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O NNEPCHHEKTUBHbBIX HAIIPABJIEHUAX MOAI'OTOBKHU CIIEHUAJMCTOB B OBJIACTH
SHEPIOPECYPCOCBEPETAIOIINX TEXHOJOI'MI

Kmouesvie cnosa: 3Hepeocb'epeeaiomue mexHnoJocuu, pecypcoc6epe2aiou4ue mexnoJocuu, n0020MmosKa cneyuaiucmoe.

TIposeden 0630p UHHOBAYUOHHBIX HANPABIEHUT NOOLOMOBKU CREYUATUCIIO8 8 0ONACIU IHEP2OPeCYPCochepeaouux
mexuonoauti. Ilpusedenvl Oannvle 0 NPOBOOUMBIX UCCIEOOBAHUAX 6 OAHHOU 00IACMU 6 NepedoBblX YHUBEPCUMEMAax
mupa. Obuapyssceno, umo npu OOILUOM PaA3HOOOPA3UU ACNEKMOE pewleHus OanHOU 3adauyu, Habnodaemcs 6ce
6o3pacmarowuill unmepec k oannou meme. Qb630p noxkasan, ymo GOILUWUHCMEO HANPAGLEHUL UCCIe008aHUll 8 OAHHOU
061acmU ABIAIOMCA MEHCOUCYUNTUHAPHBIMU U 3AMPASUBAION MAKUE HAYKU KaK XUMUA, PU3UKa, OUON02UsA, IKOHOMUKA,

COYUONCUXOIO2UAL.
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A detailed survey of promising areas of specialist training in the field of energy- and resource-saving technologies has
been carried out. Data on conducted research in the field in the leading universities of the world was examined and
interpreted. It was found out that energy- and resource-saving technologies attract international attention, research in
the field is usually interdisciplinary and includes such sciences as chemistry, physics, biology, economics,

sociopsychology, etc.

YpoBeHb 3¢ EeKTUBHOCTH HCTIOJIH30BAHUS
TOIUIMBHO-3HEPr € THYECKUX pecypcoB JUIst
YIOBIIETBOPEHUS SJHEPTETHUECKHUX MOTPEOHOCTEH SBIISIETCSI
WHIIUKATOPOM HAy4YHO-TEXHHYECKOTO M 3KOHOMHYECKOTO
noTeHnuana oo crpanbl. ConocTaBieHUe MOKa3aTenen
OHECProcMKOCTH Poccun u Pa3BUTBLIX 3allaJJHBIX CTpaH
MOKa3bIBaET, 4YTO YJAEIbHAas OSHEPrOeMKOCTh BaJIOBOTO
BHYTPEHHEr'0 IIPOIYKTa B HAllled CTpaHe B HECKOJBKO pa3
BBILIIE, YEM B CTpaHaX, UIUTEIBHOE BPEMS HPOBOJSIINX
MIOCJIEI0BATENILHYIO DHEProcOeperalomyo MojJuTUKY IpU

3aKOHOJATEIbHOM  PEryJIMpPOBaHMM W  (HMHAHCOBBIX
npedepeHIIsIX O CTOPOHBI TOCYIapCTBaA.
OTcyTrcTBHE Ha TNPOTSDKEHWH  JICCATHIICTHH

KOHLIEMIMK 3HeprocOepeskeHnss B Poccum mpuseno
HECOBEPILICHCTBY  HOPM, IPOEKTOB,  APXUTEKTYPHO-
CTPOUTEBHBIX KOHCTPYKUMH WM WHXEHEPHBIX CHCTEM H
KOMMYHHUKAIIMH, YTO CJENalo CYIIECTBYIOUIHE OOBEKTHI
IMPOMBINUICHHOCTH n )KI/IJ'IHHJ,H])Iﬁ (l)OHZ[ CaMbIM
SHEProeMKHM B MHUpE.

MupoBoii  (QUHAHCOBBI KpPH3HC, HCTOLICHHUE
NPUPOJHBIX 3aIlacoB M IJI00aJbHOE IOTEIUIEHHE BHOCST
CBOM KOPPEKTHUBBl B PEAIMM COBPEMEHHOW >XM3HU. s
rocyJapcTBa B LEJIOM, M AT OTAENBHBIX KOMITAHMH B
YacTHOCTH, Bce Oosee aKTyalbHBIMH CTAHOBATCA 3aJadyd
3¢ ekTHBHOTO  DHEProcOEpeKeHUsT ©  MPUMEHEHHUS
sHeprocOeperarmux TeXHOIOTi [1].

Jnst  pemieHust 3TOH TIOOANBHOM 3amadu  He
o0oiTHCh 0€3 MOArOTOBKH BBICOKOKBAIN(HIUPOBAHHBIX
KaJpoB, HE TOJNbKO oOnajgaroumx Oorartod 0azoi
HH)KeHepHOﬁ MBICJIIM U TCXHHUYCCKOI'O MBIIIJICHWA, HO H
3HAIOIMX INIyOMHHBIE TpoOsmembl Poccum B nmaHHOU
OoTpaciy, a TakXKe IIepPCIeKTHBHbIC HalpaBieHus, MO
KOTOpBIM ceifyac Benercsi paboTa B IEpPEeJOBBIX HAyYHBIX
LEHTPaxX MHpa.

Heo6xoauMo OTMETHTB, 4YTO 3TH BOIIPOCHI
AaKTHBHO pEIIAlOTCS B HACTOAIIEE BpPeMs BO MHOTHX
MepebIX POCCUHCKUX By3ax. B dactHOCTH, B Kazanckom
HAllMOHAJIBHOM  HCCJIEIOBATEIBCKOM  TEXHOJIOTMYECKOM
YHHUBEPCUTETE BEAyTCci pa3pabOTKH II0 IOBBIIICHHIO
SHEpPreTU4ecKOoi 3¢ PEeKTUBHOCTH XUMHUYECKUX
TEXHOJOTUH  [2], TOBBIIIEHHIO  OSKCILTyaTallMOHHBIX
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XapaKTEepUCTHK KOMIO3HIMOHHBIX MaTrepuanoB [3] u
MHOTH€E JIpyTHE.

NMeHHO mo3TOMYy HaM  IIPEACTaBISIETCS
1esecoodpasHbIM MPOaHATN3UPOBAThH pabory,
MNpoBOAMMYIO B HOaHHOM HalpaBJICHUU TICPEIOBLIMU
By3aMHM — KakK 3alaJHbIMH, TaK U OTCUCCTBCHHLIMU. J4!
MEPBLIM CpE€AM HUX, Ha Hal B3IMJIAA, 3aCIYXUBACT
BHUMaHUS Crandoprackuii YHHUBEPCHUTET,
pacrionoxkeHHblii B KpemHueBoil  jmonmue  (wuTar
Kamngopuns, CIHA). IlpuMeuaTenbHO, 4YTO — €ro
BBITYCKHUKM  BIIOCIEJICTBUM  OCHOBAJIM  TaKHe
komnanuu, kak Hewlett-Packard, Electronic Arts, Sun
Microsystems, Nvidia, Yahoo!, Cisco Systems, Silicon
Graphics, u Google. B 2011 roamy Craundopackuii
YHUBEPCHUTET 3aHsUI BTOPYIO TIO3HIUIO B
AxazieMHueCKOM PEHTHHTE YHUBEPCUTETOB MUPA, MISITOE
MecTo B pedTuHre syumux By3oB CIIIA mo Bepcuu
Forbes, ueTBEpTOEe MECTO B HAIIMOHAILHOM PEHTHHIE OT
usfganus Washington Monthly u mnsTtoe Mecto B
peiituare U.S. News & World Report. OH Bkitouaer B
ce0s  HAy4YHO-POMBINUICHHBIH  TEpPUTOPUAIIBHBIH
KOMIUTeKC (Tak Ha3eiBaeMbld CTIH(OpPICKUI HaydHO-
HCCIIEIOBATENIECKUI Tapk), Ha 6aze xoroporo B 2006

rony u Obur  ocHOBaH LeHTp »ddexTHBHOTO
HCIIONIb30BaHus dHepruu [IpukopTta [4].
Lenb Ilentpa - pa3BUBaTh

sHeprocOeperaronue TeXHOJIOTUH U CUCTEMbI, OTUPAsCh
HA YKOHOMHYECKH BBITOJTHOE IIMPOKOE HCIIOJIB30BAHHE
TakuX pa3paboToK. 37ech paboTarOT CTYIACHTHI U
ACIMHPAHThl YHUBEPCUTETA B TECHOM COTPYIAHHUYECTBE C
MPEnoJaBaTesIMA W BBIIYCKHUKAMH, HMEIOLIIMMHU
CTEIIEHb TOKTOPA HAYK.

HenTtp 3¢ pekTuBHOTO UCTIONBE30BaHUS SHEPTHU

IIpukopra  pabGoTaer B  YETBIpEX  OCHOBHBIX
HaIlpaBICHUSX:
. CTpouTensCTBO: TPOEKTHPOBAHHE U

BO3BEACHHE J>KWIBIX W aJMUHHUCTPATHBHBIX 3IaHHH C
Y4ETOM SHEpropecypcocOepexeHus;

o Tpancnopr: pa3paboTka u
peryJiupoBaHue TOPOJCKOTr0 aBTOTPAHCIOPTA:
JIETKOBBIX aBTOMOOWIEH W (YproHOB JUIsi Pa3BO3KH



TOBAapOB; aHaIU3 TPaHCHOPTHOH CHCTEMBI;
3MEKTpUHKALNSA TPAHCIIOPTHBIX CPEICTB;

. Cucrembl: aHaJIM3 CUCTEM BBIPAOOTKH U
pacmpefeleHus  JJIEKTPOSHEPruy; B3aUMO/ICHCTBHUE
COOPY’KEHUH U TPAHCIOPTA;

o [ToBeneHue: wuccnenoBaHUS W aHAIM3
NOBEACHUs M  TPHUHATHA  pemieHnid B oOmactu

HEPTropecypcocOePeIKEHIS.

Bxparme KocHeMcs HECKONIBKHX —IOMYJISIPHBIX
HalpaBJICHUH  NOArOTOBKM  crnenuanuctoB  LleHTpa,
MpeAcTaBlIeHHBIX ~ Ha  ODHepretndeckom  Cammure,
npoxoausieM B KpemuneBoi nonune B utone 2012 ropa.

1. Hosvle mamepuanvt Ona UCNONIb306AHUSA
omx00saWe20 menia 6 30AHUAX U  MPAHCHOPMHBIX
cucmemax.

[IpeoOpa3zoBaHre TEPMOAIIEKTPHUECKOH SHEPTUU
U3 OTXOAALIEr0 Telula SBJSIETCS MHOTOOOCIAIOIINM
HAMpaBIEHUEM JUIsI MHOTUX TpPAaHCIOPTHBIX CHCTEM H
mocTpoeK. XOTs KOIMYECTBO MPOBOJUMEIX B 3TOH 00IaCTH
WCCIIENOBAaHUN 3HAYUTENBHO YBEIMUYMIIOCH 3a IOCIEIHHE

15 mer, wuX TpaKTUYECKOe NPHUMEHEHHE KpaiiHe
OTpaHUYCHO 110 MIPUYHHE KOMMepYeCKon
HepeHTabenpHOCTH.  CTYAEHTHI TOJ  PYKOBOACTBOM
mpodeccopa I'yocona MIpeANPUHSITN TIOTIBITKY
pa3paboraTh TEPMOIJICKTPUICCKHIE MaTepHUAJIbI,
coxpaHa}oume OIITUMAJIBHBIC TepMO-, 3J'I€KTpO- nu
MEXaHUYECKHE CBOWCTBA IIPH BBICOKHX TEMIIEpaTypax
TOPCHUSL. Beur  pa3paboTaH = TEPMOAIEKTPHUYCCKUIMA

TeHepaTop, KOTOPBIH HCIHOJIB3YEeT OTXOAALIEE TEIUIO IPH
nporecce TOPEHUS ¥ TeHEPHPYET U3 HEro JIeKTPHYCCKHI
TOK U DJIEKTPOIHEPTHUIO, TAKIM 00pa30oM, MOBBICHB OOIIYIO
NPOU3BOAUTENBFHOCTh CHCTeMBI. IIpoBomsTcs pabGoThl 1O
YCOBEPLICHCTBOBAHUIO TEPMODJIEKTPHUECKUX MaTEpHAIIOB,
UCIIONB3YsS HAHOCTPYKTYPHPOBAHUE, T.€. HAHOCTONOUKH U
HaHOC(epbl, B YACTHOCTH ONTHUMHU3ALMUSA CBOMCTB NaHHBIX

MaTepHaoB. CucremMaTn4ecku OpraHU3yITCS
9KCIIEPUMEHTHI, JIEMOHCTPHUPYIOLINE MOBBILIICHUE
s dexkTuBHOCTH. B HccnenoBaHUAX TEPMOIIEKTPUIECKUX
CBOICTB HCIIOJIB3YETCS HaHOCEKYHTHBIH

MIPOCTPAHCTBEHHO-BPEMEHHON KOI(PHUIMEHT OTpPaKEeHHs
TEIUIOBOTO M3JIy4EHHs, NMUKOCEKYH/IHast (OTOTepMaibHas
OTpaXkaTesbHasi CHOCOOHOCTh M OXBAaTHIBAIOILIEE pPAa3HBIC
ciou TeroBHAeHHe. B mabopatopums mo mpobiemam
nepeadu TEIIoBoi sHepruu npogeccopa ['ymcona takxke
pa3pabatbiBaeTcsi MeX(ha3HBIA MaTepHall U3 YIIEPOIHBIX
HAHOTPYOOK, KOTOPBIM MAODKEH YIydlIMTh BHEIPEHHE
TEPMOAIIEKTPUUECKHX reHepaTopoB. Jlaboparopus
AKTHUBHO COTpyaAHHUYACT C peaACTaBUTCIIAMU
MPOMBINUICHHOCTH W AKaAEMHWYCCKUMU KpyramMu Ha
MHTEPJUCIUILTMHAPHOM YPOBHE.

2. Dnepeocbepezarowue paznazaemvie
MUKPOOP2AHUSMAMY NEHOMAMEPUATLL OISI CIMPOUMETbHBIX
MEeNn10U30IAYUOHHBIX NaHeell.

WaTepec k pmaHHOH TeMme OOYCIOBICH TeM
(hakTOM, UTO KUIMIIHBIE U aAMHUHUCTPATUBHBIE CTPOCHHMS
notpebisiror okono 40% Bceit sHeprun B CIIA. 3a 2005
ToJ 3TH 374aHus ToTpaTwin 36% mpeaocTaBiasieMol UM
SHEPruM Ha O0OrPeB M OXJIAXKICHUE IOMelleHnd. B
OoubIIel CTENEHU 3TO OOBICHSAETCS XapaKTePUCTUKAMU
Hapy>KHOW  OOIIMBKM  3JaHWM, HE  CHOCOOHOMU
TIOJI/IePKHUBATh KoMpopTHYIO TEeMIIepaTypy B
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MMOMEUICHUAX. 3HAYUTENBHBIX YIYYIICHHH yAaI0Ch
JIOCTUYb, HCIOJIB3YS CTPOUTEIILHBIE
TEIJIOU30JSIIMOHHbBIE TIAHENINW M3 JHEepProcOeperaronmx
pasjiaraéMblX MHUKpPOOPIaHU3MaMM II€EHOMAaTepHUaJIOB.
JanpHeiimue paboOThl MO HMX YCOBEPIICHCTBOBAHHUIO
MIPOBOAATCS TIOJ PyKOBOACTBOM mpodeccopa Képruca
®paHka.

K npyrum cdepam wucciemoBanuit LleHTpa
OTHOCATCS: TEXHOJIOTHH OECIpPOBOTHBIX CEHCOPHBIX
ceTell ans  «pa3syMHBIX 3JaHUi», HCCIEAOBaHUE
TOBEJICHHSI TPKJIAH OTHOCHTEILHO dHEProcOepekeHUs
M U3MEHEHUH KIMMaTa, aHajau3 W  ONTHMHU3ALMS
IIOCTAaBOK 3Hepr1/m B0306HOBHHGMLIX NCTOYHHUKOB H
MHOTHE JApYyTHUe.

Amnanus MEePEeYHCICHHBIX HaIpaBJIeHUI
MoAroToBku cneunmanucroB Llentpa sddekruBHOTO
HCHOIb30BAHUS SHEpPruu ITpuxopra npu

CteH(OPICKOM YHUBEPCHUTETE IIO3BOJIICT CHCTATh
BEIBOJI,

Jpyrum 3aCITy>KHUBAOIAM BHUMaHHS
MIPUMEPOM  PA3BUTHSA TEPCHEKTUBHBIX HAlPaBICHUH
MOJTOTOBKH CHELHAIICTOB B obmactu

SHEPropecypcocOeperaommux TEXHOIOTUH  SBIAETCS
[IBeiiapckas benepanbHast Hay4HO-
uccienoBaTenbckas opranusanus EMPA, Birouaromas
27 nabopaTopuii MaTepHajJOBCACHUS M TEXHOJOIHH,
Koropass coBMecTHO co IlIBelinapckodl  BbICLIEH
texHuueckor wmkonoi Ilopuxa [5] u denepanbHoit
monuTexHmdeckod mmkonaon Jlosanuer (@panmus) [6]
O3BOJISICT OaKaaBpaM, MarucTpaHTaM U JOKTOPAHTaM
MIPOBOJIUTH CBOH HCCIICTOBAHUS Ha cBoei
BBICOKOTEXHOJIOTHYECKOH ©0aze TMoJI pPYKOBOICTBOM
mpocgeccopoB BBIIIICYKAa3aHHBIX YHHBEPCHUTETOB.
Jannbie HCCIICIOBAHUS OpPUEHTHPOBAHBI Ha
YIOBIETBOPEHHE TpeOOBaHWN TNPOMBIIUIEHHOCTH U
Hy)XJ  oOmecrtBa M  CBS3BIBAIOT  MPOOJIEMHO-
OPUEHTUPOBAHHBIE HCCIENOBAaHUS W MPAKTHYECKOE
BHEJIPEHNE HOBBIX UEH, OCYIIECTBISIOT CBSI3b HAYKH U
MIPOMBIIIICHHOCTH, a TAKXKe HAYKH U o0mecTsa [7].
OnHUM W3 HanpaBieHUN HUCCIeN0BaTEeNbCKON
JIeATEIIbHOCTH EMPA SBISICTCS  paszpabomka
NOAUMEPHBIX domosnemenmos. OOb14HBIC
(hoTO2IIEMEHTHI OCHOBAaHBI HA KPEMHHUEBOI TEXHOJIOTHH.
W3-3a BBICOKOH MPOW3BOACTBEHHON ce0ECTOMMOCTH
Takue (POTORNIEMEHTHI HE MOTYT KOHKYpHUPOBAaTh C
BBIPA0OTKOM 3IEKTPOIHEPTUN U3 HCKOMAEMOT0 TOIUTHBA
(cxuranmeM yriasli W HATYpajdbHOTO Traza) M JaXe C
JPYTHMHU HCTOYHHMKAMH BO30OHOBISIEMON SHEPIHUH,
TAKUMU KaK BETPOBas M TUAPOIHEprus. B cBs3u ¢ 3TuM
BeZIeTCs pa3paboTka 0oJiee IKOHOMUYHBIX aJbTCPHATHUR.
[TomynpoBOAHUKOBBIE CTPYKTYPHl Ha MOJMMEPHOM
OCHOBE MOXXHO CO3/1aBaTh H 0OpabaThiBaTh OoJee
MPOCTHIMH ~ METOJaMH, WCIIONB3ys HHU3KO3aTpaTHBIE
MIPOIECCHl TIeYaTH M HaHEeCEHHsI MOKPBITHI. DTO cTalo
BO3MOXXHBIM  Onarojapss ~ HaHOCTPYKTYPHPOBAHHIO.
Opranundeckuit [10JIyIIPOBOAHUKOBBIN Marepuain
JOJDKEH Pa3leNnTh BO30YKICHHOE COCTOSTHHE MOJIEKY,
BBI3BaHHOE TIOTJIONICHHBIM CBETOM, Ha HOCHTENeH
MOJIOKUTENBHOTO U OTPULIATENBLHOTO 3apsia. B atom
CMBICIIE ONTUMAJbHO HCIIOJIb30BaTh HAHOCTPYKTYPHBIE
nByxGasHble MaTepHalibl, COCTOSAIIME W3 JOHOpa U
akuenropa 31ekTpoHoB. B uccnenoBanusax EMPA st



HAaHOCTPYKTYPBl ~ HOJYYalOT IyTeM  MOJIEKYJISIPHOI
camooprannzanud. OJWH YPe3BBIYAMHO TMEPCHIEKTUBHBIN
METOJI 3aKJII0YaeTCsl B HAHECEHUH Ha OCHOBY TOHKOT'O CJIOS
JIOHOpa JJIEKTPOHOB C TIOCJIEAYIOIIMM  HaIbUICHUEM
aKIEenTopa 3JeKTPOHOB. YTOOBI CTPYKTYPHUPOBATH MEPBbIN
CJIOH, MCHOJB3YeTCsl IOJMMEpHAasi CMech, COJepXKarias
JIOTIOJHUTEbHBIA  ToMuMep B 100aBOK K  JIOHOPY
3JIEKTPOHOB. DTOT 100aBOYHBII MOJIMMED 3aTEM YIAJSIeTCs
HaHECEHHWEM H30MpPaTENIbHOTO  PACTBOPUTENS, TaKHM
obOpa3oM co3maBasi TpeOyemble HaHOCTPYKTYPHI IOHOPA
AIIEKTPOHOB.

Kpucmannuyecxue Gomosnemenmul,
W3TOTOBIICHHBIE W3 KPEMHHA, SBIAIOTCA  Hambojee
pacnpocTpaHeHHBIMM ~ Ha  pbIHKE  ()OTODJIEMEHTOB,
oxBathiBass okono 90% peika. OHM  oOnajgaroT
CPaBHHTENILHO BBICOKMM KOA((GHUIMEHTOM NpeBpalleHHs
9HEPTuu, KOTophlid coctaBisier 12-16%. OnHako BbICOKast
ce0ecToMMOCTh TPOW3BOJICTBA CAEP)KUBAET JAajbHeiiee
pacmpocTpaHeHHe TelHoTeXHojornu. B maboparopusix
EMPA Bemyrcs  pa3palOTKH  yCOBEPIICHCTBOBAHHS
MaTepualioB W  CaMoro  Ipolecca  MPOH3BOICTBA
KPUCTAUTHIECKUX (OTOIIEMEHTOB C LENbI0 CHHU3UTH
cebecTonMOoCTh TTPOU3BOACTBA. DOTORIEMEHTHI COCTOST W3
TOHKOM  KPEeMHHEBOW  MOMJIOKKH, COEAMHEHHON C
ANEKTPUUYECKUMH KOHTakTamMu. OJHAKO, H3TOTOBIICHHUE
TaKUX KpPEMHHEBBIX IUTacTHH TojmuHOW 0,3 MM Ha
JAHHBII ~MOMEHT JOporocrosimas 3ajada: IOTepH
Marepualia npu pa3pe3aHud KPEMHHEBBIX OJIOKOB BMECTE
CO  CTOMMOCTBIO ~ €CaMOr0  HCXOJHOTO  MaTepHaia
COCTaBJSIIOT TpPeTh OOIIEH CyMMBI IPOM3BOJICTBEHHBIX
pacxonoB. Ecii O ynanoch mpou3BoanTh Oojiee TOHKHUE
TUTACTHHBI, WCIIONB3YSl  ONTUMH3HPOBAHHBIA  TIPOIECC
pe3kd, (OTO3TEMEHTHl JAaHHOTO THIIA MOXHO OBUIO OBI
MPOU3BOAUTH CO 3HAYMTENBPHO MEHBIIMMHU 3aTpaTaMu.
JlanHb1e pa3paboTku BEIyTCS COBMECTHO c
VYuusepcuterom Hesmarens (IlBeituapus, ¢paHiy3ckas
gacTe). VX menp — yIydlIMTh TPOLECC PEe3KH IyTeM
TEXHOJIOTHYECKOTO MOJICTTUPOBAHUS.

Kaponpounvie mamepuanet — eme  OAHO
HNEepCHEeKTUBHOE HampaBieHue ucciaeposanuii EMPA.
HoBbele »sHeprocucTteMbl HyXAAIOTCI B MaTepHanax,
CIIOCOOHBIX BBIIEPXKHMBATh KpailHHE BHEIIHHE YCIOBHA,
Takhe KaK TeMIepaTypa, paaualroOHHOE BO3JEHCTBUE,
KOPpPO3HOHHAS Cpella W MeXaHW4YecKas Harpyska. UToOsr
pa3paboTaTh Takhe MaTepHaibl HEOOXOTUMO MOHSTH Kak
MPOUCXOMUT  TOBPEXKICHWE  Marepuajsa Ha  €ro
MMOBEPXHOCTH M KaK OHO MPOHHUKAeT BrIyOr MaTepuana. B
nabopatopusix ~EMPA  mpoBoauTcs  McclenoBaHUE
MOBPEXKJICHUNA MaTepuasia MOJ BO3AECHCTBHEM IPEJEIBHO
TSKENBIX — YCIIOBUM  OKCIUIyaTallud, HaopuMep IIpU
BO3/CICTBUM paJuallii Ha MaTepualibl, 3a1€HCTBOBAHHbBIC
B SIIEPHOI SHEPTETHKE IPU TemIepaType pabodero
mpouecca 1000 rpamycoB Lenbcus. WccnenoBanue B
OCHOBHOM  HANpaBIEHO HAa  TPOIECCH,  KOTOpEIC
OTPHUIIATEIFHO BIHUAIOT HAa MEXaHHMYECKHE CBOHCTBA
MTOBEPXHOCTH U KJIFOUEBBIE MEXaHU3MBI, IPHUBOJISAIINE K €€
noBpexaeHusM. Takum 00pa3oM, MHUKPOCKOIHYECKU
MaJeHbKHE O0paslbl BBIPE3AIOTCS W3 IOBEPXHOCTH
Mmarepuasa (HOKyCHUpPOBaHHBIM HOHHBIM myukoM (DUII) u
MOJIBEPratoTcad Harpy3ke IOJl JaBJIEHHEM IOCPEACTBOM
MHUHHUATIOPU30BAHHOM  MEXAaHUYECKOM CHCTEMBI  IOJ
AIIEKTPOHHBIM MHKPOCKOIIOM. 310 MO3BOJISIET
UCCIIEOBATEIsIM OINPEACINTh, MEXaHWYECKHe CBOWCTBA
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MaTepuasia (TBepAOCTh, 3JIACTUIHOCTD M YIPYTOCTh), a
Takke Xapakrep nehopmanun odpasia.

Heobxoaumo oTmeTuTh, 4TO pa3paboTKu B
00J1aCTH PHEPropecypcocOCPEeKCHUsT aKTUBHO BEAYTCS
u Ha teppuropun CHI'. EnBa nu MOXHO HalTh
YHHUBEPCUTET €CTECTBEHHO-HAyYHOTO MPOQHIsL, He
MPOBOAALIMK  MCCIICOBaHMsT B JaHHOM oOusacty.
IIpoBeneHHbII HaMu aHaJU3 HaIpaBICHUNA JaHHBIX
paboT TO3BOIAET BEBIICIHHTH NPOOAEMbl NOBbIULEHUS
9Hep2o3hhexmusHocmu Ha npednpusmuax Kak OgHO U3
HambOoylee  BOCTPEOOBAHHBIX  HANpaBICHUH. OTOH
npobemont 3aHUMAIOTCS B YaCTHOCTH B
JlanbHEeBOCTOYHOM TOCYIOApCTBEHHOM  YHHBEPCHUTETE
nyTeil coobuienusi, HuxeropoackoM rocyapCTBEHHOM

YHHUBEPCUTETE UM. H.I. Jlo6auesckoro,
JIHETPOI3eP)KUHCKOM TOCYIaPCTBEHHOM TEXHHYECKOM
YHUBEPCUTETE, Camapckom roCyIapCTBEHHOM
TEXHUYECKOM YHUBEPCUTETE, Bonoronckom
rOCYIapCTBEHHOM TEXHHYECKOM YHHUBEPCUTETE U psile
IPYTHX.

[Ipeanocenkoil  JaHHBIM  UCCIEIOBaHUIM
CIIy’)KUT TOT ()aKT, YTO CHIDKEHHE SHEPrONOTPeOIICHHS
MpenupuATHsIMA ~ TpeOyeT  BHEAPEHHS  CHCTEMBI
YIpPaBJICHUS poleccaMu 9HEProcOepeKeHHMS,
CTPYKTypa KOTOpPOW BKIIOYAeT B ceOsI TPH OCHOBHBIX
ypoBH: [ 8].

IlepBblii ypOBEHb yIPpPAaBJIEHUSA IpoOLECCaMU
SHEProcOEPEIKCHHUST COOTBETCTBYET IOUCKY PEUICHUM,
HallpaBJICHHbIX Ha KOHKPETHBIE TEXHUYECKHE U
TEXHOJIOTHYECKUE  Pa3pabOTKH,  CIIOCOOCTBYIOIIUE
CHIDKEHHIO SHepromorpebienus. Ha mepBom ypoBHE

YIpaBICHUS mporeccaMu SHEProcOepeKeHUS
MpeamnojaraeTcs  MpeaBapuUTeNIFHOE  PacCMOTPEHHE
BO3MOKHOCTEH CHIDKEHHS 9HEPromnoTpedICHHS
O0BEKTAMU TPEONPUATHA 33 CYET: ONTHMH3AINH
PEKHUMOB HCIOJIB30BAHUS o0opyoBaHus B
TEXHOJIOTHYECKUX mporieccax, SKOHOMHH

QJICKTPOSHEPI U B OCBCETHUTCIIBbHBIX YCTaHOBKax,
9KOHOMHUH DJIEKTPO’HEPIMU YIPaBJICHUEM KayecTBa
asiekTposHeprun. Kpome TOro, Ha NEpBOM YypOBHE
YIpaBJICHUS IIpoLeccaMu 9HeprocoepeReHus
HEOOXOJMMO: BHEIPEHHE CHCTEMBI JHEPreTHYECKOTo
MEHEeDKMEHTAa ¥ pa3paboTka HayYHO-TEXHHYECKON
JOKYMEHTAIlUN [0 peaji3aliyd JHepProcOeperarmx
TEXHOJIOTUI C OLEHKOHM BO3MOYKHOCTEH SKOHOMHHU
SHEPIHU; MPHOOPETEHNE YHEPTETHUECKU IPPEKTHBHOTO
o6opyoBanust; orieHka 3Q(HEKTUBHOCTH KOMMEPUYECKHX
MprOOPOB yUeTa IHEPTOHOCUTEIIEH.

OHTI/IMI/ISaLII/IH n01*pe6neﬂml OHEPIreTUYCCKUX
PECYpPCOB  TPEANPHUATHAMH  TpeOyeT NpPUMEHCHHUS
CHCTEMBI YIpPAaBJICHUS MPOLIECCAMU IHEPTOCOEPEIKEHUS,
6azupytoreics Ha BHEPCHHUU CUCTEMBI
SHEPreTHYecKOro MEHEDKMEeHTa. PeleHnio nmpobiaeMsl
SHEProcOepeKeHUss Ha TPENNPUATHH CIOCOOCTBYET
BHEJIPEHHE  PAa3BETBJICHHOW  aBTOMAaTU3UPOBAHHON
CHUCTEMBI y4eTa W VIpaBICHUS MOTpeOIeHueM
sHepropecypcoB. Ha ocHoBe aTol uHpOpPMaIUU
JIOJDKHO o0ecrieuynBaThCsl 3(P(HEKTUBHOE OIEpPaTHBHOE
yIOpaBI€HHE  SHEPrornoTpeOIeHneM,  OITOCPOYHBIN
aHaJIM3 PHEPronoTpeOieHus, BhIpab0TKa MEpONPHSTHIA
0 3KOHOMHUHM DBHEPIMU M OILCHKa pPE3YJbTAaTOB OTUX
MEpONPHUATHHA. DTan TUATHOCTHUKU U KOHTPOJISI COCTOUT
W3 CHUCTEMAaTHYECKH OCYILECTBIIEMOro cOopa JaHHBIX



10 JHEPTronoTPeOIeHUI0 Ha OO0BEKTaX MPEANPHITHHA, UX
aHanu3a W cpaBHeHusA. OrnpeneieHne MOTPEOICHUS
OHECPruu IO OTACJIbHBIM TEXHOJOIMYECKUM IIpoleccaM
MOJKET OCYIIECTBISATHCS KaK MOCPEICTBOM H3MEPCHHUH U

B]:l‘il/lCJ'I@Hl/Iﬁ, TakK u Ha OCHOBC HCIIOJIb30BaHUA
UMUTALUOHHOI'O MOJACIIMPOBAHMS.
B COBPECMCHHBIX YCIOBUAX IIOAroTOBKa

CHELHATICTOB Y3KOro mnpoduis He mpeacTaBisercs
eJIeco00pa3Hoi, MOCKOIBKY KOHKPETHEBIC 3HAHUS OBICTPO
ycrapeBatoT.  [losTomMy — 3aBeplieHHE  HOATOTOBKH
CIICLIMATICTOB JIOJDKHO B3ATh Ha ce0si caMo NpEeAIpusTHE.
BHenpenne NpUHIMIOB MEHEKMEHTa B YIPaBJICHHE
HpoLIECCaMH DHEPTOCOEPEIKEHUST MOXKET IIPOUCXOIUTH IO

JIBYM  HamnpaBJI€HUSIM: MOArOTOBKA  MEHEIXKEPOB-
npodeccroHanos u MOBBIIIIEHUE KBaJTU(UKAIIMA
MEHE)KepOB-NIPakTUKOB.  [loAroroBka  MEHEIXKEepOB-

npoQeCcCHOHANIOB MOXKET OCYIIECTBISTHECS B BBICIINX
yUeOHBIX  3aBEIECHUSIX o Y4eOHBIM IUIaHaM,
Mpe Iy CMaTPUBAIOIIIAM MIOJITOTOBKY
BBICOKOKBATU(DUIIMPOBAHHBIX CIIEIHANNCTOB, WHXCHEPOB-
MEHEIDKEpOB ¢ (yHIAMEHTAIFHBIMU 3HAHUSAMH B OOJIACTH
MEHEe[DKMEHTa Ha  0a3e  BBICOICTO  TEXHHUYECKOTO
obpazoBanus. [loBbimeHne KBaTH(PUKAITIN MEHEIHKEPOB-
MPAKTUKOB JIOTDKHO OCYIIECTBIISATHCS B
CHETMATN3UPOBAHHBIX  YY€OHBIX IEHTpPaxX MOBBIIICHUS
KBaIM(UKALWK U IEPENOATOTOBKH.

CHCTeMHBIH MOAX0J K OOYYCHHIO MEepCOoHajIa
NpeAnpusSTHA  BKJIIOYaeT B ce0s  HENpephIBHOE
npodeccroHanbHOoe  O0ydeHHEe,  KOTOpO€  JIOJDKHO
MIPOMCXOJUTDH HE PEXe OJJHOTO pas3a B IISATh JIET C OTPHIBOM
OT TIPOM3BOJCTBA W HE peXe OJHOrO paza B roxa 0Oe3
OTpeIBa OT TMpou3BoACTBa. [IpoOiMeMOll TOBEHIICHUS
KBaJTM(PUKAINN CIEIIHAINCTOB C JIUTEIHHBIM OTPEIBOM OT
OCHOBHOW pabOTBl SBJISETCS HEIOCTATOYHOCTh OYHOM
(hopMBI 0Oy4YeHHS 7151 3HAKOMCTBA C HOBHHKAMHU TEXHHUKH
W TEXHOJOTHH,  MOSBIAIOMIMMHUCS  damie,  dYeM
HCOGXO}II/IMOCTL caaBaThb KBaﬂl/I(i)l/IKaLII/IOHHI)Ie OK3aMCHBI.
[TosTomy 1Eeco00pa3HO oOpalleHHe K AUCTAaHIMOHHOMY
PeKUMY TOBBILICHUS] KBaIU(HUKALUK, IT03BOJISIOLIEMY
MOCTPOUTH CHCTEMY PETyJSIPHOTO OOYy4eHHsI IepcoHaia
NpPEANPUSTHH HEProcOeperaroniiM TEXHOJIOTHSM.

Bropoii  ypoBeHb  ympaBiieHHS — IpOLIECCAMH
SHeprocOepeXeHrs TMpeqHa3HadYeH IS ONTHMH3AINH
SHEPTrOMOTPEONCHU — MPEeOUpUATHSIMA. VIMEHHO 3TOT
YpOBEHb  sIBISETCS ~ 0a30BBIM TP YIPABICHUH
sHepromoTpebneHneM. Ha  kKaxaoM  mpennpusTHH
KOJINYECTBO OTHAENBHBIX 3JICKTPONPHEMHUKOB HACTOJIBKO
BEJIMKO, YTO MPAKTHYECKH HEPEaIbHO COCTaBHTH €ro
TIOJIHBIY TIepeUeHb ¢ yKa3aHHeM pexxuma paboTsl 3a roj. B
TaKUX YCJIOBHSX LEJIECOOOpPa3HO NMPUMEHEHHE PaHTOBOTO
aHaJM3a, MO3BOJIIOIIET0 YNOPSJ0YHMBaTh HH(MOPMALHIO,
OCYIIECTBIISATH NIPOTHO3MPOBAHUE  3JIEKTPONOTPEOICHHS
OTJICNIEHBIMUA O0OBEKTaMU W WHQPPACTPYKTYPOH B IIEJIOM,
BEISBIIATH B AMHAMUKE W HATILSIAHO TIPEICTABISATE OOBEKTHI
C aHOMAITEHBIM 3JICKTPOTIOTPEOICHIEM.

OOcnenoBanre >HEPromnoTPeOIeHUs O0BEKTaAMU
MPEIIPUATHNA TOJDKHO BKIIFOYATh B CE0Sl CTATUCTHYCCKHUHA
aHAM3 W TOCTPOCHHWE  HSMIHMPUYECKOM  MOJAETH
sHepromoTpednenus. Kpome Toro, 1enecooOpasHO
co3Jianne MH(POPMAIIMOHHO-aHAIMTHYECKOTO KOMIUIEKCa, B
COCTaB KOTOPOTO JOJDKHBI BXOIWTB: 3JIEKTPOHHas 0a3a
JaHHBbIX OHEPIreTUYCCKUX nacropToB O6'I)€KTOB
NPEANPUSTHH, TPOTHO3UPOBAHUE AHEPrONOTPEOICHHS,
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OIIpE/IeJICHUEe AHOMAJBbHO MOTPEONISIONIMX IHEPTHIO
00BEKTOB, HOPMHUPOBAaHHWE JHepromoTpedicHus. B
Ka4yeCTBE npez[noxceﬂm‘/i 1o OIITUMU3AIIUU
9HEPronoTpedICHUs] MOTYT OBITh: IIPOrHO3HBIE OLCHKH,
NpeII0KEHHS o SHEeproayaury, HOPMBI
SHEPronoTPeONICHNsI, TPEATOKEHHS IO Pa3BHUTHIO,
MIPOEKTHI HOPMATUBHBIX AKTOB.

Ha tperbeM ypoBHE ympaBieHHUsS MPOLECCAMU

SHEProcOepeReHMs JIOJDKHO OCYIIECTBIISTHCS
CTpaTerniecKkoe YIpaBlIeHHE -— IUIAaHUPOBAHUE W
IIPOTHO3UPOBAHUE SHEPronoTpeOICHUS

npeanpustuaMu. Ha nanHOM sTtane paspabaTbiBaeTcs
OCYILECTBIISIETCS ~ ONTUMAIIBHBIA IIIAaH  IIPOBEIECHUS
sHeprocOeperaromux Meponpustuii. I[Ipu paszpaboTke
TaKoro IuiaHa CTaBHUTCA 3aJadya MHUHHMU3AIUW 4YHCJIa

KOHTPOJBHBIX JHEPTETUUECKHUX o0cIe1I0BaHNH,
MPOBOJUMBIX JJIsi TPOBEPKH AHOMANBHBIX JaHHBIX O
oTpeOICHUH pecypcos. ITnan JIOJKEH

IpeaycMaTpuBaTh IPOBEAEHHE SHEProcOeperaronmx
paboT MpEeuMyIECTBEHHO Ha OOBEKTaX C BBICOKHM
MOTEHIHAIOM  JHEProcOEpexeHus, HO  HUMEIOLIUX
AHOMAaJIbHO BBICOKOE MOTpedieHue pecypcoB. Ha
O00BEKTaX C 3aBBIIICHHBIM IOTPEOJICHHEM pPECYpCOB

000CHOBBIBAETCS HEOOXOIUMOCTh MIPOBEICHUS
KOMILIEKCA JHEpProcoeperaroImux MEPOIPHUSITHA,
HAaYUHAKOIINUXCA C 3HepFeTl/I'{eCKI/IX ay}II/ITOB.

[enecoobpa3na pa3paboTKa KOHIEMIUH Pa3BUTHSA U

MOJIEPHU3AIIUN 00opy0BaHus [PEANPUITHH,
OCHOBaHHas Ha BHEAPEHMH SHEProd(PeKTHBHOTO
obopynoBanus.  AKTyalbHOM  sBIseTcs  3ajada
OIpe/IeNeHus IPUOPUTETHBIX HarpaBJIeHAH

TEXHOJIOTHYECKUX TIPOIECCOB C IENBI0 (POPMHPOBAHUSL
MOCJIEOBATEIBLHOCTHA najgbHenIen paboTsl o
SHEProcOeperkeHn0 O0BEKTOB TpeanpusaTuid. s

oIpe/ieTICHUs 9KOHOMHUYECKHX MOCIEACTBHIA
HapyIICHUHA ANEKTPOCHAOKEHHS HE00X0ITUMO
MOCTPOCHUE PKOHOMHKO-MATEMATHYCCKHX MOJCNeH ¢
YYETOM  BJIMSHHS  BEPOSTHOCTHBIX  (AKTOPOB |

HEIMOJIHOTHl HMCXOMHOW HMH(MOpPMalMM Ha KOHEYHBIH
pe3ysbTaT pacuyeTa — BEIWYMHY OXHMIaeMOro yiepoa.
Pa3zpaboTky uX 1€7eco00pa3HO IPOBOANTH B JIBYX
HaANpaBICHUAX: MOJEIUPOBAHUE MOCIEACTBUM A
KOHKPETHBIX OOBEKTOB U CO3JaHHE YHHBEPCATBHBIX
MOZeNel, OTpaKalMmUX OO0ImHe 3aKOHOMEPHOCTH
BIUSHHUSA HAPYIICHWHA JJIEKTPOCHAOXKEHHS Ha XOJ
TEXHOJIOTUYECKOI0 rpouecca noTpeduTenei
aJeKTpodHepruu. J[imsi moTpeduTenei, BKIIOYaeMbIX B
rpaduKd OTPAaHWYCHUS W BPEMEHHOTO OTKIIIOYECHUS
JJIEKTPOIHEPTUH,  JODKHBI ~ OBITh  COTJIACOBAHBI
BEJIMUMHBI aBAPUHHON U TEXHOJIOTUYECKON «OpOHM» —
00bEMBbl MUHHMAJIBHOH IIOCTAaBKH 3JIEKTPOIHEPTUH
MOTpeOUTENI0, HEOOXOAMMBIE JUIS NPEAOTBPALIECHUS
OITaCHBIX ITOCICICTBUIA U COKpalleHHs ymiepoa. B atoii
CBSA3M OJHA W3 BaXHEHIINX NpoOJIEeM — pelIeHue
KOMIUTEKCA 33/1a4 ydeTa SKOHOMHUYECKHX TpeOOBaHWI
moTpeOuTeneil  IMEKTPOSHEPTHH  MPENNPUATHA K
3¢ EKTHBHOCTH (bYHKIMOHUPOBAHUS CHCTEMBI
aeKTpocHabkeHus [9].

Takum 06pazoM, MOKHO CIENaTh BEIBOJ O TOM,
4YTO TEeMa DJHEPropecypcocOeperaonmx TeXHOIOTHH
SBJISIETCSL aKTyalbHOW W BOCTpeOOBaHHOH BO BCeM
MHpE, BKIIOYasi caMble IepefoBble By3bl INIAHETHL. JTO
CBA3aHO KaK CO CTPEMJICHHEM CHHU3HUTh U3ACPIKKU



MIPOMU3BO/ICTBA, TAK M COXPAHUTD HAIy IJIAHETY, COKPAaTHB
KOJIMYECTBO MOTPEONAEMBIX PECYpCOB. KaK MbI CMOTJIH
YBHUJIETh, HAIPaBJICHUs HCCIIEJOBaHUI B JaHHOH 00JacTH
OUYEeHb Pa3HOOOpa3HbI, OJHAKO OOBEIUHSIONINM 3BEHOM B
HUX  sBIsSeTCS TO, 4YTO BCE OHH  SBIIOTCA
MEKANCIMIUIMHAPHBIMU, HaXOISTCS Ha CTBIKE JBYX H
Oostee HayK M TpeOYIOT KOMIUIEKCHOTO MOAXOAA.

Ota TeMa O4eHb BaXKHA U JUI POCCUIICKON HAYKH,
T.K. II0 OLIEHKaM MEXIyHapOJIHBIX 3KCIIEPTOB B 00JACTH
9HeprodpPeKTUBHOCTH, B  peE3yNbTaTe  BHEAPCHHSA

9HEProcOeperaronux TEXHOJIOT Uit 3aTparsl
3MeKTpodHeprun B Poccuu Moryt OBITH COKpAILleHBl Ha
45%, 4TO SKBHBAJICHTHO 00beMy TOZI0BOTO

sHepronoTpedacHus OpaHium.

Jletom 2009 roma mpesunment Poccuum [Imutpuit
MenBeneB Ha3Bajl dHEProdPeKTUBHOCTh MPUOPHUTETHOU
3aJauell B TEXHOJOTMYECKOM Ppa3BUTHM POCCHHUCKOM
skoHoMUKH. K 2020 3HEpProeMKoCcTb SKOHOMHKHU CTPaHbI
JoJDKHA cokpaTtuthest Ha 40%. s Toro, 94ToOBI AOCTHYH
CTOJh BHYIIUTEIBHBIX  PE3YIETAaTOB  IEIecO00pa3HO
CHUCTEMATHYECKH HW3y4YaTh OMBIT U JOCTIDKEHHSI B 3TOM
00JacTy mepeIoBhIX YHUBEPCUTETOB MHPA.
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