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MEPCNEKTUBHbIE HAYYHO-TEXHUYECKME PA3PABOTKM AN1A TIK. faiinwect marepnanos sa | keapran 2024 roga POA

YBarkaemble yuTaTeNn, nepes BaMu OANAMNKECT OTeYeCTBEHHbIX Hay4YHO-TEXHMYECKMX pa3paboTok gas TIK,
nogrotoBaeHHbI POA MuHaHepro Poccun.

P3A MuHaHepro Poccuu popmupyet 6a3bl U 6aHKM JAHHbIX U OpraHU3yeT pacnpocTpa-
HeHue MHPOoPMALMU O pe3yNbTaTax HAYYHO-TEXHUUYECKOWN AeATeNbHOCTU NPeanpUATUIA U
opraHu3auuii B COOTBETCTBUM € nocTaHoBaeHuem lMpasutennbcrBa Poccuiickoint depepa-
unm ot 24 uona 1997 roga Ne 950 «O6 yrBepKaeHUU MonoKeHUA 0 rocyaapcTBEHHOM
cuUcTeMe Hay4YHO-TeXHUYECKOU MHpopMaLUn».

B manarkecTe NpefcTaB/ieHO KpaTKoe onmncaHue LOCTUMKEHUIM HAayKU, TEXHUKK, TexHonorui (6onee 100 wTyK).
MONHY0 MHPOPMALMIO MOMKHO MOYYUTb Yepes efMHbI CNPaBOYHO-UHPOPMALMOHHDBIM GOHA, HAYYHO-TEXHU-
yeckol MHpopmauun (6asa AaHHbIX «MPOMBbILLNIEHHbIE MHHOBALMMY), KOTOPbIN ABNAETCA MHTETPUPOBAHHbIM
XPaHUNLLEM U COAEPMKUT NMONHOTEKCTOBYIO MHPOPMALMIO O MPOMbILWIEHHOW NPOAYKUMKN, HAayYHO-TEXHUYE-
CKMX pe3ynbTaTax, MHHOBALMAX, @ TaKXKe KOMUKU NepBUYHbIX HAYYHO-TEXHUYECKMX U HOPMATUBHbIX AOKYMEH-
TOB, B TOM YMC/I€ KOHCTPYKTOPCKO-TEXHONOTMYECKOW AOKYMEHTaL MK,

| KB. 2024 r.

[DaiiaKecTbl BbINYCKalOTCA HECKO/IBKO Pas B roa.
Cnepute 3a 06HOBNEHUAMM.

onucaHuin
HayYHO-TEXHUYECKMX
pa3paboTok

18%

npouve oTpacau

NHbopmaLmsa cTpyKTypupoBaHa no otpacaam TIK: HedTerazosowm, yrosbHow,
3/1eKTPO3HEPreTUYEeCKOi, TenI03IHepreTieckoi M BO306HOBAAEMbIE UCTOUHUKM SHEPTUM.

Hedrerasosblit Komnnekc
0% i

= 242
8 2% pa3paboTkm

YronbHas oTpac/ib

dneKTposHepreTuka

MmaposHepretuka u BU3

TennoaHepreTuka

otpacam TIK

35%

pa3paboTKK, CBA3AHHbIX pa3paboTKK, CBA3AHHbIX pa3paboToK, CBA3AHHbIX
C KpUTNYECKNMUn C NPUOPUTETHLIMU C TEXHONOTMAMU
TEXHONOTUAMM TEXHONOTUAMM undposmsaLmm
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COAEPHAHUE

Hedrerasosbiii KomnneKc

LUMBEPHAA 3ATNTYWKA C PYYHbIM YMNPAB/IEHUEM

YCTPOWCTBO CYKAIOLLEE BbICTPOCMEHHOE 5
CUCTEMA PETASUGUKALIMM CHUKEHHOTO NPUPOAHOIO
TA3A (CMT) KOTE/IbHOWM 5
CUCTEMA FA3UOUKALIMN CHUKEHHOTO MPUPOLHOTO FA3A
KOTE/IbHOM 6
BYPOBOW HACOC [L/11 HATHETAHUA YKUOKOCTEN AN
TEXHOMIOTUYECKMX HYM [, HA CKBAKMHAX 6

CMOCOB MOBbIWEHNA SOPEKTUBHOCTA
r’MAaPOANHAMMUYECKMX METOA0B YBE/TUHEHUA
HEDGTEOTAAYM MNJTACTA 7

CNOCOB ABTOMATUYECKOTIO YMPAB/TIEHMA NPOLECCOM
OCYLLIKN TASA HA MHOTO®YHKLIMOHA/TbHbIX ABCOPBEPAX
YCTAHOBOK KOMIMMEKCHOWM MOATOTOBKM TA3A,
PACMO/TIOXEHHbIX HA CEBEPE POCCUM 7

AOCOPBELIMOHHAA YCTAHOBKA 7
MAJTOTABAPUTHAS BYPOBAA YCTAHOBKA Y/IB-600 (4X4)

CMNOCOB [0BbIYM HEDGTM C BHYTPUKOHTYPHOW 3AKAYKOM
BbITECHAIOWEIO ATEHTA 8

NOSIMMEP-OUCMEPCHbINA COCTAB /1A YBE/IMYEHUA OXBATA
HEOAHOPOAHOIO HES®TAHOIO MNJTIACTA 3ABOHEHUEM 9

CMNOCOB MPOBEPKM JOCTOBEPHOCTM 3HAYEHWN
TEXHOJTIOTUYECKUX MAPAMETPOB MNMPOLLECCOB

[o1]

CTPOUTE/IbCTBA CKBAMMHBI 9
YCTPOWMCTBO A1 MHOTOCTAZMIMHOIO M 4PAB/IMYECKOTO
PA3PbIBA MJIACTA 10

MINTOCBEP/1I0 MEP®OPATOPA HEDTETA3OBbIX CKBAXNH 10

CMNOCOB MYLWEHNA TOPU3OHTA/TbHbIX
TA30BbIX CKBAXUNH 10

TFI)KE}]_AFI TEXHO/TOTNYECKAA XKNOKOCTb, COCTAB M1 CITOCOB
[ONA EE NPUTOTOBNEHMA, CMOCOB MYLWEHUA CKBAXWH

TAXENOM TEXHONOTUYECKOM MUOKOCTbIO 11
CMOCOB OLIEHKM KAYECTBA CbIPbA 414 NO/TYHEHUA
MTOIbYATOIO KOKCA 11

CMOCOB YNPAB/IEHUA PEXXUMAMM PABOTbI JOBbIBAIOLLINX U
HATHETATE/IbHbIX CKBAXKWH HEGTAHOIO MECTOPOXAEHWA
N MHOTOC/TOMHAA UMKNNYECKAA HEMPOHHAA CETb 12

B/IOKMPYIOLLIMIA COCTAB N4 INYLEHWA CKBAXKMH, CNOCOB
ErO MPUTOTOBJIEHNA U CMOCOB MYLWEHUA CKBAXWH

C UCMO/Nb3OBAHWUEM B/IOKMPYIOLLEETO COCTABA 12
YCTPOWMCTBO /18 NOATOTOBKM YINEBOJOPOAHOIO MA3A K
TPAHCMOPTY 12
MNABYYEE XPAHUTULLE KOMMPUMMPOBAHHOTO
MPUPOLHOIO TA3A 13

CMOCOB NOArOTOBKM NMPOB HEGTEMPOMbIC/IOBbIX

XUMPEATEHTOB .
M CMNOCOBE ONPEAENEHNA XNOPOPTAHUYECKUX COEANHEHWN
B HE®TEMPOMbICNTOBbLIX XMMPEATEHTAX 13

CNOCOB NPOBEAEHWNA MHOTOCTALUHOIO
TMAOPAB/IMYECKOTO PA3PbLIBA MJIACTA
B CKBAXXWHE C TOPU30OHTA/IbHbIM OKOHYAHUEM 13

ABTOMATU3NPOBAHHAA CUCTEMA YMPABNEHWNA 3ANOPHO-
PEMYIMPYIOLLIEM APMATYPOW FA3OPACMNPEAENUTE/IbHOU
CETH 14

CMNOCOB CHUXEHWA CEPbl B HE®TEMPOOYKTAX 14

CMOCOBb OYUCTKMN HESTU OT FTETEPOATOMHbIX
KOMIMOHEHTOB 15

OUNBTP MOA3EMHbIX XPAHWU/IMLL, TA3A 15
YCTAHOBKA [1/11 OYUCTKM BYPOBOIO PACTBOPA MPU
BYPEHUW HEDTAHbIX CKBAMMH 15
YCTPOMCTBO /11 M3BAEYEHWA TPYBHbIX CEKLIMI 16
CMOCOB NPEAOTBPALLEHWSA PA3PYLLEHMSA FA30MPOBOAHBIX
TPYE B 3ALLUTHBIX GYTIAPAX 16

CNOCOBb UAEHTUPUKALMN MEXNTACTOBbIX MEPETOKOB
NMPU PASPABOTKE HEGTETASOKOHAEHCATHbIX U/TN HEDTAHbBIX
MECTOPOXAEHNN 16

CMOCOB ONPELAENEHWA COLEPSKAHMA
BbICOKOMOEKY/IAPHBIX HAGTEHOBBIX KUC/IOT B HEGTHU
(BAPWAHTbI) 17

TennoaHepreTuKa

CNOCOB NOATOTOBKN TA30O0BPA3HOIO TOTJ/IMBA 1 BO3YXA
MEPEA MOAAYEN B TOM/TMBHOCKUTAIOLLEE YCTPOMUCTBO . 17

MOAYNbHAA KOTE/IbHAA FACI 105 18

CMNnocob I'IPOTVIBOHAI-(VII'IHOM“OEPAEOTKVI BOLOTMPEMHbBIX
M NAPOBbIX KOT/TOB 1 YCTPOUCTBO /1A ETO

OCYLLECTB/EHMUS 18
CMNOCOB OBOTALLEHMA NMPMPOAHOIO rA3A BOJOPOAOM

M YCTAHOBKA [1/19 ETO OCYLLECTBJIEHWNA 18
BMXPEBOWM UHAYKUMOHHbIA HATPEBATE/Tb 19
KOTEHEPALIMOHHASA SHEPTETUYECKAS YCTAHOBKA 19
HAMONbHbIN KOHAEHCALMOHHbIA KOTEN « TEXHO 3KO» .. 19
CUCTEMbIl AKKYMY/IMPOBAHMSA TEM/IOBOM SHEPTUN 19
KOTE/IbHAA C TMAPOMAPOBOW TYPEMHOWN 20
NAACTUHYATbBIN TEMTOOBMEHHMK

C BCTABHbIMM TYPBY/IN3ATOPAMMU 20
MEXAHW3M BCTPAXMBAHMA KOPOHUPYIOLLMX SNEKTPOAOB
FOPU30HTA/IbHOTO 3NIEKTPODU/IBTPA 20
B/TOYHO-MOAY/IbHbIE KOTEHEPALIMOHHbIE

W TPUTEHEPALMOHHbIE SHEPTOLEHTPbI 20
CMOCOB NMOBbLILWEHWA KNA, TEM/TOTEHEPATOPA 21
KOMMAKTHASA TEPMO3/IEKTPMYECKAS CUCTEMA 21

B/IOYHO-MOAY/1IbHbIE KOTE/IbHbIE YCTAHOBKW (EMKY) 21

NONINOYHKLNOHANBHBIN NAACTUHYATBIN
TEMN/IOOEMEHHUK 22

TPAHCMOPTABE/IbHbIE KOTE/TIbHbIE TA30BbIE B/IOYHbIE 22

TEM/10BAA SNTEKTPUYECKAA CTAHLMA
C AONONTHUTENbHBIM OXTAXAEHNEM

B ABCOPBLIMOHHOW XO/104M1/TbHOM MALUMHE 23
HW3KOM/TABKAA TENJIOAKKYMY/TUPYIOLLIAA CONEBAA

CMECb 23
INeKTpPoIHepreTMKa

YHUOULINPOBAHHOE MOZY/IbHOE MPEOBPA3OBATE/TbHOE
YCTPOWUCTBO AN1A OBECMEYEHMNA KAYECTBA
SNNEKTPO3HEPTUN 23

YCTPOWMCTBO YMPAB/IAEMOW KOMMYTALLUN (YKK) 24

ABTOMATUYECKOE ITOBTOPHOE BK/TOYEHME KABE/IbHO-
BO3AYLUHbIX NIMHUWN SNEKTPOMEPEAAYN C GYHKLUMEN
ROHTPOJIA COCTOAHUA TMHUWN SNTEKTPOMEPEAAYM 24

CUCTEMbI BO/THOBOTO OMIT, MOAKMHOYEHHOIO K CUCTEME
LWWH, C UCMNONB3OBAHMEM LIN®POBOIO OBMEHA JAHHBIMU
C YCTPOUCTBAMM 3ALLNTBI MO MPOTOKO/1Y 61850 24

MHOTOC/NIOMHbIN MOAYNb KABENEMPOBOAA 25
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CUCTEMA OXNTAXAEHNA MACNOHAMO/THEHHbIX
TPAHCO®OPMATOPOB 1 PEAKTOPOB 220-750 KB 25

LIENEBAA MOZAENDb MINI/MICROGRID 25

YHUOULMPOBAHHAS IOT-MNIATOOPMA /19
JMCNETYEPU3ALMM JAHHbBIX O COCTOAHMM
OBOPY/JOBAHUA NC 26

MY®TA [1/19 COEAUHEHUA MAC/TIOHAMNOIHEHHOTO KABE/NSA
110-220 KB BbICOKOTO JJAB/IEHWA W KABENA 110-220 KB
C CM3 M30/1ALMEN 26

OBOPYAOBAHME /1A CO34AHNA TEXHONOTMYECKOW CETU
CBA3M B PACNPEAE/IUTENIbHBIX CETAX 6 (10) KB M 35 KB HA
OCHOBE PLC TEXHO/10TUM 26

MK «3KCNAYATALMA» C MOAYNIEM «CIM-3KCMNNTYATALUMA» . 27

NPUBOP 1A U3MEPEHWA COMPOTUB/IEHNA PACTEKAHMIO
TOKA 3A3EM/IAIOLLLErO YCTPOVCTBA OMOP B/ 110-220 KB
BE3 OTCOEAMHEHWA rPO303ALLMTHOIO TPOCA C TMBKUM
[JATYMKOM TOKA 27

YCTPOMCTBO CENEKTMBHOIO OMPEAENEHMA
MOBPEXAEHHOIO NPUCOEAMHEHNA N PACCTOAHUA OT
NOACTAHLUMM OO MECTA BO3HUKHOBEHMA OAHOPA3HOIO
3AMbIKAHWA HA 3EMJTIO 27

CUCTEMA OHNANH-MOHUTOPUHTIA HATMYUA FOPHOYNX
[A30B B PEJIE CM/TOBbIX MAC/TOHAMOJ/THEHHbIX
TPAHCO®OPMATOPOB 27

YCTPOWCTBO [/ CEPOCA FO10/ELHO-U3MOPO3EBbIX
OT/IOMEHWM C MPOBOAOB BO3AYLLHOM TMHUK

3/IEKTPOMEPESAYM (YBK-M) 28
NPOrPAMMHO-TEXHUYECKMI KOMMEKC

«3K P3A U ACYTI» 28
NPOrPAMMHO-TEXHUYECKMI KOMMEKC

«3K B/1» (NTK «3K B/1») 28
CMOCOE U3roTOBNEHWNA FTEPMETU3UPOBAHHOIO
3NNEKTPUYECKOTO KABENA 28
JTOKANNbHAAA CUCTEMA YNPABJ/IEHUA

OWN3ENb-TEHEPATOPOM 29

CUCTEMA 3ALLUTBI U (W) UHAUKALAN
HECAHKLIMOHWPOBAHHOTO ANCTAHLIMOHHOMO
BO3/ENCTBMA HA LIMOPOBBIE NMPUBOPbI YYETA
3/IEKTPUYECKOWM SHEPTUM 29

MHHOBALMOHHbBIE TEXHO/IOTMM MO CHUMKEHUIO

PACXO[A HA COBCTBEHHbIE HYK bl MOACTAHLI B

PAMKAX PEA/IM3ALIMW HALIVIOHA/TIBHOTO MPOEKTA
«3HEPTO3®PEKTUBHASA MNOACTAHLMSA» 29

TEPMO3/TEKTPOTEHEPATOP HA OCHOBE 3®®EKTA 3EEBEKA 30

YCTPOWCTBO 414 3ALWMTbLI M301ALUMN
SNEKTPOOBOPY/IOBAHWA OT rPO30BbLIX
M KOMMYTALMOHHbIX MEPEHAMPAXKEHMI 30

CNOCOB NOBbILWEHNA SOPEKTUBHOCTU .
SYHKLUMOHUPOBAHWMA BO3AYLUHOW 3/TEKTPUYECKOW CETU

C U30/IMPOBAHHOWM HENTPAJ/TbIO 30
CNOCOB ABTOMATUYECKOTO BOCCTAHOB/IEHMA
SNEKTPOCHABKEHMA B SNEKTPUYECKOWN CETU 30

YCTPOWCTBO MHTE/INIEKTYA/IbHOM TOKOBOW 3ALLMTbI
KABE/IbHbIX IMHWI OT OAHO®A3HbIX 3AMbIKAHWIA HA
3EM/IIO 31

MPU3MATUYECKMUIA INTUIA-MOHHBIN AKKYMY/IATOP C
KATOZIOM U3 JINTUN-KENE30-®OCHATA LIFEPO4 31

Bo306HOBNAEMbIE UCTOUHUKU SHEPTUM

KOMBUHNPOBAHHAA ABTOHOMHAA CUCTEMA

SNEKTPOCHABXEHNA 31
CMNOCOB MNONYYEHUA CUHTE3-TA3A
M3 PA3/INYHbIX BUAOB YITIEBOAOPOAHOTO CbIPbA 32

CMOCOB MONYYEHWS TOM/IMBHOTO rA3A A8 }
A3OMEPEKAYMBAIOLLIMX ATPEFATOB KOMMPECCOPHOW
CTAHLIMW U CHRUSKEHHOTO BOZOPOAA 32

CMNOCOB NMONMYYHEHMA BOOOPOOA
N YTNEPOAHOTO HAHOMATEPUANA, KATAJIM3ATOP ANA ETO

OCYLLIECTB/IEHMA

1 CNOCOB NPUFOTOBNEHMS KATA/IU3ATOPA 32
CMELMA/IbHBIE KABE/IN CEPUW UNIFLEX SE 33
BMOAHO/, BMOTOM/IMBHOIO INEMEHTA 33
YCTPOWCTBO [1A NPELOTBPALLEHWA 3ATPAHEHNA U
JETPAOALMM CONHEYHbIX MOAYNEN 33
CNOCOB NOMYYEHWA BUOTONNVBA

3 MAKPOBO/ZOPOC/IEN 33
CMOCOB BO3BEAEHNA BOJOCEOPHOTO KAHA/A
NONMUITOHAILHOIO CEYEHMA 34

OCOBEHHOCTM PACIMPOCTPAHEHMA .
M NMEPCMNEKTUBbLI OTKPbITUA CKOMNJIEHWUN BOAOPOA B A3AX

NOA3EMHbIX BOJ, CEBEPO-BOCTOKA POCCUU 34
BETPOIEHEPATOP C YCTPOMCTBOM /19 HATPEBA
JTONACTEM 34

KATATMTUYECKAA CUCTEMA AN1A SNEKTPOXMMUYECKOIo
MPOLIECCA NOYHEHMA MOJTIERY/IAPHOIO BOAOPOAA 35

YronbHasa NPOMbILLNEHHOCTb

CMOCOb ®OPMWPOBAHMA OTBAJIOB C OTAENEHNEM

OBOTALLEEHHOW ME/TKOW ®PAKLINM 35
ME/IbHUUA C BO/THOBOW MEPEAAYEN [1/1A MEPEPABOTKM

0TX0408B 35
ME/IbHUUA C 3AMKHYTbIM KOHTYPOM 36
CMNOCOB OBOTALLEHMA YA 36
AMMAPAT LUAXTHbIA TPAHCOOPMATOPHbI ALLT PB 37

BbIK/FOYATE/b PYAHWUYHbLIV LUTEMNCE/bHBIA TUMA BPH-LI 37

BbIK/IFOYATE/Ib ABTOMATUYECKMIM MOCTOAHHOMO TOKA
TUNA BAT-I 37

CNOCOB OBHAPYKEHWNA TEXHOTEHHbIX KO/IJTIEKTOPOB U
OLLEHKA ®UNTbTPALIMOHHbBIX CBOUCTB BAPLEPHbIX LIE/TMKOB

NIMKBUAOWMPOBAHHbIX LWAXT 37
KOMMJIEKT MHCTPYMEHTA 4214 MHOTO3TANMHOIO BYPEHUA
CBOEYHbIX BOCCTAIOLLNX CKBAXNH 38

AHHOTaLMKN HOPMATUBHBIX AOKYMEHTOB U
rocr
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MUH3HERO PoCEUM

HedTterasosbii KOMnaeKc

Ne 45-001-24
LUNBEPHAA 3AIJTYLKA C PYYHbIM YIIPAB/IEHUEM

PaspaboTka oOTHOCUTCA K 0bBnacTM  cTpouTeNbCTBa WU
aKcnyaTaumMm  TpybonpoBOAHbIX CUCTEM U MOXeT b6biTb
MCMONb30BaHa A1 PEeMOHTa W WCMbITaHUi Tpy6onpoBOAOB.
LLinbepHas 3arnywka C PyYyHbIM ynpaBAe€HUMEM COAEPKMT [Ba
C MarucTpasbHbiMK MaTpybKamu MonyKopnyca, COeAMHEHHbIX
MeXay COBOM CTAMKHbIMM LUMUABKAaMM, MPONYLLEHHBIMWU BHYTPU
TPy6YaTbIX OrpaHUUUTENEN, CTYMKALLMX OMOPOW ANA NEPEMELLEHNA
C UEeNnbHOW 4YacTblo M C OTBEPCTMEM, PaBHbIM OTBEPCTUIO
MarmcTpanbHbiXx naTpybKos, WMHGepom, B3aMMOAENCTBYHOLMM
C OAHOW CTOPOHbI C YMNAOTHUTENbHbIM 37€MEHTOM MepBOoro
nonykopnyca, a C [ApYrod CTOPOHbl C YNAOTHUTENbHbIM
3N1€MEHTOM NOABWUXKHOTO NON3YyHA CO CTOVMKaMU ANA ynpaBieHus
PbIYAXKHbIMU MEXaHU3MaMK, OZIMH pblyar U3 KOTOPbIX BbIMOIHEH
peryavpyembim no AanHe. BTopas cToliKa pbl4arkHOro MexaH13ma
pasmelleHa MOABUMKHO B KPWBONMHEWHOM HaKNOHHOM a3y
[MCKa yMnpaBieHwus, YCTaHOBAEHHOro MOABUMKHO-BPALLATeNbHO
Ha BTOPOM Mo/yKopnyce.

Takum obpasom, 6nrarogaps ToMy, 4TO onepaums «OTKPbITO-
3aKpbITO» WUBEpPHOIM 3aryLKU NPOU3BOAMUTCA OAHOBPEMEHHO
TPems  pblYaXKHbIMK, PABHOMEPHO pacnpefeneHHbIMK MO
nepumeTpy Non3yHa, MexaHu3mamu (no cyTu obpasys pblyaskHO-
KNMHOBbIM 3a¥MM), M3 KOTOPbIX TFOPU3OHTa/IbHbIE pblyaru
nepemeLLaloTcs OJHOBPEMEHHO MO BepPTUKa/bHbIM KaHasam
OrpaHMuUUTeNs U MO HAK/IOHHBIM KPWUBONUHENHbIM KaHanam
[OMCKa  yNpaBieHus, U3MeHAs MOJIOKEeHWe pPeryampyembix
pblYaroB, LWAPHWPHO CBA3AHHbLIX C MOA3YHOM, 3TO MNO3BO/AET
YMEHbLNTb MaccorabaputHble XapaKTEPUCTUKU  WnbepHOM
3aMyWKM C py4YHbIM ynpaBieHuem. Bonee Toro, npvmeHeHue
TPex PaBHOMEPHO pa3MELLEHHbIX MO NepuMeTpy Mon3yHa
perynmpyembix pblyaros No3Bo/seT PaBHOMEPHO MO OKPYKHOCTH
pacnpeaenuTs yaenbHoe AaBaeHue No BO3A4eNCTBUIO Ha wnbep,
YTO MONOKUTENBHO B/IUAET HA HAAEXHOCTb BYXCTOPOHHErO ero
YNNOTHEHUS.

PA3PABOTYMK: OBLLIECTBO C OTPAHUYEHHOU OTBETCTBEHHO-
CTbIO «/INAEP-CTPOM»

Ne 86-001-24
YCTPOWCTBO CYXAIOLLEE 6bICTPOCMEHHOE

YcTpoicTso cyXatouee bbicTpOCMEHHOE (YCB)
npefHasHayeHo AN U3MEHeHWsA CeyeHus MOTOoKa U Co34aHus
nepemeHHoOro nepenaza [faBNeHUs TPaHCMOPTUPYEMOro rasa,
C uenbd uMepeHua ero pacxoga Ha [UC razonpombicnos,
KOMMPECCOPHbIX CTaHLMIA, CTaHLUMIN NOA3EMHOIO XpaHeHUs rasa
n apyrnx o6bektos. YCB Mcnosb3yetca B KayecTse MepBUYHOrO
nsmepuTensHoro npeobpasoBartenia pacxosa rasa, 3aMepaemoro
MEeTOL0M NepeMeHHOro nepenasa AaBleHWa B COOTBETCTBMM C
IOCT 8.586.1-5-2005.

MpuHUMN paboTbl YCTPOICTBA CyKatowwero 6bICTPOCMEHHOrO
OCHOBaH Ha MeToAe M3MepeHUA pacxoda rasa C MNOMOLLbIO
avadparmbl. py  npoekTMpoBaHun TpybonpoBodoB pacyeT
YCBb npou3BogmMTCA UCXOAA U3 NpeAnosaraeMbiX XapaKTepuUCTUK
M3mMepAemMon cpedbl M XapaKTepPUCTUK CpeacTB M3MepeHui
(3aknagbiBaeTcA M3HAYaNbHO MUHWMMAMbBHBIA M MAKCMMabHbIN
pacxos, TPaHCNOPTUPYEeMOro rasa, ero Jas/ieHWe, [AuanasoH
usmepeHuii npeobpasosaTens nepenaja AasneHus). B xoge
aKcnyaTaumm  TpybonpoBoAoB  3ajaHHOroO  AvameTtpa  npu
BbIXOAE Ha MPOEKTHYID MOLLHOCTb MeCTOPOXAEHUIN WHOoraa
BO3HMKaeT HeobXoAMMOCTb B M3MEHEHUWU Nepenaga AaBneHus

M, KaK CneactBve, U3MEHEHUUM TEeXHUYECKUX XapaKTepUCTUK
YCb, B TOM u4ucie, B YacTU W3MEHEHUA T[eOMETPUYECKUX
napameTpos avadparmbl. [aHHbIN BOMpoc MOYHO
pewunTb, 3ameHuB nosHocTblo YCB ¢ yyeTom Heobxoanmbix
XapaKTEPUCTUMK  Cy)KaloLMX YCTPOMCTB, YTO nNpuBedeT K
OCTQaHOBKE  U3MEpUTEeNbHOrO  y4yacTka TpybonpoBoga u
3HAYUTENbHbIM 3HEPreTUYEeCKUM U MaATePUasibHbIM MOTEPAM.
MoHO pa3paboTaTb MHAMBUAYA/NbHbIE METOAUKM BbINONHEHUS
M3MEepEeHU, YTO NPUBEAET K YBENUYEHUID HeonpeaeseHHOCTU
KO3hOULMEHTA WUCTEYEHUA U COOTBETCTBEHHO K YBENUYEHUIO
OTHOCUTENbHOW pacLUMpPEeHHOM HeonpeaeeHHOCTU pacxoaa rasa,
yTO HeponycTMmo. Noatomy 3aga4elt ABnseTca usrotosneHme YCb
C U3MEHEHHbIMW reOMETPUYECKMMUN NapameTpamu guadparmol,
OoTBEYaKLLMMM pacyeTHbIM TpebosaHuam MOCT 8.586.2-2005 ana
auadparm 3a4aHHOro TMNa.

TexHWYECKMI1 pesynbTaT 4OCTUraeTCA YCTPOMCTBOM CyrKatoLmm
6bICTPOCMEHHbIM ~ AMAadpParMeHHOro TUMa AN M3MepeHus
pacxoga M KoAMYecTsa rasa, CoaepsKalium pasbopHbIid Kopnyc,
NoACOEANHEHHbIM NPY NOMOLWM NaTPYBKOB U COEAMHUTENbHBIX
dnaHueB K nsmeputensHomy Tpybonposogy. BHyTpu pazbopHoro
Kopryca Haxo4WTCa AeprkaTenb ¢ anadparmoit, NpeacTaBAAOLLMIA
cobOoi METa/IMYECKUIA AWUCK C KPYIIbIM  KOHLEHTPUYECKUM
oTBepCTMEM MO UEHTPY, npu 3Tom Auadparma CoAepsKuT
pabouyto MOBEPXHOCTb, C BXOAHbIM W BbIXOAHbIM TOPLAMM
paboueit MOBEPXHOCTH, PACMOIOKEHHbIMM CTPOrO MNapasnesibHo
APYr Apyry, YnNJOTHeHWe, KoTopoe obecneymBaeT MIOTHOE U
repmeTMyHoOe npuneraHue avadparmsl K gepykatento. Ceepxy u
CHW3Y KOPMYC repMeTUYHO 3aKPbIT KPbIWKAMW, BEPXHAA KPbILWKA
NAOTHO 3adMKCMpoBaHa K Koprycy Aepxartens pe3bb6oBbimu
COEAMHEHUAMM, PACMO/IONKEHHbIMM KaK Ha BEepXHEN KpbllWKe,
Tak M No o6erMm TopueBbiM CTOPOHAM AepxKaTtena. TeXHUYeCcKUm
pesynbTaToM ABASAETCA MOBbIWEHWe HaAEKHOCTM YCTPOMCTBa
NPy BO3MOXKHbIX Mepenagax JAaBAeHUA MW3MepsaemMoro rasa
NyTEM NAOTHOM UKCALMM KPbIWKM K KOPNycy Aep:KaTens
pe3b60BbIMU COEAUHEHUAMM, PACTONOMKEHHBIMU CBEPXY M MO
06enm TopLEBLIM CTOPOHAM AepyKaTens. TexHUYeckoe pelieHune
yCMewHo WCMo/b3yeTca Ha MPOM3BOACTBE HAa KOMMEPYECKMX
y3/1ax y4yeTa rasa rasaomsmepuTeNbHbIX CTaHLMIA.

PA3PABOTYMK: OBLLIECTBO C OTPAHUYEHHOU OTBETCTBEHHO-
CTbHO «[A3[TPOM TPAHCTA3 CYPIYT»

Ne 51-005-24

CUCTEMA PETASU®UKALINN CHUKEHHOIO
MPUPOAHOIO IA3A (CIr) KOTE/IbHOM

KOHCTPYKTOPCKO-TEXHONIOTMYecKana pa3paboTka OTHocuTCA
K perasndumraumm CIMI, raoe MCnosb3yoTca UMKAbl PeHKUHa
ona perasuduraumm Crl. PesynstaTom paspaboTku AsnfeTtca
nosblleHne 3GPEeKTUBHOCTM  perasmduKaumum  CHUMKEHHOro
npupoaHoro rasa (CMM), a Takke o06waa 3pdeKTUBHOCTbL
MCMoNb30BaHMA cOpacbiBAEMOro Tenia yxoaalmx rasos KOT108
KoTesibHOW M xonoaa CII. TexHUYecKuii pesyibTaT, Ha AOCTUXKEHNE
KOTOPOro HanpaBneHa 3asaBnsaeman pa3paboTKa, 3aKntovaeTca B
nosblleHnn 3pPeKTUBHOCTU perasvduUKaLmMm CUCTEMDBI 3a cyeT
3Hepruu, noaydyaemom oT TypboreHepaTtopa M MCMNONb30BAHUA
TENIOTbl KOHAEHCALMN BOAAHBIX MAPOB B YXOAALWMX AbIMOBbIX
rasax npu Harpese CI1TI.

[na [OCTUXKEHMA YKa3aHHOTO TEXHMYECKOro pesynbrata B
cucteme perasmdukaumm CMNI KOTeNbHON, coAep Kallen eMKOCTb
c CMNI, KpuOreHHbI Hacoc, Tenn00BMEHHUKM [AnA Harpesa
rasa 3a cyeT Tenmaa [AbIMOBbIX ra30B, MOCTYMalLWMX M3 KOTaa
KOTeNbHOM MO MarucTpanu AbIMOBbIX rasos, TypboaetaHaep ¢
9/1eKTPOreHepaTopoOM Ha OJHOM Basy, MArucTpanb AbIMOBbIX
rasos BbIMOJIHEHA B BMAE YeTbipex COODBLLAOLMXCA ra30Xx0408
— LEHTPaNbHOrO C PEry/IMPOBOYHbLIM LUIMGEPOM U UAyLLero oT
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KOT/1a KOTENIbHOM, ABYX ra30X0A0B, OTXOAALWMX OT LLeHTPasbHOro
rasoxofla W CHabXeHHblX pPeryMpoBOYHbIMK  WKbepamu
M B KOTOPbIX YCTaHOB/IEHbl TEN/J00OMEHHUKM — B OZHOM
Tenno0o0bMeHHUK gna Harpesa CMI, B Apyrom Tenno06MeHHWK
ANA Harpesa rasa, noctynatoowero us TypboaeTtaHaepa, oba
rasoxofia CHu3y COOBLLEHbl Apyr C APYrom MOCPeacTBOM
4YeTBEPTOro MOBOPOTHOrO Fa30Xo4a C YCTAHOB/IEHHbIM Ha AHe
cenapaLMoHHbIM YCTPOMCTBOM ANA yaasneHus obpasyrolerocs
KOHAEHcaTa 13 BOAAHbIX MAPOB, NPU 3TOM BXOZ, TeNN006MeHHMKa
ana Harpesa CINI coefMHEH C KPUOreHHbIM HACOCOM, A BbIXOZ,
C BXOoZOM TypbozeTaHAepa C 3/1EeKTPOreHepaTopomM Ha OA4HOM
BaNy, BbIxoA TypboaeTaHAepa B CBOK ovyepenb COeAUHEH C
Tenn100bMeHHUKOM A/nA HarpesBa rasa. BsepeHve B cocTaB
cuctembl  perasudukaumm  CMNI KoTenbHOM B Maructpanb
ObIMOBbIX a30B  AOMONHUTE/IbHLIX TPEeX ra3oxo4oB: AOBYX,
OTXOAAWMX OT LLeHTPAsIbHOrO razoxoda C Ten1006MeHHUKaMu
Harpesa CII, coeAMHEHHbIX CHU3Y MeXay coboil NOBOPOTHbIM
rasoxofloM, KOTOPbIA COeAMHAETCA C LEeHTPaAbHbIM Fa30X040M
KOTNa, npuyem rasoxofbl 060pPyLOBaHbl PEryIMpoBOYHbIMU
lwmnbepamm AN PerynmpoBKM pacxoda MAYLIMX B HUX AbIMOBbIX
rasoB; NOBOPOTHOrO ra3oxoga 06opyA0BaHHOIO cenapaumoHHbIM
YCTPOMCTBOM A/1A OTAENEHUA U3 OXNAXKAEHHbIX AbIMOBbIX ra30B
CKOHAEHCMPOBAHHOM BOAbI, NO3BONSAET NONYYUTb HOBOE CBOMCTBO,
3aKntovatolLeeca B UCMONb30BaHUM HU3KoTemnepaTypHoro CIT
A7 KOHAEHCaUMKM BOAAHBIX NAapoB M3 AbIMOBbIX Fa30B 32 KOT/IOM
M Tenna AbIMOBbIX ra3oB 3a Kowiom Ana nogorpesa CII go wm
nocne TypbogetaHaepa. [LonoNHUTENLHO MONYYEHHas SHepPrus B
TypboreHepaTope HanpasaseTcs Ha paboTy aneKkTpoaBuratenei
KOTe/IbHOMN.

PA3PABOTYMK: PELEPAJIBHOE TOCYAPCTBEHHOE BIOAMETHOE
OBPA30OBATE/IbHOE YYPEXAEHUE BbICLLIEFO OBPA3OBAHUA
«MYPMAHCKNI APKTUYECKMU TOCYAAPCTBEHHbBIU YHUBEP-
CUTET»

Ne 51-004-24

CUCTEMA TASUDPUKALINN CIHUMKEHHOIO
MPUPOAHOIO FA3A KOTE/IbHOU

KOHCTPYKTOPCKO-TEXHOMOTMYECKas paspaboTka OTHoCUTCA
K rasvomKaumMm CHKUNKEHHOro npupogHoro rasa (CMM), rae
peanusyetca UWMKN PeHKMHA npu rasmoukaumm CIMI, v moxeTt
6bITb MCMONb30BAHA AN MONYYEHUS TEMNNOBOMN, INEKTPUYECKOM
3HEPrMM M OAHOBPEMEHHO BOAAHOrO /ibAa, MPUIrOAHOro ANS
MWLLEBOM MPOMBbILLAEHHOCTH.

Pe3ynbTaToM BbINOAHEHWA KOHCTPYKTOPCKO-TEXHONOTMYECKOM
pa3paboTKu aBseTcA NnosblileHre 3GPEeKTUBHOCTM razmdurKaLmm
cnr B  NbAoreHepartope, nmeroLiem MaKCUMasbHbIN
KoadduumeHT Tennonepesaum npu ¢dasosom nepexoae CMNI B
ras, a BoAbl — B /Iefl, a TaK¥Ke nosbileHue obuiert 3dpdeKkTUBHOCTM
paboTbl KOT/NIOB KOTE/bHOW. TeXHUYECKUI pesynbTaT, KoTopbil
MOXeT OblTb Mnoay4yeH Mpu  OCyWecTBAeHUU Wu30b6peTeHus,
3aKkntovaeTca B nosblweHnn KN4 cuctembl B Lenom 3a cyet
NnpuvBOAA 3/MEKTPOABUraTeNIe arperatoB KOTENbHOW YCTaHOBKM
3/1eKTPO3HEPrM1en, Noay4aemMoin He TONbKO OT TypboreHepaTtopa,
HO W OT WCMNONb30BaHUA TeMNIOTbl KOHAEHCAUMWU BOAAHbLIX
napoB yXoAALMX AbIMOBbIX ra3os gna Harpesa CII, npu atom
OCHOBHOe Tenno, uayuiee Ha rasmoukaumto CII, nepepaetca
B /ibAoreHepatope npu ¢a3oBom nepexode BoAbl B /ed C
04HOBPEMEHHbIM MOyYeHNeM BOAAHOIO bAa, KOTOPbIN MOXKET
6bITb MPUMEHEH B MULLEBOW MPOMbILWAEHHOCTU. Kpome Toro,
CYLLLECTBEHHO  Y/YYLIAIOTCA 3KONOTMYECKME  XapaKTePUCTUKM
KOTN0B. [1N1A AOCTUXKEHUA TEeXHUYECKOoro pesy/abraTa B cucteme
rasuoukaumm CII KoTenbHoOM, cogepskawein emrocts ¢ CT,
KpUoreHHbI Hacoc, Tpybonposog nogaum Cl ¢ peryIMpoBoYHbIM
KnanaHom, TypboaeTaHZep C 371eKTPOreHepaTopom Ha OfHOM

Bajsy, Maructpanb [AbIMOBbIX ra3o0B, TennoobmeHHuKM (TO)
015 HarpeBa MPUPOAHOro rasa 3a cyeT Tensia AblMOBbIX a30B,
MarmcTpasb AbIMOBbIX Fa308 BbINOJHEHA B BMAE WMAYyLLEro OT
KOTEe/IbHOW LLeHTpasbHOro 06LWero rasoxofa, COeAMHEHHOro
C [ABYMA [JOMOJIHUTENIbHbIMM  Fa3oxoA4aMu, a WMEHHO Mo
HanpaB/lIeHUIO AbIMOBbIX Fa30B — HUCXOAALMM U BOCXOAALLMM
rasoxofamu, CHabKeHHbIMW PEryIvpoBOYHbIMKU LUMBEepammn u
YCTaHOBNAEHHbIMW B HMX TO Harpesa NPUPOAHOro rasa, npuyem
06a [OOMO/MHUTENbHbLIX a30Xo4a CHWM3Y COOBLWEHbI  MeXay
coboli C NMOMOLLbID MOBOPOTHOMO ra3oxo4a C YCTAaHOB/IEHHbIM
Ha AHe nocnegHero cenapauMoHHbIM YyCTpoMCcTBOM ana cbopa
W yAaneHua KoHAeHcaTa, Mpu 3TOM cucTema AOMNOJHUTENbHO
CHabeHa CcoegMHEeHHbIMM  Mexagy Ccoboil C  MomoLbio
Tpy6onpoBoAoB ibaoreHepatopom u TO-oxnagmTesniem NUTbeBo
BOAbl, MOCTyMalLen W3 yCTaHOBKM BOAOMOArOTOBKM, Kpome
TOro, NbZOreHepaTop coeauHeH ¢ Tpybonposogom nogaumn CHT,
Bxog TO-oxnagutens nNUTbeBOW BOAbl COEAMHEH C BbIXOAOM
TypbopeTaHaepa, a BbIxod ¢ Bxogom TO Harpesa MpUpPOLHOro
rasa, yCTaHOB/IEHHOTO B BOCXOZALLEM ra3oxoge.

PA3PABOTYMK: ®ELJEPA/IBHOE NOCYAAPCTBEHHOE ABTOHOM-
HOE OBPA30BATE/IbHOE YYPEKEHME BbICLLEFO O6PA30BA-
HUA «MYPMAHCKUI APKTUYECKUM YHUBEPCUTET»

Ne 61-002-24

BYPOBOW HACOC A4/191 HATHETAHWUA UAKOCTEN
A1 TEXHOJ/IOTUYECKUX HYXK HA CKBAMKUHAX

BypoBoli Hacoc OTHOCMTCA K OOBEMHbIM MOPLIHEBLIM
Hacocam, NpMMeHsembiM B HedTerazoBow chepe a8 HarHeTaHUs
MKUAKOCTEN Ha CKBaXKMHax. bypoBoit Hacoc UCNoNb3yeT NOPLLEHD,
KOTOPbIV ABWMKETCA BHYTPU UMAMHAPA. MPU ABUMKEHUMN MOPLUHA
CO34aeTcA paspeKkeHne, PaAcTBOP 3acacbiBaeTcs B LMAUHAP.
Mpy 0bpaTHOM ABUXKEHUWU MOPLUHA PACcTBOP BbITa/IKMBAETCA U3
UMAMHAPA Mo AaBneHuem. BbiMonHeHMe COCTaBHOrO LUTOKA
M3 ABYX AeTanei — LTOKa KpeWukonda M LTOKa MNOPLIHA —
ynpow,aeT 3ameHy NOpLHen B 3Kcnayatauuu. 3To He Tpebyer
NPUMEHEHMA CNeLManbHOro MHCTpymeHTa. Ocylectsiaerca
3TO CBMHYMBAHMEM LUTOKA MOPLWHA B cbope C MOpLIHEM CO
WTOKa Kpenukonda. s 3ameHbl NOPLWHA HEOBXOAMMO CHATUE
C KOHCTPYKLMM TONBbKO CbEMHOM YacTW LUTOKA (LITOKA MOPLUHS).
BbinonHeHve WTOKa cOOPHbIM He BAMAEeT Ha rabapuTbl Hacoca
M NO3BONAET PAa3MeCTUTb KamnaHHble KOPOBKM C BHyTpeHHeM
CTOPOHbI  1060BON  NAUTbI.  MOBbIWEHME TEXHONOTMUYHOCTMU
KOHCTPYKLMU OOCTUFAETCA UCKNOYEHMEM OTAeNbHOM AeTanu u3
KOHCTPYKLMKN dnaHua. OnaHew, 3aXKMMaeTca Mexay KianaHHOM
KOpob6KoN M nobosoi NAnTon. OH CAYXKUT ONA 3aBUHUMBAHUSA
N060BOMN KPbIWKKU, Yepes KOTOPYH OCYLLEeCTBAAETCA AO0CTyn K
UMAMHAPUYECKOM BTY/IKe C noplwHem. KnanaHHas kopobka nmeet
UMAVHAPUYECKUIA  BbICTYN, BHELWHAA MNOBEPXHOCTb KOTOPOro
npuneraetT K BHYTPEHHEW MOBEPXHOCTM OTBEPCTUA B S1060BOM
nauTe, PaCTOYEHHOrO COBMECTHO C HanpaBafAtoLLel KpeiuKkonda.
ObecneynBaeTca COOCHOCTb LUANHAPUYECKOM BTYIKN KNanaHHOM
KOpO6KM 1 cObopHOro WToKa. LnunanHapuyeckuii BbicTyn nmeet
BHYTPEHHIOIO pe3bby ANA 3aBUMHYMBAHMA I060OBOWN KPbILLKM.
B akcnayaTaumMm npu HEoBXOAMMOCTM 3ameHbl LWAUHAPOBbLIX

BTYIOK M nopwHei n1060Bas  KpbllKa OTBUHYMBAETCH,
obecneumBasn JOCTYN K aHHbIM AeTanAM.
TexHUYecKuit pesynbtaT  coCTOMT B MOBbILLIEHMM

TEXHOIOTMYHOCTM KOHCTPYKLMU U y/IYYLLIEHMMN SKCMNYATALMOHHbIX
cBolicTB BypoBOro Hacoca.

PA3PABOTYMK: AKLIMOHEPHOE OBLLIECTBO «KPACHbIV T'iPO-
MPECC»
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Ne 72-001-24
CrOCOB INOBbILUEHNA 3®PEKTUBHOCTU

™AaPOANHAMMUYECKUX METOLOB YBE/IMYEHUA
HE®TEOTAAYU I1/1IACTA

Pe3ynbtaT  BbINO/MIHEHWA  TEXHOMOrMYecKol  pa3paboTku
OTHOCUTCA K HedTeaobbiBatowelt NPOMbILLIEHHOCTU U MOMKET
6bITb MCNONBL30BaH Kak cnocob oTbopa KUAKUX YINeBoA0POL0B
1 3aKauKM BbITECHAIOLMX areHTOB, HanNpMMep BOAbl, YIIEKUC/IOro
rasa, BOAOras’oBbIX CMecel, TenjoHocuTenein w ap., Mpu
opraHusauMn rMAPOAMHAMMUYECKOr0 BO34EMCTBUM Ha MAact C
LeNblo AOCTUMEHMA MaKCMManbHoro sddekta oT M3MeHeHus
KUHEMATMKM MOTOKOB B CUCTEME CKBAXKUH.

TexHMYecKknit  pesynbTaT 3akiodaetcs B 3dhdeKTUBHOM
OpraHM3auMM CUCTEMbI MOALEPHKAHMA NNACTOBOrO AaBieHUA
(MNA) v nosbiweHnn HedTeoTaaum naacta (KUH).

Cnocob Bk/o4aeT OTOOP BOAbI U XKWUAKMX YINEBOAOPOLOB
Yyepes f06blBatOLLME CKBAXKMHDBI M 3aKauKy paboyero areHTa yepes
HarHeTaTe/IbHble CKBa)KMHbI, PEFUCTPALMIO MPOMbICNOBbIX AAHHbIX
no paboTe KaXAOM CKBaXKWMHbI, HA OCHOBE KOTOPbIX METOAaMM
MaLMHHOro 06y4eHnn BOCNPOU3BOAATCA UCTOPUYECKME 3aMepbl
[06bI4M BOAbI M YIJIEBOLOPOAOB, B MPOLECCE MHOrOBapMaHTHbIX

pacueTtoB  noAbWMpaloT  ONTMMasibHbIE  PEXMMbI  3aKauKu
BbITeCHAOWeEro ¢aonaa M pexMmbl paboTtbl f06biBalOWMX
CKBaXMH, obecneuvBalolimMe HauboMbWy  HAKOMAEHHYIO

006bl4y yrneBogopoaoB, ONTUMA/bHbIE PEXMMbI 3aKNablBalOT
B TPEXMEPHbIA TMAPOAUHAMMUYECKMIA CUMYNATOP, B KOTOPOM
NPOBOAMTCA NPOrHO3HbIN pacyeT M BblAAIOTCA OKOHYaTe/bHble
KOMaHAbl ONA YMNpPaBAEHWUA CKBAXMHAMKM B  pPydyHOM nbo
aBTOMaTUYECKOM pexkume. [lpu 3TOM AN OKOHYaATeNbHOro
33/aH1A ONTMMA/IbHbIX PEXKMMOB PAabOTbl CKBAXKMH UCMONb3YHOT
06beagMHEHNE HEVNPOHHOW CETU U reoNoro-rmapoanHaMmmnuyecKkomn
MoZenu, nossosiAtoliee chopmmnpoBaTb ONTUMA/bHbIE 3HAYEHUSA
npuemucTtocteit M [ebUTOB KUAKOCTU AN PeryimpoBaHus
nepepacnpegeneHus 3akauyku Bogbl. Ha ocHose reonoro-
rTMAPOAUHAMMYECKON MOLEAU U 33afaHHbIX ONTUMa/bHbIX
NPUEMUCTOCTEN C y4eToM AeBOUTOB KUAKOCTU PaCCUUTbIBAETCH
NporHosHas [obbiya HedTU M AONONHUTENBHO [06bITad HedTb
3a cYeT NPMMEHEHUA TMAPOANHAMMUYECKUX METOA0B YBEANYEHUS
HedTeoTaauM nnacTta.

PA3PABOTYMK: OBLLIECTBO C OTPAHUYEHHOM OTBETCTBEHHO-
CTbKO « TFOMEHCKNM MHCTUTYT HEDGTU U TA3A»

Ne 89-003-24

CrMoCcob ABTOMATUYECKOIO YINPABJ/IEHUA
MPOLIECCOM OCYLLKU TA3A HA
MHOIO®YHKLIMOHA/IbHbIX ABCOPBEPAX
YCTAHOBOK KOMI1/IEKCHOM MOArOTOBKU IA3A,
PACT1O/IOMEHHbIX HA CEBEPE POCCHUUN

Cnocob aBTOMATMYECKOro ynpaBieHWA MPOLECCOM OCYLLKM
rasa Ha M®A YKII BKAtoYaeT KOHTPOIb M yNpaBieHNe OCHOBHbIMU
napameTpamy  TEXHO/NIOTMYECKOTO  mpouecca  CpeacTBamu
aBTOMATU3MPOBAHHOM CUCTEMbI YNPABAEHUA TEXHOJIOTUMYECKUMU
npoueccamu (ACY TM), KoTopas paccyMTbiBaeT 3HayeHue
pacxosa Gp pereHepupoBaHHOro abcopbeHTa, Hanpumep A3,
N KOPPEKTMpPYeT ero 3HayeHue nyTeM BBeAEeHWA nonpasku A.
3HayeHne n 3Hak nonpasku A ACY Tl onpeaensaeTca ncxoaa u3
CpaBHEHMA 33[aHHOTO 3HAYeHWA YCTaBKM TemnepaTtypbl TOUKM
poCbl OCylleHHoro rasa TT.p.3. ¢ ero GpakTU4YecKku U3MepeHHbIM
3HayeHnem TT.p.¢. B peasibHOM macliTabe BpeMeHM, MCNONb3YA
610K KOppPEeKLMM MACcCOBOro pacxofa pereHepupoBaHHoro 30
(PA3r). BNOK KOppeKumMn ycTaBKM pacxoda OCYLUEeHHOro rasa B
LWITAaTHOM peXMme TPaHC/AMPYeT CUTHaAN YynpaBJeHUA Ha KpaH-

perynsaTop (KP), ynpaBnstoLLmii pacxofom OCyLIEeHHOTO ra3a yepes
M®A, obecneunBas cooTseTcTBME A00bIYM NNAHOBOMY 334aHUIO.
B cnyyae BbiaBneHUa npobaem c pabotoi abcopbLMOHHOM CeKL MM
M®A ACY TN nogaeT KOMaHAy Ha NOUCK HOBOM YCTaBKM pacxoaa
ocyleHHoro rasa ana storo M®A. Mo oKoOHYaHMM 3TOrO MOMCKa
ACY TN dopmupyeT coobuieHnn onepaTtopy O 3HAYEHUM HOBOW
YCTaBKM U HOBbIX MapameTpax LWTaTHOM paboTbl aToro MOA. ACY
TN dopmumpyet coobueHne onepatopy YKMI o HeobxogmumocTu
M3MeHeHUA pexxuma pabotbl YK,

MNpumeHeHne paHHOro cnocoba noO3BO/MAET  MNOBLICUTH
KayeCTBO YMNpaB/NeHUA TEXHONOTMYECKMM MpPOLECCOM OCYLUKM
rasa Ha YK, paboTatoweit B ycnosuax Cesepa Poccum, B pamkax
HOPM W OrpaHUYEHUI, NPeayCMOTPEHHbIX ee TEXHONOrMYECKUM
per1ameHToOM, CHU3WUTb POAb 4Yenoseyeckoro ¢akTopa npu
ynpaBAeHUM TeXHOOrMYEeCKMM MNPOLLeCCOM MNOATOTOBKM rasa K
[aNbHEMy TPaHCMOPTY, CBOEBPEMEHHO BbIABAATL U MapupoBaTb
BO3HMKLUME HewTaTHble CUTyauMuM B Mnpouecce MNoAroTOBKM
rasa K JanbHemy TpaHcnopTy. bnaropgapsa 3stomy ypaetca
noAfep)KMBaTb 3afjdaHHOE KayecTBO OCyLIAaemoro rasa npu
BO3HMKHOBEHMWM OTKNOHEHWIN B X0, TEXHOIOTMYECKOro npoLiecca
Ha VYKII, WCKAOUUTL YenoBeyeckuit ¢akTop nNpu MPUHATUMU
yNpaBNeHYEeCKUX peLleHnn U NOBbICUTb ONEepaTUBHOCTb B
NOUCKe MPUYMH BO3HMKHOBEHMA HewTaTHbIX cuTyauui. Cnocob
aBTOMATMYeCKOro Yynpas/JeHUA MNPOLLeCCOM OCYLKM rasa Ha
M®A YKIMI, pacnonoxkeHHbix Ha CeBepe Poccun, peannsoBaH
Ha 3anonApHom HedTerasoKOHAEHCAaTHOM MECTOPOXKAEHUM Ha
YKMM-1C, YKMA-2C n YKNI-3C 000 «lasnpom gobbiua Ambypr»
MAO «lasnpom». Pe3ynbratbl 3KchnayaTauuMyM MOKasaan ero
BbICOKYIO 3bdeKTUBHOCTb. 3aABnAemoe M3006peTeHne MOMKeT
LUIMPOKO MCMONb30BaTbCA M HA APYrvxX AeWCTBYIOWMX U BHOBb
OCBaMBaeMbIX T[a30KOHAEHCATHbIX MecTopoxaeHuax Cesepa
Poccun.

PA3PABOTYMK: OBLLIECTBO C OTPAHUYEHHOU OTBETCTBEHHO-
CTbHO «[A3[TPOM AOBbbIYA AMBYPI»

Ne 23-002-24
A/COPBLIMOHHAA YCTAHOBKA

MN306peTeHne OTHOCWUTCA K rasoBOM MPOMbILAEHHOCTU W
MOKET BbITb MCMO/b30BAHO A8 MOATOTOBKU YIEeBOLOPOAHbIX
rasos. A4copbLUMOHHan yCTaHOBKa ra3a BK/IOYaeT B cebs BXOAHble
cenaparopbl, Neyb, CenaparTop BbICOKOTO AaBaeHus 1 aacopbepsbi.

YcTaHOBKa MOATOTOBKM rasa OTIMYAETCA TeM, YTO OTBOZA
0TpaboTaHHOro rasa pereHepauuu nociae APOCCens coeamHeH
Yyepes MepBylo JIMHUIO MOTOKA OX/NAXKAEHHOrO OTPaboTaHHOro
rasa pereHepauuu C MPONAaHOBbIM XONOAUIbHUKOM, KOTOPbIM
yepes BTOPYI /IMHMIO MOTOKa OX/aXKAeHHOro otpaboTaHHOro
rasa pereHepauuMum  COeaMHEH C  HM3KOTEMMEpaTypHbIM
cenapaTopom,  CHabXeHHbIM  NepBOM  /IMHMEN  OoTBOAaA
OXNaKAEHHOro rasa cenapauuv W NepBOM AWHMEN OTBOAA
OXNAXKAEHHOTO YIN1IeBOLOPOAHOIO KOHAEHcaTa, nepsas JUHUA
0TBOZA OXNAMKAEHHOro rasa cernapauum CooblueHa CO BTOPbIM
peKynepaTMBHbIM TeNN006MEHHUKOM, KOTOPbIN TaK:Ke CoobLeH
C OAHOW CTOPOHbI C OTBOAOM YIMEBOAOPOLHOrO KOHZAeHcaTa
OT cenmapaTopa BbICOKOTO JasneHnsa. C  Apyroi CTOPOHbI,
yepes BTOPYI JIMHUIO OTBOAA OX/NAXKLAEHHOrO rasa cemapauuu
COObLLEeH C MMHMEN rasa cTabuamsaummn u Yyepes BTOPYIO JINMHUIO
OXNaKAEHHOTo YINeBOAOPOAHOr0 KOHAEeHcaTa OT cenapatopa
BbICOKOTO faBJieHWs COBMeLLeH C MepBOi /iMHWeN oTBoAA
OXNAKAEHHOTO YrIeBOLOPOAHOrO KOHAEHcaTa 4Yepes Hacoc OT
HM3KOTEMMNepaTypHOro cenapatopa B OB6LWMIA NOTOK, KOTOPbIM
COelMHEH C BepxHel YacTblo KOHAEHCALMOHHO-OTMapHOM
KO/IOHHbI. Ha aacopbumoOHHOM yCTaHOBKE OTBOA, OTPaboTaHHOro
rasa pereHepauuy nociae APOCCENs COEAMHEH C MPOMNaHOBbIM
XONOAUNBHUKOM, C LE/bl0  AOMONHUTENIbHOTO  OX/aXAeHus
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0TpaboTaHHOro rasa pereHepauuv 4o TemnepaTypbl MUHYC 25-
30 °C, ansa bonee NosHOM KOHAEHCALMW KUAKUX YINEBOAOPOLOB

M CHWXeHua noTepb ymesogopogos  C5+.CoeanHeHue
NPONaHoOBOrO  XONOAWAbHMKA  C  HU3KOTEMMEPaTypHbIM
cemapatopoM rasa MO3BO/MUT  HaMpaBUTb  OXJaXKAEHHbIN

0oTpaboTaHHbIV a3 pereHepaLum B NPONaHOBOM XONOAUNbHUKE
npu 3agaHHoM TemnepaType MuHyc 25-30 °C u pasneHuu
1,8-2,0 MMNa B HW3KOTEMMEpPATYpPHbIA CcenapaTop rasa, B
KOTOPOM OCYLLECTB/IAETCA HU3KoTemMnepaTypHasa cenapayus.
[anee oOTcenapvpoBaHHbIM  YIEeBOAOPOAHbIA  KOHAeHcaT
NnofaeTca HAacoCOM Ha HU3KOTeMnepaTypHyl nepepaboTky B
KOHAEHCAUMOHHO-OTNAPHYI0  KOMOHHY ANA  OKOH4YaTe/bHOro
KAaYeCTBEHHOIO pas3feneHusa Kuakon ¢asbl OT ra3oobpasHou.
B HuM3KOTemMnepaTypHOM cenapaTtope rasa B KuUAKyl ¢asy
nepexoauTt B 6GoAblUel CTEMEHW XKUAKUE YIeBoAopoabl, a B
NoAHMMAIOLMECS ra30Bble MOTOKMW — IeTKME YINEBOLOPOAbI.

PA3PABOTYMK: PELEPAJIBHOE NOCYJAPCTBEHHOE BIOAMETHOE
OBPA30OBATE/IbHOE YYPEXAEHWE BbICLLIEFO OBPA3OBAHUA
«KYBAHCKWUW TOCYAAPCTBEHHbIV TEXHO/IOTMYECKMM YHU-
BEPCUTET»

Ne 61-005-24

MAJ/IOTABAPUTHAS EYPOBAS YCTAHOBKA Y/1B-
600 (4X4)

ManorabaputHaa bypoBas ycTaHoBKa YAB-600 (4x4)
npefHasHadeHa ana bGypeHuA reosoropassefoudHblX (ruapo-
" WHXXEHepPHO-reoNIorn4yecKkmx, CTPYKTYPHO-MOUCKOBbIX)
BEPTMKA/MbHbIX CKBAaXXMH W WypdOB BpaLLATENbHbIM UK
KOMBUHNPOBaHHbIM cnocobom. OHa COCTOMT M3 KONAeCHOro
LaccM M CMOHTMPOBAHHOTO Ha Hem bypoBoro obopyaoBaHUA.
B ee cocrtaB BxoguT: - cwunoson arperat [-144; - paaHbii
YeTblIpexXUMANHAPOBBIN AM3e/bHbIN ABUraTeNb C BEPTUKa/IbHbIM
pacnonoxeHnem LUAVHAPOB.

OfHa M3 rnaBHbIX OCOBEHHOCTel MOTOopa — BO3AyWHOE
oxnaxaeHve, bnarogapa yemy yaanocb 3HAYMTENbHO CHU3UTb
Maccy M yNpoCTUTb KOHCTPYKLMIO arperaTa. [lBuratenib otanvaeTca
HaJEXHOCTbIO, 3KOHOMMWYHOCTbIO, HW3KMMMK 3aTpaTamu Ha
obcny:knBaHMe U pemoHT. [uapasnauydeckuin npmsog [CT-90
NpPUMeHseTcs A1a nepefayn KpyTALLero MOMEeHTa Ha WNNHAENb
BpawaTena. B Hem npumeHeH Hacoc HIM-90 u rugpomotop HI-
90. OH nos3BosnAeT NAaBHO peryiMpoBaTb 4acTOTy BpaLLeHUA
6ypoBOro MHCTPYMeHTa B AuanasoHe oT 9 ao 350 06/muH. 6e3
M3MeHeHWA o06OpPOTOB [ABUraTens W KpPyTALWEro MOMEHTa Ha
wnuHaene spawarena. Bpawatenb — cyxoro tuna. BpalweHune
OCYLLECTBNAETCA 3a CYeT ABYXPALHOM LenHon nepenaun,
bypeHune oCyLecTBASETCA Kak C NPOMbIBKOM, TaK U C MPOAYBKOW.
BMHTOBbIE 4OMKpaTbl BbICTaB/AOTCA B paboyee nosoxeHue YB/,
33 cYeT YeTbipex BUHTOBbIX YNOPOB. 3TO NO3BOAET MaKCUMMaIbHO
3aJeliCcTBOBaTb BeC bypoBOW YCTaHOBKM NMpu bypeHun. Pabouwnit
CTON W3roTaB/MBAETCA M3 JINCTOBOM CTasu TONWMHON 20 mm.
MauTta npeacTaBnser coboi ABe HanpasaslOWMX (wsennep),
JKECTKO CBapeHHbIX Mexay coboi. BepTator NpPombIBOYHbIN
npegHasHayeH 414 NoAayn NPOMbIBOYHOMN KUAKOCTU OT Hacoca
K 336010 CKBa)KMHbl U obecneyeHMs BO3MOMKHOCTU BpaLLeHUA
6ypoBbix Tpyd npu 6ypeHun. [na yBennyeHua npoxoaMmocTm
6ypoBbIX YCTAaHOBOK  YCTAHaB/IMBAIOTCA  KO/eca, KoTopble
NPUMEHSAIOTCA Ha TPAKTOPAX M CEIbCKOXO3ANCTBEHHbIX MalLMHaX C
WKHaMmu R16 pagnanbHOM KOHCTPYKLMU C PUCYHKOM NpOTeKTopa
NOBbILEHHOW MPOXOAUMOCTU. ITO obecneymBaeT HALEKHYIO
paboTy 6ypoBOW YCTAaHOBKM M XOpOLUEe CaMOOUMLLEHME.

Ha 6ypoBoi ycTaHOBKe ucnonb3yetca 6ypoBoi Hacoc
HB 200/80 TW3AP. OH npeaHasHayeH AAA HarHeTaHus
NMPOMbIBOYHOM XMAKOCTU B CKBAKMHY C Le/Ibl0 €e MPOMbIBKM
npu  reonoropassefKe,  CTPYKTYPHO-NMOMCKOBOM  BypeHum

rnybuHori go 2000 M, OCyLLecTBASEMOM BpaWATE/bHbIM U
yAapHO-BpalaTenbHbiM  cnocobom. Hacoc TaKkKe MOMXKHO
MCMOMb30BaTh A/1A TaMMOHAMKHbIX PaboT. [Oaa HOMWHANbHOM
NpPON3BOAUTENIBHOCTH Hacoca Heobxoguma nogava
rmapasanyeckon Kugkoct 30 A/MUH, HanpsaskeHue 12 B,
mouHocTb 30 BT. YBenmueHne ckopoctu bypeHus gocTuraertca 3a
CYeT HarHeTaHuA 6oNbLIOro AaBaeHMA BypoBOro pacTBopa B 30He
paboTbl BYPUABHOTO MHCTPYMEHTA. ITO No3BosAeT 3PpPeKTUBHO
OTBOAMUTbL paspylieHHyto nopoay. OT6op MOLLHOCTM Ha MalunHe
ocylecTBaaeTca oT gusenvHoro asuratena [-144 n nepepaetca
Ha UCMNONHUTENbHbIE MEXaHU3Mbl C MOMOLLbIO M PABANYECKOrO
npveopa. [aBneHue B rMApaBAWYecKol cucTeme co3gaerca
Tpema Hacocamu. MprUmeHeHMe TPexXnOoTOYHOWN FMApPaBANYECKON
CUCTEMbI MO3BOJIAET pPeasn30BaTb BO3MOXKHOCTb M/IABHOMO
perynMpoBaHus  060OpPOTOB  Ha  WNUHAENe  Bpauwiatens.
BO3MOXHOCTb perynMpoBaHUA YCWIMA U CKOPOCTU nogayuu
6ypOBOro MHCTPYMEHTa MO3BOMAET pPaLMOHANbHO MNofobpaTb
pexum bypeHus B 3aBUCMMOCTU OT cnocoba bypeHus.

PA3PABOTYMK: OBLLIECTBO C OTPAHUYEHHOM OTBETCTBEHHO-
CTbtO «TU3AP»

Ne 78-002-24

COCOB AOBbIYN HE®TU C BHYTPUKOHTYPHOM
3AKAYKOM BbITECHAIOLLIEFO ATEHTA

B ycnosuax noBbIWEHUA AONM TPYAHOU3B/IEKAaEMbIX 3aMacos
HedTM ON1A NnoAadepskaHuA U yBenndyeHus obbEmos eé ao6blun

B HacTosllee BPEeMA aKTMBHO WCMOAb3YIOTCA  Pas/iMyHble
TEXHONIOTUM,  Hampumep, ras3oBble  MeTodbl  YBEeJMYEeHUs
HedTeoTgaun. [Mpu peanusaumMm ynomaAHyTbIX MeTOAO0B B

KayecTBe BbITECHAIOLWErO areHTa MPUMEHSIOT, Hanpumep, rasbl
(yrneBogoposHbie, MONYTHbIN, YIAEKUCAbIN) UK Ta30KULKOCTHbIE
cmecu. MccnepoBaTtenamu yCTaHOBNEHO, YTo 6onee adpdpeKTUBHO
HedTb BLITECHAETCA areHTOM B PEXMME CMeLUVBAloLWerocs
BbITECHEHMA, MPU KOTOPOM MPOMUCXOAMT MOMHaA B3auMMHas
PacTBOPMMOCTb HarHeTaemoro B MIacT BbITECHAILWErO areHTa
M OCTaTouYHOM HedTU B MOPUCTON Cpeae, YTo, B KOHEYHOM MTOTe
nossonseT 3GHEKTMBHO NPOBOAUTL BbITeCHEHME HedTH, B TOM
yucne, U3 HU3KOMPOHMLLAEMBIX KONTEKTOPOB.

N306peTeHrMe oOTHocuUTCA K cnocoby [aobbium Hedtn C
BHYTPUKOHTYPHOM 3aKauyKOMN BbITECHAIOWErOo areHTa, M MOMeT
6bITb MCNO/MIb30BAHO B HedpTef06bIBAIOLLEN NPOMBILLIEHHOCTY.
TexHuyeckaa npobnema, Ha peleHWe KOTOPOW HamnpasaeHo
n3obpeTeHne, 3akaYaeTca B HU3KOM  3PdEeKTUBHOCTU
MCMO/Ib30BAHMA BbITECHAIOLWLErO areHTa B crnocobax fo6bium HepTH
npv peannsaummn ra3oBbiX METOAOB YBe/NMYeHUA HedTeoTaauu.
TexHUYecKui pe3ynbTaT, Ha SOCTUXKEHUE KOTOPOro HamnpasieHo
n3obpeTeHne, 3akatoyaeTcA B NOBbIWEHUN IPHEeKTUBHOCTU
MCMO/MIb30BaHMA BbITECHAIOLLEIO areHTa, Bblpa)KEHHOM B BuAe
OOMONHUTENbHOM A06bluM HedTU, NPUXOAALLENCA HA eguHULY
3aKaYaHHOrO BbITECHSAIOLLErO areHTa.

TexHu4eckuii  pesynbtaT  AOCTUrAeTCA  MPeasiOKEeHHbIM
cnocobom fo6blum HedTH, MPKU KOTOPOM: - MOIYHaLOT NapameTpbl
CKBa¥XMH, a TaKXe [JaHHble pe3ynbTaToB MNPOMbIC/IOBO-
reodpusnyecknx U/MAn  TMAPOAUHAMMUYECKUX  UCCNeA0BaHUIA
CKBaXUWH; - onpeaenalT MUHUMANbHOE AaB/ieHUe CMeCMMOCTU
BbITECHAIOLLLETO areHTa ¢ HedTbio; - ONPeeNnAtoT NPUEeMUCTOCTb
No MeHblUeil mepe [ABYX HarHeTaTeNbHbIX CKBAXKMH, a TaKe
3ab0liHOe 1 yCcTbeBOEe AaB/EHMA Ha MO MeHblueil mepe OgHOW
HarHeTaTe/IbHOM CKBa)KMHe, Npu KOTOpbIx obecrneynsaeTca
CMellMBaloLWeecs BbITECHEHWE; - OMNPeaenAlT  3HavyeHus
YAENbHOTO pacxofa BbITECHAIOLLLEro areHTa Ha eanHULy obbema
[06bITON HedpTM ANA HarHeTaTe/NbHbIX CKBAaXWH; - BblAENAOT
M3 BCeX HarHeTaTeNbHbIX CKBAa)XMH MO MeHbLUe mMepe OAHY
HarHeTaTe/NIbHYI0  CKBaXXMHY C  HaubONbLUMM  3HaYeHWem
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YOENbHOTO  Pacxofa BbITECHAMOLWEro areHTa Ha  eguHuuy
obbema A06bITON HedTH; - 3aKaUMBAIOT BbITECHAIOLWLMI areHT B
HarHeTaTesibHble CKBaKMHbI, MPUYEM 3aKauKy MPOBOAAT TaKUM
06pa3om, 4Tobbl Ha MO MeHblUel Mepe OAHOM HarHeTaTesbHOM
CKBaKMHe 3aboiiHOe W yCTbeBOe [aBAEHWA COOTBETCTBOBAU
MW MpEeBbIWANN paHee onpegeneHHble 3aboiiHoe M ycTbeBoe
[aBNEHUs, @ Ha MO MeHblUel Mepe OLHOM HarHeTaTesbHOM
CKBaXMHE C HaubOoNblUMM 3HAYEeHMEM YAENbHOro pacxona
BbITECHAIOLWLErO areHTa Ha eauHuuy obbema [06bITON HedTu
3a601MHOe 1 YCTbeBOE AaB/ieHMA BblI0 MeHbLLE, YEM YNTOMAHYTbIE
3aboliHOe 1 yCTbeBOE AaBNAEHUA; - OCYLLECTBAAT A06blvy HedTH
13 MO0 MeHblLUel mepe o4HOMN A06bIBalOLLEN CKBAXKUHDI.

PA3PABOTYUK: TTYE/TMYHOE AKLUMOHEPHOE OBLLECTBO
«[A3[POM HE®Tb»

Ne 78-003-24

MOJIMMEP-ANCMEPCHbINA COCTAB A4/14
YBEJ/IUYEHUA OXBATA HEO4HOPO/AHOIO
HE®TAHOIO INJIACTA 3ABOAHEHUEM

Monumep-AWCNEPCHBbIM COCTaB  A/f  YBENMYEHUA OXBaTa
HeoAHOPOAHOro HepTAHOro niacTta 3aBOAHEHWEM OTHOCUTCA
K HedTenobbIBatoOWEd NPOMbBIWNEHHOCTU ANA PeryimpoBaHuA
OUNBTPALMOHHBIX ~ XapaKTEPUCTUK  HedTAHbIX NAactos, B
YacTHOCTM, K COCTaBaM [ANA BOAOU3OMALMOHHBLIX paboT, u
MOKeT HalTh npvmeHeHWe npu paspaboTke HeoZHOPOAHbIX
HedTeHaCbIWEHHbIX  KOMNEKTOPOB. TexHUYeckuid  pesynbtart
— yBeNuyeHVWe OXBaTa HEOAHOPOAHOro HedTAHOro nnacTa
3aBOAHEHMEM 3a CuyeT BK/lOYeHVAs B paspaboTky paHee
HeoXBa4YeHHbIX OpeHnpoBaHnem HU3KOMNPOHMLUaeMbIX
HedTeHacbILLEeHHbIX 30H.

Monumep-ancnepcHbI  BOAOM3ONALMOHHbBIN  COCTaB  Ans
yBE/IMYEHUA OXBaTa HEOAHOPOAHOro HedTAHOro nnacTa
33aBOAHEHMEM COAepXuT, Mac.%: nonvakpunamug 0,01-5;
MUKpoapmupytolyo aobasky 0,01-5,5; Bogy — ocTanbHoe.
YnyyweHne  BOAOM3OAUpPYIOWENA  CMOCOBHOCTM  MoAuMMep-
OUCNEepCHOro CcoCTaBa [AOCTUrAeTcA 3a CyeT  YNpOYHeHUs
no/IMMep-AUCNEPCHOTO COCTaBa AMCNepcHon dasoi B BUAe
MWKpoapmupylowen p[obaBkM — 0OTXoda a/IloMOXPOMOBOTO
KaTanusaTopa MNpM MOKPOWM OYUCTKE ras3oB AernapupoBaHus
YIN1IeBOAOPOAHOrO  Cbipbsi  ANA MOAYYEHUSs MOHOMEPOB B
NPON3BOACTBE CUHTETUYECKMX Kay4yKOB (KaTaIM3aTOPHbIN LWaam)
c copepkaHmem 69-73 % okcuga antomuuma, 10-14 % okcuaa
xpoma lll. KaTMOHbI NONMBANEHTHbIX METaNI0B, COAepKalimecs
B LU/AMe, BbICTYMalOT B KauecTBe CLUMBATENA MOAMAKpUIaMmnaa.
MaccoBoe cooTHOLEeHMEe NoANaKpUAaMUAA U YKa3aHHOTO LWaama
B cocTaBe cocTtasndAet ot 1:1 Ao 1:2 cOOTBETCTBEHHO. YAy4dleHne
NPOHMKatoLWeN CcnocobHOCTM MNOAMMEpP-AUCNEPCHOrO COCTaBa
ONA yBE/IMYEHUs OxBaTa HEOAHOPOAHOro HedTAHOro nnacTa
33aBOAHEHNEM B TEPPUTEHHbIX KONNEKTOpPaxX AOCTUIaeTca 3a cyeT
3aKayku B MJ1acT NOJIMMEPHOro COCTaBa Ha OCHOBE MOAMMEpaA
nosivakpuiammnaa.

Monvmep-ancnepcHbI cocTaB cnocobeH MPOHMKaTb Brybb
niacta ¢ MuWHMManbHOW agcopbumein nonaMmepa Ha TOPHOM
nopogae, C COXpaHeHWem v AOCTaBKOW AeMCTBYIOLLErO BELLEeCTBa B
3aKauynMBaeMOM COCTaBe B yAaNeHHY 30Hy naacTa. MpumeHeHne
3aABNAEMOr0 NOSIMMEP-AUCNEPCHOTO COCTaBa A/A yBeAUYeHUsA
oxBaTa HeOAHOPOAHOro HepTAHOrO NAACTa 3aBOAHEHMEM MOXKET
YBE/IMYUTL OXBAT TEPPUTEHHOrO M/1acTa 3aBOAHEHMEM 33 CYeET
BKNOYEHMA B pa3paboTKy paHee HeOXBaYeHHbIX APEeHUPOBAHMEM
HU3KONPOHMLAEeMbIX HeTEHACBILEHHbIX 30H.

PA3PABOTYMK: ®ELEPAJIBHOE NOCYJAPCTBEHHOE BIOAMETHOE
OBPA30OBATE/IbHOE YYPEXEHWE BbICLLIEFO OBPA3OBAHUA
«CAHKT-TETEPBYPICKUI FTOPHbIV YHUBEPCUTET UMITEPATPY-
bl EKATEPUHBI 11»

Ne 78-006-24

CroCob MNPOBEPKU JOCTOBEPHOCTU 3HAYEHUN
TEXHOJ/IOTMYECKUX MAPAMETPOB [MPOLIECCOB
CTPOUTEJIbCTBA CKBAM{UHbI

Cnoco6 npoBepKM LOCTOBEPHOCTU 3HAYEHWI TEXHONIOTUYECKMX
napameTpoB MNPOLLECCOB CTPOWTENbCTBA CKBAXKMHbI OTHOCUTCA
K cnocobam ynpaBneHUs TEXHONOTMYECKUMM OMepaLusamu
CTPOUTENBCTBA M SKCMyaTaLMK A00bIBAOLLMX CKBAXKUH U MOXKET
6bITb MCMOMb30BaH A1 YCKOPEHWUA MPOLECCOB CTPOMUTENLCTBA
M COKpALleHWA W34epKeK Ha 0BYCTPOWMCTBO  CKBAMKMH.
CoBpemeHHble TexHonorMn obycTpoicTBa UM 3KCMAyaTauuu
CKBaXXWMH npeAnonaraioT cobiofeHne BbICOKUX CTaHAApPTOB
KayecTBa NpwW BbIMOJIHEHUM MHOMECTBA Onepauuii, HaunmHas co
CTapTa CTPOMTENbCTBA CKBaKMHbl M 3aKaHUMBas KOHcepBaLMei
W IMKBUAALMEN CKBAXKMH. B npouecce cTpoutensbeTsa, 406b1uM U
3KCMyaTaLMmM CKBAXKMH A8 A06blYM TEKYUYel cpesbl, coaepiKalLeit
yrneBogopoapl, Tpebyetca  cnegutb  3a  6e3omacHocTbio
NpoBOAMMbIX paboT, cobitofeHnem TEXHONOTUI CTPOUTENBCTBA
M 3KCMAyaTauuu, a TaKXKe MMEeTb YBEPEeHHOCTb B TOM, 4TO
nepcoHanom npoussegeHbl Bce paboTbl B nosHOM obbeme U
C Hag/iexalwmum kavectBom. lMomumo cbopa u BepuduKaumm
UHbOPMaLMKM, aBTOMATU3UPOBAHHOE CNEXKeHWe 3a npoLeccamu
CTPOWTENbCTBA M 0BYCTPOMCTBA CKBAXKMH AAET BO3MOXKHOCTb, NMPU
HeobXxo4MMOCTH, ONpeaenaTb Cpedy W 3HAYeHUA MnapameTpos
060py0BaHMA, MOMHOCTBIO CKPbITOrO B MPOLIECCE MPOBeAeHUA
paboT. HecobntogeHwe TEXHONOTWMIA, NPOMYCK  OTAE/bHbIX
onepauuii, nosyyeHne [aHHbIX HEHAZ/Iexallero Kadyecrsa
MOTYT MPUBECTM KaK K CHUMKEHWUIO 3PdEKTUBHOCTM, Tak U K
3HauMTENbHOMY YLepby ANA NepcoHana U oKpyKatoLLel cpesbl.

M306peTeH cnocob npoBepKM [AOCTOBEPHOCTM 3HAYEHWI
TEXHONIOTUYECKUX MNapameTpoB, GOPMUPYeMbIX Ha OCHOBe
M3MepeHHbIX, C MOMOLLbIO aTYMKOB U cpeacTB cbopa n 06paboTkm
MHPOPMaLIMKM, NAapaMETPOB B MPOLLECCE CTPOUTE/BCTBA CKBAKUHbI
C WCcnonb3oBaHWEM cepBepa BepudUKaLUW, YNpaBAsIoLLErO
6a30i AaHHbIX 3HayeHuli napameTpos. CornacHO HOBLUECTBY,

npu ocyuwecTtsieHnn aBTOMaTU3NPOBAHHOIO KOHTPOANA
3a TEeXHONONM4YeCKMMM napameTpamm nNpu  CTpouTenbcree
CKBaXXuH, OnAa 3HAYEeHUN  TEXHONOTUYECKMX napameTpos,

ob6a3aTenbHbIM ycnosnem GOpMUPOBAHUA KOTOPbIX ABAAETCA
MCMNo/Nb30BaHME NO 3apaHee 33aHHOMY aNrOPUTMY CBeAeHUM,
cobupaemblx B peMMe peasibHOro BPeMeHW C MPUBSA3KOW Ko
BpemeHu, obecneynBatoT noayyeHve cepBepom BepubuKalmu
3HAYEHUN TEXHONOTMYECKMX MapameTpoB M METOK BPeMeHM,
COOTBETCTBYIOLUMX 3HAYEHUAM, MO KaHanam CBA3W. 3ajatoT
TEXHONOTUYECKME MApPaMeTPbl, 3HAYEHMA KOTOPbIX MoA/exaT
BepudMKaLmMKM, 3a[al0T  NOCNeAO0BaTeNbHOCTb — peasnvsauuu
3TanoB CTPOMUTENbCTBA CKBaXKMHbl. OCyLEecTBAAIOT MPOBEPKY
[OCTOBEPHOCTM  3HAYEHWI  TEXHOIOTMYECKMX  NapameTpos,
NOMYYEHHbIX C MNepBUYHbIX NpeobpasoBaTenei, a TaKxKe
dopMMpyeEMbIX Ha OCHOBE M3MEpPEHHbIX, C MOMOLLbIO AATYNKOB
n cpeacts cbopa u 06paboTkM MHPOPMALMKM, MapaMeTpoB B
npouecce CTPOUTENbCTBA CKBAXKMHbI C UCMONb30BaHUEM cepBepa
BepuduKaumm, ynpasaawowero 6a3oil  AaHHbIX  3HAYeHUN
napameTtpoB. OnpegenstoT 3aBUCMMOCTUM MEXAOY 3HaAYeHUAMM
TEXHO/IOTMYECKMX MAPAMETPOB M COCTOAHMEM peannsaumun atana
CTPOUTENBCTBA CKBAXKMHbI C YY4ETOM B3aMMHbIX 3aBUCMMOCTEN
3HAYeHU, B TOM uYWUCAe pas3fesieHHblX BO  BPEMEHM.
MpoBepAlOT COOTBETCTBME MEXAY HeBepuPpUUMPOBAHHBIMU
NOMYYEHHbIMX  3HAYEHUAMMU TEXHONOTMYECKMX MNapameTpoB
N BEPUOULMPOBAHHBIMKU  3HAYEHUAMMU  TEXHONOTUYECKMX
napameTpOB COMMAcHO onpeaeeHHbIM B3aUMHbIM 3aBUCMMOCTAM
3HAYEHW, B TOM YMC/e pa3aeneHHbIX BO BpEMEHU, U GOpMUPYLOT



[TEPCNEKTUBHbIE HAYYHO-TEXHWUYECKWUE PA3PABOTKW ANA TIK. faitmxect matepuanos 3a | ksapran 2024 roga

MUH3HERO PoCEUM

yBegomneHnAa o COOTBETCTBUM UM HECOOTBETCTBUU 3HaYeHUN
napameTpoB AaHHbIX TEKyLeMy 3Tany CTOOUTE/NIbCTBA CKBAaXXUHbI.

TexHu4eckui pe3yanaT—o6ecnequV|e NOBbIWEHNA TOYHOCTU
ONTUMaAJIbHbIX TEXHO/IOTUYECKUX U ¢M3MHECKMX napameTpoB Ha
BCeX 3Tanax CTPOUTE/NIbCTBA CKBa*XWH, YTO BeAeT K NOBblIWEHUID
I'IpOMbILLII'IeHHOﬁ 6e30nacHOCTU U onTMMmM3auunm BCero uUukKna
CTPOUTENDBCTBA CKBAXKUH.

PA3PABOTYMK: [TYB/INYHOE AKLUMOHEPHOE OBLECTBO
«[A3[POM HE®Tb»

Ne 72-003-24

YCTPOWCTBO /11 MHOIOCTAANNHOIo
rMAPAB/IMHECKOIO PA3PbIBA I1/1ACTA

YCTpOWCTBO A4/ MHOTOCTagMMHOTO  rMAPaBAMYECKOro
pa3pbiBa Msiacta OTHOCUTCA K 0bnactu HedTerazogobbisatoLlei
NPOMbILUNIEHHOCTM, B YACTHOCTM K YyCTpoWcTBaM Ana A06bium
HedTn, N MOXKET BbITb MUCMOb30BaHO NPU pa3paboTKe HedTAHbLIX
MECTOPOXAEHWUA € UCMONb30BAaHWMEM  MHOTOCTaZMMHOIO
rMAPaBANYECKOro paspbiBa nnacra, MOUHTEPBA/IbHOTO
OCBOEHMSA, KUCNOTHON 06paboTke Npu3aboiHOM 30HbI 3a OAHY
CMYCKOMOABbEMHYIO OMepaLuio.

YCTpOMCTBO A1 MHOTOCTaAMMHOIO r’MAPaBANYECKOro pa3pbiBa
nnacta (FPMN) coaep>KUT BEPXHUI U HUKHUI nakepbl, nopT TP,
KNanaH, AKopb, NOKaTop MydT, NpoKanbiBaloliee YCTPOMCTBO.
Mpy 3TOM BEPXHUIM U HUKHMWI NAaKepbl BbINOJHEHb! YalleYHbIMK
N UMEelT He MeHee [BYX KOHYCOOOpa3HbIX YaLeUYHbIX MaHMKET,
a HUXKHWUI YalleYHblV Nakep CHabXKeH OTBEPCTUAMMU B BEPXHEWN
4acTu, MpPU 3TOM PaACCTOAHME MEXAY BEPXHUM YaleYHbIM
Nakepom U HUKHUM YaleyHbIM MaKepoM pasHoCUTCA AN
nosbopa  ONTUMANbHOMO  PACCTOAHWUA  MeXAZy nakepamu
ANA  06paboTKM HYXKHbIX WMHTEPBANOB NJacTa, MNepPeBOSHMK,
COCTOAWMIA M3 MNocnefoBaTelbHO YCTAHOB/EHHbIX LEeHTpaTopa
W nepeBOAHWKA [ANA pa3HOCa MNaKepoB, C 3aBepLUAoLLUM
nocnenoBaTelbHOCTb  LeHTpaTopom.  [lpuyem  Konuuyectso
LLEHTPaTOPOB U NEPEeBOAHMKOB AN Pa3HOCa MaKepoB, ¥eCTKo
COeAMHEHHbIX Mexay cobol, onpenenseTca reosormyeckumm
YCNOBUAMM CKBaXKMHbI, LUMPKYAALMOHHBIM KAanaH, UMetownin
orpaHuunTenbHoe pebpo B BepxHeM YacTM MNONOro LITOKa,
COMPUKACAETCA C KOMbLEBOWM NPOTOYKON, PAacnoNOKEHHOM BAO/b
Ha BHYTPEHHEN MNOCKOCTU HUMNKHEM U BEpXHEW 4acTu Kopnyca
UMPKYNALMOHHOMO  KnanaHa, npenaTtcTBylOWen nonagaHuio
3aKauMBAEMOro areHTa B KOHTYPHbIM Ma3 UMPKYAALMOHHOTO
KnanaHa. CKBaXKMHHbIN KOHTEMHep BbIMOMHEH C pa3MelLeHHbIM
B HEM aBTOHOMHbIM MPUOOPOM, CUMTbIBAIOLLMMCA MOC/Ae BCeEX
onepaumii, MarHUTHbIN YI0BUTENb COAEPHKUT LUIUHAPUYECKUNA
KOPMyC C pPaBHOMPOXOAHOW BHYTPEHHEN MONOCTbO, NpUYem
CHaApPY»KM Koprnyca BbINO/NHEHbI OTBEPCTUSA A/19 BCTaBKM MarH1ToB,
bUKeHpytoLmeca CTONOPHbIM KoAbLOM. Mpuyem noKatop myoér,
LLeHTPaTop, NOPT A/1A 3aKaUYKM KMUAKOCTM 06paboTKM NAacToB C
OTBEPCTUAMM MOKPbITbI BHYTPU U CHAPYXWU HUKENEBbIM C/0EM
ToNWMHOM oT 1 Ao 100 MKMm.

TexHUYeckMit  pesynbTaT  3aKaloyaeTca B MPoBeAEHUM
MHOFOCTaAMMHOIO FMAPABANYECKOro paspbiBa NacTta 3a OAHY
CMYCKOMOABLEMHYIO ONepaLyIo, CHUNKEHUN PUCKA 3aKNMHUBAHUA
M M3HOCA YCTPOICTBA.

PA3PABOTYMK: OBLLIECTBO C OTPAHUYEHHOU OTBETCTBEHHO-
CTbIO «HOBbIE TEXHO/1OTMN CEBEPA»
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Ne 72-004-24

UIJTIOCBEP/10 NMEP®OPATOPA HE®DTETA30BbIX
CKBAM{UH

Mrnocsepno nepdopatopa HedTerasoBbIX CKBAXKMH OTHOCUTCA
K TOPHOMY Aie/ly, B YaCTHOCTYM K YCTPOMCTBaM, NpeHa3HaYeHHbIM
ana neppopaunn  HedTerasosblX CKBaXKMH, 060PYyA0BaHHbLIX
ob6cagHbIMK Tpybamu. TeXHUYECKUM pelleHnem ABAAETCA TO, YTO
nocne nepdopaumm o0b6cagHON KOMOHHbI U LEMEHTHOTO KaMHA
MPU NPOXOXKAEHUM NOPOAbI MO AeUCTBUEM LLEHTPOBEKHOM Chbl
NPOBONOYHbIV BOPC PACXOAMTCA OTHOCUTE/NIbHO OCK BpaLLEeHUS,
TeM cambiM avameTp nepdopauMm CTAHOBUTCA 3HAYUTE/IbHO
6onblie, 6narogapA HAKOHEYHWKY, COCTOAWLeMY M3 nakeTa
NPOBONIOYHOrO BOPCA, ABMAIOLLErocA MPOAO/IKEHNEM TMOKOro
Bana, 060pyaoBaHHOrO 060MMON AN GOPMUPOBAHUA PENKYLLEN
YacTu, Ha KOHLLAX KOTOPOro HamnasaHbl TBEPAOCN/IaBHbIE pexyLme
anemeHTbl. Urnoceepno nepdopatopa HedpTerasoBbiX CKBaAXKMH,
copeprallee rmMbKuii Ban ¢ asneMeHTOM A/1A CBA3W C NPUBOAOM U
HaKOHEYHMK C pexyLLen YacTbio.

TexHUYecKum pesynbTaTom  ABAAETCA obecneyeHue
BO3MOMHOCTU PEryNMpoBaHUA auameTpa nepdopauun B 30He
dUNbTPaLMK rOPHOW MOPOAbI 32 CYET YBENIMYEHUA YA HAaKNOHA
PEXYLLMX KPOMOK MPOBO/IOYHOrO BOpCa Mof AelcTBMeM
LEeHTPOBEXKHbIX cun. [peasioskeHHOe TexXHUYecKoe pelueHue
no3BO/AET YyBEAMUYUTb AMameTp nepdopupyemoro oTBepcTus
B TOpHOM nopofe B 30He OuUAbTpauuu, ysBennumsas paebet
CKBaYKMHbl B CPAaBHEHMM C NPOTOTUMOM Ha 40 %.

PA3PABOTYMK: ®ESJEPA/IBHOE MOCY/JAPCTBEHHOE BHO/AMETHOE
OBPA30BATE/IbHOE YYPEM/IEHWE BbICLLIETO OBPA30OBAHUA
«TFOMEHCKUW MHAYCTPUAJIbHBIV YHUBEPCUTET»

Ne 78-007-24

CIr10OCOBb INTYLLUEHWNA TrOPU30OHTA/IbHbIX TA30BbIX
CKBAM{UH

MN306peTeHMe  OTHOCMTCA K HedTAHOM M rasoBok
NPOMBbILLEHHOCTU, @ UMEHHO K TEXHO/IOTUM TYLWEeHWS ra3oBblX
CKBa¥MH C rOpM30HTa/IbHbIM OKOHYAHMEM MOC/Ie TMAPOPa3PbLIBA
nnacta, 3a cdeT  obecnedyeHus  rMAPOAUHAMUYECKOTO
paBHOBECMA B  CUCTEME CKBa)KMHa-mnact C  MOMOLLbIO
obopynoBaHuA Aaa nposefeHus paboT Ha  peryanpyemom
AaBneHUU. TexHUYECKMM pe3ynbTaToOM  ABAAETCA  [aylleHue
rasoBblX CKBaXMH C HOPMaNbHbIMKU M aHOMaNbHO-BbICOKMMMU
NNacTOBbIMW AaBNEHUAMM. TEXHUKO-IKOHOMMUYECKUIA pesynbTaTt
[0CTUraeTca TeM, YTO 3aKauKy KUAKOCTU yLWeHNUs BeayT yepes
rMbKMe HaCOCHO-KOMMpeccopHble Tpybbl B MHTEPBaNA MOABECKM
XBOCTOBMKA C KOHTPO/IEM PAcXofa M MOCTEMEHHbIM MOAMKATUEM
Apoccens, npu 3TOM 3aKayKy MPOAO/MKAT A0 OCTaHOBKM
NPUTOKa W YCTAaHOBNEHWUA PaBHOBECUS B CUCTEME CKBaXKMHa-
NAact, NPOU3BOAAT CMNYCK TMOKMUX HACOCHO-KOMMPECCOPHbIX
Tpy6 B ropM30oHTa/IbHbIMA Y4acTOK CTBOMA A0 3a60A CKBaXKMHbI
C KOHTPO/JIEM [JaBneHus W ynpasAeHMem apoccenem, nocne
3TOro 3aKauyMBaloT PacYéTHbI 06bem 610KMPYIOLLEro COCTaBa C
OLHOBPEMEHHbIM MOABLEMOM MMBKMUX HACOCHO-KOMMPECCOPHBIX
Tpy6 [0 YypOBHA NOABECKM XBOCTOBMKA.

Cnocob BK/AOYaET 3aKayKy Ha 3260 CKBasKMHbI MO KOJIOHHE
HACOCHO-KOMMNpeccopHbiXx Tpy6 (HKT) ugxkoctv rayweHus,
6/10KMPOBKY  MHTepBana nepdopauum nytem nogaym B
FOPU30HTa/IbHbIA CTBO/ CKBaXMHbl B/IOKMPYIOLWEro cocTasa
B obbeme, HeobXxoOAMMOM AR MEPEKPbITUA 30Hbl MHTepBasa
nepdopaumm. 3aTem OCYLLECTBAAIOT MOAAYY KUAKOCTU MyLIEHWS,
yAenbHas MAOTHOCTb KOTOPOW HWMKe YAeNbHOM MAOTHOCTU
6710KMpytoLero coctasa. lpu 3Tom o06bembl 3aKauMBaeMbIX
NOPLUMIA KMUAKOCTU [YLWEHUA PaCCYMTLIBAOT TakMm obpasom,
YTOObI BbICOTA CTO/16@ MOPLMM KULKOCTU IyLLIEHUA OTHOCUTENIbHO
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NoBepPXHOCTU  BGJIOKMpYIOWEro  CoCTaBa, HaxoAsAuleica B
KonoHHe HKT, paBHAnacb BbicOTe CTONOA KUAKOCTU MNyLLIEHUSA
OTHOCUTE/IbHO NoBEepPXHOCTU 610KMpytoLLEero cOCTaBa,
HaxoaALeNnca B MeXTPYOHOM MPOCTPaHCTBE. 3aKauky KUAKOCTU
rayweHua BeayT uYepes rubkue HKT B MHTepBan noaBecku
XBOCTOBMKA C KOHTPOJEM pPacxofa M NOCTENEHHbIM MoAMKaTnem
Aapoccend. [py 3ToM 3aKauKy NPOAOIKAIOT 4,0 OCTAHOBKM NPUTOKA
N YCTaHOBNEHWA PaBHOBECMA B CUCTEME CKBaXXMHA — MJIaCT.
MpownsBoaaT cnyck rmbkmnx HKT B ropM3oHTaIbHbIN y4acTOK CTBOAA
[0 32608 CKBaXKMHbl C KOHTPOJEeM AAaBAEHWUA W ynpas/ieHUeM
apoccenem. [locne 3TOro 3akaumBaloT pPacyéTHbIi 0bbem
610KMpYtOLLETO COCTaBa C OAHOBPEMEHHBIM MOABEMOM TUOKUX
HKT po ypoBHA MOABECKM XBOCTOBMKA. 3aTem YyCTaHaB/AMBalOT
KUAKWI Nakep.

MTorom [JaHHoro crnocoba ABAAETCA  3ariylleHHas W
rotoBas K MNpPOBeAEHVIO JaNbHeWlnx paboT  CKBaXKMHa.
CoxpaHeHue NPOAYKTUBHbIX XapaKTepPUCTUK NIAcTa-KoNNEeKTopa
06ecneynBaloT yCTaHOB/NEHHON B UHTEpBase rOPU3OHTaNbHOMO
CTBO/IA BOKMpYIOLLEN MAYKOW.

PA3PABOTYMK: PELEPAJIBHOE NOCYJAPCTBEHHOE BIOAMETHOE
OBPA30OBATE/IbHOE YYPEXAEHWE BbICLLIEFO OBPA3OBAHUA
«CAHKT-TETEPBYPICKWU FTOPHbIV YHUBEPCUTET UMITEPATPY-
bl EKATEPUHBI 11»

Neo 78-010-24

TAME/IAA TEXHO/IOMTNYECKAA KUAKOCTBD,
COCTAB M CINOCOB /1A EE NPUrOTOBJ/IEHMUA,
CIOCOB INYLUEHNA CKBAMWH TAME/ION
TEXHO/IOMMYECKOM XUAKOCTbIO

lpynna wu306peTeHnid OTHOCUTCA K HedTesobbiBaloweln
NMPOMBILZIEHHOCTU, @ WMMEHHO, K 3aKaHYMBaAHWIO U PEMOHTY
HepTAHbIX U ra30BbIX CKBAXKMUH.

TexHUYecKnm pesy/nbTaTom nsobpeteHna  sBaseTca
obecreyeHne OAHOBPEMEHHO HM3KMX 3HAYEHUI CKOPOCTU
KOppO3uu, HU3KOW TemnepaTypbl 3amep3aHua (Huxke — 35 °C)
TAXKENOW TEXHONOTMYECKOM KWMAKOCTU, KPUOCTabUIBbHOCTH,
NMPUMEHEHME TAXENON TEXHONOTMYECKOM KUAKOCTU B LUMPOKOM
[AManasoHe MNacToBbIX AAaB/lEHWI, B TOM 4YMC/ie B YCIOBMAX
aHOMa/IbHO BbICOKMX MIACTOBbIX AABAEHMWI U B YCAOBUAX HUSKUX
TemnepaTtyp KpaiHero CeBepa 3a cyeT paclMpeHus AManasoHa
M3MEHeHMA MAOTHOCTM YKa3aHHOM KMAKOCTM, obecnedyeHune
YHUBEPCANbHOCTM, YTO [OMONHUTENIbHO obecneynBaer ee
NMPUMEHEHME NPU  PasANYHbIX YCAOBUAX W Ha  PasINYHbIX
MECTOPOXAEHMAX, a TaKKe ofHoBpemeHHoe obecneveHune
6€e30MacHOCTM M MPOCTOTbl  MPUTOTOB/IEHMS,  COXPaHeHue
bOUNBTPALMOHHBIX XapaKTEPUCTUK CKBaXKMH MpPU  MOBTOPHOM
BBOZE B 3KCMyaTaLmio.

TexHUYecKuit pe3ynbTaT A4OCTUraeTCa 3a CYET TOro, YTO COCTaB
ONA NPUTOTOBNEHUA TAXKENON TEXHONOTUYECKOW MKMIAKOCTU C
naoTHocTbio 0T 1,32 r/cm® ao 1,62 r/cm® npu 200 °C ans rayweHus
CKBaXXMH BKNIOYAET KaNbLMi-aMMOHWUIA HATPAT, X10PUA, KanbLusa,
WHIMBUTOP  KOppOo3uU. TexXHUKO-IKOHOMUYecKUM  3ddeKkTom
ABNAETCA yBennyeHne apeKTUBHOCTU 3aKaHUYMBAHMA U PEMOHTA
HedTAHbIX U ra30BbIX CKBAXKUH.

PA3PABOTYMK: OBLLIECTBO C OTPAHUYEHHOM OTBETCTBEHHO-
CTbKO «TA3MPOMHE®Tb HAYYHO-TEXHUYECKWU LIEHTP»

Neo 78-013-24

CrNOCOb OLLEHKN KAYECTBA CbIPbA 4/14
MOJ1IYYEHUA UTO/IbYATOIO KOKCA

N306peTeHne oTHocuTcA K obnactu HedtenepepaboTku,
B YaCTHOCTM K cnocoby OLEHKM KayecTBa CbipbA A/A
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NOAYYEHUA  WFOMIbYATOTO  KOKCa.  MronbyaTblil  KOKC — —
BbICOKOCTPYKTYPUPOBaAHHbIM yrnepoaHblIi maTtepuan
HedTAHOTO MM KAaMEHHOYTONbHOTO MPOUCXOMKAEHUA C HU3KUM
cofepraHuem retepoasniemeHToB M cepbl. OH XapakTepusyeTcs
BbICOKOW MIOTHOCTbO, aHU30TPOMNUEN U HU3KUM KO3DPULMEHTOM
Tepmuyeckoro paclwmpenunsa (KTP). Yem 6onee coseplieHHa
CTPYKTypa WMronbyaToro KOKca, TEM Bbllle TePMOMPOYHOCTHbIE
M 3KCKPUTUYECKME CBOWMCTBA W3rOTOB/IEHHbIX Ha €ro OCHOBe
rpadpuUTUPOBaAHHBIX 3/1EeKTPOAOB. OCHOBHbIM ycnosuem
NOMyYeHUA BbICOKOKAYECTBEHHOMO MUro/bY4aToro KOKca AB/AeTCA
KBaNMOULMPOBAHHBIN Nofbop M MOAroTOBKA MCXOAHOMO CbipbA
KOKCOBAHMA.

TpagMLUMOHHO B KayecTBe UCXOAHOTO CbipbA A1A MOAYYeHUA
HedTAHbIX WMroNbYaTbIX KOKCOB MCMO/b3YHOTCA AUCTUANATHbIE
KPEKUHI-OCTAaTKK, MNOJly4aemMble MNpU TEPMUYECKOM KPEKUHre
Ma/IOCEPHUCTBIX MNPAMOTOHHBIX WAW BTOPUYHbIX Fa30M/1eBbIX
dpakuumii, TAXKenble CMOAbI  NUMPOAM3a OT MNPOM3BOACTBA
MOHOONePUHOB, a TaKXkKe, TaK Ha3blBaemble, AeKaHTOWIU —
0CcBODOOXKAEHHbIE OT KaTa/M3aTOPHOM MbIAN TAMKENble ra3onau
KaTaIMTUYECKOTO KpeKuHra c yctaHoBku FCC. Bce 3T BuAbl
CbIpbsA XapaKTePU3YIOTCA BbICOKOW apOMATUYHOCTbIO, OCTAaTOYHO
BbICOKOW KOKCYEMOCTbIO, HMW3KOW 30/IbHOCTbIO U HU3KUM
coAepaHuem cepbl.

Mcnonb3yemble CTaHAAPTHbIE METOAbI OLEHKU KayeCTBEHHbIX

XapaKTEPUCTUK HePTAHOro CbipbA (NNOTHOCTb, KOKCYEMOCTb,
3/1IEMEHTHbIA M TPYMNNOBON YrNeBOAOPOAHbLIA COCTaB) He
BCerga MO3BONAKT  OUEHUTb  MPUrOAHOCTb  KOHKPETHbIX
BMAOB MOTEHUMANbHO MPUIOAHOMO CbipbA AR  NOMyYeHUn
BbICOKOKQYeCTBEHHOrO Mronb4aToro KoKkca. B 3Toi  cBA3W,
TPaAMLMOHHO, NPOBOAAT  KOKCOBaHWE  Ha NMUNOTHbBIX

YCTaHOBKax KOKCOBAaHUA W OMbITHbIM TMyTEM YCTaHaBAMBAOT
KOPPensALMOHHbIe 3aBUCMMOCTU KAauecTBa M IKCMAyaTaLMOHHbIX
CBOICTB M0/y4aeMoro yriepogHoro matepmana (Kokca, rpadura)
OT  KAYeCTBEHHbIX XapaKTepUCTUK  WCMOb3yeMOro  CbipbA
KOKCOBaHMA.

MN306peteH crnocob OuEHKM  KayecTBa
NPUroAHOro  Cbipbs AAA  NOJMYYEHUA MUrONbYATOrO  KOKCa,
BKNIOYAIOLLMIA  KOKCOBAHME  PasfiMyHbIX BUAOB  CbipbA C
Nosy4yeHMEeM KOKCOB, YCTaHOB/IeHWe rpaduyeckort 3aBUCMMOCTU
KayecTBa MNONYYEHHbIX KOKCOB OT MNapamMeTpoB  Cbipbs,
npyv KOTOPOM OMpeaensAlT  MUKPOCTPYKTYPY  MOMYYEHHbIX
KOKcoB B 6annax, gna 4Yero AAa CblpbA MyTEM 3/NEKTPOHHOM
GEeHOMEHONIOTMYECKON CNEKTPOCKONUU M3MEPAIOT ONTUYECKYHO
NAIOTHOCTb MOMOLWEHNA PacTBOpPa CbipbA B OPraHMYeckom
apoMaTUYECKOM pacTBopuTese B BUAMMON 06nacTv cnekTpa
nornoweHuna 420-600 HM M PaCcCUYUTLIBAOT MHTErPaANbHYIO CUITY
ocumnnatopa (MCO) B ykazaHHOM 061acTK CNeKTpa NOroLEeHUs,
YCTaHaBAMBAOT TPadUUECcKy0 3aBUCMMOCTb MUKPOCTPYKTYpPbI
Kokca B 6annax ot UCO cbipba, 3aTem B yKa3aHHOW obnactu
NOr/OLWEHNA  CNEKTPOB  OMNpeaensAtoT MyTemM  3N1eKTPOHHOM
GEeHOMEHONIOTMYECKON CNEKTPOCKOMMUM OMTUYECKYI0 MNI0THOCTb
NOr/OLWEHNA pacTBOpa MNOTEHLMaNbHO MPUTOAHOIO CbipbsA B
OpPraHMYeckom apoMaTUYECKOM PacTBOpUTEsE C MOCAeAyOWUM
pacyetom MNCO, u B 3aBucumoctTu oT nonyyveHHon WCO no
YCTaHOBNEHHOM rpaduyecKor 3aBUCMMOCTM OLLEHMBAIOT Ka4yecTBO
NoTeHUMabHO NPUTOAHOMO Cbipbsf MO MUKPOCTPYKTYpe KOKca B
6annax. M3obpeteHne No3BoaAeT NPOBOAUTb OLEHKY KayecTsa
Cblpbs 4N1A NPOM3BOACTBA MUFONIbYATOrO KOKCA.

PA3PABOTYMK: [TYB/INYHOE AKLUMOHEPHOE OBLLIECTBO
«[A3[MPOM HE®Tb»

noTeHUManbHO
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Neo 72-005-24
CMOCOB YIPABJ/IEHNA PEXXUMAMMU PABOTbI
JIOBbIBAIOLLMNX U HATHETATE/IbHbIX
CKBAMWH HE®TAHOIo MECTOPO/JEHUA U
MHOrOC/1I0MHAA UNK/INYECKAA HEAPOHHAA
CETb

Cnocob ynpasneHWa pexmMmamu paboTbl  A06biBalOLWMX
W HarHeTaTeNbHbIX CKBAaXKMH HeDTAHOrO MECTOPOXKAEHUA U
MHOFOC/IOMHAA UMKAMYECKas HeMpOHHas ceTb OTHOCWUTCA K
NPOrHO3MPOBAHUIO W yMpaBAeHulo AebUTOM KMAKOCTU Mo
CKBa)KMHaM HedTAHOro MecTopoXaeHus. [aa ocywecTBaeHus
cnocoba ynpasneHus paboTol HarHeTaTebHbIX U J06bIBAOLWMX
CKBa)KMH  HedTAHOr0O  MeCTOPOXAEHWA, OCHOBAHHOMO  Ha
YCTPOMCTBE YNPaBAEHUsA, UMEIOLLLEM UCKYCCTBEHHYIO HEMPOHHYIO
CeTb C UMKAMYECKOM CBA3bIO, CO34a0T MNporHo3 [aebuta
JKMAKOCTU BO BpemeHu. s co3gaHma nporHosa, Npu nepexoae
Ha CnefylowWwmnii  pacyeTHbI BPEMEHHOM LWar pesynbTathbl
pacyeTa, NoNy4YeHHble Ha BbIXOLAHOM HeMpoHe 3a MpeablayLwmii
BPEMEHHOM LWar, noJalT Ha BXOAHOW C/OM HENWpPOHOoB
Tekywero wara. MNocne obyyeHUs HEWPOHHOW CeTWu peLatoT
ONTVMM3ALMOHHYIO 33aZady Mo OnpeAeneHuto ONTUMaNbHOW
NPUEMUCTOCTA HarHeTaTe/IbHbIX CKBAaXXUH M AebuTa KUAKOCTU
nobbiBatowmx, obecneunBatollein ysenndeHve pebuta Hedptu.
MonyyeHHble 3HaYeHUs AEeBUTOB KMUAKOCTM U NPUEMUCTOCTEMN
YCTaHaBAMBAIOT Ha CKBA)KMHAX aBTOMATUYECKU WU BPYYHYHO.
YCTPOICTBO yNpaBAeHUaA pexmmamm paboTbl CKBaXKMH Ha OCHOBE
HEeMPOHHOM CeTU COAEPMKUT MHOTOC/NOVHYIO  LMKANYECKYHD
HEWPOHHYIO CeTb, BK/IOYAIOLLYIO: MEpPBbI  BXOAHOW C/NOW,
KO/IMYECTBO HEMPOHOB KOTOPOTO PAaBHAETCA KOIMYECTBY BXOAHbIX
AaHHbIX. HECKONbKO CKPbITbIX CI0EB, 06LLLEee KONMYECTBO KOTOPbIX
N KONMYECTBO COAEPNKALLMXCA HAa HUX HeMpoHOB noabupaetca
3KCNepMMeHTaIbHO. TPETUN BbIXOAHOW CNOM, copeprKalinii oanH
HEeMpOH, OTBEYalOLWMI 33 NpeacKasaHve AebuTa XKWUAKOCTM Ha
TeKylem BpemeHHOM ware. [1na yyeTta BpemeHHbIX 3ddeKToB
OOMNOIHUTENbHO BBEAEHA LMKANYECKAsA CBA3b MEXKAY BbIXOAHbIM
HEMpPOHOM, OTBEYAOWMM 33 AeOUT KUAKOCTM Ha npeaplayLiem
BPEMEHHOM Lare, W BXOAHbIM HEMPOHOM Ha TeKyllem
BPEMEHHOM LUare.

TexHUYEeCKUIt pe3ynbTaT — MOBbIWEHWe TOYHOCTM MPOrHo3a,
BO3MOXXHOCTb NPefCKasaHuA U3MeHeHua aebuta MUAKOCTU BO
BPeMeHU, NoAH60p ONTUMAIbHBIX PEXKMMOB PaboTbl A06bIBAIOLLUX
M HarHeTaTesIbHbIX CKBaXkWMH, OOECrneuMBaloWmx MNOoBblLEeHWE
£06b14n HedTH.

PA3PABOTYMK: OBLLECTBO C OTPAHUYEHHOU OTBETCTBEHHO-
CTbIO «THOMEHCKUW UHCTUTYT HE®TU U TA3A»

Ne 78-018-24

B/IOKNPYIOLLNIA COCTAB /14 [NYLUEHUA
CKBAM{WH, CM1OCOb ErO rNPUrOTOB/IEHUA U
CroOCOBb INYLUEHUA CKBAXUH

C UCIMNOJIb3OBAHUEM B/IOKUPYIOLLIETO COCTABA

Pa3spaboTka oTHOCKTCA K HedTerazonobbiBatollel obnactm, a
MMEHHO K TEXHOIOTUM [NIYLIEHWUA CKBAXKMH Ha MECTOPOXKAEHMUAX,
B TOM YMCNE OCNOXMHEHHbIX aHOMaNIbHO HW3KMMW MIACTOBLIMU
OABNEHUAMM, @ TaK¥Ke MHbIX 0bbeKTax pa3paboTku, U MoXKeT
6bITb  MCMONb30BaHa MNpPU PEeMOHTe CKBaKMH. CocTaB ans
TNYLWEHUA CKBAXMH, NPeACTaBNAEHHbIA CamMopaspyLLaloWmMmea
NOAMMEPOM TPEXMEPHOM CTPYKTYpPbI, NONYYEHHbI NOCPeACTBOM
CMelWunBaHMA B Boae MoaudMKaTopa MexaHUYecKMXx CBOWCTB,
MOHOMeEpa, CLUMBATENA U MHULMATOPA, U NOCAEAYIOLLEN CYLLKOW,
XapaKTepusywlminca KoabduumeHTom HabyxaHus B Boge He
meHee 4 Ha nepBbli AeHb Npu Temnepatype 40 °C v 6onee. Takke
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M306peTeHMe OTHOCUTCA K cnoc06y npuroTossieHnA CoCtaBa AnAa
ryweHUA CKBa*XMH U K NMPUMEHEHUK0 COCTaBa ANA ryweHuA
CKBaXXMH, NPU KOTOPOM OCYLWLECTBAAKT 3aKaykKy B CKBaXXWHY
MHEPTHOIO HOCUTENA C COCTAaBOM ONA MYLWEeHNA CKBAXKUH.

TexHu4eckuii  pesynbraT  3aKNloyvaeTcA B YNPOLLEHUU
npoLuecca pemMoHTa CKBaXMH M MOBbllWeHUU 3 eKTUBHOCTU
TNYLEeHUA CKBAXKMH Ha Pas/IMYHbIX MECTOPOXKAEHMAX B LUIMPOKOM
AuanasoHe naactoBbix Temnepatyp (o140 go 105 °C) n pasiMyHbIX
BPEMEHHbIX MHTepBasax (B 3aBUCMMOCTM OT BMAA PEMOHTA
CKBa¥KMH) Npu obecneyeHnmn BbICOKOM NPOAYKTUBHOCTM NpoLecca
yAaneHvua 61OKMpYIOLEro coctaBa noc/ie PemMOoHTa CKBAaXKUH U
COKpaLLeHMM BPEMEHW BblBOAA CKBaXWMHbl Ha pexxmm. CocTasbl
MOryT 6bITb WMCMNONb30BaHbl, Hampumep, AAA KanUTaNbHOro
PEMOHTA  CKBaXXMH  (PEMOHTHO-M30MALMOHHbIE  PaboThl,
YCTpaHEeHWe HerepmeTMYHOCTU 3IKCM/yaTaLMOHHOW KONMOHHbI,
yCTpaHeHWe NOCNeACTBUI aBapuii U Ap.); TEKyLero pemoHTa
CKBaXMH (3ameHa 1/unu BocctaHoBNEHMeE YacTelt 060pya0BaHUA
CKBAXMH, NepeBoj CKBaXKWMH Ha Apyrol cnocob skcnayaTauuw,
PEMOHT GOHTAHHbIX CKBAXKMH W Ap.) U APYrMX BUOOB PEMOHTOB
CKBaXXMH.

PasrPABOTYMK: [TYB/INYHOE AKLUIMOHEPHOE OBLLIECTBO
«[A3[POM HE®Tb»

Ne 23-003-24

YCTPOJHCTBO /1/19 NOAMOTOBKU
YI/IEBOAOPO/HOIO A3A K TPAHCIIOPTY

PaspaboTka  OTHOCUTCA K  YCTPOMWCTBY  NOATOTOBKM
YrNeBOAOPOAHbIX TAa30B K  TPAHCMNOPTY  aACOPOLMOHHbLIM
cnocobom B HedTErasoBon MNPOMBILLIEHHOCTU, BK/IOYAIOLWMM
OCYLWIKY, OTOEH3WHWBAHME rasa, a TaKXe KOMMNPUMUPOBaHUE
noAroTosneHHoro rasa ot 10 go 25 Mrlla. YcTpoicTBO BKAOYaET:
610K cenapaumm UCXOA4HOTO rasa C 0TBOAAMM YINIEBOAOPOAHOMO
KOHAeHcaTa 1 Boabl. Aok coegnHeH ¢ 610KOM aacopbUMOHHOM
OCYLLIKW M OTOEH3NHWMBAHUA ra3a, OCHALLEHHbIM TPybUaToM neybto
HarpeBa rasa pereHepaluu C OTBOAOM rasa, yr1eBoAOpPOAHOro
KOHAEeHcaTa W BOAbl MOCAe MPOBEAEeHUA pereHepauuu
agcopbeHta. bBnok aacopbUMOHHOM  OCYWKM COeaMHEH C
OOUMHOM KOMMNPECCOPHOM CTaHuMeln Yepes /AMHMIO OTBOAA
NOArOTOB/IEHHOTO rasa, KOTopan Yepes IMHUIO ra3a pereHepaLmu
coenHeHa c 610KOM aCOPOLMOHHOM OCYLLIKN U OTOEH3MHMBAHMA
rasa, KOTOPbI TaK»Ke cCoegUMHEH COBMECTHO ¢ 6710KoM cenapaumu
MCXOAHOrO rasa /JIMHUEN OoTBOAA YINIeBOLOPOAHOIO KOHAEHCaTa
c 6nokom cTabunusaumm  yrNesoAopOoAOB,  CHABMKEeHHbIM
OTBOAAMW CTabWNbHOTO KOHAEeHcaTa WM rasoB CTabuansaumu.
BnoK cTabunusaumm yrnesBogoponoB COeAMHEH C AIMHMEN Ha
COBCTBEHHbIE HYXAbl M C BNOKOM KOMMPUMUPOBAHUSA, BbIXOL,
M3 KOTOPOro COeAMHEH MW C NMOTOKOM MCXOAHOrO rasa, Uaun ¢
0TBOZOM OTPabOTaHHOro rasa pereHepauyu, WUaM C OTBOLOM
NOArOTOB/IEHHOrO rasa, OTAMYaloWMeca Tem, 4YTO AOMKMMHasA
KOMMNPECCopHas CTaHUMA coeAuMHEeHa /NIMHWEN OoTBOAA YacTu
NOArOTOB/IEHHOIO ra3a c A40MONHUTE/IbHO YCTaHOBAEHHbIM 610KOM
NOYyYEHUA CHMKEHHOTO npupogHoro rasa (CMr), cHabxKeHHbIM
otBogamu CMNI u Ton/AuBHOro rasa. Ha paHHOM ycTpoicTse
ona nonydyenuna CMNI gna rasa ¢ gasneHvem ot 10 go 25 Mla
npea/iaraeTcs MCnosib30BaTb Kak COBCTBEHHO MOTEHLMANbHYHO
SHEPruo CKaToro MoAroTOBNEHHOTO rasa, Tak UM ecTecTBeHHoe
OX/laXKAeHMe NOArOTOBNEHHOrO rasa Mpu CHUXKEHWW OaBNEHUA.
Mpy 3TOM B YCTAaHOBKax CXKWXXEHUA B KayecTBe XOJ04U/IbHOMO
areHTa WMCMNO/b3yeTcA YacTb CXHMUMKAEMOro NOArOTOBAEHHOr0
rasa, B 3TOM C/y4ae MPUMeEHsAIOT 6onee MpocTble LMKAbL: C
ApOCCenpoBaHMemM WU AeTaHLEePOM.

TexHuYecKkm pe3ynbTatom ABnAaeTcA pacwmpeHune
ACCOPTUMEHTA NPOAYKLMM 3a cHeT fobaBoyHoro nonyyenus CIIr,
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N TaKXe yBe/In4eHUA BbiIXo4a NPOAYKUUU 3a CYeT BblpaﬁOTKM
AOO0MONHUTE/IbHOro Ko/inyecTBa TONJIMBHOIO rasa.

PA3PABOTYMK: OBLLECTBO C OTPAHUYEHHOU OTBETCTBEHHO-
CTbtO «[A3[1POM TPAHCTA3 KPACHOAAP»

Ne 78-015-24

M/IABYYEE XPAHU/TULLLE KOMIMPUMWPOBAHHOIO
nPUPOLAHOIO IA3A

Paspabotka OTHOCMKTCA K obnactu XpaHeHus
KOMNpPUMMpPOBaHHOro npupogHoro rasa (KM u mokeT 6biTb
MCMONb30BaHa A/ ero HAKOMJ/IeHWsA, XpPaHeHWUA W Bblaauu.
MnaByyee XpaHWAMLLE  KOMMPUMMPOBAHHOIO  NPUPOLHOTO
rasa BK/toYaeT B ceba cucteMy XpaHeHUs B CTasibHbIX Tpybax,
KnanaHbl M Komnpeccop. baoku Tpyb yctaHaBAMBAOT B3aUMHO
neprneHaMKyNspHO Apyr Hag Apyrom, rMbKuiA nopBoaAwmi
rasonpoBof, YCTaHOBAEH C BO3MOXHOCTbIO Cbema, a cucTema
KNanaHOB COAEPMKMUT 3alMTHbIA KnanaH, obpaTHbIA KaanaH u
YPaBHUTENbHbIN KnanaH. TexHUYecKMM pes3ynbTaTom SBAAETCA
NoBbILUIEHME HALEMKHOCTU KOHCTPYKLMM XpaHuamwa KIr.

TexHu4eckuih  pesynbTaT  AOCTMraeTcd  Tem, 4YTO  Ha
YTANKENAOWEM OCHOBaHWW, KOTOpOe BbINOJAHEHO B dopme
NPAMOYFO/IbHOW MAWUTLI, YCTAHOB/MEH W30/MUPYIOLLUIA  Kopnyc.
Kopnyc BbinonHeH B ¢opme nosoro Kyba, Ha Kaxpoin 6okoBol
NMOBEPXHOCTU KOTOPOTO MKECTKO 3aKpeneHbl AKOPHbIE CUCTEMDbI, K
BHYTPEHHEeN NOBEPXHOCTM KOTOPOTO KECTKO 3aKpersieHa onopHas
KOHCTPYKLMA, KOTopas BbiNosHeHa B dopme nonoro kyba u3
BEPTUKANbHbIX BOKOBbLIX OMOP, KOTOPbIE 3aKpenieHbl K GOKOBbIM
CTOPOHAM M30/IMPYIOLLErO KOPMYCa, M U3 OMOpP FOPU3OHTA/IbHbIX
Yy OCHOBaHMA, MpM 3TOM OMOpbl BepTUKaNbHble 6OKOBbIE
OPTOrOHA/IbHO KECTKO 3aKpen/ieHbl C ONOPaMU FOPU3OHTA/IbHbIMU
M ONOpamMn ropm3oHTaNIbHbIMKU Y OCHOBAHMA, KOTOPblE KpenaTca
K OCHOBaHWIO M30AMpYyloLLero Kopnyca. BHyTpu nsonupytowero
Koprnyca B3aMMHO MeprneHAMKYNAPHO YCTAaHOB/IEHbl APYr Hapg,
apyrom 6710Kku Tpyb, KOTOpble COCTOAT M3 TpyD, Ha Kaxayt
M3 KOTOPbIX C 0BEenxX CTOPOH KEeCTKO 3aKpensieHa 3arnylika, B
LeHTpe KOTOPOM BbIMOMIHEHO OTBEPCTME, B KOTOPOE YCTAHOBJ/IEH
YPaBHUTE/NbHbIN  KNanaH, KOTOPbIA 3akpenneH ¢naHueBbiM
CoeaMHEHMEM C Kax Ao nocneaytoLen Tpyboi, Npy aTomM Kaxaas
Tpyb6a NOCNOMHO C BOSMOMKHOCTbIO CbeMa 3aKpeneHa Ha onopax
rOPU30HTa/IbHbIX W OMOPax TFOPU3OHTA/IbHbIX Y OCHOBAHUSA,
rTMOKUA NoABOAALLMI Fa30MPOBOA, C BO3MOMHOCTbIO Cbema
3aKpenieH K cepeavHe GOKOBOM NMOBEPXHOCTU WM30NPYHOLLETO
Koprnyca W coeguHeH 4Yepe3 dnaHueBoe coeauHeHue C
OOXMMHBIM KOMMNPECcopom. [LOXKMMHOW KOMMNPECCop YKecTKo
3aKpenaeH C BEPXHUM OCHOBAaHWEM MW30AMPYIOLWEro Kopnyca,
B OOKOBOI YacTU KOTOPOro BbIMOJIHEHbI OTBEPCTUA, B KOTOPble
YCTaHOB/NEHbI C BO3MOXHOCTbIO Cbema NePEXOAHMKM, B KOTOpble
3aKpenaeH ra3onpoBOJ, BbICOKOTO AaBNEHUA, B KOTOPbIW KeCTKO
YCTaHOBNEHbl TPOMHWUKK, MEPBbIA BbIXOA KOTOPOro COeAUHEH C
3alUMTHbBIM K/J1anaHoM, BTOPOW BbIXog, — C 0BpaTHbIM KianaHoM,
TPETUI BbIXOA — C YPAaBHUTE/IbHbIM K/1aMaHOM.

PA3PABOTYMK: PELEPAJIBHOE NOCYJAPCTBEHHOE BIOAMETHOE
OBPA30OBATE/IbHOE YYPEXAEHWE BbICLLIEFO OBPA3OBAHUA
«CAHKT-TETEPBYPICKWIA FTOPHbIV YHUBEPCUTET UMITEPATPY-
Libl EKATEPUHDbI 11»
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Ne 78-019-24

CroCOb NoArotoBKU rPob
HE®TETPOMbIC/I0BbIX XUMPEATEHTOB

U CINOCOb OINPEAE/IEHUA X/IOPOPTAHUYECKUX
COEAANHEHWI B HEGTEMPOMbIC/I0BbIX
XUMPEATEHTAX

PackpbIT cnocob noarotoBkM npob HepTenpombICN0BbIX
XMMpPeareHTos n onpeseneHus XN0POPraHNYecKmx
COeANHEHWI, BKIOYaOLWMM oT6op Npobbl HedpTENPOMBIC/IOBOTO
XMMpeareHTa; onpegeneHve MnoAAPHOCTM WAM HENoONSPHOCTU

npobbl  HedTENPOMbICIOBOTO  XMMpeareHta, B  C/ay4ae
nofApHoW npo6bl HepTenpoMmMbICNIOBOrO  XMMpeareHTa,
npeacTaBAeHHOM NHTMBUTOpPamM CONIEOTNIONKEHUA,

PacTBOPUTENAMMU  CONEOTIONKEHWUIN, KUCAOTHBIMM COCTAaBaMMU,
MHIMBUTOPaMM KOpPO3MU ANA BOAHbIX Cpef, OCYLLEeCTBAAOT
nobaeneHMe B nonspHywd  npoby  HedpTENPOMbICNIOBOro
XMMpeareHTa HenoNApHOro pPacTBOPUTENSA W OCYLWEeCTBAEHUE
3KCTparMpoBaHua; oTbop HEenoAAPHOro 3KCTPAKTa MNOASPHOWM
npob6bl HeGTENPOMbICNIOBOrO XMMpeareHTa; BBeAeHWe pacTBopa
HUTpaTa cepebpa B HEMONAPHbLIA IKCTPAKT MOAAPHON NpPobbI
HedTENPOMbBICIOBOrO XMMpeareHTa ¢ obecneyeHnem K36bITKa
MOHOB cepebpa A0 NpeKpalleHUA BbiNafeHWA 0CafiKa; CMeLleHne
HEenoNSPHOro 3KCTPaKTa NONAPHON NPO6bl HePTENPOMbICIOBOrO
XMMpeareHTa C MeTaNNopraHUYecKMMm CcoefvHEeHUEM BUCMYTA;
onpeaesieHne MaccoBOW A0/IM XNOPOPraHNYECKUX CoefuHeHuM
B nonApHoi npobe HepTENPOMbICIOBOrO XMMpeareHTa; B
cnyYyae HenonsapHow nNpobbl HedTENPOMbBICIOBOrO XMMpeareHTa,
npeacTaBAeHHOM MHIMbUTOpamm acdanbTo-cMon0-
napaduHoBbIx oTnoxeHuin (ACMO), pactBoputensmmu ACMO,
HedTEPaCTBOPMMbIMM  A€3MY/IbraTopamu,  AenpecCopHbIMU
npucagKkamu, OCYLLeCTBAAIOT BBeAEeHMe pacTBOpa HUTpaTa
cepebpa B  HenonspHyt  npoby  HedTEnpoMbICNOBOrO
XMMmpeareHTa ¢ obecneyeHnem u13b6bITKa MOHOB cepebpa
4o npekpaLeHma BblMaeHunA 0CajiKa; cmelleHune
HenonspHon npobbl HepTENPOMbLICIOBOrO  XMMpeareHTa ¢
MEeTa/INIOPraHUYEeCKUM COeaAMHEHUEM BWUCMYTa; onpeaeneHue
MaCcCOBOW [0NMN X/I0POPraHNYECKUX COeaUHEHUI B HENONAPHOM
npobe  HedpTEeNpPOMBbIC/IOBOrO  XMMpeareHTa € MOMOLLbIO
peHTreHobIlyopecLEeHTHON CNeKTPOMETPUM.

Cnocob obecneymBaeT BbICOKYIO TOYHOCTb U LOCTOBEPHOCTb
onpeaeneHuns KoAMYecTBEHHOTO COAEPHKAHNA XTOPOPraHUYECKUX
COEAMHEHWNIA, yMEHbLUEHME KOIMHYECTBA LIMK/I0B IKCTParnpoBaHus
M yMeHblueHMe ob6bema pPeaKkTUMBOB, HEeOobXOAMMbIX ANs
BblAe/IeHNA MOHOB X/10pa M3 NPOBbI XMMpeareHTa.

PA3PABOTYMK: [TYB/INYHOE AKLUMOHEPHOE OBLLIECTBO
«[A3[POM HE®Tb»

Ne 86-002-24

COCOB NPOBEAEHUA MHOIOCTAUAHOIO
TMAPABJ/IMYECKOIO PA3PbIBA I1/1ACTA

B CKBAMWHE C TOPU30OHTA/IbHbIM
OKOHYAHUEM

Cnoco6 npoBefeHUs MHOTOCTaAMIHOMO MAPABINYECKOrO
pa3pbiBa MAacTa B CKBAXKMHE C FOPU3OHTA/IbHbIM OKOHYaHWEM
oTHOCUTCA K HedTerasofobbiBatolweil NPOMbILNEHHOCTH, a
TOUHee 414 peanvsauMu WMHTEPBaNbHOTO MHOrMOCTaAUAHOIO
rMAPaBANYECKOTOPa3PbiBaN/IaCTaBCKBAXMHAXCTOPU3OHTAIbHbIM
OKOHYaHWeM. B HacToslwee Bpemsa Haubonee 3GPeKTUBHbLIM
METOLOM  UHTeHCMbUKALuMM  NPUTOKA  YIEeBOAOPOAOB U
nosbllweHnn HedTeoTAauM NPOAYKTUBHbBIX MAACTOB B CKBAXKMHAX,
B YaCTHOCTM C TOPWU3OHTA/SIbHBIM OKOHYaHWEM, OCTaeTcs
TEXHONOTUA TUAPABAMYECKOro paspbiBa niacta. Bo MHorux
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perMoHax, No MHeHW0 HEKOTOPbIX OTEYECTBEHHBIX M 3apyBeEHbIX
uccneposatesiel, 3T0 eAMHCTBEHHAs TEXHOIOMMS BOBNEYEHUs B
pa3paboTKy MecTOpOXKAEHUI € TPYAHOMU3BAEKAEMbIMM 3aMacamu

YrNeBOA0POLOB, MPUYPOYEHHBIMU K  HU3KOMPOHMLAEMbIM,
cnabofpeHnpyemblM,  HEOAHOPOAHbLIM M pacyNeHeHHbIM
KON/NEKTOpaM,  MO3BOMIAKOWAA  CYLLECTBEHHO  YBE/JIMYUTb

[06blYy YyrNeBoAoposoB W CAENaTb CKBaXKUHbI IKOHOMUYECKM
peHTabenbHbIMMU.

3afayeit 3aABnAemMoro uM3obpeTeHUA ABNAETCA MpoBeAeHUe
WHTEPBA/JIbHOrO  TMAPaBAMYECKOrOo  paspbiBa  Maacta B
KOHKPETHOM OTAENbHOM MHTEepBase ropM3OHTaNIbHOIO y4vacTKa
C BO3MOMHOCTbIO MPOBEAEHMA  3aKauYMBaAHWUA  KUIKOCTK-
paspbiBa U yOepKMBaHMA U3BbITOUHOrO pAasieHuas B 0be
CTOPOHbI OT KOMMOHOBKM. TeXHUYECKUI pe3ynbTaT 3ak/o4vaertca
B paspaboTke KomnoHoBku [Pl, nossonAtoweln npoBoAUTbL
WMHTEPBA/IbHBIN rTMAPABAMYECKUIA Pa3pbIB N1acTa C NPUMEHEHMEM
cucTeMbl  CTBOpYATbIX 0OpaTHbIX KnanaHos. [locTaBneHHas
3a4a4a U TEXHUYECKUI pe3ynbTaT JOCTUratoTCcA TeM, YTO cnocob
npoBeAeHUA  MHOFOCTaAMMHOMO  FMAPaBAMYECKOro  paspbiBa
nnacTa B CKBAaXXMHe C rOPM30HTa/IbHbIM OKOHYaHMEM BKItOYaeT
CNYCK KOMMOHOBKM [Pl ¢ aganTepom Ha KONOHHE HAaCOCHO-
KOMMPeCCOPHbIX TPYD B 3aKOHYEHHYIO 1 06CaXKEHHYIO CKBaXKMHY C
rOPU30HTaZIbHbIM Y4aCTKOM. B KOHCTPYKLMIO KOMNOHOBKM BXOAAT
nakep rMApaBAMYECcKOro AeNCTBUA, AKOPb BEPXHUM U HUNKHUWA,
BHYTPM KOMMOHOBKM MMeOTCA ABa CTBOPYATbIX 0O6paTHbIX
KnanaHa. CTBon0OBaA YacTb agantepa NPOXOAMT Yepes nakep U
MMeeT Ha KOoHLe nocagoyHoe ceao. llocne cnycka KOMMOHOBKM
B 33[,aHHbI MHTEPBaN OCYLLECTBAAETCA COPOC U MpOKayMBaHWe
lwapa A0 NOCafO04YHOro ceasia, NMPUKPENNeHHOro K CTBOJIOBOM
4yacTv agantepa cpesHbiMu WTndtTamun. Janee B KonoHHe HKT
co3gaeTca u3bbIToYHOE JaBNeHUe, 33 CHET Yero oCyLLecTBaAeTcA
cpesaHne WTUGTOB B MaKepe T[MAPABAMYECKOTO AeNcTBUA,
NPONCXOAUT NepemelleHne AKOpeil 1, 4To, B CBOIO, oyepesb
fedopmupyeT  MaHKeTy nakepa. [Jedopmauma  maHKeTbl
cnocobcTByeT repmeTMHHOMY PasobLLeHUI0 MHTepBanoB A0 U
rnocae KOMMNOHOBKMK. [oc/ie 3TOro OCyLLLeCcTBAAETCA CTPaBAMBaHNE
fdasneHus B KosoHHe HKT u npoussoauTcsa HaTAXKa He bonee
2 7tc. MpoucxoauT cpesaHue WTUGTOB B MOCALOYHOM cepne
CTBO/NIOBOM YacTu aganTtepa. [Ipon3BoauTca pasrpyska Ha nakep
He meHee 5 TOHH, M CTBOJIOBaA 4acTb aganTepa nepemeLlaerca
BHM3. LLlap 1 nocagoyHoe cep/io BbiNnagatoT U3 CTBONOBOW YacTU
afanTtepa. [anee oOCyWecTBAAETCA 3aKayMBaHWE KUIAKOCTK-
paspbiBa B KOMOHHY HKT, *KMAKOCTb 3anonHAeT YacTb obcagHoM
KOMIOHHbl HWXKEe MaKkepa M 3a CYeT W3ObITOYHOTO [JaBNeHUA
06pasyloTcA  TeXHONOrMYeckne TpelmHbl B NPOAYKTUBHOM
nnacte. [lanee ocyuecrennerca nogbem KonoHHbl HKT, ctBosioBasn
YyacTb afanTepa BbIXOAMT U3 NaKepa, YTO CNocobCTBYeT 3aKPbITUIO
CTBOPYATLIX 0BPATHbIX KAAMaHoB.

Takum obpasom, ocylecTeaneTca MHTepBa/sbHOE
npoBeAeHMe rMApPaBIMYECKOro paspbiBa N1acTa C Noc/ieayoLUm
nepeKkpbITUEM WHTEpBasa W YAEPKMBAHUA [aBAEHUA MOA
nakepom. [anee npoussogAtcA paboTbl NO rMApPaBANYECKOMY
pa3pbiBy naacta B HEOHXOAMMOM KOJIMYECTBE C OCTaB/EHUMEM
NMaKkepoB B CTBOJIE CKBaXKMHbI. [ocne npoBeaeHma HeobxoaMmoro
KoNMYyecTBa WHTepBasioB [Pl B ropu3OHTa/IbHbIM Y4YacCTOK Ha
rmbkoi Tpybe cnyckatoT ¢pes, OCyLecTBAAT pasbypusBaHue
ocTaBLelicsa nocne P KOMNOHOBKM C BbIMbIBOM METaN/INYECKOM
N Pe3VHOBOM CTPYXKM Ha MOBEPXHOCTb. B KOHLe npoBeaeHus
paboT CKBa*KMHY OCBaMBalOT, CMYCKAlOT BHYTPUCKBAXKUHHOE
060pya0BaHME U BbIBOAAT €€ Ha PEXKUM.

PA3PABOTYMK: OBLLIECTBO C OTPAHWYEHHOW OTBETCTBEHHO-
CTbtO «[A3[NIPOMHE®Tb-TEXHO/IOMMYECKUE MNAPTHEPCTBA»
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Ne 71-006-24
ABTOMATU3UPOBAHHAA CUCTEMA YTPABJIEHUA

3AMOPHO-PETY/INPYIOLLEN APMATYPOU
[A30PACIPE/IE/IUTE/IbHOM CETU

ABTOMaTM3MPOBaHHAA CUCTEMA  YMpaBAEeHWA  3arnopHO-
perynavpytoLLei apmaTtypoi rasopacnpesenmTensHoi
CeTM OTHOCUTCA K TeXHWKe pacnpeseneHus MpUpoaHOro

rasa M MOXeT OblTb WCNonb3oBaHa ANlF AUCTAaHLUOHHOMO
MOHUTOPUHTA n ynpasneHusa 3anNopHO-peryanpytoLLen
apmaTypoi rasopacnpegenuTtenbHoi cetn. CucTema COAepKuUT
OMCMNETYEPCKUI NMYHKT U MOAY/IM MOHUTOPUHIA U yrnpaBaeHus
3aMNOpHO-perynnpytowein  apmatypoli € KOHTposinepamm,
npvemonepegaoWmnmmn y3namm ana obmeHa WHPopmauuen,
npuBoA, YMpaBleHUA 3anopHO-pPeryMpytowei  apmaTypon,
OATYMKWM OABNEHMA Ha BXOLE W BbIXOAE, AATYMKM MOSOMKEHUA
3anNOpPHO-peryanpytoLLein apmatypbl, 610KM n3MepeHus pacxoaa
rasa, 6/10KM CpaBHEHMA YaCOBbIX M MMUHYTHbIX PACcXOA0B rasa,
ynpasnsemblit 610K BpPeMEHHOW 3afep:KKu, B6/0K CpaBHEHWUA
OaBNeHVA Trasa, Craaxusatiowmii  Gunbtp, uHBepTOop, 610K
Bbl€NIEHNA MONOXKMUTENbHbIX 3HAYeHWI, NepBbli, BTOPON WU
TpeTUi Npegynpexkaatowmne n oTcekatowme 6710KM CpaBHEHUS,
nepsblii, BTOPON W TPETUM [ATYNKU Npesynpexpatomx u
OTCEKALWMX 3HAYeHUN, O6NOKM perucTpauum cpabaTbiBaHUA
npeaynpexXaatoLmx U OTCeKatoLWmx BNOKOB CpaBHEHWA, YPOBHeN
CUrHANOB CBA3M, 3apAfa aKKYMy/NATOPA U COCTOAHMA OXPaHHOM
CUrHaNM3aLmu.

TeXHU4YecKUM pesynsTaTom ABnAeTcA noBbllleHue
[OCTOBEPHOCTM BbIPabOTKM Npeaynpeaalowmx CUrHaAoB O
NPOABNEHUN aBapUMHbIX CUTYyaLMI WM HALENKHOCTU 3aKpbITUA
3anopHo-peryavpylowero  06opyaoBaHus  AlA  NOBbIWEHUR
6e30MacHOCTM 3KCNNyaTaLMm ra3opacnpesenuTenbHbIX CeTei.

PA3PABOTYUK: AKLUMOHEPHOE OBLLIECTBO «TA3[TPOM ITA30PAC-
MPELAEJIEHUE TYJIA»

Ne 31-002-24
CroCob CHUMEHWA CEPbI B HE®TEINPOAYKTAX

MN306peTeHne OTHOCUTCA K Crnocobam CHUMKeHUA cepbl B
Cbipoii HedGTU U MOXKET BbITb UCNOL30BAHO B HEPTEXMMUYECKON,
HedTenobbIBatOWEN, HepTerasoBon n HepTenepepabaTbiBatoLLel
npomblleHHocTU. M306peTeHne KacaeTca cnocoba CHUMKeHUA
cepbl B HedpTenpoayKTax, B KOTOPOM MNPUMEHSAETCA PearexT,
CMeLINBaeMbli C UCXOAHbIM CbIPbEM A0 MONYYEHUA TOMOreHHOM
cmecu, KoTopas nojaetca B peaktop, rae obpabatbiBaeTcs
COBMECTHO C GeppOMarHUTHbIMM 31eMEeHTaMM BO BpaLLatoLLLemMcs
3/1eKTPOMArHUTHOM Mo/e, UM 3aTem MOCTynaeT Ha cenapauuio
onAa otaeneHnsa GeppoMarHUTHbIX 4YacTul, BOAbl W OCajKa.
B npeanorKeHHOM pelleHnn B KayecTBe peareHTa UCnosb3yeTcs
20 % pacTBOp nepekucu Bogoposa B konuyectse 20 % obbema
MUCXOAHOIO  CblpbA,  TOMOTEHWU3MPYIOWMICA C  UCXOAHbIM
cbipbem npu nogorpese o 60 °C B 6ypepHoi emKocTH, fanee
romMoreHHasa CMecb MoJAeTcA B peakTop, rae obpabatbiBaertca
npyv  BO34eNCTBMM  GEeppOMarHWUTHbIX  3/1eMEHTOB,  3aTem
nepemeLlLaeTcs A1A OCANKAEHUA W YNIOTHEHWA MHOPOAHbIX
Ten U U3bbITOYHOM BOAbI B MOC/NEAOBATENbHO PACMONOXKEHHbIE
OTCTOMHUKU-CEAMMEHTATOPbI.  Mcnonb3oBaHWe B KayecTse
peareHTa 20%-ro pacTBopa Mepekucu BOAOPOAA B KOAMYECTBe
20 % obuwero obbema Hanpamyto 06ecneynmBaeT CHUNKeHUe
cebecToMMOCTM npouecca, 3a CYET HEeBbICOKOW CTOMMOCTU
peareHTa.

Mpu ocywecTeieHMn npeanaraeMoro crnocoba pelaerca
33f,a4ya — MOBbIWEHWE CTeMeHU OYMCTKM HedTenpoayKTOB OT
cepbl, CHUWKeHue cebecToMmocTM 3a CYeT MCMO/Ib30BaHUA
HeJOpOroro peareHTa W CHUMKEHMS  3HeprosaTpaTr npu
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nepemeLLeHnn roMoreHM3npoBaHHOM cpeapl. Kpome Toro,
npeanaraembli cnocob ABNAETCA HWU3KO3aTPaTHbIM UM UMeeT
NPOCTOE KOHCTPYKTUBHOE UCMOIHEHME KOMMNEKCa YCTPOMCTB Ann
€ro OCyLLecTBeHUs.

PA3PABOTYMK: PELEPAJIBHOE NOCYJAPCTBEHHOE BIOAMETHOE
OBPA30OBATE/IbHOE YYPEXAEHWE BbICLLIEFO OBPA3OBAHUA
«BE/ITOPOACKNI TOCYAAPCTBEHHbBIN TEXHO/TOMMYECKMNI
YHUBEPCUTET UM. B.T. LLIYXOBA»

Ne 70-010-24

Cr1OCOb OYNCTKN HEDTU OT TETEPOATOMHbIX
KOMIIOHEHTOB

Cnocob oTHocUTCA K 0bnactm  ounUcTKM  HedTerd m
HedTENpPOAYKTOB, OT Cepo-, as30T- U KUCIOPOACOAEPIKALLUX
COEAMHEHUI MyTeM KOHTAaKTMPOBaHWUA C HeOopraHUYeckum

copbeHTOM ¥ 06paboTKM yNbTPa3BYKOM, M MOXKeT ObITb
MCMO/Nb30BaHO B MOArOTOBKE HedTM K TpaHCmopTMposke u/
WAW B LMKNE MNOAFOTOBKM Cblpoi HedTM K nepepaboTke wau
04YMCTKE HepTENPOAYKTOB Nepes, UCnob30BaHNeM. TeXHUYECKUM
pe3ynbTaToM ABAAETCA CcOo3faHMe cnocoba O4YUCTKM HedTu oT
reTepoaTOMHbIX KOMMOHEHTOB, MO3BO/AIOWEr0 YMEHbLWUTb
cofeprkaHne reTepoaToOMHbIX KOMMOHEHTOB M CHU3WUTb BA3KOCTb
HedTW.

Cnocob ouncTkM HedTM OT reTepoaTOMHbIX KOMMOHEHTOB
BKNIOYAET UCnosib3oBaHMe copbeHTa B BUAE CMECU MOPOLLKOB
okcnpaos: NiO:CuO:CoO B cooTHoweHun 1,0:2,0:1,0 maccoBbix
yacTen, KOTOPY NepemeLllnBatoT ¢ HedTbio B COOTHOLEHUN 1:5
npu aTmochepHom pasneHuu. MonyyeHHyo cmecb copbeHTa ¢
HedTblo NOABEPratoT BO3LENCTBUIO YIbTPA3BYKa CYaCTOTOM 22 KIy,
M MHTEHCUBHOCTbIO 0,15 BT/M? npu BpemeHn 06paboTku He Gosee
10 muH, 3aTem punbTpytoT. OCTaTKM HedTU ¢ copbeHTa CMbIBatoT
CMEeCbIO pacTBOpUTesiel rekcaH-b6eH30/1-3TaHo, C NoCeaytoWwein
ero OTrOHKOM npu aTmocdepHom pasneHuun. Ob6paboTaHHyo
HedTb HanpaeAAlT Ha nepepaboTKy. B KayectBe copbeHTa
MCMONb3yIOT CcMecb nopowkos okcnpos:  NiO:CuO:CoO:Li,0
B cooTHoweHun 1,0:2,0:1,0:(0,5-0,7) maccoBbIX YacTeu.
Mcnonb3oBaHHbIN COPOEHT NPOMbIBAIOT CMECbIO pacTBOpUTEsEN
OEH301-OUMETUIKETOH AN yAaneHua  copbMpOBaHHbIX
reTepoaToMHbIX  KOMMOHEHTOB. Mcrnonb3oBaHue copbeHTa
npeasIo¥KeHHOro CocTaBa MNO3BONAET YMEHbLWUTb COAEpMKaHue
B HepTM reTepoaTomMHbIX KOMMOHEHTOB Ha 8,58-9,1 %. Kpome
TOro, 3a CYET YMEeHblUEeHUA COLEPKAHUA TeTepOoaTOMHBbIX
KOMMOHEHTOB NPOUCXOAUT CHUMKEHUE KUHEMATUYECKOM BA3KOCTU
HedTv ¢ 85 mm?/c oo 31,00 mm?/c. feTepoaTOMHblE COEAMHEHMA
B ucciegyemort HedpTUM nNpeacTaBieHbl  CAOXHOW  CMECbHo
apPOMaTUYECKMX TeTEPOLMKANYECKMX KOMMOHEHTOB. B cocTase
CEePHUCTbIX COeAMHEHUIN NAEHTUOULMPOBaHbI beH30-, AnbeH3o-
N HadpTobeH30TMOdEHbI M UX aJKUANPOWU3BOAHbIE, Cpeau
KOTOpbIX Npeobnagatot AnbeH3oTMopeHOBbIe CTPYKTYpbl. Cpeau
A30TUCTbIX COEAMHEHUIN YCTAaHOBNEHO MPUCYTCTBME Kapbasona
M ero aJKWATOMOJIOFOB,  aJKWANPOWM3BOAHbLIX MNUPUAMHA,
XMHO/MIMHA U TUOdEHOXMHOAMHA. WcxogHoe coaeprkaHue B
HedTU cepocoepKalmnx coeguHeHunii coctanano 1,42 mac. %,
asotuctbix — 0,34 mac. %, kucnopogHbix — 2,30 mac. %. Mocne
06paboTkM copbeHTOM copeprkaHne B HepTU CepHUCTbIX
coepguHeHuii coctasuno 0,71 mac. % (ymeHblumnocb Ha 50,7%),
a3oTucTbix — 0,17 mac. % (ymeHbwnaock Ha 50 %), KUCIOPOAHbIX
— 1,84 mac. % (ymeHbwmnocb Ha 20,0 %). CHUXKEHUE BA3KOCTU
HedTM B 2,7 pa3a NPUBOAUT K NOBbILLEHMIO MPOU3BOAUTE/IBHOCTU
npuv TpaHcnopTupoBKke Hedptm no Tpybonpososy. Kpome
TOoro, npu peanusaumm cnocoba HapabaTbiBaeTcA TOBapHan
NpoAyKUMA — OpraHM4Yeckue reTepoaToOMHble COeAUHEHUS.
KOHUEHTpaT reTepoaTOMHbIX COEAMHEHWN, yAANeHHbIX C
NOBEPXHOCTU copbeHTa, MOXKeT BbiTb MCNO/b30BaH B KayecTee
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KOMMeEPYEeCKOro npoAayKkTta A/1A NMPpUMEeHeHUA B TEXHOI0MnAxX
TOHKOTO OpraHMN4YecKoro CMHTe3a.

PA3PABOTYMK: DELEPA/IBHOE MOCY/AAPCTBEHHOE ABTOHOM-
HOE OBPA30BATE/IbHOE YYPEMKAEHMWE BbICLLIEFO OBPA30-
BAHWA «HALIMOHAJIbHbIV MCC/IEAOBATE/IbCKUM TOMCKMU
MOJINTEXHUYECKUM YHUBEPCUTET»

Ne 26-002-24
®UJIbTP NMNOLA3EMHbBIX XPAHU/TNLL| TA3A

Pe3ynbtaT  BbIMOMIHEHUA  KOHCTPYKTOPCKOM  pa3paboTku
OTHOCUTCA K CTPOMTENbCTBY M 3KCMJyaTalMmM ra3oBbiX CKBaXKMUH,
NPevMyLLECTBEHHO A1A MOA3EMHbIX XPaHUIMLL, ra3a. YCTPOMCTBO
COAEPMKUTKOPMYC, Ha HAPYKHO MOBEPXHOCTY KOTOPOTO BbINOAHEH
PAL MPOLONbHLIX MA30B C PACMONOKEHHBIMM MEXKLY HUMU
CTPVHTEPaMM, U LMPKYAALMOHHbIE OTBEPCTUS, GUALTPYHOLLYIO
060/104Ky M3 BWUTKOB OOMOTOYHOWM MPOBOJIOKM TPEYrOSIbHOIO
npoduas, KOXyX C OTBEPCTUAMM, MNEPEKPbITbIMM 06pPaTHbIM
KNanaHOM B UMAMHAPUYECKOM MpoToyke. Kopnyc Ha BepxHem
KOHLE CHabXeH coeanHUTENbHOW My(dTOM, OMOPHbIM KO/bLOM
B TEXHO/IOTMYECKOW NMPOTOYKE Ha CTpUHrepax ¢ obpasoBaHWem
KaHaNoB C NPOLO/IbHbIMM Na3amu Kopnyca. Ha BHeLWHel CTOpoHe
Kopryca ycTaHOB/MeHa BHeWwHAs ounbTpylowas obosouka B
BMAE MOJIOTO LMIMHAPA CO CKBO3HbIMU MPOAO/bHBIMM Masamu,
MeKAay KOTOpbiMM 06pa3oBaHbl CTPUHIEPDI, HA KOHLLAX KOTOPbIX
BbINOJIHEHbI NEPEMBIYKM C OTBEPCTUAMMU A1A GUKCALMN KOHLLOB
06MOTOYHOM MPOBOMOKMU. KOXKYX YCTAHOBNEH HA HUMKHEM KOHLE
Kopnyca ¢ 06pa3oBaHMEM KO/bLLEBOW Kamepsbl, rMapaBauyecku
CBA3AHHOW UMPKYIALUMOHHBIMU OTBEPCTUAMM B Tese Kopryca
C ero OCeBbIM KaHa/oOM, KaHasamu Mo OMOPHbIM KO/MbLOM U
OTBEPCTUAMM B KOMKYXe, MepPeKpbITbiIMK 06paTHbIM KAanaHOM.
CoeanHuTENbHAA MydTa U KOXKYX YCTaHOB/IEHbI Ha KOHL,AX Koprnyca
C BO3MOMKHOCTbIO OXBaTa NepemMblyek Ha BHELWHeN GUabTpytoLLei
obonouke. BUTKM M3 OBMOTOYHOM MPOBONOKM Ha Kopnyce
M BHeWHel ounbTpylowelr 060/104Ke UMEKT TPEeyrosibHbil
npoduab U OPUEHTUPOBAHbBI BEPLUMHAMM HAaBCTpeYy APYr APYry.
Ob6ecneunBaeTca BO3MOMNKHOCTb GUALTPALIMM KaK MPU 3aKauke,
Tak M npu otbope rasa, NpeaoTBpaLLaeTca MPOLEcC 3aCopeHus
wenei ounbTpa, NOAAEPKMBAETCA ONTUMA/bHBLIA nepenag,
nasneHusa ansa becnepeboliHol paboTbl dunbTPa.

TexHUYecKuii pesynbTaT, KOTOpbI MOXKeT ObiTb noayyeH
npyv peanusaumm paspaboTKM: - BO3MOMKHOCTb YyAepKaHWA
MeXaHUYeCKMX YacTuL, Kak Npu 3akayke rasa B [XI, Tak u npu
oTbope, ¢ COXpaHEHMEM LENOCTHOCTU GUNBTPYHOLLMX 060N0YEK;
- noafeprkaHme onTMMasbHOro nepenaga AaBAeHUI Ha BUTKax
06MOTOYHOW NPOBO/IOKM, B CTyYae KONbMaTaLLMM BUHTOBOM LWENH,
nyTemM NoJayn 4acTu pacxopa rasa yepes obpaTHbIM Knanal;
- NPW HaBMBKE BMUTKOB BHYTPEHHEN OGUALTPYyHOLLE 060/104KK
06MOTOYHOW NPOBOIOKN C OPUEHTALMEN BEPLUMHAMM K BUTKAM
BHEWHeNn o¢unbTpytowern 060/104KKN, NpesoTBpaLLaeT npolecc
3abMBaHMA WENN KaK BHYTPEHHEN, TaK M BHEWHel duabTpytoLei
060/104KMU.

PA3PABOTYUK: ®ELEPAJIBHOE NOCYAAPCTBEHHOE ABTOHOM-

HOE OBPA30OBATE/IbHOE YYPEX/EHWE BbICLLIETO OBPA30BA-
HWA «CEBEPO-KABKA3CKNI ®ELEPAJIBHBIN YHUBEPCUTET»

Ne 02-003-24

YCTAHOBKA 41/14 OYUCTKN BYPOBOIO PACTBOPA
MPU BYPEHUN HEDTAHbIX CKBAMUH

YcTaHOBKa A4/19 OYMCTKM BypoBOro pacteopa npuMeHsertcs
npu 6YPEeHMU CKBAaMKUH AJ/19 OYMCTKM MPOMbIBOYHOM KUAKOCTH.
Mpu BGYpPEeHUM CKBaXKMH, B CKBAXKMHE MOCTOAHHO HaXOAWTCA
(LMpRYAMpYeT) XuAKocTb — BypoBOW pacTBop (MPOMbIBOYHASA
XMAKOCTb). BypoBoit pacTtsop yaanseT wnam (obpasyetca npu
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paspyLieHnr nopoapl) 13 3a60s, U BbIHOCKT €ro Ha NOBEPXHOCTb.
Mo mepe 3kcnayaTaumMm nNAOTHOCTb OypoBoro  pactsopa
yBeMUYMBaEeTCA, Npu 3ToM ero paboume CBOWMCTBa yxyaLlatoTca.
MocKonbKy npurotoBneHve BypoBOro pacTBopa 3KOHOMMYECKM
M MNPaKTUYeCKM 3aTpaTHOe, Ha [Jefe MNPUMEHAIOT OYUCTKY
6ypoBOro NPOMbIBOYHOIO PACcTBOPA NpY NOMoLLM 060pyA0BaHUA
O4MCTKM BypoBoro pactBopa. bypoBoi pacTtBop ABnseTcA
Ba)KHEMLIMM KOMMOHEHTOM npouecca OypeHus CKBakuH. OT
ero CBOWCTB M KayecTBa Hanpsamyro 3aBUCUT 3PPeKTUBHOCTb U
6e3onacHocTb bypeHua. Haubonee 3dPeKTUBHbIM ABAAETCA
cnocob o4McTKN BypOoBbIX PAacTBOPOB C MOMOLLbIO 060pyA0BaAHMIA
AR OYUCTKM BypoBbIX pacTBOpoB. OUMCTKA NO3BONAET CHU3UTb
BNAHWE BbIOYpeHHOM Mopoabl Ha CBOMCTBA pacTBOpa WM Kak
CneacTBue COXPaHUTb ero Kayectso. [1nA 3TOro npuMeHAoT
pAL, MexaHWYecKMX CPeacTs, MO3BOMIAIOWMX COKPaTUTb Bpems
B3aMMOAENCTBUA U KOMYECTBO YacTuL, B 6ypoBom pacTeope.

Cuctema O4YMCTKM BypoBOro pactsopa npegHasHayeHa Ans
yOaneHWa M3 Hero BblBypeHHOW MopoAbl, 4YacTUl, MeTasna u
MPOYMX 3arpsA3HeHui, MOCTynalowWwmMx B pacTBop B npolecce
6ypeHna. OuMCTKA MO3BOAAET MOALEPHKMBATL OMTMMaNbHblE
peonoruyeckne U  OGUNLTPALMOHHbIE CBOMCTBAa 6ypoOBOro
pacTBoOpa, YBE/IMYUTb CPOK €ro CAy:KObl U CHU3WUTb pacxoapbl
Ha MPUroTOB/lIEHME HOBOrO PacTBOpa. IPPeKTMBHOCTL PaboTbl
CUCTEMbI  OYMCTKM BypoBOro pacTBopa OUEHWBaeTca Mo
crefyloWwmm napameTpam: OCTaTOMHOE COAeprKaHwe TBepaow
dasbl B pacTBOpe MOCAe OYMUCTKK; TPaHYNOMETPUYECKUI
COCTaB TBEPAbIX YacTuL,; PeosorMyeckne CBOWMCTBA pacTBopa
(nnactnyeckas BA3KOCTb, AMHAMUYECKOE HaMpsKeHWe CABWra,
CTaTUYeCcKoe HanpsXeHue casura); GUAbTPALMOHHbIE CBOMCTBA
(somootaaya, ToNwmMHa GUABTPALMOHHON KOPKK); MoaAepsKaHue
3TMX MOKasaTesiel B OMNTUMa/bHbIX MNpegenax Mnos3BoaseT
obecneynTtb 3PPEKTUBHOCTL Mpouecca OypeHUs U KayecTBo
CTBO/IA CKBAXKMHbI.

PA3PABOTYMK: OBLLIECTBO C OTPAHWYEHHOM OTBETCTBEHHO-
CTbtO «BALLUKUPCKAA MALLUNHHO-UCIBITATE/IbHAA CTAH-
UMA»

Ne 26-003-24

YCTPOUCTBO A4/19 U3BJIEYEHUA TPYBHbIX
CEKUMH

Pe3ynbtaT  BbIMONHEHWA  KOHCTPYKTOPCKOM  pa3paboTku
OTHOCUTCA K HedTerasoBon MNPOMbILAEHHOCTU U MO3BONAET
CHM3UTb OCEeBble HarpyskM nMpu Ccbeme TPYOHbIX CEKUUN,
Hanpumep, NPOBO/IOYHbIX GUNBLTPOB, B C/y4ae UX KoabMaTaluu
M 3abMBAHMA  MEXAaHUYECKMMM NPUMECAMU  MEXTPYOHOro
NpPOCTPaHCTBA. YCTPOWCTBO NpeAHasHayeHo ANA obneryeHus
CbemMa  3aKO/IbMAaTUPOBAHHbBIX ~ KOMMOHOBOK  GUALTPOB B

NeckonpoABNAOLWMNX CKBAXKMNHAX.

TeXHUYEeCKUIn pe3ynbTaT, KOTOPbId MOMNKET ObiTb nonyyeH
npu peanusauuu paspaboTKW: - CHUXKEHUE OCEeBOW Harpysku
Ha KOJIOHHY HACOCHO-KOMMPECCOPHbIX TPyD, Mpu m3BneveHun
KOMMOHOBKM 3aK0/IbMaTUPOBaHHbIX MPOBO/IOYHbIX GUALTPOB U3
obcaxeHHoM CKBaXXWUHbl; - MOBbIWLEHNE HAAEXKHOCTUN U3BIe4eHnA
KOMMOHOBKU 3a CYET WCK/IOYEHUA MonajaHus MeXaHUYecKux
YyacTuL, U3 necyaHoi NpobKu B OCEBOW KaHan, ¢ nonagaHuem
B 3a30pbl conpsAraembix JeTanel. TexHUYeckuid pesynbtart
focTuraetca Tem, 4yto obopyzLoBaHue AN U3BNEYEHUA TPYOHbIX
CeKLMI1, NpeuMyLLeCTBEHHO GUIBTPOB, COCTOUT U3 KONIOHHBI TPYO,
COeAMHEHHbIX Mexay coboW coeauMHUTENIbHbIMU 3/emMeHTaMu
CO Cpe3HbIMU WTUDTaMM, C TENECKONUYECKUMHM Y31amMK B Buae
wroka ¢ mydtamu. CoeAMHWUTENbHbIE 3/1EMEHTbI BbIMONHEHbI
B BMAE UWAMHAPA C yNnopaMu Ha KOHLAX, OXBaTbIBAOLMMMU
WITOK, CHabXXeHHbIM KO/IbLEBbIM MOPLIHEM, YCTaHOBNEHHBIM
¢ obpa3oBaHMEM KO/bLEBOM KaMepbl, MepeKkpbiTol B BepxHel
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YacTM NepenycKHbIM KNanaHomM B BUAE Ko/blLia Ha Tene mydTbl, €
Nocazikon Ha BEPXHWUI ynop. HUKHWI ynop CBA3AH C LNMAUHAPOM,
CHab)eH coeguHUTeNnbHOM MydpTOl M TOPLEBLIM KnanaHoOM
noA, KosibLEeBbIM MOPLIHEM, YCTAHOBNEHHbIM C BO3MOMHOCTbIO
B3aMMOAENCTBMA C TOPLOM HWXKHEro yrnopa M nepekpbITuA
paAuanbHbIX OTBEPCTUI Ha Tene LUMAMHAPA B UCXOLHOM
nonoxeHun. CpesHble WTUGTbI YCTAHOBIEHbI Ha LMAMHAPE U
CBA3aHbl C KONbLEBbIM MOPLUHEM.

PA3PABOTYUK: PELAEPA/IBHOE FOCYJAPCTBEHHOE ABTOHOM-
HOE OBPA30OBATE/IbHOE YYPEXEHWE BbICLUEIO O6PA30BA-
HUA «CEBEPO-KABKA3CKMIA ®EEPA/IbHBIV YHUBEPCUTET»

Ne 14-001-24

CIr1OCOBb MNPEAOTBPALLEHWNA PASPYLLIEHUA
TA30rPOBO/AHbIX TPY6 B 3ALLNTHbBIX ®YT/IAPAX

Cnocob6 oTHocuTcs K 06n1acTM CTPOUTENBCTBA M PEMOHTA
MOA3EMHbIX ra30npoBOAOB, PACrO/IOKEHHbIX B C/0€ CE30HHO
npoTanBaloLLero 1 npomepsatoLero rpyHTa. Lienbto paspaboTku
ABNAETCA MOBblWeHMe yaobcTBa MOHTa)Ka 3alWwuTHOro ¢ytasapa
W CHWXKeHWe 3aTpaT Ha ero M3roToB/IeHME 33 CYET YMEHbLUEHUA
HeobxogMmoro obbema pPYNOHHOTO MeHoMmoAMaTUNEeHa. [ns
UCKNtoYeHnA edopPMUPOBAHUA UM PA3PYLUEHMWA FAa30NPOBOAHbIX
Tpy6 npu  pasrepmeTMsaumMM  TOPLEBbLIX  YMNOTHEHUIK U
3aMep3aHMM TPYHTOBbLIX BOA, MOCTYNaloWMX B MeXTpybHoe
MPOCTPAHCTBO  3alLMTHbIX  GYTAAPOB,  NpeaycmaTpuBaeTcs
06MOTKa rasonpoBOAHON TPyHbl CAMOKNEAWMMCA PYAOHHbIM
HECLUMTbIM MEHOMONMITUAEHOM MAOTHOCTbIO 27 Kr/m3 crnoem
C To/WMHON, obecneuymnBatowenn 3anonHeHme 35-40 % obbema
MeKTpyBHOro NpocTpaHcTBa.

Mpeanaraemblit cnocob ocyLLecTBAAIOT cieayowmm obpasom.
Ha nepsom sTane ncxoas U3 paamepos GyTaspa M ra3onpoBoLHOM
Tpybbl paccynTbiBalOT 06bEM MEeKTPYbHOro npocTpaHCcTBa
N Heobxoaumblii 0bbem MNEeHONOAMITUNEHOBOrO CNOA U ero
TONWMHY.  CaMOKNeALMICA  PYIOHHbIM  NEHONONUITU/IEH
«penofol» HaHOCAT Ha MOBEPXHOCTb ra30MpPOBOAHON TPybbl B
NPOMENKYTKAX MeXAy LEeHTPUPYIOLLMMU UAWM HanpaBAAoLWMMU
KO/IbLL@aMMU. 3aTeM ra3onpoBOAHYO TPyOy MOMELLALOT B 3aLLUTHbIN
dYyTAAP U NPOAONKAOT MOHTaXK MO O0BbIYHOW TEXHOMOTMYECKOWM
cxeme.

MpumeHeHne npeanaraemoro cnocoba MO3BOANUT MOBbICUTb
6e30MacHOCTb  rasocHabxeHua  noTpebuTenei,  yckoput
npoBefieHne MOHTaXKHbIX PaboT U MNPaKTUYECKM WCKIOUUT
3aTpaTbl Ha NMpPOBefEeHUe PEeMOHTHO-BOCCTAHOBUTENbHbIX paboT
ONA IMKBUAALMM NOCNEACTBUI aBapUIAHbIX CUTYaLMIA, CBA3AHHbIX
C pa3pyLueHeM ra3onpoBoOAHbIX TPYO B 3aLMTHBIX yTAApaX.

PA3PABOTYUK: TOCYAPCTBEHHOE BIOAMETHOE YYPEX/AEHUNE
«AKALEMMWA HAYK PECIYB/INKN CAXA (AKYTUA)»

Ne 65-002-24

Crocos UAEHTUDUKALIMU MEXKI/TACTOBbIX
MEPETOKOB IMPU PA3PABOTKE
HE®TEFA30KOHAEHCATHbIX U/IN HE®TAHbIX
MECTOPOEHNUA

Cnocob OTHOCUTCA K HedTerasogobbiBatoLLel
NPOMbBILWJIEHHOCTM, @ WMMEHHO K KOHTPO/O AMHAMUYECKUX
COCTOAIHUM HedTerasoKoHAeHcaTHbIX " HedTAHbIX
MeCTOPOXAEeHMI. B 4yacTHOCTM, OTHOCWUTCA K  crnocoby
NMOEHTUOUKALMM MEXKNNACTOBLIX NEPETOKOB Mpu pa3paboTke
HedTEera3oKOHAEHCATHbIX WAM  HedTAHbIX  MEeCTOPOXKAEHUINA.
Cnocob6 MoeT OblTb MCMONb30BAaH A1A  AMArHOCTUKM U
npeaynpexaeHua HepaBHOMepPHOM BbIpabOTKM MHOTOMIACTOBbIX
3a/1eXelt ¢ Luenbto nocneayowero o60CHOBaHUA MeponpUATUI
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No MHTEHCUOUKALMM M ONTUMM3ALMKM  BbIpabOTKM niacTa.
[aHHbI MmeToa, NPOTECTUPOBAH WM AaeT yBepeHHble pe3ynbraThl
0N OBYXKOMMOHEHTHOM cucTembl (ABa niacta) Ha ypoBHe
KayecTBEHHOro onpejeneHna macwTtaba nepetoka U obueit
OVHAMMKM  (noBegeHWe NacTOBOrO  AAB/IEHMA,  peakuuu
Ha UM3MeHeHMA B OT6Opax W 3aKkauyke BOApl). Takke [JaeT
KO/IMYECTBEHHYIO WMHTEpnpeTauuio No OTAENbHbIM CKBaXKMHaM
(% HedT™M Karkporo w3 nnactos) ¢ norpewHoctbto 10 %.
®yYHKLMOHAN MeToAa MOXKET bbITb paclumpeH Ao 3-x uan 6onee
KOMMOHEHTHOM CUCTEMBI TPU YCI0BUM YBEPEHHO FTeOXMMUYECKOM
naeHTMdMKaLMm TpeTbero KOMNOHEHTa (TpeTbero naacra) u, npu
HeobXo4MMOCTH, NOC/IEAYIOLLMX KOMMOHEHTOB (N1acToB).

PA3PABOTYMK: OBLLIECTBO C OTPAHWYEHHOM OTBETCTBEHHO-
CTbtO « CAXAJ/INHCKAA SHEPTUA»

Ne 25-002-24

CrOCOB OMPELE/EHNSA COLEPKAHUA
BbICOKOMOJIEKY/IAAPHbIX HA®TEHOBbIX KUC/IOT
B HE®TU (BAPUAHTDbI)

B HacToALLEM n3obpeteHnm packpbiBaeTca
cnocob KOJIMYECTBEHHOTO onpeseneHus coaepKaHua
BbICOKOMOJIEKY/IAPHBIX HAdTEHOBBIX KUCNOT Cbipoi HedTu (BHK),
BK/IIOYAIOLLMIA BblAeNeHWEe HAQTEHOBbIX KUC/IOT C Le/Ibto YAaneHus
npumecei, aTepuduKaLmio u KonudecTseHHoe onpegeneHue BHK
CTaHAAPTHLIMM METOAAMM.

Ona ocywectsneHus cnocoba obpasey, cbipot HedTM
npombIBatoT BogHbIM 70 06.% pacTBOpom WENOYM B 3TaHONeE,
M3 BOAHOM a3bl 3KCTPArnpyrT MNEeTposieMHbIM 3UpoM WU
rekcaHoM NpUMecH, opraHuyeckyto ¢hasy oTbpacbiBatoT, U3 BOAHO-
CMMPTOBOrO PacTBOpPA BbIMNAPUBAIOT 3TaHOA M AoBoaAT pH ao 1-2.
3atem BHK aKcTparupytoT AusTMAOBBIM 3OUPOM UK FOPAYUM
50-60°C TOnNyosom, pacTBOpUTENb YNAapuBatOT, MOATBEPXKAAOT
npucytctene BHK metogom macc-cnektpometpuun. [locne
aTOro NpoBoAAT aTepuduKaumio BHK cmecbio cyxoro meTtaHona
M HacbllweHHoro napamu HClI meTaHona ¢ nocneaytoulei
OYMCTKOW Ha XpomaTorpapuyeckon KONOHKe HU3KOro AaBNeHUs
C CUAMKareseM € UCMOb30BAHMEM TeKCaHa B KauecTBe 3/1t0eHTa.
[anee antoaT ynapuBaloT AOCyxa, ONpeaenstoT maccy ocTaTka
rPaBMMETPUYECKM M pPaccuuTbIBAlOT cogepikaHune BHK cornacHo
ypasHeHuto:  C(BHK)=(m(a¢pupos)/V(Hedtn))*0,94*1000, rae
C(BHK) — copeprkaHue BbICOKOMONEKY/NAPHbIX HapTEHOBbLIX
Kucnot B Hedtn (Mmr/n HedtM), m(3dupos) — macca 3¢upos
BHK, nonyyeHHana npwv B3sewmsaHun (mr); 0,94 — nonpasBoYHbIi
KoadpoduumeHT gna nepecyéta Ha csobopgHble BHK; V(HedTtn)
— 06bém 0bpasua HedTH, B3ATOro AnA aHanmsza (mn), 1000 —
KoadduumeHT nepecyéta Ha 1 n. Bo BTopom BapuaHTe cnocoba
NPY HU3KUX KOHLEHTPALMAX KMUCAOT B npobe KoanuyecTBeHHoe
onpegeneHne cogepaHua BHK npoBoaaT ¢ ucnonb3oBaHuem
BbICOKO3)dEKTUBHOM KUAKOCTHOW XpomaTorpadmm ¢ macc-
CNEKTPOMETPUEN C MOHU3ALMEN SNEKTPOpPACTbIIEHUEM.

TexHUYeckMM pesynbTaToM 3asBASEMOro crnocoba sBasercs
npoBeAeHMe NPOCTOM B peanunsalmm NoaroToBkM Npobbl Cobipoi
HedTn akcTpakumel BHK, yTo 3HaAUMTENIbHO 3SKOHOMMUT Bpems
M TpyaosaTpaThl Ha nposeaeHue aHanusa. [locneaytoliee
BblgeneHne apupos BHK meTogom xpomatorpadum HU3KOro
[JaBNeHus, ucnosblyemoe B cnocobe No nepBomy BapuaHTy,
No3BOAAET LOMNONHUTENILHO YMEHbLUUTL cCe6eCcTOMMOCTb aHaNN3a.
PA3PABOTYMK: ®ELEPAJIBHOE FOCYAAPCTBEHHOE BIOMETHOE
YYPEXMAOEHUE HAYKU UHCTUTYT XUMUN AA/IBHEBOCTOYHO-
[0 OTAE/IEHWA POCCUMCKON AKALEMUM HAYK

17

TennosHepreTnka

Ne 50-002-24

CI1OCOb NoArotoBKM rA3006PA3HOIO
TOIMN/INBA U BO3/YXA MEPE/ NMOAAYEN
B TOM/INBHOC)UIAIOLLEE YCTPOUCTBO

Cnocob noaroToBKkM ra3oo06pasHoOro TonavnBea 1 Bo3ayxa nepes,
nofayei B TOMIMBOCKMIalOLLEE YCTPOMCTBO 3aK/YaeTca B
napasnsieNibHOM aKTMBaL MK TOM/IMBA B MOHM3ATOpe ra3oo6pasHoro
TOM/AMBa, YCTaHOBAEHHOM Ha Tpybonposoge nofayv TOMIMBA,
M BO34yXa — B MWOHM3ATOpe BO34yXa, YCTAHOBNEHHOM Ha
TpybonpoBoge nogaunm BO34yxa B TOMAMBOCKMratoLiee
YCTPOMCTBO NyTem BO3eNCTBMA Ha TOMINBO U BO3ZYX KOPOHHbIM
3N1EKTPUYECKUM Pa3pPALOM.

AKTBaLMA NPOWCXOAUT  BO3LEWCTBMEM  KOPOHHOTO
paspaga, CO3L4aHHbIM MeXAY 3SNeKTPoAaMu  PaspsaLHUKOB.
Mofauy HanNpPsXeHUs Ha KJEMMbl 3NEKTPOAO0B MOHM3ATOPOB
ra3zoobpasHoOro TOM/IMBa M BO34yXa OCYLECTB/ASIOT OT ABYX
MCTOYHWMKOB  BbICOKOTO  HamMpsKeHWsi, OAMH W3  KOTOPbIX
MOAK/IIOYAIOT K KJEMMaM 3/1eKTPOAOB paspALHMKA MOHM3aTopa
razoobpasHoro TOMAMBa, a [APYroM K KAeMMam 31eKTpoLoB
paspAagHMKA WMOHM3ATOpa BO3A4yXa. Ha Kaemmbl 31eKTposoB
pa3pALHMKOB MOHM3ATOPOB ra3o0bpPa3HOro TOMIMBA M BO34yXa
MOAAIOT Pas/IMYHbIE HAMPAMKEHUA, KOTOpble PeryivMpytoT mnpu
GOPMMPOBAHNM  KOPOHHbLIX Pa3pAfoB, COOTBETCTBEHHO, B
MOHM3aTopax razoobpasHoro ToMAMBa M BO34yXa, U3 YC/IOBUA
NOMYYEHUS  MaKCUMAJbHbIX TOKOB  MOHM3aLMU  MAaMeHM,
npuMYeM BeNUYMHY HanpsKeHWs, CO34aBaeMOro MCTOYHMKaMU
BbICOKOTO HaNpsAeHUs Ha KIeMMaXx 3/1eKTPOL0B Pa3pALHMKOB B
MOHM3aTopax ra3006pasHOro ToN/MBa 1 BO3A4yXa, OCYLECTBASIOT
C MOMOLLbIO NPOLLECCopa yrpaB/ieHUs, MOAKIUYEHHOIO K AaTUMKY
MOHM3aLMMN NIAMEHMN.

MarHuTHble CUCTEMbI B MOHM3aToOpax TOM/JMBa W BO3Ayxa
npeacTaBAAloT  coboM  nocnegoBaTesibHO — YCTaHOB/EHHble
Ko/bLleobpasHble MarHWTbl, O06palleHHbIX Apyr K  A4pyry
Pa3HOVMMEHHbIMW MOIIOCAMMN C BO3MOMKHOCTbIO OCYLLECTBNEHUA
nonApusauMmM Mo/eKyn TOMAMBa M BO34yxa B paboyem
npoctpaHctee. KosibueobpasHble MarHuTbl  pacrosaraiotT B
MOHM3aTOpax B MPOTOYHbIX UMAMHAPUYECKUX Kamepax w3
OM3NIEKTPUYECKOrO  MaTepuana C  MWHMMaNbHbIM  33a30POM
MeXKAy TOPLEBbIMM MOBEPXHOCTAMM MarHMTOB ANA CO34aHMA
MaKCMMasbHO BO3MOKHOM WMHAYKUMWM B 3a30pe  Mexay
NOBEPXHOCTAMMU MarHUTOB.

PaspaboTaH ¥ M3rotoBNeH OMbITHbIM 0b6pasel, YCTaHOBKM
aKTMBaLMK rasa. MposeseHbl KOMMNIEKCHbIE UCNbITaHWA 0bpasLa.
MonyyeHbl NapaMeTpbl BO3AENCTBUA HAa METaH 91€KTPOMArHUTHbIX
nonen. PesynbTaTbl MUccnenoBaHW NPUBEAEHbI B HAYYHbIX
JKYPHaNax u npeactaBaeHbl HAa MeXAyHapoAHOU KoHdepeHuun
B Kutae.

TexHUYeckuii pesynbTaT AOCTUraeTcs M3MeHeHMem QGUsMKo-
XMMUYECKUX CBOMCTB TONJIMBOBO3AYLUHOW CMECH, YTO NO3BONAET
noBbICUTb 3GHEKTUBHOCTL TOMMBOMOATOTOBKM ra3o006pa3Horo
TONAUBA U AOBUTLCA SKOHOMUM TOMIMBA MPU OAHOBPEMEHHOM
COKpalLeHUM  BpefHbIX  BbIOPOCOB  NPOAYKTOB  ropeHus
razoobpasHoro Ton/MBa 13-3a HerMoHOro CropaHuA.

[aHHbli cnocob MoeT ObiTb nNpumeHeH Ha T3ILU, B
HedTEra3oBOM CeKTOpe, rasonepeKaymBaloLMX  CTAHLMAX,
ra3oTPaHCMOPTHbLIX CUCTEMAX, MeTannypruyeckod W raso-
XMMWUYECKOW OTpacnsx.

PA3PABOTYMK: MUXAU/IMH CTAHUC/IAB BACU/IbEBUY
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Ne 74-004-24
MOAYJ/IbHAA KOTE/IbHAA FACI 105
PesynbtaT  BbIMOMHEHUS  KOHCTPYKTOPCKOM  pa3paboTku.
Co3gaHa TpaHcrnopTabenbHas WM MOMHOCTbIO  roToBas K

3KcnayaTauum moaynbHas KotenbHasa FACI 105 3aBoackoi cbopKku
moLHOCTbo 105 KBT, BbipabaTtbiBatoLw,as OTHOCUTENIbHO AELLIEBYHO
TEMNJIOBYIO 3HEPruo, MNpefocTaBnAs BO3MOXHOCTb BO3BpaTa
B/IOXKEHHbIX CPEeACTB U PECYpPCOB B KpaTyanwue Cpoku. baarogaps
aBTOMATU3MPOBAHHOW cUCTeme ynpasaeHus 6104HO-MoAyNbHasA
koTenibHasa FACI 105 He Hy»KaaeTca B 0643aTe/IbHOM NPUCYTCTBUMU
06CNyXKMBalOLLEro TeXHUYEecKoro nepcoHana. M3meHeHua B
pabouunii Nnpouecc BHOCATCA aBTOMATUYECKM, @ BCA UHbOpMauus
KOHTpOAMpyeTca B Aucnetyepckom nyHkTe. CoBmecTHo ¢ FACI
Control 6n04HO-moayNbHbIe KoTenbHble FACI 105 moryT paboTaTb
no ocobomy anropuTmy, nomoratroLemy fob6uTbca aBTOHOMHOCTU
N NPOANIEHUA CPOKA CNyXbbl 060pyLOBaHMA C MUHUMU3ALMEN
pacxofa TOMJIMBHOTO pecypca.

Mpunoxenne FACI Smart faéT BO3MOXHOCTb YynpaBaeHuA
co cmapTdoHa M MOCPeACTBOM CeTU MHTepHeT. punoxeHune
FACI Smart gybanpyeTt GyHKUMOHAN, OTOBPAXKEHHbIV Ha NaHenu
ynpaBneHua ¢ Kotia. Monb3oBaTtenb MoOXeT B 060N MOMEHT
oTCNIeAUTb UCTOPUIO AEeMCTBUI arperata U BHECTUM Heobxoaumble
KOppPeKTUBbI. YT0bbl OOUTHCA IKOHOMUM TONNBA, KOT/Ibl MOYXKHO
HacTpamBaTb Ha HECKONbKO PeXMMOB (YHKLMOHMPOBAHUA:
noZ, MorofHble YCNOBMA, MO KOHKPETHbIM AHAM Heaenu, no
bopmaTy «1eTo», B COOTBETCTBUM C MMMYNbCOM, NOCTYMNAIOLWMUM C
TepmocTata. baarogapa TonaMesHomy 6yHKepy 60/1bLLION EMKOCTU
KoTesibHasn 061a43aeT BbICOKOM CTeneHbl aBTOHOMHOCTY.

ba3oBas KOMMNEKTaUMA BKAOYAET: MOAY/IbHOE 34aHKe, KoTen
FACI, oBa UMPKYNALMOHHbIX Hacoca (OCHOBHOM W pe3epBHbIi),
3aMOpHO-PeryMpytowWwyo  apmatypy,  Abimoxod.  MoHTax
NpPOBOAMTCA B Te4eHMe ABYX Hegenb. Nocne foCTaBKM KOTe/bHOM
Ha MeCTO OCTaHeTCA /ILLb NOCTaBUTb €€ Ha TBEPAYI0 YCTOMUMNBYHO
NOBEPXHOCTb, YCTAHOBUTb AbIMOXOZL W MOAKAIOUYUTbL K CUCTEME
oTonneHus. TexHn4Yeckne xapaktepuctmkm: MowHoctb — 105 KBT;
éMKocTb byHKepa — 3000 n; BMA TOn/IMBa — NENNETHI, YroNb, Wena,
ApoBa, 6pUKeTbl; HOMMHANbHAA TENJI0NPOU3BOAUTENBHOCTL —
0,09 Mkan/u; BbicoTa Abimoxoga — 8800 Mm; rabapuTbl KOTEIbHOM,
[/11/B — 6058x2438x2591 mm; macca — 4700 Kr.

PA3PABOTYMK: OBLLIECTBO C OTPAHUYEHHOU OTBETCTBEHHO-
CTbtO «3ABOL] PAYN-PYCx»

Ne 16-001-24

Cr1OCOB NMPOTUBOHAKUITHOW OBPABOTKM
BO/AOrPEAHBIX U IMAPOBbIX KOT/IOB
M YCTPOWCTBO A/14 EFO OCYLYECTB/IEHUA

Pa3paboTka oTHOCUTCA K Be3peareHTHON 06paboTKe BOAHbIX
CUCTEM M MOXKET BbiTb MCMNONb30BaHa B TEMN03HEPreTMke AN
npenoTBpalleHna 06pa3soBaHMA HAKMUMM  Ha  MOBEPXHOCTAX
NMapoBbIX U BOAOIPEMHbIX KOTN0B. TEXHWYECKMM pe3ynbTaTom
ABNAETCA YBE/NMYEHME CPOKa 3KCMayaTaumu BOAOrPENHbIX U
MapoBbIX KOT/IOB MU CHUMKEHWE 3HeprosaTpaT MyTem MoBbIWEHUA
KayecTBa NPOTUBOHAKUMNHOW 06paboTKM TENN00OMEHHUKOB.

YCTPOICTBO A1 OCyLWecTBAeHMs cnocoba NpPOTUBOHAKUMHOM
06paboTKM  BOAOrperHbIX M NapoBbiXx KOT/IOB paboTtaer
cnepyoWwMM 06pa3om. YCTAHOBAEHHbIA Ha CTEHKe MPOTOYHOro
KOTNa 33 NAabUPUMHTHBIM TENI00OMEHHUKOM NO XO4y TevyeHus
BOAbl B KOT/Ie AATYMK KOHTPOAA UYMCTOTbl BOAbI KOHTpPOAMPYeT
COCTOsAIHME BbIXOLHOM BOAbI U NepesaéT eé napamMeTpbl Ha NyAbT
yrnpaBaeHua v nutaHua. Mepuoguyecku, No mepe 3arpasHeHus
BOAbl, AATYMK nNepesaéT CWUrHan Ha MyabT Ha BK/OYeHWe
3N1EeKTPONUTaHUA BUOPOYZAPHOMY MOJIOTKY U  reHepaTopy
YNIbTPA3BYKOBbIX KosiebaHUi ANa NPOTUBOHAKMMHOM 06paboTKu
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cUCTeMbl HarpeBa BoAbl. py 3TOM KpaTkoBpemeHHO Ha 10-12
cekyHp, 60eK BMbpOyaapHOro MosioTKa ¢ YactoTol yaapos 50-500
I, 0 NOBEPXHOCTb CTEHKM KOTNA BbI3bIBAET 3BYKOBbIE KONebaHus,
a reHepaTop — yAbTPa3ByKoBble KonebaHua ¢ yactoTol 22 000 Iu.
B pesynbTaTe 04HOBPEMEHHO CO343aeTcA Pe30HaHCHan BMbpauua
B BOAHOW cuUCTEME, MPWMBOAAWLAA K PA3pyLIEHUIO HaKMNKU Ha
NOBEPXHOCTAX TENJI006MEHHUKOB 1 KOArynsaL MM pacTBOPEHHbIX B
BOZE BeLLEeCTB, KOTOPble B3BECHIO YAANAIOTCA ABUKEHNEM BOAbI B
npouecce KOHBEKTUBHOIO TenN006MEHA C BbIMaAeHMEM B KOTE.
PA3PABOTYMK: PELEPA/IbHOE NOCYAAPCTBEHHOE BIOAMETHOE
OBbPA30OBATE/IbHOE YYPEXAEHWE BbICLLIEFO OBPA3OBAHUA
«KA3AHCKUM HALIMOHA/IbHbBIV MCC/IELOBATE/IbLCKUM TEX-
HUYECKNM YHUBEPCUTET UM. A.H. TYIOJIEBA — KAU»

Ne 16-004-24

Cr1OCOb OBbOrALLEHNA NMPUPOAHOIO
TA3A BO4OPOA4OM U YCTAHOBKA /14 ETO
OCYLLECTB/IEHNA

PaspaboTka OTHOCMTCA K TEXHONOrMM  MPOM3BOACTBA
BOLOPOAOCOAEPIKALLMX [a30B, MOXET ObiTb WCMoAb3oBaHa B
TenNosHepreTMKe, MUCMNONb3YIOWEN NPUPOAHbIM ra3 B KayecTse
6e34bIMHOrO TOM/IMBA, a BbIAENEHHbIV YINEPos, B XMMUYECKOW U
MeTaNNypruyeckoi NPOMbILWNEHHOCTU.

TexHWYeCcKMit pesynbtaT — MOBbIWEHUE 3KOJOTMUYHOCTU
CKUTaHWA MPUPOAHOTO rasa NyTeM yMeHbLUEHUA KOHLEHTpauum
avokenaa  ymepoga CO, B AbIMOBbIX  rasax — KOT/OB,

NPOMbILU/ZIEHHBIX NMeyen, paboTaloWmx Ha NPUPOAHOM rase, U
YNpPOLWEHME KOHCTPYKLMM YCTPOIMCTBA 060raleHuns npupoaHoro
rasa Bogopogom. Cnocob oboraweHns npupoaHOro rasa
BOA0POAOM BK/KOUAET MMPOAN3 MPUPOAHOIO rasa c pasgesieHuem
Ha BOZOPOAHYH W YIMEPOAHYI COCTaBAAIOLWLME, 3aKa/IKy rasos
C yTMAM3auMeln Tensia, OCaXKAeHVMe W yAaneHue YrnepoaHown
COCTaB/IAIOLWEN rasa, CMeLleHWe BOAOPOLHON COCTaBAANLWEN
C HEpPa3/NOXMBLLENCA YacTblo NpUpoAHOro rasa. MocTynarowmi
NOTOK MPUPOAHOTO rasa AenAaT Ha ABe 4YacTM B 334aHHOM
cooTHOWeHun. OAHy M3 4acTell nNoABeprawT MUPOAU3Y Mpwu
TemnepaTtype 1300 — 1500°C B TeueHune 0,01 — 0,05 cekyHg nyTem
CMeLleHns ee C NPOAYKTaMM CropaHUs MeTaHO-BOAOPOAHOM
CMECK C OKUCUTENEM B CTEXMOMETPUYECKOM COOTHOLLEHUN NP
CTpyMyaTOM nofayn B MOTOK NPUPOAHOro rasa. TypbyneHTHoe
TeYeHMe ras3oBOM CMecu UHTeHCMbUUMPYeT pacluenneHue
NPUPOAHOrOo rasa Ha BOAOPOAHYIO U YINIEPOAHYIO COCTaBAAOWME,
KOTOpble NOoAAT Ha KOANEeCLEHLMIO yrnepoga w3 yrnepogHoun
COCTaB/IAOWEN C OAHOBPEMEHHOW CTpyiyaTol  nogayen
XMMUYECKU OYMLLEHHOM BOAbl, CO34AKOLWEN C MEepUoaUYecKon

4acToTOM  Ny/NbCUpylOLWME  33aBUXPEHUS  Ta30BOM  CMecH,
BbI3blBAlOLME aKYCTMYECKME BOJIHbI, WHTeHcudUUMpyoLWwme
npoLecc KoasnecueHUMW yraepoga. 3aTemM  OCyLLECTBAAIOT

3aKasIKy rasoB BMPbICKMBAHWEM XONOAHOW BOAbI C Koarynauuemn
yrnepoga B X10MbeBUAHbIN 0CaA0K, KOTOPbIV MO BO3AENCTBUEM
rPaBUTALMOHHbBIX CW/1  OCefaeT B 30HE  CaKey/laB/ivBaHWA
peakTopa, U3 KOTOPOW yAaNAoT TEMN/IO C NAPOM U HarpeTol Bo4OM,
a CMeCb BOAOPOAHOW COCTaBAAKOLEN C HepasNoXKMBLUMMCA
OCTaTKOM MPUPOLHOro rasa obpasyeT BOAOPOAOCOAEPIKALLYIO
CMeCb, KOTOPYIO AOMNOAHUTENbHO OXNaXKAaloT NyTEM CMeLleHuA
C [pPYroi 4acTblo MPUPOAHOrO rasa, nony4yas oboraleHHbIN
BOAOPOAOM MPUPOAHbIA a3, KOTOPbIA 3aTeM OUYMLLAKT OT
B3BELLEHHbIX MPUMECEN 1 HanpPaBAAT MO Ha3HAYEeHMUIO.

PA3PABOTYMK: ®ELEPAJIBHOE TOCYJAPCTBEHHOE BIOAMETHOE
OBbPA30OBATEJ/IbHOE YYPEXMAEHWE BbICLLIEFTO OBPA30OBAHUA
«KA3AHCKUW HALIMOHA/IbHbBIN MCC/IEJOBATE/IbCKUM TEX-
HUYECKNW YHUBEPCUTET UM. A.H. TYOJIEBA — KAU»
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Ne 18-001-24
BUXPEBOU UHAYKLNOHHbBINA HATPEBATE/1b

BuxpeBon MHAYKLUMOHHbIV HarpeBaTelb MOAEPHU3MPOBAHHbIN
«BUH-M» npegHa3sHayeH [nA HarpeBa TenjaoHocuTena ANnA
TEXHONOTUYECKUX HYX[, OTOMNEHNA MPOMbILIEHHbIX U XWUbIX
NOMELLEHU W TopsAYero BOAOCHAbXKeHWs, 3KCnayaTupyeTcs
B KPbITbIX MOMELLEHUAX C OTOMJEHMEM W UCKYCCTBEHHOM
BEHTUNALMEN C TemnepaTypoi HeB3PbIBOOMACHOM BHELIHeM
cpeabl oT + 5°C go + 40°C v KaTeropuelt pasmelleHusa 4 no
[OCT 15150-69, obecneumBaeT paboTy OTOM/IEHUSA U rOpAYEro
BOAOCHAOXEHUA B MOCTOAHHOM M MOBTOPHO-KPATKOBPEMEHHbIX
pexunmax.

KoHcTpyKTMBHO  «BWH-M» cocTouT W©3  WMHAOYKLMOHHOM
KaTyLIKW, TEeN100OMEHHOro MeTaN/IMYeckoro Kopnyca, BXO4HOro
M BbIXOAHOTO MaTpybKOB, KAEMMHOW rpynnbl C 3aUTHbIM
KOYKYXOM, 31eKTPOLIKAadOM KOHTPOIA U ynpaBaeHusa paboTo.

B ocHoBe pabotbl «BUH-M» mncrnonbsoBaH 3dpdeKT Harpesa
beppoMarHMTHbIX ~ MaTepuanoB  MHAYKUMOHHLIMM  TOKaMM.
JHeprus a1eKTPOMarHMTHOrO No/A, Co34aBaemas MHAYKLMOHHOM
KaTyLWKOM, NpeobpasyeTca B TENIOBYIO 3HEPrUo U nepeaaercs
TEMNNOHOCUTENIO, LMPKYANPYIOLLEMY B CUCTEME OTOMAEHUA WK
ropayero BOAOCHAOXeHWA. ABTOMATUYECKMIA  BblKAlOYaTeNb,
YCTaHOBNEHHbIW B WKady ynpaBneHusA, OCyLLecTBAAET 3aluuTy
NUTaloOLWLENn CeTM W CUO0BbIX Lenel OT TOKOB KOPOTKOro
3aMblKaHWA, M TOKOB Neperpy3kun Bbille AOMYCTUMbIX 3HAUYEHWUNA.
[NA KOHTPONA ULMPRYAALUN TENNIOHOCUTENA B CUCTEME OTOMNEHUS,
MeXay UMPKYIALMOHHBIM HACOCOM U BXOAHbIM MaTpybKom,
peKkoMeHAyeTca yCTaHaBAMBaTb pesie NOTOoKa.

PA3PABOTYMK: OBLLIECTBO C OTPAHWYEHHOM OTBETCTBEHHO-
CTbtO «AJIbBTEPHATUBHAA SHEPINA»

Ne 64-004-24

KOrEHEPALINOHHAA SHEPTETUYECKAA
YCTAHOBKA

KoreHepauMoOHHanA 3HepreTMYeckana YCTAHOBKA COAEPMKUT
Kamepy CropaHus TONAMBa, NaporeHepaTop, NapoBoM ABUraTeNb,
BK/IHOYAIOLLMI KOPMYC, BHYTPM KOTOPOrO PaCMO/IOKeH pabouunii
opraH C npuBoAOM Ha BaJl, MeXaHU4yecCku COE,CI,VIHEHHbIVI C
3/1eKTPOreHepaTopoM,  KOHAEHCATOPOM  napa,  cucTemom
Harpesa TenaoHOCUTENel ANA BHELWHero Tena0CHabXeHun
C  CEeKUMOHWPOBAHHOM NMOBEPXHOCTbIO  Tensionepesayun.
YcTaHOBKa OT/MYaeTca Tem, 4To pabouyunii opraH napoBOro
ABUraTens BbINOJIHEH B BUAE AMCKA, OCb KOTOPOro coBMeLleHa
C OCbl0 Bana, COEAMHEHHOTO C 3/1EeKTPOreHepaTopom, Mo
HapysKHOM  KPOMKe [MCK  OXBaTblBaeT  UWMAUHAPUYECKoe
KONbLLO, Ha BHELIHeN NMOBEPXHOCTM KOTOPOFro C PaBHbIM LUArom
YCTaHOBNEHbI LWAPHMUPbI, OCK KOTOPbIX MapanienbHbl Apyr
APYry M OCW Bana, COEAMHEHHOTO C 31EeKTPOoreHepaTopom, Ha
0CAX LWAPHMPOB 3aKpen/ieHbl OA4HOM CBOEN KPOMKOWM NonaTKu,
CHabKeHHble ynopamum U MMelolme BO3MOMKHOCTb MOBOPOTA.
MaporeHepaTop pasmeLLleH B HUMKHEN YacTu Kopryca napoBoro
asuratens nog pabouyvm opraHom, mexay pabouvm opraHom
W NaporeHepaTtopoM YCTAHOBAEH HaNpaBAAOWMK AUCT AnA
noToKa napa. KoHaeHcaTop pasmeLleH B BEpXHel 4acTu Kopnyca
napoBoro Aguratensa Hag pabouum opraHom. Kopnyc naposoro
ABUraTens BbIMOJHEH C 0bpa3oBaHMEM MOABLEMHOrO KaHana
A9 NpoxoAa napa W OMyCKHOro KaHana ANs NPOXoAa KUAKOCTH,
npy 3TOM MOABLEMHDBIN M OMYCKHOM KaHaNbl COEAMHAIT MeXAy
coboli nNpocTpaHCTBA NaporeHepaTopa M KoHAeHcaTopa napa,
Ha ABYX NPOTUBOMOJIOXKHO PACMONOMKEHHbIX DOKOBbIX CTEHKaxX
Kopryca napoBOro [ABuratensa 3akpenjeHbl CBOMMW KOHLLQMU
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[OyroBble OrpaHMYMTeNIn, OXBaTbIBaOLLLME C 3a30POM YaCTb AJINHbI
OKPYKHOCTU LUJNMHAPUYECKOTO KOMbLA.

PA3PAEOTYUK: PELEPA/IBHOE FTOCYJAPCTBEHHOE bIO/MKETHOE
OBbPA30OBATE/IbHOE YYPEXM/EHWE BbICLLIETO OBPA30OBAHUA
«CAPATOBCKMW FOCYAAPCTBEHHbIV TEXHUYECKUI YHUBEP-
CUTET UMEHW TATAPUHA FO.A.»

Ne 50-024-24

HAMO/IbHbIA KOH,[[EHCAL[MOHHbIﬁ KOTEN
«TEXHO 3KO»

HanonbHbI  KOHAEHCAUMOHHbIM  KoTen «TEXHO  3KO»
ABNAETCA WHHOBALMOHHOM pa3paboTKol Ans  npuMeHeHus
B KOTE/IbHbIX YCTAaHOBKAaXx Manoi W CpegHel MOLLHOCTM.
MoNHOCTbIO rOTOBasA K YCTaHOBKe cMCTeMa BKAOYaeT B cebn
TENN006MEHHUK C KaMepol CropaHusA, ropesioyHoe YCTPOWCTBO C
Kamepow npesBapuUTe/IbHOro CMeLnBaHUA TOMANBA, aBTOMATUKY
yrnpaBaeHnA KoTioarperaTom M Kackaf, U3 HECKONbKUX KOT/IOB.
[ecatb TMnNopasmepos mowHOCTblo OT 200 KBt go 1000 kBT
No3BONAIOT  ONTUMANbHO  CKOHOUrypupoBaTb  Tpebyemyto
MOLLHOCTb KOTE€/IbHOM YCTAaHOBKM, IM60 HabpaTb U3 MMetoLwmxcs
TUNOPA3MepPOB KOTeNbHYH ycTaHOBKY A0 3000 KBrT.

TexHUYecKMMm  pe3ynbTaTomM  ABNMAETCA  MHHOBALMOHHasA
pa3paboTKa Masol U cpefHen MOLLHOCTM, WKUPOKOro TMnopsaaa
N MOAYNbHOCTU MPOAYKTa, C Bbicokum KM, sKoHoMMen 3aTpaT
Ha TON/IMBO, MasIol NOWAAbI0 ANA YCTAHOBKM, MEHbLUUM BECOM,
NPOCTOTOMN YX043@ U TEXHUYECKOrO O0OCNYKMBAHUA, aBTOMATUKOM
yrNpaBneHusa,  CHWMKeHWe  TPYAOEMKOCTM U MOBblleHWe
NPOU3BOANUTENBHOCTU TPYAA, IHEprocbepexeHune.

PA3PABEOTYMK: OBLLECTBO C OTPAHUYEHHOW OTBETCTBEH-
HOCTbHO «OBbEANHEHHbIV LIEHTP SHEPTO3®®EKTUBHbLIX
TEXHO/10MMM»

Ne 50-025-24

CUCTEMbI AKKYMY/IMPOBAHWA TEIN/10BOU
SHEPINN

CuUCTEMbl  aKKYMYNMPOBAaHWA TEMAOBOW 3HepruM — 3TO
XMMUYECcKne unn Gpusnyeckme npouecchbl, NOCPeacTBOM KOTOPbIX
NPOUCXOAMT HaKoMAEHME Tenna B TEMNJI0BOM aKKyMy/nATope, Y4To
nossonsaet cbepeyb aHepruio u obecrneuntb peseps B ciay4vae
BHE3aMHOro npekpaweHna paboTbl OCHOBHOIMO UCTOYHMKA
SHeprunm B chepe  KUAULWHO-KOMMYHANbHOIO  XO3AMCTBA,
TENN03HEPreTUKMn.

TennoBoi aKKyMynaTop COCTOMT W3 pesepByapa Ajd
XpaHeHWs, aKKyMyaupyloLWwen cpeapl, YCTPOMCTB ANA 3apagku
M BcrnomoratenbHoro obopyanosBaHua. Cnocobom cbepereHus
3Hepruy ABAAETCA UCNONb30BaHME TEMnIoBbIX HaKomuTenew.
TexHUYecKum pesynbTaTom  ABAAETCA WMHHOBALMOHHasA
pa3paboTKa, N03BONAOLLAA aKKYMY/IMPOBATbL TEM/IOBYHO SHEPTUIO,
npeofoneHne U CriaxnBaHWe HeCOOTBETCTBUI Mexay nosadei
SHEPruu NOTPeBUTENIO U ero peanbHbIMU NOTPeBHOCTAMM, 3anac
SHepruy Ana nocnedylowero NPUMeHeHUs ee MpPakTUYecku B
No6bIX chepax HeNoBEYECKOM KU3HU, IHeprocbepekeHmne.

MpevmyliecTBa cuCTEMbl  aKKYMYy/MPOBAHMA  TEMI0BOM
3HEeprnn: BO3MOXKHOCTb 3anaca sHeprum go 1 MBT; nukosas
MowHocTb 500 MBT; wwupokas 06nacTb  NPUMEHeHUs:
NPOM3BOACTBEHHbIE  NpeanpuATMA M 3aBOAbl, arpapHo-
NPOMbILIZIEHHbIM  KOMMJIEKC U Ce/IbCKoe X03AMCTBO, cdepa
KUANLLHO-KOMMYHAIbHOTO X03AMCTBa, CyLoCTpOUTENbHAA
NPOMbILWAEHHOCTb.

PA3PABOTYMK: OBLLIECTBO C OTPAHUYEHHOM OTBETCTBEH-

HOCTbIO «OBbEANHEHHbIV LIEHTP SHEPFO3®®EKTUBHbIX
TEXHO/TOMU»
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No 40-002-24
KOTE/IbHAA C rPOIMAPOBOU TYPEUHOM

KoTenbHas ¢ rugponapoBoli TypbuHOM OTHOCKTCA K
060pyL0BaHNIO, MPYMEHAEMOMY B CUCTEMAX LLEHTPA/IN30BAHHOTO
TennocHabxeHus, cnocobHa obecneunTb CTabUIbHYO MOLLHOCTb
BHE 3aBMCMMOCTU OT TEMMEPATYPHOro rpadmKa CetTu, Ha KoTopyto
paboTtaeT KoTenbHas. KoTesibHas BKAOYAET BOAOrPeiHbIi KoTe,
M3 KOTOPOro Harpetas BOAa KOT/IOBOTO KOHTypa MoAaerca Ha
BXOZ4, 'MAPONapoBoi TypbUuHbI U Yepes TPeXXoA0BOM KnamnaH Ha
BXOZ, B TeNI00OMEHHWK BTOPOM CTyneHW MNoforpeBa CeTeBoM
BOAbl; TMAPOMAPOBY0 TypbuHy, ABAAOWYOCA MNPUBOLOM
3/IEKTPOreHepaTopa, C BbIXOAa KOTOPOW MapoBOAfHAas CMechb
nogaeTca B cenapatop; TenJ00OMEHHWK MepBOi CTyneHu
nogorpesa CeTeBoi BoAbl, 060rpeBaemblit Napom, MOCTynatoLwmm
M3 cenapaTtopa rMaponapoBoi TypOMHbI; KOHAEHCATHbIM Hacoc,
nojatoLLMii KOHAEHCAT M3 cenapaTopa Ha BXOZ, HAacoCa KOT/I0BOTO
KOHTypa, KOTOpbli4 MoJaeT BOAY Ha BXO4 BOLOIPEWHOro
KOTN1a, NpM 3TOM CeTeBas BOAA MOC/MELOBATENbHO MOAAETCA
B Tenn006MeHHUKU MepBOi M BTOPOW CTyneHu nogorpesa, a
TPEXXOAO0BOM KAanaH coeguHeH ¢ banacHbIM TpybonpoBoaom,
MO KOTOPOMY Pacxof, KOT/IIOBOW BOAbl MOMET YacTUYHO WM
NOMHOCTbIO  MepeHanpaBnaTbca B 06BOA4 TenjoobmeHHUKa
BTOPOM CTyMeHW NoLOrpeBa Ha BXOZA Hacoca KOTI0BOTO KOHTYpa.

PA3PABOTYMK: 3SAKPBITOE AKLUMOHEPHOE OBLLIECTBO HAYY-
HO-NPOU3BOACTBEHHOE BHEAPEHYECKOE MNMPEAMNPUATUE
«TYPBOKOH»

N2 46-001-24

M/IACTUHYATbIN TEM/I00EMEHHUK
C BCTABHbIMU TYPBYJ/IN3ATOPAMMU

MN306peTeHne oTHOCKTCA K TennoobmeHHOMY 060pyA0BaHUIO
N MOMET BbITb UCMOMBb30BAHO ANA YTUAM3aALMUU Tenna cOPOCHbIX
ras’soB W >KMAKOCTEN, @ MMEHHO A/A YTWUaM3auMM Tenna
[bIMOBbIX ra30B KOTE/IbHbIX arperatos, MPOMbILLIEHHbIX MeYein,
BEHTUAALMOHHbIX BbIBPOCOB.

TexHU4YeckMM  pesynbTaToM, Ha  peLUeHMEe  KOTOpOro
HanpaB/ieHo Npea/iaraemoe U3obpeTeHne, ABAAETCA NOBbILLEHNE
3pHEKTUBHOCTU U HAZEKHOCTU NAACTUHYATOrO TENI006MEHHMKA
¢ BCTaBHbIMK TypbynnsaTtopamu. Mpeanaraembiit naacTMHYaTbIN
TenN00O6MeHHUK C BCTaBHbIMKM TypbyansaTopamu COAEPKUT
rOPU30HTa/IbHbIN KOMYX, N3rOTOB/IEHHbIN B dopme
NPSMOYroNbHOro napannenenunega. Bepx, AHve u Topupl
KOXyXa BbINONAHEHbl B BUAE BEpPXHEM U HWXKHeN TpybHbIX
[OCOK M ABYX TOPLEBbIX TPYBHbIX AOCOK C NPAMOYIONbHbIMU
OTBEPCTUAMWU. BHYTPU KOXKyxa MOMeLleH nakeT, COCTOALMM
M3 TennoobMeHHbIX NAACTUH. MAacTUHbI YCTAHOBNEHbI MeXAy
BEPXHEW U HUKHEWN TPYOHbIMU AOCKaMM, U TOPLLEBbIMU TPYOHbIMK
Aockamu ¢ obpasoBaHvem Mmexay Ccoboi  BepTUKasbHbIX
KaHanoB, COOOLLIAIOWMXCA C OTBEPCTUAMMU BEPXHEN U HUNKHEN
TPY6HbIX AOCOK, M FOPU3OHTaNbHbLIX KaHanoB, cOOBLLatoLMXCA
C OTBEPCTUAMM TOPLEBbIX TPYOHbIX AOCOK. KaHanbl, B CBOO
oyepeAb, 3aKPbITbl BEPXHEW, HUKHEN 1 TOPLIEBBIMM KPbILLKAMW,
CBEPXY, CHU3Y M C TOPLLOB 3aKPbIBAMOLWMMM KOXKYX. TopLesble
KPbIWKM U BEPXHAA U HUXKHAA KPbIWKM CHAGXEHbI BXOAHBIMU U
BbIXOAHbIMM NaTpyb6KamMK, a B BEPTUKA/IbHbIX U TOPU3OHTAsIbHBIX
KaHafiax ycTaHOB/IEHbl BCTaBHble TYpbyAn3aTopbl, BbINONHEHHbIE
M3 Hep}KaBelowero maTtepuana, AJIMHa W BbICOTa KOTOPbIX
onpeaenAloTCcA COOTBETCTBYIOWMMM pasMepamn BepTUKANbHbIX
M TOPU30HTaNbHbIX KaHanos. Kaxaplii TypbynnsaTop cocTtouT m3
BEPXHEr0 U HUKHEro KPOHLUTEMHA, COeAMHEHHbIX Mexay cobolt
BEPTUKANIbHbIMW  3aBUXPUTENAMU C BUXPEBLIMU JIeMecTKamu,
NMPUKPEnNeHHbIMM MO AAWHE 3aBUXpUTeNelt MNonapHo U
KpecTtoobpasHo Apyr NPOTUB Apyra U CHabXeHHbIMMU Ha KOHLAX

20

CbeMHbIMK  -06pa3HbiMK  dUKcaTopamum,
GUKCUPYIOLLMMU KOMTbLLAMMU.

coegunHeHHbImKn  C

TakuM 06pa3om, KOHCTPYKLMA Npeanaraemoro niacTMHYaToro
Tenn006MeHHMKa NO3BOIAET 33 CYET YCTPOICTBA B HEM BCTABHbIX
Typbynusatopos u obecneyeHns MNEPEKPECTHOro ABUNKEHUS
TennoobmMeHMBaOWMXCA Cped, B KaHanax, MOBbICUTb €ro
3bPEKTUBHOCTL M HALEKHOCTb MO CPaBHEHMIO C M3BECTHbIMM
NNACTUHYATLIMM TEMI00OMEHHUKAMMU.

PA3PABOTYMK: PELEPA/IBHOE TOCYJAPCTBEHHOE BIOAMETHOE
OBLPA30OBATEJ/IbHOE YYPEXM/AEHUE BbICLLIEFTO O6PA30OBAHUA
«fOr0-3AMNALAHbIN rOCYAAPCTBEHHbIV YHUBEPCUTET»

Ne 78-021-24

MEXAHWU3M BCTPAXUBAHUA KOPOHUPYIOLLINX
3/IEKTPOLA OB rOPU30HTA/IbHOIO
S/IEKTPO®UJIBTPA

MN306peTeHne OTHOCUTCA K 3/IEKTPMUYECKOW OYMCTKE ras3os
OT B3BELWEeHHbIX YacTUL, B TEMJI03HepreTMke, XMMUYECKoMn
NPOMbILLEHHOCTH, NPOMBbILLIEHHOCTH CTPOUTENbHBIX
MaTepranos, MeTannyprum u ap. MoxeT 6biTb UCNONb30BaHa B
rOPU30HTa/IbHbIX 31EKTPOGUALTPAX C BEPXHUM PaCnooXKeHnem
MEXaHM3MOB  BCTPAXMBAHMA  KOPOHMPYIOWMX  3/71EKTPOAOB.
MexaHM3M  BCTPAXMBAHWMA  KOPOHMPYIOLWMX  3NEKTPOLOB
FOPU30HTA/ILHOTO 31EKTPODUILTPA COCTOUT U3 PACMOIOKEHHbIX
HaZ QaKTMBHOW 30HOW: 31eKTpoABuraTens, pemykTopa U
nepesaTtoyHoOro MexaHuM3ma C BEPTMKA/NbHO YCTaHOBAEHHbIM
M30/IMPYIOLLMM  31EMEHTOM —  LIATYHHbIM  M30/IATOPOM,
3aK/I0YEHHbIM B M30/IATOPHYIO KOPOBKY. Ha KOHLax LwaTyHHOro
M30M1ATOPa YCTaHOB/EHbl AemndupytolmMe 31eMeHTbl, a B
KayecTse NepesaToyHOro MexaHn3ma MCnosib30BaH 3KCLEHTPUK.
dneKTpoABUraTeNb, PesyKTOp U MepefaToyHblii  MexaHW3m
obecrneymBaloT nogbem M cOPOC MOJIOTKOB MOJIOTKOBOIO
MexaHM3Ma, B pesy/ibTaTe Yero MpPOMCXOAUT UX COyAapeHue C
KOPOHMPYIOLWMMM 3/IEKTPOAAMM U CTPAXMBaHME OCeBLUEe Ha
3/1EKTPOAAX MbIAW UM CaXKW. Hasmume LWaTyHHOro M30/14Topa,
3aK/IIOYEHHOTO B M3O0MATOPHYHD  KOPObBKy, obecneunsaeT
M30/IMPOBaHME TOKOHECYLLMX Y3/10B KOPOHUPYHOLLEN CUCTEMbI OT
METa/INIOKOHCTPYKLUMIA MexaHM3Ma BCTPAXMBAHMA 3/1EKTPOLOB.
YcTaHOBKa M30/MPYIOWEro 3/1eMeHTa — LWaTyHHOro M30/14Topa
BEPTUKA/NIbHO MCKAKOYAET Harpysky Ha KpyyeHue. Hanuuue
AeMndUPYOLLIMX 3/1eMEHTOB Ha KOHLLaX LUATYHHOro M30/14Topa
NO3BOAAET MOracuTb 3HaKOMepeMeHHble OCeBble Harpysku,
a UCMoNb30BaHME IKCLEHTPUKA B KayecTBe MNepesaToyHOro
MexaHu3ma a8 npeobpasoBaHMsA BPALLATENIbHOMO ABUMEHUSA
B MOCTynaTe/bHOE yMpoLaeT KOHCTPYKUMIO  MexaHM3ma
BCTPAXMBAHUA KOPOHUPYIOLWMX 3N1EKTpoAoB. Mcnonb3osaHue
NPOKAAZOK M3 MOAWypeTaHa WAM  BbICOKOMPOYHOW pPe3uHbI
obecneymBaeT BbICOKMI gemnoupyrowmn adpdeKkt. Bce 370
MOBbILIAET HAZEKHOCTb U CPOK C/TYKObl MEXaHM3Ma BCTPAXMBAHUA
KOPOHMPYIOWMNX 3NEKTPOAOB M 3NeKTpoOUAbTPa B  LENOM.
TexHUYeCKMin pesynbTaT 3aK/1oyaeTca B TMOBbIWEHWM CPOKa
CNYK6bl WATYHHbIX M30AATOPOB, U KaK CleACTBME, MOBbIWEHUU
HAJEKHOCTM  MexaHM3Ma  BCTPAXMBAHMA  KOPOHMPYHOLWLMX
3/71EKTPOAOB.

PA3PABOTYMK: OBLLIECTBO C OTPAHUYEHHOV OTBETCTBEHHO-
CTbtO «[A3[POM [NEPEPABOTKA»

Ne 50-027-24

b/I0OYHO-MOAY/IbHbIE KOTEHEPALIMOHHBIE
U TPUTEHEPALUMOHHBIE SHEPIOLIEHTPbI
BN0YHO-MOAYbHbIE KOTeHEPALMOHHbIE U TPUreHepaLMOHHbIe

3HeproueHTpbl —3ddeKTUBHbIE SHeprocbeperatoLLme TEXHON0rUK
NPy COBMECTHOM TMPOW3BOACTBE TEM/IOBOW W 3/IEKTPUYECKOM
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SHeprun. Yactb Tenna MCNOAb3yeTca ANA OXNAMAEHMA, NpuU
NMOMOLLUM XONOAMNBbHOM CUCTEMbI B CUCTEMAX TEMI0CHAbKeHUA
coumanbHblx 06bekToB, KX, B arpapHO-NPOMbILWAEHHOM
Komniekce. TexHU4ecKMM pesynbtaTtom Asnaetca apdeKkTuBHbIe
sHeprocbeperatoLe TEXHONOrMU PU COBMECTHOM NMPOM3BOACTBE
TEN/IOBOW W 3/1E€KTPUYECKON 3HEprMM npu 3TOM 4YacTb Tenna
(xonog, BbipabaTbiBAaETCA M3 M3AWLLKA Tenaa) UCMoNb3yeTca ANa
OXNAXKAEHUSA MPU MOMOLLM XONOAUNBHOW CUCTEMbI B BN0YHO-
MOAYNbHbIX 3HeproueHTpax, 4to nosbiwaer KA, skoHomuio
TOM/IMBA, KOMMAKTHOCTb pasmelleHun, obecneymBaeT eauHbIN
LLeHTP KOHTPOAA, 9KOJIOTMYHOCTb, SHeprocbepekeHme.

PA3PABOTYMK: OBLLIECTBO C OTPAHWYEHHOW OTBETCTBEH-
HOCTbHO «OBbEANHEHHbIV LIEHTP SHEPTO3®®EKTUBHbLIX
TEXHO/10MM»

Ne 76-003-24
CIr10OCOBb IOBbILIEHNA K14 TEM/IOTEHEPATOPA

TennoreHepaTop OTHOCUTCA K YCTPOWCTBaAM A/A Harpesa
KUOKOCTU U MOMKET HalTU MpUMEHeHUe B CUCTeMAx OTOMAEHUsA
3[,aHUI, COOPYKEHUW U ropsavero BogocHabxeHuA. TexHUYecKas
3a4a4a, KOTOPYHO peLlaeT npeanaraemoe U3obpeTeHne, COCTOUT B
nosbiweHun KN4 TennoreHepatopa v Kayectsa oTbopa ropadyero
NoTOKa BOAbl OT XONOAHOrO, MOCTYMAOLWLEro M3 BbIXOAHOMO
naTpybka B cuctemy notpebutens. TexHMyeckan 3azada peLiaercs
TeM, YTO B Ten/ioreHepaTope, COAEprKaLLeM KOPMyC, MMeoL it
NPoOUANPOBAHHYKD MPOTOYHYD YacTb C  LMAMHAPUYECKUM
YYaCTKOM, COEAMHEHHbIM C BbIXOAHbIM NaTPyBKOM; yCKOpUTEND
OBWMKEHUA, BbINONHEHHbIV B BUAE UMKAOHA C TaHTEHLMAbHbIM
COMNOBbIM 3aKPYYMBAIOLWMM anNnapaToM, COAEPMKALMM OAUH
WU HECKOMIbKO TaHreHLMabHbIX COM/IOBbIX KaHa/MoB; TopLeBas
CTOPOHA LMKNOHa coefMHeHa C NpPodUANPOBAHHOM YacCTbio
Kopnyca, a bokoBas — Yyepe3 NaTpyboK ¢ HAacOCOM, TOPMO3Hble
YCTPOMCTBA, OCHOBHOE W [AOMONHWUTE/IbHOE, PaCMONOMKEHHOE
B nepenyckHom mnatpybke mnocsie 30Hbl €ero coeauMHeHua C
LUMKAOHOM, COOBLAOWMMCA C BXOAHbIM KOHLOM 6aiinacHoro
TpybonpoBoaa, BbIXOLHOM KOHEL, KOTOPOro COeAMHEH C BXOAHbIM
naTpybkom Hacoca. CornacHo n3obpeTeHno COOCHO BHYTPEHHeM
60KOBOW NOBEPXHOCTU LMAMHAPUYECKOTO Y4acTKa YCTaHOB/IEHbI
pacnonoXeHHble oOAHAa B [APYroM [ABe  LUUAUMHAPUYECKME
060/104KM, BOKOBbIE MOBEPXHOCTU KOTOPbIX BMecTe ¢ 6OKoBOM
NMOBEPXHOCTbIO  UWMAMHAPUYECKOTO yyacTka obpasytoT [JBa
HE3aBUCMMbIX  KO/IbLEBbIX  KaHafa W UWAUHOPUYECKUIA
KaHan, o06pa3oBaHHbIN BHYTPEHHeN OOKOBOW MOBEPXHOCTbIO
BHYTpeHHeN 060/104KM, UMEIWMNn B HamnpaBieHUN LMKAOHA
NPoPUANPOBAHHBIN  COMJIOBOW  y4acTok.  LunnHapuyeckui
N BHYTPEHHWI KO/MbLEBOM KaHa/ibl CO CTOPOHbI BbIXOAHOMO
naTpybka 3aKpbiTbl KPbILWKOW, pasgenalowenl BHYTPEHHIO
NnonocTb UWAMHAPUYECKOTO Yy4YacTKa Ha [Be He3aBUCUMble
NoN0CTU, OAHA U3 KOTOPbIX 06pa3oBaHa BHYTPEHHUM KO/bLLEBbIM
N UMAWHAPUYECKMM KaHafamu, a Apyras, coefAMHeHHas ¢
BbIXOAHbIM NaTPyOKOM, BHELHWMM KO/IbLEBbIM KaHa/loM, Mpu
3TOM OCHOBHOE TOPMO3HOE YCTPOMCTBO Pa3MeLL,eHO B KO/bLEBbIX
KaHanax UMAMHAPWUYECKOro y4yacTKa. TOpMO3Hble YCTPOWCTBa
BbIMONHEHbl B BUAE UMAMHAPUYECKUX TPYOOK, YCTAHOBNAEHHbIX
COOCHO LEHTPaNbHOM 0CU NPOPUANPOBAHHOW NMPOTOYHOM YacTu.
KpblLlLKa, 3aKpblBatoLLaa LLUANHAPUYECKUIA U KONbLEBOW KaHanbl,
BbINO/IHEHA NONYCHEPUUYECKON.

MpeasoxKeHHasn KOHCTPYKLMA TennoreHepaTopa obecneyvsaeT
KayecTBEHHOE pasgeneHune 6onee HarpeToro U MeEHee HarpeToro
MOTOKOB HAa [Ba HE3aBWCMMbIX MOTOKA; HanpasneHwe 6onee
HarpeToro NoToKa Yepes BbIXO4HOW NaTpyboK K notpebutento, a
MeHee HarpeToro NOTOKa — B MPUOCEBYIO 30HY NPOGUAMPOBAHHOM
NPOTOYHOW YaCTU KopMyca K YCKOPUTENIO ABUKEHWS; YBEUYeHWe
OCEBOW COCTaBNAIOLLEN CKOPOCTM MeHee HarpeToro noToka
Ha BbIXOAE W3 COMJIOBOrO Y4YacTKa LMAMHAPUYECKOrO KaHasia
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M KaKk C/neacTBME yBe/IMYEeHWe CABMUIOBbIX CKOpOCTeM Ha
NOBEPXHOCTU pasfesneHusa nepudepuinHoro U NpPUOCEBOro
BMXpeK, crnocobcTeylollee WHTEHCUUKALMM  aHU3OTPOMHOM
TypbYyNeHTHOCTU B NoJie C BbICOKMM pagmasbHbIM rpagueHTom
CTaTUYECKOro [JaBieHna no Bcel aavHe npodUANMPOBaHHOM
NPOTOYHOM YacTU Kopmyca, 4To ycuavsaeT 3ddekT Harpesa
nepudpepuinHOro BKXpA; MOBbILEHWE YPOBHA TypbOyneHTHOCTU
MeHee HarpeToro MoToKa Ha BXoA4e B OCHOBHOE TOPMO3HOe
YCTPOMCTBO, @ CNefoBaTesIbHO, M Ha BbIXOAe €ro B NPMOCEBYIO
30HY NPOPUAMPOBAHHON MPOTOYHOM YACTM KOpmyca, 4YTO B
COYeTaHWU C UHTEHCUPUKaLMel TYpOYNEHTHOCTM Ha NOBEPXHOCTHU
paszeneHna nepudepruinHOro 1 NPUOCEBOro BUXPEWN ycuanBaeT
3¢ deKT Harpesa nepudepuitHoro BUXps, KOTOPbIA, B OCHOBHOM,
onpeaensetca paboton TypOyNeHTHbIX MONEW AHU3OTPOMHOWM
TypOYNeHTHOCTU B NoJie C BbICOKMM pagmasbHbIM rpagueHTom
CTAaTUYECKOro [OAaBNEHMUA; LMPKYAALMIO MNPUOCEBOrO MOTOKA
no Bcel ANMHe nNpPodUAMPOBAHHOM YacTM Kopnyca, 4YTo MU
3acTaB/ifAeT paboTaTb MOTOKM Ha HarpeB Ha BCEM MPOTANKEHWUU
npoduANpPoBaHHOM NPOTOYHOMN YacTu.

PA3PABOTYMK: OBLLIECTBO C OTPAHUYEHHOM OTBETCTBEHHO-
CTbtO «[IPON3BOACTBEHHAA KOMITAHUA PUTM »

Ne 36-004-24
KOMITAKTHAA TEPMOJ3J/IEKTPUHECKAA CUCTEMA

MN306peTeHne  OTHOCUTCA K YCOBEPLUEHCTBOBAHHbLIM
KOHCTPYKLMAM TBEPAOTE/bIX CUCTEM OXNaxkaeHus. KomnakTHas
TEPMO3/IEKTPUYECKas cuctema COAEPKUT MHOECTBO
TEPMO3NEKTPUYECKMX MOAY/NEN, KaKAbli M3 KOTOPbIX MMeeT
rOpAYyl0 M XONOAHYIHO CTOPOHY, a TaKKe BO306HOBASEMble
MCTOYHWMKM 3/1EKTPOIHEPTMM — BETPOIIEKTPOTEHEepaTopsbl.

B KkauectBe BO306HOBNAEMbIX  WCTOYHWKOB  3Hepruu
MCnonb3aytoTen BETPO3/IEKTPOreHepaTopbl, BbIXOZbl
BO306HOB/IAEMbIX WCTOYHMKOB 3/IEKTPOSHEPTUU COEAMHEHbI C
nepekaoYaTeNIfiMK1, COAEPHKALLMMU K/HOUM, OCYLLECTBAALMUMU
nepekaloYeHne MNUTaHMA OTCACbIBAIOLWLEro W  HarHeTaloLero
BEHTUAATOPOB  C  MOC/IELOBATeNbHOTO  COEAMHEHUA  Ha
napasnnenbHoe Npu ymeHbLUEHUM CKOPOCTM BeTpa U 06paTHO Ha
nocnesfoBaTe/ibHOE COeAMHEHWE MPU MAKCUMAasIbHOW CKOPOCTU
BETPa, NMPUYEM OTCACbIBAIOLMIA M HArHETaloWMn BEHTUNATOPbI
pacrnonoXeHbl NO pa3Hble CTOPOHbI PAaAMaTOPa, HAXOAALLErocs B
TEen/I0BOM KOHTAKTe C XO/I0HOW CTOPOHOIN TEPMO3IEKTPUYECKMNX
mMogaynein. TexHUKO-3KOHOMMYECKMM MPEUMYLLECTBOM [AaHHOM

KOMMNaKTHOM TepMoaﬂeKTle‘-IECKOVI CUCTEMDI ABnAeTCcA
dBTOMaTU4eCKana afantauua OoXnaxaarnwmnx 31eMeHTOoB
— BEHTUNATOPHbIX MO,D,yﬂel)'l K U3MEHEHUK NapameTposB

HanpsayKeHMs BO306HOBNAEMbIX UCTOUHMUKOB SHEPIUM, Hanpumep,
BETPO3/IEKTPOreHepaTopos.

PA3PABOTYMK: PELEPAJIBHOE NOCYJAPCTBEHHOE BIOAMETHOE
OBPA30BATE/IbHOE YYPEM/IEHUE BbICLLIEFO OBPA3OBAHMA
«BOPOHEMCKWU rOCY/IAPCTBEHHBIV TEXHUYECKUM YHUBEP-
CUTET»

Ne 22-004-24

B/104YHO-MO/AY/IbHbIE KOTE/IbHbIE YCTAHOBKU
(BMKY)

bnoyHO-moaynbHaA  KoTesbHas  ycTaHoBka  (BMKY) -
STO OTAENbHO CTOAWAsA KOTenbHasa, cocToslwas w3 610KoB
TEXHONOTMYECKOro obopynoBaHus, pa3mMeLLeHHbIX B

cTpouTenbHOM Mogayne. KoTenbHble ¢ KOT1amMu MOLLHOCTbIO A0
0,63 MBT moryT BbInycKaTbCA NOJIHOCTbIO aBTOMATU3MPOBAHHbIMU
n pabotatb 6e3 ob6CNyKMBalOWEro MepcoHana Mnpu yCcnoBUU
MCNONb30BaHMA B KayecTBe TOMAMBA COPTUPOBAHHOMO YA,
BMKY c obcnysKuBatowmMm nepcoHasoM OCHALAeTca CKAagom
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TonnuBa, obecneymBaoWmMm 3anac Ha 2-14 cyToK B 3aBUCMMOCTU
oT cnocoba AOCTaBKKM TONMBA.

BHyTpK Ka)kporo KotenbHoro mopyna BMKY pasmeltaetca
WHAMBUAYANbHbIN pacxoaHbIN byHKep TON/MBa,
obecneumBatolWmii paboTy KOTAa Ha HOMWHANbHOM Harpyske
NPOAOMKUTENbHOCTbIO He MeHee 3,5 yacoB. BMKY ocHawatoTea
cMCTEMOM  aBTOMATU3aUMK, KOTOpas peryanpyet MOLLHOCTb
YCTaHOBKM.

Mo creneHn asTomatusauum BMKY noapasgensatotca Ha
MWHUMAZbHO aBTOMATMU3MpPOBaHHbIE, aBTOMATU3MPOBAHHbIE,
aBTOMATM3MpPOBaHHble ¢  nepegayert  MHGOpMauMuM  Ha
ANCNEeTYEPCKUIA NMYHKT.

KomnakTHocTb 1 6bICTpOTa YCTAQHOBKM CBOAUT K MUHUMYMY
MOHTa*XHbleé W NyCKOHa/aA404Hble pa60TbI. A onTMManbHO
I'IOAO6paHHO€ OCHOBHOE W BCNOMOratesibHoOe KOTeJ/ibHOe
oGopyp,osaHMe Nno3Bo/AET CHU3UTb Ce6eCTOMMOCTb KOTENbHOW U
3KCN/1yaTauMOHHbIe 3aTpaThbl.

PA3PABOTYMK: OBLLECTBO C OTPAHUYEHHOU OTBETCTBEHHO-
CTbtO «3ABO/] SHEPTETUHECKOIO OBOPY/JOBAHUA «[PO-
SHEPITOMALLI»

N2 46-003-24

No/INSYHKLIMOHA/IbHbIN MN/IACTUHYATbI
TEI1/IOOBMEHHUK

PaspaboTka OTHOCMTCA K TEMNO3HEepreTuke W  MOXKeT
6bITb MCMO/Mb30BaHa B MAACTUHYATLIX TEnN006MeHHUKaX A/1f
YyTUAU3ALUK Tenaa CEPOCHbIX ra3oB U KUAKOCTEN. TEXHUYECKUM
pesynbTaToM  ABASETCA  MOBbIWEHWEe  SKOHOMMYECKOM U
3KO/I0TMYECKOM adpdeKTMBHOCTM noMdYHKLNOHANBHOTO
NNaCTUHYATOrO TEN006MEHHMKa.

TexHUYeckui pesynbTat aocturaercs Tem, yTo
nofMdYHKLUNOHANbHbIN NAAcTUHYaATLIN TenJI006MeHHUK
COLEPMKUT TOPU3OHTANIbHBINA KOXKYX, WM3rOTOB/MEHHbIN B dpopme
NPSMOYroNIbHOTO Mapannenenunena, BepX, AHULE W Topupl
KOTOPOrO BbIMNOHEHbI B BUAE BEPXHEN U HUMKHEN TPYBHbIX LOCOK
C NPAMOYrobHbIMK OTBEPCTUAMM M ABYX TOPLEBbIX TPYGHbIX
[OCOK C MPAMOYrO/bHbIMU OTBEPCTUAMM.

BHYTPM  KOKyXa  MOMELEH  MakeT,  COCTOAWMMK U3
Tenn006MeHHbIX MAACTUH, YCTAaHOBAEHHbIX MeXAy BepxHen w
HUWXHEN TPyBHbIMM [OCKaMM, a TaKKe TopLeBbiMU TPyBHbIMK
Zockamu ¢ obpasoBaHMemM mexay coboi BEPTUKaIbHbIX ra30BbIX
KaHanoB (oxnaxaaemMoii cpefibl), COOBLIAIOLMXCA C OTBEPCTUAMM
M rOPU30HTa/IbHbIX BO3AYLLHbIX KaHA/0B (OXxN1axaatoLweit cpeabl),
COOBLLAIOWMXCA C OTBEPCTUAMM TOPLEBbIX TPYOHbIX JOCOK.

Mpwv 3TOM, C TOPL,OB, CBEPXY, CHMU3Y KOXKYX 3aKPbIT TOPLLEBLIMY,
BEPXHEN U HUXKHEW KPbILWKAMMU, KOTOPble CHabXKeHbl BXOAHbIMMU
N BbIXOAHbIMM NaTpybKamu. B BepTMKaNbHbIX ra3oBblX KaHanax
pacnonoXeHbl KOMMIEKCHbIE OYUCTUTENM, MpeacTaBafoLlLmne
cob0l1 BepTHUKanbHble KOP3UMHbI C NepdopMpoBaHHON 060104KON,
BbIMONIHEHHOM M3 Hep)KaBeloLero matep1ana, 4JvHa U BblcoTa

KOTOPbIX onpegenakTca COOTBETCTBYHOLWMMHU pasmepamum
BEPTUKA/IbHbIX ra30BblX KaHA/I0B.
Kop3uHbl YCTaHOBNEHbI Ha OonopHble KpOHLUTeVIHbI,

NPUKpPeneHHble K HUXHel TpybHOM focKe. Kaxaas Kop3uHa c
DOOKOBbIX CTOPOH CHabXeHa TypbynsaTopamu, BbINOJHEHHbIMU B
dbopme NPAMOYro/ibHbIX IENECTKOB, Pa3MEeLLLEHHbIX B LUAXMAaTHOM
nopsagKe C HaKAOHOM nog yrmom 45 rpagycoB B CTOPOHY
[BVIXKEHMA ra3oBOro NOTOKa B KaHanax.

Monoctn KOP3WUH  3anoJiHeHbl rpaHynamm nemsbl,
WN3roTOBNIEHHOW M3 METaNNypPruyecknx LWAAKoB WM AMAaMeTpPom
rpaHyn ot 5 go 10 mm. BBepxy rasoBbix KaHanoB Haf KaxKaou
KOP3MHOW  YyCTaHOB/EHbl  pacnpegenuTenn  NPOMbIBOYHOM
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BOAbl, NpeacTaBaaowme coboii nepdopMpoBaHHbIE CHU3Y
TPy6bl, COEAMHEHHbIE C KOANEKTOPOM MPOMbIBOYHON BOAbI U
Tpy60MnpoBOAOM MPOMbIBOYHOM BOAbI, CHAGKEHHbLIM 3aMOPHbLIM
YCTPOMCTBOM, @ B ra30npoBOAE OYMLLEHHOrO rasa PacrosoxeH
CNIMBHOW WTYLLEP NPOMbIBOYHOM BOAbI.

PA3PABOTYMK: PELEPA/IBHOE TOCYJAPCTBEHHOE BIOAMETHOE
OBPA30OBATE/IbHOE YYPEXAEHWE BbICLLIEFO OBPA3OBAHUA
«HOr0-3AMNALAHbIN FOCYAAPCTBEHHbIV YHUBEPCUTET»

Ne 59-003-24

TPAHCIIOPTABE/IbHbIE KOTE/IbHbIE TA30BbIE
B/104YHbIE
TpaHcnopTabesnbHblie KOTe/ibHble YCTaHOBKM (TKY)

HeobxoguMmbl 418 MNPOU3BOACTBA ropsdyelt BOAbI M Mapa B
TEXHOMIOTMYECKMX MpoLieccax M A1A OTOMAEHUA MPOMBbILLIEHHO-

NPOU3BOACTBEHHbIX, COLUMANbHO-KYNbTYPHbIX, SKUNMULLHO-
6bITOBbIX 0ObEKTOB.
B KauectBe pabouyero Cbipbsi YCTAaHOBKA WCMONb3yeT

NPUPOAHBIA UM CXHUMKEHHbIN a3, a TaKMKe KWAKoe TOMMBO.
B KayectBe TennoHocuTena B Takux TRY ucnonb3yeTtca
BOAQ, noarotaBanBaemas PasNNYHbIMK cnocobamu:
9/1eKTPOMArHUTHBIM, Xumuyeckum. TKY npepcrasnatot coboi
MOMIHOCTbIO PYHKLMOHANBbHO 3aKOHYEHHOE M3Aenne, OCHaLLEHbI
BCEMU HeobxoAMMbIMM Npubopamm 1 cUCTEMAMMU.

OTcyTcTBME  HEOBXOAMMOCTM  MPOKNALKM  MPOTAXKEHHbIX
TENNOTPacC M CTPOWUTENbCTBA 34aHMA  KOTENbHOM CHUMKAKT
CTOMMOCTb KOMMYHWKALMI 1 NO3BONAIOT CYLLLECTBEHHO NOBbLICUTb
TeMMbl CTPOUTE/ILCTBA.

Kpome TOro, aTo AaeT BO3MOMKHOCTb MCMONb30BaTb TaKue
KOTeNbHble ANA ONepaTUBHOIO HaNaXKMBaHUA TeMNOCHabKeHuA
NPy aBapuiHbIX CUTYaUMAX U CTUXUIHBIX BeacTBuAx B nepuop,
OTONUTE/NIbHOTO ce30Ha. KoTenbHble YCTAHOBKWM MOJHOCTbIO
MOArOTaBAMBAIOTCA K IKCM/yaTalMM B 3aBOACKMX YCNOBUAX,
MO3TOMY MOHTaX W MyCKOHasaAKa 3aHMMAT MUHWMa/bHOE
Bpems.

YpoBeHb aBTOMaTU3aumu obecneynsaeT 6HecrnepeboiiHyto
paboTy Bcero obopynoBaHWA 6e3 MOCTOAHHOMO MPUCYTCTBUA
JeXypHoro onepaTtopa. ABTOMaTWKa noAjepiKuBaeT paboTy
obbeKkTa Mo TemnepaTypHOMYy rpaduKky B 3aBUCMMOCTU OT
MOrofHbIX YCA0BUIA. ITUM JocTuraetcs 6onee KayecTBEHHOe
cobniopeHvie Tennosoro rpaduka U AONOSHUTENbHAA SKOHOMUSA
NpUpoAHOro rasa.

B cnyyae BO3HMKHOBEHWA HELTATHbIX CUTyauuid, yTeyek
rasa cucrema 6e30MacHOCTM aBTOMATMYECKM Npekpaliaer
nogady rasa W npegotspaliaeT aBapun. KoTesibHble yCTaHOBKM
noapasymeBatoT 06s3aTesIbHy0 YCTaHOBKY y3/1a y4yeTa rasa: rno
JKeNIaHUI0 3aKas3uyMKa OH YCTaHaB/MBAETCA B CaMOW KOTE/IbHOWM
WU B BUAE OTAE/IbHOTO ra3operyisTopHOro NyHKTa.

TaK»Ke BO3MOKHa YCTAaHOBKA KOTe/IbHOM Ha ra3oBOM TON/nBe
C NpefyCcTaHOBAEHHbIMW TeNeMEeTPUYECKMMU CUCTEMAMWU AN
YAANEHHOTO KOHTPOAA MapamMeTpoB M3 AWCNETYEPCKOro LieHTpa.
Kpome ycTaHOBKM Ha pame B MNOMELLEHUWU, CTPOUTENLCTBO
ra3oBOl KOTe/IbHON BO3MOHO OTAE/bHO CTOALMM OBHEKTOM,
NPUCTPOMKOWM UK C YCTAaHOBKOW Ha Kpbllle. BO3MOXKHA yCTaHOBKa
ObIMOBOM Tpybbl ANA yTUAM3AUMKM OTPABOTaHHbBIX MACAAHbIX
NPOAYKTOB  (4M3eNbHOrO  TOM/AMBA, PACTUTENIbHOTO  Macna,
MasyTa), C’Kuras ux no oTAeNbHOCTU UM CMeLIMBas.

BbICOKMI1 ypOBEHb CropaHms, COOTBETCTBYHOLMNIA TPE6OBaHMUAM
6e30MacHOCTH, He 3arpA3HAET OKpysKatowyto cpeay. TKY umetoT
BbICOKMI KMA. ONTUManbHbIi pekum paboTbl KOTENbHOro
obopyaoBaHua obecneymMBaeTcs aBTOMATMYECKM, MO3BOAAA
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NpPOV3BOANTL POBHO CTONbKO TeMia M ropayein BoAbl, CKONbKO
TpebyeTca oTaniMBaeMoMy OOBbEKTY B KOHKPETHbIN MOMEHT.

MpyM 3TOM MNOCTOAHHOTO MPUCYTCTBUA OBC/NYKMBAIOLLETO
nepcoHana He Tpebyetcs.

Takum 06pasom, [AOCTUraeTcA MaKCMMasbHas 3KOHOMMUA
pabouero pecypca v TON/MBA KOTebHOM. MabapuTHble pasmepsbl
NO3BOAAIOT TPAHCMOPTUPOBATHL MX BCEMU BUAAMM TPAHCMOPTA.

PA3PABOTYMK: OBLLIECTBO C OTPAHUYEHHOU OTBETCTBEHHO-
CTbIO «KAMCKUW 3ABO/ FA30BOI0 O50PY/J0BAHUA»

Ne 73-001-24

TET1/10BAA 3/IEKTPUYECKAA CTAHLNA
C 4OMNOJIHUTE/IbHbIM OX/IAMAEHUEM
B ABCOPBLIMOHHOW X0/104M/1IbHOW MALLUMNHE

TennoBas 3NeKTPUYECKana CTaHUMA OTHOCMTCA K o0bnactu
TEN/I03HEPreTUKNUMMOXKETObITbMCMNOb30BaHAHANAPOTYPOUHHbIX
TENI0BbIX 3NEKTPUYECKUX CTAHLMAX, PACMONOMKEHHbIX B KPYMHbIX
ropogax. TenaoBas aNeKTpUYecKan CTaHUMA COAEPKUT NapOBOM
KOTes, COeAMHEHHbIW MAaponNpPOBOAOM OCTPOro napa ¢ TYpbuHoM,
naponposog oTbopa napa Ha AeaspaTop U naponposog oTbopa
napa Ha abcopbumoHHOM XonoAunbHOM MawnHe (ABXM),
reHepaTop, KOHZeHcaTop, KOTOPbI COeauMHEH TPybOomnpoBoAOM
OCHOBHOrO  KOHZEeHcaTa C  KOHAEHCATHbIM  Hacocom U
[,easpaTopom NUTATEeNIbHOM BOAbI, MUTATE/IbHBIN 3/1EKTPOHACOC,
Tpybonposog, npamoin u Tpybonposos ob6paTHOW TEXHMUYECKOM
BOAbl, COEAMHSAOLWME T[PaSMpPHU U  KOHAEHCATop, a TaKXKe
Tpybonposog, 3abopa u TpybonpoBog BO3BpATa TEXHUYECKOM
BOAbI, CBA3blBalOWME Mexay coboi bacceliH cbopa Boabl U
abcopbLUMOHHYI0 X0M0AUbHYIO MalKHY, TpybonpoBos oTBOAA
KoHAeHcaTa 13 ABXM. OcobeHHOCTbO ABNAETCA TO, YTO Ten/10Bas
3NeKTpuyeckas cTaHuma cHabskeHa ABXM, KoTopas cBs3aHa
TpybonpoBogamu 3abopa M BO3BpaTa BOAbl C bacceliHom
cbopa BOAbI, B KOTOPbIN BOAA NOCTYMaeT NOCNEe OX/aXAEHUA B
rpagupHe. CywHOCTb pa3paboTKM 3aK04aeTca B TOM, YTO Noc/e
OX/JIaXKAEHNA B rpagupHe, Boga nocTynaet B bHacceliH cbopa
BOAbI, OTKyZAa 3abupaeTtca ANA AONOAHWUTENbHOMO OXNaKAeHUA
B ABXM 1 Bo3Bpawaetcs obpaTHO B 6acceiH. TexHMYecKui
pe3ynbTaT — CHUXKEHWe TemnepaTypbl TEXHUYECKOW BOAbl 3a
cYyeT AONONHUTENbHOro oxnaxkaeHna B ABXM wu nosbiweHne
3KOHOMWYHOCTM pPaboTbl TEM/IOBON 3/NEKTPUYECKON CTaHLUMK B
NIETHUI NepPUOL BPEMEHM.

PA3PABOTYUK: ®EAEPA/IbBHOE NOCYAAPCTBEHHOE BIOAMETHOE
OBPA30OBATE/IbHOE YYPEXEHWE BbICLLIEFTO OBPA3OBAHUA
«YJIbAHOBCKMM FOCYAAPCTBEHHbIV TEXHUYECKUIA YHUBEP-
CUTET»

Ne 20-001-24

HU3KOIJIABKAA TET/IOAKKYMY/INPYIOLLIAA
CO/IEBAA CMEChH

Pe3synbtaT  BbINOMIHEHWA  TEXHONOrMYecKol  pa3paboTku
OTHOCUTCA K pa3paboTKe TEMJI0aKKyYMyAUPYIOLWMX COCTaBOB,
BK/IOYAIOLLMX XJI0PUA, INTUA, XN0PWUA CBUHUA M BoAbbpamat
CBMHUA. MoXKeT NpUMEHATbCA B TEMNIOTEXHUKe B KayecTse
9HEeproeMKMx MaTepuasoB B TEMIOBbIX aKKyMyaAaTopax W
YCTPOMCTBaX A/1A NOALEPKAHMA NOCTOAHHOW TemnepaTypbl.

KpaTkoe onucaHue TEXHONOTNYECKOM pa3paboTKku:
pa3paboTaH Tenj0aKKyMy/IMpyoWwuii coctas, obecneynsatoLmi
paboTy Tenn0akKymynaTopa B TemnepaTypHOM AuanasoHe 472-
475°C. MNonyyeHHaa CMecb C yAe/bHOWN 3HTaNbNUen NaaBAeHUA
330-335  KX/Kr  o6nafaerT  CHUMKEHHOW  KOPPO3MOHHOM
AKTUBHOCTbIO. TENI0AKKYMYNMPYIOWMIA COCTaB COAEPKUT: 75-76
mac.% xnopuga amtua, 16-15 mac. % sosnbdpamarta Aantma u 9-8
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mac.% Bonbdpamata cBUHLA. 3aa4a pa3paboTkn —obecneyeHune
paboTOCNOCOBHOCTM  TEMIOAKKYMY/IMPYIOLLE  CMecu  Ha
TemnepaTypHbIx ypoBHax 472-475°C. lNpepnaraemas conesas
cmecb  uccnefgoBaHa — AnddepeHUManbHbIM - TEPMUYECKUM
aHanusom (ATA). YaenbHyr 3HTanbNMiO MnaBieHusa obpasua
3BTEKTUYECKOro COCTaBa onpeaenann MeTofoM KOIMYeCTBEHHOTO
OTA. ina noaTBepXAeHNA TemnepaTypbl M SHTANbNUKN NIaBAEHUA
OAHHOW TEeMnI0aKKyMynupytowen cmecu NPUMEHAAN YCTaHOBKY
CMHXPOHHOrO  TEPMWYECKOro  aHanusatopa, moaunduKaumm
STA 409PC, BbinyweHHOro repmaHckon ¢upmont «NETZSCH»,
N nNpeAHasHaYeHHOro [ANA M3MepPeHUA TepMOAMHAMUYECKUX
XapaKTePUCTUK (TemnepaTypa 1 3HTanbnuA $Gas3oBbIX NepPeXoaos,
TEN/JIOEMKOCTb) U PErUCTPaLUM U3MEHEHWs MacCbl TBEPAbIX
M NOPOLIKOODPasHbIX MaTepuasnoB B LIMPOKOM AuanasoHe
Temnepatyp ot +25°C pgo +1500°C. [lMpepnaraemblii cocTas
obecneumBaetr paboTy B KayecTBe TeMNJ0aKKyMyIUPYHOLLEro
maTepuana Ha TemnepaTypHbIX YpoBHAX 472-475°C.TexHUYecKui
pes3ynbTaT AOCTUIAeTCA TEM, YTO TEMIOAKKYMYNUPYHIOLMIA COCTaB,
COAEPXKMUT Xn0pua, Antua, sonbdpamat AuTMA U Bonbdpamat
CBMHUA NpWU cnefytollem COOTHOLUEHWWM KOMMOHEHTOB, mac.%:
xnopua antua — 75-76; sonbdpamat amtua — 16-15; sonbdpamar
cBMHUA — 9-8. 3a npeaenamm yKasaHHbIX KOHCTPYKTUBHbIX
MHTEpPBaNOB  MNOBbIWAETCA  TemnepaTypa MNAaBAeHUA MU
HapyliaeTcA oAgHOPa3HOCTb, T.e. TeMnNOBblAe/eHNe CTaHOBUTCA
HepaBHOMepHbIM.  [pegnaraembli  cocTaB  obecneumsaet
paboToCcnocobHOCTL TEMNOBOrO akKyMynATOpa.

PA3PAEOTYUK: PELEPA/IBHOE FTOCYJAPCTBEHHOE bIOAKETHOE
OBbPA30OBATE/IbHOE YYPEXMEHWE BbICLLIETO OBPA3OBAHUA
«YEYEHCKUW TOCYAAPCTBEHHbIV YHUBEPCUTET UMEHM
AXMATA ABAYIIXAMUWAOBUYA KALBIPOBA»

dNeKTpo3HepreTuKa

Ne 50-003-24

YHUOULIMPOBAHHOE MOAY/IbHOE
MPEOBPA3O0BATE/IbHOE YCTPOUCTBO 4/1A
OBECITEYEHNA KAYECTBA 3/IEKTPO3HEPIN

MogynbHoe  npeobpasoBaTenbHoe  ycTpoicteo  (MIY)
OTHOCUTCA K 06/1aCcTU  3N1EKTPOIHEPTETUKM U MONKET 6biTb
NPUMEHEHO Ha NOACTAHLMAX, NMUTAIOLLMX MCKaXKatoLWMe HarpysKu
(TAroBble  MOACTAaHUMM  3NeKTPUOULMPOBAHHON  KenesHow
O0porK,  MeTafnypruyeckve  MNpeanpuatia,  NpeanpuaTus
XMMUYECKON MPOMbIWAEHHOCTU U ApPYr1Me HeauHelHble w/van
HECMMMETPUYHbIE Harpy3Ku).

Pewaemble 3agaun: — MIY ABnAeTCcA BbICOKOBONALTHbIM
aKTUBHbIM GUABTPOM, BbIMOJHEHHBIM MO CXeMe MOAY/IbHOro
MHOrOypOBHEBOr0 NpeobpasoBaTens HanpsaxKeHua u nossonset
NMOBbICUTb MOKAa3aTenn KayecTBa 3/EKTPOIHeprum 3a cyer
KOMMEeHCaUMM TOKa BbICWIMX TFAapMOHWMK W TOKa 0bpaTHOMN
nocneposatensHoctv; — MIMY nossonset ¢opmuposaTtb
NIMHEWHbIN TOK npeobpasosatens npu Ntbom coyveTaHun ¢as
TOKa NpAMON 1 0bpaTHOM NocnesoBaTeIbHOCTEN TOKA Harpy3KMu.
B kaxpgon dase MMY nocneposatensHo coegmHeHbl 20 mogynen
MITY, U3 KOTOPbIX OAUH N3BbITOYHbIN.

dddekTbl OT BHEApeHMA: — MpU YCTAaHOBKe Ha rpaHuLe
MarucTpanbHoOM W pacnpefenvTenbHOW  CeTU  WUCKAoYaeT
NPOHUKHOBEHMWE B MarucTpasnbHble cetu BbICLLNX
rapMOHUK M MpeAoTBPALlaeT  pa3BUTME  PEe30HaHCOB
TOKOB rapMOHMUK, COMPOBOXKAAOLLMXCA yXyAlweHvem
KoadduLMeHToB HecuMHyconaanbHoOCTH HanpsxeHun
B KPYMHbIX 3HepropailoHax; — npu pabote B pexume

CTa6VI}1VI3aLI,MVI HanpaxeHuAa obecneumBaetcs NPUOPUTETHAA
KOMneHcauna HeCMMMETPUKU  HanpaxeHuna no OGpaTHOl‘;I
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nocnefoBaTeNlbHOCTM, UTO YAy4yllaeT YC/OBUA 3KCN/yaTauuu
TpexdasHbIX ABUraTeENEn; — CHUXKeHMe yuwepba OT HU3KOro
KayecTBa 3/1EKTPO3HEPTUM M UCKOB 32 HECOOTBETCTBME KayecTBa
NoCTaBAAEMOM 3NEKTPOIHEPTUMN.

PA3PABOTYMK: TYB/TMYHOE AKLUMOHEPHOE OBLLECTBO «®E/E-
PA/IbHAA CETEBAA KOMITAHUA — POCCETU»

Ne 50-004-24

YCTPOWCTBO YMNPAB/IAEMON KOMMYTALNU
(YKK)

YctpoiictBo ynpaBnasemon KommyTauum (YKK) oTHocuTtea
K 06/1aCTU 3/71eKTPO3HEPreTUKU U MONKEeT b6biTb MPUMEHEHO
ONA  ynNpaBnAemMoin KOMMYyTaLUMW PEeaKTUBHOM Harpysku B
BbICOKOBO/IbTHbIX CETAX NEPEMEHHOr0 HamnpAXKeHUA.

Pelaemble 3aa4u: — CHUNKEHME NepeHanpsaKeHuini u 6pockos
TOKa NPV KOMMYyTaUMAX KabesnbHbIX W KabenbHO-BO3AYLIHbIX
NVIHWIA;  UCKNHOYEHME PUCKOB BO3HUKHOBEHMSA MOBTOPHbIX
npoboeB W paspylleHUs BbIKAOYATENA MNPU  OTK/IOYEHMUU
LYHTUPYIOLLMX PEAKTOPOB U PEaKTUPOBaHHbIX INHUIA.

OcHoBHble TexHu4eckune napameTpbl YYK: — yHuBepcanbHoCTb
MCMONb30BaHMA C 3/1era3oBbiMM  BbIKNOYATENAMM  PA3NINYHbIX
bGUPM, PasNNYHbBIX KAACCOB HAMPAMKEHWUA M PasfiMyHbIX ro40B
BbIMyCKa; —Ha/iM4Me anropuTMOB YMpPaBAEHUA KOMMYyTaLMAMM
Pa3NMYHbIX BUAOB 3N1EKTPOO6OPYA0BAHUA (KOHAEHCAaTOPHbIMU
6aTtapesamu, LYHTUPYOWUMM peakTopamu, CU0BbIMMU
TpaHchopMaTopamm) U NUHWIA aNeKTponepesadn (Bo3ayLWHbIMY,
KabenbHbIMU U KabeslbHO-BO3AYLIHbIMU); — Hanuume GyHKLMK
OMarHOCTUKN COCTOAHMA BblK/ltOMaTENEeN 110-750 KB
(KOMMYTALMOHHBI pecypc, MexaHM4ecKuii pecypc, CMHXPOHHOCTb
paboTbl NpWBOAOB, M [Ap.); — BO3MONXKHOCTb MNPUMEHEHUA
YCTPOMCTBA Ha BblIK/AOYaTENAX C ModasHbiIM U TpexdasHbim
yrnpaBneHvem; YMeHbLUeHWe CTOMMOCTM paspabaTtbiBaeMoro
ycTpoictBa Ha 15-25 % no cpaBHeHUIO C 3apybekHbiMu
aHasoraMy 3a CYeT YHWMBEPCAZIbHOrO XapaKTepa yCTpoWcTBa M
NpUMeHeHUA MUHMMAbHOIO Habopa HeobXoAMMbIX AATYMKOB.

TexHUYECKUM pe3y/ibTaTOM  ABAAETCA MPOAJIEHUE CPOKa
cnyk6bl M NOBbIWEHNE HAAENKHOCTM  GYHKLMOHMPOBaHUSA
3/1eKTP0060PYA0BAHNMSA, UCK/IHOUEHME UM COKPALLEHME U3LEPIKEK
Ha IMKBUAALMIO NOCNEACTBMIN TEXHONOTMYECKMX HaPYLUEHWI NpK
NpoBeAEHUN KOMMYTALLMOHHbIX OMnepaLmii, 3KOHOMUA pecypca
KOMMYTaLMOHHOIo 060pyaoBaHus, aHeprocbepekeHue.

PA3PABOTYMK: [1YB/INYHOE AKUMOHEPHOE OBLLIECTBO «DEAE-
PA/IbHAA CETEBAA KOMITAHWUA — POCCETU »

Ne 50-005-24
ABTOMATUYECKOE NOBTOPHOE BK/TIOYEHUE
KABE/IbHO-BO34YLLUHbIX JIMHWA
3/IEKTPOINEPEAAYN C ®YHKLMNENA KOHTPO/IA
COCTOAHUNA INHNI 3/IEKTPOINEPEAAYUN

YCTPOMCTBO ~ aBTOMATUYECKOrO  MOBTOPHOTO  BK/IHOYEHMA
KabenbHO-BO3AYLWHbIX JIMHUI 3nekTponepesauv (AMNB  KBJ)
OTHOCUTCA K 0611acTU  3NEKTPOIHEPTETUKM U  MONKET ObiTb
NpUMeHeHO Ha KabeNbHO-BO3AYLUHbIX IMHUAX INEKTpornepesaun.

Pewaemble 3agaum: AlNB KB/l nossonsetr wm3bexartb
NMOBTOPHOIO  BK/IOYEHUA JIMHUM NPU  HA/IMYUU  KOPOTKOTO
3aMblKaHMA Ha KabesbHOM yyacTKe, KOTOpOe MOKET NpUBecTu
K noBpexaeHuto cocegHux ¢as M yBennyeHUo obbemos
noBpexaeHna 06opyaoBaHUA.

OcHOBHble TexHMYyeckne napametpbl AlB KB/1: — B

OCHOBE 3a/I0}KeHHbIX B pa3paboTaHHble ycTpoiictea AMB KB/
TEXHWYECKMX PeLUeHUI fiexKaT BONHOBOM W TOKOBbIM MPUHLMMbI
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LENCTBUA, YTO MO3BOJIAET 06EecneynTb BbICOKYH HAZAEXKHOCTb
pacrno3HaBaHWA NOBPEXKAEHHOIO y4acTKa 1 n3bexkaTb NOBTOPHYHO
nogayy HanpsKeHus Ha MNOBPEKAEHHbIN KabesnbHblM y4acTok
B umkne AlB; — B cocTaBe cUCTEeMbl M3MeHeHa normka AlB un
BBEZEHbl Ba NPUHLMMMANBbHO HOBbIX QYHKLUMOHANAbHbIX B10Ka:
YCTPOWCTBO OnpeaeneHnsa NOBPEKAEHHOIO y4acTKa U YCTPOICTBO
onpegenenua coctoaHmna KBJ1.

MpuHuun gencrtena yctporictea AMNB KBJI: — camocToATeNbHO
onpeaenaeT NoBpPeXAEeHHbIN y4acToK;

— 3anpeuwaet AlB, ecaun KOPOTKOE 3aMblKaHWe npousowno

B Kabene; — onpobyeT COCTOAHME BO34YWHOrO Yy4yacTka BO
Bpems 6ecToKoBOM Mmaysbl; — paspewaet AlMNB npu ycrnewHom
onpobosaHuu.

JddeKTbl OT BHEAPEHUA: — CHUKEHME 06BEMOB NOBPEKAEHUA
060pya0BaHNA; — COKpaLLeHWe 3aTpaT Ha PEMOHT 060pyL0BaHuMA.

TexHUYeCKUM  pe3ynbTaToM  ABAAETCA  MMHUMM3aLWA
yucna HeycnewHbix AMNB  nyTem co3faHWsA  YCTPOMCTBA,
KOHTPO/IMPYIOLLETO BOCCTAHOB/JIEHWE HOPMAsIbHOMO COCTOAHME
N3M B 6ecToKkoBylO Maysy, 4TO NO3BONAET 06ECNEYNTb BbICOKYIO
HaJEeHOCTb  Pacrno3HaBaHWUA MOBPEXAEHHOTO y4yacTka MU
n3bexkaTb MOBTOPHYIO MOAAYY HAMPAMEHUA HA MOBPEXKAEHHbIN
KabenbHbI y4acToK B uukae AlMB, aHeprocbepexeHme.

PA3PABOTYMK: [TYB/TMYHOE AKLUMOHEPHOE OBLLECTBO «®E/E-
PAJIbHAA CETEBAA KOMIAHUA — POCCETU»

Ne 50-007-24

CUCTEMbI BO/IHOBOIo omri, NMo4gK/IIO4EHHOIo
K CUCTEME LLINH, C UCT10/1Ib3OBAHUEM
Ln®POBOIro O6MEHA AAHHbIMU

C YCTPOUCTBAMM 3ALLUTbHI 10 MPOTOKO/TY
61850

MN306peTeHne OTHOCMTCA K 3/IEKTPOTEXHWKE, a WMEHHO
K penerHon 3awmTte u aBTomatuke (P3A), n moxKeT 6biTb
MCNONb30BAHO A4/19 onpeaeneHus mecta nospexkaeHms (OMI) Ha
JIMHWUW 3NeKTponepesaym.

Pewaemble 3agauyun: MOBblEHME TOYHOCTM ONpeseneHus
MecTa MOBPEXAEHUA KOHTPONMPYEMbIX BO3AYLWHbIX JUHUN
anekTponepeaaun (B/1) HanpaxkeHnem 220-750 KB (norpelHocTb
He npesbiwaeT 300 m).

OCHOBHble TeXHUYeCKMe napameTpbl: — CUHXPOHM3ALMA
M3MepeHW, MNPOBOAUMbBIX YAANEHHbIMW  Apyr OT Apyra
YyCTPOMCTBAMM CUCTEMbl; — TOYHOe oOnpefesieHne BpemMeHu
Hayana nepexoLHOro Mpouecca NpPU KOPoTKOM 3amblkaHuu (K3)
Ha B/l B KOHTPOAMPYEMOM CWUrHaNE HAMpPAXeHWA Ha Kaxkaon
NOACTAHLMKN, TAe YCTAaHAB/AMBAKOTCA YCTPOMCTBA CUCTEMbI; —
CUHXPOHM3aUMA  CPOPMMPOBAHHONO  OMOPHOTO  CWUrHana
CMYTHUKOBOM HaBUTaLMOHHOM CUCTeMbl K TaKTOBOM 4acToTe
paboTbl aHanoro-uMdpoBoro npeobpasosaTens NpPU U3IMepeHnm
CUIHANIOB HaNpPAMeHW; — MOAKAOYEHME K CUCTeMe LWKWH, C
ncnonb3oBaHvem LndpoBoro obmeHa AaHHbIMM C YCTPOUCTBAMM
3awmTbl No npotokony M3K 61850.

JddeKTbl OT BHEAPEHUA: — COKPALLEHME YMC/IA KOMMJIEKTOB
YCTPOMCTB cucTembl BonHoBoro OMI 3a cyeT ABYXCTOPOHHEro
M3MepeHUA  HanpAKeHUA  BONHbI  Ha  TpaHchopmaTope
HanpAXeHua, YCTaHOBNEHHOTO  Ha  LWIMHAX  MNOACTaHLMM,
KOHTPOAMpPYEMbIX OTX0AALLMX BJ1, N0 cpaBHEHWMIO C MpUMeHeHnem
MHAMBUAYANbHbIX YCTPOMCTB Ha B/, ycTaHaBAMBaemMbIx Ha 0boumx
KoHuax BJ1; — ycTpoiicTea, obpasytolme cuctemy BosiHosoro OMI
MOTYT NPUMEHATLCA Ha MNOACTAHLUMAX, HA KOTOPbIX MCMO/b3YOTCA
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GOOSE coobuweHna gns nepefaym CUrHanoB o cpabaTtbiBaHWUM
ycTponcTts P3A, a Tak»Ke C MOMOLLbIO ANCKPETHbIX CUTHANOB.

TexHUYEeCKMM pPe3ynbTaToM AB/AETCA MOBbILEHWE TOYHOCTU
onpefeneHns MecTa MOBPEXAEHUA KOHTpoAupyembix BJ1 u,
KaK CneacTBue, YMEHbLUeHWe TPaHCMOPTHbLIX PacxodoB Ha
[0CTaBKy MepcoHana K MecTy NMoBPesKAEHMUS, CHUKEHME BPEMEHMU
BOCCTAHOBNEHUA, ob6ecrneyeHne HaAEKHOCTM U TOYHOCTH,
3HeprocbepexeHue.

PA3PABOTYMK: TYB/TMYHOE AKLUMOHEPHOE OBLLECTBO «®E/E-
PAJIbHAA CETEBAA KOMITAHUA — POCCETU»

No 50-008-24
MHOrOC/10MHbIV MOAY/1b KAGE/IEMIPOBOAA

MHorocnonHbii  Moaynb Kabenenposoga obecneuymBaer
becnpensaTcTBEHHbIA AOCTYyn K KabenbHoW nauHum (K/1) n ee
anemeHTam 6e3 npoBefeHUA 3eMAAHbIX PaboT, NpuMeHeHus
NOAbEMHO-TPAHCMOPTHbIX MEXaHM3MOB, W 3alWMTy MydT OT
MexaHMYeCcKoro Bosaenctams. PaspaboTka oTHOCMTCA K 06/1acTm
3N1IEKTPOTEXHUKMN U INEKTPOIHEPTETUKM, B YAaCTHOCTU K KaHanam
ONA MOHTaxa Kabenel Hanps)keHuem 0,4-20 KB, B yacTHOCTU
K TpybyaTbim moaynsam KabenenpoBOAOB, MUCMOAb3yeMbIX AAA
COBMECTHOFO  pPa3MelLeHUs  3/IeKTPUYECKUX U BONOKOHHO-
ONTUYECKUX Kabene npeuMMylecTBEHHO Mo 3emael, B
YCNOBUAX MJIOTHON FOPOACKOW 3aCTPOMKM MPU PEKOHCTPYKLUK
K/, oTpaboTaBLUMX HOPMATUBHbIE CPOKMU CAYHKObI.

Pewaemble 3afauv: MNO3BOMUT BbINOAHATL pPaboTbl Mo
nepeknagke KJl, aBapuiHO-BOCCTaHOBUTE/IbHbIE PaboTbl Ha
K/, a TakKe OCyLLecTBAATb TEXHONOrMYecKoe npucoesmHeHue
K 3/1eKTPUYECKMM CEeTAM HOBbIX NoTpebuteneit 6e3 HapyweHus
6naroycTpoicTBa ropoacKoi 3aCTPOKN.

OCHOBHble  TeXHUYECKMe MapameTpbl: — MOJMMEpPHbIN
MOZAYNbHbIN Kabenb-KkaHan, obecneynBatoLWwmit
paboTocnocobHOCTb B TemnepaTypHOM AManasoHe KCnyaTaumm
cunoBbIX Kabenei. KaHanbl UMEOT BHYTPEHHMN CaMO3aTyXatoLLnii
CNOM, KOTOPbIA NPW BO3HWUKHOBEHMMU aBapPUIMHbIX Neperpysok,
pasorpesa W OMIaBAEHUA OMJIETKM MPENATCTBYET MPUropaHuio
Kabenif, a TaKKe He [aeT pacnpocTpaHATbCA naameHun. OauH
KaHa/n BblAeNeH Mnog ONTUYECKMI Kabesnb; — MOJMMEpPHbI
MOAY/bHbIM  Kabenb-KaHan npeacTaBnser coboit cHOpHyto
KOHCTPYKLMIO M3 ceKumii. Kaxkpas cekuma cOCTOMT U3 KaHasos,
CHabXXeHHbIX  MOMepeyHbIMM U MPOAONbHBIMM  pebpamu
YKECTKOCTU, NO3BO/IAOLLMMM BOCMPUHUMATb YCUNEHHYIO Harpysky
rPYHTa, M NPUCOeANHUTENbHbIX GAaHLEB, NPeaHa3HaYeHHbIX 48
coeNHEHNA CeKLMIA Mexay cobo.

TexHUYEeCKMM pe3ynbTaToM SIBAETCA COKpalleHue 3aTpaTt Ha
aKcnyaTaumio M o6CAyKMBaHME pacrnpeaeuTeNbHbIX CeTei,
MOBbILWEHME HAAEKHOCTU 3/1EeKTPOCHabXKeHUA noTpebutenei,
COKpalLEeHWe CpeaHero BpeMeHm  nepepbiBOB 3/1EKTPOCHABKEHNS,
3HeprocbepexeHue.

PA3PABOTYMK: [1YB/INYHOE AKUMOHEPHOE OBLLIECTBO «DEAE-
PA/IbHAA CETEBAA KOMITAHWA — POCCETU »

Ne 50-009-24

CUCTEMA OXJIAXAEHUA MAC/IOHATIOJ/IHEHHBIX
TPAHC®OPMATOPOB U PEAKTOPOB 220-750 KB

Cuctema oxnaxaeH1A MacnoHaNoNHeHHbIX TpaHCcGOopmaTopoB
N peaktopoB 220-750 KB paspabotaHa [AO1A CHUMKEHUs
notpebneHna aNeKTpPosIHeprun coBCTBEHHBIX HYXA, NOACTAHL MK
20 60 % nocne KOPPEKTUPOBKM arOPUTMa M OTHOCUTCA K 061acTH
9N1eKTPOTEXHUKMN U INEKTPOIHEPTrETUKN.

OCHOBHble TEXHUYECKME NapaMeTPbl:—YCTPOMUCTBO BbINOIHEHO
Ha 6a3e KoHTpossiepa v npeobpasoBaTteneit YacToTbl/ycTPOCTB
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NNaBHOrO MycKa, B 3aBMCMMOCTM OT MPUMEHAEMOro Tuna
peryanposaHua; — aBTOMaTU3MpPOBaAHHAA CUCTEMA ynpaBieHUA
oxnaxgeHvem TpaHchopmatopa (ACY OT) nopaepxusaert
Temnepatypy Haubosee Harpetoil TOYKM TpaHchopmaTtopa B
AONYyCTUMbIX npegenax 6e3 HemnmocpeaCTBEHHOTO M3MepeHuA
(MpM  MOMOLLM  BbIYMCNEHUI UCXOAA W3 YPOBHA HArpysku
TpaHcpopmaTopa,  TemnepaTypsbl OKpyKatoLLei cpeapbl,
TemnepaTtypbl TPy6ONpOBOAOB KOHTYPa UMPKYAALMM Macaa u
CKOPOCTM €ro UMpKynaumum (onumoHasbHO)) 3a CYET Y4acTOTHOTO

PeryiupoBaHua  CKOPOCTM  BPALLEHUA  Mac/0HacocoB W
BEHTUAATOPOB.
TexHU4eckum pesynsTaTom ABAsercs ynpasneHue

oxnaxaeHuem TpaHchopmaTopa C noageprkaHvem Tpebyemoi
Temnepatypbl 06MOTKM 6e3 HenocpeacTBEHHOTO M3MEPEeHUs
(NpY NOMOLLLM BbIYMUCIEHWI) U SKOHOMMEW 3neKTponoTpebieHns
npu MOMOLWM OUCKPETHOrO W YacTOTHOrO PEeryMpoBaHus,
HafeXHOCTb.

PA3PAEOTYUK: MYB/TMHHOE AKLUMOHEPHOE OBLECTBO «®E/E-
PAJIbHAA CETEBAA KOMIAHUA — POCCETU »

Ne 50-010-24
LIEJZIEBAA MOJE/Ib MINI/MICROGRID
PaspaboTka oTHOCUTCA K 3NEKTPOTEXHUKE "

3/1eKTPO3HEPreTMKe, a MMEHHO K pacnpeeneHHon (manoi)
reHepaumm o 25 MBT c pasavyHbIMK BUAAMU UCMONb3YEMbIX
NepBUYHbIX IHEPropecypcos, BK/KOYAA HETPAAULMOHHbIE W
BO306HOB/IAEMbIE UCTOYHUKM INEKTPUYECKOW IHEPrun, a Takxke
CUCTEM HaKOMNEHUA 3/1EKTPO3HEPrnK.

Pewaemble 3afaun: MPOrPaMMHO-TEXHUYECKMIN KOMMAEKC
(NTK) Minigrid no3sonaeTr 6e30nacHO MOAK/MOUYNUTL NOKA/bHYIO
SHeprocucTemy Ans paboTbl B pexrme BblAauM MOLLHOCTM 6e3
PEKOHCTPYKLMM MOACTAHUMI C OAHOHAMNPABAEHHbIMM 3aLUTaMU.

MNTK Minigrid cogep»uUT: — W3MepUTENbHYO NoACUCTEMY,
B OCHOBE KOTOPOW NeXaT BEKTOPHble M3MepPEeHUA PEeXMMHbIX
napameTpoB B LleHTpax nutaHua Minigrid n Ha ux cBa3ax c obLien
3/1EKTPUYECKON CeTblo; — MOACUCTEMY PEXKMMHOrO yrnpaBaeHus
reHepauueit Minigrid, obecneumBalollylo B T.4. MOCTOAHHOE
nopfep)kaHue ee TrOTOBHOCTM K MPOTMBOABAPUAHOMY WU
onepaTMBHOMY cbanaHCMPOBAHHOMY MO MOLLHOCTU Mepexoay B
peXnm aBTOHOMHOM pPaboTbl U HAOHOPOT; — aBTOONEPATOPHYHO
noacuctemy, OCYLLEeCTBAAIOLLYIO BCe aencTeuma no
PEKOHPUIypaLmm CUCTEMbI, U3MEHEHMIO COCTaBa BKJ/IKOYEHHOO
B paboTy o060pyaoBaHUA, WM3MEHEHUIO XapaKkTepa [AencTBui
perynatopoB  BO3OYKAEHWA TeHepaTopoB W MOLLHOCTEN
NepBUYHbIX ABUraTeNen, MUCMNOMb3YIOLY MNPea/oKeHHbIM B
pabote cnocob aKTMBHOM CUHXPOHM3ALMMU LEHTPOB MNUTAHUA
B PasHbIX BapuaHTax WX OObeAWHEeHWA C OAHOBPEMEHHbIM
BK/IIOYEHMEM  BCEX BbIK/JlOYaTenelr B  Uenu  3amMblKaHWA
WCTOYHMKOB; — MOACUCTEMY MPOTUBOABAPUMHOIO YMNpaBieHus
pexumom napannenbHoin pabotbl Minigrid ¢ BHelWHel ceTblo,
obecrneymBaloLlLyto 3KCNpecc BbiABAEHWE HeobxoaMmMocTU U
BblJaloWel KOMaHAy Ha NPeKpaLleHne pexunma napansienbHon
paboTbl.

dddekTbl OoT BHegpeHua: 1. [na reHepaumm: — CHUNKEHUe
3aTpaT Ha COOCTBEHHbIM pe3epB reHepauun W MnoaneprraHue
YacToTbl; —  MOBbIWEHMEe  [0/AM  TENAOBOW  3Heprum,
BblpabaTbiBaeMOl B KOreHepauMoHHOM LMK/e, Mo3BoJifAtoLLee
pauMOHaNbHO MCMNONbL30BaTb TOMAMBO; — MOAyYeHMe NpUbbIAK
OT NPOAAXKMN U3ObITKOB MOLLHOCTU Y SHEPTUM BO BHELLHIOK CETb,
B T.4. 33 CYET 3aK/II04YeHUA NPAMbIX JOTOBOPOB Ha PO3HUYHOM
PbIHKe; — noslyyeHne NpubbIAN OT Y4acTUA B PbIHKE CUCTEMHbIX
ycnyr (perynupoBaHWe HanpsKeHWs, BbIMONHEHUE OYHKLUK
arperatopa ynpasneHus cnpocom). 2. [na palioHHOW ceTeBoi
KOMNaHUK: —yBenYeHne obbema nepesadn anekTpoaHeprmum (33)
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33 CYeT NpuBEYEHMA MOTpebuTenel, paHee NPUCOEAMHEHHbIX
K Minigrid; — nosbllweHWe noKasatenen becnepeboliHOCTU
SAIDI n SAIFI; — BO3MOXHOCTb MOAKAKOYEHUA OTBETCTBEHHbIX
notpebutenei, TpebytoLLmMx ABYXCTOPOHHETO NUTAHMA; — MOKYMKa
33 y masioll reHepauMM Ha MOKPbITUE MOTEPb MO LLEeHaM HUXKe
PbIHOYHbIX PO3HUYHbIX.

TexHUYEeCKMM pesy/ibTaToOM ABASAETCA MOBbILEHWE KayecTsa
sHeproobecneyeHus, addeKkTnBHOE B3aMmopaencTeme
noTpebuTtenei ¢ reHepupyLLMMU UCTOYHMKAMM, HanpaB/ieHHoe
Ha CHWXXeHWe n3fepiKeK ceTeBolr MHOPACTPYKTYPbI U reHepauuy,
CO34aHMe MEexaHU3MoB CHaNaHCMPOBAHHOTO  PasBUTUA W,
B KOHEYHOM MTOre, CHUNKeHMe 3aTpaT noTpebutesein Ha
3HeprocHabKeHue, PesKMMHOe ynpas/ieHne, NPOTUBOABaPUNHbIN
6anaHCUPOBAHHbIN PeXNM, aHeprocbeperkeHune.

PA3PABOTYMK: TYB/TMYHOE AKLUMOHEPHOE OBLLECTBO «®E/E-
PAJIbHAA CETEBAA KOMITAHUA — POCCETU»

Ne 50-012-24

YHUDPULINPOBAHHAA IOT-M/IAT®@OPMA A4/14
ANCTIETYEPUSALIMN AHHDBIX O COCTOAHUN
OBOPY/ZJOBAHUA 1C

loT-nnatpopma npegHasHayeHa gns cbopa, ob6paboTku U
nepeAayn AaHHbIX C Pa3UYHbIX TUMNOB YCTPOMCTB MOHWUTOPMHTA
Nno MpOBOAHbIM ¥ 6ecnpoBOAHLIM 3aLLMLLEHHBIM KaHanam
CBA3W B €ZIMHYIO CUCTEMY, NMO3BOAIOLLYO UCMONb30BaTb AaHHblE
018 PacyeToB M MPOrHO3MPOBAHMA B Pa3/IMYHbLIX NPOrpammax
OMarHoCTMKM M MOAENMPOBaHMA MO PacYeTHO-aHaNUTUHECKUM
MOZAE/IAM B 3/IeKTPOIHEPreTUKe.

Uenamu cosganua loT-nnatdopmbl ABAAKOTCA: — cO3[aHUE
yHMBepcanbHoro xaba cbopa n gucneryepmsaumm MHGopmaumm
OT MEepPBUYHbIX [ATYMKOB, YCTPOMCTB W PA3AUYHBIX CUCTEM
MOHUTOPUHIA NO MPOBOAHbLIM M 6ECNPOBOAHBIM 3aLLMLLEHHbBIM
KaHanam CBA3W; — uccnefoBaHME BO3MOXHOCTM MPUMEHEHUA
TeXHONOrMM nepesayvm 4aHHbIx No KaHanam LoRaWAN, 3G unmn WiFi
C NpUMeHeHMeM WNGOPOBAHUA B C/IOKHOW 3/1EKTPOMArHUTHOM
obcTaHoBKe Ha MMC; — UHTerpauMs u obbeguMHeHue PasnYHbIX
UT cuctem Ha nepapxmyeckux YpOBHAX; — MHTErpaumsa ceTeBblX
MHPOPMALMOHHDIX (TEXHONOTMYECKUX M KOPNOPATUBHBIX) CUCTEM.

MpeumyllecTBa: — peanusaums 6GecrnpoBOAHbIX peLleHUi
c ydyetom TpeboBaHMIA MHOOPMALMOHHOM 6e3onacHocTy;
—  MOZY/bHbIA  NPWHLMN  MOCTPOEHUS  MPOrpaMMHOro
obecneveHus;

—  HenpepblBHas  camoguarHoctuka  loT
c CUTHanM3aumen " JIoKanusaumen
0TKasa; — popmumpoBaHue painos B CIM-HoTauuu.

nnatoopmbl
BbIAB/NIEHHOIO

TexHMYeckMm  pesynbTaToM  ABAAETCA  UHTerpaums B
KpaTyaiLlive CPOKM B CYLLLECTBYHOLLYIO MHDOPMALMOHHYIO cucTeMy
HOBbIX NPUBOPOB UM KOMMNIEKCOB MOHUTOPMHIA 060PYA0BaHMS,
nosyyeHue [AaHHbIX A4 AMarHOCTMKM U MPOrHO3MPOBaHMA
cocToAHuMA OCHOBHOrO obopyaosaHus, CHUXeHne
MHBECTULMOHHbIX 3aTpaT Ha obHoeneHve obopyaoBaHMs 3a
CYeT MOoBbIWEeHWA HabAOLAEMOCTM, a TaK¥Ke CHUMMKeHWe 3aTpaT
Ha ycTpoiicTBa M 06CNyXKMBaHME MPOBOAHbLIX KOMMYHUKALWIA,
3HeprocbepekeHue.

PA3PABOTYMK: [1YB/INYHOE AKLUMOHEPHOE OBLLIECTBO «DEAE-
PA/IbHAA CETEBAA KOMITAHWUA — POCCETU »
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Ne 50-013-24

MY®TA 4/19 COEANHEHUA
MAC/IOHAMO/IHEHHOIO KABE/IA 110-220 KB
BbICOKOIo JAB/IEHUA U KABE/IA 110-220 KB
C Cr3 U30/ILUMNEN

PaspaboTaH ¥ W3roToBAEH OMbITHbIK 0bpasey, MydTbi
LN COEAMHEHUA Mac/lOHano/IHeHHoro Kabens 110-220 kB
BbICOKOrO [JaBneHuss M Kabena 110-220 kB c¢ wu3onsaumen
M3 cwutoro  nonustuneHa  (CM3)  gnAa  BbINONHEHUA
aBapUIHO-BOCCTAHOBMTE/IbHLIX PaboT, NepeknagkuM y4yacTka
MaC/IOHaNONHEHHbIX KabenbHbIX InHuI (K/T) HanpaxeHnem 110—
220 KB BbICOKOrO AaB/neHUs A1 0CBOOOXKAEHUA TepPUTOPUN B
3/1eKTPO3HEpreTUKe.

OCHOBHble  TeXHWYECKMe pesynbTaTbl: —  M3rOTOB/IEHbI
onbiTHble  06pasubl  MydTbl; — nNpoBeAeHa  MOBepKa
paboToCnocobHOCTM OMbITHbIX 06pa3yoB MydTbl Ha CTEHAE;
— TNpOBEAEHHblE WCMbITaHWUSA TMOKasanu paboTocnocobHOCTb
«NPeabI3roTOBAEHHONY»  KOHCTPYKUMW KabenbHOro BBOAa C
ob6KNagKaMm BHYTPU M30ATOPA.

MpevmyluecTsa: — MOBbIWEHHAA HAZEXHOCTb B OTHOLUEHMU
yTeUKM macna u3 Tpybonposoaa (B KOHCTPYKLMM MMeeTca ABa
bapbepa 4NA Macna, U B C/ly4ae BO3MOMKHOIO MOBPEXAEHUA
OAHOrO W3 HUX, BTOPOM WCKAKYUUT YTeuKy); CHUXeHWe
KanuTanbHbIX 3aTpaT Ha NepeknagKy ydyactka KJ/1 ¢ npumeHeHnem
nepexogHon MydTbl MO CPAaBHEHMUIO C NOMHOW NepeKknaakon KJ;
— BO3MOXHOCTb NposeaeHna ABP 1 4acTMUHOW PEeKOHCTPYKL MK
MacC/IOHanoNHeHHbIX KJ/1 BbICOKOrO AaBieHMA; — KOHCTPYKLMA
KabenbHoro BBoAa co ctopoHsbl MHK B/l no3sonseT co3gatb mypty
C MaKCMManbHOW CTeNneHblo NPeabl3roTOBAEHUs B YC/I0BUAX
NpPOM3BOACTBA, YTO YMNPOLLAeT MOHTa)X M COOTBETCTBEHHO
3HAUUTENIbHO YBEIMYMBAET HAZEKHOCTb KOHCTPYKLIMN.

TexHuyeckMm  pes3ynbtaTom  ABAAETCA  CylleCcTBeHHoe
CHUXKeHWe ¢daKTopa HeonpeaeseHHOCTU MPU PUCKe BbIXoAa U3
CTPOA CYLLECTBYIOLMX MAC/NOHAMONHEHHbIX JIMHWIA BbICOKOTO
JaBneHMAa U obecrneyeHWe NOCTEMEHHOro nepexofa Ha
KN HoBoro nokoneHuA. bbicTpoe BbINOAHEHWE aBapUIHO-
BOCCTAaHOBUTE/bHbIX PAabOoT, NOBbIWEHHAA HAAEKHOCTb OT YTEUKM
Macna u3 Tpybonposoaa, nosyyeHue skoHomu4eckoro adpdekTa,
aHeprocbeperkeHue.

PA3PABOTYUK: [TYB/TMYHOE AKLUMOHEPHOE OBLLECTBO «®E/E-
PAJIbHAA CETEBAA KOMIAHUA — POCCETU »

Ne 50-011-24

OBOPY/JOBAHME /319 CO34AHUA
TEXHOJIOTMYECKOW CETM CBA3MN

B PACIPEZE/INTE/IbHbIX CETAX 6 (10) KB U1 35 KB
HA OCHOBE PLC TEXHO/IOTMN

ObopynoBaHMe Ans  CO34aHMA  TEXHONOTMYECKOW  ceTu
cBA3M B pacnpegenutenbHbix cetax 6 (10) kKB m 35 KB Ha
ocHoBe PLC TexHO/MOrMM  OTHOCUMTCA K  3N1EKTPOTEXHUKE
M 3NIeKTPOIHEpreTMke, a MWMMEHHO K KaHanam CBA3M W
TEXHONOTMYECKOW  TeIEKOMMYHUKAUMOHHON  MHpPACTPYKType
B pacnpegenutenbHbix cetax 6—35 KB. OCHOBHble TexHMYeckue
napameTpbl: — KOHTPO/IePbl AYENKM U NOACTaHLMM CO34aHbl C
MNCNO/Ib30BaHNEM YHMUBEPCA/IbHOW TEXHO/IOTMY Nepeaym AaHHbIX
1 obopyaoBaHua cBA3M (MoaemoBs) Ha ocHose meToga NBPLC gns
3NeKkTpuyeckmx cetent 35 KB 1 6-20 KB.

Ha ocHoBe KOHTpO/NNEpPOB MOryT C€O34aBaTbCA CUCTEMbI
asTomatmsauum MC 35/10 kB w PM, PTM wu TN 6(10) kB c
MHTerpaumen B CUCTEMbI BEPXHETO YPOBHSA; — paboymre 4acToTHble
auanasoHbl ana 35 kB: 330-420 klu, 520-650 Klu; — pabouve
YacToTHble Anana3oHbl ana 10 kB: 100-400 kI, 750-1000 Ky,
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— yaenoHas 6uToBas ckopocTb nepegaum ot 1 go 10,7 6ut/cek Ha
1 repy, paboyeit nonocbl CUrHanoB; — GuUsMYecKan CKOPOCTb A0
10,5 M6uT/ceK (Mpu MCNOAb30BAaHUKN BCEro PaspelleHHoro Ans
nvHuiA CH amnanasoHa 4acToT oT 16 go 1 000 KIu). TexHUYyeckum
pe3ynbTaToM ABAAETCA yBEAMYEHME NPOMNYCKHOM CNOCOHBHOCTM Mo
CpaBHEHMIO C UCMO/Ib30BaHWEM KaHanoB BY-cBA3n B ceTax 35 kKB n
GSM-GPRS cBa3u B ceTax 6(10) KB. dKOHOMMA KanUTaNbHbIX 3aTpaT
npv CO34aHUN TEXHONOTUYECKOM CeTU CBA3M C UCMO/Ib30BAaHMEM
pa3pabaTtbiBaemoro o60pyao0BaHus, MHHOBALMOHHAA 06paboTKa
CUTHANOB, YHWBEPCa/NbHOCTb, MOBbIWEHHAA  HAZEXHOCTb,
caepKunBaHue pocta Tapmodos, sHeprocbeperkeHue.

PA3PABOTYMK: TYB/TMYHOE AKLUMOHEPHOE OBLLECTBO «®E/E-
PAJIbHAA CETEBAA KOMITAHUA — POCCETU»

Ne 50-006-24

MK «3KCIN/1YATALUUA» C MOAYJIEM «CIM-
SKCINTYATALINA»

Cuctema aBTOMATMYECKOW [AMArHOCTMKM WM MOBbILWEHUA
3 EKTUBHOCTU 06C/YKMBAHUA YCTPOWCTB PeNeHOM 3aWwmTbl U
aBTOMaTuKK (P3A), aBTOMaTM3MPOBAHHOM CUCTEMbI yrpaBieHus
TeXHonornyeckumu npoueccamu (ACY TM) v cpefcTs UsmepeHuit
(CU) noactaHumu (MK «dkcnayatauma» ¢ moaynem «CIM-
JKcnayaTauma») npegHasHadeHa A4 aBTOMaTU3auuMM  Tpyaa
nepcoHana, aKcnayatTupytollero ycrtpoicrasa P3A, ACY TN u CU B
3/1eKTPOIHEPreTUKE, B PA3/IMYHbBIX OTPACAAX NPOMbILLIEHHOCTH,

TpaHcnopTe, obecneyeHuve becnepeboiiHomn paboTbl
3HeprocucTem.
TexHUYecKkum pesynbTaTom ABNAeTCA paclmpeHve

bYHKLMOHANbHbIX BO3MOYXHOCTEN C Lie/Ibl0 YCOBEPLUEHCTBOBAHUA
npoLeccoB WHPOPMALIMOHHOTO COMPOBOMKAEHWUA MKU3HEHHOTO
UMKNa n obecneyeHma nepexosa Ha 06CNyKnBaHMeE No COCTOAHUIO
CUCTeM peneiHoi 3alumuTbl 06 bEKTOB 3/1eKTPOCETEBOIO X03AMUCTBA
Poccuun, nosbiweHne  3GPEKTUBHOCTM  MPOU3BOACTBEHHOW
[EeATeNbHOCTU  3KCM/YaTaLMOHHOTO MepcoHana MoACTaHLuK,
obecneyeHne HafEKHOCTU U TOYHOCTH, IHeprocbepekeHue.

PA3PABOTYMK: [1YB/INYHOE AKLUMOHEPHOE OBLLIECTBO «DEAE-
PA/IbHAA CETEBAA KOMITAHWUA — POCCETU »

Ne 50-014-24

NPUBOP [1/1A U3SMEPEHWA COMNMPOTUBJ/IEHUA
PACTEKAHUIO TOKA 3A3EMJ/IAIOLLEIO
YCTPOWCTBA OI1OP BJ1 110-220 KB BE3
OTCOEAMNHEHUA TPO303ALLUTHOIO TPOCA
CT'MBKUM [IATYNKOM TOKA

Mpubop p[na  M3MepeHWAa COMPOTUBAEHUA  pacTEKAHWIO
TOKa 3a3eM/IAIOLLErO0 YCTPOWCTBA OMOP BO3AYLIHbIX JIMHUMA
anekTponepegaun (BN1) 110-220 KB 6e3 oTcoeguHeHUs
rpPO303alMUTHOrO TPOCa € TMHOKMM LaTYMKOM TOKA NpesHasHayeH
ONA TOYHOM W BbICTPOM AMATHOCTMKM COCTOSIHUA KOHTYpPOB
3a3eMieHMA OAHOCToeYHbIX onop BJT 110-220 KB, ¢ uenbto
obecneyeHus TpeboBaHuMIi No 6esonacHOCTK paboTbl NepcoHana
M MOJIHME3AWMTbI BO3AYWHbIX JIMHUIA 31eKTponepesayn B
3/IeKTPO3HEPreTHKE.

MpenmyliecTBa: — BO3MOXKHOCTb MPOBEAEHMA 3aMepoB Ha
ornopax BCEX TUMOB, B TOM YUC/E Kene306eTOHHbIX AMAMETPOM
00 800 MM, METANNNYECKUX PeLLIETYATbIX Ha 4-X pyHOAMEHTAX; —
oTCyTCTBME HEOobXOAMMOCTM OTCOeAUHEHUS TPO303aLUTHOTO
Tpoca ANA NpoBeAEeHWA W3MepeHUl; — OTpParKeHUEe 3HaYeHus
M3MEPEHHOro COMPOTUBAEHUA Ha Aucniaee npubopa, He
Tpebytoliee AONONHUTENBHBIX BbIYMCAEHWUA; — aBTOMATUYECKOE
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dopmuMpoBaHMe NPOTOKO/IA 3aMepOB; — BO3MOXHOCTb BbIFPY3KM
pe3ynbTaTomM 3amepoB Yepes pasbem USB.

TexHUYecKum pesynbTaTom ABNseTCA yBenmyeHune
NPOM3BOAMTENIBHOCTM  TpyAa nepcoHana cayk6 B/l w
CHUXXeHWe Tpyao3aTpaT Mpu  BbIMONHEHUW W3MEpPeHUin Ha
B/l 33 CYET CHWMXEeHWA BPeMEeHM MPOBEAEHMS pPernaMeHTHbIX
paboT, MoBbllWeHWEe HaZeKHOCTM BJI, ToyHOEe nAaHUpoBaHWe
PEMOHTHbIX PaboT, CHWXKEHWEe HeLOOTNYCKa 3NEKTPUYECKOM
SHEpPruu BCAEACTBUE MPUHATUA KOPPEKTUPYIOLLMX BO3LENCTBUI
No AOBEAEHMIO [0 HOPMMPYEMbIX 3HAYEHWI 3a3eMAIOLLMX
KOHTYpOB 0nop, aHeprocbepekeHue.

PA3PAEOTYUK: MYB/TMHHOE AKLUMOHEPHOE OBLECTBO «®E/E-
PAJIbHAA CETEBAA KOMIAHUA — POCCETU »

Ne 50-015-24

YCTPOUCTBO CE/IEKTUBHOIO ONPELAE/EHUA
NOBPEXAEHHOIO NPUCOEANHEHNA

U PACCTOAHUA OT MNOACTAHLINN 1O MECTA
BO3HUKHOBEHWA OJHO®A3HOIO 3AMbIKAHUA
HA 3EMJ1IO

YcTpoiicTBo npeaHasHavyeHo ana onpeaeneHua
NOBPEXKAEHHOTO MNPUCOEAMHEHUA W  PacCTOAHMA [0 MecTa
0oHOMA3HOro 3amblKaHUA Ha 3eMl0 B pacnpenenuTesibHbIX
cetax 6-35 KB B aneKkTpoaHepreTuke. PaspaboTaHa Kak eamnHas
cuctema 6104HO-MOAYNBHOTO UCMONHEHUA, COCTOALLAA U3 B/10Ka
CUCTEMbl YrpaB/ieHWUA, YCTaHaBNMBAEMOrO B OTCEK pesielHoM
3aLUUTbI, aBTOMATMKMN AYENKM NOACTAHLMN M KOMMNEKTa AAaTYNKOB
BbICOKOW 4acTOTbl, yCTaHaBANBAEMbIX Ha KaxAayto da3y B AueiKax
C OTXOAAWMMMU NNHUAMU. B ocHOBe paboTbl YCTPOMCTBA NEXUT
MeTOoZ, CTOAYMX BOJIH, M3MEPEeHWe MapameTpoB MOBPEKAEeHHOM
JIMHUW B LUIMPOKOM AManasoHe 4acToT.

TexHUYecKum pesynbTaTom AsnseTca ceneKkTuBHoe
onpegeneHne NOBPEXAEHHOIO MPUCOEAUHEHUA U PACCTOAHMSA
[0 MecTa 0AHOGA3HOro 3aMblKaHWA Ha 3eMJto, COKpalleHue
BPEMEHM  MepepbiBOB  3/MEKTPOCHAGKEHUs,  MOBblLIEHUE
6e30MacHOCTN 06CNYKMBAIOLWLETO MepcoHana u notpebutenen,
MOBbIWEHHAasA HaAEXHOCTb, COKpalleHMe BPeMeHU 1 3aTpar Ha
onpeaeneHune oTXoAALLeN MMHMUMU C 0AHODA3HbIM 3aMblKaHMEM Ha
3EM/110 M MEeCTa BO3HUKHOBEHMSA 3aMblKaHUsA, SHeprocbepexeHume.

PA3PABOTYMK: [TYB/TMYHOE AKLUMOHEPHOE OBLLIECTBO «®E/E-
PAJIbHAA CETEBAA KOMIAHUA — POCCETU »

Ne 50-016-24

CUCTEMA OH/IAUH-MOHUTOPUHIA
HAJINYNA TOPHOYUX TA30B B PEJIE CUJ/10BbIX
MAC/IOHAIO/IHEHHbBIX TPAHC®OPMATOPOB

CucTema OH/IaMH-MOHWUTOPUHIA HaAUYMA TOPHOYMX ra308B
B pene CWAOBbIX MaC/lOHAMOMHEHHbIX TpaHchopmaTopoB
nNpUMeHsAeTca A1a aBTOMaTM3aLMM MPOBEPKM rasa M3 rasosbixX
pene TpaHcHOPMaTOPOB Ha roproYecTb 1 nepeaayn nHGopmauum
Ha ypoBeHb c6opa [JaHHbIX W JIOKAJAbHOMO YnpaBAeHus
npeanpuUATUEM B 3/1EKTPOIHEPTETUKE.

Peanv3oBaHbl TexHUMYecKMe U MNpoOrpaMMmHble peLueHus,
no3BoNAlOLWME UHTErPUPOBATb B CUCTEMY B Mepcnektnse bonee
1000 dyHKUMOHANbHbIX MOAyNen onpeaeneHua roprovecTuy rasa
M3 rasoBbix pene. CucTeMa OHMAMH-MOHUTOPUHrA nepenaet
AaHHble O cpabaTbiBaHUM ra3oBbIX pesie, HAANYWMK Tasa U ero
roptodect B SCADA-cucTemy, a TakXe OCYLLeCTBAAET PacCbINKy
cMC 1 e-mail.

TexHnyeckum pe3ynbratom ABnAaeTcAa nosblleHne
HageXXHOCTHN, TeEXHOJIOTMYHOCTN U 6e30mnacHoOCTH 3KcnayaTauum
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CWNOBbIX  MAC/OHaMO/IHEHHbIX  TPAaHCPOPMATOpPOB  NyTem
BHEAPEHWUA CUCTEMbl OHIANH-MOHUTOPMHIA HAANYUA TOPIOYUX
rasoB B WX ra3oBbIX Pesie, CHWXXEHUE OMnepaLMOHHbIX 3aTpar,
sHeprocbepekeHue.

PA3PABOTYMK: TYB/TMYHOE AKLUMOHEPHOE OBLLECTBO «®E/E-
PAJIbHAA CETEBAA KOMITAHUA — POCCETU »

Ne 50-017-24

YCTPOWCTBO /1/11 CBPOCA ro/10/1EJHO-
U3MOPO3EBbIX OT/IOMEHU C MPOBO/OB
BO3/YLLIHOW JINHUW 3/IEKTPOMEPELAAYU (YBK-M)

YcTpoicTso ana cbpoca rononéaHo-n3mMopo3eBbix
OT/NIOXKEHUN C MPOBOAOB BO3AYLWHOW NIMHUKM 3neKTponepesayn
(YBK-M) npegHa3HayeHO Aas aBTOMATU3MPOBAHHOIO yaasieHus
M3MOPO3EBbIX U MHEEBbLIX OT/IOMKEHUIN («Kyp:KaKa») ¢ NpoBOLOB
n Tpocos BJ1 110-220 KB B ycnosuax KpaiHero CeBepa 1 APKTUKK
(YBK-M) 1 HanpaBneHO Ha NOBbIWEHWe HAAEeKHOCTU PaboTbl B/l
B 3/IeKTPO3HEpPreTUKe.

MpenmyliecTBa: YCTpoicTBO paboTaeT B ABYX pexumax: —
PEeXUM raweHuns KonebaHuin, KOTopbI MO MPOAO/IKUTENBHOCTM
ABNAETCA OCHOBHbIM pexKMmom paboTbl ycTpoiicTea. Mpu paboTe
B 3TOM peXMMe YCTPOMCTBO oOrpaHuuymBaeT (gemnoupyert)
HWM3KOYACTOTHble KosebaHusa NpoBoga (rpo303aluTHOro Tpoca)
W NpenoTBpaLLaeT pasBUTUE NASACKM NPOBOLOB; — pexkum cbpoca
OT/IOXKEHUI. Pe3ynbTaTom paboTbl YCTPOICTBA B A@aHHOM peXMUMeE
ABNAeTcs ocsBoboxAeHWe nposoda (rpo303awmTHOrO Tpoca)
OT HaKOMUBLUMXCA OT/IOMEHMIN (MHes, KypyKaka, rononegHbIx
0bpas3oBaHuMiA 1M Ap.), NOC/Ne 4Yero YyCTPOWCTBO BO3BpalLaeTcs B
PEeXMM raweHns KonebaHui.

TexHUYECKMM pe3y/ibTaTOM ABNSETCA NOBbILUEHNE HALEXHOCTU
paboTbl BJl 33 CYET CHUNKEHMA KOAMYECTBA TEXHOJOMMYEeCKMX
HapyLUEHWUH, BbI3BAHHbLIX  OT/IOXKEHMEM 3HaYUTENbHOrO
KOAMYecTBa WHes-KypKaka Ha MOBEpPXHOCTM MNPOBOLOB U
rPO303alMTHbIX TPOCOB BJ1, a TakXe onTMmmusauma (CHUKeHue)
3KCM/lyaTaLMOHHbIX 3aTpaT Ha JIMKBMAALUMIO NOCAeACTBUA W
npeaynpexaeHune nogobHbix aBapuii, sHeprocbepekeHme.

PA3PABOTYMK: TYB/IMYHOE AKLUMOHEPHOE OBLLECTBO «®E/E-
PA/IbHAA CETEBAA KOMITAHUA — POCCETU »

Ne 50-018-24

MPOrPAMMHO-TEXHUYECKUA KOMIJIEKC «3K
P3A U ACYTI»

PaspabotaH NPOrpaMmHO-TEXHNUYECKUI KOMMAeKc
«3K P3A u ACYTMN» [AnA KOMMIEKCHOTO WHGbOPMaLUOHHO-
MHCTPYMEHTANbHOTO COMPOBOXAEHUA nNpoLecca pa3paboTku
NpPoeKTHOW AoKkymeHTaumu (M) B yacTn peneiHoi 3awwmTbl (P3),
ceTeBoi aBTomaTuku (CA), npoTmBoaBapuiiHoi aBTomaTuku (MA),
ABTOMATU3UPOBAHHbIX CUCTEM YMNPaBAEHUA TEXHONIOrMYECKUM
npoueccom (ACYTM), cuctem onepaTMBHOrO MOCTOAHHOMO TOKa
(CONT) anekTpoceTeBbiXx OOBLEKTOB, a TaKKe aBTOMATUYECKOro
bOpPMUPOBaAHUA NOACHUTE/IbHBIX 3aMMCOK CO BCEMM KNHOYEBLIMMU
napametpamu u TpeboBaHUAMM.

JddeKT: — nosblleHne HageXHOCTU PaboTbl MOACTaHLMK 33
CYET NPUMMEHEHMA KOPMOPATUBHbLIX TEXHWUYECKUX pelleHui; —
OpraHu3aumsa akTMBHOro MHGOPMaLMOHHOTro obMeHa; — BeAeHue
6a3 faHHbIX KOPMOPaTUBHOM AOKYMeHTaumu Ha wkadbl UTC; —
nepexos K MNPOEKTMPOBAHMIO Ha OCHOBE MOAE/MPOBAHUA; —
COKpalleHMe OWKNBOK NpU MPOEKTMPOBaHMU; — aBTOMATM3aLMsA
MPOLLECCOB NPOEKTUPOBAHMS.

TexHUYeCKUM pesynbTaToM ABAAETCA MOBbILEHUE KadyecTBa
NPOEKTHbIX PeLleHuit, BHeapeHUe TeXHOA0MMU UHOPMALLMOHHOTO
MOZENVMPOBaHUA, ONTUMM3ALMA WHKEHEPHOW AeATesbHOCTU
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(CHWXKEeHWe 3aBMCMMOCTM OT TMPOEKTUPOBLUMKA), CHUNKEHUE
BPEMEHHbIX M pUHAHCOBbIX 3aTPAT Ha CTAAMAX NPOEKTUPOBAHUA U
akcnayataumm UTC, CHUXKeHMe aBapuitHOCTM U3-3a HENPABUJIbHOM
paboTbl UTC, oNTMMM3aLLMA HOMEHKNATYPbl aBapUIMHOTO pe3epsa,
yaelesneHve o6opyf0BaHWA 33 CHET NPO3PAYHOIN KOHKYPEHTHOM
cpeapl, TUNU3auum cbopoUHbIX NpoLesyp.

PA3PABOTYMK: [TYB/TMYHOE AKLUMOHEPHOE OBLLIECTBO «®E/E-
PAJIbHAA CETEBAA KOMIAHWA — POCCETU »

Ne 50-019-24

MPOrPAMMHO-TEXHUYECKUIA KOMIJIEKC «3K
BJ/1» (MTK «3K B/1»)

MporpaMmHo-TeXHUYecKuit Komnaekc «3K B/1» (MTK «3K BJ1»)
npefHasHayeH ANA COMPOBOMAEHWA MPOLLECCOB 3KCMIyaTaLmm
BO3AYWHOM /MHUKM  3nekTponepegaun (BJ1) 220-500 kB
CMeLManncTamm IMHEHbIX CNTY}K6 3/1eKTPOCETEBbIX OPraHM3aLMiA.
OCHOBHOW 3ajadveit ABnAeTCcA MOUCK (BbIGOP) omnopbl B3ameH
MOBPEXAEHHOW MPU MNPOBEAEHUM PEMOHTHbIX M aBapUiiHO-
BOCCTAHOBUTE/NbHbIX PAabOT B CBA3K C BO3SMOMKHbIM OTCYTCTBMEM B
aBapuiMHOM pe3epBe 0Nopbl MAEHTUYHOIO NOBPEXAEHHOW onope
LWndpa NPOEKTHbIX OPraHN3aLnii.

MNTK «3K B/1» BKAtoyaeT B cebs 6asy AaHHbIX, KoTopas
COLEP)KMT TEeKCToBYylO U  rpaduyeckyto uHGopmaumioo no
cnefylowWwMM  31eMeHTam:  MpoBOAa, TPOCbl,  BOJIOKOHHO-
onTUYecKMe Kabenu; aeTanu rmpasHi U3oNATopoB; M30AATOPbI;
TMPAAHAbI  U30NATOPOB; racutenu Bubpauuu; onopbl BJ;
dYHAAMEHTbI; TPYHTbI; KAMMATUYECKME YCNOBUA; MAPKK CTanu;
NPOKaT; TEXHUYECKMNE peLleHNA; TEXHONOTMYeCcKne KapTbl.

ABTOMaTU3aLMA npowueccos noucka (BbIbOpA)
B3aMMO3aMeHAEMbIX CTa/ibHbIX pPeLWeéTyaTblX, MHOTOrPaHHbIX
M KenesobeToHHbix onop BJ1 220-500 KB npwu nposeaseHuu
PEMOHTHbIX n aBapUMHO-BOCCTAHOBUTE/IbHbIX pabor.
Peanunzauma 6a30Bbix AMHENHbIX PacyeToB, UCMNOMb3yeMblX ANA
npoexkTnposaHua BJ1.

TexHU4ecKum pe3ynbTaTom ABnAeTca COKpalleHue
BPEMEHU MNPUHATUA TEXHUYECKUX PeLleHMIn Npu NpoBeAeHUU
PEMOHTHbIX n aBapUMHO-BOCCTAHOBUTE/IbHbIX pabor,
CHUXKeHue 3KCMNyaTaUMOHHbIX pacxonos, nosbllLeHue
KayecTBa M HAZEKHOCTU MOJlyYaeMbIX TEXHUYECKUX peLueHU.
Mcnonb3oBaHue OTKpbIToro ¢opmata onucaHusa undposoit
nHpopmaumoHHo mogenu (LLM) B/1 obecneunsaeT beclioBHoe
B3aMMOALENCTBME MENKIAY YYaCTHUKAMMU KU3HEHHOTO UMKaa B/,
3HeprocbepeskeHue.

PA3PABOTYMK: [TYB/TMYHOE AKUMOHEPHOE OBLLECTBO «®EAE-
PAJIbHAA CETEBAA KOMIAHUA — POCCETU »

Ne 61-006-24

CroCob NU3roTOB/IEHNA TEPMETU3MPOBAHHOIO
SJ/IEKTPUYECKOIO KABEJIA

Pe3synbTaT BbINONHEHWA KOHCTPYKTOPCKO-TEXHUYECKOW PpaboTbl
OTHOCUTCA K 06/1aCTU 3N1EKTPOTEXHMKM, @ UMEHHO K cnocoby
repmeTnsaLmMm BO3AYLLIHbIX NPOMENKYTKOB B KabesibHbIX U3aennax
C NJacTMaccoBOM W PE3NHOBOW M30/AAUMEN, HaXoAALLMXCA
BO B3PbIBOOMACHbIX 30HaX BCex KnaccoB. OH McnonbayeTca
0N OTPaHUYEHUA MEepPeMeLLeHUn roplYMx BelecTs B BUAE
rasa, mapa, TymaHa, MblAW, BOMIOKOH WM NETYYMX YacTul, U
ONA yBE/MYEHUA MNPOAOSBHON U paAuanbHOW TrepMeTUYHOCTU
npu MPOHWKHOBEHUWM BOAbl B Kabenb. Cnocob M3roToBneHuA
repmMeTM3MPOBAHHOTO 3/EKTPUYECKOro Kabena 3akntoyaeTca B
TOM, YTO HaK/afblBalOT M30/ALMIO NOBEPX KUabl. PopmupytoT
CepfeyHuK C repmeTusaumelt, No BHYTPEHHWM MOBMBaM, U3
ABYX WM30/IMPOBAHHbIX TOKOMPOBOAAWMX KWUA. Ha cepaeuHuk
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HaK/MafblBaeTca WHAMBUAYANbHbIM 3KpaH W TepMeTU3UPYIOT.
HapysKHble MPOMEKYTKU CepAeuHMKA TOXKE repmMeTU3MpyoTCA.
HaknagbiBaloT o6wmit  3KkpaH. [epmeTusupyloT BO3AylUHblE
NPOMEXYTKM Hah obLWMM 3KpaHOM. HaknaapiBaloT 6GpoHio.
BpoHIO repMeTU3MPYIOT C Ha/NOMKEHWEeM Ha 3IKCTPY3UOHHOW
JMHUW HapYXKHOM 060104KN. TeXHUYeCKan HOBU3HA 3aK/toyaeTcs
B YMPOLLEHWM MpoLecca MNPUroTOBAEHUA TFePMETU3UPYIOLLEN
CMecu MNyTem UCK/IIOUEHUA MPEXKAEBPEeMEHHON aKTMBaLmMK
repMeTM3MpyloLeil cmecM U Mep Mo YCTPAHEHWIO OCeAaHuio
MCXOAHOTO COCTaBa.

TeXHUYecKMn  pesynbTaT — 3aKk/loyaeTcA B YBEAUYEHUU
NPOJONbHON repMeTUYHOCTM  3NeKTpuyeckoro Kabena anA
OrpaHWYEHMA TOPIOYMX BELLECTB MO 31eKTpU4eckomy Kabento,
noBbllleHne noxapobe3onacHOCTU BO B3PbIBOOMACHbIX Cpeaax,
CTOMKOCTM K MEXaHMYeCKOMy yAapy W ruapocTaTuyeckomy
4aBneHuio.

PA3PAGOTYMK: OBLLECTBO C OTPAHUYEHHOU OTBETCTBEHHO-
CTbtO «HIMM METPOMATUKA»

Ne 82-002-24

JIOKAJIbHAA CUCTEMA YIIPABJ/IEHUA AN3EJ1b-
TEHEPATOPOM

JloKkanbHaA cucTemMa aBTOMATUYECKOro ynpasiaeHWA Au3esib-

reHepaTopoM OTHOCWUTCA K 3/IEKTPOIHEepreTuke, To4Hee, K
cuCTeMam  aBTOMATMYECKOTO  yMpas/ieHus  yCTpoicTBamu
reHepaumm 3N1EKTPO3HEPrum. NokanbHas cucTema

aBTOMAaTUYECKOro YNpaBAeHUs AM3e/ib-reHepaTopoM, BKAOYaeT
B ceba npnbop nuTaHMA, NPUHOP MeCTHOro ynpasaeHus, npubop
aBTOMAaTUYECKOro ynpaBaeHus. B cocTaB BXoAAT: NPOLECCOPHbIN
MOAyNb, MOAYAN AWCKPETHOrO BBOAA, MOAYAW [UCKPETHOrO
BbiBOAa. Mogynn obecnedymsatoT MpuUem  CUrHajo0B  OT
KOMMIEKCHOM CUCTEMbI YNPaBAEHUA TEXHUYECKMMW CPELCTBaMMU,
3/IEKTPOHHOIO  PerynaTopa 4acToTbl  BPALLEHMs, CUCTEMbI
ynpaBieHus BO3BYKAEHUA W PEryNMPOBKU HAMPAXKEHUA, WK
Bbl4AYy CUTHA/OB Ha HUX,

B npubope aBTOMATUYECKOrO YMpaBieHWUA [LOMOJHUTE/bHO,
YCTaHOBNEH MOAYNb KOHTPONA M 3alMTbl AW3esb-reHepaTtopa,
MMEIOLWMIA  MHOMECTBO BXOAOB, K KaKAOMY W3  KOTOPbIX
NMOAK/IIOYEHO OHO M3 MHOXeCTBa CPeACTB 3aliMTbl AU3enb-
reHepaTopa, CKOHQUIrypUpPOBaAHHbIA C MHOXECTBOM Moaynen
aHaN0roBOro M AUCKPETHOTO BBOAA.

TexHU4Yeckuit  pesynbTaT 3akiodaetcs B obecnevyeHun
aBTOMaTM3aLMM  BCEeX  MNPOLLECCOB  ynpasieHwWs  Au3esb-
reHepaTopa, ero 3aluTy B aBapuiHbIX CUTYaLUAX.

PA3PABOTYUK: AKLUMOHEPHOE OBLLECTBO «3ABO/ « ®PUOJTEHT»

Ne 50-021-24

CUCTEMA 3ALUMTBI U (UIN) UHANKALMN
HECAHKLJMOHUPOBAHHOIO ANCTAHLIMOHHOIO
BO3/EVICTBMA HA LiNdPOBBIE MPUEOPbI YHETA
3/IEKTPUYECKOWM SHEPTUN

PaspaboTka cucTtembl  3aWMT UM (MAKW)  MHAMKAUWMK
HeCaHKLUMOHMPOBAaHHOIO AMCTAaHUMOHHOMO BO3AENCTBMA  Ha
uMbpoBble NpMbopblIyYeTa3IEKTPUYECKOM IHEPTMM 0becneymBaeT
3pdeKTUBHOE, HAZEKHOE M KAauyeCTBEHHOE 3/1eKTPOCHabKeHus
noTpebuTtenei ¢ LEeNblo BbISBNEHWUA XWLLEHUIA 3/1EKTPOIHEPrUM
C MPUMEHEHUEM «UMMYAbCHbIX MyWeK» W 3almTbl Npubopos
yyeTa 3/1eKTPO3HEPIUM B 3/1EKTPOCETEBOM KOoMieKkce. OCHOBHbIe

TeXHUYEeCKMe pe3ynbTatbl: — CHOPMMPOBAHbI  MPUHLMMbI
paboTbl ¥  onpeaeneHHble  BO3MOXKHOCTM  «MMMYAbCHbIX
nylek»;, — oOnpeAeneHbl BO3MOMHOCTU  CYLLECTBYIOLWMUX W

NepcneKkTUBHbIX Mogenielt npubopoB yyeTa 3NEeKTPUYECKOM
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3HEPrum rno COXpPaHeHUHo YCTOMYMBOM paboTbl NPU BO3AENCTBUM
Ha HuUX; — pa3paboTaHa mMeToAMKa onpeaeneHua BO3aencTBus
KUMMY/IbCHBIX  MYLWEK» Ha  CylecTBytowme/nepcrnekTuBHble
NpMBOPbI yueTa 3NEKTPUYECKON SHEPTUM U aHA/IU3 MPOrPaMMHbIX
WAW  annapaTHbiX cnocoboB 3awmtbl npubopos yyera oOT
BO3JeicTBMA; paspaboTaHbl TexHuyeckne TpeboBaHMA K
cnocobam  3alWmMTbl NPUMBOPOB y4yeTa 3/IEKTPOIHeprumM ot
BO34ENCTBMA «MMMY/bCHbIX MyLIEK»; — CO34aH WUCMbITaTe/bHbIN
MOJINTOH, NO3BONAIOWMIA OLEHNBATb BO3AENCTBME KMMMYNbCHbIX
nyweKk» Ha 60/bWMHCTBO NPUBOPOB, 3KCMIyaTUPYyeMbIX B
3/1EKTPOCETEBOM KOMMJieKce; pa3paboTaHbl onbiTHble 06pasLbl
ycTpoicte, obecneumBalowmx 3awmty npubopos ydyeta OT
BO34ENCTBMA «UMMY/IbCHbIX MyLEK» (3alWMUTHbIX YCTPOWCTB);
pa3paboTaHbl  OMbITHble  06pasubl  (MNPOrPamMMHbIX WK
annapaTHbiX) YCTPOWCTB WMHAMKAUMM BHELHEro BO3AeNCTBMSA
3/1EKTPOMArHUTHbBIM MOJIEM U/IM UHBIMMW MOMEXaMM, BbI3BAHHbIMM
CUMMYAbCHBbIMM MyLKaMMN».

TexHUYeCKUM pe3ynbTaToOM ABAAETCA MOBbIWEHWe YPOBHSA
YCTOMUYMBOCTU  UHTENNEKTyaNbHbIX NpubopoB ydyeTa nepeq,
KUMMYNIbCHBIMM MYLIKaMMU», CHUMKEHUE KOMMEPYECKMX noTepb,
CHUKEHWA 3aTpaT Ha IKCM/IyaTauuio WAM  BOCCTAaHOBNEHWE
npnbopos yyeTa, sHeprocbepekeHme.

PA3PABOTYMK: [1YB/INYHOE AKUMOHEPHOE OBLLIECTBO «PEAE-
PAJIbHAA CETEBAA KOMIAHWA — POCCETU »

Ne 50-022-24

UHHOBALIMOHHBIE TEXHOJ1IOTMNU 10
CHUMEHUIO PACXOZJA HA COBCTBEHHbIE
HYXAbl NOACTAHUMIA B PAMKKAX
PEAJIU3ALIMUN HALIMOHAJIbHOIO MNMPOEKTA
«IHEPIO3®PEKTUBHAA MNOACTAHLNA»
B 4acTM MHHOBALMOHHbIX TEXHONOTUI MO  CHUXEHWIO

pacxofga Ha COBCTBEHHble Hy)XAbl MNOACTAHUMIA B  pamMKax
peanusauumn meponpuatuii JopoxKHoW KapTbl HauuoHanbHoOro

npoekta «JHeproadpdeKkTnBHaa noAcTaHuMA»  paspaboTaHsbl
yeTblpe ONbITHbIX 06pa3ua: — Ha 6ase BO30OHOBAAEMbIX
WUCTOYHMKOB  3Heprun  (BM3); —  aHeproapdeKkTMBHOro
TpaHchopmaTopa COOGCTBEHHbIX HYXA, C CepAeYHUMKOM U3
amop®dHON cTanu; — aHeproadPeKTBHOM aBTOMATUKK oborpesa
060pyaoBaHUA  MNOACTAaHUMW; — WMHHOBALMOHHOW  CUCTEMbI
pesepBHOro nuTaHuA. OnbiTHbIM obpasey, BWD  aAsnsaetca
KOMM/IEKCHOW CUCTEMOM, CO4YeTalollelr paboTy pasnyHbIX

MCTOYHMKOB 3Heprun Ha 6ase BMI: — poToaneKTpuyeckne moaynm
Ha CTaLMOHAPHOW OMOPHOM KOHCTPYKLMM, HA OAHOOCEBOM U
[BYXOCEBOW OMOPHbIX KOHCTPYKLMAX C CUCTEMAMU CIEKeHUA
33 CONMHLUEM; — BETPO3HEProyCTaHOBKM; — CUCTEMbI HaKOMNEHUA
3N1eKTpo3Heprun. Bce McTouHMKKM BUD paboTatoT napannenbHo
APYr APYry B CUHXPOHU3MPOBAHHOM C BHELLHEN CeTbio pexunme,
nepefaBas Ha MOMeHT paboTbl B3 anekTposHepruio B ceTb.
MOHUTOPMHT OCYLLECTBNACTCA C MOMOLLbIO aBTOMATU3MPOBAHHOIO
pabouero mecTa. Bce onbiTHble 06pasbl cogeprkaT cMcTemy yyeTa
noTpebaeHHOM 31eKTPo3HepPrnm Ha 06orpes 1 Npoyre KaTeropun
COBCTBEHHBIX HY [, NOACTAHLMIA, YTO MO3BONAET KOHTPOANPOBATb
UX OMHAaMUKY W CTPYKTypy. OnbiTHble o6pasubl MPUHATHI B
NPOMbILLIEHHYIO IKCMAyaTaLuIo.

TexHMYeCKMM  pe3ynbTaToM  ABAAETCA  CylecTBeHHoe
CHWXeHWe noTepb B CMCTeMe COBCTBEHHbIX HYX[, MOACTaHUWA,
MoBbILIEHNE HaJeXHOCTM U HabaogaemocTn obopynosaHus, a
TaKXXe CHUKEHWE KanunTaN0B/IOKEHUIA NPU HOBOM CTPOUTENbCTBE
N PEKOHCTPYKLIMM NOACTaHLMA.

PA3PABOTYMK: [1YB/INYHOE AKLIMOHEPHOE OBLLIECTBO «®E/E-
PA/IbHAA CETEBAA KOMTTAHUA — POCCETU »
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Ne 35-003-24

TEPMOJ3JIEKTPOTEHEPATOP HA OCHOBE 3O ®EKTA
3EEBEKA

Pa3pa60TKa oTHOCUTCA K obnactu TEPMO3NEKTPUYECKUX

WCTOYHUKOB  3/IEKTPOIHEPrUM, OCHOBAHHbLIX Ha  3adpdeKTe
3eebeKa, a MMEHHO K aBTOHOMHbIM TEPMO3/IEKTPUUYECKUM
UCTOYHUKaM 3/1EKTPO3HEPTUM. TepMoaneKTpuyeckuii
reHepaTopHbli MOAY/b BbINOAHEH B BUAE MNOC/AeA0BaATE/bHO
COeAUHEHHOM 3/1eKTPUYECKOM uenu, obpasoBaHHOW
KOAKCMaNbHO  PACMO/IOMKEHHbIMWU:  —  ropAYell  BHELHeW

9N1eKTPONPOBOAALLEA KOMMYTALMOHHON NAACTUHON; — BETBAMMU
M3 MONYNPOBOAHMKOBBIX 3/1IEMEHTOB «P» M «N» TUMa C PasHbIM
K03 dULMEHTOM TEensoNPOBOAHOCTU; — TFOPAYEN BHYTPEHHeMN
3N1EKTPONPOBOAALLEN KOMMYTALUOHHON NAACTUHOWN.

TexHUYeckuit  pe3ynbTaT  3aKNOYaeTcA B AOCTUMXKEHUU
[OCTaTOYHOW 3DEKTUBHOCTM U KOIPPULMEHTE MONE3HOrO
OeNCTBMA  Tenno3NeKTporeHepatopa [ANS ero  aBTOHOMHOW
paboTbl C BO3MOMXKHOCTbIO MONYyYeHUn noTpebuTesiem TeNI0BOW U
3N1eKTPUYECKOI SHEpPruu.

[ONoNHUTENbHBIM  Pe3ysbTaToM  ABASAETCA 3ProHOMUYHOE
KOHCTPYKTOpPCKOe MCMONHeHwe, nosgonstoliee
afanTMpOBaTb TEPMOSNEKTPUYECKUI TeHepaToOPHbIA MOoAy/b,
pacnonaratoLmiica B KOHTYpe KOaKCMasbHOMO TensoobmeHHMKa
TEN/I03/1EKTPOreHepPaTopa, B YCTPOWCTBAX C TPYOHbIMM ra3oBbIMU
1 BOAHbLIMU TEMI006MEHHMKaMU.

PA3PABOTYUK: PELEPA/IBHOE FOCYJAPCTBEHHOE bIOAETHOE
OBPA30BATE/IbHOE YYPEXEHWE BbICLLIETO OBPA30BAHUA
«BOJI0rOLCKNM rOCYAAPCTBEHHbIV YHUBEPCUTET»

Ne 78-016-24

YCTPOWCTBO /14 3ALUUNTBI U30/1ALUNN
3/IEKTPOOBOPY/JOBAHUA OT TPO30BbIX
U KOMMYTALMOHHbIX NEPEHATNPAXEHWIA

M306peTeHre OTHOCMTCA K 3/IEKTPOTEXHUKE, B YaCTHOCTM K
KOHCTPYKLMWN YCTPOMCTB TUMa OrpaHnUumnTE b NEepeHanpsasKeHunit ¢
He/IMHEeMHbIMM BOAIbTaMMepPHbIMU XapakTepucTukamm (OMNH) ans
3aLWMTbI U30/1ALMUN 3N1IEKTPOOBOPYAOBAHUA OT KPAaTKOBPEMEHHbIX
rPO30BbIX MEPeHaNnpPANKEHUN MWUKPOCEKYHAHOrO  AManasoHa
n bonee ANUTENbHbIX MEPEHANPAKEHUN — KOMMYTALMOHHBIX,
OYroBbIX M GeppopesoHaHCHbIX  MWIMCEKYHAHOMO WM
CeKyHAHOro AmanasoHa. Mpu HeobXoAMMOCTU MpeaNoXeHHoe
YCTPOMCTBO MOKHO MCMO/Ib30BaTh B MOABECHOM WUCMOSHEHUM (M C
MCKPOBbLIM NMPOMENKYTKOM) A/1 3aLLMUTbl M307ATOPOB BO3AYLIHbIX
NMHWIA  3N1eKTponepesayn oT  MNepeHanpsXKeHwWit  rpo3oBoro
XapakTtepa.

TexHUYecKUM pe3ynbTaToOM SBASETCA CO3A4aHWe 3aLUTHbIX
annapatoB Tuna OfH ¢ BbICOKMMU 3INEKTPUYECKUMU U
bOU3NKO-MEXaHMYECKMMU  XapaKTepuCTUKamK,  yMeHblueHue
Mx Beca, rabaputos, MNOBbIWEHMWE HALEXKHOCTU paboTbl 6e3
aBapuii. 3TO NO3BOIUT OAHOBPEMEHHO PaCIMPUTL 0b6nacTb MX
MCMONb30BaHMA, HAaNpPUMeEpP, B KayecTBe OMOPHbIX, MOABECHbIX,
KOHCOMIbHbIX M npoumx OlMH ¢ MUCKPOBbIM MPOMENKYTKOM WK
6e3 Hero, B YaCTHOCTU, ANA 3ALUUTbI U30NALMU BbICOKOBOBTHBIX
JIMHUI 3N1eKTponepesayn oT rpPO30BbIX NepeHanpaXeHnin.

PA3PABOTYMK: ®ELEPA/IBHOE NOCYAAPCTBEHHOE ABTOHOM-
HOE OBPA30OBATE/IbHOE YYPEXAEHUE BbICLLUEIO O6PA30BA-
HWA «CAHKT-METEPEYPICKUW MOJINTEXHUYECKUIA YHUBEPCY-
TET NETPA BEJ/INKOIO»

30

Neo 57-001-24
CIMOCOBb MOBbILLEHNA 3PDEKTUBHOCTU
OYHKLIMOHUPOBAHMA BO3/YLLIHON
3/IEKTPUYECKOM CETU C U30/INPOBAHHOM
HEUTPA/IbIO

Cnocob6 oTHocuTCA K 06/1aCTM  INEKTPOTEXHUKU, K
3N1EKTPUYECKMM CEeTAM W MO03BOSIAET NOBbICUTb IPPEKTUBHOCTb
X  GYHKUMOHMPOBAHUA MNpPU  BO3HUKHOBEHMM OAHOGDA3HbIX
noBpeXKAeHUM M30NALUN. Cnocob 3aKntovaeTca B
HaHeCeHMM Ha  MOBEPXHOCTb  »Kene3obeToHHOW  onopbl
yrnepogocogepialiero  atTMochepoycToMumMBOro  MOKPbLITUA
M MNPUCOEOUHEHUM TOKOOrPaHUUYMBAIOLLEIO 3/7eMeHTa K ee

TpaBepce. [pu 3TOM B KayecTBe Yr1epOAOCOAEPIKaLLEro
aTMOCepoyCcTOMUMBOrO  MOKPLITUS  UCNONB3YOT  BUTYMHYIO
3/1EKTPOM30/ALMOHHYIO MacTUKy. MpucoeamHeHne
3/1EKTPOM30/IMPOBaHHbIX  BbIBOAOB  TOKOOrpaHWYMBalOLLErO

3/IeMeHTa K pa33eM/IEHHOI 3/1IEKTPOM30/IMPOBaHHOW Tpasepce
M K BEpXHemy 31eKTPOM30/NIMPOBAHHOMY 3a3eMAstolemy
BbINYCKY Kene306eTOHHOW CTOMKM BbIMOAHAIOT C MOMOLLbIO
3/71eKTPOU30IMPOBAHHOTO 6ONTOBOTO COeANHEHMS.

TexHU4ecKum pe3ynbTaTom ABnAeTca nosbllLeHne
3N1eKTpobe30nacHOCTM U HAZEeXHOCTU  DYHKLMOHUPOBAHUA
BO34YLUHOW 31EKTPUYECKON CETU C M30IMPOBAHHOW HEWTPabLO
NP BO3HUKHOBEHWW B HEl 04HObA3HbIX NOBPEXKAEHU U30NALMUM,
T.K. NPefOTBPALLEHME CTEeKAaHMA TOKA OAHOPA3HOro 3aMblKaHWA
Ha 3eM/il0 Yyepes 3a3eMNAIoLLME YCTPOMCTBA »KeNne3obeToHHbIX
OMop  WCK/KOYaeT MofAB/IEHWE LUAroBOrO  HAnpsKeHus U
HanpAeHWA MPUKOCHOBEHWA, KpallHe onacHblX ANA Alofen u
YKMBOTHbIX, @ TaK}Ke He N03B0/IAEeT BO3HMKATb NepeHanpaXeHnam
B 3/IEKTPUYECKM CBA3AHHOM CETU, BbIBOAALWMM U3 CTPOA
[,0pOrocTosLLee 31eKTpoceTeBoe 060pyA0BaHNE U HAPYLUAOLLMM
HaZEeXHOCTb 3N1eKTpoCHabXKeHus noTpebuTtenei.

PA3PABOTYMK: ®ELEPAJIBHOE TOCYJAPCTBEHHOE BIOAMETHOE
OBPA30OBATEJ/IbHOE YYPEXMAEHUE BbICLLIEFTO O6PA30OBAHUA
«OP/IOBCKMV TOCYAAPCTBEHHbIV YHUBEPCUTET UMEHM

N.C. TYPTEHEBA»

Ne 21-002-24

CroCcob ABTOMATUYECKOIo BOCCTAHOBJIEHUA
3/IEKTPOCHAB}XEHWA B 3/IEKTPUYECKOU CETU

TexHONOrmaA OTHOCUTCA K 06NacTM  INEKTPOTEXHMKKM, a
MMEHHO, K aBTOMATMKE 3/1eKTPUYECKMUX CUCTEM U NpeaHasHavYeHa
ONA MPUMEHEHMA B 3/IEKTPMYECKOM CeTM, CcoaeprKaliei
MarncTpanbHble U/WavM pagmansHble SIMHUM 3NEeKTponepesayn
(N13N), KoTopble pasgeneHbl Ha CErMeHTbl COOTBETCTBEHHO
CermeHTUupyrownmmn VI/VIJ'IVI pPagnanbHbIMU BbIK/IKOYATENAMMN.

B 3aBMCMMOCTM OT KOHOUrypauumn 3SneKTpuUYecKkol ceTu
maructpasbHyto J1I3M noAKkNYaAlOT € OAHOW  CTOPOHbI K
LEHTPY MNUTAHWA Yepe3 TOJIOBHOW BbIKAOYATENb, @ C ApYyron
CTOPOHbI — K COCeAHEeN IMHUN Yepes HOPMasbHO OTK/IOYEHHbI
CEerMEHTUPYIOWMNIA  BbIKAOYaTENb  WUAW, MPU  AOMNYCTUMOCTU
TPaH3UTHOTO peXuMma, — K APYromy LEeHTpYy NuTaHua yepes
rONI0BHOW BbIKAtOYaTeNb; paguanbHyto J13M nogkaovatoT yepes
paguanbHbli BblKAOYaTENb K MaructpanbHoi J13M uam yepes
rO/IOBHOW BbIKAOYATENb K CBOEMY LLEHTPY NUTAHUSA.

BbifiBNEHWE U U30/IMPOBAHME NOBPEXAEHHOTO cermeHTa J13M,
a TaKXe BOCCTAHOB/JIEHWE 3NEKTPOCHAbXeHnAa notpebutenel
OCYLLEeCTBAAETCA  CXeMOW  YNpaBAeHWs  CermeHTUPYHOLLEro
BbIK/HOYATENA, BbIXOAbI KOMAH/bl HA BK/IOUYEHUWE U Ha OTK/IIoUeHue
KOTOPOro MOAK/IOYEHbl K OAHOMMEHHbIM BXOAam NpMBOAA
Bblk/MtouaTens. [lOBpeXAEHHbI CErMEeHT onpeaenatca  no
NMPOMEXKYTKY BPEMEHM, OTCUUTbIBAEMOMY CYETYMKOM BPEMEHU OT
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MOMEHTa BK/IIOYEHMA FONIOBHOTO BbIK/OYATENA O MOMEHTA €ero
OTKNIOYEHUA AEACTBMEM CBOETO YCTPOMCTBA PesieMHOM 3almThbl.

TexHUYeckMm  pesynbTaTOM  ABAAETCA  aBTOMAaTUYecKoe
BOCCTAHOB/IEHWE 3/1eKTPOCHAOKEHMA B INEKTPUYECKOW CeTw,
coAepsKalleit maructpanbHble U/vnn pagmanbHbie /130, nytem
aBTOHOMHOW PaboTbl CXeMbl YNPABAEHUA KaXKAOro BblKAOYaTENs
Ha OCHOBE TOJIbKO /IOKA/IbHbIX M3MEPEHUIN HaNpPAXKEeHUA OKO/O
BbIKAtOYaTENA.

PA3PABOTYMK: OBLLIECTBO C OTPAHUYEHHOU OTBETCTBEHHO-
CTbHO HAYYHO-TIPON3BOACTBEHHOE TMPEATMNPUATUE «3KPA»

Ne 46-004-24

YCTPOUCTBO UHTE/I/IEKTYA/IbHOU TOKOBOM
3ALLNTBI KABE/IbHbIX JINMHUM OT OJHOPA3HbIX
3AMbIKAHWUI HA 3EM/THO

Pa3paboTKka OTHOCKUTCA K 3NEKTPOTEXHUKE WM MOXKeT ObiTb
MUCMNONb30BaHa ANA pefielHOM 3alunTbl  KabenbHbIX MHUIA
(KN) Hanps»keHvem 6-35 KB, paboTalowmx C M30AMPOBAHHOM
WUAN  PEe3UCTUBHO-3a3€M/IEHHOW HEWTPanbld Npu oaHOPa3HbIX
3aMblKaHUAX HA 3eMJt0.

YCTPOWCTBO MHTENNEKTYaAbHOM TOKOBOM 3awmtbl K/1 oT
0fHOMA3HbIX 3aMblKaHUMA Ha 3EeMJII0 COAEPXKMUT Ha KarKaown
JIVHUW, OTXOASALLEM OT CEeKUMWU LWWH, OATYUKU TOKa HyneBoWn
noc/nefoBaTeNbHOCTU. ITU AATYMKM OCYLLECTBAAIOT M3MEPEHUe
3HaYeHu TOKOB HY/IeBOM MOCNEA0BATEbHOCTU, BO3HUKAIOLLMX B
3aLWMLLAEMON IMHUK NPY OJHODA3HBIX 3aMbIKaHMAX Ha 3EMAIHO.

M3mepeHHble 3HAYeHMs MOCTynalT Ha NepBbld  BXOA,
penenHoro opraHa 6/10Ka 3aWuTbl C 3a4aBaemMoOl yCTaBKOW Ha
cpabaTbiBaHue. PesieliHblli OpraH OCyLLecTBASET CPaBHEHWE TOKA
HYN1eBOW NOCNef0BaTENbHOCTU IMHWUM C TOKOM YCTaBKMU 3alumThl
OT 0AHOdA3HbIX 3aMblKaHUI Ha 3em/t0. Ha OCHOBAHMM BXOOHbIX
CUrHa/I0B MEepBbli MUKPOKOHTPO//IEP OMnpeaensieT nepBuyHble
napametpbl K/1 1 $pasoByto CKOPOCTb PacnpoCTpaHeHUa MMMY/IbCa
No /IMHWM, UCXOAA W3 KOTOpoW pedreKToMeTp onpegenser
paccToAHMe HA IMHWUM L0 MECTa BO3HWKHOBEHWA MOBPEXKAEHMS.
BTOpOW MUKPOKOHTPO//IEP BbIYUCAAET 3HAYEHME CONPOTUBNEHUS
Lenn KOPOTKOTO 3aMblKaHUSA IMHWUM U COMNAcHO 3TOW BeNUYMUHE
KOPPEKTUPYET TOK YCTaBKW. EC/IM BENMUYMHAE CKOPPEKTMPOBAHHOTO
TOKa yCTaBKM ByAeT MeHblUe TOKa Hy/J1eBOW Nocsea0BaTelbHOCTH
B 3aLUMLLAEMON IMHUK, TO NPOU30NAET cpabaTbiBaHWE peNenHoro
OpraHa v OTK/HOYEHME STOW IMHUM OT CEKLUU LIWH.

TexHUYecKnii pesynbTaT 3akK/uyaeTcd B OCYLLEeCTBAEHUM
paboTbl MHTENNEeKTYyaNlbHON TOKOBOW 3aWuTbl OT OAHOdA3HbIX
3aMbIKaHWI Ha 3eM/Il0 Ha KabesbHbIX JMHUAX B CeTAX C
M30/IMPOBAHHOW U PE3UCTUBHO-33a3eM/IEHHOM HEWTPANbIO.

PA3PABOTYMK: PELEPAJIBHOE FOCYJAPCTBEHHOE BIOAMETHOE
OBPA30BATE/IbHOE YYPEXAEHWE BbICLLIETO ObPA30BAHUA
«Or0-3ANALAHbIV TOCYAAPCTBEHHbIV YHUBEPCUTET»

No 48-005-24
MPU3MATUYECKUN JIMTUN-UOHHbIN

AKKYMY/IATOP C KATOAOM U3 JINTU-E/IE30-
®OCDATA LIFEPO4

PaspaboTka OTHOCUTCA K nepesapA)aemMblM JIMTUEBBIM
INEeKTPOXMMMYECKUM  MCTOYHMKAM  TOKa, a WMEHHO K
NPU3MaTUYECKUM  IUTUIA-MOHHBIM  akkymynatopam  (JIMA) ¢
KaTo4om w3 suTuid-keneso-pocdara LiFePO,. Mpusmatnyecknii
NINTUIA-UOHHbIN aKKYMYIATOP COCTOMT U3 KOPMYyCa, BbIMOJIHEHHOTO
u3 antomMuHuesoro cnnasa AMuM, o6epHyTOro M30AALMOHHOM
CaMOK/leAlenca MAeHKOM € repmMeTUYHO YCTaHOB/IEHHbIMMU
Ha KpbllKe Kopnyca MONOXKUTENIbHBIM  aNtOMUHMEBBIM U
OTpULATENbHBIM ~ MeAHbIM  TOKOBbIBOAAMM,  UMeHLWMMHU
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pe3bboByto YacTb 6 M6-6Hx7,2-8. B KpbllwKy Kopnyca
aKKYMynATopa YCTaHOBAEHA NpefoXpaHuTeNbHaa MembpaHa
13 antoMUHUEBON donbrn TonwmHom 0,2 MM U NpPUBaApPeHHan K
Hel NMpu NOMOLLM Na3epHOI CBapKW. BHyTpu Kopnyca nomeLlleH
610K 3N1EKTPOAOB, COCTOALMIA M3 NAACTMH KaToda M aHoAa,
pasfeneHHbIX cenapatopom. [1pOoCTPaHCTBO MeXAay KaTogom
M aHOAOM 3aMONHEHO 3NeKTPoAUTOM. [lnacTuHbl  KaToAa
npvBapeHbl K NOMOXKUTENbHOMY TOKOBbIBOAY. [11acTMHbI aHoAa
npuBapeHbl K OTPULLATESIbHOMY TOKOBbIBOAY.

TeXHUYECKUM pe3y/ibTaTOM pa3paboTKu SABNAETCA yBEIMYEHME
KO/MYecTBa UMKAOB 3apAfa/paspaga  akkyMylaTopoB [0
3000, a Take Hanuume pesbboBoil Yactm M6-6Hx7,2-8 Ha
NOJIOXKUTENIBHOM M OTPULLATE/IbHOM TOKOBbIBOAAX.

PA3PABOTYMK: MYB/TMYHOE AKLUMOHEPHOE OBLLIECTBO «3HEP-
A»

Bo306HOBAAEMbIe NCTOYHUKU
aHepruu

Ne 92-001-24

KOMBUHUPOBAHHAA ABTOHOMHAA CUCTEMA
3/IEKTPOCHABMEHUNA

MN306peTeHne oTHOCMTCA K 0671acTM aBTOHOMHBIX CUCTEM
3/1EKTPOCHAbXEHUA NOTpebuTenen, yaaneHHbIX OT LLEeHTPabHON
3/1EKTPUYECKOW CETU, @ UMEHHO K KOMBMHUPOBAHHbBIM CUCTEMAM
anekTpocHabxkeHma (KACISC), BKAOYAIOWMM 3SHEProyCcTaHOBKM
Ha 6a3e BO30OHOBNAEMbIX WCTOYHUKOB 3SHEPrMU B KayecTBe
BHELUHEero MCTOYHWMKA 3/1EKTPO3HEPruMn, 3IN1EeKTPOXMMUYECKUI
reHepaTop, aNeKTponmn3ep n 6annoHbl AN1A XpPaHEeHMA peareHToB
(BomOpOAa M KMcnopoaa).

TexHMuecKaAa3agada pewaetcaTem, 4To KACIC, nogKatoueHHas
K NOTPebUTENIO INEKTPOIHEPTUN, COAEPHKUT BHELIHUM UCTOUHUK
reHepauuu 3/1eKTposHeprun Ha 6ase BUD ¢ acMHXPOHHBIM,
TpexdasHbIM reHepaTopom, HaKoNuTeb sHeprun B coctase IXI
Ha ocHoBe T3, anekTponusepa, BOJOPOAHOIO U KUCIOPOAHOrO
6annoHOB, COeAMHEHHbIX MocpeacTBom Tpybonposogos U
KNanaHoB C COOTBETCTBYIOLMMM T[a3oBbIMK nosoctamu T3
IXI n aneKkTponusepa, UMeKLWMX OBLLUIA KOHTYP LMPKYyAALUU
anekTponuTta. KACSC paboTtaeT cregyrowmm obpasom. MCTOUHMK
reHepaumMm 3NeKTposHeprun Ha 6ase BUI (MmuHM-TIC wnam
BETPO3HEpreTMyecKas yCTaHOBKA) C aCMHXPOHHbLIM, TpexdasHbim
reHepatopom obecneymMBaeT NOTPebUTENs 3INeKTpo3IHepruen
c TpebyembiMmu napameTpamu. [lpu BbIpaboTKE MOLLHOCTY,
npesblWatowen HyXabl NoTpebuTens, n3bbITOK 3N1EeKTPO3IHEPrn
naeTHa3apagHakonuTenasHeprum Bcoctase IXI, anekTponnsepa,
BOAOPOAHOIO M KUCIOPOAHOTro 6aNI0HOB, KOTOPbIN paspakaerca
npyv HepocTaTKe BblpabaTbiBAEMON MOLLHOCTM MCTOYHMKAMM
reHepaumu, KOMMeHcupys HeoCTaloLLyo MOLLHOCTb
notpebnexus.

TexHUYEeCKMM pes3ynbTaTomM fABAAETCA paclumpeHue obnactu
NPUMEHEHUA  aBTOHOMHOM  CUCTeMbl  3/1IEeKTPOCHabXeHus,
CBA3AHHON C obecrneyeHnem nOTPebUTens 3/1eKTposHepruen
Tpebyemoro  napameTpa,  YMNpoOWEHUEe  KOHCTPYKUMM U
yAeweBAeHne TEXHONOTUN U3TOTOBNEHUA CUCTEMbI, CHUMXEHUE
JHeprosaTtpat, ysesuyeHve SOPEKTUBHOCTM U MOBblWEHME
6bICTPOAENCTBUSA CUCTEMbI Ha MEPEXOAHbIX PEKUMAX, MOBbILLIEHUE
HaZEXHOCTU M IKCMNYyaTaLMOHHbIX XapaKTEPUCTUK.
PA3PABOTYMK: PELEPA/IbBHOE NOCYAAPCTBEHHOE ABTOHOM-

HOE OBPA30OBATE/IbHOE YYPEX/AEHWE BbICLLIETO OBPA30BA-
HWA «CEBACTOMO/IbCKMM FTOCYAAPCTBEHHbBIV YHUBEPCUTET»
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Ne 61-003-24
Cr1OCOB IOJ/TYHEHUA CUHTE3-TA3A

U3 PA3/INYHbIX BUAOB YITIEBO4OPOAHOIO
CbIPbA

Cnocob nosyyeHWa CUHTE3-ra3a OTHOCUTCA K ra3soXMmMuu m
HedTexMmmnn. OH UCNONb3yeTCcA ANA MONYYEeHUA CUHTEe3-rasa u3
pPasNnuHbIX BUAOB OMOMAcCbl U TAMKENOro Yr1eBOAOPOLAHOro
cblpb. Cnocob  BKAOYaeT MOAroToBKy 6Guomaccel  npu
M3MENbYEeHUM U CyLIKe, CMelleHuMe BMOMacchbl C Harpetbim
TAXENbIM  YIIeBOAOPOAHLIM  CbIPpbEM U rasnduumpyoLmMm
areHTOmM B BWAe MapoBO3AyWHOM cmecn. Cmecb roTOBAT Mnpu
oTHoweHnn H,O/cbipbé 0,6-0,9 n KoapduumeHTe Wn3ObITKE
Bo3ayxa, pasHom 0,3 %. [anee npoBoAAaT rasnduKaumio.
B kauecTBe 6MOMACChI UCMONB3YIOT 1Y3ry cemeyek NoACONHEYHUKA
B CMECU C TAMKEeNbIM YI1eBOAOPOAHBIM CbipbéM. Jlyara cemeyeK
noaconHeyHuka — 80 %; TAxenoe yrneBofopoaHoe cbipbé — 20 %.
B KauecTBe cbipbA A/1A ra3auduKaL MM UCNONb3YIOT Ny3ry cemeyvek
NOACONHEYHMKA, PEBECHbIE OMUIKMU, CMECb BUOMACChI CTAXKEbIM
YINEBOAOPOLAHBIM CbIpbEM — HEPTAHBIM OCTAaTKOM (ryapoH). Mpwu
noarotoBke 6romacchbl K rasuduKaumm pactutenbHyto bromaccy
M3Me/IbYatoT B LUHEKOBOW MeNbHULE A0 pasmepa 4acTul, He
meHee 2-3 Mm. CMecb C TAXKeNbIM Yr1eBoA0POAHbIM CbIPbEM K
rasuduKaLmMm NPUroTaBanBaloT NyTEM U3MENbYEHUA B KOHYCHOM
apobunke. Mocne mMamenbyeHUss oTbMpaoT dpakuuio 2-3 Mm,
cywart ee AnA yaaneHuna ceobogHon Bnaru npu temnepatype 100-
110 rpaaycos B TeyeHue 2-2.5 yacos. [yapoH npeasaputenbHo
HarpeBatoT Ha BogsHoW 6aHe o 80-85 rpaaycos. B ryapoH
£06aBNAOT BbICYLEHHYO BUOMaccy B pacieTHOM KONMYecTBe M
npv NOCTOAHHOM TemMnepaType NepemeLLMBatoT 40 PABHOMEPHOM
nponutku. MNpu npoBefeHUN rasvduUKaLmn Cbipbé 3arpysKatoT B
6yHKep. M3 ByHKepa Cbipb€ C MOMOLLBIO LWHEKOBOro Ao3aTtopa
noaaetca B rasnduraTop. B KauecTse rasamuduLmpyoLmMx areHToB
NPUMEHAIOT NapoBO3AyLIHYI0 CcMecb. [a3uduKauuio  cbipbs
npoussogAT npu Temnepatype 800-900 rpagycoB U AaBAeHUM
0.1 MMa. MpoayKTbl rasnduKaLLMm HanpPaBAAIOTCA B OXNaXKAAEMbIN
BOZOW CernapaTop — X0N04UNbHUK. B HEM NponcxoauT oTaeneHne
razoo6pasHbIX NPOAYKTOB ra3nduKaLm oT HenpopearMposasLLeit
BO/Abl, 30/1bl, YI1EPOAaA CbIPbA M CMOIUCTbIX BellecTs. [poncxoant
X OXNaxAeHWe [0 KOMHATHOW TemnepaTypbl. [onyyYeHHbIM
CUHTE3-ra3 HanpaeAAeTca Ha xpomaTtorpaduyecknin aHanms uam
BblbpacbiBaeTca B aTmocdepy.

TexHUYeCKMin pesynbTaT 3aK/toYaeTcsa B co3gaHum cnocoba no
nepepaboTke pasNMUHbIX BMAOB GMOMACChl, a TaKKe TAXKeNoro
YrNeBOAOPOLHOTO Cbipbs (OTXOLOB) B CMHTE3-ras; ynpoLLeHUU
TEXHONIOTUW U NOBbILWEHUU 3OPEKTUBHOCTU criocoba.

PA3PABOTYMK: ®ESIEPA/IBHOE MOCY/JAPCTBEHHOE BHOAMETHOE
OBPA30BATE/IbHOE YYPEMK/IEHWE BbICLLIETO OBPA30OBAHUA
«tOKHO-POCCUNCKMU TOCYAAPCTBEHHbIN MOJINTEXHUYE-
CKWUW YHUBEPCUTET (HIM) UMEHW M.W. M/IATOBA»

CMOCOB MOJIYYEHUA TOM/INBHOTO IA3A
[1/1 TA30MEPEKAYUBAIOLLIMX ATPETATOB
KOMITPECCOPHOW CTAHLMU U CIUKEHHOIO
BOZOPOJA

B cnocobe npumeHseTcs aneKTpuyeckasn "
BbICOKOTEMMNEPATypHas TepMMUYEcKas  KOHBEPCUA  MeTaHa,
CoZlep)KalLeroca B MPUPOLHOM rase C MOJNyYeHUEM W3 Hero
razoobpasHoro Tonamea A/A ra3oBblX TYPOUH M CHUMKEHHOro
BOAOPOAA AN1A BHELWHWX noTpebuTteneit. MonyyeHre TONAUBHOIO
rasa [Ana rasonepeKkauvBalolWmx arperaTtoB KOMMPecCopHOW
CTaHLMM U CUKEHHOTO BOAOPOAA NPOM3BOAAT MHOTOCTaAMMHO
nyTeM NOCNef0BaTENbHOMO CXWUIAHWUA MPUPOAHOTO rasa B
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BO3AyXe C MOBbILEHNEM TEMMEPATYPbl MPOAYKTOB CrOpPaHWA A0
06pa3oBaHusA BOAOPOA-COAEPIKALLMX MPOAYKTOB CropaHus.

Ha nepBom 3Tane npupoAaHbIM ras M3 MarucTpanbHoro
rasonposoga gpoccenupyoT po 2,5-3 MIlla, nopgorpesatoT
0o 400-450 °C Tensom yxo4AWMX ras’oB rasoBoW TypOMHbI
rasorepeKkaymBalolero arperata, KOHBEPTUPYHT B KOPOHHOM
3/IeKTPUYECKOM pa3pAage BbICOKOro HanpsaeHua 20-40 kB ¢
nosiy4yeHMem cuMHTes-rasa. Ha ero BTOpom 3aTane mMeHbLUyH YacTb
BO3/yXa, CXaToro B KOMMpeccope, MOAAloT B MepBylO CTyMeHb
Kamepbl cropaHus (bopkamepy), B €e ropesiku nojaroT CUHTE3s-
ras v NPUPOAHLIN ras, NoNy4YeHHyt «boraTyto» CMecb CXKUrawooT
npu KoapduumeHTe M3bbITKA Bo3ayxa 0,6-0,7 v yBennymsaioT
Temnepatypy pakena go 1350-1400 °C, noBbliwwan f01t0 BOAOPOAA
00 7-10 %, 3a cYeT TepMMYECKOM KOHBEPCUM MeTaHa. Ha TpeTbem
3Tane B NPOAYKTbI CropaHus, Bbileawne 13 GopKkamepbl, nogatoT
CXaTbl BO34yX, CMeCb AOXWUratoT BO BTOPOW CTYMeHW Kamepbl
cropaHusa (Kamepe [OOXWraHus), MOBbLIWAKOT TemnepaTtypy
dakena po 1950-2000 °C u yBenuuumBaloT 400 BOAOPOAA A0
15-20 %, 3a c4eT TepMUYECKOW KOHBEPCUM MeTaHa. Bbiwealine
M3  Kamepbl [OOMUIaHUA NPOAYKTbl CropaHus pasbasnaioT
CKaTblM BO34yXOM, A0 Tpebyemoit TemnepaTypbl nepes, rasoBoi
TYpOUMHON, paclmpaoT B TYypOMHE BbICOKOrO AaB/JeHMA ra30BOM
Typ6uHbI 40 3-3,5 Krc/cm?, MoAatoT B BUXPEBYIO LEHTPOBEXHYIO
Kamepy, rae wMx pasfenstoT Ha BOAOPOA M rasbl. Bblweawwini
BOAOPOA, OX/NaxaatoT TennoHocuTenem go 40-50 °C, nogatoT B
a30THO-AEeTaHAEPHbIM KOMMPECCOPHbIW arperaT, OXnaxaaT A0
-252 °C, CKMMKAIOT U HanNpaBAAOT B EMKOCTb XPaHEHMA KUAKOTO
BoAoOpoAa. Ma3bl, Bbllealwne U3 BUXPEBOWN KaMepbl, PacLUMpPAIOT
B TypbuHe cpeaHero AaBieHMA ra3soBOM TypOWHbI, UX Tenso
MCMNONb3YIOT ANA NoAorpesa npupoaHoro rasa go 400-450 °C.

PA3PABOTYMK: PE/JEPA/IBHOE NOCYAAPCTBEHHOE BIHOAMETHOE
OBPA30OBATE/IbHOE YYPEXAEHWE BbICLLIEFTO OBPA3OBAHUA
«CAMAPCKUM FOCYIAPCTBEHHbIV TEXHUYECKMA YHUBEPCU-
TET»

Ne 78-020-24

CIroCoOb NoO/1IYHYEHNA BO4OPOAA

N YIJTIEPO4HOINo HAHOMATEPUAJIA,
KATAJIN3ATOP [/14 ETO OCYLLUECTB/IEHUA

U CroCOb MNMPUTOTOBJ/IEHUA KATAJ/IU3ATOPA

MN306peTeHne OTHOCUTCA K XMMUYECKOW MPOMBbILWAEHHOCTH,
B YaCTHOCTM K TEXHOIOMMK MO/TyYeHMs BOAOPOAA U YINEePOLHOro
HaHoMmaTepuana MeTO4OM MUPOAM3A YINEBOAOPOAHbLIX ra3os
(Hanpumep, MeTaHa, NPUPOLHOTO rasa UK NOMYTHOTO HeGTAHOTO
rasa), ¥ MoxeT ObiTb MCMONb30BAaHO B Pas3/MuHbIX cdepax
NPUMEHEHMWA:  BOLOPOLHOW  3HEpreTMKe, HAHOTEXHO/OTUM,
XMMUYECKOM NPOMbILWNEHHOCTU U T.4,

Cnocob nonyvyeHna BOAOPOAA U YINEPOAHOro HaHOMaTepurana
BK/ILOYAeT MNWPOAU3 YINEBOAOPOAHbIX [a30B B MPUCYTCTBMU
KaTa/iM3aTopa, CcoAep)aliero Mo MeHblue mepe OAMH
metann 9, 10, 11 rpynn nepuoanyecKkon cUCTEMbI XMMUYECKUX
3/1eMeHTOoB, Npun Temnepatypax 550-750 °C n gasneHuax ot 1 go
10 atm. KaTanmsaTop A4 NonyvyeHna BOAOPOAA M YrnepoaHoro
HaHOmaTepuana MOAy4alT MyTeM MPUrOTOBNEHMUA pacTBopa
M3 KPUCTaNaorMapaToB MO MeHbLIe mepe OAHOro HUTpaTa
MeTanna, Harpeea MOJIYYEHHOro pacTBOpa [0 TemnepaTypbl
460 °C npu ckopocTu Harpesa 1-20 °C/mMuH, ynapuBaHus pactsopa
[0 TBEPAOro COCTOAHWA, MNPOKANAKW, BBeAEHMEM pacTBopa
TETPasTOKCUCMAAHA, pa3baBAeHHOro  NPONaHOIOM,  CYLKM.
MpeanoxeHHbI NOAXOA NMO3BONAET YBEIMYNTb BbIXOA, BOAOPOAA
W yrnepoaHoro HaHomartepuana.

PA3PABOTYMK: [1YB/INYHOE AKLUMOHEPHOE OBLLIECTBO
«[A3[TPOM »
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Ne 43-001-24
CMEUUNAJIbHBIE KABEJTN CEPUUN UNIFLEX SE

Bcé 6onblue BHMMaHWUA B Poccun yaensaetca sKonornyeckom
6€30MacHOCTM U 3IHEProHe3aBUCUMOCTM, a TaK¥Ke pPa3BUTUIO
aNbTePHATUBHbIX BO30OHOBNAEMbIX UCTOYHUKOB 3Heprumn (BUI),
K KOTOpPbIM OTHOCUTCA COJMIHLE, BeTep, BoAa. B Poccuiickol
dPenepauun BBeAeHa NporpaMmma MOAAEPKKM CTPOUTENbCTBA
BM3, npu 3TOM OAHMM M3 YCNOBMI ee peanus3auumu ABAAETCA
nocteneHHoe MoBblleHWe YPOBHA JIOKaN3aLMm NpUMeHAeMoro
obopynoBaHuA. B cBA3M € 3TMM pa3paboTaH cnewuuanbHbIv
Kabenb cepum UniFlex SE (ero elie Ha3biBAOT COMHEYHbIM) A8
npumeHeHuA B poTOranbBaHUYECKUX CUCTEMAX U HU3KOBOJBTHbIX
ycTpoicTBax HanpsaxeHvem go 1000 B, paboTtatowmx B ycaoBUAX
arpeccuBHOrO BO3AENCTBMA OKpysKatolen cpeabl. ConHeuHbIM
Kabenb — 370 Kabesnb C BbICOKMMMU TpebOBAHUAMM K KayecTsy.
ConHeyHble Kabenn 4acTo MCMONb3yTCA B CYPOBbIX YCNOBUAX
OKpYKaloLlel cpefbl, TaKMX, KaK BbICOKME TemnepaTypbl U
ynbTpaduoneToBoe usnyyeHue. Ero Takke 4acto MCNonb3yroT Ha
OTKpbITOM BO34yxe. Kabenb npeuMmyLiLecTBEHHO MnpegHasHayveH
ONA coeaUHEHNA 3N1eMeHTOB GOTorasbBaHUYECKUX CUCTEM BHYTPU
N BHe nomelyeHui. MpoyHaa mn3onauma Kabena BblaepKMBaeT
CaMble arpeccuBHbIe YCI0BUA OKPY»KatoLLei cpeabl. MponsseseHo
no TY 16.K03-71-2015. Wmeetcs cepTUdMKAT COOTBETCTBUSA
TpeboBaHUAM TeXHUYECKOTO pernameHTa TaMoXKeHHoro cotosa TP
TC 004/2011 «O 6e30MacHOCTA HU3KOBOILTHOIO 060PYA0BaHUAY.

PA3PABOTYMK: AKUMOHEPHOE OBLLJECTBO «KUPCKABE/1b»

Ne 71-005-24
BUOAHO/A BUOTOI/INBHOIO 3/IEMEHTA

Pa3paboTka OTHOCWUTCA K OMOTOMAMBHLIM  3NEeMEHTaMm,
npeacTaBAAOWMM COHBOM IKONOTMYECKM YMCTbIE aNlbTePHATUBHbIE
WCTOUYHUKW 3NEKTPUYECcKoW aHepruu. BruoaHos GuotonameHoro
31EeMEHTa  COAEPUT MeMbpaHHble  ¢pakuum  bakTepuit
Gluconobacter oxydans BKM B-1280 u maTpuuy Ha OCHOBe
rMaporens xutosaHa. B KayecTBe maTepuana A41d aHoaa
NPUMEHEH OKUCNEHHbIM rPadUTOBbIA BOMIOK, NPOMNUTAHHbIN
membpaHHbIMK dpaKkumammn bakTepuin Gluconobacter oxydans
BKM B-1280, KoTOopble 3aKpenneHbl ruaporenem XuTos3aHa B
KOMMNO3ULMN C OKWUCIEHHbIMW MHOFOCTEHHBIMWU YIEPOAHbIMU
HaHOTpybKamu.

MonyyeHHbI 6MoaHoa B BUOTONIMBHOM 3/1eMeHTe paboTaeT
cnepyowmm  06pasom:  3IN1eKTpos NOMewann B aHoAHoe
oTaeneHne 6GUMOTOMNAMBHOrO 3nemeHTa U A06aBNAAn meamaTop
3N1EKTPOHHOIO TpaHcnopta — 2,6 auxnopdpeHonnHaodbeHon, B
KaToAHOEe MNPOCTPAHCTBO MOMeLWan rpaduUToBbIA CTEPIKEHb
anametpom 8 mm. B pesynbtate paboTbl MakeTa 6MOTONIMBHOIO
anemeHTa nony4yanu cnegyouwme 3HepreTUyeckune
XapaKTEPUCTUKU:  TEHEPUPYEMbIM  MOTEHUMan B  pexume
3aMKHYTOW Uenu cocTaBun 15218 mB, yaenbHasa MowHOCTb
paBHa 2,7-10-5 BT/m? TaKxe CTOWUT OTMETUTb, YTO BHYTPEHHEe
CONpoOTUBNEHUNE AYEKN cocTaBaaeT 15 KOM, UTo ABNAETCA HU3KUM
3HaYeHMEeM MO CPaBHEHUIO C NpeapblaywuMn UcciesoBaHUAMM.
Taknum obpa3om, NpMMeHeHne AAHHOTO TEXHUYECKOro peLueHus
Nno3BO/AET pPaclMpUTb apceHan 6uoaHopoB OGUOTONMBHOMO
anemeHTa.

PA3PABOTYMK: PESJEPAJIBHOE MOCY/JAPCTBEHHOE BIO/AMMETHOE
OBPA30BATE/IbHOE YYPEK/AEHWE BbICLLIETO OBPA30OBAHUA
«TYJIbCKUU FOCY/JAPCTBEHHbIV YHUBEPCUTET»
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Ne 74-013-24

YCTPOUCTBO A4/14 NPEAOTBPALLEHUA
3ArPA3HEHWA U AErPALALNN CO/THEYHbBIX
MOAY/IEN

YcTpoiicTeo npegHasHayeHo  AsA npesoTBpaLLeHunn
3arpA3HEHUA CONHEYHbIX MOAYNEN C Leblo COXPaHeHWUa Uux
SHEPreTUYEeCKUX  XapaKTepUCTUK,  CHWXKeHWa  Jerpajauuu
MOAY/NEeN M yBEANYEHUA CPOKA MX IKCMayaTaumu. TexHUYecKui
pesy/nbTaT 4OCTUIaeTcsa 3a CYET TOrO, YTO B YCTPOWMCTBE COAEPHKATCA
napansieNlbHo  Pacrno/ioKeHHble  PAAbl  MOTEHUMANbHbIX U
3a3eMJ/IEHHbIX OCafWTENbHbIX 3/71EKTPOAOB, BbIMONHEHHbIX C
BO3MOYHOCTbIO NOAAYM Ha HUX BbICOKOTO HanpsskeHus (4o 10 KB)
OT UCTOYHMKA BbICOKOTO HanpsKeHusA. OcaguTesibHble 31eKTPOAbI
3aKpenieHbl Ha PamKe, BbIMOJIHEHHOM COPasMEpPHO noLaam
KOpryca CO/IHEYHOro MOAY/A C BO3MOMHOCTbIO ee AeMOHTaxKa A1
04UCTKM. Bnarogapsa Tomy, YTO Ha MOTEHLMA/bHbIE OCaAUTENbHbIE
3N1eKTPOAbI, YCTaHOBJEHHblIE B pPamMKe Hah MOBEPXHOCTbIO
CONIHEYHOTO MOZYANSA, NOAAETCA BbICOKOE HanpsKeHue, co34aeTca
3/1EKTPUYECKOE MOJIE, YTO MO3BO/IAET BUMONAPHO 3aPSAKEHHBIM
YacTULAM MbIW NPUTATMBATLCA K OCAAUTENbHbIM 3/1eKTPOAAM, a
He ocefaTb Ha MOBEPXHOCTM COIHEYHOTO MOAYAA, NPeAoTBpaLLan
3anblieHne NOBEPXHOCTM CONHEYHOro 31eMeHTa, NpuBoaALLee K
CHUXKEHWI0 3G dEKTUBHOCTU PaboTbl CONHEYHOTO MOAYAA U K ero
bbICTpOW Aerpagauun.

PA3PABOTYMK: ®ELJEPA/IBHOE NOCYAPCTBEHHOE ABTOHOM-
HOE OBPA30OBATE/IbHOE YYPEXAEHWE BbICLLIEFO OEPA30BA-
HUA «tOKHO-YPAJIbCKUM FOCYﬂAPCTBEHHb/I;I YHUBEPCUTET
(HALIMOHAJIbHbIV MCC/IEAOBATE/IbCKMI YHUBEPCUTET)»

Ne 39-001-24
Crocoek roJ1YYEHNA BUOTOIN/INBA
U3 MAKPOBO/]JOPOC/IEN

Cnocob nonyyeHua 6GuoTONAMBa W3  MaKpPOBOAOPOC/EW
OTHOCUTCA K 006/1aCTV MONYYEHUA KUAKOTO YrNeBOAOPOAHOMO
TOM/IMBA U3 PACTUTE/IbHbIX BO30OHOBUMBIX YIIEPOAHENTPANBHbBIX
MCTOYHMKOB, B 4YaCTHOCTM Makposogopocnein bantuinckoro
MOpS, TEPMUYECKUMU MeTogaMu. TexHUYeckon npobnemoi, Ha
pelleHWe KOTOpOI HanpaBieHOo npeasaraemoe U306peTeHue,
ABnAeTca obecrneyeHne BO3MOXKHOCTM nepepaboTku Guomacchl
MaKpoBoZopocnel, BblOpowWeHHbIX Ha beper B cmecn ¢
MUHEpPANbHbIMKW  NMPUMECAMU U MOPCKMM  Mycopom, 6e3
npeaBaputenbsHoin o06paboTky, 6e3 npumeHeHMs KaTanusa
M OpraHMYeckux pacTBopuTeneit ¢ MoayYeHUem KUAKOro
TonAuBa.  YKasaHHas  npobnema  pewaetcA  cnocobom
npou3BoACTBa OWMOTON/IMBA, 3aKAYAOWMMCA B TOM, 4TO
CMecb MakpoBogopocsieit 6e3 npeaBapuTenbHol 06paboTKm
CMELLMBAIOT C BOJOW B KAyecTBE PacTBOPUTENA U WUCTOYHMKA
M noABepralT  rMAPOTEPMAZIbHOMY  OMMXKEHMIO  MpU
Temnepatype 455-600 °C, pasneHun 10-30 MlMa B TeyeHue 15-
30 mMuH. [ocTuraemblli TEXHUYECKUI pe3ynbTaT 3aKatovaeTcs
B nepepaboTke HaTypanbHOW 6MOMaccbl MaKpOBOAOPOCNEN,
KoTopble He TpebylT cTaguu KynbTUBMPOBAHWMA W MO CYyTU
ABNAIOTCA OTXOLAaMW, @ TaKKe B MCKIOYEHWU WCMO/b30BaHMA
OnacHbIX OPraHMYecKnx pacTBopuTesniein 1 yTuamsaumm noboyHbIX
razoo6pasHbIX NPOAYKTOB.

PA3PABOTYMK: PELEPA/IBHOE FOCY/APCTBEHHOE ABTOHOM:-
HOE OBPA30BATE/IbHOE YYPEKEHWE BbICLLIEIO O6PA30BA-
HUA «BASTTUNACKMI ®ELEPA/IbBHBIV YHUBEPCUTET UMEHM
UMMAHYMNJIA KAHTA»
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Ne 07-002-24

Cr1OCOb BO3BEAEHWNA BOAOCBEOPHOIO KAHAJIA
MOJIMrOHAJ/IbHOIO CEHEHUA

Pa3paboTKa OTHOCUTCA K rMAPOTEXHUYECKOMY CTPOUTE/bCTBY,
a MMEHHO K KaHajsiaM, MCMo/ib3yemMbiM B COCTaBe MMApPOY3/0B U
OpPOCUTE/NIbHBIX CUCTEM B KayecTBe OTKPbITbIX BOAOCOPOCHBIX
coopyKeHul. Llenb pa3paboTku — CHUKEHME MATEPUAIOEMKOCTH
KOHCTPYKLMU U nosbllweHne 3PpPeKTUBHOCTM paboTbl KaHana.
YKasaHHas Uenb AOCTUraeTca Tem, YTo B crocobe Bo3BeaeHUsA
BOA0COPOCHONO KaHafa NOIMIOHANbHOTO CEYEHUA, BKIOYALOLLEM
[ABE COCTaBHble YacTU C CMMMETPUYHBIMM Napamu OTKOCOB,
BEPXHUMM C 3an0XKeHMemM M1 U AOHHBIMWU C 3a/I0KEHNAMU M2,
YKpenieHHbIMU rabUOHHbBIMU U TMBKMMU TIoODAKaMMK, MO BEPLUMHE
TPEyroNbHOro OCHOBAHWUA B OAMH NPOLO/bHBIN PAA, YKAA4bIBAOT
rabnoHHble TIPAKKN. FaBUOHHbIE TIODAKM BbINONHAKT ANMHOM 2,2-
2,5 m, wnpuHoi 0,6-0,8 m 1 TonwmHom 0,3-0,4 M M3 KaMEeHHOTO
MaTeprana u MeTanNIM4yeckoin OLMHKOBAHHOM CETKN, AMAaMETPOM
2,0-3,0 mm. CneBa ¥ cnpaBa K 3Tum TodAKaM MPUKPENNstoT
rTMbKMe UUAnHOpUYEcKue TIODAKKU, YNOXKEHHble BAONb pycna
W [OHHbIX OTKOCOB m2. Mpu 3ToM TMBKME LUANHAPUYECKue
TIOGAKM  M3roTaBAMBAOT M3 NepdOPUMPOBAHHBIX APEHAKHbIX
Tpy6, 06MOTaHHbIX BOKPYr BiOMaTaMm 1 reoCeTKOM 1 CBA3bIBAOT
MexKay COH60W C MOMOLLbIO MeTanInYecKol NPOBONOKK. Mo AnHUK
60KOBbIX OTKOCOB M1 NJIOTHBIMM PAJAMM YKNAAEIBAIOT NIOCKUE U
rmbKme NAnTbl U3 2-3 CNOEB reomart, CBEPXY KOTOPbIX 06TArMBaoT
3aLUMTHYIO CETKY W MPUKPENAAIOT ee MecTamu K NOBEepXHOCTU
OCHOBaHMA C MOMOLLbIO KO/IbEB.

CobpaHHble  TakMM  06pa3oM  OTKOCHble  KpenieHus
MOMIMFOHANbHOIO KaHana Cco34aloT 61aronpusaTHbIA  BOAHbIN
pPeXUM Ana MpopacTaHMA W PasBUTUA KOPHEBOW CUCTEMbI
pacTeHuii, W NPefoTBPALLEHMA 3PO3UOHHBLIX MPOLLECCOB B
pycne KaHana npu MUHMMA/bHLIX MaTepPUasbHbIX U TPYAOBbIX
3aTpaTtax. Yepes onpenesneHHOe BpPeMs OTKOCbl KaHasa MoryT
3apacT TpaBOW WAW KyCTapHWKaMu, Mpu 3TOM KX KOpHeBas
cUCTeMa, MNPOHM3bIBaOWAA BCe KpenneHue A0  MybuHbI
OTKOCOB, CO34a€T  AOMOJHWUTENbHY  MPOYHOCTb  TMBKMM
TiopAKam U nauTam. lpu 3TOM MEepUoaMYecKM HeobxoLMmo
CKallMBaTb BbIPOCLUME HA OTKOCAX pacTeHus ans obecneyeHus
HeobxooMMOW  MPOMYCKHOM  cnocobHocTM  KaHana. KaHan
NMOJIUTOHANIbHOTO CEYEHUSA C TMBKUM KpenaeHnem, BO3BEAEHHbIN
npegnaraembiMm cnocobom, npeacrasnser coboit HageHoe
BOLOC6pOCHOE (MAKM compsratoLllee) COOpPYXKeHWe OTKPbITOro
TMNa, NpeAHa3HayeHHoro aaa 6e3onacHoro nponycka uam cbpoca
MaKCMMasbHO BO3MOMKHbIX pPacxofoB BoAabl. BosocbpocHoi
KaHa/ MO/IMTOHaIbHOTO CeYeHWs, BO3BEAEHHbIM Npea/iaraembim
cnocobom, Hanbonee 3pPeKTMBHO MOXKET ObiTb MCMONb30BAH
B COCTaBe HW3KOHAMOPHbIX MAOTUHHbLIX W  BGeCrnoTUHHBIX
rMAPOY3/0B, a TaK¥Ke B MArncTpaabHOM 0poCuTENbHOM (COpOoCHOM)
CeTM Ha NPeATroPHbIX TPYAHOAOCTYMHbIX YYaCTKax.

PA3PABOTYMK: PELEPAJIBHOE TOCYAPCTBEHHOE BIOAMETHOE
OBPA30OBATE/IbHOE YYPEXAEHWE BbICLLIEFO OBPA3OBAHUA
«KABAPIMHO-BA/IKAPCKUU FTOCY/APCTBEHHbIV ATPAPHbIV
YHUBEPCUTET UMEHW B.M. KOKOBA»

OCOBEHHOCTU PACIIPOCTPAHEHMSA

M NMEPCMEKTUBbI OTKPbITUSA CKOMJIEHWUH
BO/ZIOPO/IA B IA3AX MMOA3EMHbIX BO/ CEBEPO-
BOCTOKA POCCMMN

MpoBeaeHbl MCCNeAO0BaHMA [aHHbIX O PacnpoOCTPaHEHUU
BOLOPOAA B CBOGOAHOM rase MCTOYHMKOB MOA3EMHbIX BOA, U B
BOZONa30HOCHbIX 06beKkTax HedTerasoHOCHbIX apTe3MaHCKMX
0acceMHOB C LENbl0 NPeaBapuUTE/IbHOM OLEHKU MNEePCneKkTUB
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BO3MOHOTO BbIIBNEHUA €0  MEeCTOPOXKAEHUN B  3eMHbIX
Heapax Ha Cesepo-BocToke Poccuun. MNokasaHo, 4To copeprkaHune
BOAOPOAA B MNoA3emHblx Bogax bonee 0,1 %06. BcTpeuyaertca
pepko. Hanbonblne 3HaveHus ero—go 47,18 %06. — oTmeyeHbl B
CKBaXXMHax AHaZbIpcKoro 1 3anagHo-KamyaTckoro aptesnaHcKmx
6acceiHoB. MN3yueHne reonoro-ruaporeonornyecknx
0ocobeHHOCTEN  BOLOPOAONPOABJEHUI MO3BOAWMNO  CAenaTb
BbIBOZ, YTO BOAOPOA NOCTYNAaeT U3 10KAaNN30BAHHbIX MICTOYHUKOB
B 30HaX MYBUHHbIX Pa3/1I0MOB, OFPaHUYMBAOLMNX AEeMNPeccum. I
Oenpeccun ABAAIOTCA apTe3MaHCKMMKM BacceliHamu, B cocTase
yex/sla KOTOPbIX eCTb C/I0M MOPOA C €MKOCTHbIMW CBOMCTBAMM
(NopoBbIMM, TPELLMHHBIMKM), NepecnavBatoWmecs ¢ naacTamu
OCHOBHbIX W/WUN  YNbTPAOCHOBHbIX BY/NIKAHWUTOB (aH4E3UTOB,
6a3anbtoB, Aoneputos). Takue 6acceliHbl NepPCneKTUBHbI ANA
COXPaHEHMA 3HAYUTENbHBIX CKOMJEHUI BoAopoaa. Mpu oueHke
nepcrneKkTUB BbiBNEHMA 3a/1eXKel BOAOPOAA HEOBXOAMMO U3YUnTb
ero cofep:kaHue B MPUMNOBEPXHOCTHbIX FPYHTaxX He TONbKO Hapg,
naacTamm, NOKPbILLKAMM, HO U B 30HAX MYyOUMHHbIX Pa3NoOMOB,
obpamnaoWwmx 3TM  nnactbl. IbPEKTUBHO MCNONb30BaHUE
cnocoboB  ra3oreoXMMMUYECKUX CbeMOK B  COYETaHUW C
reopusmyecknmn cericMopasBesouHbIMK paboTamu.

Takum o06pasom, aHaNM3 UMEIOLMXCA Fa30reoXMMmUYECcKnX
MaTepuanosB Mo3BoONAET cAenaTb PAf, BbIBOAOB: — BOAOPOL
MUTPUpPYeT U3 Heap 3eMan K ee AHEBHOW MOBEPXHOCTU B
dopme pacceAHHOro MNOTOKA MO 30HaM FYOUHHbBIX Pa3NOMOB; —
aKKYMy/ALMA BOAOPOAA B CKOMIEHUA MPOUCXOAWUT B 0bBbeKTax
C XOPOLWWMWU KONNEKTOPCKMMMU CBOMCTBaMM, MNEPEKPbITbIMU
ra3oynopHbIMW MarMmaToreHHbIMU MOKPOBaMM; — CTPYKTypamu,
6naronpuATHBIMK AN GOPMUPOBAHNA TAaKNX OOBEKTOB ABNAIOTCA
CBA3aHHbIE CIYBMHHbBIMU Pa3sioMamMm Aenpeccum—apTesnaHckme
6acceliHbl Pa3HbIX Pa3smMepoB U MPOUCXONKAEHMUA, B TOM yucne
BY/IKQHOTEHHbIE; — A/1f NOWCKA BOLOPOAHbIX CKOMIEHWUI B Heapax
9TUX CTPYKTYP LienecoobpasHo Ncnonb3osaTb ra3oreoxmmmnyeckme
cnocobsl.

PA3PABOTYMK: PELJEPA/IBHOE NOCYAAPCTBEHHOE BIOAMETHOE
YYPEMEHWE HAYKW CEBEPO-BOCTOYHbIV KOMIM/IEKCHBIN
HAYYHO-UCC/EAOBATE/ILCKMIA MHCTUTYT UM. H.A. LUNJIO
JA/IbHEBOCTOYHOIO OTAE/IEHNA POCCUMCKOM AKAZEMUM
HAYK

Ne 73-003-24

BETPOrEHEPATOP C YCTPOUCTBOM /1/11 HATPEBA
JIOMNACTEHA

BeTporeHepaTop € YCTPOMCTBOM [ANA Harpesa JfionacTei
OTHOCUTCA K BETPOSHEPreTMKe, a WMEHHO K CpeacTBam
npoTMBoob6ieAeHEHNA  BETPOYCTAaHOBOK, M  MOMeT  bbiTb
MCMONb30BaH MNpW CTPOUTENbCTBE HOBbIX BIC uauM B ywe
CYLLECTBYHOLLMX.

BeTporeHepaTop € YCTPOMCTBOM [AN1A Harpesa JsionacTei
COAEPKUT rOHAONY, Nonactb, xab w 6awHo. Ha nonactax
pacnonoXeHbl ONTUKO-3NEKTPOHHbIE YCTPOWCTBA, BbINONHEHHbIE
C BO3MOMHOCTbIO OnpeAeneHna Hanuuma obnefeHeHus u
nepesayu cMrHana B 1a3epHyo CUCTEMY IOKaIbHOTO Harpesa AnA
ee BK/toYeHUA B pabory.

NlazepHaa cucTemMa JIOKa/IbHOrO HarpeBa PacrosioXeHa
Ha 3emsie nepef BeTporeHepaTopoM W paboTaeT TONbKO B
BbIAE/IEHHOM 30He HarpeBa BpalleHMs BeTpoKoneca. Ha
nepesHel KPOMKe sionacTei yCTaHOB/IEHbI NMepBUYHbIE AAaTUYMKK
MOMIOKEHUA, HA 3aHel KPOMKe lonacTell — BTOPUYHbIE AaTYMKK
MO/IOXKEHUA.

JlazepHaa cuctema
npubauXKeHus K

Harpesa
BblAe/IeHHOM

BK/IlO4aeTCA B MOMEHT
30He Harpeesa nNepBUYHDbIX



[TEPCNEKTUBHbIE HAYYHO-TEXHWUYECKWUE PA3PABOTKW ANA TIK. faitmxect matepuanos 3a | ksapran 2024 roga

MUH3HERO PoCEUM

AAaTYNKOB NOJSTOXKEHUA U BbIKNKOYAETCA NO Mepe NPoxXoXaAeHUa 13
30HbIl Harpesa BTOPUYHbIX AaTYMKOB MOJSTIOXKEHUA.

TexHUYeckuit pesynbtaT — MnoBbleHne 3GPEeKTUBHOCTU U
HagexHocTM BIC npw oTpuuaTesibHbIX TeMNepaTypax Bo3ayxa.

PA3PABOTYUK: ®ELEPA/IBHOE NOCYAAPCTBEHHOE BHOAMETHOE
OBPA30BATE/IbHOE YYPEM/IEHUE BbICLLIETO OBPA3OBAHMA
«Y/IbAHOBCKWI roCYAAPCTBEHHbIN TEXHUYECKMIA YHUBEP-
CUTET»

Ne 13-003-24

KATAJINTUYECKAA CUCTEMA A4J1A
S/IEKTPOXUMMUYECKOIO NMPOLIECCA MOJ1YYEHUA
MOJIEKY/IAPHOIO BOAOPO/AA

KaTanuTuyeckaa  cuctema  Ana  371EKTPOXMMUYECKOTO
npouecca MoJyYeHUss MOJIEKYNIAPHOTO BOAOPOAA OTHOCMKTCA
K 0671acTU 371EKTPOXMMUMN U INEKTPOKATaAn3a M MONKET bbiTb
MCMONb30BaHa B KayecTBe CUMHTETUMYECKoro 6e3meTanbHOro
3/1eKTpOKaTaIM3aTopa B PeaKLUWU MNOAYYEHUA MONEKYNAPHOro
Bogopoaa. M3obpeTeHne MoxeT HbITb pPeanrM3oBaHO BO MHOTMMX
06/1acTAX, BYACTHOCTM B chepe TPaHCMOoPTa M INEKTPOIHEPTETUKN.
Bce KOMMOHEHTbl KaTa/MTUYECKOM CUCTEMDBI, BK/OYalOLLME
OpraHMYyeckue reTepoumKiMyeckne Ccoanm Ha OCHOBE OpTo-
6UNUPUAMHA, PAcTBOPEHHble B aLETOHUTPUAE U ABAAIOLWMECcs
KaTannM3aTopom, GOHOBbLIA 3NEKTPONUT (YeTBEpPTUYHAsA COMb
aMMOHMSA), HeobXxoAMMbIM Ansa noafepyKaHUA MOCTOAHHOM
3N1eKTPONPOBOAHOCTY, " AUETOHUTPUNbHbIV pactsop
COOTBETCTBYIOWEN KWUCAOTbI, ABAAIOWLENCA WCTOYHMKOM H+,
pacTBOPEHHbIE B aLLETOHUTPWU/IE, MOMELLEHbl B CheumanbHyo
INIEKTPOXMMMYECKYIO  AYelKy.  TpexaneKkTpoaHas  cucTema,
BKAKOYatOLLAA CTEK/I0YINepPOaHbIi pabounii 3N1eKTpos,
NAaTMHOBbIV BCMOMOTaTe/IbHbIN 3/1EKTPOA U XopuacepebpaHbii
9N1eKTPOA, CPaBHEHMWA, MNOMELLAOTCA B  31EKTPOXMMUYECKYHO
Avyenky obbemom 10 mMn M nooyepesHO MNPUCOELMHAIOTCA
K NnoTeHUMocTaTy-raibBaHoOCTaTy, NOAK/OYEHHOro K
NnepcoHaNbHOMY KOMMNbIOTEPY, NPU Momolm Kabenei. Moabop
KOMMOHEHTOB KaTa/IMTUYECKOMN CUCTEMbI 06YCNOB/EH YCI0BUAMMU
NpoBeAEeHUA 3KCMEepPUMEHTa U NPUPOLON BELLECTB, BXOLALLMX
B COCTAaB CUCTEMbl. TeXHUYECKUI pe3ynbTaT 3aK/4vaeTca B
Noay4eHUM MOJIEKYNAPHOTO BOAOPOAA MPWU HU3KOW CTOMMOCTU
Npo13BOACTBA M 3HeprosaTpaT npotecca.

PA3PABOTYMK: PELJEPAJIbHOE MOCY/JAPCTBEHHOE BIOAMETHOE
OBPA30BATE/IbHOE YYPEMK/QEHWE BbICLLIETO OBPA30OBAHUA
«HALMOHA/IbHbIV UCC/IEAOBATE/IbCKMU MOPAOBCKUM
FOCY/IAPCTBEHHbIV YHUBEPCUTET UM. H.I1. OTAPEBA»

YronbHaa NpoOMbILUNIEHHOCTb

Ne 27-002-24
Crocos ®OPMUPOBAHNA OTBA/10B

C OTAE/IEHUEM OBOTrALLEHHOU ME/IKOM
DPAKLNN

Pesynbrat BbINOJHEHMWSA Hay4YHO-MCCNeA0BaTeIbCKOM
paboTbl OTHOCWUTCA K TOPHOM MPOMBIWAEHHOCTM U  MOXKET
ObITb  MCNoONMb30BaH nNpu  GOPMUPOBAHMM  OTBAIOB U3
MWHEpPann3oBaHHbIX BMELWAWMX Nopos, A7 KOTOpbIX B
npoLuecce B3PbIBHOMO pPbIX/JEHWA XapakTepHo obpasoBaHue

oboraleHHOM Noe3HbIM KOMNOHEHTOM MeJIKOW dpaKkuum.

Cnocob  dopmupoBaHMA  OTBa/fOB  C  OTAENEHUEM
oboraweHHON menkon ¢GpaKkuMu BKAOYAET pPasrpysKy ropHou
Maccbl M3 aBTocamocBasia Ha paboyylo MAOLWAAKY OTBAJbHOIO
neperpyaTens, nepemelleHve ropHoM maccbl no pabouyeit
naowaaxke ¢ NOCTynJeHMeM B MPUAMOK ANA nocnenylowen
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BbleMKM W YKJafKM B OTBA/l 3IKCKABATOPOM-AparnaitHOM.
fopHas macca noctynaet Ha pabouyio NIOLWAAKY C KEeCTKMMMU
CTEPXKHAMM, PACMONIOMKEHHBIMW Ha PaccToAHWMM ApYyr OT Apyra
ONA OTAENEeHUA KPYMHOKYCKOBOM FOPHOWM MaccCbl M BOCMPUATUA
YAAPHbIX Harpysok. [na nosbiweHnn aGpdeKTUBHOCTM OTaeNeHUA
paboyas naowasKa cosepluaeT pa3HoHanpaBaeHHble
KonebaTtesbHble  ABWXKEHUA  NOCPEACTBOM  AOMOSIHUTENbHO
YCTaHOBNEHHOTO BMBPOBO36YAMUTENA MOMEepeYHbiX KonebaHui,
[OeNCTBYIOLLEro nooYepeaHo ¢ BUbpoBo3byamTeniem NpoLobHbIX
KonebaHuit. MpocesHHyO Yepes Lien rpoxoTa 0boraweHHyo
MesIKyto QpaKLMIO KOHLEHTPUPYIOT B HakonuTene v cuctemon
NHEBMOTPAHCNOPTUPOBaHMA MO TPybonpoBoAy HamnpasaAloT B
byHKep.

TexHUYeCKUM pe3ynbTaToOM ABAAETCA NOBbILLEHME U3BIeYEHUSA
NONe3HOro  KOMMOHEHTa, pacwmnpeHne  GyHKLUMOHANBHOCTU
ropHoro  obopyaoBaHWA,  yBe/WYeHWEe  TeXHOJI0rMYecKon
3pdeKTUBHOCTU BeAEHMA FOPHbIX PaboT.

PA3PAGOTYMK: PESJEPA/IBHOE MOCY/JAPCTBEHHOE BIO/IXKETHOE
YUPEK/EHUE HAYKU XABAPOBCKWI ®E/IEPA/TbHbBIV UCC/IE-
JOBATE/IbCKUU LIEHTP IA/IbHEBOCTOYHOIO OT/AE/IEHWUA
POCCUACKOW AKALIEMUM HAYK

Ne 61-001-24

ME/IbHULJA C BO/IHOBOM NEPEAAYEN AN1A
NMEPEPABOTKU OTXO40B

MenbHULA € BOIHOBOW Nepenayent OTHOCUTCA K APOBUIbHO-
oboratutenbHomy obopyaosaHuio. OHa wucnosb3yeTca Ans
nepepaboTKM OTXOA0B MPOU3BOACTBEHHOW AEATENbHOCTU B
YrONbHOM, XMMMWYECKOIN, MEeTasnypruieckoin NPOMbILAEHHOCTK.
MenbHMLa  MNO3BOASAET  OCyWecTBAATb  6Gonee  rybokoe
perynvpoBaHue Y4acToTbl BpalueHus bapabaHa.

MenbHMLA C BOJIHOBOW Mepefayeit COAEPXKMUT pamy, K
KOTOPOM KecTKo NpuKpensieHa mnonepeynHa ¢ daaHLEBbIM
anekTpoasuratesem. K BepxHel 4acTu pambl NPUKPENIeH Kopnyc
NOALWMMHMKA C KPbILUKOM CaNbHUKA. K BHYTPEHHeN YacTu pambl
YKECTKO MpucoeguHeHa yKocMHa. Ha Bany anekTpogsuratens
CMOHTMPOBaHa HWXHAA MydTa. Ha HUMKHENH 4YacTM OmopHOro
Basla CMOHTMPOBaHa BepxHAA MydTa, KOTOpas C MOMOLLbIO
6ONTOBbIX COEANHEHUI COEAMHEHA C HUXKHEN MypToi. BepxHsaa
YacTb OMOPHOrO Basa CMOHTMPOBaAHa B Koprnyce MNOALIMMHMKA.
Ha HUW}KHel Y4acTu OMopHOro Basa CMOHTMPOBaHA Yalla poTopa.
Yawa poTopa C MOMOLbIO paauanbHbix pebep pasgeneHa Ha
LWecTb paBHbIX MO NIOWAaAMN CErMeHTOB. Ha YKOCHHbI C MOMOLLbIO
NOALWMMNHNKOB onupaeTca HbapabaH, UMeLWMIA BbICTyN. BbicTyn
obecneumBaeT ero OMOpPy M KecTKOCTb Npu BpalieHun. B
HWXXHeN YacTu bapabaHa M3roToBAEHbl BbIMYCKHblE OTBEPCTUA
AN 3BaKyaLMM M3 HEro YacTul, AOCTULLIMX PAa3MepPOB MEHbLLE,
yem ux amameTpbl. K HUXKHeN TopueBoi noBepxHocTM bapabaHa
nNpUcoeaMHEHO KoMbLo, obecrneynBatollee repmeTMHHOCTb
nonoct  6apabaHa.  Konbuo  npesoTBpalLaeT  BbIXOA,
nbineobpasHbix YacTuL,. K cpeaHel yactn bapabaHa npuKpenaeH
3arpy3oyHblii MatpyboK. OH CAYKWUT AAA 3arpy3kM UCXOLHOrO
KYCKOBOro matepuana. B BepxHeli BHyTpeHHel Yyactu 6apabaHa
BbIMO/IHEHA BbITOYKA, K KOTOPOW MpUCOEAMHEHA [NaBHas
WwectepHsa. B TopLeBoOl MOBEPXHOCTU LUECTEPHM M3rOTOB/EHDI
T-06pasHble Masbl WM BCTaBAEHbl LEHTpUpylowme 60ATbl, K
KOTOPbIM NpUcoeaMHEHbI NAUTbI. B BEPXHEN YacTV BEPTUKAIbHOTO
Basla CMOHTMPOBAH reHepaTop BOJIH, UMEIOLLEN SNTUNTUYECKYIO
Hapy)KHYI0  MOBEPXHOCTb. MeXay OCHOBHOM  LuecTepHei
M TeHepaTopom BOJIH pasmelleHa rubkas wecTtepHa. OHa
HVXHEN NOBEePXHOCTbIO OMupaeTca Ha nauTy. MMbKasa wecTepHn
M3roToB/JeHa M3 MaTepuanos, 061a4aOWMX  AOCTAaTOUHbIMM
ynpyrumu cBoWcTBamMu, 06ecrneynBatoWMMm el MNPOYHOCTb U
yNpyrocTb B Npesenax AeicTBuA 3akoHa lyka. OHa u3roTosseHa
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M3 NaacTUYecKkMx macc. Ha nonepeunHe yctaHoBneHa NpuemHas
€MKOCTb AJ1f1 aKKYMY/IMPOBAHWA B HEeil roTOBOro M3meNbY4eHHOro
NPOAyKTa.

MenbHMLA € BO/MHOBOWM nepegadveit paboTaeT cnepyroWwmUm
obpasom. McxoadHblit matepuan 3anonHseT noaocTb H6apabaHa
HenpepbIBHbIM UKW MOPUMOHHBIM criocobom. Mpu BKAOYEHUU
aNeKTpoABUIaTENs  KYCKOBOM MaTepuan nepemeljaetca K
nepudepun nop gencteuem  UeHTpobexkHon cunbl.  [pu
nepemelLeHnn BBEPX MO TOPOUAANbHOM TPAEKTOPUU KYCKU
MUcxoAHOro matepuana byayT 4acTMYHO paspywatbca. OHM
6yayT OnycKaTbCA BHM3 MOA AelcTBMEM COBCTBEHHOM CWbI
TAXECTM M NonagyT B aKTUBHYIO 30HY. B aKTMBHOW 30He byaeT
npoTeKaTb OCHOBHOWM MPOLLECC Pa3pyLleHMs KyCKOBOM Macchl
3a CYyeT MNPOLLEeCCOB YAapOB, PacKaiblBaHUA W  WUCTUPAHUA.
YacTuubl, C pa3smepammn MeHbLUMMU, YeM AMaMeTpPbl BbIMYCKHbIX
OTBEPCTUI 33 CYET LLeHTPOOEXKHbIX cui ByayT aBaKyuMpoBaTbCA
B MPUEMHYI0 EMKOCTb. YacTuLbl MaTepuana KpyrnHee pasmepos
BbIMYCKHbIX OTBEPCTWUI CcOoBepllaT aABUMKeHWe B bapabaHe U
Janee ONyCTATCA B aKTMBHYK 30HY. B aKkTMBHOW 30He byaeT
OCYLLEeCTBAATLCA MOCNAEAYIOWMI NPOLECC PaspyLleHns KyCKOB.
Mpw BKNOYEHWUM 3N1EKTPOABUIaTENA HAYHET BPALLATLCA OMOPHbINA
Ba/l C reHepaTopoM BOJH. lMpu BpalLeHWn reHepaTop BOJIH CBOEM
HapPYKHOM 31IMNTUYECKOM NOBEPXHOCTbIO byaeT nedopmmpoBaTthb
rMbKyto WwecTepHto. Mpu BpaleHun bapabaHa B ABUNKeHMe ByayT
BOBJ/IEKATLCA KYCKM M YacTULbl MaTepuana, Haxogsalimeca B ero
BEPXHEN U HUMKHEN YacTu. ITo byaeT cnocobCcTBOBaTb CHUMKEHUIO
obnacTeit «MepTBbIX» 30H, FAe MaTepuasa OCTaeTcA HEMOABUKHbIM
B npolecce M3menbyeHusa. BospactaeT yMcno B3anmmoaencTamnii
KYCKOB M 4aCTUL,, YTO NPUBOAUT K UHTEHCMBHOCTU UX Pa3pyLUEHUI
N POCTY NPOM3BOAUTENBHOCTY.

TeXHUKO-9KOHOMUYECKUM pe3ynbTaTom npumeHeHuA
MeNbHULblI C BO/MIHOBOW nepefayelrt ABAAETCA BO3MOMHOCTb

ocywiectsnate  6onee r1ybokoe  perynnposaHue  4acToThl
BpaLLeHus 6apabaHa, NoBbICUTb 3KCNNyaTaLMOHHY0
NpPOV3BOANTENbHOCTb,  PaboTOCNOCOBHOCTL M HAZEKHOCTb

YCTPOMCTBA, YMEHbLUMTb NIOLAAL MOA Pa3MelleHne MallvHb.

PA3PABOTYMK: DESEPAJIbHOE MOCYJAPCTBEHHOE BHOMKETHOE
OBPA30BATE/IbHOE YYPEMXJEHUE BbICLLIETO OBPA30BAHMA
«/JOHCKOM rOCY/JAPCTBEHHbIV TEXHUYECKUM YHUBEPCU-
TET»

Ne 61-004-24
MEJIbHULIA C 3SAMKHYTbIM KOHTYPOM

MenbHMLA C 3aMKHYTbIM KOHTYPOM OTHOCMKTCA K APO6UABHO-
oboratutensHomy obopygosaHutio. OHa NpumeHseTca Ans
NPOW3BOACTBA MaTEPUANoB B TOPHOM Aefe, XMMUYECKOW U
MEeTasIIypPruieckor MPOMBbILLIEHHOCTM npu  oboraleHun u
nepepaboTke MMHEPaIbHOTO CbIPbsA M OTXOA0B MPOM3BOACTBEHHOM
[LEeATesIbHOCTH.

MenbHMLA C 3aMKHYTbIM KOHTYPOM COZEPXKWUT pamy, Ha
KOTOPOlM C MOMOLLb0 BONTOBBIX COEAUHEHWI CMOHTUPOBAH
anektpoasuratens. K Bany asnekTpoaBuratens € MNOMOLLbIO
CoeAuHUTE/IbHON MydTbl NPUCOEANHEH Bas U BeayLas WecTepHa
BEpPXHeW BETBM 3aMKHYTOro KoHTypa. K pame npucoefuHeH
UMAVHAPUYECKUIA Koprnyc. Ha HWMKHeW yacTu Bana yCTaHOB/EH
YaweobpasHbiit poTop. OH C Momoubio paauanbHbix pebep
paBHOMEPHO pasfeneH Ha LWeCTb OAMHAKOBbLIX MO MN/OLWAAM
cermeHToB. Ha GOKOBbIX MOBEPXHOCTAX POTOpa M3rOTOBMEHbI
BbINYyCKHble OTBepcTUA. OHM npefHa3HayeHbl ANA 3BaKyauuu
M3 poOTOpa M3Me/IbYeHHbIX YacTul, A[OCTUIIMX PasMepoBs
MeHblUe, YeM AMaMeTpP 3TUX OTBePCTU. 1A 3arpy3Ku UCXOAHOTO
NpoAyKTa MMEEeTCA 3arpy3o4Hblii NaTpyboK. B HUMMKHEN vacTu
KOHTYpa HaXoAWTCA pasrpy30yHas BOPOHKA, COeAMHEHHas ¢
pasrpy3oyHbIM IOTKOM. Beayliaa LecTepHA BepXHeW BeTBU
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Haxo4WTCA B 3aLenieHMn C BeAOMOW LiecTepHei. Begomas
LecTepHA CMOHTMPOBaHA Ha BepxHem Basy. Ha HukHem Bany
CMOHTMpPOBaHa Beaylas LWecTepHs MPUBOAA HUXKHEN BeTBMU.
HWXHWIA Ban COMpPssKeH CBOEM Hapy)KHOW MOBEPXHOCTbIO C
BHYTPEHHEW MOBEPXHOCTbIO BEpPXHEero Bana. Ha nosepxHoOCTAX
Basla M3roTOB/IEHbl OLMHAKOBOrO AMameTpa CoeAMHUTENbHble
OTBEPCTUA CO CMELLEHMEM. ITO NO3BONSET MPU UX COBMELLEHNMU
obecneunTb NAOTHOE coeauHeHWe Mmexkay coboit M co3aatb
HanpseHWe B 3aMKHYTOM KOHType. lpoucxoauT 3TO 3a cyet
obpasosasweica gedbopmaum OT CKPYYMBaHUA BEPXHErO W
HWXXHEro Basa OTHOCWUTE/IbHO MepPBOHaYasbHOrO COCTOAHMA. Ha
HapY*XKHOM NOBEPXHOCTU BEPXHErO M HUKHErO Bajia BbIMOHEHbI
TeXHo/MOrMYeckme otBepctua. OHM  MpefHasHayeHbl  AnA
YCTaHOBKM B HMX Ba/IMKa, C MOMOLLbIO KOTOPOro Mpou3BOAUTCA
CKpYYMBaHME BEPXHEro Bajna OTHOCWUTENbHO HWXHEro Basa.
CKpyyMBaHMe MO3BO/MAET COBMECTUTb WX B OAHY JUHUIO W
NPoOM3BECTM CcoeaMHEeHVEe B eaMHY YNpyrylo Agetans AAA
BBEZEHMA B oTBEpCTUE WTMdTA. LLiecTepHU, BEPXHUI U HUKHMIA
Ba/, 4YaweobpasHblii pPOTOp, BEPTUKANbHbLIN CTONG MaTepuana
06pasyoT 3aMKHYTbIN KOHTYP.

MenbHMLA C 3aMKHYTbIM KOHTYpOM paboTaeT cieayiowmm
obpasom. B UMAUHAPUYECKUI KOPMYC HEMNpPepbiBHO Wau
NMOPLMOHHO 3arpy»KaeTca UCXoAHbIN ana nepepaboTkm maTepman.
MpU  BKAOYEHWWM  3]EKTPOABMraTens B  LUAUHAPUYECKOM
Kopryce Hag YaweobpasHbiMm poTopom 6yaeT o6pa3oBbiBaTLCA
NOCTOAHHO BO30OHOBNAEMbIN BEPTUKANbHBIN CTON6 MaTepuana.
Kyckn matepuana nepemelLatotcd BBeEpPX Mog, AeicTBMem
LEHTPOBEKHbIX CUJI, MPUKMMAACh K paamanbHbiM pebpam. Ha
onpeaeneHHOM BbICOTE OHWU MOA, AENCTBMEM COOCTBEHHOM CUbI
TAMECTM 6yayT onyckaTbcs BHM3. OHWM MOMaayT B aKTUBHYHO
30HY. B aKTMBHOI 30He, compuKacasacb Mexay coboi, YacTULbl
paspylialoTca 3a CcyeT yaapoB, PacKafiblBaHMA W UCTMPAHUA.
YacTvubl paspylleHHOro maTepuana MeHblero AuameTpa,
YyeM BbIMYCKHbIE OTBEPCTUA, 3BAKYMPYIOTCA B MPUEMHYIO
eMKOCTb. YacTuupl, He [AOCTUTLIME Pa3MEpPOB MeHblle, Yem
AMameTp BbIMYCKHbIX OTBEPCTUIA, Yepes 3arpy304Hy0 BOPOHKY
6yayT coBepluaTb MOBTOPHOE ABUMNKEHME MO TOpOWUAaNbHOM
TPAEKTOPMM M NonadyT B aKTUBHYIO 30HY. 3BEeHbsA, BXoAAlLME B
COCTaB 3aMKHYTOTO KOHTypa, 6yayT MCMbITbIBaTb HaMpsXeHHoe
COCTOsIHME, Cco3Aatoleeca B pesy/ibTaTe CKPYyYMBAHUSA BEPXHEro
Bafa OTHOCWUTE/NIbHO HWXKHEro Bana. Bo3HWKatowme Cubl
ynpyroctu 6yayt cnocobcTBoBaTh  MOBbIWEHWIO  Mpouecca
2bPEKTUBHOCTM WUCTUPaHMA W pasgasnvBaHus. B pesysnbraTe
CW/I0BOrO BO3AEWCTBUA Ha TBepAble Tena byaeTt ocBoboxaaTbes
onpeaesieHHas 4acTb KMHeTUYeckon sHeprun. OHa ydyacTeyeT
B MX paspyLleHun npu BpalleHMU YaweobpasHOro poTopa, 4To
NPUBEAET K CHUMKEHMNIO NOTPebIeHNA 31eKTPOIHEePrUu.

TexHWYeCKMM pes3ynbTaToOM ABNAETCA CHUXKeHWe noTpebneHna
9/1eKTPO3HEPTMM 33 CYET CO34aHUA HaMNPAXKEeHWA B 3aMKHYTOM
KOHType nyTeM npeAaBapuTenbHol pedopmauuy BepxHero u
HWXXHEro Bana, NpPUBOAALLEN K MHTEHCUMdUKALUKM paspyLLeHUn
KyCKOBOro maTtepuana.

PA3PABOTYMK: PELEPA/IBHOE NOCYAAPCTBEHHOE BIOAMETHOE
OBPA30OBATE/IbHOE YYPEMZIEHUE BbICLLIEIO OBPA3OBAHUA
«/JOHCKOW FOCYJAPCTBEHHbIV TEXHUYECKUUA YHUBEPCY-
TET»

Ne 78-008-24
CrOCOb OBbOrALLEHNA YITIA

Cnocob oboralieHns yras OTHOCMTCA K TEXHOJ0MMAM
oborawieHuns yriaei, WanM OTXO4OB YrneoboraleHna u MOMKeT
MCNONb30BATLCA B YrONbHOMW, TOMJIMBHOW M METaNNypruyeckoi
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NPOMbILLJIEHHOCTU ana nony4vyeHuA
BblCOKOKaI’IOpVIVIHOFO, HU3KO30/1bHOIO yrnAa.

BbICOKOCOPTHOTO,

Cnoco6  oboraweHus  yma BK/OYaeT  apobneHuve
MCXOAHOrO YrAfA, Noc/eylollee rpoxoyeHWe C BblAeeHneM
KPYMHbIX M MENIKUX K/AccoB, KpyrnHble Kaaccbl oboralatoTt
rPaBUTALMOHHBIMW MpPOLLeCCaMK C NOSYYEHUEM KOHLEHTPATOB,
KOTOpble OTNPABAAIOT Ha Aa/ibHeNwWwyo nepepaboTKy, 1 XBOCTOB,
KOTOpble OTMPaBAAT B OTBa/l U MeJIKMEe Knaccbl, KoTopble
CMeLUnBAOT C BOAOW C MOAyYEHMEM BOLHO-YrObHOW My/bMbl,
B KOTOpYIO BBOAAT peareHTbl-cobupatenu, penpeccopbl U
BCNEHMBATENN, aspauuio Nyabnbl U ee dnoTaunto. B KayecTse
peareHTa-cobupaTtena WCNoAb3YIOT KOMMIEKCHYIO 3MYy/bCUIO,
COCTOALLYIO M3 CMECUM M30MEPHbIX coeanHeHuin opakumin C12
— C18, BblAeneHHbIX U3 TAXKEeNoW HedTU, U KepocmHa, KOTOpYIo
NPUroTaBNMBAIOT Y/IbTPA3BYKOBOM KaBUTaL el npu yactoTe oT 20
00 22 Kly, B TeyeHue oT 2 go 5 MUHYT, Npu pacxoge cobupaTens
oT 2200 go 2800 r/T. B KayecTBe genpeccopa WCMO/b3yoT
KUAKOE CTeKN0 M nupodocdaT HAaTpUsA € cooTHoweHuem oT 1:1
40 2:1, npu pacxoge ot 450 go 650 r/T. B KayecTse BcneHusaTens
MCMNONb3YIOT CMecb peareHToB HeoHona A® 9-10 ¢ dopmynoi
C,H,,C,H,0(CH,0) n 6epona 556 B cooTHowenun ot 1:1 a0
1,5:1 n pacxogom ot 150 go 200 r/1. ®noTtaumio NpPoBOAAT C
OLHOBPEMEHHOM rPaBUTaLMOHHOM KOHLLEHTPALMI C NoNlyYeHUEM
YFONbHOIO KOHLEHTPaTa, KOTOPbIM HanpaBAAlT Ha Aa/ibHeNLYo
nepepaboTKy, U OTBasIbHbIX XBOCTOB. TEXHUYECKUM Pe3y/bTaToM
ABAAETCA noBbleHne 3GpPeKTUBHOCTU pasgeneHusa matepuana.

PA3PABOTYMK: PELEPAJIBHOE TOCYAPCTBEHHOE BIOAMETHOE
OBPA30OBATE/IbHOE YYPEXAEHWE BbICLLIEFO OBPA3OBAHUA
«CAHKT-TIETEPBYPICKUIA FTOPHbIV YHUBEPCUTET UMITEPATPY-
Libl EKATEPUHDI I11»

Ne 24-001-24

ATIMAPAT LUAXTHbIA TPAHC®OPMATOPHbIA
ALLT PB

Annapat  WaxTHbIK  TpaHchOPMaTOpPHbIN AWLT PB
(B3pbIBO3aWMLLEHHDbIM) NpeAHa3HayeH Ana NUTaHWa ceTel
OCBELLEeHMA, LUenel CUrHaNM3auuMM W Apyrux notpebutenei
TpéxdasHbIX CeTEN MEepPeMeHHOro TOKa B PYAHMKAX W LUAXTax,
OMacHbIX MO B3pbiBy rasa wu nbiav. AWT PB coctout w3
B3PbIBOHENPOHMLL@EMOM 060N0UYKN LMANHAPUYECKOW GOopMbl,
YCTaHOBNEHHOMN Ha canasKku. B3pbiBoHenpoHuuaemas o0b6os04Ka
n34enva Mo3BONIAET BbIAEPKMBATb [aBJeHUe B3pbiBa BHYTPU
HEero W UCKOYaEeT BbIXOZ NPOAYKTOB rOPeHna 3a ero npegensi.
Annapat obecneuymBaeT: - 3alMUTy OT TOKOB YTEUKM Ha 3EMIO
NPU CHWKEHWUM COMPOTUBIEHUA W30NALUMU OO0 KPUTUYECKOM
BE/IMYMHDbI; - 3aWMUTy OT MNeperpyskn U TOKOB KOPOTKOro
3aMblKaHWA OTXOAALLMX CUIOBBIX Lienel; - 3aLluTy nepcoHana ot
NOPAXKEHUA INEKTPUYECKUM TOKOM. ONTUMM3ALMA MOHTANKHOM
naHenun annapatoB cepumn ALUT B3pbIBO3aLLMLLEHHBIX SKOHOMUT
00 30 % BpeMeHM Ha UX YCTAHOBKY W AenaeT usgenus bonee
PEMOHTOMNPUIOAHBIMM B Aa/IbHENLLEM UCNONb30BAHNUN.

PA3PABOTYMK: OBLLIECTBO C OTPAHUYEHHOU OTBETCTBEHHO-
CThIO «AMBHOMOPCKMI 3ABO/ PY/IHUYHOW ABTOMATUKM »

Ne 24-002-24

BbIK/IIOYATE/Ib PYAHWYHbINA LUTEINCE/IbHbIN
TUIIA BPH-LU

BbikntoyaTenb  PYAHWUYHbIM  WITencenbHbli  Tuna  BPH-LU
npefHasHayeH ana pabotbl B TpexdasHbIX CETAX NepeMeHHOro
TOKa C MW30/IMPOBAaHHOW HENTpanblo B PyAHUKAX W  LiaxTax
npesnpuUATUA TOPHOPYAHOM NMPOMbILLJIEHHOCTH, He ONacHbIX Mo
B3pbIBY rasa v MblAK, A9 HEYacTbIX OnepaTUBHbIX BK/IOYEHUN
N OTK/IIOYEHUIN INEKTPUYECKMX Uenel npu  HOPMAbHbIX
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pexumax paboTbl ceTeit ¢ HanpsaxeHvem 380 n 660 B, yacTtoTol
50 My (B CTAHZAPTHOM MWCMOAHEHUM), a TaKKe ANA 3aWUTbI
3/1EKTPOYCTAHOBOK OT TOKOB Neperpyskn U KOPOTKOro 3aMblKaHUA
(B MCNONHEHMU C aBTOMATUYECKMM BbIKNtOYaTesniem). 3ameHseT
wKadpbl DDM 6304 1 PHB. s npycoeguHEHUs YETbIPEXKUIbHOTO
CUMNOBOTO TMBKOro Kabend, maywero K BbiKatoyatento BPH-LU
WAN €ero aHanoram OT CTaLMOHApPHOro WAM NepeaBUNKHOrO
3/1EeKTPOOOOPYAOBAHMA NEPEABUNKHbIX HedTenepeKkaumBatoLLnx
YCTaHOBOK, BypOBbIX CTAHKOB M APYroro ropHO-TEXHOI0rMYECKoro
3N1eKTPo0bOPYAOBaAHUA, MPUMEHAETCA COeAWHUTENb CUI0BOW
HapyXHbIi CCH-LL. 3ameHsaeT Buakn SD 6404 1 BH. dnekTpuyeckas
cxema msgenua BPH-LU obecneumBaeT ciegytoline BUAbI 3aLUUT,
3N1EKTPUYECKUX ONOKMPOBOK, CUTHaAM3auUMi U NPOBEPOK: -
3aLUNUTY OT TOKOB Neperpy3Km n KOPOTKOTO 3aMbIKaHWA OTXOAALLMX
OT BbIKAKOYATENS CUAOBbLIX Lenei (B ucnonHeHusx BPH-LU ¢
aBTOMATUYECKUM BblKNtOYaTeNnem); - 6/I0KUPOBKY MpUCOegUHEHUSA
BUJIKM K pPO3eTKe NpU BKAKOYEHHOM KOMMYTaLMOHHOM annapare;
- 6/IOKMPOBKY pasbefnHEHNA BUNKM U PO3ETKN NPU BKIOYEHHOM
KOMMYTaLMOHHOM annapaTte; - CUrHa/JbHOe OMnoBelleHne O
COCTOSIHUM ODOOpPYAOBaHUA B PEXMME PEANbHOTO BPEMEHMU; -
BO3MOHOCTb AUCTAHLMOHHOIO OTK/OYEHUA MUTAHUA.

PA3PABOTYMK: OBLLIECTBO C OTPAHUYEHHOM OTBETCTBEHHO-
CTbKO «INBHOTOPCKMI 3ABO/ PYAIHNYHOM ABTOMATUKM »

Ne 24-004-24

BbIK/IFOYATE/Ib ABTOMATUYECKUIA
NMOCTOAHHOIO TOKA TUIIA BAT-1

BbIikNtoyaTeslb  aBTOMATUYECKMI MOCTOAHHOTO TOKa Tuna
BAM-1 npegHa3HayeH ANA 3aWuTbl Lene MNOCTOAHHOINO TOKa
HanpaxeHnem a0 440 B oOT TOKOB KOPOTKOro 3amblKaHWA, a
TaKXKe A1 HevyacTblX OnepaTUBHbIX BKAKOYEHUN U OTKIOYEHUN
3N1IEeKTPUYECKUX  Lenel Ha  npeanpuATUAX  FOPHOPYLHOWM
NPOMBIWNEHHOCTU B PYAHMKAX W LWAXTaX, HE OMacHbIX Mo
B3pbIBY rasa W NblinM. PacwmpsaeT BO3MOMKHOCTU YnpaBieHUs
060pya0BaHMEM M NO3BONAET NepcoHany bbicTpee nadpdekTMBHee
pearMpoBaTb Ha HECTAHAAPTHbIE CUTYaLLMU. YCTPOMCTBA CUCTEMDI
NMOCTOAHHOMO TOKA paccyUTaHbl Ha NOAKAOYEHME NMPOBOAHUKOB
andodepeHUMpPoBaHHOTO TUMA  (JOMYCKAOTCA  MHOTOXKMbHbIE
Kabenu n nx moanduKaLmm, a Takke bpoHNpPoBaHHbIE Kabenn 6e3
HaKOHEYHMKOB) M AOMNONHEHbI HECKO/IbKMMM BCMOMOTraTe/ibHbIMU
3N1eMeHTaMM  WMHOUKAUMKM M 33lUWTbl,  YBEJIMYUBAIOLLMMMU
NPOAYKTUBHOCTb  paboTbl  obopyaoBaHuAa.  MexaHuyecKas
M3HOCOCTOMKOCTb M34EeNnii coctaBnsetr He meHee 8-10 TbicAd
UMKIOB  MOAKMOYEHUA/OTK/IIOYEHNS, @  KOMMYTaUMOHHasA
MN3HOCOCTOMKOCTb — 2 TbICAYM LMKNOB. [1pelyCMOTPEH KOHTPO/b
TEMNEPATYPbl, @ TaKXKe PEeXum npeaBapuUTeIbHOrO KOHTPOAA
N30M1ALUN CeTU.

PA3PABOTYMK: OBLLIECTBO C OFPAHUYEHHOM OTBETCTBEHHO-
CTbKO «INBHOTOPCKMI 3ABO/ PYAIHNYHOM ABTOMATUKM »

Ne 42-001-24

CroCOb ObHAPYMEHUA TEXHOTEHHbIX
KOJIJ/IEKTOPOB U OLIEHKA ®U/IbTPALJMOHHbIX
CBOMCTB BAPbEPHbIX LIE/INKOB
JINKBULNPOBAHHbIX LLIAXT

Cnocob BKAOYAET KOMIMIEKCHbIN MOAXO4 K BbIABNEHUIO HA
FOPHbIX OTBOAAX IMKBUANPOBAHHbIX YrO/IbHbIX LAXT TEXHOTEHHbIX
KONJIEKTOPOB U OMpeseNneHnto CoAeprKalllerocs B HUX MeTaHa,
Cnocob6 OCHOBaH Ha COBMECTHOM MNPWMEHEHUW METOLO0B
3/1EKTPOPA3BEAKN, W3MEPEHUA TMPU3EMHbIX KOHLLEHTpauui
aTMochepHbIX ra3oB M U3YYEHWUA U3OTOMWUWU LUAXTHOTO MeTaHa.
Komnnekc npeanaraembix UCCNef0BaHMI MO3BOASAET ONpPeaennTb
reomeTpuyeckme pasmepbl M MECTOMONOKEHUE TEXHOTEeHHOro
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KONJIeKTOpa LWAXTHOrO MeTaHa, pas3feneHHoro 6apbepHbim
LuenmMkom. [laHbl pekomeHaaumMm ANs OorpaHUYeHUsA BblaeNeHus
MeTaHa M3 TEXHOTEHHOTO KO/IZIEKTOpa B 34aHUSA U COOPYMKEHUA,
PacrnoNOXeHHbIX Ha TOPHOM  OTBOAE  JIMKBUAMPOBAHHbIX
LIAXT, NPOBOAMUTb OypeHWe raszoApeHaKHbIX CKBAaXKMH B 30HAX
pasynnoTHEHMA YIMEnopoAHOro MaccMBa C  MOC/AeAYoLWUM
NOAKNIOYEHMEM K BaKyyMHbIM  HACOCHbIM  CTaHLMAM,
obecneymBatoLLMX Aera3aLmio KONNEKTOpa MeTaHa. KoMnaeKcHbI
noaxos 6bln MCNONb30BAaH ANA  BbIABNEHUA MOTEHLMANbHO
OnacHbIX 30H MO BbIXOAY MEeTaHa Ha MOBEPXHOCTb B mpeaenax
rOpHOro OTBOAA ABYX /IMKBMAMPOBaHHbIX wWwaxT Kysbacca. Ha
OCHOBE U3MepeHUI NPU3EMHbIX KOHLEHTPALMI LUaXTHOTO MeTaHa
onpeaeneHo MpOCTPaHCTBEHHOE pacnpefesieHne Mnpu3eMHbIX
KOHLEHTPaLMA MeTaHa.

PA3PABOTYMK: PESIEPAJIbHOE MOCY/IAPCTBEHHOE BIO/IMKETHOE
HAYYHOE YYPEXAEHWE « DEAEPA/IbHbIV MCC/IELOBATE/1b-
CKUW LIEHTP Y718 U YITIEXUMUWU CUBMPCKOIO OTAE/IEHUA
POCCUNCKOM AKALIEMUM HAYK»

Ne 42-005-24

KOMIJIEKT UHCTPYMEHTA 4714 MHOIO3TAMNHOIO
BYPEHWUA CBOEYHbIX BOCCTAROLUNX CKBAMUH

Pe3ynbTaT KOHCTPYKTOPCKOWM pa3paboTKM OTHOCUTCS K FOPHOM
NPOMbILUZIEHHOCTU, @ MMEHHO K KOMMJIEKTY MWHCTPyYMeHTa C
pacwmnpuTeNnamm NPAMOro n 06paTHOro xo4a AN MHOFO3TanHoOro
b6ypeHusa cHOeYHbIX BOCCTAIOWMX CKBAKMH B AManNa3oHe YrioB
HaKJ/IOHA MX ocei K ropmsoHTy oT 45 o 90 rpagycos. Komnnekr
COLEPKUT LIHEeKOBbIM 3abYypPHUK C CEKLMOHHbIM LUTAHTOBbIM
OypoBbIM  CTAaBOM Ha MPOEKTHYK AJIMHY OMNeperKatowen
[ErasaluMoHHON  CKBaXKMHbl,  MPOMEXKYTOYHblE  OMOpPHbIE
$OHapKU CeKUMOHHOrO WTaHroBoro 6ypoBoro craea, peayKTop
KOpMycom 0Ba/ibHO-pomburyeckolt Gopmbl U YETbIPbMSA OMOPHO-
LEHTPUPYIOLWLMMM  NIb)KAMK,  pacluMputenb MNPAMOro  XoAa,
MHOro/ly4eBOM CTyneHYaTbli paclumputens obpaTHOro xoaa c
OVCKOBbIM MHCTPYMEHTOM M 3aZHUI ONOpPHbIN GoHapb. MNpu 3ToM
pacwmpuTenb NPAMOro XoAa BbIMOJHEH B BUAE ABYX — JieBOM
BEPXHEl W MNPaBOM HUXKHEW — MHOroNy4eBblX MapaniesnbHo-
0OCEBbIX KOPOHOK-pacWMpUTeNen, Kaxkaan U3 KOTOPbIX COAEPKUT
paguanbHble Nyyn ¢ pe3uamum U 3abypHUK. MpomeryTouHble
onopHble GOHapU UMELOT TPU pafManbHbIX ly4a, 4,Ba U3 KOTOPbIX
cofeprKaT ONOPHO-LLEHTPUPYIOLLME /IbIXKW, @ TPETUI BbINOIHEH B
BMAE KPOHLWTEHA, meeT M-obpa3Hoe pasbemHoe coeanHeHue,
BbIMONIHEHHOE M3 ABYX 4YacTel pasHoW AauHbl. MepBas vacTb
MeHbLUEW A/IMHbI KPenuTca K CTakaHy NOALWMMNHUMKOBOrO y3na.
BTopasa 4actb 6onbliel A/MHbI COAEPXKUT [ABE MPOYLUMHBI
M-obpasHoii ¢dopmbl, naney, ¢ pe3bbOBbIM COEAUHEHWEM U
pa3BeTB/IEHME TPEX OMOPHbIX JIy4en C ONMOPHO-LEHTPUPYHOLLUMM
JIbXKaMU.

ObecneunBaeTca noBbiweHe 3bPeKTMBHOCTM npoLecca
MHOro3TanHoro 6ypeHus CcHOEYHbIX BOCCTAOLMX CKBAXKMH,
npefABapuTenbHas orfepexkarowas Aerasauma M ynpoLieHue
npouecca 3abypusaHua pacluimpuTesein npamoro M obpaTHOro
X0[a, a TaKXKe BOCCTaHOB/IEHWE eCTeCTBeHHOM aerasauuun B
KpYTONaAatoLmX YroabHbIX MaacTax.

PA3PABOTYMK: PELEPA/IBHOE TOCY4APCTBEHHOE BIOAMETHOE
OBPA30BATE/IbHOE YYPEXMEHWE BbICLLIETO ObPA30BAHUA
«KY3BEACCKMV TOCYAAPCTBEHHBIU TEXHUYECKWIA YHUBEPCY-
TET UMEHU T.®. TOPBAYEBA»
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AHHOTALMN HOPMATUBHbIX AOKY-
meHTOB U NOCT

HedrerasoBbiii KOMNAEKC

1. FOCT 35039-2023 a3 npupoaHbii. OnpeaeneHne cogepska-
HWA MexaHUYecKMx npumecen

AHHOmayuAa: Hacmoawul cmaHOapm ycmaHasausaem
mMemoObl usmepeHuli Maccosoli KOHUEHMPAYUU MexaHU4ecKux
npumeceli e AuanaszoHe om 0,10 do 10 me/m® (om 0,0001
do 0,01 2/m®) npu u3bbimoyHom OaeneHuu 6 Auana3oHe om
0,001 0o 10 Mfla u nuHeliHolU cKkopocmu Momoka 8 ouanazoHe
om 1 do 25 m/c 8 npupodHom ease (1), nodzomosseHHOM
K mpaHcnopmuposKke Mo Ma2ucmpasabHbIM 2a30Mpo8o0am,
MPOMbIWAEHHO20 U KOMMYHA/AbHO-6bIMOB0O20  HA3HAYEHUS,
KomnpumuposaHHom [1 u e npodykmax nepepabomku [Ir.
MMpu ucnonb308aHUU BCMPOEHHBLIX hunbmpyrouwux ycmpolicme
donyckaemca rnposedeHUe uamepeHuli Mo  HacmMoawemy
cmaHOapmy npu usbsimo4yHom dasseHuu 0o 25 Mfla.

2. TOCT 35042-2023 MarucTpanbHbii TPyb6ONPOBOAHbLIN
TpaHCcnopT HedTU U HedTENPOAYKTOB. 34aHUA U COOPYXKEHUS.
MpaBuaa TEXHUYECKOM KCnayaTaumnm

AHHOmayusa: Hacmoswuli cmaHOapm  ycmaHaenusaem
npasuna mexHu4eckol 3aKcrisayamayuu 30aHuli u coopyxceHud,
PACMONOHEHHbIX HO 06beKmax maz2ucmpasnbHo2o mpybonposoda
0718  MpPaHcnopmuposku  Hegpmu U HegpmenpodyKmos.
Hacmoawuli cmaHOapm pacnpocmpaHsemcs Ha  30aHUA
U coopymweHus b6aweHHO20 U Ma4mosoz20 Murog cucmem
oceewjeHus, MOHUe3aWUmMsbl U COOPYHEHUsS B000HAMOPHbIX
baweH, pacrnonoxeHHvle HA 06bEeKMax Ma2ucCmpanbHo20
mpy6onposoda onsa mpaHcrnopmuposKu Hegpmu u
Hepmenpodykmos. [lpasuna mexHu4eckoli 3KCrayamayuu,
ycmaxaenusaembie HAacmMoAwuM cmaHOapmom, He
pPACNPOCMpPAHAIOMCA HA 300HUSA U COOPYMHEHUS HA 06beKkmax
maaucmpanbHozo  mpybonposoda 048 MPAHCTOPMUPOBKU
Hegpmu u HepmenpodyKkmos, 8bl8e0eHHbIe U3 3KChayamayuu
01A NposedeHuUs PemMoHmMa, MexHUYECKo20 [epesoopyHeHus
U PeKoOHCMPYyKyuU.

3.TOCT P 70799-2023 HedtAHanA 1 ra3oBas NPOMbILLIEHHOCTb.
MpoeKTMpoBaHMe M 3KCNIyaTauma cUcTemM NOABOAHOM A06bIuK.
Yactb 14. [NoaBoAHaA BbICOKOMHTErPUPOBaHHAA CUCTEMA 3aLUUTbI
OT U36bITOYHOTO AABNEHMA

AHHomayusa: Hacmoawul cmaHOapm ycmaHasausaem
ro/10MeHUs U PeKoMeHOauuu Mo MNPOeKMUpPo8aHU U
3KCMAYamayuu 8bICOKOUHMe2pupoB8aHHol cucmemsl 3aujumel
om noebiWeHHo20 0assAeHUs 8 cocmage cucmemsl Mo0800HOU
0o6bIyu.

4.TOCT P 71121-2023 HedTAHas 1 ra3oBas MPOMbILLIEHHOCTb.
MpoeKkTMpoBaHME M 3KCMyaTauma cUcTemM NOABOLAHOM [06bIun.
Yactb 11. Cuctembl rMbKux TpybonpoBoAOB A1A MOABOAHOMO U
MOPCKOro NpUMEHeHUA

AHHOmayusa: Hacmoswul cmaHOapm ycmaHaenusaem
mpebosaHuas U  peKkoMeHOAUUU MO0  MPOEKMUPOBAHUI,
U320Mo8seHUI0, UCMbIMAHUAM, YKAAOKe U 3KCIaAyamayuu cucmem
2ubKux mpyb6onposodos, MPeoHa3Ha4eHHbIX 0714 MPUMEHEHUS
8 cocmase cucmem M00800HOU 00bblYu y2n1e8000p0008.
Hacmosawul cmaHdapm He pacnpocmpaHaemca Ha 2ubkue
mpy6onposodsl, npumeHsemole 07149 mpybornposodHol 0b68a3KuU
CKBAMCUH, NUHUU 2yWeHUs CK8AM(UH U 2udpasanuvyeckux AuHul
cucmemeol yripasaeHus modsodHol 0obebiveli y21e8000p00os.
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5.TOCT P 71127-2023 HedTaHas 1 ra3o8as NPOMbILLIEHHOCTb.
CpepncTtBa 3allMTbl CTPOUTENBHBIX KOHCTPYKLMIA OT BO34ENCTBUA
KpuoreHHbIx cpes,. Obwme TpeboBaHua. MeToab! UCNbITaHWIA

AHHOmayusa: Hacmoswuli cmaHOapm ycmaHasnusaem
obwue mpebosaHus K cpedcmeam 3auumsl CMPOUMEesnbHbIX
KOHCMPYKYUl om nposnusa Kpuo2eHHbIx cped, @ mak#e memoob!
ucneimaHuli Ha onpedeneHue ux cmolkocmu K eo30elicmauto
HUOKoU, naposoli hazel u cmpyu 8bI6PaHHOU KpuozeHHOU cpedbi.

6.FOCT P 71147-2023 HedTsAHas 1 ra308as NPOMbILLIEHHOCTb.
ApKTuueckme onepauun. MpoeKkTMpoBaHWe cuctem ynpasneHua
NepnoBoli 06CcTaHOBKOM

AHHOmayuA: Hacmoswuld cmaHdapm pacrnpocmpaHaemcs
Ha cucmemol ynpaeneHus snedosoli obcmaHoskol (Y/10),
npoekmupyemole 017 akeamopuli apkmuyeckux mopeli, a makxce
019 akeamopuli Opyaux 3amep3aroujux mopeli Poccuu.

7.TOCT P 71160-2023 HedTAHaA 1 ra30Bas NPOMbILLIEHHOCTb.
MpoeKkTMpoBaHMe M 3KCNAyaTaumsa cucTeM NOABOLHOM A06bIuM.
YacTtb 6. CucTeMbl ynpaB/ieHUsa NoaBoaHOM Aobbiuen

AHHOmayuAa: Hacmosawuli cmaHOapm ycmaHaenusaem
npasuaa u obwue MPUHYUMbI MPOEKMUPOBAHUS, U320MO8/eHUS,
ucneimaHull, MOHMa A U 3KCIAyamayuu cucmem ynpaeneHus
nodsodHol dobbiyeli yenesod0opodos, a makie mpebosaHus
K paboyum xcudkocmam, HeobxodumsiMm Ona 6e30nacHo20
U (PYHKYUOHAAbHO2O yrpaessneHus no0800HbIM 000bIYHbIM
obopyoosaHuem.  [lonoxweHua Hacmoawezo cmaHOapma
pacnpocmpaHalomca Ha 0bopydosaHue cucmemsl yrpasneHus,
pacnonoxeHHoe Moo 8000l U HA MOBePXHOCMU MOPS, 8 MOM
Yucse Ha ucnosnb3yemyro 8 cUCMeMe yrpasneHus 2udpasau4ecKyio
Wuokocms. Cucmema  ynpasneHus npedHa3HavyeHa  0s
ynpaseneHus npoyeccamu 006bi4u y21e8000p0008 U HazHemaHus
8 raacm 800bl U/Unu 2a3a € UCMonb308aHUemM 060py008aHUSA 0114
Mo0800HoU 006bI4U y21e8000p0008.

8. TOCT P 71171-2023 Potopbl bypoBble U A8 PEMOHTA He-
®TAHBIX 1 ra30BbIX CKBaXKMH. OCHOBHbIe NapameTpbl U pasmepbl

AHHOmayus: Hacmoswuli cmaHdapm pacnpocmpaHsaemcs
HQ pomopsl, HErnoOBUHHO YCMAHOB/AEHHbIE HAO ycmbem
CKBAXUHbI 0718 3KCMAYAMAUYUOHHO20 U 21y60K020 pa3eedo’Ho20
bypeHus (Oanee byposbie pomopsbl), a makxe 0715 0C80eHUA U
PeMOHMAa HehMSAHbIX U 20308biX CKBAXUH Ha cywe. Hacmoauwuli
cmaHOapm  ycmaHasaueaem — mexHuyeckue — mpebo8aHus,
mpebosaHua 6e30rMacHoCmu U OXpaHbl OKpyxcarouwjeli cpeodsl,
npasuna  npuemku, Memoobl  KOHMpoaa  (ucneimaHud),
mpe6o8aHUA MO MPAHCIOPMUPOBAHUIO U XPAHEHUK, YKA3AHUS
M0 3KCAAYamayuu, 2apaHmuu uz2omosumers, NpuMeHsembie
0na  b6yposbix pomopos. Hacmoawuli cmaHOapm  He
pacnpocmpaHsemca Ha 2udpornpusooHbie Pomopsl, a Makie
Ha repemMewjarouuecs OMHOCUMENbHO YCMbA CKBAMUHSI,
ABAAOUWUECA COCMABHLIMU YACMAMU MOOBEMHbIX YCMAHOBOK,
KOHCMPYKMUBHO  COBMEWEeHHble ¢ mpybospawamensmu,
MEXAHUYECKUMU Kalo4amu U np.

9.TOCT 33158-2023 beH3unHbl. OnpeaeneHme mapraHua meto-
A0M aTOMHO-abcopbLMOHHOM cneKkTpockonum

AHHOMauyus: Hacmoawui cmaHoapm
ycmaHaenusaem memoo onpedeneHus codepmaHus
mapeaHya 8  beH3uHax, npucymcmeyloue2o 8  eude
MemunyukaoneHmadueHuamMpuxrapboHua MapeaHya

(danee — MMT), 8 AuanazoHe KoHueHmpauyuli om 0,25 0o
40,00 m2/om°. Hacmoawuii cmaHdapm pacrnpocmpaHaemcs
Ha pegopmynuposaHHsili 6eH3uH, codepxawuli 0o 12 % o6.
BK/IOYUMENBHO ~Memusa-mpem-6ymusnoeozo 3agupa (Oanee
— MTB3) unu Jdo 10 % 06. 6KAYUMENbHO 3MAHoAa.
Hacmosawuli cmaHdapm He pacnpocmpaHaemcsa Ha npoodyKmeol
2n1yb60oK020 KpeKuHaa, cooepxaujue bosnee 18 % 06. oneguHos,
onpedensemolx, Hanpumep, no [OCT 31872. B Hacmoawem
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cmaHdapme  He  rpedycMompeHo — paccMompeHue — 8cex
sonpocos obecnedyeHus 6e30MACHOCMU, CBA3AHHbLIX C €20
npumeHeHuem. osb308amMesb HACMOAWE20 cmaHOapma Hecem
omeemcmeeHHOCMb 3d  YCMAHOB/EHUEe CO0Meemcmayruux
npasusn Mo mexHuke 6e3onacHocmu U oxpaHe 300p08bA
nepcoHana, a mMakxe onpedengem  yenecoobpazHocmMeo
nMpumMeHeHUs 3aKoHoOamesbHbIX O2paHu4yeHul neped e2o
UCrosb308aHUEM.

10. TOCT P 70623-2023 TpybonpoBozbl NpombicioBble. Tpy-
60npoBoAbl U3 TMOKUX MONMMEPHbIX aPMUPOBaHHbIX TPy6. MNpa-
BM/1a NPOEKTUPOBAHMSA, MOHTAXa M 3KCMyaTaLmnm

AHHOmMayuA: Hacmoawuli cmaHdapm pacrnpocmpaHaemca
HG NpoeKMuposaHue, CMPOUMENbLCMBO, PEKOHCMPYKYUIO,
IKCIAYAMAUU U KanumasnbeHelli  pemMoHmM  [POMbIC/108bIX
mpy60onposooos u3 2ubKUX MOAUMEPHbLIX APMUPOBAHHbLIX Mpy6
(danee — mpy60onposoodsl), HOMUHAALHEIM pazmepom om 32 00
200 mMm 8Ka0HUMesnbHo, donycmumeiM paboyum dassneHuem He
6osnee 35 Mla u memnepamypoli mpaHcnopmupyemoli cpedsl He
sbiwe nnatoc 95 °C, uzzomoeaneHHbix no FOCT P 59834.

11. TOCT P 70624-2023 Tpy6onpoBoAbl NMPOMbIC/IOBbIE U3
TPy6 NOAMMEPHbIX, AQPMUPOBAHHBIX META/IIUYECKMM KAapPKACOM.
MpaBuia NPOEKTMPOBAHUA, MOHTaXa M IKCNIyaTauum

AHHOmayuAa: Hacmosawuli cmaHdapm pacnpocmpaHaemcs
HO  PoeKMuposaHue, CMPoUMenbcmao,  3KCNaAyamauyuro,
PEKOHCMPYKYUI U  KanumanbHbell pemMoHm  rnpoMbICa08bIX
mpybonposodos U3 MoAUMEPHbIX Mpyb, APMUPOBAHHbIX
Memannu4yeckum  Kapkacom (Oasee —  mpybonposoodsi),
HOMUHGAMbHLIM pazmepom om 90 0o 315 MM 8KaYUMeEsbHO,
donycmumeim  paboyum OasneHuem He ebiwe 6,3 Milla
u memnepamypoli paboyeli cpedel He ebiwe nawoc 80 °C,
uzzomosneHHbix no MOCT P 59910.

12. TOCT P 71204-2024 HedTaHaa “ rasoBasd MPOMbILL/IEH-
HOCTb. [IpOeKTMpPOBaHME 1 IKCMIyaTauma CUCTEM NOABOAHOM A0-
6b1un. YacTtb 5. MoasoaHble ynpasasatoLme WwaaHrokabenm

AHHOmMayuA: Hacmoswuli cmaHOapm ycmaHaenueaem
npasusaa U obwue MPUHYUMLI MPOEKMUpPosaHus, eblbopa
mamepuanos,  U320mMo67aeHus,  ucneimaHul, — YKAadKu U

3KCMAyamayuu  Mo08OOHbIX YyNpasaarouux wsaaHeokabenel
(Oanee — wnaHeokabenel) u exodAuje2o 8 ux cocmas
ecriomozamenbHo20 060pydo8aHUA 8 cocmase  cucmembl
nodsodHol 0obbivu  (CM4). Cocmas ecromoz2amesbHO20
obopyoosaHus He BKAw4Yaem mexHu4YecKue cpedcmea 074
Ha0B800HOU Yacmu wasaHeoKabesnsa, Komopble pPacronoHeHsl
rnocsie HA0800HO20 OKOHEYHO20 ycmpolicmea wiiaH2okabena u
MOCMOAHHO He COeOUHEeHbI C HUM.

13. TOCT P 71205-2024 HedTsaHaa u rasosas MPOMbILL/IEH-
HOCTb. [poeKTUpoBaHMeE 1 3KCMyaTaLma CUCTEM NOABOLHOMN A0-
6bl4n. YacTb 7. Pali3epHble CUCTEMBI 415 3aKaHYMBAHWA, PEMOHTA
CKBAXKMH

AHHOomayus: Hacmoawul cmaHOapm ycmaHasausaem
o6wue npaesua u npUHYUMsI MPOEKMUPOBAHUSA, AHAU3A, 8b160pa
mMamepuasos, U320MOB/AEeHUA, UCIbIMAHUll U 3KCnayamayuu
palizepHbixcucmem, UCronb3yembix018930KAHYUBAHUAUPEMOHMA
CKBAMCUH C MO0BOOHbLIM pacrosnoxceHuem ycmes. Hacmosauwuli
cmaHOapm npumeHUM 078 BHO8b €030a8deMblX pPali3epHbix
cucmem, @ makxe 078 30004 MOOepHU3AYUU U 3KCrayamayuu
cywecmsyrouux cucmem U UX MOBMOPHO20 UCMOAb308AHUS.
Hacmoswul cmaHdapm npumeHuUm K pal3epHsiM cucmemanm,
U320MaeAUBAEMbIM U3  HU3KO/E2UPOBAHHbIX  yanepoducmebix
cmaneli, u He pacrnpocmpaHaemca Ha palizepHble cucmemsi,
usz2omasnusaemole U3 CreyuasabHbiX Mamepuanos, Makux Kak
MUMQaH U KOMMO3UMHble Mamepuarsi.
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14. NHCT 700-2024 HedTsaHaa 1 razoas NPOMbIWIEHHOCTb.
CuctemMbl NoaBoAHOM A06bl4K. BcnomoratenibHoe o6opyaoBaHue
ana tmbkux Tpybonposoaos

AHHOmayuA: Hacmoawuli cmaHdapm pacnpocmpaHaemca Ha
scriomoeamesibHoe obopydosaHue 014 2ubkux mpybornposodos
cucmem 1o08o0Hol 0obbiqu. B Hacmoswem cmaHdapme
npedcmasseHsl obujue XapakmepucmuKku 8CrOMO2amesbHO20
obopydosaHusa 014 eubkux mpybonposodos. [lonoxceHus
Hacmosawe2o0 cmaHoapma  MPUMeHAIMCA COBMeCmHO  C
nonoxceHuamu FOCT P 59308.

15. FOCT 31871-2024 BeH3MHbI aBTOMOBU/bHbIE U aBMALMOH-
Hble. OnpegeneHne 6eH3ona meTogom MHOPAKPACHOW CNeKTpo-
cKonuu

AHHOmMayuAa: Hacmoawuld cmaHdapm ycmaHasaueaem
mMemood onpedeneHus obvemHoli donu 6eHzona om 0,1 do
50 % 06. 8 asmomMobusnbHbIX U ABUAUUOHHbIX beH3UHAX.
Hacmoawuli cmaHOapm He pacnpocmpaHsemcs Ha 6eH3UuHbl,
codepxawue oKcuzeHamel.

16. NOCT 32513-2023 beH3MH aBTOMOBOUIbHBIN. TeXHUYecKune
ycnosus

AHHOmayua: Hacmoswul cmaHdapm pacrnpocmpaHaemcs
Ha asmomobunbHble 6eH3uHel (Oasnee — bGEH3UHbLI) U
ycmaHasnusaem xapakmepucmuku 6eH3UHO8, UCMOob3yemMbix 8
Kayecmee #UOKO20 MOMOpPHO20 MOIMAUBA HA MPAHCIOPMHbIX
cpedcmeax ¢ 08ueamesnAMU 8HYMPEHHe20 C2OPAHUS C UCKPOBbIM
80CrnAaMeHeHUeM.

17. TOCT 35053-2023 MaructpasnbHblii TPybONPOBOAHbIN
TpaHcnopT HedTU 1 HedpTenpoaykToB. ObecneyeHune 3aLWmTbl OT
MOJTHUM U CTaTUYECKOro aneKTpuyecTBa. OCHOBHbIE NOOXKEHUA

AHHOmayusa: Hacmoawuli cmaHdapm ycmaHasaugaem
OCHOBHble 00} eHUs Mo obecrneyeHuto 3aujumel 0m MOAHUU
U cmamu4ecKoz2o snekmpu4ecmsa 06beKmos Ma2ucmpasnbHo20

mpy6onposoda ond mpaHcnopmuposKu Hegpmu u
Hepmenpodykmos. Hacmoswuli cmaHOapm npedHa3Ha4yeH
0714  MpUMeHeHUs  OpP2aHU3AUUAMU,  OCyuwecmsesowumu
MPOeKmMupPosaHUe,  CMpPOUMeNbLCMen,  PEKOHCMPYKYu U

3KCAAyamayuto 06vbekmos Maa2ucmpanbHo20 mpy6onposoda
0719 MPAHCIOPMUPOBKU Hegpmu U HeghmernpoodyKmoe.

18. FOCT 35054-2023 MaructpasnbHblii TPYybONPOBOAHbIN
TPaHCNOPT HedT™M M HedTENPOAYKTOB. 34aHMA U COOPYMKEHUA.
MpaBuna npoeKkTUpoBaHuA

AHHOmayuAa: Hacmosawuli cmaHOapm ycmaxaenusaem
pasusa NPoOeKmMuUpPOBAHUA HOBbIX U peKOHCMpyupyemebix 30aHuli
U coopyxceHul, pacrnonomeHHbIX Ha MA0WadoyHbIXx 06bekmax
maa2ucmpanbHozo mpybonposoda 079 MPAHCIOPMUPOBAHUSA
Hepmu u Hegpmenpodykmos. [lpu npoekmuposaHuu obvekma
pekoHcmpykyuu  (delicmeyrouyux 30aHUl U coopyxceHul)
M0/10#EeHUA HACMOAWE20 CcmaHdapma pPacnpocMpaHaomMcs
mosbKo Ha pekoHcmpyupyemyto Yacme obvekma. Hacmosuwuli
cmaHOapm He pPacnpocMpaHAemcs: - HA M[poeKmuposaHue
coopyxceHuli crneyuasnbHo20 HA3HA4YeHUs (041 npouzsoocmea
U XpaHeHUs 83pbie4amblX Beljecms, XpaHeHUs 20pHYuX
npodykmos cneyuanbHo2o Ha3Ha4vyeHus), 30UWUMHbIX
coopyxceHull epawdaHckoli 060poHbl U m.0.), a makxe
coopyxeHuli co CpoKom HopmamueHol 3Kcrayamayuu 00
5 nem; - emkocmHble coopyyceHua 075 8000CHAbOMEHUA U
KaHAAU3ayuu; - 2u0pomexHuU4eckue COOPYyHeHUs; - MOCmossle
COOpYHEeHUS; MaeucmpansHele  dopoeu.  Hacmosawuli
cmaHOapm npedHa3Ha4yeH 071 MPUMEHEHUA OpP2aHU3AYUAMU,
ocyuwecmenalouumMy  NPoeKmupo8aHue,  CmMpoumesnbLcmeo,
MexHUYEeCKOe NepesoopyHeHue, PeKOHCMPYKYUK, KaMUMasbHbil
peMoHm o0b6bekmos MaaucmpasnbHo2o mpybonposoda 05
MPAHCIoOPMUPOBAHUSA He(hmu U HeghmernpooyKmos.
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19. FOCT 35058-2024 TpybonpoBoAbl U3 naacTmacc. PUTUHIU,
apmaTtypa 1 BcnomoraTenbHble aetann. OnpeaeneHne COOTHO-
LWEHMA MEXAY PAacXoLoM M nepenagom AaBaeHus rasa

AHHOomayusA: Hacmoswuli cmaHOapm  ycmaHaenusaem
mMemod onpedeneHUs COOMHOWEHUs Mexody pacxooom U
nepenadom OaeneHus 074 37emeHmos mpybonpoeooos U3
nAacmMMacc npu UCAbIMaHUU € UCMO0/6308aHUEM 8030yxa npu
odasneHuu 25 mbap.

20. NpuKas degepanbHOW aHTUMOHOMOJIbHOMU CAYXK6bI OT
20.06.2022 Ne 452/22 «06 ycTaHoOBAeHUW TpeboBaHMIN K Npo-
rpammam B 061acTi sHeprocbepekeHna U NOBbILLEHUA SHepre-
TUYeckor apPeKTUBHOCTM CYObEKTOB ECTECTBEHHbIX MOHOMONA,
OKa3blBaOLWMX YCAYrM MO TPAHCNOPTUPOBKE HedDTU U HedTe-
NPOAYKTOB MO MarnctpanbHbim Tpybonposoaam, Ha 2022-2026
rogbl» (B pea. ot 28.03.2024).

21. Npukas PoctexHagsopa ot 24.01.2024 Ne 21 «O BHeceHuun
M3MEHEHWM B PYKOBOACTBO Mo 6e30nacHOCTM Mpu MCnonb30Ba-
HUW aTOMHOM 3Heprun «PekomeHZauumn no paspaboTke BepoAT-
HOCTHOrO aHanM3a 6e30MacHOCTU YPOBHA 2 ANA 6J10Ka aTOMHOM
cTaHuun» (PB-044-18), yTBepxaeHHoe npukasom PeaepanbHom
CNYXK6bl MO 3KONOrMYECKOMY, TEXHONOTMYECKOMY UM aTOMHOMY
Hap3opy ot 9 asrycta 2018 r. Ne 355».

dNeKTposHepreTuKa

1. TOCT 30804.3.8-2002 COBMECTMMOCTb TEXHUYECKUX
CcpeacTB aneKTpoMarHmMTHasn. Mepegayva CMrHanoB No HU3KOBO/LT-
HbIM 3/IEKTPUYECKMM CETAM. YPOBHM CMTHAN0B, MONOCHI YAcTOT U
HOPMbl 31€KTPOMArHUTHbIX MOMEX

AHHOmayuAa: Hacmosawuli cmaHdapm pacnpocmpaHsemcs
Ha anekmpuyeckoe o0bopydosaHue, MpedHa3Ha4YeHHoe 074
rnepedayu cu2HaAs108 Mo HU3KOBOAbMHbLIM 3/1EKMPUYECKUM CEMAM
0bwe20 Ha3HAYeHUSA U 3/1eKmpuYeckum cemsam nompebumernedli
anekmpuyeckoli sHepauu 8 rnosoce Yacmom om 3 0o 525 kly
(danee — obopydosaHue). CmaHdapm ycmaHasaueaem rnosocsl
yacmom 0718 PA3/AUYHbIX MpumeHeHuli obopydosaHus, HOPMbI
HANPAXEHUA 8bIXOOH020 CU2HAAA HA 3axumax 0b6opydosaHus
paboyeli nosoce yacmom, HoOpMbl c030a8aeMbix 060pydosaHUEM
KOHOYKMUBHbIX U U3/1y4dembiX 31eKMPOMA2HUMHbIX MOMEX, d
makxe Mmemoos! usmepeHud.

2. TOCT IEC 60034-11-2014 MaluuvHbl 3/1IeKTPUYECKMe BpaLla-
towpeca. Yactb 11. Tennosan 3awmTa

AHHOmayuAa: Hacmoawul cmaHOapm ycmaHasausaem
mpebosaHuUs ~ OMHOCUMENbLHO  MPUMEHEHUA  ycmpolicme
menaosoll 3auwumesl! U mernao08biX 0emeKmopos, 8CMPOEHHLIX 8
0bMOMKU cmamopa unu pacronoxceHHsIx 8 Opyaux Nooxoo0AUuUX
10/10)#eHUSAX, 8 ACUHXPOHHbIX MAWUHAX C Ues1bH 3aWumumes uxom
cepbe3Ho2o nospexcoeHuUs 8ciedcmaue mernsaossix rnepezpys3ok.
CmaHOapm MPUMEHUM K MAWUHAM, U320MOB/EHHbIM 8
coomeemcmeuu ¢ IEC 60034-12 ¢ npedenamu HAMpPAXeEHUS,
YKa3aHHbIMU 8 [EC 60034-12. 3aujuma moOwunHUKo8 u opyaux
mexaHu4yeckux yacmeli He paccmampusaemcs.

3. TOCT IEC 60669-2-6-2015 BbikntouaTen 6bITOBbIX U aHA/O-
TMYHbIX CTALMOHAPHbIX 3/IEKTPUYECKUX YCTAaHOBOK. YacTb 2-6. [1o-
NoAHUTENbHbIE TPebOBaHMA K aBapUIHbIM BblKAlOYaTENAM AR
BHELWWHMX Y BHYTPEHHUX OCBETUTE/IbHBIX NPUBOPOB

AHHOomayus: Hacmoawuli cmaHdapm pacnpocmpaHsemcs
Ha asapuliHbie 8bIK/O4YaMenu, npumeHsemsle onsa
PA3MbIKOHUA HU3KOBO/AbMHbIX 3AEKMpuYecKux yernel numaHus
oceemumernbHbiX  nNpubopos  eHympeHHel U  HapyxcHOU
YCMAHOBKU, MAKUX KOK HEOHO8ble 8bl8ECKU, PACCYUMAHHbIX HA
HOMUHGAbHOe HanpaxceHue He b6onee 440 B u HOMUHAMbHbLIT MOK
He bonee 125 A.
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4. TOCT IEC 60227-5-2013 Kabenu ¢ NOAMBUHUNXIOPULHOMN
M30/1AUMEN Ha HOMUHA/IbHOE HanpsXeHue ao 450/750 B Bkato-
yntenbHo. HYactb 5. MbKue Kabenu (LWHypbl)

AHHOmayuAa: Hacmoawul cmaHOapm ycmaHasausaem
donosnHUMesnbHble mexHu4YecKkue mpebosaHuUs K 2ubKUM Kabensam
(wHypam) ¢ noausuHunxmaopudHol usonayueli HQ HOMUHQAAbHOE
HanpsaxeHue 0o 300/500 B eKkaw4umensHo. Bce kabenau
0os13#CHbl coomeemcmeosame obwum mpebosaHuam IEC 60227-
1, a Ka#Obili omoesnbHbIli mun Kabens — O00OMNOAHUMENbHbLIM
mpeb0o8aHUAM HaCMoAWe20 cMmaHOapma.

5. TOCT IEC 61558-2-1-2015 He30nacHOCTb CUMNOBbLIX TPaHC-
bopmaTopoB, UCTOYHMKOB MUTAHUA, PEAKTOPOB U aHANOTUYHbIX
nsgenuii. Yactb 2-1. JononHuTenbHble TpeboBaHUA U MeToAbl UC-
NbITaHW OTAENAOLLMX TPAHCPOPMATOPOB U UCTOYHUKOB MUTAHUSA
c oTAenaWwmMm TpaHchopmaTopamm obLLEero HasHaYeHun

AHHOmayuAa: Hacmoawul cmaHOapm ycmaHasausaem
mpebosaHus besonacHocmu  (3nekmpu4yeckue, mernsaossle
U MexaHu4eckue) omoOenAlwWUX —MPAHCHOPMAmMopos U
UCMOYHUKO8 NUMaHus ¢ omoenaowumu mpaHchopmamopamu.
Hacmosawuli cmaHdapm pacnpocmpaHaemcsa Ha omoenaroujue
mpaHchopmamops! U UCMOYHUKU MUMAHUA C omOoensouumu
mpaHchopmamopamu U 3neKmpoHHele cxemel. Hacmoawuli
CMaHOapm He pacrnpocmpaHAemca Ha 6HewHue yenu u ux
KOMMOHEHMbl, NPedHA3Ha4YeHHbIe 0415 MPUCOeOUHEHUS K BXOOHbIM
8bI800AM, BbIXOOHbLIM 8bI600AM UAU WMENCENbHbIM PO3eMKaM
mpaHcghopmamopos U UCMOYHUKO8 numaHusa. Hacmoawul
cmaHOapm He pacnpocmpaHaemca HA MpPAHCHOPMamopel,
mpebo8aHuA K KOmopbiM ycmaHossneHsl 8 IEC 60076-11.

6. TOCT IEC 61558-2-2-2015 He30nacHOCTb CUMNOBbLIX TPaHC-
$opMaTopoB, UCTOYHMKOB MUTAHWUA, PEAKTOPOB M aHANOTUYHBbIX
nsgenuii. Yacte 2-2. JononHutenbHble TpeboBaHWA U MeToAbI
MCMbITaHUI TpaHCHOPMATOPOB ANA Leneil ynpaBaeHUsa U UCTOY-
HWKOB NUTaHUA € TpaHcPopmaTopamm ANA Lenem ynpasneHus

AHHOmayusa: Hacmoswuli cmaHOapm ycmaHasnusaem
mpebosaHus 6e3onacHocmu (3nekmpu4yeckue, mensaosele U
mexaHuyeckue) mpaHcgopmamopos 0aa ueneli ynpasaeHuUs
U UCMOYHUKO8 MUMQAHUS ¢ mpaHcgopmamopamu 0aa uenel
ynpaeneHus. Hacmoswuli cmaHdapm  pacrnpocmpaHaemcs
Ha mpaHcgopmamopel 011 uenel ynpasaeHUs U UCMOYHUKU
numaHus, codepxaujue KaK mpaHcgopmamops! 011 uyenel
ynpaeneHus, mMaK U 371EKMPOHHble cxemsl. Hacmoawul
cmaHOapm He pacrnpocmpaHAemcs Ha eHewHue uenu U ux
KOMMOHEHMbl, NPpedHA3Ha4YeHHble 0415 MPUcoedUHEHUS K BXOOHbIM
8618000aM, 8bIXOOHLIM 86I86000M UAU WMENCenbHbIM PO3EeMKAM
mpaHchopmamopos U UCMOYHUKO8 numaHus. Hacmosauwuli
cmaHOapm He pPacrnpocmpaHAemcs HA MpPaHcghopMmamopel,
mpebo8aHuA K KOmopbim ycmaHossneHsl 8 [EC 60076-11.

7. TOCT IEC 61558-2-3-2015 be30onacHOCTb CUMIOBbIX TPaHC-
bopmaTopoB, UCTOYHMKOB NMUTAHWA, PEAKTOPOB U aHANOTMUYHbIX
nsgenuii. Yactb 2-3. [JononHutenbHble TpeboBaHMA U MeTOAbI
MCMbITaHUI TPaHCHOPMATOPOB PO3KMUIa ras3oBbiX U KUAKOTO-
NJIMBHbIX TOPEIOK

AHHOmayus: HacmoAwuli cmaHOapm ycmaHasausaem
mpebogaHus 6e30macHoCMu  mpaHCcopmamopos posxcuaa
20308bIX U MHUOKOMONM/AUBHbLIX 20penoK. TpaHcgopmamopesl
po3xu2a, codepicaujue 31eKmpoHHbIe CXeMbl, MAK*e 8X00Am &
06710CcMb NpUMeHeHUA HaCMmoAwWe20 cmaHoapma.

8. FTOCT IEC 61558-2-4-2015 be3onacHOCTb CUMNOBbIX TPaAHC-
bopmaTopoB, UCTOYHMKOB MUTAHWUA, PEAKTOPOB M aHANOMUYHBbIX
nsgenunii. Yactb 2-4. lononHuTenbHble TpeboBaHUA 1 MeToabl UC-
NbITaHWI Pa3fennTeNbHbIX TPAaHCPOPMATOPOB U HNOKOB NMUTAHMA
C pasfenutenbHbIMK TpaHchopmaTopamu

Hacmoawuli cmaHOapm ycmaHaeausaem
b6esonacHocmu pasdenumesnbHbIX

AHHOMAYuUA:
mpebosaHus
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mpaHcgopmamopos obwe2o0 HA3HAYEHUA U UCMOYHUKO8
numaHus ¢ pasodeaumesnibHeIMU — MPAHCEHOPMamopamu
obwezo  HasHaveHusA.  TpaHcgopmamopesl,  codepxcaujue
3/1eKMPOHHbIE CXeMbl, MaKH#e 8xo0am 8 06a1acmo MPUMeEHEHUSA
Hacmoswez2o cmaHoapma. Ecau He yKasaHo uHoe, mo Oasee
mepmMuH mpaHcopmamop oxeameigaem pazdesnumesbHblie
mpaHcpopmamopsl obujeco Ha3Ha4YeHus U 67A0KU MUMAHUA C
paszodenumesnbHbIMU MpPaHchopmamopamu obwe2o Ha3HaYeHUs.
Hacmoawuli cmaHdapm pacnpocmpaHaemcs Ha CMayuoHApPHble
unu nepeHocHole, 00HOPA3HbIe UAu MHO20(ha3Hble, C 8030y WHbIM
oxnax0eHuem  (ecmecmeeHHbIM — UAu  MPUHyOUMenbHeIM)
aB8MOHOMHbIE U MPUCOeOUHEHHbIE CyXxue MmpaHCHOopmMamopel.
Obmomku moaym b6b6imb 2epMemu3uposaHsl unu
HezepMemu3upo8aHsl. 3HaYeHUEe HOMUHA/AbHO20 HAMPAXEeHUs
numMaHua He 00a#cHO npessiams 1100 B nepemeHHoO20 moka
U 3Ha4YeHUs HOMUHGAbHOU Yacmomol MUMAHUA U 8HympeHHel
paboyeli yacmomeol He 00xcHbI npessiuams 500 [u.

9. TOCT IEC 61558-2-12-2015 Be30nacHOCTb CMI0OBbIX TPAHC-
$dopmaTopOB, NCTOYHUKOB MUTAHUA, PEAKTOPOB U aHANOTUYHBIX
msgenunii. Yactb 2-12. [lononHutenbHble TpeboBaHUA U MeToabl
MCMbITaHWIM TPaHCPOPMATOPOB CO CTABUNIN3NPOBAHHBIM BTOPUY-
HbIM HanpAXeHWem 1 cTabunnanpoBaHHbIX 61OKOB NUTAHUA

AHHOmMayuA: Hacmoswuli cmaHOapm ycmaHaenueaem
mpebosaHus b6esonacHocmu mpaHcghopmamopos co
cmMabunu3upPOBAHHLIM 8MOPUYHLIM  HAMpAXEeHUEM obuje2o
Ha3Ha4YeHUsA U cmabunusuposaHHbix 6s10K08 nNumaHua obuje2o
HasHayeHuA. HacmosauwjulicmaHdapmmakiepacnpocmpaHsemcs
HA@ MpaHcgopmamopsl co cmabuau3upo8aHHLIM 8MOPUYHbIM
HanpaxeHuem, co0epHaujue 31eKmpoHHbIe CXembl.

10. N'OCT IEC 61558-2-13-2015 be30nacHOCTb CUIOBbIX TPAHC-
$OpMaTopOB, UCTOYHWMKOB MUTAHWA, PEAKTOPOB U aHANOTUYHbIX
msgenunii. Yactb 2-13. [lononHutenbHble TpeboBaHUA U MeToabl
MCMbITaHWI aBTOTPaHCPOPMATOPOB M BIOKOB MUTAHWUA C ABTO-
TpaHchopmaTopamu

AHHOmayuAa: Hacmoawul cmaHOapm ycmaHasausaem
mpebosaHusa be3onacHocmMu aemompaHcghopmamopos obuje2o
Ha3Ha4YyeHUs u 6710Ko8 MUMAHUA C 8MOMPAHCGHOPMAMOopPamu
obwezo  HasHavyeHus.  TpaHcgopmamopsi,  codepraujue
3/1eKMPOHHbIE ~ CXembl, ~ MaKk#e  68xo0am 8  obaacme
MnpUMeHeHUs HacmosAwe2o cmaHoapma. Ecau He yKa3aHo
uHoe, mo Oasee MepMUH MpPAaHchopmamop o3Hayaem
asmompaHcgopmamopbl 0buje2o Ha3Ha4eHusA U 6s10KU MUMAaHUA
¢ asmompaxcgopmamopamu obuje2o HasHaveHUA. Hacmoawuli
cmaHOapm  pacrnpocmpaHAemca HA CMAYUOHAPHbIe — unu
rnepeHocHble, 0OHOGA3HbIE UAU MHO20(ha3HbIE, C 8030YWHbLIM
oxnaxoeHuem  (ecmecmeeHHbIM — Uau  MPUHyOUMmMesbHbIM)
aB8MOHOMHbIe Unu npucoeduHeHHble cyxue mpaHchopmamopel.
Obmomku moaym 66imb 2epMemu3uposaHsl unu
He2epMemu3upo8aHel. 3HQYeHUEe HOMUHQA/bHO20 HAMPAXEHUA
numaHua He npesbiwaem 1100 B nepemeHHo20 mokKa, a
3HQYEHUA HOMUHAAbHOU 4Yacmomel NUMAHUA U 8HympeHHel
paboyeli yacmomel He npessiwarom 500 Iy.

11. TOCT IEC 61558-2-15-2015 be30nacHOCTb CUI0BbIX TPAHC-
$dopmaTopoB, UCTOYHUKOB MUTAHUA, PEAKTOPOB U aHANOTUYHBIX
nsgenuin. Yactob 2-15. JlononHuTeNbHble TPeboBaHMA U MeToabl
UCMbITaHUI pasfennTeNnbHbIX TPaHCHOPMaATOPOB A1A INeKTpoce-
TeN MeANUMHCKUX MOMELLEHUI

AHHOmMayuA: Hacmoswuli cmaHOapm ycmaHaenueaem
mpebosaHus 6e3onacHocmu pazdesnumenbHbIX
mpaHcghopmamopos 04  nekmpocemeli  MeOUUYUHCKUX
nomewjeHuli. Ecau He yKa3aHoO uUHoe, Mo Odasee MepmMuH
mpaHcgpopmamop oxeamoieaem pazdenumernbHsle
mpaHcgopmamops 018 anekmpocemel  MeOUYUHCKUX

nomeweHuli. Hacmoawuli cmaHdapm pacnpocmpaHaemcs Ha
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CMayuoHapHbie, 00HOPA3HbIe Uau mpexgasHbie, ¢ 8030YUIHbIM
oxnaxodeHuem (ecmecmeeHHbIM — UAU  MPUHYOUMENbHLIM),
QBMOHOMHbIE Cyxue pasdesnumesibHble MPAHCHOPMAMOpPbI
meduyuHckux cucmem IT aneKmMpPonumMaHusa 0418 MeoOUYUHCKUX
nomeuweHuli epynnel 2, CKOHCMPYUPOBAHHbIX 08 MOCMOAHHO20
MOOKAOYEHUSA K CMAYUOHAPHLIM CeMAM U MPeOHA3HAYeHHbIX 0715
hopmuposaHusa cucmemsl IT 3AeKMPONUMAHUA HO 8MOPUYHOU
cmopoHe. Obmomku mo2ym b6bimb 2epMemu3uposaHsbl  UAU
He2epMmemu3supo8aHsl.

12. TOCT IEC 61558-2-20-2015 Ee30MacHOCTb CUOBbIX TPAHC-
$bopMaToOpOoB, UCTOYHUKOB MUTAHUSA, PEAKTOPOB U aHANOTMYHbIX
nsgenuit. Yactb 2-20. JononHuTenbHble TpeboBaHMA U MeToabl
MCMbITAaHWI PEAKTOPOB Masiol MOLLHOCTH

AHHOmayus: HacmoAwuli cmaHOapm ycmaHasausaem
mpebogaHus 6e30nacHoCMu peakmopos manoli mMowHocmu
obwe2o HazHavyeHus. Ecau He ykasaHo uHoe, mo dasee mepmuH
MPaHChopmMamop uau peakmop o3Hayaem peaxkmopsl Masaol
mowHocmu. Hacmoswul cmaHdapm pacrnpocmpaHsemca Ha
CMAayUOHApPHbIE UAU MepeHOCHble 00HOpA3Hble ¢ 8030YWHbIM
oxnaxOeHuemM (ecmecmeeHHbIM Uu MNpuHyoumesnbHsIM) 0bwe2o
HA3HAYeHUs Peakmopbl, BKAKYAA pPeakmopsl MnepemeHHo20
MOKa, peakmopbl ¢ npedsapumesnbHbIM HAOMA2HUYUBAHUEM U
MOKOKOMMEHCUpyowue a8MmoHOMHbIEe UAU MPUCOeOUHEHHbIe
peakmopel.

13. TOCT IEC 61558-2-23-2015 Ee30nacHOCTb CUI0BbIX TPAHC-
$opmaTopoB, UCTOYHMKOB MUTAHWUA, PEAKTOPOB M aHANOMUYHBbIX
usgenuii. Yactb 2-23. [lononHutenbHble TpeboBaHUA U MeToAbI
UCNbITAaHUI TpaHcPopmaTopoB M 6JOKOB MUTaHMA ANA CTPOU-
TeNbHbIX MNNOLAA0K

AHHOmayuAa: Hacmosawuli cmaHOapm ycmaHasausaem
mpebosaHus besonacHocmu mpaHcghopmamopos
0718 cmpoumesbHbIX MNA0WAOOK U  670KO8 NUMAHUA C
mpaHcopmamopamu 048  CMPOUMEsbHbIX  MA0UA00K.
TpaHcghopmamopel, cooepxaujue 31eKmMpPOHHbLIE CXeMbl, MAKHE
8x00am 8 0b6sacme npuUMeHeHUs HACMOoAWe20 cmaHoapma.

14. TOCT IEC 62026-1-2015 AnnapaTtypa pacnpegeneHva u
ynpaBneHua HU3KOBObTHaA. MHTepdencbl mexay KOHTpoanepa-
Mu n yctporicteamum (CDI). Yactb 1. Obwue npasuna

AHHOmayuAa: Hacmoawul cmaHdapm pacnpocmpaHaemcs
Ha uHmepgelicol MenOy HU3KogosnbmHol annapamypol
pacnipedeneHus, annapamypol ynpasaeHUs U KOHMposanepamu
(Hanpumep, npoz2pamMmupyemosimu KOHmMponnepamu,
epcoHanbHLIMU  KOoMMetomepamu U m. 0.). Hacmosawuli
cmaHOapm He PacrnpocmMpaHAemcs HA MPOMbIWAeHHble cemu
c8s3u bosiee BbICOKO20 YPOBHSA, KOMopble U38eCMHbl  KaK
rpombliWseHHble WUHbl U paccmMampusaromcsa mooKoMumemom
65C «lucpposaa ceA36» mexHuU4eckoeo Komumema 65
«M3mepeHua U ynpaeneHus 8 [MPOMbIWAEHHbIX M[POYeccax»
MexcdyHapodHol anekmpomexHu4eckol komuccuu (IEC).

15. TOCT P 50.05.02-2022 Cuctema OLEHKU COOTBETCTBMUA B
06/1aCTM UCNONb30BaHUA aTOMHOW 3Heprun. OueHKa CcooTBeT-
cTBMA B dopme KOHTponA. YHUOULMPOBAHHbIE METOAMKU. YNbT-
pPa3BYyKOBOW KOHTPO/Ib CBAPHbIX COEAMHEHWUN W HanAaBAEHHbIX
nosepxHocTen

AHHOmMayus: HacmoAawuli cmaHOapm pacnpocmpaHaemca Ha
OUEHKYy coomeemcmeus C8AapPHbIX coeduHeHul, HanaasaeHHbIX
rnosepxHocmeli U 30HbI  CMAGB/AEHUA  HAMAAB/AEHHbIX
nosepxHocmeli (0anee — 06beKMbl KOHMPOsA) MPoOyKyuu 8
opme KoHmMponsa (yabmpassyKo8ozo) npu ee ul2omossaeHuU,
MOHMa3M#e U IKCMAyamayuu.

16. TOCT P 71170-2023 EpuHasa sHepreTMyeckasa cuctema u
M30/IMPOBaHHO paboTatoLme sHeprocucteMbl. OnepaTMBHO-AUC-
neTyepckoe ynpasneHue. [poBepka COOTBETCTBMA HOMUHANbHO-
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ro TOKa OTK/AYeHUA BbikAtoyaTenel 110 KB v Bbilwe pacyeTHbIM
YPOBHSIM TOKOB KOPOTKOIO 3aMblKaHusA. Hopmbl 1 TpeboBaHUs

AHHOmayus: Hacmoswuli cmaHOapm ycmaHasausaem
Memo00s102Uk0 NPoBeOeHUS PACHeMO8 U NPo8epPKUHOMUHAbHO20
MOKa omKtoYeHus sbikatodameneliHanpaxeHuem 110 kBusbiwe
Ha coomeemcmeue YPOBHAM MOKO8 KOPOMKO20 3AMbIKAHUA
nymem rnpogedeHus cpasHUMesnbHo20 aHAAU30 HOMUHAAbHO20
MOKa OMKYeHUs ebikaovameneli HanpsaxeHuem 110 kB u
8blWeE C PpacHemMHsIMU YPOBHAMU MOKO8 KOPOMKO20 3aMbIKAHUA
(danee nposepka coomeemcmaus omkatodaroweli cnocobHocmu
sbikaoyamenetl).

17. TOCT IEC 61558-2-8-2015 Ee30MacHOCTb CUIOBbIX TPAHC-
$bOpMaTopoB, UCTOYHWMKOB MUTAHWA, PEAKTOPOB U aHANOMUYHbIX
nspenuin. Yactb 2-8. [lononHutenbHble TpeboBaHMA U MeTOAbI
MCMbITaHWIM TPaHCHOPMATOPOB M 6IOKOB MUTAHWUA AN 3BOHKOB U
YCTPOMCTB 3BYKOBOI CUTHANMU3aLMmK

AHHOmayus: Hacmoawuli cmaHOapm ycmaHasausaem
mpebosaHus 6e30rM1acHOCMuU MPAaHCGHoOpMamopos 0715 380HKO8
u ycmpolicme 38ykoeoli cueHanusayuu u 670KU MUMAHUA ¢
mpaHcghopmamopamu 078 380HKO8 U ycmpolicme 38yKoeol
cueHanuszayuu. TpaHchopmamopsl, codepicaujue 31eKmpoHHsle
cxembl, makxe 8xo0am 8 0b61acmob NpUMeHeHUS HACMOAW,e20
cmaHOoapma. Ecau He yKa3aHo uHoe, Mo Odsnee MmepMuH
mpaHchopmamop o3Ha4aem MmpaHchopmamopsl 058 360HKO8
u ycmpolicme 38ykoeoli cueHanusayuu u 670KU MUMAHUA ¢
mpaHcghopmamopamu 0718 380HKO8 U ycmpolicme 38yKoeol
cueHanu3ayuu.

18. FOCT M3K 60034-6-2007 MaluunHbl dNeKTpUYecKkme Bpa-
watowmecs. Yactb 6. MeTogbl oxnaxaeHus (kog, IC)

AHHOmMayuA: Hacmoswul cmaHdapm pacrnpocmpaHaemca
Ha  anekmpuveckue epawjarowuecs  MawuHel  (Oanee —
MQAWUHbI) U ycmaHasaueaem cucmemy 0b603HaYeHuUs crnocobos
ox/1aXOeHUsA 8 3a8UCUMOCMU om ycmpolcmea yenu YupKyaayuu
u crnocobos nepemeweHus xaadazeHma. O6o3HavyeHue crnocobos
oxnaxoeHusa 00AXHO cocmosame u3 byks koda IC, yugp u 6yks,
0603Hayarowux ycmpolicmeo uenu, xaadazeHm U crnocob e2o
nepemeujeHus.

19. FOCT M3K 60034-7-2007 MaluvHbl dNeKTpU4ecKme Bpa-
watowmeca. Yactb 7. Knaccudukauma KOHCTPYKTUBHBIX UCMON-
HeHW B 3aBMCMMOCTM OT CNOCOBOB MOHTaXKa U PACMONOKEHUA
KOpo6KK BbIBOAOB (Ko, |M)

AHHOmayua: Hacmoswuli cmaHOapm ycmaHaesnueaem
ycnosHele  obo3HaveHus (ko0 IM) u  Kaaccugukayuto
KOHCMPYKMUBHbIX UCMOAHEHUU 31eKMpPUYecKUX 8pauiarouyuxcs
MAWUH 8 3a8UCUMOCMU OM Cr1ocoba MOHMAMA U PACMONOHEHUSA
KOpobOKU 8b180008. [lpumeHAomca 0se cucmemsl yc08HO20
0603HayeHuUA: - Kod | (cm. paszden 2): bykeeHHO-yugpposoe
0603HaYEHUEe MAWUH C MOOWUMHUKOBLIMU WUMAMU U OOHUM
KOHYom eana; - Kod Il (cm. pazden 3): yupposoe obo3HavyeHue
6onee wWupoKoli 2aMMbl MUMNO8 MAWUH, BK/AYAS MAWUHbI,
omHocauuecs K Kooy |.

20. TOCT P 71258-2024 BbikntovaTenu nocToOAHHOrO ToKa Ha
Hanps)KeHne 825 B Aons TAroBbiX MOACTAHLUMI METPOMOAMTEHA.
ObLme TeXHUYecKne ycnosus

AHHOmayuAa: Hacmosawuli cmaHdapm pacnpocmpaHsemcs
Ha 8bIKAKYaMenu MOCMOAHHO20 MOKA Ha HanpameHue 825 B
0719 MA208bIX MOOCMAHYUU MemponoaumeHos.

21. NMpukas MuHucTepcTBa 3HepreTuku Poccuiickoit depe-
paumm ot 19.04.2023 Ne 263 «O BHECEHUWN U3MEHEHUI B HEKO-
TOpble HOPMaTMBHble NpaBoOBble aKTbl MuH3Hepro Poccun no
BOMPOCaM OCYLLECTB/IEHUA ONepaTUBHO-AUCMETYEPCKOro ynpas-
NIeHVA B 3/1EKTPOIHEPreTUKe B TEXHONOTMYECKM N30IMPOBAHHbIX
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TePPUTOPUAIbHBIX I1EKTPOIHEPreTUYECKMX cUCTEMax» (BCTynaeTt
8 cuny ¢ 01.01.2024)

22. NpuKkas degepasbHOW aHTUMOHOMO/IbHOM CNYXK6bl OT
22.12.2023 Ne 1039/23 «06 yTBepaeHUM TapudoB Ha ycayru
no onepaTMBHO-AUCNETYEPCKOMY YMPABNEHUIO B 3/IEKTPO3HEP-
reTMKe B YacTW YNpaBAEHUA TEXHONOTUYECKUMWU pexumMamMn pa-
60Tbl OBBEKTOB 3/1EKTPOIHEPreTUKM U SHEPTrONPUHUMAIOLLMUX
YCTPOWCTB NOTpebuTeNel sSNeKTPUYECKOM sHeprun, obecnedeHns
bYHKLMOHMPOBAHUA TEXHONOTMYECKOW WHQPACTPYKTYpbl ONTO-
BOrO WU PO3HWUYHbIX PbIHKOB M OCYLLECTB/IEHUA NMPOEKTUPOBAHUA
Pa3BUTUA SNEKTPOIHEPTETUYECKUX CUCTEM U NPeAeNbHbIX MaKCK-
MasIbHbIX YPOBHeM LeH (TapudoB) Ha yciyri no onepaTuBHO-AUC-
neTYepcKoOMy YMNpaBJeHUIO B 3/1EKTPO3HEepreTnke B Yactn obe-
CNeyvyeHna HafZeXKHOCTU GYHKLMOHMPOBAHUA 31EKTPOIHEPTEeTUKM
nyTem opraHusauumn otbopa MCNoNHUTENEN UM ONaaTbl YCAYr Mo
obecrneyeHnto CUCTEMHOWN HaZEeXHOCTU, OKasbiBaemble AO «CO
ESC», Ha 2024-2026 roabl 1 JOATOCPOYHbIX MapaMeTpoB pery-
IMPOBaHMUA ANA yCTaHOBeHUA LeH (Tapudos) Ha ycayrn AO «CO
ESC» no onepaTMBHO-AUCNETYEPCKOMY YNPABAEHMUIO B 3/1EKTPO3-
HepreTuKe Ha 2024-2026 roapi» (BcTynaeT B cuny ¢ 01.01.2024).

23. MpuKas MuHaHepro Poccum ot 26.02.2024 Ne 131 «06
YTBEPXKAEHNMN YKPYNMHEHHbIX HOPMATUBOB LieHbl TUMOBbIX TEXHO-
NOTUYECKMX PeLUeHWU KamnuTalbHOrO CTPOUTENbCTBa OOBEKTOB
9/1EKTPO3HEPreTUKN B 4acTU OOBEKTOB 3/1eKTPOCETEBOrO XO3AM-
cTBaY.

24. P 1323565.1.049-2023 PexkomeHgauMm nNo CTaHA4ApTU-
3aumun. MHPopmaumoHHaa moaenb 3NeKTPOo3HepreTukn. Peko-
MeHZauMM no paspaboTke U nNpumeHeHuto npodunein MHoOop-
MaLMOHHOW mogenu u npodunein MHGoOpPMaLMOHHOro obmeHa u
NoCcTpoeHMUIo Anarpamm Knaccos (gevicrteyet ¢ 01.02.2024).

25. ®depepanbHblii 3aKoH Poccuiickon dPepepauum ot
14.02.2024 Ne 19-®3 «O BHeceHUM U3MEHEeHUs B cTaTblo 6 Pe-
AepanbHoro 3akoHa «06 ocobeHHOCTAX GYHKLMOHUPOBAHMA
3N1eKTPOIHEPTEeTUKM U O BHECEHUU WU3MEHEHWUW B HEKoTopble
3aKoHoZaTeNbHble akTbl Poccuiickolt degepaumm 1 NpusHaHUM
YTPATUBLLMMM CUTY HEKOTOPbIX 3aKOHOAATE/NIbHbIX aKTOB Poccuii-
cKoit depepauunn B €BA3M € NpuHATMEM DefepanbHOro 3akoHa
«06 3/1eKTPO3IHEPreTUKe» U MPU3HAHUK YTPATUBLLMMU CUANY OT-
OeNbHbIX MON0XKeHUI cTaTbm 38 PesepanbHOro 3akoHa «06 anek-
TpO3HepreTuke».

26. PB-035-24 PykosoactBO no 6e3omnacHOCTM MpwM UCMO/b-
30BaHUW aTOMHOM 3Heprun «PekomeHAaLMM NO CTPYKType U co-
AEPKAHMIO MPOrpamm ynpaB/ieHnsa pecypcom KOHTEMHepoB AnA
XpaHeHWA U TPaHCMNOPTMPOBAHUA PALMOAKTUBHbBIX MaTepMUanoB»
(YTBEeprkaeHO npuKaszom depepanbHoOM CayxKbbl MO 3KoNOrMye-
CKOMY, TEXHO/IOTMYECKOMY M aTOMHOMY Haa30py oT 16 dpeBpans
2024 1. Ne 57)

AHHOTaLMA: PykoBOACTBO N0 6€30MacHOCTU COAEPKMT PeKo-
MeHAaumm PefepanbHOi cyKObl N0 3KONOTMYECKOMY, TEXHO10-
TMYECKOMY M aTOMHOMY HaZ30py MO CTPYKType U COAeprKaHUIo
NporpaMmbl yrnpas/ieHUA PecypCcom KOHTEMHEPOB A5 XPaHEHUA
W TPaHCMNOPTMPOBAHUA PaAMOAKTUBHBIX MaTepuanos (oanee —
Mporpamma ynpasneHnA pecypcom) ¢ y4eToM MexaHW3MOB CTa-
peHua 1 Kputepmes cTapeHna npu obocHoBaHWM Be3onacHoCTH
1 Npu pa3paboTke KOHCTPYKTOPCKOW M 3KCMJyaTaLMOHHOM [OKY-
MeHTaLMM KOHTeNHepos.

27.NpuKas PoctexHag3sopa ot 24.01.2024 Ne 21 «O BHeceHuun
M3MEHEHWU B PyKOBOACTBO No 6e30nacHOCTU Npu MCNonb30Ba-
HUW aTOMHOM 3Heprum «PekomeHaauumn no paspaboTke BepoAT-
HOCTHOrO aHanM3a 6e30MacHOCTM YPOBHA 2 A 6710Ka aTOMHOM
cTaHumm» (PB-044-18), yTBep:kaeHHoe npukasom PesepanbHoi
CNy»K6bl MO 3KONOrMYECKOMY, TEXHONOTMYECKOMY M aTOMHOMY
Hapgzopy o1 9 aBrycta 2018 r. N2 355».
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Bo3o6HoBAAEMbIE UCTOUHUKU dHepruun

1. TOCT 30645-99 SHeprocbepexeHue. HeTpaguuMoHHbIE U
BO306HOBAEMbIE UCTOYHUKM 3HEPrUn. Tennosble HAacoCbl «BO3-
OyX-BOA@» AN KOMMYyHaslbHO-ObITOBOrO TenaocHabxkeHus. O6-
LMe TeXHMYecKre TpeboBaHUA U MeTobl UCMbITaHUI

AHHOMayuA: Hacmoawuli cmaHOapm pacrnpocmpaHaemcs Ha
MapPOKOMMPECccopHble mernsaoebie Hacocsl (danee — TH) «8030yx-
800a» C 3/71€KMPONpPUBOOOM KOMIMPeccopd, MpedHa3HayeHHble
0719 KOMMYHQAAbHO-6bimogo20 menaocHabxeHus. CmaHoapm
ycmaHasausaem obujue mexHuyeckue mpebosaHus u memoosl
ucrieimarull TH. TpebosaHus cmaHdapma pacrnpocmpaHAOMca
Ha TH, Komopsle MmMoeym 6bimb  UCMOAb308AHbI 0114
MexHOo102U4eCcKo20 menaoCcHab eHus. Ob6szamernbHble
mpe60o8aHuUA K Kauecmeay npodyKyuU U3n0xeHbl 8 pazdenax 4 u
7.

2.TOCT P 54418.1-2023 BeTpoaHepreTuKa. YCTaHOBKMU BETPO3-
HepreTuyeckue. Yactb 1. TexHnuyeckmne TpeboBaHuA

AHHOmayuAa: Hacmoawuli cmaHdapm pacnpocmpaHsemcs
HO 8empo3Hepeemuyeckue ycmaHosKu (B3Y) u ycmaHaenusaem
mexHu4yeckue mpebosaHua K makum B3Y. CmaHOapm makxice
npumeHUM 0715 8emposHepeemuyeckux cmaHyul (B3C) 8 yacmu
8bI60pa, pasmewjeHUs, 88004 8 IKCMAYAMAYUIO, SKCAAyamayuu
u obcnyxcusarus B3Y.

3.TOCT P 54418.24-2023 BeTpoaHepreTunka. YCTaHOBKMU BETPO-
3HepreTnyeckme. Yactb 24. MonHuesawmra

AHHOmayuA: Hacmoauwuli cmaHdapm pacrnpocmpaHAemcsa
Ha gempo3sHepaemu4ecKue YCMAHOBKU (B3Y) u
semposHepezemuyeckue cmaHyuu  (B3C), Kpome  manbix
B3Y, u ycmaHasnusaem mpebosaHuAa N0 ux 3aujume
om MonHull. YKa3aHuUs Mo MosHuesawume Masbsix B3Y
npusedeHsl 8 npunoxeHuu A. B Hacmoswem cmaHOapme
yCMaHo8s1eHbl NPasunad OUEHKU 6/UAHUA yo0apo8 MOAHUU Ha
B3Y u OuyeHKU puUCKOB, CBA3GHHbIX C MAKUMU CUMyayuamu.
B cmaHOapme ycmaHoseneHsl mpebos8aHUs Mo op2aHuU3ayuu
MosnHuesawumel B3Y, eKawvaa 3a3emnaeHue, MNpuUMeHeHUI
MPOMbIWEHHbIX 31eKmpuYeckux cmaHoapmos u cmaHoapmos
no anekmpomazHumuoli coemecmumocmu (3MC). CmaHOapm
ycmaxasnusaem mpebosaHua no obecrieyeHuto 6e3onacHocmu
nepcoHana npu yoapax MoaHUU U mpebo8aHUA M0 AHAAU3Y
cmamucmku yuepba u omyemHocmu.

4. TOCT P 70682-2023 ABTOMObGUIbHbIE TPAHCMOPTHbIE Cpea-
CTBAQ Ha BOAOPOAHbLIX TOM/MBHbIX 31eMeHTax Kateropuii Ne 1,
Ne 2. MpoToKonbl 3anpaBKu ra3oobpasHbIM BOAOPOAOM

AHHOmMayuA: Hacmoswuli cmaHOapm ycmaHaenueaem
POMOKOA U MexHOs02UYecKue 02paHuUYeHuUs 074 3anpasku
8000pP00OM MPAHCIOPMHbIX cpedcms ¢ obwum obvemom
XpaHeHUs 8000p00d, PasHLIM UAU npesslwarwum 49,7 n.
Smu mexHoso2u4ecKue 02paHuUYeHUs (8KaKYaAs memmnepamypy
nooa4u 8000p00a, MAKCUMAsbHbIU pacxod 8000p00d, CKOPOCMb
rnoeviweHua 0aesneHuUs U KoHeYHoe 3HavyeHue 0asseHuUs) 3a8ucam
om makux GaKkmopos, KAK memnepamypa okpyxaroweli
cpedel, memnepamypa noda4yu 8000p0o0d U HA4dsbHoe
dasneHue 8 cucmeme  XPAHEHUS  KOMIPUMUPOBAHHO20
800opoda mpaHcrnopmHozo cpedcmea. Hacmosawui
cmaHAapm  ycmaHasaueaem cmaHOAapmMHsie  POMOKOsbl
3anpasku 800opodom aubo Ha ocHose crpasoyHol Mabauybi,
ucnonesyroweli  (hUKCUPOBAHHYIO  CKOPOCMb  U3MEHEeHUs
daeneHus, naubo Ha ocHose opMynbl, uUcCnonab3yuwel
OUHAMUYECKYH CKOpOCMb U3MeHeHUs 0asseHUus, HernpepbisHO
paccyumeoligaemyro o ecemy obvemy 3amnonHeHus. 06a
POMOKOa A0MYCKArOM 3aMPABKY C MOMOU,bIO C853U Uu be3 Hee.
BbinosHeHUe MpomokKosaa Ha ocHose mabauysl obecriequsaem
PUKCUpPOBAHHOE Uenesoe dasneHue 8 KOHUe 3arnoaHeHUs, mo2da
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KAaK 8 rnpouyecce 8blrnosiHeHUA NnpomokKosda Ha ocHoee dJOpMyﬂbl
HernpepbieHO paccyumeleaemca uesesoe dasneHue 8 KoHue
30aros1HeHUA.

5. FOCT P UCO 14687-2024 BozopofHoe TON/UBO. TexHu4e-
CKue ycnosus

AHHOMauyus: Hacmoawuli cmaHoapm
onpedensem MUHUMGA/bHbIE KAYECMBEHHbIE XAPaKMepucmuKu
8000pP0O0OHO20 MONAUBA, MPeOHA3HAYeHHO20 015 UCMO01b63080HUSA
8 MPAHCMOPMHbIX CPedCmeax U CMayUOHAPHbIX YCMAHOBKAX.

6. Mpasuna KBannduKaumm reHepupyrowiero obbvekTa, pyHK-
LMOHUPYIOLLEro Ha OCHOBE MCMOJIb30BaHUA BO306HOBASEMbIX
WUCTOYHUKOB 3HEPruMMK U (Mn) ABNAIOLLErOCA HU3KOYINIEPOAHbDIM
reHepupylowmm obbekTom (YTBEp)KAEHbl MNOCTaHOBNEHUEM
Mpasutenbctea Poccuiickont degepauymm ot 28.12.2023 Ne 2359,
BcTynaet B cuay ¢ 01.02.2024).

7. Mpuka3z MwuHnpomtopra Poccuiicko Pepepauum ot
12.03.2024 Ne 958 «06 yTtBep:kaeHUM [lepeyHsa KpUTUYecKom
NPOMBILLZIEHHOW MPOAYKUMM B OTPACAAX CUCTEM HAKOMIeHUA
3N1EeKTPUYECKOWN 3Heprnn, obopyaosaHua 41a BO306HOBASEMOW
SHepreTukn, obopynoBaHMA 3apAAHON MHOPACTPYKTYpbl ANA
3/1eKTPUYECKOTO TPaHCMopTa M BOAOPOAHOM MPOMbILIEHHOCTH
Poccuiickont ®epepaumm Ha 2024 rog, v naaHosbli nepuog 2025
1 2026 ronos».

TennoaHepreTMKa

1. TOCT 71179-2023 Cuctembl TenaocHabxkenna. TpeboBaHusa
K rpadmryeckomy oTobpaKeHWo OCHOBHbIX CTPYKTYPHbIX 31€MEH-
TOB M TEXHOIOTUYECKMX CBA3EM MEXAY HUMM

AHHOmayus: Hacmoswuli cmaHdapm pacnpocmpaHsemcs
HO  epaguyeckoe  onucaHue  cucmem  MmenaocHabMeHus
HaceneHHbIX MYHKMo8 U ycmaHaeausaem mpebosaHuUs K
omobpaxceHuro cnedyroweli UHgopmayuu: - CXeMmamu4yHoe
epaghuyeckoe npedcmassneHue U 0nuUcaHUe 0CHOBHbIX 06beKmMos
cucmem menaocHabxeHUA ¢ ebldeneHueM cemeli 2opAYe20
B8000CHAOMEHUA U MeXHOM02U4ecKux ceaseli Mexoy HUMU; -
onucaHue 803MOXHOCMU 3KCrayamayuu ob6bekmos cucmemel (8
3KCnAyamayuu, 8 pesepee, 30KOHCEePBUPOBAHHDIL); - onucaHue
cmamyca cobcmeeHHocmu (8 cobcmeeHHocmu, 6ecxo3AlHbil);
- ONUCAHUE OCHOBHbIX 3KCMAYAMAUUOHHbIX Napamempos
cucmemel: - NapaMmempsl UCMOYHUKO8 mensaosoli saHepauu (200
88000 8 3KCM/Ayamayuro, pacronazaemas U YyCmaHo8/AeHHas
MOWHOCMb, B8UO OCHOBHO20 U pe3epsHo20 mMonausa); -
napamempbl mensossix cemeli (200 HaYana aKkcnAyamayuu, mun
u3onayuu, ouamempsi U MPOMAXEHHOCMb mpybonposooos,
ux mamepuas, cnocob npokaaoku, eud menaoHocumena u
MAKCUMQAsbHAA  MPOMYCKHAA CrnocobHocms); - mnokazamenu
HadexHocmu menaosbix cemeli (usHoc, asapuliHocmo);
onucaHue pabomel cucmem mensaocHAbxeHUs, 8 MoOM Yucsne
YKa3aHue npeobnadarouje2o 8 MyHUUUMNaabHOM 06pa3o8aHuU
8uda monsauea, onpedensaemMozo fno COBOKYMHOCMU 8Cex cucmem

mennocHabxeHUs, HAaX00AWUXCA 8  Coomeemcmayrwem
MYHUYUNaneHoM 06pa3oeaHuu; - 00U HACeAeHUS, OX8AYEHHO20
ycayaamu YeHmpanu308aHHO20 mennocHabeHus; -

oKazamesu HABeXHOCMuU U 3Hepaemuveckoli ahgpekmusHocmu
06beKMo8 menaocHabxeHus.

2. TOCT I1SO 13477-2023 Tpy6bl M3 TEPMONNACTOB A/ TPAHC-
NopTUPOBAHMA XMUAKMX WM razoobpasHbix cpes. OnpeaenexHue
CTOMKOCTM K BbICTpOMY pacnpocTpaHeHuto TpewuH (BPT). Mano-
MacCLUTabHbI METOZ UCMbITaHUA B CTaLMOHApPHOM pexume (S4)

AHHOmayusa: HacmoAwul cmaHOapm ycmaHasausaem
manomacuimabHelli memod ucnsimaHusa (S4), 3akarvarowjulica
8 onpedesneHUU OCMAHOBKU UAU PACIPOCMPAHEHUA MpPeujuHsl,
so3HUKaroweli 8 mpybe uz mepmoraacma npu ornpeoeseHHoU
memnepamype U  8HympeHHem 0asneHuu. Hacmoawul
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cmaHOapm rnpumeHsiemca 078 OUeHKU 3dgekmusHocmu
pabomocnocobHocmu mpy6 us mepmonsaacmos,
MpedHa3HaYeHHbIX 078 MPAHCIOPMUPOBAHUA 203000pA3HbLIX
unu #UoOKux cped. B nocnedHem cayyae 8030yx makxxie mMoxem
npucymcmeosame 8 mpybe.

3. Npukas MuHaHepro Poccum ot 26.03.2024 Ne 260 «O BHe-
CEeHUU U3MeHeHwul B MopaLoK coOCTaBNEHUA TONIUBHO-3HEpPreTu-
yeckux banaHcoB cybbekToB Poccuiickoit deaepaumm, MyHULM-
nasbHbIX 06Pa30BaHW, YTBEPKAEHHbIN NpuKazom MuHaHepro
Poccum o1 29.10.2021 Ne 1169».

4. PacnopsrkeHue MpaButennbcrea Poccuiickoii degepauum
oTt 12.03.2024 Ne 581-p «CrpaTtervyeckoe HanpasieHuWe B 06-
nactv umébposoi TpaHcHopMaLMK TOMAUBHO-IHEPTETUYECKOTO
komnnekca o 2030 roga».

5. HLIC 81-02-21-2024 YKpynHeHHble HOPMATMBbI LieHbl CTPO-
ntenbctea. C6opHUK N2 21. O6beKTbI SHEPTrETUKM (32 UCK/IHOYEHU-
€M NIMHENHBIX).

YronbHaa NpoMmMbILWIEHHOCTb

1. FTOCT 5.1261-2023 KoKC KaMeEHHOYro/bHbI OOMEHHbIN.
TpeboBaHMA K KauecTBYy NPOAYKL MK

AHHOmMayuA: Hacmoswuld cmaHdapm pacrnpocmpaHaemcs
HQA KOKC KaMeHHOY20s1bHbIl 0oMeHHbIU mapku K/ ¢ pasmepom
Kyckoe bosnee 25 mm (6onee 40), sbipabamoeieaemsili U3 y20abHOU
wuxmel, npedHa3Ha4yeHHoU 015 0OMeHHO020 Npou3soocmad.

2.TOCT 3213-2023 KoKC NeKoBbIi 31EKTPOAHbIN. TexHUYeckune
ycnosusa

AHHOMayusA: Hacmoawuli cmaHoapm pacrnpocmpaHaemcs Ha
KOKC reKkoablli 21ekmpo0dHbili ¢ pasmepom Kyckos 10 mm u boree,
nosy4aemoili U3 KAMEHHOY20/1b6HO20 MeKa U CMOA00UCMUAAIMHOU
cMmecu U npumeHsemsili 0458 U320mMO8seHUS AHOOHOU MaAccel,
060X M EeHHbIX AHO008 U Opyaux yesnel.

3. TOCT 7846-2023 ek KameHHOYro/bHbIM. MeTog onpesae-
NIeHNA 30/1bHOCTU

AHHOmMayuA: Hacmoswul cmaHdapm pacrnpocmpaHaemcs
HQ  KAMeHHOY20/bHbIl Mek U ycmaHaeaueaem Memoo
onpedeneHus 30abHocmu. CyuHOCMb Memood 3aKAYaemcs 8
CHU2AHUU HaBecKu neka 8 mygensHol nequ npu (850 + 20) °C,
MPOKAAUBAHUU 30/16HO20 OCMAMKA 00 MOCMOAHHOU Maccel Npu
moli ¥e memmnepamype u onpedesneHuu Maccsl 0CMmamka rnocne
npokanusaHusa. Memod npumeHsemca 8 uHmepeane 3HayeHul
30s16Hocmu om 0,1 % 00 0,6 %.

4.TOCT 9951-2023 lNek KameHHOYyronbHbIN. MeToa onpeaene-
HWA BbIXOAA NeTy4MX BeLLecTs

AHHOmMayusA: Hacmoawuli cmaHoapm pacrnpocmpaHaemcsa Ha
KamMeHHOY20/1bHbIl nek u ycmaHasausaem memoo onpedesneHus
8bIx00a riemy4qux sewecms. CyujHocms Memooa 3aKa4Yyaemca
8 yoaseHUU Aemy4ux 8ew,ecms U3 rneka HaepesaHuUeM HasecKu
neka e 3akpoimom appoposom mueae 0o (850 + 20) °C e
meuyeHue 10 MUH ¢ nocnedyrowum onpedesneHuem nomepu Mmaccel
83amoli Hasecku. Memoo npumeHsemcs 8 uHmepasasne 3Ha4yeHul
8bIx00a nemy4ux seujecme om 40 % 06. 0o 80 % o6.

5. TOCT 10089-2023 KoKc KameHHOYro/ibHbIM. MeToa onpege-
JNIeHNA peakuMoHHOM cnocobHocTH

AHHOmayuAa: Hacmoawuli cmaHdapm pacnpocmpaHaemcs
HO  8bICOKOMeMnepamypHelli  KOMEHHOY20/1bHbIlU  KOKC U
ycmaHaenueaem  2a3006vemHbIli  Memod  onpedeneHus
pPeakyuoHHol crnocobHocmMu Mo OMHOWEHUD K OUOKCUOy
yenepooa. Memoo 0CHOBAH HA 2a3UGUKAUUU KOKCA OUOKCUOOM
yenepoda npu memnepamype 1000 °C. OuyeHKy peakyuoHHoU
crnocobHocmu nposoosam Mo KOHCMAHME CKOPOCMU PeaKyuu.
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6. TOCT 10220-2023 Kokc. MeToabl onpegeneHns OencTeu-
TENbHOW OTHOCUTENIbHOM WU KaKyLLehcs OTHOCMTENbHOM NAOTHO-
CTW 1 NOPUCTOCTU

AHHOmMayus: HacmoAawuli cmaHOapm pacnpocmpaHaemca Ha
KOKCuycmaHassnugsaemmemoodsl onpedesneHus delicmeumesnsHol
omHocumersnsHoli u Kaxcyujelica omHocumesnsHol naomHocmu u
nopucmocmu.

7. TOCT 18635-2023 Yrnn kameHHble. MeToa onpeaeneHus
BbIXOZa XMMUNYECKUX MNPOAYKTOB KOKCOBaHUsA

AHHOmayuA: Hacmosawuli cmaHdapm pacnpocmpaHaemcs
HO KameHHble yenu u wuxmel 0718 KOKcosaHus (Oanee — yanu)
u ycmaHaenueaem aAabopamopHeili memod onpedesneHus
8bIx00a XUMUYECKUX MpoO0yKmoe (KOKca, CMOsbl, aMMUGKQ,
nupoeeHemuyeckoli 8nazu, ceposodopoda, OUOKcUOa yenepooa,
HernpeodesbHbIX y2neso00podos, Cbipo2o beH30sa U 2a3a) npu
8bICOKOMeEMepamypHOM KOKCcosaHuu yasnel.

8. TOCT 1038-2023 ek KaMeHHOYroNbHbIN. TexHUYecKkue yc-
nosumA

AHHOmMayuA: Hacmoswuld cmaHdapm pacrnpocmpaHaemcs
HO ek KameHHoy20sbHbIl (Oasnee — nek), noayvaemoll npu
nepepabomeke KameHHoy20s1bHOU cMmonbl. ek npedHasHayaemcs
0714 npou3eoocmea cmpoumesnbHbIX Mamepuasnos, AemoyHol
maccel u Opyaux yesned.

9. TOCT 2669-2023 KOKC KaMeHHOYrO/IbHbIM, NEKOBbLIV U Tep-
MOQHTPauUmT. Mpasuaa Nnpuemkm

AHHOmMayuA: Hacmoswul cmaHdapm pacrnpocmpaHaemcs
HA KAMeHHOY207bHbIl U NeKkosbil KOKCbl U mepmoaHmpayum u
ycmaxasausaem npasusa ux npuemKu.

10. NOCT 3340-2023 KOKC NNTENHbIA KaMEHHOYTO/IbHbIN. Tex-
HWYeCcKume ycnoBums

AHHOmMayuA: Hacmoswuld cmaHdapm pacrnpocmpaHaemcs
HO KamMeHHOYy20sbHbIl aumeliHblli  KOKC, npedHa3HaYeHHbIl
0719 UCMOMb308AHUA 8 8a2PaHKAX 8 coomeemcmeuu C
HOMeHKnamypoU, npusedeHHOU 8 NpuaoxeHuU.

11. TOCT 9434-2023 KoKc KameHHoyronbHbii. Knaccuduka-
LA NO pa3mepy KyCKOB

AHHOMayuA: Hacmosawuli cmaHdapm pacnpocmpaHaemca Ha
KOKC KAMEHHOY20/bHbIlU U ycmaHasaueaem caedyoujue Kaaccol
1o pasmepy Kyckos 8 muaaumempax: 100 u 6onee; 80 u bosnee; 60
u 6onee; 40 u bonee; 25 u bonee; 80—100; 60-80; 40-80; 40-60;
30-60; 25-80; 25-60; 25-40; 20-40; 10-30; 10-25; 10-20; 8-25;
meHee 10; meHee 8.

12. TOCT 23083-2023 KoKC KaMEHHOYrO/bHbI, MEKOBbIN U
TepmoaHTpaumT. MeToabl 0T6opa U NOArOTOBKM NPob Ans ucnbl-
TaHWI

AHHOmayuA: Hacmosawul cmaHdapm pacnpocmpaHaemcs
HO KOKC KaMeHHOY20sbHbIl, nekosslli U mepmoaHmpayum
u ycmaHaenuseaem memoodsbl ombopa npob u Mo0020mMosKu

1a60paAMOPHLIX U AHAAUMUYECKUX Mpob 0457 ucrneimaHud.
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13. TOCT 28357-2023 MpoayKTbl KOKCOXMMUYECKME. YCKOPEH-
HbIVi MeTOA, onpeseNeHns MaccoBOM 4,0/M BELLECTB, HEPACTBOPU-
MbIX B TO/lyoNie

AHHOmayusA: Hacmoswuli cmaHOapm pacnpocmpaHsemcsa
HQA KOKCOXUMUYECKUE MPoO0yKmMbl U ycmaHasausaem ycKopeHHbil
memoo onpedesneHus Maccoeoli 00U 8euwecms, HepacmeopPUMbIX
8 mosiyorse, 0719 KAMeHHOY20/16HOU CMOs1bl 8 UHMepsane om 5 %
00 11 % u 018 KameHHoYy20s1bHo20 neka om 20 % 0o 35 %. Memoo
OCHOBGH HA UCMOAb308AHUU  pPaszauyHol pacmeopumocmu
KOMMOHEHMO8 CMOsIbl UAU MeKa 8 mosyosne U 3aKao4aemcs 8
gomomempu4eckom onpedeneHuU UHMeHCUBHOCMU C8emos8020
nomoka, npowedwezo 4epe3 CycrieH3uto, 0b6pPa3yrUWyoca 6
pe3ynbmame 06pabomKu HABECKU KOKCOXUMUYECKO20 npodykma
8 Mos1yose yabmpa3eyKom.

14. TOCT 28572-2023 ek KaMeHHOYroNbHbIN. [JuanekTpuye-
CKWI MeTog, onpesesieHUs MaccoBOWM [0/1M BELLECTB, HepacTBO-
PUMbIX B XUHONIMHE

AHHOmayuAa: Hacmosawuli cmaHdapm pacnpocmpaHsemcs
HO KamMeHHOYy20/bHbIl ek, noaydyaemelli npu nepepabomke
KamMeHHOy2076HOU ~ cMOAbl, U ycmaHaenusaem  mMemoo
onpedeneHus Mmaccogoli 0Oonu eseuwjecms, HepacmMeopuMblx
8 XxuHosnuHe (61-¢hparyuu), OusIEKMPUYECKUM MemoOoM.
JuanazoH usmepeHus maccosoli donu seujecms,
Hepacmeopumbix 8 XUHOsUHe, om 5 % macc 0o 14 % macc.

15. FOCT 28812-2023 [lNpoAyKTbl MUMPUANHOBbLIE KOKCOXMMM-
yeckue. [azoxpomaTorpaduyeckmii MeTos, onpeaeneHns KoMno-
HEHTHOTO cocTaBa

AHHOmayusA: Hacmoswuli cmaHOapm pacnpocmpaHsemcsa
HA KOKCOXUMUYecKue nupuduHossie npoodyKmel, Moay4aemsle
U3 s1e2KUX MUpUOUHOBLIX OCHOBAHUU, U ycmaHasausaem
2asoxpomamoezpagpudeckuli memod onpedeneHUs cocmasa
Yucmesix npooyKkmos: 2-NUKOAUHA (anbgha-nukonuHa,
2-memunnupuduHa), 3-nuKkonuHa (6ema-nukonuHa,
3-memunnupuduHa), 4-nukonuHa (eamma-nukonuHa,
4-memunnupuduHa), OYUWEHHO20 MUPUOUHA U MEeXHUYECKUX
nupuduHa-pacmeopumens u 6ema-nuKoauHosol pakyuu.

16. NMpuKas PeaepanbHoit cNyXK6bl NO IKONOrUUECKOMY, TEX-
HONIOTMYECKOMY M aTOMHOMY Hag3opy ot 28.12.2023 Ne 504 «06
yTBEpPXKAEHUM PyKkoBoacTBa no 6esonacHocTn «PekomeHzauuu
No a3posornyeckort 6e3onacHOCTU YroNibHbIX WAXT».

17. NpuKas PeaepanbHOM cNyK6bl NO IKONOTUUECKOMY, TEX-
HONOrMYECKOMY M aTOMHOMY Haa3opy oT 28.12.2023 Ne 498 «06
yTBEPXKAEHUM PYKOBOACTBA No 6esonacHocT «PekomeHpauuu
no Aerasauym yrobHbIX LaxXT».

18. ®depepanbHblii  3aKoH Poccuiickoii  depepauumn
ot 20.06.1996 Ne 81-®3 «O rocysapcTBEHHOM perysiMpoBaHum B
0651acTh £,06bIYN M UCNONB30BAHUA YA, 06 0COBEHHOCTAX COLM-
a/IbHOM 3alLMTbl PAabOTHUMKOB OpraHM3aLuuMii YrobHOM NMPOMbILL-
NieHHOCTM» (B pea. oT 25.12.2023).



POA

MMWHDHEPIo poccmm

Bce maTtepuasnsbl, NpeacTaB/eHHble B HACTOALLEM AOKYMEHTE, HOCAT UCKAOUUTENBHO MHPOPMaLU-
OHHbII XapaKTep, He MPeTEeHAYIOT Ha MOJ/IHOTY OXBaTa M HE MOTYT PAacCMaTPMBATLCA KaK PEKOMEH-
AaLUMN K COBEPLLEHMIO TEX UM UHBIX AEMCTBUI, B TOM YMC/IE B PaMKax peannsaumm rocyaapcreeH-
HOWM NOAUTKKK. JTloboe NCNnonb30BaHUE M PAaCNPOCTPAHEHME AaHHOW NyBAMKALMM NOAHOCTbIO UK
YaCTUYHO A0MNYCKAETCA TONbKO NPy 0GOPMAEHMM HaA/IeMKALLLEN CCbIIKM Ha UCTOUYHUK MHGOpMaLMN.
Mcnonb3oBaHne MHOOPMALMM B HAPYLLEHWE YKa3aHHbIX TPe6OBaHUIM MM B HE3AKOHHbIX LLeNIAX 3a-
npeLeHo.

P3A MuHaHepro Poccnn nmeet 6osiee yem noslyBEKOBYHO UCTOPUIO U 3@ 3TO BPEMSA CTas10 BaXKHbIM
31EMEHTOM CUCTEMbI MHPOPMALMOHHO-aHAIMTUYECKOrO COMPOBOXKAEHMA peanm3aunmn rocyagap-
CTBEHHOM SHEPreTUYEeCKon NOIMTUKN U BbICTPAUBAHMA AMAJIora MeXKAy rocyaapcTBOM U KOMMNAHK-
amm TIK.

B uncne kntoveBbix HanpaBaeHu aeatenbHocTn POA MuHaHepro Poccuu: nccnenoBaHue, aHanms,
MmofzennposaHue n paspaboTka cueHapmes pa3BuTUA oTpaciei TIK, NoCcTaBoK M MCNONb30BaHUA
SHeprnm B coBpemeHHOM 06LLecTBe, coaelicTBMe obecneyeHnto sHepreTuyeckon 6esonacHocTu
CTPaHbl, Pa3BUTUIO HOBbIX MU BO3OOHOBAAEMbIX UCTOYHMKOB SHEPTMU, HAay4YHO-TEXHONOTNYECKOMY
pa3BUTUIO.

P3A MuHaHepro Poccnm obnasaet yHMKabHbIM ONbITOM BefeHuA 6a3 faHHbIX M co34aHuA UHPOp-
MALMOHHbIX CUCTEM, B OCHOBE KOTOPbIX EKUT 0PULMANbHAA SHEPreTUYECKas CTaTUCTUKA.

O
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