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XpomaTorpadbl aHanuTHUECKHE BreceHnsl 8 'ocyaapcTeHHbIH .
ra3oBsie CTauMOHapHbie 1abopaTopHele peecTp CPeaCTB H3IMEPEHHH :
«Kpuctannoxc-4000M» Peructpaunontbiii Ne 4 FlE-OF
Biamen Ne L4776 - 03 N

Boinyckatotest no TexHuueckum yenosuam TY 4300-003-41390585-2008
HA3HAYEHUWE U OBJIACTb INPUMEHEHKA

AHanWTHUYECKWA ra30Bbld  craunmoHapHelh  nabopatopubiit  xpomarorpad «Kpucranmokce-
4000M» yHuBepcansHOro HasHauyeHus (Janee no TEKCTY XpoMaTorpad) npeaHasHayeH A8 aHanuia
ra3oBblX, MHUAKAX M TBEPAbIX Npo6 CAOKHBIX OpPraHMYECKUX coeauHeHui. Xpomatorpad
npumenserca B (apMaUEBTHUECKOH, MHILEBOW, XUMHUYECKOH, HEPTEXUMHUUYECKOH U APYIHX
OTpaciaXx  NpPOMBILINEHHOCTH,  3KOMOTHW,  3QpaBOOXpaHeHHH.  Xpomatorpad  ssasercs
WHAWBMAYANbHO TpPadyMpyEMbIM W3MEPWTESIbHBIM  MPUOOpPOM, rpaayWpoBka xpomartorpada
OCYUIECTBASETCA NOTPeOUTENEM € YYETOM KOHKPETHOM METOAMKH XPOMATOrPaprUecKoro aHanu3a.

OMNMUCAHHUE

[TpuHumn aeiicTBua XpoMarorpad)a OCHOBaH Ha MPUMEHECHWH METOLOB 1a30-aACOPOLHOHHON H
ra3’0kWAKOCTHOH  Xpomarorpaduu B  HU30TEPMHMUECKOM pPEXHUME W pEIHME  NMHENHOro
NpOrpamMMHUpPOBAHUS TEMMEPATYphl M (MAM) pacxoaa rasza-HOCHTENs XPOMATOrpapuuecKix
KOJIOHOK.

Xpomarorpad npejctagnser coboit aHanuTHUYECKMH OnOK B8 BHAE MOHODMOKA €O CPEAHHM
TEPMOCTATOM KOJIOHOK, HA KOTOPOM YCTAHOBJIEH aHAIMTHYECKWA MOIYNb C [AETEeKTOpamu,
HHXEKTOpaMi, AO3UPYIOLWIMMHK YCTpOHCTBaMM, XpomaTorpauueckumu KonoHkamW. B coctas
xpomartorpaha BXOAAT TaKKe NEPCOHaNbHLIH KOMMbLIOTEp, nporpammHoe dObecnedenne s
obpaborin xpomarorpaduieckoi uHdopmaumnn «NetChrom V2.1», METOAHKH
XpomaTorpa(uueckoro aHaausa.

YeauueHHbld 06HeM TepMocTaTa KONOHOK MO3BOAAET PasMECTUTh B HEM KPOME HECKO.ILKHX
KOJJOHOK, KaK HacamoyHbIX, TaK M KanuAnapHblX 60ablwed AAMHbLL, YCTPOHCTBA BROAA ¢
nepeknioueHns konoHok. Ycrpoictsa Xxpomatorpada 061a7ai0T  BLICOKOH HHEPTHOCTHLIO K
aHanW3UPYEMBbIM COEMHEHHAM,

AHanuTuueckuit Moayns obnapaeT WHMPOKMM HAOOPOM AETEKTOPOB KaK OJMHOYHBIX, TaK W
COEAWHEHHBIX B MYABTHAETEKTOD (Jl() TPEX NIETEKTOPOB KaK YHHBEPCANbHbLIX, TAK H CENMEeKTHBHbLIN):
niaaMeHHo-woHn3auMonnbiit  serektop  (IMM)., nerekrop no  rensonposoanoctn  (ITTI.
yrekTpoHHosaxsaTHolil  aetektop  (D3M). naamenHo-otomerpuueckuit  aetektop (D7)
tepmorontiblit  gerektop  (THUA).  doronounsaunonnsiit — aerextop  (PHMI).  resmesnii
HoHu3auuoHHbil  aerektop (I'MI), macc-cnexrpometpuueckuid  aetexrop (MCI) wmn nx
kombunaumn (MAVMAL, TMAVOTH, NMAYTIOO, TTWIVTUIY34. NMWIYI34, TNMUVTHIL
nuyeua. odmo3a, <ouyTvad,  ATIVATIL,  OAV/ATIVATO,  THI/TTAL/ITIL
NMAVNHANAA, TIMVOUIA/A3A. MUIYNOYI310, ®UIVATI, Nea/AaTn. e /AT T,



MATIMI/ITAL, MAYOUT/I30, TTHI/NO/I38, OUIYATI, MOI/OTH, Mo L/ATI/ATI,
MAY/I34/330, 23334, NMALYTIUIYI3I, MULTIOIYATIL, NO/330, TUI/I3O, 230/ATTH,
FAIVATIL, TTWA/TH v ap.).

Xpomartorpad) obnajaer BbICOKMUM YPOBHEM aBTOMATU3aLMK YNPABJICHU PEXHMAMH aHanusa M
paboro#i xpomartorpada, oOpaGoTkH nNonydeHHOH HH(pOPMALMKM C MOMOLLBIO MPOrpaMMbl
obpabotku, pabotatoweid B cpese Windows, Linux, umeiowiedi apyxecTBeHHblli uHTepheiic u
nosponstoweH paboratb C ApyruMu nporpaMmamu. M3MepeHWe CHrHalioB  [IETEKTOPOB
oCyLECTBAAETCA ¢ nomoLbsio 24-x paspsiaioro ALLLL lNporpamma obecneuupaet:

- BO3MOXHOCTb c60pa laHHBIX U ynpaBieHHE B pea1bHOM BPEMEHU OJHOBPEMEHHO OT OJHOFO [0
BOCBMH XpoMarorpaoB Ha 0AHOM KOMMbIOTEpE;

- CAMOMArHOCTHKY Y3710B Xpomarorpada;

- apToMaTH4eckoe Boiasnenne ao 2000 xpomartorpauueckux NUKOB ¢ BO3ZMOXKHOCTLIO PYUHO#
HaCTPOHKH aNropuT™Ma AeTEKTHPOBAHUS MUKOB;

- upentudurkaumio go 1000 ananusupyembix coeauHenuit w ao 500 rpynn mo 3apanee
CO3JaHHBIM B TMpolecce TrpajydpoBOK MOJE;IAM, C WCMOAb30BaHWEM abCOMOTHOrO U
OTHOCHTENbHOTO BPEMEHH YACPIKMBAHHA, COOTHOUIEHHA CHIHAaNOB OJHOBPEMEHHO paboTatoLuX
JETEKTOPOB, MHAEKCOB yaepxkuBanus (Kosaua), TeMneparypbl KUNEHUsS KOMMOHEHTOB;

- pacueT KOHUEHTPaLUMKU U KONMYECTBA BEILECTBA PA3IMYHLIMH METOJAMH, A TaKKe HUIHHECKUX
CBOHCTB @HaNM3NPyEeMbIX COEANHEHHH;

- MOCTPOCHWE TIpaayHMpOBOYHON XapaKTepHcTHKM KomnoHeHToB no 100 Toukam, 3anawue
pasAM4YHOrO BHAA TPAAYWPOBOYHBIX XaPAaKTEPUCTHK A0 KPUBOH TpPETbEro MOpsAfKa, pacueT
OTKJIOHEHHMA TOYEK OT NOCTPOEHHOH XapaKTEPUCTHKH,

- 3aMuch B NaMATb KOMIMbIOTEpA XPOMATOrPaMM TMOYTH HEOTPAHHYEHHOH [JIMTENILHOCTH,
PE3yNbTATOB pacueTa U YCJI0BUH NPOBEAEHUS aHANK3a;

- orobpaxkeHWe Ha DKpaHe KOMNblOTEpa WH(pOpMaLUMM © pe3ynbTaTax pasivyHbIX O3TanoB
06paboTky BbIXOAHBIX CMIHANOB AETEKTOPOB, B T.4.. PEKMMOB aHaiu3a, MapamMeTpoB CO3AaHHLIX
METOAMK ¥ KOMTOHEHTOB. NapaMeTPOB AWATHOCTHUCCKOTO KOHTPONS, Pe3yNbTATOB CTATHCTHYECKOH
06paboTky u T.A.:

- peAaKTHPOBAHKE 3aMMCAHHBIX XpoMaTorpamm, liepeobpaborka, nepeMaeHTH(HUKALMA U BBIBOJ,
Ha NpUHTED;

- [MpoBEAEHHE Onepauuid Hajg XpoMarorpamMmamu (CNOXKEHHE, BblYMTAHWE, CPaBHEHHE,
bunbTpauua), pacuer IJIOWAAM 3alUKATEHHbIX NUKOB, (IYKTyaUMOHHBIX WWIYMOB W Apeiida
HYAEBOTO CHUrHaMa, Npejena AeTEKTHPOBaHHA, CPEAHErO KBAAPATHUECKOTO OTKIOHEHHA;

- napannenbHoe NpoBeleHUe He3aBUCHMbIX aHaN30B HA ABYX KaHanax C MCMOb30BaHHEM [BYX
KanmuANSpHBIX WM HACAJl0YHbIX KONOHOK M 60MBUWNHCTBA THITOB IETEKTOPOB;

- BO3MOXHOCTHL 06paGOTKK aHANO0roBOrO CHrHana AETEKTOpa APYroro HeasTOMAaTH3UPOBAHHOMO
xpomarorpada.

Ynpasnenue pexvmamu pabotsl xpomarorpada OCYWECTBAAIOTCS C NMOMOWbLI KOHTpoIepa
xpomarorpada. Beog meroaa aHanusa, B T.4. MapaMeTpoB peXWMa aHanu3a, METONO0B pacHera,
rpagyHpoOBOYHBIX XAPAKTEPUCTHK OCYLUECTBAAECTCSA ¢ MOMOLILIO NEPCOHANBLHOMO KOMIMBIOTEPA WM
BBIHOCHO# NaHe/u yripaBaerus Ha 6ase mukpokomniiorepa Thna Pocket PC.

OCHOBHbIE TEXHHYECKHE XAPAKTEPUCTUKH

| Bpems Bbixona Ha pexwuM, He Gonee 2 u.

2 VposeHb (1vKTYaUMOHHbIX LYMOB HYJIEBOrO CHIHANA AETEKTOPOB XpoMarorpada, He Gosee:
-MUa -2 107 A;

-330 -5 1077 A;

-TIoO -1 107" A;




AT -1 107 B;

-THL -2 1077 A;

-OUL -1 107 A;

-THO -1 10 ™2A.

3 lNpepensl neTekTHpOBaHHUA, He Gonee:

-TMA -3 10 reno yriepoay B yriesojoponax (renraxe, nponase v ap.);

=930 -3 10" r/c no nunaany;

-NOI-P-2 10" r/c no docdopy 8 metadoce:

-TI®J-S -2 10 ** r/e no cepe B metadoce;

AT -1 1077 t/ma no renTany;

-TAI -3 10" r/c no docdopy B metadhoce:

-OUI -5 10" r/c no 6ensony;

-THI -3 10" r/c no yrnepoay B metane;

- MC]L - oTHoweHue curHan/ym He menee 50:1 npu seone | 10 ' r/min okradrropuadranuua
B U300KTAHe.

4 OrHocuTennHOE cpeaHee kBaaparuueckoe ortkaoHenue (CKO) BoixogHoOro curxasna
xpomarorpada (BLICOTa, NNOLIAAR U BPEMA YAEPKHBAHUA MHKOB) B H30TEPMUUECKOM PEXUME, He
6onee:

-TIWA, OTII - 2 %;

- 931, TUO, UL, TU]T - 4 %;

-Mena, MCA - 6 %.

5 OtHocuTEnbHOE W3MEHEHME BBLIXOAHOrO cHrHaza xpomarorpada (BbicoTa, MioLiaib ¥ BPEMs
YAEpXHBaHUA TMKOB) 32 48 u HenpepbiBHOH paGoTbl Npu (QUKCHPOBAHHOH KOHLEHTPALMU
KOHTPONLHOTO BelLecTBa, He Gonee:

-TAg, AT -+ 5 %;

-93[, o[, TUI. ®UL, THUL -+ 10 %;

-MCJH -+ 10 % (3a 8 u).

6 JuanasoHbl TemmepaTyp TepMocTaTa KOJIOHOK - OT TeMMepaTypbi, paBHOM Temmeparype
okpyxatoweit cpeast nioc 5 °C, 1o 400 °C. MMpu komniekToBaHKH Xxpomatorpada yCTpoHCTBOM
KPHOTEHHOTO OXNKIACHUS HIKHUIA AMana3oH Temneparyp cHuxed 1o muxyc 100 °C. lnanazoms
Temnepatyp ucnaputeneii — ot 50 a0 400 °C, amanasousi Temnepatyp aetektopoB — oT 50 1o
400°C.

7 OTHOCHTE.ILIHOE OTKAOHEHHE CPEAHEro yCTAHOBMBILErOCA 3HAYEHUA TeMMeparypbl
TEPMOCTATOB CT 3a1@HHOTO 3HAYEHHs TeMnepatypbl — He Gonee + 1,5 %.

8 JlnanasoHn: paboumx pacxonos raza-Hocutens - ot 3 go 100 ma/Mun, anvanasoHsl pabouero
JlaBAeHHUA rasa-Hocutens (ans KanuuiapHoi konouku) - ot 0, 01 no 0,30 Mna.

9 OTHOCHTENLHOE OTKJIOHEHHE Pacxoja M AaBNCHHS ra3a-HOCUTENS OT CPEAHEro 3Hau4eHWs Npu
MHOTOKpaTHO# ycTaHOBKe 3aJaHHOr0 pacxoja Wiau jasnenusa - He Gonee + 1,5 % nnst napnenus u
pacxoioB B auanasoxe ot 50 mo 100 Mn/mMun u + 0.5 Ma/MUH ng pacxofoB B AManasQHe oT 3 [0
49,9 Ma/muH.

10 DnexTputeckoe nuraHue Xxpomarorpada ocyLiecTBAIETCs OT 0AHO(A3HON CETH NEPEMEHHOTO
TOKa HampsbkeHueM B npeaenax oT 187 no 242 B, uacroroit (50 + 1) . MakcumanbHas MOLLHOCTS,
notpebnsaemas xpomarorpadom (6e3 cepaucHbix yerpoiiets 1 MCJT), He Gonee 0,9 kBA.

| 1 FaGapuTtHuie pasmepsl Xpomarorpada 6e3 cepsucHbiX yerpoiicts 1 MCJL (unpuHa riybuHa
BbicoTa) — 570 * 445 - 405 mm 6e3 ynakosku 1 675 585 515 mm B ynakoske.

12 Macca xpomaTorpada 6e3 cepsucHbix ycrpoitets ¥ MCJI, ve 6onee 33 kr.

13 Dxcnayarauus xpomarorpada ocywecTsseTcs B 3aKpbLIThIX B3PbIBO- U N0XKapoOe30nacHbIX
naGopaTopHbIX [OMELICHUAX [pU Temneparype okpyxawowero sosgyxa ot 10 no 35 %,
OTHOCHTENbLHOH BraXHOCTH He Oonee 80 %. armocdeprom nasnerumn ot 84 no 107 xlla (ot 630 o




800 MM. pT. €T.), cOflepKaHuem NpUMecedl B OKPYIKAIOILEM BO3YXe B MPEAENax CAHUTAPHbLIX HOPM.
peraamenTipoBanHbix TOCT 12.1.005-88.

14 Cpeanss HapaboTka Ha OTKa3 OAHOrO KaHana (OPMMPOBAHMA CUrHana aHATHTHYECKON
nH(popmaumru xpomarorpada (6e3 cepBUCHBIX YCTPOACTB), He Meree 10000 u.

15 Ycranosnennsii nonubiii pecypc xpoMmarorpada, He meHee 6 neT.

3HAK T'OCYJAPCTBEHHOIO PEECTPA

3Hak yTBepxaEHH THna (["OCYAapCTBEHHOrO peectpa) HAHOCHTCA HA THTYABHBIN 1HC]
IKCNAYAaTALMOHHOH JOKYMEHTALUMHM M HA IWALAMKE, PacroNoKEHHOM Ha 3ajJIHed  nawein
xpomatorpaga. Metog HaHecerus - wenkorpadua.

KOMIUJIEKTHOCTb

B xomnnekT nocraBku Xxpomarorpada B 3aBUCUMOCTH OT 3afBKM NOTPeOHTEIIS BXOAAT:

- pYKOBOACTBO o 3xkcnayaraunu MKYb5.415338.001 P3;

- meToauka nosepkn MKYB.415338.001 MIT;

- Bn0K aHaAnTHUeCKUH, YKOMMNEKTOBAHHLIH OAHWM WM HECKONBKUMMW aHAJIMTHYECKMMH
MOAYNAMM W KOMNNEKTOM 3aMnacHbiX YacTeid;

- xpomarorpadHyeckde KONOHKM (HAcCajouHble, KanujspHble B 3aBUCHMOCTM OT METOHA
aHaiu3za);

- YCTPOMCTBA BBOAA M NOATOTOBKM Npobbl A8 aHanu3a, B T.4. ABTOMATHYECKUH 103aTOP IKHIAKHN
npo6 tuna HT-300A:

- nepcoHanbHbii komnbloTep THna IBM PC:

- NPUHTEP;

- nporpamma obpabotku xpomarorpaduueckoit nupopmarimu «NetChrom» V2. 1:

- YCTPO#CTBA ra30BOro MUTAHMUS, B T.4. reHepaToOphl BOAOPOAA, BO3AYX4, a30Ta.

Komnnexrauusa xpomatorpada OAHWUM WM HECKONbKUMHM MOAYJNAMM, KOMILIEKTAUMS MOAY1s
JETEKTOPaMM W  WMHXXEKTOpaMM, KOMMIEKTAUWs Xpomarorpada CepBHCHLIMM YCTPOHCTBAMM.
HanpuMmep, A03aTOpbl Npo0 pa3iMYHOrO arperaTHOro COCTOSAHMA (ra3, XUAKOCTb, PaBHOBECHbIH
nap), TepMosgecopbep, nNUpOAM3Ep, KpaHbl MEPEKNIOYEHUA KONOHOK., OOpaTHOM NpOLYBKH,
TpybonpoBoabl  ANs  NOAKJKOYEHMA XpomaTorpada K ra3’oBbIM  MarucTpansm, BEHTHIIM.
xpomarorpauyeckue KOJOHKHA, FeHepaTop BOAOPOAA, KOMMPECCOP JUIS MOJA4YM BO3AYXa H Ap..
onpezenseTcs notpeduTenem.

Xpomarorpad nocTaBaseTCsA B ynakoBKe.

[TOBEPKA

Mosepka xpomatorpapa npoussoaurcs cornacho [OCT  8.485-83  «Xpomarorpadni
aHanuTHueckue rasossie sabopartopusie. Metoasl W cpencrsa  nosepku», MW 2402-97
«Pexomenpauns. I'CO. Xpomartorpadsl razosble aHanuTHueckue nadopatopuble. Metomiika
nosepku» n B coortsetcTeuH ¢ Meroaunkoii nosepkn MKVYB.415358.001 MII, Bxoasuwit &
KOMMNEKT NOCTaBKK xpomaTorpaiha v cornacosahHoii ¢ BHUMO®H B 2008 roay.

[pu nosepke ucnonb3yeTcs cTaHaapTHbie 0bpasus cocTasa:

- napaton-metun FCO 7888-2001 (99,4%);

- aunpana [CO 7889-2001 (99,5%);

- 6enzona 'CO 7141-95 (99.92%);



- rekcaH «x4» (99,0%) TY 6-09-4521-84;

- okTaH «xu» (99,8%) TVY 6-09-661-76;

- M300KTaH «x4» (99,5 %) TY 2631-026-44493179-98;

- kanubpoBouHas cmeck MeTana B reauu 'CO 5865-91 (0,005 % 06.). i
MexnoBepouHslit untepsan — | roa.

HOPMATHUBHbIE IOKYMEHTDI

FOCT 4.163-85 - Awnanu3atopbl ra3oB W XuakocTei xpomatorpadnueckue. HomenknaTypa
nokasarenew,

FOCT 26703-93 - Amxanuszatopbl rasoB M xuakocteit xpomarorpaduueckue. O6uine
TEXHUUECKHe TpebOBaHHA 1 METOMAb! HCMbITAHWIA;

Texnuueckue ycnosua TY 4300-003-41390585-2008.

3AKJIIOYEHUE

Tun xpomarorpaga «Kpucranniokc-4000M» yTeepiaeH ¢ TEXHUHECKHMH W METPONOTUYECKHMH
XapaKTEPUCTHKaMH, MPUBEACHHbIMH B HACTOALLEM ONUCAHWM TUMA, METponoruuecku obecneueH
Npy BLINYCKE W3 NPOM3BOACTBA W B IKCNIyaTaUWK COrNACHO rocy1apCTBEHHON MOBEPOYHOH CXeMe.

M3rOTOBUTEJIb

000 Hayuno-npoussoactentas pupma (HINP) «Mera-xpom».

424000 r. Momkap-Ona, yn. baymana, 100, Ten./daxc (836-2)42-49-97, 42-22-66.
Hupekrop OO0 HIT® «MeTa-xpom» B.A. Jlanuu

3amecturens aupexkropa OO0 HITD «MeTa-xp5e

HavansHuuk otaena /1-4 BHUHMODU %/Jm»{.& C.A. Kaipanos
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