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BBEJIEHVE

HacTtosmiee PYKOBOJCTBO 1o dKCILTyaTaluu KOMILIeKca ramma-
CIIEKTPOMETPHYECKOr0 TMporpaMMmHo-anmnapatHoro ko ITAK (mamee 1o Tekcry —
KOMILIEKCa), COBMEIICHHOE C TEXHUYECKUM OIIMCAaHHUEM, METOAUKOH IIOBEPKH H
NacropToM, COAEPXKUT OINHUCAHME, IpHHLIUN MHCHCTBHUS, XapaKTEepUCTHKH, W HApyTrHe
yKa3aHus, HeoOXOAMMble JJIs NpaBUJIBHOM OJKCILIyaTallMM KOMILJIEKCA, TEXHHUYECKOro
o0cTy)XKUBaHUS, XpaHEeHUs U TPAHCIIOPTUPOBaHHUS.

K okcrutyaraupu KoMIuiekca JONyCKaeTcs IEepCOHall, O3HAKOMIIEHHBIA C
MHCTPYKIMAMU 10 TeXHHKe Oe3omacHOCTH Ha pabodeM MecTe, a Takxke 00y4YeHHBIH
npueMaMu paboT: CO CIEKTPOMETPUYECKOH amnmapaTypod; ¢ HCTOYHMKAaMM ITHTAHUSA
BBICOKOTO HaNpsDKEHHS [ETEeKTOPOB HOHU3UPYIOUIMX H3JIy4€HUH; C HMCTOYHHKAMHU
MOHU3UPYIOLIETO U3JTy4YEHHUS.

Ilepen HavdanoM paboTBl C KOMIUIEKCOM OOC/IY>XKHBAIOMIMK IEPCOHANI JOJDKEH
O3HAaKOMUTBHCS C HACTOSIIKUM PYKOBOJCTBOM IO 3KCILIyaTallMH, & TaKxe IpUjiaraeMbIMU
TEXHUYECKHUMH OTTMCAHUSAMH BXOIALINX B KOMIJIEKC U3IEIUH.

Jlonyck nepcoHaina kK paboTe U opranusanus paboT ¢ KOMITJIEKCOM OCYIIECTBIISETCS
B COOTBeTCTBUM ¢ TpeboBaHusMu  «[IpaBui  TeXHHYECKOH  3KCILIyaTalUH
DJIEKTPOYCTaHOBOK moTpebuteneit» u  «lIpaBuyi TexHMKM ©0€30IIaCHOCTH  IIPH
9KCILTyaTall 3JeKTpOyCTaHOBOK IOTpeOUTEIENn».

[lpn paboTe ¢ paJdOaKTUBHBIMU HCTOYHHKAMH HEOOXOAMMO CoOmoJarh

TpeboBaHns «CaHWTapHbIX mpaBui U HopMatuBoB» CanlluH 2.6.1.2523 —09 (HPb —
99/2009).
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1. OIMCAHHUE N PABOTA
1.1. HASBHAYEHUE U OBJACTb IPUMEHEHUSI

1.1.1 KoMmiexkc HCHONB3yeTcs IPH  PajHOJIOTHUECKOM KOHTpoje OOBEKTOB
BHEIIHEHN CPEeIbl, MATEPHAIOB U MPOAYKTOB NPOMBIIIIEHHOIO U CEJIbCKOX03HCTBEHHOTO
IIPOU3BOJCTBA, MEIUKO-OHOJIOrMYeckUX OOBEKTOB, a TakXke MU TNPUMEHEHUs Ha
00BbeKTax U MPEANPUATUIX aTOMHON MPOMBIIIIEHHOCTH.

1.1.2 Tlo ycTOMYHMBOCTH K BO3AEHCTBUIO TEMIIEPATYPHl U BJIAXKHOCTH OKpYXKarollero
BO3lyXa KOMIUIEKC COOTBETCTBYET rpyiie B26 (nuanaszon pabodux Temreparyp OT 5 10
50°C), mo yCTOWYMBOCTH K BO3ZEHCTBHIO aTMOC(EPHOTO MABIEHHS COOTBETCTBYET
rpynmne P1, no ycToH4nBocTH K MEXaHUYECKAM BO3IEHCTBHAM COOTBETCTBYET rpyrme L3
I'OCT 27451-87.

1.1.3 B 3aBUCMMOCTH OT BApHAHTOB HCIIOJHEHHs (KOMIUIEKTAllMM KOMILIEKCa
KOHKPETHBIMH OJIOKaMH [NETeKTHPOBAaHUS, CHCTEMOH OXJAXIECHHUS H HaIUIUEM WIH
OTCYTCTBHEM HHU3KO(OHOBOW 3alIMTHON KaMephl) KOMIUIEKC MOXET HCIIOJIb30BaThCs B
YCJIOBHSIX CTAlIMOHAPHBIX M MEePEeBIKHHX 1abopaTopuil.



1.2. OBIIME CBEJAEHUS

1.2.1. KoMIeKkcsl BBITYCKAlOTCS B BapHaHTax HCHOJHEHHs, KOTOpBIE OTIIHYAIOTCH
XapaKTepUCTHKaMH OJIOKOB JeTeKTUpoBaHUs (nmanee no TekcTy — bJI), cucremoit
OXJIAXAEHUS U HAJIMYMEM UIIM OTCYTCTBHEM HU3KO(GOHOBOH 3alllUTHON KaMepBl.

ko ITAK-01- KOMIIIIEKChl AN perucTpaldy (OTOHHOIO H3JYy4eHHsS Ha OCHOBE
IeTeKTOpoB U3 0co60 uncroro repmanus (OUD') Tuna GPD.

BapuaHTsl HcnOJIHEHUS:

Oko [TAK-01-1 ¢ kpuocraramu ob6seMoM g0 10 11 U CHEKTPOMETpHYECKHM
ycrpoiictBom (CY);

Oko ITAK-01-2 ¢ anexkTpoMexaHn4decKuM oxiaxaeHueM u CY;

Oxo [TAK-01-3 ¢ kpuocraramu o6semomM 6oee 10 11, HU3KOGOHOBOH CTallMOHAPHOM
ceunIoBoi kamepoii (H3K) u CVY, a Taxxe ¢ BO3MOXXHOCTBIO UCHOIBE30BaHUs THOPUIHOTO
OXJIQXKIECHHUS, KaK JOTIOJTHUTEIIbHOMN ONLUY.

Jko IMTAK-02 — xoMITIIEKCH A perucTpaiid (OTOHHOTO WU3IIyYeHUS Ha OCHOBE
OUI” perexropos tuna GCD;

BapuaHTHI UCHIOJIHEHUS:

Oko [TAK-02-1 ¢ kpuoctaramu o6vemoM 10 10 1 u CV;

Oko [TAK-02-2 ¢ anekTpoMexaHH4eckuM oxiaxaenvem u CVY;

Oko [TAK-02-3 ¢ kpuoctatamu o6beMom Oonee 10 1, H3K u CV, a taxkxke ¢
BO3MOKHOCTEIO HCIIONIE30BaHUS THOPUHOTO OXJIAXACHUS, KaK JONOJHUTEILHON OIIIHH.

ko INAK-03 — xoMIUIeKChl A perucTpaiiv GOTOHHOTO U3JIyYeHHUs Ha OCHOBE
OUI" perexropos tumna GCDX;

BapuaHTHl UCTIOTHEHUS:

Oko [TAK-03-1 ¢ kpuocraramu o6semMoM 110 10 mu CV;

Oxo [TAK-03-2 ¢ anekTpoMexaHUYecKHUM oxnaxaenrueM u CY;

Oko [TAK-03-3 ¢ kpuocraramu ob6wemMom Oonee 10 1, H3K u CVY, a Takxke c
BO3MOYKHOCTBIO HCITOJIE30BaHUS THOPUIHOTO OXIIAXKACHHUS, KaK JOMOJHUTEILHOH OIILUH.

1.2.2. Bce BapuaHTBl UCIIOJHEHHS KOMIUIEKca CHaOXeHBl IIPOrpaMMHbIM
obecneuenneM (manee o Tekcry — [10) no BeIOOpy 3aka3uuka B COOTBETCTBHHU C 3aKa30M
(cM. 11.1.6.1-1.6.3 nacrosmero PJ).

1.2.3. B kauectBe CY MoryT ucnonszoBarbesi TUNB - MCA 527 v Multispectrum
HYBRID (MS HYBRID) (cm. [Tpunoxenue 6).

1.2.4. JIna monudukanuii kommekca Oko [TAK-01 ans ymoOcTBa sKcrryaTaldu
IPeyCMOTPEHO YCTaHOBKA KOMIUIEKCA Ha TeNekKKe.

1.2.5. JIns yno6cTBa sKCIUTyaTallly 10 BEIOopy 3aKazyMKa B COOTBETCTBHU C 3aKa30M
IIpeLyCMOTpPEHBI JOTIOJIHUTEIbHEIE CepBUCHBIe OJI0KHU (CM. Tabnuiy 2).

1.2.6. s BapuanToB ucnojHenus Jko [TAK-01-2, Dxo [TAK-02-2, Oxo [TAK-03-2
IpeAyCMOTPEHO HCII0Ib30BaHue 3apsaHoro HHBepTopa «MACKOT» (Ilpunoxenus 3,4).

1.2.7. Jlns BapuaHTOB UCHONHEeHUs KoMIutekca kpome Dko [TAK-01-2, Oxo [TAK-02-
2, Oko [TAK-03-2 npenycMoTpeHO HUCIONB30BaHHE YCTPOMCTBA JJIsl XpaHEHUS U 3aJIMBKU
Xuakoro azora TP35.



1.3. TEXHHYECKHME XAPAKTEPUCTHUKH

OCHOBHEBIE TEXHHYECKHE XapaKTePUCTHKH KOMILIEKCA IpeacTaBiensl B Tabnuue 1.

Tabmnuna 1
3HaueHHe
HavMeHoBaHMEe XapaKTepUCTUKH
XapaKTEPUCTUKH
JlMana3oH 3Hepruil GOTOHHOrO H3JTyYeHus, KoB
Oko [TAK-01, Bce BapHaHTHI HCITOIHEHHS ot 3 1o 1500

Oko I[TAK-02, Bce BapHaHTEI HCITOTHEHHS

ot 40 no 10000

9Oko ITAK-03, Bce BapHaHTH! HCITOJHEHUS

ot 3 1o 10000

OHepreTHYecKoe paspelleHue JUIs TMHIHA GOTOHHOTO U3JTyYEHHs C YHEPIHAMM:

s tuEEE 5,9 k9B (paguonyking ~Fe), 5B

Oxo [TAK-01

ot 145 no 650

9ko [TAK-03

ot 650 no 860

s tuann 122,1 k9B (paguonyking ° Co), 3B

Oxo [TAK-01

ot 465 no 800

Oko [TAK-02

oT 825 o 1250

Oxo I[TAK-03

ot 825 no 1000

s uaun 1332,5 k9B (pagnonykina ©Co), k3B

Oko [TAK-01

ot 1,75 no 2,30

Oko I[TAK-02

ot 1,75 no 2,30

Oxo [TAK-03

ot 1,75 1o 2,20

ITpenens! nomyckaeMol OTHOCHTENHHOU MOTPEIIHOCTH
XapaKTepHCTUKH [Tpeobpa3oBanus (MHTErpalbHas
HEINUHENHOCTB), %, He Oojiee

0,04

MaxkcumanbHas 3arpy3Ka ClieKTpOMETPUIECKOI0 TPAKTa
KOMILIEKCa, ¢, He MeHee

110°

BpemeHHas HeCTaGUIBHOCTE XapaKTePUCTHKH
npeoOpaszoBanus 3a 24 4 HeNpephIBHOH paboThl, %, He 6olee

1

Bpems ycranoBneHus pabouero pexuma (6e3 yuera BpeMeHH
oxnaxaenus bJ1), mun, He Goiee

30

HecTaOGunpHOCTH 9HEPreTUUECKOH XapaKTepUCTHKH
npeo6pa3oBaHys 3a 24 yaca HempepsIBHOM paboTEI (Imocie
yCTaHOBIEeHUs paboyero pexuma), %, He Gonee

0.025

Yucino xananos CVY

0 16 384

ITuTanve OT ceTH mepeMeHHOro TOKa:
HanpskeHue, B
yacToTa, I'g

ot 100 1o 260
ot 47 no 65

ITutanne CY ot aneMeHTa (aKKyMyJSaTopa) ¢ HOMHHAILHEIM
HanpspkeHueM, B

12

IToTpebnsieMas MOIIHOCTE, He OoJee:

- OT HICTOYHHKA ITIOCTOSSHHOT'O TOKAQ, Bt

5,0




- OT CETH IEPEMEHHOr0 ToKa, B'A | 10

["abapuTHble pa3Mepsl, (IJIMHA X IIHPHHA X BBICOTA), MM, He Ooiee:

Oko [TAK-01-1, Oxo ITAK-02-1, Oko [TAK-03-1, Oxo ITAK-
900 x 450 x 980
01-2, Oko ITAK-02-2, 3ko ITAK-03-2:
Oxo ITAK-01-3, Okxo [TAK-02-3, Okxo ITAK-03-3:
bJl 900 x 450 x 980
Ccy 300 x 180 x 80
H3K 600 x 700 x 1500
Macca, kr, He OoJiee
9ko ITAK-01-1, Oko ITAK-02-1, Oxo [TAK-03-1 16
9ko ITAK-01-2, Oko ITAK-02-2, Oxo ITAK-03-2 30
9ko ITAK-01-3, Oko ITAK-02-3, Oko I[TAK-03-3 1500
Cpennsis HapaboTKa Ha OTKa3, 4, HE MEHee 20000
CpeHuH CpoK CIIyXXOBl, JIET, HE MEHEee 3
Paboune ycioBus 9KCITyaTalluu:
- TeMIlepaTypa OKpyKaloliero Bo3ayxa, °C: ot 5 1o 50
- OTHOCHUTEJIbHAs BJIaXXHOCTh [IPU TEMIEPaType OKPYKalOILEro
Bo3ayxa 35°C, %, He 6onee 80
- atMochepHoe faBienue, klla ot 84 no 106,7




1.4. COCTAB KOMILJIEKCA

KommuiexT nocraBku npuBeneH B Tabnune 2.

Tabnuua 2
O6o03Ha4yeHue HaumeHoBaHue KOHH:eCTB
COAT.412125.006 Kommnekc Jxo I[TAK B cocrase:
byiok netexTupoBaHus 1*
MCA 527,
Multispectrum HYBRID, | CnektpoMerpudeckoe ycTpoicTBo (CY) 1*
BOSON
IlepcoHalIbHBIN KOMIIBIOTED 1*
Ipenycunutens ¢ OXJIaXXAaeMbIM BXOAHBIM 1*
KacKaJloM
Kpuocrar 1*
JIByxnopToBslit cocyn Jproapa 71 1*
I"'uOpuaHas cucteMa OXJIaXICHHUS 1*
SpectraLine, Kommnexr I1O ¢pyHKIMOEMpOBaHUS 1*
SpectraLineGP, KOMILIEKca U 00paboTKH JaHHBIX
SpectraLineHandy,
SpectraLineNM,
ASW2,
GeSAS
Kommiekt kabeneit 1*
TpancnopTHeli keilc it bJI 1*
H3K HuskodoHoBas 3a1uTHAs Kamepa 1*
bnok nuranus 1*
AxkyMmysstopsl 12 B 2%
Axxymynaropsl 24 B 2*
«MACKOT» WuBepTop 1*
3apsaHOe YCTPOUCTBO € 3 AYeiiKaMu JUIs 1*

akkymyJisitopoB 12 B

3apsagHOe YCTPOHCTBO ¢ 6 sueiikaMu st
aKKymyJisiTopoB 24 B

1*

JlonoJHUTEIbHBIE CEPBUCHEIE OJIOKH:

Tenexxka B cOope O CBUHLIOBOH 3aILIMTON U
KOJUIUMAaTOpaMu

1*

3ajiBHAasi BOPOHKA

1*

TP35

YCTpoHCTBO Ui XpaHEHUS U 3aJIMBKU
XUIKOT0 a30Ta

1*

JlazepHblii JaJlbHOMEP

1*

Bcerpoennsiii GPS-HaBuratop

1*

Wi-Fi mapuipytusarop

l*




ABTOMOOUIIBHOE 3apsiIHOE YCTPOHCTBO ISt
Oatapeit

1*

3anacHoil MpeayCHUIIUTENb

1*

Kopo6ka ¢ nHcTpyMeHTamMu

1*

KabenpHbIe pa3beMbl

2*

YcTpoiicTBo GecnepeboiHOro NUTaHMS

1*

CDPAT.412125.006 PO PyKoBOJICTBO IO 3KCITyaTallUuu

CBI/IJIGTGJIBCTBO O ITIOBCPKE

*TTocTaBKka U KOJIMYECTBO COINIACHO 3aKasy




1.5. YCTPOMUCTBO U IIPUHIIUII PABOTHI KOMILIEKCA

1.5.1. DynkumoHanbpHas 06JI0K-CXeMa KOMILJIEKCa IIpeIcTaBaeHa Ha Puc. 1.

B ocHOBY pa6oThl kOMILIEKCa MOJIOXKEH MPUHIUI npeoOpa3oBaHus SHEPruu raMma-
KBAaHTOB B YyBCTBUTEJIBHOM OOBeME MONynpoBogHHKOBoOro nerekropa uz OYI B
JNEKTPUUECKUE UMITYJIBCH IPONOPLIMOHANBHON aMIUIMTYyAbl € IOCHeAyIomen ux
perucrTpanuel u aHaiau3oMm nojydeHHoW wuHOGopmanwmu CY uiM WHOU SAEpHO -
(pu3ndecKo annapaTypon ¢ COOTBETCTBYIOIIUM IIPOTPAMMHEIM 00eCIIeUeHHEM.

LT >

Puc. 1. @ynkuuonanbHas 610K-cXeMa KOMILIEKCA.

1 - BJI; 2 — 3aps049yBCTBUTENBHBIN PEIYCUINTENb; 3 — BHICOKOBOJIBTHBIN OJI0K
nutanus; 4 — CY; 5 — B 3aBUCHUMOCTH OT BapHaHTa UCIIOJHEHUS YCTPOMCTBO
BU3yalIH3alluy WK IEPCOHANBHEIN KOMIIBIOTED; 6 - HU3KOPOHOBAs 3alIUTHAs Kamepa
H3K; 7 — cucrema oxnaxaenus bJI.

1.5.2. OcuoBoii BJl sBusercs OUI' perextop. B romoBHoM  Kackaze
3apsII09yBCTBUTENIBHOTO NPEeayCHIINTENS HAXOAUTCS OXJIaXKAAEMBIN NTOJIEBOW TPaH3UCTOD.
JleTexTop Ooxyaxaaercs B 3aBUCHMOCTH OT BapHaHTa HCIOJHEHHMS KOMINIEKCA KUAKUM
a30TOM WIH IIOCPEACTBOM KPHOKYJepa, padoTaroiiero no npuHuumy mukia CTUpIUHra.

1.5.3. Kparkoe onucanue TUIOB UCIIONB3yEeMbIX B KOMIUIEKCAX THIIOB J€TEKTOPOB.

Kommnexchl Ha ocHOBe IyiaHapHbBIX AerekTopoB (manee GPD — Germanium Planar
Detector) u3 OUI" npenHa3zHaveHbl A perucTpaiii GOTOHHOIO U3NyYeHHs B AUAIa30He
sHepruii ot 3 k3B mo 1500 x3B. Jlerextop GPD umeer ¢opmy maiibel, MOCKOJIBKY
GoJbLIasi TTOBEPXHOCTH AETEKTOpa IO3BOJISAET YBEIWYUTH 3PPEKTUBHOCTD PETUCTPALIUU
W3/Iy4EHHUs B BBIIICYKa3aHHOM Auana3oHe. BXxoqHOe OKHO MJIA TaKUX JETEKTOPOB MOXKET
M3rOTABJIMBATHCS U3 AIOMUHHUA, OEpUILTHS WIH YyIIIEPOJHOTO BOJIOKHA.

KomMmmiexkchl Ha OcHOBe koakcHalbHBIX AeTekTopoB (manee GCD - Germanium
Coaxial Detector) uz OUI' npenHa3Ha4yeHbI Ul PETUCTPaLlUd (POTOHHOTO H3NYyYEHHUS B
nuanaszoHe sHepruit oT 40 k3B o 10000 x3B. JlaHHBIE THIIBI OETEKTOPOB HMEIOT
LWIMHIPUYECKYIO (OPMY, IIOCKOJIbKY OCHOBHBIM MapaMeTPOM IMO3BOJSAIOLUM YBEIUUUTD
3G GEKTUBHOCTh PETHCTPAllUU U3y4YeHHs sBisieTcs oObeM. BXomHoe OKHO ISl TakuX
JIETEKTOPOB W3TOTABJIMBAETCS W3 ATIOMUHFSL.
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KoMmiekchl Ha OCHOBE KOAKCHUAJBHBIX AETEKTOPOB C TOHKMM BXOJHBEIM OKHOM
(maee GCDX - Germanium Coaxial Detector eXtended) u3 OYI' npeanasnaveHsl JUis
perucTpauyy (GOTOHHOrO W3Ny4YeHHs B auanasoHe dHeprui oT 3 k3B go 10000 xoB.
BXOMHOE OKHO JUIs TAKUX JETEKTOPOB MOXKET U3rOTABIMBATHCA U3 ATIOMUHMS, OepHILTUs
WK YTJIEPOAHOTO BOJIOKHA.

BJl BhIMONHEH B BUJE eAMHOro OJIOKa, colepialiero B cebe KpuUcTaur U3 0cobo
yuctoro repMands (OUI') v ABYXCEKLHOHHOIO INPEAYCHIIUTENS C MPOMEXYTOUYHBIM
nuddepennrposanreM. Crextpomerpudeckoe ycTtpoiicTBo (CY) tuma MCA 527, uin
Multispectrum HYBRID (cm. omucanue B ITpunoxenuu 6) unu BOSON (cM. onucaHue B
IMpunoxenuu 10) COCTOMT U3 YCHIMTENS, MHOrOKaHalbHOro aHamusatopa (MKA), yaia
yIpaBJIeHUs KOMILIEKCOM, UICTOYHUKOB ITUTAHUS.

1.5.4. Ha3nayeHue U KOHCTPYKLHS COCTaBHBIX YacTeH KOMILIEKCA.
CTpykTypHas cxema KOMIUIEKca NpuBeeHa Ha Puc. 2.

1.5.5. BJ] doronHoro usnydenus, cocroammi u3 OUI'-gerexkTopa U KOHCTPYKTUBHO
COBMEILEHHOI0 ¢ HUM IMpeIyCHIHUTENs, MpeAHasHadyeH i INpeoOpa3soBaHUs IHEPruu
raMMa-KBaHTOB B MTPONIOPLIMOHANbHbIE €l 110 aMIUIUTYAE DJIEKTPUYCCKUAE CUTHANBE )i UX
TIOCJIEAYIOIIET0 YCHIIEHH U 00paboTKH.

our Aerextop CnoxTPOMETPUNOCKOS YCTPORCTSO Nepconanuibii xoMboTep
. Onepaunornas
Kprcrann fe=—ppi 1Y P y:;m?::: “ > MKA cucrama Windows
f {} 8 NO ynpasnenus
HU3KOBONLTHOR HIMEPEHUAMK
nuTaHKe
Yaen ynpasnexus
Ynpasnaembin |/ Y "
vctoumk HY N USB ey} USB

Puc. 2. CtpykTypHas cxema KOMILIeKca.

1.5.6. CY o6ecneudBaeT (QUIBTpaLHUIO, YCHUIEHHE M PEXCEKLUHIO CHUTHAIOB,
MOCTYNAIOMIKX ¢ NPELYCHIUTENS, BOCCTAHOBIIeHHEe 6a30BOH TMHUM, HAbOp CIIEKTPa U ero
nepejady ApPYruM ycTpoiicTBam. Bo3moxHa HacTpoiika B IIMPOKHUX MpeAenax TaKHX
IapaMeTpoOB KOMIUIEKCA, KaK BpeMsl MHTErpUpOBaHHs, ycuieHHe (rpybo M TO4HO),
JMCKPUMMHATOP BEPXHEro W HUIXKHETO YPOBHS, KOMIIEHCALWs TIoJiroca Hyast U Ap.
MHorokaHaipHbI aHamusatop (MKA) B cocrase CV mnpeanasHadeH Aj1s oOpabOTKH H
onr(POBKH aHAJIOTOBBIX CUrHANOB, nocTynaomux ¢ ITY.

1.5.7. TlepcoHanpHbIH KOMITBIOTEp B COCTaBe KOMIUIEKCA C NPOrPaMMHBEIM
obecrieyeHreM TMpeAHa3Ha4YeH Ui YNpaBiIeHUs pPabOTOM KOMILUIEKCa, HAaKOIUICHMS,
BU3yaJIM3allid, 00pabOTKU CIEKTPOMETPUYECKOl MHGOPMANMHU, €€ XpaHEeHHs U BbIBOJA
Ha NPUHTEP.

1.5.8. Huskodonosas 3ammtHas kamepa (H3K) oOecneyuBaer noBblilieHHE
UyBCTBUTENBHOCTA KOMILIEKCA 33 CYET CHIDKCHHS YPOBHS BHEIIHEro ramma-Qona,
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peructpupyemoro bJ[ BHyTpn xameppl. (OCHOBHOM KOHCTPYKLHMOHHBIM MaTepuall
KaMepsel - CBHHell. MHHHUMaibHas TOJIIMHA MOTJOINAIOIIEro CJIOS CBHHIIA HE MEHee
90 MM, ¢oHOBass ckOpPOCTh cyeTa B 3Hepretuyeckom [uamnazoHe 50 + 3000 kaB npu
MOILHOCTH aMOHEHTHOr0 3KBHBaJeHTa NI03b B IoMemleHHH He Oonee 0.15 Mx3B/4 He
npesbimaetr 2 umn/c. Jns koMIuiekca ¢ HHM3KO(QOHOBOHM 3amuTHON Kamepoil BJ] nu
aHaM3MpyeMbli 00beKT (Mpoba, 06pa3elr) pa3MeNaloTCs B KaMepe C LIeJbl0 yMEHbIIECHUS
BJIMSIHHS BHEIIHEr0 raMmMa-(poHa ¥ NOBBILIEHHUs TOYHOCTH U3MEPEHHH.

1.5.9. VcrpoiictBo  OecnepeGOHHOr0  mnuTaHHWs,  IpelHA3HAuY€HHOE  JUIS
OecriepeOOMHOr0 IHUTAaHUS KOMIUIEKCA B OTCYTCTBHE HAINIPSKEHHS B JIIEKTPOCETH,
IpeAcTasnsgeT co00H cTaHIZapTHOe IMOKYyNHOE U3elde C COOTBETCTBYIOIIMMHU
XapaKTepUCTHKaMHU. BBICOKOBONBTHBIH GJIOK NMHUTaHHS BXOIUT B COCTaB KOMILIEKCa U
NpeAHa3HaYeH  JuIs  co3jaHus  oOegHEHHOH  30HBI  BHYTpPH  KpHCTaa
IOJIyIPOBOJHHUKOBOrO nerexropa u3 OUI'.

1.5.10. BHewnuil Bux KomIuiekca s BapuantoB ucnoyiHeHus ko [TAK-01-1, DOxo
ITAK-02-1, Oxo ITAK-03-1 npencrasnen Ha Puc. 3.

Puc. 3. Buemnuit Bua bJ{ 11 BapuanToOB UCTIOITHEHHS
Jko [TAK-01-1, Oxo ITAK-02-1, Oxo I[TAK-03-1.

1.5.11. JInst nepeHocHsix BapuaHToB ucnonHeHus: Jxo [TAK-01-2, Oxo ITAK-02-2,
Oko [TAK-03-2, ycTpoiicTBo ynpaBneHus, 06paboTku U oTOOpakeHUs WHPOpPMalUU Ha
06aze OC «AHIOpoua» OCYIIECTBISET YyNpaBIeHHE BCEMH OCHOBHBIMH (QyHKLHAMH
KOMILIeKca, oOecrneuynBaeT O00pabOTKY CIEKTPOB M OCYILECTBICHHE PaJMOHYKIHIHOIO
aHanu3a. YTpaBleHHe YCTPONCTBOM OCYILECTBISETCS MOCPENCTBOM CEHCOPHOIO KpaHa,
Ha KOTOPOM OTOOpaXKaloTCs pe3ysIbTaThl U3MEPEHHH U CBEIEHHS O COCTOSHMHM CHUCTEMBI.
O6opyznoBaHue IO 3aka3zy MOXeT OBITh OCHAIEHO YCTPOWCTBOM IO3WUIMOHUPOBaHHUS
GPS/TJIOHACC. BHewmnuii BUJ] Takoro BapraHTa UCIIOJIHEHUS IIpeJcTaBlied Ha Puc. 4.
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MECTO NNIOMBUPOBKK 1
pa3smeLLeHus 3HaKa
YTBEPXAEHUS TUNG

Puc. 4. BHemnuit Bun nepesocHoro b/l [ms BapuaHTOB UCIIOJHEHHUS
Oxo [TAK-01-2, Oko ITAK-02-2, Oxo ITAK-03-2.

1.5.12. Jlnsa BapuanToB McroiHeHus Komriekca Oko ITAK-01-2, Oxo IIAK-02-2,
Oko ITAK-03-2 BO3MOXHO MOHOJMTHOE HUCIOJNHeHHe (eAUHBIH KopIyc - pabouee
HazBaHue «Monolith»), korna B equuoM Kopmyce cosmelensl bJI, npenycunutens (I1Y),
OJIOK IUTaHUA, CUCTEMa OXJaXIeHus ¢ MoMoIblo Kpuooxnagutens CTHpIMHra c
nyJIbCUpYIolei Tpy6Ko U KpuokoHTposutepoM. BJl nipennasHauen 1s npeoOpasoBanust
SHEPTrdd (POTOHOB B INEKTPHYECKUE UMITYJIbCHI, aMIUIMTY1a KOTOPHIX IPOMOPIHOHAILHA
3Heprud  (HOTOHOB, KOTOpBle O0OpabaThiBalOTCs LUGPOBBIM  HIM  aHAIOrOBBIM
CIIEKTpOMeTpHUecKUM ycTpoiicTBoM (CVY).

1.5.13. PacrnonioxxeHre COCTaBHBIX 4YacTed KOMIUIEKCa B IIEPEHOCHOM BapHaHTe
npeacraBieHo Ha Puc.5S.

Puc. 5. Pacnono)xeHue COCTaBHBIX YacTell IEPEHOCHOI0 KOMILIEKCA JIJIs BAPHAHTOB
ucnondenus Dxo I[TAK-01-2, Oko [TAK-02-2, Dko [TAK-03-2
B etiHOM Kopryce «Monolithy.
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1- BJI; 2- 6nok mutanus; 3u 4 - akkymynsitopsl 12 B; 5 u 6 - akkymynstopsl 24 B;
7 — uHBepTOp; 8 - 3apsAAHOE YCTPOHCTBO C 3 sgelKaMu ISl aKKyMYJSTOpoB 12
B; 9 - 3apsagHoe ycrpoiicTBO ¢ 6 syelikamu i akkymysstopos 24 B; 10 —
coennHUTeNbHBIE Kabenu u USB kabens.

1.5.14. Ina  crauMOHapHBIX BAPHAHTOB  MCHOJIHEHMS  KOMILIEKCA  MOXeT
ucrnone3oBateess CY tuna MCA 527, «Multispectrum HYBRID» (MS HYBRID - cm.
Ipunoxenue 6) unu BOSON (cM. [punoxenue 10).

1.5.15. BHemHunii BuA koMIuieKca BapuaHTOB wucrmosiHeHus ko ITAK-01-3, Dxko
ITAK-02-3, Oko ITAK-03-3 ¢ H3K, xorna bl u aHanusupyemsrit 06bekt (npoba, oopaselr)
pa3sMemaroTcs B KaMepe C LEJbI0 YMEHBIICHUS BIIMSHHS BHEIIHEro ramMma-QoHa u
MTOBBIIIECHUS TOYHOCTH M3MEpPEHUH IpecTaBiieH Ha Puc.6.

Puc. 6. BHemHui BUa KOMITIeKca BapuaHToB ucnonHenus Jxo [TAK-01-3, Dko
ITAK-02-3, Oko ITAK-03-3 ¢ H3K.

pasmelyeHnsa 3Haka

MeCTO NNomMOBupoBKu U
yTBEpXAEHUA TUna

Puc. 7. Buemnnit sBug CY MCA 527.
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MecTo HI'IOM6MPOBKM n
pasMeuleHns 3Haka
yTBepXaeHus Tuna

Puc. 8. Buemnui Bug CY Multispectrum HYBRID.

MecTo Nnombuposxmn 1
pa3melleHns 3Haka
yTBepXaeHus Tuna

Puc. 10. BHemHNH BAJ TeNIKKH C KOMILIEKCOM JyIs BADHAHTOB MCIIOJHEHUS DKO
ITAK-01-1, Oxo ITAK-02-1, Dxo ITAK-03-1.
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Puc. 11. BuemHuii BUA ycTpoicTBa 1 XpaHEHHUS U 3alIMBKH XHUAKOro azora TP35.

1.5.16. [Ins BapuanToB ucrnonnenus Oxo [1AK-01-3, Oko [TAK-02-3, Oko [TAK-03-
3 kxommnekca BJ] moxxer ObITh B BepTHKaNbHOM, ropusoHtansHoM, L u U-oOpazHom
HCIIOJIHEHUH.

1.5.17. Ina nepeHoCHBIX (MOOHIIBHBIX) BapHaHTOB HCIIOJHEHHUS KOMILIEKca KO
ITAK-01-1, Oxo ITAK-02-1, Dxo [TAK-03-1 u Oko ITAK-01-2, Dxo [1AK-02-2, Oko [TAK-
03-2 B/ ocHaméHn py4yko# A repeHoca.

1.5.18. MukpolipoliecCopHoe  yCTpPOHCTBO  COIpsDKEHHs —oOecrieunBaeT OOMEH
JAHHBIMHU MEXIy OCHOBHBIMH YacTAMH YCTPOHCTBa U nepuepHitHbIM 060pyOBaHUEM.

1.5.19. lns  MOOWMIBHBIX BAapHAaHTOB HCIIOJHEHHS KOMIUIEKCAa YCTPOHCTBO
ynpasieHusi, 00paboTKH U 0TOOpakeHUs HHPOPMAIIU OCYIIECTBIISET YIIPABIECHUE BCEMHU
OCHOBHBIMH (YHKIHUSIMH KOMILIEKCa, 00eclednBacT 00paboTKy CIIEKTpa U IIpOBEIcHUE
pamMOHYKIHMIHOTO aHanu3a. HMHQopmanus BeIBoAMTCS Ha MHOTOGYHKIIMOHAJILHBIN
[[BETHOW CEHCOPHBIHN 3KpaH ¢ AUAroHaislo 4 Aroima.

1.5.20. lns aBTOHOMHOH paGoOThl BapHaHTOB UCIIONHEHUs KomIulekca Jxo [TAK-01-
1, Oxo ITAK-02-1, Oxo ITAK-03-1 u 3Oko ITAK-01-2, Oxo IIAK-02-2, Oxo [TAK-03-2
IpefHa3HAuYeHO 3apsHOE YCTPOHUCTBO. 3apsgHOoe ycTpoicTBo obecrieduBaeT paboTy
o0opyIoBaHMs OT BHEIIHEr0 MCTOYHHKA IUTAHHS U 3apAAKY aKKyMYJISTOPHBIX GaTapei,
HaXOoSIUXCS BHYTPH YCTPOMICTBA.

1.5.21. AxkyMynsaropHas Gatapes HanpsxeHueM 12 B u &émkocTthio 7,5 amnep-4acos
obecrniedynBaeT paboTy CIIEKTPOMETPUYECKOTO TPAKTa B aBBTOHOMHOM PeXHUMe paboThl.

1.5.22. AkxkymynaropHas Garapes HampsbkeHueM 24 B u émxocteio 15,5 ammep-
4yacoB 00ecrieunBaeT paboTy KpHOKYyJIepa B aBBTOHOMHOM peKHMeE.

1.5.23. B crauMOHapHBIX BapHaHTAaX MHCIIOJHEHHUS KOMILUIEKCA JSHEPreTHYecKoe
NUTaHWE W BHEIIHeEe YyIpaBieHHe Iapamerpamu paboter CVY  ocymecrBasercs
KOMIIBIOTEPOM, K KOTOPOMY OH IOAKIIIOYaeTcs Yepe3 yHuBepcanbHbll USB nopr. Kabeinu
nonkiaoueHus bJ[ nmeror crannaprasie (NIM crannapt) pazsemsr: POWER DC +£12V —
D-Sub-9pin, HV - SHV, OUT - BNC, TEST —~ BNC, HV-Inhibit-BNC.
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1.5.24. CxemMbl KabeNnBHBIX COEIUHEHHUH 3JIEMEHTOB BAapHAHTOB MCIOJHEHUS
xomiiekca ko [TAK-01-1, Oxo ITAK-02-1, Oko [TAK-03-1 u Dxo ITAK-01-2, Oko [TAK-
02-2, Oxo ITAK-03-2 ¢ noakmovyeHueM K KOMIBIOTEPY MoKa3adsl Ha Puc. 12 u Puc. 13,

COOTBCTCTBEHHO.
PWI
— \ ;
X1 X2 XP1
SP
RS-232 D-SUB 9 pin  X3(M1) ——4————? ————————————————— 5-257 D-Sut 9 pir
USB B-Type X2 « /® . J5B A-Type
LN (Ry-45) X1 ———————— -/—G—)- ———————————— >—— LAN (RU-45)
(? ?) P¥W2 @
BT e el g r: ——e——n PH4
XP2 XP4

BAT2 ,3¢_M.EZ| ,,,,,,, ‘*.u - X! E:"?“CZ] e e

£7/68 IEC 60320 }
|

IF-—‘-—{ZZI
]

XP3 CI/c8 IEC 60320 x5

Puc. 12. CxemMa xabelbHBIX COeIUHEHUH 3JIEMEHTOB I BADHAHTOB UCIIOJHEH U
xommiekca Jko [TAK-01-1, Oxo [TAK-02-1, Dxo ITAK-03-1 u Oxo ITAK-01-2, Dxo [TAK-

02-2, Oxo ITAK-03-2.

1.5.25. HaHHble no pacnaiike Kabens MUTaHUs MOCTOSHHBIM TokoM £12 B «POWER
DC +12 V» npencrapnensl B Tabaune 3.

Tabnuna 3

Kontakt Hanpsxenue
D9-1 3emus
D9-4 +12 B
D9-5 3anpeT noJia4u BEICOKOTO

HaIpsHKeHUs

Ypasnsgromuit curHan TTL:
0 B —3amnper nogaun
BBICOKOI'O HaNpsHKEHUs

+5 B — paspemenue Ha
10J1a4y BEICOKOTO
HaNpPs)KEHUs

D9-9 -12B
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B0 MS Hybrid

RS-232

ouT [{F—0—{3] N Rs-zszw‘c;;yesrgrm USB
HY D —0—<] hv PC
POWER [>}———{<| PREAMP
TEST [] -2

Puc. 13. Cxema kabeIbHBIX COCIUHEHUH 3JIEMEHTOB JJI BAPHAHTOB HCITOJTHEHHUS
xomrutekca Jxo [TAK-01-3, Oxo [TAK-02-3, Dxo [TAK-03-3.

1.5.26. Ha Puc. 13 mnoxa3zana paboTa KOMIUIEKCA COBMECTHO C MNEPCOHAIBHBLIM
xommbioTepoM (Ha Puc. 13 o6o3nauen xak PC).

1.5.27. Cucrema oxJiaskaeHms.

1.5.26.1. Cucrema oxnaxzaenus BJl mns nis BapHaHTOB HCIOJHEHHsS KOMILIEKCA
Jko [TAK-01-1, Dxo [TAK-02-1, Dxo [TAK-03-1 u Dxo [TAK-01-2, Dxo [TAK-02-2, Dko
[TAK-03-2 npeaycMmaTpuBaeT ABa BapHAHTA.

1.5.26.2. IlepBblii BapWaHT OXJAXKIECHHUS - €MKOCTh cocyaa Jlploapa CHCTEMBI
oxsaxzaeHus no 10 n. Kpuocrar cocToUT W3 BakyyMHOH Kamephi, I'le pPAaclojioXKeH
JETEKTOP ¥ BXOJHOM KackaJ MpeRyCHIIUTENS, OXJIaXIaeMble 10 TeMIIEpaTypsl OJIM3KOH K
TemIeparype xuiakoro asora. Heoxnaxnmaemas gacte npenycunurens (I1Y) Haxomurcs
BHE BaKyyMHOro o0bemMa KpHOCTaTa B OTAEIBHOM OTCEKE M TepMETHYHO 3aKphiTa
KpbItiko#. Y3 oTcexa BeIBeneHbI kKabenu s nofaximodenus b/ x CV.

1.5.26.3. Btopoii BapmaHT oxuaxzaenus bJ] - xpuoxynep, pabGoraromuit 1o
npuHnuy nukiaa Ctupnusra, obecrneunBaer oxnaxaeHue aerekropa o 80 K. Jlnst Dxo
ITAK-02 Bo3MOXKHa nOocTaBka B BapUaHTe efJuHoro ycrpoiicrsa «Monolith» ¢ nerexropom
OUYI' u nmpemycuinuTeneM, OXJaxaIeMbiMH KpuooxinanuTeinem CTHpIMHra ¢
IyJIbCUpYIOLIel TpyOKOH M BCTpPOEHHBIM KPHOKOHTPOUIEpOM. B 3TOM ke BapuaHTe
UCIIOIHEHUSI KOMIUIEKCa MOXET OBITh HCIOJIB30BaHa CBHHLOBas 3amura U CY
Multispectrum HYBRID («MS HYBRID») unu BOSON. I'aGapurthbie pasmepbi bBJl u
CBHMHIIOBOH 3aILUTHI peAcTasieHsl Ha Puc. 14 u Puc. 15 B pa3HBIX NPOEKLIUSIX.
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Puc. 14. T"'abaputHsie pazMepsl bJ] ¥ CBUHIIOBOM 3alllUTHI JIJIs1 YCTPOHCTBA TUIIA
Monolith.
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Puc. 15. I'abaputHsie pazmeps! B/l 1 CBUHIIOBOM 3aIUTHI 1)1l YCTPOKHCTBA THIIA
Monolith (nmpoxosmxenue).

1.5.26.4. Cocyn [dproapa M3rOTOBJEH MO CIeLUaIbHON 2-OpTOBOM cxeMe. Takas
KOH(UTYpaLus C 2 HUNEISIMU NIPEeOCTaBIIsAET IPAKTUIECKH MOJHYIO 3aIMBKy BHYyTPEHHEH
obnactu cocyna [lploapa, koTopas He IOCTHXHMa B cocynax [Mlproapa ¢ 1 Humenem.
BeHTunsanus BHyTpeHHeW oOnacTu rapaHTHpOBaHHa Tak ke, kak W opueHrauus b/l
NpakTHYeCKd B 000K no3unuu, H30eras BBUIMBAHHUS JXHUJIKOTO a30Ta, €CIH COCYI
Hproapa nonoH.

1.5.26.5. B BakyyMHOH kamepe psiiOM C ONpaBKOW KpHCTajula 3aKperuleH AaT4uK
TEMIIEpaTypbl, CUTHaJl C KOTOPOrO IIOCTyIaeT Ha CXeMy KOHTpOJIS TeMIlepaTyphl
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JIeTeKTOopa. JTa cXeMa KOHCTPYKTHUBHO pacloyioxeHa Ha muiate I1Y. Beixognoi curHas
“HV-inhibit” sro#i cxembr (TTL ypoBHs) yepe3 5 KOHTaKT pasbema kabenss POWER
DC+£12V nnu no xa6emo “HV inhibit” moctymaer Ha clieKTpOMETPHYECKOE yCTPOHCTBO U
SIBJISIETCS YIPABIAIOMIMUM 1S UcTouHMKa HV HampsokeHus, JeHCTBYIOIIUM ClIEAYIOIHM
obpa3zom:

OV - 3zampemaer mogayy BEICOKOro HampspkeHuss HV Ha netektop, ecinu ero
TeMIlepaTypa He JOCTHIVIa HeOOXOOUMOro YpOBHS MOCJE 3aJMBKH XKHIKOro a3ora; a
TaKxe
BBIKJIFOYAeT WCTOYHHUK BBICOKOro HampspkeHuss HV, ecnu Ttemmeparypa aetekropa
IIpEBBICHIIA KPUTHYECKUH NOPOT (HalpuMep, eClid 3aKOHYUIICS KHUKUHA a30T); '

CHTHaJl HampspbkeHueM +5V paspemaer moJady BbICOKOro Hampspbkenus HV Ha
JETEKTOP, €CJIM ero TeMIlepaTypa JOCTUIIa He0OXOAUMOr0 YPOBHS.

1.5.26.6. Ha moHuTOpe Ha KoHIIE kabes, BbIBe/[eHHOr0 U3 pazbema kabenss POWER
DC=+12V, pacroyioxeHbl CBETOAHOAHBIE HHIAKATOPHI:

- 3enenbld uaaukarop (“Detector Temp.”) 3aropaercs, Korna AETEKTOp AOCTUraer
paboueil TemiiepaTypsl, IPU 3TOM pa3peliaeTcs Ioaya Ha HEro0 BEICOKOro HalpsDKEeHHs;

- KpacHeli uHjnukarop (“High Rate”) 3aropaercs npu JoCTHXEHHH 3arpy3ku
JETEKTOpa BbIUIE JOITYCTUMOM.

1.5.26.7. Cucrema oxunaxneHuss b/l ayis BapuHaHTOB HCIIOJHEHHUS KOMILUIEKca JKO
ITAK-01-3, 3xo IIAK-02-3, Okxo IIAK-03-3 mnpencrasnsier co0OH BepTHKaIbHBIN
kpuocrat Cocyn Jlproapa o6nemoM Gosnee 10 11 (yacTo Ucnonb3yeMblit 00bem 22 ).

1.5.26.8. KpuocraT cOCTOUT U3 BaKyyMHOH KaMephbl, I'Jle paclojiOXeH JETEKTOpP H
BXOJHOM Kackaj NpelyCUJHTENs, OXJaXJaeMble [0 TeMiepaTypbl OJU3KOH K
TeMIepaType XuUakoro azora. Heoxnaxmaemas dacte mpepycunurens (ITY) naxonurcs
BHE BaKyyMHOro o0beMa KpHUOcTaTa B OTHEJIBHOM OTCeKE€ W TIepMETHYHO 3aKphITa
Kpbilikod. M3 orceka BeIBeneHB kabenu s momximoueHus bl k cooTBercTByrOLIEiH
armaparype.
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1.6. OIIMCAHME ITPOI'PAMMHOI'O OBECIIEYEHUSI

IIpy nocraBke KoMIlekca mo BEIOOPY 3aKa3uuMka I[OCTAaBISIOTCS TPHU BapHaHTa
nporpammuoro ob6ecnieuerus (I10): cemeiictBo Spectraline, ASW2 u GeSAS.

1.6.1. IlporpamMmMHoe obecneueHue ceMeiicTBa «Spectral.iney.

1.6.1.1 TlpuMeHeHne KOMILIEKCa MO Ha3HaYeHHIO oOecrieyuBaeTCs MPOTrpaMMHBIMU
IPOAYKTaMH «Spectraliney, «SpectraLineGP», «SpectraLineHandy» 120 0%
«SpectralLineNM» (cMm. onucanue B [Ipunioxenuu 5).

1.6.1.2. TIIO «SpectraLine», «SpectraLineGP», «SpectraLineHandy» win
«SpectraLineNM» npenHasHaueHO JIns ymnpaBieHds paGoTroil Komiuiekca depes
nepcoHaNbHBIM KoMibioTep. 10 mo3Bonsier opraHu3oBaTh yIpaBJ€HHE IPOLECCaMU
HaKOIUIEHHUs, oToOpaxeHus, 00paboTku HHPOPMAIMK U BBHIBOJA pe3ybTaTOB 00paboTKH
Ha BHEIIIHME YCTPOHCTBA NEPCOHATIFHOIO KOMIIBIOTEpA.

1.6.1.3. OcHoBHEIMH (pyHKIIMOHANBHBIME MoaynsiMu 11O sBastoTes:

® U3MEpUTENBHBIH MOAYINb, OCYIIECTBISIOMMNA KOMMYHHMKALUIO C allllapaTHBIMU
CpeICTBaMH H3MEpPUTENBHOr0 TpakTa (MoAynb B3auMoaeHcTBus ¢ CVY); KOMMyHHKaLUs
OCYILECTBIISIETCS Yepes ApakiBep obuiero HasHadeHus Windows;

e Mofynb 06paboTKH, BBIMONHSIOUIMA KOPPEKLUHIO JHEepreTHYecKOH IIKaJbI
CIIEKTPOB, KanHUOpOBKY Mo mNonymupuHe (TONHOW WIMpHHE Ha IIOJIOBUHE BBICOTEHI),
KanuOpoBKy (opMe allllapaTHOHN JIMHHUH, KATHOPOBKY 110 3()()EeKTUBHOCTH PErUCTPaLIMH, a
TaK)Ke OIpejielieHre IapaMeTPOB MUKOB ITOJHOrO IMOIVIOUICHHUS B U3MEPSIEMOM CIEKTpe
(ueHTpOMza, IIOWAAb H CKOPOCTH CUETa, NOJYIIHPHHA), pacyeT aKTUBHOCTH M 3alHCh
TI0JIy4aeMbIX JaHHBIX Ha xecTKui nuck [1K;

¢ MOAYIb BU3yaJlM3alUH, CIyXallUH Ui ONEPaTHBHOIO OTOOpPaXXEHUSI COCTOSHMS
U3MepeHHs U pe3yNbTaToB, U IOJB30BaTeNbCKUI HHTep(elic, obecreunBalomMil JOCTYII
nonp3oBartens K Hactpoiikam I10 (pexuMsl oToOpaxeHus, COXpaHEeHUs CIEKTPOB U T.I1.) U
yIIpaBIeHHE KOMIUIEKCOM JUIsl pellIeHns CTaHIapTHBIX 3a/lad: U3MepeHHe ClieKTpa (3amyck
Habopa CHoekTpa, OCTaHOBKa, OYHCTKa CIEKTpa/lepes3amyck), KOHTpoib (hoHa,
3HEpreTHyeckas kaTubpoBKa, BEBIYUCICHUE IIapaMeTPOB NTHKa, KOPPEKIIHS CIIEKTPOB.

1.6.1.4. 3ammra IIO oT HempeaHaMepeHHBIX M IIPEeJIHAMEpPEHHBIX H3MEHEHUH
COOTBETCTBYET YPOBHIO «cpeanui» no P 50.2.077-2014.

Jamura [IO  oT HempenHaMepeHHBIX U IPeJHAMEPEHHBIX  HM3MEHEHHUH
OCYIECTBIIETCS CNEAYIOUUMH METOAaMu:

- CHUCTeMa «pPaHXHPOBAHMS YPOBHEH JocTyma» (peXuMbl aJMHHUCTPATOp —
oleparop);

- 3aIIMTa JNEKTPOHHBIM KITIOYOM;

- IPOBEPKa KOHTPOIBHON CYMMEI.

1.6.1.4.1 CucreMa «paHXHpPOBaHHUS YPOBHEH HOCTyma» (PEeXXHMBI aMHUHHCTPATOP-
oreparop)
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ITpu pabore I1O B pexume aJMUHUCTPUPOBAHHS €CTh BO3MOXXHOCTb Pa3rpaHUYUTh
IIpaBa JOCTylla M JAOCTYIHBIE CpeACTBa YIIPaBIICHUS IPOrpaMMOM [l pPa3IU4HBIX
H0JIb30BaTesIel (IIpeocTaBIsisi KOHKPETHOMY IT0JIb30BATENIIO IpaBa afiMIHHCTPATOpa UITH
oreparopa).

IIpu BXOxe B IporpaMMy IMOJIB30BaTels C IpaBaMH aJMHUHHCTPAaTOpPa, OH MOXET
UCIOJIb30BaTh Bce QYHKIIMH IPOTrPaMMEI.

Ilpu BXOAe B mporpamMMmy IOJb30BaTENss C IIpaBaMH oOIlepaTopa, OH MOXET
UCIIOJIb30BaTh TOJIbKO (PYHKIIMH IPOrpaMMBl, pa3pellieHHbIe aAMUHUCTPATOPOM.

1.6.1.4.2 3amura 371€KTPOHHBIM KIIIOYOM

ITporpaMMHBIE TpOAYKTHI ceMeiicTBa «Spectraline» 3amMINEHBI 3IEKTPOHHBIM
xmodom. Hanuuue xiroda mosBosiseT nosb3oBaThest BceMu Bo3MoxHocTsmu [10. B
orcyrcTBue kio4ya 11O paboraer B HeMOHCTPAllMOHHOM pPEXHME, B paMKax KOTOPOIO
BO3MOXXEH JIMILIB IPOCMOTP paHee HabpaHHBIX CIIEKTPOB, HO Habop U COXpaHEHHE HOBBIX
CIIEKTPOB HEBO3MOXKHBI.

1.6.1.4.3 IIpoBepka KOHTPOJILHOM CyMMBI

Wnentuduxanuonnsie nanxsle [10 npuseneHs! B Tabnumnax 4-7.

Tabnuua 4
WnenTnduxaironsble JaHHble (IPU3HAKH) 3HaueHue
WnentudukaunonHoe HaumeHosaHue [10 Spectraline
Howmep Bepcuu (upentuduxannonusiid Homep) 110 1.5.3874 u Boille
Hudposoit unentudpuxatop I10 a9025{89*
(KOHTpOJIbHASL CYMMa HCTIOJIHSIEMOTO KOJa)
Anroput™ BelumuciieHus uaeHtudukatopa [10 CRC32
Tabnuua 5
WnentudukaunoHHble qaHHbIe (TPU3HAKH) 3HayeHue
Wnentuduxannonnoe HanmeHoBaHue [10 SpectralLineGP
Howmep Bepcuu (nnentuduxanunonselii Homep) [10 1.5.3874 u BoiIe
ITudposoit unenTuduxatop I10 7207ec79*
(xoHTpOJIPHAS CyMMa HCIIOJIHSIEMOTO KOoja)
Anroput™m BeluHcleHUs uaeHTuukaropa [10 CRC32
Tabauua 6
WnenTndukanoHHbIe faHHBIE (IPH3HAKH ) 3HaueHue
WnentuduranuonHoe HauMeHoBaHue [10 Spectral.ine Handy
Howmep Bepcuu (MneHTHHKaHOHHBIH HOMep) T10 1.5.3874 u BbILIE
Mudposoit unentudukarop I10 368cd539 *
(KOHTpOJIBHAsI CyMMa UCHOJIHSIEMOr0 KOia)
Anroput™ BeraucieHus uaeHtudukaropa [10 CRC32
Tabnuua 7
WnenTudukallnoHHbIE JaHHBIE (TIPU3HAKH) 3HaueHue
Wnentubukanronnoe HauMeHosanue [10 SpectralLineNM
Howmep Bepcuu (unenTudukanunonsslii Homep) [10 1.5.3874 u Bollue
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Hudposoit unentuduxarop 10 4c00ec5d *
(KOHTpOJIBHAsI CyMMa MCIIOJTHAEMOTO KOJIA)

AnropuT™m BeryKcieHus uaeHTuukaropa [10 CRC32

* - mudposoit upenrtuduxarop [IO mns ykazanHoro HoMepa Bepcud. llpu
xkoMmriuiekTanuu [10 gpyroif Bepcuu B CONMPOBOAUTENHHON JTOKYMEHTAIMHU JOJKHBI OBITH
yKa3aHbl €ro HACHTU(HUKALHUOHHBIE HaHHBIE JUIS MOCISAYIOIIEr0 METPOJIOTMYECKOro
00 CITy)XKHBaHHUSI.

*¥* - mudpoBoit unentuduxkatrop I[1O pgma Homepa Bepcum 15.08.1.  Ilpwm
xommiextanuu [10 npyroil BepcHu B CONMPOBOAUTENBHON JOKYMEHTALMH JIOJKHB! OBITH
yKa3aHbBl €ro HAeHTH(GHUKAUUOHHBIC MaHHBIE IS MOCIEAYIOUIEro MeETpPOJIOTHYECKOro
00CITy)XMUBaHHS.

[0 3amumeHo 3NeKTPOHHBIM KIHOYOM OT HECAHKLHOHHPOBAHHOrO JOCTyHa K
HacTpo¥kaM. be3 3JIeKTpOHHOro Kiro4a I10JIb30BaTelh HE HMEET JJOCTYIA K YNPaBICHUIO
Cv.

Jamura IIO ot HempegHaMepeHHBIX U IpeJHAMEPEHHBIX  M3MEHEHMI
COOTBETCTBYET yPOBHIO «cpeanui» o P 50.2.077-2014.

1.6.1.5. TIO mno3BosseT OCyHIECTBIAThH: yIpaBlieHHEe paboTOH KoMIulekca, Habop
CIIEKTPOB B PEXHME «CTAapT/CTOI»; CTaOHJIM3aLUI0 U KOPPEKLHIO CIIEKTPOB; KOHTPOJb
DHEPreTHYeCKOH KaJUOPOBKH; KOHTpONb (OHA; pa3lIMyHble ApPYrde HHCTPYMEHTapUH
oroOpakeHUs IpoleccoB Habopa CIEKTPOMETPHYECKOH WHGOpMaLUH, OIpeJelIeHUe
3HA4YeHH OCHOBHBIX NapaMeTpOB HaOHpaeMBbIX CIIEKTPOB: MOJIOXKEHUE NHKOB IOJHOIO
NIOTJIOLEHUS, SJHEPreTHYECKOe pa3pellieHHe, TUTOIIa/lb ITUKa [T0JIHOTO MOTJIOIIEHHUS.

1.6.1.6. T1O dyHKIMOHMpPOBaHHS KOMIUIEKCA pealli3yeT CeyIOLMe BO3MOXHOCTH:

¢ ymnpaBiieHHe paboTOH KOMIUIEKCa B X0/ie H3MEPEHHUH;
¢ Habop CHEKTPOB B PEXXUME «CTAPT/CTOIN.

1.6.1.7. ®yukunoHanbHbie Bo3MoxkHOCTH ITO cemeiictBa Spectraline:
1.6.1.7.1. Pabora ¢ KOHpUrypalHAMH
Coznanue koHGUTypalUii, HOBHIX WM Ha OCHOBE CYLIECTBYIOIINX, H3MEHEHHUE UX
napaMeTpoB, YAaJeHHe U COXpaHeHHe CIIMCKa KOH(UTYpalui.

1.6.1.7.2. Kanu6poBku

IIpoBeneHue kaTHOPOBOK 10: YHEPrUH, NOJIYIMIHPUHE, hopMe MuKa U 3hhekTHBHOCTH
pErucTpaIuu.

1.6.1.7.3. O6paboTka crieKTpoB

» HaXOXJeHHE HH()OPMATHBHEIX Y4aCTKOB BOKPYT ITHKOB (pa3MeTKa CIIeKTPOB),
oIpefeNIeHHE MOJI0KEHUH TUKOB (aBTOMAaTH4eCKU i TOMCK THKOB, HHTEPaKTHBHEIH
PEXKUM U JIMHUU U3 OUOTHOTEKH);

e aNIIPOKCUMALIUS HH()OPMATHBHBIX YYaCTKOB CIIEKTpa MOACIbHOM QyHKINEH U
HaXoXXJIeHHe [1apaMeTPOB IMUKOB (IIOJIrOHKA);

* YyCTaHOBKa IpaHull 00paboTKu crieKTpa;

« y4€T (pOHA M0 KaHaJaM U 0 [HKaM;
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. pacqéT AKTUBHOCTH MCTOJaMH: 6a30m>1171, I0CJieA0BaTEIbHBIN 110 30HaM,

I10CJIE0BATENBHEIN 110 30HaM (pacIlUPEeHHEIH), 110 BCEM 30HaM, 110 BCEM 30HaM (Co
CIIMBKOH), I1aGIOHHBINA, KBa3UIIIaOIOHHBIIT;

CrieLMaIH3UpOBaHHble PyHKIUU 00 pabOTKH U OTUYETHI,
paboTa ¢ 6a30i TaHHBIX CIIEKTPOB;

pPacy€éT MOIHOCTH O3Bl

CPaBHEHHUE CIICKTPOB;

reHepalus CIieKTpa 3a Ipyroe BpeMs Habopa.

1.6.1.7.4. Pabora c OKHOM CIIeKTpa
ONepally ¢ 30HaMHU: BbIJIe/IeHHe, pa3bueHue, o0beIMHEHNE 30H, IIOJATOHKA B 30HE,

IIPOCMOTp, 3arpy3Ka U COXpaHEHHUe I1apaMeTPOB 30H;

ollepanyy ¢ NUKaMu: JobaBieHue, yaaleHue, MPOCMOTP MapaMeTPOB ITUKOB,;
HACTPOWKa OKHa CIIEKTpa: OCH, CTHJIb, CETKa IpadrKa CIIEKTpa, IKkaja CIeKTpa,
MaclTabupoBaHUe, TAHOPaMHOE OKHO, PEXKHM I10Ka3a OTKJIOHEHMI;

paboTa ¢ HECKOJIBKUMH CIIEKTPaMH.

1.6.1.7.5. Pabora ¢ aHanu3aTOpOM

3aIlyCK, OUMCTKa aHaJIn3aTopa;

OCTaHOBKa aHAJIU3aTOpPa 10 PEAJIbHOMY U )KHBOMY BPEMEHH;
IIPOBEAEHHE CEPUU HU3MEPEHHH;

IIPOCMOTpP MH(OpPMaLMK O COCTOSHUH aHAIM3aTOPa;
KOIMPOBaHHE JaHHBIX B OKHO CIIEKTpa;

3arpy3ka JaHHbBIX B aHAJIU3aTop.

1.6.1.8. Anroput™ pacyera akTHBHOCTH IIPOBOJMTCS COTJIACHO CIIEAYIOIIEN GII0K-
cxeMme (cMm. Puc. 16).
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1.6.1.9. ®opmat daitna cnexrpa (I1O «SpectralineGP», «SpectralineHandy»).

JlaHHBIE CIIEKTpa XpaHATCS B (aiinax ¢ paclIMpeHueM .spe, .Spc, .txt B OMHapHOM
BUJIE.

Buumanue! IlpaBka ¢aiina cnekTpa B TeKCTOBBIX peJaKkTOpax, HaNpumep, B
bJyoknoTe, HeponmycTHMa! ITo NpHBeaeT K Nopye JAHHbIX!

B Pa3HbIX BEpCUAX (baﬁHOB CIICKTPOB JAHHBIC B 3aroJIOBKC MOI'YT OTIIMYATbLCA HIIH
COACPXKATBECA B IIOJIAX C OPYIHMH Ha3BaHHSIMH. KpOMe TOTO, moOple MO MOTYT
OTCYTCTBOBATbL.

Hmxe npuBeieH nepeyeHs BO3MOXHBIX MTOJIEH.
3aroJI0BOK CIIEKTpa MOXET CONEPXKaTh CIeTYIOLIYI0 HH(DOPMALIHIO:
~ mudp crnekrpa B nnoje SHIFR;
— HoMep usMepeHus B nosie NOMER,;
— Tl u3mepenus B noae TYPE;
~ HasBaHue KoH¢urypauuu B noje CONFIGNAME;
~ JarTa ¥ BpeMs Havalla ¥ OKOH4aHus usMmepenus B nonsix MEASBEGIN,
MEASEND;
— JlaTa ¥ BpeMs Hadajla i OKOH4YaHus oTOopa npoos! B nosisix PREPBEGIN,
PREPEND;
~ XuBoe BpeMms [cek.] B none TLIVE;
— peasbHOe BpeMs [cek.| B mone TREAL;
— orneparop, npoBoauBIIKit U3mepenus, B nose OPERATOR,;
— mudp reomerpun B nojie GEOMETRY
~ mudp aerekropa B noine DETECTOR,;
— mapka ynakoBkd B nojne SETTYPE;
— Mapka koHreliHepa B nojie CONTTYPE;

— MaTepuall ¢ yKa3aHHEM Ha3BaHWs U KOMIIOHEHTOB B (hopMare json Hix
BeIpakxeHue not essential B none MATERIAL;

~ paccTosiHHE OT UCTOYHHUKA 10 AerekTopa [cM] B mosie DISTANCE;

— PAacCTOsSIHUE UCTOYHHUK-AETEKTOP [CM], ECITH yKa3aH KOHTEHHED, B 0JIE
DETRADIUS;

~ Macca 0TOGPaHHOI0 UCXOXHOTO CHIPBS ¢ HEONpeAeIeHHOCThIO B ojie RAWMASS
(B xauecTBe pa3feNnuTeNs UCIOIb3YETCs TOUKA C 3alsITOM );

— Macca npo06sI (roce nporexyps IpoGOnoAroTOBKH) C HEOTIPEAETIEHHOCTHIO B
none PROBEMASS (B kauecTBe pa3gesuTelis HCIOIb3YETCs TOUKA C 3aIISTOH );

~ Macca HaBecKH (TOro, YTO HEMOCPEACTBEHHO U3MEPSIETCs) C HEOIPEAEIEHHOCTHIO
B nnosie SAMPLEMASS (B kauecTBe pa3meluTeNs HCIIOIb3YeTCs TOYKa C 3aIBsITON);

— 00beM 0TOOpaHHOTO UCXOJHOTO CBHIPhs [MJI] ¢ HEONIPEAEIEHHOCTEIO B II0JIE
RAWVOLUME (B xauecTBe pa3menuTelis HCIIONB3YETCs TOUKA C 3aIlATOH);

— 00beM npoO6sl (rocie nporexyps! IpoGONOATOTOBKH) [MII] ¢ HEOTPEEIEeHHOCTHIO
B nosie PROBEVOLUME (B kavuecTBe pa3geiuTens UCIOIb3YETCs TOUKA C 3aATOMN );
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— 00BeM HaBeCKH (TOr0, YTO HEMOCPEACTBEHHO U3MepsieTcs) [Mil] ¢
HeonpeneneHHocTsio B rtoie SAMPLEVOLUME (B kauecTBe pa3fenuTens HCHOJb3yeTcsl
TOYKa C 3aIToi);

— IpaHULBI KATUOPOBKU HIKHEr0 AMAna3oHa CIIeKTpa Yepes 3amsaTyio B oJle
ENBOUNDS;

— CTeneHb U K03 UUUEHTHI TIOJMHOMA KAJTMOPOBKH T10 SHEPIHH Yepe3 3allsATyIo
JUIsL HYDKHEro auanasoHa crekrpa B noje ENERGYLOW;

— CTENeHb U KO3 GUUUEHTE MONUHOMA KATMOPOBKHU N0 SHEPTHH Yepes 3aMATyIo B
nojie ENERGY;

— CTelNeHb ¥ Ko3(pPULUEHTH NOIMHOMa KATMOPOBKHU M0 MOJYIIMPHHE Yepes
3anATyio B nnojie FWHM;

— (Galbl CIEKTPOB, 110 KOTOPBIM NPOBOAMIACE KATMOPOBKA 110 SHEPTHUH, B N0JIe
ENERGYCALIBRATIONFILE;

— (Galinkl CIIEKTPOB, 110 KOTOPEIM MIPOBOAWIACE KAIMOPOBKA 110 MOJTYINUPHUHE, B [OJIE
FWHMCALIBRATIONFILE;

— TeKcToBEI€ KoMMeHTapuu B noje COMMENT;

— JOTOJIHUTEINIbHEIE TapaMeTphI crieKTpa B noisix ADD <uwms napamerpa™;

— 4pcio nukoB B nonie PEAKS.

1.6.1.9.1. Criucok NUKOB COAEPKUT COXpaHEHHEIE B (haiine pe3yabTaTsl moucka. Jlis
Ka&XI0ro NnuKa yepe3 npoben ykasbIBaeTcs €ro IOJIOKEHUE, JHEprus, MOTyIIHpHHA,

2
miomansk, abconmoTHas HECONPCACIICHHOCTh IIoIaau, 3HAUYCHUE Z - (byHKIH/IOHaHa 51

CIUCOK HYKIUIOB YEPE3 TOUKY C 3aMATOM, KOTOPBIM NPUHAIJIEKHUT 3Ta JIUHUS.
1.6.1.9.2. B cexuuun SPECTR 3anucaH crekTp B ABOUYHOM BUJIE.
1.6.1.9.3. IIpumep ¢dbparmenTa daiina cnekrpa:

SHIFR=Eu152 10cm
NOMER=0

TYPE=Kanu6poska
CONFIGNAME=HPGe(Demo)
MEASBEGIN=04-06-04 12:00:00
PREPBEGIN=13-04-02 13:41:50
TLIVE=3518.10
TREAL=3600.00

OPERATOR=
GEOMETRY=point-10cm
DETECTOR=BSI-10%
MATERIAL=not essential
DISTANCE=0.0
SAMPLEMASS=1.0;0.0
RAWMASS=0.0;0.0
SAMPLEMASS=0.0;0.0
SAMPLEVOLUME=1.00;0.0
RAWVOLUME=0.0;0.0
PROBEVOLUME=0.0;0.0
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ENBOUNDS=0, 0

ENERGYLOW=0,0,0,0,0,0,0,0
ENERGY=3,2.210846,0.2410369,4.11642E-08,-1.5E-12,0,0,0

FWHM=2, 0.7577106019,
0.014178917608,0.0003573592769,0.0000000000000,0.0000000000000,0.00000000000
00,0.0000000000000

COMMENT=Eul52 A=84400 bk na 13.04.2002, OCI'H1-968, pacct=10cM, auamnazon
2MbaB(Sum/T = 661.27 Sum* /T = 848562.82)

ADD_®unetp=10

PEAKS=55

301.91 74.99 0.91 207 173 1.454

496.38 121.87 0.88 191063 1020 13.886 Co-57;Eu-
152;Eu-154

558.99 136.96 0.97 69 180 0.943 Co-57
606.26 148.36 0.98 356 187 1.082

636.00 155.533 0.99 184 188 1.082

100636  244.82 1.01 41125 456 2.487 Eu-152
1219.02  296.10 1.02 1882 142 1.058 Eu-152
1247.27  302.91 1.02 97 107 1.058

1338.88  325.00 1.13 372 116 0.863
SPECTR=......

1.6.2 [Iporpammuoe obecneueHue ceMencTBa «(ASW2»

1.6.2.1 IlpuMeHeHWe KOMIUIEKCA @O HAa3HAaYEHHIO Takke o00ecledYnBacTCs
NporpaMMHBIMU oGecriedeHreM (cM. onucanue B [Ipunoxenun 7).

1.6.2.2 IIporpammuoe obecneuenue (I10) «ASW2» npeanasHaueHo Ijis yIpaBiIeHUs
paboToii KoMILIeKca 4epe3 InepcoHanbHbIH Kommbrorep. 110 mo3BossgeT opraHu3oBaTh
yIpaBjieHre NpoLeccaMy HaKoIIeHVs, 0ToOpaxxeHus, 00paboTky HHQOPMaLKU U BEIBOJA
pe3yibTaToB 00paboTKY Ha BHEITHHUE YCTPONHCTBA NEPCOHATBHOIO KOMIIBIOTEPA.

1.6.2.4 B mporpamMmMHOM obOecniedeHUr «ASW2» uMeercss ofuH METPOJIOTHYEeCKH
3HAYMMBIA MOZYJb asw2.exe. Moynb MoxeT ObITh IPOKOHTPOJIMPOBAH Ha LEIOCTHOCTE
CPEICTBOM IoJcYeTa KOHTPOJIbHOM cymMMel o metony CRC32.

Tabnuua 8

WnenTrudrKalMoHHBIE TaHHbBIE (IPU3HAKK) 3Ha4yeHue
UnentudukaimodHoe HaumeHoBaHue [10 asw2.exe
Homep Bepcuu (naentudukanmoHHsit Homep) I10 15.08.1

1o Bepcuu 18.99.9

[udposoit upenTudukarop 110 0256C3BS **
(KOHTpOJIbHAS CYMMa HCIIOJIHAEMOT0 KOfa)
AJiropuTM BeIYMCIIeHUs uaeHTudukaropa [10 CRC32

* - 1udpoBoit uaenruduxarop IO mis ykasaHHoro Homepa Bepcuu. Ilpm
xkoMIutektauuy 1O aApyroii Bepcur B CONPOBOAUTEIHHON HOKYMEHTALMH JOJDKHBI OBbIThH
yKa3aHbl €ro HACHTU(UKALHUOHHBIE AaHHBIE Ui IIOCIEAYIOLIEr0 METPOJIOIMYECKOro
00CIyXBaHUS.

** - nudpooit ugentTudukarop [10 ans HoMepa Bepcun 15.08.1.
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[Tpu xomnnekrauuu IO gpyroil BepcMM B CONMPOBOAMUTENBHOM AOKYMEHTALMU
JNOJDKHBI OBITh yKa3aHBl ero WACHTHQHUKAIMOHHbIE JaHHbIe [UI1 [OCIEAYIOLIEro
METPOJIOTHYECKOT0 00CITyKUBaHUS.

[1O 3amuineHo 3JeKTPOHHBIM KIIOYOM OT HECAHKI[MOHMPOBAHHOTO JOCTyNa K
HacTpolKkaM. be3 3/1eKTpOHHOr0 KJro4a MoJIb30Bareh HE UMEET JOCTYNa K yNPaBiICHUIO
Cy.

3amura ITIO oT HenpegHaMepeHHBIX W NpeAHAMEPECHHBIX  M3MEHEHHH
COOTBETCTBYET YPOBHIO «cpeanuii» no P 50.2.077-2014.

1.6.2.4.1 Cucrema «paHXHpPOBaHHUS YPOBHEH IOCTyna» (pexXuMbl aIMHUHUCTPATOp-
oreparop)

[Ipy KOppeKTHOM BBOJAE Mapoyis B COOTBETCTBYIOLIEM JIUAJOrOBOM OKHE (CM.
"Onucanue npoepammer «ASW2»")  mnonp30BaTel0 NpPeAOCTaBIAIOTCS I1paBa, IPH
KOTOPBIX OH MOXET HUCIOJIE30BaTh BCe QYHKIINH TPOTPAMMBI.

1.6.2.4.2 3amura 3J1IeKTPOHHBIM KIIIOYOM

[TporpammHoe obecnieueHre «ASW2» 3amMieHo 3J1eKTPOHHBIM Kio4oM. Hamune
KJII0Ya TO3BOJISET MOJB30BaThCs BceMH Bo3MoxkHocTsMH I10. B orcyrctsue xmoua I10
paboTaeT B JEMOHCTPAlUOHHOM peXuMe W B TedyeHHWH 10 MuHyT, B paMKax KOTOPOro
BO3MOJXKHBI peann3anus BceX QyHKIMH KpoMe 3alyCKa U3MEepEeHHs CIIEKTPOB.

1.6.2.4.3 ITpoBepka KOHTPOJIBHON CyMMBI

KonTtposanHas cymma daiina orHocures k tekymmed (15.08.4) sepcun I1O.

ITpn kommiekranuu Bepcueir 10 ¢ apyruM naeHTHQUKAUUOHHBIM HOMEPOM B
COMPOBOAMTENLHON JOKYMEHTALMH NOJDKHBI OBITH YKa3aHBl ero HAEHTH(HKALHOHHLIE
JaHHbIE AJIS MOCIEeNYOIIEro METPOJIOTUIECKOT0 00CTy KUBaHHUSI.

1.6.2.5 TIO mo3BoJgeT OCYIIECTBIATE: YIpaBlIeHHe paboTOH Komiekca, Habop
CHEKTPOB B peXHME «CTapT/CTOM»; CTAOWMIM3ALMIO U KOPPEKIHIO CIIEKTPOB; KOHTPOJIb
SHEPreTHUECKOW KaTMOPOBKU; KOHTPONH (OHA; pasiW4Hble ApPYyTHe HHCTPYMEHTapUu
oTtoOpaxxeHus MpoleccoB Habopa creKTpoMeTpudeckod HHQopManuu, omnpeleieHue
3HaYCHUH OCHOBHBIX MapaMeTpoB HAaOHPAEMBIX CIEKTPOB: MOJIOKEHWE IHUKOB IIOJHOTO
MOTJIONICHHS, SHEPreTHYECKOe pa3pellieHUe, JION[ab TUKa [MOJTHOTO NOTJIOIIEHUS!.
1.6.2.6 OcHoBHble PyHkuHU [TO «cASW2»
1.6.2.6.1 Obpaborka creKTpoB
s HaxoXJeHHe HHOOPMAaTHUBHBIX Y4aCTKOB BOKPYT ITHKOB (Pa3MeTKa CIIEKTPOB),
onpeaesieHHE MOJIOKESHUH MUKOB (aBTOMATUYECKUH MOUCK ITUKOB, HHTEPAKTHBHEIA
PeXHUM U JTUHUH U3 OUOIHOTEKN);
o anmnpokcHUManus WHGOPMATHBHEIX YYACTKOB CIIEKTPa MOAENbHON QyHKIMEH 1
Hax0XAeHue napaMeTpoB THKOB;
s YCTaHOBKA rpaHul] 00paboTKH CreKTpa;
o yder QoHa;
e pacu€Tr aKTHBHOCTH,
e OTYETHI;
o pabota c 6a30l JaHHBIX CLIEKTPOB;
e pacu€T MOIIHOCTH JO3HI;
» CpaBHEHHE CIEKTPOB.
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1.6.2.6.2 PabGoTta c 0KHOM crieKTpa
e OIlEpally C 30HaMU: BBIIENEHHE, paboTa c MUKOM;
 OIepalliy ¢ MUKaMU: foOaBlneHue, ylajleHne, IPOCMOTp [apaMeTpOB [THKOB;
e HacTpoiika OKHa CIIEKTpa: OCH, LIBeTa, CeTKa rpaduKa cleKTpa, IMIKajla CIIeKTpa,
MaciitabupoBaHUe, HAIOXKEHHUE;
» paboTa ¢ HECKOJIbKUMH CIIEKTPaMH.

1.6.2.6.3 Pa6ora c ananmu3aropom
 3allyCK, OCTaHOBKa, OUHUCTKA aHAIN3aTOopa;
« TIPOBEICHHE CEpUH U3MepeHUi (pexum "ABToMat"),
e TIPOCMOTp MH(OPMAIIH O COCTOSIHUHU U MTapaMeTpax aHaJN3aTopa;
e PpEIaKTHpOBaHHWE MMapaMeTPOB CIIEKTPOMETPUUYECKOI0 TPaKTa.

1.6.2.7 ®opmart (aiina cnexrpa

JlaHHBIE CIIeKTpa XpaHsATcs B ¢aiinax ¢ pacmmperueM ".asw”, ".ixt".

1.6.2.8 Crmcok NHKOB KaK pe3yJbTaT TMOUCKA CONEpXKHUTCS B (aitme ¢ TeM xe
Ha3BaHUEM, YTO U CIIEKTP, HO C pacliupeHueM ".asr”.

1.6.3. [IporpammHoe obecnieuenne «Ge Spectra Analysis System» - GeSAS.

1.6.3.1. IIporpammHoe obecnieuenneM GeSAS (nanee — [10 GeSAS) npennasnadeHo
A ynpasnenus pabotoit kommiekca Oxo ITAK. Onucanne 10 GeSAS npencrasieHo B
[Ipuioxenun 8.

1.6.3.2.TI0O GeSAS npeaHasHaueHo s olOecrneueHuss  QYHKIHMOHUPOBAHUS
KOMIUIEKCa 4Yepe3 NEPCOHAIBHBIN KOMIBIOTEP M TO3BOJSET PEaM30BBIBATH MPOIECCHI
HaKOIUIeHUs, oToOpaxxeHus, 00paboTKi HHGOPMAaLIMK U BHIBOAA PE3YJIbTATOB aHalW3a Ha
BHEILIHHE YCTPONCTBA IEPCOHATBHOI0 KOMIIBIOTEpA.

1.6.3.4. B mporpammHOM of0ecnieueHud GeSAS uMeercss OIWH METPONOTHYECKU
3HaYMMBIA MoAyib GeSAS.exe. Monynb MoXeT OBITh IPOKOHTPOJHUPOBaH Ha LEIOCTHOCTh
CPENCTBOM Mo CYeTa KOHTpOIbHOM CyMMBI o MeToy CRC32.

Tabmuua 9
WnenTndukauronnsle JaHHBIE (IIPU3HAKH ) 3HaveHue
Wnentudukannonnoe HanmeHoBaHue [10 GeSAS.exe
Howmep Bepcun (naenTudukanuonssiid Homep) 10 0.2.bl u BbLIIE
Iudposoii unenrudukarop I10 68B0O10SF *
(KOHTpOJIbHAs CyMMa HCIIQJIHAEMOTO KOJa)
AnroputM BerunciieHus uaentudukaropa [10 CRC32

* - mudposoit uneHtudmkarop IO mns ykaszanHoro Homepa Bepcuu. Ilpwm

xomiuiektauuy 110 apyroit Bepcuu B COMPOBOAUTENLHONW JOKYMEHTALlUU JOJDKHBE OBITH
yKa3aHbl €ro WAECHTU(QUKAIOHHBIE NaHHBE Ui IOCIEHYIOUIEr0 METPOJIOTHYECKOro
o0 ciTy)XKUBaHUS.

** - nudpoBoit upentudukarop IO mns Homepa Bepcuu 15.08.1.  Ilpwm

xomiiekrauuy [10 Apyro# Bepcuu B CONPOBOAUTENBHON AOKYMEHTAlMU OJDKHBI OBITH
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yKa3aHel €ro MICHTU(QHUKALMOHHBIE JaHHBIE IJIS MOCIEAYIOUIEr0 METPOJIOrHYECKOIo
o0cTy>XKHBaHUA.

IO 3amumeHo 31eKTPOHHEIM KIIIOUOM OT HECAHKIHOHMPOBAHHOIO JJOCTYyNa K
HacTpo#ikaM. be3 351eKTpoHHOro Kioua IoJjis30BaTelb He UMEET JAOCTYIA K YIpaBIeHHIO
CY.

3amura IIO or HenmpegHaMepeHHBIX W TNpeJHAMEPEHHBIX  U3MEHEHHH
COOTBETCTBYET YpoBHIO «cpegHuii» mo P 50.2.077-2014.

3amuta [IO oT HempemgHaMepeHHBIX W IpPEAHAMEPEHHBIX  W3MEHEHHi
OCYIIECTBJIIETCA CICAYIOMUMHU METOJaMHU:

- CHCTeMa «pPaHXXMpPOBaHUSA YPOBHeH JocTyna» (peXHMbl aJIMUHHCTPATOp —
oreparop);

- 3AIUTa 3JIEKTPOHHBIM KIIIOYOM;

- [IpOBEpKa KOHTPOJIBHOU CyMMEL.

1.6.2.4.1 Cucrema «paHXXupoBaHHs YpPOBHe# qocTyma» (pexuMbl aIMHHUCTPATOP-
oreparop)

ITpu BeIGOpe paspena Hactpoek [0 «Pa3pemuTs HCIIONB30BaTh PacIIMPEHHLIH
peXuM H3MepeHHs/00paboTKH» W KOPPEKTHOM BBOJE MApOJd B COOTBETCTBYIOLIEM
nuajnoropoM okHe (cM. IlpunoxeHue 8), monb3oBaTenio MPeNOCTABIAIOTCS IIpaBa, Npu
KOTOPBIX OH MOXET UCIIONB30BaTh BCE (PYHKIIUHU POTPAMMEI.

1.6.2.4.2 3amuTa 31€KTPOHHEIM KITIOYOM

I1O GeSAS 3amumeHo SNEeKTPOHHBIM Kmo4oM. Haiwuue Kimoya IO3BOJISET
N0JbB30BaThcsl BceMH Bo3MOXHocTAMH [IO u mpoBepsieTcs xaxablii pa3 Ipu 3alycke
UCIIOJIHAEMOr o KOoJia U IIpH 3aIrycKe ouepegHoro usMepeHus. B orcyrerBue kimoyva [10 He
(bYHKIIHOHHUPYET.

1.6.2.4.3 ITpoBepka KOHTPOJBHON CYMMBI

WnenTuduxannodHoe HauMeHoBaHHe, HoMep Bepcuun IIO wu  dakruyeckas
KOHTPOJIbHAs! CyMMa HCIIOJHSIEMOro Koja oToOpaXkaloTCs B COOTBETCTBYIOLIEM OKHE IO
KOMaHJe II0Jb30BaTelli — IMpH BBI30BE II0JB30BaTeNeM pasjesia TIJIaBHOTO MEHIO
«CrnpaBka->0 nporpamme» [10 (cm. ITpunoxenue 8).

Dakruueckas KoHTpoapHasds cymma CRC32 wucnomHseMoro koxa MoOXeT ObITh
[IpOBEpeHa C IMOMOMIBI0 BHEWHUX mnporpamMM maua Windows, HCIOIB3YIOLUINX
crangapTHeii nonudoM EDB88320h/4C11DB7h (HashTab, TotalCommander u 1.11.).

KonrponbHas cymma ¢alina, ykasanHasg B Tabmuue 9, orHocurcs K Tekyuiei (0.2bl)
Bepcuu [10.

Ilpu xommuexrauuu Bepcueit I10 ¢ apyruM HIeHTH()UKALWOHHBEIM HOMEPOM B
COTNIPOBOJIMTEIILHON JOKYMEHTALMK YKa3bIBAIOTCS €ro HAeHTU(UKAIIMOHHbIE JaHHBIE IS
TNIOCJIEYIOIIEr0 METPOJIOTHYECKOTO 00CTY KUBaHMUS.

1.6.2.5 T1IO GeSAS mo3BOJseT OCYLIECTBIATH: yNpaBiieHHe paboTOl KOMILIEKCa;
HabOp CIIEKTPOB B pEXHME «CTApT/CTOM»;, CTaOHIIM3aLMI0 M KOPPEKIHMIO CIEKTPOB;
KOHTPOJIb  JHEPreTU4ecKOW KanuOpOBKH; KOHTPOJL (OHA; pa3iuyHbie JApyrUe
UHCTPYMEHTapUU O0TOOpaXXeHUs NpoleccoB Habopa CIEKTPOMETPUYECKOl HHPOpMaIHH,
ompejefeHre 3HaYeHUH OCHOBHBIX MapaMeTpPoB HaOHpaeMBIX CIIEKTPOB: IOJOXEHHE
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ITHKOB IIOJIHOT'O INOTJIOIIEHUSA, JHEPIreTHYECKOoEe pa3peuieHue, miaolanab IHKa II0JTHOI'O
TMMOTJIOILCHHUSI.

1.6.3 OcHoBHble dyHkuuH [1O GeSAS.
1.6.3.1. Ynpasnenue pa6otoii ciekrpomeTpuueckoro yerpoiictsa (CY).
e 3allyCK, OCTaHOBKa, oyucTtka CY;
¢ TIpOBEJICHHE CEPUH U3MepeHUit (pexuM "ABToMat");
¢ TIPOCMOTP HHGOPMALUH O COCTOSIHUH U TTapaMeTpax aHaIU3aTopa;
¢ PeNaKTHPOBaHHE NapaMeTPOB CIEKTPOMETPHIECKOTO TPAKTA.

1.6.3.2. Kanu6bpoBku ClieKTpOMeTpa u pa3iu4HBIE OIPABKH.
e KaTMOPOBKH 10 SHEPI'HH;
e KanuOpoBKH 1o GpopMe ITHKa;
» KaluOpOBKH O 3(pHEeKTUBHOCTH B ITHKE IOJHOTO TIOTJIOMIEHHUS;
« KaTMOPOBKH IO MOJHOM 3¢ (HEKTUBHOCTH;
 KanuOpOBKH MO 3P HEKTUBHOCTH B MUKAaX UCTHHHEIX COBIAECHUIL;
o KanMOpPOBKH IO 3G PEeKTUBHOCTH B MMHKaX CAyYalHEIX COBIANEHHH;
* KanuOpOBKH 10 3G (HEKTUBHOCTH B MUKaX OJHOKPATHOM U IBYKPAaTHOM yTeuek;
+ TIOIPaBKH Ha 3()(eKT HCTUHHOI'O CYMMUPOBAHHUS;
 TONpPaBKH Ha 3¢ GeKT ClIy4yaiflHOro CyMMHpPOBaHHS,
 TIOTIPaBKH Ha CaMOIIOIVIONIEHHE U JIEMEHTHBIH COCTaB cueTHOro 0bOpaslia;
+ TIONIpaBKa Ha pacnaj 3a BpeMs H3MepeHHus;
« TIONpaBKHU Ha ¢OH.

1.6.3.3. PanuoHYKJIHOHEIN aHATHS.

 HMIEHTUDUKALMSA PaTHOHYKIIHIOB, HAXOIALIUXCS B CYETHOM 00pasLie;

 OIpeJe/ieHHe aKTUBHOCTH PaJHOHYKIIUI0B, 0OHapY>KEHHEIX B CYETHOM 00pa3siie;

e pa3fesibHasg OLIEHKa CTaTUCTHYECKOM U CHCTEMaTHYECKOH COCTaBJISION[HUX
NIOTPEIIHOCTH aKTUBHOCTH;

* OLEHKa aKTHBHOCTH PaJHOHYKIHIOB HE OOHapyKE€HHBIX B CYETHOM 00pa3lle;

o OOBEKTHBHBI aHaNM3 KayecTBa OOpaOOTKHM KaXIOro CIEKTpa Ha OCHOBE
napameTpoB «Iloka3zatesp kauectBa QF» u «J{ucbanancy;

» UHTEJIEKTYyallbHass (QYHKIMS KOPPEKTHPOBKH OHOIHOTEKH pPaJdOHYKIHAOB Ha
OCHOBE pe3yJIETaTOB aHaju3a KadyecTBa 00pabOTKHM CIieKTpa ¢ HCII0JIb30BaHHEM
napaMeTpoB «Iloka3saTess kauectBa QF» u «J{ucGamancy;

« (GOpMHpOBaHHUE OTYETOB;

 (opmupoBanue 6a3bl JaHHEIX PE3YJILTATOB PaJAUOHYKIHIHOIO aHAJIH3A.

1.6.3.4. ®opwmar ¢aiina ciektpa

JlaHHEIe CTIeKTpa XpaHsATCs B Qaiiax ¢ paciIUpeHHeM «spa» U «spz». Paitn dopmara
«Spz» MpeACTaBiseT co00H KoMIeKLHo (aiiioB, conepamux HHOOPMALIHIO O CIEKTpE,
npoOONOAroTOBKE W pe3yibTaTax aHamm3a (00paGoTkKM) cmekTpa. DopMarsl
BBIILICYKa3aHHEIX QaiiioB onucaHsl B [Ipunoxkenuu 8.
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1.7. CPEACTBA U3MEPEHMUSI, HTHCTPYMEHT U IPUHAJJIEXKHOCTH

1.7.1. PaboTa M KOHCTPYKHHs KOMIUIEKCA YCTPOEHEI TaKHM 00pa3oM, uYTO
Il yCTaHOBKHU M MOHTaXka KomIuiekca Oko ITAK cpencrBa usmepenus ne TpeGyroTcs.

1.7.2. Ins BBIABNEeHHs HEUCIpaBHOCTeM, cornacHo Tabnume 15 HacTosmero
PYKOBOZICTBa HEOOXOIUMBI CPEACTBa U3MepeHHs, YKazauHeie B Tabnuue 10.

Tabnuua 10.

Juamnazon
Knacc Tounoctn/
HanmMeHnoBanue nmputopa U3MepPSeMBIX
MIOrPEIHOCTh

BEJIUYUH
BonsT™MeTp mepemMeHHOro TOKa 1o 250B 0,5
BoneT™MeTp mocTOSHHOrO TOKa 10350 B 0,5
ONeKTpOoHHBIA ocrusuiorpad 0-30 B +10%

1.8. MAPKHUPOBKA U INIOMBUPOBAHUE

1.8.1. Ha xoMmuiekce JOKHEBI OBITH HAHECEHBI ClIEAYIONINE HAAIIHCH:
1.8.1.1. Ha xopnyc B]] npukpensitorcst Tabnuuka, KOTOpas COAEPKUT CIEAYIONIE
MapKHpOBOYHBIE 0003HaUEHMS:
® TOBapHBI 3HaK U3TOTOBUTES,
e 0603HaueHHe BapUaHTa MCIIOJIHEHHS;
® 3aBOJICKOH HOMED;
® 3HaK yTBEPXKJEHHUS TUIA CPEICTB U3MEPEHU.
1.8.1.2. Ha xopmyc CVY mnpukpemnsercs Tabnuuka, cofepialive Clieaylonue
MapKHpOBOYHbIe 0003HavyeHus (puc. 7, 8 u 9):
- TOBapHBI} 3HaK MU 0003HAYEHHE TIPEAIPUATHA-U3TOTOBUTENLS;
- YCIOBHOe 0003HaueHHUe YCTPOICTBa;
- 3aBOJICKOM HOMEp YCTPOMHCTBa [0 CUCTEMe HyMepaliy MpeaNpUATHSI-
U3rOTOBUTES,
- TOJ U3rOTOBJICHMS.
1.8.1.3. ITnoMOBI OKHBEI OBITH YCTAHOBJNEHBI HA CTBIKE MEXIY 3JJIEMEHTaMH
KoHCTpyKIuM Kopryca b/I. IInomGupoBanue npon3BoguTCs MyTeM HakieHKu GyMaXcHOM
METKH C JIOTOTHIIOM IIPOM3BOAUTENS, pa3pyllarolleiicst pH MOMbITKE BCKPBITHS KOpIyca
kommekca. Hapymenue niom6 npoucxoaur npu pa3bopke Kopryca.
1.8.1.4. B cnyyae HapyumleHuss TIOMOBl TNpPEANpPHATHE-IIOCTABIIMK  BIIPABE
OTKa3aThCs OT FapaHTUMHOIO peMOHTA KOMILIEKCa.
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1.9. IKCIINTYATAIIMOHHBIE OTPAHUYEHUS

1.9.1. Ilpy mpoBeAeHUH UCTIBITAHUH M KCIUTyaTallU¥ KOMILIEKCA ¢ HCIIOIb30BaHHEM
00pa3slLOBbIX MJIM  TEXHONOIMYECKHX HCTOYHHKOB HOHU3UPYIOLIMX  M3Iy4eHHIl
pykoBoACTBOBaThCs  «OCHOBHBIMH  CaHHTapHBIMH  [paBWIaMH  00OecIeueHMs
panuauronson 6ezonacmoctn  OCITOPB-99/2010» wu «Hopmamu paavalldOHHOMN
6esonacuoctu HPE-99/2009».

1.9.2. 3anpemaercss NpPOU3BOAUTH 3aMeHy MpeJOXpPaHUTENeH, NOAKIIOYeHHe U
OTKJIIOYEHHE YCTPOMCTB BO BKIIIOUEHHOM COCTOSIHHH KOMILIEKCA.

1.9.3. Ilpu pabote HE06X0AUMO COOMIONATD CIIEAYIOIHE MEPH! MIPEIOCTOPONKHOCTH:

- HCNpaBHOCTh Kalened muTaHMA On0OKa HETEKTHPOBAHUS U  IJIEKTPOHHOM
anmnaparypel JOJDKHA PEryJspHO MPOBEPATHCS, MpPH 3TOM 0co00€ BHHMAaHHE Clefyer
OOpaTHTh Ha HaJEXHOCTB COCAMHEHHS KOPITYCHBIX JKHJI M KPaHOB Kabenei;

- Npu coepuHeHud bJl ¢ mocnelyroliuM CHEKTPOMETPHYECKHM TPaKTOM, CHadaja
HeoOXoauMo Bce Kabenmu couneHuTh ¢ BJI, a 3aTeM ¢ COOTBETCTBYIOIIMMHU OCTANbHBIMH
MOJyJISIMU CTIEKTPOMETPHUYECKOIO TPAKTa, KOTOPHIE JOJKHBI OBITh OTKIIOYEHE] OT CETH;

- obpaienne ¢ bJ] Tpebyer ocoboit ocropoxunocTr. HeoGx0oaumMo n3berars peskux
TOYKOB U YIapoOB,;

- JJIEMEHTHI KOHCTPYKIMH 3amuThl H3K uMeror Oonbioit coGcTBEHHEIHM Bec (Maccy).
CO0pKy NOMmKHEI OCYLIECTBIATE HE MEHEE ABYX YENIOBEK, IPH COOIIOAeHHH 0cob0i
OCTOPOKHOCTH, CTPOT'O BBHINOJIHSASA TPeOOBaHUS HACTOSIIETO PYKOBOJACTBA.

1.9.4. B cny4ae wucnone3oBaHus A8 OxnaxaeHus bJ| KMAKEM  a30ToOM,
HaXo[sIIIMMCS B cocye Jlproapa He0OX0IUMO KOHTPOIUPOBATh MojioxeHue pyuku b1, B
cllydae, €Clid pydKa HaXOJMTCs MoA cocycoM Jlproapa XUAKUH a30T HAYHET BBLIMBATHCS
HapYXy.

1.9.5. Ilpu pabote HEoOX0nMMO cOONIOAATH CAEAYIOLIME MEPHI IPEAOCTOPOKHOCTH:!

— CJICAWTH 33 HAIMYUEM XHUIKOTOo a30Ta B cocyne Jpoapa;

— BKJIIOYaTh, BBIKIIOYATh M pEryiaupoBaTh HanpsbkeHHe Ha bJl Tonbko npu
BKJIFOYEHHOM nuTanuu IV,

— BEJIMYMHA BBICOKOTO HAMpsDKEHUsl nuraHus Ha bBJl noipkHA COOTBETCTBOBATH
3HAYEHUIO, YKa3aHHOMY B JOKyMEHTAIIMH Ha HETO;

— B ClIy4ae aBapUHHOTO BHIK/IIOYEHHs HaNpsDKeHUs nutaHusa Ha Bl HeoOxommmo
CPOYHO OTKJIFOYUTH HCTOYHUK IMUTAHUS OT CETU U, He BBIKJIIOYas HCTOUHHUKA nuTanus ITY,
NOCTaBUTh PETYNIATOP HaNpsLKEeHUs nutanus bl B HyneBoe monoxeHue;

— B ClTy4ae aBapHiTHOr'0 BBIKIIOYEHUS HanpspDkeHus mutanus 1Y npu BKIIOYEHHOM
nutanud Ha bJI, HanpspkeHHe HCTOYHHMKA NHTaHHS JETEKTOpa CJIEAYeT IUIABHO
YMEHBIINTD 10 HYJIs, @ 3aTE€M BBIKIIIOYUTH €r0;

— B Clly4ae IIOSABJCHUS HWHES WM MNPU3HAKOB OTIOTeBaHMs (IIOSBIECHHE Kallejhb
BJIaTM) Ha MOBEPXHOCTH KPBINKKA WIM (aHua KPUOCTAaTa, KOTOPHIE BO3MOXKHBEI IIPH
PE3KUX M3MEHEHHSX BIIAXXKHOCTH M TEMIIEPATyphl BO3JyXa CIEAYeT MPOTEPETH BJaKHLIE
TIOBEPXHOCTH MATKOH TKAHBIO, CMOYEHHOM 3THUJIOBBIM CIIHPTOM H AATh IPOCOXHYTh.
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1.9.6. I'mybokoe oxnaxxneHue W oOMep3aHHe MOBEPXHOCTH KPBIMIKA MU (UlaHla
KpHOCTaTa CBUIETELCTBYET O IIOTEPE BaKyyMa B KpUOCTaTe, B 3TOM ClTydae HEOOXOAUMO
CPOYHO CBA3aTECS C MIOCTABIIMKOM ISl IOJIyYE€HUS KOHCYJIBTaIHH.
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1.10. ACITIOJIb30BAHUE 11O HASHAYEHHAIO

1.10.1. PacniakoBaTh Bce yCTPOHUCTBa, BXOAALIHE B COCTAB KOMILIEKCA, ¥ IIPOU3BECTH
HX BHEIIHUN OCMOTP.

1.10.2. lns  cOopku KOMIUIEKCA HEOOXOAUMO  MOJB30BAaThCS  HACTOSIIUM
PYKOBOJCTBOM IO 3KCIUTyaTalllid U €ro NPUIOKESHHSIMH.

1.10.3. CobpaTh KOMILIEKC, BBIIOJIHKUB CIIEAYIONIUE ONEPALUU:

1.10.4. Ins BapuanTOB MCIoMHeHHs komiuiekca ko ITAK-01-3, Dxo [TAK-02-3,
Oxo ITAK-03-3 ocymecTBUTh c60pKy cBHHIOBOM 3amuTel H3K Ha paccTosnuu He Gonee
0.5 M ot pa6oyero cTos1a, Ha KOTOPOM Gy AET IIOMELIEH CIIEKTPOMETPUYECKHUI TPAKT.

1.10.5. Iopsimok paboThl s BapHaHTOB MCIOMHEHHs KomIulekca Jxo ITAK-01-3,
ko [TAK-02-3, Dko ITAK-03-3.

1.10.6. Ycranoska B/ B cocyn JIploapa U 3aI0JIHEHHE CHCTEMBI XKUIKAM a30TOM.

1.10.6.1. Ha 6onbune paccrosiuus b/l TpancropTHpyeTCs OTAENBHO OT COCYAA

Hproapa.
1.10.6.2. Pacnaxyiite B/l u cocyn [lproapa coriaCHO HHCTPYKIHH 110 PACIIAKOBKE.

BHUMAHHE: Hacmosamenvho pekomeHdyem COXPaHUume OPUSUHANLHYIO YRAKOEKY,
M.K. 8 ciyuae 8o3epama 060py006aHUA HA 2APAHMUUHbBL PEMOHM UNU 0BCLYHCUBAHUE
BbI JJOJDKHBI ucnonssoeams opuzunanehyio ynakoexy! B npomusnom cryuae vl
PUCKyeme nomepsambo 2apanmuio Ha pemornm u 0bcaydcuearue 060py0oeanus.,

1.10.6.3. HanonauTe Temmsii cocy J{proapa ®UIKUM a30TOM IpuMepHo Ha 20%.
1.10.6.4. Korna HHTEHCUBHOE BBIJIEIECHHE [IAPOB a30Ta MPEKPATUTCS, IOMECTHUTE
xnagonposoa bJI BMecTe ¢ pe3anHoBOi npoGko#t B cocyn Aproapa.

1.10.6.5. lo3anonuure cocya Jlproapa 10 HaIlOJIHEHHUSI.

1.10.6.6. Iocne 3anuBKu 6J10Ka AETEKTHPOBAHKSA XUAKAM a30TOM HEOOXOIHMO

BBDKAATh 8 4acCOB JI0 NOJIHOHM CTaOWINM3alUH TEIUIOBOTO PEeXKUMa AETEKTOpa.

1.10.7. Hopsanox Bxmovenus bJI:

1.10.7.1. Tlogkmo4yMTh CTaHAAPTHBIE KAa0ENHd K COOTBETCTBYIOLIMM pa3beMam
HCIIOJIE3YEMOTO CIIEKTPOMETPA;

1.10.7.2. ITonaTe HM3KOBONBTHOE NUTaHHE +12B Ha npexycunuTens;

1.10.7.3. Ilonate nHa B/l BeIcOKOE HaNpsDKEHHE, YKa3aHHOE B €ro JOKYMEHTAIHHU, CO
CKOpocCThIO HE Hosee 50 B/cek;

Brumanue! Ilpu nodaue evicoxozo Hanpsowcenus na BJ] neobxodumo crnedums 3a
cocmosaHuem kpacHoz2o unouxamopa “High Rate”. Ilpu Hopmanenoti pabome on
KpamKo8pemMeHHO 3azopaemcs Ha epema ne bonee 10-30 cex. Ecau oice smom unouxkamop
He 2acHem, 3mo o3Hauaem agapuiHyio cumyayulo. Beikmouume numanue b/ u
CBANCUMECH C NOCMABUUKOM.

1.10.7.4. Bepxmate 30 MUHYT I8 CTaOWIM3aLMH PEXHMOB JETEKTOpa H
NpeayCUITATENS, 3aTeM IIPUCTYNIUTD K pabore.

1.10.8. Hopsanok Beikmodenus b/

- CHATB BBICOKO€ HanpsixkeHue ¢ b/l co ckopoctsio He Gonee 50 B/cek;
- CHTh HH3KOBOJIETHOE NHUTaHue £12 B ¢ npexgycuurens.
1.10.9. Ycranosuts B/] BHyTpH cBHHII0BO# 3amuTse H3K.
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1.10.10. KoMmniexc He peKOMEHAYyeTCs YCTaHaBIMBAaTh PSIAOM C CHUIBHOTOYHOH
anmapaTypol, coszjarouieit 6oJpIIde MOMeXH (CUIOBbIE M CBapOYHbIE TpaHCHOpPMaTopsl,
3NEeKTPOJBUTaTEeNH U Ip.).

1.10.11. IlogxnounTe NPHUHTEP K KOMIBIOTEPY C IOMOIIBIO COOTBETCTBYIOILEIO
xabens.

1.10.12. TTogxmounts ¢ noMousio USB-kabens Bl k nepcoHaI HOMY KOMIIBIOTEDY .

1.10.13. Iopsiaok Briaouenus kommiexca Jxo [TAK-01.

1.10.13.1. ITocne 3aBepuicHHs KOMMYyTalWH anmapaTHBIX 4YacTeHd, AJs BKIIIOYEHHS
KOMIUIEKCa HEOOXOIUMO BBINIOJIHUTE ClIeAYIOLIUE 1eHCTBUS:

— nomectuTe b/l Ha MIOCKyIO TOBEPXHOCTS;

— OTKPYTHTE KJallaH JUis 3aIMBKH XKHUJIKOro a3oTa u3 cocyna eroapa (cM. Puc. 17);

@ Kxonka
M BKITIOYeHUA
aucnnen
Knanax .
ans
3anmMBKH

4

KHonka
BKNIOYEHUA
KoMMnrekKca

Puc.17. Pacnionoxenue yrpasistolnux seMeHToB Jxo [TAK-01.

— BCTaBbTe BOPOHKY JUIS XKUIKOIO a30Ta B cocyn Jlproapa;

— 3anojHuTe [[ploap KUAKAM a30TOM A0 INOJHOIO HAlOJHEHUS;

— 3aKpyTHUTe KjanaH (BpeMs JOCTHXeHHUs pabouux TeMreparyp He MeHee 1.5
yaca);

— OTKpYTHUTE KJalaH 3aJUBKU U HanonHuTe [{proap emé pas 10 MOJIHOIo
3aIoJIHEHUS;

— 3aKpyTHUTe Kjalnas;

— nepeBepHUTe B] Tak, 4TOOBI KJIanaH CMOTpeN BEPTUKAIBHO BHU3 U IOAEPKUTE B
TedeHue 10 c, YTOOBI a30T Havyall CTpaBIMBAThCS Yepe3 KialaH BHU3;

— nepeBepHure bJ] o6patHo B pabouee nosnoxeHue;
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— IOCTaBTe CMEHHYIO OaTapero;

— CHUMHUTE BEPXHIOIO 33/IHIOI0 KPBILIKY CIIEKTPOMETpa U COeTHHUTe Darapero K
pa3bEMy NUTaHUSA BHYTPH KOMILIEKCa;

— TOACOEJUHHTE BHEIIHee 3apAIHOe YCTPOUCTBO (IS 3TOr0 CHUMHUTE HIDKHIOIO
3a[HIOI0 KPBINIKY KOMIUIEKCAa U COeHHUTE 3apJHOE YCTPOMCTBO K COOTBETCTRYIOLIEMY
KOHHEKTOPY ),

— BKJIIOYHTE 3apsATHOE YCTPOHCTBO;
— HaXMMHTE U yIep>KUBAlTE KHOIKY BKJIIOYEeHHUs nuciuies (cM. Puc. 17);

— BKJIIOYHTE KOMIUIEKC, Ha)kKaB COOTBETCTBYIOLIYIO KHOTIKY BKIItoueHus (cM. Puc.
17 - Ha KHOIIKe 3aropuTcs 3eNEHBINA ANON);

— JOXIWUTECh NOSIBIEHUS HA DKpaHe AUCILIess MEHIO yCTaHOBOK (cM. Puc. 18).

Jetexrop s | PaccTonnve

Napame o usMepenud Pexum Haﬁopa
bubnuoreka :

Bpems Habopa

FeomeTtpus ol MKA

Paccrosiine SINE MapameTpb!

- - Nrvren

L

Puc. 18. MeHI0 ycTaHOBOK.

1.10.13.2. OnucaHue MEHIO YCTaHOBOK:

~ B BepXHEH 4acTH OKHA O0TOOpaXKaroTCs: naTa, BpeMs, Ha3BaHWe OKHA, COCTOSHUE
oxnaxnenus bJl, cocrosnue coenuHenus MKA, curnan paguanuu, COCTOSHUE BbICOKOI'O
Hanpspkenus, uaaukarop GPS u émkoctu 6arapeit;

— B IEHTPaJbHOMN 4aCTH PacCOJOKEHBI CIEAYIOIIHE CEHCOPHO-aKTUBHbIE OKHA
(OKHa yCTaHOBOK U3MEpEeHHH, OKHa ycTaHOBOK MKA, npyrue ycTaHOBKH U
IOAKITIOYEHHE);

I I

MHuia v BRpcni
Ipyroe P

Hata u Bpems LwpoTa

LLiupoTa HonroTa

LlonroTa Mopor po3bl

Mepknouyedue

flopor no3bi

[a)

Crnextp

Puc. 19. MeHro ycTaHOBOK.

1.10.13.3. U3MeHeHUs yCTaHOBOK:
~ J1 U3MEHEHHs yCTAaHOBKH H&XXMHUTE COOTBETCTBYIOLIEE OKHO;
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— JUI IEPEMEIIEHUS 110 YCTAaHOBKAM IIPOKPYTUTE SKpaH BBEPX WM BHU3.

1.10.13.4. HabGop cnexkrpa MoxeT OBITh NPOM3BEAEH TOJBKO KOrJa METEKTOP
OXJIaXIEH B TeyeHue 1.5 dacoB mociie MOJHOIO 3aIlOJHEHUS XHUIKUM a30TOM.
Ilepe3anosHeHne >XUAKUM a30TOM MOXET OBITh BBIINIOJIHEHO HE JOXKUAAACH MOJHOTO
€ro UCIIapeHHUs.

1.10.13.5. Bce onepanuu ¢ KOMIUIEKCOM KPOMe BKIIFOUYEHMS BEICOKOTO HalpsKEHUs!
1 Habopa cliekTpa MOTryT OBITh BBITIOJIHEHE! 6e3 oxnaxaenus b1

1.10.14. ITopsigox paGoThl.

1.10.14.1. Ilpu HeoO6XOHUMOCTH W3MEHMTE COOTBETCTBYIOIIEE OKHO B MEHIO
ycTaHoBoK. Eciu HeoOxoauMo cOpPOCUTh YCTAHOBKM I10 YMOJYaHMIO BOMIMUTE B MEHIO
IHapamerpsl 1 HaxxMuTe KHOTIKY 3aBoackHe B roJie Ilpeaycranoskn MKA.

PaccTosiHue MNpegycrtanoskn MKA

3aBofcKue

Pexum nabopa

MKA
Kanano! ALLN

Bpemsa Habopa
MKA

MapameTpbi Lot ven, on oo fARY, kaw
Fleren NBY, kaH

Puc. 20. C6poc ycTaHOBOK.

1.10.14.2. HaGop cnektpa. B Meno YcranoBku Haxmute Cnekrp. [Ins HabGopa
CriekTpa HakMuTe KHONKy Ctapt. JIns oyncTky HaOpaHHOrO CIEKTPa HAXMUTE KHOIIKY
Ouyncturs. IlpoBeppTe TeKymue mapamerpbl. IS CMEHBl IapaMeTPOB HAaXMHTE
H3mennts. Haxxmute kHonky Crapt nis HaGopa criekTpa.

Pt g us i SRV AN 0
MNupameTpoi Mamepenus

Puc. 21. Ha6op cnextpa.

HarennTy Crapt

1.10.14.3. Jlnst ocTaHOBKY Habopa CHEKTpa HaxMuTe KHONIKY CTom.
1.10.14.4. Amnanus cnekrtpa. B BepxHeit yactu oTobpaxarorcs PeansHoe Bpems (P:)
i XXuboe Bpema(XK:), MéptBoe BpeMs (M:) 4 CKOPOCTh CHeTa.
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1.10.14.5. Haxwmure kHonky CoxpaHHTb i COXpaHeHHs crnektpa. M + u M —
KHOTIKM JJIS YMEHBIIEHHWs] WIM YBeJIWYeHMs Maciutaba B obsiactu Kypcopa. Haxmure

kHonky Kypcop mis ero asimxenus. [BixeHue Kypcopa OCYIIECTBIETCS MPOKPYTKOH
dKpaHa BIIPaBO WIH BJIEBO.

1.10.14.6. Haxmurte xHonky ChekTp AN IepeMelleHHs BCEro O0ToOpaXaeMmoro

cniekTpa. s Toro 4ytoOBl YBUAETHh NOTIOJIHHMTENbHBIE OIMIUH, NPOKPYTHUTE dKPaH BBEPX
WM BHU3 CIIpaBa.

Poo0a8us Mo 0w

P

Tisths

y
H
(] , 14
a0
[ERE) e P
‘
:

Visitho
Pud Pt P IR1H)

Coxpaniib Gaitn Hacrpoiku
Puc. 22. Bzaumoneiicteus ¢ merro CITEKTP.

1.10.14.7. YroObl u3mMeHuTh MacmTad ocM X OT KaHAJNOB K 3HEPIHH, HaXMHTE

KHONIKY K3B. Uro0b1 u3MeHuTh Macmrtad ocu Y OT JIMHEHHOro K JiorapubMHYecKOMYy,
Ha)XMUTE KHOIIKY JIOT.

0 A 98%

P00 18 05 Hyxingy I pynina ‘;/\»\nmmor;m[L Horp | dlo3a, Y%

Loy H
Conn
H

IS H

P b il“ | :
[H RN [P FARTE I AR

TR

00

f
|
|
i
| 3.5
i

Misxu Haszapg

[ITEIUITINTN - S A 98%

M Unepnist wobB 0 Hnoawgs - Hloip Hyrongy

o ueprus o8] Hnowane | FwHM | EWIM | Cuer | Hyomg
i ! I -

‘ «’!J’}’l o 7226

|
/(|
1)
|

Axwshocte  Hasag

Puc. 23. UadopMaunonnas tabiaumna.
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1.10.14.8. Haxwmure xHonky Mu¢o, urolbl yBuaeTh Tabnuuy uHGOPMALMHU IO
aktuBHOCTH. Haxxmure xHonky IInkm B okHe uH(boOpManuu 1o aKTUBHOCTH, YTOOBI
OTKpHIT Tabnuiy ¢ umHpopManuell NUKOB HYKIuAoB. HaxmuTe kHomky Alt, 4ToOLI
YBUIETH JONOJHUTENbHYIO nHpopMmauuro nmukoB (FWHM u FWTM).

1.10.14.9. KamubpoBka cnektpa. [Ini kaiuOpOBKM CHOEKTpa HaXMHTE KHOIKY
Kann6p. Beibepure B kaquOpoBKY U ClieyiTe HHCTPYKUUAM, KOTOPbIe 0TOOpaKaroTcst
Hajx crektpoM. Haxxmure KHONKYy « >>» i CIENYIOIIETo Iiara M KHOMKY «<<» s
oTtMeHsl | mara Haszaa. Haxmure kHONKy Buixoa, uToObI BEIUTH U3 MOAYIIA KaIHOPOBKHU.

Buibepute
criocot kanubposku

Puc. 24. Kanu6poBxka cnekrpa.

1.10.14.10. CoxpaHeHHe cnexTpa.

1.10.14.10.1. Ytobsl coxpaHWUTh creKTp Haxmurte KHOonkKy COXpaHHTH B MEHIO
CIIEKTP.

1.10.14.10.2. Beegute nHGOpMaLHIO B COOTBETCTBYIOILEE OKHO Ha)KaTHEM Ha HETrO U
HaxxMuTe COXpaHHTh.

JH GHAC CORDABITEN CO CREKTPGM

Puc. 25. Coxpanenue cnekrpa.

1.10.14.11. 3arpy3ka cnektpa. [lns 3arpy3kd crekTpa HaxmuTe KHonky ®aiua B
MmeHio CIIEKTP. Bribepute ¢aiin criekTpa NMpPOKPYTKOH BBEPX WMJIM BHH3 CIIHCKA U
HaXXMUTE COOTBETCTBYIOLIee UMS (aiiia, 3aTeM HAXKMUTE KHONKY 3arpy3uTh.
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#

Beihe it e s B alanmmaa

Am-241_point_10cm.spe

background spe

calibration.spe

Zarpy e Hlasag

Puc. 26. 3arpyska cnexTpa.

1.10.14.12. Amnanu3 3arpyxeHHOro crektpa. Bo3MOXXHO IpOU3BECTH OIHWHAKOBBIC
Omepalyy KaK C 3arpy>KeHHbIM, Tak ¥ ¢ HabpaHHBIM criekTpoM. KpoMe Toro, kaTuGpoBku
U3 3arpy>KEHHOIo cneKkTpa MOoryT ObITh nNpuMeHeHB B MKA. UTOGHl BBIIOJHUTE 3TO,
Haxmute KHONKy Kamaub6p. u Haxmure Ilpumennts aas MKA. s toro, 4ro0bl
BepHyThCs B MeHI0 CIIEKTP nHaxkmure kHonky MKA.

B sarpymendom thaine
€CTh flasHuie KanupoBKy.

Puc. 27. TlpumeHenue kanubpoBKH.

1.10.15. bubnuoTreka pagtoOHYKIHIOB.

1.10.15.1. Jins Bxona B 6UGIHOTEKY panMOHYKIMIOB HaXkMHUTE OKHO BubJinoTeka B
meHro YCTAHOBKMN.

%* A 97%

Nuchid hbrary #1 b
HeTtekTop

‘Na-22 2.6 (net) Meguy.

flapamerTpei s e

"K-40 1.3E409 (ner) EcrtecTs.
Bubnuorteka

Ti-44 59.84 (ner) Mpombiwn.
MeomeTrpun

*Mn-54 312.12 (cyr) fpombiwin.

Paccroanue Co-56 77.9 (cyT) Mpombiwn.

-~ ot

UsmeHnTh Hasag

Puc. 28. bubinoTexa paguoHyKJIHIOB.
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1.10.15.2. Haxxmure KHONKY «?» aJisl IpocMOTpa ormucaHus OubiuoTeku. UTOOEI
3arpy3uTh Apyryro 6ubiuorey, Haxxmure kHonky M3menmnts. Beibepure 6ubinoreky u

Ha)XMHUTE KHOIIKY 3arpy3urb. Hoble 6uba1oTek MOTyT OBITh 10OaBIEHBl U3 BHEIIHETO
IIK o WiFi (cm. m.1.10.16).

- A ® 97%

Bribeprile DABHMOTeKY 418 QHUAW 33 CNICKTPa

MOTEKE HYKAMAOB OTOBPaKCeHLE

OcHOBHOM CIUCOK!
- Hykimg
Hepuog nonypacnaia
FpuitagiiexnocTs K rpynne
PackprisatotMitca ClUCoK:
- Hentpong mannn B k3B
BSbix o raMmia- nsniyHents 8 npoient ax

HPGeCalibr lib

Nuclid library #1 lib

U+Kx.lib

3arpyanTb Hazag

Puc. 29. Onmuu 6u61noTeku pagiuoHyKIHIOB.

1.10.15.3. Pe:xxum paanomerpa. YToOGel BOHTHM B pexxuM Panumerp, Haxmure
KHOIIKY JJOTIOJIHUTENIBHBIX YCTAHOBOK U 3aTEM Ha)XMHUTE KHONIKY Pagnomerp.

Meagurement s;;xwms
B Library
f Geometry
Distance
Time Mode
i Preset Time

Puc. 30. KHormka IOTIOTHUTENBHBIX YCTAHOBOK.

1.10.15.4. 3HaueHUe CKOPOCTU cUeTa OTOOpaXKAeTCA B BEPXHEM JIEBOM YITIY.

b QL e 96%

Puc. 31. OkHO 17151 0TOOpaXkeHUsI CKOPOCTH CUeTa.
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1.10.15.5. Pesxum Jdemo. i Toro 4To0b1 BOWTH B pexkuM «J{eMO» HaXMHUTE KHOMKY
JIOTIOJIHUTENIbHBIX YCTAaHOBOK M 3areM KHonkKy Jlemo. BriGepure daitn cmekrpa ais
JEMOHCTpallMU U HAXXKMUTE KHONKY 3arpy3uTh. JTH XKe ollepallii MOKHO BBIIIOIHSATH KaK

C 3arpy’K€HHbIM OE€MO CIIEKTPOM, TaK U C H36paHHI>IM CIIEKTPOM.

1.10.16. IToncoeguuenue CVY k IIK yepe3 WiFi.

1.10.16.1. B mernro YCTAHOBKH naxxmute WiFi. Haxxmute xHonky SYNC PC u

3aTeM Ha)XXMUTE KHOIIKY Start Service.

SYNCPC SYNC PHONE HELP SYNC PC

. Connect with friends : "
o Invite

Received files

®. README (exchange files with phones).txt

A9 B 17 Jan 20141006792

Mutt fhumb Start Service

Puc. 32. ITogxmouenue k [1K.

SYNC PHONE

Stop & Exit

1.10.16.2. ITogxmouute IIK k ceru WiFi, xotopas oToOpa3uTbcs Ha 3KpaHe, U

BBCIHUTE 11apOJIb.

1.10.16.3. Korna COEUHEHHUE YCTaHOBIEHO,
ftp://192.168.43.1:8888/NitroSpec/ B manenu agpeca Windows.

BBCAHUTC

aznpec

1.10.16.4. YroOpr BeiiTH u3 pexuma WiFi, HaxxmuTe kHOomky Dismiss u 3arem

kHonky STOP & EXIT.

" Software Data Cable Started

- o
" WIFI-HOTSPOT MODE

SYNG PC

Running in WIFI-HOTSPOT mode (WPA
secured). Connect your computer to the
phone/tablet’s network via sethings
helovw:

WIFI SSID: sdc-xmjer

Password: oidrzkcw

Niemice

Start Service

SYNC PHONE

ftp://192.168.43.1:8888/

Stop & Exit

Puc. 33. Otxmouenue nepenayu naHasIx 9epe3 WiFi.

ftp://192.168.43.1:8888/NitroSpec/Data/ - conepxuT KOHPUTrypalOHHbIE (ailyibl

KOMILJICKCA.

ftp://192.168.43.1:8888/NitroSpec/Geometries/ - conepuT KainOpoBoUHbIE (hailIb]

3¢ heKTHBHOCTH.

ftp://192.168.43.1:8888/NitroSpec/NLib/ - conepxut daiinb 6ubaroTexku

PalHOHYKIHIOB.
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ftp://192.168.43.1:8888/NitroSpec/SPECTRUMY/ - conepxuT ¢aitiisl COXpaHEHHBIX
CIIEKTpOB.

1.10.16.5. ®aitner  kpuBoH  3ddexkTUBHOCTH, KanHMOpPOBKH, OubOIHOTEKH
PalMOHYKIWIOB M (ailfibl CHEKTPOB IOJHOCTBIO CoBMecTMMBl ¢ IIO cemeiictsa
SpectraLine (cM. [Ipunoxenue 5).

1.10.17. 3ameHa akKyMyIsSTOpHBIX GaTapeil Bo BpeMs paboThl KOMILIEKCA.

1.10.17.1. OTKpO¥iTE BEpXHIOIO KPHILIKY CIIEKTPOMETpA.

1.10.17.2. O1coenunute 6atapero OT KOMILIEKCa 1 3aMEHUTE ee.

1.10.17.3. 3aMeHuTe ee Ha 3apsHKeHHYIO OaTapelo M COeIUHUTE pa3beM Oarapeu ¢
pa3bEMOM KOMILIIEKCA.

1.10.17.4. YcraHoBuTe 3aAHIOIO KPBILIKY KOMIUIEKCA.

1.10.18. IloaroToBKa K U3MEPEHUSAM.

1.10.18.1. Tlepen nadanom paGoThl (T.e. mepen Mnoxavyeld BHICOKOTO HANPSKEHHS Ha
bJ/l) HeoOxoxuMo yOeqUThCS B TOM, YTO AeTeKTOp oxiaxaéH. O6 3TOM CHUrHaJU3Upyer
COOTBETCTBYIOIMN ropsmui 3en€Helii cBeroauon. Kpome toro, ecnu CY ocHameHo
COOCTBEHHBIM YCTPONCTBOM BBOJA/BBIBOJA, TaKyl0 IIPOBEPKY MOXXHO OCYIIECTBUTD,
CBEPUBLINCH C IOKa3aHWsIMU TAaKOTrO yCTpoicTBa. Eciu aeTekTop OXNaxA&H, MOXHO
T110/1aBaTh BEICOKOE HAIPSHKEHUE U 3aTeM MPUCTYNATh K U3MEPEHUSIM.

1.10.18.2. I'lpu nepBoM 3amycke, 1ocie AJIUTENHHOrO NepephiBa B paboTe WM IpH
NOJO3PEHUAX Ha HENpPaBWIbHYIO KalHOpOBKY, HyXHO oTKainOpoBaTs CY 10 sHEpruu
npu nomomu ucnoiszyemoro IIO cemerictBa «Spectraline» (cm. 1m.1.10.18.3), I1O
«ASW2» (cM. IMpunoxenue 7), [IO GeSAS (cM. IIpunoxenue 8). L{enpio npoBeaeHus
KanuOpOBKH 110 3HEPTUU SBJIAETCS YCTAHOBJIEHHE 3aBUCUMOCTH SHEPrUH IHKa OT €ro
nojoxeHuss B KaHanax. [Ipouenypa xamuOpoBku TpebyeT OT MOJIB30BATENS
YCTAaHOBJIEHUS COOTBETCTBUS MEXAY IOJOXEHHUAMU IMHKOB W WX OUOIMOTEUHBIMH
SHEPTUsMHU.

1.10.18.3. TIpoBeauTte npoueaypy KaluOpOBKH 0 S3HEPTHH CIIEIYIOIIUM 00pa3oM:

1.10.18.3.1. Pa3mMersTe cnektp Ha HH(POpPMATHBHBIE Y4YacTKM C IOMOLIBIO
npoueaypsl noucka Nukos (cM. ITpusnoxenue 5) wiu BpydHYIO UCXOAS U3 UMeloLIeiics
anpuopHoil uH(OpPMaUMK O HAIWYWK NHKa, eciu ObUla IpoBeleHA IepBUYHAS
kanubpoBka (cM. Ilpunoxenuwe 5), mpoueaypa IOWCKa IHKOB YyxXe IpOoBeJeHa
aBTOMAaTHYECKH).

1.10.18.3.2. Bribepute nynkt menro O6paGorka => KannGpoBka no s3neprum

N

WIN HaXMUTE KHONKY ~*- HWHCTPyMEHTalbHOH naHenu. Ecinu pasmedeHo Gosee ogHOro
CIIEKTPa B JAHHOHN KOH(Urypalluy, MOsSBUTCSI OKHO BblGepuTe ceKTpbl H3 CNHCKA, C
TIOMOIIBI0 KOTOPOTO MOXHO BEIOpATh CHEKTPHI I KATHOPOBKH, OTMETHB UX (h1axkKaMy
WK HaxaB KHONKY BeiGpaTh Bee. s noaTBepxaeHus Beibopa HaxkMuTe KHonky OK,
IJIs 3aBeplIeHHs MpoLeRypbl KanuOpoBKH 10 3Hepruu — KHonky Ortmena. Ecin

pasMedyeH TOJIIBKO OAMH CIEKTP B JaHHOH KOHQUrypauuu, 3TO OKHO TOSBIIATHCH HE
Oyner.
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4 33 T0omope - < 11.12.2012 13.47.29 > < HPGelD]|
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[ BriGpare Bce]

Puc. 34. Bei6op criekTpa A5t KaTMOPOBKH 110 SJHEPTHH.

1.10.18.3.3. B nosBuBmeMcs okHe KanuOpoBka mno 3HepruM YyCTaHOBHTE
CleyIOIIHe JaHHBIE:

— Tmpejen HeolnpeleleHHOCTH [k3B] B none BBona HeompenenenHoctTh U diar
ero ydera. IIpM Mcrosb30BaHMM 3TOH OMUIMU JIUHHUS CHEKTpa OyAeT HMCKIIoYeHa M3
pacyeToB, ecli abCOJNIOTHAs HEONpEeAeNeHHOCTh €€ SHEpPruu Ooibllie 3TOro Ipelena.
HavanbHasg BenTW4YMHA napaMeTpa yCTaHABIMBAE€TCS paBHOM MaKCHMAJIbHOMY 3HAaYEHHIO
abCOJIIOTHON HeoMNpeneleHHOCTH JHEPrMM BceX JIMHUH, BBHIOpaHHBIX A KaTMOPOBKH
CHEKTpOB (MakCHMaJbHON abGCONMIOTHOM HEONpeleIeHHOCTH BEIHYMH B CTOJIOLE
E(cnexrp),k3B Tabmuue). T.e. onpenensercs U3 yCcOBHUS HCIOJNB30BaHHSA B pacuerax
BCeX JHMHWH. B panpHediieM mnpefen HEONPEACNEHHOCTH OIpeleNsercs Kak
MaKCHUMaJIbHOE€ 3Ha4Y€HHE HEOIPEJENeHHOCTH JHEPrHH BCEX PENepoOB, HCIOJB3YEMBIX
IIPH KaTHOpoBKe (JIMHUH C yCTAHOBJICHHBIMH 3HAYEHUAMHU OUOIMOTEYHBIX SJHEPIHH).

— 3Ha4YeHHe OKHa uaeHTHU¢HUKauuu [K3B] B nose BBoga OKHO.

— CTelleHb alMpOKCHMHpYOLEro noiuHoMa B noyie CTeneHb NOJHHOMA B
auarasone ot 1 o 5.

1.10.18.3.4. Ecnu B HacTpoiike oToOpaxenus IleperacknBanne MHKOB KaTerOpHH
HacTtpoiiku okHa cnekrpa BeiOpana onuus Cpa3y Bee, B Tabnuue 6yayT oToOpaxeHb!
penepHele JTUHHH, HalJeHHBIe B pe3ysibTaTe noucka nukoB. IIpu 3apanHol onuuu Ilo
OAHOMY [epeTalluTe pernepHble JIMHUM O OJHOW M3 OKHa crekrpa. s sroro
ILEJIKHUTE JIEBOM KiaBHILEH MBIIIK B 30HE BBIACJICHHOTO MHKA, HAXKMHUTE KiaBHmy Alt
KJIaBHATypbl H, YIEpXHBas ee, IepeMecTHTe Kypcop MbIIM B TaOIMLy OKHa
Kaan6poBKka no 3Heprumu.

1.10.18.3.5. Cnucox Cnekrpbl a8 KaJdHOpPOBKH COACPKHT HCIOJIb3yeMble
CHEKTpPHI, BBIIEJIEHHbIE pPa3HBIMH lIBeTaMHU. UepHBIM OTMeYeH 0a30BbIM CIIEKTP, OKHO
KOTOPOTO aKTHBHO. OJTHMH )€ LBETaMH BBIJEIEHBl M COOTBETCTBYIOIHE peEIEPHEIE
JIMHHUH B TabJIHIIE. '

1.10.18.3.6. 3anaiite 3Hepriu HaliICHHBIX TPU MTOKCKE PENIEPHbIX JTUHUH B CTONOLE
E(616.1.),k3B onHHM U3 clie JyOIUX crnoco0oB:

— BpY4YHYH0, BBeIs C KJaBHaTypel COOTBETCTBYIOIEE pEIEPHOE 3HAYCHHE
SHEPruH;

— ¢ MoMoupl OMOIHOTEKH PagUOHYKJIHIOB, BBIIEIHUB JIEBOW KIIaBUILEH MbILIN
TpeOyeMoe 3HAuYeHWe OSHEPrUM U TIepeTallluB €ro B HYXXHOE MoJie B CTOJOLE
E(6u6.1.),k3B, He oTImycKas HaXaTylO KJIaBHILY MBIIIH,

47



— ¢ NOMOLBI0 OHOIHOTEKH PaJUOHYKIUIOB, BBIIEIUB JIE€BON KIABUIICH MBILIH
HY>XHBIH KanMOpOBOYHEIN PAafHOHYKIMA U IepeTalliB ero Ha moboe moje B cTondue
E(616.1.),k3B. B 3TOM cilydae periepHsle JTUHHHM aBTOMATHYECKH yCTAHOBATCS B T€ MOJIA
cronbua E(6u6a.),k3B, roe pasHocTs 3HaueHudl B croibuax E(cmekrp),kaB u
E(0u0a.),k3B 1o abCcOMIOTHOMY 3HAYEHHUIO HE IMPEBBHILIACT YCTAHOBJIEHHOIO OKHa
uaeHTHGUKAKUH. DTOT croco® MOXKeT ObITh NPUMEHEH TOJBKO TOrJa, KOrjga crapas H
HOBasl KaTUOPOBKH OTJIMYAIOTCSA MEHbIIIE, YeM Ha OKHO MACHTU(QHUKALHH.

1.10.18.3.7. Haxkxmute KHONKy PaccyuTaTs [Is 3alycka MpoueXypbl KaTHOPOBKH.
B cronbue E(kaauo6p.),k3B oTo6paxkaroTcs 3HaUSHHs IJHEPTHM JTMHUH, PACCUUTAHHBIX C
MIOMOIIBIO KATUOPOBKH.

KonuuecTBO TOYEK AODKHO OBITH HE MEHBIIE CTENEHH amnlpoOKCHUMHUPYIOIIEro
nonMHOMa. B  nporuBHOM ciydae OydeT BbeimaHo coobumenne Kaaubposka
HeBo3Moxkna. HeooxoauMo N Touek ganubIX(!), rae N — KonH4eCTBO HEAOCTAIOLIUX
TOYEK.

1.10.18.3.8. Ecniu xanuGpoBKa MPOBOTUTCS IO ABYM M Oonee CIEKTpam, MOXXHO
IIPUMEHHUTh COBMECTHYIO KanuOpoBKy. B 3TOM pexXMMe HCIONB3yeTCs ITOCTOSHCTBO
HETMHEWHOM COCTABIAIOMIEH KaMUOPOBOUHOM XapakrepuCTHKU. C yvyeToM CMeEIleHUs
(mpakTHYeCKH BCerJa JUHEWHOro) B HM3MEPEHHH KaXIOro CIEKTpa pe3ynbTaThl
NPUBOIATCA K M3MEPEHHIO 6a30BOT0 (BBIIEIEHHOTO YePHBIM LIBETOM).

Jlis TpoBeJeHUSA COBMECTHOM KanuOpoBku ycTaHoBuTe ¢nar CoBmecTHas,
3a/laliTe CTEIeHb MEHSIONEHCS COCTABISIOWEN XapaKTepPUCTHUKH (T.e. CMEIEHWs) B
aunanasose ot 0 o 2 B nojie BBoja CreneHb CHIMBKH U HAXXMUTE KHONKY PaccuuraTs.
JUisi Bcex CIIEKTPOB, KpoMe Ga30BOro, SHEPTHH PEIEePHBIX THHUM OYyT II€peCUNTaHbI.

[Ipyu npoBefieHUH COBMECTHOM KanMOPOBKH HE0OXOAMMO, YTOOBI YUCIIO PEIEPHBIX
TOUYEK B KaXKIOM KanuOpyeMOM crieKTpe OblI0 HE MEHBLIE CTENEHH MOJIMHOMA CIIMBKU
(cTemneHy MeHSIOWENCS COCTABIAIOMIEH XapaKTepUCTUKH, CMELIEH ), YBEINUEHHOH Ha
1. B mporuBHOM cny4ae Oyaer BbgaHo coobmeHve CIHIIKOM MaJlo TOYEK B
H3MepeHuH <HA3BAHHE KAJu0pyeMoro cnekTpa> sl COBMECTHOM KaaubpoBKku!

1.10.18.3.9. Eciau kxanuOpoBKa MPOBOAMTCS IO OJAHOMY CIIEKTPY, M KOJTM4eCTBO
pENEPHBIX JTUHWH HEBENHMKO, AJISA IMOMY4YeHHs] KaueCTBEHHOH XapaKTePUCTHKH MOXHO
IPUMEHHUTL TOJACTPOMKY KanuOpoBKH. B 3TOM pexxuMe HCMOJNB3yeTcs MOCTOsSHHAas
HeJUHelWHas COCTaBIIAIONAs, MOJIyYeHHAs HAa OCHOBE yXe HUMeIollelicss KannbpoOBOIHOM
XapaKTepUCTUKH:

e B peXHMe aHaU3aTopa — U3 .cen-Gaina KaTMOPOBOUHBIX JaHHbBIX, 33/laHHOM B
HacTpoliKe KOH(HUrypanuu JuepreTuyeckas Kaaubposka kateropuu Kajaubposka;

e B pexxuMe pabOTHI CO CIEKTPOM — U3 (akina CreKTpa.

K xapakTepuCTHKe, MOCTPOEHHOM mo periepaM, Oyner HoOapneHa IOCTOSHHAs
HeNMHEHHAsA COCTABJISIONIAs U3 YK€ HMEIOLIeNcs! KaTMOpOBKH.

1.10.18.3.10. [Ina mposenenus noacrpoiiku ycranosute ¢uar Iloaxanubposka.
[Ipu srom B moje BBoga CreneHs mnoauHOMa OyJeT YCTaHOBJIEHA CTENeHb
UCITIOIB3yeMOM KannOpoBOYHOM XapakTepucTuku. Haxxmure KHOnKy Paccuurats.

1.10.18.4. TlpuMeHATH COBMECTHYIO KaJuOpOBKY Iyd4llleé IIpYM KCIOJIb30BAHUU
HECKOJIBKUX CIIEKTPOB ¢ OGONBIUMM KOJMYECTBOM peENepHhIX To4yeK. Harmporus, ecnu
HUMeEETCS XOpollas, MOoJyuYeHHas! paHee KaauOpoBOUHas XapaKTepUCTUKA, TO MOCTPOiKa
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TO3BOJISIET MOJIYYHTh YAOBJIETBOPUTENIBHBIE PE3YJIbTAThl Jake NpH HEOOJILIIOM YHCIIe
penepoB. B mosiBuBLIEMCS OKHe OyayT rpadudyeckH o0TOOpaKaTbCs pe3ysbTarhbl
KaIMOPOBKH B IBYX peXHUMax: rpaguk 3aBUCUMOCTH JHEPIHH OT TOJOXKEHUS JINHUH
(pexxum TlokaszaTh TOYKH JaHHBIX) U rpadyK ee HENMHEHHOM 4acTH, MOJIyYeHHOH
BBIYUTAHUEM JIMHEHHOM 4acTH u3 roit 3aBucumoctd (IlokasaTh HenMHelHoCcTh). Ha
rpadyKe BEIBOASTCA 3HaueHWs uHTerpansHoi Henuuenoctn (MHJI) u 3navenuey®-

dyukunonana (Xu xBagpar). CKpbITh MIM MOBTOPHO OTOOpasdThb OKHO ¢
rpaguYeCKUMH pe3yJIbTaTaMU almpOKCUMAalH MOXHO C IIOMOLIBIO KHOTIKK I'paduxk >.

Kanub
Kauan] E (cnextp), kaB| dE, keV| E (6u6a.), kaBE [Kanudp.],mB] - VI ©.043
1696521, 411.246- 0008:  411.003.  411.008, u keagpaT. 1954
1804087, 437967 0060 - 43634 '
1832748 44471000 0007 443864 443861
2018153; 488815 0032 488599 488581
222918 5444 003 506253 566239
2847746 688922 0025 688761 668777
3221913, 779188 0005 779112 779124
867700 0010, ~ 867720 867736 L%
. 9B4414 0006 964605 964568
i 112485 0008 1112925 1112.929;
(EA2LABAL . 1MA1e1 ANk i1raneal T adanee T
CneKkTpbl AR KAAMBPOBKA :
10cm\Bal33_10cm.spe
10em\Eu152_10cm.spe
ANNpoKCUMaLHA o
Nagkanubposka {7 Crenebnosuroma: 3 hA|
CoBMecTHas Kan6poBKa ¥
Crenerb cumeki : Z_M [ Kammspopary ]
[¥] Heonpaaesnerroc o k3B OkHo 20 k3B
[,, ;QO,*,P%HIP,Q,%F!&_] [ _ Npumerury ] [ ,39"?.‘?‘15',,,] € NorasaTb aaHHble @) Noka3aTb HeAMHEHHOCTD

Puc. 35. Pe3ynbraTsl KaTUOPOBKY 10 JHEPTHH.

1.10.18.5. [lpu HeEyAOBIETBOPUTEIBLHOM KauyeCTBE alMPOKCHMALUU MOXHO
U3MEHUTh CTENEHb aNMpOKCHMHUPYIOUIEro IOJMHOMA, 3HAUEHHs JHEPrHid pemepHBIX
JHMHUN, UCKIIOYUTD U3 PE3yIBTaTOB KATUOPOBKHU TOYKH C OOJIBIION HEONPEIEIEHHOCTIO
WIM 3amarh HOBOEe 3HAuYeHHe TMpefesa HeOlpeNeNeHHOCTH B Mojie  BBOJAA
HeomnpeneneHHocTs M ycTaHOBUTh (aar ero yuera. Ilpm xopoumem Kadecrse
ANMpOKCHUMALMK Ha TpaduuecKoM OTOOpaK€HHH Pe3yJbTaTOB KAIMOPOBKH He JIOJKHO
OBbITE TOYEK C GOJBLINM OTKIIOHEHHEM OT KPHUBOH TEOPETUYECKUX 3HAUEHUH.

1.10.18.6. B oKkHe mpoCcMOTpa peE3YJIbTaTOB KaMOPOBKH IPEAyCMOTPEHBI
CJeIyIOIIHe JOTIOJHUTEIbHbIE BO3MOXHOCTH:

— HCKIIIOYHTh JUIL YAOOCTBa M3 KalMOPOBKM OTHENBHBIE DeMepHbIe JIMHUH
(penepHbIE JHHUH, 1Jis KOTOPHIX HE YCTAHOBJIEHBI OMONHOTEYHbIC 3HAYEHHS IHEPrHil)
MOXHO C TIIOMOINLI IIYHKTa KOHTEKCTHOrO MEHIO YAAJdHTh TO4UKY (YIajauTh
HEyCTAHOBJIEHHbBIE);
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— BOCCTAHOBUTH OTHEJIbHbIE YAQJEHHblE peNepHble JMHHAMA (BCE YAAJCHHBIE
penepHbIe JIMHUH) MOXXHO C MOMOIIBIO MyHKTa KOHTEKCTHOTO MEHIO BoccTaHOBUTL U
CIHCKA YNaJCHHBIX pPENEePHBIX JIMHUM (C MOMOMNIBIO MYyHKTa KOHTEKCTHOTO MEHIO
BoccTaHoBHTH BCe);

— €CJIM 3ajJaH peXuM IepeHoca NaHHBIX 000 BceX NMUKaxX (O BBIJEJIEHHOM ITHKE)
Cpasy Bce (Ilo oanomy) B HacTpoilke oToOpaxkeHus IleperackuBaHHe NHKOB
kareropud HacTpoliku oKHa cnmexkTpa, MOXXHO IepeHEeCTH AaHHble 000 BCeX MHUKax (O
BBIJICJICHHOM MHKe). [ 3TOro MmieJIKHUTE JIEBOH KiIaBUIIEH MBIIIY B JI0OOM MeCTe OKHA
criekTpa (B 30He BBIJIEJICHHOrO ITHKa), HAKMHUTE KiaBully Alt KiiaBuaTypsl U, yaepKuBas
ee, mepeMecTuTe Kypcop MblM B Tatumiy okHa KanuGpoBka mo snepruu. Ilocne
storo cronbuel Kanana, E (cmexTp),kdB Tabnuubl 3anoyiHATCS HalHACHHBIMHA B
pe3yJibTaTe NPOoLEeAYPHl TIOUCKA TUKOB JaHHBIMY;

— IS OYMCTKH BBEIEHHBIX 3HEPIHi pelepHBIX JWUHUA U Pe3yJIbTaTOB KalHuOpOBKU
HaXMHTEe KHONKY O4YHCTUTHL JaHHBIE WM BBIOEPUTE MyHKT KOHTEKCTHOIO MEHIO
O4YncTHTD.

1.10.18.7. Ecnu KadecTBO ammpokcuUMaluy Bac yJOBIETBOPSET, COXpaHUTE
pe3ynbTaThl B (paiinax BCeX HCIOJNB3YEMEBIX B KaJIMOPOBKE MO SHEPTUH CIEKTpax (CM.
cnucoK B okHe CneKTpsbl AJisl KaJuOpoBKH), Haxxas kHONKy Ilpumenurs. [Ipu atom
Bblgaercs  coobmeHne — «KaauOpoBka 1m0  JHEpPrHH  NPHCBOCHa  BCEM
HCNOJb30BaBIINMCS cnekTpam». llpu nanpuedimeit pabore co cmexkTpom OyayT
HCIIOJIB30BaThCs pe3yJNibTaThl KaNnuOpoBKkM M3 daia cnekrpa. Ecnu Obuia mposenena
COBMECTHas1 KaJMOpOBKa, TO JMJII KaXXIOTO0 HCIOJIb3YeMOIo CIIEKTpa pe3yJIbTaThl
COXPaHSIOTCS C YYETOM ero CMEeILEHHUs PYU U3MEPEHHUH.

1.10.18.8. Coxpanute pe3ynbpTaThl KaJUOPOBKH B .cen-daiile, HaXaB KHOIKY
Coxpannth B ¢ailin. B xanmubpoBounom (aiine coxpaHsroTcs Ha3BaHHeE CIIEKTpa,
CTENEHb U KO3((QULHUEHTHl anNpOKCHMHUPYIOMIETO0 MOJMHOMA M pellepHbIC JHHHH, IO
KOTOPBIM Mpou3BoAMiIach kanuOpoBka. [Ipu paboTe ¢ aHanmm3aTopoM [0 COXpaHEHHS
crieKTpa B (pailie OyayT HCIONB30BaThCS pe3yJNbTaThl KaJWOPOBKH U3 .cen - (aiina,
yKa3aHHOTO B HaCTpOHKax KOH(QHUIypaIuH.

CoxpaHuTh KaMOpPOBKY B (paily TakKe MOXKHO C MOMOILIBI0 KOMaHbl MeHIO Pai
=> Coxpanutb Kaau6poBky => KaauOGpoBka mno »3Hepruu. B nossusmeMcs
CTaHJapTHOM IUAJIOrOBOM OKHE BEIOEpHTE MallKy, B KOTOpOH OyIeT coXpaHeH (aii,
BBeUTe UMs ¢aina 1 Haxmure KHONKY CoxpaHuTth (Uit coxpaHeHus) Wiun OTmena
(11 OTMEHBI COXpaHEHMS ).

1.10.18.9. Haxxmute KHONKY 3aKpbITh Ui 3aBEpLIEHUS MPOLEIypbl KAJIUOPOBKU
T10 3HEPTUH U 3aKpbITHI OKkHa KannGpoBka no aneprum.

Eciu pesynsraTel kanuOpoBku He ObUlM  coXpaHeHBl, OyneT BBIJAHO
IpenynpexacHue O IMONBITKE BbIXoAa 0€3 COXpaHEHWs pe3yJbTaToB KalMOPOBKH —
«PaccunTanHasi KaauOpoBKAa HUrAe He CoXpaHeHa. 3akpbITb OKHO?». Ilpu
TIOATBEPXKACHUH BBIX0/1a Pe3yJIbTaThl KAJIMOPOBKY Oy Ly T yTEPSHBI.

Ecnu pe3ynbTathl KaauOpOBKHM He OBUIM COXpaHEHBl B (paiiiax HCIONB3YEeMBIX
CHEKTpOB, OyHeT BbIHaHO mpeaynpexaeHue — «PaccunTannas xaaubpoBka He
COXpaHEHA B HCIOJIb3yeMbIX (aiinax. 3akpeiTh 0oxkHO?». lIpu noATBEpX AEHUU
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BBIXOJla pe3ysbTarthl KaJIMOpOBKM He OyayT coxpaHeHbl B (aiiiiax HCIOJIB3YeMBIX
CIIEKTPOB.

Ecinn pesynbratel KanuOpoBkM He ObUIM cCOXpaHEHBI B KaluOpPOBOYHOM (aiine,
Oynmer BelmaHO INpenynpexnaeHde — «PaccunTraHHas KaJuOpoBKa He COXpaHeHa B
¢paita. 3akpeiTh okHO?». IIpu moATBepXAeHUM BHIXOJA pe3yNbTaThl KaJuOPOBKH He
OymyT coxpaHeHEI B KaTMOpoBo4HOM (aiine.

1.10.18.10. KanubpoBka no sHepruu Moxet OBITH 3arpyxeHa B CIEKTp U3 *.cen-
daiina. [lns sToro BeIMosHUTE KoMaHAy MeHro Maitia => 3arpy3urs KajaubpoBKy =>
Kaan6poBka no 3nepruu. B oTkphIBIIEMCS CTaHIAPTHOM JHAIOTOBOM OKHE BEIOEpHUTE
TpebyeMsli aitn u HaxxMutTe OTKPBITL (119 3arpy3Ku KauOpoBky) Wik OTmena (UL
OTMEHEI 3arpy3KH).

1.10.19. Beiki04YeHHEe KOMILIEKCA:

— pexoMeHAyeTcs BecTH 3amuch B Paloyem xypHase o0  Bcex
BKJIIOYEHHSAX/BBIK/IIOYEHHSIX KOMILJIEKCA, H3MEHEHHUAX ero HACTPOeK, BHINOJTHEH HH
H3MepeHHnHd, HX MapaMeTpax H NMapaMeTpax H3MepPHTeJIbHbIX 00pa3LoB, NpoBEpKax
JHEpreTH4YecKOl KaJUOPOBKH H KOHTPOJbLHBIX H3MepeHHsX ¢oHA, a TaKmxKe
HEHCNIPaBHOCTHAX, 00HApYXEHHBIX B pafoTe KoMIJIEKCa;

— 3aBeplIUTE TeKyllue onepauuu u Bepaurech B MeHr0o YCTAHOBKUY;

— BeIKIIOYUTE Bhicokoe Hanpskenne HaxkatueM KHomku Bwicokoe. [Tomoxaure,
IOKa He MCYE3HeT rajloyka B okHe BhIcokoe;

— BeikmroyuTe CVY HakaThem KHOMKH BHH3Y OOKOBOM MaHesy.

R R O R
HeTtekTop
MapameTpbl n3MEpeHns

bunbnuorteka

MeomeTpusa

PaccTonHune

Cnexkrp

Puc. 36. BeikimoueHne BEICOKOTO HANPSXKEHUS.

— B 3aBucuMocTH ot tuna bJl, BelkpyTUTE OAMH WK Ba KianaHa (kinanaHsl 1 u 2
Ha Puc. 38);

— BCTaBbT€ 3AJIMBHYIO BOPOHKY B BEPXHUM 3aJIMBOYHBIA MOPT 1 M 3aKpyTHUTE
HakKUHYH raiky (cm. Puc. 39);

— ecnu BJl t€mueiil, Oynbpre OCTOPOXKHBI, TaK Kak ra3oobpasHblii a3or Oyner
BEIIEIISATECA Yepe3 nopthl | u 2;

— ecimu B/l Ténnelil, Ha Mpolecc 3aMUBKU MOXeT notpedoBarbes okoyio | yaca,
4yT00BI U3HAYAIBHO oXJaguics cocyn Jproapa;
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— BO BpeMs IpolLlecca HAYaJbHOTO OXJNAXAeHMs cocyna Jlproapa HEoOXoAMMO
HAMONHATH 3aJIMBHYIO BOPOHKY HENpEPHIBHO (3aJIMBHas BOPOHKA He JOJDKHA OBITH
MyCTOM);

— 3aJMBaiiTe XUIOKKMH a30T B cocyn Jlproapa, moKa OH He 3aIl0JIHUTCS;

— OTKPYTHTe raliKy ¥ BHITAIUTE 3AJIMBHYIO BOPOHKY;

— BCTaBbTe B MMOPTHI Kjanaxel 1 u 2.

1.10.20. Mopsaxok Braovyenus b/,

— TOIKJIIOYMTH CTAaHAAPTHBIE Kabely K COOTBETCTBYIOLIUM pa3beMam
UCIOJIb3yeMOro KOMILJIEKCa,;

— 10AaTh HU3KOBOJILTHOE muTanue +12B na npegycunurens (I1Y);

— T0AaTh HAa AETEKTOP BHICOKOE HAMpshKEeHHE, yKa3aHHOE B JOKyMeHTaluuu Ha b/,
co ckopocThio He Oosee 50 B/cex;

Bunumanue!

Ipu nooaue evicokozo nanpaxcenun na BJ] neobxooumo cneoums 3a
cocmonnuem Kpacnozo unouxamopa “High Rate”. IIpu nopmanvnoti pabome ox
KpamkoepemeHnHo 3azopaemca Ha 8pema He 6oaee 10-30 cex. Ecnu sce smom
UHOUKAMOp He 2acHem, Imo 03Havaem agapuiinyio cumyayuio. Boikouume
numanue B/ u ceadxcumecs c nocmaguiuKom.

— BeDKAATH 30 MUHYT IS cTabumu3anuy pexumon bJI ¥ 3aTeM NMPUCTYNHUTD K
pabore.

1.10.21. Hopsaok Bbikaw4yenus bJL:

—  CHATH BBICOKOE HATpsDKEHHe C JeTeKTOpa co CKOpOCThIO He 6onee 50 B/cex;
— CHATh HU3KOBOJIbTHOeE nmutanue +12B c ITY.

1.10.22. B cnyuyae wucnonb3oBanus B coctaBe Oko [TAK-01 HuskodoHoBOM
sanuTHOM KaMepbl Tmnma H3K BJl nns MoOGMIBHOrO TpaHCIOPTHPOBAHHMA KOMILIEKCA
PEKOMEHIYeTCsl WCIONIb30BaHHE CIELUaJbHON TeNlexku. Buemmmi BuUA Takoro
WICTIONTHeHUs n300paxkeH Ha Puc. 37.
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Puc. 37. Baemnnii Buz Ui BapuaHTa HCnoyiHEHU kKoMmiekca Dko [TAK-01
JU1S BapHaHTa, yCTAaHOBJIEHHOI'O Ha TEJIEeXKE.

WHcTpykius mo cOOpke M DKCIUTyaTallid TPAHCMOPTHOHN TeNeXXKH MpHBedeHa B
Ipunoxxenuu 1.

Puc. 38. 3anuBHEBIE OPTHI U KJIaNaHBI.
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Pasmep

A

B

C

D

K

N

M

L

MM

83

91

38

226

130

250

314

715

340

Puc. 40. 'abaputHsie pasmeps! Iko [TAK-01-1, Jkxo [TAK-02-1, Iko I[TAK-03-1,

Jko [TAK-01-2, Oxo [TAK-02-2, Oxo ITAK-03-2.

1.10.23. ITopsaxok BkIro4eHUA U BeikoueHus Jxo [TAK-02.

1.10.23.1. BxmoueHune KoMILIEKCA.
1.10.23.1.1. IToMecTHTE KOMILIEKC Ha IUIOCKYIO TOBEPXHOCTb.
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1.10.23.1.2. CHuMHTEe 3aJHIOI0 KpHIMIKY, MOBEPHYB pAaCIIONOXXEHHbIE B HIDKHEH
4acTH BHHTHI (cM. Puc. 41).

Puc. 41. 3anuss kpsimka komruiekca Jxo [TAK-02.

1.10.23.1.3. BcraBbre akkymyssatopsl 12 B u 24 B (cM. Puc. 38). B Ilpunoxenuu 2
IpUBeIeHa MHCTPYKIMSI 10 3apsike U 3aMeHe aKKyMYJISITOPOB.
1.10.23.1.4. Brioyure KpHOKyJiep HakaTHeM KpacHoi kHomkH - 1|0 (cm. Puc. 42).

Puc. 42. KHomnka BKITIOYEHHUS/BBHIKIIIOYEHUS KPHOKYJIepa.

1.10.23.1.5. 3akpoliTe 3a1HIO0 KPBILIKY.
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1.10.23.1.6. Ilogoxnure, nmoka nerektop He oxnanutcs. OxJakieHHe JeTeKTopa oT
KOMHATHOH TemmnepaTypbl 3aHuMaet 20 yacos!

1.10.23.1.7. [l BKNIOYEHUS TUCTIIEs YCTPOHCTBa HAXKMHUTE U YEPKUBANTE KHOIIKY,
OTMeYEHHYIO Ha Puc. 43 Hamnucero «BKi/BeIki quciuiei».

1.10.23.1.8. Bxirounte ycTpoiicTBO HakaTHeM KHOIKH, Kak Ioka3zaHo Ha Puc. 43.
Hepes HekoTOpE BpeMsi Ha SKpaHe IOSIBUTCS MEHIO YCTaHOBOK (cM. Puc. 44).

Bkn/Bobikn
4 Aucnnein

SURARIUE Y
DetekTop tuicoxoe J PaccrosiHne

NapamMeTpLl UiMepeHns Pexxum Habopa

bubnuoreka Bpems HabGopa

FeomeTpus ; ' MKA

Paccrosinne ; MapameTpo!

-~ - Merenn

Puc. 44. MeHI0 yCTaHOBOK.

1.10.23.1.9. B BepxHel 4acTu okHa OTOOpa)karoTCs: JaTa, BpeMs, Ha3BaHHUE OKHa,
COCTOSIHME  OXJIQXIEHUs  JeTeKTopa, cocrosHue coeauHeHus MKA, cumBol
paauvalnoOHHOM OINAaCHOCTH, COCTOSIHHE BBICOKOTO HampspkeHus, uugukarop GPS u
WHAUKATOp YPOBHS 3apsikH 6arapeil.

B nentpansHON YacTH pacHOJIOXEHB! ClIeAyIOliie CEeHCOPHO-aKTHBHBIE OKHA: OKHA

yCTaHOBOK M3MepeHUH, okHa ycTaHOBOK MKA, npyrue yctaHOBKH M HOIKIIOUEHUS (CM.
Puc. 45).
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Al d vt bpcivir

Iipyroe

Nata n spems LlupoTa

LWinpoTa Donrora

flonroTa HNopor Ao3bi uSv/h

{Togmodenue
Mopor ao3bi

N WiFi

Cnexkip

Puc. 45. MeHIo ycTaHOBOK.

1.10.23.1.10. [Inss U3MeHeHUs YCTaHOBOK Ha)XMHT€ COOTBETCTBYIOIee OKHO. Jlis
nepeMelleHus 110 yCTaHOBKaM IIPOKPYTUTe DKPaH BBEPX UIIH BHHU3.

1.10.23.1.11. Habop cmektpa MoXeT OBITH NMPOU3BEAEH TOJNBKO, KOTZa HETEKTOp
OXJIAXJCH, T.€. B TeYeHUe npUMepHOo 20 yacoB nocie Hayajaa OXJIaXIACHHUsS OT KOMHAaTHON
TEMIIEPATYPBHI.

1.10.23.1.12. Bce omnepamud ¢ KOMIUIEKCOM, KpOMe BKJIIOYEHHS BbICOKOIO
HanpsikeHus: H Habopa cnekTpa, MOTYT OBITH BEIIIOJHEHB! 6€3 0XJIaXIeHHS IeTeKTopa.

1.10.24. TTopsnok BxmoueHus U BeikmodeHust Oko ITAK-02 ¢ BapuaHTOM HMCHOJIHEHHS
B eAHMHOM Kopryce «Monolith» uiay aHaJIoru4HOTO THIIA.
1.10.24.1. Ilogkmoyenue.

[Togxmounte kommiekce k cucrteMe BJ[ «Monolith». CxeMa kabelbHBIX cOoeHHEHUH
npesacrasineHa B Tabnuue 11.

Tabauga 11.
MapkupoBka pazpéMa MapkupoBKa pazbpéMa
<I<)M§)HYBIPUD» Mapxuposka xabens P «I\Ijlonolii)h»
PREAMP DC+/-12 POWER
HV HV HV
IN ouT ouT
Generator TEST GEN
RS-232 RS-232 cord PC serial port

Jiis HamexHO# paboTbl 000pYIOBaHHsS PEKOMEHIYeTCs HCIOJIb30BaTh HCTOYHHK
becnepeboitHOrO NMHTaHUS.

Ybenurech, YTO KHONKH BKJIIOYEHHS KOMILIEKCa M HCTOYHHMKa OecriepeGoHHOTO
MUTaHUs HAXOAATCS B MOJIOXKEHUH BBLIKJIIOYEHbI,

ITogxmounte kabenn ceTeBoro nuTaHus HanpskeHueM ~220 Bk o6Goum
ycrpoiictBam — Kk CY tuna «MS HYBRID» u «Monolith».

Kabenn nuTaHUs NOACOEAMHHUTE K HCTOYHUKY OecriepeOoHHOTO MUTaHus.

HoxaxmrounTte UCTOYHUK Oecriepe6ORHOro MUTaHust K 3JekTpoceTH ~ 220 B.

Hoaxmrouenune kabeneit npoU3BOIUTCA corylacHo Puc. 46, Ha KOTOPOM NpejicTaBlIeHa
cxXeMa NoIKIIOUeHus.
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ouT

. DC 12 S-232 . JICTUIEN
Monolith  |——==*—IMS HYBRIDX J TIK I——

+ ~220 B

HCTOYHHK
~220 BA BECIEPEBOITHOIO :220 B
MTHTAHUA )
PO3ETKA
~220B

Puc. 46. Cxema nogkioueHus kabejei Mex Iy COCTaBHBIMH YacTAMH KOMILIEKCa DKO
ITAK-02.
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1.10.24.2. OnemeHnth! nepenneit nanenu b1

Puc. 47. Ilepeanss nanens «Monolithy.

Tabnuna 12.

O6o3HayeHus Ha nepeAHei nanenu «Monolithy.

1. Pa3péM nuTadus

7. KHoIIKa BKJTIOUEHHUS / BEIKITIOUYEHHUS
KPHOOXJIaAUuTEs

2. Paszném g xabens BBICOKOTrO
HaIpsiKeHHUs, I0AAaBaeMOro Ha IETEKTOP

8. CMeHa oTo6paxkaeMoro Ha JucIuiee
napameTpa

3. BrIxoaHOM cUrHai ¢ AeTeKkTopa

9. Tpu cBeTOAMOAHBIX HHIUKATOpa
Status'/Alarm*/Com’

4. Pa3péM Ay NOAKIIIOYEHHUS reHepaTopa

10. Pa3péM aiis ceteBoro mHypa ~220 B

5. 3en€HBIA CBETOAUON FOPUT —
TemIlepaTypa HaxoduTcs B paboyem
JMara3oHe - MOXHO I10aBaTh BEICOKOE
HanpsHKeHHe

11. Ilpenoxpanurens 6 A/220 B

6. KpacHbIif cBeTOAHOA rOpUT — BBICOKas
CKOPOCTh CUéTa

12. KHoOIIKa BKJIHOUEHUA/BBIK/IIOUEHUS

1 - Ceemoouoo «Cmamycy» (Status)

ITpuGop BBIKTIOYEH — HHAUKATOP HE TOPHT.
Wnét mpouecc oxnaxaeHus, 3Ha4YeHHe TeMIlepaTyphbl HAXOIUTCS BHe pabouero

qyana3oHa — MHAUKATOP MHTaeT.

Wnér npouecc oxnaxaeHus, 3Hau€HHE TeMIIEpaTypbl COOTBETCTBYET paboueMy

AHAINA30HY ~ HHAUKATOP OPHT.
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- Ceemoouoo «Tpeeozay (Alarm)

HHnnvkatop roput — onpenenure koa omubky 1 obparurech kK PykoBoAcTBy 1o
YCTPaHEHHIO HEIOIa0K.

Hunukarop He roput — omnbok HeT, 1160 cucreMa paboTaeT B ITATHOM PEXHME.

- Ceemoouoo « Comy

Bribpan cranmapTHBIHA MMOJIB30BATENECKAN PEXUM — HHIUKATOP HE TOPUT.
Bribpan pexuM MpoABUHYTOT'O IOJIh30BaTeNs — HHIUKATOP TOPHUT.

1.10.24.3. OTobpaxaemble Ha JUCILIEE KOJBI ¥ UX ONMHUCAHUE.

Ta6bnuna 13. OtobpaxaeMsle mapaMeTpsl paboThl KPHOOXIaNUTENS.

OrnuceIBacMBIi KOJOM NapaMeTp

y 1
Temneparypa xonoaHo# yactu

Temneparypa ropsiuent yacTH’

Temmeparypa okpyxarouen cpem>12

Pabouag yacrora

Pa6ouee HampsikeHue

Hanpspxenne muHel

Toxk uepes nBUraTeNh

MomHocTs noTpebneHus

Koadduument Mmomuoctu

CkopocTs BpallleHUs] BEHTUIATOpa A

Pacmmmdposka Orobpaae-
# oToOpakaemMoro .
MBI# KOJ
KoJa
1 TC
2 TH
3 TE
4 FW
5 Uw
6 UB
7 IC
8 PD
9 PF
10 SA
11 SB

Ckopocrts BpaleHus BeHTunsTopa B
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12 SC CxopocTb BpauieHus BeHTuisiTopa C

13 SD CxopocTs BpallleHust BeHTuisitopa D

14 D TeMeparypa 6710Ka TUTAHUS

15 ™ TeMmeparypa ABUTaTENs

16 C [TapaMeTps! nocieaHero yaca paborsl

17 A YacoB paboTsl, Bcero

18 EL Kox omubxu

19 SH Kox npenpiayeii omu6ku
Ilpumeuanus:

1 - memnepamypa omobpadicaemcs 6 epadycax Kenveuna.
2 - memnepamypa omobpasicaemcs 6 epadycax Llenvcus.

1.10.24.4. 3anyck koMmIuiekca.

BxmounTe nucrounuk OecrnepeOoiHOr0 MUTaHUS.
Bxmrouurte B/l Tuna «Monolith» naxarneM kHonkd «Bria/Bbikin.

Puc. 47, ycnosroe obo3nauerue [12]

3anycrure nporecc oxnaxaeHus b/l HaxaTueM KHONIKY BKJIIO4eHHs /

BBIKJTIOYEHHUA KPHOOXJIATUTES.
Puc. 47, ycnoenoe oboznauenue [7]

[TomoxxauTe, noka 3Ha4eHUE TEMIIEPATyPhl HE ONyCTUTCS A0 paboyero Auana3oHa.
ITostHOe OXJ1a:KIeHHe CUCTEMBI MOXKET 3aHATh 16 wacoB. Korga Temneparypa onmycTHTCS
J0 3HaYeHUuil pabodero auamna3oHa, 3aropurcs ceeroanoa «Craryc».

Puc. 47, ycnoeroe obosnauenue [9]

Korga 3aropurcsa CBETOANOO «CTaTyC)), MO>XHO BKJIFOYUTh KOMINICKC H IIOAAaTh

BBICOKO€ HaNpAXKCHUEC.

Hoowcanyticma, cnedyiime pykoeodcmey no skcnayamayuu B/ «MS HYBRID»,

npedcmasnernnomy 8 Ilpunooiceruu 6.

VYcranosure 3amuty H3K na cucremy «Monolith» (ITpunoxenue 1).
Hooicanyiicma, cnedyiime pykoeoocmgy no cbopke H3K, npedcmaenennomy 6

Ipunoscernuu 6.

3anyctute nporpamMmy «SpectraLineGP», pykoBoacTBO monp3oBaTens Ijsi KOTOPOH
3allMCaHoO Ha KoMMakT-aucke. Kommiekc rotos k padore.
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1.10.24.5. BriknmroueHre KOMILIEKCA.

OTknmounTe mojady Bbicokoro Hanpskenuss Ha BJ[ ¢ nmomomsio CY «MS
HYBRID» (cM. Ilpunoxenue 6). Ilogoxanre, 1oKa BBICOKOE HAIpPSDKEHHUE HE NPUMET
HyJIeBOe 3HaueHHe. BpeMs 0XHIaHUS MOXET 3aHATh 40 5 MHUHYT. Ilocie 3Toro MoxHo
BBIKJTFOUUTh KOMILJIEKC.

1. IlpekpatdTe mpouecc OXJNAXKICHUA, HaAXaB HAa KHONKY BKJIIOYeHus/
BBIKJIIOYEHH s KPUOXJIAUTENs.

Puc. 47, ycnoenoe oboznauenue [7]

2. Bmixmounte yctpoiictBo «Monolith» Haxxatnem kHonky Bra/Beiki.

Puc. 47, ycnoenoe obosznauenue [12]

1.10.25. Ilopsizok pabGoTel.

1.10.25.1. U3Menenue HacTpoek U ux cOpoc.

Ecnu Heo6X0OMMO BEPHYTHCS K HACTPOWMKaM I10 YMOJIYAHUIO, NEPEeHINTE B MEHIO
«IlapamMeTpsbi» K HAXMHUTE KHOTIKY «3aBoackue» B none «IIpexycranoskn MKA» (cM.
Puc. 48). Ycranosku MKA B Mento «Ilapamerpsl MKA» 3amummenst naponem. Ilapoun,
yCTaHOBJeHHbIH Mo ymosuanuio: 1111. J[ns usmenenus Hactpoek MKA Haxmute na
HYy’)XKHOEe 3Ha4yeHWe B CTOJOWKe ¢ 3eNEHBIMH HAINUCAMH (B CTOJNOMKE C CHHUMH
HAAMUCAMHM  OTOOpaXaloTCsA  TeKylmue 3HadeHWs). Bpeaure napons  (Iapoisb
3alpalidBaeTCs TOJBKO OAWH pa3 IOCjie KaXIOro BKIIOYEHHS) U BBEAMTE XKeJIaemoe
3Hayenne. Jis cMeHBl mapoys HaXMuTe «****y B okHe «Ilaposb», BBEIUTE TEKyILHH
napoiib, HaxkMuTe «OK», BBe1Te HOBHIN naposb U CHOBAa HaxMUTe «OK».

o

PaccTonaHne 16 Mpepycradoskn MKA

3aBopckue
Pexwum Habopa PR DUty ; A -
PAKA

Kananbi AL

Bpemsa Habopa
MKA

NapameTpbt o T0ie Yoen 2 O . | AHY, kau
Mrvran IIBY, kau

Cherip e Hasag

Puc. 48. C6poc ycTaHOBOK.

1.10.25.2. HaGop cnekrpa.

B MeHio «YcraHoBKH» HaxMuTe «CnekTp». s Habopa cliekTpa HaXKMHUTE KHOIKY
«Crapr». 1A 04HCTKH HAOPAHHOTO CIeKTpa HaXxMUTe KHONKY «OuneTuthy. IIpoBepsTe
TeKylue napamerphl. Jjis cMeHBl NapaMeTpoB HaxMuTe «HM3MeHHTbL» U IPOHIUTE B
MeHI0 «YcranoBku». Haxmute kHonky «Crapr» 1 Habopa cnexTpa (cm. Puc. 49).
Jlns 3aBepliieHus Habopa CIeKTpa HaXMUTe KHOMKY «CTom».
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MapameTpoi u3MepeHnn

Hamenuts Crapt

Puc. 49. Ilpumep otobpaxkenust Habopa crexTpa.

1.10.25.3. Anaan3 cmekTpa. B BepxHell uyacTu CHeKTporpamMMbl OTOOpakaeTcst
Peansnoe Bpems (P:) umu XKusoe Bpemsa(K:), MéptBoe Bpems (M:) U CKOPOCTH CUeTa.
Haxxmure kHOnKy «CoXpaHHTB» Al coXpaHeHus criekTpa. Vcrmoneayiite kHOKM «M +»
U «M -» mIg yMeHbIIEHHs WM yBeluueHHs MacimTaba B obmacté kKypcopa. Haxmure
kHonKy «Kypcop» nns ero nepemenieHus. [lepemenieHue Kypcopa OCYIIECTBIETCS
IPOKPYTKOH 3KpaHa BIpaBo Wid BiIeBo. Haxmure kHonky «CriekTp» IUisl epeMeIeHus
BCero ortobpaxaemoro crekTpa. s Toro 4tobbl yBHAETH NOMONHUTENBHBIE OILUH,
MPOKPYyTUTE MpaBbli Kpail 3kpaHa BBepx WM BHU3 (cM. Puc. 50).

R EEAY
PL00IB 0 M 00 Po001805 Mo 00%

iy

frim
P
Y
I
..Ilmﬁ
[ [t R
v [AETRE] 15170 2 )

Dan Hactpoitkn

Puc. 50. BzaumoneiictBus ¢ meHro «CITEKTP».

Yro6b! M3MeHUTHh MaciiTab ocd X OT KaHaJOB K SHEPTHH, HAKMUTE KHOMKY «KIB».
Yr0651 M3MEHUTH MacTab ocH Y OT JIMHEHHOTO K JIOrapu(pMUIEeCKOMY, HAKMUTE KHOHKY
«JIor».

Haxmurte xHonky «WHdo», uToObl yBuaeTs Tabmuumy ¢ wuHboOpManuend Io
akTUBHOCTH. HaxxMure kHOnkKy «IIMku» B OKHE MHPOpPMALMU IO AKTUBHOCTH, YTOOLI
OTKPBITh TabJIULY C HHPOpManueH o nukaM HykIuaoB. HaxMuTe KHOMKY «Alty», 4ToObI

IIOJIy4HTh AOIOJIHHUTENbHYIO HHpopManuio 1o nukaMm (B yactHoctH, [TIITIB (FWHM) u
MIIAB (FWTM)).
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Fhakn Hasap

Puc. 51. [Ipumep oroOpakeHus Ha quciuiee nHGopmanu 00 aKTUBHOCTH
PaqUOHYKIIHIOB.

A e 08t o REERE

! HES I R R IR YRV FEETTE w A 98%
My Ner %i}nﬂ)rnﬂ,m[%: lnougaf : tWHM I FWIM Cwmﬁ 1 HyKnm‘
[ , | , [ I
. . i : | , s pe ] N ‘

Ne L Bneprs vobs - Tougas o Hoip

I Ra Y2

Al AKTUBHOCTH Hazay

Puc. 52. Bun undopmanroHHo# Tabnumsl.

1.10.25.4. Kaaun6poBka cnekrpa. s kanuOpoBKM CHeKTpa HaXMUTE KHOIKY

«Kaaubp» ¥ cieqyiiTe MHCTPYKUMSAM, KOTOpble OTOOpaXkaroTcsl Haz crexkrpom. Haxmure
KHONKY <«>» U CIeAYIOLICro mara U KHOIKY «<<» JJisi OTMEHBI MPEABIAYLIEro 1iara.
Haxxmute kHONKy «BbIX0m», YTOOBI BEIATH U3 MeHIO KanuOpoBKH (cM. Puc. 53).
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© P

Uudo

v kaB

(v nor.

T Kanu6p.

G A T
318478

Bbixop Hacrpoitku

Puc. 53. Kanu6poBka cnekrpa.

1.10.25.5. CoxpaHeHHe ceKTpA.
Hns coxpanenus cnekrpa Haxmure KHONKY «Coxpanuts» B MeHi0 «CITEKTP».

Beenure HasBanue daiina B COOTBETCTBYIOIIEE OKHO U HaxMuTe «Coxpanuts» (cM. Puc.
54).
¥ 0 A 9%

DTY iHHbIC COXPAHSTCS CO CNEKTPOM.

]
Lo
i

Coxpasire Hazag

Puc. 54. Bapuant MeH1o «CoxpaHeHHe criekTpay.

1.10.25.6. 3arpy3ka cnekTpa.
Hns 3arpysku crnekrpa, HaxMuTe KHONKY «®aiia» B MeHo «CITEKTP», BeiGepure

daiin cniexTpa NpoKpyTKON BBEPX MM BHHU3 CIIUCKA U BEIOUPUTE HEOOXOAUMBIN haiin s
3arpy3ku. Haxxmure kHonKy «3arpy3urs» (cM. Puc. 55).
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S

Bribepuie hais fum asanmsa

Am-241_point_10cm.spe

background.spe

calibration.spe

Jarpyauto Hazap

Puc. 55. 3arpyska criektpa.

1.10.25.7. Anaan3 3arpy»keHHOro cmekTpa. Bce omepauuu ¢ 3arpyXeHHBIM
CIIEKTPOM IIPOM3BOAATCA TaKXKe, KaK U ¢ HabpaHHBIM criekTpoM. Kpome Toro, kanubposka
U3 3arpy>KeHHOro crekrpa Moxer 6biTh npumeHeHa B MKA. UrtoObl BBITONHUTE 3TO,
HaxxMuTe KHOIKY «Kaaubp.» u Haxwmure «lIpumennts ajas MKA» (cMm. Puc. 56). s
Bo3BpaTa B MeHIO «CIIEKTP» nHaxxmute kHonky «MKAY.

B zarpy:ennom cpaitne
ecTb faHibie KLanubpoBKHU.

Puc. 56. [IpumeHenne kanubpoBKHy.

1.10.25.8. Bu6/jHoTeKa paIHOHYKJIHAOB,

1 Bxoza B 6U6IMOTEKY PaldOHYKINAOB HaXXMHUTE OKHO «BHO/JIHOTEKa» B MEHIO
«YCTAHOBKM» (cm. Puc. 57).

66



* A 974

. M bt ibiary #1 b
ﬂeTEKTOp . : [HIRTSTEESIE

Mapaue Na-22 2.6 (nev) Meauy.

K-40 1.36409 (nerv Ecrecrs.
bubnuoTeka (ner)

Ti-44 59 84 (ner) Mpombiwin.
FeomeTpun
Mn-54 31212 (cyT) Mpomoitun.

PaccTosiHue 77.9 (cyv) Npomsbiwn.

~ -

ViIIMeHUTB Hasag

Puc. 57. bubnuotexa pagiHOHYKIIHAOB.

Haxxmute KHONKY «?» 11 mpocMoTpa onucaHus OuGnuoreku. UrtoObl 3arpy3uth
Ipyryro 6ubnuotexy, HaxmuTe KHONKY «M3MeHuTb». BriGepute HE0OXOAUMYIO
OMGIIHOTEKY W HaXXMHTe KHONKY «3arpy3utb» (cM. Puc. 58). HoBble 6ubnnoreku Moryt
ObITh 06aBneHs! 13 BHeuHero [1K no xaHainy WiFi.

G & T A e o7

B 6ubnnoyexe nyknuion otobpaxensi: Bribepit (e UUDIO TRy [T aHaM3a CIekTpa

OcHORHOK CAUCOK’
- Hyxomnagy
- Tepuon nonypacnaga
PprHagnexHocte K rpynne Nuclid |ibrary #1.lib
PacKkpsisatouMinca cCnncox:
- Uespoug nvmunn B k3B
- BbiXO /] rfaMMAa-N3nyYeHns B NPOLEeHTax U+Kx lib

HPGeCalibr.lib

Sarpysuie Hazap
Puc. 58. Onuuu 6ubnuoTeky pagroHyKITHIOB.

1.10.26. PaGoTa B pexxuMe paguoMeTpa.
Hinst  paGoThl C KOMIIIEKCOM B PEXHM  pajOMeTpa, HaXMHUTE KHOIKY

JIOITOJTHMTENIBHBIX YCTAHOBOK M 3aTeM HakMuTe KHonKy «Paanomerp» (cm. Puc. 59).

. ® @

Measurement setings
| Library
B Geometry
& Distance
& Time Mode

= l Preset Time

Puc. 59. KHomnka 0NONHUTENBHBIX YCTaHOBOK.

3HaueHHe CKOPOCTH CueTa 0TOOpaxkaeTcs B BepXHEM JieBoM yriny (cM. Puc. 60).
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Hazap

Puc. 60. OxHo, oToGpaxkaroliee CKOpOCTh CUeTa U UHAUKALUIO MOITHOCTH aMOMEHTHOIO
SKBHBJIEHTa 1035! IS KOLIMMHPOBAHHOTO IyuKa u3Iydenus = Cs.

1.10.27. Pexkum [demo.

Ins paGoTel B pexume «JleM0» HaKMHTe KHOIIKY JOINOJHHUTEIbHBIX YCTaHOBOK U
3aTeM KHOINKY «Jlemo». BpiGepute crekTp ¢ HY)XHBIM HMMEHEM g JAEMOHCTpAaLHMH U
HA)XXMUTE KHOIKY «3arpy3utb». BBl Moxere cienaTh aHaJIOIMYHBIE OIEpalyu C
3arpy>KeHHBIM JIeMO CIIEKTPOM U ¢ HAOPaHHBIM CIIEKTPOM.

1.10.28. Hoacoeannenne CY k IIK vepe3 GecripoBOAHYIO CETh.
1.10.28.1. B menio «KYCTAHOBKHN» naxxmute « WiFi». Haxxmute knonky «SYNC

PC» u 3aTeM Haxkmute KHOMKY «Start Service» (cm. Puc. 61).

m ] a - |

SYNCPC ‘ SYNC PHONE HELP SYNC PC SYNC PHONE HELP

.z Connect with friends &'
N Invite

Received files

¥ .. README (exchange files with phones).txt

40613 Vo San 200810070 2

-

Start Service Stop & Exit

Thumb

Puc. 61. ITogxmouenue k I1K.

1.10.28.2. Toaxmouute ITK x cetu WiFi, koTopast orobpa3uTcs Ha SKpaHe, U
BBEJIUTE NapOJb.

1.10.28.3. Korna COeJUHEHUE YCTaHOBUTCH, BBEIUTE azpec
ftp://192.168.43.1:8888/HandSpec/ B nanenu agpeca Windows.

1.10.28.4. YtoGs! BeliiTd U3 pexxuma WiFi, HaxxmuTe kHONKy «Dismiss» u 3aTem
KHOIKY «Stop & Exit».
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*, Software Data Cable Started

- |
WIFI-HOTSPOT MODE . ;

SYNCPC SYNC PHONE HELP

Running in WIFELHO T
securedh Gonnect yor
phone/tablet’s network v
helow:

ftp:7/192.168.43.1:8888/

WIFI SSID: sdc-xmjer

Password: oidrzkcw

Start Service Stop & Exit Settings

Puc. 62. OTkinroyeHue nepenayvu JaHHbIX yepe3 WiFi.

ftp://192.168.43.1:8888/HandSpec/Data/ - conepxuT KoHbUTypalMoHHbIe (paibl
KOMILJIEKCa.

ftp://192.168.43.1:8888/HandSpec/Geometries/ - conep Ut KanuOpoBoUYHble (Paiibl
3¢ PEeKTUBHOCTH.

ftp://192.168.43.1:8888/HandSpec/NLib/ - conepxut daiinbl 6ubinoTexn
HYKJIUJIOB.
ftp://192.168.43.1:8888/HandSpec/SPECTRUMY/ - conepxuT ¢aitib cOXpaHEHHBIX
CIIEKTpOB.

1.10.28.5. ®ajiner  kpuBo#t  3ddexTUBHOCTH, KanuOpoBKH, OMOIHOTEKH
PaTUOHYKIWIOB U (hailyibl CHEKTPOB NMONHOCTHIO coBMecTUMSI ¢ ITO Spectraline.

1.10.29. Boiki1i04ueHne KOMILJIEKCA.,

1.10.29.1. 3aBepuiuTe TeKyuye onepanuu 1 BepauTech B MeHI0 «Y CTAHOBKH».

1.10.29.2. BrikirounTe BBICOKOE HAIpPSHKEHUE HakaTheM KHOMKHU «Bblicokoe» (cM.
Puc. 63). ITonoxanTte, moka He UCUE3HET rajiouka B OkHe «Bbicokoe».

© 98%
HetekTop F Briconoe
Mapamerpb! naMepenun

Bubnuorteka

[eomeTpus

PaccTonaHue

LHeRTD

Puc. 63. BriknrouyeHue BEICOKOIO HaIpsKEHUS.

1.10.29.3. BrixirounTe KOMIUIEKC HaXKaTHEM KHOIIKH, KakK IokKa3aHo Ha Puc. 43.

1.10.29.4. Otwiirounte CEHCOPHEBIN 3KpaH HaxaTUEM KHOIMKH, KaK IoKa3aHo Ha Puc.
43,

1.10.29.5. OtxroueHue Kpuokynepa.
Jlnis OTKIIFO4YEeHUS] KPUOKYJiepa, BEIOEpUTE OJHY U3 aJIbTEPHATUB!
— CHUMMTE 3a/IHIOIO KPBILIKY U BBIKJIFOUUTE KPUOKYJIIEP, KaK I0Ka3zaHo Ha Puc. 42;
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— HaXXMHTE KHOIIKY «3ampeT pabote» (cM. Puc. 64).

Oxnagurenb
HetexTop
NapameTpbl H3MEpPeHun
bubnuorexa
FeomeTpun

Darrvyacuun

< BBICOKOO - BhIKA. c"e -
: ; SR | . KTR

Puc. 64. Knonka «3ampet paboTsD KpHOKyJepa.

1.10.30. ITogxmouenne CY k IIK nocpeacTBom kaGeJeii.

s ucnions3zosanus 1O «SpectralineHandy» HeoGxomumo moaxmounts CY x I1K
nocpeacTsoM xabeneit. s aroro noaxmounte kabenb USB ko Bxony X2 CV (cMm. Puc.
12), 3aTteM BcTaBbTE Apyroi kaHen katens B pazbéM USB kommbrotepa. MHCTpyKUuH 110
ycraHoBke M sKciuyatauuy [10 Haxonsarces Ha yctaHoBouHOM CD-paucke.

Ilpumeyanue: coegvHEHHEe BO3MOXKHO  OCYIIECTBHTH TaKXKe IIOCPENCTBOM
untepdeticoB LAN mmu RS-232.

1.10.31. ITopsagok pa6oTel ¢ BapuanToM HcnosHenust Jxo ITAK-03.

Hpumeuanue. He oonyckaemca nooknouenue BJ] npu omcymcmeuu scudkozo
azoma!

1.10.31.1. BkmounTh KOMIIBIOTEP B COOTBETCTBUH C PYKOBOJACTBOM OIEPATOPA.

1.10.31.2. TIpoBecTu BKIIIOUEHHE M MMOArOTOBKY K paboTe KOMILIEKCAa B BapUaHTe
ucnonp3oBanus Multispectrum HYBRID (Tlpunoxenue 6).

1.10.31.3. laTh porpeThCcs 37A€KTPOHHOM anmnaparype B Teuenue 30 Mun.

1.10.31.4. IlpHcTynuTh K NPOBENEHHIO H3MEPEHHI COMIACHO COOTBETCTBYIOLIUM
METOJHMKAaM M HCII0JIb3ys OIHUCAHHWE U PYKOBOJCTBO IO 3KCIUIyaTallud COOTBETCTYIOWIETO
I1O.

BuemHuii Bun xomiiexkca u ero raGapuTHEIe pasMephl BMecTe ¢ cocyaom Jlproapa
npuBeneHs Ha Puc. 65.
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Puc. 65. I'abaputHsie pazmepsl Dxo [TAK-01-3, Dxo [TAK-02-3, Jxo [TAK-03-3

Pasmep| A Al B C| D K L M N H
MM 74 83 91 38 1450 | 110 | 135 | 262 | 417 | 1050

1.10.31.5. Kpuocrart cocTouT 3 BaKyyMHOH KaMEPBI, II€ PACHONOXEHBI AETEKTOP U
BXxogHoH kackap I1Y, oxnaxxgaemele 10 TeMrepaTypsl OJU3KOH K TEMIIepaTrype *XUIKOIro
asora. Heoxnaxnaemas uvacte I1Y HaxoauTcs BHE BakKyyMHoro o0beMa KprocTaTa B
OTIENBHOM OTCEKE M F'€PMETHYHO 3aKphITa KpBIIIKOi. Y3 oTceka BBIBEAECHBI Kabemu Hust
NOJKIIIOUEHHUS KOMILIEKCa K COOTBETCTBYIOILIEH anmaparype.

1.10.31.6. B BakyymMHOH KaMepe pAAOM C ONpaBKOM KpUCTalla 3aKpEIUIEH NaT4YUK
TEMIIEpaTypbl, CHUTHaJ € KOTOPOro MOCTyHNaeT Ha CXE€My KOHTPOJs TEeMIIepaTypbl
JEeTeKTopa. DTa cxeMa KOHCTPYKTHUBHO pacroioxxeHa Ha mnare [1Y. BeixogHolt curnan
"HV-inhibit" atoit cxemsr (TTL ypoBHs) yepe3 KoHTakT 5 pa3pema kabens POWER
DCx12V unu no kabemto "HV-inhibit" moctynaer Ha criekTpoMeTpudeckoe yCTpoOUCTBO U
SBIIETCSA YNPaBIAIOIMIMM [ HCTOYHHMKA BBICOKOro HampspkeHus nurtanus (HV),
IEUCTBYIOIIMM CIIEAYIOIIUM 00pa3oM:

— OV - zanpemaer mnojady BBICOKOIO HampshbkeHus nutaHus Ha B, ecnm ero
TEMIIepaTypa He JOCTHUIIa He0OX0AUMOT0 YPOBHS MMOCIE 3aJIMBKU )XHUIKOTO a30Ta;

— OV - BBIKIIFOYAET UCTOYHUK BBICOKOI'O HAaIpsDKEHUSA MUTaHWS, €CIU TEMIepaTypa
b/l npeBeIcHIa KPUTHYECKUH NOpOT (HanpuMep, €y 3aKOHYHIICS KUIKUN a30T);
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— curHan TTL ypoBHs +5V pa3pemaer nojiady BEICOKOTO HanpsHKEHUS MATAHUS Ha
b/l eciu ero TeMnepaTtypa JOCTUIIa HEOOXOAUMOIO YPOBHS.

1.10.31.7. Ha moHWTOpE, pacmnojioXX€eHHOM Ha KOHIIE OTBETBICHHS kabens Power
DC%12V, pacnonoxeHbl CBETOAUOAHBIE HHAUKATOPBI:

— 3eneHbld uHAMKaTop ("Detector Temp.") 3aropaercs, koria AeTeKTOp AOCTUTaeT
pabouyeil TeMnepaTypsl, IpY 3TOM pa3pellaeTcs noAaya Ha Hero BHICOKOTO HaNpsDKEHUS;

— kpacHbelii uHAukatop ("High Rate") 3aropaercs mnpu AOCTHXXEHHH 3arpy3ku
JETEKTOpa BbIIIE JOITyCTHUMOH.

1.10.31.8. MoHuTOp CO CBETOAMOAAMH MOXET OBITh 3aKpeIUIeH Ha KakoH-nmubo
NOAXOASALEH TMOBEPXHOCTH C IOMOIIBIO CaMOKIIEIOMIErocs AepXkaTeisd, BXOMAIEro B
KOMIUIEKT TIOCTaBKH.

1.10.31.9. Kpuocrar ¢ukcupyercs ¢ moMompio 4-X CTSHKHBIX BHHTOB B IPOOKE,
CIryXamiei 21eMeHTOM HI3K0(OHOBOM 3allMTEI, ¥ YCTAHABIUBAETCS Ha FOPIOBUHY COCy/a
Hproapa.

1.10.31.10. ITpo6xa xprocTtaTa cHaOXeHa WTylepoM s 3anuBku LN2. Jlng Beixona
napoB a30Ta MpH 3aJMBKE M JKCIUTyaTallMd CIY)XXUT BBIXOAHONW matpybok. B mpobGke
CMOHTUPOBaH €MKOCTHOM JaTyuvK ypoBHSI N2, KOTOpBI KpenmuTCs Ha XJIaJ0NpOBOJE
KpHOCTaTa C NOMOIIBIO ABYX XOMYyTOB. [Ipy M3MEHEHUH ypOBHS XUAKOTO a30Ta B COCY/Ie
Jlbroapa U3MEeHSAETCs ¥ eMKOCTh JJaTurKa, CUTHAJI ¢ KoToporo uepes pasdbeM «LN2 sensor»
¥ COCAMHUTENBHBINA Kalenb mepeaeTcs Ha H3MEpUTENBHBIN 670K «MOHUTOP ypOBHS
XKHUAKOTO a30Ta», 00BIYHO BXOZAIIET0 B COCTAB CBUHI[OBOM 3aIIUTHI.

1.10.31.11. MoHuTOp YpOBHS >KHAKOrO a3zoTa o0OECleYyuBaeT H3MepeHHe WU
VWHIMKALIMIO YPOBHS a30Ta MO 16-CErMEHTHOMY WHAMKATOpY, OTKAJMOpDOBAHHOMY B
IpoLIeHTaX OT 00BeMa XXHUAKOro a3ora B cocyze Jproapa.

1.10.32. CeunnoBas 3amuta H3K co crosom.

1.10.32.1. H3K mnpencrasnseT coboii kaMepy C TONIIMHOW CBHHIOBBIX CTeHOK 100
mMm. Kamepa wwumuHAprueckodt QopMbI, MO3BOJAET MMOMEMATh BHYTPb YalLKy
MapuHeri o6seMoM A0 2 TUTpoB. BHyTpeHHMIT 1uaMeTp CBUHLIOBOH Kamepht — 220 MM,
BHyTpeHHAS BbicoTa 300 MM, pacCTOSHHE OT MOTOJIKA Kamephl A0 HOCHKA ACTEKTOpa —
111 mm. MHTErpansHetii GoH MeHee 1.5 umm/c.

1.10.32.2. Kamepa U3HYTpHU MOKPBITA CIIOEM MEIH TOJIIIUHON 9 MM.

CBepxy KaMmepbl pacrnonoXeH MOJBWXHON JJIEMEHT 3alllUThi, IO03BOJISIOMINA
3aKpbIBaTh U OTKPHIBATh KAMEPY IYTEM MEPEMEIICHHS €ro B TOPU30HTAIBHON MJIOCKOCTH.

1.10.32.3. Kamepa CMOHTHpOBaHA Ha MOHTa)XHOM CToyle, OO€CIeYUBAIOIIEM
BO3MOXXHOCTbh YCTAaHOBKHM b/[ B CBUHLIOBYIO 3allIUTYy.

Buemnuit Bug H3K co crosom nokazan Ha Puc. 66.
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Puc. 66. Baeurnwnit Bui Hu3kohoHoBoH 3amuTHOH kameps! H3K co cronmom.
Obo3HaueHus:
1-BJI;
2 - H3K;
3 — mepelBUXXHas KPHIIIKa CBUHIOBOH 3aLLUTHI;
4 — cToM AN pa3sMeLlEeH!s CBUHIIOBOH 3alUTEI,
5 — HOXKH CTOJIa;
6 — MeHOe MOKPHITHE TONIIMHON 9 MM;
7 — ropJ0BUHa IS 3apaBKu cocyaa Jlproapa KUJAKUM a30TOM.

1.10.32.4. Ha MOHTa)XHOM CTOJIE€ 3aKpEIUIAETCS] MOHHUTOP YPOBHS JXHJKOIO a3o0Ta,
BXOISIIMN B KOMIUIEKT MocTaBKu BJ[, coelMHEHHBIH C €MKOCTHBIM JaTYMKOM YPOBHS
XKHUKOro a30Ta, pacloJIoXKEeHHBIM Ha norpyxHoi yactu BJI B cocyne [proapa. Monurop
OTKaIMOpOBaH M Ha JucIUlee oToGpaxaercss HHopMmamus o6 ocraBmeMcs 00beMe
XHIOKOro asora B cocyde Jlproapa ¢ TOYHOCTBIO +£5%. MOHHTOD BBIZAET 3BYKOBBIE
npedyNpUONTENbHBIE CUIHANBI B ClIydae, eclid cocyl Jlproapa 3alosHeH XUIKUM a30TOM
MeHee 4eM Ha 15%.

1.10.32.5. Macca 3aIuTH C MOHTaXHEIM CTOJIOM He 6osiee 740 xr.

1.10.33. YcTpoHCTBO U1t XpaHEHHs ¥ 3aIMBKH sxujkoro asora TP35.
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1.10.33.1. YcrpoiicTBO ucnonb3yercs AJis BCEX BApHAHTOB UCITOJIHEHHS KOMILIEKCa
kpoMme Oko [TAK-01-2, Oxo [TAK-02-2, 3xo ITAK-03-2 u cocrout u3 Cocyna proapa
06BbeMOM 35 JTUTPOB, a TaK XKe repMETU3UPYIOLIEH IOJIOBHOMN YacTH, ITpeiHa3HaYeHHOH
IUISL 3aJTMBKH JKUJKOTO a30Ta:

Cocras ycrpoiicTsa:

— WHIUKATOP YPOBHS JXKUAKOIO a30Ta (IOIUIaBOK);

— KJIamaH JJIs [To{a4yu/mpeKpalieHus mafady )XUAKOro a3ora,

— COEAMHUTEND C THOKUM IIJIAHTOM Il IEPENTUBKH JKUIKOIO a30Ta;

— kiamansl 0,5 Gap;

— MAaHOMETp;

— aBapUMHBIYN KJlallaH,

— ruOKUH OUIaHT JJIS TePEIMBKY XKUIKOIO a30Ta MO/ AaBIECHHEM,

— mpobka Ui yMEHBIIEHWS HCHapeHus >XHIKOro” aszora u3 cocyna /[leroapa
(“stopper”);

— TeJIeXKa I TPAHCIIOPTUPOBAHUS YCTPOHCTBA B IOMELIEHUU.

Bremuuit BUJ ycTpoiicTBa npuBeneH Ha Puc. 67.

Puc. 67. Buewruuit Bug TP35.

1.10.33.2. OcHOBHBIE XapaKTEPUCTUKU CUCTEMEI.

Tabnuna 14.

Mogaeb TP35
O0BeM XKHUIKOro a3oTa, J 35
Bpemst yaepxanus )KHIKOTO a30Ta ¢ FepMEeTH3UPYIOLIEH I'OJIOBHOM 35
JaCTbIO, CYyTKH
Bpemst yaepxaHust )KHAKOTO a30Ta co “stopper”’-oM, CyTKH 50
JuameTtp men cocyna JIproapa, MM 50
BricoTa ¢ repMeTH3UPYIOLIE FOJIOBHOM YaCThIO 833
Huamerp, MM 468
Macca, kr 19.8
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Puc. 68. Bremnuii Bun u pasmeps! Jko [TAK-01-3, Oxo ITAK-02-3, Oxo ITAK-03-3 B

cocyne Jptoapa 6e3 H3K.

Puc. 69. IIpo6Ka 1 3aIMBOYHBIN NaTPYOOK.
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Puc. 70. Kpennenue xproctarta 1 npoOku k cocyny Jlproapa.
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1.11. TEKYIIUA PEMOHT

1.11.1. Kommnekc He TpeGyeT npoBeneHUs NEPUOAMUECKUX (IUIAHOBBIX) TEKYIIUX,
CpPEeIHUX Y KallUTAJIbHBIX PEMOHTOB B T€YEHHUE BCEr0 CPOKa CIIyKOBI.

1.11.2. B HacTosmeM pa3spene pacCMaTpUBaIOTCS TOJBKO T€ HEUCIIPaBHOCTH,
KOTOPBIE MOT'YT OBITh YCTpaHeHBI [I0JI30BaTeIeM CaMOCTOATENBHO. B ocTanbHbIX ciydasx
TpebyeTcs obpaieHue K pa3paboTYUKy KOMILIEKca.

1.11.3. Hwuke npuUBOAMTCS MepeueHb OCHOBHBIX BO3MOXHBIX HEHCIPaBHOCTEH, KX
BEPOATHBIX NPUYHMH U CHOCOOOB WX yCTpaHeHHs. PEMOHTBI BBINOJHIIOTCS MEPCOHANIOM
000 «3koCdepa» no 3asBKaM OpraHU3aLUH, IKCILTYaTUPYIOIUX KOMILIEKCHI.

1.11.4. ITouck oTka3zoB, noBpexpeHuil U ux nocienctsuil. Hanbonee BeposTHbIE
OTKa3bl KOMIUIEKCA M CIOCOOBI MX yCTpaHeHUs NpuBeJeHbl B Tabmuue 15.

Tabnuna 15.
VYka3zaHus 110
criocobam
obHapyxeHus
Omnucanne Py VYkazauus 1o cnocobam
Onucanne . Bo3MoxHb1e OTKa30B "
IIOCIIEICTBUM o yCTpaHEHHS OTKa30B,
OTKa30B U IIPUYHHB] OTKA30B | ITOBPEXIEHHH o
. | OTKa30B U o N IIOBPEXIEHUH 1 UX
IOBPEXICHUN .| W IOBpeXIeHUI cbopoyHo# y
IOBPEXIECHU IIOCJIEICTBUH
€ TUHHILIE]
(meTanu) 1 ux
OCIIeICTBUI
Hudposoit  |Ha BJ] HamepuTs [TpoBepuTH UCIPaBHOCTH
ocuyiorpad {He mocTymnaeT HampsDkeHye Ha  |kabenell 1 HaJM4ue HU3KO-
He HU3KOBOJIFTHOE  |KOHTAKTax BOJIBTHOT'O HaIpsDKEHUS Ha
Her curnana c
Bl PETHCTPUPYET |HAPSHKEHHE pasbeMa KOHTaKTax pazbeMa
aMIIUTY JH b1
CHUTHAJ Ha
BeIXOne bJ{
C6oit nHTEpdEiica [lepe3arpy3uTs mporpaMmy
CBA3U
He
USB
Her cBs3u ¢ 1K |mepenarorcs
nanmse 8 [IK Heucnpasen 3amMeHuTh Kabepb
kabens USB
cesi3u ¢ [1K
Heso3moxna |OTcyTcTBYyeT [Tposepxa [TpoBepuTs cocTOsIHUE
pabota ¢ [10 |anexkTponuTaHvie |3NEKTpONUTAaHUS B Kabesel 3JIeKTPONUTaHHS
GYHKIHMOHUPO pacipefeNnuTeNbH |KOMIIBIOTepa U HCTOYHUK
BaHUS OM ILUTKE Hecniepe6oitHOro NUTAHUS
KOMILIEKCa ¥ (UBIT) u ybenutses, uro UBII
06paboTku IOJKJIIOUEH K HCTOUHUKY
He BxmouaeTcst |naHHBIX anexkTponuTanus, a [1K
KOMITBIOTED (cuctemHEbI# 60K 1 MOHUTOD)
noaxiarodeH K MbII.
CM. myHKT Heuncnpasen Cwm. nyuxr Beiie | ITpoawarsoctuposats [1K u
BBIIIE KOMIIBIOTEP 06paTUTECS B PEMOHTHEIE
CIIyKOBI
Hewncnpasen [Tposepka [IpommaraocTipoBaTh
UCTOYHHK BBIXOJIHOTO HCTOYHHUK ¥ 0OpaTHTHCA B




6ecniepeboiinoro

HAIPSDKEHHS C

PEMOHTHBIE CI1YKObI

ce0s HeoOBIUHO
HITH «3aBUCTIaY

TTUTaHUS UBIT
He 3anyckaetcs |HeBozmoxna |He noncoenunen |I[Iporepka kabens |Coexunuts CV ¢ ITK xabenem
Kakas-m6o u3  [pabora ¢ [10 [USB kaGens k U MeCT USB.
IIporpamu, (YHKIMOHUPO |[KOMITBIOTEPY WK  |COSIHHEHHI
BXOJAIINX B BaHUA k CV.
COCTaB KOMILJIEKCa U
IpUKIagHoro  |oOpaboTku
10 xommIeKkca |[HaHHBIX
CM. IyHKT Hcnopuens! [Monyuenue BoccranoButs daiins ¢
BBIIIE paboune gaitnel  [coobmenus 06 |pe3epBHOMN KOMUH
TIPOrpaMMBL. ommObKe Npu

3amycke [10 win

aBapuiHoOe

3aBepIleHIe

TIpOrpamMMBbl
Kakas-mu6o u3 |3arpynneHa |BHyTpeHHss Hanuuue dakra |3akpbITh ¥ 3aHOBO 3aIlyCTHTH
IIporpamm, WIH ommMOka HEKOPPEKTHOTO  |[IPOrpaMMy.
BXOJSIINX B HEBO3MOXKHa |[IpOrpaMMBbl TIOBEJICHUS [pumeyanue. s 3aKpbITUS
cocCTaB paborta c [10 TIPOrpaMMBbl «3aBUCIICH» MPOTPAMMBI
IPUKIATHOTO  |PYHKIHMOHHPO ClIeyeT UCTIONb30BaTh
1O komIIeKca, |BaHUs Hucneruep 3anauy Windows,
coobmaer o KOMILJIeKca U BBI3bIBAEMBIi 110 HAXKATUIO
HeycTpaHuMoit 06paboTku KOMOMHAIMHY KITaBULI
OIHOKe, BEJAST |MaHHBIX CTR+ALT+DEL, Ha 3aknajaxe

«ITponecchr» KOTOPOro
clenyeT BeiOpaTh
3aKpbIBaEMYyIO IpOrpaMmy,
3aTeM HaXXaTh NPaBYIO KHOIKY
MBIIIH U B BHITIABILIEM
KOHTEKCTHOM MEHIO BHIOpaTh
«3aBepUIUTD ACPEBO
TIPOLIECCOBY

IIpoceba coxpaHsATh OpWUTHMHAIBHYIO YNAaKOBKYy u3fenus. B ciaydae BosBpara
IeTeKTopa Ha pUpMy IPOM3BOAUTEJIS, STOT BO3BPAT JOJDKEH ObITh MPOU3BENET TOIBKO B
OpUTHHAIBbHOM ynakoBke. HecoOmoleHue 3TOro yciloOBHs MOXET BbI3BATH IMOJIOMKY
JIETEKTOpa U HapyllleHHue rapaHTUH.
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1.12. XPAHEHHE

1.12.1. KnumaTtuuyeckue yclnoBUs XpaHEHUS KOMIUIEKCA B TPAaHCIHOPTHOH Tape
JOKHBI OBITh AHAJIOTUYHEI YCIOBHSM TPAHCIOPTHUPOBAHUS.

1.12.2. YcnoBus xpaHeHUss KoMIuleKca O3 yIakoBKH JOJDKHBEI OBITH aHATOTMYHEI
YCIIOBUSIM KCILTyaTalyu.

1.12.3. B noMeleHuu aias XpaHeHUs! COAEpKaHUe MBUIH, TAPOB KHUCIIOT U IIeJI0OYe,
arpeCCUBHBIX I'a30B U JpYTUX BPEAHBIX NPUMECEH, BBI3BIBAIOMINX KOPPO3UIO, HE HOJIKHBE
IPEBHIIATE CONEPIKAHUE KOPPO3UOHHO-aKTUBHBIX areHTOB Ji atMocgepht THma 1 1o
I'OCT 15150.

1.12.4. YnakoBka KoMIUIEKCca JOJDKHA 00ecreYynBaTh €ro COXpaHHOCTb IIpH
TPaHCTIOPTUPOBKE.

1.12.5. Ilepen ynakoBKO¥ KOMIUIEKC JOKEH OBITH 3aKOHCepBHpOoBaH. KoHcepBalius
J0JDKHA npousBoauThes no BapuaHTy 3ammTsel B3-10 T'OCT 9.014 ¢ ocyumutenem B
U30JIMPOBaHHOM 00bEME YNIaKOBKH U3 BO3AYLIHO-ITY3bIpYaTOi INIEHKH.

1.12.6. XpaHeHre B YCIOBHSIX OTHOCHUTENbHOM BhaxHocTu cBbiuue 60 %
JOIIyCcKaeTcs TOJBKO B F€pMETUYHOM yNaKoBKe ¢ OOJIBIINM KOJTMYECTBOM OCYIIUTES.

1.12.7. ConpoBoauTenbHas AOKYMEHTAldsi B 3aKPBITOM IIOJIMITUICHOBOM IIAKETE
IODKHA OBITH yllO)KeHa B Tapy Tak, 4ToObl €€ MOXHO OBLJIO W3BIE€Yb, HE HAapyIlas
BJIarOHENIPOHUIIAEMOH YKIIaJKH KOMIUIEKCa.

1.12.8. Kommnuiekc qomkeH OBITh YIAKOBaH B COOTBETCTBUU C KOMIUIEKTOM ITOCTaBKU
B YKJIAJJOYHYIO TPAHCIIOPTHYIO Tapy I XpaHEHUS U TPAaHCIOPTHUPOBKH.

Ilpumeuanue. HacmosmenvHo pekOMeHOyem COXPaHUmb OPUSUHANLHYIO YNAKOEKY,

m.k. 6 caydae 8038pama 060pYy006aAHUs HA 2APAHMULHbLIL PEeMOHM  UIU

obcnyocueanue BBl JJOJDKHBI ucnonvzoeams opuzuHanvHyro ynakoeky! B

NPpOMUBHOM Cliyuae 6bl pUCKYeme NOmepAms 2apaHmuio HA PEeMOHm U

obenysicusanue 060py0o8anus

1.12.9. B/l Ba ocHoBe OYI' MOryT TpaHCHOPTHpPOBATBCA U XPaHUTECA B
HEOXJIAXIEHHOM cocTtosiHuu. OfHako, MNocle MNpHUBeJeHHs KOoMIUuleKca B pabodee
COCTOSIHME, JUISl COXpaHeHHs CTaOMIBHOCTH €ro paboThl PEKOMEHIYETCS MOANEPKUBATEH
ero b/l B 0XMaXXAE€HHOM COCTOSIHAU HETIPEPHIBHO!
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1.13. TPAHCIIOPTUPOBAHME

1.13.1. TpancnopTHpoBKa KOMILIEKCA B yIIaKOBKe H3rOTOBUTENS JOIyCKAETCS BCEMHU
BUAAMH TpPaHCIOpPTa Ha JIt000€ pacCTOSHHE B COOTBETCTBHHM C NPABHWJIAMH IEpPEBO3KH
IPy30B JUIs 3TOr0 BUAA TPAHCIIOPTA.

1.13.2. YcnoBus TpaHCIOPTHPOBAHUS B YaCTU MEXaHUYECKUX BO3ACUCTBUI JOJKHBI
os1Th cpenue (C) mo TOCT 23170.

1.13.3. Tpromsl cynoB, Ky30Ba aBTOMOOWIEH M TIp., UCIIOJIB3yeMBbIe JUIs I1ePEeBO3KH,
IPAKTUYECKHN HE JOJKHBI UMETh CIIEAO0B LIEMEHTa, YT, XUMHKATOB U T.J.

1.13.4. IIpu TpaHcnopTHUpoBKe U mpu paboTe Bo u3bexanue nopuu b/l 3anpemaercs
HaKJIOHATE b/l B LEIOM M KpHOCTAT € JETEKTOPOM B OTAEIBHOCTH OoJlee, yeM Ha 45°.

Brumanue!

EBJ] na ocnoge OUI" mozym mpanchopmupo8amsvcs U XpaHumvCa 8 HeoXaadcO0eHHOM
cocmosnuu. (QOHAKO, nocie npueedeHus KOMnlekca 6 pabouee cocmoaHnue, 04
COXpaHeHuss cmabunbHoCmu e20 pabomvl peKOMEHOYemcs noooepIicueames €20 6
OXAAHCOEHHOM COCMOAHUYU HENPEPbIBHO!

1.14. YTHJIU3ALUA

1.14.1. Komniiekc He COOEp>KUT BELECTB U KOMIIOHEHTOB, BpeJHO BIHAIOMIMX Ha
OKpY>KaIOILyIO CpeAy U 3Z0POBhE UeN0BEKa, II03TOMY 0COOBIX MEp I10 3aLIUTE [TPH
YTHJIU3alMU He TpeOyeTcs.
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2. TEXHUYECKOE OBCJIYKNUBAHUE

2.1. O6mue ykazaHus.

2.1.1. HemnocpeacrBeHHas J3KCIUTyaTallsi KOMIUIEKCAa TIPOBOJUTCS JIMIIaMHY,
BJIAJICIOLIMMH:

— IpueMaM paboThl CO CIIEKTPOMETPHYECKON 3JIEKTPOHHOM anmapaTypoi;

— TpuemMaM pabOThl C MHOTMOKaHA/IbHBIMY aMILUIMTYAHBIMY aHa/IU3aToOpaMu
YMITYJIbCOB;

— InpueMaM pabOTBI ¢ BBICOKOBOJIBTHBIMY UCTOYHUKAMU ITUTAHUS;

— IpyeMaM padoThl ¢ paluOAKTUBHEIMY BelleCTBAMU;

— IipyeMaM paboTBI € AETEKTOPaMU MOHU3UPYIOIIMX U3Ty4eHUH.

2.2. Mepsl 6Ge3zomacHOCTH IpU paboTe ¢ KOMIUIEKCOM H3JIOKEeHHBIe B paznene 1.9
Hacrosiero PO.

2.3. Iopsanox TexHu4eckoro obcIyKUBaHUS.

2.3.1. Texuunueckoe o6ciyxuBaHue (TO) koMIulekca JenuTCs Ha €XETHEBHOE U
IIepHoauYecKoe.

2.3.2. Bunsl, NOpsAIOK U MEPUOAUYHOCTE TEXHUYECKOT0 OOCIY)KMBAHUS IIPUBEICHEI
B Tabnuue 16.

2.3.3. TO B nomKHO IPOU3BOAUTHECA KaK MHHUMYM 1 pa3 B rofl ¥ OJuH pa3 B 3
Mecsla IIpY XpaHeHU .

23.4. llpu npoBeleHHH OOCIYy)XHBaHUS CleAyeT TPOMBITE KOHHEKTOphl bJ|
XJIOIIKOBBIM TaMIIOHOM, CMOUY€HHBIM 3TUJIOBBIM CIIUPTOM.

2.3.5. Tlpy mpoBeleHMH TEXHHYECKOro OOCIyXUBaHUS HEOOXOJWMO BBINOIHHUTE
CIeAyloliye onepalnyy: NPOMEITh BaTHBIM TaMIIOHOM, CMOYEHHBIM 3THIIOBBIM CIIMPTOM,
passeMsbl B]l, 3aTeM npocymuTh X npu Temneparype He Baiiie 40 °C.

2.3.6. TO ycrpo#icta «Monolith» 10MKHO NPoU3BOAUTECA IO MEPE HEOOXOAMMOCTH
1 B Clly4yae HENMPEPHIBHOTO XpaHEHUs B Te4eHUe Ooiee 3 MeCALEB.

2.3.7. Ilpu BBIMONHEHHH PabOT MO TEXHUYECKOMY OOCITYXMBAHMIO HEOOXOIHMMO
IIPOM3BECTH OTKAauKy Kpuoctara Bl mocpexcrBoM TypOoOMOJIeKyJISIpHOTO Hacoca HIIM
MHOro 6e3MacyITHOro BhICOKOBaKyyMHOI'O Hacoca.

Tabmuua 16.
Bunsr TO/
Ne Haumenoanmne o6bexra TO u paboTh!
IlepuonnyHOCTD
eXeJIHeBHO
1. | BusyanbHsiil ocMoTp riepe]l Ha4yajaom
paboTHI
IIpoTrpka BHyTpeHHHX TOBEPXHOCTEH CBUHIIOBOM 3alUThl | B MEPHOJIBI
2. (v BHemHel nosepxHocTH B/l ¢ uensio yaaneHus IIPOBEEHUS
NIOBEPXHOCTHOIO 3arpsi3HeHHUs H3MepsieMbIMU IPOOaMHU. U3MEpeHUi
OJIVH pa3 B
3. | BHemHsAs yncTKa p
HEeJEIo
OJIVH pa3 B
4. | O4ucTKa ¥ IPOMBIBKa KpUcTajula AETEKTOpa
HEJeNo
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. OJIWH pa3 B
5. |ITpoBepka paboToCmOCOOHOCTH COCTABHBIX YacTel
MECSIII
UYucTKa ¥ IpoTUpKa HapyKHBIX YacTell KOMILIEKCa OT IbUIH
6. |1 rps3u Mapreit xiomuaTo6yMaKHON HITH Gs36I0, eXEHeIeIbHO
cMOUYeHHOH ciupToM pekTubukoBanHeM 'OCT18300-87.
7 ITpoMBIBKa KOHTAKTOB PO3ETOK W BHJIOK CIIUPTOM OJIUH pa3 B
" | pextudukoBanabiM 'OCT 18300-87. IIeCTh MeCsLEB
. OJIH pa3 B
8. |YianeHue mbUIH € YCTPOMCTB KOMILIEKCA ITBUIECOCOM.
IIECTh MeCsLIeB

2.4. ITpu nposenenun TO HeoOX0aUMO OCMOTPETh COEAUHUTENBHBIE KIYyTHI, KaOesu
U paszpeMbl cnekTpoMerpa. Ocoboe BHMMaHUe OOpaInaTe Ha MPOYHOCTh MEXaHHYECKHUX
COEMHEHUH U LIJIOCTHOCTh U30JIALIMH Ha KryTax.

2.5. Ilpu Bu3yasibHOM OCMOTpE NPOBEPSETCSL:

—  OTCYTCTBHE IOTEPTOCTEH U U3TIOMOB KOMMYTaLIMOHHBIX KabeneHn;

—  OTCYTCTBHE BMSTHH U UHBIX MEXaHUYECKUX MTOBPEWKACHMUIA;

—  COCTOSIHHE Y3JIOB KPEIlJICHUS.

2.6. Ilpn BHemIHeW 4YHCTKE amnmapaTypbl MPOU3BOAUTCS YAAJIEHUE IBUIM IIPU
IIOMOIY TbUIECOCA M TPA3M NOCPEACTBOM IIPOTUPKHM TaMIIOHAMH, CMOYEHHBIMU B
XKUIKOCTH [UIsl YUCTKU MOBEPXHOCTEH, C MOCHEAYIOMEH CYIIKOW MPOMBITEIX Yy4aCTKOB.
Jlst auctku skpaHa [TK HeoOXoauMoO NPUMEHSTH YUCThIe CyXUe Ge3BOpPCOBbIe calieTKu
nubo crenyanbHble cadeTKy, NpeJHa3HAYeHHBIX JUIsl YUCTKU 3KPAHOB /K MOHUTOPOB.

2.7. Ilpn BHyTpeHHeH OUYMCTKEe IOBEPXHOCTEH 3aIMTHOW KaMepbl U [ETEKTOpa
IPOU3BOAUTCS YAAJEHHE TBUJIM W TIP3 IOCPEACTBOM MNPOTUPKH TaMIIOHaMH,
CMOYEHHBIMH B 3THUJIOBOM CIIMPTE, C MOCIEAYIOmENH CYNIKOH HMPOMBITBIX Y4aCTKOB IPU
OTKPBITO} KpBIIIKe 3al{UTHOM Kamepsl. Pacxol ciypTa Ha 0Hy 04MCTKy cocTasiseT 10 r.

2.8. TO 6nokoB ¥ wu3AeHUd, BXOASIIMX B COCTaB KOMIUIEKCa, NPOBOJAUTH B
COOTBETCTBUH C TpeOOBaHMUIMHU, U3JI0XKEHHBIMU B MACMOPTaX, TEXHUUECKHUX ONMHUCAHUAX U
PYKOBOJCTBAX IO 9KCIUTyaTaldy Ha 3TU OJOKU U U3JETusl.
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3. CBHMAETEJLCTBO O IIPMEMKE.

3.1. Kommnekc ramma-crieKTpOMeTpHUUeCKUR IporpaMMHo-amnmapaTtHeii Oko [TAK
BapHaHT HCIIOJIHEHUS , 3aBOJCKOM HoMep N
M3rOTOBJIEH M IPU3HAH rOJHBIM K SKCILIyaTallUH.

Hata BrITlyCKa 201 r.
M.IL
IIpencraBurens OTK /

(noanucek) (®PHO)

3HaYeHUs TEXHUYECKUX XapaKTepUCTUK KOMILUIEeKca
3aB. Ne npuBeaensl B Tabnuue 17.

Tabnuna 17.

3HaYeHNE XapaKTEPUCTUKH
HanmeHnoBanne xapakTepUCTUKH

HOMMHAaJIbHOE JIIeICTBUTEIBHOE
KomMrneke raMma-crieKTpoMeTpH4eCKUi IporpaMMHO-annapaTHbIN
Oko ITAK, BapuaHT ucrogHeHuUs , 3aB. Ne
DHepreTryecKoe paspeuieHne Uil JUHUN ¢ SHEPTUSIMHA:
JUIS TMHKH 5,9 k3B (pagHoHyKInL ° d Fe),
sB
Oxo ITAK-01 ot 145 no 650
Oxko ITAK-03 ot 650 1o 860
101st taHun 122,1 k3B (paaronykina
*’Co), 3B
Oxo [TAK-01 ot 465 no 800
Oxo ITAK-02 oT 825 no 1250
Oxo ITAK-03 oT 825 mo 1000
1u1st naHun 13325 k9B (palnoHyKIHI
Co), k3B
Oxo ITAK-01 ot 1,75 no 2,30
Oxo [TAK-02 ot 1,75 mo0 2,30
Oxo ITAK-03 ot 1,75 no 2,00
IIpenenst nomyckaeMolt OTHOCUTENBHOM
TOTPELIHOCTH XapaKTEePUCTUKH 0.04
npeo6pa3zoBaHys (MHTErpaIbHAS ’
HEJNIMHEHHOCTB), %, He Gonee
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4. TAPAHTUMHBIE OBSI3ATEJILCTBA

4.1. WsroToBuTens rapaHTHpyeT paboToCmocoOHOCTh KOMIUIEKCA M COOTBETCTBUE
OCHOBHBIM TEXHHYECKUM U METPOJIOTUHECKUM  XapaKTEpPUCTUKaM MpHU COONIOAECHUU
NOTPEeOUTENEM YCIOBUN KCIUTyaTaLlUU U XPaHEHUS.

4.2. Cpox rapanTMM — 12 MecseB ¢ MOMEHTa MNpOJaXH IpU COOIOACHUH
3aKa3uuKOM YCIIOBUH XpaHEHUs KOMIUIEKCa.

4.3. Tlpu oTKa3e KOMIUIEKCA B TeUeHHe rapaHTUHHOIO CPOKa CJIeLyeT COCTABUTh aKT
C YKasaHHMEM XapakTepa HEUCIPaBHOCTH U BPEMEHH BBIXOJa KOMIUIEKCA M3 CTPOS.
HanpaBuTe KOMIUIEKC HM3rOTOBUTENIO, IPUIOXKHUB HACTOsSIEE PYKOBOJACTBO IO
OKCIUTyaTallUU U peKIaMalIOHHbIH AKT.

4.4. M3roToBuTeNb HE HECET rapaHTHUHHBIX 00S3aTeNbCTB B CIydae MEXaHUYECKUX
NOBPEKJACHUM KOpmyca KOMIUIEKCA, COEJAWHUTENBHOI0 Kabens, MNepCOHANbHOIOo
KOMIIBIOTepa U APYTrUX NPUCTIOCOOICHUH, BXOASAIIUX B KOMITIEKT IIOCTaBKH.

45. B cnysae oO0OCHOBaHHOH  peKiaMalWd  rapaHTUMHBIA  CPOK  Ha
BOCCTaHOBNEeHHBI B/l ycTaHaBnuBaeTcs Ha OCTAaBIIMMCA HEUCIOJIb30BAHHBIA CpOK
rapaHTyu BelleAero u3 crpos b1,

4.6. Bce mpenbsBieHHbBIE peKiiaMally perucTpupyrotes B Tabmuue 18.

Tabnuua 18.

ata
A Kparkoe conepxanue Meronbl, NpUHATEIE IO
BBbIXOJa IIpumeyanue
peKnaManuu pexnaManuu
U3 CTpos
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5. CBEJAEHMUS O TIPOBEJEHHLIX IIOBEPKAX
Hara Mecto 3aKimo4eHue IN'ocnioBepuTens
IIPOBENICHHUS
UsroroBurens:
000 «3OxoCohepar»

117546, r. MockBa, Bapmasckoe mocce, n.129, xopm. 2, ctp.2
Tel. oTaena npoxax: (495) 1504012 no6. 3
Ten./dakc ciy)O0sl monaepxku: (495) 7885699 nob. 8463
www.ekosf.ru
E-mail: info@ekosf.ru
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6. METOJAUKA ITIOBEPKHA

6.1. O6mue moIoKeHNst

IToBepKy KOMIUIEKCOB MPOBOAAT IOpUAUYECKHE JIHIA WIH HWHAWBHUIYalbHBIS
NpedlIpUHUMATENH, AaKKpeAUTOBaHHbIE B YCTAaHOBJIEHHOM MHopsAAke B o0OiactH
obecrieueHUs eAMHCTBA M3MepeHUd. TpeGoBaHUs K OpraHU3alliH, MOPSAAKY MPOBENCHUS
NOBepKH U (opma NpeACTaBleHHS pe3yIbTaTOB MOBEPKH Ompenensiorcs [Ipukazom
Munnpomropra Poccrn ot 02.07.2015 Ne 1815 "O6 yrBepxaeHuu [lopsaxa mpoBeneHust
MOBEPKH CpEACTB H3MepeHUid, TpeGOBaHUA K 3HAKy IMIOBEPKH M COJACPKAHUIO
CBHJIETEJILCTBA O OBEpKE".

HepBI/I‘IHaﬂ MOBEpKaA MPOU3BOAWUTCA TIPHU BBIIIYCKE BHOBb [MPOHU3BEACHHLIX
KOMILICKCOB H IMOCJIE€ UX PECMOHTA.

Hepnonnqecxaﬂ IMOBE€pKa MMpOU3BOAUTCA IMPH SKCIUTyaTalluUd KOMIUICKCOB.
I/IHTepBaJI MEXy MOBCPKaMH COCTABJIACT OOAWH T'OJ.

6.2. Onepanuu NoBepku

IIpu moBeAeHUH MOBEPKHU JOJKHBI OBITH BEIITOJIHEHEI ONIEpallly, YKa3aHHbIE B
Tabauue 19.

Tabmuua 19.
Omnepanyy,
N Howmep BBIITOJIHSIEMbIE TIPU
o
I /;1 Havmenosanue onepanuii IIyHKTa IIOBepKe:
METOIUKHU . | mepuomuye
HepBUYHON N
CKOH
1. | BremHu#t ocMoTp n. 6.7.1 + +
2. | OmpoboBanue n.6.7.2 + +
OnpeneneHue SHEPreTHYECKOTO
3. | PR P . 6.7.3 + -
pa3pelieHus
Omnpenenenue HHTerpatbHON
g, | Crpere P . 6.7.4 + -
HEeJIUHEHHOCTH
ITonTeepxxaeHre COOTBETCTBUS
5. | | OATECPRA M 6.7.5 . +
nporpaMMHoro ofecreyeHus

6.3. CpeacTBa noBepku

Ilpu nmpoBeneHUN MOBEPKU MPUMEHSIOTCS OCHOBHBIE U BCIIOMOTraTelbHBIE CPENCTBA
IIOBEpKH, IpuBeleHHbIe B Tabmuue 20.

Tabmuua 20.
Homep nmyHkra HanmenoBanue u tun (ycaoBHoe 0603HauYeHHEe) OCHOBHOTO HITH
OOKYMEHTa [0 | BCIIOMOraTelIbHOTO CpeJiCTBa MOBEPKH; 0003HaUYeHUE HOPMATUBHOTO
OBepKe IOKYMEHTA, PerJaMeHTHPYIOIIEro TeXHHUecKue TpeGoBaHus, U (UiIH)
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METPOJIOTUYECKUE U OCHOBHBIE TEXHUYECKUE XapaKTEPHUCTHKHU CPeJICTBA
HOBEPKH

HcTouynnky paguoHyKIUIHbIE GOTOHHOTO U3ITYyYEHUS

672 -6.73 |MCTPOJNOTHYECKOIO HASHAYECHNS 3aKPbITbIE UMH-I" (PeructpaunoHHbBIN
Ao =007, 3 5 -

Ne 44591-10). AxruBHocTs oT 10° mo 10° Bk, npesens! gonyckaemoit

OTHOCHTEIBHOU MOTPEIIHOCTH BOCIPOU3BEICHUS aKTUBHOCTH * 3 %

6.6.2 Tepmometp naGoparopusiit mo F'OCT 28498-90. Ilena genenus 0,1 °C,

’ auana3oH usMepennii ot Munyc 50 °C no 125 °C

bapomertp-anepouna. /luamnason muaMepeHunit abCOJIOTHOTO MABJICHHS OT

6.6.2 60 no 120 xIla, mpenensl gomyckaeMoi abCOMIOTHOW TMOTPEIIHOCTH

m3Mepenuit + 0,2 xIla

INMenxpomerp mo 'OCT 112-78. lnana3oH u3MepeHU OTHOCUTENILHON

6.6.2 BnaxxHocTd oT 20 mo 90 %, npexensl qomyckaeMold OTHOCHTENBHOM

HNOTPEIIHOCTH U3MepeHui = 5 %.

Hozumerp-papnomerp JKC-96 ¢ BIIKC-966.

MommHoCTs aMOMEHTHOTO PKBUBAJICHTA J103b! B JHANa30He

6.6.2 0,1 Mx3B/4 + 1 3B/u. [TorpeurHocts He Gonee + (15 + 6/H) %, rne H -
6e3pasMepHas BEIMYMHA, YUCIEHHO paBHAs U3MEPEHHOMY 3HAUEHHIO
MAD]I B MK3B/u.
IIpumeyanus:

1. Jlonyckaercs NpUMEHEHHWE JPYIMX CpPeJCTB MOBEPKH, HE IIPHUBEJEHHBIX B
nepeqyHe, HO 00€ClEeYUBAIOUINX OINpEACICHUE METPOJOTHYECKUX XapaKTEepUCTUK C
TpeOyeMoi TOUHOCTEIO.

2. cnionb3yeMble 3TAIOHHBIE CPEACTBA U3MEPEHUN JOJKHBI UMETh JEHCTBYIOLINE
NOBEpUTEIIbHBIE KJIE€HiMa UITN CBHIETENILCTBA O IIOBEPKE.

6.4. TpeGoBanns no 6e30NacHOCTH H KBAJH(PUKALNH NOBepHTEei

6.4.1. Ilpyn npoBeieHNN MOBEPKU JOJDKHBI BBITTOJIHIATHCS TPeOOBaHUS:
—  «Hopm pagnaunonnoi 6e3onacaoctr (HPB-99/2009)y;

«OCHOBHBIX CaHUTapHBIX MpaBUi obecreyeHUs paAualMOHHOW 6e30MacHOCTH
(OCHOPB 99/2010)»;
—  «lIpaBun TeXHUYECKON IKCIUTYATallMM JIEKTPOYCTAHOBOK moTpedureseid u mpaBuil
TEXHUKH O€30MacHOCTH MPHU SKCIUTyaTallMM 3JIeKTpoycTaHOBOK mnotpeburened (I1TO u
ITTB-84)»;,

— HWHcTpykuu#i no paguanuoHHOR 6e30I1aCHOCTH.

6.4.2. IToBepky MOTYT NpOBOAWUTH JIMIA, MUMEIOLINE KBaJU(UKALMIO ITOBEpHUTEI,
O3HAKOMJIEHHBIE C PYKOBOJCTBOM IO 3KCILTyaTallMM KOMIUIGKCOB M HONYLIEHHbBIE K
paboTaM ¢ UICTOYHUKAMU NOHU3UPYIOLINX H3JTy4YECHHUH.

6.5. YcioBus noBepkn
6.5.1. JlonycTMo MpoBEAEHHUE IOBEPKU KOMIUIEKCOB 0€3 IeMOHTaXa.
6.5.2. Ilpu npoBegeHNY MOBEPKH JIOJDKHBI BBITIOJHATHCS ClIeAYIOLIUE YCIOBHUS:
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® TeMmIepaTrypa OKpy>KaroIlero Bo3ayxa, °C.................... ot 10 1o 35;

® OTHOCHUTEJIbHAS BJIIAXHOCTD BO3AYXA, %0 «..vvvvininneannnnn... 1o 70;
e aTMmocdepHoe AaBiieHne, KIla...........ooeviiiniiiiininnn... ot 84.0 mo 106.7;
® YpOBEHb BHEIIHEro ramma-poHa He 6oee, MK3B/4.............0,15.

6.6. [loaroroBka k moBepke

6.6.1. Ilepen mpoBeneHHEM mOBEpKH KOMIUIEKC TIOATOTOBUTH K paboTe B
COOTBETCTBUHU C TpeOOBaHUSIMHU PyKOBOJCTBA 10 IKCIUTyaTallHH.

6.6.2. [IpoBecTu u3MepeHUs TeMIlEpaTyphl, OTHOCUTEJHFHOU BJIaXKHOCTH, AaBJIEHUS
BO3/lyXxa M YpPOBHS BHEIIHEro ramMma-(oHa B MECTE€ pacIOJIOKEHUS KOMIUIeKca.
PesynbTarel u3MepeHuil 3anectu B pabounii xypHa.

6.7. IlpoBeaeHHe NOBEepKH

6.7.1. Buemnnii ocMoTp

ITpu npoBeZeHNH BHEIITHETO OCMOTPa yCTaHABIINBAIOT:

® OTCYTCTBHE MEXaHHUYECKUX IOBPEXIEHHUI U APYruX BUAUMBIX Ne(EeKTOB YCTPOHCTB
U KaOeNbHBIX JIMHUN CBSA3M, BXOJMIIMX B COCTaB KOMIUIEKCa, KOTOpHIE MOTYT
TMIOBIUATEH Ha pabOTOCIIOCOGHOCTE;

® HaJI4Ke MapKUPOBKHU U TIOMO;

® HaTM4YHe PYKOBOACTBA 10 9KCINIyaTali KOMIUIEKCa;

e HaJlMYKe CBUJIETENIbCTBA O MpebINyIel oBepke (IpU NepruoarniecKoii oBEpKe).

6.7.2. Onpo6oBaHue

Ilpu onpo6oBaHuM nPOBOAUTCA IpoBepKa pabOTOCIOCOOHOCTH KOMILIEKCOB B
COOTBETCTBHU C PYKOBOACTBOM I10 3KcIUTyaTtaluH. C IOMOIIBIO TOYEYHOr0 MCTOYHHKA
raMma-Hu3iiy4eHus yoexIaroTcs, YTo IPOMCXOAUT Habop CrIeKTpa.

6.7.3. OnpeaesieHue SHEPreTHYECKOro paspeineHus kommiexkcos Jko ITAK

Onpenenenue sHepreruyeckoro paspemenus npu nomoum [IO  cemelictsa
«SpectraLine» (cum. [Tpunoxenue 5) koMruiekcoB Jko [TAK npou3BoIuTCs ciielyIOIUM
obpazom:

e B 3aBHCHMOCTHU OT TOTO, Ha KaKOH JINHUM OIpelessieTcs pa3pellleHue, YCTAaHOBUTD
TOYEYHBI HCTOUHHUK FAMMa-U3JIydeHHs Ha OCHOBE paJuoHyKuaa > Co 6o *Co
Ha TaKOM pPAacCTOSIHUM OT Topua (IUIOCKOCTH) KpbIKKM Kpuoctata BJl, 4ToOHI
CKOpOCTh cué€Ta B XOAe H3MepeHuil cocrapisuia npumepHo 1000 ummynbcos B
CeKyHAY;

e rpoBecTH Ipouecc u3MepeHus (Habopa crekrpa). Bricota nmnuka Ha
NpeCTaBIIAIOUIe HHTEPEeC SHEPTUH 110 3aBepIieHHH W3MEpeHHH JoKHa ObITh He
Menee 1000 oTcuéros;

® TPOU3BECTH IIOUCK ITMKOB M KaIUOPOBKY ILUKajbl aHalIu3aTopa 1o ABYM ITHKaM
MCTOYHMKA > CO UK 0Co;

e BBIBECTH MH(POPMALHUIO O IUKax Ha skpaH. Cpeau npodero ram OyAer ykaszaHa H

uH(OpMaIKs 0 IIHUPUHE KA Ha [OJIOBUHE BBICOTHI Ha dHepruu 1332,5 kaB nubo
122,1 x3B;
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e [lpu HEoOGXOAMMOCTH U3MEpEHHs pa3pelleHHs Ha JHHUH 5,9 KoB Hucmoib3oBath
v 55 v
TOYEYHBIH UCTOYHHUK ~ Fe U NelCTBOBaTh COINIACHO BHINICYIIOMSAHYTHIM ITyHKTaM.
[Tpu 3TOM LIKaNia aHAIH3aTopa YKe JOJDKHA ObITh OTKaNHOpoBana.

PCByJIBTaTBI CUHUTATh MOJIOXKUTCIIbHBIMH, CCJIN INIOJIYYCHHBIC 3HA4YCHUS

SHEPreTHYeCKOro  paspelleHds He  IpeBHIIAOT  3HAYeHHWM, yKa3aHHBIX B
Tabnumax 21+23.

Tabnuna 21. DHepreTHYecKoe paspelieHue s BapuaHToB ucnonHenus Oxo [TAK-01.

JHepreTHUYecKoe pa3peuienue, 3B
Tun OYT aerexTopa ans 5,9 k3B ans 122 k3B
GPD-05145 145 465
GPD-08155 155 485
GPD-12165 165 490
GPD-12160 160 490
GPD-16180 180 495
GPD-25300 300 545
GPD-36360 360 585
GPD-36300 300 560
GPD-45400 400 600
GPD-50400 400 600
GPD-50600 600 750
GPD-50460 460 680
GPD-60500 500 700
GPD-70560 560 750
GPD-70600 600 780
GPD-80620 620 800
GPD-90500 600-+/-30 750

Tabnuna 22. DHepreTudeckoe paspeienne s Mmojeneit Jxo [TAK-02.

3He TreTHYECKOE Pa3pPCILUCHUE
Tun OYT netextopa = "5y KaBlzaB) :mplssz 1B (k3B)

GCD-10175 825 1,75
GCD-15180 825 1,80
GCD-20180 850 1,80
GCD-25185 850 1,85
GCD-30185 875 1,85
GCD-35190 875 1,90
GCD-40190 895 1,90
GCD-50190 895 1,90
GCD-60200 1000 2,00
GCD-70200 1000 2,00
GCD-80210 1200 2,10
GCD-100220 1200 2,20
GCD-120220 1200 2,20
GCD-140220 1200 2,20
GCD-160230 1250 2,30

Tabmuua 23. DHepreTrdeckoe paspeuienne s moxeneit Jxo [TAK-03.
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Tun OUT xerexropa JHpreTHyecKoe paspellieHHe, K3B
5,9 xaB 122 x3B 1332 x3B
GCDX-10175 650 825 1,75
GCDX-15180 665 825 1,80
GCDX-20180 680 850 1,80
GCDX-25185 685 850 1,85
GCDX-30185 690 875 1,85
GCDX-35190 700 875 1,90
GCDX-40190 720 895 1,90
GCDX-50190 740 895 1,90
GCDX-60200 860 1000 2,00

6.7.4. Onpenenenne HATErpaJIbHOH HeTHHEeHHOCTH
IIpoBecTy M3MepeHUs ¢ UCIIONB30BAHUEM TOYEYHBIX UCTOYHUKOB raMMa-U3TyYeHHs

Ha OCHOBE HYKJIUIOB Am, "Ba, Cs, °Co, *?Th (2°7Bi), Mem+C. Cnexkrp
HaOUpaloT MOOYEepeHO OT KaXJOr0 WCTOYHHMKA, YCTAHABNWBAas HMX HA pPacCTOSHUU
~ 100 MM oT Topua Kpblliku Kpeoctara. KonudyecTBO OTCYETOB B KaXIOM ITMKE MOJTHOTO
MTOTVIOIIEHUSA NOJKHO OBITE He Menee 10000.

Hns xaxnporo uentpa Tsxect I, coorBercTByromero 3nepruu  E; paccuurath
OTKJIOHEHHE OT MpAMON JIMHHUM, OMMCHIBAaIOIIEeN XapaKkTepUCTUKy npeobpasosanus (AE)),
B K3B o ¢popmyne (6.1):

AE, =E, - Epn, (6.1)

riae E; - 3HaueHue TMHUM XapaKTepuCcTUKY NpeobpazoBanus Juist 3Heprud Enpp,

Enn — 3Heprus nuka nojHoro MorioieHus.

3areM BHIOpaTh MakKCUMAaJbHOE 3HAUEHWE M3 IONYYeHHEIX pasHocredn (AE,™) wu
paccuuTaTh HHTErPAIbHYI0 HETMHEWHOCTE B IIpoleHTax 1o dopmyre (6.2):

HHT =257 100% (6.2)

max
rie E,.x — 3HayeHWe DJHEPruu, COOTBETCTBYIOIIEH IHKY IIOJHOTO [IOTJIOLIEHUS C
HauOoJbIlIel SHEprue U3 yncia o6 pabaTeiBaéMEIX [TUKOB, K3B.

Pe3ynbTaThl IOBEPKU CUMUTATH IIONOXXUTENBHBIMU, €CNIU ITOJy4YECHHbIE 3HAUECHMS
MHTETPajbHON HEJIMHENHOCTH KOMIUIeKca He npesrimarot + 0,04 %o.

6.7.5. IloarBepxaeHne nporpaMmmMuoro obecneveHust (aasee —I10)
B coorBercTBiM ¢ PO Ha komIuekc:
- TpOBEPUTH UJEHTUPUKaIMoHHOe HaumeHoBaHue [10;
- IpOBepHUTh HOMep Bepcuu (MaeHTuGUKaMoHHbI HoMmep) T10;
- onpemenuth nudposoit  uaentuduxkarop IO (koHTpONBHYIO  CyMMy
UCIIOJHAEMOTr0 KOZa).
Pe3ynbraTel MOBEpKM CUUTATh [IOJNIOKUTENBHBIMM, €CIHM HAEHTU(DUKAUMOHHEIE
nanssle [10 cooTBeTcTBYIOT yKazaHHBIM B Tabnunax 24-29.
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Tabnuna 24

WnenTudukanmonssle naHable (TPHU3HAKH) 3HayeHue
WnentndukanuonHoe HanMeHoBanue [10 Spectral.ine
Howmep Bepcun (MnentudukannoHssii HoMep) 110 1.5.3874 u BolllIe
udposoii unentuduxatop I10 a9025f89*
(KOHTpOJIbHAS CyMMa HCIIOJIHSIEMOTro KOJia)

AJrOpHTM BBIYMCICHHS HAeHTHHKaTopa [10 CRC32
Tabnuna 25

W neHTudukanmonHble JaHHbIE (TPU3HAKH) 3HaueHue
WnentndukannonHoe HanMenosanue [10 SpectraLineGP
Howmep Bepcuu (Mnentudukanuosssiid HoMep) I10 1.5.3874 u BhlllE
[{udposoit unenTudukarop I10 7207ec79*
(KOHTpOJIbHAS CyMMa HCIIOJIHSIEMOTro KOJIa)

AnropuT™m BeIYHcieHHs uaeHTudukaropa [10 CRC32
Tabauna 26

W neHTH@UKaMOHHBIEC JaHHbIE (TPHU3HAKH ) 3HaveHue
UnentnduxannonHoe HanMeHosanue [10 Spectral.ine Handy
Howmep Bepcuu (uaentudukanuonssii Homep) I10 1.5.3874 u Bhline
{udposoit unentuduxatop I10 368cd539 *
(KOHTpOJIBHAS CYMMa MCIIQJIHSIEMOTI'0 KOJia)

AnroputMm BeruMcienus Haeatuduxartopa I[10 CRC32
Tabmuua 27

WnentudukaMoHHbIe JaHHbIE (IPH3HAKH) 3HayeHUe

UnentudukanuonHoe Haumenosanue [10 SpectralLineNM

Howmep Bepcuu (naentudukannonssiit Homep) I10 1.5.3874 u BrlIe

L{udposoit unenTHdHUKaTOp 11O 4c00ec5d *

(KOHTpOJIbHASI CYMMa MCIIOJIHAEMOI0 KOJa)

AJropHTM BEIYHCIeHUs HleHTHGuKaTopa [10 CRC32
Tabnuna 28

W nenTnduKanMoHHbIE JaHHbIE (IPH3HAKH) 3HaueHue
WUnentndbukannonnoe Hanmenosanue [10 asw2.exe
Howmep Bepcuu (uaeHtudukanuonnsiii Homep) I10 15.08.1

1o Bepcuu 18.99.9

IMudposoit naerTHdHKaTOp I1O
(KOHTpOJIbHASI CyMMa MCIOJIHIEMOTI'0 KOzIa)

0256C3B5 **

AJropHuT™ BEIYHMCIIeHHs HieHTHuKaTopa [10 CRC32
Tabmuna 29
WneHTudukaumonHble JaHHbIe (IPU3HAKH) 3HaveHue
WnentudukanuonHoe HauMeHosanue [10 GeSAS.exe
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Howmep Bepcuu (upenTHdHKannoHHbIH HOMep) 1O 0.2.b1 u BeIIIE
[Tudpposoit unentudukarop [10 68B0105F *
(KOHTpOJIbHAsI CyMMa HUCIIOJIHAEMOT0 KOJa)

AJNropuTM BEIYMCIIEeHUs UaeHTHudukaropa ITO CRC32

* - mudposoit uxentudukarop 10 ms ykazanHOro Homepa Bepcuu. Ilpu
xomruiekrauu I1O npyroi# Bepcuu B CONPOBOAUTENBHON TOKYMEHTALIMH AOJKHBI OBITH
yKa3aHBl €ro HeHTH(UKAIIMOHHBIE JaHHBIE JUIS TIOCIIEYIOLIer0o METPOIOrHYECKOTo
00CITyKHBaHHUA.

*¥* - mudposoit unentuduxarop I10 qs Homepa Bepcun 15.08.1. Ilpu
xomiutektauuu [1O npyroii Bepcuu B CONPOBOAUTENBHOM JOKYMEHTALUH JOIDKHEI OBITH
yKa3aHBbl ero U1eHTU(UKAIIMOHHEIE JaHHbIE JUIS TIOCIEeIYIOMEero METPOJIOrHYeCKOro
00CTy)KUBaHUSI.

6.7.6. OdopmiieHne pe3yIbTATOB NOBEPKH

[TonoxxurenpHble pe3ynbTaThl NMOBEpPKH OGOPMISAIOT BBIAAYeH CBHIETEIBCTBA O
nosepke o ¢opme, ykaszanHoit B Ilpukase Munnpomropra Poccuu ot 02.07.2015 Ne
1815 wmmum ormerxoit B Qopmynsipe. [lomyckaercss OTMETKY O IEpPBHYHOH IOBepKe
BBITOJIHATH B OKCIUTyaTallUOHHON JOKYMEHTAIHH.

KoMIiekcbl ¢ OTpULATeNbHBIMH pe3yjJbTaTaMH IIOBEPKH K IPUMEHEHUIO
3allpelaeTcs M BBIJAETCS H3BEIIEHHE O HENpPUrOJHOCTU YCTaHOBIEHHOW B [Ipukase
Munnpomropra Poccun ot 02.07.2015 Ne 1815 ¢dopmer ¢ yka3zaHueM NpHYUH
HETPUTOJAHOCTH.

Havanpauk HUO-4

OI'VII « BHUUD TP @4— 0.U. KoBanesko

Crapmuii Hay4HBIH COTPYIHHK
HUO-4 ®T'YIT «BHUAD TP %‘/é;/ﬁ T.I1. Beprsn
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