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1 OBJIACTh IPUMEHEHUS

1.1 Hacrosimas Meronmka noBepkH pacmpocTpaHseTcs Ha poromerpsr MicroTOPSII
3aBoackue Homepa 19728, 19729, 19730, 19731, 19732, 19733 (manee mo TexcTy — (OTOMETPHI)
HPCAHA3HATICHHBIC UL U3MEPEHHH JHEPreTHYECKOH OCBEIEHHOCTH (Janee mo Tekery — DO)
COMHEHHOTO H3Ty4CHHS M MOCIEAYIOUEM IepecyeTe C MOMOLIBIO BCTPOEHHBIX IPOrPamMM
MOTYICHHOr0 3HAa4Y€HHA B HEOOXOAMMBIE TapaMeTphl: obllee coaepKaHHe 030HA B atMocdepe
(manee no Tekcty — OCO) Ha mmHax BonH 305, 312, 320 uM u obmee comepkaHHe BOISHOIO
napa B arMocpepe (manee mo Ttekcry — OCBII) va mmHax BomH 936 u 1020 HM, H
YCTAHAB/IMBACT MOPANOK, METONBI M CPEJCTBA MPOBENEHHs IEPBHYHOH M IePHOTMYECKOi
TIOBEPOK.

1.2 MinTepBan Mexy nepuonyecKuMu nosepkamu — 1 roj.

1.3 Tomuuna OCO u OCBIT j1s napsr paGounx [IHH BoMH Ay 1 A> ompenensiercs ¢
HCIOJIb30BAaHHEM JTAIOHHO#H aMnibl U3 coctaBa BOT (o mpukasy Poccrannapra ot 29.12.2018
Ne 2817) no oTHOIIEHHIO H3MEPEHHBIX 3HAYeHHiH DO E(A1) u E(A2)no opmyarne 1:

E(42)
E(41)

= -k W

In

2 Onepauun noBepku

2.1 Tlpu npoBefeHHH MEPBHYHOMN H TIEPHOIMYECKOH MOBEPOK BBINIOIHSIOTCS ONEpaIHH,
yKasaHHsble B Tabmuie 1.

Tabmuua 1 — Onepauuu nosepku

Obs3aTeIbHOCTD BBINOJTHEHHS
Hemep onepauHH
Ne . nynkra HJ{
HaunmenoBaunue onepaumii . Ilpn
n/n no IIpn nepBuunoii
NepHOAHYeCcKOo
noBepke noBepke
noBepke
1 | Buemmnwuit ocmotp 8.1 Ha Jla
2 | Onpo6oBanue 8.2 Ja Jla
3 Onpenenexne MeTpooruyecKux 83
XapaKTePHCTHK )
Onpenenenne OTHOCHTEJIbHOM
NOrpelHoCTH  u3MepeHuin 20 Ha
3.1 8.3.1 a a
pabounx mmHax Bomm 305, 312, A A
320, 936, 1020 am
rnpe n BHOT!
39 Onpenernenue ciekTpansHOro 832 Jla Her
paspenierns Goromerpa
Onpenenenne nuanasona
u3meperus 90 U OTHOCHTENBLHOMH
3.3 | mOrpeurHoCTH, BO3HUKAIOIIEH H3-3a 833 Ha Ha
OTK/IOHEHH# K03 dHuimenTa
JTHHEHHOCTH OT €JJHHHIIBI
Onpenenenne OTHOCHTEIbHOMH
3.4 | norpemHocTH YITIOBBIX 8.3.4 Jla Ha
XapaKTEePHCTHK
Onpenenenne OTHOCHTENILHOM
3.5 | norpemHocTH pacsera OCO wu 83.5 Ha Ha
OCIIB




Onpenenenue npegena

36 JIOITyCKaeMOH gcnonnoﬁ
OTHOCHTE/IBbHOH MOrPeLIHOCTH
n3Mepenuii 30

8.3.6 Jla Jla

2.2 Ilpu momy4eHHH OTPHLATENBHBIX PE3Y/IBTATOB IIPH MPOBEICHHH XOTS ObI OJHOM
omnepaluH MoBepKa MpeKparaeTcs.

2.3 TloBepKy CpeacTB M3MEPEHHH OCYINECTBIMIOT aKKPEIMTOBAHHBIE B YCTAHOBJIECHHOM
nops/iKe B 001acTy obecredeHs eMHCTBA H3MEPEHHUH IOPHINYECKHE JIMIA 1 HWHAXBUIYaTbHbIE
NpeAIpHHEMATEITH.

3 CpencrBa nmoBepku

3.1 Ilpu npoBecHWH NEPBHYHOH H MEPHOAMYECKOH IOBEPOK IPHMEHSIOTCS CPENCTBA
IIOBEPKH, YKa3aHHbIE B Tabiuie 2.
Tabmuna 2 - Cpezcta nosepku

HanmeHoBanue CpeacTBa MOBEPKH; HOMEP NJOKYMEHTa,
PErTaMEHTHPYIOIIET0 TEXHHYECKHE Tpeﬁonamm K CpEICTBY,
OCHOBHbI€ TEXHHYECKHE XapPDAKTEPHCTHKH

Homep nynkra
MeTOJHKH MOBEePKH

BTOpHYHBIH 3TallOH 3HEPreTHYECKON OCBEIIEHHOCTH M SHEPreTUYECKON
apkoctd HempepeiBHOro wusnydeHus mno [TIC (FocymapctBenHas
MIOBEPOYHAs CXeMa JUIS CPEeJICTB M3MEPEHHH CHEKTPaJbHOH IJIOTHOCTH
JHEPreTHYECKOH  ApPKOCTH, CHEKTPaIbHOH  MJIOTHOCTH  MOTOKA
H3IIYYEHHS, CIEKTPAJIbHOMH MIOTHOCTH 3HEPreTHYECKOH OCBENIEHHOCTH,
CHEKTpPaIbHOH MIOTHOCTH CHIIBI M3JIyYeHHs, YHEPreTHYeCKO# SPKOCTH,
83.1-836 JHEPreTHYeCKOH OCBEIIEHHOCTH, KO3 (HIIMEHTa MMyJIbCAlHH, TOTOKA H
CHJIBI M3Jy4eHHs B auamnazoHe mamuH BoaH oT 0,001 mo 1,600 mkm)
yTBepxkKIeHHOH npuka3oMm Poccranmapra ot 29.12.2018 Ne2817.
Juanazon qymH BonH oT 0,12 mo 1,1 MM,

Jlnana3oH SHEPreTH4YeCKOH OCBELICHHOCTH OT 1-10* no 2:10° Br/m
Jlnanason sHepreTHUeckoi sproctd ot 5-107 10 2:10° Br/m*-cp.
CpenHee KBaJipaTH4YeCKOE OTKJIOHEHHE CJIIHYEHHS JHEPreTHYecKoi
OCBEIIIEHHOCTH H 3HepreTuyeckoi sspkoctH ¢ (0,5 .....1,6)-10'2

2

3.2 CpencrBa mnoBepkH, yKazaHHble B TaOmwne 3, MO/DKHBI OBITH IOBEPEHBI H
aTTECTOBaHbI B YCTAaHOBIEHHOM nopsake. Jlomyckaercs Takke NMpEMeHEHHE IPYTHX CPE/CTB, He
NPHUBEIEHHBIX B Tabiule 3, HO o0ecnedynuBalOMUX onpeaeneHne (KOHTPOJIb) METPOIOTHYECKHX
XapaKTePHCTHK (POTOMETPOB ¢ TpeOyeMoil TOYHOCTEIO.

4 TpeGoBanusa K KBATH(GHKAINH MOBEPHTEIEH

K nmpoBenenuio moBepkH JOMYCKAIOT JIHII, H3YYUBIINX HACTOSIIYIO METOMKY MOBEPKH
1 PykoBojcTBO mo skcrlyaTanMd (HOTOMETPOB, MMEIOIMX KBaTH(GHKAIHOHHYIO TPYIINy HE
auke [II B cooTBETCTBHY ¢ MpaBUJIaMH [0 OXPaHe TPy/a PH IKCILTyaTalliy JIEKTPOYCTaHOBOK,
yYKa3aHHBIX B NPHIIOKEHHH K IpuKasy MuHHCTepcTBa TpyAa M cONMaNbHOM 3ammuTel PO ot
24.07.13 Ne 328H u npormeaiye MOTHBIH HHCTPYKTaX MO TEXHHKE 0€30MacHOCTH, MPOIIEIIINX
o0y4YeHHe Ha NpaBo NPOBEICHHS MOBEPKH N0 TpeOyeMoMy BHIY H3MEPEHHH.

S TpeGoBanus He30mMacHOCTH

5.1 Ilpm nposeneHHH TOBEpPKH cleAyeT coOmomaTe TpeOOBaHHA, YCTaHOBIEHHBIE
['OCT P 12.1.031-2010, TOCT 12.1.040-83, npaBunaMu 1mo oxpaHe Tpy/Ja NpH IKCIUTyaTallMH
3JIEKTPOYCTAHOBOK, YKa3aHHEIX B NPHJIOKEHHH K NpHKa3ly MHHHCTepCTBa TPyZAa U COLHATBHOR
samutel P@ ot 24.07.13 Ne 328H. OOGopynoBanue, NMpHMEHSEMOE IIPH IOBEPKE, MOJDKHO
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COOTBETCTBOBaTh TpeboBanusM ['OCT 12.2.003-91. Bosnyx paGoueit 3oHBl momKen
coorsercTBoBate ['OCT 12.1.005-88 mnpm TEMIIEpAaType MOMEIIEHHs, COOTBETCTBYIOMIEH
YCTIOBHAM IS JIETKHX (PU3HYECKHX pador.

5.2 Tlpu BBIIOJIHEHMM NOBEPKH IOJIKHBI COOMIONATHCS TpeOOBaHHs, yKa3aHHBIE B
«lIpaBunax TexHMKH Ge30macHOCTH mpu OKCILTyaTalliH 3JIEKTPOYCTAHOBOK MOTpebuTeeiiy,
YTBEPKACHHBIX MpHKa3oM Munsuepro Poccuu ot 13 suBaps 2003 r. Ne 6, a taxke TpeGoBanus
PYKOBOJZCTBA I10 3KCILTyaTallHH (JOTOMETPOB.

5.3 TlomemeHnue, B KOTOpPOM MPOBOIHTCS NOBEPKA, IODKHO COOTBETCTBOBATh
TpeOOBaHUAM moXapHO#t GesomacHoctd mno ['OCT 12.1.004-91 u wumers cpencrsa
noxaporymenus no FOCT 12.4.009-83.

6 YciaoBus nposenenns nosepku

6.1 Bce sTanbl noBepkH, 3a HCKIIOYEHHEM 0C0GO OrOBOPEHHBIX, MPOBOJST IPH
CJICYIOIMHX YCIIOBHSX:

- TEMIIEpaTypa OKpy:KaloIiero Bo3ayxa, °C 20+ 5;
- OTHOCHTEJIbHAsA BIIAXKHOCTh BO3ayXa, %, He Oojee 60+ 15;
- aTMocgepHoe aaBnenue , k[la 103 +4.

6.2 Tlomemenue, rme npoBoamTes MOBEPKA, JO/KHO OBITh YHCTBIM H CYXHM,
CBOOOJHBIM OT NBLIH, MAPOB KHCIOT H INEJIOYeii. Honyckaemslii niepenasn TeMIIEpaTypsl MpH
NIPOBE/ICHHH TIOBEPKH — He Gosee 2 °C.,

6.3 B noMeIeHu: He IOMyCKAOTCA NOCTOPOHHHE HCTOYHHKH YD H3y4YeHHs, MOIIHbIE
JIEKTPHYECKHE W MAarHUTHBIE MO,

6.4 HeoGxoaumo obecneunsars CCTECTBCHHYIO BEHTHIIALMIO /Ul CHUIKEHHMs Harpesa
KOpIYyCa H3TyHCHHEM M pacCeHBAaHHEM 3JIEKTPOIHEPrHH. EC/IH KOpIYC CTAHOBHTCS CIMIIKOM
TOPSYHM, 3TO MOJKET NIPHBECTH K MOBPEKICHHSAM.

7 IloaroroBka k noBepke

7.1 M3y4uts PykoBoacTBO mo skcruiyaraumu (hotomeTpa, noaroToBHTL 0GOpYIOBaHHE,
HCTIONB3yEMOeE IIpH [OBEPKe, K paboTe B COOTBETCTBHH C ero PykoBoacTBOM mo IKCILTyaTalHH.

7.2 Boinepxats (poToMeTps! H 0G0py0BaHHe, HCII0JIB3YeMOE TIPH MOBEPKE, B YCIOBHAX,
YKa3aHHBIX B 11.6.1 HacTosumeli MeToauku noBepky, He meHee | yaca.

8 IlpoBenenne nosepkn

8.1 Buemmnmnii ocmotp

[Ipu BHEIIHEM OCMOTPE TOJKHO GBITH YCTaHOBIIEHO:

- COOTBETCTBHE KOMIUIEKTHOCTH (JOTOMETPOB NACIIOPTHEIM JaHHBIM;

- OTCYICTBHC MEXaHHYECKMX IIOBpexIeHHH G6710koB doTomMeTpos, COXPaHHOCTh
COEMHHTEILHOTO [POBO/IA;

- U€TKOCTh HaINMKCEH Ha NaHeIH HOTOMETPOB;

- HaJliie MapKUPOBKH (THII M 3aBOJCKOI HOMeD);

QOTOMETPBI CYHTAOTCA TPOLIE UM ONE€palHIO [OBEPKH, €CIH KOPIYC, BHEIIHHE
37IEMEHTEI, OPTaHBI YIIPaBICHHS HE TIOBPEK/ICHEL.

8.2 Onpodosanue

8.2.1 Brumounts oTometp, Haxas KHOIIKY ITHTAHHS, 3allyCTHTCS caMoKaiuGposka. Ha
nuctnnee noasutes «RDY ».

8.2.2 OTKpEITh KPBIIKY NPHEMHHKOB H3Ty4eHHs (OTOMeTpa, HAIPABHTH HA HCTOYHUK
H3JTy4eHus u3 cocrasa BOT u naxkats knonky «Skan/Escape». sMepenue mmmTes okoso
10 cex. [anee naxumas kuonky «Crpesika NpaBo» NpOJIMCTATh NOKA3aHHUS.

8.2.3 ®oromerpel cumTarOTCH NPOIIEIHMHE  ONEpalHI0  OonpoOOBaHMA, eciH
YCTAHOBIICHO HAJIMYME NIOKa3aHHH NIPH OCBENICHHH HCTOYHMKOM H3/Ty4YeHHS.



8.3 Onpenesenne MeTpoornueckux XapaKTEePHCTHK

8.3.1 Onpenenenne orHocHTEeALHOI norpemHocTH usmepennii 30 Ha paGounx
AnuHAX BoJH (oTomerpa 305, 312, 320, 936, 1020 um

8.3.1.1 Ilpu onpexenenue OTHOCHTENBHOM NOTPEITHOCTH H3MepeHuit 3Havyenuit 0 Ha
pabounx mmmax BomH 305, 312, 320, 936, 1020 um (oTomerpa ITANOHHBIH HCTOYHHK -
kceHoHoByio sammy THna JIKcIl-120 u3 cocrasa BT, ycranasnusaior Ha (ukcHpoBaHHOM
PacCTosHUM OT (OTOMETPa, H ONpPENeNsIOT oTHOmEHHE S()) H3MEepeHHBIX 3Ha4yeHuit D0 [()),
Br/™’, hoTomMeTpa K 3HauYeHHAM DO ITATOHHOTO HCTOYHHKA H3 COCTABA BOT E°(L),Bt/v?, ¢
ydeToM curnaios J(1), Br/m%, COOTBETCTBYIOLUMX DPACCESHHOMY U3iyueHHio. Jlns usmepeHus
cursana J(A), Br/v’, ua pabounx mmHax Boan 305, 312, 320 um nepen (oromerpom
ycraHaBiuBaetcs ceetopunstp TMna JKC — 4 u3 cocrasa BOT, HENpO3paYyHblii B auManazoHe
AmiH BOJH 0T 290 xo 400 mM. [lns u3MepeHus curaana J(\), Br/v?, Ha paboYuX MIHHAX BOJH
936 1 1020 um nepen doToMeTpoM ycTaHaBIHBaETCS ceetouiibTp THIA C3C — 21 U3 cocrasa
BOT, Henpospaunklii B tanasone s 8o ot 0,75 10 1,10 MKMm.

Pesynerar i —ro u3mepenus curmanos nosepsieMoro oromerpa S;(A), HOPMHPOBAHHBIX
Ha 3HaueHus D0 sranoHHoro uerounuxa E°(L), BT/m°,paccunTsiBeTcs 0 bopmye 2:

L(A)-]; (A
501) = —;é)ﬁ @)

8.3.1.2 Perncrpammio noxasauuii (poromerpa I (L), B'I‘/Mz, u J(L), B, [IPOBOJASAT
noouepenHo 5 pas. Jlnd Kakaoi IMHBI BOJIHBI ONpPENENAOT CpelHee apH(MEeTHUECKOe
3HaueHHe S(A). OTHOCHTeIBHOE cpeancxkpanparnyeckoe otkinonenns (CKO) S, pesynsratos
H3MEPEHHH JUIS N HE3aBHCHMbIX H3MEPEHHI PAaCCUHTHIBAIOT 110 dbopmye 3:

S = S:(2))2
S, = J 1 G- si() -
S(A)n(n-1)
TI€ N - YHCIIO HE3aBHCHMBIX H3MEPEHHIA.
8.3.1.3 OTHOCHTe/NBHAS MOTPEINHOCT u3mepennit 30 ©) Ha paGounx anmuHax Boiw 305, 312,
320, 936, 1020 H™M doToMeTpa paccUHTHIBAIOT 11O dopmye 4:

©=100] S()—1| (4)

8.3.1.4 ®otomerpsl cunTaoTCs NPOLIEIIIMMH ONEPANHUIO TIOBEPKH, €CJIH OTHOCHTEILHAS
HorpeimHocTe u3MepeHud 30 @) Ha paboyux IIHHAX BOJIH 305, 312, 320, 936, 1020 um
(oromerpa He npespmmaet 10,0 %.

8.3.2 Onpenesnenne cnexTpaabnoro paspemenusi poromerpa

8.3.2.1 CnektpaisHoe paspeinenue oTometpoB mHa paGoumx mmmmHax Bomm 305, 312,
320, 936, 1020 HM ompeseNSIOT ¢ HCTOTB30BAHHEM dorommona OJI 288 (nanee — dhotommona) u
MoHoXpomaropa MJIP wu3 cocraa BOT no pesymsraram H3MEPEHHH OTHOCHTENILHOI
CIEKTPAIBLHOH 4yBCTBHTEILHOCTH [10BEPAEMOTO doromerpa Ha paGounx amunax BomH 305, 312,
320, 936, 1020 um u onpenencHus eé nonymrpuHel. QotomeTp H (oToaMOA MooUepesHO
YCTaHABIIHBAIOT 32 BBHIXO/IHOH IIEIbI0 MOHOXpOMaTopa u3 coctasa BT Takum obpa3om, 4ToOBI
HOTOK  MOHOXPOMATHYECKOr0 H3Iy4YeHHs OCBEIIA] AIepTYPHYIO auadparMy ImoBepseMoro
(otomerpa. Iokasanms ¢oroamona I'(A), Br/v?, nosepsiemoro goromerpa I(X), Br/m?,
PETHCTPHPYIOT MOOYEPEHO MATh pa3 Ha pabounx AmMHax BosiH (305 + 5) BM, (312 = 5) um,
(320 + 5) nm ¢ marom 1 Hm. 3aTem 3a BBIXOTHON MIENBIO MOHOXpOMAaTopa YCTaHaBIMBAIOT
cBeToGuibTp THIA XKC - 4 M PErHCTPHPYIOT NOKa3aHHS doromuona J°(A), Br/v?, u MIOBEPSAEMOTO
dboromerpa J(1), Bt/n>, COOTBETCTBYIOIIHE PACCETHHOMY H3/TyYEHHIO.

8.3.2.2 JIns u3Mepenuit Ha pabouMX JUIMHAX BOIH (936 + 5) Bm u (1020 + 5) BM nepex
¢oromerpom ycranaBHBaeTcs ceetounbTp Tuma C3C - 21, Henpo3pauusii B Hanasone JUTHH
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. 2
BosH ot 0,75 mo 1,10 Mxm. Pesynstar i-ro u3Mepenns D0 §; (L), Bt/M” paccunThiBaroT mo
3HAYUCHHAM OTHOCHTENBHOH CHEKTPaIbHOM 4yBCTBHTENbHOCTH S°(A) GOTOAMOMA M OTHONIEHHIO
3HA4YCHHH H3MEPEHHBIX CHTHANIOB 1O Qopmyie (5):

° iA)-1i(4
S;(1) = S (A)%'I—;% 5)

8.3.2.3 QoTOMETPBI CUHTAIOTCS NPOIIEANIMME OTIEPALHIO MOBEPKH, €CIIH CNEKTPaIbHOE
paspelienne Ha pabounx amunax Bon 305, 312, 320, 936, 1020 uM He npeBbimaet 3 HM.

8.3.3 Onpenenenne nuanasona m3mepenns 0 M OTHOCHTEIbHOI MOrpPemHOCTH,
BO3HHKAIOIIeH H3-32 0TKJI0HeHHH KodypPHunenTa THHEHHOCTH 0T eMHAIBI

8.3.3.1 Onpeneneane auanazona H3MEpPEHHS  3HEPreTHYECKOH  OCBEIEHHOCTH
COBMEIIAIOT C ONPEIEICHHEM OTHOCHTEIBHOH MOTPEIIHOCTH, BO3HUKAIOIIEH H3-332 OTKIOHEHHIA
Ko3pduumenta tuHeiHOCTH OT eaWHMIbL. Ui 3Toro NPOBOJMTCS JUIA ONpENeNeHHs T'PaHHIl
Auanasona usmepernii 0. Ha BOT ycraHaBIMBaIOT HCTOYHHK H3/Ty4eHHS namny tuna KI'M u3
cocrasa BOT, mpm stoM paccrostHMe Mexay moBepseMbIM (poToMETPOM W HCTOYHHKOM
M3JTy9EHHUS BRIOHPAIOT TAaKMM 00pa3’oM, YTOGBI 0KA3aHMs TOBEPSEMOTO doromerpa I; [Br/m’]
COOTBETCTBOBAlM BEPXHEH TrpaHHLle aMana3oHa H3MepeHudt DO, ykasaHHOM B nacropre
noBepseMoro ¢otomerpa. YcTaHaBIMBAOT (GUIBTP M3 coctasa BAT ¢ K03 pHIHEeHTOM
NPOIYCKaHHs T ¥ PErHCTPHPYIOT Mokasanus [, Br/m?, W3mepenus npoBoasT mooyYepenHo 5 pas.
Koaumment nmuneitnocru K paccuntsiBaroT no dopmye 6:

K= C—:) g1 6)

8.3.3.2 Cpenneapndmernyeckoe 3nauenne K onpemensior mo pesyibTaraM [ATH
u3mepennd, CKO pesynbratoB usmepenmii onpexensior mo opmyne (5). OTHocHTeTbHAsS
NOTPEMHOCT,  oTomMeTpa ©; B MPOLEHTAaX, BBI3BAHHYIO OTKIOHEHHEM OTKIOHEHWI

KO3 pHuHEeHTa IHHEHHOCTH OT eMHHIBI B paboYeM aManas’oHa u3mepenuit D0, onpenensior
no popmye 7:

©,=100 | K-1| (M

8.3.3.3 VcranaBnHBAalOT JONONTHUTEBHBIH Oc1abuTeNs U3 coctaBa BOT Takum obpasom,
4To0bl 3HaYeHHe D0 OT HCTOYHHKA W3JIYYEHHS YMEHBIIMIOCH HA nopsaok. Peructpupyror
nokasauus I;, I, Br/m’, PacCUMTHIBAIOT COOTBETCTBYIOIIEE 3HAYEHHE  OTHOCHUTEIBHOM
norpemHocTd ©,. M3Meperus nosropsior, ymenbias 3nagenune D0 Ha NOPAIOK A0 TOCTHKEHHS
HIKHEH TIpaHHUB! jnanasoHa usmepenuii 0. [lo pesyasratam H3MEPEHHH ONpeneIsioT
TpaHHUBl AHana3ona uamepenuii 0.

8.3.3.4 DOoTOMETpPHI CYMTAOTCA MPOIIEIIIHMHA ONEpalHi0 MOBEPKH, €C/IH JHala3oH
u3meperus DO cocrasnser ot 1.0:-107 no 1,3:107 Br/™’, a oTHOCHTeNbHAS MO PELTHOCTE,
BO3HMKAIOMAsA H3-3a OTKIOHEHHH KOI((HIUHMEHTa NHHEHHOCTH OT eIMHHIEI B pabodeM
AuanasoHa usMmepennii 50, He npessimaet 15,0 %.

8.3.4 Onpenenenne 0THOCHTEILHOI MOTPENIHOCTH YIIOBBIX XapaKTepPHCTHK

8.3.4.1 Ilpn M3MepeHHH 3aBHCHMOCTH YyYBCTBHTENLHOCTH OT yria INajeHus MDOTOoKa
H3JIy4eHHs (QOTOMETp YCTAHAB/IMBAIOT HA HEIOABHIKHOE IUICYO roHHOMeTpa M3 coctaBa BOT.
Ha nozsrixHOe IT€40 rOHHOMETpa YCTaHABIMBAIOT HCTOYHUK u3ny4eHHs - namimy tana JIJIC-30
u3 cocraBa BIT. Perucrpupyror mnokazamus (), Br/v?, nosepgemMoro ¢oromerpa B
3aBHCHMOCTH OT YIJIa MAJCHHA INO0TOKA M3JIyYeHHs @ B mpexenax ot 0° mo 2,5° ¢ marom 1,0°.
Ilokasauns oromerpa 1(o), Br/v?, s yria @ HOpMHPYIOT Ha nokasanue doromerpa I(@g) (¢),
Br/™M%, mpu HOpMalIbHOM YTJIE MaJeHHsl TOTOKA H3IYYEHHs DPABHOM (. PacCUMTBIBAIOT
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OTHOCHTE/ILHYIO  NOIPENIHOCTb ~ YITIOBBIX ~ XapaKTePHUCTHK (oTomeTpa ©;  BEI3BAHHOM
OTKJIOHCHHEM YTJIOBOH 3aBHCHMOCTH YyBCTBHTEIBHOCTH oToMeTpa 1o dopmysie 8:

100 - (—&——- 1) @®)

@3 I (p'0)coseg

8.3.4.2 ®OTOMETpPHI CYHTAOTCH MPOLIEANIHMHA ONepalui0 TOBEPKH, €CH 3HAueHHE
OTHOCHTE/IbHOH ~ NOTPELIHOCTH  YINOBBIX  XapaKTePHCTHK (oromerpa ©; BBI3BaHHOI
OTKJIOHEHHEM YIJI0BOH 3aBHCHMOCTH 4YBCTBHTEIBHOCTH (hOTOMETpA, He npeseimaet 10 %.

8.3.5 Onpenesnenne oTHOCHTEILHOI norpemnoctu pacyera OCO u OCIIB
8.3.5.1 OtHocuTensHyo norpemuocts pacyera OCO u OCIIB Os pacCUHTHIBAIOT 10
¢bopmyne 9:

100 (X= Xy7)
® 5§ = ———= (9)
Xar
TAI€ Xyr - STAJIOHHOE 3HAYEHHE TOJIIMHBI 030HHOIO CJIOA, KOTOPO€ pacCUYHTEHIBAECTCA MO

bopmyne 10:
Xar = Eo(A) exp [-k(3)] (10)

rae E(L) — 30 na mosepxHocTH 3eMiu Ha paboYHX JUTHHAX BOJH, BTsz;
Eq(A) — 30 3a armocdepoit Ha paGounx wmHax BoH, Br/m%;
k(L) — nokasarens nornomenus ozona (mapos Bozs1), cM™.
3nadenns D0 3a atmocepoit Ha paGodMX UTMHAX BOJNH M IOKA3aTeNs IOTJIOIEHHA
030Ha (NapoB BOAbI) mpHBexeHs B TaGmume 3 (IL.IL T ymuH. CymMMapHsIi 030H B atMocepe.
CII6: Tumpomern3par, 1983 r. — 241 c.).
Tabmua 3 - 3uavenns D0 3a armocdepoit

A, HM Eo(A), Br/m® | k(L), em
305 0,574 3,87

312 0,738 3,64

320 0,831 3,12

940 0,795 0,349
1020 0,543 0,214

8.3.5.2 ®oTomeTp curTaeTCs NpOLIe UM OInepalHio IIOBEPKH, €CIIH OTHOCUTEIbHAS
norpemnocTs pacuera OCO u OCIIB ue npepsimaer 10 %.

8.3.6 Onpenenenne npenena 1omyckaemoii 0CHOBHOMN 0THOCHTEILHOI MOTPEemHOCTH
H3mepenmii 0

8.3.6.1 OTHOCHTENBHOE CpeIHeKBAIPATHYECKOE OTKIOHCHHE Pe3yIbTaTOB H3MEpeHHi S
AUl N HE3aBHCHMBIX H3MEPEHHI Onpeaensior no gpopmyne (3).

'panuLy OTHOCHTEIBHOM HEHCKITIOYEHHOI CHCTEMaTHUECKO! NIOTrPEeIIHOCTH YHEPreTHYECKOM
OCBEILICHHOCTH ONpPEeAENsIOT 1o Gopmyie 11:

0,=11" / 5167 (11)

VcTouHHKaMH HEHCKITIOUEHHOH CHCTeMAaTHYeCKOi norpemxoctd (HCII) sensrores:

©) - oOTHOCHTENbHAS IIOrPEMHOCTE H3Mepenuii D0 Ha pabouux [uTHHAX BOJIH, %

©;— OTHOCHTEIIBHAS NOrPENIHOCT, BO3HHKAIOWIAN H3-332 OTK/IOHEHHl Kko3hdunuenTa
JIMHEHHOCTH OT €IMHHIIbI B paboyeM ananasona uamepenuit D0, %;

©3 — OTHOCHTENBHAS TOIPEIIHOCTE YTJIOBBIX XapAKTEPHCTHK, %;

©4 — OTHOCHTEJIBHAS MO PEIIHOCTE TATOHHOTO HCTOUHHUKA U3 cBHIeTenbCTBa HA BOT, %:;

©s — oTHOCHTe/IbHAs morpemHocTs pacyera OCO u OCIIB, %.

7



8.3.6.2 [Ipenen nomyckaeMoii OCHOBHOM OTHOCHTENBHOM morpemHocTd H3Mmeperus D0 Ag
paccuMThIBAIOT 110 hopmyite 12:
33-, 63
— _ j=1%0
Bo=K Sz =K [Z5—+5§ (12)
rae K - xoa(dHLUMeHT, onpeseseMblii COOTHOIEHHEM CIyYaiHOH M HEMCKIIOYeHHOH
CHCTEMATHYECKOH MOrpelIHoCTelH, BIYucIseMoH o Gpopmye 13:

_ t50+60

So'i'ﬁ

(13)

rae t — koadduuuent Creronenta (t=2,776, npu goBepuTeIbHOM BepoaTHocTH P=0,95 1
YHCJIe H3MEPEHHH n=35);

So — CKO pe3ynsTaToB H3MEpeHHH I8 N HE3aBHCHMBIX H3MEPEHHH pacCUHTAHHOE IO
bopmye (3).

8.3.6.3 ®oTOMETphl CYMTAIOTCS NPOIIEJIIMMH ONEpAlMIO TOBEPKH, €CIH IMpeen
JOIycKaeMoi OCHOBHOH OTHOCHTENIBHOM norpemHocTH u3mepenuit D0 He npesbimaet 30 % .

9 O®OPMJIEHHME PE3YJIbTATOB IIOBEPKH

9.1 Pe3ynbTaThl H3MepeHHI 3aHOCATCS B IPOTOKOJ (MpHIOKEHHE A).

9.2 ®otoMeTphl, MpOLIEIIIHE MOBEPKY C MOJOKHTENBHBIM PE3yJIbTaTOM, NPH3HAIOT
TOAHBIM H JIONYCKAlOT K NpHMeHeHHI0. Ha HHMX BbIgaeTcs CBHIETENBCTBO O IIOBEPKE
YCTAHOBJIEHHOH (OPMBI ¢ YKa3aHHeM MOoJy4eHHBIX 1o 1.1, 8.3.1 — 8.3.5 dakTruueckux 3HauyeHUH
METPOJIOTHYECKHX XapaKTepHCTHK (poToMeTpa M (M/IH) HAHOCAT OTTHCK ITOBEPHTEILHOTO KieiMa
B COOTBETCTBHH ¢ nprka3om Murnpomropra Poccuu ot 02.07.2015 1. Ne 1815 «O6 yrBepxaeHHH
NopsiKa MpPOBEJCHHS II0BEPKU CpEACTB H3MepeHHH, TpeOoBaHHA K 3HAKY TIOBEPKH H
COZIEP)KAHHUIO CBH/IETENILCTBA O IIOBEPKE.

9.3 dotomeTphl, NpOINEAIIAE TOBEPKY C OTpPHLATEIBHBIM pe3yJbTaTOM, INPH3HAIOT
HENIPHIOJHBIMH, HE JOMYyCKAIOT K TMPHMEHEHHIO M Ha HHX BBIJAETCS H3BEIICHHE O
HENPHUIOJHOCTH B COOTBETCTBMH C TpeOoBaHHsAMH mnpuka3a Munnpomropra Poccuu ot
02.07.2015 r. Ne 1815 «OG6 yTBepXkICHHH NOPAJIKA NPOBE/ICHHS MOBEPKH CPEACTB H3MEPEHHH,
TpeOOBaHHUs K 3HAKY [OBEPKH H COJEPKAHHIO CBHAETE/ILCTBA O NOBEpKeY.

\

HavanpHUK Hay9HO-HCC/IEI0BATEIbCKOIO OT/AEICHHS P.B.Munaes

Hauanpuux naboparopun

C.U. AneBckuii

Hawansuuk naboparopuu O.A. MuHnaesa
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NPHJIOXEHME A
(O6sa3arenbHOE NPHIIOKEHHE)

k Metozuke nosepku MIT 049.M7-19 «®otomerpst MicroTOPSII»

®opmMa NpOTOKOIIA IIOBEPKH

[Iporokon nepsuyHOi/MepHOAHYECKOl TOBepKH No

3aBojcKoit HOMep:

OT « »

20 roza.

Hara BeImycka:

Cepust ¥ HOMep KIieiimMa peIbITyIIeH TOBEPKH:

[Ipunaanexamee:

IloBepeHo B COOTBETCTANH C METOIMKOM NOBEPKH:

C npuMeHeHHEM 3TaIOHOB:

YCoBHs NPOBEICHNUS IOBEPKH:

TeMIEepaTypa OKpyKalomeii cpeasl

OTHOCHTEJIbHAs BIIaXXHOCTh

aTMocdepHoe IaBlIeHHEe

Pe3ynbTaThl onpesienieHus Me

OC;
%o;
kl1a.

POJIOTHYECKHX XapaKTEPHCTHK:

Mertponoruyeckue Homunanbnas U3mepenHoe 3akmo4eHne
XapaKTepPHCTHKH BEIHYHHA / 3Ha4YeHHE
MOTPEeITHOCTh
3akmoueHne:
IToBepuTens: / /
[loamuce (2500
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1. BBenenmue

MicroTOPSII - 3T0 py4HOH MHOTOMOJIOCHBIH COMHEYHBIH (OTOMETP, CHOCOOHBIH H3MEPSTH
ONTHYECKYIO TOMIHHY aspo3ons (AOT) u npsamMoe conHeYHOE M3/Iy4YeHHE B Kakao# monoce. [lo BeiOOpY,
MicroTOPSII cniocoGeH BeIBOMTE ¢TOA0 BOASHOrO napa (Takke Ha3bIBaeMbIH OCaKJ1aeMoi BOJIOH).

1.1 Tlpunuun pefictBua. [lpubGop ocHameH naTeio (5) TOYHO BBHIPOBHEHHBIMH ONTHYECKHMH
KOJITAMATOpaMH C MOJTHBIM 0030poM mons 2,5°. BHyTpeHHHE NeperopoJKH TakKe BCTPOEHBI B YCTPOMCTBO
IUIS YCTPaHEHHs BHYTPEHHHX OTpakeHuil. Kax bl kaHan cHaOXeH y3KOIOIOCHBIM HHTep(epeHIIHOHHBIM
dumsTpoM u HOTOAMOAOM, MOAXOAAIMM /Ui ONPEIENCHHOro JHWanasoHa JTHH BoH. Kosummarops!
3aKJTFOYEHBI B ONITHYECKHUH 010K W3 JIHTOTO aIFOMMHHSA U1 CTaOHILHOCTH.

ConHeuyHas MHIIEHb M yKasareib B cOOpe MOCTOSHHO NPHKPEIUIEHbl K ONTHYECKOMY ONOKY H
BBLIPOBHEHBI 4TOOBI 00€CNeYnTh TOYHOE BHIPABHHBAHHE C ONTHYeCKHMMH KaHanamu. Korna msobpaxenue
COJIHLIA HAXOJMUTCS B LEHTpe «ObIuif r1a3» COMHEYHOH MHMIIEHH, BCE ONTHYECKHE KAHAIIBI OPHEHTHPOBAHBI
MpsSIMO Ha COJIHEYHBIH mucK. HeGonbloe KOMHYECTBO OKOJIOCOJHEYHOIO M3IYYCHHS TAKXKe yNaBIIHBAcTCH,
HO OH BHOCHUT HE3HAYMTEIbHBIA BKJIA/ B CHIHAL.

Usnyuyenne, 3aXBauyeHHOE KJIMMATPOHOM H TOJIOCOBBIM (DHIBTpAaMH, H3TydaeTcs Ha (OTOXHOBL
co3gaBas 3JIEKTPHYECKHI TOK, KOTOpBIi IPONOPLHOHAIEH H3Ty4aeMOH MOLIHOCTH, IM€peXBadeHHOH
doTonmonamMu. DTH CHrHAIBl CHayala YCHIMBAIOTCS, a 3aTeM NpeoOpasyroTcs B UU(POBOH CHIHAN C
MIOMOIIBIO aHATOTO-1IH(POBOro Npeodpa3oBaTesis BHICOKOrO pa3peleHus.

Curnans! oT $otoanoaos obpabarsisatorcs mocnenosarenbHo. Oanako npu 20 mpeodpasoBaHUAX B
CEKYHJIy Pe3yJIbTaThl MOJKHO PacCMaTPUBaTh TaK, Kak ecliM Obl JOTOAMO/IB! CYUHTBHIBATTHCE OTHOBPEMEHHO.

AOT u cTo6 BOASHOTO Napa ONpe/Ie/IAIoTes HCX0 s 13 3aKkoHHOCTH byrepa-JlamGepra-bepa.

OnTHyecKas ryOHHA H3-3a PATHEBCKOTO PACCEHBAHMS BEIMHTAETCA W3 0OIIeH ONTHYECKOH TTyOHHEL
gy100BI oyunTh AOT.

OnTHyecKas TTyOHHA OT JPYTHX TpPOLECCOB, TakuxX Kak mornomenue O3 u NO2, urHopupyercs B
MicroTOPSII.

Cron6 BOISHOTO Mapa ONpeNeNseTcs Ha OCHOBAHWH H3MepeHHH npu 936 HM (MK MOTJIOMEHHS
Bozbl) ¥ 870 aM wim 1020 uM (6e3 mOrIOMEeHHs BOASHBIM MapoM).

Boiee mopoGHOe onicante (yHKIMOHHPOBAHHS MPHGOPa BMECTE € MPOLEYPaMH KaTHOPOBKH
COZIEP)KHTCS B CONPOBOAMTEIIBHOM JIOKyMEHTE Ha cTp. 39.

1.2 OcHOBHBIE 0CO0EHHOCTH

+ Bricokas TOYHOCTH. BHICOKOKa4eCTBEHHbIE (PUIBTPEI BCTPOEHBI B KOPIYC H3 JHTOr0 alIOMHHHI,
KOTOPBIH 0fecreunBaeT TOYHOe, CTaGHIBHOE ONTHYECKOE BhIpaBHUBaHHE. ManomymMHas S/1eKTPOHHKA H 20-
GUTHBIH aHATOro-UHdpPoBOi mnpeobpasoBarelb O0OECIEUHTh BBICOKYIO JIHHEHHOCTh, pa3pelicHHe H
JMHAMHYECKHH Mara3oH.

« ITpocToTa Henonb30Banus. s MpoBEACHHS H3MEPEHUH HE Tpebyercs 3Hanue KomnbtoTepa. [locne
TOro, KaK BBEEHBI reorpauyeckie KOOPIMHATHl MECTAa M3MEPEHHs, NMPOCTO HABEHTE H3MEPHTEIbL Ha
COJIHIIE, BEIPOBHANTE M300paKeHHE CONHNA C SOJOYKOM H HAKMHTE KHOIKY. Uepe3 HECKOJIBKO CEKYHI
pesyisTar OyaeT oTobpaxkarses Ha JKK-mucree.

« TMopratuBHOCTH. HeGobioe MOPTATHBHOE YCTPOHCTBO - BCE, YTO BaM HYXKHO JUIA M3MEPCHHA.
Hukakux JOMOJIHATETBLHBIX KOMITBIOTEPOB HE HAZO.

» Kommsiotepusiit untepdeiic. Ilocnenosarensublii nHTEpdeiic NO3BOAET NEPEaBaTh NAHHBIC H
JMCTAHIMOHHO YIPaB/IaATh mpubopoM ¢ moboro kommbiorepa. [Ipocroi TEKCTOBBIM MPOTOKOJ Jenaet
mpolece JIerkuM W HajaekHbM. Crenuanu3sHpoBaHHOE MNPOrpaMMHOE obecrniedeHHE U1 YIIPABJICHHA
JIAHHBIMH JIOCTYITHO B Ka4€CTBE OIIIHH.



* unTepdeiic GPS. MicroTOPSII moamepsxmBaer mporokon csssu NMEA 0183 u Moxer GbITh
TOZKIIIOYCH HETMOCPEACTBEHHO K MOpTaTHBHOMY npueMHHKY GPS wyepes mocienoBarensHbli Kabes.
[Ipuemuuk GPS He sBnsercs 06g3aTeIbHBIM.

* MrrOBeHHBIE pe3ynbTaTsl. ANropUT™EI Beraucaerns AOT, OCBEMEHHOCTH ¥ OBIIEro KOJTHYecTBa
BOJIHOTO napa nporpamMmupyrotes B MicroTOPSIL, m pesynsratsl BceX COXpaHEHHBIX CKAHOB MOYKHO
yaobHo mpocmatpuBate Ha JKK-mucruiee. HeoGpaGoTaHHbIe naHHBIE TakKe XpaHATCsA, YTOOB! MO3BOJIHTE
PETPOCICKTHBHBIE KOPPEKTHPOBKH KATHOPOBOYHEIE KOHCTAHTEHI.

* OHeproHe3aBHCHMas NamsTe. HeoGpaGoTaHHBIE IaHHBIE, cobpannsie MicroTOPSII, a Taxxe
PE3YTIETaThl PACYCTOB XPAHATCS B SHEProHe3aBUCHMOM mamsatH. Kaxias To4ka NaHHBIX IOMEYEHa JaToil,
BPEMCHEM, KOOPIMHATAMHM YYaCTKa, COJNHEYHBIA Yroy, BHICOTOH HAaI YPOBHEM MOpS, MaBlEHHEM H
TEMIIEpaTypoii.

* broukerneii. braronaps BHEIpeHHIO HOBEHINMX TEXHONIOTHM, CTOHMOCTE HHCTpYMEHTa ObLia
CHHJKEHA 3TO COMOCTaBHMbIE CONHEUHBIE POTOMETPEI, €3 yiepa uisi TOYHOCTH HITH (yHKIHIA.

2 BpIcTpBIii cTapT
2.1 Bxarounre

Yrobel Brmoynts MicroTOPSII, naxvute kaonky BKJI / BBIKJI IpUMEpPHO Ha 1/2 ceKkyHIBL
IIpudop He Gyaer pearupoBaTh Ha KpaTKoe NPHKOCHOBeHHe. B TeueHme IPEMEPHO 2 CEKYHJ Ha JHCILIeE
oroOpaxkaercs coobmenue «IIposepka 06OpyHOBaHHUSI» W HOMEp BEPCHH IMPOIIMBKH, 3arpyK€HHOH B
npubop.

B teuenue cnenyrommx 2 cekyHn «/HANMATH3AIMS - IePIKATh B Kypce» coobmenne oToOpaxkaercs.
JlepXkuTe BEpXHIOK KPBIIKY OKHA 3aKpBITOM, NMOKa Ha MCIUIEE He MOABHTCA Haxmuch RDY (pexum
TOTOBHOCTH).

YT00bI BRIKTIOUHTE IPHGOP, cHOBa Haxmute KHOMKY ON / OFF. BEIKIIOYHTCS TOIBKO KOTIA Oyner
B Pexxnme roToBHOCTH. B mpOTHBHOM clyuae KHONKA BK/IIOYEHHS / BBIKJIIUYEHHS HEe AKTHBHA. Hns
BO3BpaTa B PEXHUM FOTOBHOCTH M3 JIH0DOr0 APYroro pexmma HaxuMalite kHonky Scan / Escape, noka Ha
KK-nucree He noseuTes coodmenne RDY. Bee KHOMKH HEaKTHBHBI BO BpPEMsl CKAHHPOBaHHS U3MEPEHHH.
Cueryuk aBTOMaTHYECKH OTKIIOYATCS Yepe3 10 MHHYT Ge3neicTRas.

2.2 CtpykTypa MeHI0

Bcee Hactpoiiku ans MicroTOPSII focTymHBl Yepes ApeBOBHIHOE MeHIO. B BEPXHEH 4acTH MEHIO

CTPYKTYP2 - 3TO PEKHUM FOTOBHOCTH, IZie IpHOOp rOTOB K POBEICHHIO H3MEPEHHH B 0ToOpakaeT

Crenyronryro uHGOpMALHIO:
Lli)cation l_l\l:: code

RDY Glens..ID=01
12Sep06 7:09:00

Ready mode
indicator

Universal
time

Ecin uMs BHIOPaHHOTO MECTONIONIOKEHHS HMEEeT [UIMHY 6 CHMBOJOB WM MEHee, OHO OyjeT
0TOOpPaXKaThCs IMOTHOCTHIO.

B mpotuBHOM ciyyae 0TOGpaxaroTcss TONBKO IeEPBBIE 5 CHMBOJOB, 33 KOTODHIMH CIEAYIOT JBE
TOYKH, 0003HaYaIOMIHe [IPOI0KEHHE.

HazBannsie MecTononoxenns MoryT 6biTh ycTanosnensl ¢ [TK gepes mocnenosaresbHblil nopT. Cwm.
«IIybT AMCTAHIMOHHOTO YNPABICHHs» HA CTPAHUIE 25 1A TIOTYHeHHs TOTIOTHATEIBHOM HHMOpPMALIHH.

nozapodHocTH. Eciu Hemone3yeTcs: BBeieHHOE BPY4YHYIO (HEHa3BaHHOE) MECTOIOJIOKEHHE, TOTAA B
HMEHH MECTOMOJIOKEHH s 0ToOpaxkaercs «Pydroi».



WnenTHOHKAIMOHHBIH KOJ ABIAETCH HACTPAHBAaEMBIM IIOJIE30BaTENieM HOMEPOM, KOTOPBIi
COXpaHs€eTCs MPH KaXKIOM CKaHHPOBAHMH. JTOT HOMEP MOKET OBITh yBeJH4YEH / YMEHBIIECH C IOMOILBIO
knaBuml A wm V¥ B pexuMe TOTOBHOCTH. Ero mnempi0 sBISETCSs XPaHEHHE BCIIOMOTaTeIbHOH
T0JIb30BaTeNILCKOH HH(pOpMaIUK, TakoH Kak yclIoBHA HeOa BO BpeMs H3MEPEHHS HIIH KOJI OIlepaTopa M T. [I.

JlocTynm K MEHI0 MOXKHO IOJIyYHTh, Ha)KaB KJIABHIIY MeHI0 / BBOJAa B PEXHME TOTOBHOCTH.
VYnpomennas CTpykTypa Bcero MeHIO 1oka3aHa Ha pucyHke 1. B npezenax oHOro ypoBHS IepeMeIaiTech
¢ noMombio KnaBum A win V.

Boiigure Ha Gomee HH3kWil ypoBeHb, HaxkaB P win Enter, H BeliMTe B BepXHEE MEHIO, HAXaB
Escape i < (Escape ToJBKO IpH peakTHPOBaHHM 4ucel). Bee HaCcTpoHKH, NOCTYMHBIE Yepe3 CHCTEMY
MEHI0, onucansl B riuase 3 «Hacrpoiika» Ha cTpanune 7.

[Ipy pelakTHPOBaHHWH pa3IHYHBIX HACTPOEK OOLIMM IMpaBHIOM sBisercs To, yto A wm ¥V

YBETMYHMBAThL / YMEHBINATEL BEIOPAHHEL (0OBIYHO MOYEPKHYT), B TO BpeMs KaK KIaBHIIH P> W € U3MEHSIOT
BBIOOP.

[ ) 2.3 Ilepen nepBbIM H3MEpPEHHEM

Jlns uzmepenns AOT HeoOXoauMO NpaBHILHO HHHIHATH3HPOBATH HECKOIBKO
nHactpoek MicroTOPSII. Onu BrimroyaroT:
1. Vausepcansuas gara u spems (UT). Beibpas UT juis cpokos MicroTOPSII
TOT MapaMeTp HE 3aBHCHT OT MecTomosoxeHus. JKenaemas To4HOCTB + 20 CEKYHIL.
CMmoTpuTe «YCTAHOBKA BPEMEHH H JaThl» HA CTPaHHLEe» 7.
2. Feorpaduyeckne KOOPAWHATEL MECTa H3MepeHHs. TOYHOCTE 0 5-MHHYTHOIO yria
JI0CTATOYHA KaK JUIs IMHPOTHI, TAaK | Utsi gonrothl. Cm. ['naBy 3.3 Ha ctp. 13.
I'eorpathuueckne KOOPAMHATEL MOXKHO BBIOpaTh Ha Kapre (Macurrad 1: 5 000 000 umn
Gonbine), onpesensercs ¢ nomomsio npueMHuka GPS mim momydeHO B MECTHOM
METeopoJorHYeckoM  Olopo.  MecTtononoxenue  HHCTPYMEHTAa — H3HAYAIBHO
ycranosneHo s Glenside, PA.
3. Bricota Mecta u3MepeHHs. HacTpoika BBICOTBI HE HCIIOJNB3YETCs HH B KaKHX
pacyerax B Bepcun conHedHoro doromerpa MicroTOPSIL. O cymecTByeT TOJBKO B
03HAKOMHTENBHBIX 1eaX. CM. «BbicoTa HaX ypoBHEM MOpPS»
4. At™ocdepHoe naBienue Ha Mecte u3mepenns. Ecm MicroTOPSII #e obopynosas
JIOTIOTHHUTEILHBIM JIaATYMKOM aTMOC(HEpPHOro AaBJIeH s, MOXKHO HCIO/IB30BaTh CPEAHES
NaBjleHHe Ha CTaHUWHW. ECIM NaT4dK JaBJIEHHS BCTPOEH, TO CTAHUMS JaBICHHE
nomkHo ObITh yctaHoBieHo Ha 0000. B mpoTHBHOM ciydae I0JIb30BATEIBCKOE
NpelyCTAHOBJIEHHOE JaBJCHHE CTAHIMM HMEeT NPHOPHTET Hal H3MCPCHHBIM
nasnerneM. Cmotpute «/laBiaenne» Ha crpanue 20. OcTanbHble HACTPOHKH IOJDKHEL
OCTaBaTbCcsi HA 3aBOACKHX HacTpoiikax. VM3MeHeHHe OTHX HACTPOEK MOJIKHBI
BBINOJHATECA TOJMBKO ONBITHBIMH ITOJIb30BATE/IAMH, HMEIOMIUMH [1OJTHOE NOHHMaHHE
BHyTpeHHell pabora ycrtpoiictBa. B ciydae HeNpeIHaAMEPEHHOro H3MCHCHHA,
sapopckie  HacTpoHKM  MOKHO  BOCCTAHOBHTH €  TMOMOMIBIO  (yHKIMM
«BoccTanoBeHHe 3aBOCKOI KaauOPOBKH» B MeHIO. Bce HACTPOHKH COXPaHSAIOTCA
B JHEPrOHE3aBHCHMOI IAMATH CUETIMKA H JEHCTBYIOT 110 CIEYIOMETO H3MEHEHHA.
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2.4 TlepBoe H3MepeHHE
Tlocie 3aBepmeHus HaganbHOH HacTpoitku MicroTOPSII rotoB K MPOBENCHHIO H3MEpEHHUH.
[Mocneayromuii [Tomarosoe onucanue Mponeayphl:



1. V6enutecs, uro BepxHss Kpbimka okHa MicroTOPSII 3akpsita, a 3atem BmounTe nputop. Kora
Ha nuciuiee otobpaxkaercss RDY (pekuM roToBHOCTH), BBI MOJKETE OTKPBITH KPBIIIKY BEPXHETO OKHA.

2. Hanpasbte okomko npuOopa Ha COJNHIE W OTPEryJIMPYHTE €ro MOJOKEHHE TaK, YTOOBI
H300pakeHHue CoJIHIIa
nosiBisiercs B «Conneunoit nemm». Cocpenorousre H3o0pakeHHe coiHIa Ha s0mouke. JIbIMKa, TOHKHE
obnaka W Hu3Kas BbicoTa CoNHIIA MOXKET NPHBECTH K TOMY, 4TO M300pakenue Ha ConHie GyaeT TYCKIBIM
WJIH pa3MbITBIM. ['ycTas JibIMKa ¥ Ty4H OyJyT cepbe3HO BIUSIOTH HA 3HAYEHHS H3MEPEHHUH M YBEIMYHBAIOT
HX H3MEHYHBOCTE.

3. Ynepxusas n3obpaxenne Ha ConHlle B LEHTpe, HAXMHATE KHONKY «CKaHuMpoBaTh / GekKaTh»,
4T0OBI Ha4aTh CKAHUPOBAHHUE.
ITpuGop u3nact 3BykoBoii curnan, u Ha JXK-aucmiee orobpaszutes:

Scan 23

Point at the

Yucao B BepxHel CTPOKe SBISETCS CUETYHKOM TEKYIIEro CKAHHPOBAHMS, BKIIOYAs BCE CKaHBI
coxpanenHsle B MicroTOPSII namsaTu.

4. HanpasnsiiTe u3MepHTeIb Ha COJIHIIE, NOKAa NpHOOp He MOJAcCT JBa 3BYKOBBIX CHTHala H Ha
mucruiee He oroopasurcs RDY coobmenue. B 310 BpeMs H3MepeHHe 3aBEpIIEHO.

5. Jlas mpocMOTpa pe3ylIbTaToB H3MepeHH HaxkmuTe KHONKy P . Knapumm P n < npokpy4yHBarOT
napaMmeTpsl s OTAENbHOH 3amucH (0JHO CKaHWpoBaHHe WM u3MepeHue). Knonku A u ¥V u3MeHsOT
BbIOpaHHYIO 3amuck. Kaxnas 3amuce waeHTHOHUHMpYeTCs IO Jarte W BpeMeHH B BepxHel crpoke XKK-
mucruiest. YToOBl BepHYTBCS B PEXHMM TFOTOBHOCTH HaxMuTe KHONKY Scan / Escape. Cm. «IIpoemotp
COXPAaHEHHbIX JaHHBIX» Ha cTp. 21 ans Gonbiue uHGOPMALIUH.

3 Hacrpoiika

3.1 Yacel peajibHOro BpeMeHH

MicroTOPSII umeer BcTpoeHHBIe 4achl peanbHoro Bpemenn u kaneHzaape (RTC), xoropbii
obecrieunBaeT BpeMs [JIs pacueTa COJIHEYHOIrO0 3€HUTHOro yria. IIporpaMMHBIH TpHMMEp Ui 9acoB
MOBBIIIAET JOJTOBPEMEHHYK) TOYHOCTh 4YacoB. TeKymias JaTa W BpeMs OTOOpaXaloTcsi B peKHME
roTOBHOCTH. HacTpoMku 4acoB, KaJeHJaps M 4acOBOr0 TPHMMEpa MOKHO M3MEHHTD C KJIaBHATYpHl (I71aBa
3.1.1) nnm ynaneHHO 4yepe3 KoMmbioTep (r1asa 4.2.6).

3.1.1 YceraHoBKa BpeMeHH H 1aThl

Yro6e! yeranoBuTh RTC, BOiiHTE B MEHIO, HA)KaB KHOMNKY MeHI0 / BBOJA, a 3aTeM Ha 2 CTYIEHH

BHHM3 HaykMuTe P> uin kiasunry Menu / Enter asaxzas! (puCyHOK 2).

just clock
m’t — e e B e T i == T et

Adjust clock KK-mucnnei mokaxkeT TEKYILYIO JaTy H BPEMS C 3JIEMEHTOM JIHA

- TOAYEPKHYT KypcopoM (cM. Bbime). BeiGpanHbli (1moma4epKHYTHIH)

A o MYHKT MOXKeT OBITh YBEITHYEH HJIM YMEHBIICH HaKaTHEM H KIIOYH.

7:09:00 Bri60op MOKHO M3MEHHTh, HAXKaB H, NIPH YBEIHUCHHH HJIH YMEHBIICHHH

KaXaplli 2JneMeHT Oyaer MNpHHMMaTh 3HAYeHHs M3 JIHama3’oHa,

Figure 2 Entering the date and time NeHCTBUTENBHOrO IS 3TOr0 KOHKpeTHOro 3nemenTa. [locie ycTaHOBKH
editing mode




BPEMEHH HaOXMHTE KHONKY Scan / Escape 3 pasa, yToObl BEpHYTECS K TOTOBOMY PEKHMY.

OGparute BHMManue, uyro MicroTOPSII wucnonssyer ynusepcamshoe Bpems (UT) mas Bcex
pacuyeToB. OTO BpeMs ONpENeNseTcs BpalleHHWeM 3eM/IH M  ONpejelsercs AacTPOHOMHYECKHMH
HaOmoznenuamu. UT oTHOCHTCS K Hy/leBOMY MepHAHAHY, KOTOPBIA MPOXOJMT 9epe3 00CEpBATOPHIO B
I'punsnue, Jlonmon. Jlna neneil m3MepeHHs BOISHOTO Mapa H a’3po30iid — 3TO BpeMs MOXKHO CYHTATh
skBHBaNeHTHEIM UTC (BceMupHOe KOOpIMHHpPOBAHHOE BpeMs), IOCKOJIBKY OHH He pacxozsrcs Goxee 0,9
cexkyna. Mcropuueckn UT nasemanoce GMT (cpennee Bpems mo ['puHBHYY) M COOBINAIH HEKOTOPHIE
panuoctaHuuH, Takue kak BBC. Jlpyroit curorum UTC - Bpems "3yny". D1o BeiTeKaeT u3
BOCHHBIX 00bIYa€B HANMCaHHA BPEMEHH B BHIE YacOB H MHHYT BMecTe C Jo0aBlieHHeM OYKBBI,
obo3navaromeii yacoBoi mosic. Hanpumep, 2345Z = 23: 45SUTC = 23: 45UT.

Tpebyemas TOYHOCTH M3MEpPEHHs BOASHOTO Mapa M a’po30is Mo BpeMeHH cocTasiseT 20 CeKyHI.
YuusepcanbHoe Bpems tpancimpyercs pammoctaHumsmH BBC. UT Takke MOXHO paccyuTarh, 3Has
CMEIIEHHE MEXIy BamuM MecTHbIM cTaHaapTHeIM BpemeHeM (LST) m UT, xoropele sBisioTCS
NOCTOSHHBIMH UL K&XKJIOTO YacOBOIo Mosica H /Ul OONBITHHCTBA MECT IeNblii Yac kpateH. Hanpumep, eciu
Bam LST 14:45:30, a wacooii mosic GMT-5, torga UT 9:45:30. OGparute BHHMaHHE, YTO OOJIBIIHHCTBO
CTpaH MCIOJIb3YIOT JIETHEE BpEMs B TEUEHHE JIETHETO C€30HA, KOTOPBIH koMneHcHpyerces Ha 1 gac. u3 JICT.

3.1.2 Yace! TpuMMmep
AOCONMIOTHas TOYHOCTh 4acOB C HH3KHM 3HepronortpeblieHHeM He MOAXOMNT IS JUTHTEILHOTO

BpeMeHH. TakuM oOpaszom, mporpamMMHbIA "TpuMMep dacoB” Obu1 BHeapeH B MicroTOPSII. Korza pansr
yacel omMOKa B ceKyHAax 3a 30 aHel aJropuT™ NEPHOAHYECKH MpOMycKaeT Wik A00aBiseT 5 CeKyHI,
3G eKTHBHO coXpaHss BpeMs B TeUeHHe 5 CeKyHI M3 TouHoro BpemeHu. Ocratounas ommbka Oyzer
3aBHCETb B OCHOBHOM OT TeMIlepaTypbl XpaHeHHs npuOopa. Jlns KaiuOpOBKH TpHMMepa BBHIOIHHTE
CHeAYIOIIHE ACHCTBHA:

1. Ycranosure tpumMep yacoB Ha 0 (cM. Hioke) B ycTaHOBHTE Yackl Ha TOYHOE BpeMs (HApHMEp, H3
panuonepenayd umm [Ipuemunk GPS).

2. IlpoBepbTe BpeMs Yepe3 HECKOJIBKO JHEH (He MeHee 5) M OTMEThTE PasHHUILY C TOYHBIM BPEMEHEM.

3. PaccumraiiTe cMemeHne BpeMeHH B ceKyHaax 3a 30 aueit. Hanpumep, eci 9ackl cMecTHIHCE Ha 12
CeKyH/ Brepe depe3 9 nueii (216 yacoB) cMemenne yacos 3a 30 aHelH cocTaBiseT:

12 ceKyHT _ i
Sael CEeKyHT

VYcraHoBKa TpHMMepa Ha MPOTHBOIOIOKHOE CMEIIEHHIO Yacax, To ecTh -40 cexyna / 30 ane#, Oyzaer
3} (PEeKTHBHO HCIIPABUTH OMIKOKY YacoB.

YT0OB! YCTAaHOBHTH TPUMMEP YaCOB, BOHIHTE B MEHIO, Ha)kaB KHOMKY MEHIO / BBOJA, mar 1 ypoBeHb
HaxkuMas P unu Menu / Enter, naxxvure, ¥ uTo65! BeIOpaTh TpEMMep dacoB B MeHIO Clock, u HaxmuTte
» wm Menu / Enter, uroGs nepeiiTH K pexakTHpoBaHHIO TpuMmMepa (pucyHok 3). Ha mucree
O0TOOpa3sHTCs TEKyIas HACTPOHKa TPUMMeP:

30 ueit, .. = 30 AHEH *

Clock teimmer
days

070 sec/3

Omsa undpa Bo BpeMeHHOH KOppeKuuH OyzeT BbiaeleHa (OJYEPKHYTA)
KypcopoM. DTa nudpa MoxeT OBbITh YBEIHYEHA HIIM YMEHBIICHA HAXKaTHEM KIIABHIII
VY u A. Brifop MOXKHO H3MEHHTH, HakaB P> u <« ecaH Kypcop yKashlBaeT Ha
CHMBOJ 3HaKa, TO KiaBumi V¥ W A INepeKkIodaoT ero Mexay + u -. YtoOsl
BepHyThes B peskuM RDY, Haxkmure kiasuiny Escape 3 pasa.

3.2 MapaMeTpbl H3MepPeHHS H KAJTHOPOBOYHbIE KOHCTAHTHI
Jina wsmepenus AOT, BomsHoro mapa u ocsemeHHoctd MicroTOPSII
XpaHHT Habop KaTMOpPOBOYHBIX KOHCTAHT, KOTOPBIE CBS3aHBI C JIEKTPHYECCKHH
CHTHAI HM3MEpseTcs ero aHajaoro-uudpoBsM mpeobpaszoBareneM 10 TpeOyeMBIX

Figure 4 Modifying irradiance | ()U3MYECKMX BEJMYHH. OTH KOHCTaHThl omucaHel B riuaBe «KamubGposka»
calibration constants




KOHCTaHThI", 4To cieayeT. Jl[pyrne BakHble HacTpoiiku omucansl B riase 3.2.2 «O6paboTka JaHHBIX»
BJIMAET Ha Ipoliecc H3MepeHHs 1 00paboTKH JaHHBIX.

3.2.1 KaandpoBo4Hble KOHCTAHTHI

MicroTOPSII xpanutr nBa Habopa KanuOpPOBOYHBIX KOHCTAaHT: 3aBoickas kamubpoBku (FC) u
nons3oBarensckue kaauOpoBkH (UC). FC nmporpammupytorcs B nprbope BO BpeMs Mpolecca KaTHOPOBKH H
HE MOryT ObIThb W3MeHeHHI noib3oBateneM. UC u3HaganbHO ycTaHOB/IeHB! paBHbIMH FC, HO MoxkeT OBITH
HHIMBHIYaJbHO W3MEHEH ¢ KiaBHaTypsl mnpubopa, ecinu [lonmp3oBarens 3aHoBo Kamubpyer mpudop
camocTosATenbHO. BoccTaHoneHue KanmubpoBok ¢yrkuus konupyet FC B UC, BoccTaHaBnMBas HavalbHYIO
KOH(urypanuio HHCTpymeHTa. 3Hauenus it AOT, BoasHOro mapa W OCBEIIEHHOCTH HE SBIAIOTCA
XpaHHUTCs B IaMATH BO BpeMs H3MepeHUs. BMecTo HeoOpaboTaHHBIX JaHHBIX B MB coxpaHseTcs, a 3HaUYCHHs
AOT, BoxsHOro napa u OCBEIEHHOCTH PACCYMTHIBAETCA HA OCHOBE 3anmucaHHoro HanpsokeHus 1 Toka UC Bo
BpeMs IOCIIeI0BaTeNbHOM nepena4yu win otodpaxaercs Ha XKK-mucnnee. Habop UC moxeT ObITE IpouHTaH
yepe3 MOCJIeI0BATEIbHBIH MOPT ¢ MOMOIIBI0 GYHKUHH X B MEHIO Iy/bTa JUCTAHLHOHHOIO YIIPABJICHHA (CM.
cTp. 28).

3.2.1.1 KoncTaHThl KATHOPOBKH 0CBeIeHHOCTH

KamGpoBoyHbBle KOHCTAHTBI IS M3MYYEHHS CBS3H H3MepseMoro curHaia B MB ¢ abcomoTHOH
paMOMeTpHYeCcKOi MomHOCTE0 B BT / M2 npsmoit conHeunod paamanuu. [lome 3penns MicroTOPSII
coctaBiseT 2,5°, moaromy Oonbine YeM yron OTK/IOHEHHs colHeyHoro aucka. HeGosbinas mompaska Ha
OKOJIOCOJIHEYHOE H3/IyYeHHEe YYMTBIBAETCS NpH KaauOpoBke u3MmepHTens. Bce KOHCTaHTBI KalHOPOBKH
OCBEIEHHOCTH MOJTy4YeHB! J/Isi HOMHHAILHOTO (HIBTPA IIHPHHEI MOJIOCH! X €6 HOMHHAIBHON LEHTPaIbHON
JUIMHBI BOJNHBI (cM. crnemudukaumioo aus  noapoOHoctH). CymecTByeT 5 KOHCTaHT —KalHMOpPOBKH
ocsemteHHOCTH C1-C5, COOTBETCTBYIOIIMX HOMHMHAIBHBIM JUIMHAM BOIH (uisTpoB npubopa. Kaxnas
KauOpoBOYHAs KOHCTaHTa MOXeT OBITh HHAMBHIAYaAbHO H3MEHEHa ¢ KiIaBHaTypel. PucyHok 4
WUTIOCTPHPYET TyTh MEHIO, KOTOPBIH NPHBOAMT K pEIaKTHPOBAHHIO KaTHOPOBOYHOH KOHCTAaHTBI
OCBEIIEHHOCTH Ha KaHae 2.

[Io JOCTHXKEHHWH peXHMa peJaKTHPOBAaHHMs IOCTOSHHAs KaauOpoBKH oToOpakaercs B
9KCTIOHEHIHAIBHOH QopMe (HayyHoe 0D03HaYeHHE):

Bribpannas (noguepkayTas) mudpa MoxeT OBITh yBeIHUeHa / YMEHbIICHA C TIOMOMIBIO KJIABHII A H
V. u BeiOop MoxeT ObiTe m3MmeHeH ¢ P> u <« 3HAKM MOXKHO NEpeKIoYaTh MeXIy + H -. DKCIIOHEHTa
WUnpukarop E Oyner aBTOMarHyeckd MpONyHIeH NpH W3MeHeHHH BblOopa. HakaTtue kinasumu Escape
MO3BOJIAET BEPHYThCS Ha Oosiee BEICOKHE YPOBHH B PEXKUME FOTOBHOCTH.

Yucno Oyzer aBTOMarHuecKH npeoOpa3oBaHO B €ro IMPOCTEHIIYIO
dopmy ¢ mepBoi nmbpoi Bceraa> 0, kpome ciydaeB, KOrJa LEIOE YHCIO
Hyns. Hanpumep, 0.234E-04 aBromartwuecku craner 2.340E05. Taxum
obOpazoM, obecneunBaeTcs Jy4lmIMH JAMHAMHYECKHM JHama3oH JUIA
peAaKTHPOBAHHS YHCE]L.

3.2.1.2 KaauopoBo4Hble koHCTaHThI AOT

CymectByer kanmubOpoBounas koHcranta AOT s kakmoro u3 5
kaHanoB MicroTOPSII. Otu KoHCTaHTBI NpeACTaBIAIOT CO00H HATypaIbHBIA
nmorapuM TEOpeTHHeCcKOro cHrHaia B [MB], CKOppeKTHpOBaHHBIH 110
cpenHemMy 3HaueHHI0 3emis-ColHIE pacCTOSHHE KakIpli KaHan Oyner
ydTaTh B BepxHeil uyactH armocdeps! (Bo3aymmuas Macca (). Ms-3a
O4YeBHAHBIX TpyaHocTedi kamubpoBkn MicroTOPSII B mnpocTtpancTse
KaIMOpOBOYHBIE KOHCTAHTHI ONpENENIAIOTCS B HEMHOIO MEHEE CYpOBOi
cpesie. BHeseMHbIe CHTHaIBI MOMydYeHO nuO0 MeToaoM 3aroBopa JIsHrim B
obcepBatopun Mayna-Jloa Ha I'aBaiisx, qub0 myTeM OXHOBPEMEHHOIO
CpaBHEHHs C ITAIOHOM CONTHEYHEIH (oTOMETp, KOTOpBIH ObL1 OTKATMOpOBaH
Figure 5 Modifying AOT cali- Ha Mayna Jloa. 5 kamuOpoBOYHBIX KOHCTAHT, y4acTBYIOmuX B pacuere AOT:
bration constants




In (VO1) - marypanbnblii sorapudm BHe3eMHOI MOCTOSHHON Ui KaHana 1 (119 cpeIHEro paccTOSHHS OT
ConHua no 3emin)

In (V02) - narypanbHblii q0orapud™M BHE3eMHOH MOCTOSHHOM /UIs KaHaga 2 (IS CPeIHEro PacCTOSHHS OT
Connua no 3emin)

In (VO3) - natypanbHeli norapud™M BHE3eMHON MOCTOSHHOM [UIs KaHaua 3 (Wi CpeHEro PacCTOSHHSA OT
Connua a0 3eminu)
In (V04) - marypansHbIi norapud™M BHE3eMHOH MOCTOSHHOM IS KaHama 4 (U1 CpelHEro paccTOSHMS OT
Connua go 3emn)

In (VOS5) - matypansHEIi norapu$M BHE3eMHON MOCTOSHHOM /Ul KaHATa 5 (U1 CPEeJHEro PacCTOSHMS OT
Connua g0 3emin)

MicroTOPSII paccuntsiBaer 3nadenne AOT [u1s KaX 10 JUTMHEI BOJHBI HA OCHOBE CHTHAlIa KaHAua,
€ro BHe3eMHas MOCTOsHHasA, aTMocepHoe aaBieHHe (s paccesHus Panes), Bpems u mecto. ConHevHas
KOppeKIHs PacCTOSAHHA NPHMEHSAETCS aBTOMAaTHYeCKH. Bce pacueThl ONTHYECKOH TOJIIMHBEI OCHOBAHBI Ha
3akoHe byrepa-JlamGepra-bepa. ®opmyna AOT BEIrISAUT creayommmM o6pasom:

In(Vy;) ~In(V, *SDCORR) . _ P,
M X

Ecnn umHaexc «A» OTHOCHTCS K JTMHE BOJHBI KaHana, In (VOL) - 370 kaymOpoBOYHas MOCTOSHHAS
AQOT, V A - unrencuBHocth curHama B [MB], SDCORR - cpejHssi KOPpeKiHs PacCTOSHHS OT 3eMJH 10
Connna, M — onthyeckas airmass, TR\ - onTHyeckas tommuHa Panes, a P u PO - naBneHue cTaHUMH H
CTaH/JlapTHBIH ypoBeHb Mops aasienne (1013,25 MB) cooTBeTcTBEHHO.
Jletanu pacueToB H KaTHOPOBKH NpecTaBieHsl B pasaene « Teopus paboTsi» Ha cTpanune. 39.
Ha pucynke 5 nokasan nmyTe MeHIO K KoHcTaHTam kanuOpoBku AOT. IIpaBuia peaakTHpOBaHHS YHCEN
omucaHbl B riaBe « KOHCTaHThI KATMOPOBKH OCBEIEHHOCTH» Ha cTpaHule 12.

AOT, =

3.2.1.3 KoncTaHThl KaJHOPOBKH BOASIHOIO Napa
KoncranTe! kamubpoBku 1 pacdeTa BOASHOTO Napa BKIIOYAIOT B ce0s:
K - nocrosiHHas, 3aBHCAIas OT CIEKTPAIbHOM MPOIMYCKHOM crioco0HOCTH KaHana 936 um ¢punsTpa
B - mocTosiHHas, 3aBHCAIIAsA OT CIEKTPAILHOMN IPOMYCKHOM criocoOHOCTH Kanaia 936 HM QribTpa
C - xoappuumeHT MacTabHPOBaHUS MEXKIY ONTHYECKOM rTyOuHO#M aspo3ons npu 1020 wmu 870 u 936 HM
Ecmu kanan 936 um npucyrcrByer Bmecte ¢ 870 wim 1020 HM, TO pacyeT BOASHOIO napa MOMKET ObITh
clle/laHbl HAa OCHOBE BHE3€MHOH NOCTOSHHOH KaHaia 936 HM, ero CHrsana, BPEMEHH, MECTOINOJIOXKEHHS,
BO/JIbI

koHcTaHTH! KanmuOpoeku napa (K, B u C) u AOT npu 936 HM, OleHeHHBIE H3 COCEIHHX KaHanoB. B
Hactosmeii Bepcun AOT npu 936 HM onpenensercs kak cpeanee 3HadeHne AOT npu 870 u 1020 am.

KaHanb! (ecnu npucyTcTByIOT 00a), kak AOT1020 * C, ecmu cymectByet Tonbko 1020 HM, WM Kak
AOT870 * C, ectu Toneko 870

HM cymectByer. Koncranta C sBasercs TpeTheil KamuOpoBOYHOH KOHCTAHTOH BoasHOro napa. Jlis
cranaptHo# atMocheps! CIIA C

coctasiser 1,16 wmm 0,91 mus 1020 am 1 870 HM COOTBETCTBEHHO.

Pacuer BoasHOro mapa ocHoBaH Ha (opme 3akoHa Byrepa-JlamGepra-bepa
s 936 Bm

KaHaJl, KOTOphIH PacIoIoxkeH B M0JI0Ce MOIIOIeHHs BoasHoro napa. Cronbd
BOZSHOTO Mapa B [cM] paccuMTHIBaeTCS CAEAYIOIIHM 00pa3oM:

w =(ln(Vo..-)" In(V, *SDCORR)~7,,, *M )%3
K*M*®
['1e MHIEKC «W» OTHOCHTCS K KaHaly BomsHoro mapa 936 mm, In (Vow) -
xammbposounas nocrosinHas AOT, V,, - uateHcuBHOCTh curHana B [MB] SDCORR -
cpennss Koppekuus paccrosHus oT 3emau ao Comnma, M - onTHYeckas macca
BO3/IyXa, T,w - ONTHYEcKas riyOuna asposons, a K m B koHCcTaHTHI KanuOpoBKH
BOJSHOTO Tapa.
[Toapo6Hoe ONUCaHHe AITOPHTMOB H MPOLEAYPhl KaTHOPOBKH MOXKHO HAWTH
B paszene «Teopus paGorsl» Ha cTpanuue 25.

Figure 7 Setting the scan length
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Ha pucynke 6 mokasan myTh MEHIO /Ul PelaKTHPOBAHHs KOHCTAHT KaIMOPOBKH BOJSHOIO Mapa.

[IpaBuna penaktupoBaHus d4mcen omucaHsl B ryaBe «KOHCTAHThI KaJAHOPOBKH OCBENEHHOCTH» Ha
crpanule 9.

3.2.1.4 KoHcTaHTBI Ka,THOPOBKH JaBJIeHHS

TeepnorenpHblii maT4uk naBneHus BctpoeH B MicroTOPSIL. Otor THRD
JaT9dKa  JIABJIEHHS  XapakTepH3yeTcs O4YeHb XOpolneil JHHEHHOCTBIO H
CTaOMJIBHOCTBIO, HO IIOBTOPSEMOCTE IIPOLECCa M3rOTOBICHHS JaTYMKA ILIOXad,
03TOMY Ka)K/IbIH JaTYHK HYXKJAeTCs B HHAWBHIYaIbHOH KaTHOpOBKE.

Jatunk MicroTOPSII otkanmbpoBan Ha 3aBojie B Kamepe AaBlIe€HHS C 2-
TO4YEYHOH mpoueaypoii kanuOposku. WrHopupoBaHHe TeMmneparypbl alirOpHTM

KOMIICHCAllMH, (opMyia, HCIoib3yeMas /Uif pacyeTa aaeieHus B [MB] ot
HanpsKeHHUs JaTqHKa:

JABJIEHHE = PSCALE * (V - POFFS)

Figure 8 Restoring factory cali-
bration ¢

I'me V - curman or paruuka B [MB], PSCALE u POFFS - 3T0 KOHCTaHTEHI
KanuOpoBku nasnenus B [Mb / MB] u [MB] cootBercTBeHHO. JIOCTYNHBI [BE KaIMOPOBOYHBIE KOHCTAHTHI
PSCALE u POFFS uepe3 cuctemy MeHI0. MeHsATh HX He PEKOMEHIYETCs, MOCKOIBKY JUIS MpPaBHIBHON
KaJTHOPOBKH HEOOXOAMMO CIIEHAIbHOE 000pyI0BaHHE.

3.2.1.5 BoccTraHoB/IeHHE 3aBOACKO#H KATHOPOBKH
3aBojickas KamuOpoBKa MOKET ObITh BBI3BaHA B CITy4ae BHECEHHsS M3MEHEHHH YTO IPEeNsATCTBYET

NpaBUIbHOH paboTe MHCTPyMeHTa. DTa ONepalHs BOCCTAHABIHBAET BCE HAYAIbHbIE KATMOPOBOYHbIE
KOHCTaHTBI U HACTPOHKH H3MEpPEHHS.

ITyTs K 5KpaHy BOCCTaHOBIICHHUSI NOKa3aH Ha pucyHKe 8. [To/p30BaTelb MPEICTABIEH CO CIEAYIOMHM
3KPaHOM:

S Eeeape T R e

Korza orobpasaercs BblllleyKa3aHHBIH SKpaH, KHOMKa P> 3aIlyCKaeT OIepalHio
Boccranoslienns. Kuonku Escape wiu Enter BeIXOIAT B BepXHee MEHIO YPOBEHb 0e3
BOCCTaHOBJICHHS KaJTHOPOBOK.

Texymme  macTpoiiku  kanuOpoBKM  MOXHO  pacrevyaraTb  depe3

TOC/IeI0BATEIbHBIHA OPT HCNOAb3Ys QYHKIHIO X B AHCTAHIHOHHOM MEHI0 (CM. CTp.
20).

Figure 9 Sening te mmberof | 3+2+-2 OOPabOTKA JAHHBIX

£2p ranking somples ITapameTpbl, KOTOpble MOTYT OBITH H3MEHEHBI IO0Jb30BaTENIEM, BKIKOYAOT:
JUIHHY CKaHHPOBAHHS, KOIHMYECTBO BBHIOOPOK, BHIOpDAaHHBIX IS YCpEJAHEHHS, H
4acToTa JIMHHH JIOKaJbHOH CHCTEMBl pacrpeaeneHus MommHocTH. [lepsrie nBa
napamMerpa BhIOMPAIOTCS B COOTBETCTBHH C OONBIIMHCTBOM YCIIOBHI W HE JOJDKHBI
H3MEHATLCS, 3a HCKIIOYEHHEM 0coOBIX oOcTosTenbeTB. HacTpoiika JoKanbHOM
JMHHMH YacTOTa BIHAET Ha IEpelaToOYHYI (YHKUHIO BHYTpPEHHEro uugpoBoro
(GHUIBTPa H MO3BOJIAET YCTPAHHTE IIOMEXH B JIMHHH.

3.2.2.1 lnnHa CKAHHPOBAHHS

Jlns  JoCTHXEHHS MAaKCHManbHOH Npou3BoamTenbHOCTH MicroTOPSII
CroCo0EH BBINOIHATE CEPHIO OBICTPHIX BHIOOPOK BCEX KaHAIOB B TEYEHHE OIHOIO
CKaHMpoBaHUs u3MepeHuil. OOpaborTka cepur 00pa3smoB MO3BOJISET YMEHBLIHTEH
MOrpeIIHOCTE, CBA3AaHHYIO C HallEIMBAaHHEM Ha COJHIE, H YMEHBIIHTE IIYM

Figure 10 Senting the line frequency
rejection mode.
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H3MepeHHH. J(QdeKTHBHOCTL MeTona, peamn3oBaHHOro B MicroTOPSII, cocTaBiseT omMCaHO B paszene
«Teopus padorei» Ha cTp. 25.

Kaxzoe ckanupoBanue MOXeT colepxarh 10 64 o0pasioB W3 Kaxaoro u3 5 kaHanoB. OGpasisl
B3ATBI B OBICTPOH IMOCIENOBATENLHOCTH CO CKOPOCTBIO Gonmee 3 06pasuos B cekyHay (oaums obpasen
COJCPIKHT MNOKa3aHHA Co BeceX S5 kaHanoB). CrenoBaTenbHO, MaKCHMAIbHOE BpeMs Ul OJMHOYHOIO
CKaHuWpoBaHMA cocTaBiieT okono 20 cexkyHa. KomuuectBo 00pasioB B CKaHMpOBaHMH (JJIHHA
CKAHHPOBAHHA) MOXET ObITH YCTAHOBIEHO IONb30BaTeNEM Ha 4YHcI0 oT | a0 64. 3HadeHHeM IO
YMOITYAHHIO ABJSETCSs 32, ¥ OHO MOAXOIMT NPaKTHYECKH Ui Bcero ycioBHsi. CHHXKEHHE KONHYECTBa
00pa3sioB Ha 0O/IHO CKAHHPOBaHHE MOXKET HEOOXOUMO, €CIIH JUTs IPUHSATHSA H3MEPEHHE.

Ha pucynke 7 nokasan IIyTe K HacTpoiiKe JUIMHBI cCKaHupoBaHus. [IpaBmia pelakTHpoBaHus HOMepa
onucanbl B rinase «KoHeranTel kaauGpoBKH ocBemeHHocTH» Ha crp. 9. [lpuGop He mo3Bonser
yCTaHABIIHBATh JUIHHY CKaHUPOBaHMs Ha YHUCIIO HIOKE | Wiu BhIme 64.

3.2.2.2 Koin4ecTBO ycpeAHEeHHbIX BLIOOPOK

KoapduimesT MOmHOCTH CcHrHaNa pacCYMTHIBAETCS [UIA  KaKIOH
BEIOOPKH Ha OCHOBE CHTHal cO BceX 5 kaHaioB. Tompko o0pasmel ¢ caMbIM
BBICOKHM K03()()HIIMEHTOM MOIIHOCTH CHTHAJIa PaH)KHPOBAHHS yCpeAHsAeTCS
nepenaeTcs A AanbHeHmel 00paboTkH.

KonuuecTBo BBIOOPOK BBICHIErO paHra, BHIOPaHHBIX IS YCPEIHEHHS,
MOKET YCTAaHOBHTH IOJIb30BATE/IEM 3Ha4€HHE OT | 10 JIMHBI CKaHMPOBAaHHS.
Eciu 3To uHclI0 paBHO [UIMHE CKaHMPOBaHHA, TOTja Bce 00paslbl IPOCTO
ycpenusiorcs. EciH JuMHA cKaHHpOBaHHsS M3MEHAETCH TakK, 4ToObI OHa Oblna
MEHbIIIE KOJIHYECTBO BBIOPAaHHBIX CBEpXY 3allMCed, 3aTeM YMCIO0 BHIOpaHHBIX
CBEpXY 3alHcedl aBTOMATHYECKH YMEHBINACTCH, 4YTOOBI COOTBETCTBOBATh
CKaHMPOBAHHIO JUTHHA.

Xopomas HacTpoiKa Mo yMoI4YaHHiO 1 4 BeIOOPOK, BHIOPaHHBIX IS
ycpeaHeHus Juis OonbIMHCTBa ycnoBHi. Cnexayromme ocoOble o0CTOATENbCTBA MOryT 00OCHOBAaTh
H3MEHEHHE 3TOT0 [1apaMeTpa:

* Ouenr Oonblmas onTHYeckas Macca Bo3AyXa M cnalwii curHan (Menee ImV). Veemwuenue
KOJIHYECTBA YCPEIHEHHBIX BLIOOPOK 10 MAKCHMyMa CHHYKAeT YPOBEHb IIyMa H3MEPCHHS.

» HeoOxomumocTh cienarh cepuio ObICTPBIX H3MepeHHil. YObIBalomas UIMHA CKAaHUPOBAaHHSA H
KOJIHYECTBO BBIOPaHHBIX 00pa3iioB OYAYT YCKOPATH MPOLECC H3MEPEHHS.

Y100B!I M3MEHHTH KOJIHYECTBO BHIOODOK, BBIODAHHBIX I YCPEIHEHHs, BBIIOIHHTE CIEAYIOIIHE
nericteus. [1yTe nmokasan Ha pucyHke 9. [IpaBuna penakTHpoBaHHS 4YHCe OMUCAHbI B riaBe «KOHCTaHTHI
Kaan0poBKH ocBemeHHOCTH» Ha cTpanHuie 9. [Ipubop He nmo3sonser 3Toif HacTpolike ObITE HIKE 1 HiIH
Oomnblle, 4eM THHA CKAHHPOBAHHSL.

Figure 11 Selecting a saved location

3.2.2.3 JIuneiinas yacroTa

HauGonee pacrnpocTpaHeHHBIH HCTOYHHK INOMEX B YYBCTBHTEIBHBIX
3NEKTPOHHBEIX 00OpY/I0BaHHE JJIEKTPOMAarHUTHOE H3IydYEHHE, H3TydyaeMoe OT
MOIIIHOCTH pacipe/ie/IuTeIbHble THHHH. M31yyeHne uenyckaeTcs Ha OCHOBHOM
yactote nuHMH (60 I'm B CIIA, 50 T'um B EBpone), a Takke Ha rapMOHHKE
4acToThl (KpaTHbele Oa3zoBoii wactore). [loka BeIcOKHEe 4acTOTHI IPPEKTHBHO
OT(HIBTPOBaHbEl IO AHAIOrOBOMY, HH3KOYAacTOTHOMY (HJIBTP, OCHOBHas H
HIDKHSIA rapMOHHMKH nonanaioT Ha Bxoa ALIII npeoGpasoBarens ¢ 1ocTaTOYHON
AMIUTHTYI0# U1 HCKaXKeHHs nokasanuii. A / D

3.2.2.3 JIuneiinas yacTora

HauGonee pacnpocTpaHEHHBIH HMCTOYHHK IIOMEX B YYBCTBHTEIbHBIX
Gl ,L NMEeKTPOHHEIX 06OpY/IOBAHHE 3JIEKTPOMATHHTHOE H3JIY4YEHHE, H3JIydaeMoe OT
ot || MommocTH pacnpenenuTensHbIX THHUHA. M3mydenue nenapuTesiel Ha OCHOBHOH
Figure 12 Setting current locaion | 9actote yunmii (60 I'm 8 CILIA, 50 I'm B EBpomne), a Takke Ha rapMOHHKeE

altitude. 4acToTOi mnoka Beicliee Yactorel 3(QexkTHBHO OTHHIBTPOBAHBI IO
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AHAJIOrOBOMY, HH3KOYacTOTHOMY (HIBTP, OCHOBHAsS W HYJKHSS IapMOHHMKH mnomamaroT Ha Bxox AIII
npeobpasoBaTenb ¢ JOCTATOYHOM AMILTHTYIOM IS MCKaxeHHs mokasanuii. A / D IlpeoGpasosares,
ucnons3yemsiii B MicroTOPSII, paGoraeT mo NpHHUHNY JMCKPHMHHALMM 4acTOT JIMHAM M TAPMOHHKH
TIOJTY4ar0TCsl ITyTEM NPaBHIBHOH yCTaHOBKH K03(duimenToB undposoro Gpuastpa.

Ilyte k HacTpoiike 4acTOThl MHHHH noka3aH Ha pucynke 10. Ilocie Bribopa 4acTOTBI B OKHE
110J1b30BATENA MOSBATCA CEAYIOLINI SKpaH:

-Line frequency-
60 Hz <>=change

Haxartne » wm <« nepekmouaer HacTpoiiky Mmexay 50 m 60 I'u. VcranoBka HelpaBHIIBHOIM
YacTOTHl INpPHBEJET K TOBBINIEHHOH BapHaOeNbHOCTH H3MEPEHHH B cpeje, 3arpA3HEHHOH THHEHHBIM
H3ITyHCHHEM.

Haxarne Escape nepeGupaer cTpykTypy MeHIO B 00paTHOM MOpS/KE ¥ BO3BpAIL@ET YIIpaBJICHHE K
PexxuMy roroBHOCTH.

3.3 Hacrpoiika MecTONO/10KeHHS

YcraHoBKa reorpadHuecKHX KOOPIHHAT MeCTa M3MEepeHHs HMeeT BakHoe 3HadeHwe i AOT u
BOJIAIHOTO Iapa H3MepeHHe. MecTomonoKeHHe BIOCIIEACTBHH MCMOJbL3YeTCs BMECTE CO BpeMeHeM B
NOANporpaMMe, KOTopasi BEIYHC/ISET COTHEYHBIH 3€HUTHBIH YIoJl M BO3AYIIHON Macchl BO BpeMs H3MEPEHHUA.
AKTHBHEIE B JaHHBIH MOMEHT HACTPOHKH COXpaHSIOTCH B Oydepe TeKymero Mectomoiokenus. Texymee
MeCTOonoI0KeHHe Oydepa MOXKHO NPOCMATpHBATL M PelaKTHPOBATh C YJAAJIEHHOTO KOMIIBIOTEpa depe3
nocieoBaTeNbHBIN nopT (rnasa 4.2.1).

JlonycTumble Anana3oHsbl VIS NapaMeTPOB MECTOTIONIOKEH S ClIEYIOLIHE:

[Iupora: <-90, +90>
Jonrora: (-180, +180>
BeicoTa Han ypoBHEM Mops: (-1000, +20000)
JlaBnenue: <0, 1100)

3.3.1 CoxpaHeHHBbIe MeCTONOJIOKEHHS

B nononuenue k texkymemy Oydepy mecrononoxenus MicroTOPSII
COJIEP’)KHT BHYTPEHHIOK 0a3y AaHHBIX M3 6 Ha3BaHHBIX MECTOINOJIOKEHHH,
KoTophle MoryT OwITh mporpammupoBathes ¢ [TK gepes mocnenoparensHbIH
nopt (rinasa 4.2.3). JIroOsle 3anmucH MeCTONOI0KEHHS U3 0a3bl JaHHBIX MOTYT
ObITh  OBICTPO CKONHMpOBaHEI B Oydep TeKyllero MeCTONOJIOKEHHS C
nomomeio GyHKuuH «CoxpaHeHHOe MecTONoJIOKeHHe». JTO obnerdaer
HACTPOHKY MECTONOJIOKEHHS INpH NPOBECHHH H3MEpeHHH B HECKOJIBKHX
MecTax. JIONMOJHHUTENbHBIM MNPEHMYIIECTBOM Ha3BaHUH MeCT sABJIAETCH
BapHaHT CTOMT PaCCMOTPETE.

OGparute  BHHMaHue, 4Yro ©0a3a  JaHHBIX  COXPAaHEHHBIX

MECTONONIOKEHAH He MOXeT ObITh H3MEHeHa C KJIaBHATypsl mprOopa, a
EI’L cowamme ]| MHGOpPMAIMS [UIS PacUETOB HE M3BJIEKAETCH HEMOCPEACTBEHHO M3 3TOH Gasbl
L ONT %W]| mammeIX. HacTpo#iKM MeCTOMOJIOKEHHS IS pacyeToB BCErJa HCXOMAT M3

Figure 13 Setting current location

Flseiinle gl o Tekymero  Mecromnonoxenus  Oypep. @Dynxkuus  «CoxpaHeHHOe

MECTOIOJIOKeHHe» KONHPYET TOJBKO BBIOPaHHYIO 3alUCh (COJAEPKHT:
KOOPJWHATEI, BHICOTY W JaBlieHHe) W3 0a3bl JaHHBIX B Oydep Tekymero Mectononoxenus. Coaepxkumoe
Oybdepa TeKyllero MECTONOJIOKEHHS MOMXKHO pEJaKTHpOBaTh C KiIaBHarypel. Bce mapameTphl
MECTOIOIOKEHHS (KpoMe HMEHH) XpaHATCS ¢ KaXKIbIM CKAHHPOBAHHEM H3MEPEHHIA.

[Tyt Mo MeHIO 115 BEIOOpa COXpaHEHHOTO MECTOIOJIOKEeHHS MoKa3aH Ha pHcyHKe 11. Bxil. cambrii
HH3KHH YPOBEHb I10JIb30BATEIO NMPE/UIaraeTcs ¢ COOOIEHHEM:

" Push > to select

- 2:Mauna_Loa
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BepxHsis cTpoka coobmaer, 4TO HakaTHe KIaBMIH P> CKONHpYeT BHIODAHHBIE MAPAMETPHI
MECTONIONIOKEHHA B TeKyluil Oydep mectononoxenus. Humwknss JKK-cTpoka nokassiBaer HoMep 3amucH
pacrnosioxenus 0a3bl JaHHLIX, BHIOPAHHOM B JaHHBI MOMEHT, H Ha3BaHHE MECTA, XPAHSIIErocs B HeM. B
Oase 6 3anucei.

M3HavanbHO HeKoTOpele M3 HHMX HasbiBaloTcs «IlycTo» M Bce mapaMeTphl MECTONOJIOKEHHS
YCTAHOBJICHBI HAa HOJIb.

BeiGop MOkHO M3MeHHTs, Haxas knaBumry A win V. Ha mucrinee mpoxpyruth Bee 3amuch. Jls
TOro, 4TOOBI CKOMHPOBATH MAPAMETPhl MECTONOTIOKEHH S, HEOGXOMMO HAKATh KJIABHIILY [P HABSACHHH Ha

HY)KHOE MeCTO HaxoxeHus. [IpokpyTka Gasbl JaHHBIX He HM3MEHseT conepxkumoe Oydepa TeKymrero
MECTOMOJIOKEHHS.

3.3.2 KoopanuaTtsbl

l'eorpaduyeckue xoopmumaTel B Oydepe TEKyLIEro MECTONOIOKEHHS MOTYT OBITh M3MEHEHBI C
KnaBHaTypsl (pucyHok 13). XKK-aucmeit mokaxer:

40°0

BriGpanublil (014epKHYTHII) 9/€MEHT MOXKHO yBEIHYHBaTh / YMEHbIIATH ¢ [IOMOLIBIO KIaBHII A H
V. a BbIOOp MOKHO M3MEHATH ¢ moMouwbio P u <. HanpaieHHS IMHPOTHI M JONIOTHl H3MEHSTCS
cooTBeTcTBeHHO Ha N / S W / E. Haxarne knaBumn Escape mo3sonser BepHYThCS K 50jee BHICOKHM
YPOBHAM H B pekuM roroBHocTn. Crenenu (°) u MuayTsI (1 '= 1/60 °) H3meHnstoTcs He3aBucuMo. OGpaTuTe
BHHMaHHE, YTO KOOPJWHATBl HHOTZNA YKasblBAlOTCA B rpajaycaX M JECATHYHBIX JONSX rpagyca. B artom
ciiydae npaBHIIbHOE Npeo0pazoBaHie HEOOX0IUMO.

TouHOCTh 5-MHHYTHOTO yIila IOCTAaTOYHA KaK /Ul IHPOTHI, TAK H U1 JOATOTHL

CMmena KOOp/IMHAT BCTYNAeT B CHITy HEMEUIEHHO. JTO MOBIHAET TOJIBKO
[ Remay mooe | Ha U3MEpeHHsl, CIAeNaHHbIe T10c/e H3MeHeHri. 3Mepenus, yke coXpaHeHHBIE B
[MenvEne] L Oydepe namMaTH, OCTAHYTCS HEH3MEHHBIMH.
E" Cilock
| ooowerers 3.3.3 BoicoTa
E e Bepcuss MicroTOPSII s dotomeTpa He HCIONB3YeT YCTaHOBKY
Eg S BBICOTBI B JIF0OOM U3 pacyeToB 1t AOT HIn BOASHOrO 1apa M, cIe0BaTelbHo,
Do e CYIIECTBYET TONBKO B HH(POPMAIIMOHHBIX LEIAX.
G ,I- Tem ne Menee, o030 merp Bepcus MicroTOPSII, koropas sBisercs
S MOXOK Ha BEPCHIO COJIHEYHOro (OTOMETpa, HO HACTPOEH C KOPOTKHE
yIbTpadHONeTOBbE (QHIBTPEl B TPeX M3 NSTH KAHATOB M AITOPHTMBI JUIA
E’me BBIBOZIA CTOJIONA OBIIEro 030Ha, HCIOIB3yeT BEICOTY B Pacuer addekTuBHOrO
IIyTH H37Ty4eHHs (1) Yepes 030H cnoif. Tem He MeHee, 06e Bepcun MicroTOPSII
- ff’;‘;"’y’ gu%"’:”"’g the ewiiro NPUHAMAIOT BBICOTY B METPax Ha/l YPOBHEM Mops (M.c.c.n.). BeicoTa B TeKyumwmii

Oydep MecTomonokeHns MokeT GbITh H3MEHEH C KiIaBHAaTyphl (cM. PucyHOK
12). Tlpu penakTHpOBaHHM BBICOTEI HOMEPa NPHMEHATH IIPABHJIA penaktupoBanui. Ilpasuna
PellaKTHPOBaHHUs HOMepa OnucaHbl B riase «KoHCTaHTBI KaTHGPOBKH OCBEIEHHOCTH Y.

1100 3.3.4 /laBiieHHe

%‘: AtMmocdepHOe  fJaBleHHe BIMAeT Ha  abCOMIOTHBIH
- ONTHYECKHH IIyTh, KOTOPBIH CONHEYHOE H3IYYEHHE JOJDKHO
% 700 NPOATH JI0 TOro, Kak OHO JAOCTHIHeT mpubopa. CrenoBarensHO, OH
o0 BIIUAET Ha MpOIECC pacceMBaHHs Panes M JO/DKEH YYHTHIBATHCS
gz : npu pacdere AOT. [na GonblmMHCTBA NMPHMEHEHHH IOCTATOYHO

BBECTH CpenHee aaBienue Ha ctaHuuu. MicroTOPSII npunumaer

nasnenne B Musubapax (Mb). ITyTs k MeHrO noKa3aHo Ha PHCYHKE
14. IlpaBuna pelakTHpPOBaHHS HOMEpa ONHCAaHO B TIJIaBe

Figure 16 Mean barometric pressure vs. alti- P Pell P P

tude «KoncranThl kaaubposku ocsemennocTi» Ha crp. 9. Haxarue

Escape nocsie umcia yCTAaHOBKHM BEpHETCS K BEPXHHM YPOBHSAM




meHio. Tounocts 10 Mb nocratouno. Ha pucynke 16 mokasaso, Kak JaBjeHHE Ha CTaHIMH H3MEHSAETCA C
BBICOTOH. EciM BhICOTAa He H3BECTHA 3TO MOXET OBITh OLIEHEHO HAa OCHOBE H3MepeHMs naaBieHus. Jlus
obneryenns m3MepeHuii MicroTOPSII ocnamen naruynkom gaBneHds. YToGBl HCIONB30BATh JAaTYHK,
NpEeIBApUTENIbHO YCTAHOBJIEHHOE JIaBJICHHE CTAaHIMH JO0/DKHO OBITh YCTaHOBIEHO Ha HoMb. Ecam
NpeABAPHTEABLHO YCTAHOBIEHHOE [aB/IeHHE CTAHLHH He PAaBHO HYJI0, OHO HMeEeT NMPHOPHTET Mepe]
AATYHKOM, a NPEeIBAPHTEILHO YCTAHOB/JIEHHOE JaBJICHHE CTAHIMH COXPAHAETCH H HCIOAb3YeTCs AJIs
pac4eToB.

Jlns npeobpasoBanus emuaunb! 1: M6 = 0,0145 dynt / k8. moiim = 0,02953 moiima pryTHOrO cTOJI02

= 0,1 xIla = 0,75006 MM pryTHOTrO CTONOA

3.4 PerncTpanus JaHHBIX

MicroTOPSII umeer 3neprone3aBucuMblii Oydep namsati it XpaHeHus AaHHBIX. [locie xaxmoro
H3MEpEeHHUs CKaHUpyHTe OaMH 3anHch JoOaBieHa B Oydep. Ecinu npocTpaHcTBO mamsTH 3amojHEHO, TO Ha
KK-mucnee orobpaxaercs coobmenue «[laMaTh 3anonHeHay, H MOC/IEIHEE CKAHUPOBAHME HTHOPHPYETCS.
JUis XpaHeHus JONOJIHUTENBHBIX 3anucedl Oydep mamaTu pomkeH ObiTh oumineHo (cM. «Ounctka Gydepa
naMsATH» Ha cTp. 16) WM HEKOTOphIE 3alUCH TO/DKHBI ObITh yaaneHsl. [anHbie 3 Oydepa MOKHO 3arpy3uTh

Ha KOMITBIOTEP Yepe3 MocIe10BaTeNbHbIH NopT (cM. «CBs3b ¢ KOMIBIOTEPOM» Ha CTP. 17) HIIH IPOCMOTPETh
Ha JXK-mucnnee.

3.4.1 IlpoeMOTp COXpAHEHHBIX JAHHBIX

PesxuM npocMOTpa IaHHBIX ITO3BONAET NPOBEPATH BCE JAHHbIE, XPAHALIAECS B SHEPrOHE3aBHCHMOM
naMsTH npudopa.

PexuM npocMoTpa 3amyckaeTcss HaKaTHEM KJIaBHIIH B peXXHMe rOTOBHOCTH. J{HCIIei moKa3sIBaeT:
m == = =3 =

12Sep06 7:09:00
AOT340 : 0.165
oo
AOT870 [AOT936{ AOT1020 [Water|
A |12sepos|0.019 |o.019 |o.018 0.84
« |16:45:56
* |12Sep06{0.018 |0.014 ]0.010 0.83
*« 116:45:40
WV |12Sep06|{0.018 |0.013 |o.009 |0.84
16:44:12
12Sep06{0.019 ]0.015 |0.012 0.87
16:43:38
Figure 17 Viewing stored data on the LCD

KK-mucnneil neficTByeT Kak OKHO ¢ OJHOH s4elikoif B OONBIIYI0 BOOOpaXkaeMylO 3JIEKTPOHHYIO
Tabmany (Pucynox 17). B Bepxueit XK-cTpoke ykaseiBaeTcs naTa W BpeMms BeIOpaHHO#M 3amucH. Hmkwss
CTPOKa MOKa3hIBaeT Ha3BaHHE Mapamerpa Tep H ero CTOMMOCTh. IIpH BXo/e B pekHM NpOCMOTPa OKHO
PAacCIoJIOKEHO B BEpXHEM JeBoM yriny Tabmuusl, nokassBas AOT kanana # 1 ¢ mociaeaHero coxpaseHHOro
CKaHHPOBAHHS.

OKHO MOJKHO IepeMeIaTh Mo 3/1eKTPOHHOH Tabmuue ¢ nomompbko kmodeil A ¥ P u . Knapumu W
1 <4 U3MEHSIOT 0TOOpakaeMBIii mapaMeTp B OJIHY 3alHCh, B TO BpeMs Kak KiaBHImd A H ¥ IPOKpyYHBAIOT
OKHO MEXIy 3alMCsiMH, M0Ka3blBas 3HAYE€HHE BBHIOPAHHOIO MapaMeTpa B APYTHX 3amHucsaX (JApyrHe CKaHbI).
Bepxusas JKK-ctpoka Bcerga nokasblBaeT JaTy M BpeMms, [O3TOMY 3allHCh MOXKET OBITBE JIErko
uneHTHGunupoBana. OtobpakaeMoe HOpMaIBHOE NPAMOE H3Ty4eHHE HE COXpaHseTcs B mamaTH. Bmecrto
3TOr0 OH PacCUMTHIBAaeTCs Ha JieTy npH otodpaxkenun Ha JKK-aucnnee Ha ocHOBe He0OpabOTaHHBIX JaHHBIX
(8 MB) u kanuGpoBounoii koHctanTsl Cl ... C5 (B Bt / M2 / MB) u onmcano B pazaene «Kaandposounbie
KOHCTAHTBD» Ha cTp. 12).

Haxatue Escape 3aBepiaer pekuM IpOCMOTpa M BO3BpaIlaeT YIIPABICHHE B PeXKHM rOTOBHOCTH.



3.4.2 Ouncrka 6ydepa namsaru

By¢ep nannbix npubopa Taxke MOXKHO O4HCTHTH ¢ KiaBuatypsl [TK (cM. «IIyabT IMCTAHIMOHHOTO
ynpasjeHus» Ha cTp. 17). [TyTe k MeHto QyHKIHSA OYHCTKH NAMSATH [0Ka3aHa Ha pucyHke 15. [Toms3oBatens
TPEACTABIIEH C KPaHOM:

Tabmuna 1 ConepkumMoe namsTi, KOTOpoe MOKHO IpocMoTpeTh Ha JKK-mmcree.

ITapametp Onucanue
A3p0o30JIpHas ONTHYECKAs TOJIIHHA Ha KaXKI0H H3 BOJTH
AOT1,2,3,4,5 P == SRR AR
npubopa
BOJIbI Cron6 BoasiHOrO mapa B [cM]
: [Ipsimoe 06 HHE Ha HOPMAILHOM MOBe Bt/ M2] Ha
Irradiancel, 2, 3,4, 5 | PAMOC OOIYHCHHE Ha HOP pEnccTn 8 [Be/al]
KaK/10H M3 JUIMH BOJIH HHCTPYMEHTA
SZA CoHeuHBIH 3eHUTHEBIH YTOJI B rpaaycax
AM OnTHyeckas BO3AyIIHAS Macca
SDCOR Koppekuus paccrosinus 3emius-Connine
['eorpaduueckue KOOpAHHATEI MECTA H3MEPEH cax
Koopaunatsr Epag pAE—a 8 PEREN D PN 1
MHHYTax
Alt BeicoTa MecTa H3MEPEHHSA B METPaxX Hajl yPOBHEM MOpS
bapomeTrprueckoe 1aBIeHHe B MecTe H3MepeHHs B MuLHOapax. JInGo
HaBnenue H3MEPEHHOE 3HaY€HHE OT JaTYHKA JABICHUS WIIH [IPeBAPHTEILHO
HACTPOEHHOTO JaB/ICHHS CTaHlHH (cM. «/laBnenue» Ha ctp. 20)
Temmnepatypa Temneparypa BHyTpeHHero onTHyeckoro 6;10ka B rpagycax Ilenscus
Heobpabotanusie nannsle. Curnan B [MB] oT kaxmoro xaHaia JIHHbL
RAWI, 2,3,4,5 Bonmﬂ A IR O Kk croncamtns 2o

B BepxHeii cTpoke Noka3aHO KOMHYECTBO 3aMHCeil JaHHBIX (CKAHMPOBAHHI), HAXOAAIIHXCS
B JIaHHBIH MOMEHT B namaTi. Huxuss cTpoka uHGopMEpyeT P 3T0 HaxkaTHe 04HCTHT Oydep, H KOIHYECTBO
COXPaHCHHBIX CKaHOB M3MEHHMTCSA Ha HOMNb. JUis CHATHSA M3 MeHIO Oe3 ynaneHus jJaHHbIX HaxMuTe Escape
uiu Enter Bmecto P

3.4.3 Yaanenne nocjieIHero H3MepeHHus

Ecnmn ects oOCHOBaHMS moJar: aTb, HYTO IMOCICOHEEC H3MEPEHHE sABJIAETCH
HCHEﬁCTBHTCHBHB[M, €ro0 MOJKHO YIOQJIHTh H3 MaMATH, HCIIOJIb3Ys 3TY 0COOEHHOCTE.
Pucynok 18 wumocTpupyeT nyTs MeHIo.

el

Eg B BepxHeil cTpoke yKa3aHO KOIMYECTBO CKAHMPOBAHHMI, HAXONAIIMXCH B
Man menu s x

o] L= JIaHHBIH MOMEHT B namMaTH. Kax eIl K04 aKTHBALMK YAAIAT OJHY 3allHCh H3 NaMATH
el many (TIoC/IeTHIOK H3MEPEHHYIO), H 0TOOpakaeMoe YHCIIO0 OyIeT YMEHBIIEHO Ha eIHHMILY.

O = Jns BeBosia Ge3 ynanenus nanusx Hakmute Escape umu Enter.
Baud rate

E Baud role
9600 incridecr

Figure 19 Adjusting serial 3.5 BAI[ CKOPOCTB

port speed (baud rate).

MicroTOPSII moxeT cBs3bBaThCs ¢ KoMmbloTepoMm i GPS-mpueMHHKOM
depe3 mocaenoBarenbHbl nmopT. CKOpoCTh 3TOH MHHMM CBA3M HactpauBaetcs ot 2400 mo 19200 Gon.
ObGparuTe BHHMaHHE, YTO CKOPOCTH NMepPeNavH AAHHBIX A0/KHA ObITh ycraHosiena na 4800, ecan
GPS pecusep nmoakmoven k MicroTOPSII (cM. «Cesisb mo GPS» ma ctp. 22). Ycranoeka Gojee
BBICOKOH CKOPOCTH B 00/1aX YCKOpSET Mpolece Mepe/iady JaHHBIX U JelaeT Npubop Goee OT3LIBYMBEIM BO
BpeMs yJaleHHO! HacTpolkH. Tem He MeHee, HeKOTOpbIe Goslee MeUIEHHBIE KOMITBIOTEPLI MOTYT OBITH HE B
COCTOSHMH 00IATHCS HAIe)KHO Ha CAaMOM BBICOKOM CKOPOCTH.

Huxnsis ctpoka KK-aucnes yka3piBaeT TeKyLIyl0 HACTPOMKY CKOpOCTH nepesayd. Haxkatue win
yBenu4nBaeT, A wiM VY yMEHBIIAET CKOPOCTb IOC/IEAOBATEILHOIO MOpTa. JIOCTYIHBI CIEAYIOIIHE



BapuaHTel: 2400, 4800, 9600 u 19200 6ut B cexynny. Haxarne Escape Bo3Bpamaer ynpapieHue Ha
BEPXHHUH YPOBEHE MEHIO H B P€KHM rOTOBHOCTH.

4 KomnbioTepHasi cBsi3b

MicroTOPSII moxeT cBA3BIBaThCS ¢ KOMIIBIOTEPOM depe3 MocienoBaTenbHEII mopt RS232 ¢
NOMOLIBIO MpHaraeMoro Kabens ¢ MHCTpyMeHTOM. [laHHble MoOryT O®ITH mepegansl ¢ mnpubopa Ha
KOMIIBIOTEP /Uls apXuBalK U 00paboTka. CymecTByeT Takke psijl HACTPOEK, KOTOPbIe MOXKHO IPOBEPHUTH H
M3MEHHUTH yJaneHHo. Beiki nporpammHoe obecnieuenue uisi cBs3u ¢ nonkamu (Windows Hyper Terminal
Wid Procomm H T. 1.) MOXKHO HCIOIB30Bath A1st cBsask ¢ MicroTOPSIL. Tem He MeHee, peKoMeHIyeTcs
ucnons3osanue Microtops Organizer (ctp. 20), a Windows Ha OcHOBE IporpaMMmHOro obecredeHwus,
KOTOPOE BEINIOJIHAET YIPaB/ICHHE JaHHBIMH aBTOMAaTHYECKH.

4.1 ®uzuyeckoe coeqHHEHHE

Kabenproe coequnenne mexay MicroTOPSII 1 nocienoBatenbHEIM MOPTOM IIOKa3aHO HA PHCYHKE
20. DB9 Illtexep nomkeH OBITH MOAKIIOYEH K AOCTYITHOMY IOCJIEI0BATENLHOMY TOPTY Ha 3aHel naHe
KommbroTepa. «Crepeo mTekep» 0KeH ObITh BCTaBIE€H B THE3ZO0, pacmosoxkeHHoe cOoky MicroTOPSIL.
Ecim croponnee nmporpammuoe ofecriedeHne Uil CBS3H MCIONB3YETCs, TOTJA JUIS YCTAHOBJICHHS CBS3H
HeoOX0aMMa MHHUMATbHAs HAaCTPOHKa:

1. ITocnenoBarebHbIH NOPT A0/DKEH OBITH YCTAHOBJICH Ha TOT, K KOTopoMy noakmodeH MicroTOPSIL.

2. Ckopocts mepenaun manHelX MicroTOPSII u mocnenosarensHOro mopra KOMIBIOTEpA AOKHA OBITH
0aMHaKOBOH (cM. «CKopoCTh Nepeaayn JaHHBIX») OLIEHHTH) Ha CTp. 16).

3. Hactpoiiku nopra nomkHbl OBITH crleayromuMmu: 8 OMT HaHHBIX, | cTOmOBBIM OHMT, 0e3 NpoBepKH
YeTHOCTH.

4. Pexomenayercs sMysnus TepMunana ANSL

DB9 Plug

Stereo jack A 1
‘00

C o

I I 1 ‘
o f } 0000

Figure 20 Serial communication cable for MICROTOPS 11

MicroTOPSII Ozone Monitor-Sunphotometer Ver. 5.5N /2003 S /N 07323
A - noKasartk TeKyllee MECTONON0KEHHE
B - ycTaHOBHTE TeKylllee MEeCTONON0KEHHE
C - ouncTuTh Oydep naHHBIX
L - CIHCOK COXpaHEeHHBIX MeCT
M - H3MEHHTB COXpaHeHHOE MECTOMOIOKEHHE
P - neuats Gydepa naHHbIX
S - Ha4yaTh CKAHHPOBaHHE
T - ycTaHoBHTL JaTy U BpeMs
X - neyartb KaNHOPOBOYHBIX KOHCTAHT
Pucynok 21 Vnanennoe mento MicroTOPSII

4.2 IlynbT AHCTAHIHOHHOIO YNPaBAEHHUS

ITocne 3aBepmenus HacTpoiiku Brmounte MicroTOPSII u monoxaute, moka He OyAeT NOCTUTHYT
pexum rotoBHocTH. (RDY Ha mucrutee). Haxmure Enter Ha xiaBmatype kommbrotepa. MicroTOPSII
OTBeYaeT JKpaH MOKa3aH Ha pHCYHKe 21. 3aroloBOK COACPKHT MOJENb, HOMEP BEPCHH NPOrpaMMHOIO
obecrieuenus U CepHitHBIH HOMep HHCTpyMeHTa. Cleyromee MeHIO NpescTaBnseT coboi Habop yHKumi,
KOTOpbIE 3almyCKAlOTCs HaKaTHEM CBS3aHHOW KJIABHIOM MM KOMOMHAUMEH KiIaBMII Ha KJIaBHAType
KOMIIBIOTEpA.

17



4.2.1 Pacne4yaTka H YCTAaHOBKA TEKYIEr0o MeCTONOI0KeHHS
Kox "a" niun "A", ornpasnernsiit B MicroTOPSII, npeasiaraer HHCTPYMEHTY BEPHYTH €r0 TEKYILYIO
HACTPOMKY MeCTONoN0KeHUs. MHCTpyMeHT BO3BpamiaeT:
Texymee MecTononoxeHune:
Lat (+ N) Long (+ E) Alt [m] Pres [MB] Loc #
40,100 -75,152 75 0 256
IlInpoTta ¥ n0ATOTAa yKa3aHB!l B rpagycax H JECATHYHBIX 10/1aX. CeBepHas IIHPOTa M BOCTOYHAS
monroTa monoxutenbHel, IOr u 3aman orpunarensHbl. BeicoTa B MeTpax M JaBleHHe B MH/LTHOapax 1o
HOMEpY, YKa3bIBAalOIeMYy, KOMHPYETCS JIM TEKYIEe MECTOIOJIONKEHHE H3 OJHOTO H3 COXPAHEHHBIX H
HMEHOBAHHBIX MecTonmojiokeHud (cM. «CoxpaHeHHble MecTomosokeHus;»» Ha crp. 13). Ecmm
MECTOIIO0JI0KEHHE ObLIO yCTaHOBIEHO BpyuHyro Win u3 GPS, kox 256.
Yro6rl ycTaHOBHTH TeKymiee MecTononoxkenue ¢ [1K, naxmure «b» umu «B». MicroTOPSII otBeuaer
CJIEIYIOLIUM He3aMe UTHTENIHO:
BeeuTe Tekylee MeCTOMONIOKEHHE:
Lat (+ N) Long (+ E) Alt [m] Pres [MB] [Loc #]
+ XX.XXX £ XXX.XXX + XXXX XXXX [X]
Eciu BBEZIEHO NPaBHIBHOE MECTONOIOKEHHE B COOTBETCTBHH C MAOIOHOM, MOKa3aHHEIM Ha JKpaHe,
npubop noarBepaut [IpunsTie HacTpoek HaxkatueM «OK». Ecii o1HO U3 BBeIeHHBIX 3HAYEHHIT BBIXOIHT
3a IOMyCTUMBIE npejieibl, coodmenne ""HesakonHoe 3Havenne!" Bo3BpalaeTcs CIMIIKOM Masio uudp uiu

HeNpaBW/IbHBIA 11a0loH npHBeayT K HrHopupyemoit! " JlomycTHMmble auamasoHsl Ul [apaMeTpoB
MECTOIIOJIOKEHHS CIIeIYIOLIHE:

[upora: <-90, +90>

Honrora: (-180, +180>

Beicora Han ypoBaem mops: (-1000, +20000)

JlaBnenwue: <0, 1100)

M3MeHenus B TEKYIIEM MECTOMOIOKEHHH BCTYNAIOT B CHITY HEMEIEHHO. Bce KOMIIOHEHTHI TEKYIIEro
MECTOIOJIOKEHHSA MOTYT OBITh YCTAHOBICHB! HHIHBUJIYaIBHO C KJIABHATYPHI pHOOpa.

IIpumeuanne: koopaunate! KapTel B popmare DEG: MIN: SEC po/ukHBI ObITH Npeodpa3oBaHbI
B HX JecATH4YHbIe ¢opMaThl mepe] TeM KaK BOHTH /IS BKJIWYEHHS BHYTPEHHEr0o IaTYHKA
aTMocdepHOro 1aB/IeHHA BBeJleHHOE JaBJIeHHE CTAHIHH 10JIKHO ObITH YCTAHOBHTH Ha (.

4.2.2 Ouyucrka Oydepa 1aHHBIX

Bydep nHCTpyMEHTa MOXKHO OYHCTHTH C KOMIIbIOTEPA, OTIIPaBHB cuMBOI «C» miu «c». MicroTOPSII
oTBe4aeT ¢ noackaskoi: Ouncrurs 6ydep aanabix? Y /N
Haxarue «y» uim «Y» oATBEpKAAeT yaAaleHHe COXPaHEHHBIX AaHHBIX u3 MicroTOPSII.

4.2.3 TIpocMOTp H YCTAHOBKA COXPAHEHHBIX MECTOMOJIOKEHH
Conepxumoe Ga3bl JaHHBIX COXPaHEHHBIX MECTONOMOKeHHH (cM. «CoXpaHEHHBIE MECTONOIOKEHHUS»

Ha cTp. 13) MoxkHO HacTpouTh ¢ [TK 4epe3 mocnenosatenbHblil mopT. B oTBeT Ha HaxaTue GYKBHI «|» win
«L» na knaBuatype xkomnbiotepa MicroTOPSII orBeuyaer crmckoM BceX COXpaHEHHBIX MECTOIOJIOKEHHH
(Pucynox 22). 3aronoBok HAeHTHOHIHPYET HapaMeTphI IT€YaTH.
CoxpaHeHHbIE MECTOMONIOKEHHS:
Jlokanenoe ums Lat (+ N) Long (+ E) Alt [m] Pres [MBE]

1: Inencaiin +40.050 -075.133 20 1013

2: Mauna_Loa +19,533 -155,583 3397 680

3: Ilycto +00.000 +000.000 0 1013

4: Iycto +00.000 +000.000 0 1013

5: Iycto +00.000 +000.000 0 1013

6: ITycto +00.000 +000.000 0 1013
PucyHok 22 CnHcok coXpaHeHHBIX 0a3 JaHHBIX MECTONOIOKEHHIA,

CeBepHass IIMpPOTa MOJNOXKHTENbHAHA, IOT OTPHLATENbHBIN; BOCTOYHAs JO0JITOTA MOJIOXKHTEIbHAS,
3amajiHas oTpuuareiabHas. YroOsl u3mMeHuTh Mmoboe u3 6 Mect, HakmuTe «m» wiH «M» Ha kiaBuarype [1K.
MicroTOPSII otBewaer Bxomom mabioH, nokasaHHBI# Ha pHcyHKe 23. Bseaure mnapaMeTpsl
MECTOIIOJIOKEHHS B COOTBETCTBHH ¢ MabI0HOM, 0TOOpaXkaeMbIM Ha KpaHe. Bo-nepBhIX, 3T0 OHO3HAYHOE
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YHCJIO MECTO, KOTOPO€ MEHsAETCs MaKCHMalbHas [IMHA Ha3BaHusd JoKanuM 14 cuMBoioB. ToOJbKO
OykBeHHO-UH(POBBIE cuMBOIEI (a-z, A-Z, 0-9) n mogyepkuBanue () Jomyckarores B mpenenax CTpoka
umeHH. KoopauHaTte! B rpajycax ¢ AecaTHYHON Apo0bio (He MUHYTHI). Mcmonb3yiiTe TOUKY /Ul OTAENEHHS
Apobu OT wenoro 4ucna. Jla JecATHYHBIX 3HaKa AOCTATOYHBI U1l KOOPAMHAT. NPHMEHSIOT ONHMCAHHBIE
BBIILIC NIpaBHIIa yKasarelned. Beicota B MeTpax W naBieHne B MuutuOapax. Beicota Hajx ypoBHEM Mops H
JIaB/ICHHE COXPaHAIOTCSA Kak liesibie yncia (6e3 apobeit). PasienuTe Bee 31eMEHTHI OIHAM WM HECKOJIBKHMHU
npobenamMu ¥ 3akoHuute BBOA cuMBoioM CR (Enter mnm Return Ha knasuarype). Bee mapamerpsl
npurkmaiotes, toraa MicroTOPSII otBedaer «MecTono/oskeHHe X COXpaHeHO», Te X 3aMEHSETCH

HOMEPOM MeCTONoNOKeH . B nmpoTuBHOM ciydae «BBoa HrHopupyercsi!» coo0leHHe BO3BpALIAeTCS.
BeeanTe HOBOE MECTOMONOXKEHHE:

JlokansHoe ums Lat (+ N) Long (+ E) Alt [M] Pres [MB]
X XXXXXXXXXXXXXX £ XX XXX = XXX, XXX £ XXXX XXXX
PrcyHok 23 CxeMa BBOJIa MECTOMOJIOKEHHS.
IIporpammuoe obecneyenne Microtops Organizer mpejaraeT HHTEPaKTHBHBIH COc06 OGHOBIEHHS

a3l IaHHBIX 0 MecTOHaXOx/eHHH npubopa (cM. "TIporpammuoe obecnevenne Microtops Organizer" B
ctp. 20).

4.2.4 3arpy3ska Oydepa naHHbIX

Ornpaska «p» umm «P» B MicroTOPSII 3amyckaer nepemady naHHeix u3 Oydepa mnpubopa,
nepeaaHHble JaHHBIX (pHCYHOK 24) npemmectByeT 3arofoBok REC # xxxx, rie XXxx - 3T0 KOJHYECTBO
3ammcei, kotopele OyayT 3arpyxeHsl. KmoueBoe cnoso FIELDS B cheayromeit cTpoke CONpOBOXKIAETCS
CIIMCKOM HMEH MOJIEH, KOTOPhIE COOTBETCTBYIOT CTPYKType 3arpyxaeMbIX AaHHbIX. Korma mepemaBaemas
uH(popMalHs 3axBaThiBaeTcs (aiina W 3aTeM HUMIIOPTHPYETCS B JNMEKTPOHHYIO TabIHIly, TOrJa 3TH MMEHa
T0JIeH MOSBIAIOTCA Hal CTOMONAMM JaHHBIX, o0serdaionide ynpaBleHHe AaHHbIMH. MMeHa moned Taxke

HCTIONB3YIOTCA TNporpammoii Microtops Organizer mostomy moOble u3MeHeHHs B (popMmare JaHHBIX
YYHTBIBAIOTCSA aBTOMATHYECKH.

EC #0001 {CR}

OBJIACTH: {CR}

SN, JIATA, BPEMA, mupota, nonrota, BRICOTA, TABJIEHME, SZA, AM, SDCORR, TEMP, ID, SIG380, SIG500, SIG870, SIG9
36, SIG1020, STD380, STD500, STD870, STD936, STD1020, R380_500, R500_870, R870_936, R936_1020, AOT380, AOT500

, AOT870, AOT936, AOT1020, BOIIA {CR}

07323,09 / 18/2006,14: 04: 31, 40,050, -75,133, 20, 1013,54,28, 1,710,1,009, 25.3, 0, 310,23,

395,03, 994,34, 462,90, 819,45, 0,004, 0,005, 0,006, 0,003, 0,007, 0,7853, 0,3973, 2,1481,

0.5649, 0,172, 0,123, 0,070, 0,063, 0,055, 1,34 {CR}

END. {CR}

PucyHok 24 ®opmar nepeaayy gaHHsIX. JLTHHHBIE CTPOKH 00epHYTH! BOKpYT H nomeieH Mapkep {CR}, Kyza oTnpasnseTcs CHMBO/ BO3BpaTa
KapeTKH

[Tons nanHbIX pasfeneHs! 3ansaThMH, a 3anucH - cumBonamu CR. Drtor dopmar mnpussT
OosnbmMHCTBOM TporpamMm o0paboTku AaHHbIX. Mcnonssyiite ¢gopMar ¢ pasgeieHHEM 3alsTBIMH MpPH
UMIIOPTE JaHHBIX.

Tabmuna 1 comepxut noapobHOE ONHCaHHE BCEX MOJIEH B 3arpyKaeMBIX JaHHBIX.

Ilepenaga 3akanumBaercs Kmo4eBbiM cloBoM «END» compoBoxaaemsrii cumBoiiom CR s
COXpaHEHHMs INEpEJaHHBIX [JaHHBIX Ha JHCK MCHOAB3yHTe (QYHKIHIO 3aXBaTa [JaHHBIX Ballero
KOMMYHHKAIMOHHOTO IIpOrpaMMHOro obecneveHus. Pasin4Hbie nporpaMMbl HCIIOIB3YIOT Pa3HbIEe CIIOCOOBI
Havasna cOopa nanHbIX. [loxkamylicta, oOpaTHTech K PYKOBOJACTBY Balle# NpOrpaMMBbl Ui KOHKPETHBIX
HHCTPYKIIHH.

4.2.5 UHuuMHpOBaHHE CKAHHPOBAHHS

CkaHHpOBaHHE H3MEPeHHH MOXKeT ObITh HHHIMHPOBAHO C Y/IAJIEHHOr0 KOMIIBIOTEpa ITyTeM OTIIPaBKH
CHMBOJIA «S» HIH «S» dYepe3 TMOCIEOBATENbHBIH MOPT. DTa (QYHKUHS MOXKET HCIOIB30BaThCA JUIA
ynpasnerust MicroTOPSII npu ycTaHOBKe Ha IITaTHB.

4.2.6 YcTaHoBKa 1aThl H BpeMeHH

Ecmu MicroTOPSII mony4aer kox "t" wmm "T", npubop oTBedaeT 3anpocoM TeKyIlHe YHHBepCaIbHbIE
naty u Bpems (UT):

Jara n Bpems (UT):
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MM / aa / rr 9a: Mmm: cc {ENTER}
Ecnu neficTBuTENBHBIE 1aTa H BpeMs BBOAATCS NOCIE 0TOOpakaeMoro mabioHa, TO BHYTPEHHHE Yackl
YCTaHaBJIHBAlOTCA Ha BpeMs u npubop oreedaer «OK». Ecnm 3anuce mepeiictsurensHa, MicroTOPSII

orobpasut «Invalid!» cooGmenne. BHyTpeHHHe dYachl Tak)ke MOXHO HACTPOMTh C KJIABHATYPHI (CM.
«¥YcTaHOBKA BPEMEHH H 1aThD»).

4.2.7 IleqaTh KaAHOPOBOYHBIX KOHCTAHT

Bce nonp3oBatenbekne kamuOpoBOYHbIE KOHCTAHTHI (cM. «KaanbpoBouHbie KOHCTAHTHI» Ha CTp. 9)
MOkHO monyduTh H3 MicroTOPSII, ornpaBuB kxox "x" mmm "X". MHCTpyMeHT OTBEYaeT €O CIIHCKOM
TEKYIIHMX HAcTpoeK (pucyHok 25). OGpaTuTe BHUMAHHE, 9TO MOIB30BATE/IbCKHE KATHOPOBOYHEIE KOHCTAHTEI
HHHIMATH3HPYIOTCA HA 3aBOJIE H YCTAHOBJICHBI PABHBIMM 3aBOJICKHM KaTHOPOBOYHBIM KOHCTAHTaM.

Current  calibration constants  S/N:07323  LNV01=6.799E+00 LNV02=6.443E+00
LNV03=7.056E+00 LNV04=7.540E+00 LNVO05=6.825E+00 C1=5.363E-03 (C2=3.063E-02
C3=8.155E-03 C4=4.412E-03 (5=7.814E-03 K=7.847E-01 B=5.945E-01 C=0.00 POFFS=-
1.302E+01 PSCALE=1.746E+01 Figure 25 Printout of MICROTOPS || calibration constants.

S Microtops Opranaiizep I[IporpammHoe o0ecnieuenue

5.1 BBenenune

Hasuauenne Microtops Organizer - cienate MicroTOPSII Gosee npocThiM B HCIOIB30BaHHH H Oolee
NPOAYKTHBHEIM, MPENOCTaBlss MpOrpaMMHOe obecredeHHe, KOTOpOe BBINOJNHAET cOOp JaHHBIX H
HacTpoiiky npubopa. Crauana Gydep nanusix 3arpyxkaercs Ha [1K, rae oH mocTosHHO XpaHHTCs B 0Oase
nauneix B popmare DBase IV. ®aiin, DATA .DBF, HaxomuTes B nojKaTanore, B KOTOpbIi ObUI yCTAHOBIICH
Microtops Organizer. Kpome Toro, nmporpaMmHoe obecneuyeHHEe M03BOJISET IOJIB30BATENI0 YCTaHABIHBAThL
MECTOIIOJIOKEHHS I HWHCTPYMEHTA, W3MEHATh Ha3BaHHE MECTONOJIOXKEHHS B 0ase JaHHBIX, H OYHCTHThH
Oydep namMaTH HHCTPYMEHTOB.

5.1.1 YcraHoBKa nporpaMmMHOro obecrne4eHus

1. BcraBbTe YCTaHOBOYHEBIM KOMIAKT-IMCK, TNpOrpaMMma YCTaHOBKH JIOJDKHA 3amyCTHTBCH
aBTOMaTH4eckd. Ecim 3To He Tak, 3amycTuTe setup.exe. Microtops Organizer Takyke MOXHO 3arpy3HThb C
BeO-caiita Solar Light no anpecy www.solarlight.com/faqs/SoftwareDownloads.html

2. Toaxmouute Gonbimol KoHen (9-KOHTAKTHBIH) MOCIEIOBATENBHOrO Kalens, IOCTaB/IsSEMOTrO C
MicroTOPSII, k JocTynmHOMY MOCTEAOBaTeNbHOMY MOpTYy Ha 3amHeii maHenu ITK W ManeHbKHH KOHELl
(pa3beM ans pono) w1 MicroTOPSIIL

3. Bkmounte MicroTOPSIL

4. Microtops Organizer Teneps roTOB JUIst Tiepesiaud AaHHbIX u3 Oydepa nannbix MicroTOPSII B Bam
IIK.

5.1.2 Hacrpoiika cBs3H

HacTpoiiku nocneaosatenbHOro nopta (ckopocTs komdopra u 601a) MOKHO HACTPOHTL C MOMOLULIO KOMAH/BI «CBsA3b»
B MeHI0 mapameTpoB. HacTpoiiku 1o ymMon4aHuio - ABTO onpe/ie/leHHe 1A CKOPOCTH nepefiaun B Gojax, a Takke Mis Comport,
KOTOpas aBTOMAaTHYECKH OMpeeNHT COOTBETCTBYIOUIHI NOPT H CKOPOCTB NEpeiaiy AaHHBIX IS CBA3M C MicroTOPSII
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5.2 PaboTa ¢ MUKpOTONAMH
5.2.1 3arpy3ka aaHHBIX

3arpy3ka NaHHbIX OCYILECTBIAETCA HAXKATHEM KHONKH «CKayaTh» B HIKHEH 4aCTH rIaBHOrO OKHAa M yOemuTech, 4TO
MicroTOPSII nomkmouen k ITK ¢ momowpio npunaraemoro kabens u BkmouenH. ITocne HakaTHa KHOMKH «CKauaTb»
conepxkumoe Gydepa nannsix MicroTOPSII Gyznet 6biTe ckonuposansl B 6a3y nanueix DATA.DBF, pacnonoskennyio Ha ITK.

5.2.2 Ouncrka Oydepa 1aHHBIX

Bydep mammerx MicroTOPSII MOKHO O4YHCTHTB, BHIGpaB KOMAHAY OYHCTHTL Oydep B MeHmo
uHCTpYMeHTOB. [Top30Baresto Gyner npeanoxkeHo ybeautses, 9to Gydep JaHHBIX JOMKEH OBITh OYHINEH.

5.2.3 M3MeHeHHe COXPaHEHHDbIX MECTONO.10KeHHH MicroTOPSII

BryTpenHioio Gasy naHubix mectononoxkenuii MicroTOPSII (Makc. 6 MecTonosoxkeHuit) MOKHO MPOCMOTPETh H H3MEHHTb,
BeiOpaB komaHay «H3menuTh mectomonoxkenue npuGopa» B MeHi0 «HMHcTpyMenTh». TONBKO 3aKOHHBIE 3Ha4eHMA OymyT
npuHsTel MicroTOPSIL. Knonka «BoccTaHOBHTE» OTOGPAasHT BCe MECTOMONOMKEHHA, COXPAHEHHbIE B MHCTpyMeHTe. UToOhl
H3MEHHTb HACTPOMKY MECTOMOJIOKEHHS, BBEMTEe HOBblE JaHHbIe B COOTBETCTBYIOUIYIO CTPOKY M HAKMHTE KHOIMKY YCTAHOBHTB.
Bce otoGpakaemble MecTononoxenus GyayT coXxpateHsl Ha pUGOpe AnA fanbHeHIIero HCnoIb30BaHMs.

5.3 Onepauumu c 6a30ii JaHHBIX
5.3.1 A3meHeHHe HMEH MeCTONOI07keHHIT B 6a3e JaHHBIX KOMIIbIOTepa

103 820066 131157 Mauna Los 19533 ~155.58)

i 30Y 020/ L ANZIPM Meuna_Loa 1951 s

F N0 A0/ 1aR1APM Mauna_Los 19533 155583

I NOI A 1 4823PM Meune_Loe 19533 5558
N0 A% VWP Mauns_Los 183 %50
T S Y] Msuna Loa CECEIRNE Tl |

Pacmonoxenne a3kl [JaHHBIX MOXKHO H3MEHHTh, BbIOpaB komanay «IlepenmeHoBaTh
pacnoJioxenne 6a3sbl JaHHBIX» B MeHIO HHCTpyMEHTOB. [losBHTCS HOBoe OKkHO. [Ipekae 4eM MeHSTh
Ha3BaHHs MECT, YKaXKHTe IPaBH/ILHBIC JaHHBIE BEIOpaHHEIE B Oa3e HaHHBIX. YTOOBI BEIOpAaTh TOUKH JaHHBIX,
BBIOEPHTE Ha3BaHHE MECTOMOJIOKEHHS, KOTOpPOe HeOOX0IMMO HCTIPaBHTh. (BEIOEpHTE <mpoOen™> IS MyCThIX
Ha3BaHHWH MECTOMOJIOKEHHH), NpPH HEOOXOAMMOCTH BBEJHTE IIHUPOTY H [OIATOTY MECTONOJIOKEHHS H
HAKMHTE KHONKY «BbpImosHnTh 3anmpoc». Bce TOYKH JaHHBIX, ONpeJelieHHBIC BBHIEYTOMAHYTEIMH
KpHTEpHsAMH, OyayT oroOpakeHsl B Talimile pe3y/ibTaToB 3ampoca B HIKHEH uyacTH oOkHa. Ecimm
NpaBHIbHEIH HA0OP TOYEK JaHHBIX HAXOJHWTCS B TAONHUIIE pe3y/IbTaTOB 3alpoca, TO HMeHa MEeCTOTOIOKEHHH
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FOTOBBI K H3MEHEHHIO. BriGepuTe MM BBEIMTE HOBOE MECTOIIONIOKEHHE MMH, a 3aTeM HaKMUTE OGHOBHTS.
HoBele nMena nokauuii 6yayT 3anucans B 6a3y JaHHBIX.

5.3.2 UmnopT TeKkcTOBLIX (aiijioB

Hannble MicroTOPSII moxHO uWMnopTepoBate M3 TekcroBoro (aitna ASCII B ciemyromeM
dopmare:

1. KannOpoBoyHbIH NOCTOSHHBIN 3ar0I0BOK

2. Mlannbie Ilporpammuoro obecnedeHns misi cBssH, Takoe kak Windows HyperTerminal wmw
Procomm, mosxet co3nars daiin ¢ TpeGyemsit dopmarpm nanHEX. OCHOBHBIE IIATH:

1. Hactpoiite mpoToKkoJ cBs3H (CKOPOCTH Mepeiayd U CKOPOCTh MEpe/Iayn)

2. 3amycTuTe (aiin KypHaa ¢ pacIIHpeHHeM «* txty.

3. BBeuTe «X», 4TOOBI MOMYYHTh 3ar0JI0BOK KOHCTAHTHI KATHOPOBKH

4. BBeauTe «P» Ul 3arpy3KH JaHHBIX

5. 3akpoiite ¢aiin xxypHana

OtoT ¢aiin KypHana Temepb MOXKHO HMIIOPTHPOBATh B 0a3y JaHHBIX ¢ MOMOIIBIO Komanms! File:
Import. OTKpEITHIH

[losiBuTCS HATOroBOE OKHO JUIA BEIOOpa TeKCTOBOTO (aiina ((haiina xypHana) ais uMmopra B 6asy

nauHbIX. [Tocsie BeiGopa cooTBeTCTBYIOmErO (aiina ¢ pacimpennem «.txt» Haxmute «OK». Jlannbie 6yayT
HMIIOPTHPOBaHbI B 0a3y JaHHBIX.

5.3.3 Umnopt daiinos B popmaTe oOMeHa JaHHBIMH
Texcrossie daiinbl 6a3bl JaHHBIX MOXKHO HMIIOPTHPOBATE B 6a3y AaHHEIX ¢ TIOMOIIEI0 KoMmaH sl File:
Import. OTKpEITHIH NOABUTCS IHATOrOBOE OKHO [UIS BBIOOpa TEKCTOBOrO (haiia 6assl JaHHBIX 171 HMIOPTA

B Oasy jameix. Ilocne BeIGopa cooTBeTcTByrOmero ¢aiina ¢ pacmmperuem «. dbty Haxmute «OK»,
JIaHHbIE HAYHYT BCTABIATHCS B 023y JaHHBIX.

5.3.4 Okcnopr B popmaTte oOMeHA JaAHHBIMH

Qaiinbl 6a3el NaHHBIX MOXKHO OSKCIIOPTHPOBATh B TEKCTOBBIA (aiin 6a3bl JaHHBIX C MOMOIIBIO
komaHzae! File: Export. CoxpaHHTh MOSBHTCS IHANOroBOe OKHO Ul BbiGOpa TekcToBOoro (aiina Gassl
JaHHBIX 11 9Kcnopra. [locne BeiGopa mau BBO#A, cooTBeTcTBYIOMEro (ain ¢ pacmmpenreM «. dbty,
HaxmuTe «OK». JlanHbie Oy1yT 3KCOPTUPOBAHEI B TEKCTOBLIH (aiiyl 6a3bl TaHHBIX.

5.3.5 Onncanne JaHHBIX

Kaxnas sanuce nanHeIX B 0a3e JaHHBIX MMeeT IIOJe ONKMCAHHS [AHHBIX, KOTOPOE MOXKHO
HCIIOJIB30BaTh KaK ONHCAHHE MOJIb30BaTells I JaHHBIX. DTO MoJe MpecTaBaseT cobol TEeKCTOBOE T0JIe H3
40 cHMBOIIOB, KOTOpPOE MOXET COAEpXkaTh JIOOOH TEKCT, Ha KOTOPOM IOJB30BaTelb XOYET COXPaHHTh
naHHble. HeKOTOpble BH/IbI HCTIONBE30BAHMA BKIIOYAIOT B ce0s JaTy 3arpy3KH JaHHBIX HIIH HMs YETOBEKa,
KOTOpBIi cobupan nauusie. Kaxias 3arpy3ka npHBeeT K MOSBICHHIO 3alIpoca Ha BBOJ ONHCAHHUS JAHHBIX, B
KOTOPOM TOJB30BaTeb MOXKHO HaOpaTe. DTO NpPHIVIAIIEHHE MOXHO OTK/IIOYHTH, CHSB ()IaKOK B OKHE
«Onucanne naHHbIX» B MeHIO «[lapamerpsm. MeHio.

6 GPS cBszb

Tounsle mapamMeTphl MECTONOJIOKEHHS MOTYT aBTOMAaTHYECKH Iepe/aBathcs M3 nmpHemHuka GPS
(I'nobanenol cucTembl no3urmorupoBanus) B MicroTOPSII. TlpueMHHK ompesenseT MeCTONOIOKEHAE HA
OCHOBE KOMOMHAIIMH CHIHaIbl, HMCIYCKaeMble CO CIIyTHHKOB, Bpaljalommxcs BOKpyr 3emun. [l
KOMMEPYECKOr0 HCIOIb30BaHus TUNH4YHas ToyHocTe GPS [losunmonupoBanue cocrtaBiser 30 MeTpoB.
JIwbo#i GPS-npuemunk, nomxnepxusatommii ¢opmarsl NMEA 0183 Bepcmit 1.5 u 2.0, mMoxer OBITh
npountaHasM MicroTOPSII.

6.1 Hactpoiika GPS

WunmBuayaneHble npouleaypbl HAacTPOHKH BapbHPYIOTCA MEXKAY mnomydarensMu. Clemyrommmii
npuMep ocHoBaH Ha [Ipuemank Garmin Model GPS 72:
1. Bkmounte npuemunk GPS

Lo ko ]



2. Bxmounte MicroTOPSII u ycraHoBuTe CcKOpocTh mnepenaun 4800. DT0 eIMHCTBEHHBIH
MICROTOPS II mactpoiika Tpebyercs a1s coBmectumoct ¢ GPS.

3. Coemunure MicroTOPSII u GPS-npueMHHK ¢ [OMONIBIO CHEMMATLHOrO  Kabes,
nocrasisemoroSolar Light ko ans BapuanTa GPS.

4. [Nepetinute Ha crpanuny MAIN MENU na GPS, asax/s1 Haxas knonky MENU.

5. Beibepure SETUP u naxxmute ENTER, uto65! 0TKpEITE MeHIO SETUP.

6. [Tpokpytute 1o sknagks HHTEP®EMC.

7. Ycranosute @opmar nocneoBatensHEIX JaHHEX B NMEA.

8. Ycranosute ckopocts nepenaun 4800.

9. Haxmure PAGE, xorza 3akoHuuMTe, YTOOBI BEpHYThCS HA CTPAHHIYY, MMOKA3BIBAIOINYIO CHIY
CI[yTHHKOBOT'O CHTHAA.

10. Pacnionoxwure npueMauk GPS Takum oOpaszom, yroOsl 0630p Heba He ObUT 3aTpyaHEeH, H NpHOOp
MOT IOJYYHTh CIYTHHKOBYIO HH(MOpPMALHIO. DTOT TPOLECC MOXET 3aHATh 0 HECKOJBKHX MHHYT B
3aBHCHMOCTH OT CITyTHHKa KOH(QHMIypalus W HeJaBHHUX H3MEHEHHWHl MecrononoxeHus. [loxkamyiicra,
obpatuTech K pykoBoacTBy GPS, ecnu npueMHHK He B COCTOSIHHH MONYYHTh OJIOKEHHUE.

11. Kak Tonpko no3unus nonaydena, npueMHuK GPS nokaseiBaer coobmenune 2D NAV, ecnu mmpoTta
/ nonroTa ¢pHUKCHpYeTcs Ha OCHOBE npeabLayieii nHGopmaruu o Beicote. Coobmenune 3D NAV nosensercs,
korjia GPS ymeer paccyuTBIBaTh H BEICOTY.

12. Kak Tonbko Oymer H0CTymHO onpesesneHHe Mectononoxenus, GPS-npueMHHK OTIpaBiseT 3Ty
uHopmammoo B MicroTOPSII. Yepes nocnenosarenbHeiii mopt. Microtops II moarsepxaaeT moiaydeHue
NeACTBUTEIBHON IMHPOTHI, JOJTOTHl H BpeMeHH WH(OpMaM# H 3BY4HT 3ymmep 3 pasa. OOb9HO HOBOE
MCIIpABJIEHNE OTIPABJIAETCSA KaX/Ible 2 CEKYHIBI M CHOBA MPO3BYYHT 3ymMmep. boproBsie yackl Microtops 11
ABTOMATHYECKH CHHXPOHH3HPYIOTCS C TOYHBIM BPEMEHEM, NepelaHHbM criyTHHKaMu GPS.

13. Garmin GPS Ttaxxke ormpasiseT HHpOpMAaUHIO O BeicoTe, ecimn B pexuMe 3D NAV. DOrta
uH(OpMaIHs OTHOCHTCS TONBKO K Garmin, mOcKobKy oHA He BKmoueHa B cranaapt NMEA. MicroTOPSII
NOATBEPAMT MOJTydeHHe HHPOPMAIIHH O BBICOTE, 2 pa3a BKJIIOYHB 3BYKOBO# CHTHAIL.

14. Ecii Bce KOMIOHEHTHI MOJIYYEHBI OXHOBPEMEHHO (IIMPOTa, AOJITrOTa, BPEMS M BBICOTA), TO
3ymMMep moAacT 5 3ByKOBBIX CHIHAJIOB (Cpa3y 3 3BYKOBBIX CHTHANa, a 3aTeM 2).

15. Korna Bcs mubopmanus ormpasiasercs Ha MicroTOPSII, npuemnnk GPS moxer Obith
BBIK/TIOYEH ¥ oTKIo4eH oT MicroTOPSIIL

16. Ipuemunk GPS He obecneunBaeT JIOKAILHOE JaBIEHHE, H ITOT NapameTp He u3Menserca B GPS.
Ecmu MicroTOPSII ocHaleH J0NOMHATENbHBIM AaTYMKOM JABJIEHHSA, MOCIE YEro JaBICHHE HAa CTaHIHH
ocraercss paBHBIM () BKITIOYHT M3MEpeHHE aBjleHHA. B mpoTHBHOM ciy4ae JaBjieHHE Ha CTAHLHH JOJKHO
06HOBIATECA BpyuHyl0. Kak Tonsko GPS mactpoen Ha momnepkky NMEA, oH 3anoMuHaeT HacTpOHKH, U
BCS ONEpal|s COKpalaeTcs 4yTo0bl BKIIOYHTE 00a MHCTPYMEHTa, CBA3aTh MX C NOMOIIBIO MPHIIAraeMoro
kabest M KIaTh 3 WK 5 3BYKOBBEIX CHTHaNIOB oT MicroTOPSILL

7 Texuu4deckoe o0CIy’>KHBaHHE
Kak 1 ¢ moObIM onTuueckuM UHCTpyMeHTOM, ¢ MicroTOPSII Heo6xomiMo o6paimnarscsi 0CTOPOIKHO,
¥ JIUIsl ONITHMAJIbHO#M paboThl HEOOX0IMMO NEPHOIHYECKOe 00CTYKHBAHKE.,

7.1 OuncTKa ¥ XpaHeHHe

Jlna obecreueHus [OJITOBPEMEHHOH CTaOMIBHOCTH MHCTPYMEHT ClIEyeT XpaHHTb B CYXOM,
HENBUIBHOM MECTE, IPEANOYTHTEIHHO TPH KOMHATHO#H Temnepatype. Konaencamus BOJbI MOXKET IOBPEIUTh
npHGOp NpH JUTHTEILHOM BO3/ICHCTBAM NEPHOX BPEMEHH. PeKOMEHIyeTCs XpaHHTh MHCTPYMEHT B yTispe
it meperockd. MicroTOPSII nomkHbl GbITh 3alIMIIEHbl OT 4Ype3MepHBIX BUOpanuit u yaapos. JKecTkui
4eX0l M JUIA TPAHCIOPTHPOBKH CIENYeT HCMONb30BaTh MOKIANKY W3 MATKOH MEHBI WM KeHc s
nepeHockH. Ecii HHCTpyMeHT mozBeprest ynapy (ymai), ero cieayeT BHUMATEe/IbHO H3YYHTh H CPaBHHTDH C
JIPYTHM CIIpaBOYHBIM MaTepHaioM. MoxeT noTpeGoBaThCs MOBTOpHAsS KaTHOPOBKa.

TlepenHee KBapEBOE OKHO JOJDKHO OBITH uHMCTBIM. Kpelllka OKHa J0/DKHA OBITH 3aKphITa BCETIa,
KpOMe BO BpeMs H3MepeHHs. [I[pUKOCHOBEHHE K OKHY C Bameil KOXeH OCTAaBHT MACISHHCTBIH OCTAaTOK,
KOTOPBIii TMOBIMSET HA U3MepeHus. PEeKOMEH/lyeMBIil METO/I OYHCTKH OKHA - HCIOJIb30BaTh Q-HAKOHEYHHK,
4T0GBI MOATOJKHYTH 000 BOPC MM IBUIb C OJHOH CTOPOHBI, 3aTEM yJIATHTE €€ NOTOKOM CIKAaToro rasa.
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Toneko B KpaifHeM cryuae, YHCTHIH CHMPT (M30NMPOINKIOBLIA MM STHIIOBBIE) MOXHO MCIIOIB30BaTh JUIA
yAaJIeHHs MH00BIX OCTATKOB H3 OKHA.

7.2 O6cayxuBanue baTapen

MicroTOPSII paGotaer oT weTblpex meno4HbIX Oarapedt Tuna AA. Hosbiii kKommiaekT Garapeii
NpocTyKHT He MeHee 50 yacoB HempepbiBHOH pabGotel. Ilockoneky H3MepeHue TpeOyeT OuYeHb Maio
BpeMeHH, J((EeKTHBHOE BpeMs aBTOHOMHOH paboThl MOXeT OBITh HECKONbKO MecsueB. OGparute
BHHMaH#He, 9to Oatapen NiCad AA He GyayT obecnieunBaTh 10cTaTOuHOE Hanpsikenue Lis MicroTOPSIL

Hatyuk Hu3KOro HanpspkeHHs Gatapen BcTpoeH B MicroTOPSIL AKkymynsTop mpoBepsercs IpH
BKJIIOYCHHH NMUTAHHSA M KaKIY0 MHHYTY rocie. Ecnu HanpsikeHne GaTaped HH)Ke WM PaBHO 3aJaHHOMY
MHHHMYMY, oToOpakaercs cooOmenne «batapes paspsikeHa - BBeauTe = mpoao/kuth». Hakatne Enter
B0300HOB/seT paboTy M Gonblue He NpeaympexkaaeT W He OyaeT 0ToOpakaThes 10 CIEAYIOMIEro IHKIa
BKMoYeHHs. MHcTpymenT Oyner mpopomkaTe paboTaTth HEKOTOpPOE BpeMs; OJHAKO TOYHOCTh H3MEPEHHS
MOJKeT OBITh yXYy/ALIEHa,

YUrobs1 3aMeHnTh GaTapen, KpbILKY OaTapeifHOro OTceKa CleyeT NOTAHYTh K IOAHATE. [Ipu 3ameHe
oOpamaiiTe BHHMaHHE Ha MOJISPHOCTH Beex Oarapei.

7.3 KaaubGpoBka

Jlns obecnevenus HagexHbIX nokasanui MicroTOPSII cnenyer exeromno kanmuOpoBarh H, €CIH
BO3MOJKHO, Y4acTBOBaTb B CPaBHEHHH C JpPYIHMH cOJTHeYHBIMH (oromerpamu. [Iponeaypa kaimmOpoBku
onucana B «Teopus padore» Ha cTp. 25. ONBITHEIH MOIB30BaTENb B 04€Hb ACHBIH JIeHb, HMEIOMHH JOCTyN
K caiiTy npu OecnpensTcTBeHHOM 0030pe He0a B TedeHHE BCEro yTpa MOXHO IMOMNBITATHCS BBINIOJIHHTH
kanmmOpoBky AOT u u3MepeHHs BOJSHOTO napa.

KammbpoBka ocBeIEHHOCTH MOKeT OBITh BBINOJIHEHA myTeM mpsmoro cpaBHeHHs MicroTOPSII ¢
stajoHOM sunphotometer. KamuOpoBka kaxmoro kaHajga npeanojaraeT HOMHHAIBHYKO IMHPHHY IIOJIOCHI
MponycKanus GUIBTPa 3TOr0 KaHaIa ¥ COOTBETCTBYIOLIYIO HOMHHAIBHO# LIEHTPAIBHOH JUTHHBI BOJIHBI (CM.
«MeTponoruyeckrue U TeXHHYECKHE XapaKTepUCTHKH» Ha cTp. 24). Hanpumep, nokaszanue xanama 380 HM
COOTBETCTBYET NPAMOIi COCTaBNSIONUIEeH H3TyUeHHsl Ha HOPMATbHOH MOBEPXHOCTH B nosoce 378 - 382 um

8 MeTpo/iornyeckne H TeXHHYECKHE XapaKTePHCTHKH
MeTpolornyeckue XapakTepHCTHKH

HaumeHoBaHWe XapaKTePHCTHKH 3HaueHHe
CriekTpanibHOe pa3pelleHue, HM, He bonee 3,0
Jnanazon usmepenui 30, B1/™" or 1,0:107 g0 1,3 10°
Ilpenens! nomyckaemoii OCHOBHOH OTHOCHTENIBHO# MorpeimHocTH, %, He Gonee =30

TexHuueckne XapaKTepHCTHKH

HaumeHoBaHHe XapaKTePHCTHKH 3HaueHHe

PaGouue NTHHBI BOJTH, HM:

- nns onpeaenenus OCO 305; 312; 320

- nns onpenenerus OCBIT 936; 1020
ITuranue, B:

OT BHYTPEHHHX 3/IEMEHTOB NTHTaHuA THna AA 4x1,5
I"'abapuTHble pa3Mepsl cpeacTBa H3MEpPEHHH, MM, He Gonee:

- BbICOTA 200

- LUIKPHHA 43

- JUIHHA 100
Macca, kr, He Oonee 0,6
VYcnoBusa sKCIUTyaTalMHu:

- TeMneparypa okpyxatomei cpensi, °C ot 18 no 35

- OTHOCHTENbHAN BIayKHOCTh BO3ayXa, %, He Oonee 98

- atMoc(epHoe aBnenue, Klla ot 700 o 1060
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[Tponomkerue TabnuLpL.

340+ 0,3 am, 2,0 £ 0,4 am FWHM
380 + 0,4 am, 4,0 £ 0,6 nm FWHM
440 £ 1,5 um, 10,0 = 1,5 sm FWHM
500 + 1,5 um, 10,0 £ 1,5 am FWHM
675+ 1,5 um, 10,0 = 1,5 sm FWHM
870 £ 1,5 um, 10,0 £ 1,5 um FWHM
936 = 1,5 um, 10,0 = 1,5 um FWHM
1020 £ 1,5 um, 10,0 = 1,5 am FWHM

OnTHYecKHe KaHansl

340 am: 10-6 A <650 um; 10-5 L <1000 um
380 um: 10-6 A <650 um; 10-5 A <1000 BM
440 um: 10-5 L <1000 am

MakcuMyM. BHENOMIOCHAA YyBCTBHTENLHOCTb OTHOCHTEIBHO 500 rm: 10-6 A <1100 1m; 10-5 A <1200mm
nHKoBOH nepeniaun 675 um: 10-6 A <1100 uM; 10-5 A <1200HM
870 um: 10-6 L <1100 um; 10-5 A <1200HM
936 um: 10-6 A <1100 um; 10-5 A <1200uM
1020 um: 10-6 L <1100 um; 10-5 A

<1200HM
Yron o63o0pa 2,5°
JuHamuyeckHii quanason >3*105
TounocTs 0,001 AOT; Boassoii nap 0,01 cm
Henuneiinoctes Makc. 0,002%
KomneloTepHhbiii HHTEpdEiic RS232
XpaHeHHe JaHHBIX 800 3anuceii
HenpepbIBHas pabora (10 muH. GesneiicTBHE BBHIKIIOUSHHSA)

Koo duuments: kanuOpoBKH OCBEIIEHHOCTH BBIBONATCH /UTS HOMMHAIBHBIX 3Hauenuii FWHM u
LIEHTPaIbHOH JUTMHBI BO/IHBI B CITHCKE BBILLE.

9 Teopusi paGoTsl
* IIpuMedanue: B ITOM pasjiesie MpeACTABIeHA HHGOPMAIHS 0 BepCHH O3onomerpa Microtops
II, onnaxo Boabmas yacTh HHPOPMAHHE OTHOCHTCS M K BEPCHH COTHETHOT0 (OTOMETpA.

PaspaGorka, kaanbposka u JKcnIyaTanns pygnoro ozonomerpa MicroTOPSII *
Mapuan Mopuc

Solar Light Co. Inc., ®unanensdus, [Tencunssanns, 19126

@oppect M. Mumc 111

Conneunas poromerpudeckas armocdepuas cets, Ceryun, Texac, 78155
Cronm D. Anzepcon

Konnemx Bucmont, Canra-Bap6apa, Kamndopans 93108

AOcCTpakTHBIE

MICROTOPS I, S-kananbHbIi pydHO# CONHEUHbIH GOTOMETP, Y3KONOMOCHSI (HIBTD IS KAXKI0ro
KaHaa ObUI paspaboTan s GBICTPOro W HEZOPOTOro U3MEPEHHs OOIIEro KONHYECTBA 030HA M BOJISHOTO
mapa 2,5 aM FWHM n1a Y®-kasano Geuto BeIOpaHo mis GataHca ImymMa H H3MepeHHS 030HA
npezcTapienue. Obmas KoloHKa 030Ha aBTOMATHYECKH PACCYMTHIBAETCS HA OCHOBE M3MepeHHii npH 3 V@
JUIMHBL BOJIH, IIMPOTY H JIOATOTY YYacTKa, YHHBEPCAIbHOE BpeMs, BHICOTY W JaBJIEHHE. BcTpoeHHOE
naneHHe mnpeoOpasosarens obnerdaer u3mepenwe. [[ea MK kamana mO3BONAIOT M3MepATh obimee
KOJIMYECTBO OCaXkaaeMoii BoAsl B arMocepe. KpuTHueckne acnekTsl KOHCTPYKIIMH, OMHMCAHHBIE B CTAThe,
BKJIIOYAKOT: OTKJIOHEHHE PACCESHHOTO CBETa, TEPMHYECKYIO H JIOJITOCPOYHYIO CTAOHIBHOCTD, ONTHMH3ALIHIO
CHrHana / myma, KOJUIMMAlMIO, HAlelTHBAaHHE M aHAIM3 JaHHBIX. XapakTepucTHKH MicroTOPSII
IPOBEPAIOTCA MO CPABHEHHIO €O crnekTpodoTomerpamu JJoGcoHa.

9.1 Beeaenue

B0 npeanpHHATO HECKONBKO IOMBITOK CO3JaTh HEZOPOrOH NOPTATHBHBIA (OTOMETp UIA
H3MepeHust o0uiero crtonbua o3oHal, B MPOILIOM OCHOBHBIM TPEMATCTBHEM IS TOJMYYEHHS TOYHBIX H
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MOBTOPSIEMBIX PE3YJIbTATOB OBLIO OTCYTCTBHE CTAOMIIBHBIX Y3KOMOJIOCHBIX Y®-(QHILTPOB ¢ aJeKBATHBIM
BHEMONIOCHBIM mozaBneHHeM. [locnemHue MOCTHXAKEHHS B TEXHOIOrWM HAHECEHHS TOHKHMX IUIGHOK 2
T03BOJIHJIH [IPOU3BOIUTE (PHUIIBTPHI YAOBIETBOPHTEILHOIO KA9€CTBA.

IIpoexT no nepenocHomy cmektpomerpy o3oHa (TOPS) 3-6 nokasan, 9to QHUIBTPE B HacToOsIIEe
BpeMs IOCTYNHBI MOTYT OBITh HCIONB30BaHBl sl TOYHOrO H3MepeHus obOmero cronbuna o3oHa. Ha
OCHOBaHMH IPEIbIIYLIEr0 ONBITA HOBBIA MOPTATUBHBIH COMHEYHBIH (OTOMETP M 030HOBBIH MOHHTOP OBLIH
paspabotansl B komnaduu Solar Light. MicroTOPSII - 5-xananbHBI NOPTaTHBHEIHA COHEYHBIH (OTOMETD,
H3MEPAIONMHA NpsMoe conHeuHoe u3mydenue npu 300, 305,5, 312,5, 940 u 1020 um. Ha ocHoBaHHH 3THX
H3MEpeHHI MOKHO paccyMTaTh 00mui cTonden 030Ha U o0lIee KOJIHYECTBO BOASHOM map.

9.2 OcHOBBI HHCTPYMEHTA

O30n noriomaer Gonee KOPOTKHE BOJHBI COJHEYHOrO Y/IbTPA(HOIETOBOrO H3JTy4E€HHS HAMHOTO
Oonbme, yeMm Goliee JUIHHHBIE.

OTo O3HA4YaeT, YTO KONHMYECTBO O030Ha Mekay HaOmopareneM H CoOJHIEM NPONOPLUHOHATBHO
OTHOLICHHUIO JIBE€ JUIMHBI BOJIHBI yibTpaduoneroBoro u3nydenus Comnna. MicroTOPSII ucnonssyer 3to
COOTHOINEHHE Ul monydyeHus OOmeil KOMOHKH 030HA (IKBHBAJICHTHAS TOIIIHHA YHCTOrO 030HOBOIO CIOS
Npd HOPMAILHOM MaBJIEHHH) W3 H3MepeHHH 3 AnuH BoimH B Y®-o0rmacTH. AHAJOTMYHO, Kak H B
TpaauLHOHHOM 1pHOope JloOcoHa, H3MepeHHe Ha IONOJHMTEIbHON 3-H JUIMHE BOJIHBI MO3BOJISET
KOPPEKTHPOBaTh PacCessHHE YaCTHIl H paccesHHBIH cBeT. [lone 3peHHs KaXIOro M3 ONTHYECKHX KaHAIOB
cocrtaBnser 2,5 °.

OcynuTenbHeI BOOMH onpeenseTcs Ha OCHOBaHHH U3MepeHui npu 940 HM (BOJ MOIJIOLICHHE ITHK)
1 1020 aM (HeGomnbIOe NOrJIONUIEHHE BOJIOIH).

Kak s pacdera o3onHoBoro cronba, Tak M IS OCagO4YHOr0 BOJHOro crojiba TpebyeTcs 3HaHHE
(axTHyeckoit macchl Bo3myxa. On paccuntsiBaetcs MicroTOPSII Ha ocHOBE BpeMeHH OT BCTPOEHHBIX YacoB
H NI0JIb30BaTEIbCKAX KOOPJMHAT MECTa H3MEPEHHS.

9.3 Koncrpykuusi nputopa
O6mas crpyktypa MicroTOPSII nmoka3ana Ha pucynke 26. Onrtuueckuit 610k QopmupyeT mose

3peHus npubopa, GUIBTpalMs BXOISAIIEr0 H3NTy4deHHs, ero oOHapyxeHHe W oblerdyeHHe HaBeJCHHs Ha
COJIHIIE.

DJIeKTPHYECKHE CHTHAJIBI OT GOTONPHEMHHKOB YCHIMBAIOTCH, peodpa3yiores B HdpoByo hopmy
¥ YucneHHo oOpabaTeiBaeTcs B 6:10ke 00pabOTKH CHIHAJIOB.

00.0 nm e
channel b
S - MEMORY
U
12.5 nm| 0 PROCESSOR
dnwl - L3

940 nm Amolif SERIAL| |CLOCK | | KEYPAD
channel - PORT ['—“—l
1020 nm Ui polifies
channel

O;TICAL SIGNAL PROCESSING BLOCK

Figure 26 MICROTOPS Il structure.

9.3.1 OnTHyeckuii 610K

VYenex npubopa 3aBHCAT OT €ro CHocoOHOCTH H3MepATh CTON0 030Ha € J0JIrOCPOYHOM
CTaOHIBHOCTBIO B IIHPOKOM IHANMA30HE BO3AYIIHBIX MAacC H aTMOC(EPHBIX YCIOBHI.

Becb HMHCTpyMeHT M Bce MOJCHCTEMBl OBUIH IPOAHATM3HPOBAHBI B CEPHH KOMIIBIOTEPHOIO
MozemrpoBanus. [lepBoHavanbHas menb YCTPOHCTBA ¢ CyMMapHO# morpemHocThio Gonee 3% i Maccsl
BO3/lyXa NEpEeBEeICHO B KOMIUIEKT O4eHb CTPOruX cnenudukanui. Heckoipko HMKIOB IpoLecca MO3BOIHIIH
HaM HaiitTu Halop cneunuduKanuM, KOTOPBIE COOTBETCTBOBANH HAYaJbHBIM KPHTEPHAM H OBLIH
PEATMCTHYHBIMH B TO e BpeMsi.

Huxe onucaHbl HEKOTOpblE M3 KPHTHYECKHX BOIIPOCOB, PacCMOTPEHHBIX BOBpEMS IIpOIECC
pa3paboTKH:

Lo T4



* Jlia obecnedyeHHs J0NTOCPOYHOH CTAaGHIBHOCTH ONTHYECKMH GIOK H3rOTOBIEH M3 JIHTOH
ATIOMHHHUEBOH TIACTHHBL.

* Mexanuyeckoe BhIpaBHHBAaHHE ONTHYECKHMX KaHAIOB JIydylle,
gem 0,1 °.

* BayTpeHHHE neperopo/ikyi B KajJI0OM KaHasle IpeaoTBpaliaioT
nomajaHke  OTpaXkeHWd  Ha  doTonpHeMHHMKH.  BHyTpeHHHe
MOBEPXHOCTH KOJUIAMATOPOB OONMMIIOBAHBI MaTepHalIOM C HH3KHM
KO3 QHIIHEHTOM OTpaXKEeHHS.

* OOGopynoBanue 11 3allMTHl OT COJIHIA HM3rOTOBIEHO W3
AMOMHHHA H HEIOCPEACTBEHHO IPHKPEIUICHO K O0oKy (uibTpa,

yT00BI H30eXKaTh BO3JIeHCTBHSA TEMIIEpPaTYpPEI HA EJIb.
Pucywok 27 CnextpansHoe nponyckanue Y®-(uistpos,
H3MEPEHHOE C HCTI0/Ib30BAHHEM

MOHOXPOMATOp ¢ IIHPHHOMH WenH 2,5 um (06paTHTE BHHMAaHHE HA
PacIMpPEeHHE  MONOCHI  NPOMyCKaHWA) Ans  oOHapyKeHHs

PacCeiHHOro CBETa.

* Becrk onTrueckuit 6110k moziBeIIeH B KOPITyce TaKUM 00pa3oM, 4TOOBI MEXaHHYECKOE HAMpsIKEHHE,
MPHJIOJKEHHOE K KOPITYCY, HE IPHBOJIMT K CYIIECTBEHHOMH AedopMmanny B onTHYECKOM OIloKe.

* V3eI1 HalleTMBaHHS Ha COJTHIIE BEIPOBHEH J1a3epoM ¢ TOYHOCTHIO 10 0,1 © oT onTHyeckoit ocu O1oka.

* Temmeparypa onTtuyeckoro O10Ka KOHTPOJIMPYETCS M pPErHCTpHpyeTcs, 4ToOBI 00ecneduTh
TEMIIEPaTyPHYI KOMIIEHCAIHIO IPH HEOOXO0IUMOCTH.

* BeTpoeHHBI TBepAOTENBbHBIH NaTYHK JaBIeHUs oOecreYuBaeT TeKyllee aTMocGepHOe IaBiIeHHUE,
HeoOxomumoe ans Pacuer panmeBckoro paccesHus. Ocoboe BHHMaHHe OBUIO YIEAEHO ONTHYECKHM
¢uapTpaM u poTompHEMHHKAM, 0COOEHHO JUIA yIbTPa(HOIETOBOTO H3TyYESHHA.

Transmission

— 300nm

-=- 30550nm — 3125nm  —— Noise fioor

Tabmuua 2 Xapaktepuctuku Y O-puastpos

OHIILTP 1 DOUJILTP 2 DHJILTP 3

LenTpansHas ATHHA BOIHBI S5 305.5nm a2

= 0.3nm +0.3nm

+ (0.3nm
2.4nm 2.4nm

FWHM 2,4 uam £ 0.4nm &1 Ansa T
Yron naneHus 0 0 0
MakcHMYM. BHENO/I0CHAA nepenaya (OTHOCHTENBHO 10-7 X <650nM 10-6 & <650uM 10-5 % <650uM
BEpUIHHA TOPHI) 10-5 3> 650um 10-4 3> 650 um 10-4 3> 650 um
MHHHMYM MHKOBas nepeaaya 15%
Temneparypa k03QdHLMEHT LUEHTPANEHOMN LIHHBI BOJHEI <0,005am/°C
Braxkusiit / cyxo#l casur <0,1 oM
JloarocpoyHas cTabH/IBHOCTh <0,1 uM / rox

SSERENRE
e ‘f
P

|
| !
1 2 ) 4 ' . 1

-

signal [mV]
s & §
LA

i

e J

LS

»
~w- 300 M -w- 305 M -=- 312 nm

Temm: -20+50° C;

Temmneparypa paboueii cpensl: rya: 0 ... 100%;

CaMblii KpHTHYECKHH ¥ TPYAHBIA /IS BBIIOJIHEHHs, OBUIO TpeDOBaHHE O BHICOKOM BHEMOJIOCHOM
oTknoHeHHH. KoMnsioTepHOe MoenupoBanue TpeboBano yreuku He 6onee 10-7 (A <650 um) ais GpuiasTpoB
300 M. OUIBTPEI C MEHbIIEH JUTHHON BOJHBI HMEIOT Gosiee cTporue TpeOOBaHHA K yTE4YKe, OTOMY 4TO
BHYTDH MOJOCHBIH cHrHan ciaGee, 4eM Ha Golee BBICOKHMX UIHHAX BONH. Tunmunble Gopmsl GuisTpoB
Tepeaaun MOKa3aHbl HA PHCYHKE 27 MOBTOPAEMOCTb LEHTpaIbHOH JutHE! BoHEl 1 FWHM B napTiy Obut B
nopsake = 0.1 M. HoBas TeXHOJIOTHs HAaHECEHHs CIIOEB H NOKPHITHI (HiIbTpa obecrevnBacT JONTYIO
KH3Hb M crabwieHOCTE. GaP  ¢oronpuemnukH, wucnonsdyemsie B MicroTOPSII, xapakrepusytorcs
OTHOCHTEJIBHO BBICOKOM YYBCTBHTENBHOCTBIO B YibTpadmosneToBol 001acTH, HM3KHM YPOBHEM IIyMa H
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HH3KOH YyBCTBUTENBHOCTBIO BhINe 500 HM. DTH XapakTepPHUCTHKH MO3BOJHIM HAM OCIaOHTH BHEMOIOCHOE
OTKJIOHEHHE Bbile 650 HM, YTO CHHIKAET CTOMMOCT IPOU3BOACTBA QUILTPOB. DOTONETEKTOPE! FePMETHYHO
YIaKOBaHBI U1 00eCIedeHHs JTHTEILHOrO CPOKa CITyKObI H CTAOHIbHOCTH.

9.3.2 IloaroroBka H 06paboTKa CHrHAJIOB

Connevnas pajamanus Ha KOPOTKHX JUTHHAX BOJH Y® GBICTPO YMEHBIIAETCS C YBEIHYCHHEM MAcChl
BO3Jlyxa (puc. 28).

HakioH yBenM4MBaeTCs ¢ yBeTHYEHHEM 030HOBOTO CJI0sl. YT06B! H3MEpHTE cTON6 030Ha
MicroTOPSII u3MepseT kakIyio JUIMHY BOJHBI HE3aBHCHMO, a 3aT€M BBIMHC/IAET COOTHOIIEHHE, B OTIHIHE
oT Huctpyment JloGcoHa, KOTOpbii BeMrpeiBaeT OT au(depeHnmpoBanHoro moaxoxa. s TOYHOro
BbinonHeHus MicroTOPSII nomkeH ymeTh H3MepaATh O4YeHb clabble W OYEHb CHJIBHBIE CHTHAIBI C
aJICKBaTHBIM OTHOLICHHEM CHMTHAJI-IIYM M BBICOKOH JIMHeHHOCThIO. [l mocTHXKeHHsA 3TOM nenu ObLl
HCIIOIL30BaH CIIEAYIONIMHM MOIXOI:

* Bxoanble Kackanbl ycHiIeHHs OBUIH ONTHMH3HPOBAHbI, YTOOBI MMETh CaMBIi HH3KHH YPOBEHB
myma. JlomuHupyromumii mym McTounnkoM B HanGosee 9yBCTBHTE/IBHBIX KAHANAX SBISETCS TEIIOBOM IIyM
COPOTHBIICHHS 00paTHOH CBA3H B ycunutene. [IIMprHA M0I0CH BeeX yCHIMTeNei cBe/ieHa K MUHHMYMY H
OZIMHAKOBa A BeeX KaHanos. C yuacTHeM mupHHa moiocs! uyTe MeHee 10 ' make. CpeHekBagpaTHYHbIH
UIyM YCHJIMTENS cocTasuser 5,8 MxB.

* Hcnosnb3yercs BBICOKONPOM3BOAMTENBHEIN CHIMa-/IelbTa-aHaIoro-u(poBoii npeobpasosatens ¢
BCTPOCHHOH  uu@poBoit  ¢unbTpammern. Beicora KkoddduumMeHTa Nepe IUCKPETH3ALHH  ITOrO
npeoOpa3oBarelis ycTpaHseT He0OXOAMMOCTh B (MIBTpAax CIrJIaKMBAHHS BHICOKOTO IOpPSKA HAa BHENIHHH
unTepdeiic. Hemmuelinocts npeobpasosanns cocrasyser menee 0,0015% Bo BceM BXOJHOM JHAMA30HE H
VpoBeHs 1yma aHasoro-mu$posoro npeodpazoBaHus COCTABISET 5,3 MKB cpe/HeKBapaTHYHOTO 3HAYEHHUS
¢ MoJTHOM mKainoii 2,5 B.

* QuueTp ananoro-mMdpoBoro mnpeobpa3oBaTens 3anporpaMMHPOBAaH Ha [OJABJIEHHE MOMeEX
9acTOThI JIMHHH (BBIOMpaeTcs Monb30BaTeNeM).

* Kaxnaplli IMKI W3MepeHHs BKIIOYaeT B ce0s HECKONBKO H3MEpeHMil BCEX KaHAllOB, KOTOpHIE
00pabaTeIBarOTCA YHCICHHO JUIS CHHXKEHHS YPOBHS IIyMa M MOBLINEHHS 001Ieil TOYHOCTH.

* Bnaumanme OBUIO YZAENCHO TNPaBHIBHOMY OJKPaHHPOBAHHIO W ONTUMAIBHOH KOMIIOHOBKE
yCHIIATENEH, U npeobpa3zoBaHuio GJI0K.

B nenom, auMHamMuueckuii QuMana3oH, JOCTUTHYTHIH B mpubope, cocrasmser Gonmee 300 000 c
NPEBOCXOIHOM JIHHEHHOCTBIO, OCTaBisAs AaJ€KBAaTHbIE TPAHHMIBI CHTHAI-IIYM JaXKe IS OYeHb CabbIxX
CHTHAJIOB.

JLns ofecneyeHus 10ATOCpOUHOH cTaOUIBHOCTH H3MEPEeHHH caMa HIEKTPOHHAS CXeMa JI0/KHA OBITh
O4YeHb CTAOMIBHOM, KaKk TepMHYECKH H Aonrocpounbiii. KoadduuuenT ycunenns ycunureneil onpeaensercs
HaboOpOM NPELH3HOHHBIX PE3UCTOPOB ¢ TeMmmepaTtypHble Koddduunentsr Hike 0,005% / ° C. Cmemenue
YCHJIMTENS aBTOMAaTHYECKH KOMIIEHCHPYeTCs KaXK/Iblii pa3 Bpems, koraa npubop BkmoveH. U cMemenne, u
TOJIHAs IOKaja aHajloro-uMgpoBoro mnpeodpasoBarenss aBTOMATHYECKH KaluOpYIOTCS mepen KaxKIbIM
ckanupoBaHdeM. KanuOpoBka mo monHOH MmIKane OCHOBaHA Ha ITAJIOHHOM HANpPSXKEHHH C BBICOKHMH
paboyMMH XapaKTepPHCTHKAaMH ¢ TemmepaTypHbM ko3ddunnentom Himke 0,001% / ° C u monroBpeMeHHOM
crabunbHOCThIO nopsika 0,005% / rox.

PeanrHOe Bpems W jara Ul pacyeTa CONHEYHOrO 3€HHTHOIO yria o0ecneyMBarOTCs OOPTOBBIMH
yacaMd. TOYHOCTb, NMpPUCYIAss MAJOMOIIHBIM KPHCTAJUIHYECKHM 4acaM, HEeIOCTaTOYHA IS UIMTEJIBHBIX
MEPHOJIOB BPEMEHH; IO3TOMY 4Yachl 3a4yMcTKa MeXaHW3M peain30BaH B NPOrpaMMHOM O0OECIIEYEHHH.
ITonb30BaTes MOKET BBECTH KOPPEKIHIO 4acoB B cekyHAax / 30 ausax, U mporpamma OyaeT NepuoaudecKu
nponyckark (WIH 100aBIATE) HECKONBKO CEKYHJ, 4TOOBI COXpaHHTh TOYHOCTH 9acoB C TOYHOCTBHIO O 5
CEeKYHI.

9.3.3 Haueausanue nHa Coanue

OnuHoHAIBHO OCHALIEHHBIH KpenexoM uisi ycraHoBkH Ha mratuB, MicroTOPSII paspaGoran B
OCHOBHOM JUIsi pY4HBIX onepauuii. beuta gaxe 00ecnoKOCHHOCTS M0 MOBOAY TOYHOCTH HaBEAEHHs METpa K
conny CepHsi HCIBITAHHH MOKa3ana, YTO B PyKaX Xopomo oOyd4eHHOro omeparopa IpHOOp MOKET

1R



CMECTHThCH Ha 1 ° OT conHewHoro neHTpa. Hamiuue CHIBHOrO BeTpa MM XOJOIHOM MOTOIBI MOKET
NPHBECTH K JalIbHEHIIEMy yXYALMICHHIO YCTORIABOCTE PYKH ONeparopa.

Jist MOBBINIEHHS TOYHOCTH HalenHBaHus Ha coiHue B MicroTOPSII Gb1 peanu3oBaH alropuT™,
KOTOPBIH aHAIM3UPYeT Cepuio OBICTPO HOBTOpsIOIMXCSH u3MepeHuit. KosduimeHT cumisl cHraana
pPacCUMTBHIBACTCS HA OCHOBE CHIHAl coO BcexX 3-X Y@ kanamoB. Tonbko 3amHCH C HaMBBICIIHM
K03(h(OUIMEHTOM MOIIHOCTH CHIHAlAa YCPEIHSIOTCS M IEpeNaloTcs is JajibHeifmed 06paboTku. JTo
3aITHCH JUTS JTY4IIEro IIO3HIHOHHPOBAHUS H300paKeH s COIHIIA.

OOmee xonmyecTBO 06pasioB B CKaHe, a TAKXKe KOJIMYECTBO 00pa3slOB B CPEJHEM MOXKET ObITh
YCTAHOBJICHO C MOMOIIBIO 110JIb30BATEIS.

Ha pucynke 29 mpencraBieHBl pe3yNbTaThl TpeX IIOCIIENOBATEbHBIX CEPHH H3MEpeHHil 030Ha,
BBINOJIHEHHBIX B SCHBIM JIeHb, ¢ TeM e HMHCTpyMeHToM. Kaxaas M3 cepuii M3MEpeHHH HCIIOIB3yeT
PasMYHOE HalleIMBaHHE HA COIHIC: py4YHas C YCHIIEHHEM HaBeJCHHS Ha OCHOBE CepHH M3 32 OBICTpHIX
H3MepeHHil (BpeMs H3MepeHHs okoso 10 ceKyHJ), pydyHas ¢ IPOCTBIM YCPEIHEHHEM M3MEPEHHH M TPEeThd
cepus Opu1 H3MepeH ¢ MicroTOPSII ycranoBieHHBIM Ha MITATHB.

Tabnmua 3 nokaseiBaeT cTaHAAPTHOE OTKIOHEHHE KaX/as CepHs H3MEPEHHHl, pyYHas ¢ yIydleHHeM
MapKeTWHIa, npeanaras Haubosee MOBTOpsEMBbIE pe3ylbTaThl CO CTaHAAPTHBIM OTKIOHeHHeM 0,18%.
YilyqlieHHe HaleTWBaHHA NaeT Pe3yJbTAaThl HECKONBKO JIydllle, YeM Ha INTAaTHBE, IOCKOIBKY OHO

KOMIICHCHPYET 0]111‘[61(}" NpHICIHBAaHHA H3-38 OrpPpaHHYCHHOE paspellCcHHE CHCTEMBI HaBeJIEHHA
HHCTPYMCHTA.

9.4 KaaubpoBKa H H3MepeHHE 030HA

Kammbposka npubopa MicroTOPSII TpeGyer, 4T00BI MHTEHCHBHOCTh M3/y4€HHS H3MEpSIAch Ha
KaXIOM aHAIM3HPYeMBIH KaHal B IIPEINOJIOKEHHH CIpaBeUIHBOCTH 3akoHa JlamOepra-Bepa, koTopbiit
TIPUMEHHUTENILHO K MOMJIOMEHHIO 030HA H PIJICEBCKOMY PacCesiHHIO

St4 : aTMoc(epoi JaeT MpocToe ypaBHEHHE:

stz [T 11 = I, - HHTEHCHBHOCTH CBETa ONpEENEHHOH UTHHBI BONHEI, MpPEk/e
3310 T 4eM OH Npo#aeT 4yepe3 armocdepy, I, HHTEHCHBHOCTB, OCTAOIIAACS
=308

= NOCIe BCEX IPOLECCOB, MPOH3OLUIO mNajawomee usmydeHue, O,
] KOIIMYECTBO 030HA, O - KO3(Q(HUIMEHT NMOITIOMEHAsS 030HA Ha ITOH

on
8
el |
-
|
P

RN N .- ' " .
oz A TN ?S?é}:-é,; KOHKPETHO#H JUTHHE BOJHBI, W - OTHOIIEHHE ¢GaKTHYecKoi Hu
PN e m e BEPTHKAILHOH JUIMH IIyTH [POXOXKACHHA H3JIy4eHHA uepes
S . 030HOBBIH cnoii, P nasnenue armocdepsr B Mb, Po - crannaptHoe

R e — nasinende = 1013,25 mb, a m — BennunHa H3BECTHASA KAaK BO3YIIHAs

Macca, KOTopas Onpejensercs Kak COOTHOIIeHHe (aKTHYECKOro H
BEPTHKAIBHOIO IYTH [UIMHBI HM3IY4E€HHS 4Yepe3 BClo atMmochepy ao naerektopa. Ilpy m <2 p u m
NpPaKTHYECKH HMIACHTHYHBL. Jpyrue Inpouecchl, BKIIOYas MOJIEKYJIsSpHOe paccesHHe (kodddumuent
paccesiius Panes, npencrasinennsiit B) atMocdepoii, H paccesH#e YacTHII, BEI3BAHHOE JBIMKOM (BOJIA TLUTIOC
arMoc(epHbIH 3arpA3HHTENH ¢ MHKPOHHBIM Pa3MEpOM YacTHI) BKIIOYEHBI, KaK MOKAa3aHO B MOKa3aTelle
CTENEHH, Ul MONHOrO MpeACTaBleHHs arMoc(epHoro ocnabnenus. OGBMHO HMIHOPHPYIOT paccesHHe
vacTull. Mccrenosanus mokasaiH, YTo Jake caMble IUIOXHE YCIOBHS MYTHOCTH HE BIMSAIOT HA H3MEpEHHS
030Ha 0ojlee YeM Ha HEeCKOJBLKO NPOLEHTOB M HAMHOTO MEHBIIE B

12 —— OOBIYHBIX YCIOBHSX.
—11 = — — - — - ar ~r
0 A = Comnueunsli 3eHUTHBIH yron Z (yron COJHIA C YYaCTHEM K 3€HHTY),
P} T T e KOTOPBIH SBISETCS OCHOBOH JUIS pacyeTa | M M PacCYHUTHIBACTCS Ha
= |12 _:&.. o -
el "S:a;.: —| | OCHOBE MO KOOpJAMHATaM MecCTa H3MEpPEeHHs H YHHBEPCAIBHOIO
(1) SO M — , . BpeMeHd (UT). Anroput™, peanmsoBanHbeiii B MicroTOPSII, 6bui
R S S e e : MpOBEPEHHBIH ¢ ToyHOCTRIO + 0,03 ° (Makc. morpemHOCTH) JUIs
0 BCEr0 INPAKTHYECKOr0 [Hama3oHa IMMPOT W JOJTOTHEL, 3a MEepHOI
o
R * | 1996-2006 rr. Habmonaemas ommbKka MpOMCXOQMT YACTHYHO H3-3a
- 305,50 sigaaly- 04312 50 signai) YOPOWIEHHBIX &ITOPHTMOB H YaCTHYHO H3-32 HCHOJIB30BAHHS

apuQMETHKH OJMHAPHOH TOYHOCTH. OTa OMHMOKAa OKa3bIBAET
HE3HAaYHTEe/IbHOE BIMSHME Ha pacyeThl 030Ha. MicroTOPSII ocHamen wacamMu ¥ KajleHIapeM pealbHOro
BpeMeHH. KoopauHaTel MeCTONONOXKEHHE BBOAMTCA ¢ KiaBmatypbl, GPS pecuBep WM BHEIIHHIA
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KommbioTep. TeopeTHueckoe BBIpaXKeHHE /i 3HAYECHHA O30HA, IOJYYEHHOE JUIA M000H napsl KaHAIOB
(urnexcupyercs 1 u 2 B 3ToM Gymara) BBIJISIAT ClEAYIONIMM 06paszoM:

1000-|:L12 ——in(—;i)-ﬂu mg]

o

Q(DU) =

@, H

a2 = (0 - 02), pasHHIa B KO3 HIHEHTAX 030HA /UIs COOTBETCTBYIONHMX KaHAIO0B | 1 2
B12=(B1 - B2), pasHOCTH KO3 PHIMEHTOB paccesHUs BO3LyXa IS COOTBETCTBYIOMIMX KAaHAIOB 1 1 2
Lo=L;-L)=1,(,1/1,2), o6benuneHHas «<BHE3EMHAs TOCTOSHHASL» (puc. 30).
Li2 cooTBeTCTBYET H3MEPEHHIO IafAIOIEro H3TyYeH s Ha 3eMHOM arMocdepoii (Ge3 ocnabnenns
OT mo00ro nmpouecca MOrJIOMEHHs Wi paccesHus). OH TOTydYaeTcs MyTeM KCTpanoNsuuy rpaduka (mim
IPOBE/ICHUA PErPECCHOHHOr0 ananu3a) 3asucuMoctH In (I, / L) ot p (rpaduk JIsuran). TommuHa KomoHHA
030Ha Bhblpaxkaercsi B JloOcoHe €IMHHMIIB, KOTOphIe COOTBETCTBYIOT MyJUTHTaM-cM. KanmuGpoBka Gbuta
OCHOBaHa Ha MeToje JI3HIIH, KOTOPHIA HMEeT JOJIYI0 MCTOpHIO mpuMeHeHHs K Jlo6coHy instruments''.
PerpeccHoHHEBIH aHAIN3 MPOBOIMTCS ¢ HCMONB30BaHHEM HauOONIee JTHHEHHOM YacTH rpaduka JIaurmm (p
<1.75) ans kax0ro KaHala, i JaHHbIE COOTBETCTBYIONMM 06pa3oM B3BELICHEL.

A ¥ P s Kaxk10r0 KanHana GbUTH PaCCYMTAHBI C HCTIONB30BAHAEM MOJIENH, Pa3paboTaHHON B PaMKax
npoexkra TERC12.

OKCMOHEHIHATbHOE ypaBHeHHe (1) IPH JTHHeapH3alMK 1aeT BRIpaKEHHE B BHJIE:

InI=1nI, -auQ-pupP / Po
Jlns m ~ p 3710 naer 3Havenue 1A In (I,) 1 o6uiee 3HaYeHHe KO3 UIHEHTA T OCTABLIMXCS, KaHAI, KOT/a
TMO/IBEPraeTCs PErpecCHOHHOMY aHaiu3y. 3aTeM 3Ta KOHCTaHTa JODKHA ObITh pa3buTa HA TEPMHH A
TIOTJIOMIEHHs 030Ha M TepMHH i paccesnuss Pajnes. TERC paspaGotan mpocTylo Mojenb KOTOpBIi
IpEanoara, 4YTo y3kas 1nosuoca npornyckanus QuiabTpa AeHCTBYeT Kak QUIBTP OJHON IMHEI BOJHEL ITO
HajlaraeT JONOIHHTEIbHOE OrPaHHYEHHE HA KOIQ(UIMEHTHI, KOTOPBIE JOIDKHBI OBITH ONpPEIEIeHb], TOTOMY
4TO OHH 002 JOJDKHBI COOTBETCTBOBATE 3TOH JUTHHE BOIHBL OYeHb NOJIE3HBIM SBJISETCA TOT (GaKT, uTo o U P
H3MEHAIOTCA [10-pasHOMY B 3aBHCHMOCTH OT JUIMHBI BONHBL JIJIS yIpOIIeHHs ompenelneHHs o H P,
3aBUCHMOCTH JUIHH BOJIH 3THX KO3()(HIMEHTOB OBUIH PacCUMTAHBI 110 CICAYIOIIMM IBYM YPaBHEHHSM,
MOTYYEHHBIM IIYTE€M T[OATOHKH CEeYeHH# 030Ha, NoaydeHHBIX MoneHoit M Mommnoil3 u  Poanes
Koadpuuments: [lennopd 14
a()) = (2.1349 x 10'%) ¢ 01022

B(2)=(16.407 - 0.085284 A + 0.00011522 %)

rje A - JUIMHA BOJIHEI B HM

A=-1*((2.1349 x 10'9) e 02D %) /1000 + (16.407 - 0.085284 2. + 0.00011522 1.%) P/P,)

Kosppuuuent 1/1000, cBasanusii ¢ Q, HCXOAUT W3 NMpeoOpPa3OBAHHA EAMHHII MEKITY EIHHHIIAMH
JobOcona 1 atM-CM.

O¢dexTHBHAA THHA BOJNHBI A, HHTep(EPEHUMOHHOrO (UIBTPa KaKJIOrO KaHama ompeiensercs
NYTEM HAXO0XACHHA JUIMHBI BOJIHBI, Ha KOTOPOH HaKkiOH |, u3MepeHHoro curHaza (pucyHok 30)
COOTBETCTBYET TEOPETHYECKOMY HAKIIOHY A.

Cron® o3oma s pacdera A B3AT H3 COCEJHEr0 HE3aBHCHMOro Ipubopa, Takoro Kak
Crnextpodoromerp Jlobcona. Kak Tonbko A0 H3BECTHO, YTO ¢ ¥ B JUIS K&KIOr0 KaHAIA MOYKHO PACCYHTATH
u3 (8) u (9).

Hns ¢unerpos, ucnonedyembix B MicroTOPSII, s3¢ddexTuBHble MIMHBI BOJH COCTABISIOT JOJIO
HAHOMETpA BBILIE [IEHTPaIbHOMN JUIHHEI BOJIHBI (QHIBTpA.

281 — 9.5 BeiBoa BoasiHOrO napa

0 fowe fr— = f—f ey ITponmyckanue BojsHOTrO Napa OBUIO H3y4eHo noyTH 15-Bek.
37 ,: = Meron xkamubGpoBku, wucmomedyemsrii mist MICROTOPS 6wt
gmr— = I e I S paspaboran Reagan et al. u nanee npoBepeHo MuxaisCcKuM H Jp.

ol ) H3smepenne BoasHOrO mapa OCHOBAaHO Ha Iape pajMOMETPHYECKHX

=T " - i e I I nsmepenuit B UK-mmanazone. @unsrp 940 vm (10 atm FWHM)
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PacnosiokeH B CHJIBHOH I10JI0CE MOIJIOMEHHs BOJSHOrO mapa, B To BpeMs kKak 1020 eM Ha dunstp (10 5M
FWHM) Biuser Tonbko asposonsHoe paccesaue. st kanana 940 uM (¢ MHIeKcoM 1), pacmosioKeHHOro B
N0JI0Ce MOTTIOIIEHHs BOASHOTO napa, 3akoH byrepa-Jlambepra-bepa npunnmaet Bu:
v,
] = _ b
== exp(—7,, m—k(um)’)
01
rae V) - HasemHoe H3mydenHe Ha 940 HM, Vi - BHE3eMHOE H3JIyYeHHE, Ta; — a’3po30ib KOodDDHIHEHT
paccesiHus ipu 940 HM, u - TO/IIMHA BEPTHKATLHOTO CT0/10a BOASHOrO napa, m Macca Bo3ayxa, ak u b - ato

KOHCTAHTBI, YHCJIEHHO moiy4eHHble 1A (unbtpa. Jlns kamana 1020 HM NoriaomeHHe BOASHOIO Imapa
HE3HAYUTENIbHO, H YPaBHEHHE NIPHHUMAET BH/L:

—+= exp(_rcﬂ m)
02

400 Monens nepeHoca M3mTydeHHs ObLia HCHONB30BaHA IS pacyera
z CNIEKTPAILHOTO M3ny4eHHs okoiao 940 HM g cTaHAapTHO#M
Ses0 arMocdepsl CIIIA u pa3snuHuYHBIX BO3AYIIHBEIX Macc. BrocnexcTBun
sm CIEKTPAJIbHBIE H3IY4EHHsA OT MOAeaH Obula yMHOXKeHa Ha QUIbTD
150 940 mm Kpusas nepenaum, naroomas TEOPETHUECKHH CHIHAlT OT
el i Ty merextopa 940 mm. Ha ocrosammu (11) HaGopa k u 6 mapamerper
. : : : : S ObUTH HaM/IeHBl, YTO COOTBETCTBYET OONBINIHHCTBY HauOojee TeCHO

: s 2 25 3 35 4 CcMOAENMPOBAHHBIE pe3yabTaThl. Vo A npubopa HaXoAMTCA M3
3KCTPaNOJISILIHH K HYJIEBOH Macce BO3/yXa JIHHEeapH30BaHHOIO:

In(V,)+ 7, m=In(V,,)-k(um)®

K 1 b yxe u3BecTHsl, noatomy l, (Vo)) AB/IseTCs nepexBaToM OT JMHEHHOI PErpecCHl IPOTHB M

0, /1A pacdera BOAAHOTO mapa HeoOXoaAuM KodpdHIMeHT paccesHus a’posons ta; mpH 940 M. B
MICROTOPS II koapduumenT paccesHus aspo30is ta; npu 1020 HM cHavana u3MepseTcs Ha OCHOBE. Vi
T0JIy49aeTcs M3 sKcTpanossauuy rpaduka JIsuran va ConHeunsli qeHb. M3 Mozenn nepeHoca H3TydeHHs JULA
CTaHJapra Hai/ieHa CBA3b MEKJIy Ta; H Ta;. aTMocdepa U H3-3a HeMOCPEACTBEHHON OJHM30CTH ABYX MONOC

NPEAnoaraeTcs MOCTOSHHBIM s ApPYruX YycioBuil. [{ns dunstpoB, ucnonsdyeMeix B MicroTOPSII,
COOTHOIIEHHE:!

= = Ozone 300305 — Ozone 308312 = Cormected ozone

=116 1;
V V (8]
r ,m(1-116)—In —2
- V! Vl)l
u=
km®

9.6 BriBoab!

MicroTOPSII - 310 Hemoporoit py4yHOW HHCTPYMEHT, MMO3BOJIAIOMIMN OBICTPO M TOYHO YJIaB/IHBATh
O30HOBBIA CTON0 M M3MepeHHs BOJASHOrO mapa. McnbiTauus nNokas3eiBalOT, YTOo NpHOOp JaeT
BOCIIPOM3BOIMMBIE PE3Y/IbTAThI IPH Pa3IHYHBIX MOTOIHBIX H KIIMMATHYECKHX YCIOBHSX.

Ha pucynke 31 mnokasaHbl pe3ynbTaThl cpaBHeHHsi cnekrpodoromerpa JloGcona u mnpubopa
MicroTOPSII, Bemonnennsii B boynaepe, wrar Konopamo, Bo Bpems nemoHcTpauuu npubopa loGcoHa
(NOAA JlaGopaTopusi KITHMaTHIECKOTO MOHHTOPHHra U auarHocTHkH). [Ipu6op MicroTOPSII 6511 panee
oTkanuOpoBanubli B Mayna-Jloa, ['aBaiiu, B CyIIECTBEHHO pazIMYHBIX KIHMATHYECKHX YCIOBHSX.
[TpoBoasATCs cpaBHEHHMs C APYTHMH HHCTPYMEHTAMH, U PaHHHE JaHHbIE YKa3bIBAaIOT HAa XOpOIIee COracHe.

Tunuynoe cornamenne Mexay HeckoabkuMH nprOopamu MicroTOPSII naxomutes B mpezgenax 1-
2%. IloBTopseMOCTh MOCIENOBATENILHBIX W3MepeHHH o30Ha myume, yeMm 0,5% (tabmuna 3). M3mepenus
yepe3 pa3OuTele oOnaka WM B OYEHb TYMAHHBIX YC/IOBHSX ITOKa3bIBAlOT H3MeHYHBOCTH 1-2%. Ilomo6HO
apyram  cnektpogoromerpam18, MicroTOPSII nemMoHCTpHpYeT HEKOTOPYHO 3aBHCHMOCTH OT MAacChl
BO3yXa. JTOMY CIOCOOCTBOBAIM YTEYKH BHEIMOJOCHOTO H3IydeHHs, paccenBanue auddysnoro Y-
M3Ty4eHHs B TOJe 3peHus nmpubopa U BIWAHHE KOHEYHOH IIMPHHBI MOJOCH camoro ¢unbTpa. Pucynok 32
MOKa3bIBaeT CEPHIO H3MEPEHHIH, BLINOTHEHHBIX B COTHEYHEIH AeHb B @unanensdun, mrar [lencunsBanns, B
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IMIHPOKOM JHarnasoHe 3HaueHud |. O30H pacyeTsl, OCHOBaHHBIE HA OJHOH nape, Hanpumep, 300/305 HM wimH
305/312 um, nokassiBaroT 3G deKT 3aBUCHMOCTH OT Macchl Bozayxa. C monpaBkoi Ha 3aBHCHMOCTB Macchl OT
BO3/lyXa H3MEpEHHs MOryT OBITh BBINOJIHEHB! 0 Macchkl Bo3ayxa 3,8. KagecTBo kanuOpoBKH CHIIBHO
3aBHCHT OT IIOTOJHBIX YCJIOBHH IpH HCHONb30BaHHM Merofa JIIHTIH, OrpaHMYeHHe, Tle M Korza
KaTHOpoBKa MoOKeT OBITh BBINOJHEHa. PeKOoMeHayeTCs MPOBOAWTH KaIMOpOBKY Ha OCHOBE
CNIEKTPOPaJlHOMETPHIX H3MEpeHHH OTAeNbHBIX (HIBTPOB mpeanaraercs 5,6, HO Juld IPOBEPKH €ro
NPUMEHUMOCTH HEOOXOIUMBI JONOTHUTENbHBIE IKCIIEPUMEHTAIbHBIE JJAHHBIE.
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