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M3MEpPEHHs PEeNpe3eHTaTUBHBIX JaHHBIX, BKIIOYAIOMUI B ceOs MO MEHbIIEH Mepe OAHY OTKPBITYIO B
arMocdepy M3MEPUTEIBHYIO KaMepy, 10 MEHbIIIE Mepe MEePBEIi JIa3epHBI NCTOYHHK, BHITOJHEHHBIN C
BO3MO)KHOCTBIO MHXEKTHPOBATh B M3MEPUTEIbHYIO KaMepy MEePBbIN Ta3epHBIN MyUYOK C IEPBON JUIMHOU
BOJIHBI, XapaKTEPHOM ISl IEPBOTO OTCIEKUBAEMOTO I'a3a, U BTOPO Jia3epHbIN HCTOUYHUK, BBITIOJIHEHHBIN
C BO3MO)KHOCTBIO MHKEKTUPOBATh B U3MEPUTENBbHYIO KAMEPY BTOPOM JIa3epHBIH IIy4OK CO BTOPOX IJIMHON
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JACTCKTOP, O6LL[I/Iﬁ JUIA O6OI/IX JIa3€pHBIX HCTOYHUKOB, BBITIOJTHEHHBIM C BO3MOXXHOCTBIO YJ1aBJIMBAaTb
TIEPBBIA U3MEPUTENBHBII CUTHAI, TOCTYIAIOLIUI OT U3MEPUTEIBLHON KaMEPHI U ABIISIOLIUICS pe3yJIbTaTOM
HMHXXEKIUU MEPBOT0 Ja3€pHOrO MyYKa B M3MEPHUTEIbHYIO KaMmepy, U BTOPOW W3MEPUTENbHBIN CHUTHAI,
MOCTYHAOUIUI OT U3MEPUTENBHON KaMephl U SBISAIOLIUICS PE3YJIBTaTOM MHXKEKLUY BTOPOTO JIa3€PHOr0O
ITy4YKa B H3MEPHUTENBHYIO KAMEPY.
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BECITMJIOTHBIN JIETATEJILHBIN AITIIAPAT JIJIS U3MEPEHU A
PEITPE3EHTATUBHBIX TAHHBIX, OTOBPAYXAFOIIUX COJIEPXKAHUE T10
MEHBIITEA MEPE JIBYX I'A30B, ITPUCYTCTBVYIOIINX B ATMOC®EPE HA
PACCTOSIHUHM OT 3EMJIM, U COOTBETCTBVYIOIIHII CITOCOb U3MEPEHU A

JlanHoe wu300peTeHre OTHOCHUTCS K OECHHJIIOTHOMY JIeTaTeJIbHOMY  amrmapary,
npeqHa3HAYSHHOMY JUIsl U3MEPEHUsI PENPEe3eHTaTUBHBIX JaHHBIX, OTOOPAKAIOLIUX CONEpIKAHME
MO MEHBIIEH Mepe ABYX ra3oB, MPUCYTCTBYIOIIUX B aTMocepe Ha PAaCCTOSHUH OT 3eMJIH,
COZIepIKaILEMY

- pamy,

- IO MEHbIIEW Mepe OAWH JABUraTENIbHBbIM OpraH, BBINOJHEHHBIH C BO3MOKHOCTBIO
obecrnieueHus: epeMeeH s paMbl B aTMOc(epe Ha paCCTOSTHUU OT 3€MJTH,

- 1[0 MEHbUIEH Mepe OAMH JaTYMK M3MEPEHHUs PENpPE3CHTATUBHBIX JTaHHBIX,
YCTaHOBJICHHBIN HA paMme;

- YCTAaHOBJIEHHYK) Ha pamMe CHCTeMYy YIOpPaBJIEHHUs JAaTYUKOM  HU3MEPEHUs
PENpPEe3eHTATUBHBIX JAHHBIX.

H3mepsieMbIMU ra3aMu sIBJIIFOTCS, B YACTHOCTH, MAPHUKOBBIE Ia3bl, TAKUE KAK METAH WIH
TUOKCHUJ YIJIEPOa.

HeobxonuMocCTh 3aIuThl OKpYyKArOIIeH Cpenbl MPUBeNia K YCIIEHHIO 3aKOHOIATEIbCTBA
0 3arpsI3HSIOLINX BHIOPOCAX, B 4aCTHOCTH, B EBpore.

B ¢BsI3M C 3TUM MPOMBIILIEHHbIE TIPEANPUSITHS, TAKHE KaK NPEeAnpUsITH HeQTIHON nnu
XUMHUYECKOW TMPOMBIILIEHHOCTH, JOJDKHBI — aNalTHPOBAaThCS KO Bce Oojiee  CTPOruM
HKOJIOTUYECKUM TPEOOBAHHSM.

B uyacTHOCTH, NMapHUKOBBIE Ta3bl BBIAEISIOTCS BO BpeMs ONEpalyil SKCIUTyaTalu,
TPAHCTIOPTUPOBKH, OUYUCTKH M XPAHEHUS YTJEBONOPONOB. DTH BBIACIEHUS OTCJIECKUBAOTCS
OTepaToOpPaMy U PETYJISIPHO CTAHOBSITCS OOBEKTOM Mep MO COKPAIIEHHIO.

B uwactHOCTH, HEOOXOAMMO OMpENeNsiTh CaMU WCTOYHHKH IMAPHUKOBBIX Ta30B U
BbIJIEJISIEMbIe 3TUMH UCTOYHHKAMH KOJIMYECTBA, YTOOBI 00eCeYnBaTh UX KOHTPOJIb U OTMEYaTh
JOCTUTHYTBIN MPOrpecc.

OnHako uaeHTH(HUKALMS HCTOYHHKOB BBIOPOCA MAPHUKOBBIX TA30B U KOJWYECTBEHHOE
onpeneneHne nupPy3HBIX U HEOPTaHM3OBAHHBIX BBIOPOCOB HE  SIBJISIIOTCS — BIIOJHE
YIAOBJIETBOPUTEIbHBIMH.

JleficTBUTENIbHO, HM3MEpPEeHHEe BBIOPOCOB OYEHb 3aTPYAHEHO, TaK KAk OHHU YacTo

HarpasBJIAIOTCA HE IO pr6aM " NMOTCHUOHUAJIBHO MPOUCXOIAT BOJIM3H BOJOECMOB WJIK O3€P UJIU B
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HEJIOCTYIHBIX MECTax, HaIlpUMeEP, Ha BBICOTE UJIU MOCPEAN NPEANPUATHUS.

CrnenoBarenbHO, ISl TONYyYEHUS] AOCTATOUHBIX H3MEPEHHH HEOOXOAMMO MPOH3BOIUTH
OOJBIIOE YNCIIO MOJIETOB HAJl YCTAHOBKOI € LIEJIbIO YCTAHOBIICHUS COAEPKaHUS Ta30B.

Jisi 3TOro, Kak HW3BECTHO, MCIHOJB3YIOT CaMOJIEThI, JIETSINUME Ha MAajoOd BBICOTE U
OCHAIIEHHBIE JATYUKAMU M3MEPEHMs MAapHUKOBBIX TIa30B. OTH CaMOJEThl IOCTOSIHHO
OCYILECTBIISIOT OOJIETHI YCTAHOBKH JIs1 OO€CIICUeHUs] N3MEPEHUs.

OnHako OCHOBHBIM HENOCTaTKOM TAaKHUX CaMOJIETOB SBJSIETCS TO, YTO OHMU TOXKe
BBIOPACBHIBAIOT TMAPHUKOBBIE ra3pl. Kpome TOro, pacxoipl MO WX SKCIUTyaTallH SIBJISTFOTCS
BBICOKMMH, U MOTYT CYIECTBOBATh OTPAHUYEHUS, KacaroIuecs: o0era caMmoIeTaMi HEKOTOPBIX
yCTaHOBOK.

Urobbl pemuTh 3Ty NpoOJeMy, MOKHO HCIOJIb30BATh OECHWJIOTHBIE JIETATENbHBIC
anrapaTbl, XOTs OHU U He JAr0T MOJHOIO yIOBJIETBOPEHUS B IJIaHE U3MEPEHU.

JIeHiCTBUTENBPHO, CYLIECTBYIOIINE OECMIIOTHBIE JIETAaTEeNbHBIE AammapaTrbl IO CBOEH
KOHCTPYKLUH OO0JIafaroT TOBOJBHO OrpaHMYeHHOH aBTOHOMHEH. Kpome Toro, mx mosje3Has
Harpy3ka sIBJsIeTCss HEOOJNBIION, YTO OrpaHMYMBAET KOJMYECTBO OOPTOBOrO OOOPYAOBAHUS, B
YaCTHOCTH, AJIsl OCYLIECTBJIEHNS] MHOTOKPATHBIX U3MEPEHUI.

JlanHoe  n300peTeHHe TMPHU3BAHO TMPEMJIOKUTh  HU3MEPHUTENbHbIH  OECITMIIOTHBIH
JeTaTeNbHBIA  ammapar, OONajaroLIuil JOCTATOYHOH aBTOHOMMEH MU  OCYIIECTBJIEHUS
MEpPONPUATHA 1O  OOHAapyKEHMIO  Ta3oB,  xapakrepmsyroumxcs  aupQy3HbIMH U
HEOPraHM30BaHHBIMU BBIOPOCAMHU, M OJHOBPEMEHHO MMEIOIIMUN JOCTATOYHBbIE HU3MEPUTENIbHbIE
pecypcsl I OCyIeCTBIIEHHs TPeOyeMbIX aHAJIN30B.

B cBs3M C BBINIEU3TIOXKEHHBIM, OOBEKTOM H300pETEeHMsI SIBISIETCS] OECIIMIOTHBIN
JeTaTeNbHBbIA  ammapar  BbILEYIOMSHYTOrO THIMA, B KOTOPOM JAaTYUK  HU3MEpPEHUs
penpe3eHTaTUBHBIX JAHHBIX BBIMOJHEH C BO3MOKHOCTBIO U3MEPSITh PETPEe3eHTATHUBHbIC TAHHBIE,
oTro0paxkaromue cofep kaHue MO MEeHbIIeH Mepe ABYX NPHCYTCTBYIOIIMX B aTMocdepe rasos,
IpU 3TOM JAaTYUK U3MEPEHUs! PENpPEe3eHTATUBHBIX AAHHBIX COAEPIKUT IO MEHbIIEH Mepe OIHY
OTKPBITYIO B arMoc(epy HU3MEPUTENbHYIO KaMepy M, IUIsl YKa3aHHOH M3MEPHUTENbHOH KaMepbl
WUIN A1 KaXKIOW MU3MEPUTENbHOM KaMephl, - [0 MEHbIIEH Mepe MEpBbIN JIa3epHbI HUCTOYHUK,
BBINOJIHEHHBII C BO3MOXKHOCTBIO HHXXEKTUPOBATh B U3MEPUTENIbHYIO KaMepy MepBbIil Ja3epHbIil
My4OK C MEepBON JJIMHON BOJIHBI, XapaKTEPHOU AJIsl MEPBOrO OTCIEKUBAEMOIO rasa, U BTOPOU
Ja3epHbIl MCTOYHMK, BBINOJHEHHBIM C BO3MOXKHOCTBIO HH)KEKTHPOBATb B H3MEPHUTENBHYIO
KaMepy BTOPOM Ja3epHbId My4OK CO BTOPOM MAJIMHOM BOJIHBI, XapaKTepHOH IJs1 BTOPOrO
OTCJIE)KMBAEMOI0 rasza, IpU 3TOM JaTYMK HU3MEPEHUS PEeNpe3eHTATHBHBIX NAHHBIX COAEPKUT
AeTeKTop, oOmmi s OOOMX JIa3€PHBIX MCTOYHHMKOB, BBIMIOJHEHHBIH C BO3MOXXHOCTBIO

yJIaBIUBaTh MEPBbIA HW3MEPUTEIbHBIM CUTHAJ, MOCTYMAOLWMN OT HU3MEPUTENBHONW Kamepbl U
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SIBJISIFOLIMICS PE3YJIbTATOM MHIKEKLMHU MEPBOro Ja3€pHOro Mydka B U3MEPUTENBHYIO Kamepy, U
BTOPON M3MEPUTEJIbHBIM CUTHAJ, MOCTYNAKMUNA OT U3MEPUTENbHOM KaMmepbl U SIBIISIOLIMNCS
PEe3yJAbTaTOM MHXXEKIMU BTOPOrO Ja3€pHOro My4YkKa B U3MEPUTEIIBHYIO KaMepy.

3asiBICHHBIN OECHIJIOTHBIN JIETATEJIbHBIN anmapaT MOKET UMEThb OJUH HJI HECKOJBKO
CIEAYIOUIMX OTJIMYUTENbHBIX TMPU3HAKOB, PACCMATPUBAEMBIX OTHENBHO WIH B JIHO00I
TEXHUYECKH BO3MOKHON KOMOUHALIHNH

- CHUCTeMa YMPAaBJIEHHUS BBIMOJHEHA C BO3MOXHOCTBIO OCYIIECTBJISITh LIMKJIUYECKUE U
MOCJIEA0OBATEbHbIE WHXKEKLUHM TMEPBOrO JIA3€PHOrO My4yka B HU3MEPUTENBHYIO KaMepy, 3aTeM
BTOPOTO JIa3€PHOTO My4YKa B U3MEPUTENIbHYI KaMepy, COOTBETCTBEHHO 0€3 MHXKEKLUU BTOPOTO
JIA3epHOro My4yka B U3MEPUTENIBHYIO KaMepy, KOrja B U3MEPUTENbHYK) KaMepy HUHXKEKTUPYIOT
MePBbIN My4YOK, U 0€3 WHKEKIUH MIEPBOro JIA3EPHOrO NMy4YKa B U3MEPUTENIbHYIO KaMepy, KOrna B
U3MEPUTENBHYIO0 KAMEPY MHKEKTUPYIOT BTOPOH JIa3€PHBIN MyUOK,

- CHUCTeMa YIIPaBJI€HUs BBINOJHEHA C BO3MOXHOCTBIO AKTUBUPOBATH CEJEKTUBHO WU
LMKJINYECKHU NEPBbIN JIa3€PHbI UCTOYHHUK W BTOPOM JIA3€PHBIA MCTOYHUK Il OCYLIECTBJICHUS
LUKJIMYECKUX U IMOCJIEI0BATEIbHBIX HHKEKIIHIA,

- U3MEpUTEIIbHAS KaMepa COACPIKUT JBa 3epKajia, PaclojoKEHHbIE IPYT IPOTUB JpyTra U
Ha PACCTOSIHUM JIPYT OT ApPyra U OrpaHUYMBAIOIINE U3MEPUTENBHYIO MOJOCTh, U BE€ ONOPHI, Ha
KOTOPBIX YCTAHOBJIEHbI COOTBETCTBEHHO [1BA 3€pKaja, HPU 3TOM JIa3e€pHble HCTOUYHUKH U
JNE€TEKTOP YCTAHOBJIEHBI HA ONOPAX HA PACCTOSSHUU OT U3MEPUTENIbHOMN NOJIOCTH,

- TEepBbIM JA3epHBI MCTOYHMK W BTOPOM JAa3€pHbIM MCTOYHHMK BBINOJHEHBl C
BO3MOJKHOCTBIO MH)KEKTHUPOBATb B W3MEPUTENIbHYIO MOJOCTb JIa3epHbIM IMy4YOK LIUPUHOM,
MpeBbIaoIeil 1 MM U, B YaCTHOCTH, COCTABJISIOLIEH OT 3 MM 710 6 MM;

- MO MEHbIIEH Mepe OAUH BJIEMEHT CpPeau MEepPBOro Ja3epHOr0 HCTOYHHKA, BTOPOTO
JIa3€PHOr0 HUCTOYHHMKA M JETEKTOpa OCHAIIEH TEIIOOOMEHHOW METAJINYeCKOW TUIACTHHOM,
o0nyBaeMoOl  BO3NYIIHBIM  MOTOKOM, CO3/aBa€MbIM  JIBUTaTE€NIbHBIM  OPraHOM, KOTJa
JIBUTaTEJIbHbIN OpraH aKTUBUPOBAH,

- CHCTeMa YTPABJIEHUS] COAEPKUT KOPIYC U MO MEHbIIeH Mepe OAWH TEIIOOOMEHHUK,
COIepKalluii MO MeHbIIEH Mepe OIHY TEIIOOOMEHHYI0 MEeTAJUTMYECKY) IJIACTHHY,
MPEIMOYTUTENIbHO TaKeT METaJUIMYeCKUX IUIACTHH, TPH 3TOM YyKa3aHHAs TEIIOOOMEeHHas
MeTaJTMYeCKast TUIACTUHA WIH KaXIasi TeTUIOOOMEHHAsI METAJIJTHYeCKasl TUIACTHHA BBICTYTIAET 32
npeeNbl KOpIyca u 00QyBaeTcss BO3AYIIHBIM MIOTOKOM, CO3JITaBA€MbIM JIBUTATEJIbHBIM OPTaHOM,
KOT/la ABUraTeJbHbIA OPTaH aKTUBUPOBAH,

- OH COAEPKUT OATYUK H3MEPEHUs TEMIIEPAaTypbl M AATYUK U3MEPEHUs [aBJIEHUS,
PaCIONIOKEHHBIE B U3MEPUTEIBHON KaMepe,

- OH COACPIKUT yCTaHOBHeHHbIﬁ Ha paM€ HaT4uK U3MEPEHUS BbICOTHI,
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- pama Comep>KUT MHOXKECTBO OaJlok, obpasyromux ¢pepmy, Mpu 3TOM B TIepBOI 00IacTu
paMbl YCTaHOBJIEHA CHUCTEMa YIIPABJICHUs, a BO BTOPOM O0JACTU paMbl, OTCTOSLIEH OT MepBOH
o0JyacTi pambl, YCTAaHOBJIEHA H3MEPHUTENbHAs KaMepa, MPH 3TOM OajKH MPEANOYTHUTEIBHO
BBIMOJIHEHBI U3 TIOJIMIMEPa, B YaCTHOCTH, U3 NOIMIPUPaPUpKETOHA,;

- OH COJAEPKUT aMOPTU3ATOPBI, YCTAHOBJICHHBbIE MEXKAY paMONd U HM3MEpPUTEIbHOU
KaMepoH, IpU 3TOM aMOPTU3ATOPBI BBIMOJIHEHBI, B YACTHOCTH, B BU/I€ MPOBOJIOYHBIX MPYIKUH;

- OH CONIEP>KUT YCTAaHOBJIGHHYIO Ha paMe CHCTEeMY AUCTAHLIMOHHOW Mepenayvd aHHBIX,
NPy 5TOM YJIAaBJIMBAa€Mble AETEKTOPOM pEINPE3eHTATUBHbIC IAaHHbIE MOTYT IUCTAHLUOHHO
nepeaaBaThCsl CUCTEMON AUCTAHLIMOHHON Mepenayy,

- OH COAEPXKUT TMaMATb Ui XPAaHEHUS PEeNpe3eHTATHBHBIX JTAHHBIX, COOpPaHHBIX
JNETeKTOPOM, W BBIYHCIUTENIbHBIM OJIOK, yCTaHOBJIEHHBbI HAa pamMe U BBINOJIHEHHBIH C
BO3MOKHOCTBEO 00pabaThiBaTh B KaXKIIbIii MOMEHT COOMpaeMble TETEKTOPOM PENpe3eHTaTUBHbIE
JaHHBIE C LEJTbI0 BBIYUCICHHS COAEPIKaHUS 10 MEHBIIEH Mepe ABYX ra3oB B Pa3HbIE MOMEHTHI,
MPY 3TOM CHUCTEMa TEPEeIavu JaHHBIX BBIMOJHEHA ¢ BO3MOXXHOCTBIO TMCTAHIIMOHHO MEPENaBaTh
3HAYEHUS COMEPIKAHUSI, BBIYUCIIEHHbIE BBIYHCIUTEILHBIM OJIOKOM,

- OH uMeet o0y Maccy MeHee 10 Kr, B 4aCTHOCTH, MEHee 8 KT

- U3MEpPUTEIIbHAS TIOJIOCTh BBIMTOJIHEHA C BO3MOXKHOCTBIO OCYILIECTBJISATh MHOTOKPATHbBIE
OTPa’KEHUs Ja3€PHBIX MyUKOB, HHXEKTUPYEMbIX MEPBbIM UCTOYHUKOM U BTOPBIM HCTOUHUKOM,

- Ja3epHBI KOMIIOHEHT KaXXJOro M3 TNEePBOrO HUCTOYHMKA M BTOPOrO HMCTOYHHUKA
npeACTaBIsieT OO0 Ta3epHbIN AHON,

- U3MEpUTENIbHAsI KaMepa BBIMOJIHEHA C BO3MOXKHOCTBIO paboTaTh HAa MPUHLIMIIE MPSIMOTO
MOTJIOIIEHHUS] JTIA3€PHOTO CBETAa B U3MEPUTENIbHON MOJIOCTU NMPU KOHTAKTE C Ta3aMU, COAEp KaHHe
KOTOPBIX HEOOXOIMMO U3MEPHTb.

OObekTOM H300peTeHUs SIBJISIETCS] TakkKe Crnocod HU3MEpeHHsl pernpe3eHTATHBHBIX
JaHHBIX, OTOOPAKAIOUIMX CONEp’KaHUE IO MEHbIIEH Mepe ABYX Tra30B, MPHUCYTCTBYIOIIUX B
aTMocdepe Ha PacCTOSTHUU OT 3€MJIH, BKJTIOUAIOIIUH B ceOs:

- TIOJIET BBIIIEYOMSIHYTOrO OECHUJIOTHOTO JIETaTeJhbHOrO ammapara B atMocdepe Ha
PaCCTOSIHUH OT 3€MJIH,

- WHXKEKIHUIO TEPBbIM JIA3EPHBIM HCTOYHUKOM B M3MEPUTENBHYIO Kamepy IepBOTO
JIa3€PHOTO MyYKa ¢ MePBOI JJIMHON BOJIHBI, XapaKTEPHOM JJIsI IEPBOTO rasa;

- oOHapy’KeHHe IETEeKTOPOM, OOIHMM i OOOMX HMCTOYHUKOB, TEPBOTO H3MEPSIEMOro
CUTHAJIA, MOCTYMAOLIEr0 OT MU3MEPUTEJIbHON KaMepbl U SIBJSIOIIErOCs Pe3yJbTaTOM IEPBOTO
JIA3€PHOTO MyYKa, MH)KEKTUPOBAHHOTO B U3MEPUTENBHYIO KaMepy;

- WHXEKIHMI BTOPBIM JIA3€PHBIM HMCTOYHUKOM B HM3MEPUTENIbHYIO Kamepy BTOPOTO

JIA3epHOro My4Ka CO BTOPOM AJIMHOW BOJIHBI, XapaKTEPHOU [IJI1 BTOPOrO OTCIEKUBAEMOI0 rasa,
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- oOHapy’keHHe AETEKTOPOM, OOLMM Ayt 00OMX HMCTOYHHKOB, BTOPOTO H3MEPSIEMOTO
CUTHAJIA, MOCTYMNAKLIEro OT W3MEPUTEIbHON KaMephl U SIBIIAIOIIETOCsl pe3yJIbTaTOM BTOPOIO
JIA3E€PHOrO My4Ka, MH)KEKTUPOBAHHOIO B U3MEPUTENIBHYIO KaMepy.

3asiBIeHHBIN C110COO N3MEPEHUSI MOXKET UMETh CIEAYIOLINH OTIMUNTENbHBIN PU3HAK:

- CHCTE€Ma YNPABJIECHHUsI OCYIUECTBJIAECT LUKINYECKUE U IOCIEAOBATENIbHBIE NHXKECKLUU
NEPBOr0 JIA3€PHOIO Iy4YKa B H3MEPUTEIbHYIO KaMepy, 3aT€M BTOPOrO Ja3epHOro Iyuka B
U3MEPHUTENIbHYI0 KaMepy, COOTBETCTBEHHO 0€3 WHXXeKIMH BTOPOrO JIa3epHOro Iydyka B
U3MEPUTENIbHYIO KaMepy, KOrJia B U3MEPHUTEIbHYI0 KaMEPy WH)KEKTUPYIOT MEPBBIi My4oK, U 0e3
WHXXEKLUKM TEePBOr0 JIA3€pPHOTrO IMy4YKa B M3MEPUTENbHYIO KaMmepy, KOrfa B H3MEpPUTEJIbHBIN
3JIEMEHT UHXXEKTUPYIOT BTOPOH JIa3€PHBIN My 4OK.

N3o0perenue Oyaer Oosiee MOHATHO M3 HIDKECTENYIOIIEro OMUCAHUS, MPEICTABIEHHOTO
UCKJIFOUNUTEJIBHO B KAYECTBE IPUMEPA, CO CChUIKAMU Ha MPUJIAraeMble YEPTEKH, HA KOTOPBIX:

Ha ¢ur. | mokazaH MepBbI OECHHJIOTHBIN JIETATENbHBIN ammapar B COOTBETCTBHU C
nU300peTeHNeM BUJI, B IEPCIIEKTHBE;

Ha Qur. 2 nokasana pama OECIUIIOTHOTO JIETATEIBHOTO anmapara ¢ yCTAHOBJIEHHBIM Ha
HEl W3MEPUTEIbHBIM JAaTYUKOM M CHUCTEMOW YIPABICHUS H3MEPUTEIbHBIM HATYUKOM, BUJ
CBEpXY,

Ha (ur. 3 mokazaH U3MEPUTEIBHBIN JaTUNK, N300paKeHHbIA Ha QUT. 2, BUA CIIEPENH;

Ha ¢ur. 4 mokazaHa U3MepHUTEJIbHAS KaMepa BO BPEMsI HHKEKIIUU TIEPBOTO My4Ka,

Ha ur. 5 nmokasaH BUJ, aHAJIOTUYHBIN (HUT. 4, BO BpeMsI MHXKEKIIMHU BTOPOTO My4Ka,

Ha (ur. 6 mokasaH CHUTHAJ, YJABJIMBAEMBIH AETEKTOPOM, IMOCJIEAOBATEIBHO BO BpEMsI
UHXKEKLIMU NIEPBOro Iy4Ka, 3aT€M BO BPEMsI MHKEKLIMU BTOPOTO ITy4Ka.

Ha ¢wur. 1-3 moka3aH nepBblii O€CIIMIOTHBIN JieTaTeNbHbIN anmnapaTr 10 B COOTBETCTBUU C
m3o0perenneM. becnmioTHbIil neraTenbHblii anmapar 10 mpenHa3HaueH, B YaCTHOCTH, IS
U3MEPEHUs] PENPEe3eHTATUBHBIX MAHHBIX C LENbI0 O0ECeYeHUss BO3MOXKHOCTH BBIYHCIIEHHS
COIep KaHUsl 10 MEHbLIeH Mepe IBYX ra3oB, MPHCYTCTBYIOIIMX B arMmocdepe, B KOTOPOH
nepemernaercst OeCIUIOTHBIN JieTaTeNbHbIN anmapar 10.

PernpeseHTaTHBHBIE TaHHBIE U3MEPSIOT, HAIPUMED, BOJIHM3U MPOMBILUIEHHON YCTaHOBKH,
TaKOM Kak He(TsHas yCTAHOBKA, B YAaCTHOCTH, YCTAHOBKA SKCIUTyaTallMH, TPAHCIIOPTHUPOBKH,
OYHUCTKH, IEPepabOTKHU MIIN XPaHEHHs YTIEBOAOPOIOB.

IIpennmodTurensHO rasamu, COAEPKAHHE KOTOPBIX H3MEPSIOT, SBJSIFOTCA METaH U
OUOKCHUJ yIaeposa.

B BapmaHTax MOXHO H3MEpATH APYyruUe€ rasbl, TAaKME KaK apOMaTUYECKHUE Ta3bl, B
qacTHOCTH, OeH3onm wiu OyTaaueH, 3TaH, MOHOOKCHJ yriepona. B 1menom, wusmepsieMbIM

COACPIKAHUEM ABJSICTCA COACPXKAHUE COBOKYIIHOCTH JICTYUUX OPraHUYCCKUX COeqUHEHUH
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(JIOC) nns onpeneneHus BIMSHHAS STUX COSTUHEHUH.

I'a3 MOXHO M3MEPUTH, NTOCKOJIBKY OH MMEET ONPEAENEHHYIO CIEKTPajJbHYI0 CUTHATYpY,
HarpuMmep, B uH(pakpacHoU 00sacTu (B 4aCTHOCTH, JUISI JJIMH BOJIH, COCTaBIsiFOIUX oT 700 HM
10 2 MKM) WU B yJIbTpaduoneToBoit obnactu (B 4aCTHOCTH, AJisi AyiMH BoJiH OoT 10 HM go 380
HM).

becnunoTHbIi JeTaTenbHbIN anmapat 10 npeaHasHaveH Il epeMelneHusi B atMocdepe
HaJl YCTaHOBKOH M BOKPYT Hee C IIeJIbI0 OCYINECTBIICHHUS, B Pa3JINYHBIX TOUKaX B aTMochepe Hax
YCTAHOBKOW M BOKPYI Hee, HU3MEpPEeHHIl pEenpe3eHTATHBHBIX JIaHHBIX, OTOOPAKAIOLINX
cozeprkaHue Mo MEHbIIEH Mepe ABYX ra30B.

Kak nokaszano Ha ¢wur. 1, OecniioTHBIN JetaTenbHblid anmapat 10 comepxur pamy 12,
IBUTATEIbHBIA y3eNl 14, BBIMOJHEHHBIH ¢ BO3MOJKHOCTBHEO OOecreueHus: B3jera pambl 12 Ha
PaCCTOSIHUE OT 3eMJTH U €€ MEPEMELICHNUS B IoJIeTe B aTMoc(epe Hax 3eMIIeH.

Kpome Toro, GecnimiioTHbIi JeraTenpHbli ammapaT 10 cOmep:KUT M3MEPHUTENbHBIA y3el
16, cucremy 18 ynpaBieHHs HU3MEPUTENBHBIM Y3JIOM 16 M NPeAnOYTUTENBHO cucteMy 20
JOVCTAHIIMOHHOMN Nepeaavu.

B nanHoMm ciydae pama 12 obpasoBana depmoii, cocTosiiieit u3 6anok 22. B npumepe,
npescTaBjIeHHOM Ha dur. 2, ¢pepma nMeeT npsMoyronbHyro ¢opmy. OHa comepxut Oanku 22
B/I0JIb CTOPOH MPSIMOYTOJIbHUKA U Oasiku 22 BIOJIb AUArOHAJIEH MPsIMOYTOJIbHUKA.

banku 22 BBINOMHEHBI, HAMpUMeEpP, W3 NOJUMepa sl objerdeHus OECIUIOTHOTO
JeTaTesbHOro anmapara 10.

ITpenmnouTuTebHO BEIOPAHHBIM MOJIMMEPOM SIBJIIETCS TIOIMMEP B TBEPAOM COCTOSIHHH.

Hanpumep, momumep BrIOMparoT cpenau nonmddupspupkeToHa, moau(aKpHIOHHTPUI-
OyTanueH-CTHpoIia), NOTH(MOJOYHON KUCIIOTHI), MONN(aKPUIOHUTPUII-CTHPOJI-AKPUIIATA).

Kak mokazano Ha ¢wur. 2, 6anku 22 ¢epmbl 00pa3yroT nepByro objacTb 24 KperuieHus
cucteMbl 18 ympaBieHHs W BTOPYH O0NacTe 20 KpeIvieHHs H3MEPHUTEIbHOrO y3ia 16,
CMELIEHHYI0 B OOKOBOM HAIPABJIEHUU MO OTHOLIEHHIO K MepBOH obnactu 24.

Kak mokaszano Ha ¢wur. 1, nBurarenbHbiil y3en 14 cOnepKUT HECKOJBKO JBUTATEIbHBIX
OpraHoB 28, KOTOpbIE B JAHHOM Cllyyae sIBJIIOTCS IpONesiepaMy, MIPUBOJUMBIMU BO BpallleHue
JBUTATEJIEM.

Kpome Toro, aBuratensHbii y3en 14 conepkut nctounuk 30 sHeprun, oOpa3oBaHHBIA B
IaHHOM ciy4ae Oartapeeil, m cucteMy 32 JOKamu3alUM M VIPABICHUS IE€PEMELICHUEM
OecrmuIoTHOTO JieTaTesibHOTO ammapara 10 B atmocdepe.

B stom npumepe GecnunoTHBIN seraTenbHbId anmapar 10 SBIsETCS MHOTOPOTOPHBIM
OeCHUJIOTHBIM JIETaTEIbHBIM alapaToM ¢ HecymuMH BHHTaMU. OH HE HMEET KPbUIbEB, U €ro

MOJBEMHAsI CHUJIa 00ECTIeYNBAETCS IBUTATEIbHBIM Y3JI0M 14.
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Hampumep, OecnuioTHbIM JeraTenbHbld anmapar 10 sBiseTcs KBaJApPOKONTEPOM C
HECYLIMMH BUHTaMH, B YaCTHOCTH, OECHWJIOTHBIM JieTaTeslbHbIM ammapatom DJI M200,
BBIIy CKaeMbIM KoMnanuen DJI.

B nanmHOM ciyyae naBuUratenbHbil y3en 14 CONEpPKUT HECKOJNBKO MPOIENJEPOB,
BPALAIOLINXCA BOKPYI IO CYILIECTBY BEPTUKAIbHBIX OCed. BblpakkeHue «IoO CyLIECTBY
BEPTUKAJIbHBIE» 3HAYUT, YTO OCH BPALIEHMs MPOIENJIEPOB HAKJIOHEHbI MOA yrioM MeHee 30°
OTHOCUTEJIbHO BEPTHUKAJIM.

Korma nBurarenn mnpomeuiepoB MOJNYHYArOT JJIEKTPUUECKOe MUTaHHWE OT Oarapew,
MPOMEJUIepbl MPUBOASATCS BO BpaLIEHHWE BOKPYT CBOEH OCH, CO37aBasi HUCXOASIIUN BO31YIIHbIN
NIOTOK, KOTOPBI MOXKET 4YacCTHYHO oOxyBath pamy 12 B mepBoi obmactu 24 u BO BTOpOH
obnactu 26.

Cucrema 32 jokanu3alUd U YIPaBIEHUs] COAEPKUT NaTUUK IOJOXKEHUs], B YaCTHOCTH,
GPS w/unm wHEpUHMANBHBIA H3MEPHUTENbHBIA MOAyJb. Kpome TOro, oHa comepkuT OJIOK
YIPaBJICHUS, BBIMOJHEHHBII C BO3MOMKHOCTBIO YIPABIATH IEPEMELICHHEM OeCIUIOTHOTO
JeTaTesnbHOro anmnapara 10 BIOib TpaeKTOpUH, NPEABAPUTEIbHO 3aIIMCAHHON Mepes MOJETOM U
3arpy>K€HHOM B CHUCTeMy 32, WIM AUCTAHLUUOHHO M BPYYHYK 4Yepe3 YIaJEHHBbIM MyJbT
JUCTAaHLMOHHOTO YIIPaBIEHUS.

Takum oOpa3om, OecnuOTHBIN JeTaTrenbHbIN ammapar 10 MOXET aBTOMATHUYECKH
CJIeOBATh M0 3apaHee ONPEAEICHHOW TPACKTOPUM WIIM, B aJIbTEPHATUBHOM BAapHUAHTE, MOXET
BPYYHYIO YIIPABJIATBCS ONEPATOPOM.

W3meputenbublii y3en 16 Bkmouaer B cebs matduk 40 M3MEpEHUs] perpe3eHTATUBHBIX
JaHHBIX, OTOOPAXKAIOLINX COIePKaHNE MO MEHbIIEH Mepe IBYX ra30B, YCTAHOBJICHHBIN Ha pame
12 mpennoutuTenbHO Yepes aMopTu3aTopsl 42. OH conep:kuT Takke naTuuku 44, 46 uamMepeHus
TEMIIepaTypbl U AABJICHUs U MPEANOUYTUTEIBHO 1aTUUK 48 BBICOTHI.

Kak nokasano Ha ¢ur. 2-5, natuuk 40 U3MepeHus: penpe3eHTATUBHBIX JAHHBIX COACPIKUT
OTKPBITYIO B aTMocdepy H3MEpHUTENbHYIO Kamepy S50, mepBblii Jla3epHbI HCTOYHUK 52,
NpeHA3HAYCHHBbIH IS OOHApPY’KEHWsI TMEpPBOrO ra3a, BTOPOW JIa3epHBIH HMCTOYHUK 54,
npeaHa3HAYSHHBIN NI OOHApPYKEeHHsI BTOPOro rasza, u oOmil neTektop 56, mpeaHa3HaYeHHbIH
IUISl IPUeMa CUTHAJIOB, 00eCTIeYNBAOINX OOHAPYKEHUE IEPBOrO ra3a M BTOPOTO rasa, P 3TOM
CUTHAJIBI OCTYAIOT COOTBETCTBEHHO OT MEPBOr0 UCTOYHUKA 52 M OT BTOPOrO UCTOYHHUKA 54.

Jatuuk 40 DOMOJHUTENIEHO CONEPKHUT TETUIOOOMEHHBIC TUIACTUHBI 58, yCTaHOBJICHHBIE
COOTBETCTBEHHO Ha Ka)KIOM UCTOYHHKE 52, 54 u Ha nerektope 56.

B namHOM cnywae usmeputesnpHas kamepa S50 sBIA€TCA €QUHCTBEHHOM KaMepOu IS
U3MEPEHUs] B OJHOM U TOM K€ O0ObeMe pEenpe3eHTATHBHBIX JaHHBIX, OTOOPAKAOIIMX

COACPIKAHUE TICPBOTO ra3a U BTOPOro rasa.
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HsmepurenpHas kamepa 50 COAEPKUT BE PACHOJIOKEHHBIE IPYr MPOTUB Apyra OMNOPbI
60A, 60B, u coenuHHUTENbHBIE IITaHTU 62, coequHsAomue onopsl 60A, 60B. M3mepurenbHas
kaMepa 50 COHNEp>KUT TakKe paclojOXKEeHHble Ipyr NpOTHB Apyra 3epkana 64A, 64B,
YCTaHOBJICHHBIE COOTBETCTBEHHO Ha omopax 60A, 60B, mpu »ToMm 3epkana 64A, 64B
OTPaHUYMBAIOT MEXAY COOOM N3MEPUTEIIBHYIO MOJOCTD 06.

B ostom mnpumepe omopsl 60A 60B ycTaHOBIEHbI MNapajuleIbHO JApPYr Jpyry,
MEPIEHANKYJISIPHO K TPOAOJbHONH ocu A-A’ m3MmepurtenpbHON monoctu 66. IlpeanouturenpHO
ocb A-A’ SIBJIS€TCS] TOPU3OHTAIBHOM, KOraa OeCIUIIOTHBIN JieTaTebHbIi anmnapar 10 onupaercs
Ha TOPU30HTAJIBHYIO TUIOCKYIO OIOpY.

B nanHOM ciyuae onopsl 60A, 60B nMeroT nmpu3mMaTudeckyro GopMy U MHOTOYTOJIbHBIH,
NPEANOYTUTENbHO KBAAPATHBIA HAPYKHBIH KOHTYP.

CoenunnrenpHble mWTaHTd 62 (QUKCHPYIOT paccTostHME Mexay omopamu 60A, 60B. B
5TOM NpPUMEpPE COCAUHUTENBHBIE ITAHIU 02 MPOXOAAT MEXIY BEPIIMHAMH MHOIOYTOJIbHUKA,
oOpasyromero koHTyp omop 60A, 60B. OHM pacmonokeHbl NapajuleNbHO APYT JPYyry,
OrpaHU4MBasi IPOMEKY TOUHBIE IPOXOIHbIE IPOCTPAHCTBA.

Taxkum oOpa3oM, U3MepHTENIbHAS MOJIOCTh 66 SBISETCA OTKPHITOH MO MEHBIIEH Mepe B
OIHOM HANpAaBJICHUM, MPEANOYTUTENBHO IO MEHBIIEH Mepe B ABYX HAIPaBJICHUSX MEXIY
pacroJOXKEeHHbIMU Apyr NpoTuB Apyra omopamu 60A, 60B u Mexny COeIUHUTENbHBIMU
LITaHramu 62.

JlnvHa M3MepUTENbHON MOJNIOCTH 66, U3MepeHHas Mexay omnopamu 60A, 60B, umeer,
HanpuMep, 3HaueHue menee 50 ¢M U, B YaCTHOCTH, COCTABIIAET OT 5 ¢cM 110 30 cMm.

JInuHa M3MEPUTENbHON MOJOCTH 66 ananTUpPyeTcs B COOTBETCTBUM €  AMANA30HOM
O’KMJIAEMOI'0 COAeprKaHusl u3MepsiemMoro rasa. Hanmpumep, nnuHa m3mMepuUTENbHON MOJOCTH 66
Oynmer Oojble, €CIM ra3 HAXOIUTCS B CJIENOBBIX KOJUYECTBAX W/MJIM €CIU €ro OTBET Ha
U3MEPSIEMYIO JUIMHY BOJIHBI SIBJISIETCST CIIAOBIM.

U, HaobopoT, niIrHA U3MEPUTENTHLHOU TOJIOCTU 06 OYIET MEHBbIIE, eCITH U3MEPSIeMbIi ra3
NPUCYTCTBYET C OTHOCHUTEIBHO OOJBIIUM COMEP’KaHMEM HIIH €CJIH €r0 OTBET Ha U3MEPSEMYIO
JUITVHY BOJIHBI SIBJISIETCS] CUJIBHBIM.

3epkana 64A, 64B ycTaHOBIEHBI, KOKIOE, COOTBETCTBEHHO Ha omope 60A, 60B Takum
o0pa3zom, 4TO HaXOAATCSA APYT MPOTHUB Apyra. 3epkana 64A, 64B sSBisAOTCS BOTHYTBIMH, U UX
BOTHYTOCTH PaCIOJIOKEHbI IPYT MPOTUB APYTa.

ITepas omopa 60A u nepBoe 3epkano 64A comepaT MO MEHbIIEH Mepe Ba OTBEPCTHS
68, 70 nns obecriedeHHss COOTBETCTBEHHO MHKEKLMH MEPBOTO MyYKa, UCXOMSIIErO OT MEePBOrO
JIA3€pHOr0 UCTOYHHUKA 52, ¥ BTOPOro My4Ka, UCXOAALIEr0 OT BTOPOrO JIA3€PHOIO UCTOYHUKA S4.

Bropoe 3epkano 64B, pacronoxkeHHOe HAIIpOTUB NEPBOTo 3epkaia 64A, u BTopas ornopa
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64B conep:xat oTBepcTHE 72 BBIXOAA CUTHAJA, MO3BOJSIOLIErO AETEKTOPY NMPUHUMATh CUTHAJ,
BBIXOASILIMI U3 U3MEPUTENIBHOMN MOJIOCTH 60.

IlepBelii a3epHBI UCTOYHUK 52 M BTOPOM JIa3€pHBIA UCTOYHUK 54 yCTaHOBJICHBI HA
OJIHOI CTOpOHE mepBoi onopel 60A CHapy’Ku M3MEPUTEIbHON MOJOCTH 60 C ABYX CTOPOH OT
MPOAOJIBHOM OcH A-A’ MOJOCTH.

Kaxnapni uctounuk 52, 54 cOAepKUT Ja3epHbI KOMIOHEHT 74 U 3J€MeHT 76 KOHTpOJIs
TEMIIEPaTy Pbl, HAIPUMED, 3J1eMeHT llenbThe.

JlazepHbIii KOMMIOHEHT 74 TepBOro0 MCTOYHUKA 52 BBINOJHEH, HAaNpuMep, C
BO3MO’KHOCTBIO M3JIy4aTh NMEPBBIN JIA3€pPHBII My4OK, LIEHTPOBAHHBIN O MEPBOM IJIMHE BOJIHbI
Al. JlazepHbIii KOMIIOHEHT 74 BTOPOTO UCTOYHHMKA 54 BBIMOJHEH C BO3MOXXHOCTBIO H3JIy4YaTh
BTOPOH Jla3epHBIN MYyYOK, LIEHTPOBAHHBIA MO BTOPOH IJIMHE BOJHBI A2, OTJIHYHON OT MEPBOM
JUIUHBI BOJHBI A 1.

[IpenmouturenbHO ANMHBI BOJH Al, A2 pasmuuaroTcss MO MeHbIIEH Mepe Ha S5 HM,
MPEeANOYTUTENBHO O MeHbIIel Mepe Ha 100 HM.

Hanpumep, nnst oOHapyskeHUsT MeTaHa TEePBbI UCTOYHUK 52 MOXKET U3JIy4aTh MEPBBINA
Ja3epHbIN MyYOK, LEHTPOBAHHBIN MO JTHHE BOJHBI Al, cocTtasstomeii oT 3230 uM o 3250 HM,
B 4aCTHOCTH, OT 3238 HM 110 3242 uM. /{151 oOHapyKeHUs1 AMOKCUA YTIIIepOoaa BTOPOH NCTOUHHK
54 MosxeT, HanpuMep, U3JTy4aTh BTOPOH JIa3epHBII MMy4YOK, IEHTPOBAHHBIN IO JAJIMHE BOJHBI A2,
cocrasiisiroeit ot 1990 um go 2020 uM, B yactHocTH, OT 2000 HM 10 2005 HM.

B wmenmoMm, UIMHY BOJHBL, COOTBETCTBYIOLIYIO MOJIEKYJIe-MHILIEHH, BBbIOMPAIOT B
3aBUCUMOCTU OT CHEKTPAJBbHOM CHUTHATypbl KaKAOW MOJEKYJbI-MUIIEHH U BO3MOXKHBIX
NOOOYHBIX MOJIEKYJI. BBIOOp IUIMHBI BOJHBI 3aBUCHT OT OKPYXKAIOLIEH Cpefbl H3MEepeHHs
(naBneHue, TemnepaTypa, KOHLIEHTPALUSI MOJIEKYJI-MHUIIEHEH U TOOOYHBIX MOJIEKYJL, . .. ).

OneMeHT 76 KOHTPOJIS TEMIepaTypbl BBIIOJHEH C BO3MOXKHOCTBIO CTa0WIU3UPOBAThH
TeMIIepaTypy UCTOYHUKOB 52, 54.

B mpumepe, npencraBieHHOM Ha (QUrypax, TEIUIOOOMEHHbIE TUIACTHHBI 58 yCTaHOBJIEHBI
€337 MEPBOrO JIA3€PHOTO MUCTOYHMKA 52, BTOPOro Ja3epHOro UCTOUYHUKA 54 U nerekTopa 56 u
BXOJST B TEIJIOBOW KOHTAKT C 3JIEMEHTaMU 76 KOHTPOJISI TEMIIEPATY PbL.

TennmooOMeHHbIe TUTACTHHBI 58 BBIMOJHEHBI U3 METaJlIa, HAapuMmep, U3 amoMuHus. OHH
BBICTYMAIOT MO OTHOIIEHHIO K HCTOYHUKaM 52, 54 u mosToMy OOIyBarOTCS BO3MYIIHBIM
MOTOKOM, CO3/1aBa€MbIM JBUTaTEJIbHBIMU OPraHaMu 28 BO BPEMsl BPALIEHUs IPOIEIIEPOB.

Takum oOpaszoM, Termio, oTOrpaeMoe JIEMEHTOM 76 KOHTPOJISl TEMITePaTyPhl, YAAJISETCS
Py TOMOIIM TEIUIOOOMEHHBIX IUIACTMH 58, dYTO MO3BOJSIET OTKA3aTbCsl OT YCTAHOBKH
JOTOJHUTENBHOIO BEHTUJISITOPA [JIsl KOHTPOJI TEMIIEPaTyPbl UCTOYHUKOB 52, 54 wiu neTekropa

56. 310 no3BoJsieT 00IerYuTh OECIIMIIOTHBIN JleTaTeNbHbIH anmnapart 10.
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Jlerektop 56 siBNsieTcss OOIIMM JUISL TIEPBOTO JIA3€PHOTO MCTOYHMKA 52 W AJIT BTOPOTO
naszepHoro uctoyHuka 54. OH BBINOJHEH C BO3MOKHOCTBIO OTCJEXHBATh HHTEHCUBHOCTH
CHUTHAJIa, BBIXOMALIETO U3 W3MEPUTENbHONM MOJOCTH 66, HAa JUIMHAX BOJIH, BKJIIOYAIOIIUX B cebs
JUIMHY BOJHBI Al M3JlydaeMmoro Inydka IepBOro JIa3epHOr0 MCTOYHHKA 52 M AJUHY BOJHBI A2
U3JIy4aeMoro My4dka BTOPOro JIA3€pHOrO UCTOYHUKA 54.

Takum oOpazom, u3MepsieMasi UHTEHCUBHOCTb MOXKET OBITh CBsS3aHA C IOCTYMAIOIEH
WHTEHCUBHOCTBIO MPH MOMOIIH 3akoHa bepa - JlambepTa, 3anucbiBaeMoro Kaxk

I =10 exp (L-N-K),
rae | sBasiercs n3MepsieMOl MHTEHCUBHOCTHIO, o sIBJIsIETCSA MOCTymnarouell HHTEHCUBHOCTRIO, L
SBJISIETCS] JUIMHOW MPOXOAUMOIO ONTHUYECKOro MyTU B M3MepuUTenbHON kamepe 50, N sBisercs
KOJIMYECTBOM MOJIEKYJl HcclienyeMoro rasa Ha nytd, u K sBisercs xos¢duuueHTOM
MOTJIOLIEHHUs 3TOTO rasa.

Ucnonp3oBarne obmero nperekTopa 56 amsd 0o0OMX Ja3epHBIX HCTOUYHHKOB 52, 54
MO3BOJISIET YMEHBIIUTh YUCJIO KOMIIOHEHTOB, NPUCYTCTBYIOIINUX B U3MEPUTENBHOM AaTtunke 40,
YTO CYLIECTBEHHO CHIDKAaeT Bec Aartdyuka 40 M MO3BOJSIET YCTAHOBUTH APYTHE AATYUKH W/HIN
MHCTPYMEHTHI Ha OECHIJIOTHOM JeTaTeNbHOM ammapare 10 Wiy Mo3BOJSIET YMEHBLINTb €ro
Maccy.

OOumii nerekrop 56 COmEPKUT €nUHBIA OpraH OOHAPYXKEHUs, YyBCTBHTEJbHBIH
OJTHOBPEMEHHO K JUIMHE BOJHBI Al M3y4aeMoro rnydka MepBOro JIa3epHOro MCTOYHHUKA 52 U K
JUTMHE BOJIHBI A2 M3JIy4aeMOro Iy4ka BTOPOTO JIa3€pHOIO UCTOUYHUKA 54.

OOmuii nerekTop 00pa3oBaH TOJBKO OJHHUM KOMIIOHEHTOM, HAIpUMEp, BBINYCKAEMbIM
xommnanueit Judson (http://www.teledynejudson.com/), Vigo (https://vigo.com.pl/en/products-
vigo/) wnu Hamamatsu (http://www.hamamatsu.com).

Hatunk 40 u3MepeHus: pernpe3eHTaTUBHBIX JaHHBIX MPENNOYTHTEIBHO paboTaeT TOIBKO C
OIHUM JAETEKTOPOM 56 Ml U3MEPEHHMs Pe3yJIbTUPYIOIUX 3HAUEHUN WHTEHCHUBHOCTH CHUTHAJIA,
OTOUPAEMOro B U3MEPUTEIHLHOU MOJIOCTH SO, ISl KaXKA0T0 U3 JIa3ePHBIX UCTOYHUKOB 52, 54.

AmopTtuzatopsl 42 TmpuH UX HAIWYUM COAEp)KaT IPOBOJIOUHbIE MPYKUHBI 80,
coequHsmomue pamy 12 ¢ kaxnoil u3 omop 60A, 60B. Dtu mpoBosnouHble npykuHbl 80
BBIMIOJTHEHBI C BO3MO)KHOCTBIO HYAaCTHYHO TOIJIOIaTh BUOpPALMM JIBUTaTEIbHOTrO y3ia 14 u
BUOpAIMY NP IBIKEHUH OECIIJIOTHOTO JIeTaTeNIbHOTrO anmapaTa 10 B Bozayxe.

Hatunk 44 usMepeHus: TeMIepaTypbl PacloNOKEeH MEXAy HaXOMSLIUMUCS APYT NMPOTUB
apyra onopamu 60A, 60B. Hanpumep, natuuk 44 sBiaseTcss TEPMUCTOPOM WM TEpMOMNapoil u
BBIMIOJIJHEH C BO3MOXKHOCTBIO H3MEPATh 3JIEKTPUUECKOE CONPOTUBJIEHUE METAJUIMYECKOro
3JIEMEHTa, KOTOPOE MEHSIETCS] B 3aBUCUMOCTH OT TEMIIEPATyPbl.

Hatunk 46 u3MepeHHs OaBJIEHHUsI COAEPXKUT, HANpUMEp, TPYOKY HM3MEpeHHUs NaBJIECHUS,
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3aXOSIIYIO B U3MEPUTENIBHYIO TTOJIOCTh 06.

Hanmnuue natumka 44 usmepeHus TeMnepatypel U faTyuka 46 U3MEpeHus NaBJICHUs
HEMOCPEACTBEHHO BHYTPU M3MEPUTENBHON Kamepbl 50, NpeanouTUTENIbHO B U3MEPUTEIbHOU
NOJIOCTH 66 TOBBIIAET HANEKHOCTb MOJYYaeMbIX NAHHBIX, B YAaCTHOCTH, C y4eTOM ciaboi
KOHLIEHTPALU1 U3MEPSAEMOr0 ra3a B U3MEPUTEIIbHOMN MOJ0CTHU 66.

Hatuuk 48 BBICOTBHL, €CJIU OH MPUCYTCTBYET, CONEP>KUT AJBTUMETP, OCHALEHHbIN,
HaIpuMep, Ja3epOoM, HALEJEHHbIM B CTOPOHY 3€MIH, AJII U3MEPEHHsl BBICOTBI, Ha KOTOPOMU
HAaXOIUTCst OECTIMIIOTHBIH JieTaTeNbHbIN anmnapat 10.

Cucrema 18 ynpaBneHus: comep:kut 0ok 90 CEeNeKTUBHOIO 3JIEKTPUYECKOTO MUTAHUS
KaXJIOTO M3 MCTOYHUKOB 52, 54 u Onok 92 cOopa AaHHBIX, U3MEPSIEMbIX AETEKTOPOM SO, U IO
MEHbIIEH Mepe OAMH TeIUIOOOMEHHUK 94, BBINOJHEHHBIH ¢ BO3MOXKHOCTBIO OTBEACHHUS TEIUIA,
BeIensiemMoro Omokamu 90, 92 6e3 coOCTBEHHOH BEHTWISALMHU. JTH OJOKH PACHOJOXKEHBI B
xkopnyce 96.

bnok 90 o>nekTpU4YeCKOro NUTAHUS BBINOJHEH C BO3MOXHOCTBIO CEJIEKTHUBHO U
MOCJIEIOBATEIbHO NMOAABaTh MUTAHUE HA NEPBBIN JIA3€PHBIM MCTOYHMUK 52 U BTOPOH Ja3€pHBIN
UCTOUHUK 54 pmnsa obecrieueHuss mepBod (as3bl OONyUYEHHs] H3MEPUTENbHONH NOJOCTH 66
UCKJIFOYUTENIbHO TEpPBbIM JIA3€PHBIM HCTOYHUKOM 52 0e3 oOnydeHus APYTUM JIa3€PHBIM
HUCTOUYHUKOM, TaKUM Kak BTOPOHM Jla3epHbIH MCTOYHMK 54, 3areM BTOpod (ha3bl oOnyueHus
U3MEPUTENIbHONW TMOJNIOCTH 66 HCKIIOYUTENbHO BTOPBIM JIa3€pHBIM HCTOYHHUKOM 54 0e3
00JIyueHUs IPYTUM JIa3€PHBIM UCTOYHUKOM, B HACTHOCTH, MEPBBIM JIA3€PHBIM UCTOYHUKOM 52.

Takum oOpas3om, (a3l MOCHETOBATENBHBIX H3MEPEHUIl PENpe3eHTATHUBHBIX TaHHBIX,
OTOOpaKArOIMX MEPBOE COAEPIKAHHIE MEPBOro ra3a U BTOPOE COAEpKaHWe BTOPOTO ra3a, MOKHO
OCYLIECTBJISAITh B OJHOW M TOM K€ U3MEPUTEIBbHON MOJNOCTU 66 M3MepUTenbHON kamepsl 50,
NPUYEeM 3TH JaHHbIE COOUPAIOTCS CEJIEKTUBHO OAHMM U TEM K€ JeTeKTopoM 56 0e3 momex
MEXy MOJy4aeMbIMU CUTHAJIAMH.

OTH perpe3eHTaTUBHbIE JaHHbIE 00Pa3yIOT CIIEKTPAIbHYIO 3aBHCUMOCTb HHTEHCUBHOCTH
CBETOBOTO MU3JIy4YECHHUS OT JJTMHBI BOJHBI U CXEMaTHYHO TIOKa3aHbl Ha (ur. 6.

bnok 90 snexTpuuecKkOoro MWTaHWs COEAWHEH, HanpuMmep, ¢ UCTOYHUKOM 30 sHepruu
IBUTaTENIbHOTO OpraHa 28 mim uMeeT CBOH COOCTBEHHBINH NCTOUHUK SHEPTUH.

brok 92 cOopa maHHBIX CONEPIKUT MO MEHbIIEH Mepe ONHY IaMsTh, BBIMIOJHEHHYIO C
BO3MO>KHOCTBIK) COXPAHATh CHEKTPAIbHBIE 3aBUCHMOCTH MHTEHCUBHOCTH CBETOBOIO H3Jy4YEHMUs
OT JUIMHBI BOJIHBI, ONIPEAEISEMbIE B PA3JIMYHBIE MOMEHTBI IETEKTOPOM 56.

JlaHHBIE COXPAHSIOTCS, HAIpPUMeEpP, Ha 4actore, npesbimaromeit 10 I'n, B yacTHOCTH,
cocrapisiromier or 1 I'm mo 100 I'm. IIpennmoyTuTrenbHO COXpaHsiEeMblE CHEKTPaJbHBIE

3aBUCUMOCTHU COAEPIKAT YUCJIO TOUEK, MPEeBhIarouee 256, Hampumep, COCTaBIsAoIee OT 256 1o
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4096 Touek.

Takum 0Opa3oMm, MOMy4arOT O4YEHb XOpollee paspelleHHe Ui  OIpeesIeHUs
WHTEHCUBHOCTHU IHUKOB, U3MEPSIEMBIX B U3MEPUTENbHOU Kamepe 50, B 3aBUCUMOCTH OT JJIMHBI
BOJIHBI, YTO MO3BOJISIET BBIBOAMTH HA UX OCHOBAHHM 3HAYEHUs COIEpKaHUsA OOOUX ras3oB, Jaxke
€CJIY 5THU 3HAYEHUsI COAEPIKAHUS SIBJISIFOTCA OYEHb HU3KUMMU.

brnok 92 cbOopa maHHBIX coemuHeH ¢ cucteMoi 20 AMCTAHIMOHHOW mepemavdl aJis
obecrieueHusl Iepefayd MaHHBIX HA HA3eMHYI0 INPHEMHYIO CTaHLMIO BO BpeMs IIOJieTa
OeCHUJIOTHOTO JIETAaTEeJIbHOTO alapara Ha 4acToTe, KOTOpask MOXKET ObITh MEHbIIE YaCTOTBI
WU3MEPEHUs], HallpuMep, MOKeT cocTasisaTh oT 1 ' no 5 I'.

TernooOMeHHNK 94 BXOOUT B TEIUIOBOW KOHTAKT C KXKABIM W3 ONOKOB mutanus 90 u
cobopa maHHBIX 92. OH BBINOJHEH C BO3MOXHOCTBIO YAAJSITh TEIUIO, BBIACISIEMOE 3TUMHU
6mokamu 90, 92, no muactuH 98, BBEICTYNAOIIUX HApPYXKy Kopmyca 96, compepskamiero 6moku 90,
92.

ITnactuHbl 98 BBIMOIHEHBI C BO3MOXKHOCTBIO CBOETrO OOAYBaHHS BO3IYIIHBIM MOTOKOM,
CO3/1aBaeMbIM JIBUTATEIbHBIMU OpTraHaMu 28, IJisl ynajeHus Teria, BbiaensieMoro oymokamu 90,
92. Takum oOpa3oM, HET HEOOXOAMMOCTH B HAJIMYUU KAaKOTO-THOO BEHTWJIATOpA B Kopmyce 96
s oxyaxaeHus OyokoB 90, 92, YTO MO3BOJSIET YMEHBIIUTh BEC M TMOTPEOJIsieMyro
3EKTPUUECKYIO0 MOIIHOCTH OECIMJIOTHOTO JIeTaTeNbHOro anmnapara 10.

Cucrema 20 AUCTAaHLUMOHHOW I©iepefadyd COAEPKUT MEpPEeAaTHUK, BBIIOJHEHHBIN C
BO3MOJKHOCTBIO I€PENaBaTh JaHHbIC HA HA3€MHYO CTAHLMIO, MPUYEM 3TH JAHHBIE SIBIISIIOTCH,
HaIrpuMep, JTAaHHBIMH, COOMPaeMbIMU OJIOKOM 92, MJIH 4aCThIO 3THX JAHHBIX.

Jlanee cnenyer onucaHue crocoda M3MepeHHi 3HaUeHHH COAep KaHMs 110 MEHbLIeH Mepe
IBYX Ta30B, MPUCYTCTBYIOIIUX B arMmocdepe, MNPEeaNOYTHTENbHO BOJM3M MPOMBILLIEHHON
YCTaHOBKHU.

CHavana OecnuIOTHBIN JieTaTenbHbIN anmmapar 10 ornpasisitor B mosieT. [lpu momornu
CUCTEMBbl 32 JOKanu3aluu W YyIPaBlI€HUs AaKTUBUPYIOT JBUTATEJbHbIE Opranbl 28 s
o0ecrieueHns B3JieTa OECIUIIOTHOTO JIeTaTeNIbHOTrO anmnapaTa 10 u ero nepeMeIeHus B 30Hy, Iie
HEOOXOUMO POU3BOIUTH U3MEPEHUSI.

[Iponenneper pBurarenbHoro yisna 14 co3garor mnogbemHyro cuiny. Cucrema 32
JIOKAJIM3aLMU U YIIPABJICHHS YIIPABISET NepeMelieHneM OeCITUIOTHOTO JIETATENIbHOTO armapara
10 mmbo mnyTeM OUCTAHLMOHHOTO PYYHOrO VIIPaBJIEHUs, JUOO B COOTBETCTBUU C
aBTOMATUYECKON NMPOrpaMMO, 3arpy>kKe€HHOU B CUCTEMY 32.

Bo Bpems mnepemenienuss OeCHUJIOTHOrO JeraTenpbHOro ammapara 10 mpou3BOAAT
u3mepenusi. g 5Toro akTUBUPYOT AaT4UK 40 U3MEpeHUs] PeNpPe3eHTAaTUBHBIX NAHHBIX, JATYUK

44 n3mepeHus: TeMNepaTypsl, JaTYUK 46 U3MEpPEHUs JaBJICHUs U, BO3MOXHO, 1aTYUK 48 BBICOTBI
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NIPU €r0 HAJIUYUH.

Hsmepenus paznuuabiMu natuukamu 40, 44, 46, 48 mpoucxomatr BO BpeMsl IBUKEHUs
OecrmuIoTHOrO JerareiapHOro ammapara 10 0e3 HeoOXOAMMOCTH OCTAaHOBKH O€CIHJIOTHOTO
neratenpHoro ammapara 10. [Insa storo Omok 90 3J€KTPUUECKOro NHUTAHUS CEIEKTUBHO U
NOCJIeA0BATENbHO MOAET NMUTAHUE HA NEPBBI JJa3epPHBIH UCTOYHUK 52, 3aT€M BTOPOH J1a3epHbI
UCTOYHUK 54.

Bo Bpemsi kaxxmoii a3kl aKTHBALMK TEPBOrO JIA3€PHOrO HCTOYHHKA 52 Ja3epHbIi
KOMIIOHEHT 74 BTOpOro Ja3epHOro HUCTOYHUKA 54 oTkiarouaroT. JlazepHbiii KOMIIOHEHT 74
NIEPBOTO JIA3€PHOTO MCTOYHHMKA 52 HM3Iy4aeT NMEepBbIH Ja3epHBIH My4OK HAa JJIMHE BOJHBI Al,
VHXXEKTUPYEMBIN 4epe3 HHKEKLIMOHHOE OTBEPCTHE 68 B U3MEPUTENBHYIO IOJOCTH 66.

Kax OpUIO yKa3aHO BbIIIE, TOJIIMHA MEPBOTO JIA3EPHOTO My4YKa MPEBHIIAET 1 MM H, B
YaCTHOCTH, COCTABJIIET OT 3 MM 10 6 MM. DTO MO3BOJISIET M30€KaTh UCKAKEHUH M3MEPEHUH,
KOTOPBIE MOTYT CO3/1aBaThCsl YACTUL[AMU, B3BELICHHBIMYU B U3MEPUTEIBHON MOJIOCTH 66.

IlepBblii na3epHbI My4OK MOCIEA0BATENBHO OTpaXkaeTcs 3epkajamu 64A, 64B, npoxons
nyTh Ty/la U OOPaTHO B MU3MEPHUTENBHOIN MONOCTH 66, YTOOBI yBEIWYUTh AIUHY L OnTH4ecKoro
My TH.

Kax moxazaHo Ha ¢ur. 6 Ha KpuBOH (a), mepBbIil CUTHAN OTOMPAIOT Yepe3 cOOpHOe
OTBEPCTHE 72, U OH SIBJIAETCSA PE3yJIbTATOM MEPBOrO My4Ka, U3Jy4aeMOro NMNepBbIM UCTOYHUKOM
52.

OTOT mNepBbIl CUTHAN YIABIMBAETCS JETeKTOpoM 56, U JaHHbIE, CcoOHpaemble
IEeTEKTOPOM S0, HAMPABJISIFOTCS B OJ10K 92 ¢OOpa JaHHBIX ISl CBOETO COXPAHEHUSI.

3ateM B Kaxno# (hase aKTUBALMKM BTOPOrO JIa3ePHOrO MCTOYHUKA 54 OTKIFOYAIOT
JIa3epHBIN KOMIIOHEHT 74 1epBOro UCToYHUKA 52. JlazepHblil KOMIOHEHT 74 BTOPOrO MCTOYHMKA
54 w3ny4aeT BTOPOM JIa3epHBIN My4YOK HA JJIMHE BOJHBI A2, OTJIMYHOMW OT MEPBOM JJTUHBI BOJHbI
Al. DTOT na3epHBIN MyYOK MPOXOIUT Yepe3 MHKEKIHMOHHOe oTBepcTHe 70 B M3MEPUTENIbHYIO
MOJIOCTB 66.

Kak u B npenpinymieM ciaydae, TOJNLIMHA BTOPOrO Ja3€pHOro My4kKa NpesblnaeT 1 Mm u, B
YAaCTHOCTH, COCTABJISIET OT 3 MM 70 6 MM.

Bropoit na3epHBIl My4OK IMOCJIENOBATEbHO OTpPA’kaeTcs Ha 3epkajiax 04A, 64B,
NPOXOAsl MyTh TyJa W OOpPAaTHO B WU3MEPHUTENbHOH MoNoCTH 06, YTOOBI YBETUYHTH JJIMHY L
ONTUYECKOrO MyTH.

Kak mokazano Ha ¢ur. 6 Ha kpusoi (b), BTOpol curHam oTOuparoT depe3 cOOpHOe
OTBEPCTHE 72, U OH SABJISIETCS] PE3YJILTATOM BTOPOIO Iy4Ka, U3Jy4aeMOr0 BTOPBIM UCTOYHUKOM
54.

DTOT BTOPOW CHUTHAJ YJIABJIMBAETCS TEM K€ NETEKTOPOM 56, KOTOPBIM YJaBJIMBAET



14
NePBBIIl CHTHAJ, W JaHHBbIe, COOMpaeMble NETEKTOPOM 56, HampaBysitoTcs B Oyiok 92 cbopa
JAHHBIX JJIs1 CBOETO COXPAHEHHUSI.

H3mepeHus, OCyLIeCTBIsEMblE IOCIEAOBATENIHO B MEpBOM (aze U BO BTOpPOHl (ase,
MO3BOJISIIOT ~ ONPEAENIUTh IPU IOMOINIM OJHOrO M TOrO XK€ JAEeTeKTopa 56 3HaueHHus
WHTEHCHUBHOCTH CBETOBOI'O M3JIyuY€HHUs Ha MABYX JMAJuWHAaX BOMH Al, A2, ortoOpaxkaroinue
COOTBETCTBEHHO COZAEPKaHUE MEPBOIO ra3a U COIepKaHue BTOPOro rasa.

Korna GecniuioTHbIi JeTaTenbHbli annapat 10 3aBepiiaeT BINOJHEHUE CBOCH 3a1a4u U
BO3BpALLAETCs HA 3eMITI0, cucTema 20 NTUCTaHIIMOHHON Nepefavy nepeaaeT B CTAHLUIO KOHTPOJIA
CTIEKTPBIL, ONPEeNIEHHbIE IETEKTOPOM 56 U COXpaHEHHBIE B TaMATH OJ10ka 92 cOopa JaHHBIX.

Ha cranuum KOHTpPONA CHEKTPbl COXPAHANOTCA B COYETAHUM C  JAHHBIMHU
reorpa@u4eckoro TOJOKEHUS OeCHMJIOTHOrO JeraTeNpHOro ammapara 10, W3MepeHHBIMHU
cUCTEeMOHN 32 5OoKanu3aluu W YIpPaBJI€HUs, C TEMIEepaTypod U AaBJICHUEM, H3MEPEHHBIMHU
natyukamu 44, 46, BO3MOXHO, C BBICOTOH, U3MEPEHHON JATYMKOM 48 BBICOTHI, U C BPEMEHEM, B
KOTOpO€e OBLIO MPOU3BENEHO U3MEPEHUE.

Takum o0Opa3oM, 3asBIEHHBIH OECHMJIOTHBIA JieTaTenbHbI ammapar 10 sBisercs
UCKJIFOYMTENIbHO KOMITAKTHBIM U JIETKUM. BmecTte ¢ Tem, oH obecrieunBaeT mony4eHue TOUHbIX 1
HAJECKHBIX JAHHBIX, MO3BOJSIOIIMX BBIBOJUTH HA UX OCHOBAHMM IO MEHBbIIEH Mepe JBa
3HAYeHUs] COMEpPKaHMA MPHUCYTCTBYIOIIMX B aTMocepe Tra3oB B CIOXKHBIX YCIOBHSX
OKpY’KaroIlel cpeabl, HampuMmep, BOJM3M NPOMBIIIJIEHHOW YCTAHOBKH, OJjarojapsi HaJIUYHIO
€IMHCTBEHHOIO JIETEKTOpa 56, CBSI3AHHOTO MO MEHbIIEH Mepe C ABYMs Pa3HbIMU JIa3€pHBIMU
UCTOYHHKAMH 52, 54.

OTO NO3BOJISIET U3MEPATh B OJHOM M TOU K€ M3MEPUTENbHON kamepe 50 mpakTHUeCKU
OJTHOBPEMEHHO perpe3eHTaTUBHbBIE TaHHbIE, OTOOpAKAIOLINE 3HAYSHUS COEPIKAHUS KaXKIOTO U3
IBYX ra3oB, IPUYEM CEJIEKTUBHO U MPAKTUYHO.

B BapuanTe OecrnmIOTHBIN JieTaTeNnbHblid ammapar 10 cOnep>KUT BBIMHCIUTENbHBIA OJIOK
100, ycraHoBneHHbIi Ha pame 12. Beraucnaurensabiii 010k 100 BBIMOJHEH ¢ BO3MOKHOCTBEO
oOpabaTeiBaTh JaHHBIC, COOUpaeMble IETEKTOPOM 56 B KaxKIbli MOMEHT, B YaCTHOCTH,
U3MepsieMble B KAaXIbIH MOMEHT CHEKTPbl WHTEHCHUBHOCTH CBETOBOIO W3JIy4eHMs, MJIA
BBIUMCJICHHUs] 3HAYEHWI COAEPKAHUs O MEHbLIEH Mepe ABYX ra3oB B Pa3Hble MOMEHTHI Ha
OCHOBAaHUHU PEINPE3CHTATHBHBIX HAaHHBIX, COOMPAeMBIX IETEKTOPOM 56, W Ha OCHOBAaHUHU
NpeIBAPUTENbHON KATHOPOBKH.

Cucrema 20 AUCTAaHLUMOHHON IMepeladd J[aHHBIX BbBINOJHEHA C BO3MOKHOCTBIO
IVCTAaHIIMOHHO TEePeaaBaTh 3HAYEHHs CONEPKAHUs, BBIYMCIEHHbIE BBIYMCIHTEIBHBIM OJIOKOM
100, BMECTO CIEKTPOB TaHHBIX MHTEHCUBHOCTH CBETOBOT'O M3JIyUEHUs], 4TO OOJIer4aeT nepeaady

JaHHBIX B PEAJIbHOM BPEMEHHM W MO3BOJISIET MOJy4aTh OOJbIe M3MEPEeHUN conmepikaHus 0OO0uX
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ra3oB B PEAJIbHOM BPEMEHH.

B npyrom BapuaHTe OeCnMIJIOTHBIA JieTaTenbHbI anmapar 10 cOmepKUT HECKOJBKO
U3MEpUTENbHBIX KaMep 50 ¢ KOHCTPYKLUEH, aHAJOTMYHOM KOHCTPYKLUU ONUCAHHOM BbILIE
U3MepUTENbHONH Kamephl 50, mpu 3TOM Kaxkaash U3 HUX NpefHa3Ha4deHa sl OOHApY KEHHs IO
MEHbIIIEeH Mepe ABYX Pa3HBIX ra3oB.

B onucaHHOM BbIIE NpuUMepe KaKIAbIi JIA3€pHBbIM KOMIIOHEHT MEPBOrO JIa3€pHOIO
UCTOYHMKA 52 U BTOPOTO JIa3€PHOrO UCTOYHHUKA 54 mpeacTaBisieT coOOMU, HAMpPUMED, JIa3epHbIi
nuon. JlaszepHblll AMOM SBJISIETCS] ONTO3JIEKTPOHHBIM KOMIIOHEHTOM, BBINOJHEHHBIM HAa OCHOBE
MOJIy TPOBOJTHUKOBBIX MaTepuanoB. OH U3jlydaeT KOrepeHTHbIH MOHOXPOMHBIH CBET.

Hanpumep, OH BBINONHEH B BUAE COEAUHEHUS MOJYNPOBOAHUKOB, KOTOPOE HMEET
XapaKTEePUCTUYECKUE 30HBI. N30JUPYIOIINM CJION TUIA N, AKTUBHYIO 30HY U MU30JUPYHOLIUHI CIOU
tumna p. Hanpumep, nuon siBIsieTCsl TUOJIOM € pacrmpeneieHHoi obpaTHoii cBszbro  (“distributed
feedback” Ha aHrNMIiCKOM SI3BIKE).

Kak Obu1o yka3aHO BbIlEe, M3MEpPHUTENbHAs kamepa S0 padoTaeT Mo MPUHLMITY MPSIMOTO
MOTJIOLIEHUs] JIA3€PHOrO CBE€Ta B H3MEPUTENIBHOM MOJOCTH 606 MNpU KOHTAKTE C Ta3aMu,
COIlepKaHUEe KOTOPBIX HEOOXomuMO u3MepuTh. Peub mper o0 wu3mepurenbHOU kamepe S0,
NpeIHA3HAYEHHON ISl OCYINECTBIICHUS JIA3ePHOH CIIEKTPOCKONHHU npsiMoro noriommenus (Direct
Laser Absorption Spectrometry Ha aHTJIHIICKOM SI3BIKE).

W3smepurenpHass mnojocTb 66 oOecneuynBaeT MHOTOKpPATHbIE OTPAKEHHUS JIa3ePHBIX
Iy4KOB, WH)XEKTUPYEMBIX M3 MEPBOro UCTOYHMKA 52 WIM U3 BTOPOrO UCTOYHHKA 54, 4TOOBI
YBEJIMYUTb JJIMHY ONTHYECKOro myTH. Takum oOpa3om, H3MEpUTeNbHas Kamepa SIBISIETCS

CHEKTPOCKOMMYECKON KaMepOl MHOTOKPATHOIO MPOXOKAEHUs Wi Kamepoi I'eppuotra.
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DOOPMYVYIJIA U30BPETEHM A

1. becniunorHelii neratenpHblii anmapaT (10), npenHa3HaueHHBIH UIsI H3MEpPEHHS
pENpEe3eHTATUBHBIX JAHHBIX, OTOOPaXKAIOIIMX COAEpKaHWe IO MeHbINeHl Mepe ABYX Tra3oB,
NPHUCYTCTBYIOLIMX B aTMOC(epe Ha PACCTOSIHUU OT 3€MJIH, COAEPIKAIIUIL:

- pamy (12);

- TIO MeHbIIeH Mepe OOWH JBHUraTebHbII OopraH (28), BBIMOJHEHHBIH C BO3MOXHOCTBIO
obecrieuenus nepemerneHust pamsl (12) B aTMochepe Ha pacCTOSIHUU OT 3€MIIH,

- mo MeHblned Mepe oauH naatyuk (40) M3MEpeHUsT pPEeNpe3eHTATHBHBIX JaHHBIX,
yCTaHOBIIEHHBIH Ha pame (12);

- ycraHoBlieHHYI0 Ha pame (12) cucremy (18) ympasnenust narunkom (40) m3mepeHus
pPEeNpEe3eHTAaTUBHBIX TAHHBIX,
OTIIMYAIOINUICS TeM, 4TO AaTduk (40) M3MepeHHs Penpe3eHTATUBHBIX MAHHBIX BBIMIOJHEH C
BO3MOXKHOCTBIO HM3MEPSITh PENPE3CHTATHBHbIE JaHHbIE, OTOOpaKAIOIIUE COMAEP’KAHHE II0
MEHbIIEH Mepe ABYX MPHUCYTCTBYIOIUX B aTMocdepe ra3oB, Ipu 3ToM AaTtduk (40) usmepeHus
peTpe3eHTaTUBHBIX MAaHHBIX COAEPIKUT MO MeHbIIell Mepe OAHY OTKPBITYIO B atMmocdepy
u3MepuTenbHyo kamepy (50) u, sl yka3aHHOH W3MEPHUTENbHOW Kamepbl WJIH ISl KaKIOu
usMepuTenbHO kamepbl (50), - mo MeHbluel Mepe NepBblii Ja3epHbIi HCTOUHHK (52),
BBINIOJHEHHBI C BO3MO)KHOCTBIO HH)KEKTUPOBATb B H3MEpPUTENbHYIO Kamepy (50) mepBblii
JIA3EPHBIN My4OK C MEPBOU JJIMHON BOJIHBIL, XapaKTEPHOU AJI NIEPBOTO OTCIIEKUBAEMOTO rasa, u
BTOPOH Jla3epHbIii HMCTOYHHUK (54), BBIMOJHEHHBIH C BO3MOJKHOCTBI) HWH)KEKTUPOBATh B
U3MepuUTeNbHY0 Kamepy (50) BTOpO# J1a3epHbIN My4YOK CO BTOPOH IJIMHOM BOJIHBI, XapaKTePHOH
IUIE BTOPOTO OTCJICKMBAEMOro rasa, mpu 3ToM aatduk (40) u3MepeHus penpe3eHTaTHBHBIX
JaHHBIX COAEPKHUT nerekTop (56), oOumit nias oboux JasepHbIX HUCTOYHHKOB (52, 54),
BBINIOJIHEHHBIN ¢ BO3MOXXHOCTBIO YJIABJIMBATh MEPBbI U3MEPUTENbHBIN CUTHAJ, MOCTYNAOIINH
OT M3MEPUTENbHON Kamepbl (50) U SBISIOIIMICS PE3yJIbTATOM WHXXEKIUU MEPBOTO JIA3EPHOTO
ny4Ka B U3MEpHUTENbHYIO Kamepy (50), m BTOpO M3MEPUTENbHBIA CHTHAJ, MOCTYyNArOIIUN OT
u3MepuTeNbHOH Kamephl (50) U SBISIOIIMNCS Pe3yJbTaTOM HHMKEKLIUH BTOPOTO JIA3€PHOTO
My4Ka B U3MEPUTENIbHYIO Kamepy (50).

2. becnmnotHeli netatenbHblid anmapatr (10) mo m 1, B kotopom cucrema (18)

,
YIPaBJICHUS BBINOJHEHA C BO3MOKHOCTBEO OCYLIECTBISATh LUKIMYECKHE U TOCIIEAOBATENIbHBIE
WHKEKLIUH TIEPBOTO JIA3ePHOT0 My4YKa B U3MEPUTENbHYI0 kKamepy (50), 3aTemM BTOPOro JIa3epHOTO
ny4yka B H3MepHUTEeNbHYI0 kamepy (50), cOOTBETCTBEHHO 0€3 MHIKEKIMH BTOPOTO JIAa3€PHOTO
ny4ka B U3MepHUTENbHYI0 KaMepy (50), korma B nsMepuresbHyro kamepy (50) uHxKekTupyercs

NEPBBIA My4OK, U O€3 MHKEKLUHU MEePBOro JIA3ePHOro Mydka B HM3MepUTenbHyro kamepy (50),
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KOT/1a B U3MEPUTENBbHYIO Kamepy (50) HHKEKTHPYETCsl BTOPOI JIa3epHBIH MyYOK.

3. becniunorHseiii neratenbHbld ammapar (10) mo m. 2, B koropom cucrema (18)
yIpaBJIEHUS BBINOJHEHA C BO3MOKHOCTBIO aKTHBHPOBATH CEJIEKTUBHO M LIMKJIMYECKU IEPBBIN
Ja3epHbIN UCTOUHUK (52) U BTOpOH Ja3epHbIi UCTOUHUK (54) U1 OCYIIECTBICHUS IUKITMIECKUX
U TIOCJIEIOBATENbHBIX HHKEKLIUH.

4. becrimnorHelii netatenpHblil anmapatr (10) mo moGomy u3 mm. 1-3, B KOTOpOM
usMepurenbHas kamepa (50) comepskut nBa 3epkana (64A, 64B), pacnoyioskeHHbIE APYT MPOTHB
Apyra ¥ Ha PacCTOSHUM JPYyr OT JAPYra W OrPaHUYMBAIOLINE MEKAY COOOW HM3MEPHUTEbHYIO
noJiocth (66), u aBe onopsl (60), HA KOTOPBIX YCTAHOBJIEHBI COOTBETCTBEHHO JIBa 3epkaja (64A,
64B), npu >TOM Ja3epHble UCTOUHUKH (52, 54) u nerexktop (56) ycraHoBieHb! Ha onopax (60) Ha
PACCTOSIHUM OT U3MEPHUTEIBHOM 1mostocTH (606).

5. BecriunoTHblit nerarenpHbli anmapar (10) mo modomy u3 nm. 1-4, B KOTOPOM NEPBbIH
Ja3epHbId UCTOUHUK (52) U BTOPOW Ja3epHBbIH MUCTOYHUK (54) BBINOIHEHBI C BO3MOKHOCTBIO
WH)KEKTUPOBATh B U3MEPHUTEIBHYIO MOJIOCTh (66) Ja3epHbIi MyUOK MIMPUHOH, NMpeBbIaromei 1
MM M, B HaCTHOCTH, COCTABJISIFOIIEH OT 3 MM J0 6 MM.

6. becriunorsblii neratenpHblil anmapar (10) mo moOomy u3 mm. 1-5, B KOTOpOM 1o
MEHbLIEH Mepe OAMH 3JIEMEHT CPEeIH IMEePBOro JIa3epHOro MCTOYHMKA (52), BTOPOro JIa3epHOTO
ucroynrka (54) u gerekropa (56) oCHaIleH TEIIOOOMEHHON MeTajuTHdeckoi riacTuHo (58),
oOnyBaeMOl BO3IYIIHBIM TIOTOKOM, CO3[aBa€MbIM JIBUTATENbHbIM OpraHom (28), korma
ABUraTeabHbIN opraH (28) akTHBHPOBAH.

7. becniunoTHbli JerarenbHblid annapat (10) no mobomy u3 mm. 1-6, B KOTOpOM cuctema
(18) ympaBnenusi comepxut kopmyc (96) u mo MeHbInel Mepe OOuH TeriooOMeHHHuK (94),
COAEpIKALINI IO MEHbLIEH Mepe OAHY TEIUIOOOMEHHYI) METaJUIMYeCKyK IUIACTHHY,
NPEANOYTUTENIPHO TAaKeT METAJUIMYECKHX IUIACTHUH, MPH 3TOM YKa3aHHAas TeIrIOOOMEHHas
MeTaJUTHYeCKas IIACTUHA WK KaKAask TeIUIO00OMEHHAsT METaJJIMUeCcKas TUIACTHHA BBICTYIIAET 3a
npenensl koprmyca (96) u oOmyBaeTcsi BO3AYIIHBIM TOTOKOM, CO3/1aBa€MbIM JIBUTATEJIbHBIM
opraHoM (28), korna ABUratenbHbIi opraH (28) akTHBUPOBAH.

8. becnmnotHblii neratenbHblid anmapar (10) mo mobomy u3 mm. 1-7, comeprkarquii
natyvk (44) M3MepeHus TeMIIEPaTyphl U NaT4uK (46) U3MEPEHUs NaBJICHHUs, PACTIONIOKEHHBIE B
u3MepuTenbHoi kamepe (50).

9. becrmmnotHblid neratenbHblid anmmapar (10) mo mobomy w3 mm. 1-8, comeprxamuii
ycTaHoBIeHHbIH Ha pame (12) natuuk (48) usmepeHus BHICOTHL

10. BeciunoTHslit neratenpHbii anmapat (10) mo mobomy u3 nm. 1-9, B koTopom pama
(12) conmepsxut MHOecTBO Oanok (22), obpasyromux ¢pepMmy, Ipyu 3TOM B nepBoii obnactu (24)

pambl (12) ycranoBneHna cucrema (18) ympasneHus, a BO BTOpoil obmactu pamsl  (12),
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OTCTOsIIIEH OT repBoii oOnactu pamsl (12), ycTaHoBIeHa u3MepurenbHas kamepa (50), mpu 3Tom
Oamku  (22) [PEANOYTHTESTHPHO  BBINOJHEHBI W3 TOJUMEpPa, B  HYaCTHOCTH, U3
non3Gup3upKeTOHA.

11. becrunorHeiil nerarenpHbiil anmapat (10) mo mobomy u3 nm. 1-10, conmepskamuit
aMopTH3aTOpH! (42), ycTaHOBNEHHbIe Mexxay pamoil (12) u m3mepurenvHoit kamepoii (50), mpu
5TOM aMOPTHU3ATOPBI (42) BBIMOJHEHBI, B YACTHOCTH, B BUZIE ITPOBOJIOYHBIX MPYKHH.

12. BecruoTHbli JeTatenbHbiii armmapar (10) mo mobomy w3 nm. 1-11, comepskarumii
ycraHoBleHHYI Ha pame (12) cucremy (20) AMCTAHIIMOHHOHN Mepenayvd NaHHBIX, MPU STOM
yJlaBiIuBaeMble JeTeKTOpoM (50) penpe3eHTaTUBHBIC JAaHHbIE MOIYT JAMCTaHIIMOHHO
nepeaBaThCsi CUCTeMOH (20) TUCTaHIMOHHON TIepenayH.

13. BecnunotHblii nerarenbHblid anmapatr (10) mo m 12, conmepskamuii mamsitb IS
XPaHEHHsI PEMPE3CHTATHBHBIX JaHHBIX, COOPAHHBIX NETEKTOPOM (56), M BBIYUCIUTENBHBINA OJIOK
(100), ycranoBneHHbIi Ha pame (12) W BBINOJHEHHBIH C BO3MOJKHOCTBIO 00OpabaThiBaTh B
KQXIbIH MOMEHT CcoOupaemMble HEeTeKTOpoM (56) penpe3eHTaTUBHbIE MAaHHBIE C LEJBIO
BBIYMCIIEHHSI COZIEPIKaHMS [0 MEHBLIEH Mepe ABYX Ta30B B Pa3HbIE MOMEHTHI, IIPU 3TOM CHCTEMA
nepefayn JTaHHBIX BBINOJHEHA C BO3MOJKHOCTBIO AHMCTAHIMOHHO TIepenaBaTh 3HAYEHHS
COZep>KaHusl, BBIYUCICHHBIE BEIYUCIUTENbHBIM O10KOM (100).

14. becnmnotHelii neratenbHblii anmmapar (10) mo mobomy w3 mm. 1-13, umeromuit
o0myro maccy menee 10 Kr, B 4aCTHOCTH, MeHee 8 Kr.

15. becriunoTHsli neraTenbHbli anmnapar (10) no modomy u3 nm. 1-14, B koTopoMm o0muii
nerekTop (56) comep:KUT eaMHBI OpraH OOHAPY’KEHUS, UyBCTBUTEIbHBIH OJHOBPEMEHHO K
JUTMHE BOJIHBI NyYKa, M3Jy4aeMOro NEPBBIM JIa3€pPHBIM HCTOYHUKOM (52), M K JUIMHE BOJIHBI
My4Ka, M3JIy4a€MOr0 BTOPBIM JIa3epHBbIM HUCTOYHUKOM (54), mpu 3TOoM oOmmii aetekrop (56)
00pa3oBaH OHUM KOMITOHEHTOM.

16. BecrnmnoTHbeiil netarenbHblii anmapat (10) mo mobomy w3 mm. 1-15, B koTOpom
usmeputenbHas kamepa (50) sBisieTcss KaMepoill  JIa3epHOH CNEKTPOCKONMHUU  MPSMOTO
MIOTJIOIEHHS.

17. Cnioco0 u3MepeHus: penpe3eHTATUBHBIX JaHHBIX, OTOOPAKAIOUINX COAEpIKAHHUE IO
MEHbILIEH Mepe IBYX Tra3oB, NPUCYTCTBYIOLUIMX B aTMocdepe Ha PACCTOSHUH OT 3EMIIH,
BKJIFOYAOLINH B CeOsI:

- mojer OecnmjoTHOro serareipHOro ammapara (10) mo moOomy w3 mm 1-16 B
aTMocdepe Ha pPacCTOSTHUH OT 3EMIIH;

- WHXXEKLHUIO IEPBBIM JIa3epHbIM MCTOYHHKOM (52) B m3MepurenbHyr kamepy (50)
MEPBOrO JIA3EPHOTO MyYKa C NePBOM IJIMHOW BOJIHBL, XapaKTePHOU 71l IEPBOrO rasa,

- obHapyskeHue nerektopoM (56), oOummm st oboux mcrouHukoB (52, 54), mepBoro
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U3MEpPsIeMOr0 CHTHAJa, TMOCTYIMAKMEro OT H3MEpPUTEeNbHOH kamepbl (50) W SBISFOIIETOCS
PEe3yJIbTATOM IEPBOTO JIA3EPHOTO MyYKa, HHKEKTHPOBAHHOTO B U3MEPUTENBHYI0 Kamepy (50);

- MHXXEKLHIO BTOPBIM JIa3epHBIM HCTOYHHMKOM (54) B u3MepurenbHyr kamepy (50)
BTOPOrO JIa3€pHOrO Iy4Yka CO BTOPOH JJIMHOW BOJIHBL, XapaKTepHOHM IUisi BTOPOrO
OTCJIE)KUBAEMOTO Ta3a;

- oOHapyskeHue nerekTopoMm (56), obmum anst o0oux MCTOYHHMKOB (52, 54), BTOpOro
U3MEPSIEMOr0 CHTHaja, TMOCTYMAKIEro OT M3MepUTEeNbHONH kamepbl (50) W SIBJSIOIIETOCS

pe3yJIbTaTOM BTOPOTO JIA3EPHOT'O MyYKa, HHKEKTUPOBAHHOTO B U3MEPUTEIbHYIO Kamepy (50).
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