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lMleped akcnnyamayuel  npubopa 6HUMa-
meslbHO 03HaKOMbmeCb C Hacmosiwel UH-
cmpykyuel u coxpaHume eé Ha eecb repuod
UCrnosib308aHUs.

Hecmompsi Ha npunoxeHHble ycunusi coenamsb
UHCMPpPYyKUuo 6os1ee moYHOU, B603MOXHbI He-
Komopblie Hecoomeemcmeus. WHgpopmayus
OaHHOU  UHCMpyKyuu npedocmasrsieHa Ha
ycnosusix "kak ecmpb”. Aemop u u3damersnb He
Hecym Hukakol omeemcmeeHHocmu reped
Jluyom unu opeaHusayuel 3a ywepb unu rno-
spex0eHus, npousowedwue om UHgopmayuu,
colepxkawielica 8 OaHHOU UHCMPYKUUU.

PacnakoBka

AKKypaTHO pacnakynite npubop, npocneaute
3a TeMm, 4YTobbl BHYTPM KOPOOKM HE OCTanucCb
Kakne-nmbo  npuHagnexHoctn. [lposepbTe
YCTPONCTBO Ha npeameT nospexaeHun. Ecnu
npubop noBpexaEH npu TPaHCNOPTUPOBKE,
obpaTtutecb B (bMpMy, OCYLLECTBNSABLUYHO [O-
CTaBKy, ecnv npubop YHKUMOHUPYET Henpa-
BUIbHO, cpas3sy e obpatutech K aunepy.

BHUMAHME.

U3zomosumernb ocmasnsgem 3a cobol npaso
8HOCUMb U3MEHEHUST HENpPUHUUNuUasabHO20 Xa-
pakmepa 8 KOHCMPYKUUIO U 3JIEKMPUYECKYHO
cxemy npubopoe Criekmpogpomomempsni “TKA
- Cnekmp” 6e3 ompaxkeHusi ux 8 pykosodcmee
no askcnnyamayuu. B npubope moz2ym 6bimb
ycmaHoerieHbl omoesibHbIe 371eMEeHMbI, OMIuU-
yaruwuecss om ykKasaHHbIX 8 OOKyMeHmauuu,
fpu 3MOM Memposio2u4YecKue U 3Kcryama-
UUOHHbIE  Xxapakmepucmuku rnpubopa He
yxyowaromcs.

lMpasa Ha mononoaur 8cex rnevyamdelx raam,
CXeMHble peweHus, npozspaMmmHoe obecreye-
HUE U KOHCMPYKMUBHOE UCIMO/IHEHUE MpUHao-
nexam uszomosumersito — OO0 "HTI "TKA".
KonuposaHue u ucrnonb3o8aHue — MOJSIbKO C
paspeweHusi u32omosumerisi.

"TKA-CnekTp" — kogoBoe HasBaHue npubo-
poB CnektpodgotomeTpbl cepum "TKA-Cnektp"
C YCTaHOBIIEHHbIM YMCIIOM WU COCTaBOM M3Me-
pSeMbIX napameTpoB, NpefHa3HayYeHHbIX AN
nccnegoBaHUA  CnekTpanbHOro cocrtaBa Mo
ANVUHAM BOSH 3NEKTPOMAarHUTHbIX U3Ny4YeHUn B
BMAMMOW 06nacTu cnekTpa, HaxoXOeHUs crek-
TpanbHbIX  XapakTepUCTUK  u3nyyvaTenem u
0OBLEKTOB, B3aUMOAEWCTBOBABLUMX C WU3nyye-
HMeM, a TaKke [Ns ChneKTpanbHOro aHanu3a u

doTomeTpupoBaHud. HYncno n coctas nameps-
€MbIX napameTpoB W [ManasoHOB M3MEPEHUN
MOXeT ObITb yMeHbLUEHO No TpeboBaHu 3a-
Kasuuka.

BBEOEHUE

HacTosilee pykoBOACTBO MO 3Kchnyatauuu
ABNAETCA LOKYMEHTOM, yOOCTOBEPSLWNM OC-
HOBHble MapameTpbl U TEXHWYeckue XxapakTe-
puctukn npubopa CnekrpocotomeTrp “TKA -
Cnektp”’(®PAP) (oanee no tekcty — "npubdop”),
Nno3BoSiieT O3HaKOMUTLCA C YCTPOWCTBOM U
npuHumnoMm paboTbl npubopa u ycTaHaBnu-
BaeT npasuna ero aKkcnnyartauum, cobnogeHve
KOTOpbIX obecrneuvvBaeT nogaepaHne ero B
NOCTOSIHHOM FOTOBHOCTM K paboTe.

Mpnbop BbINyckaeTcs cornacHo TY4437-017-
16796024-2012.

B cnyyae nepepauyu v3genvs Ha gpyroe npeg-
npusTue unu B Apyroe nogpasgeneHve ang
aKcnnyaTaumm WNM pemoHTa, HacTosillee py-
KOBOACTBO MO 3KcCnnyaTauuwm cregyeT nepe-
AaTb BMeCTe C U3LernveMm.

1. HABHAYEHUE U3OENUA

Mpnbop npegHasHayeH Ons U3MEPEHUs OTHO-
CUTENbHOIo CNEeKTpanbHOro pacnpeaeneHns
@es(A) WCTOYHMKOB OMTUYECKOro U3NyYeHus u
HaXOXAEHUS 3HEpPreTU4ecKom OCBELLEHHOCTH
(PAP obnyyéHHoCTH) Ee B MBm/M? B BUANMOI
obnactu B nogananasoHe (400...790) Hm.
Mpubop ncnonb3dyeTca Ans onepaTtvBHON
OLIEHKN 3HeproaddeKTUBHOCTN NOTOKa OMNTU-
4YeCKOro U3ryyeHusi B yCrnoBUAX MHTEHCUBHON
CBETOKYIbTYpbl C BO3MOXHOCTbIO pacyéTa Ha
06ase KomnbloTEpPa AOMNONHUTENbBHbLIX Napa-
METPOB KOHTPOMsS OBMYyYEHHOCTU KynbTyp U
pacuét PPFD B MkMOsb/(C-MP).

2. OCHOBHbLIE TEXHUYECKUE

XAPAKTEPUCTUKU

2.1. [lpegenbl wuamepeHun 06AYYEHHOCTH,

mMBm/M?........... 10 ... 600 000

2.2. Nopanana3soHbl U3MepeHns 06Ty4EHHOCTU:
®AP cuHuin (400...500) Hm,
PAP 3enéHbin (500...600) HMm,
AP KpacHbIN (600...700) Hm,
AaribHUI KpacHbIN (700...790) HMm.

2.3. lNpepen ponyctMMoro 3Ha4eHusi OCHOBHOM

OTHOCUTENbHON MOrpeLHoOCTn n3mepeHusa ob-

NyYEHHOCTU, %, HEe Bonee: .................... 10,0.
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doTocuHTEeTUYECKM akTuBHas pagnaums (PAP)
— yYacTb goxoasuwen o 6rMoLeHO30B COnHeu-
HoW paguauum B npegenax (400...700) Hm
CreKkTpa 9MneKkTPOMarHUTHbIX BOMH C pasnuy-
HeiM KI[, wucnonb3yemas pacTeHuamu nng
dOoTOCUHTE3A.

2.5. Bpemsa HenpepbiBHOM paboTbl npubopa, Y,
HE MEHEE ... 8,0
2.6. Paboume ycrnosus akcrinyaTaumm npubopa:

- TemnepaTtypa okpyxatowiero sosgyxa ot 0 oo
+40 °C;

- OTHOCUTESNbHAsA BNaXXHOCTb Bo3ayxa 65+15%
- atmoccepHoe aasneHue 86 ... 107 «[la.

2.7. MabapuTHble pasmepbl npubopa, MM, He
bonee (6e3 wTaTnBa):

- 6nok obpaboTkm curHana ........... 165x85x35
- ONTO3NEKTPOHHbIN 6ok —PAP......250x70x70
- ONOK NMUTAHUA ..o, 75x46x70.
2.8. Macca npubopa, k2 (He 6onee) (6e3 wrTa-
L1717 O 2,0.
2.9. CpegHsa HapaboTka Ha OTkas, 4, He Me-
2 =T 2500.

3. KOMMJEKTHOCTb
Cnektpodpotometp “TKA - Cnektp”’(PAP) 1wrT.
Akkymynatop NiMH (Tunopasmep 6atapen

OB beKTMB-0CNabUTESNb ....vvveeenenenann. 1 wr.
“KpoHa" 6HR61)8,4B ............ccceiininnt, 1wT.
BrioK NMUTaHUA ... TwrT.
USB kabenb Tuna A-B ...l 1 wr.
PykoBoacTBO no akcnnyataumu ............. 13k3.
[TaCNOPT v 13Kk3.
CYMKA e 1Twr.
TPaHCMOPTHAA TAPA ...vovevineieaeiiaaananns TwrT.

4. YCTPOUCTBO U NPUHUMMN PABOThI
4.1. MpuHumn pencTeus npubopa OCHOBaH Ha
N3MEepeHNN CNeKTpanbHOM MIOTHOCTU 3Hepre-
TUYECKON APKOCTU MCTOYHMKA OMTUYECKOro WU3-
nyyeHnsa B BMAMMOW obnacTu C nocregylowen
mMatemaTtmyeckon obpaboTkon pesynbTaToB
N3MEpPEeHNsi C MOMOLLBI MUKPOMPOLLECCOPHOTrO
yCTpoKncCTBa.

4.2. KoHCTpyKUMS.

4.2.1. KOHCTPYKTMBHO Npubop COCTOUT U3 ABYX
PYHKLMOHAmNbHbIX OGrIOKOB (ONTO3NEKTPOHHbIN
6nok n 6nok ob6paboTkM curHana), COeanHEH-
HbIX Mexay Ccobov MMOKMM MHOTOXWIbHBbIM Ka-
b6enem.

4.2.2. Ha 6noke obpaboTkn curHana pacnosno-
XKEHbl criefylolimMe opraHbl ynpaBneHus U WH-
AVKaumm:

e Llndposon wungukatop (aucnnen) (umndpo-
BOW MHOMKATOP MMeEeT OBe CTpoku no 16 pas-
psOoB) C NOACBETKOM

e KHonka ynpasneHus nutaHvem «Bkn/Bbikn»
o KHorku ynpasneHua "lMNaysa", "Pexum"

e Pasvem USB-B.

e Pasbvem DC gnsa 3apsgHoro yCTpoucTBa ak-
KymynaTtopHon 6aTtapew.

e VHavkaTopbl paboTbl BCTPOEHHOro 3apsg-
HOro yCTpOWCTBaA.

4.2.3. Pazvem “USB” npegHasHayeH gns noa-
KnoyeHna npubopa no mHtepdgency RS-232C
K BupTyansHomy COM-nopTy KomnbtoTepa wnu
WMHOro KoHTponnepa. Heobxoguma ycTaHoBKa
USB pgpaisepa.

LlokonéBka pazbéma npuBeneHa Ha pucyHke 1.
Cesa3b ocyuwecTtenserca Ha ckopoctn 115200
600 npw cTaHOapTHbIX HACTpoWKax nopTta
(8 6um, 1 ctonoBbin 6um). Wcnonb3lyemas
YETHOCTb — HeT.

LlokonéBka pa3bémMa npmBeaeHa Ha pucyHke 1.

Puc.1. Pasbem USB (poseTka "B")
1 — nutaHne (+5B)
2 — nuHna D-
3 — nnHua D+
4 — obwun (3emns)

4.2.4. Pazvem “DC IN” npegHasHayeH nang
NoaKIloYeHns ceTeBOro aganTtepa K npubopy
ANsi 3apsgkyM akkymynaTopHon GaTapew, ycTa-
HOBMEHHON B H6aTaperHbIn OTCeK.

LlokonéBka pasbéma npuBegeHa Ha pucyHke 3.
4.2.5. Ha 3agHen cTeHke OGnoka obGpaboTku
curHana pacnofoxeHa Kpblwka 6GaTapenHoro
oTceka U CBETOOAMOAHblE MHOMKATOpPbl paboTbl
BCTPOEHHOro 3apsiiHOro yCTpPoncTBa

4.2.6. Ha kpblwke 6noka ykasblBaeTcs 3aBOA-
CKOWN NopsaKoBbIN HOMmep npubopa.

4.2.7. Ha HWXHeN CTOPOHE ONTO3NEKTPOHHOIo
6rnoka pacnonoxeHa poTomMeTpuyeckas ramka
(pe3bba Ha 1/4 Orwlma) pna KpenneHusa Ha
wratuee. C MOMOLLBIO LITATMBA MOXHO [O-
OuTbCcs Gonbliero ygobcTea M TOYHOCTU U3Me-
peHun.
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Puc. 2. BHewnun Bng npmnbopa (cbopka 2016 roga, npowmska v.4.0.2_PAR)
1 — ONTO9NEKTPOHHLIN 6ok — AP, 2 — 6nok 06paboTkn curHana
3 — pasbem DC IN, 4 — ocnabutenb (KOCUHYCHbIN KOppeKTop-ocnabutens)

N

1

CRCac)

Puc. 3. Pazvem DC IN (rHe3go)
1 — nntoc nNuTaHns (Kopnyc pasbéma), 2 — MUHYC NUTaHUA (LeHTpanbHbIA WThIPb)

B cBs3nM ¢ noctosiHHOM paboTon Hapg ynyuiue-
HMEM KayeCTBa W3OenNusl, KOHCTPYKTMBHbIE
0COBEHHOCTUN M3aenua MoryT ObiTb M3MEHEHbI
N He COOTBETCTBOBaTb U300paxeHuo Ha pu-
CYHKe 2.

4.2.8. Ins ocnabneHuss ypoBHs 3aHepretTude-
CKOW OCBELLEHHOCTN HeobxoaMmo WCnosb30-
BaTb BXOALLY B KOMMMEKT Hacagky Ha Obb-
eKTUB C ocnabutenem n npu BKAOYEHME NpU-
6opa BbibpaTb pexunm «C ocnabutenemy».



5. NOArOTOBKA NMPUBOPA K
MCNoJib30BAHUIO

5.1. [Jo Ha4yana paboTtbl ¢ npubopom noTpebu-
Tenb [OOMKEH BHUMATENbHO O3HAKOMUTBCS C
HasHayeHnem npubopa, €ero TEXHUYECKUMU
AaHHBIMM N XapakTepUCTUKaMK, YCTPONCTBOM
M NPUHUUNOM AENCTBUS, a TaKkke C MEeTOAMKOW
NnpoBefeHNs N3MEPEHUN.

5.2. OkcnnyaTtaums npubopa pgonyckaeTcs
TONbKO B pabouMx YyCnoBuSAX, YKa3aHHbIX
B n. 2.6.

5.3. llpoBepuTb HanMune anemeHTa NUTaHusA —
akkymynatopHon 6atapen NiMH (Tunopasmep
b6atapen “KpoHa" 6F22). [ns aTtoro HeobXxo-
AVMO OTKpPbITb KpbILWKY GaTapernHoro oTceka u
npu HeobxoaMMOCTU YCTAHOBUTb 3NIEMEHT Mu-
TaHus (NiMH akkymynsatopHyto 6aTtapeto).

MNpn nepBoM NpUMEHEHWM (MnM nocne Onu-
TENbHOro XpaHeHusd) npubopa Heobxogmmo
Tpu/yeTbipe pasa 3apsavTb U pa3psaavTb akky-
MynATOpPHYO 6artapeto Ans JOCTMXKEHWUs €ero
MakCuMarnbHOW EMKOCTMW.

Ecnu nocne BknioveHnsa nnmn Bo Bpems paboTbl
npubopa Ha aucnnee 6yoeTr HegocTaTtoyHas
KOHTPACTHOCTb CMMBOSIOM, HeOoOGXOAMMO npo-
N3BECTM 3apsaKy akkymynaTtopa (nogpobHo B
Mpwun. B).

5.4. Ecnun npegnonaraetca paboTta npubopa c
KOoMnblOTEPOM, noacoeanHuTb npmdop Kk COM-
nopty IBM PC-coBmecTMMOro komnbkoTepa C
nomMoLLblo kabensa cesasn. MNepen ycTtaHOBKOW
M noakniovyeHMem npubopa ybeautecb B
TOM, YTO OAHO U3 COMpPAraeMbiX YCTPOMUCTB
obecToueHo (nogpobHo B lMpun. A).

6. NOPAOOK PABOTbI MPUBEOPA

6.1. Bknounte  npubop  KpaTKOBPEMEHHbLIM
Ha)xaTMem kHonku "Bkn./Bbikn."

HavanbHbI 9KkpaH coobLuiaeT Ha3BaHue U Bep-
CVI0 MpoWwmBKU npubopa.

6.2. N3amepeHusa 6e3 ocnaburtens.

6.2.1. Pacnonoxute BXogHOE OKHO OObEeKTUBa
naparuiesisHO MrioCKOCT! U3MEPSIEMOIO OObEKTA.

6.2.2. Bbibepute kHonkon "lMaysa" cooTserT-
CTBYIOLNN pexnMm unsmepeHus. lNepemelieHve
Mexay ctpokamu Ha KK no HaxaTuto KHOMKK
"Pexum" (npowmska v.4.0.4_PAR u ctapwe).

\/ >Bbe3 ocnabutens
Pexum

C ocnabutenem

v

N3mepeHune
6e3 ocnabutens

6.2.3. Npun BbLINOMHEHUN MU3MEPEHUN OBbEKTUB
A0IMKEH ObiTb 9KpaHMPOBaH W 3alUULLEH OT Mno-
nagaHua B Hero NoCTOPOHHEro ceeTa, a Ha Mno-
BEPXHOCTb, WHTEerparnbHble napameTpbl KOTO-
PO N3MEPSATCH, He AOMXHbl nonagatb TeHu
OT camoro npubopa u cneuuanucta, nNpoBO-
pawero 3amepsbl. MNogoxgute 5-8 cek. n cum-
TanTe C UMPPOBOro MHAuKaTopa MU3MEpPEHHOe
3HayeHwue.

[MepeknoyeHe pexnmoB MNpPoUCXoauT Mo 3a-
MKHYTOMY LMKy KHonkon "Pexum"(Mpun. O):

Tabnunua 6.2.1.

OTtobpaxeHne AP cuHum obny4€HHOCTH B
nogananasoHe (400...500) Hm, E¢(B)

OT1obpaxeHne PAP 3enéHbin 065y4EHHO-
ctu B nogananasoHe (500...600) Hm, E.(G)

OTobpaxeHne PAP kpacHbIn 06ny4EHHOCTH
B nogananasoHe (600...700) Hm, E.(R)

OTobpaxeHne obny4€éHHOCTU B noganana-
30He (700...790) HM, E(IR)

OTtobpaxeHune nonHon AP obry4€HHOCTH
B ananasoHe (400...700) HMm, Eo(PAR)

OTob6paxeHne BpeMEHU MHTErPUPOBAHUSA
I-TIME B mcC

OT1obpaxeHne KBaHTOBOW 3PEKTUBHOCTH
PPFD B 30Hax (B/G/R/IR) B MKkMOIb/C/M?

6.3. IamepeHus ¢ ocnabutenem.

6.3.1. lNpun BbIxoge 3a npegenbl YyBCTBUTEIb-

HOCTU npubopa nosBuTCA Hagnuck: “"Bonb-

waa ocBeweéHHocTb" unu "Manasa ocBe-
WweéHHocTb". [pn HeobxogmMmocTn uc-
nonb3ynte BXOOAWMA B KOMMSIEKT
ocnabutenb curHana.

lpu usmepeHusix 6onbwux yposHeul

®AP obnyqéHHocmu (nopsidka 120 Bm/m?

u bonee @ NC muna A) mpebyemcs npu-
MeHsimb ocrabumerb

6.3.2. [lepeg wv3MepeHMEeM WUCTOYHMKA C
ocnabneHvem cnegyet HageTb Hacagky Ha
BxogHow Tybyc (npowwueka v.4.0.4_PAR).
Bbibepute kHonkon "lMaysa"™ cooTBeTCTBYIO-
Wun pexum mnamepeHus. lNNepemelieHve mex-
ay ctpokamu Ha XKW no HaxaTuio KHOMKK
"Pexum".

=
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>C ocnabutenem
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6.4. [Ina 3anomMuvHaHWa W3MEepPEHHOro nokasa-
HMA Ha wuHaukaTope npubopa Heobxoanmo
KpaTKOBPEMEHHO HaxaTtb KHorky "lays3a”.

B npaBom none uHaukaTopa nosiBUTCA OykBa
"H". [Ina npoaomkeHnMs M3MepeHun eLé pas
HaxxaTb KHonky "lMaysa".

6.5. B pexume "lNays3a" Haxatne kHonku "Pe-
XUM" Bbi3blBaeT BbIBOA4 WH(opmaumm o6 uns-

MepeHHbIX 3HadeHuax PAP obny4y€HHOCTM B
nogananasoHax (cm. Tabn.6.2.1).

6.6. lNocne okoH4YaHWa paboTbl BbIKAYUTE
npmnbop.

7. BOSMOXHbIE HEUCIMTPABHOCTU U
CNnoCOBbl UX YCTPAHEHUA

BoamoxHble HeucnpaBHOCTM npubopa npuBee-
JeHbl B Tabnuue 7.1

Tabnuua 7.1.
HeucnpaBHOCTb, Cnocob
BeposiTHaa npuuyuHa
BHELUHee NposiBlieHne ycTpaHeHusA

Mpwn BKNtOYEHUN Npubopa He 3a-
ropaeTcs rpauyecknun MHAuKa-
TOp, NoacBeTka He paboTaeT

PaspsbkeHa akkymynatopHas | [pousBecTu 3apsiaky akKymynsi-
barapes

TopHOW GaTapeu

Mpwn BKNtOYEeHUN nNpubopa He 3a-
ropaeTcs rpauyeckun MHAunKa-
TOp, NnoacBeTka paboraer

Bhliwen ns ctpos rpagouye-
CKU MHOMKaTOp

OtnpaBuTtb Npubop ans pe-
MOHTa Ha NpeaAnpUATUN-U3rOTO-
BUTENE

BbicBeunBaeTca koA oLMBKU

C6on B pabote
MMUKPOKOHBEpPTOpa

OTtnpaBuTtb Npubop ans pe-
MOHTa Ha NpeanpUATUN-U3rOTO-
BUTENE

[Mpw yBenuyeHnn curHana, co-
3jaBaeMoro UCTO4YHUKOM CBe-

Cb6on B paboTte cnaw-na-

Mepesanyctutb paboty npu-
6opa. CaAsaTbeca C
n3rotToBuTENEM

TOBOrO MOTOKa, HA MHAMKaTope
He NPOUCXOOUT U3MEHEHUN 3Ha-
YyeHust 06Ny4EHHOCTU B mMBm/m?

MexaHun4yeckun obpbiB B
3ANeKTPU4YecKon cxeme

OTtnpaBuTtb Npubop ans pe-
MOHTa Ha npeanpusTUN-U3roTo-
BUTENE

8. TEXHUYECKOE OBCIYXXWUBAHUE

8.1. YcTtaHoBKa M 3apsgka akKyMynsaTOPHOW
Gartapew.

Mepen BBOAOM npubopa B 3IKchnyaTauuo
yctaHoBuTe anemeHT nutaHnsa — NiIMH akky-
MYNATOPHYO 6GaTapeto (ecnu 3Toro He 6bINo
cAoenaHo Ha  NpeanpuaATUM-U3roToBuUTene),
BXOASALMA B KOMMMNEKT nocTtaBku. [nsa sToro
HeobXxoOUMO OTKPbITb KpbIWKYy 6aTtapernHoro
oTCeka M YCTaHOBWUTb aKKyMynAaTOpHyto OaTa-
peto.

Meprnogunyeckn npousBoanTe 3apsaKy akkKymy-
naropHon 6atapew.

Ona 3apagkm akkymynatopHou 6Gartapen wuc-
Nnonb3oBaTb BXOAALUMA B KOMMIEKT CEeTeBOu
6rnok nutaHusa, Bpemsa 3apsgku (3...5) 4. lNpu
NOAKIIOYEHHOM CeTeBOM Broke MUTaHusa KaTe-
ropMyeckn 3anpellaeTtca OTKPbIBaTb KPbILLKY
G6artapewnHoro otceka (Mpwun. b).

CpepHuii cpok cnyxbbl akkymynstopa Tpu ro-
Aa. Mo ucteyeHun cpoka cnyxbbl akkymyns-
TOpHYlO HGaTapeto pekoMeHAYeTCa 3aMEHUTD.

8.2. He pexe ogHoro pasa B rog crnegyet npo-
N3BOAMTb NOBepPKy (Kanubposky) npubopa.

8.3. lNpwn 3arpsaAsHeHWn B npouecce 3Kcnsyarta-
UUN BXOOHOrO OKHa (POTOMPUEMHMKA UMK OKHA
nHaukatopa HeobxoouMo NpoTepeTb yKasaH-
Hble MOBEepPXHOCTU BaTOM UIM TPAMOYKOW, cner-
Ka CMOYEHHOW cnupToMm, 6e3 3HauYuTenNbHbIX
ycunmn.

9. XPAHEHUE, TPAHCNOPTUPOBAHUE
9.1. TlMpmubop [OMKEH XpPaHUTbLCA B CYyXOM
oTannMBaeMoOM MOMELLEHNM B YCMOBUAX MO
rpynne 1 TOCT15150-69 npu Temnepatype oT
+5 0 +40 °C 1 OTHOCUTEMNbLHON BMNAXHOCTU He
6onee 85% npwn 25°C.

9.2. Bo3gyx B NomeLleHuu He OO0IDKeH coaep-
XaTb NprMMecel arpeCcCUBHbIX NapoB U ra3os.
9.3. TpaHcnopTtupoBaHue npubopoB B Yyna-
KOBKE M3roTOBUTENS MOXET MPOU3BOANUTLCA
nobbiIM  BMOOM 3aKpbiTOro TpaHcnopta ©6e3
orpaHmyeHus ckopoctn (FTOCT 15150-69, npwm
TemnepaTtype OKpyXawLero Bo3gyxa oT MUHYC
50 po nntoc 50°C N OTHOCUTENBHOW BRAXHO-
cTn oo 98% npw Temnepatype 35°C).

N



Mpn TpaHcnopTMpoBaHMM Npwu TemnepaTtype

Hwke 0°C ero pacnakoBka AOMKHa NpOBO-

ANTbCS TOMbKO MNOCMEe BbIOEPXKW Npu Temne-
0

paTtype (2015) "C He meHee 2 4.

9.4. lMpunbopbl B ynakoBKe AOMMKHbI XPaHUTbCA

Ha cTennaxax He bonee 4yem B NATb PAOOB.

10. TAPAHTUU N3TOTOBUTENA

10.1. UMasrotoButenb rapaHtupyeTt paboTtocno-
cobHoCTb nNpmnbopa n COOTBETCTBME OCHOBHbLIM
TEXHUYECKUM U METPONOrM4ecknM Xapakrepu-
cTMkam npu  cobniogeHun  noTpebutenem
YCIOBUI 3KCnIyataumm U XpaHeHus.

lapaHTus HepencTBuTenbHa, ecnu OygeTr wus-
MEHEH, CTEpPT, yaanéH nunbo noBpexnéH ce-
PUNHBIA HOMEpP Ha U3genuu.

apaHTua He AaéTt npaBa Ha BO3MeELLEHWe KOoc-
BeHHoro yuwepba, npoucweawero B pesyrb-
TaTe BbIXO4a U3 CTPOA rapaHTUMHbBIX U3Oenui.
10.2. Cpok rapaHTum — 18 MecsueB C MoO-
MEeHTa MpoAaXMu.

10.3. lMpn oTkase npubopa B TeyeHue rapa-
TUMHOTO Cpoka criefyeT cocTaBuTb AKT C yKa-
3aHMeM xapakTtepa HeucnpaBHOCTU U BPEMEHM
BbIxoAa npubopa n3 CTpos U HanpaBuTb Mpu-
OOp M3roTOBUTENID, NPUIOXMB HacTosiwee P3
N AKT HencnpaBHOCTW.

PemoHT npubopa, Bbllweawero u3 cTpos B Te-
YyeHuMe rapaHTUMHOro nepuoga, NPOU3BOAUTCSH
B6ecnnaTHO npu ycrnoeuu cobntogeHns npasun
aKkcnnyatayuu.

Mpn aTomM nepecbinka npubopa B He rapax-
TUMAHBIN PEMOHT M 0BpaTHO NPOU3BOAMTCH 3a
CYET 3aKasuyuka.

B cnyyae rapaHTUWHOroO pemoHTa Mnepechlisika
obopygoBaHWsi B PEMOHT MPOU3BOAUTCHA 3a
CYET 3aKa3uyuka, a nepecbifnika obopygoBaHWA
N3 PEeMOHTa 3aKa34yuKy - 3a CYET NMOCTaBLUMKA.

CtoumocTb  nocrnerapaHTUMHOIO  pPeMOHTa
onpenensieTca UHAMBUAOYanNbHO.

Cpok npoBefeHUa rapaHTUAMHOrO W nocnera-
pPaHTUNHOrO pemMoHTa cocTaenseT oT 3 go 10
pabounx gHewn.

3amMeHa u3genusa OcCyLecTBNAeTCA B 3apaHee
COrnacoBaHHble CPOKW TOMbKO B Cryvyae He-
BO3MOXHOCTW €ro peMoHTa.

10.4. WsrotoButenb He HECET rapaHTUNHbIX
06a3aTenbCcTB B Criyyasix:

NPy TEXHUYEeCKOM OBCNYyXMBaAHUM W PEMOHTE
n3genns, CBA3aHHbIX C 3aMEHOW KOMIMIEKTYHo-
lWNX B pesynbTaTte UX eCTeCTBEHHOro W3HOCa;
nocne BbINONHEHNA NbbIX [OpPaboToK U yco-
BEPLUEHCTBOBAHWA, MPOU3BEAEHHbBIX C LeNbio

pacwmpeHus obnactu npuMeHeHua wusgenus,
YyKa3aHHOW B PYKOBOACTBE MNONb3oBaTensd; npu
peMOHTe u3genusa notpebutenem.

lapaHTMa He pacnpocTpaHseTcsa Ha Bblwen-
e u3 CTpos Mu3genus, KOTOpbIM HaHEeCEH
yuiepb B pesynbrarte HenpasBuSibHOM 3KCnnya-
Tauuu, BKMOYas, HO He OrpaHW4YnBasicb cre-
AYIOLLMM:

Hec4yacCTHble cry4vau, ygapbl MOMHMM, 3aTor-
neHve, noxap U UHble NPUYKHBI, HaxoasLwmuecs
BHE KOHTPOIs NPOU3BOAUTENS;
NUCNonb3oBaHWe U3Oenna He MO Ha3HaYeHUHo
WUNN He B COOTBETCTBMU C PYKOBOACTBOM MOSb-
3oBarens.

N3roToBUTENb HE HECET rapaHTUhHbLIX 00s3a-
TEenbCTB B Cly4ae OTCYTCTBWUSA nacrnopTa.

10.5. MapaHTuiHbIe 0bGsi3aTenbLCTBa He YyLeM-
NAIT 3aKOHHbIX MpaB noTpebutenda, npeno-
CTaBIiEHHbIX €eMy [eWCTBYILWUM 3akoHo4a-
TenbCTBOM.

10.6. N@apaHTUMHLIA CPOK XpaHeHua — 6 mecs-
LeB CO OHA npoaaxu npubopa notpedburtento.

11. KAIIMEPOBKA

11.1. Ana kannbpoBkM McCnonb3yeTcs: namna
CHC 40 - 100, CUC 107 - 500 B kOMNMeKTe CO
cpeactBamm obecrneyeHna mn KoHTponsa pabo-
yero pexuma (paboyme aTanoHbl CUrbl CBETA U
ocBelwwénHocTn; CKO 0,3%); moHoxpomaTop
MOP-3 (pabounin cnekTpanbHbIi AManasoH oOT
200 po 1100 Hm, obpaTHasa nuHerHas gucnep-
cus 2,6 HM/MM).

MexnoBepoyHbI UHTepBan - 1 200.

11.3. Tpu nonoxutenbHOM pe3ynbTaTe Ka-
NMBpPOBKM BbIJAETCS CBUOETENLCTBO O Kanuob-
pOBKe YCTaHOBIIEHHOW (POPMbI B COOTBETCTBUN
c MNP 50.2.006-94.

11.4. lMpn oTpuuaTenbHbIX pe3ynbTaTax Ka-
NMBPOBKM BblAAETCA CBUAETENbCTBO O Henpu-
rOOHOCTU C yKa3aHUeM MPUYVH.

12. HOPMATUBHbIE OOKYMEHTbI
TY4437-017-16796024-2012  CnektpodoTo-
meTp “TKA - CnekTtp” ”. TexHunyeckune ycnosus’.

N3rOTOBUTEJb:

000 HAYYHO-TEXHNYECKOE
MPEOMPUATUE “TKA”
192289, r. CankT-lNeTepbypr,
Npy3oBown npoesa, 4.33/1, nut. b
Ten. (812) 331-19-83;
Ten/cpakc (812) 331-19-81



MpoTokon nepeaaym AaHHbIX ¢ Npubopa Ha
KOMMNbIOTEP NO cpeacTBaM
nocnepoBaTeNibHOro nopTta

[aHHble nepepalTcss TONbKO C npubopa Ha
MK, cBA3b OCYLIEeCTBSAETCA Ha CKOPOCTU
115200 604 npu CcTaHOApPTHbIX HaCTponKax
nopTa.

MpoTokon nepegayn MeeT creayrwmnn BUA:

- nepsBble YeTblpe GanTa — OGYKBEHHbIN UOEH-
TndurkaTop cepum npnodopa.

3atem nepepatotca (497 mMHMOPMaLMOHHBIX
6atma):

- paboyme To4YKM Mo LKane ANIMH BOMH B HM, MO
2 batima,

- 3Ha4YeHNs1 OTHOCUTENBLHOrO CneKkTpanbHOro
pacnpenenenus, no 2 batma,

- 3HavyeHne OAP cuHum obny4déHHoCTH, B
mMBm/M?, 4 6aiima,

- 3HayeHne PAP 3enéHbii 06ny4yEHHOCTH, B
mMBm/m?, 4 6atima,

- 3HayeHne PAP kpacHbii 06My4EHHOCTM, B
mMBm/m?, 4 6atima,

- 3HavyeHue O06My4EHHOCTM B NogguanasoHe
(700...790) HM, B MBm/M?, 4 6alima,

- 3HayeHne OAP obGny4éHHOCTM B nopauana-
3oHe (400...700) Hm, B MBm/MZ, 4 6atima,

- NepexogHon KO3IMUUNEHT IHEPreTUkn Emax,
B MBm/M?, 4 6aiima,

- B KOHUE - oauH 6anT KOHTPOSbHOW CYMMbl,
CRC.

Bcs nepepada Bepétca B LLENOYUCHEHHOM
dopmaTte (Mpou3BoaMTCA NepeBod uucna c
nnaBaroLLen TOYKON B LIENIOYUCIIEHHOE).
KoHTponbHaa cymma CRC BbluMcnsgeTcs Kak
CyMMa BCex nepefaHHbix 6anToB C nocneny-
owen nepegayven nuwb Mnagwero 6awvra.

Bca nepegava coctout mn3 501 6atima (4eTbipe
- ngeHTudukaTop, 496 WMHMPOPMALMOHHBIX U
OQMH KOHTPOIbHbIN).

MPUNOXEHUE A
(cnpaBoy4HOE)

Ta6bnuua "ropsaumx” knaeBvl

F1 O nporpamme

F2 O6HoBUTL Ba3y AaHHbIX (Gpann par.dat)
F3 MpocmoTp  6asbl  gaHHbIX  (chann
par.dat)

F4 3arpyska agaHHbix B Tabnuuy ¢ Bbibo-
POM M3 paHee COXPaHEHHbIX ¢hannoB
F5 Pacuyét pgononHuUTenbHbIX
3HepProahPEKTUBHOCTN NOTOKA

F11 O dwmpme-npounssogutene
Ctrl+S CoxpaHntb Tabnuuy KaK...
(40_MM_IT_YY.MM.CC_par.txt)

Ctri+Alt+X CoxpaHutb Tabnuuy B  KHWUNY
Excel

Ctri+Alt+A CoxpaHeHue (B doHe) rpadmka
n3amepeHHoro curHana (*.bmp)

Ctrl+Alt+Z CoxpaHeHune (B poHe) namepeH-
Horo curHana (*.txt)

BeJTIN4YnNH



MPUNOXEHUE b
(cnpaBoy4HOE)

HAYYHO-TEXHUYECKOE NPEANMPUATUE
«TKA»

CnektpocoTomeTp
"TKA-CnekTtp"

MHCprKLI,I/Iﬂ no 3Kcnnyatauuun 3apsaaHoro yCTpOﬁCTBa

CaHkTt-lMNeTepbypr
2012




Mepen akcnnyaTtauven npubopa BHUMATESbLHO
O3HaKOMbTECb C HAaCTOSLLEN WHCTPYKUMEN U
COXpaHUTe e€ Ha BeCb nepuop MCnosnb3oBa-
HUS.

3apsigHoe  YCTPOMCTBO COCTOMT W3 BHELLHEro
ceTeBOro agantepa — 6roka nuUTaHWa, CXembl
ynpaBreHnsa 3apsigHbIM TOKOM, pPacrofoXeH-
HoM B koprnyce 6noka obpaboTku curHana, w
CBEeTOAMOOHON UHAOUKALMUW.

3apsgHoe  yCTPOMCTBO MpefHasHavyeHo Aans
3apsga  HUKenb-MeTannorMapuaHbIX — akkymy-
NATOPOB CNeayrLmMX TUMNOB M KONMYECTB: OOUH
akkymynatop NiMH 8.4B Tuna "KpoHna"/

9V Block (6HR61).

NoPAOOK PABOTDI

Moaknounte agantep K pa3beéMy Ha Kopnyce
6noka obpaboTkm curHana.

Bknounte ycTtponcteo B ceTb 220-230 B, 50-
60 My. YT0o6bLI NpepoTBpaTUTL Nepesapsq, 3a-
psXXanTe TONbKO PaspsPKeHHbIe aKKyMyrAaTopbl.
HoBbIi npnbop noctaBnaeTca C paspsPKeHHbIM
aKKyMyrnsaToOpoM, KOTOpbI Heobxooumo 3aps-
AnTb Nepen ncnonb3oBaHmem npubopa.

Mpn nepBoM npumeHeHWn (Unu nocrne Anu-
TEeNbHOro XpaHeHus) npubopa Heobxoanmo
Tpu/deTblpe pasa 3apsauTb U paspsaguTb akky-
MYNSATOPHYKO GaTapeto ANna AOCTUXEHUS €elo
MakcumanbHOM éMKocTW. B npouecce 3apsga
aKKyMyrnaTopbl  MOFyT HarpeBaTbCH, 3TO HOp-
MarnbHO. YCTPOMCTBO OTKIMOYaeTCA aBToOMaTtu-
YeCKW, B KOHUE 3apsaku CBETOAMOLHbIN UHAOW-
katop "3apsa" Ha 3agHen CTOpoOHe Kopnyca
BbIKMIOYMUTBCS.

MpumepHoe BpeMsi 3apsgkm MNOMHOCTbIO pas-
PSYKEHHOM akKyMynsTopHon 6aTtapeu oo 5 4a-
COB.

BaxHbIM ycrioBmem €BnsieTCA MNpoBepka Kaye-
CTBa aKKyMynaTopHowm Gatapen (MyTEM NOMHON
paspsaku 1o nocriefyowen MnofiHOW  3apsifku
GaTapewn) kaxgble OBa-Tpu Mecdaua. Hesbinon-
HeHVe [JdaHHoro TpeboBaHMA MOXET Ccylle-
CTBEHHO COKpaTUTb CPOK cnyxbbl 6artapewu.
Ona paspsagkn akkymynstopHou Gatapen npo-
cTo pgante npubopy nopabotaTtb OT akKymyns-
TOpa [0 Tex Mop, NokKa OH He BbIKMIOYUTCH Unu
He nosiBUTCHA NpeaynpeautensHoe coobuieHne
O HeJOoCTaTOMHOM 3apsiae akkymynsTopa.

Ecnn akkymynstopHas GaTaped He MCMOnb3y-
eTcs, eé 3apsii B KOHEYHOM UTOre mapacxony-
eTcs.

1
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MoaTomy nocne ANUTENbHOTO XpPaHeHWs npu-
6opa MOXeT noHagobutbcs noasapsgka bata-
pew.

TEXHUYECKUE XAPAKTEPUCTUKU
HanpspkeHne cetun: 220-230B / 50-60/y.
BbixogHoe HanpsikeHue: 24B, ctabunuaupo-
BaHHOe.

MakcumanbHbI Tok 500 MA.

Mpn ucnonb3oBaHun ceteBoro apantepa AC-
220-Si-24-0,5) npumeHsaeTcs WHTennekTyanb-
HbI peXuM 3apsnkM co CBETOAMOOHOW MHAM-
Kaumen aTanosB 3apanKu.

MHCTPYKLIUA NO TEXHUKE
BE3OIMNACHOCTHU

* Acnonb3ynte 3apsgHoe YCTPOWMCTBO TOJbKO
ANA  HUKeNb-MeTannoruapuaHbiX akKymynsiTo-
poB (NiMH).

* [Mpn noagkn4YéHHOM aganTepe KaTeropuye-
CKM 3anpewjaeTcs OTKpbiBaTb KpbIWwKy OaTa-
penHoro oTtceka.

* Vicnomnb3ynTte yCcTpOMCTBO TOSILKO B NMomeLle-
HUMU. He ocTaBnanTe 3apsgHoe YCTPOMCTBO BO
BNaXHOM MecTe Unu nog AoXAEM.

* He pasbupante 3apsagHoe yCTPOWCTBO, Mpu
HeobxoOMMOCTM pemMoHTa obpaljantecb B
crneumanm3npoBaHHY0 MacTepPCKYHO.

« [na xopowewn paboTbl ycTponcTtBa Heobxo-
AMMO ouMlaThb LITeKep agantepa OT pasnuy-
HOro poja 3arpsi3HeHWn, Ons 3TOro WUCMNofb-
3ynTe TONBbKO CYXYH TPAMKY.

* He unctnte n He pemMoHTUpyUTE YCTPOWCTBO,
KOra OHO BKITHOMEHO B PO3ETKY.

* He BKknovyanTe yCTpOWCTBO B CETb B Clnyyae
ero noBpexaeHus

* He nogkniwovante apantep K HeucrnpaBHOW
po3eTke U B Clyyae MoBpeXAeHUs anekTpude-
ckoro kabens.

« [ocne wucnonb3oBaHWs OTKMAYUTE aganTep
OT UCTOYHMKA MUTaHUS.

OBCITYXXUBAHUE U YNCTKA

[na ynucTkn aganTepa OTKMIOYUTE ero OT CETW.
[na npaBunbHOM paboTbl aganTepa oYuLanTe
KOHTAKTHbIV LUTEKep OT Mbinu 1 rpasun. Mcnone-
3ynTe Cyxyto candeTky.

1



HAYYHO-TEXHUYECKOE MNPEOMNPUATUE
«TKA»

CnektpocoTomeTp
"TKA-Cnektp"(DPAP)

UHcTpyKuua

PykoBoacTBO onepaTtopa
Bep. 2.3.4

CaHkTt-lMNeTepbypr
2012

MPNNTOXEHWE B
(cnpaBo4HoE)



lMpoepammHoe obecriedeHue He rnpodaémcs,
a npedocmasrnisiemcsi 8 osib3ogaHue o su-
UeH3uu.

3Omo coenaweHue daém eaM MONIbKO HEKO-
mopble rnpasa Ha UCIMOMb308aHUE [PO-
epaMmMHo20 obecrie4eHus.

lMpouseodumens OO0 "HTIT "TKA" ocmas-
nisem 3a coboli ece ocmaribHble rpasa.

3a ucknyeHueMm criydyaes, Kkoada, HeCMompsi
Ha OaHHOe o2paHuyYeHue, MPUMEHUMOE 3aKo-
HoOameribCmeo npedocmasrnsiem eam
bonbwe npas, 8bl MOXeme UCIMob308amb
npozpamMmMmHoe obecrieyeHUe moJsibKO Mmakum
0bpa3omM, KaKk 3amo MpsiMo pas3pelweHo ycro-
BUSIMU Hacmosiueao coanaweHusl.

lMpu smom ebI dormxHbl cobnodamb 8ce
MeXHUYeCcKUe O02paHUYeHUsT 8 poepaMMHOM
obecrieyeHuu, OorycKawemM UCrosb308a-
HuUe npo2paMMHO20 0becrneyeHuUsT MOJsIbKO
onpedesn1éHHbIM 0bpa3om.

Ecnu ebl He coanacHbl, He ucrnosnb3ylime 3mo
rnpoepaMmHoe obecrieyeHue.

Bbi He umeeme nipasa:

packpbigamb mpembUuM nuyaM pe3yrib-
mamabl Kako20-1ubo u3mepeHusi npou3soidu-
menbHOCMU  MpPo2paMMHO20  obecriedeHus
6e3 npedsapumesibHO20 MUCbMEHHO20 CO-
enacus npou3sooumers;
- nbimambcs 0b6oUmu mexHu4Yyeckue ozpaHu-
YeHusi 8 npospaMmMHOM obecrevyeHuu;
© u3ydamb MexHos102uo, OeKOMMuUIUpo8amam
unu  OQusaccembriuposamb  pPo2paMMHOEe
obecriedeHue, ecriu 3mMoO MpPsSMO He paspe-
WEeHO MPpUMEHUMbIM 3aKoHOOamesibCmeom,
HecMompsi Ha 0aHHOEe O2paHUYeHUe;
- co30asamb 6onbwe Konud rnpospaMmMHO20
obecriedeHusi, YeM yKa3aHO 8 3mMOM coena-
weHue unu, HecMompsi Ha OaHHOe OzpaHu-
YyeHue, paspeuweHo OelcmsyruuM 3aKOHO-
damenibcmeoMm;
- nybnukosame rnpoepaMmMHoe obecriedyeHue,
npedocmasrnsisi OpyauMm nuyam  803MOX-
HOCMb €20 Komnupogamb;
- npedocmasnsimb rnpoepamMmHoe obecrieye-
HUe 8 nMpokam, 8 apeHAy usu 80 8PEMEHHOE
Mosib308aHUE;

nepedasamb rpoespamMmHoe obecriedyeHue
unu 3amo coeflaweHue mpembsuM uyam; ec-
nu rnpouseooumerib, npedocmasuswui
ycmpoucmeo, paspewaem rnepedady rnpas
cobcmeeHHocmu Ha ycmpolcmeo, 8bl MO-
Xxeme nepedasamb rpozspammHoe obecrie-
YeHUe HernocpedCmeeHHO mpembemMy nuuy
MoJsIbKO emMecme C ycmpoucmeoM, OaHHbIM
coeanawieHueM U obbIMU MPUOXEHUSMU U
ooronHeHusMu K Hemy. [lo nepedayu mpe-
mbsi CmMopoHa O0J/KHa co2/1acumbCs C mem,
ymo OaHHOEe coOefawieHue C UCrpaseHuUsImMu
u OOrofIHeHUSIMU  pacrpocmpaHsemcs Ha
nepedayy U UCMOMb308aHUE 3MO20 [po-
epammHo20 obecrieyeHusi. Bbi He umeeme
rpaso coxpaHsimb Kakue-mubo Koruu.
* ucrnonb3o8ame 3MO rpoepamMmmMHoe obecrie-
yeHue 0 npedocmassieHusi cemesbiX ycrye
Ha KOMMep4yecKol OCHose.

BBepeHue

CnektpodpotomeTp "TKA-Cnektp"(PAP) ume-
eT BO3MOXHOCTb OTOOpaxeHusa uHgopmaumnn
AByMsi criocobamu:

a) BbiBog wuWHMoOpmauum Ha BCTPOEHHbLIN
KK,

6) BbiBOA MHMOpMauun no nHTepdency RS-
232C c wucnonb3oBaHnem COM-nopTta IBM
PC-coBmecTmMoro  kKomnbtoTepa unmM c Uc-
nonb3oBaHmem USB (Ha BupTyanbHbin COM
nopT).

HaHHble B paboyeM pexume nepegaroTcs
TONMbKO C npubopa Ha KOMMbIOTEP, CBA3b
ocyuwiectBnsieTca Ha ckopoctn 115200 6opg
npu cTaHgapTHbIX HacTponkax nopta (8 6uT,
1 cTonoBbIN 6GUT).

Mpn noucke npubopa npoucxoauT CKaHUPO-
BaHMe Tonbko nepBblx BocbMu (1-8) COM-
noptoB. BoamoxeH pyyHon BbIGop COM-
nopta (go 32).

BuGop nopta __

Ana npnéma gaHHbix Heo6XxoOUMO UCMOMb30-
BaTb nporpammy «Cnekrpopagunometp (PAP)
Bep. 2.3.4»

ry



CucrteMHble TpeboBaHus:

- IBM-coBMeCTUMbIA KOMNbIOTEP;

- onepauunoHHasa cuctema Windows
XP/2003/XP/Vistal7;

- cBobogHbI USB nopT:

- puckoBopa ana amckos CD.

BO3MOXHOCTU NMPOIrPAMMbDI
CnektpopaguomeTtp (PAP) Bep. 2.3.4

— YTeHVe 1 OToOpaXkeHne 3HaYeHUn n3me-
psemon 06ny4EHHOCTM B peanbHOM Bpe-
MeHMU;

— no3BONSEeT BBECTM HOPMUPOBAHHbIE ANd
obriy4yaembIX KynbTyp COOTHOLLEHUa obny-
yéHHocTen (%) B PAP nogananasoHax, gaH-
Hble MOXXHO COXPaHUTb BO BHELUHWUW chawnn,
— pacyéT [JonoNHUTENbHbIX MapaMeTpoB
KOHTpONsi OBNYy4EHHOCTU KyNbTyp:
KoappuumeHT OTKITOHEHUA cnekTpa
ks[omH.ed], cnekTpanbHas 3HEProEMKOCTb
elomH.ed], aHeproémkoctb 0B6NYyYEHHOCTU
eglomn.ed], nonHas 9HEProéMKoCTb
e[omH.ed].

— pacyét PPFD B ®AP 30Hax [MKMOJ'Ib/C/MZ]
— COXpaHeHVe 3Ha4YeHUNn B TEKCTOBOM, rpa-
duyeckom Buage n akcnopt B EXCEL,;

— aBTo ckaHupoBaHne COM nopTa;

— KOHTPOSb OLIMOBOK.

1. 3anyck nporpaMmmsl

Ha gvcke pononHuTensHO pa3mMelleHa Heob-
xogumasi JOKyMeHTauusa n gpavsepsbl Ang
nocnegoBaTenbHOro nHTepdgenca (npm
Heob6XxoauMocCTH).

2. HacTtpouka nporpammebl

Mepen ycTaHOBKOM U MOAKIKOYEHUEM
npubopa ybeautecb B TOM, YTO OAHO U3
conpsiraeMbiX YCTPOMUCTB 06eCcTOY€eHO.
3atem, nogknioumMte npubop K pasbEMy Ka-
Oens. YcrtaHoBUTE BTOpPOM KOHel kabena B
cBobogHbin COM-pasbem Ha [1K, Bu3syanbHO
KOHTPONMpPYs NOCadKy KOHTaKTHbIX Mrowagok
Ao ynopa B pasbéme. [locne nogaum nutato-
WKWX HanpskKeHUrM Ha YCTPOWMCTBO BBOAA-Bbl-
BOAa cucTema rotoBsa K paboTe.

Mpn pabote ¢ npubopom HeobGxooumo noa-
kniodaTtb obectoueHHoe nepudepuinHoe obo-
pygooBaHue!

HecobntogeHne aTux npaBun MoXeT npuee-
CTW K BbIXOAY W3 CTPOSi KOMMOHEHTOB KOMIMb-
IOTEPHOW CUCTEMbI UNWN CTUPaHWE rpagyvnpo-
BOYHbIX AaHHbLIX BO (ON3LL-NaMSATW.

v/ FapaHTUA He pacnpocTpaHseTcA Ha
BbilleAgliMe U3 CTPOs U3genus, KOTOpbIiM
HaHeCcéH ywepb B pe3ynbTaTte Henpa-
BUNbHOW 3KcnnyaTtauyum!

[Ona npoBegeHUs U3MEpPEeHUs MNOAKMYUTe
npubop K nocnegoBaTeribHOMY MOPTY KOM-
noloTepa WM HaXmute Ha npubope KHOMKY
“Bkn/Bbikn”.

3. PaboTta c nporpammomn

[Mocne HacTpomkM coeauHeHus B pabouyen
obnactn nporpammbl OTOBpaxarTcs LBETO-
Bble XapaKTepUCTMKN n3Mepsiemoro obbekTa,
a cratyc coeguHeHna unameHutca c “Nowmck
npubopa...” Ha “lNpuMémM faHHbIX...”.

Hudpoprauyna
Cranyc coenHHeHHA:
MoMcK o5 opyYI0BAHNA...

Huproprauyna
Cranyc coenHHeHHA:
MpHes LaHHbIX...

B nporpamme npegycMOTpeH KOHTPOSb OLUK-
00K nepegayn AaHHbIX.

Mpn HeobxoaMmocTM pacyéta AOMOMNHUTESb-
HOW OrepaTVMBHOW OLIEHKU 3HeproagekTms-
HOCTW BbIMOMHUTE cnegyrowmne OencTBuUs:

FyneTypa |k"cuH, % |k"zen, & k"kp, & E“q:'.":".F',MET| k ocuH, & |k
TOMAT 15 17 B3 100
orypey, (17 40 43 150
PEOMC 11 25 56 300

£

Hudropraauma



Ans  pacyéta wucnonb3oBaHbl criegyowme
dopmynbl:

Keun = Ecun / Eoap * 100%,
Ksen = Eazen / Eoap * 100%,
ka = EKp/ E¢Ap * 100%,

3
k. = \/%Z(ki k),
i=l1

kn kn k"K
EAZMAX{ CuH 3en . P}’

CuH ’ k3€,7 ’ kxp
€e = Eoapr / E"oap,
€ = &\ "¢g
j (E,(2)- A)dA

PPFD = -100% , [MKkMOnb/c/m?],

h-N,-c
roe Ee(A) — abconoTHoe 3HayveHue PAP 06-
NYYEHHOCTU Ha ONINMHE BOJHbI, Bm/m?,
A — OnvHa BOJHbI, M
h=6,626-10* Jx-c — noctosiHHasa NnaHka,
Na = 6,02214129-10% monb" — uncno Asora-
Apo,
¢ = 3-108 m/c — ckopocTb ceTa.

1. 3anonHute B Tabnuue nepBble NATb
cTonbuoB (Ha3BaHWe KyrnbTypbl, HOPMUPO-
BaHHble 3HA4YeHUs1 COOTHOLIEHUN 0bny-
YEHHOCTU B TPEX ChNeKTpasbHbIX 30Hax
K’ [%] n HOpMUPOBaHHYO OBGNY4YEHHOCTb
E” oap [MBmM/M?].

OTN AaHHblE MOXHO XPaHWUTb BO BHELLUHEM
danne (B GUHapHOM NN B TEKCTOBOM BU-
ae).

2. Ana coxpaHeHue BBEOEHHbIX AaHHbIX Bbl-
6epute nyHKT MeHwo B[ / O6Hoeums B/
(F2). B nanke c nporpamMmon co3gaéTtcs
OuHapHbI hann par.dat.

3. [Ana 3arpy3ku paHee co3gaHHbIX HOPMUPO-
BaHHbIX 3Ha4YeHUNn BbIGEPUTE MNYHKT MEHIO
b4 / [lNpocmomp B[] (F3). BuHapHbIN
drann par.dat gomKkeH HaxoouTbCcsa B nan-
Ke C nporpamMmMon.

4. 3anyck pacyéta [LOMOMHUTESNbHbIX BENU-

YMH W 3anofiHeHMe Tabnuubl NPOUCXOAUT
npu Bblbope nyHkTa MeHw B/ / Pacyém
®DAP (F5).

5. Nporpamma no3BoOnseT COXpaHuTb (Mpo-
CMOTpPEeTb) CO34aHHy Tabnuuy wn3 pe-
3epBHOM KOMMM — TeKCTOBOro panna
par.txt. Kaxgaa sdverka Tabnuubl coxpa-
HeHa B OTAenbHOW cTpoke dpanna. CmoT-
puTE€ COOTBETCTBYIOLLME MYHKTbl MEHIO:
®aun / Save to par.txt (Ctrl+S) unu
®aiin / Load from pat.txt (F4).



8. [Ina coxpaHeHua AunarpaMmmbl B - haunn
dopmata Windows Bitmap Bbibepute
NyHKT MeHwo @aun / Save Data As bmp
(CtrI+Alt+A), BblbepuTe HyXHOEe WuMS
danna u nanky, a 3atem HaxmuTte “Co-
XpPaHUTL”.

6. [lns akcnopta HOPMWUPOBAHHOW TabnMubl
NyHKT MeHto Paus1 / Save As Excel File
(Ctrl+Alt+X), (npun ycnoBuuM YCTaHOBMEH-
Horo npunoxennsa Microsoft Excel).

OTH. &1,

380 400 420 440 450 430 500 520 540 560 580 600 620 640 660 630 700 720 740 T60 730 800
HM

9. CyuwecTByeT BO3MOXHOCTb 3KCMopTa AdaH-
HblX, MONlyYeHHbIX C npubopa, B Mpo-
rpammy Microsoft Excel gnsa pganbHenwero
aHanu3a. [ns aKkcrnopTta [AaHHbIX MYHKT
MeHto ®aiin / Export Data to Excel , (npun
7. MNMpn HeobXoAMMOCTH 3aMOMHUTL U3MEPEH- YCIIOBUM  YCT@HOBIIEHHOTO  MPUIOXKEHUS
Hble mapameTpbl B BuAae Tabnuubl 3Hadve- Microsoft Excel).
HWUI, BblIbepuTe NYHKT MeHw Pals / Save
Data As txt (Ctrl+Alt+Z), Bbibepute Hyx-
Hoe wumMs danna (N0 YMOMYaHUK UMS
dhanna coaepXxuT BpeMS co3gaHust), nanky
N HaXMUTE KHOMKy “CoxpaHnTb”.



A B C D E
1 |[data v BpeMA COXpaHeHWA:
2 |02.12.2011 15:02:08
3
4 MaHcumaneHaa obnyuEHHOCTb:
5 |Eemax= 0,0 MBET/ M2
b
7 ©AP obnyuEHHOCTE (400..700 HM):
8 Ee(PAR)=0,0 MET/ M2
9
10 |CnekTpaneHaa obnyuyeHHOCTE B NOAOMANA30HE!
11 (400..500 0,0 MBET/m2
12 (500..800 0,0 MBT/m2
13 (600..700 0,0 MBET/m2
14 (700..790 0,0 MEBET/m2
15
16
17 CnekTp uanydeHMAa:
18 Hm oTH.ed. Ee, mB1/m2
19 |0,0 0,0000 0,0000
20 0,0 0,0000 0,0000

Mpn 3aKpbITUN OKHa BCE U3MEHEHUSA B KHU-
re Moryt 6bITb COXpaHeHbl B Kartarnore cC
nporpammon “CnekrpopaauomeTp (PAP)”.
Mpn coxpaHeHWn p[aHHbIX [06aBNATCA
Tekyllas aata u Bpems.

10. Tllpn un3MepeHusax C HeuTparbHbIM
ocnabutenem C HOPMUPOBaHHbLIM KO-
duuyneHTom  ocnabneHns HeobxoaMmo
YCTaHOBUTb (PNaxok:

Bce BenuuMHbl Ha 3KpaHe aBTOMaTU4eCKM
nepecymTalTCca C y4€TOM KoadpdumumneHTa
ocnabnexHna (pasgenuTenbHbiA 3HaK npu
BBOAE KO3a(hpuumeHTa ocnabneHna — 3a-
nsartas).

BHumaHue! lNpoyTtute «HoBas npolumeka»
(cTp.18).

4. TexHnYeckasa nogaepxka

Mpegnpuatne OO0 "HTIM "TKA" (nanee wus-
roTOBUTENb) MOXET NpefoCTaBUTb YCAyrn no
TEXHMYECKON  MOoAAepXKke  MporpamMmMHOro
obecneveHnsa.  TexHudeckas  nogaepXka
OCYLLECTBISETCA Ha YCrOBUSX, OTOBOPEHHbIX
narotosutenem, nmbo ykasaHHbIX Ha BeO6-
cavte www.tkaspb.ru, 6o onucaHHbIX B py-
KOBOACTBE MOMb30BaTtend WM WHOW  OOKY-
MeHTauun. B npouecce okasaHus ycrnyr no
TEXHWUYECKOM nogaepxke N3roToBUTEND
BNpaBe 3anpocuTb Bac NpeaocTaBuUTb WH-
dopmaumio, KacarlwLLycs TeXHUYECKUX Xa-
pakTepuctuk Bawlero obopygoBaHua. Wa3ro-
TOBUTEMb BMpaBe WCMNOMb30BaTb BbillEyKa-
3aHHYI0 WHQOpMauMlo B LENAX pasBUTUSA
OGu3Heca, BKNOYas okasaHue ycnyr no TexHu-
4YeCcKoW noaaepxke.

YctaHoBka apanBepoB FTDI USB Drivers
Mpn aBTo3anycke Hocutens CD-R npouson-
OET aBTOMaTtmyeckast (npu HeobxogmMmocTw)
yctaHoBka USB pgpavieBepa. [Ana py4HOM
YCTaHOBKMU:

Hangute nporpammy FTDI_Drivers_XP_7.exe
Ha pOaHHOM HocuTene wunn ckadamte FTDI
Driver Ha BebcanTe http://www.tkaspb.ru nnm
WWW.FTDICHIP.COM w1 3arpysute npo-
rpaMmy, ykasaB MeCTOMOMOXEHWEe Ha XECT-
kom amcke Bawero K.

O6 ycTtaHOBKe OpaWBepoB nog Apyrve one-
pauUMOHHbIE CUCTEMbI MOXHO O3HaKOMUTLCH B
COOTBETCTBYHOLUNX [OOKyMEHTax (Ha aHrnuun-
CKOM £i3blKe):
Windows_98_Installation_Guide.pdf
Windows_2000_Installation_Guide.pdf
AN_119_FTDI_Drivers_Installation_Guide_fo
r_Windows7.pdf
AN_104_FTDI_Drivers_Installation_Guide_fo
r WindowsXP(FT_000093).pdf

CDM 2 12 14 Release Info.pdf (FTDI's CDM
drivers provide both D2XX and VCP function-
ality through a single driver package on PCs
running the following Windows operating sys-
tems:

7 Windows 10

Windows 10 x64

Windows 8.1

Windows 8.1 x64

Windows Server 2012

Windows 8

Windows 8 x64

Windows Server 2008 R2

N I o A
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\'} HoBas npomuBka.

Mpn wmcnonb3oBaHun npubopa C HOBOW MNPO-
wmnekon v.4.0.4 n crtapwe He Tpebyercsa
ycTtaHoBka B okHe 1O Ha KommnbloTepe ranoy-
Kn «M3mepeHus ¢ Hacagkon» n He Tpebyer-
ca BBOAUTb KO3(pdumumeHT ocrnabneHus, Bce
AaHHble XpaHATCA B NamsiTu npubopa.
Mpubop rpagyvpyetca OBYX CTyneH4yaTo, OT
onepaTtopa TpebyeTcA TOMbKO, Nocre BKIo-
YyeHUss npubopa, BbIOPaTb HYXHbIN PEXUM
paboTbl Ha TpeTbeM 3KpaHe npubopa: «bes
ocnabutens» wnn «C ocnabutenem» (cm.
MpunoxeHue ).

HTIM «TKA» — 3apernctpupoBaHHas Topro-
Bast mapka OOO "HTI "TKA"

™

®
Microsoft Excel — 3aperncrtpmpoBaHHas
ToproBasi Mapka kopnopauuu Microsoft Cor-
poration

Mo BCceM BO3HMKWIKMM Bonpocam npocbba o6-
pawaTbcsa no e-mail: lab@tkaspb.ru.




MPUNOXEHUE T
(cnpaBo4HOE)

WHCcTpyKumMA no mepam 6e3onacHoOCcTuU

BHumMmaHue!

B aTOM pykoBOACTBE coAepXaTCHA BaHble CBeAeHUs O TexHuke Ge3onacHocTu u
BNUAHUN Ha 340pOBbE NPMOOPETEHHOrO BamMu yCTPOMCTBA.
HenpaBunbHOe nogknioveHne, Mcnonb3oBaHue Wnu obcnyxuBaHWe npogykra Mo-
XKET NPUBECTU K CEPbE3HLIM TPaBMaM UM CMEPTU, a TaKke Bbi3BaTb NOBPEXAEHWE
YCTPONCTBA MNKU YCTPOUCTB. [lpounTanTe HacTosllee PYKOBOACTBO U COXpaHuTe
BCE NeyvaTHble PyKOBOACTBA ANsA crpaBkuM B Oyaywem. KoHTakTHas uHdopmaums
— B pa3sgene "TexHuyeckasa nogaepxka" n Ha Beb-yane www.tkaspb.ru.
Hactoswuin [0OKyMEHT COAEPXKUT BaXHble CBEOEHWUsI O pPasfMYHbIX NPoAyKTax,
Bbinyckaembix OO0 "HTI "TKA". MNMpounTtante pasgenbl pyKOBOACTBA, OTHOCALLM-
€Cs K Ballemy YCTPOUCTBY.
BaxHbie ceedeHusi no mexHuke 6e3ornacHocmu

Ycmpoticmea ¢ numaHuem om cemu rnepemMeHHo20 moka

Ycmpoticmea ¢ numaHuem om 6amapeu

Lns ecex ycmpotcme
Ymunu3sayus ompabomasweao 371eKmpu4ecKko20 U 351eKmpoHHo20 obopydoea-
Husi
BapuaHmbi nony4deHusi mexHu4eckol nodoepxxKku

BAXHbIE CBEAEHUA MO TEXHUKE BE3OMNACHOCTH

YCTPOUCTBA C MUTAHUEM OT CETWU NEPEMEHHOIO TOKA

OTN Mepbl NPEJOCTOPOXHOCTM OTHOCATCS KO BCEM MPOAYKTaM, KOTOpPble MOAKIMH0-
YalTCHa Yyepe3 CTaHAapPTHYK CTEHHYI 9N1EKTPOPO3ETKY.

HecobniogeHne cnegylowmx mep MOXeT NpUBECTU K CEpPbE3HbIM TpaBMam WNu
CMEepTU OT MOPaXEHUA ONEKTPUYECKMM TOKOM, MoXapa WM K MOBPEXOAEHMIO
yCTpoKncTBa.

Y100bI NpaBULHO BbIOPaTb UCTOYHUK INEKTPONUTAHUA ANA YCTPOUCTBA, crneayuTe

A

MPEVTIPEMIEHUE

NpMBEeAEHHBIM HUXE UHCTPYKLUAM:

Ncnonb3ynTe TONMbKO GMOK MUTaHUA M LWHYP NUTaHWUS OT CETU NEePEMEHHOro Toka,
nocTtaBnseMble BMeCTe C YCTPOUCTBAMWU UMW NOMYyYeHHble B aBTOPU3NPOBAHHOM
CEPBUCHOM LieHTpe.

Yb6enuTtecb, 4YTO anekTpuyeckas poseTka obecneymBaeT napamMeTpbl 3MeKTponu-
TaHusa (HanpsbkeHue [B] v yacTtoTy [[4]), yka3aHHble Ha 6rioke nutaHus. Ecnu Bbl
He yBepeHbl OTHOCUTENbHO XapakTepUCTUK Balleh ObITOBOW UM MPOMbILLIIEHHOM
3NEKTPOCETN, NPOKOHCYNbTUPYNTECH C KBANUPULNPOBAHHBLIM 3IIEKTPUKOM.

He ucnonb3ynte HecTaHAapTHblE UCTOYHUKWN ANEKTPONUTAHUSA, Takne Kak reHepa-
TOPbl UMW MHBEPTEPLI, JaXe eCrM UX HanpsbkeHue M YacToTa KaxyTcs npuemne-
MbiMK. [logknoyanTe yCTPOUCTBA TOMbKO K CTaHOAPTHOW pPO3eTKe NepeMeHHOoro
TOKa.

He neperpyxante po3eTKy, LHYp-yANMMHUTENb, ceTeBon (bunbTp M npoyee o06o-
pyLoBaHMe C BbIXOAOM 3nekTponuTaHus. Yb6eautecb, YTO OHW paccyuTaHbl Ha
CyMMapHbI TOK (B amnepax [A]), noTpebnsembln yCTPOMCTBOM (yKka3aH Ha Groke
NUTaHUs) U BCEMWN OCTarbHbIMU YCTPONCTBaAMU, NOOKITHOYEHHBIMU K TOW Xe CETW.

YTo0OblI M36€eXaTb NoBpexaAeHUsa Kabenen n 6NOKOB NUTaHUA, cnegynTe NpUBeAEHHbIM

A .

PEDPEKIEHE

HUXEe MHCTPYKLUAM:
Pacnonarante WHypbl NMUTaHUA Taknm obpa3omM, 4Tobbl HE HAacTynaTb Ha HUX.
MpepoxpaHanTe LWHYpbl OT 3alleMieHUA N pes3knx mnsrmbos, 0COBGEHHO B MecTax
NX MOAKMOYEHUS K 3NeKTpopo3eTke, 60Ky NUTaHUA U yCTPOMCTBY.

He péprante, He 3aBA3blBanTe, nsberante peskMx M3rMboB M MHOrO HenpaBWUIib-
HOro obpaleHns co LWHypamMu NUTaHus.



He noggepranTte LWHypbl NUTaHUA BO3OEMCTBUIO BbICOKOW Temnepartypsbl.

He paspewante getam v JOMALLIHUM XUBOTHbIM HaxoauTbCs BONN3KU LUHYPOB nn-
TaHud. He no3sonsnTe UM KycaTb UMK XeBaTb UX.

OTcoeanHsa LWHYpP NUTaHMA OT PO3EeTKW, TAHWUTE 3a LUTErNcernbHY BUMIKY, a He 3a
LUHYP.

B cnyyae nospexgeHus WHypa vnu 6roka nUTaHus HeMeasieHHO npekpaTute ero
akcnnyataumo. OTKMNYMTE YCTPOMCTBO OT CETU BO BPEMS rpo3bl, a Takke, ecriu
OHO He BygeT UCnonb3oBaTbCA B TEYEHUE OJNIUTENbHOrO BPEMEHN.

[ns ycTpoWCTB CO LUHYPOM MUTaHUS OT CETU NepemMeHHOro TOKa, KOTOpbIA MOAKIYaeTcs
K BroKy nuTaHus, BCceraa NoAakniovanTe LWHYp B CrieaylowemM nopsigke:

1.
2.

BctaBbTe WHYp NUTaHWS OT CETU NEPEMEHHOro Toka B GnOK nuTaHna Ao ynopa.
MogknounTe BTOPOM KOHEL, LWHYpa K CTEHHOW po3eTKe NepeMeHHOro Toka.

YCTPOUCTBA C NUTAHUEM OT EATAPEU

CnepytoLime Mepbl NpeJoCTOPOXHOCTM OTHOCATCS KO BCEM NPOAYKTaM, B KOTOPbIX
NCNonb3yTCHA NepesapskaeMble UM ogHopas3oBble GaTapew.

HenpaBunbHoe ucnonb3oBaHWe GaTapei MOXeT NPUBECTM K YTEYKe 3NeKTponuTa,
neperpeBy 6aTapeit unu B3pbIBY. DNEKTPONUT SBNSETCA €4KUM BEeLLeCTBOM U MO-
XeT OblTb TOkcM4YeH. lNMonagaHue 3NeKTponuTa Ha KOXy WM B rnas3a MOXET Bbl-
3BaTb OXOr. QNEKTPONUT Henb3s rnoTaTb.

YT06bl YMEHbLWNUTb ONAaCHOCTb NOJTy4YeHUA TPaBMbl, CrieAyNTe yKasaHHbIM HUXe

WMHCTPYKLMAM:

A .

MPEMYTPERIEHHE

XpaHute 6aTapen B mectax, He4OCTYMNHbIX ANA AeTen.

He HarpeBanTe, He BCKpbiBanWTe, He MNpoKasnbiBanWTe U He CMuHanTe Oartapeu, a
TaKxKe He nomeLlanTe Ux B OTKPLITbIA OrOHb.

He noseonsnTe metannuMyeckum npegmeTaMm conpukacatbCsl C KOHTakTamu barta-
pen B yCTPONCTBE. OTO MOXET NPMBECTU K UX HArpeBy U Bbi3BaTb OXOIW.
N3Bneknte ctapble GaTapen nepeq TeM, Kak NOMECTUTb YCTPOMCTBO Ha AnUTENb-
HOe XpaHeHue.

CBOEBpPEMEHHO M3BrEKanTe CTapble, paspsKeHHble UM NoBpeXaEHHbIe GaTapen
N HanpaBnanTe nx Ha nepepaboTKy NN ONa YHUYTOXEHUA B COOTBETCTBMM C AEW-
CTBYIOLLUMN MpaBunammn ytunmsaumm oTxo4oB.

Mpn noaTekaHMM OQHOro M3 ANIEMEHTOB NUTaHUA yaanuTe Bce 6atapewn, He gonyc-
Kag nonagaHwa anekTponuta uM3 GaTapen Ha Koxy u ogexay. [pu nonagaHum
anekTponuta 6GaTapen Ha KOXy WUnM ogexgy HemenreHHO CMOWTE ero BOAOW.
Mpexae yem BCTaBNATb HOBble GaTapeu, TwaTenbHO npoTpute GaTtapemrHbin OT-
CeK BNaXkHOM candeTkon unm BbINOMHUTE PeKoMeHOaunm No OYMCTKE NPOU3BOAU-
Tens 6atapen.

TONbKO AN OOHOPA30BbIX BEATAPEW (63 BO3MOXHOCTU nepe3apsiaki)

BHumaHune! Ecnn Oatapea 3ameHeHa ©Gatapeent HenpaBUbHOMO TWMA, MOXET MPOM3ONTH

B3pbIB. MpumeHanTe 6atapen TOro ke Tuna v TOW Xe €MKOCTW, YTO BKIIOYEHbI B
KOMMJIEKT MOCTaBKM.

TONbKO ANA AKKYMYNIATOPOB

BHumaHune! Ecnn OGatapea 3ameHeHa 6aTapeen HenpaBUIbHOIO TuNa, MOXET MPOU30NTH

B3pbIB. cnonb3ynTe 6atapen TOro xe Tuna n TOW Xe €MKOCTU, YTO BKIIHOYEHbl B
KOMMJIEKT MOCTaBKM.

o 3apskante 6aTapen TONMbKO C MOMOLLbI 3apsiAHOro yCTponcTBa (CeTeBOro agan-

TEepa I'II/ITaHI/Iﬂ), NnocTaBnAeMoro B KOMIMJIEKTe.

N



Onsa BCEX YCTPOWUCTB

He nbiTaTecb peMOHTUPOBaTb YCTPOUCTBO

He npobynte pasobpaTbCs, OTKPbITb, HACTPOUTL MM MOAMPUUMPOBATbL OAaHHOE
YCTPOWCTBO MMM UCTOYHUK nNuTaHus. [pu aTUX AENCTBUAX CyLLecTBYeT yrposa no-
paXeHUs 3MNEeKTPUYECKUM TOKOM, a Takke Apyrme onacHocTtu. [pn Hanuuumn ceu-
AEeTenbCTB MOMNbITKA OTKPbITb MM WU3MEHUTb YCTPOMWCTBO, BKIIOYAsi HaHeCceHue
LapanuH, NPOKOMOB U yaaneHue 3TUKETOK, rapaHTuhHble obsi3aTenbcTBa cuuTa-
IOTCA HEOEeNCTBUTENbHbIMMU.

NUcnonb3oBaHue M YUcTKa

Ncnonb3ynTte yCTPOMCTBO B COOTBETCTBMM C PYKOBOLCTBOM MO 3KChnyaTtauuum u B
COOTBETCTBUWN C AAHHBIMU UHCTPYKUUSMMU:

Mcnonb3ynTe TOnMbKO npucnocobneHusi/akceccyapbl, 0400peHHbIe K MCNONb30oBa-
Huo dompmon TKA.

[Mpon3BoanTE YUCTKY TOSNBbKO CYXOM TKaHbIO.

KabGenun He AoMKXHbI HAXOAUTLCSA B AOCAraeMocTU NMoAen U XKUBOTHbIX

YcTtaHoBUTE BCE Kabenu u LWHypbl Takum obpas3om, 4Tobbl NOaM U KUBOTHbIE HE
CMOINM CnyYamHo ux 3ageTb, Koraa HaxoasaTca psSaoMm.

Korga npmnbop He ucnonb3yeTcsi, Bbl MOXETE OTCOEAUHUTb OT HEero Bce kabenu u
npoBoaa, 4YTobbl OeTU M XMBOTHbIE HE MOMMX UX 3adeTb. He nossonsnTe geTtam
urpaTb C NpoBogamu u kabenamu.

YTUITN3ALINA OTPABOTABLLUETO JJNIEKTPUYECKOIO U SNEKTPOHHOIO

OBOPYNOBAHUA

Hannune aToro 3Haka Ha npogykTe, WM Ha ero afieMeHTax nuTa-

HWUSI, UMW Ha €ero ynakoBKe yKa3blBaeT, YTO AaHHbIA NPOAYKT U ero

GaTapen Henb3s YTUNU3MPOBaTb BMECTE C ObITOBbIMW OTXOAaMMW.

CnepnyeT goctaBuTb NPOAYKT B COOTBETCTBYHOLUUA MYHKT NMPUEMKMU

n nepepaboTkn GaTapemn, INEKTPUYECKOro N 3NEKTPOHHOro obopy-

poBaHusA. Cuctema pasgenbHou yTunmsaumm u nepepaboTkm OT-

XOOOB MOMOraeT COXpaHUTb MPUPOAHbLIE pPecypcbl M NpeaoTBpa-

TUTb BO3MOXHOE HeraTMBHOE BO3LENCTBME Ha 300pOBbLE Ioaen U _
OKpY>KatoLLyt0 Cpeay, KOTOpoe MOXET MOBMeYb HenpaBwunbHas yTunusaums B CBS-
31 C HanuumeM B BaTapesix, SNEeKTPUYECKMX U SNEKTPOHHbIX YCTPOWCTBAxX MOTEH-
LUManbHO onacHbIX BewecTB. [ns nony4YeHust AOMONHUTENbHbIX CBEAEHUA O MyHK-
Tax npuéma 6GaTapen, 3MEKTPUYECKOro U 3MEKTPOHHOro obopyamoBaHust obpaTu-
TeCb B MECTHble OpraHbl Bfiactu, crnyx0y cbopa OGbITOBbIX OTXOL4OB MMM B MYHKT
npuobpeTeHnst AaHHOro MPOAYKTa.



BAPUAHTbI MNONYYEHUA TEXHUYECKOW NOAOEPXKU

Ecnn y Bac Bo3HuknuM npobnembl, Kacawowmecss HenocpeacTBeHHO npubopa
WNn CpeacTB  rpagyvpoBKW, cBsbxuTecb ¢ CepBUCHOW cnyxbon npegnpusaTus
OO0 "HTIM "TKA".

E-mail TexHnyeckon nogaepxku: lab@tkaspb.ru

Ten./dpakc cepsucHom cnyx6bl: +7 (812) 331-19-82 (0o6.111)

Mpeanpuatne OO0 "HTIM "TKA" moxeT npeaocTaBuUTb YCNyrM no TeXHUYECKOW
nogaepXke nporpaMMHoro obecnedeHus. TexHuveckass Nogaepxka OCyLecTBrs-
€eTCH Ha YCIOBUSIX, OrOBOPEHHbIX M3roTOBUTENEM, NMOO yKa3aHHbIX Ha WUHTEPHET-
cante www.tkaspb.ru, nmMbo onucaHHbIX B PYyKOBOACTBE MOMb30OBaTENs WM MHOWN
AOKyMeHTauun. B npouecce okasaHus ycriyr no TeXHUYECKOW NnogaepXke U3roTto-
BUTENb BrpaBe 3anpoCuUTb Bac MNpefocTaBUTb MHGOPMAaLMIO, KacarlLlylca Tex-
HUYECKMX XapaKTepuCTUK Bawero obopyaoBaHus. M3rotoButens Bnpase WUCMNOMb-
30BaTb BbllLEYKa3aHHYIO MHAOPMaLUUIO B LEenax pasBuTua Bu3Heca, BKNOYas oka-
3aHWe ycnyr no TEXHUYECKOM nogaepke.

CepsucHas cnyxba TexHuyecKon noadepXku Monb3oBaTerien MOfHOCTbI0 YKOM-
nrnekToBaHa KBanuMUUMPOBaHHbIM TEXHUYECKUM NepCoHanom Ans okasaHua Bam
NOMOLLX NO TenegoHy unu dakcy.

B nogo6Hom cnyyae npocbba MMeTb Nog PyKOW CneayloLllyo MHopMauuio:

+ CepuitHbin Homep Balwero npubopa.

* Howmep Bepcum nporpammHoro obecneveHnsa npubopa.

* HasBaHune komnaHuu n Homep Bawero tenedoHa.

« 3anucbiBanTe nobble cooblieHnsa 06 owmrbkax, a Takke, YTO K HUM NPUBENO.

+ BosmoxHa nu paboTta komnbTepa W nporpammHOro obecnevyeHus B npe-
aenax pgocaraeMocTu TenedoHa.




MPUNOXEHWME [
(cnpaBo4HoE)

MNMpeanpuatve octasnseT 3a cobor NpaBO BHOCUTb M3MEHEHWs B pa3paboTky 6es
npeaBapuTenbHOro yseaomrneHus. B cBA3M ¢ NocTosiHHOM paboTon Hapg ynydile-
HMEeM KayecTBa M3Oenusl, KOHCTPYKTUBHbIE OCOBEHHOCTU u3genua MoryT 6biTb U3-
MEHEHbl U He COOTBETCTBOBaTb BMAEO N poTorpadmsam Ha cauTte.

PABOYNE SKPAHbDI XXK

goo HTM “TKA*
“"TEA-CnekTp"®AP"

000 HTM “TKA™
BEEpCcHA 4. 8.4

>bez ocaaeuTEAdA bez ocaaeuTEAd
C OCAAGHTEAEH *C OCAAGHTEAEM
HaMepeHue YcTaHOEMTE
G6E3 OCAAGHTEARA OCAAGHTEAL

[Ipu HEecooTBETCTBHE MpeneNIam

boAabwasn Haaaq
OCEBELEHHOCTh OCBEUWEHHOCTE
2,22 1,23 PPFD(Cun) PPFD(3en)

B [Mkmoub/c/M?] | PPFD(Kp)  PPFD(HK)

CHH: 488. .588HM

Ee = 8.0 mBr/nm2 DAP .y 00Ty4EHHOCTD

dea: 500, .688HM

Ee = A.8 MBr/M2 DAP;; 061yd€HHOCTD

Kp: 688._700HH

Ee = 0.8 nMBT/nm2 DAPy, 00:1y4EHHOCTD

HE: 7808..798HH

Ee = 8.8 mBrim2 DAPy 00TyIEHHOCTH

PAP: 4080..780HH

Ee = 8.8 nBr/m2 ®AP 061y4EHHOCTD

I-TIME [mc]

1024 BpCM MHTCTPHUPOBAHUA



MPUNTOXEHUE E
(cnpaBoy4HOE)

TabynnpoBaHHble 3Ha4YeHUS
OTHocuTenbHas cnekTpanbHas aPeKTUBHOCTL (POTOCMHTE3a

© 00O "HTM "TKA", CankT-Tetepbypr, 2016

m



