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O6paweHne reHepanbHOro oUpPeKTopa

locynapcTBEHHbIV HayYHbIM LeHTp Poccuiickon Pepepaumm
TPOULKMA MHCTUTYT MHHOBALMOHHBIX U TEPMOSALEPHbIX
MCCnefoBaHW - OpraHM3aums, n3sectHas B Poccun

1 33 pybexXom CBOMMU pe3ynbTaTaMu U JOCTUXKEHUSMMN

B 06/1aCTN yNpaBnsemMoro TepMosiAePHOro cMHTe3a, GU3nKK
BbICOKO- M HU3KOTEMMEPATYPHON Nia3mbl, GUINKN U TEXHUKM
MOLLHBIX Fa30pa3paaHbIX TA3epoB, CO3AAHUSA U MPUMEHEHUSA
MMMY/IbCHbIX UCTOYHMKOB 3HEPronuUTaHMs C UCMOJIb30BaHNEM
CBEPXMPOBOAALLMX MAaTEPUANOB, a TAKXKE UCC/Ief0BaHNI

1 pa3paboToK B MHTEPeCcax 060POHbI.

B Hawem kaTanore npefcTaBieHbl TEXHONOMMU, MPOAYKLMA
n ycnyru, npegnaraemoie AO «HL PO TPUHUTU».

C HaUny4ywnmumy noxenaHnamm,

reHepanbHbI AUpeKTop

T T AO «THL, PO TPUHUTU»
P M H M M Mapkos AmuTpuin Bnagnmmposuy

AO «HL, P® TPUHUTU» - npepnpuaTtne Nockopnopaunn «Pocatom»,

BXxoAsee B KOHTYp ynpasneHusa AO «Hayka n MHHoBauumu».
www.triniti.ru 1




JlaszepHble TexHONOrnm

B HacTosillee BpeMsi Ha MWPOBOM PbIHKE CyliecTByeT npobnema BbiBOAA
13 3KCMyaTaumMm KpynHOrabapmuTHbIX TONCTOCTEHHBIX METaNTIOKOHCTPYKLMUIA.
[ina peleHna TakuMx BOMPOCOB Mbl MpefnaraemMm MHOrodyHKLMOHANbHbIN
MOBMbHBIV Na3epHbIi TeXHoNornyeckunii komnnaekc (MATK).

Mpu pa3spabotke MJITK rnaBHOM 3agayel CTano Co3faHME YHWUKaNbHOMO
KOMMJIeKca, KOTOpbI crocobeH pa3pesaTb MeTanInYeckme nxxene3obeToHHbIe
KOHCTPYKLMU Ha fanbHEM PacCTOSAHMM OT 06bekTa.

MITK MoXeT NpMMeHATbCS ANA peLleHns WMPOKOro Kpyra 3agady. Komnnekc
He MMeeT aHaNoroB Ha pbiHKE W MO3BONSET OCYLWEeCTBAATL ANCTAHLMOHHYIO
na3epHylo pesKy Npu yTUAM3aLUKN TONCTOCTEHHbIX KOHCTPYKLMIA, a Takxke
NUKBUAMPOBATL TEXHOreHHble aBapuuM W obecneynBaTb oOnepaTuBHbIE
cneuTexHonornyeckme pabotel.

Takke C WCNONb30BaHWEM WMEIOLErocsl HAay4YHO-TEXHUYEeCKoro 3agena
AO «HL, P® TPUHUTU» B 06nacTv nasepHbIX TEXHOOMMUIA, Pa3BUBAETCS
HanpaBfieHVe MO ra3ofia3epHoOM MOABOAHOM pe3ke U CO3[aHUIo
pob60TU3MPOBAHHOIO KOMMMEKCa MO BbIBOAY W3 3KCMAyaTauuu sAepHO-
1 paguaumMoHHO-onacHbIX 06bekToB (B3 APOO).

Komnnekchbl pa3pabaTbiBaloTCA M CO3AAOTCH B OTAENEHUU MHHOBALIMOHHbIX
N NPWUKNaAHbIX WCCNeAOBaHWIN NoA PYKOBOACTBOM KaHAampaata ¢u3smnko-
MaTemaTtuyeckmx Hayk A.T. KpactokoBa.

PykoBopauTenb npoeKkTa
KOMMep4ecKoro 651o0ka

MeTpoBcknn AnekcaHpp AHaToNbeBUY

[oToB O0TBETUTbL Ha Bawwwu Bonpochi!

TenedoH: +7 910 409 79 58

E-mail: petrovskiy@triniti.ru




Mo6unbHbIN Na3epPHbIM TEXHONIOMMYECKNN KOMMNNEKC

Ha ocHoBe cepuitHOro UTTep61eBoro fasepa CNPoOeKTUPOBAH MOGUIbHDIN NTa3epHbli TEXHONIOrUYEeCKUIA
komnnekc (MJITK), koTopbiil npeaHa3HaveH ANA BbINOJIHEHUSA TaKUX BUAOB paboT, Kak:

e [ucTtaHumMoHHas nasepHas peska go 300 m;

¢ [OuncTaHuMoHHasn na3epHada pe3ka C UCnoJsib3oBaHNeM TPaHCNOPTHOIo ONTOBOJIOKHA A0 100 m.

OnopHo-
NMOBOPOTHOE
YCTPOMCTBO

Teneckon

Bo3moxHa
yCTaHOBKa
[0mM. oTonneHns

/

Hunnepbl

Nasep

AucTaHuMOHHaA NasepHas pesKa

C MCMOJIb30BaHMEM TPAHCMOPTHOrO ONTOBONOKHA (A0 100 m):

Cron
*  ®parmeHTaums obopynosaHus (MaporeHepaTopoB, KOHAEHCAaTOPOB, onepatopa
KOPMyCOB peakTopa) Ha AeMOoHTUpyeMbix 6nokax ASC;
* [lopBopHas razonasepHas peska MeTasIoOKOHCTPYKLMIA;
* JlukBupaumsa 3arpsisHeHnn 6eperoBoii M NPUBPEXHON 30HbI OT
aBapWIiHbIX Pa3NnBOB HeTeNnpPOAYKTOB.
Ao 50 KBT [0 440 mm o 300 meTpos Ot 1 go 20 m/uvac
MowwHoCTb M3nyyeHus TnybuHa pesa [lanbHOCTb AMCTAHUMOHHOTO CKOpOCTb Na3epHON pe3Kkn
BO3MeNCTBUS KOHCTp?/KLLI/II/I 00 100 Mm
ot 1 go 20 m/yac

Bnok-KoHTenHep

dopmupyrownin Teneckon komnnekca MITK

[AncTaHuMoHHas nasepHas pe3ka (ao 300 m):

* [pw NIMKBUZALMM aBAPUWA, B T.4. C OTKPbITbIM
(HOHTAHMPOBAHMEM HA Fa30HEDTAHbBIX MECTOPOXAEHUSAX;

* Tlpu pa3penke (yTunusauum) n bparmeHTaLmmn
KpYMnHOorabapuTHbIX TONCTOCTEHHbIX METaN0- U
CTPOWTENbHbIX KOHCTPYKLMIA

(B T.4. NOABOAHBIX NIOJOK U KOpabnen);

* Tpwu paspylieHnm neasHbix 06pasoBaHuUi.

-'IIHH_;__‘
-y T &

Ao 150 kBT OT1-50 po +40°C

SHepronutaHve TemnepaTypHble ycnoBus paboTsl

PaspyLueHue ropHbIx nopog,

Komnnekc «MJ1ITK-20», cozgaHHbii B 2010 rogy no
3aka3y «lasnpom-razobe3onacHoCTby, BrNepBble
MCMoNb30Bancs Npu NMKBUAALUM aBapUKn Ha
razoBon ckBaxkuHe N2506 Ha fencTByoLLEeM
mecTopoxaeHum B 2011 rogy B Amano-HeHeukom
ABTOHOMHOM OKpyre.

Mocne 3710l aBapum, komnnekc MJITK-20
Y4YaCTBOBAN B JINKBUAAL MW eLLe TPEX TAXESbIX
aBapwui:

Az2ycm 2013 2. - Cambypackoe HITKM (HAO);

Uronb 2014 2. - BepxHekouk-E2aHckoe
HIKM (XMAO);

SAHBapb 2015 2. - CeBepoybKuHCKoe
HIKM (oOHoBpemeHHOe omkpbimoe
¢poHmaHupoBaHue HegpmsiHol u 2a30BoU
CKBQXXUHbI Npu memnepamypax 0o -32°C).

Mepsbi komnnekc MJITK-20

~

1111] _:J

TpaHCNopTHbIN 610K~ 60 MUHYT
KOHTelHep
(DopmaT BpeMﬂ NoAroToBKM KOMMJIEKCa
K 3KCnyaTaumm

www.triniti.ru




NMpumeHeHne MJITK npu nukenpauum pasnvBoB
HedTEeNnpPoOAYKTOB B aPKTUHECKUX YCIIOBUAX

MHU P® TPUHUTU npenctaBnseT peBOIOLMOHHBIA METOL BOCM/IAMEHEHMS U MAaKCUMATbHO

®parmeHTauma o6opypoBaHma Ha A3C

Pa3paboTaHa TexHONOrMa pasaenuTenbHOM Pe3ky TONCTOCTEHHbIX (80 440 MM
TOJLLUMHOM) MPOCTPAHCTBEHHbIX METANINIOKOHCTPYKLUMIA. Pazfenka MeTannoKOHCTPYKLMA
BeAeTCsA Ha paccTtosiHum fo 100 M Npu TPAHCMOPTUPOBKE Na3epHOro NU3NyvyeHns

MONHOro yaaneHna Hed)TFlHOVI nNeHKn c BOJJ,HOVI MOBEPXHOCTU - METOA, Na3epPHOro COKUraHu§.

no rubKomy TPaHCMOPTHOMY OMTOBOJIOKHY, YTO MO3BOJIAET pacnonaraTb BCe
06opynoBaHNE N TEXHUYECKUI MePCOHan Na3epHOro KOMMeKca B «4ncTor 3oHex». KM

3HepronoTpebneHnsa Komnnekca gocturaeT =35%.

Qukcnpytowme
onopsl

Ounctka 6eperoBomn NUHUM

Mpu AemMoHTaxe Kopryca peakTopa nnaHupyeTcs
CO34aTb AMCTaHLMOHHO-YNPABNSEMYIO CUCTEMY
Yoanenve (4YQ), Bkntovatowyto B cebss poboTa-maHunyns-
dparmeHToB Topa C PyHKLMeN 3aXBaTa 06HEKTOB M MOABUKHBIN n .
Yyepes r|a'|'py60K . . . peVIMyI.IJ,eCTBa naBEpHOFO CXXUraHua:
rePMETUYHbIA BbIHOCHOW OMTUYECKUIA MOAyNb

(BOM), HenocpeacTBeHHO nAns ¢dparmMeHTaumm
obbekTa JeMOHTaxa. 3aTpatbl Ha MPUMEHEHWE 3TOr0 METOAA OMPEAENAOTCS TOMbKO HE3HAYUTENbHLIM SHepromnoTpebieHem fnasepHoro

KOMMJIeKCca 1 onnaTomn pa60TbI onepaTopoB KOMMJIEKCa;

PoboT ¢

noaBMXHbIM OnepaTUBHOCTb, T. K. ONUCbIBaeMbI MeTO/, He TpebyeT NpoBeaeHUs cneuunanbHbIX NOAroTOBUTENbHbIX paboT kpome

ONTNHECKM YCTaHOBKM GOHOBBIX OrPaXAeHNIi 30HbI Pa3/1Ba; BPEMS Hauyana paboTbl 1a3epHOro KOMMEKCa ONpPeaensieTcs TONbKO

MORYnem BpemeHeM, He0BX0AMMbIM AN NPUObLITUS TPAHCMOPTHOro CpeacTBa (Kopabns unv BepTonéta) c obopynoBaHMeEM
KoMMJiekca Ha 6opTy B 3aaHHbIV PaloH;

POGOT C OnucbIBaeMbI METO/, SIBNSIETCA ANCTAHUMOHHBIM M BECKOHTAKTHBIM, T.€. He TpebytoLw MM npoeeaeHns paboT

GYHKLUMEN Pe3Ka TONCTOCTEHHOMO onepaTVBHbIM NEPCOHANOM HEMOCPEACTBEHHO B 30HE Pa3NnBa YrNeBoL0POS0B.

3axBaTa MeTanna, UMUTUPYIOLLLero

00BEKTOB KOprMycC aTOMHOI0 peakTopa

nonBonHaﬂ ra 3ona3epHaﬂ pe3 Ka MNTK MmoxeT npumeHATbca Ana pparmeHTaumum

TaKuX 06 bEKTOB Kak:

OpHol 13 3agay, pewaemon ¢ nomouwbto MNTK, sBnaeTcs obecneyeHve
* PapgnauMoHHO-3apaXeHHble
MeTannokoHcTpykuun ASC B 6accenHax

1 00BbEMHbIX METANITMYECKUX U XKene300eTOHHbIX KOHCprKLI,VIljl. BblAEPXKU,

BblCOKO3(ddeKTMBHON 1 Be30MnacHON NoABOAHONM PE3KU TONICTOCTEHHbIX

* 3aToHyBLlUKE CYAa;
OnNTOBO/IOKHO MNopgava Bo3oyxa BozgywHbIn «kopuagop»

* Haxopsawwuecsa nog Bogov 3neMeHTbl MOPTOBbIX
COOpYXeHuN;

*  Mopckue nnatdopMbl ANA ra3oHedTAHOM
L06bI4M Ha MOPCKOM Wenbde (B TOM Yncne

APKTUYECKOM). J'Ia3eprW| noaoXur 1 camonognepxXxnBarolleecd ropeHre Ha pa3findHbIX MOBEPXHOCTAX: Ha by, Ha BOAe Mo CHerom, Ha OTKPbITOM

BOAe 1 Ha necke

MapameTp 3HayeHue
AuncTaHuma nogxura 150 m
MaKcMManbHbIN Yyron BO34eNCTBUA N1a3ePHOro U3ny4eHuns 50°
MapameTp 3HayeHue
MonsoaHas Fny6uHa 10 100 M [JNVHA BOAHbI N31y4YeHunA 1,07 mKm
onTnyeckas TonwWwmHa pa3pesaemoro 10 100 Mm
FONOBKa e PasP MoLLHOCTb nasepa > 3 KBT
PaCXO/J,HbIe MaTepuanbl OTCYTCTByIOT _ o
Do ras Bosyx, aprom 1 ap. MuHuManbHaA TemnepaTypa BO34yXa 60 °C
BesonacHocTb paGot Orpanmyenys MaKcmmanbHasa CKOPOCTb BeTpa 35 Km\y
OTCYTCTBYIOT

www.triniti.ru




Yrnepoa-13

NMpouseoacTeo nsotona yrnepoa-13 —

MNepcnekTMBHbIM HanpaBneHnem B obnacTv Mcnonb3oBaHus Nna3epHbIX
TEXHONOMNIN ABNSETCS nasepHoe pasgeneHue u oboraleHne cTabunbHbIX

.. F'.."

n3oTono.. LUnpokoe pacnpocTpaHeHWe BO BCEM MWUPE MOMyYaloT MeToAbl
NeYyeHnss U [OMArHOCTUKM C UCMONb30BaHWEM CTabWUNbHbLIX W30TOMOB, B
YacTHOCTM - [MArHOCTMKa racTPO3HTEPONIOrMYeckux 3abonesBaHuin npu
NMOMOLUM AbIXaTeNlbHbIX TECTOB C MPUMEHEHMEM MPenapaToB, COAEPXKaLLUX
n3oton *C (yrnepog-13).

B AO «THL P® TPUHUTWU» co3paeTca npousBoacTBo m3oTtona '*C co
cTeneHblo oboraweHus 99,5 % MeToOM la3epHOro pasgefieHns M30TOMOB.
[aHHbI NPOEKT He UMeeT aHanoroe B Mupe. Ha 6ase MHCTUTYTa co3paeTcs

BERRRRRLEELRLY

onbiITHOE NPOM3BOACTBO BbICOKOOOOralleHHOro u13oTona yrnepo,u.—13 C

npumeHeHMemMm MeToda Ja3epHOro pasjeneHunda, KOoTopoe OT/IM4YaeTca

MWHMMaNbHON CebecTOMMOCTbIO, a TakXe BbICOKOM KOMMAKTHOCTbIO
NPOV3BOACTBEHHbIX MOLHOCTeR. KOHCTPYKLMA NazepHOro 61oka NonHOCTbO
pa3paboTaHa HaWWMW COTPYAHWKAaMM, OONbluasi YacTb KOMMIEKTYHOLWMX
Takxe npouseoauTtcs Ha Tepputopun AO «HL P® TPUHUTW», octanbHoe
3aKynaeTcs y POCCUMACKUX NMOCTABLUMKOB.

[aHHasa TexHonoruns paspaboTaHa KonieKTMBOM nabopaTopumn paspeneHus
M30TOMOB BO N1aBe C Hay4YHbIM PyKOBOAMTeNnemM npoekta Mexesosbim B.C.

PykoBoauTenb npoekTa
KOMMep4ecKoro 6noka

LenknH Anekcen AnekceeBuud

[oToB oTBETUTL Ha Bawwu Bonpocki!

TenedoH: +7 915 277 00 84

E-mail: sheykin@triniti.ru



NMomMumo racTposHTeponorum, BbICOKooborauieHHbi n3oton '*C NpUMeHseTca B TaKMX 0611acTaAX Kak:

MpousBoacTBO BbiICOKOOGOraleHHoro usotona yrnepoa-13

MEeTOAOM NNa3€pHOro pasaeneHna I/ °
D o
B AO «FHL P® TPUHUTU» paspaboTaHa TEXHONOMUA 1a3epHOro pasfeneH1sa N30TonoB yrnepoaa. [laHHblit MeToa He MMeeT MUPOBbIX \ °

aHasioroB 1 NO3BOJIAET NOJly4aTb BbICOKOOGOraLLeHHbI n3oTon 13(, HawepAwnn WnpokKoe npumeHeHne B meguuuHe.

Feonorusa un reopusmka Cyne6Has sKkcnepTUsa dKonorusa HayuHble uccnepoBaHus
M KPUMUHANMUCTUKA M CTaHpapTU3auusa

[eBsTtb YCTaHOBOK obecneunsatoT NpPOMbIlWNeHHOEe
NPOuU3BOACTBO p,ByXCTaAMVIHbIM nasepHbIM

meTogom Ao 30 Kr B rog BbicokooboraleHHoro
n3oTona 3C.

B uHcmumyme pabomarom
BbICOKOKBAIUGUUUPOBAHHbIE CNeyuaIucmsl,
NpUHUMaBWUE yH4acmue B co30aHUU KOMNJIeKca
«Yanepod-1» (2. KanuHuHzpad), a makxe umeroujue
0oNbIM NYcKOHAIA004YHbIX pabom u oby4eHus
nepcoHara.

Bce 6onee WHpPOKoe pacnpocTpaHeHWe BO BCEM MUpe
MoJly4aloT METOAbI IeYeHUs U IMAarHOCTUKM C UCMONb30BaHUEM

MNpumeHeHune *C-npenapaToB AnA
CTabunbHbIX Mn30TONOB, B YaCTHOCTU, AMNArHOCTUKaA

m 5 MeagunUUHCKUX AbiXaTellbHbIX TECTOB
— racTpoO3HTEPOJSIOrNYecKnx 3abonesaHui npv noMmouimn
1 ObIXaTeJIbHbIX TECTOB C NPUMEHEHNEM NPenapaToB,
:I: copepxalmx nsoton 3C.
o L-AcnaparuHa, D-Tniokosbl s
O [MarHocTnKa neikemuu, C MoueBuHbI _
onyxoneit AvarHocTika Hannuns baktepum Helicobacter
E pylori B xxenynke
> % OKTaHOBOW KUCNOTbl, AleTaTa HaTpus
{ l— [varHoCTvka NepucTansTUKK Xenyaka
3C Kpaxmana SR g 6 13 Q) [~ Bukap6oHara
[narHocTnka MyKoBmncLMa03a [narHocTka KMCAOTHOCTU B XeNyaKe
PN (n) ]
— v
p— J) =B» QP €7 < Xonectepuna, °C Kpaxmana,
— '—,?5 AMuHonupuHa, MetaueTuHa un ap. D-nakrosbl, Tournuuepuaa
~— [varHocTrka GyHKUMM neveHu gﬂ [varHocTvka nogxenyao4Hon
——* %E"P) | Xenesbl
1 yvac Bbi6op npoaykTa DKONOrMYHOCTb CroumocTb %
t uumnHa n pp.
BbIXO,EI, Ha PeXnm 3Kcnnyataumm Bo3MoXHOCTb Bbl60pa KOHe4YHOoro Yncrtoe npon3BoaCcTBO Hu3kas cToumocTb npon3BoaCcTBa D-ﬂaKTO3bI, D-Kcunosbl un Aap.
MponCXoanT MOMEHTasIbHO npoaykta — COnmm CO,, B _ M OTCYTCTBME BPeAHbIX OTX0[0B [IMarHoCTKa POCTa 6aKTepuii B [narHocTvka nepucTansTuku
(nonyyeHne NpogyKTa Yepes vac 33BUCMMOCTW OT TPebOBAHWNIA p p KULWeYHMKa
nocsnie 3anycka YCTaHOBKI/I) 3aKa34mnkKa TOHKOM KMLWeYyHnKe

www.triniti.ru



PyYyHKLUUOHANbHbIE

NOKPbITUSA

HaHeceHne PyHKLMOHaNbHbIX
NOKPbITUIA B KOAKCU/IbHOM
MarHeTPOHHOM pa3psaae

Bo3pacTatolas noTpebHOCTb B MOKPLITUSAX Pa3MYHOrO HazHavyeHns obycnosn-
Na NosiBMIeHMe YCTaHOBOK, NMpefHa3HauYeHHbIX A5 PELLeHNs HOBbIX MPOM3BO4-
CTBEHHbIX 334ay.

AO «HL P® TPUHWTW» npepnaraeT cBoe pelleHWe B BWAE YCTAaHOBKWM ONs
HaHeceHUst QYHKUMOHANbHbBIX MOKPbLITUIA UM MOAMDUKALMM MOBEPXHOCTH, KO-
TOopasi CNOCOBHa KayeCTBEHHO MOBBLICUTL XMBYYECTb M3LENNA, SKCyaTupye-
MbIX B CJIOXHbIX TEXHOIOMMYECKUX YCIOBUSX. YCTaHOBKa MpefHa3HayeHa Ans
n3nenuii nobon ANUHBI, Tak Kak MOAY/IbHOCTb CUCTEMbI MO3BOMSET U3MEHATb
ee reoMeTpuYeckme pasMepbl UCXOAS M3 TEKYLMX MOTPebHOCTeN 3aKa3umka.
OfHOM 13 rMaBHbIX PeLiaeMblX 33434 Ha [aHHbIi MOMEHT SIBASIETCH MPOAeHNe
CPOKa CNYXObl KPUTUYECKIN BAXKHBIX Y3/10B U MEXaHM3MOB.

YCTaHOBKa CO3[aHa KOMMEKTMBOM OTAeNeHUst GU3MKM TOKaMaKOB-pPeaKTOpOB
nof pykoBoACTBOM A.A. AKyLWKMHA.

PykoBoauTenb npoekTa
KOMMep4YecKoro 6510ka

J}\, A 4

Tarnpos
Fne6 EBreHbeBUY

[oToB oTBETUTL Ha Bawwwu Bonpocki!

TenedoH: +7 912317 49 50

E-mail: tagirov@triniti.ru




YcTaHOBKa AN HAHeceHUA PYHKLUOHANbHbIX MOKPbITUM

OpHON U3 rNaBHbIX 3af4a4y Ha AAHHbI MOMEHT AABNAETCA NPOAJIEHME CPOKa CNYXGbl KPUTUYECKU BAXKHbIX Y3/I0B U MEXaHM3MOB.
Cneuuanuctamu AO «HL, P® TPUHUTU» npepnaraeTcs UHHOBALMOHHOE pelleHne B 061acTu MoaudpuKaLum NoOBepPXHOCTU U HAHECEHUS
¢yHKUMOHANbHBIX NOKPbITUMA. Pa3paboTka cnoco6Ha KayecTBEHHO MOBLICUTb YXMBYYECTb M3AENUM, SKCMYaTUPYEMbIX B C/IOMHbIX

TEeXHOJ/IOrM4eCcKux ycnoeumax.

PaspabotaHHas B AO «THL, P® TPUHUTU» cuctema mmeeT mogynbHoe cTpoeHue. Kaxpapln w3
MOAYNeN OCyLEeCTBNSET KOHTPOMb [AMamMeTpa W3[enus, O4YUCTKY MOBEPXHOCTW, a30TUPO-

BaHMe MNoBepXHOCTWU, HaHeceHue 6apbepr|x cjioeB U HaHeceHuWe OCHOBHbIX Mo- ,D,ethTBnyLLLaH qublpeXMpOBaﬂ yCTaHOBKa

KpbITWiA. HesaBucumasn paboTa oTAenbHbIX MOAyNel AenaeT cucTemy Nierkoi B 06-
CNYXVBaHUM W PEMOHTONPUIOAHON. POM3BOAMTENBHOCTL pPerynupyeTcs

KONMYeCcTBOM Monyneﬁ, KOTOpble BCTPaMBAIOTCA B eAMHYI0 CUCTeMY. JTa TEXHOJIOIUSA MOXXET HauTU npumeHeHue B Ciefayrowmnx ob6nacTax cpepHen n TAXKenou NPoMbIlWIeHHOCTU:

HedTerazosoi (wraHru ABMaAKOCMMYECKON MalmnHocTpouTebHOM ATOMHOW (TB3/1bI
Hacocos, Basbl (BNMHHOMEpPHbIe C1oBble (naccuBaums CMNoBbIX aTOMHbIX PEaKTOPOB)
npueofa 6ypoBsbix 3N1EMEHTbI MOABEPKEHHbIE TPOCOB OMOP MOCTOB,
MEXaHU3MOB 1 T.4.) KOPPO3MM — LINAHroyThl, J131M, nogBoAHbIX

namenmu) Kabenen n T.4.)

YcTaHOBKa

npeacTaBnseT u3 MokpbiTne cnoem

XPOMa, HaHeCeHHoe
Ha u3genue oavHom
4 meTpa

cebst BaKyyMHYHO
Kamepy C nosibiM
LUMVHOPUYECKIM
KaToAOM, BOOMb
LLeHTPanbHOM OCK KOTOPOro Pa3MeLLaeTCs aHoA.
TpebyeMasi KOHOUTYpaLMs MarHUTHOMO Nonsa Ans
co3aaHus pa3psaa GopMUPYETCA MarHUTHOW CUCTEMOW 13

20,5 MKm

MOCTOAHHBIX MarHATOB. A S

[laHHas ycTaHOBKa paboTaeT B ABYX peXuMax:

* npeaBaputenibHaa O4NCTKa MOBEPXHOCTU NOOMNOXKN;

¢* HaHeceHue 3alUnUTHOro NOKPbITUA Ha NOANMOXKY.

npl/l HaHeCeHUN OCHOBHOIO NOKPbITUA B

MarHeTPOHHbIX paChiblIUTENbHbIX CUCTEMaX

NCMNONb3YIOTCA MULLEHN, KO3DPULNEHT

MCNONb30BaHNA KOTOPbIX MOXET A0CTUraTb
KayecmseHHasi oHucmka
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nosepxHocmu u3desnusi o4eHb
BQXXHQA, MAK KOK 3a2pA3HeHUs
OKQa3bIBAKOM 3HA4YUMesIbHoe B/IUSIHUE
Ha ceolcmBa nokpeimud. [1na3meHHbIl
pa3ps0 o4uw,aem BCo NOBEPXHOCMb U30enus
00HOBPEeMeHHO.
Oumnctka HaHeceHWe P
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[AnvHa o6pabatbi- KoagpdpuumeHT PaBHOMepHOe Bbicokas Huskasa ctoumocTb JNlerkasa apanTupy- Bbicokas JNlerkocTb MopaynbHas cuctema OTcyTcTBUE BonbLoii BbiIGOp Bbicokas apresusa
BaeMoro uspenusa UCNONb30BaHUA pacnpepeneHne Nno  PEMOHTONPUIroAHOCTb HaHeceHus eMOCTb Nop, TEXHO- NPOU3BOAUTENbHOCTD  MacwTabupyemocTu XUMUHYECKNX MOKPbITUI MOKPbITUI
He orpaHu4YeHa KaTtopa = 100% BCel NOBEPXHOCTU MOKPbITUA NOrnYecKyto IMHUIO npoussoacTBa 0TX0A0B

unipenua
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O6paboTka 1 ynpoyHeHue
MaTepuanos

Jla3epHbIi  Haknen Ha CEeroAHAWHWA [eHb SABMSAETCA OOHWMM M3 CamblX
NepCneKTUBHbIX 1 LIMPOKO NCMOMb3YyeMblX METOA0B MOBEPXHOCTHOrO YNPOYHEHMS
maTepmana. AO «HL P® TPUHWUTW» npepnaraeT ycayry ynpoyHeHus
MaTepuanos W feTanei MeToLOM Na3epHOro Haknena. lpeanaraemblin MeTop,
NO3BONAET YNYYLUMTb SKCMyaTaLUMOHHbIE XapaKTepucTmKn n3genmi Ha 10-500%
(B 3aBMCMMOCTM OT MaTepuana 1 xapakTepuUcTuK 13nenvs).

Takxe Halm cneumanucTbl paspaboTany yCcTaHOBKY ans 0bpaboTkn m3gennia
CNOXHOW  GOPMbI MMMYAbCHBIMX  MIa3MeHHbIMKM  MOTOKaMW. bnarogaps en
NOSABMAETCA BO3MOXHOCTb YMEHbLWWTL BpaK, CHU3WTb CebecToMMOCTb U3aenni
N YyCTPaHWUTb BPefHble BO3LENCTBMA Ha CPedy, a Takxe Mo3Bo/seT 3aMeHsTb
nedbnunTHbIe MaTepmanbl bonee JOCTYNHble, HO 06paboTaHHbIe NIa3MON.
[laHHble MeToAbl YNPOYHEeHWst MOBBIWAOT MOPOr YCTANOCTHOW MPOYHOCTU
N COMPOTMBASIEMOCTb  NOKA/TIbHbIM  Harpy3kam 1, Takum  0bBpasom,
YBENUYMBAKOT pecypc paboTbl KOMMOHEHTOB, WCMONb3YEMbIX B aBUALMOHHOW,
CyLOCTPOUTENbHOW, HEDTAHON N APYrMX OTPACTSX.

WNccneposaHns B 065acT 06paboTky 1 yNPOYHEHUA MaTepuanoB NpoBOAATCA
B OTAENEHUM MArHWUTHbIX W ONTUYECKWMX WMCCNefoBaHWA MoJ PYKOBOACTBOM
KaHampaTa GU3mKo-MaTemMaTndeckmx Hayk A.M. XKutnyxumHa.

MnaBHbIV cneunanucT
KOMMep4YecKoro 6510ka

Makcumos
Bayecnas Bnagumuposuy

[oToB OTBETUTbL Ha Bawmn Bonpocoi!

TenedoH: +7 919997 88 41

E-mail: maksimov@triniti.ru




Ynpo4yHeHue MaTepuanioB METOA0M
Na3sepHoro Haknena

Pa3pyLueHme netanen MeXaHU3MOB, Kak npasuno,
Ha4ynHaeTcd MMeHHO C NMOBEPXHOCTU, MO3TOMY, obecneuns
Xopowlee KayecTBOo 3TOro cnod, MOXHO YBEpPEHHO
NPOrHO3NUpPoOBaTb HaAEXHOCTb pa6OTbI BCEro MexaHusma.
B 3aBMCMMOCTM OT cOCTaBa W Ha3HaYeHWs 3aroTOBKMU,
eé MOXHOo noasepratb pasHbiIM  BUOaM ynpqumou.l,eFl
06pa6OTKM TaKMM, KaK: OTXWUr, 3aKaJika, UWn NCNONb30BaTb
NOBEPXHOCTHOE YNPOYHEHME Na3epOoM.
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Pacnpepenu- LaTyHbI KomnoHeHTbI
TenbHbIE U KO- ABurartens
NeHyaTble Banbl

18

B AO «FHLU, P® TPUHUTU» paspaboTaHa ycTaHOBKa Nla3epHOro Haknena, npefHa3sHauyeHHas ANA YBeNMYEHUs CONPOTUBNEHUS
yCTanocTu, CONPOTUBNAEMOCTU KOPPO3MOHHOMY PacTPeCKMBaHNIO, KOPPO3UOHHOIN CTOMKOCTU, NUSHOCOCTOMKOCTM.

Haw vHCTUTYT npefnaraeT ycnyry no ynpoYyHeHMIO MaTepunanos
METO[IOM JTa3ePHOr0 HaK/eNa, YTo NO3BOUT CHU3UTb BEPOSTHOCTD
MWUKPOTPeLWMrH. B xope psAa 3KCMepUMMEHTOB npepniaraemoe
pelleHVMe MPOAEMOHCTPMPOBANO  BLICOKME pe3ynbTaThl  Ha
pPasnnYHbIX U3aenunsx. TeXHONOr s Ta3epHOro Hakena no3BonseT
CYLEeCTBEHHO YCMNIUTb 3KCMJyaTaLOHble XapaKTePUCTUKU He
TONbKO MNOBEPXHOCTU, HO M OCHOBHOIO MaTepuana Aetanei.

KOMHOHeHTbI, Hy)XAaawuwueca B NOBbILLEeHUN yCTaﬂOCTHOﬁ NPOYHOCTU:

Hacocbli UunnuHppbl n MopwunHUKN

KnanaHbl

J1azepHblii HAaKNEN — 3TO NPOLLECC YNPOYHEHUs MaTepuanos yaapHom
BOJIHOW, KOTOpas GopMMPYeTCs NPy B3aUMOAENCTBUM Na3epHOro
MMMyNbca C abAsALMOHHBIM CI0EM Ha NMoBepPXHOCTM 0bpabaTbiBaeMoro
usgenvs. BosgencTeme yoapHol BOHbI MPUBOAMT K NepecTpoiike
KPWCTanIM4eckomn CTPYKTYpbl B MPUMOBEPXHOCTHOM C/loe 06pasLia,
CO34aBasi BbICOKME OCTAaTOYHbIE HAMPSHXKEHWS CKATHS.

CKuMatoLLee HanpsXKeHWe, CO34aBaeMoe yAapHOW BONHOM, B CllyyYae
MCNONb30BaHWS A8 3TUX Lienel lasepa, MPOHUKaeT B MaTepuan
npubnnsnTeNbHO B YeTbipe pasa rybxe, Yem npw 4pobecTpyinHon
obpaboTke.

}'IasepruZ Haknén AEMOHCTPUMPYET 3Ha4YNTeNbHOE NOBbILLEHNE
yCTaJ'IOCTHOlz MPOYHOCTU B PA3INYHbIX MeTassax, BKNo4Yad TUTAaHOBbIE
CnNnaBbl, CTalbHble CMJ1aBbl, HEPXaBelLwmne CTanun, HUKeneBble Crjasbl,
aJlloMUHMEBbIE CMN1aBbl.
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. Jlyu nazepa
Ddusnyecknm

npouecc

JInH3a

Oemndupytownin
BOAAHOW Cnon

Mnasma ABNFLMOHHBIN
n

<o

O6pabaTbiBaemblin

IA obpaszel|

Y,qaprle BOJIHbI

MNpennaraemas TexHonorusa npurogHa ans obpaboTkm nsgenun
CNOXHOW reoMeTpuyeckoi Gopmbl 6narogaps MONHOMY KOHTaKTy
C NOBEPXHOCTbIO.

Hawa yenb - npodaums cpokK c/yx6bi
Kpumuy4ecKux KoMnoHeHmMoB 060pyO0BAHUS,
ucnbImbIBarWUX BUbpayuto u opyaue
HQO2py3KU NpuU 3KCnayamayuu
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VI'IpO‘-IHEHVIe MaTepualioB n peTtanen MMNYNbCHbIM
NMOTOKOM nJia3Mbl

O6pabatbiBaeman aeTasnb

[MoTOK Mna3mel

Mpumepbl AeTaner, 06paboTaHHbIX MMMYIbCHBIM MOTOKOM Myia3mbl

®dusunyeckuit npouecc:

1) BoicTpbin (o 107-108K/c) HarpeB noBepx-
HOCTHOrO CJ/1051 10 BbICOKMX TemMmnepaTyp

2) BbICTpoe oxNlaxeHne HarpeToro cos 3a

P ——

MNceBpoamopdHbI
(MenkoKpucTannuyeckui)
1 cnou

c4yeT TenoNpoBOAHOCTN OCHOBAHUA

MeTopn npegHasHa4vyeH ana yny4dweHus sKcnlyaTalMOHHbIX XapaKTepPUCTUK * LWepoxXoBaTOCTb;

. - Bo3moxHOCTb
NOBEPXHOCTHbIX C/TIOEB U3A,ENUIA NPU BO3AENCTBUN MMIMYNIbCHOIO NOTOKA NNa3Mbl. :
p: p Y YAYULIEHWS CreAyiowWwmX *  MWKPOTBEPAOCTb;

XapaKTepucTMK *  KOPPO3WMOHHas CTOMKOCTb;
noBepxHocTeN n ¢ KO3hOULMEHT TpeHWS;

MeTogn 06paboTku n3gennn e MopwunHWkmM (B TOM YMC/E ONOpPHbIE); .

A 00p A A ( P )i noTpebutenbckux ¢ abpasvBHas CTOMKOCTb;
UMMYNbCHBIM MOTOKOM MN1a3mbl * Pe3b6bl (TPYyb, NepeBOLHNKOB 1 NIOBUIIbHBIX METYMKOB) BYPOBbIX YCTAaHOBOK; i e o
(Tpy6, nepesop ) 6yp y 5 CBOWICTB peTanen: *  XapOCTOIKOCTb 1 Ap.

NLECICaL SMBREMCLANCTIBITAH * PaznuuHas Tpy6onpoBOAHas apMaTypa: BEHTUAM, WMBepbl, KianaHsl,

B MaLUMHOCTPOUTENBHOWN, avadparmbl, cenna;

aTOMHOW, HedTAHOM, Nérkon * [epekayvBatolee N HacocHoe 06opyfoBaHNE: 3eMeHTbI TYPOMH, NOPLUHW,

MPOMBbILINEHHOCT, B MeAWLIMHE, B ceAna u KnanaHol,

aBWALIMOHHOM, aBTOTPAKTOPHOM, ° Typ6I/IHHbIe nonaTtku, d)OpcyHKVI, noaWwnnHUKn aBI/Ia,D,BVIFaTeJ'IeVI n

3/1eKTpoarperaToBs s NUTaHUS 6ypoBbIX, 4OObLIBAOLWMX U NepeKaynBatoLLNX

CTAaHKOCTPOUTENIbHOM U OPpYIrUx

CTaHUWI;
npoun3BoAcTBax. Mpu 3TOM NoyYeHbl
P A P Y * TypOGUHHbIE NOMNaTKMN NAaPOBOASIHbIX SHEPrOarpPeraToB aTOMHbIX U TEMI0BbIX
NONOXUTESbHble pe3ybTaTbl Npu 31eKTPOCTaHLMI;
0bpaboTke Takux AeTanei 1 y3nos, e Pexylimii 1 WUITaMMNOBbIA MHCTPYMEHT.
Kak:

Bo3moxHa paspabomka
YCMQAHOBKU NOO
nompebHocmu
3aKa34yuka
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MpenmywecTea npouecca 06paboTKN UMMYbCHOI BbICOKOTEMMEPATYPHOI NNa3Moit:

0’ “TTTII N R
o _:\\\/_) |1 00 = BapuaHT

<
' b ad UCNONHEHWS
YCTaHOBKM A9
2 HdecaTku [o 1000 cm? HapexHocTb Mpo4HocTb 5-10 MuUKpoH 06paboTKM
onepauuu MUKPOCEKYHA, n 6onee maTepuanos
MpocToTa CkopocTb Mnowags oaHoBpE- CylecTBeHHoe OTCyTCTBME TEMNOBbIX NervposaHne 1 AeTanen
TEXHOJOYECKOro peanu3auy MEeHHOW 06paboTKm CHWKeHMe NoaBOAOK OCHOBHOMO MMMYNbCHbIM
npouecca npoLecca noBepxHocTel BEPOATHOCTM maTepuana NOTOKOM NATE3Mbl
obpazoBaHus
MUKPOTPELLMH
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X-Pinch

PeHTreHoBCKMU MUKpOCKON
C BbICOKMM MPOCTPaHCTBEHHbIM
paspeweHnem

PeHTreHOBCKME Nly4n MPencTaBnsioT CoOO0N  3MEeKTPOMAarHWTHble  BOJHbI,
3Heprus GOTOHOB KOTOPLIX Ha LWKane 3MeKTPOMArHWTHbIX BOSIH HAXOQUTCS
MeXay  ynbTpaduoneToBbim n3nyYeHmem " ramma-usnyyeHmem.
Hanbonee  4actoe  MpUMEHeHWEe  PEHTFeHOBCKOrO  U3NyyeHus  —
peHTreHockomus.  «MpocBeyrBaHWe»  YenoBe4yeckoro Tena  Mo3BonseT
NoNyunTb  M300paxeHWs Kak KOCTeW, TaK W  BHYTPEHHMX OpraHoB.
Ewe o0QHO nNpUMeHEHWe  PEHTIeHOBCKMX  Jly4el -  CTPYKTYPHbIi
aHanM3,  aKTMBHO  WCMOMb3yemblil B XMMUWM W KpucTaniorpabum.
TakKe CylWecTByeT peHTreHoBCKas [aedexkTockonus, KoTopas Mo3Bonser
BbIIBAATb  MeNKMe  BHYTPEHHWE  CKpbITble  HefocTaTkM  W3Aenuid.
B pamkax JAaHHOrO  pa3BWTUA CO3LaH PEHTTeHOBCKWMIA  annapaTt  ans
nccnenoBaHus GuonorMyeckux 06bEeKToB C yaobHOW [Ans nonb3osaTenen
CMeHON M3nyyaTens u Habnopaemoro o6bekTa. BO3MOXHOCTM MUKpOCKOMa
NPOCTMPAOTCA  OT  WCMOMb30BaHUA B y4ebHbIX LUenax B 6Guonoruv u
MefuuMHe [0 WCCNefoBaHWii MMOTHOW  BbICOKOTEMMNEPATYPHOW Maasmbl.
HecMoTps Ha TO, YTO PEHTreHOBCKMI annapaTt obnagaeT AOCTaTOMHO CUbHOW
MOLLHOCTbIO, OH He OKa3biBaeT pa3pyLMTenbHOro BO3LEMCTBUS Ha M3ydaemble
00bEKTBI, B TOM YKCIIE XKMBbIE.

MwuKkpockon co3gaH B OTAeneHMn GW3MKM  TOKOHEeCyWweid nnasmbl  Moa
PYKOBOACTBOM KaHAMAaTa TexHUYeckux Hayk E.B. Mpabosckoro.

PyKkoBopguTenb npoeKkTa
KOMMep4ecKoro 6s1oKka

Kocapes CtaHucnas AnekcaHapoBuy

[oTOB OTBETUTbL Ha Bawwu Bonpocki!

Tenedon: +7 910 544 41 83

E-mail: kosarev@triniti.ru




PeHTreHOBCKas YCTaHOBKA C BbICOKMM MPOCTPAHCTBEHHbIM
paspeweHnem (MMKpocKon)

AnnapaT npegHasHayeH AnAa peHTreHoBCKOro 3oHANpPoOBaHUA
Pa3NnnYHbIX 6uonornyeckmx o6bLEKTOB U nony4vyeHuna nx
I/I306pa)KeHVII2 C BbICOKUM MPOCTPAHCTBEHHbIM pa3peleHnem

PeHTreHOBCKMIA annapaT C NPOCTPAHCTBEHHBIM (He Hxe 2 Mkm). O6pa3sLbl He NOMELLAIOTCA B BaKyyM,

pa3peweHnem 1-2 MUKPOH 1 BPEMEHHbIM YTO NO3BONAET N3y4aTb XUBblE 06bekTbl B 6e3onacHomM

pa3peleHnem 1 HC ona uccnepoBaHuUs ANA UX XKU3HEOEeATENTbHOCTU pexunme. Takxe annapart He

6ronormyecknx 06beKToB ¢ yaobHo ans 0Ka3blBaeT Pa3pyLUMTENbHOrO BO34ENCTBMS 3/1eKTPOHAMM Ha

rnofb3oBaTenen cMeHomn n3ny4yatensa mu nccnenyemble 00beKTbl. MI/IKpOCKOI'I MOXeT NCNOJIb30BaTbCA

HabnofaeMoro obbekTa. LANS Pa3BUTUSA AMArHOCTUHECKMX METOANK UCC/IEA0BAHUS
NIOTHOM BbICOKOTEMMEPATYPHOM Nia3mbl (PeHTreHoBCKMe
Kamepbl 1 cnekTporpadsl, cnekTpoMeTpbl PU, kamepbl-06cKypbl,

nonynpoBOAHUKOBbIE N BaKyYMHbIe OEeTEKTOPbI PN, peHTreHoBCKoe

TeHeBOe 30HAMPOBaHWE U Ap.)

JKCneprMeHTasnbHbIR 0bpasel PeHIep NPOEKTUPYEMOW YCTaHOBKM

My4HOI XyK + NPOBOSIOKM 6 Heterocera (Monb) + TeCcToBblE
MKM C pa3peLleHnem 2 MKM B NPOBOIOKM 6 MKM
[uana3oHe KBaHTOB 40 5 k3B

N306paxeHne Myxm Ha poHe BONbPPaMOBbIX
NPOBONOK 6 MKM

NMpumeHeHune

. WNccnenoBaHue XuBbIX BUONOrMYECKX 0BbEKTOB;

OueHKa KavyecTBa TOHKMX I'IOKprTVIIZ;

[JedeKkTocKonmsa MeTOA0M HepaspyLUaloLLEero

KOHTpONS;

MpoBeaeHWe Hay4YHO-UCCNea0BaTENbCKMX PaboT B
061acTN U3yyYeHUs TOHKMX NOKPBITUIA, UX CTPYKTYPbI U
AAre3nOHHbIX CBOICTB;

Mucor (benaa nneceHb) + TeCTOBbIE
NPOBOMOKMN 6 MKM

[ns y4ebHbIX Lenen B buonoruun, megmumHe,

MWKPOMEXaHWKeE U Ap.

PeHIep NPOEKTUPYEMOWN YCTaHOBKM PeHIEep NPOEKTUPYEMOW YCTaHOBKM

KnioueBble 0CO6E€HHOCTU YCTaHOBKMU:

~ [ iy | r \ !/

_ T _~_ %
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Pasmep peHTreHoBCKOro AnutenbHoCTb Bbicokoe npocTpaHCcTBEHHOE TonwuHa KoHTpacTHoOCTb Heckonbko Xusble CMeHHble
MCTOYHMKA BCMbILLKA paspelieHue o6bekTOB o6beKToB 06beKTbl u3nyyarenu
1-2 MKM 1 He 1-2 MKM MpoCBeYMBaHIE HEMAOTHbIX YcTaHoBKa no3gonset BO3MOXHOCTb O/HOBPEMEHHOIO - He nometaiotcs B Bakyym OAWH CHMOK B HECKOMBKO MUHYT
TKAHei MONy4aTb BbICOKOKOHTPACTHbIE 30HAMPOBAHWSA CPa3y HECKOMbKIX - He nospexpatotca
PEHTreHOBCKME CHUMKM 00bEeKTOB UCCNeoBaHNS - He oxnaxgatotcs
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YCTaHOBKU AN 030HUPOBaHUSA

YcTaHOBKMU AN 030HUPOBaHUA

O30H, ABNASCb CUNIbHBIM OKUCIUTENEM, LUMPOKO MPUMEHSAETCS B CaMbIX
pa3nuyHbIX obnacTax Hawewn xXu3HW. Ero wucnonesyloT B meauuuHe, B
NPOMbILLIEHHOCTH, B ObITY.

0O30H 3 eKTUBHO YHUUTOXAET BaKTepun 1 BUPYChl, yCTPAHAET OpraHnyeckme
3arpsi3HeHUs, YHWYTOXAaeT 3amaxu, MOXeT OblITb MCNOoNb30BaH Kak
OTOEeNNBAIOLWMI peareHT.

Takxke 030H UCMONb3yeTcs AN OYMCTKM BO3AyXa. 3arps3HEHHbIV BO3AyX
0OKa3blBaeT NOCTENEHHOe HeraTMBHOE B/IMSIHWE Ha OPraHun3m YyenoBeka. O30H
pa3pylwaeT GONbINHCTBO IETYYMX OPraHMYeCcKMX BeLLeCTB, 3arpA3HAIOLWMX
BO3[yX B 3aMKHYTbIX MPOCTPAHCTBax. [1pOMCXOAUT oOYMCTKa BO3Ayxa OT
HENPUATHbLIX 3aMaxoB U B3BELEHHbIX YacTuL,.

Ocobass ponb OTBOAMTCA O30HY B MefuuuHe. B kayecTBe cCuibHOro
OKMCNAIOWEro areHTa OH MpPUMEHSIeTCa ANS  CTepuUAn3auun  Uspgenuin
MeAMLIMHCKOro HasHaveHus. Pacwmpsietcs cdepa ero npumMeHeHus B Tepanum
MHOrMX 3a6oneBaHuN.

B AO «THLU P® TPUHUTWU» pa3paboTaHa ycTaHOBKa A/ MPOU3BOACTBA
KOHLEHTPUPOBAHHOrO  030H3, MMEIOWYID  MHOXECTBO  NpeuMyLLecTB
nepepn aHanoramu. TakoVi 030HATOP MOXET WCMOMb30BaTbCA He TONbKO
ONA CTepUnnsaumMnm MeauLMHCKUX MHCTPYMEHTOB, HO U ANs Ae3vHbeKumn
NoMmelLLeHNn, pabounx MecT, cneLoaexabl 1 ap.

PykoBopguTtenb npoekTa
KOMMep4ecKoro 651oka

KocapeB CTaHucnae AnekcaHgpoBuy

[oToB O0TBETUTbL Ha Bawwmn Bonpocki!

TenedoH: +7 910 544 41 83

E-mail: kosarev@triniti.ru




YcTaHOBKU ans O30HUPOBaAHNA HOBOI'O NOKOJIeHUA

Wkad OCHOBHblE NpenMyLLecTBa
O30HUPOBaHUA YCTaHOBKM:

HasHaueHwue: kamepHas
nesvHoekumns (MegnumHckoe
obopynoBaHue, ogexaa, ooyBb).
MCTOYHUK 030Ha — KOHTelHep

. Pa3Mmepbl 030HaTOPa MeHbILE aHa0roB B Pasbl;

. KOHLI,EHTpaLl,Mﬂ NPON3BOAMMOIo O30Ha Bbille

XpaHeHMs 030Ha. aHanoros B 2 pa3sa;

. MoBUILHOCTL U NErkoCTb MOHTaXa;

. O6opynoBaHWe No3BonseT B 3-4 pa3a coKpaTUTb
3aTpaTbl Ha 3NeKTPO3HepPruto.

B 3aBUCMMOCTM OT O6nacTu

NpPUMeHEeHUs YCTaHOBKA CHab)XaeTcs
PeakTop AOMNONHUTENbHbIMU MOLYNAMMN:
aTOMapHoro
Kucnopoaa

(reHepaTOp 030Ha)

Ha3HauyeHMe: pesogopauns razos

. Mogaynb NPOM3BOACTBA YNCTOrO 030H3;

Mogaynb rny6oKoro okucneHus;

(oTxomAwwme rassl NpeanpuATUi,

MYCOPOCXKUraroLumnx 3asoaos,

Le3nHPEKLNN NPOMBbILINEHHbIX NPYMEHEeHWA B YCI0BUAX BbICOKON BNAXXHOCTH

nomeLeHni, TBO). N HA3KOU TeMnepaTypbl;

. Mogaynb Npoun3BOACTBa 030Ha U3 BO34yXa Ana

MobunbHble MoAaynn HakonneHuna-
pacnpeneneHnsa Oo30Ha.

KoHTenHep
HaKOMUTENbHOro
O30Ha

HasHaueHwue: nesnHopekLms

nometeHui (6ofibHUYHbIE ManaThl,
KMHOTEaTpPbl, 3a/1bl METPO).

YcTaHOBKa N1 NPOM3BOACTBa KOHLLEEHTPUPOBAHHOIO 030Ha NPeACTaBnsAeT co6oii annapaT ¢ oxNaXAeHWeM KanunnapHoii paspaaHoil
Kamepbl. lpegHa3HaueHa Ans NONyYeHUA 030HA C KOHLIeHTpauueii Ao 0,5 r/m3, 4To Kak MUHMMYM B 2 pa3a Bbilue 3Ha4YeHWit
KOHL,EHTPaL MK 030Ha, NPOU3BOAUMOrO Ha MUPOBbIX aHanorax.

B AO «lHLl P® TPUHUTU» paspaboTaHbl 030HaTOPbI, AEACTBYIOLMNE HA OCHOBE 2 NPUHLUMOB:

anIHLWII'I ,D,EFICTBMSI reHepaunn 030Ha 3aKn4aeTcq B an/IHLl,VII'I HaKonneHnA 3aKIlo4aeTcq B NPOM3BOACTBE O30Ha

HenocpeacTBEHHOM HakonneHnn Kncaiopona B Bo3ayxe, I'IpOMbILIJJ'IeHHOIZ yCTaHOBKOl‘/'I 1 3aKa4yKoM 030Ha B eMKOCTU C

NpoTeKaloLeM Yepes YCTaHOBKY, C MOC/efyoLLeM NpeBpa-
LieHWeM B 030H. [laHHbI MeTog, No3BonseT nsbexatb no-
Tepu 030Ha U3-3a Pa3NoXeHUs B CAMOM reHepaTope 030Ha

copbeHTOM. [JlaHHbI MeToZ MO3BOMSET HaKaMnIMBaTb 60/b-
LuMe KOHLeHTPaLMM 030Ha, KOTOPbIE PAa30BO MOTYT BbITb
MCMoNb30BaHbl AN Ae3nHdekumm nomeweHunin. MaesHoe

M NO3BOMIAET NoJsly4aTb O30H Ha BbiXxoAe C 6onee BbICOKOM npemmyLecTso — HaJinyme YnCcToro O3oHa be3 npumecun

[evicTBytowwme obpasLibl 030HATOPOB, NPEACTaBIEHHbIE

KOHLI,eHTpaLI,VIeVI MO CPaBHEHUIO C aHaloramu. a30Ta, Bbigendtouieroca npun pa60Te reHepaTtopoB O30Ha, U

Ha BbiCTaBke «Apmuna-2020»
OTCYTCTBME HarpeBa yCTaHOBKM.
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MepauuuHckne HedTaHas Ounctka ATOMHbIE TpaHcnopT AesuHTerpauus Arponpom MeTtannyprus
yypexaeHus NPOMBbILLNIEHHOCTb CTOYHbIX BOJ, 3NeKTPoCTaHLMn ABTOMOKPbIWEK
TexHonoruns ME‘,EI,MLI,VIHCKOVI TexHONora O4MCTKN CTOKOB TexHonoruns FJ'Iy6OKOI'O ,D,EBaKTI/IBaLI,I/Iﬂ BbiBeeHHOIo 13 CTepV]J‘II/IBaLI,VIFl n ,D,e3l/IHd)EKLLI/IH TexHONorna 030HO-MexXaHNYeCcKoM TexHonornu I'Ipe,D,I'IOCQBHOVI BbILLI,erIaLJMBaHVIe Cyﬂbd)I/I,D,HbIX Pya

CTepunv3aLmMm 1 fesnHpexLmnmn HebTenepepabaTbiBatOLLMX OKMCNeHNst 030HOM OPraHMYecKMX  3KChlyaTaumum obopyposaHus A3C KPYMHBIX TPAHCMOPTHBIX Y3/10B U Le3MHTEerpaLmmn aBToMoKpPbILLEK bymuraumm, cTepunmnsanmm n

KaK MOMELLLEHWIA, TaK 1 3aB0OA0B KOMIM/IEKCOB B BbITOBbIX 1 MeTpo 3aLUMNTbI CEMAH
060pyn0BaHMA, MHCTPYMEHTOB 1 MPOMbILLINIEHHbBIX CTOKAX
cneuoaex s

www.triniti.ru



Hay4yHo-y4yebHble nabopaTopum

B COOTBETCTBUM C NPUOPUTETAMWU FOCYAAPCTBEHHOM HAy4YHO-TEXHWUYECKON
nonutukn Poccuiickon depepaumm AO «THL, PO TPUHWUTWU» npepnaraet
KOHLeNuMio Hay4yHo-y4yebHow JlabopaTtopuu GM3MKM NNasmbl M Na3epHbIX
TEXHONOMM MUPOBOIO HAYYHOTO YPOBHS.

MepBocTeneHHble 3agayn JlabopaTtopum - pasBUTUE HAYYHO-TEXHWYECKOro
noTeHumana, obyyeHne 1 NOAroTOBKa KagpoB A/s OBNafeHWa nepeaoBbiMU
HaBblKaMW U MeTOAMKAMK WCCNefoBaHUA B obnactv ¢u3nkyM nnasmbl U
Na3epPHbIX TEXHOJIOMN, CO3[AHUE HAYYHbIX U UHXXEHEPHbIX KOMMETEHLMNA.
WccnepoBanus, npoBogumble B JlabopaTopun, obecneyaT pasBuTUe
NPaKTUYEeCKMX KOMMETEHUMA MO  LUMPOKOMY MEPEeYHi0  HanpasieHui
Hay4YHOro W  MpUWKNAgHOro  XxapakTepa. OOyyeHWe Ha  Hay4yHO-
nccnenoBaTenbCckoM 060pyf0BaHNM MUPOBOIO KNAacca No3BOSIUT NOATOTOBUTb
BbICOKOKBAaNN@ULMPOBaAHHbIX CMNEeLuannucToB ANS  PasfUYHbIX OTpacnen
NPOMbILLIEHHOCTH.

Hawu cneumanucTbl pa3paboTaloT U nNpeasioxaT COBMECTHYIO peannsauumio
aBTOPCKMX MPOrpamMm Hay4HbIX WCCefoBaHUA. Peanu3saums nporpammbl
06ecneynT pocT TakMX HAayKOMETPUYECKUX MoKasaTeNen, Kak KOJIMYecTBO
3aLUMLEHHBbIX AMCCEPTaLMUMA Ha COMCKAHWE YYeHOW CTeneHu KaHauaata w
[OKTOpa Hayk, yBelMyeHme Yncia HayYHbIX ny6anKaLumii B Be4yLLMX POCCUNCKMX
N MEXAYHaPOAHbIX HayYHbIX M34aHUSAX, CO34aHMeE OXpaHOCnocobHbix PUA.

>
>
Q
O
-
O
Q
O

v
0
T
O
Q
-)
2
O
T
>0
0
i =

PykoBoguTenb NpoeKkTa
KOMMepyecKoro 651oka

Tarnpos
ne6 EBreHbeBUY

[oToB oTBETUTL Ha Bawwu
BOMPOCHI MO Hay4YHO-Y4eOHbIM
nabopatopusim!

TenedoH: +7 912 317 49 50

E-mail: tagirov@triniti.ru

PykoBoguTenb NpoeKkTa
KOMMepyecKoro 6n1okKa

Pemusos
Mwuxaun FOpbeBuy

[oToB OoTBETUTL Ha Bawu
BOMPOCHI MO LUPPOBLIM
nabopatopusm!

TenedoH: +7 967 042 42 96

E-mail: remizov@triniti.ru
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Hay4yHo-y4yebHble nabopaTopumn

CreHp «MarHeTpoHHbIN pa3paa»

MpepHasHayeH [Ans  OTPabOTKM  TEXHONOMMWM  HaHeceHus
BbICOKOMPOYHbIX 33LMUTHBIX MOKPBITUI U3 Pa3fIMYHbIX MaTepHanos
1 KOMMO3WTOB B MarHETPOHHOM pa3psge.

CreHp «Pa3psap npu atmochepHoOm
AABNI€HUN»

MpefHasHayeH AN MPOBEAEHUS  HAy4YHbIX WUCCNefoBaHUN
HepaBHOBECHOW HU3KOTeMnepaTypHol nnasmel npwu
aTMochepHOM  [aBneHMM U pa3paboTkum  MmeTomoB  ee

MPakKTn4ecKoro MncnoJjib3oBaHuA.

MHOrogyHKUOHaNbHbIN
NnasepHbIN CTEeHp,

CTeHp COCTOMT M3 4 YyCTaHOBOK (Na3epHbIi packpow meTanna,
nasepHasi 06paboTka CTpPOMTENbHbIX MaTepuanos, nasepHas
rPaBMPOBKA M O4YMUCTKA MOBEPXHOCTEN, YCTaHOBKA A/ U3MEPEHUS
WUCTUHHOM  TemnepaTypbl MOBEPXHOCTM  MaTepuanoB Ans
MCMNOJIb30BaHUA MpU agaUTUBHOM MPOU3BOACTBE) U MO3BONSET
NPOBOANTb UCCNER0BAHUA B OONACTN NPaKTUYECKOTr0 MPUMEHeHUs
Nla3epHbIX TEXHOJIOTUIA.

JNabopaTopum
MHLU PO TPUHNTI

9

CreHp ANIEKTPOTEXHUYECKUX
N UMNYJNIbCHbIX M3MepeHMi;l

npOVI3BOp,CTBO M UCNblTaHME 30HO0B ANA U3MepeHnda MMNyJIbCOB TOKa
N HanpsaXeHuna ¢ HAHOCEKYHOHbIM OTKJIMKOM.

’

CreHp «Tneowumii paspag»

CreHg no3Bonset npoBoanTb 30HAOBbIE, 3NeKTpOoTeXHUYeckune
M CneKTpanbHble U3MepeHna CTaLl,I/IOHapHOIZ nnasmbl.
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YcTaHOBKa ANf la3epHoro
pa3aesnieHusa U3oTonos

YcTaHOBKa Ans  nasepHoro Bo30yxAeHus U GOTOMOHMU3ALMU
penkosemenbHbix metannoB (Yb, Lu, Tb v ap) v nocnegyrowmm
CeNeKTUBHbIM  U3BNIEYEHMEM  BbICOKOOOOralleHHbIX  M30TOMOB

M3 aTOMHOro napa c BbICOKOW npon3BOANTENBbHOCTbIO.

Lindposbie nabopatopun

LindpoBoit Hay4yHO-y4e6HbIit LLeHTp Ha 6a3e AO «THL, P® TPUHUTU»
npeacTaBnseT co6oi BUPTYa/lbHOE NPOCTPAHCTBO € NabopaTopHbIMU
CTeHAaMM MO HanpaBAeHNIo GUUKU NNIA3Mbl U NTa3ePHbIX TEXHONOMUNA.

S

Cepsuc cozgaeTcst Ha MowHocTax MHL, PO TPUHUTU

BupmyaribHble 1a60pamopHbie cmeHOb!
paspabomaHsl Ha OCHOBE CyW,ecmByWUX
CMeHAO0B U yCMAHOBOK.

JTa6opaTopHbie paboTbl B LLM(PPOBOM LieHTpe NPoBOAATCSA
c ucnonb3oBaHMeM VR-TexHONorui, 4To No3BonseT:

* MOBbICUTb Ka4eCTBO OGVHGHMH cneynanncTos no paay Hal'lpanleHVlVl;

* AUCTaHUMOHHO NPOBOAUTbL o6yquMe n na6opaTopr|e paﬁOTbI.
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Poccuickmi
AVCTaHLMOHHBIN CepBiC

He meHee 6
N1abopaTOPHbIX YCTaHOBOK
ans 00yYeHus CTyaeHToB

ABTOMaTVBMpOBaHHaH

Habop MeToamueckmx
cMcTema oleHkm pabot

MaTepnanoB

www.triniti.ru




AO «THL P® TPUHUTU»
108840, Mockga, r.o. TpouLK, yn. NMywkosbix, Ba. 12

KOHTaKTHblIe faHHble

Bynem paapbl otBeTUTb Ha Bawm Bonpochbl!

BepaHokoB Asamart lOpbeBuY MeTpoBckuit AnekcaHap AHaTonbeBUY

PykoBoauTenb NpoekTa

Tarupos e6 EBreHbeBuy
PykoBoauTenb npoekTa

Kocapes CraHucnaB AnekcaHppoBuY

3amecTuTenb reHepanbHOro AMpeKTopa Pykosogutens npoekra

MHCTUTYTa MO MeXAyHapOoLHOM
1 KOMMepYecKoi fedTenbHOCTH

Mo6unbHbI NasepHbIit

2| DyHKUMOHamNbHbIe
TEXHOJIOMMYECKUIN KOMMNNEKC

noKpbITUA I O30HOBbIE TEXHONOrUKN

Ten. +7 929 999 59 60 Ten. +7 910 409 79 58 1 I HayuHo-yue6Hble nabopatopun I PeHTreHOBCKUIA MUKPOCKON
E-mail: bedanokov@triniti.ru E-mail: petrovskiy@triniti.ru Ten. +7 912 317 49 50 Ten. +7 910 544 41 83

E-mail: tagirov@triniti.ru E-mail: kosarev@triniti.ru

LleikuH Anekcer Anekceesuy
PykoBoauTens NnpoekTa

BacunbeBa CBeTtnaHa BanepbeBHa MakcumoB Bauecnas BnapumupoBuy

[naBHbIN cneunanmuct

Pemusos Muxaun lOpbeBuy

PykoBopguTesb npoekTa
CoBeTHMK KOMMepyeckoro 651oka Y/ A p
MpousBopacTBO BbiICOKOOGOralLeHHOro

I Lndposbie Hay4yHO-y4e6HblIe
nsotona Yrnepoa-13

O6paboTka 1 ynpoyHeHue nabopatopum

Ten. +7 903 104 48 98 MaTepuanos

E-mail: vasileva@triniti.ru

Ten.+7 915 277 00 84 Ten. +7 919 997 88 41 Ten. +7 967 042 42 96
E-mail: sheykin@triniti.ru E-mail: maksimov@triniti.ru E-mail: remizov@triniti.ru

OduumanbHbii cant MK «PocaTom»
www.rosatom.ru

OduumanbHbI canT Ynpaensowein
KoMnaHuu «Hayka 1 MHHoBauuu»
www.hiirosatom.ru

Axkapemus PocaTtoma
www.rosatom-academy.ru
OdwmumanbHbiii cant FHLU PO TPUHUTU
www.triniti.ru

www.triniti.ru
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