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IIpenct BreHBI pe3yNbT ThI CO3M HUS JETEKTOP IE€PEXOMHOTO M3Iy4eHHs — Tpe-
Kep THIl «B» H OCHOBE TOHKOCTEHHBIX Jpei(oBbIX TPYOOK (CTPOY) 1 BHYTPEH-
Hero getekTop ycT HOBKH ATLAS LHC. [IpuBeneHs!l pe3ynbT Thl IPEIB PUTEIBHOTO
TECTUPOB HHUS AeTeKTop . Onuc Hbl OCHOBHBIE KOMIIOHEHTbI M IpoLexypsl coopku 17
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BBEJIEHUE

IIpenn 3H yeHH g Juid sKcnepumeHToB H  yckopurene LHC ycr HOBK
ATLAS conepXUT HECKOJbKO KPYNHBIX IETEKTUPYIOILUX CHUCTEM, B TOM YHCIIE
BHyTpeHHuil nerektop (BI), p 60T omuil B yCIOBHAX 3KCTPEM JIBHO BBICOKOU
3 IPY3KH, IIPU KOTOPOH MOTOK 3 PSKEHHBIX Y CTUL MOXET JOCTHr Tb 1,25 X
105 c=tem™! [1]. B coct B BIl BXOIUT TpeKep H OCHOBE KPEMHHEBBIX JIETeK-
TOPOB U JETeKTOp rnepexoaHoro uznydenus — tpekep (TRT) H ocHOBe TOHKO-
CTEeHHBIX JipeiicoBbIXx TpyOOK (cTpoy). B ppenbn s 4 ctb TRT u3ror BiuB 11 cb
B CLHA, mopynu TRT npsmoro H np Biaenus (end-cup) — B JI®Y OUAU (tun
«B») u [IUA® (tTun «A»). Yucno x H 708 peructp uuu TRT ATLAS cocr Biser
298304.

TpeboB HMSI BbICOKOW 9(pheKTHBHOCTH BOCCT HOBJIEHHS] TPEKOB 3 PSIKEHHBIX
Y CTUIl M OTHEJIEHUS 2JIeKTPOHOB OT MUOHOB C (P KTOpoM pexekiuu okoio 100 B
YCITOBUSIX OOJBIINX 3 TPY30K ONpeeaii ocHOBHbIE TpeboB Hud K TRT:

— TOYHOCTb IIO3ULIMOHUPOB HUS K XIOH CTPOY B IPOCTP HCTBE HE XyXe
50 MKM;

— cOoOCTBEHHOE MPOCTP HCTBEHHOE P 3pelleHue cTpoy He xyxe 150 MKM;

— OJHOPOTHOCTH I1 P METPOB BCEX JETEKTUPYIOIIMX K H JIOB HE XyxXe £ 5%;

— MHUHUM JIbH 51 BEJIMYMH TOTEepb p Goyeror 3 H ocHOBe Xe.

B mpornecce sxcnieprMenToB R@D ko 6op 1weid OpUTH UCCTIENOB HBI CBO-
CTB K K C MHUX CTpPOY, T K U HCHOJb3yEeMBIX U1 M3TOTOBIEHUS OTAEIBHBIX 2lle-
MEHTOB JleTeKTop M Tepu JioB [2, 3]. H co3n HHBIX NPOTOTUI X ObUIM H3YYEeHBI
U BbIp 60T HbI TpeOOB HUS K JIETEKTOPY C Y4ETOM P IM LMOHHBIX YCIOBHUH KC-
nepuMeHT [4]. P 3p 60T HH S KOHCTPYKLMSI U TEXHOJIOTUS CO3 HHS JETEKTOp
6putn ipumenensl B OUAN (Tyon ) u B [IUA® (r. [ TuuH ) npu U3roTOBICHUU
TRT-monmyneit Tum «B» u «A» cooTBeTcTBeHHO. B 1 HHOI p OO0Te HpencT BieH
ombiT co3 Hud 17 TRT momyneir tTum  «B» B OUAU ¢ momHBIM KOJIHYECTBOM
K H JIOB peructp uuu (crpoy) — 104448.

1. OCHOBHBIE BJIEMEHTBI MOAYJIA «B»

1.1. Moayns. Kombresble Moayau Ttull  «B» ¢ BHEIIHUM JU METPOM
2088 mM, BHyTpeHHUM — 1247,5 0 00 MM 1 TOMLUHON 114 MM COCTOAT U3 BHELI-
HUX M BHYTPEHHHUX YIVIEIUT CTUKOBBIX KOJell, CKpPEeIUIEHHbIX BKJIEEHHBIMH B HHX
B P AW JIBHOM H TP BIIEHHH CTpOy AU MeTpoMm 4 mM. K XOplif MOIyb comepXuT
BOCEMb CIIOEB CTPOY, AEBSITH CJIOEB P OU TOPOB MEPEXOTHOTO U3ITyIeHUI U3 H 060-
POB MOJIUIPONMICHOBOM TUIEHKH M COCTOUT U3 JBYX cyOMmomyneil. Beero B Momyib



ycT H BIUB 10Tca 6144 ctpoy (puc. 1). H Momyab ycT H BJMB I0TCS 9KP HBI OT
BIIEKTPOM THHUTHOTO M3TTy4eHHs, T KXe dIIEMEHTHI Ui I 3000eCTiedeHrs U OXJI -
KIOCHUS OETEKTOp .

Puc. 1. BHemHuil Busi BOCbMUCIOHHOTO MOIYJIS

B npouecce M3roToBneHHsl OTAENBHBIX 2JIEMEHTOB U/MIM CHCTEM 3IIEMEHTOB
NPOBOIIATCH HEOOXOAUMBIE UX TECTUPOB HHS C LeJIbI0 0OeclieYeH s B I JIbHEHIeM
TpeOyeMbIX I P METPOB JIETEKTOp .

1.2. Ctpoy. INomumMumga s (K NTOHOB §) IUIEHK TOJIMUHON 25 MKM TMOI-
BEpr ercd cHeuu JbHOW 00p OOTKe, 3 KJII0Y IOLIelcs B H HECEHUM H OJHY ee
CTOPOHY JIIOMHHHEBOIO MOKPBITUS TONLIMHOM oKono 0,2 MKM, 3 TeM rp ¢uro-
BOTO HOKPHITUS TONUIMHOH 6 MKM. H 00p THYIO CTOPOHY IUIEHKHM H HOCHUTCS B
K 4YecTBE TePMOKJIEsS MOJIMYPeT H TONMMHON OKoMo 5 MKM. OKOHY TeNbH I TOJI-
muH 1wieHkn — (36 £ 6) MkM, pesuctuBHocTh oKoso 10 Om/kB ap 1. Crpoy
¢ BHyTpeHHUM a1 MeTpoM (4,00 + 0,02) MM H M ThIB 10TCS U3 OBYX, H pP€3 HHBIX
U3 9TOW IIeHKH, JeHT (puc.2). IlpoBoxsiiee rp ¢UTOBOE MOKPHITUE H XOTUTCH
H BHYTPEHHEH U H PYXHOH MOBEPXHOCTIX CTpoy. H MOTK CTpoy BBINOIHAT Cb
¢pupmoit Lamina Dielectrics Ltd (Axrmst) /www.laminadielectrics.com/.

Jng coxp HeHus NPSIMOJIMHEHHOCTH M XOpOLIeH LWJIMHIPUYHOCTH H H PyX-
HYIO [TOBEPXHOCTh CTPOY MIMHOM 1,65 M H KJIeuB JIMCh B IPOJOJIBHOM H IIp BIle-
HUM 4yeThIpe yrieponHsix crpun . K xnaeiil crpun comepxut 1000 Huteilt nu me-
TPOM 8 MKM M TNpPHKJIEUB €TCS SMOKCHAHBIM KjieeM. Bec H KJIeeHHBIX CTPHUIIOB
coct BiseT 4 X 0,266 T H OOWH METp CTPOY.

P 3p Gor HHOe Ko GOp LMed yCTPOWCTBO VIS BTOM THU3HPOB HHOIO BbI-
MOJIHEHUST 9TOH Hpoueaypbl UcIonb30B Jiock B OUSIM Gonee nByx ser mns peii-
¢opcupos Hug 91993 crpoy. Ilocne ykperieHus CTpoy MPOBEPSUICA € MOMOIIBIO
K JuOp H PYXHBII AW METp K XJI0H perchopcHpOB HHOUM CTPOY, PE3UCTUBHOCTD
YIJIIEPOOHOTO MOKPBITHS M HPSIMOJIMHEHHOCTD CTpOY. I 3TOro MOCIeIHero Tect
BEPXHHUH KOHELl CTPOY 3 KPEIUIUICd H BEPTHK JIBHOM Bp LI IOIIEMCS CTEpXHE U
U3MepsJ Ch BEIMYMH OTKJIOHEHHUS OT OCH CTepPXKHS HIDKHEW 4 CTH CTPOY BO BpeMs
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Puc. 2. CxeM THYecKOe U300p XEHHe MPOLECcC H MOTKH CTPOY

Bp mieHus. BenmmumH sTOrO OTKIIOHeHHs ObUT MeHee 3 MM g 52,2 % cTpoy, B
a1 1 30H X 3—4 MM u 4-8 mm it 23,7 u 22,3 % coorBerctBeHHO. OTOpP KOBBIB -
JIUCh CTPOY C OTKIIOHeHueM Ooree 8§ M. IlomHsle moTepu cTpoy coct B 2,7 %
OT IEePBOH Y JIBHOTO UX KOJIMYECTB .

1.3. BuyTrpeHHUe 3/1eMEHTBI CTPOY M X COOPK . [I/1 BKIIEUB HUS CTPOY B Je-
TEKTOpP, T KXe IS yCT HOBKHU B CTPOY HOJHOMN MPOBOJIOKU AU MeTpoM 30 MKM
UCIIOJIb3YIOTCS OTJIUTBIE U3 NOJIMK POOH T C TOYHOCTHIO Jiyyine 30 MKM BHEIIHHE
U BHYTPEHHME BTYJIKH, P 3IMYHbIe U ABYX KOHLOB cTpoy. Mg ¢pUKCUPOB -
HUS HOTHOU IPOBOJIOKW MPUMEHSIOTCS CIIEIH JIbHbIE TOHKOCTeHHbIe CU-IIHHBI C
M30JISIIMOHHBIM TIT CTUKOBBIM MOKPBITHEM TS OOHOTO KOHI[ CTPOY H LelTbHOMe-
T JUTMYecKue A apyroro [5, 6].

[pomeamme KOHTPOIh H TMPSIMOTUHEHHOCTh CTPOY MOCTYH JH H Y4 CTOK
[peB pPUTEIbHOU COOPKH, IJie MPOXOMUIN Yepe3 CIEAYIOIIUe POLELyphl:

— TpelB pUTENbH 5 00pe3K CTPOy B TpeOyeMbIil p 3Mep;

— O3] HHUE T JIbB HUYECKOTo KOHT KT MEXJy BHYTPEHHEl UM BHeIlHel mo-
BEPXHOCTSIMH CTPOY;

— BKJICMB HME BHEIIHUX U BHYTPEHHMX BTYIIOK;

— o0pe3k cobp HHOTrO CTPOY 10 €ro KOHIEBBIM BJIEMEHT M C TOYHOCThIO
0,1 mm.

Kpome Toro, B mporecce U 1Mo 3 BEpIIEHHH 3TUX COOPOUYHBIX MPOLEAyp IS
K X0 CTpOy IPOBEPSITUCH:

— PE3UCTHBHOCTh MOBEPXHOCTEH M UX T JIbB HHYECKOTO COCAMHEHHUS;

— IIMH ¢ ToYHOCTHIO 0,2 MM U IIPSIMOJIMHEHHOCTH CTPOY;

— BEJIMYUH T 30BOH TEUU.

H puc. 3 mok 3 HO MOATOTOBJICHHOE K YCT HOBKE B JETEKTOP CTPOY.

HenpsamonuHeiHOCTh CTpOy onpenensyl Cb ¢ HOMOUIbI0 BTOM TH3HPOB HHOIO
YCTPOICTB , M3MEPSIONIEro W3MEHEHHe IW MeTp CTpOy IpPH €ro Bp IIEHHH BO-
KpyT IEHTp JIbHOW OCH B TpeX CeYeHusxX mo ero mmHe. O6p 60T HHBIE on-line-
Pe3yabT Thl U3MEPEHUIl ONpeNessyii K TErOpHI0 CTPOy MO MPIMOIMHEHHOCTH K K



K TEropulio a Npu BeJWYrHe u3MeHeHuid 11 MeTp Menee 0,1 MM; b — B 11 11 30He
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Puc. 3. O6muii BHI NOATOTOBIEHHON K YCT HOBKE B JIETEKTOP CTPOY

Tl M3MepeHnst BeJTMYKMHBI I' 30BOM T€UN CTPOY IOMEIL JICh BHYTPb FepMeTHY-
HOro OOKC M 3 MOJHSJIMCh ProHOM 10 W30BITOYHOro A BieHus B 1 6 p oTHOCH-
TEJILHO /I BJIeHUs B 6oKce. BennunH Teuu onpenessyi Cb 110 U3MEHEHUIO JI BJICHUS
B 60kce. OTOp KOBBIB JIUCh CTPOY C BeIMYMHON Teun Gonee 0,1 M6 p/muH - 6 p.

Bcero B Teuenue 3,5 sietT 6bUIO MOATOTOBJIEHO FOIHBIX K YCT HOBKE B A€TEKTOP
110127 ctpoy anunoit 37,0 cm u 45062 ctpoy jumnoit 49,7 cm. Ipu aTom norepu
coct B 12 u 8,8 % g cTpoy ¢ IepBOi U BTOPOU JUIMHOM COOTBETCTBEHHO.
CrestyeT 3 METUTBh, 4TO JuId [UIMHBI 37,0 CM COOTHOILEHUS CTPOY 110 K TErOPHSM a,
b u c coct Bisum 59, 36 u 5 % coorBercTBeHHO. [ cTpoy AnuHON 49,7 cM 3TO
cootHotenue 6su10 40, 50 1 10 %, 9TO YK 3bIB €T H MPOOIEMHOCTb UCIIONIB30B -
HUS 1TOZOOHOIN TEXHOJIOTUM Ul oOecrieyeH s BHICOKOW NPSIMOJIMHEIHOCTH CTPOY
GOIBIIUX JIJIHH.

1.4. Yriaenn crukoBbie Kouabl . s merektopoB TRT tum  «B» wmsror -
BIMB JIUCh H mpennpusatun «M muHocTpoutens» (Ilepmb) B KyyMHO-IUIOTHBIE
MPEeLU3UOHHbIE YITIEIUT CTUKOBbIEe Kombll Tpex Turnos Bl, B2 u B3, ucnois-
3yeMble Ui cOOpKM dYeTbipex ciodHbIx cyomonysieid. Komsu Bl u B2 Bbico-
Toi 54,9_02 MM ¢ au Merp Mu 1268,2_ ¢ MM u 2006,3_ ¢ MM U TOJILIMH MU
1,240,1 MM ¥ 4.+0,2 MM, COOTBETCTBEHHO, BBIIIONHIOT POJIb P M KOJIBLIEBOIO JeTeK-
Top . Mex HHMYECKOe COeIMHEHHE UX MEXy COOO0M OCyIecTBIsIeTCs BKJICEHHbIMH
B HUX cTpoy. C 3TOH LieNbl0 B HUX BBIIOJIHEHB! YETHIPE Pl IMPELU3UOHHBIX OT-
BEPCTHI C YITIOBOH TOYHOCTBIO MO3MLMOHUPOB HUS K Xxpaoro u3z 3072 orBepctuit
20 MxM. H 6 3e THX KOJel MOHTHPYIOTCS B I JIbHEHIEM BHYTPEHHUH W, C HC-
HoJb30B HHeM Koibll B3 ¢ au mMetpom 2058,3_( ¢, H PyXHBII I' 30Bble OOBEMEI,
obmpe I BCeX YeThlpeX CIIOeB BKJIIEEHHBIX cTpoy. H H pyXHOM KoJjble ycT -

Puc. 4. Konby BHyTpennee (B1l) u BHemHee (B2), moarorosieHHble K yCT HOBKE B HUX
CTpoy



H BJIMB I0TCA T KX€ IUT ThI Ul NEpefl Yd HOIHBIX CUTH JIOB C HOJOB CTPOY H
CUHUTBIB OIIYIO 3JIEKTPOHHUKY, IO YW H CTPOY BBICOKOBOJIBTHOTO H TNPSKEHUS U
BBIIIOJIHEHUS IPYIUX HEOOXOAUMBIX DJIEKTPHYECKHX coeiuHenuii. H puc. 4 mok -
3 HbI MOATOTOBJICHHbIE K COOPKE H CIIelH JIM3UPOB HHOM cToiie Koiibll Bl u B2
cyoMoys.

ITpu npescOOpOYHOM TECTUPOB HHUM KOJIELl KOHTPOIMPYETCS UX BBICOT U TOJN-
IMH Yepe3 K XIbli TPHALl TUTP OYCHBIH yIIIOBOW MHTEpB JI. M3Mepsercs T Kxke
nedopMm g Kosen moi coOCTBEHHBIM BECOM M IPH 3 A HHOM H Ipy3Ke, K JIH-
Op MU BBIOOPOYHO MPOBEPSIOTCS JU METPHl OTBEPCTHIl B KOJbBL X, HPOBOAUTCS
BU3Y JIBH S MPOBEPK H H JIMYME TPEIIMH U JPYrux AeeKToB.

1.5. P nqu TOpBI MEpPexoqHOro u3aydeHus. P 11 TOpbl mepexoqHoro u3iryde-
HUS COCTOAT U3 34 wim 17 clloeB MOTUIPONICHOBOH IJIEHKH TOJMIIUHON 15 MKM,
MEXJy KOTOPbIMHU P CIIOJIOXKEH CETK U3 MOJUIPOIWICHOBBIX HUTEH ¢ dYeiik MU
okoso 8x8 mm. Iu merp Hureil — 100 mxm. Crnon p au TOp 3 B pPUB IOTCH
M0 €ro BHEIIHeW OKPYXHOCTH, P CIIOJIOXEHHBIE 110 BHELIHEMYy nepuMmerpy 96 ot-
BEpPCTHH HCIOJb3YIOTCS 111 (PUKC LUK P OU TOPOB IIPU YCT HOBKE B CYOMOJIYJIb.
ITposepsiercs orcyrcTBUE AeOPM LUK CTPOY, P CIIOJIOXKEHHBIX B HETIOCPEACTBEH-
HOUM GJIM30CTH OT p AU TOPOB.

1.6. Iln TBI mepex YW CHMTH JIOB. [Id COEIMHEHHUS HOJOB CTPOY CO CYUH-
THIB IOIICH DIEKTPOHUKOIH CyOMOMIYIsl UCIIONB3YIOTCS TPUIAL Th ABE 32-K H JIbHBIC
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Puc. 5. Iln T coenuHeHUs CTPOY CO CUMTHIB IOIIEH 2IEKTPOHUKON. BumHbl TpH s4eiiku,
K XJU s M3 KOTOPBIX CONEPKHUT YeThIpe IPyIIbl BoiBoA HH(popM Lu. CUIrH Jibl nepel 10Tcs
H Front-End-snexTpoHnKy MHOTOKOHT KTHBIM p 3beMoM ¢pupmbel FUJITSU, ycT HOBieH-
HBIM H CTEKJIOTEKCTOJIMTOBOM Y CTH ILT ThI



MHOTOCJIOMHbIE TIeY THBIE IUT ThI, COCTOSIIUE U3 XKECTKOH CTEKJIOTEKCTOJIUTOBOM
Y CTH M THOKOH Y CTH, M3TOTOBJICHHOH M3 NOJIMUMHUIHON IUIeHKU. CTeKIO0TeKCTo-
JIUTOB 4 Y CTh IUI T NPUKJIEUB eTcs K Topu M Kojeu B2 u B3 u ciayxur onHoii
U3 CTEHOK TepPMETHYHOrO B J JIbHEHIIEM BHEIIHEro I' 30BOro o0beM CyOMOmyIis.
I'mbK 5 4 CTh MpeaH 3H Y4eH JUISl T JIbB HUYECKOro MOIKJIIOUEHHS K K TOX M U
HOJI M CTPOY IeY THBIX IUT T C IIOMOIIbI0 UMEIOIIMXCSd H HUX MET JUIM3UPOB H-
HBIX JIEMIECTKOB JUIS MOA YM H K TOJ BBICOKOTO H MPAXEHUS U CUUTHIB HUS C
Hox wmH(opM 1ms (puc.5). TIpuHIMOM JIBH 51 CXeM CUUTBHIB HUS MPEICT BJIEH
H puc.6, OH IMOK 3bIB €T MOHTHPYEMbIE H IUI T X 3JIEMEHTHI.
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Puc. 6. IlpuHuunu JibH $ 9JIEKTPUYECK S CXeM CUUTHIB HUS MHPOPM LU

2. CBOPKA CYBMOAYJIA

COopk cyOMomysell 1 MOAyJisl TIPOU3BOJUTCS H CIEW JIM3UPOB HHBIX IIpe-
LU3HMOHHBIX MET JUIMYECKHX CTOJI X YeThIpPeX TUIIOB, NIPEAH 3H UYEHHBIX I OIpe-
JeTIeHHbIX COOPOYHBIX WM TECTOBBIX Mpoueayp. IIToCKOCTHOCTE CTONIOB HE XyXe
100 Mxm. OcHOBHbIE MPOLIEAYPBI IIEPEUUCIICHBI HUXE!

1. IMo3unmoHupoB HUe M (PUKC LU H COOPOYHOM CTOJIE YIVIEIJT CTHKOBBIX
KOJIell, YCT HOBK ¥ BKJIEMB HHUE IIOCJIEIOB TEJIPHO CTPOY K XXIOTo sl U3 de-
Teipex (puc.4). YCT HOBK MPOMEXKYTOUHBIX P AU TOPOB. ABTOM THU3HPOB HH
MPOBEPK K XIOro CTpOy H TNPSMOJIMHEHHOCTh U OTCYTCTBUE T JIbB HUYECKHX
COE/IMHEHUI MEXJly COCEIHUMHU CTPOY C 3 MEHOW HEK YECTBEHHbIX [7].

2. W3mepeHue «r 30BOH MPOYHOCTH» COOp HHOTO T KMM 0Op 30M ()p I'MEHT
cyOMoIyIIsl, COiepkK WIEro YeThIpe CJI0Sl CTPOY U P CIIOJIOXEHHBIE MEXIYy HUMHU P -
a1 Topsl. [[ist TOro cyOMOIy/Ib YCT H BIUB €TCS H CIEeLU JIbHBIN CTOJ, BHYTPEH-
HUI 00beM MeXJy YINIeIUT CTMKOBBIMH KOJIbLL MU U CTPOY 3 IIOJIHAETCS ProOHOM
npu u30bITouHoM 1 BieHnd B 20 MO p. H nmume MuKpooTBepcTHi B yIIem -
CTHKOBBIX KOJbI] X, CTPOYy WIM B MECT X MX BKJIEUB HHS BJIMSET H H3MEHEHHE
M30BITOYHOrO /I BJICHUS B KOHTpoJiupyeMoM obObeme. IIpy M3aMepeHuu CKOpOCTH



W3MEHEHHs 3TOW BEIMYMHBI KOHTPOJIMPYETCS TeMIlep Typ U TMOc(epHoe I -
BIICHHE I BBEIEHWS MPOTP MMHBIM OOp 30M TONp BOK H IUIOTHOCTB T 3 B
obbeme. I1o pe3yapT T M TectupoB Hus 30 ¢p rMeHTOB cyomomyeit (IV) cpemHss
BEIMYUH TEYH (Tf), onpezengeM 1 K K Ty =s N;T;/ N, cocT BISeT BeTMYUHY
0,275 M6 p/muH 6 p.

3. ¥KII 0K H cHenu JIM3UpoB HHOM cOOpOYHOM cTojie 32 IUT T CUMTHIB HHUS
UH(OPM LMK B BUIE KOJIbLl C IOCIEAYIOMIEH yCT HOBKOW H HeM (p I'MEHT
cyOMOmys ISl OCYLIECTBIIEHHS CIEAYIOUIMX MpOLenyp:

— NpUKIeHKkN Topn Kojbll B2 ¢p rMeHT cyOMomyns K KOJbLy IUT T CYH-
TBHIB HUS UH(OPM LIHH;

— BBINIOJIHEHHUE T JIbB HUYECKHMX COEJUHEHUH C K TOI MH CTPOY;

— IIHEBM THYECKOTO BBOJ  HOJHOUW IPOBOJIOKM i MeTpoM 30 MKM BHYTPb
CTPOY U KpeIUIeHHs ee B KOHEUHBIX dJIEMEHT X CTpoy npu H TsxeHnd (70 &+ 15) 1;

— IIPOBEPKH H TSKEHUS U W3MEPEHHs TOKOB CTEK HUS JUIS K KOO HOOHOM
MIPOBOJIOKH TIPH 3 MOJHEHWH CTPOY BO3IYXOM C 3 MEHOH HOIOB IPH Hecrenugu-
MPOB HHOM UX H TSDKEHUU W IPU BEJIMYMHE TOKOB cTeK Hus Oosee 50 HA;

— NpPUKJIEHKU Konbll B3 U »jeMeHTOB, repMeTH3MUPYIOIHX T 30Bblii 00beM
M0 BHEIIHEMY MEPUMETPY CyOMOmyIis;

— TepMeTH3 MU BHYTPEHHEIO ISl CTPOY I' 30BOTO 0OBEM ;

— TIPOBEPKH COOp HHOTO CyOMOIyNs H TE€PMETHYHOCTh C YCTP HEHHEM IIpH
HEOOXOIMMOCTH TEYH 10 BeJTMYMHBI MeHee 1MO p/MuH - O p;

— U3MepeHHs] TOKOB CTEK HHs IpU 3 NOJHEHUH cTpoy cyomouyns COg u
PEMOHTOM ILJIOXUX K H JIOB;

— oObeMHeHNs IByX CyOMOmyneil B BOCBMUCIIOWHBINA MOMIYIIb.

3. OCHOBHBIE PE3YJIbTATBHI CbOPKHU JETEKTOPOB THIIA «B»

CoOp HHBII MOTYJIb TOCTYIT €T H CT HIIUI0 TECTHPOB HUS U IPOBEPKH K -
XI0ro K H 1 peructp 1uuu [8]. B ciyd e OTKJIOHEHUS I p METPOB OT creuudu-
K IIMM JI HHBI PETUCTP LUOHHBIA K H JI OTKJIIOY €TCS OT BBICOKOTO H IMPSIKEHUS.
ITo uror M mposepku 13 cobp HHBIX BOCBMHUCIIOHHBIX Momyieit (86016 x H 10B)
M0 P 3TMYHBIM MPUIUH M OBUIO OTKJII0YeHO 129 X H J0B, uTO cocT Biser 0,15 %
OT OOIIEero Yucia K H JIOB.

P cnpenenenue Benuuunel D, X p KTepU3YIOLEH OMTHOPOIHOCTh I' 30BOT0 YCH-
JIEHHd CTPOY BJIOJIb €€ IJIMHBI JUId 9TUX MOIYJEH, MoK 3 HO H puc.7. Bennuun
D onpenensercs K K

D = 2(Amax - AIIliIl)/(Ai11+Aout)7

e Amaxs Amin — M KCUM JIbHOE M MAHUM JIbHOE 3H YEHHS U3MEPEHHBIX MILTH-
Ty CUTH JIOB, Ajn U Aoyt - MIUIMTYIOBl CUTH JI , U3MEPEHHBIE B P 3HBIX KOHI X
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Puc. 7. P crpenenenue Benuuunsl D, X p KTepU3yloLleil OMHOPOJHOCTb I' 30BOTO YCHICHUS
B CTpOY

cTpoy, BuiHO, 4TO OTKJIOHEHHE BEJIMYUH CHUTH JIOB OT CPEINHEro 3H YEHUd OKOJIO
3 % wu np Kruuecku He Gonee 8%.

CoOp HHBIN NepepHuit merekTop T «B» mok 3 H H puc.8. [erekTop
COAEPXUT 8 BOCBMUCIIOMHBIX MOAYIIEH C yCT HOBJIEHHOH H HEM 2JIeKTPOHUKOMN
cunthiB Hus, [IpoBepK I 30BOM TeuHw AETEKTOp IOK 3 JI , YTO motepu p Goueit
I' 30BOH CMeCH He MpeBbI 0T 2,6 11 B CYTKH.

Puc. 8. O6mumit Bujg co6p HHOTO JETEKTOp II€PeIHEro H mp BieHus (Tun «B»)



3AKIIOYEHHUE

B 3 xitoueHne BTOpBI BBIP X IOT O rOJ PHOCTH BCEM WieH M Koiul 6op -
mun TRT ATLAS, 1 xxe aupekimu JI 60op Topuu (pU3UKH 94 CTHI U JUPEKLIIUAN
OUAU 3 mnommepxky p Oorel. BemmomHeHne p OOTHI MOANEPXKUB €TCI T KXe
HNHTAC (Ne 03-42-5052).
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