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arMoc(epy U3MEpUTETbHYIO KaMepy, 0 MEHbIIEH Mepe NEPBbIi JIa3epHBI HCTOYHHK, BBITOJHEHHBIH C
BO3MO)KHOCTBIO MHXXEKTHPOBATh B M3MEPUTEIbHYIO KaMepy MEePBbIN Ta3epHBIN MyUYOK C IEPBON JUIMHOU
BOJIHBI, XapaKTepHOM TS IEPBOTO OTCISKUBAEMOTI0 ra3a, U BTOPOH Ja3epHbII HCTOYHUK, BBIMTOTHEHHBIN
C BO3MO)KHOCTBIO MHIKEKTUPOBATh B U3MEPUTEIbHYIO KAMEPY BTOPOM JIa3€pHBIN IIy4OK CO BTOPOU JIIIMHOU
BOJIHBI, XapaKTepHOW MAJIi BTOPOTO OTCIIEXKHMBaeMOro rasa. M3mepurensHbli gatauk (40) comeput
JETEeKTOp, OOmuil A7t 00OMX JIa3epHBIX HCTOYHHMKOB, BBITIONHEHHBIN C BO3MOXKHOCTBIO YIIaBIUBATH
MEPBBI U3MEPUTENBHBII CUTHA, TOCTYAIOLIUI OT U3MEPUTEIBLHON KaMEPHI U SBIISIOLIUICS pe3yJIbTaTOM
WHXXEKIUU MEPBOTro Ja3€pHOrO My4Ka B M3MEPHUTEIbHYIO KaMmepy, U BTOPOM W3MEPUTENbHBIN CHUTHAI,
MOCTYTAONUHN OT U3MEPUTENHHON KaMephl U SBISMIONUICA pe3yNbTaTOM MHXKEKIIUU BTOPOTO JIa3€pPHOTO
My4yKa B U3MEPUTENIbHYIO KaMepy.
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JlanHOE M300pETEHUE OTHOCHUTCS K OCCIMIIOTHOMY JICTATEIBHOMY amliapary, MpeIHa3HaYeHHOMY IS U3-
MEpPEHUS PEIPE3CHTATUBHBIX JAHHBIX, OTOOPAXKAIOMINX COJCPKAHUE IO MCHBIICH Mepe JABYX I'a30B, MPUCYTCT-
BYIOIINX B aTMOC(epe Ha PaCCTOSHUH OT 3€MIIH, COACPIKaIIEeMY:

pamy;

II0 MEHBIIEH Mepe OIWH IBUTATEIFHBINA OpTaH, BBIIIOJIHEHHBIN C BO3SMOXXHOCTBIO 00ECIIEUeHNS TIepeMelnie-
HUS paMbl B aTMoc(epe Ha pacCTOSIHAU OT 3eMJIH;

10 MEHBIIEH Mepe OIMH JaTYHK M3MEPEHHS PETPEe3CHTATHBHBIX JaHHBIX, YCTAHOBJICHHBIA Ha pame;

YCTaHOBIICHHYIO Ha paMe CHCTEMY YIPaBICHHUS JATIMKOM U3MEPEHHS PePe3CHTaTUBHBIX JaHHBIX.

W3mepsieMbIMU Ta3aMu SBISIIOTCSA, B YaCTHOCTH, TMApHUKOBBIE Ta3bl, TaKHME€ KaK METaH WJIM JHOKCUJ
yraepoaa.

Heo06xomuMoCTh 3alIUTHl OKPYXKAIOIIEH Cpebl MPUBEIa K YCHICHHUIO 3aKOHOIATEIILCTBA O 3arpsI3HIIOIINX
BEIOpOCax, B yacTHOCTH, B EBpore.

B cBsI31 ¢ 3TUM MPOMBIIIUICHHBIC TPSATIPUATHS, TAKHE KaK TMPSATNPHUATHS HEPTIHON M XUMHYECKOH MPO-
MBIIUICHHOCTH, TOJDKHEI aJalITUPOBATHCS K BCE 0OJIEE CTPOTUM 3KOJIOTHICCKUM TPESOOBAHUSIM.

B wactHOCTH, TapHUKOBBIE Ta3bl BRIACIAIOTCS BO BPEMs ONEpaniii SKCIUTyaTallll, TPAHCIIOPTHPOBKH, OYH-
CTKH M XPaHEHUs YTIICBOJOPOJAOB. DTH BBIACIICHHUS OTCIIC)KHMBAIOTCS OMEPATOPAMH M PETYISPHO CTAHOBSTCS
00BEKTOM Mep IO COKPAIICHHIO.

B gacTHOCTH, HEOOXOANMO OMPEACTATh CAMH MCTOYHHWKH TMAPHUKOBBIX Ta30B M BBIACIISIEMBIC STHMHU HC-
TOYHHKAMH KOJIMIECTBA, YTOOBI 00ecIieunBaTh HX KOHTPOJIF M OTMEYATh JOCTUTHYTHIH Iporpecc.

OmHako uAeHTH(HUKAINSI UCTOYHUKOB BEIOPOCA MAPHUKOBBIX TA30B M KOJWYSCTBEHHOE ONpEIeIICHnEe Q-
(hy3HBIX U HEOPTaHU30BAHHBIX BBIOPOCOB HE SBJISFOTCS BIIOJIHE YIOBICTBOPHTEIHHBIMH.

JleficTBUTENFHO, H3MEPEHHE BBIOPOCOB OYCHB 3aTPYJHECHO, TAK KaK OHHM YaCTO HAINPABISAIOTCS HE 1O TPY-
0aM ¥ TIOTCHIMAIEHO MPOUCXOIAT BOJIM3H BOAOSMOB WK 03€p WU B HEJJOCTYITHBIX MECTaX, HAIPUMED Ha BBICO-
T€ WJIH NOCPEAU MPEATPHUITHUSL.

CrnemoBatenbHO, U TTONYYCHHUS JOCTATOYHBIX M3MEPCHUN HEOOXOIUMO MPOU3BOIUTH OOJBIIOEC YHUCIIO
TIOJICTOB HAJ| YCTAHOBKOM C IIEJBI0 YCTaHOBIICHHS COJCPKAHUS Ta30B.

Jlns aToro, Kak M3BECTHO, MCIIONB3YIOT CAMOJICTHI, JIETSAIINE HAa MAJIOi BBICOTE W OCHAIICHHBIC TaTYUKAMHI
M3MEPEHUs TAPHUKOBBIX Ta30B. DTH CaMOJIEThI IOCTOSHHO OCYIIECTBISIOT O0JICTHl YCTAHOBKHU ISl OOeCTICUCHUS
U3MEpeHUs.

OmHako OCHOBHBIM HETOCTaTKOM TaKHUX CaMOJIETOB SIBIISICTCS TO, YTO OHM TOXKE BHIOPACHIBAIOT MAPHUKO-
BbIE Ta3el. KpoMe Toro, pacxompl MO WX 3KCIDIyaTallud SBIISIOTCS BRICOKMMH, H MOTYT CYIIECTBOBATH OTPaHUYE-
HUS, KacaroIIuecs 00JieTa caMoJIeTaMi HEKOTOPBIX YCTAHOBOK.

UToOBI pemuTh 3Ty IpodIeMy, MOXKHO HCIIOB30BaTh OCCIMIIOTHEIC JICTATCIBHBIC aNapaThl, XOTS OHU U
HE /10T MOJIHOTO YJOBJIETBOPEHHUS B IIJIaHE U3MEPEHUH.

JIefcTBUTENBHO, CYIIECTBYIONINE OCCITMIOTHBIC JICTATCIFHBIC alapaThl IO CBOCH KOHCTPYKIMH 00TIaat0T
JIOBOJIEHO OTpaHMYEHHOI aBTOHOMHUEH. KpoMe TOro, ux moJie3Hast Harpy3ka sSBJISeTCs HeOOJBIIOH, YTO OrpaHu-
YUBAET KOJUYCCTBO OOPTOBOTO OOOPYAOBAHIS, B YACTHOCTH, JJISI OCYIIECTBICHUS MHOTOKPATHBIX U3MEPEHUI.

JlanHOe M300peTeHne MPU3BAHO MPEIIOKNTh U3MEPUTENbHBIN OCCIIMIIOTHBIN JeTaTeNbHBIN anmapar, 00-
JATAfOIINUN TOCTATOYHONH aBTOHOMHEH IS OCYIIIECTBICHUSI MEPOTIPUATHH M0 0OHAPYKESHUIO Ta30B, XapaKTepH-
sytormmxcs AupHy3HBIMH U HEOPTaHH30BaHHBIMHU BEIOPOCAMH, U OJTHOBPEMEHHO MMEIOITHI TOCTaTOYHBIE U3Me-
PHUTEIBHBIE PECYPCHI IS OCYIIECTBICHUS TPEOYEMBIX aHAJTH30B.

B cBs13u ¢ BRIIIEH3I0KEHHBIM 00BEKTOM H300pETEHNUS ABISICTCSA OCCTIMIOTHBIH JIeTaTeIbHBIIN anmapar BbI-
HIEYMOMSIHYTOTO TUIA, B KOTOPOM JIaTYMK M3MEPEHUS PENPE3eHTaTUBHBIX JaHHBIX BBIIIOJHEH C BO3MOXKHOCTBIO
U3MEPATH PETPE3CHTATHUBHEIC JaHHBIC, OTOOPaXKAOIINE COACPIKAHIE 10 MCHBIICH Mepe IBYX MPUCYTCTBYOLIIX
B aTMocdepe ra3oB, IPU 3TOM JaTYUK H3MEPCHUS PEHPE3CHTATUBHBIX MAHHBIX COACPIKUT IO MEHBIICH Mepe
OJTHY OTKPBHITYIO B aTMOC(epy U3MEPUTEIHHYIO KaMepy ¥ I YKa3aHHON W3MEPUTEILHOW KaMephl MM JJIS Ka-
KON U3MEPUTENBHOM KaMephl - 0 MEHbIIEH Mepe MEepBbIi JIa3epHbI UCTOYHUK, BBHIITOJIHEHHBIH C BO3MOKHO-
CTBIO HHXXEKTHUPOBATh B U3MEPUTEIbHYIO KaMepy MEPBBIil JIa3epHBIi My4OK C NEpBOM JUIMHOM BOJIHBI, XapaKTep-
HOM JUIsl TIEPBOTO OTCIEKUBAEMOIO ra3a, M BTOPOH Ja3epHBIA MCTOYHMK, BBIOJIHEHHBIM C BO3MOXKHOCTBIO MH-
JKEKTUPOBATh B U3MEPUTEIIbHYIO KaMepPy BTOPOM JIa3epHBINA MYyYOK CO BTOPOW JJIMHOMN BOJIHBI, XapaKTEPHOU IJIst
BTOPOTO OTCIISKUBAEMOT0 Ta3a, MPH STOM JAaTIYMK U3MEPEHUS PEIPE3CHTAaTUBHBIX JaHHBIX COINCPIKUT IETEKTOP,
oOmmii 1751 060MX JTa3epHBIX MCTOYHHUKOB, BBITIOJHEHHBIH C BO3MOKHOCTBIO YJIaBIIUBATH IIEPBBIN M3MEPHTENb-
HBIN CUTHAJI, MOCTYMNAIOUNA OT U3MEPUTEIIbHON KaMephl U SBIISIIOUIANACA pe3yJbTaTOM WHXKEKIIMU NIEPBOTO Ja-
3epHOT0 IIyYKa B M3MEPHTEIBHYIO KaMepy, M BTOPOIl M3MEPHUTENbHBIA CUTHAN, TOCTYHAIOMINN OT H3MEPUTEIIh-
HOM KaMephl U SBISIOLIUICS pe3yIbTaTOM MHXKEKIIMH BTOPOTO Ja3epHOTO MMy4YKa B U3MEPHUTEIbHYIO KaMepy.

3asiBICHHBIN OCCIUIOTHBIN JICTATEIBHBIN ammapaT MOKET UMETh OJTUH WJIM HECKOJIBKO CIICAYIONINX OTIIH-
YUTEIBHBIX IPU3HAKOB, PACCMATPUBACMEBIX OTICIHHO WK B IFO00H TEXHHYCCKH BO3MOXKHON KOMOMHAITUH:

CHCTEMa YTMpaBJCHUs BBIMOJIHEHAa C BO3MOXKHOCTBIO OCYIIECTBISITh LMKIMYECKHE U MOCIEA0BaTEIbHbIE
WHXKEKIUU TIEPBOTO JIA3€pHOT0 Mydka B MU3MEPHUTENBbHYIO KaMepy, 3aTeM BTOPOTO JIa3epHOTO My4Ka B U3MEpHU-
TENBHYIO KaMepy, COOTBETCTBEHHO 0€3 MHKEKIIMK BTOPOTO JIA3EPHOTO MTyYKa B H3MEPUTEIBHYIO KaMepy, KOTa B
W3MEPUTENFHYIO0 KaMepy MHKEKTUPYIOT MEePBbIA My40K, U 0€3 MHKEKITNH IepBOro JIa3epHOTo IMyYka B U3MEpPH-
TENBHYIO KaMepy, KOTZia B I3MEPUTEIHHYIO KaMepy HH)KEKTUPYIOT BTOPOIl JTa3epHBIH ITydO0K;
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CHCTEMa YMpPaBJICHUsI BHIMOJIHEHA C BO3MOKHOCTBIO aKTHUBUPOBATh CEJIEKTUBHO U LIMKJIMYECKU TEPBBIi Jia-
3€pHBII HCTOYHUK U BTOPOU JIa3epHBIH UCTOYHHUK JAJISI OCYIIECTBICHUS LUKINYECKUX U MOCIEI0BATEIbHBIX HH-
JKCKITHI;

HM3MEpHUTENbHAs KaMepa COACPIKUT J[Ba 3epKaja, PaclioyIoKEHHBIE APYT MPOTHB JPyra W Ha PAaCCTOSHHH
JIpYT OT ApyTa M OTPaHWYHMBAIONINE W3MEPUTENIBHYIO ITOJIOCTh, M JBE OMOPHI, Ha KOTOPHIX YCTAaHOBJIECHBI COOTBET-
CTBEHHO J[Ba 3€pKaja, IPH 3TOM JIa3ePHbIE UCTOUYHUKHU M JAETEKTOP YCTAHOBICHHI HA OMOpaxX Ha PACCTOSHHUH OT
W3MEPUTENILHOMN TMOJIOCTH;

MepBbIN JIa3epHBI UCTOYHUK U BTOPOM JIa3€pHBIH HMCTOYHUK BBHITIOJIHEHBI C BO3MOKHOCTBIO MWHKEKTHPO-
BaTh B MU3MEPUTEIBHYIO MOJIOCTH Ja3epHBIN My4YOK LIMPUHOM, ImpeBblIaroneid | MM U, B YaCTHOCTH, COCTaB-
JIAIOIIEH OT 3 10 6 MM;

10 MEHBIIEH Mepe OAUH DJIEMEHT CPeIH MEePBOro JIa3epHOTO UCTOYHUKA, BTOPOIO JIa3ePHOTO UCTOUHHKA U
JICTEKTOpa OCHAIICH TEIIOOOMCHHOM METaJNTMYeCKOH IUIACTHHOM, 00yBaeMO# BO3AYIIHBIM ITOTOKOM, CO3/a-
Bae€MbIM JIBUTaTeJIbHBIM OPTaHOM, KOT/Ia IBUTATEIbHBIA OpraH aKTUBUPOBAH;

CHUCTEMa YIPaBICHUS COJNCPKUT KOPIYC M IO MCHBIICH MEpe OJUH TEIUIOOOMCHHUWK, COJICPMKAIIUH IO
MEHBIIEH Mepe OIHY TEIIOOOMEHHYIO0 METAJUIMYECKYIO IUIACTHHY, MPEANOYTHTEIBHO MAaKeT METaJTHYECKHX
TUTACTHH, TIPU 3TOM yKa3aHHAs TEIUIOOOMEHHAs METaJUIMYecKas IUIaCTHHA WM KaXIas TeIUIOOOMEHHAs MeTall-
JIYecKasi IIaCTHHA BBICTYTIACT 32 MPEAeIbl KOpITyca U 001yBaeTcsl BO3AYIIHBIM ITIOTOKOM, CO3/1aBacMbIM JBHTa-
TEJNBHBIM OPTaHOM, KOT/Ia ABUTaTEIbHBIA OpraH aKTHBHPOBAH;

OH COICPIKHT JaTYUK M3MEPEHHS TeMIepaTyphl U JaTIYUK U3MEPEHHS aBJICHUS, PACIOIOKCHHBIE B H3Me-
pUTEIBHOM KaMepe;

OH COAEPKUT YCTAHOBJICHHBIA HA paMe AAaTYUK U3MEPEHUS BBICOTHI;

pama CoIep KUT MHOKECTBO OaJIOK, 00pa3yromux (Gepmy, Ipy 3TOM B MEPBOIl 00JIACTH paMbl YCTAHOBJICHA
CUCTEeMa YIIPaBIICHHS, a BO BTOPOI O0JIAaCTH paMbl, OTCTOSIIEH OT MepBOi 00JaCTH PaMbl, YCTAHOBIICHA H3MEPH-
TeNbHAs KaMepa, NP 3TOM OaJK¥ MPEAMOYTHTEIBHO BBIMOJHCHBI U3 MOJIUMEPa, B YACTHOCTH U3 MONUIPHUPI-
¢upkerona;

OH COZCPKUT aMOPTHU3ATOPHI, YCTAHOBICHHBIE MEXIY PaMOil 1 I3MEPHUTEIHHOI KaMepon, TP STOM aMop-
THU3aTOPHI BHITIOJIHEHBI, B 9aCTHOCTH, B BHJIC IIPOBOJIOYHBIX IIPYKHH;

OH COAEP)KUT YCTAHOBJICHHYIO Ha paMe CHCTeMYy AWCTAHIIMOHHOW Iepenadd JaHHBIX, IIPH 3TOM YJIaBIH-
BaeMbI€ JETEKTOPOM PENpe3eHTATHBHBIC JaHHBIC MOTYT AMCTAHIMOHHO TEpPEeNaBaThCs CHCTEMON AMCTAaHIIMOH-
HOU mepenayu;

OH COICP)KHUT MaMATh JJIS XpaHCHHS PENpe3CHTATUBHBIX TAHHBIX, COOPAHHBIX JETEKTOPOM, M BBIYUCIIH-
TENBHBIA OJIOK, YCTAHOBJICHHBI HA paMe U BBHIIIOJHEHHBIA C BO3MOXKHOCTBIO 00padaThIBaTh B KaXIbIi MOMECHT
coOupacMbIe IETCKTOPOM PEIPE3CHTATHBHBIC TAHHBIC C IO BBEIUMCIICHUS CONCPXKAHHS MO MCHBIICH Mepe
JIByX ra30B B pa3Hble MOMEHTBI, IPX STOM CHUCTEMa Mepefaun JaHHBIX BBITIOJHEHA C BOZMOKHOCTBIO TUCTAHIIM-
OHHO TIepe/IaBaTh 3HAYCHUS COJICPKAHUS, BEIYMCICHHBIC BEIYUCIUTCILHBIM OJIOKOM;

OH UMeeT o0IIyIo Maccy MeHee 10 Kr, B 9aCTHOCTH MEHee 8 KT

M3MEpUTENbHAS MOJIOCTh BBIMOJIHEHA ¢ BO3MOXHOCTBIO OCYILECTBIISITH MHOTOKPATHBIE OTPa)KEHUs Jiazep-
HBIX ITyYKOB, HHYKEKTHPYEMBIX MEPBBIM HCTOYHUKOM M BTOPBIM HCTOYHHKOM;

Ja3epHBIA KOMIOHEHT Ka)KIOT0 U3 IMEPBOT0 CTOYHHKA W BTOPOTO MCTOYHHKA IPEICTABISIET COOOH Ja3ep-
HBIM U0,

HM3MEpHUTENbHAs KaMepa BBIIOJHEHA C BO3MOXKHOCTBIO pabOTaTh HA MPUHIMIIE IPSIMOTO MTOTIIOMICHUS Jia-
3€pHOTO CBETa B HM3MEPHUTEIBHOI ITOJNIOCTH TPH KOHTAKTE€ C Ta3aMH, COJICp)KaHHE KOTOPBIX HEOOXOAUMO
WU3MEPUTH.

O0BEKTOM U300pPETEHUS SIBIIICTCS TAKXKE CITOCOO U3MEPEHUS PEMPE3CHTATUBHBIX TAHHBIX, 0TOOPaKAIOIINX
COJIepXKaHUE TI0 MCHBIICH Mepe JBYX ra30B, MPUCYTCTBYIONIMX B aTMOC(epe Ha PacCTOSHUHM OT 3EMITH, BKITIO-
YaroIui B ceOs:

TIOJIET BHIMICYITOMSHYTOTO OSCIMIOTHOTO JISTATEIBHOTO anmnapaTa B aTMoc(epe Ha PaCCTOSHUH OT 3eMIIH;

HMHXEKUHUIO TEPBBIM JIa3epHbIM UCTOUHUKOM B U3MEPHUTEIbHYIO KaMepy MepPBOTo JIA3epHOro IMydykKa ¢ mep-
BOM JUIMHOM BOJIHBI, XapaKTEpPHOH JJI IIepBOTO rasa;

oOHapyXeHHE NETEKTOPOM, OOLIIM I 000MX MCTOYHHKOB, IIEPBOTO M3MEPSIEMOr0 CHUTHANA, MOCTYIAlo-
IIET0 OT U3MEPHUTEIHHOIN KaMephl U ABJIAIOMIETOCS PE3yIbTaTOM MEPBOTO JIA3EPHOTO Iy4Ka, HHKEKTHPOBAHHOTO
B U3MEPUTEIBHYIO KaMepy;

HMH)KEKIUIO BTOPHIM JIA3€PHBIM NCTOYHHKOM B M3MEPUTEIHHYIO KaMepy BTOPOTO JIa3ePHOTO MMydKa CO BTO-
pO¥t ATMHOM BOJIHBI, XapaKTEPHOM JIJI1 BTOPOT'O OTCIICKHUBAEMOI0 rasa;

OOHapyKEHHUE ETEKTOPOM, OOMIMM I 000MX MCTOYHHUKOB, BTOPOTO M3MEPSEMOI0 CHUTHAJIA, TOCTYIA0-
IIEr0 OT U3MEPUTEIHHON KaMephl U SBISIOLIETOCS PE3YJIbTaTOM BTOPOTO JIa3epPHOTO My4YKa, HHXEKTUPOBAHHOTO
B U3MEPUTENIbHYIO KaMepy.

3asiBICHHBIH CITOCO0 U3MEPEHUS MOXKET HMETh CICIYIOIIUI OTIUYUTEIEHBINA PU3HAK:

CHCTEMa YIPAaBIEHUS OCYLIECTBISIET HUKIUYECKHE U MOCIEN0BATeNbHbIE WHXKEKIUU MEPBOro Ja3epHOTo
My4Ka B U3MEPUTENIbHYIO KaMepy, 3aTeM BTOPOTO Ja3€PHOTo MyYKa B U3MEPUTENBbHYIO KaMepy, COOTBETCTBEHHO
0e3 WHXKEeKIIUU BTOPOTO JIA3EPHOTO MydyKa B U3MEPUTEIBHYIO KaMepy, KOT/Ia B H3MEPHUTEIbHYI0 KaMepy WHKEK-
TUPYIOT TIEPBBIA MyYOK, 1 06€3 WHKEKIUH MEPBOTO Ja3epHOTO MyYKa B M3MEPHUTEIbHYIO KaMepy, Korja B U3Me-
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PUTENBHBII 2JIEMEHT HH)XEKTHPYIOT BTOPOH JTa3epHBIN ITyYOK.

N3o6petenne OyzneT Gosee MOHATHO M3 HUXKECIIETYIOLIETO OMMCAHHS, IIPEJICTABIEHHOTO HCKITIOYUTENHHO B
KadecTBe IMpUMeEpa, CO CChIIKAMH Ha MpHJIaraeMble YepTeKH, Ha KOTOPBIX:

Ha ¢ur. 1 moka3aH MepPBbIM OSCIMIOTHBIN JIETATEIBHBIA anmapaT B COOTBETCTBHH C M300pPETEHHUEM BUJ, B
TIEPCIICKTHBE;

Ha ¢ur. 2 mokazaHa pama OECIIMIIOTHOTO JIETATEIIFHOTO ammapara ¢ yCTAaHOBJICHHBIM Ha HEW M3MEepUTEIb-
HBIM JIaTINKOM H CHCTEMOH YIIPaBICHHUS U3MEPUTEIBFHBIM JaTINKOM, BUI] CBEPXY;

Ha ¢ur. 3 MoKa3aH U3MEPUTEIBHBIN TaTYNK, N300paKeHHBIN Ha (UT. 2, BUI CTIEPE.IH;

Ha ¢ur. 4 mokazaHa U3MEpUTEIbHAs KaMepa BO BpeMsl HHXKEKIIUH [IEPBOTO ITy4Ka;

Ha (ur. 5 mokaszaH B[, aHAJOTUYHBIN (ur. 4, BO BpeMst HHXEKIUK BTOPOTO MyYKa;

Ha ¢ur. 6 MoKazaH CUTHAJI, yJIaBIMBACMbIH JETEKTOPOM, MOCIEA0BATEILHO BO BPEMsI MH)KEKIIHH TIEPBOTO
Iy4Ka, 3aT€M BO BpEMsI HHXXEKLIUH BTOPOTO My4Ka.

Ha ¢wur. 1-3 mokaszan nepBbIii OeCIMIIOTHBIN JieTaTedbHBIN anmapar 10 B COOTBETCTBHU C N300pETEHHEM.
BecnunoTHeIl neraTenbHbId anmapar 10 nmpeaHazHadeH, B YaCTHOCTH, JUIS M3MEPEHHs pelpe3eHTATUBHBIX JaH-
HBIX C LEJNBI0 00eCTIeYeHHsT BO3MOXXHOCTH BBIYHCIICHUS COACPKAHMS 1T0 MEHBIIEH Mepe NIBYX ra3oB, IMPUCYTCT-
BYIOIINX B aTMoc(epe, B KOTOpOi iepeMeIiaeTcs OeCTIIOTHBIHN JieTaTeNbHbIH ammapat 10.

PemnpeseHTaTuBHBIC JaHHBIE U3MEPSIOT, HAIIPUMED, BOJIM3M IMPOMBIIIICHHOW YCTAHOBKH, TaKOW Kak He(Ts-
Hasl YCTaHOBKA, B YaCTHOCTH yCTaHOBKA IKCIUTyaTalllH, TPAHCIIOPTHPOBKH, OYNCTKH, TIEPepabOTKN WIH XpaHe-
HUS YTIICBOJOPOIOB.

[IpeanovTuTensHO Ta3aMu, COACPIKaHIE KOTOPBIX U3MEPSIOT, SIBISIOTCS METaH U AHOKCH]L YTIIEpO/a.

B BapmanTax MOXHO M3MEpATH OPYyrHe Iasbl, TAKME KaK apOMaTHYECKHE ras3bl, B YACTHOCTH OEH30J WM
OyraaueH, 3TaH, MOHOOKCHJ yriaepoaa. B 1enom, naMepsieMbIM COZIEpKaHHEM SIBIISIETCSI COJIEp)KaHUE COBOKYII-
HOCTHU JeTyunx oprannyeckux coeaunenuit (JIOC) s onpenenenus BAUSHUS 9TUX COSAMHEHUH.

I'a3 MOXXHO M3MEPHTb, IIOCKOJIBKY OH MMEET ONPEICICHHYIO CIEKTPajIbHYyI0 CUTHATYpY, HallpuMep, B MH-
(pakpacHoOit 061acTH (B YaCTHOCTH, ISl ITIMH BOJH, COCTaByIAomuX oT 700 HM 10 2 MKM) Wi B yabTpaduose-
TOBOW 00J1aCTH (B YACTHOCTH, IS JUTHH BOJIH OT 10 10 380 HM).

BecrunotHeI# neTatensHbIN anmmapar 10 mpexHa3HadeH s IepeMeleHns B aTMocdepe HaJl YCTAaHOBKOM U
BOKDYT HEe C LEJbI0 OCYIIECTBICHHS, B PAa3IMYHBIX TOYKaX B aTMOc(epe HaJl YCTAaHOBKOW M BOKPYT Hee, H3Me-
peHHUit penpe3eHTATUBHBIX TaHHBIX, OTOOPaXXaroIINX COAepKAHNE 110 MEHBIIEH Mepe IBYX Tra3oB.

Kak mokazano ma ¢ur. 1, OGecnryIOTHBIN JieTaTeNbHBIN anmapaT 10 comepxuT pamy 12, ABUTaTEIbHBIN
y3ein 14, BBIIIOTHEHHBIH C BO3MOXXHOCTBIO 00€CIIeUeHHs B3JIeTa paMbl 12 Ha pacCTOSHHE OT 3eMJIM U ee mepeMe-
IIEHHS B TOJIeTe B aTMocdepe Haj 3eMIICH.

Kpome Toro, OecrimnoTHbIi jerarensHbIi anmapat 10 conepXuT U3MEpHUTENbHBIN y3en 16, cuctemy 18
YIIPaBJICHUS] N3MEPUTENIBHBIM Y3JI0M 16 1 IpeanouTHTeN HO cucTeMy 20 UCTaHIIMOHHON TIepeayH.

B nanHoMm ciyuae pama 12 obpasoBana ¢epmoii, cocrosimieii u3 6anok 22. B npumepe, npeacraBieHHOM Ha
¢wr. 2, pepma umeer npsmoyroabHyo Gopmy. OHa conepuT Oanku 22 BIOJIb CTOPOH MPSIMOYTOJILHUKA U Oal-
Ku 22 BIOJIb AMArOHAJICH NPSMOYTOJbHUKA.

Bamkm 22 BBIMIOJIHEHBI, HANpUMep, W3 TOJMMepa Hjsi oOjerdeHusl OeCHUIOTHOTO JIETaTeIbHOTO
armapara 10.

[IpeanovTuTensHO BEIOPaHHBIM HOJIMMEPOM SIBIISICTCS MOJIMMEDP B TBEPIOM COCTOSHHUM.

Hampumep, nomumep BHIOUpAIOT cpean MotmdGUpIPUPKETOHA, TOTU(aKPUIOHUTPIII-0yTaAneH-CTHPOIIA),
TTOJTN(MOJIOYHOM KUCIIOTHI), TOJIHA(aKPHIIOHUTPUII-CTUPOI-aKpHIaTa).

Kaxk nmokazano Ha ¢ur. 2, 6anku 22 ¢gepMbl 00pa3yroT nepByo o01acTb 24 KperuieHust cucteMsl 18 ynpas-
JICHUsI ¥ BTOPYIO 00JlacTh 26 KpeIyIeHns] H3MEPUTENHHOrOo y3i1a 16, cMemeHHyl0 B OOKOBOM HalpaBiICHUH I10
OTHOIIICHHIO K TIepBoii oOnacTh 24.

Kak nokaszano Ha ¢wur. 1, qBUTaTenpHBIN y3eu 14 COIepKUT HECKOJIBKO JBUTATCIHLHBIX OPTaHOB 28, KOTO-
pBIC B JAaHHOM CITydae SIBJISIIOTCS POTIeJIIIepaMy, IPUBOANMBIME BO BpaIllEHHE JABUTATEIICM.

Kpome Toro, nBurarensHbIil y3en 14 conepxut ncrouynuk 30 sHepruu, oOpa3oBaHHBIA B JaHHOM cilydae
Oarapeeii, u cucteMy 32 JIOKaJIH3AIMH ¥ YIIPABICHUS MTepeMeIIeHueM OeCITUIOTHOTO JIeTaTeIbHOTO amnmapaTa 10
B aTMocdepe.

B sTOM mpuMepe OecTMIOTHBIN JieTaTeNbHbIN anmmapar 10 sBIsSeTCS MHOTOPOTOPHBIM OECIIMIOTHBIM JIeTa-
TENBHBIM aIlllapaTOM C HeCcyIIMMH BHHTaMH. OH HE MMEET KPBUIbEB, H €r0 MOJBEMHAsl CHila 00eCreunBacTCs
JIBUTATEIBHBIM Y3JI0M 14.

Hanpumep, OecimioTHBIH JeTaTenbHBINA anmapar 10 aBiaseTcs KBagpOKONTEPOM C HECYITUMH BUHTAMH, B
YaCcTHOCTH OECITMIIOTHBIM JieTaTenbHbIM anmaparoM DJI M200, BeimyckaembiM kommanueit DJI.

B nanHOM ciydae nBuratenbHBIN y3ed 14 conepiKUT HECKOJBKO MPOTEIUIEPOB, BPALIAIONINXCS BOKPYT T10
CYIIECTBY BEPTUKAIBHBIX Oceil. Bripaxkenue "mo cymiecTBy BepTHKaJIbHBIE" 3HAUUT, YTO OCH BpAILlCHUs TIPOTIE-
JIEpOB HAKJIOHEHHI MOA yrJIoM MeHee 30° OTHOCUTENBHO BEPTUKATH.

Korpma aBurarenyu nponemuiepos MoyqaloT 3JeKTPHIECKoe MUTaHHe 0T OaTaper, NporneuIephl IPUBOIATCS
BO BpallleHHE BOKPYT CBOEH OCH, CO37aBasi HUCXOJSIIMKA BO3AYIIHBIN MMOTOK, KOTOPBIH MOXET YaCTHYHO 001y-
BaTh pamy 12 B mepBoii o6actu 24 1 BO BTOpoit obiractu 26.

CucteMa 32 ToKaIHM3aIiK M YIIPABJICHUS COACPKUT NATIHK TMOJIOKEHNUs, B yacTHOCTH GPS n/mnn nnepun-
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IBHBIN M3MEpHUTENBHBIN MOyNnb. KpoMe TOro, oHa collepKUT OJIOK yNpaBJIeHUs, BHIIOJIHEHHBIH ¢ BO3MOXKHO-
CTBIO YNPAaBIATD NEpEeMeNIeHuEeM OeCITMIIOTHOTO JIETaTeNIFHOTO ammapara 10 BIoib TpaeKTOpHH, peBapUTEIIb-
HO 3aITMCAHHOW TIepe] MOJIETOM M 3arpyKeHHOH B cucteMy 32, WM TUCTAHIIMOHHO M BPYYHYIO Yepe3 yAaJcH-
HBI{ TyJIBT AUCTAHINOHHOTO YIIPABICHUS.

Takum 0Opa3oM, OECITMIIOTHBIN JeTaTenbHBINA ammapar 10 MOKeT aBTOMAaTHYECKH CIIEZI0BATh 10 3apaHee
OTIpeNIeIeHHON TPAaeKTOPHH WM, B aTbTEPHATHBHOM BapHaHTE, MOXKET BPYUHYIO YIIPABIIATHCS OIIEPATOPOM.

W3meputenbubiil y3en 16 BrimtouaeT B ceds matauk 40 M3MEpeHHUsT PENpe3eHTATUBHBIX JaHHBIX, 0TOOpa-
JKAIOIIUX COJEpKaHWE 10 MEHBIEH Mepe IBYX Ia30B, YCTAHOBJICHHBIH Ha pame 12 IpeArmodTHUTENHHO uYepes
amopTu3atopsl 42. OH COAEpKUT Takke AaT4uku 44, 46 u3MepeHus TeMIepaTypbl U JaBJICHUS U MPEANOUYTH-
TEJIbHO JaT4uK 48 BBHICOTHI.

Kak nokasano Ha ¢ur. 2-5, natunk 40 u3MepeHUs peIpPe3eHTATUBHBIX JAHHBIX COJCPIKHUT OTKPHITYIO B aT-
Mochepy U3MepHTeNbHYI0 Kamepy 50, TepBbli Ja3epHbIH UCTOYHUK 52, MpeAHa3HAYCHHBIN U1l 0OHApY KEeHHS
MIEpBOTO Ta3a, BTOPOH JIa3epHBII MCTOUYHUK 54, mpeaHa3Ha4YeHHBIN Ui 0OHAapy)KEHHs BTOPOTO Ta3a, W OOIIUH
JETeKTOp 56, TmpenHa3HAUYeHHBIA Uil TMpHeMa CUTHAJIOB, OOECIeYMBAIOIMX OOHApy>KeHHE IIEpPBOTO rasza
¥ BTOPOTO Ta3a, IPH 3TOM CHUTHAJIBI OCTYNAIOT COOTBETCTBEHHO OT MEPBOTO HCTOYHHUKA 52 W OT BTOPOTO UCTOU-
HUKa 54.

Jlatunk 40 TOTIOTHUTENEHO COMEPKUT TEITIOOOMEHHBIE TUTACTHHBI 58, YCTAaHOBICHHBIE COOTBETCTBEHHO Ha
KaKIOM UCTOUHUKE 52, 54 1 Ha AeTekTope 56.

B manHOM ciydae m3aMepuTenbHas kamepa 50 sBisieTcs eTMHCTBEHHOW KaMepou TSl K3MEPEHUS B OTHOM U
TOM e 00BeMe Perpe3eHTaTHBHBIX JaHHBIX, 0TOOPaKAIOIINX COJIEpKAHNE TIEPBOTO Ta3a M BTOPOTO rasa.

W3mepurensHas kamepa 50 cOmep>KUT IBE PACHOJIOKEHHBIE APYT NPOTUB Apyra onopsl 60A, 60B u coenu-
HUTEJIbHbIE TaHTu 62, coenuusioniue onopsl 60A, 60B. N3mepurenbuas kamepa 50 COIEPKUT TaKKe Pacro-
JIO’)KEHHBIE APYT NMPOTHUB Jipyra 3epkana 64A, 64B, ycraHOBIEHHBIE COOTBETCTBEHHO Ha omopax 60A, 60B, mpu
9TOM 3epKaiia 64A, 64B orpaHMYMBAIOT MEXKAY COOOH M3MEPUTEIBHYIO OJIOCTH 60.

B stom npumepe onopst 60A 60B ycTaHOBIEHBI NapanIeNbHO IPYT IPYTY, NEPIEHIUKYIIPHO K IPOAOIIb-
HOM ocu A-A' m3MepUTENbHON TTOIOCTH 66. [TpenmouTuTenbHO 0Ch A-A' ABISETCS TOPU3OHTAILHOM, KoTaa Oec-
MIIOTHBIN JIeTaTeNbHEIN ammapaT 10 onmupaeTcs Ha TOPU3OHTAIBHYIO TNIOCKYIO OTOpY.

B nannOoM ciydae omopsl 60A, 60B uMeroT npu3MaTndecKkyto GopMy U MHOTOYTOJBHBIN, TIPEITOYTHTEIb-
HO KBaJIpaTHBIN HapyKHBIN KOHTYP.

CoenuHAUTENbHBIC MTAHTH 62 QUKCUPYIOT paccTosiHUEe MexTy omopamu 60A, 60B. B atom mpumepe co-
eMHATENbHBIC MTAHTU 62 MPOXOAAT MEXAY BEpPIIMHAMH MHOTOYTOJIbHHKA, 00pa3yromero KOHTyp omnop 60A,
60B. OHM pacnon0XKeHbl NapaIeNIbHO APYT APYTY, OTpaHUYNBAsl IPOMEKYTOUHBIE IPOXOIHBIE IPOCTPAHCTBA.

TakuM 00pa3oM, U3MEpHUTENbHAS MTOJIOCTh 66 SBISETCS OTKPHITOW IO MEHBIIEH Mepe B OHOM Hampasiie-
HUH, MPEIIOYTUTEIILHO 110 MCHBIIICH MEpe B IBYX HAPABJICHUSIX MEXKIY PACIIONIOKECHHBIMHU APYT IPOTUB pyTa
onopamu 60A, 60B u Mexxay COeAMHUTENBHBIMY LITaHTaMU 62.

JlnuHa u3MepuTenbHOI nonoctu 66, u3MepeHHast Mexay onopamu 60A, 60B, nmeer, HarrpuMep, 3HaUEHUE
MeHee 50 cM u, B 4aCTHOCTH, cocTaBiseT ot 5 10 30 cm.

JniHa n3MepuTeNnbHON MONOCTH 66 afanTHPYeTCs B COOTBETCTBHHU C AMANIA30HOM OXKHIAEMOTO COAEpIKa-
HUS U3MepsieMoro raza. Hampumep, amuHa M3MEPUTEIHLHON MOJIOCTH 66 OyaeT OoJblie, eCi ra3 HaXOJUTCs B
CJIEZIOBBIX KOJMYECTBAX W/WIIM €CIH €ro OTBET Ha M3MEPSIeMYIO JUIMHY BOJHBI SBIISIETCS c1adbiM. U, HaoboporT,
JUTMHA W3MEPHUTENBHOW TOJOCTH 66 OyaeT MEHbIIe, eClId M3MEpseMbIil a3 MPHUCYTCTBYET C OTHOCHUTEIBHO
OOJBIINM COJICPKAHUEM FUTH €CIIH €T0 OTBET Ha H3MEPSIEMYIO ITHHY BOJHBI SBISICTCS CHIIBHBIM.

3epkana 64A, 64B yCTaHOBIJICHBI, KaXJJ0€, COOTBETCTBEHHO Ha omope 60A, 60B takum oOpa3om, 4To Ha-
XOJATCA ApYyT NPOTUB Apyra. 3epkana 64A, 64B sSBIAIOTCS BOTHYTBIMHU, U UX BOTHYTOCTU PACHOIOXKEHBI IPYT
NPOTHUB JpyTa.

[TepBas onopa 60A u nepBoe 3epkaiio 64A comepkar 1o MEHbILIEH Mepe 11Ba oTBepcThs 68, 70 st obec-
MEUEHNUs] COOTBETCTBEHHO MHKEKIMU MEPBOTo My4Ka, HCXOASIIETr0 OT IEPBOTO Ja3ePHOT0 UCTOYHMKA 52, U BTO-
poro Imy4ka, UCXOAAILIET0 OT BTOPOTO J1a3epHOTr0 UCTOUHMKA 54.

Btopoe 3epkano 64B, pacroiokeHHOE HAIPOTHB IEPBOTO 3epkana 64A, u BTopas omopa 64B comepxar
oTBepcTHE 72 BBIXOJa CHTHAJIA, TIO3BOJIAIONIETO ACTEKTOPY MPUHUMATD CUTHAJ, BRIXOAALINHA U3 N3MEPUTEIHLHON
TOJIOCTH 66.

[TepBslii JTa3epHBI UCTOYHUK 52 W BTOPOM JIa3epHBIH UCTOYHUK 54 YCTaHOBJICHBI Ha OJTHOW CTOPOHE Tep-
BOI oropbl 60A cHapy»Xu U3MEPHUTEITHHON TTOJIOCTH 66 ¢ ABYX CTOPOH OT NMPOAOIBHON ocH A-A' IOJI0CTH.

Kaxxmpiii ncTouHuk 52, 54 comep kKUT Ja3epHbIi KOMITIOHEHT 74 M DJIEMEHT 76 KOHTPOJISI TeMIIepaTyphl, Ha-
npuMmep deMeHT llenbTbe.

JlazepHbIif KOMIIOHEHT 74 MEPBOrO UCTOUYHUKA 52 BBIMIOJIHEH, HAIPUMED, C BO3MOXHOCTBIO U3ITy4yaTh Mep-
BB JTa3epHBIN My4YOK, IEHTPOBAHHBIHN IO MEepBOM iiHE BONHBI Al. Jla3epHbIid KOMIIOHEHT 74 BTOPOTO MCTOY-
HUKa 54 BBINOJHEH C BO3MOXHOCTBIO H3JIydaTh BTOPOH Jla3epHBIA My4yOK, LEHTPOBAHHBIA MO BTOPOH AJMHE
BOJTHBI A2, OTJIMYHOM OT TIepBOM JJTUHBI BOJHEI A1,

[IpeamodTuTenpbHO JUTMHBI BOJIH Al, A2 pa3nnyaroTcs 1o MeHbIIeH Mepe Ha 5 HM, MPEANMOYTHTEIHHO IO
MeHbLIel Mepe Ha 100 HM.
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Hanpumep, uist oOHapy>keHHsI MeTaHa MEPBbIi UCTOYHHUK 52 MOXKET W3JIydaThb MEPBBIH JIa3epHBIA IY4YOK,
IIEHTPOBAHHBIN 1O JTUHE BOJHBI Al, coctaBisromiei oT 3230 mo 3250 uM, B wactHOCTH OT 3238 mo 3242 HMm.
Jns oOHapyxeHHsI UOKCHIA YIiIepoja BTOPOH MCTOYHUK 54 MOXKET, HalIpUMep, W3JIydaTb BTOPOH JIa3epHBIH
My40K, EHTPOBAHHBIN 10 JUTHHE BOJIHBI A2, coctaBistomeii oT 1990 no 2020 M, B wactHOCTH OT 2000 mo 2005
HM.

B 1menoMm, DIHHY BOJIHBI, COOTBETCTBYIOIIYIO MOJICKYJIE-MHUIIECHH, BHIOMPAIOT B 3aBHCHMOCTH OT CIEK-
TPaJbHON CHUTHATYPHI KaXKI0H MOJEKYJIBI-MHIICHA W BO3MOXHBIX IMOOOYHBIX MOJEKYJI. BRIOOP ITHMHBI BOJHBI
3aBHCHUT OT OKpYKAaIOIIeW cpeasl M3MEpeHHus (IaBICHHE, TeMIepaTypa, KOHIEHTPAIUs MOJEKYI-MHUIIEHEH H
MOOOYHBIX MOJICKYI, ...).

OneMeHT 76 KOHTPOJIS TEMIIEPAaTyphl BHITIOTHEH C BO3MOKHOCTHIO CTAOMIM3UPOBATH TEMIIEPATyPy HCTOU-
HHUKOB 52, 54.

B npumepe, npeacraBieHHOM Ha (QUTypax, TEIIOOOMEHHBIC IUIACTUHBI 58 YCTAHOBIICHBI C3a]IU MEPBOTO
JIa3epHOr0 MCTOYHUKA 52, BTOPOTO JIa3epHOTO MUCTOUYHUKA 54 U JeTekTopa 56 M BXOAAT B TEIUIOBOM KOHTAKT C
3JIEMEHTaMH 76 KOHTPOJIS TEMIICPaTYPHI.

TenmooOMeHHbBIE TUTACTUHEI 58 BBIMOIHEHBI M3 METAllIa, HApUMEp U3 amfoMuHUSA. OHH BBICTYMAIOT IO
OTHOIIICHHUIO K UCTOYHUKAM 52, 54 u m0o3TOMy 00yBaOTCS BO3AYIIHBIM IIOTOKOM, CO37[aBaCMbIM JIBUTATEIIbHBI-
MU OpraHaMu 28 BO BpeMsl BpalllCHH [IPOMEIUICPOB.

Takum oOpa3om, Temno, oTOMpacMoe AMEMEHTOM 76 KOHTPOJIS TEMIIEPaTypHl, yIAISIETCs IPU ITOMOIIHN Te-
TUTOOOMEHHBIX TUIACTHH 58, 9TO MO3BOJISIET OTKA3aThCS OT YCTAHOBKH JIOTIONIHUTEIHHOTO BEHTHIISATOPA ISl KOH-
TPOJISt TEMIIEPATYPHI UCTOYHUKOB 52, 54 wiu AetekTopa 56. DTO MO3BOJIIET 0OJETYUTh OCCIIMIIOTHBIH JIeTaTe b-
HBIH ammapar 10.

JHetexrop 56 sBusercs oOMMM [T IEPBOTO JIa3ePHOT0 UCTOYHHKA 52 U IJIS BTOPOTO JIa3epHOT0 UCTOYHHU-
Ka 54. OH BBIIOJIHEH ¢ BO3MOYKHOCTBIO OTCIICKHMBAThH HHTCHCUBHOCTH CHTHAJIA, BRIXOISIIETO M3 U3MEPUTEIHHON
moJiocTH 66, Ha UTMHAX BOJH, BKJIIOYAIONIAX B ce0S IJIMHY BOJHBI Al M3IydaeMoro mydka MepBOTO JIa3epHOTO
WCTOYHUKA 52 W IJIMHY BOJHBI A2 U3ITy4aeMOro IyvKa BTOPOTO JIa3epHOT'0 UCTOYHHUKA 54.

Takum oOpa3zom, m3MepseMasi HHTCHCHBHOCTh MOXET OBITh CBs3aHA C TOCTYIAlomel MHTEHCHBHOCTHIO
TpY IOMOIIH 3akoHa bepa - JlambepTa, 3amicEIBAEMOTO Kak

=1, exp (L-N-K),

rae | sBisiercss u3MepseMOi HHTCHCHBHOCTEIO,

Iy sBIsIeTCS MOCTYNAROIICH HHTCHCUBHOCTBIO,

L sBasieTcst IIMHON MPOXOAMMOI0 ONTUYECKOTO IYTH B U3MEpUTEILHOU Kamepe 50,

N sBJIsIeTCS. KOTUYECTBOM MOJIEKYI UCCIEAYEMOTo ra3a Ha MyTH,

K sBrsiercst k03¢ GUIIMEHTOM TOTTIONICHHS 3TOTO rasa.

Hcmonp3oBanne o0mero aeTexkropa 56 st 000MX Ja3epHBIX HCTOYHHUKOB 52, 54 TMO3BOJIIET YMEHBIINUTH
YHCIIO0 KOMIIOHEHTOB, MPHUCYTCTBYIONINX B H3MEpPHUTEIbHOM naTdnke 40, 9TO CYIIECTBEHHO CHIDKAeT BeEC
nmatunka 40 ¥ O3BOJISIET YCTAHOBUTH APYTHE AaTYUKH W/IIIA WHCTPYMEHTHl Ha OSCIMIOTHOM JIETaTEeIHHOM all-
napate 10 WIm mo3BOJIIET YMEHBIINTD €r0 Maccy.

OO6mmii neTekTop 56 COAEepPKUT CIUHBIM OpraH OOHAPYKCHHsI, YyBCTBUTEIHHBI OJHOBPEMEHHO K JITHHE
BOJIHBI Al M37Ty9aeMoro Imydka MepBoro JIA3ePHOTO UCTOYHHUKA 52 M K JITHHE BOJHBI A2 U3Ty4aeMOro IMy4YKa BTO-
pOTo JIa3epHOr0 UCTOYHHUKA 54.

OOmmit merektop 00pa3oBaH TOJBKO OJHHM KOMIIOHGHTOM, HANPUMEpP, BBITYCKACMBIM KOMITAHUCH
Judson (http://www.teledynejudson.com/), Vigo (https://vigo.com.pl/en/products-vigo/) wmm Hamamatsu
(http://www.hamamatsu.com).

Hatuuk 40 u3mMepeHus perpe3eHTATUBHBIX TAHHBIX MPEIMOYTHTEIEHO pab0OTACT TOIBKO C OJTHIM JIETEKTO-
poM 56 Ui M3MepeHus Pe3yIbTUPYIOMINX 3HAYCHUH WHTCHCUBHOCTU CUTHAIA, OTOMPAEMOTO B M3MEPUTEIBHOMN
MOJIOCTH 56, JJIs1 KaXKAOT0 U3 JIa3epHBIX UCTOUHUKOB 52, 54.

AMOPTH3ATOPHI 42 TIPH UX HAUTMIUH COJEPHKAT TPOBOJIOYHEIE MPYKUHBI 80, coenuustonue pamy 12 ¢ ka-
kaon u3 onop 60A, 60B. Dt poBosioYHbIe TIPYXUHB! 80 BBITIOTHEHBI ¢ BO3MOKHOCTBHIO YaCTHYHO TIOTJIONIATH
BHOpAIMU JBUTATEIHLHOTO y37a 14 1 BUOpAIlUu TIPpH IBMKEHUH OECITUIIOTHOTO JIeTaTeIbHOTO anmapaTa 10 B Bo3-
IyXe.

Jatunk 44 wu3MepeHUs TEeMIIEpaTypsl pPACIONOXKEH MEXAYy HAaXOMIIMIUMHUCS Ipyr TPOTHUB Apyra
onopamu 60A, 60B. Hanmpumep, natauk 44 SBISEeTCS TEPMUCTOPOM HITH TEPMOIAPOH U BBHITIONHEH C BO3MOMXHO-
CTBIO U3MEPATH ICKTPUICCKOE COMPOTHUBIICHIE METAJUTMICCKOTO JIEMEHTa, KOTOPOE MEHSCTCS B 3aBUCHUMOCTH
OT TEMIICPATYPHI.

Jatuuk 46 u3MepeHUs NaBICHUS COJCPKHUT, HAIIPUMED, TPYOKY M3MEPCHHUS AABICHHS, 3aXOAAIIYI0 B U3-
MEpPUTENBHYIO NOJOCTH 66.

Hannuwe natumka 44 w3MepeHHs TEMIEpaTyphl U NaTduka 46 M3MEpEHHs IaBICHHUS HEMOCPEICTBCHHO
BHYTPH W3MEPHUTENbHOW KaMepbl 50, IpearmouTUTEIRHO B H3MEPUTEIBHO 1MOJIOCTH 66 MOBHIMIAET HAJCKHOCTh
MOJTy9aeMBIX JaHHBIX, B YACTHOCTH, C YICTOM CIa00i KOHIICHTPALMU W3MEPSIEMOT0 ra3a B M3MEPHUTEIBHOM 1O-
socTH 66.

JaTtuuk 48 BBICOTHI, €CIM OH MPHCYTCTBYET, COACPKUT aJbTUMETP, OCHALICHHBIA, HAIPHMEp, JIa3epoM,
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HAIICJICHHBIM B CTOPOHY 3E€MJIH, JUII M3MEPCHUS BHICOTHI, HA KOTOPOW HAXOAUTCS OCCHUIIOTHBIA JICTATCIEHBIN
ammapar 10.

Cuctema 18 ynpaBieHust cOAepKUT 010K 90 CeNeKTUBHOTO JJCKTPHUECKOTO MUTAHUS KaXKIOTO U3 UCTOY-
HUKOB 52, 54 u 650k 92 cOopa JaHHBIX, U3MEPSAEMBIX IETEKTOPOM 56, M 10 MEHBIIIEH Mepe OJUH TEIJI000MEH-
HHUK 94, BBINOJHEHHBIH C BO3MOXXHOCTHIO OTBEICHMS TeIlIa, BbIaeasseMoro oiokamu 90, 92 6e3 coOCTBEHHOM
BEHTHJISIIIAK. DTH OJIOKH PACIIONIOKEHBI B KopIryce 96.

Brok 90 smekTprdecKoro THTaHUs BBITIOJIHEH C BO3MOYKHOCTBIO CEIEKTUBHO U TOCIIE0BAaTENIFHO MTO1aBaTh
TTUTaHUE Ha TIEPBBIN JIA3ePHBIM UCTOYHHUK 52 W BTOPOMU JIa3epHBIA UCTOTHHUK 54 11 oOecrieueHus mepBoit (hasbl
00JIy4eHUS] U3MEPUTEIBHOW MONOCTH 66 UCKIIIOYUTEIBHO MEPBBIM JIa3ePHBIM UCTOYHUKOM 52 0e3 00mydeHus
JPYTAM Ja3epHBIM MCTOYHHKOM, TaKHM KaK BTOPOW JIA3CpHBIM MCTOYHHK 54, 3aTeM BTOPOH (ha3bl 00MydcHHS
HU3MEPUTEIILHON MOJIOCTH 66 UCKITIOYUTEIHHO BTOPBIM Ja3ePHBIM UCTOYHHUKOM 54 0e3 oONydeHHs IPYyruM Ja-
3¢pHBIM HCTOYHHKOM, B YACTHOCTH, IICPBBIM JIA3¢PHBIM UCTOYHHUKOM 52.

Takum 00paszom, ¢a3sl MOCIETOBATEIBHBIX U3MEPCHUN PEIIPE3CHTATHBHBIX JaHHBIX, 0TOOpaKAIOIINX Tep-
BOC COJICP)KaHHE TIEPBOTO T'a3a M BTOPOE COJICPIKAHUE BTOPOTO ra3a, MOKHO OCYIIECTBIIATh B OJHOM U TOH ke
M3MEPUTEILHON TOJIOCTH 66 H3MEepUTENbHON Kamepbl 50, MpuveM 3TH JaHHbIE COOUPAIOTCS CEJICKTUBHO OJHUM
1 TE€M K€ IETEKTOPOM 56 03 moMeX MEXAY IOTy9aeMBIMU CHUTHAJIAMH.

OTH penpe3eHTaTHBHBIC TaHHBIE 00Pa3yIOT CIEKTPAIBFHYIO 3aBUCUMOCTh HHTCHCUBHOCTH CBETOBOTO H3ITY-
YEeHHS OT JJTMHBI BOJHBI ¥ CXEMAaTHYHO ITOKa3aHbI Ha (uT. 6.

Birox 90 31eKTpHYecKOTO MUTAHUS COSTUHEH, HAPUMED, ¢ HICTOYHUKOM 30 SHEpPTHUU IBUTATEILHOTO OpTra-
Ha 28 WM UMeeT CBOH COOCTBEHHBIM UCTOYHUK YHEPTHH.

Brok 92 cbopa JaHHBIX COICPIKUT MO MEHBIICH Mepe OAHY MaMsTh, BHIMOJHCHHYIO ¢ BO3MOYKHOCTBIO CO-
XpaHATh CIICKTPATbHBIC 3aBUCUMOCTH HHTCHCHBHOCTH CBETOBOTO U3IYYCHHUS OT JIIUHEI BOJHEI, OTIPEICISICMBIC B
pa3uYHbIE MOMEHTHI JIETEKTOPOM 56.

JlaHHBIE COXpaHAIOTCS, HAIPUMEp, Ha YacToTe, npeBbimaromei 10 ', B yacTHOCTH, cocTaBisomel ot 1
1o 100 T'm. TIpeamoyTHTeNEHO COXpaHsIeMbIe CIICKTPAIEHBIC 3aBHCUMOCTH COJIEPKAT YUCIIO TOYCK, IMPEBBIIIAI0-
mee 256, HanmpuMep cocTaBirtromee ot 256 1o 4096 Todek.

Takum 00pa3om, IOTYJalOT OYEHb XOPOIIlee pa3perieHue sl ONpeaesIeHIs] MHTEHCUBHOCTH TTHKOB, H3Me-
PSeMBIX B I3MEPUTENHHON kKamepe 50, B 3aBUCIMOCTH OT JJIMHBI BOJTHBI, YTO MO3BOJISIET BRIBOJUTH HAa X OCHO-
BaHUW 3HAUCHHUS COAEP)KaHUS 000MX Ta30B, Ja)kKe €CIU STH 3HAYCHHS COICPIKAHUS SBITIOTCS OYCHD HIU3KUMHU.

Biokx 92 cOopa maHHBIX COEAMHEH ¢ crucTeMOol 20 AMCTAaHIIMOHHOHN Mepemaadn s oOecIieueHus nmepeaadn
JAHHBIX HA HA3eMHYIO MPHUEMHYIO CTAHIIMIO BO BPEMs IT0JIeTa OECIMIIOTHOTO JIETATEIFHOTO amnmapara Ha 4acTo-
Te, KOTOpasi MOKET OBITh MEHBIIIE YaCTOTHI U3MEPEHHUS, HAIIPUMED MOXET COCTABIATH OT 1 10 5 T,

TenmooOMeHHUK 94 BXOAWT B TEIUIOBOW KOHTAKT C KaXKIBIM U3 0J0KOB mutanus 90 u cOopa maHHBIX 92.
OH BBITIOJHEH C BO3MOXKHOCTBIO YIANIATh TEIUIO, BEAEIsIeMoe 3TuMu Onmokamu 90, 92, no mnactun 98, BEICTY-
HaUINX HapyXKy Kopiyca 96, conepxaruero oyoxu 90, 92.

[TmacTunbl 98 BBITIOIHEHBI C BO3MOXKHOCTBEO CBOETO 00/TyBaHHUS BO3AYIIHBIM OTOKOM, CO3/JaBAEMbIM JTBU-
raTeJIbHBIMH OpraHaMH 28, Juisl yiaJeHus TeIuia, Beraerssemoro oiokamu 90, 92. Takum oOpa3oM, HET HEOOXO-
JTIUMOCTH B HUIMYUH KaKOTO-TMO0 BEHTHWIATOpA B Kopiryce 96 st oxnaxaeHus 6gokoB 90, 92, 9To mo3BojsieT
YMEHBIIIUTh BEC U TIOTPEOIAEMYIO IJICKTPHUECKYIO MOIITHOCTh OECTIFIIOTHOTO JIeTaTeIbHOTO anmapara 10.

Cucrema 20 TUCTaHIIMOHHOH IEepenadn COACPKUT MepeNaTyrK, BEIIIOJIHEHHBIH ¢ BOZMOXKHOCTBIO IIepe/ia-
BaTh JaHHBIC HAa HA3€MHYIO CTAHITUIO, IPHYEM 3TH JaHHBIE SBIIIOTCS, HAIPUMED, JAHHBIMHU, COOMpaeMbIMU OJ10-
KOM 92, MJIM Y4acThIO dTHX JaHHBIX.

JHaiee cnenyer onucanue coco0a U3MEPEHHIA 3HAYCHUH COAepIKaHuUs 110 MCHBIIICH Mepe ABYX ra3oB, MpHU-
CYTCTBYIOIINX B aTMOc(epe, IPeAMOUYTUTEIHHO BOTM3H MPOMBIIIUICHHOH YCTAHOBKH.

ChHauasia OecIIMIIOTHBIH JieTaTenbHbIH annapar 10 ornpasmnstor B nonet. IIpu nomomm cucrems! 32 noka-
JU3alMY U YIPaBICHUS aKTUBUPYIOT JBUTATCIbHBIC OpraHbl 28 st oOecreueHusl B3jeTa OSCIIIOTHOTO JieTa-
TenpHOTO amnmapara 10 u ero nepeMenieHus B 30Hy, TIe HEOOXOIMMO MPOU3BOIUTH H3MEPCHHUS.

[Iponemieps! aBUTraTenbHOro y3na 14 co3marot noabeMHyto cuity. Cuctema 32 JoKanu3aluu U yOpaBlie-
HUS yIPaBISET TepeMelIeHrneM OeCITUIIOTHOTO JieTaTeabHoro ammapaTta 10 1mbo myTeM ITUCTaHIIMOHHOTO Pyd-
HOTO yIIPaBJICHHSA, TNOO B COOTBETCTBHY C aBTOMATHIECKOH MTPOTPaMMOii, 3arpyKeHHOI B cuctemy 32.

Bo Bpems mepemenierns OeCIMIOTHOTO JeTaTesbHOrO ammaparta 10 mpousBomsaT maMepenus. st storo
aKTUBHPYIOT naTunk 40 W3MepeHWs] Penpe3eHTATHBHBIX JaHHBIX, NaTYMK 44 W3MEpEeHHs TeMIIepaTyphl,
JaTIuK 46 U3MEpEHNs JaBJICHUS U, BO3MOXHO, JaT4YUK 48 BBICOTHI IIPH €T0 HAJTHYHH.

W3mepenus paznuanabiMu nataukamu 40, 44, 46, 48 mponucXoAsaT BO BpeMs IBMKEHHUS O€CIUIOTHOTO JIeTa-
TenpHOTO ammapaTta 10 0e3 HeoOXOAUMOCTH OCTAHOBKH OCCIMIOTHOTO JieTaTtedapHOro ammapara 10. J[is atoro
610k 90 3IEKTPUIECKOTO MUTAHUS CEICKTHBHO U MOCICIOBATEIBHO MOJACT MUTAHUE HA TEPBBIN JIA3CPHBIA HC-
TOUHHK 52, 3aTeM BTOPOMU J1a3epHbII HCTOYHUK 54.

Bo Bpems kaxmoii ¢a3pl akTHBAIMK MIEPBOTO Ja3€PHOTO UCTOUYHUKA 52 JIa3epHBIl KOMIOHEHT 74 BTOPOTO
JIa3epHOro MCTOYHUKA 54 oTkimouaroT. JlazepHblil KOMIOHEHT 74 MepPBOTO JIa3epHOTO MCTOYHHUKA 52 H3JIydaeT
TIEPBBIN JTA3ePHBIN MyYOK Ha JUTMHE BOJHBI A1, HHOKEKTUPYEMBIN Yepe3 HHKEKIIMOHHOE OTBEpCTHE 68 B M3MEpH-
TEJIBHYIO MOJIOCTh 66.

Kak 6b110 yKa3aHo BBIIIE, TONIIMHA IIEPBOTO JIA3EPHOTO ITyYKa MPEBBIIIAeT | MM U, B YaCTHOCTH, COCTaB-
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JseT oT 3 10 6 MM. DTO MO3BOJISET M30€KATh UCKAKECHUI U3MEPEHH, KOTOPBIE MOT'YT CO3/1aBaThCsl YACTHLIAMH,
B3BCIICHHBIMH B U3MEPUTEIHLHON TOIOCTH 66.

[TepBslii Ta3epHBIN MyYOK MOCIIEIOBATEILHO OTpaxaercs 3epkajgamu 64A, 64B, nmpoxos myTh Tyaa u 00-
PaTHO B M3MEPUTENIHFHON NOJOCTH 66, YTOOB! YBEIHIUTD JIINHY L ONTHYECKOTO Iy TH.

Kaxk moka3ano Ha ¢ur. 6 Ha KpHUBOH (@), MEPBBI CHTHAI OTOMPAIOT Yepe3 COOPHOE OTBEPCTHE 72, U OH SIB-
JSIETCS PE3YNIbTATOM IIEPBOTO ITyYKa, U3Ty4aeMOT0 MePBbIM HCTOYHUKOM 52.

DTOT MEPBBIM CUTHAN YIIABIUBAETCS NETEKTOpOM 56, M NaHHBIe, COOMpaeMble TeTEKTOpoM 56, Hampass-
FOTCS B 010K 92 cOopa JaHHBIX AJIsSI CBOETO COXPaHEHHUS.

3areM B KaxI0#i (ha3e akTUBAIMH BTOPOTO Ja3ePHOTO UCTOYHUKA 54 OTKIFOYAIOT JTa3epHBIH KOMIIOHEHT 74
nepBoro ucrouHuka 52. JlasepHslii KOMIIOHEHT 74 BTOPOTO UCTOUHHUKA 54 U3IIyyaeT BTOPOI Ja3epHBIN My4OK Ha
JUTHHE BOJIHBI A2, OTJIMYHOM OT MEPBOU JITUHBI BOJHBI A 1. DTOT NMa3epHbIN MyYIOK MPOXOJUT Yepe3 WHKECKITHOH-
Hoe oTBepcTue 70 B U3MEPUTETBHYIO MOJNOCTh 66.

Kak u B mpenpinymeM cirydae, TONIIHHA BTOPOTO JIa3ePHOTO ITy4YKa MPEBHIMAcT | MM U, B YaCTHOCTH, CO-
CTaBJISIET OT 3 10 6 MM.

Bropoii nasepHsblif My4oK NOCIIEI0BATENFHO OTpakaeTcsl Ha 3epkaiax 64A, 64B, npoxoxas myTs Tyaa u 00-
PaTHO B M3MEPUTENHHON NOJOCTH 66, YTOOB! YBEIHUIUTD JIINHY L ONITHYECKOTO Iy TH.

Kaxk mokasano Ha ¢ur. 6 Ha kKpuBoii (b), BTOpOi cUrHan oTOMPAIOT Yepe3 cOOpHOE OTBEPCTHE 72, U OH SIB-
JSIETCS PE3YNIbTaTOM BTOPOTO ITy4YKa, H3Iy4aeMOT0 BTOPBIM HCTOYHUKOM 54.

DTOT BTOPOU CUTHAN YJABIMBACTCS TEM K€ JIETEKTOPOM 56, KOTOPBIN yIaBIUBACT MEPBBIA CUTHAI, U JTaH-
HBIE, COOMpaeMble IeTEKTOPOM 56, HampaBisrOTCs B 6710k 92 cOopa JaHHBIX I CBOETO COXPAaHEHUSI.

W3mMepeHns, ocymecTBIsIEMbIe MTOCIeI0BATEIbHO B MIEPBOX (haze M BO BTOpPOH (hase, MO3BOIIIOT OIpese-
JUTH TIPYU TIOMOIIU OJHOTO M TOTO € JCTEKTOpa 56 3HaYCHHS WHTCHCUBHOCTH CBETOBOTO H3IIyUCHHS HA JBYX
JUTHHAX BOJH A1, A2, oToOpakaroniie COOTBETCTBEHHO COCpIKaHKE IMEPBOTO ra3a U CoJiepKaHnue BTOPOTO rasa.

Korma OecnioTHBIN JeTaTenbHBIN anmapar 10 3aBepIiacT BBITOJHCHUE CBOCH 3aJjaud U BO3BpAIIAeTCs Ha
3eMitto, cuctema 20 TUCTaHIMOHHOW Iepejadu epeaaeT B CTAaHIIMIO KOHTPOIIS CIICKTPHI, ONPEACICHHBIC ICTCK-
TOpoM 56 ¥ COXpaHCHHBIC B TaMsITh OJ0Ka 92 cOopa TaHHBIX.

Ha craHmum KOHTpOJS CIEKTPBI COXPAHSIIOTCS B COYCTAHWU C JAHHBIMH I'eOrpaUUECKOTO IMOJIOKCHHS
OCCIIIIOTHOTO JIeTaTeNFHOTrO ammapara 10, ©3MepEeHHBIME CUCTEMOW 32 JIOKATH3alMK U YIPABIICHUS, C TEMIIC-
paTypoii M MaBJcHHWEM, U3MEPEHHBIMU naTaukamu 44, 46, BO3MOXHO, ¢ BBICOTOW, U3MEPEHHON naTunkoMm 48
BBICOTHI, U C BpEMEHEM, B KOTOPOE OBIITO IPOM3BEACHO U3MEPEHHE.

TakuM 00pazoM, 3asBICHHBI OCCIIMIIOTHBIN JIeTaTeNbHBIN ammapaT 10 SBISETCS NCKIIOYUTENHHO KOM-
TIAKTHBIM U JIETKUM. BMmecTe ¢ TeM, oH obecredynBaeT NOJTy4IEeHHE TOYHBIX W HAJESKHBIX JaHHBIX, TIO3BOJIIOIIIX
BBIBOAWTH HA UX OCHOBAHWH II0 MEHBIIIEH Mepe Ba 3HAUCHUS COACPKaHM NPUCYTCTBYIONINX B aTMocdepe ra-
30B B CIIO)KHBIX YCIIOBHSX OKPY’KAIOIIEH Cpelbl, HalpUMep BOJIM3M MPOMBIIIICHHON YCTaHOBKH, Oylaromaps Ha-
JIMYUIO CTUHCTBEHHOTO JIETCKTOpa 56, CBSI3aHHOTO MO MEHBIICH Mepe ¢ ABYMs pa3HBIMU JIA3CPHBIMUA HCTOYHU-
Kamu 52, 54.

DTO MO3BOJISIET U3MEPATH B OJHOM U TOM ke u3MepuTeabHOU kamepe S50 MpakTUUeCKHd OAHOBPEMEHHO pe-
MPE3CHTATHBHBIC JAHHKIC, OTOOPAXKAIOIINE 3HAYCHUS COJICPIKAHUS KaXKIOTO U3 JBYX ra30B, IPUYEM CCIICKTUBHO
U TPaKTHYHO.

B BapuanTe GecnuIOTHBIN NeTaTedbHbIN anmapaT 10 comepKuT BEMUCIUTENbHEIH 6510k 100, ycTraHOBIEH-
HBIA Ha pame 12. Berauciurenphbrit 670k 100 BBITOJIHEH ¢ BO3MOXKHOCTBIO 00pabaThIBaTh NaHHBIEC, COOMpacMble
JIETEKTOPOM 56 B KaXKIbIif MOMEHT, B YaCTHOCTH, U3MepseMbIe B KaXKIbIi MOMEHT CIIEKTPHI HHTEHCHBHOCTH CBE-
TOBOTO M3IYYCHHUS, IS BEIYHCIICHUS 3HAUCHUH COMEpKAHUS IT0 MEHBIIEH Mepe ABYX Ta30B B pa3HbIE MOMEHTHI
Ha OCHOBAHHH PENPE3CHTATHBHBIX NAaHHBIX, COOMpPAaEeMBIX JETEKTOPOM 56, U Ha OCHOBAHWHU IPEIBAPUTECIHFHON
KaITMOPOBKH.

Cucrema 20 AUCTaHIMOHHOW MEpeavd JaHHBIX BBIIOJIHEHA C BO3SMOXXHOCTBIO IMUCTAHIIMOHHO MepeIaBaTh
3HAYCHHS COICPIKAHUS, BEIYUCIICHHBIC BEIYUCIUATENHEHBIM 0J0KOM 100, BMECTO CIIEKTPOB NAaHHBIX WHTCHCHBHO-
CTH CBETOBOTO H3IYYCHHUsS, YTO OOJIEryaeT mepenady JaHHBIX B PEalbHOM BPEMCHHM M TO3BOJIICT MOJIYYaTh
OoJtbIIIe M3MEPEHHH collepKaHusl 000UX Ta30B B PEAIbHOM BPEMEHH.

B napyrom BapuaHTe OCCHIIOTHBIH JeTaTeNbHBINA ammapaT 10 COOCPKHUT HECKOJIBKO H3MEPUTEIHHBIX
kamep 50 ¢ KOHCTpyKIMeH, aHaJOTMYHOM KOHCTPYKIMM ONMCAaHHOM BBIIIE M3MEPUTENBbHOM kamepsl 50, mpu
9TOM Ka)k[asi U3 HUX MpeJHa3HadueHa I 0OHApYKEHUS 10 MEHBIIEH Mepe IBYX pa3HBIX ra30B.

B onmcanHOM BEIIIIE MpUMEpPE Kax bl Ja3epHBIN KOMIIOHEHT IEPBOTO Ja3ePHOTO HCTOYHUKA 52 U BTOPO-
TO JIA3epHOTO UCTOUHHKA 54 MpeACTaBseT cOO0H, HapuUMep, JTa3epHbI AUOA. JIa3epHBIH THOM SIBISIETCS OITO-
3JIEKTPOHHBIM KOMIIOHEHTOM, BBHITIOJTHEHHBIM HAa OCHOBE HOJYIIPOBOTHUKOBEIX MaTepuasioB. OH H3IIydaeT Kore-
PEHTHBIN MOHOXPOMHBIH CBET.

Hanpumep, oH BBIITONHEH B BHIAC COCOMHEHHUS IOIYTPOBOJHUKOB, KOTOPOE MMEET XapaKTEPHUCTHYCCKUE
30HBL: M30JHPYIONIUH CIIOH TUMA N, aKTHBHYIO 30HY U M30JIUPYIOMIHK ciiod Tuma p. Hampumep, muon seiseTcs
JIOJIOM C pacHpesienieHHoi oopaTHoH cBs3bio ("distributed feedback™ Ha aHrnmiickoM si3bIKE).

Kak 0bLJ10 yKa3aHO BEIIIE, H3MEpPUTEIbHAS Kamepa 50 paboTaeT 1Mo MPUHIUITY MPSIMOTO MOTJIOIICHUS Jia-
3epHOrO CBETa B M3MEPHUTEJILHOM MOJIOCTH 66 MPU KOHTAKTE C ra3aMH, CoJiepkKaHHe KOTOPBIX HEOOXOIMMO W3-
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Meputh. Peus uaer 06 usmepurensHoit kamepe 50, mpesHa3HAYEHHOM AJIS1 OCYIECTBIICHHS JIa3epHOH CHEKTPO-
ckoriu npsimoro moryontenust (Direct Laser Absorption Spectrometry Ha aHITTHICKOM SI3BIKE).

W3meputensHas NOJIOCTE 66 00ecrednBaeT MHOTOKPATHBIE OTPA)KCHUS JIa3ePHBIX ITyYKOB, HHIKCKTHPYe-
MBIX M3 IIEPBOTO MCTOYHUKA 52 MM M3 BTOPOrO MCTOYHMKA 54, YTOOBI YBEIHYHTH IUIMHY ONTHYECKOTO ITYTH.
Takum 00pa3oM, H3MepHTEIbHAs KaMepa ABIIETCS CIIEKTPOCKONNYECKOH KaMepoil MHOTOKPATHOI'O ITPOXOKe-
HUA UK kamepoit ['eppuoTTa.

DOOPMYVYIJIA N30BPETEHUA

1. becriunoTHelii netatensHbli annapar (10), npenHa3HaYeHHBIH UIS MU3MEPEHHS PETPE3CHTATUBHBIX JaH-
HBIX, OTOOpaKAIOIIUX COJEPKaHNe N0 MEHBIIIEH Mepe JIBYX Ta30B, IPUCYTCTBYIONIMX B aTMoc(epe Ha paccTosi-
HHH OT 3eMJIN, COJCPIKaILUi:

pamy (12);

110 MEHBIIEH Mepe OJMH JBUTATEIbHBIA OopraH (28), BEINMOJTHEHHBIH ¢ BOZMOKHOCTBIO 00ECTIEUeHHS TIepe-
MernieHus pambl (12) B atMocdepe Ha pacCTOSIHUH OT 3EMJIH;

Mo MeHplmeld Mepe onauH natduk (40) M3MepeHus pPeNpe3CHTATUBHBIX IaHHBIX, YCTAHOBICHHBIA Ha
pame (12);

ycTaHOBIeHHYIO Ha pame (12) cucremy (18) ympasienus mataukom (40) U3MepeHUsT penpe3eHTaTHBHBIX
JTAaHHBIX,

OTIIMYAIOIIUUCS TeM, 4TO JaTuuk (40) M3MepeHUs penpe3CHTATUBHBIX TAHHBIX BBITIOJHEH C BO3MOXHO-
CTBIO U3MEPSATH PENpEe3CHTaTHBHBIC JaHHBIE, OTOOpaXKalolIue COAEpKaHUe 10 MEHBLIEH Mepe IBYX NMPUCYTCT-
BYIOIIMX B aTtMocdepe ra3os, Mpu 3ToM JaTduk (40) M3MepeHHs penpe3cHTaTHBHBIX TaHHBIX COJEPXKUT II0
MEHBIIIEH Mepe OJIHY OTKPBITYIO B aTMoc(epy n3MepHuTensHyto kKamepy (50) 1 i yka3aHHOW M3MEpHTEIbHOH
KaMephl WIH JIIS KaXI0H n3MepuTeNbHON Kamephl (50) - Mo MeHbIel Mepe MepBBIi JIa3epHBIN HCTOYHUK (52),
BBITIOJTHEHHBIN ¢ BO3MOYKHOCTBIO MH)KEKTHPOBATh B M3MEpUTEIbHYI0 KaMepy (50) mepBbIid JTa3epHBIA My9Y0K C
TIEPBOM JUTMHOM BOJIHBI, XapaKTEPHOU IS TIEPBOTO OTCJICKUBAEMOTO Ta3a, U BTOPOH JIa3epHBIA UCTOUHUK (54),
BBITIOJTHEHHBIN C BO3MOXKHOCTBIO WHXKEKTHPOBATh B U3MEPUTENbHYIO Kamepy (50) BTOpOi Jla3epHBINA ITy40K CO
BTOPOH JUTMHOM BOJTHBI, XapaKTePHOU JJIsi BTOPOTO OTCJIEKMBAEMOTO rasa, Mpu 3ToM aaTduk (40) m3mepeHus
pPENpPEe3eHTATUBHBIX JaHHBIX COACPKUT NeTeKTOp (56), oOmuit st 000X Ja3epHBIX UCTOYHUKOB (52, 54), BHI-
MOJTHCHHBIA ¢ BO3MOYKHOCTBIO YJIaBIUBATH TIEPBBIA H3MEPHUTEIBHBIN CUTHAI, MOCTYIAONIHNA OT U3MEPUTEILHON
kamepsl (50) ® sABASAIOUIMICS pPE3yNbTaTOM WHXKEKIIMM MEPBOTO JIA3€PHOTO ITydyka B HM3MEPUTEIbHYIO
kamepy (50), 1 BTOpOil n3MEpUTEIbHBIN CUTHAI, TOCTYNAIOMMH OT M3MEpUTEIbHON Kamepsl (50) U SBIAIOIHHCS
Ppe3yIbTaTOM MHXKEKIIMU BTOPOTO JIA3EPHOTO MyYKa B M3MEpUTEIbHYI0 kKamepy (50).

2. becrimnotHbli nerarenbHblid anmapar (10) mo n.1, B kotopoMm cucrema (18) ympaBieHnst BBITIOJIHEHA C
BO3MOJKHOCTBIO OCYIIECTBIISTH IUKINYECKUE M TOCIICA0BATENILHbIE HHXEKIIUH [IEPBOTO JIa3epHOTO IyYKa B U3-
MepuTenbHyIo kamepy (50), 3aTeM BTOPOTO Ja3epHOTO Mydka B U3MEpUTEIbHYI0 Kamepy (50), COOTBETCTBEHHO
0e3 WHHKEKITUN BTOPOTO JIA3EPHOTO IyYKa B U3MEPUTENbHYIO kKamepy (50), koraa B u3MepuTenbHyio kamepy (50)
WHXXEKTHPYETCS TIEPBBIN IMy4Y0K, M 0€3 MHXEKIIUU MEePBOT0 JAa3epHOTO MydYKa B M3MEpHUTENbHYI0 Kamepy (50),
KOTJIa B U3MEPHUTENbHYIO Kamepy (50) HHKEKTUPYETCS BTOPOU JTa3epHBIN MyUOK.

3. BeciunoTHeIi netatenbHbi ammapat (10) mo m.2, B koTropoM cuctema (18) ympaBiieHHus BBITIONHEHA C
BO3MOYXHOCTBIO aKTHBHPOBATh CEJICKTHBHO W IHUKIMYECKH MEPBBIA JTa3epHBIH MCTOYHUK (52) U BTOPOH sazep-
HBIA UCTOYHUK (54) VTS OCYIIECCTBICHUS IUKIMYSCKUX U MTOCIICIOBATCIBHBIX HWHKEKITUI.

4. BecnunotHelid neratenbHeld anmapar (10) mo mobomy m3 mm.l1-3, B KOTOPOM H3MepHUTENbHAs
kamepa (50) conepxut 1Ba 3epkana (64A, 64B), pacronoxeHHbIE APYT MMPOTHB JpYyra U Ha PACCTOSHHUU APYT OT
Jpyra ¥ OrpaHWYMBAIOIIUE MEXTy COO00H M3MEPHTEIbHYIO NONOCTh (66), n aBe onopsl (60), Ha KOTOPBIX ycTa-
HOBJICHBI COOTBETCTBEHHO J[Ba 3epkana (64A, 64B), npu stom nasepubie uctounuku (52, 54) u gerexrop (56)
YCTaHOBIEHBI Ha oropax (60) Ha pacCTOSHUN OT U3MEPUTENBHOHN TOJOCTH (66).

5. becrmmtoTHbIN NeTaTenbHbI anmapat (10) mo mob6oMy u3 mi.1-4, B KOTOPOM TIEPBBIN JTa3epHBIA UCTOY-
HUK (52) ¥ BTOpOH Jla3epHBIH UCTOYHHK (54) BBHITIOJHEHBI C BOBMOXHOCTBIO HH)KEKTHPOBATh B U3MEPHUTEILHYIO
MOJIOCTH (66) JIa3epHBI MyYOK MIUPUHOM, TIPEBHIIAIONICH | MM H, B 4aCTHOCTH, COCTaBIISAIONIEH OT 3 0 6 MM.

6. becimnoTHeIi netaTenbHbIi ammapat (10) mo mobomy U3 min.1-5, B KOTOPOM IO MEHBIIIEH Mepe OTUH
3JIEMEHT CPeIIy TIEPBOTO JIa3epHOT0 NCTOYHUKA (52), BTOporo JazepHoro uctouynuka (54) u merekropa (56) oc-
HAIlleH TEIUI00OMEHHOM MeTayuudeckoi muactuHod (58), 00ayBacMoi BO3AYIIHBIM ITOTOKOM, CO3AaBacMBIM
JBUTATEIEHBIM OpraHoM (28), Korja IBUraTesIbHbIH opraH (28) akTHBHpOBaH.

7. BecnimnoTHeIi nerarensHbI ammapar (10) mo mobomy u3 . 1-6, B kotopoM cuctema (18) ynpasieHus
coniepxuT Kopryc (96) ¥ o MEHBIIEH Mepe OJUH TEeII000MeHHHK (94), colepKaluii IO MEHBIIICH Mepe OJHY
TEIUIOOOMEHHYI0 METALTHYCCKYIO IUIACTUHY, MPEIIOYTUTEIFHO MAKEeT METAJUIMICCKUX TUIACTHH, IPU 3TOM yKa-
3aHHAs TEIUIOOOMCHHAS METAJUIMYECKas TUIACTHHA WM KaXKas TCINIOOOMEHHAs METaJUTM4YecKas IUIAaCTUHA BEI-
CTymaeT 3a mpezenbl kopmyca (96) m oOmyBaeTcss BO3AYIIHBIM TIOTOKOM, CO3JaBAa€MBIM JIBHTATEIHHBIM
opraHoM (28), koria JBUTaTeIbHBIN OpraH (28) aKTHBUPOBAH.

8. becrmtoTHbIH netatenbHBIN ammapat (10) mo mobomy u3 nm.1-7, cogepxamuii 1aTauk (44) u3MepeHust
TEMITEPATypPhl U TAaTYHK (46) U3MepeHsI TaBICHMS, pacTioJOKeHHBIE B U3MEpHUTENbHOU Kamepe (50).
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9. BecrmnoTtHeIil nerarenpHblid anmapar (10) mo mobomy w3 mm.1-8, conepikaluii ycTaHOBJICHHBIH Ha
pame (12) natunk (48) n3MepeHuns BHICOTEHI.

10. becrmnoTHelid netarenbHbIA ammapar (10) mo mrobomy m3 mim.1-9, B xoTopoM pama (12) comepxut
MHOeCTBO Oanok (22), obpasyromux (hepmy, Ipu 3TOM B TiepBoit obmactu (24) pamsl (12) ycTaHOBJICHA CHCTE-
Ma (18) ympasienwusi, a BO BTOpoit oOmactu pamsl (12), oTcTOsAIIEH OT TIepBOid 0o0sacTu pamsl (12), ycTaHOBIICHA
n3MepuTesbHas kamepa (50), mpu 3ToM O0anku (22) IpeAnoYTHTEIHLHO BBITIOTHEHBI U3 MTOJIMMEPa, B YaCTHOCTH 3
o GupIpupkeToHa.

11. becrmoTHbIN JeTaTenbHbIi ammapaT (10) mo mrobomy u3 mi.1-10, comepskaniuii aMmopTU3aTopsl (42),
yCTaHOBIICHHBIE MeX1y pamoii (12) u n3mepurensHoi kamepoit (50), mpu 5ToM aMopTH3aTOPHI (42) BBITOIHEHHI,
B YaCTHOCTH, B BUJIC TIPOBOJIOYHBIX TPYKUH.

12. BecnuioTHeIi sreTatensHbiid anmapat (10) mo mobomy u3 nm.1-11, comepkanmii yCTaHOBICHHYIO Ha
pame (12) cuctemy (20) AUCTAHIIMOHHOW Mepeaud JaHHBIX, IPUA 3TOM YJIaBIHUBaeMbIC JETEKTOpPOM (56) perpe-
3€HTAaTUBHBIE JaHHBIE MOTYT AWCTAHIIMOHHO iepeaaBaThcs cucTeMoi (20) TUCTaHIIMOHHON Nepead.

13. becniunoTHslil netarensHeli anmapar (10) mo m.12, coxepxaiuil namMsaTe 1 XpaHEHUs pelpe3eHTa-
THUBHBIX JaHHBIX, COOPAaHHBIX AeTEKTOPOM (56), 1 BEIIHCIUTENbHBIN 010K (100), ycTaHoBIeHHBIH Ha pame (12) u
BBITIOJTHEHHBIN ¢ BO3MOYKHOCTBIO 00padaThiBaTh B KXKIIBI MOMEHT coOMpaeMble eTeKTOpoM (56) penpe3eHra-
TUBHBIC TaHHBIC C IENIBI0 BBIYHCIICHUS CONEPYKAHMSA 10 MEHBIIEH Mepe NIBYX ra3oB B pa3HbIE MOMEHTHI, IIPH
STOM CHCTEMa Iepeadl JaHHBIX BHITIOJIHEHA C BO3MOXKHOCTBIO AUCTAHIIMOHHO IIepeIaBaTh 3HAYCHUS COJEpIKa-
HUS1, BBIYUCIICHHBIC BEIYUCINUTENBHEIM O510K0M (100).

14. becnmmoTHBIN neTarenbHbId anmapat (10) mo mobomy m3 mm.1-13, uMeromuii o0IIyI0 Maccy MeHee
10 Kr, B 4aCTHOCTH MEHEE 8§ KT.

15. becmioTHEI# neTatenbHb anmapar (10) mo mobomy u3 mm.1-14, B kKoTopoMm o6muit netektop (56)
COJICPKUT €AMHBIN OpraH oOHapyXEHUs, YyBCTBUTEIbHbIH OJHOBPEMEHHO K JIJIMHE BOJHBI ITy4YKa, H37Iy4aeMOT0
MEPBBIM JIA3CPHBIM HCTOYHUKOM (52), W K JUIMHE BOJHBI IIy4Ka, H3]Iy4acMOTO BTOPBIM JIa3CPHBIM
UCTOYHUKOM (54), ipu 3TOM 00IIHid AeTekTop (56) 00pa3oBaH OJHUM KOMIIOHEHTOM.

16. becrmmnoTHbI JetaTenbHbId ammapaTt (10) mo mobomy w3 mm.l1-15, B KOTOpOM Hu3MepHUTEIbHas
kamepa (50) sBnseTcs KaMepo JIa3epHOM CIIEKTPOCKOIIUN TIPSIMOTO TTOTIIOMICHHMS.

17. Cnoco6 m3MepeHHsl penpe3eHTaTUBHBIX JAHHBIX, OTOOpaXKaloImMUX COJIEp)KaHHWE TI0 MEHbIeH Mepe
JIBYX Ta30B, IPUCYTCTBYIOUINX B aTMOc(epe Ha pacCTOSHUN OT 3€MJIM, BKJIIOYAIOIINI B ce0sI:

MOJIET OECTIFIIOTHOTO JieTaTeabHoro ammapata (10) mo modomy u3 mm.1-16 B atMocdepe Ha pacCTOSHUH OT
3eMJIH;

WHKEKIIMIO TIEPBBIM JIa3epHBIM UCTOYHUKOM (52) B n3MepHTeNbHYI0 Kamepy (50) mepBoro a3epHOro myd-
Ka C MePBOH JUTMHOW BOJIHBI, XapaKTEPHOH IS IEPBOTO rasa;

oOHapyxeHHUE EeTCKTOpoM (56), oOmmM it 000uX UCTOYHUKOB (52, 54), IEpBOTO H3MEPSIEMOT0 CUrHAA,
MOCTYMAIOIIEro OT M3MEPHUTENBHOH Kamepsl (50) U ABISAIOMIErocs pe3yabTaToM IMEpBOTO JIa3epHOTo MyYKa, HH-
JKEKTUPOBAHHOTO B U3MEPHTEINIbHYIO Kamepy (50);

WHKEKIMIO BTOPHIM JIa3epHBIM UCTOYHUKOM (54) B n3MepurensHylo kamepy (50) BToporo j1a3epHoro myd-
Ka CO BTOPOU JIJTMHOM BOJIHBI, XapaKTEPHOU ISl BTOPOTO OTCIICKMBAEMOTO Ta3a;

oOHapykeHue JeTeKTopoM (56), o0muM st 000MX HCTOYHUKOB (52, 54), BTOPOTO H3MEPSIEMOT0 CUTHATIA,
MOCTYTIAIOMIETO OT M3MEPUTENHHON KaMmepsl (50) U ABISAIOMErocs: pe3yabTaToM BTOPOTO JIa3ePHOTO ITyYKa, MH-
JKEKTUPOBAHHOTO B U3MEPUTENLHYIO Kamepy (50).
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