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BbICOKO3O®DEKTUBHbLIE YNTOTHATENbHbBIE U3AENNSA HOBOIO NOKONEHWUA CEPUMA
"TPAGNIEKC", TEPMOPACLUMPAIOLWUECS OTHE3ALLUTHDIE MATPUANbI CEPUW "OrPAKC"
B.A. lWkwpos
HIMO "YHUXUMTEK", r. MockBa

[TpuBeners! XapakTepuCTIKN HOBbIX NEPCNEKTUBHbIX YIIOTHUTENL HbIX U3LEMH cepuit «[PAASKC», @ TAKXE OrHEIALMTHBIX MaTepya-

1108 cepuut «Orpakc» nponssogcraa HI10 "YHUXUMTEK".

Bo BceM Mupe tepMopacuiupeHHslil rpagur (TPT)
CTaHOBUTCS OCHOBHLIM MAaTEPHAIOM JUTSt M3TOTOBAEHUS
YIUIOTHHTE/BHBIX M3IETUi B3aMEH paHee HCNOAb3ye-
Moro ac6ecta. HoBbie YINIOTHUTEIIBHBIE MaTEPHANLL Ha
ocHoBe TPI" 06GnamaloT NENBIM pAIOM NPEHMYIIECTB,
KOTOPLIE [103BOJISIOT OLEHHUTD MX [TPUMEHEHHE B YILIOT-
HHUTENIBHON TEXHUKE, KAK KAYECTBCHHO HOBBIH, PEBO-
JIOLMOHHLIH CKa4oK. B NpOMBILLIEHHO PA3BUTHIX CTPa-
Hax Esporibl (8B [epManun, @paHimu 1 Ap.) npuMeHe-
HHe acOecToConepXaluX MaTepHaIoB (KaHLIEPOTEHO-
OITaCHBIX) 3aMpeleHO 3aKOHOM. B CBSI3M ¢ 3THM MHO-
THe CTPaHb! He TMO3BOJIAIOT BBO3UThL 000PYI0BaHKE, HA
KOTOPOM UCHONB3YIOTCS YIUIOTHUTEbHBIC MATEPHANIBI
U u3genus (CaJIbHUKH apMaTyphl, HAaCOCOB, POKJIa/-
KH (aHueBble, MPOKIAAKU aBTOMOGHIIbHBIE U JD.),
cojepxanue acbect.

OnHuM U3 OCHOBHEIX TOKa3aTeneit Kayectsa TPI
ABNAETCA €TI0 YUCTOTA, KOTOPAs OMNpeesseTCs BBICO-
KUM TIPOLEHTHBIM COACPXKAHUEM B HEM YIIepoja u
MUHUMAIbHBIM KOJMYCCTBOM BPENHBIX NpUMecei —
XJIOP-UOHOB, 30JIbl, cepbl. OT yHCTOTH HexogHoro TPT
3aBUCHT NOTPEOUTENILCKME KAYeCTBa MOJYYAEMBIX U3
HEro MaTepUaioB U H3IEAHIA, TO3TOMY B POMBIIIUIEH-
HO-Pa3BUTBIX CTPAHAX BBEACHHI CTAHAAPTHI M [IPOU3BO-
auted ceprudmkauns TPT v noxy4aeMbIX U3 HETO Ma-
TEPHAIIOB.

B MupoBO# NpakTHKE BHICOKAs YHCTOTA MCXOOHO-
ro TPI" 4 Matepuanos Ha ero oCHOBe ABJASETCS FApaH-
THEH OTCYTCTBUS KOPPO3UH METANIIA ApMATYPHl [PH
TPaHCHOPTHPOBKE, XPAHEHHWH, TIPOCTOE, B MpOLIECCE
PeMOHTa 000pyIOBaHHUS U T.0. Pazmiuaior cienymoimue
ypoBHY rpafauuu TPI' ¥ MaTepuanos Ha eroc ocHoOBe
I10 NIPOLIEHTHOMY COIEPXaHUIO B HUX yritepoaa: 95, 99,
99,5 % (st oGLIETIPOMBILLTIEHHBIX HYXa) ¥ 99,8...99,9
% (TPT snepHOM YMCTOTHI JUTA HYXI aTOMHOM SHEpre-
THKH).

B Poccun MaccoBas 3ameHa acGecTocoiepXalux
YIIOTHUTEIbHBIX MaTePUATOB W U3NE/HI CIEpXMBa-
Nack orcyrcreuemM nponssoactsa TPT B o6nemax, goc-
TAaTOYHLIX JUIS TIOKPHITHA MTOTPEOHOCTEN TPOMBILUIEH-
HOCTH ¥ 3HEPIeTUKH. B HacToslee BpeMs pou3Boa-
c1B0 TPI" Mapxu "Tpa®nexc” ¥ ynnOTHUTEILHEIX U3-
IeNnit U3 HEro OpraHM30BaHO B PE3YJIbTaTe COBMECT-
HOH mestenbHOCTH OOBCAMHEHUA "YHUXMMTEK" U €r0
yupemuteneit — MI'Y uM. M.B. Jlomonocosa, AO "Mo-
canepro”, "Yengbanepro”, "TioMeHbatepro”, “"Kupo-
B3Hepro”, "KupoBo-Yenmenkuit XuMuyecKuii KoM6u-
HaT', "YeXOBCKHIl 3aBOA SHEPTETHYECKOTO MAIIMHO-
CTPOEHUA", DTHMH OpraHM3auUsIMU pa3paboTaHa U pe-
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aqM30BaHa NPOTPECCHBHAd TeXHUYECKas MOMUTHKA,
TpeLyCMaTpUBAIONIas CO3NaHue, NPOU3BOICTBO U UC-
TNOJB30BaHHE Ha NPEANPHATHAX SHEPreTHKH, HedTe-
Ia30BOT0 KOMIUIEKCA, HA TPAHCTIOPTE M B APYTHX OTpac-
JIAX IPOMBILIUTEHHOCTH HOBBIX OTE€YECTBEHHBIX MATEPH -
A10B, MOJYYAEMBIX HA OCHOBE IITy00KOM MepepaboTKu
npupoaHoro rpaduta. CeroJHs BBeIeHH B IeiicTBHE
MPON3BOACTBEHHEIE MOIHOCTH I10 BCEMY TEXHOJIOTH-
4eCKOMY LMKITy BhIITycKa rpaduTtoBoit donbsru “"Tpad-
nexc” (PUCYHOK).

TIpu co3nanum HoBOTO Mpom3BoncTBa B Poccuu
0c000c BHUMaHMe GBUIO YIENeHO OpraHM3aLuy Ipo-
H3BOJCTBA NPOMBILUIEHHBIX 06beMOB TPI gaxepHroi
yucToTH. B YensbuHcKe co3mano YHUKATBHOE NPOU3-
BOJICTBO T10 TEPMUUYECKOH OUMCTKE HCXOIHOTO Tpadu-
Ta, copepxauiero 95...98 % yrnepona, 1o cTeneHu Yuc-
TOTHI 110 yriiepoay 99,99 % (ripu 3ToM coepXaHHe Cephl
cocrasiset He 6onee 0,001 %, xop-MoHOB — He Gonee
20 ppm). B Kuposo-Yenelke 3anyieHo Npon3BoICTBO
OKHMCIIEHHOTO rpadura, no3gossiollee moayyarh rpa-
dbutosyio donery "Ipadaexc” ¢ conepxaHueM yriepo-
na He MeHee 99,9 %. O6wem npoussoactsa TPT sep-
HOIi YKCTOTHI YXKe CEroIHs A0CTaTOUYEH Ut obecneye-
HHS OCHOBHEIX MOTPEOHOCTEH B HEM aTOMHEIX 3JEKT-
poctaHumit Poccuu u ctpan CHI.

HITO "YHuxuMmTeK" pa3paboTaHbl TakKe MaTepHa-
JIbl, OXBATHIBAIOLLME BCE OCHOBHEIE MMOTPEGHOCTH B OT-
He3auTe KabeabHOTO X034MCTBA M 3aKPRITEIX paciipe-
JYCTPOMCTB MEKTPOCTAHLNN M NMOACTAHIMM, Kabesb-
HbIX TPAcC, METATUTMYECKHMX U AEPEBIHHBIX KOHCTPYK-
UMii, MOJMMEPHBIX MOKPHITUI. Ha npou3BOACTBO U
N0CTaBKY OrHe3aiuTHeix MaTepuanoB OT'PAKC, a tak-
X€ NPOBEACHUE OTHE3AIIUTHLIX paboT MONYYEeHH! JTH-
nersny I'Y TTIC MBJI Poccun u Turuennyeckoe 3ak-
JioueHe Mun3npasa Poccun. Bee ornesammTHEIE co-
CTaBbl ¥ MaTepuasbl pa3paboTaHbl HA OCHOBE COBpE-
MEHHBIX HayYHBIX JOCTDKEHHI YYCHBIX XHMHYECKOTO
takynereta MI'Y um M.B. JlomoHocoBa, paGoTaiommx
B TECHOM COIpPYXeCTBe co crielimanncTaMmu AQ "Moca-
Hepro”, U 3aluIeHsl mareHtamu Poceuiickoit ®epe-
pauuu. Creunamnctamy HITO "YHuxuMrek" nposo-
JATCSt KOHCY/IBTALMH 110 HCTIONB30BAHHIO OTHE3AMINT-
HbIX MaTeEpUAIOB, 00yUeHHEe NEPCOHANIA TEXHONOTHH
HAHECEHHS TIOKDBITHA.

Bopo-ancnepcHoHHas OrHe3amiUTHas 0acTa
OT'PAKC-B npenHasHaueHa 1/ 3aUIMTH MEKTPUYEC-
KHX Kabenei (B TOM YHclie B IOITMITUICHOBHX 060J104-
Kax), HaXOMLIKXCS B 3aKPHITHIX, TECHBIX, TUIOXO IPO-
BETPUBAEMBIX NOMEINEHUsIX. ToNIIMHA MOXPHITHA 1TOC-
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Ounuennslii rpadur

» |IIpupoanbiii rpadHT o CBepxuncTLIi rpaduT

Xumnueckas
OYHCTKA

TepmoouucTka

Creyuanvnas obpabomka ouuwyennozo epaguma

WHTEPKAJIMPOBAHHBI TPA®UT

A 4

TEPMOPACIUNPEHHBINA
TPAGUT

Ilpoxamxa

I'padurosas ¢poasra "I'padaexc"

CaJbLHHKOBBIE
KOJIBLlA

Ilherensie HAOMBKH

Mpoxnaaxu

ApMHpOBaHHbIH
rpa¢puToBbIH JIMCT

YI0THHTEJbLHAS JIEHTA

PuCyHOK. TeXHONOruNeCkmi UK Bbinycka rpagurosod onbru Tpa®dnexc”

Jie BhICHIXaHNd — 0,5 MM, [UIOTHOCTS 1,4 T/cM3, macTa
o0/1anaeT XOpoIIei 3NACTHYHOCTHIO H TEIIONPOBOXHO-
CTBIO (He TPEOYET CHIKEHHA TOKOBHIX HAarpy3ok), co-
XpaHdeT KCIJyaTallHOHHBIE CBOMCTBA B AMAMNa30He
temneparyp oT —50 no +50 °C, ueHa macthl B 2 pa3a
HILXE [IeH 3apy0exXHbIX aHanoros. [lacta cepruduuu-
poBaHa Ha cooTBeTcTBHE TpeGoBanuaM HIIB 238-97.
Haubonee KpYITHBIME TOTPeGUTEASIMY ITaCThI ABISIOT-
cs npeanpuats AQ "Moc3Hepro” ¥ ropoacKoe X03si-
ctBo . Mocksnl. [lo pe3ynsraTaM HCIBITAHUA Ha 1O~
jurone T31I-23 AO "MocaHepro” orxe3alurHas na-
cra OTPAKC-B pexoMeHaoBaHa Uil NpUMEHEHUS Ha
sHepreTHyeckux npeanpuatuax PAO "EDC Poccun”.

BoJo-aMCHEPCHOHHAA OTHE3aMMTHAA NACTA
OI'PAKC-B-CK npenHa3HayeHa [UIs 3alUThi METALTH-
4eCKUX KOHCTPYKIHUi, PACIIONOXEHHBIX B 33KPHITHIX
rioMenieHusX. ToNIIMMHA CI0St HAHECEHHOTO ITOKPHITUA
3aBHCHT OT TpebyeMOTo 1peJieia OTHECTOMKOCTH 3~
IaeMON KOHCTPYKHMH. 1IBeT BOAO-AMCTIEPCHOHHBIX
nact 6enbLif, MOXEeT BapbUPOBAThLCS OKPAlIMBAIOILMMH
Jo0aBKaMu.

Orxe3almMTHAA NACTA NOBbICHHON aAre3Un U BJAA-
rocroiikoctn OT'PAKC-M npexHaszHaueHa JUIsl 3aly-
Thl MEKTPHUECKHX Kabenei (B TOM YKC/E B TOJU3TH-
JIEHOBBIX 0G0I0UKAX), HAXONSIIAXCS B YCIOBHAX ITOBbI-
ILIEHHO} BAAXHOCTH WIM Ha OTKPHITOM Bo3ayxe. Ton-
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LHA HAHECEHHOTO MTOKPLITHA 0,8 MM, ITOTHOCTL — 0,8
r/cM3, moTpeGHTeNbCKHE KayecTBa aHANOTHY-
HBl IKCIUIYaTAallHOHHBIM XapaKTEPUCTUKAM TIACThI
OI'PAKC-B. Lper mactsl — YepHBIid, CalaTHHI, TeM-
HO-60POBEIA U Ap. BaXHEIM MPEUMYILECTBOM NacThl
OI'PAKC-M sBisieTcs Xopolasi aaresus K nomruMep-
HBIM MaTepuaiaM, B YaCTHOCTH, K MEHOMONUYPETaHY,
KOTOPBIit 4aCTO UCMONB3YETCS TS TETUTON30ALHH, O11-
HAaKO IPH ITOM TpebYyeTCs MPOBENCHUE MEPONPUSTHIL
1o oryesammure. [1acta ucnons3yetcs Taxke 8 AQ "Tio-
MeHb3Hepro” U AO "KupossHepro”,
IMacra OTPAKC-M-CK npenasHayeHa i 3aim-
THl METAIOKOHCTPYKLMH B YCIOBMAX MOBBILIEHHOMN
BJAXHOCTH M Ha OTKPHITOM Bo3ayxe. Tomwuua chos
HAaCTEl 3aBUCUT 1S YCTAHOBNIEH HOTO JUIH 3aIIMLIAEMOit
METAUIOKOHCTPYKIIMH NIPEAE/A OTHECTOHKOCTY.
TepMopaciunpsonmiics OrHe3aMMTHbIH MaTepran
OT'PAKC-JI BhInycKaeTcs B BUAE PYTOHOB WIH THOKUX
I1acTHH IuprHoH 1o 1800 MM 1 Tomumuoi ot 0,5 1o
4,0 MM, npeHa3HaYeHHBIX A9 NOBBIIIEHUS Tpefena
OTHECTOHKOCTH METALTHYECKHUX U AEPEBSHHBIX 1BEPEl
W IpyrMX KOHCTPYKUMH, JUIS U3TOTOBJIEHUS TIPOTUBO-
TOXAPHLIX ABEpEH M BEHTUNSLMOHHLIX KJIanaHoB.
[LrotHoCTh MaTepuana 0,8 r/cm3.
TepmopacmupsIOmMuicS OrHE3AWMTHBIA MaTepHaT
OTI'PAKC-IT — snactuuHslit ynipyruit npoduib pasmmy-
HOTO CeYeHUS M KOH(UTYpaLluy, NpeJHa3HadeH Mis
NOBHILIEHHS NPEJeNIa OTHECTORKOCTH JEpeBIHHLIX BE-
peit, OKOHHBIX IPOEMOB, NIEPErOPONOK, U3TOTOBICHHS
MOXAPHBEIX METALTMYECKUX IBEPEH BEHTUISILUOHHEIX
ki1anaHoB. ILiotHocTs Matepuana ot 0,9 no 1,3 r/cm3.
OpraHu3oBaHO CepHitHOE NPOM3BOICTBO OTHE3a-
muTHeIX Matepuanos cepuu OI'PAKC. B nepcnekru-
BE HaMeYeHa peanu3allid MPOTPaMMBbl DACUINPEHHS
TIPOU3BOMCTBA OTHE3AUUTHOR MPOAYKLUMH C LENBIO
00eCIIeYeHUs He TONBKO MPEANPUITHI 31eKTPO3HED-
TeTHKH, HO ¥ IIPOMBILUICHHBIX NPEANIPUSTHIL APYTUX
OTpaciel, 06bEKTOB FOPOACKOTO X034 HCTBA, B TOM YHC-
Jie TMHU# KabeabHoH CBA3HU, KOJLIEKTOPOB, aBTOTpacc,
NPOMBIIIEHHOTO ¥ TPaXAAHCKOTO CTPOUTENLCTBA,
TPAHCNOPTa (KENE3HOAOPOXHOIO, METPOTIONHTEHA,
ABTOMOOWIBHOTO U [Ip.), PELIEHM CIIEIIMAbHBIX 34134,
Hcnonv3opanne rpadurosoro MaTepumana
"Ipa®nekc” w1s YIIOTHEHHS! SHEPTETHYECKON apMaTy-
DBl NIO3BOJIUJIO NECATKAM 3HEPrETHYECKUX NPEATIPUS-
it Poccun (sneprocucrem, TOC u ADC) yayywmts
CBOM TEXHUKO-3KOHOMNYECKHE NOKA3ATENH:

~ B 3..5 a3 yBENMYUTb MEXPEMOHTHBIE CPOKH HC-
TOJIB30BAHMS apMATYPBI, IIOBBICHB TEM CaMBIM 3KO0-
HOMMYECKYIO 30 eKTHBHOCTh SKCIYaTaLUM 060-
PYIOBaHUS;

— DPacHIMpUTE Marna3oH paboyux mapaMeTpoB apMa-
TyDPHI 110 TEMIIEPATYpE, NABNECHUIO M YCTOMYUBOCTH
K XHMHYECKH aKTHBHEIM CPEIaM;

— CHM3HMTb aBaPUUHOCTD W 00ECIIEYHUTE IKOJOTHYEC-
KyI0 6€3011aCHOCTb TIEPCOHANIA SHEPTETHYECKUX
NPERTPUATHH;

— CHM3HTb 3aTPATHl Ha PEMOHT, TaK KaK CajlbHUKOBEIE
ynnotHenus U3 "Tpa®nekc” He TpeGylor nepedus-
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K¥ M IOATSKKY B TSHEHUH MEXPEMOHTHOTO IIEPH-

ona 4...6 net paGoTh apMaTyph.

Bornee BLICOKast HAIEXHOCTH YIIOTHEHHS IPAKTH-
YeCKM MCKIII0YacT NIAPEHUE apMATYPHI, YTO KpaiiHe Bax-
HO 1 HOPMaJIbHO# paboTH 3JIEKTPOTEXHUUECKOTO
000py10BaHMs, HATIPUMED, INEKTPOTIPUBOA, YCTAHOB-
JIEHHOTO Ha apMaType, TaK KaK ITOBHIIIEHHAs TeMIIe-
patypa ¥ BAZXHOCTb NPU NAPEHNH CATLHUKOBOTO YII-
JOTHEHMS OBICTPO BHIBOJAT M3 CTPOS NEKTPOLBUTATE-
JIH, JIEKTPOMATHUTH U T.11. MOXHO OTMETUTS EILiE OIHO
TOCTOHHCTBO — CHUXEHUE KO3DODHLUHMEHTA TPEHUS CO
WITOKOM M 1IMHHICIEM 0 CPABHEHHIO ¢ TPAIHLMOH-
HHIMU HabuBkamu tuna AI'-50 n AT-1.

Onbir npumeHenus "Tpadrekc”, HaKOMIEHH b ¢
Havana 90-x ronos Ha TOC Mocauepro, TioMeHbaHED-
ro, Yensbanepro, Jlenanepro, Jlenunrpanckoit, Kyp-
ckol, CmoneHckoit, Kossckoit ADC, nossonser cae-
J1aTh BBIBOA 00 MCKIIIOYUTENBHON BHITOMHOCTH MPUME-
HEHUA 3TOrO MaTepuala, 00YCAOBICHHOM ero Halex-
HOCTBIO ¥ JONITOBEYHOCTRIO.

Ha Bcex TenIocunoBbIX YCTaHOBKAX MPOMBILLICH-
HBEIX TIpeAnpHATHaX nipuMeHeHue TPT "Tpa®dexc” pe-
WAT IPo6IEMBl SKOHOMUYHOM U HAjIeXHOH paboTEl
CAIBHUKOBLIX YIIOTHEHHI BCEX BALIOB apMATYPBI.

Hns apmatypn Bhicokoro gasiaeHus HITO "Vuu-
XMMTEK" NIOCTABJISET KOMILIEKTH YILIOTHEHHHt KI'D, B
COCTaBE KOTOPHIX, KPOME YIJIOTHHTEJBHEIX KOJEl,
MMEITCA 1IBa KONbLA, apMUPOBAHHbBIE HEPXaBEIOLLIeil
CTa1bl0. VX Ha3zHayeHHe — MPeIOTBPATUTD BhIABIH-
BaHue Matepuaia "Ipadiexc” B 3a30pHI 110 IUTOKY, a
TAKXE MCKJIIOYMTh BRIHOC M3 CAlbHMKA ITPMIIUIILINX
YaCTHL OPU JTBHXKCHMHU LITOKA.

Mg apMatyphl Huskoro gasnenus HITO "Yauxum-
TeK" MOCTaB/IseT HAGMBKY rpaduTOBYIO IieTeHylo HT' P
PasIMYHEIX MOOMQUKALMIA, 2 TAK Xe HU3KOIUIOTHHIE
konsiia KI'H, KoTophie npy ycTaHOBKE JIErko paspesa-
IoTcq 1714 vX 60KOBO#f 3aBONKM Ha wToK. s cpen ¢
BbICOKOM MPOHHLIAEMOCTHIO B KOMILIEKTE NOCTABASIOT-
cs xonbila u3 KoMmnosura TETPAKC mapku ®-Ip25,
0012101 Me HU3KOM [TPOHKLIAEMOCTBIO.

Hns Txensix HedTENPOAYKTOB B KOMITIEKTE [O-
CTaBJIAIOTCH KOJIbLA, apMHPOBaHHBIE HEpXaBEWLIEH
CTJIBIO, I MCKIIIOYCHHS BHIHOCA M3 CANTBHUKA MPH-
JMIIIMX K HITOKY YacTull ryapoHa (6MTyMa) BMecTe ¢
marepuanoM "Tpa®rekc".

Benymue npeanpustis mo npousBoaCTBy SHepre-
THYECKO# apMaTyphl, Takre Kak AQ "Uexosckuil 3aBoz
SHepreTHyeckoro MammHocrpoeHusa” (H35M) u ITIK
"CrutaB” B TOCTIeAHHME FOMB OCYILECTBHIH MIOTHbIN me-
pexosl Ha canbHUKOBHIE yrutotHeHus u3 TPT Bzamen
acOeCTOBBIX MaTEPUAIIOB.

BaxHbBIM crecTBMEM Mepexojia Ha MaTEpHAIb
"[pa®rnexc" npy IPOU3BOICTBE IHEPTETUYECKOI apMa-
TYPHI €TI0 CHILKEHKE B 1,5...2 paza METaIOEMKOCTH
4pMaTyphl, YTO [TO3BONIKIO NPUBECTH 3TOT NOKA3aTeNhb
K MEXIYHAPOIHOMY YPOBHIO.

Ha sHepreTHyecKoif apMaType BhICOKOIO JaBIEHHS
npon3eoacTsa Y39M canbuuk us "Tpa®uexc” mosso-
JAET YMEHBIIUTD BBICOTY CAILHHKOBOTO Y3/1a 10 6 KO-
Jiell B YIIOTHEHHH [0 LITOKY W 110 2 KOJIEI IO YILTOT-
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HEHUIO KPHIIIKK ¢ KOPIYCOM. YMeHbIlleHHAas BHICOTA
CATLHMKOBOM HAOMBKYU U OTCYTCTBHE €€ IPUTOPaHHUS K
CONPATaEMBIM JETAIM 3HAYHTEIBHO YIPOIIAIOT pas-
GOpKyY CaJTLHUKOBBIX Y3/10B 10 LITOKY ¥ 1O [IaBaIOIeit
KPHBILIKE.

BHenpenue rpa¢utosix ymiotHeHu# Ha Y3DM
MIO3BOUJIO IOBECTH pecype pabOTH YIUIOTHEHMS C 2 10
10 nier, yTO NOBBIIAET HANEXHOCTH APMATYPhl M CHHU-
XaeT 3aTpaThl Ha 06CTyXuBaHKe obopynosanus. Canb-
HHKOBBIE YIUIOTHEHHUS Ha OCHOBE rpaduTa He TpelyloT
JONOTHUTENIRHON ITOATSKKY B MPOIIECCE DKCIUIYATa-
LMK, TaK K8K HE MMEIOT COCTABMAIONIUX, KOTOPHIE BBI-
TOparoT MPH BBICOKOH TeMnepatype. Kpome Toro, mpu
UCIOJIb30BAHNH YKA3aHHOM CANbHUKOBOI HaOUBKHU
YMEHBIIAETCA U3HOC M KOPPO3US LITOKOB U LIMHHE-
Jiei apMaTyphl.

CpaBHuUTE/IbHBIE UCTIBITAHUS PA3THYHBIX YILTOTHH-
TELHBIX MATEPHATOB Ha KOPPO3HIO CO LITOKOM apMa-
TYPBI ZATH CIENYIOUIME Pe3yTbTaTH:

— acbecTocoiepXaluas cafbHUKOBas HAGWBKA 32 CEMb
MECHUEB HCTIHITAHHMI UMEET 3HAYUTENBHOE KOPPO-
3MOHHOE BO3ACHCTBUE;

— canbHUKoBag HabuBKa 13 TPI ¢ comepxanuem yr-
neponia 95...98 % ocraBisieT Ha WITOKE Ciebl KOp-
DO3WH;

— CaJIbHUKOBas HabWBKaA, II0CTABAEMAs B HACTOSIIEE

Bpems u3 TPT "Ipadiekc” ¢ comepxanueM yriepo-

12 99,5...99,8 %, ocTaBiger Ha LITOKE CIEXb KOH-

TaKTa, 663 BUIMMOI KOPPO3UH.

IToBrIIEHHE HAEXHOCTH ¥ 3KOHOMUYHOCTH 3KC-
ILUIyaTallM¥ apMaTypHl ¢ YIIOTHEHUSIMH HA OCHOBE
"Ipadnekc” 06YCIOBAEHO He TONBKO €ro YHUKANbHbI-
MH GU3BMKO-XMMHYECKMMH CBOMCTBAMH, HO M OTCYT-
CTBUEM BBHI3BIBAIOIIMX KOPPO3UIO METAIa apMATypPhI
MpUMECEH, YTO O3BOJISAET IPOBORUTH MOJHYIO COOPKY
M HCIBITAHHE ApMATYPHl Ha 3aBOJE-U3TOTOBUTENE C
TIOC/IEAYIOIMM rapaHTHITHBIM XpaHEeHHEM B COBPaHHOM
BUIE B TCUEHHUE 2—4 JIeT.

Ipumenenue "Tpa®nexc" ¢ GTopomIacTOBEIM I10-
KPBITHEM H KOMIIO3MTOB Ha €10 OCHOBE IIPH NPOU3BO-
CTBE 3aIIOPHOM apMaTyphl BMecTo achecTa Jalo BO3-
MOXHOCTb CHU3HTb KO3(DMULMEHT TPeHUs B YIUIOTHE-
HMSIX, YTO NO3BOJMIO NEPEHTH Ha MajioraGapuTHHE
perynupyeMbie SIEKTPONPUBOLHL, YIPABIAEMEIE C 110-
mouisio 9BM. B kauectse npuMepa s bekTHBHOTO Uc-
NONB30BaHMA YInoTHEHHS U3 TP MOXHO npusecTu
nuTarebHblit Knanau Dy 400 jia ADC, cipoekTtypo-
BaHHbIA OAO U3DM coBMecTHO ¢ GupMoit "Cumenc”,
B KOTOPOM NPHMEHEHBI 5 Pa3iMyHbIX BUJIOB YILIOTHE-
Hui Ha Gase "Tpa@nekc". Kianan yenewso npomes
HCTIBITAaHUH, B PE3Y/ILTaTe KOTOPBIX ObLT BHIMTPaH TEH-
Aep Ha IOCTaBKY MapTuy M3eauit Ha Banakosckyio
ADC. PaGoTa 1o noaroToBKe K MOJHOMY NEPEXOAyY Ha
ymoraenus U3 TPT "[pa®rekc” Benercs Ha AJeKCHH-
cKom 3aBofie "Taxnpomapmarypa”, [Tensatsoxnpomap-
Matypa, bapHayneckoM kotensHOM 3aBoge, Taranpor-
CKOM KOTeIbHOM 3aBofie "KpacHEIH KOTenbIuuK".

YHUKQIbHBI ONBIT HAKOILIEH COBMECTHO ¢ Kypran-
ckuM 3asonoM "Kopset'. 14 YIIOTHEHUS CheMHBIX

celien WHOepHEIX 3alIBIDKEK, TIPOM3BOASLIMXCS CEpHHi-
HO B3aMEH DE3MHOBHIX MaHXET U CTAJILHBIX IPYXHUH,
Ha KaXJIOM CEJUTE YCTAHOBJIEHO Mo onHOMy Kousiy KI'®
13 "Ipad®nexc", OXHOBPEMEHHO BHIIOMHAIOLEMY (BYH-
KUMHY YIUTOTHUTENS Y NpyxuHel. Konbua KI'® cusnu
OTpaHMYECHUs TT0 TEMIIEPAType 1A 3aABIIKEK, TaK Py
paboTe Ha HeTeNPOAYKTaX YIVIOTHEHUE MOXET IKCH-
JryaTHpoBaThcs npyu Temmneparype 450 °C u Brlle.

HIIO “YHuxuMTeK" roTOBO COBMECTHO CO BCEMH
3aBOJAMM, OPraHU3aUHSIMH U HedTenepepadaTbiBalo-
MM 33BOJAMHM TIPOBOUTD PabOTY 10 3aMEHE TpanH-
LMOHHEIX YIUIOTHEHUH apMaTyphl Ha YIUTIOTHEHUS U3
"Tpa®rekc” 11 paciMpeHns mapamMeTpoB Mo TeMIie-
paType, NaBJICHUIO U YCTOHYMBOCTH K XMMHYECKH aK-
THBHEIM CpEIaM.

TPT "Ipadrekc” u usnenus U3 HETO UMEIOT Ype3-
BBIYaHO LIMPOKUH CIIEKTP TEXHOJNOTMYECKUX M KOH-
CTPYKTOPCKMX BO3MOXHOCTEH [1s1 00eciie e HUs HEoO-
XOIMMBIX T10Ka3aTe/IcH 10 YIPYroCTH U TUIOTHOCTH Ma-
TepHaNa, 10 COYETaHHIO rpadUTOBOrO YIUIOTHEHHS C
APMUPYIOIMMH CTATHHBIMH 9aCTAMM YIUIGTHUTSIBHO-
TO U3NENHS.

Texuonorusa coeauHerus ropomnacta-4 u rpadu-
TOBOrO Marepuana "Ipadrekc” Mo3BonsgeT NOAYYUTH
HOBBHIA KOMITO3ULMOHHBIH MaTEPHAT C LIMPOKUM Ua-
NIa30HOM KOJTMYECTBA KAXIO0TO U3 KOMIIOHEHTOB OT 30
10 97 %. KoMno3uuuoHHsI# Matepuan GpToponnact
"Tpa®nekc” umeer o6o3navenue ®-Ip2s, G-Ips0,
®-Ip75, rae uubpoit 0603HaYAETCH MPOLEHTHOE CO-
Iepxanue matepuana "Ipa®nekc”. Komnosur ®-Ip
obecnieynBacT NOMy4eHUEe MaTepHaa C HOBBIMH IIOTpE-
OMTENLCKMMHU CBOJCTBAMH 32 CYET COYETAHMS TYYIIUX
cBoO#CTB (ropomnacta-4 U rpadpuTOBOrO MaTepuania
"Ipa®nexc".

HITO "YHuxuMTeK" HAKOILIEH 3HAYMTENBHBIH OTIBIT
paboTHL MO 3aMeHe TPAIMIIMOHHOM MITKOM CATEHUKO-
BO! HaOMBKM OTEYECTBEHHOTO M MMIIOPTHOIO MPOM3-
BOJCTBA Ha KoMIuiekTH U3 TP "Ipa®rexc”.

BricokoadpexTuBHEIE CATBHUKOBLIE YILIOTHEHHUS
u3 TPT "Ipa®nekc"” 11 HeHTPOGEXHBIX, ITYHXEPHBIX
HacOCOB, KOMITPECCOPOB JIIOOBIX MomUbHKaLIMi, pa3-
MEPOB, pabOTaloLINX B PA3IMYHEIX CPEAAX, OCTABIIS -
I0TCS B BUAE KOMIDIEKTOB, COCTOAIIMX U3 TpeX THIOB
KOJIeL, KaXI0e U3 KOTOPLIX BHIIOJIHAET CBOKO (BYHK-
LHIO;

— YIUTOTHHTE/IbHbIE CAIBHUKOBBIE KOJIbLA; IOCTABNS -
I0TCS B BJIE BUTBIX KOJIEL HU3KOM IUIOTHOCTH THIIA
KTH, nu60 B Bune HAGUBKY rpadUTOBOM MIIETEHOM
HI®;

— KOJIbLIa TMIIA "CIHABHY", HEOOXONMMBIE [/ UHTEH-
CHBHOTO OTBOJIA TEILIa OT Baia K KOpIyCy HAcoca,
M3TOTaBIMBAIOTCA B BH/E CMOCHBIX KOJIEL;

~ 3aMBIKAIOLIME KOMBLIA C MATOH MPOHNLAEMOCTHIO

M3roTaBIMBAIOTCA U3 KOMIIO3UTHOTO MaTepuaina

O-Ip.

Hns paboyux cpen ¢ TBepALIMY IPUMECIMH, B3BE-
CAMY WIH KPHCTALTU3YIOLIMXCS NP OXJIAXAEHHH, 1O~
TIOTHUTENIBHO YCTaHABNMBAIOTCS IPA3E3AIUUTHBIE KOMb-
11a, apMUPOBAHHBIE HEPXKABEIOILE CTANIBIO WM IPYTUM
METAIOM.
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Wwmes st rpynmiel konent, HITO "Yauxumrek” noa-
XOOHT K KAXIOMY Y37y CATBHUKOBOTO YIUIOTHEHUA MH-
TUBMAYATbHO, NMoabupas B 3aBUCKMOCTH OT paboyeit
cpenbi, OT JaB/ieHHS ¥ TEMIIEPaTypHl Habop Kolell Ta-
KMM 06pa3oM, 4ToOsl 00eCEeYuTh MAKCHMANBHYIO 3a-
HIHTY CAABHUKOBOTO YIUIOTHEHHUS , M 3TO OTIMYAET HAlll
I0AXOJ OT TPATHIIHOHHOTO BAPUAHTA UCIIONE30BAHHS
HaOUBKY IUIETEHOM, B KOTOPOI MBITAIOTCH COSAUHUTD
BCE YKa3aHHBIC CBOMCTBA.

OIbIT 3KCIUTYaTAllMK TTOKA3aM, 4YTO KOMIUIEKTHI yIl-
jgotHenuit u3 TPT "Tpa®nexc”, sumyckaempie HI1O
"YHUXHMTEK":

— 3HaynTenbHO 3 deKTHBHEE CYLIECTBYIOMMX acte-
CTOCOJEPXAIIUX, YIIEBOTOKOHHHIX ¥ UM MTOJOOHBIX
HaOMBOK;

— jnomyckaior paboTy Hacoca 6e3 NpoTeyeK;
— YBENMYHMBAIOT CPOK CNYXOBI B HECKOJIBKO Pa3;

— JONYCKAIOT NMOBTOPHOC UCIIOJIB30BAHHUEC KOMILICK-
Ta YIUIOTHEHHUA OCJIE pEMOHTA HACOCa,

— obecneynBaoT paboTOCIOCOOHOCTh Ha BOJE MpH
temriepatype 1o 200 °C ¥ Ha HedTenponykTax npu
temnepartype 300 °C;

~ TO3BOJIAIOT paboTaTh MPAaKTHYECKH 6€3 M3HOCA Y-

Gainku (Baja) B TeUYEHKE roga.

MOCKOBCKHE TEIUIOBHIE CETH TTOTHOCTDIO TePelLLTH
Ha KOMIUIEKTH CaTbHUKOBHIX YIIOTHeHHI u3 TPT
"Ipa®uekc" Ha CETEBBIX Hacocax Ha ropsyeil BOLeE C
temnepartypoit go 150 °C.

Ha nopmnessix Hacocax [T Pazanckoro HIT3
ofecrieyeHa HagexXHas paboTa ITyTeM YCTAHOBKH YILIOT-
Henuit u3 TPT "Tpa®nekc” mpu pabote Ha GuTyMe €
temniepatypoit 200 °C u deHo0coAEpXKALNX CPEAAX.

Ha nuymxepHBIX Hacocax OTEYECTBEHHOTO MPOH3-
BoacTea CrispaHckoro HII3 nipu pabote Ha aHTUKOD-
PO3UIHOM XXHAKOCTH C BHICOKON TEKYYECThIO TPAIHLIM-
OHHbIE MAHXEThI M3 PE3HHBI M (PTOPOIUIACTA HMIIOPT-
HOTo MPOU3BOACTBA He obecneynBanu paboty 63 npo-
TEYEK; YIUVIOTHEHUS mepebupanuch nocie 2—3 gHen
skcmnyataund. KoMmnnekt ynnotHeHnuit u3 TPT
"Tpa®nexc” bonee 6 MecsaueB paboraer 6e3 IPoTeyex.

Ha HAK "A3o1" (. HOBOMOCKOBCK) Ha TUIYHXEp-
HoM Hacoce pupme URAGA npu paboTe Ha aMMHake
(P,=200 xrc/cM?) npumenenye yrnotHeHuit us TPT
"Tpa®rnexc" no3BoMIO BABOE YBEINYHTD pecypc pabo-
ThI 10 3aMEHBI YIVIOTHEHUH B CPaBHEHUM C TpaAUIIU-
OHHOH IuTeTeHO) HabMBKOH Ha OCHOBE QTopoIUIacTa
"Packungsring”,

Ha Crizpanckom HII3 Ha yecraHoBke KT-2 canbu-
KOBOE YILTOTHEHHe LieHTpobexHoro Hacoca HK210/200
u3 acbectopoi nporpaduyeHHo HaOUBKY B 00EPTKeE
U3 aTIOMUHIEBO# QONBIH NMpH paboTe Ha TLKEIOM ra-
30JIbJIE UMENO CPOK CyxOnl 8...12 yacoB. KommiekT
canbHUKOBLIX yrnotHenuit TPT "Tpadraekc” otpabo-
Taj1 0e3 3aMeYaHuii pU HempepbiBHON pabote 60 ya-
coB, YT0 obecneunso 3anyck yctaHosku KT-2, mocne
4ero Hacoc OBUT OCTAHOBJIEH B PE3EPB.

Ha cBeTnbix He(TENPOAYKTAX NpPH TEMIEpaType
60...250 °C KOMIUIEKTH CATBHHUKOBbIX YIUIOTHEHHA M3
TPTI' "Ipa®nekc” Ha necATKax Hacocax paboTaioT Ge3
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3amedaHmil Gosee 6 Mecsues, Torla Kak acGecTopas
niporpaduyeHHasd HabMBKa HMEET CPOK CIYXOBI 10 3a-
MEHBI He 6oJiee OTHOTO MecHlIa.

Ha Cuispanckom HII3 skcnepuMeHTATbHEINA KOM-
IIEKT CATbBHUKOBOTO YIUIOTHEHHUS LIEHTPOGEXHOTO Ha-
coca Ha ryapoHe ¢ Temrneparypoit 450 °C orpaboran §
mecsiieB. Cpok Cyx0bl TpaIMUMOHHBIX HABHBOK 10
3aMeHHl He npeBbimaeT 10 gueit. ITocne pa3bopku Ha-
coca T0 COCTOSHHIO YTUIOTHEHHS TIOATOTaBIMBAIOTCS
peLIeHHMs TI0 COCTaBY KOMIUIeKTa yIutoTHeHui u3 TPT
"Tpa®nekc” nns nepenayy 3aMHTEPECOBAHHBIM 3aBO-
JIaM B OIBITHO-NIPOMBIILIEHHYIO 9KCIUTyaTaluIo.

Ha Kyit6rnuesckom HIT3 koManexT canbHUKOBbIX
ynnotHeHu# U3 TPI "Ipa®iekc” neHTpo6exHOro Ha-
coca otpaboTan 6e3 3aMeyaHuid JBa rofa Ha COMAPKE C
remnepatypoii 80...200 °C. B kanuTanbHbI PeMOHT
Hacoca He 0OHAapyXeH M3HOC KOMILIEKTOB CaJIbHUKO-
soro yruiotHenus u3 TPI" "Ipa®nekc” u pybaluxu Bana,
B CBA3H C YeM YIUIOTHEHHUE HE 3aMEHSUTOCH (00aBneHo
OJTHO KOJBIIO) ¥ OCTATOCH JUIS JalbHEHIIel aKcya-
TalHH.

HIIO "YuuxuMmTex" miaaHupyer 06001UTH TOJOXH-
TeJIbHBIA OITBIT BHEAPEHNA KOMILUIEKTOR CATbHHKOBBIX
yrotHennit n3 TPT “Tpa®iexc" Ha EHTPOGEKHBIX
Hacocax Io nepekayke 6eH3UHA, AM3TOIUIMBA, PACTBO-
puTeneii, heHOIOCOAEPXAIINX U APYTHX Cpell. YKa3aH-
HBI ONHIT LIEHEH TeM, YTO OH HAKOIUIEH Ha LEHTPO-
GeXHHIX Hacocax, paboTaONIMX B TYCKOBBIX PeXKMMax,
a TaKXxe NpH HATAYMA PUMECEit, Ha KOTOPHIX TOpLIE-
Bhl€ YIUIOTHEHHS HE MOTYT 00€CTIeYNTh BRICOKYIO Ha-
JEXHOCTb.

Mo noxyMenranuy HITO “"Yauxumrek” Ha OMCKOM
HII3, saBomax "KpachoneHuHckHedhTs" M "Ypaiined-
Tera3” Qs UMIOPTHHIX HEHTPOOGEXKHBIX HACOCOB
(CIIIA, ®pannus, [epManus) ¢ TOPLEBLIMY YILIOTHE-
HUSAMHE 1IpH paboTe ¢ HeTENPOAYKTaMH IPH TeMIiepa-
Type 10 400°C u3 ponbru "[padrexc” M3roToBNCHH Y-
JIOTHEHHA TTO KOPIYCY H Baly B3aM€H YIUIOTHCHUH U3
TPT, mocTaBnsieMBIX IO UMNOPTY. 3aTpaThl Ha OILIATY
pabor HITO "Yruxumrek" 1o paszpaboTXe ¥ M3roTOB-
JIEHMIO OCHACTKH, H3ToTOBNIeHMIO S0—100 KOoMILIEKTOB
YIIOTHEHHt He TPEBBIMIAIOT CTOMMOCTH HECKONBKHUX
KOMILIEKTOB YIUIOTHEHHH, 3aKyTIaeMEIX TI0 UMIIOPTY ¥
3aBOJIOB-HM3TOTOBHUTEJICH HACOCOB.

o noxymenrtauuu HITO "Yuuxumtek" u3 donbru
"Ipa®rekc” Ha Kyitosrmesckom HII3 usrorasmusaiot-
s YTUTOTHHUTEH 110 KOPITYCY U BaJTy IJIsl YCTAHOBKH B3a-
MEH aHAIOTHYHBIX IETANCH paHHEe 3aKYIUIEHHBIX 10
nuMnopry B dupmMe BURGMANN B cocTaBe KOMIUIEK-
T4 TOPLEBOTrO YIUIOTHEHHSA Bala LEHTPOOEXHBIX HACO-
coB. Ha npuMeHeHMe YIUIOTHUTCIBHBIX U3ACANHA U3
TPT "Ipa®nexc”, mpouspogumeix HITO "Yuuxumrex”,
no 14-14 TeXHUUECKUM ycIroBHSM B focroprexHaasope
Poccuu monydeHo paspeiueHye Ha MX U3TOTOBeHUE 1
NPUMEHEHHE Ha NPEANPHATHAX XMMHYECKO#, HedTe-
nepepadarsiBalonied 1 HepTeXMMAYECKOH TPOMBILI-
JICHHOCTH.

HITO "Yauxumrex" nocrasnseT npoxaaaku [TATO
apMUpoBaHHbIe qHaMeTpoM a0 1000 MM, a Takxe JUCT
rpadMTOBHIN ApMUPOBAHHHLI MIHPHUHOH 620 MM B KOM-



TexHu4eckmue Hayku

TLIEKTC C HHCTPYMEHTOM 11O BHIPE3KE NPOKIAZOK Ha
mecte. B 2002 rony niiaHUpyeTCs OCBOMTb IPOU3BO.-
CTBO JIACTA IrpapMTOBOIO APMUPOBAHHOIO IIUPHHOM
1240 MM,

Hist 3aMeHBbl ac6oMeTaIMYECKUX IPOKIATOK 11O
TOCT 28759.7-90 u criupanbHO-HABHTHIX MPOKIANOK
no OCT 26.260.454-93 HITO "YuuxumTek" 0cTaBs-
€T pa3HOOOPA3HbIE THITH MPOKIANOK;

~ III'® neapMupoBaHHbIe ¢ 06TIOPATOPAMH M3 He-
DXaBeIOILEH CTa/IM 110 HAPYXHOMY M BHYTPEHHEMY
JHaMETpaMm;

— TIOT'® Ha cTabHOM OCHOBAHMY;

— II3T'® sapanbuoBaHHBIE (KaK KDYIIbIE, TAK U TIPS-
MoyronsHbie), B KotopsIx TPT "Tpa®nekc” noxo-
CTBIO WIH YAaCTHYHO 3AMMUICHH 060JI0YKOM 13 He-
PXaBeLIER CTaIN.

Ipoxnagxu nnaMetpom a0 1600 MM M3roTaB/HBa-
1orcst B YenabuHckoM Gutuane, a [ POKIATOK Iu-
ametpoM 1600...4000 MM MOCTaBISIOTCA COCTABHBIE Ya-
CTH /15 MX COOPKH Ha MECTE YCTAHOBKH.

Ha rennoo6Mennukax Crispanckoro HI13 no oun-

yOK681.5.01

CTKe HeH OT cepul (P=60 krc/cM2 u T=480 °C) Ha
(1aHUEBOM COENMHEHNU He CTANM YCTPAHATh TPAIH-
UMOHHBIE 1e(EKTHI B CONMPSKEHHH C BOCHMUTPAHHBI-
MU TNPOKJIAZIKaMH, a YCTAHOBUIAM TOJ IIPOKIIafKH JIeH-
1y u3 TPT "Ipa®nexc”. 3a rox skcryataunu Hu no
OIHOMY U3 IaHIIEB HET 3aMEYaHHUil.

HauGombumit addext nonydaercs npu komrekc-
HOH yctaHOoBKe ymnorHeHuit u3s TPT "Tpa®nexc” na
apMarype, Hacocax ¥ GJIaHLUEBHIX COCMHEHHSAX,

Ha Pasanckom HII3 Ha ycraHoBke A37/3 npu pa-
Gote Ha sKcTpakTHOM pacTsope (henon 80 %, Macio,
cMonet 20 %) 3aMeHa CaTbHUKOBBIX YILIOTHEHUH TOp-
mHeBbIX Hacocos Tuna TIJIT 60/25, canbHUKOBRIX yII-
JIOTHEHUH PEryIMpyIOMEeH apMaTypsl U NPOKJIALOK
{uiaHueBbIX COeNUHEHNMI TPYGOTIPOBOIOB H apMATyphl
UCKITIOUMIA TeYH paboueii cpefinl, YTO B TeUEHUE Tofa
KOPEHHBIM 00Pa3oM YIy4IINNI0 IKOIOTHYECKYI0 06CTa-
HOBKY B IPOM3BOACTBEHHOM KODIIyCE.

KomnnekcHoe npumeHenne Ha Kyit6simesckom
HI13 npoksianok ¢raHueBsIX apMHPOBAHHBIX 1 CAllb-
HHUKOBBIX YIJIOTHEHUI LITOKA apMaTyphl HCKITIOYHIIO
TEYH TAXKENBIX ra3oineii Ha ycraHoske ABT-35.

METOANKA NOCNEQOBATENBHOIO MHOMOLUAFOBOrO CMHTE3A ONTUMAJIbHbIX
YNPABNEHUIA

[.T. AkoBexko

TOMCKMI NONUTEXHUMECKI YHUBEPCUTET
E-mail: pgj75@yandex.ru

[Tpeanoxena MeToquKka noCren0BATENLHOMO CUHTE33 ONTUMANLHBIX YPABAEHMIA B IMHENHBIX 1 HEIAHEIHbIX CACTEMAX npu orparude-
HUN KOODAMHAT, OCHOBAHHAR Ha MHOIOKDATHOM YUC/IEHHOM PELLIEHNN BNGHEDEHLMANL HbIX YPABHEHN, METOZAX AUHAMUYECKOO npo-
"PaMMUPOBAHIA 1 IMUTALIMOHHOTO MOREMPOBAHUS, NPUHLMNEX "NIEPEMEHDI Le™ 1 "BEAYLIEro Craboro 38eHa". ONTUMANbHBIA 1o
DbICTPOALACTBING 33KOH yNPABNEHIUS CUCTEMOI COCTABARETCA U3 YADABAEHWIA, HARAEHHBIX LNA MalbiX LWAro8 BO BPEMS NEPEXOHOMD

npouecca.

BeegeHune

CHHTE3 ONTHMANBHEIX YIIPABICHUH B CHCTEMAX C
OrpaHMYEHHUEM KOODIUHAT TPAAHLHOHHEIMU METOAA-
MM HE BCEI/Ia BO3MOXeH. TpyTHOCTH BOHHKAIOT B C/Ty-
Yac M3MEHEHUA BOIMYLIAIOUIMX BO3NCHCTBUM M 3a1a-
HUH BO BPeM# TIEPEXOHEIX IPOLIECCOB. [TpoABIXEH E
K IJ100aIbHOM e OGHIYHO OCYLIECTBISETCH 3a CYeT
COOTBETCTBYIOLIEN KOOPAMHANWM JEHCTBHIA MOICHC-
TeM. [oGaibHas Uenb pa3BepTHIBAETCA B MOLLEH,
TPHYEM, YaCTO THUIb [TOCHE JOCTHXEHHS TTOLIENH T10-
SIBJIAETCA BOIMOXHOCTb OLIEHMTD 11eJIeCO00Pa3HOCTh
NPHHATHA TOTO WM MHOTO 3aKOHa ynpasieHus. Me-
TOR ZMHAMUYECKOTO MPOrPaMMHPOBAHUSA 1103BOJISET
peliaTh 3anayM, KOTOPHIE HE PEIaloTCs KJIaCCUYecKy-
MH METOJIaMH{ BapUaLIMOHHOIO MCYHCIICHUSA TTYTEM TIps-
MOW ONTHMH3ALIMHK HCXOAHOTO (DYHKIHOHANA, ONHAKO

¥ C €r0 NOMOLLBIO HE BCETIa YAAETC ONTHMU3MPOBATh
YIpaBJiEHHE B HEMHEHHEIX CUCTEMaX.

OnTuMu3aLMs 3aKOHOB YIPaBNCHHS TeXHOIOTHYEC
KHMH MPOLECCAMH B pealbHOM Maciutabe BpeMeHH
MHKDPONPOLIECCOPHBIMK CPEICTBAMHU C YYETOM HEJIH-
HEHHOCTe# M orpaHMdeHHH (a30BEHIX KOOPAMHAT Tpe-
OyeT pa3paGOTKH MPOCTEIX &ITOPUTMOB, CIIOCOGHBIX
00ecredrTh KAYeCTBEHHBIN CHHTE3 JMCKPETHBIX YIIPaB-
JISIOLIMX BO3AEHCTBHIA. JIist aTUX Uenei caenyer npu-
MEHATH HOBBIE HECTAHAAPTHEIE MOIXOIM, B KOTOPHIX
TpebyeTcs He CTONBKO HCKYCCTBO MaTEMATHKA, CKOJb-
KO XOpoIllee 3HaHWEe PaCCMaTPUBAEMOM TEXHUYECKOH
3aJa4M ¥ NOHUMaHUE TOTO, KaKUMH GaKTOpAMH MOX-
HO TipeHe6peYh U K KaKUM IOCAEICTBUSAM 3T0 NPUBE-
net. Co3aHHe TaKuUX AITOPUTMOB ONITUMATEHOTO Y-
PABJICHUS BO3MOXHO ¢ IIPUMEHEHHEM SIEMEHTOB JIO-
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