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YBaxkaeMble y4aCTHUKH KOH(pepeHuun!

Kondepennus «AkTyaabHbIe MPOOJIEMbl MHHOBAITMOHHOTO Pa3BUTHS
AEepHBIX TexHosorui» opranunzoBana PI'AOY BO «HanumonanbHbIi
UCCIIeIOBaTeNbCKUl snaepHblil yuuepcuter «MUDN», AO «Cubupckuii
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bunmuamom OI'AOY BO «HamumoHanbHBIN HCCIEI0BATEIBCKUMN SIICPHBIN
yHuBepcureT «MUDON».

B pamkax xoHdepeHiuu OyayT o0CyXIaThbCsl aKTyalbHbIE MPOOIEMbI
pa3BUTHUSL ATOMHOTO SHEPrONPOMBIIIJIEHHOTO KOMIUIEKCA, BKJIOYas
BOIIPOCHI COBEPIICHCTBOBAHUS XUMUYECKOW TEXHOJOTHH, aBTOMATH3aLUU
TEXHOJIOTUYECKUX IMPOIIECCOB, COLMAIBHBIE U SKOHOMUYECKUE MPOOIEMBI
WHHOBAIIMOHHOTO Pa3BUTHUS aTOMHOW OTpACIv, MPUMEHEHHUSI COBPEMEHHBIX
MH()OPMAIIMOHHBIX TEXHOJOTMH B aTOMHOM mpoMbliuieHHOCTH. Ha
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Hay4YHBIX HCCIEJOBAHUN B IMPOU3BOJACTBO, a TAKKE COBEPIICHCTBOBAHHE
MOATOTOBKHU CICIUAIUCTOB M KaJapoB BeIcIIeH kKBaymdukaruu mis ['K
«Pocarom». B KoH(epeHIIMM NPUHUMAIOT Y4YacTHUE BEIyIIHE HAyYHBIC
COTPYAHUKHU W TPENOJABATENHN, MOJOJbIE YYEHbIE U CTYIECHTHI BY30B, a
TaKXe CIEeUUAIMCTBI MPEANPUATUNA aTOMHOW MTPOMBIIILIEHHOCTH.

JlanHpIii cOOpHUK Oy/IeT CrIocOOCTBOBAThH MPO(ECCHOHATBHOMY POCTY
YYaCTHUKOB KOH(EPEHIMH, HaJa)XMBAHUIO JI€JIOBOTO COTPYAHUYECTBA U
Pa3BUTHIO TBOPYECKUX CBSI3€H YUEHBIX U CHEIUATIUCTOB, pabOTAIOUIUX B
aTOMHOM POMBIIIIJIEHHOCTH.

[Tpencenarens OpraHU3alMOHHOTO KOMUTETA,

KaHIWJAT TEXHUYECKUX HAyK, . - _

JTOLICHT /;/‘5/ —— " ] A.A. lllunikoB
\q L
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UCCJIEJOBAHUE U ONTUMU3ALIUS TIPOLIECCA
PEHTTEHO-®JIYOPECLIEHTHOI'O OIPEJAEJEHUS 30J10TA
HA LUEJLTIOJIO30COJEPKAILIUX COPBEHTAX

Aeeesa JI.J]., Kosanvckasa A.b., I ysees B.B., Yepnyxa /[.1O.,
Kopuna 10.]].
Cesepckuti mexunonocuveckuti uncmumym HUAY MUDU, 636036,
2. Cesepck, Tomckou o61.,
np. Kommynucmuueckuii, 65,

e-mail: ald@mail.ru

OaHUM U3 NMEePCHEeKTUBHBIX METO/IOB CO3/IaHMS HOBBIX HOHOOOMEHHBIX
MaTepHaJioB W TEXHOJOTUH UX HU3TOTOBJICHHUS MOXET CTaTh CHOCO0
MOJYYEHUS] WOHUTOB M3 OHUOJOTMYECKUX IMOJUMEPOB, HAMPUMED, U3
LEeJUTI0N03bl. M3yueHne U ucciaeqoBaHue COPOIMOHHBIX, TECOPOIIMOHHBIX
XapaKkTepUCTUK COPOCHTOB HA MPHUPOJHONW OCHOBE, SIBJISIETCS aKTyaJbHOU
3amayeii. Panee B paborax ObUIM  HCCIIENOBaHbl  COPOLIMOHHBIE
XapaKTePUCTUKHU COpOEHTOB, MOAU(DUITIPOBAHHBIX XUTO3aHOM.
Henocratkom Takoro copOeHTa sBisUIACh TKAaHEBUIHAS CTPYKTypa
copOeHTa, YTO HE OYEHb MOJXOIWIO JJI MPOU3BOJICTBEHHBIX MPOIIECCOB,
JUTSL KOTOPBIX OBLIO OBl YKeNnaTesIbHO, YTOObI COPOCHTHI UMENIU BUJ| TPaHyJI.
Jnst  pemieHuss  JAaHHOW  TPOOJEMBbI  MPEMIOKEHHBIC — MOJTMMEPHbIE
MaTrepuajibl Ha OCHOBE LEJUIIOJO3bl  SIBISIIOTCS  JOCTYIHBIMU U
BOCIIPOU3BOJAMMBIMU Marepuaiamu. B xome paboThl HCIONB30BAIUCH
rpaHyjibl, MoJy4eHHble U3 4% pacTBOPOB XJIONKOBOM U JPEBECHOMU
neutoa03bl. Tak Kak pactBopuTeneMm sBIsuics 75% BOIHBIA pacTBOP
XJIOpUAAa UMHKA, PEHTTeHO-(IyOpPECUEHTHBIM aHaau3 MoKa3zajd OoJbIlIoe
KOJIMYECTBO €r0 B JJAHHBIX COpOEHTaxX. ITO JAaeT OCHOBAHUE YTBEPKAATh O
NPEeNsSTCTBOBAHWM IIMHKA OCAXACHUIO 30J0Ta Ha copoOeHTax. Jlng
JaJbHEUIer0  ydyacTusi B COPOLMOHHBIX  MpoIleccax  BO3HUKIIA
HEOOXOJMMOCTh JIeCOPOMpPOBAHUSI IIMHKA C XJIOMKOBOW W JAPEBECHOMU
He/UToJ03bl. B XxoAe wuccienoBaTebCKod paboThl ObLT MOA00paH U
WCCJICIOBAH TIENBIN PSAJT pACTBOPOB-IECOPOCHTOB JJISL DJIFOMPOBAHUS ITUHKA
C MPUPOJHOrO Matepuana (XJIOMKOBOM M JPEBECHOM IEIUIIOI03bI). bbuin
OTIpeJIeNICHBl ONTUMAJIbHBIE TTapaMeTphl TMpoIecca M CTEMEHb JecopOoinmu
IIMHKA C JaHHBIX COPOEHTOB. B pe3ynbrare MpOBENCHHBIX WCCIEIOBAHUM
OBIJIO YCTAaHOBIIEHO, YTO HAWJIYYIINM JeCOpOCHTOM SBISIACh BOJA C
TEMIIEpAaTypOll HE MEHee 80°C, mpu STOM CTEIeHb IECOPOLHH LHHKA
cocTasisiyia He MeHee 81%.

JIUTEPATYPA
1. Koanbckas S.b., 3enmuuenko E.A., Areesa JI.J., I'ypoBa O.A., I'yzeeB B.B.
[Toryuenne w® WcclemOBaHUE COPOIMOHHBIX  MAaTEpPHAJIOB Ha OCHOBE
paCTI/ITeJ'IBHOFO CBIpBﬁ.
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HOJYYEHUE METAJIJIOB SJIEKTPOJIN30M
(HA TPUMEPE Al U Ce)

Anopocos B. O., I[Iponun B.A., Ilonauckas A.B., Xopoxopun B.C.,
Maxacees FO.H.
Cesepckuti mexnonocuveckuu uncmumym HUAY MUDHU,
636036, 2. Cesepck, Tomckoti 0621, np. Kommynucmuueckuii, 65
e-mail: androsov600@gmail.com

B nHacTosimiee BpeMs HallUIM MIAPOKOE NMPUMEHEHUE PEAKO3EMETBHBIE
MeTayiel nepueBoi rpymmbl (La, Ce, Pr, Nd). [loBoiapHO clio)kHas
TEXHOJIOTUs nonydeHusi P3M nemaer u3nenusd u3 HUX HE JCHIEBBIMU, YTO
OTpaHUYMBAET UX 00JIee MUPOKOE MPAKTUYECKOE UCTI0IH30BAHUE.

Jns P3M pa3zpaboTanbl pa3Hble BapUaHThl METAJUIOTEPMUUYECKUX U
ANEKTPOJIUTHYECKUX CHOCOO0B MOJIydeHHUs. VICXOMHBIM CBHIpbEM [JIsT UX
MOJTYYEHHUSI CITYKAT OKCHUJIBI, XJIOPUABI U PTOPHUIBI.

Mexay TeM, TEXHOJOTUS DJIEKTPOXMMHUYECKOTO IPOU3BOJICTBA
ATIOMUHUA B OOJBIINX KOJUYECTBAX M3 €r0 OKCHJAa XOPOIIO M3y4yeHa U
HamOoJiee OJIM3KAa K TEXHOJIOTHH TMOJIYYEHHUS LEPUS U MOXKET MOCIYXHUTh
MIPUMEPOM €€ JaTbHEHUIIIEr0 COBEPIICHCTBOBAHUS U Y ICILICBIICHHUSI.

DNEKTpOan3 alOMHHHUS TMPOBOAAT B DIIEKTPOJU3EPE, B KOTOPOM
MMEETCSl BaHHA U3 yriiepoauctoro marepuaia. B Banne cmoem 250-300 MM
HAaXOJUTCS PACIUIABICHHBIN AJIFOMUHUMN, CIY)KAIIUKA KAaTOJIOM, U KPUOJIMUT.
YTronbHBIA aHOJ MOTPYKEH B AJICKTPOJIUT. 14 3JIEKTpoimu3a U pa3orpena
anektposiuta 70 1000°C moaBoaAT NOCTOSHHBIN TOK. KpHOIUT M TIMHO3EM
B DJICKTPOJIUTE NUCCOLMUPYIOT: HAa KaToje oOpa3yeTcs aJllOMUHHM, a Ha
anozne okucnserca yraepon aHoaa 10 CO u CO,. ATIOMUHUN Ke TsKeEee
AIIEKTPOJIUTA U COOMpaeTcsi Ha JHE BaHHBI MOJ CloeM ajekTponuTa. Ero
MEPUOJIMYECKH M3BJICKAIOT, HCHOJIb3Yysl CHEUUAIBHOE YCTpoucTBO. Jlns
HOPMAaJIbHOM paOOThI BAHHBI HA €€ THE OCTABJISIOT HEMHOTO aTFOMUHMSI.

3aTeM KUAKAW aTIOMUHUN BBIAEPKUBAIOT B KOBIIE WIIH 3JEKTPONECYU
B TeueHue 30-45 muH mpu temmeparype 690-730°C mnst BCIUIBIBaHUS
HEMETAJUIMYECKUX BKIIOYEHUW WM BBIACICHUS ra3oB u3 mertamia. [locre
padbVHUPOBAHUS YUCTOTA TEPBUYHOTO AJTIOMHUHHS COCTaBisieT 99,5-
99,85%.

[lenecooOpa3zHo TEXHOJIOTHIO MIPOU3BOJICTBA ATIOMUHUSA
WCIIOJIB30BaTh JJISI COBEPUICHCTBOBAHUS TEXHOJIOTUU TOJYYEHUS LepUs U
€ro CIUIaBOB C Y4E€TOM OCOOCHHOCTEH XMMUYECKUX CBOMCTB P3M.

B pabGote paccMOTpeHBI CBONCTBA OKCHUJIOB AJIIOMUHHUS WU IIEpHS,
OMMCaHbl WX CXOJACTBA M pa3juyus, MPUBEACHA aHAJIOTUS Crocoda
MOJTYYEHHUSI TIEPUS C TPOU3BOICTBOM TFOMUHHSL.
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PA3PABOTKA YCTAHOBKMU JJ151 BBICOKOTEMIIEPATYPHOM
OBPABOTKHU OBJYYEHHOI'O I'PA®UTA AJAEPHBIX
PEAKTOPOB

becnana FO.P., Hoeocénoeg U.I10., Maxapesuu C.B.
Hayuonanvnwiti uccneoosamenvcrkuti Tomcxuti noiumexnHuyeckul
yuugepcumem, 634050, 2. Tomck, np. Jlenuna, 30
E-mail: bespalayr@tpu.ru

[Tocme OCTaHOBKH JHEPreTUYECKUX YypaH-TPAUTOBBIX SIACPHBIX
pPEaKTOpPOB BO3ZHHUKHET IMpoOiieMa oOpamieHuss ¢ OOJYyYEHHBIM SIIE€PHBIM
rpauTOM, KOTOpBIA SABISUICA 3aMeajuTerneM HeWTpoHoB. IIpobrema
3aKJIIOYAeTCsl B HEOOXOJMMOCTH €ro M3BJICYEHHUS U JajbHeIero
3aXOpOHEHHUs (TIIYOMHHOTO WJIM TPHUIOBEPXHOCTHOro). M3-3a BbICOKOM
CTOMMOCTH 3aXOPOHEHUS TBEPAbIX PaJUOAKTHBHBIX OTXOJOB (TOJBKO B
Poccun HakoruieHo mnopsiaka 60 ThIC. TOHH OOJIy4eHHOTo rpadura)
TpeOyeTcs MpeIBapuUTEIbHOE YMEHBIIEHHE UX 00beMa UM aKTUBHOCTH.

CTOMMOCTh 3aXOPOHEHHS 3aBUCUT OT YJEIbHOW AKTUBHOCTH
paanoakTuBHbIX 0TX0A0B (PAO). Ilockonbky 0OSydeHHBIH pPEaKTOPHBIN
rpaduT COAEPKUT pajMOaKTUBHBIE MHUKPOTPUMECH CPEIHEH U BBICOKOM
AKTUBHOCTH (GOCO, Bcs, Bey, Psr, *Cl u 1p.), TO TeiecooOpasHo
U3BJICKATh W/WJIM KOHIICHTPUPOBATh UX TIEPe]] YTHIU3AIUCH.

Panee ObLIO MOKAa3aHO, YTO JUIsl OYMCTKH OOJYYEHHOrO SJIEPHOTrO
rpaduTa MOTYT OBITh MCIIOH30BAHBl BRICOKOTEMIIEpATYpPHBIC TIa3MEHHBIC
METObI JIe3aKTUBAIMK B WHEpTHOM cpexe [1]. B paboTe mokazaHo, 4To Ha
3G ()EKTUBHOCTh OYHCTKM OOJIydeHHOro Tpaduta OT paguOaKTUBHBIX
npuMecell  CyIIECTBEHHO BIIMSET Tra3oBas TemIepaTypa IUIa3Mbl,
ra30JJMHAMUYECKUN pEXUM HCTEUEHUS IUIa3MEHHOrO TIOTOKa, a TaKke
KayeCTBEHHBIN COCTaB IJIa3M000pa3yrolero ra3a. BoisBieHbl U JOKa3aHb
IPEUMYIIECTBA UCIOJIb30BaHUs 00JIee JIErKOro Mmia3Moo0pa3yoIlero rasa.

[To monydeHHBIM JaHHBIM ObLT pa3paboTaH HSKCHEPUMEHTANIbHBIHN
CTeH/ Ha 0a3e BhICOKOYACTOTHOTO (PaKeIbHOrO U JYyrOBOTO MJIa3MOTPOHOB,
MO3BOJIIIOIIMK  MPOBOJUTH OOBEMHYIO  JIE3aKTHUBAIIMIO  OOJYYEHHBIX
rpa@uToBBIX  00pa3lOB  MyTeM WX  NepekoHaeHcanuu. Pabota
pa3paboTaHHOr0 cTeHja Obla ompoOoBaHA Ha CMECSIX CTaOMIIBHBIX
M30TOIOB C MPUMEHEHHEM CIIEKTPOMETPHUIECKOTO aHAIH3A.

HccnenoBanue BBIMONHEHO Tpu (puHaHcoBoW moanepxke PODOU B
paMkax Hay4Horo npoekta Ne 16-38-00382 mon_a.

JIUTEPATYPA
1. Bespala E., Novoselov I., Ushakov |I. Heat transfer during evaporation of
cesium from graphite surface in an argon environment / MATEC Web of Conference. —
2016. - V. 72. - P.1-5.
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CPABHUTEJIbHBIN AHAJIN3 DYJ®P®EKTUBHOCTH METO/IOB
CTEPUWINBALIMUU TUAPOKCHUAITATHUTA

bonoakoe B.A., 3enuuenko E.A.
Cesepckuti mexunonocuveckuu uncmumym HUAY MUDHU,
636036, 2.Cesepck, Tomckoti 00.1., np. Kommynucmuueckuii 65
e-mail: ValentineAndrBol@Sibmail.com

NzrortoBnenue nroboro (apManeBTHUECKOro Mpenapara TpeOyeT OT
npou3BoAUTENs OOJBIION OTBETCTBEHHOCTU. Beap mpexiae ueMm Havath
peanu3anuo IpoayKTa HEOOXOUMO HE TOJIBKO 0003HAYUTh €ro MOJIE3HbIE
CBOMCTBA, HO M JI0Ka3aTh OTCYTCTBME HETaTUBHOT'O BJIMSHUS Iperapara Ha
OpraHu3M YeJIOBeKa. DTO OCYIIECTBISCTCS 32 CUET MPOBEICHUS UCTILITAHUN
npenapara.

[lepBbIM »3TamoM HchbITaHUK  (hapMalEBTHUYECKOrO  Ipenapara
SBJISIIOTCS.  JJOKJIMHUYECKUE HCIBITAHUS — UCIBITAHUS, MPOBOJUMBIC HA
JKUBOTHBIX C IEJIbI0 BBISIBICHUS TOKCUYHOCTH IIpenapara B LEJIOM H
BIIMSHUS, OKA3blIBAEMOT0 KM Ha pa3JIMYHble OpraHbl M CHUCTEMBI
MOAONBITHOIO OPraHU3Ma.

B cinydae ecnu mpemapar NpoXOAWUT JOKIMHUYECKUE HCIIBITAHUA —
OKa3bIBAa€TCA HETOKCUYHBIM i1 TMOAONBITHBIX OpPraHU3MOB — OH
MOABEPraeTcss KIMHUYECKUM HCIBITAHUSIM — HCIBITAHUSIM Ha JIIOASX.
LensMu  KIMHUYECKUX  MUCIHBITAHUM  SIBISIIOTCS  J10KA3aTEJIbCTBO
a(PekTUBHOCTH mMpenapara, OE30MACHOCTH €ro MPUMEHEHMS, a TakKkKe
BBISIBJIEHUE TOOOYHBIX 3P(HEKTOB OT €ro UCHOoIb30BaHusl. 1]

Jlnst obecniedeHust YMCTOTHI MCHBITAHUN Ipenapara U 0e30MacHOCTH
NAlMEHTOB TPU €ro MCHOJb30BaHUM HEOOXOJUMO COOJIOJEHUE MEp
OUUCTKHU U CTepriin3anuu npoaykra. [log ouncTkol npoayKTa MOHUMAETCs
yAaJIeHUe U3 €ro cocTaBa MPUMECHBIX COCIUHEHUH, CHIKAIOIIUX €ro
3 PEKTUBHOCT, W/WIM OKa3bIBAIOIIMX HETaTUBHOE BO3JCHCTBHE Ha
310poBbe yenoBeka. ['ocymapcrtBeHHas @apmakones X1 wu3naHus
OTIpEeIeISIET CTEPUIIM3ALUI0 KaK IMPOIECC YMEPIIBICHHUS B OOBEKTE WIIH
yAQJIEHUsI U3 HETO0 MUKPOOPTaHW3MOB BCEX BHJIOB, HAXOJAIIUXCA HA BCEX
CTaJusIX pa3BUTHSL. [2]

B  namHoit  paboTe  OMHMCHIBAIOTCS  METOJBI  CTEPHIM3AIUN
TUAPOKCUAINIATUTA U MPOU3BOAUTCA UX CPABHUTENBbHBIM aHalU3 C IEJbIO
onpeneneHus: Hauoosee 3PpGHeKTUBHOTO U3 METOIOB.

JIMTEPATYPA
1. buosTuka: yuebnuk ams By3oB / [log pen. B.IL. Jlomatuna. — 4-e uzn., — 2009. —
272 c.
2. IIpombliuIeHHas! TEXHOJIOTHS JIEKAPCTB [ DIEKTPOHHBIN pecypc]: DIeKTpOHHBIN
yaeOHUK / Uyemios B.1. [m Ip. ] - Pexum JIOCTyMa:
http://ztl.nuph.edu.ua/html/medication/index.html.
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NCCIEJOBAHUE ITPOLECCA IIEPEPABOTKHA OPTUTA 110
CEPHOKHCJOTHOM TEXHOJIOT U

T'anama A.A., Kaupos E.E., Mycnumosa A.B., Hosuxoea C.JL.,
Hlamun B.U.
Cesepckuti mexunonocuueckui uncmumym HUAY MUDHU,
636036, 2.Cesepck, Tomckoii 061., np. Kommynucmuueckuti, 65
e-mail: klameri7@gmail.com

MoHauuT — MHUHEpall, IpeACTaBIIomud co0o0il O0e3BoaubI (ocdaT
P33 (rnaBHBIM 00pa3oMm Liepus U JaHTaHa) U Topusa. Ero ¢gopmMyiy MOKHO
npeactaBuTh kKak (Ln, Th)PO,4[1].

[IInpoko pacnpocTpaHEHHBIMU crocobamu nepepaboTKu
MOHALUTOBBIX KOHIIEHTPATOB SBISAIOTCS IIEJIOYHOM M CEPHOKHUCIIOTHBIN
MeTobl. CEpHOKHCIOTHOE Pa3joK€HHE MoHauurta mpoBogar mpu 200-
240 °C, mnomy4yeHHbIM cCynb(daTHBIA Ccrek o0padaThIBalOT  BOJOMIS
BhINIeaunBanus P30 [2-3].

B narenre [4] npennoxena MoaupuKanms CEpHOKUCIOTHOTO METO/a,
Ipeanojarammas pa3ioKeHUEe MOHALUTa CMEChIO CEPHOM KHUCIOTHI H
¢dropuna aMmmoHud. s 0UMCTKU Ccynb(paToB OT oOpasyromuxcst pTopuaos
NPEIOKEH CyOJMMAlMOHHBIN C€MOco0, MPH 3TOM TaKXe MPOUCXOAUT
ouncTKa oT (ochaTHBIX MPOTYKTOB.

Hapsany ¢ pochopoM MOHAIIUTOBBIM KOHIIEHTPAThI OOBIYHO CO/EPKAT
TaKXe KpEeMHHUH B KOoJM4ecTBe N0 6-7 mac. % B pacuere Ha okcun.llpu
BO3JIeHicTBUM OM(TOpHUIa aMMOHHMS Ha OKCHJ KpEeMHHs o0Opasyercs
KpeMHepTOpU amMMHuaka, KOTOPBIA MpH JalbHEHIIeH CynbpaTu3aiuu
pa3inoxuTcs 10 TeTpadropua KpeMHus. s uccienoBaHusi BO3MOKHOCTH
OYUCTKM OT KpeMHHsI Obljla TpOBEAECHAa Cepus HKCIEPUMEHTOB 110
nepepaboTKe MOHAIIUTOBOTO KOHIIEHTpaTa B HECKOJIBKO CTalui: Ha EPBOM
CTaJluM OCYIIECTBISUIOCh €ro CIUIaBlieHHEe ¢ Ou(pTOpUIOM aMMOHMS, Ha
CIEAYIOIINX — B3aMMOJICUCTBUE TMOJYYEHHOIO CILIaBA C CEPHOM KUCIOTOU
npu pa3nuyHbiX Temmepartypax. Ilo pesymbrarom TI'A/JATA ananuza
OoOHapy>KeHO J[Ba MUKa MOTEPU MACCHI, COMPOBOXKAAIOIINECS MOTJIOIIEHUEM
terua, ipu 282 u 326 °C.

JIMTEPATYPA
1. Jlanue B.U., Jlanunckas T.A. MecTopoxIeHHs] paguOaKTUBHOTO CHIPhS. — M.:
Henpa, 1956.
2. XuMusT W TEXHOJOTHS PEIKUX W paccesHHbIX anmeMeHToB, 4. I / Tlox pen.
BonpmakoBa K.A.. — M. : Beicmias mkona, 1976. — 360 c.
3. Muxaiimuuenko AWM., Muxmun E.b., Tlarpukees FO.b. Peako3emenbHble MeTalIbL.
— M. : Meramnyprus, 1987. — 232 c.
4. TMatear RU2549412, omy6. 27.04.2015 brom. Nel2. Crmoco6 mepepaboTku
MOHaIMTOBOrO KoHIeHTpara // Akumos JI.B., [Issuenko A.H., Eropos H.b., u ap.
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NCCIEAOBAHUE NPOUHECCA 9KCTPAKIHMOHHOI'O
BBIIEJIEHUSA TOPUSA U P33 U3 PACTBOPA
A30THOKHCJIOT' O BBILNEJJAYNBAHUA MOHALIUTA

I'paues E.K., Unexuc B.M., Aonokosa I0.A., Mycrumosa A.B.,
lonanckas A.B., Ilponun B.A., Anopocoe.B.O., Monokos I1F.
Cesepckuti mexunonocuveckuu uncmumym HUAY MUDHU,
636036, 2. Cesepck, Tomckoti 001., np. Kommynucmuueckuii, 63,
e-mail: e.k.grachev@gmail.com

OcHOBHBIM NCTOYHUKOM P30 B npupone sBisieTcss MAHEPAT MOHALIUT
((Ce, La...)PO,). B Hem, momumo P3D coaepKUT HEKOTOPOE KOJIHMUECTBO
topuss (35% ThO,), unorna ypana (ot 0,1 mo 0,3%). BombmuHCTBO
TEXHOJIOTUYECKUX CXEM TOjApa3yMeBaeT coBMmectHoe u3pneuenue U, Th u
P35. B cooTBeTCTBMM € O3THM BO3HHKA€T BOINPOC O JI€3aKTHUBALUU
ITOJTy4aeMbIX KOHIIEHTPAaToB P30.

Conepxanne Th B MOHAIMTE 10BOJIBHO Benuko. Mzoron Th** kak u
msoron U?® TemmoBBIMH HEHTPOHAMH HE JIENHTCS, HO B PEAKIUH
paZMallMOHHOIO 3aXBaTa TEMJIOBOTO HEUTPOHA 00pa3yeT OTCYTCTBYIOIINMN B
IIPUPOAE HOBBIN JCISIIUNACT HYKIIU]T U, [TosTtomy paznenenue P33 u Th
MOJKET CTaTh KJIFOYEBOH 3a/Jaueil, Tak KaK MOJYYCHHBIH Th MOXET MmoiTH
Ha PeaIn3aluio ypaH-TOPUEBOTO SAEPHO-TOILUIMBHOTO LIUKIIA.

B pacTBOpEe a30THOKHMCIOrO BBILIETAYMBAHMS MOHAUWTAa ypaH, P30,
TOPUM W TPUMECHBIE 3JEMEHThl HAXOIATCS B BHUAE KAaTHOHOB, MOATOMY
NPUMEHEHUE METOJ0OB HOHHOro oOMeHa He Oyner s¢ddexTtuBHBIM. B
JAHHOM CJIy4ae, SKCTPaKUUs SIBIsIETCS HanboJiee MoJIe3HbIM ClIOCOO0M, TaKk
Kak HeoOxoauma nie3aktuBanus P33. JInbo skcTpakuus Heo0X0uMa B TOM
cllydae, KOrjla MeTajulbl, 00a/iasi HacTOJbKO OJMM3KUMH CBOWCTBAMH, YTO
OJIHA ONEPALMU OCAKIACHUS WM KPUCTAUIM3ALMU HE adyT HEOOXOAUMOMN
CTENICHU Pa3/ICIICHHUS.

Ho B TOXe Bpemsi Bo3HUKaeT psif TpyaHocted. Hampumep, BbIOOD
JKCTpareHTa JUisl JOCTUKEHHsI BBICOKOTO KO3(h(dULIMEHTa pacnpeesieHus.
Takke 11 SKCTPAaKIMOHHOTO M3BJICYEHUS U pazzeneHus P30 ¢ momolbro
HEUTPAIbHBIX JKCTPAreHTOB HEOOXOJMMbI HUTpaTHbIE pacTBOph. B
peanbHBIX PAcTBOpaxX, MOJYYAE€MbIX IPHU BBIMIEIAYUBAHUM PEAKIIMOHHON

2- 3 -
maccel, coxepxarcs nonsl SO;, PO, , a Bo MHormx ciydasx u F,

3aTPYAHSIONIME DKCTPAKIIMIO BCIEACTBHE OOpa3oBaHHWs B BOMHOW (haze
MPOYHBIX KOMIUIEKCOB ¢ P33, ypanom u topuem. Cepbe3Hoil mpolaemoit
ABJISICTCST MHTEP(EPEHIUs JMHUN CIIEKTPOB JJIEMEHTOB, MPU aTOMHO-
YMHUCCHUOHHOM aHaJIN3€ dKCTpareHTa u paduHara.

B nmanHoM fokmazme, aBTopamMu OyJIeT PacCMOTPEH IMPOIEcC
pasaenenus P32 u Th(U) B cucteme 40% Th®, npobiembl, CBSI3aHHBIE C
ATUM MPOIECCOM, a TaK XK€ JIaHa OlIeHKa () PEKTUBHOCTH.
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ITPOI'PAMMA 110 OBOT'AINEHNIO YPAHA B APTEHTHUHE

I'ybapesa U.B.
Tomckuii 2ocyoapcmeeH bl YHUGepcUument,
634050, . Tomck, np.Jlenuna, 36,
pripevoch_ka@mail.ru

ApreHTuHCKas mporpamMma Mo oOOrallleHHIO ypaHa MPEekKIE BCETO
SBJIIETCSI  4YacThlO IJJaHA  pPa3BUTUS  ATOMHOM  JHEPreTUKH, HO
OJTHOBPEMEHHO MOKET CTaTh CEPbE3HBIM BBI30BOM MeXKIyHAPOIHOMY
PEXKUMY SIIEPHOTO HEPACTIPOCTPAHECHHUSI.

ApreHTriHa HMKOIJla HE coO3JaBajla SAEpHOro opyxus. OngHako ¢
1960x mo 1990e¢ rr. crpaHa pa3BuUBaJla aMOMIIMO3HYIO SICPHYIO
porpamMmy, BKIt0UYasi CTPOUTENBCTBO OOBEKTOB MO OOOTAIlIEHUIO ypaHa He
oxBaueHHbIX rapanTuaimMu MAI'ATO. B teuennn nonro nepuona bysHoc-
Alipec otkasbiBasica patudumupoBats JHAO wu npucoeauHsThCS K
JloroBopy Tnatenonko o 30He CBOOOAHOW OT SAEPHOIO OpYXKHS B
JlatnHCKON AMeEpHKe.

B Hacrosimiee BpeMs MNPOMBINIUIEHHOE OOOTallleHWe YypaHa B
ApreHTrHe NPOU3BOAUTCS B TEXHOJIOIMYECKOM KoMmIulekce llmibkaHuey
(Complejo Tecnologico Pilcaniyeu). B Hem pa3memaercs 3aBoj I10
npousBojacTBy rekcadropuna ypana (UF6), skcnepumeHTalbHAS
razonuddy3roHHas yCTaHOBKa [Jisi oOoramieHus ypaHa U TepeaoBas
ycraHoBka  auddysuonnoro  oboramenuss  SIGMA.  Kowmrmuiekc
oOecrieunBaeT TOIUIMBOM apreHTUHCKHe ADC W NpOU3BOAUT €ro Ha
skcnopT. CeronHsi, ApreHTHHa SBISETCS HAJCKHBIM YJIEHOM pPEeXHMa
HEpacHpoCTPaHEHUs] SAEPHOTO OPYXKHUSA, U €€ MporpaMmma OOOraIieHHs
ypaHa pa3BuBaeTCcs B MUPHBIX Hensax. Onnako bysHoc-Alipec, 10 cux mop,
HE paTUGUUUPOBAN JIONOJHUTEIBHBIM MPOTOKOJ K COIJAIICHUI0 O
rapanTusax MAI'ATO, npennonararomunii HEOTpaHUYEHHBIE UHCIIEKIINNA HA
BCE SJIEpPHbIE OOBEKThl CTPaHbl. APreHTHHAa UMEET BCE BO3MOXKHOCTH
OBJIAJICHUS TEXHOJIOTHSIMU CO3JaHUs SJIEPHOTO OPYXKHUSI, UTO TpeOyeT elle
OOMNBIIE TOJMTUKM TPO3PAYHOCTH B OTOM 00JacCTH B  paMKax
MexayHapoIHOIO pexXuMa SAEPHOI0 HEPACTIPOCTPAHEHMUS.

JIMTEPATYPA
Argentina Strategic Plan 2010-2019. Argentina Atomic Energy Commission. URL.:
http://www?2.cnea.gov.ar/pdfs/plan_estrategico/ CNEA STRATEGIC_PLAN.pdf
(access date: 21.02.2017).
Argentina. Overview.[Electronic resource] — Nuclear Threat Initiative. Washington,
2015. URL.: http://www.nti.org/learn/countries/argentina/ (access date: 21.02.2017).
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BbBIGOP OIITUMAJIBHBIX ITAPAMETPOB
IIJIASMOOBPA3YIOHIEI'O I'A3A TPOLIECCA CHUHTE3A
HUTPUIOB PEAKUX JIEMEHTOB INIASMOXUMHUYECKHUM
CIIOCOBOM

I'y3eee B.B., Cemenos C.C., upkynos I1.T., @amees I A.
Cesgepckuti mexnonoeuveckuu uncmumym HUAY MUDHU, 636036,
2. Cesepck Tomckoti 001., np. Kommynucmuuecxuii, 65
e-mail: svinks13@gmail.com

Hutpuael peakux meTaioB o0JaJal0T YHUKAJIbHBIMU CBOMCTBAMU —
ATO CTOMKHWE MaTepuaibl K arpecCUBHBIM CpelaM, HPO3UH, H3HOCY,
BBICOKHM TeMIlepaTypam, HEKOTOPBIE u3 HUX SIBJISIFOTCS
CBEPXITPOBOTHUKAMH, Jpyrue HUMEIOT BBICOKOE 3HAYCHUE
TEIUIONPOBOAHOCTH. HeynuBUTENbHO, YTO OSTHU MaTepualibl BechbMa
BOCTpeOOBaHbl B MPOMBINUIEHHOCTU. Hampumep, celyac 0OMIIBHO
pa3pabaThIBacTCsl HUTPUIHOE SEPHOE TOILTMBO HA OCHOBE MOHOHUTPHUIOB
ypaHa u 1iytoHus. Ctout Oonblast mpobiemMa CHHTe3a HUTPUJIOB, TaK Kak
CYIIIECTBYIOIIME CIIOCOOBI TPEOYIOT BBICOKHME TeMIiepaTyphl nopsiaka 1500-
2000°C, a Taxxe ocoOble yCJIOBHS JUIsl IPOBEACHUS Mpoiiecca (MHEPTHAs
cpena, OYMCTKa OT MPUMECEH, HAITPUMEP, KUCIOPOIA).

Hutpuabel peakux METasIOB BO3MOXHO CHHTE3UPOBATh MPU MOMOLIU
MIa3MOXMMHUYECKOTO CMHTE3a B ra3oBoi (aze. PaccMoTpuM 3TOT mporiecc
JUJISL TIOJTYYEHUSI HUTPUJIA YpaHa, IO PEeaKIUU:

UF6(r) + 1,5H2(r) + NH3(r) = UN + 6HF(1)

YTOoOBI MPOBECTH ATy PEAKIUIO M YBEIUYUTh MAaKCUMAJIbHBIA BBIXO]
MPOayKTa HEOOXOIUMO MTPABUIILHO MTOA00pATh MapaMeTphl MIa3MBbl.

Bo-niepBbix, BeIOpaTh Ia3mMooOpasyromuii ra3. B nanHHom ciiydau B
€ro POJIM MOKET BBICTYIIATh 30T UM aMMHUAK.

Bo-BTophiX, BBIOOp THMa Ta30BOrO  pa3psijga, OH  MOXKET
XapaKTepU30BaTbCs TPEMs BEIMYMHAMH: TEMIEPATypoOd 3JIEKTPOHOB,
MOHOB M CpEeAHEW TeMmIeparypod Tra3oBOoro nmnoroka. IIpaBuinbHoe
COOTHOIIICHHE 3TUX BEIWYMH HAIMPABUT PEAKIUIO B CTOPOHY O0Opa3OBaHUS
HamOoJiee CTAaOWJIBHBIX B YCIOBUM Ta30BOTO paspsfa TMPOIAYKTOB
(HUTPUIOB).

B-TpeThux, OOJBIIYI0 pOIh UMEET CITOCOO BBEICHUS B IJIa3My CMECH
razoB. OT 3TOro 3aBUCUT KAKOMY THUITY BO3JEHCTBUS MOJBEPTHETCS CMECh
(TerI0BOMY, 3JIEKTPOHHO-YIAPHOMY, JICKTPOMAarHuTHOMY U3JTy4YE€HHUIO).

B-ueTBEPTHIX, HEOOXOIUMO 3aKaTUBATh BBIXOJAIIMNA U3 peakTopa ra3
C OMNPEACIICHHOW CKOPOCTBIO OXJaXJACHHUS, YTO CYIIECTBEHHO YBEIUYUT
BBIXOJI MPOAYKTOB. [ ATOM 1€ MOXKHO HCIOJIb30BaTh aMMMaK WJIU
azor. Ilpu »stom mno mnpunnuny Jle Illatense paBHOBecue Oyner
JOTIOJTHUTEIHPHO CMEIATHCS B CTOPOHY 00pa30BaHUS HUTPHUIOB.
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HOPMATHUBHO-IIPABOBOE PEI'YJIMPOBAHUE PEKNMA
HEPACIIPOCTPAHEHUA AJEPHOI'O MATEPHUAJIA B
POCCHUM

Hemsanrox J[. I'., Boosenko A. IO.
Tomckuii nonumexnudeckuii ynugepcumem, np. Jlenuna, 2, 2. Tomck,
634050, e-mail: ayv9@tpu.ru

be3onmacHOCTH B COBPEMEHHOM MHUPE HEpas3pblBHO CBs3aHa C
BOIIPOCOM COXPAaHEHUs PEKUMaA HEPACIPOCTPAHECHUS SIIEPHOTO OPYXKHUS U
YyBCTBUTEJIBHBIX TEXHOJOTWM. 3ajadya KaXJOW CTpaHbl, OOJIaJarolien
AIEpHbIM TOTEHLIMAJIOM, COCTOUT HE TOJBKO B OOECIEYEHUHU 3allHUThI
CcaMoro opyxwusi MaccoBoro yHuuToxkeHusi (OMY), HO Takke U B 3alIUTE
uHOpMAIIUU O METOJaX €ro CO3JaHusl W YHUKAIbHBIX TEXHOJIOTHH,
MO3BOJISIONINX HApAaOOTaTh MaTepUal AJisi B3PbIBHOTO YCTPONCTBA.

Hns Poccuiickori denepanuu, o6iagaromeid OJHUM M3  CaMbIX
3HAQUUTENBHBIX  SIACPHBIX  3allaCOB W ABJISIONICHCS  BaKHEHIIUM
AKCIIOPTEPOM B 00JIACTH aTOMHOM SHEPTUU B MUPE, IIPEOJI0JICHUE YTIPO3bI
pactipoctpanenuss OMY HaxomuTcs B psALy NPUOPUTETHBIX —3a1ad.
Oo6manmasa pa3BUTOMN HalMOHAJILHOU AIEPHOMN IOPUANYECKON
uHdpactpyktypoi, Poccusi oOecrneunBaeT COXPAaHHOCTb  SIEPHBIX
MaTepUAJIOB HE TOJIBKO HA CBOEH TEPPUTOPHUH, HO U MPHU IKCIIOPTE TOBAPOB
u uHpopmalu B chepe aTOMHOM SHEPrUH.

Ho Tak nu sddexTruBHa HaMOHANIbHAS HOPMATHUBHO-TpaBoBasi O6a3a?
Hackonbko pa3BUTHI BHYTPUTOCYJAPCTBEHHBIE TPABOBBIE MEXAHU3MBI JIJIS
pEryJIMpOBaHMS  BONPOCOB  pPEKHMMa HEPACIPOCTPAHEHHUS  SJIEPHBIX
MatepuanoB? JlaHHbIe BOPOCHI OyIyT pacCCMOTPEHBI B 3TOM padoTe.

Cucrema HOpMAaTHBHOM ©0a3bl B 00JIaCTU HEpacHpOCTpaHEHHUS B
Poccun Ha COBpPEMEHHOM »3Tafne€ COCTOUT K3 HOPMATUBHO-IPABOBBIX
JIOKYMEHTOB TPEX YPOBHEM.

JIOKyMEHTBI IEPBOr0 YPOBHS — 3TO MEXIYHAPOAHBIE NO0TOBOPBI PO 1
dbenepaabHbIE 3aKOHBI.

JIOKyMEHTBI BTOPOrO YpPOBHS — 3TO HOPMATHMBHBIE IPABOBBIC
JIOKYMEHTBI.
JIOKyMEHTBI TPETHETO YPOBHS — OTO PErJaMEHThl, CTAHIAPThl H

BEJOMCTBEHHBIC TOKYMEHTHI [1].

JIMTEPATYPA
1. I'pumenxko A.Ml. ATOMHOE 3aKOHOAATENBCTBO KaK COCTaBHas  4acTh
HHEPIreTUIECKOro 3aKOHOJATEIbCTBA // [Ipunoxenue K KypHaIy

«[Ipennpunnmarensckoe npaBo». — 2013. — Nel. — C. 31.
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OBHIECTBEHHOE MHEHHME 110 BOITPOCAM
BE3OITACHOCTHU ATOMHOM YHEPI'ETUKH B POCCHH, 1991-
2016

Jlepuenazoesa JI.B.
Tomckuti cocyoapcmeennulii ynusepcumem, 634050, 2. Tomck, Tomckasn
obnacmo, np. Jlenuna, 36, e-mail:dlarisa@inbox.ru

B Poccumn MOXHO OTMETUTh HACTOPOKEHHOE OTHOIIIEHUE HACETICHUS K
0e30MacHOCTH TMPOU3BOACTBA aTOMHOM H»Hepruu. dakTtopamu BIUSHUS
ABJIAETCS MaMsATh O cepbe3HbiX aBapusx Ha ADC (YepHoObuib, 1986 u
®ykycuma, 2011). CoxpaHsieTcsi HACTOPOKEHHOE OTHOIIEHUE OOIIECTBa,
CBSI3aHHOE C «COBETCKHM HacCJeIHeM» aTOMHOI'O CEKTOpa, HEPEUIEHHBIMU
npoOiemMaMu  O3J0pPOBJIEHUS 3apaKEHHBIX TEPPUTOPUA M HAXOXKICHUA
0e30macHoOro crnocoda 3aXOPOHEHHs OTXO0JI0B SIEPHOTO MPOU3BOJICTBA.

[To mamnpiM ompoca BIIMOM, B ampene 2007 r. pecnOHAEHTHI
CUMTAIIM MPOOJIEMY 3arpsi3HEHUST OKPY’KAIOIIEH CpeJlbl KaK KpailHe OCTPOil.
Cpenan Hambojee OMACHBIX 3arpsi3HUTENICH OKpYKaloIel cpeabl ObLIn
Ha3BaHbl «TPAHCIIOPTUPOBKA M 3aXOPOHEHUE PAJMOAKTUBHBIX OTXOJIOB» H
«aroMmubie 3ekTpoctaHuum». [lo manueiM BIMAOM B 2016 1. cTpax
PaIMOAKTUBHBIX 3arpsA3HEHUN YMEHBIITWICS 1o cpaBHeHHIo ¢ 1991 1. (6%
npoTuB 30%). bonbimmHCTBO poccusH B Hadase 2000-x rr. onacaiuch, 4To
A/IepHbIE OOBEKTHI MOTYT CTaTh 1IEBIO0 IUBEPCUN CO CTOPOHBI TEPPOPUCTOB
(90% B 2000 1. 1 84% - 2006 r.) B 2016 1. BIHIUOM mnipuBOIUT AaHHBIE O
3HAYUTEILHOM YMEHBIIICHUN OMACEHUW TEPaKTOB B OTHOIICHUU aTOMHBIX
ANEKTPOCTaHUMM 3a nociueanue 10 ner.

JlaHHBIE OMPOCOB IMOKA3bIBAIOT, YTO aTOMHAs SHEPIeTHKA BbI3bIBAET
CMEIIaHHbIe YYBCTBAa Y MHOTMX POCCHUSIH, U OHU OIACAIOTCS pa3MEICHHS
aTOMHBIX OOBEKTOB B HEMOCPEICTBEHHOW OJM30CTH OT MecTa WuX
KUTEIbCTBA. J{71s1 pemenus 3Toi mpoOaeMbl HEOOXOANUMBI PeasIbHbBIE I1aru
CO CTOPOHBI aTOMHOTO CEKTOpa [0 pEeLIEHUI0 NpodsieM, KOTOpbIe
OecrokosT 0O0IIecTBO W OoJblas MPO3PAYHOCTh CBOUX JIEUCTBHM TIO
PaCIIMPEHUIO TIPOM3BOJICTBA M PEIIECHUs MPOOJIEM PETMOHOB, B KOTOPBIX
Takue OO0BEKTHI CTposiTcsA. M3ydeHue oTHOIIEHUS OOIIEecTBa K aTOMHOMN
HHEPIreTUKE B APYrUX CTPaHaX MO3BOJISIET YBUIIETh, YTO OMACEHUSI POCCUSIH
HE SIBIIAIOTCS YeM-TO YHUKAJIBbHBIM, OHH CXOXHM 00pa3oM MpOSBICHBI B

CIIA u EBporie.
JIUTEPATYPA
1. BIIMOM. Ilpecc-Boimyck 669. 09.04.2007.
2. BIIMOM. IIpecc-Boimyck 3093. 26.04.2016.
3. What people really think about nuclear energy. European Atomic Forum. Brussels,
2014.
4. The Future of Nuclear Power. Interdisciplinary study. MIT. 2003.
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KOJIMYECTBEHHOE OINIPEJIEJIEHUE YPAHA METOJOM
PEHTTEHO®JYOPECHEHTHOI'O AHAJIN3A

Ilyopoexa C.I1., Yypcun C.C.
Tomckuu nonumexnuyeckuu ynusepcumem, 634034, 2. Tomck, np.

Jlenuna, 30
e-mail: ms.dubrovka@mail.ru

PeHTreHOQIyOpeCIeHTHBI aHAW3 SBISICTCS OJHUM U3 BHJIOB
PEHTICHOCIIEKTPATLHOTO aHajdnu3a W TIPEJCTaBIsICT COOOW COBPEMEHHBIN
croco® WccaemoBaHMs BemiecTB. JlaHHBIM MeTOd aHalm3a o00ja;acT
IITUPOKUM PSIZIOM TPEUMYIIECTB B CPABHCHHH C APYTHMH TOMYJISPHBIMH
(bUBUKO-XUMUYECKUMH METOJIaMH, TaK KaK MOJXOJUT JIJISi UCCIEeIOBAHUS
MPAKTUYECKU BCEX XUMHYECKUX OJIEMEHTOB, MPUYEM aHAJIMU3y MOTYT
MOJIBEPraThCsi KakK paJUOAKTUBHBIC BEHIECTBA, TaK M HE OO0JaJaroliue
COOCTBEHHBIM M3TyueHHEeM. JJaHHBIH METOJ| aHallM3a HAaWIY4YIIuM 00pa3oM
MOAXOJUT JUISI UCCIEAOBAHUS TSDKENBIX AJIEMEHTOB, TaK Kak oOjajaeT
HauOOJIbIIIEH YYyBCTBUTEIBLHOCTHIO B O0JIACTH DJIEMEHTOB C IMOPSAKOBBIM
HOMEpOoM 78 u Ooree.

Bo30yxnenne  (ayopecleHTHOTO  U3JIYYEHHUs]  MOXKET  OBbITh
peanu3oBaHO JBYMS OCHOBHBIMH CIIOCOOAMH: C  HCIOJb30BaHUEM
TOYEYHOTO HMCTOYHHUKA TaMMa-KBaHTOB WJIM C ITOMOIINBIO PEHTTCHOBCKOM
TPYOKH.

diryopeclieHTHOE  W3JydeHHWe ypaHa  SBISACTCS  JKECTKHUM |
pacrnoyiaraeTcsi B 00JaCTH 3JEKTpoMarHuTHOTO m3nydeHus 13 — 20 k»B.
HauGonpmmii BIX0A XapakTepeH it sHepreTuyeckor nuauu 13,63 k3B.
Kak wu3BecTHO, ypaH o0mamaeT COOCTBEHHBIM H3JIy4E€HHEM, OJHAKO Ha
perucTpanuo ero (QIyopeclueHIud 3TO HE BIMSET, TaK KaK MUCIyCKaeMbIe
UM TraMMa-KBaHThl HaXOMSTCS B 00Jiee€ BBICOKOM JIMAIla30HE DHEPTHil.
Taxke BaXHO OTMETUTh, 4TO A(P(EKTHI MaTPHIBI OKa3bIBAIOT cllaboe
BO3JICHCTBME HA aHAJIW3 ypaHa METOJAOM PETUCTpallid BTOPUYHOTO
U3ITydeHust OJ1aroapsi BBICOKOW MHTEHCUBHOCTH (DITyOPECIICHITNN ypaHa.

JIUTEPATYPA
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MMPOIECCHI TEPMUYECKOM JECTPYKIIUH
COOCAXKAEHHBIX TMIPOKCHUI0OB UHAUA U JAUCITPO3USA

Ezoposa JZA.l, Manunoeckas T./]. 2, JKex B.B.?
YTomerxuii 20CY0apCmMeeHHbILl YHUBepCUmem,
634050, 2. Tomck, np. Jlenuna, 36,

2 Cubupckuti puzuKo-mexHudecKuti UHCMumym UmMeHU akaoemuxa
B.J1.Ky3neyosa Tomcko2o cocyoapcmeeHH020 yHUsepcumema,
634050, 2. Tomck, ni. Hosocobopmuas, 1
e-mail: valentina.zhek@yandex.ru

AKTyaJIbHOCTh HCCJICIOBAaHUSI MPOIIECCOB TEPMUUECKON JECTPYKIIUU
COOCAXKJICHHBIX THUJIPOKCUJIOB HWHIAWA U JUCOPO3Usi  OOyCJIOBJICHA
3(GEeKTUBHOCTBIO  HCIIOJIB30BAHMS  30Jb-T€b  METOJa  CHHTE3a
HAHOKPUCTAUTUYECKUX MOPOILIKOB CMEIIIaHHBIX OKCHU/JIOB B
TEXHOJIOTUYECKOM CXEME€ TMOJIYyYEHHS] COOTBETCTBYIOIIUX PACHBUISIEMBIX
KEpAMUYECKHX MUIIEHEH M UCIOJIb30BAHUEM IUICHOK OKCHAA WHJIUS,
JIETUPOBaHHbIX nucnpo3reM A0 10 aT. %, B ra30BbIX JaTUHKAX.

CoocaxaeHrne THIPOKCHIOB AUCIPO3US U HUHIAHS OCYIIECTBISIIN W3
UX HUTPATHBIX pacTBOpoB Ipu pH 7. B kauecTBe ocamutesnss NpuUMEHSIICA
25 % Boaublii pactBop ammuaka. [locie ¢uiabTpanuu U MTPOMBIBKU
MOJYYEHHOTO OCaJKa CMEIIAHHBIX THAPOKCUAOB JHUCTHILUIMPOBAHHOMU
BoJiod U ero cymku npu 24 °C B TeyeHue 24 4acoB C MPUBJICYCHHUEM
METOJOB ~ TEPMHUYECKOTO W  PEHTreHOo(a3oBOro  aHaIM30B  ObUIU
YCTAHOBJIEHBI OCOOEHHOCTU TEPMHUUYECKOTO Pa3JI0KEHHSI CMEIIaHHBIX
TUAPOKCUIOB UHIUS U TUCTIPO3HUSL.

[Ipu TepMUUECKOM Pa3I0KEHUU COOCAKICHHBIX THIPOKCUIOB UHIMS
W JUCTIpo3us HaOMoAaroTcss 3HAoTepmudeckue 3@dexrsl npu 169 °C u
283 °C, cBA3aHHBIE C YJIAJICHHEM THUIPOKCWIBHBIX TPYNIl WHIAUA U
JTUCTIPO3HS, M DK30TepMHUUECKHE - B 00macTu 263 — 279 °C, 00yClOBICHHBIC
IpOILIECCOM  KpUCTAUIM3aluu  OKcuaa  uHaus.  Judpaxrorpammel
MOPOILKOB, IMOJYYEHHBIX TIPU OTHKHUTE COOCAXKIECHHBIX TUAPOKCUIOB UHIUS
u aucnposusi npu Temmeparypax ot 260 °C go 900 °C, mnoka3zamu
MPUCYTCTBHE TOJBKO OJHON KpHUcTaudeckoi ¢azpl — IN,03 KyOnyeckoi
MOAU(UKAIIMKA, HO C YBEIUYCHHBIMH IO CPABHEHHUIO CO CTAaHIAPTHBIM
(10,1194 A) 3Hauennsamu nocrosiHHOM pemeTku: ot 10,1622 A npu 310 °C
no 10,1741 A pu 900 °C. 10 CBUIETENBCTBYET HE TOJBKO O 3aMEIICHUS
roHoB nHaws In®" B pemrerke ero oxcnaa nonamu aucnposust Dy*', Ho 1 06
YBEJIMYEHUH CTETICHU TAKOI'O 3aMEIIEHUs TMPHU YBEIUMYCHUU TEMIIepaTyphl
1o 1000 °C, xorga Hapsiny ¢ npucyrctBueM In,Oz ¢ Ha nqudpakrorpammax
HaO0JII0AAJIOCH NOSIBJIEHUE TekcaroHaibHou a3bl DyInOs.
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UCIIOJIb30BAHUE BOPCOJEP/KALIUX MATEPHAIOB JUIsI
PAJIUALTMOHHOM 3AIMTHI

3axycunog B.B., Kynpusanog B.B.
Hayuonanvnwiii uccneoosamenvcxuii Tomckuil norumexHudeckuil
yHugepcumem, 634050, 2. Tomck, np. Jlenuna, 30
e-mail: vvzakusilov@tpu.ru

B Hacrosiiee BpeMs siAE€pHbIE TEXHOJIOTMHU IIUPOKO HCIOJIB3YIOTCS BO
MHOTHX cdepax M 00JlacTh NPUMEHEHHUS HEYKIOHHO pacteT. OjHako
MPOTEKAHUIO SIAEPHBIX PEAKIUN COMYTCTBYET MOHU3UPYIOIIEE W3ITyUYCHUE,
KOTOpPO€ MPEICTABISAET OMACHOCTH ISl )KUBBIX OPTaHU3MOB U YCJIOKHSET
UCIIOJIB30BaHUE SIJEPHBIX TexHosioruid. Haumbosee omnacHbIMM BUAaAMU
MOHHU3UPYIOIETO U3ITyYEHUs SBJISIFOTCS TaMMa- U HEUTPOHHOE U3JTy4YECHUE,
BBUJIY UX BBICOKOM MPOHUKAIOIIEH CLIOCOOHOCTH.

CpenHsst sHeprusi HEUTPOHOB, 00PA3YIOIIUXCS B PE3YJIbTATE SIACPHBIX
peakumii, cocraBiasier 2 M»dB. IlpuHuun JgelcTBHS  3allUTBl  OT
BBICOKODHEPIeTUYECKUX HEHTPOHOB COCTOUT B 3aMEIJICHUU OBICTPBIX
HCHTPOHOB M AAJbHEHIIIEM X MoTJomieHuu [1].

[Ipy co3maHuu paguMaMOHHOM 3alllUThl OT TraMMa-Uu3JIy4eHUs,
HauOosee YPPEKTUBHBIMU SABISIOTCS MaTEPHAIIBI C BBICOKOW MIIOTHOCTBHIO
1 OOJBINIOM aTOMHOM Maccol, TakuWe KakK: CBHHEIl, BOJb(paMm Hu xkKeje3o.
Taxke B paguaniioOHHON 3alUTe MPUMEHSIOT 0CTOH M OO€IHEHHBIN ypaH
[1].

D@ deKTUBHOCTh HKCIMONB30BaHUA MaTepuaia g paauallMOHHON
3aIIUTHl 3aBUCUT OT MHOTHX (DAKTOPOB: 3AIIUTHBIX M MEXaHUYECKHUX
CBOMCTB, CTOMMOCTHM M JOCTYIIHOCTH, pPaJAALUOHHOW, TEPMHUYECKON
cToiikoctu U Apyrux. CodeTaHue BCEX BBIICTIEPEUUCICHHBIX (PAKTOPOB
ABJISICTCS CIIOKHOW MaTEPUAIOBEAYECKON 3aJadeil, PEluTh KOTOPYIO
BO3MOYKHO OJIHUM M3 NEPCIIEKTUBHBIX METOAOB MOPOLIKOBOW METAILTYPIUU
— CaMOPAaCTIPOCTPAHSIONINMCS BhIcOKoTeMMnepaTtypHbiM cuaTe3oM (CBC).

Jns cUHTE3UpOBAaHMS 3alIUTHBIX MaTE€pUaIoB OT HEUTPOHHOTO U
raMmma-u3aydeHrs ObUTH MCTOJb30BaHbl CMECH TOPOIIKOB: BOJIb(pamM-00p
U okcua TuTaHa-6op. I[IpoBepka 3alIMTHBIX CBOWCTB MOJYYCHHBIX
matepuanoB (WB u TiB,) nmpoBoauiack nmpu Bapramuy TOJIIIUHBI SKPAHOB,;
MIPOBEICHO DKCIIEPUMEHTAIILHOE CPaBHEHWE 3alIUTHBIX CBOMCTB Oopuaa
Bombppama WB wu gubopuma Turana TiB, ¢ TpaauumoHHBIME
MaTepuaiiaMy siICPHOM TEXHUKU — CBUHIIOM U TpaduTom.

JIUTEPATYPA
1. TonyGeB b. M. Jlo3dumeTpusi U 3amuTa OT MOHU3UPYIOIIUX H3Iy4eHH: YUeOHUK
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MOJAEJIUPOBAHUE U UCCJIEAJOBAHUE MPOLHECCA
IJIASMEHHON KOHBEPCHUM OTBAJIBHOI'O
I'EKCA®TOPUIA YPAHA

3y606 B.B., Kapeneun A.I'.
Tomckuti norumexuudecKuil yHugepcumem,
634034, 2. Tomck, np. Jlenuna, 30
e-mail: kabernel812@yandex.ru

TexHomoruss pas3feneHuss H30TONOB ypaHa, OCHOBAaHHAs Ha
INPUMEHEHUU Ta30BbIX LHEHTPU(YT, TO3BOJISIET U3BJIEKATh OCHOBHYIO Maccy
u3zorona ypaH-235 u3 rekcadropuaa ypaHa, JaBas B KaueCTBE OTXO[a,
oOeHEHHBIM 10 wu30TOMy YypaH-235 rekcadgropun ypana. IIpomecc
HAKOIUJIEHUsI, 00EJHEHHOr0 MO M30Tomy ypaH-235 I'dY npopomxaercs B
CTpaHax, 00JagaoIuX pa3AeuTeabHON TexHoaorueH, ¢ 1950r. [1]. 3a ato
BpEMsl Ha OTBAJIbHBIX MOJISIX BO BCEM MHUPE HAKONWJIMCh MUJUIMOHBI TOHH
OTBaJILHOTO ['DY.

CerogHsmHss aKTyaJbHOCTh MPOOJIEMbl OOEIHEHHOTO MO H30TOIY
ypan-235 T'®Y onpenensercss SKOJIOTMYECKUMHU U HKOHOMHYECKUMH
(dakTopaMu. DKOJOTHYECKUE MPOOJIEMbl BO3HUKIN W3 MOTEHUIUAIbHON U
(dakTUYeCKOM OMacHOCTHM XpaHEHHs TPOMAJHBIX Macc JIETy4Yero
pazioaKTUBHOTO (PTOPUCTOrO NPOAYKTa B CTajbHBIX OasioHaX MOJ
OTKPBITHIM HEOOM. DKOHOMHUYECKHE MPOOJIEMbI ONPEAEISIOTCS OCHOBHBIM
(dbakTopoM: XpaHeHHe OOETHEHHOro mo u3oTomy ypaH-235 ['dY Tpedyer
OONBIIMX SKCIUIyaTAalMOHHBIX 3aTpaT Ha COJEpKaHHE M pacCLlIUpEeHHe
OTBAJIbHBIX IOJIEH, U3TOTOBJIEHUE M PEMOHT OAJNIOHOB; ATU 3aTpaThl €Il
OoJee BO3pacTyT B HEJAJIEKOM OyIyllleM, KOrja BCTaHYT BOIPOCHI O LIEHE
OMEPTBJICHHBIX 3€MEJIbHBIX YYaCTKOB U O CTOMMOCTH WX PEKYJIbTHUBALMH
[2].

B pabore mnpexacraBieHbl pe3ysibTaThl MOJEIMPOBAHMS Ipolecca
IUTa3MEHHONW KOHBEPCUHU OTBAJIBHOTO rekcadTopuaa ypaHa B pa3iIHMYHbIX
IUTA3MEHHBIX TEIUIOHOCHUTENAX, a TAaKKe NPOBEICHA OLIEHKAa M CPAaBHEHME
YIEJBHBIX 3HEPro3aTpar Ha NOJIy4eHHE | KT 1eneBoro npoaykKra.

Pe3ynbrarhl IpOBEACHHBIX UCCIEAOBAHUNA MOTYT OBITh MCIIOJIB30BaHBI
JUISL  CO3JaHUsl TEXHOJOTMM IIJJa3MEHHOW KOHBEPCHUM  OTBAJIbHOIO
rekcapTopuia ypaHa C IMOJIyY€HUEM IIeJIeBbIX MPOAYKTOB. s pacuéroB
MCIOJIb30BaNIach JuileH3noHHasg nporpamma « TERRA».

JIUTEPATYPA
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NCCJIEJOBAHUE CIHEKTPAJIBHBIX HAJIOKEHUH JIUHUM
3JIEMEHTOB P3M, YPAHA U TOPUSI B ATOMHO-
SMUCUOHHOM CHEKTPOMETPHUU C UHIAYKTUBHO -
CBSI3AHHOMU ILIABMOM

Unexuc B.M., I'paues E.K., Abnoxosa IO.A.
Cesepckuti mexunonocuueckuil uncmumym HUAY MUDHU,
636036, 2. Cegepck, Tomckoti 001., np. Kommynucmuueckuti, 65

ATtoMHO-3MHccHOHHAaA crnektpomerpusa (ADC), uiaum aToMHO-
AMUCCUOHHBIA aHAIW3 - COBOKYMHOCTb METOJIOB 3JIEMEHTAPHOTO
aHajgu3a, OCHOBAHHBIX HAa M3YYCHUU HWHTEHCUBHOCTU W3JITyUYCHUS
CBETA, HMCIIyCKaEMOI'O Ha OINpEIEseMbIX JJIMHAX BOJH aTOMaMH,
BO30Y)KJICHHBIMA HMHIYKTUBHO-CBSI3AHHOW aproOHOBOW IUIa3MO#M, U
UCIIONB3YETCSl IS OMNPENETCHUS KOHUEHTPAUUM HCCIEeIyEMbIX
sanemMeHToB. ADC mpuMEHSIeTCs B METaUIypruu (aHaiu3 cocTaBa
METaJUIOB ¥  CIUIABOB), TOPHOJOOBIBAIOIIEH MPOMBIIIEHHOCTH
(uccliemoBaHUE TEOJOTHYECKUX O00pa3loB M MHUHEPAJIHLHOTO ChIPHS),
HKOJIOTUM (aHAJIU3 BOJbI U MIOUBBI), TEXHUKE (aHAJIN3 MOTOPHBIX Maces
U JIPYyTHX TEXHOJIOTMYECKUX >KUAKOCTEH Ha MPUMECH METAJIOB),
OMOJOTMYECKHE U METULIUHCKUE HCCIIEIOBAHNU.

JIns mpoBesieHUsl aHalM3a HEOOXOUMBI pacTBOPBI CTAHIAPTHBIE
(rpagyupOoBOYHBIE ISl KaTUOPOBKHU CIIEKTPOMETpA) U UCCIEAYyEMBIE.
[Ipy 3TOM CyHIECTBYIOT METOAMKM aHajau3a MPOCTBIX PACTBOPOB IO
I'OCT, HO a1 MHOIOKOMIIOHEHTHBIX METOJWMK HeT. KoanmdecTBo
AJIEMEHTOB B AHAJIM3UPYEMOM PACTBOPE BIUSAET HA CIOXKHOCTh U
CKOpPOCTb MPOBEACHUS aHalu3a (4eM OOJIbLIE 3JIEMEHTOB, TEM OOJIbLIE
TpeOyeTcs JeTanbHas MOJIr0TOBKA JIMHUM).

B GonpImMHCTBE CBOEM pENKO3eMEIbHBIE MUHEpAJbl COACpIKAT
HEKOTOpPOE KOJIMYECTBO TOpHs, ypaHa. Tak, B OCHOBHOM HCTOYHUKE
P3M wmonomute ((Ce, La, ...)PO4) comepxwurcs mo 35% ThO, u
0,1...0,3% U, B monapwure Topwusi coaepxkutcs nmopsaka 0,5-0,6%.

B xome mnpoBeneHus aHaiM3a BCKPBITHUS MOHAIMTA a30THOM
KHCIIOTOM OT OaljacTHBIX M PaJMOAKTHBHBIX MpUMEcei, Ha
cuektpometpe ICAP 6500DUO BO3HHKAIOT MCKa)KCHHS JTaHHBIX B
pe3yJibTaTe YIIMPEHUS CIEKTPaIbHbIX JMHUW M WHTEep(EpPEHINH B
ADC. B pabote paccMOTpeHbl NPUHLHUIIBI PAOOTHl CIIEKTPOMETpa
ICAP 6500DUO, a Tak >xe paboTa ¢ IMPOrpaMMHBIM OOECIICUYCHHEM,
MOJTOTOBKA TPaTyHPOBOYHBIX PACTBOPOB U AHAIM3UPYEMOU MPOOHI.
[IpyurHBl UCKAKEHUS JAaHHBIX TPU paboTe Ha CIEKTPOMETpE U
CHOCOOBI UX yCTpaHEHHUS.
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HCCJIEIOBAHUE OTKJIOHEHUSI OT PABHOMEPHOI'O
PACHPEAEJIEHUSA YTJIEPOJA B CTPYKTYPE KOHTEUHEPA,
NNPEAHASHAYEHHOI'O JJIAA XPAHEHUSA OAT

Kamaesa O.U., Ceones /1. A.

Tomckuu nonumexuuueckut ynusepcumem, 634050, 2. Tomck, np. Jlenuna,30
e-mail:o.i.kataeva@gmail.com

TpaHcriOpTUpOBKa M TMPOMEKYTOUHOE XPAHECHHUE pPaJUOAKTUBHBIX
MmarepuaioB PM wu wu3menmuit, coxepxkamux PM, — 53T0 BaXHBIN,
HEU30CKHBII W HEOOXOJUWMBIA dTall MNpPU HUX MPOUZBOJACTBE U
ucnons3oBanuu. [lo manapim MAI'ATO, B Mupe B roa nepeBO3UTCA
npumepHo 10-37 muH. ynakoBok ¢ PM (B cpegnem okosio 20 MJH. B TOJ)
[1]. 3 atoro komuuectBa 12 % npuxoautcs HA AaTOMHYIO SHEPreTUKY, 23
% Ha TpOMBINIUIEHHOCTH U 65 % Ha MeauuuHy [2]. B cBsi3u ¢ Tem, 4TO BCe
paIuoOaKTUBHBIE MaTepHUasbl SBISIOTCS OMAaCHBIMU Tpy3aMHu Kjacca 7,
OOBEKTHUBHO BO3HUKAET HEOOXOAMMOCTh JaJbHEHIIEr0 pPa3BUTUS U
COBEPILICHCTBOBAHUS CYILIECTBYIOLIEH CUCTEMBI 0e30macHOCTH
TpaHcnoptupoBanusi PM. Jlns mepeBozku PM Obutn paspabGotaHbl U
M3TOTOBJICHBI TPAHCTIOPTHBIEC yakoBoYHbIe KOMILIEKTHI (TYK), k KoTOpBIM
B 3aBUCUMOCTH OT KOJIMYECTBA U CTENIEHU OIACHOCTU TPAHCIIOPTUPYEMOTO
PaauOaKTUBHOTO Marepuala MPEIbSBISACTCS ONIPEIECIICHHBIE
KOHCTPYKITMOHHBIE TpeOoBaHusi. CorjaacHO COOpaHHBIM JaHHBIM, KOPITYC
TPAHCIIOPTHOTO YMAKOBOYHOTO KOMIUIEKTAa MOXET OBbITh M3TOTOBJICH WJIH
13 JISTUPOBAHHOM CTaJIU, WJIK U3 0€TOHA WJIK U3 BHICOKOIPOYHOTO YyTyHA C
mapoBuaHbM  rpaputom (BULII). BYIIDT sBasercs  Haubonee
MEpPCIEeKTUBHBIM ~ MaTepuajioM 1Mo  O€30MaCHOCTU M TEXHHUKO-
SKOHOMHUYECKUM moka3zaressiM st koprnycoB TYK. OgHako B CTpyKType
BUIIII" naOmromaeTcss OTKIOHEHHWE OT PABHOMEPHOIO pacIpeeeHus
yIaepojia, YTO MOMKET MPUBECTH K 3apPOXKICHUIO OIMACHBIX JEPEKTOB B
KOHCTPYKIIMOHHOM Martepuaje, MOCIEACTBUS OT KOTOPBIX MOTYT OBITh
KaTacTpOPUIECKUMHU.

Takum 00pa3om, IENbI0 JaHHOW pPAOOTHI SBISETCS HCCICIOBAHUE
pacnpenenenue yriepoaa B ctpykrype TYK ¢ ganpHelmmm ornpeneneHuem
HanOoJiee BEPOSTHBIX MECT 3apOoXKACHUS Ie(EKTOB TMOJ| CTAaTUYHBIMU H
JTMHAMUYHBIMU Harpy3KaMH.

JIMTEPATYPA
1. Epmos B. H. IlepeBo3ka paauoakTuBHbIX MaTepuanoB. OO030pHas JIeKIus-
nokunan. [Ipesenranus. CII6, 2015.
2. PaiixoB C. B. 70 et atomuo#i oTpaciu. 70 jer Oe30macHBIX MEPEBO30K pa-
JTMOaKTUBHBIX MaTepuaioB. [Ipesenrtanus. M. — CII06, 2015.
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YCTAHOBKA JIUIA PASJIEJIEHUA KCEHOHA OT
IHPUPOAHOI'O I'A3A I'ABOI'MIPATHBIM METO1OM

Kum M.B., Ilax A./]., I'y3ees B.B., Cemenos C.C., upxynos I1.T.,
Buvickpebenyes M.B., [lempos A.D.
Cesepckuti mexunonocudeckuil uncmumym HUAY MUDU, 636036,
2. Cesepcx Tomcxoti 00.1., np. Kommynucmuuecxuii, 65
e-mail: svinks13@gmail.com

KceHOH sBisieTCd OYE€Hb JTOPOIMM Ta3oM, 3TO OOYCIIOBJIEHO €ro
MaJIBIM PACIPOCTpaHeHHeM B mpupose (B 1 M° BO3yxa coIepKuTcs BCero
mams 0,08 Mt Xe) ¥ CI0KHOCTBIO ero mosrydeHus. KceHOH B OCHOBHOM
[OJTy4aroT B KauecTBE MOOOUYHOTO MPOAYKTa BO BPEMsI pa3JeIeHUs BO3TyXa
Ha KUCJIOPOJ U a30T METOJOM peKTU(UKALHUUA. ITO TPYJOEMKHUI Mpoliecc,
KOTOpBIA MOTpediasieT MHOro 3Hepruu. He cMOTpsi Ha CBOIO JOPOrOBHU3HY
Xe BecbMa BOCTpeOOBaH B MPOMBILIUIEHHOCTH, HAIPUMED, B MPOU3BOJICTBE
JlaMIl, JIa3€pOB, MEIULINHE.

B  KOJIBIKTEHCKOM MECTOPOKICHUN IIOBBIIMIEHHOE COJEpKAHUE
MHEPTHBIX ra3oB. OIHOrO0 KCEHOHA MO0 HEKOTOPBIM OLIEHKAM MOXET OBITh
1o 10 000 pa3 Gosbiiie, uem B atmocdepe. M3-3a 3Toro Bectu 100bIYy Ha
TOM MECTOPOXKJIEHUU HENb3s, NMOKa He OyAeT NnpuaymMaH MOOMIIbHBIN
cnocob paznenenuss 3tux razoB ot IIHI' u npuponmnoro raza. Oty
npo0jeMy MOXKHO pelUTh Ojarojapsi Ta30TMAPaTHOW TEXHOJIOTHH
pazziereHus ra3os.

TexHonorus OCHOBaHa Ha OOpa30BaHWM Ta30BbIX THAPATOB —
HECTEXUOMETPUUYECKUX COEAMHEHUI, KOTOPhIE MOIYT CYLIECTBOBATH IPH
OINPEJENICHHBIX ITapaMeTpax JaBJIEHUS U TeMmreparypsl. [l kaxaoro rasa
CYLIECTBYIOT CBOU MapaMeTpbl 0Opa3oBaHHUsl Ta30BbIX THUIPATOB, 4YTO
MO3BOJISIET PA3AeysITh MX JAPyr OT apyra. OddexrtuBHee Bcero OyaeT
OTHENATh BHayajle IMpolaH, €ero TepMoOapuyecKue mapaMeTpbl
oOpa3oBaHus Ta3zorujparta OJIM3KH K KCEHOHY, MOATOMY OHM 00a OyayT
00pa30BbIBaTh CMEIIAHHBINA ra30BbId TUpaT. Jlajnee ruipaT oTAensaeTcs ot
IPUPOIHOTO Ta3a, pa3jiaraercs, BoJia BO3BpallaeTcs B LIMKJI. 3aTeM MponaH
OTIENSAIOT OT KCEHOHa JIMOO peKTHu(UKalue, aub0 Tra3oruapaTHBIM
MeToaoM. [TosydeHHble YUCThIE Ta3bl UAYT K KOHEYHOMY MOTPEOUTEITIO.

B pe3ynbrare 3Ta TEXHOJOTHS CYHIECTBEHHO YHOPOIIAET CHOCO0
MOJIy4YeHUs] KCEHOHa, OHA OTJIMYAeTCid MallbIMU rabapuTamMu, HUZKUM
HHEPronoTpeOICHUEM, BBICOKOM MPOU3BOAUTEIBHOCTHIO u
CEJIEKTUBHOCTBIO.
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MNOBBIIIEHUE YPPEKTUBHOCTHU ITPOUECCA HAPABOTKH
PAIUONU3O0OTOIIA
TC-99M HA PEAKTOPE UPT-T

Konosanos I1.U., Yepmros IO.b., bonoapenko E.A.
Tomcxuil nonumexHuwecKull yHugepcumen,
634034, 2. Tomck, np. Jlenuna, 30
e-mail: konovalov.pav.93@gmail.com

[leapto Hay4yHOUM pabOTHl ABJISETCS ONTUMM3AIUS  Ipollecca
HAKOIUTCHHS MO C  ILeNbIo MOJy4YEHUs MAaKCUMAJIbHOM yAECIbHOU
aKTUBHOCTU  HapabaThIBAEMOTO ¥MTe. Ha JTaHHOM DJTamne ObBLIo
HCCIICIOBAHO BIMSHHE Ha TMPOIECC HApaOOTKU pPagUOU30TONA TaKUX
(akTopoB, KakK: KOMIIOHOBKA O€pWJUIMEBOM JIOBYIIKM HEWTPOHOB,
KOJIMYECTBO U TIOJIOKEHHE SKCIEPUMEHTAJIbHBIX KaHAJIOB B JIOBYIIKE,
dbopma 00sydaemMoli MUIIEHU U3 MOJuOneHa. [Ipu mpoBeneHHH pacyeToB
UCIIOJIb30Balach ~ TPEXMEpHas  MHOTOTPYNIOBasi — MmporpamMma  Jyis
HeHTpoHHO-(U3nYeckux pacueros MCU-5 [3].

ITox >bdekTHBHOCTBIO HapaboTKH Mo, a KaK CIEICTBHE c,
MOHUMAETCSl OTHOIIEHWE KOHIIEHTPAIMU W30TOMNa B MUIIEHU B JAHHBIM
MOMEHT BpPEMEHH K Macce 3arpy>KeHHOW B JKCIEPUMEHTAIbHBIA KaHa
MUIIEHU. MUIeHb U3 TUOKCHJAa MOJIMOJEHA WMEET IMJIMHIPHYECKYIO
dopmy (r=2,1cm, h=7 cm). OdnyueHre MUIIIEHEH MPOU3BOANUTCS B TCUCHUE
5 nHeMn.

[IpoBeneHHBI aHAMU3 MO3BOJISIET CAETATHh OINPEICICHHBIE BBIBOJBI.
3aMeHa LEHTPabHOM YacTH MUIIEHU BBITECHUTEIEM W3 JIETKUX siAep-
3aMeIuTeNell HeUTPOHOB (rpadut win OepuIIINi) MO3BOJSET MOBBICUTH
s dextrBHOCT, 00MydyeHus Ha 15-20%. B TO ke Bpems, 3ameHa ABYX
AKCTIEPUMEHTANIbHBIX KaHAJIOB, PACIMOJIOKEHHBIX B IIEHTPE JIOBYIIKH IO
JTUaroHanyd Jpyr K Jpyry, Ha OJWH KaHaJl, pacHoJIO)KCHHBIH B
r€OMETPUYECKOM LIEHTPE JIOBYIIKM HEWTPOHOB, MO3BOJSET IOBBICUTH
apekTHBHOCTH 00IyUeHHs B 2,6 pa3a, a IpH HCIOJIb30BAaHUN MUIIECHU C
BBITECHUTEJIEM MPAKTHYECKH B 5 pas.

JIMTEPATYPA
1. Bapmaues B.A., I'myxos I'.I'., Ckypumun B.C. u gp. HccnemoBarenbckuit
anepubiil peakrop UPT-T. Tomckuil nonutexHudyeckuii yausepeurer, 201 1.
2. TepacumoB A.C., 3apunkas T.C., Pymuk A.Il. «CnpaBoyHUK 1O 0Opa30BaHHIO
HYKJIWJIOB B SIIEPHBIX peaKkToOpax». JHeproaromusaar. 1989. -575 c.
3. IlIxaposckuii JI.A. Onmcanue TPUMEHEHUS W WHCTPYKIHS IS MOJIb30BaTEIICH
nporpaMm, coopaHHbIX U3 Moaysen nakera MCU-5.
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KJACCHOPUKAIINA METOAOB USMEPEHUSI MAPAMETPOB
TEXHUYECKOU KEPAMUKH

Jluxoma T.A., Kepbenv b.M.
Cesepckuu mexrnonoauyeckuil uncmumym HUAY MUDHU, 636036,
e.Cesepcx Tomckoii 00.11., np. Kommynucmuueckuii, 63,
e-mail: Derusova92@mail.ru

TexHuueckass KepaMHKa — 3TO CHUHTE3UPOBAHHBIE HCKYCCTBEHHBIM
0o0pa3oM MaTepHalibl, Pa3INYaroIMecs MO0 XUMHUYECKUM H (PU3NICCKUM
CBOMCTBaM. DTOT MaTepuall MOMYJSpPEH B pa3IMyHbIX chepax Omaromaps
crienupUYECKUM CBOMCTBAM.

TexHuueckass KepaMMKa — MEpPCHEKTUBHBIM  MaTepuan s
KOHCTpyKIuH, padortarorux mpu 1200 °C u Beime. OHa UCTIONB3YETCS IS
TEIJIOOOMEHHUKOB, JIeTajel JBUTareliell BHYTPEHHETO CropaHusi u
ra3oTypOMHHBIX JBUTaTeleH, JII XMUMHYECKOTO W METAJLTyprU4ecKOro
00Opy0BaHUS U T.1I.

B name Bpemst HOTpeOHOCTh B TEXHUYECKOW KEPAMUKE OYEHb BBICOKA.
Pa3BuTHE HOBBIX TUNOB KEpPAMHKH IPUBOJUT K HOBBIM OOJACTSM ee
UCITIOJIb30BaHUs, 1 HA00OPOT, HOBBIE 00JIACTU TEXHUKHU TPEOYIOT CO3/1aHUSA
HOBBIX TUIOB KepaMukHu [ 1].

Jnst paboThl € TEXHUYECKOM KepaMHMKONW HEOoOXOAUMO HU3YYUTh
METO/Ibl U3MepeHHUsl ee nmapameTpoB. IIpu BIOOpE HEOOXOIUMBIX METOJIOB
B MCCIEAOBaHUM, HY’)KHO O0TOOpaTh M3MeputTenabHbie npudopsl. K meTonam
U3MEpPEHUs MapaMeTPOB TEXHUUECKOM KEpaMUKH OTHOCSTCS: 3JEKTPOHHAS
M 30HAOBAasT MHUKPOCKONMS, METOJbl OIpPEACIICHUsS] JUCIEPCHOCTH
HNOPOIIKOOOpa3HbIX MAaTepuaoB, METOAbl HCCIEIOBAHUS MOPUCTOCTU
MaTepHaJiOoB, PEHTTEHOBCKHE, TEPMHUUYECKHE, CIEKTPAJIbHBIE METOJIBI
rccienoBanus u ap. [2].

Co3nanne  kiacCUpUKAllMM  METOAOB  HM3MEpPEHMs] IapaMeTpoB
TEXHUYECKON KEePaMHUKHU MO3BOJUT B JlajJbHEHIIEM pa3padaThiBaTh METOIbI
U QJITOPUTMBI M3MEpPEHUM, 00pabOTKH UX PE3yNbTAaTOB, CO3/1aBaTh 0azbl
JAHHBIX. XpaHEeHWE HWH(POpMAUU MO3BOJUT MPOCIEAUTH HUCTOPHUIO
pa3paboTKu, aHAIU3UPOBATH XOJ1 SKCIEPUMEHTA U MJIAHUPOBATH €TO0.

JINTEPATYPA
1. Kunrepu V. JI. - Beenenue B kepamuky. -M.: Ctpoiinzaar, 1967, 500c.
2. I'OCT 24409-80. Marepuanbl KepaMHUUYECKHE DJIIEKTPOTEXHUYECKUE.

Mertonsl ucnbitanuii [Tekcer]. — B3amen 'OCT 20419-75; BBen. 1982 — 01 — 01. —
MexrocyaapcTBeHHsli cranaapt, 1980. — 30 c.
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OIIPEAEJIEHUE SJHEPI'MU AKTUBALIUU CYBJIMMALIUN
HEOPI'AHUYECKHUX ®TOPU/I0B

Jlobanenxo A.U., @eoun A.C., [[vsuenxo J1.B., bymvko FO.I".,
Oorcepenves O.A.
Cesepckuti mexnonocuveckuu uncmumym HUAY MUDHU,
636036, 2. Cegepck, Tomckoti 06.1., np. Kommynucmuueckuii, 65
E-mail: alexandr_lobanenko@mail.ru

OnHOM W3 OCHOBHOM KHMHETMYECKHUX XAPAKTEPUCTUK IPOTECKAHMS
(U3UKO-XMMHUYECKOTO MpoIiecca SIBISETCS SHEPTUsl aKTHUBALUU.
Ha npaxtuke sHeprus akTUBAaLMM ONPENENAETCS, B TOM YHCIE, C

MCIIONB30BAHMEM METOJa, OCHOBAHHOrO Ha m3MeHeHnmn Maccsl AM or
TeMIIepaTyphl NpoTeKkaHus mpoiecca. CoriacHo JaHHOMY METOMY, YHEPTrHUs
aKTHBAIIUM OTpeieiseTcs mo Gpopmyne:

A=tgp-R
r7I€ @ — yroJ HaKJIOHA MPSIMOJIMHEHHON 3aBUCUMOCTHU In[ln&

K ocH
100 - Am}

o0OpaTHOI TeMIiepaTypbl Tl ;

R — yHuBepcanbHas rasosast moctosiHHas (8,3 14107 k/Ix/(Mois-K)).

OOBIYHO DHEPrUs AKTUBAIMK HE HUCIIOJIB3YETCS MPHU OMHCAHUU U
U3Y4YEHUU TIpollecca CyOIMMaIMyd BEIIeCTB, BMECTE€ C JTHUM HMEHHO
DHEPrys aKTHBAIlMU TO3BOJIIET HA TNPAKTUKE O00Jieeé TOYHO BBIABIISTH
JUMUTHpYIOmKE  (pakTopbl Tpolecca, a TakkKe yCTaHABIMBATh |
OTPENAENATh 3aBUCUMOCTH OTHOCHTENHHO CJa00 MPOSBIAIOMIAECS, HO
CHHEPTeTHUYECKU BIIHSIOIINE HA TIPOIECC B IIETTOM.

JlanHasi paboTa TOCBsIIEHa BBIPAOOTKE MOAXOJa B OIpEIeICHUU
DPHEPTrUM  aKTUBAIIMK CyOJUMalMd  HEOPTaHWUYEeCKUX  (QTOPHIOB W
WCTIONIb30BAaHUU €€ IS OMpeIeTICHUs 3aBUCUMOCTEN MPOTEKaHUS MpoIecca
CyOJIMMAaIMU OT OT/ACIBHBIX TAPaMETPOB.

JINTEPATYPA

1. ®eaun A.C., OxepenbeB O.A. MeTo07I0THS UCCIIETIOBAHUNA CYOJIMMAITIOHHON
ounctku ¢propunos. // 3. By30B. ®usuka. 2013 r. 1. 56., Ne 4/2 | ¢. 312-320.

2. ®eua A.C., Bopommmor @.A., Kanraee A.C., OxepenseB O.A.
HccnenoBanue mporecca cyomumanun reckapropocwinkara ammonus. // M3Bectus
Tomckoro nmosmrexandeckoro yausepcurera. 2013 r. 1. 323. Ne 3. ¢. 23-27
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MOJIOJBIX aTOMITMKOB CHOMpHU: COOPHUK TE3UCOB J10KIaI0B, 19-21 okTs10ps 2016 1.,

r. Tomck, M3a. CTU HUAY MUODU, c. 147.
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UCCIEAOBAHUE MPOU3BOACTBA ®OCPOPA-32,33

Jlockymuurxos B.I1., Bemuanuna B.J[., Maxonvo H.B., Maxacees IO.H.,
Mepxkynos B.I'.
Cesgepckuti mexnonoeuveckuu uncmumym HUAY MUDHU, 636036,
2. Cesepcx Tomcroti 00.1., np. Kommynucmuuecxuii, 65
e-mail: vetchanina.vika@inbox.ru

®ochop - XUMHUECKHUH DIEMEHT S5 TPYMIbl TPETHETO MEpPHOAA
nepuoandeckor cuctemol JI. . MenneneeBa; nuMeeT aTOMHBIN HOMep 15.
®dochop OIMH W3 PACHPOCTPAHEHHBIX IJIEMEHTOB 3EMHON KOpPBI: €ro
coaepxkanue coctapigeT 0,08-0,09 % e€ macchl.

HauGonee BaxHOM i1 TIOYyYSHUS! paIMOAKTUBHBIX U30TOINOB, B TOM
YUCJIE MHOTHX M3 T€X, KOTOpPbIE IMPUMEHSIOTCS B MEOULIMHE SIBISETCS
nosryuerue gpocdopa-32, 33

PanuoaktuBHbl m30TON (ochop-32 ¢ NEepHOOM TMOypacraja,
paBHbIM 14,3  1HS, AaKTUBHO  TMPUMEHSETCA ISl  TPOBEACHUS
OMOXUMHUYECKUX uccienoBanuil. OH U30MpaTEeNHHO OTIAraeTcsi B KOCTHOM
TKaHW, BCTPAWBAETCS B HYKICHMHOBBIE KHCIOTHI, KOTOpPHIE B JKUBBIX
OpraHrM3Max Y4YacTBYIOT BO BC€X OOMEHHBIX IIpolleccax, U 3aMeniaeT
ctabuibHbIl hochop-31. Tak kak hochop-32 sBasiercst OeTa-u3aydaresem,
€ro TMEepeABMIKEHHE IO OPraHUu3My MOXXHO OTCJICAUTh C TOMOIIbIO
COBPEMEHHOW paJMOMETPUUECKON ammapatrypbel. Eciu oH 4pe3MepHO
HaKaIJIMBaeTCs B KAKOM-TO OpraHe, TO 3TO MOXET TOBOPUTH O HAPYIICHUU
oOMeHHbIX mpoueccoB. Docop-32 KOHLEHTPUPYETCS B MOPAKEHHBIX
OOJIE3HSIMH OIpPECIICHHBIX YYacTKax Tejla, B TOM 4ucie B (opmarusx
TOJIOBHOI'O MO3ra, CIM3UCTON HOCA, PA3JIMYHBIX CTPYKTYypax riasza, TKaHaX
CIIIOHHBIX Keyne3 W 3yOHou Tkanu. Tawke Qocdop-32 ucnonb3yercs
HEMOCPEACTBEHHO JIJIsl Ty4€BOU Tepanuu

B nanHo#t pabote OyayT paccCMOTPEHBI BOMPOCHI MO MPOU3BOICTBY,
nosyueHuto pocdopa-32, paznudHble METObI MOJYUYEHUS U PA3CICHUS
W30TOIIOB.

JIMTEPATYPA
1. PaauoaxkTHBHBIE M30TOIBI B XUMHUECKUX HUccnenoBanusx. Hegenos B. J1. u np. JI.-
M., «Xumus», 1965, 300 ctp.
2. W 38 Usotomsl: cBoOiCTBa, moiyueHue, npumerenue. [lox. pex. B.IO. bapanosa.
M., U3nAT, 2000-704 c.
3. CkobmoB 10.C buorexHONOrnyeckre CrocoObl IMONyYCHHS HYKICO3HI-D -
TpudochaTroB, MEYEHHBIX pPaAHOaKTUBHBIMH H30TONaMU (ochopa.
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®U3NKO-XUMHUYECKOE UCCJEIOBAHUE OKCHUJIHOM
CUCTEMBI IN-DY-SN

Manunosckas T./]. 1, Ezoposa JLA. 2, JKex B.B.*

! Cubupckuti puzuKo-mexHudecKuti UHCIMumym UmMeHU aKkaoemuka
B.J1.Ky3neyosa Tomcko2o cocyoapcmeeHH020 yHUsepcumema,
634050, 2. Tomck, ni. Hosocobopmuas, 1
2Tomcxui eocyoapcmeentulll yHusepcumem, 634050, e. Tomck, np. Jlenuna,
36,
e-mail: valentina.zhek@yandex.ru

WNHH10TI0BOOKCHIHBIE MaTepuaibl Onaronaps KOMILIIEKCY
MOJIOKHUTEIIBHBIX CBOWCTB IMIMPOKO MPHUMEHSIOTCS B Pa3IMYHBIX 00JIACTIX
Haykh ® TexHuku [1]. Opmgnako coeguHeHust cuctembl IN-Dy-Sn
MPAKTUYECKA HE W3YyYCHBI, XOTS MOXHO TMPEANOIOXKHUTh, YTO UX
MarHuTHBIE CBOMCTBA MOTYT OBITh BOCTPEOOBaHBI B COBPEMEHHBIX
MarHUTOONITUYECKUX CUCTEMAX.

B mpoaykrax coBmectHoro ocaxaenus In (III), Dy (III) u Sn (IV)
(puc. 1) mpu KOHIIEHTpALlMK B CUCTEME JAUCTPO3Usl B KosmuecTBe 6osee 10
% u omxure npu temrepatype 1100 °C nadbmogatorcs daszel In,O3z, DyINO;
u Dy,0;. Hamuume stux ¢a3 mpuBOAUT K TOSBICHUIO y MaTepUasoB
cuctemsl IN-Dy-Sn-O napamarHUTHBIX CBOWCTB.
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Puc 1. ludpakrorpamMmma npoaykToB coBmecTHOro ocaxaenus Dy (III), In
(IIT) u Sn (IV) nocne ux BeicymmBanus npu 25 °C u oTKura Ha BO3ayxe
npu 1100 °C B Teuenne 1 yaca. Conepxxkanue Dy 30 %

JIMTEPATYPA
1. Brown, T. M.; De Rossi, F.; Di Giacomo, F.; Mincuzzi, G.; Zardetto, V.; Reale,
A.; Di Carlo, A. Progress in flexible dye solar cell materials, processes and
devices // Journal of Materials Chemistry A: Materials for Energy and
Sustainability. - 2014.— V. 102.-- P. 10788 - 10817.
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MPOBJEMbBI ATOMHOM SHEPTETUKU ®PAHIIUU

Mapoanwuna O.A.
Tomckuti 2ocyoapcmeeHHblll YyHUsepcumenmn,
64305, 2. Tomck, Tomcxoii 061, np. Jlenuna, 36
e-mail: OlyaOlya0401@gmail.com

JUiss 4ero HyXHO MOAPOOHO H3y4yaTh ATOMHYIO 3HEPreTHUKY U
npo0JieMbl aTOMHOM 3HEPTreTUKH pas3HbIX rocyaapcTts? B coBpemeHHOM
MHUpE BONPOC SHEPrOCHAOKEHUS CTOMT HAa MEPBOM MECTE, U CErOJIHS
KOKJI0€ TOCYyIapCTBO  HAaXOAUTCS  NEpel  BBIOOPOM  MCTOYHUKOB
ANEKTPOIHEPTUHU. Poccus sBisfeTCs ONHOW W3 KPYNHEMIIMX ATOMHBIX
Jiep’KaB MHpa, U U3ydyass aTOMHYIO SHEPreTHUKY 3apyOeHBbIX CTpaH, Mbl
nenaeM OOJIBIION BKJIAJ B pPa3BUTHE ATOMHOM SHEPreTUKH B HalIeM
roCyJ1apCcTBe, A€M BO3MOXKHOCTh M30€KaTh OMIMOOK HAIINX MHOCTPAHHBIX
IIAPTHEPOB.

[lenpro uccienoBanus craj oTBeT Ha Bonpoc «Kak @pannus pemaer
po0JieMbl, XapaKTepHbIE AJI1 AaTOMHOT'O KOMILIEKCa?»

B xoxe pabOoThl ObUTM BBIAEIEHBI YETHIPE OCHOBHBIX MPOOJIEMBI, C
KOTOPBIMU CTaJIKMUBAETCS KaXKJI0€ TOCYAAapCTBO, 00JIaarolee aToOMHOU
MPOMBIIUIEHHOCTBIO:

— IIpoGnema 3aXOpOHEHUS SAEPHBIX OTXO/O0B.

— Ilpobiiema 6€30MaCHOCTH.

— IIpoGnema pacrpocTpaHeHue IAEPHOTO OPYKHUS U TEPPOPHU3MA.

— Ilpobiema 370pOBBSI HACENEHUSI, MPONKUBAIOLIETO OJIM3 aTOMHBIX

CTaHLIMMU.

3ajaya, NMOCTABJIECHHAs B HCCIEAOBAaHUM — NPOAHAIU3UPOBATh, KaK
KaXk7asi U3 BbILIENIEPEUHCIEHHBIX po0JieM pemtaeTcst Bo OpaHiuu.

B xone pa®oThl yanochk BbISIBUTh, KAKHE BEIOMCTBA OTBETCTBEHHBI 3a
pelieHue MpoOjeM aTOMHOIO KOMIUIEKCAa, M KaKHe METOJbl MpPH 3TOM
UCIIOJIB3YIOTCS.  Pe3ynpTaT MCCIENOBaHUSA SBISIETCS TOJE3HBIM  JUIS
OTEUYECTBEHHON aTOMHOM IMPOMBIIIJIEHHOCTH, TaKk Kak PpaHuus - Beaymas
sJiepHas Aep’apa, ¢ KOTOPOl BO MHOTOM MOKHO OpaTh pUMep.
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JJEKTPOJIN3ZEP JIA HOJYUYEHUA KOJUVIOUJIHOI'O
CEPEBPA

Henyorcenxo M.C., I'yposa O.A., 3eruuenxo E.A.
Cesepckuti mexnonoeuveckuu uncmumym HUAY MUDHU, 636036,
2. Cesepck, Tomckou 061., np. Kommynucmuueckuti, 65
e-mail: betmaxim@mail.ru

Cepebpo oOmamaer IEHHEHIIMM CBOMCTBOM MPENOTBpAILATh
pa3MHOXEHUE  MATOT€HHbIX  MHUKpoopranusmMoB. Jlo  Hayana
UCIIOJIb30BaHUsI aHTUOMOTUKOB B 40-X rojax MpoLLIOro BeKa BO
BpaycOHON TPAKTHUKE B KA4YECTBE aJIbTCPHATHUBBI 3THM IIperapaTram
MCITIOJIB30BAJIM CPEJCTBA HA OCHOBE cepedpa.

Hayunsiii mporpecc cmocoOCTBOBaJ CO3/IaHUI0 HOBOW (hOPMBI
TOr0 XMMHUYECKOIO 3JIEMEHTa. BhUTO CO31aHO KOJUIOMAHOE cepedpo —
B3BECh MEIbYANIINX 3apPSHKEHHBIX YAaCTHUI] B TUCTUIMPOBAHHON BOJIE.

Coznmanve HaHowacTHl] cepeOpa, oOJafarIKMX 3aJaHHBIMU
pasMepamMu ¥ (U3UKO-XMMUYECKUMU CBOMCTBAMU B HAHO/MAMA30HE
SBJISIOTCSL CETOAHS OJHOM W3 JMHAMUYHO Pa3BUBAIOMIMXCA OOIacTei
COBPEMEHHOW HAaHOTEXHOJIOTHUH.

B nmnocinenHee Bpemsi TMOMY4YWJl IIMPOKOE  PACHPOCTPAHEHHE
AIEKTPOJIUTUYECKUN CIOCOO0 TIONYYEeHHs] PAaCTBOPOB  KOJUIOMIHOTO
cepebpa, ¢ pa3MepaMH 4YacTull ~2-7 HM 3a CUeT MPOIMYCKaHUS
MOCTOSIHHOTO 3JIEKTPUYECKOTO TOKa 4Yepe3 IMOTrpYyKEHHbId B BOAY
cepeOpsiHbI Ui cepeOpsiHO-MeAHbIN 3JekTpos (aHon). B mpouecce
AIIEKTPOJIN3a MPOUCXOIUT YACTUYHOE PACTBOPEHHE CEPEOPSIHOIO aHOA,
B PE3YJITATE YErO PACTBOP HACHIIIAETCS HOHAMHU cepeodpa.

B ornnume OT M3BECTHBIX TEXHUYECKMX PELICHUW IpeajIaracMbli
NIEKTPOJM3EpP OCHAUIEH IIepEMEIIMBAEMbIM YCTPOMCTBOM. BBenenue
YCTPOMCTBA TIEpEMEIIMBAHUS BOABI O00ECIIEUYMBAECT €€ HENPEPHIBHYIO
HUPKYJSILMID B BJEKTPOJU3EpE OTHOCUTENBHO 3JiekTpodoB. Ilpu
HEMPEPHIBHON  IMUPKYJSAIMA BOJABI B  ODJEKTPOJIM3EPE  IOBBIIIACTCS
3¢ (HEKTUBHOCTH TIEpexo/1a HOHOB cepedpa B BOAY, T.K. HE MPOUCXOIUT UX
ocejaHMe Ha JHO U CTEHKH JJekTpoiu3epa. CepeOpsiHble 3JIEKTPOAbI
MOJKIIOYEHBI K MCTOYHUKY TEPEMEHHOTO aCCUMETPUYHOTO TOKa C
gactoton 50 I'm. Ilpouecc uaer mpu pH 7,9-9,2. Ilpu 3amanHOi cue
AIEKTPUYECKOr0 TOKAa M  DJJEKTPUYECKOM HAMNPSIKEHUU — DIIEKTpoja
KOHIIEHTpallus MOIydeHHOTo pacTBopa Ag' ompejensercs BpeMeHeM
paboThl UCTOYHMKA TOKA U 00BEMOM BOJHOTO PacTBOpa, Yepe3 KOTOPbIH
IIPOITYCKAETCsl DIIEKTPUUECKUM TOK.
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HCCJIEJOBAHUE ITPOLECCA OYUCTKH OBJIYYEHHOI'O
ANEPHOI'O TPA®UTA B HUBKOTEMIIEPATYPHOU
HEPABHOBECHON 'ETEPOT'EHHO¥ IIJIA3BME

Hoesocenos U.IO., Makapesuu C.B., Ywaxos HU.A.
Hayuonanvuwiii uccneoosamenvckuti Tomcxuti noiumexnudeckuil
yuusepcumem, 634050, 2. Tomck, np. Jlenuna, 30
E-mail: inovoselov@tpu.ru

3a Bpemsi CyIIECTBOBAaHMUS aTOMHOW »HepreTuku B Poccum u 3a
pyOekoM OBLIO HAKOIUJIEHO 3HAYUTEIHLHOE KOJMYECTBO PaJUOAKTUBHBIX
orxonoB (PAO), B Tom umucne, rpadpuroBbix. CTOMMOCTh 3aXOPOHEHHUS
3aBUCHUT OT YAEIbHOM aKTUBHOCTH PAJIMOHYKIIHUJIOB, BXOJISIIUX B COCTaB
PAO, u ot 061iero oobema 00pa30BaHHBIX OTXO/IOB.

W3BecTHbIE TEXHOJOTMM MEpepadOTKH  peakTopHOro rpadura
(TpaAMLIMOHHOE CKUTAaHWE W COKMTaHUE B KHUILLIEM CJIOE, MHUPOJU3 C
IIOMOILBIO  MEPErpeToro  BOJSHOIO  Iapa, JIa3epHOE  UCIApPEHHE,
AJIEKTPOOKUCIIEHUE) BEIYyT K HAKOIUICHUIO €II€ OOJbIIEr0 KOJUYECTBa
PAO. IToaTOMy HcciietoBaHUs B 3TOM HAIIPABJICHUH aKTyaJIbHBI.

B pabGore [1] Opuia moka3zaHa MPUHIMOHAIBLHAS BO3MOXKHOCTH
nepepaboTKu peakTopHOro rpadura B HU3KOTeMIlepaTypHoi miasme. [lpu
TOM IUJJa3MEHHas TEXHOJOrUS YTUIW3aluu rpaduTra, OTBEYarOIIas
COBpPEMEHHBIM TpeOOBaHMEM U CMOCOOHAs] YMEHBIIUTH aKTUBHOCTH PAO
0e3 yBeJIMYEHHUs KOJMYECTBA OTXO/0B, OTCYTCTBYET.

B pabote mpuBeneHbl pe3ysbTaThl UCCIEAOBaHMs, HAIIpaBICHHbIE Ha
MoJIy4eHUs] UHPOpPMAIUK O PaTUOAKTUBHBIX 3arpPS3HUTENSAX OOJYyYEHHOTO
anepHoro rpaduTta ypaH-TpaHUTOBOrO peakTopa, Ui pa3pabOTKu
TEXHOJOTHM ero nepepadotku. [lokazaHo, 4TO BCe MPUMECH OTINYAIOTCS
JIpyr OT Jpyra 10 (PU3MKO-XMMHUYECKHM CcBoWcTBaM. Ha paznmmuun
TEMIEPATYPhl KUIIEHUS YIJIEPO/a U paIMOAKTUBHBIX MPUMECEN MPEJIOKEH
cioco® OuYMCTKH TpaduTa MyTEM pa3sHOTEMIEPATypHOU KOHICHCAILUH.
JlokazaHo, 4YTO TakOM TPOLECC OCYIIECTBUM IPU HCMOJb30BAHUU
HU3KOTEMIEpaTypHOU 11a3Mbl. [IpeioxkeHo yCTpouCcTBO sl peanu3aiuu
ATOrO MpPOLIECCa U OIMPEAENICHbl ONTUMAIbHBIE pa3MeEpbl TEMIIEPATYpPHBIX
30H. PacueT u3MeHeHus TeMIepaTypHOro MoJjsi BHYTPU MPOTOYHON KaMephl
MOKAa3bIBAET, YTO MPOCKOK PAIMOAKTUBHBIX IPUMECE MaTOBEPOSITEH.

HccnenoBanue BBIMONHEHO Npu (puHaHcoBOW monnepxke PODOU B
paMkax Hay4Horo npoekta Ne 16-38-00382 mon_a.

JIMTEPATYPA
1. becnana E.B., IlaBmox A.O., Kotmspesckuii C.I'. BnusHMe razognHaMuKu
BBICOKOTEMIIEPATYPHOTO TOTOKa Ha A(()EKTHBHOCTH MEpPepadoTKHU SIIEPHOTO
rpaduTa / AnprepHaTUBHAs dHepreTuka u skojorms. — 2015. — Ne23(187). — C.
19-25.
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OIIPEJIEJIEHUE CKOPOCTEM BBIIIEJAYNBAHUA
OBPA3LHOB MATPUYHOI'O MATEPHAJIA, ITOJIYYEHHOI'O B
PEKUME CBC

Oscenés A.E., [lepmuxun A.A., Cemenos A.O.
Tomckuu noarumexnuyeckuu yHugepcumem,
634034, 2. Tomck, np. Jlenuna, 30

e-mail: aeo3@tpu.ru

B HacTosiee Bpems IJIaBHOW NMpoOIeMOl aTOMHOM OTPACIIN SIBISIETCS
CKOILJICHHE OIPOMHOI0 KOJIMYECTBA BBICOKOAKTHBHBIX 0TX0/10B (BAO). B
Poccuiickoii ®enepaniun OCHOBHBIM crmocobom oOpamienuss ¢ BAO
SBJIIETCS MMMOOMIIM3alUsl PaAUOHYKIHJIOB B amoMopochaTHbIE CTEKJIa,
OJIHAKO, JaHHasi TEXHOJIOTMS HE SBISETCS HAACKHOM C TOYKH 3PEHHUSA
JOJITOBPEMEHHOTO XPaHEHUS.

Hcrnonb3oBaHuE MaTPUYHBIX MAaT€pUAIOB — CUHTETUYECKUX aHAJIOrOB
IPUPOAHBIX MHHEPAIOB, JIMIIEHO JAaHHBIX HEJIOCTAaTKOB M IO3BOJISET
MMMOOWJIM3UPOBATh PAAUOAKTUBHBIE OTXOJbl B TEUEHUU JJIUTEIBHOTO
NepHoJia BPEMEHU. .

B nanHolf pabGoTe OBLIO TMPOBEIECHO OMNpeaeTeHue CKOpPOCTei
BBIIICJIAYMBAHNSl UMUTATOpPAa AaKTUHOWAHOW (pakuuMy paguoaKTUBHBIX
OTXOJIOB M3 MMHEpAJONnoJOoOHOH MATpUIbl Ha OCHOBE aJIOMUHATA
HEoaUMa, NOJIyYEHHOTO B  PEXHME CamMOpaclpOCTPAHSIOMIETrOCs
BbICOKOTeMMeparypHoro cuHte3a meromom MCC-1[1]. IlpencraBnennas
3aBUCUMOCTh (pUCYHOK 1) J110Ka3bIBa€T BO3MOXKHOCTH HCIOJIb30BAHUS
CHUHTE3UPYEMOr0 MaTepHualla B Ka4e€CTBE MATPULIbI, PEIHA3HAYECHHON IS

3axopoHeHus BAO.
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Pucynok 1 — CkopocCTh BblllleTaYMBaHUs HEOIUMA U3 MAaTPUYHOTO MaTeprualia Ha
OCHOBE aJIIOMUHAaTa HEOJUMa

JIMTEPATYPA
1 Chemical durability and related properties of solidified high-level waste
forms. Technical Report Series, No 257. Vienna: IAEA, 1985.
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®TOPUIHAS IEPEPABOTKA THTAHOMATHETUTOBBIX
PYI

Opnos B.B., Meoseoes P.

Cubupcruti puzuUKo-mexHuuecKull UHCMUmym UMeHUu aKkaoemura
B.J[ Ky3neyosa Tomckoeo 2ocyoapcmeenno2o yHugepcumema,
634050, 2. Tomck, n1. Hosocobopnas, 1
e—mail: vvorlov92@mail.ru

B cBsi3u C yMeHbIIEHHEM 3aracoB OOraTblX MAarHETUTOBBIX PYI
CTAHOBUTCSI aKTyajbHa MpoOJieMa BOBJICUCHHS JAPYTMX BHUJOB CHIPhS B
METAJUTYPTUYECKUN IPOLECC. THUTaHOMAarHeTUTOBOE CHIPBE SABISETCSA
HanOoJIee MEePCIEeKTUBHBIM, TaK KaK COJIEPKUT TUTaH, BaHAUN U JKEJe30 B
JOCTaTOYHBIX JIJIs1 IPOMBIIIJICHHOTO W3BJICYCHUs KomnuecTBax|1-2].

B JAHHOU pabote pPaccMOTpPEH bTopUIHBIHI
TUIPOMETAILTYPTrUYECKUUCIIOCO0 000TaIeHUs] THTAHOMArHETUTOBOM PY/IbI.
@TOpUAHBIE METOIBl BCKPBITUS pPyA IO CPaBHEHHUIO C JPYTMMH
TUAPOMETALTYPTUYECKUMHA  TEXHOJIOTMSIMM ~ MEHEE  OIlacHbl A
OKPYXaloIIEd Cpeapl W SKOHOMHUYECKH BBITOJHEE, 3a CUET HHU3KON
CTOMMOCTH peareHTOB. CyTh METOJA 3aKIKYaeTcs BO B3aWMOJCUCTBUU
TUTAHOMAarHeTHUTa C pacTBOPOM (propuaa aMMOHUS M 0Opa30BaHUEM
rexcadroporuranara(lV) aMmmoHust, KOTOPBIN EPEXOAUT B pacTBOP.

[IpoBoaunuce wuccaenoBaHusi (Pa30BOr0 COCTaBa U CTPYKTYPHBIX
napamMeTpoB oOpasunoB. B pe3ynbrare creneHb W3BIECUEHUST TUTaHa B
TUTAHO-BaHAAUEBYIO (PPaKIMIO MPU KOHILIEHTpauu ¢ropuaa aMmmoHus 4,2
MOJIB/J cocTaBisieT 78,5 %. MakcuManbHasi CTeTeHb 00OTaIleHUsl PYIbI 10
xKenesy, HaOroJaeTcst pu KoHIeHTpauu Gropuaa ammonus 0,4Mony/.

Takum 00pa3oM, TPENCTABICHHBIA METOJl TIO3BOJISIET MPOBECTH
KOMITJIEKCHYIO TIepepabOTKy TUTAHOMAarHETUTOBOW PYIbI, C MOJy4YCHHUEM
KOHIIEHTpaTa, OOOTaméHHOro MO JKele3y, U TUTaHO-BaHAJIHEBOTO
KoHIleHTpaTa. J[ns  Hambonee  MOMHOTO ~ WM3BJICYEHUS  THUTaHAa,
MPEANOYTHTENBHEE HMCIOJIB30BATh PACTBOPBI C BBICOKOW KOHIIEHTpalUen
dbropuaa aMMOHMS,UISI OOOTAIlllEHUs] PYyIbl IO JKEJIe3y — pPacTBOPHI ¢
HU3KOW KOHIIEHTPALUEH.

JIMTEPATYPA
1. bexoeckmit JI.3., TurynoB JLIL, IlaxomoB @.II., W nbMeHHTOBBIE U
TUTAHOMAarHeTUTOBBIE MeCcTOpoXkAeHUs Poccun B CBS3M C  yiabTpaba3UTOBBIMH U
0a3UTOBBIMH KOMILIEKCAMH: TEPCIIEKTUBBI OCBOSHUS M KOMIUIEKCHOTO HCIOJIB30BAHMUS
// Tperbst MexIyHapoAHas KoH(epeHUUs YabTpaba3uT-0a3UTOBBIE KOMILIEKCHI
CKJIaIuaThIX 00JACTH M CBSI3aHHbIE C HUMHU MecTopoxaenus’, Exarepunoypr , 2009 ,
93-96.
2. Pesnnuenko B.A., labamma JIL.W., TutaHOMarHeTUTH: MECTOPOXKICHUS,
METAJTYpIusl, XUMUUYecKas TexHosorus, M., 1986.
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BbIBOP OIITUMAJIBHOI'O PABOYEI'O I'A3A JIJIA
YCTAHOBKH 1O ONPECHEHHIO BOAbI 'A3OI'MAPATHBIM
ClIOCOBOM

llax A.JI., I'y3ees B.B., Cemenos C.C., Lupxynos I1.T., Kum M.B.,
Buvickpebenyes M.B., [lempos A.D.
Cesepckuti mexunonocuveckuu uncmumym HUAY MUDHU,
636036, 2. Cesepck Tomckoti 061, np. Kommynucmuueckuii, 65
e-mail: zork4003@gmail.com

Ha ceromnsmiHuii AeHb Ha HaIIEW MJaHETe HaXoguTcsd okoio 1,5
MIIpJ, KM®  BOJBL bonpmyto ee wacte (97%)  cocTaBisIOT
BBICOKOMUHEPAJIN30BaHHBIE BOJABI MOpEH U okeaHOB. [IpecHbie BoABI Ha
3eMIe COCTAaBIAIOT Bcero okomo 30,5 MumH. KM°, 97% U3 KOTOPHIX
COCpPEIOTOYEHO B BBICOKOTOPHBIX JIEIHUKAX U NMOJSIPHBIX JbAax. Menee 3%
IIPECHOM BOJBI, KOTOPBIMH pAaCHOJIaracT 4YeJI0BEYECTBO, HAXOIWUTCS B
peKax, IPECHOBOJHBIX 03€pax U MOYBE.

[Io wmepe pa3BUTHS YEIOBEUYECKOW IMBUIIM3ALMA BCE OCTpee
owrymaercs Aeuuut npecHor Boasl. HykHO uckaTh HOBbIE 3()(EKTHBHBIE
U TIEpCIEKTUBHBIE MeETOAbl omnpecHeHuss. OJIHMM U3 Takhx METOOB
SBJIIETCSI WCIOJIb30BAHUE Ta30THIPATHBIX YCTAaHOBOK. JIaHHBIA METOJ
OCHOBAH Ha IMOJYYEHHH Ta30BbIX T'MIPAaTOB — TBEPABIX KPUCTALIMYECKUX
COCIIMHEHUM, OOpa3ymoIuXcsl TMPU OMPEACTICHHbIX TEPMOOAPUUECKUX
YCIIOBUSIX U3 BOJABI U HU3KOMOJIEKYJIAPHBIX ra3oB. Pabounii ra3 (KCEHOH)
IpU B3aUMOJIEUCTBUM C >KHJIKOCTBbIO CEJIEKTMBHO IMOIJIOUIAET BOAY IpHU
ONPENEIIEHHON TEMITEPATypE U JABJICHUH, TPOUCXOINUT YIAJIECHUE JINIIHETO
pacTBOpUTENI M3 pacTBOpa B  BHJ€ Ta30BbIX THJpaToB, 0€3
B3aMMOJICHCTBUSL C TPUMECSAMH B pacTBope. B nmanbHeunmem, ra3oBblid
TUApAT JIETKO OTIENSETCS OT PacTBOpa M MPU U3MEHEHHUM JABIICHUS WJIU
TEeMIIepaTyphbl pasziaraeTcs Ha paboumii ra3 W OYHIICHHYIO Bomy. ['a3
BO3BpAIAETCS B LIUKJI, @ OUUIIEHHAs BOJA MOJAETCsI MOTPEOUTEITIO.

[Ipy DOPOEKTUPOBAHUM OINPECHUTEIBHOW YCTAHOBKH, TJIABHBIMHU
KPUTEPHUSIMU SIBISUIMCH. BBICOKOE MOJIBHOE COOTHOILIEHHWE BOJAa — Tas,
HeOobIlas TemIoTa TUAPATOOOpa3OBaHUs, HU3KOE JaBJICHHE, HHU3Kas
pacTBOPUMOCTh Ta3a B BOJE, HETOKCHYHOCTbH;, B3pbIBOOe3omacnocts. Ilo
3TUM TNOKa3aTeNsIM KCEHOH MPEB30ILEN APyrue ruApaToo0pasyroue ra3pl.
OpHako TJIaBHBIA €ro HEAOCTAaTOK — BBICOKAs II€HA, HO 3Ta mpobiema
MOXET OBbITh peleHa 3a CYET MOJYyYEeHHUsS] KCEHOHAa Ta30ruApaTHBIM
OTHEJICHHEM €ro OT IPUPOJHOrO ras3a, IJ€ KOHIEHTpauus KCEHOHa
HAaMHOTO BBIIIIE, YeM B aTMOC(HEPHOM BO3/IyXE€.

IIpeumymiecTBa ra3oruapaTHON ONPECHUTEIBHOU YCTAHOBKU: HU3KOE
HHEPronoTpedsieHne, He NpeanojaraeT HUCHIOJb30BAHUE XHUMHUYECKUX
peareHToB, Majble TabapuThl, paboumii ra3 3aMbIKAETCS B LIUKJL.
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NCCIEJOBAHUE BJIUAHUA TEMIIEPATYPbI
IMPEABAPUTEJIBHOI'O ITOJOI'PEBA HA AIMABATHYECKYIO
TEMIIEPATYPY I'OPEHUSA MATPUYHOI'O MATEPHUAJIA HA
OCHOBE NdAIO; B PEXKUME CBC

IHlepmuxun A.A., Oscenés A.E., Cemenos A.O.
@I'AO0Y BO HU TI1Y, Poccus, 634050, 2. Tomck, npocnekm Jlenuna,
oom 30, e-mail: aap71@tpu.ru

CymiecTBylomye TEXHOJOTUHA OOpallleHus C PaJgHOaKTHBHBIMH
OTXOJaMU HE TO3BOJISAIOT HaJeKHO MMMoOunusupoBatb PAO B TeyeHuu
BCETO0 BPEMEHU XpaHEHUsI, TPEOYEeTCs MOMCK MAaTEPHAIIOB U TEXHOJIOTUI UX
MOJYYEHHUS], JMIICHHBIX MaHHBIX HexocTtatkoB. CormacHo MAT'ATO,
OJIHUMH U3 HauboJjee MEepPCHEKTUBHBIX MAaTEpPUAJIOB, NpPeIHAa3HAYCHHBIMU
JUIT MMMOOWJIM3AllMU OTXOJOB, SIBISIOTCS CHUHTETUYECKHME MMHEpaibl -
IIEPOBCKUT, UPKOHOJIUT U JIp.

B nanHOif paboTe paccMOTPEHO TEOPETUUYECKOE OOOCHOBaHHE
BO3MOXXKHOCTH CHHTE€3a IEPOBCKUTONOJOOHOTO MaTepuaja Ha OCHOBE
amoMmuHata Heogmma Merogom CBC. Kpurepumem ocyuiecTBieHuUs
npoliecca ropeHus ABIIeTCs afnadaTuyecKas TeMIepaTypa ropeHusl.

Ha pucynke 1 1mpexncraBieHa  3aBUCHUMOCTb — TEMIIEPATYphI
NPEBApPUTENIBHOrO HojxorpeBa obpasua Ip Ha aguabatmueckyro g,

MOKa3bIBaIOIAasl TEOPETUYECKYIO BO3MOKHOCTh OCYILIECTBUMOCTH Ipoliecca
CUHTE3a LEJIEBOTO NPOIYKTA.
1550

1500 ——
TM’C _______—-"
1450 —

1400

300 400 500 600 700 800 900 1000
To,C

Pucynok 1 — 3aBucumocts Tyq ot Ty

W3 mnpencTaBiaeHHOW 3aBUCMMOCTH BHUAHO, 4YTO OCYIIECTBICHHUE
mpoliecca CHHTE3a BO3MOXHO JIMIE B cllydae, Korja TemIeparypa
MpeIBapUTEILHO TIo0rpeBa oOpasna JexuT B auamnazone ot 500 C wu

BBIIIC.
JIMTEPATYPA
1 TIlepmuxun A.A. Omnpenenenue aguaOaTHUECKOW TeMIepaTypbl TOPEHUs
MaTpUYHOTO MarepHajia Ha OCHOBE MOJIU(UIMPOBAHHOTO MEPOBCKUTA B PEKUME
CBC / A.A. Tlepmukun, A.E. OsceneB // VII llkona-koHdepeHIMs MOJIOIBIX
aToMIIMKOB CuOupu: COOpHHK TE3UCOB JOKiIanoB, 19-21 oxtsa06ps 2016 r., T.
Cesepck. — Cesepck : U3n-so CTU HUAY MUOU, 2016. — [C. 37].
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AHAJIN3 IOTOKOB AJAEPHBIX MATEPUAJIOB
C TOYKH 3PEHUSA YYETA U KOHTPOJIA

Ilepmukuna E.E.
Tomckuu nonumexnuyeckui yHusepcumem, 634050
2. Tomck, np. Jlenuna, 30, e-mail: eek11@tpu.ru

CoBpeMEHHBIN 3Tall  pa3BUTHUS YEJIOBEUECTBA XapaKTEPU3YETCS
MOBBIIICHUEM POJIU siIepHON dSHepreTuku (D) B olecreyeHuu ero
KU3HENEATENbHOCTH. V3HayaapHO OTpacib pa3BUBAIACH B IPUBS3KE K
AJIEpHBIM HACTYIMATEIbHBIM BOOPYXEHUSM M TOJIBKO CEPEIMHY IMPOIIIOro
BEKa MOKHO Ha3BaTh HAYaJIOM MCMOJIb30BAHUS 1D B MUPHBIX LIEIISX.

Takum 00pa3oM, KOPOTKHUW MEPUOJ Pa3BUTHS OTPACITH 3aJOKUI
OCHOBY JUIsl CO3JaHMSl M OKCIUTyaTalli DSHEPreTUYECKUX YCTaHOBOK
Pa3JIMYHOTO HAa3HAYEHUA U siiepHOro ToruBHOTO 1ukia (ATIl). Bmecte ¢
TeM, 3a 3T0 Bpems O co3mana HayyHyro 0a3y M BHYLIUTEJIbHYIO
unppactpykrypy. HWHdopmanusg, KOTOpylo  HAUIEKUT  CcOOUpATh,
o0pabaTbiBaTh M HMCIOJIB30BaTh MPH OINEPAIUAX, CBA3AHHBIX C YYETOM U
KOHTpOJIEM, TpeOyeT CHCTeMaTH3allud, a KaK CJEJICTBUE YIPOIIECHUs
UCIIOJIb30BaHUS.

Opnako, B OTIAMYHME OT MHOTUX JAPYIMX HAay4YHBIX 00JIacTel,
CBOOOJTHOE HCIIOJF30BAHKE SIICPHBIX 3HAHUM PErIAMEHTHPYIOTCS BBUIY
BAKHOCTH obecrieueHus MEKTyHapOIHOM 6e3omacHOCTH u
HEpacHpoCTpaHeHUsl SAEpHOro opyxus. HepacnpocTpaHeHue SAEpHBIX
TEXHOJIOTUI TpeOyeT COOMIOACHUS ONPEAEIEHHOTO peKuMa. A TOCTYIIOM K
HUM 0OJlafiaeT JIMI0, UMEIOIIEe YETKO ONpEEICHHBIN MPaBOBOM CTaTyC, a
TaK JK€ HAJEJICHHOE TMPABOBbIMU TOJHOMOYHUSAMH, TMO3BOJISIIOIIUMU
oOpaboTtky npanHbIX. [losToMy B mporecce uzyuenuss u ananuza SATI]
NPUXOAUTCS CTAJIKUBAThCA C MPOOJEMOM OrpaHMYEHHOIO J0CTyna K
uHdopMaIuu.

B nannoit pabore 6sutn paccmoTpensl dTansl ATL ¢ Touku 3penus
pa3IuYHBIX NPOLECCOB M yrpo3. bosee neranpbHO NpoaHaIM3WpOBaHa
3aBUCUMOCTh OpTraHU3alUH MUPKYISIUA TOTOKOB SIIEPHBIX MAaTEPHAIIOB OT
ocobeHHOCTe oTnenpHO B3sToro stamna AT, a Tak xe chopMupoBaHBI
KpUTEPHUH KIacCU(UKAITUH.

JIMTEPATYPA

1 TexHuueckue acmeKThl SJEPHOTO HepaclpocTpaHeHHs: YuebHoe mocobue /9.0.
Kproukos, H.U. T'epackun, B.b. I'ne6oB, B.M. Myporos, A.H. lImenes. M.:
HUAY MU®U, 2010. — 224 c.

2 World Nuclear Association [http://www.world-nuclear.org/info/Nuclear-Fuel-
Cycle/Conversion-Enrichment-and-Fabrication/Uranium-Enrichment/]. — Pexum
noctyna: http://www.world-nuclear.org. — Uranium Enrichment. — (/lara
obpamenwns: 10.03.2017).
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NCCIEAOBAHUE NPOUHECCA NOJYUYEHUA IT'NAPUIOB
JIMT'ATYP P3M

lonanckas A.B., Anopocos B.O., I paues E.K., Ilponun B.A.,
Coghponos B.JL
Cesepckuti mexunonocuueckui uncmumym HUAY MUDHU,
636036, 2. Cesepck, Tomckoii 00.1., np. Kommynucmuveckuii, 65
e-mail: AVPolyanskaya@mail.ru

3a mocienHee BpeMsi TMPOSBIACTCA 3HAYUTEIBHBIA HHTEpEC K
THAPUAAM PEIKO3EMENbHBIX METAIJIOB, OMpaBIaHHBIA CBOEOOpazneM HuX
XUMHYECKON MPUPOJIBI U BO3MOKHOCTSIMH MPAKTUIECKOTO UCIOIBE30BaHUS.

Haubonee BaXHBII M HIMPOKO HCHOJIb3YEMbIH METOJ TOIYYECHHUS
THJIPUJIOB COCTOUT B MPSMOM BO3JIEHCTBUM YHCTOTO BOAOPOJA HAa METAJLIL.
Kaxgolfi KOHKpPETHOH cHucTeMe METaul-BOAOPOJ CBOWCTBEHHA CBOS
onTUMaibHas TeMmmneparypa nponecca. Ilpu Takom B3auMOJEHCTBUU
MeTajljla C BOJOPOJIOM 00pa3yloTcss MUHUMYM HEKEJIaTeNbHBIX MOOOUHBIX
IPOAYKTOB.

['wapux  MOXHO ~ TOJYYUTh  TaK K€  B3aUMOJECHCTBUEM
COOTBETCTBYIOIIETO OKCHAAa C METAUIOM-BOCCTAHOBUTEJIEM, HApuMeEp C
MarHieM, B TPHCYTCTBHH BOJOpPOJAa WM B3aUMOJICHCTBHEM OKCHIAA C
THIPUIOM MeTallla. DTOT METOJ MHOT/Ia OTHOCAT K MPSMBIM METOAaM
THIpUpOBaHUs. Tak jke€ CYIIECTBYIOT KOCBEHHBIE METOJbI MOJIyYEHHUs
rupuaoB. OHM WCHONB3YIOTCS B CIIy4asX HEPUMEHUMOCTH TMPSIMBIX
METOJIOB TuapupoBanus. Ha mporiecc rupupoBanusi OKa3bIBalOT BIUSHUS
MHOKECTBO (aKTOpOB: TeMmIlepaTypa, HaBjiCHHE, HaJUYUe IpUMeEcei,
COCTOSIHME ITOBEPXHOCTH METajlla, YUCTOTa BOAOPOIA U Jp.

B noknane OyayT U3N0KeHbI pe3yIbTaThl UCCIEIOBAHUI MO BIMSIHUIO
OpUpOJbl METajula M JaBJEHHS BOJOpOJAa Ha CTENEeHb M CKOPOCThb
TUAPUPOBAHUS JIUTATYp HA ocHOBe P30.

[TpoBeneHHbIE UCCIENOBaHMUS BIMSHUSA JaBJICHHUS BOJOpoOJa Ha
MPOIECC TUAPUPOBAHMSI TIOKA3AIH, YTO YBEJIUUYCHHUE TaBIICHUS B MHTEpBAJe
(0,05-0,3 MIla) npuBOIUT K POCTY CKOPOCTH XMMHUYECKOW PEAKIMH, TPH
9TOM  M30BITOK  BOJOpPOJAa HEOJHO3HAYHO BIUSET Ha  CTEMCHb
ruapupoBanus. Jlasnenue Bogopona — 0,3 Mlla u Oonee sBasieTcs
ONTUMAJIbHBIM M PEKOMEHIYeTCS WCIOIb30BaTh MPH JaTbHEHIINX
UCCIICTOBAHMSIX.

CymiecTByeT 3aBHUCHUMOCTh CKOPOCTH PEaKIUU THAPUPOBAHUS OT
OPUPOIbl  PEIKO3EMEIbHOTO0 MeTajlla, MpUYeM, YEeM MEHbIIE €ro
MOJIEKYJISIpHAsi Macca, TeM BBIIIE CKOPOCTh Mpolecca. ITO OObSICHIETCA
CHIKEHUEM ycroiunBocTy Tuapuaos ot Nd k Th.
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KOHCTPYKIHMOHHBIE OCOBEHHOCTHA
BOCCTAHOBUTEJIbHOU IIJIABKHU Nd-Fe-B CO CJIMBOM B
KPUCTAJIJIMZATOP

Ilponun B.A., onanckasn A.B., Anopocos B.O., I paues E.K.,
Maxacees FO.H.
Cesepckuti mexunonocuveckuu uncmumym HUAY MUDHU,
636036, 2.Cesepck, Tomcxoii 0611., np. Kommynucmuueckuti, 65
e-mail: proninvid@mail.ru

B nHacTtosiiee BpeMsi BBICOKOIHEPIE€THUYECKUE MOCTOSHHBIE MAarHHUTHI
(BOIIM) mnpou3BonATCS M3 MAarHUTHBIX MAaTE€pUajoB, CO3/1aBAaEMbIX Ha
ocHoBe penko3zeMenbHbIX MeTauioB (Nd, Pr, Sm). Dty orpacis mo mpaBy
MOXHO Ha3BaTh OJIHOM W3 BEIyIIMX M HAYKOEMKHUX HalpaBJICHUN B
MHUPOBOM MPOMBIIUIEHHOCTU. [IpOM3BOACTBO KOMITAKTHBIX HCTOYHHKOB
MarHUTHOM SHEPrMM HEU3MEHHO BJEYET 3a COOOW pa3BUTHE MHOTHUX
oTpacieil  NPOMBIINIEHHOCTH  —  aTOMHOH,  a3pOKOCMHUYECKOH,
aBTOMOOMJIBHOM U T.JI.

@dTopuaHas TEXHOJOTHs NPOU3BOJCTBA MAarHUTOB Ha OCHOBe P3M
o0aaeT psIoM MPEUMYILECTB: HU3KOE COepkKaHUe MpuMeceil B CIuiaBax,
II0 CPAaBHEHUIO C IPSAMBIM BOCCTAHOBJICHHUEM METAJUIOB, IIPOCTOTA
anmnapaTypHOro opopMiIeHHs, OTCYTCTBHE MPSIMOIO HAarpeBaHUsl peakTopa,
YTO CYIIECTBEHHO MOBBIIIAET 3KOHOMUYHOCTh YCTAHOBKH.

CymiecTByromiasi KOHCTPYKLHS PEAKTOpa BOCCTAHOBIIEHUS MO3BOJISIET
MOJIy4YUTh MarHUTHBIA MaTepuan maccoil He Oosiee 4-5 kr. Ilpu momnbiTke
noyiydeHus criaBa oompiieit Macebl (50-100 Kr.) MpOUMCXOIUT MEAJIEHHOE
OXJIQXKJICHHUE CIUIaBa, YTO MPEMATCTBYET OOpa30BaHUI0 MArHUTHOM (pa3bl
ngFe14B.

C 1enbio MOMYYEHUsI CIUTKOB 00JIee OJHOPOAHBIX MO XUMUYECKOMY
u (pa3zoBOoMy cocTaBam, TOJYYECHHS CIUTKOB OOJbIIIEH Macchl TpedyeTcs
JanbHeWIass  MoOJEpHM3alsl  OOOpYJOBaHUS  BHENEYHOIO  METOJA
IOJIYYEHUS CILNIABOB M JIMTAaTyp, KOTOpas 3aKJII0YAETCs B COBMEIICHHUH
omepanuii BoccTaHoBUTENbHOM TuiaBku (BII) u paznuBku meramia B
KpUCTAJUIM3aTOp. B cooTBeTCTBUM € 3TUM ObliIa MPEAoKeHa KOHCTPYKLIUS
amnmapara, B KOTOPOM MCIIOJIb3yeTcsl MpoIriaBisiemas npooka (memOpaHa),
HaXOJAIIASICA HA JHE TUTJIS MeXAy 30H0M BII 1 MeqHOM M310KHULIEH.

B pabore sKCnepUMEHTAIbHO ONpENEJeHbl KOHCTPYKIIMOHHBIE
ocobennoctn anmapata BIT Nd-Fe-B co ciamBoM B kpucrammsarop,
UCCJIEIOBAHBl Pa3JIMYHbIE BapUaHThl PACIOJIOKEHUS MPOIUIABISIEMOM
MeMOpanbl B peaktope BIL.
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NCCIEJOBAHUE ITPOINECCA COBMECTHOI'O ITOJIYYEHUA
I'MAPOKCHUAITIATUTA U IIOJINMMEPA

Psanonosa T.b., ' yposa O.A., 3enuuenxo E.A.
Cesepckuti mexnonocuveckuu uncmumym HUAY MUDHU,
636036, 2.Cesepck, Tomckoui 001., np. Kommynucmuueckuii, 65
e-mail: ryapolovat96@mail.ru

B coBpeMEHHOM MHpE HEBEPOSATHO AKTyaJIbHOW SIBISETCS MPAKTHKA
UCITIOJIb30BAaHUSI OMOKOMIIO3UTHBIX MAaTE€pPUAIIOB B MEIWLHHE, MOCKOJBKY
IPOLIEHT 3a00J€BaHUI ONOPHO-ABUTATEIbHOM CUCTEMBI, KaK M TPEKIE,
OCTAETCS BBICOKHUM.

HMrutaHTaThl, BBEICHHBIE B YEJIOBEUECKU OPraHU3M MOTYT BBI3BAaTh
BOCIAJIUTENIbHBIA MPOIECC WJIM OTTOPKEHHUE, MO3TOMY OYEHb BAKHOMU
3aJadyeil  SBISETCS ~ MOWCK ~ MAaTepUalioB,  KOTOPbIE  SIBISIFOTCS
OMOCOBMECTUMBIMU M HE BBI3BIBAIOT OTPHUIIATENILHBIX OTBETOB UMMYHHOM
crcTeMbl opranusma [1].

HMIutaHTaThl, KOTOPbIE IPUMEHSIOTCS AJI1 BOCCTAHOBIIEHUSI KOCTHOTO
CKeJleTa 4YeNoBEeKa, JOJDKHBI 00JlajaTh CBOMCTBAMU CXOXHMHU  CO
CBOWCTBAMH KOCTH, JOCTAaTOYHOH MPOYHOCTHIO M COBMECTHMOCTHIO [2].
[Ipy U3roTOBIEHUH HMMILIAHTATOB HMCHOJB3YIOTCS Pa3IMYHbIE MaTEpHAalbl,
OJIHAKO HamboJjiee 4YacTo MPUMEHSEMbIMU MaTepUalaMyd  SBJISIOTCS
IMAPOKCUANIAaTUT M Marepuaigbl Ha ero ocHoBe. CyllecTByeT MHOIO
Pa3IUYHBIX TEXHOJIOTUN CUHTE3a TUX KOMIIO3UTOB.

N3BecTHO, 4YTO B MOPUPOAHOM KOCTH couepxkutca okoyo 70%
Heopranudeckon u npumepHo 20-25% opranuueckoil coctapisitonieii. B
paboTe  paccMOTpeHa  BO3MOXKHOCTb  COBMECTHOI'O  IOJIyYEHHUS
THAPOKCUAIIaTUTA U TOJMMEpPa U3 OMOJIOTUYECKOro Chiphbsi. PaccMoTpeHa
3aBUCUMOCTh PACTBOPEHUS HEOPraHMYECKOW W OpPraHUYeCKOW YacTen
Marepuajia OT BpeMEHU. B pe3yinbTaTe NpPOBEACHHBIX HWCCIEAOBAHUM
ONpENENEHO, YTO TAaKO€ COOTHOILIEHUE JIOCTUIaeTcss 3a 7 CYTOK
pPacTBOPEHHUS.

HanpHeliast paboTa Oy1eT HanpapjieHa Ha U3Y4EeHHUE BO3MOXKHOCTH
MOJIy4YeHUs] KOMIIO3UTHOTO Marepuajga ¢ HeoOXOAMMBbIMU (DU3UKO-
XUMUYECKUMH CBOWCTBAMH MOJOOHBIMU MPUPOIHON KOCTHON TKAHH.

JIUTEPATYPA
1. Ben-Nissan B. Advances in Calcium Phosphate Biomaterials / B. BenNissan.— New
York. : Springer, 2014. — P. 547.
2. CeBactesinoB B. U. buocoBmectumeie marepuansl / B. W. CeBactbsinoB, M. IL
Kupnuunukos. — M. : MHA, 2011. - 569 c.
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MOJIYYEHUE B HU3KOTEMITIEPATYPHOM IIJIA3BME
HAHOCTPYKTYUPOBAHHbBIX HU3KOTEIIVIOITPOBO/JHbIX
OKCHUI0B METAJIJIOB B KAYECTBE OCHOBBI J1JIAA
IMAJIEBBIX KPACOK

Cemenos C.C., Lupxynog I1.T., I yzeee B.B.
Cesepckuti mexunonocuveckuu uncmumym HUAY MUDHU,
636036, 2. Cesepck Tomckoii 0611., np. Kommynucmuueckuti, 65
e-mail: svinks13@gmail.com

TepMocTOiKHE 3ManeBble KPACKA HAIUIA IIHPOKOE NPUMEHEHHUE B
MPOMBINIIEHHOCTH. OHU 3aIMIIAIOT OT NEPErPEBA U KOPPO3UH PA3ITUUHBIE
KOHCTPYKIIMH, pabOTalONIMe IPU BHICOKOM TEMIIEpAaType U B arpeCCHUBHBIX
cpenax. B Hacrosiiee Bpemsi Bce OOJIbIlIe CTAHOBATCS BOCTPEOOBAHBI
3aIIUTHBIE TOKPBITHSA, KOTOpPhIE Obl MOTJIM BBIICPKUBATH TEMIIEPATYPY
Boile 1500 °C. YtoObl co3maTh Takue MOKPHITUS HEOOXOIUMO BBINTH 3a
PaMKH KJIacCHUYECKOM XMMHUHU, pabOTaTh Ha CTHIKE HAYK, B JIAHHOM CIIy4au
(bU3UKY U XUMUH.

CHUHTE3UpOBATh OCHOBY MJII OSMaJI€BOM KpPackKM C  HU3KOH
TEIUIONPOBOJAHOCTHI0 BO3MOKHO METOJAMH IIJIa3MOXUMHH. VI3BECTHBI
rIOOYJSIipHBIE  CTPYKTYpPhl 1O THUIY «MBUIBHBIA  Ty3bIpb». OHH
MPEACTABISAIOT CO00M O000JIOUKY M3 OKCHJa MeTajuia, BHYTPH KOTOPOTO
Haxons mycroTa. [lopomok okcuaa MeTtaiia, KOTOPbIA COCTOMT M3 TaKUX
CTPYKTYpP, UMEET OUE€Hb HU3KYIO TEIJIOPOBOIHOCTb.

[TonyuuTh r00ysIbI MOKHO MPHU MTOMOITH T1a3Mbl. [IpurotaBiauBaercs
pacTBOp coyii (HUTpaAThl, KapOOHAThI METAUIOB), OH TOAAETCAd B
MJIa3MOXUMHUYECKUN peakTop. BHauanme kamiau pacTBOopa HMCHApsIlOTCA OT
BBICOKOW TemnepaTypbl Iia3Mbl. [IOBEpXHOCTHBIN CHOM JKHIKOCTH PE3KO
MEPECHIIIAETCA COJIBIO, KOTOpas NapajuleIbHO pas3iaracTcss Ha OKCHJ
MeTaia U ra3. Takum oOpa3oM, MoCTeneHHO (GopMHUpyeTcsl 000JI0UKa U3
OKCHJIa METaJIJIa, BHYTPH KOTOPO HAXOJUTCA KUJKHUI pacTBOp, a 3aTeM U
napora3oBas cMmechb. OHa mpopsiBaeTcs udepe3 o0onouky chepsnl. [locne
MPOU3BOAT PE3KYI0 3aKalKy, O0OJOYKa 3aTBEpACBACT M TOJy4aeTCs
OKCHUJHBIN «MBUIbHBIN ITY3bIPbY.

PaGoTa mocssiimaercs moadb0opy mapaMeTpoB MpoIiecca u YCIOBHM €ro
MIPOBENICHUSI, C IIEJIbI0 MAaKCUMAJIbHOW MHTCHCU(UKAIMKM BBIXOAA TIIOOYT
OKCHJIOB METAJLJIOB.
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YKPEIIJIEHUE CUCTEMBI ®U3NYECKOMH SITEPHOM
BE30NACHOCTH IIPY ITPOBEJIEHUM KPYIIHBIX
OBIIECTBEHHBIX MEPOIIPUATUI

Cmenanosa A.C., Kysneyoe M.C.
Hayuonanvuwiii uccneoosamenvckuti Tomcxuti noiumexnudeckuil
yuugepcumem, 634034, 2. Tomcxk, np. Jlenuna, 30
e-mail: stepanova_n93@mail.ru

Puck wucnonb3oBaHUS SAEPHBIX WM JIPYTUX  PaTAOAKTUBHBIX
MaTepHaoB B MPOTHUBOIPABHBIX WM HECAHKIMOHHUPOBAHHBIX JTCUCTBHUIX
OCTaeTCs BBICOKMM W PacCMaTpUBACTCA KaK Cepbe3Has yrpo3a MHUPY U
O0e3omacHOCTH BO BceM Mwupe. lcmonb3oBaHue B XOJle IPOBENCHUS
KPYIHBIX  OOIIECTBEHHBIX  MEPONPHUATHH  SAEPHBIX U TPYTUX
PaIMOAKTUBHBIX MaTepUAJIOB C MPECTYNMHBIMU WU TEPPOPUCTHUECCKUMU
HaMEpEHUSIMU, TIPEICTABIIAET COOON CEPhE3HYIO0 YIPO3y, MOCKOJIbKY TaKHe
MaTepuaybl CIIOCOOHBI BBI3BATh pPAJMAMOHHOE  OOJIydeHHE W/WIH
PaIMOAKTUBHOE 3arpsi3HEHNE HACETICHUS W/UJIN OKPY>KaroIIeH Cpeibl.

ObecnieueHre paaraiMOHHOTO KOHTPOJIS TIPH MPOBEACHUN KPYITHBIX
OOIIECTBEHHBIX MEPONPHUATHI OCYIICCTBIISCTCS MyTEM U3MEPEHHUS YPOBHS
u3ITydeHns: (raMMa- WM HEWTPOHHOTO), IPOBOJUMOTO B TO BpeMs, KOTraa
YEJIOBEK WJIM TPAHCIIOPTHOE CPEJICTBO HAXOJUTCS B 30HE OOHApPYKCHUS, U
CpaBHEHUS ATOTO YPOBHS C (POHOBBIM YPOBHEM HM3ITYUCHUSI.

YyBCTBUTENIBHOCTh TMPUOOPOB PaJAMANMOHHOTO KOHTPOJISI CHIIBHO
3aBUCHUT OT PACCTOSIHHS, TIOITOMY Ba)KHO, YTOOBI KOHTPOJHUPYEMOE JIUIIO
WM TPAHCTIOPTHOE CPEJICTBO PACIIOIArajoch Kak MOKHO OJIMKE K CUCTEME
JETEKTOPOB.

PaGoTa mocesiiiena pa3pabOTKe KOHIENTa CUCTEMbI (PU3NYECKON U
aepHO 0€30MacHOCTH TIPW  TPOBEICHUM KPYMHBIX OOIIECTBEHHBIX
Mepornpusatuii. B paboTe TpoBenEeHBI U3MEpPEHUS PaTUOAKTUBHBIX
UCTOYHUKOB TPU  PA3TUYHOM  PACIOJIOKEHUH HCTOYHHUK-ICTEKTOP.
[IpencraBnen anropuT™M HACHTH(PUKANNK HYKIHWIOB TIO0 HAKOIUICHHOMY
CIMHTHJUIAIIMOHHBIM ~ JIETEKTOPOM  CHEKTPy  TaMma-  H3JIyYCHHS.
OcyIecTBiieH aHalW3 pPe3yJabTaTOB TIOCIEAOBATEIBHBIX HW3MEPEHUH C
IOMOIIBIO pactpenenenus ["aycca.

JIMTEPATYPA
1. D. Reily, N. Esslth, H. Smith Jr., S. Kreiner Nondestructive Assay of Nuclear
Materials. — Los Alamos: USNRC, 1991. — 700 p.
2. Cucrembl M Mepbl (QU3MUECKOW siepHONH O€30MacHOCTH NpU  MPOBEACHUU

KPYIHBIX OOIIECTBEHHBIX MEPONPHUATHI : IMpaKTHUECKoe PyKOBOJACTBO. — Bena:
MAT'ATO, 2014.
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BJAUAHUSA JABJIEHUSA ITPECCOBAHUSA HA IVIOTHOCTD
MATEPHUAJIOB

Tyzo06ckuu M.A.
Hayuonanvuwiii uccneoosamenvckuti Tomckuti noiumexHudeckuil
yHusepcumem, 634050, 2. Tomck, np. Jlenuna, 30
e-mail: mat10@tpu.ru

OgHuM U3 BaXXHEWIIMX JTAalOB B AaTOMHOM OTpACiIH  SIBIAETCS
dbopMOBKa MCXOIHBIX KOMIIOHEHTOB METOJOM TJIYyXOro MpPecCOBaHUS,
KOTOPBIM MPUMEHSETCS] TPU U3TOTOBJICHUU TAOJIETOK S/IEPHOTO TOILUIMBA U
TOTJIONIAIOIIMX CTepKHEH u3 kapouaa 6opa (B4C).

[Ipy yBenWYEHUU NaBJICHUS TPECCOBAHUS TMOBBIMIACTCS IJIOTHOCTh
0o0pa3IoB, CIEJ0BATEIbHO, U KOHTAaKT MEXIY HCXOJHBIMH pEarcHTaMHU.
OpnHako MpaKTUKa MOKA3bIBAET, UTO MPU HEKOHTPOJIUPYEMOM MPECCOBAHUU
y 00pa3ioB ¢ OOJBIION MIOTHOCTHIO BO3MOXHO PacTPECKUBAHUE, a MPU
Majoi — pacceinanue. Jlns oOecrieuyeHusi CTAOMIIBHOW W JIOJITOBEYHOM
paboThl HEOOXOAUMO JUIsSl KaKIO0M cMecH MNOoI0UpaTh WHIUBUIYaJIbHbBIE
napameTpbl IPECCOBAHUS B 3aBUCUMOCTH OT (DU3UKO-XUMUYECKUX CBOMCTB,
a Takxke, HEOOXOJMMO TIOHMMAaHUE TIPOLIECCOB HA BCEX CTaAUsIX
npeccoBanus [1].

[Ipomiecc mpeccoBaHHs MOYKHO pa3leiauTh Ha 4YeTblpe craguu. Ha
MepBOM MO JEWCTBUEM OCEBOTO JABJIEHUSA MPOUCXOJIUT CTPYKTYpHOE
VIUIOTHEHUE cocTaBa. BTopas craausi CONMPOBOXKIAETCS YIJIOTHEHHUEM
cocTaBa 3a cuer Jedopmanuu TpaHydl W 4dacTull. Ha TpeTthedt cramuu
HaOmoaercst  aedopmalus MPECcCyeMOro CcocraBa U pa3pyllIeHHE
BXOJSIIUX B COCTaB XPYNKHUX MAaTEpUAIOB € O0OOpa30BaHHEM HOBBIX
KOHTAKTHBIX TOBepxHocTeil. [lopomkooOpa3Hbiii cocTtaB mpuoOperaet
onpenenéHHyro  GopMy U TOPOYHOCTh, KOTopas  OOyCJIOBJIEHA
MEXaHHYECKUM CUEIJIEHHEM U  MEXMOJEKYJISIPHBIM  BO3JEHCTBUEM
MaTepUaJiOB BXOIAIIMX B COCTAB, a TAKXKE I€MCTBUEM AJIEKTPOCTATUUECKHUX
cui. UeTBEpTas cTaiusi XapaKTEPU3YyeTCS YIPYTUM CKATHEM IIPECCYEMOTO
anemeHTa. [lox Harpy3Koi 3JIEMEHT YMEHBIIIAETCSl B OCEBOM HaIlpaBJICHUH,
10CJIe CHATHSI HArPY3KH MPOUCXOAMT peakcarms [1].

JIUTEPATYPA
1. 3akycuno B. B. Crioco0Ob! BiIMsHUS Ha TBEPIOMJIAMEHHOE TOPEHHE B PEKUME
CaMOpPACIPOCTPAHSIIOIIErOCsl BBICOKOTEMIIEpaTypHOro CHHTe3a // VIHHOBauuu B
TEXHOJIOTHSIX U oOpazoBaHuu: cOopHuK cratedt [X MexayHapogHOW Hay4HO-

npakTu4yeckoit koHdepeHuuu: B 2 1., benoso, 18-19 Mapra 2016. - benoo: @unuan
Ky3['TY B 1. Benmoro, 2016 - T. 2 - C. 168-172.
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NCCIEAOBAHUE BJIUAHUSA TEMIIEPATYPBI CIIEKAHMS,
TEPMHUYECKOM OBPABOTKH U JIETUPYIOIINX
KOMIIOHEHTOB HA XAPAKTEPUCTUKHN MAT'HUTOB HA
OCHOBE ND-FE-B

Xopoxopun B.C., llonanckas A.B., Makacees FO.H., Cogpponog B.JI.
Cesepckuti mexunonocuueckuii uncmumym HUAY MUDU,
636036, Tomckas obracme, e. Cesepck, np. Kommynucmuuecxuii, 65
e-mail: xoroxor@sibmail.com

Ha «kadenpe XuTMCO CTU HUAY MHUDU paszpabortana
TEXHOJIOTHS TOJyYEHHUs CIUIABOB M JHUraryp Ha ocHoBe P3M meromom
BHEIIEYHOT'O KaJIbIIMETEPMHUUECKOIO BOCCTAHOBIECHUS (PTOPUAOB METAIIOB,
a TaKkKe BBICOKOIHEPIeTUYECKUX NOCTOSHHBIX MarHutoB (BOIIM) Ha
ocHoBe Nd-Fe-B 1o MeTo1y mopoIkoBoi MeTauTypruu.

MeTton MopoOmIKOBOM METAJLUTypPruy COCTOUT M3 HECKOJBKUX CTaIuil.
MarsuTHble cIiiaBbl IpOOST 10 pa3MepoB dacTull He Oonee 5-10 MkM, U3
IOJIyYEHHOr0 TOpoUIKa B Ipecc-(popmMax B MPHUCYTCTBUU BHEIIHETO
MarHuTHOro mnojs (OPMHUPYIOT 3aroTOBKY HEOOXOJIUMOM T€OMETPHH,
pasMEpOB U TEKCTYpbl. 3arOTOBKHA CIIEKAIOT B BAaKyyMHOM ME€YM TpHU
temneparypax 1100-1200°C. [Inst 3akperieHusi TEKCTYphI, YBEIMUCHUS
IJIOTHOCTH U MEXAHMYECKOW MPOYHOCTH 3arOoTOBOK MArHUTOB MPOBOMST
TepMUUecKyro 00padboTky. [locie aToro odpasiel 00TaunBaOT U NUTHYIOT
JUTSl IPUJIaHUS IPABUIIbHOM (POPMBI M1 HAMArHMYKBAIOT.

OaHum M3 crnocoOOB MOBBIIEHUS KayecTBAa MOCTOSHHBIX MAarHUTOB
apisgercss Meron TBepaodaszHoro serupoBanus (TDJ[) MarHUTHBIX
MaTepuajoB, OCHOBAHHBIH HAa COBMECTHOM HW3MEIbYEHUHU O0a30BbIX
MarHUTHBIX CIUIAaBOB M JieTupyromux no6aBok. TADJI mo3Bosser Takxke
KOPPEKTUPOBATh XUMUYECKUIA COCTAB U UX CTPYKTYPY.

B npennaraemoii paboTe W3JI0KEHBI PpE3yIbTaThl HCCIETOBAHUMN
BJIMSIHUSL ~ TEMIIEpAaTyp  CIEKaHUS  CIPECCOBAHHBIX  OOpa3loB, MX
TEPMUYECKON 00paOOTKH, a TAKXKE BIMSIHUS JICTUPYIOIIUX KOMIOHEHTOB Al
u CU Ha OCHOBHBIE MarHUTHBIE XAPAKTEPUCTUKHU: BEIUUYMHY MAarHUTHOTO
IIOTOKA Y, MHAYKIHUIO B pabouei Touke l,,, ocrarounyro uHAyknus B,
KOAPLUTUBHON cuiibl H¢, MakCMMajIbHOE SHEPreTUYECKOe MPOU3BEICHUE
(BH)max, TR0 TUCTEpE3UCA pa3MarHUYUBaHUS.

[TosmydeHHbIE B XOJ€ WCCIECNOBAHUM [aHHBIE B TIOJHOM MeEpe
YCTaHABIMBAIOT 3aBUCUMOCTH MEXIY TEXHOJOTHMYECKHUMH IapaMeTpamMu
u3roToBiieHus: MarHutoB Ha ocHoBe Nd-Fe-B  u  TpeOyembiMu
XapaKTepUCTUKAMH.
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IKCTPAKIIMOHHBIE ITPOIECCHI B IPOU3BOJICTBE
ATOMHOI'O KOMIIVIEKCA

Anumnuesa E.A., [Huwynun B.11.
Cesepckuti mexnonocuveckuu uncmumym HUAY MUDHU,
636036, e. Cesepck, Tomckoti 0ba., np. Kommyrnucmuuecxuii 65,
katerinka_alimpieva@mail.ru

CelpbeBoii  0a30if aTOMHOM JHEPIeTUKH  SIBISIIOTCS  PYyJHBIC
MaTepuaibl,  OTpabOTaHHOE  SJACpPHOE  TOIUIMBO,  HAKOIUJICHHBIC
KOJIOCCAJIbHBIE KOJIMYECTBA SIIEPHOTO TOPIOYETO B BUJAE OPYKEHHOTO
ypaHa, KOTOpble MOTYT OBITh MepepadOTaHbl B YHEPTETHUECKOE TOILIHUBO
ADC.

CymecTByer oTpaboTaHHasI TEXHOJIOTUS nepepadoTKu
0TpabOTaBIIETO SAEPHOTO TOIUIMBA M OPYKEMHOro ypaHa, pa3zpaboTaHo,
CKOHCTPYMpPOBAaHO U  anpoOHMpOBAaHO  ammaparypHoe  oQopMmiIeHue
TEXHOJIOTMYECKUX  IPOLECCOB.  YCOBEPILIEHCTBOBAaHHAs  TEXHOJIOTHUSA
pa3paboTKu BBICOKOA(DPEKTUBHOTO 000PYIOBaHUS SAIEPHO-0€30MaCHOTO
UCTIOTHEHHUSI ~ HEMPEPBIBHOTO JACUCTBUS, a Takke OOOpyAOBaHUSA IS
U3BIICYCHUSI PEAKUX METAIJIOB.

Baxueimmm npoieccom B TEXHOJIOTHH SIEPHOTO TOPIOYETO SBISIETCS
OKCTPAKIMS ypaHa W3 PAa3IUYHBIX PacTBOPOB. /[l CEPHOKHMCIOTHBIX
pPacTBOPOB B KAa4yeCTBE SKCTPAreHTOB MPUMEHSIOT aMHHBI, Ui COJIEBBIX
pPacTBOPOB — OPraHUYECKHUE KUCIIOTHI, a 1711 @30 THOKHUCIBIX — HEUTPaIbHbIE
skcTpareHThl. OCHOBHBIE TpeOOBaHMSA K OKCTpareHTaM B TEXHOJIOTUU
SAIEPHOTO  TOPIOYETO:  BBICOKMH  KOI(PGUIMEHT  pacrupeecHus;
CEJICKTUBHOCTH (M30MPATENbHOCTH); OBICTPOTA M MOJHOTA pasaenceHus ¢as
MOCJIe KOHTAKTa; MaJias B3auMHAasl PaCTBOPUMOCTh; XUMHUECKasi CTOMKOCTh
K KHCIIOTaM U OKUCIUTENSIM; MaJias JIETYy4eCThb, BA3KOCTh, TOKCUYHOCTD;
HEroprovecTh;  paJualMOHHAs  CTOMKOCTh, Majasg CTOUMOCTb U
JOCTYIHOCTbD; JIETKOCTh pereHeparu.

Ha CubupckomM XuMuU4YecKOM KOMOMHATe HaumOOJee MNPUMEHUMBI
HEHTpaJbHBIE AKCTpPAareHThl Ha cTaausx adduHaka TPUPOTHOTO YypaHa,
npu nepepadotke OAT, 00oraieHHOro sIepHOr0 TOPIHOYETro U COPOCHBIX
ypaHOCOEPIKAIINX PaCTBOPOB.

[Ipu pacdere mpolecca OKCTPAKIUU OMPEACTSIOT MapaMeTphI
PaBHOBECHBIX COCTaBOB, PabOUyl0 JUHHUIO MPOIECCa, YHCIO CTYIEHEH
OKCTPAKIMH,  BBICOTY  OKBUBAJICHTHOH  TEOPETUYECKOW  CTYICHH,
K03 GuUIMEHTHl Maccorepeaay, MOBEpXHOCTh Macconepenaun. Ilocie
4Yero, BbIOMpArOT  oOOpymoBaHWE  JUIsl  Tpollecca  OKCTPAKIUH,
BCIIOMOTaTelIbHOE 00OpYyI0BaHKE, 3aT€M IMPOBOJAT €ro KOHCTPYKTHUBHBIN
pacuer.
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AIPOIUHAMMNYECKASA CEITAPALIUSA ITPU
NCHHOJb30BAHUU MUKPODIJIIEKTPOMEXAHUYECKUX
JJIEMEHTOB U3I'OTOBJIEHHBIX METO/JIOM
MUKPOIJEKTPOHHOM TEXHOJIOT A

banawos B.b., Opuenko B.H.

Axyuonepnoe obwecmso Hayuno-uccneoosamenvckuii uHCmumym
NOJYNPOBOOHUKOBBIX Npubopos, 634034,2. Tomck, Tomckoi obracmu, ya.
Kpacnoapmertickas 99a
e-mail:yur_med@mail/ru

B TtexHomormu moNydeHHUs SANEPHOTO TOPIOYETO sl CHAOXKEHUs
YHEPreTHUECKUX YCTAHOBOK — aTOMHBIX PEaKTOpPOB, O€3yCIOBHO, HanboIee
DHEpPro3aTpaTHBIM SBJSIETCS TMPOILECC Pa3AeICHUS HM30TOMOB ypaHa. OTO
Kacaercss Kak AUQP(Yy3UOHHOTO crocolda, TaK M COBPEMEHHOro crocoda
LHEHTPU(PYTUPOBAHUS C HCIIOJIB30BAHUEM TIa3000pa3HOro rexkcapropuaa
ypaHa. llpemmaraemblii  1OIXOJ ~ OCHOBAaH  Ha  HCIOJIb30BAHUU
MUKpPOKaHAJIbHBIX ~ (OPCYHOK, B  KOTOpPBIX LEHTPOOEKHBIE  CHUJIbI
UCIOJB30BAMCh  JJISi  MPOCTPAHCTBEHHOI'O  pa3felieHUusT  U30TOIOB,
oOnanaromux pa3Hoi Maccoil. [{st agpexkTuBHOCTH mpoliecca pa3eieHus,
TpeOoBanUCh (GOPCYHKH € MOMEPEUYHBIMU pa3MEpPaMU MOPSAAKA HECKOJIbKUX
MUKPOMETPOB U NPOAOIbHbIMU pazMepamu 10 400 MkM. ODTH coruia
JIOJKHBI OBUTM UMETh 33JJaHHYIO CIIOKHYIO (POpPMY C pazMepamMu 3JIEMEHTOB
B MUKPOHHOM JHarma3oHe. A3ponHAMUYECKOe pa3/ielIieHne pa3paboTaHo B
FOAP (mpouecc UCOR, ncnons3yroiuii BUXpeBble TPYOKH C AaBICHUEM 6
0ap) u repMaHI/II/I (I/ICHOJIBSY}OTCH HCKPUBIICHHBIE COIUIA, pabOTalOUIUE C

2 JTaBJICHUEM 0,25-0,5
O0ap).EnuHcTBeHHass  cTpaHa,
NPUMEHSBINAs 3TOT METOJ Ha
npaktuke - FOAP, rme Owuio

MIPOU3BEICHO 400 KT
OpPYKENHOTO ypaHa Ha
npeanpusatun B Bammanale,
3aKPBITOM B KOHIIC

BOCBMHU/ICCATHIX.
Koaddumment pasaeseHus

~1,015, snepro3zarparsr ~3300
kBT1-u/MIIII-kr.

Ha pucynke wmukpocomna, co3ganHbie MOMC TtexHosnoruen mis
cernapanuy U30TOMNOB ypaHa.
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MMPOT'PAMMHBINA MOJYJIb YUETA, KOHTPOJISI U AHAJIU3A
PABOTBI HACOCHOI'O OBOPYIOBAHUSA HA
I'EOTEXHOJIOI'HYECKOM ITPEAIIPUATUHN

Banumoe C.H., Ucmomun A./]., Hockoe M.J][., Yeznokoes A.A.
Cesepckuti mexunonocuueckui uncmumym HUAY MUDHU,
636036, e.Cesepcx Tomckoii 001., np. Kommynucmuueckui, 65,
e-mail: valitovstas@yandex.ru

OneHka TEXHUYECKOTO COCTOSHUS, pacueT HapabOTKH, YdYer,
KOHTPOJIb M aHajiu3 pabOThl CHUCTEM pPaCTBOPONOIBEMA JTOOBIYHOTO
KOMITJIEKCA TEOTEXHOJIOTHYECKOTO MPEANPUITHS — HEOOXOIUMBIE MEPHI
JUISL  TIOAJIepKaHUSI HENpepbhIBHOW palboThl TMpolrecca J00bYM  ypaHa
METOJIOM CKBKMHHOTO TIOJI3EMHOTO BbIIIENauMBanus. JlJig OLICHKU H
MPOTHO3a COCTOSIHUSL O0OpyJoBaHUsI TpeOyeTrcss aHalu3 OOJIBIIOTO
KOJIMYECTBA PA3HOPOJHBIX JAHHBIX HA KAXJIOM 3Tare KM3HEHHOTO IHKJIa
HacocHoro obopynoBanus. [loatomy, /i perieHus MOCTaBICHHBIX 3aja4
[eJIeCO00pa3HO  HCIMOJb30BaThb  COBPEMEHHbIE  MH(POPMAIMOHHBIC
TEXHOJIOTHH.

B wHacrosmell pabore mpeACTaBiI€H MNPOrpPaMMHBIA  MOIYJIb,
npeaHa3HaYeHHBIN 711 cOopa, XpaHEHUs, O00pabOTKH, BU3yalu3alldd W
aHanu3za UH(poOpMaluu o paboTe HACOCHOTO O000pyAOBaHUS JOOBIYHOTO
KOMITJIEKCA TEOTEXHOJIOTHIECKOTO TPEIITPHUSATH.

Ha ocHoBe pe3ynpTaToB aHalv3a >KU3HEHHOTO IMKJIAa HACOCHOTO
00OpyZOBaHUSI  BBIABICHBI  CBSI3W  TEXHOJIOTHUECKHMX  OOBEKTOB  C
KIIFOUEBBIMU  OTIEPALIMSIMU U TIPEJIOKEHA CTPYKTypa IPOrPaMMHOTO
MOYJISl yueTa, KOHTPOJIS U aHaJIH3a.

Knuentckas yacTh MOAYJSl MPEACTABISIET COOOM JBE MPOTPAMMBI JJIs
TEXHUYECKOTO TMepCOoHalIa, OOECIeUMBAIONIEro BBOJ JaHHBIX O pabore
HACOCHOTO OOOPYJOBaHUsS, U TJIABHOTO MEXaHHWKAa, OTBETCTBEHHOTO 3a
OecniepeOOMHOCT,  pabOTBI  CPEJICTB  pacTBOpONOAbEMA  JOOBIYHOTO
KoMITiekca. [IporpamMmel  OTIIMYarOTC CBOMMH  (DYHKIIMOHATHLHBIMH
BO3MOYKHOCTSIMH W YPOBHEM JOCTyla K JaHHBIM, B COOTBETCTBUHU C
JOJDKHOCTHBIMH OOSI3aHHOCTSIMM TT0JIb30BaTenei. KimuenTckas mporpamma
JUIST TEXHUYECKOTO IIePCOHajla HMMeeT HaOop CHeIUaTH3uPOBAHHBIX
WHCTPYMEHTOB  JII1  BBOJIa  PE3YJIBTaTOB  PErIAMCHTHPOBAHHBIX
TEXHOJIOTHUECKNX omneparnuii. KioumeHTckas mnporpamMma jis TJIABHOTO
MEXaHUKa TI03BOJISICT NIPOCMATPUBATh JaHHBIC, BBEACHHBIC TCXHUUYECKHM
MIEPCOHAJIOM, U OCHAIIIEHa WHCTPYMEHTAMHM JIJISl TIPE/ICTABIICHUS U aHAJIA3a
JAHHBIX, a TaKke (OPMHUPOBAHMUS OTUETHOM JOKYMEHTAIMH TIO0 paboTe
HACOCHOTO 00OPY/IOBaHMS.



CEKIHA «ObopyaoBaHue U aBTOMATH3AIMS AAEPHO-XUMUIECKON TEXHOIOTHI» 97

TEHAEHIOUU NPOEKTUPOBAHUA CUHXPOHHBIX
SJEKTPOJABUTATEJIEN C IOCTOSHHBIMA MATHUTAMUA
JIJISI IPUMEHEHW S B COCTABE BE3JIATYMKOBOM
CUCTEMBI YIIPABJIEHUA

Bracos K. C.l, Mucenv A.B. l, Kowrkun ,Z].A.2
YTomexuii nonumexnuueckui yHusepcumem, 634034,
2. Tomck, np. Jlenuna, 30
2Ceeepcmn? mexHonocuveckuu uncmumym HUAY MUDU,
636036, 2. Cesepck, np. Kommynucmuueckuii, 65
e-mail: kirill.vlasov.91@bk.ru

B  paccmarpuBaemoil  paboTre  BbIIOJHEH 0030p  Haubosee
COBPEMEHHBIX METOJIOB ITPOCKTUPOBAHMS CHHXPOHHBIX AJICKTPOIBUTATEIICH
C TOCTOSHHBIMH MarHHTaMH, KOTOPBIC OCHAIMAIOTCS O€37aTYNKOBBIMH
CUCTEMaMHU aBTOMATHYECKOTO yIPABIICHHSI.

CymiecTByeTr JBa OCHOBHBIX MeETOJa [UJIsi pacdera JIF0OBIX
ANEKTPUUECKUX MaIIUH: 1 — pacyeT pa3MepoB U MapaMeTpoB 0OMOTOK; 2 —
MIPOBEPOYHBINA pacueT MallMHbl. B KauecTBe pacyeTHOro MeTojAa BBIOpaH
METOJI MHTETPUPOBAHMSI IO HWCTOYHHMKAM TIOJIS, 3aKIIOYalolmuics B
UCITIOJIb30BAaHUU UHTETPO-Iuh(HEepEeHIINaTLHOTO YPaBHEHUS, BHIPAKAIOIIETO
HAMpsHKEHHOCTh  TOJIE B TOYKE HAONIOACHHUS Yepe3 BEKTOPHBIC
XapaKTEPUCTUKU MCTOYHHMKOB TMOJISI (TUIOTHOCTh TOKA MU HAMArHUYEHHOCTh
BemiectBa) [1]. HaOmiomaTenab COCTOSHHS CHCTEMBbI BOCCTAHABIMBACT
BEKTOpP COCTOSIHMSI CHCTEMBI, OCHOBBIBASICh Ha JH(hepeHITHATBHBIX
YPaBHEHUSAX DJIEKTPUUCCKON MAIMHBI, TOJYYCHHBIH BEKTOpP IO3BOJISET
UCTIONIb30BaTh OOpAaTHYIO CBA3b IO COCTOSHUIO JUIS  KOPPEKTHOTO
yrpasieHus [2].

Ha ocHOBe TOJIydEHHBIX TEOPETUUECKUX HCCIEIOBaHUM Oblia
pazpaboTaHa TIEPCIEKTUBHAsT  KOHCTPYKIMS  POTOpA  CHHXPOHHOTO
ANIEKTPOJBUTATENS, @  Takke B pe3yJabTaTe  MPOBEIACHHBIX
AKCIIEPUMEHTAILHBIX HMCCIIEIOBAHUN OMBITHOrO o0Opasiia ObUIO MOJYy4YeHO
MOATBEP)KICHUE PACUCTHBIX XaPAKTEPUCTHK C I(H(PEKTUBHOCTHIO PabOTHI
AIEKTPOMEXAHUYECKOT0 ycTpolicTBa He Xyxke 90 %.

JIMTEPATYPA
1. Leonov S., Karankevich A., Muravlev O. Calculating program of three-
dimensional magnetic fields/ Proceedings - KORUS 2003: 7th Korea-Russia
International Symposium on Science and Technology 7. 2003. C. 268-272.
2 Bianchi, N. and S. Bolognani. Sensorlessoriented design of PM Motors. IEEE
Trans. Indus.Appli., 45: 1249-1257. DOI: 10.1109/T1A.2009.2023387
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OITPEAEJIEHUE PABPEIIEHUSA U DOOPEKTUBHOCTH
PETUCTPALIMU PIPS-IETEKTOPA B 3ABUCUMOCTHU OT
PACCTOAHUA 10 HCTOYHUKA U3TYUYEHUA

Epemeesa T.A., Yypcun C.C.
Tomckuu noarumexnuyeckuu yHugepcumenmn,
634034, 2. Tomck, np. Jlenuna, 30
e-mail: taeremeeva@bk.ru

B memsx ydyera W KOHTpOJSI SAEPHBIX MaTEpPUANIOB, HEOOXOIUMO
MOCTOSTHHO TIPOBOJWTHL IPOBEPOUYHBIC, MOATBEPKIAIONINECS, YUYETHBIC
U3MEPCHUSI — KOHTPOJIh KAUYEeCTBEHHOTO M KOJIMYECTBEHHOTO COCTaBa
MatepuanoB. [TockonbKy Oosiblllasg 4acTh SIAEPHBIX MaTE€PUAIOB SBIISIECTCS
anb(a-u3aydaTeasiMd, TO B KauyeCTBE OCHOBHOTO METOJa OIpPEACIICHUS
COCTaBa BEIIECTBA MOKET BBICTYNATh alib(pa-CIIEKTPOMETPUUECKUN aHATIHU3.

bonbiioe 3HaueHwe mpU MPOBENECHUU alb(a-CIEKTPOMETPUUECKOTO
aHaiM3a HMEIOT OJTambl NpobooTOOpa U mpodonoAroToBku. OmHAKO
HEMAJIOBRXXHYIO POJIb UTPAIOT YCIOBUS TMPOBEACHUS aHAlM3a U BHIOOD
reoMeTpun dKcrepuMenTa. OT BpIOOpA ONTUMANIBHBIX YCIOBUN T€OMETPUHU
HAlpsMYIO0 3aBHCAT pe3yiabTaThl aHamu3a. [Ipu OONbIIMX 3HAYEHUIX
TEJICCHOTO yTJIa, MHUPHUHA TTUKA MOXKET 3HAYNTEIHHO YBEIMYHMBATHLCS, YTO
BiusieT pe3ynbrarsl [1]. [Ipu yBenuueHUn paccTosHUS MEXy UCTOUHUKOM
U JCTCKTOPOM pa3pelraromias CIoCOOHOCTh JETEKTOpa YBEITUYHBACTCS,
omHako A(PGEKTUBHOCTh PETHCTPAIMA YACTHII 3aMETHO CHIDKACTCS.
[ToaToMy BaXHO ONPENEIUTh ONTHUMAIbHBIC YCIOBUS IPOBEICHUS
HKCIIEPUMEHTOB, @ UMEHHO T€OMETPUU U3MEPECHHI.

Jannas pabora MIPOBOJIUIIACH C UCITOJIb30BAaHUEM
criekTpoMeTpudeckoro komiiekca Alpha Analyst ¢upmer Canberra. B
KauecTBE JICTEKTOpa HOHU3HUPYIOMIETO  HW3JIYYCHHUS  HCIIOJIB30BAJICS
[IACCUBHBIM  MOHHO-UMIUIAHTUPOBAHHBIA  IUIAHAPHBIM  KPEMHUEBBIN
nerektop (PIPS-gerextop), KOTOphIE OTBeuaeT BcCeM TpeOOBaHUS,
MIPEIBSBISICMBIM K  JICTEKTOpaM ab(a-u3TydeHUS (BBICOKAS
JyBCTBUTEIIBHOCTh, BBICOKOE pa3pelicHHe, HHU3KHA YpPOBEHb Imyma). B
KaueCTBE HWCTOYHUKOB HWOHHU3HPYIOMIETO W3IYyYEHUS HCIOJb30BAIHCH
oOpa3loBble  CIEKTPOMETpPHYECKHE  anb(a-UCTOYHMKH. B xoxe
AKCIIEPUMEHTOB OBLIM ITOCTPOCHBI 3aBUCUMOCTH TTOJTHOW IITUPHUHBI TIHMKA Ha
€ro TOJYBBICOTE OT PACCTOSHUS, OINPEACIICHBI ONTHMAJIbHBIC 3HAYCHHUS
PACCTOSTHUS «MCTOYHUK-TIETEKTOPY.

JIUTEPATYPA
1. bymyeB A.B. Mertoabl u3MepeHHs sIEpPHBIX MaTepHaioB: YdeOHoe mocobue.
M.: MU®UH, 2007. — 276 c.
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TBEPIO®A3HBIN SIEPHBIN PAKETHBIN IBUTATEJD

3ynvkapuees A./]., 3atiuukos B.A.
Cesepckuti mexunonocuveckuu uncmumym HUAY MUDHU,
636036, 2.Cesepck Tomckotui 06a., np. Kommynucmuueckuii, 65,
e-mail: pekarin.dima@mail.ru

B  nepuon  1946-1991rr. TomykoM Il MPUOPUTETHOIO
(GbuHaHCUPOBaHUSI PA3BUTHS KOCMOHABTUKH CIIYXHUJIa TOHKA BOOPYKEHHM
Mexay CIIA u CCCP. B Hactosiiee BpeMsi KOCMOHAaBTHUKA MEPEKUBAET
TaK Ha3bIBA€MbI «IE€puOj crarHauun». KOHE4YHO, celdac CyHIeCTBYIOT
HOBBIE KOCMUYECKHE MPOrPaMMBI, HAIIPUMEP, OTIPABUTH IEPBYIO KOJIOHHUIO
nocesieHuss Ha Mapc. OTHaKO OHM HE PEAIU3YIOTCS, HE TOJIBKO MO MPUYUHE
CTOMMOCTH ITOATOTOBKH, HO 151 BCJIEJICTBUE TEXHUYECKOU
«OTPAaHUYEHHOCTH» KOCMHYECKOW TEXHHKU. Beap 11 TOro d4ro Obl
JOCTHYb JAIBHHUX IUIAHET HYKHO MPUJIOKUTH OOJBUIYIO CHUJTYy TATH IS
JBUKEHUSI PaKeThl, 1 4eM OOJIbLIIE Macca PaKeTbl, TeM OoJbllIe JOJKHA
ObITh 3Ta cuja. XMMUYECKOE TOIIMBO XOPOLIO MOAXOIUT IJi IEPBOTO
TOJYKA, HO KEPOCUH CIOPUT B CYUTAHHbIE MHUHYTHI, YTO OIPAaHUYUBACT
HamM Bo3MOXHOcTU. HykHa peBomionuss B crnoco0ax KOCMHYECKOIO
NBUKEHUS. PerieHneM MOXeT cTaTh TBepAO(a3HbI AIEpHbIN peaKTUBHBIN
nBUTATENb. TBepaoda3HbIi sfAepHbI peakTuBHbIN aBuratens (TAPJ) —
PEaKTUBHBIN JIBUIaTellb, B KOTOPOM HCIIOJIB3YETCsI B Ka4€CTBE OCHOBHOIO
MCTOYHUKA DHEPrMM  BBICOKOTEMIIEPATYPHBIM  aTOMHBIM  PEAKTOp
KAHAJIBHOTO THUIA, B KOTOPOM 3a CYET TEIUIOHOCUTENS (BOJOPOJ, T'eIUid U
JIp.) IPOUCXOJIUT ChEM TeIlIa U 00pa30BaHUE PEAKTUBHOW CTPYH CXKATOrO,
pacKaJI€HHOr o ra3a. B omyinune oT paaAMON30TONHBIX PAKETHBIX IBUTATEIIEH
pexum padbotel TAPJ[ nonnaércs rmybokomMy perynupoBanuio. OCHOBHBIM
npeumymiectsom  THAPJl mepen ApyruMu pakeTHBIMHA — JIBUTATENSIMU
SBJIIETCS ~ TNOJyuyeHHWEe  Ooyiee  BBICOKOTO  YAEIBHOTO  HMMITYJbCA,
3HAUYMUTENIBHBIM JHEPro3amnac, KOMIIAKTHOCTb CHCTEMBI U BO3MOYKHOCTH
NOJly4YeHUsI O4YeHb OOJIbLIONW TATU (IECATKH, COTHM M ThHICSYM TOHH B
BaKyyMme). YAeNbHBI UMITYJIbC JOCTUTaeMbli B BaKyyme OOJblIE YeM Yy
O0TpabOTaHHOTO JABYXKOMIOHEHTHOTO XHUMHYECKOIO0 PAaKETHOrO TOIUIMBA
(KepOCUH-KHUCIOPO, BOJOpoa-Kuciaopoa) B 3-4 paza. Omnako, y TAP/]
€CTh HEJOCTATOK - HAJIMYME MOIIHOIO ITOTOKAa MPOHMUKAIOLIEH pagualvn
(raMMa-u3iny4eHue, HEUTPOHBbI), TaKKe  BBIHOC  pPaJUOAKTHUBHBIX
COCIMHEHUN ypaHa W PaJMOaKTHBHBIX Ta30B ¢ pabouum TeioM. B atoit
ces3u TAPJ] HenpuemieM i Ha3EMHBIX ITYCKOB.

[TosTomMy pemienue 3Toi mpobsieMbl — ucnofb3oBanus TAPI nis
pa3roHa KOCMHYECKHMX allaparoB, MO3BOJUT PAaCIIMPUTh JTOCTHKHUMBIE
rpaHuipl u3ydyeHuss COJHEYHOM CHCTEMbl W 3HAYUTEIIBHO COKPaTUTh
BpeMsi, HEOOX0IMMOE sl TOCTHXKEHUS TalTbHUX TIJIaHET.
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AHAJIN3 AJITOPUTMOB YIIPABJIEHUA CJIOKHBIMU
PACHPEAEJEHHBIMU CUCTEMAMUA

Kapmanosa A.B.,Bewes A.U., Jleonos C.B.
Cesepckuti mexuonocuyecku uncmumym HUAY MUDHU,
636036, 2.Cesepck, Tomckoti 06.1., np. Kommynucmuueckuu, 63,
e-mail:anushta96@yandex.ru

[loHATHE O CIIOKHOM CHCTEME YIIPABIICHHS U €€ aHAJIN3a OTHOCHUTCS K
YUCIy T€X, KOTOpPbIE MOSBWIMCH B CPaBHHUTENBHO HenaBHee Bpems. U
aKTyaJIbHbIM HAlpaBICHHEM SIBIIIETCA HMCCIEIOBAHUE 3TOM 00JIaCTH, YTO
CIIOCOOCTBYET MOJATOTOBKM HOBBIX KaJpOB. DTO MOMOXKET PA3BUTHUIO HE
TOJIKO @TOMHOM TE€XHOJIOTMU , HO U B IPOMBILIJICHHON OTPACIIU B LIEJIOM.
OTO MO3BOJIMT PEIIATh pPA3JIMYHBIE 3a7a4d CBS3aHHBIE C KOHTPOJIEM,
pErylIupoOBaHUEM U MOBBIILIEHUEM YpPOBHS O€30IaCHOCTH MPOTEKAHUSA
OIpPE/IETICHHBIX PEAKINil, HEBO3MOXHO JOOUTHbCS 0€3 MOJAETUpPOBaHUS,
BHEIPEHUS M pEAIM3alUd B I[POMBIIUICHHON OTpPAcid  CIOXKHBIX
pacIpeleIeHHbIX CUCTEM aBTOMATHYECKOI'O0 YIIPABJICHUS U KOHTPOJIA
TEXHOJIOTUYECKUMH MpoleccaMu. Pa3BuTue 3TOro HampapieHUS HOMOKET
pa3pabaTbiBaTh, CO3/1aBaThb M OTPaOaThIBaTh HOBBIE HAYYHBIE METOJbI
opranuzanuu u nocrtpoenuss ACY TII, a takke co3maBaTh yCJIOBHUS AJIst
O0Oy4eHHMsI CIEeUAIMCTOB MOCPEICTBOM MOIYUEHHS JIMYHOTO OMbITAa PAOOTHI
CO CJIOKHBIMHU CHCTEMAaMU YIIPAaBJIEHUS TEXHOJIOTHUECKUM MPOLECCOM.

[enpto  pgaHHOM  HaydyHOW  palbOThl  SIBJISETCA ~ U3Y4YEHHUE
UCCJIEIOBATENBCKOTO0 CTEHAa Cco3JaHHOro Ha Kadenpe ODuADPY CTU
HUAY MU®DU, na 06aze yHUBEpPCATbHBIX BBICOKOIIPOU3BOAUTEIBHBIX
KOHTPOJJIEPOB KOMMAHMU Siemens Ui peaju3aludyd HOBBIX aJfOPUTMOB
YIOPaBIEHUs CIIOKHBIMU DPACIpPEACICHHBIMU CUCTEMAMH KOHTPOJIA H
aBTOMAaTUYECKON CUCTEMBI peryJIMpoBaHus pa3IMYHBIMU
TEXHOJIOTMYECKUMU  MPOLIECCaMH, ONTUMHU3ALUU  PEXKUMOB  pabOThI
TE€XHOJOTMYECKOro 00Opy/AOBaHUs, HW3YYEHHS BOIPOCOB HAAEKHOCTU
CTPYKTYp C Ppa3jJM4YHbIMA BHUAAMH DPE3ECPBUPOBaHUS, (HOPMHUPOBAHUS
METOJMK PAIMOHATILHOTO BEIOOpA CPEICTB aBTOMATHU3AIIH.

JlaHHBIN CTEHJ MO3BOJISET OCYLIECTBIIATH MOAEIUPOBAHUE THUIIOBBIX
TEXHOJIOTUYECKUX MPOUECCOB XMMUYECKOW MPOMBIIUICHHOCTH, TAKUX Kak
HarpeB, OXJIAXKICHHE, NEPEMEIINBAHUE, KOHTPOJIb W MOAJEPKAHUE
JABJICHUS, a TaKXKe TeMmeparypbl U T.n. Takum oOpa3om, ecTb 0aza s
NAIBHEUIINX HAYYHBIX UCCIIEAOBAHUM.
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YCTPOMCTBO 3KCIPECC-IUATHOCTUKHA MAT'HUTHBIX
XAPAKTEPUCTUK ®EPPOMATHUTHBIX MATEPUAJIOB

Kpusoweesa E.A.l, deoomos A.H.l, Menvrnuuyx O.B.?

Y Tomcxuit norumexnuvecxuii YVHUBepcumem,
634034, 2. Tomck, np. Jlenuna, 30
2Ceeepcmn? mexHonocuveckuu uncmumym HUAY MUDU,
636036, 2. Cesepck, np. Kommynucmuveckuu, 65
e-mail: krivosheeva.zhenya@yandex.ru

B nmanHOM TmpoekTe paccMaTpUBaeTCs — pPEIICHHE  MPOOJIeMbl
W3MEHEHUSI MArHUTHBIX XapaKTEPUCTUK SIEKTPOTEXHUUYECKUX HU3JCIIUM B
mporiecce mpou3BojcTBa. Jlnsg  pemieHus JaHHOW —MpoOJieMbl  ObLI
pa3paboTaH MaKEeTHBIM 00pa3el] yCTpOHMCTBAa SKCIPECC-TUArHOCTUKU
MarHUTHBIX XapaKTePUCTUK (PEppOMarHUTHHIX MaTtepuasioB. B kadecTBe
YIOPABISIIONIET0 MHKPOKOHTpOJIIepa Oblla BbIOpaHa OTJIaJ04Has IiaTa
Stm32F3 Discovery, mO03BOJISIIOIIAs OpPraHU30BaTh COCJAMHEHHE C
uHpopMamoHHoit cpemoir MexBios, B koTopoit mo paspaboTaHHOMN
MaTeMaTU4YeCcKOr Mojiesid OyieT mpoxoauTh oOpadboTka nanubix ¢ MK u ux
BU3yanu3anus. JlaHHOe YCTpPOWCTBO OCHOBAaHO Ha TIpeoOpa3oBarese
MarHUTHOTO TIOJII, a MMEHHO Ha JjaT4yuke XoJjula, MNpeoOpas3yroliero
napamMeTpbl MarHUTHOTO TOJS B AJEKTpUUeCcKuil curHai. OHO TO3BOJUT
3apEerucTpUpoBaTh MarHUTHOE TIOJIE HKCCIEAYyEeMOro Marepuaia u
NpeACTaBUThL  rpaduueckd B BHUJIE€  paclpeicsieHUus  BEKTOPOB
HAMAarHUYEHHOCTH MO0 00BEMY ATOTO M3Jenus. B pe3ynbTaTe cpaBHEHUS
pPEe3yIbTATOB U3MEPEHUN C pe3yJibTaTaMu MOJICIUPOBAHUS JETACTCS BBIBOJ
O KayeCTBE W3rOTOBJICHUS MAarHUTHOM cucTeMbl. Takum oOpasom,
UCIIOJB30BAaHUE  YCTPOMCTBA JKCOpPECC - JIMATHOCTUKU  TTO3BOJIUT
ONMpENENNUTh 3Tall TEXHOJOTMYECKOro Ipolecca, Ha KOTOPOM Obuia
HapyllleHa TEXHOJIOTHs Tpou3BojcTBa [1].

JIMTEPATYPA
1. Leonov S., Karankevich A., Muravlev O. Calculating program of three-dimensional
magnetic fields/ Proceedings - KORUS 2003: 7th Korea-Russia International
Symposium on Science and Technology 7. 2003. C. 268-272.



62 Axmyanvhsie npodaemsbl UHHOBAYUOHHO20 PA3BUMUS A0EPHBIX MEXHON02UU

BJIMAHUE JABJIEHUA BOAOPOJA HA CTEIIEHD
I'NAPUPOBAHUA PEAKO3EMEJIbHBIX METAJIVIMYECKUX
COEJUMHEHHMMU U CIIJIABOB

Kponoues E.B., [lemposckuii JI.IO., Kapmawiog E.FO.
Cesepckuti mexuonocuveckuti uncmumym HUAY MUDHU,
636036, 2. Cegepck, Tomckoti 001., np. Kommynucmuueckuti, 65
e-mail: messive@yandex.ru

Penko3emenbHbie MeTaunueckue coeanHenus (P3M) B Haie Bpems
ABJISIIOTCS. HanboJiee BOCTPEOOBAaHHBIMU B PA3JIMUHBIX BUJIaX MPOU3BOJICTB
U aKTyaJlbHBIMU JUIs u3ydeHus. Y marautoB Nd,Fe;sB Obuio momyueHo
PEKOpJIHOE 3HAYEHUE MAKCUMAJIbHOTO JHEPreTHYECKOTO MPOU3BEICHUS
(BH max), paBHoe 56,7 MI'cD. Tak ke M3BECTHBI M JAPYTHE COCAMHCHUS
P3M, o6nanaromiye MOBBINIEHHBIMA MAarHUTHBIMH XapaKTEPUCTHKAMU -
Nd,Fe4B, Gd,Fe 4B, Lu,FeuB, EroFe;4B. B Hacrosimee BpeMsi OqHHM M3
CIIOCOOOB  TOBBIIICHUS] MArHUTHBIX CBOWCTB SIBJISIETCS JIETUPOBAHHE
MarHuTHbIX MaTepuasioB Truapunamu P3M u ux muratyp, KOTOpoOe
OKa3bIBAa€T IOJOKUTEIIPHOE BJIMSHUE HA BCE MAarHUTHBIE CBOMCTBa
PEIKO3EMENTbHBIX METATNIMUECKUX COCAMHEHUH.

[enpto naHHOM padOTHI SBISUIOCH WM3Y4YEHHUE IMpolecca MOIyYECHHS
ruapuioB P3M u3 crmaBa Nd,Fe 4B nipu pa3iudHbIX JaBICHHUSX BOJIOPOA,
KOTOphI€ 3aTeM OyAyT MCIOJIb30BAaThCS KaK JIETMPYIOIIME J00aBKU MpHU
MPOU3BOJICTBE MArHUTHOM MPOAYKIMU. [UApUpOBaHHME MArHUTHOIO
Matepuajia TpU pa3IMYHBIX JABJICHUSAX MPOBOAWIM Ha JabOpaTOpHOM
YCTAHOBKE, COCTOSIIIEN U3 PEaKkTopa TUAPUPOBaHUs, A€ MPOUCXOINI CaM
nporiecc M peakropa ¢ akkymysstopom Bozgopoaa (LaNis), koTopsrii
OYMINAJI TEXHUYECKUU BOJAOPOA OT IMPHUMECEH MEPE] CaAMUM IPOIECCOM
TUAPUPOBAHUS. YIETbHYIO MMOBEPXHOCTh OOPA3IOB OMPEACIISIIA METOJIOM
BOT mno temnoBoil pecopOumu aproHa ¢ BHYTPEHHUM STajJOHOM. Macchl
HCXOJIHBIX HABECOK CIUIaBa OMNpeAessuiuch u3 ¢dopmyiasl MeHneneeBa —
Knannepona.

B pesynbrare wuccienoBaHuil OblLIa yCTAHOBJIEHA 3aBUCHUMOCTb,
MOKAa3bIBaOIIasi, YTO TPH IOBBIIICHHOM JAaBieHUU, B mpenenax or 2,0
Krc/cM® W BBINIE, CKOPOCTb THAPUPOBaHWs P3M yBeIMdMBAeTCS, UTO
MOATBEPKAACTCA TMPAKTUUECKUMU MCCICAOBAHUAMH U KOPPEIUPYETCs
JUTEPATypPHBIMH HUCTOYHHUKAMU. BBUIO yCTaHOBJIEHO, UTO NPU HYJEBOM H
orpunarensHoM masiennn (P = -0,5 krc/cM®) Hpomece THAPHPOBAHMS
MPaKTUYECKA HE HWAET, T.K. MaTepHall OYCHb CJa00 B3aUMOJECUCTBYET C
BOJOPOJIOM.
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OUYUCTKA KUJIKUX PAAMOAKTHUBHBIX OTX0O10B HA
HNCCIEAOBATEJIBCKOM AAEPHOM PEAKTOPE UTP-T TIY

Kysneyosa A.H.l, Kabanos ,ZZ.B.Z, Kapmawios E.}O.l, Ceaposckuii AS?
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Ha psgy c¢ npeanpusTussMd aTOMHOW DSHEPreTHKA B MPOOJIeMy
nepepadoTKU KUJIKUX PAJIUOAKTUBHBIX OTXOJIOB BHOCST CBOW BKJIAJ H
UCCIIEIOBATENbCKUE sA/IepHbIe peakTopa. OOHUM M3 KOTOPBIX SBISIETCS
uccienosarenbckuit  peakrop HUTP-T  Tomckoro IlosmrexHuyeckoro
yHuBepcureta. Ha 1aHHOM peakTope yCIEWHO MpPOBOAAT  PAX
UCCJIEIOBAHUM B TakKUX OOJACTAX KakK: MEJIUIIMHCKAs HWHXKEHEepHs,
PEaKTOPHOE MATEPUAIOBEICHUE, PATUALIMOHHOE IIPUPOLOIIOIB30BAHHUE.

B npomecce  akcruryaTauMM  OKCHEPUMEHTAIBHBIX — PEAKTOPOB
o0pa3yloTcs JKUJIKHE pAJUOAKTUBHBIE OTXOJbl PA3JIMYHOIO YPOBHSA
akTUBHOCTU. OCHOBHOM OO0BEM JKHMJIKUX PAJUOAKTUBHBIX OTXOJIOB —
OTXOJIbl HU3KOTO YPOBHSI aKTUBHOCTH. K TakMMm BoJaM OTHOCSTCS: BOJIBI,
MOJy4yaeMble MpU JE3aKTHBALMHA IMOMEIICHUN pPEAKTOPHOM YCTAaHOBKH,
00opyA0BaHusl, apMaTyphl, TPyOOIIPOBOIOB; BOJIbI CIELl. TPAYE€UHBIX, BOJIbI
CaHUTAPHBIX MPOMYCKHUKOB JIJIsl 00CTYKUBAIOUIETO MTEPCOHAIA.

Ha naHHBIM MOMEHT Ha MCCIEN0BATENBCKOM siepHOM peaktope UTP-
T Tomckoro IIoJUTEXHUYECKOTO YHMBEPCUTETA PEAIM3YETCS OYMCTKA
KUJKAX PATAOAKTUBHBIX OTXOJIOB HA MOHOOOMEHHBIX CMoJiax. JlaHHBIN
METOJI OYMCTKU KUJIKUX PAJTHUOAKTUBHBIX OTXOJ0OB HA PAY C MHOXKECTBOM
JOCTOMHCTB HMMEET OJWH, JOCTAaTOYHO CYIIECTBEHHBIM HEJOCTAaTOK —
BBICOKAsi CTOMMOCTh HOHOOOMEHHBIX CMOIJI.

[lenbto wuccienoBaHUN SBISIETCS pa3padOTKa Majio 3aTpaTHOTO U
3 PeKTUBHOTO Ccroco0a OYUCTKU JKUAKUX PATUOAKTHUBHBIX OTXOJOB OT
Cs™7. Co®.

Ha ocHOBaHMM TOJMY4YEHHBIX JAHHBIX B JIKCHEPUMEHTAIBLHOU
HEMPOTOYHOU AJIEKTPOXUMHUYECKON SIUEUKH C MOHOOOMEHHON MeMOpaHOM
OTNPEIENUII MaKCUMaNIbHO () (PEeKTUBHBIE TApaMETPhl BEACHUS Mpolecca.

B nannoe Bpems Benmercs pa®oTa Haja YJIYYIIEHHEM MOJTYYEHHBIX
PE3YNBTATOB C TIEPEXO0M Ha MPOTOUYHBIN anmapaT OYUCTKH COPOCHBIX BOJT
HCCIIEA0BATEIbCKOTO SAAEPHOTO peakTopa UTP-T Tomckoro
MOJIMTEXHUYECKOTO YHUBEPCUTETA.
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IHPUMEHEHUME METOJA MOHTE-KAPJIO B TEXHUYECKHNX
N3MEPEHUAX

Jluxoma T.A. , Kepbenv b.M.
Cesepckuu mexrnonoauyeckuil uncmumym HUAY MUDHU, 636036,
2.Cesepck Tomckoti 06a., np.Kommynucmuuecxkuti, 63,
e-mail: Derusova92@mail.ru

Meton Monte-Kapio — 370 nporao3upoBaHue Kakoro-imdo coObITUs
METOJOM CIIy4alHBbIX YHCEN. MeTox HUCIoNb3yeT NaT4MKH CIy4alHBbIX
Yyucel, BCTPOCHHBIE B CHEUUAIbHO pa3pabOTaHHbIE KOMIIbIOTEPHbBIE
IIPOTPaMMBL.

OTOT MeTo1 HanboJiee palMOHAIBHBIN, TaK KaK TPAJAUIIMOHHBIA METO/
OLICHKM pe3yJIbTaTa KOCBEHHBIX HW3MEPEHUN HMEET psJi HEAOCTATKOB.
Hanpumep, Meromuyeckas  MOTPElIHOCTb  OLICHKH  ITOTPELIHOCTH
KOCBEHHBIX M3MEPEHMH, KOTOPAasi B OJHOM CJIy4yae MOXKET MPOSBUTHCSA B
BUJIE CYILIECTBEHHOI'O 3aBBIIICHUs OLICHKH, a4 B JIPYrOM — B BHJIE €€
CYIIECTBEHHOIO 3aHWXEHUS. A TakKe TpPaJULUHOHHAS METOJHKA
WUTHOPUPYET CTATUCTUYECKHE 3aKOHBI PACIPENEIICHHUs] IOTPEIIHOCTEN
WCXOJIHBIX MPSIMBIX U3MEpeHui U 1p. [1].

OrnnuurensHON yepTonl Metona Monte-Kapio sBiserca To, 4To OH
MOXET ObIThb NPUMEHEH MJIs JIOObIX 3aKOHOB  paclpeiesICHUs
MOTPENTHOCTEN UCXOIHBIX MPSIMBIX U3MEPEHHUI [2].

JlaHHBINT METOJ OUEHKHA MOTPEIIHOCTH MO3BOJISIET MOJCIUPOBATH
pe3ynbTaThl JKCIEPUMEHTAa B JIaOpaTOpHbIX YycioBusx. llpu stom
CHUMAIOTCS OrPAaHUYEHUS 110 KOJIMYECTBY U3MEPEHUN.

B makere mpukmamHeix nporpamm Matlab paspaGorana mporpamma
Staneg.m, KOTOpass UMUTHUPYET BOCHPOU3BEACHUE PE3YJIBTATOB MCXOIHBIX
npsameix usmepennit (UI1N), paBHOMEpHO pacnpeereHHbIX B AUana3oHax
cBoMX paboumx 3HavyeHwil. [Iporpamma Mojenupyer ciydaiiHbie
norpemiHoct  UIIW,  pacnpeneneHHble 1O HOPMaJbHOMY — WJIMU
PAaBHOMEPHOMY 3aKOHAM pACHpPENENICHUs B TMpelesax AUana3oHOB MX
HOPMHUPOBAHHbIX 3HaueHuil. Kpome TOro, mnporpamMmma rpaduyecku
oToOpakaeT 3aBUCUMOCTb PE3yJIbTaTOB M3MEPEHUN OT J00TO U3
BIUSIOMNUX (PAKTOPOB M JTUHAMUKY M3MEHEHHMs norpemHocTy. [lo3Bomnser
MOJICJIUPOBATh PE3YJIbTAThHI TPU HEOTPAHUUECHHOM YHCIIE U3MEPEHUN [3].

JIMTEPATYPA
1. Cobonp N.M. - Meton MonTe-Kapro. -M.: Hayka, 1972, 64c.
2. I'panoBckuit B.A., Cupas T.H. - Meronsl 00pabOTKH 3KCIIEPHUMEHTATBHBIX
JaHHBIX NpU U3MepeHusIx. - JI.: Dneproaromusaar, 1990, 228 c.
3. Kepoene B.M., Aprioxuna JI.B., Kammawmaa W.B. — MopgenmupoBanue
METPOJIOTHUECKUX XapaKTePUCTHK IbE30KEPAMHUECKUX PE30HAHCHBIX
npeoOpazoBareneit. — M.: MUPOA, 2000.
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PABPABOTKA CXEMbBI ABTOMATU3ALIMU TPOLLECCA
PACHBLIIUTEJBHON CYIIKA MEXAHUYECKHNX CMECEHN
HOPOLIKOB

Mentowonox H.C., Heoocnacos A.A., Kepbenv B.M., Kaynenvcon JI.M.
Cesepckuti mexuonocuyeckuu uncmumym HUAY MUDOU
E-mail: BMKerbel@mephi.ru

[Ipouiecc cymiku sIBsiETCS OJHOM M3 HauOosiee pacHpOCTPaHEHHBIX
omnepanuil B MIPOU3BOJCTBE KepaMuueckux matepuanos [1]. Cymka Moxer
UCIIONb30BAaThCS KaK Ha CTaJAWM TOATOTOBKH CBIPBS, TaK U C IEIBIO
XUMHYECKON MOIU(HUKALINY TOBEPXHOCTHBIX CBOWCTB MaTepHara.

Cymka BIaXHBIX MaTEpPHAIIOB NPEACTABIAET COOOW  CIOKHBIN
TEXHOJIOTUYECKHI TpOLEecC, WM TOYHEE, COBOKYIHOCTh IPOIECCOB
epeHoca Tella M Macchl, B KOTOPOM TJIaBHAas POJb OTBOAMTCA
CYIIMJIBHOMY areHTy — BIaKHOMY BO31yXy. B CyIIMIBHBIX yCTAaHOBKAX €ro
pOJIb CBOAMTCS K Tepenaue marepuany TEIUIOThI JUIsl MCIApeHUsl BIary,
MOTJIONICHUIO UCTIAPUBIIICHCS BJIArW U yJIaJICHUIO €€ U3 CYIIWIIKH.

Jnst mosydeHus CTaOMJIBHBIX pE3yJbTaTOB IIpoliecca CYIIKH U
COOTBETCTBYIOLLIEIO KayecTBa MaTepuaja B PEaJbHOM KEepaMUYECKOM
IPOU3BOJCTBE HEOOXOIMMO pEryjIupoBaThb €€ MapaMeTpbl, a HMEHHO:
3aJJaHHYI0 TPOU3BOAMTEIBLHOCTh MO TMOCTYMAIOLIEMY MaTepuaity, nojaaqy
BO3JlyXa M €ro TeMIlepaTypy, a TaKXKe D3JIEKTPUYECKYI0 MOIIHOCTb,
3aTpayrMBaeMylO Ha MOJ0TPEB BO3AYyXa.

Kpome Toro, HeoO0Xoaumo o0OecneyuTbh KOHTPOJIb MapamMeTpoB
MOPOIIKOB Kak Ha BXOJA€, TaK M Ha BBIXOJE YCTaHOBKH. BxomHbIe
napaMeTpsl MOTYT KOHTPOJIHPOBATHCS TMOCIE MIAPOBOM METBHUIIBI MyTEeM
otOopa mpo0, a BOT Ha BbIXOJIe 00A3aTENIEH KOHTPOJIb MOPOIIKOBOM CMecH
Ha BIAXHOCTh. [[UCKPETHO MOXHO KOHTPOJIUPOBATH TPaHYIOMETPHUSCKUN
coctaB W (GopMy TpaHyJ, TOCKOJBbKY Ha PaCHbUIMTEIBLHON CYIIIKE
MOCJICTHUIN TTapaMeTp 3aBUCUT OT TEMIIEPaTyphl CYITUIHLHOTO areHTa.

B nokimame mnpuBOASTCS CXeMa aBTOMATH3allMd M OOCYKIArOTCs
BO3MO>KHBIE BapUaHTHI €€ MOCTPOCHUSI.
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WCCJEJIOBAHUE MPOILIECCA PACHBLIUTEJIBHON CYIHIKA
MEXAHUYECKNX CMECEM IMOPOIIIKOB

Heoocnacos A.A., Menrowonox H.C., Kepbenv b.M., Kaynenvcon JI.M.
Cesepckuti mexuonocuyeckuu uncmumym HUAY MUDOU
E-mail BMKerbel@mephi.ru

OO0cyxmaroTcs pe3yJibTaThl UCCIIEIOBAHUI MTPOLIECCOB CYIIKHU C LIEJIbIO
BHIOOpA ONTUMAJIBHOTO TEXHOJIOTHYECKOTO0 pErjiaMeHTa MOJArOTOBKHU
MEXaHUYECKOM CMECH TMOPOIIKOB K HEMPEePhIBHOMY TBepAo(azHOMY
CUHTE3Y.

B  paccmarpuBaeMoil  TEXHOJOTMHM  MPOU3BOJICTBO  OKCHIHOTO
KepaMUYECKOro MaTepuaia MOXXET OBITb MPEACTABICHO CIETYIONIeH
00O0OIIIEHHON TEXHOJIOTMYECKON IIEMOYKOM: HCXOJHOE ChIphE B BHJIE
MOPOILIKOB OKCHUAOB METAUIOB —> MEXAHWYECKass CMECh IOPOUIKOB,
MPUTOTOBJICHHAs B 33JaHHOM CTEXHMOMETPHUYECKOM COOTHOIICHUH —>
CUHTE3 OKCHUJHOTO MaTepHajia —> IPECCIOPOIIOK CHHTE3UPOBAHHOTO
OKCHUJHOTO  MaTepuasa —  (opmoBaHME —  CIEKaHue  —
MOJMKPUCTAIUIMYECKUM MaTepuan (kepamuka) [1].

Kak npaBuio, IUCHEPCHOCTh UCXOMHOTO CHIPbsl, MUCIOJIB3YEMOIO B
peaJbHOM KEpPaMHUUYE€CKOM MPOU3BOJACTBE MPU MOATOTOBKE TOMOTCHHOU
MEXaHUYECKON CMECH JIJIsl CHHTE3a KOHKPETHOTO OKCUIHOTO MaTepuaia He
COOTBETCTBYET ONTUMAJbHBIM YCJIOBHUSIM TNPOTEKaHUS TBEepA0(a3HBIX
peakuuii. IloaTOMy Ha »3Tane NPUTOTOBJIEHUS MEXAHUYECKON CMeECH
HEO00X0AMMO €€ TOMOT€HU3UPOBATh B IIAPOBOM MEJIbHMIIE B MPUCYTCTBUH
JUCTUJUIMPOBAHHOM BOJIbI, MOCJE€ 4Yero MNpocymuTh [2]. VYuurtbiBas
NpeabsIBIsIeMble K MEXaHWYeCKOM cMecH TpeOoBaHuUsA, Haumbolee
MEPCIEKTUBHBIM METOOM SIBJISIETCSI PACTIBIIIMTENbHAS CYIIKA, TPUMEHECHHE
KOTOPOM  TO3BOJISIET  JIONOJHUTEIBHO TOMOI€HU3UPOBaTh CMECh U
OJIHOBPEMEHHO YJy4IllIaTh €€ JUCTIEPCHOCT..

B noknazne npuBoasTCA pe3ysibTaThl UCCIEAOBAHUMN, ClIETAHBI BHIBOIBI
U J1aHbl COOTBETCTBYIOIIME PEKOMEHAIMU MO AUCIEPCHOCTH U PEKUMaM
CYIIIKH TTOPOIIIKOB.
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OUYHNCTKA CILIABA ND-FE-B OT IPUMECEX METOJOM
IJIEKTPOIIJIAKOBOI'O IIEPEIIJIABA

Henyorcenxo M.C., Jlaepos B.E., Kapmawog E.IO.
Cegepckuti mexnonocuyeckuu uncmumym HUAY MHUDH,
636036, 2. Cesepck, Tomckoti 06a1., np. Kommynucmuueckuii, 65

OnHMM U3 METOJOB TMOBBINIEHUs KayecTBa criaBoB Nd-Fe-B,
UCIIONB3YEMBIX  JUIl  IIPOM3BOJCTBA  PEAKO3EMENBHBIX  IOCTOSHHBIX
MarHuTOB, SBJSETCA METOJ 3JIEKTpoluiakoBoro mnepemasa (DLIID),
OCHOBAHHBIM Ha IIEPEIUIABE PACXOMYEMBIX 3JIEKTPOJIOB 3TOr0 CIUIABA B
OXJIaXJAaeMbIX M3JIOXKHUIAX (KOKWwIsX). [Ipu 3ToM copepikaHue Kuciopoia
B CIIIaBe CHUXaetcs B 1,5-2 pasa, KOHIIEHTpAlLUs CEphl CHIDKAETCS B 2-3
pa3a, YMEHBIIAECTCS COJNCPKAHWE HEMETAUINYECKUX BKIIOUEHUM, OHH
CTaHOBSITCSL MEJIbYE U PABHOMEPHO paCHpPEACINISIIOTCS B 00beMe CIuTKa. A
TaKKe€ TMpU OBICTPOM KPUCTAUIM3ALMK  CIUTKA YIy4IIAaeTcs €ro
MHUKPOCTPYKTYpa (JOMEHHAas 4acTh).

Hccnenosanne nponecca DI npoBoawin Ha yCTaHOBKE, COCTOSAILEN
U3 CTOMKHM, K KOTOpPOM NPHUCOEAVHEH 3JIEKTPOAEPKATENb, HA KOTOPOM
3aKpersieTcs (PUKCUpyeTcsl) pacxolyeMbli 3JEKTPOA, NpUEMHAs U3JI0XK-
HUIIA C BOJSHBIM OXJIQXJACHUEM M HMCTOYHUK IIMTAaHUS C almapaTypou
pEryJIMpOBaHHS.

B kauectBe pabGouero ¢uroca, mpumensiembix npu OIII, sBusercs
¢dropucteiii Kanbiuil. TemmnepaTypa miuaBieHus 3toro ¢moca 1320—
1340°C, pacxon coctaBisieT 3— 4% OT MacChl MOJTYYAEMOTO CIUTKA.

OO0BbexTOM uccaeaoBanus ObUT BbIOpaH cTaHaapTHbIM ciuiaB Nd-Fe-B,
B BHJIE PACXOJYEMOIO 3JIEKTPOAA, IMOJYYEHHBI BHEIEYHBIM KaJlbLIMETEP-
MHUYECKHUM BOCCTAHOBIIEHHEM (TOPUAOB HEOIMMA U JKEJIe3a.

[Tpu DIIIT Terno BeiensieTcs: Gyaroaaps MPOXOKIACHUIO TOKA Yepe3
nutak. [ImoTHOCTE TOKa mpH 3TOM mporiecce o0brgHO coctapiser 0,1—0,5
A/MM°. UeM MeHbIIE MIOTHOCTH TOKA, TE€M TPyJHEE HABECTH LLTAK B
Hayaje Ipolecca, HO TeM Jierde MOJJepKUBaTh CTaOMJILHOCTh Ipolecca,
TaK KaK [Py Majod MIOTHOCTH TOKa MPOLIECC UAET JOCTaTOYHO YCTOWYMBO
B IIIMPOKOM JMAIla30HE TOKOB W HAIpsbKeHWH. B mporecce uccnemoBanmnii
OBLJIO YCTAaHOBJIEHO, YTO ONTHUMAJIbHBIM PEKUMOM MOJJEpKaHUs Mpoliecca
OHIII cocTaBuio mpu HOMUHAJIBHOU cuiie Toka - 500 A, HanpspKeHUe IyTu
— 30B. D10 mno3Bonmio, HE MpepeiBas Npolecca, MPOIUIaBUTh BECh
anekTpoa AuamerpoM 20 MM M TOJYyYUTh KOMIAKTHBIA CIMTOK 0Oe€3
BUJMMBIX BKpAIlJICHUH 1JIaKa B IOBEPXHOCTHBIN CIIOH.

[lonyueHHbIE pe3ynbTaThl XUMaHAJIM3a IIOKA3aJd, 4YTO B CIUIABE
NPaKTUYECKH OTCYTCTBYIOT HEMETAJUIMYECKHE BKIIOYECHHS WU YJIY4IINIIACh
€ro MUKPOCTPYKTYpa.
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AHAJIN3 OTKJIUKA PIN-IUOJJA HA HOHU3UPYIOLIEE
N3J1YUYEHUE

Huxuwxun T.1".
Hayuonanvuwiii uccneoosamenvckuii Tomckuii noiumexnuyeckuil
yHusepcumem, 634034, 2. Tomck, np. Jlenuna, 30
e-mail: timofei.nikishkin@gmail.com

Jia peructpani M3Iy4YeHUH pa3iudHOW (PU3UUECKOW MPUPOIBI
WCITOJIB3YIOTCSI METOJIBI, OCHOBAaHHBIC HAa (DU3UKO-XUMUYECKUX d(]dekTax,
BO3HUKAIOIIMX MpPU B3aUMOJCUCTBUU H3JIy4YEHUS C BeEIIECTBOM. B
MOCJIEIHUE TOAbl HAUOOJBUIEE PACIPOCTPAHEHUE TMOJYUUIIU JI€TEKTOPBI
MOHU3UPYIOIIETO M3Jy4YeHUsI, B KOTOPBIX B KAay€CTBE UYYBCTBUTEIBLHOIO
AJIEMEHTAa  UCIHOJB3YIOTCS  KOHJCHCHPOBAHHBIE  TBEpPIbIE  Tela
MOJYNPOBOJHUKOBON  mpupoabl. K TakuM  HOJIyIpOBOAHUKOBBIM
JETEKTOpaM TaKXE€ MOXKHO OTHECTH JETEKTOPbl HOHHU3UPYIOLIErO
u3IydeHust Ha ocHoBe KpeMHueBbix PIN-n11omoB.

PIN-nron — 3T0 MOIynpoOBOAHUKOBAS CTPYKTYpa, KOTOpasi BKIIIOYAET
B ce0s 00JacTh MOJIOKUTENBHBIX 3apsiioB (p), 00JacTh OTPHUIIATENIBHBIX
3apsiioB (n), U pa3AEiSIONIyI0 UX HEUTpalbHYI0 00JacTh (1), 00CTHEHHYIO
HocuTemsiMu 3apsiaa. B PIN-nmmone, xkak u B Apyrux IOIYNPOBOJHUKAX,
UCIIOJB3YEMbIX B TraMMma-JAeTEeKTOpax, MpU TMOMaJaHUU M3IYyUYCHUS C
MOAXOASAIIEH SHEPTrUuel Ha BHYTPEHHUU CIIOM, CO3JAETCS mapa JJIEKTPOH-
neipka.  [log  meicTBHEM  DJIEKTPUYECKOTO  MMOJs, O0O0YCIOBIEHHOIO
HaIpsHKEHUEM CMEILEHUs, MPUIIOKEHHBIM K AJIEKTPOJaM, HOCUTENHN 3apsiaa
(9MIEKTPOHBI U JIBIPKH) OBICTPO CMEMIAIOTCS U3 TIEPEXOHOM 30HbI, CO3/1aBast
TOK, IPOMOPIUOHATIBHBIN SHEPTUU MAIAFONIET0 U3TYYEHUS. JTO MO3BOJISIET
ucrnosib3oBaTh PIN-muoapl B KauecTBe UYYyBCTBUTEIBHOTO DJEMEHTA B
JIETEKTOpAaxX YacCTHUIl U B TaMMa- U PEHTT€HOBCKOM CIIEKTPOMETPHH.

Jlns mpoBeneHUsT KccienoBaHui mo aHaiau3y oTkimka PIN-mmrona Ha
MOHU3UPYIOIIee U3NydeHue Obl1 coOpaH MakeT ramma-CreKTpoMeTpa Ha
ocHoBe PIN-mnona BPW34. Jlanee 6pu1a mpoBeieHa cepusi SKCIIEPUMEHTOB
M0 PETHCTPAMM TaMMa-U3JyuyeHHUs 0Opa3I[OBbIX TOUYEUYHBIX HCTOYHHKOB
raMmma-u3iayyeHus u orpeJeseH SHEPTeTUYECKUM ranazoH
YyBCTBUTEJILHOCTH JIETEKTOpA.
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BHEINNEYHOE KAJIBIHIUETEPMUYECKOE BOCCTAHOBJIEHUE
OdTOPUIOB P3M
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CrutaBel Ha ocHoBe Nd-Fe-B mosyyaemble 10 BHENeUHOM (GTOpUAHOM
TEXHOJIOTMH, B OCHOBHOM HCIOJIB3YIOTCS JIJIsl TPOU3BOJCTBA MarHUTOB. Bo
BCSKOM ciydae B MHUPOBOH MIPAKTHKE W3TOTOBJICHUS
BBICOKODHEPTETHUECKUX MAarHUTOB TaKoW MaTepuan, KaK BBICOKOHEO-
numoBeie cruaBel Nd-Fe u Nd-Fe-B-nerupyromue kommnoneHTs! (JIK),
NOJIy4YEHHBId TI0 BHEMEYHOHM (PTOPUAHON TEXHOJOTWMHU, paHbIIE HE
MPUMEHSJICS, TOTOMY B COOTBETCTBUH C JICUCTBYIOIIMMH MAaTEHTaAMH HA MX
npou3BoncTBo ciiaB Nd-Fe-B monydaror cruiaBieHHEM B THUTEIBHBIX
Ie4yax HCXOAHBIX UYUCTBIX KOMIIOHEHTOB — HEOJuMa, jkeje3a u Oopa.
[TockonbKy HM3rOTOBIICHHBIM BHENEYHOW TEXHOJIOTMEW CIUIAaB UMEET Pl
CHeLM(PUUECKUX XapaKTePUCTHK, PEKOMEHJOBaTb €ro B KauecTBe
MaTepuanga JJs  [POU3BOJACTBA  BBICOKOPHEPreTMUYECKHX  MarHUTOB
METOJJaMU TOPOILIKOBOM METAJUTyprud MOKHO TOJBKO HAa OCHOBAHUU
MarHUTHBIX XapaKTePUCTHK MOJYYEHHBIX U3 Hero m3nenuil. Huxe Oymyt
IPUBEICHBI pe3ynpTaThl MCCIENOBAaHUN Mpolecca IPOU3BOICTBA
MarHiTOB METOJaMHU MOPOIIKOBOW METaTyprui U3 BBICOKOHEOAMMOBBIX
criaBoB Nd-Fe crutaBoB Nd-Fe-B-JIK, mosyueHHBIH METOJ0M BHETICYHOTO
Ca-TepMHUYECKOT0 BOCCTAaHOBIJICHUS (DTOPUIOB.

HccnenoBanwe  mporiecca  BHEMNEYHOTO  KAJIBLIUETEPMUUYECKOTO
BOCCTAHOBJICHUSI MPOBOAUIN HA YCTAHOBKE, COCTOSIIEA U3 T'€PMETUYHOU
KaMepbl, B KOTOPYI yCTaHaBIWBajIM THUTeIb, C apMHUPOBAHHBIMU
TEIUIOM30JIUPYIOIIMMU ~ CTEHKaMM, C 3apaHee [MPUTrOTOBICHHOW U
3aChIlIaHHOM B HETO LIMXTOM (TIATENBHO MepeMellaHHasi CMeCh (PTOPUI0B
xKelse3a HeoAuma 1 0opa ¢ rpaHyJIMpOBAHHBIM KajbleMm). B noHHol yactu
TUTJISE UMEJIOCH CIIMBHOE OTBEPCTHE UISI MOIYy4aeMOro MeTalja, 3aKpbITOe
JIETKO TIpOIUIaBiisieMod mpoOkoil. Bech Meramn cobupaincs B MeEIHOM
KPUCTAJUIM3aTOPE, YCTAaHOBJIEHHOM MOJ TurieM. Hauano peakuuu
IPOBOAMIIM MTOCPEACTBOM HarpeBa 3J€KTpo3arnalia, H3rOTOBICHHOTO B BUJIE
HUXPOMOBOH chupanyd U 3apaHee 3aBenéHHoro B mmxrty. Cam mpoiecc
KOHTPOJIMPOBAJICS BU3YaJbHO IO TPHUOOpaM KOHTPOJISI — MAaHOBAyYMETPY U
TEMIEPATyPHOMY JaTUHKY.

B pesynbrare npoBeIEHHBIX SKCTIEPUMEHTOB OBbLIN MOJYYEHBI CIIUTKH
cruiaBa Nd-Fe-B  crexmomerpuueckoro cocraBa, W3 KOTOPBIX OYAyT
MOJTyYeHbl MAarHUTHI M OMIPEIETICHBI NX MarHUTHBIE CBOMCTBA.
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BbIBOP KOHCTPYKIIUU DOKCTPAKTOPOB

Huwynun B.11., Anumnuesa E.A.
Cesepckuti mexnonoeuveckuu uncmumym HUAY MUDHU, 636036,
2. Cesepck, Tomckou 061., np. Kommynucmuueckuti 65,
katerinka alimpieva@mail.ru

[Iporecc KCTpakIMu MHUPOKO TpUMEHseTcs npu adduHaxe ypaHa,
nepepadboTKi OTPabOTAHHOTO SIAEPHOTO TOIUIMBA, W3BJICUYCHHH ypaHA W3
OTXOJ0OB  XUMHUKO-METAJUIypTMUYE€CKOTO  IMPOMU3BOJICTBA,  MOJYYEHUU
anepHoro torma ADC u T.1.

[TpoMBITIUIEHHBIE AKCTPAKTOPHI — 3TO YCTPOMCTBA HEMPEPHIBHOTO
JNEUCTBUS. DKCTPAKTOPHI MEPUOAUYECKOTO JCUCTBUS TMPUMEHSIOT B
MaJOTOHHAXXHBIX MPOU3BOACTBAX M Mpu JabopaTopHbix padorax. I[lo
XapaKkTepy U3MEHEHHUsSI COCTaBa KUAKUX (ha3 dKCTPAKIMOHHBIC alIapaThl
JIEJISITCS. HA CMECUTENIbHO-OTCTOMHBIE, KOJIOHHBIE U LIEHTPOOEKHBIE.

CMecHUTENbHO-0TCTONHBIE SKCTPAKTOPHI MPUMEHSIOT /I CMEIIEHUE U
paznenenue (a3 B Kaxgoll crymeHu. I[loaToMy  KOHIEHTparuu
M3BJIEKAEMOTO KOMIIOHEHTa B OKCTpareHTe U o00pabarbiBaeMOll cmecu
U3MEHAIOTCS CTYIIEHYATO.

KonoHHBIE AKCTPAKTOPHI OCYIIECTBISIOT HEMPEPBIBHBIA MM OTU3KUH
K HEMPEPHIBHOMY KOHTAKT JKCTpareHTa W HMCXOJHOTO pactBopa. Dasbl
JBIDKYTCS TIPOTUBOTOKOM JIPYT K JIPYTy M HEMPEPBHIBHO Pa3ICISIOTCS Ha
BBIXOJI€ U3 anmnapara. KoHIleHTpalus u3BJIEKaeMOro KOMIOHEeHTa B (pazax
W3MEHSETCS TaK)Ke€ HEMPEPHIBHO 10 BCEMY armapary.

B 11eHTpoOEKHBIX IKCTpAKTOpaxX MPOIECC IKCTPAKIIMKU U pa3JielIeHUue
da3 MmpouUCXoaUT B IEHTPOOEKHOM TMOJE, KOHTAKT (a3 MOXKET
OCYIIECTBIISATHCS KaK CTYIEHYATO, TAKU HEMPEPHIBHO.

B mpouecce paboThl B KOJIOHHBIX amnmaparax oO0pa3yroTcs He
paccianBaeMble MEJKOJIUCIEPCHBIE AMYIbCUM — «MEIY3b», KOTOpbIE
CHIKAIOT KauecTBO Tpoliecca skcTpakiuu. OOpa3oBaHue «MeIy3» MOXKHO
YCTPAaHUTh B BEPTUKATBHOM JKCTPAKTOPE WMMMYJIbCHOTO THHA. J[ms
ahpunaka  1eIecoo0pa3HO TPUMEHSITh KOJOHHBIM IyJIbCAIlMOHHBIN
DKCTPAKTOpP C TPOTHBOTOYHBIM JBMXKEHHUEM (a3, B KOTOpOM B
yepeayomeMcs MOPSIKE YI0KEHbI JUCTIEPTaTOPhl U3 MPOBOJOYHBIX CETOK,
OTMIOpHBIE  PEIIeTKH W  CcTaOWiaM3aTopbl  COOTHOIeHus (a3  u3
TOPU3OHTAIBHBIX TMEPEeropoJoKk ¢ mnepdopalreir, B KOTOPOH pa3MeEIICHbI
KOHMYECKHE Hacaaku. [IpoBeleHO KOHCTpyMpOBaHME M  pacuer
DKCTPAKTOPa, OMPEEICHbl OCHOBHBIC pPa3MEphl: TUAMETP PEAKIIMOHHOMN
30Hbl — 1200 MM; BbICOTa peakUMOHHOM 30HBI — 4480 MM; auametp
OTCTOMHBIX 30H — 1200 MM; BeIcOTa OTCTOMHBIX 30H — 900 MM.
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IKCIIEPUMEHTAJIBHBIE NCCJIEJOBAHUSA
TEMIIEPATYPHBIX ITOJIEH MIAXTHOM IMEYX

Ilonos H.B., ®ponose M.P.,

Jlusanoosckuii A.B., Tepewenxo E.B., Kepbenv b.M.
Cesepckuti mexnonocuveckuu uncmumym HUAY MUDHU,
636036, 2.Cesepck, Tomckoti 061, np. Kommynucmuueckuii, 65
e-mail: bmkerbel@mephi.ru

3ajmaya  co3JaHMS  TEXHOJOTMYECKM pPABHOBECHOM  KEpaMHKH,
oOJiaaromiel MakCUMaJIbHO BO3MOKHOW TOMOTE€HHOCTBIO XUMHUUYECKOTO
COCTaBa C MHUHUMAJIbHBIM YPOBHEM OCTATOYHBIX MEXAaHUYECKHUX
HaIpPsHKEHUH, TPEACTaBIsieT COO0M CIIOKHYIO TEXHOJOTHUUECKYIO 3a1auy. B
paMKax KJIAaCCUYECKOW KEPaMUYECKOW TEXHOJIOTMM JTa 3ajaya, Kak
npaBWio, He peanusyercs. g oTpabOTKM TEXHOJIOTHUU TPOU3BOJCTBA
(GYHKIIMOHATBHON KEpaMHUKH, JISTUPOBAHHOM OKCHJAMU PEAKO3EMETbHBIX
AJIEMEHTOB, 10 METOJy HEMNpPEepPhIBHOTO TBEPAO(Pa3HOTO CHUHTE3A,
ABJIAIONIEMYCSI ~ aJIbTEPHATUBOW  KJIACCMYECKOMY  METOnly,  Oblia
CKOHCTPYHMpPOBaHAa M M3TOTOBJICHA JKCIEPUMEHTaNIbHAsI JlabopaTopHast
neyb. ['TaBHBIMU TpeOOBaHUSIMHU K T€YHU SIBIISJIOCH CTPOroe COOJIOICHHE
MOCTOSIHCTBA TEMIIEPATYpPHOTO pEeXMMa Ha TPOTSHKEHUU BCETO IMKIIa
CUHTE3a U Haln4ue B paboueit kamepe OesrpaanentHoi 30HbI (B3), 00bem
KOTOpOW JIOJDKEH OBITh JTOCTATOYHBIM JUISI TPOBENCHUS] HATYPHBIX
AKCIEPUMEHTOB. B Jokjaze mNpuUBOASTCS pe3yJbTaThl HCCIETOBAHUM
TEMIEPaTypHOTro TOoJisl B pabodeill kaMmepe Meuu, C IEJbI ONpeaeeHUs
pa3MelIeHrs CHHTEe3UPYeMOoro Marepuana. J{is peanuzanuu dKCrepuMeHTa
HCIIOJIB30BaAIM TIATHHO-poueByI0 Tepmonapy (30% - 70%). UtoObl HaiiTh
B3, B3 4 pexxkuma t° meun (400, 600, 800, 1000°C). [dns TouyHOCTH
MCCJICIOBAHUS 3aIeHCTBOBANIM 9 mo3unuil maxtou neuu (ueHtp, 1, 2...8).
['padux 3aBUCHUMOCTH TeMIEpaTypbl OT BBICOTHI MOKAa3aH HA PHUCYHKE, U3
KOTOPOro BUJIHO, 4TO b3 pacnonoxxena Ha BbicoTe oT 50 10 100M.
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HEVMTPOHHO-®U3NYECKHUE TIAPAMETPBI PEAKTOPA
BPECT-OA-300 C IINIYTOHUEM M3 JIET KOBOJHBIX
PEAKTOPOB

Ilpey A.A.
Hayuonanvnwiii uccneoosamenvckuti Tomckuti noaumexuudeckuil
yuugepcumem, 634050, 2. Tomck, np. Jlenuna,30
e-mail: prets.anatoly@gmail.com

OpHuM ©3 CrOCOOOB TOBBIMICHUS SKOHOMUYHOCTA M O€30MacCHOCTH
ADC c OBICTpBIMH peaKkTOpaMu SBJSETCS MEePeXo] OT CMEUIaHHOIrOo
YPaHOBO-TUIYTOHHEBOI'O OKCHIHOTO TOIUIMBA K BBICOKOIIOTHOMY TOIUIMBY
C BBICOKOM KOHIIEHTpauuei aensuuxcs n3oronoB. Konuenmus BPECT —
peakTop Ha OBICTPBIX HEUTPOHAX ECTECTBEHHOM OE€30MacHOCTH C
3aMKHYTBIM ypaH-IUIyTOHUEBBIM TOIUIMBHBIM LIHMKJIOM K CBUHIIOBBIM
KUJIKOMETAJUIMYECKUM TEIUIOHOCUTEIIEM.

PaccmarpuBaercs psI TOIUIMBHBIX 3arpy30K, HO OJHOM U3
IEPCIEKTUBHBIX SIBJISIETCS YPAaH-IUIYyTOHUEBOE HUTPUIHOE TOILUIMBO, TJE
IJIAHUPYETCS  UCIOJb30BaTh OOCIHEHHBIX ypaH W IUTyTOHUH U3
JETKOBOAHBIX  PEakTopoB, Takux kak BBOP-1000, npu »stom
obOecnieunBaetcsi HapaboTka BTopuuyHOro toruBa (KB=1). Jlna ouenku
HEUTPOHHO-PU3UIECKUX MapameTpoB peakTopa
BPECT-O/1-300, B  wactHocTH  3(pdextuBHOro  Ko3(hPuIMeHTa
Pa3MHOKEHUS M JUTMTEIIBHOCTH KaMIAaHWM TOIUIMBA MCIOJIb30BAJICA MAKET
nporpamm MCUSTPU.

PaccMatpuBasiich J1BE€ KOMIIOHOBKM aKTHBHOM 30HBI, IepBasd
coopannas u3 TBC kBampaTHoii ¢hopmbl, BTopas U3 rexcaroHanbHbix TBC.
CyliecTBeHHbIMU OTIAMYUAMH, TOoMUMO TeomeTpun TBC, siBisieTcss macca
3arpy>kK€HHOTo TOIuiMBa. CTOUT TakKe OTMETUTbh, YTO MapaMeTphbl pacuera
3aJlaBaJIUCh 0€3 TeMIlepaTypHBIX MOMPABOK, HO MPH TOCTATOYHO IOJTHOM
ONMCAHUM AKTHUBHOW 30HBI, YTO TMOJIOKUTEIBHO CKa3bIBA€TCA Ha
MOJTYYEHHOM PE3YyJIbTATE.

[Tonydyensl 3HaueHus: 3PppexTuBHOr0 KodhPUIMEeHTa pPa3MHOKEHUS
JUUISL CBEXKETO AJIEPHOTO TOIUIMBA C TUTYTOHUEM M3 JIETKOBOJIHBIX PEAKTOPOB
1 00€THEHHOT0 ypaHa JJisl IepBOM M BTOPOM KOMIIOHOBKU aKTUBHOM 30HBI,
kotopbid coctaBmi 1,02 u 1,03 COOTBETCTBEHHO, YTO B IEJIOM
YAOBJIETBOPSIET YCIOBUE MAJIOTO 3araca peakTUBHOCTH.

JImuTenbHOCTh KaMIaHUM JUIsl IEPBOM U  BTOPOM KOMIIOHOBKH
aKTUBHOMU 30HBI cocTaBuia okojio 600 u 1000 > dheKTUBHBIX CYTOK, TaKas
pa3HUIIa B JUIMTEIBHOCTH KAMIIAHUM CBsSI3aHa C PA3HOM Maccou
3arpy>K€HHOTO SIEPHOTO TOIUIMBA. TaKXe MOJTYyYEHHbIE 3HAYEHUS] TOBOPST
O TOM, YTO HUTPUJIHOE YPaH-TUTYyTOHUEBOE TOILTUBO C O0ETHEHHBIM YPaHOM
Y IUTyTOHHUEM W3 JIETBOAHBIX PEAKTOPOB SIBIAETCS MPUEMIIEMBIM.
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YHUCJIEHHOE MOJEJINPOBAHUE T'HJIPOANHAMUKHU
B KAHAJIAX CJIOKHOM ®OPMBbI

Apmemvbes A. 1, Bbonoakos B. 1, Kypaenes A.l,
Conomaxa A.%, Lyoun AL bpernoaxos B.H?
' Tomexuii 20CY0apCcmeenHblil YHUugepcumen,
634050, 2. Tomck, np. Jlenuna, 36,
2 Cesepckuti mexnonoeuyeckuti uncmumym HUAY MUDH,
636036, 2. Cegepck, Tomckoti 0011., np. Kommynucmuueckuii, 65
e-mail: vnbrendakov@mephi.ru

['uapoauHaMyika 3aHUMAET BAXKHOE MECTO BO MHOTHUX TEXHHUYECKUX
YCTPOMCTBAX M XUMHUKO-TEXHOJOTMYECKUX IMpoIeccax. BulunucaurenbHas
TUAPOJMHAMUKA TIO3BOJISIET HE TOJIBKO aHAIM3UPOBATH W MPOTHO3UPOBATH
UCCIIeNyeMbI O0BEKT, HO B COBPEMEHHBIX YCIOBUAX CTAHOBUTCS BaXKHBIM
AJIEMEHTOM B MPOLECCE MPOECKTUPOBAHUS HOBBIX BBICOKOTEXHOJOTMYHBIX
npoaykToB. Ha cerogHsliHui J1€Hb YPOBEHb Pa3BUTHUSl BBIUUCIUTEIBHOU
TUAPOJIMHAMHUKYA HACTOJBKO BBICOK, YTO MPaKTUYECKHU JHOOOW Mporecc,
CBSI3aHHBIA C JIBUKEHUEM >KUAKOCTH, MOXET OBITh CMOJEIUPOBAH U
yuCcieHHO paccuuTaH. CymiecTByeT OO0JbIIOE KOJWYECTBO Pa3IUUHBIX
NPUKIAIHBIX  TAKETOB, TMpEJHA3HAYEHHBIX NI  peIICHHUs  3ajaad
TypOYJ€HTHOTO  TEUEHMS, TEYEHUS  OCIO0XHEHHOTO0  XWMHYECKUMHU
peaKIusMH, TEUYCHHUSI B CJIOKHBIX T€OMETPUYECKUX (opMax, TeUeHHUs
COMPOBOXK/IAIOIIETOCS  TEII0-MAacCOOOMEHHBIMU Tpouieccamu  T.1. s
TOro, 4ToObl HayaTh paboOTaTh C TAKMUMHU MAKETaMU JOCTATOYHO HMETh
NEpBOHAYAJIbHBIE 3HAHUS [0 TPAHUYHBIM M HAYaJbHBIM YCIOBHUSM U
pexuMaMm TeueHus. [lonb3oBaTenb  BBIYMCIHUTENBHBIX  IAKETOB B
OONBIIMHCTBE CIy4yaeB JIMIIEH BO3MOXKHOCTU TIOHSATH YWCIICHHBIN
aJITOPUTM PEUIEHUS MOCTABICHHOM 3aa4H.

B npouiecce HayyHO-HCCIEI0BATENBCKON Pa0OTHI CTYJEHTAM TPETHETO
Kypca ObUIa TIOCTaBJ€HA 3ajJadya OCBOWTHh YHUCJICHHBIA METOJ PEIICHUS
cuctembl AU epeHIuaIbHbIX YpPaBHEHUH B YaCTHBIX MPOU3BOAHBIX
BTOpOro mnopsjaka. B kadectBe Tecra Obula BbIOpaHa cHCTEMa ypaBHEHHM
HaBbe-Ctokca. bpul  paccMOTpeH pa3HOCTHBIM meron, McxoaHbie
nuddepeHraibHble YPaBHCHHUS 3aMEHSJIMCh CHUCTEMOM anreOpanyecKux
YpaBHEHUN  Pa3HOCTHOTO  aHaJjora, KOTOpbIe  3alUChIBAIMNCH  Ha
pa3HECEeHHOW pa3HOCTHOH ceTke B (opme aenbra QyHKIUU. B kadecTBe
YUCJIEHHOTO METO/1a BEIOpAH METO YCTAaHOBJICHUS U HEsABHAsI 0000IIIeHHAs
CXeMa MEePEeMEHHbIX HarpaBieHuil. CTyIEeHTbl CO3Jalu KOJ IpPOrpaMMBl,
MPOBEJIM TECTOBBIE pACUEThl M COMOCTABWIM HMX C UMEHOIIUMUCS
AKCIEPUMEHTAIbHBIMUA JaHHBIMU. XOpONIIEE COBHAJEHUE pacuera u
HKCIIEPUMEHTA TOBOPUT O PaOOTOCIIOCOOHOCTH CO3AAHHOTO MPOEKTA.
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OCOBEHHOCTH HOAI'OTOBKH OIIEPATOPOB CUCTEM
BE3OITACHOCTH IJIAA PABOTBI HA ITPOMBIIIJIEHHBIX
OBBEKTAX

beoenxo H.T., ['00oebix A.B., Cmenanos b.11., [[legenesa A.A.
TI1Y, 634034, 2. Tomck, np. Jlenuna, 30
e-mail:nellydenko@gmail.com

Cucrema 0€30IaCHOCTH — KOMIUIEKC HHXXEHEPHO-TEXHUYECKUX
CPEACTB, OPraHU3ALMOHHBIX MEPONPUITUH U TMEpCOHala, KOTOpbIE
BBITIOJIHAIOT 3a]1auu o OOHapyKEHUIO u MIPECEUECHHIO
HECAHKIMOHUPOBAHHBIX TPEIHAMEPEHHBIX JEUCTBUA HAPYILIUTENIEH IO
OTHOILIEHUIO K paccMaTpuBaEMOMY 0O0BEKTY. OddekTrBHOE
(GYHKIMOHUPOBAHUE  MPOMBIILIIEHHBIX OOBEKTOB  HEBO3MOXKHO  0e€3
oOecrieyeHusi cucteM 0e30macHOCTH. MHXKEHEpHO-TEXHUYECKUE CPEACTBa
CUCTEMBI 0€30IIaCHOCTH OOBEIUHEHBI B €MHYIO CUCTEMY, II€ YIIPABJICHHE
OCYULIECTBJISIETCS.  OlEepaTopaMH  cuUCTeMbl  Oe3omacHocTd. Iloatomy
BOIIPOCHI KAYECTBA MOJITOTOBKU IEPCOHAIIA aKTYaJIbHBI.

B  pabGore  mpennaraercsi — MOAXOA C  HCHOJIb30BaHUEM
aBTOMAaTU3UPOBAHHBIX pabouux mecT (APM), Ha KOTOPBIX OCYIIECTBIISIETCS
MOATOTOBKA U OLIEHKA AEHCTBHI omepaTopa, Ipu MOMOIIN MOJAEIUPOBAHUS
paboThl cHuCTeMbl 0O€30MacHOCTH MPOMBINUIEHHOTO 00bekTa. APM
MPEACTABISAET COOOM CHEIHATU3UPOBAHHBIA MPOTPAMMHBIN  MPOAYKT,
BKJIIOYAIONIMI B ce0d MaTreMaTHU4YeCKyl0 MOJENb, KOTOpPas OMUCHIBAET
JNEUCTBUS HApyUIUTENsd, HCXOAd M3 OCOOEHHOCTEH paccMaTpUBAaEMOro
o0bekTa. Takxke (opMupyercs BuU3yalibHash 000JI04YKa, OTOOpakaroias
MH(OPMAIUIO O COCTOSIHUM TEXHUYECKUX CPEJCTB CUCTEMbI 0€30MaCHOCTH.
[lon ocobeHHOCTAMH OOBEKTa TMOHHUMAETCS CTENEeHb OCHAILEHHOCTH
TEXHUYECKUMU U WHXKEHEPHBIMH CPEICTBAMH, MPOTSIKEHHOCTh OOBEKTa,
pacnoJioKeHue npeaMeTa 3aliuThl U T.1. JlaHHbie 0 paboTe Bcex yCTpONCTB
BBIBOJSTCS B (hOpME, UMUTHUPYIOIIEH pealbHbIE YKPaHbl OTIEPATOPOB.

[ToaroToBKa CHENUATUCTOB C KCIOJIB30BAHHEM pPa3padaThIBAEMOTO
aHAJIMTUYECKOTO0 KOMILJIEKCAa MOXKET BKJIIOYATh B ce0sl cienyromue GopMmbl:
TEOpPETUYECKasT W TNpaKTUYecKas IMOJArOTOBKA, KOHTPOJb MOJYYEHHBIX
3HAHUM U OLEHKA HaBbIKOB. [Ipu STOM oOuEHKa yMeHuil oreparopa
MPOBOJUTCS C TOYKH 3PEHHS OBICTPOTHI, MPABUILHOCTH TMPUHSTHIX
pEIIeHU U COOTBETCTBUS JICUCTBUSM, YCTAHOBJICHHBIMH MPOLICTyPaMHU.

Takum 00pa3oM, pa3padoTka Mo3BoJIsIeT CHOPMUPOBATH Yy OonepaTopa
ruOKUe aJanTUBHBIC HABBIKH, KOTOPhIE MOTYT OBITh HCIIOJIH30BaHBI B
MPOTHO3UPYEMBIX PEaJbHBIX YCIOBUAX €r0 JeSTEIbHOCTH.
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TEXHOJOI'UA AJ/IMTUBHOI'O ®TOPUAHOI'O IIEPEJEJIA
METAJIVIMYECKOTI'O BOJIb®PAMA

bonmosckas H.A., bpenoaxoe B.H., Kponoues E.B.
Cesepckuti mexnonocuveckuu uncmumym HUAY MUDHU,
636036, 2. Cesepcx Tomckoii 001., np. Kommynucmuueckuii, 65
e-mail: nboltovskayal5@gmail.com

ANIUTHBHAs TEXHOJOTUS W TPOIECC BOCCTAHOBJICHUSA (PTOPUIOB
TYTOIUIABKUX METAUIOB BOJOPOJOM MO3BOJSIOT IOJIy4yaTh METaJlIbl
BBICOKOM YHUCTOTHI, (POPMHUPOBATH 3arOTOBKM WU HU3JIEIUS Pa3HOOOpPA3HOU
CIIOXHOW (OpPMBI, KOTOpPbIE TPYAHO M3TOTOBUTH CYIIECTBYIOIIUMHU
MeToJaMu 00padOTKM METaJJIOB, U30MpaTeIbHO HAHOCUThH TOKPBITUS
pa3IMYHOTO Ha3HAUYEHMsS Ha U3JENMs pa3HOM NpUpOAbl, 4YTO Oyner
CHOCOOCTBOBATh COXPAHEHUIO YHUKAJIBHBIX CBOMCTB 31eMeHTa. Bonbdpam
SBIIIETCS ~ CaMbIM TYTOIUIABKUM METaJJIOM, O0JIaJJalolMM BBICOKOM
CTENEHbIO TBEPAOCTH MU XUMHUYECKOW HEWUTpanbHOCTHIO. IIpom3BoacTBo
YHUKAQJIbHBIX M3ACIUN U TOKPHITMM U3 BOJb(ppamMa B psAlae CIIydaes
BO3MOXKHO TOJIbKO TP HCIOJb30BAHUU IPOLECCA BOCCTAHOBJICHHUS
rekcadropuaa Bodbppama BomopoaoMm. HeoOxommmsiii st storo WFg
roToBAT (QTOopHpoBaHMEM BoJb(ppama @GTOopoM C  TOCIEIyHOUIEH
KOHJICHCAIlMEH TMONy4YeHHOTo mpoaykTa. OIHAKO MPU TOM JOCTUTAETCS
OTHOCUTEJIbHO HHU3Kasl IMOJIHOTA HCIOJIb30BaHUS (PTOpa, YTO YAOPOXKAET
IPOAYKIHIO U TpeOyeT 00e3BpeKMBAHUS BBHIXOISAIINX Ta30B. Jis pemenus
ITOM W JIPYrUX MpoOJieM, TaKUX KaK CKOpPOCTh Iporiiecca (GopMUPOBaHUS
U3JIENNS, PEXUM OTBOJIA ra30B, ONpeesieHue ONTUMAIbHOM TeMIepaTyphl,
NaBJ€HUs,  KOHUEHTpauuu W JAp.  [apaMerpoB,  HE0OXOIUMO
c(opMyJIMPOBATH Psi/l HOBBIX 3ajau.

PaccmoTpeB paHee MPOBOAMBIIMECS SKCIEPUMEHTHI (pa3MelieHUe
TpaneureBUIHBIX JIOJOK Ha pa3HbIX sipycax B Ipolecce (TopupoBaHus,
pPEaKIMOHHBIX KaMep C Ta300TBOJHBIMH TpyOKaMu M Jp.) MpeajgaraeM
YCOBEPIICHCTBOBATh JTaHHBIE MPOIECCHI, PEIINUTh MOCTABJICHHBIE 3a/1a4M,
BHECTHM HOBHU3HY W TOCTapaThCs CO3/aTh PEATbHYIO YCTaHOBKY, YTO B
OyAyIieM mpeaoCcTaBUT BOZMOXKHOCTh TIEUaTH U3JIEIHA U3 METATUTHYECKOTO
BOJIb(pama npu nomoiuu 3D-nipuHTEpA.
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OIPEAEJEHHUE ONTUMAJIBHOI'O PACIHIOJIOKEHUSI
MEPUGEPUIMHOI'O KAHAJIA JIUISI OBJYYEHMS **MO B
PEAKTOPE UPT-T

bonoapenko E.A, Hatimywun A.I'., Anukurn M.H., Jlebeoes U. .,
Konosanos I1.1.
Hayuonanvuwiii uccneoosamenvckuii Tomckuii noiumexuudeckuil
yHusepcumem, 634050, 2. Tomck, np. Jlenuna, 30
e-mail: evgeney345@yandex.ru

M3BecTHO, 4T0 1715t 3peKTHBHOTO 06mydeHns “°"Mo 0coboe 3HauYCHHe
UMEIOT HEUTPOHBI ¢ 3HeprusMu B mHTepBaie 367-907 5B [1], Tak kak B
TOM JHEPTeTUYECKOM HHTEpBaje HanOojIee aKTUBHO MPOTEKAET peaKius
®Mo + n = *Mo. Jnss  opraHuzanuy  JAOMOJHUTEIBHOTO KaHayla
HEO0OXOAMMO CO3JaTh YCIOBUSA JIJIs TPeo0IaiaHusl JaHHON SHEPreTUYECKON
TpyHIbl HEUTPOHOB B 00IIIEM MOTOKE.

B makere MCU-PTR 06pia paspaGotana monens peakropa MPT-T,
KOTOpasi  MO3BOJISIET  NIPOM3BECTH  pacyeT  IUIOTHOCTEH  MOTOKOB
PE30HAHCHBIX HEHTPOHOB B OepmiuineBbix Onokax [2]. Ha pucynke 1
IPEJICTaBICHbl PE3yJbTaThl pacyeTa IJIOTHOCTEW MOTOKOB PE30HAHCHBIX
HEHTPOHOB B OTpa)arele.

8,7ac+11] 1,69e+12] 2,09e+12] 2,17e+12| 1,91E412

1,67E412

2,09E412 2,94E+12
2,34E+12 4,90e+12| 5,15E+12 3,29E+12
2,35E412 4,92e+12| 5136412 3,27E+12
2,14E412 2,91E+12
1,71E412

8,94e+11| 1,72e412] 2,118412] 2,28e+19)

Pucynok 1 — [I10THOCTH TOTOKOB PE30HAHCHBIX HEUTPOHOB B OTpa)KaTese

N3 pucynka 1 BUAHO, YTO MAKCHUMAaJbHbI HEUTPOHHBIA MOTOK C
sHeprusMu B auanazoHe 367-907 5B wHaOmromaeTcsi B IEHTPATbHBIX
OepureBbix Onokax. bepuiumeBbie O0JI0KM B MPaBOW YacTU OTPAXKATEIS
SBISAIOTCA ~ Hauboyiee  TMEpPCHEKTUBHBIM  MECTOM  PACIOJIOKECHHS
HKCIIEPUMEHTAIBHOTO KaHaja JUisl 00JydyeHus *Mo. TToTOK HEHTPOHOB B
npaBoil yactu nepudepun AoCcTUTAET Topsiaka 65 % OT MOoToKa B IEHTPE,
YTO 3HAYUTEIHHO BBIIIEC AHAJIOTMYHBIX MOKA3aTelel B OCTAIBbHBIX YaCTSIX
nepudepuitHOTO OTpaKaTEeIIs.

JIUTEPATYPA
1. Ckypunun B.C. MeToasl M TEXHOJOTHH TMOJYyYEHUS paauodapMmipenaparoB. —
Towmck: TITY, 2012. — 139 c.
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2. llxaporckmii J[.A. Onucanue NPUMEHEHHUS W HMHCTPYKLHS JIs IOJIb30BaTEICH
nporpaMmM, coOpaHHbIX U3 Moaynei nakera MCU-5. — Mocksa: MU®DU. 2012 . — 11 c.
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OLIEHKA PAJIMAIITMOHHOM OBCTAHOBKUH,
OBYCJIOBJIEHHOM LLITATHBIMHU BBIBPOCAMMU
BEJIOSIPCKOM ADC

byepuna B.C., Ucmomuna H.IO.
Cesepckuti mexnonocuveckuu uncmumym HUAY MUDHU,
636036, 2.Cesepck, Tomckoti 061., np. Kommynucmuueckuii 65., e-
mail:NYlIstomina@mephi.ru

JlonroBpeMeHHasi ~ CTpaTerusi pa3BUTHS  aTOMHOM  SHEPreTUKHU
IpeanojaraeT mnepexoJ K MPOrPEeCCMBHON TEXHOJIOTMH 3aMKHYTOTO
TOIUIMBHOTO IMKJIA, OCHOBAaHHOW HA MCHOJB30BAHMM TaK Ha3bIBAEMBIX
OBICTPBIX SIIEPHBIX PEAKTOPOB. YXKE€ IMpU MPOEKTUPOBAHUU TEPBBIX
HPHEPreTUYECKUX PEAKTOPOB Ha OBICTPHIX HEUTPOHAX OOJIbIIOE BHUMAaHUE
YAEISI0CH BOIpocaM obecrieueHrs 0€30MacHOCTH KaK PH UX HOPMAJIbHON
paboTe, Tak W MNpU aBApUWHBIX cUTyalusx. HampaBieHus mnoucka
COOTBETCTBYIOIIUX MPOEKTHBIX PELIEHUN ONpenessatoTcss TpeOOBaHHEM
UCKIIFOUYNUTH HEJOIYCTUMBIE BO3ACHCTBUS Ha OKPYKAIOLIYIO Ccpeay H
HacerneHne. M Tak kak mTaTHBIM pexxuMm padbotel ADC compsbkeH C
MOTEHIUAJIBHOW BO3MOXHOCTBIO NIONaJAaHusl PaJUOHYKJIIUIOB B IPU3EMHBII
cioil  atMocdepbl, HEOOXOAMMAa  OLEHKAa CTENEHU  3arpsA3HEHUus
NOBEPXHOCTU U JI030BBIX HArpy30K HAcCEJICHHsI C LEJIbI0 HEAOIYIICHUS
MPEBBIIIEHUS HOPMATUBHO YCTAHOBJICHHBIX MPEAEIOB KOHUEHTpPAUUh U
7103.

B nanHoii paboTe BO3AEHCTBHUE IITATHBIX PAIMOAKTUBHBIX BHIOPOCOB
ADC Ha HacelneHue pPaCCUMTBHIBACTCS C IOMOIIBK IPOTPaMMHOIO
KOMILJIEKCa «APUAY, pabota KOTOPOTO Oasupyercs Ha
B3aMMO/JICHCTBYIOLIUX apyr C IpyroM  reoMHpOpMalOHHOM,
MOJICJIUPYIOIIEH UM JKCHEPTHO-aHAUIMTHYECKON cuctemM. B pokmane
NPEACTABICHbl  PE3yJbTaTbl MPOTHO3HOW  OLIEHKM  PaJUallMOHHOTO
BO3JICKCTBUS Ha HACEJICHWE IITaTHBIX BBIOpocoB bemospckoir ADC
(BADC). B kauecTBe HayaJdbHBIX JAaHHBIX, HCOOXOJUMBIX JJII PAacUETOB,
OBLTM  B3ATHl CBOWMCTBA PATUOHYKIHMJIOB, PAIAOHYKIHIHBIA COCTaB
mTaTHBIX BeIOpocoB BADC, mapameTpbl UCTOYHMKA, TOJ0BAsi pO3a BETPOB
CBepi10BCKO# 001aCTH M HaceneHre paiiona pacnosioxerust BADC.

Pe3ynbTaTaMu TPOTHO3HBIX PACUETOB SIBISIOTCSA: KOHLIEHTPALIMS
PaAMOHYKIIUJIOB HAa TTOBEPXHOCTH, SKBUBAJICHTHBIE J103bI, 00YCIOBICHHbBIE
PAaAVOHYKIIUJIAMUA Ha TMOBEPXHOCTH. AHAIM3 pPaJUALMOHHON OOCTaHOBKH
MPOU3BOIUTCS HA OCHOBE COMOCTABIICHUSI MOJTYYEHHBIX JAHHBIX C HOPMaMH
paavalMOHHON 0€301MacHOCTH.
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IMPEAITPOEKTHOE I'EOTEXHOJIOT'HYECKOE
MOJAEJIUPOBAHUE OTPABOTKH BJIOKA MECTOPOKJIEHUA
YPAHA METOJOM CKBAXKUHHOTI'O ITIOJA3EMHOI'O
BBIINEJTAYNBAHUA

T'onuaposa H.A., I'vyyn M.B., Hockoe M.J].
Cesepckuti mexunonocuveckui uncmumym HUAY MUDHU,
636036, 2.Cesepck Tomckoti 06.1., np. Kommynucmuueckuu, 65
e-mail:aleksandrovad270@mail.ru

Cnoco6 nmoazeMHoro ckBaxuHHoro BoienaunBanus (CIIB) siBnsercs
OJTHUM W3 HamOoJiee TMEePCIeKTUBHBIX METOJOB JOOBIYM ypaHa, a TaKXKe
oosee A(PGEeKTUBHBIM, IO CPABHEHUIO C TPAJAMIIMOHHBIMHU CIIOCOOaAMU
no0bIYM  ypaHa TMpu pa3paboTke O€IHbIX U TIIyOOKO3aJIeraroiux
MecTopokaeHu. I(PGhEeKTUBHOCTh OTPAOOTKH AKCILUTYaTallHOHHOTO OJIOKa
BO MHOTOM 3aBHCHUT OT BBIOOpA ONTUMAJILHON CXEMbI BCKPBITHS Ha CTaJIUH
OpoeKTUpoBaHus. [l pemieHwss JaHHOW 3aJaud  11eJIecoo0pa3Ho

UCIIO0JIb30BaTh METOBI MHOTOBapUaHTHOTO MaTeMaTU4YECKOro
MO/ICJIMPOBAHUS.
B HACTOSIIIEN pabote paccmMaTpuBaeTCs MIPUMEHCHHUE

TFEOTEXHOJIOTMYECKOM MOAENHpyromen cucteMbl «Kype» st mporHo3Horo
MOJICJIMPOBAHUSL OTPAOOTKH Pa3IMYHBIX IPOEKTOB AKCILUIyaTallMOHHBIX
OJIOKOB ¥ BbIOOpa HaWiydyllero BapuaHTa. | €0TEeXHOJOrnyecKas
Monenupyromas  cucrembl  «Kype»  paspaborana B CeBepckoM
TEXHOJIOTUYECKOM HMHCTUTYTE HalMOHanbHOrO  HMCCIIENOBATENBCKOIO
saepHoro yHuBepcurera «MHWU®OU» u npuMeHseTcs IJId MOBBIIICHUS
abdextuBHOCTH 100BIUM ypana wmetogom CIIB  Ha poccuiickux
npeanpusatusx. Pabora cuctembl «Kypc» ocHOBaHa Ha MaTeMaTUYECKOMN
MOJIEJIH, ONUCHIBAIOIIEH (PU3UKO-XUMUYECKHE TPOLIECCHI, TPOUCXOASIINE B
MIPOAYKTUBHOM T'OPU30HTE IIPU CEPHOKUCIOTHOM BBILIEIaYMBAHUM YpaHa.
['eonoro-maremarnueckass MOJEIb  INPOAYKTUBHOIO  TOPU30HTA,
BKJIIOYAIONIAsl  paclpelie]ieHue  MPOJYKTUBHOCTH U 3PPEKTUBHOU
MOIIIHOCTH, OblIa MOCTPOEHa B TOPHO-TEOJOTMYECKOW HH(POPMALIMOHHON
cucreme. C MOMOIIBIO CUCTEMBI ABTOMATU3UPOBAHHOTO NMPOEKTUPOBAHUS
AKCILTYyaTallMOHHBIX 0710KOB MoauroHoB CIIB ObuiM MOCTPOEHBI MPOEKTHI
AKCIUTyaTallMOHHBIX ~ OI0kOB. C  MOMOUIBI0O  I€OTEXHOJIOTUYECKOMN
MOJEIUPYIOIIEN  CUCTEMBl  NPOBEACHBI  PacyeTbhl M PacCUUTaHA
ce0eCTOMMOCTh,  MPOBEAEH  CPaBHUTEIbHBIM  aHamu3, OIpejesieHa
ONTHUMajbHasl CX€Ma BCKPBITHUS, KOTOpas TO3BOJUT  COKPaTUTh
KalMTaJIbHBIE 3aTPaThl HA TOPHO-TIOJITOTOBUTEIBHBIE pA0OTHl U YMEHBIIIHUTH
IKCIUTyaTallMOHHBIE PacXobl B Mpoliecce OTpabOTKH OJIoKa.
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CPABHEHMUE DO®EKTUBHOCTHU IPUMEHEHUA
MEHTATOHAJIBHOM Y TEKCATOHAJIBHOM CXEM
PACHOJIOXKEHUSA CKBAKUH JJIAA 1OBbIYY YPAHA
METO/J1OM CIIB

I'ycapos M.A., LlpaunepA.3., Hocxoe M./].
Cesepckuti mexunonocuveckuu uncmumym HUAY MUDHU,
636036, 2.Cesepck Tomckoti 0611, np. Kommynucmuueckuii, 65
e-mail:mix.gusaroff@yandex.ru

Crnoco® MOA3eMHOIO BBILIETAYMBAHUS, B HACTOSIIEE BpEMs,
ABJIIETCS. OJHUM W3 HanOonee 3P(HEKTUBHBIX METOAOB T00OBIYM ypaHa.
B Poccun cnoco® Moa3eMHOr0 BBIMIENIAYUMBAHUS MPUMEHSETCA MPH
pa3palboTKe JlamvmaToBCKOTO, XOXJIOBCKOTO (aypanbckuit
YPaHOBOPYIHBIN paiioH) 151 XuarauHCKOTO (Butumcknit
YPaHOBOPYIHBIN pailoH) MECTOPOKICHUH.

VYpaHoBble MECTOPOXKICHHs, pa3zpabarbiBaemble B Poccum,
OTHOCSTCSI K TaJeopyclioBOMYy HHQUIbTpamoHHOMYy Tuiy. Kak
IPaBWJIO, TaKU€ MECTOPOXKJIEHUS OTpadaThIBAIOTCS PSIHBIMH WIH
SYEUCTBIMU ~ CXEMaMH, CpeOu  SUYEHCThIX CXeM  HauOoJibliee
pacnpocTpaHeHUs] TOJYYWIM TIeKcaroHaibHble. B maHHON pabote
npoBeneHo  cpaBHeHHWE  A(GOEKTUBHOCTH  TEKCAaroHaJbHOM |
MEHTAaroOHaAJILHOM CUCTEMBI JIsl 100bIuu ypaHna meronom CIIB.

CpaBHenus 3Q(HEeKTUBHOCTH MEHTArOHAIBHOM M TeKCaroHajabHOMN
CXEM pAaCMOJIOXKEHUS CKBAXKMH ObUIM TPOBEAEHHI HA OCHOBE
MaTEMaTUYECKOr0 MOJIEIUPOBAHMS C TOMOILBIO CIIEUATU3UPOBAHHOTO
nporpamMmmHoro obecneuenue «Kypey, pazpadorannoro 8 CTU HUAY
MUOU. B xone ucciaenoBaHuii ObUIM MPOBEACHBI MHOTOBAPUAHTHBIE
KOMITBIOTEPHBIE MCCIEIOBAaHUSI 10 NMPUMEHEHHIO MEHTaroHaJdbHOW U
reKCaroHaJIbHOM cucteM aia a00buu ypaHa meroaom CIIB. beuim
MOCTPOEHBI T€OTEXHOJIOIMUECKHE U(PPOBBIE MOJEINH, BKIOYAIOIINE B
ce0s TeosIoro-MaTeMaTHuyecKue MOJAENW PYIHBIX Tedl W LudpoBbie
MOJIEJM  JKCIUTyaTallMOHHBIX OnokoB. [IpoBeneHsl pacueTsl, B
pe3ynbTaTe KOTOPHIX OBUIM PACCUMTaHBl IOKAa3aTeIN OTPaAOOTKH
HKCIUTYaTaI[MOHHBIX OJIOKOB JUIS PA3HBIX CXEM PaCIOJIOKEHUS CKBaXKUH
Ha MOMeHT 80% W3BJIEUEHHSI HCXOIHOIO 3araca ypaHa.

AHanu3 pe3ynbTaTOB pacyeTOB IOKa3ajd, YTO IEHTaroOHaJbHbIE
CUCTEMBI MOTYT OBITh HCIOJIb30BaHbl AJi1 JAOOBIYM ypaHa METOAOM
CIIB u3 OenHbIX yYacTKOB 3aliekei, Korjaa OoJibllee KOJIMYECTBO
CKBOXHH IKOHOMHYECKU MeHee 3(P(heKTUBHO. JlaHHBIM cIOCOO MOXKET
ObITh PEKOMEHJOBAH [UJIsi KMCIOJB30BAHUS HAa  MPEANPUITHIX
pazpabarpiBalOIUX MeCTOpOXKaeHUs ypaHa meTtoaom CIIB.
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ABTOMATHU3UPOBAHHOE TPOEKTUPOBAHUE CXEM
BCKPbLITHUA TIOJIUT'OHOB CKBA’KMHHOI'O IOA3EMHOI'O
BBIINEJJAYNBAHUSA YPAHA

Iyyyn M.B., Ucmomun A./]., Hockos M.J[., Yeanoxkos A.A.
Cesepckuti mexunonocuueckui uncmumym HUAY MUDHU,
636036, 2.Cesepck, Tomckoti 06.1., np. Kommynucmuueckuu, 635,
e-mail: nmd@ssti.ru

D¢ddexTuBHOCTD npoiecca CKBaYKUHHOTO MOJA3EMHOTO
BEIICIIAYMBAHNASI  3aBUCHT OT  PCIICHWH, TPUHATBIX HaA  JTarme
MIPOCKTUPOBAHMSI CXEM BCKPBITHS 3a1eku. JJIT 0THOTO M TOTO K€ ydacTKa
3aJIe’KU MOXKET ObITh MOCTPOEHO HECKOJBKO PA3JIMYHBIX BAPUAHTOB CXEM
BCKPBITHSI, KOTOPBHIE MOTYT OTJIMYATHCS THUIIOM CXEMBI PACIOJIOKEHUS
TEXHOJIOTUYECKUX CKBAXKUH, PACCTOSHUSIMU MEXIY CKBXKUHAMU B pAJIax U
PACCTOSTHUSIMUA MEXIY PsSAaMu (IJIs1 PSIIHBIX CXEM), PACCTOSTHUSIMU MEXKITY
CKBKMHAMM (JIJIs1 TYEUCTBIX CXeM) U Jip. BbIOOp cxembl, oOecrieunBaroniei
ONTUMAJIBHYIO OTPAa0OTKY MECTOPOXKICHUS, OJDKEH OCYIIECTBIISITHCS Ha
OCHOBE aHaJU3a TEOTEXHOJIOTMYECKUX  MapamMeTpPoOB, IPOTHO3HBIX
FEOTEXHOJIOTUYECKUX M (PMHAHCOBO-dPKOHOMHMYECKHUX  IOKa3aTelieu
oTpaboTku OnokoB. Ilo3ToMy ISl MOCTPOEHUS W BbIOOpA ONTUMAJIBHOU
CXEMbl  BCKpBITHS  II€JeCOO0pa3HO  HMCIOJB30BaTh  COBPEMEHHBIC
UH(OPMAITMOHHBIC TEXHOJIOTHH.

B mnacrosimielr paboTe paccMaTpuBaeTCs MNPUMEHEHUE CHUCTEMBbI
aBTOMATHU3UPOBAHHOTO TPOCKTHUPOBAHUS DKCILTYyaTalIMOHHBIX OJOKOB IS
MOCTPOEHUSI U BbIOOpA ONMTHUMAIIBHOW CXEMbI BCKPBITHS Y4YacTKa 3aJIeKH
MJ1aCTOBO-MH(MUIBTPAITMOHHOTO MECTOPOXKIeHUs1 ypana. Ha mepBom aTame
MPUMEHEHUSI CUCTEMBI TMPOCKTUPOBAHUS BBOJSTCS HUCXOJHBIC JaHHBIE.
YacTh HMCXOAHBIX JAHHBIX BBOJUTCS TOJB30BAaTElIEM BPYYHYIO, Jpyras
4acTh UMIIOPTUPYETCS U3 0a3bl reoIoTnuecKuX AaHHbIX. Ha BTOpoM sTame
MPUMEHEHUSI CUCTEMBbI TPOEKTUPOBAHUS OCYIIECTBISETCS MOCTPOCHUE
pPa3TUYHBIX BAPHUAHTOB CXEM BCKPBHITHS B PYYHOM WM aBTOMATHYCCKOM
peXuMe, B COOTBETCTBUH C 3aJJaHHBIMH MTapaMETPaMH CETH PACITOIOKEHUS
CkBakHH. Ilociie dero TmPOBOMWUTCS ONTHMH3AIUS PACIOJIOKCHHUS
TEXHOJIOTHYECKNX CKBa)XHMH. B KauecTBe meneBbIX (PYHKITUH ONMTHMH3AITUN
UCIIONB3YIOTCS: BpeMsi uiu oTHomieHue JK/T (oTHomeHue oObeMa
OTKQY€HHBIX PACTBOPOB K TOPHOPYAHOM Macce Ojoka) s 3aJaHHOU
CTCTICHU W3BJICUCHHUS, CTCTICHh BCKPBITHS 3aacoB, CEOECTOMMOCTh JOOBIYH
ypaHa WId WX JUHEHHas KoMmOuHanus. Jlamee paccCUMTHIBAOTCS
rCOTEXHOJIOTHUECKHE  TapamMeTpbl  0JI0Ka, TEOTEXHOJOTUYECKUE W
(MHAHCOBO-2KOHOMHUYECKHE TOKa3aTenu oTpaboTku. Ha tperbem asTame
MIPOBOJIUTCS aHATU3 U BBIOOp Hanbosee 3P PEeKTUBHOM, C SKOHOMUIECKON U
TEXHOJIOTUYECKON TOUKH 3PEHUS, CXEMbI BCKPBITHSI.
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MOBMJIBHBIE TEXHOJIOI'MM J1JIS1 CBOPA ITIEPBUYHBIX
JAHHBIX ITPU PABOTE JOBBIYHOI'O KOMIIVIEKCA

Jlees H.E. ! Hemomun A.,ZZ.2
YTomcxuii 20CY0apCcmeeHHblil VHUGEPCUmMem cucmem YnpaeieHus u
paouosnekmponuxu, 2. Tomck, np. Jlenuna, 40
2CTU HUAY MUDU, 2. Cesepck, np. Kommynucmuueckuti, 65
e-mail: nikdeev94@gmail.com

CkBaxxunHoe noazeMuoe Boinienaunanue (CIIB) sBnsiercs oquum u3
HamOoJiee MEepPCHEKTUBHBIX METOAOB J00bIYM ypaHa [l]. YmpaBnenue
npeanpuaTueMm no Aooeide ypana merogom CIIB compsixeHo co cOopowm,
XpaHEHUEM, aHaIM30M M O00pabOTKON 3HAYUTENBHOTO KOJUYECTBA
pa3HOpPOAHBIX MJaHHBIX.  Jlmg pemeHuss 3THX 3a7ad  Ieraecoo0pa3Ho
MCIIONIb30BaTh CEIMATU3UPOBAHHBIE HH(POPMAIIMOHHBIE CUCTEMBI.

B macrosmee Bpems Ha poccunckux npeanpusatusx —CIIB
UCTIONB3yeTCsl MH(OpPMAIOHHAS CHCTEMa, COCTOSIAs W3 KIMEHTCKUX
MOJTyJICH U eIMHOM 0a3bl TEXHOJOTHUECKUX NaHHbIX [2]. ba3a manubix (b/1)
COJEPKUT BCIO HMHPOPMALMI0O O TEXHOJOTMYECKUX OO0bEeKTax U
o0ecrieunBaeT  LEJNOCTHOCTh,  OJHOPOJHOCTb,  HEMPOTUBOPEUMBOCTH
JTAHHBIX. Knuenrtckue MOJTYJIH SIBJISTFOTCS MPUIOKEHUSIMU,
npelHa3HaYeHHbIMU Ui paboThl HAa TEPCOHAIBHOM KOMIIBIOTEpE U
o0ecreunBaoIIie pelIeHUue OTIENbHBIX 3a/ad B PaMKaxX JOJIKHOCTHBIX
00s13aHHOCTEW COTPYAHUKOB MpennpusaTus. Pa3sButune nHPOpPMAIIMOHHBIX
TEXHOJIOTHH TTO03BOJIET pa3padboTaTh KIMEHTCKHUE MOAYJIHN paboTaromme Ha
MOOMJIBHBIX YCTpPOMCTBaX M OOECHEYMBAIOIIME BBOJ W IPEACTABICHHE
JTAaHHBIX ~ HETMOCPEACTBEHHO  HA  TCOTEXHOJOTHMYECKOM  ToJie ¢
UCTIOJIb30BaHUEM TE€OJIOKAINH.

B nanHoil pabore mnpencraBieHa (yHKIHMOHAJIbHAs CTPYKTypa
MOOUIIFHOTO TIPHJIOKEHUSI COCTOSIIAs U3 TPeX OJOKOB: B3aMMOJCHCTBUS C
noJib3oBaTesieM, JokanbHo B/l n cuaxpoHu3anuu qaHHbIX. [lepBhiil 610K
o0ecrieunBaeT BBOJA W MPEACTABICHUWE JaHHBIX M Treojokamnuio. biok
pa3pabaTbiBacTCsi  Ha  OCHOBE  OTKPBITOM moomnpHOM — TUC
«NextGIS Mobiley. Jlokaneaas BJ] obecrieunBaeT paboTy MPHUIOKCHHS B
pexxknMe oduIaiiH U peaau3oBaHa ¢ momomsio «SQLitey. ITocmeauuit 610K
oOecrieuynBaeT CUHXpOHM3AIM0 uHpopManmu Mexnay b/l Ha mMoOuiabHOM
YCTPOMCTBE U CEpBEPE MPEATPUSITHUS.

JIUTEPATYPA
1. Mawmunos B.A., Ilerpor P.II., Illymanus I'.P. u ap. [JobOprya ypana meromom
MMOJA3€MHOTO BhIenaunBanus.— M.: Atomuzaar, 1980.- 248 c.
2. Wcromun A.Jl., babkua A.C., Hockor M.Jl.m np. Cucrema wHPpOPMAIIMOHHOM
MONJEPKKH  YIpaBlieHUs J0ObIYeld ypaHa METOJAOM CKBRXHHHOTO TOA3EMHOTO
BhITIICIaunBaHus // ABTomMaTu3anus B mpoMbiiiuieHHocTd. — 2011, — Ne 1, C.5-9.
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YUCJIEHHOE MOJAEJIUPOBAHUE INPOLHECCA 9KCTPAKIINHU

Emanaxoe A.B.", Bpenoaxos B.H? Kpueonycmos CHU*?
' Tomexuii 2ocyoapemeennviii ynusepcumenn,
634050, 2. Tomck, np. Jlenuna, 36,
2 Cesepckuti mexuonoeuyeckuti uncmumym HUAY MUDU,
636036, 2. Cegepck, Tomckoti 00n., np. Kommynucmuueckuti, 65
e-mail: vnbrendakov@mephi.ru

OKCTpakuus, T.. pa3feJieHue, IMUPOKO MPUMEHSETCS B Pa3JIMYHBIX
XUMUKO-TEXHOJOTHUECKUX TMporeccax. COBPEMEHHbIC JKCTPAKIIMOHHBIC
amnmapatbl IpeACTaBISAI0T CO00M CIO0KHBIC TEOMETPUUYECKUE KOHCTPYKIIUU,
peanu3yronme rupoJuHaMUYecKue 1 MacCOOOMEeHHbIE Tporiecchl. OqHUM
U3 TAaKUX YCTPOWCTB SBIAETCS ammapaT KOJOHHOTO THIA s
B3aMMOJICHCTBUSI HECMEIIMBAIOMINXCS >KUAKOCTEW Pa3HOW IUIOTHOCTU B
MpOIECCax pa3feieHUsT U OYHUCTKM MPOAYKTOB METOAOM KHUJIKOCTHOM
AKCTPAKIHUU.

B kadectBe mpoOiieMbl, paccMaTpUBaeMOW TIPU  BBIMOJIHEHUU
MarucTepcko JHUCCepTAIIMOHHOW paboThl, OBUIM TOCTABJICHBI 3aJlauu
MOCTPOCHUSI MAaTEMAaTHYECKONW MOJENIM, CO3JaHhE KoJila MpOorpaMMbl
pELICHUsT MOJENW, aHajdu3 IMOJy4aeMbIX pe3yiabTatoB. B mporecce
CO3/IaHUsI MAaTEMAaTUYECKON MOJIEIIHA MPOLIECCA B3AUMOAEHUCTBUS )KUIKOCTEN
Pa3JIMYHON TIJIOTHOCTH B MPOTUBOTOKE OBLT PACCMOTPEH BapUaHT, KOTJa B
KOJIOHHY C 3aKpbITBIM IPOCTPAHCTBOM B BEPXHIOIO YacTh MOABOIUTCS
JKUJKOCTh BBICOKOM TUIOTHOCTH, a JKHJAKOCTh HHU3KOH TUIOTHOCTU
MOABOAUTCS B HIDKHIOK YacTh KOJOHHBI, OTBOJ >KHJKOCTH BBICOKOU
IJIOTHOCTH OCYIIECTBIISIETCST M3 HWKHEM 4YacTH KOJIOHHBI M OTBOJ
JKUJKOCTH HHU3KOM TIUIOTHOCTH W3 BEpPXHEM YacTU KOJIOHHBI, s
MOBBIMICHUS 3(PGHEKTUBHOCTH TIPOIECCa DKCTPAKIIMM TI0 BCEH BBICOTE
KOJIOHHBI PACIOJIOKEHBI TUCHEPTUPYIOIINE CMENTUBAOIINE JUCKH.

B xome paboThl maructpanToM Oblla cO37aHa MaTeMaThdecKas
MOJIEIb AKCTPAKIIMOHHOM KOJIOHHBI C JUCIEPTUPYIOIIUMU DJIEMEHTaMU
TapenpyaToro Tuma. Ha mepBoM »Tame chopmyinpoBaHa MU 3amucaHa
OJHOMEpHas  Mojenb  au(pdy3uOHHOrO  TUMA IS KaXIOW U3
B3aUMOJICUCTBYIOIMX (a3, BOJHOW U  OpraHudeckod. PacuerTsl,
BBITIOJIHEHHBIE O 3TOM MOJIEJIM TOKAa3aJId XOPOIlEee COOTBETCTBHUE IO
KOHIICHTpAIIMU I[EHHOTO TMPOAYKTa B OKCTPAKT€ C HMEIOIIUMUCS
SMIIUPUYECKUMU JaHHBIMU. B mpojovkeHun paboThl IIAHUPYETCS
CO3/JaHME TPEXMEPHOM OCECUMMETPUYHOW MOJEIHU  HUCCIEIYyEMOTro
mpoliiecca Ha OCHOBE TOJIHBIX (P PEpeHINATBHBIX YPAaBHEHUN B YaCTHBIX
MPOU3BOJIHBIX BTOPOTO MOPSJIKA, 3alMMCAHHBIX I KOMIIOHEHT BEKTOpa
CKOPOCTH CMECH M KOHIIEHTPAIMK IIEHHOTO MPOAYyKTa B KaXJ0W u3 ¢as ¢
y4€TOM MacCOOOMEHHBIX MPOIIECCOB.
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AJITOPUTMHUYECKASA MOJIEJIb ITPOTPAMMBI PACYHETA
TPEXMEPHBIX MATHUTHBIX ITOJIEH

Kpemnes U .A.l, Penves B.Ml, Menvnuuyx O.B.?

Y Tomcxuit norumexnuvecxuii YVHUBepcumem,
634034, 2. Tomck, np. Jlenuna, 30
2Ceeepcmn? mexHonocuveckuu uncmumym HUAY MUDU,
636036, 2. Cesepck, np. Kommynucmuuecxuii, 65
e-mail: ivankremlyov@mail.ru

OnHolt W3 BaXHBIX 3a7a4 B cepe DIEKTPOMEXAHUKH SIBIISACTCS
CO3/IaHUE OTKPBITOTO JJIsI NMOHUMAHUS U HCHOJIb30BaHWS B HAYYHBIX H
00pa3oBaTEIbHBIX LEIAX MPOrPAMMHOTO OOECIEUEHHS MO HCCIETOBAHUIO
XapaKTEPUCTUK MArHUTHBIX CUCTEM CIIOKHOW F'€OMETPUU U C HEIIMHEWHOU
xapaktepuctukon cpen. [lomoOHBIE TpOrpaMMHBIE KOMIUIEKCHI  yKe
CYWIECTBYIOT, HO UX HEJAOCTATOK 3aKJIFOYAETCS B CIOKHOCTH ONTUMH3AUU
FEOMETPUYECKUX W DHEPreTUYECKUX XApPAKTEPUCTHUK, YTO CBS3aHO C
pelIeHneM 3aJlayd MHOTOKpPaTHON MOJAM(UKAIIMA TEOMETPUN U PACUETHOM
obmactu. HeBo3MOKHOCT, MoOJM(UKAIIUK TIOCJIEIOBATEIIBHOCTH pacyeTa
AJIEKTPOMEXAHUYECKOM CHUCTEMBI B CBSI3M C 3aKPBITBIM XapaKTEPOM
MaTEMaTUYECKOM MOJICJIM MPUBOJAUT K HEOJHO3HAYHBIM PE3YJIbTATAM.
[TosToMy, Ba)XHO HCHOJB3ys COOCTBEHHBIC aJITOPUTMBI  CO3/1aTh
MporpamMmy, MO3BOJISIOIIYO IIOCTPOUTH KAPTUHY SJIEKTPOMATrHUTHOTO MOJIS
HEOOXOUMOM IJIEKTPOMEXaHUIECKOU CUCTEMBI. [1].

JIUTEPATYPA
1. AHanu3 BIUSHUS T€OMETPUU MOCTOSHHBIX MArHUTOB Ha SHEProdPPeKTUBHOCTD
anekTpomexannueckux cucreMm. JleonoB C.B., Kurano A.H., Kep6ens b.M.,

®énopos J[.d., MakaceeB I0.H., Kpemnér N.A. U3Bectust BbICIINX Y4eOHBIX
3aBepeHnit. dusnka. 2016. T. 59. Ne 2. C. 126-130.
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PA3PABOTKA ITPOT'PAMMBI VIS AHAJIM3A CUCTEMbI
BHYTPUPEAKTOPHOI'O KOHTPOJIA

Kysneyosa M.E. 1, beoenxo C.B. 1, Becenos M.C.?

Y Tomcxuii norumexnuuecxuii YVHUBepcumem,
634034, 2. Tomck, np. Jlenuna, 30
2Pocmosckuil Gunuan « Pocmosamommexsnepeoy
OAO «Amommexsuepeoy, 347388, 2. Boreooonck-28
e-mail:mek4@tpu.ru

CTpoHTENbCTBO aTOMHOW CTAHIIMA HAYWHACTCS C IMyCKOHAJIAOYHBIX
pador (IIHP). [ns oOecneyenus Oe3omacHoctu ADC mnpu [IHP
COTPYIHHUKHU ydacTka (pU3MYecKux W auHamuueckux ucnbitanuii (Y DAN)
OPOBOJAT JMHAMUYECKHE UCIHBITAHUS 1O TMPOBEPKE JIUHAMHUYECKUX
peXKUMOB pabOTHI IHEProbdIIoKa peakTopHOl ycraHoBkH Turia BBOP-1000.
Bo BpemMs  mpoBeneHHS ~ UCMBITAHUH C  TOMOIIBIO  CHUCTEMBI
BHyTpHpeakTopHoro KoHTpoisi (CBPK) peructpupyrorcss mnapamerpsl
peaktopa KKS  (Kraftwerk-Kennzeichensystem). TIlo mnoigy4YeHHBIM
napamerpaMm CcOTpyaHUkn YO/ npou3BOASAT aHalW3 W COCTABISIOT
nporokona [THP Ha obopynoBanum.

JIisi MUHUMU3aIMA TPYIOBBIX 3aTpaT MpU pabOTe C OTPOMHBIM
KOJIMYECTBOM OJHOOOpPa3HbIX JTaHHBIX OBLI CO3/laH OCHOBHOM M-daiin ¢
TEKCTOM  IporpaMmbl W pa3pabotaH rpaduyeckuidi  uHTEpPeic
nojip3oBaresiss ¢ nomompsio Guide cucremsr Matlab. Box ucxomgHbIX
JTaHHbIX Tpou3BoauTcs u3 (daitma Excel ¢ dopmupoBanuem wmaccuBa
JAHHBIX, TI0 KOTOPOMY OCYIIECTBJISIETCSI TOCTpOEHUE TpauKoB
3apucumocTH 3HadeHuit KKS ot Bpemenu. [IpumnoxkeHue coaep>KUT MEHIO
U3MEHSEMBIX MapaMeTpoB rpaduka, Ajig yI0oOHOTo pemakTupoBanus. s
TOTO 4TOOBI M30aBUTHCS OT JUITHUX pPedIeKCOB Ha rpaduke, IPUIOKEHHUE
UMEeT BO3MOXKHOCTh AaNMpPOKCUMHUPOBATH (PYHKIMIO C 3a/JaBacMbIM
koddurreHToM anmnpokcumari. Tak ke co3/laHHOE MPUITOKEHNE MOKET
uccienoBarb rpaguk Ha Bo3pacTaHue/yobiBanue QpyHkuuu. s ynodcrta
paboThI, CYIIECTBYET BO3MOXKHOCTb MTOCTPOCHUSI HECKOJIBKUX IpadKOB HA
OJTHOM YHMCIIOBOM OCH.

Pa3paboTanHoe NpUIIOKEHUE TO3BOJIAET OBICTPO W KAYECTBEHHO

MIPOU3BOJIUTH aHAIIM3 U O0PA0OTKY MOJYUYEHHBIX, B PE3YyJbTAaTe UCIBITAHUM
nanaeix CBPK [1].

JIUTEPATYPA
1. Kysuenosa M.E., beaenxo C.B. Pazpa®oTka aHaIUTHYECKONW MPOTPaMMBbl
nauabix CBPK. // VII [lkona-koHdepeHns MOI0IbIX aTOMIIUKOB CUOUpH: COOPHHUK
Te3ucoB —159¢. — 2016 .
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I'PYIIIIOBOE ITPUBJIMKEHUE B PEHITEHUH 3A/TAY
NEPEHOCA HEMTPOHOB

Jhyuk U.0., beoenko C.B., Hecmepoe B.H., 3opvrkun A.H.,
Poopuzo P.M.
Tomckutl norumexHu4yecKull yHusepcumenm,
634034, 2. Tomck, np. Jlenuna 30
e-mail: iol4@tpu.ru

B nactosmelt pabote peaan3oBaH UTEPAMOHHBINA MPOIECC PEIICHHUS
ypaBHeHUs BUa [1] Ay yCIOBHO-KpUTUYECKOU 3a/1auu B AUP(Y3MOHHOM
28-MU TPYNIOBOM MpUONKeHUH. PacdeT mpoBeneH 1Tl MOAKPUTHICCKOM
cucTeMbl u3 cdepsl 2%py0,. B kauectBe ONOPHBIX JAHHBIX, B3STHI
pe3ynbTathl paboTel [2]. B aTol paboTe mpuBeaeHB HanOoJee TOYHBIC U
MIOJTHBIE XapaKTEPUCTUKH CIIEKTPOB HEUTPOHOB.

Jlns opraHu3alMd HMTEPALMOHHOTO MPOLECCa PELIEHUs YCIOBHO-
KPUTUYECKOTO YpaBHEHHS HEOOXOAMMO 3a/aTh CIHEKTP MIHOBEHHBIX
HEHTPOHOB yf(E), ClIEKTp HEHTPOHOB CIIOHTAHHOTO JieNeHus y«(E) u cekTp
HelTpoHOB  (0t,N)-peakiuii  yon(E). OTmerum, uTo BBIOOp (QYHKIHMH
pacnpezaenenuss HeitpoHoB W crnektpoB  S(E,t) = Q(r.t)x(E) sBasercs
Ba)KHBIM 3TallOM MOJEIUPOBAHUSA, TO3BOJISIOIIUM CYIIECTBEHHBIM 00pa3oM
MOBBICHTH TOYHOCTh HCKOMBIX PEIICHHUHN.

Crnektpbl xf(E), xs(E) w3BecTHBI misi OOJBIIMHCTBA JEIISAIIMXCS
HYKJIUJOB W MOTYT OBITH aIMIPOKCUMHUPOBAHBI CHEKTPAIbHOW (HYHKIIHCH
VYarra.

CrekTp HEWTPOHOB y.n(E) TOdydeH myTeM anmpoKCHMAaIluH
pacuetHoii (ENDSF) wm »skcnepumenrtansHoit uHpopMaimun (EXFOR)
dyHKwei Buaa yon(E) = a ' (27) > exp(—(E-b)*/2a%), a = 0,77, b = 2,5.

B pabGore, ¢ wucnonpb3oBaHHEM JAHHBIX O BBIXOJIE HEHUTPOHOB U
MHororpynmnoBeix mnoaxonoB (BHAB-78, -93), monyden 28-rpymnmnoBoi
CIIEKTp IUIOTHOCTH 1OTOKa HeiTpoHoB (¢(E),1/cM*/c/MsB) u BemmunHa
NOAKPUTHYHOCTH cUCTeMbl ~1/(1—Kg). Bombiioe BHMMaHuE yAeIecHO
omnpeeneHuio (GYHKIIMA HYJIEBOTO pacIpeAeICHUs] HEUTPOHOB.

PacueTHpie nmaHHBIE XOpPOIIO COMVIACYIOTCS C  pe3yibTaTamu,

BBITIOJTHEHHBIMHU C MCIOJIb30BaHUEM pacueTHOro kojaa nporpammbl ANISN
u SCALE-4.3 (KENO- V.a, ENDF/B-V).

JINTEPATYPA
1. bemn [I., I'meccron C. Teopus simepHbIX peakTopoB. — M.: Atomwuszar,
1974. — 496 c.
2. Taherzadeh M., Peter J. Gingo. Neutron radiation characteristics of
plutonium dioxide fuel // Nuclear Technology. — 1972. — V. 15(3). — P. 396-410.
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MATEMATHUYECKAA MOJEJIb ITPOINECCA CYBJINUMAILINN
I'EKCA®TOPOCUINKATA AMMOHUA

Monoowix E.B., Illesuenxko M.E., bpenoakos B.H.
Cesepckuti mexnonocuveckuu uncmumym HUAY MUDHU,
636036, 2. Cegepck, Tomckoti 001., np. Kommynucmuueckuti, 65
e-mail: vnbrendakov@mephi.ru

MatemaTtuueckoe MOAETUPOBAHUE SBIIACTCS BAXHBIM HUHCTPYMEHTOB
Ipy  W3YyYEHUW PA3JTUYHBIX  XUMHUKO-TEXHOJOTUYECKUX  TPOIECCOB.
CoznanHasi ajekBaTHash MaTeMaTW4yecKash MOJENb IMO3BOJIIET HE TOJIBKO
0oree TOTHO TOHATH PacCMaTPUBAEMBIN MPOIIECC M CTETICHb BIUSHUS Ha
HEro pasau4HbIX (PaKTOPOB, HO M CTPOUTH NPOTHO3BI IO peau3aliu
UCCJIENYyEMON TEXHOJOTUU B HOBBIX PEKUMHBIX YCIOBHUSX M MPU HOBOM
anmapatHoM odopmiieHud. B oTnuyme oT QU3NYECKOro SKCIEPUMEHTA,
MaTeMaTHYECKOe MOJECIUPOBaHUE HMeeT Oosiee HU3KHE (PUHAHCOBBIE
3aTpaThl U 0OoJiee KOPOTKHE BPEMEHHbIE 3Tanbl. Bce 3TO BedeT K ToMmy,
4YTOOBI CTYJIEHTHI CTaplIUX KypCOB, BHE 3aBUCHUMOCTH OT BBIOpaHHOMN
CTeIMATU3alliH, TOJDKHBI OBLITH TTO3HAKOMHUTBCSA C OCHOBAMHU COBPEMEHHBIX
MOJIXOJOB K MAaTeMaTH4YeCKOMY MOJICJIHPOBAHUIO B WX MPEIMETHOU
o0nacTu.

B nanHOl paboTe mMpeCcTaBICHbI MEPBUYHBIE PE3YyNbTAaThl HAYYHO-
UCCIIEIOBATENILCKOM  pabOThl  CTYIEHTOB  YETBEPTOrO  Kypca  TIO
MaTeMaTHIECKOMY MOJIETTUPOBAHUIO mporecca cyonuManuu
rekcaTopocuiIMKaTa aMMOHHUS.

YyuThiBas BCIO CIOKHOCTh BBHIOPAHHOW TEMbI, KOT/Ia UMEEM JIEJI0 C
LEJBIM KOMIUIEKCOM TEIJI0-MacCOOOMEHHBIX IPOILIECCOB, ObUIO MPHUHSTO
pelieHue, YTO  CHayajga  HEoOXOJUMO  PACCMOTPETh  MpOIlecc
TeIIonepeaayr, KOTOpbIA  (opMupyeT Tojie  TeMmIepaTypbl B
paccmatpuBaeMoM o0ObekTe. TemmepaTypa, B CBOI OYEpelb, SBISAETCA
OJIHUM U3 OCHOBHBIX (PAKTOPOB, BIUSIONINX HE TOJBKO Ha 3PHEKTUBHOCTD
npoiiecca cyoJMmany, Ho ¥ BOoOI1le Ha BO3MOXHOCTb €ro peaii3aliu.

B xozie BbINOJIHEHUST UCCIEI0BATENbCKOM padOThl OblIa 3amucaHa U
YHCIEHHO peIIeHa MaTeMaTudeckas MOJeNb PACIpOCTpaHeHHs Teria B
Te€OMETPUYECKOM OOBEKTE CIOKHOW (OPMBI, B KOTOPOM OT/ICIBHBIE €ro
YacTM HMEIOT pasiauyHble (U3MKO-XUMHUYecKHe cBoicTBa. (Ocoboe
BHUMaHUE MPHU peaTH3alii MOJETU ObLIO yAETIECHO TPAHUYHBIM YCIOBUSAM
HAa JIMHUSX pa3TpaHUYeHUs JIByX MarephaloB. bbima pereHa
HECTAIlMOHAPHAsT OCECUMMETPHYHAS TPEXMEpHasi COMpsDKEHHas 3a7ada |
MOJIYYEHBI TTOJISI TEMIIepaTypa MPHU Pa3TMIHbIX BHEIIIHUX YCIOBHUSX.

B nanpHeiimeld paboTe MIaHUPYETCS € TOMOIIBIO TOJYYE€HHBIX
PE3YNBTaTOB CMOJEIMPOBATH MPOIECC CYOJMMAIMKM KaK C MOBEPXHOCTHU
UCCIenyeMOTo 00BeKTa, TaK U MPOIECC OOBEMHON CyOIMMAITIH.
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IMPUMEHEHUE TEKCATOHAJIBHOM CXEMBI CKBAKHWH C
HEPEMEHHBIM PEZKUMOM PABOTDI JUISA AOBbIYU YPAHA
METOJ1OM CIIB

Hecmepos A./]., Anosa A.O., Hockos M.]J].
Cesepckuu mexrnonoauyeckuul uncmumym HUAY MUDHU, 636036,
2.Cesepck Tomckou 0611, np.Kommynucmuyeckutl, 65
e-mail: BOOblegum@mail.ru

CkBaxkuHHOe moj3emMHoe BbimenauuBanue (CIIB) — cmoco6
pa3pabOTKN MECTOPOXKIEHUNU TMOJE3HBIX MCKOMAEMBIX, IPU KOTOPOM
MPOUCXOJUT BO3JEHCTBUE HA 3aJICKb HAa MECTE €€ 3alieraHus C IENbIo
NepeBoJia TMOJIE3HBIX KOMIIOHEHTOB B pacTBOp M TMOCHEAYIOIIEe HX
u3Bneuenue. Ilpu otpabdoTtke pyanoro tena merogom CIIB mpu momormm
reKcaroHaJIbHOM CXEMbl CKBa)KUH BO3HUKAIOT LIEJIMKH, 00pa30BaHHbBIC U3-3a
HEPAaBHOMEPHOTO TeueHUs pacTBOpoB. Llequk — yacTh 3a1eXu MOJIE3HOTO
MCKOMAeMOT0o, KOTOpasi OCTaeTCs IJIOXO MpOopabOTaHHOW MpHU pa3paboTKe
MecTopoxaeHus. Llenbro qaHHONi paboThI SBJISIETCS OoNpeeieHrue Hanbosee
¢ (exTUBHOrO BapuaHTa OTPAaOOTKM PYIHOTO Tejda TPU TOMOIIH
M3MEHEHHUS PEKUMOB T€KCArOHAJIBbHON CXEMBbI CKBaKHUH.

B pamkax Hacrosmed paboThl Ha OCHOBE MaTeMaTHYeCKOTro
MOJICIMPOBAHUSI TIPOBEJICHO HCCIEAOBAaHUE O0JaCTH BBIIIECIIAYNBAHUS
TeKCAarOHAJIbHOM CXEMOW C TEPEeMEHHBIM PEXHUMOM pPaOOThl CKBAKHH.
[TepeMeHHBIN pexkrM PabOTHI 3aKIIOYACTCS B MEPUOIAYECCKOM U3MEHEHUU
neduTa OTKauKM W 3aKadyku pacTBopa. MccienoBaHusi MPOBOJUIIUCH C
MOMOIIBI0  CIEHHAIM3UPOBAHHOTO TporpaMmHoro makera «Kypcy,
pazpadboranHoro B CTU HUAY MUDU. Cucrema «Kypc» mno3Bomasiet
co3/laBaTh HU(PPOBBIE MOJIEIU IKCILTyaTallMOHHBIX OJOKOB, BKIIIOYAIOIINE
B ce0sl MOJIENIU TEOJIOTUUECKON Cpellbl U TEXHOJOTMYECKUX OOBEKTOB, a
TaKke TMPOBOAUTHL MOJICTUPOBAHUE Tpoliecca BhIIIEIAYMBAHUS ypaHa.
brina mocTtpoeHa reoTexHOJIOTHMYEcKass MojJeNb OJIoKa, BKIIOYAIOIIas B
ceOs1 MCXOAHBIC MapaMeTphl PYJHOTO Tella W AKCILTyaTallHOHHOTO OJIOKa.
bblmn  BBIMOJIHEHBI pacyeThl, B PpE3yJIbTaTe€ KOTOPBIX MPOBOJMIOCH
U3MEHEHHE IEOUTOB TEXHOJIOTUIECKUX CKBAYKUH.

B xome amanm3a pacdyeToB OBLJIO BBISIBJICHO, YTO HCIOJb30BaHHE
MIEPEMECHHOT0 PeXUMa PAOOTHI MO3BOJISET JOOBITH OOJBINEE KOJIUYSCTBO
ypaHa, 4eM MpH HUCIOJIb30BaHUU PEKHUMA C TMOCTOCTOSHHBIMHU J1€OUTaMU
OTKAaYKHM ¥ HarHeTaHWs pacTBopa. [ €OTEXHOJOTHUECKHE MMOKA3aTeNH, TaKUe
KaK BpeMsi OTpaOOTKH, /T, yACIbHBIN PacXo] KUCJIOTHI MPU JOCTHXECHUU
MOMEHTAa KOHIIGHTpAllUM YpaHa B NPOIYKTHUBHOM pacTtBope 10 wmr/m,
JEMOHCTPUPYIOT A(DPEKTUBHOCTh BBHIOPAHHOTO cIocoba s OTpabOTKH
JTAHHOT'O PYAHOTO Tea.
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MOJAEJIUPOBAHUE IMTPOLHECCA MUT'PAIINN
JOJT'OKUBYIHIUX PAIMOHYKJ/INI0OB U3 'PAOPUTOBDBIX
PAJMOAKTHUBHBIX OTXO/10B

Ilasnwk A.O., Komnapeseckuu C.I'., becnana E.B.

AO «OnbimHo-0eMOHCMPAYUOHHBLU YEHMDP 8bl800A U3 IKCHIYAMayuu
ypau-epagumoswix s0eprvix peakmoposy, 636000, e. Cesepck,
Asmoodopoea, 13, Cmpoenue 1794,

E-mail: info@dnrc.ru

B Poccum HacuuThIBAa€TCS HECKOJIBKO JECSITKOB MPUPEAKTOPHBIX
xpanuuul IIYI'P, B KOTOpBIX HaXOAATCA TBEPABIE PAAUOAKTUBHBIE OTXOBI
(TPO), conepxamue obmydeHHbIN rpadur. B HacTosiiee BpeMsi OHU HE B
MIOJIHOM Mepe yIOBJIETBOPSIET 00JIe€ )KECTKUM COBPEMEHHBIM TPEOOBAHUAM
XpaHEeHUs] PAJMOAKTHBHBIX MaTepuaioB. BreimoaHeHue TpedoBaHMiA
0€3011aCHOCTH BO3MOKHO TOJIBKO MPHU YCIOBUM CO3JaHUS TOTOTHUTEIbHBIX
O0aprepoB. Co3gaBaemas OapbepHas cucTeMa JIOJDKHA O00ecleyuBaTh
ycioBus pasmemieHuss TPO, mpu KOTOPBIX IEPEHOC PaJUuOHYKIINIOB
BO3MOYEH TOJIBKO 3a cUeT ImpoueccoB Juddy3um.

B kadecTBe NepCrnEeKTHMBHOrO BapHaHTa pelieHus npodiemMbl B AO
«OAL VYIP» paccmarpuBaeTrcsi BapuaHT CO3JaHUA JONOJHUTEIBHBIX
O0apbepoB 0E30MACHOCTH IMyTEM 3aroJIHEHHS CBOOOJHOTO MPOCTPAHCTBA
XPAHWINIIA TJIMHUCTBIM PaCTBOPOM.

C uenbio onpeneneHus: CKOPOCTH MUTPALMKM PAIUOHYKIUAOB Yepes3
Takue Oaphephl Obla pa3zpaboTaHa KBa3MOJHOMEpHAs HECTallMOHapHas
Mozeib, omuceiBaomas npoumece muddysun C u *Cl ¢ yuerom
(GUIBTPAlIMOHHBIX IIOTOKOB. B  Xxoae paboThl TMpoBeIeHAa OIICHKA
clieqyomux (akTopoB, BIMSAIOIIMX Ha MPOLECC MaccolepeHoca
pazMOHYKINJOB Yepe3 Oapbepbl O€30MaCHOCTH. CKOPOCTh BbIIIETaUMBAHUS
pPafivOHYKIIUJOB, CKOPOCTb  (UIIBTPALlMU, MOPUCTOCTb, IUIOTHOCTD,
BJIarocojepkanue, kodhGuireHt copOuuu 1 TouHa 6apbepa.

Hns monatBepkaeHust 3(QPEKTUBHOCTH TaKOTO Crocoba Co3aaHus
WHXEHEPHBIX 0apbepoB U BepU(PUKALMK PACUETHBIX JAHHBIX pa3zpaboTaH
MaKeT XpaHWUJIUIIa, Ha KOTOPOM BBIMOJHEHA CEpUsl SKCHEPUMEHTOB IO
MOJICJIMPOBAHUIO TOBEACHUS PAIUOHYKIIUJIOB MPU COOPYNKEHUU OapbepoB
0€30MacHOCTH B CYIIECTBYIOIINX XPAHUIINIIAX.

B pe3ynbrare mMoaenupoBaHUE IMOKA3aHO, YTO B TEUEHHUE NBYX JIET
HaOJIIOICHUH, HE IPOU30IILIIO 3HAYUMOTO pacnpocTpaHeHus
PaAMOHYKIUIOB B MOPOJE, AAXKE MPU CO3JAHUU YCIIOBHI €€ MOCTOSHHOTO
YBIQXHEHHS, UYTO MOATBEPKIAET BBICOKUE MPOTHUBOMUIPAIIMOHHBIE H
MPOTUBO(PHIIBTPAITMOHHBIE CBOMCTBA TJIMHBI, UCIOJ30BAHHON B Ka4eCTBE
OapbepHOro MaTepuaa.
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OLIEHKA PAIMAIIMOHHOM OBCTAHOBKH,
OBYCJIOBJIEHHOM IITATHBIMU BBIBPOCAMU
KAJIMHUHCKOM ADC

Tonsxoea A.C., Hcmomuna H.IO.
Cesepckuti mexnonocuyeckuu uncmumym HUAY MUDH,
636036, 2.Cesepck, Tomckoti 0611., np. Kommynucmuueckuii 65., e-
mail:NYIstomina@mephi.ru

B Hacrosimiee BpeMsi OOHMM M3 TMEPCIEKTUBHBIX HaIpaBiIeHUN
pa3BUTHSL AaTOMHOM HHEPreTMKH SBIIAECTCS pa3paboTKa TEXHOJOTUU
3aMKHYTOTO SJICPHO-TOIUIMBHOTO IMKjaa. OCHOBOM KOTOPOW SIBIAECTCS
UCIIOJIb30BAaHUE KaK pEAaKTOPOB Ha OBICTPBIX HEUTpOHAX, Tak W Ha
TEIUIOBBIX. OKcIutyatanus peaktopoB ADC compsbkeHa C BbIOpocaMu
paauoOHYKIUI0B B atMocdepy. Takum 00pa3oM, OleHKa pajaHallMOHHON
00CTaHOBKH, OOYyCIIOBJIEHHON mTaTHBIMA BbeIOpocamu ADC, sBisgeTcs
aKTyaJbHOM 3a/1a4€eH.

B nanHOI paboTe mpoBedeHA OLIEHKa BO3ACUCTBUSA ILITATHBIX
pagnoakTuBHbIX  BeIOpocoB  Kamuuuuckoir ADC  (KADC) Ha
(OpMHUPOBAHNE TEXHOJOTUYECKH — H3MEHEHHOTO paJhallMOHHOIO (oHa.
Pacu€rbl mpoBeneHbl € MOMOIIBIO T'€OMH(OPMALMOHHOIO 3KCHEPTHO-
moxenupyrotiero kommuiekca (ITMOMK) «APMA». TUDMK npencrasisier
coboli  MPOOJIEMHO-OPHUEHTUPOBAHHOE  MPOTPaMMHOE  OOecIieueHue,
pa3zpaboTtanHoe B cpeje nporpammupoBanust Borland C++ Builder Pro. 5.0.
HavyanbHbIMM JaHHBIMHU, HEOOXOJUMBIMHU [UJII PACUETOB, SBJISIOTCS:
uHpopmanusi o paiioHe pasmenieHuss KADC, romoBas pos3a BETpOB
TBepckoil o0nacTH, CBOMCTBA pPAJUOHYKIHAOB, HYKJIUIHBIA COCTaB
mratHbeIX BeIOpocoB KADC, mapamerpsl ucTtouHuKa. B mporecce paboTh
ObLIa co3aHa HUgpoBas MOAEIb MECTHOCTH, BKJIOYarouas (pU3NYecKyro
KapTy MECTHOCTHU, NOTEHIIMAIbHO-0NacHbI 00beKT — KADC, HaceneHHble
IOYHKTBI, KOHTPOJIbHbIE TOYKH, mpodmid. OleHKa paaualuoOHHON
OOCTaHOBKM TpOM3BOJAMJIACH Ha OCHOBE aHallu3a paclpeaeieHus
MOIIHOCTH JKBHUBAJICHTHOM J103bl BJIOJIb MpPOGUIEH, NPOBEACHHBIX B
okpectHocTH KADC ¢ ceBepa Ha 10T U C 3amajia Ha BOCTOK C MepeceueHUEM
B TOYKE PAaCIOJIO)KEHHUS] UCTOYHMKA. Pacder 103 B KOHTPOJBHBIX TOYKaX
M0Ka3aj, 4YTO TEXHOJIOTHYEeCKU-U3MEHEHHbIN (DOH Ha TpU MOPsIIKa MEHBIIIE
OCHOBHOI'O TIpezesia A03bl HOPM paJualMOHHOW Oe3omacHOCTH. Takxke
OBLJIO BBISICHEHO, YTO 7032, 00YCJIOBJICHHAs PaJMOHYKIUAaMHU B BO3JIyXe€,
ABJIIETCSI OCHOBHBIM  (hakTOpOM, (HOPMUPYIOIIUM TEXHOJIOTUYECKHU-
n3MeHeHHbI (oH. ComocTaBlieHHE TMOJYYEHHBIX JAHHBIX C HOPMaMmH
paauanMoHHONW O€30MacCHOCTH MO3BOJISIIOT CHeiaTh BBIBOJ O TOM, YTO
mraTHasa skcruryarauus KADC He3HaYuTENbHO BIMSET Ha SKOJOTHUECKYIO
o0cTaHOBKY paiioHa pazmernieHuss KADC.
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METO/bI KJIACTEPHOI'O AHAJIN3A J1JIA
KJIACCUPUKAINH IKCIITYATAIITMOHHBIX BJIOKOB
I'EOTEXHOJIOI'HYECKUX ITPEJATIPUATHUN

Cepoun A.B., I'vyyn M.B., Hockos M.J]., Caxupko I' K.
Cesepckuti mexunonocuueckui uncmumym HUAY MUDU,
636036, 2. Cegepck, Tomckoti 00.1., np. Kommynucmuueckui, 63,
e-mail: serbin-96@mail.ru

Opaum u3 HamOoJiee MEPCHEKTUBHBIX METONOB TOOBIYM ypaHa, Ha
JAaHHBII ~ MOMEHT, SIBIIIETCA  METOJl  CKBaXXWHHOTO  MOA3E€MHOTO
BeimenaunBanus (CIIB). Ilog3eMHoOe BhlllieTaunBaHUE SIBISCTCS CI0KHBIM
(GUBUKO-XMMUYECKUM  THAPOJAMHAMHYECKUM  TporieccoM.  CIOXHOCTb
ynpasieHust npoueccoM CIIB Bo3HMKaeT H3-3a BBICOKOW HMHEPTHOCTH
CUCTEMBI, OTPAaHWYEHHBIX CIOCOOOB  BO3JEHCTBUS HAa  JUHAMUKY
IE€OTEXHOJIOTUYECKOTO npolecca, a TaKXKe HEBO3MO>KHOCTH
HENOCPEICTBEHHOTO HAOIOACHMSI 3a IMPOLECCOM. OKCIUTyaTallMOHHBIE
nokasareyu oTpadoTku O010ka mMerogoM CIIB 3aBUCAT CIOXHBIM 00pa3oM
OT TEXHOJIOTUYECKHX M TEOJIOTMYECKUX NapaMeTpoB. s BBISBICHHS
BIUSIHUA (DAKTOpPOB Ha TMOKa3aTelld OTPabOTKU OJIOKOB LEIECO00pa3Ho
MCIIOJIB30BaTh METOJI CTATUCTUYECKOTO aHanu3a. OTHUM U3 TaKUX METOJIOB
ABJISICTCS KJIACTEPHBIN aHAJIN3.

KiacrepHslii aHaM3 — 3TO MHOTOMEPHBIM CTaTUCTHYECKUU METOI,
NpEeIHA3HAYEHHBIH I KJIACCU(DUKAIMOHHOTO aHalh3a 3HAYUTEIBHOrO
KOJIM4YecTBa OOBEKTOB MCCIIEIOBAHUSA, U MPU3HAKOB, XapaKTEPU3YIOLIUX
3TH OOBEKTH. Pe3yabTaToOM NpPUMEHEHHsS METOo/a SBISIETCS pa30HeHHe
MHOXECTBA  HCCIEAYeMbIX  OOBEKTOB, B  JIaHHOM  cllydae -
AKCIUTyaTallMOHHBIX OJIOKOB, Ha OJHOPOAHBIC TPYIIIbI, Ha3bIBAEMBbIC
KJIacTepaMu. boJibIIo€ JOCTOMHCTBO KJIACTEPHOrO aHAIW3a B TOM, YTO OH
Ta€T BO3MOKHOCTh TMPOU3BOJUTH pa30HEHHE OOBEKTOB HE MO OJHOMY
IPU3HAKy, a N0 psAAy npu3HakoB. KiacrepHsli aHanu3 IPEACTaBIIEH
HA0OpOM  pa3iIMyYHbIX alropuT™MoB. Haumbonee pacnpocTpaHEeHHBIMU
QIrOpUTMaMM  SIBIISIOTCS:  MEpapxXuyeckui, k-cpeaHue, c-cpeaHue,
BBIJICJICHUE CBSI3HBIX KOMIIOHEHT, MOCJIOWHAS KJIacTepu3anusi. AJITOPUTMbI
OTJIMYAIOTCSL TI0 BBIYMCIUTEIBHOM CJIO0KHOCTHU, TUMY BXOJHBIX JAHHBIX, a
Takke 1o (opMe HCKOMBIX KiacTepoB. [IIsl MOCTHXKEHHS HaWITy4lIero
pe3yibTaTa B NPUMEHEHUMU  KIACTEPHOTO  aHaiu3a, HeoOXO0AUMO
MCIIOJIb30BaTh HECKOJIBKO aJTOPUTMOB, TaK KAaK 3TO TO3BOJIUT B3aHMMHO
KOMIIEHCUPOBATh UX HEJIOCTATKHU.

B  poknage  paccMarpuBaeTcs —NPUMEHEHHUE  psila  METOIO0B
KJIACTEPHOTO  aHalM3a JJIs  HWCCJICAOBAHMS  JIAHHBIX  OTPaOOTKH
MecTopoxaeHus: ypana metoaom CIIB.
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IMPOTHO3UPOBAHUE COCTOAHUA HEJAP ITPU IOA3EMHOM
BBIINEJAYNBAHNUHU YPAHA C HOMOIIBIO CUCTEMBI
I'EO9KOJJOT'MYECKOI'O MOHHUTOPHUHTI A

Teposckas T.C., Kecnep A.I'., Hocxos M.]J].
CTU HUAY MUDHU, 636036, 2.Cesepck, Tomckoti 001
e-mail:MD_Noskov@mail.ru

CkBaxxkuHHOe moa3eMHoe BboimenaunBanue (CIIB) ypana — »at1o0
HanOoJiee PKOJOTUYHBIN Croco0 M00BIYM, MPU KOTOPOM OTPHUIIATEIHHOE
BO3JCHCTBUE HA OKPYXKAIOWIYI0 CpeAy B OCHOBHOM CBOAUTCS K
3arpsI3HEHUIO TMOJI3EMHBIX BOJ MPOAYKTUBHOTO BOJOHOCHOTO TOPHU30HTA
BBIIICIIAYMBAIOIIMMHA PACTBOPAMU U MPOAYKTAMH HX B3aUMOJICUCTBHS C
nopoJioi. B ¢Bsi3u ¢ 3TUM, AJ1s1 00ECTIEUeHUS HKOJIOTUUECKON 0€30IaCHOCTH
Metoga CIIB HeoOXoauMO OCYIIECTBIATH MOHUTOPHUHT JKOJIOTMYECKOTO
COCTOSIHUSL HEAP M TMPOTHO3MPOBATH PACHPEACICHHS 3arps3HSAIONIUX
BellecTB. /[[ns1 pelleHus NaHHBIX 3a7ad 11eJ1eCO00pa3HO HCIOJIb30BaTh
METOJIbl MAaTEMATHYECKOTO U KOMITBIOTEPHOTO MOJICIIMPOBAHUS.

s mpOorHO3WpOBaHUS TOBEACHUS 3arpsS3HSIONIMX KOMIIOHEHTOB B
MOA3EMHBIX BOJaX pa3paboTaHa TE€OdKOJIOTHYECKAasl MOJSIUpYroIas
CHUCTEMa, CIIOCOOHAs MPOTHO3UPOBATh MUTPALIMIO PA3IMYHBIX HHIUKATOPOB
3arps3HEHUsI, TaKUX KakK JKeJIe30, aIFOMUHHMM, cepHas KHUCJIOTa, CyJbdar
noH u Jp. [lpu pacyerax yduTHIBAIOTCS CICAYIOIIHE (PU3UKO-XUMHUYCCKHE
U TUIPOJAMHAMHUYECKHE IIPOLECChl: KOHBEKTHUBHBIM  MacCOMEPEHOC,
TUAPOJAMHAMUYECKAsS JUCIEPCHUSl, PACTBOPEHHE—OCAXKICHUE MUHEPAJIOB,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE TMPOLIECCHl, KOMILIEKCOOOpa3oBaHuUeE,
copOuus. JIj1s1 OLlEHKH aJIeKBaTHOCTH MaTeMaTUYE€CKON MOJIeNM MPOBEACHO
COTIOCTAaBJICHHWE PE3yJbTaTOB PACYETOB OTPAOOTKH TEXHOJOTMYECKUX
0JIOKOB C JAaHHBIMU (PAKTHUECKOW SKCIUTyaTaldu. XOpoIlee COBMAICHUE
pE3yJIbTAaTOB MOJCJIHMPOBAHUS C PpPEAJTbHBIMH JTAHHBIMHU TOJATBEPKIAACT
aJIcKBaTHOCTh TMPEIJIOKEHHON MOJIEId W JOCTOBEPHOCTh IOJIYYEHHBIX
pEe3yJIbTaTOB.

C mnowmoimplo pa3pabOTaHHON T'E€0IKOJIOTHUYECKOM MOCTUPYIONICH
CUCTEMBl OBUIM TPOBEICHBI IPOTHO3HBIC pacUeThl pacHpeAcIcHUs
3arpsA3HSAIONIMX BEIIECTB JO MOMEHTAa HacTyruieHus 20-u JieT mocie
3aBepIIeHus padoThl OJ0KOB. Pe3ynbTaThl MOIETUPOBaHUS TMOKa3bIBAOT,
YTO TOCJIC 3aBEPIICHUS TOOBIUM MPOUCXOAUT aBTOOYUCTKA MTPOTYKTUBHOTO
TOPU30HTA B PE3YJIBTATE HEUTPAIU3ALUUU CEPHOM KHUCIOTHI BMEIIAOIIAMU
nopogaMu M JEMHHEpaau3aluu pacTBopoB. IIpomecc aBTOOUYMCTKH
MPOUCXOJUT BHYTPU OOJACTH HE3HAYUTEIHHO BBIXOMASIIEH 3a TPaHMIIBI
TEXHOJIOTHYECKHX OJIOKOB.
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PACITO3HABAHUE OBBEKTOB HA U30BPA’KEHUH
C UCHHOJIB30OBAHUMEM FASTER R-CNN

Daycmosa U.JL ' Daycmos B.A?
L Cesepcruti mexnonoeuueckuti uncmumym HUAY MUDH,
636036, 2. Cesepck, Tomckoti 0011., np. Kommynucmuuecxuii, 63,
2Canxm-Ilemep6ypeckuii 20cydapcmeenpiii yHusepcumen,
198504 Canxkm-Ilemepoype, I[lemepeogh, Ynusepcumemcxuii npocn., 35
e-mail: faustova@ssti.ru, bogfaust@gmail.com

B03MOXHOCTh BUACTh W PACIO3HABATh OOBEKTHI — CCTECTBEHHAS U
MPUBBIYHAS BO3MOXKHOCTH JJIsi  deloBeka. (OgHAKO TIOKAa dYTO IS
KOMITBIOTEPA 3TO YPE3BBIYAMHO CIIOKHAsI 3ajava. Pemmrth ee momoraet
o0paboTka H300paKeHUN C HCIOJIH30BAHUEM TEOPUH M TEXHOJIOTHA
KOMITBIOTEPHOTO 3peHusa. Bo MHOruMx 3ajadax KOMIBIOTEPHOTO 3pEHUS
npeobiamaroT ryookue cBéprounbie HerponHbsie cetn (CNNs) [1]. B
HACTOsIIIee BpeMsl MJisi OOHAapyXeHHs OOBEKTOB Ha H300paKeHHUH
UCIIOJIB3YIOTCSL pa3iuyHble airopuT™bl. OOpasllOBBIM SIBIISETCA METOJ
runore3 o wmecrtomnoiokennn ooObekta (RPN) [2]. JlanmHas oOmacthb
WCCJICIOBAaHMUSI HACTOJIBKO OBICTPO pa3BHBACTCS, UYTO 3a TIOCICTHUE
HECKOJBKO JIET OBUIM TIPEMJIOKCHBI TPH TIOKOJEHUS MOMACICH IS
oOHapyxeHUsT OOBEKTOB C UCIOJb30BAaHUEM METOJla THUIOTE3 O
MECTOTIOJIOKCHHHM OO0BEKTa, UII KOTOPBIX XapaKTepHBI Oojee BBICOKAs
MIPOU3BOJIUTENIBHOCTh U O0Jiee ObIicTpasi CKOpocTh 00padboTku. [locnennee
MOKoJICHWe  mpenacraBiaeHo  Mojaenbto  Faster R-CNN,  koropas
JEMOHCTPUPYET BIICUATIISIIONINE PE3YNbTAThl HA PA3TUYHBIX KOJUICKITUSX
n3o00pakeHwuii [3].

B nmannHoii pabotre mpoumsBoauTcs cpaBHeHue wmojenein CNN
pPa3MUYHBIX TMOKOJICHUN, a TaKKEe CPaBHEHHE METOJa TUIIOTE3 C APYTUMHU
BBICOKOTIPOU3BOJIUTEILHBIMU ~ QITOPUTMAMH  OOHAPYKEHHS OOBEKTOB.
DKCnepUMEHTAIbHBIE PE3YNbTAaThl MOKA3BIBAIOT 3(PPEKTUBHOCTH MOJYJIS
RPN. PeammsoBana mporpamma B cpeme Wolfram Mathematica 11, B
OCHOBE KOTOpoM 3anmokeHa wmoxenb Faster R-CNN, must OweicTporo u
TOYHOTO OOHApyKEHUs Pa3IUYHBIX OOBEKTOB Ha u300pakeHusXx. B
KaueCTBE BXOIHBIX JAHHBIX WCIOJIB30BAIMCH THIIOBBIC IPUMEPHI U3
KoJuieKuu 0a3bl nanHbix ImageNet.
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NPUMEHEHHUE ITOAXOJ0B ®PAKTAJIBHONU TEOMETPUM K
MOJAEJIUPOBAHUIO MUTPAIIMOHHBIX MTPOLHECCOB B
IHOYBE

Llapanosa T.B., Maxun P.C.

Jlumumpoeepadckuil uHI*CEHEPHO-MEXHOIO0SUYECKUL UHCTMUMYM — (DUIUAT
Hayuonanvnozo uccnedosamenscrkoeo aoeprozo ynusepcumema « MUDUy,
433511, Poccus, Yavanosckasn obnacmes, 2. umumposepao,
ya. Kyubwvuuesa, 0. 294, e-mail: diti@mephi.ru

Nudopmaruss 0 ABWXKYIIMX CUIaX M MapamMeTpax MUTPAMOHHBIX
MpOIIECCOB B IMOYBAaX IIO3BOJIAET pEUIMTh MHOXKECTBO 3aJay IO
MPEIOTBPAILICHUIO TOCIEACTBUN PaAUOAKTUBHOrO 3arpsa3HeHus. Ho stor
BOIPOC M3y4YeH HE B MojaHOM oObeme. Hampumep, He ompeneneHa
«pa3MEpPHOCTh CaMOM TOYBBDY, UYTO Ba)XXHO IS OMUCAHUS TEOMETPUU
pacripefielieHusT PaJAuOHYKJIHJOB B cpele, T.e. B MouBe. Takxke Bce
MPOIECChl,  MPOUCXOASAIIME B  IOYBE, pPAaCCMATPUBAIOTCA  Kak
muddys3rnonnsie. Ho B 3aBUCUMOCTH OT BUJA MOYBBI CKOPOCTh JABUKCHUS
PAIMOHYKIIUIOB MOKET UMETh OOJIBIIYI0 CKOPOCTh (cynepauddy3rnoHHbIe
MIPOIIECCHI) WM MEHBIIYI0 CKOPOCTh (cyOauddy3roHHBIE MPOLECCHI) MO
CPaBHEHHMIO C TOW, KOTOpas yCTAaHABIMBAETCA MPH TayCCOBCKOM
(HOpMaJIBLHOM) pachpeieTICHUN.

CneacTBueM TNPUMEHEHHsI TOAXOJ0B (paKTaIbHOM TEOMETPUU K
paccMaTpuBaeMOM 3ajiaue SIBJIAETCS OTKa3 OT rayccoBa Aud@y3noOHHOTO
YpaBHEHUS U TPAAUIIMOHHOTO MPEJICTABICHUS O TIpoIleccax mepeHoca Kak o
CllydyalHOM OpOYHOBCKOM JBWIXKEHMHM 4YacTuil B cpene. Heobxomumblie
0000IIIEHNs] JOCTUTAIOTCA 32 CYET HCIOJIb30BAHUSA METOJIOB CTPAaHHOU
(coBpeMEeHHOI), WK IpOOHOM, NUHAMUKH — AHAIMTHYECKOIO armapara,
aJIcKBaTHOTO CJIO)KHBIM ~ HEJIMHEHHBIM JUHAMHYECKUM CHCTEMaM C
MHOTOMAacCIITaOHBIMU KOPPEJISIIIUSIMU B TPOCTPAHCTBE-BPEMEHHU.

Hcnonb3oBaHne HECTAHIAAPTHBIX MOJIXOJ0B K H3YYEHUIO MHIPAIUU
PaIVOHYKIIUOB B TIOYBE TMO3BOJIAT TIOJYYUTh HOBBIC JaHHBIE W
MPEACTABICHUST O JBWXKYIIUX CHJIaX M TapaMeTpax MUTPAIMOHHBIX
MPOIIECCOB, a TAKXKE PeaTn30BaTh 00JI€e TOUHBIC OIICHKHU JIBIKYIIIMX CHII U
napamMeTpoOB MHUTPAIMOHHBIX MPOIIECCOB B MOYBAX, U OICHUTH, HACKOJIHKO
U3MEHSTCS Pe3yJIbTaThl, MOJYyUYCHHBIE B pAMKaX TPATUIIMOHHOTO MOIX0/1a.
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INPUMEHEHUME TEOPUU I'PADOB IIPU OIIEHKE
IOPEKTUBHOCTHU CUCTEM BE3OITACHOCTHA

Illesenesa A.A., Cmenanoe b.11.
Hayuonanvuwiii uccneoosamenvckuii Tomckuii noiumexnuyeckuil
VHUBepcumem
634034, 2. Tomck, np. Jlenuna, 30
e-mail: aas-tpu@yandex.ru

CormacHo denepanbHoMy 3akoHy «OO0 aTOMHOM SHEprum» IS
oOecrieueHusi 0OE€30MACHOCTU  SJCPHBIX MaTE€pUAIOB U YCTaHOBOK
HEOOXOAMMO MOCTpOoeHHE IP(HEKTUBHON CUCTEMBI (DPU3UUECKON 3aAIUTHI
(CD3). dns onieHku 3PPEKTUBHOCTH TOMUMO IKCIIEPTHOTO aHATN3a MOTYT
ObITh HMCMOJIb30BaHbl KOMITBIOTEPHBIE W MaTEMaTHYECKUE METO/IbI,
OCHOBAaHHbBIC HA BEPOSITHOCTHOM TOJIXO/IE.

CymiecTBylomnye B HACTOSIIEE BpeMs METOAMKHA HE TO3BOJISIOT
MPOBECTH KOMIUIEKCHBIN aHaIN3 CUCTEMbI (PM3UUECKOM 3alUTHI SJIEPHOTO
o0wekrta. IloatoMy B pabore mpesnsaraercs MpUMEHUTH TEOpPHUIO Tpados
JUTSL PEIICHMsI 3a/1a4¥ TTOMCKAa HanboJiee OMacHOTO MapIIpyTa HapyIIUTE,
YTO MO3BOJIUT MPOBECTHU COBepiieHCTBOBaHHEe CD3.

Tepputopus o0beKTa pa3OUBAETCs Ha YCIOBHBIC €IUHHIIBI — KICTKH,
KaKJas U3 KOTOPBIX MpEACTaBiIseT co0oil BepmmHy Tpada. [Ipm 3ToMm,
KaKJas BEPIIMHA WMEET OMpPEACNICHHBI BEC B 3aBHUCHUMOCTH OT POJIH,
KOTOPYIO BBITIONHSCT KJIETKAa — WHXKCHEPHOE OTPaXKIACHHE, 3arpakIcHUE,
creHa U T.A. JlaHHBIA CcHnOcOO0 NpPEACTaBIEHUS TEPPUTOPUU SAEPHOTO
o0BeKTa, a TakkKe KOMIUIEKCAa HHKEHEPHO-TEXHUUECKHX CPEJICTB
MO3BOJISIET TPUMEHUTh BOJIHOBBIE QJITOPUTMBI TMOUCKA TIYTH IS
B3BEIICHHBIX TpadoB.

B pesynaprate paboThl pa3paboTaH MPOTOTUI POrPAMMHOIO
npoaykra juisi oneHku s dextuBHoctn CD3 ¢ MCMONb30BaHUEM TEOPHUH
rpadoB. JlanHas pa3paboTKa MO3BOJIUT TPOBOJUTH AaHAIM3 CHCTEMBI
0€30MacHOCTH TIPH OIICHKE €€ YSI3BUMOCTH U MCCIIEOBATh BCE BO3ZMOIKHBIC
MapIIpyThl HAPYIIUTEIS B aBTOMATHICCKOM PEIKHUME.

JIUTEPATYPA
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NCHHOJBb30OBAHUE AJJAIITUBHBIX HEPEI'YJISAPHBIX CXEM
PACHOJIOXKEHUSA CKBAKUH ITPU JOBBIYE YPAHA
METOJ1OM CIIB

Ulpaunep A.3., ['ycapos M.A., Hockoe M JI.
Cesepckuti mexnonocuveckuu uncmumym HUAY MUDHU,
636036, 2.Cesepck Tomckoti 0611, np. Kommynucmuueckuii, 65
e-mail: Artshrayner@gmail.com

MeTton ckBakxuHHOTO Moa3eMHOTo BhimenaunBanus (CIIB) - oqun u3
HanmOoJiee TEPCIEKTUBHBIX METOAOB pa3padOTKu MecTopoxiaeHuu. Ilpu
CIIB npoucxoaut BO3ACHCTBME HA 3alieKb  BBINICIAYUBAKOIIAMHA
pacTBOpamMH Ha MECTE €€ 3aJleTaHus IJIsl TIePeBOa MOJIE3HBIX KOMIIOHEHTOB
B PAacTBOpP M TMOCIEAYIONIET0 WX H3BJICUEHHUS. Manble pyJaHble Tena B
HACTOsIIIee BpeMs  pa3padaThIBAalOT  CTAaHAAPTHBIMH  PETYJISPHBIMH
SYEUCTHIMU WM PSIHBIMH CXEMaMH, YTO TPHBOJUT K TOBBIIICHHBIM
AKCIUTyaTallMOHHBIM M KalMMTAJIBHBIM 3aTpaTaM Ha €IUHUITY MPOAYKINU. B
JTAaHHOM paboTe paccMaTpPUBAETCSl MPUMEHEHHUE aIalITUBHON HEPETYJIIPHON
CXeMbl CKBOXMH Tmpu Jo0Obue ypana wMerogom CIIB nmns  Gonee
s dexTuBHOM pazpabOTKU PYIHBIX TN HEOOJBIIOTO pa3Mepa.

HccnenoBanusi  NPOBOJWINCH HAa  OCHOBE  MaTeMaTHYECKOTO
MOJICIUPOBAHUSI C TIOMOIIBIO  CIEIHUATU3UPOBAHHOTO POTPAMMHOTO
obecnieuenuss «Kypc», paspadorannoro B CTU HUAY MUDU. Pabora
nporpamMmmbl ~ «Kypc»  ocHOBaHa ~ Ha ~ MaTeMaTH4YeCKOW  MOJIENH,
OMHCHIBAIOIICH  (DU3UKO-XMMHYECKHUE TMPOIECChI, TMPOUCXOJANINE B
MIPOTYKTUBHOM TOPU30HTE TIPH CEPHOKHUCIOTHOM BBINIETAYNBAHUH YpaHa.

BelIM paccMOTpEHBI BapUaHTHI 110 BCKPBITUIO MAJIOTO PYIHOTO Tela C
MIPUMEHEHUEM SYEMCTOM T'€KCATOHAJBbHOW M aJallTUBHOM HEPEryJIApHOU
CXEM PaCMOJIOKEHHUS CKBOKUH. AJanTaius cCXeMbl MPOBOIMIACH C YIETOM
Mopdonornn 3anexku. bmaromaps CHIKEHHIO KOJIMYECTBA 3aKadyHBIX
CKB)XHUH B aJIAITUBHON CXEME JOCTUTACTCSl ONMTUMAJIbHBINA OallaHC MEXTY
3aKaYHBIMU M OTKQYHBIMU CKBOKWHAMU. AJTalITUBHASI HEPETYISIPHAS cXema
BKJIFOYAeT B ceOsl TeKcaroHajdbHbIC, TEHTArOHAJIBHBIE W TPEYTrOJbHBIC
sueriku. MojenmupoBanrue OTpabOTKU PYJTHOTO Tesna MpoBoauiioch 10 80%
W3BJICUCHUS ypaHa.

PesynpTaThl pabOThI TOKA3BIBAIOT MEPCHEKTUBHOCTH MPUMEHEHUS
aTANTHBHBIX HEPETYJISPHBIX CXEM LTS pa3paboTKK MaslbIX pyAaHbIX Ted. 1o
CPaBHCHUIO C TPAAUIIMOHHBIMU PETYJIIPHBIMH CXEMaMH OHH ITO3BOJISIOT
COKPAaTHTh BpPEeMS OTPAOOTKH, YMEHBIIUTH KOJUYECTBO TEXHOJIOTHYCCKUX
CKB)KHH, YTO MMPUBOAUT K CHIDKCHHIO CEOCCTOMMOCTH JOOBIUN ypaHa.
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MNPUMEHEHUE JIBYXPSJHON CXEMbI CKBAXKWH C
INEPEMEHHBIM PEKUMOM PABOTHI AEBUTOB JIA
OTPABOTKH Y3KOI'O BBITAHYTOI'O PYJHOI'O TEJIA

Anosa A.O., Hecmepos A./[, Hockoe M./].
Cesepckuti mexunonocuueckui uncmumym HUAY MUDHU,
636036, 2.Cesepck Tomckoti 06.1., np. Kommynucmuueckuu, 65
e-mail: yanovanastasiya@gmail.com

CxBaxxnHHoe moa3zemHoe BbilenaunBanue (CIIB) — meron noObrum
ypaHa MyTeM U30upaTeIbHOTO PACTBOPEHUSI XMMUYECKUMHU peareHTaMu u3
Pyl Ha MeCT€ HUX 3aJeraHvsi W TMOCJICAYIOIIEro W3BJICUCHUS U3
ypaHncoaepxamux pactBopoB. B mpouecce CIIB mMoryt o6pa3oBbiBaThCs
HEIUKA - Y4YacTKU B BBIPAOOTAHHOM YacTH 3aJieKH, U3 KOTOPHIX YpaH
ocTaercs He M3BJIeUeHHBIM. MHTeHCcuuKanus 100bUM ypaHa U3 LETUKOB
SBJIETCSl aKTyaJIbHOW 3ajauedl Juisl NpeanpusiTUi, JOOBIBAIONIUX YpaH
meronoM CIIB. B cBsi3u ¢ 3TUM 1enbl0 JaHHOW paboThI SBIAETCS
omnpejeneHre  HauOosiee 3(P(HEKTUBHOTO BapuaHTa OTPaOOTKH Y3KOTO
BBITAHYTOIO PYJIHOIO Tejla, NpPU KOTOPOM Haubojee HMHTECHCUBHO
OCYULIECTBJISIETCS. 100bIYA ypaHa U3 LIETUKOB.

HccnenoBanusi MpPOBOJUIUCH C TOMOIIBIO CHEIUATU3UPOBAHHOTO
nporpammHoro mnakera «Kypc», MHO3BOJSIIOUIEr0 co3AaBaTh LU(POBBIE
MOJIENI 3KCIUTyaTallMOHHBIX OJIOKOB, BKIIIOYAIOIIME B ce0s MOJENH
re0JIOTUYECKON Cpeibl U TEXHOJIOTHYECKUX O0OBEKTOB, & TAKXKE MPOBOIUTH
MOJICJIMPOBAHMUE Mpoliecca BblllenauynBanusa ypana. [Iporpamma «Kypey -
paspadorka CTU HUSY MUODN.

B pamkax Hactosmed paboThl Ha OCHOBE MAaTeMaTHYeCKOTO
MOJICIMPOBAHUSI TPOBEJICHO HCCIEAOBAaHUE O00JIAaCTU BBINIECIIAYUBAHUS
KOHBEPTHON CXEMBbI C TEPEMEHHBIM PEKUMOM pabOThl CKBaxuH. bbina
MOCTPOEHA Te0TEXHOJIOTHYECKas MOJIeIb, BKIIFOUaromas B ce0si 1uppoByro
MOJIeNIb PYAHOTO Tejla M JKCIUIyaTallMOHHOTo Osioka. M3HauanbHO OBLIH
MPOBEJICHBI TEPBUYHBIC pacueThl JO MOMEHTa OOpa3oBaHUs IIEIMKOB
ypaHa, Ipy KOTOPHIX CyMMapHBIN JEOUT OTKAYHBIX CKBaXMH COCTaBUJI 18
M/4 W pacmpenensuics paBHOMepHO (0 6) cpeam Tpex CkBaxuH. C
MOMEHTa Hadaja oOpa3oBaHHUs IEJMKOB ObUIM BBIJEICHBI 3 BapuaHTa
OTpaOOTKH PYIHOTO Teja, OTIMYME MEXAY KOTOPHIMU 3aKJII0YaeTcs B
Pa3IMYHBIX IeOUTaX OTKAYHBIX CKBAYKHUH.

Ha ocHoBe aHanm3a pe3ysbTaTOB MAaTEMaTUYECKOIO MOJEIUPOBAHUS
Obl1 ompenenieH HanOosiee A((PEKTUBHBIN IO WUHTCHCU(PUKAIUUA JTOOBIYH
ypaHa U3 IEJIUKOB C TEXHOJOTMYECKOM U SKOHOMHUYECKOW TOYEK 3PEHUS
BapUaHT OTPAOOTKHU y3KOTO BBITSIHYTOTO PYAHOTO TEa.
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N3YYEHUE OTHUYECKOI'O COCTABA HACEJIEHUA
HMW)XHEI'O ITPUTOMbBA B MY3EE I'OPOJJA CEBEPCKA

bapouna ILE., l{ypuxosa A.1O.
Mynuyunanvroe 6100xcemnoe yupesxcoenue «Myseul e. Cesepckay,
636039, 2. Cegepck, Tomckoti 061., np. Kommynucmuuecxuii, 117 a,
e-mail: severskmus@mail.ru

Ha Teppuropun Tomckoi o01acTu XKUBYT MpEACTaBUTENHN Oojiee CTa
JIBA/ILATH HAIMOHAIBHOCTEH, B TOM YHCIIE TOMCKHE TaTapbl-3YIUTHUHIIBI -
MMOTOMKH KHA3 ToOsIHAa, MPUIIAaCUBIIETO PYCCKUX I 3alIUThl CBOETO
HapoJa M CTPOMTENIbCTBA pycckod kpemoctu. B mysee r. Cesepcka
YAENAETCs BHUMAaHUSA W3YYEHHUIO IPEBHEH HCTOPUUM U COBPEMEHHOMY
ATHUYECKOMY COCTaBYy HACEJIEHUs, YTO OTPAXKEHO Ha  MOCTOSHHOMN
HCTOPUKO-KpaeBeaueckon skcno3uius «Ilo pexke BpeMeHmn».

B My3ee uMmeercs MHOTO apXe€oJIOTMYECKHMX MaTepHalioB IO MpeaKaM
TOMCKUX Tarap, H3y4YEHUEM KOTOPBIX 3aHUMAIHUCHL apxeosiorn JIL.M.
[InetnéBa u M.3. CaiidynbmymokoB. Ilociegaum B 2001 1. ObUIH
IPOBEICHBl  ApPXEOJOrMYECKUE  PACKONKH  MOCENeHUuss  DHEKOBO,
otHocseroca K XVII B. CambIM MacCOBBIM MaTepUajIoM 3TOW KOJUIEKIIMH,
HACUMUTHIBAIOUIEH OoJiee ABYX THICSY IKCIIOHATOB, fABJIsAETCSA Kepamuka. Ha
naMsTHUKE TaKXKe HalJIeHbl KypUTeJIbHbIE TPYOKH, Cepbra, OCEJIKH, HOXKH U
pycckas KepaMuKa, KOTOpas CBHMJETENbCTBYET O J0OpPOCOCEACKUX
OTHOUIEHUSX C JKUTEIIMU TOMCKOTO ropoJa.

Tomckue Tarappl NPHUHSUIA Y4YacTHE B CTPOMTENBCTBE TOMCKOTO
ropojia, ObUIM B YMCIIE CIIYKWJIBIX JIFOJEH, BBIMOIHSINA SIMCKYIO TOHBOY U
npoxkuBaiu B ropojae Ha lOprounoii rope u B Tarapckoii cinodoze. Ilo
BEPOUCIIOBEIAHUIO  OOJbIIas  4acTb  TOMCKMX — Tarap  SIBISIIOTCS
MyCyJbMaHaMH CyHHUTaMu. OCHOBHAs 4YacThb TOMCKHUX TaTap B HACTOSAILIEE
BpeMsl KUBET B I'. Tomcke, B nepeBHsAX TOMCKOro paiiOHa, a TakXKe B T.
CeBepcke. B Tomcke co3gaH 007acTHOW LEHTP TaTapCKOW KyJIbTYpHI,
KOTOPBIN BEJET aKTUBHYIO KYJbTYPHO-IIPOCBETUTENBCKYIO paldoTYy.

SI3bIK TOMCKHX TaTrap OTHOCUTCS K KBITYAKCKOW TpyNIe TIOPKCKUX
A3BIKOB. TIOPKCKHI SI3bIK OJIMH W3 PACIPOCTPAHEHHBIX Kak B Poccuu, Tak u
B Mupe (HacuuThiBaeT 165 muH. yenoBek). JlaBHee, HE Bcerga MHUPHOE,
COCEIICTBO C TIOPKCKMM MHPOM OKa3aJo CYIIECTBEHHOE BIIMSAHHME Ha
pycckuii s3p1K. DUITOIOTH BRIIETSIOT TFIOPKU3MBI BO BeeX cepax aercTBus
PYCCKOTO 53bIKa, a TAKXKE PyCcCKUe (PaMUIMH TIOPKCKOTO MPOUCXOMKIACHHUS.

B nocneanee Bpemsl BBICTYIJICHUS HalMOHAJIBHBIX (POJIBKIOPHBIX
KOJUIEKTUBOB, B TOM YHKCJI€ U TOMCKHMX TaTap, yKpallaroT BCE MPa3IHUKH,
npoBoauMbie B TomMcke u obsactu. JloOpoe coceacTBo BCeX HapoOJ0B
JieaeT Halll OKPY KoLK MUp sipue 1 doraye.
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CEBEPCK 1950-X I'T. B JHEBHUKOBBIX 3AIINCAX
A.®. KPBIVIOBA

bepnosckas O.C.
MBY «Myseii 2. Cesepckay,
636039, 2. Cesepck, np. Kommynucmuvecxkuu, 117a
e-mail: severskmus@mail.ru, berlolga@mail.ru

Od¢unmanbHas ucropus ropoga CeBepcka U3ydeHa U 3aQUKCUpOBaHa
B Hay4HBIX TpyJaax U nmyOnukanusax. CeroiHs UCTOPHS 3aKpPBITOrO ropoja
HEe cekpeTHa. M3BecTHO 00 apXeoJOorHnyeckoM NpouuIoM, OO0 3MoXe
OCBOCHHSI TEPPUTOPUU PYCCKUM HACEJICHHEM, 00 HCTOPUU TPYIAOBOM
KOMMYHBI «Yekuct» u crpoutenbctBe CHOMPCKOrO  XMMHYECKOrO
KOMOUMHAaTA.

N3ydenue, onvcanue u NOMyJsipU3aus JOKaIbHOM ncTopun XX BEKa
B MOCJIEAHEE BpeMs MPUOOPETAIOT HAMOOJBIIYIO OMYJISPHOCTh U UHTEPEC
uccnenoBareneid. Yepes TMYHYIO MaMATh YYaCTHUKA KaKUX-THOO COOBITHIMA
(mepecesieHne U OCBOEHHE HOBBIX TEPPUTOPHI, BOMHBI, OOJIbIINE CTPOHKU
U MaJIeHbKUE OBITOBBIE PEBOJIIOIMM) BO3MOXKHO HAWTH OTpaK€HUE
OO0JIBIINX UCTOPUYECKUX COOBITHI pErMOHa WJIU CTPAHBI.

IIpeameToM wW3ydeHHs sBISIETCS MAHEBHUK kutens TI. (Cesepcka
Anonsza ®enoposrnya KpbuioBa, H3BECTHOTO B TOPOJIE€ MY3bIKAHTA, M103TA U
npo3auka, ymesaunero u3 xu3Hu B 2014 roxy. Ero nHeBHUK — 3TO JBE
terpagu ¢ 1954 mo 1970 rr. 3anucu comepkaT pa3sMBIIUIEHUS O KU3HHU,
JUTEpAType, MEUThl, CTHUXHU, YAaCTH MY3bIKAJIbHBIX TPOU3BEICHU,
ONMMCAHMS JIIOAEH, MeCT, COOBITUH  CTPOSIIErocs, MOJIOAOTO Tropoja
CeBepcka.

Lenp uccnenoBanusi — pacmudpoBka qHeBHUka A. @. KppuioBa u
nyOnuKamuss €ero B DJEKTPOHHOM KOpIyceé JHEBHUKOB XX Beka
(http://prozhito.org/).
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KAK INOBJIMAET HA CEBEPCK 3AKPBITHE CXK

bonmosckas H.A., Cyzoanvyesa A.M.
Cesepckuti mexnonocuveckuu uncmumym HUAY MUDHU,
636036, 2. Cesepck Tomcxoii 061., np. Kommynucmuueckuti, 65
e-mail: nboltovskayal5@gmail.com, AMSuzdaltseva@mephi.ru

Cubupckuii XAMUYECKUHN KOMOUHAT (CXK) SIBJISIETCS
rpamooOpasytomuM npeanpustaeM 3ATO Cesepck. B 1980-¢ romst
YHUCIIEHHOCTh €ro paOOoTHHMKOB mpeBbimana 15 Teicsy, B 2010 mHa CXK
paboTajio MeHee OJUHHA/IIATH ThicsiY, B KoHIlE 2012 — 5785, B koHile 2015
— 3692. Pazmep cpennemecsiuHoi 3apaboTHoM miatel paboTHKoB CXK B
2016 romy cocraBisier okojo 60 Teicsy pyOnei, uro Ha 200% Oosbie
cpenHel 3apaboTHOM TuiaThl ToMckol 00nacTu, Tak ke pabOTHUKAM
MPEAOCTABISAIOTCSA  JIBITOTHBIE YCIOBHUS Ha TeHcuto. Ho 3a mocnenHue
roJibl  MPOUCXOJUT MACCOBOE COKpallleHue paObOTHUKOB M 3aKpBITHE
3aBogoB. Ha 2016 rox (mo manHbIM caiita Seversknet.ru) scero 6% ot
9KOHOMHMYECKH akTuBHOro Hacenenus r.Cesepck (58,2 Thic. dedn.)
pabotator Ha mpeanpusaTusx CXK. 3a 65-1eTHIOI0 HUCTOpUIO KOMOUHATa
YUCIEHHOCTh pabounx mecT ¢ 15 000 cokpatunacek 10 3 500 (Mo J1aHHBIM
caiita vseverske.info). M3 yeThlpex OCHOBHBIX 3aBOJIOB YK€ H3BECTHBI
JaThl 3aKPBITUS XUMHUKO-METAJLTYPTHYECKOT0 W Pajauo0 - XUMHUYECKOTrO
3aBoja. [locie Toro, Kak 3aKpoIOTCs 3aBOAbI: CyOJIMMATHBIN 3aBOJ U 3aBO/T
paznenenust uzoronoB, CXK mnepectaner (gpyHkumonuporartb. Ha ¢one
JIPYTUX Pa3aeIUTEIbHBIX MPOU3BOJACTB, cymiecTByomux B TBIJI (CXK
(Cesepck), 2X3 (3enenoropck), YIX3 (HoBoypanbck), ADX3 (AHrapck)),
CXK npuHOCHUT MeEHbIe YHCTOW TpHObUIM. PabOTHUKH yBEpEeHBI, YTO
3aBOJ pA3[ECi€HUs HM30TOMOB 3aKPOIOT, KaK 3KOHOMHUYECKH HEBBITOJIHOE
npous3BojacTBO. B ciywae nukBumanuu 3PU, 3akporor u cyOIuMaTHBIM
3aBOJ, B€Ib MMEHHO J3TOT 3aBOJ IMOJATrOTABIMBACT MAaTEpUANIbl s
nanpHeiiie nepepadotku Ha 3PU. To, uro octanercs ot CXK Oyaet
MCIIOJIB30BaThCA, KaK IUIONIaAKa Il XpaHEHUsSI PaJUOaKTUBHBIX OTXOJIOB
MNPOIUIBIX JIET, C OIOKETHBIM (PUHAHCUPOBAHMEM U YTBEPKIECHHOU
HEOOJIBIIION YHCIICHHOCTBhIO TMepcoHasna. B wurTore, paOOTHUKH 3aBoja,
JIOUEPHUX OpraHu3anuii, BOCHHOCTYXamue, Oomee 1000 dyemoBek
octanyTcsi 0e3 paboThl, OOJBIIMHCTBO W3 HUX B BO3pacte 10 35 JerT,
MMEIOIIME HECOBEPUICHHOJETHUX JIET€ M MHOTOJIETHUE HIOTEKHU.
[Tocnenyer otkpeiTue CeBepcka, a BMECTE C HUM elle OOJbIIe HOBBIX
npoOieM:  MuTpaius, yBEIWYEHHE IIEH Ha KWIbe, MPECTymHOCTh. B
MPEUMYIIECTBAX MOXET OBITh TO, YTO OyJAE€T BO3MOXKHOCTb OTKPBITHS
MaJjoro OM3Heca, U MOKET B HEOOJIBIIION CTEIEHHU, HO OOecIeueHue JII0aeH
pabotoii. Ceituac, padbotHuku CXK mpoBoaST MHOTOYKMCIICHHBIE MUTHHTH,
CO3/AI0T NETUIMHU U HAJICIOTCSl OCTAThCS HA pab0Te KaK MOKHO JOJIbIIIE.
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OCOBEHHOCTHU MUI'PALIUN MOJIOJAEXHAU
N3 3AKPBITBIX 'OPOJ10B

bpsxynoea B.B., ['aman JI.A.
Cesepckuti mexnonocuveckuu uncmumym HUAY MUDHU,
636036, 2.Cesepck Tomcxout 061., np. Kommynucmuueckuti, 65,
e-mail: VBryakunova@gmail.com

OTnMYUTENHFHONM  OCOOCHHOCTBIO MOCTHUHIYCTPUAIBLHOTO  OOIIECTBA
SBJISIETCSI BO3pACTaHUE COIMAIBHOW MOOMIBHOCTH HACEJICHMS, OJTHUM W3
MPOSIBJICHUM YEro cTajla aKTUBHU3ALMS MUTPAIIMOHHBIX MPOIECCOB, YTO
HanpsiMyr0 KOCHyJIocb U Poccun. Cpen OCHOBHBIX NMPUYMH BHYTPECHHEH
MUTpaIMd HUCCIEAOBATENSIMU, KaK MPaBWIO, OTMEYAIOTCS CIEAYIOIIUE:
CTpPEMJICHUE K YIYUYIICHUIO KaueCTBa KU3HU, MOUCK pabounx MecT ¢ Oosee
BBICOKMM YPOBHEM OIUIaThl TPyAa, BO3MOXHOCTh MIPOQPECCHOHATHLHOIO
pocTa, comuaibHas Oe3omacHOCTh. I[IpuMepoM BHYTpEeHHEH MHTpaluu
coBpeMeHHOW Poccum  SBISIETCA  OTTOK  MOJIOAEKU U3 3aKPBITBIX
aJIMUHUCTPATUBHO-TEPPUTOPHANIBbHBIX 00pazoBanuii (3ATO). Hapsay c
OOILIMMU YepTaMH, TaKasi MUTPAIisi UMEET CBOM OCOOCHHOCTH.

Cpeny TaBHBIX NMPUYHH, CTUMYJHPYIOIIUX MUTPALUIO MOJIOJAEKHU W3
3aKPBITBIX TOPOJIOB, BBIICIAIOT MaTepUAIbHOE OOECIICUEHHE U TPYIHOCTH
TpyJdOycTpoiicTBa. B mocTcoBeTCKHiI TEpHOJ B CBSI3U C TIYOOKUMHU
MOJIMTUYECKUMH U COIUATbHO-9KOHOMUYECKUMH U3MEHEHHSIMU, BHIOOPOM
Kypca Ha IMOCTPOCHUE IMPABOBOTO TOCYAApCTBA U PHIHOYHON SKOHOMHKHU
npoaykius rpagooopasyromux npeanpustuit  3ATO crana MeHee
BOCTPEOOBAHHOM, YTO MPHUBEJIO K UX PECTPYKTYpHU3aALUU U COKPAICHUIO
YUCIIEHHOCTH pabounx MecT. CHUKEHHUE YPOBHS JOXOJI0OB U KadyecTBa
YKW3HU 3HAYUTEIBHON YacTH JKUTEJIE MOHOTOPOJIOB, paHEe OTINYABIIUXCS
BBICOKMM  KAaue€CTBOM  JKM3HM, TMPHUBEIO K  CHUXEHUIO  MX
MPUBJIEKATEILHOCTH I MOJIOACKH. 3aKPBITOCTh TOPOJOB U creluduka
MpPOU3BOJICTBA B  YCJIOBUAX  pPBIHOYHOM  SKOHOMHUKH  OKa3ajach
HEOJAronmpusiITHOW JJI1 Pa3BUTHUsI KOHKYPEHTHOM Cpejbl; CKa3ajgach OHA |
Ha CPaBHUTEIHHO MEJICHHBIX TEMIaX pa3BUTHUA cQepbl gocyra Jis
mosoaexu. Ocobennoctu murparuu Monoaexu u3 3ATO onpenenstores
TaK)Ke CHEeU(pUKON COMATBHBIX YCTAHOBOK CaMOU MOJIOACKH, HATIPUMED,
XapakTepHbIM JJIsI HEE BBICOKUM YPOBHEM IMPUTSI3aHUM, CTPEMIIEHUEM
)KUTh B CTOJNMYHBIX Topoaax. C ydeToM OTpHUIATEIbHBIX MOCIEICTBUM
OTTOKA MOJIOACKH, TpeOyeTcss KOMIUIEKC Mep 1o cosganuio B 3ATO
YCJIOBUH, MpPUBJICKATEIbHBIX Ui Hee. Hampumep, co3math areHTCTBa 1O
TPYAOYCTPOMCTBY MOJIOJCKH, pazpadoTaTh HOPMATHBHO-NPABOBYIO 0a3y,
00sI3bIBAIOIYI0 paboToAaTENe 00ecreynBaTh MOJOABIX CIEIUATUCTOB
KUJIbEM U 3apaOO0THON IIaTON HE HHMXKE CPEJIHEW MO PErvoHy, MOOLIPSITh
aKTUBHOCTb MOJIOJICKH B PA3IMUHBIX 00JIaCTAX.
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TPYJJOYCTPOMCTBO BBIITYCKHHUKOB I1O
CIIEHMAJIBHOCTHA

Bopobwvés A.U., 'aman JI.A.
Cesepckuti mexnonocuveckuu uncmumym HUAY MUDHU,
636036, 2. Cegepck, Tomckoti 00a1., np. Kommynucmuuecxuii, 63,
e-mail: nsc_2012@mail.ru

HecMoTpss Ha Kpu3HUCHBIE SIBJICHUS B POCCUUCKOW SKOHOMHUKE, Ha
PBIHKE TPyZAa COXPAaHSAETCS BBICOKMH CIIPOC HA CHELUUAINCTOB C BBICIIAM
oOpa3oBaHHMEM; CaMO HAJMYUE BBICHIETO OOpa30BaHUA MO-TIPEKHEMY
OCTaeTCs OAHUM M3 KIIOYEBBIX (PAKTOPOB TPYIOYCTPOMCTBA MOJIOAOIO
yesoBeka. Hapsaay ¢ 3tum, uccnegoBaTeny OTMEYarOT 3HAYUTEIIBHBIC
CIIO)KHOCTH TPYJOYCTPOMCTBA IO CIELUATBHOCTH, KOHCTATHUPYIOT (akT
0e3paboTHULIbI CTIEHUATMCTOB U3 YKCIIa BBITYCKHUKOB By30B. PaboTonaTens,
KaK IIpaBWIO, OXHUAAET OT MOJIOAOIO  CIIELUAIMCTa  HaJuyus
ONPENENIEHHOrO0  yYpOBHA  MNpO(eCCHOHANBHBIX  3HAHWM,  BJIAJCHUSA
IPAKTUUYECKUMHU HaBbIKAMM U OINBITOM paboThl MO CHEIHUAIBHOCTH,
KOMMYHUKATUBHOM KOMIIETEHTHOCTH W Jp. B paMKax COBpeMEHHOU
MOJAeNW  O0pa3oBaHUs  XapaKTEPUCTUKH  Oyayllero  creuuaiucTa
COrjacyrloTcsi € KJIIOYEBBIM paboropareiieM U (PUKCUPYIOTCS B
KOMIIETEHTHOCTHOM MOJENM BbITyCKHUKA. CnenuanucTel W3 4HCIIa
BBIITYCKHUKOB BY30B 00JaJal0T BBICOKOW COIMAIBHOW W TPYIOBOU
MOOMJIBHOCTBIO, CITIOCOOHBI OBICTPO aJAaNTHPOBATHCS K HOBBIM TPYAOBBIM
¢bynkuusiM. OHU TOTOBBI K MHHOBALUsAM. TeM He MeHee, OTCYTCTBUE CTa)xa
U OmbplTa paboThl MO CHEUUATbHOCTH YacTO CTAaHOBUTCS  OCHOBHBIM
IPENITCTBUEM K pabodyeMy MECTY IO CIEeUAIbHOCTH.

OnauM u3 kpurepueB 3P(HEKTUBHOCTH ACSITEIBHOCTH COBPEMEHHOTO
By3a SBJISIETCS YPOBEHb TPYIOYCTPOMCTBA BBITYCKHUKOB. B mHTEpecax
oOpa3oBaTeIbHBIX OpPraHM3allui TOBBIIIATH JAHHBIM TIOKazaTenb. Jlis
OTOTO OHM OTKPBIBAIOT CBOM KaJPOBBIE areHTCTBA, NPOBOIAT BCTPEYH C
NOTEHIMAIbHBIMUA PAb0TONATENSIMA U CO3JAI0T Pa3IMYHBIE MPOTrPaAMMBI.
['ocynapcTBO HE OCTaeTcsl B CTOPOHE, MOCKOIBKY TOXKE 3aMHTEPECOBAHO B
TPYIOYCTPOMCTBE MOJOJBIX CHEUUATNCTOB. HeManoBaxXxHyI0 pOJIb UTParoT
rOCYJapCTBEHHbIE  KOMIIAHWHM, BBICTYMAKOLIME  HEMOCPEICTBEHHBIMU
paboromartensMu  JJig  BBIMYCKHUKOB.  ClielyeT  COrJlacuThCcsl €
UCCJIeIOBATENS MY, HACTaUBAIOIIUMHU HAa HEOOXOJUMOCTH KOMIUIEKCHOTO
MOAX0Ja K TPYAOYCTPOMCTBY BBITYCKHUKOB IO CHENUAIbHOCTH. JloyKHa
ObITh OOecrieueHa MpaBoBasi 3aIUIICHHOCTb MOJIOJBIX CIEHUAINCTOB Ha
pelHKEe Tpyna. B By3e BakHO pa3BHUBaTh CIEKTp 00pa3oBaTeNbHBIX U
KOHCQJITUHTOBBIX YCIIYT, MOBBILAIOIUX KOHKYPEHTOCIIOCOOHOCTh €ro
BBIITYCKHUKOB. B 3TOl CBs3M N0JI0KUTENBHBIM siBsieTcs onblT CTU HUAY
MU®DU no conencTBuIO BBIYCKHUKAM B UX TPYIOYCTPOUCTBE.
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PACHPEI[UEJIEHHBII?'I YHUBEPCUTET HUAY MUDPU
KAK IPAUBEP ®OPMHUPOBAHUS TIPOCTPAHCTBA
NMHHOBALIMU B TOPOJAX ITPUCYTCTBHUA POCATOMA

Bopobwvésa E.C., Koxopesa E.11.
Cesepckuti mexnonocuyeckuu uncmumym HUAY MUDH,
636036, 2.Cesepck, Tomckoti 0o, np. Kommynucmuueckuii, 65
e-mail: p-k5@mail.ru

Ha ceroansimauii nenb, Tepputopun npucytcetBusi 'K Pocatom — 310
0onee 70 MyHULIMITAJIbHBIX 00pa30BaHMil, pacIOJIOKEHHBIX B 36 pernoHax
P®. Ha paHHBIX TEpPpUTOPUAX COCPENOTOYEHBI  ITPOMBIILICHHBIE
NPEeANpUATUs, KBATU(PUIUPOBAHHBIE HAYYHbIE M IMPOU3BOICTBEHHBIE
KaJpbl, HAKOIUIEH OrPOMHBIM TEOPETUYECKMM W NPAKTHYECCKUN OIBIT
paboThl, yaenseTcss 00JblIoe BHUMaHUE PEeANPUHUMATEILCKUM IPOEKTaM
WHHOBAIMOHHOM HAIIPABJIEHHOCTH Y MOJATOTOBKE MOJIOABIX CHELUAINCTOB
s npeanpusatui. ODHUM U3 CBA3YIOIIMX 3BEHBEB M TOYEK pOCTa
DKOHOMUKHU B TAKHX PETHOHAX BBICTYIIAIOT HALIMOHAJIBHBIC YHUBEPCUTETHI
WM ux 000coOJeHHbIe NojapasfeneHus. By3pl obecneunBaroT co3gaHue
HEOOXOJUMBIX YCIOBUH A JeMOrpauueckoro, TEXHOJOTHYECKOIo HU
COLIMAJIBHOTO pa3BUTUsA Teppuropuil mnpucyrcrsus Pocaroma. Passutue
PETMOHOB, B TOM 4YuCIie U TopoioB Pocaroma, B 3HAUUTENBLHOU MeEpE,
3aBUCHUT OT YPOBHS CHHEPIE€TUYECKOTO B3aMMOJEWUCTBUSA DJIIEMEHTOB, TaK
Ha3bIBAEMOW, TPONHOW CHUpANW: HHTErpaluy BBICIIETO OOpa3oBaHUS C
BEyIIUMH TPOMBIIUICHHBIMUA TIPajioo0pa3ylolUMi  TPEANPUATUIMA U
BJIACTHIO. B CBS3M € 3TUM, rOCYy1apCTBO aKTUBHO CTPEMMTCS HCIOJIB30BAThH
BO3MOXXHOCTH M TIOTEHIMAJ CHUCTEMbI BBICHIErO0 OOpa3oBaHUsA IS
CTUMYJIMPOBAHUS Pa3BUTHSI TEPPUTOPHUM, pACCMATPUBAS BY3bl KaK LIEHTPBI
uHHoBauui (IIpuopurerHbiii mpoekT "By3bl Kak LEHTpbI MPOCTPAHCTBA
co3faHusi MHHOBarui'"). Ha Hami, B3IJiA[, TaKUM LEHTPOM MOXKET CTaTh
TOJIBKO BBICIIEE yUyeOHOE 3aBe/ieHne, 00J1a/1a011iee BHICOKUM PECYPCHBIM U
MHTEJUIEKTYallbHbIM ~ noTeHnuanom. HUAY MUOU, kak Benymuu
yHUBepcuTeT Poccuu, npeacTaBistonuii co00i eNHYI0 YHUBEPCUTETCKYIO
pPacCIpeieIEHHYIO CETh YK€ CETOJIHS SIBJISIETCA JTOCTOMHOW IUIOIIAIKON IS
dbopMupoBaHUs MPOCTPAHCTBA MHHOBAIUK B Topoaax Pocaroma. [1pu sTom
HaIu4ue (QUINAIOB SBISICTCS OTJIWYUTEIBHOW UYEPTOW U SIBHBIM
npeumyiiectsom HUAY MUOU. Takum obpazom, HUAY MUDU, kak
pacrpeneneHHas CeTb, UMEET 3HAUUTEINBHBIE PECYPCHI, CEPbE3HBIN HAYYHO-
TEXHUYECKUN TOTEHIHWAl W 3HAYUMbIE HAy4YHbIE pPE3yJbTaTbl B
CTpAaTeTMYEeCKUX  OOJacTAX, O0JaJalomMUX BBICOKAM  TOTEHUIUAJIOM
KOMMEPIUATU3ALMNHN, YTO TOBOPUT O TOTOBHOCTH BEAYILETO YHUBEPCUTETA
CTaTh JApaiiBepoM (HOPMUPOBAHMS NPOCTPAHCTBA MHHOBALMKA B TOpojax
Pocaroma u B uHTEpECAX aTOMHOM OTpaCu.
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HNHKJIIO3UA B BY3E:
INEPCIIEKTUBBI U ITPOBJIEMbI

Taman JI.A.
Cesepckuti mexnonocuveckuu uncmumym HUAY MUDHU,
636036, 2. Cesepck Tomcxoti 06.a., np. Kommynucmuuecxuii, 65,
e-mail: GamanL @yandex.ru

B 2006 r. 6puta npunsta Konsennuss OOH o mpaBax HHBaIUIOB,
COTJIaCHO KOTOPOHM TOCyIapCTBa-y4acTHHKH OepyT Ha ceOs 00s3aTeIbCTBA
M0 CO3/IaHUIO YCJIOBHi, 00ECIEeUNBAIOIIMX TOCTYN MHBAIHUJIOB «K OOLIEMY
BBICIIIEMY 00pa30BaHUIO, Mpo(ecCuoHaTbHOMY OOYYEHUIO B TCUCHUE BCE
KU3HU 0€3 JUCKPUMUHAILIMU U HapaBHE ¢ Apyrummu». B Poccun KonBennus
obL1a patuduiuponana B 2012 r. [loHsITHE «MHKIIO3UBHOTO 00pa30BAHUS
OBLJIO 3aKOHOJATENIbHO 3akperyieHo B 3akoHe «OO0 o0pa3oBaHuUU B
Poccuiickoit  ®eneparuu», YTO Tpenanonaraer OOECHEYeHHE PABHOTO
J0CTyTa O0y4Jaronmuxcst K 00pa3oBaHUIO, B TOM YHCJIE€ B BBHICIINE Y4eOHbIE
3aBEICHUS, C Y4YE€TOM OCOOBIX O0Opa30BaTENbHBIX IMOTPEOHOCTEN W
WHMBUAYAJIbHBIX BO3MOXKHOCTEHW uelioBeka. BaxkHO, UTO «HMHKIIO3US, B
OTJINYHE OT «UHTETpalliu» — HE MPOCTO oOpa3oBaTeNbHAs, HO MPEKIE
BCETO COILIMOKYJIbTYpHAsl TEXHOJOTHUS, HalpaBJIeHHass Ha CO3JaHue
O0e30apbepHON  cpeAabl  OOydeHHMsT ISl  JIMIl C  OrpaHUYEHHBIMU
BO3MOXXHOCTSIMU 3/I0POBbs. ['yMaHHasi O CBOEMY XapakTepy, KOHIISIIIUS
WHKJIIO3UBHOTO  o0Opa3oBaHusi B HacTosiliee  BpeMs  JOJDKHA
peanu30oBBIBATECA B POCCHMCKMX By3ax. VICKitoueHHE COCTaBISIOT
HEKOTOpPBIE OTEYECTBEHHbIE BY3bl, Hampumep, MI'TY um. baymana, B
kKotopoM ¢ 1934 r. mo coenuaJbHBIM TpPOrpaMmaM  O00y4aroTCs
WHKCHEPHBIM CIENUATBLHOCTSIM HHBAIUABI MO ciIyXy. Takum oOpazom,
WHKIIIO3UBHOE 00pa3oBaHUE JOJDKHO OXBAaThIBaTh BCE OOJBINEE YHCIIO
POCCUHCKHX BY30B. POCCHHCKHE WCCIIEIOBATENIM, KACAKOIIUECA JaHHOM
npoOIeMbl, €IUHOAYIIHO KOHCTATUPYIOT KaK HEOOXOIUMOCTh, TaK H
OOJIBIIIYIO CJIOKHOCTh MPaKTHUUYECKOW peaau3aluy JTaHHOW KOHIICTIIUH.
bappepamMu Ha TyTM K WHKIIO3UM BBICTYNAIOT HEMPUCTIOCOOJIEHHOCTH
UH(QPACTPYKTYphl BY30B K OOyYEHHIO MHBAIHMIOB, HEAOCTATOYHAS
pa3paboOTaHHOCTh OpraHU3aIMOHHO-TTPABOBBIX JIOKYMEHTOB,
HEJIOCTATOYHAs! SICHOCTh MCTOYHHMKOB (DMHAHCUPOBAHUS, cjlaboe ydeOHO-
METOJMYECKOe oObOecredeHrne, OTCYTCTBHE TMOJATOTOBJICHHBIX KaApoOB U
BO3MO>XHOCTH TOBBIIICHUS KBAIM(UKAIIMU TIpenoaaBarteyiei, paboTarommx
C UHBawIMJaMU. PemieHnio 9STUX W JApyrux mnpobjieM  JI0JDKHA
CIIOCOOCTBOBAaTh  MPOJyMaHHAas  MOJUTHKA By3a IO  Pa3BUTHUIO
WHKIIFO3UBHOTO 00pa3oBaHus. BakHBIM yCIOBHEM €r0 pa3BUTHS SIBISETCS
U IIeJICHANpaBieHHass paboTa 10 (HOPMHUPOBAHHIO TOJIOKUTEIHLHOTO
OTHOIIIEHUS K MHKJIFO3UU BCEX YUYACTHUKOB 00Pa30BaTEIHLHOTO MpOIlecca.
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CTYAEHYECKOE BOJIOHTEPCTBO B POCCHUH

Jenucosea H.I', 'aman JI.A.
Cesepckuti mexunonocuueckuii uncmumym HUAY MUDU,
636036, 2.Cesepck Tomcxoit 0611., np. Kommynucmuueckuti, 65,
e-mail: denisowa.na2011@yandex.ru, GamanL @yandex.ru

CoBpemenHas Poccuss 1mocraBieHa Iepei  CIOKHOM  3ajadei
(opMUpPOBaHUS IPAXKAAHCKOTO OOIECTBA, OJHUM M3 IPU3HAKOB KOTOPOIO
SBJIIETCSL BBICOKAsl COLMalbHAsl aKTUBHOCTb rpaxkaaH. OnHoil u3 ¢dopm
TaKOW AaKTUBHOCTH BBICTYNAET BOJOHTEPCTBO — «JA0OPOBOJIBYECTBON.
[IpoOnemMbl CTyI€HUECKOr0 BOJOHTEPCTBA PACCMATPUBAIOTCS B padoTax
E.A. Ilepsymmunoii, M.B. IleBnoii, B.H. IllupobokoBa u ap. IIpaBoBoii
cTatyc BojoHTepa ompenencH B demepanmprHoMm 3akoHe PO ot 11.08.95
Nel35 @3 «O 061aroTBOpUTENBHON NEATENIBHOCTH U OJIArOTBOPUTEIBHBIX
opraHuzanusx». B 3akone «100poBosiey onpeaensercs Kak «pu3nuecKkoe
JUI0, OCYILIECTBISIONIEE ONaroTBOPUTENBHYIO MAESITENbHOCTh B (hopme
0€3BO3ME3THOTO BBINOJHEHUsI paboT, OKazaHUs YCIyr (J0OpOBOIbUECKON
NEeATENbHOCTH)». CTYJEHYEHCKOE BOJIOHTEPCTBO MOXKET paccMaTpHUBAaThCS
KaK OJIMH U3 BUOB OOILIECTBEHHOW aKTUBHOCTHU CTYJEHTOB, JOIMOJIHSAIOMNN
uX y4eOHY10, TPYIOBYIO U IOCYTOBYIO I€ATEIbHOCTb. B 3T0i1 CcBsI3u 0coboe
3HaYeHUE HMEeT MOTHBAlUs CTYAEHTOB, MOOyXjawomas HuX K
no00poBoabuecTBY. BonmonTépckoe npmxenue npunuio B Poccuto B 1990-b1e
IT., OJIHAKO BIUIOTH /10 HACTOSIIEr0 BPEMEHU YPOBEHb BKIIOYEHHOCTU B
HEro MOJIOJICKHU CPABHUTEIBHO C IPYTUMHU PA3BUTBIMU CTPAHAMH, OCTAETCS
OTHOCUTEIBHO HM3KHM. lIpHunMHy 3TOro ycMaTrpuBaiOT, B YaCTHOCTH, B
BBICOKOM ypOBHE YYacTHsi TOCyJapcTBa B OKa3aHUU COLMAJIbHOU
MOJJIEPKKU HACEJICHUIO B IPEALICCTBYIOIINN COBETCKUU Ilepuon. Tem He
MeHee, o AJaHHbIM 2013 T. B CTyJE€HUECKOM BOJIOHTEPCKOM JBUKECHHUU
npuHuMaroT ydactue Oosiee 100 oOpazoBarenbHbIx yupexaeHuit; 800
opranuzanuii-naptHepo; 100 000 m0OpoBOJIBIIEB W3 BCEX PETHOHOB
Poccun. K OCHOBHBIM HamnpaBJIEHHSIM CTYAEHYECKOTO BOJIOHTEPCTBA
OTHOCATCA: TOMOLIb COLMAJIBHO HE3ALIUIIECHHBIM TIPYIIaM HaCEJIEeHMUS,
IPUPOAOOXPaHHAS NESATEIbHOCTb, ITOMOILb HAaCEJIEHUIO npu
YpE3BbIYAMHBIX CUTYyallMsIX M HECYACTHBIX ciay4asx W Ap. Hekortopseie
HaITpaBJIEHUS] BOJIOHTEPCKOTO JIBHXKEHHSI MOJIEPKUBAIOTCS IOCYIaPCTBOM,
npuMepoM yero BbicTynaer ®enepanbubiii 3akoH Ne 310 — @3 or
01.12.2007 r. «O6 opranuzanuu u npoeaeHur XXII omuMnuiickux
3uMHUX Urp U XI napanumnuiickux 3uMHux urp 2014 rona B r. Coun»)». B
KauecTBE BOJOHTEPOB BO BpeMs onuMnuaabl B Cour MPUHUMAIH y4acTHe
U CTYJIEHTBl TOMCKHUX BY30B. YuacTH€ CTYJIEHTOB B BOJOHTEPCKOM
JIBUKEHUU HE TOJBKO CTUMYJIUPYET UX COLMAJIbHYI0 aKTUBHOCTb, HO U
HANpSMYIO BIUSET HA UX NPOPECCUOHANIBHYIO TPACKTOPHIO.
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IKOHOMHNYECKASA DOPEKTUBHOCTbD
OYHKIUMOHUPOBAHUS CYBBEKTOB HA PBIHKE
IJEKTPOYHEPTUM TOMCKOM OBJIACTH

Eecrokosa H.IO.
Tomckuu norumexnuyeckuu yHugepcumem,
634034, 2. Tomck, np.Jlenuna, 30
e-mail:evsurevs@mail.ru

DNEKTPOIHEPreTUKA SBISCTCS OCHOBOM  JKU3HEOOSCHICUCHHUS W
GYHKIIMOHUPOBAHUS SKOHOMHUKH. JTO Beaymlas o00JacTh HSHEPTeTHKH,
OXBAaTHIBAIOINIAsT BBEIPAOOTKY AJICKTPOIHEPTHUH HA CTAHIMAX U €€ JOCTaBKY
notpebutensim no JIDII, Ttem cambiM obOecrieunBasi AIEKTPUPUKAIIUIO
notpeoduTteneit [1].

OcHoBHasi 001IeCTBEHHAS] (PYHKIMS AJIEKTPOIHEPTETUKU Kak 0a30BOM
uHMpacTPyKTYypHOU oTpaciu Poccum 3akitoyaeTcss B MPEJOCTABICHUH
KOMILJIEKCA YCIIYT TI0 SHEPTOCHAOKEHUIO MOTPEOUTEIISIM DICKTPUIECKON U
TEIJIOBOM »HEpruu. IOPEKTUBHOCTh MACATEIBHOCTU HHEPrOKOMIAHUU
MIPEACTaBIIET COO0M CHCTEMHYIO KaTErophi0, MHOTOMEPHYIO IO CBOEMY
COJIEPIKAHUIO.

Hcmonp3yemMble B HACTOSIIEE BPEeMsI B JJICKTPOIHEPTETHKE METOJIBI
aHanu3a  A(PQPEeKTUBHOCTH  MPEUMYUIECTBEHHO  0a3upyroTcs  Ha
W30JJUPOBAHHOM PACCMOTPEHUM YAaCTHBIX ITOKa3aTeled MpPOIYKTUBHOCTH
WJIM U3JIEPKEK IPOU3BOACTBA. [2].

KoHeuHass CTOMMOCTH DJCKTPOIHEPTHH CKIIANIBIBACTCS W3 TPEX
COCTaBJISIFONIMX: 1) IIEHBI OMTOBOTO phIHKA; 2) TapudoB denepaibHON U
pPEeTHOHAIBHOM  CeTeBBIX  KOMMaHui; 3)  COBITOBBIX  HaJI0aBOK.
PerynupoBanue TapuoB Ha IEKTPUUECKYIO SHEPTHIO SIBISICTCS OAHUM U3
BOKHEUIITUX DJIEMEHTOB BO3JEHCTBUA TOCyJapcTBA Ha OTHOIICHHUS,
CKJIaJIbIBaroIuecs B 3Tou chepe [3].

DneKTpOIHEpPreTHKA — oTpacib HApOJIHOTO X035IUCTBA,
3aHMMAIOIIASCS MTPOU3BOACTBOM M PacIpeielIeHUEM dJICKTPOIHEPTHH.

JINTEPATYPA
1. WudpacTpyKTypHble KOMIAHMM M OpraHM3aluu [DIeKTpOHHBIM pecypc] //
MunucrepctBo sHepretukun P®. Onexkrtponnsle pgansuble. [b.m.]. URL:
http://minenergo.gov.ru/node/533 (nara o6pamenus: 04.03.2017)
2. Hayumple wucciemoBanus [DnekTpoHHBId  pecypc] //  old.gsom.spbu.ru.

DIEKTPOHHBIE JTAaHHBIE. [b.m.]. URL:
http://www.old.gsom.spbu.ru/research/np_projects/19/ (mata oOpareHus:
04.03.2017)

3. CoBpeMeHHBIE TPOOJIEMBI DIIEKTPOIHEPTeTHKH [DIEeKTpOHHBIH pecype] //
portal.tpu.ru. DIIEKTPOHHBIE JTaHHBIE. [b.m.]. URL:

http://portal.tpu.ru/files/personal/ushakov/01.pdf (nara o6pamienus: 04.03.2017).



CEKIHUA «ComuanbHble 1 9JKOHOMHYECKHE MPOOIeMbI HHHOBAITMOHHOTO
Pa3BUTHS ATOMHOH OTPACIII» 109

I'OCYJAPCTBEHHO-YACTHBIE IAPTHEPCTBA: OIIBIT
TOMCKOM OBJIACTH

Edpemosa E.A.
Tomckuii nonumexHuduecKuii yHugepcumenm,
634034, 2. Tomck, np. Jlenuna, 30
e-mail: kat.efremovaa.98@gmail.com
HAay4Hwlll pyKogooumens. 0.3.H., npogd. Heoocnacosa O.11.

['ocynapcTtBenHo-uactHple mapTHepctBa (['UII) B coBpemeHHOM
ITOHUMAaHUHU MIPEACTABIISIOT co0oi WHCTUTYMOHAIbHBIN u
OpPraHU3allMOHHBIA AJIbSIHC MEXAY TOCyJapCTBOM M OH3HECOM IS
peanu3aluyd  MEXAYHAapOJHBIX, HAalHMOHAJIbHBIX, MAacIITAOHBIX  WJIU
JIOKaNbHBIX, HO BCErja OOIIECTBEHHO 3HAYUMBIX MPOEKTOB B IIHPOKOM
CIIEKTPE HAIPABJIECHUN IEATEIBHOCTH: OT PA3BUTHS CTPATETHYECKN BaXKHBIX
oTpacieu IIPOMBIIIEHHOCTH 51 Hay4YHO-UCCIEA0BATEIbCKUX
koHCTpykTOpckux pabdor (HUOKP) no oOecrieueHuss OOIIECTBEHHO
3HAQYUMBIX YCIYTr ISl OTIAEIbHBIX KaTEropuid TpakIaH. yciyr. Takoit
aJIbIHC OOBIYHO SIBJSIETCSI BpeMEHHBIM. OH co37aeTcs Ha ONpeAesIeHHBIN
CPOK [UI OCYIIECTBIEHUsS KOHKPETHOTO IIPOEKTa W IIPEKpPAILAET CBOE
CYILLIECTBOBAHUE IPU TOCTUKEHUH €T0 LIEIIEH.

['UIT ue sBasieTcst M300peTeHUEM TTOCeIHero BpemeHu. Poccus 3Haer
MHOKECTBO HMCTOPUYECKUX NPUMEPOB 3(PPEKTUBHOrO B3aUMOAEUCTBUSA
rocyaapctBa M OW3HECA: CTPOMUTENIBCTBO >KEJIE3HOJOPOXKHOM BETKH U3
[TerepOypra B Ilapckoe Ceno (1836 r.), co3maHre HUHTEPBEHIIMOHHOIO
OupxkeBoro cuHaukara Ha IlerepOyprckoit  Oupxe (1899 1),
KOHLIeCCUOHHOE ocBoeHre Manpuxypuu (1897- 1901 rr.), popmupoBanue
B Hayase XX B. CETH KOMMEPUYECKHX y4eOHBIX 3aBEACHUH U T.1I.

CoBpeMEHHBIMU  OTE€YECTBEHHBIMHU  NpPUMEPaMH  OOBEIUHEHHUS
pecypcoB rocyaapctBa u OuszHeca B (opmare I'UIl nmna ycmemrHoro
pELICHUs] 3HAYMMBIX COLUHMAIBHBIX 3a4a4 SBJSETCS  CTPOUTEIBCTBO
OUAIM3HBIX LEHTPOB, OYHCTHBIX COOPYKEHUH, MOCTOB, a3pOIIOPTOB,
CIIOPTUBHBIX COOPYKEHUH U T.J.

B Tomckoli o01acTi HE Majio MPUMEPOB YCHEIIHOTO OCYIIECTBICHHUS
npoekToB B opmare ['UIl. C ero moMmoIpo B peruoHe yAajioCh PElIuTh
npobyieMy HEXBAaTKU MECT B JIETCKUX CafaX — ObUIO MOCTPOEHO M OTKPHITO
17 nmomkoJBHBIX yupexaeHul. B cTposimieMcsi palloHEe-MUUIMOHHUKE
«Conneunas JlonuHa» Ha ocHoBe I'UIl BO3BeneHO ceMb JAETCKUX CaJiOB,
mkoja Ha 1100 mecT, uHKeHepHas HHPpacTpykKTypa, caaHo 650 TeiC.
KBaJIpaTHbIX MeTpoB Kuibsi. OpHako, B cdepe 3apaBOOXpaHEHUS B
Tomckoit b ob6nactu Ha npunuunax [YIl peanuzyercs moka TOJIBKO OJUH
MPOEKT — PEKOHCTPYKIMS Bropo cy1e0HO-MeTUIIMHCKON 3KCIEPTU3BI.
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K ITPOBJIEME COOTHOLEHHWSA HOBBIX
OBPA3OBATEJBHBIX TEXHOJIOT'M C KAYECTBOM
INOATOTOBKH CIIENUAJIMCTOB

Kupcanosa E.C.
Cesepckuti mexunonocuueckuii uncmumym HUAY MUDU,
636036, 2. Cesepck, Tomckoii 00.1., np. Kommynucmuueckuii, 65
E —mail: zavkir@mail.ru

CoBpeMeHHbIe 00pa30BaTEIbHbIC TEXHOJIOTUU BHE BCSIKOTO COMHEHMS
NOBBIIIAIOT  3PPEKTUBHOCTb, KaK ayAUTOPHONM pabOThl, TaKk H
BHEAYJIUTOPHOM, CaMOCTOSITeIbHOM paboThl. B TO ke Bpemsi, BCKOpe moclie
TOTO KaK 3TH CUCTEMbI CTAJId JIeJIaTh CBOU MEPBbIC IIAard, 0OHAPYKUIOCH
MHOKECTBO peajbHBIX MpobieM. Ha mepBoe mMecTo cpeau Takux mpoodsiem
HCCJIeIOBATENN CTaBAT MPOOJIeMy KauecTBa MOATOTOBKU CHEIMATNCTOB B
paMKax HOBBIX 00pa30BaTENIbHBIX CUCTEM. DTO IEJIbII KOMILIEKC CIOMKHBIX
BOIIPOCOB

03a004eHHOCTh MHOTHX (UIOCOPOB, COIMOJIOTOB U TEJaroros
BCeT/la BBI3bIBAjJIa OPUCHTAIUS OPTaHU3aTOPOB HOBBIX (HOpPM 0Opa30BaHUS
Ha  y3KomnpodecCHOHAIbHBIE y4eOHBbIE MPOTpaMMbl, B PE3yJIbTaTE YEro
JeKaIKue B OCHOBE TPAJAMIIMOHHOTO BBICIIETO OOpa30BaHUS IMPUHIIAIIBI
HAyYHOCTH W (YHIAMEHTAIBHOCTH, OTOABUTAIOTCS HA BTOPOM, a TO H
TPETUH TLJIAH.

OrpaHuyeHBI BO3MOXHOCTH HCITOJTh3YEMBIX CeTOHS
o0pa30oBaTeIbHBIX TEXHOJOTHMH B OOECIEYCHHUHM | JAPYTUX YCIOBUU
3¢ (HEKTUBHOTO MENaroruyecKoro BO3AEUCTBUSI, HATPUMED, OPTaHUIECKOTO
COCIMHEHUE BepOaTbHOrO M HeBepOanbHOro ypoBHE ob6meHus. OO0
(b (HEKTUBHOCTH KOMMYHUKAIIMK CYSIT MO €€ BO3JACHCTBHIO, & TaKXKE IO
pPa3IUYHBIM TICUXOJOTHYECKUM XapaKTePUCTHUKaM, U B 3aBUCUMOCTH OT
3TOr0 KOPPEKTUPYIOT KOMMYHUKATUBHBIN Tipouecc. [Ipu nuctaHnimoHHON
dbopme 00yueHHUs YacTh YKa3aHHBIX XapaKTEPUCTHK OTCYTCTBYET U, TAKUM
00pazoM, TOPMO3UTCS MPOLIECC KOPPEKIIUH.

Haunbosee aKkTyaqbHBIM BOIIPOCOM, CBSI3aHHBIM C  Pa3BUTHEM
pa3MUHbIX  (OPM  OTKPHITOTO 00pa3oBaHUsl SBISAETCS MX  ciadas
BOCIIUTATEIbHAs KOMITIOHEHTA, 4YTO BBIPAXACTCSI B HEBO3MOXKHOCTH
peaan30BaTh YCTAaHOBJICHHE KOPIIOPATHBHBIX CBSI3¢d W B 3aTPYJHCHUHU
dbopMHpOBaHUS HPABCTBEHHBIX KAaTETOpH MPO(PECCHOHATLHON YeCTH H
JIOCTOMHCTBA.

B cBere ckazaHHOTO SICHO, 4YTO BO BHEAPEHUU TIOCTOSHHO
OOHOBJISIIONIUXCSL  00pa30BATENBHBIX TEXHOJOTHM B YYEOHBIH MpOIIecC
HEO0OXOMMO ONUPATHCS KaK Ha UMEIOIINECS MaTepuaibHbIe PeCypChl, TaKk
Y Ha OTIBIT, HAKOTUICHHBIN B TPAJAUIIMOHHBIX (popMax oOydeHus.
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OBPA30OBAHUE B UHOOPMAIIMOHHOM OBIIECTBE:
B3I'JIAA CTYAEHTA HA HEKOTOPBIE ACIIEKTbBI
OBPA3OBATEJBHOMN ITPAKTUKH

Koznosuyxkas H.C., I'aman JI.A.
Cesepckuti mexnonocuveckuu uncmumym HUAY MUDHU,
636036, 2.Cesepck Tomcxoil 0611., np. Kommynucmuueckuti, 65,
e-mail: GamanL @yandex.ru

B ycnoBusx craHoBiIeHUsT HHGPOPMALMOHHOTO o00IIecTBa 0coboe
BHUMaHUE YJESAETCS PA3BUTHIO CUCTEMbI OOpa3oBaHMs, B TOM YHCIIE
BbICIIeH MIKOJIBI. OT €€ CIOCOOHOCTH CBOEBPEMEHHO pearupoBaTh Ha
HOBBIC «BBI30BBI» JIOXU 3aBUCUT HE TOJIBKO YCTOMYMBOE pPa3BUTHE
oOlllecTBa, HO M COIMaJbHAs YCHEHNTHOCTh U KOHKYPEHTOCIOCOOHOCTH
BBIITYCKHUKOB. IMEHHO 3THM OOYCJIOBJIEHO IMOBCEMECTHOE YTBEPKICHUE
MOJIEIN «HEMPEPBIBHOTO 00pa3oBaHus». B 3Toil CBsI3M TpeacTaBisieTcs
aKTyaJbHBIM B3IJITHYTh Ha MPOUCXOISAIIME B CHUCTEME oOOpa3oBaHUs
U3MEHEHHUSI C TO3UIIUNA CTYyJIEHYECTBA KaK CyObeKTa 00pa3oBaTEIbHOTO
npouiecca. Tem Oosiee UYTO OHO TMPHU3HACTCS BaXHBIM  (HaKTOPOM
CTaHOBJICHUsI HH(GOPMAIIMOHHOTO ob1iecTBa. [1o MHEHUIO HccenoBaTese,
collMajbHas 3HAYUMOCTb CTYJEHYECTBA B CBETE€ 3asBJICHHOW TEMBbI
OMpENENAeTCSl €ro MNPOTrPECCUBHOCTBIO ((IPOJABUHYTOCTBIO»), BBICOKOW
CTENIEHBI0O €r0 BOCIPUUMYMBOCTH K TIPOMCXOIAIIMM B OOIIECTBE
W3MEHEHUSM, BBICOKON ITO3HABATEIbHOW AKTHMBHOCTBHIO. Bmecte c TeMm,
MMEHHO BBICIIIAsl IIKOJIa IPU3BaHa BIUSATH HA COLMANIbHBIC MTPEACTaBICHUS
U OXHUJAHUS MOJIOJCKH, CHUXKAs PHUCKH, CBS3aHHBIE C BO3MOXKHBIMU
OomMOKaMU  BOCHPUATUS €I0  MpOUCXOAsSIuX u3MeHeHuid. Hopas
nHpopMaliMOHHasl cpefia MpeanoyiaraetT TpaHchopMaluo CTEPEOTUITHBIX
MPEACTAaBICHUN O COIMAIBHBIX POJSX YYaCTHUKOB 0O0pa30oBaTEILHOIO
npoiiecca. Tak, NpenuMyIlecTBEHHO HHPOPMAITMOHHO-KOHTPOJIUPYIOIIAS 0
XapakTepy  JAEATENbHOCTh  MpENnojaBaTesss  JOJKHA  CTAHOBUTHCS
KOHCYJIbTATUBHO-KOOPIMHUPYIOIIIEH, YTO MO pa3HbIM MNPUYMHAM HE BCETJa
MPOUCXONUT HA MpakTuke. [loBwimaercs TpebOBATENTLHOCTh K aKTHBHOCTH
CaMUX CTYJEHTOB, YTO JOJKHO HAWTH CBOE BBIPAXKEHUE B IMOJEPKAaHUU
COOCTBEHHOW  MOTHBAallMM K  OOpa3oBaHWI0 W aKTHUBU3AIHH
CaMOCTOATENbHON paboThl, cocTaBisonie He Menee 50% mpoIEeHTOB
y4eOHOro BpeMeHH. Mexay TeM, CYIIECTBYIOT (haKTOPbI, CHUKAIOIIHE
TBOPYECKYIO aKTUBHOCTbH CTYACHTOB, HAIlPUMEpP, «OTUYKJACHUE» YU4eOHOTO
TpyJa CTyJAC€HTA, YTO BbIpakaeTcsl B OECIOJIE3HOCTH 3HAYUTEILHOW YacTH
€ro MpoayKTOB (pedepaToB, KOHTPOIBHBIX PabOT W T.JA.), HEOOXOAUMBIX
JUIIL JUIS BBICTABJICHUS NPENojaBaTelieM OICHOK. YMEHHE Yy4eOHOro
3aBEICHUS] YYUTBHIBATh HHTEPECHl BCEX CYOBEKTOB 00pa3zoBaTEIBHOIO
npoiiecca Oyet crnocoOCTBOBATH MOBBIIIEHUIO €r0 KauecTBa.
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NHIANBUIYAJINSALNA I‘AliAHTI/II‘/JI MAT'ATI C YYHETOM
OCOBEHHOCTEU I'OCYAPCTBA*

Komnesa J[.A., Ceones /[ A.

Tomckuti nonumexnuueckuti yuusepcumem, 634050, 2. Tomck, np. Jlenuna,30
e-mail: konevadasha@mail.ru.

B coorBerctBum ¢ IIporpamMmmoi pasBUTHS U OCYLIECTBIICHUS
MOMJIEPKKK  simepHoro  koHtpons — 2016-2017 [1], Bo3HMKaeT
HEOOXOJMMOCTh COBEPILIEHCTBOBAHUS CYIIECTBYIOIIUX M Pa3BUTHS HOBBIX
BBICOKOO(D(EKTUBHBIX ~ CHCTEM M  MOAXOJOB IS  OOecreuYeHus
HEPACIIPOCTPAHEHUS SACPHBIX MaTepuaioB. OmHOM W3  OCHOBHBIX
pa3paboOTOK SIBISETCS KOHLENUUS MPUMEHEHUS TapaHTHl Ha YpOBHE
rocynapctBa (State level concept/SLC), mno3Bonsomas MIpOBOIUTH
KOMIUIEKCHYIO OLIEHKY JeSATENIbHOCTH cTpaHbl. OHa NMpUMEHUMa Uil BCEX
roCy/lapCcTB, MMEIOIIMX COIVIAIEHWs O TrapaHTusX. B pamkax stoi
KOHLEMNINH TapaHTUU OyJIyT COCPEAOTOUEHbI HAa IOHUMAHUM LEI0CTHOCTU
AJIEPHOM TIPOrpaMMbl U Pa3padOTKE UHIWBUIYAIbHBIX MEp MPUMEHEHUS
rapaHTHH K KaXJI0My TOCyaapcTBy [2].

Omnenka ocobeHHocTei rocymapcrBa (State specific factors/SSF) —
nepBeiii dtanm SLC, mpegocTaBisronuii OCHOBHYIO HWH(MOPMAITUIO IS
nanpHeero aHanmsa. SSF BkimouaeT B cebs mecTh (HakTOpoB, KOTOPHIE
JIOJKHBI OTMCHIBATHCS TPYMIION IKCIEPTOB, OJHAKO, OONBITUHCTBO U3 ITUX
(akTOPOB HEBO3MOKHO M3MEPUTh KoyimdecTBEHHO [3]. OCHOBHAsI KpUTHKA
KOHLIETIIMM  3aKJIK0YaeTcsd B BO3MOXKHOCTH npuMeHeHus MAI'ATO
JBOMHBIX CTaHJIAPTOB, MO3TOMY JUIsl 0OecredeHHuss OObEKTUBHOW OLEHKU
npu onucaHud SSF HYy)XKHO MHUHUMH3UPOBATH BIIMSHUE YEJIOBEUYECKOTO
dakTopa.

B noknane mnpeasiokeHbl MOAXOABI Ui KOJMYECTBEHHON OLIEHKH

0COOEHHOCTEH rocy1apCTBa.

*BpimonneHo npu ¢uHaHcoBoi mojuepxkke '3 «Hayka» B pamkax Hay4dHOro
npoekTta Nel1.3683.2017/1T4.
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«®ABPUKA ITPOIIECCOB» —- MPAKTHYECKHWA TPEHUHT
MNPUMEHEHUA UHCTPYMEHTOB BEPEXKJIMBOI'O
MMPOU3BOJACTBA

Kopabnesa C.A., Knuwes JI.B.
AO «Cubupckuti xumudeckuilt KOMOUHAm»,
636039, . Cesepck, Tomckas oon., yn. Kypuamosa,
e-mail: SAKorableva@rosatom.ru

B ycnoBusix pbIHOYHOW Cpebl BBDKUBAIOT TOJIBKO 3((EKTUBHbBIE
KOMITaHUH, KOTOPBIE CIIOCOOHBI MOJy4aThb MAaKCUMaJbHYIO OTAady IpH
MUHUMAJbHBIX u3JAepkkax. ['ockopmopanus «Pocatom», cTaBs mnepen
co00ll aMOWIMO3HBIE MM MOBBIEHUS 3(PQPEKTUBHOCTH W CHHKEHUA
3aTpar, OCYIIECTBISAET WX JOCTHKEHHUE, BHEIAPSAS IPOU3BOJCTBEHHYIO
cucremy «Pocaromay (IICP).

[ICP — 310 KynbTypa OEpeKIMBOTO MPOU3BOJACTBA M CHCTEMA
MOCTOSTHHBIX YJTy4YIlICHUH.

[ens OepexyIMBOrO MPOU3BOACTBA — BBISIBUTH, MIPOAHATU3UPOBATH U
YCTPaHUTh BCE€ IOTEPU B TNPOU3BOJICTBEHHOM IPOLECCE, HCIONb3Ys
WHCTPYMEHTHI YIIYUIICHUH.

3amaua Tpenunra «®abpuka TpoLECCOB» — Ha  peaTbHOM
MIPOU3BOJICTBEHHOM IPOIIECCE€ MO3HAKOMUTh U MEpeNaTh MPAKTUUYECKHIA
onbIT mnpumeHeHuss wuHcTpymeHToB [ICP u  mpoaeMoHcTpupoBaTh
pabOTHHKAM WX BIUSHUE Ha OIEpAaIl[MOHHBIC IMOKA3aTENIH JESITeIbHOCTU
npeanpustus. [IpobiaemMa 3akiro4aeTcs B TOM, YTO POJIU JIFOACH MTPUBBIYHBI
U C TPYyIOM TMOJNAIOTCS HW3MEHEHHSIM, CYIIECTBYET CTpax IeEpen
HEOIIPEAECIEHHOCTPIO W HENOHMMAaHHWE CMbICIa mnepemeH. MmeHHo ¢
MOMOILBIO MPAKTHYECKOT0 TPEHUHTa MBI peuiaeM mnpodiieMy H3MEHEHHUS
oTtHomieHus paboTHUKOB K [ICP 1 noka3piBaeM HEOOXOIUMOCTb BHEAPECHUS
KYJbTYPBI O€pEXKIUBOTO MPOU3BOJCTBA.

OOydeHHe TOCTPOEHO Ha MpuUMepe Impouecca COOPKU 3allOpPHO-
pEryJupyloled apMaTypbl. YYaCTHUKU MPOKUBAIOT HECKOJIBKO YCIOBHBIX
CMEH/payH/IOB, BO BpeMsI KOTOPBIX HEOOXOAHWMO 3a OMPEJCICHHOE BpEMs
BBIITYCTUTh IUJJAHOBOE KOJMYECTBO AapMATypbl M JOCTHUYb IIEJIEBBIX
MoKa3aTelsiel, BBISIBUTh U TPOAHATN3UPOBATH MPOOJIEMbI, BOSHUKAIOIINE B
mpoiecce payHaoB, ucnonb3ys uHctpymeHTapuii [IPC HaiiT crmocoOs
ycTpaHeHusT  mpoOjeM,  BHEAPUTH  YIAYYIICHUS U PaCCUUTATh
3¢ (HEeKTUBHOCTh BHEIPEHHBIX yiyulleHuil. Pa3doop pe3ynbTaToB TpeHHUHTa
MO3BOJISIET MOHSATh, €CTh JM TMOTEHLUMAd M HANpaBlieHUs JalbHEHIIero
coepuieHcTBoBanus [ICP, a Takke caenatbh BBIBOJBI O TOM, Kakue W3
WHUIIMATUB TIOMOTYT MPUHECTH MaKCHUMaJIbHbIH 3KOHOMHUYECKHUUN A(dekT
MPOM3BOJACTBEHHON JEATENBHOCTU W Kak WHCTpyMeHThl I[ICP moxHO
MPUMEHSTH HA CBOMX PabOUYMX MeCTax.


mailto:SAKorableva@rosatom.ru

114 Axmyanvhsie npodaemsbl UHHOBAYUOHHO20 PA3BUMUS A0EPHBIX MEXHON02UU

MOJAEJIb 9KOJIOI'MYHOI'O CTPOUTEJIBHOI'O
IMPOU3BOJACTBA

Jlykawesuu B.H., Jlyxawesuu O.]].
Tomckuii 2ocyOapcmeeHtblli apXumeKmypHo-CImpoUumesibHblil YHU8epcument,
634003, 2. Tomck, na. Conanas, 2, e-mail: vnluc@yandex.ru

CoBpeMEHHOE SKOJOTMYHOE  TMPOU3BOJACTBO (C YYETOM pEIICHHS
DKOHOMHYECKHUX, COIUATBHBIX, IKOJOTHUECKUX MPOOIEM I yIIyUIICHUS
KauecTBa XW3HM B WHTEpPEcax HACTOSIIETr0 W Oyaylmux IMOKOJEHUH, B
COOTBETCTBHM C KOHIICTIIIHECH yCTOWYHUBOTO Pa3BUTHS) — TAaKOE, KOTOPOE
YAOBJIETBOPSET MOTPEOHOCTH OOIIECTBAa MPUEMIIEMBIM CIIOCOOOM, TO €CTh
UCIOJIB3YIOIIIEe BOCCTaHOBUMOE, Oe3omacHoe CBIpBE u
sHeprocoOeperaromme TexHojorud. Jlns momaBisomero OONBIIMHCTBA
OU3HEC—CTPYKTYp, B TOM YHUCJE B CTPOMTEIBHOW OTpacii, UX ILEIu U
MOTHBBI MOKa JAJIEKU OT TaKkoW HampaBiieHHOCTH. MHTerpamnust Poccuu B
MEXIYHAPOJIHYI0 SKOHOMUYECKYIO CUCTEMY TMPEIO0JIaraeT dKOJIOTH3aINI0
Bcex cdep NesITeIbHOCTH.

DJIEMEHTBI
IIponyxuus JIroqn
[IpenynpenuTenbHbIin
[IpeBeHTUBHBIN DKOJIOTUYHOE
Crpar IPOU3BOJICTBO

A 4

WHTerpanbHblii U

erusi ] CHIDKEHUE pUcKa
LIEJIOCTHBIN

Jemoxparndeckuit
KOHTPOJIb ITpoueccer Oxpy>karomias cpesia

NAY/

IIpencraBiieHHas HA PUCYHKE MOJENb BKIOYAECT OCHOBHBIE JIEMEHTBI
HKOJIOTUYHOIO IIPOU3BO/ICTBA: IIpEeAYNPEIUTEIbHBIN OAXO/;
IIPEBEHTUBHBIA TOAXOJ; AEMOKPATUYECKUM KOHTPOJb;, WHTETPAJbHBIN U
E€JIOCTHBIN MOAXO/I.

B pe3synbraTte A€ATENbHOCTH B paMKaX OXapaKTepU30BAaHHOM MOJIEIU
JIOCTUTaeTCsd HSKOHOMHSl ChIpbs, JHEpruM Ojarojgapsi MOBTOPHOMY U
BTOPUYHOMY  HCIIOJB30BAHHMIO  pecypcoB, Oosee  3hdEeKTUBHOMY
peo0pa3zoBaHUIO CHIPhS B MPOIYKIIMIO; CHUKAIOTCS U3IEPKKUA HA STUHUILY
MPOAYKIMH, YMEHBIIAETCA  KOJIMYECTBO  OTXOJOB M  CHHWXKAETCA
aHTPOTOTeHHAsI Harpy3ka Ha OKPYXKAIOIIYI0 CPeay CO CTOPOHBI COpPOCOB,
BBEIOPOCOB, CBAJIOK.
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COOUAJIBHO-9KOJIOI'MYECKHUE ITPOBJEMbBI CUBUPCKUX
rOPOJIOB

Jlykawesuu O.]]., Quruues C.A.
Tomckuii 20cy0apcmeeHmblil apXumeKmypHo-CpoumesibHblil YHUeepcument,
634003, 2. Tomck, nn. Conanas, 2, e-mail: odluk@yandex.ru

Oco3Hanue, 4To 0e3 370pOBOM Cpelabl HE MOXKET OBITh 370POBOTO
oOIIeCTBa, UMEET JJIsi TOCYJIapcTBa OOJBIION COIUATBHO-TTOJIUTHYECKHM
cmpici. [lo cpeaHecTaTHCTHUYECKUM JAHHBIM, COCTOSIHUE — 3/I0POBbS
yenoBeka Ha 50% ompenensiercs o0Opa3oM JKHM3HU, a Ha JOJIO
HACJIEICTBEHHBIX, COILMAIbHO-3KOHOMUYECKUX, IKOJIOTMUYECKUX (PaKTOPOB
orBoAUTC OKOIO 15% Ha kaxzaeni. IIpu BBICOKOM aHTPONOTE€HHOU
Harpy3k€ M U3MEHEHHUSX B OKpYXKAIOIIEH cpene ATU LHUPPBI PE3KO
MEHAIOTCS B CTOPOHY YBEJIMYEHHS POJM  DKOJOTMYECKUX PHUCKOB. B
Ta0JMIle TMOKAa3aHbl HEraTHBHBIE PE3YyJbTaThl BO3JAEHCTBUS COLUAIBHBIX,
TEXHUYECKHUX, SKOJOTUYECKHUX (DAKTOPOB HA PA3BUTHE CUOMPCKUX TOPOJIOB.

DaKTOpPbI ConunanbHo-3xon0rn4yeckue nociaencreus | IlposiBiienne B ropogax
AelicTBUA (PAKTOPOB Cubupu

Poct macmraba Poct uncna aBromobuneit - OMOUMOHAIBHBIN

JIesITeIbHOCTH dopMHUpOBaHUE METaroInCcoB cTpecc y Joaei — Kak

YenoBeKa PocT konnuecTBa 0TX0/10B pe3ynbTaT
OKCIUTyaTanus MoJIe3HbIX HCKOMAeMBIX, B3aMMOYCHJIMBAIOIIETO
BO300HOBIISIEMBIX PECYPCOB s dexTa nmpu

HepannonansHoe CoxkpallieHue 3amacoB pecypcoB KOMOWHHPOBAaHHOM

UCIIOJIb30BaHHE Poct TeppuTopuii, 3aHATHIX OTBAIAMH, BO3EUCTBUU (HaKTOPOB;

pecypcos TEPPUKOHAMHU - Poct 3a60meBaemocTH
Hapymienne pexuma 1noa3eMHbBIX BOJ (B TOM unCIE —
3arpsi3HEHHE 0TX0JaMHU BOJI OHKOJIOTHYECKOH);
Herpananus nous - Huskas
BripyOKka JiecoB, JieCHbIE TIOKAPhI MPOAOKUTENBHOCTD

TexHokparnueckuii | [IparmaTudeckoe BOCIPUATHE IPUPOJIBI JKU3HU,

THUI MBILIUICHUS Wnnro3ust BOCCTaHOBIICHUS OKPYKAIOLIEH - IllymoBoe, cBeTOBOE,
Cpelibl TEXHOJIOTHYECKUM MyTEM 3NeKTPOMarHUTHOE,

Knumarnueckue HexomdopTHEIe rumpoTepMonHaMudeckue | XMMHUYECKOE,

M3MEHEHHUS YCIIOBHS Ouonorn4ecKoe
HapymieHne ycToHYMBOCTH 3KOCUCTEM 3arpsizaenue OC

Nnen 3K010TMYECKUX MOCEIEHUM U3BECTHBI C JaBHUX BpeMmeH. B 360
r. 10 H.3. [lnaton roBopun o0 «uaeanbHOM TOpOJE», MEUTa O KOTOPOM B
CpellHHE BeKa BOIUIOTHIIACH B MPOEKTax ropoaa-kpenoctu. [loznuee k Heit
oOpamanuce T.Mop, T.Kamnanemna, ®.bakon. «l'opoa-cam» — cucremy
HEOOJIBIINX MOCEIKOB ¢ KOM(MOPTHBIM MHUKPOKIUMATOM CHPOSKTHPOBAI
D. Toapa, «yctoiumBhlii», <«@koropoa» bepknmu (CHIA) onucan P.
Peructp. Baukysep (Kanaga), Mentoyroy (Kuraif) — oOpasiibl peanbHBIX
HKOTOPOJIOB, U POCCUNCKHE «3€JIEHBIe» Topoja HEM30EKHO 3aliMyT MECTO
CpeIu HUX B OyAyIIeM.
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CNELU®UKA 3ANATHON IUBUIN3ALIAN

Jlyyenxo A.B.
Cesepckuti mexnonocuveckuu uncmumym HUAY MUDHU,
636036, Tomckas o6a., . Cegepck, np. Kommynucmuveckuii, 65

3anaJHbIi KanmuTalu3M, SKOHOMHKAa KOTOPOrO OpUEHTUPOBAHA He HA
JcuzHeobecneuenue HaceleHus, a UCKIIOYUMETbHO HA  NPUdbLIb,
MPEACTABISIET COOOW WUBUAUAUUOHHYIO AHOMAIUIO, HACUIHCTBEHHO
HaBSI3aHHYIO YEJI0BEYECTBY MaJIOYUCIICHHBIMU KPUMUHAJIBHO-
noJIMTUYeCKUMHU KoHriomeparamu EBpomnbl B XV — XIX BB. Ve mocie
Utanpsackux BowH 1494 — 1559 rr. mpapsmyro »muTy OOJBIIMHCTBA
€BPONEHUCKUX CTpaH COCTaBWJIM KOMAaHIUPbl HAEMHBIX  OTPAJIOB,
JIEWCTBOBABIIIME aBTOHOMHO OT T'OCYJApCTBEHHOU BIIACTU M CPAKaBLIUECS
3a IJIaTy U MpaBo O€3HaKa3aHHOTO Tpadexa.

B xone Pedopmamum m TpuamaTuineTHeil BOHHBI 3Ta HOBas dJIUTa
OTTECHUJIA OT BJACTH CTapyl 3€MEJbHYIO apUCTOKPATHIO, CBSA3AHHYIO C
KaTOJMYECKOUN IEPKOBBIO, M PACIPOCTPaHIIA IPUBBIYHYIO TPAOUTEIbCKYIO
MPaKTUKYy Ha B3aUMOJICUCTBHUE CO BCEMH HEEBPOIEUCKMMH CTpaHaMu U
HapoJaMu: Jaxe OObIYHBIE  TOPTOBBIE  CHACIKM C  Ty3eMilaMu
OCYILECTBISUIUCH MCKJIIOYUTEIBLHO MO CXeMaM, MOIIEHHUYECKUM C TOYKHU
3peHHs] 3aKOHOJIaTeNIbCTBA TOTJAITHUX I[MBUJIM30BAaHHBIX TOCYJapCTB, a
KoJloHu3auuss Amepuku, AQpuku U A3UM XPOHUYECKU COIPOBOXKIANACH
TEHOIIUJIOM MECTHOTO HACEJICHHsS, a TaKXe BOCCTAHOBJIICHHUEM TaKHX
WHCTUTYTOB, KaK paboBIajieHue U pabOTOPTrOBIIS.

B couertanuu c kpaitHe HeOepEKIMBHIM OTHOIIIEHUEM K COOCTBEHHOMY
HACEJICHUIO (3HAYWTENIbHAS YacTh KOTOPOro MPHU3HABANACh <JIUILIHEW» U
aAKTUBHO BBITECHSUIACH U3 DKOHOMHYECKOW M COIMAIIBHON JKU3HU) ATO BEJIO
K pacCIIMPEHUIO KOJOHUAJIBHOM OHKCIAaHCUU 3amnajga U OKCMEHCUBHOMY
Pa36umuio e2o MamepuanbHoU u 0VX08HOU KYJIbmypol
1) kanutanuctrueckoe xo3sictBo XVII — XIX BB. MoOrjio coxpaHsTh
MPUOBUIBHOCTH TOJIBKO MPU MOCTOSHHOM PACIIMPEHUH BHEIIHUX PHIHKOB
cOblTa M KpailHEeW JelIeBU3HE TOJy4aeMoro U3 KOJOHUU CHIPbS;
2) 5DKOHOMHUYECKOE€ W IOJIMTHYECKOEC JOMHHHMpPOBAHHME 3amaja Haj
MOKOPEHHBIMU HEEBPOIECUCKUMH HapoJAaMU MOTJIO OBITh HACOJIOTHYECKU
000OCHOBAaHO  TOJILKO  TyTE€M  HEKPUTHYECKOTO  OTOXKJIECCTBJICHUS
KYJbTYPHOTO  TPEBOCXOACTBA C  HCTOPUYECKU  KPATKOBPEMEHHBIM
MePEBECOM B BOCHHOM JIeJie, TEXHOJOTUSIX U JAUIIOMATHYECKUX MHTPHUTAX.
dakTUYeCKd, BMECTO KPOMOTIUBON pabOTHl MO TapMOHM3AIUU CPEIIbI
oOuTaHusg U 00pa3za KU3HU EBPOMEHITBI OPOCHIM BCE CHIIBI HA TO, YTOOBI
«pactsaHyTh» EBpomy Ha Bech 3emHoii map. Kartactpoduueckue
MOCJIEACTBUS 3TOM IUBUIN3ALMOHHON CTPATErMHd HAYajdyd B MOJHOW MEpe
posBIsITECS B Xoje [lepBoit MupoBoit Boitabl 1914 — 1918 rr.
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AKTYAJIBHBIE ACIIEKTHI PA3SBUTHSI UTHHOBAIIUH B
SHEPTETUYECKOM OTPACJIA

Mamununa M.H.
Cesepckuti mexuonocuveckuu Mucmumym HUAY MUDH,
636036, 2. Cesepck, Tomcxoii 0611., np. Kommynucmuueckuti, 65
e-mail: matinina.marina@yandex.ru

BoBneueHne pe3yabTaTOB HAYYHBIX HCCIECIOBAHUM B JEATEIBHOCTD
OpraHu3aliid dHEPreTUYECKON OTpacid B HACTOSIIECE BPEMsI BBICTYIAET
OJIHUM U3 TMPUOPUTETHBIX HAIPABICHUN pPOCTa AKOHOMHUYECKON c]epshl.
NHHOBanuu B DHEPreTUKE  CTUMYJMPYIOT  pa3BUTHE  Ou3Heca,
aBTOMOOWJIbHOM, He(dTEera3oBod W TMPOYUX HHIYCTPUM, a TaKKe
CYIIECTBEHHO TIOBBIIAIOT KAayeCcTBO JKU3HM Haceinenus. Ha pwuc. 1
MpeCTaBICHbl Hau0o0Jiee 3HAUNMbIC U aKTyaJIbHbIE MUPOBBIC HHHOBAIIUH.

MHHOBALIMU
I | | 1
Texnonorus Hosgeimue Hcnonb3oBanue IIpumenenue
¢dpekunra c TEXHOJIOTHH JT00BIYH GaxTepuii As 6uoTOIUINBA [T
HCIIOJIb30BaHUEM HePTH YCTpaHEHUH pa3IuBOB aBTOMOOMIIEH
YAApHOU BOJHBI HedTH

PI/ICYHOK 1- AKTyaJ'IBHBIe MHPOBBIC HHHOBAlITUU

CoBpeMeHHas AJIEKTPOIHEPTETHKA — 9TO HEIPEMEHHOE
WCIIOJB30BAaHME DHEPrUM BETpa M COJIHIIA, a TakXke pa3paboTka W
NPUMCHEHUE THOPHAHBIX PCEIICHHWH B  YCIOBHUSIX HEOOXOIUMOCTH
BHEJIPCHUS SKOHOMHUYHBIX, PALMOHAIBHBIX TEXHOJOTMH. B 3TOW CBA3M,
MPEACTaBIACTCS HEOOXOAUMBIM CHHM3UTH pacxojbl Ha MOHTaX U
o0ciTy’)KMBaHUE CeTel, a TaKKe 10 MUHUMYyMa COKPAaTUTh MOTEPU DHEPTUU
MpyU TPAHCHOPTUPOBKE U Tiepenade. OT TOro, HACKOJIBKO AaKTHUBHO
BHEAPSIOTCA UHHOBAIIMUA B SHEPTE€TUKE U MPOUYMX OTPACISIX YEIOBEUECKON
JKU3HECATEIbHOCTH, 3aBUCUT YCIEIIHOE M TMOJHOLEHHOE pPa3BUTHE
YCJIOBUS CYIIIECTBOBAHMS, MOBBIINICHUE KAaYECTBA >KU3HU M BO3MOXKHOCTH
PKOHOMUTH Ha €KETHEBHBIX MOTPEOHOCTSIX.

JIMTEPATYPA

1. lHHOBaIMU B DHEPIreTHKE: JOCTHIKEHHUS, KOTOPBIE TTO3BOJSAT TOOUTHCS BBICOT [3I.p]/
caiit «OHepreruka. OJIEKTPOTEXHUKA. OHepropeMoHT», 2016. Pexum pocryma
http://madenergy.ru/stati/innovacii-v-energetike.html

2. I'mageimeB A.M. OcoOGeHHOCTH pa3BUTHsI MHHOBaNMil B sHepreTuke Poccum / A.M
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3. UBanoBa O.E. Tpanchep unHoBanuii B snepreruueckoii otpacau / O.E MBanosa //
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CO3JJAHUE 3AKPBITBIX A//IMUHUCTPATUBHO-
TEPPUTOPUAJIBHBIX OBPA3OBAHUIA:
N3 UCTOPHUU I'. CEBEPCKA (1949 — 1965 rr.)

Moxosa C.C., 'aman JI.A.
Cesepckuti mexunonocuueckui uncmumym HUAY MUDHU,

636036, 2.Cesepck Tomckoit 061., np. Kommynucmuyeckuti, 65,
e-mail: GamanL @yandex.ru, 89635195797 @mail.ru

OpgHuM H3 BaXHEHIIMX AOCTMKEHUH XX B. CTajl0 OTKPBITHE U
MPaKTUYECKOE MPUMEHEHUE SHEPrud aTOMHOTO fA1pa, B TOM YHUCIE B
BoeHHbIX wLensax. HeuzbexHocts coznanusa B CCCP atoMHOro opyxus,
HEOOXOQUMOro JJIsi  YKpeIUIeHuss U oOecleyeHUs HalUMOHaJIbHOU
0€30M1acHOCTH CTpaHbl, CTala OCOOCHHO OYEBHJHOM IOCIE€ MPUMEHEHUs
CHIA aromuoit 60oM0b1 npotuB Anonuu. B CILIA pabotsl o co3naHuio
aTOMHOTO OpYHsl TMOJ KOJOBBIM Ha3BaHHEM «MaHXA3TTEHCKHI MPOEKT)
Benuch ¢ 1941 r. Atomnas GombapaupoBka CIIIA smoHCKHX TOpojoB
noOyauia COBETCKOE MPaBUTEILCTBO AKTUBU3UPOBATH paboOTy 1O
cozganuto siaepHoro opyxus B CCCP, Hauatyro Bo Bpems || Muposoii
BOIHBI. B cooTBeTcTBUU ¢ mocTtaHoBieHueM ['ocynapcrBenHoro Komurera
O6oponbr Ne 2887 ot 20 aBrycta 1945 r. 6bu1 co3gan CrnenuaibHBINA
KOMUTET, BCKope npeoOpazoBanHblii B IlepBoe I'maBHOe YmpaBnenue npu
Cosere Haponnusix KomuccapoB (mo3gHee — MunuctpoB) CCCP.
PesynbraToM €ro JeATENbHOCTH CTajl0 CO3JaHUE B CTPAaHE HOBOU
HAayKOEMKOW aTOMHOM OTpaciu, sl oOecrieyeHus: HyXJ KOTOpOH Hayaiu
CO37aBaTbCs 3aKpbIThle MOHOropoza. OgHuM u3 Hux cran CeBepck, B
pasHble IEpPUOAbl CBOEW HMCTOPMHU HOCUBIIMK Ha3BaHus: «bepesku»,
«IToutoBbiii simuk NeSy, «CeBepck», «Tomck-7», cHoBa «CeBepck». Ha
TEPpUTOPUM  Topoaa  ObUTM  pa3menieHbl  00bekThl  CHOMpPCKOTO
XUMHUYECKOTO KOMOWHATA, KPYIMHEHIIIETO B CTpaHe MPEANPUATAS aTOMHOMN
HHEPreTUKH, PEUIEHHE O CTPOUTENILCTBE KOTOPOTO OBLIO MPUHSTO 26 MapTa
1949 r. Ero mesTeNnbHOCTH CTPOTO PErIAMEHTHPOBAjJach W COCTABIISIIA
rOCYAapCTBEHHYIO TailHy, YTO HAJIOXKHWJIO HEU3TJIaJAUMbIA OTHEYaTOK Ha
MeHTanuTeT xutenen CeBepcka. IHTepecHO, 4YTO MEPBOHAYAIBLHO HA MECTE
CXK maHupoBasiach MOCTpPOMKa Cy1ocTpouTensHoil Bepdu. [lepBbie ro/sl
CTPOUTEIBCTBO KOMOMHATa H TOpOJiIa OCYHIECTBISIOCH B  CIIOKHBIX
YCIIOBUSIX; TMEPUOJUYECKH OHO «3aMopaxkuBasiochy». OCTpoil ocTaBajach
KuuiHas npobsema. Jlums nocrenenHo B nepuoa ¢ 1949 mo 1965 rr.,
Omaromapsi CHCTEMHOMY Toaxoay K opranHuzamuu aestenbHoctd CXK
OBLITN 3aJI05KE€HBI OCHOBBHI JIJI1 KOM(OPTHOTO MPOKUBAHUS HACETICHUS.
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PA3SBUTHE BBICOKOTEXHOIOTHYHBIX OTPACJIEN
YKOHOMUKHU POCCUU: MTPOBJEMBI MHBECTULIMOHHOM
MOIEPKKH

Heoocnacoe A.A., Menowonox H.C.
Cesepckuti mexnonocuyeckuu uncmumym HUAY MUDH,
636036, 2.Cesepck, Tomcxoit 061., np. Kommynucmuueckuti, 65
e-mail: onotole.great@yandex.ru
Hay4Hwlll pyKogooumeins. 0.3.H., npogh. Heoocnacosa O.11.

Kak m3BecTHO, MHHOBAlMOHHBIN IIyTh Pa3BUTHS NpU3HaH 11 Poccun
0e3anbTepHaTUBHBIM. OH MpeArnoaraeT 0TKa3 OT PECYpPCHOM 3aBUCUMOCTH
Y HaroJIHEHUs1 OIOJDKETa MPEXJIE BCEro MO BIUSHHEM MHPOBBIX LIEH Ha
He(Th U Ta3. BakHbIM 11aroM K MHHOBAallMOHHOMY Pa3BUTHIO SKOHOMHUKH
crano npunsaTue B 2011 roxy cnenumansHoro ykasa [Ipesunenra, B KoTopoM
ONpEIENICHbl IPUOPUTETHBIE HAIIPABIICHUS PAa3BUTHSI HAYKH, TEXHOJOTHNA U
TEXHUKHU.

Jia  peanuzauuu  BBIOPAHHBIX ~ NPUOPUTETOB  HEOOXOAMMBI
uHBeCTUIMHA. VIMEHHO OHM MpPEBpAIAlOT IIOCTABJIEHHBIE 3aJayd B
pe3yabTarel. B CBOEM HCCienOBaHUM Mbl IIOCTAPAIMCh BBIACHUTH, Ha
CKOJIBKO yCTOMYMBBI HM30paHHBIE MPaBUTEILCTBOM HWHBECTULIHOHHbBIE
npuopureTsl. He cexper, 4To MHBECTMLHMOHHBIE BO3MOKHOCTH CTPaHbI
Harnpsamyto 3aBucAT ot quHamMuku BBII. Tlo rpaduky M0OXHO 3aMETHTB, UTO
B mocienHue roasl Temnbsl pocta BBII  Poccum  CHU3MIKCE.
COOTBETCTBEHHO YBEPEHHOW AUHAMUKHU HET U Y MHJIEKCA MPOMBIIUIEHHOTO
mpou3BocTBa. OCHOBHBIE MAKPOIKOHOMHUYECKHE MPUYHUHBI ITOTO XOPOLIO
W3BECTHBI: HECTAOMJIBHOCTH MHUPOBBIX II€H HA PECYpPCHBIX pBIHKAaX U
BBEZICHUE NPOTUB PP MeEKIyHApOAHBIX CAaHKIMH. AHAIW3 MOKas3al, 4YTO
OTpAacCJIEBbIE UHBECTULIMOHHBIE MPUOPUTETHI B PD ocTaroTcst HEAOCTaTOYHO
YCTONYUBBIMH. Jns IIOBBILICHUS YCTOMYUBOCTH pa3sBUTHSA
BBICOKOTEXHOJIOTUYHBIX M HAyYKOEMKHMX OTpaciiel »KOHOMHUKM Poccuum
WHBECTHUIIMOHHAS IOJUTHKA TOCYJapCcTBa JOJKHA ObITh HAIllpaBJieHa Ha:

® CHIDKEHME NPOLEHTHBIX CTABOK KOMMEPUYECKOTO KPEIUTOBAHUS;

® pPOCT MWHBECTULMOHHOM  IPUBJIECKATEIBHOCTH  OTCYECTBEHHBIX
MPEANPUATUH;

e moBbIIcHHE A(PPEKTUBHOCTH  OIOJKETHBIX  MHBECTUIIMOHHBIX
pecypcoB.

Hekoropplii oNTHUMHU3M B pEHICHUH MPOOJEeMbl WHBECTHIIMHOHHON
IIPUBJICKATEIIbHOCTH  OTCYECTBEHHOW OJKOHOMHMKM B ILIEJIOM U €€
BBICOKOTEXHOJIOTHUHBIX OTPACiIe B YaCTHOCTU JOOABISIOT MEPONPUSITHSA,
MPEJIOKEHHBIE TIPABUTENBLCTBOM P@® Kak IUIaH T1oC. MNOAAEPKKHU
VWHBECTULIMOHHOM JEATEIBHOCTH.
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CTATUCTUYECKUN MOHUTOPHUHI KJIACTEPHOI'O
PA3BUTHUS TOMCKOM OBJIACTH

Ilasnosa H.A.
Tomckuil notumexHudecKull yHugepcumenm,
634034, 2. Tomck, np. Jlenuna, 30, e-mail: iapav@mail.ru

B coorBerctBun co «Crtparerueit passutua TO go 2020 r.» Ha
Tepputopu  ToMCKOW o00NacTd B  HACTOAIIEE BpeMs  HMEIOTCS
TEPPUTOPUAIBHO-ITPOU3BOICTBEHHbIE  KiacTepbl: | T-kmactep (kiactep
MH(QOPMAITMOHHBIX TEXHOJIOTUM), KjacTep OMOTEXHOJOTUM, KiacTep
ANEKTPOTEXHUKH W OpUOOPOCTPOEHMs,  HEPTEra3zoBbld  KiacTep.
OTnenpHOro BHUMAaHUS 3aCiy>KMBA€T MHHOBALIMOHHBIM TEPPUTOPUATIbHBIN
kinacrtep «®dapmarieBTrka, METUIIMHCKAs TEXHUKA W HMHPOPMALUOHHBIC
texHosorun» (OMTUT), odunmansHO MOJAEPKAHHBIM TOCYJapCTBOM B
paMKax MporpaMMbl KJIacTEPHOrO pa3BuTusd P®, oAHAKO B pEalbHOCTH
COCTOSIIIIMI M3 JBYX CAMOCTOSTENBHBIX HBOJIOLMUOHHO CIIOKUBIINUXCS
kiactepoB. [{o 2011 roga B Tomcko# 06J1aCTH TPOBOUIOCH PETHOHATIEHOE
CTaTUCTHUYECKOE  O00OC/ieJOBAaHME  HMHHOBAI[MOHHOIO  OW3Heca  TIO
COOCTBEHHOM YHUKaJIbHOM METOJUKE, TO3BOJSBIICH BBIACHATh U
OIICHUBATH JICSITEIHLHOCTh MHHOBAIIMOHHOTO OM3HEca pa3Horo pasmepa. Ha
OCHOBe AaHHBIX ToMcckTaTta mo mpeanpusTusM obnactu 3a 2015 rox mo
dbopMaM CTaTUCTUYECKOTO HAOMIOJCHUs] ObUT TMPOBEICH aHalIu3 Mo
npeanpuatusM  Tomckoil obnacty 1o  ¢GopMaM  CTAaTUCTHYECKOTO
HaOmoaeHuss  Ned-HlHHOBauus «CBenenus 00 MHHOBAIIMOHHOHU
JEATEIIbHOCTH OPraHu3aluy» 10 KPYNHBIM M CPEOHUM MPEANPUSATHAM,
No2-MII (unHOBamusi) «CBeneHHS O TEXHOJOTHYECKHUX HWHHOBAIMAX
MaJioro MpeanpuaTus» no mansiM npeanpusatusM u NeMII-cn «Cenenus
00 OCHOBHBIX TMOKa3aTeNAX AEATEIBHOCTH Mayoro mpeamnpusatus 3a 2015
ro» Mo MaJlbIM U MHUKPONPEANPUITUSM. Pe3ynapTaTbl CTaTUCTHYECKOIO
aHajgu3a MO YHCIY COBMECTHBIX NPOEKTOB W THUIAM MAPTHEPOB s
KPYIHBIX M CPEIHHUX MPEANPUATHI MO BBIMNOJHEHUIO HCCIEIOBAHUM U
pazpabdorok B 2015 roxy s kiacrepoB «DapMaiieBTUKa U MEIUIIMHCKAS
TexHuka» u «MHbopMallMOHHbIE TEXHOJIOTUN» YaCTUYHO JEMOHCTPUPYIOT
HaJW4Yue B3aUMOJICUCTBUI CETEBOIO0 XapakTepa MEXIy Ou3HecoM U
HAay4YHO-00pa30BaTeIbHBIMU  yUpeXKJIeHUsIMU ToMckoWl oOmactu st
kinacrepa OMTUT. C 2017 roma ¢ uenpto Oosiee TIIyOOKOM OLICHKHU
WHHOBAIITMOHHBIX  MPOILIECCOB B  TOMCKOM 00JIacTM  TIJIAaHUPYETCS
BO30OOHOBJICHHE  PETHMOHAJIBLHOTO  CTAaTUCTUYECKOTO  MOHUTOPHWHTA.
Hccnedosanue svinonneno npu noooepcke PDODU, npoexm Ne [6-12-
70003 «Memoouueckoe CONpOBOIICOCHUE PEGUOHATLHO20
CMAMUCMUYecKo2o0 HAaba00eHUs KIACMEPHO20 pPA36UMuUs IKOHOMUKU HA
npumepe Tomckoti obnacmuy.
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AHAJIN3 CTPATETI'YUU IVIAHUPOBAHUS KAPLEPHBI U
OBPA3OBATEJIBHBIX IIOTPEBHOCTEU CTYJIEHTOB
CTU HUAY «MUDN»

llak A.JI., Kum M.B., Jlyyenxo A.B., Kawnyp B.B, Kopomenxo A.E.,
Cemenos C.C., Lupxynog I1.T.
Cesepckuti mexunonocuveckuu uncmumym HUAY MUDHU,
636036, 2. Cesepck Tomckoti 061, np. Kommynucmuueckuii, 65
e-mail: svinks13@gmail.com

[lens wuccnenoBaHUs: ONPENEIUTh, OOpa3oBaTEeIbHBIE CTPATETUU U
IJIaHbl ~ CTYJIEHTOB.  3aJaydl  KCCJIECNOBAHUSA:  OLUEHUTh  YPOBEHb
YAOBJIETBOPEHHOCTH CTYJICHTOB; ONPEEIIUTD BOCTpeOOBaHHBIC
CTyICHTaMU JONOJIHUTEIbHbIE YMEHUS, 3HAHUSA W HaBBIKH; OILICHUTH
YKeJTaHUe CTYJACHTOB paboTaTh MO CHEIUATBHOCTH; ONPEACIUTh KETAeMYIO
chepy mpodecCHOHATLHON NESITeIbHOCTH TPYAOYCTPOMCTBA CTYJIEHTOB;
OLICHUTHh KadyecTBO 00pa3oBaTENIbHBIX YCIYT, MpeaocTaBisieMblx BY3owM;
BBISIBUTH JaJIbHEUIIINE MMEPCIIEKTUBBI CTYJEHTOB, ITOce okoHYaHus BY 3a.

B xoxme wuccrnenoBaHusi ObLIM OMPOIIECHBI CTYAEHTHI 5 KYpCOB 5
¢dakynpTeToB B KosmyecTBe 131 wyenosek. Cpeau pecrnoHaeHTOB 66%
Myx)unH u 34% xkeHmumH. HccienoBaHne MPOBOIWIOCH METOI0M
KBOTUPOBaHHOW  BBIOOpKH, a cOop uHbOpMAIMM  TIPOU3BOIUIICS
pa3IaTOYHbIM  AaHKETUPOBAHMEM B Tpynmax MW  CTaTUCTUYECKUM
HaOJII0ICHUEM.

Ananmn3 nokazan, yro crygeHtel CTU HUAY «MUOU» xopoio
BJIAJICIOT KOMITBIOTEPOM Ha 0a30BOM ypOBHE, a Ha MPodheCcCHOHATHLHOM
YMEIOT paldoTaTh JUIIb €IUHUIBI U OOJbIas 4acTh CTYACHTOB KEJIAIOT
ATOMY HAy4uTCs. 3HAHUA B OOJACTH YIPABICHUS W MEHEIKMEHTa IS
CTYJICHTOB SIBJIAIOTCA HE TAKUMH 3HAYUMBIMU U BCETO JUIIL 28% KenaroT
npUOOpPECTH JUACPCKUE KadecTBa. bBONBIIMHCTBO CTynEeHTOB (82%)
KeNarT paboTaTh MO CHEHAIbHOCTH, HO 54% comHeBaloTCs. BeposiTHee
BCETO, ATO CBSA3AHO C HE TapaHTUPYEMbIM TPYIO0YCTPOMCTBOM TIOCIIE
okon4yanus BY3a. Onpoc yxxe pabouux CHenuagiucTOB IMOKa3aj, YTo s
TPYJIOYCTPOICTBA Yallle BCETO HEOOXOIUMBbI 3HAHUS U OMNBIT paboTel. U3
3TOro cieayer BbiBoa, 4To cryiaeHTel CTU HUAY «MUOUN» npaBuinbHO
pacctaBuiau npuoputeTbl. M B OyayiieM y HHUX €CTh IIaHC MOIMacTh Ha
paboty mno crnenuasbHOoCcTH. OCHOBHOM pexkoMeHmanueit mis BY3a u
CTYICHTOB MOXET CTaThb HaJlaXUBaHHE CBSI3€H C TMOTEHIMAJIbHBIMU
paboromarensMu, OpHUEHTAIUMs OOpa3oBaHUST HAa  PBIHOK  TPYIa,
OpraHu3anus MPAKTUKWA JJIsi CTYJICHTOB B YCJOBHSX, MPUOTMKCHHBIX K
peaIbHBIM.
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MOTHUBAIIUS TPYJIA PABOTHUKOB ATOMHOM OTPACJIA

Honynuna C. A.
Tomckuii nonumexHuduecKuii yHugepcumen,
634034, 2. Tomck, np. Jlenuna, 30
e-mail: dmj337@gmail.com

MoTuBanus — QYHKIUS yIOpaBiIeHUs, KOTOpas pealn3yeT KOMIUIEKC
BO3JICICTBUI, HANpPaBJICHHbIX HAa W3MEHEHHWE CHCTEMBbI LEHHOCTEU U
COOTBETCTBEHHO  HEpapXMh  MOTHUBOB  JEATEIBHOCTH  PaOOTHUKOB
opranu3auuu. ['maBHas 11€1b MOTHUBALIMM ITPOU3BOJICTBEHHOTO IEpPCOHAla
NPEANPUATUS — IOBBIIIEHUE TPYAOBON aKTUBHOCTU U PE3YJIbTATUBHOCTU
TpyZla, a TaK K€ JOCTUKEHHE OTBETCTBEHHOIO OTHOIICHHUS K KayeCTBY
pEe3yJabTAaTOB TPyJa CO CTOPOHBI BCEX PAaOOTHUKOB JAHHOIO MPEINPHUITHS.
MoTtuBamust Tpyaa TepcoHana SBISETCS KJIIOYEBBIM  HAMpaBICHUEM
KaJpOBOM  MOJUTUKU  JIIOOOTO  TpEAnpusiThs, HO OHa JOJDKHA
OCYIIECTBISITRCA B COOTBETCTBUU CO  CTPATETUUECKUMU  IEISIMU
OpraHu3alluu, OCOOCHHOCTSIMU KOPIIOpaTUBHOM KYJBTYPBHI,
JIOJITOCPOYHBIMHU TJIAHAMH PA3BUTHS TIPEATPUATHUS.

Kaxnpiii pyKoBOAUTENb JOJIKEH BBIOMPATh HCIOJb3yEeMble METOJIbI
MOTHUBAIIMU TEpPCOHAJA, MOAXOMISIINE K HAlpaBJICHHOCTH €ro Ou3Heca, K
KOHTHUHTEHTY €ro nepcoHana u T.4. [IpaBuibHO Mo100paHHbIe METObI KakK
MaTepHaIbHOW, TaK U HEMATEPHAIbHOW MOTHBAIIMU TIO3BOJIST TOOUTHCS
MaKCHUMAJIbHOW OTJa4M U JIOSJIBHOCTH COTPYIHUKOB KOMIIAHUH.

B Hacrosmee BpeMss Ha OpPEQIPUATHSAX ATOMHOM — OTpaCiH
PYKOBOJUTENM  3aWHTEPECOBAaHBI B BBICOKOKBATH(UITUPOBAHHBIX
pabOTHUKAX U OTHOCSATCA K HUM HE TOJIbKO KaK CIIYy’>KallluM, HO U KaK K
JUYHOCTSIM, MMEIOIIMM COOCTBEHHbIE MHEHUS U MNOTPEOHOCTH, UYTOOBI
n30exaTh KaapoBoil HecTaOuimbHOCTH. Ha mpennpustusix maHHoi chepsl
IIMPOKO PACHPOCTPaHEHA MOTHUBALIUS MEPCOHAJA, CYIIECTBYET MHOXKECTBO
pa3nuuHbiX (GOpM TOAJIEPXKAHUSI 3aUHTEPECOBAHHOCTH PAOOTHUKOB B

TpyZe.

JIMTEPATYPA
1. KynmakoBa A.IO., KoctpoB A.C. MoTuBauus mnepcoHana B OpraHuzanuu //
DKOHOMHKA U MEHEKMEHT MHHOBAIIMOHHBIX TeXHOJIOrUH. — 2013. — Ne 6

2. Bposuuenko [I.B. DddexTuBHbIe METOABI MOTHBAIIMH TIEpCOHANA // DKOHOMHUKA
M MEHEKMEHT HHHOBAIIMOHHBIX TeXHOJIOrni. — 2016, — Ne 3

3. Topoben A.C., CepouynunoB E.C. Bbi0op METOI0B MOTHBAIIUU B 3aBUCHMOCTH
OT MOTHBAIMOHHOTO THUMNA TepcoHana // DKOHOMHKA M MEHEKMEHT
WHHOBAIMOHHEIX TeXHoaoruii. — 2014. — Ne 6
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MCY-74 HA CTPOUTEJIBCTBE ATOMI'PAJIA CEBEPCKA

IIpozoposuu O.B.
MyHnuyunanvroe 61002cemnoe yupesicoenue «Mysetl . Cesepckay,
636039, 2. Cesepck, Tomcxoii 0611., np. Kommynucmuueckuii, 117a,
severskmus@mail.ru

26 wMapra 1949 r. Coser MunuctpoB CCCP npuHuMaer
MOCTAaHOBJICHUE O CTPOUTEILCTBE BOJIM3M ropoaa Tomcka 3aypalbCKOTo
MalIMHOCTPOUTENBHOIO0 3aBoa (CHOMPCKOr0 XUMHUYECKOTO KOMOMHATA).

Jns BemosiHeHUst paboT Ha 3aBoje HoBocuOuUpckoe MPOEKTHO-
MOHTaKHOE YIIpaBJIEHUE CO3HAET B TOMCKE AIEKTPOMOHTAXKHBIN Y4aCTOK
Ne3. PykoBomuteneM ydacTka HasHadaeTcs Mrimocek P.M. (1949-1951),
KoTopsiit mpukazoMm Nel ot 1 utonst 1949 r. npunumaet Ha paboTy mpopada
u 21 pabouero. C storo npukasa 6epét Hauano uctopus MCVY-74.

PoBecHuk ropoma u rpagooOpasyromiero mnpeanpusitus, MCVY-74
CBOCM HWCTOPHUEN HEPA3PHIBHO CBSI3aHO C  PA3BUTUEM  ATOMHOM
npombinuieHHocTH Poccun. TlepBeiM u rnmaBHBIM 00bekTOM i1t MCY-74
ctan CXK: BO3BOAWIMCH KOpPIyca, MOHTHPOBAIOCH OOOpYAOBAHHUE IS
CKOpEHIIero Hayajga mpous3BOACTBa snepHoro opyxus. Co Bcero CCCP
eXaJId BOGHHBIE CTPOUTEIH, BHITYCKHUKH YUWIHIIL - OyIyIIIe MOHTAXKHUKH
u KazapoBeie paboume. Korma ocnoBHoe mnpousBojactBo CXK 0Obuto
HOCTPOEHO, CTPOUTENBCTBO MPOJOKMIOCh B ToMmcke, o0mactu U 3a €€
peaenamu.

Ceronas MCVY-74, aBnsace coctaBHOM 4dacThio OAO «DneKTponH»,
npoBoAUT pekoHCTpYKIHio 00bekToB CXK m THXK, snepretmueckux
o0bekToB HepTaHbix kKommanuii u  OAO «l'asompom». Ilpoduisb
NPEANPUSATUS MO-TIPEKHEMY — DJIEKTPOMOHTAXKHBIE paOOThI, CIIA00TOYHBIC
CUCTEMBI, DJIEKTPOCHA0KEHHE, AJIEKTPOOCBEIEHUE, MOHTaX CHCTEM
KUIInA. MHuorue CIICLIUAJIUCTHI MCVY-74 Harpa<1eHbl
rOCyJapCTBEHHBIMU OpJACHAMU M MEJAlsIMHU, BEJOMCTBEHHBIM 3HAKOM
«BerepaH aTOMHON HEPreTHMKA U MPOMBIIIJIEHHOCTH», UMEIOT BBICOKOE
3BaHUE «3aciyKeHHbI cTpoutTens Poccuiickoit @enepanum».

C cents6psa 2016 roma B My3zee r. CeBepcka OTKPBIT HOBBIM pa3fen
NOCTOSIHHOM HMCTOpPUKO-KpaeBeaueckor skcrno3unun «Ceepck. 65 ner
VCTOPUMY, TTOCBSIIEHHBIA OJHOMY W3 CTapEUIINX NPEAIPUATHN ropoaa —
MCVY-74. Ha BbICTaBKE BIEpPBbIE NPEACTABICHBl  YHHKAJIbHbBIC
dboTomaTepuabl U3 JIMUYHBIX apXUBOB BETEPAHOB YIPABJICHUS U U3 (HOHIOB
Myses 1. CeBepcka, JOKYMEHTHI «IEPBOCTPOUTENEH» - MOHTAXKHHUKOB,
KOJUICKIIMS 3HA4KOB, yHuU(popMa pabotHuka MCVY-74. Bce marepualsl
coOpaHbl COTpYJHUKAMH UCTOpUYecKoro oraena Myses r. CeBepcka.
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MEJATOTMYECKOE CONMPOBOXK/IEHUE
MPO®ECCUOHAJIBLHOTO CAMOOIIPEJEJIEHUS
CTYJAEHTOB

Pemynckasa T.H
Cesepckuti mexunonocuueckui uncmumym HUAY MUDHU,
636036, 2. Cesepck Tomcxoti 00.1., np. Kommynucmuueckuii, 65

[lepuon momydeHuss NPoGECCHOHATHPHOTO O0pa30BaHUS SIBISICTCS
BPEMEHEM aKTHUBHOTO MPOGECCHOHATBHOTO CaMOOIPEACIICHUS JIMIHOCTH.
OpHako B OTEYECTBEHHOM CHCTEME BBICHIETO MPOPECCHOHAIBHOIO
oOpa3oBaHus lIeJICHANpaBjeHHAs MTpoopUeHTAIMOHHAs padoTa €O
CTYJIEHTaMHU OCYILIECTBIJISIETCS B OCHOBHOM IIPU NOCTYIUICHUH B BY3 U Ha
MOMEHT TPYAOYCTPOMCTBA. BBIMYCKHUKM BY30B HEPEIKO BBIXOIAT Ha
BBICOKO KOHKYPEHTHBIN PBIHOK MPO(ECCHOHATBLHOTO TpyAa ¢ OOIIMPHBIM
Ha0oOpoM Tpo(eccCHOHANBHBIX 3HAHUH, HO C HECHOPMHUPOBAHHON CUCTEMOM
IICHHOCTEM, oe3 KaKoH-1100 YEeTKOMU KOHIICITIIUU CBOETO
poecCHOHANBHOTO OyYIIEeTo, YTO SIBJISETCS OJHOW U3 MIPUYUH TOTO, YTO
3HAYMUTENIbHAS YaCTh BBHITYCKHUKOB HE pabOTaEeT MO CBOEH CIEIMaTIbHOCTH.

[TosToMy oOpueHTalusi Bcero oOpa3oBaTEIBHOTO Mpollecca By3a Ha
aKTUBU3AIMI0O  MNPO(PECCHOHATBLHOTO  CAMOOIpPENETICHUsS  CTYIEHTOB
SBJISIETCS HaCyITHOMN HEO0OXOIMMOCTHIO. [IpodeccronanbHoe
CaMOOTIPE/ICJICHUE CTYJICHTOB B paMKaX BY30BCKOW MOATOTOBKH OyaeT
chopMUpOBaHO, €clid OOECIEeUYUTh €ro aJeKBaTHOE MeAaroru4eckoe
COTIPOBOK/ICHHUE.

[lonx memarorudyeckuM  COMPOBOXKICHHEM  TPO(ECCHOHATLHOTO
CaMOONPEICIICHUS CTYIEHTOB Mbl IOHUMAEM:

1) criernuanbHy0 ACATEIbHOCTh I€aroroB, OPHEHTHUPOBAHHYIO Ha
OKa3aHWE TOJICPKKU B aJanTalud, JJMYHOCTHOM U MpodhecCHOHATHLHOM
pocTe€ CTYIEHTOB, MPHUHSATHU pEHICHUST O BBHIOOPE CHEIUATH3AIIH,
MOCTPOCHUU TPOEKTa JaibHeWIero mnpodecCuoOHAIbHOTO TYTH B
KOHTEKCTE UX KU3HU;

2) B3aMMOJICHCTBUE ME€IaroroB M CTYICHTOB, HAIIPaBJIECHHOE Ha:

- oOecrieueHrue YyCJIOBUM g 0oJiee aJeKBAaTHOTO OCO3HAHUS
CTyJICHTaMU MyTel CBOETO JUYHOCTHOTO U MPO(ECCUOHAIBHOTO Pa3BUTHS
B Iepuoj; 0Oy4eHUs B BY3€;

- ¢hopMUpOBAHUE Y CTYJEHTOB YMEHUN U HABBIKOB MPOCKTUPOBAHUS
CBOEro Nnpo(ecCHOHAIBLHOTO MYTH Ha OCHOBE COOTHECEHHUS BHYTPEHHUX
yCJIOBUM (3KEJIaHW#, CTPEMJICHWH, LIEHHOCTHBIX OpUEHTAIUH, LeNell u
IJIAaHOB, CHOCOOHOCTEM W BO3MOXKHOCTEH) U BHEIIHUX (haKTOPOB
(TpeboBanuit mpodeccun U prIHKA TPYA).
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BHEHIHESKOHOMMYECKAS JEATEJTbHOCTbD
HPEAIIPUATUU ATOMHOU OTPACJIN

Pooicoecmesenckas E.M.
Tomckuti nonumexuudeckuil yHugepcumem,
634034, e.Tomck, np.Jlenuna, 30
e-mail:elena.rojdestvenskaya@gmail.com

BHeniHeskoHOMUYECKass JEATENIbHOCTh TMPUHOCHUT MPEANPUITUIM
OTpAaciid JONOJHUTENBHBIN TOXO/, SIBISAACH HCTOUHHUKOM PEATbHBIX JICHET.
Takas nesITenbHOCTh MOAAEPKUBAETCS U TOOIIPSIETCS.

MexayHapo/iHasi KOHKYPEHTOCIIOCOOHOCTh POCCHUUCKUX aTOMHBIX
MPEANPUITAA  OLIEHMBACTCS  BBICOKO. KIIFOUEBBIM  MpEICTaBUTENEM
AaBisieTcsa  CTpykrypa l'ockopmopanmm Pocarom, nupep B Mupe 1o
KOJM4ecTBy coopyxaemMbix ADC 3a pyOeXoM, Ha pbIHKE OOOTallleHUs U
no0brun ypana. Kapra rioOanpHOro mpucyrctBus Pocatoma Ha phIHKE
aTOMHOM MPOMBIIIJICHHOCTH OXBaThiBaeT cBbiie 50 cTpadH, mnoptdensb
3apyOexxHbIX 3aka3oB coctaBisier 110 mupxa nommapoB CILA, 3apy6exHas
BbIpyudka 6,3 mupa AojiapoB. Besd BHENMIHEAKOHOMHUYECKAs: AESATEIbHOCTD
(BOJl) aroMHBIX mpeanpusaTHil KOOpIMHUPYETCS CTPYyKTypoil Pocatoma
[1].

B  ycimoBusIX BHEIIHEAKOHOMUYECKOM W  BHEIIHENOJUTHUYECKOU
HECTAOWJIBHOCTH, HAMMEHBIINE TOTEPH HECYT CTPaHbl C BBICOKOH
KOHKYPEHTOCIOCOOHOCThIO, OCYIIECTBIISIIOUIME AUBEPCUPULIUPOBAHHYIO
B3JI [2]. B aToM nnaHe npeAnpusTHsI aTOMHOM OTPaCid OPUEHTUPYIOTCS
Ha HOBBIC HAIPABJICHUS, UHTETPUPYS B IIEMOYKY IIEHTPHI MPUKIATHBIX U
byHaaMeHTaIbHBIX —HucciaegoBaHuil. C  TOYKM 3peHusl Tmepexoja K
YCTOMYMBOMY  pa3BUTHIO, AaTOMHAas  IPOMBIILJIEHHOCTh  00Jiazaer
JIOCTAaTOYHOW KOMIIETEHIIUEN CTaTh UCTOYHUKOM POCTA, JOKOMOTUBOM JIJIs
Ipyrux  oTpacieii, B TOM  4HCI€  HEPTErazoBoro  CeKTopa,
DIEKTPOIHEPTETUKH, METALIYPIUU, CYIO- W AaBUACTPOCHUS, PAKETHO-
KOCMHUYECKOU MTPOMBILIJIEHHOCTH.

HapaGoTaHHbIiI TPOMBINIUICHHBIH TIOTEHIMAI W MEXKIyHApOIHas
KOHKYPEHTOCTIOCOOHOCTh HE TOJBKO B CBHIPbEBOM CEKTOpPE, HO U B
npUOOPOCTPOCHUN U CTPOUTENhCTBE KoMmiuiekcoB ADC obecreyut
Oyay1iee MpOU3BOJACTBEHHOE IO POCCUMCKONW SKOHOMHMKHU KaK OTBET Ha
MOTPEOHOCTh MOUCKA BHYTPEHHETO UCTOYHUKA POCTA U TEXHOJOTUYECKOTO
UMITOPTO3aMEIICHUS B YCIOBUSAX BHEIIHEH HECTAOUIBLHOCTH.

JIMTEPATYPA
1. TomoBoit oruer TrOCcymapcTBeHHOM  kopmopamuu — «Pocaroma»  URL:
https://ar2015.rosatom.ru/?/ru (nata oopamenus: 12.03.2017).
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[HPOPECCHOHATBHAS COLMAJIMBALIAA
BBICOKOWHTEJEKTYAJBHBIX 1 TBOPYECKH OJIAPEHHBIX
CTYJIEHTOB

Cemenos C.C., Qupxynos IL.T., Pemyncxas T.H.
Cesepckuti mexunonocuueckui uncmumym HUAY MUDHU,
636036, 2. Cesepck Tomcxoti 00.a., np. Kommynucmuuecxuii, 65
e-mail: svinks13@gmail.com

HeHemnsisi cucrema o00pa3oBaHUsI MMEET MLENbIM psij mpobiieM,
HaIrpuMep, HEKOTOpble 00pa3oBaTelIbHbIE MPOTPAMMBbI CHUJIBHO YCTapelnu,
JIpyrue - He OOEeCHEeYMBAIOT CTYIAEHTOB BOCTPEOOBAaHHBIMU HABBIKAMH, A
TPETbU - SIBISAIOTCS AECTPYKTUBHBIMU: B HHUX KECTKasg CTaHIAPTU3ALUSA
dopmara MbIIIIEHUSI, TA€ HE HMMEET MECTO OBITh TBOPYECTBY H
KPEAaTUBHOCTH.

DTOT mpouecc 0COOEHHO HEraTUBEH B LIKOJbHBIE TOJbI, KOrAa UAET
YCUJIEHHOE Pa3BUTHE JIMYHOCTH. TBOPUYECKH ONAPEHHBIX AETEH HAYMHAIOT
BBICMEUBATh, €CIM OHHM HE MOAYMHSIOTCS HaBsSI3bIBaEMOMY QopMary
MBIIIEHUS, OCOOEHHO €CIM OHU BBLICIAIOTCS Ha (OHE OCTaIbHBIX
yueHUKOB. B  pesymprare 'y  HMX  00pa3yloTCsi  KOMILIEKCHI
HEMOJHOLIEHHOCTH: 3aMKHYTOCTb, CKPBITHOCTb, HE JIFOOOBb BBICTYIIATh Ha
nyonuke. Ecnyu BoBpeMsi Takux JeTel He MOJIepKaTh, TO UX KOMIUIEKCHI
HAaYMHAIOT MPOIPECCUPOBATh B CTYIECHYECKUE TOAbI: OHHU IPOSBIISIOT
HU3KYIO COLMAJbHYI0 AaKTMBHOCTb, YTO B YCIOBHUIX COBPEMEHHOU
PBIHOYHOM SKOHOMUKHU SIBJISIETCSI HEMO3BOJIUTEIBHON POCKOIIBIO.

B Hacrosimiee Bpems BcE€ 0Oosiee MOIMYJSPHBIM CTAaHOBUTCS HHACKC
Xupma  Kak  I0Ka3aTelb  HAyYHOM  IPOAYKTUBHOCTH  YYEHBIX.
OCHOBBIBAETCS ATOT MHJEKC HA KOJMYECTBE MyOJIMKAIMI U [IUTUPOBAHMUSL.
[Toxoxasa cutyauusi Bctpeuaercss U B poccuiickux BY3ax. IloBbeimennas
CTUIEHAMS BBIAAETCS 32 COLMANbHYIO paOOTy, BBICTYIUIEHUS U MOOEqy Ha
KOH(epeHLUAX, a TAKXKE 3a MATEHTHI U MyOJMKAIlMM B HAYYHBIX KypHaJaXx.
CryneHT, HaieJIeHHbII TPUPOAHBIM, TPO(ECCUOHATBHBIM TaJaHTOM, HO, B
CHJIy CBOMX HWHAMBHUIYaJIbHBIX OCOOCHHOCTEH, HE BIAJCIOLIUN JapoM
nyOJUYHOTO BBICTYIUICHHS, CTAaHOBHUTCS ayTCaWIepoM, a TBOPYECKUH
MOTEHIUaNl ero He peanu3oBaH. Ilocne oxonHuanuss BY3a cymectByer
BEPOATHOCTH TOTO, YTO Ha pabOTy BO3BMYT CHELHAIUCTa HAMHOTO Oosee
HU3KOIO0 KauyecTBa, a JTO YK€ SBILIETCS HACTOSIIEH JSKOHOMHMYECKOM WU
COLIMAJIbHOM Tpareaueu.

Hecmotrps Ha TO, YTO MNPOLEHT BBICOKOMHTEIUICKTYAIBHBIX U
TBOPYECKU OJApEHHBIX CTYACHTOB HE OYE€Hb OOJBIIONW, HEOO0XOIUMO
U3MEHATh 00pa30BATENbHYIO MPOTpaMMy TakKUM 0OOpa3oM, YTOOBI TaKue
JIXOJTA MOTJIM TIOJIHOCTBEO PACKPBITh CBOM IMOTEHIINA.
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PECTPYKTYPU3ALUA MOHOT'OPOJOB I'K «POCATOM»
KAK TEPPUTOPHUU ONNIEPE/KAIOIIEI'O COLHUAJIBHO-
IKOHOMMHNYECKOI'O PABBUTUA

Cmupnosa T.J1.
Obnunckuti uncmumym amomuou duepeemuxu HUAY MUDU,
249040, 2. O6nuncxk, Kanyscckas oon., Cmyoeopoook, 1

Tepputopun COLMAIBHO-3KOHOMHUYECKOTO Pa3BUTHSI HUCIOJIB3YIOTCS
KaK MHCTPYMEHT TOCYJapCTBEHHON MOAJCPKKU MPOMBIIUICHHOTO U
WHHOBAI[MOHHOTO TMOTEHIIMAJIa MOHOTOPOJIOB, PACHIMPSIOT BO3MOXXHOCTHU
peann3annu MHHOBAUUOHHBIX TMpoekToB ['K «Pocarom», HaykoeMKoro
cpenHero W Majgoro OwusHeca. HOBBI cTaTyc Takux TEpPPUTOPHIA,
CTUMYJIMPYET 3allyCK HOBBIX TMPOU3BOACTB HAa OCHOBE SACPHBIX U
HESIICPHBIX ~ TEXHOJOTHMM 334 CUET HUMEIOWIEMCAd  MPOMBIIUIEHHON
UHPPACTPYKTYpPhI, TPOU3BOJICTBEHHBIX MOIIHOCTEH, KBATU(MUIIMPOBAHHBIX
CIEIUAIIMUCTOB, HAJIOTOBBIX MpePEepeHIIUA U JIbIOT, 00eCTeunBasi CHIKECHUE
YPOBHSI COLMAJIBHOW HANPSHKEHHOCTH. YCKOPEHHUE AJIMUHUCTPUPOBAHUS
Pa3peUINTENbHBIX MPOUEAYP HAa CTPOUTEICTBO HOBBIX MPOMBIIIIEHHBIX
OOBEKTOB TPUBJICKAET IMOTEHIMAIBHBIX MHBECTOPOB HAa TEPPUTOPUU CO
ctatrycom 3ATO, dbopmupys 6enedbunmapusie 3ddexror. 'K «Pocatom»
ABJISCTCS TEXHOJOTMYECKOM MOHOIIOJIMEH, peau3yroIEed NPUOPUTETHBIE
rOCYJapCTBEHHBIE  MPOEKThl  HWMIOPTO3AMENICHUSI,  HAUHUOHAJIBHOU
0€30MaCHOCTH U Pa3BUTHS SCPHON SHEPTETHKH B PETUOHAX cTpaHsb [1].

B DOpoekTHpOBaHMM TEPPUTOPUN  OINEPEKAIOMIETO  COLUAIBHO-
SKOHOMHMYECKOTO Pa3BUTHUSI B CHUCTEME CETEBBIX KIIACTEPHBIX CTPYKTYP
Y4aCTBYIOT CTEUKXOJIJIEPhI: (pepepalibHble perHOHAJIbHbIE OpraHbl BJIACTH,
JIOYEpPHHE M 3aBUCHMBIE OOIIECTBA TOCKOPIOpAIMHU, OO0pa3oBaTe/IbHBIC
WHCTUTYTHI U UHBECTOPHIL. {7151 peanu3anuyu HHBECTUIITMOHHBIX MPOEKTOB Ha
TEPPUTOPUM  MOHOTOPOJIOB  KJIIOUEBBIMH  MPEANOCHUIKAMHU  SIBJISIIOTCS
Oro/pkeTHast U dKojorudeckas 3PpGeKTUBHOCTh, CO3aHIE HOBBIX PabOUYMX
MECT 1 MUHUMU3AIUU COLMAIBHBIX PUCKOB. B MHBECTUIIMOHHBIX MPOEKTAX
BEIYUIMMH HAMpaBJICHUSIMU CHEIUATU3AMU PE3UACHTOB CTAaHOBATCS
WHXUHUPHUHT, MEIUIIMHA, XUMHUSI, HOBbIE MaTepualibl, MAIMHOCTPOCHUE U
oOpabartpiBaromyie  Mpous3BojACTBA.  [IpuBiekaempie  JTOJITOCPOUYHBIC
WHBECTUIIMA TIO3BOJISIIOT OCYIIECTBIIATh JAUBEPCUPUKAINIO SKOHOMUKH
TEPPUTOPUM MOHOTOPOJIOB UEpe3 ILEHTPhl CO3JIaHUSI U OOCITY)KHUBAHUS
BBICOKOTEXHOJIOTUYHON TPOU3BOICTBEHHON HHMPACTPYKTYPHI.

JIMTEPATYPA
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obpamenus: 15.01.2017).



128 Axmyanvhsie npodaemsbl UHHOBAYUOHHO20 PA3BUMUS A0EPHBIX MEXHON02UU

MHNOJIMTUKHU PAX AMERICANA B TEOPUHN U HA ITPAKTHUKE
METOJ0OJIOTUA N METOJAUKA ITPEIIOJABAHUSA 1
N3YYEHUA

Coxonos H. H., Meonun U.B.
Hayuonanvnwiti uccneoosamenvckuti Tomckuii 20cyoapcmeenHbiil
yuusepcumem, 634050, 2. Tomck, np. Jlenuna, 36
e-mail: iiv@phys.tsu.ru

B mepBoil rnaBe cBoeill kHuru amepukaHckuii aBTop Cr. Kprok
XapakTepu3yeT MNapagoKCchl CcoBpeMeHHOM BHemHend mnomutuku CIIA,
CBSI3bIBASI UX C «UMITYJbCUBHBIMIY» U «IIU30(PEHUYHBIMIY MPOSBICHUSIMU
[1]. Amnamu3 mapajokcoB TOJUTHKM Pax Americana sBiseTcs
CBEpX3aJadyel  CIENKypca, YUTAEMOTO aBTOPOM JIAHHBIX TE3UCOB IS
OakanaBpoB Mctopuueckoro ¢axynbrera ToMckoro rocynusepcutera. B
LIEHTPE BHUMAaHHS aBTOpa CIElKypca - (dbakTopsl BHYTPEHHEr0 U
BHEIIIHETO BJIMSHUS Ha Mpolecchl (POPMUPOBAHUS OJHOIOJSIPHOTO MHUpPa
nox srugoii CHIA: ¢ MOMEHTa 3apOoXKACHUS 3TOW MJEHU B MEKBOCHHBIN
NepUoJl U 10 HacTosAwero BpeMeHH. OCHOBHbIE (DAKTOPBI BHYTPEHHETO
BIUSIHAA HA 3TH MPOLECChl CKOHUEHTPUPOBAHbI TIJIaBHBIM 00pa3oM B
paMKax  (OKEJIE3HOIO  TPEyroJIbHUKa» (ITpesunent,  Konrpecc,
aMEpPUKaHCKOE OOIIECTBEHHOE MHEHUE — «rpyIbl uHTepecoB», CMU u
T.I.), @ Takke (HOPMUPYIOTCS HA YPOBHE <«JIBOMHOUN UTPbI»: (PeaepabHbIN
nentp CHIA — amepukanckue 1mratel. Cpenn (akTOpOB BHEIIHETO
BIUSIHUA B mpouecce (HOPMUPOBAHMS M OCYLIECTBICHHUS MOJUTUKH Pax
Americana Bo Bce BpeMEHA SBIISIUCH TPaHCHAIMOHAJILHBIC MPOOJIEMBI
(MEeXITyHaApOHBIN TEPPOPU3M, MTPOOJIEMBI SIKOJOTUN, UMMUTPAIIMHA U T.I1.),
obocTpuBIIHE TYpOYJICHTHYIO 00CTaHOBKY COBPEMEHHOI0 MUpa. Bcé Bhme
Cka3zaHHOe moapoOHO oTpaxkeHo B IIporpamme crenkypca ®I'OC 3+ u
®OC [1], a Takxe npoanaau3upoBano B ¢opme Moodle u Koncrpykrop
DO0P B pamkax DnektpoHHoro yauepcureta TI'Y [2]. [Ipuxon k BIacTH B
CIIA B 2016 r. peciyonukanueB Bo raase ¢ J{. Tpammnom, TpaguliMOHHO
OTCTAaWBAIOUIUX HAIIMOHAJIbHBIE MHTEPECHl CBOEH CTpaHbl, OCYILECTBICHUE
B otoil cBsa3u Realpolitik Ha mexxayHapomHoi apeHe, MPUAAIOT OLICHKAM
napajgoKCaJbHON BHeNIHeH monuTuku Pax Americana B HMCTOPUYECKOU
PETPOCIEKTUBE OCOOYIO aKTyalbHOCTb.

JINTEPATYPA
1. Hook, Steven W. U.S. foreign policy : the paradox of world power/ Wash., 2008.
Chapter 1;
2. IIporpamma crienikypca,- URL pecypca: http://edu.tsu.ru/eor/resourse/1210/;
3. Moodle «Pax Americana B TEOPHH u Ha MIPAKTUKE.-
https://moodle.tsu.ru/course/view.php?id=288.
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@paH4Yaii3UHT XOPOIIO M3BECTEH B MEXIYHApPOJIHOW IMPAKTHUKE Kak
dbopma opranuszanus Ou3Heca, B KOTOpOil ofHa KommaHus ((ppaHdaitzop)
nepe1aeT He3aBUCUMOMY YEJIOBEKY WM ApYyrod komnanuu (dppaHyaiisn)
IpaBO Ha NpPOAaxy CBOEro mpoaykra u yciyr. CymiectByeT OoJbloe
pazHooOpa3ue MNpU3HAKOB Ui KiaaccupuKkanuu (paHyaii3uHra, OJHAKO
OCHOBHOM fBIIA€TCS €ro KiaccupuKalus 1O BHAY AESATEIbHOCTU:
TOBAPHBIN, ITIPOU3BOICTBEHHBIN U CEPBUCHBIN.

B 1920-x rogax B CIIIA Hauyanm pa3BUBAaTbCs CTAHAAPTHBIA TOBAPHBIN
¢panuaiizunar. [lo sromMy  nOpuHLMIY Hayald  CTPOUTh  CBOM
B3aMMOOTHOLICHHSI C BIAAENbIAMU PO3HUYHBIX MAara3vHOB KpYIIHBIE
ontoBele mocTaBUMKU. [lo3zxke (QpaHUali3MHr Hayaiu OCBauWBAThH
HedTenepepadaThiBalOIINEe KOMIAHUM U MOSBUWINCH IE€PBBIE CETEBBIE
OCH30KOJIOHKH, TIPUHAJITICKABIITNE HE3aBUCUMBIM (ppanuaiizu. B 1955 romy
P. Kpok ocHoBan komnanutro Mak [onanpac CucrteM, KoTopas craja
pOJIOHAYAJIbBHUKOM (hpaHYaii3uHra B COBPEMEHHOM Ou3Hec-popmare, T.€.
KOrJla BMECTE€ C (PpaHIIM30i MepesaeTcss BCS CUCTEMa OpraHU3aluu
OusHeca.

B Hacrosimiee Bpemsi T€X CETMEHTOB pPbIHKA, Ha KOTOPBIX AKTUBHO
pa3BuBaeTcs (ppaHYai3uHT, CTAHOBUTCS BCE OOJIbIlEe. ITO MPOU3BOACTBO U
npojaxa OAEXKIbl, MPEAMETOB HWHTEPbEPA, OTKPHITUE TOCTUHUI],
PECTOPAHOB U MAPUKMAXEPCKUX U T.1.

JIJ11 MHOTHX CTpaH B YCJIOBUSIX SKOHOMUYECKOTO KpHU3uca (Harpumep,
st Opannuu) GpaHYA3UHT CTall BaXKHBIM HHCTPYMEHTOM OOpPHOBI C
oespaboTuieii. Poccus B 1memom m Tomckas 00J1acTh B YaCTHOCTH HE
SBJISIIOTCSA B TOM OTHOILIEHUU MCKIIOYeHHeM. B Hareil o0igacTu M3BeCTHBI
MHOTHE CETEBbIE TUIIEPMApPKEThl, (PUPMEHHbIE Mara3uHbl, OpPraHu3aluu
cdepsl yciryr, padoTaromiue mo GpaHimse.

g mpennpuHUMATeEned 3TO BO3MOXKHOCTBH IOJIYYEHUS TOTOBOWU
Ou3HEeC-MOIeNU MPEANPUATHS C HAIS)KHOM CTpaTeruen pa3BUTHs, IPaBo Ha
UCIIOJIb30BAaHUE M3BECTHOW TOProBOM Mapk, HWHPOpPMAlMOHHAs U
METOAMYECKass  MOJJEP)KKa, TIOBBIIIEHUE  KOHKYPEHTOCIOCOOHOCTH,
MaclTabHbIE PEKJIaMHbIE BO3MOKHOCTH, IOCTYN K KPEAUTHBIM PECYPCaM.
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NCKYCCTBO TIO3UTUBHOI'O MBIIIVIEHU S KAK CITOCOB
BOPbBbI C CUHAPOMOM IHPOPECCHUOHAJIBHOI'O
BBII'OPAHUA Y IEJAT'OTI'OB
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CoryacHO JaHHBIM COIMAIBHO-AEMOTPAPUICCKUX HCCICIOBAHUMH,
TPyd Teaarora OTHOCHTCS K YHCIy HaumOojiee HaNpsDKCHHBIX B
OMOITMOHAJIEHOM TUTAaHE BHJIOB JCATEIHHOCTH. Pe3ynabTaThl MCCaeaOBaHUS
TynerenoBoit A.I'. moaTBepxkmaroT: mnpodeccuss memarora HMeEeT
MOBBIIICHHYIO TPEAPACIIONOKEHHOCTh K IMOIIMOHAIBLHOMY BBITOPAHUIO.
DTO CBSI3aHO C TE€M, YTO MPO(PECCHOHANBHBIN TPy Meaarora OTINYaeTCs
Ype3BbIYAHO BBICOKMM YPOBHEM SMOIMOHAIBHONW HAMNPS)KEHHOCTH.
Bo3spacraromiue TpeboBaHUsI CO CTOPOHBI OOIIECTBA K JIUYHOCTH Tejarora
MOBBIIIAIOT CTENEHb AaKTyallbHOCTH JaHHOM TmpoOjembl. B cBsizu C
aKTUBHBIM BHEJAPCHUEM B TIIEIarOTHYECKUNA TIPOIECC HWHHOBAIIMOHHBIX
TEXHOJIOTHIA MPEIBABIISAIOTCS BCe 00JIee BRICOKHE TPeOOBAHUS HE TOJIBKO K
po(eCcCHOHATEHBIM 3HAHUSIM YYUTENS, HO U K YPOBHIO €T0 JMYHOCTHOTO
CaMOpPa3BUTHSA, €r0 MICHXOJOTHIECKOMY CaMO4YyBCTBHIO. [1]

[IpodeccnonanbHOe  BBITOpAHUE BO3HHMKAeT B  pe3yibTaTe
BHYTPECHHETO HaKarUTMBaHUS OTPHUIIATEITLHBIX OMOIIHHA oe3
COOTBETCTBYIOIICH «Pa3psAIKn», «OCBOOOKICHHS» OT HHUX, U Pa3BUBACTCS
Ha (OHE XPOHUYECKOTO CTpEecca, XapakTepHas OCOOEHHOCTh KOTOPOTO -
UCTOIIICHUE SMOIMOHAIBHO HHEPreTUYECKUX U JIMYHOCTHBIX PECYPCOB
paboTaroIero yeaoBeka.

C uenpto NpopUIAKTUKN U OKa3aHUS MMOMOIIU MPU AMOIIMOHATEHOM
BBITOPAaHUU  JIUYHOCTHU ABJISETCSI  TporpamMma  TMCUXUYECKOTO
camoympaBnenusi  ([ICP), HampaBneHHas Ha  pa3BUTHE HaBBIKOB
MO3UTUBHOTO CcaMOBOCTIpUATHSA. OIUH W3 COCTABHBIX MOJYJICH MPOTrpaMMbl

0 CaMOYNpAaBJICHUIO - WCIOJIb30BAHUE  MPOTPaAMMUPYIOIIEH U
perylupyooimei  poid  ClIOoBa,  4TO CHOCOOCTBYET  TOBBIIICHHUIO
3 PEKTUBHOCTH  MPOQPECCHOHATLHOM  JEATEIBbHOCTH,  YKPEIUICHHUIO

MCUXHUYCCKOI'0 3J0POBbAI.

JIMTEPATYPA
1. TynerenoBa A.I". K Bompocy uccienoBanusi heHoMeHa SIMOIIMOHAIBHOTO BBITOPAHUS
KaK Mmpo0OsieMsl TpoheCCHOHATBHOM JesTenbHoCcTH nienarora // Yuéusie 3anucku CaHKT-

[TerepOyprckoro rocy1apcTBEHHOIO0 MHCTUTYTA MCUXOJIOTHUH M COLMAIbHOW paboThl —
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bu3Hec-npakTka IMOKa3bIBAET, YTO OOJBIIMHCTBO IOJIOXKHUTEIbHBIX
YepT, XapaKTEPHbIX IJIs KOMMEPYECKOro (paHYaii3uHra, OKa3bIBACTCS
BECbMa BAXKHBIMU ApryMEHTaMH JUIsl TPUHATUS pELIeHUuss O BbIOOpE
aHAJIOTMYHOro (popMaTa B3aMMOJEUCTBUS (COUMAIBHOTO (hpaHUa3uHTa) C
napTHepaMu W (WJM) TMOTPEOUTENIM MpPHU MPEAOCTABICHUU COLMAIBHO-
3HAYMMBIX TOBAapoB, paboT u yciuyr. ConuanbHbId (PpaHYal3UHT Kak B
OTEYECTBEHHOM, TaK MW B MEXJIYHApOJHOM MpaKTUKE, MPHUHATO
paccMatpuBaTh Kak A(PGEKTUBHBIA CMOCOO pemieHus: (Miau CMSTUYCHUS)
COLIMAJIBHBIX npobiieM, OCYLIECTBIICHUS COLMAJILHOTO
OpeIpUHUMATENbCTBA M Pa3BUTUA coLMaTbHOM cdeppl. OH MOXKET
OpPUHUMATh pa3iuuHble (GOpMBI: Kak B KOMMEPUYECKylO, TaK U
CyOCHIMPOBaHHYIO (ITO3BOJISIFOILYI0 CHU3UTh LIEHBI HAa TOBaphbl U YCIIyTH),
win  OBbITh HEKOMMEPUYECKMM  (HALEJICHHbIM  HMCKJIIOYMUTEIBHO  Ha
pacnpocTpaHeHHE JIyUIlel MPaKTUKHU, 0€3 B3HOCOB U MPUOBLIN).

MupoBoii ONBIT COLMANIBHOTO (paHyYaii3uHra o4eHb yoeaureneH. Ero
Ha4yajoM MOXHO cuyuTaTh OTKpbITHE @. Haltunarens B 1860 rogy mkossl
st cect€p mumocepaust nipu OonbHUle Csitoro @ombl B Jlongone. OHa
oTJajga Ha €€ OpraHu3alMi0 JEeHbIM, COOpaHHbIE MO CHEHUaIbHOU
MTOJIIUCKE.

Hanpuwmep, COLMAJIbHBIN (bpaH4aii3uHT, IIPOJIBUTaEMBII
MEXIyHApOIHOU KoMmaHuu «Senior Group» UMeEET IEIbI0 JOCTHUKEHHUE
MaKCUMaJIbHOTO Ka4e€CTBA M JOCTYIHOCTH HETOCYIapCTBEHHBIX YCIYT IS
MOXKWIBIX JIt0Ae. MHOTroJIeTHUH OMBIT ee paboThl ¢ MapTHEpaAMU U3
W3pauns rapantupyer coOJ0JeHNE MEXIYHAPOIHBIX CTaHAAPTOB YyXOJa
32 TOKHWJIBIMH JIIFOJbMHU C HApyIIEHUEM NaMsTH, CTAPYECKON JTEMEHLNEN, B
TOM YHKCJIEe CTpaJaroliux 00Je3HbI0 AnblreiiMepa. B Tedenne mocnenHux
ger B Poccum mo nmpuHIUny commManbHOM  (paHIIM3BI  cO37aHa
OTEUYECTBECHHAS] CETh MAHCUOHATOB Ui MOXKWIBIX JiroAen «Omekay», rae
COBPEMEHHBIA JW3aiflH COYETaeTCs C BbICOYAUIIUM (OTBEUAOIIUM
€BPOIEUCKUM CTaHAApTaM) YPOBHEM OOCITY>KHUBaHUS.

B Tomckoii obnactu (kak U B 1eioMm no Poccuu) ectb mpumepsl
YCHEMIHOTO TUPAXKUPOBAHUS JTYUIIMX MPAKTUK COIMATBHOU (paHILU3BL,
YTO JAaeT HAJeXAy Ha PACIIMPEHUE JAHHOIO OMNbITa B OYyIyIlEeM, OJAHAKO
3J1€Ch €CTh MHOXECTBO IPEIATCTBHMN.
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COBPEMEHHBIE TEHAEHIIMHU B COIIUAJIBHO-
MCUXOJOTMYECKOM CONPOBOXJIEHUM JETEM C
OPTAHMYEHHBIMH BO3MOXHOCTAMMU 3I0POBbA B
OBPA3OBATEJIBHBIX YUYPEXJIEHUAX

UInannukos C.E.
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636036, 2. Cesepck Tomckoti 001. np. Kommynucmuueckuit 65

['pynna nereld ¢ orpaHWYeHHbIMU BO3MOXXHOCTAMH (naiee OB3)
ABJIIETCS. OAHOW M3 HAuOOJEEe CIOXKHBIX B MPAKTUYECKOH NEATEIbHOCTH
CIIy’k0 COLMaTIbHO-TICUXOJIOTMYECKOr0 CONpoBOXAeHUs. W naHHasg rpymnmna
MOCTOSIHHO ~ YBEJIMYMBAETCS  BCIECICTBUE  BO3JCUCTBUS  Pa3IUYHBIX
(dbakTopoB. 3HAUUTENHLHO PACHPOCTPAHEHBI CPEAU JIeTed U pa3ludyHbIC
HapylIeHUs1 MOBEACHUSA, B TOM YHCIE€ CUHAPOM THUIEPAKTUBHOCTH U
nedunuTa BHUMAHUS, BbBI3BIBAIONINI 3HAUUTENbHBIE 3aTPyIHEHUS B
IIKOJIbHOM OOy4eHHH. B CBsI3M ¢ 3TUMH TTpo0eMaMu KpailHe aKTyalbHbIM
CErO/IHs CTAaHOBUTCS PA3BUTHUE CIYKO COIMAIBHO ICUXOJIOIMYECKOrO
COMPOBOXKJICHUSI B 00pa30BaTENbHBIX YUPEXKJICHUIX. B 00pazoBaTenbHbIX
YUPEKACHUSAX CETOAHS TaKue CIy>KObI CO3/IaI0TCS B paMKax JIByX MOJIEJIEH:
WHKJIIO3UBHOM M MHTErpaTUBHOM. MIHTErpaTHBHAs MOJENb MOAPa3yMEBAET
CO3JaHHE B YUPEXKACHUHM OTIEIbHBIX KJIACCOB W TPYII, sl pabOThl ¢
KOTOPBIMU CO3JAETCSl MEXAMCLHUIUIMHAPHAA KoMaHjaa. WHBamuauzanus
NPUBOJUT K KOPEHHOMY H3MEHEHUI0 (YHKUIMOHUPOBAHMUS YEJIOBEKAa Ha
BCEX YPOBHAX: (PU3MOJIOTMYECKOM, TIICHUXOJIOTMYECKOM, COLUAIBLHOM.
CoOTBEeTCTBEHHO U opraHuzanus paboTel C  OOy4YaromUMHCS B
00pa30BaTENIbHOM  YUPEKICHUU NOJKHA CTPOUTCS IO OCHOBHBIM
HaIpaBJeHUsIM, Tle PEOEHOK HCIBITHIBACT 3aTPYJHEHHUS: BBINOJTHEHHUE
y4eOHON MpOTpaMMbl, HAPYIICHUs] BHUMAaHUS, BHEIIKOJIbHAS 3aHITOCTb U
T.0. Takxke, akTUBHO NPOMAraHAUPYETCA CEroJHs TaK Ha3bIBAEMBbIi
VHKJIFO3UBHBIN MOJXO0/, MOAPAa3yMEBAIOIINI co3JaHue TaKOM
o0pa3zoBaTeILHON MpPOrpaMMBbl, KOTOpasi MOXKET OBITh YCIICIIHO OCBOEHA
BCEeMM KareropusiMu oOywaromuxcs. [lpu 3ToM oOTMeuaercs, UTO
MPEUMYIIECTBA OT 3TOT0 MOJX0Ja MoJy4yaT He Toybko AeTh ¢ OB3, HO u
BCEe OCTalbHble oOOydwarouuecs. Takoil MOAXOJ TakkKe MOMXKET OBITh
3 PeKTUBEH TOIBKO MPU KOMIUIEKCHONH paboTe KOMaHIbl CHEIUAIUCTOB,
pa3pabaThIBAIOUX U MOCIEAOBATENBHO PEATU3YIOUIUX aJAalTHPOBAHHYIO
oOpa3oBarenpHyl0 nporpaMMmy. MHaue momneITKa yJIeIUTh BHUMAaHUE BCEM
JeTSM  OJHOBPEMEHHO  TMpuBeAéT K  oOmeil  HenhHEeKTUBHOCTH
o0pa3oBaTeIbHOM MPOTPAMMBI.

Takum obOpazom, HamboJee aKTyaJbHOW TEHICHIIMEW B COIHMAJIBHO-
TICUXOJIOTUYECKOM comnpoBoxaeHUN aeteir ¢ OB3 B 00pa3oBaTenbHBIX
YUPEKICHUSX SIBIISIETCS CETOJIHS CO3aHUE MEXIUCIUILUIMHAPHBIX KOMAH]I.
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B coBpeMEHHOM Mupe DSHEpPreThKa SBISIETCI OCHOBOW pPa3BUTHSA
0a30BBIX  OTpaciieil  MPOMBIIUIEHHOCTH, ONPEIENSIOIUX  Iporpecc
OOILIECTBEHHOTO MPOU3BOACTBA. BO BCeX MNPOMBIIUIEHHO pPAa3BUTHIX
CTpaHAaX TEMIIbl PAa3BUTHUSI SHEPIeTUKH OMNEPEXKAT TEMIbI Pa3BUTHS
apyrux otpacied. KonmnuectBo nmoTpediseMon 3JIEKTPOIHEPTUU Ha JIOJIIO
HACEJIEHUS! PacTeT C KaXKIbIM T'OAOM, IMOATOMY SHEpreThuueckas nmpoodiema
SBJIIETCS] OJTHOM M3 TJIAaBHBIX MPOOJIEM YEIOBEUECTBA.

B Hacrosmee BpeMs CYLIECTBYET MHOMKECTBO  HCTOYHHKOB
3JIEKTPO3HEPTUH, HO Haubosiee NEPCIEKTUBHBIM SIBISIETCA MPUMEHEHHE
aTOMHOW DHEPIUH, KOTOPOE TO3BOJISIET PACHIMPUTh OSHEPIETHUECKHUE
peCypChl, CIOCOOCTBYS 3THM COXPAHEHHUIO PECYPCOB OPraHMUYECKOTO
TOIUIMBA, CHHMYKEHHUIO CTOMMOCTH DJIEKTPUYECKOM 3HEPTUH, CHH)KEHHIO
3arpsi3HEHUsT aTMocepsl, pasrpy3Ke TPaHCIOPTA, 3aHATOTO NEPEBO3KOU
TOIUIMBA.

[IpuopureTom  skcrryaraum — poccuiickux  ADC  sBisercs
Oe3zomacHocTh. 3a mociennue 16 ner Ha poccuiickux ADC  He
3a()MKCUPOBAHO HHU OJHOTO CEPhE3HOI0 HApPYHIEHUs O€30MacHOCTH.
Baxxnolt 3amaueit B cdepe skcmmyaranuu poccuiickux ADC sBisgercs
NOBBIIIEHHE KOA(P(ULHMEHTA HMCHOJb30BaHUSl YCTAHOBJICHHOW MOILHOCTH
paboraromux craHuuid. [ns pemenus 3Toil 3amaum Obuia pa3paboTaHa
crelManbHas mporpamma, Kotopas o0ecledyMBaeT CYyIIECTBEHHBIH pOCT
BBIPAOOTKH AJIEKTPOIHEPTHH.

B nacrosmee Bpems [ockopnopanus «Pocarom» ocymecTBisier
MacmTabHyo mporpamMmy coopyxkeHuss ADC kak B Poccuiickoit
denepanuu, Tak 1 3a pyoOeKoMm.

Cpean paccMaTpHBacMbIX B MHpPE HMHHOBAIIMOHHBIX PEAKTOPHBIX
TEXHOJIOTUNA TpeOOBaHUIO €CTECTBEHHOW OE€30MaCHOCTH MOTEHIIMAIBHO
HamOoJiee MOJHO OTBEYAET CO3/1aBaeMblii B pamkax mpoekta «IIpopbiB» B
3ATO Cegepck peaktop BPECT-300 — peakTop Ha OBICTPBIX HEUTPOHAX C
HUTPUIHBIM TOIUIMBOM M TSDKENBIM >KUJKOMETAJUIMYECKUM CBUHIIOBBIM
TEMJIOHOCUTETIEM.
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JIMYHOCTHOE PA3BUTHE YYAIUXCS CEBEPCKOW
WH/KEHEPHOM HIKOJIbI: ONBIT UHOGOPMALIMOHHOT' O
COMNPOBOKJIEHUS TPOLIECCA

Bopesuu C.B.', Kupuuenko B.H? Jlyyenxo A.B?

YMBOY «COLLI Ne 88 um. A.bopoouna u A.Kouesa», 636037,
Tomckas o6a., 2. Cegepck, np. Kommynucmuueckuu, 141
’MBOY «COILI Ne 197 um. B. Mapkenosay, 636036, Tomckas o6u.,
2. Cesepck, yn. Kpyncrou, 14
3Ceeepcm¢ﬁ mexnonoeudeckuu uncmumym HUAY MUDHU, 636036
Tomckas 061., 2. Cegepck, np. Kommynucmuueckuti, 65

CeBepckasi MHKEHEpHasl ILIKOJIa MPEACTaBIseT COOOM KOMIUIEKCHBIH
00pa30BaTeIbHO-UCCICIOBATEILCKAA  TPOEKT,  HAMpaBJIEHHBI  Ha
JNOCTUKEHHE TaKUX LEeJe, KaKk COBMEIICHHE YIIyOJIEHHOTO H3yYeHUs
MPEIMETOB TEXHUYECKOTO M COLUAIBbHO-TYMAaHUTAPHOTO MPOQUis C
IIPOCKTHO-UCCIICIOBATEIbCKON  JEATEIIBHOCTBIO, a TAaKXe  OIBITHO-
KOHCTPYKTOPCKOM paboroil. IIpoekThl COBMECTHO OCYILECTBISAIOTCA
CUJIaMHU IIKOJIbHUKOB, CTYAEHTOB, acnupaHToB W mpenoxasareneid CTU
HUAY MU®U. ObpaiiaeT Ha cedsi BHUMaHKUE TOT (DAKT, YTO PE3YyIHTATOM
peanuzanuu IIPOEKTOB CTajo HE TOJIBKO (dbopMupoBaHue
€CTECTBEHHOHAYYHBIX u r'YMaHUTapPHBIX KOMIETEHTHOCTEN
(3arIaHUPOBAHHOE U 3aKOHOMEPHO  OXHUAAEMOE  PYKOBOAUTEISIMU
MPOEKTOB), HO U AKTUBHOE JUYHOCTHOE PAa3BUTHE TEX, KTO PETYJSAPHO
nocentan 3aHATus B CEBEPCKON MHKEHEPHOM IIKOJIE.

B xome  uWHTEpBBIO, TMPOBEICHHBIX B  paMKax  IPOEKTa
«MudpopmaniionHoe compoBoxaeHHEe padoThl CeBepcKOW HHKEHEPHOU
IIKOJIbD», YJAJIOCh BBIACHUTH, YTO YYAaCTHUKH TyMAHUTAPHOI'O MPOEKTa
«Tpaexkropust  ycnexa»  (pykoBomutens —  T.H.Perynckas) w
€CTECTBEHHOHAY4YHOro Ipoekra «lccinenoBaHue kayecTBa XOJIOAHOM U
ropsiueil BoAbl B pa3inuuHbIX dacTax T. CeBepcka» (PyKOBOAUTENb —
[1.b. MOJIOKOB) MPaKTUYECKH OJMHAKOBO OIICHUBAIOT TMOJIOKUTEIBHOE
BO3JICICTBUE OOIEeHUs ¢ TIpenoaaBareissMu (a Takke acnupantamu) CTU
HUAY MHUOU nHa ¢opmupoBaHHE U pPa3BUTUE TaKUX COLUAIBHO-
MICUXOJIOTUYECKUX HABBIKOB, KAK YMEHUE BBICTPAUBATh AUAJIOT U pabOTaTh
B KOMaHj/ie, OCO3HAaHHO BbIOMpATH LETU U METOMAbI ACATEIBHOCTHU, THOKO
IUIAaHUPOBATh PabOTy C OpUEHTaluuMed Ha KOHEUYHBIM pe3ynbTar.
[IpumeuatenbHo, yTO (HOPMUPOBAHKUE JAHHBIX HABBIKOB HE OBLIO 3asBJICHO
PYKOBOJUTESIMH MPOEKTOB HU B KAudeCTBE OCHOBHOW, HU B KayecCTBE
JOTOJHUTENBHOW LEAU. DTO IMO3BOJISIET MPEANOIOKUTh, YTO BOBJICUYEHHUE
CTApUICKIACCHUKOB B HCCIEAOBATEIbCKYI0 PAa0OTy BY30BCKOTO YpPOBHS
aBisieTcsi 3PGEKTUBHBIM CTUMYJIOM IS Pa3BUTHUS JTUYHOCTH OYIIyIIETO
KBTI (PUITUPOBAHHOTO CIICIIMAIICTA.
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AJJAUTUBHBIE TEXHOJIOI'MH, ITPOBJIEMbI 1
INEPCIIEKTUBbI

bosapunos C.O. 1, Bopowunos U.P. 1, 303yna E.,Z].l,
Manwvieun H.A.l, Munvmo 3.A.1, bpenoaros B.H?

L MBOY Cesepcruii nuyeii, 636000, 2. Cesepck, yi. Ceeponosa, 9,
2 Cesepckuti mexnonoeuyeckuti uncmumym HUAY MUDH,
636036, e. Cegepck, Tomckoti 0oa., np. Kommynucmuueckuti, 65
e-mail: vnbrendakov@mephi.ru

YcnenHoe pa3BUTHE COBPEMEHHOW MPOMBIIIJIEHHOCTH HEBO3MOYKHO
0€3 HUCMOJb30BaHUS HAYKOEMKHUX TexHojoru. OJHUM U3 TaKux
HaIpaBJICHUH SBJSIOTCS aJI/TATUBHBIC TEXHOJIOTHH.

AnnutuBHble TexHoioruu (AM — Additive Manufacturing, wum AF-
Additive Fabrication) mnpenctaBisitor co0OMl TEXHOJOTHHM TOCIONHOTO
M3TOTOBJICHUSI U3JIETUI C TIOMOIIBIO CO3MaHHbIX ITU(MPOBBIX 3D - Mojaenek.
[Tpu 06paboTKe eTanu Mo TPAJAUIIMOHHBIM «BBIYUTAIONIUMY TEXHOJIOTHIM
OTXOJIbl MOTYT COCTaBJIATH OoJiee 75%, a aAIUTUBHBIC TEXHOJOTHUHU JAIOT
norepu marepuana 10 S5-10%. D10 cambie mepenoBble MHHOBAIMOHHBIC
TexHoJoruu. K coxxaneHnio nepBoe MECTO B 3TOM 00JacTH MPUHAIJIEHKUT
CIIIA, Poccus nenur 11-oe mecto ¢ Typuuei [1].

CaMpIMH BOCTPEOOBAaHHBIMU TEXHOJIOTHSIMU HA CETOJHS SBIISIOTCS
npsiMmoe JazepHoe HaHeceHue Metawia (Direct laser metal deposition,
DLMD) u cenextuBHoe JnazepHoe IaBieHue (Selective laser melting,
SLM) [2].

B CTU Obuta coznana MHUITMATUBHAS TPYyIIa U3 YYEHUKOB 9 Kiacca.
B mnpomecce paboThl Hax MPOEKTOM IMO3HAKOMIUIUCH C IPOTrpamMMOit
Autodesk Inventor Professional, B koTopo#t Hay4duinuch co3/1aBaTh IPOCTHIC
3D wmogenn. Kpome 3TOro, camocTosiTeIbHO COOpald U3 OTACIbHBIX
netaneit 3D mpuHTEp, HACTPOWIIM M OTKaIMOpoBanu ero. B nmampHeiem
IUTAaHUPYEM CO3JaHHUE CIIOKHBIX TPEXMEPHBIX OOBEKTOB, KOTOPHIE MOKHO
OyJeT UCIOJIb30BaTh KaK HAIISIAHbIE TOCOOMS HA YPOKAX B JIMLICH.

PabGota BblloNIHEHa B pamkax mnpoekta «CeBepckas WHKEHepHas
mkosia» B CTU HUAY MUON.
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PA3PABOTKA YYEBHO-IPAKTUYECKOT' O
WHTEPAKTUBHOI'O CAWUTA-TUIOIIAJIKH JUJISI
MOHMTOPHUHTI' A DKOJIOTMYECKOI OBCTAHOBKHU B
PA3HBIX PAHTOHAX 3ATO CEBEPCK

Bacumvuenxo A.B.Y, Boakos C/. ' Kynaeuna J[.C x
Monoxos ILE.?, [upkynos I1.T.%, Cemenos C.C.>
'MBOY «Cesepckas eumnazusny, 636037, 2. Cesepck, yi. Kanununa, 88,
ZCeeepCKuL? mexHonoeuveckuu uncmumym HUAY MUDH,
636036, 2. Cesepck Tomckou 061., np. Kommynucmuueckuii, 65
e-mail: pbmolokov@mephi.ru

B pamkax nmpoekra «KOMILIEKCHOTO HCCIIEIOBAHUS TUTHEBOM BOABDY,
pa3pabaThiBacTCsl Y4€OHO-TIPAKTUYECKUNA MHTEPAKTUBHBIN CalT-TIIOMIA/KA
JUTSI MOHUTOPUHTA SKOJOTHYECKON 00CTaHOBKHM B pa3HbIX paiioHax 3ATO
CeBepck. IIpoekt opueHTHpOBaH Uil NPHUKIATHOTO MPUMEHEHUS Ha
Pa3IMYHBIX PKOJIOTMUECKUX CTAaHIUSAX M B KauecTBEe ydyeOHOTO cailTa s
HATJISTHOTO M3YYEHUS BIUSHUS PA3JIMYHBIX BPEIHBIX (DaKTOPOB B Pa3HBIX
paiionax ropoaa CeBepcka (B TEpPCINEKTUBE M JAPYIMX TOPOJOB) U
IPOCMOTpa 3TUX (PAKTOPOB B PEKUME PEATBHOTO BPEMEHH.

[lepBuunas 0a3a MaHHBIX JJIA cailTa ObUIa MOJydyeHa B pe3ysibTaTe
KOMIUJIEKCHOTO HMCCIIEIOBaHHUS BOJABI B pa3inuHbIX paitoHax 3ATO
Cesepck. Jlyig 3TOoro 0bUIM MPOBEACHBI KOJTUYECTBEHHBIC U KAaUECTBEHHBIC
aHanu3bl BOABl HAa COJAEPX AHUS PpaA3JIMYHBIX METAJIOB, 3arps3HEHUH,
IIPUMECEN, KATUOHOB, aHWOHOB; ONIPEAEIIEH BOAOPOIHBIN MOKa3arenb pH u
HalJIeHa )KeCTKOCTh BOJIbI. JlaHHas 0a3a JaHHBIX KCIOJIB3YETCs JIUIIb IS
OTpabOTKH caliTa U HE SBIAETCS CTpOro Bepuduiupyemo. OHako, mocie
pa3pabOTKM OCHOBHOTO (DyHKIIMOHAJa caiiTa, IUTAHUpYyeTcs 4To 0Oa3za
JAHHBIX OyJeT 3amoJiHeHAa aHaJIW3aMH, CJEJaHHBIMH TIPU CTPOTUX
COOTBETCTBHSIX CTAaHAAPTAM U MPHUHATHIX 3aKOHOM HOPMaM.

Caiit Hanucan Ha 0aze obmienoctynmHoro BeO-npusioxenus Moodle u
pacnonaraercsi Ha http://edu.ssti.ru/. OOmmMpHBIA (yHKIMOHAT caiTa
MO3BOJISICT OINEpPaTUBHO TMyOJMKOBATh TMOJYYEHHbIE M 00pabOTaHHbBIC
JTAaHHBbIE TIOHATHBIE JIFOOOMY IMONB30BaTENIO. Pe3ynbrarsl HcciieqoBaHUN
MOTYT OBITb HMCHOJIb30BaHbl JJiIi  Y4€OHO-TIPAKTUYECKUX  3aHSATUH
IIKOJIbHUKOB U CTYJIEHTOB IO JAHHOUN TeMaTHKe.

Kpome ananmsa Boabpl, B OyayuieM Ha caiTe OyAeT BBIBOIUTCS
uHdopMmamusi O ypOBHE IymMa, dJIEKTPOMArHUTHOTO  HW3JIyYEHHS,
paaualiMoHHONW OOCTaHOBKHM, W aHaimu3a aTMocdepbl, Ha COJepKaHUHU
BPEIHBIX B3BECEH.

Pabora BeImONHEHa B pamkax mpoekra «CeBepckas HWHXKCHEpHAas
mkoia» B CTU HUSAY MUDU.
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MPOEKT KOMILIEKCHOT'O UCCJIEJOBAHMS MUTHLEBOW
BOJbI

Bonxos C.,ZZ.l, Bacunvuenxo }Z.B.l, Kynaeuna J[.C. 1, Boponuna R.B.z,
Monokos I1.5. 3, Hupkynos I1. T.3, Cemenos C.C. 3
'MBOY «Cesepckas eumnazusny, 636037, 2. Cesepck, yi. Kanununa, 88,
2MBOY «COLI Ne 196», 636017, 2. Cegepck, yn. Kanununa, 0. 46a,
3Ceeepc1<u11 mexHonoeuveckuu uncmumym HUAY MUDH,
636036, 2. Cesepcx Tomcxoti 06.a., np. Kommynucmuuecxuii, 65
e-mail: pbmolokov@mephi.ru

Ha ceromHsamHui JO€Hb COXPAaHEHHE U YKPEIUIEHHE 370pPOBbs
yelioBeKa — OJHa W3 Hauboliee aKTyalbHBIX MPOOJEM COBPEMEHHOCTH.
Hamemy opranu3my OY€Hb Ba)XHO TIOJy4YaTh YHCTYHO BOAY CO
cOaJlaHCUPOBAaHHBIM MHUHEPAJIBHBIM COCTaBOM. J[Jisi 3TOr0 BOjAa JIOJDKHA
YAOBJIETBOPATH CAHUTAPHO-3IUIEMUOJIOTMYECKUM HopMaM. [Ipexnae Bcero,
WHTEpPECYeT KA4YeCTBEHHbIM COCTaB BOAbl, U IOJHOCTBIO JIH OH
COOTBETCTBYET CAHUTAPHBIM HOPMAM.

[enpto paboThl SBISIETCS M3YYEHUE XMMUYECKOIO COCTaBA MUTHEBOMN
BOJIbI B Pa3UYHBIX 4YacTAX ropoja (Kuibeix aomax) u B CTU HUAY
MUDN.

[TocTaBieHbI U BBIIIOJHEHBI CIEIYIOUIUE 3aJaUH:

1) Ha OCHOBaHMM KAuE€CTBEHHOIO M KOJMYECTBEHHOI'O aHaM3a ObLI
ompenesieH BOAOPOAHBINM Tmoka3atenb pH, ¢usnyeckue mokazarenu
KauecTBa BOJbI, COJAEP)KaHUE KaTHOHOB MU aHUOHOB B UCCJEIYE€MOH BOJIE.
AHanmu3 TmoKaszaj, 4YTO BCE aHAIU3UPyeMbIe TMPOOBI COOTBETCTBYIOT
CaHUTAPHBIM HOpMaM;

2) B x0/1¢ pabOTHI PACHTUPHIIUCH 3HAHUS O KAYECTBE BOJIbI, CBOMCTBAX
pacTBOpax, a TaKKe MX BIMSHUS Ha 3[I0POBLE YEIIOBEKAa U, B YACTHOCTH,
yuamuxcs B CTU HUSAY MUOU;

3) Obula  MpoOCieXKeHa  JAMHAMHKA  M3MCHEHHS  KauyecTBa
BO/JIONIPOBOJIHOW BOJBI;

4) Obuta HaiieHa UHQpOpPMAIUS O TOM, KaK MOXHO B JIOMallHUX
YCIIOBUSIX MPOBECTU KAUYECTBEHHBIM aHANM3 HAa COJEP KAHUS *Keje3a U Kak
MO>KHO OYHCTUTBH BOJY OT 3TOro 3jieMeHTa. Ha ocHOBe 3THX JaHHBIX Oblia
co3/aHa JIOMalIHssl yCTAHOBKY 110 OYMCTKH BOJIBI OT KeEJe3a;

5) pa3paboTtaH y4EOHO-NPAKTUYECKUN  HWHTEPAKTHUBHBIA  CaWT-
IUIOIIAAKA JJIi MOHMTOPHHIA HKOJOTMYECKOM OOCTAaHOBKM B Pa3HbIX
paitonax 3ATO Cesepck. Celiuac cailT umeer pabouyio 0a3y TaHHBIX,
CO37IaHHYIO Ha OCHOBE MPOBEJACHHBIX aHATN30B BOJbI. B manmpHelem 6aza
OyZeT pacupsAThCS U TI0 IPYTUM DKOJIOTHIECKUM (pakTopam.

PabGoTta BmimonHeHa B pamkax mpoekTa «CeBepckas HWHKEHepHas
mkona» B CTU HUAY MUDU.
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OIIPEJAEJIEHUE KOHIHHETPAIIUM KEJIE3A
B BOJAE U METOAbI OYUCTKH

Boponuna K.B. 1, Moanoxkos I1.5. 2, Hupkynoes I1. T.2, Cemenos C.C.2
'MBOY «COLI Ne 1 96», 636017, 2. Cesepck, yn. Kanununa, 0. 46 a,
ZCeeepCKuL? mexHonoeuveckuu uncmumym HUAY MUDH,
636036, 2. Cesepck Tomcxoti 001., np. Kommynucmuueckui, 65
e-mail: pbmolokov@mephi.ru

Boma, kak camoe pacmpocTpaHeHHOe B Ouocdepe IIaHEeThl 3eMIs
BEILIECTBO, Kak cCpela, B KOTOPOM 3apojuiach JKHU3Hb, Kak Ccamoe
3araJJoOuHoe IO CBOUM (PU3HKO-XMMHUYECKHM CBOWCTBAM COCIUHEHUE,
OblI0, oOcTaeTcsi W OyneT OOBEKTOM MPHUCTAIBLHOTO  BHUMAHUSA
uccienosareneil. Boga, KoTopyro Mbl moTpebiisieM, T0JKHA OBITh YHUCTOM.
bone3nu, mepenaBaeMble uepe3 3arpA3HEHHYIO  BOJIY, BBI3BIBAIOT
YXYAIUIEHHUE COCTOSIHUS 370POBbS, MHBAJIMIHOCTH M THOEIb OTPOMHOTO
yucna Jojned. KadecTBo BOJbI ompezensercss MO HAIWYUIO B HEH
XUMHUYECKUX BKIIIOUEHU, KOTOPBIC paHbIIE BCEro OOHAPYKMUBAIOT HAIU
OpraHbl 4YyBCTB, HO K€ OHU HE BCEr/la CIOCOOHBI MPEeAYINpPEIUTh HaC 00
omacHocTu. IloaTOMy BOAAa [OMKHA COOTBETCTBOBATH CAHUTAPHBIM
HOpMaM.

[leapto  paboTBI  SABASETCA  M3YYCHHE  KAUYECTBEHHOTO U
KOJMYECTBEHHBIX METOJOB aHajlM3a 3JKele3a B BOJAE, OTOOpaHHOU B
pasnuyHbIX 4YacTsax ropoaa (xuibix aomax) u B CTU HUAY MUOU, a
TaK)X€ CIOCOOOB OYMCTKH Kene3a OT BOAbl. [locTaBieHBI M BBHITIOJHECHBI
CJIEIyIOLIME 3a/1auu:

1) ObUT MOCTPOEH TPaAyHUPOBOUYHBIA TpadUK 3aBHCHUMOCTH MAacCCOBOM
KOHLIEHTPAILIMU eJle3a OT ONTUYECKOM IUIOTHOCTU. Ha ero ocHose
OB  OTpEJeNICHbl KOHIIEHTpAIlMK JKelie3a B TMpoOax. AHamu3
MoKa3aJl, YTO BCE aHAJIM3UpPyeMble OO0pas3ibl COOTBETCTBYIOT
CaHUTapHBIM HOPMaM;

2) coOpanHas uHbopMalius Oblla HCITOJIb30BaHA JUIS CO3JIaHus pabouei
0a3bl MaHHBIX JI y4eOHO-MPAKTHYECKOTO WHTCPAKTHUBHOTO CaWT-
TIOMIAKA 110 MOHUTOPHUHTY 3KOJIOTHYECKOW OOCTAaHOBKH B Pa3HBIX
paiionax 3ATO Cesepck;

3) Obuta HaiimeHa uWHpOpMAIKMs O TOM, KaK MOXHO B JOMAIIHUX
YCIIOBUSIX MPOBECTU KAYECTBEHHBIM aHAIM3 Ha COJAEP)KAaHMS Kelie3a
U Kak MOXKHO OYHMCTHTH BOJY OT ATOro ayneMeHTa. Ha ocHOBe 3THX
JAHHBIX ObLTA CO3/1aHA JOMAIIHSS YCTAaHOBKY MO OYUCTKH BOJBI OT
xKenesa.

PaGota BbpImoNiHEHa B pamkax mnpoekta «CeBepckas WHKEHEpHas
mkona» B CTU HUAY MUDU.
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I'EOTEXHOJIOI'HYECKOE MOJAEJINPOBAHUE
JABYXCKBAKMHHOT O OIIBITA HA YYACTKE
XOXJIOBCKOI'O MECTOPOKAEHUSA YPAHA

T'onosauesa J[.A., I'vyyn M.B.
Cesepckuti mexunonocuueckui uncmumym HUAY MUDHU,
36036, 2. Cesepck, Tomckou 0611., np. Kommynucmuueckutl, 63,
d.golovasheva@gmail.com

CkBaxkuHHoe moa3emHoe BhoimenauuBanue (CIIB) - sBugercs
3¢ (HEKTUBHBIM METOJOM JOOBIYM ypaHa M APYTHX TMOJE3HBIX NCKOMAeMBbIX.
Texnonorus ClIB Ha cerogHsAIIHWN JE€Hb XOPOILIO PAa3BHUTA U SBISETCA
KOHTPOJIMPYEMbIM, 0€30MaCHbIM U 3KOJOTUYECKHA MPUEMIIEMBIM METOIOM
JTOOBIYM, KOTOPBIA MOXHO TIPUMEHSTh Jaxe IMpPU CaMbIX CTPOTHX
HOpPMAaTUBAaX OXpaHbl OKpYXKAloLIEeW Cpeabl W KOTOPbIM 4YacTO HUMEET
DKOHOMHYECKHE npenMmyniecTBa. OCHOBHOW LENBbI0 JIBYXCKBaKMHHOIO
OMbITa SIBIISIETCSI OIIEHKA MECTOPOXKIECHHSI C TOYKH 3pPEHUS €ro
OPUTOTHOCTH K OTpPabOTKE CIocoOOM TMOJA3EMHOTO BbIIIEIAUUBAHUS.
JIBYyXCKBa)KWHHBIHN OIBIT TO3BOJISIET ONMPEICIIUTh, KaK OyIeT MPOUCXOIUTH
MpollecC BBIIIEIAUYUBAHUS, JI0 TOTO MOMEHTAa Kak OyayT HOpoOypeHBI
peanbHble 010KkH. B HacTosel paboTe MpoBOAMIOCH T€OTEXHOIOTUYECKOE
MOJICJIMPOBAHUE  JIBYXCKBOKMHHOIO  OMNbITA HA  YYaCTKE  3aJIEXKH
XOXJIOBCKOTO MECTOPOXJACHUs ypaHa. MogaenupoBanue mpouecca CIIB
MPOBOJMIOCH C MOMOIIBIO CHENUATU3UPOBAHHOIO MPOrPaMMHOIO IMaKeTa
«Kypce», pazpadorannoro 8 CTU HUAY MUDU. B xone pabothl ObLIa
nocTpoeHa uu@poBas MoOJAENb  3alEXKH, 3aJaHbl  paCHpEeAeIICHUS
bu3nueckux BeNWYMH (coaepxaHusi ypaHa U 3((HEKTUBHOH MOLIHOCTH
mwiacta). B 1mudpoByo Mojenbs ObUTM JT00ABICHBI JABE TEXHOJIOTHYECKUE
CKBaXWHBI (HarHerareibHas © OTkauHasg). [locie sToro 3amaBanuch
peXUMBbl  paboThl  ckBakuH. Jlamee  Oblla  mpoBeneHa — cepus
I€OTEXHOJIOTMYECKUX PACYETOB, B XOAE€ KOTOPBIX OBUIM OIpeneaeHbl
napameTpbl MOJICIUPOBAHUS OJIOKa HA OCHOBE CPABHEHHSI PACCUUTAHHBIX
nokazareneid orpabotku ¢ (akrtom. Ilo pesymbraram pacuera ObuIH
MOJIy4eHbl ~ 3aBUCHUMOCTHM  KOHIIEHTpAallUM  ypaHa, Macchl ypaHa,
KOHLIEHTPAllMU KHUCJIOThI, CTENEHU H3BJICUECHHUS] U PaCXoja KHUCIOTHI OT
BpeMeHU. ['e0TeXHOIOrnuecKkoe MOICIMPOBaHUE JBYXCKBAKUHHOTO OIbITa
MO3BOJISIET  OMNpEAeNNTh, Kak  OyleT  MPOUCXOAMTh  MPOIECC
BBIIIEJIAYMBAHUS, O TOTO MOMEHTa 3almycka OJIOKOB B IKCILTyaTallMio, a
TAaKXKE OIpEACNUTh MapaMeTpbl MOJETUPOBAHUS. IDTU MapaMeTpbl B
NanbHEHIeM MOryT ObIThb MCHOJB30BAHBI [JISI MOJCIMPOBAHUS YXKe
0TpabaThIBAEMBIX WJIM MPOEKTHBIX IKCIUTYaTAIMOHHBIX OJIOKOB.

PaGota BeImonHeHa B pamkax mnpoekta «CeBepckas WHKEHEpHas
mkona» B CTU HUAY MUDU.
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IMPEAITPOEKTHOE I'EOTEXHOJIOT'HYECKOE
MOJAEJIUPOBAHHUE OTPABOTKHU OKCIIVIYATAIIMOHHOI'O
BJIOKA ITPHU AOBbBIYE YPAHA METO/JIOM CKBAXKNHHOI'O

HHOA3EMHOI'O BBIIIEJTAYNBAHUA

Eeopenkosa K.J[. , ['yyyn M.B.
Cesepckuti mexuonocuyeckuti uncmumym HUAY MUDU,
636036, 2.Cesepck , Tomcxoti 06a., np. Kommynucmuuecxuii, 65,
e-mail: egorenkova@sibmail.com

CkBaxuaHOe To3eMHoe BhimenadnBanue (CI1B) - ato meTon mo0bruaun
ypaHa U JApYruX NOJE3HBIX UCKONAEMbIX, C TOMOIIBIO CUCTEMbI OTKAYHBIX U
HarHeTaTelbHbIX CKBAXHWH, HA MeCTe HX 3ajeranus. Yepe3 3aKayHble
CKBR)XMHBI TPOMCXOJUT 3aKAYMBAHWE BBIIIEIAYMBAIONIMX PACTBOPOB,
KOTOPBIE MOTYT BCTyHIaTh B PEAKIMM C MUHEpPAJIaMH, COJEpKAIlMMHU ypaH. B
Ka4yeCTBE BBIIIEIAYMBAIOIINX PACTBOPOB HCIIOJIB3YETCS PAacTBOP CEPHOM
KHACJIOTBL. B X0[1€ XMMHMUYECKUX PEaKLUil C MUHEpAJIaMU YPaH IEPEXOANT B
KUIKYI0 (pazy, mocie 4Yero BBIBOJAUTCS Ha MOBEPXHOCTb 4Y€pe3 OTKAYHBIC
ckBakuHbl. Ilepen HayamoM oTpabOTKM HOBOro OJOKa CIEAYeT OLEHHUTH
KOHOMUYECKYIO 3((eKTUBHOCTh 100buM ypaHa MetogoMm CIIB, a tak xe
paccunTaTh MPOTHO3HBIE FE€OTEXHOJIOTMYECKHUE MOKa3aTrenu. s aTol 1enu
LEJIECO00Pa3HO UCTIOIB30BATH T€OTEXHOIOIMUYECKOE MOJICIIMPOBAHUE.

B Hactosmieil paboTe MpOBOAWIOCH MPEINPOEKTHOE MOJIETUPOBAHUE
OTpabOTKM 3KCIUTyaTallMOHHOrO Osioka. MojenupoBaHue NPOBOAMIOCH B
CHELUATM3UPOBAHHOM IIPOrPaMMHOM o0ecrneyeHnu «KYPCy,
pazpaboransom B CTU HUAY MUOU. Ha mnepBoMm »stame ObuH
MOJIFOTOBJIEHBl MCXOJIHBIE JAHHBIE, MOCTPOEH MPOEKT SKCILTYaTallMOHHOIO
On0Ka, BBIAETICHA TEXHOSYEWKa W  CreHEpUpPOBAHBI  pacIpelesieHUs
busnyecknx BenmuuuH (d((eKTUBHAS MOITHOCTh, Cojiep)KaHue ypaHa). Ha
BTOPOM JTane, ObUIM BBEAEHBI MapaMEeTpbl MOJCIMPOBAHUS U 3a/IaHbl
peXuUMbl  paboThl CKkBaXMH. Ha TperbeM JTame MpoBeneHa Cepus
r€0TEXHOJIOTHUECKUX PAcCueTOB, B PE3yJbTaTe KOTOPBIX OBLIM OMNpEIEIeHbI
re0TEXHOJIOTHUECKHE TIOKa3aTean OTpaboTKU OJ0Ka (KOHLIEHTpAlMs ypaHa U
kuciotel B IIP, Macca m3BieUeHHOro ypaHa, pacxoj KHUCIOTHI, yAEJIbHBIN
pacxol KUCJIOThI, OTHOILLIEHHUE /T, BpeMsl U3BACYCHUA U T.1.) HA MOMEHT
noctwkennss  80%  u3Bineyenus — ypaHa.  IIporHo3  oTpabotku
AKCIUTYaTallMOHHOTO OJIOKa MPOBOJWIICS B T€YEHUU 15 Jer.

Takum 00pa3oM, Tre€OTEXHOJIOTMYECKOE MOJETUPOBAHUE MO3BOJISET
OLICHUTb, KaK OYJET MPOUCXOJIUTH MPOIECC BBILNIEIAUMBAHUS ypaHa Ha
AKCIUTyaTallMOHHOM OJIOKe, BBIOpAaTh ONTUMAJbHBIE CXEMbl OTPAOOTKHU
0J10Ka, a TaK)Ke ONPEAETUTh MPOTHO3HBIE MTOKA3aTEIN OTPAOOTKH.

PaGora BbImosHEHAa B paMmkax mpoekta «CeBepckas HH)KEHEpHas
mkona» B CTU HUAY MUDU.
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YCJOBUS PEAJU3ALIMU YCOEUHOIO )KU3HEHHOT O
CHEHAPUS

Koanosa A.A., Pemyncrkas T.H.
Cesgepckuti mexrnonocuyeckuu uncmumym HUAY MUDU, 636036,
e.Cesepck, Tomcroti 00.1., np. Kommynucmuueckuii, 65

Hean uccaenoBanus: chopMHPOBATH MPEACTABICHHE O KOHCTPYKTUBHOM
MOCTPOCHUH KU3HU U peali3alliy JTUYHBIX [JIAHOB.

3amava ucciieIOBaHUsA: O3HAKOMUTLCS C TUTIOJIOTHEN MOJIeNiel )KU3HU Ha
npuMepe KU3HEHHBIX clieHapueB . bepHa;, onpeaenutrh YCIoBUS
peanu3aly yCIenHOTO KU3HEHHOTO ClICHapHsl.

MeToabl HCCJIeIOBAHMS MHTPOCTICKIIUS (camoHaOMI0ICHKE),
HaOJI0ICHUE, «MO3TOBOM IITYPM», aKTUBHBIN MPOOJIEMHO-CUTYaIIMOHHBIN
ananu3 (Case-study), mouCKOBBIN METO/I.

B mponecce MCHUXOIOTMYECKOTO HCCIENOBAaHUS HAMHU HW3Yy4YEHbl U
MpOAHAIU3UPOBAHBI  THUIIOJOTHS  MOJENEN  KU3HHM,  KU3HCHHBIC
cueHapuu JOpuka bEépHa, W3BECTHOTO aMEpPUKAHCKOrO IICUXO0JIora U
IICUXWATPa; MBI COBEPILIWIHA MOIPYKEHHE B CBOM CEMEWUHBIA CLEHAPUN, B
OCHOBE KOTOPOTO - POJIEBBIE OTOXKJECTBJICHUSA, JApalBephl (IIPUKA3HI,
nocnanusi). B cBoelr kuure "Jltogu, KoTopeie urparoT B uUrpbl" bépH
TOBOPUT O HEKUX MpHU3bIBaX (ApaiiBepax), OnmpeaeIsitonuX KU3Hb KaXKI0T0
u3 Hac. JlpaiiBepsl - Gecco3HaTeIbHbIE BHYTPEHHUE HUMITYJILCHI, KOTOPbHIC
BBIHYKJAIOT HAc JIEWCTBOBATh ompenesieHHbIM oOpazom. IlocpencTBom
3aKJIa/IbIBAEMbIX JPAaBEPOB YEJIOBEK (OpMUpPYET CBOM HEOCO3HAHHBIM
IJIaH KU3HU (CKU3HEHHBIM clieHapuil). bonblnyio posib 31ech UTrparoT
ponutenu yenoBeka. C caMoro pokJieHus peOeHOK MOJIOH BO3MOKHOCTEHN
u uyynec. Bech panbHeWmui clieHapud  KU3HM peOeHka  Oyjaer
CKJIAJbIBAaThCS HAa OCHOBE IOCHIJIOB, KOTOPHIE OH IMOJy4YaeT H3BHE (OT
ponuteneit) u u3HyTpu (0T caMoro ceos). [Ipu3siBas B CBOO )XKH3Hb TOJIBKO
no3uTuBHbIE ApaiiBeppl - "JKusu", "Uysctyit", "enait", "bynp
ycnemHbiM", "Crapaiics", - Mbl HamoJiHsIeM €€ CBETJIBIMH, NPEKPACHBIMU
JFObMH, COOBITUSIMH U sIBIICHUsAMU. [1]

YtoO6b! OBITH YCHEHTHBIM, HEOOXOJUMO OBITH OTBETCTBEHHBIM 32 CBOIO
JKW3HB; OBITh U CIICHAPUCTOM, U PEKHUCCEPOM, U TJIABHBIM JICUCTBYIOITUM
WCIIOJTHUTENIEM CBOETO >KM3HEHHOTO CIIeHapus. A JJIsi ATOTO HAJ0 MMETh
MY’KECTBO U CMEJIOCTh, YTOOBI ONIYIIATh CBOOOAY, MO3BOJISIONIYI0 UMETh
CBOIO YKU3HEHHYIO MO3UIMI0. {715 Takux Jrofiel >KU3Hb 3aKII0YaeTCs HE B
TOM, YTOOBI TTOJIy4aTh OOJIBIIIE, & B TOM, YTOOBI OBITH YEM — TO OOJBIIHIM!

JINMTEPATYPA
1. Jlromu, koTOpble UTPAIOT B UTphl. [Icuxomorus yenoBedeckoil CyapObl / Tep. ¢
anri. JI. I'. Monwuna; o6mas pegakuust M. C. Marnkosckoro. CII6.: Peus, 2012.
210 c.
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I'EOTEXHOJIOIT'MYECKOE MOJAEJINPOBAHUE OTPABOTKH
OIIBITHO-ITPOMBIIIJIEHHOT O BJIOKA,
PABPABATBIBAEMOI'O METOAOM CIIB

Kenesnos U.C., I'yyyn M.B.
Cesepckuti mexnonocuveckuu uncmumym HUAY MUDHU,
636036, 2.Cesepck, Tomckoti 00.11., np. Kommynucmuueckuti, 65,

Zheleznov-64@yandex.ru

CkBaxxunHoe mnoa3eMHoe BbinienaunBanue (CIIB) - sto Qusuko-
XUMHUYECKUN TpoLEecC, KOTOPbIA SBISIETCS OJHUM M3  HaumbOoJee
MEPCIIEKTUBHBIX METOJIOB JIOOBIUM ypaHa, a TakKXKe 30J10Ta U psAla IPyrux
pPEIKUX U IBETHBIX METAUIOB. J[0ObIUA MOJIE3HBIX MCKOIMAEMbBIX JIaHHBIM
METOJIOM OCYILIECTBIISIETCS Ha MecTe 3aneraHus pyA. ClaoXHOCTBIO
JAHHOTO (PU3UKO-XUMUUYECKOTO MPOIecca SIBISETCSI UHEPTHOCTh CUCTEMBI,
e€¢ TPYIHOJOCTYNMHOCTh JIi HEMOCPEICTBEHHOTO HAOIIOJCHUS, TOITOMY
JJIsl TOBBIICHUST 3(P(HEKTUBHOCTH YIPaABIEHUS MPOIECCOM CKBAXXWHHOTO
MO/J3EMHOTO  BBIIIEIAYUBAHUS  IIEJIECOOOPA3HO  MPUMEHATH  METO/IbI
MaTeMaTUYECKOT0 MOJICIIMPOBAHUSL.

B Hacrosmeit  paboTe  MPOBOAMIOCH  T'€OTEXHOJOTUYECKOE
MOJEIUPOBAHUE OMBITHOTO MIPOMBIILJIEHHOTO 0J10Ka [1B-82.
MogenupoBanue OCyIIECTBISUIOCH B mporpamme «Kype», co3maHHoM B
CeBepckoM  TexHojormdeckom uHctutyre HUAY MHUOU. ns
MPOBEJICHUSI PaCcyeTOB OBUIM 3aJaHbl CIEAYIONIME HUCXOJHbIC JaHHBIE:
MOIITHOCTb IJIACTa, TIIOTHOCTH MOPOJIbI, COJEpKaHue ypaHa, KodhPpuiment
bunbTpalu, MOPUCTOCTh M T.J. 3aTeéM ObUIM YCTAHOBJICHBI  PEKUMBI
paboOThl OTKAYHBIX M 3aKauyaHHBIX CKBAXKHH, a TAaKXE€ COCTaBBI
BBIIIEIAYMBAIOIIUX pacTBOpoB. I[lociae »Toro Obula TpoBeAeHA cepus
IF€OTEXHOJOTUUECKUX pacuéToB, B XOJE€ KOTOPHIX OBUIM OMpPEICIICHBI
napaMeTpbl MoaeaupoBanus. [lapaMmerpsl onpenensiiuch MyTeM CpPaBHEHUS
PACCUMTAHHBIX BPEMEHHBIX 3aBUCHUMOCTEH XapakTEPUCTHK OTPaOOTKH C
dakTuueckumu. B pesynbpTaTe pacdyeToB ObUIM OIPEACNICHBI MPOTHO3HBIC
TCOTEXHOJIOTHUECKHE TOKa3aTeu OTPa0OTKH (KOHIEHTpAlMs ypaHa U
kucnoTel B [IP, macca u3BneYeHHOTo ypaHa, OTHOIIEHUE JX/T, PAcXoj
KHUCJIOTHI ¥ T.J.) Ha MOMEHT JIOCTUKECHHUS CTEIIeHH n3BJiieueHus ypana 80%.

['eoTexHONMOTHYECKOE MOJIETTMPOBAHUE 0TpabOTKHU
AKCIUTYaTallMOHHOTO OJI0OKa TO3BOJISIET MPOBOJUTH MMPOTHO3UPOBAHUE
TO0OBIYM ypaHa, OIIEHKY MECTOPOXKJICHHS ¢ TOUKH 3PEHHUS MPUTOJHOCTH K
OTpabOTKE CHOCOOOM CKBOKUHHOTO TOJ3€MHOTO  BBIIIEIauYBaHUS.
HaiinenHsie mapaMeTpbl MOJETUPOBAHUS MOTYT OBITh UCIOJB30BAHBI JIJIS
MIPOBEICHUSI MPEAITPOCKTHOTO MOJICTTUPOBaHUS OTpaOOTKH
AKCIUTyaTallMOHHBIX OJOKOB. PaboTa BbIMOIHEHA B pamMKax MPOEKTa
«CeBepckas nHxxeHepHas mkona» 8 CTU HUAY MUDU.
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ITYThH K YCIIEXY YEPE3 IITPEOJAOJEHUE HEYBEPEHHOCTH
N CKOBAHHOCTH

3abwvisaesa I1.B., Pemyncxas T.H
Cesepckuti mexnonocuveckuu uncmumym HUAY MUDHU,
636036, 2. Cesepck Tomcxoti 06.a., np. Kommynucmuuecxuii, 65

Iean uccaenoBaHus: BEICTPOUTH OTHOIICHUE K ce0e KaK CaMOIICHHOCTH,
HEMTOBTOPUMOCTH

3agaum uccjenoBaHuA: cPOpMHUpPOBATH 00pa3 YCIHENTHOTO YEIOBEKa,
MOCPEJICTBOM TIO3HAHUS CeOSI W OKPYXKAIONMUX BBISBUTH COOCTBEHHBIC
pECYpCHBIE KauecTBa.

MeToabl HCCJIeIOBAHMS: MHTPOCTICKIIUS (camoHaOMI0ICHKE),
HaOJI0ICHUE, «MO3TOBOM IITYPM», aKTUBHBIN MPOOJIEMHO-CUTYaIIMOHHBIN
ananu3 (Case-study).

['maBHasi mpuyMHA HEYBEPEHHOCTU W CKOBAHHOCTU - B HEJIOCTATKE
CaMOCO3HaHUSI W B CTpaxe Mepell OTBEpKeHHeM. Mbl Ooumcsi OBITH
OTBEPTrHYTHIMHU, €CJIM OyJIeM MOCTYIaTh TaK, KaKk CYUTaeM MpaBUIbHbIM. U
BO3HHMKAET JTOT CTpax IMOTOMY, YTO MBI ONIMOOYHO JymMaeM, OYITO
IIEHHOCTh HaIlla 3aBUCHT OT TOr0, KaK O HAC AYMAarOT apyrue. MBI Tak
MHOTO TIpUJaeM 3HAYCHHUS MHEHHUIO JPYTUX, YTOOBI YCIBIIIATh, YTO MBI
TaKHe 3aMeYaTeIbHBIC U JOCTONHBIC JTFOOBH.

B mporiecce mCHX0JIOTHYECKOTO MCCIEOBAaHNUS HAMU OBLIN ClEJIaHbl
CJICTYIONTHE BBIBOBI:

OT HAC 3aBHCHUT, KaK K HaM OYyIyT OTHOCHUTBLCS OKpPYXAIOIIWE, UYTO
OHAXKIBl  JIOKa3aJl  TICHXOJIOT, OCHOBarenb  AuddepeHmaIbHoMn
ncuxonoruu OpaHcuc ['aabTOH: MBI €CTh TO, YTO MBI O cebe Tymaem; U K
HaM OTHOCATCS TaK, KaK Mbl CaMU K ce0e OTHOCHUMCH,

€CJIM MBI JIEHCTBUTEIBHO XOTHUM, YTOOBI HAC yBa)KajliH, TOTJa HAaJO
HAyYUTHCSI TOBOPUTH «HETY», €CJIM Hallle MHEHUE HE COBIIAJAET C MHCHHUEM
OKPYXKAaIOIIUX;

YTOOBI YBEPEHHO W yYMEJIO MOXKHO OBLIO OTCTaWBaTh CBOW TO3UIIUH,
HY’KHO 3HAaTh CBOM ITpaBa KaK YeJIOBEKa:

y HacC €CTh MPAaBO UMETh CBOE MHCHUE;

Mbl MMEEM TIPaBO HE HHTEPECOBAThCA dYeM-THO0, 4YTO HAc HeE
UHTEPECYET;

MBI IMEEM TIPAaBO Ha OIIHOKH;

Mbl HWMEEM IIpaBO HE OIPaBILIBATHCA 3a CBOC ITOBEJACHUE, ©CITU
curTaeM ceOs MpaBbIMHU.

Bocrnonp3oBaTbcs CBOMMHU TIpaBaMy HE O3HAYAET OBITh HEXOPOIIUM,
aCOIMAJIbHBIM WJIM OECYYBCTBEHHBIM. JTO O3HA4aeT YYBCTBOBATH CEOS
CBOOOJTHBIM B TIPUHSITHH PEIICHUHN, HE3aBUCUMBIM OT IUKTaTa APYTHUX.

A 310 — yX)e ycrex!
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MUTPALIMS PATAOHYKJIUIOB
B IOBEPXHOCTHOM CJIOE ITOYBBI

Kopornes A Kopabnesa C A2 T openxuna M.E."
'MBOY «COILI No 84, 636039, 2.Cesepck, Tomckoui 061.,

np. Kommynucmuuecxuu, 101, e-mail: avkorolev@mail.ru,
ZCeeepCKuﬁ mexHnonoeudeckuu uncmumym HUAY MUDU,
636036, 2.Cesepck, Tomckoti 06.1., np. Kommynucmuuecku, 65,
e-mail:SAKorableva@mephi.ru

N3yyenne murpanuu paguoHYKIHUJIOB B IIOYBE SBISIETCS Ba)KHOU
3a/lauel ¢ TOYKUA 3PEHHUSI IKOJIOTUYECKOM Oe30MacHOCTH PETHMOHOB, B
KOTOPBIX  PACHOJIOKEHBbl MPEANPUATHS aTOMHOM MPOMBIIIJIEHHOCTH.
PaguoHykimapl MOTyT IONacTb B IIOYBY B PE3yJIbTaTe€ BHEIUTATHBIX
CUTyalluli, CBSI3aHHBIX C aTMOC(EpPHBIMM BbIOpOCaMHU U MPOJUBAMU
PaZMOaKTUBHBIX BEIIECTB. DBOJIIOLNSA CUCTEMBI, 00pa3yrolielics B MOYBeE,
OTIPENENAETCS 3HAYUTENIbHBIM KOJMYECTBOM B3aMMOCBS3aHHBIX (DU3HKO-
XMMHUYECKUX MPOILIECCOB U BHEIIHUX (PAKTOPOB.

B Hacrosmel paboTe NpOBENEHO ONMCAHME OCHOBHBIX (PU3UKO-
XUMHUYECKUX TMPOIECCOB, BIHUAIOIIMX HAa MHUIPALUI0 PATAOAKTUBHBIX
BEILECTB B MOBEPXHOCTHOM CJIO€ IMOYBE, TAKUX KaK: (PUIbTpaLUs KUJKOH
da3bl, A dy3ud, copOuus-gecopOLus, paIuOaKTUBHBIA pacna.

JIBuxeHue Skuakol (aspl ompenensercs TpaBUTALMOHHBIMU U
KaNWUISIPHBIMM CHJIAaMH M OINKChIBaeTca ypaBHeHueM Kirora-Puuapica.
Huddy3us onuceiBaeTcss Ha oOcHOBe 3akoHa @Duka. [nsg onucaHus
KMHETHKU IPOLIECCOB COPOLMM M JAECOPOLMH HCHOJIB3YETCS JUHEHHOEe
npubmxkeHue. PaBHOBeCHOe pacmpefiesieHne paJuOHYKIUI0B HAXOIUTCS
1o uzorepme ['enpu.

B noknaae mpuBeneHbI pe3yiabTaTbl MOACIHPOBAHUS BEPTUKAIBHOMN
MHTPALMH PAAHOHYKITHIOB (CTPOHIMS “ SF, 1e3us - CS) B TeYeHHe 5 JieT B
HEOJHOPOJHOM IIOBEPXHOCTHOM CJIO€ IIOYBBI C YYE€TOM BHEIIHETO
BO3/ICICTBHS CO CTOPOHBI OKPYKaroIIel cpenibl (M3MEHEHHsI aTMOC(HEPHOTO
JABJICHUS, TEMIEPATYPbl U BIAKHOCTU BO3/lyXa HAa MOBEPXHOCTU MOYBHI,
aTMOC(EPHBIX OCATKOB).

HccnegoBanusi MpOBOAMIUCH C HUCIIOJIB30BAHUEM MPOTPAMMBI IS
MOJEIIMPOBAaHUSl ~ BEPTUKAIBHOW  MUIpAallMd  pPAJUOHYKIHMJIOB B
MOBEPXHOCTHOM cJjioe TMouBbl «MuPay», paspaboranHoit Ha Kkadenpe
®uzukn CeBepckoro TexHosornueckoro nactutyra HUAY MUOU.

PabGoTta BhImonHeHa B paMkax mpoekTa «CeBepckas HWHKEHepHas
mikona» B CTU HUAY MUDU.
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KOHCTPYKTUBHOE INTOCTPOEHME KU3HU
IHOCPEACTBOM AJIEKBATHOI'O
OOPMUPOBAHMUS OBPA3A A

Jlapuna B.E., Pemyncxasa T.H.
Cesepckuti mexunonocuueckui uncmumym HUAY MUDHU,
636036, 2.Cesepck, Tomckoti 06.1., np. Kommynucmuueckuu, 65

Heab uccjenoBaHusi: KOHCTPYKTHMBHOE  IMOCTPOCHHE  KU3HH U
peanm3aius JUYHBIX ITUIAHOB MOCPEICTBOM aJCKBATHOTO BHICTPAWBAHUS
oOpa3a .

3agauya uccieq0BaHuUsI: CIIOCOOCTBOBATh TIO3HAHUIO M OCO3HAHHIO
caMoro ce0si: CBOMX BO3MOXHOCTEH, CIOCOOHOCTEH, WHTEPECOB,
[EHHOCTEH; CcrmocoOCcTBOBaTh (POPMUPOBAHUIO JIMYHOCTHBIX  CMBICIIOB
KU3HHU;, Cc(POpMUPOBATH OTHOIIEHHE K cebe U OKpYXalolUM Kak
CaMOIICHHOCTH, HEMTOBTOPHUMOCTH.

MeToabl  HcCJIeNOBAHUA:  HUHTPOCICKIUA  (CaMOHAOIIOICHHE),
HaOJIOICHUE, «MO3TOBOM HITYpM», AaKTUBHBIN MPOOJIEMHO-CUTYaIIMOHHBIN
ananu3 (Case-study), MOUCKOBBIN METO/I.

B mporecce ncUX0JIOTHYECKOT0 UCCIEOBaHUS HAMU ObUIM ClI€JIaHbl
CJICTYIOIITHE BBIBOJIBI:

1. O6paz cobctBenHoro S — »93T0 0OmMI 3HAMEHATENb,
ompenensonmii  ¢akTop  BCEX  HAIIUX  JKU3HEHHBIX  HCTOPHUH,
3aBEPIIMBIINUXCS KaK yCIeXxaMH, TaK M Heyaadamu. Bce Hamm JeicTBus,
YyBCTBA, ITOCTYNKH, NaK€ CIOCOOHOCTH BCET/Ia COTJACYIOTCS C OTUM
oOpa3zom cobctBeHHoro fl. MBI Bcerma OyaemM J1eiicTBOBaTh MOJAOOHO TOM
JUYHOCTH, C KOTOPOW, MO HaIeMy YOESXKICHHUIO, OTOXICCTBISIEMCS.
UYenoBek, BooOpa3uBIINi ce0s1 «THITMYHBIM HEYJIAUHUKOMY», BCETJIa HAMICT
Croco0 ¥ MPUYUHY MPOBATUTH JEJIO.

2. [IpencraBnenne o0 caMmoM cede MOXKHO U3MEHUTh U HayaTh HOBYIO
XKU3Hb. J[J151 3TOr0 HE0OXOAMMO UMETh PEaTUCTUUYECKOE TPE/ICTABICHUE O
cebe, B TOM YHCIE O CBOMX JOCTOMHCTBAX W HEIOCTATKaX; HAYyYHUTHCS
yBaXkaTh Ce0s, UTO O3HAYaeT — NMPHHUMATh CEOSI TAKUM, KaKOW ThI €CTh;
COOTBETCTBOBATh PEATHLHOCTIM M (PYHKIIMOHUPOBATH B peaIbHOM MHpE.
Ecnu Haie npencraBieHue o cede MeJIOCTHO U ITPOYHO, TO MBI OyieM cels
JyBCTBOBaTh YIOTHO M CIIOKOWHO;, B TMPOTHBHOM CJiydae, MBI CTaHEM
OIyIIaTh TPEBOTY M OecrokoicTBo. Ecim Ham o0Opa3 COOTBETCTBYET
JEHCTBUTEITLHOCTH, MBI HaliJIeM BO3MOYKHOCTD JJISI CAMOBBIpaKeHUs !

Pabora BeImoaHEeHa B pamkax mpoekTa «CeBepckas HHXCHEpHas
mkoia» B CTU HUSAY MUDU.
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KOMIIBIOTEPHOE MOJIEJIMPOBAHHUE 3ATYXAIOIIINX
KOJIEBAHUM B KOJEBATEJIBHOM KOHTYPE

Menvnuxos B.A.l’z, Menvnuxosa H.A.?
'MBOY «Cesepckuiti tuyeti», 636000, 2. Cesepck, Tomckoti 0011,
ya. Ceeponosa, 9, e-mail: vladmeln158@yandex.ru,
ZCeeepCKuﬁ mexHnonoeudeckuu uncmumym HUAY MUDU,
636036, 2. Cegepck, Tomckoti 00.1., np. Kommynucmuueckui, 63,
e-mail:natmeln100@mail.ru

Hacrosimas pabota MOCBSIIEHa KOMIBIOTEPHOMY MOJIETUPOBAHHIO

3aTyxalwlux KojebaHui B KojebaTenbHOM KoHType. KosebatenbHbie
KOHTYpPBl IIIAPOKO HCIIOJB3YIOTCS B JJICKTPOCBSI3HM, PATUOTEXHHKE,
aBTOMAaTUKE W MHOTUX JpYrux obnactsax TexHuku [1]. MonenupoBaHue
MO3BOJISIET MPOBOJUTH BBHIYHCIUTEIBHBIE SKCIIEPUMEHTHl HEOTPAHUUYECHHOE
YHCJIO pa3, MPHU CaMbIX Pa3HbIX YCIOBUAX M 3HAYCHUSIX MapaMeTpoB, UTO
SBJIIETCS] AaKTYaJIbHBIM TIPU U3YYEHUH JIIOOBIX SIBJICHUI U MPOIECCOB U MPHU

IIPOEKTUPOBAHUH TEXHUYECKUX YCTPOUCTB.

JUis  MojAenupoBaHUs 3aTyXalolluxX KojebaHui Oblla co3laHa
nporpamma Ha sa3pike VBA: QyHkius pemenus auddepeHumaibHOro
YpaBHEHMS, OMUCHIBAIONIETO 3aTyXarolue KoyiebaHus, TadyJIupoBaliach,
BapbUPOBAIUCH KOA((PUIMEHT 3aTyxaHUsl M IUKIWYECKas YacToTa.
I'paduku crpowmcs B mnpwiokenun Microsoft Office Excel. B
pe3ynbTaTe MPOBEACHUS CEPUU BBIUYMCIUTENBHBIX SKCIEPUMEHTOB ObLIU
NOJIy4eHbl TpadUKH, XOPOIIO COTJACYIOIIMECS C W3BECTHBIMU KPHUBBIMU
TEOPUH 3aTyXaloluX KojieOanuii [2].

Jlanee ObUT TIPOBENEH HATYPHBIA ODKCHEPUMEHT MO W3YUYCHHIO
ANEKTPUUECKUX KoJiebaHuil B kosnebarensHOM KOHTYype[3]. Ilpu msaTtu
3HAYEHUSIX CONPOTUBJICHUM OINpeAessuiuch Mepuoj KoJeOaHui Hu
jgorapu(pMUUECKUN JEKPEMEHT 3aTyxaHHWs. 3HaueHus (HU3HUECKUX
BEJIMYMH ObUIM B3SITHI JIsl BBIYMCIUTEIBHOIO SKcriepuMenTa. CpaBHEHHE
NOCTPOEHHBIX I'paMKOB U KapTHH Ha dKpaHe ociuiorpada npu oJHUX
3HAYEHHUAX apaMETPOB MOKA3aJI0 XOPOIlIee COOTBETCTBUE.

Takum 00pa3om, co3gaHHasi IPOrpaMma MOKET ObITh MCIIOJIb30BaHA
HIKOJIbHUKAMU M CTYJEHTaMHU JIJIsi CAMOCTOSITEIbBHOIO MOJEIUPOBAHUS U
M3YYEHUS 3aTyXaroUMX KojJeOaHuil B KoieOaTeTbHOM KOHTYpE.

PabGoTa BbimonHeHa B pamkax mnpoekta «CeBepckas HHXKEHEpHas
mkona» B CTU HUAY MUODN.

JIMTEPATYPA
1. http://ffb.ru/article/266562/kolebatelnyiy-kontur---eto-printsip-deystviya
CagenbeB U.B. Kypc o0mieit ¢pusuku, 1.2. — M.: Hayka, 1982. — 496 c.
3. HockoB M./I. M3yueHne 3aTyxaromuX dIEKTpUYECKUX KojeOaHmii: PykoBoacTBO K
nabopatopnoii pabote 29. — Cesepck: CTU TITY, 1995. — 12 c.
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PACYET TEXHOJIOTUYECKHU-UBMEHEHHOI'O _
PATUAIIMOHHOI'O ®OHA, ObBYCJIOBJIEHHOI'O ITATHOU
IKCINIYATAIHMEN KAJIMHUHCKOMU ADC

Huxumumn A.B.l., Hemomuna H.FO.?
1Ceeepcmﬂ unoceneprasn wkonra CTU HUAY MUDU
ZCeeepCKuﬁ mexHnonocudeckuu uncmumym HUAY MUDH,
636036, 2.Cesepck, Tomckoti 06.1., np. Kommynucmuueckuii 65,
e-mail:NYIstomina@mephi.ru

OnHOM W3 TPUOPUTETHBIX 3a4a4 ATOMHOM DHEPreTHUKH SBISECTCS
noBbIIIeHWE Oe3onacHocTh  paiioHOB pasmemieHuss ADC. Ilockonbky
mratHas pabora ADC compsbkeHa C TMOCTYIUICHHEM PaJIMOHYKIHIIOB B
npu3eMHbIN ciioit atMocdeprl. Takum 00pa3oM, pacdyeT TEXHOJIOTUYECKU-
U3MEHEHHOTO0  paJualMoHHOro  (oHa, OOYCIOBJIEHHOTO  IIITaTHOMN
skcruryatanueil ADC, sBISIETCS aKTyaJIbHOW 3aa4yeil.

B nanHoit pabGoTe TmpoBeAeH pacdeT BO3JAEHCTBUA IITATHBIX
pagunoakTuBHbIX  BeIOpocoB  Kamumuumuckoit ADC  (KADC) Ha
dbopMupoBaHUE J030BBIX HArpy30K HACEJICHUS, MPOKUBAIOIIETO B palioHe
BIIMSIHUSL JTAaHHOTO OOBEKTa aTOMHOM 3HEpreThku. [IpOeKT BBHIMIOIHEH C
MOMOILbIO TEOMH(POPMALIMOHHOTO 3KCIEPTHO-MOIEIUPYIOIIET0 KOMILIEKCa
(I'NSMK) «APUA». TUDMK npencraBiaser coboil  mpoOieMHO-
OPUEHTHUPOBAHHOE MPOrPaMMHOE OOecredeHue, pa3pabOTaHHOE B Cpene
nporpammupoBanus Borland C++ Builder Pro. 5.0. HauanbabiMu
JAHHBIMHU, HEOOXOJMMBIMHU IS PAcyeToB, SBIAIOTCA: HHGOpMaLUsS O
napaMeTpax HUCTOYHMKA, HACEJEHHBIX ITyHKTOB, TOJOBas po3a BETPOB
TBepckoit o0nacTH, CBOWCTBA PAJAUOHYKIHAOB, HYKJIHIHBIA COCTaB
mratHbIX BBIOpocoB KADC. B mporiecce pabotsl Obuta co3nana nudponas
MOJIeNIb MECTHOCTH, BKJIIOUAOIIasi (PU3NUECKYI0 KapTy MECTHOCTH,
MOTEHIIUAIbHO-ONacHbIE  00bekT — KADC, HacelneHHbIE ITYHKTHI,
KOHTPOJIbHBIE TOYKHU, TPOPHIIH.

OueHka paauallMOHHOW OOCTaHOBKM TPOW3BOAMIACHE HAa OCHOBE
aHajgu3a paclpeliesieHus] MOIIMHOCTH OSKBUBAJICHTHOM 03kl  BJOJb
npodusei, mpoeaeHHbIX B okpecTHOCTU KADC 1 B HaceNeHHBIX TyHKTAX.
Pacuer 1103 B KOHTPOJBHBIX TOYKAaX IMOKa3aJl, YTO OCHOBHBIM (haKTOPOM,
GbOopMUPYIOITUM TEXHOJOTUYECKU-U3MEHEHHBI (OH, sABISETCS 1034,
oOycioBJieHHass  paguoHykiugamMu B Bo3ayxe.  ComocraBieHnue
MOJYYEHHBIX JIaHHBIX C HOpPMaMHM paJualldiOHHOM  O€30MacHOCTU
MO3BOJIAIOT CHIeNIaTh BBIBOJ O TOM, 4YTO IITaTHas 3kcruryaraius KADC
HE3HAUUTEIHLHO BIMAET HA OKOJOTMYECKYID OOCTaHOBKY pailioHa
pa3MenIeHusl.

PaGota BpImonHeHa B pamkax mnpoekta «CeBepckas WHKEHEpHas
mkona» B CTU HUAY MUDU.
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OIIPEJAEJIEHUE BOAOPO/JHOI'O IIOKA3ATEJISA BO/bI

Cmenos C.J]. 1, YHueynuna A.A.Z, Monokos I1.5. 3, Lupxynos I1. T.?’,
Cemenos C.C.°
‘MBOY «Cesepckas eumnasusy, 636037, . Cesepck, ya. Kanununa, 88,
’MBOY «COLI Ne 196», 636017, 2. Cesepck, ya. Kanununa, 0. 46 a,
3Ceeepc1<u11 mexHonoeuveckuu uncmumym HUAY MUDH,
636036, 2. Cesepck Tomcxoti 00.a., np. Kommynucmuuecxuii, 65
e-mail: pbmolokov@mephi.ru

Bonmoponueiii  mokazatens  Boabl  PH  saBasercas  BakHOU
XapaKTEPUCTUKON BOJHBIX pacTBOpoB. OT PH 3aBUCAT TO, KaK MPOTEKAIOT
U NPOTEKAIOT JIU BOOOIIE pa3iMyHble XUMHUYECKHE IPOLECChl, MOITOMY
KOHTpOJIb PH CTaHOBUTCS MOIIHBIM HWHCTPYMEHTOM Ha BOOPY>KCHHUH
XMUMHKOB, SKOJIOI'OB U OMOJIOIOB.

C npyroil cTopoHbl, BOJOPOAHBIIN MOKa3aTeab UTPaeT 0cOOYI0 pPojb B
OMOJOTMYECKUX Tpolieccax. B yacTHOCTH, OKa3bIBaeT BIUSHUE HA (DU3UKO-
XUMHUYECKHE CBOMCTBA U OHOJIOTMYECKYI0 AKTHUBHOCTh HYKJIEMHOBBIX
KHCJIOT U 0e’aKoB. UTOOBI OpraHu3M MPaBUIBLHO (PYHKIMOHUPOBAJ, HYKHO
NOJJIEP)KUBATh KUCIOTHOCTh B MPaBUIBHOM COOTHOLUEHUH, JJISI KaXIO0Tro
opraia OHO CBOE. 3JI0pPOBBIA OpPraHUu3M MOJJCPKUBACT KHUCIOTHOCTh
camocTtoATenbHO. HoO 3Ta  CcmOCOOHOCTH  MOXKET  TepATbCS  IpH
HEIMpPaBUIbHOM MUTAHUH, OOJIE3HSIX U OTPABIICHUSIX.

B Buay 3TOro CTaHOBUTCS BaXXHbIM M aKTyaJbHBIM KOHTpOJib PH
BOJIbl. DTOMY MOCBSIIAETCS TaHHAs padoTa.

bbiy ocTaBIIeHbI Y BBITIOJIHEHBI CIEAYIOIINE 3a1a4u:

1) onpenenuth BOAOPOAHBINA Moka3zarens pH TpyOOmpoBOAHON BOJBI
pa3IMuHbIX paiioHax ropoaa CeBepcK M MPOBEPUTH COOTBETCTBYET JIM OHA
CaHUTapHBIM HOpMaM. AHAJM3 TMOKa3ajl, YTO BCE aHAJIM3UPYEMbIC MPOOLI
COOTBETCTBYIOT CAHUTAPHBIM HOpMaM;

2) TPOBECTH JIMTEPATYPHBI 0030p, CBA3aHHBIA C NPUMEHEHUEM
KOHTpOJIs PH, Kak OH BIUSET HA XOJ NMPOTEKAHUS XUMUYECKUX PEaKIHii, B
TOM 4YHCJI€ M OMOJOTMYECKHUX, a TaKXKe O CIoco0ax ero MU3MEHEHUs U
OTpeeIeHHUS,

4) co3maTh HarjIsJHOE IMOCOOHE, KOTOpoe OBl MOIVIO B pealbHOM
BpPEMEHU MOKa3aTh, KaK BIUsAeT PH Ha NpoTeKkaHne XUMUYECKUX PEAKIUH;

5) cobOpanHas wuHpopMaius OblIa HCIOJb30BaHA JUIS CO3IAHHS
paboueit 0a3bl NaHHBIX AJI1 Y4EOHO-NIPAKTUYECKOTO UHTEPAKTUBHOIO CAMT-
IUIOMAJKA 10 MOHHUTOPUHTY OKOJOTUYECKOW OOCTAaHOBKM B Pa3HBIX
paiionax 3ATO Cesepck.

PabGoTta BmimonHeHa B pamkax mpoekTa «CeBepckas HWHKEHepHas
mkona» B CTU HUAY MUDU.
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CO3JJAHUE JEMOHCTPAIIMOHHOI'O CTEHJIA ATOMHOM
IAJIEKTPOCTAHIIMHU

Cymun I''B., Axenmvee M.E., /lenuceeuu A.A.
MBOY nuyeii npu TI1Y, 634028, e. Tomck, yn. A. Meanosa, 4
e-mail: themrbrast@gmail.com

B Hamm AHM  OCOOEHHO OCTPO CTOMT BOIPOC TIPAIYIIETO
DHEPreTUYECKOro KpHU3UCa, BEIb HE BO300HOBJISIEMbIE HCTOYHUKH
TEIUIOBOM DSHEPrMM MO TPOTHO3aM YYEHBIX OyAyT UCYepHaHbl B
ommkaimem OyaymeM. Takum o0pa3oM, BOZHUKAET MOTPEOHOCTh B MIOMCKE
aIIbTEPHATUBHBIX CIIOCOOOB BBIPAOOTKHU SHEPTHUU.

[enr Hamed pabOThl - NOMYJSApU3ALMS SACPHOM SHEPIETHKHU
MOCPEICTBOM JEMOHCTPALMHA (PU3UYECKHUX IPOLIECCOB MPOUCXOIAIIMX Ha
SJIEPHON CTAHILIMU B IPOLIECCE MPOU3BOJICTBA SHEPTHH.

3anayeil, KOTOpYyK0 Mbl IOCTaBWJIM TIepea coOOH, cTajia cOopka
CTE€HJIa, Ha KOTOPOM MOXHO ObUIO OBl HAarJsSAHO YBUIETh BCE IPOLECCHI,
IIPOUCXOMSIINE BHYTPH BTOPOTO KOHTYpa aTOMHOU 3JIE€KTPOCTAHIINH.

CreHn cCOCTOMT M3 TpexX 4YacTed: peakTopa, TIeHeparopa W
norpedburens. Peaktop npenacrtaBisieT coOONH COBOKYIMHOCTb AKTHUBHOU
30HBI (TIpE/ICTaB/IEHAa KaK HarpeBaTENbHBIN AJIEMEHT) M IaporeHeparopa.
['enepatop - TypOMHa U IpUCOEAUHEHHBIN K Hel TeHepatop. [lorpedurens
- 3TO CBETOAMO/I, KOTOPbII MUTAET MpHU MoAadye Ha Hero Toka. KHIKOCTb,
nonasuiasi BHyTpb peakTopa, HarpeBaeTcs, B pe3yJbTaTe 4ero ucrapsercs
U co3/laeT M30BITOYHOE JaBJICHHE, KOTOpOE€ TMOJAeTcs Ha TypOuHY
COEJIMHEHHYIO C TE€HEpPaTOpOM. OJEKTPOIHEPrUsi, KOTOPYIO IPOU3BOAMUT
reHeparop, MNepenaeTcs MNOTPEOUTEN0, B pe3yibTaTe Yero Mbl BUAMM
MUTaHUE CBETOAMOAA. YIpPaBJICHUWE M KOHTPOJIb BCEM  CHCTEMBI
ocyuectBisieTcs ¢ nomoibio kKoHtposuiepa OBEH ITJIK 150 u cucremsl
JATYUKOB JIABJICHUS U TEMIEPATYpPHI.

Tak xak paboTa Ha aTOMHOI 3JEKTPOCTAHLIUU NPEACTABISET Yrpo3y
JUISL 3710POBbsI UE€JIOBEKa, TO OOJBIIMHCTBO IMPOLIECCOB MPOUCXOAUT 0e3
HEMOCPEICTBEHHOTO y4acTHusl 4yesoBeka. [laHHyt0 0COOCHHOCTb MBI TaKXe
OTpa3uJid Ha HAIIeM CTEH/JIE.

VYrpaBieHue CTEHIOM OCYUIECTBISETCS C IMOMONIBI0 KOMIIBIOTEPA,
paboTrampomiero B JBYX peXHMax: Ppy4YHOro, B KOTOPOM OIepaTop,
HaXOJSAIIUNCSA 3a KOMIIBIOTEPOM, B PEKUME PEATbHOIO BPEMEHH, OTHACT
KOMaHJIbl CHCTEME, U aBTOHOMHOTO, B KOTOPOM YIIPABJIECHUE CTEHIOM
MPOU3BOAMUTCS  TOCPEACTBOM  BBINIOJHEHUS  3apaHee  HalUCaHHOU
POTrPaMMBI.
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NCCIEJOBAHUE ITPOLECCA NTPUT'OTOBJIEHUSA
MEXAHUYECKNX CMECEM IMOPOIIIKOB
K TBEPIO®A3ZHOMY CHUHTE3Y

Cymypun C.E., bykpeesa T.M., Apywun /[.b.
Cpeousia oopazosamenvras wxona Nel96» 3ATO Cesepck
e-mail: bmkerbel@mephi.ru, suturin.sergey@mail.ru

[lenpto HacTOAmedl palOOTHI  SBASETCS UW3Y4YeHHE U BBIOOD
o0opynoBaHUs, MIPUMEHSIEMOTO B HAyYHO-HCCIIEA0BATEIBCKUX
nabopaTopusax ISl IPUTOTOBIICHUS MEXaHMYECKUX cMmeceil. Kak mpasuio,
MEPEMEIIIUBAHUIO M U3MEJBUYCHUIO TMOJJIekKAT HEOONbIIME MO O0BbEMY
HABECKH, W3MEIIbYaeMblii MaTepuasl JIOJDKeH o001a/aTh MaKCHUMAaJIbHO
BO3MOYKHOIM TOMOTE€HHOCTBIO U Y3KOU TUCTIEPCHOCTHIO.

B pesynbpraTe moucka Haubosiee MOAXOASIIMMU OBbLITU MPU3HAHBI JBa
THUIIa MEJIbHUIL!

- 0OapaGaHHO-TIAPOBBIE  MEJBHUIIBI, B  KOTOPBIX  MaTepual
U3MEJIbYaeTCsl BHYTPH TOJIOT0 Bpariaronierocs 0apabana. [lpu Bpamenun
Oapabana Mmemromue Tena (IIapbl, CTEPKHU) U HM3METbYaeMbIi MaTepuall
(Ha3bIBa€MBIC «3arpy3Koi») CHaudajga ABHKYTCS MO KPYroBOW TPacKTOPHH
BMecTe C OapabaHOM, a 3aTeM NaJalT M0 Mapadoje; TOCTUTaroTCs
OoJplIas CTENeHb APOOJIEHUS U XOpOIlas MPUCITIOCOOIIEMOCTh K Pa3HOMY
CBIPBIO, K OCHOBHOMY HEIOCTATKY CIEAYeT OTHECTH OTHOCUTEIHHO HU3KYIO
MIPOU3BOIUTEIILHOCTD;

- TUTAHETApHBIC MEITBHUIILI, PA0OTAOIIKME 10 TOMY K€ TPHUHIIMITY, HO
KpOME BpalleHUs BOKPYr COOCTBEHHOM TIPOJIONBHON ocHu, OapabanHy
npuaaéTcs ABMKEHUE BOKPYT OCH MEPEHOCHOTO BpalieHus (KaK IUIaHETHI
Bpamatorcss  Bokpyr Comnna). OcoOEHHOCTH: BBICOKasi CKOPOCTh
U3MeNIbueHUs, Malible 00beMbl 0apa0aHOB TMO3BOJSIOT MPUMEHSThH IS
W3TOTOBJICHUSI METIONMX Tel U (yTEpPOBOK OOJIBIIIOE MHOT000pas3ue
MaTepHaioB KaK IO TBEPJOCTH, TaK U IO COCTaBY; OJIHAKO BCJIECICTBUE
WHTEHCHU(UKAITMU TIpoIlecca BO3HUKAECT WHTEHCHBHOE TEIJIOBBIICICHUE,
9TO  MPUBOTUT K  HEXKENATeIbHBIM  (Da30BBIM  TIPEBPAIICHUSIM
M3MeJIbYaeMOro Marepuania.

Ha ocHoBe mpoBeieHHOr0 aHaiu3a Oblla OCTABJICHA 3a/laya pacyeTa
U MPOEKTUPOBAHUS MajoradapuTHOW OapabaHHO — IIAPOBON MENBHUIIBI C
3arpy3kod He ©Oomee 0,1 kr gus pa3Mona B IPUCYTCTBHUH
JTUCTUIUTAPOBAHHOM BOJIBI.

B noxnane mpuBoAsSTCS pe3yabTaThl MPOSKTUPOBAHUS, OO BUA U
O0COOCHHOCTH KOHCTPYKIIHH.

PaGoTa BeITIOJIHSETCSI B paMKax MPOEKTHOM JeaTenbHOCTH CeBepcKoit
WHKEHEPHOU IIKOJBI B MHTEpecax Jlaboparopun okcuaHon kepamuku CTU
HUAY MUDU (nayunsiit pykoBoauteins mpodeccop b.M. Kepbenn).
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PEAJIM3ALIUA JIMYHBIX IIVTAHOB ITOCPEACTBOM
ITOBBIIIEHUA CAMOOLEHKH

Twogsaxun A.M., Pemynckas T.H.
Cesepckuti mexnonocuveckuu uncmumym HUAY MUDHU,
636036, 2. Cesepck, Tomckoii 001., np. Kommynucmuueckuii, 65

Heab uccaenoBaHMs: peau3anysl JIMYHBIX IIAHOB IOCPEICTBOM
TIOBBIIICHUS] CAMOOIIEHKH.

3agaua uccjieq0BaHuUsI: TIOHITh U MPUHATH CEOs; ONMPEACIUTh CMBICI
CBOETO CYIIIECTBOBAHMS, CBO€ MECTO B COIIYME.

MeToabl  uWcCieNOBAaHUA:  HUHTPOCIEKIUA  (CaMOHAOIIOJICHHE),
HaOJI0ICHUE, «MO3TOBOM IITYpPM», aKTUBHBIN MPOOJIEMHO-CUTYaIIMOHHBIN
ananu3 (Case-study), mouCKOBBIN METO/I.

B nporecce MICUXOJIOTUYECKOTO UCCJIeIOBaHUS HaAMU
MIPOAHATIM3UPOBAHBI OCOOEHHOCTH JIMYHOCTH: YEJIOBEK KaK CAMOLIEHHOCTD,
CaMOOIIEHKa ¥ YpPOBEHb MPUTSA3aHUM TMOCPEJCTBOM Y4YacTUsS B HIpPE —
accoumanuu «Krto SA? Kakoit A?», «llyremiecTBUM — MEAUTALIUM K MECTY,
I7Ic XpaHWUTCS WM MOE€», B TPyHmoBoM TpeHuHre «lckyccTBo OBITh
co00i», TUCKyCCUU Ha TeMy «Sl — peasibHOE. Sl — UIeabHOEY.

[IpensTcTBHEM Ha MyTH K CBOEMY YCIIEXy HEPEIKO SBIISICTCS caM
YEJIOBEK, KOTOPBIM CYHMTAIOT ceOs HEMONHOICHHBIM. lMeeTcs Thicsda
NPUYHH, TIOYEMY JIOAM caMH ceOs OTBEpPraroT: OHHU JHMOO CIHIIKOM
OoJibllIve, JTUOO0 CIMIIKOM MaJE€HbKHE; CIUIIKOM TOJICThIE WJIM CIHUIIKOM
TOHKHUE... JItoau, KOTOpeIe Tak oOpamiaroTcs ¢ co00i, YaCTO COBEPIIAOT
OOJBIIYI0 OMIMOKY: OHH OTOXIECTBIISIIOT CBOM TMOBEIACHUE, BHEITHOCTD,
O0COOEHHOCTH XapakTepa CO CBOEH JMYHOCTHIO. B mporecce pabOThl MbI
BBIPAOOTAIM «IIIaTry MOBBIIICHHUS CAMOOIICHKI:

1. XBanuth cebs 3a TO, UTO BBI JIeJa€TEe XOPOIIO, XOTs OBl pa3 B JICHb.

2. JIndbdepennupoBaTh CBOE MOBEACHHWE M CBOIO JIMYHOCTh. Eciu BbI
CIeNlald 4YTO- TO ITUIOXO0€, 3TO HE 3HAYUT, YTO BBl IJIOXOH. OmMOKu u
c1a00CTH MPUCYIIN BCEM!

3.0THOCUTBCA K cebe, Kak K Jjyumiemy Jpyry. HecmoTps Ha Barie
«HECOBEPIIICHCTBO», NPHUHATH ce0sl TakUM, Kakol BBl ecTh. Hemnbss
WCITOJIB30BaTh TI0 OTHOIIICHUIO K ce0e TaKHe ClIoBa KaK «HEIOJHOIICHHBIH,
HECTOSIINKN, HIYTOXKECTBO, HEYTaUHHUK, TITYITBIN.

4. CocTaBHTh CHHCOK J€J, 32 KOTOpbIE BBI CEOSI 7O 3TOTO OCYXKIaJu.
[TocmoTpuTe, Kakue OMUOKHA M C1a00CTH MOYKHO UCKOPEHHUTH, a KAKUE HET
(Hampumep, Majblii pocT).

5. CocTaBUTh CMHUCOK, KAK MUHUMYM, JIECSITH CBOUX MO3UTHBHBIX KauyeCTB
WJIM CTIOCOOOB MOBEICHUS.

B wutore pabGoTel Hag cobol - ycmexu NOJIKPEIUIAIOTCS, Heydadu
BBITIOJTHSIOT KOPPEKTUPYIONTYIO (HYHKIIHIO.
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CNELU®UKA COLIMAJILHOM PEABUJIUTALIMM B
JTESTEJIbHOCTUA MBOO «YCIEX»

Yebomros K.A., Pemynckasa T.H.
Cesepckuti mexnonocuveckuu uncmumym HUAY MUDHU,
636036, 2. Cesepck Tomckou 061., np. Kommynucmuueckuii, 65

OpHoii 13 HauOolsiee aKTyaldbHBIX NPOOJIEM Ha CErOMHSIIHUNA JEHb
SBJIIETCSl COIMAJIbHAsT peaOuiuTanuss U aJanTaius JHI, MONaBIIMX B
TPYJIHYIO KM3HEHHYIO CUTYallMIO. BhICTpas KOpeHHasi JIOMKa KU3HEHHBIX
IJIaHOB, 00pa3a MU3HU MOPOKIAET Y YeJIOBeKa KOMILUIEKC Crienu(pruieckux
MIPOSIBJIICHUM, HA3bIBAEMBIX «CHHIPOMOM JIMIIIHETO YesioBekay. [IpeononeTs
OTH  TATOCTHBIE  COCTOSIHUS ~ MOXHO  TOCPEACTBOM  COIMAJIBHO-
MEJaroruIecko  JACATENBbHOCTH, B TOM  YHCIE B paMKax
OJIarOTBOPUTEIBHBIX OOIIECTBEHHBIX OpraHu3anuid. [Ipu3Hanue yenmoBeka,
€ro mpaB u CcB0OOOJ B KauyeCTBE HAMBBICIICH T'yMaHHUCTHYECKOU
CaMOIICHHOCTH, JaK€ €CIM OH OCTYIHWJICS, MpeAroaracT I BBIXOJA U3
ATOM CHUTyallMd OKa3aHWE €My pPa3HOOOpa3HOW ITOMOINUA IO Pa3BUTHIO
MO3WTHBA, HEUTpalIW3allid HeraTuBa (WUCIpaBIEHUS), IOATOTOBKH K
MOJIHOIEHHOM >KM3HU B OOIIECTBE M O3JI0POBJICHUIO Cpeibl. Pa3pemuTs 3Tu
po0IeMbl OOJIBIIION COIMATBHON BaXKHOCTHU YAA€TCs 1aJIEKO HE BE3JIE U HE
Bcerna. ComnuanbHas paboTa OJaroTBOPUTENBHBIX OpraHU3aluidi CIIOCOOHA

ITOBBICUTH pe3yJIbTaTUBHOCTD JEATEIBHOCTH roCy1apCTBEHHBIX
yupexaeHuii. CouuanpHas padoTa ¢ JIHMIIAMH, TOMABIIMMHU B TPYIHYIO
KU3HCHHYIO CHUTyallulo, — 9T0 TpodeccroHanmbHas KOMIUIEKCHAs

JNEATEIbHOCTh MO OKAa3aHWI0 COLMAJIbHOM TIOMOIIM M MOJJIEPHKKH,
OCYILECTBJIICHUIO COIIMAJIBLHON 3allUThl, PE3yJbTaTOM KOTOPOM SBISETCS
CO3JaHHE YCIIOBUW NIl COLMAIBHO MOJIOKUTEIBHOTO (PYHKIIMOHUPOBAHUS
U COBEPIICHCTBOBAaHWS  4eJioBeKa. M3ydas  OJIarOTBOPUTEILHYIO
JEATEIIbHOCTh OOIIIECTBEHHON OpraHu3aIuu «Y crex», MOKHO OTMETHUTh €€
CYIIECTBEHHYIO pOJb B PEIICHUH COLMAIBHBIX MpodJieM. 3a Bpems
CYILIECTBOBAHMS OpraHU3allud «YCIeX» B 4YeThIpHAIIATU €€ (Puiauanax ¢
2012 mo 2016 roapl MOMy4YMIM COLMAIBHYIO MOMOLIb OKOJO 16 ThICAY
YEJIOBEK, OKOJIO 2-X THICSY MPOILIX TOJHYI peadunutaruio, okono 130
peabWINTaHTOB CMOTJIM BEPHYTHCS K TOJHOIICHHOW JKU3HU B OOIIECTBE,
pPUYEM TOJOBUHA M3 HUX TMPUHUMACT y4acThe B (YHKIIMOHUPOBAHUH H
pazsutin MBOO «Ycnex». Ha tepputopuu neBstu cyOnekToB PO, B
roponax BnamuBoctok, Haxosaka, brnarosemenck, ¥Yccypuiick, Xa0apoBck,
Axyrck, Hepronrpu, Hpkyrck, Kpacnosipck, Tomck, benos, Camapa,
TonbsaTTH, YIBSHOBCK yCHEIIHO (YHKIIMOHUPYIOT peaOMIUTAIMOHHBIE U
aJanTallMOHHbIE IIEHTPHI, CUPOTCKHE JO0Ma W JIPyrue CoIHUalIbHbIE U
0JIarOTBOPUTEIBHBIE YUPEKICHUS.
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