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PE3Y/IbTATbl TEXHUKO-TEXHOJIOTMYECKUX PA3PABOTOK
000 “HEDPTEFA3rEO®PU3UKA” U UX UCMOJIb3OBAHUE
NMPU CTPOUTENBCTBE U IKCNNAYATALMUU
HE®TEFA30BbIX CKBAXXUH

Mepeuvncnexbl paspaboTku OO0 “Hedrerasreodumsnka” B obnact TeXHONOrn 1
TEXHWKUN reodr3ndecKkmx nccriefoBaHuin CKkBaxviH. MNpuBeaeHs! NpUMephb! yCreLwHoro
MCMONb30BaHUA 3TUX paspaboTok.

KnoueBbie cnoBa: OO0 “Hegpmezaseeoghusuxa”, ckBaxcuHel, annapamypHo-npo-
2PaMMHbIE KOMNAEKCHI, Pa3pabomKu, pe3yn6mamsol.

Bo3spacraronue TpeOoBaHUA K JETAIbHOCTH Pa3BEAKU HOBBIX MECTO-
POXACHHI U TIOAIEPKAHUIO YPOBH 10OBIYH YITIEBOAOPOJHOTO CHIPhA Ha
JIEHCTBYIONUX MECTOPOKICHUAX AUKTYIOT HEOOXOIUMOCTE CYIECTBEH-
HOTO Pa3sBUTHA U CO3JAHUS HOBBIX TEXHOJIOTHH Te0()H3NYEeCKHX HCCIe-
nosauuit ckBaxuH (I'MC), oGecnieunBarouX NOJIy4€HUE T0CTOBEPHOU 1
Ka4eCTBEHHOU reonoro-reodusndyeckorl nHGpOpMAIUU IpU OJHOBPEMEH-
HOM CHWKEHHH 3aTpaT Ha CTpOMTENsCcTBO ckBakuH. OO0 “Hedreras-
reo¢u3uKa” OPUEHTHPOBAHO HA PEIIEHHME ITUX 3aJad U NpeJaraer Ha
poIHKE Teo(DHU3NISCKUX YCIIYT TEXHOJIOTHH, BKIIOYAIONIUE allaparypy,
[IPOrpaMMHBIE CPEICTBA, METPOJIOTHIECKOE 00eCTIEYeHIE, METOINYECKIE
PEKOMEHAALMH 110 IPOU3BOJACTBY PabOT AJIA MOIyYeHHUsS Ka4eCTBEHHBIX U
JIOCTOBEPHBIX MaTepPHAJIOB, a Takke MeTonuku uaTepnperannn [ MC mus
Ppa3IHYIHBIX TOPHO-TEOJIOTUIECKUX YCIOBHIM.
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TexHonorua TMC oTkpbiToro crBona CKBaXXKHH
KabenbHbIMM nNpubopamu

TexHonorus OpUeHTHpPOBAHA Ha pEIICHUE 3a7a4 JUTOJIOTHIECKOrO
pacuiIeHeHHUs pa3pesa, onpeneaeHus QUiIbTPalOHHO-eMKOCTHEIX CBONCTB
(PEC) u HedTera3oHACHIIIEHHOCTH B TEPPUTEHHBIX, 3)Py3UBHBIX H
KapOOHAaTHBIX KOJUIEKTOPAxX B MOMCKOBHIX, PA3BEAOYHBIX U HKCILTyaTalu-
oHHBIX ckBakuHax. [ UC mpoBoauTCst, B 0CHOBHOM, KOMILJIEKCOM METO OB
3IEKTPUYECKOT0, ANEKTPOMAarHUTHOTO, TaMMa- U KOMIICHCHPOBAHHOTO
HEHTPOHHOTO (110 TEMJIOBBIM MM HAITEILIOBBIM HEUTPOHAM) KapOTaxei,
raMMa-raMMa-IjIoTHOCTHOTO, aKyCTHYECKOT0 KapoTaxa, KaBepHOMETpHEH
Y MHKJIMHOMETpHEH. B mponecce kapoTaxa perucTpUpyIOTCs TAKXKE TEM-
Ieparypa U JaBI€HUE B CKBa)XKMHE, HaTsHKeHHeE reo@u3nveckoro kabes,
OCYIIECTBIIACTCS KOHTPOJIb HAIIPSDKEHUS INTAHUS ¥ IBIKEHUS MPUOOPOB
IpH CIlycKe Mprbopa U 3anucH MHOOpMAaIUH.

IIpu meobxomumocTu xkomiuiekc I IC momonHseTcs METOAAMHU JIUTO-
IIJIOTHOCTHOTO, KPOCCAMIIONBHOTO aKyCTHYECKOTO, SIePHO-MArHUTHOIO
KapoTa)ka B CHIBHOM MAarHMTHOM MOJIE, UMIYJIbCHOTO HEUTPOHHOTO,
CIIEKTPOMETPUYECKOIO FaMMa- U CHEKTPOMETPUYECKOTr0 HEHTPOHHOTO
raMma-KapoTaxKeu.

Jns uHTepnperanuu reopu3UIECKUe MapaMeTpbl TOPHBIX OPOJ IO
KaXXZJOMy METOIY BBINAIOTCSI OYMIIEHHBIMU OT T€O0JIOTO-TEXHUYECKUX
YCIOBUMA M3MEPEHUM ITyTEeM BBEICHUSI COOTBETCTBYIOIIUX ITOMPABOK 3a
YCIIOBHSI U3MEPEHUH.

KommekcHas MHOTOIIapaMeTpoBasi HHTepIpeTaius pe3yiasratos ['IC
OCYIIECTBIIAETCS IIyTeM 000CHOBaHUSI M CO3[IaHUS METPOPUINIECKHX 3a-
BUCUMOCTEM Il KOHKPETHBIX MECTOPOXKICHUN C YUIETOM Ja00paTOPHBIX
HCCIIEOBAHMM KEPHA M YCTAaHOBIEHHBIX 3aBucuMocteii [ IC—kepH.

ITIo pesynpraram I'MMC Ha OCHOBaHMHM MOCTPOCHHEBIX MMeTpodusnUec-
KHMX 3aBHCHUMOCTEH MPOU3BOAATCS JHUTOJIOTHYECKOE pACHWICHEHHE paspe-
30B, BBIJIEJIEHUE KOJUIEKTOPOB, pacIpeAeNieHue UX Mo TUIaM (TIOpOBEIe,
KaBepHO3HbIE, TPEIIUHHBIE, TPEIIMHHO-KaBEPHO3HEIE), ONpeaeIcHUE
ko3 unrentor obuieit u 3¢ HeKTUBHON TOPUCTOCTH, IPOHULAEMOCTH,
He(Tera3oHaChIIICHHOCTH.
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”
XapakTepucTuka Komnnekca kabenbHbix npubopos “Kackapg

ITepeuens meromos I'MIC, peann3yeMbIx KOMILUIEKCOM IIpubopoB “Kac-
Kax’, mpuBeneH B Tabm. 1. B cocraB xommiuekca “Kackan’ BXOOAT:
— KOMILIEKC CKBKHUHHBIX TTpubOopoB cepum “Kackazn’;
— Ha3eMHBIH perucTpupyromui kommieke “Kackan”;
— mnporpammuoe obecreuenue (I10) perucrpanuu u 06pabOTKU TaHHBIX;
— CpeacTBa METPOJIOTHYECKOTO O0ecledeHusl U BCIIOMOorareabHoe 000-

pyZoBaHHE.

OtnuunTensHble 0coOeHHOCTH pubopos “Kackan™:

° MOIYIBHOE KCIOIIHEHHE C BO3MOXXHOCTHI KOMIIOHOBKH COOPOK C
YHAGDUIUPOBAHHBIMH DJIEKTPOMEXaHUYISCKUMU COECIUHEHUSIMU;

° mporpaMMHas yIPaBiIsIeMOCTE;

° OCHAIEHHOCTHh YHU(DUIIMPOBAHHOU TedeMeTpuei, paboTa ¢ Ha3eMHOI
nabopaTopuel Ha OOLIYIO IIMHY B PEXKUME 3aMIPOC—O0TBET HE3ABUCUMO
OT COCEIHHUX MOAYJICH ¢ UCIONB30BaHUEM Kofia “MaHuecTep-2” (cTaH-

napt MIL-STD-1553 B);

°  yHUGUIHUPOBAHHOE AIEKTPHYECKOE MUTAHUE BCEX NPUOOPOB OT CETH

220 B, 50 I'y.

Tabnuua 1

MeTtoabl TIC, peanusyemble kabenbHbiMU npubopamu “Kackan”

MeTtoabl KapoTaxa

Mogudmkaumm ckBakMHHbIX NpubopoB

OnekTpuyeckui

BK3, BK-3, MNC, BK3, pesnctusumetp,
26K (BK-7 + BK-9), 2BK (BK-3 + BK-5),
Mnc, MK, BMK

OnekTpoMarHUTHbIA MHAYKLNOHHbIN

5UK (nsTusaoHaoBbIN)

PapgunoakTnBHbIN

MK, TK + HI'K, TK + 2HHK-T, 'K + 2HHK-HT,
2K + 3HHK-T, K-, IMK-1ri

CneKkTpoMeTpuyeckuii pagnoakTUBHbIN

CIK, CHI'K

MMNynbCHbBIN HENTPOHHbIN

NHHK, MHTK

AKyCcTUHECKUIA

AK (KOMMNeHCUMPOBaHHbIN),

AK[ (KOMNEHCUPOBaHHbIN C ANUHHLIM 30HOOM),
ABAK (C MOHOMOMbHBIMW U AUMNOMbHBIMK NPeot-
pasoBaTensmu)

AKyCTMYECKUIA TENEBU3OP

ACT

SaepHo-MarHUTHbI

AMTK-120, AMTK-145, AMTK-I1

KaBepHomeTpusi

4-pbluaXkHbI KaBepHOMep-npodunemep

WHknuHomeTpus

Nnom
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Bce npubopsl oCHalIeHbl CHEUHATU3UPOBAHHBIM MTPOTrPAMMHbIM
o0ecleueHueM PETUCTPalNK PE3yabTaATOB U3MEPEHUMN, TEOPETUIECKH U
SKCIIEPHMEHTAIBHO OIIPEACIICHBI MAIETOYHBIC 3aBUCUMOCTH, 3aJI0KEHHEIE
B IIPOrpaMMHOe obecriedeHrne 00paboTKU Pe3yIbTaTOB U3MEPEHMIA.

Perucrpupyemsle puzHuecKre mapamMeTphbl TOPHBIX TTOPOJ ¥ MOTPEI-
HocTH u3Mepenuit no meroaam ['MIC npeacrasieHbl B Tabm. 2.

CKBa)XUHHBIE IPHOOPHI BBIMYCKAIOTCS ¢ PA3IMIHON TepMOOapOCTOii-
KOCTBI0, a UMeHHO: 120 °C, 80-100 MTla; 175 °C, 120-160 MIla; 200 °C,
140-160 MIla. :

ITo cnmenszakazam H3TOTaBIUBAIOTCS HPUOOPHI C TEPMOCTOMKOCTHIO
230-250 °C.

B 3aBuCcHMOCTH OT MOCTaBIEHHBIX 3a]1a4 TP IIPOBEACHUN KAPOTAKHBIX
paboT hopMUPYIOTCS pa3NuYHbIe COOPKU MPUOOPOB, YTO 3HAYUTENHHO
COKpaljaeT BpeMsl Ha IIpoBeAeHUe ucciaenoBauunii (puc. 1).

Tabnuua 2
Pernctprnpyemblie napameTpbl U NOrpeLlHOCTN U3MepeHuii

MeTopn MapameTp EgvHuua | Ouana- MorpelwHocTb
n3Mepe- | 30H u3-
HWIA MepeHui

KC, BK3 | KaxyLueecsa conpoTusreHue Om-m | 0,2-5000 2,5%
(KC)
BK3/5 | KC 3oHpoB BK-3 u BK-5 Om - m |0,2-10000 2,5%
MK KarkyLiasics npoBoguMOCTb mMCM/M 3-3000 3% + 1 MCm/m
rK M3[ ectecTBEHHOIO MKP/4 0-250 15%
ramma-u3nyveHust
CrK | MaccoBoe conepxxaHue ypaHa 107% 0,5-200 10%
MaccoBoe copepxaHue Topusi 10% 0,5-200 10%
MaccoBoe copepxaHue kanwus % 0,1-20 0,3%
HHK | Kaxyliascs BogoHacbllweHHast % 1-40% | 4,2 +2,3(40/k, - 1),
nopucTocTb (k) %
ITK-M, | O6beMHas NnoTHOCTb a/em® 1,7-3,0 1,2%
[TK-TM | Mhaekc doToanekTpuyeckoro b6apH/ 1-7 0,25
MOrnoLLeHNs anekmp
MHK | CeyeHne 3axBaTa HEWTPOHOB C. u. 3-30 2,5%
AK MHTepBanbHoe Bpemsi P-BOSHbI MKC/M 120-660 5 mMKc/m
WHTepBanbHoe Bpemsi S-BOMHbI MKC/M 180-1000 15 mKc/m

AMK | SdbdekTBHAs NoprcTocTb % 140 1%
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Puc. 1. C6opka npubopos cepun “Kackag”

Hugopmariust OT CKBOKHUHHBIX TPUOOPOB IO reoGU3NIECKOMY KaOeto
MOCTYIMAaeT Ha Ha3eMHBIN KapOTaXXHBIH peructparop “Kackax”. Beimycka-
FOTCS TPH TUIIA peTUcTpaTopoB (puc. 2). Peructparop “Kackan” peannsyer
KOMIbIOTepU3upoBanHyr TexHosoruio ['MC, HaunHas OT IpoBENeHUs
METPOJIOTHYSCKUX PaboOT M 3aKaHIMBasi 00pabOTKON KapOTaXHBIX MaTe-
pHAJIOB C IENBIO MOYYSHUS ONEPATUBHBIX 3aKJIIOUECHUI.

OyukuuoHanpHO peructparop “Kackan” cOCTOUT U3 CHCTEMBI 3IIEKT-
POTMTAHUS C TAIbBAHHYECKOH Pa3BsI3KOM, CHCTEMBI N3MEPEHUS ITyOHHbI
PETUCTPHUPYIOIIETO U YIIPABISIOIIEro OJIOKOB.

IIporpammHOe obecnieueHue peructparopa “Kackan’ mosBomisier ocy-
[IECTBUTD: '

— TECTUPOBAHHME CAMOTO PETHCTPATOPa M CKBaXXKWHHBIX IPHOOPOB;
— BBINOJHEHUE 0A30BBIX U MOJIEBBIX KaIHOPOBOK;
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[epeHocHoiA INabopatopHbiit CT0BYHbIiA

Puc. 2. BapuaHTbl UCMOMHEHNS HA3eMHOTO KapoTaxHoro peructpaTopa “Kackan”

— YCTaHOBKY HEOOXOAMMBIX PEXKUMOB IUTAHUS U HACTPONKY CKBAKUHHBIX
npubopos;
— yHOpaBjeHHE CKBAXUHHBIMU Nprbopamu npu mposeaenuu I UC u 3anuck

IIEPBUYHBIX TaHHBIX HA )KECTKUH NHCK;

— TPOCMOTP, PEIaKTUPOBAaHUE U BBIJady MaTepraja KapoTaxa Ha TBep-

JyI0 KOIIHIO.

Bes anmaparypa obecriedeHa HeOOXOAMMBIMH METOAMYECKUMH PYy-
KOBOJICTBAMH IO TEXHOJIOTMH IPOU3BOACTBA PabOT, OI[EHKE KadyecTBa
MaTEpHAIOB M IOIY4YEHHUIO Te0()H3UIECKUX TapaMeTPOB.

Onenka kauecTBa U NEpBUYHAS 00pabOTKa JaHHBIX 3JIEKTPUYECKOTO,
SJICKTPOMArHUTHOIO, PaJMOAaKTUBHOTO U aKyCTHYECKOTO KapOTaKeH ¢
YYETOM BJIHSAHHUSA CKBA)KMHHBIX YCIOBUU OCYIIECTBIISIOTCS KOMILIEKCOM
nporpamMm LogPWin, KoTOpsIi BKIIIOYEH B COCTaB PErHCTPATOpA.

Pa6oter xommiekcom “Kackan” mpoBOIATCS NMpPaKTHYECKH Ha BCEX
KPYIHBIX MECTOPOXKAEHUAX HedTH u raza Poccun, crpan CHI'. Kommexc
6onee 10 neT monHOMacIITaGHO SKCILTYaTupyeTcs B Pecry6nuke BreTHaM.
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HccnemoBanus poBOIATCS B KapOOHATHBIX, TEPPUTCHHBIX U 3dDy3HB-
HBIX KOJUIEKTOPaX, B KOJUIEKTOpaxX C HATMYHUEM COJICH rauTa U aHTUApHUTa
B LIEMEHTE U IIOPOBOM MPOCTPAHCTBE.

B kauectBe nmpruMepoB Ha pHC. 3—5 NpPHUBENCHBI PE3yIbTAThI HCCIIE-
noBaHu# komiuiekcoMm “Kackan” m WHTepHpeTanus MO pa3sBeIOIHBIM
CKBa)XHHAM B TEPPUTCHHBIX, KapOOHATHHIX U 3¢ (Py3UBHEIX KOJJIEKTOPaX.

Bo Bcex ciyyasx BBIJEICHBI IPOHUIIAEMBIE HHTEPBAJILI KOJJIEKTOPOB,
onpenenensl Ko3hduueHTr odmel u 3¢ HEeKTUBHON TOPUCTOCTH, IIPO-
HHIIAEMOCTh M He(dTerasoHacwmeHHOCTh. Ilocaenyromue ucnpITaHusS
MONTBEPIMIIA PE3YIIBTATEl HHTCPIIPETAIUH.

BBeneHnue B KOMILIEKC METOA SAEPHO-MarHUTHOTO KapoTaXka II03BO-
JISET BO BCEX THUIIAX UCCIIETOBAHHBIX KOJUIEKTOPOB C BBICOKOM TOYHOCTHIO
OJTHO3HAYHO OIEHUBATh KOI(PPUIIMEHTHI MPOHUIIAEMOCTH U OCTATOYHOMN
BOJIOHACHIIIEHHOCTH.

IIpoBeneHb! OBITHO-METOINYECKIE PAOOTHI IT0 CO3IaHUIO TEXHOJIOTHA
ucciaenoBanus 3¢ Qy3UBHBIX KOJUIEKTOPOB. TEXHOIOTHS BKIIIOYACT B Ce0s
obocHOBaHUe onTuManbHOro komruiekca ' MC, cozpanue nerpodusuyec-
KHX 3aBHCHMOCTEH U METOAMKH MHTEPIPETAINH ITOTYISHHBIX TaHHBIX.

Hmeromuiica annapaTypHO-IIPOIPaMMHBIN KOMIIICKC ITO3BOJIAET UCCIe-
JIOBaTh CKBAYXUHBI C aHOMATHLHBIMH 3HAUCHUSIMHU TEMIIEPaTyphl U JaBICHUS
MOJIHBIM CTaHaapTHeIM KomiuiekcoM ['MIC mo ompeneneHuio JINTOIOTHH
uccaeayeMoi yactu paspesa u oupenenenuto ®EC. PesynsraTs! nuccieno-
BaHHI U UHTEPIIPETAIUS ITOIYUYCSHHBIX JAaHHBIX IIPUBEACHEI IO CKBAXXUHE
nipu 3aboiinom masinenuu 81 MIla u temneparype 215 °C (puc. 6, 7).

ITo mony4eHHBIM JAaHHBIM MIPOBEIEHO JIMTOJIOTHYECKOE PACUJICHEHHE
paspesa U OTMEYCHBI HHTESPBAIBI IOTEHIMAIBHBIX KOJIEKTOPOB.

B mopomax xapOOHATHBIX M TEPPUICHHBIX KOJUIEKTOPOB BocTouHOM
Cubupu MOTYT COACPIKATHCS B TBEPIOM COCTOSTHUY COJIM T'alIUuTa U aHT U~
puTa. 3arnoaHeHre TIOPOBOTO MPOCTPAHCTBA KOJIJIEKTOPOB COMSIMU 3HAUH-
TEIbHO CHIDKACT IMPOHUIIAEMOCTD, U B OTACIBHBIX CIydasx KOJUICKTOPHI
CTaHOBSTCS HEIPOHHUIIAEMBIMHU.

s BbIAEIeHUs MONOOHBIX 30H pa3padaThIBaIOTCS TEXHOJIOTHH KO-
JIMYECTBEHHOTO OMPEACIICHUS COJeH KOMIIJIEKCOM METOAOB JIMTOILIOT-
HOCTHOT0, aKyCTUYECKOT0, HEUTPOHHOTO I10 TEIUIOBBIM M HAITEILIOBBIM
HEWTpOHAM, UMITYJIIBCHOTO HEHTPOHHOTO U CIEKTPOMETPHYECKOIO HEH-
TPOHHOTO KapoTaxei. [IpuMep TakuxX HCCIECOOBaHUM C pe3yiIbTaTaMu
WHTEpIpeTaluy pUBeIeH Ha pHC. 8.
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