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O6paweHne reHepanbHOro oUpPeKTopa

locynapcTBeHHbIV Hay4HbIN LieHTp Poccuinckon ®epepaunn
TpOMLKNI MHCTUTYT MHHOBALMOHHbBIX Y TEPMOSIAEPHbIX
nccnefoBaHWU - opraHM3aLms, n3BecTHas B Poccum

1 3a pybexxom CBOMMM pe3ynbTaTamMu 1 LOCTUXEHNSIMU

B 06/1aCTV YNPaBNSEMOro TEPMOSIAEPHONO CMHTE3a, GU3NKK
BbICOKO- W HM3KOTEMMNEPATYPHON NAasmMbl, PUINKN U TEXHUKM
MOLLHbIX ra30pPa3psAAHbIX 1a3ePOB, CO3AaHUSA N MPUMEHEHMS
MNMMYbCHBIX UCTOYHWKOB 3HEPronuTaHms C UCNONIb30BaHNEM
CBEPXMPOBOAALLNX MaTePUanoB, a Takxke NccefoBaHNN

1 pa3paboTok B MHTepecax 06OPOHbI.

B Hawem kaTanore npefcTaBfieHbl TEXHONOMMU, MPOAYKLMA
nycnyru, npegnaraemoie AO «HL, PO TPUHUTU».

C HauUny4wnmm noxenaHnamu,

reHepanbHbI AUPEKTOP

AO «HL PO TPUHUTU»
I P M H M I M Mapkos AmuTpuin Bnagnmmposuy

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

BXxoAslee B KOHTYp ynpasneHus AO «Hayka n MHHoBaLumn».
www.triniti.ru 1




Jla3zepHble TexHoNorum

B HacTosillee BpeMsi Ha MWPOBOM PbIHKE CyliecTByeT npobrema BbiBOAA
13 3KCMyaTaumMm KPynHOrabapmuTHbIX TONCTOCTEHHbBIX METaNIOKOHCTPYKLNUIA.
[na peleHVa TakuMx BOMPOCOB Mbl MpefnaraemMm MHOrodyHKUMOHaNbHbIN
MOOUIbHBIV NTa3epHbIN TeXHoorn4yeckuin komrnekc (MTK).

Mpu paspabotke MJITK rnaBHOM 3apavel CTano Co3faHME YHWUKaNbHOMO
KOMIMeKca, KOTOPbIN cnocobeH paspesaTb MeTaNIMyeckme U xene3o6eToHHble
KOHCTPYKLIMW Ha fanbHEM PacCTOAHMM OT 06bekTa.

MITK MoXeT NpMMeHATbCS ANA pelleHns WMPOKOro Kpyra 3agady. Komnnekc
He MMeeT aHaNoroB Ha pbiHKE W MO3BONSET OCYLWEeCTBAATb AUCTAHLMOHHYIO
nasepHylo pesKy Npu yTUAM3aLUU TONCTOCTEHHbIX KOHCTPYKLMIA, a Takxke
NUKBUAMPOBATL TEXHOreHHble aBapuuM W obecrneynBaTb oOnepaTuBHbIE
cneuTexHonornyeckme paboTel.

Takke C WCMNONb30BaHWEM WMEIOLErocs HAy4YHO-TEXHUYEeCKoro 3agena
AO «HL, PO TPUHUTU» B 06nacT nasepHbIX TEXHOOMMUIA, Pa3BUBAETCSH
HamnpaBfieHVe Mo ra3osla3epHoON MOABOAHOM  pe3ke U CO3[aHWIo
pob6OTM3MPOBAHHOIO KOMMMEKCa MO BbIBOAY W3 3KCMyaTauuu spepHo-
1 pafMaunoHHO-oMnacHbIx 06bekToB (B3 APOO).

Komnnekchbl pa3pabaTbiBaloTCA M CO3[AOTCH B OTAENEHUU MHHOBALIMOHHbBIX
W NPWUKNaAHbIX WCCNeAOBaHWMI NOA PYKOBOACTBOM KaHAampaata ¢usmnko-
MaTtemaTtuyeckmx Hayk A.I. KpactokoBa.

PykoBoauTenb npoekTa
KOMMep4ecKoro 65nokKa

MeTpoBcknn AnekcaHpp AHaToNbeBUY

[oTOB OTBETUTbL Ha Bawwu Bonpocki!

TenedoH: +7 495 851 15 52 1o6. 49 04

E-mail: liner@triniti.ru



Mo6ubHbIN Na3epPHbIN TEXHONTOMMYECKUN KOMMNNEKC

Ha ocHoBe cepuitHOro UTTep61eBOro fasepa CNPoOeKTUPOBAH MOGUIIbHBIN NTa3epPHbI TEXHONIOrUYEeCKUIA
komnnekc (MJITK), KoTopbiil npeaHa3HaveH ANA BbINOJIHEHUSA TaKUX BUAOB paboT, Kak:

e [uncTtaHuMoHHas nasepHas pe3ska go 300 m;

e [OucTaHUMOHHas na3epHada pe3ka C UCnoJsib3oBaHMeM TPaHCNOPTHOIO ONTOBOJIOKHA 0 100 m.

OnopHo-
NMOBOPOTHOE
YyCTPONCTBO

Teneckon

Bo3moxHa
yCTaHOBKa
[0mM. oTonneHns

/

Yunnepbl

INasep

AncTaHuMoOHHanA NasepHas pesKa
C UCNoNb30BaHNEM TPAHCMOPTHOrO ONTOBOJIOKHA (A0 100 m):

Cron
*  ®parmeHTaums obopyfnosaHus (MaporeHepaTopoB, KOHAEHCATOPOB, onepatopa
KOPMyCOB peakTopa) Ha AeMOoHTUpyemMbix 6nokax ASC;

» [opBofHas rasonasepHas peska MeTaslIoKOHCTPYKLMIMA;

o JINKBMZALMS 3arps3HEHNN GeperoBon 1 NpUBPEXHOM 30HbI OT
aBapUiiHbIX Pa3NMBOB HedTenpoayKTOB.

BERRERN

161

Oo 50 KBT Do 440 mm Ao 300 meTpos Ot 1 o 20 m/uac

MowwHocTb n3nyvyeHna

Tny6uHa pesa [anbHOCTb AUCTaHLMOHHOTO

BO34encTendA

CKOPOCTb Na3epHON pesku
KOHCTPyKUMiA o 100 mm

Bnok-koHTenHep PaspyLueHue ropHbIx nopos,

Komnnekc «MJ1TK-20», cosganHbii B 2010 rogy no
3akasy «lasnpom-razobe3onacHoOCTby, BrNepBble
MCMONb30Bancs Npy NMKBUAALUM aBapUmY Ha
razoBon ckBaxxuHe N2506 Ha fencTByoLLEM
mecTopoxaeHumn B 2011 rogy B Amano-HeHeukom
ABTOHOMHOM OKpyre.

Mocne 3710l aBapum, komnnekc MJITK-20
YYaCTBOBAN B JIMKBUAALMM ELLE TPEX TAXESbIX

Ddopmupytowwmin Teneckon komnnekca MITK aBapwii:

Azycm 2013 2. - Cambypackoe HITKM (IHAO);

300 m):
AvcTaHumoHHaR nasepHan peska (Ao ) Wonb 2014 2. - BepxHekonuk-E2aHckoe

* [pw NMKBUZALMM aBAPUIA, B T.4. C OTKPbITbIM HIKM (XMAQ);

d)OHTaHVIpOBaHVIeM Ha FaBOHe(bTFIHbIX MeCTOpPOXAEeHUAX; ﬂHBpr 2015 2. - CeBep02y6KUHCKOE‘

HIKM (oOHoBpemeHHOe omkpbimoe
¢poHmaHupoBaHue HegpmsiHol u 2a30BoU
CKBQXKUHbI npu memnepamypax 0o -32°C).

* Tlpu pa3penke (yTunmsauum) n dparmeHTaLmmn
KpYMHOrabapuTHbIX TONCTOCTEHHbIX METaNI0- U
CTPOWTENbHbIX KOHCTPYKLMIA

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

* Tpwu paspylieHnmn neasHbiXx 06pasoBaHuUi.

A I

L | I—

~
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JOo 150 kBT OT -50 po +40°C TpaHCnopTHbIN 610K~ 60 MUHYT
KOHTelHep
JHepronutaHve TemnepaTypHble yC1oBus paboTbl dopmat Bpemsi NoaroToBKM KoMMekca

K 3KCnyaTaunn

www.triniti.ru




MpumeHeHne MJ1TK npu nukenpgauuv pasnmeos
HedTENPOAYKTOB B apPKTUYECKUX YCITIOBUAX

®parmeHTauma o6opyaoBaHma Ha ADC

Pa3paboTaHa TexHONOorMsa pasgenuTenbHOM Pesky TONCTOCTEHHbIX (80 440 MM
TOJLUMHOM) NPOCTPAHCTBEHHbIX METANINIOKOHCTPYKLMIA. Pazaenka MeTannoKoHCTPYKLuiA

BefeTcs Ha pacctosiHum go 100 M Npu TPaHCNOPTUPOBKE IA3ePHOrO U3NyYeHUs THL P® TPUHUTWU npepcTaBnsieT peBoNOLMOHHbIN METOJ, BOCNIAMEHEHUS U MaKCUMAJTbHO

MONTHOro yaaneHuna Hed)TﬂHOﬁ NNeHKn c BOAHOﬁ MOBEPXHOCTU - METO[, Na3epPHOro OKUraHu§.

no rubKomy TPaHCMOPTHOMY OMTOBOJIOKHY, YTO MO3BOJIAET pacnosiaraTb BCe
060pynoOBaHNE N TEXHUYECKUI MEePCOHaN Na3epHOro KOMMeKca B «4nucTor 3oHex». KMJa

3HepronoTpebneHnsa Komnnekca gocturaeT =35%.

Qukcnpytowme
onopsl

My AEMOHTaXe KOPMyca peakTopa NaHNpyeTca Momxur HedTU C cyaHa Momxur HedTK C Bo3ayxa Ounctka 6eperoBon NUHUK

C03AaTb AMCTAHLMOHHO-YNPABASEMYIO CUCTEMY
Yoanenve (A4YQ), Bkntovatowyto B cebss poboTa-maHunyns-
dparmenToB Topa ¢ hyHKLMelt 3axBaTa 06bEKTOB 1 MOABUKHbIi Moeum eCTBa 1a3ePHOro CXKUraHus:
“epes naTpybok repMeTUYHbIM  BbIHOCHOM OMTUYECKU MOAY/b p yl.l.l, p *

(BOM), HenocpeacTBeHHO nAns ¢dparmMeHTaumm
obbeKTa JeMOoHTaxa. 3aTpaThbl Ha MPUMEHEHWE 3TOro METOAA OMPeAensoTCA TONbKO HE3HAYUTENbHBIM S3HepronoTpebaeHem NasepHoro

KOMMneKca 1 onnaTtoi paboTbl ONepaTopoB KOMMEKCa;
PoboT ¢
MOOBWKHbIM
ONTUYECKNUM
moaynem

OnepaTMBHOCTb, T. K. OMUCbIBAaEMbI METOZ, He TPebyeT MpoBefeHUs CreLMalibHbIX MOArOTOBUTENBHbBIX PaboT Kpome
YCTaHOBKM GOHOBbIX OrPaXXAEHUI 30Hbl Pa3NvBa; BPEMS Havana paboTbl Ta3epHOro KOMMIEKCa ONpeensieTcs ToNbKo
BpemeHeM, HeoBX04MMbIM A NPUObLITUS TPAHCMOPTHOro CpeacTBa (Kopabns unv BepTonéra) c obopynoBaHnem
KoMMJieKca Ha 6opTy B 3aaHHbIV PaloH;

Po6OT C OnucbiBaembil mMmeTop ABnAaeTca AUCTaHULMOHHDBIM U 6eCKOHTaKTHbIM, T.€. He Tpe6leLIJ,I/IM npoeeneHnA pa60T
beHKLL[/]ePl Pes3ka ToncrtocteHHOro onepaTnBHbIM NepcoHaIoOM HENOCPEACTBEHHO B 30HE pa3/iMBa yrneesog0ponoB.
3axBaTa MeTanna, MMMTUPYLoLLEero

06beKTOB KOPMyC aTOMHOI0 peaKTopa

nonBonHaﬂ ra 3ona3epHaH pe3 Ka MNTK moxeT npumeHATbca Ana pparmeHTaumm

TaKuX 06beKTOB Kak:
OpHol 13 3agay, pewaemoi ¢ nomouwbto MNTK, siBnseTcs obecneyeHve
e PaguauMOHHO-3apaXeHHble
MeTannokoHcTpykuun ASC B 6accenHax
1N 06bEMHbIX METANIMYECKUX U KENe3006ETOHHbIX KOHCTPYKLMIA. BbIAEPXKU;

BbICOKO3ddeKTMBHON 1 Be30MnacHON NoABOAHOM PE3KU TONICTOCTEHHbIX

* 3aToHyBLIME CYOa;
OnNTOBO/IOKHO MNopaya Bo3gyxa BozgywHbIn «kopmaop»

* Haxopsawuecs nog Bogov 3neMeHTbl MOPTOBbIX
COOpPYXeHNN;

*  Mopckue nnatdhopmbl AN razoHedTaHOM
L06bI4M Ha MOpCKOM Wwenbde (B ToM Yncne

ApKTUYECKOM). J'Ia3epr|V| noaoXur 1 camonogaepXxnpatrolleecd ropeHre Ha pa3finyHbIX MOBEPXHOCTAX: Ha by, Ha BOAe Mo CHerom, Ha OTKPbITOM

BOAe M1 Ha necke

MapameTp 3HayeHue
AucTaHuma nogxura 150 m
MaKcMManbHbIN Yyron BO34eNCTBUA N1a3ePHOro U3ny4yeHuns 50°
MapameTp 3HayeHue
MoagoaHas rny6uHa £0 100 M ONnHa BONHbI U31y4YeHUA 1,07 MKm
onTnyeckan TolMHa pa3pe3aeMoro 0 100 Mm
rONOBKa e PP MoLLHOCTb N1a3epa > 3 KBT
PacxopgHble MaTepuanbl OTcyTcTBYIOT _ o
S Bosyx, apron v Ap. MunHMManbHaa TemnepaTtypa Bo3ayxa 60 °C
BesonacHocTb pabot Orpanmyenms MaKcmmanbHasa CKOPOCTb BeTpa 35 Km\y
OTCYTCTBYIOT

www.triniti.ru




Yrnepoa-13

NMpouseoacTeo nsortona yrnepoa-13

MepcrneKkTUBHBIM HampaBfeHWeM B 06NMAacTM WUCMOJSIb30BaHWA  J1a3epHbIX
TEXHONOMNIA SIBNSIETCA la3epHoe pasfeneHne u oborauieHne CTabunbHbIX
n3oTtonos. Lupokoe pacnpocTpaHeHue BO BCEM MUpe MOJyYaloT MeToAbl
neyeHMss W AMAFHOCTMKM C WCMONb30BaHMEM CTabWbHbIX WM30TOMOB, B
YaCTHOCTM - [MArHOCTMKA FacTPO3IHTEPONOrnyecknx 3aboneBaHuin npwm
MOMOLLM AbIXaTeNbHbIX TECTOB C NMPMMEHEHWEM MpenapaTos, CoAepXalnx
n3oton *C (yrnepopn-13).

B AO «THL P® TPUHUTW» co3paeTca npousBoacTBo um3oTtona '*C co
cTeneHbto oboraweHuns 99,5 % MeToLOM Na3epHOro pasfesneHns M30TOMoB.
[aHHbIN NPOeKT He MMeeT aHanoros B Mupe. Ha 6ase MHCTUTYTa co3paeTcs
OMbITHOE MNPOM3BOACTBO BbICOKOOOOralWeHHoro u3sotona yrnepoa-13 ¢
npUMeHeHNneM MeTofda Jla3epHOro pasfefieHusi, KoTopoe OT/MYyaeTcs
MUHVMMaNbHON CebecTOMMOCTbIO, a TakXe BbICOKOMW KOMMAKTHOCTbIO
NPOV3BOACTBEHHbIX MOLHOCTeR. KOHCTPYKLUMA NazepHOro 611oka NonHOCTbO
pa3paboTaHa HaWWUMW COTPYAHWKAaMM, OONblUasi YacTb KOMMIEKTYHOLWMX
Takxe npomussoauTtcs Ha Tepputopun AO «HL P® TPUHUTW», octanbHoe
3aKynaeTcs y POCCUMCKUX NMOCTABLLMKOB.

[aHHasa TexHonorua paspaboTaHa KonnekTvBoM fabopaTopun pasgeneHus
M30TOMOB BO N1aBe C Hay4YHbIM pyKoBOAMTenem npoekta Mexesosbim B.C.

PykoBoauTenb npoekTa
KOMMep4ecKoro 651okKa

LLenknH Anekcen AnekceeBu4
[oToB O0TBETUTbL Ha Bawwu Bonpocki!

Tenedon: +7 495 851 15 52 106. 49 04

E-mail: liner@triniti.ru
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n pOM3BOACTBO BbICOKOO6OFa I.I.I,EH HOFO VI30TOI'Ia yrnepon_ 1 3 MoMMMO racTpo3HTeponorumn, BbICOKOOGoralleHHbIN 3oTon '*C NpMMeHAEeTCs B TaKUX 061acTaAX Kak:
METOAOM NNa3€pHOro pasaeneHna 7] °

wu)) o

B AO «FHLU P® TPUHUTU» paspaboTaHa TEXHONOrUA 1a3epHOro pasfeneH1sa U30TonoB yriepoaa. [laHHbI MeToA He MMeeT MUPOBbIX \
QHaNoroB 1 NO3BONAET NOJly4aTh BbICOKOOGOralleHHbI n3oTon '*C, HaleALWNii LIMPOKOE NPUMEHEHUE B MeAULIUHE.

(-}

Feonorus v reogpusmka CynebHas skcnepTusa dkonorus HayuHble uccneposaHus
M KPUMUHANUCTUKA M CTaHgapTU3auus

[leBATb yCTaHOBOK 06eCneyMBatoT NPOMbILLIEHHOE
NPOWU3BOACTBO ABYXCTAAWNHBIM NIa3€PHbIM

meTomom a0 30 Kr B rof, BbICOKoo6oraLieHHoro
n3oTona 3C.

B 2021 rogy 6yneT BbinyLieHa NMI0THAsA NapTus
13C co cTeneHbto oboraleHuns 30%. MponsBoacTBo
BblcOKooOborauieHHoro (oT 99,5%) nsotona

yrnepoga- 13 3annaHnpoBaHo Ha koHew, 2022 roaa.

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

Bce 6osiee WMPOKOE PacrnpoCcTpaHeHMe BO BCEM MUpe

nosiy4yatoT MeToAbl NevyeHna N AUarHoCTUKM C UCNonb3oBaHUEM anMeHeHMe 13c_npenapaTOB .UJ'IH

CTabunbHbIX M30TOMNOB, B YaCTHOCTU, AMArHOCTUKA MEHVIIJ,VIHCKVIX ﬂblxaTeanbIX TecToB

racTPO3HTEPOIOrMYECKNX 3a601IeBaHMIA MPY MOMOLLM
[bIXaTeNbHbIX TECTOB C MPYMEHEeHNeM NpenapaTos,
cogepxalymx nsoton 3C.

L-AcnaparuHa, D-Tntokosbl

m

i
(=
o
Q
O
=

>

- 13
JvarHocTuka nevikemuu, C MoueBuHbI _
onyxoneit [wvarHocTrka Hanuumsa baktepun Helicobacter
pylori B xxenyake
% OKTaHOBOW KUCNOTbl, AleTaTa HaTpus
; |_ [lMarHoCTvKa NepucTansTmMKKL XenyaKa
3C Kpaxmana - 65 c) [~ Bukap6oHara
T m [varHocTnka MmykoBmMcLMA03a 13 [varHocTvKa KNCNOTHOCTH B XXenyaKe
> = o
— J) a!. QP C\\"‘ “7_ Xonectepuna, *C Kpaxmana,
1 w"?f AmuHonupuHa, MetaueTtuHa n ap. D-nakTo3bl, Tpurnuuepupa
~— [varHocTrka GyHKUMM neveHu g‘ﬂ [lnarHocTvka noaxenyLoYHom
— U 4 d xernesbl
1 yvac Bbi6op npoaykTa DKONOrMYHOCTb CroumocTb o
Bbixoa Ha pexum skcnyataumm Bo3MOXHOCTb BbIOOpa KOHEYHOro Yucroe NponsBoaCTBO Hwv3kas CTOMMOCTb NPOM3BOACTBA D-nakTo3bl, D-Kcunossi u gp. t Tnuumeau ap.
NPOVCXOANT MOMEHTANbHO npoaykta — COunnn CO,, 8 1 OTCYTCTBME BPeAHbIX OTXOA0B [IMarHOCTMKa PocTa BakTepuii B [lnarHoctuka nepucTanbTnkm
(nony4yeHne NpoayKTa Yyepes vac 33BMCMMOCTM OT TPeBOBAHMIA p p KULLEYHMKA
nocne 3anycka \/CTaHOBKl/I) 3aKa34hKa TOHKOM KMLWeYHnKe

www.triniti.ru



PyYyHKLUUOHANbHbIE

NOKPbITUSA

HaHeceHne pyHKLMNOHANbHbIX
NOKPbITUA B KOAKCUA/IbHOM
MarHeTPoOHHOM pa3psge

Bo3pacTatolas noTpebHOCTb B MOKPLITUSAX Pa3IMYHOrO HazHavyeHns obycnosu-
na NosiBMIeHMe YCTaHOBOK, NMpefHa3HauYeHHbIX /15 PELLeHNs HOBbIX MPOW3BOa -
CTBEHHbIX 334ay.

AO «HL, P® TPUHUTW» npepnaraeT cBoe pelleHWe B BWAE YCTAaHOBKWM Os
HaHeceHUst QYHKUMOHANbHbBIX MOKPbLITUIA U MOAMBUKALMM MOBEPXHOCTU, KO-
TOopasi CNOCOBHa KayeCTBEHHO MOBBLICUTL KMBYYECTb M3LENNA, dKCyaTupye-
MbIX B CJIOXHbIX TEXHOIOTMYECKUX YCIOBUSAX. YCTaHOBKa MpefHa3HayeHa Ans
n3nenuii Moo ONUHBI, Tak Kak MOAY/IbHOCTb CUCTEMbI MO3BOMSET U3MEHATb
ee reoMeTpuyeckre pasMepbl UCXOAS M3 TEKYLMX MOTPebHOCTEeN 3aKa3umka.
OfHOM 13 rMaBHbIX PeLliaeMblX 334a4 Ha JaHHbIi MOMEHT SIBASIETCS MPOAeHNe
CPOKa CNYXObl KPUTUYECKIN BAXKHBIX Y3/10B U MEXaHM3MOB.

YCTaHOBKa CO3[aHa KOMEKTMBOM OTAeNeHUst GU3MKN TOKaMaKOB-pPeaKTOpOB
nof pykoBoACTBOM A.A. AKyLWKMHA.

PykoBopguTenb npoeKkTa
KOMMep4ecKoro 6ioka

) DA

Tarnpos Ne6 EBreHbeBUY

[oToB O0TBETUTL Ha Bawwwu Bonpocki!

Tenedon: +7 495 851 15 52 106. 49 04

E-mail: liner@triniti.ru
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YcTaHOBKa AN HaHeceHUA PYHKLUOHANbHbIX MOKPbITUM

OpfHON U3 rNaBHbIX 3af4a4y Ha AAHHbI MOMEHT fBNAETCA NPOAJIEHME CPOKa CNYXO6bl KPUTUYECKU BaXKHbIX Y3/IOB U MEXaHU3MOB.
Cneuuanuctamu AO «HL, P® TPUHUTU» npepnaraeTcs UHHOBALMOHHOE pelleHne B 061acTu MoauduKaLum NoBepPXHOCTU U HAHECEHUS
¢YyHKUMOHaNbHBIX MOKPbITUIA. Pa3paboTka cnoco6Ha KayecTBEHHO MOBLICUTb YKMBYYECTb M3AENUM, SKCMYaTUPYEMbIX B CJIOMHbIX

TE€XHOJ/IONrM4YeCcKuxX ycnoBumax.

PaspabotaHHas B AO «THL, P® TPUHUTU» cuctema vmeeT mopynbHoe cTpoeHue. Kaxpapln w3
MOAYNIeN OCYLEeCTBNSET KOHTPOMb [AMameTpa W3[eNus, O4YUCTKY MOBEPXHOCTU, a30TUPO-
BaHMEe MOBEPXHOCTWU, HaHeceHWe OapbepHbIX CI0EB W HAHECEeHMEe OCHOBHbIX MO-
KpbITUI. HesaBucMmasi paboTa oTAenbHbIX MOAyNel AenaeT cucTemy nerkon B 06-
CNYXXMBAHWUM U PEMOHTOMpPUrogHon. Mpon3BoAUTENBHOCTb perynmpyeTcs
KONIMYeCTBOM MOAYNEN, KOTOpble BCTPaUBAKOTCS B €4UHYIO CUCTEMY.

YcTaHOBKa
npeacTaBnseT ns

cebst BaKyyMHYHO
Kamepy C Mosibim
UMAMHAPUYECKUM
KaToAoM, BOO/b
LLeHTPanbHOWM OCK KOTOPOrO pa3MeLLaeTcs aHof.
Tpebyemasi KOHUTYpaLMs MarHUTHOMO Nonsa Ans
co3faHuvs pa3psaa GopMUPYETCs MarHUTHOM CUCTEMOW 13

MOCTOSHHbIX MarHUTOB. AT

[laHHas ycTaHOBKa paboTaeT B ABYX peXumax:

¢ npeanBaputesibHaa O4MCTKa MOBEPXHOCTU MOOMTOXKN;

* HaHecCeHue 3alNTHOro NOKPbITUA Ha MOANMOXKY.

Lalld

Ounctka HaHeceHue

MNpwn HaHeCceHNn OCHOBHOTO MOKPbITUS B
MarHeTPOHHbIX PACMbITUTENbHbIX CUCTEMAX
MNCMNONb3YOTCA MULLEHN, KO3DPULNEHT
MNCMNONb30BaHUSA KOTOPbIX MOXET AOCTUraTh
95%.

g. e
el g.«. T T
B = X B 14

AnuHa o6pabatbl- KoagpduumeHT PaBHOMepHOe Bbicokas Huskas croumocTb Jlerkas apanTupy-

Baemoro usgenus MCnonb30oBaHUA pacnpepeneHve no  PEeMOHTONMPUrOAHOCTb HaHeceHus €MOCTb NMopg, TEXHO-

He orpaHu4eHa KaTopa = 100% BCEl NOBEPXHOCTU MOKpbITUSA NOruYecKyto NIMHUIO
uspenus

14

[eicTeytollas YeTbipexMeTpoBas yCTaHOBKa

JTa TEXHONMOIrNs MOXXET HAaNTU NPUMEHEHMe B ClIeAyIoLWNX 061acTaX CpeAHen U TAKENON NPOMBbILLNIEHHOCTU:

HedTterazosoi (wraHru ABMAKOCMUYECKON MalmHocTpouTebHOM ATOMHOW (TB3/1bI

HaCOCOoB, Balibl 1 (,EU'II/IHHOMeprIe cnnosble (naccmsau,mq CMNoBbIX ATOMHbIX peaKTOpOB)

npveoda 6ypOBbIX S1eMeHTbl NoABepPXeHHbIe TPOCOB OMNop MOCTOB,

MeXaHW3MOB 1 T.4.) KOPPO3KM — LWNAHroyThl, J13M, nogsoaHbIX

namenmu) kabene nT.4.)

MokpbiTne cnoem
XPOMa, HaHeCeHHoe
Ha usgenve oanMHom

4 meTpa

20,5 MKm

KayecmseHHas o4ucmka
nosepxHocmu u3desnusi o4eHb

BQXXHQ, MAK KAK 3a2pA3HeHUs
OKQ3bIBAOM 3HQYUMeE/IbHOEe B/IUSHUE
Ha ceolcmBa nokpeimud. [1na3meHHbIl
pa3psd oyuwaem BCO NOBEPXHOCMb U30e/usi
00HOBpPEeMeHHO.

A ° —— ()

—::ﬁ) M\ ;ﬂ_ 0\—

Bbicokas JlerkocTtb MopaynbHasa cucrema OTcyTcTBUE BonbLoi BbiGop Bbicokas apresus
NpOV3BOAUTENbHOCTb  MacwTabupyemocTyn XUMUYECKUX NOKPbITUM NOKPbITUI
nNpousBOACTBa OTX0A0B

www.triniti.ru 1 5
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O6paboTKa u ynpoyHeHue
MaTepuanos

Jla3epHbIi  Haknen Ha CeroaHAWHWA [eHb SABMSETCA OLHWMM W3 CamblX
NepCneKTUBHbIX M LIMPOKO NCMOMb3YyeMblX METOA0B MOBEPXHOCTHOrO YNPOYHEHMS
maTepmana. AO «HLL PO TPUHWUTW» npepnaraet ycayry ynpoyHeHus
MaTepuanoB W feTanein MeToLOM Na3epHOro Haknena. lpeanaraemblin MeTof,
MO3BONAET YNYYLUMTb SKCMyaTaLMOHHbIE XapaKTepucTMKL n3genmi Ha 10-500%
(B 3aBMCMMOCTM OT MaTepuana 1 xapakTepuUcTuK 13nenvs).

Takxe Halm cneumanucTbl paspaboTany yCcTaHOBKY Ans 0b6paboTkn m3pennia
CNOXHOW  GOPMbI MMMYNbCHBIMW  MIa3MEeHHbIMKM  MOTOKaMW. bnarogaps en
NOSABAETCA BO3MOXHOCTb YMEHbLWWTL OpaK, CHU3WTb CebecToMMOCTb U3Aenni
N YyCTPaHWUTb BPefHble BO3LENCTBMA Ha CPedy, a Takxe Mo3Bo/seT 3aMeHsTb
neduunTHbIe MaTepuanbl bonee JOCTYMHbIE, HO 06paboTaHHbIE MNAa3MON.
[laHHble MeToAbl YNPOYHEHWst MOBBIWAOT MOPOr YCTANOCTHOW MPOYHOCTU
N COMPOTMBASIEMOCTb  NIOKA/IbHBbIM  Harpy3kam 1, Takum  0Opasom,
YBENMYMBAIOT pecypc paboTbl KOMMOHEHTOB, MCMOb3yeMblX B aBWALMOHHOMN,
CyLOCTPOUTENBbHOW, HEDTAHON N APYrMX OTPACTAX.

Nccneposakns B 0651acT 06paboTkM 1 yNPOYHEHUA MaTepuanoB NpoBOAATCA
B OTAENEHUM MArHWUTHbIX W ONTUYECKMX WMCCNefoBaHWA Moj PYKOBOACTBOM
KaHampaTa GU3mKo-MaTeMaTndeckmx Hayk A.M. XKutnyxumHa.

naBHbI cneyuanuct
KOMMep4yecKoro 6noka

&>

o

MakcumoB Bayecnas BnagumupoBuy

[oToB oTBETUTL Ha Bawwu Bonpocoi!

Tenedon: +7 495 851 15 52 no6. 49 04

E-mail: liner@triniti.ru




Ynpo4yHeHue MaTepuanioB METOA0M
Nna3sepHoro Haknena

Pa3pyLueHme netanen MeXaHU3MOB, Kak npaswuno,
Ha4ynHaeTcd MMeHHO C NMOBEepPXHOCTU, MO3TOMY, obecneuns
Xopollee KayeCcTBO 3TOro cnod, MOXHO YBEpPEHHO
NPOrHO3NUpPoOBaTb HaLEXHOCTb pa60TbI BCEro mMexaHusma.
B 3aBMCMMOCTM OT cCOCTaBa W Ha3HAaYeHWs 3aroTOBKMU,
eé MOXHOo noagepratb pasHbIM  BUOaM ynpqumouJ,eFl
06pa60TKM TaKMUM, KaK: OTXMUr, 3aKaJika, UWin NCNob30BaTb
NOBEPXHOCTHOE YNPOYHEHME Na3epOoM.
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Pacnpepenu- LaTyHbI KomnoHeHTbI
TeNbHbIE U KO- ABurartens
NeHyaTble Babl

18

B AO «HL, P® TPUHUTU» pa3spaboTaHa ycTaHOBKa Jla3epHOro Haknena, npefHa3sHaYyeHHasa A/ YBeNMYEHUs CONPOTUBNEHUS
yCTanocTu, CONPOTUBNAEMOCTU KOPPO3MOHHOMY PacTPECKMBaHWIO, KOPPO3UOHHOWN CTOMKOCTU, NU3HOCOCTOMKOCTM.

Haw vHCTUTYT npefnaraeT ycnyry no ynpoYHEHMIO MaTepuanos
METO[IOM Ia3ePHOr0 HaK/eNa, YTO NO3BOUT CHU3UTb BEPOSTHOCTD
MWUKPOTPeLWMH. B xope psiAa 3KCMEePUMMEHTOB nNpepniaraemoe
pelleHMe MPOAEMOHCTPMPOBANO  BbICOKME Pe3ynbTaThl  Ha
PasnNYHbIX U3aenunsx. TeXHONOrus Ta3epHOro Hakena no3BonseT
CYLLEeCTBEHHO YCUMNIUTb 3KCMJyaTalOHble XapaKTepPUCTUKU He
TONbKO MOBEPXHOCTU, HO M OCHOBHOIO MaTepuana AeTanei.

KOMHOHeHTbI, HyXaawuumecs B NoBbilLeHUN yCTaﬂOCTHOﬁ MpPOYHOCTU:

Hacocbl LUunnuHppbl n MopwunHUKN

KnanaHbl

J1azepHblii HAaKNEN — 3TO NPOLLECC YNPOYHEeHUs MaTepuanos yaapHowm
BOJIHOW, KOTOpasi GoOpMMPYeTCs NPy B3aUMOAENCTBUM N1a3epHOro
MMMybca C abNsALMOHHBIM CIOEM Ha NMoBepXHOCTM 0bpabaTbiBaemoro
usgenvs. BosgencTeme yoapHoi BoHbI MPUBOAMT K NepecTpoiike
KPWCTanIM4eckomn CTPYKTYpbl B MPUNOBEPXHOCTHOM C/loe 06pasuia,
CO34aBast BbICOKME OCTAaTOYHbIE HAMPSXKEHWS CKATHS.

CKuUMatoLLee Hanps>KeHWe, CO34aBaeMoe yAapHOM BONHOM, B Cllyyae
MCMONb30BaHWs AN 3TUX Lienelt lasepa, MPOHUKaeT B MaTepuman
nNpubAN3nTENbHO B YeTbipe pasa rybxe, Yem npwu ApobecTpynHon
obpaboTke.

J'Ia3epru71 Haknén OEMOHCTPUPYET 3Ha4YnTeNbHOE NOBbILLEHNE
yCTaJ'IOCTHOIz MPOYHOCTU B PA3NINYHbLIX MeTasslax, BKNto4Had TUTAaHOBbIE
CnnaBbl, CTaNlbHble CMJ1aBbl, HEPXaBekLmne CTanun, HUKeneBble Crjasbl,
alloOMUHMEBbIE CMN1aBbl.
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. Jlyu nazepa
Ddusnyecknm

npouecc

JInH3a

Oemndupytownin
BOAAHON Cron

ABNFLMOHHBIN
n

Mnasma cno

O6pabaTbiBaemblit

IA obpaszel|

Y,qaprle BOJIHbI

MNpennaraemas TexHonorusa NpurofHa ans obpaboTkm nsgennn
CNOXHOW reoMeTpuyeckoi Gopmbl bnarofaps MOHOMY KOHTaKTy
Nla3epHOr0 Ny4a C MOBEPXHOCTbIO.

Hawa yenb - npodaums cpokK c/yx6bi
Kpumuy4ecKux KoMnoHeHmMoB 060pyO0BAHUS,
ucnbImbIBarWUX BUbpayuto u opyaue
HQO2py3KU NpuU 3KCnayamayuu

www.triniti.ru



VHpO'—IHEHVIe MaTepualioB n peTtanen MMNYNbCHbIM
NMOTOKOM NMJa3Mbl

O6pabatbiBaeman aeTasnb

[MoToK Mna3mel

Mpumepsl AeTanen, 06paboTaHHbIX MMMYIbCHBIM MOTOKOM Myia3mbl

®dusmyeckuii npouecc:

1) BoicTpbin (o 107-108K/c) HarpeB nosepx-
HOCTHOrO C/1051 10 BbICOKMX TeMmnepaTyp

2) BbICTpoe oxNlaxaeHre HarpeToro cos 3a

P ——

MceBpoamopdHbI
(MenkokpucTannuyeckui)
1 cnou

c4eT Ten1oNpoBOAHOCTN OCHOBAHUA

MeTop npegHasHa4vyeH ana yny4dweHus sKcnlyaTalMOHHbIX XapaKTepPUCTUK * LWepoxoBaToCTb,

. - Bo3moxHoCTb
NOBEPXHOCTHbIX C/IOEB U3A,EeNUI NPY BO3AENCTBUN MMIMYNIbCHOIO NOTOKA Nia3Mbl. :
P p Yy YAYHLIEHNS CleayIowmX *  MWKPOTBEPAOCTb;

XapaKTepuCTUK * KOPPO3MOHHAsA CTOMKOCTb;
noBepxHocTeNn u ¢ KO3hODULMEHT TpeHWS;

MeTogn 06paboTku n3genunin * [oawunHuku (B TOM Yncne onopHble); o

A 00p A A ( P )i noTpebuTenbckux ¢ abpasvBHas CTOMKOCTb;
MMMYNIbCHBIM MOTOKOM M1a3mbl * Pe3bbbl (TPYb, NEpeBOLHUKOB U NIOBUIIbHBIX METYMKOB) BYpPOBbIX YCTAaHOBOK; i i: o
(Tpy6, nepesop ) 6yp y N CBOWICTB feTanein: *  XapOCTOIKOCTb 1 Ap.

NLECICaL SMBREMCLIANCTIBITAH *  Pa3nuuHas Tpy6oNpoOBOAHas apMaTypa: BEHTUM, WMBepbl, KnanaHbl,

B MaLIMHOCTPOUTENBHOWN, avadparmbl, cenna;

ATOMHOM, HedTAHOW, NErKoWA  lMepekaunBatouiee n HacocHoe 060PyAOBaHNME: 3/IEMEHTbI TYPOUH, MOPLUHM,

MPOMBbILINEHHOCT, B MeANLIMHE, B ceéana u Kknanaxbl,

aBMALIMOHHOM, aBTOTPAKTOPHOM, * Typ6uHHbIe nonaTtku, GOpPCyHKM, NOALNMHWUKM aBUALBUTaTENEN U
3M1eKTpoarperaToB A/ NMTaHUs BypoBbIX, AOOLIBAIOWMX U MePeKaYMBAIOLMX
CTaHKOCTPOUTENBHOM W APYrUX CTaHLMR;
;
npoun3BoAcTBax. Mpyn 3TOM NonyYeHbl
P 2 P Y *  TypOUHHbIE NOMNaTKMN NAaPOBOASIHbIX SHEPrOarperaToB aTOMHbIX U TEMI0BbIX
MONOXUTENbHble pe3ybTaTbl Npu 31eKTPOCTaHLMI;
06paboTke TaKux AeTanen 1 ysnos, e Pexylimii v LUITAMMOBbIA MHCTPYMEHT.
Kak:

Bo3moxHa paspabomka
YCMQAHOBKU NOO
nompebHocmu
3aKa34yuka
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MpeunmylecTea npouecca 06paboTKN UMMYNbCHOI BbICOKOTEMMEPATYPHOI NNa3Moii:

0’ T N A
Q _:\:/_) |1 00 == BapuaHT

N
' b ad MCNONHEHUS
YCTaHOBKM ON19
2 Oecatkn Oo 1000 cm? HapexHocTb Mpo4HocTb 5-10 MUKpOH 06paboTKM
onepauuu MUKPOCEKYHS, u 6onee maTtepuanos
MpocToTa CkopoCTb Mnowagb oaHoBpE- CylecTBeHHoe OTCyTCTBME TEMNOBbIX NervposaHne v neTanen
TEXHOJOMYECKOro peanu3auuy MeHHOW 06paboTKy CHKeHMe NoABOAOK OCHOBHOTO VMMYNbCHBIM
npouecca npoLecca noBepxHocTe BEPOATHOCTM maTepuana NOTOKOM MAA3MbI
o0bpa3oBaHua
MUKPOTPELLMH

20 www.triniti.ru 2 1



X-Pinch

PeHTreHoBCKMU MUKpPOCKON
C BbICOKMM MPOCTPaHCTBEHHbIM
paspeweHnem

PeHTreHOBCKME Nly4n MPencTaBAsioT CoOO0M  3MeKTPOMAarHWTHble  BOJIHbI,
3Heprus GOTOHOB KOTOPbIX Ha LKane 3MeKTPOMArHWTHbIX BOJSIH HAXOAUTCS
MeXay  ynbTpaduoneToBbim n3NyYeHmem " ramma-usnyyeHmnem.
Hanbonee  4actoe  MpUMEHeHWEe  PEHTIeHOBCKOrO  U3fyyeHus  —
peHTreHockomus.  «MpocBeyvBaHve»  4YenoBeyeckoro Tefa  Mo3BonseT
MoNyYnTb  M300paxeHWs Kak KOCTeW, Tak W  BHYTPEHHMX OpraHoB.
Ewe o0OHO  nNpUMeHEHWe  PEHTIeHOBCKMX  Jly4el -  CTPYKTYPHbIiA
aHanM3,  aKTMBHO  WCMOMb3yemblil B XUMUWM WU KpucTaniorpabum.
Takke CylWecTByeT peHTreHoBCKas aedexkTockonus, KoTopas Mo3Bonser
BbIIBAATb  MeNKMe  BHYTPEHHWEe  CKpbiTble  HejocTaTku  WM3Aenuid.
B pamkax J[aHHOrO — pa3BWTMA CO3LaH PEHTTeHOBCKWMIA  annapaTt  ans
MccnenoBaHus GuonorMyecknx 06bEKTOB C yaobHOW [Ans nonb3osaTenei
CMeHOIN M3nyyaTens u Habnopaemoro o6bekTa. BO3MOXHOCTM MUKpOCKOmMa
NPOCTMPAOTCA  OT  WCMOMb30BaHUA B y4ebHbIX LUenax B 6Guonoruv 1
MefuuMHe [0 WCCNefoBaHWii MOTHOW  BbICOKOTEMMEPaTypHOX  Maasmbl.
HecmoTps Ha TO, YTO PEHTreHOBCKMI annapaTt 0bnagaeT AOCTaTOMHO CUbHOW
MOLLHOCTbIO, OH He OKa3blBaeT pa3pyLMTebHOro BO3LEMCTBUS Ha M3ydaemble
00bEKTbI, B TOM YKC/IE XKMBbIE.

Mwukpockon co3gaH B OTAeneHMn GW3MKM  TOKOHEeCyWweid Mnnasmbl  Moa
PYKOBOACTBOM KaHAMAaTa TexHU4eckux Hayk E.B. Mpabosckoro.

PyKOBOHMTenb NnpoeKTa
KOoMMmep4yecKoro o6noka

KocapesB CtaHucnas AnekcaHapoBuy

[oTOB OTBETUTbL Ha Bawwu Bonpochi!

TenedoH: +7 495 851 15 52 no6. 49 04

E-mail: liner@triniti.ru




PeHTreHOBCKas YCTaHOBKA C BbICOKMM MPOCTPAHCTBEHHbIM
paspeweHnem (MMKpockKon)

AnnapaT npegHasHayeH onda peHTreHoBCKOro 3oHANPOBaHUA
Pa3NnnYHbIX 6uonornyeckmx o6bLEKTOB U nony4vyeHmna nx
I/I306pa)KeHVII7I C BbICOKUM MPOCTPAaHCTBEHHbIM pa3peleHnem

PeHTreHOBCKMIA annapaT C NPOCTPaHCTBEHHbIM (He Huxe 2 Mkm). OBpa3Lbl He MOMELLAKTCSA B BAKYYM,

paspeweHnem 1-2 MUKPOH 1 BPEMEHHbIM YTO NO3BONAET N3Yy4aTb XWBble 06bekTbl B 6e3onacHom

pa3peleHnem 1 HC ona uccnepoBaHus ANA NX XKU3HEOEATENTbHOCTU peXnme. Takxe annapart He

6ronormyecknx 06beKToB ¢ yaobHo ans 0Ka3blBaeT Pa3pyLUMTENbHOrO BO34ENCTBUS 3/1eKTPOHAMM Ha

rnofib3oBaTenen cMeHomn n3ny4yatensa u nccnenyemble 00beKTbl. MI/IKpOCKOI'I MOXeT NCNOJIb30BaTbCA

ANA PasBUTUA ANArHOCTUHECKUX MeTOAUK nccnenqoBaHna

Habnogaemoro oobekTa.

MNIOTHOM BbICOKOTEMMEPATYPHOW Na3mbl (PeHTreHoBCKMe
Kamepbl 1 cnekTporpadsl, cnekTpoMeTpbl PU, kamepbl-06cKypbl,
NonynpoBOAHWUKOBbIE U BaKyyMHble feTeKTopbl PU, peHTreHoBCKoe

TeHeBOe 30HAMPOBaHME U Ap.)

JKCneprMeHTasbHbI 0bpasel, PeHIep NPOEKTUPYEMOW YCTaHOBKM

My4HOW XyK + NPOBOSIOKM 6 Heterocera (Monb) + TeCcToBblE
MKM C pa3peLleHnem 2 MKM B MNPOBOIOKN 6 MKM
[vana3oHe KBaHTOB 40 5 k3B

306paxeHne Myxu Ha poHe BONbPPamMOBbIX
NPOBOOK 6 MKM

NMpumeHeHune

. WNccnenoBaHue XuBbIX BUONOrMYECKX 0GbEKTOB;

OueHKa KavyecTBa TOHKMX I'IOKprTVIIZ;

[edeKkTocKonms MeToA0M HepaspyLualoLLero

KOHTpONS;

I'Ipose,u,eHme Hay4YHO-MccnenoBaTenbCknx pa60T B
obnactu N3y4eHnA TOHKUX I'IOKprTVIl‘/’I, NX CTPYKTYpPbI U
afilre3noHHbIX CBOMCTB;

Mucor (benada nneceHb) + TeCTOBble
NPOBOMOKM 6 MKM

[ns y4ebHbIX Lenen B buonoruun, meguumHe,

MWKPOMEXaHWKE U Ap.

PeHIep NPOEKTUPYEMOW YCTaHOBKM

KnioueBble 0CO6EHHOCTU YCTaHOBKMU:

~, r—

_ S TRTATRTETST I _~_ %
—_;/) L, 161 I:l-:I ,?\ <o

Pa3mep PEeHTreHOBCKOro ﬂnMTeanOCTb Bbicokoe npoCTpaHCTBEHHOE TOHU.IMHa KOHTpaCTHOCTb Heckonbko usble CMeHHble
UCTOYHUKa BCMbIWKN pa3spelieHue 06bEKTOB ob6beKkToB 06beKTbI unsny4varenun
1-2 MKM 1 HC 1-2 MKM MpoCBeUrBaHIE HEMMOTHBIX YcTaHoBKa No3BonseT Bo3MOXHOCTb 0AHOBPEMEHHOMO - He nomewatotca B Bakyym OAviH CHUMOK B HECKOSTbKO MUHYT
TKaHemn MoJly4aTb BbICOKOKOHTPACTHbIE 30HAMPOBAHUSA CPa3y HECKONTbKUX - He nospexpgatotca
PEHTreHOBCKME CHUMKM 00BbEeKTOB NCCNefoBaHUA - He oxnaxpatotcs

24 www.triniti.ru 25



YCTaHOBKU AN 030HUPOBaHUSA

YCcTaHOBKMU AN O30HUPOBaHUA

O30H, fBNASICb CUJIbHBIM OKWUCIUTENEM, LUMPOKO MPUMEHSAETCS B CaMbIX
pa3nuyHbIX 0bnacTax Hawewn Xu3HW. Ero wucnonb3yloT B MeAuuuHe, B
NPOMbILLIEHHOCTH, B ObITY.

O30H 3bhEKTUBHO YHMUTOXAET BaKTepUn 1 BUPYChl, yCTPAHAET OpraHnyeckme
3arpsi3HeHUs, YHWYTOXAeT 3amaxu, MOXeT OblTb MCMONb30BaH Kak
OTOEeNNBAIOLWMI peareHT.

Takke 030H MCMONb3yeTcs AN OYMCTKM BO3AYXa. 3arps3HEHHbIV BO3AyX
0Ka3blBaeT NOCTENEHHOe HEeraTMBHOE B/IMSIHWE Ha OPraHun3m Yyenoseka. O30H
pa3pylwaeT GONbIINHCTBO NIETYYNX OPraHMYeCKMX BEeLLeCTB, 3arpA3HSAIOLWMX
BO3[yX B 3aMKHYTbIX MPOCTPAHCTBax. [1POMCXOAUT OYMCTKA BO3Ayxa OT
HEeNPUATHbLIX 3aMax0B U B3BELIEHHbIX 4aCTuL,.

Ocobass ponb OTBOAMTCA O30HY B MefuuuHe. B kayecTBe CubHOro
OKMCNIAIOWEro areHTa OH MpPUMEHsIeTCa ANS  CTepUAn3auun  Usnenui
MeAMLIMHCKOro HasHavyeHus. PacmpsieTcs chepa ero npuMeHeHus B Tepanum
MHOrMX 3a6oneBaHuN.

B AO «lHL P® TPUHWTWU» pa3paboTaHa ycTaHOBKa A/ MPOW3BOACTBA
KOHLLEHTPMPOBAHHOrO 030HA, MMEILAs MHOXECTBO MPEenMyLLecTB nepeq,
aHanoramu. TakoW O30HATOP MOXET WCMOoNb30BaTbC He TOMbKO [ANf
CcTepunMsaumm MefuLMHCKUX WHCTPYMEHTOB, HO W Ans  Ae3nHdekuun
NoMeLLEeHN, pabounx MecT, cneLoaexXabl v ap.

PykoBopauTenb npoeKkTa
KOMMepuecKoro 651oka

Kocapes CtaHucnas AnekcaHapoBuy

[oToB OTBETUTbL Ha Bawwu Bonpochi!

TenedoH: +7 495 851 15 52 106. 49 04

E-mail: liner@triniti.ru




YcTaHOBKMU AN O30HUPOBaAHNA HOBOI'O MNOKOJ1IeHUA

Wkad OCHOBHble NpenMyLLecTBa
O30HUPOBaHUA YCTaHOBKM:

HasHaueHwue: kamepHas
nesnHoekumns (MeanumHckoe
obopyaoBaHue, ogexaa, ooyBb).
MCTOYHUK 030Ha — KOHTelHep
XpaHeHWsi 030Ha.

. Pa3mepbl 030HaTOPa MeHbILE aHa0roB B Pasbl;

. KOHLI,EHTpaLl,Mﬂ NPOnN3BOAMMOIo O30Ha Bbille
aHanoros B 2 pasa;

. MoBUALHOCTL U NErkoCTb MOHTAXa;

. 060pynoBaHWe no3sonseT B 3-4 pasa COKPaTUTb
3aTpaTbl HA 3/IEKTPO3HEPI IO,

B 3aBMCMMOCTU OT 061aCTH

NpUMeHeHUs yCTaHOBKA CHab)kaeTcs
PeakTop AOMOJIHUTENbHBIMU MOAYNAMM:
aToOMapHoro
Kucnopoga
(reHepaTOp 030Ha)

Mogzynb Npon3BOACTBa YNCTOMO 030Ha;

HasHaueHue: fe3040paLys rasos Mopynb rny6oKoro okuceHus;

MYCOPOCKMIatoLyX 3aBOL0B, Mogaynb Npoun3BOACTBa 030Ha U3 BO34yXa Ana

NnpUMeHeHna B yCN10BUAX BbICOKOW BNaXXHOCTU
1 HU3KOMN TemnepaTypbl;

Ae3nHdeKLMM MPOMbILLNEHHbIX
nometuieHnin, T60).

(oTxomsAwme rasbl NpeanpuaTuii,

MobunbHblie MoAynn HakonneHuna-

pacnpeneneHnsa O30Ha.

. -
KoHTenHep
YcTaHoBKa gnsa npousBoAcTBa KOHUEHTPUPOBaHHOroO O30Ha NpeacTaBnaeT cobou annapart c oxnaxaeHuem Kanunnﬂpuoﬁ pa3pﬂn.|-|oﬁ HaKon MTen bHoro
O30Ha

Kamepbl. lMpegHa3HaueHa Ans NONyYeHUs 030HA C KOHLIeHTpauuel Ao 0,5 r/m3, 4To Kak MUHMMYM B 2 pa3a Bbille 3Ha4YeHWit

KOHLUeHTpaunun o30Ha, NpoU3BoAMMOro Ha MUPOBbIX aHanorax. Ha3HaueHue: pesn cheKLlM;l

nometieHunn (6osibHUYHbIE ManaThbl,

KMHOTeaTpbl, 3a/1bl METPO).
B AO «HL P® TPUHUTU» paspaboTaHbl 030HaTOPbl, AENCTBYIOWME HA OCHOBE 2 NPUHLUMNOB:

anIHLI,VII'I ,D,EVICTBMFI reHepaunn 030Ha 3aKN4aeTcq B an/IHLl,VII'I HaKonneHnA 3aKJIlo4aeTcq B NPOM3BOACTBE O30Ha

HenocpeacTBEHHOM HakKonneHn Kncaiopona B BO3ayxe, I'IpOMbILIJJ'IeHHOIZ yCTaHOBKOl‘/'I 1 3aKa4YKOM 030Ha B eMKOCTU C

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

copbeHTOM. [JaHHbI MeToZ MO3BOMSET HaKaMnIMBaTb 60/b-
LMe KOHLEHTPaLMM 030Ha, KOTOPbIe PAa30BO MOTYT BbITb
MCMoNb30BaHbl 418 Ae3nHdeKuMm nomeLleHnin. MnaesHoe

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 aHaJIOramu. a30Ta, Bblgendtouierocda npun pa60Te reHepaTopoB O30Ha, U

Ha BbiCcTaBke «Apmuna-2020»
OTCYTCTBME HarpeBa yCTaHOBKM.
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MepauuuHckne HedTaHas Ounctka ATOMHbIE TpaHcnopT AesuHTerpauus Arponpom MeTtannyprus
yypexaeHus NPOMBbILLIIEHHOCTb CTOYHbIX BOJ, 3NeKTPOoCTaHLMN ABTOMOKPbIWEK
TexHonorus Me,EI,MLI,l/IHCKOVI TexHONorma O4MCTKN CTOKOB TexHonoruns I'J'Iy6OKOI'O ,D,eBaKTI/IBaLI,I/IH BbiBeeHHOIo 13 CTepV]!‘IV]BaLI,VIﬂ n ,D,eBl/IHd)EKLLI/IH TexHONorns 030HO-MexXaHNYeCKon TexHonornm I'Ipe,D,I'IOCQBHOI;I BblLLI,eJ'IaLH/IBaHVIe Cyﬂbd)I/I,D,HbIX pya

CTepunM3aLmMm 1 fesnHpekLmmn HedbTenepepabaTbiBatOLLMX OKMCeHNst 030HOM OPraHMYecKMX  3KChlyaTaumm obopyposaHus A3C KPYMHbIX TPAHCMOPTHBIX Y3/10B U1 Le3VHTEerpaLmmn aBToMoKpPbILLEK bymuraLmm, cTepunmnsanmn n

KaK MOMELLLEHWIA, TaK © 3aB0OA0B KOMM/IEKCOB B BbITOBbIX 1 MeTpo 3aLUNTbI CEMAH
060pyn0BaHMA, MHCTPYMEHTOB U MPOMbILLINIEHHbBIX CTOKAX
cneuoaexis

www.triniti.ru



Hay4yHo-y4ebHble nabopatopum

B cooTBeTCTBMM C npuopuTeTaMM rOCYAapPCTBEHHOW Hay4HO-TEXHWYECKON
nonutukn Poccuiickon ®Pepepaumm AO «HL, PO TPUHWUTWU» npepnaraet
KOHLenumio Hay4yHo-y4ebHow JlabopaTopun $GU3MKM Mnasmbl U NasepHbIX
TEXHONOMM MUPOBOIO HAaYYHOTO YPOBHS.

MepBocTeneHHble 3apauv JlabopaTopumn - pasBuUTME HAYYHO-TEXHUYECKOro
noTeHuMana, obyyeHne n NMoAroToBka KafpoB AJis OBNafeHUst NepefoBbIMU
HaBblkaMW WM MeETOAMKaMM MUCCnefoBaHW B obnactv GU3MKM Mnasmbl U
Na3epPHbIX TEXHOSIOMNI, CO3[aHNE HaYYHbIX U UHXXEHEPHbIX KOMMETEHLUN.
Wccneposanus, nposoaumble B Jlabopatopun, obecnevaT pasButue
NPaKTUYeCKMX KOMMETEHUMM MO  LIMPOKOMY MEpPeyHio HanpasieHun
Hay4yHOro M MPWKNAAHOrO  xapakTepa. O6y4yeHMe Ha  HayyHo-
nccnenoBaTeibckom 060pyfo0BaHUN MUPOBOTO KNlacca MO3BONIUT MOATOTOBUTb
BbICOKOKBANIMPULMPOBAHHBIX CMELMANNUCTOB  ANS  Pa3fNYHbIX OTpacnen
NMPOMbILLIEHHOCTH.

Hawwn cneumnanuctbl paspaboTtaloT U NpennoxaT COBMECTHYIO peanusauuto
aBTOPCKMX MPOrpamMM Hay4HbIX WCCNefoBaHUA. Peanusaums nporpammbl
obecneynT pocT TakMX HAyKOMETPUYECKMX MoKasaTesied, Kak KOIMYecTBO
3alMLLEHHbIX AMCCepTaLMiA Ha COMCKaHWe y4yeHoWM CTeneHn KaHaupata u
[LOKTOPA HayK, yBeIMYEHMNEe YNCIa HayYHbIX MyBAMKaLMii B BE AYLLMX POCCUNCKIX
N MeXAYHaPOLHbIX HayYHbIX M3JaHMsX, CO3AaHME 0XPaHOCNOoCobHbIX PU[.

PYKOBOAMTenb npoeKTa PyKOBOAMTEﬂb npoeKTa
KOMMep4yecKoro 6noka KOMMep4yecKoro 6noka
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Tarupos Pemusos
Me6 EBreHbeBuY Mwuxaun FOpbeBuy
[oToB OTBETUTL Ha Bawwu [oToB OTBETUTL Ha Bawwn
BOMPOCHI MO Hay4YHO-y4eOHbIM BOMPOCHI MO LUMPPOBLIM
nabopartopusm! nabopatopusim!
Tenedon: +7 495 851 15 52 106. 49 04 Tenedon: +7 495 851 15 52 106. 49 04
E-mail: liner@triniti.ru E-mail: liner@triniti.ru
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Hay4yHo-y4yeb6Hble nabopaTtopun LUundposbie nabopatopun

LindpoBoit Hay4yHO-y4e6HbI LLeHTp Ha 6a3e AO «HL, P® TPUHUTU»

npeacTasnseT cob6oi BUPTyasibHOE NPOCTPAHCTBO C 1a6bopaToOpHbIMU
O CTEeHAaMM Mo HanpaefeHnto UMK NasMbl U Nla3epHbIX TEXHOMOMUNA.

CreHp SNIEKTPOTEXHUYECKUX
N UMNYJNbCHbIX M3MepeHMi;I

I'Ipe,u,Ha3Haqu ana OTpaGOTKVI TexHonormu HaHeceHunA npOVI3BO,D,CTBO M UCNblTaHME 30HO0B ANA U3MepeHNda MMMNyYJIbCOB TOKa _ R

CreHp «MarHeTpoHHbIN pa3paa»

BbICOKOMPOYHbIX 3aLUNTHbIX ﬂOKprTVIl‘/'I 13 Pa3INYHbIX MaTepKnanos N HanpsaxXeHuna ¢ HAHOCEKYHOHbIM OTKJTMKOM.

’

CteHp «Tnewowumn paspag»

1 KOMMO3WTOB B MarHETPOHHOM pa3psge.

CteHp «Pa3psap npu atmochepHOM

AaBJ1IeHUn»
I'Ipep,Ha3Haqu Ana  npoeefeHnAa  Hay4HbIX nccnenoBaHNn CreHp no3BonseTt npoBoanUTb 30HAOBbIE, 3N1EKTPOTEXHUNYECKME
HepaBHOBeCHOVI HM3KOTEMI‘IepaTypHOI2 nnasmbl npu M CneKkTpanbHble U3MepeHna CTaLl,I/IOHapHOIZ nna3mbl.

aTMochepHOM  [aBneHMM U pa3paboTku  MeTomoB  ee

MPaKTN4eckKoro MUcnoJib3oBaHUA.

MCMOMb30BaHNSA NPU aAAWTMBHOM MPOW3BOACTBE) M NO3BONAET *  AUCTaHLMOHHO NPOBOAWTL 0ByYeHne 1 nabopaTopHbie PaboThl.
NPOBOANTL UCCIEA0BaHNA B 06N1aCTM MPaKTMYECKOro MpYMeHeHMs

Na3epHbIX TEXHONOTUI.
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§ Yo ’,' K Cepsuc cozgaeTcst Ha MowHocTax MHL, PO TPUHWUTW
a \‘~ ~~___. "/
E ®.__.-- BupmyasbHbie nabopamopHsie cmeHOb!
g- p03pc760mGHbl HQ OCHOBe cywecmByrouwux

o
S MHOroyHKUNOHaNbHbIN YcTaHOBKa A9 Na3epHoro CMeHOOB U yCmMaHOBOK.
2 _

S nasepHbin cTeHA pa3aeneHua U3oTonos
o N ;
1 CTeHp cocTouT M3 4 YCTaHOBOK (na3epHbIi packpon meTanna, YcTaHoBKa [ANns  JnasepHoro Bo3OyxAaeHus U (poTonoHM3aumm
\g nasepHas 06paboTka CTPOMUTENbHLIX MaTepuasnoB, Jla3epHas penkozemesnbHbix MeTannoB (Yb, Lu, Tb v gp) v nocnepyrowum NaGopatopHbie paboTb! B “"d’pOB?M LEeHTpe npoBsoAATcs
g_) rpaBUpPOBKa U OYNCTKa I'IOBerHOCTeVI, YCTaHOBKa 414 usmepeHuna ceneKTnBHbIM n3snevyeHmem BbICOKOO60FaLLI.EHHbIX Mn3oTonos CHCHDIBSOBaHMEM VR-TEXHOHOFMM, “TO Mo3BONAET:
I>. UCTUHHOM TeMnepaTtypbl MOBEPXHOCTU mMaTepuanos ana M3 aTOMHOro napa c BbICOKOM npon3BOANTENbHOCTbIO. * MNOBbICUTb Ka4eCTBO OGVHGHMH cneunanncToB nNo pagy Hal'lpaBneHI/II7I;
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JNabopaTtopum o a m‘m
FHL, PO TPUHNTM HH R E G .
I A -
Poccuickmn He meHee 6 ABTOMaTU3MPOBaHHAA Habop meToamyeckmx
LMCTaHUMOHHBIN CepBUC NabopaTopHbIX YCTAHOBOK cucTeMa oueHku pabot maTepuranos

LN 00yYeHWs CTyLeHTOB
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KOHTaKTHblIe faHHble

Bynem paapbl otBeTUTb Ha Bawum Bonpochbl!

BepaHokoB Asamart lOpbeBuy

3amecTuTenNb reHepanbHOro AMpPeKTopa
MHCTUTYTa MO MeXAyHapOLHOM
1 KOMMepYecKoi fedTenbHOCTH

Ten. +7 495 841 52 61
E-mail: liner@triniti.ru

BacunbeBa CBeTnaHa BanepbeBHa

CoBeTHUK KOMMepYecKoro 610ka

Ten.+7 495851 15 52 no6. 49 04
E-mail: liner@triniti.ru

OduumanbHbin cant MK «PocaTom»
www.rosatom.ru

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

Axkapemus PocaTtoma
www.rosatom-academy.ru
OdwmumanbHbii cant FHU PO TPUHUTU
www.triniti.ru

MeTpoBckuii AnekcaHap AHaToNnbeBUY
PykoBoauTens npoekTa

Mo6unbHbIN NasepHbIit
TEXHONOrM4YeCcK1n KoMMneKc

Ten.+7 495851 1552 006.49 04
E-mail: liner@triniti.ru

LeikuH Anekcer Anekceesuy
PykoBoauTens npoekTa

MpousBoacTBO BbICOKOOGOraLeHHOro
nsotona Yrnepoa-13

Ten. +7 495 851 15 52 no6. 49 04
E-mail: liner@triniti.ru

Tarupos e6 EBreHbeBuY
PykoBoauTenb npoekTa

DyHKUMOHalNbHbIE
NOKpbITUA

I Hay4yHo-y4ye6Hble nabopaTopun

Ten. +7 495851 1552 no6. 49 04
E-mail: liner@triniti.ru

MakcumoB Bauecnas BnapumupoBuy
[naBHbIN cneunannuct

O6paboTka 1 ynpoyHeHue
MaTepuanos

Ten. +7 495851 1552 no6. 49 04
E-mail: liner@triniti.ru

AO «THUY P® TPUHUTU»

108840, Mockga, r.o. TpouLK, yn. NMywkosbix, . 12

Kocapes CraHucnaB AnekcaHppoBuY
PykoBogutenb npoekTa

I O30HOBbIE TEXHONOrUMN

I PeHTreHOBCKUIA MUKpOCKON

Ten. +7 495 851 15 52 no6. 49 04
E-mail: liner@triniti.ru

PemusoB Muxaun FOpbeBuy
PykoBogutens npoekTa

Lndposbie Hay4yHO-y4e6HbIE
na6bopatopuu

Ten. +7 495 851 15 52 no6. 49 04
E-mail: liner@triniti.ru

www.triniti.ru
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