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.Be.n:ymee H8yqHO-RCCJie,ItOB8TeJII,CKOe ~eH:He: JfHCTRTyT .smepHoi! 
qi!Smtll CO AH CCCP· (HOBOC:H6eycK). 

SanntTa ~ccepTamm COCTORTCH " __ ." ----- 1985 r •. 
B ____ 1Iac. Ha aace,It81IRR Cne~a.RpOBBHHoro·coBeTa .U-047.or.03· 
IIJ»I JJa6opaTop:HR .sm;epHIDC npo6~eM 06~e.mmeHHOro mICTKTyTa . .smepHIDC 
RCCJI8,ItOBBHd, r.Jly6Ha MoCROBCROI o6JiacT:H. 

ABTOpe<pepaT paaoCJiaH "-" ------- 1985 r. 

C ~ccepTamtel MOl!a:10 08H8ROMKTDCH B 6K~OT8Re OIDIB. 

Y'IeH!d ceKpeTapJ:, ~ellRBJIR8RpOBBHHOro COB8T8 
.ItORTOp qiKSHRO-MaTeMBTR'IeCKlCC Hayx IO.A.Ee.TYCOB 

l 
j 

" I! 
f•i ;j 
'1 

'1 
1/ 
,l'j 

! 1, 

,l 
i, 

OEIIAR XAPAKTEPMCTI1KA P.ARl'lli 

ARTyt!JD,HOCTD padOTH. PasBKTKe qmsmm M8M8HT8pHHX 'IBCT:Hn BO MHO
rOM Ollpe,!t8JISl:8TCH CYllt8CTJ3Y)lltHMK 8RCll8pm.!8HT8Jll,HliMK BOSMOlltHOCTSIMK. 
TaR:He 88M'IK, R8K llOKCK pe.n;xmc HJIH sanpe111eHHHX pacn~OB T:Hna ,~ttte .. 
-,:+-,e-+v r, 21 + , .e4-e_-~21'"5f', e+-e- B8Bm!O,It8i!CT
mdl nodyJr,It8JlT C08,ItaB8TD HOB!l8 .It8T8KTOPH l! MOZHH8 perKCTPKPYDIIH8 yc
T8HOBRH, llO,ItOdHHe Cll8KTp0M8TpaM APEC, API'YC, ,llFJI~H. IIpz OCYllt8CTBJie
mm T8KHX npoeKTOB B08Hl!R88T p.sm TpyiHocTel, :iraor.tta H8llpe,ItBH,It8HHHX, 
des paapemeHRfI KOTOPHX HeB~BMOlltHO C08MJm8 HJIH ~RTRBHOe KCll~80-
B8Jm8 8TBX HOBHX MOIIIHHX CKCT8M. 

IIPH npo:H8BO,ItCTB8 K BKC~TamtK MHOronpoBOJIO'IIHHX .It8T8KTOpoB Me
M8HT8pHIDC 118CTKU - nponoi:antoH~HHX, .ttpelqJOBHX, 0Tpi1M8JIIHX K T.,It., 
BC8 doJree HaIIOWIHaoqHX OTpaCJU, lm.ItYOTPHK (,IteOJITKK K OOTHK THOH'I Jm
Tel 'B O,mIOI YOTBHOBK8), B08JmR88T SBM118 KOHTp0JISl: HBTJ!ll8Jml OJ!II'Haiu,.. 
HHX JmTel - B8lll:Helmero M8M8HT8 8TBX yoTpoloTB. &re 88M'IB .ItO OBX 
nop He BM88T llJ118U8MOro BO B08X OJJY1l8stX: pemeHlU!. Tax., IIp:H OOBMlmK 
cneKTpoMeTpa APEC B08HKKJl8. Heodxo,JtHMooTi. H~eZHoro KOHTp0JISl: HBTJmeJml. 
JmTel B yOJIOmutx: KpalHe orpaHl{t{eHHoro .ItOOTYDB It HKM. T~o paapa6o'flt8 
BOBllX, OJ)KI'JIH8Jll,HHX yoT~ICTB KOHTp0JISl: HBTJDteHKI ll08BOJISl:8T pemKTD 
npoMeuy cdopKK 8TOI ycTBHOBRH. IIo.ttOdHHe npoMeMH BOBHHR8JlT K.llPK 
008MHKK .ItPYrBX YCTBHOBOR C llpoBOJIO'IHHMB: ,IteTeKTOpaMK. 

CepJ:,88HOI npoM8MOI, BOB~el IIp:H BKC~TamtK YOTBHOBOR, co
.It8PJIC8111KX MHoronpoBOJIO'IHHe .tteTeKTOpH, SIBJIJl8TCR ifHJn,T~ ll0TOR8 llOCTY
naoqel OT JmX KHqJOp.!amtK. &ro llpmIIlRDK~O BURO IIpK perKCTpalJ,lUI 
pe,ItlUIX nponeccOB B HHT8HCJ!BHHX ny'IKSX tmOTKU, llOCK~KY B T8lG'IX YMO
mua: .naae BHCOKKe BOBMOlll:HOCTK COBpeMeHHHX 3BM He B COCTOJ!Hmt odecne
'IKTJ. llJlleM B odpadoT:ey Heo6xo~ol HHqJOpl8IJ,1UI des dHCTpoI'O npe.ItBBpK-· 
TeJD,HOro OTdopa COdHTld~ Ka1IeCTBO T8KOr0 OT6opa pemallltHM OdpasOM on
pe,It8.1ISl:eT .ItOOTllJlllfMHI npK BOMe,ItOBSHBJtX: KOHe'IHHI ifl!:snecm pesyJD,T8T. 
Kalt llpaBMO, OBOT8MH OT6opa BM81lT HeCK~KO B8p&JlXB1180KlilX ypoBHel •. 
0,mIOI BS Be06xO,JtHMHX CTYUeHel B HBX SIBJIJDITCR dHCTpi,ie.cneIJ;KMK8.RpOBBH
HHe nponeccop!l Toro HJIH KHoro T:r.tna, B 88BKCBMOCTK OT ooodeHHOCTel 
8KCllep!iD(eHT8. . 

Ha.IteeooTl> B napaMeTpi,i MBOro.tteTeRTOpHOI yoTBHOBKJ! llOJIBOCTl,E on
pe,!t8JUlllTCH K81l80TBOM Jip!iD(8HReMHX MT'IKKOB. YJJY1llll8Jme ll8paMeTpoB OT
,!t8Jil,HOI'O MT1D!K8 CBMO no oe6e BC8rM RBJIJl8TCR BBZHOI 8SM1lel Texmnut 
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pel'lICTpamm HSJiy'leHKI • .n,m UHOro,IJ;eTeltTOpma: ycTaHOBOit, oco6eHHO npe.D;
H83Ha'ieHHHX JtJIR l![CCJI8.IJ;OBaHllJI pe.D;IOIX coe!a:m, ItOJIJI8ItTHl3H!lff aqxlieRT OT 
noBWIIeHKJI Ra'i8CTB8 IIJlRM8H.1'!8MHX JtST'lfflROB IIpll.IJ;aeT YCTaHOBRe HOBHe OBOfl-

CTB8. 
.AltTYaJILHOCTI, .nO.D;06HHX sa.zta'i, DIRpOlt08 woroo6pasze KOTOPHX oco-

6eHHO xapaKT8PHO IIpll COS.IJ;lllll!ll ycTaHOBOK JtJIR HCCJI8.D;OB8HJIJI pe.D;IOIX npo
neccOB, Onpe.D;eJIJieTCJI He06XO,lllDIOCTI>n paSBHTRII COBpeMeHHOI sxcnepzMeH

TaJihHOI C!asa: HCCJie.IJ;oBaHKI. · 

Uem,n pa6oTa: JmJIWUiCI> paspa6oTKa H cos.IJ;aHHe cneitH8Jll{sHpOBaHHOI 
annapaTYPH: JtJ1R HsrOTOBJl8HKSI H SKCwtyaTamDI woro.IJ;eTeKTOPHHX ycTaBO
BOK JtJ1R HCCJI8~B8HHJ{ pe.D;KHX nponecCOB, CO.IJ;8pxa!ltll IIpOBOJI011Hll8 I![ 

CitHHTHJIJimnrOH!We . .IJ;8T8KTOJ]H. a HM8HHO: 
- HCCJI8.D;OBSBH8 BOSM03:HOCTH HSMepeHHJi H8TJDl8HlUI HHTel woronpo

BOJIO'iHHX .IJ;8T8RTOpoB B peaJildiliX, saTpY.IJ;Hemmx YCJIOBHIDC zsuepeHHI (OT
. cyTCTBH8 ~OCTYll8 ·. K CHOT8M8M HH'l'el, BHCOltSJI DJIO'l'HOC~I, BX pasM8llleHHJi 
JI .D;p.)' a Taiat8 paspa6o'l'Ita M8'1'0.IJ;OB JI coa,namte COO'l'B8TCTBYJ]l!HX BHCORO
IIpOHSBO.IJ;J!TeJil,HHX ycTpolCTB .IJ;J!JI STEC ne.11el; 

- paspa6o'l'R8 Iq)H'l'8PH8B 6RC'l'pol tpfJII,'l'paIJJDI nOTOita coe!a:'l'ltl no q-,op
M8 Tpe:£t.OB OT imoronpoB0.110,WOro ~ecxoro MarHH'l'HOro .D;8T8KT0pa 
aapimemmx 'iSCTHit IIpJI :e:cCJie.IJ;OBaHJDt pe.D;RHX nponeccoB Ha ,IIY'll<e yOKopz
TeM, a Taible cos.IJ;aHJ1e C!a:cTporo cnen,r8J1HsHpoBaHHOro nponeccopa . .ltJIJI 
IIp8.D;B8p2'.T8JII,HOro (.IJ;O SamlCH B 3BM) oTC!opa ooe!Hm B CII8lt'l'poM8Tp8 

APEC; 
·- CY1118CTB8HH08 YJIY1illl8Hl![8 IIp8.IJ;8Jll,HHX xapaKT8pll'.C'l'ltlt 32-RaBaJIJ,HOI 

yOTaBOBRH API'Y'C JI .ItPY1'JIX yCTtlOICTB. }!CIIOJlI,SYDJlHX C!OJILIIIH8 cepzha:e 
CitHH'l'HJIJIBitlt0Hllll8 .IJ;8'1'8It'l'Op!,I E.1!3!'2_:39' 121 sa C118T -·~oCTWK8BW! Hawry,mmx • 

Cll8RTpOM8TpK'i8CICKX H Bp8148HBHX xapaxTepHCTKR ST.l!X .IJ;8T8RTopoB. 

Hay,mas1 HOBHSH8 pae!O'l'H SaxJil)'l88TCJI B TOM, ,rro: 
I. Paspa60'1'8HO H 003.IJ;aHO 8B'l'Oll8'l'HSHpoBaBH08 ycTpolCTBO,ItJIJI HSM8-

pemtHB8'l'Jm8HHJi HK'l'811moronpoBOJIO-cmHX I<SMep lIPH OTCyTCTmm Jin6oro 
.IJ;OCTYIIS It mtM, xpo118 O,JtllOO'l'OpoHHero ItOH'f8lt'1'8 0 BX BHBO.IJ;811H, IIPH3H8H-
B08 HSOC!p0T8HH811 /1/. , . . . . 

2. Ilpe.D;JIOZeH HOBHI 11eTo.11; pel'llC'l'paitlDI Ba'l'SX8HHJI HKTel no saoeyxa
DIIDI ROJI868BBJDI, ll08HD8 ..... IIOOJI8 YJt&PEl• PaspaC!oTSB H 008.IJ;aH uex
TpoHHHI 'l'8HSOll8.'f_J) 1J[8ps:Oro ,11;elCTmut, '1'8D8 IIpHSHSBHHI 1:so6pe'1'8HH8II /

3/. 
06.11a:rtanq,d. pacmxpeHHol od.mcTWJ npm.1eHemts1. 

·3. BIIepBHe noxas&Ha :eos11onocn C!eoxoHTUTHoro xoHTpoJIJI HSTDe

Hlll HHTel BOBOro ,11;8'1'8JtTOP8. 8Jl8118H'f8pBHX "IBCTHit - O'l'pl:ll8JEHX 'l'J)160R, 

.IJ;J!JI ItOTOpHX yOJiomut 1:S11epeDI OTJDA81)'1'0JI xpalBel OJIOZBOOT:r,n; IIpe.D;JIO

xeBa 118TO,JtD8 ltOB'l'poJIJI HHT81 IIpz 11acoOBOII npoHSBOJl;OTBe 110.IJ;yJlel 'l'J)16ox. 
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4. PaspaC!OTaHa paH88 Be IIpllM8HJml!MCJI ,ItJIJI TBKHX ll8J181 JlOl'lIKa 
IIOC'l'p08BRII OII8n,[aJil![8HpoB8BHOro nponeccopa ,ItJIJI OT6opa co6HTd OT MHO
ronpoBOJIO"lHOro Wt1llllI.Iij)lA8CXOro MaI'HHTHOro .IJ;8T8K'l'Opa sapimemrax 'iBCTHll 
JI 003.IJ;aHa ero peaJILBM KOBCT~. 

5. 06HapyaeBH aaXOBOM8PHOCTR IIOB8.IJ;8HHJi OCBOBBIDC XBpaRTepzcTHit 
cepzluoro Citl!lITlJJL7IJl'.Itl!OBBoro NaJ(-Tl)-.IJ;eTexTopa C!oJILmoro 06'.heMa 
:imaI'2-39 H Dpe.IJ;JIOZ8BH HOBll8 CXeMHlle pememm, nos~e .D;OCTliII'HyTI, 
H~ no ·cpaBHeHim O ,ltOCTlll'aBIIHMl![CJ{ paBee SlIB'iemIJOOI SMIIJillTY.ItHO
ro H BpeueliBoro paspemeHKI O.JtHOBpeMeHilo. 

IlpaXTl![l{8CxaJi neHHOCTD pae!OTH SaKJil)l{88TCJi B CJ18)zylllleM: 
I. PaapaC!OTaHml'.8 M8TO;ItH,ycTpolcTB8 .IJ;J1JI KOBTp0JIJI HaTJDlemd Hll'l'el 

B YOJIO:mmlt OrpaHH1{8BBOro ,ltOCTYIIa R BHII IIOSBOJIJD)T COS.IJ;aBaTI, woronpo
BOJI01WH8 .D;8T8XTOp!.l C p$1;!tOM ymmBJll,HllX CBOICTB, BanpzMep, nwnm,DJ)nec
:ae 1Wl8p!.l C llaJmt.f XOJllr<l8CTBOM B81l18CTB8 JtJIR OIIeltTpoM8Tpa APEC. Kpoue 
TOro, T8Ia[8 ycTpolCTBa n0.11esHH H HeOC!xO.IJ;JIIIH IIpz COS.IJ;amm H 8KCIIJiyaTa
n,[H MBOl'KX THllOB K8Mep. Paspae!OTRH aBTOpa HSIIIJ.IJI IIpl!IM8lI8BH8 JtJIR ROBT
poM HaTaem HK'l'el IIPH npon:eo.IJ;CTBe ItaMep B Hc»Ba, JtJIR yC'l'8BOBOX 
ARKC-CHrMA (OHmf-MBa), IIP03A (OHRH-~ro-~133 'ITY- H .D;p.), ,ItJIJI npo11s
B0,1tCT138 .IJ;8T8XTOpoB a.D;pOHBOI'O KSJIOpmleTpe ycTSBOBJal JJ;EmH, oos.IJ;aBaeuol 
Mez,z(yHapo,JtllOI XOJUr86opanael JtJ1R 8ROnepmreHTOB Ba XpynH81meM B MHpe 
yCXOpltT8JILBO-H8ROIIHT8JILHOM ltOMILII8KC8 BCTpe"lHHX ny-qROB JIE!I B EBponel
OROM neBTpe ~epma: 1:cCJie.IJ;oBaHd IlEPH (leHe:ea) • 

2. CnenrraJll![sHpo:eaHHHI nponeccop PACTP IIPI BBe,1teHJ11: ero B 01:cTeMy 
,Jt8BJna CD8lt'rp0M8T~ APEC CYJll8C'1'B8BHO CBD88'1' IIOTOK q-,oBOBOI J!Hq-,0Jll8JUD[ 

Jr: IIOSBOJIJl8T HCDOJlI,80B8Tl, CII8XTp0118'l'p .IJ;J1JI 1:ay-qeHHJI H IIOHCKS pe.D;RHX co
(!a:m B HHT8BCHBHHX 1Iy,m.ax YOXOpzT8JUI. Paapae!OT8BB8JI JIOI'Blta p&CIIOSBa
BaBJUI Tp0KOB MOZ8'1' 6HTJ, BCIIOJlI,80B8B8 .IJ;J1JI IIO.IJ;OC!HHX yCTaHOBOK H MOZ8T 
ORaSaTI,QJ{ DOJ188HOI Ilplt pemeHlll: npo6Jrew paCIIOSH8B!UD[JI oC!pasoB. 

3. JlOCTHrlIJTl,18 mcoue cnex'l'pOlle'l'Jll'leODe :a Bpeuemme xapa1tTep11c
'l'Bla! ,lt8'1'8KTOp0B EI{:3!'2-39 IIOBHIJI8ll'l' Ka'i8CTBO YC'l'aBOBOlt C BX IIpl!IM8B8HH8M. 
B 118CTHOOTII, IIpe,ItJIOZ8HHHe p01tl)ll8H.JtamDI HCIIOJ1I,SOB8BH B YCT8HOBRe rm:ac 
(~ AH CCCP m.1. B.II.KoBCTSBTllBO:sa)JE; zcno.risoBaBJ[e yJJy-q111emmx .1te
T8ltTopoB B 11Boroxp:a:CT8JWIOM cnexTpoMe'l'pe API'YC (ID AH BCCP) ua nopa
.1tox H (!o.nee llOBHCWlO tzyl!CT:aHTeJll,BOC'l'a 8'1'01 yCTaBOBKR IIpR peI'llCTpaniUt 
Kp8.TBHX COBlIB,Jt8mdl. 

AIIpo11amur 'IJ86o'l'H H n:yrtlmulnp- 0CBOBHHe pesyJILTa'l'H pa6oT; II0.110-, 
aeHJUa: B OCBO:sy ~ooepTaitD, B80,Jtll0Xpa'l'HO .IJ;OXJt87(HBaJIJJ:CI, Ba B&yquo-Me
'1'0.IJ;J!'i80DX 081D1Hapax JIRlI OHRH I: JraC!opaTOJ]D ~epHol 0JI8KTJ)OCROIID ~ 
AH BCCP, ua pae!o'UX oo:eelll8BJIJIX no yc'l'8Bomte ~H, Ha II BceconaB011 
081111Bape IIO 8B'l'Oll8Tll88ItD B8)"DIHX H00Jl8.IJ;OB8Hd B ~8JEOI ~sue I: 
011emua: o6JraCTJIJ: (Ho:eoc1:611J)CX, I98I r.), Ba Il • Ill llelrJtYHapo,ltBBX 

_ JE ma, 1981, Ji 2,c.ao. 
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cm.mos:ayMax no ,imeptofl SJieKTpomme (BpaTHCJraBa, 1983 r., .Ify6Ha, 
1985 r.), Ha XIlY CoBentamm no ,imep1mA cneK-rpoc1tomm H CTPYKTYP8 
aTOMHoro amia (.liemm:rpa,n, · 1985 r.) , Ha · -pecny6Jm:KalicKHX KOHipeptmnm:x; 

MOJ!O,ItillC ytt8HHX no qlll8ll[lt8, ony6.mntOB8HH BIO pa6oTax B mme npenpm1-
TOB, coo6mem OHRH, cTaTefi B IIT3, B T88Hcax H Tpy,nax KOHipe
pe~. 88Ill1Dll8lnl 2 aBTOpCKm.!l'I CBH,IJ;8T8Jll,CTBBMH. 

CTpy:KTYJ?8 JI[ o6~eM 8KCC8J)'faIJ;l!m • .H;llccepTaD;WI COCTOHT lil8 BBe.ztemm, 
'18Thl:pex rJiaB JI[ 88KJil)tl8HRf.[. OHa CO,ItepintT 144 CTpamm,!:l, BKJll)'IaJI 5 Ta6-
mm R 43 PRCymta. CnHcoK JIHTepaTYJ)H CO,IteplKRT I03 B8HM8HOMHHJI. 

COJIEPJWIBE ,IllfCCEPTAI.lHH 

Bo BBe,nemm Cql()JMYJIHPOBaHH neJIH pa6OTH, llpll[BO~TCJI 0611ll!e CBe.zte
HRJI O pa6oTe, a Taltllte nOR888Ha 8KTYaJlLHOCTI, T8MI:l Hee CBH8I, C IIJiaHa
MH RCCJie.zto:erumff, B TOM 'IHCJie coEMecTHHX OHRH H ~ AH ECCP, Mez.nyHapo.zt
Horo COTPY.ztHH'l8CTB8 B o6JiaCTH qlll8mtl! BHCOKHX 9Heprm! • 

ITepBa!I rJiaBa nOCBJml8Ha Kp8.TKOMY o6sopy M8TO,ItOB perRCTpa.IJ;lm Ha
TmteHR:lt Hll[Te:lt MHoronpoBOJIO'iHHX KaMep ( § l) , npmnnmy .zteflcTBIDr R ycT
pottcTBY pesOHaHCHOro T8H8OM8Tpa, paspa6oTaHHOro aBTOpoM, np}!'.ro,ItHoro 
.ItllJl 88Tpy,u;BeHHHX Y.CJIOB]l[A H8Mepem (§ 2). 

ITOCT8HOBR8 88,ll;a'Ill[ JI[ BO8Hll[ltaDl!l1[8 TPY.ztHOCffl paCCMOTpellll Ba KOH
KpeTHOM npHMepe ctteKTpOM8Tpa APEC,·CO8,It8Hl1[8 KOTOporo IIpHHIWlll[aJ!DHO 
H8B08MOlltHO 6es,ycTpoACTB l1)U! KOHTpoJIJI BaTJllt8Hll[ff. I8 nponopD;HOBaJlLBHlC 
~p!i'l8CKHX K8Mep STOA ycTaHOBK]I[ (p11c.l) CO,It8pllt8.T 6oJiee 15 THCJI'i 
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P:e:c.l 0,ItHB R8 18 MO,ItyJieA npo-
nopD;HOHaJIDBHX nHJmH.ItI)ll[

'18CrutX KaMep cneKTpOMeT
pa APEC nepe.zt MOHTaXOM. 
.1J;llaMeTp CHrHaJII,HOro CJ!OJI 
630 MM, BHCOTa · 600 MM, 
'Ill[CJ!O CHrHaJlLBHlC BHTefl 
960. 

20-MJmpoHBHlC 30JlO'18HHX BOJ!Dippa
MOBHX C.lll'HaJ!DBHlC llpoBOJ10'18K 

"(mi:TeA). KoHcTpyKD;IUI KaMep 
nosBOJIHeT .ztOCTH'ID MmmMaJlLHoro 
KO.mrtl8CTBa BemecTBa Ha nyTH , 

'iaCT~. 0,ItHaKO CBHSaHHM C 8Tm4 

i 
i 

TeXHOJiorRH npe.ztnoJiaraeT RsMeHeHRe HB.Tmtemra: KaMep B nponecce c6opK]I[ 
npR OKOH'IST8J1I,HOM MOHTrutte B pa6otm:lt o6~eM Il,ll'.JIHH,I(pll['IeCKOro MarHHTa. 

V 
3TO H8O0YJll8CTBHMO 6es HenpepHBHOro R TmaTenHoro KOHTpoJIJI HaTmtemra: 
R8lK,Il;O:lt HRTR, KOTOpoe He .ItOJilKHO npeBHCHTI, npe.ztenHoro (OKOJ!O 60r) R 
B pa6O'18M•C0CTOJIHRR ,ItOJilKHO COCTaBJJJITI, 50+(2+3) r. Ilpi!'. 8TOM Cj'MM8.pHH8 

.··•. ~ 

ycRJIRJI IDl!8DT 8Ha'leHRJI B COTHR ID!JlorpaMMOB.06pHB O,IUIOH HRTli '1811l8 BCero 
BHDO.ItliT'RB cTpoJI BCD KaMepy. MexaBR'lecKH:lt H BRsyam,Hllff .ztoczyn K cRc
TeMe KaMep HCK.100'188TCJI. EoJiee Toro, ~8%8 8Jl8KTpi!'.'18CW KOHTaKT C Bl:l

BO.ItaMH Hll[Te:lt BO3MOX8H TOJ!DKO·C RX O,D;Horo KOHIJ,8. 
.AHaJIR3 H3B8CTHHX MeTO.ItOB ll ycTpO:ltCTB IlOKa3HllaeT WC HenpHrO,ItHOCTI, 

,ItllJl T8Klll YCJIOBR:lt H3M8p8HHJI. B pa6oTe npe.ItJIOXeHH npmmm:r ,It8:ltCTBWI H , 
ycTpo:ltcTBO pesOHaBCHOro T8H3OMeTpa, pemal!lllRe IlOCTaBJieHHYD 38,Ita'IY. 
YcTpo:ltCTBO 3anuml8HO 8BTOpCKHM CBH.It8T8J!DCTBOM /l/. B OCHOBY cnoco6a 
R3MepeHRJI noJIOXeHa R3B8CT1U!JI 38BRCHMOCTI, MelK,Il;Y '18CTOTO:lt co6CTB8HHHX 
Mexamrqecroix ROJie6aBR:lt cTpym,1 w o c ee .ltJlRHO:lt ..e , IlJ!Olll8.ItbD nonepe,r
Horo ce11emra: .S , IlJ!OTHOCTI,JO p R HaTmKeHReM N : 

C.Uo=..1f.V N . (l) 
Q. . Sf' . 

HcilOJ!I,30BaHRe 8TOfl 38BRCHMOCTH BHrO,ItHO ,ItllJl paspa6OTKH 8Jl8KTpoH
HHX M8TO,ItOB R3MepeHRJI, B 11acTHocrn, no H3MepeHRJO pe3OH8BCHO:lt 'ISCTOTH 
KOJie6aHHM w pe3. • KOTOpaJI CBll38Ha. C Wo : 

w«::: w~-+-2 i 2 (2) 
o r•'3· ) 

r.zte ~ - 38TyXaHHe. 
B npe.ItJIOX8HHOM ycTpoflcTBe 9Jl8KTp0HlillMlI MeTO.ItaMH OCYJll8CTBJ!JI8TCJI 

BO36yx.zteHHe KOJie6aHH:lt, IlOHCK pe3OH8HC8 H onpe.zteJieHHe ero ~aCTOTH. 
Cnoco6 R3M8peHHJI nOJICHJieTCJI pHC.2. KoJie6aBRH BO36yao:J;aDT 8Jl8KTpOCTa'TH
'18ClWM np}!'.TJIXeHHeM * HH:R K .ItOilOJIHRTeJ!I,HOMy 8Jl8KTpO.ztY I, ,ItllJl ~ero 

BBfH'-1 
KAMEPA',. 

?,_~ 
-2 -

rB'-1 

* To'!Hee - KyJIOHOBCKHM BO3.zteffCTBHeM. 
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PRc.2 CxeMa, nOJICHJIJlllaJI nPHH
nHil .zteffcTBRJI pe3OH8HC
HOro T8H3OM8Tpa. 

nocJie,mmfl 3a3eMJIJIJOT no HH3ROil 
'iaCTOTe .ztpocceJieM .I(P, a Ha 
H3M8pJI8MYJO HHTD 2 no.ztaDT Ha
npmKeHHe OT BHCOKOBOJ!DTHOro 
reHepa.Topa HR3KO~ ~aCTOTH 



(BHI'Hl!),'IaCTOTY KOToporo HSMewmr B Heo6xo.nmmx npe.zteJiaX (OT e~ 
,ItO COTeH re.PI.l) • .IvIJI ,IteTeKTllp0B8llltJI KOJ1e6rumfl HCIIOJII,SYJ)T BCIIOMOra'l'em,
HOe HaIIpmtteHHe BllCOKO:lt TffiCTOT!l OT I'B'll, TaKllte IIO,ItaHHOro Ha HSMeJllieMyJ:> 
HHTl, (npocTe:ltmnff R-C CMeCHTem, CM CJIYDT 8'l'Off I\eJJR). lIOCKOJII,Ky IIPR 
KOJieCSammx: HHTH B03HmtaJOT KOJieCSamm: ee 8.JieKTpoeMROCTH OTHOCR'l'eJll,HO 
,ItOII~HTem,Horo MeKTpO,Ita,. HaIIpmtte1me BllCOKOff TffiCTOT!l Ha JU> MO,ItyJJR
pye'l'CH C TffiCTOTO:lt KOJieCSami:ff, a r~CSHHa MO,Ity.1lHI\IDI npono~OH8Jll,H8 BM

IIJJR'l'y,Ite. CxeMa ,IteTOKTllp0B8HRH KOJieCSrumff C.n;K yc~eT CRI'HSJI, BH,Ite
Me'l' ornCSaD!lYD H lIH.ltJimRI>YeT ee SHa'!eHHe C,IIOMO!Ill>ll BOJII,TMe'l'pa v. HS?.le
peHRe Ha'l'Rl[eHHH COCTOH'l' B IIepeCTpoffKe Bffi'.H1I, B H8XOllr,ll;emm peSOH8HC8 
IIO IIOK838HHSIM V H B HSMepeHHH ero TffiCTOTll, SIBJIJmlleflcg 8HSJIOrOM HaTH
llteHHH. 06!l'IHO pesoHaHC BHpruteH '!eTKo, TaK KaK ,ItOCSpoTHOCTl, KOJieCSrumff 
HHTeff D8JJRK8 (KBK IIpaBMO, 60J1ee IOO). /2/ 

.IT.a.nee OIIHC8Hll 6JIOK-CXeMa H npmm;m .zteffCTBWi peam,Horo npnCSopa ' 
paCSoTamiero B .ztny.x pElJllliMB.X: PY'!HOM n aBTOMaTll'IOCKOM (pnc.3). 

PHc.3 B.7.rox-cxeMa peso
HaHcHoro TeHso
MeTpa. 

OimcaHH cxewme oco
CSeHHocTR H paCSoTa c npn
CSopoM. B SaBHCKMOCTH 0'1' 
CHTyaD;ml, ,ItOIIOJ1HHT8Jll,HllM 
SJieKTp0,ItOM ;n;JIJ1 HSMepemrA 
CJIYXB.T! O)tllHO'!Hllff IIp0BO,It

HHK IIpll HSMepemm OT,IteJIJ,HOff HH'l'H, KaTO,ItHM IIOBepmocn KaMepll npn KS-
Mepemrn cCSopKH, ,ItBe HHT:11, coce,ItHHe C HSMeJ)JieMofl IIpll KOHTp0JI8 llSOJIHpo
BaHHoro CJIOH HllTel. B IIOCJie,ItHeM CJiy'Iae CHI'H8JilI BBrfflI ll I'BtI IIO,It8DTCH 
Ha coce,ItHHe, Oltpyllt8111tHe ll3M8J)JieyYI) ID!Tll, K8R Ha pnc.3. 3TO H806XO)tlDIO 
;n;JIJI YCTpaHeHllli Heonpe.zteJieHHOCTll B ll3M8peIDIJDC, MOryllleff BOSIDIRHy'l'l> :113-
sa Toro, 'ITO ROJ1e68Hl!J! BOSCS~mcs:r K8K B H3M8JllI8MOI HllTH, TaK ll B 
,ItOIIOJIIIRTeJil>HOM MeKTpo.zte, KO'l'Opll npe.I(CT8BJDI8T coCSol TBRyJJ xe IDITI,. 

TmtHM oCSpasoM, OIIllC8HHOe YCTpOICTBO TpeCSyeT ;n;JIJI OCYll!8CTBJieHllJI 
HSMepeHHff TOJIJ,KO 0,ItHOC'l'OpoHHero 8JieRTplt'I8CKOro KOHTaKTa C BllBO,ItauH 
BHTel.H IIpm'O)tHO ;n;JIJI KOHTpoM HSTJmeBHff KaK OT,It8Jll,HHX CHI'H8JIJ,HWC CJIO
eB (H8III)m,lep, mm HSroTOBJiemm KSMepu), Tax K coCSpammx MO.JJYJiel, B 
TOM 'IHCJie ll IIpll me MOHTaxe • .ItwanasoH paCSO'!HX TffiCTOT IIpllCSopa COOTBeT
CTeyeT H8TRJ[eHKJl:M.oT 0,5 r ,ItO 200 r ;n;JIJI 20-MmtpoHHHX BOJil>qJpaMOB!lX 
HHTeff ~off 40t60 CM. IIorpelllHOCTl, B py'!HOM peEKMe I+I,5%, a B aBTO
MSTH'IeCKOM ~ 2% (5%) npn CKOp0CTll HSMepeHHH ~ 9 c Ha HHTl> ( .:!:3 c). 
Ilpe.JtvCMOTPeH BUBO.It ,ItSHHHX Ha ~qJpoBO:ff BOJil,TMeTp. 
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BTopas:r·rJISBa IIOCBRllleHa .ztpyrHM MeT(WU,f l! ycTpoflc'l'BBM ;n;JIJI KOHTPQ
JIII HS'l'Jmem. HllTel, aeo<1xo,Itl!MOC'l'l,··B. paspado'l'lte XOTOPWC BOSBHXJIS 
BCJie,ItCTBK8 mm:x, 8~8 dOJiee Z8C'l'KKX rCJioBHI l!SM8peB:IIR. 

IIepBHI Jiai;arpa{p CO)t8pxH'l' OIIKcamte OCHOBSHHOro Ba BOBOM MeTO,Ite 
llSM8peBHI TeHSOier Y.nBIHOro .zteffCTBWt, T8De SantHJll8HHOro SBTOpcltHM 
CBll,It8TeJII,CTBOM 3 • Ero paspaCSoTxa BllSBSHa ueodxO;rtHMOCTl>D llSMepeHHI 
H8TJIZ8Hlll IDITe:I B CHTyaD;ml, xor.zta IIpllCOe,ItHHeHHe X KX BllBO.ItSM.BOSMOllt
BO TOJII,RO '!epes CFApnraIDP3TllpBH8 JieHTO'IBH8 XSdeJIH, B pado'!eM COCTOR
BlDI coe.ItHHJDlltl!e BH'l'll c pel'HCTPRPYD118I aJI81tTPQmnt0:I cnex-rpoMeTpa APEC. 
IIpDeHeHKe OIIKCSBHOro paaee pesoHSBCBOro T8HSOM6'l'pa B 9TOM CJiy1188 
Orpamrq!l[B88TCJI SSM8TB!lM CHDtemteM TO'IHOC'l'll.BS-88 pasJm1moro COpTa II0-
11ex. B TO lite BpeMR T8RH8 llSMepemm COBepneHHO odsmaTeJII,HH B psme c:11-
TyaI:J;HI IIPR CdoPKe H ocodeHHO IIpll 9XCIIJiyaT~ ~eTeXTOpa Ha ycxopnTe
JI8 •. 

II:pmn:nm .zte:IC'l'BllJI Y.ztapHOro T8HSOM8'1'pa OCHOBSH Ha TOM ql!SH'!eCXOM 
IJsx'l'e·, 'ITO IIpll OTKJIOH8ID!ll HSTJlHYTOff HllTK, CTpyHll O'l' IIOJ!Oll:eHHR paBHO
BeC:118 ll IIOc.neJtYDlleM ee OTII7CRalDDI, BOSHJ!XSDT saTyXaDlllle KOJI868BHJI 
DTH, OIIKCW388Mll8 ypaBHeH:IIJlMH: 

X::: II .e- s-t: co.s' ( W.3Qr t - J.) (3) 

u, _,/ a cZ 
JCT,- V 0., O - d (4) 

r.zte X - CMe11t8HJ[e; A H J,,. - XOHC'l'SHTH, SSBHCJ!IIIH8 OT Ba'lanHHX YCJIO
BHI; 8 - 1to~eHT saTy:XaHKR. YCJiomm:I IIep110.zt T88T. = 1..,r./ w3ClT 

XOJI868Hlll Bll'l'll, BHSBSHHHX Kpa'l'KOBpeM8HHllM ~apou, d.Jms01t K II8pl!O.ztY 
codcTBemmx ROJiedSHH:I H MOZ8T dll'l'l, HCIIOJI:E,SOBSB B XS'!eCTBe SHSJiora Ha
TJ!ll:8HHR XSK :a: w pea • • Y~apnoe. oosd1,1,1temie 1toJiedami:I c KX noc.ne.ztYD1!e:I 
perncT~e:I IIOJIOZeHO B OCHOBY npewioxeaaoro Y,q'.!;polcTBS. 

B.7.rOiv-CX8118 T8HSOM8Tpa y,napaoro ~elcTBJtli 74/ JIPHB8,It8HS Ha pnc.4. 
"Y1J1J,p" IIO ll3118JllI8MOI HHTlt HaHOCKTCJI KpaTXOBpeMeHHIDI CHJl'l'lleM BHCOKOro 
H8IIp.l!ll:8BB8'. HCTO'IHllltS BC C IIOMOIIII>D saumtaHllJI BliC0JtOBOJll,'1'HOrO.RJIJl'l8 BIi\. 
1Iepes Hecxom,xo MHJIJillC8JtYH.lt oocoxoe.HaIIpJmeHHe ooccTanaBJllll38eTcs:r :11 
XOJiedSBllR BHTe:I IlpoHCXO)tJl'l' B IIOCTORHBOM 8JI8KTPH'!8C_KOM IIOJ!e. BcJie.ztcT
B:118 9TOro Ha pesKCTOpe Rm:. BOSHHX88T Clill'HaJl, 'ISCTOTa ltOTOporo paBHS 
'ISCTOTe XOJI8dami:I IDITH. HHsxas:r 'ISC'l'OTS 9TOro Clill'HSJIS (He dOJiee Becxm
ltllX COT8B I'n) nosBOJIR8T np!i[llll},18'l'l, ero no itadeJIJDI C 60J1'FJIUDffl SHa'!eHKJI-
MH 8MltOCTH des\•11tepda WIS padoirocnocodHOCTll ycTpOICTBa. . 

llpo~,11,y})Q HSMepeHd COCTO:IIT B llpllC08,ItHH8BlDI lltY]I8. It BllBO.ztY Hµ

BOI Hll'l'll H C'IHTHBSBJDI noxasami:I. HSllepeBU IlpoJISBO)tJl'l'CR SBTOM8THtl8CltH 
~e I,Q c no Clll'BSJJY TSRTOBOro renepaTopa 'IT, a pesynTaT oTOdpa
llt88TCS Ba ~SHS'IBOM ~8CJmfC!HOM ~(fil)O:BOM HH,ItKXaTOpe ml. C I(eJil,D IIOBH-
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PHc.4 Ell:OR-CXeMa TeHSOMeTpa YRipHOro ,neACTBRR:. 

memm TO"CJHOOTH' B IIpHCSope HSMepl!eTC.f{ HHTepBSJI Mellt.DY IO IIOC.ne,nOBaTeJII,
HHMH nep:H~)taMH ROJieCSSHd, T.e. IOT38T •• .n,ur BTHX I\eJieA CJJYDT U--:pas
pswmA O.ttBHrOBHI perHoTp CP H RBa~oBSHHHI npeoCSpasoBaTm BpeMJI-xo.n 
IIBK. O~omICSpaTOpH Ofil+OB4 JI BOpoTa B CJIYZ8T ,ItJIJI qJOp.mp0B8Hl!J!:, s~epa
RH, BtlpaCSOTRH c.nyJt86HliX CHrHMOB. YoTpolOTBO BI:llIOJIHeHO IIpeHMYJll8CTBeH
HO Ha,Tl'JI HC 155 OeJ)HH. B piCSOTe IIJlRBO~TCJl pe8JJ1,B8JI oxeMa yoTpoloT
Ba H OTMeqeHij CX8MHH8 oco6eBBOOTH. 

.JlKanasoB JISMepl!eMHX IIpH6opoM BaT.imemi:A BOJIJ4JpaMoma: so.noqeHHX 
mi:Tel .n,mmo:I 60 CM H ,Itl!8118TpoM 20 MKM - 0~5+70 r. 0THOOHT8JI»BBJI 
norpemHOOTI, HSMepem ,., 2%. IIpe~OMOTpeBa nepe)ta'IB. .nammx B SBM. lip!![ 

piOOTO.mnm: 8HO,n-xaTo,n B RSMepe 2 OM H8.IIp!DteBHe BHOOltOBOJII,TBOro HCToii:
mma BC oooTaBJJJieT N 2 KB, IIJlH BTOM oCSeoneim:eamCJI HeoCSxo~e sBaqe-
mur 8MJIJll'ITY~ ltOJI86aB:Ka BHTH (0,2+0,3 MM) JI CHrHa.na o, Hee. ' ' 

B )taBBOI rJiaBe IIpHBe,neHH Tax&e B8pl![aH'l'H pea.nHsanm,; pesOHaHOHOro 
JI y)tapHOro T8HSOM8TpoB (§ 2), M8ItOHM8Jll,HO HO/gf'8YJlltH8 OT~8pTByll 
8IIII8Jl8TYJJY o I\8.1Il,D o6JI,eneRU :ax IIOBTOpemur 5 • ,. . . . 

B 88B8pill8HH8 )taBBOI rJISBli (§ 3) llpHBO)tl!TOJI e111e O,ItBB OII0006 H8118-
pem, paapi60T8HHHI OII8D;ll8Jll,HO ,n.nJI KOHTpoJILHliX KOIIHT&Hd 110~.nel 
OTplD(8J]HHX Tpy6oR ~HHOro xa.nopmae~ yoTS.HOBlm JJ;E.mH (JIEII, UEHI) 
IIplI BX IIpoHSBO,nOTB8 JI nepe,n oCSopxol ~ KOHOTpyltTJIBJIH8 ooo6eHHOOTH . 
9TJ!X Homa: eoronpoBOJIO~ ,neT8RTOp0B T8ltOBli, 'IITO Ba nepmd Bsr.mr.tt 
HSM!lpeBHe mlTJD:8RU BHTel ooCSpaHBHX MO~Jiel B8 IIpe'AOTaBJIJl8TCJl BOBMOZ
HHM. JrooTYII lt mtT.RM MO~.nel OToyTOTBY8T. Pas,neJWIHI ltOHT8ltT O BliBO)ta
MH mtTel HeOOYJ]l80TBHM, T8lt lt8lt OBH 008.nJIB8Hli B II8J)8JIJI8JIJ, BBYTPH 110~

JUI. Bee BHTH SxpemqlOBaHH CDDl8Tpi111HOI RaTO,nHOI IIOB8pxHOOTI>D. 
B TO ze BpeMJI Tpe6oB8BHJI R ~8lmOOTH O'l'pBMepHHX 'l'pYCSOlt -qpesBH-

118.IHO BHOORH, T8lt RSR HeKoIIpaBlml s.neMeBT n ooCSpiBBol ;roTSHOBRH 
~H. onycttaeMOI B r,llY'doityl) max'!'y', B3B1!8qeH 6HTl, Be MOJteT. 
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O~axo IIpll HCCJie,nOB8HIDl: MOJzy"JieA 8BTOp0M OCSHapyJteHH BOSMOlltHOCTH 
,n.nJI CSec1tOBT8ltTHHX HSMepemrfl H8TmtemUI (T810!t8 IIO lJaOTOTe RO.neCSaHHfl) 

, xa,r,noro Ha y,m,oTRB mrTH (B MOJ:IY.ne .n,mmoA 7,2 M Rs 8 Jiqeex TaRl'IX 
.y.j:aoTROB II2). Cyn MeTO,nmcH COCTOHT B BOsCSy,r,nemrH ROJieCSBHHfl MeXBHH

qeCKl'J'.M BOS,nelcTBHeM Ba KOpnyc MO)zy"JUI rpoMitoroBOJlRTe.neM JlJilf OII8IJJ!8Jll,
HHM y,lt8pHHROM. IIPH STOM perHOTpaD;III) ROJieCSamrl IIpOHSBOMT tcy'BOTBHTeJII,
HHM 8MltOCTBHM )t8T1mROM nepeMemem O BHCOKOfl paCSoqefl lJaCTOTOfl, ,n.nJI 

ROTOpol IIpoBO,nJllllBJI IIOBepxHOCTI, MO~Jiefl Olt88aJISCl, lJaCTH"CJHO "npospaq
HOfl". Ilpe;,xozeHH 8BTOMBTHS:Hp0B8Hml8 B8IJH8BTH ycTpoflCTBa, pa60Tm:mero 
B .nHHHD O SBM B npe~asHaqeHHoro ,n.nJI ROHTpoJIJI MO.ny.nefl IIpH HX IIOToq
HOMH3r0TOB1I8Hlm, o6eCII8llHBSIJllH8 H806xO.ItHMYJ) IIpoH3BO,nl'IT8JIJ,HOCTl, (30+ 
50 HSMepeHHfl B MHHYTY). 

TpenJI rJIS:aa ~ccepTanm,; nocBRl!leHe CIIe¥!\JIHSHpoBaBHOMY nponecco
PY PACTP (ycTpoflCTBO paCII03H8B8HHJI TpeROB) 171, IIpe,nHBSHaqeHBOMY ,n.nJI 

q:H.Jll,TpaD;IIH_B peDMe peBJWioro BPeMeBll IIOTOK8 HHqJOl)M8IJ;IIH, IIOCTyII8.Dll8fl 
OT MHOroIIpOBO.nOtJBHJ; qwmH.Iij)Jrl{8CltBX R8M8p ,neTeltTOpB. sapmteHBHX 118.C~ 
CII8lt'fp0M8Tp8. APEC /B/. IIPH HsyqeBD pe,nRHX nponecooB BeMHCJIHMO pe
l'llCTpllp0B8.'fi> BOS ooCSHTBJI, IIOCROJIJ,RY HX IIOTOR OrpoMeH H Ha MHoro IIO
PJWtO:S (IoI0+roI2)! do.nee) MOJE8T IIpeBliIIIBTl, HHT8BCHBH00Tl, HCCJie~eMO
ro ·npol\eCca. IloBTOMY ,nJUI TaKHX xcc.ne,noBaBHI HeoCSxo,ItHMa MOIIIHBJI OHCTe-
118 OTCSopa perRCTJlHPYeMHX BSam.!O,nelcTmII, Jt8lt IIpimIJIO, MHoroypoBHeBSJI. 
Cne~Hpo:ea.mml npol\eccop PACTP·J1BJUieTcJ1 •Tpl!l'I'epoM" BToporo ypoB
BR B jcT8BOBR8 APEC, qiHJn,TpynllHM coCSHTHJI IIOCJI8 HaBOCettyB.ItHol CHCTeMH 
sanyCRS,· HO nepe.n npenapHTeJIJ,Hofl oCSpa6oTRol Ha SBM (Jmc.5). OB zo
no.ni,ayeT ltpHT8pmI qiopm B noiroxeBHJI Tp8ROB B IIpoCTpiHOTB8 ,neTeRTOpa. 
O~SltO, 1t8It HSBeoril:o, pemeBBe T8RKX sa,naq, T8CHO CBR:88BBHX O npoCS.ne
MOl0paCIIOSH8B8HHJI oCSpasoB, TpeCSyeT CJIOJtHHX B JIOr:Hqecxou JI cxeMoTeXHH
qeCJtOM OTHOmeHD yoTpolOTB ,n.nJI ,nocTHJteBHJI IIpH8MJI8MOro ooqeTamtJI 6HOT

p0.1(8ICTBKJI o'To~OCTl,Jl. IIOBTOMY cos.nemm peaJIJ,Hol ROHCTJlY.ltD;II.H nponeo
OOpi' npe.nmecnoBSJio ooa)t8Hlle ero MaT011aTHt1ecxol uo,nea H M~8JD!l cnex
Tpc>M8Tpi B Sl!I( 0 li!OOITBnJI81 BOSMOZHHX ifiHa:irqecKIIX IIpol\8CCOB cJ/. IlpH . 
&TOM noCJie,no:aaT8JIJ,BO paspi6aTliB8JI801, oxew ycTpolOTBB; J10IIHTllll8JIHOl> 
pi8.Jm1Dllle B8pll8BTH JIOI'J!ltH, OCYJ]l80TBJIJU80l, IIpoBepxa H OIITHMH8anKJI ROH-- . . . ' 

CTpylUl)ll'i. 
B ocaoBY JlOI'Hltll pa6oTHCIIeD;ll8JDlsHpoBBHHoro nponeccopi, Maxc1t11a.m.

BO.Y1D1THB8D118I IIp8BMYJ]l8CTB8 D;IIJIHH,IijlJA8CXOI reoMeTpnI cneRT!)OM8Tpa, 
no.nozeHo "qioTOl'palPIJ)OB8lllle• ooCSHTJ!JI H "npocuoT_p" ero o IIOMOl!II>D BaCSopi 
M8COR - "ma6JIOHOB" IIpH BpillleBD "q>OTorpa~" /<j/. PaSYM88TCJI, 8TH 

onepmnm IIp0H8BOMTCJI O IIOMOJltI,D 8JI8lt'rp0BBHX yoTpolCTB (JlRC. 6). IIpii 
06H&pyxem 88)t8BBOro RO.n]l:qeCTllS BymfHX TpeltOB coCSHTJl:8 IIpiI3H88TCJI 
ro~m, ,nJUI ,n8Jll,Helmel nepe)t81DI B Slll C neJIJ,D IIOCJI8,IlyDll8! o6pa6oTmi:. 
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Pl!c.5 CxeMa BKJl)JqeHJitSI CRCTew ipitln,TpalJ;IDI co6HTl!Ifl BToporo 
ypoBWI - onenu:SJms:1IpoBaHHoro nponeooopa PACTP B 
'AeTeKTOp sapmtemmx 'IJB.O'l'Hit oneKTpoMeTpa APEC. 

Pl!o.6 0CHOBHOfl IIpmntl'[II IIOKORa TpeRB. 
Sa,ItaHHOff KOH~. 

IIpswoe OCYllleOTBJieHKe TaKOro IIpHH
roma Hepe8.1ll,HO Ks-sa orpoMHoro 1tOJIK1leOT-

• B8 BOSMOZHI:IX KOH4Jl!I'Y1)8nHI 0061:lTl!Ifl B 
06'LeMe Jt8T8KTOpa. O~aKO IIJlKMeHeHKe 
paSJIJl'mHX OIIenHSJll,HHX IIpKeMOB, IIOBl:llllaD
lltBX IIpoKSBO~TeJll>HOOTI, OT6opa (BBe'AeHKe 
MaHHIIyJISIDJd O,Itmll'8J41![ B perKoTpax, 06'L8~
HeHKe HeltOTOpex ma6JrOHOB B IIOOJie~efl xa-
11epe no RJIH), a Taiate BBB'AeHKe pB;Ita He

Ks6emrax B TaKJ!X c.nyqamc KOMIIpoMKOCOB (HOIIOJll,SOBaHKe TOJII,ltO npoeKD.d 
TpeKOB Ha )( - .!I JIJIOOROOTL onex'l'J)OMeTpa, o6pa60Tlta ,It8HlmX JIKDII, 0 4 
KHq>OplanHOHHUX OJIOeB, 06'Le'AlUl8HK8 IIpoB0.n0118R B rpymm no RJIH H .Itl).) 
nosBOJmJm paspa6oTaTL npiI_MO'AeJmpoBaHKH ce11:1 yoTpofloTBS, o IIOMOl!ILD• 
!26 <J%.8M OOBII8,1t8lmfl pQSJilt'IJB.IIIO' IIpK6JIHSHT8JII,HO 60000 ltOH4Jl!I'Y1)8nHI Ha 
X - ~ IIJiooxooTH · cnexTpoMeTpa; 
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PHo.7 En:ox-cxeMa cnell;l!aJIHSH!)OBaHHoro npoueooopa PACTP. 

En:ox-cxeMa pe8.1II,HOro yoTpoffcTBa /IO/ np11Be,neHa Ha puo.7. Ilponec
cop IIpRHHM88T HHq>Op.lanm:> o UHJIRH,l!J)ll'l:eCltl!X RaMep onexTpOMeTpa B 5 96-
paSPH,ItHWC ltOJll,UeBHX O'ABUrQDl:lX perucTpoB, OCYl118CTBJISI8T ee BpruneHKe 
(o T.H. "M8HKIIYJI.JIUWJMH") lI npooMOTp. B SaBKOHMOCTlI OT KOJlll'I8CTB8 Hafl
'A8HHHX IIOJI8SHHX TpeKOB (B ,I{aHHOM BapR8HTe, pacctIUTaHHOM HS HCCJl8,I{OB8-
HKe nponeoooB, no,no6ma: pa011a,ny p+- ..ll.+.e.+.e.-, OCYlll80TBJISI8TCJI IIOHCK 
TpeltOB MeKTp0HOB) ycTpoflOTBO paspemaeT Wll{ sanpemaeT C'IUTl:lB8.HUe .co-
61:lTl!IJI :e: ero ,nam,Heffmym o6pa6oTXy. 

B ,naHHofl r.iiaBe xp&TRO oIIHCaHH oT,neJI1,HHe ysJnI nponeccopa, opraHH
BanHJI ROHTp0Jll,HOro TecTHpoBSHKR: OT BBM. KoilcTpyxTKBHO PACTP npe,ncTaB
JIJieT 00601 08MOOTOJI'l'eJII,JWI yseJI; BHIIOJIH8H npeHMyllleCTB8HHO HS .ziocTyII
Hl:lX HC TT.ll 155 oppo (~ 250 KOpIIyOOB). 

QneHKa 1t09Cl$mHeHT8 OT6opa IIO,I{SB!lemm q>OHOBHX 0061m1ff, npoBe,neH
HaJI H8 pe8.1ll,Hl:lX Tp8K8X, llOJJy118HHHlC B XO'Ae OT.718,I{O'IIHHX 8KCII03Hll;l!ff oneK
TpoMeTpa APEC Ha Omrxp01UlltJIOTpoHe Jim1 OHRH, m.ieeT SH811eHKe,., 9, a ajr
q>eKTJIBROO'fI, paoII08H8B8.Hl!R UOJieBHl:lX 0061:lTKfl OOCTaBWIB. 0,96. !IpR_8TOM 
BpeMJI o6pa60TKH 0.I{HOro 0061:lTHJI He 6oJiee 30 MKO. lht11JitleHHe onell;l!SJIHSK
poBSHHOro · npo~ecoopa PACTP B OlIOT8My O'LeMa HHq>Op.1811;1!2 OII8KTpOMeTpa 
APEC IIOSBOJIJieT IIOHHSRTI, OK0p0CTI, IIOOTyIIJieliltst co6HTlll ,no 3Ha11eHK~, 
np:e:ewrewa: 'AM pa6oTH TpeTLel CTYIIeIDI qwII,TpalJ;IDI oo6uul - 6.uoTporo 
8JII'OpRTMa qwII,Tpall;l!K Ha 3BM. 

TeMa ~eTBepTofl rJiaBH .ItHocepTSnHH OBSI3aHa c paspa6oTxott H oos,na
mi:eM MHOrOKpl!OTaJII,HOro HlISROq>OHOBOro CIIeKTpoMeTpa rru.!MS-COBIIS,I{eHUff 0 
60Jll,IIIKM pa6011HM o6'LeMOM API'YC-32 (aBTOMaTHSKpoB8.HHaJI perHCTpKpyJ!lilM 

II 



raMMa-ycTaHOBRa coBII~eHRii /II/), Ta!C!l'.e npe,n:HasHa<reHHoro ;µm perIIcT
pamm pe,ItKHX, MaJIOHHT8HCHBH!lX H,ItepH0-$18.HtJeCKIDC nponeccoB, IIpeIIMyll!e
CTB8HHO raMMa-lls.7JY'!eH.1Iii BliCOKOfl KpaTHOCTH. KaqecTBO TaKO:I! ycTaHOBIDI, 
HanpHMep, MHHlIMaJII,HO ll8MepJI8MaJI aKTHBHOCTT:,, pesKO 88BHCllT OT CBOi!CTB 
npm.ieHJieMHX ,ItaTtmKOB, oco6eHHO OT me aMIIJmTY.D:HOro, BpeMeHHoro paspe- · 
meH.lI:I! ll ajqieKTmlHOCTH. CKopocT1, cqeTa ~affHux: COBII~eHllfl, Hanpm!ep, 
Orpamr<ri!:Ballll8JI tzyBCTBl!:T8Jil,HOCT!:, YCTaHOBKH, 06JI~aeT, KaK ll8B8CTHO, 
CTeIIeHHol sami:CHMOCTT:,D OT paspemruomero BpeMemr It' 

m C"" m rn-1 (5) nC:.i\ = "' n1 '"C .;,, m; 
r,n;e m - KpaTHOCT!:, COBII~eHRfl, n1 - CK0p0CT1, cqeTa OT,Il;8Jil,HOro .n;aT'Il!RS., 
N .- tmCJIO .D:BTtJHKOB • .IvrJI BMIIJm'i<y.n:Horo paspememm A F,/E HMeeT MeCTO 
IIO,n;06HaJI 88BlICllMOCTl,. A xaqecTBO YCTaHOBKl! B neJIOM onpe.n;eJIJieTCJI coqe
TaHReM 3Tmc qrutTOpOB. HCHO, qTo .n:ruite He60Jil,ll!He llSMeHeHllJI xaqecTBa KalK
,n;oro .n:aTi:nnta IIpmIOCJIT·CY1118CTB8HHm! KOJIJieKTllBHm! ajqieKT, 

B TO lKe BpeMJI xapaKT8:pliCTmtR 32 npm.ierureMmc B .n:eTeKTllpymieii qac
TH ycTaHOBKII (pi;rc.8) cepli:l!HHX CnmI~omrnx .n:aTtJHKOB En8r2-39 Ha 
OCHOBe 60JIT:,mIIX (¢ I50xIOO MM) KpHCTaJIJIOB NaJ(Tl) ll ~8Y-49B npi;r HC
IIOJIT:,SOBaHHH B nacnopTHOM pe~e ,n;aJiemr OT R,n:88JIT:,lrnX. llx aMIIJillTy.n:HOe 
pespeme1me A E/E Hepe.n;Ko npeBHmaeT IG-I2% (no 137ca), a ~TeJIT:,Hocn 
_nepe,n:Hero cppoHTa aHO,IJ;Fioro m.myJIT:,ca 7:' gi• lIJ)RMO CBJI88HHM C BpeMeHHHM 

Pm:c.2 ~eTeKTHpyl!lll8JI qacn CII0KTpoMeTpa API'YC. 
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paspemeHR8M, COCTaBJ!JI0T IOO-I20 HO. IlpR 3TOM MHOrO"lliCJI8HHll8 ll8B8CTHll8 
peKOM8H.Itartllli no llX llpRM8H8lilDJ B8C!:,MB. IIpOTllBOp0~H. 

B § ~ HaCTOJI1110fl rJiaBU 8Ha.mISllpynTCJI II:pliqmJll, B.JillJmlll{e Ha Kaqe
CTBO T8ltoro ,n:aTqRKa, ll IIOK888HO, qTO ero BpeMemrne R aMIIJillTY.D:Hlle xa
paKT8:pliCTRKll SaMeTHO yxy,lJ.JllalOTCJI sa cqeT ~8Y ll CHJ!I,HO CBJISaHll c npo
neccaMH cpoeyc:e:poBKH :e: c6opa cpoTOMeKTpoHOB BO m:o,n:Hoii KaMepe. 

. B § 2 IIpi;rBe,n:eHH pesyJIT:,TaTll 3KCII6PllM8HTaJII,HHX llCCJI6,Il;OB8Hllii ,n;eTeK
TOpa, COCTOsmnm:x: B HSMepeHllJIX 38BllCHMOCTH 8MIIJillTy.n;Horo ll BpeMeHHOro 
paspemeHl'!f npn pasJIHqHHX, lllllpoKo Bapr,npyeMHX pacnpe,n:eJieHWIX rroTemura
JIOB Ha nepBmc 8JI6KTpo,n:ax ~8Y ll qeTHpex BOSMOl!CHllX cnoco6ax BKJI!OqeHllJI 
.n;eTeKTOpa. IIpi;r STOM 6wm o6HapyateHll JIBH!le SaKOHOM6PHOCTH .D:JIJI B0.mr<mH 
A F,/E H 'rd>, .D:OCTHralClllHX Mm!HM8.11!,HHX SHaqeHlI:A npi;r He BCTpeqa:emmccJI 
paHee KOMOHHanHJIX noTeHD;ll:aJIOB, 

Ha OCHOBBHHH 3TliIX ,n:aHHHX, IIO,Il;TBe~eHHllX II:pli llCCJie,n:OB8HllJIX pH,Ita 
3K38MIIJIJipOB llS MHOI'llX napT_llfl, paspa60T8Hll IIpOCTlle peKOMeH,ItanRH .D:JIJI 

HCIIOJil,80BaHHJI ,n:eT0KTOp0B EI(8r2-39, YJJY'IlllB~e, IIO cpaBHeHRro C rracnopT
HllMll, A F,/E Ha 5+20% ll 'I: cp B 2+3, 5 pa sa /I2 • 

CyTr, 8TliIX peKoMeH.n;aii:lrft KacaeTCJI B nepByro oqepe,n;r, ,n;eJIKTeJm .D:JIJI 

'b8Y ll CBO,n;HTCJI, B OCHOBHOM, K CJie.n:ymieMY: cpoeyc:apyl(IItlii1 8JI6KTp0,Il; H 
nepBHfi .n;llHO,n; cJie,nyeT "saKOpatmBBTI," MelK.DY co6o:A, conpoTllBJieHne MelK,JJy 
MO.IJYJilITOpoM ll nepBllM ,Il;llHO,Il;OM .D:OJ!lKHO COCTaBJISITT:, 5+6Ro, conpoTHBJI6Hlle 
MelK,JJy cpoTOK8TO,IJ;OM H MO.IJY.7mTOp0M ,IJ;OJllKHO COCT8BJIS!TI, 0, 2+I, 5 Ro/ lI ero 
no,n;6op BalKeH ,IµIJI ,Il;OCTHllteHllJI MmmM8JIT:,HOro AE/E. 

Mcno.m,soBaHlie ,n;eTeKTOpoB EI(8r2-39 c YJJY'llll6HHllMH IIapaMeTpaMH 
lIOSBOJillJIO Ha I+2 lIOpH,ItKa H 60Jiee (B SruJHCHMOCTH OT MHOlK8CTBeHHOCTH 
per:e:cTpi;rpyeMmc raMMa-Hs~eHll:A) IIO,n:HJITI, tzyBCTBllT0JI!:,HOCT!:, MHOrOKpllC
T8JI!:,HOro cneKTpoMeTpa API'YC-32 H MOlKeT 6HTT:, lIOJieSHO lipll JIID6mc cneK
TpOMeTpi;rqecKliDC npHMeHeHIDDC aToro cepli:l!Horo ,n:eTeKTopa. 

OCHOBiillE PE3YJibTAW PABOTh! 

I. IIpe.n:.noxeHa MeTO,n;HKa llSMepeHHJI H8TmK.eHllJI HlITefl llpOBOJIOqH!lX Ka
Mep lI:pli YCJIOBllJIX OTCYTCTBHJI JIID6oro ,IJ;OCTJ1I8 It HllM, KpOMe 9JI8RTpnqecit0-
ro KOHTaKTa C BllBO,n:aMll Hl'!Teff, ll 008,Il;aHO 8BTOM8TR8llp0l38HHOe ycTpo~CTBO 
,n:JIJI STllX neJie:I! - pesOH8HCHm! TeHSOMeTP, npHrO.n;Hllii ,IµIJI K8Mep paSJ!llqHllX 
KOHCTpy:KIJ;d. 

2. IIpe,n:JIOlKeH HOBHff 3JI6KTp0HllliB M8TO,Il; ll3MepeHllJI H8TJD!teHllJI HHTeff 
C IlOMO!lll,D M8KTp0CTa~ecKoro y,n;apa R COS,Il;aHO YCTPOfCTBO 8BTOM8T.HtJec
KOro TeHSOMeTpa Y.D:8PHOro .n:ettCTBIDI, o~al!lllero pacil!llpeHHof o6JI8CTT:,ID 
npm.ieH eHllJI. · 

. 3. IIpe,n:JIOlKeH cnoco6 HSMepeHHJI H8Tmit6HHJI HllTeff IIJiaCTllKOBllX CT:pli
M6PH!lX Tpy60K ll MeTO,n;HKa TaKliIX llSMepeHliff II:pli llX lIOTO'IHOM HSrOTOBJiemm:. 
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4. Paspa6oTBHa Jiormw. pacnosmrnamm co61mi:fl no qx,p.1e TpeKa B 
MarHRTHOM ~ecxoM cnexTpoMeTpe saproiteHHux: 'IJaCTHD; R cos,n;SH cne
~a.im:s.HpOBSHmdt nponeccop PACTP W1H 6HCTpoff q:HJll,~ noTOKa C06H
TRfl I!pR RCCJI8,I(OB8HHR pe,ItRRX nponeccoB,H8 ny,nte "!8CTHD; C IIOMOntr,D yc
TSHOBKR APEC. 

5. HcCJie,n;oBSHH 8MIIJIR~e x BpeMemme xapaRTepxcTmUt cepmmoro 
CIJ;l!HT1il'.Jt1ISilJ;OHHOro ,n;eTeKTOpa Ha OCHOBe ICpRCT8J.t/Ia NaJ(Tl) 60JI:&llloro pas
Mepa :s,naI'2-39, 06HapyxeHH BOSMOl!tHOCTR RX yJzy1illleHRJI R Cj'IIl8CTB8HHO no
Blllll8HO lt8"!8CTBO 32-KpJl:CTaJll,HOro H:e:SKCJqlOHOBOro CII8KTpoM8Tp:I raMMa-coB
II~eHRI APrYC. 

Pa60TH, ony6.mmoBSHHHe no TeMe ~cce})T~: 
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