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MOVCK MHHOBAIIMOHHBIX HCTOYHUKOB SHEPTHH B
TUJIPOCPEJIE

B craTtse paccMOTpeHbI BOMPOCHI HOBBIX HANIPABJIEeHNH MPOU3BOJACTBA
JHePruH B rHapocpene.
Knrouegvie cnosa: 3Heprusi, TypouHa, Boa, MPOU3BOICTBO.

“... kaxabii ayd CoJiHIa, He YJIOBJEHHbIH, a 0eCNJI0IHO OTPa3uB-
HIMiicsi 00paTHO B MHPOBOEe MPOCTPAHCTBO, — KYCOK XJe0a, BHIPBaH-
HBII U30 pTa oTaajeHHoro moromka” (K.A. Tumupsizes);

“...TONMUTHh He(pTHI0O — BCe PaBHO, YTO TONHTH ACCHTHANMAMU”
(.. Menneneen);

“TonbKo HALlle HEBEKECTBO 3ACTABJISIET HAC MOJIb30BATHCS HCKOMA-
eMbIM TomuBoM” (K.3. I{uonkoBckwit).

Kak MHOro MyJApbBIX, BEYHBIX MBICIICH M HACTABIICHHUH OIECPEIKAIOIINX
BpeMsI OCTABJICHO MMOTOMKAM BEJIHMKHMHU IPEICTABUTEIIMU YEIIOBEUCCKON
IUBUIIN3AINH, TOTOMKaM, KOTOPBIE C TPYIOM ITOCTUTAIOT (€CIH CIOCOOHBI
MTOCTHYH BOOOIIE) MX TIIYOMHY U KOHCTPYKTUBHOCTD, U CEPhE3HO 3aTyMBbI-
BalOTCs 00 UX CTpPAaTErMYecKOl 3HAUMMOCTH, HE TOBOPS 00 MX MPOBUICHYEC-
CKOM, aKTyaJIIbHOM, IIPaKTHYECKOM BOIDIOMEHUH. CKOJIBKO BPEMEHHU JTOIIK-
HO KaHYTh B JIETY, 9TOOBI IIEPEIOBHIE MBICIH T€HHAIBHBIX TIPEAIICCTBEHHH-
KOB IIPEBPATHIINCH B TIPOTpaMMy pPEaNbHBIX YCTpEMJICHUH U neicTBuit? U,
KaK HU CTPAaHHO, YEJIOBEYECTBO CO 3BEPHUHON CEPbE3HOCTHIO MPOJOJIKAET
WHTCHCUBHO, XUIITHUYECKU BHITPe0aTh HEIpa, YHUKAIBHBIA, HCYCPIACMBIA,
HEBOCCTaHABITMBACMBIH, KATACTPOPHUYCCKH TAIOIIUI pecypc, HE3YUTCKH 00-
JieKasi 9TO B TaK Ha3bIBAEMYIO “‘CTpaTeruto’” pa3BuTus sHepretuxku. Cosep-
IICHHO MCKYCCTBEHHO UTHOPHUPYS (haKT OKOHYATECIHFHOTO UCUEPITaHUS JHEP-
TeTHYECKH KOHEYHOTO pecypca Ha MpoTshkeHHH Ommkaimmx 150-200 ner.
B 10 Bpems Kak MOAJIMHHYIO CTPATETHIO CIEAYET pacCMaTpHUBaTh UCKITIOUH-
TENBHO Yepe3 HCIIONB30BaHNE HE BBICOKHMX, IIEHTPATH30BAHHBIX KOHIICHT-
panuii, CBepXMOIIHBIX TOTOKOB, JaBJICHUH, TEMIEpaTyp, a IMEHHO cIadbIxX
M3MEHEHHH, MepenanoB, TPaIeHTOB TEMIIEpaTyp, MOTOKOB, MOTEHIIMANA,
M3ITyYeHUH, TpaBUTAIMN M T.I., PaclpeNeieHHBIX CIa0bIX KOHIICHTPAIMiA
KOMIIOHEHTOB W JIPYTHX HEPABHOBECHBIX COCTOSHHM, MMEIOLINX HEHCYep-
maemyro Jibo ciabo MccsikaeMyr Mmpuponay. IMEeHHO NMpHBEICHHOMY Ha-
MPABICHUIO TPUHAMICKUT OYIyIlee, CKOJb Obl MHTCIUICKTYallbHO HAChI-
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IIEHHBIM OHO OBl HU ObLT0. CO00LIECTBO, CBOCBPEMEHHO HE CTaBILIEE Ha Ta-
KOl MHHOBAIIMOHHEBIN MyTh Pa3BUTHS, HE MOXKET MPETCHIOBATh HA IIMBUJIH-
30BaHHOE JIUAEPCTBO.

BesycioBHO, MomHeimas Ha CErOTHALIHWN JEHb IEHTpPaTH30BaHHAS
SHEPreTHKa CO BCEMH peajlbHO NMPOAYLUPYEMBIMH M €CTECTBEHHO BBITEKA-
IOIIUMH aHTPOIO-TEXHOJOTMIECKUMH yTPO3aMHU M OTMACHOCTSMH €Ile I0JI-
roe BpeMs He YCTYIHT CBOM T€TeMOHMYECKUE MO3UINN MaIBIM U MHHH, HO
IIMPOKO pPAacIpeleNIeHHbBIM BHIaM M ¢GopMaM HOBOH »HepreTuku. Ho, He
CTaB CBOEBPEMEHHO Ha MYTh KOHCTPYKTHBHO-PACIIPECICHHON WHHOBAIH-
OHHOM SHEPTeTHKH, BO3HUKAIOT O0BbEKTUBHBIE MPEIIOCHUIKH OTOPOCUTH Ce-
0s ¢ TIepeoBOH YCTOMYMBOTO Pa3BUTHA W Iporpecca HaJgoiro, a MOXKET U
HaBCeTJa. ..

AHanu3 CTaBIINX, TPAIUIMOHHO YCTAHOBUBIIUXCS TEXHOIOTHH TEILIO?-
HEpPreTHKH COCTOUT B HMHTEHCHBHOW pa3paboTke, H0OBIYE M HM3BICUCHHU
KOHIIEHTPUPOBAaHHOTO OPraHUYECKOrO 3HEpropecypca, €ro TpaHCHOpPTa,
oOoramienust, XxpaHeHHUsI, CKUTaHUs, TpeoOpa3oBaHKs TOIUTUBHOTO pecypca
B TCIUIOTY, MCIIOJIH30BAHKUE JHECPTUH TCIIA M TIapa B MEXAaHUKY JBIDKCHHUIA,
BpaIleHHUH, B YHEPTUIO MEXaHO-QU3NIECKUX TPaHC(HOPMAIIHA, B DIIEKTPHIC-
CKYIO SHEPTHIO.

Bces npuBeeHHas memovyKa COIMPOBOXKIACTCA HEM30EKHBIMH MOTEPSIMHU,
paccewBaHMSIMK, PUCKAMH, YTPO3aMH M OMACHOCTAMU. DPPEKTUBHOCTh U
CYMMapHBIH KO3 PHUITUESHT MOJIE3HOTO ASUCTBUS MPU ITOM OCTAeTCs CTaOu-
JBHO HE BBICOKUM. [103TOMY MOWCK W OCBOEHHE aJbTEPHATUBHBIX HCTOYHH-
KOB DHEPIuUHU: MPAKTUUECKU HEHCUYEPIAeMOro JHEpreTU4ecKoro pecypca,
0€3011acHOTO ISl OKPYKAIOLIMH NPUPOJHOM Cpelbl, IIpeBpalaeTcs B CBEPX
aKTYaJIbHYIO 3a]1a4y COBPEMEHHOCTH.

Heo0xoanMo 0TMETUTB, YTO Ha CETOAHSIIHUN IEHb YXKE YTBEPKIAIOTCS
NPUHOUIBL “MaJbIX TpaaneHToB”. IIpu 3TOM yMeCTHBIM OyIeT NMpHUBECTH
onpenenenue. ['paguent (ot nar. Gradiens — 1mararomniuii), mepenas ¢ onpe-
JIEIIEHHBIM IIIaroM; BEKTOP (|, TOKa3bIBAIOIIMI HalpaBlIeHHE CKOPEUIIero
HM3MEHEeHHs TaHHOTO cKajsipHoro nong ¢ (P), rme P — Touka mpoctpaHcTBa,
obo3Hauaercs, g = grad ¢ (P).

Becbma mHTEpecHbIe MHHOBAIMOHHBIC DPEUICHUS M OTKPBITHS TasTCH,
HaTpuMep, B TEIUIOIHEPTEeTHKE, 3aHUMAIOIIeiicst TpeoOpa3oBaHUEM Teria U
JIPYTUX BUIOB YHEPTHH, TNIaBHBIM 00pa3oM B MEXaHMUYECKYIO U JJICKTpHUe-
cKyto. MexaHn4eckasi SHEpPrHUsl IPU ITOM T'CHEPUPYETCS B CTABIIUX TPaIH-
IUOHHBIMHU TEIUIOCHIIOBBIX YCTAHOBKaX M HCIOJB3YeTCs JUIS MPUBOJA Ka-
KUX-JIN0O0 MallliH M AJIEKTPOMEXaHHMYECKUX T'€HEepaTopoB, C TOMOIIBIO KO-
TOPBIX BBIPA0ATHIBACTCS NIEKTPOIHEPTUSL.
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Jna mpsimoro mpeoOpa3oBaHUS TEIUIOTHI B AIIEKTPOIHEPTHIO CIIY)XaT
TEPMODJICKTPUIECKHE TEHEPATOPHI, TEPMOIMHUCCHOHHEIE TIPe0o0pa3oBaTelH,
MEPCIEKTUBHBIMHI OCTAIOTCS OBICTPO COBEPIICHCTBYEMBIC MarHHUTOTHAPO-
IUHAMHAYecKHue reHepaTopbl. Ha ceromusAmHmii 1eHp yKe CO31aH NCTOYHHK
ANEKTPUYECKOTO MUTAHUS, HCIOIB3YyEMBIH ake COOCTBEHHYIO TeMIIepaTy-
py Temna denoBeka U 00ecIeynBaloniii dHepronoTpedieHne GpyHKIHOHUPO-
BaHUS NMPUOOPOB MHIWBHUIYaTHHOTO Ha3HAYCHHs (HANPHMEP, MOOWIBHBIX
TeneOHOB, MICePOB, KAPIUOCTUMYIIATOPOB, PATHONPUESMHHUKOB U JIp. ).

OcoOBIii TPAKTHYCCKUH HHTEPEC MPEICTABISIIOT TCIUIOBBIC MAITHHEI
(TeTUIOBOM MBUTATEINB, TEILUIOBOM HACOC U T.I1.), B KOTOPOW OCYIIECTBIISICTCS
npeoOpa3oBaHUe TEIUIOTH B paObOTy WK pabOTHl B TEIUIOTY. B ocHOBe neii-
CTBUS TCIUIOBOW MAIIUHBI JIGXKHUT KPYTOBOW mporiece (MUK TePMOIMHAMHE-
YECKUH), COBEpIIaeMbI pabodnM TesoM (Ta3oM, BOASHBIM IapoM H 1p.).
Ecmu mpu ocyIiecTBICHNH NHKIIA HA OJHHUX €r0 yJacTKax TEIUIoTa IMOJBO-
IUTCS K pabodeMy Teny, a Ha JAPYTrUX OTBOIUTCS (Tpy OoJee HU3KOW TeM-
reparype), To pabodee TeJo coBepiraeT paboTy, paBHYIO pa3HOCTH KOJIHYe-
CTBa TOJIBEJICHHOW W OTBEIEHHOW TEIUIOTHI (I WACATBLHOW TEIJIOBON Ma-
MHBL). IMEHHO 3TOT MPHUHIUI 3aJI05KEH B CO3aHHE TEPMOOKOH M TEPMOC-
TEH YCICUTHO SKCIUTYaTHPYEMBIX B YCIOBHAX 3amoisipbs. DTOT MPHHIMII,
HO yXe€ ISl YCIIOBUI Pa3HOCTH JABJICHUM, MPH COOTBETCTBYIOIIUX YCIOBH-
SIX, MOYKHO TIEPEHECTH M HCIIOJIb30BaTh B THIPOCPEC, a TAKKE B BHJC aHA-
Jiora Jyis APYTUX BUJIOB MEPEIAaoB U CPEI.

TenmoBast Tpyba — yCTPOUCTBO, Mepeaarolee OONbIINE TSIUIOBBIC MOIII-
HOCTH TIPH MaJbIX Tepenagax temneparypbl. COCTOUT U3 TepMETH3NPOBaH-
HOHM TpyOBI, YACTUYHO 3aIOJTHEHHON JKUIKAM TEIIOHOCHUTENIEM, KOTOPBIH,
HCTapSsCh Y OJHOTO KOHIIA TETIOBOI TPYOBI, MOTJIOMIAET TEIIIOTY, a 3aTeM,
KOHIIGHTPHUPYSACH Y APYTOTro KOHIA TPYOBI, €e OTHAET.

TermmoBo#t HacoC — YCTPOMCTBO IS TIepEeHOCa TETUIOBOM SHEPTUH OT Te-
IJIOOTJATYMKA C HU3KOM TeMIlepaTypol K TeTUIOMPUEMHHUKY C BBICOKOM Te-
Mmnepartypoil. OcymiecTBisiercsi ¢ 3arpaToil sHeprun. Paboume mporeccst
moOOHBI MpoIleccaM B XOJOAMIBHON MamuHe. MHOT/Ia MPUMEHSIOT s
OTOIUICHUS. YTIOMSHYTBIC YCTPOWCTBA OTHOCSATCSA K TEPMOJMHAMHUKE, pa3-
nena (pU3UKHU, U3ydarolieid Hanbolee OOIIe CBOWCTBA MaKPOCKOMHMUECKUX
CUCTEM, HAXOJSIIUXCS B COCTOSIHUU TEPMOIMHAMHYCCKOTO PABHOBECCHS U
MPOIIECCOB MEpexoja MEXIY ITHMHU COCTOSHHSIMH. TepMOIMHAMHYECKOE
cocTostHre (HPU3UIECKON CHCTEMBI OTIPEeNeNsAeTCs B ciiydae paBHOBECCHS pa-
BHOBECHBIMH 3HAUCHUSIMH €€ ITapaMeTpOB: TEMIepaTyphl, JaBIeHHUs, 00be-
Ma, KOHIIGHTPAIlMi KOMIIOHEHTOB, TOTEHIINAIOB | T.II. HepaBHOBECHOE CO-
CTOSIHUE XapaKTepU3yeTCs HAJIMIHEM B CHCTEME IepemnajgoB (TPagreHTOB)
TeMIepaTypbl, KOHIIEHTPAIUI WIH IPYTUX HapaMeTPOB.
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MakpocTpyKTypHasi MOjieib (QYyHKIIMOHUPOBAHUS TPAIUEHTHOTO DJIEKT-
poreHepaTopa MOeET OBITh ITPECTaBJICHA B BHJC:
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Puc. 1. MakpocTpyKTypHas alrOpUTMHYECKAs MOJEIIb
TpaJUCHTHOT'O JJIEKTPOTCHEpAaTOpa

s ocymecTBiIeHNs HHHOBAIIMOHHBIX TIOJX0/I0B (MHHOBAIM) K CO3/1a-
HHUIO AJIEKTPOT€HEPaTOPOB HA OCHOBE MANbIX I'PAJAMEHTOB KOHICHTPAIWN
HEPaBHOBECHBIX COCTOSHUII HEOOXOIMMO BBICOKOYYBCTBUTEIBHBIC TEXHU-
YecKHe CpElCTBA pearnpoBaHUS M TpaHCHOpPMAIUN M3MEHEHHH W mepemna-
JIOB B DJICKTPUUYECKYIO HHEPTHUIO B pEaTbHOM BPEMEHHU U BO3HUKAIOLIUHN MTPU
sToM 3 ekt npeodpa3zoBath B 3PGHEKTHBHOCTE. be3ycaoBHO, mpakTHyec-
KO€ pelieHue chopMyIupoBaHHO 3a1a4ll — 3TO cepa BBICOKHX, HHTEILIC-
KTyaJIbHO HACBIIICHHBIX, MHHOBAIIMOHHBIX TEXHOJIOTUH (HampuMep, YpOBHS
HAHOTCXHOJIOTHIA) M TEXHHYCCKUX CPEJICTB, KOTOPHIC MPHHAIJICKAT OyIIy-
IeMy.

3TOT TBOPUECKUH MyTh, KaK U BCE MPOIECCHl CO3UAAHNUS, YCESHBI HE TO-
JBKO TPSMBIMHU PEUICHUAMH H300pETEHUIH W OTKPHITHH, HO M KUIIAT Pa3iIi-
YHBIMH CTETICHSMH [1apaJoKCOB, KOTOPBIX HE CIEAyeT IyTraThCs XOTSA OBl U
MIOTOMY, YTO CyMMa IapaJoKcoB, Ojaromapsi cuHepreTuieckoMmy dddexTy
MOJKET IIPUHECTH HEOXKHUIAHHO TIO3UTHBHEIHN Pe3yIbTaT.

Kazanoce Obl, CpaBHM MapazoKCy, BO3HUKACT “THAPABIMYECKUNA yaap”,
KOTOPBIH JIEXKUT B OCHOBE “THAPABINYECKOrO TapaHa’ dYepe3 sSIBICHUE pe3-
KOT'O MOBBIMICHUS JABJICHUS XUIKOCTH B TPYOOIPOBOJIC, BHI3BAHHOE MTHO-
BEHHBIM HM3MCHCHHEM CKOPOCTH €¢ TEYCHHUS B HAIIOPHOM TpPyOOMpoBOjE
(HampuMep, Tpu OBICTPOM HEPEKPHITHH TPYOOIPOBOIA 3aIIOPHBIM YCTpPOiic-
TBOM, KOT'Jla MOTOK BOJIbI MTHOBEHHO MEpeKphIBaeTCs 3acioHKoi). Hecmoxk-
HBI ¥ OCTPOYMHBIH MEXaHHU3M IpPU 3TOM aBTOMATHUYECKU MOXKET MOJHSTH
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BoAy Ha BbIcOTy 10-15 MeTpoB. DTOT MOTOK BOJBI HA IMyTH K HAKOIUTEIIO,
TakK ¥ MOTOK CIIyCKa BOIBI M3 HAKOMUTEIS MOKHO HMCIIOJIB30BaTh A pabo-
THI TUAporeHeparopa. Ilo cyTH, Takoe BOIONOABEMHOE YCTPOHCTBO, Kak
poo0Opa3 BEYHOTO JBHUTATENs, ObUT U3BecTeH emle B 18 Beke. Teopust Oblina
paspabortana B 1907 romy, a 0JHy M3 COBEPIICHHBIX KOHCTPYKIMHA OBLIO
npeasoxkeHo B 1927 roxmy.

“I'mppaBiandeckuil ynap” — CIOXHBIH Ipoliecc 0Opa3oBaHMS YHNPYTHX
nedopManuil KUAKOCTH U MX PACHPOCTPAHEHHs Mo JuuHEe TpyObl. [lpm
OYCHb OOJNIBIIOM YBEIHYCHHU IABIICHHUS Ha BXOJC THAPABINYCCKUN yrap
MOJKET BBI3BaTh aBapuu. [ UX MpeaynpekacHUs Ha MPaKTHKE Ha TPyOOTI-
POBOJIC YCTaHABIHMBAIOT MPEAOXPAHUTEIFHBIC YCTPOUCTBA (YpaBHHUTEIEHBIC
pe3epByapsl, BO3AYIIHEIC KOJAKW, BEHTWIH | JIp.). Ha mpuBeaeHHOM MpH-
Mepe IPOMLTIOCTPUPOBaHA JTUHAMHUKA 3BOIONMOHHOTO Pa3BUTHA yCTpPOiic-
TBa OT OoOHapyxkeHus (akta siBieHus (3h(deKTa) M0 ero TEOPeTHIECKOTO
OOBSICHEHHUS C MOCIEYIOIINM, CITYCTS OJITO€ BPEMs, IPAKTHICCKIM HCITO-
JIb30BaHUEM (TIPUMEHEHHEM ).

Ha myTi MHHOBaIMOHHOTO TTOUCKA M €T0 YTBEP)KICHHUS BO3MOXKHA, NMe-
€T MECTO CIICAYIOIIAsl MPOMEKYTOUHAsI, YIIPOIICHHAS MOJET:

AxTuBatop-
Bxona -npeopasoBarernb Bbixoa

e
[ 7] 3

Puc. 2. O6o01meHHas CTpyKTypa BEpOATHOCTHOTO BO3SHUKHOBEHUS pe3ynbTaTa

Bxox 1 mpu 3TOM paccMaTpuBaeTcs Kak IIOCTaHOBKA 3aJadH ¢ HE0OXO-
JIMMBIM U JI0CTaTOYHBIM MH(OPMAIMOHHO, MaTepUaIbHO-TEXHUYECKUM (BO-
3MOKHBIM) O0ECHEYEHHEM, C HEKOTOPBIMU 3aTpaTHBIMH ycioBusMu. [Ipn
3TOM KaKOH-TO ONpeleNieHHbIH WH(OpManMOHHBIA JIMOO MaTepHaIbHBINA
MIOTOK ITOCTyHaeT B 070K 2 (MOIyJb aKTHBHBIX TpaHcdopmanuii), B KOTO-
POM YTO-TO MPOWCXOIUT M BO3HHKAET HEKOTOPBIH 3((EKT WU SBICHUE,
MIOKa Ha HaYaJbHOM 3Talle COBEPIICHHO HEOXKHUIAHHOE U HEMTO3HAHHOE.

Ho npu aTOoM Ha BeIXO/E 3 00pa3yercs HEKUi MO3UTHUBHBIA PE3yJIbTaT.
Ecnm takoii mporiecc ot BXoaa 1 k BeIxomy 3 oOpeTaeT MOBTOPSIEMBIi TTO3H-
TUBHBIA pe3ynbTaT, CTaOMIBHOE COCTOSHHE, TO CIEAYIONUM IIaroM CTaHO-
BUTCS KOHIIGHTpalWs BHUMAHHS M MHTCIUIEKTYalbHBIX YCHIMHA Ha 0OBsic-
HEHUE U TEOPETHYECKOE 0OOCHOBAHME 3TOTO (PCHOMEHA WM SBICHUS, BO3-
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HUKILIETO ¥ COCPENOTOYEHHOTo B Moayie 2. [IpuBeneHHbI MeTomOMIOTHYE-
CKUI NPHUHIMI MOET OBITh YCIEIIHO HCIOJb30BaH B CHCTEME MHOXKECT-
BEHHBIX MHHOBAIIMOHHBIX ITONCKOB M YTBEP)KACHHH, YTO MOXKET CTaTh 0a3u-
CHBIM B OCYILIECTBJIEHHUH IOJX0JIa K Pa3pelIeHHIO KaK MPSIMBIX, TaK U 00pa-
THBIX 3a/ad (MHIYKIUOHHBIX W AETYKIMOHHBIX METOJIOB HCCIICJOBAHUMH,
pa3paboTOK U peIICHUH).

CoBpeMeHHasT YHEPTeTHUKA OPUEHTHPYETCS U YTBEpXKAAeTcsl B HaIlpaBs-
JICHUW TEHTPATN30BAHHBIX TPOW3BOJCTB U TE€HEPAIMil 3JICKTPOIHEPTHH B
BHZE TEIUIOIEKTPOCTAHIINH, ATOMHBIX AJIEKTPOCTAHINH, MCIOIB3YIOIIIX
BBICOKO KOHIICHTPHPOBAaHHBIE HEPrOpeCypCHl (KOHEYHBIC, HEBOCCTAHABIIH-
BaeMbI€); THAPOIICKTPOCTAHIINN C MOIIHBIMA HAIIOPHBIMHU THAPOTIOTOKAMHU
u T.11. BecbMa 3aMaH4YMBBIM, NEPCIIEKTHBHBIM M HEM30EKHBIM YK€ Ha Te-
KYIIMH MOMEHT SIBJISIETCS OCBOGHHE pacIpeAeIeHHBIX MCTOYHUKOB (Cpenm)
SHEPTHM U TEXHUYECKHX CPEICTB TCHEpaLlH JJICKTPOIHEPTHH Ha 3TOH oc-
HoBe. be3ycioBHO, pacnipeneneHHast CeTh 3JIEKTPOreHepanuy Ipu 3ToM Oy-
JIET COCTOSITh HE M3 OTPOMHBIX €JMHUYHBIX, BEICOKOMOIIIHBIX 3JICKTPOCTaH-
LM, & MHOYKECTBA MAJIOMOIIHBIX, OJJHAKO cCyMMapHas 3 (eKTHBHOCTB, KO-
TOpasi MpH 3TOM OyHeT 3HAYUTEIHHO NMPEBOCXOAWTH YCTAHOBJICHHBIC BO3-
MOJKHOCTH LIEHTPAIN30BaHHOH 31eKkTposHeprun. K Tomy ke pacmpenencH-
HBIE ICTOYHUKH SHEPTHH 00NagaroT PSIoM OeCCHOPHBIX MPEUMYIIECTB: HE
TpeOyIOT 3HAUUTENBHBIX OTBOJOB 3€MEIBHOTO Pecypca; SBISIOTCS HKOJIO-
THYECKH COBMECTHMBIMH, YHCTBIMH, HE CO3JAIOT MOBBIIICHHYIO TEXHOTECH-
HYIO Harpy3Ky, HE CO3/Ial0T YI'PO3bl U 3aTPSA3HCHUS OKPY’KAIOIIEeH Cpebl, He
CO3JIAf0T YCIIOBHS TIOBBIIICHHOM OMTaCHOCTH U JI.

Co3ane MHAYCTPHUN PAaCHpEAEICHHON YHEPIeTUKH — 3TO MPEeUMYyIIec-
TBEHHO WHHOBALMOHHBIH IyTh CTPATErHYECKOr0 Pa3BHUTHS, €IE U IIOTOMY,
YTO TO/APa3yMeBaeTCsl MCIOJIb30BaHUE allbTEPHATHBHBIX, BOCCTAHABINBAC-
MBIX, HEHCCSIKAEMBIX MCTOYHUKOB 3HEPIWH, NPHUPOIHBIX PECYpCoB, HE Ha-
HOCSIIIIUX BpeJl OKpYKaroIei cpee.

VHHOBAITMOHHBIN MYyTh — 3TO CKA4YKOOOPAa3HBIH PBIBOK, MPBIKOK B Ha-
MIPaBJICHUN TIPOTpecca, CTPEMUTEIbHOE MPOABIKEHHE B 00JIAacTh (Cpemy,
chepy), HOBEHUIINX, paHee HEM3BECTHBIX PEHICHUH, N300pETEHUI U OTKPHI-
THHA, OCHOBAaHHBIX Ha HOBBIX NMPHUHIIMITAX BBICOKOA((HEKTHBHOTO (YHKITHO-
HUpoBaHUA (paboThl). NHHOBAIIMM MOXKHO XapaKTepH30BaTh Kak “HOBOE B
HOBOM” HJIM KaK “HOBee HOBOTO”, KaK pe3yJbTaT TBOPYECKOTO, MHTEIIEK-
TyaJbHO HACBHIIIEHHOTO IIpoliecca, KOTOPBIH MOXKHO MNPEICTaBUTh B BHIE
CJIeAYIONEro 0000IIEHHOTO aIrOPUTMA.
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Puc. 3. OGo01eHHas MO/IeNb aNropuTMa TBOPYECKOTO MPoIlecca B BHIE
CHCTEMHO-CTPYKTYPHOM 10CIJIeI0BATENbHOCTH (B IPUYMHHO-CIIEICTBEHHON JIOTHKE)

Kaxxmomy u3 mpuBeJeHHBIX MOAYIeH (cermeHToB 1-26, puc. 3) comyTc-
TBYET PsJi YTBEPKICHUMN, METOIOB U JOKA3aTENILCTB, U3 KOTOPBIX HEOOXO-
JIMMO BBIZICIUTH HECKOIBKO (DyHIaMEHTaIbHBIX:

e “TlomoOHOe mopoxnaeT momobHoe” (mpaBmwio momodwus). Co3gaHue
AKTHBHOW WHHOBAIHOHHOW Cpebl CTAHOBHUTCS CO3UIATEIBHBIM JKU3HEYT-
BEPXKIAIONIHM 0a3MCOM Pa3BUBAIONIMXCS HA 3TOH OCHOBE HOBEUIIINX HCCIIE-
JIOBaHUH, pa3pabOTOK U JOCTUKEHHUIA;
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® HCT TaKOH THIOTE3bl, YTOOBI OHAa HE ObLIa BOIUIOIICHA B JKU3HB,
MyCTh JIaXKe HA TICPBBINA B3I TTApaIOKCATFHON U abCcypaHoii. Bee 3aBucuT
OT YCIIOBHH ¥ CTEIICHU BOIUIOIICHHOCTH;

® CCMEHCTBO, CyMMa THUIOTE3 M TAapaJOKCOB, MakKe MPOTUBOPCUYUBBIX
UACH MOXKET OOPECTH U MPUBECTH K HEOXKUIAHHO HEMTPOTHBOPCUUBOMY, I10-
3UTUBHOMY PEIICHHIO (PE3YNIbTaTy) CHHEPTeTUIECKOM IPUPO/IBL.

[TpuBeneHHbIE YTBEPKICHUS OTKPHIBAIOT M aKTHBH3UPYIOT, OOHAICKH-
BAaIOT HOBYIO c(pepy M MepCHEeKTUBBI MHTEIUICKTYaIbHON ACATEIHHOCTH U e
MHTEHCU(PHUKAITIH.

Henb3st HEe OTMETHTh NPH 3TOM MPO30PIMBOCTH BEIUKOrO M0O3Ta
A.C. IlymkuHa, YAUBUTEIFHO TOYHO OTYEKAHUBILIETO (HOPMYIy TBOPUECT-
Ba.

“O CKOJBKO HaM OTKPBITUH UyTHBIX
I'oToBuT MpocBenIeHUs TyX

U OnbIT (CBIH) OIIMOOK TPYIHBIX

U T'enwmii (mapagokcos) npyr”

“N Cnyuyaii, 6or nuzodbperarens”
Jlep3HOBEHHBIX YasHUU U JyM
CynuT HaM TPyJ BCEMY CTapaTelb
W ocTpslif, AeSATEABHBIN YM. ..

BosBpamasice k rugpocpene odpatumcs, HaIpuMmep, K THAPOCTATHYEC-
KOMY Mapajziokcy, ooHapyxxeHHoMmy b. Ilackanem B 1654 rony, B koTOpoM
JIaBJICHNE OJMHAKOBOTO 00beMa JKUIKOCTH Ha JTHO COCYAa M3MEHSETCS OT
KoH(purypamuu GopMbI COCya.

Ecnu napanokc — He0oXHIaHHOE, CTPaHHOE, HEMIPUBBIYHOE PACXOXKIICHHE
C TpaaMIuel YTBEPXKICHHS WM BBIBOJA; B JIOTUKE — IPOTHBOPEYHE, ITOITY-
JaeMoe B Pe3yJbTaTe BHEIIHE JIOTHIECKU IPABUIBHOIO PACCyXKICHUS, IPH-
BOJIAIIEE K B3aUMHO IIPOTHBOPEUYMBHIM 3aKIIOYCHUSIM, HEOOXOIUMO ITOM-
HUTb, IAPaJOKC 03HAYAET HECOCTOSATEIBHOCTh KAKOH-TN00 U3 MOCHIIOK (aK-
CHOM — HE TPeOYIOINX JOKAa3aTeNbCTB) C OJHON CTOPOHBI, HCIIOIb3YEMbIX B
HEKOTOPOM DPACCY)KICHHH WIU TEOPUHU B IIEJIOM, XOTS 3Ty HECOCTOSTEIb-
HOCTP 3a4acTylO CJI0XHO OOHApyKHUTh, OOBSCHUTH M TeM OoJiee YCTPaHUTb.
Ho Tpamuumu ¢hopMupyIOT, CO3AaI0T U UM CIEAYIOT noTpebutenu. Bee xe
MIOJIBEPTalOT COMHEHHIO, TBOPUECKH IIEPEOCMBICIIMBAIOT M BHOBb CO3/AIOT
TBOPIIBI HOBOTO, HHHOBAIMOHHOTO. /17151 TIO/UTMHHBIX TBOPLIOB, CO3HUAATENCH
HE CYIIECTBYET KaKuX-10o “1ady”.

B cBsi3u ¢ 3THM oOpamatoT Ha ceds BHUMaHHE HE3aaHTaKMPOBAHHEIE,
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HE3aBUCHIMBIC HCCIIECOBAHUS M Pa3pabOTKH IOKTOpa MEAWIMHCKUX HAyK,
aBTOpa MHOTHX M300peTeHnid u oTkphiTui Cibiabko I1.I1. BriepBeie mpen-
JIO’)KUBINIETO HOBBIM JIOMTACTHOW BBICOKO3((EKTUBHBIN BUHT IUIsI pabOTHl B
ruapocpene, ¢ pacdetubiM KIT/I, nocturaromum 0,912, koTophrit ObLT 3ama-
TEHTOBAaH B KadeCTBE THIAPOABIIKETEISI B HECKONBKMX CTpaHaX. 3aTeM
MIPUHITUI IPe0Opa30BaHMs, BPAIIATEIHHOTO IBMKEHHUS B MOCTYMATENFHOE B
MOCTICICTBUH OH MHBEPTHPOBAT B OOPATHBIN MPOIIECC MPEBPAICHHUS MTOCTY-
MATEeIFHOTO JAaBIICHUS MTOTOKA JKUIKOCTH Ha JIOTIACTH BHHTA BO BpallaTeib-
HOE JIBI)KEHUE HOBOT'O YyBCTBHUTEIILHOTO BHHTA, 3 dekTuBHO padoTaromie-
ro B cIa0bIX MOTOKAaX XUAKOCTH (BOJBI). TakoW BUHT MOJOXCH B OCHOBY
YYBCTBUTEIHHOTO K CJIA0BIM BOJHBIM ITIOTOKaM THAPOJBIKUTEIS HOBOTO
MTOKOJICHUS W CO3JJaHWs Ha 3TOW OCHOBE OCCILUIOTHHHBIX, IMOTPYKCHHBIX U
MOJTYTIOTPY’KEHHBIX THAPOTEHEPAaTOPOB HOBOTO THIIA, YTO OBUIO MOATBEPIK-
JIEHO B YCJIOBHUSX JJAOOPATOPHOTO MOJICITUPOBAHUS U HUCITBITAHHS.

Oco6oe MecTo B HHHOBAIMOHHBIX MOAX0aX K TOMCKY HOBBIX HCTOYHH-
KOB U YCTPOHCTB JEKTPOTUAPOIHEPTETUKN 3aHUMAIOT MCCIEIOBAHUS U pa-
3paboTKM KaHAWZATAa MEAWIWHCKUX HAyK C WH)KEHEPHO-TEXHHYECKUM MH-
POBO33pEHHEM, XHPypra BBICIICH KaTeropWH, aBTOpa YHUKAJbHBIX YCT-
pOWiCTB M o0opymoBaHus B chepe XHPYpPTrHUecKoil opromenun Bekinua
B.B., xoTopoMy mpuHaANICKAT pa3paboTaHHBIC HUM:

1) MHHOBALIMOHHBIC POTOPHO-KOBIIOBBIC (KOJECCHBIC) THIPOIABIKCTCIH
C THIPOJAWHAMHYCCKUM,  aJalTHBHBIM  PACKPHIBOM  BpAIaTEIIbHO-
JIBUTATEIILHOTO OpraHa (JIOIATOK HOBOTO THIIA), OCHOBAHHBIM Ha HCIOJIB30-
BaHUM PAa3HOCTH JNABJICHUH, 00ECIIEYMBAIONINX CHUJIBI BHITAIKUBAHUS JETKO-
TO IpeaAMeTa U3 THIPOCPEIb;

2) WHHOBALMOHHBIC JBIKUTEIH, OCHOBAaHHBIC HA IPUHIUIIC PAa3HOCTH
CHJI BBITQJIKMBAHMS JIETKUX TeNl M3 THUAPOCPENBl B yCTPOHCTBAaX 0COOOM
KOHCTPYKIIMH U 00ECTICUNBAOIINE BpAIIATETbHBIN 3P PEKT.

O06e mpuBEICHHBIE MATCHTOIEPCIIEKTUBHBIE MOJIEIN MPOXOIAT HATYp-
HBIC UCIIBITAHUS B JTAOOPaTOPHBIX ycioBusaX. [IpemiaraeMbie MHHOBAIIMOH-
HbIE W300pETEHUs Ha CTHIKE THAPOCTATHKH M THIPOJAWHAMUKH OTKPBIBAIOT
HOBBIC HAINPABJICHUS THAPOMEXaHUKH B CO3JJAHUU THAPOIBIKUTEICH HOBO-
T'0 HalpaBIICHUS.

K pa3psay mapagokcoB, Ha NEpBbIA B3I, MOXKHO OTHECTH “TUAPOIU-
HAMHIYECKUI MOPIICHD, AEWCTBUE KOTOPOTO OCHOBAHO HA MPHHITUIIC BHITA-
JIKUBAHUS JIETKOTO TeNa B IMIIHHIAPE (M3 HET0), 3aI0THEHHOTO KUAKOCTBIO.
Opranuzanust Ha 3TOW OCHOBE OJIOKa MIJIWHAPOB OapabaHHBIX POTOPHO-
IUKITHYECKIX KacCeT MOXET CTaTh Mpoo0pa3oM MHHOBAIIMOHHBIX THIPOA-
BHKUTEIICH.

[Ipu 3apoxaeHUHN UIeH, TUIOTE3Bl HE CIEAYeT CMYIIATHCS, AaXe €CIH
OHa M3HAYaNBFHO abCypaHa M TPOTHBOPEUUT OIPENEICHHO YCTOSBIIUMCS
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3aKOHAM M MOCTyJaTaM MaTepUAIMCTHYCCKOro Mupa. BcectopoHHuil aHa-
T3, POMAHTHKA TIOMCKA, CPABHUTEIBHEBIC OIICHKH, MIPOOBI U OIIMOKH, CTpa-
CTHOE ONTHMHUCTHYCCKOE CTPEMIICHHE TIO3HATh M JOCTHYH (00peCcTH) MO3H-
TUBHYIO ¥ KOHCTPYKTUBHYIO TPHUBIICKATEIHHOCTh B COBOKYITHOCTH SIBIISTFOT-
¢ OOBCKTHBHBIMH TIPEANIOCHUIKAMH WHHOBATHKH, CHHTC3UPYIONICH He-
YCTaHHBIN TIOUCK Ha MYyTH Pa3BUTHsI IPOTrpecca.

Ecnu neBuzom ONUMITHIICKOTO CHOPTHBHOTO ABMKEHUS B JOCTH)KECHHU
(u3HUecKoTO COBEpIIeHCTBA sBIsETCS — “BbIcTpee, Bbllle, CHJIbHee”
(Citius, altius, fortius), To 1eBH30M HHHOBAIMOHHOTO JBIKCHUS OJIKHO
crath: “IPpdexTHUBHEN, TEXHOTOTHUHET, Oe30MacHeil, coBeplIeHHeH”.
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