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PA3BBUTHE CPEILCTB H METOJ0B PATHALHOHHOTO
HEPA3PYIUAIOUIErO KOHTPOJIA MATEPUAJIOB U H3JEJINUN

B. H. TOPBEYHOB

PasBuTHEe Hepa3pymIaIOUIHX METOLOB H CPEACTB KOHTPOJS MATEPHAJOE
Il H3JeJHH SIBJASETCS 32aKOHOMEPHEIM Pe3y/abTaToM TpeOOBaUHI TeXHHYECKO-
ro MpOrpecca M TeX Ka4YeCTBEHHBLIX H3MEHEHII, KOTOpble HalJoIalTCsT o
upolecce Pa3BUTHUS HAVKH H TEXHHKH.

[focseBoenHbIll NEPHOL MOXKIO 0XapaKrepH30BaTb IpPAlHO3!IBIM pas-
BUTHEM TEXHHYECKOTO nporpecca, ycrnexamu (H3HKH, TeXHHYECKOH 3JEKTPO-
HMKH, TeXHHYeCKOH KuOepHeTHKH H T. 1. JAs coBpemMeHHOro pa3BHTHS Npo-
MLILGCHHOCTH  XapaKTepHO  COCPEeLOTOYeHHE  MaTepHa/bHO-TeXHHYECKHXN
CPelCTB, HAYYHBIX H HIDKENepHbX pa3paboTOK B OAIIOM COODYXKAEMOM.
GOBbeKTe.

3HauylTeILHOEe KOMHYeCTBO NOPOTOCTOAIMNX OOBLEKTOB, TAKHX KaK Tell-
JIOBLIE 3HEPrOGJAOKH B COTHH TLICSIY KHJIOBATT, THAPOTYPOHIL], SiIEPHLIE pe-
AKTOpBEl, MAarHCTpaJibHble TPYyOONpPOBO/bLl, BO3AYLIHLIE JAaHHEPHI H KOCMH-
YyeckHe KopabJiy, yKe ¢ HayaJsa NOCTPOHKH CTaHOBATCA YHHKaAbHLIMH. BOT
nmoyemy 3artparul oOILeCTBa Ha HX COOpyXKelHe MOryT ObITh ONpaBHAlLi
TOJIBKO B TOM cJaydae, ecIH O0bekThl OyayT paborats Gecnepedoiino. Mz
BLIOICH3TOMXKCHHOTO CTAHOBHTCST COBEpPUIEHIIO OYeBHIII0, YTO HHKAKON Bol-
OODPOYHBEI KOHTPOJIbL KadyecTBa H3JC/IHE H MaTenHaldNB, H3 KOTOPBIX H3ro
TOBJSIOTCA JA€TaJH I y3Jbl, He ofecnmeuHT rapantHio GezaBapHHHOH M Ha-
Jexnoll padorol o6rekTos. Ilpuuniioll aBapuu KOCMHUeCKOro Kopa6.ad, Ten-
JIOBOTO  3HEPTETHYECKOr0  HJAH  MAarucTpajbHOTO OJI0KAa, HJH MAaru-
CTpaJbHOro TPYOOIpoBOAa, Ha pa3paloTKy H CO3AdaHHE KOTOPBIX 3aTpayu-
BalOTCHA JECSiTKH H COTHH MH/JIHOHOB pyOJied, MOMKET SBHTLCS BBIXOM M3
CTPOS OJIHOH H3 MHOIOUHC/ICHHLIX H CAMOH HE3UAUNTEILICH j1eTadl; Hexa-
YeCTBEHHO BBHITOJHEHHOTO yyacTKa cpapuoro mea n 1. 1. Takum ofpasom,
«1poBieMa CTOIPOLEHTHOW FapanTHH HAEXKIIOCTH BCEX JKH3HEHHO BaXKHBIX
Y3JI0B H JleTajeH, & TaKXKe KAueCTBA BCEX OCHOBHLIX MaTepHAJIOB, HAYUIHX
Ha Coopyxkerille NONOOHBIX OOGBEKTOB, €Tal1a HACYILHOH TOCYIapCTBEHHOf
3azayeii» !,

JIst MHOTHX OTpacJ/ielt TPOMEIIICHIOCTH, TAKHX KaK METaJJdypruyecKasi.
MaUHHOCTPOHTE/LHAS, XIIMUYeCKas I JPYTHC, XapaKTeplo BHeApeHHue Bbl
COKOCKNPOCTHLIX TCXHOJIOTHYECKHX HPOUCCCOL. YIIPABJICHHC TAKHMM TPOLEC-
CaMH HeMuICMO 6e3 HHPOKOro NPIUMEHICHHS COBPEMEIILIX CPEACTB aBTO-
MATHKM M KuOepteTukd. OJUaKo HPHMEUeNHEe MOH{IIOr0 COBPEMEeHHOro ap-
CceHasla TEXHHYECKHX CPEACTB M IEgIeH  KOMILICKCHON aBTOMATH3ALMA

PIL K. Oueuk oB. HHTPOCKOIHMA ¥ ce lIpuMCHeHHe B Haywe. M., OuTunpu-
Gop, 1966.



BLICOKOCKOPOCTHLIX TEXHOJOTHYECKIX TPOLECCOB B GOABIIHHCTBE CAYUAEE HE
sBaAferesd 9Q@EKTHBUBIM BCJACICTEHE OTCYTCTBUA BXOAHBLIX NAMHDIX, Xapax-
TCPUBYVIOIIHMX KAuecTBO TIPOJAVKIMY H TeXHOJOTHYECKHH npoliecc.

OtcyTeTBHe Pa3paGoOTANHLIX METOA0B NOJVUEHNs BXOAHBIX AAHHDIX ie-
HOCPCACTBENNO N3 KOHTPOINPYEeMLIX OOBEKTOB OCTPO NOCTABHJIO BONPOC 0
Paspaborke aBTOMATIYECKHX CPEACTB KOHTPOJSI B IOTOUNOM IpOH3BOACTEC.
LCaejyer ykasath, 4TO HeyAOBJICTBOPUTEABHOE COCTOSHUE METOL0B H CpeacTs
ABTOMATHUCCKOTO KONTPOAsT XapakTepno AJs BCeil MHPOBOI NpaKTHKH.

B mporpavme KITCC u anpextusax XXIV cwezga KITCC no nariier-
HeMy  1J1aHy pas3pHTHSI  HapogHoro xossaicrsa CCCP Ha 1971-1975 rr.
ccofboe pruMante yaeasercsl AaJbHelINeMy MOBBILEHHIO KayecTBa Npou3-
BOAHMON NpoAVKImL «OCHOBHBIE 3aMa4Yd NPOMEIILICHIOCTH B 1OBOM TATH-
JACTHIT 3AKNOUA0OTCA ... B MOBLILEHHH TEXHMHYECKOTO YPOBHA W 3(h(HeKTUB-
{TOCTH NIPOM3BOACTBA, KOPEIHOM YJIYYUICHHH KaYecTBA TPOILYKILHK» 2.

Briostne ouennnio, uTo 3agava BceMeploOro NMOBLILIEHHS KauecTsa npo-
AYEUHI EO BCeX OTPACasaX NPOMBILJIEHHOCTH, CBA3aHUAs B KOHEUIOM CUeTe
¢ NpoBaeMoil HAEXKHOCTH H TeXIHKO-3KOHOMHYECKOH 3(PMEKTHBIOCTH, MO-
AKeT OwTe peiliells Julllb NPH YCJIOBHH CO3JAllHsi HOBLIX METOIOB M VCI-
POHCTB, NO3BOIAIOUIHX 00GECHeYlBATL BLICOKOUPOH3BOANTEIbILIHA, ABTOMATH-
UECKI KOHTPO/Ib K44€CTBa MAaTepHadOB u M3neauil. Bmecte ¢ tem wenpe-
puBunE poer TpeGOEaHUl K HAaZ€KIOCTH arperarol, MalluH H KOHCTPYK-
T BLI3bIBAET 11e0OXOMUMOCTh NadbHEHINEro yeenudenns nndopMalng o
BHYTPCHHUX CBOHCTBAX W KAYeCTBE KOHTPOJNHPYEMHIX H3fenuii 6e3 MX pas-
pyWIeitHg npH BBEICOKOH CKOpPOCTH 06pabGoTKH 3TCH HHPOpMaUHH. ¥YaoB.1er-
BOPHTL JepeuHcIenble TpeboBaliHA C HOMOILLIO H3RECTHEIX METOAOB 1edex-
TOCKOINHH, NO3BOJAIONIHX OCYIIECTBJAATL B GOJLIIMHCTBE CJAYYaeB BHOGOPOU-
L KONTPOAL KAUECTBA NPOAVKUEY IPH OJII0371eMEHTHON HHQOpMalu, He
NPEACTABAACTCS BO3MOXKHLIM.

B nocnennue roan xax saxkonoMepHbii pesyabrar TpeGomaHHIT coBpe-
MEHHOTO TeXHHYeCKOrO Nporpecca Kak B Hallled cTpaHe, Tak M 3a pyGemkoM
BO3HUKJ/O M CTAJ0 PasBHBATHbCS HOBOC HAllpARJACHHE B HAaVKEe M TeXHHAKe —
HHTPOCKONUA. ['nasHoil 3amadycii MHTPOCKOIIMK KaK Pas M ABJAAETCH O31a-
HHEe MeTOJLOB H CPEICTB BbICOKOCKOPOCTHOIO II0AyUeHHs, 06paboTKH U perd-
crpallnn Haunbosee N0gN0H, T. e. MHOr0O3/1eMEHTHOH, HH(OPMALUHA Henocpel-
CTBEHIIO M3 BHYTPCHHHX 00JacTell H3YYaeMbIX WJIH KOHTPOJHPYEMBIX TeJ
1 npoueccos. M3 CKazaHnoro ¢raHoBUTCS SICHBIM, UTO TOJALKO HHTPOCKOIIHS
B KOHCYHOM CYeTe UO3BOJHT [OJVYHTb Haubogec noanyic uabopmaumio
O CBOMCTBAaX ¥ KauyeCTBC KOHTPOJUPYEMBIX H3aeqHuil.

PasputHe mMeTomoB ¥ CPEACTB HHTPOCKOIME OKA3bIBAET ONpEISTIOnee
AJIHSHEEe Ha pa3BHTHE cOoBpeMeHHOH nedexktockonud., Donbuie TOro, mpakTu-
ha PAsSBHTHA COBPEMEHNBIX MCTOJOB H CPECTE HEPA3PYILAIOMEro KOHTPOJs
MaTePHAACB M HMIJACJAHMH II0KA3bIBAET, UYTO HHTPOCKONHHA, 1O CyTH ne71a,
SIBJASICTCS HOBBIM 3TALIOM Pa3BHTHA Ae(EKTOCKONHH, OCHOBAHHBIM Ha 110-
CACAHEX LOCTHKCHHAX HAYKH U TCXHHKH.

Murpockonus # coppeMenunas AeeKTOCKONHS OCHOBAaHBl Ha ITHPOKOM
MCITOJTB30BAHNH CAMDIX Pa3JIHUHbIX BUJOB H CIEKTPOB IIPOHMKAIOWHUX H3JY-
YCHHH, TAaKHX KaK V/JAbTPa3BYKOBLIe KojeBaHHsi, MAarHMTHbie # 3JICKTpOMar-
HUTHBIE 110JI5, DEHTCEHOBCKHE W raMMa-Jydyd, HEHTPOHHLIE MOTOKH, OlTHYE-

CKHE CHCKTPLI, pPalMOBOAHEI CAHTHMETPOBOTO M MHJAJUMETPOBOro AHana-
3JOHOB W AP,

Paspabotka MCTOROB M CPeJICTB COBPEMEHHON PalHaiyoHHOI medeKTo-
CKOUMHM M HHTPOCKOIMY, HapaAy ¢ HCIoAbL30BAHHEM APYrHX HCTOYHHKOB
ACKTPOMATHUTHBIX URJTYUYEHHH, HPEACTABAACT 3HAUUTCABHBIT KAK HAay4yHbL,
Tax W oupakTHUCcKuil mutepec. OO0 3TOM CBHACTEALCTBYCT GOJbIIOE UYHCIO

? HJupereuspl XXIV cnesga HIICC no naTnIeTieMy nIany passyTHA HAPOLIOTO
xosakcrsa CCCP na 1971 —1975 rr.
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pa6GoT, MPOBOAUMBIX K4K B Halllell CTpaHe, Tak M 3a pyOexom B ofJjacTH
pafHallMOHHON Ne(eKTOCKONHH W HHTDPOCKOIMHUH.

COBDEMEHHBII MHDOBOIl VDOBeHb Pa3BHTHS padHALHOHHBIX Hepaspy-
WAaKIMX MeTOJO0B M CPEJCTB KOHTPOJS MaiepHasioB H H3LEJHH MOXKHO
oXapakKTepu3oBaTh pa3paboTKOH H BHeJAPCHHEM B NPOMBILJICHHOE [POH3-
BOJACTBO aBTOMATHYECKHX U IOJYaBTOMATHYECKMX Ne(EeKTOCKOIOB W HHTPO-
CKOIIOB, MO3BOJISIOIIMX BECTH HENpepbIBHBIH KOHTPOJAL MAaTePHANAOB H H3-
JieJini.

Paspa6otka Takux neeKTOCKOIIOB H HHTPCCKOIOB NOTpeboBaa NpPex-
Ji¢ BCEru co3laHWe HOBBIX H YCOBEPILEHCTBOBZHHE YXK€ HM3BECTHBIX MCTOY-
HHKOB PalMallHOHHOIrO H3aydeHHusi. B Hacrosimiec BpeMs psiioM 3apyOGexHbix
(GUPM  BBIIYCKAIOTCST PEHTTCHOBCKHE, PaJHOE3OTOlHBIE H YCKOPHTEAbHBIE
YCTAHOBKH, KOHCTPYKLHH KOTOPBIX Pa3paBoTanbl CHelHalbHO AJf  LeJeil
nedeKTOCKONHHY U HHTPOCcKonuu. Hapsaay ¢ COBepIICHCTBOBAHHEM CTALHO-
HapHBIX PSHTTCHOBCKHX H PaJMOH30TONHLIX YCTaHOBOK OO0/billoe BHHMAaHHUC
yIeasercss CO3MaHHUI0 IOPTATHBHLIX DEHTICHOBCKHX annapaToB M raMma-
veraHosok Tax, dupmamu «Jlxenepan moronc», «/l:enepan aJE€KTPHK»
(CHLIA), «Tocuba», «Cumansy», «Xumauu» (Snouus) u Ip. cos3nadst N0p-
TATHBHLIC PEHTIEHOBCKHe annaparsl ¢ Hanpamenuem 30—200 xB, moctyn-
Hble AJs NepPeHoCKH 1—2 uyejgoBeKamu: cos3jlana nopTaTHBHAs ammnapartypa
M HOBBLIC THIBl KOHTEHHEPOB, UTO NMO3BOJSET HCIOAb30BATb PalHOAKTHBHbBIC
H30TONBI ¢ pasinuHoii sneprueii. ®@upmel «bpoyn Bosepu» (Ilpednapus).
«Tocubas (SImouus) M JAp. CO3MadH ¥ CePUiIHO BHITYCKAIOT GETATPOHBI sl
KOHTPOJAS H3AeAHEI OGOJBIIOI TOJWHKHBL, QHPMaMu «/IKeHepas SJCKTPHK»
(CHIA), «Merpononuten Bukepe» u Ap. AT 3THX XKe LEJNeH CO3MaHBL JH-
HefiHple 5JCKTPOHHBIE YCKOpUTENH, YcKopnTean «Bau-I'nada» wu apyruc
THIBI yCKOpHTENel Ha suepruio 2—3 MsB.

B o6aactd paspaboTky M CO3/aHUs [IPUEMIUKOB H3JYYeHHS Jins KOHT-
pOJIS  H3AEAHIl, HapALy ¢ COBEPIICHCTBOBAHHEM pajnorpaduu, OCHOBHOC
BHHMAHHE yJeJeTcs BH3YAJbHBIM M HMOHH3AUKOHHLIM METOLAM KOHTPOJS.
Panom ¢upm CHIA, Toasanznn u Slnonuw co3faHbl HOBbIE  SJIEKTPOHHO-
ONMTHUYECKNE Npeo0pa3oBaTenu LIS BH3YyalabHOTO KOMTDOJA, CO3AaHBL U 1IDH-
MEHSIOTCS.  TeJEBH3HOHHDLIC CHCTEMbI, KOTOPBIE HMCHOJAB3YIOT UYYBCTBUTEIR-
HOCTb NepelaloluX BUAHKOHOE HENOCDeICTBEHHO K PEHTIEHOBCKOMY H3.IY-
UEHHIO, CO3AaHBl 3aMKHYTLI® TEJNeBH3UONIIbIE CHCTSMElI Ha OCHOBE BHAHKO-
OB H OPTHKOHOB B COUGTAHMM C KDAHAMH M YCHIHTEJSMH H300pamenns.
BeayTresi HccaeqoBaHUA 110 CO3MAHUIO TBEPAOCXEMHBIX IMOJYIIPOBOAHHKOBBIN
npeo6Gpasosatenell H306paXKeHUs, 1POAOHKAIOTCS PaGOTHl Hal NOBBLILICHH-
eM paszpemtamilefi cnoco0HOCTH 3aMKHYTHIX TETERH3UOHHBIX CHCTEM, CIHH-
THAJIAUHOHHBIX METOMLOB PeruCTpalHd H3Ty4YeHHA TIPH NPOCBSUNBAHHH H31cC-
Aul, paspalaTLiBAIOTCA MYJbTHIHHHEIE CHCTeMbl 19 NpHeMa H  YCH/ICHHS
¢1a00il pajgHallli.

Yemexu, MoJgyueHHbie B Pe3yJbTaTe HCCACLOBAHHIT H pa3paboTKe METO-
JOB M CPEACTB PaAHAUMOHHOTO KOHTPOJIS, I[O3BOJMAM Py 3apyOerHbIX
dbup™ co3paTh U BHEAPHTH B MPOH3BOACTBO HECKG/ABKO THIOB IIONyaBTOMa-
THYeCKHX H aBTOMATHUECKHX [NedeKTOCKONOB H HHTPOCKOMOB,

PasBuTHe panHallHOHHBIX HEpPA3PYLIAIOUIHX METOJLOB KOHTDOJS 3a pYy-
GeKOM ¢ HCHOJb30BANHeM pPEHTTeHOBCKHX M VCKOPHTEJbHBIX YCTaHOBOK
HAET 110 YTH CO3AaHHA TOJYABTOMATHYECKHX HHTPOCKOIIOB, OCHOBaHHLIX
Ha HCMOJb30BAHHUH 3JEKTPOONTHUECKHX TpeoldpasoBaresell Aas BH3yasan3a-
IHH, 3aMKHYTBIX TEeJEBH3HOHHBIX CHCTEM H T. [.

Ha uekoTophix 3aBojax BHELPEHBl PEHTIEHOBCKHE H OETATPOHHbIE
uHTpockonsl. Tak, Ha 3aBoge «lOuafiten Creitr cruay (CHIA) ¢ nomonibio
PEHTreHOBCKOIO HHTPOCKOMA KOHTDPOJUPYIOTCA CBAPHBIE IIBH  HeOOJBINOH
TOJMHD; Ha 3aBoae «Hana» ¢upmer «Kafizep crun» (CHIA) ¢ 1963 1.
AIPHMEHSIOT YJAYUUIeHHYIO CHCTEMY KOHTPOJIA CBAPHBIX TPYO, Tlie OAHOBPEMEH-
HO HCNOAB3YIOT PEHTIeHOBCKYIO (JIYOPOCKOMNHIO U TEACBHAECHHE, YCTAHOBKA
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pazpaborana ¢pupwmoit «[Tukep-UXC-peit KOPH». Ha tpy6nom 3asoge pupmbl
«Tuecen» (PPT) ang kKoHTpoJss CBAPHBIX IIBOB TOJIHHON 20 MM HCIOJb-
5YETCA PEeHTreHOBCKAS VCTAHOBKA € 3J1EKTPOHHO-ONTHYECKHM Mpeobpa3oBa-
teseM. T1pOM3BOAUTEILHOCTb YCTaHOBKM 14 kmM mBos B 1 Mecau paboThL
Ha MeranaypruyeckoMm sasoge o¢upmbl «®Denuxc Pefinpop» B [lyiicOypr-
Pypopre (®PT) Obisia HCnpiTaHa YCTaHOBK2 AJsl MPOCBEUMBAHHs GJIOMOB
nocpencTBoM GeraTpona ¢ sneprueit nanyuenus 31 MsB. C nomouipio 3.€K-
TPOHHO-ONTHYECKOTO npeo6pasopateast ¢upMbr «®uiannes (Loananaus)
M TEJEBH3HOHHOH CHCTEMBI HAGAIONAJOCh BHAHMOE H300paKenue ycanou-
HOIl PAKOBMHBI AJS1 ONPEXEJICHHSA ONTHMaJbHOH IauHbl 00pesu. beratpoH-
nag ycraHoska Ha 31 M3sB, ykoMIeKTOBaHHAsi 3JEKTPOHHO-ONTHYCCKHM
npeo6pasosaTeseM H TEJEBH3HOHHOI CHCTeMOl, TaKKe YCTaHOB/AeHa Ha
sapole «Ouiep» ([sefiapusg) AJd4 KOHTPOJS TODSIUHX CAHTKOB.

Hapsjy ¢ TOPMO3HBIM H3VUEHHEM /5 KOHTDPOAs 32 Py6eKOM YCHeIHO
IpUMeHsieTCsl raMMa-H3/1yueHHe PajHOAKTHBHLIX H30TOINOB.

Henocratku ¢otorpadnueckoro MeToAa raMma-JAe@CeKTOCKOIHH NIpH-
Besin K pa3paloTKe H CO3LaHHIO HauOoJee COBEPLICHHBIX ABTOMATHYCCKHX
CIMHTHAMSALMOHHBIX ramMa-aedektockonos. Ha 3aBosax «Myassp» GUPMEL
«ne Benpeab Ko» (@panuns) raMma-Ae(peKTOCKON ¢ CUMHTH/IALHOHHBIM
MPHEMHHKOM H3JYUEHHS HCNOIb3YeTCst JIf KOHTPOJS TOpsauX 6 IOMOB.
1TIpOH3BOANTEBHOCTL KOHTPOISA cocTaBager 3-—13 M/MUH.

Jlpyroit ramva-nedeKkTOCKOn, paspabOTaHHBIH TaK&Ke BO ®panupu, no-
3BOMSIET KOHTPOJIHPOBATL CJAHTKH TOAmMHHOH 10 200 MM €O CKOPOCTBIO
120 m/mun. Uctounnk nzayyennst CO% akTHBHOCTBIO 110 1000 xiopu. I'amMa-
1eeKTOCKONBl 111 HENPEePHLIBHOTO KOHTPOJsS OECIIOBHEIX Tpy6 HCNOMb3YIOT-
ca ua 3asoge pupym «Cymuromo Kunasony Koue» (onus); AIA COPTH-
DOBKH JIUCTOB 7K€CTH 1O TOJIUMHE Ha 3aBoje bupmpr  «Jlait Tpefinnus»
(CHIA), na sasone pupMbl «Joprymyni-Xepiep» (®PT) ramva-nedexto-
CKOIBI HCNOJIB3YIOTCH A1 KOHTPOJSI IFOPAYHX OJIOMOB.

B CCCP pa3paboTKOH pajHaliHOHHBIX METOAOB H CPeACTB Hepaspylla-
JOIIETO KOHTPOJIS 3aHHMAIOTCs NPEANPUATHS H YUPEeKACHNT PASTHUHBIR MA-
HHUCTEPCTB H BEAOMCTB.

Pa3paBoTKa HCTOUHHKOB TIPOHHKAIOUIEr0 M3Jy4CHAT 111 painalHoHHON
1e(eKTOCKONUH NPOU3BOJANTCH Ha 3aBOJIE «AKTIOOpeHTren», paspaboTKa
ramma-gedexrockonos —— 8o BHHUHPT, aumeliapix 51eKTPOHHBIX YCKOPHTE-
el — B MUDU, MUKPOTPOHOB — B HHCTATYTC (PH3UUECKHX MpobieM AH
CCCP, 6eTaTpoHOB, MHKPOTPOHOB H CHHXPOTPOHOB — B TOMCKOM NOJHTEX-
nrueckom nuctuTyre M CKB Mockosekoro sJaextposasoja. B padorax
B3HUHUPT onucasbi HOBble KOHCTPYKIHH FaMMa-Je(peKTOCKONOB  THIA
«Tasnpom», PUI-21, PM-22, PUJI-33. Jluneiinblie 371eKTPOHHbIE YCKOPH-
TesH, paspaborannsie B MU®U ¢ yuetoM KOHCTPYKTHBHBIX Da3palboTok,
MOTYT 6bITb IPAMEHEHH B PAaAHaLHOHHOI 1e(PeKTOCKONHH U HHTPOCKOMHH.

VIHAYKIMOHHBIE YCKODUTEJIH 3/J€KTPOHOB — GeTaTponsl, paspabaThiBa-
emble u usrorosasevbie HWUHM 39U u B TIIM, ncnoassyiorea aas KOHTPOJA
MaTepHaJoB | W31e1Md Ha NPOMDIJICHHDIX NPeAIPHATHAX CTPaHHL.

B HHMHM wnurpockonuu pa3pabarblBAIOTCA CPeJACTBA BHAEHHS BHVTPH
HEIpO3pauHbIX TeJd H CPeJ Ha OCHOBe IpeobpasoBaHus pasjiuyHbiY BUJIOB
NPOHHKAWOWHX H3.1y4YelHii B ONTHYECKH BH/IIMEIe H300pakeHus HJIH ApPY-
Iylo MHOrO3JIeMeHTHYI0 H KOJHPOBaHHYIO HH(OpPMALHIO, OTOOPANKAIIVIC
KauecTBa H CBCICTBA KOHTPOJIMpYeEMBLIX cpeid. B 3ToM :Ke HampaBseHuu Be-
ayrest padorel B HMM saekrponnoit unrpockonun TITH.

B o6Gaactu uccaenoBanust 0 pa3pabOoTKH NPHEMHHKOB H3JYUeHHS 1151
panHanueHnon AedeKTOCKONHI H HHTPOCKONHH 3HAauHTe/bHble paGoTsl nmpo-
segenst B HHMHM unrtpockonun no paspaboTke M CO3JaHHI0 YHHBEPCAJLHBIX
3JEKTPONNEBIX Npeobpa3oBaTeseil THIIA «YHHKOH» W MYJbTUIHHHBIX CHCTQM,

Ha ocHoBe TeopeTHueckHX M 3KCHepPHMEHTAJBHBIX HCCJIEJOBAHHE M HO-
JVYEIHBIX pPe3VabTaToOR, a TaKXKe 1Cn0ab3ysa paspaboTaHHble MeTOXbl pa-
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JHALHOHHOIO KOHTPOJIS MaTepHa/JOB M H3JleqHH, B HEKOTOPLIX YUpeKieHi-
X ObL1d H3TOTOB.CHDLI, BHEAPEHbl U/IH IOTSBSITCS K BHEAPEHHIO B NMPOU3BO-
CTBO IIOJIYABTOMATHYECKHE M aBTOMAaTHUYEeCKHe paJiHallHOHHble Ae(heKTOCKO-
bl 0 HHTPOCKONLL DBHeapenunl Ha mpeAnpuatHAX MHMHCTEPCTEA aBHALHOLN-
HOH NMPOMBIILIEHHOCTH PEHTTeHOBCKUE H H30TOMHBIE HHTPOCKOMNLI, paspabo-
rammisle B HWUM nutpockonuu. Pax noayaBToMarH4ecKHX H30TOMHLIX aedek-
TocKonoB paspaboran 8 HHHUUTMam.

B HIMH 3nexTpoHHOH MHTPOCKONHH pa3paboTano W BHEJPEHO B IIPOU3-
BOJCTBO HECKOJEKO THIMOB paJHallHOHHBIX JedeKTOCKONOB H WHTPOCKOIIOB.
Tak, pazpa6otai 1 BllepeH EOCPBLIC KOMIJIEKCHBIT ScTaTpoHNLiit aedekto-
CKOI JIIsT KOHTPOJSI TOJACTOCTEHHBIX CEAPDHBIX COelHlleHH#i Ha DBapuavie-
CKOM KOTeJbHOM 3aBone. [ledekrockon nos3sosasieT BeCTH HelpepLIBHLIN ar-
TOMATHYECKUIl KONTPOIbL CRAPHLIX LIRoE TomuEci po 300—350 MM u -
puuoi 10 100 MM ¢ npou3BOTHTCIEHOTHID A0 300 Kal IBOB 3a O/1MH Mecdl.

Cosmanbl M BHEIPSIIOTCH B NPOM3BOACTBO JPYrHe THAB KOMILTEKCHLIX
HeTaTpOHHLIX 1e(eKTOCKONOB H HHTPOCKONOB. Paspaboraunslii aas HMxop-
cxorg 3aBojaa um. A. A. J)K1anoBa koMmnjeKcHBIH GeTaTpoHHBIH TedeKTOCKOn
BO-3 no3poJaseT KOHTPOJIHPOBATL CBapHble COCAHHEHHA TOJULMHOH 11O
200 MM co ckopectsio 1,0 M/MHIL 1 BLICOKOI 4yBCTBHTCILHOCTBIO K 0lHa-
pYXKeHHI0 aedekToe.

IToMuMO GeTAaTPOHHBIX BBICOKONMPOH3BOAUTENbHBIX 7Ae(EeKTCCKONOB B

HHW 3M paspaGorTaHbl ¥ BHEAPEHb Ha NPEANPUATHAX PasJHUHBLIX MHHH-
CTEPCTB APYFHE THIL! PEHTTCHOBCKHX H H30TOMHBIX Ae(EKTOCKOMOB, NO3RO-
JSKOUIMX BECTH BLICOKONMPCH3BOAUTEILULIT 4BTOMATHYCCKHI KOHTDOJIE 13-
JeJHH 113 PA3JHUHBIX MaTepHaloB.
BHenpeHbl BepTukagabEble H30TONHEle aedexrtockonur BMJI-1. BUII-2,
BI1]J1-4 u peurrenonckue nedexrocxonst PIC-1-200, «Peaxopa» 1 ap.
Verawoskn BU/-1, BUM-2, BH/I-3 no3poasiior npouspojuTeE artoMa-
TUUYECKHH KOHTPOJDb HM3JeJdi# C IIOTHOCTBIO 0KOJ0 2 r/eM® M TOMILHHON 10
700 nm, agoMiHHAeBRle H3JEeNHA TOJNWHHON 1o 350 MM M cTajbHble ¢ TO.I-
wuHol a0 150 MM ¢ 1ICNOAB30BAHHEM B KauecTBe HCTOYHHKA H3JgydeHns
Co% akruBuocteio 50 r-sxzRa. [lpu onuHaxkcBOi NpoOH3BOAMTEIBHOCTI
KOUTPOJs, KOoTopas cocraejiser | M?/uac, BHsRIseMOCTh AederToB .14
BUI-1, BUJA-2, BUO-3 coorBetcTBeHHo cocTtaaser 1,5, 1 1 0,5%.
TMedekrockon BHMJ1-4 obecneuuBaer npu OPOUHX PABHLIX YCIODRHAX 1
1upn BrsiasieMoctH dedexToB 0,5% npou3BoAHTEABHOCTH KOHTPO.IST 5 M%/uac.
PentrenoBckuil cuuuTHAIssHOHHbI Tedexrockon PJC-1-200 nossoaser

KOHTPOMHPOBATh H3Aeaus auamerpoM 400 MM IIpH BBIABJISACMOCTII jJedek-
ToB 0,25% ¥ NpOH3BOAUTEIBLHOCTH KOHTPOJIS 10 2 M%/gac.

B nacrosmee Bpena 3 HHMH saextponnoi HaTpockonun paspadarnina-
CTC aBTOMAaTHYeCKasl YCTAHOBKA pajilalHOHHOTO KOHTPOJIA JJIHHBLL IIpIl-
OLITBHOH YacTH ropsiyero packara Gaiomunra. MICTOUHMKOM H3ayuellHsg cay-
#HUT G6eTatpoH 35 MsB ¢ wacroToli umnyabco usaydenud 100—150 T'u wu
MOIHOCTBIO 10361 600 p/Muir ua Merpe. KOHTpOab ropsiuero packara To.l-
arHHON 1o 250—300 MM MOzKeT NPOXOAHTh NPH CROpocTH 1—2 afcex ¢ an-
TOMATHUECKON BhiZaucit HHQOpPMaNHH Ha CHCTEMV VIPABJIElHs HOAHIILA-
MM B CHCTEMY PALHONATIBHOTO PACKPOS MeTatsa,

TakoBo BKpatie COCTOAHHE METOJOB M CPEICTB pajalallicuioro nepas-
PVILAKILET0 KOHTPOIS B Hallell CTpaHe U 3a PYOCIKOM.

Kak yxe panee 0TMe4anoch, Ha COBPEMEHHOM 3Talie pa3BUTHUH TIPO-
MBINTEHHOCTH 151 OCVILECTBJIEHHSA CTONPOIEHTHOTO KOHTPOIST HenBXOTiINMG
co3panue aBTOMAaTHUECKHX MeTOJ0B H CPEACTE KOHTPOIST MATepliaton i
u3meaui.

D10 ABIsAETCA OJHHM M3 OCHOBHBIX TPeGOBAHHI NMPaKTHYECKH LCeX OT-
pacaell IPOMBILLTEHOCTH. HUTOOB VAOBJIETBOPHTH 3TO TpPeGOBAHIUE, B 4acT-
HOCTH, 10 ME@TOJAM H CPeICTBAM PAaJHAUHOHHON AeEKTOCKOMU 1 HUTpo-
CKOIMUU, 11a HAlll B3T147, Heo6XO0aHVO:



1. Opraruzosate paspadoOTKy H CepHIHBIA BHIIYCK PA3JNIUlBIX HCTOU-
IIKOB DATHAIMT NPHMCHHTEILHC K TPeOORAHHSAM COBPEMCHUON MeDeKTOCKO-
MK M HHTpocKOnUN. MCTOYHHKH paaHanuil A1s HepaspyInamIHX MeTCI0R
KOHTPOJS AOJKHBI BKJIOYATh B cefs:

a) peHTreHOBCKHe annmapaTbhi B AuanasoHe sueprufi 20—300 KuB;

0) ycKOpHTeJ l MPAMOTO AefCTBUs B jAHanasoHe suepruit 0,5—3 MsB
LIS TeHepaliil TOPMO3HOr0 H3IVUCHHS;

B) VCKODHTEIH 31eKTPOHOB (1uHeiinble, Ma/JoradapHTHble GeTaTRONDL.
ANKpOTPOUB) B aHanasoiie sneprufi 3—6 MsB nas renepauuu ropmoznoro
H31ydenis:

r) VCKODHTETH 3J1eKTPOHOB (0€TaTPOMLI, MUKPOTPOHEL, CHMJIBIOTOYNBIC
GeraTpounl) B AHanasone 3uepruit 6—35 Ms3B aag renepaunn topmosnoro
I 3IRKTPOUNOrD H2IVUCHHSA!

J) 130TONIBIE HCTOUHHKH TaMMa-H3JyUYCHHS:

e) HeHTpouHbIe TenepaToprl OLICTPBIX HEHTPO!UOB;

) H30TCNHBLIC HCTOYHHKH (0-4aCTHU) JLIA MO.AVYellst ObICTPLIX HeHT-
PGHOB.

2. Opranuzosath pa3padOTKY Il CCPHENBT BLIIYCK JI€TEKTOPOB paTii-
aiiid NPHMEeHHTEIbHO K TpeOOBaMHAM COBpeMeHHO nedeKTOCKONMUn H M-
Tpockonui. JdeTextopul paAnaiiiii Ads Hepaspyulalouux METOAOB KOHTPOJs
JOILE BRTIOYAaTL B cedn:

a) 3JIeKTPOHIO-OUTHYCCKHE MpPCoBpasoBaTeIll PelTreHOBCKOFO. TanMa-
I AKCCTKOTO TOPMO3HOTO H3JVUeilid ¢ BLICOKOH paspeluaiomnieli ciocobHOCThIO:

G) MYIBTIVIILUHNDIC MPHEMIMKH 13/ 1VUCHHS,

B) TBCPAOTCAbHBIC NOJAYIIPOBOAIHKOBLIC NpeoOpa3oBaTe il H306paiKe-
IHIEER

') 4yBCTBITEIbILIC [epelaloliiic BILIHKOHLI 115 PEHTreHOBCKOTO I
TN -H2TIYUCN;

1) BLICOKOUYBCTBHTEILILIC 3AMKHYTHIC TCIEBHIHOUILIC CHCTEMDBl 1'a OC-
HOBe BILIIKOHOB 1 OPTHKOHOB B COUETAHUH € 3XpallaMi M VCHIHTEIsIMI
1300paennir;

¢) CUHHTILAJSUIOHADLIC MOHOKPHCTAAAb I MO3AWKH [Jsl perucTpauuu
H3IVUCHHHA.

[Ha ocuose nepedHc.1eHHLIX HCTOYHHKOB H IIPHEMHHKOB DA3JHUHBIX BII-
708 113JVUeHni BO3MOXKHO OPTalH30BaTh paspadOTKy U H3TOTOBJAEGHHE ONbIT-
HO-MIPOMBILITCHUBIX 1T MPOMBILLIEHHbIX TOJYABTOMATHYECKHX H aBTOMATHUC-
CKIX JIC(EKTOCKONOB |1 ILHITPOCKONOB, OTBEYAIOHHX TpeboBaHUAM oTpac.eii.
3 yacTuocti, viKe cefiuac npeacTanIfeTcss BO3MOMKHDIM, MTPH YCJAOBHH yCilTe-
1S KOBCTPYKTOPCKNX 610DO 1 OMBITHONO [IPOU2BOJACTER HNPHCTYIHTE K Dai-
pPadOTKE Y CO31allHI0 aBTOMaTHYECKHX H I101yaBTOMATHYECKHUX jedexTo-
CKOTOB Vst PAasJHUHLIX OTPACACH OTEUCCTRBCHHOH TIPOMBILILIEHHOCTH.

Ecair 2Ke paccyMatTpMBaTh B LeI0OM NPCLI0KeHHst O OCHOBIIBIN HANpas-
JCHIIEM PasBUTHA HAaY4HO-HCCJACAORATEAbCKIIN H  OMbITHO-KOHCTPYKTOPCKIIN
padoT B 06JacTil CO30aHHsl H BHEJIPEHHST CPCACTB I MeTOJO0B Hepaspyliuato-
Hero patnanHCiioro KouTpods, TO, Ha Hald B3I, Pa3BUTHE Hayvio-1iC-
C1€10BATCABCKAX H ONBLITHO-KOHCTPYKTOPCKHX padoT JOAXKHO BeCTIHCH 1O
Kpaiici Mepe No TpeM HanpaBIeHHSIM:

PaspaGoTka M pa3BHTHe AKTHBHbLIX METOMOB U CPEACTB
HEPA3PYLIA0Wero KOHTPOJs

Ygazanuee nanpasaenne naxovrea (xkak o CCCP, rak u 3a pvae
AKOM) B OCHOBHOM 1A CTa1HH HepCrneKTHBILIX HAVIHO-ICCIeT0BATETbCKYX
paspabotok. KonedyHol uenblo HecaegoBaiil Mo 3ToMY HANpaBIeHHIO ABIs-
eTCA €02.1211le CPeICTB Il METOJ0B aKTHBHOTO Ilepa3pyIIaloliero KOHTPO. 1,
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He ANNYCKaIUX B CAMOM TEXHOJOTHYeCKOM IIpoLecce CO3xanue MaTepu-
anop M H3neHll NOABIeHHST CKPBITHIX AeeKTOoR.

PaspaboTka u co3panke METONOB H CPeACTB Hepas3pyllaioulero
KOHTPOJIA MaTEepHAJO0B H H3IIEJlHﬁ nmocJje UX H3FOTOBJECHUS

FHanboace pasButoe nanpasjieHle B Hacrosimee ppema kak B CCCP,
TaK H 23 pybekoM — 3TO HanpasJacHHe B PA3CUTHY HEePA3PYIIAIIHY MeTO-
108 KOHTDOJS.

OcroBHBIMH 33/la4aMH B HAaYUYHO-HCCJIEA0BATENbCKHX M OIILITHO-KOHCT-
DYKTODCKEX PaspafcTkaX TOo 3TOMY HamnpaBJCHHIO B CTPAaHe SABAAIOTCH Bbl-
Lrefepeyycaciibie MCPONPUATHA TO pas3paBoTKe W BBIIYCKY HCTOYIHKOB
Il MPUEMHHKOB U3JIYYEHHS 1l B KOHEYHOM HTOTe CO31aHHE BBICOKONPOH3RO-
IHTEALHBIX, ABTGMATHYCCKHX CHCTEM HUITPOCKONOR 11 1eeKTOCKOMVE.

PaszpaboTka H co3laHHe METOZOB M CPEACTB HEPA3PYLIAIOMIero KOHTPOJs
H3eJMA B Mpouecce MX IKCIIYATAUMM WM JJHATEJIbHOrO XpaHEHUs

B nacrosimee speMsa paGoTsl B 3TOM HanpasienyH HAXOMATCS B OCHOB-
HOM 1A CTAaTIM MePCreKTHBIbIX  HAayylo-HCC1eJ0BATeIbCKHX  pas3paboTox.

Koueuioit neapto HMP 1 onwITiO-KOHCTPYKTOPCKHX padoOT MO STOMY
HanpanIetiio ARJIAETCA  aBTOMAaTHUECKIT KOHTPOJdb KauecTBa 3IKCILAVATH-
PYEeMOH W1 HAaXOAsIUeHCAa B CTaguM AJMTETLHOTO XpaHeHHsT OPOAYKUHH
(B TOM uHC/IE H YCTAJOCTHBIX XAaPAKTEPHCTHK MaTEPHA/IOB).

Taxopul B 00OWIEM 1HANDABACHUS B PA3BHTIH HAaYYHO-HCCIE10BATeAbCKHY
I ONLITHO-KONCTPYKTOPCKHUX padoT & 00.14CTH CO37TaHUs M BHEAPEHHS CPEACTB
Il MeTOAOB llepas3pylialoliero KOUTPO.Is.

Oco60 11e06X0AUMO OTMETHUTH, YTO 0 BCeM VKA3AHHLIM HANPaBACHUAM
H3YYHO-HCCIe10BATeIbCKIIC PA3padOTKH JOKIIL NPOBOAHTECH KOMIIEKCHO,
T. @ INPH OZHOBPEMEHHOM HCHOIb30BAHHY DPA3TINYHLIX BHIOB H CIIEKTPOB
NPONHKAIOLHX H3TYUEHHH, HAYUHAS OT PaMMa-KBaHTOB BLICOKHX 3HEPTH{ 10
PazHOBOTH MHIIIMETPOBOTO H CYOMH/IUMETPOBOIO AMATIA30HOB H OT VIPY-
rHX KoseDaund BLICOKOH 4acTOTbl A0 KOPNYCKYIAPILIX H3Iydeuuil.




