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YBaxkaeMble YYACTHUKH KOH(pepeHum!

Kondepennus «AkTyaabHbIe MPOOJIEMbl MHHOBAITMOHHOTO Pa3BUTHS
AEepHBIX TexHosorui» opranunzoBaHa PI'AOY BO «HamumonanbHbIi
UCCIIeIOBaTeNbCKUl snaepHblil yuuepcuter «MUDN», AO «Cubupckuii
XUMUYECKU KoMOUHAT» U CeBEpCKUM TEXHOJIOTMYECKUM HWHCTUTYTOM —
bunmuamom OI'AOY BO «HamumoHanbHBIN HCCIEI0BATEIBCKUMN SIICPHBIN
yHuBepcureT «MUDON».

B pamkax xoHdepeHiuu OyayT o0CyX1aThCsl aKTyalIbHbBIE MPOOJIEMbI
pa3BUTHUSL ATOMHOTO SHEPrONPOMBIIIJIEHHOTO KOMIUIEKCA, BKJIOYas
BOIIPOCHI COBEPIICHCTBOBAHUS XUMUYECKOW TEXHOJOTHUH, aBTOMATU3allUU
TEXHOJIOTHYECKHUX MPOLIECCOB, COIMAIbHBIE U SKOHOMHUYECKHE MPOOIIEMBI
WHHOBAIITMOHHOTO Pa3BUTHUSI aTOMHOW OTPACIU, MPUMEHEHHUSI COBPEMEHHBIX
MH()OPMAIIMOHHBIX TEXHOJOTMH B aTOMHOM mpoMbliuieHHOCTH. Ha
KOH(epeHIun IJTAHUPYETCS YAETUTh ocoboe BHUMAaHUE
COBEPILIEHCTBOBAHUIO TEXHOJIOTUH CHOMPCKOTO XMMUYECKOTO KOMOMHATA.

[enpto koH(epeHUUH SBIAECTCA  COACHCTBUE WHHOBALMOHHO-
TEXHUYECKOMY DPa3BUTHUIO aTOMHOW OTpacid U BHEAPEHHUE PE3yJbTAaTOB
Hay4YHBIX HCCIEJOBAHUN B IMPOU3BOJACTBO, a TAKKE COBEPIICHCTBOBAHHE
MOJATOTOBKM CHEIUAINCTOB M KaJpOB BBICHICH KBaTIU(DUKAIUW IS
'K «Pocatom». B koH(pepeHIIMN NPUHUMAIOT y4acTHUe BEeAyIIHe Hay4YHBIC
COTPYAHUKH W TPENOJABATENH, MOJOJbIE YUYEHbIE U CTYIEHTHI BY30B, a
TaKXe CIEeUUAIMCTBI MPEANPUATUNA aTOMHOW MTPOMBIIILIEHHOCTH.

JlanHpIl cOOpHUK OyeT criocoOCTBOBATh MPO(PECCHOHATEHOMY POCTY
YYaCTHUKOB KOH(EPEHIMH, HaJa)XMBAHUIO JI€JIOBOTO COTPYAHUYECTBA U
Pa3BUTHIO TBOPYECKUX CBSI3€H YUEHBIX U CHEIUATUCTOB, pabOTAIOIIUX B
aTOMHOM POMBIIIIJIEHHOCTH.

[Tpencenarens OpraHU3alMOHHOTO KOMUTETA,
JOKTOP (PU3UKO-MATEeMaTHICCKX HaYK,
podeccop M./JI. Hockos
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PA3PABOTKA ATIIAPATYPHO-TEXHOJIOT MUECKOH
CXEMBbI HEPEPABOTKHN OTPABOTAHHOI'O CHYII TOIVIMBA

Anumnuesa E.A., Cogponos B.JI., [lnaxcko /].C.
Cesepckuti mexunonocuveckuti uncmumym HUAY MUDU, 636036,
2. Cesepck, Tomckoti 06a., np. Kommynucmuueckuti, 65
e-mail: katerinka_alimpieva@mail.ru

[lepepaboTka oTpabOTaBIIErO SIIEPHOTO TOIUIMBA SIBISETCS Ba)KHOU
YacThIO Ui 3aMKHYTOrO SIAEPHOTO TOIUIMBHOTO LHKJIA. DTOT IPOLECC
oOecrieuynBaeT M3BJICUECHUE IIEHHBIX KOMIIOHEHTOB KaK ypaH, IUTyTOHUH U
paaOaKTUBHBIE U30TOIIBI.

BreirpykeHHoe U3 peakTopoB oOTpaboTaBiliee SJIEPHOE TOILIUBO
nepeaeTcs Ha nepepadoTKy TOJBKO IMOCTE ONPEeIeICHHON BBIACPIKKHU, TaK
KaK Ccpeaud TPOAYKTOB JEJCHUSI HMEETCS OOJIbIIOE KOJUYECTBO
KOPOTKOXHUBYIIUX PAAUOHYKIUIOB, KOTOPHIE ONMPEACISIOT OOJBIIYIO 100
akTUBHOCTH. [locie BbIAEPKKH TOTUIMBO HAYMHAIOT MepepadaThiBaTh.

MexaHnueckue METOJbI CHSTHUSI O0O0JOYEK BKIHOYAIOT HECKOIBKO
CTaaui: OTpe3al0T KOHLEBBIC JCTalM TEIIOBBIACISIONIEH COOpKU U
pa3OuparoT ee Ha NMydykd U OoTAeiabHble TBOJIbI, MeXxaHUYECKHM CHUMAIOT
000JIOYKH OTAENBHO ¢ Kaxaoro TBOJIa u npousBoasT pe3Ky cepaeuHuKa.

TexHonornyeckuii mnpouecc HauuHaercss ¢ pactBopeHus OSAT B
a30THOM KucioTte ¢ koHueHtpanuei 50-60 % npu Temmneparype 80-100 °C,
B KacKaJie U3 JBYX almnapaToB — arUTaTOPOB.

3arpy3ka ypaH-IUIyTOHHEBOTO CbIpbS B PEAKTOp PaCTBOPECHHS
OCYIIECTBIISIETCSl Yepe3 TePMETUYHBIN 3arpy304HbI OYHKEpP, CHAOKEHHBIM
OapabaHHBIM MUTATEIIEM.

[TonyueHHBI pacTBOp YpaHWUJIHUTpATa W HUTpaTa IUIYyTOHHUS  C
B3BECHIO HE PACTBOPUBIIMXCS MPUMECEH MOJAI0T B LIEHTPUYTY.

[Tocne nenTpudyrupoBaHus TBEP/bI OCaTOK MPUMECH MOCTYNAeT B
KOHTEHWHEpP, OTKyJa [Jajbllle OTHPAaBIAETCA Ha BJIEKTPOXUMHUYECKOE
pPacTBOPEHHE U TMOCIENYIOLIee 3aXOpOHEHue, a (QyraT B BUIE pacTBopa
ypaHWJIAHUTpaTa ¥ HUTpPATa IUTyTOHUS OTBOAMUTCS B OaK-HAKOMHTEINb, Ha
JTAIBHEUIINNA SKCTPAKIIUOHHBIN MEPEEII.

CkonuBiinecss ra3pl (OKCHABI a30Ta) B PEaKTOpPE pPaCTBOPECHUS
MOCTYIAOT Ha OYUCTKY B abcopbepe. AGcopOep OCYHIECTBISIET OYUCTKY
BO3]lyXa OT okcuaoB a3zora NO, NO2 u nsum.

['a3 mocTymaeT Ha OYUCTKY, OAAETCS MO Ta30X0/1y B HUKHIOIO YacTh
arnrapara W NOJAHUMAETCA MO KOpIyCy BBepX. B BepxHed dyacTtu
PACIIOI0KEH OPOCUTENh WU SIPYChI OPOIICHUS, COCTOSIIINE U3 (POPCYHOK.

Bce omepanuu TpoBOAST  JIMCTAHIIMOHHO C  aBTOMAaTUYECKUM
yIpaBJjieHHeM, a 000pyI0BaHHE HAXOUTCS B TEPMETUYHBIX OOKCaX.
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PABPABOTKA AJIBEKTUBHOI'O JECYBJIMMATOPA
HUKJIOHHOI'O THUIIA

bonoaxos B. A., [Ipucmasko B. IO., Odxcepenves O. A.
Cesepckuti mexnonocuyeckuu uncmumym HUAY MUDH,
636036, 2. Cesepck, Tomckoti 06.a1., np. Kommynucmuueckuu, 65
e-mail: ValentineAndrBol@Sibmail.com

B  mpomecce  opraHuzaiMd  MPOM3BOJCTBA,  BKIIOYAIOIIETO
CYOIMMAIMOHHO-IECYOIMMAIIMOHHBIN  TIepeliesi, Ha  CBOWCTBA |
XapaKTEPUCTHKH IIEJIEBOr0 IMPOAYKTa OKa3bIBACT BJMSHHUE IIMHPOKAs
COBOKYIMHOCTh (DaKTOPOB: TEMIIEPATYPHBINA PEXHM, MPOJOJDKHUTEILHOCTh
npoiiecca, JaBJICHHE B  CHCTEME, XUMHUCCKHH COCTaB  ChIpbA,
THIPOJAMHAMHKA MPOLIecca, JMMUTUPYEeMast CTEIIeHb OYUCTKH U T. 1. [1].

B cBI3M ¢ O3TUM  CTaHAAPTH3MPOBAHHBIC  MPOMBIILICHHBIC
KOHCTPYKIIMU JeCyOJMMAaTOPOB HAa PBIHKE OTCYTCTBYIOT M JUISL Ka)KIOW
KOHKPETHOW TEXHOJIOTHYECKOH CXeMbl TpeOyeTcss MpOCKTHPOBAHUE
00OpYZIOBaHUS, COOTBETCTBYIOIIECIO  CHEUU(UISCKHUM  TpeOOBaHUIM
HPOM3BOJICTBA.

[Io MexaHM3My OCYIIECTBISIEMOTOo Tmpoliecca jecyOnumaruu
ammaparbl KIacCUGHUIMPYIOTCS Ha IIOBEPXHOCTHbIE U 00BEMHBIC. B
anmapatax [MOBEPXHOCTHOTO THIIA I[EJICBOM MPOAYKT OCaXKIACTCsA Ha
OXJIaXK1a€MbI€ TTOBEPXHOCTH KOHCTPYKTHBHBIX 3JIEMEHTOB JCCyOIMMaTopa.
[Togo6HBIEe ammapaThl XapaKTEPU3YIOTCS MPOCTOTONM KOHCTPYKTHBHOIO
UCIIOJIHEHUS, OJHAKO HMEIOT CYIIECTBEHHBIC HEIOCTATKH, TaKHE Kak
Oonpbivie  rabapuThl, Majas I[POU3BOAMTEIBHOCTH U CJIOXHOCTh
OpraHu3aIK HEMpPEePbIBHOTO Mporiecca [2].

Bce 3T HemocTaTKM  HE  XapakTepHbl  JUIS  OOBEMHBIX
JIeCyOJIMMaTOPOB, B KOTOPBIX BBIICISIEMbIH KOMIIOHEHT 00pa3yeT TBEPAYIO
a3y HEMOCPeACTBEHHO B IOTOKE CYOJMMAIIMOHHBIX Ta30B, 4TO JaéT
BO3MOYKHOCTh OpPraHHM3allMi HEMPEPhIBHON BBIMPY3KHU IICJIEBOTO MPOAYKTa
Y TIOJIyYEHUS TIOPOIIKOB ¢ HEOOXOIUMBIM THAMETPOM YaCTHII.

OCHOBHBIM HEJIOCTAaTKOM OOBEMHBIX AallapaToB SIBIISIETCS ciabast
U3yYCHHOCTh JAHHOTO MEXaHM3Ma JecyOaumMaliu. Pabora HampasiieHa Ha
ero M3ydeHWe W pa3pabOTKy aJBEKTHBHOIO JeCyOJMMaropa MUKIOHHOTO
THIIA JJIS TIpoliecca rTyO0OKOH OYMCTKH rekcad) TOPOCHINKATa aMMOHUS.

JIMTEPATYPA
1. OxepenbeB O. A. CyOnumanuoHHas oOuYuMCTKa (TOPUAOB LMPKOHHUSA, TadHUS,
tutana. — HoBocubupck: Hayka, 2005. — 135 c.
2. Pycaxos, 1. 0. CybnumannoHHO-1eCyOIuMaMoHHbIE TPOLECCHI T (PTOPUAHBIX
TEXHOJOTMH W uX ammapatypHoe odopmienue: Monorpadus / M. 1O. Pycakos,
A. C. byiinosckuii, B. JI. Codponos. — CeBepck: UznatensctBo CTU HUAY MUDU,
2015. - 230 c.
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CKAH/JU. MPUMEHEHUE U NIEPCOEKTUBBI

bormosckas H.A, Maxacees FO.H.
Cesepckuu mexrnonoauyeckuil uncmumym HUAY MUDHU, 636036,
2. Cesepck, Tomcxoti 00.1., np. Kommynucmuueckuii, 65
e-mail: nboltovskayal5@gmail.com

Ckapauit — JErkuil MeTaiun cepeOpUCTOro IBETa ¢ XapaKTEPHBIM
#KENTHIM O0TIMBOM. CpeiHee cojepKaHue dJaeMeHTa B kiapke — 2,2-10-3 %
no macce. OH HakaliMBaeTcss B YPAaHOBBIX pyaax, OOKCHUTaXx,
MAarHeTUTOBBIX JKEJE3HBIX pyAaX, B WIBMEHUTOBBIX M PYTHIOBBIX
TUTAHOBBIX KOHIIGHTpaTaX, B KacCUTEpUTe, BOJbPpamMHUTE, LHUPKOHE,
OepuJuie, MUPOKCEHAaX.

OcCHOBHBIE MECTOPOXKACHUS CKaHIus Haxonarcs B Kurtae, Poccun,
Kazaxcrane, Mapnarackape, Hopserun, VYkpaune. MecTopoxneHns
pacrosararorcs riryooko MoJ 3eMJIed, YTO JIeJIaeT MPOIIECC €ro JT00bUU U
OUHUCTKM OYEHb JoporocrosimuM. llocienHue mnsaTh JIET 1EHBI Ha
METATMYCCKUIA CKaHIUH HAa MHPOBOM pBIHKE KojeOmorcs ot $12 mo 20
ThIC. 32 | kr. BcneacTtBue HU3KOM KOHUEHTpAlMU B ChIPhE CKaHIUN
MPOU3BOIUTCS UCKITIOUUTENILHO KaK MOOOYHBIN MPOAYKT MpH nepepadboTke
Pa3IMYHBIX pyA WM U3BJIEKACTCS W3 PAHEE IOJYYEHHBIX XBOCTOB H
OTXOOB.

CkaH[IUil UCTIONB3YETCS JUIsl TOJYYEHUSI CBEPXTBEPABIX MATEpPUAJIOB.
Tak, HanpuMep, JieTupoBaHUe KapOuJa TUTaHA KapOUIOM CKaHIIUA BeChbMa
PE3KO MOJHMMAET MUKPOTBEPAOCTH (B 2 pas3a), YTO AEIAET 3TOT HOBBIH
MaTtepuang 4eTBEPTHIM IO TBEPJOCTHU MOCIE anMas3a. Tak K€ MHTEPECHBI
CIUIaBbl  CKaHAWst ¢  OepwuideMm,  o0Jafarolue  YHUKAJIbHBIMU
XapakTepUCTUKaMH [0 TMPOYHOCTH U  KAPOCTOMKOCTH, HAMpUMED,
OepuuIHl CKaHIUA 00JIaJaeT HAMBBICIIUM OJaronpHUsITHbIM COYETAHHEM
MJIOTHOCTH, TPOYHOCTU M BBICOKOM TEMIIEpaTyphl IJIABJICHUS, U SBISETCS
MEPCIEKTUBHBIM ~MaTEPHAIIOM JJII  CTPOUTENILCTBA adPOKOCMUUYECKOU
TEXHUKH, TPEBOCXO/SI B 3TOM OTHOUIEHUH JIyYIlIHE CIUIaBbl U3 U3BECTHBIX
YEJIOBEYECTBY Ha OCHOBE THUTAHA, U PAJ KOMIO3UIIMOHHBIX MaTEPHAJIOB.
CkaHauii oOjlamaeT TakKe pPaJHAllMOHHOM CTOHWKOCTBIO, YTO IT03BOJISET
WCIOJIb30BaTh €ro B AaTOMHBIX peakTopax. B saepHoN sHepreTuke
MPUMEHSIETCS THUIIPUI U ACUTEpPU CKaHIUs — 3aMEUIUTENb HEUTPOHOB, U
MuUIeHb (OycTep) B MOIIHBIX U KOMITAKTHBIX HEHTPOHHBIX TeHepaTopax.
bopar ckaHaug ONpUMEHSAETCS B PaJUO3JIEKTPOHHOM MPOMBIIUIEHHOCTH B
KaueCTBE MaTPHIIbI ISl JIIOMUHO(POPOB.

CkaHuif — MEeTaJs C MHOTOTPAHHBIMH CBOMCTBAMU U BO3MO>KHOCTBIO
€ro MPUMEHEHHSI BO MHOTHX OTpacisX MPOMBIIUICHHOCTH, [loaToMy ero
MOJTYYEHHUE SIBISETCS MEPCIIEKTUBHBIM HAIIPABJICHUEM B HACTOSIIEE BpEMSI.


mailto:nboltovskaya15@gmail.com
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W3YUEHHUE COPBIIMOHHLIX CBOMCTB
I'MAPOKCHUAITIATUTA

bpaxynoea B.B., 3enuuenxo E.A.
Cesgepckuti mexnonoeuveckuu uncmumym HUAY MUDHU, 636036,
2. Cesepck, Tomcroti 00.1., np. Kommynucmuueckuii, 65
e-mail: VBryakunova@gmail.com

B Hacrosmee Bpems OoibIIoOe BHUMAHHE YACIACTCS ITOUCKY
HEJIOPOTUX COPOIIMOHHBIX MATEPUATIOB JUIsl YAAICHUS TSHKEJBIX METAJUIOB
U PAaIMOHYKIHJOB W3 opraHu3ma. Ha naHHBbIA MOMEHT THAPOKCHANATUT
paccMaTpUBaeTCAd Kak OJUH W3 MEPCHEKTUBHBIX MaTEPHUaOB, CIIOCOOHBIX
JIOJTOBPEMEHHO  YACPKUBAaTh  3arpsi3HEHUS H3-3a CBOEH  BBICOKOMU
COpOLIMOHHON CITOCOOHOCTH K aKTHHOHWJIAM U TSDKEJIBIM MeTalljlaM, HU3KOH
pacTBOPUMOCTH B  BOJIE, BBICOKOM CTaOMJIBHOCTM B  YCIIOBHSX
BOCCTAHOBJICHUS U OKUCIICHUS, JOCTYITHOCTH M HU3KOW CTOMMOCTH.

['uapokcuanaTdT MOXKET TMPUHATh CEPHUI0 KAaTHOHHBIX OOMEHOB
BHYTPU CBOEH CTPYKTYpbl, M HCHOJB3YETCS [JI YyJAICHUS MHOTHUX
KaTHOHOB, Takux kak Pb, Sr, Cd, Ni, Cu, Cr.

HNoHbl CTpOHIMS M  KaJblMsl HMEIOT OYEHb COMOCTaBUMOE
OMOreOXNMHUYECKOE IIOBE/ICHUE; 00a DJIEMEHTA SIBIISTFOTCSI
IICJTOYHO3EMEIbHEIMA METa/ZIaMHM W HMMEIOT aHAJOTMYHBIM HMOHHBIM
paamyc, 3TO CXOJICTBO JaeT BO3MOXKHOCTh St 3ameniath Ca B KOCTH.

DTO O03HA4YaeT, YTO MOHBl CTPOHIMS MOTYT OBITh YAAJNEHBI C
UCIIOJIb30BaHUEM THAPOKCHAIIATUTa METOJI0M HOHOOOMEHHOM copOruu [1].

[lenpro paboThl OBLIO HCClEAOBaHUE COPOIMOHHOM CIIOCOOHOCTH
TUJPOKCHAIIATUTA IO OTHOIIEHUIO K CTPOHIIUIO.

Jlns sTOoro OBUI CHHTE3UPOBAH IOPOIIOK THIPOKCHAINATHTA I10
METOAWMKE, OCHOBAaHHOM HA  HCHOJIB30BAHWM  HATPUEBOM  COJIU
TUIAUAMUHTETPAYKCYCHOM KHUCIIOTHI M MPOBEJICHA COPOITHS CTPOHIIHS.

JIMTEPATYPA
1. S.s Metwally, Ismail M Ahmed, Modification of hydroxyapatite for removal of
cesium and strontium ions from aqueous solution, Journal of Alloys and Compounds,
2017
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HPECIIEKTUBHOCTD PA3BUTHUSA TEXHOJIOI'NAU
MMPOU3BOJACTBA MOHOHHUTPUIHOI'O YPAH-
IHJIYTOHHUEBOI'O TOIIJIUBA

bpanckuu M.H, 3a3yna M.B, Ewes B.A.
Cesepcruu mexrnonocuyeckuul uncmumym HUAY MUDHU, 636036,
2. Cesepck, Tomckoti 06a., np. Kommynucmuyeckuii, 65
e-mail:brmaxni@mail.ru

B Hacrosiiee BpeMsl CYIIECTBYIOT ONPEJCIIEHHBIE IPOOJIEMBI,
TOPMO3SIINE pPa3BUTHE COBPEMEHHOM SAEPHOW DSHEpPreTMKU. BapuaHt
pelieHus 3TUX MpoosieM aeMoHcTpupytotcs Poccueit, 3a cuer co3jgaHus
texHosoruid  um3roroBineHuss CHVYII (cmemianHoe HUTPUIHO —ypaH-
wiyronneBoe) u MOKC (cMmemanHOe OKCHIHOE YypaH-ILTyTOHHEBOC)
TOIUIMBA U MCMOJIb30BAHMS UX B PEAKTOpax Ha OBICTPBIX HEUTpoHax [1,2].

Pa3pabaTbiBaeMble TEXHOJIOTMM 110 MCHOJb30BAaHUIO CMEUIaHHOTO
MOHOHUTpUHOro Tormmea B PBH, mo3Bonar B Oyaymem u30aBUTHCS OT
MaccoBOM MOTpeOHOCTH B m3oTorne ypaHa U-235 u 3ameHuTh ero Oonee
JOCTYIIHBIM M JEUIEBBIM OTBaJIbHBIM ypaHoM U-238, B codeTaHuu cC
Opy’KeHHBIM U 3HeprerudeckuM Pu-239 ¢ OrpoMHBIM 3SHEPreTHUECKUM
MOTEHIUAJIOM. Takoe TOIUIMBO o0ecrnieunBaeT IPAKTUYECKU
HEUCYEPIAEMbIld PECYpPC MOJYYEHHs SHEPTMH W CHU3UT HArpy3Ky Ha
OKPYKaIOIyl0 Cpeay B pe3yibrare ucnojibzoBaHus 3ATLl (3aMKHYTOro
AIEPHOTO  TOIUIMBHOTO  IIMKJA), YTO CYUIECTBEHHO  YJICLIEBISET
UCITI0JIb30BAaHNUE ATOMHOM SHEPTETUKHU.

34TL no3BosuT oTpadoTaBllee SACPHOE TOIUIMBO, BBITPYKEHHOE M3
peakTopa, ociie BhIIEPKKU OINPEAEIICHHOE BpeMsi, BHOBb IiepepadaThIBaTh
JUISL U3BJICUEHUS! ypaHa, TUIYTOHUS W APYIMX TPaHCYpPaHOBBIX 3JEMEHTOB
JUTsl TOBTOPHOT'O U3TOTOBJIEHUS U3 HUX SAEPHOTO TOTUIMBA.

[Ipu 5TOoM TONBKO HeOOJBIIAs YacTh MOJE3HOTO JIEJSIIEroCs
Marepuana (mpumepHo 1%) B mporecce mepepabOTKHM W M3TOTOBICHHUS
AJIEPHOTO TOIUIMBA TEPSETCSI U MEPEXOAUT B PaJUOAKTUBHBIE OTXOJBI.
Ucnonp3oBanne OAT s pedabpukanuy TOIIMBA COCOOCTByeT Oosee
3¢ (EeKTUBHOMY HCIIOJIb30BAHUIO TPUPOAHOTO ypaHa, COKpalas €ro
3aTpaThl HA €IWHULY YCTaHOBIEHHON MomHOCTH ADC.

JIUTEPATYPA
1. HutpugHoe tomnmBo juis saepHoil sHepretuku. C.B. Anekcees, B.A. 3aiinen
Mocksa, Texnocdepa, 2013;
2. SInepnslie ToruuBHble Matepuaisl. FO.I'. 'ogun, A.B.Tenumes, B.B. HoBukos. — M.:
MHUOU, 2008.
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NCCIEAOBAHUE BO3MOXKXHOCTHU UMMOBHUJIN3ALINA
OTXOA0B IIEPEPABOTKH OTPABOTABHIEI'O AAEPHOI'O
TOIIJIMBA B MATPHUIE U3 XJIOPUJ10OB METAJIJIOB B
YCJOBUSAX BBICOKOYACTOTHOM IIJIA3MbBI

Tonosxos H.U., Tuxonos A.E., Hosocenos H.IO.
Hayuonanvuwiii uccneoosamenvckuti Tomcxuti noiumexHudeckuil
yrueepcumem, 634050, 2. Tomck, Tomcxoii 06a., np. Jlenuna, 30

E-mail: golniigo@gmail.com

OTxoapl mepepadOTKH OTpabdOTABIIEr0 SAEPHOrO TOIUIMBA IIOCHE
NEPBOT0 AKCTPAKIIMOHHOIO ILHMKJIA HE COAEpX aT ypaH M IUTyTOHHWH, HO
coJlep>KaT MPOMYKTHI JIE€JIEHUS, JIEMEHThl KOHCTPYKIIMOHHBIX MaTE€pHaJIOB,
BKJIIOYAsl JKEJIe30, MOJUOJEH, WUTTPUH, HIUPKOHUH, KoOampT u mp. [1].
JleiicTByrolasi TEXHOJIOTHUYECKAss CXEMa [0 OOpalleHHI0 C TaKUMHU
OTXOJIaMH TPEAYyCMAaTPUBAET WX BBIMAPUBAHME, JOOABICHHE MATPUYHBIX
peareHTOoB  (cuiukarbl, Qocdarel, ©OoOpaThl) U  UMMOOWIM3AIUIO
(ocTekioBBIBaHKME, OUTYMUpPOBAHUE, LIEMEHTHPOBAHUE) C TOCIEAYIOIIUM
3axopoHeHueM. Crenyer OTMETUTh, YTO JIaHHAs TEXHOJOTHS HCKIHYAET
BO3MOXKHOCTh HM3BJICUCHHS LIEHHBIX B Onaropoausix MetawioB (Rh, Pd, Ru
U Jp.) U3 OTXOJOB IepepabOTKHM OTpabOTaBIIETO SIACPHOTO TOILIMBA,
KOTOpBIC 00pa3yroTCs B HUX C TCUCHUEM BpeMeHH [2].

B pabote npennaraercs mpoOBOJIUTH MPOILIECC UMMOOUIIU3AIUN TaKUX
OTXOZOB B YCIJIOBHUSIX BBICOKOYACTOTHOM HU3KOTEMIIEPATYPHOM IIa3mbl. B
KAueCcTBE MAaTpPHUIIbl MPEAJIaraeTcsi HCIMONb30BaTh XJOPUILl METAIIOB
(NaCl, KCI), croiikux Kk paaualldiOHHOMY OOJIyUYECHHUIO, KOTOpPbHIC B
YCJIOBUSIX IUIa3MEHHBIX TEMIEpATyp MepelayT B paciiaB. Meroa aact
BO3MOXXHOCTb ~ YMEHBIIMTh CTOMMOCTh ~HMMMOOWJIM3ALlUM 33  CYET
COKpaIeHHsI KOJIMYEeCTBa MepeesIbHbIX omnepauuii, o0béMa €MKOCTHOTO
o0opyioBaHUs, 3aTpaT XMMHUYECKUX PEareHTOB, SJHEPro- U Tpyao3arpar, a
TaK)Ke JacT BO3MOKHOCTb M3BJIEKaTh IICHHbIE M OJIarOpOJIHBIE METAaJLIbI,
yTEM PacTBOPEHUS OpUKETa C METAJLI-XJIOPUTHON MaTpULIEH.

JINTEPATYPA

1. HoBocenos N.1O., [Toaropuas O./1., Hlnotraysp E.D., Kapearun A.T'., Kokapes ['.T'.
[Tma3mMeHHast yTHIIM3alUsl ¥ MarHUTHAs cemapariisl MOJEIBHBIX OTXO/0B MEepepadOTKU
otpaboraBuiero sigepHoro tormsa / 3Bectus By3oB. @usuka. — 2014, — T. 57. — Ne.
2/2. - C. 26-30.

2. TymanoB IO.H. IIna3meHHble M BBICOKOYACTOTHBIE IPOLECCHl TOJXYYEHUS U
00pabOTKM MaTepuajoB B SACPHOM TOIIMBHOM IHMKJIE: HacTosmiee U Oymymee. — M.:
®u3maraur, 2003. — 759 c.
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PE®ABPUKALMA HUTPUIAHOI'O TOIIVIUBA
IMNWPOXUMHNYECKUM METOJOM

Topesa E.B., lllesyosa A.A.
Cesepckuu mexrnonoeuyeckuu uncmumym HUAY MUDHU, 636036,
2. Cesepck, Tomckoti 06a., np. Kommynucmuueckuii, 65
e-mail: elenateva@yandex.ru

3aMbIKaHHE SAEPHOTO TOIUIMBHOTO UHKJIA SBISETCS OJHOW W3
ctparernueckux neneit 'K «Pocarom», koTOpas MO3BOIUT pELINTH
OCHOBHBIE TMPOOJIEMBI SJIEPHON SHEPreTUKHU, BKJIOUYAsl MPEIOTBpaICHUE
HakoIieHus: oOiydeHHoro sigepHoro TtomnuBa (OSAT) u cokpamieHue
00bEMOB PAJMOAKTUBHBIX OTXOJOB 3a CHET TPaHCMyTallud MUHOPHBIX
AKTUHOMJIOB.

B »aToil cBs3u co3gaHue O€30MACHOrO0 KOMITAKTHOTO —«CYyXOI'O»
mpoliecca pereHepanuyd HUTPUIHOTO TOIUIMBA MO aHAJOTUMU C OKCHUHBIM
06e3 TiyOOKOM OYMUCTKH OT TPOJIYKTOB JENEHHS C MajbiM KOJUYECTBOM
OTXOOB SABJISIETCSA aKTyalbHOM 3amadeil. Cpeau Opyrux Takux MPOILIECCOB
AIEKTPOXUMUYECKAS] PETEHEPALINS BBI3BIBAET CYIIECTBEHHbBI UHTEPEC.

HUcnonszyemass B Hacrtosimee  Bpemsa  PUREX-texnosorus
nepepadotkun  OST ob6mamaer psagoM  HEJOCTAaTKOB:  TEXHUYECKAsS
CJIOHOCTH peau3aiuu, 00pa30BaHUe 3HAYUTEIHHOTO KOJNYECTBA KUIKUX
BBICOKOAKTHUBHBIX OTXOJI0B, BBICOKAs] CTOUMOCTbD U T.J.

[lepcrieKTUBHOM  aJNbTEPHATHBOM  CYMUTACTCS  MHPOXUMHUYECKAs
«cyxasp» TEXHOJIOTHsl, B YAaCTHOCTHM — IMepepaboTka B PpacIUIaBICHHBIX
consix. lIpemMymiecTBa HaHHOM TEXHOJIOTHHM: B COJIEBBIX pacIliaBax
nerpagauus OSAT B pagnallMOHHBIX TOJSX 3HAYUTEIBHO HUXKE, TEM CaMbIM
CHHUMAIOTCS OTPAaHUYEHUS] Ha YIEIbHYIO aKTUBHOCTH IepepadaThIBaeMbIX
MaTepuayioB, OHA MOKET OBbITh HCIOJb30BaHA [IJIsi TOILIMBA Pa3IUYHBIX
THIIOB, HET HCOOXOAMMOCTH B JUTUTEIbHOM BhIAepkke OAT u T.1.

KiitoueBbIM  MpoIieccoM JAaHHOTO TIepeliefia  SBJISIETCS aHOJHOE
pactBopenue (U,Pu)N u mpoaykroB pacnanga B pacriaBe 3LiCI-2KCl u
katonHoe ocaxjaenne U u Pu ¢ ucnonp3oBaHUEM KUIAKOTO KaJIMHEBOIO
Karoza. B oCHOBE MPUHATOrO TEXHUUYECKOTO PEIICHUS JISKUT COMMKEHHUE
YCIIOBHBIX CTaHAApTHHIX MoTeHImanoB BocctaHosienus U(II1)/UO(Cd) u
Pu(l1)/Pu0(Cd) 3a cuer pasmuumii B TEIUIOTaX pACTBOPEHUS W
YCTOMYMBOCTU UHTepMeTammyeckux coequHenuit UCd6 u  PuCde6,
PuCd11.

Jns npuHATHS PEIICHUS O BHEJIPEHUU TEXHOJOTMU TpelyeTcs
poBeleHne JabopaTOpPHBIX HUCCIENOBaHM IO  BONPOCAaM  CHSTHE
o0osouku, nepepadotku OAT B cTalmOHAPHOM PEXHUME, OUUCTKHU CPEeA OT
B3BECCH, MPSMOIo MOJY4YEHUS HUTPUIAHOTO TOPOIIKAa U3 KaJIMHEBOTO
CJIIUTKA U JIp.
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NCCIEAOBAHHUE BO3MOXKXHOCTH UCITOJb30OBAHUSA
PIN-®@OTOANOA0B AJA CIIEKTPOMETPUU
PEHTTEHOBCKOI'O U TAMMA-U3JIYYEHUA

Honeux JL.FO., Ky3ueyos M.C.
Tomckuu norumexnuyeckuu yHugepcumem, 634050,
2. Tomck, np. Jlenuna,30
e-mail: lyd1@tpu.ru

Ha mpeanpuatusx >HEPTONPOMBIIUIEHHOTO KOMIUIEKCA JTOJDKHBI
MPOBOJUTHCA YYETHBIE W TIOJATBEPKIAIOININE HW3MEPEHUS, I KOTOPBIX
MOTYT OBITb  HCIIOJB30BAHBI  CHEKTPOMETPHI  PEHTTEHOBCKOTO |
ramMma-usnydeHus. Ha Tekymuii MOMeEHT, Takoe 00OpylOBaHUE, B
OOJBIIMHCTBE CIy4aeB, SIBISECTCA TPYAHO TPAHCIOPTHUPYEMBIM U CTOUT
CYLIECTBEHHBIX JE€HEKHBIX CPEJICTB, U3-3a 3TOr0 BONPOC O MOUCKax Ooiiee
3G ()EKTUBHBIX METOJOB PErHCTPALIMUA U3ITyUYECHUs] OCTAETCS OTKPBITHIM [1].
PIN-poTtoanonsr  00iafaloT MallbIMH  pa3MepaMd M CTOMMOCTBIO,
JIETEKTOPbl, Ha OCHOBE TaKWX JUOJIOB, MOTYT TO3BOJIUTh YMEHBIIHUTh
CTOMMOCTb CIIEKTPOMETPUIECKOTO 000PYAOBaHUS U UX Pa3MEPHI.

[IpoBeneHHOE MOJACIUPOBAHUE, C TMOMOIIBIO CHUCTEMbI OUOIMOTEK
Geant4, moxazamo, Yro TonHas A(PPEKTUBHOCTH  PETUCTPALHUU
PEHTTEHOBCKOTO M TraMMa-M3JIy4eHHs  JEeTEeKTOpa, Ha  OCHOBE
PIN-boTonnona, wmama, Takxke, HauOojee I1EJIeCO00pa3HO U3MEPATH
oOnacth 10 100 x»B.

PeanuzoBanbl HEOOXOAUMBIE OJIOKH CHEKTPOMETPUYECKOM CHCTEMBI,
Takhe Kak: OJok muTaHusi, AeTekTop Ha ocHoBe PIN-doTommona, Gioxu

Py CUITUTEIS u YCHJIUTEIIS. N3mepenust 00pa3IoBbIX
CIIEKTPOMETPUUECKUX raMMa-HCTOYHHUKOB (OCI'n) MOKa3aJu
BO3MOKHOCTh perucTpanuu MOJIYYeHHBIM 00opyZ0BaHUEM

ramma-usnydenus sHeprueit 6onee 200 xkaB. Jluamazon ke 200 k9B
3aM0JIHEH IIyMaMHU MOJIYYEHHBIX YCTPOWUCTB. [[IMTENBbHOCTh UMITYyJIbCA OT
M3JTYyYCHUS B'Cs cocramsier okomo 50 MKC, 3a IOJOXHTETBHBIM
UMITYJIbCOM CJIETyeT XapaKTePHBIH «XBOCT» JIUTENIbHOCTHIO 150 MKC,
UMECIONTUN  OTpUIIATEIbHOE HANpsKEHHWE, YTO TOBOPUT O HHU3ZKOM
OBICTPOACHCTBUY CUCTEMBI.

Pe3ynbTaThl pabOTBhl yKa3bIBalOT Ha Malyl0 LEIeco00pa3HOCTh
ucnoas3oBanus PIN-GoTonmnonoB B monydeHHOW KOH(UTYpalMH, H3-3a
BBICOKOT'O YPOBHSI IIIYMOB M Majioi 3((EeKTUBHOCTH pErucTpaIiu.

JINMTEPATYPA
1. Khazhmuradov M.A. PIN Photodiodes For Gamma Radiation Measurements. / M. A.
Khazhmuradov, N. A. Kochnev, D. V. Fedorchenko // Radioelectronics & informatics.
—2012-Ne 4. —p. 74 -T717.
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HOJYYEHUE HUTPUIHOI'O YPAH-IINTYTOHHUEBOI'O
TOIVIMBA KAPBOTEPMUYECKUM METOJIOM

Hpyorcunun P.U., Jlanmes C.K., Cogpporos B.JI.
Cesepckuti mexnonoeuveckuu uncmumym HUAY MUDHU, 636036,
2. Cesepck, Tomckotl 06a., np. Kommynucmuueckuti, 65
e-mail: qweasdzxcdsa@rambler.ru

B mHacrosimee Bpemsi cymiecTByeT TmpoOiemMa B JalibHEWIEeM
UCITI0JIb30BAHUU SIJICPHON SHEPTETUKH, TaK Kak Uygs ocTaeTcst Bce MEHbIIE U
OH IO NPOrHO3aM OH MOKET 3aKOoHUMTCA B Ommxaimme 100 jer. Oty
npo0ieMy MOXKHO PEIIUTh 32 CYET M3rOTOBJIEHUS CMEIIAHHOIO
HUTPUIHOTO ypaH miyToHueBoro tormsa (CHYII).

[Ipenmymectso CHVYII TormBa sBisercs:

1) wusbasnenne ot U™, 3amenuB ero Ha Golee fewIeBblil OTBAIBHBIIL
U*%, B coueranuu ¢ Pu?®;

2) CHIDKCHHE pAJHOAKTHBHBIX OTXOJIOB 3a CYET [OBTOPHOTO
UCIIOJIb30BaHUs TOIJINBA;

3) HHU3Kas MOJIOKUTEIIbHAS MYCTOTHASI PEAKTUBHOCTH MPH BHITOPAHUH
TOTUINBA;

4) orpoMHBIC 3amachl WCXOJHOTO Marepuaiia Ui H3TOTOBIICHUS
CHVII;

5) ynelieBieHUE UCTIOIL30BAHUS SIIEPHON SHEPTETUKH.

[Tpouecc nomyuennss CHYII TomnmBa kapOOTEPMUYECKUM METOJIOM
COCTOUT U3 CJIEAYIOIINX OCHOBHBIX CTAIUN:
1) B3semmBanue mopomkoB UO, u PuO, B HeobXoaumoMm
COOTHOIIICHHH;

2) CMENIMBAaHUE B CMECUTEIISX;

3) u3MenbYCHUE B MAPOBOW MEIILHUIIC;

4) mpecoBaHUE B JUCKUA HEOOXOIAMMBIX THAMETPOB U TOJIIWHBI;

5) kapOOTEpMUYECKHII CHHTE3 B Fa30BOM IMOTOKE a30Ta.

Kapborepmuueckuii CUHTE3 TMO3BOJIIET IMOJYYUTh CMEIIAHHbIE
HUTPUIBl ypaHa W IUIYTOHHS C HHU3KUM COJAEp)KaHUEM Yrjiepoaa u
KHucaopoa, okosio 300 MJIH

Ucnons3oBanue CHYII nnst siaepHOro TOIUIMBAa OrpaHUYMBAETCS
TemriepaTypoil B 1eHTpe Tabnmetku. [Ipum Temmepartype Bbime 2000 K
MPOUCXOJIUT PECTPYKTYpU3ALUS U Pa3I0KEHUE HUTPUIOB ¢ 00pa30BaHUEM
KUIKOMETAUINYeCKOH  ¢da3bl, UYTO OOYCIOBIMBAET  CYLIECTBEHHOE
U3MEHEHUE CTPYKTYpbl, COCTaBa M TOBEJCHUS TEIJIOBBIACISAIONIETO
CTEPKHS.

B noxnane OyaeT mpeacTaBiieHO MOAPOOHOE ONMUCAHUE TEXHOJIOTHUU
usrotosyienuss CHYII TomuBa u ucnoias3yemMoro o0opyA0BaHUs.
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COPBIHMOHHBIE MATEPHUAJIBI HA OCHOBE HEJIVIFOJIO3bI
JJIAA U3BJIEYEHUA 30JI0TA U3 XJIOPUIHBIX PACTBOPOB

Kosanvckan A.b., 3enuuenko E.A., Aeceesa JLJ., I y3eee B.B., ['yposa O.A.
Cesepckuti mexnonocuveckuu uncmumym HUAY MUDHU,
636036, 2. Cegepck, Tomckoti 001., np. Kommynucmuueckuti, 65
e-mail: yana-sti@bk.ru

CopOrmoHHbIE MaTepuajbl IIUPOKO MPUMEHSIOTCS B Pa3InYHBIX
OTpacisiX NPOMBIIUIEHHOCTH, B TOM 4YHUCJIE€ B TEXHOJOIMH PEIKHUX,
PaJMOAKTUBHBIX U OJaropoJHbIX METaUIOB, B MpOLEccax NMepepadoTKu U
YTWIA3aUUU PAJUOAKTUBHBIX OTXOJOB, BOJOOYHUCTKM M BOJONOJITOTOBKH
[1, 2]. OnHUM K3 IEPCIEKTUBHBIX CIOCOOOB CO3/IaHUsI COPOSHTOB SIBIISICTCS
CHUHTE3 MaTEPHAJIOB HA OCHOBE LIEJUIKOJIO3bI U €€ IPOU3BOJIHBIX. M3BECTHO,
YTO IEJUTI0NI03a CIIOCOOHA COPOMPOBATH MOHBI TSHKEIBIX U PAIMOAKTUBHBIX
METaJIOB, U TIOTOMY MOXET OBITh UCIIOJIb30BaHa B Ka4eCTBE COPOCHTA Kak
OTZIEJIbHO, TaK U B BUJI€ KOMIIO3UTOB C Pa3JIMYHBIMU MaTepuanamiu [3].

[Tpennaraemasi TEXHOJIOTHS BKJIIOYAET B ceOs CIEAYIOIIME CTaIUU:
U3MENIbYEHNE  LEJUTIONIO3bl, XMMHYecKas  o0paboTKa  LEJUII0JIO3HI,
AKCTPYIHUPOBAHUE, OTBEPKICHUE MaTepHuajia B (POPMOBOUYHOM pPACTBOPE,
IPaHyJIUPOBAHKE, TPOMBIBKA U CYLIKA FPAHYI.

KauecTBeHHBINI PEHTIeHO(IYOPECLIEHTHBIN aHAM3 MaTepuaia 10 U
nocie copOUMM 30J0Ta M3 XJIOPUIHBIX PACTBOPOB MPOBOAMIM Ha
cnektpoMetpe «Crnekrpockan» npousBoactBa HITIO «Cnektpon» (Poccus,
r. Cankr-IlerepOypr). OOenHEHHBIE PACTBOPHI  HUCCIEIOBAIM  Ha
OCTAaTO4YHOE COJZIep KaHHe 30J10Ta METOJIOM UHBEPCUOHHOU
BosbTamnepoMerpuu Ha aHanmzatope CTA-1 (OO0 «UTM», Tomck).

B pesymbrare pal®oThl ompezelreHa METOAWKAa  IMOATOTOBKH
MaTepUasoB, COJIEPXKALIUX XJIOMNKOBYIO LEJUII0I03Y, K COpOLUU 30JI0Ta U3
XJIOPUIHBIX PACTBOPOB, YCTAHOBJIEHA COPOIIMOHHAS EMKOCTh MaTepHuaa 1o
OTHOILIIEHUIO K 30JI0OTY M IIOKa3aHO, 4YTO COPOEHT CONOCTaBUM WU
MPEBOCXOAUT UCMOIb3YEMbIE AaHAJIOTH MO PSIAY XapaKTEPUCTHK.

JIUTEPATYPA
1. Dictionary of Renewable Resources. Ed. By H. Zoebelein 2-nd ed. Einheim, Wiley-
VCH. 2001. 408 p.
2. AtaxanoB A.A., IOnycoB M.1O., CapreimcakoB A.A. CpaBHUTEIbHBIE UCCIIEIOBAHUS
COpOIIMOHHBIX ~ CBOWCTB M  KaNWUISPHO-TIOPUCTOM  CTPYKTYPBI  IIEJUIIOJIO3bI,
MHUKPOKPHUCTANTNYECKON 1LEJUTI0N03bI U HAHOUEIUTI0N03bl // XUMHsS pPacTUTEIBHOTO
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3. Huxudoposa T.E., KoznoB B.A. MexaHu3m H3BIICUEHHUS TDKEIBIX METAUIOB U3
BOJIHBIX PAacCTBOPOB XMUMMYECKH MOAMDUIMPOBAHHON LEUTI0030H // DUMKOXUMHUS
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HCCJIEIOBAHUE MEXAHHU3MOB MJJACTAYECKOM
AE®OPMAILIUU OBJYYEHHBIX HEUTPOHAMM METAJIJIOB
A CIIVTIABOB

Konecnuxos A.H.

Jumumpoeepadckuil UHIHCEHEePHO-MEXHON02ULEeCKULL UHCIUMYM
HUAY MUDU, 433511, 2. Jumumposepao, Yuvsanosckotl ooi.,
ya. Kyubvuuesa, 294
e-mail: diti@mephi.ru

JlucnokanoHHas CTPYKTypa B IPOLECCE AKTHMBHOM IUIACTHYECKOU
nedopmali mpeTeprieBaeT psija NPEeBPALIEHUNA, KOTOPbIE B 00JIy4EHHBIX
CIUIaBaX MMEIOT 3aMETHBIE OTIWYMS. JTO, B MEPBYIO o4yepenb, PeHOMEH
KaHAJIMPOBaHUS IIacTUYECKOM nedopmanuu. IMEHHO OH OTBETCTBEHEH 3a
KBa3UXpYyIKoe paspyueHue 4exsioB TBC, 3a pe3koe ycuineHue mpoueccoB
KOPPO3HOHHOTO PACTPECKUBaHUs U T.1. B o0imacTu cpenHux temmneparyp
(350-500 °C) pamuanuoHHOE YNPOYHEHHE W pPACIyXaHHE IOCTABHUIIH
npeaen HCIOJIb30BAHUID  XPOMO-HUKENEBBIX AYCTCHHTHBIX CTajel Kak
KOHCTPYKIIMOHHBIX MatepuaioB 4exjioB TBC peakTopoB Ha OBICTPBIX
HeWTpoHax.  PeBOMIOIIMOHHON  SBISIETCS  KOHIEMIUS  pa3pabOTKu
PAIUAIMOHHOCTOMKUX KOHCTPYKIIMOHHBIX MAaTepHaIOB I  000JIOYEK
TBYJIOB, B OCHOBE KOTOPOW JIKUT HCIOJIb30BAHUE METACTaOMILHOCTH
CTPYKTYpHI CILIaBOB ISl MIPEAOTBPAICHUSI HAKAIUIMBAHUS PaIUALIMOHHBIX
ne(eKTOB 3a CYET MPOLECCOB, YCKOPSIOUIMX PEKOMOMHALINIO BaKaHCUI U
uHTepctuimii. K uncny takux cucrem otHocstcest cruiaBel Ni-Cr-Mo ¢ 38-
42% Cr, B KOTOPBIX B TemriepaTypHoM uHTepBanie 350-450 °C obpa3syrotcs
JIOMEHBI OJIMKHETO TOPSIIKA.

B canysae BTPO Ha mnepBoe MeCTO BBIXOASAT MPOLECCHI
3€pHOTPAHUYHOrO MPOCKAIb3bIBAHMS, KOHTPOJIMPYEMBIE CKOPEE SHEpPrueu
rpaHuIl 3epeH, YeMm cerperainuei renus. JlerupoBanue OOpoM, TMOBBIIIIAS
DOI'3, mo3BossieT poccuiickoit ctamu DK-164 ¢ 20%Ni nemoHCTpHUpOBaTH
MpUEMJIEMYIO TJIACTUYHOCTD NIPHU cTeneHu noBpexaeHus 10 100 cHa.

OcoObIli crydail TIpencTaBiIIeT paaualvoHHas Toj3ydecTh. Eciam B
80-90-e roap1 K 3TOMY SIBICHUIO OTHOCHJIMCH OTPHUIATEIBHO, TO JIETATbHBIN
aHAIM3 HaNPsOKEHHO-AehopMHUpoBaHHOTO coctosiHus TBC u  TBAJIOB
MOKa3aJl, YTO MPU MPABUILHOM BHIOOpPE TAP «TOIUTMBHAS KOMITO3HITHSI -
Matepuan OO0OJIOUKM» BIIOJIHE BO3MOXXHO 3a CYET paJualliOHHOU
MOJI3yYECTH PA3rPy3UTh 000J0UKY 10 O€30MACHBIX YPOBHEN HANPSHKEHUM.

Ha ceromuamHuidi JOeHb HE CYIIECTBYET KOHCTPYKUIHMOHHOTO
Marepuana, oOJaJarollero CBOMCTBAMH, KOTOpbIE€ IO3BOJWIN OBl
UCITI0JI30BaTh €r0 BO BCEM JAMana3zoHe padouux TeMreparyp U (pJiroeHCcoB
HEUTPOHOB. 3ajaya COCTOUT B MOJAOOPE KOHKPETHOTO Marepuaia Mo/
KOHKPETHYIO (DYHKIIHIO.
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BJIUSIHUE TEXHOJIOI'MH BBIITIOJTHEHHUS HA KAYECTBO
AHTUKOPPO3MOHHOMU HAIIJTABKHN OBOPYIOBAHUSA ADY

Konokonos E.U., Tomunun C.A., Kosanenxo H.C.
Boneooonckuti unorceneprno-mexnuueckuti uncmumym HUAY MUDU,
347340, e. Boncooouck, yn. Jlenuna, 0. 73/94
e-mail: VITIkatMPM@mephi.ru

B »HEproMammHOCTPOCHUH IMIMPOKO MPUMEHAKOT TEXHOJIOTHUH
HAIUIaBKU aHTUKOPPO3MOHHBIX MOKPBITUA HA BHYTPEHHIOKO IMOBEPXHOCTH
U3rOoTaBIUBaeMoro  oOopymoBaHus. CBapuBaeMOCTb  TMOKPBITHUS €
KOPIIYCHOM CTajbl0 00€CIeUnBatOT IPUMEHEHUEM ABYXCIOMHON HAIIABKH,
MEPBBIM CIIONW KOTOPOW BBIMOIHSIOT MTyOOKOAYCTEHUTHBIMU MaTepHaiaMu
JUISL TIpEIOTBpAIICHUsT 00pa30BaHUsl MAPTEHCUTA IMPHU MEPEMEUTUBAHUU C
OCHOBHbIM MeTauioM. [Ipu 3TOM, B 3aBUCHUMOCTM OT pPacyeTHOIO
XUMHUYECKOTO COCTaBa METAJUIMYECKOM BaHHbI W HAJIWYMS MpHUMECEN
BO3MOXEH AayCTEHUTHBIM THUN  KPHUCTAJUIM3ALMU, CIIOCOOCTBYIOIIMIA
oOpa3oBaHUI0 ropsuux TpemmH. Habmomaembplie pa3nuuus B COJAEPKaHUU
o-beppuTa BIUSIOT Ha YPOBEHb IUIACTUYHOCTH, YTO MOXKET MPUBECTU K
OXPYIYMBAHMIO B IMPOIIECCE IKCIUTyaTalluH, BCIEACTBUE pacnana ¢eppura
c oOpazoBaHueM o-¢asbl. BeisicHeHHEe MPUYKUH OTKJIOHEHUU JJIS IPUHSITHUS
pEIICHU MOKHO YCKOPUTH MPOBEACHUEM (pakTorpaduueckoro aHaiusa
[1] mocne ucnblTaHUMi Ha 3aru0 HAIUIaBJIECHHOTO TOKPHITHSA. B 1emowm,
YPOBECHb KAue€CTBA HAIUIABJICHHBIX IIOKPBITUM HE B TIOJIHOM Mepe
YIOBJIETBOPSIET TpeOOBaHUSAM MOTpeOUTENEl MO CTAOMIBHOCTU CBOICTB,
HAJIMYHIO 1€(PEKTOB U IPOU3BOAUTEILHOCTH.

C yd4eToM BBIIIEU3IIOKEHHOIO HauOojee MEPCHEKTUBHO NPUMEHEHHE
OJTHOCJIOMHOM 3JIEKTPOLUIAKOBOM HAIUIABKA OJHOM WJIM JBYMs JICHTAMH C
UCIIONIb30BAHUEM KEPaMHUECKOro (iroca. ITOMY METOLY HE CBOMCTBEHHBI
HE/IOCTATK! CYILIECTBYIOIIUX TEXHOJIOIMH U OH YK€ BKJIFOUEH B HOPMATUBHYIO
nokymeHTanuio mo cBapke u HarwiaBke (HII-104-18). HaubGombmmit sddexrt
o0ecrieunBaeT ABYXJICHTOYHAS HAIlJIaBKa, KOTOPAsi CHUXKAET TEIJIOBIOKEHUE U,
COOTBETCTBEHHO, JIOJIF0 OCHOBHOTO MeTajlla B MeTaJundeckoit BanHe (110 10%),
OoJiee BBICOKasi TEMIEpaTypbl KOTOPOM YMEHBIIAET BETMUYMHY COOCTBEHHOIO
MAarHUTHOTO MOJISI, YXYIIIAIOIIEr0 COCTOSHUE MTOBEPXHOCTH MTOKPHITHS [2].

JIMTEPATYPA
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KAYECTBO BbIIIOJTHEHHUSI CBAPHBIX IIIBOB KOPIIY CHbBIX
CTAJIEM ADY U TPEBOBAHUSA K OBPASIHAM-CBUJAETEJIAM

Konokonos E.U., Tomunun C.A., Jlazapenuxo H.C., Mockosasa A.H.
Boneooownckuii unorceneprno-mexnuueckuti uncmumym HUAY MUDU,
347340, 2. Boneooowck, yn. Jlenuna, 0. 73/94
e-mail: VITIkatMPM@mephi.ru

Jns npumeHeHHsT B PEAKTOPHBIX ycTaHOBKax Tuna BBOP,
CIIPOCKTHUPOBAHHBIX Ha JUTUTENBbHBIA MEPUO]] KCILTyaTalluu, pa3paboTaHa
KOpIycHas ctaiib HoBoro nokojeHust 15X2HM®A, knacc 1, obnanaromias
BBICOKOW TE€XHOJOTUYHOCTHIO MPU U3TOTOBJIICHUU W3/CJIMI U MOBBIIIIEHHBIM
CONMPOTHUBJICHUEM PAAUAIIMOHHOMY OXpPYMYHMBAHUIO. JTO 00ecCreynBaeTcs
MOBBIINIEHHON YHCTOTOW MO BPEAHBIM MPUMECSAM TSDHKEIIBIX JIETKOILIABKUX
MeTauioB. Bmecte ¢ TeM, npuMeHsieMble B COOTBETCTBUU C HOPMAaTHBHOM
JOKyMEHTAllMeH CBAapOYHBbIE TEXHOJIOTMM W MaTepuaibl JJI1 ATOW CTaau
MoKa HEe OO0eCleYynuBalOT aJ[eKBaTHOTO OCHOBHOMY METAJUTy YpPOBHS
TpeHmIMHOCTOMKOCTH MeTauia mBa [1]. B mociemHioro  Bepcuio
HOpMAaTHUBHBIX MarepuajioB no cBapke (HII-014-18) yxe BHeceHBI 0C000
YUCTBhIE CBApPOYHBIC IMPOBOJIOKA U KEpaMHYeCcKue (QIIIOChl, MPUMEHEHHE
KOTOPBIX MOKET OO0ECIHEYHUTh MOJyUYeHHE KayeCTBEHHOTO MeTajlla IIBa.
OpnHako, TpU UCHBITAHUSAX HA YAAPHYIO BA3KOCTh HAILJIABIICHHOTO METalia
B M3JIOME BBIBISIIOTCS YYAaCTKU XPYIKOTO MEXK3EPEHHOTO pa3pylICHUs,
KOTOPbIE JOJKHBI MPOSIBISATHCA TOJBKO MOCIE JUIUTEIBHON AKCILTyaTalluu
peakropa. IIpu aHanm3ze MaKpOCTPYKTYpbl BBISBISIOTCS HEAOPAOOTKHU
TEXHOJIOTUM: KPYMHOJAEHAPUTHOE CTPOEHUE, HApyUIEHUs B pPacKIaaKe
BAJIMKOB, HEJOCTATOYHAsl IUUPUHA 30HBI [EPEKPUCTAIUIM3ALUU, YTO
CIIOCOOCTBYET YBEJIMUYEHUIO CKIIOHHOCTH K XpPYIKOMY pa3pyIIEHUIO.

Tak Kak H3rOTOBJIIEHHE KOPIIYCOB AaTOMHBIX PEAKTOPOB M3 HOBOM
CTAIM YK€ OCYIIECTBISCTCA, TPH pean3alid TporpaMm 00pas3IoB-
ceugereneii (OC) 1enmecooOpa3HO TMPOBEICHHE HE TOJBKO OILICHKH
TPEUIMHOCTOMKOCTH, HO M aHalW3a COCTOSIHUA MeTajla IIBa. JTO
corimacyerca ¢ mnpemnarasmmmcs OI'HIL «KypuaroBckuii wmHCTHUTYT»
nepexonoM K aaantupyembiM nporpammam OC, coryiacHO KOTOpPhIM B
CBSI3M C BO3MOXHBIM HM3MEHEHHUEM YpPOBHS 3HAHUNA KM HOPMATHUBHBIX
TpeOOBaHMII B peakTope OOJydaroTCsl 3arOTOBKU ITATHBIX MAaTepUaJIoB, a
00Opas3Lbl aKTyaJIbHbIX THUIIOB U3TOTABIMBAIOTCS U3 HUX MOCIE BBITPY3KH.

JINTEPATYPA
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IMPON3BOJACTBO JIMOKCHUJIA TUTAHA

Konrowenko A.M., Kapmawos E.IFO.
Cesepckuti mexnonocuveckuu uncmumym HUAY MUDHU,
636036, 2. Cesepck, Tomckoti 0o, np. Kommynucmuueckuit, 65
e-mail: konyushenkoa@inbox.ru

JInokcul ThTaHa BXOAUT B YHCIO BAXKHEHUIINX HEOPTaHUYECKHUX
coenuHeHnii. Ero cBoiicTBa: BBICOKas pa30enmBaromas CrIoCOOHOCTS,
XOpoIIasi COBMECTHMOCTh C JIFOOBIM IIJICHKOOOpaszoBaTeseM, BBICOKAs
aTMOC(epo- M BIaroCTOMKOCTh, HETOKCHYHOCTh, XUMHUIECKasi CTOUKOCTD.

JInokcui ThTaHa TPUMEHSETCA B: MPOW3BOJCTBE JIAKOKPACOYHBIX
MaTepuaioB, TPOWU3BOJACTBE  IJIACTMACC, MPOU3BOJICTBE  OyMarw,
IIPOM3BOJACTBE XUMUYECKUX BOJIOKOH U JIp.

CynbdaTHbli crocod MOMy4deHUs: pyla, CcoJepkaiias THUTaH,
pacTBOpsIETCS B CEPHOM KHUCIIOTE, 00pa3ysi pacTBOpHI CyJiIh(}haToB THUTAHA,
xKeresa U Jp. METaJUIoB. 3aTeM, B psijie XUMUUECKUX PEakinii o0pa3yercs
0a30BBIM JMOKCHJ THUTaHA. JIOCTOMHCTBA — MPOCTOTA TEXHOJIOTHH,
UCIIOJIb30BaHue OoJiee OeMHBIX M JemeBbIX pyn. Hemoctatku — ciioxkHast
MHOTOCTAQIMMHAsI CX€Ma, BBICOKMN pacXoJl CEPHOM KHUCIOTHI, BBICOKHE
MOKA3aTeNM 3arpsSI3HEHUS OKPYKAIOIIEH CPEbI.

XJTOpHBIM CMOCO0 MOJMY4YeHUs: TUTAHOCOJEpkKaliasi pyJa BCTyNaeT B
PEAKIHIO C XJIOPHBIM Ta30M IPU MOHWKEHHOM JAaBJICHUHU, B PE3yJIbTATE
yero o0pasyercsi TeTPaxJopu]l TUTAHA. 3aT€M €0 OKHUCIISIOT TIPU BBICOKOM
TeMmreparype, B pe3yibTare dYero oOpa3yeTcs JTUOKCHJA THUTAHa.
JI0CTOMHCTBA — 3KOJIOTMYECKU YUCTBIN, POU3BOAUTHCS YUCTHIMA MPOIYKT C
MEHBIIIUM JUANa30HOM pa3MepoB uacTull. HemoctaTku — m3bupateseH K
CBIPBIO, IPUMEHEHHUE KOPPOZUOHHOCTONKOTO 000PY/I0BaHUS.

Oropuansiii  criocod. Takas Ttexuonorust npumensiercss Ha CXK.
WNpMEeHUTOBBIN KOHIIEHTpAT MoABepraercs (TOPUPOBAHUIO aMMOHUS U
MOCTYIAeT Ha MEPBYIO CTAIUIO CYOJIMMAIINH, TJI€ OTIACISIETCS U30BITOUHbIN
oudropua ammonus. Jlanee BTopas ctaausi cyoauMaIuu, e MpoOUCXOIUT
BO3TOHKa (PTOPAMMOHMITHOTO KOMIJIEKCA TUTaHA. 3aTeM CyXas OYHMCTKa U
CTaJIdsl MTUPOTUAPOIIN3A, TMI€ MOJyYaeTCsl JUOKCU TUTaHa. JJoCTOMHCTBA —
MEHBIIIEE 3arps3HEHUE OKpYXKawulen cpenbl. Hemocrarku — BbICOKas
CTOMMOCTh KOHEYHOTO MPOJIyKTa, OOJIBIION pacxoj] peareHTOB, CII0KHOCTh
OYMCTKH KOHEYHOTO MPOJYKTA OT UCIIOJIb3yEMbIX PEareHTOB.

JINTEPATYPA
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JJIEKTPOHHO - MUKPOCKOIIMYECKOE UCCJIEJOBAHUME U
MN3YYEHUME BJMAHUA AKTUBUPYIOIINX TOBABOK HA
HOJYYEHUE UHTEPMETAJIJIMAOB METOJ1OM CBC

Koconanosa /].A., ¥Ypcaxuu O.B., qupkynos I1.T.,
I'yseesa T.U., Mycaumosa A.B.
Cesgepckuti mexnonoeuveckuu uncmumym HUAY MUDHU, 636036,
2. Cesepck, Tomckou 06a., np. Kommynucmuueckuti, 65
e-mail: t.guzeeva@yandex.ru

bonpmonn MHTEPEC B NMPOMBINIUIEHHOCTH MNPEACTABISIOT MOPUCTHIE
MarepuaJbl, nonydeHHele Metogom CBC [1]. CuHTe3mpoBaHHBIN
NOPUCTBIA  Marepual  MOXET OBbITh  HCIOJB30BaH B  KaudecTBe
(GuIbTpYyIOIIEro MaTepraga B BbICOKOArPECCUBHBIX Cpelax, HampuMep, B
¢unpTpax (QTOpcoAepKAIIMX Ta30B IMOCJIE IUIAMEHHOTO peakTopa
IIPOU3BOJICTBA reKcapTopuja ypaHa, a TAKXKE SIBISATHCA HOCHTENIEM IS
KaTaJnu3aTOPOB, UJIM CAMOCTOSTENLHO BBIMOIHATh (DYHKIIMH KaTalIu3aTopa.

Crpykrypa wuszgenuid, mnomydeHHelx Mmerogom CBC, 3aBucut oT
KAauUEeCTBEHHOIO M KOJMYECTBEHHOIO COCTaBa HWCXOJHBIX IOPOUIKOB,
aucnepcHocTd M Apyrux  (axtopoB. C  HOMOIIBIO  CKAaHUPYIOIIETO
3JIEKTPOHHOTO MuKpockona (COM) OblIM  HCCIEAOBaHbl CTPYKTYpPHI
MOPOIIKOB ~ aIlOMUHMS, THTaHa, HHUKens W okcuga BaHagus (V).
DNEKTPOHHO-MHUKPOCKOITMYECKHUI aHAJIN3 M0Ka3ajl, YTO MEJKOINUCIIEPCHBIE
MOPOUIKU arjOMEPUPYIOTCS U 00pa3yroT JOCTATOYHO KPYIHbIE YacTUIlbl. C
NOMOILBIO  AHEProAucHepcuoHHON mnpuctaBku COM Obul  onpeneneH
COCTaB ITOPOILKOB.

Cunres CBC-cTpykTyp HpPOBOJWIM B KBaplE€BOM TOJICTOCTEHHOM
pEaKTOpe MpU OCTATOYHOM JaBieHun |1-3 MM pr. cT. MHMUMHpoBaHue
pPEaKIMU CUHTE3a OCYIIECTBIISIIN JJIEKTPOTYTOBBIM HAIPEBOM.

YcTaHOBIIEHO, YTO BBEICHHE B cOocTaB cMecu mopomkoB T1:Ni okcuaa
BaHagus (V), aKTUBUpyeT TMpolecC TOPEHHS, CKOPOCTh KOTOPOTO
Bo3pactaeT B 1,5-2 pa3za npu BBenenuu 1-6 % V,0s, COOTBETCTBEHHO.

[lonmyyeHHass  CTpyKTypa HHTEPMETAUIMJa HUMEET  Pa3BUTYIO
MOBEPXHOCTh, BBICOKYIO MOPUCTOCTH, OOJIBIIYIO TMOBEPXHOCTh KOHTAKTA.
Martepuasl UMeeT BBICOKYIO IPOYHOCTh U TEPMOCTONUKOCTD.

B HacTosmee BpeMsi MPOBOAATCSA SKCHEPUMEHTHI U CPAaBHHUTEIbHBII
aHaJIM3 M0 MCMOJIb30BAHUIO B KAUE€CTBE aKTUBUPYIOMIMX J0OABOK OKCHIOB
epusi, UTTPUsS, XpOMa U Maprasua.

JINTEPATYPA
1. MepxanoB A.I'., Mykacesn A.C. Teeppomnamennoe ropenne. M.: Topyc Ilpecc,
2007. —336.c.


mailto:t.guzeeva@yandex.ru

32 Axmyanvhsie npodaemsbl UHHOBAYUOHHO20 PA3BUMUS A0EPHBIX MEXHON02UU

OIIPEAEJIEHUE JMHAMUKU USMEHEHUWSA JABJIEHUA I'T1Q
HA CTEHKMU TBJ2JI PY BB2OP-1000

Kocmiwouenxo K.C.
HU Tomckuii nonumexnuueckuu ynusepcumem, 634000,
2. Tomck, Tomckou o6a., np. Jlenuna, 30
e-mail: kostyuchenko.ks@gmail.com

Jnnamuka w3MmeHeHus pgasineHus [1IJI Ha TB3n C BHYTpeHHEU
CTOPOHBI B TPOIECCe OIKCIUTyaTallMM SIIEPHOrO TOIUIMBA H300paskeHa
pucyHKe 1.
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Pucynoxk 1 — Jlunamuka nsmenenus nasnenus ['11/] Ha TBa1 ¢ BHyTpeHHEN
CTOPOHBI B MPOLECCE IKCIUTYATALUH SIEPHOTO TOIIMBA

Heo6xonuMo OTMETHTH, YTO TJIaBHBIA BKJIaJ B JIaBJICHHUE, KOTOPOE
OKa3bIBAETCSA Ha CTCHKU TBAJIA U3HYTPH, BHOCAT CTAOUIIbHBIEC Fa3000pa3HbIe
MPOAYKTHI JACJIEHUs, TaK KaK KOHLIEHTpAaUHWs HUX SIAEP YBEIUYMBAECTCS CO
BPEMEHEM U HE JJOCTUTaeT CTAlMOHAPHOTO 3HAYCHMUS.

JIMTEPATYPA
1. Peaxtopnoe matepuanosenenue/ J[.M. Cxopos, }0.®. Bberukos. — M.: Atomusznar,
1968. — 344 c.
2. Martepuansl siaepHOM TexHMKH: YueOHHMK 11 By3os/ B.B. T'epacumon, A.C.
MonaxoB. — M.: Dueprousnat, 1982. — 288 c.
3. Mep3mukun I'.SI. OcHOBBI Teopuum sAIepHBIX peakTopoB. Kypc i
sKcrutryaranonHoro nepconana ADC/ — Ceacronons: CHUSADulI, 2001. — 340 c.
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METO/bI N3BJIEYEHUA CKAHAUA
N3 PA3JIMYHBIX BUTOB CbIPbs

Kysomun A.A., Maxacees IO.H.
Cesepckuu mexrnonoeuyeckuil uncmumym HUAY MUDHU, 636036,
2. Cesepck, Tomckoti 06a., np. Kommynucmuueckuti, 65
e-mail: powermoveae@gmail.com

Bcero nmumbs 40 ner Hazaag cKaHAMM He MpeACTaBIsT 0CO0O0M
MIPOMBIIIUIEHHON [IEHHOCTH, HO celuac SBIISIETCS. OAHUM U3 CaAMbBIX JOPOTUX
pEIKNX METAJUIOB Ha 3emJie, HE UMEIOIUN COOCTBEHHBIX MECTOPOXKICHUIA.
Ero JIOPOTOBU3HA oOycliaBIUBaeTCs TPYJIOEMKOCTBIO U
MHOTOCTaJUHHOCTBIO TPOU3BOICTBA U OTPOMHOM c(hepoil MPUMEHEHUS.

CkaHIui MCHOJIB3YIOT Ui MPOM3BOACTBA JIaMHn U cynep-OBM, ero
pPaIMOaKTUBHBIE HM30TONBI  HCHOJIB3YIOTCSI B  KaueCTBE METOK B
MPOMBINJICHHOCTH W MEIUIIMHE, TakKe OH HE3aMEHHMM B CO3JaHUU
OTHEYNOpOB I  METaJUIyprUuecKod  MPOMBIIUICHHOCTH,  Kak
MUKpOJETUpYIOIIas J00aBKa, 3HAYUTEIHHO TOBBIINIAET MPOYHOCTHHIC
XapaKTEPUCTUKU AJTIOMUHHUEBBIX CILJIABOB, YTO SIBJSETCS MEPBOMPUUYMHOMN
JUTSL KPYITHOMACIITaOHOTO MPOU3BO/ICTBA.

Ckanauii He UMeeT COOCTBEHHBIX MECTOPOKIECHUHN, €ro U3BJIEKAIOT U3
CKaHJIUHACOACPKAIINX OTXOJOB C TOMOIIBIO PA3IUYHBIX COPOCHTOB.
3HaUUTENbHBIE PECYPCHI CKaH/IMsI COCPEIOTOUEHBI B OTX0/1aX MepepaboTKu
Pa3JIMUHBIX PYJI: OTXOJbl TUTAHO-MarHueBoro npousBozicTea (100-350 r/1);
oTxonl nepepabotku 60okcuToB (10-200 1/T); HITAKK OJIOBSIHHOW IJIABKU
(200-2200 r/T); otxompl oT mpousBoacTBa ypaHa (200-2000 r/T); oTXombl
BoJib(ppamoBoro mnpousBojacTBa (500-10000 r/T); mutaku MOpPOU3BOICTBA
gyyryHa (80-600 r/t). Kak ™Mbl BHUOUM, B OTXOJaX YypaHOBOWU
MPOMBIIUIEHHOCTU COJAEPKUTCS 3HAUYUTEIBHOE KOJIMYECTBO CKAHAMS, YTO
JTA€T aTOMHOM MPOMBIIIJIEHHOCTH COOCTBEHHYIO CBIPHEBYIO 0azy st
HapabOTKKU MeTasLa.

Tak kak CKaHIUW SBISETCS JOPOTOCTOSAIIMM M TIEPCIEKTUBHBIM
METaJUIOM U UMEET BHYIIUTEIHHYIO 3HAYMMOCTh JUIsl aTOMHOW OTpaciiu, a
CBIpbEBOM 0a3oi [JIi €ro HapaOOTKU SBJSIFOTCS OTXOJbI YPaHOBOM
MPOMBITIUICHHOCTH, 1EJBI0 UCCIENOBaHUS OYyJeT OIleHKAa JIOCTOMHCTB H
HEJIOCTATKOB CYIIIECTBYIOIIMA METOJIOB MOJYYEHUSI U OYUCTKH OKCHJIA
CKaHJIUA.
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IMPOU3BOJACTBO TABJIETUPOBAHHOI'O
MOKC - TOIIVIMBA

Jlanmes C.K., Cogpponos B.JI., Ipyoscunun P. .
Cesepckuu mexrnonoauyeckuil uncmumym HUAY MUDHU, 636036,
2. Cesepck, Tomckou o61., np. Kommynucmuueckuti, 65
e-mail: psihiatrist@mail.ru

OnuH U3 COBPEMEHHBIX MyTeW MOBBIMICHHUS (PPEKTUBHOCTH SISPHOM
SHEPreTUKH — BHEAPECHHE TMEPCIEKTUBHBIX TOIUIMBHBIX MAaTEpUalioB, B
yactHoctd MOKC-TomuBa.

Tabnerounas texHomorus MOKC-tommBa mnpencraBisger coOoi
MPOECKIHMI JAaBHO M YCHEHNIHO OCBOCHHOW TEXHOJIOTUM YPaHOBOU
«TalbJeTKW» Ha  U3TOTOBJCHHE  CMEIIAHHOTO  OKCHUIHOTO  ypaH-
IUTyTOHUEBOTO TOIUIMBA. [IpenmyiiecTBOM JaHHON TEXHOJIOTHU SIBJISIETCS
TO, 4YTO «TabJeTKW», KaK TMPOAYKT OTIEIBHOTO Tiepenesia, XOpOIIo
noAjaroTcs KOoHTpoio. Kpome Toro, yke NONY4YEeH 3HAYUTEIIbHBIN
MOJIOKUTENbHBIA ONBIT (pabpuKaruu U OOJydeHUS SKCIEPUMEHTATBHBIX
tertoBbesomuXx coopok (TBC) ¢ TabneToyHbIM TOILUIMBOM B aKTHBHOM
30He peakTopa. K 4nciy HeT0CTaTKOB MOXKHO OTHECTH UYBCTBUTEIBLHOCTH
TEXHOJOTMU K TIPUMECSIM U IeJeBbIM J00aBKaMm, HalpuMmep, Mpu
peanu3aliy 3aMKHYTOT0 [IUKJIA C TPAHCMYTalluel MUHOPHBIX aKTUHUIOB.

[IponsBoacTBEHHBIN KOMIUIEKC N0 u3rotoBieHuto MOKC-tomnuBa
COCTOUT U3 CIEAYIOIIUX TIEPECIIOB!

- OYUCTKHU U TIEPEOYHNCTKU TUTYyTOHUS;

- W3TOTOBJICHHS TOIUTMBHBIX Ta0JIETOK, MTOATOTOBKA MPECC-TMOPOIITKA C
no0aBiieHHEeM TUIACTU(DUKATOPOB W TMOPOOOpa3oBaresieid, MPEecCOBaHUE
Ta0JIETOK MO JaBIEHWEM, C HMCIOJb30BAaHHEM TBEPOCIUIABHOTO IPECcC-
WHCTPYMEHTA BBICOKOTEMIIEPATYPHOE CIIEKaHHUE B CPEE BOJAOPO/A,;

- U3rOTOBJICHUS TBAJIOB;

- n3rotoByieHUs1 TBC u crucTeMbl aHATUTUYECKOTO KOHTPOJIA.

[lepeouncTka IUTyTOHUSI TpEAHA3HAUYCHA IS OYUCTKU CBHIPHEBOTO
JTMOKCHUIA TUTYTOHHUS OT OayulaCTHBIX MPUMECEH U aMepulusl, MOJIy4eHUs
JTUOKCHUIA TUTYTOHUS «KEPaMUYECKOT0» COpTa B BHUJE YCPEAHEHHBIX IO
HU30TOIMHOMY U XMMHUYECKOMY COCTaBY.

B noknane Oyner npeacTaBlieHO MOAPOOHOE ONMMCAHUE U TEXHOJIOTHS
m3rorosieHust MOKC-tonnusa.
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INEPEPABOTKA PYJIHBIX KOHIHEHTPATOB, COAEPKALIIUX
P33, C IPUMEHEHUMEM ®TOPUPYIOLINX ATEHTOB

Jlucuya B.A., Mycaumosa A.B.
Cesepckuti mexunonocuveckui uncmumym HUAY MUDU, 636036,
2. Cesepck, Tomckou 061., np. Kommynucmuyeckuii, 65
e-mail: 43number@gmail.com

Monarut — MuHepad, 1eHHbl uctounuk P39. B r. KpacHoydumcke
xpanutcs 80 Thic. T MOHaUTOBOrO KOHIEHTpara (MK). OcHOBHBIMU €ro
MPOMBIIIUIEHHBIMU CTIOCO0aMU TTepepadOTKHU SIBISIOTCS CEPHOKUCIOTHBIN U
IICJIOYHOM, MHOXKECTBO IMyOJMKAIMKA TMOCAEAHUX JIET TOCBSIIEHO UX
yiyanienuto [1]. [lpu menodnoi nepepaboTKe n3-3a HEBBICOKOTO KauecTBa
MK yBenuuuBaeTcs pacxoJl IIEJIOYM Ha pas3jioKEeHHE OaIacTHBIX
IIpUMECe, a NMPUCYTCTBHE B yacth mnaptud MK BpOCTKOB CHIMKAaTOB
MOBJICYET CHUYKEHUE CTeTIEHU u3BiIedueHus: P33 npu kucnoTHOM oOpaboTKe.

M3BecTeH MeETOJ OTrOHKM (TOPUIOB NpPH HArpeBaHUM C CEPHOMN
KHCJIOTOM, WCIONb3yeMbli B mpoOomnoarotopke [2]. I[lpumenenwue
dbTopupoBaHus TpuU TiepepadOTKe MoHaluTa B ciaydae 3(PQheKTUBHOM
koHBepcuu ¢propusoB P3M B cynbdhaThl MO3BOIUT YBEIUUYUTH BbIX0o P30,
MO3TOMY OBUIT TMPEUIOKEH CIOcOo0 mepepaboTKH, BKIIOYAIONIUN CTaauu
dropupoBanus MK Oudropugom aMmonus u cynbdaTuzanuu.

[ToBenenue dochopa mpu nepepadotke MK nmeer BaxkHOE 3HaUEHUE,
TaK KaK €ro COJIepaHHue B KOHIICHTPATaX B CPEIHEM OIIEHUBAeTCA B 22,2
mac. % (ma P,Os), um, B CBI3M C OTHM, BCIMKO BIMSHHAE Ha
TEXHOJIOTUYECKU mpoliece BoiaeneHus P32, Bo3aM0XHOCTh OTneieHus: OT
P33 npu ¢proprpoBaHuu MOHAIIUTA psAJia MPUMECEH, B YACTHOCTH, KPEMHUS
u  Qocdopa, 3HAUMUTENBHO YIOPOIIAET JaJdbHEHIIYI0 MEepepadOTKy
pacTBOpPOB BbIlEIauMBaHus cyibdaroB. [lo pesynbraram HpOBEAEHHBIX
UCCIIEIOBAaHUM OBLIO BBISIBICHO, YTO MPU (PTOPUPOBAHUM OCHOBHASI 4acCTh
dbochopa ocraércs B TBEpHOU (aze (52,5-83,3%), a ocraBmiascs 4acThb
pacrpenensieTcs B pa3HbIX MPOLEHTHBIX COOTHOIIEHUSAX B 3aBUCUMOCTH OT
YCJIOBUM B JKHUJIKYIO M Ta3000pa3HyIO (a3bl.

JIMTEPATYPA

1. Borai E.H., EI-Ghany M.A., Ahmed .M., Hamed M.M., et al. Modified acidic
leaching for selective separation of thorium, phosphate and rare earth concentrates from
Egyptian crude monazite // Int. Journal of Mineral Processing. — 2016. — V. 149. — P.
34-41.;

2. Borai E.H., El Afifi E.M., EI-Din A.S. Selective elimination of natural radionuclides
during the processing of high grade monazite concentrates by caustic conversion
method // Korean Journal of Chemical Engineering. — 2017. — V. 34. — Ne. 4, — P. 1091-
1099,

3. I/IL[IeHKO A.A. AHanutuueckast XUMHSA U (I)I/I3I/IKO-XI/IMI/I‘-ICCKI/IC METOAbI aHAJINn3a. —
M.: U3narensckuii ieHTp «Akagemus», 2010. — T. 2. — 416 c.
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AHOJIHOE OKCH/IUPOBAHUE TUTAHA

Oorcuzosa A.A., 3enuuenxo E.A., Henyorcenko M.C.
Cesepckuti mexnonocuveckuu uncmumym HUAY MUDHU,
636036, 2. Cesepck, Tomckoti 0011, np. Kommynucmuuecxkuii, 65
e-mail: jkuroki@inbox.ru

TuTan u CIUTaBBI Ha €T0 OCHOBE IO CBOMM CBOWCTBAM MOTYT OBITH
BEChbMa IMPUBJIICKATEIbHBI B PA3JIMUYHBIX OTPACISIX MPOMBIIUICHHOCTH —
MAIIMHO-, PAKETO- W CYJOCTPOCHHHM, XHUMHYECKOM W  aTOMHOH
MPOMBIILJICHHOCTH, BCJIEICTBUE TOTO, YTO MPEBOCXOASIT OOJIBITUHCTBO
KOHCTPYKITUOHHBIX MaTepuagoB CBOMMHU (UBUKO-XUMHYECKUMHU
XapaKTePUCTUKAMH, TaKMMHU KaK BBICOKAas yJAelIbHAsA MPOYHOCTH U
KOPPO3UOHHAsI CTOMKOCT.

OKcIuTyaTays TUTAHOBBIX M3JICIUM B Pa3IMYHBIX OTPACIAX MOXKET
oTpeOOBaTh JOMOJHUTEIbHBIE CBOMCTBA, HE OTHOCSIIUECS K OCHOBHOMY
MeTajury. BceneactBue  3TOro  MOBEPXHOCTh  TUTAHOBOTO — M3ACIUS
MACCUBUPYIOT WJIM HAHOCAT CHEUHAIbHBIE TallbBAaHUYECKUE  WJIU
XUMHUUYECKUE TTOKPBITUS, KOTOPBIE MO3BOJISIOT YBEIUUUTH aJICOPOIIMOHHYIO
CITOCOOHOCTH MMOBEPXHOCTH TSI MOCJIEAYIOIIErO HAHECCHUS
JOTIOJIHUTENIBHBIX ~ MOKPBITHM, TMOBBICUTh TPEOYEMYID XHUMHUYECKYIO
CTOMKOCTb K UCIOJB3YEeMOW Ccpele WU K€ HU3MEHUTh OKpacKy
MOBEPXHOCTH MIpHUAaBas I€KOPATUBHOCTb.

Pa3paboTka TEXHOJNOTHI HAHECEHHS] BBICOKOI(P(PEKTUBHBIX U
HAJIC)KHBIX TOKPBITUN [JIs1 3alUThl U YIPOUYHECHUS SIBISETCS OJHOU W3
aKTyaJIbHBIX 3a7lad HayKU W TEXHUKH, TaK KaK 3TO CBS3aHO C POCTOM
J)KECTKOCTH  YCJIOBMHM  JKCIUTyaTalluM, arpeCcCUBHOCTH IPUMEHSIEMBIX
TEXHOJIOTUYECKUX CPEeJl M, COOTBETCTBEHHO, C TIOBBIIIICHUEM TpeOOBaHUM K
KOHCTPYKIIMOHHBIM MaTepHaliaMm.

OmauM U3 3(OPEKTUBHBIX METOJ0B MOJYYCHUS WHEPTHBIX OKCHJIHBIX
CJIOEB SIBJISICTCS. METOJI aHOJHOTO OKCHIMPOBAHHUS. 3a cueT oOpa3oBaHUs
OKCHJIa W3MEHSIOTCS IMOBEPXHOCTHBIC CBOMCTBA Marepualia: TBEPIOCTb,
AIIEKTPUUYECKOE COMPOTUBJICHUE, TEPMOCTOMKOCTb, HM3HOCOCTONKOCTb,
KaTaJuTH4YeCKas aKTUBHOCTD U T.JI.

B nanHol paboTe MpOBEAEHO AaHOJIHOE OKCHUIUPOBAHHWE THUTAHOBBIX
miactTiH B asekTposutre coctaBa H;SO4,-H3PO, mnpu  paznuunoit
HaMpsOKEHHOCTH W BpeMeHu mpoiiecca. MccimemoBaHa MOBEPXHOCTh C
noMmombto COM 10 W moclie mpouecca OKCUAUPOBAHUS WU BbISIBICHBI
ONTUMAaJIbHBIE YCIOBUS MTPOBEJEHUS MPOIIECca.

JIMTEPATYPA
1. Aurap P. Kopposus u 3amura ot xoppos3uu. Ilep. ¢ anri.: YuebHoe mocoOue/
P.Anrap — Joaronpyansiii: U3a. Jlom «MuTennexk», 2013. — 344 c.
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YCTAHOBKA JUIA PASJAEJIEHUSA IMPKOHUSA U TADHUSA
I'A3OI'NAPATHBIM METO/10OM

Illax A.J[., I'y3ees B.B., Ceménos C.C., Kanaes M.E.
Cesepckuti mexnonoeuveckuu uncmumym HUAY MUDHU, 636036,
2. Cesepck, Tomckoti 06a., np. Kommynucmuueckuti, 65
e-mail: pak.alex96@gmail.com

B Hacrosimee BpeMs BaXHOE 3HAUYCGHHE KaK KOHCTPYKTOPCKHIMA
MaTepuajl HWMeeT IMPKOHWKA B aTOMHOH TMpOMBINUIEHHOCTH. M3 Hero
W3TOTABIMBAIOT 3alIMTHBIC O0OJIOUKH ISl YPAHOBBIX TEIUIOBBIACISIONIINX
DJIEMEHTOB, KaHajbl, B KOTOPBIX LHUPKYJIUPYET TEIJIONEPEaaroias
XKUIKOCTh, W JPYyTH€ JACTaId KOHCTPYKIHMHA SIACPHBIX peakTopoB. Ero
MPOU3BOJACTBO  OCIOKHEHO TEM, 4YTO IIMPKOHHEBBIM  KOHIIEHTpAT
HEOOXOMMO TIPEABAPUTEIHHO TOJABEPTHYTh OYUCTKE OT XHUMHYECKOTO
aHamora — TradHHA, KOTOpPBHIM 00JIaJjaeT BBHICOKMM CEYCHHMEM 3axBaTta
HEeHUTpoHOB — 115 GapH.

B mpowmbilieHHOCTH JUIsi  pa3/iefieHuss UUPKOHUS U TapHUs
MpPUMEHSIETCS METOJ JAPOOHOM KpucTaum3anuu. MeToj OCHOBaH Ha
pa3Iiyuu PaCTBOPUMOCTH YCTOMYMBBIX COCAMHEHUN LUPKOHUS U TapHUS
(dame BCEro HCIHONB3YIOT (QToporupkoHaT U (roporadHaT Kagus).
[Iporiecc mpoBoasaT mpu BeICOKMX Temmeparypax (t=80-90°C) u ¢
MHOTOYHUCJICHHBIMUA TIE€pEeKpUCTAIN3AIMIMHU. JIpoOHas KpUCTATU3aIMs
IpOCTa B HCIOJIb30BAHUHU, OJHAKO, UMEET pPsJ HEJOCTATKOB: BBICOKHE
DHEpreTHUeCKUe 3aTpaThl, HU3KAs MPOU3BOJUTEIHLHOCTh, OOJBIIOE
KOJIMYECTBO CTYIEHEH pa3JeieHns U OOJbIINE TUIOIAIN MO pa3MeIeHIe
o0opynoBaHusl. DTH HENOCTATKM MOXXHO YCTPaHUTh, HUCIOIB3Ys
ra3oruApPaTHYIO TEXHOJIOTHIO.

["a30BbIN ruapaT  —  HECTEXUOMETPUUYECKOE COCUHEHMUE,
oOpasyroluecss MNPy ONPENENIEHHbIX  MapaMeTpax  JIaBlICHUS |
temriepatypsl. [IpenmaraemMplii HaMU METO Pa3IMYAETCS TEM, YTO BMECTO
HarpeBa Inepej KpucTajuim3aiueil odecrneynBaeTcss 00pa3oBaHUe Ta30BbIX
ruapatoB. CyTh METO/IA 3aKITIOYAETCS B MOJja4e pacTBopa GTOpoIMpKOHaTa
u (¢roporadHaTta Kaius B CMECUTENh, Kyda TaKXKe TPH OINPEACIEHHBIX
TepMOOAPUYECKUX YCIOBHUSX mojaercs (GpeoH-22, MNpUBOIAIIUN K
00pa30BaHMIO Ta30BOTO THApaTa. ITO 0OECHEUNBAET BbIBEACHUE JHIIHETO
PacTBOPUTENS M3 PAacTBOPA, & TAK)KE YMEHBINIAET PACTBOPUMOCTH COJICH,
BCJIEICTBHE YeT0 (PTOPOLMPKOHAT Kallvsl KpUCTAITN3yeTcs, a hroporadHat
KaJIUsl OCTAeTCsl B MATOYHOM PacTBOPE.

Takum oOpa3om, JaHHBIA METOJ BBITOJHO HCIOJIB30BaTh T.K. BEChH
nporecc TpeObyeT MUHUMAIBHBIX 3aTpaT SHEPTUH, UCIOJIb3yeMble Ta3bl U
oOpa3oBaBIIascs AWCTAUIMPOBAHHAs BOJA BO3BPAIAIOTCS OOpaTHO B
IIUKJI, OCHOBHBIE amlmapaThl UMEIOT HE3HAUUTEIIbHBIE Pa3MEPHI.
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PA3PABOTKA TEXHOJIOI'MA ITPOU3BOACTBA JAT HA
OCHOBE CHUCTEM ZR-AL U NI-AL

Hlepmurun A.A., Ky3zneyos M.C.
HU Tomckuii nonumexnuueckuu ynusepcumem, 634000,
2. Tomcx, Tomcxoii 0oa., np. Jlenuna, 30
e-mail: aap71@tpu.ru

OpHUM W3 ATamoB TMOBBHIMICHUS KOHKYPEHTOCIOCOOHOCTH SIAEPHBIX
DHEPTEeTUYECKUX YCTAHOBOK SIBJIICTCS TEPEXO0a Ha 0oJiee COBEPIICHHBIC H
Oe3omacHple IMHKJIBI JKCIUTyaTaruu. ONTUMHU3ANAK  XapaKTEPUCTHUK
YPaHOBOTO H IUTyTOHHEBOTO SACPHOTO TOIUIMBA, WCIOJIb30BAHUS
MEPCIEKTUBHBIX MaTPUYHBIX MaTepHuaioB C MOBBIIIIEHHBIMU
TEMIOPU3NYECKUMH XapAKTEPUCTUKAMU TI0 CPABHEHUIO C TPaJAUIIMOHHBIM
KepaMUYECKUM TOIUIMBOM HAa OCHOBE JHUOKCHJA YypaHa IO3BOJUT
CYIIIECTBEHHO MOBBICUTH 3(PPEKTUBHOCTh ATOMHOM YCTaHOBKH.

Hcnonb3oBanue JUCIEPCHOHHOTO TOIUIMBA HA OCHOBE QJIOMUHUIOB
HUKEINId U IMPKOHUS B MPOMBIIUICHHOM Maciitabe, o0iaaaroniero 6osee
COBEPIICHHBIMHU TEIIIOPU3NISCKUMH XapaKTEPHUCTUKAMH TI0 CPABHEHUIO C
UQO2, 3arpygHEHO CYIIECTBYIOIIMMHU CIOCOOAMU TMOJYyYEHUSI BCIICICTBHE
HEJI0CTaTKa B TEXHOJIOTHSIX CHHTE3a: BBICOKAS YHEPTrO3aTpaTHOCTh, HU3KOEC
KaueCTBO  KOHEYHOTO  TMPOJYKTa,  TEXHOJIOTHYECKas  CJIOKHOCTh
o0opy10BaHUsI.

Hcnons3oBanue CaMOPACTIPOCTPAHSIOIIETOCS
BBICOKOTEMIIEPATYPHOTO CHHTE3a IMO3BOJIUT PEUIUTh MPOOIeMY TOTyUICHHUS
NEPCICKTUBHOTO TOIUIMBHOTO MaTepuaia Ha ocHoBe cucteM Zr-Al u Ni-Al.

JIMTEPATYPA
1. Wang Z. et al. Highly porous open cellular TiAl-based intermetallics fabricated by
thermal explosion with space holder process //Intermetallics. — 2016. — T. 68. — C. 95-
100.
2. Mahmoodian R. et al. In situ TiC-Fe-Al203-TiAl/Ti3Al composite coating
processing using centrifugal assisted combustion synthesis //Composites Part B:
Engineering. — 2014. — T. 59. — C. 279-284.
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COPbIM A HUKEJISA HA HAHOPASMEPHOM ITOPOULIKE
I'MAPOKCHUAITIATHUTA

Psanonosa T.b., 3enuuenxo E.A., ['yposa O.A.
Cesepckuti mexnonoeuveckuu uncmumym HUAY MUDHU, 636036,
2. Cesepck, Tomckotui 06a., np. Kommynucmuueckuti, 65
e-mail: ryapolovat96@mail.ru

Hukenb — 310 cepeOpucTo-0enbiii MeTalll, MIACTUYCH, UHEPTEH K
OKHCIICHHIO Ha BO3[yXE, IO3TOMY €r0 UCIOJb3YIOT [Ji HAaHECEHUs
MOKPBITUMA HA Pa3JIMYHbIE METAJUIbI, a TaKXke JUIsl NPOU3BOICTBA
XUMUYECKOHN anmaparypbl. JaHHBIA MeTal Takke 00JaAaeT MarHUTHBIMU
CBOWCTBAMH U SIBIISICTCS OJTHUM U3 IATH PeppOMarHUTHBIX 3ieMeHTOB [1].
OpHako HUKENb MOXKET ObITh BECbMa TOKCUYHBIM JIJISl OpraHU3Ma YeJI0BEKa
U BbI3bIBaTh TAaKUE€ HETaTUBHBIE IOCIEJICTBHUS KAaK IOBBIIIEHUE YpPOBHS
SPUTPOLUTOB, XPOHUYECKU OPOHXMT, paK JErKux U T.1. Bce 3T0 MoxkeT
IIPOU30UTH IIPU BIBIXAaHWM JbIMA WM IBUIM HA BPEIHBIX ITPOU3BOACTBAX
WIH [IPU IOTPEOICHUN HUKENS C BOJOM.

BoNbIIMHCTBO COEIUMHEHMM, KOTOPbIE MOTYT CIYXUTh COpOEHTaMu
TSDKEJIBIX METAJUIOB, SIBISIOTCS TOKCUYHBIMM JUIS OPraHM3Ma YeJOBEKa,
TOTJa KaK TMIPOKCHANATUT HE OKAa3bIBAE€T HEraTUBHOTO Bo3xaeucTBus. K
YHUCITy NEPCIEKTUBHBIX COPOIIMOHHBIX MAaTE€pUAOB JAJIi MOHOB TSXKEJbIX
METAJIJIOB OTHOCATCS (pochaThl ABYXBAICHTHBIX METAJUIOB C HU3KOU
pPacTBOPUMOCTBIO. TakuM MaTepHaIOM MOXKET BBICTYNATh THIPOKCUANIATUT
Kanpluug. M3 nuTepaTypbl HW3BECTHO, 4YTO TMO3MIMH KalbUUS MOTYT
3aHMMAaTh OJHO-, IBYX- U TPEXBAJEHTHbIE KATHOHBI, & O3UIMU AHMOHHBIX
rpymn PO, — o1HO-, IByX- ¥ TPEXBaJICHTHBIC aHHOHBI [2].

beina mpoBefeHa craTUyeckas CcoOpOUMsS HUKENs Ha MOPOUIKE
IHAPOKCUAIIATUTA TIPU COOTHOILUEHUHU TBepAor U kujkou (a3 1:100 mpu
KOMHATHOM TeMriepatype npu BpeMeHu copomuu paBHoMm 30 u 120 MuHyT.
[Tomy4yennsie mpoObl ObUH UccienoBanbl MetogoMm COM. Ilo pesynbraram
PEHTTEHOBCKOTO aHaJln3a ObLJIO YCTaHOBJIEHO YTO B o0Opa3sle ¢ BpeMEHEM
cop6ruu 30 MmunyT conepxkanue Hukens 4,09%, a B oOpasiie ¢ BpeMeHeM
cop6muu 120 munyT — 4,6 %. Takum oOpazoM, MOKHO cJiejaTh BBIBOJ, UTO
T'HJIPOKCHANATUT MOKET HCMOJIb30BaThCS B KAYECTBE COPOEHTA TSKEINbIX
METaJUIOB, B JAHHOM CJIy4ae HUKEJS.

JIMTEPATYPA
1. OGmas xapakTepuCTHKa HUKeNsd [DNeKTpoHHBIH pecypc]: OOmas xapakTepucTHKa
Hukens. Pexxum noctyma: https://www.chem-astu.ru. — 3ar. ¢ sxpana.
2. Anp-3y6aiinu Acaan AOmynxycceitH Mo3zan. MccnenoBanue (QU3NKO-XUMHUYECKUX
CBOMCTB  METaUI-3aMEIIEHHOT0  HAHOKPUCTAJUIMYECKOr0  Kalui-AepUIMTHOTO
THJIpOKCHANaTUTA: JUCCepTalsl KaHauaata (U3MKO-MAaTeMaTHYecKHMX HayK. —
Boponex, 2014. — 110 c.
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CHUHTE3 HAHOCTPYKTYPUPOBAHHBIX OKCHU/HbBIX
IIMI'MEHTOB B CBUY-PA3PSJIE

Cemenos C.C., I'yzees B.B., Lupxynos I1.T., Kanaes M.E., Mychumosa A.B.
Cesgepckuti mexrnonocuyeckuu uncmumym HUAY MUDU, 636036,
2. Cesepck, Tomckou o61., np. Kommynucmuueckuti, 65
e-mail: svinks13@gmail.com

B Hacrosimee Bpems A HU3TOTOBJIEHUS HU3KOTEILIONPOBOAHBIX
KpacoK (KUIKHUX TEIJIOU30JATOPOB) HCIOJIB3YIOT IMPEUMYLIECTBEHHO
nycroTensie  amoMocuiukataele  Mukpocdepsl  (IIAM). B Poccun
cymectByeT gedurur I[IAM, wu3-3a 4yero Ha MacCOBOM PBIHKE
MPAKTUYECKH HEBO3MOXHO BCTPETUTh JKUAKUX TEILUIOU30ISATOPOB
crocOOHBIX BbIIEpkHUBaTh Temmeparypy Bboime 1000 °C. Kpome Toro,
temneparypa  miasineHus — [[AM  He  mo3BoisieT  cO37aBaTh
HU3KOTEIUIONPOBOAHYIO KPACKY, CIIOCOOHYIO BBIAEPKUBATH TEMIEPaTypy
oomnee 1500 °C.

3ameHuth IIAM BO3MOXHO HAHOCKONMHYECKUMH ITyCTOTEIBIMH
rinooynsapaeiMu yactuiiamu (HIITY) okcunoB MeTaninoB (MarHusi, TATaHa,
HUPKOHUS). JIaHHBIE OKCHUBI XapaKTEPU3YIOTCS BBICOKOW TeMIepaTypou
miasineHusa, a HIIIY Ha w©WX OCHOBE UMMEKT TEIUIONPOBOIHOCTD
MPAKTUYECKH PABHYIO TEIJIONPOBOAHOCTH BO3/1yXa.

[Tonyunte HIIIY OKCHMIOB MeETaNIOB BO3MOKHO € TMOMOUIBIO
pachbUICHUS TEPMUYECKH pa3jiaraéMbIX pacTBOPOB COJIEH METaJIOB
(cynbdatel, HUTPATHI, KAPOOHATHI, MPOU3BOAHBIE OPTraHUYECKUX KHUCIIOT) B
nyry CBU-paspsga.

brina cobpana maboparopHasi ycranoBka cunre3a HIIIY B CBY-
paspsine. B xone ucnbiTaHuil 000py/nOBaHME YCTaHOBKHM IOKa3ajio CBOIO
paboTOCIIOCOOHOCTh € JOCTMKEHHEM LIE€JIEBOTO IOKa3aTesid — CTENeHb
KOHBepcHM 10 okcuay wmarnuga 93,9%, no oxcuay tutaHa 85,3%;
MUHUMAaJIbHA JUCHEPCHOCTh MuKpocdep okcuma maraus 1,664 Mkw,
okcuga TUTaHa 1,78 MKM; MUHUMaibHas JUCIEPCHOCTb TIIOOYISPHBIX
HAHOYACTHI[ OKCHUJa Maruus ¥ okcuaa tutana 0,1 MxM.

Pe3ynbpTaThl HcclieqoBaHus OyIyT WCHOJb30BaHbl ISl CO3JAaHUS
MOJTYTIPOMBIIIUICHHOW YCTAaHOBKU TMOJYYECHHS HAHOCTPYKTYPHUPOBAHHBIX
OKCUIHBIX MUTMEHTOB, a moiyueHHble HI'TIY oxcupmoB MeramioB OyayT
WCIIOJIB30BAaTbC U1l M3TOTOBJICHUS TEPMOCTOMKOM KpPAaCKU C HU3KOH
TEIJIONPOBOJAHOCTHIO.
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METO/bI N3I'OTOBJEHUSA TABJIETOK CHYII TOIIVIMBA

Cmpenvruukos C.A., Cogpponos B.JI., 3a3zyns /. B.
Cesepckuu mexrnonoauyeckui uncmumym HUAY MUDHU, 636036,
2. Cesepck, Tomckas o61., np. Kommynucmuueckuti, 65

e-mail:Reebok1992@mail.ru

B crpyktypy wmoayns  ¢abpuxanuu-pedadbpukaiuu  OnbITHO
JEMOHCTpaTUBHOTO 3Hepreruueckoro komruiekca (O3IK), cozmaBaemoro
Ha Tteppuropun AO «CXK», BXOIHT KOMIUIEKC [0 H3FOTOBJICHUIO
CMEIIaHHOTO HUTPUJHOTO ypaH-TuryToHueBoro tormsa (CHVYIIT).

N3BecTHBI aBa crioco0a n3rotosienus tadnetrok CHYII ronnmBa:

— B3aUMOJIEHCTBUE THUAPHUIA C A30TOM;

— kap6orepmuueckuii cuntes (KTC).

[lenp omepanuy TUAPUPOBAHUS 3AKIHOYACTCS B CO3JAHUU IOPOLIKA,
KOTOpBIA MMeeT OOJIbLIYI0 IJIONIA[b MOBEPXHOCTH U CHOCOOEH OBICTPO
B3aUMOJIEHCTBOBATH C A30TOM.

['mapupoBaHre CMEMIAHHOTO HUTPUAHOIO TOIUIMBA IIPOBOJAUTCS B
TOPU30HTAJBHOM  ammapare W3  KOPPO3MOHHO-CTOMKOM  CTaju,
000rpeBaeMOM HAJBUTAEMOU 3JEKTporneublo. VICXOAHbIE CIMTKU ypaHa H
IUTYTOHUSI TIOMEIIAIOTCS B CTAIIbHOM MPOTUBEHb, KOTOPBIA 3arpykaeTcs B
anmapart. [losydeHHbIN CIUIaB THAPUPYETCS OYUILEHHBIM BOJOPOAOM IpPH
temneparype 180-220°C u 3aTreM HUTPUPYETCS XUMHYECKHM YHCTBIM
azoroM 1pu 220-550°C. IloBbiieHrEe coAepKaHUE TUTYTOHUSI B UCXOJHOM
CIUIABE W YMEHBIICHHE IPOJOJDKATEIBHOCTH HUTPUPOBAHMS CHUKAKOT
KOJIMYECTBO O0pa3yloUIerocs MmojJyTOpHOro HUTpuaa ypana. [lomydeHHBbIi
CMEILIaHHBIM HUTPU]I IPEACTABIISIET COOOM MOPOLIOK ¢ pa3MepOM YacTHUIL A0
3040 MkM, NOpUrOAHBIA MJi1 JaJbHEWIIEro H3rOTOBJIEHUS U3 HEro
TOIUIMBHBIX CEPJICUHUKOB.

KapbGoTtepMuueckuii CHUHTE3 HUTPUJIHOTO TOIJIMBA OCHOBaH Ha
BOCCTAaHOBJICHUM JIMOKCHJIOB YpaHa U ITyTOHUS YIJIEPOJIOM B ITIOTOKE a30Ta
(N2) u 8 % Bomopona (Hy). Cunres npoucxoaut B TeueHnu 10 yacos, rnpu
temneparype 10 2100°C B repMeTHUHBIX OOKCax C aBTOMATHYECKOU
IIOJJaY€H U BBITPY3KOU IIUXTHI.

Crnoco0 moJiydeHHs] CMEIIAHHOTO YpaH-TUIyTOHHUEBOTO HHUTPHUIHOTO
TOIUIMBA Yepe3 KapOOTEPMUUECKUI CUHTE3 ypaHa U TUTYTOHUSI COBMECTHO C
X HUTPUPOBAHHEM OOECIEUMBAET SKOHOMUYHBIM MPOIECC U3TOTOBJICHUS
TOIUJIMBA, COJIEPKAILEro MPUMECH yTiiepoja U Kuciiopoja Ha ypoBHe 300 u
500 miH-1, COOTBETCTBEHHO.
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MOJYYEHUE TOMOTI'EHHOM CMECH JJUOKCHJIOB YPAHA
! IJIYTOHUA I BAMKHYTOI'O AAEPHOI'O
TOIIVIMBHOTI'O U KJIA

Trxauenxo B.E., 3azyna /].B., Cogponos B.JI.
Cesgepckuti mexnonoeuveckuu uncmumym HUAY MUDHU, 636036,
2. Cesepck, Tomckou 061., np-m Kommynucmuueckuti, 65
e-mail: poprik159@gmail.com

B Hacrosimiee BpeMs B CBs3M ¢ McuepnaHueM 3amacoB U-235 (kak
PYIHBIX, TaK U CKJIaJICKUX) MPUBJIEKAET CBOE€ BHUMaHuE Pu-239 kak ocHOBa
PEaKTOPHOIO TOIUIMBA B OyaymieM, T.K. 1 T miryToHus 3xkBuBajgeHTen 100 r
U3BJICYEHHOTO U3 OTpaboTaHHOro simepHoro TorumBa (OAT) ypana, 1500-
3000 xyOuyeckuM MeTpaM MPUPOAHOTO Taza, 2-4 TOHHaM yrig U 1 TOHHE
HeTu. B 3TO Xe Bpems IUTyTOHMI SIBJIIETCA ONACHBIM PaJMOAKTUBHBIM
MaTepuagoM, KOTOPBIH MOKET ObITh MCHOJIb30BaH JJISl CO3/IaHUs SEPHBIX
3apsA0B, MO3TOMY €ro HAKOIUIEHHE HE TOJBKO PAaCTOYHUTEIBHO, HO H
OIIACHO.

TommBo, NOJIy4EHHOE U3 CMECH OKCHJOB IUIYTOHUS U IPUPOJHOTO
ypana, Ha3bsiBaeTcsi MOKC-rommuBo (MOX ot anrin. Mixed-Oxide fuel).
JInist  1poM3BOACTBA CMECH IIOPOIIKOB JUISL  3aMKHYTOTO  SJIEPHOTO
TOIUIMBHOTO LMKJA pa3paboTaHO cleqyrollee 00OpyaoBaHHUE: yCTaHOBKA
BUXPEBOT'0 pa3MoJja KOMIIOHEHTOB, CMOHTUPOBAHHAs! B BUJI€ TIEPUYATOYHBIX
MOJYJIEH-KOPIyCOB, COOpaHHBIX B KOJBIEBYIO JHHHUIO, pabOTaeT B
aBTOMATHUYECKOM pexkume [1].

[IpuroroBieHne  MOPOUIKOB  MPOU3BOJUTCA MO  CIEIyHOUIEH
TEXHOJOTMU: no3upoBaHue mnopomkoB PuO2 u UO2; cMmemmBaHue co
CBS3YIOIIMMH TOOABKaMM; U3MEJIbUYEHHE B YCTAHOBKE BUXPEBOTO Pa3MoJia;
IPaHyJISIIIUS TTOPOIIIKA; CMEIIMBAHUE CO CT€apaToOM IIMHKA; TpoOooTOOp [2].

[TpenmymiecTBaMu AAHHOTO crioco0a IMOy4YEeHHUs TOMOTEHHOW CMecH
JUOKCUJOB ypaHa W IUTYTOHUS SBISIETCS HCIIOJIb30BAHUE YCTAHOBKU
BUXPEBOrO pa3MoJia, KOTopas o0OjajaeT JydylOIMMH IOKa3aTessiMU
U3MEJIbYEHN M NEPEMEIIMBAHUS IOPOIIKOB, [0 CPAaBHEHHIO CO
CTaHJAPTHBIMU MeEJIbHUIIAMH. Takke 3TOT ammapar o0iamaer OOoJbIIei
MPOU3BOJAMUTENILHOCTBIO, 3a CU€T YMEHBUIEHUSI BpPEMEHU IIpoliecca
M3MEJIbYEHHUS UCXOIHBIX TOPOLIKOB.

JIUTEPATYPA
1. ITarenTHBII MIOUCK [OnexkrponHsIii pecypc]. - pEXUM JocTyna
http://www.findpatent.ru/patent/212/2122247 .html.
2. Konsipun A.A., Kapenun A.W., Kapenun B.A. TexHonorusi nmpousBOjACTBa U
PaaMOXUMHUYECKON MepepaboTKH siepHOro TorumBa // Atomdueprousaar, 2006 r., 576
c.
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N3YYEHUE HEOPTAHUYECKUX ®TOPU10B
METOJAOM UK ®YPBE-CHEKTPOCKOIINHU

Ywaroe A.O., [lemposckas A.C., Oxcepenves O.A.
Cesgepckuti mexrnonocuyeckuu uncmumym HUAY MUDH,
636036, 2. Cesepck, Tomckoti 0011, np. Kommynucmuuecxkuii, 65
e-mail: su96.su96.su96@mail.ru

NK-®Oyppe  CHEKTPOCKONMS  WUrpaeT  BAXKHEHIIYIO  pojb B
uneHTUGuKa Heopranudeckux ¢propunos. [locpencTBom 3Toro merojaa
o0OecreynBaeTcs BO3MOXKHOCTh M3YYEHHsS] CIHEKTPOB TMOIJIOHMICHUS H
OTpaXeHUsl d3JeKTpoMarHuTHoro wusnydeHus B MK obOmactu crnekrpa,
KOTOPOM COOTBETCTBYET JHMAaNa3OH 3HAYEHUM OT KPacHOM TI'paHUILbI
BuguMoro ceera (0,76 mxm) no paguoBosiH (1000 MkM), ¢ ylay4dlI€eHHBIMH
0 OTHOWIEHMIO K  kinaccndueckuM  HMK-meromam — TexHMYeCKUMU
XapaKTEPUCTUKAMHU.

[lenapr0 MCCIENOBAaHUN SBISJIOCH OCBOCHHE HOBBIX HaIlpaBICHUI
UACHTU(UKAIIMY HEOPraHWYEeCKUX (TOPUIOB MOCPEACTBOM H3yUEHUS
GbyHKIIMOHATAa TPOrpPaMMHO-OPUEHTHUPOBAHHBIX Dyphe-CIEKTPOMETPOB U
peructpupyemsix MK-criekTpos.

B xone mpoBeaeHHBIX pabOT ObUIM M3YYE€HBI M MPOAHATU3UPOBAHBI
MOJTyYEHHBIE CIIEKTPBI UCCIIEyEMbIX HEOPraHUUECKUX (PTOPHUIIOB.

— cTpyKTyphl rekcadropuaos S, Se, Te, Mo, U, Np, Pu, Re u Ir
OTHOCAT K TIOJIHOM CHUMMETpUM OKTa’apa. [ns waeHTHPUKanmu
UCIIOJIB3YIOTCS.  JaHHbIE  JIUTEPATyphbl M0  BBIYUCJICHHBIM U
DKCIIEPUMEHTAJIbHBIM ~ 3HAYEHHUSM  YacTOT  OCHOBHBIX  KOJEOaHM
rexcadropunos (Hampumep, mst UFg— (640 (626); 200 (189)) em™);

— crpykrypel TetpapropunoB (CFs;, SiF, u  GeF;) wumetror
CUMMETPHUIO TPABWIBHOIO OKTa3Jpa, 4TO COOTBETCTBYET 4 OCHOBHBIM
KOJIeOaHMSM, JIBa M3 KOTOPBIX (JIB€ MHTCHCHUBHBIX TOJIOCHI MOTJIOMICHHS)
aktuBHbI B UK-cniekrpe;

— a8 OonpmmHCTBA  Mosiekyn — tuma  XF3  xapakrepHa
nupamMuAalibHast WM TUI0CKask CTPYKTypa.

JIUTEPATYPA
1. Cvur A. Ilpuknannas HWK-cnextpockomnus. OCHOBBI, TEXHHMKA, aHAIUTUYECKOE
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2. Jloycon K. UHdpakpacHble ClIEKTpPbI MOTJIOLUICHNsT HeOpraHnueckux Bemiects: [lep. ¢
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PACTBOPEHUE CMECHU COEJUHEHU YPAHA U
ITYTOHUA
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[Ipy nOpOU3BOACTBE CMEMIAHHOTO YPaH-IUIyTOHUEBOIO TOIUJIMBA
NEePUOJIMYECKA 00pa3yeTcsi CKpan B BHJIE CMECH COCAMHEHHM ypaHa U
IUTyTOHHS Pa3JIMYHOIO COCTaBa M KOHLEHTPALMI, KOTOPbIM HEBO3MOKHO
HalpaBUTh HAa TOBTOPHYIO OOpaOOTKY M KOTOPBIM IPU HENPEPHLIBHOM
MPOU3BOJICTBE HAKAILJIMBAETCS B 3HAYUTENIbHOM KojudecTBe. Jlis
COKpalleHnuss 00bEMOB HAKaIIMBAEMOT0 CKpara npeajiaraeTcsi u3MenbyaTh
€ro M HampaBiIsTh Ha CTAAWI0 MEPepadOTKU C IEJbl0 TMOBTOPHOIO
WCIIOJI30BaHUs IICHHBIX KOMIIOHEHTOB.

Ha ocHOoBe ananu3a JMTepaTypHBIX MCTOYHHMKOB [l] mokazaHo, 4TO
JUIS pACTBOPEHUSI CMECEH ypaHa U IUTyTOHHS B KAYE€CTBE PEAr€HTOB MOTYT
UCIIOJIb30BAaThCS  a30THas, coJisHas, oprodocdhopHas, CcepHas WU
IIaBUKOBass KuciaoTel. Hambonee peaknMOHHOCTIOCOOHOW — KHCIIOTOM
ABJISIETCS a30THAs! KUCJIOTA.

B  nannoit pabore mpuBEACHBI  PE3yJNbTAThl  HMCCIIECTOBAHUMN
ONTUMAJIbHBIX TapaMETPOB MPOLECCa PACTBOPEHUS CMECH COECIMHEHUN
ypaHa W TUTyTOHUSI B a30THOW kuciote. I[lpu mpoBenenun padboT
paccMaTpUBAJIUCh TaKUe TMapaMeTphl TMpolecca Kak: KOHIEHTpaIUs
a30THOM KUCJIOTHI, TEMIIEpaTypa pacTBOpa, BpeMs MPOTEKaHuUs poiiecca, a
TaKke J00aBJICHUE PeareHToOB, cojiepKanux GTop-1uoH.

KoHmeHTparus a30THOW KUCIOTH u3MeHsack ot 3,0 Mo/ g0 12,0
MOJIB/T; Temrepatypy pactBopa — oT 20 mo 100°C; Bpemsi mpoTeKaHUs
mporiecca — OT OJHOTO JI0 BOCBMHM YacoOB; B KaueCTBE pPEarcHTOB,
cozepkamux (HTOP-UOH, HCIOJIB30BATACH ITUTABUKOBYIO KHCJIOTY WIIH
oudTopu HATPUSI, C LETBIO MOTYYEHHUSI B PACTBOPE KOHIICHTpanuu (Grop-
nona ot 0,1 mMoabs/n 1o 0,5 Mmonw/11.

Ha ocHoBe aHanu3a cepud OMNBITOB IMOJYYEHbl ONTHUMAJIbHBIE
napaMeTphl IMPoIecca PACTBOPEHUSI CMECH COCIMHEHUHN ypaHa U IUTyTOHUS,
UCIIOJIB3YsI KOTOPBIE MOXKHO JTOOUTHCS TPAKTUYECKU IOJHOTO IepeBoa
ypaHa ¥ TIUIyTOHUS B a30THOKHUCIBIA pacTBOp, € MOCIEIYIOIIUM
BBIJICJICHUEM ypaHa U TJIyTOHMS CYIIECTBYIOIIUMH CIIOCOOaMH.

JINTEPATYPA
1. Kaynsan W. J1. u ap. 1.3 Mea-Ilon // Xumudeckas >Hupknoneaus. — M.: bonbimnas
Poccuiickas Dunukionenus, 1992. — 639 c.
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METO/bI HOJYYEHUA METAJVIMMECKOI'O CKAHAUA

Xopoxopun B.C., Maxacees IO.H., Cogpporos B.JI.
Cesepckuu mexrnonoauyeckui uncmumym HUAY MUDHU, 636036,
2. Cesepck, Tomckoti 06a., np. Kommynucmuyeckuii, 65
e-mail: guruns93@gmail.com

Metanniuueckuii CKaHAMM MOJy4yaloT Kalblle-, HaTphe- WIu
MarHMeTEPMUUYECKUM BOCCTAHOBJICHUEM MPEIBAPUTEIBHO OCYIICHHBIX
ScF; umu ScClz B atmocepe aprona. BoccraHoBieHne npoBOAST B TUTIISAX
U3 TaHTana win MonubOaena. [Ipomecc BemyT ¢ mpeaBapUTEIHHBIM
HarpeBoM wmmxTel a0 800...850 °C, mpm 3TOM MPOIYKTHl peaKIuu
nporpesatorcs 1o temmneparyp 1600...1700 °C, 4ro BmosiHE IOCTaTOYHO
JUIS pa3iefieHus] PAcIIaBICHHBIX MeTaula W muiaka. [ ynaneHws
OCTaTKOB JIETyYUX NpHUMECEed MeTaul NEepeIIaBIsIIoT B BakyymMe Ipu
ocTaToyHoM aasienun He Beime 1-107 ITa. o JAHHOMY METONY I10JIy4YaroT
MeTtasul ¢ yucroror 97,0-97,5%.

[lepcieKTUBHBIM METOJOM MOJYYEHUS METAIUIMYECKOIO CKaHIMs
SIBJISIETCS. AJIEKTpoNu3 paciiaBa 0e3BomHOro SCCl;, KOTOpHI MPOBOIAT B
anextponute — 3BTekTHke KCI-LIiCl mpu temmneparype 700...800 °C. ITpu
9TOM TMojdy4aercs cmiaB coctaBa Zn-Sc-K-Li. AHOIZOM  CIIyXKHT
rpaUTOBBIA THUT€NIb, B KAueCTBE KaTOJa MCIOIb3YIOT PacIUIaBICHHBIN
IIUHK, peke — Kaamui win crasbl Mg-Zn u Mg-Cd. B nauane mporiecca
DIIEKTPOJIUT TPEABAPUTEIBHO PACIUIABIAIOT, HarpeBas TIpadUTOBBIN
TUTEIb, TIOCTIE Yero MOJAI0T HANpsKEHUE, TOBOJS MJIIOTHOCTh TOKA Ha Ka-
tone no 1-5 ammep Ha 1 cm2 Ilpu HarpeBanuum cruiaBa Zn-Sc-K-Li mpu
ocratouroM masiennu (1:107°...10™) ITa mpu 1200-1300 °C otromsior Zn,
K u Li. IIpu 3ToM urcToTa mosrydaemMoro ckanaus gocturaet 98%.

M3BecTeH cmoco® TMONMy4YeHHS CKaHIWS DIIEKTPOJIM30M paciiiaBa
dropockanmara Hatpus NaScF,, B kotopom pactBopeHo 2% Sc,03 mpu
800°C B «cpene aproHa. Beimenstomuiics MeTall —HENPEPHIBHO
MEXaHUYECKU OTIEISIIOT; B JJIEKTPOIUT JOO0aBISAIOT HEOOXOIUMOE
konnuectBo NaScF, 1 okcuma ckanmgus.

Mertannmyeckul CKaHIUW MOYKHO HOJIYYUTh IIyTEM Pa3JIOKEHUS €0
runpuaa. ['amoreHua ckaHAWg CMEUIMBAIOT C THUAPHUIOM IEJIOYHOTO-
HICJIOYHO3EMENIBHOIO ~ MeTajjla B~ TEePMETHYECKOM  KOHTEWHepe,
BaKyyMHUpPYIOT, HarpeBator g0 200-300 °C  gns  ynaneHus
a7cOpOMpPOBAHHOM BIAarM M BO3JyXa M3 LIUXThl U CTEHOK KOHTEiHepa,
3arem HarpeBaroT 10 300-640 °C, crniek mpOMBIBAaIOT BOJOM, OPUKETUPYIOT
u cryneH4yato HarpeBaloT 10 650-900 °C B Bakyyme, MpuU 3TOM
TIPOUCXOANT TOJIHOE IETHIPUPOBAHHE.

B nokmame OyayT paccMOTpeHBI TEXHOJOTHH U 00OpyIOBaHHE
NOJTyYEHUS! METAJUTMYECKOTO CKAaHMsI, B TOM YUCJIE€ U BBICOKOW YHCTOTBHI.
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HOBBI IIJIABUTEJIb C JOHHBIM CJIMBOM 151
OTBEPKJAEHUSA BAO B BOPOCUJIMKATHOE CTEKJIO

Hlatioynnun C.Ml’z, Ko3znos 17.B.2’3, Pemuszos M.E.Z, Bepouyxuii K.B.z,
Menenmuvees A.b. 2, Fbenoacos ,ZI.H.Z, Kuzanoe A.H*
L Cesepciuti mexronoeuueckuti uncmumym HUAY MHDH, 636036,

2. Cesepck, Tomckou o61., np. Kommynucmuueckuti, 65,
2@I'VII «Ipoussodcmeennoe obvedunenue «Masiky, 456784, 2. Osepck,
Yensaburnckoi 0o1., np. Jlenuna, 3
303ep07<uﬁ mexnonocudeckuu uncmumym HUAY MUDU, 456783, a.
Osepck, Yensdbunckas oon., np. [llobeowl, 48,
e-mail: cpl@po-mayak.ru

TeHaeHIMsT  UCHONB30BAHUS CTEKJIAa B KA4eCTBE  MATPHIIBL,
BKJIIOYAIOIIECH B ceOsl MPOAYKTHI JACICHUSI U aKTUHOUJIBI, CPOPMUPOBAIACH
K Hayasry 80-X ro/ioB M JIO CUX MOP YCUJIUSI MHOTHX YU€HBIX, pabOTaroIInX
B cdepe oOpalleHUs C PaguOaKTUBHBIMU OTXOJaMH, HaIpaBJCHBl Ha
COBEPIICHCTBOBAHUE 3TOTO METO/1A.

Ha ®I'VII «IIO0 «Mask» wuayT HCHOBITaHUS CTEHJA OMBITHOTO
IIaBUTENs U1 ocTekyoBbiBaHus BAO. B oTinune oT kpynHorabapuTHBIX
neueir Tuna OII-500, ONBITHBIA MJIABUTENh NPEACTABISET COOOM
HWIMHAPUYECKYIO TE€Yb OCTEKJIOBBIBaHUS MPAMOro J[>KoyiaeBoro Harpena
momHOCThI0 250 kBT m o6mel maccoir okomo 10 1. Kouctpykuwms
IJIABUTEIA PEAIIOIAracT 3BaKyalyio MeYr U3 KaHbOHA MOCII€ 3aBEPIICHUS
€€ DKCIUTyaTallHH.

[lnaBuTens mnpegHa3HaueH s Bapkd OOPOCHIIMKATHOTO CTEKJIA,
XapaKTEPHU3YIOIIETOCs BHICOKOM TEMIIepaTypoil IIaBiIeHUsI U OoJbiiei (1o
CpaBHEHUIO C amtoMO-(ochaTHBIM CTEKIOM) €MKOCThIO 10 OTHOIICHUIO K
MPOAYKTAM JIEJIE€HUs, TEPMUYECKONM YCTOMYUBOCTBIO, PAIAWALMOHHOU U
XAMHUYECKON CTOMKOCTBIO, ISl TOCIEAYIOLIETO BO3BpaTa OCTEKIOBAaHHBIX
orxonoB 3apybexknpiM TmoctaBmukaM OST ADC. OcrekioBbIBaHUE
MPOUCXOJUT B MPOIIECCE PACIUIaBICHUSI CTEKJIOMPUTHI U €€ CMEIIEHUs C
pactBopoM BAO. OxnaxaeHue 3JIeKTPOJ0B U MOJa MEYU OCYIIECTBIISIETCA
OCYIIIEHHBIM C)KaThIM BO3yXOM.

[InaBuTenr 00OpPYAOBaH JIOHHBIM CJIIMBHBIM  YCTPOHMCTBOM  C
bunbepolt, CHaAOXKEHHONM MEAHBIM BOJOOXJIAKIAEMBIM HUHIYKTOPOM.
Cucrema OxJaXxICHHUS YCTAHOBKM HHIYKIIMOHHOIO HArpeBa — BOJSHAas,
JIBYXKOHTYypHasd. CJIHMB CTEKJIOMAacChl OCYHIECTBIISIETCS MPU Pa3orpeBe
bunbepsl B MeTaUIMUECKHe OWJAOHBI. B HacTOAmUNA MOMEHT BEIyTCS
UCIIBITAHUS TUIABUTENS I TIPOBEPKH PAOOTOCTIOCOOHOCTH KOHCTPYKITUH,
OTIPEJICIICHHS] MEXAaHUYECKUX U TeTUTO(U3HMUECKIX XapaKTePUCTHK, & TAKKe
GYyHKIIMOHATBHBIX ~ BO3MOXHOCTEM  TMEYH M BCIOMOTATEIHHOTO
000py10BaHUSI.


mailto:cpl@po-mayak.ru

CEKIHUA «Matepransl 1 TEXHOJIOTHH aTOMHOT'O SHEPTOIPOMBIIIJICHHOTO KOMIUIEKCay 47

PH-ITPOLHECC - KOMBUHUPOBAHHASA TEXHOJIOT UA
HEPEPABOTKU OAT BP

Llesyosa A.A., ['opesa E.B.
Cesepckuti mexunonocuveckuu uncmumym HUAY MUDHU,
636036, 2. Cegepck, Tomckoti 06.1., np. Kommynucmuueckuti, 65
e-mail: Alex.shveds@yandex.ru

Hcnonb3oBaHue THAPOMETALTYPIrUYECKUX METOOB JIJisl IEpepadOTKU
otrpabotasuiero sjepHoro tormBa (OST) ObICTPBIX pPEaKTOPOB HMEET
CEpbE3HbIE OTrpaHUYECHUS, OOYCJIOBIICHHBIE BBICOKMM BBITOPaHHUEM,
3HAUUTEIBHBIM COJIEpKAaHUEM Jenamuxcs marepuaioB (M) um mManbim
BpeMeHeM BbIIEepKKU. Cyxue (HEBOAHBIE) TEXHOJOTUU MepepadboTKU
XapaKTEPU3YIOTCS KaK KOMIAKTHbIE U PaJHALIMOHHO-YCTOMYMBBIE, HO K HX
HEJ0CTaTKaM CIIEyeT OTHECTH HEBBICOKMI K03 duumeHT ounctku JAM ot
NpOAyKTOB JeneHusi. B pamkax Hampasnenus «lIpopsiB» mnpennpunsita
IOTIBITKA COBMECTHTh JIOCTOMHCTBA OOOMX MOJAXOJOB NpU pa3paboTke
KOMOMHUPOBAHHOM TeXHOJIOTMH, oayuuBIei Ha3Banue PH (Pyro-Hydro)-
npoluecc, KOTOpas OCHOBaHAa Ha HCIOJIb30BAHMM IUPOXUMUYECKHUX
TOJIOBHBIX OINEpalii W  IOCIEAYIOINN TUPOMETAILTY PrUYECKAN

adpuHax, odecrieurBaIOIINI BEICOKYIO 0UUCTKY JIM (pucyHok 1).
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PI/IcyHOK 1- HpI/IHHI/IHI/IaJIBHa}I cxema PH- npouecca

JIisi IpOMBINIICHHOTO BHEIPEHUSI Tpollecca HEOOXOIUMO OCBOUTH
TEXHOJIOTUM CHATHS 000704YeK OTpabOTaHHOTO SAEPHOTO TOILUIUBA,
oOpamieHusi ¢ JETYYUMHU MPOAYKTaMH JCIICHUS *C, Kr, Xe u 1.1,
W3BJICYEHUSI TPAHCIUTYTOHUEBBIX 3JIEMEHTOB W pa3ACIICHUST aMEPUIUS U
KIOPHSI, OTBEPKICHUS PAIUOAKTUBHBIX OTXOJ0B B (DOPMBI, IPUTOTHBIE IS
OKOHYATEJIbHOW  W30JSALIMM,  OOpamieHuss ¢  KOHCTPYKIIMOHHBIMU
MaTepHalaMH U pEreHepanus Cpebl.
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KNIAKOCTHASA ITIEPEPABOTKA TOIIVIMBA PEAKTOPOB HA
BBICTPbIX HEUTPOHAX

Llesyosa A.A., I'opesa E.B., 303yna /[.B., Ewes B.A.
Cesepckuti mexnonocuveckuu uncmumym HUAY MUDHU,
636036, 2. Cegepck, Tomckoti 0oa., np. Kommynucmuueckuti, 65
e-mail: Alex.shveds@yandex.ru

B mactosmee Bpema B I'K «Pocatom» paspabarbiBaeTcs
WHHOBAIMOHHASI TEXHOJOTUS TEepPepadOTKH OTPaOOTAaBIIETO SIEPHOTO
toruBa (OST) peakropoB Ha ObicTpeix HelTpoHax (PBH), cmocoOnas
nepepaboTaTh TOIUIMBO Jt0Ooro tuma. Ilepepa®oTka MIOTHBIX TOIUIMB
BO3MOKHA pH HCIIOJIb30BaHUU PUREX-mpouecca. [Ipomnecc
HKCTPAKIIMOHHON OYUCTKU MPEeAyCMaTpUBAEeT COBMECTHOE H3BiedeHue U,
Pu u Np, a Takxe TC, BOCCTAaHOBUTEIBHYIO PEIKCTPAKIIMIO TUTyTOHHUS U
PEIKCTPAKIIMIO YpaHa MPH OUYUCTKE O0OMX OT YAaCTUYHO AKCTPArHpyEMBIX
npoayktoB nenenust (I1J[). XKenatenbHoW mnpeaBapUTENbHON omepaiuei
npu TepepaboTKe HUTPUIHOTO TOIUIMBA ¢ wHcmnosib3oBanneM PUREX-
TEXHOJIOTUHU SIBJIIETCS MPOLIECC BOJOKCHUJIALINM, B PE3yJIbTaTe KOTOPOU W3
CMEIIIAHHOTO ypPaH-TUIyTOHUEBOTO HUTPUJIHOTO TOIUIMBA OOpa3yroTCs
okcugsl (U, Pu)O,, mocnme dero moiydeHHbIE OKCHIBI PACTBOPSIOT B
a30THOM KHUCJIOTE.

Texnonoruss PUREX-mporiecca mnpeaycMaTpuBaeT — CIAEAYIOIIUE
OCHOBHBIE CTaJIUU:

— pe3ka TBOJIoB u pacTBOpeHrE B a30THOM KHUCIIOTE;

— BOJIOKCHJAIIUS C MOJyYEHUEM OKCUIOB YpaHa U IUTyTOHUS;

— pacTBOpeHHME B a30THOM KHCIOTE C TIOJYYEeHHUEM pPacTBOpa,
coaepxamero U6+, Pud+, I1/1;

— JKCTpakIMOHHas  mepepaboTrka  (2-3  1uKiIa  DKCTPAKIUS-
PEIKCTPAKLIHNS);

— BBINAPHBIE MPOLIECCHI;

— TOJIyYEHUE OKCUJIOB YpaHa U ILUTyTOHUSI.

K nocrouncteam PUREX-mpouecca OTHOCUTCS OTpaOOTaHHOCTh
TEXHOJIOTUU B TIPOU3BOJICTBEHHBIX YCJIOBUSX, UCTIOJb30BAHUE AIMAPATYPhI
C  BBICOKOM  TNPOM3BOJUTEIBHOCTBIO  Mpollecca, 00OecreunBaronien
paavallMOHHYI0 W sJiepHyl0  0€30macHOCTb, HEOOIbIION  00BeM
MOJTYyYaEMBbIX KUIKUX OTXOJIOB.

Bo3moxkHocTs ycoBepmeHcTBoBaHusi PUREX-mponecca mo3Bosur
paccMaTpuUBaTh KUJKOCTHYIO SKCTPAKIMIO KaK KIOYEBOW METOJ MpH
BBIOOpPE KOHKYPEHTOCTIOCOOHOW M 3KOHOMUYECKH BBITOJHOU TEXHOJIOTHH
nepepadbotrku OAT PBH.
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NCCIEAOBAHUE IVIOTHOCTHU U KUCJIOPOAHOI'O
KO®PUIUNEHTA TABJETOK U3 U-GD TOIIJIMBA

Ulpaiinep A.3., Ilonanckasa A.B., Cogpporos B.JI.
Cesepckuu mexrnonoeuyeckuil uncmumym HUAY MUDHU, 636036,
2. Cesepck, Tomckoti 0oa., np. Kommynucmuyeckuii, 65
e-mail: Artshrayner@gmail.com

B Hacrosimee BpeMs OAHMM U3 OCHOBHBIX  HalpaBJICHUUH
COBEPILIEHCTBOBaHMUS peakTopoB THna BBOP saBnsercs yBenuueHue
MPOJOJKATEILHOCTH KaMIIaHUU SIIEPHOTO TOILIMBA, KOTOPOE JOCTUTAETCS
32 CYET MOBBIIEHUS €ro MepBOHAYAIbHOrO oboramenus. OJHAKO 3TO
BJIEYET 3a CO00I HEOOXOIMMOCTh KOMIIEHCHPOBATh BHICOKYIO H30BITOUHYIO
pPEaKTUBHOCTh B Hayaje TOIUIMBHOIO LHMKJA, YTO JOCTHIaeTCs 3a CUeT
BBEJICHHSI HWHTEIPUPYEMBIX B TOIUIMBO BBITOPAIOUIMX MOTJIOTUTENIEH
HelitponoB (BII). HUcnonw3oBanue BII mo3BosisieT CHU3UTH HArpy3Ky Ha
KOMITEHCHPYIOIIHUE CTEP)KHU " BBIPOBHSATh pacrpeesieHIe
HHEProBbIAEIICHUS IO 00bEMY aKTUBHON 30HBI PEAKTOPA.

B aTroMHON NPOMBIIUIEHHOCTH HIMPOKO HCIOJIB3YETCS TOIUIMBO C
WHTETPUPOBAHHBIM MOTJIOTUTENIEM HEUTPOHOB B BUe TabieTok (U,Gd)O; ¢
paznuyHoil MmaccoBoit gosneit (Gd,Os;. Tagonuuuii MMeeT yHUKaJIbHbBIC
CBOMCTBA, CBSA3aHHBIE C BBICOKHM CEUEHUEM IIOTJIOIIECHHUS HEUTPOHOB H
CKOPOCTBIO BBIFOPAHHS, OTM3KO# K CKOPOCTH BBIrOpanus ~>°U.

TexHHYecKue yCIIOBUSI Ha TOIUIMBHBIE CEPICYHUKH C TaKUM BHJIOM
TOIUIMBA TPEACTABISAIOT COOOM KOMIUIEKC Pa3sHOOOpPa3HBIX TpeOOBaHUM,
BKJIIOYAIOIIMX TE€OMETPUYECKUE pa3Mephl, MIOTHOCTb, MEXAHHYECKYIO
IPOYHOCTb, KHUCIOPOAHBIM KOA((OUIMEHT, COJAEpKaHUE HEKOTOPbIX
npuMecen u np. IlpuueM Ha O3TH CBOMCTBA BIMAET LENBIM psA
TEXHOJIOTUYECKUX (PakTopoB. Tak, OT MIOTHOCTH TOIJIMBHBIX TabJIETOK
3aBHUCST KOJIMYECTBA BJIArd M ra3oB, COPOMPYEMBIX MMM, CJIEIOBATENIBbHO,
HAJISKHOCTh U paboTocnocobHocTs TBIJIoB.

Ha mioTHOCTh TabMeTOK BIMSIIOT TeMIepaTypa CIEKaHHUs, COCTaB
ra3oBOM cpefibl, BETUYMHA KUCIOPOJHOTO KOA(PPUIIMEHTA, a TaKkKe pa3Mep
YaCTHUL UICXOJHOM CMECH IOPOILIKOB.

Kucnopoausiit koaddunmerT — monbHoe oTHomeHue O/U B moporike
UO,-Gd,03; 3TOT mokaszaTelb SBISIETCS Ba)KHOM XapaKTEPUCTUKON U
ompeneNseT ero akTuBHOCTh npu crekanuu. [Ilpu O/U paBHOM 2
TEIJIONPOBOJAHOCTh TOIJIMBA MaKCHMMallbHa, a Jedopmanus, BbI3bIBacMast
MOJI3yYECThIO, U BBIXOJI Ta3000pa3HbIX MPOYKTOB JACJICHUSI MUHUMAJbHBI.

B noknage OyAyT NpeAcTaBi€Hbl pPe3yJbTaThbl HCCIEIOBAHUN IO
BIIUSIHUIO TEMIIEPATYPhI CIIEKaHUs Ta0JIETOK ypaH-TaJ0JIMHUEBOTO TOTUINBA
B [1€YM TYHHEJIBHOI'O THUIA HAa U3MEHEHHE WX IJIOTHOCTH M KUCIOPOAHOTO
kod(dunmenTa.
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HUCCJEJOBAHUE HEUTPOHHO-®M3NUYECKHNX CBONCTB
WHTEPMETAJJIMAHBIX MATPUIL] JUCIIEPCCUHOHHOI' O
SIAEPHOT O TOILVIUBA, TIOJTYYAEMbBIX METOJIOM
CB-CUHTE3A

FOpuenxo M /1., barauxoe M.M
Tomckuu norumexnuyeckuu ynugepcumem, 634034,
2. Tomcx, Tomcxoii 0oa., np. Jlenuna, 30
e-mail: mdy2@tpu.ru

CoBpeMeHHas siepHas YHEPreTuka — 3To 00J1acTh MPOMBIIUIEHHOCTH,
pa3BUBAIOILIASACS CTPEMHTENIbHBIMU IHaramMu. Bciencteue yBenudyeHUs
NOTPEOHOCTEN YelloBeUYeCcTBa, BO3ZHUKAET HEOOXOAUMOCTh HCIIOJIb30BAHUSA
HOBBIX, BBICOKOKAUECTBEHHBIX W MEHEe JOpOTUX (PYHKIIMOHAIBHBIX
MaTepuaioB. Beicokue TpeOoBaHUS JOJKHBI MPEABIBISTHCS K SACPHOMY
TOIUJIUBY.

TpaZIuLIMOHHO HCIIONB3YEMOE KEPAMMYECKOE SAEPHOE TOIUIMBO,
IIPEICTABICHHOE THOKCUIOM ypaHa, UMEET PsJl HEAOCTATKOB, INIABHBIM U3
KOTOPBIX  ABJISIETCS  HHM3Kas  TEIUIONPOBOAHOCTb, MPHUBOASAIIAS K
BO3HMKHOBEHUIO TEPMUYECKUX HANPSIKEHUA B 00bEeMe TaOJNEeTKu H
PACTPECKUBAHUIO XPYIKOM MPU BHICOKMX TEMIEPATYpaX KEPAMHUKH.

[lepcriekTUBHOM ~ 3aMEHOW  KEPAMUKM  MOXKET  IIOCIYKUTh
nucnepcuoHHoe  anepHoe tomnuBo (HAT), mnpencrapisromee coOoit
MaTpUIly M3 HEIENSIIErocss 3JIEMEHTa C JHUCIEPrUpPOBAHHBIMH B HeEe
TOIJIMBHBIMH YaCTHUIIAMU.

Mmuoroobematomum  matepuanom st matpursl AT moryt
MOCITYKUTh HMHTEPMETAJUIMIHBIE COCIUHEHHS, YIUBHUTEIbHBIE CBOMICTBA
KOTOPBIX YK€ MPOSIBUIIM ce0s1 B MaTepuaiax A KOCMUYECKON TEXHUKH.

DOKOHOMHUYECKH BBITOJHBIM METOJOM MOJYYEHUS] UHTEPMETAUINI0B
ABJIIETCSI  CaMOPACIPOCTPAHSAIOLIMICS BBICOKOTEMIEPATYPHBIA CHHTE3
(CBC), ocHOBaHHBIM Ha CHOCOOHOCTM  HEKOTOPHIX  DJIEMEHTOB
IK30TEPMHUUECKU pearupoBath Mpu HarpeBanuu [1].

B nmanHoil paboTe mNPOBOAMIOCH HCCIEAOBAaHUE HEUTPOHHO-
dbuznyecknux cBOUCTB mojiydeHHOM ¢ momonisio CBC wmatpuner NiAl:
MUKPOCKOITMYECKOTO M MAaKpPOCKOIMUYECKOTO CEYEHUN B3aMMOJIECHCTBUS
HEUTPOHOB C fAJIpaMU aTOMOB PEIIETKH, a TaKXe TOJIIUHBI CJIOs
MOJIyoCJ1a0JeHUs] TOTOKA HEUTPOHOB.

JIUTEPATYPA
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USE OF BOROSILICATE GLASS FOR IMMOBILIZATION OF
HIGHLY ACTIVE NUCLEAR WASTES

Shaydullin S. M.*?, Zhiganov A.N.}, Kazantseva T.Yu. !
1Seversk Technological Institute of NRNU MEPhI, 636036,
Seversk, Tomsk Region, Kommunistichesky Ave., 65,
2FSUE “Manufacturing Association “Mayak”, 456784, Ozyorsk,
Chelyabinsk Region, Lenin Ave., 3
e-mail: cpl@po-mayak.ru

Every year in the Russian Federation about 7 billion tons of
radioactive waste is generated, unfortunately, less than 30% is utilized. The
accumulation of waste leads to pollution of surface and groundwater,
atmosphere and soil [1].

In order to protect the biosphere, long-term conservation and final
disposal in a deep geological formation is used to immobilize the
components of high-level waste (HLW) concentrate. The conversion of
HLW concentrate to solid state suitable for transportation and storage is a
crucial step in the way of waste management. Currently, a worldwide
approach is being taken to integrate into a special type of glass.

The basis of the so-called “vitrification” technology has been
developed in nuclear research facilities around the world for more than 25
years [2]. The process of incorporating waste into glass is to add oxides, for
example, in the form of calcined powder or sludge, to glass-forming
materials and then to melt the resulting mixture to form a homogeneous
structure. The ability of glass to incorporate a wide range of elements is
related to its structure.

An ideal glass for immobilizing nuclear waste must, above all, be
durable for thousands of years during which the waste will remain
hazardous. Borosilicate glasses show that they have a unique blend of
characteristics that make them almost ideal for this application.

REFERENCE
1. Hench L.L., Clark D.E., Harker A.B. Nuclear waste solids // J. Mater. Sci. Vol. 21.,
2003, P. 1457-1478.
2. Roger Boen, Glass packages and manufacturing processes, Nuclear Waste
Conditioning, 2009, 27-32.
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OYHKINOHAJIBHAA CTPYKTYPA CUCTEMBI YIIPABJIEHUSA
N CBOPA JAHHBIX IS DKCIINIYATAIHMOHHOI'O BJIOKA
AOBbIYU YPAHA METOJIOM CIIB

Aoonun H.P., FOpog A.B., [l[unxoeg A.A.
Cesepckuti mexunonocuueckuil uncmumym HUAY MUDU,
636036, e. Cegepck, Tomckoti 0oa., np. Kommynucmuueckuti, 65
e-mail: d273anr@edu.ssti.ru

ABTOMaTH3alusl JOOBIBAIOIIMX CTaJAUN SJAEPHOTO TOIUIMBHOTO IIMKIIA
SIBJISIETCS] OZJHAM M3 MEPCTIEKTUBHBIX HAPABICHU MHHOBAIIMOHHOTO Pa3BUTHS
aroMHoU otpaciu. [Ipu aToM Bce Ooee akTyalTbHOW CTAaHOBUTCSI MHTETPAIUs
aBTOMATH3UPOBAHHBIX CHUCTEM B OOLIyI0 HH(OPMALMOHHYIO Cpely
TEXHOJIOTUYECKOI0 KOMILIEKCa, I/ie N0 pe3yjbTaraM OOpa0OTKH M aHalu3a
JAHHBIX, MOJYYaeMbIX OT PEAIbHOTO OOBEKTA M CUCTEM BEPXHEro YpPOBHS,
OHM MOTJIM OBl TIPEJICTABIISITh ONEPATOPY TOTOBBIC PEIICHUE B BUJIE TEX WU
MHBIX JCUCTBUIA MO MOBBINICHUIO 3(()EKTUBHOCTU U Ka4€CTBA MTPOU3BO/ICTRA.

B Hacrosimieir pabote paccMoTpeHa pa3paboTKa CUCTEMbI YIPABICHUS
U cOOpa TaHHBIX B YAaCTH TOCTPOCHUS JIsl Hee (PYHKIIMOHAIBLHONW MOJICNIN Ha
OCHOBE KOHEYHBIX TEXHUYECKHX TpeOoBaHWIl K cucteme. B kayectBe
IPAaHUYHBIX YCIOBHI BBICTYIAIOT CTPYKTYpa 00BEKTa ypaHOI0OBIBAIOIIETO
0JI0Ka, COCTaB TEXHUYECKHUX CPEJICTB Ha HMYKHEM YPOBHE aBTOMATH3AIUUA U
MIpOrpaMMHO-aNnapaTHbINA KOMILJIEKC TUTSt HENOCPEICTBEHHOIO
dbynkimonnpoBanus cucreMsl. Tak, Ha 6aze TRACE MODE 6 peanuzoBan
HAOOp MPOrpaMM, MO3BOJISTFOIINIA OCYIIECTBIISTH JBYHANPABICHHYIO CBSI3b C
CUCTEMOI aBTOMATH3AIIMN HUKHETO YPOBHS, HHTEPIPETALNIO U BU3YAJIbHOE
MPEACTABICHUE TIOJyYCHHBIX JaHHBIX B PEXHUME PEATbHOIO BPEMEHH,
BEJICHUE apXWBa HJTHUX JaHHBIX C BO3MOKHOCThIO THOKOTO aHajlu3a Hu
00paboOTKH B JajbHEHIIIEM, a TaKKEe B3aUMOJICHCTBUE C BHEITHEH CUCTEMOM
ontuMu3anuu. bmaromaps stomy B oTHomeHWH 30 TEXHOIOTHYECKHUX
CKBAXMH  JOOBIYHOTO  OJOKa WU CONPSIKEHHOro  00OpYIOBaHUS
o0ecreunBaeTcs KOHTPOJb W aBTOMATHU3WPOBAHHOE YIPABJICHHUE COIJIACHO
JeHCTBYIOIIEH MaTeMaTnyeckoi Mojenu. CucremMa uMeeT pacrpeeiCHHYIO
KITUEHT-CEPBEPHYIO apXUTEKTypy M paboTaeT Ha 4YeThIpeX y3/lax C
aBTOPHU3UPYEMBIM JOCTYIIOM U pa3rpaHUYEHHBIMU IIPaBaMU yIPABIICHHUSL.

Pa3ButhbIit MEXaHU3M COIIPOBOXKIACHUS TPEBOT, HIUPOKUI
WHCTPYMEHTApuil MO paboTe C JaHHBIMH apXUBA, KOHIEMIMS <«YMHOTO)»
uHTepdeiica, a Takke CBSI3b C BHEMHMMH TpuioxeHusmu depes CYB]]
MS SQL Server, a ¢ cucteMoi HUKHETO YPOBHSI — HAMPSMYIO IO MPOTOKOTY
Modbus TCP, ka4yecTBEHHO BBIACIAIOT pa3pabOoTKy Ha (OHE CUCTEM
10J100HOTO KJiacca. [lonTBepxxaeHneM KOHKYPEHTOCIIOCOOHOCTH
BOIUIOIICHHON (PYHKITMOHAJBHOM CTPYKTYpBI CIYXKHUT YCIICIIHAs OIbITHAS
AKCIUTyaTalusi CHCTEMbI Ha JIECTBYIOIIEM OOBEKTE MPOU3BOCTBA.
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ITPOI'PAMMHOE PEHIEHUE CUCTEMBbI YIIPABJIEHUA 1
CBOPA JAHHBIX JIUIA OKCINTYATAIIMOHHOI'O BJIOKA
AOBbIYU YPAHA METOJIOM CIIB

Aoonun H.P., llJunxoe A.A., IOpos A.B.
Cesepckuti mexunonocuueckui uncmumym HUAY MUDHU,
636036, 2. Cegepck, Tomckoti 001., np. Kommynucmuueckuti, 65
e-mail: d273anr@edu.ssti.ru

Cospemennbie SCADA-cucTeMbl TPONDIM JOJTUNA MyTh Pa3BUTHUS OT
NPOCTEHIINX TPHIOKEHUN CYNEPBU30BOTO KOHTPOJS M cOOpa MaHHBIX 0
MHOTOMEPHBIX TPOTPAMMHBIX KOMIUIEKCOB 0 PEUICHUIO ITHPOKOTO Kpyra
3a71a4 aBTOMAaTH3alMi U MH(POPMATU3ALIMK MPOU3BOJICTBA. 32 ATOT CPOK IS
nporpammHoro ooecredenus o pazpadborke SCADA-cuctem BoIpabOTaH s
O0IIMX MOAXOJOB, 3aTPArkBAIOLIMX KaK CTPYKTYPY CO3/1aBa€MOro IPOEKTa,
TaK ¥ peanm3aiuio ero pynkinonana. OaHaKO JaKe B OpraHU3aliy TUITIOBBIX
pelIeHuit MporpaMMHBIE MTPOAYKThI PA3IMYHBIX MPOU3BOIUTENCH OYEBUIHBIM
00pa3zoM UMEIOT pacxoxkaeHUs. EcTb 1 cienuguueckue 4epThl, BbIICISIONINE
OJIMH TIPOAYKT Ha (poHE APYroro. ITo HEOOXOIUMO YUUTHIBATH Pa3pabOTUUKY
SCADA-cucTeM HE TOJILKO TIPH BRIOOPE Cpebl pa3pabOTKH, HO U TIpH paboTe
B KOHKPETHOU CUCTEME, Aa0bl B MOJTHOM MEPE OCYIIECTBUTH €€ TOTCHIIUAI.

Hacrosmmim mipesyiaraercss K pacCMOTPEHHIO MPOTPAMMHOE PEIICHUE
CHCTEMBI yTpaBIeHUs W cOOpa JaHHBIX JJIsl OJHOTO M3 OKCIUTyaTallMOHHBIX
OJIOKOB ~ YpaHOJOOBIBAIOIIETO MPEANpPUSITUS, BBIMOJIHEHHOE Ha 0ase
TRACE MODE 6. TTognep:xka TRACE MODE 6 si3p1k0B cTtanmapra MOK u
MexaHu3M cBs3u ¢ BHemHUMHM CYBJ[ Hanumm mmMpokoe NpUMEHEHUE B
pa3paboranHoi cucteme. Tak, crenupuyeckuM 00pa3oM HCIOIb30BAHbI
Bo3mMokHocTH  TRACE MODE 1o BeneHuio BHYTpEHHEro apxuBa U
NIepEeHANPABICHUIO apXUBHBIX JaHHBIX Bo BHemHio Bl (MS SQL Server).
Haiinen oOmmuit nyte mpeogosnenus orpanuuennii TRACE MODE,
CBSI3aHHBIX CO CTPyKTypoil komaHm Ha s3eike SQL. CpencrBamu
OpOrpaMMHON JTMHAMH3AIMK AJIEMEHTOB Tpa@HUUecKHX OKPAaHOB CO37aH
«UHTEJUICKTyalbHBIN) ~ uHTEep(delic, 00ecreynBaroMii  WHTEPAKTUBHOE
B3aMMOJICCTBHE OIeparopa C CHUCTEMOM, B TOM uHciae — o0OpabOTKy
noJyip3oBarebckux ommnbok. Berpoennsie B TRACE MODE  npaiiepbl
MPOMBIIIJICHHBIX TPOTOKOJIOB TTO3BOJIMIIA OCYIIECTBUTH TPSIMYIO CBSI3b C
[TJIK Ha HMKHEM ypoBHE aBTOMaTH3aIuu 1o npotokoay Modbus TCP.

MHorue 13 BHOBb MPUMEHEHHBIX MPOTPAMMHBIX PEIICHUH MOTYT OBITh B
yrctoM Bujie nieperecensl Ha apyrue SCADA-npoektst B TRACE MODE 6
0€30THOCUTENIPHO K OIpeNeICHHOMY TEeXHOoJornueckoMy o0ObekTy. Ha
JICUCTBYIOIIEM MPEANPHUATHHA CUCTEMA JI0Ka3ajia CBOIO pabOTOCIIOCOOHOCTh U
HallJla  TIOJIOKUTENbHBIE OT3bIBBI  CO  CTOPOHBI  HETOCPEICTBEHHBIX
TIOJI30BATENEH.
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PABPABOTKA HEHTPOBEKHO-UHEPIIMOHHOI'O
KIIACCUPUKATOPA ITOPOLIKOB IJIs1 OBYUYEHUSA
CTYJAEHTOB

bonoaxos B.A., Kapmawoe E.FO., Cemenos C.C., L{upxynos I1.T.
Cesepckuti mexnonoeuveckuu uncmumym HUAY MUDHU, 636036,
2. Cesepck, Tomckoti 06a., np. Kommynucmuueckuti, 65
e-mail: svinks13@gmail.com

Tonkas kinaccuuKanys MOPOIIKOB HEOOXOJUMa BO MHOTHX OTPACIIAX
HAyKd M MPOMBIIUIEHHOCTH, OCOOEHHO B O0JAacTH CO3JaHUS HOBBIX
MaTepUalioB U HMX H3y4eHHUs, e TpeOyeTrcss padoTarh ¢ HEOONBIIUMH
obpasniamu (He Oosiee 0,5 kr). Ha MaccoBoM pbIHKE B OCHOBHOM
IIPEACTABIICHbl TPOMBILIIEHHBIE amnmnaparbl, KOTOPbIE MOTYT paboTaTh
TOJABKO C OOJBIIMM KOJIMYECTBOM Martepuana (ot 10 kr u BbIIe).
COOTBETCTBEHHO JIa0OpaTOpHbIEC KIACCU(PUKATOPHI H3-3a OTHOCHUTEIHHO
MaJIoro Crpoca MO CPaBHEHHUIO C MPOMBIIIIEHHBIMU KiIacCU(UKATOpaMu
UMEIOT BbICOKYIO ieHy (0T 700 000 pyOeit). B ycrnoBusx HeIoCTaTOYHOTO
(¢buHaHCUPOBaHUSI ~ CTAHOBUTHCS ~ BBITOAHO  CAMHM  HW3TOTOBUTH
KJIACCU(UKATOP OPOIIKOB.

B CTU HUAY MHUDU Benércs paszpaboTka IEHTPOOCKHO-
MHEPLUOHHOIO  Kiaccu(uKaropa TIOPOUIKOB, KOTOPBIA  IO3BOJISIET
IPOU3BOAUTH TOHKOJAWCIEPCHYIO  KJIAaCCHU(PHUKAUI0 TBEPIABIX CYXHX
MOPOIIKOB. J[aHHBIN NPOEKT BBIOJIHSIET CPa3y HECKOJIBKO 3aa4:

1) oOyyaeT CTylIeHTOB pa3paldarhiBaTh, MPOEKTHUPOBAThH U COOUpPATh
TEXHOJIOTUYECKHE AIIapaThi;

2) Ha »JTame TECTHPOBAHUA M OTPA0OTKM MapamMeTpoB padOThI
LHEHTPOOEKHOr0 KiIaccupuKaropa MPOUCXOAUT OOyYEHUE CTYACHTOB
METOJMKAaM TPOBEJCHHSI OSKCHEPUMEHTOB U 00pabOTKE TMOJYyYEHHBIX
JTAHHBIX;

3) pa3zpaboTaHHbIN KIacCu(PUKATOP MOKHO OyIET UCIOIh30BaTh KaK B
yueOHOM TIpollecceé B KadecTBE JIaDOpaTOPHOrO CTEHAA, TaK U JUIs
pazzie’eHus HOPOIIKOB IS PELICHHS MPAKTUYECKUX 3a1ad.

Knaccudukarop co3zma€rcss ¢ MOMOUIbIO aJJIMTUBHBIX TEXHOJOTHUH,
KOTOpBIE CYIIECTBEHHO YACIIECBISIIOT €ro H3roToBieHHe. KoHCTpyKius
Kiaccu(ukaTopa MPOEKTUPYETCS TaKUM 00pa3oM, 4TOOBI MOKHO OBLIO
JIETKO U MPOCTO €ro coOnpaTh U MOAUPUIIUPOBATD.
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PA3PABOTKA TEXHOJIOI'MA U OBOPY1OBAHUA
INEPEPABOTKHN OBEJHEHHOI'O TEKCAD®TOPHUIA YPAHA

bviukos H.A., IHuwynun B.11.
Cesgepckuti mexnonoeuveckuu uncmumym HUAY MUDHU, 636036,
2. Cesepck, Tomckou o61., np. Kommynucmuueckuti, 65
e-mail:nikitabychkovA@mail.ru

3a Bech NEpUOA TMPOHU3BOACTBA ATOMHOTO OPYXKHS U aTOMHOTO
TOIUIMBA, BO BCEM MHPE HAKOMUIOCh Oojbiie 1,5 MUIJIMOHOB TOHH
obenneHHoro ypana. OOemneHHbli UFg XpaHuTCs B CIeIHATIbHBIX
KOHTEHHepax Ha IUIONIaJKax 3aBoJ0B. HecMOTpsi Ha MOJOXUTEIbHBIE
pe3ynbTaThl XpaHeHuss OI'DY, ero arpecCUBHOCTH JielaeT AAaHHBIA METOJ]
XpaHEeHUs MOTEHIMAIBHO OMACHBIM, TaK KaK CO BPEMEHEM KOHTEUHEPHI
pasrepMeTU3UpYyIOTCS.

Ha pasnuunbix KOMOMHATaxX MPOBOMASTCS  HCCICAOBAHUS  IIO
nepepaborke OI'®Y 0 TBEPJbIX OKCUJIOB YypaHa, O€3BOJHOIO
¢GbTOpOBOAOPOIA U BOTHBIX PACTBOPOB, C KoHIeHTpamwmen 40-70 % HF.

Haunbonee mnpocThiIM W SKOHOMUYHBIM METOJIOM IepepabOTKH
apisiercs nporuaponus UFg ¢ mocnemyromum MOJydeHHEM OKCHIOB
ypaHna u 70 %-it propucroBog0opOoHON KMCI0TH. Hamu paspaboran meTon
nepepaboTku  (PTOPUCTOBOJOPOJHONM  KHUCIOTBI 7O  O€3BOJHOIO
dbropoBogopona u 40 %-ii MIaBUKOBOM KUCIIOTHI.

[Ipenyioxkena anmapaTypHO-TEXHOJOTHYECKas CXema Mpoliecca.
OI'®Y oOpabaTeiBacTCsi BOASIHBIM IMApOM B PEAKTOPE TMOJTyUYCHHUS
ypanundropuaa. [lonyuennsiit UO,F, oOpabaTsiBaeTcst BOASHBIM MapOM U
BOZIOPOIOM B OapabaHHO-BpAaIAIONMIEMCS PEAKTOpEe C MOJIyYCHHUEM
tBepaoro oktaokcuaa tpuypaHa (U3Og) wu  maporaszoBoii  ¢assl,
coaepxkaiei propoBoaopoa. [laporazosas (aza KoHIEHCUpPYETCS B BUIE
(GTOpPOBOAOPOIHOM  KHCIOTBHI, IMOCJIE€ Yero TMomagaeT Ha  y3el
pextudukanuu, rae mnoiydaercs O0e3BoAHbIM (ropoBogopon u 40 %-s
TUTABUKOBAS KUCJIOTA.

[lepepabotka otBampHOro UFg naer BO3MOXKHOCTH 0€30MacHOrO
XpaHEHHUs TBEPJOTO OKTAOKCHAA TPH ypaHa O €ro HCIOJb30BAHUS B
SICPHOM DHEPTeTUYECKOM KOMIUIEKCE B peakTopaX Ha OBICTPBIX
HEUTpPOHAxX W pereHepanuu Gropa B Buie (HTOPOBOIOPOJTHON KHUCIOTHI U
0e3BOTHOTO (hPTOPOBOIOPO/IA.
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UCIBITATEJBHBINA CTEH/ AJISI CACTEMbBI YIIPABJIEHUA U
CBOPA JAHHBIX HA OKCIINIYATAIIMOHHOM BJIOKE
AOBbIYU YPAHA METOJIOM CIIB

Bebep /[.A., Aoonun H.P., [[[unkos A.A.
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Pazpabotka SCADA-nporpamMMm cBsizZaHa ¢ 00paOOTKOM OOJBIIIOTO
o0beMa JaHHBIX. B TmocnemHee BpeMs BHAHA TEHICHIUSA K TPIMOMY
B3aumoeiicteuto SCADA u KTC koHTpoJuiepHOTrO YpOBHSI —B 00XOJ]
crienuan3upoBaHHoro cepseprHoro I[10O. [Ins pa3muyHBIX KOMIUIEKCOB
SCADA BCTpOEHHBIX MPOTPAMMHBIX MEXAaHW3MOB OTJAJKH CTAHOBHTCS
HEIOCTaTOYHO Y€ Ha CTaJuu MPOEKTUPOBaHUs. Bo3HUKaeT moTpeOHOCTh B
WHCTPYMEHTE, TIO3BOJISIONIEM WHTEPAKTUBHO BECTH 00pabOTKY HECKOIBKUX
cOTeH MH(POPMAIMOHHBIX CUTHAJIOB i uMutaruu coobmierns SCADA ¢
HIDKHAM ~ypOBHEM aBToMaru3anuu. Hacrosimass pabota mocBsiieHa
co3maHulo  ucheltarenbHoro  crena g SCADA-mporpaMmebl
AKCIUTyaTaIMOHHOTO OJioka 100b14n ypana metojgom CIIB (manee SCADA-
porpaMma).

BupTyasibHO€ UCHOJHEHHE CBSI3M IO MPOTOKOJIAM C TOMOUIBIO
CHeIUaIbHBIX TIpuJIockeHni He naeT npeacrasieHus o SCADA-nporpamme
KaK O 3B€HE MPOMBIIUICHHON CETH; KPOME TOr0, MOJA00HbIE PUI0KEHUS HE
JIOMYCKAlOT ~ CO3JaHMsl  OPrOHOMHYHOTO  HHTepdeiica  MacmTabHOTro
MOHUTOPUHTA CHUTHAJOB M THOKOTO YIpaBICHUS HUMH. OTH MPOOJIEMBI
pemieHsl ¢ BormomeHueM crterna Ha Oaze IIJIK OBEH 110-30. Ilo
unrepdetricy Ethernet on moakmouaercs k [IK, Ha KoTopoM 3amyckaercs
ucneityemass SCADA. OpnHOBpeMEHHO 4YeNoBEK BeAeT paboTy ¢
nporpaMMoii KoHTposuiepa depe3 cpemy CoDeSys, obpamasce k [1JIK mo
otnenbHOMYy TopTy. [mst padorer B CoDeSys paszpabotan rpadudeckuit
uHTepdeiic, rae obecrneunBaeTcs YHNOPSAAOYEHHOE IMPEJICTaBICHHE BCEX
CUTHAJIOB HW)KHETO YPOBHS SKCIUTyaTallUOHHOTO OJioka M00bIM ypaHa
metomom CIIB, oOpabarteiBaembix SCADA, a Takke IIHUPOKUI
WHCTPYMEHTApUH MO0 M3MEHEHHWIO KaK OTACNIbHBIX MEPEMEHHBIX, TaK U UX
rpynn. B utore moxHO peanu3oBaTh Bce crieHapuu noBeneHus SCADA-
IPOTPaMMBI.

Ha pmaHHBIE MOMEHT CTEHJI TMO3BOIsSeT o0OpabareiBaTh 636
nepeMeHHbIX U cBs3biBaThess co SCADA no nmporokosnry Modbus TCP, na
0aze Excel u MathCAD co3nan kKOMIUIEKC BCIIOMOTATEIBHBIX MPOTPAMM,
TZIe BBHITIOJMHSCTCS Y4eT MEePEeMEHHBIX, UX aBTOMAaTHYecKas ajpecarius 1o
3aJaHHOMY TIpaBWJIy ¥ aBTOTE€Hepalus CrenuUuIecKux KOAOB Jis
OCHOBHOU mporpamMmmbl CoDeSYs.
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YCTAHOBKA NOJYYEHUS KOMIIO3UIIMA HA OCHOBE
INOJUITUJIEHA
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Cesgepckuti mexnonoeuveckuu uncmumym HUAY MUDHU, 636036,
2. Cesepck, Tomckotu o6a., np. Kommynucmuueckuti, 65
e-mail: AlekseyDorozhny@yandex.ru

KabGenpHass MOpPOMBINIIEHHOCTh — OJHA W3 HauOoJiee ITHUHAMHYHO
Pa3BUBAIOIIMXCS MOJIOTpAcieii MAIIMHOCTPOEHUSI U AJIEKTPOTEXHUUYECKOU
npombiluieHHOCTH Poccuiickoit @eaepanuu. OqHON W3 BUIIOB M3O0JISILIUU
SBJISIETCA W3OJISIIIUS HA OCHOBE MOJUATHJICHOBBIX KOMIIO3UIIMM, KOTOpas
OTJINYAETCSI BBICOKOW CTOMKOCTBIO K BO3JAECHUCTBUI0 XUMHUUYECKOW WIIM UHOMN
arpecCUBHOM  Cpellbl, HMEET BBICOKME MEXAHUYECKHE CBOICTBA,
HAJIE)KHOCTb U JOJITOBEYHOCTb.

Xumnueckas popmyna momudtuiaena — (C, Hy)n, rme n=100-700 —
cpenHsis CTEICHb MOJIMMEPU3ALUH. [TonusTunex ABJISIETCS
0’KapOOIIACHBIM MIPOJAYKTOM, TemIieparypa Bociuiamenenus — 380-450 °C.
[Ipy KOMHATHOM TEMIEpaType HE pacTBOPSETCS HH B OJHOM U3
pacTBOPUTENIEH, HE SITOBUT.

Komno3unuu  BBIMYCKAIOTCS B BUJE TpaHyJd  OJWHAKOBOMU
reoMeTpudecko (opmbl, pa3Mep KOTOPHIX B JIOOOM HampaBiIE€HUU B
npejenax OAHOW mapTuM JOKeH ObIThb OT 2 A0 5 mMm. Jlomyckaercs
HaJu4yue TpaHysl pa3MepoM MEHee 2 MM, MaccoBasi JI0Jsl KOTOPBIX He
nokHa mipeBbimath 0,5 %, w rpanynsl pazmepom Oonee 5 10 8 MM,
MaccoBasi J0Ji KOTOPbIX He 10okHa npeBbimats 0,25 %.

[Ipu mnepepaboTke U OKCIUTyaTallid TOJWATUIICH TIOJBEpPraeTcs
pPa3JIMYHBIM BO3JIECUCTBUSM, MPUBOISIINM K YXYAIICHUIO €ro CBOWCTB U
pazpymienuto. s oOecrieueHrs CTOMKOCTH TOJMATHIIEHA K OTUM
BO3JICUCTBUSIM  BBOJSTCS  CIICIUATbHBIE  BEIIECTBA-CTAOMIN3aTOPHI.
[TockoJIbKY B pe€ajbHBIX  YCIOBHSIX  OJKCIUTyaTalldd  TMOJUATUIICH
MOJABEPracTcs KOMIUIEKCHOMY BO3JICUCTBUIO  TeMIIEpaTypbl, CBETa,
KHCJIOpOJa BO3AyXa, TO TEPMO- M  CBETOCTAOWJIM3ATOPHI  YacTo
MPUMEHSIIOTCS B KOMOMHAIIMY, B3aMMHO YCHUJIMBAsl IPYr Apyra. XOpOIIHii
cuHepreTudeckuii 3PQGeKT maeT COBMECTHOE BBEACHHE TEXHUYECKOTO
yriepoaa, nmadena HH u npyrux no6aBok.

Pa3paborana ammapaTypHO — TEXHOJIOTHYECKas CXeMa TMOJydeHUs
MOJIMATUIICHOBOM KOMMoO3uliuu. [IpoBeAeHO KOHCTPYHUPOBaHWE U pacyueT
OJIHOTO W3 amiapaToB CXEMbI: MEHTPUDYTH sl OTACIICHUS TPAaHYJsITA OT
BOABI ¥ OCymKd. YacoBas MNPOU3BOAUTEIBHOCTh IMEHTPUDPYTH TIO
cycnensuu coctaBisieT 4,77-10% kr/4, crenens 3amonuenus poropa 55,6 %,
CKOpOCTh BparieHus: poropa 1050 o6/muH.
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KOHCTPYUPOBAHHUE U PACYET BAPABAHHOU
HPOKAJIOYHOMU ITEYHA JJIA TIOJAYYEHUA OKCUJIA YPAHA

Kponoues E.B., [Tuwynun B.11.
Cesepckuti mexnonoeuveckuu uncmumym HUAY MUDHU, 636036,
2. Cesepck, Tomckoti 06a., np. Kommynucmuueckuti, 65
e-mail: messive@yandex.ru

HaubGonee TEXHOIOTHYECKH MPUEMIIEMBIM CIOCOOOM MOJYYESHUS
OKCHUJIOB ypaHa SIBISIETCS METOJ TEPMHUUYECKOrO Pa3JIOKEHHs JAuypaHaTa
aMMOHHs B GapabaHHON MPOKaTOYHOM meun mpu TeMmneparype 600—-700 'C
B TEUCHHE OJHOTO Yaca C MOCIETYIOITNM BOCCTAHOBICHHEM BOJOPOIOM JI0
uoO, [1].

B TexHosOTMM SACPHOTO TOpPIOYEro OCOOYI0 pOJIb WTpacT JAWypaHaT
aMMOHHSI — TPOAYKT YPAHOBOTO TPOHU3BOJICTBA, KOTOPHIH HE COMCPIKHT
JETYy4YuX KOMIIOHCHTOB, KpOME ypaHa. B 3aBUCHMOCTH OT TeMImepaTyphl u3
JTAHHOTO COEIUHEHUsS MOXKHO TonyduTh 00 UOj3, 1100 3aKUCh-OKUCH
ypana. B mpomecce mnpokaiuBaHUS ypaH MPAKTUYECKUA MOJHOCTHIO
NepexoauT B OCAJOK, a TaKXe B TMPOIECCE PEaKIUU PEreHepUupyercs
aMMUaK.

B mporecce peakiumu TEpMUUYECKOTO pa3lioKeHHUs U3 OapabaHHOI
MEeYM BBIICIISIOTCS Ta3bl, COJAEPIKaIMe Tapbl BOJbI, OKCHJIBI a30Ta, aMMHUAK,
BOJZIOPOJI, KHUCIIOPOJ, a30T W 3aXBayCHHbIC YACTHUIII OKCHUIOB ypaHa H
ypaHATOB aMMOHHS, KOTOpPBIE MPOXOISAT OYHCTKY W BBIOPACBHIBAIOTCS B
atMmocdepy.

bapabanubie Bpamiaroniuecs medd B TOCASAHEE BpeMs HaXOIsAT B
MIPOMBITIUICHHOCTH BCE OOJIbIIICe TPUMEHEHUE, OHM OTIUYAIOTCS OT JPYTUX
Ieyel BBICOKOM YIEIbHOM MPOU3BOAUTEIBHOCTBIO, BO3MOKHOCTBIO
COBMEIICHUS MTPOIIECCOB CYIIKH, TPOKAJIKH U XUMUYECKOTO pearupoBaHms,
BO3MOYKHOCTBIO YCTAHOBJICHUS TEMIIEPATYpPHBIX 30H M PETYIHPOBAHUS
TeMIIepaTyphl, HEIPEPHIBHOCTHIO TIpOIIecca.

B xoxe paGoThl mpoBeieHO KOHCTPYUPOBAaHUE U pacyeT OapaOaHHOMN
MPOKAJIOYHOW TeYHd, B KOTOPOH MPOUCXOJUT TEPMUUYECKOE PaA3IIOKCHHE
nuypaHata aMMmoHUs. OCHOBHBIE MapaMeTphl TMEYW: AUAMETP W JJIMHA
Gapabana | ¥ 8 METPOB COOTBETCTBEHHO, paboumii 06beM okono 7 M°. B
pe3ysbTaTe Mmpolecca MPOKAIMBAHUS TOJYYaeTCsl 3aKHCh-OKUCH ypaHa,
MoJBEprarouascs gajiee BOCCTaHOBIEHHUIO B atMocdepe Bogopoa 10 UO,,
U3MEIIbYACTCSs W OTIPABISICTCS Ha M3TOTOBJICHHUE TaOJIETOK SIICPHOTO
TOTUTHBA.

JINMTEPATYPA
1. XKuranoB A.N., I'yzeeB B.B., Aumpees I'.I. Texnomorus nuokcuaa ypaHa amis
KepaMU9ecKoro siepHoro torumsa. — Tomck: STT, 2002. —328 c.
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YCTAHOBKA I'MIPOJIN3A 'TEKCA®TOPUIA
CJABOOBOTI'AINEHHOT' O YPAHA

Kponoues E.B., [Tuwynun B.11.
Cesgepckuti mexnonoeuveckuu uncmumym HUAY MUDHU, 636036,
2. Cesepck, Tomckou o61., np. Kommynucmuueckuti, 65
e-mail: messive@yandex.ru

B Hacrosimiee BpeMs OCHOBHBIM siiepHbIM ToprouuM s ADC
SBISICTCS  JAMOKCHJ ypaHa, TOJy4aembld U3  claboo0orameHHoro
rekca)Topua ypaHa mociie pas3iejeHus H30TonoB ypana [1].

['ekcadTopun ypaHa — €IWHCTBEHHOE Ta3000pa3HOE COEIUHEHHE
ypaHa, KOTOpOE€ HCIIOJNb3yeTcs /i OOOramieHus HpUPOJHOTO YpaHa
usotoroM U M IOCHEAYIOMEro MOMyYeHHs SIEPHOr0 TOIUIABA JUIS
atomHbIix peaktopoB (UQO,). ITlpomecc rumponusa rexcadropuaa ypaHa
UTPaeT BaXKHYIO POJIb B TEXHOJIOTHH SIIEPHOTO TOPIOYETO.

YcraHOBKa THIPOITH3a BKIIIOYAET B ceOsi: peaktop pactBopenust Al,Os,
TEII000MEHHUK-0XJIaIUTENb, €EMKOCTh-MEPHUK C IJIABUKOBOM KHCIIOTOM,
€MKOCTh [IJIsl TIPUTOTOBJICHUS a30THOW KHCIOTHI, COOpHAas €MKOCTh s
AL(NOs)3, uanykimonnsiid ucapureiasb UFg, peakrop rumponmsa.

[Iponecc ucnapenus UFg mpou3BoauTcs B «KaHbOHAX HCIHAPEHUS,
1ociie 4ero TMOJAeTCsl B PEakTop THIAPOJH3a, TJe OpOIIAeTCs PacTBOPOM
a30THOKHUCIIOTHOTO QJIFOMHHHUS C MOJTYYCHHEM pacTBOpa YpaHWIHUTpATa U
dbTopuaa HUTpaTa ATFOMUHUS IO PEAKITHH:

UF, +2H,0+3AI(NO,), —UO,(NO,), + 3(AIF,)NO, + 4HNO,

Oco0eHHOCTHIO TIpoliecca TUAPOIN3a SBISETCS J00aBICHUE pacTBOpa
HUTpaTa aJIIOMUHUS, KOTOpBI oOecreyuBaeT MpoIecC TUIPOIU3a H
CBSI3BIBACT (PTOP B BHJIE KOMILJIEKCA, YTO OOCCIIEYMBAET BBICOKOE KAYECTBO
MOJTy4aeMOT0 SIIEPHOTO TOPIOYETO.

B xome pa®oThl MpoOBENEHO KOHCTPYMPOBAHHME M pacdeT peaxkTopa
pactBopenust Al,O3 aekTpogHOrO THIMA W peakTopa THUIAPOJIN3a
OpUTHHAIBHONW KOHCTPYKITUHU ¢ (DOPCYHKOM TSI TTOAaYM PacTBOpa HUTpATa
aTIOMHUHUS, Ta3000pa3Horo rekcadTopuaa ypaHa ¢ PEHUPKYISIIUEH
MOJlydeHHOTro  pacTBopa. Ilpm  ruaponmsze  modydaercs  pacTBOP
YpaHWIHUTpATA, TIOIBEPTAIOIIUNACS Najiee dKCTPAKITMOHHOMY WU3BJICUCHHIO
ypaHa, mpu 3TOM (TOPHUOH CBS3BIBACTCA QIIOMUHUEM B KOMILUICKC
AIF,(NO3), KkoTopelii HE BIMACT Ha JAaJbHEHIIHI IPOIIECC
HKCTPAKIIMOHHOTO U3BJICUCHUS YpaHa.

JIMTEPATYPA
1. XKwuranoB A.U., I'yzeeB B.B., AnapeeB I'.I'. TexHomorus AWOKCHUIa ypaHa s
KepaMU4ecKoro siiepHoro rormsa. — Tomck: STT, 2002. -328 c.
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YCOBEPIIEHCTBOBAHUE KOHCTPYKIINH
IKCTPAKIIMOHHOMU ITYJbCAIIMOHHOU KOJIOHHBI CO
CTABMJIN3AIIMENA ITIOTOKOB ®A3

Kponoues E.B., [Tuwynun B.11.
Cesepckuti mexnonoeuveckuu uncmumym HUAY MUDHU, 636036,
2. Cesepck, Tomckoti 06a., np. Kommynucmuueckuti, 65
e-mail: messive@yandex.ru

DKCTpaKIMOHHAS TEXHOJIOTHSI MHTEHCUBHO Pa3BUBAETCSl CO BPEMEHU
CTAHOBJICHHSI aTOMHOW TPOMBIIUICHHOCTH. DKCTPAKIIMOHHBIE MPOIECCHI
U3BJICUCHMSI, KOHIICHTPUPOBAHUS M OUYMCTKA YypaHa MPHUMEHSIOT Ha
CTaIWsAX: W3BICYCHHS YpaHa M3 PACTBOpA IOCJE BBIIIEIAYNBAHUSI U
TOBapHbBIX  COpPOIMOHHBIX pereHeparoB, Impu adpduHAKE ypaHa,
nepepaboTke OOJY4EHHOTO SJEPHOTO TOPIOYEro, MepepaboTKe OTXOJI0B
PaTMOXUMUYECKUX TTPOU3BOJICTB.

Jnsa  obecniedyeHusi cTaOuiIM3allid COOTHOLICHHS MOTOKOB (a3,
0o0pa30BaHMsI MUKPOAMYJIbCUH, YCTPaHEHUS MPOIOJIBHOTO NIEPEMEIINBAHUS
pa3paboTaH  HOBBIM  KOJOHHBIA  MYJbCAIlMOHHBIM  DKCTPAKTOp C
MPOTUBOTOYHBIM JBHKEHUEM (Da3.

OKCTpaKTOp MPEACTABISIET COOON HUIMHIAPUYECKUN BEPTUKAIBHBIN
KOpIyC, B KOTOPOM C 4YEpeJOBaHHMEM IO BbBICOTE YCTaHOBJIEHBI
pacnpenenutenu (¢a3, u gucnepraropsl (a3. Pacnpepenurenu a3
BBITIOJTHEHB B BUJE JUCKOB, Pa3MEMIEHHBIX TUIOTHO 1O CEYEHHUIO BJIOJIb
KOJIOHHBI, KOHYCHOCTBIO BBEPX JIJIsI JIETKOM (pa3bl M KOHYCHOCTHIO BHU3 IS
TsoKENOM  (pa3pl, oOecrneurBarOIIMX TPH BO3BPAaTHO MOCTYMATEILHOM
KoJeOaHUM  CTOJa0a JKUJIKOCTM B  KOJIOHHE WM  JIUCIIEpPraTope,
NEePUOJINYECKOE  pa3/ielIbHOE TIBUKCHHE da3 MPOTUBOTOKOM.
OKCTpakUMOHHAs  KOJIOHHAa  CHa0»XeHa  MyJIbCallMOHHOM  KaMmepow,
oOecrieynBaroIIe Kojie0aHus >KUIKOCTH B KoJIoHHE ¢ yactotoi 1040
KoJieOaHuil B MUHYTY TIpH amruiutyae 3—10 M.

Dddexr  paBHOMEpHOTO  pacmpeaeieHuss  ¢a3  JIOCTUraeTCs
KOHCTPYKTUBHO IUIOTHBIM pa3MEUICHHEM KOHYCHBIX TPyO B CEUYEHHU U
BBIPABHUBAHUEM HUX TOPIIOB B TOPU30OHTAIBLHOM IIOCKOCTH.

B xoxe pabGoTel ObUT M3y4YeH MPOIECC DKCTPAKIMU, PACCUUTAHA U
CIIPOCKTHPOBAHA SKCTPAKIIMOHHAS MYJbCAIIMOHHAS KOJIOHHA C TUAaMETPOM
kopriyca — 0,7 Mmetpa, BeicoTo — 3,4 Merpa u obobemom 1,2 M, 9TO
OTJIMYAET SKCTPAKTOP OT OOJBIIMHCTBA pa3paOOTaHHBIX B HACTOSIIEE
BpeMs DKCTPAKIIMOHHBIX ammapaToB, MPOSKTHPYEMBIX BBICOTON Oonee 12
METpPOB JjIsl 00ecTieueHUsI HEOOXO0IUMOM KOHTAaKTHON IMOBEPXHOCTH.
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OTPABOTKA TEXHOJIOT'MHX U OBOPYJIOBAHMUSA
IMPOU3BOJACTBA AAEPHOI'O TOIIV/IMBA METO/IOM
I'MAPOJIN3A TEKCA®PTOPUIA YPAHA

Kponoues E.B., [luwynun B.11.
Cesepckuti mexunonocuveckui uncmumym HUAY MUDU, 636036,
2. Cesepck, Tomckou o61., np. Kommynucmuueckuti, 65
e-mail: messive@yandex.ru

Hecmotpst Ha Ttparemuto B YepHoObuile u B Anonum Ha ADC
dykycuma, aTOMHas DdHEPreThKa SBISICTCS TPUBJICKATEIBHOW IS
OOJBPIIMHCTBA Pa3BUTHIX cTpaH Mupa. B Poccuu 1o1st aTOMHOM SHEPreTUKH
B MPOU3BOJICTBE AJIEKTPUUECKON dHEPrUu cocTaBisieT 16 %, Torna Kak BO
Opanruu — 75 %.

OCHOBHBIM SIIEPHBIM TOIUITMBOM JIJIi aTOMHOW YHEPTETUKU SIBIISCTCS
nuokcua ypana UO, ¢ cogepkanueM 4—5% u3oTora 235,

Jlnst Toro, 4roObl OGOraTUTh NPUPOAHBIA ypaH m3oTomoM 2-°U
UCIOJB3YIOT ~ €IMHCTBEHHOE TIa3000pa3HOE COEIMHEHUE ypaHa —
rekcadTopujl ypaHa, KOTOPBI B CBOIO O4YepeAb SBISETCS HCXOIHBIM
IPOAYKTOM B METOJaX KOHBEPCHUH VISl IOTYYCHHS TUOKCHIA ypaHa.

Moxkpbie MeTOABl BKIIOYAIOT B ce0f TMPOLECCh THAPOIIN3a
rekcadTopua ypaHa BOJOW MM BOJHBIM PACTBOPOM HHUTpaTa aFOMUHUSA C
MOCTIEAYIOUTUMH TIPOIECCAMH IKCTPAKIIMU, OCAKICHUS, CYIIKU, MPOKAIKA
¥ BOCCTAHOBJICHHEM BOAOPOJOM MPOMEKYTOYHBIX MPOTYKTOB JI0 THOKCUAA
ypaHa u 00ecreurBalOT BhICOUAMIIIEe KAUYeCTBO SJIEPHOTO TOIUIMBA. Takoii
MeTron  TpeOyer  NpPUMEHEHHs  pPa3HOOOpa3HOW  ammapaTypel |
WCITIOJIb30BAHUS OOJIBIIIOTO KOJIMYECTBA XUMUYECKUX PEareHTOB.

TexHonmorus TMOJy4YEHHUs SIEPHOTO TOIUIMBA  3aKIIOYaeTcs B
CJICIYIONIEM: TIOCJI€ MPOXOXKICHUSI 4Yepe3 HWHIAYKIIMOHHBIA HCIApUTENb
oborareHHbIl TeKcapTopul ypaHa IEPEeXoIUT B ra3000pa3HOe COCTOSHUE
U TIOCTYIAaeT B PEAKTOp THAPOJIN3A, TJI€ OPOILIAETCS BOIHBIM PaCTBOPOM
Al(NOg3); ¢ mocnenyroliel dKCTPAKIMOHHON IMepepadOTKON C ITOMOIIBIO
Thb® (25%), ocaxxaeHueM MoJMypaHaTa aMMOHHUSA, OTACJIICHHEM OCaJiKa
IUypaHata aMMOHHUS B IEHTpUdyre, ero CyIIKOH, NpPOKaIKOH U
BoccTaHoBJeHHEM BopopoaoM 10 UO,. ['0ToBoe BemecTBO OXIaKIaeTCs B
ITHEKE-XOJIOIUIIbHUKE, M3MENbYaeTCsl U OTIPABISIETCS Ha W3TOTOBJICHHE
Ta0JIETOK SIIEPHOTO TOPIOYETO.

B xone paboThl ObLT U3y4YeH MPOIECC MOJYyYeHUs SACPHOrO TOTUIMBA
u3 obOoramieHHOro rekcapropuma ypana g0 5%, paspaboTaHa
anmapaTypHO-TEXHOJIOTHUECKass CXeMma MpOoIecca, CHPOSKTHPOBAHBI
AKCTPAKIIMOHHAS MyJIhCAIMOHHAS KOJIOHHA CO CTa0UITU3aIMel MOTOKOB (a3
u OapabaHHas MPOKAIOYHAs MeYb.
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PA3PABOTKA KOHCTPYKTOPCKOM JJOKYMEHTAIIUM,
MN3I'OTOBJIEHUE U NIOATOTOBKA K UCIIBITAHUAM
MNPUBOPA JJIA OITPEAEJIEHUA ITPOYHOCTHU COPBEHTOB

Mexannukosa E.JI., 3axapos A.H.
Cesepckuti mexnonocuveckuu uncmumym HUAY MUDHU,
63603, 2. Cesepck, np. Kommynucmuuecxkut, 65
e-mail: anzakharov@mephi.ru

CopOeHTbl — 9TO TBepible Tella WU >KUJIKOCTH, H30MPATETHHO
MOTJIONIAIONINE M3 OKPY)KAIOMICH CpeAbl ra3bl, Maphl WM PAaCTBOPCHHBIC
BEILECTBA.

CopOeHTBl MPUMEHSIOT B PA3IMYHBIX OTPACISAX MPOMBIIIICHHOCTH
TaKUX  KaKk  XUMHUYecKas,  THAPOMETaJUlypruveckas,  IHUIIeBas,
MUKpOOHOJIOTHYECKast, (papMarieBTUUECKas U Ap.

enpto maHHOW pabOTHl SBISETCA pa3pabOTKa KOHCTPYKTOPCKOMN
JOKYMEHTAIlUH, U3rOTOBJICHUE U MOJArOTOBKA K MCIBITAHUSM MpUOOpa AJis
OIpeIeNICHUs IPOYHOCTU COPOSHTOB IIPU UCTUPAHUHU.

B cootrBercTtBuu ¢ TpeboBannem ['OCT 16188 — 70 («CopOeHTHI.
Meton omnpeneneHuss MNPOYHOCTH TNPU  UCTUPAHUM») TPEIIPUSITHS,
3aHHUMAIOIIMECs] UCCIIEI0OBAaHUSIMU CBOMCTB COpOEHTOB, MPUOOPHI ISl UX
UCCIIEIOBAaHMSI ~ M3TOTOBJIAIOT MO  TEXHUYECKOM  JIOKyMEHTAllUH,
YTBEPKACHHON B YCTAaHOBJIEHHOM IOPSIZIKE.

Pa3pabareiBaeMblii HaMu TpPUOOP MNpeaHA3HAYEH MJIS WCIbITaHUN
IpaHyJUPOBAHHBIX U JIPOOJIEHBIX cOpOEHTOB ¢ pa3zmepom uactui 0,5-6,0
MM 10 1uaMeTpy 1 10 10 MM mo juiHe U o0ecreurnBaeT OnpeneeHue ux
MPOYHOCTH MPU UCTHPAHUH.

Ucxons wu3 tpeboBanuit ['OCT 16188 — 70 OblmM TOCTaBIICHBI
CJIeIyIOLIUE 3a/1auu:

—  pa3paboTKa  KOHCTPYKTOPCKOM  JOKyMEHTaluu  mnpudopa
o0ecreunBaroIIe CTaOMWIbHYI0O CKOPOCTh BpalieHusi 0apabaHOB pPaBHYIO
75 06/MuH;

— U3rOTOBJICHHE Pab0OYMX YepTEKel TBYXCEKIIMOHHOTO OapabaHa;

— HacTpoiika mpudopa 1 MpPOBeICHUE UCTIHITAaHMUS;

— 00paboTKa pe3yIbTaTOB UCTIBITAHUS.

PaGoTa BbITONIHEHA B paMKax MPOEKTHOHN JesTeabHOCTH CeBEepCKOro
TEXHOJOTHYECKOTO0 HWHCTUTYTa B HHTEpecax Kadeapel «XuMUsi U
TEXHOJIOTHSI MATEPHAIOB COBPEMEHHON YHEPTETHKI.
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CIIOCOB IIEPEPABOTKHN METAJVIMYECKUX
PAIMOAKTHUBHBIX OTXO/10B

Henyorcenxo M.C., Kapmawos E.IO.
Cesgepckuti mexnonocuyeckuu uncmumym HUAY MUDHU, 636036,
2. Cesepck, Tomckou o61., np. Kommynucmuueckuti, 65
e-mail: betmaxim@mail.ru

OnHUM U3 IPUOPUTETHBIX HAMPABJICHUN B aTOMHOW OTPAC/H SIBISECTCS
UCIIOJIb30BaHUE MHHOBAIIMOHHBIX TEXHOJIOTUH, OTBEYAIOIIHNX
COBPEMEHHBIM TpeOOBaHUSM CTaHIAPTOB KaduecTBa. K MX 4ncCily OTHOCUTCS
MPOIECC OYMCTKU METAITMYECKUX OTXOJOB MPOU3BOJACTBA, 3arPSI3HECHHBIX
PaIMOAKTUBHBIMU DJIEMEHTAMH.

[Tocne Hay4yHOU MpopabOTKM pa3paboTaH METOJ OYUCTKH MeTajuia
3arpA3HEHHOIO0 PAJUOHYKIWJAMH — YpPaHOM W TOPUEM. OIJIEMEHTHI,
KOTOPBIE BBI3BAIM PAJUOAKTUBHOE 3arpsi3HCHHE METAJUNIMYECKUX YacTew,
coOuparoTcs B 1uiake. B To BpeMsi, Kak KOHIIEHTpAIlUs STUX 3JIEMEHTOB B
[UIAKE BO3pacTaeT, WX KOHIIEHTpalUs B pacIulaB€ YMEHbBIIAECTCSA. IDTO
OOBSICHSIETCSI TEM, UYTO PACTBOPUMOCTH COOTBETCTBYIOIIMX BEIIECTB B
[IUTAKE BBIIIE, YEM B paciuiaBe. TakuMm 00pa3oM JOCTUTAETCs JAe3aKTHUBAIUS
pacriaBa. [lInak mo3xe CHMUMAOT C MOBEPXHOCTH paciuiaBa. Ero o0bem
SBJISIETCS MaJIBIM TI0 CPaBHEHMIO ¢ OOIMM OOBEMOM paciljlaBa U IIJIaKa.
ToJIbKO ATOT Maiblii 00BEM IIIJTIAKA TOJKEH HAIMPABIIATHCS HA 3aXOPOHEHUE.
TemM cambpiM HeOOXoaMMa TOJBKO OTHOCUTEIIBHO Majlags €MKOCThb
XpaHUIUIIA.

Hamu 6b11 pa3paboTaH MpOMBIILIIEHHBIN anmapar, KOTOPhI B CBOIO
ouepe/b YIOBJIETBOPSET BCEM HOpMaM M TpeOOBaHUSM O€30MacHOCTH.
Bech mporiecc ocymiecTBisieTcss B TepMETUYHON KaMmepe 0e3 MPUCYTCTBUS
YeJIOBEKa BHYTPH, VYIOPABICHHUE BCEM TEXHOJOTMYECKUM MPOLECCOM
OCYILECTBIISIETCA JUCTAHIIMOHHO. [Ipy momMoOIM CUCTEMBl BEHTWISILUU
BHYTPU KaMephbl, MOCIE MPOBEACHUS [1€3aKTUBALIMKM PACIUIaBa, BO3MOXKHO
MPOBEICHUS TEXHUUECKOTO 00CITYKHBaHUE YCTAaHOBKH.

Cnoco0 WUTIOCTpUPYETCSl CICAYIOMMMHU TPUMEPAMH  BBITIOJHEHUS:
HaBecKy orxofoB craiu Mapku XI8HIOT ¢ HavanbHbIM ypOBHEM
panuoakTuBHOCTH 185 bBK/r B KOJMYeCTBE S5 Kr paciUiaBsUId B
Ja00paTOPHOM AJIEKTPONEYH COBMECTHO CO CMEChI0 OKcHaa U (ropuia
Kaiblus. llocne pacniaBieHHsT  COACPKUMOE BaHHBI TMEPUOTUUYECKU
MepeMEeIIUBaIM CKAThIM BO3yXOM, BBIIECPKUBAIA U OTOUPAIH MPOOBI
[Iaka ¥ MeTajuia Jijisl JaJbHEeHWIero aHanusa. Pe3ynbTaTsl MoKa3aid, 4To
npu  cootHomenun  CaO:CaF, paBueiMm  60:40 %, ypoBeHBb
PaMOAaKTUBHOCTH UCXOAHOTO 00pa3na cHu3uics Ha 90 %.
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YCTAHOBKA INOJIYYEHUS YIOBPEHUHN N3 MATOYHBIX
PACTOBOPOB OCAXKAEHUA TETPAYPAHATA AMMOHUA

Ilemposckuii H.E., bpoockuii B.M., INuwynun B.I1.
Cesepckuti mexnonoeuveckuu uncmumym HUAY MUDHU, 636036,
2. Cesepck, Tomckoti 06a., np. Kommynucmuueckuti, 65
e-mail: spealko@gmail.com

Hutpar ammonus win ammuaunas ceautpa NH;NO;z, Genoe
KPUCTaJUIMYECKOE BEIECTBO, cojiepxkaiiee 35% a3oTa B aMMUAYyHOU U B
uutpaTHOi (opmax. Hurpar ammonust miaButcs npu 169,6 °C; ero
TEIIOTa IUIaBiieHus 16,2 kkan/kr, TemioeMkocTh mpu 20-28 °C 0,442
KKaJ/(Kr-rpan).

[Ipu ocakneHWW ypaHWITHUTpPATa THAPOKCHIOM aMMOHHS TOJTyYarOT
MaTOYHBIN PacTBOP HUTPATa AMMOHUS U BOJIBI:

4U0,(NO;), + 10NH,OH — (NH,),U,0,; + 5H,0 + 8NH,NO,.

[lonyyeHHass cycneH3us ypaHaTOB aMMOHMSI OTHENSAETCS  OT
MaTOYHOI'O pacTBopa Ha OapabaHHOM BakyyM-(uiabTpe. MaTouHble
pacTBOpHI 1ocie aenurtens ¢asz coouparorcs B COOpHUK (puibTpara, OTKyaa
4acTh MJIET Ha OXJAXKJEHHE B TEIUIOOOMEHHUKE Ha OpPOUICHHUE I0JIOr0
CKpyOOepa Tra30BOM OYHCTKH. A OCTaJlbHas YacThb OTIPABISICTCA Ha
MOHOOOMEHHYIO OYMCTKY U BbIIIApUBAHUS.

[Tpu noHOOOMEHHOM cOopOLMHU, YpaH U PAIUOHYKIIUbI YIaBIUBAIOTCS
Ha kaTuoHuTtax KY-2.

[Tpouiecc  BbImapuBaHUs  OCYLIECTBISIETCA B TpeX KOPIycax.
WcxonHplii  pacTBOp HUTpaTa amMMOHHS, OOBIYHO MPEABAPUTEIHHO
HArpeThli 70 TEeMIepaTyphl KHUICHHs, IOCTYMaeT B TIEpPBBI KOPITYyC,
o0orpeBaeMblii CBEXXHUM (IMIEPBUYHBIM) MapoM. BTOpuYHBIA map U3 3TOro
KOpIyca HampaBiisIeTCsl B KayecTBE TIPEIOLIEro BO BTOPOM KOpIyc, TIe
BCJICJICTBUE MOHMKEHHOTO JABJIEHUS PACTBOP KHUMIMUT IpHU OoJjee HU3KOH
TEeMIIepaType, YEM B IIEPBOM.

BBuny ©Oornee HH3KOrO JAaBlIEHUSI BO BTOPOM KOpPITyCE€ pacTBOp,
yHapeHHbId B IMEPBOM KOPILyCE, MEPEMEIIAETCs CaMOTEKOM BO BTOpPOH
KOPIYC U 3/1€Ch OXJIAXKIAETCS J0 TEMIIEPATypbl KUIIEHUSI B 3TOM KOpITyCE.
3a cueT BBIACNSIONIETOCS MPH 3TOM TeIia o0pa3yercs IOMOJHUTEIBHO
HEKOTOPOE€ KOJIMYECTBO BTOPUUHOIO I1apa.

[Ipennaraercss TEXHOJOTHS TMOJYyYEHUS W3 OTHUX IPOJIYKTOB
aMMHauYHbIX ynoopeHui. [ 3Toro HeoOX0IMMO OUUCTUTh COETUHEHHUE OT
CIEIOB ypaHa W TMOJYYUTh YHUCTHIE aMMHUayHble YAOOpEHUs id
UCIIOJIb30BaHUS B CEJILCKOM XO3SIHCTBE.
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JECYBJIUMATOPBI TEKCA®TOPUJIA YPAHA B SIIEPHOI
TEXHOJIOI'MM

llempoesckuu JLIO., [Tuwyrun B.11.
Cesepckuu mexuonocuyeckuu uncmumym HUAY MUDHU, 636036,
2. Cesepck, Tomckou o61., np. Kommynucmuueckuti, 65

B pa3Butuii siiepHOi TEXHOJIOTHIN BaXKHYIO POJIb UTPaeT rekcapTopua
ypana UFg. DT0 coenvHEHHME €IMHCTBEHHOE M3 YPAHOBBIX, KOTOPOE
MPUMEHSIETCS B pa3feJieHUd H30TONOB YypaHa U™ u U, st
MIPOTEKaHUS TIpoliecca MPUMEHSIOT Ta3000pa3HbIi TekcadTOpHl ypaHa, Tak
K€ OH SBISETCS BaXXHBIM IPOMEKYTOUYHBIM 3BEHOM B TIEpepadOTKe
BBICOKOOOOTAIIIEHHOTO OPYXKEHHOTO ypaHa B HSHEPreTUYECKOE SJIEPHOE
roprouee [1].

[Tpu nepepaboTke BHICOKO OOOTAIllIEHHOTO ypaHa Tpedyercs sigepHO-
Oe3omacHoe 00OpyJOBaHUE, IMOATOMY PEKOMEHIYETCSl TMPUMEHEHUE
necyOonmuMaTopbl rekcaTopuaa ypaHa KOJIBIIEBOTO THINA  C  JABYMS
TEIUILIMA CTEHKAaMH M HEHWTpoHomorjamariied BcraBkoil [2]. Ow
oOecrieynBaeT MPEHMYIIECTBEHHO  TOBEPXHOCTHYIO  JIECYOJIMMAIIHIA
rekcadTopuaa ypaHa, ycTpaHsisi 00beMHYIO JeCyOIMMaIiiio U 00pa3oBaHuUs
a’pO30JICH. Konctpykiuss  necyonumaropa oOecrnedrBaeT —IMOJHYIO
necyonumanuio  rekcadTtopujga  ypaHa M YCTpPaHSIET — OIMAcCHOCTH
CaMOIPOU3BOJILHOW  LIEMHOM  peakuuid.  Anmapatr  oOecrneuyuBaeT
HEO0OXOMMYIO MPOU3BOIUTEIHLHOCTh B HEMPEPHIBHOM IIPOIIECCE.

[enpto naHHOW pabOTHI SBISETCS KOHCTPYUPOBAHME U pacyeT
necyonmmaropa rekcadTopuia ypaHa, BRICOKOW cTerneHu oborarieHus. B
pe3yibTare  pacyeToB  MOJy4YeHa  CIEAyIomas  XapaKTepHUCTHUKa
necyonuMaropa: - MPOM3BOJUTENBHOCTh 5 KI/4. MO ypaHy; - JUAMETP
anmapara - 500 mMM; - KoJbleBoil 3a30p — 40 mwm; Beicota — 1500 mm;
KOJIMYECTBO TapeJsioK B ammapare — 15 MIT; YUCiIo TEeMI000OMEHHBIX TPYOOK
aumetrpoM 20x2mm — 10 m 14x2,5 mm — 31.

JIMTEPATYPA
1. Benenue B XUMHUYECKYIO TEXHOJIOTHIO SEPHOTO TOIUIMBA: yueOHOoe mocobue / I'.I.
Anpnpees, A.H. JIpsiuenko; ToMckuil HOTUTEXHUYECKUX YHUBEpcUTeT. — Tomck: M3a-Bo
TOMCKOT0 MOJIMTEXHUYECKOro yHuBepcurera, 2010. — 165 c.
2. TTumynmua BLUIT., PycakoB M.IO. JlecyOonumaTopsl rekcadropuma ypana: YdeOHOE
noco6ue. — Cesepck: 1U3n. CI'TU, 2004. — 66 c.
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PABPABOTKA ITIOJIBECHOI'O OBOPYJIOBAHUA BILJIA JIJIA
MOHHUTOPHUHI'A BBIBPOCOB TJI

HununenxoA.M., Kapmawos E.IO.
Cesepckuti mexunonocuveckuu uncmumym HUAY MUDHU,
636036, e. Cegepck, Tomckoti 0ba., np. Kommynucmuuecxuii, 65
e-mail: pilyl141298@gmail.com

OxpaHa OKpyKaromieil TpUpOAHOW cpelapl — OJHA U3 Haubojee
aKTyaJIbHBIX MPOOJIEM COBpeMEHHOCTH. HayuHo-TeXHHUUYecKuil mporpecc u
YCUJIEHUE aHTPOIOTEHHOr0 JAaBJICHHS Ha IPUPOJHYIO Cpely HEU30exKHO
IPUBOJAT K OOOCTPEHUIO SKOJIOTUYECKOW CUTYaIUU.

TernoBble CTaHIMM HA TOPIOYMX HMCKOMAEMBIX SIBJSIOTCS OCHOBOM
sHepreTuku Poccun. OHaKo TOMIMBO HE cropaeT OeccnenHo. B mpornecce
€ro C)KUraHusi 00pa3yeTcst He TONbKO SHEPTHsl, HO U 0TXoAbl. Hanbonbiee
3arpsi3HEHHE aTMOC(PEPHOro BO3yXa MPOUCXOIUT BCIEACTBUE BHIOPOCOB B
aTMoc(epy BpEAHBIX BEUIECTB MpPHU padOTE€ SHEPIeTHUYECKUX YCTAHOBOK,
paboTarolMx Ha YIJIEBOJAOPOJAHOM ToImuiuBe (OCH3MH, KEPOCHH, MasyT,
JU3EJIbHOE TOIUIMBO, YTOJIb).

OcCHOBHBIE KOMIIOHEHTBI, BbIOpackiBaeMble B aTtMocdepy mpH
C)KUTaHUM PA3JIMYHBIX BUJOB TOIUIMBA HETOKCHYHBIC YTJIEKHUCIBIA Tra3
(COy) u Bomsmoit map (H,O). Kpome 5sTOoro B BO3AYIIHYIO Ccpemxy
BBIOPACHIBAIOTCSl Takue BPEIHBIC BEIECTBA, KaK OKCHABI CEphl, a30Ta,
yriepoaa, B 4YacTHOCcTH yrapHelii raz (CO), coeauHEHUsS TAKEIBIX
METa/UIoB, Takux kak cBuHel (PD), caxa, yrieBogopossl, Hecropesiiue
YaCTHIIBI TBEPAOTO TOTUIUBA.

Hama pabGora HampaBieHa Ha pa3paOOTKy TMOJBECHOTO MOy,
yCTaHaBJIMBAEMOIro Ha OecnuiIoTHBIM JietaTtenbHbld ammapar (BIIJIA)
BKJIIOYAET DS JAaTYMKOB M NPOrpaMMHOE oOecreueHue, MO3BOJIAIOIIee
IPOM3BOIUTH MOHUTOPUHT U aHAJINU3 3aTrPS3HEHUS.

Takoke, 1 BBINOJHEHUsI 3TOW 3a1ayu Obul cKOHCTpyupoBaH BITJIA
IUIAHEPHOTO TUIIA, TO3BOJISIIOLUIETO CHU3HUTH IMOTPEIIHOCTh M3MEPEHUN U
CYLIECTBEHHO PACIIUPUTH 00JaCTh MOHUTOPHHTA.

JIMTEPATYPA
1. AGpocumoB A.A. Dkosiorusi nepepadoTKU yIriIeBOIOPOIHBIX cucteM: YueOHuk / Ilox

pen. A-pa xuM. Hayk, npo¢p. M.FO. [lomomaroBa, n-pa TexH. Hayk, mpod. O.I.
Tensmena. — M.: Xumus, 2002, - 608c.
2. Oxkcupsl a30Ta B IBIMOBBIX ra3zax KOTIOB . — M.: DHeproatomusaar, 1987, - 144 c.
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PA3PABOTKA 3CKHN3HOI'O ITPOEKTA KOMIIVIEKCA
POBOTU3NPOBAHHOI'O ITPOU3BOIACTBA I1O
N3I'OTOBJEHUIO YPAH-IIJIYTOHHUEBOI'O TOIIVIMBA UIA
HNPOEKTA «ITPOPBIB»

Ilonep B.B., Koponesa A.B., Cokonos K.A., [llowun M.H., /[ynaes B.1.,
Meoseoosckuii E.B., Cemenos C.C.
Axyuonepnoe oouecmeo «LlenmpanbHulil npoeKmHo-mexHoa0SULeCKUlL
uncmumymy Cubupcrkuu punuan (CO AO «[IITH»), 636071,
2. Cesepcx Tomckoii 00a., yn. Kannuna, 42
e-mail: KAISokolov@rosatom.ru

[IpoexkT co3manusi HOBOM TexHoJormyeckor mmiartdopmer (HTIT)
BXOAUT B 4yuciao Beaymux npoekroB Komuccun npu Ilpe3unenre
Poccuiickon @enepanuu 1o MOAEPHU3ALUUU U TEXHUUYECKOMY Pa3BUTHIO
skoHOMHUKK Poccun. Opnoit w3 monazagad npoekta HTII B aromHoit
DHEPIreTUKE SBISETCA CO3/JaHUE KOMIUIEKCOB IO MPOU3BOACTBY YypaH-
wrytonneBoro tomauBa TunoB MOKC u CHVYII ¢ wusrorosieHuem
TOIUIMBHBIX COOpPOK pa3IMYHOM KOHQPUTYpallMM HAa UX OCHOBE IS
peakTtopHbix ycTtaHoBOK bH-1200 m bP-1200. CnoXHOCTh pelieHus
MAaHHOM 3aJa4d 3aKJIo4YaeTcsl B HEOOXOIMMOCTH JOUCTAHIIMOHHOIO
MPOBEJCHUSI BCEX pPabOT B YCIOBUSIX BBICOKOTO PaJUAIMOHHOTO H
HEUTPOHHOTO M3JIyYEHHUS.

TpanuimoHHbIe COCOOBI peLIeHUS IMOI00HBIX 3a1a4
peayCcMaTPUBAIOT OOJIBIIIOE KOJUYECTBO PYYHOIO TPY/a OMEPaTOpPOB U HE
00eCIeuynBalOT JOJKHYIO TMPOU3BOJUTENIBHOCTh, a IS DPEIICHUS psiia
aBapUIHBIX, PEMOHTHBIX WJIH MyCKO-HAIAIOYHBIX OIepaIuii Heo0X0IuMO
ydacThe 4delioBeKa ¢ COOJo/IEHnEeM HEOOXOAUMBIX MEPONPUITHA TI0
OMOJIOTUYECKOH 3aIlUTe, MPOBEICHUS Ie3aKTUBALIUA 000PYI0BaHUS U T.I.

B nacTosimee Bpems rpynna koMmnanuil «/Iuakont» comectHo ¢ AO
«IIITWU»  Bemér  pa3pabOTKy  DCKM3HOIO  MPOEKTa  KOMILIEKCa
MepeHacTPauBaAEMbIX TUCTAHIIMOHHO OOCTY>KMBAEMbIX POOOTU3UPOBAHHBIX
TEXHOJIOTUYECKUX JIMHUM, OOOpYy/IOBaHUS U CHUCTEM TEXHOJIOTHUYECKHUX
YCTAHOBOK ISl TPOU3BOJICTBA CMEIIAHHOTO YPaH-IUTyTOHUEBOIO TOILIMBA.
[Ipennaraemass B JaHHOM paboTe  KOHUEMUHUS MpeaycMaTpUBaEeT
UCIIOJIb30BAaHUE  CHEIHUAIbHBIX  pPOOOTOB, CMOCOOHBIX paboTaTh B
HEOOXOJIMMBIX YCIOBHUSIX, JJISI BBIMOJHEHUSI TEXHOJOTUUECKUX OIepaluii
no oOCIy)XMBaHUIO, MOHTaXY, JAEMOHTaXy M 5DBaKyallMd OCHOBHOIO
TEXHOJIOTUYECKOro oOopynoBaHusi. Pa3paboTka komrmuiekca BeAETCs C
y4eTOM JIYYIIUX MHPOBBIX TIPAKTUK, a B OCHOBE pa3pabaThIBAEMbIX
TEXHUYECKUX peneHui JICKUT MOJXO0/T MaKCHUMAJIbHOTO
MMIIOPTO3aMEIIEHUSI.
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BbIBOP KOHCTPYKIIUU JECYBJINMATOPA

Cenesnesa /[ H., I[luwyynun B.I1
Cesepckuu mexrnonocuyeckuu uncmumym HUAY MUDH, 636036,
2. Cesepck, Tomckoti 06a., np. Kommynucmuueckuii, 65
e-mail:ssti@mephi.ru

HecyOnumanus  —  (QU3MYECKH  Mpoliecc Mepexo/ia BelecTna
U3 ra3000pa3HOro COCTOSIHUSL B TBEPJOE, MUHYS JKHJIKOE. DTOT MPOIECC
OPUMEHSIOT JUIA BBIJEIEHUS BEUIECTB M3 Iapora3oBbIX CMEced Ha
OXJIQXK/Ia€MbIX IIOBEPXHOCTSX U B 00bEeME, JUIsl BBIJIEICHUS TPOIYKTA.

B ammapate ngecyOiuMManus  MOXKET IPOUCXOJIUTh KAk  Ha
OXJIQXK/IaeMOM TIOBEPXHOCTH € OOpa30BaHMEM HAa HEW OTHOCUTEIBHO
IUIOTHOTO CJIOSI LIEJEBOr0 MPOJAyKTa (MOBEPXHOCTHAS JAECyOIMMalns), TaKk
u B oObeMme Cc oOpa3oBaHHEM JecyOlMMaTopa B BHUIE adpo30jed u
KPUCTAILJIOB.

Amnmaparbl ¢ pa3BUTOM MOBEPXHOCTHIO pabOTalOT B MEPUOAMYECKOM
peXuMe, [0 HAaKOIUIEHMsI JIOIMYCTUMOrO KOJIMYECTBa Jecybiaumara,
OTPAaHUYEHHOTO CHWKEHHEM IPOU3BOJIUTEIIBHOCTH ammaparta U pPOCTOM
a’p030JILHOTO TMpockoka. Takue ammapaTsl pabOTaIOT B Mape: MEepBBIA MO
XO/y Tapora3oBoil cMecH - pabouuii, a CIEAYIONIHM 32 HUM - PE3EPBHBIN.

B ammapatax ¢ OOHOBISIONIEHCS TOBEPXHOCTHIO JAeCyOiammaT
nepenaercss B COOPHYIO €MKOCTh WM B CyOJIMMAalMOHHBIA amnmapar, u
IpoliecC MOXKET MPOXOAWTH HempepbiBHO. HepocrtatkoMm CKpeOKOBOro
anmnapara SBJIS€TCS HallMYMe JBIKYIIMXCS YacTed, YIUIOTHEHHUW Bajla U
MOBBIIICHHBI U3HOC CKpeOKOB M Kopmyca. [[ns anmapara ¢ TEmjaoBbIM
cOpOCOM XapaKTepHA MOBBIIIEHHAs YHEPrOEMKOCTh M3-3a NEPHOIUYECKUX
HarpeBa W OXJIAXKACHHS, a TakKe TOBBILIEHHBI MPOCKOK IIEJIEBOrO
MPOJIyKTa B TIepUo]I cOpoca aecyOammara.

Ha ocHoBanum aHaimza uMeroerocs omnsita padotel ¢ 'OV, Obuia
MpEeJIOKeHa KOHCTPYKIMS — Jecyonmumaropa ¢ TpyOkamu  ®Dunbia,
cocTosilasi M3 KOHWYECKOW W UMIUHAPUYECKOW YacTed, ¢ 000rpeBom
BHEILIHEN CTEHKH IPY OMOILM BOASHOIO Mapa IyCKaeMoro B 3MEEBHK.

[Tpoussenen pacuer necyoirMaropa C 3aIaHHOM
npou3BoAuTeNbHOCTHIO 500 KI/4, rae onpeaeneHbl rabapuTHbIE pa3Meph:
BbicoTa H=3200 mm, auametp D=1000 mm. KonuuectBo TpyObok Pumnbaa
coctaBuiio 134 mir.
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PACYET U KOHCTPYUPOBAHMUE IINTAMEHHOI'O PEAKTOPA

Cenesnesa /[.H., Iluwynun B.11.
Cesepckuu mexrnonoauyeckuil uncmumym HUAY MUDHU, 636036,
2. Cesepck, Tomckoti 06a., np. Kommynucmuueckuti, 65
e-mail:ssti@mephi.ru

B TexHonoruum SAAEPHOrO TrOPHOYEro OCOOyK  POJIb  HUIPaeT
rexcadropun ypana UFg.

OH sBisieTCS €AMHCTBEHHBIM COCAMHEHUEM YpaHa, MEepexXoisliuM B
razoo00pa3Hoe COCTOSIHUE MTPU OTHOCUTEIBHO HU3KOM TEMIIEPATYpPE, B CBA3H
C O3TUM IIMPOKO UCIOJIb3YyeTCSd B OOOralleHUU YypaHa — pa3JeieHUH
n301onoB ~>°U u 238U, OJTHOM M3 OCHOBHBIX 3TAIlOB IIPOU3BOJICTBA TOILIMBA
JUIS SIIEPHBIX — peakTopoB. ['DY  pazgensercs Ha OOOrameHHyH U
0GeIHEHHYIO H30TOIOM 5, U?> (ypakiium.

[I[puyMEHUMBIMU B  MPOMBIIUIEHHOCTH METOJIbl  MPOU3BOJCTBA
rekcadropuna siBiserca (GropupoBaHue TeTpadTOpUaa ypaHa, OKCHIOB
ypaHa u ypanuwidropuaa.

[IpombinuieHHass TexHonorusa mnoiaydeHuss UF6 B 1mmaMeHHBIX
pekTopax 0oJjiee YyBCTBUTENIbHA K MOP(OJIOTUU U pa3Mepy YacTHUL, YEM K
XUMHUYECKON (OpMyIIe UCXOAHOTO COETMHEHHUS YPaHa, IOATOMY B KaUe€CTBE
CBIPbSI MOTYT HCIIOJB30BaThCSl OKCHUIHBIE COCAMHEHUS ypaHa WU
terpadtopun ypana. IIpeuMyIecTBOM OKCUIAHOTO ChIPbSI SIBISIETCS
YIOPOIIEHUE TEXHOJIOrM4YecKorn cxeMbl nonydeHuss UF6. Mcnomb3oBanue
UF4 3HauuTenbHO TOBBINIAET KOHIIEHTpAIMIO rekcadTopuaa ypaHa Ha
BBIXOJIE PEAKTOpa, COKpAlIaeT KOJIWMYECTBO TEIUIA, BBIICISAIOMIETOCsS IMpU
dbTopupoBaHUM, UYTO OOJErdyaeT OXJAXKICHHE peakTopa, a TaKKke
YMEHBIIAET YJeIbHBIN pacxo ¢propa.

Crioco6 BKJIIOYAeT Mojayy MOPOIIKOOOPA3HOTO YpaHCOAEpXKallero
ChIpb M ToAady razoo0pazHoro ¢Topa B  CBIpbE  IOTOKOM,
c(hOpPMHUPOBAHHBIM C HCIIOJB30BAHUEM CTPYH JABYX HAOOpOB, MPH ITOM
IEHTPhl BBOAA CTPyH MepBoro HaOoOpa, HAMpaBJEHHBIX IMOJ YIJIOM K
MOTOKY CBIPbsI, pACIOJaraloT M0 OKPYKHOCTH C MEHBIIIUM PAIUYCOM, YEM
paanyc KOHIIEHTPUYECKOW OKPYKHOCTH, IO KOTOPOM pacrosararT IEHTPbI
BBOJIa CTPYH BTOPOT0 HaOOpa, HAMPABIICHHBIX K MOTOKY ChIPhs aKCHAJIHHO-
TaHTEeHIMAJIBHO. [[ITaMEeHHBIN PEAKTOP CONEPKUT UWIMHAPUUECKUN KOPITYC
U KpBIIIKY € pyOamKkaMu OXJIaXJEHHUs, BBIMOJHEHHBIE B KPBIIIKE
YCTPOMCTBO AJIsI MOJIa4 MTOPOIIKOOOPA3HOTO ChIPhS U KOJUIEKTOp (pTopa.

[Ipu dTopupoBanuu TeTpadTOpUa ypaHa TMOIYYACTCS MPOIYKT
conepxkamuii: UF6 - mo 75%, F2 - mo 10%, HF - mo 15%, a mpu
dbropupoBanun okcuaos ypana - UF6 - no 45%, O2 - no 40%, F2 - no
15%, HF - no 15%.
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YCTAHOBKA ITOJIYYEHUSA TEKCAD®PTOPHUIA YPAHA

Cenesnesa /[ H., I[luwyynun B.I1
Cesepckuu mexrnonoauyeckui uncmumym HUAY MUDHU, 636036,
2. Cesepck, Tomckoti 06a., np. Kommynucmuueckuti, 65
e-mail:ssti@mephi.ru

B TexHOJOrMM SIEPHOrO TOPIOYETO OCOOYI0 pOJb  UIPacT
rekcapropus ypana UF6, KOTOpbIil TpUMEHSETCS B IPOMBILUIEHHOCTH JJIs
paszeneHus U30TOMOB ypaHa.

['excadropun, unm MeCTUPTOPUCTBIA ypaHa, MOXKET ObITH MOITYYEH
¢dTopupoBanueM TerpadTopHia ypaHa, OKCHUIOB, METAJNIMYECKOIO ypaHa
U €ro CIUIaBOB B IJIJAMEHHBIX WJIHM IMIHEKOBBIX peakTopax. OTOpUpYOIUMHU
peareHTaMu MOTyT ObITb (PTOp, (PTOPHUCTBIA BOJOPOA C KHCIOPOAOM M
¢ropranorensl. TexHonornueckass IPUMEHUMOCTb TOI'O WJIM HHOTO METO/1a
NOJIyYeHHUs] TrekcapTopuia ypaHa ONpEeNensieTcs MHOTUMH (haKTOpaMmu,
BOKHEHUIIUMU U3 KOTOPBIX SIBISIOTCA XapaKTEPUCTHKA HCXOJHOTO H
KOHEYHOI0 IPOAYKTOB, 3KOHOMHYHOCTH IE€peleaa H BO3MOXKHOCTb
anmnapaTypHoro oopMJeHHs Mpoliecca.

Jia rekcapTopuaa ypaHa CTPOrO PErJIaMEHTUPYETCS HU30TOMHBIN
COCTaB M KOJINYECTBO MPHUMECEM.

[TonyyeHHbld Ha CyOJMMATHBIX MPOU3BOACTBAXx ['DY oummaror
necyonuMmared ot mnpumeced  (PTOpUCTBIE  BOIOPOJ, HU3OBITOYHOE
KOJIM4eCTBO (hTOpa, MPOMEKYTOUHBIE (DTOPHUIBI YpaHa U T.M.) U B TBEPIAOM
BUJIC€ OTHPABIAIOT B CHEUUAIBHBIX EMKOCTAX Ha pa3leluTeIbHOe
MIPOU3BOJICTBO.

B mnuiameHHBIE pPEAKTOpBI 3arpy’aroTcsi MPOIYKThI yJlaBlIMBaHUS,
MOCTYIAIOIINE CO CTAANM YJIaBIMBAHUS, U MOAACTCS TEXHUYECKUA PTOp C
10-15% wu30BITKOM OT CTEXHMOMETPHUYECKOTro KosmdecTtBa. IlomydeHHble
peaKIMOHHbIE ra3bl, coJlepikale rekcadTopul ypaHa, GTopua Boaoposa,
U30BITOUHBIN (PTOP M KUCIOPOI, MOCIIE OYUCTKH OT MBLJIM HAIPABISAIOTCS B
y3el JecyOonuManuu AJis U3BJICUEHUs U3 HUX rekcadTopuaa ypaHa B BUJE
TBEPAOrO MPOAYKTa. TexXHOJOTrM4yecKue rasbl Iocie JAecyOIuMaiui,
HaIlpaBJISIOTCA HAa CTAAMIO0 YJIABJIMBAHUA, BKJIKOYAIOLIYIO —arapar
KOMOMHHMpPOBAaHHOTO THUIA, TJE€ pPEarupyloT CO CBEXUMU MNapTUAMU
UCXOAHBIX OKcHAOB ypaHa. OOpasyromuecs B AKT TBepable mpoayKThl
yJIaBJIIMBaHUSl HAMpPaBISIIOTCA Ha (DTOPUPOBAHHME B IUIAMEHHBIA PEAKTOP.
Beixogsmmue u3 AKT cOpocHble ra3pl HAmpaBJIsSIOTCS Ha CaHUTApPHYIO
OUYHUCTKY.
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WCIOJb30BAHUE AJJIMTUBHBIX TEXHOJOIUHA 115
CO3JAHUA TABOPATOPHOI'O OBOPY1OBAHUA

Cemenos C. C., bonoaxos B. A., H{upxynos I1. T., Kapmawos E. IO.
Cesgepckuti mexnonoeuveckuu uncmumym HUAY MUDHU, 636036,
2. Cesepcx Tomcxoti 00.1., np. Kommynucmuuecxuii, 65
e-mail: svinks13@gmail.com

C momoIIpl0 aJIUTUBHBIX TEXHOJIOTUHA BO3MOXHO H3TOTaBIMBAThH
pa3inuHbBIe MPHUCTOCOOJCHHs, YCTPOMCTBA W ammaparbl, B JOMAaITHUX
YCIOBUSX, OTJIMYAIOIINXCS HU3KON ce0ECTOMMOCTBIO. Y UUTHIBAs POOIIeMy
BEYHOT0 AepuuuTta (MHAHCUPOBAHUS HAYYHBIX MPOEKTOB, LIEIECO00Pa3HO
UCIIOJIb30BaTh TexXHoioruto 3J[-meyatu s co3fgaHusl Y4eOHBIX W
71a60paTOPHBIX MPUOOPOB.

Pa3paboTka nmprbopa BKIIOUAET CIEAYIOUIUE CTaUN:

1) cocraBieHrne TEXHUYECKOTO 3a/JaHMsl, B KOTOPOM MPOMHUCHIBAIOTCS
yCJIOBUSI pabOThI TPUOOpPaA, €T0 TEXHUYECKUE XapPAKTEPUCTUKY;

2) mon0op AOMOIMHUTENBHBIX KOMIIOHEHTOB MpuOopa (ABUTATENEH,
JATYUKOB U T.11.), HEOOXOIUMBIX ISl paOOThI YCTPONCTBA;

3) mpoekTupoBaHUE TpuOOpa, Tae Benércs paspadorka 3] Moaenu
YCTPOWCTBA;

4) cOopka M TecTHUpoBaHHWE ammapara. Ha 3ToM »Tame BO3MOXKHBI
KOHCTPYKIITMOHHBIC W3MCHCHHUS, BHECEHHUE MOAU(PHUKANWK, BIUIOTH [0
MOJIHOTO MEPENPOEKTUPOBAHUS TPUOOPA;

5) BHeZIpeHUE TOTOBOrO NprUbopa B J1a0OPATOPHYIO YCTAHOBKY.

Ha ocHoBe Takoro moaxona, ObLIM pa3paboTaHbl M anpoOUPOBAHBI
CJIEIYIOIIUE YCTPOMCTBA:

1) no3aTop KUIKOCTH — MPEJICTABIAET U3 ceOs mmpur oobemom 20
MJI, YCTaHOBJICHHBIH Ha TuTacTUKOBOW Tuiatrdgopme. [lopmiens mmpuia
MPUBOJUTCS B JBMIKEHUE C MOMOIIBIO DJIEKTPOABUTATEIS YePe3 BUHTOBYIO
nepenauy. CKOpOCTh BpalleHHUsl JIBUraTeliss KOHTPOJUPYETCS depes
MUKPOKOHTpOJUIEep «Arduinoy, moJKII0YeHHOTO K KOMITBIOTEPY.

2) JIMCKOBBIM 1103aTOp TMOPOIIKOB — COCTOMT H3 OyHKepa,
COCIMHEHHOTO ¢ Tpyooil BeHTypu. OeKTpoJaBUTaTENh MepeMeniaeT
MOpOIIKKA U3 OyHKepa B CyXeHHE TpyObl BeHTypu, B KOTOpOM BO3HUKAET
paspsbkeHue Tpu  nojade rasza 4epe3 TpyOy Bentypu. Ilopomox
MOJICACHIBAETCS U TPAHCIIOPTUPYETCS C MOTOKOM Ta3a.

3) LlenTpoOexHBIN Ki1acCU(DUKATOP MOPOIIKOB COCTOUT M3 KOpITyca 1
YCTAaHOBJICHHBIX ~HAa  HEM  DJIGKTPOJBUTATENS W TPOMNEIUICPHOTO
KJIacCU(pUKaTOpa, Yepe3 KOTOPbIH MPOXOAUT MOTOK C ra3oM, COAEpKaIluM
YaCTHUIBI TIOpOIKAa. MeNKHe YacTHIhl TOPOIIKAa YCTIEBAIOT MPOCKOUYUTH
CKBO3b JIONIATKU, a KPYIIHbBIE 3aJIEP’KUBAIOTCS UMU. B pe3ynbrare 4ero u
MIPOUCXOMIUT pa3JielieHNe Ha (PpaKIuu.
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KOMBHUHHNPOBAHHASA CUCTEMA ABTOMATHYECKOI'O
YIIPABJIEHUA Y3JI0M CTABUJIM3ALIUU TABJIEHUA
AHOJIHOTI'O I'A3A NTPOU3BOACTBA TEXHUYECKOI'O ®TOPA

Temepun /.. ' Kpunuywvin H.C. 2 Jla0ux B. .2
40 «Cubupckuii xumudeckuil komounamy, 636039, 2. Cesepck,
Tomckoti 06a., ya. Kypuamosa, 1,
2TomeKuti noaumexHu4eckuil yHusepcumem, 634034, 2. Tomck,
Tomckoti 06a., np. Jlenuna, 30
e-mail: TeterinDI@yandex.ru

[Tonyyenne TexHuueckoro ¢rtopa Ha CyOaumaTHOM 3aBOJE
CubupcKOro XMMHUYECKOTO KOMOHMHATa OCYIIECTBIISIETCS AJIEKTPOJIM30M
paciiaBieHHOro  TpudTopuaa  Kajaus B CpeAHETEMIIEpaTypPHBIX
aylekTposmsepax [1].

OT KauecTBa yIpaBlICHHS JaBjJeHUEM Ta3000pa3Horo ¢ropa
(aHOAHOTO ra3za) Ha BBIXOAE M3 JJEKTPOJIM3Epa 3aBUCUT CPOK CIY>KOBI
TEXHOJIOIMYECKOIro armapara, KauecTBO IIOJy4yaeMoro IpOAyKTa U
0€30MacHOCTh NPOTEKaHUs JJIEKTPOXMMHUYECKHX mponeccoB. Haumbonee
CIIO)KHOM 3ajauell sBIIE€TCS CTAOWIM3allMK JaBJiCHUS TNPU H3MEHEHUU
TOKOBOW Harpy3Kkd Ha 3JIEKTpOJIu3epax.

B  nmanHOi  paboTe  cocraBieHa ~— MaTeMaTHYecKas  MOJIEib
paccMaTpuBaeMoro oObEKTa yIpaBlIEHUSI U POU3BEJIEH MapaMeTPUUECKH
cuHTe3 peryisaropa [2]. Tak ke CMOIEIUPOBAHBI PEAKIUH Pa3TUYHBIX
CHUCTEM aBTOMATHYECKOTO YIMPaBICHHUs Ha BO3MYIICHHs, BBI3BAaHHBIC
W3MCHEHHEM TOKOBOW Harpy3k Ha 3Jjektpoimsepax [3]. Pazpaborana u
YCIICITHO BHEIpPEHa KOMOMHHpPOBAHHAas CHCTEMa aBTOMAaTHYECKOTO
yhOpaBieHUs, OOBEAMHAIOMA KOHTYp CTaOWIM3alMd W KOHTYpP
koMrieHcanuu. OOOCHOBaHa M Jo0Ka3zaHa 3(QQEKTUBHOCTb YNPABICHUS
JaBJICHUEM aHOJHOrO raza B OOILIEM KOJUIEKTOpE pa3paboTaHHOU
KOMOWHUPOBAaHHOM CHCTEMOM.

JIUTEPATYPA
1. AagpeeB I'. I'. ®dropuaHble TEXHOJOTMH B TPOMU3BOJACTBE SAEPHOTO TOILUIUBA!
monorpajus / I'. T'. AnnpeeB, A. H. Ipsuenko. — Tomck : U3n-Bo Tomckwuii
MIOJINTEXHUYECKUM yHuBepcuTeT. — Tomck: M3n-Bo TOMCKOro mnoamTeXHU4ECKOTO

yHuBepcureta, 2014, — 152 c.

2. X. I'ypeukwii ; mepeBoy ¢ noibckoro A. H. JImutpueB. — M. : MammHOCTpOCHUE,
1974. - 328 c.

3. Kum J1. II. Teopus aBToMaTHueckoro ympasieHus. T.1. JInHeHHbIE CUCTEMBI. — 2-¢
u3a., ucnp. u gon. — M.: ®DUSMATIIUT, 2019. - 312 c.
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YCTAHOBKA NOJYYEHUS IIJIABUKOBOM KUCJIOTHI

Hluyko E.D., 3apunosa JI.D., [luwyaun B.11.
Cesepckuu mexrnonoauyeckuil uncmumym HUAY MUDHU, 636036,
2. Cesepck, Tomckoti 06a., np. Kommynucmuueckuti, 65
e-mail: zhenkeeeee@mail.ru

B ocHoBe cnioco0a nosrydeHHsl IIIAaBUKOBOM KUCIIOTHI JIEKUT MPOLECC
Pa3JIOKEHUs IUIaBUKOBOTO IIIATA CEPHOM KHUCIOTOM, NMPOTEKANOIIUNA IO
peaKLuu:

CaF, +H,50, = CaSO, +2HF.

Cepnas kucinoTta KoHueHTpanuei 94% nonorpeBaercst B 3J1€KTPOJHOM
HarpeBaTelie M TOCTYMaeT B PEaKTOP-CMECHTENh Ha CMEIICHHE C
IUTABUKOBBIM  INMIATOM. 3aTeM peaklMOHHAas Macca TMOAaeTcs Ha
OKOHYATEIbHOE pasjiokeHue B 0OapaOaHHYIO BpAIIAIOUIYIOCS IIEYb.
Peakumonnslii Ta3, copepxkamui 70 % HF, w3 neum nocrynaer Ha
a0bcopOIMI0 B KEKTOPHBIM CKpyOOep, Mociie 4ero ra3 HampaBisieTcs Ha
JanpHeliyo nepepadbotky. (OOpa3oBaBiascs TpsI3€BEKOBas KHUCIOTA,
IPOXOJs Yepe3 OTCTOMHMK, IEIUTCA Ha JBa IOTOKA: MEPBbI MOTOK uepe3
TEII00OMEHHUK HaNpaBJIIeTCs HAa OpOILEHUE B CKpyOOep, BTOPOHl MOTOK
MOCTYyMaeT B OJJEKTPOJHBIN jgecopbep. B gecopbepe wu3 pactBopa
u3Bnekaercss okoino 60 % HF, koropelii nanee mocTymaer B
abcopOnmonnble  KoJNIOHHBL.  KyOoBasi  kuIKocThb U3 jgecopOepa
HalpaBJIeTCI B €MKOCTb CEpPHOM KHUCIOTHI. TEXHOJIOTMYEeCKHH Tas3,
BBIXOSIIMN M3 CKpyOOepa M aOCOpOLMOHHBIX KOJOHH, HAmpaBiisieTCs B
TypOYJCHTHBI TPOMBIBATEIh W IUKIOH-KAIUICYyJOBUTENb, MOTydeHHAs
KHCTIOTa TIOCTYMaeT B COOPHUK IMJIAaBUKOBOW KHCIIOTHI, a Ta3 HaIlPaBISIETCA
Ha CaHUTAPHYIO OUUCTKY B a0OCOPOLIMOHHYIO KOJIOHHY. CaHuUTapHas OalHs
opotaeTcsi OpOCOBBIMH BOJaMH, KOTOPBIE MOAAIOTCS U3 HEUTpaTN3aTopa.

OCHOBHOI MpoIeCC MPOTEKAET B PEAKTOPE pa3iioKeHus — 0apabaHHOM
Bpatatomieiicsa neun npu temmeparype 230-250 °C. [IpoaomKuTenbHOCTh
npouecca 10 4 yacoB, IpU 3TOM B PEAKUMOHHOM Macce JOCTUIaeTcs
CTeTNIEHb paslioKeHus TiaBukoBoro Immara 99 %. OcranbHbie pabouwne
npouecchl mporekaroT Ha 100 %. Peaktop pasznokeHuss mpeicTaBisSeT
co0O0# yCTaHOBJIEHHBIN MOJ yriaoM 1-2° K TOPU30HTY BpaIIAIONIUNCA CO
ckopocthio 0,1 006/c crampHO# Oapaban. bapadan Ha 70 % ero amuHBI
MOMEIIEH B IPEIOIYI0 KaMepy, CHa0KeHHYI0 B HIKHEH yactu TOHamu.
[IpoBeneHbl KOHCTPYMPOBAaHHME M  pacyeT peakTopa pa3ioKeHHUS.
MormHocTs aBurarens 6,635 kBt, nuametp 6apabdana 1800 mwm, gnmuHa 18
M.
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OLEHKA IPUMEHUMOCTHU TAMMA-ABCOPBIIMOHHOI'O
METOJA JJIsA KOHTPOJIA COAEP KAHUA AEJAINXCA
MATEPHAJIOB B PACTBOPAX

FOpuues B.E., 3eneneykas E.11.
Tomckuti norumexuudecKuil yHugepcumem,
634050, 2. Tomck, Tomckoti 06a., np. Jlenuna, 30
e-mail: existence3@yandex.ru

[lepepabotka OST c¢ peakTopoB Ha OBICTPBHIX HEHUTpPOHAX TpeOyeT
JKECTKOTO KOHTPOJIA JACJAIMIMXCS MAaTepualoB B pacTBopax. JlanHoe
YCIIOBUE€ BO3MOXXHO OO€CHEYHUTh JIMIIb MpPU HCIOJb30BAaHUU CHUCTEM
KOHTpPOJISl, OCHOBAaHHBIX HA HEPA3PYLIAIONIUX METOAAX aHAIN3a, OJHUM M3
KOTOPBIX SIBJIIETCS ramma-aOcopOruonHbiii Meton [1]. Jlns BHempeHus
CUCTEM KOHTPOJII Ha SJIEpPHO-OMACHOE MPOU3BOACTBO HEOOXOIUMO
IIPOU3BECTU JIAOOPATOPHBIE UCCIEAOBAHUS 10 BO3MOKHOCTU IPUMEHEHHUS
METOJMK, 3aKJaJbIBAEMBIX B 3TH CHUCTEMBI IMPHU YCIOBUU OOECreYEHUS
3aIaHHOU TOYHOCTH.

HaubGonee onTumManbHBIMM MECTaMH YCTAHOBKH CHCTEM KOHTPOJIS
ABJISIFOTCS. KaK €MKOCTHM C TEXHOJIOTMYECKHMMHU pPacTBOpamMu, TaK H
TpyOOTIPOBOHBIEC JIMHUU, 00ECTIEUUBAIOIINE TPAHCTIOPTUPOBKY PACTBOPOB
BHYTPH y3JIOB nepepaboTku. HecMoTpst Ha criocoObI pa3MenieHus: CUCTEMBbI
KOHTpPOJISI, HA TOYHOCTh W3MEPEHHS BIMAIOT: Marepuail TpyOompoBoja,
IUIOTHOCTh M CKOPOCTHh IIPOTEKAaHMS KOHTPOJUPYEMOM CpEIbl, YroJl
HaKJIOHa TpyOONmpoBOAAa MO OTHOIIEHHUIO K CHUCTEME KOHTPOJIS.
DKCIIEPUMEHTHI NPOBOAUINCH C HUCIIOIB30BAHUEM CIIEKTPOMETPUYECKOTO
komruiekca «I'amma-1C» ACIIEKT ¢ nCTOYHMKOM raMma-u3iry4eHusl.

HccnmenoBanuss BIWSHMS —NApaMETPOB  MAaTEpPUAJIOB  aIllapaToB,
BOBJICUCHHBIX B TEXHOJOTMYECKUM MPOIECC, HAa TOYHOCTb H3MEPEHUM
MOKa3aJId JOMYCTUMOCTh TPUMEHEHHS] TraMMa-aOCOpOLMOHHOTO METO/Ia,
T.K. TOTPELIHOCTh M3MEpEeHUIl He mpeBbicuia 1 %. DkcrepuMeHThl MO
ONPENICICHUI0 KOHIICHTPAIMMd UEJIEBbIX KOMIIOHEHTOB B HCCIEIYEMbIX
pacTBOpax C pa3IMYHOW IUJIOTHOCTBIO MOJATBEPJUIN BO3MOKHOCTD
MPUMEHUMOCTH METOAA, T.K. TOTPEIIHOCTh ONPEACICHUSI KOHIIEHTPAIlUU HE
npesblmaeT 3 %. B panbHedmeM [UIAaHUPYIOTCS KCCIENOBaHUS IO
ONPENICICHUIO BIIMSIHUS M3MEHEHUSI CKOPOCTH MPOTEKaHUS PacTBOPOB B
CUCTEME€ Ha TOYHOCTh M3MEPECHHM C IMeNbl0 O0eCIeUeHUs sIIepHON
6e3onacHocTu npeanpuaTuii no perenepanuu OAT.

JIMTEPATYPA
1. Ayrnac  Paiimuin, HopOGepr  Ouccnuu,  Xodctunrce  Cmut.  IlaccuBHblii

Hepa3pyLIaIIMK aHAJIU3 AIepHbIX MatepualioB: [lepeBos ¢ anrmuiickoro — M.: bunom,
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CEKIUA «MonenupoBaHue 1 HHPOPMATU3ALUS TEXHOJIOTHH U 00BEKTOB

" ATOMHOMW OTPacim»

W3YUEHUE KOPPEJISIIIMOHHOMN 3ABUCUMOCTH
IIVIOTHOCTHU ITIOTOKA RN-222 OT YAEJBHOT'O
COIEPKAHHUA RA-226 'PYHTOB PAZHOI'O THUITIA

Anomsakos 11.9., Cmasuykasa K.O., Yepennee M.C.
Tomckuu norumexnuyeckuu ynugepcumem, 634034,
2. Tomcx, Tomcxoii 0oa., np. Jlenuna, 30
e-mail: al.pa2014@yandex.ru

YcTaHOBIICHO, YTO HauboJiee 3HAYUMbIM WCTOYHUKOM
PAIMOAKTUBHOTO W3JIYy4YEHHUs SIBISECTCS PAJOH U €ro JOYEPHUE IPOIYKTHI
pacnaza, co3jaroniye OoJiee IMOJIOBHHBI J03bl OT BCEX NPHPOAHBIX
uctouHuKoB. B Pocculickonn denepaunu 1pyu NOCTPOECHUHU PETMOHAIIBHBIX
KapT IOTEHUUAJbHOM pPaJOHOOMACHOCTU MCHOJB3YIOTCS JaHHBIE O
COJECpKaHUU ypaHa/pajuss B TPYHTAX U O HAJIWYUM TEKTOHHUYECKHUX
paziomoB. OgHAaKO B COOTBETCTBHMM C HOPMATHBHBIMH JIOKYMEHTAMH B
Poccuiickonn @epepaunu U1 3TOM  LEIM  MCIIOJIB3YIOT PE3YyJIbTAThl
U3MEpEeHUs IUIOTHOCTH mnoToka paaoHa (IIIIP) Ha moBepxHOCTH TI'pyHTOB
[1]. B cBs3u ¢ 3TUM HECOMHEHHBIH HMHTEPEC TNPEACTABISICT H3y4YCHHE
B3aMMOCBs3el Mexay 3HaueHusamu 1P u conepxannem panns B rpyHTax.

W3mepeHns II0THOCTH OTOKA paJloHa MPOBOJAWIIN B BECEHHE-JIETHUN
nepuon 2018 r. Ha Tpex HKCIEPUMEHTANBHBIX IUTONIaAKax I. Tomcka
(JleccOBUIHBIE CYIJIMHKHM, O€ble TJIMHBI M TJIMHUCTBIE CHAHIbl) U CEMH
omaakax ['opHoro Anras (mecyaHo-TpaBUMHBIE OTJIOKEHHUS, CKAJbHBIN
U3BECTHSK, TJIMHUCTBIA W3BECTHSK, aHJIE3UTO-0a3aJIbTOBBIM MOpPQUPUT U
KBapLMT), XapaKTEPU3YIOIIHUMUCS Pa3HbIMHU TUIIAMU IPYHTOB.

JInst m3ydeHus: B3aMMOCBSI3M MEKIY IUIOTHOCTBIO MOTOKa pajoHa U
yAEIbHON aKTUBHOCTBIO pajivs ObUT paccunTaH KOIPPUIIUEHT KOPPETSIUU
[Tupcona, 3Hauenue koroporo coctapisger 0,03. IlosydeHHBIN pe3ynabTaT
HE TPYJHO OOBSICHUTH TEM, UTO J0JIs pafOHa, MOCTYNAIOUIET0 B OTKPBIThIE
nopbl  rpyHTa (KO3(h(UIMEHT >MaHUPOBaHHS), UM CKOPOCTb €O
nepeMenieH s K NoBepXHOCTH (koadduunent nuddys3nun) B 3HAYUTEIbHOU
CTCIICHU 3aBHUCAT OT MOPUCTOCTH M BIAKHOCTU TpyHTOB [2]. JlaHHBIH
BBIBOJl CTaBHUT I10J] COMHEHHE BO3MOXHOCTh HCIOJIb30BAHMS YIEIbHOU
akTUBHOCTU Ra-226 B KayecTBE OCHOBHOI'O KPUTEPHS IMPU COCTABIECHUU
PETHOHATBHBIX KapT NOTEHUMAIBHON PAaJOHOOIIACHOCTH.

JIMTEPATYPA
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CPEJICTBA BUJEOHABJIIOJEHUSI B CUCTEMAX
®U3NYECKOU 3AIIINTHI OFBEKTOB SIIEPHOIN
SHEPTETUKHU HA MIPUMEPE ITIPOT'PAMMHOI'O KOMILJIEKCA
«HAHTEJUIEKT»
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Cucrema  ¢usmueckoir 3anmmuTel  (CD3)  sgBisieTcss  BaKHBIM
UHCTPYMEHTOM oOecrieueHus SAJIEPHOTO HEPacHpOCTPAHCHUS
U TIEPEKJIIOYEHUSI TEXHOJOTUH, KOTOpble MOTYT OBITh HCIIOJIH30BAHBI
JUISL CO3JaHusl siiepHoro opyxus. Baxnolt yacteto CP3 Ha o00OBeKTax
SJIEPHON PHEPIrEeTUKU SIBISIETCA MPO(PECCHOHAIBHO MOCTPOEHHAs CUCTEMa
BUJICOHAOIOICHNUS.

CurHan TpeBorum cpabaTbIBaeT Ha KaXIO€ 3a/laHHOE JICHCTBUE,
XapaKTepHOE I HApYIIUTENs, AJid U30eraHus pearupoBaHUi Ha JIOXKHBIC
cpabatbiBaHus HeoOxoauM oneparop. st ynpouieHust paboTsl oneparopa
OPUMEHSIOTCS  pa3iuyHble CHElUUaJbHBIE MPOrpaMMHBIE  CPEACTBA,
MO3BOJISIIOLINE aHAJIU3UPOBATh MOJTy4aeMbIii BUJIEOTIOTOK
JIJIsl OTIEPAaTUBHOTO ~ pearupoBaHusi Ha cpabatbiBanus cpencts  CO3
U TIPUHATHUS ONTUMAIBHOTO perieHus. OJHUM M3 TaKuX MPOTPaMMHBIX
cpencts sBisercs nporpammubiii kommieke (ITK) «MuaTemtexk» [1, 2].

[enpto maHHOW pabOTHl SBISETCA PACCMOTPEHUE BO3MOKHOCTEH
[MK «MuaTemnexT ans 3anau opranuzanuu dpdextuBasix CDO3. Beimonxnen
aHAIN3 TEXHUYECKUX XaPAKTEPUCTHK M (YHKIHMOHATBHOCTH CHUCTEMBI
B LIEJIOM, & TaKXXe MOJYJIEN U AeTeKTOpoB JaHHOro [1K.

B pabGore ocoboe BHHMaHUE YJEIECHO CHCTEMaM, MOIYJISIM
U IETEKTOpaM, KOTOpblE MOTYT TPUMEHSAThCS Al oOecnedeHus
0e30macHOCTH Ha 00BbEKTaX SIEPHON SHEPTeTUKHU. BhIjieneHsl 0cOOeHHOCTH
paboThl MOAYJS PAcHO3HABAHMS JIMI[, HACTPOMKH AETEKTOpa JIBHIKECHHUS
U JICTEKTOpAa OCTAaBJCHHBIX WJIM HCYE3HYBIIUX MPEIMETOB, CEPBHUCHBIX
JETEKTOPOB JJii ONpENEeNiCeHUsl TMOMBITOK BBIBOJA KaMep U3 CTpOs
1 0OHapyKEeHHE TTOMEX.

JIMTEPATYPA
1. I'epman Kpyrne Ilpodeccuonansnoe Buaeonadbmoaenue. [Ipaktuka U TeXHOIOTUU
anasorosoro u nudposoro CCTV. Cekptoputu ®oxkyc. 2013. C 143.
2. Untemnext [DnektponHslit pecype] // ITV | AxxonSoft - cuctemsl 6e30macHoCcTH U
BuaeoHabmoaenus — URL: http://www.itv.ru/products/intellect/
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JANHAMUKA PAAIMALHUOHHOI'O ®OHA B IPE®EKTYPE
OYKYCUMA

byepuna B.C., Ucmomuna H.FO., Hocxoe M. /[., Ucmomun A./].
Cesepckuti mexnonocuveckuu uncmumym HUAY MUDHU,
636036, 2. Cesepck, Tomckoti 0611, np. Kommynucmuueckuii 65
e-mail: vbugrina@mail.ru

3HAUUTENbHBIE pa3MepPbl 30H PaJUOAKTUBHOIO 3arpsA3HEHHs MOCIe
aBapuu Ha ADC «Dykycuma-1» mMOBIEKIM 3a COOOW Cephe3HbIe
paguanuoHHbIC u COLIMAIBHO-D)KOHOMHYECKUE IIOCJIEJICTBHS.
Papnanmonnsie nmocneactBus aBapun Ha ADC «Dykycuma-1» B mepBbie
JHUA U HEJEIU ONPEAEISUINCh U30TOMaMu WOoJa U TeUlypa, U JIUIIb 3aTEM
OCHOBHOM BKJaJ B BEJIMYMHY MOIIHOCTH J03bl TaMMa-U3JIy4YEHHUs Ha
MectHocTH ctasim naBaTh 134Cs um 137Cs. B pabore mnpencrabieH
pedepaTuBHbBIE 0030p O JTUHAMHUKE paJUallMOHHOTO (QoHa B mpedeKType
dykycuma. Ha pucynke | mpencraBieHo pacnpeneaceHue MOITHOCTH J103bl
B fAmonmn. Ha 2018 roxg B mpedekrype HaOMOIaETCs MaKCUMAaTbHAS
MOIIHOCTh 103bl Ha CeBepo-3amnaje, B HECKOJbKUX KuiomeTpax o ADC
®dykycuma-1 u cocraBmser 15 Mx3B/4, BHe CeBepo-3amagHoro cieaa

pa):[I/IaHI/IOHHBII/I doH HaXOJUTCA B HopMe u He npesblimaet 0,5 Mk3B/4.
7

Dose rate (pSv/h)
1m above ground surface

I 150 < measurement value
9.5 < measurement value = 19.0
3.8 < measurement value = 9.5
1.9 < measurement value = 3.8
1.0 < measurement value £ 1.9
0.5 < measurement value = 1.0
0.2 < measurement value = 0.5
0.1 < measurement value £ 0.2
measurement valee = 0.1

.ﬂ\rea with no survey

resulis available

l:l Sriowfall

Pucynox 1 — Pacnipenenenre MOITHOCTH 10361 SITOHUU BCIIEACTBUE aBapHUU
Ha ADC «Dykycuma-1» a)na 2018 rox, 6) Ha 2011 rox
[IpencraBnenHple B  HAcToOsAmIeW padoOTe  JIaHHBIE  SIBIISIOTCS
OTpeIeICHHBIM 0000IIIEHUEM TaHHBIX, TOJIYYSHHBIX U3 HCTOUHUKOB [ 1-2].

JINTEPATYPA
1. Tpynet UBPAD PAH / noxa. o6m. pex. un-xkop. PAH JI. A. Bonsmmosa; Uu-T mpoGiem
Oe3omacHoro pa3BuTHs aTroMHOHM sHepretuku PAH. — M. : Hayka, 2007 — Bpim. 13 :
ABapusi Ha «Dykycuma-1»: ONBIT peardpoBaHus W Yypoku / Hayd. pea. P. B.
Apytionsn.-2013.-246 c.: un.-ISBN 978-5-02-038468-2 (B nep.).
2. PamnanvoHHbIi MOHHUTOPHHT [DnexTpOHHBIIH pecypc]/ http://info-
japan.ru/specproekt/zemletryasenie-11-03-2011/karty-radioaktivnogo-zagryazneniya-
yaponii-vsledstvie-avarii-na-aes-fukusima-1 / Pexxum gocTyma: cBOOOIHBIMA.
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TEXHUKO-9QKOHOMHNYECKAA HHOPOPMALIMOHHASA
CUCTEMA JUIAA ONTHMAJIBHOI'O BbIBOPA IVIAHA
OTPABOTKN MECTOPOKAEHUU YPAHA METO/J1OM CIIB

Banumos C.H.l, Inaoviwes A.B. 2, Hcmomun A.]]. l, Marxwanunos B.B.Z,
Hocxos M JI. ! Yeonoros A.A*
1Ceeepcxm7 mexHnonoeudeckuu uncmumym HUAY MUDU, 636036,
2. Cesepcx Tomckoti 001., np. Kommynucmuueckuii, 65
40 «Xuazoar, 671510, Pecny6iuxa Bypsmus, n. Bazoapun,
baynmoeckuti pation
e-mail: valitovstas@yandex.ru

O¢ddexTHBHOCTE PAOOTHI TEOTEXHOJOTUICCKOTO MPEANPHUSATHSI BO
MHOTOM  3aBHUCHUT OT BBIOpAaHHOTO IJaHa  OTPaOOTKH  TPYIHIIBI
MECTOPOXKICHHMA, HAXOIANIMXCS HAa paccTtosauu Oosee 10kM apyr ot
npyra. UtoObl COCTaBHTH IUIaH HEOOXOIUMO 3aJICCTBOBATH HECKOJBKO
CTPYKTYp (TE€XHOJOTH, T€OJOTH, SKOHOMHCTHI W Jp.), YTO IMOTpedyer
OO0JBIIIOTO KOJMYECTBA TPYAO3aTpaT U BPEMEHH Ha COTJIACOBAHUS PaOOTHI.
[TosToMy 1enecooOpa3HO TEPETIOKHUTh PYTHHHBIC OINEpaldud  Ha
UHPOPMAIIMOHHYIO CHCTEMY JIJISl COKpAIIEHHUS Harpy3KH Ha KaJIphbl.

B Hacrosimiet paboTe mpencTaBieHa TEXHHKO-PKOHOMUYECKas
UHPOPMAIIMOHHAS CUCTEMa ISl BBIOOpA ONTUMAIILHOTO TUIaHA OTPAOOTKH
rpynnel  MecTopokaeHuil. CucremMa TMO3BOJISIET cO3/aBaTh LU(POBOM
JTBOMHHUK TPEINPHUATHS, HAa OCHOBE COBOKYITHOCTH TEXHOJOTHYECKUX
MoJiesied  OOBEKTOB, JIOTHUECKUX CBS3eH MEXKIYy HHUMH, a TaKKe
YKOHOMHUYECKOW CpEeIbl, U PACCUUTHIBATH OCHOBHBIC TEXHOJIOTUYECKUE U
(UHAHCOBO-DKOHOMHUYECKHE  TIOKa3aTelid, Ha  OCHOBE  KOTOPBIX
PYKOBOACTBO TIPEINPHUITHS MOXET YTBEPAUTh TOT WJIM WHOW IUIaH
OTpabOTKH MECTOPOXKICHUH.

NudopmarnmonHas cuctemMa NpPENCTaBIIeT COOOW MHOTOIMOTOYHOE
nporpaMMHOe obecrieueHue, padoTaroIero Ha IePCOHATBHOM KOMIIBIOTEpE
1OJT yNpaBJICHUEM OIEPAalMOHHON cucTeMbl cemerictBa MS Windows.
[IporpammHas peajau3aius OCHOBaHA HA KIIMEHT-CEPBEPHON apXUTEKTYypE.

CepBepHasi 4acTh MPEICTABISACT COOON CHUCTEMY YIpaBlICHHs Oa3zamMu
nmanueix Microsoft SQL Server 2014, xinueHTCKas 4yacTh HamucaHa Ha
s3bIke mporpamMMupoBanus C++ B cpene paspabotku Embarcadero RAD
Studio XE3. BzaumojeiicTBue MEXIy KIMCHTCKOW YacTbIO W CEPBEPHOM
OCYUIECTBJISIETCS TIPU MOMOIIM si3bika 3ampocoB SQL uyepe3 unTepdeiic
ADO ¢upmer MS Microsoft. IToaroroBka OTYETHOW JTOKYMEHTAIMH
opranu3oBana Ha ocHoBe OLE-cepepa Microsoft Excel. Cosmanune u
sanosHeHne Tabaui B Microsoft Excel mpowsBomuTcss mpu  MOMOIIM
MakKpocoB, HanrcaHHbIX Ha Visual Basic Application.
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IMPUMEHEHUE KOMIBIOTEPHBIX CUMYJISAIIAM JJISI
PA3PABOTKH AJITOPUTMA YJIbTPA3BYKOBOI
TOMOI'PA®HUH KOMIIOHEHTOB ATOMHOM SHEPTUA

Boosenro A.FO.", Jloamamos /. 0.2
Hayuonanvuwiii uccneoosamenvckuti Tomckuii noiumexnuyeckutl
yuusepcumem, 634050, e. Tomck, Tomckas oba., np. Jlenuna, 30,
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[loBpieHNE  HAMEKHOCTH W JOCTOBEPHOCTHU pE3yNbTaTOB
yibTpa3BykoBoro koHTpolisi (Y3K) B paMkax MOHUTOpPHHIA CBapHBIX
COCIMHEHNN KOHTEeWHEpPOoB A xpaHeHus OST sBmsgercs akTyanpHOU
npobiemoii B cpepe aToMHOM sHEpreTukr. OHUM U3 BapUAHTOB PEIICHUS
JAHHOM  3ajauu  sBIseTCs  pa3pabOTKa W BHEAPEHUE  CHUCTEM
yIbTPa3ByKOBOM TOMOTpaguu, B KOTOPBIX HCIOIB3YIOTCS aJITOPUTMBI
POCTPAHCTBEHHO-BPEMEHHOW  00pabOTKM  aKyCTUYECKHMX  CHUTHAJIOB,
MO3BOJIAIOIME MOJYYUTh M300paKeHUsI BHYTPEHHEW CTPYKTYpbl OOBEKTa
KoHTpouisd. [lomoOHbIe M300pa’keHUsI MO3BOJISIIOT C BBICOKOM TOYHOCTBIO
OIpENETUTh pa3Mepsl U (GopMy 1e(EKTOB, UTO MO3BOJIAET MPEIOTBPATUTH
paZnallMOHHOE 3arps3HEHHE B pe3yJibTaTe yreuek u3 konteitnepa OST.

PesynpTaToM maHHON paboOThI SBISIETCS pa3padoTKa alropuTMa
yJIbTPa3ByKOBOM ToMorpaduu C UCIOJIb30BaHUEM METO/IOB
CHUHTE3UPOBAHHOW amepTypbl M (Pa3supoOBaHHBIX AHTCHHBIX PEIICTOK IS
KOHTPOJISI CBapHBIX COEIWHEHWI KOHTEHHepa C OOJydYeHHBIM SACPHBIM
tormBoM  [1]. Ero o0ocoOEHHOCTBIO SIBISICTCS YYe€T MHOTOKPATHBIX
OTPaKEHUN YIBTPa3BYKOBBIX BOJH B OOBEKTE KOHTPOJS, YTO MO3BOJIAET
OIPEICIIATh TAKUE OMACHBIC AC(PEKThI KaK TPEIIMHBI [2].

Jnst mpoBepkr 3PQPEKTUBHOCTH pa3pabOTAHHOrO aJrOpUTMa MpHU
pa3MUYHBIX  YCIOBUSIX TPOBEACHHUS  YJIBTPA3BYKOBOM  Tomorpaduu
UCIOJIb30BAJIMCh KOMIIBIOTEPHBIE CHUMYJISLUU, KOTOpPbIE MPOBOJUIUCH B
MpOrpaMMHOM MakeTe AJig MojenupoBanus mpoiecca Y3K — CIVA.

JIMTEPATYPA
1. Kroening M., Salchak Y., Sednev D. A. Closure welds identification by means of
ultrasonic testing //Advanced Materials Research. — Trans Tech Publications, 2014. — T.
1040. — C. 933-936.
2. bapxatoB B.A. Pa3ButHe MeTOJOB YIbTPa3ByKOBOH Je(PEKTOCKONHUU CBAPHBIX
coenuuenui. [ledexrockonms, 2015. — Nel2 — C.1-33.
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ABTOMATHU3AIIUA TEXHOJOI'MYECKOI'O ITPOLECCA 110
BBIPABOTKE KOMIIOHEHTOB JAU3EJBHOI'O TOIIVIMBA

Bonxos /[.B.
Cesepckuu mexrnonoauyeckuil uncmumym HUAY MUDHU, 636036,
2. Cesepcx Tomcroti 00.11., np. Kommynucmuueckuii, 65
e-mail: dima.wolk@yandex.ru

Hed1h, nobOsiBacmast U3 HeAp, COACPKUT PACTBOPCHHBIC B HEW Trasbl,
MEXAHUYECKUE MTPUMECU U BOAY C PaCTBOPECHHBIMU B HeW coisiMu. Bopa,
COIM W MEXaHWYECKHE TPUMECH 3arps3HSAI0T HE(PTh, BBI3BIBAIOT
HEMPOU3BOJAUTENBHYIO  3arpy3Ky  TpyOOINpPOBOAHOTO  TpaHCIOpTa U
pe3epByapoB, 3acCOpSIOT TPAHCHOPTHBIE KOMMYHHUKAIMU, allaparypy H
pe3epByapbl, IPUBOIAT K KOPPO3HMOHHOMY PAa3PYLIEHUIO ITPOMBICIOBOIO,
MarucTpajbHOTO U 3aBOJICKOrO 00opyaoBaHus. Kpome TOro, COBMECTHBIM
TPaHCHOPT BOJBI U HE(PTU MPUBOIAUT K 0OpA30BAHUIO CTOMKHX dMYIIbCHUH,
YTO PE3KO CHMXKAET NPOU3BOAUTEIBHOCTh TEXHOJIOTMYECKUX YCTAHOBOK
He(dTenepepabOTKH, HAPYIIAET TEXHOJIOTHYECKUH  PEeXUM  pabOThI
OTACJIBHBIX  yCTAHOBOK W  amNlaparoB,  YXYIIIAeT  KadeCTBO
He(TENPOTYKTOB.

CornacoBanHasa pabora Bcex 3BeHbeB YKIIH, uerkas koopauHanms
yOpaBJeHUsT BCEMU OOBEKTaMU, OMPEACIICHHE PallMOHAJIBHBIX PEKHUMOB
paboThl B3aMMOCBSI3aHHBIX CJIOKHBIX TPOU3BOJCTBEHHBIX MPOLIECCOB
BO3MOXKHO TOJIBKO TPU MIUPOKOM MPUMEHECHHH COBPEMEHHBIX CPEJIICTB
ABTOMATHKHU U TEJIIEMEXAHUKH.

ABTromaTm3aimga u TteiaeMexannsauus o0bekToB YKIIH momkHEI
o0OecreyuTh HAACKHYI0 HX paboTy 0€3 TMOCTOSHHOTO TPHUCYTCTBHS
obcmyxuBaroriero mnepconana. C 3TOW IeIbI0O CXEMOM aBTOMAaTH3AIlUU
MpeayCMaTpUBAIOTCS  aBTOMAaTHYECKash  3amuTa 00OpyIOBaHUS  OT
ABAPUMHBIX  PEXKHUMOB, AaBTOMATMYECKOE  BKIIOYECHHE  PE3EPBHOIO
o0opyZoBaHUsT B  clydyae aBapUHHOTO  OTKIIOUYEHHUS  OCHOBHOTO,
aBTOMATU3UPOBAHHBIA COOp M3MEPUTEIHHOM HMH(OpMAIMu 00 OCHOBHBIX
napaMeTpax IpoLecca, LUEHTPAIU30BaHHOE IMCTAHIIMOHHOE YIPAaBJIEHUE
3aIBUKKAMU, CUTHAJIU3AIUs Ha JUCIETUYEPCKUN IMYyHKT 00 WCIOJTHEHUU
KOMaH]1, aBapUHHBIX CUTYaIUAX U TIepeaade u3MepUTesIbHOU HH(POpMAITUH.

Bce ati MeponpusiTig TpUBOASIT K YMEHBIICHHUIO YHUCIIa aBapuil U Kak
CJIEJICTBHE€ BPEMEHHU MPOCTOsI 000PYI0BaHUs, MOBBIIAIOT 3PHEKTUBHOCTD
ONEPATUBHOIO U CTPATErUYECKOTO KOHTPOJISL U YIIPABJICHUS, YTO IPHUBOJAUT
K YJIYYIICHHIO YKOHOMHUYECKHUX Tokazatenein pabotsl YKIIH, ynydmenuto
KauecTBa HEPTH U MOHUKEHUIO €€ CeOECTOMMOCTH.
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MOJEJIUPOBAHUE ECTECTBEHHOM IAMHUHAPHOM
KOHBEKIHWH Y NIOBEPXHOCTH TBC C UCITIOJIb30OBAHUEM
IIK SOLIDWORKS

Boponuna A.B.

Jlumumpoezpadckuil uHiCeHepHO-MexXHON0SUYeCKUL
uncmumym HUAY MUDU, 636036, 2. Jumumposepad, Yavanosckoti oo1.,
va. Kyubvuuesa, 294
e-mail: AVVoronina@mephi.ru

Mertoauka pacdera Ipolecca TEIIOOOMEHa CTPOMUTCS  Ha
MPEANOJIOKEHNH, YTO MOBEPXHOCTh TBC MOXKHO NpPENCTaBUTh B BHUJIC
BEPTHUKAJIBHOM IIJJACTUHBI C ITOCTOSIHHBIM TEIUIOBBIM ITOTOKOM YEPE3 HEE.
Pacuer mamMuHapHOVW KOHBEKLWHU Yy TTOBEPXHOCTH BEPTUKAIBHOU IIACTUHBI
IIPOBOAWIICS B CTALIMOHAPHOM ITOCTAHOBKE JUISI ABYXMEPHOU MOJIEIIN.

JIns aHaiM3a pacyeroB, IONYYEHHBIX C wucnonb3oBanueM 11K
Solidworks Flow Simulation, ¢ skcriepuMeHTaTFHBIMU JAHHBIME TIPOQUITN
TEMIEPATyp B IMOTPAHUYHOM CJIO€ ObUIM MPHUBEAEHBI K Oe3pa3MepHOMY
BUJIY C TIOMOIIBIO TTapaMeTpoB moaoous [1].

1
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Pucynok 1 — TemnepatypHbie mpopuiIn B CPAaBHEHUH C
AKCTIIEPUMEHTAbHBIMU JTAHHBIMU (CTIUIONTHAS JTUHUSA) [2].

[IpoBenennas pabota MoO3BOJWIA OMNPEACIUTh NMYTH AaJTbHEHIIEro
pa3BuTus pacuetHor Mojenn TBC, Haxosmieiics B 6acceiiHe BBIICPIKKH.

JIMTEPATYPA
1. b. 'ebxapt, CBOOOTHOKOHBEKTUBHBIE TEUCHHUSI, TETIJIO- K1 MacCOOOMeH. B 2-x kHurax,
kH. 1. Ilep. ¢ anrn. — M.: Mup, 1991.—678 c.
2. Ostrach, S., An analysis of laminar tree-convection flow and heat transfer about a flat
plate parallel to the direction of the generating body force, N AC A Report 1111, 1953.
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PA3PABOTKA CUCTEMbI KOMIIBIOTEPHOI'O
TECTUPOBAHUA B IIPOI'PAMMHOMUM CPEJIE DELPHI

Tenceposciuii K.A.", Bpenoaxos B.H?
L Cesepcruti npomviunennviii konneorc CIIK,

636036, 2. Cegepck, Tomckoti oba., ya. Kpynckou, 17,
ZCeeepCKuﬁ mexHnonocudeckuu uncmumym HUAY MUDU,
636036, 2. Cegepck, Tomckoti 001., np. Kommynucmuuecxkuti, 65
e-mail: VNBrendakov@mephi.ru

B pabote paccMaTpuBaroTCsi BOIMPOCHI MO CO3/JaHUI0 KOMILIEKCHOTO
MMUTALMOHHOTO TpPEHa)kepa, MPUBEIECHO OOOCHOBAHHWE JJIi BO3MOXHOTO
VCITOJIB30BAHUSL CO3JAHHOIO IPOTrPaMMHOIO NPOAYKTa IPU MOJATOTOBKE
CHELUAIKMCTOB JUISl IPEIPUATUN ATOMHOW OTPACIN IPOMBIIUIEHHOCTH.

[Ipexxne dYem mnpucTynaTh K CO3AAHUI0 KOMIIBIOTEPHOM MOJEIU
KOMIUIEKCHOI'O MIMUTALlMOHHOT'O TpeHaXkepa ObUIM MOJPOOHO pacCMOTPEHBI
OCHOBHBIE ITPUHIUIIBI IOCTPOCHMS CUCTEM KOMITBIOTEPHOI'O TECTUPOBAHU,
pas3inyHble MOAXOABI K CO3JIaHHUI0 BHUPTYAIbHBIX MOJEIEH pPEATBHOTO
IPOMBIIIUIEHHOT'O 000PYI0BaHUs, CIIOCOOBI peaTM3ali TEXHOIOTMYECKUX
IIPOLIECCOB OCHOBHBIX MPOU3BOACTBEHHBIX CXeM, peann3yeMbix Ha CXK.

OtnensHO B paboTe 0OJbIlIOE BHUMaHUE OBLUIO YJEJIEHO BOIpOcam
MPOrPaMMHON peAIN3alMy CO3/1aBAEMON KOMILUIEKCHOW HWMUTALMOHHON
MOJEIM  KOMIBIOTEPHOTO  TpEHaxepa JJId  NPOBEICHUS  CEpUH
TEXHOJIOTHYECKUX TECTOB.

B nacTtosiee BpeMst BCE€ 0oJibllIee YUCIIO SKCIEPTOB COTIIAIIAIOTCS C
MHEHHEM O TOM, YTO TEOpEeTHYEeCKoe OO0ydyeHHe U MOoijAepKaHue
npo(ecCHOHANBHBIX HABBIKOB Ha OCHOBE pabOThl C BHUPTYaJbHBIMU
MOJIEIAMHU Topasno 3GHEKTUBHEE BUICOKYPCOB H SBIISICTCS HEOOXOIUMBIM
JIOTIOJIHEHHWEM K MpakTU4YeCKoW padoTe Ha pealbHOM O0OpYJOBaHUM U B
peanbHOI 00CTaHOBKE.

[Ipy 53TOM HCHOJB30BaHUME B 3TUX BUPTYAJIBHBIX YCTPOMCTBAxX
KOMITBIOTEPHBIX MOJAENIed 000pyAOBaHMs, TEXHOJOTHYECKUX MPOLECCOB U
BO3MOXHBIX  pabOyux  CUTyauuid  oOecrneyrBaeT  BO3MOXHOCTb
MHOTOKPATHBIX «pEMETUlINi» ©0e3 HCHOJb30BaHUs M 3aTpaT PECYpCoOB
pearbHOro  OOOpyAOBaHHWS, a TaKXEe BO3HUKHOBEHHMS OIACHOCTH
HapyLIEHUH HOPM TMPOMBIIIJICHHOW O€30MacCHOCTH M CO3JaHUsS PeaslbHbIX
TEXHOTE€HHBIX YTPO3.

Co3nanne KOMIBIOTEPU3UPOBAHHBIX TPEHAXKEPOB M MHTEPAKTUBHOMN
JOKYMEHTAallMd B JJIEKTPOHHOM BHUJAE — 3TO HE MPOCTO WHBECTULHUU B
KBATM(PUKAUIO PAOOTHUKOB W TPOMBIIUICHHYIO 0€30MacHOCTh. ITO
BbICOKOA((DEKTUBHBIE ~ MHBECTHMIIMM B PAa3BUTHE  COBPEMEHHOIO
HayKOEMKOI'O IIPOU3BOCTBA.
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YUCJIEHHOE MOJAEJIUPOBAHUE INPOLHECCA
OTOPUPOBAHUA METAJIMYECKOI'O BOJIb®PAMA

Kypaenes A. A., bpenoaxos B.H.
Hayuonanvnoiii uccneoosamenvcruii Tomckuti 20cyo0apcmeeHHblil
yuusepcumem, 634050, 2. Tomck, Tomckoti 0on., np. Jlenuna, 36

e-mail: alex_z 230796@mail.ru

B Hacrosiiee BpeMsi akTyallbHOM TpOOJIEMOMN SIBIIETCS MOTy4YeHHUE
W3HOCOCTOMKUX TMOKPBITUWA, W3IEIUA U3 TYIOIUIABKUX MAaTEpUAIIOB
CJIIOXHOUM (hOPMBI UM JPYTUX CIIOKHBIX YacCTEH ammapaToB, pabOTaOIIUX
npu OOJBIIMX TeMIlepaTypax, JABICHUAX U KacaTeJbHBIX HaMPSKEHUSX.
OnHYMM W3 MEPCIEKTUBHBIX TYTOIUIABKMX MaTepUaioB, KOTOPHIA Halllel
IIMPOKOE TPHUMEHCHHE B AaBUALIMOHHOM, KOCMHYECKOW, XUMHYECKOW U
aTOMHOM MTPOMBILIUIEHHOCTH SIBJIIETCS, HallpuMep, Bodb(dpam. B nocneanee
BpeMsi Hanbosee MEepPCHeKTUBHBIM CIOCOOOM TMOJMYYEHHsI M3HOCOCTOMKHUX
MOKPBITUM WJIM HEMOCPEICTBEHHO W3AECIUN W3 TYTOIUIABKMX MaTepHajioB
SBJIIETCSI METOJI, OCHOBAHHBIN Ha OCAXJACHUH €r0 M3 Mapora3oBoil ¢asbl C
MOMOIIIbIO  BOCCTAHOBJIEHUS ero (TOPUIOB WIM XJOpUIoB. Jls
peanu3alnuu 3TOro crnocoda HEoOXOAMMO MPEBAPUTEIBHOE MPOBEACHHE
npoiiecca GTopupoBaHUs METATMYECKOTO MaTepHala.

[leapto  maHHOW  pabOTHI  SBISIETCS  KMCCICIOBAHUE  BIIMSIHUS
TUAPOJMHAMUKA W TEIJIOMAcCONEPEHOCa Ha MPOLECC MOJy4YEeHUs
razoo0pasHoro rekcadropuaa meramia. J[Jis BbISICHEHUs] 3TOTO BIUSHUS B
JAHHON paboTe MNPOBEAEHO YHMCIEHHOE MOJECIUPOBAHUE KIACCUUYECKON
CUCTEMBI TpexMepHbIX ypaBHeHMl HaBbe-CTokca B nOpuUOIMKEHUH
byccenecka. Takum 00pa3oM, MareMaTH4ecKas MOCTAHOBKA 3ajayul Jis
JIBYXKOMITOHEHTHOM CMECH COJIEPKUT TpexMepHble ypaBHeHUss HaBbe-
Crokca ¢ y4eToM TEPMUYECKUX U KOHIICHTPAIMOHHBIX MOJIBEMHBIX CHII,
ypaBHEHUE TMepeHoca TemIoThl C¢ ydeToM Aud@dy3MOHHOTO MepeHoca
SHTAJBIINK, YPAaBHEHHE MacCOOOMEHa M ypaBHEHHUS HEPA3PHIBHOCTH TPH
YCTAaHOBHUBIIEMCS peKUMeE TeueHusl. Ha 0CHOBe MpPOBEIEHHBIX YMCIECHHBIX
UCCIICIOBAHUM TIOJIYYEHbl 3aKOHOMEPHOCTHM B paCHpeleieHUur MoJien
CKOPOCTH, TEMIEpaTypbl M KOHIICHTPAIlMM KOMIIOHEHTOB B OWHApHOU
cmecu. llpencraBiieHO CpaBHEHME pPEIIEHUA C YYETOM JECUCTBHS
TEPMUUYECKUX U KOHIIEHTPAIMOHHBIX TMOABEMHBIX CHJI M TpPU HX
OTCYTCTBUHU, KOTOpOE€ TIOKa3aJl0 HEOOXOJUMOCTh Yy4eTa JTHX CHJL.
[IpoBeeHO TaKKe MCCIEAOBAHWE MO BIHMSHUKO TEOMETPUYECKUX U
PEeKMMHBIX TapaMeTpoB Ha HMHTEHCHUBHOCTH IMpolecca (HTOpUpPOBaAHUS
METAJUIMYECKOTO TOpPOIIKA B XHMMHYECKOM peakTtope. JloCcTOBEpHOCTH
YUCJICHHBIX PACYETOB MOJTBEPKIAACTCS TECTOBBIMU MCCIEAOBAHUSIMHU U
CPaBHEHMSIMU C U3BECTHBIMH PEIICHUSIMU JPYTUX aBTOPOB.
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MOCTPOEHUE MOJIEJIH MO ®OPMAJIM3ALIMY TENCTBUIA
OIIEPATOPA B CUCTEMAX BE3OITACHOCTH

3axapkuna /].A., Cmenanoe b.11.
Tomckuu nonumexnuyeckuu yHugepcumem, 634034,
2. Tomck, Tomckou o6a., np. Jlenuna, 30
e-mail: dzakharkina@gmail.com

JIro60it 51O 00BeKT obecreunBaeTcs MO 3aKOHOAATEIBLHBIM HOpPMaM
C®3. HecmoTps Ha aBTOMaTU3UPOBAHHOCTb CHUCTEMBI, YIPaBJICHHUE
KUTC®3 obecnieunBaercst oneparopamu JIITY u IITY. U3-3a sToro Ha
KOPPEKTHOCTh (PyHKUMOHUpOBaHHS C®P3 HanpsAMyr BIHSIET KayecTBO
paboTbI onepatopos [1,2].

[locnenHee 3aBUCHUT HE TOJIBKO OT TEOPETHUYECKON M MPAKTHUYECKON
MOJIFOTOBJIEHHOCTH YEJIOBEKA, a TAKXKE OT €0 KOTHUTUBHBIX CIIOCOOHOCTEN
U NICUXOJIOTHYECKOI0 COCTOSIHUSL (YTOMIIEHUS, HEpBO3HOCTH). [l aHanmm3a
JUYHBIX Ka4yecTB OIEpaTropa M €ro YPOBHsS IOATOTOBJICHHOCTH OBLIO
pEIIEHO MOCTPOUTh MOJAENL MO (opManu3alUMu JEUCTBUN omepaTopa B
cuctemax Oe3omnacHocTu. llpenmonaraercss BBINOJHEHHWE UEAUM B BUJAC
nporpamMMHOTro obecniedeHus [1-4].

JlanHast mporpaMMa BKJIIOYAET B c€0sl MPOBEPKY 3HAHUM OIEpaTOPOB
KaK B TEOPETUYECKOM, TaK M IMPAKTUYECKOM 4YacTh. Bo BpeMs IpoBEpKHU
ATUX 3TANOB OJHOBPEMEHHO MPOUCXOAUT PETUCTPALUsl CKOPOCTH PEAKIIMH
oIepaTopa, MO3BOJISIOIIECH OLIEHUTh KaK €ro KOTHUTUBHBIE (DYHKIINH, TaK U
NICUXOJIOTUYECKOe cocTosiHue. Ha naHHOM 3Tarne mpoBepka Teopuu OyaeT
IPOUCXOAUTh B (popmare TeCTOB, a MPAKTUKH — HEMNOCPEACTBEHHO B
CUMYJIAILINH IEUCTBUIA OniepaTopa Ha TUIIOTETUIECKOM O0BEKTE.

JIMTEPATYPA
1. Cucremnbiii aHamu3 W MojenupoBaHue Oe3zonacHocTu: Yuebd. Ilocobue/H.A.
Cesepues, B.K. [leakos. — M.: Beicu. mik., 2006. — 462 c.;
2. bym P. Croxactudeckue Mojel 00ydaeMocTu: iep. ¢ anri./P. bym, @. Moremrep;
nox pen. fO.A. Illpeiinepa — M.: ®usmarrus, 1962. — 483 c.;
3. HH. Xomomgxos, B.O. Tamomenxko, B.M. TkaueB. Mopgenn u II0Ka3areiu
ONTUMH3AIMH YIIPaBJIECHUS MPOPECCHOHATBHOMN MOATOTOBKOW KOJJIEKTHBA OIEPAaTOpPOB
IPraTUUecKON CHUCTEMBI C MPUMEHEHHUEM KOMIIBIOTEPHOTO TpeHaxepa // AKTyalbHbIE
HarpaBiieHus: Hay4dHbIX uccnenoanuit XXI Beka: Teopus u npaktuka. — 2015, — Ne9-1.
—c.418-423,,
4. P.B. Maiiep. MonenupoBanue oOy4eHHs, OCHOBAaHHOE Ha MPEICTABICHUU
OCMBICJICHHON HH(OpMallMd B BHUJE CHCTEMbl CBA3aHHBIX JJIEMEHTOB // Hay4HbIE
uccinenoBaHus M pa3paborku.  ColManbHO-TYMAaHUTapHble  HMCCIEIOBAHUSA U
texHosoruu. — 2017. — Ne2. — ¢. 16-21.
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MATEMATHYECKOE MOAEJIUMPOBAHUE TEPMUYECKOI'O
PA3JIO’KEHUS ITOJIMYPAHATA AMMOHUA

Kum B.B., bpenoaxoe B. H.
Hayuonanvnolii uccneoosamenvckutl
Tomckuii 2ocyoapcmeeH bl YHUGepCcUumem,
634050, 2. Tomck, Tomckoti 06n., np. Jlenuna, 36
E-mail: valeriyakim705@gmail.com

B nmanHoit pabore paccmaTpuBaercs 3ajada O TEPMUYECKOM
pa3NoKEHUH  MOJMypaHaTOB  aMMOHHS B MPOKAJOYHOM  MeuH,
MPEACTABIAIONIEH COO0M KPYTabl MuauHAp ¢ nuametpoMm neuun 0,6 m u
JauHON 8,8 M. MIcXOmHBIM MPOAYKT 3alOJIHIET MPOKAIOYHYIO IeYb Ha 3-
3,5% wu tipu TeMmneparype 1020°K Y4aCTBYET B SHJIOTEPMHUUYECKON PEaAKIUU
TEPMHUYECKOTO PA3JIOKCHUS JJ0 00pa30BaHus 3aKHCH-OKHCH ypaHa [1].

Pacnpenenenne  temmepaTypbl ~ BHYTPU  IPOKAJIOYHOM  IEYU
ONKCHIBAECTCS YPABHEHUEM TEIJIONPOBOIHOCTH:

(6T 8Tj 8( GTJ
cp| rul |=Z 25,
PT ot ox ) ox\ ox

Jlns ompenenieHHs CTENEHU IPEBpAllleHHs] TEeTpaypaHata aMMOHUS
BJIOJIb MPOKAJIOYHOM MEYH MCIIOJIB3YEeM AMITHUPUICCKYIO 3aBUCUMOCTH [2]:

a=1-(l-a_) exp[—S -10™ - exp(— zimon .

i-1
HOCTpOGHHaﬂ MaTeMaTH4YCCKasgs MOJICIIbL pelialaCb YHCIICHHO C
HCIIOJIB30BaHHUECM MCTOJAa KOHCYHBIX paSHOCTeI\/JI.
OHCHKa CTCIICHHU TCPMHNYCCKOT'O PA3JIOKCHUS ITOJINYpaHATOB aMMOHHUA
IIOKa3aJia BOBMOKHOCTb OIITUMHU3ALIUU ITPOHCCCa ITOJIYICHUA 3aKNCH-OKHUCHU

ypaHa.

JINTEPATYPA

1. Zhiganov A., Lobas O., Pishchulin V., Mironov V. Thermal decomposition of
(NH4)2U4013 // Vth Korea Russia Intern. Symp. on Science and Technology
Proceeding (KORUS 2001). June 26-July 3.2001. — Tomsk: Tomsk Polytechnic
University, 2001. — V. 2. — P. 165-167.

2. B. I Iumynua MaremaTHueckasi MOJIEb MpoIiecca TEPMUUECKOTO PA3NIOKEHHs B
Oapabannoit Bpamatomieiics neuun / B. I1. ITumynun, B. H. bpennakos // M3B. Tomckoro
nonutexHuyeckoro ynusepcurera — 2005. — T. 308. — C. 106-108.
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CO3JIAHUE T'EOTEXHOJIOT'MYECKOM MOJIEJIN U
IMPOBEJIEHUE SYIIUTHO3HOI'O MOJIEJINPOBAHUS
COCTOSIHUSI IIJIACTA - KOJUIEKTOPA 1II'3 )KPO ®UJIUAJIA
«CEBEPCKHI» ®I'YII HO PAO

Kokopes O.H.** Hemomun Al ! Hockos Mﬂ.l, Yeenoros A.A. *
Y CTH HUAY MUDH, 636036, 2. Cesepck, Tomckoii 061.,
np. Kommynucmuueckuii, 65,
2 @I'VIT «HO PAO» punuan «Cesepcruiiy, 636036, 2. Cesepck,
Tomcxoti 00.1., np. Kommynucmuueckuii, 8
e-mail: ONKokorev@norao.ru

HauGounee 3¢ HEKTUBHBIM METOJ0M U30JISALNAN HKUJTKUX
paanoakTuBHbIX 0TX0A0B (PKPO) OT cpenbl oOuTaHus 4yenoBeKa sIBIISETCS
UX 3aXOpOHEHHE B IIIyOOKO 3anerarouiye reojiorndeckue ¢opmanuu. Ha
TEPPUTOPUU  TMyHKTa TayOuHHOro 3axopoHenus (III'3) ¢Punmana
«Cesepckuit» OPI'VII «HO PAO» 3axoponenune JXPO BpimosiHSETCS B
HKCIUTyaTallMOHHbIE TOPU30HTHI, 3ajerarplue B MHTepBaje riyoun 315-
390 M. OxcrmuryaraunoHHble Topu3oHTHI [11'3 XKPO punnana «Ceepckuiin
OTJIEJIEHBI OT BOJIOHOCHBIX TOPU30HTOB, HCIOJIB3YEMBIX ISl XO3SIIICTBEHHO-
IUTHEBOIO BOJOCHAOKEHUsS, BOJOYIOPHBIMU CJIOAMH U OydepHbIMU
ropu3oHTamu [1].

st obecnieuenust 6e3onacHOCTH riayOMHHOrO 3axopoHeHus KPO u
noBbIlIeHus 3(dexkTuBHOCTH ynpasieHus skcruryarauuen [1I'3 XKPO,
HEOOXOJMMO HMETh HHMOpMalni 00 HM3MEHEHUSX COCTOSIHUS ILlacTa-
KOJUUIEKTOpA. Jls peureHus dTOU 3aJ1a4u ObLIa co3/aHa
reoTeXHOJoTnuecKass Mozenb. [ 'eorexHonormyeckas monaens I[1I'3 KPO
¢unnana «CeBepckuil» BKIIOYAET B C€0Sl CONMPSDKEHHBIE I'€0JOTHYECKYIO,
TEXHOJIOTHYECKYIO U T€OXUMHUYECKYIO MOJIEIH.

Bepudukanus reoTexHOJIOTHYECKOM MOJIEIH MTPOBOAMIACH HA OCHOBE
COIOCTaBJICHUS pE3yNbTATOB MOJIEJIMPOBAHUS C JAHHBIMU
re€0TEXHOJIOTHYECKOT0 MOHUTOPUHIAa. C TOMOIIBIO T€OTEXHOIOTUYECKON
MOJICSIA MPOBEAEHBI SMUTHO3HBIE pacdeThl skcruryatauuu I3 KPO.
Murpanusi pauOHYKIHA0B B MOA3EMHBIX BOJIAX U U3MEHEHUS! COCTOSTHUS
miacta koyekropa JKPO paccunTtbiBanack Ha CrieUaIbHO pa3padOTaHHBIX
MaTEMaTUYECKUX MOJCIISX.

[Tonmy4yeHHbIe pe3ysbTaThl MOKA3bIBAIOT aJ€KBATHOCTh MOCTPOECHHOMN
reorexHosiornueckon Mmogenu I3 XKPO ¢unmana «CeBepckuity.

JIUTEPATYPA
1.Pei6anpuenko A.U., [lumenoB M.K., Koctun ILII. u np. I'myOunHOE 3axOopoHEHHE
KUJKUX PaJMOAaKTUBHBIX 0TX0J0B. -M.M31AT,1994
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MOJAEPHU3AIIUA CUCTEMbBI 'TMAPOAUHAMUYECKOI'O
MOHUTOPHHT A IIT'3 ’KPO ®UJIHAJIA « CEBEPCKUI» ®T'YII
HO PAO

Koxkopes O.H. 1’2, Hockoe M. JI. ! Lunxoes A.A. ''rn ubaoynuna T.A. 1
Ycru HUSY MUDH, 636036, 2. Cesepck, np. Kommynucmuueckuii, 63,
2@r'yIl «<HO PAO» Gunuan « Cesepckuity, 636036, 2. Cesepck,
Tomckoti 06a., np. Kommynucmuueckuti, 8
e-mail: ONKokorev@norao.ru

['MaponMHaMUYECKUIT MOHUTOPHUHT MYHKTA MTYOMHHOTO 3aXOPOHEHUS
Kuakux paanoakTuBHbIX oTxoA0B (III'3 KPO) dunmana «Ceepckuii»
OI'VIT «HO PAO» BbimonHseTCS C LETbI0 0OecrnedeHuss 0e30MacHOCTH
3axopoHeHuss u Jokammzauuu JKPO, a Takke OUEHKH BIUAHUSA
3aXOPOHEHHBIX OTXOJ0B Ha COCTOSTHUE IMJIACTOB-KOJIJIEKTOPOB U OypepHBIX
ropu3oHTOB I1I'3 7JKPO B pexxnme peaibHOTO BpEMEHH.

['MaponMHaMUYECKMT MOHUTOPUHI BKIIIOYaeT ce0sd pabdoThl 110
HAOJIOJEHUSIM 32 TUJIPOJMHAMHUYECKMMHU IPOLIECCaMH, BKJIIOYAIOIINE B
ce0st U3MEHEHHUSI TOJIOKEHUHM YpOBHEN NOJI3EMHBIX BOJ] B HAOIIOAaTEIbHBIX
CKBKMHAX WJIM JIABJICHUN HA UX YCThSIX. 3aMEphl YPOBHEM MOI3EMHBIX BOJ
B CKBWXMHAX IPOMU3BOAATCS JJIEKTPOYPOBHEMEPAMH WM JAPYTHMHU
npudopamMu AJisi U3MEPEHHS YPOBHEH.

B  paMkax  MoAepHM3aUMHd  CHCTEMBl  T'MIPOJAMHAMHYECKOIO
Monurtopunra I1I'3 )KPO nnanupyercs BHEAPEHUE HOBBIX BBICOKOTOYHBIX
JATYMKOB 3aMepa YPOBHEW MIIACTOBBIX BOJ C aBTOHOMHBIM MUTaHuEM. J{7s
ONTUMM3ALMU YIpaBiIeHUs o0opyAoBaHUEM ((PUKCHpPOBaHHE 3HAYECHHUS
YPOBHSI IJIACTOBBIX BOJ M TEpEAaud JaHHBIX OINEpaTopy) MpeasiaraeTcs
UCII0JIb30BaTh aBTOMATHU3UPOBAHHYIO CUCTEMY KOHTPOJsS ¢ OeCpOBOIHOM
CBA3BIO.

MonepHu3alusi CUCTEMBI THAPOJUHAMUYECKOIO MOHUTOPUHIA B
bumuane «Cepepckuity DPI'YII «HO PAO», mo3BOJHT OCYIIECTBISATH
3¢ (GEKTUBHBI  KOHTPOJb TEXHOJOTMYECKUX IMPOLECCOB HAarHeTaHUs
OTXOIOB B TOJ3EMHBIE TOPU30HTHL. OXKHAAEMBIMH  PE3yJIbTATAMU
b exTuBHOMN AKCIUTyaTaluu MOJEPHU3HPOBAHHOM CUCTEMBI
TMJAPOJMHAMUYECKOTO MOHUTOpPUHIA SIBJIIFOTCS CHIDKEHUE 3aTpar Ha
dbyakuuonupoanue I[II'3 KPO w wmuHUMH3aIMs OTPHUIIATEIHHOTO
BozaeiicTBus I1I'3 )KPO dumana «CeBepckuil» Ha OKPYKAIOUIYIO CPEAy
3a CYET MPUHSITHS ONEPATUBHBIX U ONTUMAJIBLHBIX PEIICHUM.

JIMTEPATYPA
1. Kokopes O. H., Kosnos A. E., HockoB M. /I., IlunkoB A. A., Konneniust yMmHOTO
nonuroHa riryouHnoro 3axoponeHus: JKPO. //M3BecTust BhICHIUX y4eOHBIX 3aBEICHUH.
Ousnka. —2018. —Ne 12-2. — C. 45-49.


mailto:ONKokorev@norao.ru

90 Axmyanvhsie npodaemsbl UHHOBAYUOHHO20 PA3BUMUS A0EPHBIX MEXHON02UU

ABTOMATHU3AIUA OITEPATUBHBIX PACYETOB
W3MEHEHUS PEAKTUBHOCTHU PEAKTOPHOM YCTAHOBKHU
BBJP-1000

Jlankuc A.A., Uenamkun B.A., Konomuey M.A.
Boneooonckuul unorcenepno-mexnuyeckuti uncmumym HUAY MUDU,
347360, 2. Boneooonck, Pocmoeckas oon., ya. Jlenuna 73/94
e-mail: viti@mephi.ru

B nacrosiee BpeMs 1715 pacu€Ta H3MEHEHU PEaKTUBHOCTH peakTopa
BBOP-1000 TpebOyeTcs OTBICYCHHE OIEPATUBHOTO IIEPCOHANA IS
BBINIOJIHEHHSI aHAJIM3a MO0 YTBEPKIAEHHOM METOAMKE, INPUBEIEHHON B
anpboomMe HeUTpoHHO-(u3nueckux xapakrepuctuk (AH®DX) TonnuBHOU
sarpy3ku  [1]. Kpome Ttoro, AH®X He COIepKUT YCTaHOBICHHOU
METOJIMKHN YHCIIEHHOTO Pacuy€Ta KCEHOHOBBIX ITPOLIECCOB.

Jlnst perieHust ykazaHHBIX TMpoOJieM pa3paboTaH ONBITHBIA oOpaszell
nporpaMMmbl  Ha  sI3blke  mOporpamMMmupoBanusi C#, TO3BOJISIIOLINN:
— paccuuTaTh U3MEHEHHUE PEAKTUBHOCTH 10 MeToanke AHDX;
— y4ecTb KCEHOHOBbIE 3(PPEKThl MPU U3MEHEHUU MOIIHOCTH PEaKTopa;
— paccuuTaTh HEU3BECTHBIE MapaMeTphbl MPU U3MEHEHHUH JI000TO U3 HUX:
KOHLEHTpauu OOpPHOM KHUCIIOTHI, IMOJOKEHUS OPraHoB PETyIHPOBAHUA
CVY3, MOIIIHOCTH.

Ha pucynke 1 npuBenén oOpaser 3kpaHHON (HOPMBbI TPUIIOKEHUS.

Pacaet wisenvumn kptuaechod Kouien 1pammn Gopuoh kec 1011 Hps wienran no10avune (pran OF C) s wewiicuuod somnoc s peas 1053

Hesnzman 119, o

Twon amuaennn o1 BKB 10 HKB

r— Pynn upn convectnos

Hemaman B9, o4

Pucynox 1 — Dxpannas ¢popma 1t pacuéra O0pHOI MepeKOMITCHCAIIUN

ABTOMaTH3anMsl pacuéra COKpaIlaeT BpEeMs €ro NpPOBEACHUA H
[IOrPEIIHOCTh, BHOCHMMYKO OIIEpaTOpoM IIpUu pydyHOM cuére. Benércs
BHEJIpEHUE TMPWIOKEHUS B KayecTBE CpEACTBA HMHQPOPMALMOHHOU
MOAACPKKHU BEYIIETO NHKEHEPA YIIPABIICHUS PEAKTOPOM.

JINTEPATYPA
1. PO D50 1.1.2.25.0445-2016 «TpebGoBaHus K COACp)KaHHUIO adbOOMa HEHTPOHHO-
(bu3NYeCKUX XapaKTEepUCTUK TOIUIMBHBIX 3arpy3ok peaktopos BBOP 1000 u BBOP-
1200%».
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KOMIIBIOTEPHOE MOJIEJIMPOBAHUE CTPYKTYPHBIX
U3MEHEHUI B KPUCTAJUIAX, HOJIBEPTHYThBIX
PAJJUALITUOHHOMY BO3JENCTBUIO

Maprudonos A.B.%, Jly6sanoii JJ.A.?
YHosokysueyxuii uncmumym (punuan) Kemeposckozo 2ocydapcmeennozo
yHusepcumema, 654041, 2. Hoeoxysneyx, ya. [{uoakoeckoeo, 23
2 Dunuan Kyszbacckozo cocyoapcmeennozo mexunuuecko2o yHusepcumema
um. T.®. I'opbauesa, 654000,2. Hosoxysneyk, yi. Opoxconuxuose, 7
e-mail: markidonov_artem@mail.ru

[ToTpeOHOCTh COBPEMEHHON LMBUIM3AIMU B PaJIUALMOHHOCTOUKUX
Marepuasax  OOYCJIOBJICHO HEOOXOJMMOCTBIO  Pa3BUTUA  aTOMHOM
DHEPreTUKH KaK peajbHOM aJbTePHATUBBI YIJIEPOJHBIX HCTOYHHKOB
anexkTpodHeprun. Kpome Toro, paauallMiOHHOE BO3JCHCTBHE MOMKET
paccMaTpuUBaThCsl KaK MHCTPYMEHT IIeJICHANpaBlIeHHOW MOaudUKaIUN
CTPYKTYPbI KPUCTALTMYECKUX MaTEPUATIOB B HHTEpPECaX UCCIe0BaATEIECH.

OnHUM U3 MaJTOU3yYEHHBIX SIBIICHUM, TPOUCXOISAIIUX B TBEPAOM TEJE
MO/ BO3JIEHCTBUEM MOTOKA YCKOPEHHBIX YACTHII, SBISIETCS 0Opa3oBaHUE
YAApHBIX BOJIH, BO3HHUKAIOMIMX HM3-32 PE3KOTr0 PACIIMPEHHS IEPErpeToi
00JIacTH, B KOTOpPOW pa3BMBAaeTCs Kackall aTOMHBIX cmemienud [1, 2].
[IpuvyactTHOCT,  OOpasylomuMXcsi yIapHBIX BOJH K  PaJHAIllOHHO-
CTUMYJIMPOBAHHBIM IMpoOlleccaM, KOTOPBIE COMPOBOXKIAIOTCS MU3MEHEHUEM
ne(eKTHON CTPYKTYpPhl KPUCTAJUIOB, €I11€ HE 10 KOHIla U3y4YeHa. Y YuThIBasl,
YTO paccMaTpuUBacMbIe SBJICHUS OTJIUYAIOTCS BBICOKOM CKOPOCTHIO
MPOTEKaHUsI M MaJbIMM MaciiTabamu, HamOoJiee MOIXOJAIIUM METOJI0M
UCCIICIOBaHUSI B JIAaHHOM  ClIydae TMPEACTaBIACTCS KOMIIBIOTEPHOE
MozenupoBanue. IIpoBeaeHHOE HcCClenOBaHUE MOKA3ajl0, 4YTO YJapHas
BOJIHA MOXET BbI3BIBATh PA3JIMUHbIC U3MEHEHUS JC()EKTHOU CTPYKTYpbI
KPUCTAJJIOB, HAMpUMEpP, CHOCOOCTBOBATH OOpa30BaHUIO CHEHUPUIHBIX
KJIACTEPOB MEXKY3CIIbHBIX aTOMOB — KPayTHOHHBIX KOMITIEKCOB [3].
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OLIEHKA PAJMAIIMOHHO OBCTAHOBKH,
OBYCJIOBJIEHHOW MOCTYIUIEHUEM JOJTOKUBY LLIX
PATAOHYKJINUIOB B ATMOC®EPY ITPU HITATHOM
IKCILTYATALIAU ADC

Ilonosa K.E., Ucmomuna H.FO., Ucmomun A./]., Hockos M./].
Cesepckuti mexunonocuveckuil uncmumym HUAY MUDHU, 636036,
2. Cesepck, Tomckou 061., np. Kommynucmuueckuti, 65
e-mail: MDNoskov@mephi.ru

MOHUTOPUHT pPaTUAIMOHHON OOCTAHOBKM TEPPUTOPUN pa3MEIICHUS
OOBEKTOB AaTOMHOM MPOMBIIUIEHHOCTH IIOKa3bIBa€T, YTO IITATHAS
skcrryaraiss  ADC  OpHBOAWUT K MOCTYIUICHHIO  JIOJITOKMBYIIHX
PAaAUOHYKIINJIOB B OKpyKawIyro cpeny [l]. MoaennpoBanue paccesHus
paZMOaKTUBHBIX IpuUMeced B arMmocdepe U pacdyeT 103 C MOMOUIbIO
COBPEMEHHBIX NPOrPAMMHBIX KOMIUIEKCOB IIO3BOJISET KOHTPOJIUPOBATH
Oe3omnacHocTh ycnoBuid akcmryarauuu ADC. Ilpu aTtom Hanbonblyo 103y
o0ydeHust GOPMUPYIOT JOJITOKHUBYIIUE PAAUOHYKINUBI. TakuM oOpa3om,
OLICHKA paJualMOHHOW OOCTaHOBKH, OOYCIIOBJIIEHHOM IOCTYIICHHEM
JOJITOKUBYLIUX  PAJUOHYKIMAOB B  atMocdepy MNOpU  IITATHOU
skcruryatanuu ADC ABISIETCS aKTyaJIbHOW 3aa4e.

B pamkax paOoTbl, HA OCHOBE aHaIM3a 3KOJIOrMYEeCKUX 0T4eToB ADC
P® 3a mocnegHue mnaTe JieT OBUIO BBISICHEHO, 4YTO HaHMOOJBIIEE
MOCTYIJIEHUE aKTUBHOCTHU JOJITOKUBYILIUX PATUOHYKIHIIOB B arMochepy
oOycnoBieHo mTatHoU skcrutyaranuend JIADC. beuia npoBeneHa OleHKa
paualiMOHHONW OOCTaHOBKM B pailoHe pacrojoxkeHus JIeHuHTrpaackoin
ADC. Pacyer mnpouW3BOAWICS C TIOMOIIBIO TE€OMH(POPMAIIMOHHOTO
skcnepTHo-Moaenupytomero kommuiekca (ITMMOK) «APUA» ¢ yderom
PaAMOHYKIMIHOTO COCTaBa TOJOBOTO IIOCTYIUIEHUS AaKTUBHOCTU B
atMocdepy [2], mapameTpoB HCTOYHHMKA, TOJOBOH pO3bI BETPOB
Jlenunrpanackoir oOnacTv, JaHHBIX O paiioHe pacnonoxenus JIADC.
Pe3ynbpTaThl mpeacTaBieHbl B BHJI€ W30JUHUN MOIIHOCTH J03bl Ha KapTe
MECTHOCTH, BPEMEHHBIX 3aBUCUMOCTEH MOIIHOCTH J103bl B KOHTPOJIbHBIX
TOYKAaX.

JIUTEPATYPA
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TEXHOJIOT'USI «BUPTYAJIBHOM PEAJIBHOCTW» ITPHU
JAOBbIYE YPAHA METO/JIOM CIIB

Camocyoosa A.B., Hockos M. ]].
Cesepckuti mexuonocuveckuti uncmumym HUAY MUDHU, 636036,
2. Cesepck, Tomckoti 06a., np. Kommynucmuyeckuii, 65
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OnHuM 13 Hambojee NEepCIEeKTUBHBIX CHOCOO0B JOOBIYM ypaHa
SBIIIETCS. METOJl CKBRXXMHHOTO mnoja3emHoro BaiuenaynBanus (CIIB). s
NOBBIIEHUS 3(QPEKTUBHOCTH pa3pabOTKM MECTOPOXKACHUI, B HACTOSIIEE
BpeMsl, IIMPOKO MCHOIB3YIOTCS HHPOPMaUUOHHbIE TexXHOJOTUH. OqHON U3
TaKuxX TexXHoJorui sBhsgercs «BuptyanbHas peansHocth» (BP) [1].
Cnoco0, KOTOpbIA TMO3BOJISIET BHEAPUTHCS B MHP, CMOJAEIMPOBAHHBIN
KOMITBIOTEPOM, UM B3aMMOJEHCTBOBATH C HUM. OTOT MHUpP KaXKeTcs
peanbHbIM Oarogaps rpauke U BUACOU300PaKEHUSIM.

OpnHo W3 HanpasiaeHUN «BUpTyanbHON pearbHOCTH» OCHOBAHO Ha 3D
MozenupoBanuu. i CIIB npuMeHseTcss Te0J0rn4eckoe MOIEIMPOBAHNE
HEJp ¥ TEOTEXHOJOTMYECKOE MOJCIMPOBAHUE IPOLECCOB JIBHIKCHHUS
TEXHOJIOTHYECKUX pacTBOpoB. l'eonormueckoe 3D mMoxpenupoBaHue
NO3BOJIIET  CO3/1aBaThb  LU(DPOBBIE TPEXMEPHBIE MOJEIU  3aJEXKH,
ONMCBHIBAIOIIME T'EOJIOTMYECKYI0 M THAPOTE€OJOTHYECKYIO CTPYKTYpPY
IPOAYKTUBHOIO Tropu3oHTa. Ha OCHOBE T€0J0rM4ecKol  MOJeiu
BBITTOJTHSAETCS reotexHonornueckoe 3D moxpenupoBanue. OHO HA€T
BO3MOYKHOCTh IPOBOJUTH PACUETHI IPOLIECCA MOA3EMHOTO BbIIIEIAYNBAHUS
[2].

[Ipumenenne TexHoONOrMn «BUPTyalbHOM  peasbHOCTH»  JAET
BO3MOYKHOCTh BHU3YaJIM3UPOBATh CTPOEHUE MPOJYKTUBHOIO TOPHU3OHTA;
NOJIYYUTh  JOMNOJHUTENbHYIO  HMH(OpMALMIO O  PAaCHOJIOKEHHUH
TEXHOJIOTUYECKUX CKBAXKWH M PyAHOM Tene. Takke JaHHYIO TEXHOJOTHIO
MO>XHO IPUMEHATh NPH NPOEKTHUPOBAHWU CXEM BCKPBITHS 3aJEXKEH U
yIpPaBJICHUH MPOLIECCOM 100bIUM ypaHa.

JIMTEPATYPA
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OITPEAEJIEHUE OIITUMAJIBHBIX TEXHOJIOT'HMYECKHUX
PEXKUMOB OTPABOTKH SKCIINIYATAIIMOHHOTI'O BJIOKA
I'EOTEXHOJIOI'MYECKOI'O TPEANIPUATHUA 110 JOBBIYE
YPAHA METOJOM CKBAXKUHHOTI'O ITIOJA3EMHOI'O
BBIINEJTAYNBAHUA

Cepoun A.B., Caxupxo I'.K., Hockos M.J].
Cesepckuti mexnonocuveckutl uncmumym HUAY MUDU, 636036,
2. Cesepck, Tomckou 061., np. Kommynucmuyeckuii, 65
e-mail: serbin-96@mail.ru

CkBaxxnHHoe mnoa3zemHoe BoimenaunBanue (CIIB), B HacTosIee
BpeMsl, ABJISIETCSI OJTHUM M3 HamOoJiee MEPCHEKTUBHBIX METOAOB J10OBIYU
ypana. OddektuBHOCTh paboTel mnpeanpustus CIIB  3aBucutr 0T
3¢ (HEeKTUBHOCTH PpabOThl KaXKJIOTO HKCILTyaTallMOHHOTO OJIOKa, KOTOPYIO
MO>KHO OIIEHUTH MO BpeMeHH OoTpaboTku 10 80% W OTHOIICHHUIO MACCHI
3aKa4eHHBIX PACTBOPOB K TOPHOPYIHON Macce Oyioka. Pexumbl pabOThI
HKCILTYaTallHOHHOTO 0J10Ka XapaKTepU3yrTCs o0bEMaMu
BBIIIEIAYMBAIOIIUX PACTBOPOB M KOHIIEHTpalMed peareHToB. B cuy
BBICOKOM uHepuroHHOCTH mponecca CIIB ypana sBIA€TCS aKkTyalIbHOU
3a/laua  ONPEJACJICHUS  ONTHUMAJbHBIX  TEXHOJOTMYECKUX  PEKUMOB
OTpaOOTKH SKCILIyaTallMOHHOTO 0OJIOKa, KOTOPYIO MOKHO pPeaiu30BaTh C
MOMOII[BI0 METOJIOB MHOTOMEPHOM ONTUMHU3AIUH.

[lenbto paboOTHI SBISICTCS OMNpEEIeHUE ONTUMAIIBHBIX PEKUMOB
OTpaOOTKH JKCIUTyaTallUOHHOTO OJIOKa, MpeJCTaBisitonias coOol 3amady
MHOTOMEPHOM ONTUMHU3AINHU PYHKIIMOHATA BUA:

F = tggo(deb,ac) + H/Tqge (deb,ac) + ace(deb,ac),

rae /K/T80% — nokazarens JK/T npu 80% oTpaboTku, ace — 3aTparbl
KHUCIIOTHI, lgoy, - Bpems oTpabotku a0 80%. Bapbupyembie BETUYUHBI:
JEOUT ¥ KOHIICHTPAIIUS KUCIIOTHI.

B kauectBe paboyux METOJOB MHOTOMEPHOM  ONTHUMHU3AIUU
HCIIOJB30BAIMCH TPAAUEHTHBIN CITYCK C MOCTOSIHHBIM U JIPOOHBIM IIIaroM,
MOKOOPJMHATHBIM CIYCK, HAUCKOPEHIINI CITyCK, O0IIel 4epToll KOTOPbIX
SBJISIETCS pacyeT YaCTHBIX MPOW3ZBOAHBIX IeneBod ¢GyHKiuu. B cuy
HaJu4us TEXHOJIOTHYECKUX OTpaHUYCHUM MIPOU3BOJICTBEHHOT'O
o0opyioBaHus, HEOOXOIUMO HCIOJIb30BaTh METOJIbI MHOTOMEpPHOMU
YCJIIOBHOM ONTUMU3AIMY JJIs OTPAHUYCHUSI 3HAUCHUS TTapaMeTpa KUCIIOTHI.

B nokmane mpencTtaBieH KpaTKuii 0030p METOJOB ONTUMH3AIUH,
nporpammHoe  obecrieuenune  (I1O), peanusyromue  ompenencHue
ONTUMAJIBHOTO PEXKHUMa OTPaOOTKH IKCILTyaTallMOHHOTO Osioka. B ocHoBe
[10, nexuT MareMaTU4yeckas MOJeNb OTPaOOTKU HSKCIUTYaTallMOHHOTO
0JI0Ka, aNrOPUTMBI MHOTOMAPAMETPUUECKHUX METOJOB ONTUMHU3AINN H
BO3MOKHOCTH TIOCTPOCHHS TPA(UKOB 1eJIeBON (DYHKITHH.
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MATEMATHYECKOE MOJAEJIMPOBAHHUE IBYX®A3HOI'O
IHOTOKA B ITHEKOBOU OCAAUTEJBHOU HEHTPU®YTE
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yuusepcumem, 634050, 2. Tomck, np. Jlenuna, 36
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OcaautenbHble MEHTPUPYTH €O IIHEKOBOM BBITPY3KOW oOcajika
HIMPOKO MPUMEHSIIOTCS JIs pa3/ielIeHUsl CyClieH3u, OypOBBIX PACTBOPOB C
HEpacTBOpUMOM TBepoi (azoii. OcanutenabHble HEHTPUPYTH UMEIOT Pl
MPEUMYIIECTB Mepe]; OTCTOUHBIMU IEHTpUyTraMu 3a CYET IEHTPOOEKHOTO
BBIJICJICHUS TBEPJIOTO OCaJIKa U3 CYCIICH3UHU.

Coznana MmaTeMaTu4ecKasi MoJieJib TEUCHUS CYCTIIEH3UH, TTO3BOJISIONIAS
pacCUuThIBaTh THUAPOJMHAMHUKY B pabodeil 30HE U JABMIKEHHE TBEP/IbIX
4acTull B 00JaCTU ocaxieHus. Tak kak 0ObeMHasi KOHIEHTPAIUs TBEPIbIX
YaCTUIl B CYCIIEH3UU OTHOCHUTEJIIBHO Majia, MO3TOMY IIPU IOCTAHOBKE
3a/1a4i B3aMMOJICCTBUEM YACTHI] MEXY COOON U UX OOPATHBIM BIUSHUEM
Ha Hecymyro ¢aszy mnpeHeOperaeM. Tak ke, y4UThIBas pa3Mep 4YacTHIL
nopsiaka 100 MKM, MOXHO CUHMTaTh, YTO B HAayallbHbIi MOMEHT BPEMEHU
YaCTHUIIBI UMEIOT CKOPOCTh MOTOKA. B MOJenu NBMKEHUE CILIOIIHON Cpeabl
Y JUCKPETHBIX YaCTHUIl PACCMATPUBAIOTCS OTIEIBHO.

B pabore paccmaTpuBaeTCsi UHUCIEHHOE MOJEIUPOBAHUE TEUCHUS
BSI3KOM HEC)KMMAaEeMOM KUJIKOCTH Ha OCHOBE CUCTEMbI ypaBHeHU Hasbe -
Crokca, 3aMCaHHbIX B IUJIUHIPUYECKONW cUCTEME KOOpauHaT. OgHUM U3
3¢ ()EeKTUBHBIX CMOCOOOB pELIEHUS YPAaBHEHUM ABMKEHUS CYCIICH3UHU B
MEPEMEHHBIX «CKOPOCTb — JaBJICHUE» SIBISETCS METOJ (PU3HUYECKOIo
paculeryieHdsi MO0 BpPEMEHU TMOoJied CKOPOCTH U jAaBieHus. st sToro
cuctemMa guddepeHIManbHbBIX  YpaBHEHUN  JIBIDKEHUS B YaCTHBIX
MPOU3BOJIHBIX  ANMIPOKCUMUPOBATACh METOJOM KOHEUHBIX Pa3HOCTEH.
beina peiieHa ruapoauHaMUYecKasi 3ajada KOJIBIIEBOIO TEUYEHHUS BSI3KOU
HECO)KMMAEMOM KUJKOCTH B KOAKCHAIbHOM KaHalie. C y4eTOM HalJEHHOro
MOJISl CKOPOCTEM IKUJKOCTH, PACCUUTHIBACTCS TPACKTOPUA OTACIIbHBIX
YaCTHII.

[lonyyeHHbIE  YWCIEHHBIE  PE3YyJbTaThl  IO3BOJISIIOT  OLIEHHUTh
MOBEJICHUE aHCaMOJIsi TBEPABIX YACTHUIl B MPOIECCE PA3ACICHUS, TTOTYIHUTh
TPAEGKTOPUIO, BpEMsI OCAXICHUS M TMPONJECHHOE PACCTOSHUE TBEPHAOU
YaCTHUIIHI IBYX(a3HOTO MOTOKA B arlliapaTe 0CaaIuTEIHbHOM EHTPUGYTH MO/
JNeUCcTBUEM MEHTpoOexkHOU cuibl. Co3laHHas MaTeMaTH4ecKas MOJCIb
TeUeHUs] ABYX(a3HOro MOTOKA B IIHEKOBOW OCAIUTENILHOW IHEeHTpudyre
MOXET OBbITh HCIOJIb30BaHA TPU KOHCTPYUPOBAHUHU HOBBIX YCTPOMICTB
MoAOOHOTO0 THUIA M ONTUMU3ALUM PEKUMOB PalbOThl CYIIECTBYIOIIUX
anmaparos.
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MMPOT'PAMMHBIN KOMILIEKC
JJIA MOJAEJIMPOBAHUA AEMCTBUHN YEJIOBEKA

Daycmos F.AY Daycmosa HJ1?

L Canxkm-Iemep6ypeckuii 2ocydapcmeennsiii ynusepcumenn,
198504 Canxm-Ilemepoype, I[lemepeog, Ynusepcumemcxuii npocn., 35
ZCeeepCKuﬁ mexHnonocudeckuu uncmumym HUAY MUDU,
636036, 2. Cegepck, Tomckoti 001., np. Kommynucmuueckuti, 65
e-mail: bogfaust@gmail.com

3agadya co3JaHud MNPOrPAMMHOIO KOMIUIEKCA JISi MOJEIUPOBAHMS
JICVCTBUI YEIIOBEKA SIBJISIETCS CETOJHS OYEHb AKTYyAJIbHOM MJIsI MHOTHX
oTpacieil. Yke ecTb pslI TMporpaMMm JJis aBTOMAaTH3aluud PabOThI
nojb3oBareias B Opaysepe: botzilla, zenno poster, browserautomation
studio. OTu mnOporpamMmbl s JIFOOOTO, KTO CHUIUT TMOJOJTY 32
KOMIIBIOTEPOM,  BBINIOJHSET OJHOTHIHBIE JIEWCTBUA H XOYET HX
aBTOMATU3UPOBATh: TECTUPOBIIMKHU, BeOMacTepa, mnporpamMMuctbl. OHH
YMEIOT: MEPEXOAUTh MO 3aJaHHBIM ajJpecaM; 3aloJHATh W OTIPAaBIATH
(GbOpMBI; BBITIOJIHATh apU(METHUYECKUE OIEpalud C JIaHHBIMH TMPOEKTa;
oOpabaThiBaTh BXOJHBIE CTPOYHBIE JaHHbIE; OO0pabaThIBaTh MAacCCHUBBI
AJIEMEHTOB Ha CTPAHMUIIE.

Mbl e XOTHUM CO03/1aTh KOMIUIEKC MPOTpaMM, MOACTUPYIOIINX
NEUCTBUSL 4eJIOBeKa. JTO 3ajaya OJKe K 3ajJade CO3JaHusi poOoTa,
MMUTHUPYIOIIETO MOBEACHUE YeoBeKa. TeXHUYEeCKUi Mporpecc B pa3BUTUH
poOOTOB HJIET B HANpPaBJIECHUU COBEPILICHCTBOBAHMS CUCTEM YIIPABIICHMUS.
[lepBoe mokojeHHME pOOOTOB HMMENIO MPOTPAMMHOE  YIIpaBJICHUE,
OCHOBAaHHO€ Ha CTAaHKax C YHUCJIOBBIM MPOTPAMMHBIM YIPABICHUEM.
Bropoe mnokonenne poOOTOB - poOOTHI C aJanTUBHBIM YIIPaBICHUEM.
Tperbe mMoOKOJEHUE POOOTOB - ITO HWHTEIUIEKTYyalbHbIE POOOTHI, T.€. C
WHTEJUICKTYalbHbIM  yrpaBienueM. [loka »3tu  pobOTHI - mpeamer
UCCJICIOBAHUM W ONBITHBIX pa3paboTok [1]. Pa3BuTme HMCKYyCCTBEHHOTO
WHTEJIJIEKTa HE CTOUT Ha MECTE.

B nannoii pabore paccmaTpuBaercs 0030p CYIIECTBYIOIIUX Ha
CEroJiHsl MPOTPaMM OSTOr0 HaIpaBJICHWs U pa3paboTaHa MporpamMma Ha
a3pike  C++, Mogenupyromiass JEWCTBUS — 4YEJIOBEKa, a HMEHHO:
NepeIBIKCHIE, BpallleHUE T0JIOBBI, OOIIIEHHE Yepe3 yar.
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NMPUMEHEHUE KPATKOBPEMEHHOW OCTAHOBKU BJIOKA
AJI51 HOBBIINEHUSA 3OPEKTUBHOCTH U3BJIEYEHUS
YPAHA HA 3ABEPHTAIOINEN CTAIANN SKCINIYATAIIUA

Ulpaunep A.3., Hockos M.J].
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2.Cesepck Tomckou 0611, np.Kommynucmuyeckutl, 65
e-mail: Artshrayner@gmail.com

CkBaxkuHHOoe moj3emMHoe BbimenaunBanne (CIIB) —  cmoco6
pa3pabOTKH MECTOPOXKIEHUN TOJE3HBIX HCKOMAEMBIX, IPU KOTOPOM
MPOUCXOJUT BO3JCUCTBHE HA 3alie’Kb BBHIIIEIAYMBAIONIMM areHTOM Ha
MECTE €€ 3aJIeTaHusl C EIbI0 MEePEeBO/Ia MOJIE3HOI0 KOMIIOHEHTA B PacTBOP
¥ TIOCJICYIONIETo ero n3BieucHus [1].

B npouecce oTpaboTku 0J10ka KOHUEHTPALMS ypaHa B MPOAYKTUBHBIX
pacTBOpax CHHUXAETCAd 10 YPOBHSA, IPU KOTOPOM JEJbHEUIEee €ro
U3BJICYCHUE HSKOHOMHYECKM He I1enecooopasno. Ilocne 3aBepuieHus
paboThI 6JI0Ka HEKOTOPOE BPEeMsI KOHIIEHTpAIUsl ypaHa B TEXHOJIOTUYECKUX
pacTBOpax B TMPOJYKTUBHOM TOPU30HTE BO3pacTaeT B pe3yJbTaTe
MPOJIOJDKAIONIETO  B3aUMOJICHCTBUS  BBINIEIAYMBAIONIETO peareHTa C
ypaHCOJEPKAIUMU MUHEpaIaMU. ITOT 3 (HEKT MOKHO UCIOJIB30BATh JIJIS
W3BJICUCHUS TOTIOJHUTEIHHOTO YpaHa.

B nanHoii paboTe paccmaTpuBaeTCs HM3MEHEHHE  COCTOSHHS
MPOJAYKTUBHOTO TOPU30HTA TMOCJI€ OCTAaHOBKU OKCIUTyaTaluu OJoka.
HccnenoBanusi mpoOBOAWIUCH METOJOM MaTEMAaTUUECKOTO MOJEIUPOBAHUS
C TIOMOIIIBIO CHENMATM3UPOBAHHOTO MporpaMMHOro odecrneuenus «Kypey,
pa3paborannoro B CTU HUAY MU®U. Pabora nporpaMmbl OCHOBaHa Ha
MaTeMaTUYECKONW MOJIENIH, OTUCHIBAIOIIECH (PU3UKO-XUMHUYECKHUE TTPOIIECCHI,
MPOUCXOAIINE B MPOAYKTUBHOM TOPU3OHTE TMPU CEPHOKUCIOTHOM
BBIIIEIAYMBAHUM YpaHa.

[Tpouiecc CIIB u3yuancst Ha MOAEIBbHBIX OJIOKaX, MapaMeTpbl KOTOPHIX
COOTBETCTBOBAJIM YCJIOBUSIM pPEAIbHBIX MECTOpPOXkKIeHUM. MccnenoBanuch
3aBUCUMOCTH COJICpKaHUSI ypaHa W KUCJIOTHI OT BPEMEHHU JJIsi OCTAaHOBKH
OKCIUTyaTallMOHHBIX  OJIOKOB C  Pa3IUYHBIMU  T€OTEXHOJOTUYECKUMH
napametpamu. OmpeneneHbl HMHTEPBAIBI  BPEMEHH, TMOCIE KOTOPBIX
[[eJIeCO00pa3HO  MOBTOPHOE  BKJIOUEHWE OJIOKOB I WU3BJICUCHHUS
OCTaTOYHOTO MPOAYKTUBHOTO PacTBOpa.

JIMTEPATYPA
1. l'eorexnonorus ypana (poccuiickuii onbIT): MoHorpadus / Akumona U1./1., baObkun
A.C., Boponmoa O.M u np. — M.: «KKJY», «YauBepcurerckas kauray, 2017. — 576 c.
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HPE3NJAEHTCKASA KAMITIAHUMA 2016 I'. B CIITA KAK
HPOABJEHUE CUCTEMHOI'O TIOJIUTUYECKOI'O KPU3UCA
B AMEPUKAHCKOM OBIIECTBE B KOHIE XX-HAYAJIE XXI

BEKA

Anexcanopos M.B.
Hayuonanvnoiii uccneoosamenvckui Tomckuti 20cyoapcmeeHHblil
yrugepcumem, 634050, 2. Tomck, Tomcxoii 0oa., np. Jlenuna, 36
e-mail: mark150795@gmail.com

MupoBbIM U, B YaCTHOCTH, aMEPUKAHCKUM MOJUTUYECKUM TPEHIOM
MOCJIETHUX COpPOKa JIET CTajdu "HEeOKOHCEepBaTUBHBIE" U "HeoMnOepaibHbIe"
pedopMsl, 3aTpoHyBIIIE 00IBITMHCTBO cep obiecTBeHHOM xu3an CLIA.
Crapascp TpUAEPKUBATHCS IMOJIUTHYECKOrO IIEHTpa, NPEACTaBUTEIN
JAHHBIX HJIEWHBIX TEYEHUN AOCTHUIIIM CTaTyca-KBO B BOIPOCAX OTKa3za OT
KCMHCUAHCKUX TMOAXOJ0B K HOKOHOMHKE B TIOJIb3Y PBIHOYHOIO
JEPEryJIMPOBAHUS U MOJTUTUKH KECTKOW 3KOHOMUU. PacXoxaeHus Mexay
"HeokoHCcepBaTopamu" 151 "Heonubepamamu" B OOIIECTBEHHO-
NOJIMTUYECKHUX U akafgemuyeckux kpyrax CIIA na pyoexe XX-XXI BexoB
0 MPEUMYIIECTBY MNPOSBUIN ceOsi B cdepe COIUaIbHO-KYJIbTYPHOU
MOJUTUKA U BOMPOCAX COOTHOIICHUS (OPM U METOJ0B HCIOIb30BaHUs
"MsiTKOM" 1 "KEeCTKOU" CHIIBI HA MEXKTYHAPOJHOW apeHe.

®uHaHCOBO-3KOHOMUYECKU  Kkpu3uc 2008 roma CyHIECTBEHHO
000CTpPHUIT COIUATILHO-TIOIMTUYECKUE M HKOHOMUYECKHE TPOTUBOPEUUS
BHYTPH aMEpPUKAHCKOTO OOIIECTBA, KOTOpPhIE HE YJAJIOCh MPEOJIOIETh
agMuHUCTpanm  bemoro goma Bo rTimaBe ¢ b, ObGamoii. Kpusuc
AMEPUKAHCKOW TOJIMTUYECKOW CHUCTEMBI OOOCTPWIJICS B  YCJIOBHSX
npe3uaeHTckord kamnanuu 2016 roga, yemy B 3HAYMTEIBHON CTENEHU
CIIOCOOCTBOBAJIM MPOTECTHO HACTPOCHHBIE COIMAIBHBIC TPYIIBI CTPAHBI,
HE TIOAJCPKABIINE aMEPUKAHCKHUI TOJUTUUYCCKUN ncTeOmumMenT. B ato
BpeMsl SIBHO YCWJIWJIMCh TE€HJICHIIMM B CTOPOHY HApACTaHUS MOJISIpU3ALUU
CUJI Ha JICBOM M M0paBoM (dJaaHrax amMepUKaHCKOro OOIIECTBEHHO-
MOJMTUYECKOTO  CIIEKTpa, a TakKe BEpPOSTHOIO packoja Ccpeau
aMEpPUKAHCKUX OAJIUT IO BONPOCAM MPEJOCTABICHHUS  COLUAIBHO-
PKOHOMHUYECKHUX YCTYIOK TPYISAIIEMYCS aMEPUKAHCKOMY OOJIBIITUHCTRY.

JIMTEPATYPA
1. Xapsu /1. Kpatkas ucropust Heonubepanusma. - M.: Ilokonenue, 2007. 288 c.
2. KonramoB B.I'. Kpmsuc rtnoGampHOW skoHOMUKH. - M.: UI'CO - WuCTHTYT

riaobaau3anyi U COLMaIbHBIX aBIKeHHH, 2009. 481 c.
3. H.M. Tpaskuna. ®akrop Tpamna // [lepcriekTuBbl. D1eKTpoHHBIN KypHai// Beim. 1.
Mocksa. 2018. C. 27-40.
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CITPOC 1 IIPEVIO’KEHUME HA PBIHKE TPY/IA B
WCTOPUYECKOM NEPCIIEKTUBE

babwrues B. 1O.
Tomckuu nonumexnuyeckuu yHugepcumem, 634034,
2. Tomck, Tomckou o6a., np. Jlenuna, 30
e-mail: vacheslav84@mail.ru

B mnocnenHee BpeMs NOSBWINCH HCCIENOBAHMS, 4YTO H3MEHEHUE
KOJIMYECTBEHHOTO M Ka4eCTBEHHOTO COCTaBa padouel CHJIbl OKa3bIBAET
OTpE/ENICHHOE BIUSHUE HAa TUI 3KOHOMHYECKOTO Pa3BUTHS U CHOCOOBI
xo3aricTBoBanus [l]. Hampumep, B Hayke M3BECTHO TaKO€ MOHSITHE, Kak
«pECYpCHOE MPOKJIATUE»: HAIUYME JCIIeBOM pabouell CHIIbI U3 CTpaH
TPETBErO0 MHpa JelIacT HKOHOMHYECKUM HEBBITOJHBIM BHEJIPEHUE
WHHOBAIUH.

B cBoto ouepeib, U3BMEHEHNE SKOHOMHUYECKOH (hopMaliuy MPUBOJIUT K
U3MEHEHHUIO TpeOOBaHUM K KayecTBY U KOJMYECTBY pabodeil cuibl [2]. B
arpapHOM U [EpBOHAYaJIbHOW CTaJWU MHIYCTPUAIBHOTO O0OILECTBa
UCITOJIB30BAJICS TSKENbIA (PU3NYECKHd TPyA C MPUBICYEHHEM OOJBLIOTO
KOJIM4ecTBa MajokBanupuuupoBaHHoM padboueit cuibl. C passutuem HTII
NOTPEOHOCTh B YHCIEHHOCTH paboydell CHUJTbl CHUYKAETCs, a TPeOOBaHUSA K €€
KayecTBy HAoOOpOT BoO3pacTaloT. B cBOow ouepeab CHUXKEHHE
POKJIAEMOCTH B COYETAHHM C YBEJIMYEHUEM MPOJIOJKUTEIBHOCTH >KU3HU
MPUBOJUT K CTApEHUI0 paboueit cuisl [3].

B nanHo# paboTe paccMOTpPEHbI BONPOCHI HCIOIB30BAHMS B TPYI0BOM
JEATEIbHOCTH JIMI[ CTApLIEd BO3PAaCTHOM TIPyNIbl, KOTOPBIE B CPEAHEM
OTJMYaloTCa OoJiee BBICOKMM YPOBHEM KBaIU(UKAIMM U TPYIOBBIX
HaBbIKOB. CJenaH BBIBOJ, YTO JaXKe€ IPH CTApEHHH M COKpAIlCHHUH
YHCIEHHOCTU TPYAOCIOCOOHOTO HACEJIEHHUs] BO3MOKEH SKOHOMMYECKUMN
pOCT, a TOTPEOHOCTh B TPYJOBBIX pecypcax OyAeT yMEHbIIAThCS U JAaJIbIIe
NOJ1 IEMCTBUEM Hay4YHO-TEXHUYECKOTO Iporpecca.

JIUTEPATYPA
1. Hardy, Wojciech; Keister, Roma; Lewandowski, Piotr (2018). Educational
upgrading, structural change and the task composition of jobs in Europe. Economics of
Transition. Vol. 26 (2). USA: Wiley-Blackwell, pp. 201-231.
2. Hyatt, Henry; Spletzer, James (August 2016). The shifting job tenure distribution.
Labour Economics. Vol. 41. USA: University of Chicago Press, pp. 363-377.
3. Charlton, Diane; Taylor, Edward (06 June 2016). A Declining Farm Workforce:
Analysis of Panel Data from Rural Mexico. American Journal of Agricultural
Economics. Vol. 98, Iss. 4. UK: Oxford University Press, pp. 1158-1180.
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XUMHNYECKASA MTIPOMBINVIEHHOCTB B POCCHUMN:
MMPOBJIEMBI 1 HEPCIIEKTUBBI PASBUTUSA

bonmosckas H.A, Bopobvesa E.C.
Cesepckuu mexuonocuyeckuu uncmumym HUAY MUDHU, 636036,
2. Cesepck, Tomckoti 06a., np. Kommynucmuyeckuii, 65
e-mail: nboltovskayal5@gmail.com

XyUMHYECKasi MPOMBIIUIEHHOCTh — OTPAcib I[POMBIIIIEHHOCTH,
BKJIIOYAKOIIas  MPOM3BOJACTBO  MNPOAYKIMHM M3  YIJIEBOJOPOIHOTIO,
MUHEPAJIbHOTO W JIPYTOTO CHIPhSl IMYTEM €ro XMMUYECKOM MepepadOoTKH.
Xnmuueckass oTpacibe Poccun Bkimrowaer 2 JecsATKa IOMOTpaciew,
IIPOU3BOJAS IIPU ATOM HPHUMEPHO 16 ThIC. BUIOB NMpoayKuuu. OCHOBHBIE
NOTPEOUTENN H3TUX TOBAPOB — CEIICKOE XO3SIMCTBO, METaJLIyprus,
MalIMHOCTPOEHUE, JIETKast IPOMBIIIIIEHHOCTh. OCHOBHBIE BU/IbI IPOLYKIINH
XUMHUYECKOM  IPOMBIIUIEHHOCTH — MPOAYKTBl  OPTaHMYECKOTO0 M
HEOPraHUYECKOT0 CUHTE3a, arpOXUMHUs, (papMalleBTUYECKOE POU3BOACTBO
U Jp.

Jonst xumuyecko npomsinIeHHOCTH B CcTpykTtype BBII Poccum
coctaBisier okojo 6%, B CTPyKType sKcmopTa — OKoJio 5%, B OTpaciu
COCPENOTOYEHO MOYTH 7% OCHOBHBIX (POHIOB MPOMBILIEHHOCTU. OJIHAKO,
Ha aomo Poccun mpuxoautcs Bcero 1% mpoun3BoacTBa MUPOBOrO 0ObemMa
XUMHUYECKON MPOAYKIUH.

Ceronnsi, B Poccuiickoit ®eneparnuu ¢pyakinnonupyer oxomso 8§ 300
NPEANPUATAA W OpraHu3alMii, Ybsig OSKOHOMHUYECKAs JEATEIbHOCTb
OLICHMBAETCS KaK XMMHMYECKOE NPOU3BOACTBO. CaMble KPYIHBIE U3 HUX —
«Cubyp XOonAuHT», «CanaBaTHe(TEOPTCUHTE3» u
«HmwxHUKaMCKHEDTEXUM.

OcHOBHBIMU ~ MpoOJEMaMH  XUMHYECKOro KoMmIuiekca Poccum
SBJIFOTCSL CWJIBHBIA M3HOC MPOW3BOJICTBEHHBIX MOLIHOCTEM XMMHUYECKOTO
KOMILJIEKCA, HerhpexTuBHAS BHEIIIHETOProBas MOJIUTHUKA,
HeA((PEKTUBHOCT,  TOCYIApCTBEHHOI'O  PETyJUPOBaHUSA,  OTCTAJOCThb
KOHTPOJISI KayecTBa M CHCTEM CTaHJIAPTOB XUMHUYECKOM MPOAYKIIUH,
HEJOCTaTOYHAasi  €MKOCTb  BHYTPEHHEro  pblHKa, HEeA(P(HEKTUBHBIN
WHBECTULIMOHHBIN TpOLIECC M BBICOKAash HAJNOTOBas Harpyska, AeQUIUT
KOHKYPEHTOCIIOCOOHOTO XMMHUYECKOr0 00O0pYyIOBaHMS, HU3KUW YPOBEHb
aBTOMAaTHU3alIMH MPOU3BOJCTB U T.JI.

OCHOBHbIE TIyTH TMOBBIIMIEHUS SKOHOMHYECKOH 3(PPEKTUBHOCTH
IIPOU3BOJCTBA B XUMUYECKON MPOMBILIUIEHHOCTH:
CHM)KEHHUE PECYPCOEMKOCTH, CHHUYKEHHUE YACIBHBIX aMOPTU3ALMOHHBIX
OTUYHUCJIEHUH, CHI’)KEHHE SHEPTOEMKOCTH, CHUIKEHUS 3aTpaT Ha MEPCOHA.
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HACTABHUYECTBO KAK HUHCTUTYT HOAI'OTOBKH
KBAJIM®OUIITUPOBAHHbLIX CIIEHHUAJIMCTOB A9C

bpacuna E.A., Cmupnosa T.J1.
Obnunckutl uncmumym amomHou snepeemuxu HUAY MUDU,
249040, 2. Obnunck, Kanyscckas 06.a., Cmyoeopoook, 1
e-mail: ctl2002@mail.ru

HNuctutyT HAaCTaBHUYECTBA B 0o0y4yeHun IIepcoHana,
copmupoBanubiii B 1930-pie roabl, TpUOOPENT MACCOBBIM XapakTep A
nepefayn  MpopEeCcCHOHATBHOIO OMbITa MOJOABIM CIEHUATUCTaM Ha
BBICOKOTEXHOJIOTHYHBIX NPEANPUATUAX C ydacTUeM (POPMAIbHBIX H
He(OopMasbHBIX TPaBUI IPOU3BOACTBEHHOrO MoBeAcHUs. CoOBpeMEHHBIN
MHCTUTYT HAacCTaBHUYECTBA — JTO OAMH M3 H(P(EKTUBHBIX METOAOB
IPOU3BOJCTBEHHOIO OOy4YeHUs, Meperadyd KOPHOpaTHBHBIX LEHHOCTEH U
ajanranuu nepcoHana k padouemy mecty Ha ADC. B snepHoii sHepreTuke
BBICTPAMBACTC MHOI'OYPOBHEBAas CHCTEMA IIOATOTOBKHM CIIELIMAIMCTOB,
pa3pabaThIBalOTCS NPOrpaMMbl KOPHIOPATUBHOIO Pa3BUTHUS AUBU3UOHOB C
AJIIEMEHTaMHU MPOU3BOJICTBEHHOT0 OOyYeHHUs Ha pabodyeM MECTe, C y4EeTOM
TpeOOBAHUI HEMPEPHIBHOTO YIYUIIEHUS U TEXHOJIOTUYECKUX NHHOBAIUH.

B peanuzanuu 0a30BbIX NPUHIMIIOB HACTABHUYECTBA YYACTBYET
MPaKTUKOOPHUEHTHUPOBAHHBIN MOAX0A OOy4eHHs pa0OTHHUKOB (paccKaxw,
nokaxwu u caenait). ChpopMupoBaHHAsE CUCTEMA HACTABHUYECTBA MO3BOJISIET
MOJIOZBIM COTPYJHHUKAM BHUJETh CUCTEMY CTPATETMYECKUX NPHOPUTETOB
pa3BUTHS SAEPHON SHEPreTHKHU, Oojiee TIIyOOKO MOHMMATh OINEpPaTUBHBIE
IIPOM3BOJICTBEHHBIE 33/]a4l, y4aCTBOBATh B KOMaHAHOM paboTe U MoJIyyaTh
HEOOXOJUMYIO COLMAIbHO-TICUXOJIOTUYECKYIO MOJAECPKKY, BBICTPAaWBATh
TPAEeKTOPHIO JTMYHOCTHOTO pa3Butus [1]. HopmaTuBHO#M 6a30ii peanu3aiuu
MHOTOYPOBHEBOM cHCTeMbl HacTtaBHuuecTBa B ['K «Pocatom» sBisroTCS
MOJIO’KEHUS O CTAXXHUPOBKE, paboTe ¢ MOJOJBIMU CIIELUATNCTaMU U padoTe
C KaJpoBbIM pe3epBoM. HacTaBHMKOM Ha3Ha4yaeTcs ONBITHBIM paOOTHUK,
UMEIOIINA  HEe0OX0AUMbIE TPO(PECCHOHANBHBIE 3HAHUS, MOTHUBALUIO C
s¢dexTuBHBIMU HaBblkaMu 00yuyeHus. Koukypc «Jlyummii HacTaBHHUK
rojJia» IMO3BOJSIET MPOBECTH MOHUTOPHUHI U OLICHUTH JIMJEPCKUE KAayecTBa
OMBITHBIX PAOOTHUKOB, COXPAHUTh MPEEMCTBEHHOCTh B (HOPMHUPOBAHUU
PO ECCHOHATTBHBIX KOMIICTCHITUI MPOU3BOACTBEHHOTO TiepcoHana [2].

JINTEPATYPA
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124.
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TEPPUTOPUS OINIEPEXKAIOHIEI'O PASBUTHUSA KAK ®AKTOP
IKOHOMMUNYECKOI'O POCTA

Bebep /] A.
Cesepckuti mexunonocuveckuu uncmumym HUAY MUDH,
636036, 2. Cesepck, Tomckoti 001., np. Kommynucmuuecxkuii, 65
e-mail:websterdmitriy@gmail.com

B xonne 2013 r. B Poccuun 6110 1M0105%K€HO Havano GOpMUPOBAHUIO
OCOOBIX ~ TEPPUTOPUM  ONEPEKAIOIIETO  COLHAIBHO-IPKOHOMHYECKOTO
pazButusa (TOCOP) ¢ «0coObIMU YCIOBUSIMHU XO3IUCTBOBAHNS HECHIPHEBBIX
MIPOU3BOJICTBY», KOTOPHIE JOJDKHBI CTaTh «HAMOOJIEEe MPUBJICKATEIbHBIMU
JIJIsl BOILJIOIICHUSI MACIITAOHBIX MHBECTHUIIMOHHBIX MPOEKTOB, peain3alus
KOTOPBIX MOBJICYET HE TOJIBKO JOCTHKEHUE COIUAIBLHOTO 0JIArOnoy4yus u
MOBBIIIIEHUS YPOBHS KU3HU HACEJICHUS, HO U TAPMOHM3ALUIO COLUAJIBHO-
KOHOMHUYECKOH chepsl Tepputopumny» [1].

B Tomckoii obmact B 4uciao KaHaumaTtoB Ha co3ganne TOCOP
Bonio 3ATO Cepepck. OtmetruMm, uyto TOCOP B momo0HBIX
MYHUIIUTIATBHBIX OOpa30BaHUSX CO3JAETCA C IEJbI0 MPHUBICYCHUS
WHBECTULIMM, (QOPMUPOBAHUS HOBBIX pabOYUX MECT U peau3aiuu
JIOTIOJIHUTENBHBIX MEp MOAAEPKKN HACEIIEHUSI MECTHBIX TIPEATPUSITUI.

B kauectBe cnenumanuzaiuu TOCOP CeBepcka BBICTYNAET XUMHUKO-
TEXHOJIOTUYECKasi  JEATENIbHOCTh, IMOMHMO  KOTOPOW  IUIAHHPYETCS
OCYIIECTBIISITh MIPOU3BOJICTBO CTPOUTEIIHbHBIX MaTepuaioB u
(dbapMalieBTUUECKOM MNPOAYKIMU, pPEaTU30BbIBATh MPOEKThI O 00JacTu
NpUOOPOCTPOCHUSI U MHUIIEBOM  MPOMBIIUICHHOCTH,  pa3BUBAaTh
uHpopmanmonnsle TexHojoruu. Gopmupoanne TOCOP B r. CeBepcke
Oyner cmocoOCTBOBaTh HE TOJBKO TMOBBIIIEHUID HWHBECTUIIMOHHOU
MpUBJIEKATEILHOCTH TOMCKON 007acTH, HO M CO3/IaHUI0 HOBBIX MECT
MPUJIOKEHUST TPyJla B MOHOropojie, (hOPMUPOBAHUIO KAYECTBEHHO HOBBIX
CTaHJAPTOB  OPraHW3alMM  KU3HU  HACEJICHMs,  HapallMBaHUIO
UHOPACTPYKTYPhI, MOJEPHU3AMUA U JUBEPCUPHUKANNUUA IHKOHOMHUKH,
YBEIIMYEHUIO JIEIOBOM  AKTUBHOCTH, CHUKEHHIO 3aBUCUMOCTH  OT
rpagoo0pa3yIoniero NpeanpusiTus, M, Kak CIEICTBHE, YIYUYIICHHIO €ro
COIHATbHO-?KOHOMHYECKOTO MOJIOKEHHUsI [2].

JIMTEPATYPA
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¢dopmupoBanuss TOCOP (mo marepuanam Tomckoir obnactu): monorpadus / U.B.
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JJIEKTPOHHBIE JEHBI'M: BO3MOKHOCTHU U ITPOBJIEMbI
X UCITOJIB3OBAHUA

Bracenxosa O.B. 1, Bomsxoea U.B.?
'Hayuonanshuiii uccredosamensckuti Tomckuii 20cyoapcmeentviil
yrugepcumem, 634050, e. Tomck, Tomcxoti 06.a., np. Jlenuna, 36

ZCeeepCKuﬁ mexnono2uuecxkuti uncmumym HUAY MU®U, 636036,
2. Cesepck, Tomckou o6a., np. Kommynucmuueckuti, 65
e-mail: vlasenkova_o@mail.ru

B mnacrosmee Bpems uzooperenuss HTII mo3Bomsitor coBepmiaTh
MOKYIIKA HE3aBUCUMO OT MECTOHAXOXAEHUS MOKYIaTes U NpoJaBLa. ITo
CTaJl0 BO3MOXHBIM Ojarojaps TakoOMy JOCTHXKEHUIO B  00JacTu
MH(GOPMAILIMOHHBIX TEXHOJIOTHM KaK 3JIEKTPOHHBIE IEHBIH.

Hx Oynyiee elie TOYHO HE OIpPENEeHO, HO YK€ MOYKHO FOBOPUTH O
TOM, YTO JaHHBIE IUIATEKHBIE CPEICTBA MCIOJB3YIOTCS ITOBCEMECTHO.
Hanpumep, npu mnnarexax B KHHOTEATpax, OIMIATE KOMMYHAaJbHBIX YCIIYT,
paznuuHbIX wTpados, mnokynkax B HMuHrepnere u T.A. Kpome Toro,
AIIEKTPOHHBIE IUIATEKHBIE CUCTEMBbI MPUMEHSIOT TaKHE€ COBPEMEHHBIE
CHOCOOBI 3alIUThl KaK 3JIEKTPOHHO-IM(POBas MOANKUCH MM OJIOKHpPOBKA
ANIEKTPOHHOTO Kowmenbka 1o [P-ampecy, 4To rapanTHpyeT BBICOKYIO
CTENEHb 3alIMILIEHHOCTH SJEKTPOHHBIX JEHEr OT XMWILEHHUS, U3MEHEHHUS
HOMMHAJA U T.1I.

OpHako TMpU  MCHOJIb30BAHUM  DJEKTPOHHBIX  JIGHET  MOYKHO
CTOJIKHYTBCS C HEKOTOphIMU mpoOsiemamMu. OAHOM U3 BaKHEUIIHUX
ABJIAETCSL TO, YTO OMHCCHSl DJEKTPOHHBIX JIEHEI TapaHTUPYETCs
UCKIIFOUNTEIIBHO SMUTEHTaMH, KOTOPBIMHU MOTYT OBITH
CHELMATU3UPOBAHHBIE KPEAUTHBIE HHCTUTYThI WIIK OaHKU, TOCYIapCTBO e
HE JIaéT HUKAKUX TapaHTHH COXpaHEHHUS UX IUIaTEXKEeCIIOCOOHOCTH.
[Io3TOMYy 3JIEKTPOHHBIE JEHBIM HE PEKOMEHIYETCsS HCIOJIb30BaTh I
OCYLIECTBJIEHUS KPYIHBIX TUIATEKEN.

Hpyras, He MeHee BakHas, MpoOJieMa — ATO OTCYTCTBHE YETKOU
3aKOHOAATEeIbHOM 0a3bl B cepe oOopora 3eKTpoHHBIX AeHer. Ceiuac
CYILECTBYET OOBEKTUBHAs HEOOXOJUMOCTh B CO3JaHMHM MEXKIYHAPOJHOIO
3aKOHOJATEIBHOTO aKTa, KOTOPbI MOT Obl CTaTh OCHOBOM ISl pa3pabOTKU
aHAJIOTMYHOIO0 3aKOHOJIATEIhCTBA B HAIIMOHAJIBHBIX MPaBOBBIX CUCTEMAaX
OoonpmMHCTBA rocyaapctB. Coznanue OJIaronpusiTHOrO MPaBOBOTO MOJIS
Oyner cmocoOCTBOBATH POCTY 00OpOTa dJIEKTPOHHBIX IUIATEKEH U
NPUBJIEYCHUIO B 3TOT CEKTOP OOJIBIIOrO KaluTalda U HOBBIX YYaCTHHUKOB.
VYxkecToueHne KOHKYPEHIIMM Ha PBIHKE 3JIEKTPOHHBIX IUIATEKHBIX CUCTEM
paclIMpUT HMX BO3MOXHOCTH M CHHU3UT KOMMCCHOHHBIE pPacxolpl IO
0OCIIy’)KMBaHHIO, YTO, B KOHEYHOM CYETe, YIYYIIUT MPUBIEKATEIHHOCTh
JAHHBIX CUCTEM JJIS [T0JIb30BaTENEH.
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OCOBEHHOCTHU BO3PACTHBIX I'PYIIIT YHALIUXCSA B
TEXHUYECKOM AOINOJHUTEJIBHOM OBPA3OBAHUU

Bonxos J[.B.
Cesepckuu mexrnonoeuyeckui uncmumym HUAY MUDHU, 636036,
2. Cesepck, Tomckoti 06a., np. Kommynucmuyeckuii, 65
e-mail: dima.wolk@yandex.ru

3Hanue peOEHKa — ClOXKHEeWInash Hayka. DTO M YMEHUE YBHUIIETh U
MOHSATH B K&XJIOM YTO-TO OCOOEHHOE, MHAMBUIYATbHOE, YTO OTJIMYAET €To
OT BCEX, U TO 00Illee, YTO XapaKTepU3yeT €ro BO3pPacCTHbIE OCOOECHHOCTH.
DOTO W yMEHHME TMOHATh U TPUHATH pPEOEHKA TaKuUM, KaKOMl OH €CTb,
MOHUMATh U JIIOOUTHh HE TOJILKO XOPOIIETO, MOCIYIIHOTO, TOr0, KTO HE
TpeOyeT OCOOBIX CHJ, HO M TOr0, K KOTOPOMY HYKHO HAWTH IOIXOI,
KOTOPOMY HY>KHO BOBpPEMsS IIOMOYb, KOTOPOTO HEIb3sl OCTaBUTH 0O€3
BHUMAaHWSI.

B cootrBeTcTBUM ¢ OCOOCHHOCTSIMM TEXHUYECKUX 3adad |
WHTEJJIEKTYaJIbHBIX IPOLIECCOB, YYAaCTBYIOUIMX B HUX PEIICHUH, MOXHO
pa3nnyaTh PENpPONYKTHBHOE U MNPOJYKTUBHOE TEXHUYECKOE MBIIUICHUE.
KoneuHo, Takoe pa3/iesieHHe HECKOJIbKO YCIOBHO, TaK KaK 3JIEMEHTBI TOTO
U JIPYroro MbIIUICHUS MOTYT COYETAThCs MPU PEUICHUU PazHOOOPa3HBIX
TEXHUYECKUX 3a1ad. Ho YacTto TexXHWYEeCKHe 3alaud MpEeAnosararor
WCIIOJIb30BAaHUE YK€ M3BECTHBIX YUYEHHUKY AJITOPUTMOB - TAKOW TUI 3aJad
peliaeTcs C MCIOJIb30BaHUEM PENpPOIyKTUBHOTO MbllLieHUus. Eciu xe B
3a/laue€  ydamemycsi —OpUXOJUTCS  COBEpLIaThb  HOBbIE  JICUCTBUS,
OCYILECTBJISITh HOBBIM TOAXOJ, BUIOU3MEHSTH aJTOPUTM, OCYIIECTBIISS
Takue JCHCTBHUS BIEpPBbIE, TO TYT MOJKIIOYAETCS MPOAYKTUBHOE
MBIIIJICHUE, KOTOPOE XapaKTepU3yeTCs HOBBIM 3JIEMEHTOM JIJIsl YUCHHUKA.

B coBpemenHOl TuaakTuke mpodiaemMa (popMUpOBaHUS y MIKOJIbHUKOB
WHTEJJIEKTYaJbHBIX YMEHHUI U HAaBBIKOB 3aHMMAET MEPBOCTEIIEHHOE MECTO.
JlelicTBEeHHOE BKJIIOYEHHUE YYaIIMXCS B y4EOHBIM IpoIlecC, MOBBIIICHUE
YpOBHSI OOy4YeHHMs] M pa3BUTUSA — OCHOBHAs II€Jb OSTOTO IIpoliecca.
[Ipobiiema opMupoBanus OOICYUYeOHBIX HWHTEIICKTYabHBIX YMCHHH W
HABBIKOB CTAHOBHUTCS OCOOCHHO aKTyaJbHOW B CBSA3U C HEOOXOJIMMOCTBHIO
JUISL YYAIIUXCS aJalnTUPOBATHCA K COBPEMEHHOMY TEMITy OOHOBJICHHS
3HAHWM, CHCTEMHOW JEATEIbHOCTHIO B YCIOBUSX WH(POPMAIMOHHOTO
B3pbIBA, 4YTO TpeOyeT 0c000il CcaMOCTOSITEILHOCTH IIKOJBHUKOB U
3HAYMMOCTHU MPUOOPETEHUS HE CTOJIBKO CaMHUX 3HaHUM, CKOJIBKO CIIOCOOOB
U TIpUEMOB JI0OBIBAHUS 3HAHUM, YMEHUS IPUMEHSTh UX B ITPAKTHUKE.
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OCHOBHBIE COIIMAJIBHBIE UHTEPECHI MOJIOAbIX CEMEN
3ATO CEBEPCK

Bopobvés A.U., Jlyyenxo A.B.
Cesepckuti mexunonocuueckui uncmumym HUAY MUDHU,
636036, 2. Cegepck, Tomckoti 001., np. Kommynucmuueckuti, 65
e-mail: nsc_2012@mail.ru

CeMbs BO BCE BpeMEHA HAXOAUTCS B LIGHTPE BHUMAHMSI, TaK KaK B HEHl
yesioBek GopmupyeTcs: GU3NUECKH, IMCUXOJIOTHYECKHA U MHTEUIEKTYaIbHO,
YIOBJIETBOPSIET MHOTME CBOM MOTPEOHOCTH, OCYIIECTBISAECT (PYHKIUH,
IpUCYIME €My Ha TOM WJIM MHOM dTalle JIMYHOCTHOTO pa3BuTus. B cembe
3aKII0YEH  MONIHBIA  TOTEHIHUAl  BO3JACHCTBUS  HA  COLMAJIBHO-
PKOHOMHYECKHE, TMOJUTHYCCKHE W KYJIbTYpHBIC IIpolecchl. Bcenemctaue
ATOTO WM3yYCHHE COIMAIBHBIX HHTEPECOB TOPOXKAH ITO3BOJSET YBHJICTH
Oyayiiee TOPOJACKOM CEeMbM KaK MaJloi TPYMIbl W KaK COIUATBHOTO
WHCTUTYTA.

[TporpamMmMa mccnenoBaHusl COLMATBHBIX MHTEPECOB MOJIOJBIX CeMEi
MpEAnojaraeT OmNpoc TPaKIaH METOJOM «CHEKHOTO KOoMay, IIpH
UCIIOJIb30BAaHUU KOTOPOTO KAXbIH PECIOHICHT PacCHpOCTpPaHSET aHKETYy
Cpelli CBOMX 3HAKOMBIX, 00eCIeunBas pacIIUPSIFOIIUIICS 0XBAT BEIOPAHHOM
JUIsL OTpoca TPYMIbI, YACIEHHOCTh KOTOPON B MTOTE JOJDKHA COCTABHUTH
6onee 100 yenoBek /it oOecrieueHrs perpe3eHTaTUBHBIX pe3ynbTaToB. Ha
OCHOBE OTBETOB PECIOHICHTOB MOXHO CJelaTh BBIBOJ, O COBPEMEHHOM
coctostHun MoJioabix cemedl B 3ATO CeBepck U CpaBHUTH MOJYYEHHBIE
pe3yNbTaThl ONpOCa C JAHHBIMH, TMOJYYECHHBIMH B XOJ€ aHaJOTUYHOTO
uccienoanus B 2007 roay.

Pa3paboTanHble BOMPOCHI XapaKTEPU3YIOT CTAaTyC M COCTAaB CEMbH,
JI0OXOJ Ha KaxJo0ro e€ 4jieHa, YCIOBHUS MPOXKUBaHUA, U Tak fajnee. Bee atu
napameTpsl TO3BOJISIOT OOBEKTUBHO OIICHUTHh KA4ECTBO JKU3HH MOJIOMIBIX
ceMeH, OMpeNeNnuTh KPYr WX HMHTEPECOB U, MO BO3MOXKHOCTH, COOTHECTH
BBISIBJICHHBIC TIOTPEOHOCTH JIAaHHOW TPYyNmbl TPakIaH C OCHOBHBIMH
HAMpaBJICHUSIMUA  COIMMATBHOW  TMOJUTHKUA, KOTOPYIO  OCYIIIECTBIISCT
Anmunuctpanus 3ATO CeBepck.

[Ipu pa3zpaboTke mporpaMMbl UccieoBaHus Obuta chopMyTupoBaHa
Clemyloasi TUIOTe3a: TOCYIapCTBEHHAs  COLMAJIbHAs  TOJUTHUKA,
HaIpaBJIeHHAs HA MOAJIEPKKY CEMEU C YUCIIOM JIeTeil OOoJbIe BYX, JHIIIb
B HEKOTOPOM CTEMEHU CIOCOOCTBYET PEIICHUIO KUJIHUIIHON MpOOJIeMbI 3a
CYET WCIOJB30BAaHUS MATEPUHCKOTO KamuTajga; JUIsi  TOBBIIICHUS
3G ()EKTUBHOCTH HSTOM NOJUTUKH TpeOyeTCs KOMIUIEKCHBIA MOIX0J K
00ecTieUeHUI0 MOJIOJIBIX CeMe paboTOM, KIIbEM, 00BEKTAMHU COIUAIBHON

UH(PACTPYKTYPHI.
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Bomsakosa U.B., Ky3zvmun A.A.
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ATOMHasi sHepreTuka O€3yCIIOBHO SIBJIIETCS OAHOW W3 BEAYIIUX U
CTPaTErM4eCKA BAXKHBIX OTpaCiIEd POCCHUMCKOM 3IKOHOMHUKH, Pa3BUTHIO
KOTOPOH Hallle roCyJapCTBO YAENISET IPUOPUTETHOE 3HAYECHUE.

Hamma ctpana siisieTcst auaepoM B cpepe aTOMHOM SHEPTEeTUKH, U ITO
JUAEPCTBO JIOCTUTAETCsl IyTeM pa3pabOTKM U BHEAPEHUS HOBBIX
TEXHOJIOTUI, KOTOPBIE B pa3bl OoJiee 3HPEKTUBHBI U OE30IACHBDI.

[Io wroram 2018 roma OJHMM U3 TPOPHIBOB MOXKHO Ha3BaTh
YCHEIIHbIA MyCK MEPBOrO B MHUPE IUIABYYErOo aTOMHOTO 3HEprooOsoka. 3a
IIPOEKTOM IUIaBy4Y€l aTOMHOM CTAHIIMM CJIEIAT NOTEHIMAJIBHBIE 3aKa3UUKU
3a pyOexoMm, Belb OJHUM W3 TJIABHBIX IUIIOCOB «IUJIABYYErO0 AaTOMay
ABJISIETCA  BO3MOKHOCTh €r0  PACIIOJOKEHHUS BIOJIb MPOTSKEHHOU
OeperoBoil  TeppUTOpUM, TOAJEPKUBas IMPU 3TOM  HEOOXOAUMYIO
MOIIHOCTb.

Taxkxke B 2018 romy I'K «Pocarom» mnpoaoskuil ydyacTBOBaTb B
1 poBU3AIMKM SKOHOMUKH cTpaHbl. K Hauamy 3Toro roma Ha poCCHUNUCKHIMA
peIHOK  BeImen IudpoBoit mnpoaykr "Jloroc Anspo-I'mapo". DItor
UHCTPpYMEHT 3D-MoAeNnpoBaHUS MOMOTaeT pelaTh 3aJayd MIHUPOKOIO
Kpyra BBICOKOTEXHOJOTUYHBIX OTpaciied MPOMBIIUIEHHOCTH, BKIIIOYAs
aBUACTPOCHHE, CYJIOCTPOEHHUE, ATOMHYIO SHEPTEeTUKY u
aBTOMOOUJIECTPOEHUE. DTOT YHUKAJIBHBIA POCCUMCKUN MPOIYKT TaKXKe
MMEET MEPCIEKTUBBI BBIXO/Ia HA MEKTYHAPOIHBINA PHIHOK.

Henb3s He oTMeTuTh, uTo B 2018 roay ycnemHo npoBeAeHbl padOThI
no co3ganuto "lIpotuBoaBapuitHOro" TOMIMBA. XOTA NPOEKT €IIe
HAXOJIUTCS B CTaJIUU Pa3padOTKU M TECTUPOBAHUS, K HEMY YK€ MPOSIBICH
HHTEpEC 32 pyOeKOM.

Eme oIHMM BaXHbIM MOMEHTOM SIBJISIETCS PEKOPAHOE IOCEUIEHUE
MexayHaponoro  Qgopyma  "Atomdkcmo", opranmzoBanHoro ['K
«Pocatom» B 2018 rogy — MeponpusitTue nocetusia 68 rocyaapcrs.

'K «PocaTtom» mo-mipekHEMY OCTAaeTCsi aOCOJIOTHBIM JIUJAEPOM I10
4qUCIIy COoOpyXaembix »sHeproomokoB ADC 3a pyOexom. B Oaraxe
rockoprniopaiu 36 sHeprodiokoB ADC B 12 crpaHax wwupa, 4YTO
MOATBEPKAACT  PAlMOHAJIBLHOCTh Pa3BUTHS W BHEAPEHUS  HOBBIX
TEXHOJIOTUI B ATOMHYIO SHEPTETHUKY.
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AJEPHAS DOHEPTETUKA ®PAHIIUU U POCCUMN:
CPABHUTEJIbHBIN AHAJIN3

Bomskoesa U.B., Ilempenxo A.IO.
Cesepckuu mexrnonoauyeckuil uncmumym HUAY MUDHU, 636036,
2. Cesepck, Tomcroti 00.1., np. Kommynucmuueckuii, 65
e-mail: wailderios@gmail.com

[IpoOGnembl 3HeproobecneueHus, CBA3aHHBIE C BO3paCTAIOUIUMU
NOTPEOHOCTSIMU  YEJIOBEUECTBA B JJIEKTPOIHEPTUHU, SBISIOTCS OYCHD
aKTyaJbHBIMH B COBPEMEHHOW MHPOBOW 3KOHOMUKE, IMOCKOJIBKY 3arachbl
pECYpCOB Il TPAOULMOHHOTO ITPOM3BOACTBA DJIEKTPOIHEPIUU CHUIIBHO
VCTOLLATBCA.

@paHuys SBISETCS OJHUM M3 KPYIMHEHIIUX JKCIIOPTEPOB SAECPHOMU
anekTposHepruu. Ha cerogusammuuil AeHb BOo DpaHIMH OCHOBHBIM
MCTOYHHKOM D3JICKTPOOHEPIUHU SBJSETCS ATOMHBIE JJIEKTPOCTAaHIMU. Jloms
IIPOM3BOICTBA JICKTPOIHEPTUH KOTOPHIX cocTaBiisieT 75% [1].

JluHamMudHOE pa3BUTHE SACPHON 3HEpruM Hadanoch B 70—x romax 20-
ro Beka B xoae HepraHoro kpusuca. DpaHuysckas saepHas
AIIEKTPOIHEPTeTUYECKasi TporpamMma Oblla BBEJIEHA JJIsi TOTO, YTOOBI
CIIPABUTHCS C 3aBUCHUMOCTBIO TTOCTABOK U ILIEH OT 3apyOeKHBIX HE(DTIHBIX
npousBoauteneid. B nanuwiii MomeHT DpaHIus UMEET B SKCIUTyaTaluu 58
SICPHBIX PEakTOpPOB 001eii MomHocThIO 63,1 T'BT [1].

Poccust Takke SIBISIETCSI OJTHUM U3 MUPOBBIX JIUJIEPOB 1O BBIPAOOTKE
SAJIEPHOM DIIEKTPOIHEPTUH, JTOJISI KOTOPOH OT 0o01eit cocrasnser 18,7% u ¢
KOKJIBIM TOJOM BBIPAOOTKA DJIEKTPOIHEPTUU YBEIMYUBACTCSI. ATOMHAS
MPOMBIIJICHHOCTh  SIBJIIETCSl CTPATETUYECKH BaXXHBIM ISl Pa3BUTHUSA
oteyectBeHHOU HKoHOMHUKHU. Ceromust B Poccum 'K «Pocatom» Bener
CTPOUTEIBCTBO  IIECTH  DHEProOJOKOB, YTO  CBHJETEIBCTBYET O
JalIbHENIIIEM HapallMBaHUs TPOU3BOACTBA SIAECPHOM JIEKTPOIHEPTHUH.

Bormpoc 0 cokparieHue sa1epHoi SJHEPTUH B YHEPreTUYecKoM OanaHce
U Pa3BUTUU BO30OHOBJISIEMBIX MCTOYHUKOB SIBJISIETCSl aKTyaJIbHBIM YK€ Ha
MPOTSHKEHUN PAAa JIET. YCKOPEHHOMY OTKa3y OT SAEPHOM JIHEPreTHUKHU
CIIOCOOCTBYET BO3pacTaHUE PUCKOB KPYIMHBIX aBapwii, T.K. MHOTHE
aTOMHBIC CTaHIMM YK€ TMPAKTUUYECKH BBIPA0OTATd CBOM  CPOK
Kcruryatauu. M B CBSI3M C 3TUM JIOJsl TMPOM3BOJACTBA  SIACPHOU
ANEKTpOdHEPTUH BO DpaHIMM CHUXKAETCA W JAHHBI MOMEHT MOJIMTHKA
(bpaHITy3CKOTO MPaBUTEIHLCTBA COCTOUT B TOM, YTOOBI COKPATUThH JOJIIO
npou3BojicTBa A0 50% k 2035 rony.

JIMTEPATYPA
1. Nuclear power in France// World Nuclear Association, 2018 [DnekrponHbIii pecypc].
— URL: http://www.world-nuclear.org/information-library/country-profiles/countries-a-
f/france.aspx
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®AKTOPHI, BJIUAIOIUINUE HA PA3JIMUYNE IIOKA3ATEJIEHN
HNPOU3BOJAUTEJBHOCTHU TPYJA B POCCHUHU U B MUPE

Bomsxosa M.O.", Ipaiinep 4.2.
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yuusepcumem, 634050, 2. Tomck, Tomckoti 0611, np. Jlenuna, 36
2Ceeepc;cuﬁ mexHonoeudeckuu uncmumym HUAY MUDU, 636036,
2. Cesepck, Tomckoti 06a., np. Kommynucmuueckuii, 65
e-mail: votyakusha@gmail.com

[Ipon3BoAUTENBHOCTH Tpyla — OJHA U3 Haubosiee OOImMUX
XapaKTEPUCTHK, IMOKa3bIBAIOUIUX YPOBEHb Pa3BUTHUSL MPOU3BOIUTEIBHBIX
cuia, A(PPEeKTUBHOCT,  OOLIECTBEHHOTO  MPOW3BOACTBA,  CTENEHb
UCIIOJIb30BAaHUSL ~ TPyAOBOro mnoteHuuana. [lo  MHeEHMI0O  MHOrux
CHEIUAINCTOB, JAHHBIM (aKTOp SBJISETCS OCHOBHBIM IOKA3aTEJIEM
KOHKYPEHTOCIIOCOOHOCTH ~ 3KOHOMHUKM  HE  TOJIBKO  OTIEIBHOIO
NPEANPUATHS, PETUOHA, HO U CTPaHbl B 11e10M. CerojHs CTAHOBUTCS SICHO,
YTO 3aJa4a IOBBIIIEHUS MPOU3BOJUTEIBHOCTH — YXKE€ HE JKEIATENbHOE, a
HEOOXOJMMOE YCIIOBUE BOCCTAHOBJICHUSI M COXPAHEHHS 3KOHOMHUYECKOIO
pocta. CTOUT OTMETUTB, YTO MOBBIIIEHUE 3HAYEHHUS TAHHOIO MOKa3aTems —
3TO HE TOJBKO TEXHUYECKas M TEXHOJIOTMYECKas 3aJada, HO Takke H
OpraHU3alMOHHAas, U COLMAIIBHO-D)KOHOMHYECKASI.

B Hacrosmiee BpeMs IIMPOKO PaclIpOCTPAaHEHO MHEHHUE, COTJIACHO
KOTOPOMY MPOU3BOAUTEIBHOCTh Tpyaa B Poccun B 3 — 4 pasa HMXKeE, 4EM B
3amajiHbIX cTpaHax. boyee TOro, 3To yTBEp:KIarOT MHOTHE O(ULIHATBHBIE
JUIA WU TOJUTUKH, ONHUPAsACh Ha JaHHble CTAaTUCTUKU. OIHAKO ATH
MOKa3aTelld He YYUTHIBAIOT MHOTHE 00cTosATenbcTBa. Hanpumep, paznuune
Mexay crpykrtypod BBII Poccum u crpykryport BBII tex crtpan, or
KOTOPBIX HaIlla OTCTA€T IO NPOU3BOJMTEILHOCTH Tpyaa. Wmm xe
CYILLIECTBOBAHHUE «apXaW4yHOW» CHUCTEMbI YIpaBi€HUS M LIEHTPAIU3alUH B
POCCUHCKHX KOMITAHUSX.

B 1iesioM, mpon3BOAUTENBHOCTD TPY1a MOKET 3aBUCETH OT OTPOMHOIO
KoJm4ecTBa (haKTOPOB, HAYMHAS OT COCTaBa M KBaM(PHUKAIIMK PAOOTHUKOB,
YCIOBHA  TpyJa, 300pOBbs HAllMM, W 3aKaH4YMBas BHEIPECHHUEM
IIPOTPECCUBHBIX ~ TEXHOJIOTMM, HCIIOJb30BAHHEM  KAaYECTBEHHBIX H
3¢ ¢dekTuBHbIX MaTepuanoB. [loMUMO akTHBHOW pabOTHI MO YIYyYIIEHUIO
NEPEUYUCICHHbIX  (DaKTOPOB, HEOOXOJUMO pa3BUTHE UYEJIOBEUYECKOTO
KalnuTajla U €ro KadyecTBa, BJIOKEHHE CpPEJICTB B TPYAOBOM MOTEHLMAI
CTpaHbl, YBEJIMYECHHE KauyecTBAa 3HAHUW, YIY4IIEHUE YCIOBUHA TpyAa.
['maBHOM 3amaderl OTAEIBHOTO MPEANPHUATHS W TOCYyHapCTBa B LIEJIOM
SBJISIETCSI COBEPUICHCTBOBAHUE KAXKJIOTO U3 3TUX (PAKTOPOB, YTO MOBJICYET
3a co0oil yBelMYeHHUE MOKa3aTessl MPOU3BOJUTEILHOCTH TPyAa, a TaKkKe
MOBBIIEHNE YPOBHS U KAUE€CTBA KU3HU HACETICHUS.
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OOPMUPOBAHUE «YHUBEPCAJIbBHBIX KOMHETEHHHﬁ>>:
BO3MOXHOCTHU «MHTEJUIEKTYAJIbBHOU HCTOPUN»

Taman JI.A.
Cesepckuti mexnonoeuveckuu uncmumym HUAY MUDHU, 636036,
2. Cesepck, Tomcroti 00.1., np. Kommynucmuueckuii, 65
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B mpodeccnonansHoM co00IIeCTBE MPOJOIDKAIOTCS JHUCKYCCHH O
HEOJTHO3HAYHBIX TOCIENCTBUAX Tpucoeannenus Poccuu k bonoHckomy
cornamennto (2003 r1.) M BHEOPEHHS B OTEYECTBEHHYIO CHUCTEMY
oOpa3oBaHusI  €BpONEHCKOl  oOpa3oBarenbHOM Moaenu. [lpusHaBas
HEU30SKHOCTh TpaHchopMaluu 00pa30BaHUsI B YCIOBHUAX T100aln3aIiuu
TEM HE MEHee CJeNyeT NpPHU3HATh, YTO «CTPOUTEIHCTBO OOHOBIIEHHOMN
oOpa3oBaTeIpHONM  CHCTEeMBI  0e3  IIyOOKOro  IOHMMaHHS  €e
byHIaMEHTAIBHBIX COLIMOKYJIBTYPHBIX OCOOCHHOCTEH SIBHO HEIOCTATOYHO
JUISL TOTO, YTOOBI OOECMEYUTh YCIEUTHOE pPa3BUTHE OTEUYECTBEHHBIX
00pa3oBaTeIbHBIX HHCTUTYTOBY.

OdepeHBIM ATAlOM MOJECPHHU3AIMU 00pa30BaHUs CTall MEpPexoja Ha
OI'OC BO 3++. B yacTHOCTH, ONpENEIEH IEPEUCHb VHUBEPCANbHbLIX
KOMIIETSHIINM, 0053aTeIbHBIX JJII OCBOSHUS 00YJarOIIMMHUCS, HE3AaBUCUMO
OT ypoBHS U crieruuku 00pa3oBaTeNbHON MporpaMMbl. B 3TOT mepeueHs
BKJIFOUEHA KaTeropus «MEIHCKYTIbMYPHOE 83AUMOOELCMBUEe.
AKTyanbHOCTh (POPMHUPOBAHUSI JTAHHOM KOMIIETEHIUH, MpEeAroaratouei
«HABBIKM BOCIPUATHUS MEXKKYJIbTYPHOTO pa3zHOOOpa3us  oOmiecTBa B
COLIMAJIbHO-UCTOPHUUECKOM, 3TUYECKOM U (UIOCOPCKOM KOHTEKCTAX),
OTpENENAETCs BEI30BaMH TOCTUHAYCTPUAIILHOM 3M0XU C XapaKTEPHBIM JIJIs
HEE BBICOKMM YPOBHEM COLMAJIBbHOW M KYyJIbTYpPHOH MOOUIBHOCTH
HacelleHus. B 3Tol CBfi3M aKkTyaln3upyeTcsl 3Hau€HUE MPEro/iaBaHus B
TEXHUYECKOM BYy3€ COLMAIbHO-TYMAaHUTAPHBIX JUCLUUIUIMH, MPEX]E BCETO
«Hcropum».

DopMUPOBAHUIO JAHHOW KOMIETEHIIMH CIOCOOCTBYET OOpallleHHe K
MO3HABATEIBHBIM ~ pecypcaM pas3lMYHBIX HAIMpPaBJICHUH COBPEMEHHOU
uctopuorpaguu, B UYACTHOCTH, K NOIUOUCYUNIUHAPHOU TIO CBOEMY
xapaktepy  «MHTemnexkTyanmpHOW — ucTropum».  OTiouyaromee  3TO
HanpaBlieHUE BHUMaHWE K HCCJICIOBAHUIO MHTEJUICKTYaIBHBIX TPOIECCOB
B UX COOTHECEHHOCTU C KOHKPEMHO-UCMOPUYECKUM COYUOK)IbIYPHLIM
KOHMEKCMOM CIIOCOOCTBYET  3aKpEIJICHUIO y  oOyuvaromuxcs
OpeCTaBICHUd 00 HCTOPUYECKON OOYCIIOBIEHHOCTH  KYJIBTYPHOTO
MHOr0o00pa3usi MHpa U CHEHU(PHUKU OTIACNbHBIX KYJIbTYpP, O Ba)XKHOCTH
ouanoea Kyibmyp, Kak YCIOBUS CTaOMJIBHOCTH M TIOCTYNATEIHHOTO
pa3BUTH OOIIECTBA.


mailto:GamanL@yandex.ru
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HPOI'PAMMBI AJAITAIIUA MOJIOJAbBIX CIIEHHUAJINCTOB
«KOHLOEPHA POCOHEPI'OATOM»

I'epacumosa FO.b., Cmupnosa T.J1.
Obnunckutl uncmumym amomHou snepeemuxu HUAY MUDU,
249040, 2. O6nuncxk, Kanyscckas oon., Cmyoeopoook, 1
e-mail: ctl2002@mail.ru

CrpaTernyeckuMH 3ajJjaqaMd Ha MEXKIyHApOIHOM DBIHKE SICPHBIX
texHonoruii  «KonmepHa Pocaneproatom»  sBIsSETCS  HapallMBaHUE
AKCIIOPTHOW 0a3bl MPOAYKIIMH WM YCIYT, BOCIPOU3BOJCTBO KPUTHYCCKUX
KOMITETCHIIUHA TIPpo(dhecCHOHaThbHO-KBATU(UKAITMOHHBIX TPYIIT, TOBHIIICHHEC
3(OPEKTUBHOCTH  SKOHOMHYECKOM  JEATEIBHOCTHM 3a CUET pocTa
MIPOU3BOJAUTEIILHOCTH TPyAa PAOOTHUKOB W aJanTalldd CHEIUATNCTOB K
TpeOOBaHUAM MEXTyHApOAHOW JnesTenbHOCTH [1, 2]. s BBIIOTHCHHMS
MOCTABJICHHBIX  3a7a4 [0 TIPUBJICUYCHUIO MOJOJBIX  CIEIAATUCTOB
HE0OX0MMa CHUCTEMa MPOrpaMM BOBJICYCHHOCTH, MOAMCPKKA MOTHBAIIHH
U aJjanTalluy MepCoHalia B BBICOKOTEXHOJIOTMYHBIX TIPOM3BOJICTBAX Ha 0aze
npoektoB «HoBble mpoaykThiy, «I'mobanmszarus», «[ICP», «World Skillsy,
«Atom Skills», «REA Skills». lleHHOCTHBIE yCTaHOBKM B Mporpammax
ajanTaiyy MOJIOJBIX CHEIUAINCTOB OPHUEHTHUPOBAHbI HAa (DOPMUpPOBAHKE
MOHUMAHUSI KOPIOPATUBHON KYJIbTYpbl, CHUCTEMbl TPEMUPOBAHUS H
MTOBBIIICHHUS YPOBHSI YIOBJIETBOPEHHOCTH npodeccruoHanbHOM
NEATEILHOCTHIO, PAa3BUTHS JTUACPCKUX W YIPABICHUYCCKUX HABBIKOB JIJIS
MPOCKTHOW PabOThI, CHIWKEHUS YPOBHS KOH(JIMKTHOCTH W PUTHIHOCTH B
COBMECTHOM KOMaHIHOM paboTe.

Crienuann3upoBaHHbIC MPOrpaMMbl 00ydeHHsT B (opmare on-line u
off-line s oTaenbHBIX TPodeCCHOHATBHBIX TPYII Ha paboueM MecTe ¢
YCKOPCHHOM aJanTairel MOJIOABIX CIECIHAINCTOB OPUCHTUPOBAHBI Ha
MOAJICP)KKY AaKTUBHOTO Yy4YacTUs B ITUTAHUPOBAHWHM BEPTUKAIBHOH W
TOPU3OHTAJIBLHOM TMpodecCuOHATBbHOM Kaphephl Ha 0a3e MPOEKTOB
«ETWEB», «PEKOPJl». IlpeumymiectBaMu OporpaMM ajanTaluu s
MOJIOIBIX CHEIUAINCTOB SBIISIFOTCS JIOKaNIHM3aIvs, THOKOCTh YpOBHEH
oOy4JeHus, NepPCOHATU3AIINS, COIMATBHO-TICUXOJIOTUYECKOe
COMPOBOXKJICHUE THIOTEpPA, HMCIOJIb30BAHUE DJIEMEHTOB JIUCTAHIIMOHHOTO
oOydeHus Ha 0a3e eMHON KOPIOPaTUBHOM 00pa30BaTeIbLHON MIAT(HOPMBI.

JIMTEPATYPA
1. Cmupnosa T.JI. KopropatuBHoe o00pa3oBaHHe KaK COBPEMEHHBIH HHCTUTYT
yIpaBiIeHUST OTPacileBOro pblHKa pabouell cuibl (Ha mpumepe siaepHoro TOK) //
Bectux YensaOuHckoro rocymapcTBeHHoro yHusepcutera. — 2011, — Ne 6 (221). —
C. 17-21.
2. CmupnoBa T.JI. Teopernueckue MOAXOAbl K Pa3BUTHIO pbIHKa paboueill cuibl B
Poccuu // DxoHomuueckue u rymanutapasie Haykn. — 2011, — Ne 7. — C. 3-9.
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BO3OBHOBJIAAEMbBIE HCTOYHUKHN DHEPTUU B
JHEPI'ETUKE U UX BJIMSAHUE HA PASBBUTUE ATOMHOMU
JHEPTETUKH

Tonybesa JI.B., Meumaesa H.H., Yuoicosa E.C.
Hesanosckuti 2ocyoapcmeeHntblil dHepeemuyeckull ynugepcumem um. B. U.
Jlenuna, 153003, 2. Usanoso, ya. Pabgharxoeckas, 0. 34
e-mail: nata.mechtaeva@yandex.ru

Camass  nmeméBast  dHEpPrusi  MPOM3BOAWTCS  TPH  TTOMOIIH
BeTpodHepretrku (32-77 $/MBt-u), u conneunoit suepreruxu (50-70 $/-
MBT-4), a croumocTs 3mektposreprun ADC (97-136 $/MBT 4). Oguumu
U3 TJIABHBIX HEJAOCTATKOB SIIEPHON DHEPreTUKU SIBIISIOTCS: JJIATEIbHBIN
cpok ctpoutenbcTBa ADC U HauBBICIIEE OTKIIOHEHUE CTOUMMOCTH aTOMHOM
DHEPreTUKH OT Ha4YaJIbHOW IeHbI. [IpeOMHUTh CIOKUBIIYIOCS TEHICHIIMIO
pOCTa yIENbHBIX KAUTAIBHBIX U ONEPAIMOHHBIX 3aTPAT BOZMOXHO MyTEM
BHEJIPEHUSI MHHOBAITMOHHBIX TEXHOJIOTHH B IIPOIIECC CTPOUTETHCTBA.

[locne anHanmu3a pa3IUYHBIX MCTOYHUKOB HH(OpPMAIUU, MOXKHO
CKa3aTbh, YTO B HACTOSIIEEe BpeMs B OOJBIICH CTENEHU pelleHa mpodieMa
YTHIIM3AIIUA  PAIMOAKTHBHBIX OTXOJOB IYTEM 3aMBIKAHUS SJICPHOTO
TOTUTMBHOTO IWKJIa TIPH UCITOIH30BaHNUN peakTopoB Trma bH.

OCHOBHOE TPEUMYIIIECTBO SIICPHON DHEPTreTUKH, MO CPaBHCHUIO C
BUD - wamexxHas ©0Oa3oBas  MOIIHOCTh, BbIgaBaeMasi B  CCTh,
KpyrjocyrouHas OecrnepeboiiHas paboTa, a TakKe OTHOCUTEIbHO HE
OonplMe 3aHUMaeMble TUIOMIAAU. Elle OogHMM MPEBOCXOJCTBOM IMepen
BUD saBngercs CcrmocoOHOCTh  SIIEPHOM  DHEPreTUKH K  OBICTPOMY
HapaluBaHUIO0 00bEMOB MPOU3BOICTBA

Takum oOpa3oM, B COBPEMEHHBIX YCIOBHUSAX JEKapOOHU3AIUU
SHEPreTUKH HEBO3MOXHO MOJIHOCTBIO OTKa3zaThcsa OT ADC u mepelTu Ha
BUD. ADC npu npou3BOJCTBE 3JIEKTPOIHEPTUHN JAIOT HUYTOKHBIA BKJIA]] B
npobiemMy Tio0anbHOTO MoTeryieHus, Ho U oT BUD »To momHOCTRIO HE
UCKJTIOYCHO.

JIMTEPATYPA
1. BP Energy Outlook 2019 [Onekrponnsiii pecypce]. URL: https://www.bp.com (xara
oOpamenusi: 10.02.2019);
2. Lazard’s levelized cost of energy analysis — version 9.0. Lazard, 2015.
[Onexrponnsiii pecypc]. URL: https://www.lazard.com (nara obpamienus: 7.02.2019);
3. Joshua S. Goldstein and Staffan A. Qvist Only Nuclear Energy Can Save the Planet
[DnexTponnsiii pecypc].URL: https://www.wsj.com. (rata o6pamienns: 15.02.2019).
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IMPOTPAMMHOE OBECIIEYEHME JIJISA PACYETA
3KOHOMHUYECKHNX INOKA3ATEJIEH OTPABOTKH BJIOKA
CIIOCOBOM CKBAKMHHOI'O TIOA3EMHOI'O
BBIHIEJTAYUBAHUA

T'onuaposa H.A.l, [naovies A.B. 2, Kproxosa E.A.Z, Marxwanunos B.B.Z,
Hockoe M.J]. !
1Ceeepc;<uﬁ mexHnonoeudeckuu uncmumym HUAY MUDHU, 636036,
2. Cesepck, Tomckoti 0oa., np. Kommynucmuyeckuii, 65
240 «Xuaeoay, 671510, Pecnybonuxka bypsmus, n. bazoapun,
baynmoesckuti paiion
e-mail:aleksandrovad270@mail.ru

IloBbIIeHHE SKOHOMHMYECKON a¢pexTuBHOCTH 0TpabOTKH
AKCILTyaTallMOHHBIX ~ OJIOKOB  CIIOCOOOM  CKBAKMHHOTO  TOJI3€MHOIO
BBIIIETIAYMBAHUS  BO3MOXKHO Ojarojapsi CHHKEHUIO Cce0eCTOMMOCTH
n00b1un ypaHa. CHIDKEHHE ce0eCTOUMOCTH MOXKHO JOOUTHCSI MPU TTOMOIIH
BbIOOpa Hambosee A3 (HEKTUBHBIX CXEM BCKPBITHS 3aJIeKEH U ONITUMAIIbHBIX
PEXKUMOB PabOTHI IKCILUTyaTAIMOHHBIX OJOKOB. JIJsl pelieHus: 3Tux 3ajuad
1eJeco00pa3HO MPUMEHATh MH(POPMAITMOHHBIE CUCTEMBI, IOCTPOCHHBIE Ha
HKOHOMHUKO-MATEMaTHYECKON MOJIeTTH pabOThl HKCILTyaTallMOHHOTO OJIOKA.

B macrosmieit paboTe mnpeacTaBiIeHO NPOrpaMMHOE OOecIeueHue,
MO3BOJISIONIEE TPOBOJIUTH aHAIN3 HPKOHOMHYECKUX IOKa3aTeneil padoThl
JNEUCTBYIOIIUX W TMPOCKTUPYEMBIX SKCILUTyaTallMOHHBIX OJIokoB. Pacuer
(MHAaHCOBO-DKOHOMHMYECKUX  I[IOKa3aTelel MpOBOAMWIICA Ha  OCHOBE
HKOHOMUKO-MATEMATHUYECKON MOJICTH, YUUTHIBAIOIIEH AKCIUTyaTallMOHHbBIC
3aTparthl HA OTPAOOTKY U KalUTaJbHBIE 3aTpaThl Ha COOpYKEHHUE OJIoKa.
HNcxoaHbIMU  MaHHBIMU JJI1  pacyeTa SBISIOTCA T'C€OTEXHOJOTHYECKUE
MOKa3aTesid, TEXHOJOTMYECKUE, TeOTEXHOJOTMYECKHE M SKOHOMHYECKUE
napaMeTpbl, KOTOpbIE TMOJB30BaTEIh MOXKET BBECTH BPYUHYIO WIIHU
3arpy3uTh W3  0a3bl  TEXHOJIOTMYECKUX JIAHHBIX. Busyamuzarms
pPACCUMTAHHBIX (PUHAHCOBO-IKOHOMUYECKHUX TOKAa3aTeNiel OCYIIECTBIISIETCS
B BHJIC TAOJIMII, KPYTOBBIX UArpaMM U TUCTOTPAMM.

[IpumeHneHnne MporpaMMHOTO OOECIEYeHUS] Ha TeOTEXHOJOTHYECKOM
OpPEANpUATAA 1O  J00OBYe  ypaHa  TO3BOJMT  PAacCUMTaTh |
MpOaHAIN3UPOBAThL CyMMAapHBIE 3aTpaThl Ha COOPYKEHHUE M OCHAIIECHUE
OJIoKka, 3aTpaThl PEAreHTOB, OJJIEKTPUUECTBO Ha J0OBIYY ypaHa H
TPAHCIIOPTUPOBKY PpPACTBOPOB, a TaKXKe TMEPUOJ aMOPTU3AIUU U
ce0eCTOMMOCTh F'OTOBOTO MPOAYKTA MPHU PA3IUYHBIX YCIOBUSIX OTPaAOOTKH
HKCIUTYaTallMOHHBIX OJIOKOB.
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POJIb ®U3HUKHU B PAHHEM HPO(I)ECFI/IOHAJII;HOPI
OPUEHTAIIMU B CO®EPE ATOMHOWM DHEPT'ETHKHN

Epmonaesa H.B.
Boneooonckuu unorceneprno-mexnuueckuti uncmumym HUAY MUDU,
347360, e. Boncooownck, Pocmosckas o6a., yn. Jlenuna 73/94
e-mail:NVErmolayeva@mephi.ru

Jlnst dopMupoBaHUS ~ BBICOKOKBATH(HUITMPOBAHHOTO  KaJAPOBOTO
MOTEHIMaa Il aTOMHOM OTpacid HEOOXOAUMO OOCCIICUUTh BBICOKHUH
YPOBEHb HAYaJIbHOW MOATOTOBKH IIKOJBHUKOB B OOJACTH TOYHBIX HAyK IS
YCIIEUTHOTO OBJIa/ICHUS po(heCCUOHATBHBIMU KOMIIETEHLIUSIMHU.
Heo06xo1uMo OCyIIECTBIISITh PAaHHIO MNPO(PECCHOHATBLHYIO OPHUEHTAIUIO
IIKOJIbHUKOB, MOTUBUPOBATh OyAyIIMX aOUTYPHEHTOB BHIOUPATH MH)KEHEPHBIE
CIEUMAIBHOCTH W LIEJICHANPABICHHO TOTOBUTHCS K TOCTYIUICHUIO B
TEXHUYECKUE HHCTUTYTHI C NMEPBBIX JIeT 00yueHus B mmikose [1].

Bonbliee BHUMaHHME ClEIyeT YyIEIATh 3aHATHSIM 10  (pU3HKE,
IOCKOJIbKY 3Ta JUCLUIUIMHA sBiseTcs 0a30BOM MpPU  MOATOTOBKE
CHELMATUCTOB, pabOTalOIIMX B aTOMHOM oTpaciu. Pusnka sBISeTCA
TEOPETUYECKON  OCHOBOM  COBPEMEHHOM  TEXHUKH, CIOCOOCTBYET
(bOpMHUPOBAHUIO COBPEMEHHOTO HAYYHOTO MUPOBO33PEHUS, JOTHYECKOTO U
TEXHUYECKOTO  MBIIUIEHUS  IIKOJIBHUKOB,  PAa3BUTHIO  TBOPYECKUX
ciocooHocTed. B mikone ¢(usuky HauMHAIOT MOpernojaBaTh B CEAbBMOM
kinacce. K coxaneHuto, mo psjy OPUYMH Y MHOTHX IIKOJIBHUKOB 3TOT
MPEIMET HE BbI3bIBAECT MHTEPECA U JKEJIAHUsS YTIyOJIEHHO €ro U3y4arh.

MHuoronetauii onbIT padotel Ha kadeape ¢uzuku BUTU HUAY
MUOU noxkazasn, 4to (HOPMUPOBAHHIO YCTOMYMBOIO IO3HABATEIBHOIO
MHTepeca MIKOJbHUKOB K M3YYEHHIO (PM3UKH CIOCOOCTBYET MPOBEACHUE C
HUMHU J1a0OpaTOPHBIX 3aHATHM Ha Kadeape, AEMOHCTpaius (U3NIECKUX
DKCIIEPUMEHTOB, OCYLIECTBJIEHUE COBMECTHOM CO CTyAEHTaMU HAy4HO-
UCCIIEIOBATENBCKOM paboThl B paMKaxX pa3iMYHBbIX MPO(OPUEHTAIIMOHHBIX
MEPOIPUATHANA, a TaKXKE BO BpEMs IMPOBEACHUS JETHEW HETCKOM HAY4YHO-
Texunueckoil mikoJnl «fOnbIe atomiukun BUTU HUAY MUDN».

Hammuue pa3BuTOl  MarepuaibHO-TEXHUYECKOM ©0a3bl M BBICOKO
KBATU(DUIMPOBAHHBIA KaJIpOBBIA cocTaB Kadeapsl (PU3MKK 00eCHeYrBarOT
NOJIOKUTENbHBIE  pPEe3yNIbTaTbl B pabOT€ €O IIKOJIbHUKAMH. Y  HHX
(bopMUpPYIOTCSI 3JIEMEHTApHBIE HCCIIEIOBATENIbCKUE M HAYYHO-TEXHUYECKUE
KOMIIETEHIIUHY, BO3HUKAET UHTEPEC K MHIKEHEPHOM JIESITEbHOCTH.

JIMTEPATYPA
1. Pynenko B.A. Pannss npodeccroHanbHas OpHeHTalusl B cepe aTOMHOW SHEPreTUKU
KaKk (aKTOp CTPATETHYecKOro pa3BUTUsL aTOMHOW oTpaciu.[TtekcT]/B.A. Pynenko,
M.B.T'onosko, H.B. Epmonaesa, H.W. JIoOkoBckast.// ['moGanbHas simepHast 6€30MacHOCTD.
—2018, Ne4 (298). —c. 97-108.



CEKIHUA «ComuanbHble 1 9JKOHOMHYECKHE MPOOIeMbI HHHOBAITMOHHOTO
Pa3BUTHS ATOMHOH OTPACIII» 115

COLUAJIBHOE MAPTHEPCTBO B IIOJAIOTOBKE
CIIEUAJINCTOB A3C

Heanosa 10.C., Cmupnosa T.JI.
Obnunckutl uncmumym amomHou snepeemuxu HUAY MUDU,

249040, 2. O6nuncxk, Kanyscckasn oon., Cmyoeopoook, 1
e-mail: ctl2002@mail.ru

@OopMHUPYIOIIASICA MOJIEIb COUUAIBHOIO MAapTHEPCTBA B MOATOTOBKE
cnenuamctoB ADC ¢ yuyactuem 'K «Pocatom» MoxkeT paccMaTpuBaThCs
KaK COLMAJIbHO-3KOHOMUYECKUM WHCTUTYT, BBICTpaUBaeMbli Ha 0a3ze
KOMMYHUKATUBHOMN TMAIOrOBOM MPAKTUKU C YYaCTUEM Pa3HbIX CYyObEKTOB:
KOpIiopaiuu, TocyAapcTBa, Npodcoro30B paOOTHUKOB, KOPIOPATHBHBIX
YHUBEPCUTETOB ¢ 0O0pa3oBaTEIbHBIMU MpPOrpaMMaMH TOATOTOBKU U
MEpPEenoAroTOBKM TMEPCOHAIa JUIsl  pealiu3alldd  COBMECTHBIX  3ajad
dbopMUpOBaHUS KBATU(PHUIIUPOBAHHBIX crienuainucToB [1, 2]. dynkuun
KOHTPOJIS, HaA30pa rocyapcTBa B TAKOM MHOTOCTOPOHHEM MapTHEPCTBE
OpUEHTUPOBaHbl Ha (HOPMUPOBAHHE HKOHOMHYECKOM OE30MacHOCTH,
CHIKEHHE COLMAJIbHBIX PUCKOB aJlalTalliy MEPCOHANIA, MPEAOCTABICHUE
MUHUMAJIBHBIX COLIUATBHBIX rapaHTuii padotHukam ADC, 3aKperJIeHHbIX B
HOPMAaTUBHO-TIPABOBBIX JOKYMEHTAX.

[To3unust mpod)cor030B Kak MOCPEAHUKA MEXKAY paOOTHUKAMU U
paboromareneM B CHUCTEME COLMAIBHOTO MHOTOCTOPOHHETO Juajiora
peanu3yloTcsi B 3allUTe KOPIOPATHUBHBIX HMHTEPECOB PAOOTHUKOB,
GbopMUPOBAHUU JTOTIOTHUTEILHBIX TPEOOBAHUN U HEOOXOJAUMBIX FapaHTUN
coxpaHeHus: pabounx MecT npodhecCuoHaTbHO-KBAaTU(UKAIIMOHHBIX TPYIII.
KopriopaTuBHble YHUBEPCUTETHI, YUACTBYIOIINE B BHICTPAUBAaHUU OU3HEC-
MOJIEIHN Yepe3 oO0pa3oBaTeIbHbIE TPOrPaMMbl Pa3BUTHUS MPO(ECCHOHATBHO-
TEXHUUYECKUX, JIMYHOCTHO-YIIPABJIEHYECKIUX HABBIKOB MEepCOHasa, CO3/al0T
HEOOXOJMMYIO  COLMAJIBHYIO Cpeay IS BHEAPEHUST TEXHOJOTUH
YIPABJICHHS 3HAHUSIMH B YCJIIOBHSIX MOBBIIICHUSI YPOBHs MH(GOpMATH3AINH,
WHTETpAallUd  CHUCTEM  JIOTUCTMYECKMX U (PUHAHCOBBIX  TMOTOK
BBICOKOTEXHOJIOTUYHOTO MPOU3BOACTBA. B MHOrOCTOPOHHHMX MOJEISX
JUAJIOTOBOM TMPAKTUKU MOJAroToBKa crienuaauctoB ADC NpoBOAMTCS B
pernoHabHBIX pecypcHbix neHtpax ['K  «Pocarom» ¢ yuactuem
KOPIOPAaTUBHBIX YHUBEPCUTETOB 10 cTaHaapTam 6e3omacHoctd MAT'ATO.

JIUTEPATYPA
1. CvupnoBa T.JI. MuuoBauuu CeBepckoit ADC // CoBpeMeHHBbIE HayKOEMKHE
texnomoruu. — 2009. — Ne 8. — C.124-126.
2. CmupnoBa T.JI. dopMupoBaHHEe U COBEPIICHCTBOBAHHE CHUCTEMbI YIpPaBJICHUS
nepcoHasioM npeanpusatus // IlpobieMbl SJKOHOMUKH U YIIPaBICHUS MPeANpPUATHIMH,

otpacisimu, kommiekcamu / o pea. C.C. Uepnosa. — Kuura 5.— HoBocubupcek: LIPHC,
2009. — C.66-95.



116 Axmyanvhsie npodaemsbl UHHOBAYUOHHO20 PA3BUMUS A0EPHBIX MEXHON02UU

ATOMHASA OTPACJIb POCCHUU: TEHAEHIINU U
INEPCIIEKTUBBI PA3SBUTUA

Kamvinuna 3.A. 1, Bopoobvesa E.C. 2, Kpakoseyxas U.B. !
'Hayuonanshuiii uccnedosamensvcruii Tomckuii 20cyoapemeentuiil
yrugepcumem, 634050, e. Tomcx, Tomcxoii 0oa., np. Jlenuna, 36
ZCeeepCKuﬁ mexHnonocudeckuu uncmumym HUAY MUDHU, 636036,
2. Cesepck, Tomckoti 06a., np. Kommynucmuyeckuii, 65
e-mail: kamyninazoya@mail.ru

AtomHas oTpacib Poccuu - 3T0 MOMIHBIN KoMITIeke u3 6omee gem 500
NPEANPUATAA W OpraHu3aluid, Ha KOTOPBIX 3aJE€MCTBOBAHO CBhImIe 250
TBIC. YyeJ0BeK. OJTHUM U3 BCEMUPHBIX TEXHOJOTHUYECKUX JIUJEPOB aTOMHOM
DHEPreTUKH SIBIISIETCS. POCCUKCKAs TOCYJapCTBEHHAs Kopropauus o
aToMHOM 3Hepruu «Pocartom» [1].

I[Io wmroram 2018 roma aroMHBIMH cTaHuuIMu Poccun Oblia
IPOJIEMOHCTPUPOBaHa pekopaHasi BeipaboTka 204,275 mupn kBt.u. Jlons
«aTOMHOTO» DJJICKTpUYECTBA B 0OIIEH BBIPAOOTKE SJICKTPOIHEPTUU B
ctpane nocturna 18,7%. B Hactosmee BpeMs Pocatom coopyxkaer 6
HOBBIX 3HEproOsokoB B Poccuu, a Takke ydacTByeT B peanu3anuu 33
KPYITHBIX ITPOEKTOB 3a pyoekom [3].

OnHako, pa3BUTHE ATOMHOW SHEPreTuku B Poccum crankuBaercs ¢
ONpeIeICHHBIMU TPYAHOCTSIMHU: 0€30MacHOCTb; SKOHOMHYHOCTh
BbIpa0aThIBAEMON DHEPIHM; CHATHE C DKCIUTyaTanuu peaktopoB Ha ADC;
OMacHOCTh UCMOib30BaHusI ADC 1151 pacpOCTPaHECHUS SAECPHOTO OPYKUS
[2].

Ha cerogusmiauii eHb aTOMHasi dHEPreTHUKA TPEACTABISET COOOM
OJIMH U3 BaXHEUIINX CETMEHTOB 3KOHOMUKHN Poccun. CoBeplIeHCTBOBaHKE
U JUHAMUYHOE PAa3BUTHE JAHHON OTPACIH SIBISETCS OJHUM U3 KIIFOUEBBIX
yCIIOBUM OOECTIEYeHHs] DHEPrOHE3aBUCUMOCTH CTPaHbl U yCTOWYUBOTO
pocTa SKOHOMHUKH CTpaHbl [2].

JINTEPATYPA
1. AtomHas otpacib Poccun [Dnextponnsiii pecypc].- URL: https://rosatom.ru/about-
nuclear-industry/atomnaya-otrasl-rossii/ (nara ooparienus 20.02.2019)
2. AtomHas n»Hepretnka Poccuum: ananus otpaciu [DnexTpoHHBIA pecypc].- URL:
http://delonovosti.ru/business/4220-atomnaya-energetika-rossii.ntml (mara oGparenus
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3. ATomHass SHepretnka Poccuu — JIOKOMOTHB JUIsl Pa3BUTHS JPYrUX OTpacieit
[DnekTponnbiii  pecypc].- URL:  https://madenergy.ru/stati/atomnaya-energetika-
rossii.html (zara o6pamienns 18.02.2019).
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MHUPOBO33PEHUYECKHUE OCHOBAHUSA OBPA3OBAHUSA U
HAIIMOHAJIBHASA BE3OITACHOCTb POCCHUHA
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Cesepckuti mexnonocuveckuu uncmumym HUAY MUDHU,
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dopMupoBaHUE COOCTBEHHOTO MHUPOBO33PEHHUS M  MPUOOIICHHE K
o0pa3oM U CMbICIaM UHBIX COIMOKYJBTYPHBIX MHPOB OTKPBIBACTCS
MOJIOZIOMY Y€JIOBEKY IO MPEUMYIIECTBY MOCPEICTBOM oOpa3oBanus. [Ipu
3TOM TMepell HHUM BO3HUKAET  BOMNPOC ONPEIEICHUS COOCTBEHHOU
KyJBTYPHOU Y HAIMOHAJIBHOM HWACHTUYHOCTH, PEIIUTh KOTOPBIMA CJIOKHO
npyu TOH HWHOOPMAIMOHHOW OTKPBITOCTH M CBOOOJZIE, KOTOPBIE HECET C
co0oli coBpeMeHHas riio0anu3aiusi.

K Tomy xe, Poccua oxazamacb B COCTOSSHUM HPaBCTBEHHOTO H
MHPOBO33PEHYECKOTO BaKyyMa — KOMMYHUCTHYECKOE MHMPOBO33PEHHUE,
KOTOpOE TPUBUBAJIO COBETCKOE OOpa3oBaHHE, OTOpOILEHO, HOBas
MHpOBO33pEHYECKasi  CUCTEMa,  COOTBETCTBYIOIAss  HMHTEpecaM U
nosioxkeHuto Poccum B mupe, He paspaborana. Ilpu 3tom, CTpyKTypHI,
KOoTOphle B Poccuu cBsi3aHbl ¢ UMIIOPTOM 00pa30BaTEIbHON U KyJIbTYPHOM
OPOAYKIMH, pacCMaTpUBAIOT MPOOJIEMBbl €€ paclpOCTPAHEHUSI HE C TOYKU
3peHHMsl €€  MHPOBO33PEHYECKMX  aCIEKTOB, a, PYKOBOICTBYSCH
ONPEACICHHBIMU TMOJMTUYECKUMU M KOMMEPUYECKMMHU HHTEpecamu [1].
DTO, B CBOIO OYEPE/ib, YIPOKAET HAIIMOHAIbHOU Oe30macHocTH Poccun

M3 ckazaHHOro ciexyer, 4YTO poOJdb W MECTO JHUCLUIUIMH
T'YMaHUTAapHOTO IUKIJIA, B TIPOLIECCE OCBOCHUS KOTOPBIX IO MPEUMYILIECTBY
U CKJIaJIbIBA€TCSI MUPOBO33PEHUE MOJIOJIEKH, JOJKHBI ObITh IPUBEACHBI B
COOTBETCTBHE C 33/JlauaMM HalMOHAJIBHOrO mpoekta «O0pa3zoBaHuUE», e
OTHOM M3 KIIOUEBBIX 3a7ad O003HAYEHO BOCIHUTAHHUE PA3BUTON H
COLIMAJIbHO OTBETCTBEHHOW JIMYHOCTH HA OCHOBE IyXOBHO-HPAaBCTBEHHBIX
neHHocrerd HapoaoB Poccuiickor @enepauuu, HUCTOPUYECKHX U
HAlIMOHAJIBHO-KYJIbTYPHBIX TPAIULIAMN.

JIMTEPATYPA
1. KupcanoB O. U. OtkpeiToe oOpa3zoBaHHe U NpoOJIEeMbl 3aIIUTHl HAIIMOHAIBHBIX
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nporioM. CTaTbu M MCCIIEOBAHUS Pa3HBIX JeT: cO. Hayd. Tp. — Tomck: U3n-Bo Tom.
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00pa30BaHUs U €ro pUCKU B YCIOBUAX TioOanu3anuu // BecTHuk MOCKOBCKOTO yHHM-
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CAMOOBPA30OBAHHUE KAK O/IUH U3 KOMIIOHEHTOB
HEIIPEPBIBHOI'O OGPA3OBAHUA
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Camoo0pa3zoBanHue - TPUOOPETCHUE 3HAHUN MyTeM CaMOCTOSTEIBHBIX
3ansTuid. HempepbiBHOE 00pa3oBaHue MpeanoiaraeT BKIIOYEHHOCTh B HETO
CyOBEKTa, MEHSIOMIETOCsS, COBEPIICHCTBYIOIIETOCA, OO0ydaroIerocs,
MPUOOPETAIONIETO0 HOBBIM OMBIT, HOBbIC KAa4eCTBA M HOBOE OTHOILICHHUE K
OKpYKaroUIEH IeVCTBUTEIBLHOCTH.

B cBsi3u ¢ HEOOXOAMMOCTBIO MPE0OPa30BaHM B OOIIECTBE MpodIemMa
pa3BUTHSI 4YEJIOBEKAa B TEUCHHE BCEH IKUZHM SBISETCS OJHOW U3
MPUOPUTETHBIX 3a/ady B coBpeMeHHOM Poccun. OnHuM u3 cnocoOoB
peleHusl JaHHOW 3aJadyd MOXKET BBICTYNATh peaju3anus KOHIEHIUU
HEIMPEPHIBHOTO 00pa30BaHMs, YTO MOXET O0O0eCHeuyuTh TapMOHUYHOE
Pa3BUTHE KAXJIOW TMYHOCTH, MHAUBUIYATU3UPOBATh 00yUEHHE, BOCIIUTATh
B KaXJIOM YEJIOBEKE OCO3HAHHYIO MOTPEOHOCTh B TOBBIIICHUH YPOBHS
3HaHuil [1].

Konuenmus HempepbIBHOTO 00pa30BaHUS OCHOBAHA Ha MPUHIUIIAX
HEIPEPHIBHOCTH, THOKOCTH, OBICTPOM IWHAMHUKE, CBS3AHHOW CO CMEHOMU
MOTPEOHOCTEN Ha PBIHKE TPYJa, HA peaau3au oO0pa3oBaHUs «HE HA BCIO
)KU3Hb, a 4YE€pe3 BCIO KU3Hb». COBPEMEHHBIA YEJIOBEK MOJKEH YMETh
YUUTHCSI, TOCTOSIHHO CTPEMHUTHCSI K 00OTaIlIEHUI0 CBOMX 3HAHUH, Pa3BUTHIO
yYMEHUH, HABBIKOB, T. €. 3aHUMAThCSI CAMOOOPA30BAHUEM.

[To nmamabIM Poccuiickoit akamemun oOpazoBanus, 10 50 %
BBIITYCKHUKOB BY30B pa0OTalOT HE MO CHEIHAIBHOCTH, a 3TO 3HAYUT, YTO K
y)K€ UMEIIeMycs 0o0pa3oBaHWIO JIIOAM  BBIHYXKJEHBI  IOJIyYaTh
JIOTIOJIHUTENIBHOE.

Hcxonas U3 BBIMIEU3T0KEHHOTO MOKHO CENIATh BBIBOJI: HEMPEPHIBHOE
oOpa3oBaHHE TPU3BAHO YCTAaHOBUTH 0O0Jiee TECHbIE CBS3U C JKHU3HBIO,
MPOJIOKUTh HOBBIC TYTH pa3BUTHSA B 00JIACTU TEOPUHM W METOIUKH
oOydeHus, 00ecrneunTh WHAUBUIYATU3ANUI0 OOYyYEeHHS, HCIOJIb30BaTh
HOBBIE TEXHOJIOTHH.

JIUTEPATYPA
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Ha pybexxe XIX um XX BB. 3a mpeaenamu jgokTpunbsl K. Mapkca u
TPYJOB €ro HHTEPIPETATOPOB OCTAIOCH XAPAKTEPHOE I IO3[HEe-
WHIYCTPUATIBHOM JIIOXM HW3MEHEHUE OpPraHU3alMOHHOW  CTPYKTYpHI
Oyp’Kya3HOro 00IlecTBa, MPU KOTOPOM MOSBHIUCH JIBE JOMOJHUTEIbHBIC
oOmecTBeHHble cuibl. Ha HMX 00paTun BHUMAaHHE PYCCKHM YYEHBIM —
cucTteMHbI aHamuTUK A.A. bornanoB (1873—-1928), onpeaenuBmnii ux
MPOMEXKYTOUHOE MoJjiokeHue B odOmiecTBe. IlepBoit Obuta chopmupoBaHa
rpynmna ajiasi cnelu(puIecKuX KOHTPOJIbHO-PACIPEAEIUTEIbHBIX U YYETHO-
pacyeTHbIX padoT, OCYIIECTBISABINAS B YCIOBUSAX PACTYyIIEd pPHIHOYHON
KOHKYPEHIIMM  HaA30p 3a I[EpCOHAIOM MNPENNpUATHH B LEIHIX
uHTeHcu(ukanuu Tpyaa. OpHako Korga oOm@as TEeCHOTa pbIHKA
norpeboBajga BBEJIEHUS HOBBIX TEXHOJOTUH B MPOU3BOJCTBEHHBIN
npoluecc, IPOMBINUICHHAs TEXHHKA YCIOKHWIACH HACTOJIBKO, YTO
COOCTBEHHHMKHU ObUIM BBIHY>KJEHBI OOpPaTUTHCS €Ile M K YCIyraMm Hay4dHO-
TEXHUYECKUX CHEIUAINCTOB, COCTaBUBIIMX B HUTOrE€ BTOPYIO TPYIILY,
00ecreurBaBIIyI0 POCT MPOU3BOAUTENbHOCTH Tpyaa. DyHKUMOHAIbHAS
poip 00eux TpyIIl CBOAWIACH K TOMY, YTOOBI 3a CUET YIpaBJICHUSA
NEPCOHAJIOM W BHEAPEHHUs TEXHOJIOIMYECKMX HWHHOBAIMi 00ecreurBaTh
MaKCUMaJbHYIO  NPUOBUIBHOCTh  MOPEANPHUSATHH, TMoJydas 3a  3TO
BO3HArpaXXJIeHHEe OT COOCTBEHHMKOB-KaNUTAJIUCTOB. BcnenctBue 3Toro
«HOPMHCTBDY M «TEXHHUCTBD» JOJIT0 OCTaBAJIUCh HECAMOCTOSITEIbHBIMU
COLIMAJIbHBIMU CHJIAMH, TNEPEXO0J] KOTOPBIX K TOCHOJCTBY CTAJ BO3MOXEH
JUIIb B YCIOBUSX XO3SWCTBEHHOW pa3pyxH, BbI3BaHHOU llepBoit MupoBoii
BOWHOW: BO3HMKIIMKA KPU3UC YyAAIOCh YCTPAHUTh JIMIIb IIyTEM
IUIAHOMEPHOM OpraHu3alydyd IPOU3BOACTBA W PACHPEIEICHUS CPEICTB
AKHU3HE00ECIIeUeHNsI, U pelIalolIyue 3Ty 3a7adyy MPOMEXKYTOUHBIE TPYIIIBI
3aKOHOMEpPHO NPEBPATWIINCh B «CPEIHUU KJIAcC» KalmUTaIUCTHYECKOrO
o0I1ecTBa, 3aOJHUB COOOH 3USIONIYI0 Opellb MEXy IKCIUTyaTaTOPCKUM
MEHBIIMHCTBOM M 3KCIUTyaTHPYEMbIM MOJABISIIOIIMM OOJIBIIMHCTBOM. B
UTOTE TOJUTHYECKass (U3MOHOMHUS TOCIEBOCHHOTO MHUpa cTaja, IIo
BbIBOZIaM borjaHoBa, onpeaensThesi TeM, KTO UMEHHO — «HOPMHUCTBI) WUJTU
«TEXHUCTBD) — JIOCTUTAJ JIOMHHHUPYIOIIETO ITOJIOKEHHS B PYKOBOJCTBE
OOIIECTBEHHOM KM3HBIO. C y4ETOM MEPMAHEHTHOTO CONEPHUYECTBA ITUX
rpynn  HMHAYCTPHAIbHOE OOLIECTBO BCTYNMUJIO B aBTOKOJEOATENbHBIN
MIPOLIECC, BCAKUI Pa3 MEPEKPANBAIOIINN MOTUTHYECKYIO KapTy MUpa.
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ITPAI'MATHU3M B OBPA3OBAHUU I'TASAMUA
IHPEITIOJABATEJIEN U YHAIIIUXCA
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[Iparmatu3am B 00pa3oBaHMKM — 3TO OCOOBIH cmocod BbIOOpa
M3y4yaeMoro Marepuajiga, B KOTOPOM CaMbIMU TNPUOPUTETHBIMU IS
U3YUYCHHUS SBISIOTCA TOJBKO 3HAHUS W YMEHUS, TPUMEHSEMble Ha
NpakTUKe. [J1aBHOW  MBICIBIO  TNPU3HAETCS  YNPOIIEHHAs  CBS3b
MOBCEIHEBHON JKM3HU C 0O0pa3oBaTENbHOM JEATENbHOCTBIO, TaKXKe
UTHOPUPYETCS POJIb OOYUYEHHUS KaK (pakTopa pa3BUTHUS MBIIIICHUS.

®dunocodusi mparMaTu3Ma MOJIOKHUTEIBHO MOBIIKSIA HA TIEAArOTHKY.
[Iparmatrueckasi MeJaroruka HE COTJIAIlajgach ¢ TEM, YTO JIEUCTBYIOLIUE
CUCTEMBI MIKOJIBHOTO OOpa30BaHMS W KHUKHOTO OOYYEHHUS IOJIE3HBI U
NpakTU4Hbl i Aeted. «llparmatukamMm» cTalMm paccMaTpUBaThCs
OCHOBHBIE TIPOOJIEMBI TIEJArOTMKHU: CBSI3b IIKOJIBI M MIOBCEIHEBHON KU3HU,
COOTBETCTBHE TOJydyaeMbIX MaTepHalia YBJICUYCHHUSIM U HYXJIaM peOEHKa,
NEPCOHANIbHOE O0yYEHHE, PE3YIbTATUBHOCTh OOYUYEHHS U T.1.

Ho B pe3ynbrare BAUsiHUS parMaTu3Ma neJarorndeckoe coo0IiecTBO
CTaJ0 OTOJBHUIaTh HA BTOPOM IUIAaH TaKW€ BAXKHBIC MPUHIUIBI, KaK
MOCTAaHOBKA LEJIeH, CaMOOIpeAesIeHHe, CIOCOOHOCTh U CTpPEMIJICHHUE
CaMOCTOATENIbHO OLEHUTh YTO-TH00. OTaJOHHBIN, YHU(UUIHUPOBAHHBIM
MaTepuall, KOTOPbI OCBAaUBAETCS B OOJBIINX KOJIMYECTBAX IIKOJIbHUKAMU
U CTYJEHTaMH JAeT JUIIb MMOBEPXHOCTHOE MPEIACTABICHUE O CYTHU BElIEH,
MO3TOMY TaKO€ 3HaHUE HE CIOCOOCTBYET Pa3BUTHIO CAMOCTOSITEIHHOTO
MBIIIEHUS U (GOPMUPOBAHUIO MUPOBO33PECHHUSI.

Ceiiuac B 00pa3oBaHMM, Ha HaIl B3TJISA], TJIABHOW IIEHHOCTHIO
aBisgercss mparmatusM. Ho oH Hukorga He ObUT OCHOBHBIM MOTHBOM
HAy4YHOTO TBOpuecTBa W  oOpaszoBanus. llens oOpa3zoBanus —
dbopMupoBaHUEe BHYTPEHHEW CAaMOMOTHMBAIIMM HAa OCHOBE JIMYHBIX
nennocrer. Ilo MHeHHIo Noxana XEW3uHru, OTOOp MaTepUalioB IS
oOy4eHUs ¢ TOUKHU 3peHUs MparMatu3Ma B OyaylieM NpuBEIET K perpeccy
CIIOCOOHOCTH OCMBICIIUTD MPOUCXOASIIICE.

JIMTEPATYPA
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114.
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MOAEJIUPOBAHUE CUCTEMbI HHTEI' PUPOBAHHOTI' O
PUCK-MEHE//KMEHTA HA IIPEANTIPUATUAX ATOMHOHA
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CeromHst aTroMHasi OTpacib BBICTYNAET OJHAM U3 BAKHEUIINX
CEKTOPOB 3KOHOMHUKH CTpaHbl. OpHako, HeCTaOWIbHAsS SKOHOMHYECKAS
cutyanusi B Poccum, a Takke CHeNU(PUIHOCTh TEXHOJOTHHA SIEPHOU
DHEPTEeTUKH TPHUBOJIAT K MOBHIIICHUIO YPOBHS PHCKOB, B CBSI3M C YE€M, TEMa
VIOPABJICHUS] PHUCKAaMU Ha TMPEANPHUATHSIX aTOMHOW OTPacCid SIBISICTCS
YPE3BBIYANHO AKTYAIBHOU.

OTMeTHM, 4YTO TMOJI MHTETPUPOBAHHBIM IOJXOJOM K YIIPaBICHUIO
pUCKaMHU  TPUHATO  TMOHMMaTh  OOBCAMHEHHWE  OPTraHW3aIMOHHBIX,
MaTepUaJIbHBIX, HTHOOPMAIIMOHHBIX, HHTEIUICKTYaIbHBIX U UHBIX PECYpPCOB
OpraHu3alid Ui TOPEABUIACHUS, HUACHTUDHUKAIMK W OICHKHU
HEONPEJCICHHOCTEM W YOPaBJIEHHUS BCEHM COBOKYIIHOCTBEO PHUCKOB. K
BOKHBIM aCIleKTaM WHTCTPUPOBAHHOW CHUCTEMBI YIPABICHHUS pPHUCKaAMHU
MOXHO OTHECTH: BBICTPAWBAHHWE CIWHON TIOJUTUKA W  KYJIBTYPHI
yIOpaBJICHUS pucKamu; (GOPMHPOBAHNE MEXaHU3MOB pacHpeIeiCHUs 30H
OTBETCTBEHHOCTH; CO3J[aHUE CIEIIUATU3UPOBAHHBIX MOAPA3ACICHUNA PUCK-
MEHE/DKMEHTA;  TIOBBINIEHWE  WH(OOPMHUPOBAHHOCTH W CHIDKCHHE
HEOTIPEICTICHHOCTH.

Takum oOpa3om, HaM WHTETPUPOBAHHBIN PHCK-MEHEHKMEHT — 3TO
peanbHas HEOOXOAUMOCTh M HEOTHEMIJIEMBIM (hakTOp ycrexa Jrodoro
NpEeANpPUATHUS, MO3BOJISIIONIUMN  JOOUThCA  TpeOyeMoro  ypOBHS
0€30macHOCTH.

JINTEPATYPA
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becnunotusiii seratenbHbi anmapat (BIIJIA) — 3To nerarenbHbIN
amnmapart, He IMEIOIIUN Ha OOPTY dKUIaxa. BriepBble OHM MOSBUIUCH B XX
BEKE U YK€ TOrJa BOEHHBIE OIEHWIM MX MOJE3HOCTh: CIIOCOOHOCTH O€3
pucka ais omeparopa (GUKCHPOBATh PACIOJIOKEHUE BPAKECKHMX BOMCK U
naxe HaHocuTh ynapsel o uenu. B XXI Beke k BITJIA nosiBuics MaccoBblii
uHTEpeC, a cepbl UX MPUMEHEHHS MHOTOKpaTHO pacimmpuinch. BIUJIA
Pa3IMYHBIX BUJOB SIBIISIIOTCS MOMCTHUHE 3aXBAThIBAIOIIUM SIBIICHHEM, BCE
OompIIIe U OOJIBIIIE CTAHOBSICh MOBCEIHEBHOCTHIO. becnuiioTHBIE anmapatsl
3aHUMAIOTCS JOCTAaBKOW TI'PY30B, CTPOUTEIHCTBOM, HAOJIOJEHUEM, (POTO-
BUJIEO CHEMKOM, OHM BCE 4Halle 3aJCHUCTBYIOTCS B PEKIIAME U HCKYCCTBE,
MPUMEHSIIOTCS B APYTUX HE MEHEE BaXKHBIX c(pepax yeaoBEeYECKON KU3HHU.

[Ipu oueHke 3aTpaT Ha pa3pabOTKy ObUIa ompeaeraeHa oomas
MOTPEOHOCTh B pecypcax Ha MPOEKT: MPSIMbIX (MaTepUaNIbHBIX 3aTpaT U
3apabOTHOM IUIAaThl Pa3pabOTYMKOB MPOEKTAa) M KOCBEHHBIX PacXoJI0B.
AHanu3 mnokaszaj, 4To pa3padaTblBa€Mblil MPOEKT SBIAETCS TPYAOEMKHUM,
HauMOOJIbIINE 3aTpaThl JJISI €ro OCYIIECTBIEHHUS CBsA3aHbl C 3apaOOTHOMN
maToi, oHa coctaBisitoT 40% oT o6mieit cymMmbl 3aTpat. ClaeayroIuMy 110
3HAUYMMOCTH UIYT MarepuajbHbie 3aTparbl (WX nons Oonee 26 % oT
cymmbl). Oxunaemas rieHa ¢ HJIC mpu pacuetnoit pentadensHoctd B 10%
octaBmia 212489 py6.

PazpaGorannsiii BIIJIA, ocHamieHHBI CcHCTEMON cTaOWIM3alud B
MIPOCTPAHCTBE MO3BOJISIET MPOU3BOIUTH OE30MACHBIE TOJETHI B TOMEIICHUH
W pelarh 3aJadyd  KapTUpoBaHUsS. B KauecTBe aHAJIOrOB JAaHHOIO
MPOTPAaMMHO-TEXHUUECKOTO KOMILIEKCA, MPEJCTABICHHBIX Ha PBIHKE Ha
CErOAHAIIHUN  JI€Hb, MOXHO OTMETUTH TmpombillieHHble  BIIJIA,
npousBoaumMble komnanuen DIJI, Takue kak kBagpokomnreps! JuHerku DJI
Matrice. Hannbie BIIJIA mpeBocxomsr pa3pabOTaHHBINH MPOTPaAMMHO-
TEXHUUYECKUN KOMILUICKC 10 MapaMeTpaM MpOJ0JDKUTEIIBHOCTH paboThl 0e3
MOA3APSAJKM W TPY30MOABEMHOCTH, OJHAKO HMX IleHAa KoJyiebseTcss B
npomexytke ot 500 Teic. 1o 1 MmuH. py0. 06e3 yuéra cTOMMOCTHU
YCTaHABJIMBAEMOTO  CHEIUAIBHOTO  OOOPYJOBaHUS,  IO3BOJIAIOIIECTO
COCTaBIISAITh ~ KapThl MOMENIEHUs. Takke BaXHbIM JOCTOMHCTBOM
pa3pabOTaHHOTO KOMILICKCA SIBJISFOTCSI MCHBIIIHME Ta0apUTHI.
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HAKOIIJIEHUE YEJIOBEYECKOI'O KAITUTAJIA:
AKTYAJIBHBIE BbI3OBbI J1JI1 ATOMHOU OTPACJIN

Heoocnacosa O.I1.", Bomsaxoea U.B.
Y Tomcxuit norumexnuvecxuii YVHUBepcumem,

634034, 2. Tomck, Tomckoii 06, np. Jlenuna, 30
ZCeeepCKuL? mexnonocudeckuu uncmumym HUAY MUDHU,
636036, 2. Cesepck, Tomckoti 00.1., np. Kommynucmuueckuii, 65
e-mail: opnedospasova@tpu.ru

Putoprka mocneqHuX JIET 0 BaXXHOCTH MHBECTULUN B YEIOBECUECKUN
kanutas B Poccum He W3MeHHWIIa MPUOPUTETHOCTH POCTa OFOMKETHBIX
pacxojpl Ha CHJIOBOM M CBsi3aHHbIE ¢ HUM OsokH. [Ipu 3TOM 0Opa3oBaHue,
HayKa, 3/[paBOOXpPaHEHUE M COLMAIbHOE olecreueHue (Kak KIIOYEBbIE
cepbl, OTBETCTBEHHBIE 32 KalUTAIU3ALMIO YEIOBEYECKOTO MOTEHIINAIIA),
OKa3bIBAIOTCSI B MEHee OJarompusiTHOM MojoxkeHuu. Tak oOmas cymma
BJIO’)KEHHI B BhICIIEe 0Opa3oBaHuE (TOCYIapCTBEHHBIX M YACTHBIX) Y Hac
menee 1,5% BBII. Jlyng cpaBHeHUs - B pa3BUTHIX CTpPaHAX 00BEM TOJBKO
rOCy/IapCTBEHHOI'0 (pMHAHCUPOBAHUS JaHHOU CQepbl COCTABIISET HE MEHEE
2 % BBII.

Poccun HeoOX0uMO KpaTHOE yBeaMueHUE (PMHAHCUPOBAHUS JaHHOM
chepbl. BaxHOCTb U3MEHEHUH B HWHBECTHIMOHHBIX MPUOPUTETAX
o0OycloBJIeHa KaK BHEIIHMMH, TaK U BHYTPEHHHMHU NpPUYMHAMHU, B TOM
YUCJ€ POCTOM  COpOca HMHHOBALIMOHHOM  MPOMBILUIEHHOCTH  Ha
BBICOKOKQYECTBEHHBII UYEOBEYECKUI KamHuTajl B JMIE €ro OCHOBHBIX
HOCHUTEJIEH — MOJIOJIBIX CHEIIMAINCTOB.

Briciiee o6pazoBanue kak B Mupe, Tak u B PD, Tpanchopmupyercs us
MPEUMYILECTBEHHO OOIECTBEHHOIO0 B cMelaHHoe Onaro. OpHako Ha
COBPEMEHHOM  pBIHKE Tpyda paboTojmaTenu, Jaxe B  CaMbIX
MHHOBAILMOHHBIX OTPACIAX, 3a4aCTyIO Jake HE MPUMEPSIOT Ha ce0s poJib
PAaMOHAIIBHOIO WMHBECTOPA B YEJIOBEUECKHM KamuTald, a OCYIIECTBIISIOT
PEKPYTHHT YK€ UMEIOIIMXCS CIIELIUATIMCTOB.

OnHnuM U3 aBTOpOB paszpaboTaHa CHelUalbHas CTpaTerus -
IeHEPAJIbHOE HAMPABIEHHE TIOCYAapCTBEHHO-YACTHOTO WHBECTULIMOHHOTO
B3aUMOJIEUCTBHS, OCHOBAHHOI'O HAa BO3MOXHOCTH KOPPEKTHOI'O U3MEPEHHUS
U OLEHKH 3(PPEKTUBHOCTH COOTBETCTBYIOIIMX WHBecTUIMM. [ns ee
MHCTPYMEHTAJIM3AIMKU OblJIa YYTEHA CTPYKTYpa (GaKTOPOB, OMPEACISIOIINX
PBIHOYHYIO CTOMMOCTh KOMIIAHMM, @ OCHOBHOW TOKa3aTelb METOIUKU
MO3BOJISIET JaTh KOJIMYECTBEHHYIO OLIEHKY KOPIOpPAaTUBHON A00aBIEHHOM
CTOMMOCTH  YEJOBEUYECKOTO  KamuTajga, OTHECEHHOM K  CPEOHEMY
KOJMYECTBY Tpyda JJis  JOCTHXKEHUWE JAHHOro  pe3yibrara -
KOPIOPaTUBHOMY WHBECTUPOBAHUIO 1o HIUPOKOMY CHEKTPY
COOTBETCTBYIOIINX HAMPABICHUN.
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MOJEJIb KPEIUTHOM IHOJIMTUKH NIPEANIPUATHA B
AAEPHOU DHEPTETUKE

llasnosa K.H., Cmupnosa T.JI.
Obnunckutl uncmumym amomHou snepeemuxu HUAY MUDU,

249040, 2. O6nunck, Kanysccrkas oon., Cmyozopoodox, 1
e-mail: ctl2002@mail.ru

KpeautHas mnonuTtvka TpeanpusiTdsS B SJIEPHOM  SHEPrEeTHKE
dbopMupyeTCsT pa3MepoM phIHKA, OPTaHU3AIMOHHOW (OPMOH, XapaKTepoM
MPEIOCTABISEMBIX YCIYr, YPOBHSMH JOXOJOB M KOPHOPATUBHBIMU
puckamu [1, 2, 3]. B ssaepHOM 3HEPreTUKE BBIACISIIOT HECKOJIIBKO MOJIEIIEH
KPEJIUTHOW TMOJUTUKA SKOHOMUYECKHX CYOBEKTOB MO YPOBHIO IOTEPH
JI0X0/1a OT XO3SIMCTBEHHOW JEATEIIbHOCTU: KOHCEPBATUBHAS U YMEPEHHASI.
Kak mnpaBwio, KOHcepBaTMBHAas KpEOWUTHAs TMOJWTHUKA HAaleJIeHa Ha
CHIDKCHUE KPEOUTHOIO pPHUCKAa 3a CYET OrPaHUYECHUs KOJIMYECTBA
KPEAUTHBIX OINEpaluid, yKECTOUCHHUsl YCIOBUW OIEpaluid M IepUuoja Ux
MPOBENICHUsSI, XapaKTepu3yercss COATaHCHPOBAHHBIM  KOPIOPATHUBHBIM
PUCKOM XO3SIMICTBEHHOW IEATEIBHOCTH. Y MEPEHHAS KPEIUTHAs IMOJUTHUKA
OPUECHTUPYETCSI Ha CPEIHUM YPOBEHb KOPIOPATHBHOTO PHCKA, BHIOOP
MapTHEPOB C IPOBEPEHHON (PUHAHCOBOM peryTalreil, MOHUTOPUHT CPOKOB
U 10X07a 10 (PMHAHCOBBIM OTIEPALIHUSIM.

Cpok mpenocTaBiieHUs KpPEAuTa OMNPENCNsIeT MPEAeNbHBIN CPOK, Ha
KOTOPBIA KIIMEHTY 3a PEAIM30BAHHBIA TOBAp MPENOCTABIACTCS OTCPOUKA
marexa. Pazmep npenocraBisgeMoro Kpeaura onpeaessieT MaKCUMalbHbIN
IpeJiesl CyMMBI 3aJI0JDKEHHOCTH KIIMEHTA. Ero pasMep yCTaHAaBIMBAETCS C
y4eTOM TUJIaHUPYEMOTO 00beMa peanu3alliy, CPeIHeT0 00bemMa CIENIOK T
roJI0BOM peajin3aluu NpOAyKIMU U yCiyr. PasMep pe3epBa COMHUTEIbHBIX
J0JITOB  (popMUpyeTCs HMCXOAs U3 YPOBHS KOPHOPATUBHOTO pHCKA, Ha
OCHOBE aHajii3a THUMA 3aJ0JDKEHHOCTH IO CPOKAM C YCTaHOBJICHHEM
kKod(duIeHTa COMHUTENBHOCTH TO Kaxaou rpynne. JlomoaHuTenbHas
AHAJIMTUYECKAs OLIEHKA 3aJI0JDKEHHOCTH MPOBOJUTCS HA OCHOBE JTMHAMUKHU
€€ BO3HMKHOBEHHMS 3a paccMaTpuBacMblid TEPUOJI HAa OCHOBE aHalu3a
OTNEPALIMOHHOTO LIUKJIA MPEATPUSITHS.

JIUTEPATYPA
1. Cvupnosa T.JI. UnnoBanmonnas crparerusi passutusi 'K «Pocatom» // BectHuk
TuxookeaHcKoro rocyaapcTBeHHoro yuusepcurera. — 2012. — Ne 1. — C. 189-196.
2. CvupuoBa T.JI. KopnopatuBHasi KynbTypa Kak TEXHOJIOTHS Pa3BUTHA TOMCKOU
obnactu // Ycnexu coBpeMeHHOTo ectecTBo3Hanus. — 2008. — Ne 11. — C.99-101.
3. CmuproBa T.JI. CoBpeMeHHBIH pBHIHOK © (HOPMUPOBAHHE WHHOBAIMOHHOW
skoHOMHKH B Poccum // Poccus B XXI Beke: MO/ieb YCTOWYMBOTO Pa3BUTHSA / MO Pel.
C.C. Yepnona. — Kaura 3. — HoBocubupck: [IPHC, 2010. — C. 139-156.
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COLHUAJIBHASA AKTUBHOCTD HEPKBU
B COBPEMEHHOM OBIIECTBE
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Penurus kak colUanbHBII MHCTUTYT 3aHUMAET BAXKHOE MECTO B
*u3Hu oOmectBa. B Poccun, xkak u B Apyrux cTpaHax, HaOIoAaeTcs
OKMBJICHHE  COLMAIBHOM  aKTUBHOCTH  Pa3iUYHBIX  PEIUTHO3HBIX
KOH(eccHil, yCTaHABIMBAIOTCSI TAPTHEPCKUE OTHOIICHHS C TOCYIapCTBOM.
Tak, ecnimu B CCCP Bmiore go 1980-x rr. Oopwsba ¢ penuruei
paccMaTpuBajach Kak OJHA U3 TJABHBIX CTPATETMYECKUX  3a/ay
rocyzapcTBa, TO B COBpeMEHHOI Poccun co3iana moauTuKo-npaBoBas 0a3a
JUISL  B3aMMOJICHMCTBUSI PEIUTHO3HBIX OpraHu3allvii, TrocyJapcTBa U
obmectBa. CornacHo Koncruryuuu PO u @3 «O cBoOoje coBeCTH U O
peIUTruo3HbIX 00benuueHusax» ot 26.09.1997. B Poccum coxpansiercs
NPUHLNIN PA3LEICHUsI TOCYylIapCcTBA W PEIUTHH, IPU OJHOBPEMEHHOM
MPENIOCTAaBICHUU CBOOOJIBI BEPOMCIOBEAAHMS TpaKIaHaM W IIUPOKHUX
BO3MOXKHOCTEM  JUII  PA3HOCTOPOHHEH  COLMAJIBHOW  JIEATEIBHOCTH
peNUruo3HbIX KoHpeccuid. B ycrnoBusx Bo3pacTanusi HHTEpeca OOIIECTBA K
peNurud  OOHAPYKUBAIOTCS U TPEBOXKHBIE TPOSBIICHUS, CBS3aHHBIC C
JESITEIbHOCTBIO PEJIMTUO3HBIX Opranu3aiui. Tak, aedarensHocTh B CIIIA
nosiBuBIIUXCA 1960-¢ rT. B OOJBIIOM KOJUYECTBE HOBBIX PEIUTHO3HBIX
newkenut (HPJI) Oblia BocmpuHSTa 4acThi0 OOIIECTBA KaK «IIPOMBIBKA
MO3roB» MoJiofie’kd. Ho 0coOEeHHO OmacHOW SBISIETCS AKCILUTyaTalus
PEIUTUU  DKCTPEMHUCTCKUMHU U TEPPOPUCTUUECKUMU OpraHU3aIUsSIMH.
KoHcTpyKkTUBHAs colMalibHAsl AESTENbHOCTh PEIMTHO3HBIX KOH(ECCUH,
NpexXJe BCEro NpaBOCIaBHs M UCiIaMma, Kacaercs BceX cdep KU3HH
obmectBa. Cpeny HapaBICHUN WX COIMATBHOM aKTUBHOCTH: 1) JyXOBHO-
MIPOCBETHUTENIbCKAsT U oOpa3oBaTenbHas JEATEIbHOCTh, 2) COIMAJIbHAS
noaaepkka HaceneHud. Yxe ¢ 1940-x rr. PIIL Bo3poxmaer QyXOBHBIE
aKaJeMHH, BOCKpecHble KOIbl. B 1990-€ IT. HAaUMHAIOT yCTaHABIMBATHCS
CBSI3M CO CBETCKMMH yueOHbIMHU 3aBeneHusiMu. Tak, B HUAY MUOU B
2012 r. Obma ocHOBaHa Kadeapa TEOJIOTHH, IEbI0 KOTOPOW SIBIISETCS
MOBBIIIIEHNWE OOIIEH KyJIbTYyphl CTYJIEHTOB. A OJIHUM U3 HaIlpaBJICHUM
nesTeabHOCTH JlyXOBHOTO ynpaBieHHUs MyCYyJIbMaH SBIISIETCS UHTETPaLUs
MUTPAHTOB B MPUHUMAIOIIEE COOOIIECTBO, Il YETO OPraHU3YIOTCS JIEKIIUU
M0 M3YYEHUIO 3aKOHOB W Tpaauuuii P®. ComuanbHas MNOIIEpKKA
HAaCEJIEHUS OCYILECTBIIACTCS B pa3HbIX OpMax, B YaCTHOCTH, OKa3bIBAETCS
MOMOIIb HHBAJIMJAaM, MHOTOJETHBIM CEMbSIM, TPYAHBIM MOJPOCTKAM, TEM,
KTO OKa3aJICA B TPYAHOU )KU3HEHHOW CUTYAIUU.
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KOHKYPEHTOCIHOCOBHOCTD P®
HA MUPOBOM PBIHKE ATOMHOM NPOMBINIJIEHHOCTH

IIpasocyo C.C., Qununnosa H. A.
Cesepckuu mexuonocuyeckuu uncmumym HUAY MUDHU, 636036,
2. Cesepck, Tomcroti 00.1., np. Kommynucmuueckuii, 65
e-mail: sspravosud@gmail.com

[TpoGiembl 3HeprooOecmedeHuss U DHEPreTUYecKo Oe30MacHOCTH
ABJIAIOTCS OJHMMH M3 HamOOJiee aKTyalbHbIX B COBPEMEHHOW MHPOBOI
DKOHOMHUKE M MEXKIYHAPOAHBIX SKOHOMHUYECKHX OTHOIICHMSX. 3arachl
TPaOULIMOHHBIX OpraHUYECKUX DHEPrOHOCHUTEIEN UCTOILAIOTCH,
Oo0OCTpSIIOTCS ~ MPOTUBOPEUUsT  MEXKIY  CTpaHaAMHU-dKCIOpPTEpaMu U
CTPaHAMM-UMIIOPTEPAMM PA3JIMUHBIX SHEPTETUUECKHUX PECYPCOB.

OaHuM W3 KIIOYEBBIX HAIIPABICHUM HAa PBIHKE HHEPropecypcoB
ABJIS€TCSl aToMHasi sHepreTuka. B 2018 romy ObUI0 MOAKIIOYEHO K CETH
10400 meraBatT HOBbIX MolHOCTeH (mpoTuB 3305 meraBatt B 2017), u
OpU 3TOM 3aKpeITO 2827 MeraBaTT CTapblX, TakuM o00pa3oM, oOmmas
MomHocTh ADC Beipocna Ha 7,57 I'Bt ¢ 392.6 I'Bt no 400,2 I'Br.

B »T0 %€ Bpems, Poccust yaepKuBaeT MUPOBOE JIMJIEPCTBO B 00JIaCTH
HCIOJIB30BaHUsl aTOMHOM »HepruM: pacnonaraetr 10 ADC, MOIIHOCTHIO
okoJio 27,9 teicsiy MBT. 35 sHeprobsokoB ee ADC Beipabotanu B 2018
roay 0koio 200 Mapa. KBTY 3JEKTPOIHEPTUH. [0S IepHON SJHEPTETUKH B
sHEproOagaHce CTpaHbl COCTABIACT MOUTH 19 MpoIeHTOB.

Ha MupoBOM pbIHKE aTOMHBIX TeXHOJOTWM Poccus mpencrasieHa
rockopriopanueir PocAtom. Cerogusi B nmoprdene Pocatoma Ha pasHOM
dTame peaju3alud HaxonsaTcs TpoekTsl 42 »sHeprobdiokoB ADC, wu3
koTopbix 8 B Poccun u 34 3a pybexxom B 12 crpanax mwupa. [loptdens
3apy0OexxHbIx 3aka3oB ¢ 2010 roma (korjma BHEpBbIE HAadal yUYUTHIBATHCS
3TOT MOKa3aTelb) BHIpOC OoJiee yeM B TpH pasza — ¢ nouTtu 40 MuuinapaoB
nosmapoB 10 133 muwuapnoB nosuiapoB B 2016 roxy. B atot nmoptdens
BXOJAT HE TOJBKO KOHTPAKTHI HEMOCPEACTBEHHO HA CTPOUTENBLCTBO ADC,
HO W KOHTpPakThl B cdepe sAIepHO-TOIUIMBHOTO LMKIJIA, CEepBHCA U
MozaepHuzamu  ADC, 1o mnocTaBKaM O0OOpYJIOBaHUS W MO JAPYTUM
HaIpaBJICHUSIM.
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B mocinennee BpeMs B cpene nIpenojaBaTeieu MOSIBUJIOCH
YCTOMYMBOE MHEHHE O TOM, YTO COBpPEMEHHAas MOJOJEKb HE HMEET
CBOMCTBAa TIYyOOKO 3aTyMBIBATHCS W BOCIPHUHUMAET OKPYKAIOIMIUNA MHP
CIIUIIKOM TIOBEpXHOCTHO. CBS3aHO 3TO € TeM, YTO HH(OpPMAIMOHHOE
MPOCTPAHCTBO CETOJHS 3aKJII0YaeT B ce0e OrpOMHBIE O0BEMBI TEKCTOBBIX,
BU3YAIbHBIX M ayauo matepuanoB. l[lepenaceimenue uH)OpManroOHHON
Cpelbl MOBJIEKIIO 3a COOOW, C OAHON CTOPOHBI, MOTPEOHOCTh YEJIOBEKA B
YCBOGHHU KaK MOXKHO Oouibliero oObemMa HH(pOpMAUU 3a MEHbIIIEE
KOJIMYECTBO BPEMEHH, a C APYroil - KaueCTBEHHbIE U3MEHEHUS B (popmare
camoi nH(popMaLuu.

Bo3nukna ~ ycroiuuBas TEH/ICHLUS K dbparmeHTapHOMY
IpEJCTaBICHUI0O MHPOpPMAlMU C JOMMHAHTOM Ha €€ KOJIMYECTBE, a HeE
KayecTBE. OTH HM3MEHEHHUS JCTEPMHUHHPOBAIM BO3HMKHOBEHHE TaKOTO
deHoMeHa, KaK «KIUIOBOE MBIIIICHHE» U TIOBICKIM 3a COOOH
NOTPEOHOCTh H3MEHEHHS TTOAX0/1a K 00YYEHHIO MOJTOECKH.

CrocoOcTByeT M KIMIIOBOE MbILUIEHHE 3()PEKTUBHOMY YCBOEHHUIO
uH(popmanuu B yueOHOM npouecce? OHO3HaYHOTO OTBETA HA 3TOT BOMPOC
HeT. [I[puMeHeHne KIIMMOBOTO MBIIIJICHHS] B 00YYEHHUH TTO3BOJISIET YEIOBEKY
3allOMUHATh OoJbIMe OO0BeMbl HWHGOpPMAIMK 03 BOCIPUATUS €€
conepkaTenbHOCTH. [10100HBIE METOABI YIOOHBI MPU MX MCIIOJIB30BAHUH,
HanpuMep, B HM3YyUYEHHWU HMHOCTPAHHBIX s3bIKOB. OJIHAKO, NPUMEHEHHE
noso0HOro crocoba B (PU3MKE MPUBEIAET TOIBKO K 3ayYMBAHUIO KAKUX-
a1nb0 TEpMUHOB, (POPMYJ, HO MPU ITOM CaMO MOHHUMAHHE (U3UIECKOTO
nporecca Oyner HoTepsHoO.

MHoro crareli MOCBAILIEHO MpPaBUIaM COCTaBJICHUS BJICKTPOHHBIX
yueOHnKOB. OfHAKO 10 CHX MOp HE BHIPAOOTAHO YETKOW MO3WIMU TIO
JaHHOMY BOTMPOCY, HO Yy OOJBIIMHCTBA YYaCTHHKOB  OOpa3OBaHHS
CIIO)KMJIACh TIO3WIMS: DJIEKTPOHHBIM y4eOHHK HE JOJDKEH IOBTOPSATH
OOBIYHBIA OyMaXKHbII BapHaHT, U TeM Oojiee, He 3aMEHSTh JKMBOE CIIOBO
IperoaaBaTers.

Knaccuueckoit (opmoil opranuzanuu oOy4deHUsI B BBICILIEH IIKOJE
SBJISICTCS JICKIUS. cUcTeMa oOpa3oB - Haumbosee 3(hPEKTHBHBIN CITOCOO
HNOHSTUWHOTO 3alIOMUHAHUS MaTepuaja U Ha JJIUTENbHbII epHO/I.
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KOPIIOPATUBHBIE HEHHOCTHU B CUCTEME IIOAI'OTOBKH
IHHEPCOHAJIA T'K «POCATOM»
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DxoHommuyeckast 6ezonacHocTh quBU3UOHOB 'K «Pocarom» siBnsercs
BOKHEUITUM  (AaKTOPOM  YCTOWYMBOTO  JIOJITOCPOYHOTO  Pa3BUTHS,
onpenensieTcss 3PQPEeKTUBHOCTIO peaTn3alud KOPIOPATUBHBIX IIEHHOCTEH
pabOTHMKOB B MPOU3BOJACTBEHHOM TmoBeAeHuU. Ilpu moarotoske
CHEIUAIKNCTOB B SJICPHON SHEPIETHKE 0COOYI0 aKTyalbHOCTh MPUOOpPETAET
«KyJbTypa 0€30IacHOCTH», KOTOpasi WrpaeT BaXHYIO pPOJb B
dbopMHpOBaHUU KaapoBOro pe3epBa crnenuainctoB. Cucrema IEHHOCTEH
pPabOTHUKOB OTpa)aeT MOTUBAIIMOHHbBIC, KOTHUTHUBHBIE U SMOIIMOHAIIbHbBIC
KOMITOHEHTHI, (GopMHpYIOLTUECs B CTPYyKType JudHOCTH. Cucrtema
nenHocteil pabotuukoB 'K «Pocatom» opueHTHpOBaHa Ha MIOOATBHYIO
CTPATETUI0 TEXHOJOTHMYECKOTO JIMJAEPCTBA, HAYYHO-TEXHOJIOTUYECKOIO U
WHHOBAIIMOHHOTO pa3BuThs [1, 2].

Kopnopatusnsie nennoctu 'K «Pocarom» gpopmupyrorcs B cucteme
COLMAIbHO-OPUEHTUPOBAHHOM TOJINTUKMU, HaNpaBJICHHOU Ha
YAOBJIETBOPEHUE MaTEPUATIbHBIX, COIUAIBHBIX U JTYXOBHBIX MOTPEOHOCTEH
nepcoHana. KIlloueBbIMM HAmNpaBJICHUS TAaKOW MOJIMTUKHU  SIBJISIFOTCS
NoA/Aep>KKa JIMYHOCTHOTO W TPOQPECCUOHATBLHOIO Pa3BUTUA PaOOTHHUKOB,
dbopMupoBaHHEe HX 370pOBOro oOpa3a KH3HH, JOMOJHUTEIBHOE
MEIUIIMHCKOE W  HEroCyJlapCTBEHHOE TIEHCHOHHOE  oOecreueHue,
MPEIOCTABJICHUE KOPHOPATUBHOIO KWIbA. MeXaHu3M peanusaiuu
KOPIIOPATUBHBIX IIEHHOCTEM OCHOBAH Ha CO3JaHUM KOPIIOPATUBHOM
KyJbTYphl, (OpManbHBIX M He(POPMaIbHBIX HOPM MPOU3BOJCTBEHHOTO
MOBEACHUS, KOJeKca Mpo(hecCHOHATBHOM ATUKU PAOOTHUKOB B SJIEPHOU
DHEPIreTUKE, KOTOPbIC MOJJIEPKUBAOTCA OOJBIIEH YaCThIO COTPYIHHUKOB.
[{eHHOCTHBIN AUANOT MEeXAY MpodecCHoHaTbHBIMU TPYITIaMi PAOOTHUKOB
OCYILIECTBIISIETCS B TMpolecce O0O0ydeHus, mepeoOydeHus U poTaluu
nepcoHajga Ha 0aze CO3/IaHHBIX MOTHBAIIMOHHBIX CTHUMYJIOB U CHCTEMBI
nootpenus 3pHEKTUBHOTO MTPOU3BOICTBEHHOTO MTOBEICHHUS.

JIMTEPATYPA
1. Cmupnosa T.JI. KopriopatuBHble cucTeMbl 00yueHUs! KaK TEXHOJIOTHS MOBBIIIEHUS
KOHKYpeHTocrocoOHOoCTH TpennpusaTuii / CoBpeMeHHbIE HAYKOEMKHE TEXHOJOTHH. —
2008. —Ne 1. — C. 87-88.
2. CmupaoBa T.JI. UYenmoBeueckmit karmurtan B sgepHom TOK Poccum // Ycnmexum
coBpeMeHHOTro ectecTBo3Hanus. — 2008. — Ne 12. — C.72-74.
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O®OPMUPOBAHUE MACKYJIMNHHOCTHU B CBETE ITPOBJIEMBbI
KPU3UCA CEMbU KAK COIITUAJIBHOI'O HHCTUTYTA

Cepbun A.B., I'aman JI.A.
Cesepckuu mexrnonoeuyeckui uncmumym HUAY MUDHU, 636036,
2. Cesepck, Tomckoti 06a., np. Kommynucmuyeckuii, 65
e-mail: serbin-96@mail.ru

Ha pyb6exe XX-XXI| BB. o0ocTpsieTcs HHTEpeC K TeHJICpHOU
TEMaTHUKe, 4YTO O0YCIOBJICHO TIyOOKHMMH HM3MEHEHUSIMU BO Bcex cdepax
COBpEMEHHOro ooO1miecTBa. O HaKo 3HAYUTEIbHAS YaCTh padoT, CBSI3aHHBIX
C TEeHJEPHOU MPoOIEeMATUKOM, MOCBSAIIEHA SMAHCUTIALINY KEHIITUH. Mex 1y
TE€M, B COBPEMEHHOM OOIIIECTBE CYIICCTBEHHBIC U3MEHECHUS MPETEPIICBAIOT
TaKXe MPEJCTABICHUS O POJIM MY)KYMH, B YaCTHOCTH, MPEACTaBICHUS O
MAacCKyJIMHHOCTH, KaK BaXXHOM COIMOKYJbTYypHOM (aktope. OO0
aKTyaJbHOCTU JaHHOM TEMbl CBUJIETEIBCTBYET PACTYIlee KOJIUYECTBO
Hay4YHBIX MyOJauKaIui, MNpPOBEJCHUE HAy4YHBIX KOHpEepeHUHd u T.1.,
MOCBSIIICHHBIX JAHHON TEMATHKE.

VY pa3nuuHbIX HApOJOB C APEBHUX BPEMEH YIEISAJIOCh BHHUMAaHUE
GbOpMHPOBAHUIO MACKYJIWHHOCTU. Tak, B IEJIOM psiA€ TPaAUIMOHHBIX
COOOIIECTB BIUIOTH JI0 HACTOSIIETO BPEMEHH BaXKHYIO POJIb B CTAHOBJICHUH
MY>KUMHBI 3aHUMAET 00psT HHUITAIMU. B coBpeMeHHOM 0O0IIIeCTBE, B TOM
YHCJIE POCCUMCKOM, JUIHTENIbHOE BpeMsi (OpMHPOBAHHWE MACKYJIMHHOCTH
CBSI3BIBAJIOCh CO Clyk00i B apmuu. [Ipumeuatensno, uto B Poccun B
HACTOSAIEE BPEMS JIFOAU CTAPUIETO MOKOJICHUS, B OTJIMYME OT MOJIOJICHKH,
MO-TIPEXXHEMY CKJIOHHBI pacCMaTpPUBaTh apMEUCKYIO CITYXO0Y, KaK BaKHBIN
KPUTEPU MaCKyJIMHHOCTH.

BakHbIM areHToM COIMaIu3alMu  JIMYHOCTU SIBJIIETCS  CEMBbSI.
CTpyKTypHbIE HW3MEHEHHMS, MPOUCXOJAIINE B MMOCTUHIYCTPUATIHLHOM
oOlIlleCTBE, HAMPSMYIO 3aTPOHYJIM CEMbIO, KaK COIMAJIbHBI WHCTUTYT,
HbIHE MepeKUBaOINi Kpusnuc. OTHUM U3 BaXKHBIX CIIEICTBUI 3TOTO CTaJIO
MOCTETICHHOE TMPEOJ0JICHUE YKOPEHUBIIMXCS B OOIIECTBEHHOM CO3HAHHUU
MPEACTABICHUIN O TE€HIEPHBIX POJIAX, B YACTHOCTH, O MACKYJIMHHOCTH. Tak,
JUTUTEIIbHOE BpeMs B 00IIecTBe Mpeoliaaaia TeHaepHas Mmospu3aius, C
XapakTepHOW i1 HEE MOJAEIBI0 «TET€MOHHOW MACKYJIMHHOCTHU,
yCBaMBAa€MOW B 3HAYUTEIIBHOM CTENEHH B CEMbE, NPEXKIAE BCErO 4epe3
oOpa3 otia. Yepramu Takoil MOJENU SIBJISIIOTCS M30eraHue My>KUMHaMu
(OCKEHCKHMX» SMOIIMOHAJIBHBIX MPOSBICHUHN, (PU3MUECKOE MPEBOCXOCTBO,
MOATBEPKACHUE CBOEH MO3UIMM TyTeM Hacuiusg. M3meHeHust B cdepe
OOIIIECTBEHHOT'O pa3/iefieHus] Tpyjaa OOYCJIOBWIM OCJa0JIeHUuEe TeHJIepHOU
MOJISIpU3allil B OOIIECTBE W CEMbE; MPOSBUIUCH CJIa0ble CTOPOHBI
«TeTeMOHHOM MACKYJMHHOCTH», Ha CMEHY KOTOpOW MNpUXOAUT OoJjiee
IJJACTUYHAs MOJIEIb «IUTHOPAJIMCTUYECKON MYKECTBEHHOCTH.
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YIIPABJIEHUE 3SHAHUAMHU IIEPCOHAJIA T'K «POCATOM» B
HNPPOBOU SJKOHOMUKE

Cmupnosa T.J1.
Obnunckut uncmumym amomHou suepeemuxu HUAY MUDU,
249040, 2. Obnunck, Kanyscckas 06.a., Cmyoeopoook, 1

TpeOoBaHUsS K BBICOKOTEXHOJIOTHYHBIM MPOAYKIMUA M YyCIyram B
AJIEPHOM SHEPTEeTUKE HA MEXIYHAPOJHOM PBIHKE ITOCTENEHHO BO3PACTaIOT,
YTO MPUBOJUT K HEOOXOJAUMOCTH HHPOPMAIMOHHO-TEXHOJIOTHYECKOTO
CONPOBOKJICHUSI MAPKETUHIOBBIX MPOEKTOB, COKPALICHHUIO JIUTEIbHOCTU
IPOU3BOJACTBEHHOIO IMKJIA M CHIKEHUIO YpPOBHSA C€0ECTOMMOCTH
IPOU3BOJCTBA 3a CUET LUPPOBBIX JOTUCTHUECKUX cucTeM. [IoMCK HOBBIX
KOHKYPEHTHBIX MPEUMYILECTB Yepe3 pa3BUTHE UH(QPACTPYKTYphl B
AJIEpPHOM SHEPreTHUKE OPUEHTUPOBAH HA UCIOJIb30BaHUE U(POBBIX CETEH U
HU(POBBIX TEXHOJIOTMI OOy4YeHMs IMepcoHalla, COKpAalleHUE IMOTEPh
WHTEUIEKTYaJIbHBIX ~ PecypcoB, (OpMUPOBaHHE KapT HAKOIUIEHHBIX
NpOo(ECCUOHANBHBIX 3HAHMM KBAIM(PUKALMOHHBIX TpyHH, pa3padOTKu
THOKHX MOIX0JI0B K KOMMEPITUAIN3aIllui TeXHOJIOTHH [1].

[MudppoBast sBomonust cTpykryp nauBu3nMoHOB ['K  «Pocarom»
CocoOHa 00ecTeuuTh POCT HKOHOMUYECKON 3(PPEKTUBHOCTU IMPOLIECCOB
Ha OCHOBE BOCIIPOM3BOJCTBA U MOHHTOPHHIA KaK SIBHBIX, TaK M HESBHBIX
KOPIIOPATUBHBIX 3HAHMN MpOodecCHnOHATbHO-KBATU(PUKAINOHHBIX TIPYIII.
[Mudposoit moaxoa ymnpaBieHUs B SACPHON SHEPreTHKE (POPMHUPYETCS MO
CTpaTernyeckuM 0a30BbIM HaIIPaBJICHUSM: BHYTPEHHSsSI KOpPHIOpaTHUBHAs
cpela C LIENbI0 CHUKEHHS ONEpallMOHHBIX H3IEepXkKeK; WH(OpMAaLUOHHbIE
MPONYKTBl W CEPBUCHI [JII BHEIIHUX PBIHKOB C LEJIBK PACIIMPEHUS
INPOJBMKEHUS SACPHBIX TEXHOJOTWU; LEHTPbl KIIIOUEBBIX KOMIIETEHIIHIM
JUISL  TIOAJIEPAKKHA KOPIOPATUBHBIX  MH(GOPMAIIMOHHO-TEXHOJOTUYECKHUX
MPOLIECCOB U TOPU3OHTAIBHOM WHTErpallMi JAUBU3HOHOB; (POpMUpOBaHHE
KyJIbTYpbl LIEHHOCTEH Ha OCHOBE CETeBOM Mojenu OusHeca H
COBEPILIECHCTBOBAHME  TEXHOJOTMYecKoW  OezonmacHOCTH.  [IpoexTsl
mupoBU3alMK B AJEPHOM DSHEPreTUKE TMPEANoiaraloT H3MEHEHHE
OpPraHU3alMOHHON CTPYKTYpbl JHWBH3UOHOB, IOCTPOEHBI IO MPHHLMITY
CKBO3HBIX TEXHOJIOTUM, BKIKOYAIOT Takue, Kak « HoBble MPOU3BOACTBEHHBIE
TexHoJIoTun», «bospmme naHHble», «KBaHTOBBIE TEXHOJIOTMM CBSI3HY,
«TexHonoruu BUPTyaaIbHOU U JOTOJHUTEIBHOU PEATBHOCTI.

JIUTEPATYPA
1. CmupnoBa T.JI. Pa3BuTHe >KOHOMMKHM 3HaHMA B sepHOM sHepretuke PO //

Pa3Butre MeHemKMEHTa B YCIOBHUSAX Tepexoia K mudpoBoil dKoHOMHUKE. — [lepmb:
[M'HANY, 2017. — C.295-298.
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«CKPBITAA BEJIUKASA CTPATEI'USI» CIIA HA
MEXIAYHAPOJHOU APEHE (PYBEXK XX-XXI BB.)

Coxkonos H.H.
Hayuonanvnoiii uccneoosamenvcrkuii Tomckuti 20cyoapcmeeHHblil
yuusepcumem, 634050, 2. Tomck, np. Jlenuna, 36
e-mail: sokolov.nsokolov@yandex.ru

Kpyiienue OUMONSPHON CHCTEMbI MEXAYHApOIHBIX OTHOIICHWN Ha
pyoexxke XX-XXI| BB. (BOCHHO-TIOJIUTHYECKOE U HKOHOMHUYECKOE
npotuBocTtosinue CCCP u CIHIA B roasl X0JIOJHON BOMHBI) MOCTABUIIO
MHPOBOE  COOOIIECTBO TMepeJ] HEOOXOJUMOCThIO JIMOO BBICTPOUTH
YHUBEPCAIbHBIM MUPOMOPSAOK, OCHOBAHHBIN HAa PHIHOYHOM 3KOHOMUKE U
JIEMOKPATUYECKUX MPUHIIUIAX, JTMOO OOHOBUTH TPAJAUIIMOHHBIE JOKTPUHBI
dbopMHUpPOBaHUST MHOTOIIOJIFOCHOTO U MHOTOIOJISIPHOTO MUpPa, OCHOBAaHHOTO
Ha COOJIOJIEHUU HAIIMOHAJBHBIX MHTEPECOB BCEX CTpPaH M PETMOHOB Ha
3eMHOM IIape U «OaJlaHCce CUI» B paMKaX BCETO MUPOBOI'O COOOIIECTBA.

«YeTpIpHAAIATh IYHKTOBY» YCTPOMCTBA «HOBOTO MUPOBOTO MOPSIAKAY,
npeanoxennsie npe3uneHTom CIIIA B. BuibCoOHOM B MEKBOEHHBIN
MEepUOJI, MOMUEPKUBAI aMepukanckuil aBTop ['. Kuccunmxep, HE TOJIBKO
CrocOOCTBOBAIM  pa3phiBy €  TOJUTHUKOW  HW3OJALMOHM3MA  Ha
MEXIYHApPOIHOW apeHe, pa3pyliaid TPaauLMOHHBIA €BPOMOLEHTPU3M
XIX-nauama XX Beka, HO U CO3JaBalidi  NPEANOCHUIKM ISt
MHTEPBEHIIMOHUCTCKOW BHEIIHEN MoNMUTUKU CIIA B mOCIE€BOEHHBIE TOMBI,
0c000 NOCJIe OKOHYAHUS XOJI0JHOU BOMHBI.

B 1990-¢ rr., Bpems npesunentctBa b. Knunrona, skcnancus CHIA
Ha MEXIyHapOJIHOW apeHe OCYIECTBISIach B (popMe Tak Ha3bIBAEMOTO
«HOBOT'O BUJILCOHM3MAaY. «Benukasy nubepanbHas uaes, pazpadbarbiaemast
B OTO BpeMs B aMEpPUKAHCKUX  OOIIECTBEHHO-TIOJUTHUYECKUX U
aKaJIeMUYECKHX Kpyrax, He TOJIbKO OKOHYATeNbHO 3akpenuiia oTka3 CIIIA
OT HM30JISIIUOHU3MA, HO U «CKPBITO» OIpaBAblBajlia KaK «MSTKYIO», TaK U
OKECTKYIO» CUITY Pajiy paCUIMpPEHUs PhIHOYHON SKOHOMUKHU U OypKya3HOU
JEMOKpAaTUM B MaciiTadax BCEro MHUPOBOIO COOOIIECTBA IOJ ATUIO0M
CILIA.

Ha mpaktuke »5TO 03Ha4Yajo OCYIIECTBICHUE TOJUTHKA PaX
Americana (yCTpoWCTBO «MHpa I0-aMEPHKAHCKH») TIOCIEC KPYIICHHUS
«OUMOJIAPHOCTH» HA MEKIyHAPOIHON apeHe BIUIOTH J0 HAIIMX THEH.
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WHHOBAIIMOHHBIE MOAXOAbI B MTPO®ECCUOHAJBHOM
INOATOTOBKE U OBYYEHUHU CIIEHUAJIMCTOB A9C

Ywarosa B.M., Cmuprosa T.JI.
Obnunckutl uncmumym amomHou snepeemuxu HUAY MUDU,
249040, 2. O6nunck, Kanysccrkas oon., Cmyozopoodox, 1
e-mail: ctl2002@mail.ru

AKTyanbHOCTh ~ pPAcCMOTPEHHUSI  BOIIPOCA  COBEPLICHCTBOBAHUS
MOATOTOBKM CTYACHTOB, OPHUCHTHPOBAHHBIX Ha pabOTy B SACPHOU
DHEPreTHKE, BhI3BAaHA HECKOJIBKUMHU MTPUYUHAMH: 0COOBIMU TPeOOBAHUSIMHU
K  CIeHHAJIACTaM B  CHCTEME  CHEUUAJIM3aluyd  JHBU3HOHOB,
HE00X0AMMOCThIO (POPMHUPOBAHUS KYJIbTYPbl O€30MACHOCTH MEPCOHANa Ha
WHJUBUyaIbHOM YypOBHE, BHEJIpEHHUEM HWH(GOPMAIIMOHHBIX CHCTEM B
oOpa3oBaTelbHOM Ipoliecce. Bpicokoe kauecTBO Npo¢hecCHOHATBHOU
IIOATOTOBKHU IepcoHaa obecrieunBaer HKOHOMHUYECKYIO 51
MPOU3BOJICTBEHHYIO Oe3omacHocTh ADC. VHHOBAIIMOHHBIM IMOJIXOJ B
dbopMHpOBaHUN HABBIKOB MPOU3BOJCTBEHHOTO MEpcoHaia Oa3upyercs Ha
COYETAHUU AaKTUBHBIX W HMHTEPAKTUBHBIX METOJ0B MpodeccuoHaIbLHON
MOJATOTOBKH, WHTETPALIUU JUYHOCTHO-OPUEHTUPOBAHHBIX u
MH(QOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTHH,  HCIOJb30BaHUU
AIIEKTPOHHBIX TPEHAXEPOB B pecypcHbix 1 R&D nenTpax [1, 2, 3].

[Ipennpusituss 'K «Pocatom», Ha 0a3e KOTOPHIX OPTaHU3YIOTCS
pEeCYpCHBIE LIEHTPHI Ui MEpCOHaNa, CO3/1at0T OJaroNnpUsATHBIE YCIOBUS JJIS
pa3BUTHs  HAYYHO-HCCIIEJOBATEIbCKUX  IPOEKTOB, 00pa30BaTENbHBIX
IIPOrpaMM MOATOTOBKH JILAEPOB BCEX YPOBHEN ynpasiieHus. Dopmupyercs
MIPOU3BOJICTBEHHAs KYJIbTypa, OPUEHTUPOBAHHAS HA BBICOKUII KOHEUHBIH
pe3yapTaT IMEepCOoHaja, BBICTPAUBAECTCS MPOEKTHAsI MOTHBALUUS U
BOBJICYCHHOCTh, TMPEEMCTBEHHOCTh KaphEpPHBIX JIECTHUI[ Ha 0aze
kopnopatuBHoi  minatpopmel  ETWEB,  mnpoBoguTcss  kapbepHOe
KOHCYJIbTUPOBaHUE TMPOdecCHOHATBHO-KBATU(MUKAIIMOHHBIX TPYII, YTO
ONpEeneIIsIeT 0COOEHHOCTH WHHOBAIITMOHHOTO u MPaKTUKO-
OPUEHTHUPOBAHHOTO MOJAXO0/Ja B MOJTOTOBKE M OOyYEHUU MepcoHana s
CTPOSILIUXCS] pOCCUUCKUX U 3apyOexkHbix ADC.

JIUTEPATYPA
1. CmupnoBa T.JI. TeopeTHKO-MeTONOJIOTMUYECKUI aHaIM3 pbIHKA paboyeil cuibl B
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2. Cmupnosa T.JI. Mojenu MHHOBALIMOHHOW MOATOTOBKM crienuanuctoB B Poccun //
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3. CmupaoBa T.JI. TeopeTHKO-METOMOIIOTUIECKAN MOIXOA K OIIEHKE TpaHC(hOpMaIuu
CTPYKTYpbl pbIHKa paboueil cuibl // BectHuk KemepoBckoro rocymapcTBEeHHOTO
yauBepcureta. — 2014, — T.2. — Ne 1 (57). — C.231-234.
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PA3BBUTUE UHTEJUVIEKTYAJIBHOI'O TIOTEHLHAJIA
IEPCOHAJIA BBICOKOTEXHOJIOT' MYHbIX KOMITAHUI

Ileemkos B.E., [[semkosa B.E.
Mockosckuii 2cocyoapcmeentbulil 001acmHOU YHUGepCcUumenm,
2. Mockea, Mockosckoti 061, yi. Paouo, 10a
e-mail: vezvet@list.ru

OCHOBHBIMM  3a/layaMM  HWHHOBAI[MOHHOM W  CTpaTErnyecKoiu
PKOHOMHUYECKOM aesrtenpHOcTH ['ockoprmopanuu «Pocatom» u  ee
DIEKTPOIHEPTETUUECKOTO AUBU3UOHA SBISIOTCS: COXpAaHEHUE 3HAHUM IS
CO3/IaHMsI W PAa3BUTUS HOBBIX SACPHBIX TEXHOJOTH, oOecreueHne
YCTOHYHBOTO JIOJITOCPOYHOTO M COATaHCHPOBAHHOTO PA3BHUTHS SIAEPHOTO
CEKTOpa DKOHOMHKH; (opMHpOBaHUE rJ100aIbHON
KOHKYPEHTOCOCOOHOCTH. YenoBeueckuid (pakTop ONpeAessieT CTENeHb U
HanpaBlICHUE W3MEHEHWs OpraHu3anuu. B cBs3u ¢ 3TUM Bce Oombliee
3HaYeHWE JMJI1 JIOCTIDKEHHUS OpraHU3allMOHHOTO YyCIeXa HauyWHAIoT
npuoOperaTh  JIIOAHW, BO-IEPBBIX, HAJECJICHHbIE HHTEIUIEKTYaIbHbIM
NOTEHLMAJIOM, MO3BOJIAIOIIMM MM BBIIBUTaTh M HPETBOPITh B KU3Hb
PUCKOBaHHbIE HEOUYEBUIHBIC MJIEH, BO-BTOPHIX, T'OTOBBIE OCBAaWBATh U
peanusyromue 3TOT MOTEHIUaN, B-TPEThbUX, CIIOCOOHBIE B3SITh Ha ceOs
OTBETCTBEHHOCTb 3@  pe3yipTaThl. TakuM  0o0pa3oM,  pa3BUTHE
MHTEJJIEKTYaJIbHOTO TMOTEHIaJla CTAaHOBHUTHCS TJABHOM COCTaBIISIIOIIEH
pa3BUTHS KOMIAHUH B IIEJIOM, PE3YJIbTaTOM KOTOPOTO CTaHOBHUTHCSA
MOJTy4YEHUE CEPhE3HBIX KOHKYPEHTHBIX IPEUMYIIECTB Ha PhIHKE.

Crparerusi pa3BUTHS MHTEJUIEKTYaJIbHOTO TOTEHIIMANA MepcoHaa
BBICOKOTEXHOJIOTHYHBIX KOMIIAHWM JOJKHA OBITh OpPHUEHTHpPOBAaHA Ha
CIIEAYIOLIHE CTpaTeru4eckue PUOPHUTETHI: CTUMYJIHPOBaHHE
MHTEJUIEKTyaJJbHOTO ¥ MHHOBAIIMOHHOTO  TOTEHIMajda  IepcoHana;
pa3paboTKy MOAETM MOTHBALlMM IEPCOHANA; IMOCTPOEHHE OTBEeyaroUeh
COBPEMEHHBIM TpPEOOBAHUSAM CHCTEMbl OPraHU3ALMOHHOTO OOy4YeHHUs
NepcoHaNa; CO3JaHME YCIOBUM JJii pPa3BUTUS U NPOABMKEHUS
COTPYIHHUKOB; BBISIBIICHUE KPUTEPUEB OLIEHKH I(PPEKTUBHOCTH PA3BUTHUS
YeJIOBEYECKOro Kamurtajga. B CBSI3M ¢ 3THUM, 4YTOOBI YIy4dIIUTh BCE
OpraHM3allMOHHBIE [OKA3aTeIN, KOMIIAHWW JOJDKHBI HHBECTHPOBATh B
pa3BUTHE UHTEIUIEKTYaIbHOTO MMOTEHIIMAJIA IEPCOHANIA.

JIUTEPATYPA
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INPOBJIEMbBI ONEHKH UHTEJIVIEKTYAJIBHOI'O
ITOTEHIIUAJIA ITEPCOHAJIA
BBICOKOTEXHOJOT'MYHbIX KOMIIAHUI

[]eemxosa B.E., [[eemkos B.E.
Mockosckuii eocyoapcmeenHulil 00J1ACMHOU YHUGepCUmem,
2. Mockea, Mockosckoii 001., ya. Paouo, 10a
e-mail: vezvet@list.ru

Pa3paboTka METOOB OIICHKM M BBISBICHHUS OCHOBHBIX MOKa3aTeleH,
10 KOTOPBIM MOKHO MPOU3BECTU OLICHKY MHTEIUIEKTYaJIbHOIO ITOTEHIIHAIIA
MEpCOHAJIAa OPTaHU3ALUN SABJISCTCS BAKHEUIIEH 3a/1a4€il HA IyTHU CO3/IaHUs
YCTOMYMBBIX  KOHKYPEHTHBIX  IIPEUMYLIECTB  BBICOKOTEXHOJIOTMYHBIX
KOMIIaHUM.

Hccnenosarenamu IIpeUIaraeTcs MHOYECTBO pa3IMYHBIX
[IOKa3aTejled JUIsd OLEHKUM MHTEUIEKTyaJIbHOTO IIOTEHIMANA: COCTaB
YEJIOBEYECKUX PECYpPCOB OpraHU3aluy; CTENEHb YIOBIECTBOPEHHOCTU
NepcoHaa; 3aTpaThl HAa MEPENOJrOTOBKY M IMOBBILICHHE KBaTU(UKALUU;
TEKy4eCTh IIEPCOHAIIA.

[Ipn OILICHKE WHTEIJIEKTYaJIbHOTO MIOTEHIIAAJIA B
BBICOKOTEXHOJIOTUYHBIX OPTaHU3AMUAX MOKHO BBIIEIUTH JIBE OCHOBHBIC
npoOiemMbl — BHEAPEHUE W BiusiHUE. [ pelieHust nepBoid mpooiemsl —
BHEJIPEHUSI — 3HAUYEHHUE MMEIOT JIaHHbIE, MMOKa3bIBaoue 3PPEKTUBHOCTD
MIPUMEHSIEMBIX METOJIOB OLIEHKH MHTEIUIEKTYaJIbHOTO IOTEHIMANA.

Bropas mpobnema — BiusiHUE — TpeOyeT HaAEKHBIX JaHHBIX [JIS
OLICHKM BJIMSIHUS METOJOB YIIPABJICHUS MHTEJUIEKTYyaJIbHBIM ITOTEHIUAIOM
Ha (PMHAHCOBBIE PE3YJIbTATHI JEATEIBHOCTH KOMITaHUU.

HeoOxoaumMo MOAYEpPKHYTh, YTO KaXJ0€ NPEANpUsITHE B CHITY
cietupuKu CBOEH NEeATEIIbHOCTU U WHIUBUAYAJIBHOCTH
OpPraHMU3alMOHHOIO IIOCTPOECHUS MOXKET CAaMOCTOSTEIBHO OIpPEAEIUTh
CBOIO CHUCTEMY II0Ka3aTeseu Uil OLEHKU M pacuera UHTEIUIEKTYyaJIbHOTO
MTOTEHIUAJIA U ONIPEACIICHUS CTPATErUU PA3BUTHSL.

JIUTEPATYPA
1. Kocbmuna E.A. Mexanu3Msbl ynpaBlieHUs HHTEUIEKTyalbHbIM noTeHiuanom. CIIb. :
Wzn-Bo «ubo-ma», 2004.
2. Yeborapés H.D. VHHOBanMOHHAs TOJWTHKA © YEJOBEUSCKHH KaluTal B
HedTerazoBoit orpaciu TOK Poccun : Monorpadus. — M : TIpocnexr, 2018. — 184c.


mailto:vezvet@list.ru

CEKIHUA «ComuanbHble 1 9JKOHOMHYECKHE MPOOIeMbI HHHOBAITMOHHOTO
Pa3BUTHS ATOMHOH OTPACIII» 135

HNEPCHHEKTUBBI PASBUTUA AAEPHOI'O KJIACTEPA B
IHEPBOM HAYKOI'PAJIE POCCHUH

Yyepees A.C.
Obnunckuti uncmumym amomuou snepeemuxu HUAY MUDU,
249040, 2. Obnunck, Kanyscckoti 06.1., Cmyozopoook, 1
e-mail:alek.chugreev@yandex.ru

[lepcnexkTuBBl  COUMATBHO-3KOHOMHUYECKOTO pa3BuTus (OOHHMHCKA
onpeznenensl 10 2025 roga. OOHuHCK B MaciuTabax Kamyxckoit odnactu u
BCEM CTpaHbl SBJSIETCS LEHTPOM pPa3BUTUSA TEXHOJOTMHA W 3HAHUU
MHUPOBOTO YPOBHSI B pa3InyHbIX oTpacisix. Ha 6aze O0HuHCKa ObLI co3AaH
«Kiacrep siaepHbIX U paAuallMOHHBIX TexHosorui Kamyxckoit o6nactu» B
2017 romy. B pasnuuHBIX OTpacisiX IPOMBINUIEHHOCTH, 3KOHOMMKH,
MEAMIMHBI PETUOHA HapaOOTKU YYEHBIX SAJEPIIMKOB JOJDKHBI OBITh
UCIIOJIB30BaHbl B IIOJHOW Mepe. OTO TIJIaBHas 3ajada IpU CO3JAAHHUH
AIEpHOrO  Kjactepa. bmaromapss  paauonpenaparaM, — CO3JaHHBIMHU
OOHMHCKMMH y4Y€HBIMHM, MOXHO JOCTHYb CTOIPOLIEHTHOM paHHEH
JIMarHOCTUKHN OHKOJIOTUYECKUX 3a0oJieBaHui. B Onmvkaiiiiel nepcrexTuBe
OOHMHCK JOJIKEH CTaTh OCHOBHBIM DeepaibHbIM LIEHTPOM AUArHOCTUKH
U JICYEHUS] OHKOJIOTMYeCcKuX 3a0oneBaHuil. Kiactepbl OCHOBHON MEXaHU3M
CO3JaHUsl  BBICOKOI(P(PEKTHUBHOM HAYKOEMKOW 3KOHOMHUKE pErHOHa.
[Ipumep TOMYy BBICOKasg OLEHKAa HAy4YHOW [JEATEIIBHOCTH YYEHBIX
Haykorpazaa. [Ipemusimu nmpaBuTenbcTBa HarpaxacHsl, yueHble u3 ®OU u
MPHII. Komnanus K «Mup-®apma» Bomuia B Ton-10 sydmmx
WHHOBAIMOHHBIX npeanpustuii Poccun [1].

PernonasbHasi NOJIMTHKA pPacCMaTpUBAET CO3JAHUE  SIIEPHOTO
KJIacTepa KakK IJIaBHbIA BEKTOP 3KOHOMUYECKOIO Pa3BUTHS Halleld 00JacTH.
B3anmonencTBue sIEpHOro Kiacrepa ¢ JIPYyrMMH KIIACTEPAMH CO31aeT
OJaronpusITHBIE YCIOBUS AJIsl JAIbHENUIIETO Pa3BUTHSI SKOHOMUKH PErHOHa

[2].

JIMTEPATYPA
1. TIporpamMmma KOMITJIEKCHOTO CONMATBHO-YKOHOMUYECKOTO pa3BUTHs T. OOHMHCKA KaK
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I'EHAEPHAS IIOJIMTUKA B POCCHUU: BBI3OBbI J1JIsA
PEI'TMOHOB NTHHOBAIIMOHHOI'O PA3BUTHUA

Illeguenko MMl, Heoocnacoea O.H.l, Bomsxosa U.B.*
' Tomckuii nonumexwnuueckuii yuusepcumen,
634034, 2. Tomck, np. Jlenuna, 30
2 Cesepckuti mexnonoeuyeckuti uncmumym HUAY MUDH,
636036, 2. Cegepck, Tomckoti 001., np. Kommynucmuueckuti, 65
e-mail: marshef@mail.ru

Kak wu3BectHo, Ha Hadanmo 2018 roma B Poccuiickoit deneparumn
npoxuBanu 146,9 MIH. YemoBEeK, W3 HUX NOYTH 79 MUJUIMOHOB -
XKEHIIMHBI. J[0oMs1 )KEeHIIUH B OOIIed YUCICHHOCTH 3aHSITOrO HaceJIeHHs B
Halllel CTpaHE€ OYE€Hb BBICOKA, OHa cocTaBisieT 54%. Jlns poccuiickux
JKEHIIUH XapaKTepHAa BBICOKAs SKOHOMUYECKAsh AKTUBHOCTh: €€ YPOBEHb B
TPYJIOCIIOCOOHOM BO3pacTe COCTABIISIET B Hatleil ctpane 77%. JKeHuuHbI B
Poccun cocTaBisilOT 3HAUMMYIO YacThb BBICOKOKBAJIM(UIIMPOBAHHBIX
Hay4YHBIX KaJpOB: Ha UX J0Jt0 mpuxonutcs 25% noktopoB Hayk U 41%
KAaH/IUJIaTOB HayK.

Opnako 3a nagoCHbIMH LU(PpPaMH CKpbIBAaETCS HeMaslo MU(OB. Mud
Nel: B Poccum mOCTHTHYTO palMOHANBHOE TEHACPHOE PAaBHOBECHE B
CTpYKType 3aHATOCTH. OTHAKO aHAJIU3 MOKa3bIBAET, YTO BO MHOTUX chepax
HKOHOMHYECKOUN NIeATETbHOCTH CYLIECTBYET 3HAUUTENIbHBIM TucOanaHc: B
TOpPromje, 00pa30BaHUU, MEIUIIMHE 3AHSTHI MPEUMYIIECTBEHHO KEHIIIMHBI,
OJIHAKO PYKOBOJMUTENU - NPEUMYIIECTBEHHO MYXYHMHbl. Mug Ne2:
JUCKPUMUHALIAS B JOXOJAxX >KEHIIMH OTCYTCTBYET. AHalu3 JaeT UHYIO
uHOpMAIMIO:  JKEHIIMHBI, Kak TMpaBujo, paboTaloT B  MEHee
«IPECTUIKHBIX» OTPACIAX, OOJBIIMHCTBO JKEHILIUH 3aHATHI B cepe yCIyT,
r7ie 3aprJiata cymiecTBeHHO Hipke. Mudg Ne3: myxuuHe jerde oOpecTH
3HAYUTENIbHOE OOrarcTBO. AHaIM3 IMOKa3aj, 4YTO Cpelr >KEHIIMH (B TOM
yucie u B Poccrn) ¢ KaxabIM roJloM MOSIBISIETCSl Bce OOJblle BIajielell
OTPOMHBIX COCTOSIHWI, B TOM YHCII€ CO3JIaHHBIX OJlarojapsi UX JMYHBIM
yewusiM. Mug Ne4: XKenckoe mnpeanpuHUMATENbCTBO HE 3aCITyKUBAET
CEepbE3HOTO BHMMAaHHUS, 3TO B OCHOBHOM yaen Myx4uH. Ha camom nene,
JI0JIS JKEHIIUH, 3aHATBIX MPEIIPUHUMATEIBCTBOM, BO BCEM MHUPE aKTUBHO
pacrer, a B Poccuu 3a nocnegnue 10 jeT oHa yBenuuuiach Oojiee yem
BJIBOE.

CoryiacHO CTaTUCTUYECKUM JaHHBIM, >KEHIIMHBI B P® B uenom
JIOBOJIBHO XOPOIIO MHTETPUPOBAHBI B TPYAOBYIO JA€ATEIbHOCTb. (OHAKO,
COXpaHEHUE HEPABEHCTBA B BO3MOXKHOCTSX JIJISl IOJHOLICHHOW peaiu3alyu
WHTEJUIEKTYaJIbHOTO, JyXOBHOI'O, HPAaBCTBEHHOIO M 3KOHOMHYECKOIO
NOTEHIMAJIA KEHIIMH OTPAaHUYMBAET TEMIIbl COLMAIBHO-3KOHOMUYECKOTO
Pa3BUTHUSA JIJIsl CTPAHBI B LIETIOM.
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MHBECTUIIMOHHAS NIOJIUTUKA B COEPE
AJEPHOU DOHEPTETUKU

Ulpaunep A.J., ununnosa H. A.
Cesepcruu mexuonocuyeckuu uncmumym HUAY MUDHU, 636036,
2. Cesepck, Tomckoti 06a., np. Kommynucmuyeckuii, 65
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B coBpeMEHHOM MHpE C KaKIbIM TOJAOM pAaCTET NOKa3aTelb
sHepronoTrpedyieHust HaceneHus. B Teuenue cuenyromux S0 jer
YeJOBEYECTBO OyAeT MOTpeONsITh HSHEepruud Oojblle, 4YeM  ObUIOo
M3pPACcX0JI0BAHO 32 BCIO MPEIbIAYIIYIO €r0 UCTOPHIO.

PemenueM mnpoOnemMbl pocTa MOTPEOJEHUS SHEPTHMH MOXKET CTaTh
aKTUBHOE Pa3BUTUE SJAECPHON SHEPreTHUKHU, OJHOW M3 CaMbIX MOJIOJBIX U
JWHAMUYHO PAa3BUBAIOIIMXCS OTpaciie TiodanbHOM skoHOMHKHU. [locne
aBapuu Ha simoHckon ADC "dykycuma-1" BecHou 2011 roma mHOrume
CTpaHbl CTajld C HEIOBEPUEM OTHOCUTBCS K aTOMHOM 3HEpPreTHKe.
Bozpocumme mocne 3toro TpeboBaHMs K O€30MAaCHOCTH TPUBEIU K
HEKOTOPOMY IOJOPOKAHUIO MPOEKTOB CTPOUTEIHCTBA ATOMHBIX CTaHIIMA.
Ho, He cMOTps Ha 3TH 00CTOATENHCTBA, BCE OOJBINEE KOJUYECTBO CTpaH
CETOJHS MPUXOAAT K HE0OOXOIUMOCTH Hayalla OCBOECHUSI MUPHOTO aToMa.

SnepHas ’HEpreTuka SBISCTCS BAXXKHOM IMOJOTPACIBIO TIIO0AITHHOM
HHEPIreTUKH, KOTOpasl TOJbKO HAYMHAET BHOCHUTH 3HAUUTENIbHBIM BKJIAJ B
MPOU3BOJICTBO AIIEKTPOIHEPTUU. CebecTonMOCTb SHEPIHUH,
BbIpabaTeiBaeMoli ADC ceroaHsi, TMO3BOJIIET TOBOPUTH O CEPhE3HOU
KOHKYPEHIIMM C JPYIMMU HCTOYHMKaMmu. SIBHOe mpeumymectBo ADC —
OTCYTCTBHUE BBIOPOCOB a3p030Jiei U MapHUKOBBIX Ta30B B aTMOChepy.

Bce BbimenepeuncieHtbie  (GakTOpbl TOCHYXUIUM TPUUUHAMHU, T10
koTopbIiM ['ockopriopanust «Pocatomy», sSBISOIIAsCS OJHUM W3 JUACPOB B
aTOMHON TPOMBIIUICHHOCTH, OCYIIECTBIISIET KPYIHbIE WHBECTULIMM B
pa3BUTHE MHUPHOTO aToMa. Bompeku Tomy, 4TO TII00aTbHBIE MHBECTHITUU
MHPOBOTO COOOIIECTBA B AaTOMHYIO OJHEPreTuky cokpamfarorcs, ['K
«Pocarom» peanu3yeT 1eiblid psi TPoekToB B Poccum u 3a pyOexoM 1o
CTPOUTEIBCTBY ATOMHBIX CTAHIIUH, COOTBETCTBYIOIIMX HEOOXOIUMBIM
HOpMaM 0€30MaCHOCTH U TIPOTUBOCTOSIIIHNX JTFOOBIM BO3MOKHBIM aBAPHSIM.

B macrosmieit pabore mnpoaHaNMM3WPOBAHBI ACHEKTHI TI00aTBHBIX
WHBECTULIMM MHMPOBOTO COOOIIECTBA B ATOMHYIO SHEPIrEeTUKY, a TaKkKe
paccMOTpeHa MHBECTUIIMOHHAS JIeITeNIbHOCTh ['ockopnopanuu «PocaTtom»
1 AO «CXK».
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ITPOI'PAMMBI ITPOPECCUOHAJIBHOI'O OBYYEHUA U
IHEPEOBYYEHUA CIIEHUAJINCTOB A9C

LImuvikosa FO.A., Cmupnosa T.J1.
Obnunckutl uncmumym amomHou snepeemuxu HUAY MUDU,

249040, 2. O6nunck, Kanysccrkas oon., Cmyozopoodox, 1
e-mail: ctl2002@mail.ru

«Konuepn Pocaneproatom» SBISIETCS KJIIOYEBBIM JIMUBU3UOHOM B
TEXHOJIOTUYECKOW IEMOYKe, pPeaM3yIONUM TOCYJapCTBEHHBIC MPOEKTHI
HallMOHAJIBHOW 0€30MacHOCTU B SIIGPHOM dSHEpreTuke. MOHUTOPHUHT
YPOBHS MOJTOTOBKU MEPCOHAJIA SIBISETCS HEOOXOIUMOM YaCThIO CUCTEMBI
YIOpaBJICHUS] KOHKYPEHTOCTIOCOOHOCThIO ADC, KOHTpOJs 0€30MmacHOCTH
TEXHOJIOTUYECKHUX TPOIIECCOB M KavyecTBa BBINMOIHEHUS paboT. OCHOBHOM
1enaplo mporpaMMm oOydenusi mnepcoHana ADC sBisieTCs JTOCTHXKCHHE
paboTHUKaMU HEOOXOJUMOTr0 YPOBHS KBaTM(UKAIMK U COOJIOJCHUE
cTaHgapToB saepHo Oe3omacHoctu [1, 2]. Ilporpammbl oOydeHus u
nepeoOyuenusi mnepcoHana ADC BkiIoudaloT B ce0a  (hopmMupoBaHue
po¢eCCUOHATIBHO-TEXHUYECKUX U YIIPABICHUECKUX KOMITCTCHITUH.

[Iporpammel  0oOyuenust mnepcoHana ADC OpUEHTUPOBAHBI Ha
NOAACPKKY KBaM(pUKaUid paOOTHUKOB, aaNTallii0 U PA3BUTHUE MOJIOIBIX
CIIEIUAIIMUCTOB, MPOBEJECHNE KOHKYPCOB MPO(ECCUOHAIBHOTO MacTEPCTRBA,
npoeCCUOHANIBHYIO OPUEHTAIMIO IIKOJLHUKOB. IlepBUuYHAsl MOArOTOBKA
paboTHuKOB, oOcmyxkuBaromux ADC, mnpeamnosiaraer 00s3aTeNIbHOE
MPOXOXKJIEHUE TCUXO(PU3UOJOTUYECKOrO  00CienoBaHus, pa3paboTKy
WHJIMBUAYAJIbHOW  OpOorpaMMbl  TMOATOTOBKH,  TEOPETUYECKOE  H
mpakTUYeckoe OoOy4YeHHe, CTaXKHPOBKY Ha paboueM MecTe, IMPOBEPKY
3HaHui 1o oxpaHe Ttpyma [3]. s momomeix cmernumanuctoB ADC
MIPOBOJUTCS OTOOP B YIpaBICHYECKUN KAAPOBBIN Pe3epB, CTUMYIUPYETCS
X ydacTue B MpodhecCHOHATBLHOM COOOIIECTBE B KAa4ECTBE DKCIIEPTOB.
«Texnnueckass axkamemusi Pocaroma», «KoprnopaTuBHas —akaaeMust
Pocatomay, HUAY MUO®OU yyacTBYIOT B KOHCOPLUYME 00pa30BaTEIbHBIX
WHCTUTYTOB JIJISI pean3aii HHPPACTPYKTYPHBIX MPOEKTOB U MOATOTOBKH
CIEIHUAIIUCTOB POCCUNUCKUX U 3apyOekHBIX ADC.

JIMTEPATYPA
1. CmupnoBa T.JI. BausiHue wuHHOBaumMi B NpodecCHOHAILHOM OOpa30BaHUHM Ha
CTPYKTYpY pbIHKa padouerr cuibl // [IpoGmemsl coBpemenHol skoHOoMukH. — 2009. —
Ne 4. — C. 402-406.
2. Cvupnosa T.JI. BausiHue CTpYKTYpHBIX CIBHTOB BBICOKOTEXHOJOTHMYHOTO CEKTOpa
HKOHOMHKH Ha pBIHOK paboueii cuibl B Poccun // Bectnuk BCI'YTY. — 2014, — Ne 3. —
C.67-71.
3. CmupnoBa T.JI. ®opmMupoBaHue KOHKYPEHTHOM MOJENU PBIHKA JIEKTPOIHEPTUH B
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PA3BBUTHUE 'EHAEPHOI'O CO3HAHUA

AHnosa A.O., Pemynckas T. H.
Cesepckuti mexuonocuyeckuti uncmumym HUAY MUDU, 636036,
2. Cesepck, Tomckoti 06a., np. Kommynucmuyeckuii, 65
e-mail: yanovanastasiya@gmail.com

Bormpoc reHiepHpIXx OTHOIIEHUM aKTyaJeH MHOro crojeruil. JlaHHas
TeMa O4YeHb TMOMyJsIpHAa M MacmTabHO oO0cyXJgaeMa W B HalleM
COBpEMEHHOM obmiectBe. B cBsizm ¢ JIUHAMUYHBIM HM3MEHEHHEM
MOJIOKEHUST KEHIIMHBI B OOIIECTBE, CTaJIM TOSBISATHCS BOIPOCHI,
Kacaroluecs: TeHJIEPHOTO PABEHCTBA W POJIM TEHAEPHBIX OTHOLIEHWU. B
pe3yabTaTe Hallero MPeAbIIYyIIEro HCCIEIOBaHUS OBbUI CIETaH BBIBO/I:
JIOCTUXKEHHUE a0COJIOTHOTO TEHACPHOr0 PAaBEHCTBA HEBO3MOXKHO B CHILY
OMOJIOTMYECKUX, COIUAIIbHBIX, TICUXOJIOTHYECKUX OCOOCHHOCTEH MYXUYUH
U KeHIIMH. Jlanee ObUTIO OTMEYEHO, YTO MPH BCEX HUX PANTHUMAX BaAXKHO
HAYYUTHCS KOHCTPYKTUBHOMY B3aUMOJICUCTBHIO, & TAKKE CACIAH BBIBOJ O
HEO0OXOJIMMOCTH Pa3BUTHUSI TCHICPHOTO CO3ZHAHUS.

Pa3Butne reHmepHOrO CO3HAHMS HEBO3MOXKHO 0O€3 Iporiecca
ColMaIu3aluu - MpoIecca YCBOCHUS HWHAWBUIOM KYJIbTYPHOH CHCTEMBI
reHjiepa TOro o0IIecTBa, B KOTOPOM OH JKHUBET. ITO TO, YTO 0OeCTIeUrBaET
BO3MOXHOCTb MOJICJIMPOBAHUSI TIOJIOBBIX OTHOIIEHUHM B CTPYKTypeE
COIIMAJIbHOTO B3aMMOJICHCTBUSI.

[lenp wuccneqoBaHUS: OMPENCTUTH POJb M 3HAYCHUE  TEHICPHOU
COLMAJIN3ALIMU B PA3BUTUU TEHJCPHOTO CO3HAHUA.

PemaeMble TmpakTUYECKHWE 3aJa4d: TEOPETHYECKH U3YYUTh W
MPOAHAIN3UPOBATH dTanbl TEHIEPHOW  COLMAIW3aldd  JIMYHOCTH;
KOHIICTIMH, CHOCOOCTBYIOIIME (POPMHUPOBAHUIO TEHACPHOrO CO3HAHMS;
BBISIBUTH (DaKTOPbI, MPEMSATCTBYIONINE PAa3BUTHIO T€HAEPHOTO CO3HAHUS U
MPEIIOKUTh KOHCTPYKTUBHBIE ITYTH PA3BUTHSL.

TeopeTnueckoe ucciaea0BaHUE MPOBOIWIOCH MOCPEACTBOM HM3YyUEHUS
M aHAJIM3a COLMAJIBbHO - TICHUXOJOTMYECKOW JUTEpaTyphbl, CTAaTUCTHKHU,
WHTEPHET-POPYMOB Ha 33JaHHYIO TEMY.

JIMTEPATYPA
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POBOT-MAHMUITYJATOP
C JMCTAHIHUMOHHBIM YIIPABJIEHUEM

Azaghonos JI. 1, Cenusanos 11. 1, 3axapoe A.H. 2
‘MBOY «Cesepckas eumuasusy, 636037, 2. Cesepck, yi. Kanununa, 88,
ZCeeepCKuﬁ mexHnonocudeckuu uncmumym HUAY MUDU,
636036,2. Cesepck, np. Kommynucmuueckuii, 65
e-mail: anzakharov@mephi.ru

B cBs3u ¢ muiaHUpyeMbIM CTpPOUTENBCTBOM Ha Teppuropun 3ATO
CeBepcKk XpaHWJHWINA  HHU3KO AaKTHUBHBIX SJIEPHBIX OTXOAOB, ObLIA
MOCTaBJICHA 11€JIb pa3padoTaTh YCTPOMCTBO JIJIsi TPAHCTIOPTUPOBKU OTXOJI0B
0e3 yJacTus 4eIoBeKa.

Jns  peanuzauuu  1enad  Obula  MOCTaBJ€HA 3ajava, CO3/7aTh
KOHCTPYKIIMIO W U3TOTOBUTH  pOOOT-MaHUMyIsITOp  Ha  Oase
mukpokoHTpouiepa Arduino UNO u Arduino NANO, a Ttakxke paauo
moxayneir NRF24L01.

Jns  peanuzauuy  TOCTAaBJIEHHBIX  3aJady  ObUIM  MPHUMEHEHBI
MIPUBEACHHBIC HIDKE WHKCHEPHBIC PEIICHMS:

1. Pa3paboTana KOHCTPYKIUS MIAT(HOPMBbI TPUBOJAUMON B JBUKEHUE
JBYMST MOTOP-PEIYKTOPaMHU.

2. CKOHCTpYMpOBaH W  WM3TOTOBJCH  3aXBaT,  IMO3BOJISIOIIHMA
nepeMeniaTh eMKOCTH ¢ 0TXoJamH. B paboTe 3axBaTa MCIOIH30BaHBI BA
CEpBOIPHUBO/IA.

3. Takxke OblIa HW3TOTOBJIEHA CTOHWKA, HAa KOTOPOH YCTaHOBJICHA
nepenaromias  Bumeokamepa EACHINE TX02 wu aBa mpokekropa
MO3BOJISIONIME padOTaTh B MOMeENIeHUU 0e3 ocBemeHus. [Ipu sTom curnan
BUJICOKaMEpHhI TepeaaeTcss Ha O4YKW BUpTyaiabHOU peanbHocTn EACHINE
EV800.

4. bt pazpaboTaH MyJNbT YIpaBICHUS POOOTOM-MAHMITYJISTOPOM, B
KOTOPOM HMCIOJIb30BaH nepeaatontuii paano moayis NRF24L01.

5.bptn  HammcaHBl TPOTPAMMBI  JIJIT  YIPABJICHUS  MPUBOIOM
w1aTopmbl, a TaK)Ke yIpaBICHUEM 3aXBata.

B xonme m3rotoBieHns poOoTa OBLIM BBIOJTHEHBI YEPTEKU KPBLUIHEB
m1aTGOPMBI, CTOMKH TSI KAaMEPBI, 3aXBaTa U €r0 IMOJBHKHOTO OCHOBAHUS,
co3manbl 3D-monmenu mepeuncienubix Aeraneii B CAD-cucreme T-Flex
CAD; BrinosiHeHa Tieuath jaetaneit Ha 3D npuHTepe; mpous3BeneHa Maiika
KomroHeHTOB Ha 1wiaty Arduino UNO, a takke ycraHOBKAa BceX
KOMITOHEHTOB B KOPITYC ¥ TECTUPOBAHUE YCTPOMCTRA.

PaGoTa BBIMOTHEHA B paMKax MPOEKTHOW aesTenbHOCTH CeBepCKoit
VH)XCHEPHOM LIKOJIBL.
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AJJUTUBHBIE TEXHOJIOI'MH I1PU BU3YAJIM3ALIUHN
ITAIIOB PABBUTHUA ATOMHOU SHEPI'ETUKHU

boapunos C.O. 1, Bopowunoe U.P. 1, Manwvieun H.A.l, Yanaunckuu E.}O.l,
Bpendakos B.H.*
'MBOY «Cesepckuii muyeii»,

636000, 2. Cesepck, Tomckoti 06.a., ya. Ceeponosa, 9,
ZCeeepCKuﬁ mexHnonocudeckuu uncmumym HUAY MUDU,
636036, 2. Cegepck, Tomckoti 001., np. Kommynucmuueckuti, 65
e-mail: VNBrendakov@mephi.ru

Hecmotps Ha npomomKaroumyrocsi KPUTHKY aTOMHOM JHEPTETHKH,
YMEHBIIEHUS TEMIIOB CTPOUTEJILCTBA ATOMHBIX JJIEKTPOCTAHLIUM, U aXKe
oTka3 ['epMaHum OT siIepHON 3HEPTETUKHU, MOPT(PETH 3aKa30B POCCUNCKOTO
«ATOMCTPOMIKCIIOPTa» MOKA HE COKPAILAETCSI.

B pamkax npoekTHOU AesTeabHOCTH CeBEepCKON MHKEHEPHOM IIKOJIbI
CeBepckoro TexHojoruueckoro wuHctutyra HUAY MUOU  Obun
pea30BaH MPOEKT, OCHOBHOW II€JIbI0 KOTOPOTro Obula JalibHeiIas
MONYJIIPU3aLNsl 3HAHUM O AIepHOM dHepreTuke Poccun.

[Ipu paGoTte Haa NPOEKTOM OBUTM MOAPOOHO PACCMOTPEHBI BCE THUIIBI
PEaKTOpOB, HayuMHasg OT MCCIEA0BaTENbCKOro peakrtopa @depmu, 10
COBPEMEHHBIX PEAKTOPOB JUIsl ATOMHBIX JJIEKTPOCTaHIMU. PaccMoOTpeHsl
pa3JINYHbBIE CXEMbl OpPTraHU3alMd KOHTYPOB IE€pelayu TeIula U3 aKTUBHOU
30HBl YNPAaBIAEMON SIEPHOM peakuuu [0 TypOMH NaporeHepaTopos,
BbIpA0ATHIBAIOIIMX  JJIEKTpO’HEpruto.  M3yueHbl  pas3Hble  THUIIBI
TEIUIOHOCUTENIEH, OT BOJABI J0 KUAKUX METAUIOB, IIPOAHAIIM3UPOBAHBI UX
OpeuMyllecTBA M  HENOCTaTKU. BBIMOJHEH HCTOpUYecKUid  0030p
KOHCTPYKLUH aTOMHBIX PEaKTOPOB, MOJPOOHO UCCIIEI0BaHbl IPUHIIUIIBI UX
paboTHI.

Hcnonp3ys moslydeHHBbIM paHee ombIT pabotbl ¢ 3D mpunTepoM,
UCIIOJIb3YSl COBPEMEHHbIE aJIUTHUBHBIE TEXHOJOTUM U HABBIKU PaOOTHI C
CUCTEMOM TPEXMEPHOTO MOJEIUPOBAHUS «Kommac - 3D» Obum
M3rOTOBJIEHBI MACIITA0OHBIE MAKEThl OTIENbHBIX KOHCTPYKLUUNA PEAKTOPOB,
MPEACTaBIAIONIME COOOM HCTOPUYECKYIO JIMHEHKY pa3BUTHS aTOMHOM
DHEPIETUKH B MUDE.

Pe3ynbraTel, MNOJIydEHHBIE IIPU peadu3alMyd IPOEKTa B PpaMKax
Ceepckoil umxkenepHoit mkonsl CTU HUAY MUDU, moryT OBITH
MOJIE3HBl TIPU peai3alyyd MEpPONPHUSATHN, CBSI3aHHBIX C PAa3BUTHEM Y
HIKOJILHUKOB MHTEpeca K UCTOpUU (POPMHUPOBAHUH COBPEMEHHOI'O YPOBHS
aTOMHOM JHEPreTUKH, NOCTUrHyToro B Poccun. Kpome aroro, HarmsmHoe
IpEJCTaBICHUE TOJYYECHHBIX 3HAHWM OJHUMH peOsSTaMH, aKTUBU3UPYET
IIO3HABATEIBHYIO JEATEIBHOCTD APYIUX MIKOJIBHUKOB.
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3D-IPUHTEP CBOMMHU PYKAMHU

bpenwv E.A. L2 boposukos B. 0.7 Kypasnesa J.B Ilnacmyn U.H. L2
Mymuna A.K. L2 Kabaxoea I B.', Menvnuxosa H.A.*
'MBOY «COLL Ne 88 umenu A. Bopoouna u A. Kouesay, 636037,
2. Cesepck, Tomckou o61., np. Kommynucmuyeckuu, 141
2Cesepcruti mexnonoeuyeckuti uncmumym HUAY MU®H, 636036,
2. Cesepck, Tomckoti 06a., np. Kommynucmuyeckuii, 65
e-mail: natmeln100@mail.ru

3a nocnennee aecstuinetue 3D-npuHTEpH U3 TPOMO3AKUX JOPOTUX
MaIIMH NPEBPATUIIUCh B JIETKUE U OTHOCUTENIBHO HEAOPOTrHe NpuOOpsl, 4YTO
CHOCOOCTBOBAJIO HIMPOKOMY pPACIPOCTpaHEHHIO TexHoJjiorui 3D-neuatu.
OTH TEXHOJIOTHH YK€ HAlUIA CBOE IPUMEHEHUE B KOCMUYECKOW OTpaciiH,
AIIEKTPOHUKE, MEIHUIINHE, TPOU3BOJICTBE U CTPOUTENLCTBE [1].

JlanHas paboTa mocsieHa coopke 3D-npuHTEpa U3 KOMIUIEKTYIOITHX,
noctynHbix B IHTepHeT-Mara3uHax. beina BeiOpana koHcTpykuus Prusa i4.
OTOT npuHTEp paboTaeT ¢ TAKUMHU MaTepraiamu, kak miactuk PLA, ABS,
HelsoH, [IBA n HIPS. ABTOph!l onupanuce Ha MaTeEpUAIbl U HHCTPYKLUU C
caiira 3dtoday.ru [2].

KoMmekryromue npuHTEpa: KOPIyC W3 aKpuia, OCHOBA CTOJIA W3
AJFOMHUHUS, BUTATEIN, CTEKJIO JIJIS CTOJIA, MOAIIMITHUKY, BaJlbl, OA0IIAs
miecTepHs, OOk mnurTaHus, Kynep, miaata Arduino Mega 2560, mumna
RAMPS 1.4, npaiiep A4988, skpaH, omieTka i KaOessi, paguaTopbl IS
JpaiiBEpPOB, TPAH3UCTOP, PAAUATOP [UIsl TPAH3HCTOpA, TEPMUCTOP CTOJIA,
pazbeM sl KaOenst ¢ MpeloXpaHUTEIeM U BBIKIIOYATENEM, KapTpHUIEp,
1ai10bI, BUHTHI, IPUKUMBI JIJIS1 CTEKJIA.

[locne cOOpkM W TOIKIIOYEHHS] SJIEKTPOHHKM Oblla MpoBEeAeHa
HACTpoOWKa NpuHTepa. TecTupoBaHUE MEeYaTH NMOKa3aJlo, YTO ONTUMATbHBIM
pacxogHbIM MarepuasioM siBisiercss mnactuk ABS 1,75 mm. U3 sToro
MJIacTHKa Obljla HareyaTaHa MoJielib KopalJivKa.

CtrouMocTh COOpaHHOTO MpHUHTEpa mojydywnach B 1,5 pasa MeHbIe
roroBoro. B 3aknroueHume oTMeTHM, 4YTO COOpKa CBOMMHM PYKAaMH JaeT
MOHUMAaHUE TIPUHIIUIIOB padoThl U Apyrux 3 D-npunTepoB.

Pabota BbINOJIHEHA B paMKax MYHULHUIAIBHOTO OTKPHITOIO CETEBOTO
npoekTa «CeBepcKas HHKEHEpPHAs LIKOJIAy.

JIUTEPATYPA
1. AkOytun D3.A., Hopomeituyk T.H. 3D-npuntep: ucropus co3maHusi MalIdHbBI
oynymero // FOuwiit yaensrit. — 2015. — Ne 1. — C. 97-98.;
2. Cobupaem 3D-npuHTEp cCBOMME pyKamHu [ DneKTpoHHBIN pecypc] — //
www.3dtoday.ru [caiit] — pexxum moctyma: https://3dtoday.ru/blogs/plastmaska/how-to-
build-your-own-ultimakeryear-second-or-version-2/ (nara oopamienus 11.03.2019).
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POBOTU3UPOBAHHBIN MTPOTE3 PYKU HA OCHOBE
MUKPOKOHTPOJIJIEPA ARDUINO

I'pobos B.11., ’Kumxkos P./[., Karumati M.A., Mupouenko A.A., Mupouenko
A.A., Hanvuu A.U., [Ipokonves A.C., Cycaxun B.A.
Cesepckuti mexunonocuueckui uncmumym HUAY MUDHU,
636036, 2. Cesepck Tomckou 06a., np. Kommynucmuueckuti, 65
e-mail: websterdmitriy@gmail.com

OOecnieueHre  JIIOAEM € OTPAaHUYEHHBIMH  BO3MOXXHOCTSIMH
(HEeIOCTAIOIMMK YacTsIMU Tejld) Ha CEroJHSAIUHUN JIEHb SIBIIAETCS
akTyanbHOW 3ajmadeil. [llupokoe mnpuMeHeHHE NOJYy4YHSId OMOHUYECKUE
IpOTE3bl, HUCHOJIB3YIOIIHME  CIOXKHBIE  CUCTEMBl  YIOPABICHHUS  H
TEXHOJIOTHYECKHE AJIEMEHTBI, U3-332 YEro UX CTOMMOCTh OYEHb BbICOKa. B
JTaHHOU paboTe pacCMOTPEHbl HECKOJIBKO BApUAHTOB YIPOIICHHBIX U HE
JIOPOTUX KOHCTPYKLHMH PYyKH, a TaKKe MPOBEACHA pa3paboTKa HECKOIbKUX
KOHCTPYKIIMI Ha MIPUMEPE CO3/IaHUS TPABOIO MPEAIIICYbS U KUCTU PYKHU.

B nmokmame paccMaTpHBAaKOTCS BAapUAHTBl  CO3JaHUSL  KOpIlyca
IpeaIuieubs U MaTepuall, U3 KOTOPOro OyAET clielaHa caMa KUCTb, a TAKKe
TEXHUYECKOE OCHAIIEHHE JaHHOTO IpoTe3a. 3a OCHOBY KOpITyca BhIOpaHa
3D Mopenp, KOTOPYIO HE COCTABIIAET TPyAa CIIPOCKTHPOBAThH M HAIlEYaTaTh,
KHCTh CJIeJaHa 10 aHAJIOTUU C KOPIIyCOM MpeArieubs. B Hayaiie mpoekTa,
32 TEXHUYECKYIO0 OCHOBY ObLII BHIOPAH MAJIOMOILHBIN CEPBONPHUBO/, TaAK KaK
OH 001azanm KOMIIAKTHOCTbIO K OTHOCHTENIBHOM JIErKOCThIO. BTOphIM
1aroM MpoeKTa CTaJM JIBUTaTelu MOCTOSHHOTrO Toka. [lepen BHeapeHnem
X B JaHHYI KOHCTPYKIHMIO, IyT€M IPOBEACHHS SKCIIEPUMEHTOB, ObLIa
npoBepeHa pPabOTOCIIOCOOHOCTh JBUTATENCH U BBISIBIEHBI HEKOTOPHIC
npobsieMbl B YCIOKHEHMH MEXaHHYECKOW 4YacTH C J00aBiICHHEM
pPEAYKTOpPA, a TAKXKE CIOKHOCTh B YIPABICHUU TAaKUMU ABUTATEISAMU. J1ist
CO3JaHUsl KOHEYHON MOJENIM NMPUHATO PELIEHUE BEPHYTCS K UCXOJHOMY
BApUAHTy MpPOEKTa, a B Kad4eCTBE MOTOPOB HCHOJB30BATh MOIIHBIE
cepBonpuBoAbl ¢ ycunueM g0 10 kr. B ganpHedmel pabotre B MOJEb
MOTYT OBITh J00aBIECHB MOAU(UKAIINKN MPOTE3a, TAKUE KaK TOPMO3 HUTEH
U JaTYUKUd YYBCTBUTEIBHOCTH [JJIsi JOCTHXKEHUS Oojiee TOYHOIO
YIPABJICHHUS.

[IpoBen€HHbIE  HCCIENOBAaHUS  IO3BOJISIFOT  CHEJIAaTh  BBIBOA O
BO3MOYKHOCTH MCIOJIb30BAHUS MOJJOOHON KOHCTPYKIIMU OMOHUYECKON PYKH
U e€ IPUTrOAHOCTH IS JOJIel ¢ OTpaHUYEHHBIMU BO3MOKHOCTSIMH.
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MOBWJIBHOE YCTPOMCTBO JIJI1I MOHUTOPHUHT A
I'OTOBHOCTH ITOYBbI K ITOCEBHBIM PABOTAM

Kypaenesa /[.B., bpens E.A., boposukos B.O.,
Maxaposa A.O., Kabakosa I'.B., Huemamoea H.I1.
MBOY «COLI Ne 88 umenu A. bopoouna u A. Kouesayy», 636037,
2. Cesepck, Tomckoti 06a., np.Kommynucmuueckuu, 141
e-mail: natmeln100@mail.ru

OmnpeneneHre BIIAXKHOCTH TOYBBI SBIISIETCSl aKTyalbHOM 3ajadyeil BO
MHOTHX HAy4YHbIX U TMPUKIAJHBIX 3ajadax. Tak, CBOEBPEMEHHOE
OINpe/eNIeHNe TOTOBHOCTU TIOYBBI K IIOCEBHBIM paboTaM MO3BOJIET
COKpAaTUTh pPacxo/ibl BOJbI, YA0OPEHUM, TOBBICUTh YPOXkKail U €ro KauecTBo.

JlanHast paboTa MOCBSIIEHA CO3/1aHUI0 MOOMJIBHOIO YCTPOWCTBA IS
MOHUTOPUHTA BJIAXKHOCTM TMOYBHL. Jlnsg mpubopa mOHAZO0OMUIIOCH:
KOHTaKTHBIA T1oynm YL-69, matumk YL-38, uwmm-kommapatop LM393,
ornagouHas miaata ARDUINOunor3 Ic, Ds18b20 pgatumk TemmepaTypsl
dallas, mucruierr lcd1602 cunmMil. YcTpoicTBO COOpaHO MO MNPHUHIIMILY:
KOHTAKTHBIM LIyl — JaTYUK — KOHTPOJUIep — aucruien [1].

[Tpu morpy>xeHnH TaTdyrKa BIKHOCTH (IIyI1a) B TIOYBY MEKIY ABYMSI
3JIEKTpOJIaMU IIyla co3faBaniock HampsbkeHue 3,3-5 B. Tox mpoxomun
yepe3 IMOuBY, MOJy4alld 3HAYEHHE CONPOTHUBIICHHS B 3aBHUCHUMOCTH OT
BJIQXKHOCTH: BO BJIQXKHOW IMOYBE 3a CUET HEOOJIBLIOTO CONPOTHUBIICHUS TOK
Oyznet Oombliie, yem B cyxoil. [locne npunsaTus uHbOpMAIMK TaTYNKAMHU,
Ha BbIBOJ (muiaTa Arduin0) momaBajoCch aHAJIOTOBOE 3HAYCHHE, KOTOPOE
nepeaaBajgoch B KOHTpoJuiep st o0paboTku. JlaTyuK MOCTPOEH Ha OCHOBE
KOMITapaTopa, OH IMOKA3bIBAET HAIPSIKEHUE HA BBIXOJE KaK JIOTMYECKHM
YPOBE€Hb. DTOT YPOBEHb OINPEAEISUICS MOPOTrOBBIM 3HAYEHUEM, KOTOpPOE
OBLJIO OTPETYJIMPOBAIHN HA MOTEHIIUOMETPE.

Ha nucnnee oTpakasicsi ypOBeHb BJIXXHOCTH TMOYBHI, BRIPAKCHHBIHN B
nporeHTax. Berxogno#t curnan ot 0 1o 4,2 B (4,2 B — 100% BiaxHOCTB).
OTtmeTrnM, 4TO Hambosee OMArONMPHUITHBIN PEXHUM AJISl MOCEBA — HE HIDKE
60% u He Bbiie 80% ypOBHSI HAUMEHBIIIEH BIarOEMKOCTH MOYBHI [2].

PaGoTa BhIMOTHEHA B paMKax MyHHUITUIAIHHOTO OTKPBITOTO CETEBOTO
npoekTa «CeBepcKas HHKEHEpHas! IIKOJIay.

JIUTEPATYPA
1. Jlat4uk BIIQXKHOCTH TOYBHI [DIEKTPOHHBIN pecypc]. — Pexxum mocryma: https://3d-
diy.ru/wiki/arduino-datchiki/datchik-vlazhnosti-pochvy-arduino/  (Jlata oOparuenust
11.03.2019);
2. PexxuM OpomeHUS M TEXHUKA JUIS TOJIMBA YCIOBHSAX [DJIEKTPOHHBIA pecypc]. —
Pexum JOCTYTIA: http://lwww.spec-kniga.ru/rastenievodstvo/ovoshchevodstvo-
otkrytogo-grunta/obshchie-voprosy-promyshlennogo-proizvodstva-ovoshchej-rezhim-
orosheniya-i-tekhnika-poliva.html (/lata oopamenus 11.03.2019).
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HOTEHIHHOMETPUYECKOE OIIPEJEJIEHUE COAEPKAHUS
HOJAUA-NOHOB B ITPUPOJTHOU U IUTHLEBOU BOAE U
MN3YYEHUE ITPOBJEMbBI JAE®PUIIUTA NUOJA BI'. CEBEPCKE

Kuxenuna UK. 1, Konéuxun E.B.Z, boeoanosa C.A.B, bopmomosa HA*'
1MyHuL;unanbH0e O10021cemHoe 0oueobpazoeamenbHoe yupercoetue
"Cpeousia obweoopasosamenvras wixkoara Ne 196",

636017, 2. Cesepck, Tomcxoti obracmu, ya. Kanununa, 46 A
2Myfmwmafzzmoe O10021cemHoe 0oueobpazoeamenbHoe yupercoeHue
"Cpeousia obweoopasosamenvrasn wixora Ne 198",

636019, 2. Cesepck, Tomcxoti oonacmu, ya. [lobeowt, 124
3Ceeepcxuﬁ mexHnonoeudeckuu uncmumym HUAY MUDU, 636036,
2. Cesepck, Tomckoti 06a., np. Kommynucmuueckuii, 65
e-mail:zvetoc@mail.ru

st Poccuu npo6Giiema nedunura iofia 4ype3BbIYaifHO aKTyalbHA, TaK
kak Oosiee 70% pErnoHOB HMMEIOT HEIOCTATOK Hoaa B BOJE, MOYBE U
MPOJYKTaX MHUTaHUS MecTHoro mnpoucxoxaeHus [1]. Jedumwur iioga
MPUBOJAUT K CHIDKEHUIO HHTEJUIEKTYaJIbHOTO MOTEHUIHANIA, HAPYUICHUIO
(YHKIIUU ITUTOBUTHOM KEJIE3bl.

Hamu 11 KOJIMYECTBEHHOTO OMNPENENICHUs WOJHUA-MOHOB B BOJIE
UCIIOJIb30BAJICS METO/I MOTCHIIMOMETpHH [2].

B UCCIIEOBaHMSIX MCIIOJIb30BAJICS OTEYECTBEHHBIN
TBEPJOKOHTAKTHBIM  3JEKTPOJ C MOJIUKPUCTAIUIMYECKOH MeMOpaHOH
bupmbI «BonbTay (r. Cankr-lleTepOypr), rpagyupoBOYHAs

XapaKTEPUCTHKA KOTOPOTO MPONOPLUHOHAIbHA KOHLEHTPALUH HOAMI-
MOHOB B pacTBope. B KkadecTBe »3JEKTpOJa CpPaBHEHHsS NPUMEHSIIH
XJIOpUJCEPEOPSHBIN ANEKTPoA. I.J1.C. TAIbBAHUYECKOW e U3MEPSIIN C
HOMOUIBIO IIU(PPOBBIX HOHOMEPOB.

[TorpentHocTh M3MEpPEHUs HAa NpPEeie YyBCTBUTEIBHOCTH JIEKTPOIA
coctaBuiia 21%. Onpenenenue coaepkaHusg WOIUI-UOHOB B NMUTHEBOU U
MUHEPAIBHOM BOJIaX MPOBOIMIIH 110 METOJy «BBEICHO-HaiaeHo» [3].

[Ipennaraempiii  croco® Obul  OompoOOBaH TpPU  ONpENEICHUU
collepKaHUsl ~ MONUI-MOHOB, JOOABISIEMBIX TMPU  MPOU3BOJICTBE B
DKOJIOTHYECKN YHUCTYI0 MUTHEBYIO BOAY «Apxbi3» OO0 «T/[ «/empra» u
«fOryc Apresunanckas» OO0 «3aBoa FOrycy.

JINTEPATYPA
1. denoB U.U., I'epacumon I'.A., Ceupunenko H.}O. Mognedpunuthsie 3a0oneBanus B
Poccuiickoit @enepanuu. M.: DHpokpunonornyeckuii Hayunsiii Lleatp PAMH, 1999.
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3. YaudunupoBanusie MeTo bl aHanu3a Boa. [loxn pen. Jlypee FO.IO. — M.: “Xumus”,
1973. 263 c.
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KOHCTPYUPOBAHMUE 3JIEMEHTOB «YMHOI'O TOMA»

Konomosa A.C., Ilpokonenkos A.1l., 3abvieaesa JI.C.
MBOY «COLL Ne 88 umenu A. bopoouna u A. Kouesayy, 636037,
2.Cesepck, Tomckoti 061., np. Kommynucmuuecxkuii, 141
e-mail: natmeln100@mail.ru

«YMHBIA OM» — CHUCTeMa aBTOMaTH3alli¥ B 3arOPOJHOM JIOME WJIH
KBapTupe. «YMHBIA JOM» TIO3BOJISIET CO3MaeT KOM(OPTHBIE YCIOBUSA,
KOHOMUT PECypChl, 00s1erdaet ObIT.

JlanHast pa®oTa TOCBSIIEHA KOHCTPYUPOBAHUIO TaKUX DIIEMEHTOB
«YMHOTrO JOMay», KaK 3alliTa OT MPOHUKHOBEHHS B JOM W YIpaBJICHUE
ocBernieHueM [1].

JUist co3maHus LIEMH, YIPaBISIONICH OCBEIICHHWEM, ObUIM B3STHI
CIEAYIOIINE KOMIUICKTYIOIIUE: JJaMIIOUYKa HaKanuBaHus 75 BT, HaCTEHHBIN
Beikortouatenns  Sonoff T1 US, mnpengnasHaueHHBIH [UIsl  yIpaBJiICHUS
OCBETUTEIBHBIMU MPUOOPAMH U MMEIOIIUN BO3MOXHOCTH OECIPOBOJIHOTO
ymnpasieHus 1mo ceru Wi-Fi ¢ momompro mpmitokenus eWeLink,
Tparncopmatop. Y BBIKIIOUYATENSI UMEIOTCS TPU CEHCOPHBIE TUIOMIAIKH,
MPUKOCHOBEHUE K KOTOPBIM TMO3BOJISIET BKIIFOUWTH WM BBIKIIOUUTH CBET.
[Ipu pocTMKEHHM 3aJJaHHOTO II0JIb30BATEJIEM YPOBHS OCBEILIEHHOCTU
JaMIoYyKa 3aropaercs. YIpaBjl€HHE OCBEUICHHEM TaKuM CIIOCOOOM
AKOHOMHUT 10 45% cpeJiCTB.

JUis co3maHusl 3alIMTBl OT TPOHUKHOBEHHUS OBLIU B3STHI JaTUYUKU
IBWOKEHUS, KOHTpoJuiep. B nmaTumkax JBMKEHUS BCTPOEH CIIEUAIBbHBIN
JaT4yuK ocBemeHHOCTH. CHpeHa, Tak e Kak W JIaMIO4Yka, HadyuHaeT
paboTaTh MPH JOCTUKEHUH OCBEIICHHOCTBHIO OINPEAEIECHHOrO 3aJaHHOTO
MoJib30BaTeieM ypoBHsS. JlaTumku ABMKEHHS TOTPEOJSIOT OYeHb Majo
anektposHeprun: ot 0,5 Bt 1o 1 Bt. [IoaTOMy MOTYT OBITH MOJKIIIOYEHBI
kpyribiii ron [2]. Co3maHHas B JgaHHOW paboOTe IeMb C 3JICMCHTAMHU
«YMHOTO J0Ma» TOKa3bIBAaeT, KaK OOECHeunTh O0e30MacHOCTh IKUIIOTO
MOMEIIEHUS ¥ SKOHOMHTD JJIEKTPOIHEPTHIO.

PaboTa BbIMOJIHEHA B paMKax MYHHUIIUTIAIBHOTO OTKPBITOTO CETEBOTO
npoekTa «CeBepckasi HHKCHEPHAS [IKOJIay.

JIMTEPATYPA
1. Kak caenath yMHBIN oM cBoMMHK pyKamu arduino, Knx [DaexkTpoHHbIH pecypc]. —
Il www.asutpp.ru [caiit] — Pexxum mocrtyma: https://www.asutpp.ru/umnyj-dom-svoimi-
rukami.html (/lara obpamienus 03.03.2019);
2. Kax caciaThb YMHBIP'I AOM CBOMMH pPYKAMU: KAKHMC YMHBIC BCIIM U JATYUKH BaM
noHano0sTes [DnekTpoHHbIH pecypc]. — // www. smartbobr.ru [caiit] — Pexxum nocryma:
https://smartbobr.ru/umnyj-dom/umnyj-dom-svoimi-rukami/ (Hata oOparneHus
11.03.2019).
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INPOTUBOTI'OJIOJIEAHBIE PEAI'EHTBI HA TJOPOI'AX
CEBEPCKA. BPE/l 1JIN ITOJIB3A?

Kysuneyosa }O.B.l'z, llopo3zosa C.E.l’z, Y3ynan JZMl’Z, Annuna A.C.l’z,
Llopeuna H.A.l, Menvnuxosa H.A.

'MBOY «COLL Ne 88 umenu A. Bopoouna u A. Kouesa»», 636037,
2. Cesepck, Tomckou o61., np. Kommynucmuyeckuu, 141
2Cesepciuti mexnonoeuyeckuti uncmumym HUAY MU®H, 636036,
2. Cesepck, Tomckoti 06a., np. Kommynucmuyeckuii, 65
e-mail: natmeln100@mail.ru

B xonomHOe Bpemst Toga 6osiee 4eM B IBAAIATH CTPAHAX MHUPA OTHOMN
u3 npobsiemM ctaHoBUTCS rosonen. CKOJIb3KUE JOPOTH — MPUYMHA aBapuil
Ha Joporax, TpaBM y memniexojoB. /s 60psObI ¢ TOJI0JIeIOM HCHOIB3YIOT
pa3MyHbIe MPOTUBOTOJIOJEIHBIE CMECU. AKTYalIbHBIM SIBIIICTCA U3YUYEHUE
cocTaBa cMeceil, 000CHOBAHHOCTb U MPaBUIBHOCTh UX TPUMEHEHUSI.

B nanHoit paboTe ObuTa MocTaBiieHa 3ajia4ya: B Ipo0ax CHera, B3sIThIX C
nopor CeBepcka, BBIIBUTh HAIMYUE PEAreHTOB U U3YYUTh UX XUMHUYECKUIM
coctaB. beuin B3aTHl 1Be mpoObI cHera, mo 500 rpamMMoB Kaxpgas, C
MPOE3KEH YacTH C aKTHBHBIM JIBIDKCHHEM (OTBaJ CHETra BOJIE OCTaHOBKH
no yia. ComHeuyHast) ¥ BO ABOpe MKOJbI. C TMOMYyYEHHBIM IOCTE TasTHUS
CHEra pacTBOPOM TPOBEIHM PEaKIHH Ha oOHapyxeHne noHoB Mg®*, Ca”™"
Cl, Na" ¢ ucnons3oBanueM peakTuBoB — pactBopoB NaOH, Na,COs,
AgNO; 1 utamenu criupToBkH [1]. [T10THOCTH pacTBOPOB OMpeaeIsIach ¢
noMoIp apeoMerpa. Ilo TmoTHOCTH OblIa ompeescHa MaccoBasi IO
pacTBOpa, a 3aTeM Macca COJIM B pacTBOPE.

B pesynbrare mOpojeNaHHBIX OMBITOB OOHAPYXKEHO, YTO CHET C
npoesxkeil uactu comepsxut uoHsl Na', Cl', a cHer, B3aTHIi BO ABOpE
IITIKOJIBI, COACPXKHUT TOJBKO TecoK. Takum oOpazoM, moporu CeBepcka ¢
aKTUBHBIM JIBIDKCHHEM O00pa0aThIBAIOTCS TECOYHO-COJIEBOM CMEChIO C
COJIEp>KaHUEM COJIM, COOTBETCTBYIOIIMM TPEOOBAHMIM K IECOYHO-COJICBOM
cmecu [2]. OOpaboTka TaKMMH MPOTHUBOTOJIONCIHBIMA CMECSIMUA HAHOCHT
MUHHUMAJIBHBIN yIepO JTI0IIM, TEXHUKE, OKPYXKaIOoIIeh cpee.

PaboTa BhIMOTHEHA B paMKax MYHHUITUTIATBHOTO OTKPBITOTO CETEBOTO
npoekTa «CeBepcKkas HHKEHEepHas IIKOJIay.

JIMTEPATYPA
1. Xumus. Heopranuueckas xumusa. Opranudeckas xumus. 9 kiacc: yueO. aus
obmeobpasosar. yupexxaenuit / I.E. Pymsuruc, ®.I'. denpaman. — 13- uzn. — M. :
IIpocsemenue, 2009. — 191 c.
2. TpeboBanus k npotuBorosioneHsiM Matepuanam: OJIH 218.2.027-2003 / MunTpanc
Poccun, I'oc. cimyxx6a nop. xo3-Ba. — ['TI «udopmasTogop», 2003.


mailto:natmeln100@mail.ru

CEKIUA «Atomusiii hopcax» 149

OLNEHKA ITOCTYIUVIEHUA JOJITI'OKUBY IIUX
PAJUOHYKJINIOB B ATMOC®EPY, OBYCJIOBJIEHHOI'O
BBIBPOCAMM ADC

Muvivpuna C.F.l, Hcemomuna H.}O.Z, Hcmomun A.]]. 2, Hockos M,ZZ.Z
1Ceeepc1<aﬂ unoicenepras wikona CTU HUAY MUDU
ZCeeepCKuﬁ mexHnonoeudeckuu uncmumym HUAY MUDU, 636036,
2. Cesepck, Tomckou o6a., np. Kommynucmuyeckuii 65
e-mail:mymrina02@inbox.ru

OKcrutyaTaluss ~ aTOMHBIX  3JIEKTPOCTAHLMM  CONpSKEHAa  C
MOCTYIJIEHUEM PAJMOHYKIUIOB B MPHU3EMHBIN ciioll atMocdepbl. Cpeanee
BpeMsl JKU3HHM PaJUOHYKJIMJIOB pasznuyHo. HawuOoinbiiiee Bo3nelcTBHE
MOHU3UPYIOIIETO U3JIYYEHUS Ha YEJIOBEKAa OKA3bIBAIOT JIOJITOKUBYIIHE
paguonykinuael. [losToMy  OLEHKa MOCTYIUICHHS  JTOJTOXUBYIIUX
PaIUOHYKIUIOB B arMmocdepy, oOycimoBieHHoro BwiOpocamu ADC,
ABJISICTCS AKTyaJIbHOU 3aaYCH.

B nanHo#t paboTe ObUT MPOBEACH aHAINU3 IKOJOTMUYECKUX OTYETOB
Bcex ADC P® 3a mociaeguue marh jer (¢ 2013 mo 2017 rr.). Ilo
pesyapTatam Obuia ompeneneHa ADC ¢ MakCUMaldbHBIM TMOCTYIUJICHUEM
aKTUBHOCTHU JOJITOKUBYIITUX PaAVOHYKIIUIOB B atMocdepy
(Jlenunrpanckas ~ ADC).  bBputo  HPUHATO  pEIICHHE  OLICHWUTH
JOTIOJTHUTENbHBIA K MPUPOJIHOMY paguallMOHHBIA (POH, 0OYCIOBIICHHBIN
BBIMIAJICHUEM STUX PAJUOHYKIIMOB Ha MOBEPXHOCTh pailoHa pa3MelieHUs
JIADC. Pamanmmonusrin dbon pacCUUTHIBAIICS C ITOMOIILIO
reorH(pOpPMaIMOHHOTO KCTIEPTHO-MOoIeTupyroiero komiuiekca (ITMOMK)
«APUA». HavanpHbIMH JaHHBIMH, HEOOXOAUMBIMH [IJII PacyeTOB,
ABJSUIUCH.  MapaMeTpbl  UCTOYHHMKA, HACEJIEHUE  30Hbl  BIIMUSHUSA
HPHEPreTUYECKOr0 KOMIUIEKCa, TojoBas po3a BeTpoB JIeHWHrpaackou
0o0nacTH, CBOMCTBAa paguoHYKIUI0B. HyKIMIHBIN cocTaB U CyMMapHas
roJIoBasi aKTUBHOCTh IITATHOTO TMOCTYIUICHUS HYKJIMJIOB B aTMochepy st
JIADC ObLH 3a1aHBI HA OCHOBE JAHHBIX, MPUBEACHHBIX B oTueTe [1].

[IpoBeneHbl pacueThl pacnpeeieHrss akKTUBHOCTH PaIMOHYKIIUIOB Ha
MOJICTUJIAIOIIEH TOBEPXHOCTH, PACTIPEACIICHHS] MOITHOCTH 3KBUBAJICHTHON
J103bl, OOYCJIOBJICHHOM PpPaJWOHYKJIMIAMH, OCEBUIMMHU Ha IMOBEPXHOCTh U
HaxojsAmuMuca B armocdepe. ComnocTaBieHUE MOTYYEHHBIX AaHHBIX C
HOPMAaMH PaIMallMOHHON 0€30MaCHOCTH MO3BOJISIIOT ClIETaTh BHIBOJ O TOM,
yTo mratHas oJkcruryarauus JIADC  HE3HAUWTENbHO BIMSET Ha
HKOJIOTHYECKYIO0 00CTaHOBKY pailoHa pa3MeIeHHUs.

JIUTEPATYPA
1. Oryer mno »dkomormueckoil Oe3zomacHoctn 3a 2017 rom  [DNEKTPOHHBIN
pecypc]/OdunnanbHbIi cauT JIADC - http://www.rosatom.ru/resources/

eco_report_2015_beloyar.pdf / Pexxum moctyma: cBOOOIHBII.



150 Axmyanvhsie npodaemsbl UHHOBAYUOHHO20 PA3BUMUS A0EPHBIX MEXHON02UU

KOMIIBIOTEPHOE MOJIEJIMPOBAHUE CUCTEM
NCKYCCTBEHHOI'O OCBEIIEHUSA B OBPA3OBATEJIBHBIX
YYPEKAEHUAX

Pyoakosa A. C.l’z, Konnaxoe R.H.l’z, Pym P.A.l’z,
Mucropa T K. ! Menvnuxosa H.A.”

'MBOY «COLL Ne 88 umenu A. Bopoouna u A. Kouesa»», 636037,
2. Cesepck, Tomckou o6a., np. Kommynucmuyeckuu, 141
2Cesepcruti mexnonoeuveckuti uncmumym HUAY MU®H, 636036,
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e-mail: natmeln100@mail.ru

OpHoli W3 BaXHBIX 3a7a4 OpraHU3alMK y4eOHOro Imporecca B
0o0pa30BaTeNbHBIX YUPEKICHUN SIBISETCS O0OECIEUEeHHE OCBEIICHMUS,
COOTBETCTBYIOIIETO PA3IMYHBIM HOPMaM.

B nmanmHoit  pabore  MpOBEACHO  MOJCIUPOBAHUE  CHUCTEM
MCKYCCTBEHHOT'O OCBEIICHUS Ji1 KaOWHETOB MHGOPMATHKH, OWOJIOTHH,
CIIOPTUBHOTO 3aJla U PEKPEAIMOHHOTO MTOMEIIEHUsI 0011e00pa30BaTeIbLHOM
HIKOJIBI. MOeTMpoBaHKue MPOBOAMIOCH METOJAOM CBETOBOTO TMOTOKa [1] ¢
UCITOJIb30BAaHUEM MPOrPAMMHOTO KOMILUIEKCA, CO3JaHHOIO aBTOpaMU Ha
S3BIKE TMPOTpaMMUpOBaHus Pyton. BXoMHBIMU TaHHBIMU OBLIH: pa3MeEpHl,
LBET OTACJIKM U MeOenu nmomelleHuil. B pacueTHoOM Mofyje 1Mo BXOJHBIM
JTAHHBIM TIOOWPAJICS THI CBETUILHUKOB M MX KOMMYECTBO. JIJI Ka)Kaoro
noMmenieHuss B rpaduueckoM penakrope Blender 0w coszmanb
TPEXMEPHBIE MOJICTTH CO CXEMAaTHYECKUM PACTIONOKEHUEM CBETHIIBHUKOB.

Tak, Hampumep, I cnopr3aja Iulomwaaelo 277,8 KB. METpOB,
BBICOTOM 6,68 M. MoJiyde€Ha CUCTeMa OCBEIIEHUs, cocTosAIas u3 16 psaoB
no 2 namnsl JIIIO 2x40. [Ins pekpealluOHHOTO MOMELIEHHUS ILIOMIaAbIo
133,53 xB. MeTpa u BbicoTOM 2, 98 M momydeHo 8 psaoB 1o 4 gammnsl JITIO
2x40. JIns xabuHeToB MHGOPMATUKU U OMOJIOTHH OBLITU BBHIOPAHBI JIAMITBI
JI10-2x24 4000K 4000J1m.

Bce cMonenupoBaHHBIE CHUCTEMBI OCBEIICHUS  YJOBJIETBOPSIIU
CIICIYIONUM  TPEOOBAHUAM: ONTUMAJBHBIA YPOBEHb OCBEHICHHOCTH
(cormacuo CanlluH [2]), oTCyTCTBHE CIEMSIIETO0 U MEPILAIOIIETO CBETa,
pPaBHOMEPHOE pacipeiesIeHue CBETOBOTO NOTOKA, SKOJIOTUYHOCTb.

PaboTa BhIMOTHEHA B paMKax MYHHUITUTIAIBHOTO OTKPBITOTO CETEBOTO
npoekTa «CeBepcKkas HHKEHEpHAs IIKOJIay.

JIMTEPATYPA
1. CnpaBouHasi KHWTA IO CBETOTEXHHUKE: CIpaBo4YHOe wu3manue / mox pen. 1O.b.
Aizenbepra. — 3-e usa., nepepad. — M. : 3nak, 2006. — 972 c.
2. CanlluH 2.2.1/2.1.1.1278-03. T'mruenuyeckue TpeOOBaHUSI K €CTECTBEHHOMY,

HCKYCCTBCHHOMY U COBMCHICHHOMY OCBCHICHUIO KHUJIBIX U O6H.[CCTBCHHLIX 3,[[8.HPII>1 (OT
06.04.03).
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JIBYXOCEBOM COJITHEYHbBI TPEKEP

dedoposcruii JI. b, @edoposckuii K. *, 3axapos A.H.
‘MBOY «Cesepckas eumuasusy, 636037, . Cegepck, ya. Kanununa, 88,
2 Cesepckuti mexnonocuveckuu uncmumym HUAY MUDU,
636036,2. Cesepck, np. Kommynucmuyeckuti, 65
e-mail: anzakharov@mephi.ru

B ycrnoBusix crosmmMx Tepes CTpaHOW MacmTaOHBIX 3agad  IIo
OocBOCHHIO ApKTHKM U CEBEpHOTO MOPCKOIO IyTH CO3[laHHE€ MPOTOTHUIIA
YCTPOMCTBA,  NpEeAHA3HAUYEHHOTO  JJid  OOECIeYeHUs]  yIaJCHHBIX
NOTPEOUTENEH SIEKTPOIHEPTUEH, SIBISIETCS BECbMa aKTyaJIbHbIM.

[enpr npoekrta - pazpaboTKa U U3rOTOBJIEHHUE MPOTOTUIIA COJTHEYHOTO
TpeKepa, MO3BOJISIOIIEr0 OTCIASKHUBATh nosioxkeHne ConHua Juis Haubosee
3¢ (EKTUBHOTO MOTJIOLIEHUS COJHEYHBbIX JIyuyed COJIHeYHOW OaTapeed ¢
HeNbl0  JalbHEWIIero  mnpeoOpa3oBaHUsl  COJIHEYHOW  HSHEPIUM B
DIIEKTPUUYECKYIO.

ConHeuHBI TpEKep — 3TO YCTPOWCTBO, IMO3BOJISIOIIEE CIECIUTH 3a
JBHKEHUEM COJIHIIA U IIEPEMEIIATh COJIHEUHYIO IIaHEIb B IIOJIOKEHUE, B
KOTOPOM  TIOIJIOLIEHUE COJIHEYHBIX JIy4edl MpPOUCXOOUT Haubojee
s PextriBHO. COJIHEUHBIA TpPEKEpP MNPEICTABISIET COO0M KOHCTPYKIIHIO,
COCTOSIIIIYIO M3 KOpIlyca C 3aKpEIUICHHbIM Ha HEH KPOHIITEHHOM C
BO3MOKHOCTBIO MOBOPOTa, HA KOTOPOM HAXOJUTCS COJIHEUHasl Oarapes.
bnaronapss yetsipeM QoTOpe3ucTOpaM, 3aKpPEIJIEHHBIM Ha COJHEYHON
NaHEeIN, YCTPOMCTBO MOKET ONpPENEIuTh, B KaKyl0 CTOPOHY CMECTUIIOCH
coJiHile. Eciu nieBbiit (oTOpe3ucTOp moiydaeT 00JIbllie CBETa, YeM MPaBbIH,
MaHe b CMENIAeTCsl BIEBO, €CJIU MPaBbIi - HANIPABO. AHAJIOTUYHO pabOTAIOT
BEPXHHUN U HIDKHHUM PE3UCTOPHI. Y CTPOHUCTBO OyAET CTOSTH HA MECTE MPHU
YCIIOBUH, €CITU BCE (POTOPE3UCTOPA OCBEIIECHBI OAMHAKOBO.

KomnonenTsl Tpekepa: MukpokoHTpoiep Arduino UNO, conneuHas
NaHeslb, JBYXOCEBOW KpPOHIITEHH C CEpPBONPHUBOAAMHU, OJOK MHUTAHUSA
MUKPOKOHTPOJUIEPA, IOCTOSHHBIE PE3UCTOPHI, (POTOPE3UCTOPHI.

Kopnyc Tpekepa nmpeacraBisieT co0oii IIIOCKYI0 KBAAPATHYIO KOPOOKY
C KpBILIKOM B BHUJE YCEUCHHOM MUPaMUJIbI, HA KOTOPYIO 3aKpEIUIAETCs
KpoHIITEeH. Martepuan kopnyca — mactuk PLA.

[Ipoliecc M3rOTOBIEHHSI COCTOMT M3 CIEIYIOIIMX IaroB: HAaIUCAaHUE
POrpaMMbl 11 MUKPOKOHTPOJIIEPa; MOJIKIIOUEHHE BCEX KOMIIOHEHTOB Ha
MaKeTHOW IUIaTeé W TECTUPOBAHUE MPOTpaMMbl; pa3paboTka yYeprexa
kopmyca; co3nanue 3D-momenu kopmyca B CAD-cucteme T-Flex CAD;
neyath Kopryca Ha 3D mpuHTepe; maiika KOMIIOHEHTOB Ha muiaTy Arduino
UNO; ycranoBka BceXx KOMIOHEHTOB B KOPIYyC W TECTHPOBAHUE
YCTPOUCTBA.
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KOMILJIEKCHAS OHEHKA BO3MOKHOCTH CO3JAHUS
MOJAEJA OBBEMHOMU ITEYATHU HA OCHOBE
CYHIECTBYIOIIIMX 3D IPUHTEPOB

Yeonokos E.A.l, bpenoaros B.H?
‘MBOY «Cesepcras eumnazusny, 636037, 2. Cesepck,
Tomckaou o6a., yn. Kanununa, 88
ZCeeepCKuL? mexHonoeuveckuu uncmumym HUAY MUDH,
636036, 2. Cegepck, Tomckoti 0ba., np. Kommynucmuuecxuii, 65

[[lupokoe NpPUMEHEHHE ANAUTUBHBIX TEXHOJOTMHA B COBPEMEHHOMU
MPOMBIIUIEHHOCTHU CBSI3aHO C YMEHBIIIEHUEM PACXO0J0B Ha HCXOJHOE ChIPhE
Y BO3MOKHOCTBIO CO3/1aBaTh U3/IENINS CIOXKHOU F€OMETPUUECKON (POPMBI.

Bbeicokre TeMIlbl pa3BUTUS AIJAWTHBHOIO IPOM3BOJCTBA JEIIAOT
aKTyaJbHBIM BOIIPOC IO CO3JaHUI0 HOBBIX HaumbOojee 3(PPEeKTUBHBIX
CH0c000B peanu3aluy aJJuTUBHBIX TEXHOJIOTUH.

B Hacrosmee BpeMs OCHOBHBIM IpuUHUMNOM 3D medatu sBiseTcs
co3laHue O0BbEeKTa MyTEM MOCIOWHOro HapamuBaHus. CylecTBYOIINE
pa3paboTku B 3toi oomactu: FDM (fused deposition modeling) npunTepsr,
LENS (Laser engineered net shaping) npuntepsr, TDP (three dimensional
printing) npuntepsl, Ctepeonutorpadus SL (Stereolithography).

enb padots: Co3ganue HOBOM 00beMHON Mozenu 3D npuHTtepa.

Moit noaxon: o6bémHas 3D mewaTh. DTO mpolecc, Korja coruia
NPUHTEPA MEPEMENIAIOTCS B MPOCTPAHCTBE HE3aBUCUMO APYT OT ApyTa.

Ha cerogHsmHuil JeHb peanu3oBaTh ATOT METOJ] MOXXHO TOJBKO B
YCIOBHUSIX ~ HEBECOMOCTH:  MCIOJIb30BaTh  3aKOH  Apxumena  JUis
YpaBHOBEUIMBAHUS CHJIbI TSDKECTH, JMOO HMCIHOJIB30BaTh ATOT IMOAXOJ B
KOCMOCE IS TIOCTPOMKH OpOMTAIBHBIX 0a3 IpH KOJOHU3AIMUU W IS
PEMOHTA KOCMUYECKHUX aIapaToB.

Jnst peanuzaru 3TOro Metojna Obuia paspaboTaHa moxaens 3D
IPUHTEPA U U3TOTOBJIEH MAKET.

CoBpeMEHHBIN YPOBEHb MCIOJIB30BaHUs 3D MpPUHTEPOB B pa3IMUHBIX
00JIaCTSAX YETOBEYECKOM AESITEIbHOCTH OTPAHUYMBAETCS MAJION CKOPOCTHIO
CO3JaHMs U3JIETTUN WK TUIOXUM KauyeCTBOM MJIM JOPOTUM HCIIOIb30BaHUEM
1 00JTy’)KUBaHUEM.

Pa3paborannass Moxaens 3D mpuHTEepa YBEJIUYMBAET CKOPOCTh
co3faHusl W3AeNuid B 6 pa3, MpU STOM HE YXyJAllas KauecTBO M He
yBEJIMYMBAs 3aTpar.

B noknane npeacraBieHbl pe3yibTaThl paboThl.
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JTEMOHCTPALIMOHHBII TPUBOP /11 BECITPOBOJTHOM
MEPEJAYHU DJIEKTPHYECKOTO TOKA

ne J.C. 12 Conosves A.A. langhunosa I1.A.Y [Hlumoea H.A.l,
Bouanos A.JI. ', Kabaxoea I'.B.*
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Wnest ucronb3zoBanusi OECIPOBOIHON Mepeiayu JIEKTPOIHEPTUU TIPU
MOMOIIM 3JEKTPOMATHUTHON WHAYKIIMM TOKAaMHU BBICOKOM 4acTOTHI ObLia
npemioxkeHa Tecmon H. B Hauaime XX Beka.

Hacrosimas paboTa mocBsIIeHa CO3/IaHUI0 TaK Ha3bIBAEMOM KaTyIIKU
Tecna — npubopa 117151 6ecIpOBOAHOM MEPEAAUN ANEKTPUUIECKOTO TOKA.

Karymika Tecna npeacTtaiser co00il pe30HaHCHBIA TpaHcpopmMaTop,
NPUHIUI padOThl KOTOPOrO 3aKJII0YAETCs B CIEIYIOUIEM: IIPU COBIAJICHUU
Ha OOMOTKaxX YacTOThl JJICKTPOMArHUTHBIX KOJ€OAHU Ha «BBIXOJEH
TCHEPUPYETCS BBICOKOE HampsikeHue [1].

Bapuant karymku Tecinbl B JaHHOM paboTe COCTOMT W3 Oi0Ka
nutanus 12 B, konebaTenbHOr0 KOHTYpa, TPAH3UCTOpa U pe3ucTopa. bouim
B3SITHl CJEAYIOIIME MAaTepUalibl U KOMIUIEKTYIOIIHME. MEIHAasl IPOBOJIOKA
nuamerpom 0,08-0.3 MM, KyCOK TOJIUITPONHIIEHOBON TPyObI quamerpom 20
MM, KYCOK TOJICTOIO MPOBOJA, TpaH3ucTop Tumna 2N2222A, pesuctop 22
KOM, HCTOYHHUK MNHUTaHUA, IIAPUK JI1 MUHI-TIOHTa, KYCOK [MHILEBOU
¢bosbru, KycoK IUIaCTUKAa — OCHOBAaHHE, HA KOTOPOM KpEMHTCS HU3JEiHe,
NPOBOJIA TSl COSMHEHUs cxeMbl [2]. B Hamem npubope «BBIXOAOMY ObLI
HIapuK JJIs MUHT-TIOHTa, 00EpHYTHIA B (POJIBTY, Y KOTOPOrO MpH MOjaue
MATAHUS 3arOPAIUCh 7-BaTTHBIE CBETOAMOHAS U Ta30pa3psIHasl JIAMIIBI.

Coznannbiii mpubop ucnosibdyerca Ha ypokax ¢usuku B MBOY
«COII Ne 88 mmenu A. boponmna u A. KoueBa» Ipu H3y4EHUH TEMBI
«DNEKTPUUECTBOY.

PaGoTa BhIMOTHEHA B paMKax MyHHUITUIAIHHOTO OTKPBITOTO CETEBOTO
npoekTa «CeBepcKasi MHKEHEPHAs! IIKOJIay.

JINTEPATYPA
1. Mpunmmn padotel katymku Tecna [DnexTpoHHbIi pecypc] www.electric-220.ru
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