbIX Onar. Bo3HUKHET cuTyauus, Korja norpebiieHue He OyAeT NpeBbIIaTh CO3MAAHUE 3a CYET
paspylleHus paHee CO3IaHHOTO0 MaTepUaIbHOIO MUpa PaHEE CO3IaHHOTO, paJy U3BICUYCHUS peCyp-
COB JUIsl )KU3HM U JIMYHOM BBITOABI (KAaK 3TO IPOUCXOJUT B HACTOSIILIEE BPEMS).

dopMupysl SHEPreTUYECKHUE 3anackl U TPEHUPYsT CHOCOOHOCTH AMOLMOHAIBHON KOHIEHTpa-
UM (QU3KYJIbTYypa U CIIOPT MOOMIIM3YIOT JIFOJIEH HA BO3BPAT K KOHTAKTY ¢ HCTOYHHUKOM HJI€AJIbHON
nHpopmanuu, obecrneunBaronieM H3HaYadbHbI CMmbIcn JKW3HU delmoBeKa, 3aKITIOYAIOIIMACS B
HAKOIJICHUH OTbITa OMOJIOTHUECKOM KU3HU U TpaHC(POPMALIMH ero B pa3BUTHE AyIIU. To ecTh cro-
COOCTBYIOT IPOCBIIAHMIO AYII U O3JJOPOBJIEHHUIO OTHOLIEHUH B COBPEMEHHOM OOLIECTBE, TEM Ca-
MBIM — CITACEHUIO OMOJIOTHYECKOH KU3HU HA HAIlleH IJIaHeTe 3eMIs.
3akuouenne. JlaH aHanu3 ponu (GU3KYJIBTYphl U CHOPTA B 030POBJICHUM COBPEMEHHBIX 0O0IIe-
CTBEHHBIX OTHOLICHM. J[aHa KpaTKas XapakTepucTHUKa 000OIIeHHOW Monenu (popMUpOBaHUS Ma-
TEpUaAIbHOTO0 MHpa U OMOJIOTUYECKOH JKN3HU. PacKphIT MOPAIOK pa3BUTUS CO3HATENBHOM OHMOIOTH-
4yeckoi ku3HU. [lokazaHbl 3HEpreTHdyeckue MpoIEecChl, MpoTeKarole npu peanusanuu CMeblcia
XKuzHu uenoBeka, 3aKIIOYAIONIEMCS B HAKOIUIEHWHU OIbITa OMOJIOTMYECKOM JKU3HU M €ro TpaHC-
¢dopmanus B pa3BuTue aymud. [Ipoananu3upoBansl 3a7aun GU3KYJIBTYPBl U CIIOPTa U MYTH Pa3BU-
TUS ero MHQpacTpyKTypbl. [lokazaH xapakTep UX BIMSHUS Ha O3/I0POBJICHHE OTHOLIEHUH MEXITY
JTIOABMH.

Cnucok Jimrepartypbl

[1] Pohl R, et al. (July 2010). "The size of the proton" (PDF). Nature. 466 (7303): 213-216. Bib-
code:2010 Natur.466..213P. doi:10.1038/ nature10.1038/ nature 09250.
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MATEPHUAJIBI JOKJIAJJOB LIKOJIBI-CEMUHWHAP
«PYHIAMEHTAJIBHBIE UCCJIEJOBAHUA 1 UHHOBALIMUA:
HAHOOIITUKA, ®POTOHUKA U KOI'EPEHTHASA CIIEKTPOCKOIIUS»
B ’KYPHAJIE U3BECTHUS PAH. CEPUSA ®U3NYECKASA

H.N. ITonos, K.P. KapumyJiiun

C 2017 rona B xypHase «M3Bectusi Poccuiickoii akanemun Hayk. Cepust pusndeckasy exe-
TOJHO MYOJIMKYIOTCS CTaThH, MOJATOTOBIICHHBIE 0 MaTepHUaiaM JIy4IIUX JOKIAJ0B, MPeICTaBICH-
HBIX Ha MEXIyHApOJHON Hay4yHOU mIkoye-cemMuHape «DyHIaMeHTaIbHbIe UCCIeIOBAaHUS U UHHO-
BallMW: HAHOONTHKA, (DOTOHWKA M KOTEPEHTHAs CHEKTPOCKOIHUS», PEKOMEHJIOBAHHBIC MPOTPAMM-
HBIM KOMHTETOM KOoH(pepeHuuu. K HacTosmeMy BpeMeHH OIyOJIMKOBAHBI CIIETYIOIINE BBITYCKH:
—Ne 5, tom 81, (2017) — Xl IlIxona-cemunap, 5-9 utomns 2016 r.;

— Ne 8, Tom 82, (2018) — Xl [Ikona-cemunap, 11-15 utons 2017 r.;
—Ne 12, Tom 82, (2018) u NeNe 1, 3, 10, Tom 83, (2019) — XIII IlIkona-cemunap, 3-7 urois 2018 r.

Martepuansl XIV mMexayHapoaHON HaydHOH MIKONbI-ceMHHapa «DyHIaMEHTAlbHBIE HCCIIe-
JIOBaHMSI 1 MHHOBAILIMW: HAHOONTHKA, (DOTOHWKA U KOTEPEHTHAS CIIEKTPOCKOIIUSD», MPOIIealeit ¢ 2
mo 6 uronst 2019 roga B pamkax MeXITyHapoIHOW HaydyHOHU mikoisl «Hayka u maHOBammn — 2019,
OynyT omyoirkoBanbl B Ne 12, Tom 83 (2019). O1oT BeImyck nocsitieH 80-1eTHEMY FOOMIICIO OJTHO-
ro U3 ocHoBarened mikoibsl «Hayka m mHHOBanmm», modetHoro jekrtopa Ilkomnsl, a.¢.-M.H., Tpo-
teccopa Buranus Brnagumuposuya Camapiiesa.

Jlanee mpeacTaBiIeHO COAEpKaHUE BBITYCKA C KPATKMMH aHHOTAIIUSMH CTaTei.

VIIK 535:530.182
®OPMUPOBAHUE KOJIBIHEBBIX CBETOBBIX ITYJIb
B BUXPEBOM ITYUYKE ®EMTOCEKYH/IHOT'O U3J1YYEHUSA
© 2019 r. E. B. Bacwibesl, B. I1. Kanaumos?, B. O. Kommanert,
C. B. Yexkammn!, C. A. Ill;1enon?
YDeoepanvroe 2ocydapcmeennoe b6r00acemnoe yupescoenue nayku Mncmumym cnekmpockonuu
Poccuiickout akademuu nayx, Mockea, Poccus
2Medepanvroe 2o0cyoapcmeennoe 610024cemnoe 06paz06amenbHoe yupeicoeHue 6bicuie2o 00paso-
sanusi Mockosckuil cocyoapcmeenusiii yrusepcumem umenu M.B. Jlomonocosa, @uzuueckuii ga-
Kynemem u MedscoynapooHulil yueOHo-HayuHblll 1a3epHbli yeump, Mockea, Poccus

PaccmoTpeno (opmupoBaHue KOJBIEBBIX CBETOBBIX MyJb MpU (UIAMEHTAMU (EMTOCEKYHIHBIX
ONITHYECKHX BHUXpeH B Kpuctaiuie LIF B yClOBHSAX aHOMaJIbHOW JUCIIEPCUU TPYIIIOBOI CKOPOCTH,
OTMHUCaHbl 0COOCHHOCTH MPOCTPAHCTBEHHO-BPEMEHHOMN TMHAMHUKN UMITYJILCOB, TIPUBEIECHBI KOJIUYE-
CTBEHHBIE OILIEHKH MMapaMeTPOB CBETOBBIX MyJib. [IpoaHann3upoBan MexaHu3Mm (popMUpOBaHUS CBeE-
TOBOU IMyJNH B NEPBOM HEJIMHEHHOM (hOKyce, pacCMOTPEHbI MOJENIN CTAIHOHAPHOTO ONTHYECKOIrO
BUXPS U IIETEBOTO MyYKa.

VIIK 535.14
9KCUTOHHAS HYTALUSA B CJIOE HOJIYHPOBOI[HI/IKOBI)IX KBAHTOBBIX TOUYEK
© 2019r. B. B. CaMapueBl T. I'. Mutpodanosal, O. X. Xacanos?

*Kasancxuii Pusuxo-mexnuueckuti uncmumym umenu E. K. 3aeotickoeo — o6ocobnennoe cmpykmypHoe
noopaszoenernue PedepanbHo20 20cyOapCmeeHHO20 OI00HCEMHO20 yupedcoeHus Hayku « DedepanbHuii
uccnedosamenvckuii yenmp «Kazanckuii nayumwiil yenmp Poccutickoii akademuu nayk», Kasanw, Poccus
T'ocyoapcmeennoe nayuno-npakmuueckoe ooveounenue « Hayuno-npakmuueckuti yenmp no ma-
mepuanogedenuro Hayuonanvnoti akademuu nayx benapycu», Munck, berapyco
Teoperudeckn mokazaHa BO3MOXKHOCTb HaOJIIOJICHHUS SKCUTOHHOW HYTAallMd B TOHKOM CJIO€ TOJY-

MIPOBOIHUKOBBIX KBAHTOBBIX Touek Trra CdSe/CdS/ZnS.
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VIIK 535.42, 543.42 _
IOBBIINEHUE SHEPTETUYECKOU 3®PEKTUBHOCTHU IUP®PAKIITMOHHBIX
OIITUYECKHUX DJIEMEHTOB /UISAA 3AJAY TPEXMEPHOHU HAHOCKOIINHN
© 2019 r. 1. B. IIpokonosa’?, E. H. Boponuos?, C. I1. Korosa!, H. H. JloceBckmii?,

C. A. Camarun?, U. T. Mbimkacapos®, A. A. Topmenes®?, . 10. Epemuer®4, A. B. Haymo*®
Ldedepanvroe 2ocyoapcmeennoe 6100xcemmoe yupeacoenue nayku Ouzuueckuti UHCMuUmym umeHu
I1.H. Jlebeoesa Poccuiickoii akaoemuu nayx, Camapckui ¢hunuan, Camapa, Poccus
2edepanvroe 20cy0apcmeeHoe a6mMoHOMHOE 00PA306AMENbHOE YUPENCOCHUE 6bICULe20 00PaA30-
sanus « Camapckuill HAYUOHANbHYIL UCCIe008aMENbCKULL YHUBEPCUMEN UMEHU aKademMuKa
C.I1. Koponesay, Camapa, Poccus
3®eoepanvroe 2ocyoapcmeennoe asmonommoe 06pa306ameNbHOE YUpedcoeHUe 6bicuie2o 00pazo-
sanus «Mockoeckuil ¢husuxo-mexHuueckuu UHCMumym (HayUOHAIbHLIIL UCCIe008aAMENbCKULL YHU-
gepcumem)y, [oneonpyousiii, Poccus
Adeoepanvhoe 2ocyoapcmeenioe 6i00xcemnoe yupescoenue nayku Mncmumym cnekmpockonuu
Poccuiickoii akademuu nayx, Mockea, Poccus
S®edepanvhoe 2ocyoapcmeentoe 61002%cemnoe 06paz06amenbHoe yupecoeHue 6vicuiezo 0opaso-
sanus «Mockoeckuil nedazo2uueckuil 20cyoapcmeentulil ynusepcumemy, Mockea, Poccus
HccneqyeTcst BO3SMOXHOCTD TOBBIIICHHS YHEPTETUIECKOHN dPPEKTHBHOCTH AU(PPAKIIMOHHBIX OIITH-
geckux 3eMeHToB (J10D), hopMupyrOmMX IBYXJICTIECTKOBBIE CBETOBBIC OIS, paCIpeICICHIE HH-
TEHCUBHOCTH KOTOPBIX MOBOpadyMBaeTcsi npu pacnpoctpaHeHuu. Takue J1OD wmcmonb3yrorcs B
MUKPOCKOIIMHM CBEPXBBICOKOTO pa3pelieHus A MOAU(PUKAIUU (YHKIHUU pacCesHUS TOUEYHOTO
HCTOYHUKA CBeTa MyTeM (pa3oBOi MPOCTPAHCTBEHHOW MOYIISIIUN CBETOBOTO MyUYKa, YTO MO3BOJISIET
PEKOHCTPYHPOBATh C HAHOMETPOBOI TOYHOCTHIO BCE TPU MPOCTPAHCTBEHHBIE KOOPIMHATHI TOYEU-
HBIX M3ITydaromux o0beKToB. [loBbIIEHHE YHEPTeTHUECKOH d(PPEKTUBHOCTH JUPPAKIUOHHBIX OI-
THYECKUX 3JIEMEHTOB HEOOXOAMMO JUTSl YBEJIWYCHUSI TOYHOCTH JIOKAJTM3AIMH TOYEYHBIX M3ITydaTe-

JIei B TIPOIOJILHOM HarpaBiIeHUH (BI0JIb ocH Z).

VIIK 530.145.1 .
ONTUMM3ALUA ®OTOHHBIX MOJIEKYJI AJIsI KBAHTOBOU ITAMSTHU
© 2019 r. H. C. lepmunos'?, K. B. Ilerposnun’, JI. FO. Tapankosa®, C. A. Moncees'?
YDeoepanvroe 2ocyoapcmeentoe brooscemmnoe obpazosamenvroe yupescoenue evicuie2o 0opazo-
sanus «Kazanckuii HAYUOHATLHBIL UCCTIE008AMENLCKULL MEXHUYECKUL YHUBEPCUNEm UMeHU
A.H. Tynonesa-KAHM», Kazanckuii keanmossiii yenmp, Kazanw, Poccus
2Kasanckuti pusuxo-mexnuueckuii uncmunym umenu E.K. 3aeotickozo — obocobnennoe cmpyknyproe
noopasoenetue PedepaibHO20 20CYOAPCMBEHHO20 DI0ONHCEMHO20 YupedicOeHus HayKu « DedepanbHbill
uccnedosamenvckuil yenmp «Kazanckuti Hayunwlii yenmp Poccutickoui akademuu Hayky, Kazano, Poccus
3Deoepanvroe 2ocyoapcmeentoe 6100xcemnoe 06paz06aMENbHOE YUpecOeHUe 6bICUIe20 0OPA306aHUS
«Kazanckuil HayuoHanbHulil ucciedosamenvckull mexnudeckuu yuusepcumem umenu A.H. Tynonesa-
KAHW», Kagheopa paouoanekmponuku u uHghopmayuonno-usmepumenvrou mexuuku, Kasanw, Poccus
[IpennoxkeH momaroBblii METOA ONTHUMHU3AIMM MHOTOPE30HATOPHON KBAHTOBOM MaMSITH HAa OCHOBE
CHCTEMBI B3aUMOJICHCTBYIONIMX KOJIBIIEBBIX PE30HATOPOB, CBSI3aHHBIX C OOIIUM BOJTHOBOIOM. Hara
cXeMa ONTUMU3AIMH JIEMOHCTPUPYET dPPEKTUBHBIN M HAIEKHBIN CIOCOO pear3alMyd CBEPXIIIH-
POKOIOJIOCHOM CHEKTPAIBHO YIJIyUIIICHHOW KBAHTOBOU ITAMSTH Ha YHIIC.

VJIK 004.27, 004.056.55
KPUTUUYECKHUE MTAPAMETPbBI CYKEHHBIX BOJIOKOH
JJIAA JATYUKOB ®U3NYECKHUX BEJIMYUH
© 2019 r. C. H. Auapuanosl, 0. 10. Kounesal, O. I1. Illunases!, A. B. lllkannkos?

Tocyoapcmeennoe nayunoe yupescoenue Pecnybauxu Tamapeman Axademus nayk Pecnybnuxu
Tamapcman, Uncmumym npukiaouwix uccreooganuu, Kazans, Poccus

2Kaszanckuti pusuxo-mexnuueckuii uncmunmym umenu E.K. 3agotickozo — obocobnennoe cmpykmypHoe

noopazoenerue PedepanbHo2o 20CYOAPCMBEHHO20 DI00HCEMHO20 Yupedcoenus HayKu « Dedepanvhbill
uccnedosamenvckuii yeump «Kasanckuii nayunvii yenmp Poccutickoti akademuu nayky, Kazanw, Poccus
[IpoBeneHo wuccienoBaHHE TEXHOJOTMUECKHUX IPOILIECCOB M3TOTOBICHUS CYKEHHBIX BOJIOKOH C
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YCTOWYMBOW MMOBTOPSIEMOCTBIO ITAPAMETPOB TP UX HATPEBE C KOPOTKOW HE anadaTudecKoi o0ia-
CTBIO Cy)XeHHs. B paboTe coolmaeTcsi 00 SKCIEPUMEHTATBHOM peain3aliii METOJ1a U3TOTOBIICHUS
CY)KCHHBIX BOJIOKOH C 3aJIaHHBIMU TapaMeTpaMH 3JICKTPOMCKPOBBIM METOJOM Ha YCTAHOBKE CO
CHEIUATBHBIMHA BO3MOXKHOCTSIMH TSI PEaTH3aIMU 3TUX MTPOIECCOB.

VIIK 535.21:535.566+534.5:53.043:53.082.55
BJIMSTHUE JJOKAJIBHOM CTPYKTYPBI )KHWJKOCTEM ALIETOHUTPUJIA
N JUMETHICYJIb®OKCUIA HA BPAIIATEJBHBIE KOMIIOHEHTbBI
CBEPXBBICTPOI'O OIITUYECKOI'O DOPEKTA KEPPA
© 2019 r. B.T. Hukudopos

Kazanckuil ghuzuxo-mexnuyeckuti uncmumym umenu E.K. 3asotickoeo — 0bocobnennoe cmpykmypHoe

noopazoenerue PedepanbHo2o 20CYOAPCMBEHHO20 DI00HCEMHO20 YupexcoeHus Hayku « Dedepanvhbill
uccnedosamenvekuti yenmp «Kazanckuii nayunvii yenmp Poccuiickoti akademuu nayky, Kasanv, Poccus
PaccmaTpuBaeTcst CBsA3b MEXIY CTPYKTYpOH kuakocted aneroHuTpuiia (AN) u muMeTuncynb@ok-
cuna (DMSO) u BpamaTenbHBIMU OTKIMKAaMHU B CHUTHaje CBEpXOBICTpOro onmTuueckoro a¢dekra
Keppa. [Tokazano, uto B xugkoctt DMSO cTpykTypa accoiuaToB B BUJE IETIOYEK MPENSITCTBYET
MOSIBJICHUIO HAaBEJEHHON OPUEHTALMOHHOW aHM30TpONUU MOojeKyl. B xuakoctn AN anTHnmapai-
JeTbHBIE TUMEPBI CIIOCOOHBI MEPEOPUEHTHPOBATHCS TMOJ JIEHCTBHEM JIa3€PHOTO TMOJISI HAKAYKH; B
(dhopMupoBaHUH THOPAIIMOHHOTO OTKIMKA YYACTBYIOT KaK JUMEPBI TaK 1 MOHOMEPHI.

VJIK 535.21:535.566+534.5:53.043:53.082.55
BO3MOKHOCTHU ABYXUMITYJbCHOH NOJIAPU3ZAIIMOHHHOM
®EMTOCEKYHIHOMN CIEKTPOCKOIIUU C PETUCTPAIIMEN CBEPXBBICTPOI'O
OIITUYECKOI'O DODPEKTA KEPPA
©2019r. /1. K. Kapkos?!, B. T. lencm[)oponl A.T. llImenes!, A. B. Jleontbesl, B. C. JIookoB!
"Kasancxuii Pusurxo-mexnuueckuti uncmumym umenu E.K. 3asoiickoeo — obocobaennoe cmpykmypHoe
noopaszoenerue PedepanbHo20 20cyOapCmeeHHO20 OI00HCEMHO20 yupedcoeHus Hayku « DedepanbHbii
uccnedosamenvckuii yenmp «Kazanckuii nayunwiil yenmp Poccutickoii akademuu nayk», Kasanw, Poccus
[IpencraBneHsl pe3ynbTaThl CIIEKTPOCKOMH MOJIEKYJISPHBIX BUKCHUN B JKUAKOCTH MPH JBYXHUM-
MyJIbCHOM BO30YXKICHUM W PETHCTpariu cBepXxObicTporo onrudeckoro 3ddekra Keppa (ODK).
[TokazaHo, 94TO TpU OMpPEEIECHHOM BBIOOPE MapaMETPOB IBYXUMITYJIbCHOW MOCIEI0BATEIBHOCTH
peanu3yercst CeJICKTUBHAsI CIEKTPOCKOIUS OTAEIbHBIX MOJICKYJISIPHBIX ABHKCHHH.

VIIK 537.312.51, 537.312.52, 537.312.53, 537.312.6
OCOBEHHOCTH ®OTOMHAYIIUPOBAHHOM ITPOBOJIUMOCTHA
TFETEPOCTPYKTYP HA OCHOBE CJIOKHBIX OKCUJAOB JJAHTAHA U CTPOHLIUSL
© 2019 r. /1. K. XKapkos!, A. B. JIeontnes’, /1. I1. IlaBiaos!, P. ®. Mamun'
Kazanckuii puzuxo-mexnuueckunt uncmumym umenu E. K. 3asotickoco — 0bocobnennoe cmpykmypHoe
noopaszoenerue PedepanbHo2o 20cyOapCmeeHHO20 OI00HCEMHO20 yupedcoeHus Hayku « DedepanbHbili
uccnedosamenvckuii yenmp «Kazanckuii nayunwiil yenmp Poccutickoii akademuu nayk», Kasanw, Poccus
B pabote o6cyxaaroTcst pe3yabTaTbl BO3IEHCTBHS YIbTPAKOPOTKUX JIA3€PHBIX UMITYJIBCOB C JIJTH-
HOU BOJHBI 514 HM Ha IJICKTPUUYECKOE CONMPOTUBICHHE reTepocTpykTyphl LAO/STO B nuana3one
temneparyp 80--290 K. OOHapyx)eHO oOpaTuMoe HapacTaHWE COMPOTHBICHUS 00pa3Iia Mmpu 00ITy-
YEeHHH CBETOM BO BCEM JMara30He U3MEHEHHUS TEMIIEPaTyphl.

VIIK 541.49, 544.032.65
HOBBIE BBICOKOYYBCTBUTEJIBHBIE IVIEHOYHBIE CEHCOPbI HA OCHOBE
ME3OI'EHHBIX BETA-IUKETOHATHBIX KOMIIVIEKCOB TIAHTAHOUIOBIII) JAJIsA
MHOT'OPA30BBIX IJIOMUHECHEHTHbBIX TEPMOMETPOB
© 2019 r. /1. B. Jlanaes!, B. I'. Hukudgopos?, B. C. Jlookos, A. A. Kusizen?,
10. I. TanameraunoB’ 2
1Kazancruii puzuxo-mexnuueckuti uncmumym umenu E.K. 3a6oticko2o — 0bocobrentoe cmpykmyphoe
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noopazoenerue PedepanbHoO20 20CYOAPCMBEHHO20 DI00HCEMHO20 Yupedcoenus HayKu « Dedepavhbill
uccnedosamenvckuii yeump «Kasanckuii nayunvii yenmp Poccutickoti akademuu nayky, Kazanw, Poccus

DeodepanvHoe cocydapcmeerHoe 6100xcemHoe 00paz08amebHOe yupercoeHUe blcule20 00pa308aHUs

«Kazanckuil HayuoHanbHblll UCCIe008ameNbCKull mexHonro2uyeckutl yHusepcumemy, Kazans, Poccus
[IpencraBneH HOBBIM MOXOA K CO3MaHUI0 (POTOCTAOMIBHBIX BBICOKOUYBCTBUTEIBHBIX CEHCOPHBIX
3JIEMEHTOB JJI1 MHOTOPA30BbIX JTIOMUHECIIEHTHBIX TEPMOMETPOB Ha OCHOBE 3aCTEKJIOBAHHBIX ILJIE-
HOK ME30I'€HHBbIX OeTa-AuKeToHaTHhIX KoMIiuiekcoB eBponus(Ill) u tepous(lll), HeuyBcTBUTENBHBIX
K KHCJIOpoay, 23b(exkTuBHO moromarmux cBeT B 001actu 390-410 HM 1 0OpaTUMO U3MEHSIONINX
BpeMs 3aTyXaHUs JIIOMUHECLIEHIInU B o0mactu 143-348 K.

VIIK 535.012, 530.182, 53.05
TEHEPAIIMSI BTOPOM TAPMOHMKH B ILTEHKAX ITOJIMMEPHOI'O
SJIEKTPETA HA OCHOBE METAKPWJIOBBIX ITIOJIUMEPOB
C OPTAHUYECKUMHU XPOMO®OPAMU
© 2019 r. A. I'. llImenet *, A. B. Jleontnes’, /1. K. Kapkos!, B. I'. Hukudopos!,
I'. M. ®azaeesa?, JI. H. Ucaamosa®, A. A. Kaaunun?, T. A. Baxonuna?, A. I1I. MyxTtapos?,
) M. I0. Banakuna?, B. C. Jlooxos!

Kazanckuil ghuzuxo-mexnuyeckuti uncmumym umenu E.K. 3asotickoeo — obocobdnennoe cmpykmyproe
noopazoenerue PedepanbHo2o 20CYOAPCMBEHHO20 DI00HCEMHO20 YupedcoeHus Hayku « Dedepanvhbill
uccnedosamenvckuli yeump «Kasanckuii nayunvii yenmp Poccutickoti akademuu nayky, Kazanw, Poccus
Hnuemumym opeanuuecxoti u gpusuuecxoti xumuu umernu A.E. Apoy3o6a — ob6ocobnienHoe cmpyk-
mypHoe noopazoeneHue PedepanrbHo20 UCCIe008amenbeko2o yenmpa « Kazanckuii HayyHlil yeHmp
Poccuiickoii akademuu nayxy, Kazano, Poccus
Peanm3oBana reHeparysi BTOPOH TapMOHUKH Ha JIJTMHE BOJHBI 514 HM B KOMITO3UITMOHHBIX TIOJIAMEP-
HBIX ieHKax ¢ D-n-A (push-pull) xpomodopamu, 00naaromUMy ONTHYECKOW KBaJAPATUIHON HENH-
HEHHOCTBIO, C TIOMOIIBIO YCUJICHHBIX (PEMTOCEKYHIHBIX UMITYJIbCOB Ha JTHE BOIHBI 1024 uMm. Ilo-
Ka3aHa ()OTOCTOMKOCTh TUICHKU K JACWCTBUIO JIa3€PHBIX UMITYJIHCOB C MUKOBOM MHTEHCHBHOCTBIO IO
11.6 TBt-cM. Tlpu 31oM 5ddeKTuBHAS reHepals BTOPOHl FapMOHMKM HAOTIONAETCS B IIMPOKOM

JMana3oHe yIJIoB MaJeHus Jy4a Hakauky Ha oOpaser (20° — 80°) ¢ makcumyMoM B obmactu 60°.

VIIK 535.31:53.05
JJIOMUHECHEHTHBIE XAPAKTEPUCTUKU HAHOYACTHUI]
YVOs: Yb*/Er3*

© 2019 r. A. B. Jleontsen!, /1. K. ’Kapkos!, A. I. llImenes’, B. I'. Hukugopos?, B. C. Jlookos?
Kazancxuii pusuxo-mexnuueckuti uncmumym umenu E.K. 3aeotickoeo — obocobnennoe cmpyknyproe

noopazoenerue PedepanbHoO20 20CYOAPCMBEHHO20 DI00HCEMHO20 Yupedxcoenus HayKu « Dedepanvhbill
uccnedosamenvckuti yeump «Kasanckuii nayunvii yenmp Poccutickoti akademuu nHayky, Kazanw, Poccus
Cunte3upoBansl JiromuHectieHTHbIe HaHodacTuIel (HY) YVOa: Yb, Er B quanazone pasmepon 10--
700 uMm. IIpu naseproM Bo3OyxkaeHuN Ha 980 1 257 HM HabmoaaeTcs SMuccus HoHoB Er®* B crek-
TpasbHOM o6nact 527 u 555 uM. CrektpanbHas nuHus HoHoB Er** B 0o6mactu 660 HM He peru-
CTPUPYETCS, YTO KOCBEHHO YKa3bIBaeT HAa HU3KYIO 3(PPEKTHBHOCTH O€3bI3NTydaTeIbHBIX MHOTO(O-
HOHHBIX BHYTPUHOHHBIX TIEPEXOJIOB M HEUYBCTBUTEIBHOCTh HY K TymIHMTEISIM JTIOMUHECLCHIINN B
BOJHOM PacTBOPE.

VIIK 535.34

HK-CIHEKTPOCKOIMMYECKHWI AHAJIU3 PACIIPEJIEJIEHUS CBOBOJHOI'O

OBBEMA B IINTACTUO®UIITUPOBAHHOM IOJINBUHUJIBY TUPAJIE
© 2019 r. 1. 1. Kamasosal, JI. P. AGapasakosal
Ydeoepanvroe 2ocyoapcmeennoe asmonommnoe obpazoeamenvhoe yupexcoenue evicuiezo 0o-

paszosanus «Kazancxuii (Ilpusonsicckuti) gpedepanvruiil ynusepcumemy, Kazann, Poccus
C ucnonszoBanueM HMK-dypbe-crieKTpoCKOIUU UCCIIEIOBAHO paciipeieieHue cBOOOTHOT0 00bEéMa
B MoJMMepHON Marpuie nonuBuHwiOyTupana (II1Bb), miactudunnpoBaHHOTO MOMUATUIEHTIIMKO-
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aem [121400. C momombio Habopa KOH(POPMAIIMOHHO-HEOTHOPOTHBIX 30H/I0B OTpeaeeHBI dPdek-
THUBHBIC Pa3Mepbl MOJABMXHBIX AIEMEHTOB CBOOOIHOTO 00bEéMa B cuctemax [IBB/I1231'400 coctaBoB
80:20, 70:30, 60:40 u 50:50. IToxazaHo BIMSIHHE MPOLIEHTHOTO COCTaBa CMECH Ha paclpe/eseHue
cBOOOIHOTO 00BEMA B HEN.

VIIK 621.3.048
KOMIIVIEKCHASA JMATHOCTHUKA JE®EKTOB
B BBICOKOBOJIBTHBIX U30JISATOPAX
© 2019 r. A. B. l'osennmen-Kyrysos!, B. A. Toaennmes-Kyrysos?, /I. A. Usanos?,
I'. JI. Mapaanos!, A. B. Cemennuxos’, IO. B. Banbkos!

YDeoepanvroe 2ocyoapcmeentoe brooscemmnoe obpazosamenvroe yupescoenue 6vicuie2o 0opazo-
sanus «Kazanckuii cocyoapcmeennuiii snepeemuueckuil ynueepcumemy, Kasano, Poccus
PazpaboTaH KOMIIJIEKCHBIH METO/I, TIO3BOJISFOLINHA JUCTAaHIIMOHHO C OJHOBPEMEHHBIM HCITOJIB30Ba-
HUEM 3JIEKTPOMATrHUTHOIO, aKyCTHYECKOTr0 U 3JIEKTPOONTHYECKOr0 JAaTYUKOB U3MEPATh Ha0Op Xa-
PaKTEPUCTUK YACTHYHBIX Pa3psiIOB U MOBBIIMICHHBIX IPATUEHTOB 3JIEKTPUUYECKOTO MO Mo pado-
YUM HANpPsDKEHUEM U TaKUM 00pa3oM OMpeNeNiaTh BUA, MECTO PACHONOKEHUs e(hEeKTOB U CTETICHb

WX BIIMSHUS HA pab0TOCTIOCOOHOCTH BHICOKOBOJIBTHBIX H30JISTOPOB.

VIIK 004.588 .

HUCITIOJIb30OBAHUE HEUPOCETHU JIsA BBIJAEJEHUSA JIETKUX

HA PEHTTEHOBCKHUX U30BPAYKEHUAX
© 2019 r. P. III. Munsizes!, A. A. Pymsinues?, A. A. Baes?, T. /I. baepa®
YDeoepanvroe 2ocyoapcmeentoe brooscemmnoe obpazosamenvroe yupescoeHue evicuie2o 0opazo-
sanus «Kaszanckuil nayuonanbHulll UCC1e008amenbCKull mexHUu4ecKull YHugepcumem umenu
A.H. Tynonesa-KAH», Kazanw, Poccus
2edepanvroe 2ocydapcmeennoe G100ACemHoe 00PA306aAMENbHOE YUPENCOCHUE BbICUIE20 0OPA306aHUSA
«ITosonicckuii 2ocyoapcmeennbiii mexnono2udeckutl yuugepcumemy, Howkap-Ona, Poccus

Pa3paborana BcromoratenbHasi HEHpOCETh, pellaromias 3aaady MmpenoOpaboTKu PeHTTEHOBCKUX
M300paXEHUI C IENbI0 BBIICIUTh HA HUX OOJACTH C JITKUMHU U MMO3BOHOYHUKOM M MAacCKHpPOBAThH
HeHyXHbIe o0macTi. OO0paboTaHHBIE ¢ €€ TIOMOIIBI0 N300PAKEHHS UCIIOIB30BAHBI TP 00YUYCHHUU
OCHOBHOUM HEHPOCETH ]ISl BBISBIICHUS MMATOJIOTHHA B JIeTKUX. [IpoBeieHO cpaBHEHHE KadecTBa 00y-
YEHHUsI OCHOBHOM HEMPOCETH Ha Mpe100padoTaHHOM 0a3e CHUMKOB U UCXOTHOM.

VIK 004.588

HUCCIEJOBAHUE PEHTTEHOBCKUX XAPAKTEPUCTUK MATEPUAJIOB

JAJS MOJAEJIUPOBAHUSI ®DPAHTOMA TOPCA YEJIOBEKA
© 2019 1. A. A. Po:kennos!, A. A. Baes!, A. O. EB1okumoBs’,
I'. 1. Cmupuosal, 10. H. Enganbues!
YDeoepanvioe 2ocydapcmeentoe brodicemnoe obpazosamenvroe yupescoeHue 6bicuie20 00Paz06aHus.

«Ilosonicckuii 20cyoapcmeennblii mexnonoauveckuti yuusepcumemy, Howxap-Ona, Poccust
JIst TeCTUpOBaHUS MPOrPAMMHOTO OOECIICUeHHsI MPU Pa3pabOTKE CHCTEMbI WHTPAOIIEPAIIMOHHOM
HaBUTaIMKM Ha ocHOBE 3D-MoaenupoBanus ¢ TEXHOJIOTHEH JOMOJHEHHON pealbHOCTH OBUIH 0TOOpa-
HBI MaTepHaJIbl s JaHTOMA TOpCa YeJOBEKa. 3HAUCHHSI PEHTT€HOBCKOW IUIOTHOCTH MO MIKae Xay-
cmiga momoOpaHHBIX KBUBAJIICHTOB TKaHEH HAXOJITCS B TMAIla30HAX, COOTBETCTBYIOMINX OIpesie-
JEHHBIM TpyNIIaM OMONOTrHMYecKUX TKaHei. JloCTOBEpHOCTh MCCIeAOBaHUs ObLIa JOKa3aHa ITyTeM
cpaBHeHus1 3D-mopeneit (haHTOMA, M3TOTOBJICHHOTO U3 IAHHBIX MaTEPUajIOB, U PEAbHOTO MAalUEeHTA.



HAYKA 1 MTHHOBALIAN 29 momst ),
7 ur0J1s

VIIK 535.212
MCCJEJOBAHUE CMEIIEHUS AHTUCTOKCOBOM ITOJIOCHI B
CIIEKTPAX BPMb - YCUIEHUA B KOJJIOU/IHBIX PACTBOPAX,
COJEPXAIIIUX MATOI'EHHBIE OPTAHU3MbI U HAHOYACTHUILbI
© 2019 r. T. FO. Mormwiasnas?, B. I.Tomuaun?, A. I. Botukos?®
Y06wecmeo ¢ oepanuuennoii omsemcmeennocmoio « COPBIT», Mockea, Poccus
2Medepanvroe 2ocyoapcmeennoe 61004cemnoe 06paz06amenbHoe yupeicoeHue 6bicuie2o 00paso-
sanus « Mockoeckuil asuayuoHHbIL UHCIMUMYm (HAYUOHANbHBIL UCCIe008aMeNbCKUL YHUBEPCU-
mem)y», Mockea, Poccust
3®eoepanvroe 2ocyoapcmeennoe 6100xcemnoe yupescdenue "Hayuonanvmvlii ucciedoéamenscKull
yeHmp 3nUOEMUOTOSUU U MUKPOOUOTI02UU UMeHU nouyémHo2o akademura H.@. l'amaneu" Munu-
cmepcmea 30pasooxpanenus Poccutickoii @edepayuu Mockea, Poccus
PaccmatpuBaeTcsi Bo3MOKHOCTH pa3zpaboTku BPMb-metona st ompeneneHus KOHIEHTpPAIUi
HAaHOCTPYKTYP, Ui KOTOPBIX MH(OPMAILIMIO O COCTaBE HECET paclpejesieHue aHTHUCTOKCOBOM co-
CTaBJIsIIONIEH criekTpa. [IpoBeneHbl SKCiepUMEeHTaIbHbIE UCCIEI0BAHUS TUHAMUKU CIIEKTPOB B3BE-
CH BakIMHHBIX mTaMMOB E.COli U crekTpoB Ouomorudeckux cTpykryp. [IpoBeIeHBI OIEHOYHBIC
pacueTsl U SKCIIEPUMEHTAIBHO MOA00paHbl MHTEHCUBHOCTH M3ITyUEHUS] HAKAYKU, TIPU KOTOPOU JIO-
rapu(M HHTEHCUBHOCTH aHTUCTOKCOBOI COCTABISIONIEH BILIOTH 10 KOHIeHTpanuii 10® MuxpoOHbIX
KIIETOK"MII " SIBIISETCS IIaaKoil Bo3pacTaromeil GpyHKIMeil KOHIEHTpaIuH.

VIIK 544.576
OCAXKJIEHUE HAHOKJIACTEPOB METAJIJIOB U3 KOJVIOUJIHBIX PACTBOPOB
HA HOBEPXHOCTbDb NIOPUCTBIX PYJIOHHBIX MATEPHUAJIOB
METOAOM 2JIEKTPO®OPE3A
© 2019 r. A. M. Bacuabes'?, JI. 0. Kykymkun®, B. B. Tpodpumon?

Y06wecmeo c oepanuuennoii omeemcmeennocmoio « COPBITy, Mockea, Poccus
2edepanvioe 2ocydapcmeennoe 6100Jcemnoe 00PaA306aMeNbHOE YUPeICOeHIUE BbICULE20 00PA30-
sanus «Mockosckuil asuayuoOHHbIN UHCIMUMYM (HAYUOHATbHBIL UCCIe008AMENbCKULL VHUBEPCU-
mem)», Mockea, Poccus
3Meocoynapoonas mexcnpasumenscmeennasn opeanuzayus O6veOUHeHHbITE UHCTUMYM A0ePHbIX
uccredosanuil, /[yona, Poccus
[IpoBeneHo uccienoBaHHe TEXHOJOTMH MOMYYEHUS METAJUIM3HUPOBAHHBIX MOKPBHITUN HA CBEPXIIO-
PUCTOM YTJIEBOJIOKHUCTOM MaTepHalieé U3 KOJJIOMTHBIX PacTBOPOB METOAOM 3JekTpodopesa. Pac-
CMOTPEHBI TEXHOJIOTUU U 000PYI0BaHHE AJIsi OCAXKJICHUSI HAHOYACTHUI[ cepedpa U IPYruX METaioB
Ha PYJIOHHBIN YTIEPOAHBIN MaTepua, COCTOSALINMN U3 BOJOKOH TOJIIMHON 6 MKM, KOTOPBII HCIOb-

3yeTcs B Ka4eCTBE DJIEKTPOIHOTO MaTepHasia JIjIsi HICTOYHUKOB TOKA.

VIIK 537.22, 537.63
BBICOKOITPOBOISIINI CJIOM HA TPAHUIIE CETHETOJJIEKTPUKA BaSrTiOs
N ®EPPOMATHETUKA LaMnOs3
© 2019 r. 1. I1. Masaos!, T. C. lllanomuukosal, A. O. Yndupes?,
10. W. T'oaoBko?, B. M. Myxoptos?, P. ®. Mamun'

'Kazancxuii pusuxo-mexnuueckuti uncmumym umenu E.K. 3aeotickoeo — obocobrennoe cmpyknypHoe
noopasoenetue PedepaibHO20 20CYOAPCMBEHHO20 DI0ONHCEMHO20 YupedicOeHus HayKu « DedepanbHbitl
uccnedosamenvckuil yenmp «Kazanckuti Hayunwlii yenmp Poccutickoui akademuu Hayky, Kazanw, Poccus
2®eoepanvroe 2ocyoapcmeentoe 610024cemnoe yupecoenue HayKu
Deoepanvhuiil ucciedogamenvckull yenmp FOxcuviil HayyHbll YeHmp
Poccuiickoii akaoemuu nayx, Pocmoe-na-/{ony, Poccus
HccnenoBanbl cBoiicTBa retepocTpykTypbl BaosSro2TiOs/LaMnOs B ciyuae, xorma LaMnOs u
Bao.sSro.2TiO3 HaHOCSATCS B BUE IUICHOK Ha MOA0KKY SITiOs. B aToM citydae BRICOKOMPOBOSIICE
COCTOsiHHE He OOHapy)keHo. B oOpasmax rerepoctpyktypbl BaosSro2TiOs/LaMnOs B «0ObaHO#»
apXHUTEKType, Korma IuieHKka BaosSro2TiO3 HaHOCHUTCA Ha MOHOKPHCTAUTMYECKUH oOpasern
LaMnQOs, oGHapyKeHO BIHMSIHIE MArHUTHOTO TIOJISl HA TEMIIEPATyPHOE TIOBEICHUE COMTPOTUBIICHHSL.
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VIIK 537.312.62, 535.317.1, 539.213, 530.1 .
AKTUBHBIE HAHOOBBEKTBI, HEUTPUHO U I1OJIE XUI'TCA
B AHU3OTPOITHBIX MOJIEJISAX ®PAKTAJIBHOM KOCMOJOTUH
© 2019 r. B. C. A6pamos
T'ocyoapcmeennoe yupeoicoenue JJoneykuti pusuko-mexHuyecKuil UHCmumym
um. A.A. 'ankuna

Hccnenyrorest B3aMMOCBSI3M OCHOBHBIX ITapaMETPOB aKTUBHBIX HAHOOOBEKTOB (HAHOYACTHULIbI, ATOM-
Hble AedeKThl, HEUTPUHO) ¢ 0030HOM XUTITCa U ToJeM XWITca Ha OCHOBE Mojeliel (ppakTambHOI
kocmosioru. CBOMCTBa aKTUBHBIX HAHOOOBEKTOB 3aBUCST OT JAaBJICHHS, COCTOSIHUS (U3MUECKOrO
BaKyyMa M KOCMOJIOTMYECKMX HapameTpoB. IlomydeHbl OlleHKH MpeenbHOM 4acTOThl BpallleHUs U
pa3Mepa HaHOYACTULIBI B JIA3EPHOM I10JI€ C KPYTOBOM IOJIIPU3ALIMEH, MACChI IIOKOSI HEUTPUHO.

YK 535.2
OIIEHKA YIIUPEHUSI TPHOHHBIX CIEKTPAJIBHBIX IUHUI
TOHKOM IIJIEHKH SI(P)/SI(B)/ZNO B 3ABUCUMOCTH
OT DKCUTOH-®OHOHHOI'O B3AUMOJIEUCTBUS U IPYTUX ®AKTOPOB
© 2018 r. Ilonnos U.U., Apxupees U.A., Bamypun H.C., Boponun /I.E., 'maasimesa A.A.,
Kcenogontos C.U., Mopo3 A.B., Hukutun /[.A., Crenanos C.A., Cymenunos H.U.
@I'FOY BO «llosonsxicckuil 20Cy0apcmeeHtblll MeXHOI02U4eCKUll YHUgepcumem,
424001, 2. Flommp-Oﬂa, nan. Jlenuna, 0.3
popov@volgatech.net

BoInonHeHbl AKCIEPUMEHTHI MO0 TEXHOJIOTHYECKOW BO3MOXKHOCTH BOCIPOHM3BOJCTBA MapaMeTpOB
TpexcinoiHbix TieHOK Si(P)/Si(B)/ZnO u cozmanue MakeToOB pe30HAHCHOW Cpenbl sl UCCIIe0Ba-
HUS TPUOHHBIX COCTOSHUH,. BBITIOJTHEHA OIEHKAa BKJIAJIa SKCHUTOH-(OHOHHOTO B3aMMOJCHCTBHS B
OJTHOPOJIHOE YIIUPECHUE TPUOHHBIX CIIEKTPAIBHBIX JIMHUH, B TOM YHCJIE W TIPHU BO3JCUCTBUU IPO-
JOJIBHOTO OAHOPOJHOTO MAarHUTHOTO MOJIS.


mailto:popov@volgatech.net

Conpeacenarento [Ikombr

«Hayka u nHHOBaLIUWY,

akanemMuky PAEH,

JIOKTOPY (PU3HKO-MaTeMaTHUYECKUX HayK,
npodeccopy

Burtaauo Baagumuposunuy CamapueBy
VICITOJIHSIETCS

80 et

YBamxaembii, Butaauii Bragumuposuy,

OT Bcell aymu no3apasisieM Bac ¢ Hactymaronum 80-1eTHUM 1o0useem!

XKemaem 3m0poBbs, OOBH, VyIOTa, TEIUIA, BHUMAaHHUS, MHOTOMEPHOW BOCTPEOOBAHHOCTH,
XapakTepHou s Bac HeyeMHOMH SHEpruu, TBOPUYECKOTO 3araia, yaaud U YCIeX0B, elie 00bIe
O5aro1lapHbIX YYEHUKOB, XOPOIIUX HAYYHBIX PE3YyIbTATOB.

Br1, Butanuit BnagumMupoBud — 4enoBeKk-3moxa. J1moxa, BO3POXKICHHUS U Pa3BUTHS (HOTOHHOTO
9Xa, TOrO CamMoro sBJIEHMs, Ha OcHOBe KoToporo Ilpupona mocTpouna mpOLECCHI
MaciiTadupoBaHusi MHGOPMAIMU MPU MOCTPOCHUU HEpapXvUu MaTepualbHBIX OOBEKTOB Tela
YeJI0BeKa U MepapXuH SHEPrOMH(POPMALMOHHBIX COJIUTOHHBIX TTOTOKOB UM COOTBETCTBYIOILUX.
[Ipenckazannas Bamu nuHamudeckas sxo-rosiorpadusi MpeTeHIyeT B HAcTOAIIee Bpems Ha
IPOTOTHUI OMO’HEPTETUUECKOM roorpaduu, MOCTPOSHHON Ha CTUMYIUPOBAHHOM ()OTOHHOM 9X€
Ha UHTEJUIEKTOHAX YEeJIOBEYECKON TyIIH.

Bb1 — snoxa mpoBeneHHBIX Bamu cepuii koH(epeHUui 1Mo (HOTOHHOMY 3XO M KOT'€pPEHTHOM
CIEKTPOCKONUU, YTEHUH MO KBAaHTOBOW ONTHKE IO KBAHTOBOW ONTHUKE, KOHPEPEHITNI MO0 IBIX
yueHblX B Kaszanu, ceputo MexXIyHapoIHbIX HayuyHbIXx kol «Hayka m wmHHOBauum». Bbl
00BeAMHUIN BOKPYT ce0sl COTHU YYEHBIX, MOCBATUBIIUX CBOIO JKU3Hb ONTHYecKoi Hayke. Jlis
BceX BBl OTKpBITHI M JOCTYNHBL Bama momomp ¥ ydacTHe OUIyIIajad Hay4dHbIe JabopaTopHu
Kazanu, Mockssl, Cankr-Iletepbypra, Camapsi, Bonrorpana, Ka3zanu, Benmukoro Hosropona,
Muncka 1 XapbKoBa, MHOXKECTBA JPYTHX TOPOJIOB H, KOHEUHO ke, Moukap-Omsl. Bel coaBTOp
MEePEBOJIOB Ha PYCCKHH S3BIK OOJIBIIIOTO Psijia JIYIIINX MOHOTpaduii Mupa B 00J1acTH COBpEMEHHON
ONTHUYECKOH Hayku. BaMum HammcaHO OKOJO JecsiTka HaydHbIX MoHorpaguil. CoTHsAMH
U3MepsieTCsl CIUCOK Bammx HayuHbIX myOnukanuid. JlecsiTkamu w3MepsieTcsi CIMCOK Barmmx
YUEHUKOB, IMOATrOTOBIEHHBIX BamMu JOKTOPOB M KaHIUAATOB HayK. Bl sBasieTech aBTOpOM psizia
BBIIAIOIIMXCSl HAyYHBIX PAaOOT M BXOJUTE B YHCIO Hauboyiee NMPU3HAHHBIX U LUTUPYEMBIX
¢uzukoB r. Kazanu. C BammM MMeHeM CBS3aHO OTPOMHOE KOJMYECTBO HAYyYHBIX MPOEKTOB B
obmactn ¢usuku, nompaepxkanHbix PODOU, MHTIL, Axamemmeit nayk CCCP u PAH,
MHHOBAIIMOHHO-OPUEHTUPOBAHHBIX HAyYHBIX IPOEKTOB.

Braromaps BaM mosIBHIach SKCIepHMEHTAIbHAS Ipymma mo (GoToHHOMY 5X0 B Momkap-Ore.
Nwmenno, nmo Bamreii nnuimatiBe Obuta co3gana MexayHapoaHas HaydHas mikona «Hayka u
WHHOBALlUM», COMpeJcenaTeneM KOTopod Bel cramm ¢ mepBoro MOMEHTa BMECTE CO CBOUM
yueHnkoM npodeccopom M.U. IMonoBeiM u copataukom npodeccopom A.IL. CyxopyKoBBIM H
OCTAaeTECh UM JI0 HACTOSIIETO0 MOMEHTA.

Buranuii Bnagumuposud, Bl 3aMedaTenbHbIN YEIOBEK, YCICIIHbIA U U3BECTHBIA BO BCEM MHUPE
YYEHBIH-(DU3UK, XOPOIIMA TOBAPHIN W JAPYr, JIIOOSIIMA W BEPHBIA CYNpPyr, HACTaBHUK |
Bocrniutaresb. JKenaem Bam gonroii v cyacTIMBOM KU3HU.

YyacrHuku MexayHapoaHoii Hay4yHoll mKoabl «Hayka u nHHOBauum»
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nokopkdhnsEMar M Hay K npodeccop! VEVSIon'oB




POTOXPOHUKA HIKOJIbI

AN

Hpeacenarens Hxomnnr Y4eHuk U yuuTenb! IMouernslii extop HIkobl
OTKPBIBAET ee 3aceJaHus Co3narenu llkoasl, 10KTOpa J.B. HukousaeB
¢us.-mar Hayk, npodeccopa
omos U.U. n Camapues B.B.

Yyouu I.A., MOTHU (Mocksa) ArubajioB A.A. (pyKoBOAUTE/Ib Ipodeccop B.A. ILnbixkun
koMnanun «AHTECTY, BpYy4aeT CBOK0 MOHOrpaduio
Kangunos B.II. (a.¢p.-M.H., «CTpaTterusi TeXHOJIOTHYE€CKOT0 U

npodeccop MI'Y), UBanos [I.A. couuaabHoro npopnisa Poccun B XXI Beke»
(mpopextop no Hakyke MI'TY,
wi.-kopp. PAH, npodeccop)
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Yuenslii cekperapp HIkosbI- Crapble apy3bi: ArubanioB A.A.. — Bune-npe3uaest AHO
ceMHHapa Ilonor U.HU., I'onenunimes- ITHP MAHMU, pykoBoauTe/ b KOMIIAHUHA
Kapumymnnun K.P. Kyry3os B.A., Cymennos H.1. «HHTecT»
— 3aBeaylouuii kageapoi
KullP III'TY, oTBeTCTBEHHOM
3a nposeaenue llkonbl

Y4yacTHMKH JieTHeH Hay4HOH JIoau gena: borukoB A.I'. 1 MornjibHas
ceccun AHO ITHP T.FO. (MockBa), I'osienumen-Kyty3zos
«MeskaucuMIInHApHAS B.A. (r. Kazanb)

Axagemus Hayku u
HNuHoBaTHKMN»: MBI — 32 HOBOE
MHPOBO33peHUe

ITonor U.N. (ﬁomkap-Ona) " Monor U.N., Caankasi napoyka: No4eTHbIH J1eKTOp
Moruasnas T.1O. (MockBa) TI'onenumen-Kyry3os B.A., IIxo0.b1 U NpeaceaAaTeb JOKAJIbHOT0
CapnpixoB M.D. OPrKOMHTETA

IIpeacenareiib JIOKAIbHOIO 3acenanue HIxoabl: Jouent Mopo3 A.B.
oprkomuTtera ['nansimena E.N., banubiii FO.B. u apyrue
ero wieHbl: I'majgpimena A.A.,
T'aaabimesa E.A.



1 A L;,.‘.'...(..i"‘ M : AT ¥ 1
J.1.H., npodeccop Conpencenareyin IpOrpaMMHOro IIpeeMCTBEHHOCTH MOKOJIEHUIA
(ot 3 1o 87): B.A. I'onnennmeBy-Kyry3oBy

Ll o

KOMHTETA I0KTOpa (U3.-MaT. HAYK
wieH kopp. PAH UBanos /I.B.,

Pe3oHaHCHYI0 BUXPEBYIO npe3ugentr MAHU Ilonos U.N.,
MoaeanL Beeslennoi akagemuk PAEH Camapues B.B.

i = g‘ J

B.J. Ilabikun

MOKJIAABIBAET CBOIO (Tpetuii ciieBa B 1 psaay) — 87 jet, Oae

bannoii (TpeTbs cjieBa Bo 2 psiny) — 3 roga

5 e

JIroau oaHoi MeuThl (1103aBe10BAIH

Kapumyniaun K.P. u
KadeapaMu — nopa u OTAOXHYTh)

Adpamos B.C.
(npsimo u3 Jlonenka)
E I Sy

e &2

Oprannsaropsl ko1

— ,£ 3
MoJuoa0e nokoJieHune:
oynymee IIkoant

amsATHasA Bcrpeya: Camapues B.B.
(Kazanb), KoroBa C.II. (Camapa)
Pomanos B.C. (Ka3anp)
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Ha naGepexHoii Slnbunka

Meabikaauna C.I1.:
«MBHI ellre He Bce cKa3agan!»

2

B TtypucTnueckoMm moxoje IMocTrosiHHbIE O0UTATENHU Ham 1ro0umblii j1ec
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OTasIxX Ans Aymm

Bot 310 ! A 310 — MBI!

Tpouuxkue u baes A.A. ¢ SAnbunkckuii {omoBoii Hert Huuyero nmoJiezHee eHHOT 0
HHMH YTO-TO 3aMBIILISIIOT cOBeTa

[IIxoJ1a 3aKOHYMJIACK: I0POra J0MOoii!
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IHEPBOE UTH®OPMAIINMOHHOE COOBINEHHUE

Hayka u uHHOBauuu
1SS«S1-2019% IIaTHagaTass MeKIYHAPOAHAA HAYYHAs HIKOJIA

«Hayka u unnoBamuu — 2020»:

30n0omo Poccuu — ne ¢ pyonuxax. <
Py > C29wuronsi o 5 uronst 2020 rona B r. Momkap—Onne Ha 6a3e [ToBomkcKkoro rocyaapcTBeH-

3onomo Poccuu — ¢ ymax! Horo TexHosoruueckoro yuusepcurera 1 AHO [THP «MexauciuminHapHoi AkaaeMun
Hayku u MuHOBatukm» ¢ ydactreM Ka3zaHCKOrO (hDM3MKO-TEXHUYECKOTO WHCTHTYTA
KasHIl PAH wu MWncturyra cnekrpockonmmu PAH mnpoBogutcs YersipHammaras
MEKIyHapOaHas Hay4Hast mKoja «Hayka u unaoBarwm — 2020».

Opranunsarops! HkoJb1

Poccuiickuii ponj GyHIaMeHTaIBHBIX HCCIIEI0BAHUM

DoHz coieiicTBUSI Pa3BUTHIO MANIBIX (DOPM MPENPUSTHI B HAYYHO-TEXHUUECKOI cepe

OI'BOY BO «IToBomKCKHii TOCYJapCTBECHHBIH TEXHOJIOTHYECKUH YHHBEPCUTET)

Kazanckuit ¢pmsnko-rexuamdecknit nHCTHTYT UM.E.K.3aBotickoro — ®PI'BYH OUL]

KazHII PAH

OI'BYH Uuctutyt cnekrpockonuu PAH

OI'AOY BO «Kazanckutii (IIpuBomkckuit) dhegepanbHbIil YHUBEPCUTET

OI'BOY BO «Mapwiicknii TOCyAapCTBEHHBIN YHUBEPCUTETY

OI'BOY BO «YyBamickuii rocyJapcTBeHHBIH yHUBepcuTeT uM. . H. YiesHOBaY

AHO ITHP «MexnuctuniunapHas Akagemus Hayku u UHHOBaTHKNY

Poccuiickas akagemus eCTeCTBO3HAHUS

ﬁOHIKilp—O na 2020 Manoe npeanpusartue (6usHec-uHKyOaTop BeicOKuX TexHonorui) 000 «OPOJI»
000 «Hay4HO-ITpON3BOICTBCHHAS KOMITAHUS - DKOOIECK»

QY «Ilancuonar Snpank»

IMouToBHbIil agpec U KOHTAKTHI OprromMureTa:

424001, Pecriy6muka Mapuii O, r. Momkap — Ona, . Jlenuna, 3; ten.: (8362)677806; E-mail: popov@volgatech.net
Hudopmarus o moarotoske u nposeacHuu [1Ikomsr:
http://www.volgatech.net/about_the university/departments/846/?sphrase_id=6131

IIporpamMma Hay4YHOM WIKOJIBI 6K1I0UGEm:
1. MnenapHoe 3acenanue
2. Cexknus «AHHOBaTHKA»
3. X mexxayHapoaHblii Hay4HbIi HIK0JIa-ceMuHap «DyH1aMeHTAIbHbIE UCC/Ie/I0BAHMS 1 UHHOBAIIMK. HAHOONTHKA,
(oToHHKA U KOTepEHTHAS CIEKTPOCKOMHUS
Cexuusi 3.1. Hanoonmuueckue agnenusn u 3¢pghexmut
Cexknus 3.2. Onmoungopmamuxa
Cexnus 3.3. Kozepenmnan onmuka u onmu4eckas CHeKmpocKonus
Cexuus 3.4. Hanoonmuueckue agnenus u 3gpghexmot
Cexuus 3.5. Hanoonmuueckue mamepuansl u memoosl UX UCC1e008aHUs
Cexuus 3.6. Hanoonmuka u gpomonuxa
Cexuus 3.7. Hanoonmuueckue u 3KCumoHHbvle RPUOOpPbL
Cexuus 3.8. Paduonoxkauyusa u ungpomenexommynukayuu
CrennoBas cekuus 3.9. Hanoonmuxka, pomoHnuxa u KozepeHmuas CneKmpocKonus
4. CarenTHBIA cuMNo3uyM «@u3MKa Pe30HAHCHBIX ABJIEHHI U e¢ HHHOBAIIHOHHbIE ACHEKTHD)
Cexkuns 4.1. «Dusuka — mamepuanoseoeHue — MexXHoN0ZUU — 000pyO0saHue»
Cexuus 4.2. «Uugopmayuonnvie mexnonozuu u ux UHHOBAUUOHHbBLIL HOMEHYUA)
Cexuus 4.3. «Xumus, Hogble Mamepuabl U Xumudeckue mexHoa02uu»
5. CaresuInTHBIA cuMNo3uyM «’KuBble cMCTeMbl M MX HHHOBALIMOHHAS MPUBJIEKATEIbHOCTHY»
Cexuus 5.1. Meouyunckue npoonemul 300pogvecoeperceHus U CKPUHUH2064A OUEHKA KAUecmea 300P06bs
Cexkuus 5.2. AkmyansHble npoodIEMbl COBPEMEHHOT MEOUUUHBL
Cexkuus 5.3. AkmyanvrHble npod1embl COBPEMEHHOU MEOUUUHCKOIL OUAZHOCIUKU
Cexknus 5.4. «<buomexnonozuu u Ixo102udecKue npodemsvl 00uecmear
6. CaTesuinTHBI cuMno3uyMm: 'yMMaHuTapHble MOAX0AbI K (GOPMHPOBAHNIO HHHOBANIMOHHOW Cpeabl
Cexuus 6.1. @ynoamenmanvroie 0CHOBbL COBPEMEHHO20 MUPOROHUMAHUSL
Cexknus 6.2. I'ymanumapro-nedazozuueckue acnekmsl Kaopogol NOTUMUKU 8 UHHO8AMUKE
7. CrennoBas cexuusi «IHHOBAIIMOHHO-OPHEHTHPOBAHHBIE MPUKJIATHbIE HAYYHbIE HCCJIETOBAHMSD)
8. Kiny6 nmpodeccopckoii MbICIH
9. Bcepoccuiickasi MoJIOAeKHAsI HAYYHAsI IIKoJIa-cemuHap «Hayka u unnoBanuu — 2020»
10. Konkypc y4eHbIX-HHHOBATOPOB «OpUTHHATbHBIH HAYYHBIH TOKIAD)
11. BoicTaBKa-KOHKYPC HHHOBAIIMOHHBIX Pa3padoTok
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WH®OPMALNA JJISI ABTOPOB — IPABUJIA O®OPMJIEHUS CTATEA
< 1 npobGenbHas CTpoka —>
N. O. ®amuins aBTopa U COABTOPOB (Yepe3 3anATyI0)
< 1 npobGenbHas CTpoka —>
Mecmo pabombl (MOUmMoebslil aopec)
e-mail:

< 1 npobGenbHas CTpoka —>
AnHOTaMs (CTpyKTypUpOBaHHBIN pedepar) ctaTbu: 000CHOBaHUE, 11€7b, MATEPHAT U METOJIbI, pe-
3yJbTaThl HCCIIEIOBaHUs, 3aKII0UeHHE), — 00beMOM He Oostee 250 cioB.
KiroueBble ciioBa: He 6osee 1eCATH CIO0B

< 1 npobGenbHas CTpoka —>
AHHOTaIMS HA aHTJIMHCKOM SI3BIKE, SIBIISIONIAsICS ayTeHTUYHBIM [IEPEBOIOM AHHOTALMHM HA PYCCKOM
S3BIKE.
Key words: not more than ten words

1. BBenenne. 310 cooOIIEHUE COACPKHUT MHCTPYKLIUHU MO MOATOTOBKE craTted Juist IlsTHaamaroit

MEXITyHapoaHOW Hay4dHOU mKkoabel «Hayka n nanoBanuu — 2020» 1SS «SI1-2020»
Tekct craThu TOKEH OBITH TIOATOTOBJICH B TeKCTOBOM penaktope Word, popmar nucra A4. Ctatbs
COITPOBOKIAETCS ABYMSI OTCKAHMPOBAHHBIMHU pelleH3usIMU (BHELIHsS1 1 BHYTPEHHSIS € 3aBepeH-
HbIMH NoANUcAMU penen3enToB) B Pdf ¢popmare. CraTbu oTHpaBiATh Ccpa3y Ha JiBa agpeca (yka-
3bIBATh B QJPECHON CTPOKE MOYTOBOM IIPOrpaMMBbl OJHOBPEMEHHO: MpeacenaTento mKkonsl UBany
HBanoeuuy Ilomoy biht.orol@gmail.com u compencenarento, yueHOMY CeKpeTapio KOsl Ba-
aumy AennpoBudy KozmoBy pooh12@yandex.ru. Ilepen oTiipaBKkoii cTaThs JOKHA OBITH TIPOBE-
peHa aBTOpaMU Ha YHUKAJBHOCTh TEKCTa B OJHOHM M3 CIICIHATTU3NPOBAHHBIX IIPOTPaMM, HAIpuUMep,
Etxt AnTHIUIarHAT, YHUKAIBHOCTh TEKCTA JOJKHA COCTABIATh HE MeHee 90%.

TpeboBanus K 0OPMIIEHHUIO — CIIEAYIOIINE:
- 00beM CTaThu: IS JOKIIAJI0B — 6 TIOJTHBIX CTPAHUIL, ISl CTEHAOBBIX JOKIAI0B — 4 CTPaHUIIBL, IS
nexuuii u 0630poB 10 10 cTpanuis;
- Ta3epHas neyath Ha Oenoi Oymare popmara A4 (210MMx297MM) ¢ OJTHOM CTOPOHBI JIMCTA;
- TIOJISI: CJIEBA, CIIpaBa, CBEpXY, CHU3Y 1o 20 MM.
2. Mucrpykuuu. Tekct pomkeH ObITh pa3feiieH Ha CIeNyIoIue pa3zelibl HarmeyaTaH CIeAyIONUM
obpazoM:
- mpudt Times New Roman, uepe3 oMH HHTEpBAI;
- 3aroJIOBOK cTaThu 12 pt, mponucHBIMEA OyKBaMu, MIPU(T KUPHBIHA, IO HEHTPY, 0€3 KaBbIUeK U MO/I-
YepKUBaHU, 0€3 YCIIOBHBIX COKpAIIICHUH, TEPEHOCA CIIOB M TOYKHU B KOHIIE;
- “HUIMAIB! ¥ paMunms aBTopa (-oB): 12 pt, mpudT KUPHBIH, 110 IEHTPY;
- MecTo padoThl — 12 pt, KypcHB, 0 HEHTPY, €CIHM aBTOPHI pabOTAIOT B Pa3HBIX OPTaHU3AIMUIX, TO
YKa3bIBA€TCSI MECTO pabOThI KaXKA0I0 aBTOPA C yKa3aHWEM HaJICTPOUYHOT O LHU(POBOr0 UHJIEKCA I1OCIIE
(dbamMuIIM aBTOpa M aHAJIOTHYHOTO IM(POBOTO WHAEKCA Tepel Ha3BaHUEM MecTa paboThI ATOTO aB-
TOpa, KaX/10€ HOBOE COOOIIEHHE O MeCTE PabOThl OUEPETHOTO aBTOpa HAYMHATH C HOBOM CTPOKH;
- QJIGKTPOHHAS 110YTa aBTOPA, C KOTOPBIM OyIeT BeCTUCH mepenucka: 12 pt, mo ueHTpy;
- OCHOBHOI TeKCT: 12 pt, BRIpaBHUBaHHKE M0 MIHPUHE, a03a1HbIi oTcTy 10 MM (Ta0yJISIHIO He MPH-
MEHSTh!);
- CTpaHUIIBl HE HyMEPOBaTh;
- CeKIMOHHBIE 3arooBku (1. BBemenue, conepxaiiee 000CHOBaHUE HEOOXOAMMOCTH POBEICHHOTO
WCCIIEZIOBAaHMS WM JUTEeparypHoro o03opa, 2. Lleab ucciegoBanusi, 3. MaTtepuaj U MeTOAbI,
4. Pe3yabTaThl HCCJIEIOBAHUSI H HX 00CY:K1eHUEe, 5. BbiBoABI) — 12 pt, ipudT )KUPHBIH, 110 JICBOMY
Kparo 0e3 ab3arma, KaBblYEeK M TOJYEPKHBAHUHN, YCIOBHBIX COKpAIICHUH, HYMEPYIOTCS apaOCKUMU
uupamu, TEKCT pas3zesia Mpoa0JKAeTCs Ha TOH JKe CTPOKE MOCIIe CEKIMOHHOTO 3arojioBKa;
- MATKHUE TTIEPEHOCH! YCTaHABJINBATD;
- PUCYHKHM KOHTPACTHBIE, OCH KOOPIMHAT, KPUBBIC M HAIITUCH HA PUCYHKAX JIOJKHBI OBITh JKUPHBIMA
Y YETKUMH,
- moAnwcH K pucyHkam — 10 pt, yepes ouH WHTEpBAJI, HUXKE PUCYHKA, 110 IEHTPY (€CJIH OTHAa CTPOKA)
WM BbIpaBHUBAHME IO JIEBOMY U IIPaBOMY KpasiM (eciu 6oJiee OAHON CTPOKH), OJIHA CTPOKa MPOITyC-
KaeTcs Tociie TIOAIMUCH K PUCYHKY, HyMepallysl pUCYHKOB TocliefjoparenbHas — Puc. 1. Puc. 2. ...
Puc. N;
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- moanwucH K Tabmuam 10 pt, uepe3 oauH WHTEPBAI, BBIIIEC TAOJHIIBI, IO IIEHTPY (€CIU OJHA CTPOKA)
WM BbIpaBHUBAHME 110 JIEBOMY U IIPaBOMY KpasiM (eciu 6oJiee OAHON CTPOKH), OJIHA CTPOKa MPOITyC-
KaeTcs nocie MoANUCH TabauIlbl, HyMepalus Tabnui nocieaoparenbHas — Tadauna 1, BeipaBHMBa-
HUE BIPABO, NPE/IIECTBYET MOANKUCH K TaOJINLIE;

- Tekct B Tabymnax — 10 pt;

- popMyJIBl — Ha IPOTSDKEHUU BCEH cTaThbu (POPMYJIbI JOJKHBI OBITH OJHOTO (hopMaTa, IpUMEpPHbIE
pasmepsbl: 00bIYHBIN — 12, KpynHbIi nHAeke — 10, GopMyITbl TOMKHBI OBITH TIOCIEIOBATEIBHO TPO-
HYMEpOBaHBI, opMaT HOMEp — B IPABOM KPaHEM ITOJIOKEHUH OT (DOPMYJIIBI B KPYTIIBIX CKOOKaX.

[IponymepoBaHHbBIE PUCYHKH M TaOIMIIBI BCTaBJSAIOTCS B TekcT. Kaxaas crpaHulla cTaThu
JOJDKHA OBITH MPOHYMEPOBaHA ¢ 0OPAaTHON CTOPOHBI JIUCTA.

KondankT uHTEpecoB — aBTOPHI MOATBEPKIAIOT, YTO MyOJUKYEMbI MU MaTepHall HE Hapy-
[IaeT aBTOPCKUX W/WIIM MaTEPUATBHBIX MPAaB TPETHUX JIUI], B TOM YHCJIEe IOPHIUIECKUX, HE SBIISIO-
LIUXCS aBTOPaMU JAaHHOM CTaThU.

BbaaronapHocTi — aBTOpPbI MOTYT BBIPa3UTh 0J1aroIapHOCTh (PU3MUYEeCKUM JTHIAM H/WJIN
KAKMM-JIH00 OpraHM3alMsAM-TPAHTOAATE]NAM M T.II., IOMOIIb KOTOPbIX OblIa CylecTBeHHA
NPH NPOBeIeHNH JAHHOI0 ITANA HCCJIeA0BATEIbCKOI padoThl aBTOPOB.

Crucok narepatypsl — 12 pt — oopmisiercs B coorBerctBun ¢ [OCT P 7.05-2008 «bubnmo-
rpadudeckas ccpiikay. Hymepamnus cChiIoK Ha TUTEpaTypy B KBaJIpaTHBIX CKOOKax, Harpumep, [1]
B NOPSJIKE TIEPBOr0 YIIOMUHaHMs B TeKcTe (He Mo andasuty). CIMCOK JIUTEpaTyphl IOMEIIAETCS B
KOHIIE CTaThU B MOPSAKE CCHUIOK B TEKCTE (Uepe3 OJUH MHTEpBaJl, HyMepalus B BUJE «BUCSYEH
CTPOKW», BBIpPABHUBAHUE I10 JIEBOMY Kpato (€ciin OJJHAa CTPOKA) WM BEIpPABHUBAHHUE I10 JIEBOMY U IIpa-
BOMY KpasiM (eciu Oosiee ogHON CTpoku). [IpUBOAUTCS MOTHBIA CIUCOK aBTOPOB Ka)JIOH CTAThH,
MOHOTpauy WK MaTeHTa.

<« 1 cTtpoka -
Cnucok Jimrepartypbl
< 1 crpoka —

[1] Kopuumor B.U. TypOyieHTHBIH MOrpaHUYHBIN CIIOW Ha TeJe¢ BPAIICHUS MPU MEPUOTHUCCKOM
BayBe/oTcoce // Temnmodusuka n aspomexanuka. — 2006. — T. 13, Ne 3. — C. 369-385.

[2] Kysuenos A.FO. KoHcopunyMm — MeXaHW3M OpraHU3alMy MMOAMUCKH Ha 3JIEKTPOHHBIEC PECYPCHI
// Poccuiickuii GoH PpyHIaMEHTAIBHBIX UCCIIEOBAHUI: AECATH JIET CIIY)KEHUSI POCCHICKOIN HayKe.
— M.: Hayu. mup, 2003. — 2003. — C. 340-342.

[3] Tapacosa B. U. ITonmutnyeckas ucropus JlatnHckoi AmMepuku: yueO. Ui By30B. — 2-€ U3, —
M.: IIpocmekr, 2006. — C. 305-412.

[4] TnyxoB B. A. HccnenoBanue, pa3paboTKa U IOCTPOSHHE CUCTEMBI JICKTPOHHOW JIOCTaBKU J0-
KyYMEHTOB B Oubinoreke: ABroped. auc. KaHa. KexH. kayk. — HoBocubupck, 2000. — 18 c.

[5] Ecbkos JI.H., boumrear b.9., Kopemer C.H., Jle6enesa I'.1., Ceperun A.I'. OnTHKO-3JI€KTPOH-
ub1it anmmapar // [latent Poccum Ne 2122745, 1998. Brom. Ne 33.

[6] Mappeunckux J[.M. Pa3pabotka nanmmadTHOTo IiiaHa Kak HeOOX0JMMOE YCIIOBHE YCTOHYUBOTO
pa3BuTus ropoa (Ha mpumepe TroMmenn) // Dxonorus nanamadTa U TUIAHUPOBAHUE 3€MJICTIONH30Ba-
Hus: Te3uckl 1ok Beepoc. Kong. (Mpkytcek, 11-12 cent. 2000 r.). — HoBocubupck, 2000. — C. 125-
128.

[7] Jutudopn E. V. C benoii Apmueii mo Cubupu [DnexTpoHHbIi pecypc] // BocTounsiit ppoHT
Apmuu I'enepana A. B. Komuaka: caiit. — URL: http://east-front.narod.ru/memo/latchford.htm (zara
obpamienus 23.08.2007).



Hayunoe n3nanue

MATEPUAJIBI
YETBIPHAILIATOM MEXJIYHAPOIHOM HAYYHOU HIKOJIBI
«HAYKA 1 HTHHOBAILIUM - 2019»

ISS «S1-2019»

MATEPUAIJIBI
YETBIPHAJILIATOM MEXTYHAPOJIHOM HAYYHOMH ILIKOJIbI-CEMUHAPA
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424000 Nomkap-Omna, yin. Ctpoutenei, 95



MOBEJINUTEJb KOHKYPCA
“OPUT'MHAJIBHBIA HAYUHBIN PE3YJBTAT - 2019”

3a nuKJ padoT B 00J1aCTH HeJIUHEHO (peMTOCEeKYHITHOH ONTUKHU O
HCCJIeJOBAHHMIO CBETOBBIX MYJIb B MPO3PAYHBIX IMIJIEKTPUKAX

B rpynne npodeccopa B.II. KannummoBa Ha ¢usndyeckom ¢akyapTeTe
MOCKOBCKOro rocyaapcTBEHHOro yHusepcurera uMeHu M.B. JlomoHocoBa B
COZPY’KECTBE C COTpyAHUKaMHU L[eHTpa KOJIJIEKTMBHOTO NOJb30BaHUs MHCTHTYTa CIIEKTPOCKONHU
PAH (3aBenyroumii npodeccop C.B. Uekanun) uccinenoBaHo GOpMHPOBAHNE CBETOBBIX ITyJIb IIPU
¢unameHTanuu B 00beMe Mpo3pavHoil cpesibl PeMTOCEKYHIHOTO JTa3€PHOT0 U3ITYUCHHSI B YCIIOBHSIX
AHOMAJIbHOW UCIIEPCUU TPYIIIOBOM CKOPOCTH.

VY CTaHOBIIEHO, YTO B TayCCOBBIX ITYyYKaX CBETOBAas YNl SIBISCTCS SKCTPEMAIbHO CHKAThIM
BOJIHOBBIM ITaKE€TOM, JUTUTEIBHOCTh KOTOPOTO COCTABISET 1+2 ONTHYECKUX OCHMILISLUMI, AUaMETp
OKOJIO 5 JUINH BOJIH, MMKOBas HHTeHCHBHOCTH — 5-10" B1/cm?. IToporosast MOIIHOCTE 06pa30BaHMs
CBETOBAs ITyJIsl ONPEAEISETCS] OTHOMIEHHEM IU(PPAKIMOHHONW W JUCICPCHOHHON JUTMH BOJHOBOTO
MaKeTa M He 3aBUCHT OT (PU3NYECKUX MapaMeTPOB CPEAbl U U3ITy4eHUSI. AMIUTUTY/Ia CBETOBOTO HOJIS
B OJIHOLIMKJIOBOW CBETOBOH ITyJIe MEHSETCS MEPHUOAMYECKH C PACCTOSHHEM BCIEICTBUE PA3THUMS
(ha30BoIf U TPYMITIOBOM CKOPOCTEH B cpenie. B criekTpe cBeToBOM mynu (opMuUpyeTcs U30JIUPOBAHHOE
KPBUIO, aHTHCTOKCOB C/IBUT KOTOPOTO MOJYMHSETCS AUCIEPCHOHHOMY YPAaBHEHHIO, EAMHOMY JUIS
Pa3INYHBIX CPEA U UMITYIbCOB.

dasoBas camomoaynAuusa B CBEeTOBOW nyne

E(r.t,z)=E, exp{i(o,t — ko2 + ¢, (r,t,2))}

¢n.(r,t,z)5¢n.(0)+5§m25§wlr

Hoc nynu

XBocCT nynu
2

N,(1.)

oC
P |t>0

= n
+2nome80‘9(2> P |t<0 x _ﬁl(r’t)
0

Ao, <0

CTtokcoB caoBur
AHTUCTOKCOB cABMUTr

A ,,|>> Ao,

KpacHbIn HoC -
¢dmoneToBbIN
XBoCT !

XBOCT ===p Hoc
SAnbyuk 2019

B BuxpeBoM mnyuke (EMTCEKyHIHOTO H3IY4eHHUs] (QOPMHUPYETCS IOCIEeI0BATENbHOCTD
OJTHOIIMKJIOBBIX KOJIBIIEBBIX CBETOBBIX MYJIb paguycoM 10-+50 Mkm, mmpuHON KoJblia ~ SA. CBeToBas
nysst B pEeMTOCEKYHIHOM (DHIIaMEHTE SBIISAETCS caMO(DOPMUPYIOMIMMCS KECTKUM 00pa30oBaHUEM,
mapamMeTpsl  KOTOPOTO  Omnpeaessitorcs  GyHAaMEHTAIbHBIMH ~ CBOWMCTBAMHM  HEJIWHEHHOMN
JTUCTIEPTUPYIOLIEH Cpelibl U JJIMHOW BOJIHBI BO3/ICMCTBYIOIIETO U3JIYUEHHUS.



MOBEJINUTEJb KOHKYPCA
“OPUT'MHAJIBHBIA HAYUHBIN PE3YJIBTAT - 2019”

KoroBa 3a HMKJ padoT B 00/1aCTH Pa3padoTKN MeTOA0B YIIPaBJIeHHUS
Caetiiana XapaKTepUCTHKAMH CBETOBBIX MOJIeH
IlaBsioBHA B 321a4aX ONTHYECKOI MAHUILYJISIIUA MUKPOCKONIMYECKHUMH 00beKTaMH

B nayynom xomnektuBe, pykoBoaumon C.I1.KoToBoi, pa3paboTaHbl HOBBIE CITIOCOOBI
(GbopMHpOBaHUS ONTUYECKUX JIOBYILIEK JJIS 3aXBaTa, YICpXKaHUS U MEepeMelIeHUs MO0 3aJaHHbIM
TPACKTOPHUSAM MHUKPOCKOMHYECKUX OOBEKTOB. Ha OCHOBE ONTHKM CHUPATbHBIX IYYKOB CBETa
co3/1aHbl (pa30BbI€ FIEMEHTHl M C(HOPMHUPOBAHBI BUXPEBBIC MOJSI B BUIEC 33JaHHBIX KpPUBBIX.
Hanuuue yrmoBoro MoMeHTa MO3BOJISIET MEpPEeMENIaTh 3aXBauy€HHbIE MUKPOCKOIMUYECKHE OOBEKTHI
M0 TPaeKTOPUsIM, 3aJaHHBIM paclpefesieHHeM WHTEHCUBHOCTH CBETOBOTO IIOJIA, a Takke
neopMUpOBaTh  YIJIMHCHHBIE OOBEKTHI WM aHcaMOiIuM MUKpooOBekToB. Ha pucyHkax
MIpe/ICTaBJICHbl IPUMEPHI MEPEMEIIECHUS YaCTHI] M0 Pa3IHMYHbIM TPAECKTOPUAM U J1eOPMUPOBAHUS
aHcamOJisi  JKMBBIX ~ MHUKpPOOPraHM3MOB. Meroa  mepcrneKkTHBeH  Uid  JAMHAMHYECKOTO
MaHUIYJIUPOBAHUS MOCPEACTBOM YIPABISEMBIX MHOTO3JEMEHTHBIX (Da30BBIX MPOCTPAHCTBEHHBIX

Mon‘nﬂTO‘OB.

Cdepuyeckue 4acTHIIBI JIaTeKca TuaMeTpom 1.2 MKkM
nepeMelanTcs M0 TPAeKTOPUH, 3a1aHHOI
pacnpe/iejieHHeM HHTEHCHBHOCTH CBETOBOTO TOJISA: B10JIb
rPaHUIbI TPEYToJdbHUKA, KBapaTa, CIUPAJIN ApXumena

3axBart u oBOpPOT cdep JaTexca fuamerpom 1.2 Mkm
JIOBYLIKOMH B BH/e OTPe3Ka

Ynpasasemble oNTHYECKHE JIOBYIIKH, COPMHPOBAHHBIE ¢
noMombI0 oKycaTopa: Toue4Hasd, B (hopMe 0Tpe3Ka, B
¢opme koabua

Ilox Bo3/ieiicTBEM BUXPEBOT0 CBETOBOIO M0JIsi B opme
cnupajgu ApxuMeaa ancamoJb OM0JI0rnIecKuX
MHKPOOPraHN3MOB C:KaJjics B 1uamerpe Ha 25 %.

DKCIMepUMeHT 10 3aXBaTy U yAep:KAHHIO KOHTYPHOM

JIOBYIIKOI OTMHOYHOMN KJIETKH Aposx:keil. CTpejaka

NMOKa3bIBaeT HANPaBJIeHUe MepeMeleHUs] CTOTHKA
MHKPOCKOMA.

[Ipemnoxen, pa3paboTaH W co374aH KOMITAKTHBIA IEpecTpauBaeMblii UYETHIPEXKAHAIbHBIN
KHUJKOKpUCTANINYECKUH (hOKycaTop, MO3BOSIONIMNI (OPMUPOBATH Pa3IMUHbIE THUIIBI ONITUYECKUX
JIOBYIIEK W JUHAMUYECKH YIPaBISITh UMH. Peann3oBaHbl TOYEHBIE JOBYIIKH, JIOBYIIKH B BHUJE,
oTpe3ka Kousen, oamauncoB U C-oOpasubie. IlponeMoHCTpuUpOBaHBI 3axBaT U yIEp:KaHHE
c(hOpMHUPOBAHHBIMU JIOBYIIKAMHU TPO3PAYHBIX M TOTJIOMIAIOIINX MHKPOOOBEKTOB (CM. PUCYHKH).
SIBsisich KOMOAKTHBIM M TEXHOJIOTMYECKU OoJiee MPOCTHIM MO CPAaBHEHUIO C MHOTOAJIEMEHTHBIMU
MIPOCTPAHCTBEHHBIMU ~ MOJYJIATOpPAaMU  CBETa, YCTPOMCTBO  MpPEJCTABIsIET HMHTEpec  JUIs
MPAKTUYECKOTO HCIOJIb30BaHUs, KaK B JIa3epHBIX IMHHIIETAaX, TaK U B CHCTEMax OINTHYECKOM
OECKOHTAaKTHOMN THarHOCTUKU.
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