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BBEOEHUE

Hactosiwiee PykoBoACTBO MO 3KchfyaTauum npefHasHadeHo  Ans
O3HaKOMJIEHUSA NWL, 3KCnnyaTupylowmx u obcnyxmnBarwwmx aToOMHO—
abcopbunoHHbI cnektpomeTp «KBaHT-2MT», («KBaHT-2M1») (nanee —
CNeKTpoMeTp), C ero HasHayeHMeM, YCTPOMCTBOM M MPUHUMMIOM paboThl,
npaBunaMmy aKcnnyataumm, ykKasaHUsSMW MO  TPAHCMOPTUPOBaAHUID W
XpaHeHuto, TpeboBaHnaMN Ge30nacHOCTU.

[na nuu, ocyLIecTBRSOLWWMX 3KChnyaTauuio criekTpoMeTpa, Heobxoauma
crieqylollas crneuunanbHasi NOAroToBKa:

3HaHusA B obnactu obwen xmmmm n omnsnkn B 06vEME NporpaMmmbl BbICLLETO
UM cpefHero cneumanbHOro ydebHoro 3aBedeHus;

BlmageHne nepcoHalribHbiIM KOMMbHOTEPOM Ha YpPOBHE MNOJIb30BATESA,

3HaHWe Hactoswero PykoBoactBa no akcnnyaTauun, PykoBoactBa nonb-
3oBaTens nporpammHoro obecneyeHns u PykoBogcTBa Mo 3Kcnnyataumm
Ornoka noaroToBKW ras3os.

INvua, ponyuwleHHble K 3KcnnyaTauuym CnekTpomeTpa, AOSMKHbI NPONTU
WHCTPYKTaX Mo TexHuke 6e3onacHocTy npu paboTte ¢ aneKkTpoycTaHoBKaMM
no 1000 B, 6bITb 06y4eHbl nNpaBunam UCronb3oBaHWs 6anmoHOB C ropro-
4yaMKM rasamu noa pAdasneHvem Kn TpeboBaHUsM TexHWKM 6e3onacHocTH
npy pabote C XUMUYECKUMU peakTUBaMu.
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1. OINUCAHUE N PABOTA

1.1. ONMUCAHUE U PABOTA CMNEKTPOMETPA

1.1.1. HABHAYEHUE CIEKTPOMETPA U YCJIOBUA 3KCIJTYATALUUU

NonHoe HaumeHoBaHuMe M 0GO3HayeHwue:
CneKkTpomeTp aTOMHO —abcopOLUMOHHBbIN «KBaHT-2MT» («KBaHT-2M1»)

TY 4434 — 091 - 29903757 — 2015.

CneKTpomeTp npeagHa3HavYeH AOnd onpegerieHna KormiM4eCcTtBeHHOro coaepKaHus
MeTasriyioB B pactBopax Ux conen B NPUpPOAHbIX BOAAX, B MPOMbILIIEHHbIX CTOYHbIX
BOAaX, B pacTtBopax — MUHeparin3aTtax KOHCUCTEHTHbIX MPOAYKTOB, TEXHOJIOMNMYEeCKUX
M  npoymx pacrtBopax no aTtoMHbIM ChekTpaM nornoweHna wn  ncnyckaHud
C ucnosib3oBaHnem atomMmmsaunin I'Ip06bl B nnamMmeHn.

OCHOBHble 06MacTM nNpPUMEHEHUA CNeKTPpoMeTpa — KOHTPONb OOBLEKTOB
oKkpyxatwen cpegbl (Bogbl, Bo3gyxa, MOYB), MNULLEBbLIX MNPOAYKTOB W  Cbipbs
ANS MX M3rOTOBIIEHUS, HayYHble WCCreLoBaHMS.

Paboune ycrnoBusa akcnnyatauuum crekTpomeTpa:

— TemnepaTypa OKpyxatwllein cpeabl, °C + 15+ +25;

— MaKCumMalibHad OTHOCUTEeJIbHaA BIaXXHOCTb

npn Temnepartype +25°C, % 80;
— aTmocepHoe fasneHuve, Klla 84 +107;
—  3neKTponutaHue

ceTb NepemMeHHOro Toka 125 +260B, 50 'y
— notpebnsiemas MOLLHOCTb He 6onee 150 BTt
— pasmepbl cnektpomeTpa, MM, He Gonee 890 x 430 x 465;
— Macca cnektpomeTpa, k2, He 6onee 57.

KoHueHTpaunsa arpeccrBHbIX ra3oB 1 NapoB B aTMOcepe NomeLLeHns, rae HaxoamTcs
CNeKTPOMETP, He [JOSKHa npeBbllaTb CaHUTapHbIX HOPM Ans paboyen 30HbI,
yctaHoBneHHbix TOCT 12.1.005 - 88.
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1.1.2. TEXHUWYECKMUE XAPAKTEPUCTUKU CNEKTPOMETPA

OnTtnyeckaa cucrema:

— OfgHony4yeBad, OAHOKaHallbHa4.

Pexumbl (MeToabl) aHanusa:

— aTOMHO — abcopObumoHHbIn (AA);

— aTOMHO — abCopOUMNOHHBIN C reHepaTopoM PTYTHO —ruapuaHeim (AA TPI);
— aTOMHO — abCopOLMOHHbIN

C MPOTOYHO — UHXEKUMOHHBIM KOoHLUeHTpupoBaHuem (AA MUK);
— aTOMHO — 3MUCCUOHHbIN (AD).

Tunbl rasoBbIX CMecem:

— BO34yXx / nponaH — 6yTaHoBasi CMeCb;
— BO34yX / aueTuneH;
— 3aKuCb asoTa / aueTuneH.

MUCTOYHMKM nuHenyaToro CneKTpa.

— ChneKTparibHble J1laMMbl C MOJIbIM KaTOdOM.

KOppeKLI,VISl HeCeJ1IeKTUBHbIX MNoMeX:

— [JewnTepueBas namna C MomnbiM KaTO4OM
(MCTOYHMK CNMOLLHOrO CnekTpa).

Tun MoHoxpomatopa:

— AndpakuMoHHbIN, C BOrHyTOM cepuyeckon pelétkon 40x40 mm,
1800 wTt/mMM, C aBTOMaTU4ECKOW (POKYCUPOBKOW B 3aBUCMMOCTU
OT AJIMHbl BOJIHbI.

Pacnbinutens:

— MNHeBMaTUYECKNIN, KoaKcuanbHbIN.

YnpaBneHue:

— nepcoHanbHbin kKomnbtoTep OC Windows, nopt cBsasn USB 2.0.
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1.1.3. METPOJIOTMYECKUE U TEXHUYECKUE XAPAKTEPUCTUKU

MeTponornyeckne w TeXHUYECKME XapaKTepuUCTUMKW NpeacTaBneHbl B Tabnuvue 1.

Tabnuya 1

HanmeHoBaHune XapakKTepucTtuku

3HayeHne xapakTepuCTUKKU

CnekTpanbHbln OuanasoH, HM 190 + 860

CnekTpanbHoe paspelleHne, HM 0,5

[lmana3oH nokasaHWnM onTUYecKou nnoTtHocTn, b 0+3

[nanasoH M3MepeHun OonTUYecKoW NMOoTHocTU, B 0,01+2

Mpenoen ponyckaemMoro OTHOCUTESNBbHOrO CpeaHero

KBaZ4paTMYECKOro OTKIOHEHUS1 Cry4yanHOW COCTaBMSOLLEN

NOrpeLwHoCTN U3MepPeHNa KOHUeHTpauun*, %

anommHnn (pexum AA) Ot 0,1 go 0,2 Bkntou., mr/gm® 20,0
Cs.02» 2 To xe 10,0
» 2 »10 » 50
» 10 » 50 » 2,0

meab (pexunm AA) Ot 0,005 go 0,01 Bkntoy., mr/am® 20,0
Cs.0,01 » 0,1 Toxe 10,0
» 0,01 » 10 » 5,0
» 1,0 » 50 » 2,0

ceuHel (pexum AA) Ot 0,02 po 0,05 Bkntou., Mr/,D,M3 20,0
Cs.0,05» 0,5 To xe 10,0
» 0,5 » 50 » 5,0
» 50 » 10,0 » 2,0

MbiWwbsK (pexum AA TPIN) Ot 0,001 go 0,002 Bkntou., mr/gm® 20
Cs. 0,002 » 0,004 To xe 10
» 0,004 » 0,008 » 7
» 0,008 » 0,01 » 5

pyongun (pexum AJ) Ot 0,02 po 0,05 BkntoM., Mr/,D,M3 20
Cs. 0,05 » 0,5 To xe 10
» 0,5 » 20 » 5
» 20 » 50 » 2

Mpenenbl gonyckaemMon CUCTEMaTUYECKOW COCTaBMsoLWEN

OTHOCUTENbHOM NMOrPELLIHOCTN N3MEPEHNSA KOHLIEHTpauumn*, %

anoMuHuii (pexxum AA) Ot 0,1 go 0,2 Bkntoy., mr/am® + 30,0
CB.0,2 » 2 To xe +15,0
» 2 » 10 » + 8,0
» 10 » 50 » +40

meab (pexum AA) Ot 0,005 o 0,01 BkntoY., Mr/am® + 30,0
Cs.0,01 » 0,1 Toxe + 15,0
» 0,1 » 1,0 » +8,0
» 1,0 » 50 » +4,0
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lNpodomkeHue mabnuusbi 1

cBuHel (pexum AA) OT 0,02 go 0,05 Bkmtou., Mr/am® + 30,0
Cs. 0,05 » 0,5 To xe +150
» 05 » 50 » +8,0
» 50 » 10,0 » +4,0
MbILbsK (pexxum AA TPT) Ot 0,001 go 0,002 Bkntoy., Mr/am® + 30,0
Cgs. 0,002 » 0,004 To xe +15,0
» 0,004 » 0,008 » +10,0
» 0,008 » 0,01 » +10,0
pyouann (pexxum AJ) OT 0,02 go 0,05 Bkmiou., Mr/am® + 30,0
Cs. 0,05 » 0,5 To xe +150
» 05 » 20 » + 8,0
» 20 » 50 » +40
Mpegensl gonyckaemMon AOMNOMHUTENbHOW OTHOCUTESIbHOM
NOrpeLHoOCTM mnamepeHun ¢oHoBoro ocnabnexus, % +4,0
[abapuTHble pa3smepbl, MM, He 6ornee 890 x 430 x 465
Macca, kr, He ©onee 57
MoTpebnsemas mowHocTb, BT, He 6Gonee 150

JdononHutenoHas MNOrpeLHOCTb M3MEHEHUS KOHLIEHTpauuu
npy U3MEHEeHUW HanpskeHnsa nutawowen cetm oT +10%

o -10% oT HOMMHanbHOro 3HadveHusa %, He Oonee 1
Bpems roToBHOCTU cnekTpoMeTpa MUH., He bonee 15
KonunyectBo namepeHuin 3a 1 MuH. 5
Pacxop obpasua 3a 0gHO u3MepeHune mi., He bonee 0,5
OneKTponMTaHmne OCyLLIECTBIISAETCA OT CETU NEPEMEHHOIO

TOKa:

HanpsbkeHvewm, B 220 + 22
yactortomn, Iy 50 +1
YcnoBus akcnnyatauuu:

- Temnepartypa okpyxatowiero Bo3gyxa, °C 205
- OTHOCUTENbHAA BNaXXHOCTb Bo3ayxa, %, He bonee 80

- aTMocepHoe aaBnenune, klla 84 + 107

*— MpW YCNOBMM YKOMMMEKTOBAHUSA COOTBETCTBYIOLLMMM CrEeKTpanbHbIMX flaMnamu,
obecneunBaeT BO3MOXHOCTb aHanu3a crnegylwmx 39MeMeHToB: anioMmuHusg, 6apus,
6epunnua, 6opa, BaHagus, BUCMYyTa, Bonbdpama, rannus, radHus, repmaHus, rornbmus,
ANCNpOo3us, xenesa, 30f0Ta, UHAWS, UPUaUs, UTTPUS, KagMus, Kanus, kanoums, kobansta,
KPEMHUS, NaHTaHa, NUTUS, MarHus, mapradHua, meau, monubaeHa, Mbilwbsika, HaTpus,
HUKens, HMobus, onosa, oCMUA, Nannagus, NNaTuHbl, PEHUs, poaus, pyouans, pyTeHus,
pTyTW, camapwusi, CBUWHUA, cerneHa, cepebpa, ckaHOWSA, CTPOHUMS, CYpbMbl, Tanmnus,
TaHTana, Tennypa, TUTaHa, ypaHa, docdopa, Xpoma, ues3usi, Lepusl, UUHKA, LIMPKOHWUS,
3apbusa (Bcero 60 anemeHTOB).
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1.1.4. COCTAB CIEKTPOMETPA

B coctaB cnektpomeTpa BXOAUT:

CnektpomeTp «KBaHT-2MT» nnun «KeBaHT-2M1»;

— 6nok nogrotoBku rasos bII-5M (BMr-riB, brir-AB);

rmopo3aTBop;

nepcoHarnbHbIN KOMMbIOTEP.

Komnnekrauma CnekTpomMmeTpa BKIlo4aeT:

— 9KCNIyaTauMOHHYK LOOKYMEHTaUMIO;
— nporpammHoe obecneyeHne (CD-guck, USB HocuTenb);
— KOMMSIEKT CMEHHbIX M MOHTaXHbIX 4acTew;

— KOMMJEKT 3anacHbIX YacTen, MHCTPYMEeHTa M NpUHaAnNeXXHOCTen
(3Un).

,D,OI'IOJ'I HUTEJNIbHO NOCTaBIIAKOTCA:

— nepcoHanbHbIn koMmnbtoTep (MK) *;
— NPUHTEp *;
— OnoK NOAroToOBKM ra3oB™;

— wenesble ropenku (abcopbums) ons nnameHn aueTurneH — 3aKUCb
asoTa U nponaH — BO3ayX;

— Kpyrnble ropenku (ammuccust) ans nnaMeHu aueTuneH — Bo3ayX U
nponaH — Bo3ayXx;

— PTYTHO — rMagpuaHbIn reHepartop [Pr-113, MPr-109%,
— ycTponcTteBo Bblbopa obpasua YBO-03M (aBtocamnnep)*;
— Bnok NPOTOYHO — MHXEKUMOHHbIN BN — 03, BN - 02 *;

— KomMmnpeccop *.

* 3penusl, OTMEYEHHble 3BEe3J04KON,
NOCTaBAATCA B WHAMBMAYaNbHOW TPAHCMNOPTHOM Tape
M C COBCTBEHHOM 3KCMyaTauNMOHHOW OOKyMeHTauumen.

10
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1.1.5. YCTPOUCTBO U PABOTA
1.1.5.1. MPWHUMN OEUCTBUSA CMEKTPOMETPA

AHanuavpyembll pacTBOp 4epe3 BcacblBaLWWMA Kanunnap nonagaetr B MNHeBMa-
TUYECKUI pacnblnnTesb, NOCe KOTOPOro B BUAe aspo3oris (B3BeCU Kanenb AuamMeTpoM
0o 10 MKM) BBOAUTCA B Nnams ropenki. B nnameHyn nponcxoamTt ucnapeHme XuoKkocTtu
C pPaCTBOPEHHbIMU B HEW CONAAMM M aTomMmM3aumsa (06pasoBaHue HeNTpanbHbIX aTOMOB)
onpegensemMoro anemeHta. Takum obpasom, npoucxogut obpasoBaHWe aTOMHOrO
napa.

Mpy aTOMHO —abCOPOLMOHHOM aHarM3e yepes nnams, coaepxalllee aTOMHbIN
nap, NPOXoauT Nyd cBeTa, AfMHa BOSIHbl KOTOPOro COOTBETCTBYET OAHOW U3 NUHUI
PE30HAHCHOrO MOrfoLeHnsa onpeaensieMoro anemMeHTa. AICTOYHNKOM Takoro nanyveHus
SABNSETCA crnekTpanbHas namna ¢ nonbiM katogom (J1MK), katon koTopon coaepXut
onpegensemMbin dfieMeHT. AHaNUTUYECKMM CUrHamnom, T.e. BENMYMHOWN, Henocpen-
CTBEHHO u3MepsieMon NpubopoM, SBMSIeTCA onTuyeckas NIIOTHOCTb aTOMHOro napa
Ha JNIMHUX PEe30HAaHCHOro norrnoweHna anemeHTa Ay, OHa cBA3aHa C KOHUEHTpauuen
3akoHoM byrepa-JlambepTta — bepa (1):

A= kiCl (1)

roe ki — nokasaTesnlb MOrMoLEeHus!
(3aBUCUT TONbLKO OT CBOWCTB A@HHOW PE30HAHCHOW ITMHUK);

C — KOHUeHTpauus;
/ — AnuHa onTuyeckoro nyTM U3Ny4YeHWs B MrameHu
(onpepenseTca OfVHOW LLENU TOpenku).

MNpumeyaHue: OnTnyeckon MIIOTHOCTLIO Ha3blBaeTCA OTHOLUEHue (2):

A=lg(lo/1) (2)

roe Io n [ — MHTEeHCUBHOCTbL n3ny4vyeHmsa cCcooTBeTCTBEHHO OO0 U nocne
npoxoxpaeHns CBeTOBOro Jny4da 4epes NOrnoLwarLWmn Crnou.

ABCONIOTHbIE 3HAYEHUS1 KOHLEHTPAUWUN BbIYMCIIAKTCA KOMMNbIOTEPHOM MPOrpamMmMon
No KanubpOBOYHbLIM KPUBLIM, KOTOPbIE MOSy4yalT, MNPOBOAA WM3MEPEHUA aHanuTu-
YecKoro curHana Ha pacTBopax CoOfierd aHanu3upyemoro afieMeHTa W3BECTHOM
KOHUEHTpaumn, npurotaBfiMBaeMblXx U3 CTaHOapTHbIX 0bpasLoB cocTasa.

Mpn atomHO — abcopbunmoHHOM aHanM3e BO3MOXHO [ABa pexuma paboTbl
cnekTpomeTpa:

— 06e3 koppekuun hoHoBOro ocnabneHus (NnpucyTcTeyeT manydeHue Tonbko JIMK
C NMHenYyaTbiM CNEeKTpPOM W u3nyvyeHuve nnamexHu, namna D2 He ucnonbayeTcs),
onTuyeckasi NMAOTHOCTb BblyucnsieTcs no copmyne (3):

A=Ilg(K/Us- Ugp) ?3)

roe K — KoHcTaHTa,
Uyp — curnan manyyenus JMK,
Up — curHan msnyyeHus nnameHu

11
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— € KoppeKkuuen c¢oHoBoro ocnabnenus (npucytctsyet wu3nyydeHve JIMK
C IMHenyaTbiM CMNEeKTpoM, Wu3rnyyeHue nnameHn, namna D2 wucnonb3yetcs),
onTuyeckasi NIOTHOCTb BbluMcnseTcs no copmyne (4):

A=lIg ((Upz-Ue) / (Us-Usz)) )

rae  Upz— curHan usnyyeHust namnbl D2;
U, — curnan unanyyenus JINK;
Up — cvrHan umsnyyeHusi nnameHu.

B nnameHn atommsaTtopa Hapsgy ¢ atToMamMu aHanM3Mpyemoro afneMeHTa, Kak npaBuno,
NPUCYTCTBYET HEKOTOpPOE KONMUYECTBO [ApYrUX 4actul, (MOmnekyn, kanenek BofAbl,
TBEPAObIX YacTuy). 3a CYET NOrMOLWEHUA UNM paccesHUs cBeTa Ha 3TUX YacTuuax
NpOUCXOAMUT  OOMNOMNHUTENbHOE oOcnabneHne npoxodslwero 4Yepes aTtoMmsaTop
nanydyeHus. OToT adpdeKkT HasblBaeTCAa HeaTOMHbIM (HeCceneKTUMBHbLIM) MOrfoLeHneMm
(ocnabnenuem) ceeta. lNoaTomy umamepsiemass NpuboOpoM onTMYeckass MIIOTHOCTb A
uMeeT [Be COCTaBnswue, ogHa U3 KOTopbiX A aTtoMH. obycnoBneHa aTOMHbIM
(cenekTMBHbLIM) NornoweHnemM (NonesHbi curHan), a gpyrass A HeaTOMH. — HEaTOMHbIM
(HecenekTMBHbIM) MOrfoLweHMeM (NapasnTHbIA CUrHan, HeaToOMHOE MOornoLweHne 4acTo
HasblBalOT (POHOBbIM). ATOMHOE MOrfoLWeHne MpPOMCXOOUT B  OYEeHb  Y3KUX
cnekTpanbHblX UHTepBanax (wupuHon ~0,01 HM), @ HeaTOMHOE — B 3Ha4YUTENbHO 6onee
LUMPOKNX (LUMPMHOM B HECKONBbKO HM). ITOT 3dpdeKkT MCnonb3yeTcs AN KOppeKumnm
(koMmneHcaumn) HeaTOMHOro nornoLweHus. [ns aToro yYepes nnams, Hapsgy C U3sny-
yeHmem JIMK Ha aHanusnpyembln 3f1eMEHT, MNPOMyCKalT WU3NyYeHNne WCTOYHMKA
CNNIOWHOr0 Ccnektpa — AdewtepueBor namnbl.  MoHoxpomaTopom  npubopa
N3 U3NyvyeHus OenTepueBOV Nammbl BblIAENSETCHA CrnekTpanbHbin MHTepBan ~ 1 HM.
OTO U3nyyeHne NpakTMYecKkn He nornowlaeTca cBo6oAHbIMM aToOMaMu aHanNM3npPyemoro
afleMeHTa, HO MOornowaeTcs Yactuuamu, BAUSIOWMMW Ha BENUYMHY HEaTOMHOro
nornoLeHns. AnekTpoHHas cxema npubopa pasgendeT nornoweHne ceeta ot JIMNK
N OenTepueBOn namnbl, a KOMNbOTEPHAs nporpaMmma fenaeTt nonpaBky Ha BENUYMHY
N3MEPEHHOr0 HEeaTOMHOro MOrMoLWeHUs.

Takon cnocob® KOMMNEeHcauum HeaTOMHOro MOrfoweHNss HasbiBaeTCa OenTepueBon
Koppekuuen oHa unm koppekumen goHosoro ocnabneHna. OTMeTnM, YTo HeaToOMHoe
nornowieHe 0ocobBeHHO CyLEeCTBEHHO B  KOPOTKOBOMHOBOW  4acTuM  CnekTpa
(Mpn AnnHax BOMH, MeHblunx 400 Hm).

Mpy aTOMHO — SMUCCMOHHOM aHanu3se CBEeT 4epe3 nnamMs He MnponyckaeTcs,
a aHanUTU4YeCKMM CUrHanoMm SBMSIETCA WHTEHCUMBHOCTb  M3My4YeHusa  (3Muccum)
aTOMHOroO napa Ha OOHOW W3 NUHWIA ONpedensemMoro anemeHTa. 3Ta MHTEHCUMBHOCTb
nponopuMoHarnbHa KOHUEHTpauun 3rneMeHTa B uccnegyemMom pactBope. 3HayeHus
KOHLIEHTPaLUMK BbIYUCNAOTCA KOMMBbIOTEPHON NPOrpamMmMon No KannmbpoBOYHbIM KPUBLIM,
KOTOpble MNosly4yatoT, NPOBOAA U3MEPEHUS UHTEHCUBHOCTU M3MYyYEHUS Ha pacTBopax
conen aHanuanpyemoro afieMeHTa MU3BEeCTHOW KOHUEeHTpauuu, npurotaBfiMBaeMbIX U3
CTaHOapTHbIX 00pa3suoB cocTaBa. AHaNUTUYECKMM CUrHanoM 4BMSeTCs pPasHOCTb
MeXxgy 3HadYeHuAMMU, MOoSlyYeHHbIMWU TMpU  U3MEPEHUU pacTBopa, coAepXxallero
aHanuaupyembli anemMeHT W (OHOBOro pacTBopa, KoTopasd MponopLumoHasnbHa
KOHUeHTpaumn B atomHomMm nape (5).

F(C) =Upr-Us (5)

raoe Up — curHan, nonyyYeHHbli Npyv U3MEpPEeHUM aHanmua3upyemoro pacTBopa;
Up — curnan ¢oHoBoro pacrtsopa.
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dyHKUMOHaNbHaA cxema cnektpomeTpa npubopa nokasaHa Ha pwuc. 1.

Brok
cnekTpanbHbIX
namn

doto* Bnok
MPUEMHUK MOHOXpomMaropa
A
I} Atomuszatop
/
[aszopacnpe-
aenvitensHas
ObpaseL / cuctema
OneKTPOHHbI
> 6nok

MepcoHanbHbIN
KOMnbloTEP

Puc.1l. ®yHKUMOHaNbHaA cXemMa CneKTpomeTpa aTOMHO—abcopOUMoHHOro «KBaHT-2MT»

1.1.5.2. OCHOBHbIE METPOJIOTMYECKUE XAPAKTEPUCTUKH

OcHoBHbIMU MEeTPOJIOTNMYECKMMN XapaKTEPUCTUKAMKN CMNEKTPOMETPa ABJIAIOTCA.

XapakTtepucTuyeckasa KOHUEeHTpauua. XapakTepucTUYecKonm HasblBaeTcsl Takas
KOHUEHTpauMss OnpedensiemMoro 3femMeHTa B pacTBope, MNpu  U3MEPEHUU
KOTOpPOW CenekTUBHOE nornoueHne B nnameHn coctasnsaeTt 1 % abcopbuum
(0,0044 epuHuy nornoweHuns, bB). XapakTepuctnyeckad KOHUEHTpauus
onpegensieT HaknoH KanubpoOBOYHOM KPMBOM W MNO3BOMSIET  OLIEHUTb
YYBCTBUTENBHOCTb Npnbopa. XapakTepUCTUYECKYHD KOHLEHTPALMIO BblYNCAAOT
no dopmyne (6):

Cxap = CpaCT X 0,0044/14 (6)

roe A — 3Ha4yeHne ONTMYECKOW MNOTHOCTH;
Cpacr — M3BECTHad KOHUEeHTpauuAa uniMepdaemMoro pactBopa.

Mpepen oGHapyxeHus. [lpegenom  obHapyXeHUs  HasblBalOT  KOHLEHTpauuo
afleMeHTa, Mpu KOTOpOM ero Hanuyine B npobe OyaeT oO6HapyXeHo C
AOBEpPUTENIbHON BeposATHOCTbID 0,95 M YMCNEHHO paBHOW YyOBOEHHOMY
3HayeHuto abConTHOrO CpeaHEeKBaopPaTUYECKOrO OTKIMOHEHus ZS.

Bocnpoussogumoctb MamepeHuin. BocnpousBoammocTb xapakTepusyetcss abco-
MIOTHBIM  cpeaHeKkBaapaTUYEeCKUM OTKIMOHEHMEM S (7) U OTHOCUTENbHbLIM
cpeaHekBaapaTUYeckuM OTKMoHeHeM S, (8):

§— v (a-4y)? (7)
o n-—-1
rge Ai — pe3ynbTat €gunHNYHOIro orpenerieHnA,
A — cpeaHee 3HadeHue,
n — KOnn4ecTtBO MaparnnesibHbIX onpeqeneHMVl.
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Sr=S/A 8

CucrtemaTuyeckass norpewHoCcTb U3MepeHun. Cucrematmyeckasd MNOrpeLlHoCcTb
onpegenseTca BenMYMHOM OTKIMOHEHUA cpefHero pesynbTata MHOroKpaTHbIX
onpegeneHMn OT WUCTUHHOINO cofepXaHus anemeHta B npobe. OCHOBHOM
MPUYMHON  CUCTEMATUYECKOM  MOrPelHOCTU  SBMSeTca  NPaBWUNbHOCTb
NPUroToBEHMUs  CTaHO4apTHbIX  pacTtBopoB. OTHOCUTENbHOE  3HayeHue
cUcTeMaTU4eCcKon NOrpeLlHOCTU BblMMCNAT no dopmyne (9):

A =mod ((C-A)/C) x 100 % ©)

rae C — HOMMHanbHOEe 3Ha4YeHMe KOHLEHTpaLUM KOHTPONbHOrO pacTBoOpa;
A — cpeoHee apudMeTMYeECKoe pes3ynbTaToB U3MEPEHWUA KOHLIEHTpauuu.

1.1.5.3. WYMbl NPU PABOTE CNEKTPOMETPA

MNpenen oOHapyxeHust WM cryyaiHasi COCTaBnsiioLlas MOrpeLlHOCTU ChekTpoMeTpa
onpenensTcs WyMaMu, NPUCYTCTBYIOLMMM B COCTaBe aHanuMTU4eckoro curHana.
Ha BenuuuHy LymMOB BNUSIOT criedylolimne napameTpbl:

cTabunbHOCTb N3Nny4vyeHna namn,

CTabMNbHOCTb MNMIAMEHMU;

— NOMexXM N LWymbl (OOTONPUEMHUKA;

NOrPELUHOCTN PEerncTpupyowen CUcTembi;

ctabunbHoCTb paboTbl pacnbiMTens U ap.

CyMmmapHasi MOrpelwHocTb M3MEepeHuin MOXeT OblTb NpeacTaBneHa CcreayoLen
dopmynon (10):

S= [(S3c+S2+S%) (10)

roe  Suc, Sa, S3p — CTaHOApTHble OTKNOHEHUs bnyKTyauuii UICTOYHMKA CBeTa,
aTomusaTtopa (ropernka, pacnblUTenb, ra3oBasi cuctema) U 3NEKTPOHHOro
PErMCTPUPYIOLLIErO YCTPOMCTBA, COOTBETCTBEHHO.

CTabunbHOCTb CrekTpanbHbIX Jlamn U PermcTpUpyHoLLEro YCTPOWCTBA MOXHO OLEHUTb
NMPU BbIKMOYEHHOM MNNamMeHW, OAHAaKO OCHOBHbIM WCTOYMHMKOM LUYMOB SIBISIETCS
aTomusatop. [Mnamsa aTo AgnHamMmuyeckasi cuctema, reoMeTpust U CTEXMOMETPUSI KOTOPOM
MEHSIETCS B LUMPOKUX Mpedenax, rae XapakTepHbl rokarnbHble TemnepaTypHble
nepenagbl, TYpOyNneHTHOCTb MOTOKa U T.N. ATO NPUBOANUT K U3MEHEHUIO COBCTBEHHOMO
MOrMOWEHNss MNMaMeHn W MFHOBEHHOM  KOHUEeHTpauuM CBOBGOAHbIX  aTOMOB,
a B UTOTe K POCTY 3HAaYEHUs1 CTaHOAPTHOrO OTKIOHEHWS.

PerynapHoe TexHu4yeckoe oOCnyxuMBaHMe W CBOEBpPEMEHHasi 3ameHa [Jetaneu
aToMm3aTopa No3BOMseT NPMBECTU 3HAaYEeHMe CyMMapHOW MOrpeLuHOCTU K BennymHam,
3a8BrieHHbIM B TY Ha CnekTpomeTp.
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1.1.5.4. YCTPOWCTBO CIMEKTPOMETPA

O6wwmin BMO cnekTpomeTpa MokasaH Ha puc. 2

Puc.2. O6wun Bua npubopa

— namna JIMNK;

— namnosas Typenb;

— OTCEeK CneKTpanbHbIX Namnm;

— peuntepueBas namna Dz;

OTCEK MOHOXPOMAaTOpa U 3NEKTPOHWUKN;
— 6nok I'PT;

— aTomm3aTtop;

— CTOnuK gns npob6;

© 0 N o 0o b~ W N PR
I

— OnoK ra3oBoy aBTOMaTUKW,
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L

2

Buao npmnbopa cnepegon nokasaH Ha puc. 3.

1

@ Ksaur 2mr

Puc.3. Bwup npubopa cnepegu

1 — KpbilWKa NaMnoBOro OTceka;
2 — nepeaHsasa naHenb 650ka ra3oBor aBTOMATUKK;
3 — 3awWMuTHOE CTEKNo atoMm3aTopa;
4 — ropenka;
5 — Onok nogxura ropernku;
6 — Onok perynupoBKx AaBneHUst pacnbinnTens;
7 — naHenb oTceka 6noka Pl
8 — TpyOkKa cnvBa Kamepbl CMELLEHUS;
9 — kamepa CMeLlleHus;
10 — crtonuk gns npob;
11 — pacnbinuTtens;
12 — mexaHu3M nepemMeLleHns ropenku;
13 — KHOMKa BKMOYEHNSA CnekTpoMeTpa.
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Bug npubopa c3agu nokasaH Ha pwuc. 4.

7 6 5 4
— /
oe -‘ - —n_.o
@ o o o,
3

- ( a . I. N o=
I i I = . . K I I | ET s [
z

L R

g

u i B T o
: B B B B

Puc.4. Bwupg npubopa c3agu

3aHAA NaHennb,

— BbIBOJ, CITMBHOW TPYOKM KaMepbl CMELLEHUS;

— pas3bem
— pasbem

pa3bem

NnoAKnio4YeHus
noaKntoYeHus
noaKntoYeHus

noAaKn4yeHnA

nHTepdgencHoro kabens USB;
rmgposaTBopa;
npuctasok (M'PI, YBO, BIA);

CUNoOBOro Kkabens;

— pas3bem

— MEeCTO MapKMpOBKKU npubopa

0o N o 0o~ WD
I

— BbIBOAbl ra30BbIX MaFI/ICTpaJ'Ieﬁ

KOHCTPYKTMBHO CNEKTPOMETP BbLINOSIHEH B METalNIM4EeCKOM Koprnyce B Buae
MoOHoOnoka. O6wwun Bug npubopa npeactaBneH Ha puc.2. CnektpomeTp cobpaH
M3 OByX nNAMT (MAUTbl OCHOBaHMS M NNUTbl  MOHOXpPOMAaTopa), CKPEennéHHbIX
MacCUBHbIMW CTOMKamu, obecnevmBaroLnX XKECTKOCTb KOHCTpyKuun. Ha nnute
OCHOBaHWA pacrnonoxeH Onok rasoBon asTomMatvkn 9. [logkniyeHne rasoBbiX
MarucTpanen ocyuwlecTBngeTcs K wTyuepam naHenu 8 (puc.4) Ha 3agHen Kpbllke
rasoBoro 65oka B COOTBETCTBUM C BbINOSIHEHHbIMW 06O3Ha4YeHMsMU. NS yCTaHOBKM
npubopa B YCTONYNBOE rOPMU3OHTANbHOE MOSIOXKEHUE Ha NAUTE OCHOBAHWUSA 3aKpenseHbl
yeTbipe perynmpyemble Onopbl.

B ueHTpanbHOM YacTn MOHOOMNOKa pacnosioxeH atoMmmsaTtop 7 puc. 2 ¢ NoaBoASALMMMU
rasoBblMM MarucTpanamm m 6nokom nomkura 5 puc.3, MexaHusMm nepemeLleHns
ropenkn 12, GRnOK perynupoBKW OaBrieHust pacnblnutens 6, ctonuk ans npo6 10,
a Takke 3allUTHOEe TOHMPOBAHHOE CTEeKNo atomwu3aTopa 3.
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B npaBon yactn npmbopa HaxoguTca OTCEK cnekTpanbHbIX Nnamn 3 puc. 2 B KOTOPOM
pacnosioxxeHa namnosasi Typenb 2 AN YCTaHOBKM A0 6 namn nonoro karoga u
perynmpoBKnN X MOMNOXeHUs1 OTHOCUTENBHO OMTUYECKOM OCU, a TaKKe namnogepxarenb
aentepueson namnbl 4. OTCeK cnekTparnbHbIX flaMn 3akpbiBaeTcs Kpblwkon 1 puc. 3.

BapuaHTHoe wucnonHeHve «KBaHT-2M1» npegnonaraeT Hanuuue naMmnoepkartens
Ha oAgHy crekTpanbHyto namny. HOcTMpoBKa namnbl OCYWECTBRASeTCS B ABYX
MIOCKOCTSIX C MOMOLLBIO BMHTOB pPeryfiMpoBKM.

B oTceke MoHOXpomaTtopa W ONEKTPOHUKM 5 puc. 2 yCTaHOBMNEHbI ONTUYECKME
anemeHTbl Npubopa, MOHOXpPOMATOp M MnaTa ynpasneHus cnekTtpoMmeTpom. Bce yanbl
3aKpbITbl KOXyXaMW W He npeanonaralwnT npoBeaeHne paboT no  perynmpoBke
n obcnyxusaHuio notpedbutenem.

B nesou yactu npnbopa HaxoanTca OTCEK BCTPOEHHOW npuctaeku (6nok MNPl 6 puc. 2
(BapuaHTHOE WuCNONHEHWE) AOns NPOBeAEHWs aHanusa «rmapuaHbIM»  MeTogoM U
MeToAOM «xoriogHoro napax». Otcek BcTpoeHHoro 6noka NPIT 3akpbiBaeTcs naHenbto 7
puc. 3.

Ha 3agHen naHenu 1 puc. 4 6noka pacrnonoXeHbl: pa3béM MOAKMIYEHUS CUOBOro
kabenss 6, pa3béM nogknyeHuss uHTepdencHoro kabens USB 3, pasbém
NnoaKmMYeHnss nNpuctaBok 5 u pasbém rugposatesopa 4. LWnaHr rugposaTtsopa
NnoaKnio4aeTcsa K BbIBOAY CIIMBHOW TPYyOKM Kamepbl cmelleHuns 9 puc. 3.

[ns oGecneyeHus 3aWwmTbl Kopryca OT BO3AENCTBUS MapoB KUCIOT MeTannuyeckue
AeTanu CrneKkTpomeTpa MOKPbITbl MOPOLUKOBOW 3Marsblo.

1.1.5.5. PABOTA CMNEKTPOMETPA

CeeT, m3nyyaembln katogomMm cnekrtpanbHon namnbel (JIMNK) 1 puc. 2, ycTaHOBNEHHON
B JlaMnoByl0 Typerib 2, NpoXoast vyepes3 OnTU4ecKne SNeMeHTbl NamMrnoBOro oTceka,
dookycumpyeTcs B NNaMeHW rasoBOW ropenku artomusatopa 7, nNuTaHue rnamnbl
OCYLEeCTBMNAETCSA BbICOKOBOSIbTHBIM MCTOMHUKOM, @ CBEYEeHMEe KaToga nogaepKmBaeTcsa
npoTekaHneM CTabumnbHbIX MMMYNbCOB TOKa. YacTb cBeTa, M3ny4aemoro KaTogoM
aentepueson namnbl (D2) 4, npoxogs yepes nosynpo3paqdHoe 3epkano v onTudeckue
aNeMeHTbI, Takke (PoKycupyeTcs B NameHn ropernku atommsatopa, 04Hako MMMynbCbl
TOKa MpoTeKkawlwme 4epesd KaTon AenTepueBor nammnbl CMeLleHbl MO BpeMEHU
oTHocuTenbHo JIMK. Takum obpaszom B MomeHT cBeveHna JIMK namna D2 noraweHa un
HaobopoT B MOMEHT cBeveHus namnbl D2 noraweHa JIMK. BenuynHbl curHanos obeunx
namn 3anoMuHarTca n obpabaTbiBalOTCA PErmcTpupytowmMM yCTPONCTBOM.

fopeHune hbakena ropenku atomusatopa 7 nNogaepXmBaeTcsl ropoymMMm rasom (nponaH,
aueTuneH) u okucnutenem (Bo3gyx, 3aKkMCb asoTa), COCTaB CMECU perynumpyeTtca
Onokom rasoBon asToMaTukm 9. B nnamsa 4epes pacnbinuTenb nonagaeTr pacTtBop
npobbl B Buae asposons, rae npu temnepatype 1900+3000°C (B 3aBMCUMOCTU
OT MPUMEHSIEMON CMECWU rOpKYero rasa W OKUCNUTENs) MPOUCXOAUT UcnapeHue
pacTBOpUTENS, TBEPAOro BewecTBa M Auccoumaumsa conen Ha MoHbl. B pesynbTarte
3TUX npoueccoB obpasyeTcs aTOMHbIA nap.

Mpn npoxoxageHnn wusnydyeHma ot namn JINK un D2 4epe3 nnamsa npoucxogut
CENneKTUBHOE MOrfoLleHne csBeTa atoMaMu aHanm3upyemoro 3reMeHTa Ha AfvHe
BOMHbI  UCNyCKaeMow crnekTpanbHoh namnon (nornoweHne ceeta JIMK) n
HecenekTMBHOE norfoweHne ceeta (mornoweHne ceeta D2), Bbi3BaHHOE Hannunem
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B pacTBope npobbl HEKOTOPOro KONMYecTBa Apyrux vactuy, (Monekys, Kanenek Bogpbl,
TBEPAbIX YaCTuL), a Takke paccesiHue.

Mpowegwmnn 4Yepe3 nnams cBeT  (OKYCUPYeTCA  ONTUYECKUMW  3nemMeHTamMu
MOHOXpoMaTopa Ha OMPaKUMOHHOW peLeTke, rae mM3 obwero umanydeHusa namn,
nnamMeHn 1 OKpyXaroLLlero NPoCcTpaHCTBa BblAENSAETCH Y3KUN CneKkTpanbHbIN MHTepBar,
COOTBETCTBYHOLUUIA JIMHMKN NOTMOLLEHNA aHaNnM3npyemMoro anemMeHTa, KoTopblin nonagaet
Ha  CBETOYYBCTBUTENbHbIA  3nemMeHT  (cpoTonpuémMHMK) roe  npeobpasyetca
B AneKkTpuyeckmn curHan. [lonagas B OnOK 3NEKTPOHUMKW CUrHam, coaepXaliun
nHpopmauuio 06 unsnydeHun nnamenn, namn JIMK n D2, oTdunbTpoBbIBaeTCA OT
nomMex, ycunueaeTcsl Mo YPOBHIO M npeobpasyeTtca B LMEPPOBOM KOO, KOTOPbIA Yepes
UHTepdenc nepenaétca Ha nepcoHanbHbIM KomnbioTep. [lporpamma ynpaBneHus
no3BonseT npeacrtasnuTb 06paboTaHHy0 NepcoHaribHbIM KOMMbIOTEPOM WMHOpMaLnto
B ynobHon dopme. [Ina y4€Ta n3MEeHeHMN ONTUYECKMX CBONCTB MIaMeHU N BIUSHUS
cocTaBa pacTBOpuUTENA Ha pes3ynbTaTbl U3MEpPEeHUs ONTUYECKOW MNMOTHOCTU, nepes
U3MepeHneM aHanuaupyemoro pacTteBopa npou3BoaUTCA U3MepeHne (OHOBOro
pacTBopa (He coaepXallero aHanms3Mpyemoro areMeHTa), BblpaxeHue aAnsg nocTpoeHns
KannbpoBoyHon 3aBucumoctTu umeet Bug (11):

Dk = Da - Dg (11)

roe Dk — aHanuTU4eckuid curHan ans nocTpoeHns KanmbpoBoYHbIX
3aBUCUMOCTEWN,

D, — curHan aHanusmpyemoro pacTBopa;
Dy — curHan doHoBoro pacrteopa.

KannbpoBo4Hble 3aBUCUMOCTW NOMy4atoT NyTEM U3MEPEHUS C NMOMOLLbIO CNeKTpoMeTpa
3HayeHun Dk Ons pacTBOpOB C 3apaHee M3BECTHOM KOHUEeHTpauumen aHanuanpyemoro
aneMeHTa, NPUroTOBIIEHHbIX N3 CTaHAAPTHbIX 06pa3LoB cocTaBa. Bug kannbpoBoyHOn
3aBMCUMOCTU M €€ HaKMOoH onpefensercs:

—  KoathpuumeHTOM nornowieHnss Ha MCnonb3yeMon aHanmUTUYECKON JTMHUWK,

— CneKkTpanbHbIM COCTaBOM W3My4eHUS UCTOYHUKA CBeTa,

—  dunanyeckKMMn U XMMUYECKMMU CBOWUCTBaAMU pPacTBoOpa,

—  OddEKTUBHOCTBIO pacnbIIUTENS,

— Twunom ropesniku, 30HOM NNameHu, B KOTOPYH BBOAUTCHA aspo30sib

— TemnepaTypon B 30He (POKYCUPOBKU W3Ny4EHUSI UCTOYHWUKOB CBeETA.
OTn hakTopbl, NPM NPaBUIIbLHOW OPraHM3auMm M3MEepeHu ONA AAHHOro 3feMeHTa

ABNATCA CTAbWUMNbHBIMW B TEYEHME [OCTAaTOMHO AMUTENbHOro BpeMeHU (HECKOMbKO
MecsaueB).

OpHako ansa onpegeneHns BANAHUA BbllenepeyvncrieHHbIX hakTopoB pekoMeHayeTcs
nepen nNpoBedeHWEM aHanuMsa W B npouecce MNpoBeAeHUs U3MepeHUn npoBOAUTb
npoueaypy YTOYHEHUs KO3IhULMEHTA HaKoHa KanubpOBOYHOW 3aBMCUMOCTW.
3HayeHnsa 3Toro KoaduUUNEHTa MOryT YTOYHATBCHA MO OAHOMY PacTBOPY C M3BECTHON
KOHUEHTpaumMen B guanasoHe MOCTPOEHHOW KanmbpoBKW.
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1.1.6. MAPKUPOBKA U NIIOMBUPOBAHUE

MapkupoBKa cneKTpomMeTpa HaHOCUTCS Ha 3afHIO MaHenb Onoka cnekTpanbHbIX
namn puc.4a 1 coaepXxuT crneaylolme OaHHbIe:

P® r. MockBa;

HasBaHWe npeanpusaTUS — U3rOTOBUTENS —
(O6wectBo ¢ orpaHunyeHHon oTBeTCTBEHHOCTHI0) OO0 «KOPTIK»;

— 3HaK yTBEepXAeHWs Tuna CpeactBa U3MEpeHus;
— HauMMeHoBaHWe u3nenuvs;

— 3aBOACKOM HOMep

— roa M3roToBJ1eHUA.

Mnom6upoBaHue cnekTpomMeTpa
ocyLLlecTBnsAeTcsA NpeanpusaTMem —
N3roToBUTENEM

UNu npeactaBuTenem NpeanpuaTUs —
N3roToBUTENS.

Puc.4a. MapkupoBka npubopa
Mnom6bl B BMAE OBYX paspyllaeMblX I3TUKETOK YCTAHOBMEHbI:

— NpaBbli HWKHWUA BUHT KpEnieHna 3agHen naHenu
— 1wr;

—  COMpsbKeHue neBon naHenu
N BEPXHEWN KpPbIWKM (3aOHAS YacTb) - 1w

1.1.7. YNIAKOBKA

YnakoBKa crnekTpomeTpa Mpou3BOAUTCS B WHAMBUAYaANbHYH TPaHCMOPTHYK Tapy
B COOTBETCTBUM C KOMMJIEKTOM MOCTaBkM W TpebGoBaHMSIMM KOHCTPYKTOPCKOM
AoKyMeHTauun. B Tapy BknagbiBaeTcsl YNakOBOYHbLIA NUCT, COAepXaluii nepeyeHb
BMOXEHHOIO MMYLLIECTBA U AOKYMEHTauuuM ¢ ykasaHuMeM faTtbl YnakoBKU WM MOANUCHIO
OTBETCTBEHHOIO 3a YynakoBKy nuua. Kpbiwka Tapbl nnombupyeTcs B ABYX MecTax.
YnakoBka MK 1 npuvHTepa Npou3BOAMTCS B WX 3aBOACKYID TPAHCMOPTHYK Tapy.

MapkupoBka TpaHcnopTHou Tapbl BbinonHeHa no MOCT 14192.

Ha Tapy HaHeceHbl MaHWNynsuMoHHble 3Haku: «Bepx. He kaHTOBaTb», «BowuTcs
cbipocTu» N «OCTOPOXKHO, XPYNKoe».
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1.2. ONMUCAHUE U PABOTA
COCTABHbIX YACTEN CMEKTPOMETPA

1.2.1. ONTUYECKAA CXEMA

7 6 3

4 1
| L
e\ e

E—— {
L ‘ MNamna cnekTpaneHas
[openka @ .
5 .

l OenTepueBsblin
s KOpPPEKTop oHa

MoHoxpomartop
MOA-3

- .

Puc.5. Ontnyeckasa cxema npubopa

npegHasHayeHa Ans ¢GopmMmpoBaHMs CBETOBOrO MNyTM OT
NCTOYHMKOB M3nyderHmsa 1,2 (puc.5) uepes obnactb GOKYCMPOBKM Hag ra3oBon
ropenkon (7) K BxogHou Lwwenn MoHoxpomaTtopa (9). OnTtudeckass cxema npubopa
npuBeaeHa Ha puc.5 . OnTnyeckas cxema COCTOMT:

—  WcToyHuk nuHenyaToro crnektpa — namna criekTpanbHasi ¢ MoSfibiM KaToAoM
Ha aHanuM3upyemblii areMeHT 1;

—  WCTOYHMK CNMOLWHOro CrneKkTpa — ueMTepmeBaﬂ namna c nosnbliM KaTtogom 2;

— CeeTogenutenbHasa nnactnHa 3;

— KonnekTtopHble NWH3bI 4;

— [HOwnadparmbl 5;

— KoHpgeHcopHas nuH3a 6

— JInH3bl BXOgHOro oObeKkTMBaA MOHOXpomaTopa 8.

[na ncknoyeHns notepb cBeTa B yrbTpaddMONeToBOM AnanasoHe fIMH3bl ONTUYECKOn
CXeMbl M3roTOBMEHblI U3 KBApLEBOro CTekna.

CeeTogenntenbHoe 3epkarno MMeeT NoKpbITUE, obecneymBatoLlee 3agaHHbIe 3HAYEHNUS
KO9(PPMUMNEHTOB OTpaKeHUss 1 nponyckaHus B amanasoHe 190 + 450 Hm.
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1.2.2. BJIOK MOHOXPOMATOPA

npegHasHayeH Ana  BblAENEeHUs Y3KOro  CrekTparbHOro
WHTepBana, COOTBETCTBYIOLIEr0 OOHOM M3 NUHUI nornoweHusa (abcopbums) wnm
nucnyckaHus (aMmuccus) aHanuampyemoro anemeHTta. bnok coctout 13 BxoQHOro
obbekTMBa U MOHOxpomartopa. OnTudeckass cxema MOHOXpomaTopa npuBedeHa
Ha puc. 6.

—_——————

MoHoxpomaTop
MOA-3

|

Puc.6. OnTu4yeckas cxema MOHOXpomaTopa

CseToBOWM NMOTOK, NpoLweawmnin yepes nnamsa 1 (npu pabote B pexnme abcopbumm) nnm
N3ny4y€HHbIA NnameHem (Npyn paboTe B pexmme amuccum) oKycupyeTcsa NUH3aMmn 2
(puc. 6) obbekTUBa Ha BXOAHOW Wenn 3 MOHoxpomaTtopa. [nockum 3epkanom 4 3To
n3nNyyeHne HanpaeBnsgeTCad Ha cdepuyeckylo  AUPakUMOHHYK  pelleTky 5.
PasnoxeHHoe B COEKTp W3nyyeHMe HanpasBnsieTcs Ha BbIXOOHYHO wenb 6
MOHOXpomaTtopa. Lenwn MOHOXpoMaTtopa pacnonoXxeHsbl OTHOCMUTENbHO
ANPaKLMOHHON pPeLeTKN Tak, 4YTOo M300paxkeHue BXOOHOM LWenn cdoKyCUMpoBaHO
B MNMOCKOCTM BbIXOAHOW wWenu. [nvHa BOMHbI, COOTBETCTBYKOLLAS BblAeNdemMomMy
MOHOXPOMAaTOPOM  CMEKTpanbHOMY WHTepBany, W3MeHsieTcs MyTéM noBopoTa
AN PaKUMOHHON PELLETKN.

CMeHa WMpUHBI Lenei MoHoXpomaTtopa, NMOBOPOT M (POKycMpoBKa AUpPaKLMOHHON
PEWETKN  OCYLUECTBNSETCA  WUCMOMHUTENbHLIMA  MeXaHu3Mamu,  ynpasrsieMbiMU
Mo KOMaHOaMm KoMMbioTepa B COOTBETCTBMM C MeToAvKaMu M PeKoMeHAaLUsMU.
MpeoycMoTpeHa KOPPEKTUPOBKA HACTPOMKM MOHOXpoMaTopa Mo AfiMHaM  BOJH
MpU KaKOOM BKMOYEHUWM CMEKTpOMETpa, a Takke TovHas MoacTporka AnvHbI BOSHbI
ANsi 3NeMEHTOB CO CIOXHbIM CMEKTPOM.

lnpuHa wienein MoHoOXpoMaTopa BbIGUMPaeTCa MCXOAA M3 pPekoMeHauuin MeToaUKU
BbIMNOMHEHMA M3MepeHuin. Ecnu ykasaHWs OTCYTCTBYIOT MOXHO PYKOBOACTBOBAaTbCSA
creayloLWwnMm:
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1. lNpu aTtomHo - aGCopOLUMOHHOM MeTode aHanu3a, Kak NpaBuro, MCMonb3yeTcs
lwunpvHa wenv 0,5 MM. YMeHbLLeHe MPUHbI LEeNW onpaesaaHo B crieaytoLmx
cryyasx:

MpU HanmMYUM CrOXHbBIX CMNEKTPOB  (pasHuua Mexay 3HaYeHusAMU OSUH
BOSIH MeHee 0,5HM — Fe, Mn, Ni n gp.);

npu pa60Te C rasoBoM CMecCbk aleTUneH — 3aKnCb asoTa;

npu paboTe ¢ BOCCTAHOBUTENbHbIM MiaMeHeM, rasoBasi CMeCb aueTureH —
Bo3ayx (npu aHanmse Cr, Ba, Sn, Sr);

npn paboTe C rasoBOW CMECbIO aueTurneH — BO34yX Ha [AnvMHax BOJSH
6onee 450 HMm;

npu pabote c npucraskon Pl (Sb, Te).

2. [lpyn aMMUCCMOHHOM MeToAe aHanui3a pekomeHayeTcs wupuHa wenu 0,25 Mm

Bonee noapobHble pekomeHaauun no BbIGOPY LUMPUHBLI LLENel npuBeaeHbl B Tabnuue
npunoxeHns «PABOYUE ITAPAMETPBI U XAPAKTEPUCTUKU AAC «KBaHT—2MT».

1.2.3. TIAMNOBbIA OTCEK

npegHa3HavYeH and yCTaHOBKU CrNEeKTpalibHbIX NaMi Ha onTU4eCcKomn

ocu N HOPMUPOBAHUS U3NYYEHUS, MPOMyCcKAaemMoro 4epes3 nrams npu aToOMHO -
abcopuMoHHOM aHanu3e. By 6noka cnekTpanbHbIX NamMn rokasaH Ha pUCyHke 7.

JTamnoBbIn OTCEK COCTOUT COCTOUT M3 Typenu 1 (puc.7) Ha 6 nosvuun, aep)xkatens
namnbl D2 7 n ontnyeckoro 6Groka 10.

10

Puc.7.

Oowmin BUAO namMnoBOro oTceka
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Typenb;

KoXXyX MCNOSIHUTENbHbIX MEeXaHU3MOB Typernu;
CnexTpanbHble namnbl (J1MK);

[epxaTenb naHenen cnekTpanbHbIX Namnm;
[MaHenb cnekTpanbHOW namnmebl;

[MpyXMHHBbIE AepxaTenn dukcaumm namn;
[epxaTtenb namnbl Dz2;

BUHTBI perynupoBku nosioxxeHusa namnsl D2;

© © N o o s~ w P

Jlamna D2;

OnTu4yecku GNokK.

H
©

3 npencraBnseT cobon UMNUHAOPUYECKUA 6anmnoH, BbLINOSIHEHHbLIA W3 CTeKMa.
BHyTpn pacnonoxeH nonbld Katod UMAMHOPUYECKOW (POpPMbI, W3rOTOBIIEHHbIA U3
MaTepuana onpenensieMoro afieMeHTa Unu ero cnfnaesa U aHog — B BMAe cneumnanbHo
POPMOBAHHOW MPOBOSIOKM WNU LWTLIPS M3 Bonbdpama nnbo uMpKOHUA. BannoH
3anofiHeH MHEepPTHbIM ra3oM (kak npaBwuio, HEOHOM) MNpU [aBfEHUN B HECKOSbKO
MUNIMMETPOB pPTYyTHOro crtonba. BbixogHoe OKHO namnbl OBblMHO BbLIMOSIHEHO U3
YBMONEBOrO MMM KBapLEeBOro cTekna, CnocobHoro npomnyckatbk YynbTpaduoneTtoBoe
nanydyerne. JINMK wnmeloT nuHenyaTbin CNEKTp, BbIMNYCKAOTCA Ha onpeaerieHHble
aHanuMTU4yeckne nMHUM 3TOr0 JfieMeHTa, MPUYEM LWMPUMHA KOHTypa 3TOW NUHUK
B CnekTpe u3nydeHusa rnamnbl coctaBndet He Gonee 0,005 HM.

OrneKkTponMTaHme namMmn OCYLLECTBISETCA OT BbICOKOBOSNbTHOro mcrodHuka (700 B), a
cBeYyeHue Tnewuwero paspsga nogaepXxmBaeTcsa nNponyckaHneM KOPOTKUX MMMYJSibCOB
TOKa MNOCTOSIHHOM amMnnuTyabl. B npomexyTkax mexagy vmnynbcamy depes namny
NPOoMNycKaeTCs MOCTOSAHHbBIA TOK Masion BENIMYUHbLI (OEeXYPHbIN TOK), KOTOPbIA NO3BONSET
NCKMIOYNTb HECTABUINbHOCTL CBEYEHUSA M3-32 BO3HWKHOBEHUA NEPEXOOHbIX NPOLECCOB
CBAI3aHHbLIX C TalleHMEM W 3aXuUraHMem Thewuwlero paspsaa.

[ns kaxgow namnbl B nacnopTe yKa3biBaeTCA cpedHee 3Ha4YeHWe ToKa pas3psaa,
KOTOpOe Henb3Aa npeBbllwaTtb 6onee 4yem Ha 30 %, T.K. 3TO MOXET NPUBECTU
K pacnbiNeHU0 KaTtoda U npexaeBpeMeHHOMY Bbixo4y NlamMnbl U3 CTPOS.

Mpn mncnonbdyemom B cnektpomMeTpe «KBaHT-2MT» pexume nuTaHus CrneKkTpanbHbIX
namn cpegHee 3HadeHMe TOKa Icp CBA3aHO C €ro UMMYSIbCHbIM 3HAaYeHUEM luwn
BblpaxeHuem (12):

I :3,2 Icp. (12)

umrn.

BHUMAHUE! B HacTtoswem PykoBoacTtBe nNo  3Kcnnyartauuu
M B nporpamMHOM obGecneyeHUn crnekTpomeTpa
«KBaHT-2MT» npuBeAeHbl UMNYJbCHble 3Ha4vYeHuUs
TOKOB CMNeKTpanbHbIX namn.
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1 BbINOSIHEHA B BMAE MEXaHW4YeCKoro yCcTponcTea Ans oukcaumm u yCTaHOBKM
Ha ONTMYECKYl OCb npubopa LecTn UCTOYHUKOB U3NYyYeHUs, a TaKkke NSt U3MEHEHUs
MUX MOMOXEHUs B ABYX MIIOCKOCTSX OTHOCUTENBbHO OMTUYECKOM OCWU CrekTpomeTpa.
M3meHeHne NOoNnoXeHust Typenu OCYLLECTBASETCA C MOMOLLbIO  3SIEKTPUYECKUX
npuBoAoOB. YNpaBrfieHNne nepemMeweHneM U COXpaHeHWe OaHHbIX  HaCTPOWKK
OCYLLECTBMSAETCA C MOMOLLbI0 NporpaMMHoro obecneyeHus. MNMpu BKIIKOYEHUM NUTaAHUSA
npubopa Typenb aBTOMAaTMYECKU YCTaHaBMMBaETCA B HayanbHOE MOMOXEHME.

BHUMAHUE! CHATME M ycTaHOBKa CMNeKTpanbHbIX JlaMmn NPOU3BOAUTCA NpU
BbIKITIOYEHHOM nUTaHMM npubopa. WU3meHeHue nonoxeHus
Typenu BpPY4YHYH Nocrie BKIH4YEeHUsi NUTaHua npubopa He
ponyckaeTcs.

dukcaums namn B Typenu OCyLLEeCTBASETCH NPYXWHHbIMU AepxaTtenamu 6. MNuTtaHue
namn noABOAUTCA 4Yepe3 KOHTaKTbl JlaMnoBbiX MaHenem 5 COOTBETCTBYHOLUNX
nosvunn. MNpu yctaHoske JIMNK B gepxatenu Typenu crefyeTt ydnTbiBaTb pacCTosiHUE
OT OKHa Nnamnbl 4O KOSINEKTOPHOWN JIMH3bl onTuyeckoro 6noka 10 , YemM MeHbLUe AnuHa
BOJSIHbI, TEM MEHbLUE 3TO paccTosHue. Npu nepemeLleHnn namnbl ¢ KBapLeBbIM OKHOM
BOONb ONTUYECKOM oOcu HeobxoguMmo cobnogaTb KpamHK OCTOPOXHOCTb  BO
nsbexxaHne nNOBpEXAEeHUS NaMnbl.

[MaHenu cnekTpanbHbIX flamn S5 npu OTCYTCTBMW NamMmnbl B Typenu OOSKHbl ObITb
nomMewleHbol Ha [fepxaTtenb naHenen 4. dukcaunmsa naHesnen ocywecTBnsieTcs
C MOMOLbI MaArHUTOB pacrnofoXeHHbIX Ha gepxartene naHenen. [pyXWHHbIN
aepxartenb namn 6 [ofmkeH OblITb 3akpensiéH Ha Typenu.

9 ¢ NonbIM KaToAOM SIBNAETCA MCTOYHUKOM CMSIOLLHOMO CrekTpa
B nHtepsane 190 + 370 Hm. Paboumin gnanasoH Toka namnbl D2 orpaHnyeH gmanasoHom
5+ 100 mMA (UMnNynbCHOE 3Ha4deHue). Jlamna ycTaHaBnMBaeTca B AepxaTenb 7,
a e€ MnomnoxeHue OTHOCUTESNbHO OMTUYECKOW OCU perynumpyetcs BUHTamu 8.

10 npeacTtaBnseT cobon LeNbHOMETANIMYECKY0 KOHCTPYKLUMIO Ons
KECTKOro KpenneHmss nuH3 1 NONynpo3payHoro 3epkana (cBeTtoaenutenbHas
nnacTtuHa), a Takke opmMmpoBaHNa CHPOKYCMPOBAHHOIO M3fy4YEeHUs UCTOYHUKA CBeTa
B NnameHn npu aTtoMHo-abcopbunoHHOM MeTode aHanusa. B 6roke ycTaHOBEHbI
NUH3blI 4,6 puc. 5 n ceetogenuTenbHas nnactnHa 3.

B namnoBom oTceke cnektpomeTpa «KBaHT-2M1» BMecTOo Typenu Ha 6 namn
pacnonaraeTcsa namnogepxartenb And YCTaHOBKM OAHOW CNEeKTpanibHOM namnbl.
KOcTmpoBKka namnbl OTHOCUTESIbLHO ONTUYECKOM OCcU NpMbopa OCyLLEeCTBNAETCS BPYYHYHO
C nomMoLbio BMHTOB. Ha puc. 7.1 npeacTtaBneH BMA4 namnogepxarens.

BUHTbI tOCTUPOBKM

namnsbl JMNK

Puc. 7.1. INamnopepxartesnb
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1.2.4. ATOMU3ATOP

npegHasHayeH [Ans  MoflydYeHUs aTOMHOro napa u3  pacTBOPOB.
ATOMM3ATOp MOXET MOCTaBMATbLCSA C aBTOMATMYECKMM JIMBO pyYHbIM MEXaHWM3MOM
nepemeLlleHuns ropenkn. Bug atommsatopa nokasaH Ha pwuc. 8.

4
5

8

3
6

2
7

1

Puc. 8. ATOMMSaTOp C aBTOMatTu4eCKMmMm MexXaHU3IMOM nepemMelleHusA

Pyyka mexaHu3ma nepemeLleHns ropesiku no ropusoHTanm
Pacnbinutenes

Kamepa cmeweHus

MexaHu3m KpenrneHus ropenkm

[aTtunk ropenku

MexaHu3am nepemelleHuns

LLTyuep noasoaa okUCNUTENS

O N o g bk wDdhdRE

LLITyuep noasoaa roproyero rasa

6 puc. 8 npegHasHayeH ONS U3MEHEHUS TMONOXEeHWs
rOpenku OTHOCUTENbHO  OMTMYeckorW ocu npubopa. [lepemelleHne  ropernku
Mo rOPWU3OHTanM BbLINOMHAETCA BpalleHMeM pydku 1, MO BepTUKanM C MOMOLLbHO
3MeKTponpuBoda Mo KOMaHOaM C MepcoHarbHOro KoMIMblTepa.
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3 npegHasHaveHa Ans noryyYeHnss O4HOPOAHON CMeCcKH aspo3ons
npoObl, roproyero rasza M OKUCIUTENS, a Takke ANA yAaneHusa KpynHbIX Kanenb vyepes
APEHaXHbIW LWTyLEp B CMMBHYKO EMKOCTb.

Puc. 9. [etanu Kamepbl CMeLUeHUA

1. PaccekaTtens;
2. [lpegoxpaHuTenbHbIA KnanaH.
Ana npepoTBpalleHna nonagaHnsa KpynHbIX Kanernb B nfiamMsi ropernku BHYTPU Kamepbl

yCTaHoBIeH paccekatenb 1 puc. 9. B Topew kaMmepbl YCTaHOBEH NpeaoxXpaHUTenbHbIn
kKnanaH 2 ans cbpoca AaBneHust BHYTPU Kamepbl B aBapunHon cutyaumm puc.10.

Puc. 10. Bua kamepbl cMelweHMs c3aaum

1. [aTtumk ropenku;
2. lNpepoxpaHuTenbHbIA KnanaH;

3. MexaHu3Mm KpenreHus ropesku.

CBepxy Ha kamepe ycTaHoBrneH MexaHusm 3 puc.10, no3BoOnsWUA NPOU3BOAMTL
ObICTPYIO CMeHy UM HagéxHylo dukcaunio ropenku. Tun ropenku onpegensiercs
patumkom 1. [logBoa  ropwoyero rasa W OKUCIUTENd  OCyLeCTBrseTcs
NoNUaTMNEHOBbIMK Tpybkamn K wTyuepam 7 n 8 puc.8. Cnme npobbl He nonasLuewn
B MMams OCyLLEeCTBMNSAETCH Yepes ApeHaxHbIN WTyuep puc. 13, Ha KOTopbIn HageBaeTcA
wnaHr 1 puc. 11, Maywun Kk rmaposaTBopy.
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Puc. 12. MexaHU3M KpenmneHuUs roperiku

1. MexaHn3am kpenneHus;

2. [openka.

Puc. 13. [peHaXHbI LWTYyLEep KaMepbl CMeLleHUsA
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NMHEBMATMYECKUA MNpefHasHayYeH Ans MNonyyYeHuss BoAsHOro napa
“3 pacteBopa npoGbl. CocTaB pacnbinuTens nokasaH Ha pwuc. 14

Puc. 14. Pacnbinutenb

KanunnapHasa Ttpybka B cbope;

BuWHTbI perynvpoBkM MOMNOXEHUS UMb,
LWanba kpenneHnsa wurnbl,

Kopnyc pacnbeinutens;

LWtyuep nogsoaa okucnutens;

Wrna;

YNnoTHUTENbHOE KOMbLO;

© N o g bk~ wDd P

JncTaHUMOHHbIE LLanbbI.
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Pacnbinutens 3akpennéH Ha nepegHemMm Topue Kamepbl cmeweHus. KoHCTpykuus
pacnbinuTensa nokasaHa Ha pwuc. 15. Pacneinutene coctout u3 koprnyca 1. conna 2
C KanunndpHblM OTBEpPCTMEM, MMMakTopa 3, wWTyuepa Ana nogadm okucnutensa 4,
KanunnapHon Tpybkn 5 ana nogadm pacteopa, (POPCYHKUM UMbl 6 C KanunnapHbIM
KaHarnom, Yyepes KOTOpPbIA 3acacbiBaeMblll pacTBOp MnocTynaeTt B conno. Mexay mrnon
N KOPMNYCOM pacrnbiiMTens HaxoauTCa Pe3nMHOBOE YNIOTHUTENbHOE KONbLo 7, yepes
KoTopoe urna npwkuMmaeTcs K wanbe KpenneHuss 8, MOMNoXeHue nocrnegHen
OTHOCUTENbHO Kopryca 3afaéTcsa perynupoBOYHbIMKM BUHTaMuM 9. epMeTUYHOCTb
YCTAHOBKM pacnbinnutensa B kamepe obecneymBaeTcsa YnnoOTHUTENbHbIM KombLoM 10.

10

Puc. 15. KoHcTpyKuus pacnbinutens

npegHa3Ha4YeHbl AOnAd C*)OpMI/IpOBaHI/IFI cpaKena nnamMmeHn.
Ha pwuc. 16 nokasaHbl CMEHHble ropenkn anga pasrindHbiX TUMOB Mi1aMeHNn.

Onsa pexuma abcopObumm UCMONBL3YHTCA: ropenka
1, ropenka 2, Troperska
5.

[na pexuma 3aMuccum UCMOMNb3YyOTCA ropenka 3,
ropernka 4.
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[lopenku yctaHaBnMBalTCHA B MexaHU3Me KpenrneHus puc.12 Ha kamepe CMelleHus.
NpoeHTudukauma Tuna ropenkn 1 NpaBUSbHOCTb €€ YCTaHOBKM onpefensieTcs
natymkom 1 puc.10.

5 2
1
Puc. 16. CMeHHble ropernku
BHUMAHUE! Bo unsbexaHune Bbixoga M3 ctpoAa gartuuka 1 puc. 10

B npouecce obcnyxuBaHUA He AoONycKaeTcsA Harpes
Kopnyca ropenok Bbiwe 70 rpaaycoB C.
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npeaHasHayeH ONns 3axuraHvs nnamenu dakena
ropenkv B aBTOMaTUYECKOM PEXUME MO KoMmaHae onepaTopa
13 ynpasnsiiollen NporpaMmbl.

Puc. 17. bnok nogxura nnameHu (cnupanb B pabouyem MoOnoXxeHuw)

Brnok nomkvra BbINOMHEH B BWAe MeETanfMYecKkoro pblyara puc.17, Ha KOTOpOM
3aKpenneHa HUMXpoMoBasi cnuparnb, MpedHasHadeHHass AOns  3axuraHus  dakena
ropenku. MoBoOpoOT pblyara Ans nepemMelleHnst cnupanu B o6nacTb Mokura rasoBow
CMecKu OcCyLLecTBNsieTCs M0 KoMaHae orepatopa W3 yhnpaBnsiolwen nporpaMmbl
B aBTOMaTUYECKOM PEXUME.

(puc.18) npepHasHadyeH Ans
M3MEHEHMA W HACTPOMKM pacxoda npobbl Yepe3 pacnbinutens. Pacxon npobbl
perynupyetca nyTémM WU3MEHeHUs [aBfeHust rasa — OKUCIUTENd MocTynawLero
B pacnbinutens. PerynupoBka ocyllecTBnseTca gpoccenem 1, KOHTPONb AaBneHus
BbINOJSTHAETCA N0 MaHOMeTpy 2.

Puc. 18 bBbnok perynupoBKu AaBfIeHUA pacnbinuTens
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1.2.4.1. PABOTA ATOMUSATOPA

Mpn nogroToBKe cnekTpoMeTpa K U3MepeHUsiM C NOMOLLIbID MexaHn3ma nepemMeLLeHns
(puc. 8) yctaHaBnuBalT TpebyemMoe MNONOXeHWe FOpenkn no BepTUKaNM u no ropu-
30HTann. MameHeHne MNONOXEHUS TOpPeNnKM Mno ropuU3oHTanu OCyLLeCTBNAETCHS MyTéM
BpaLLeHMsa pyykn 1, a perynmpoBKa NOSIOXKEHUS rOpenku no BepTUKanu npousBoOAUTCA
C MOMOLLbI 3nekTponpuBoga ynpasnsemoro no komaHgam [1K. lMapannenbHocTb
LLIenN roperikn 1 onTu4eckom ocu npmbopa obecneynBaeTcs KOHCTPYKLUMEN MeXaHM3Ma
KpenneHus ropenku puc.12.

Mpn paboTe cnekTpomeTpa U3 ra3oBoro 650ka B KamMepy CMeLeHWa no Tpybkam
NOAKMIOYEHHBIM K wWTyuepam 7 M 8 nocTynaeT ropwoyni ras u ras- OKUCIUTENb.
B kamepe aTu rasbl cmeluMBaoTCS.

AHanuanpyemblin pacTBop 4vepes3 KanunnspHyto Tpybky 1 (pwuc.14) nonagaet B pac-
neinuTens 2 (puc.8), roe npespawaeTcs B MeNnKOOUCNEPCHbIN aspo30sib. Yepes
wryuep 4 (puc. 15) BO BHYTPEHHIOK MONOCTb KOpMyca pacnbifnTeNs U3 ra3oBoro 6roka
noctynaeT cXaTbll ras - okucnutenb. [laBneHne rasa — OKUCIUTENS Ha BXxoge
B pacnbinuTenb perynupyetca gpoccenem 1 puc. 18, a ero s3HadyeHne KOHTPonmpyeTcs
no MaHomeTpy 2. [a3 npoxoauT 4Yepes 3as3op Mexagy urnon 6 puc.1l5 u csogom
KanunnsipHOro oTBepcTus conna 2.

Bcnencteune BbICOKOW CKOPOCTU OOGTEKAHUS MOTOKOM rasa - OKUCNUTENS UMMbl B Kanwui-
nApHOM oTBepcTUM obpasyeTcsi 06racTb MOHMKEHHOrO [AaBreHust (paspexeHus),
4YTO MPUBOOMUT K 3acacbiBaHUO pacTBopa Mpobbl Yepes3 KanunnsipHy Tpyoky 5.

[Mpun BbITEKAHMM M3 KaHana Urnbl PacTBOP 3axBaTbiBaeTCA NMOTOKOM rasa - OKUCIUTENS,
N 4pobuTcAa Ha Kannm Npy NPOXOXAEHMN Yepes conso. Yaapssach O LWapuK — MMMNaKTop
3 kannu pacTeBopa CO CKOPOCTbIO BbITEKAIOLLEro NOTOKa AOMNOMHMTENBHO pa3buBatoTcs,
obpasys aspo30/b.

KpynHble kannm aspo3ofia ocefaloT Ha geTandx pacnbinTensi, BHYTPEHHUX CTEeHKax
Kamepbl, paccekatene 1 (puc.9) u 4yepesd OpeHaxHbIin wTyuep (puc. 13) crekaroT
no LwnaHry 4epes3 ruapo3aTtBop B CNMBHYWO EMKOCTb. KonuyectBo asposons
nonagarwowiero B nMnamsa ropenku cocrtaBnseTr npumepHo 15+25% o1 obbéma
notpebnsemon npobel. T.e. npu pacxoge 100 mn npobbl B Cnue yMaET MNpUMEpPHO
80 mn.

O6pas3oBaBlUascss B KaMepe CMecCb aspo30ris, roptodero rasa v rasa- okucnurens
nonagaet B ropenky. [1na obecneyeHnsa yCTOMYMBOrO ropeHnst nnameHn Heobxoammo,
4yTOBbI pacxod roprodero rasa v rasa - OKUCrMTenNs Haxogurics B CTPOro onpeaeneHHbIX
ANA KaXZoro Tuna nnamMeHu npegenax, 3aBUCALUMX OT CKOPOCTU FOpPEHUS CMECHU.
[Mpn 3aBbIWEHHbBIX 3HAYEHUAX pacxoda rasoB CMecWU nfiamsa racHeT (MPOMCXOAUT Tak
HasblBaemMoe “cayBaHue nnameHun”). Npu 3aHMKEHHbIX 3HAYEHNAX BO3MOXEH “MPOCKOK”
NniaMeHn BHYTPb FOPENKA N Kamepbl CMELUeHUs.

3axuraHve nnameHn ocyLLecTBSeTCa NyTEM NOBOPOTA pblyara M NOAayYM HanpsXKeHUs
Ha cnupanb 6rnoka nogpkura nnamexHu (puc.17). Ecnn B TeyeHue 6 cekyHn (epems
nodxuaa), 3aXuraHus CMecu He MNpoMCXOAWT, TO Mojada roproyero rasa B ropernky
npekpaLiaeTcs.

lMocne nogxura nnameHn COCTaB FOPHOYEN CMECU M3MEHSIETCS, BKIOYAETCH PEXUM
omkura. YBennymBalTCs pacxodbl rOpHYEro rasa v rasa OKACNUTENs, YTO NpuUBOANUT
K poCTy TemnepaTtypbl nfiamMeHu ropenku. [loBbilleHHaa TemnepaTtypa npu OTXure
obecneunBaeT 6onee MoOnHoe cropaHMe OpPraHN4YeckUX BELLECTB, KOTOPbIMU MOXET
ObITb 3arps3HeHa roperika.
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MO OKOHYaHMM OTXWra YyCTaHaBNMBAETCA HOMWHAmNbHbLIM pacxo rasa, COOTBET-
CTBYIOLLMI YCTAHOBUBLLEMYCSI PEXMMY ropeHns. PerynnpoBka pacxoaoB roptoyero rasa
N rasa — OKMCNMTENst Npom3BoauTca no komangam MK B cooTBETCTBMM C NpOrpamMmmMon
ynpaBneHus paboton rasoBoro Oroka.

BpeMeHHOWN anana3oH HaxoX4eHUs! Kanernb aspo30nis B NaMeHu ropernku — HeCKONbKO
MUNNMCeKyHa. 3a 9TO BpPeMsi MPOUCXOAWUT UCMapeHue pacTBOpPUTENs, CropaHue
maTepuana camon npobbl, aTomusaumsi. B pesynbTate Bcex 3TUX NPOLIECCOB
B NnameHn obpasyeTcsi aTOMHbIA Map aHanmM3vMpyemoro 3afeMeHTa.

1.2.5. FA30OBbIW BJIOK

npegHasHa4yeH Ons KOMMyTauuu rasoBblX MOTOKOB B aTomm3aTop,
PErynMpoBKN HEOOXOAMMbIX PacxXodoB M nogaep)kaHust pabounx OaBfeHun, a Takke
KOHTpoNnsa Ans obGecneveHnss 6e3onacHoi paboTbl C roproYMMM rasamu.

Fa30BbIl 6NOK 0obGecneynBaeT aBTOMaTUYECKYHO NMofady 3adaHHbIX PAcXO[OB rOpHYEro
rasa W rasa — OKUCNUTENS B KaMepy CMELUEHUS1 U TOpenky, rasa — OKUCIUTENs
B pacnbinuTenb, a Takke KOHTPONb BXOAHOrO [AABMEHUS W HanuMuus NnaMeHMu.
YnpaBrneHne rasoBbiM OGNOKOM OCYLLECTBASIETCS B COOTBETCTBME C MNpPOrpammoit
ynpaBneHust no komaHgam [K, koTopble nepeaarTcst UCMONMHUTENbHBIM 3NeMeHTaM
rasoBoro 6rnoka 4yepes MUKPOKOHTPONNEP, BXOASLWMIA B COCTaB 3NEKTPOHHOro 6roka
cnektpomeTpa. [as3oBbii OGMOK COCTOMT M3 rasoBOro MoAyns, AaTyMka nrameHu
N ruaposaTeopa.

O6wwnin Bug rasoBoro Mogynsi nokasaH Ha pwuc. 19.
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Puc. 19. O6wun BMA rasoBoro moayns

e el il =
w N P O

© ©NOo bk wwDhPRE

[MnuTa ocHoBaHwue;

Perynatop gaBneHus BO3ayxa;

[datumk paBneHus Bosgyxa (nMHeBMopene);
Perynatop gaBneHusa auetunexa;

[aTtunk paBneHust auetuneHa (NHeBMopene);
[MaHenb rasoBbIX Marucrpanemu;

BbixogHble TpyOKM;

PecuBep rasosoro 65oka;

BeHTunsarop;

. ONeKTpOMarHuTHble KranaHbl;

. Perynatop pacxopa rasa;

. ONeKTpoHHaga nnaTa;

. Wnend ynpasneHus rasoBbiM 6510KOM.
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Puc. 20. MNMHeBMaTM4yecKkasa cxema rasoBoro moaynsi

MHeBmaTnyeckasa cxema (puc. 20) Grnoka cOCTOUT M3 MarucTpanen roproyYmMx rasos
(nponaH, aueTurneH) un okucnutenen (BO3dyX, 3akucb asoTa). McnonHutenbHbIMU
YCTPONCTBaAMN, OCYLLECTBAAIOWMMN YyNpaBrieHne rasoBoM CUCTEMOM MO KOMaHZam,
nonyyaembiM OT MUKPOKOHTpOMepa, ABNAITCA 3NeKTpornHeBMOKNanaHbl (HopMansHO
oTkpbITble K2, K7, K8, K9, HopmanbHO 3akpbiTble K1, K3, K4, K5, K6), perynatop
pacxoga rasa [JP1 n nHeBmonpueoa y3ana nogpxkura P1. Perynatop pacxoga rasa [AP1
npencraensieT cobor MHEBMOAPOCCENb C 3MNEKTPONPMBOAOM (LUaroBbli ABUraTenb).
Pacxon rasa 3agaetcsi B OTHOCUTEIbHbBIX eOuHUUAxX NponopuUmMOHanbHO KONMYECTBY
Lwaros nNpmMBoAa M MOXET perynupoBaTtbcs B npegenax ot 0 (HyneBown pacxopn rasa)
po 100 (makcumanbHbIi pacxof rasa). KoHTponb 3a gaBneHvem rasa (aueTtuneH)
N OKUCIUTENS OcCyLlecTBnaeTca no curHanam nHesmopene PAO1, PO2 noporn
cpabaTtbiBaHWA, KOTOPbLIX, 3a4atoTcsa NpW Hanagke rasoBOro Moayns.

PerynupoBka n ctabunusauma gaBrneHUs B Maructpansx aueTurnieHa u oKucnuTens
ocyulectengaetca perynatopamu KP1, KP2.

Ana  uWCKnoYeHns «MpOCKoKa» MnnamMeHW BHYTPb FOpPenku npyv pes3koM nageHuu
AaBreHnst B Maructpanu rasoB — OKUCNUTENen Mcnonb3oBaH obpaTtHbin knanaH OK
n pecuBep Hebonbwwon émkoctn PC.

MoBopoT pblvara 6noka nogxura obecneuvmBaeT nHeBmonpusog P1.

1.25.1. Pa6bota razoBoro 6rnoka

Mpyn BbIKMOYEHHOM npubope 4Yepe3 HopManbHO OTKPbITHIN KknanaH K2 (puc.20)
BO34yX NOCTyNaeT B MarncTpanb okucnutenen Ha obpatHbin knanaH OK, nHeBmopene
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P02 wn perynatop gaeneHus KP2, nocne kotoporo Ha pecuBep PC. U3 pecuBepa
BO34yX MOOAETCHA Ha pacnbuiuTenb Yepe3 GroK perynupoBku OaBrieHust (perynarop
pacxoga) u B Kamepy CMeLLeHUs1 Yyepe3 HopMasibHO OTKpbITbIA kranaH K8, apoccenb
OP5, nopoccenb [P6, HOpManbHO OTKPbITbIN KranaH K9. Marnctpanu roproymx rasos
nepekpbITbl HOpMarnbHO 3akpbiTbiMM knanaHamu K3, K4. [locTofHHOe BKOYeHue
BO3AYLIHOW MarmucTpanu no3sonseT NpocyLnTb KaMepy CMeLleHUst nocre npoBeaeHuns
N3MepPEeHUn, NPoayTb OCTATKMN roprYMX ra3oB M UCKIKYNTL NonagaHue napoB KUCIOT U
BNarn B MHEMaTUYECKyl0 CXxemy rasoBoro moayns. Paboyee gasneHue B maructpanv
okucnuTenen AomKHO 6biTb B AnanasoHe 3,5 + 5 aTtm, npu gasneHun meHee 3,2 atm
Npoun3BeCTU NOMAXUI NfaMeHu HeBO3MOXHO. Pabovee paBneHwe B Maructpanu
aueTuneHa AOMKHO ObiTb B AmanasoHe 1,4 + 1,8 aTMm, npu gaBneHuuM MeHee 1,2 atm
NPOU3BECTU MNOMKUI MNfIaMeHU aueTuneH — BO34yX HEBO3MOXHO. [1pu BKOYEHUU
npubopa MarucTtpanb OKUCIUTENEN nepekpbiBaeTca knanaHom K7, ynpaBneHue
OCYLLEeCTBNAETCA C MOMOLLbI KranaHa K6.

Mpouecc nomxwura ropenkn pasdbuTt HaA Tpu dTana: MNOMKUF, OTHKUT,
cTabunusauusa

NOAXKWUI TNMpu nopadye «komaHabl «MOMXEYb» oTkpbiBaeTtca knanaH K7,
B Marmctparnb OKUCNUTENEN HaunmHaeT nocTynaTb BO3AyX, a Takke B 3aBUCUMOCTU OT
BblOpaHHOM roptoyen cmecu oTkpbiaeTcs knanaH K3 (MPOMMAH) unu K4 (ALETWUIER),
roproymin ra3 noctynaeT Ha perynatop pacxoga [OP1, ¢ Bbixoga KOTOPOro nogaetca
B Kamepy cmeweHus. Pacxon rasa onpegensetcd 3adaHHbIMUM napameTpamMu unu
onepaTtopoMm Mo KoMaHae ynpasnswowen nporpammbl. OQHOBPEMEHHO 3aKpbIBAKOTCHA
knanaHbl K9, K8, otkpbiBaeTca knanaH K5 n yepes gpoccenb [IP3 Bo3gyx nocrtynaet
Ha nHeBmonpuBog P1, kOTopbIi NpPoOU3BOAUT MOBOPOT pblyara 6noka nogxura ansd
nepemMelleHnss cnupanu K wenu ropenku. Cnupanb HakanseTcsd WM MnoCTynyBLUWK
B rOpenky ropiounin ras BocnnameHseTtcd. [lpy noseBrneHMuM curHana ¢ partduka
O Hanuuuu nnameHn knanaH K5 3akpbiBaeTcs, U cnvpanb OTBOAUTCH OT TOpPesiku.

OTXUI B pexume oTXura B kKamepy CMeLLIEeHUss NoaaéTcsl NOBbILLEHHOE KONMYeCTBO
roptodero rasa u Bosgyxa. OTkpbiBaeTca knanaH K8, yBenuuuBas pacxon Bo3gyxa,
Takke BO3pacTaeT pacxop rasa, npotekatowiero Yyepes [1P1.

NMPAMEYAHUE: T[loBblweHHbIW pacxon Bo3ayxa Ucnonb3yeTcA AnA npoaysBa
lwenenm roperiku M e€ YyCKopeHHoro pa3sorpeBa. Bo Bpems
npoBeAeHUs U3MEpPEeHUN BO3MOXHOCTb BKMHOYEHUSI MNOBbI-
LUeHHOro pacxogda Bo3ayxa (AOMOSTHUTENbHbLIN OKUCIUTENb)
No3BONSAEeT CHU3UTb YYBCTBUTENbLHOCTbL Npubopa, a Takxke
yBenuYUTbL TemnepaTtypy nporpeBa KBapLueBOM KHOBETbI
BO3AYWHO — MPONaHOBbIM NflaMeHeM MNpu UCNOJNIb30BaHUU
rmapuaHoro reHeparopa.

CTABUIN3ALINA B pexume crabunmsaumm pacxogbl ropryero rasa u rasa-—
OKUCNUTENs yCTaHaBNMBAlOTCA B HOMMWHambHble 3HA4YeHUss Heobxoaumble AOns
nposefeHus aHanusa. KnanaH K8 3akpbiBaetcs u perynsaropom [JP1 yctaHaBnvBaeTcsa
HeobXoauMbI pacxon roprodero rasa.

Mpu nogaye komaHabl «MOFACUTb» nponcxoauT OTKNIOYEHME ra30BbIX MarucTpanemn
(knanaH K3 wnun K4) u maructpanen okucnutenen (knanaH K7).

NMPUMEYAHUE: B BbIKNIOYEeHHOM COCTOSIHUM npubopa
MarucTpanb OKUCNUTENen OTKpbITa.
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Mpn paboTte C roptoyen CMecbio aleTurneH — 3akucb asoTa npouegypa nomkura
nrameHn otnuyaetcsa. BHayane nponsBoanTcs NOLXKUM NNIaMeHn Ha CMeCcu aueTuneH —
BO3ayx, a nocne BbinonHeHna atana OTXWUI knanaH K2 nogknwovaetr marucrparnb
«3aKNCb asoTa» K NHEBMAaTUYECKOW CXeme rasoBoro mogyns.

[aweHne nnamMeHn aueTuneH — 3akucb asoTa npoucxoamt B obpaTHOM nopsigke —
knanaH K2 oTkno4aeT MarncTparb «3akucb azoTa» U BKIAOYAET MarucTpanb «BO34YyX»,
B MHEBMATU4YECKOM CXeMe ras3oBOro Moayns npoucxoguT 3amMelleHue 3akucu asoTta
BO3OQYXOM, a BbIKIIOYEHNE TOPESKA BbINOMHAETCA Ha CMeCcuM aueTuUieH — Bo3gyX.
YnpasneHne knanaHoMm K2 ocywectBndetrca ¢ nomouwlbio kranaHa K1.

YcnoBua nomxura nnameHu ropenku. [Ons obecnevenunss 6esonacHocTn paboTbl
C ropHOYUMY razamm U KOPPEKTHOCTU BbINOMHEHMS KOMaH/ ra30BON aBTOMAaTUKM MOAYs
Heobxoanmo cobniogeHve crneayowmx YCnoBun:

1. Hanuune paBneHuss B maructpanu OKUCNUTENs — He MeHee 3,4 aTm;
2. Hannume pgaBneHus B Marnctpanu aueTtuneHa (npv ycrnosum paboTbl C ra3oBow
CMECbl0 aueTUrneH — Bo3ayx) — He meHee 1,4 aTm;

3. Hanuuue ropenkm cOOTBETCTBYIOLLEN WCMOSb3yeMON rasoBoM CMeCH,
Hannuve Boabl B rvapo3aTBopeE;

5. lNpaBuUnbHOCTb YCTAHOBKM pacxo4oB rOpPKOYEro rasa Ha atanax nogxura, omxura
n crtadbunusauyumun.

B

Mpn HecobnoaeHUM Bbille MNEPEYMCREHHbIX YCNOBMI yhpaBnswolas nporpaMma
BbIBOOUT Ha 3KpaH MOHMTOPA COOTBETCTBYLLEE COOOLIEHME O NMPUYMHE BIOKMPOBKM
npoueaypbl nomkura nrnameHn. CoCTOosiHME CUrHanoB C AaTyMKOB rasoBOro MOAYMs
BbIBOOUTCSH B OKHE MaHenu AMarHOCTUKM yrpaensiiollen nporpamMmbl.

1.2.5.2. Pab6oTta rasoBoro 6noka B aBapuUMHbLIX CUTyaLUAX

ABapuiiHoe rawieHve nramMeHu roperiku NnpoBOAMTCH NpU NageHun OaBneHns Bo3ayxa,
3aKMCK a30Ta UNKn aueTuneHa HmKe MUHUManbHO JOMYCTUMbIX 3HAYEeHUI, NPU «CPbIBE»
doakena ropenku, a Takke Npu OTCYTCTBUM BOAbl B rnaposatBope. Bce aBapuiiHble
CUTyauMn raleHusi nnamMeHn COMpOBOXOAKTCA COOTBETCTBYIOLWMMU COOBLLEHNAMMN
Ha 39KpaHe MOHWUTOpA.

Mnams nponaH — Bo3ayx. OcCyLecTBASETCA KOHTPOSb HanuMyus BO3dyxa AaTyMKOM
nasnenua PO2. lNpwn nageHun gasneHns B Marnctpany Huke 3,2 aTM NpouCcxXoguT
raweHue nnameHn , knanaH K3 3akpbiBaeTtcs, K8, K9 oTkpbiBaloTCA, B Kamepy
cMmelleHus nogaétca Bo3ayx u3 pecusepa PC.

Mnams aueTuneH — Bo3ayx. OcyLLeCcTBNSAETCA KOHTPOSb HanMyusa Bo3gyxa AaTvyMKoM
nasneHns P02 n auetuneHa patyukom pasnedna PO1. [Npn nageHnn pasneHusa
B MarucTpanu Bosgyxa Hwke 3,2 aTM unm B Maructpanu auetuneHa Huxe 1,2 atm
NnPOMCXoOMT raweHue nnameHn, knanaH K4 3akpbiBaetcs, K8, K9 oTkpbiBatoTCA,
nogaértca Bo3ayx ua pecusepa PC.

Mnams aueTuneH — 3akMcb a3oTta. OCyLeCcTBNAETCS KOHTPOb HanM4uMs 3akncu asoTa
aatymkom aasnenust P02 v auetuneHa patumkom gasnenuss PO1. MNpu nageHuun
AaBreHns B Maructpannm 3akucu asota Huxke 3,2aTM unm B Marmctpanu aueTtuneHa
Hke 1,2 aTM NPOUCXOAUT NMepeKnoveHne maructpanu okucnutenen (knanaH K2) Ha
BO3QyX M raweHve nnameHu, knanaHa K8, K9 oTkpbiBaloTCcA, B Kamepy CMeLleHus
nogaétca Bo3gyx u3 pecuBepa PC. [llpu oOTCyTCTBMM [aBreHMss B BO34YLUHOW
MarucTpanu raleHne nnamMmeHn npous3eoauTca 6e3 nepekrioyeHuUs OKUCITUTENEN.

Mpn NnageHun ypoBHA BOAbI B rMapo3aTBOpe HWXe A0NYCTUMOro npegena npomcxoaut
raeHve nriameHu B COOTBETCTBUW C MPOrpamMmon BblIGpaHHOW ra3oBOW CMeCW.
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Mpn «cpbiBe» hbakena ropernku Mo curHany gatyvka nnamMeHu npoucxoguT rawleHve
nramMeHn B COOTBETCTBUM C MpOrpaMmmor BblOpaHHOWM ra3oBOW CMECM.

1.2.5.3. YctponctBo u pabota rugposarTBopa

NO3BONSIET UCKMIOYMUTL ypaBHMBaAHME LABMNEHUA OKpyXKatoLen cpeabl U1
BHYTPEHHEW MOMOCTU Kamepbl cMmelleHusi. [oBbiLEHHOE OaBneHne rasoB B kamepe
CMELLEHUS YMEHbLLAET BEPOATHOCTb «MPOCKOKa» MNfiaMeHW BO BHYTPEHHIOK MOSOCTb
ropenkn u obecneumBaeT cTabunbHoe ropeHne dakena ropenku. O6GWMA BUA
rmgposaTBopa nokasaH Ha pwuc. 21.

4
3
2
5 1
Puc. 21. F'mapo3aTtBop

1. Kopnyc rugposaTBopa;

2. Pa3bém noaknoyeHnsa rmapo3aTtBopa;

3. CoeanHUTENbHbIN LUNaHT;

4. WTyuep BXOAHOrO LUMAHra;

5. CnuBHOW wWnaHr.

B kopnyce 1 puc. 21 Haxogutcs OECKOHTaKTHbIM AaTyMK, KOTOPbIN BbIOAET curHan
npu OTCYTCTBUM WIN CHWXEHUWN YPOBHS >XUAKOCTWU, COCTOSIHME [aTyuKa BbIBOAUTCSH
nporpaMmmon ynpasneHna Ha akpaH MoHuTopa [1K. [pu nonbITKe NPOM3BECTU NOOXKMUT
nnameHn 6e3 XnOKoCTU B rMApO3aTBoOpe BbIBOAMTCA Mnpeaynpexpatowee cooblieHue.
CoeguHUTENbHBIM WNAHr rMapo3aTBopa noakryaeTca K BbiBogy 9 puc. 4 CrivMBHOM
TpyOKkM Kamepbl CMelleHus npu nomowm wryuepa 4 puc.21. CnuBHoM wnaHr 5
rmgposaTtBopa nomMeLwaeTcs B MOMUITUNEHOBYIO EMKOCTb.
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1.2.6. ANEKTPOHHbIA BNOK

npegHasHayeH Ans ynpasfeHUs M cornacoBaHusi paboTbl BCeEX
9NEKTPOHHBLIX Y3M0B W 3fIEMEHTOB CMEKTpoMeTpa, a Takke ana obecnevyeHus
B3anmoaenctems npubopa C nepcoHaribHbIM KOMMbIOTEPOM. JNEKTPOHHas cxema
BbIMOSIHEHA Ha NevaTHOW nnaTte, pacrnonoXeHHon B 6noke 4 puc. 2 kopnyca npubopa.
B aTtom e 6noke HaxoguTCA CXema 3MEeKTPOnuUTaHusa CnekTpomMeTpa.

CTpyKkTypHasi cxema anekTpoHHoro 6noka npusegeHa Ha pwuc. 22.

Cxema
COIIac OBAHHHA
DOTONPHEMHHRK
BXOOHOI O
CHIHaJIa
\
USB ILaata CHHX pOHHBIH
BXOI HHTep P ekica - ()i 815 y)]
A
\ ] L J
vn;:::;lnﬂ ILnata Cxema TnaBHBIH
R — “O?;Ea:::::ﬂw YIOpAaBJeHHs MHE] 0- ATITIT
yeTpolicTBaM | ! poe por JaMOAaMH mpoueccop
A A A A A
\ \ A \
A A
\
OcHOBHOIi baox Cxeva Cxema
> ITuTanusa Yoparienns
baok < - YoparaHus
CrekTp A1LHBIX Tazoeon 60xos TP
IHTAHHSA Jlamn ABTOM aTHKOH HOEOM

Puc. 22. CTpyKTypHasi cxema 3J1eKTPOHHOro Gnoka

Cxema npubopa npenctaBnseT cobo MHOronpoLECCOPHYK CUCTEMY, CBS3AHHYHO
eaVHON WWNHOW AaHHbIX. OCHOBY 3MEKTPOHHOro 6Grioka cocTtaBnsdeT nnaTta ynpasfieHus
(rmaBHOro Mukponpoueccopa). [MmaBHbIM MUKPONPOLECCOP OCYLLECTBISAET ynpaBneHne
npeobpasoBaHneM BXOAHOrO curHana, OpMMPOBaHME TOKOB CrneKTparnbHbIX namnm,
KOHTPOSIb COCTOSIHMSI OATYMKOB W ynNpaBfieHME 3fIEMEHTaMM ra3oBOW aBTOMATMKU
npubopa, a Takke B3aMMOOEUCTBME C MUKpoOnpoueccopamMm  UCNOMHUTENbHbIX
YCTPOWCTB.

CeeT, nonaBwWuiA Ha YyBCTBUTEMbHbIN CrOW OTONPUEMHMKA, NpeobpasyeTtca
B OMEKTPUYECKUA CUrHam, BenuUYMHa KOTOPOro peryrmpyetca CXemMOW COorfiacoBaHus
BXOAHOro curHana pwuc. 22. [lanee curHan nocrtynaeT Ha CUHXPOHHbIN punbTp, rae
npoucxoguTt ounbTpaunsa BbICOKOYACTOTHLIX LWYMOB WU pasfeneHne curHana no Tpém
kaHanam (JIMNK, D2 n ¢oH noctosiHHOW 3acBeTku). [locne 4yero, B COOTBETCTBUE
C CUHXpoMMMynbCaMn MUKponpoLeccopa, NponucxoauTt npeobpasoBaHMe aHanNoroBoro
curHana B UMpoBOM KOO, KOTOPbIN 4epe3 nnaty wuHTepgenca nepenaertcs
Ha ganbHenwyto obpaboTKy B CUCTEMHbIN GROK KOMMbKOTEpPA.

MuTaHme cnekTpanbHbIX famn MNOCTPOEHO MO cxeme crtabunmsatopa ToKa, 4TO
Nno3BoSiIieT MOfyYnTb CBETOBOM MOTOK 6e3 CywecTBEeHHOro gpenda WHTEHCUBHOCTU
nanydvexus. BkntoveHne namn JINK n D2 CUHXPOHU3NPOBAHO MO BPEMEHW.

40



NKH>K.91.000.000 P3

lMnata mnHTepdgenca no3sonseT cornacosaTb paboTy cnekTtpomeTpa C npucTaBkaMu
P, MW n YBO (aBToCcamMnnep), a Takke peannsoBatb 0bmeH aaHHbiMu ¢ MK,

CxemMa ynpaeneHusi rasoBOM aBTOMATMKOW MNO3BONSET MPOU3BOAUTL BKIOYEHME
SMNEeKTPOMArHUTHbIX ~ KnamnaHoB, OCYLIEeCTBNSATb KOHTPOMb  COCTOSIHUSI  OATYMKOB
AaBMNEHUsl, Hanuuus nnamMeHW, Topenkn U TOTOBHOCTM rnapos3aTtBopa, a Takke
ynpaeneHve aBuratenieM perynsatopa pacxofa ropruMx rasos.

OnNeKTponuTaHMe SNEKTPOHHbIX CXEeM OCYLLECTBNAETCA OT WMMYIbCHbIX OGrOKOB
nUTaHNA HanpsbkeHnem 12 B n 24 B NOCTOAHHOrO ToKa, YTO MO3BOMSET UCMONb30BaTb
npubop B AvanasoHe nuTalwmx HanpsbkeHun ot 125 — 250 B. Jlamnbl ¢ nomnbim
KaTogoM 3anuTaHbl OT UMMynbcHoro 6noka nutaHusa +700 B.

Ob6uaa cxema coeaMHEHWU CrneKTpoMmeTpa MokasaHa Ha puc. 23.

Mexamis > ILnaTa yopaBieHHS
nepememenns [ yop MoHoxpomaTtop
rop eJIKH Baok
TTHT AHHA . DOTONPHEMHHK
JiaMI
baok -
ODOTERHra y y
Biaok ¥
raszoBoii -
ABTOMATHKH [« -
I'mapozaTeop| -
ILnara I
.| Harepdeiica
USB | o »| JIamnoras
- Typelb
av
PuabTp > Biok
Tuaranue | nuranna < I'PI’
220B
5
Biok [
IInaTtannsa
12/24 B
Puc. 23. O6wana cxema cCoeAuMHEHUN crneKTpomeTpa

1.2.7. bnok I'PI

npegHasHayeH [Ond  pacluMpeHusi  BO3MOXHOCTeM npubopa npu
npoBeAeHMN KONMUYECTBEHHOIO 3JfIEMEHTHOr0 aHanu3a no aTOMHbIM  ChekTpam
NornoweHnss rmapngoodbpasyrowmx 3MeMEHTOB, TakuxX, Hanpumep, Kak MbIWbSK,
cypbMa, cerneH, Tennyp, a takke ptytu. OCHOBHble obnactn npumeHeHnsa 6noka MPI—
aHanMTUYEeCKNMn KOHTPONb OOBLEKTOB OKpyXawwen cpedbl (Bogbl, BO3gyxa, MNO4B),
aHanu3 nuweBblX NPOAYKTOB M MPOAOBONLCTBEHHOrO Cbipbs, MeAWUWUHA, reornorus,
Hay4Hble WCCreaoBaHUS.

O6bwmn Bug 6noka MNPl nokasaH Ha pwuc. 24.
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5
4
6
7 3
2
1
Puc. 24. Oowwun Bug 6noka Ner

1 - kBapueBas KioBeTa C gepxaTenem, 2 — peakTtop (Cocya) Ans pacTBopa peareHTa
(BoccTtaHoBuTENb), 3 - peaktop (cocyn Anda npobebl), 4 - KOpNyc NpuUCTaBku, 5 - pblyar
GNOKMPOBKM MpUCTaBKK, 6 — HanpasnsawLwas, 7 - cocyg — BnarooTaenuTenb.

Brnok Pl BbINONHEH B BMae kopoba M3 meTtanna, K HKHeN naHenn KoToporo Kpensatcs
pe3bboBble AepxaTtenu peaktopa 3 (cocyaa ons npobel) puc.24, cocyaa ons pactesopa
peareHTa 2 W cocyaa - Bnarootgenutena 7. Cocygbl npeacTtaBnsaT cobou
cTaHAapTHble NPOBGUPKM U3 NonMNponuieHa BMeCTUMOCTbIO 50 M1, KpenneHne KOTopbIX
B AepXaTendx OcCyLecTBAseTca npu MX MNOBOPOTe MO 4YacoBowm cTpenke. bnok
nepemeLLaeTcsa no HanpaensLWUM 6 n UKCMpyeTca B ABYX NOSMOXKEHUAX C NMOMOLLbIO
pblidara 6noknposkn 5. Bbixog paboyen razoBon cmecu U3 reHepatopa B KioBeTy 1
oCyLecTBNaeTCca no rmbkon rasoBon Tpyobke.

KioBeTa npefcrasnsieT cobon T-obpasHyto TPYyOKy, BbLINOSIHEHHYHO W3 KBapLEBOro
CTekna u 3akpenrnéHHylo B fepxaTterne. Ha puc. 25 nokasaH BapuaHT YCTaHOBKM
KoBeTbl B AepxaTtene. KioBeTa Kpenutcsa ¢ NOMOLLbLIO NpyxuH 1. [lepxaTtenb ¢ KIoBETOM
yCTaHaBNMBaeTCsA Ha ropenke, (UKCUMPYeTCs B nasax 2 W KPenutcs 3aXKUMHbIM
BUHTOM 3.
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Puc.25. BapuaHT yCTaHOBKM KIOBETbl B AepxaTene

1.2.7.1. MpwuHuun pabotbl 6noka NPl

AHanunampyemblil pacTBOp BHOCAT B peakTtop 3 MpuUCTaBkM puc. 24, rae C HUM
Npou3BOOMTCA MOCreoBaTeNbHOCTL NpoLeayp, HarnpaefeHHbIX Ha NonydYeHune neTyymnx
dopm onpenendemMoro XMMM4YeCcKoro anemMeHTa, a WUMEHHO:

— npeaBapuTenbHbIi NPOAYB pacTBopa ra3oBOM CMeCbio ANA yAaneHus neTyymx
KOMMOHEHTOB pacTBopa M 3aroflHeHUs reHepaTopa pabo4yeit rasoBON CMECHIO;

— CMelMBaHMEe C pacTBOPOM peareHTa Ans npoTekaHus XUMUYECKOW peakuun
obpasoBaHust neTyunx opm OnNpeaensieMoro 3NeMeHTa;

— oTgeneHne netyunx ¢OpM NocpeacTBOM NpoadyBa pacTtBopa paboyen rasoBou
CMECbH0.

lMoTok paboyen ra3oBon cMecu ganee NocTyrnaeT B KBAPLUEBYI KIOBETY, BbINOSTHEHHYHO
B opMe TPyOKM 1 YCTAHOBIEHHYIO Ha ropersiky atTommaatopa aToMHO-abcopOunoHHOro
cnekTpomeTpa. YCnoBusi, cO3galoliMecs BHYTPU KOBETbl (Temnepatypa M cocTaB
rasoBoM cmecu) obecneuvmBaloT  OpPMUPOBAHWE MOTOKA aTOMHOrO  napa
onpeaensieMoro dneMeHTa, W3MepeHue OMTUYECKOM MNOTHOCTM KOTOPOro Ha
pe30HaHCHOW aTOMHOW JIMHNWN OCYLLECTBMAETCHA CMEKTPOMETPOM.

BbluMcneHne KoHUEHTpauuW aHanM3Mpyemoro 9dfeMeHTa B pacTBopax npob
BbIMOMHAETCA NO  rPagyupoBOYHOW  PYHKUMK, oOnpedensiemMon € MOMOLLbHO
rpPagyvpoBOYHbIX PacTBOPOB C 3aaHHOM KOHLEHTpaunen.

YnpasneHne npuctaBkon ocyllecTsnseTca no komaHgam [1K yepe3 nporpammHoe
obecneyeHne.

1.2.7.2. Pab6ota npuctaBku Pl

MpuctaBka npegycmaTpuBaeT [ABa OCHOBHbIX pexuma paboTbl, OTNMYaloLmxcs
cocTaBoM paboyen rasoBon CMecw.

MepBbii pabounin pexmnm, B KOTOPOM paboyer ra3oBoM CMECHH SIBMSIETCA CXaTbln
BO34yX, MCMNOMb3yeTcsa nNpu  BbIMNOAHEHUW  U3MEPEHUA  COAEpXaHus  pPTyTw,
a Takke ANns OTXKura KBapLueBOW KIHOBETbl MPWU MNOArOTOBKE K M3MEPEHUSIM rMapuao-
oOpasylLmx 3MemMeHTOoB.
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BTopon pabounn pexmm wucnonb3yeTcs npu BbINOSIHEHUN M3MEPEHUI COAepXaHUs
rmopuaoobpasyowmnx anemeHToB. Paboyel ra3oBon CMeCbio B 3TOM pexunme paboThbl
ABNSAETCA CKaTbI aproH C NPUMEChI BO3A4yXa.

Wccnegyemblii pacTBOp MOMELLAETCS B pPeakTtop W 3akpennsieTcs B pe3bboBOM
Aepxatene  Ha  kopnyce  npucTtaBku.  [lpy  onpegeneHnnM  coaepXkaHus
rmopuaoobpasylolmx 3MeMeHTOB KBapLeBasi KioBeTa pasorpeBaeTcsl MNiaMeHeM
ropesnku.

Mpwn onpepeneHnn pTyTM UCMNONb3yeTCsl KioBeTa, MoABoAsuias Tpybka koTopoWn
nomeyeHa cumsorniom P. KsapueBbie KioBeTbI, NOABOASALLNE TPYOKN KOTOPbIX NOMEYEHbI
cumBorioM M, vcnonb3yloTcs Ans onpeaeneHns rmapuaoobpasyowmx 3feMeHToB.

Pexnmbl paboThbl, a Takke perynupoBka CKOPOCTU MOToKa paboyen rasoBon cmecu
3agaloTcs  no komaHgam K ¢ nomowbk  COOTBETCTBYHKOLLUEN MPOrpammbl.
Mpouenypa u3MepeHus BkNoYaeT B cebss HECKONbKO CTaaui:

12 ctapus
— [lpegBaputenbHbIN NPOAYB UCCReAyeMoro pacrtBopa paboyen rasoBon CMECHIO.
22 ctapgus

— [lo3npoBKa peareHTa n nepemelunBaHMe pacTBOPOB OCYLLECTBNAETCHA CreayloLnm
obpasowm:
B cocyn ona pactBopa peareHTa noctynaeT cxaTbli ra3 no rasoBoun Tpybke,
co3gaBas B HEM u3bbITOMHOe [faBneHue. PactBop peareHTa nog LEWCTBUMEM
N36bITOYHOrO AaBfeHMst NOCTynaeT No KanunnsipHon Tpybke B GapboTep peakTopa
(cocypna c wuccrnegyembiM pactBopoMm). [Monagas B peaktop, pacTBOp peareHTta
BblaaBnueaeTcs n3 bapboTtepa B nccnegyembii pacTBop, a U30LITOK CKaToro rasa
Npon3BOAMT NepemeluMBaHMe pacTBopa.

32 ctagun

— 3apgepxka. Ha atonm ctagum pacTtBopbl B cOCydax NPUCTaBKM He noaseprarTcd
KakMM-NnMbo BHELWHUM BO3OeNCTBUAM. B TeuyeHne BpemeHu 3agepXkm npoucxoaar
HeobXxoOMMble XMMUYECKME peakuMM B peakTope: pasfoXeHue peareHTa,
obpasoBaHne M YaCTU4HbIA BbLIXOA M3 pacTBopa neTydnx opm onpenensemoro
anemeHTa. B koHUe BpeMeHu 3agepXXKu Mpou3BOAUTCA MpuBELEHUE K HyreBOMY
3HAYEHUI U3MEPAEMON CMEKTPOMETPOM BESIMYUHbLI  OMNTUYECKOW MIOTHOCTMW.

42 ctagnsa

— WsmepeHue. o rasoBon Tpybke B peakTop nogaéTcs noTok paboyven rasoBou
CMecu, KOTOpbIN npoxoasn yepes3 6apboTep, NOrpyXEHHbLIN B MCCEaYEMbIN pacTBop,
BbIHOCUT neTyynme opMbl OnMpedensemMoro 3feMeHTa CcHavana B cocyg —
BNarooTAenuTen W Janee nNoO rasoBovW TpybOKe B KIOBETY, YCTaHOBIIEHHYIO
Ha ropernke cnekTpomeTpa.

Mpun paboTe NpUcTaBkM B NepBOM paboyem pexume MOTOK BO3dyxa, NPoXoasLlero
yepes KIOBETY COAEPXUT aTOMbl PTYTU, BbiAENEeHHble U3 UCCrneQyemMoro pacTeopa.

Mpn pabote reHepaTopa BO BTOPOM paboyem pexvme — B MOTOKE aproHa,
Npoxodswem  yepe3  KIOBETY, cogepxaTtca  rasoobpasHble  COefMHEHUs
nccnegyemoro  anemeHTa Cc  atomamu  Bogopoda  (Monekynbl  rmapuaos),
B pesynbTaTte pasfioKeHUs KOTOPbIX, B pPa3orpeTon nrnamMeHeMm roperiku KioBeTe
obpa3syloTca aToMbl OnpeaensemMoro afemeHTa.
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N3meHeHMe KOHUEHTpauuMum aToOMOB WCCNedyemMoro 3feMeHTa B KioBeTe
perncTpupyeTcss aToMHO-abCOPOLIMOHHBIM CMEeKTpOMeTpoM B ¢opMe MNUKOBOro
WX WHTErpanbHOro 3HA4YeHMsi OMNTMYECKOW MNMOTHOCTU 3a YCTaAHOBMEHHOE
BpeMSi U3MEPEHUS.

1.2.7.3. TopsanoK MNOAKMIOYEHNsI rasoBbIX Maructpanem

MoaknounTb rasoByd MarmctTpanb « AproH» (naHenb rasoBblX marucTpanen 8 crtp.4),
K 6noKy noarotoBKM C MOMOLLLIO TPYOKW, BXOAALEA B KOMIMIIEKT.

1.2.8. MIPOrPAMMHOE OBECIEYEHUE

npeAHasHayeHo Ons BCECTOPOHHEN MNOALEPXKKM
paboTbl aToMHO - abcopbumoHHoro crnekTpomeTpa «KBaHT-2mMT» c [1IK nytém
BbIMOSTHEHUS CREAYIWNX OCHOBHbIX (PYHKLNNA:

— YNpaBrieHus1 CNeKTpOMETPOM;
— MNOnyyYeHus B pearlbHOM BpeMeHM WHgOopMauunm O COCTOsIHUM npubopa;
— npuéma, obpaboTkn M XpaHEeHUs1 pe3ynbTaToB U3MEPEHWUN;

— hopmMmpoBaHMA MPOTOKOMOB WM BbIBOA4A Pe3ynbTaTOB Ha Medvathb.

HacTpolrika cnekTpomeTpa xapakTepudyetcss Habopom napameTpoB ANs NpoBeAeHUs
namepeHunin. lNporpammHoe obecnevyeHne no3BONSAET KOpPeKTMpoBaTb napameTpbl B
npouecce npoBefeHUsT U3MEPEHUN, a Takke MNPOU3BOAUTbL PeaaKTUPOBaHME paHee
CO3[aHHbIX ycnosun aHanusa. MO nossonseT HabnwgaTb aHanNUTUYEeCKU CUrHan B
peanbHOM BpeMeHM B rpadmyeckom 1 B umdpposom Buge. NO no3BonsieT ocywecTBuTb
KOHTPOSIb 3HAYeHW MNapamMeTpoB YCTaHaBMMBaeMbIX MNoOSfib3oBaTenem [Ansd BBoda B
npubop ” npegynpexgaeTr nonb3oBaTensa Mpu NOMbiTke BBECTM aHaNUTUYECKU
HeKoppeKTHble 3HadYeHna napameTpoB. MO 6rokMpyeT BBOA HEAOMYCTUMbIX 3HAYEHUN,
KOTOpble MOryT MPUBECTM K MOBPEXOEHUKO CMNEKTpOMETpa.

Mporpamma nopgepxvBaeT BCe HeoOXoAuMmble onepauun, CBA3aHHble C MPUEMOM
n 0b6paboTKoM AaHHbIX: — UMPOBYHD (OUNBbTPAUUIO  OaHHbIX, BblYUCIEHUE
aHanuMTU4yecKkoro curHana, nogdop KanuMbpOBOYHBLIX 3aBUCMMOCTEM MO MeToady
HaUMEHbLUMX KBagpaToOB, pPacyE€T KOHUEHTpauunh, YTOYHEHWEe KannbpoBOYHOW
3aBMCUMOCTM MO OOHOMY CTaHAapTy, CTaTucTudeckyto o06paboTky pesynbTaTos,
NoJSTly4YEeHHbIX B Cepumn napansienbHbliX onpeaeneHuni.

PesynbTtatbl paHee NpoBeAEHHbIX N3MEPEHUI XpPaHATCA B 6a3e AaHHbIX U BbIBOAATCS
B Buae CBOAHOW Tabnuupbl, Kaxaasi 3anucb (CTpoka) KOTOPOM COOTBETCTBYET OAHOMY
npoaHannanpoBaHHoMy obpasuy. M3 ceogHon Tabnuvubl MOXHO co3gaBaTb BblIOOPKM
pes3ynbTaTtoB MO COBOKYNMHOCTU ONpenenieHHbIX NPU3HaKoB (3NeMEHT, AaTa N3MepeHus
M T.M.) U HA OCHOBE 3TUX BbIGOPOK hOPMMpPOBaTH M BbIBOAUTL HA NeYaTb NPOTOKOSbI.

Mporpamma npegHasHadeHa gnga paboTtbl ¢ onepauymoHHon cuctemon Windows , a eé
Nnosib3oBaTeNbCKUIA MHTEPENC NOAAEPKMBAET CTAHOAPTHLIE BO3MOXHOCTU, NPUHATbLIE
ana Windows npunoxeHun.

C nporpammon nocTtaBnaetca  PyKkoBOACTBO  nonb3oBaTens  NporpaMmHOro
obecneyenna (Pl TMO) Ha komnakt gucke CD, copgepxallee noapobHoe onucaHue
nporpamMmbl U pekoMeHZauum no e€ MCMnosib30BaHMIo.
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NOPAAOK YCTAHOBKU CMNEKTPOMETPA

TPEBOBAHUA K MNMOMELLUEHUIO

Mpnbop cnegyeT ycTaHaBnNuBaTb B 3aKpbITOM, oOTarnsiMBaeMoM, CyXOM,
npoBeTpUBaeMoOM MOMeLleHUU, BAANU OT HarpeBaTeSibHbIX YCTPOWUCTB U
MCTOYHUKOB pPe3KMX MOTOKOB Bo3ayxa (KOHOWLWOHEPbl, BEHTUNATOPSbI,
aBepu, OoOpTOYKN).

MomellieHne, B KOTOPOM YCTAaHOBMEH NMpUBOp, AOIMKHO WMETb Nrowadb He
mMeHee 10 M° N 06bEM He MeHee 30 M° M3 pacuyéta Ha oaHO pabBoyee
MecTo.

NomeweHne OOMKHO OblTb 0DecnevyeHo  BbITSHKHOW — BEeHTUNSALUMEN.
Hag ropenkon ycTaHaBnvBaeTCcs MeTarfIMY4eCKMW 3O0HT, MOOKITHOYEHHbIN K
cucTeme NpUHYAUTENBHOW BbITSHKHOM BEHTUMSAUMM C pacxodom Bosagyxa 5 +10
M3 /MUH. PacrionoxeHue 30HTA OTHOCUTENIbLHO CrEeKTpoMeTpa MokasaHo
Ha puc.38. 30HT OOMMKEH OblTb CHaAbGXEH perynupyembiM LLMBepoOM.

MomeLlleHne cnegyeT BbibMpaTh, Mcxoas u3 TpeboBaHUA MUHMMANbHOMO YPOBHS
3anbINEHHOCTU U 3aAbIMIEHHOCTM, TaK Kak B3BELUEHHbIE YacTuLbl NbiM U AbiMa
BbI3bIBAOT TPYAHOKOHTPOSIMPYEMbIE HECENEeKTUBHbIE MOMeXu, 0BYCrnOoBfEHHbIe
paccesiHneM cBeTa. Hanvumne nbinuM B NOMELLEHWMM MPUBOAUT CO BPEMEHEM
K YXYAWEHWIO MPOMyCKaHWsi W YBENUYEHUIO pPacCesiHUsi  ONTUYECKMMMU
aneMeHTamu npubopa. Mopoackas Mbifib SBNSETCA WCTOYHMKOM 3arpsi3HEHUN
Npu aHanu3e TSHKENbIX MEeTannoB U 3M1EMEHTOB LLENOYHOW rpynnbl.

nOKprTVIe nona, NnoTosika, CTeH OOJMKHO COOTBETCTBOBATb Tpe6OBaHVIFIM TEeXHO-
NOrMYEeCcKon rMrmeHbl U He HakannueaTb Mbiflb U Bnary.

Bo3gyx B NMOMelLleHUN He AOorkKeH coaepXaTb napbl XMMUYECKU aKTUBHbIX
BewecTB (OCOBEHHO COMSIHOM W CEPHOW  KUCIOT) UM OpraHUYecKux
pacTBopuTenen B KONMMYECTBAX, MPEBbIIALWMNX YCTAHOBMNEHHbIE CAHUTAPHbIE
HOPMbI.

He cnepyet pacnonaraTb CnekTpoMeTp BOMNM3n 0GOpyaoBaHWs, SBNAOLLErocs
MCTOYHUKOM BUBPALIMM U 3NEKTPOMArHUTHbLIX MOMEX.

YKenarteneHo yCTaHaBJ/IiMBaTb CMNEKTPOMETP B MOMELLUEHNN, rge pacnonaraetcs
pa6oqee MECTO XMMWKa —aHanuMTukKa, OCHaLLEHHOE paKOBI/IHOIZ N KaHanmaa-
UMOHHbIM CJTMBOM.

OPrAHU3ALUUA PABOYEIO MECTA

YcTtaHoBKa cnektpoMmeTpa [OShKHa MpOoM3BOOUTLCA Ha CTone, WMelLem
XECTKYI KOHCTPYKLMIO.

MuHMManbHble pasmepbl CTONELHULbI 1200 x 730 mm
Bbicota Hag ypoBHem nona 700 x 800 mm
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2.2.2. CTONn co cnekTpoMeTpoM JOormkeH pacnonaratbes Ha pacctosHum 400 +600 mm
OT CTeHbl Ansg obecrneyeHns TeXHUYECKOro OOCNYyXMBaHUSA, MPOKMagKU TEXHO-
Nornyecknx marmcTpanen n pemoHTa obopynoBaHUS.

2.2.3. MNepcoHanbHbIN KOMMbOTEP YAOOHEE pacnonoXuTb crnpaBa OT ChNekTpomeTpa,
Ha OTOenbHOM cTone puc. 26.

BHUMAHMUE! 3anpewaeTca pacnonaratb CIIMBHYIH €MKOCTb B 3aKpbITbIX
o6bémax (Hanpumep, B SAWMKe cToNa), ANA MUCKIOYEHUA
BO3MOXHOCTU CKOMMEHUA B3PbIBOOMNACHbLIX KOMMOHEHTOB
roproyux cmece Npu OTCYTCTBMM BOAbl B rugposaTBope.

2.2.4. Ha pacctosHun He Gornee 1M oT npubopa AOMKHbI ObiTb YCTAHOBMEHbI:

— 2 -3 po3eTkM C 3a3eMMALWMMN KOHTAKTaMu, NOAKMIOYEHHbIE K 3NEKTPUYECKON
ceTn ogHodasHoro nepemMeHHoro Ttoka (220 B, 50 'y) 3asemndawowmne KOHTaKTbI
PO3ETOK JOMKHbI ObITb BbIBEAEHbBI HA KOHTYP 3a3EeMIIEHUS.

BHUMAHMUE! MoaknioyeHue 3a3eMnsOLEro KOHTaKTa Ha HYNleBOW NpoBof
He AonyckaeTcs.

2.2.5. K dpaze, nutatowen cnektpomeTtp u MK, He fOMKHbI ObITb NOAKMHOYEHbI MOLHbIE
notpebutenn — HacoCbl, KOMMPECCOPbI, 3feKTpoaBuraTenu, MOLLHbIE
MycbenbHble M NpoYne neyvn, CBapoYHble annapaTbl U T. 1.
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Puc. 26. BapwuaHT opraHmsaumm pabouero mecrta
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2.3.3.
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OPIrAHU3AUNA TA3SOCHABXEHUA

K paboyemy mecty p[osmkHbl ObiTb NoABeAEHbl CXaTble rasbl, Heobxoaumoe
4YMCIO KOTOPbIX OMNpeaenseTcsa UCnosfibdyemMbiM TUMOM MiaMeHN.

Ana yBenuueHus pecypca paboTbl crnekTpomeTpa, CHWXKeHua TpebosaHun
K TEeXHUYECKUM XapakTepucTuKam CxaTbIX rasoB W ra3oBblX Marmcrpanen
pekoMeHOyeTCs Npu  SKChnyaTtauum CnekTpomeTpa  ucnonb3oBaTb  Bnok
nogrotoBkn rasos (BllN). Bapuwant BINlT (noctaBnsietca oTaenbHO)
BblOMpaeTcs B 3aBMCUMOCTM OT UCNOSb3yeMblX CKaTbIX ra3os. [Ana pasmeLleHns
BNl gomkHo BbITb NPegyCMOTPEHO MECTO Ha cTeHe ¢ paamepamu 600 x 600 mm,
Ha paccToAHUM 1+2 M. OT crnekTpoMmeTpa U Ha BbicoTe 1+1,8 M. BapuaHTbl
GnoKOB MOArOTOBKM ras3oB MokasaHnbl Ha puc. 27 + 29.

BannoHbl co cxaTbiMM rasamu [OMKHbI ObiTb YCTaHOBMEHbI B OTAENbHOM
HepaboyeM nMOMelWeHnn unn 3a npegenamu 30aHNA B 3aKPbITbIX
MeTannuyecknx wkadax ¢ cobrogeHnem «MPABUN MPOMBbILLNIEHHON
BEE3OIMNACHOCTU MPU NCMNOJIbBOBAHNN OBOPYOOBAHUA,
PABOTAIKOLWENO Mog W3bbITOYHLIM OABJIEHUMEM" cornacHo npukasy
PocTtexHaasopa Ne 536 ot 15.12.2020.

MomelieHns, ncnonb3yemMmble ANS YCTAaHOBKM CMEKTPOMETpa WU pasMeLleHust
OannoHoB, a TaKkKe rasoBble MarucTtpanu, AOSMKHbl ObITb MPUHATHI MNOXapPHOW
NHcNekumen n [ocropTexHaa3opom
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BbIXoa
APIOH 3/A3OTA

Puc. 27. Bnok noaroToBKU rasoB yHuBepcalnbHbIN
ANns NoAKnYeHUsA BceX BUAOB UCNOSb3yeMbiX ra3oB

BbIXOA BXOA sibA
|| nPonAH  Bozayx  Bo3aYX{Ml BO3AYX

‘
PSOIvAm S |

Puc. 28. Bnok noAroToBKWM rasoB nponaH — Bo3ayx
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f "

BbIXOA  BXOA siiba
AUETMNEH BO3AYX  BO3AYXS

Puc. 29. Bbnok noaroToBKU rasoB aueTUNeH - BO3ayX

BHUMAHUE!

2.3.4.

BannoHbl ¢ aUeTUNEeHOM U CXKWXKEHHbIMU rasamm (SaKVICb a3oTa U nponaH-
6YTaHOBaﬂ CMer) AOJTXKHbI yCTaHaBJIMBATbCA TOJIbKO B BepPTUKaJIbHOM
MOJTOXeHUN.

3a npepgenamu 34aHMA U B He OTanfiMBaeMbiX MOMELLEHUSAX AOoNyCKaeTcA
yCTaHaBNMBaTb TOJIbLKO auleTUsIeHOBble 6anoHbl UNu 6annoHbl C NponaH-
OyTaHOBOM CMeCbl0, CHabGXeHHble BEeHTUJIbHbIM 3anopHbIM YCTPOUCTBOM
n 6anoHHbIM peayktopom Tuna «bBIlMO 5-4».

MponaHoBbLIe O6annoHbl C BEHTUNbHbLIM 3anoOpPHbIM YCTPOMUCTBOM MU
peayktopom Tuna «bBlMO 5-4» ponyckaeTcA wWcnonb3oBaTb TOJIbKO
COBMEeCTHO C Onokom noarotoBku rasoB (Hanpumep, «bBIMI NMB» wunu
«BIMIr 5M»), yctaHOBNEHHOM psiAOM CO CNEeKTPOMETPOM U UMerLweM
B CBOEM coOCTaBe peayKTop, MNOHWXKalWUA AaBrneHue nponaHa
ao 0,002 + 0,004 MNa.

KomnpeccopHas ycTtaHoBKa AnNs MOMyYeHUs CXKaToro Bo3gyxa [OOfkHa ObiTb
pacrnofiokeHa Ha paccTtosiHMM He MeHee 5M oT npubopa. [llpu atom
KOMMPECCOPHYIO YCTAHOBKY, SABMSKOLWLYIOCA MCTOMHMKOM LWymMa u Bubpauun,
XenaTtenbHO pa3MecTuUTb B OTAENbHOM nomelieHnn. KomnpeccopHas yctaHoBKa
OOMKHA MMETb B CBOEM COCTaBE PECUBEP BMECTUMOCTbD He MeHee 20n. u
perynupyemblin  rasoBbii  pefyktop. MakcumanbHass npou3BOAMTENBHOCTb
JomkHa ObiTb He MeHee 105 n/mMuH, NpomM3BOAUTENBLHOCTL MNpPU  MNPOTUBO-
nasneHun B pecuBepe 0,6 MlMa gormkHa ObiTb He MeHee 45 n/MuH.

[onyckaeTca uWCNONb30BaHWE CXaToOro BO34yXa KOMMPECCOPHbIX CTaHLMK
C pgaeneHnem Ha Bbixoge 0,45+0,6 MlMNa. lMpn 3aTOM Ha BbIXOAE BO3AYLUHOW
Maructpanu nepen CrnekTpoMeTpoM LOMKHbl OblTb YCTAHOBMEHbI 3anopHoOe
YCTPOWCTBO U pecuBep C YCTPONCTBOM ANSA yAaneHus KoHOeHcaTa M MacnsiHbIX
napoB.
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2.3.5. Ha 6annoHax c rasamu AOMMKHbl ObITb YCTAHOBMEHbI MUCMpPaBHblE PeayKTOPbl
AaBreHns C NOBEPEHHbIMM MaHOMETpaMMU.

PeKOMeHLI,yeTCﬂ ncnoJsib3oBaHMe crieayrmnx BannoHHbIX pPenyKkTopoB:

Puc. 30.

Puc. 31. Pepyktop «BlO 5-4» — ona nponaHoBOro 6annoHa ¢ BEHTUIIbHbIM 3aMOpPHbIM
YCTPOMCTBOM (MOXET MCMonb30BaTbCA TOMbKO C 6GMOKOM MOArOTOBKM ra3oB)

Puc. 32. Pepyktop «POCI-1-1,2» — pana nponaHOBOro OGannoHa € BEHTUJIbHbIM
3anopHbLIM YCTPOMCTBOM, €CIiM OH Ucnonb3yeTcsA 6e3 6yoka NOAroToBKM ra3oB

Puc. 33. Pepyktop «POCI-2-1,2» — onA nponaHoBOro 6anfioHa ¢ KnanaHHbIM 3anopHbIM
YCTPOUCTBOM (He AONyCKaeTCsA K MCNONb30BaHUIO CO crneKkTpomeTpomM «KBaHT-
2MT»);
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Puc. 35.

2.3.6.

NKH>K.91.000.000 P3

Pepnyktop «P3A0-10-1» — gna 6annoHa c 3akucbk asoTa

Kpome TOro Ha 6annoHax C 3akKuUCbi0 as3oTa BO3MOXHO WCMOMb30BaHWE
peayktopa BKO-50-4, cHabxeHHOro cneumarnbHbIM LWITYLEPOM C FEBO-
ctopoHHen pe3bbon (MKHXK 30.03.002 Bxogut B coctaB 3UIM) n yctponctsom
ANng nogorpesa Kopnyca pegykrtopa puc. 37.

[lonyckaeTcss WCMNOfb30BaHME aHanornyHbiXx pPeayKkTOpoB MMMOPTHOrO
npousBoOACTBaA.

CxaTble rasbl, Wucnonb3yeMble B paboTe cnekTpomMeTpa, AOMKHbl
COOTBETCTBOBaTb CreAyloWnM TEXHUYECKUM XapaKTepuCTUKaM:

— AueTuneH pacTBopeHHbIN TexHndyeckuin mapkn A unm B no TOCT 5457-75
B CTanbHbIX GannoHax, 40n, TY 6-21-38-94 unn TY 1412-006-00204760-
2005. Mpu paboTe 6e3 6noka NOArOTOBKM ra3oB JOMNYCKAETCS NPUMEHEHUE
auetuneHa Tonbko mapku A. HomuHanbHOe fgaBrneHve rasa B GannoHe
1,9 MMNa npu 20°C, octaTtoyHOe AaBneHwe, Nnpu KOTOPOM [OMnycKaeTcs
akcnnyatauus, He meHee 0,5 MMa;

— [MponaHn-6ytaHoBas cmecb [OCT 20448 — 2018 B cTanbHbIX HannoHax
50n, 27n, 12n, 5n) ObLITOBOrO Ha3HAYEHUA ONA  CKMKEHHbIX
yrnesogopodHbix raszoB [OCT 15860 ¢ BeHTUSIbHbIM  3arnopHbIM

52



2.3.7.

NKH>K.91.000.000 P3

YCTPOUCTBOM. BO3MOXHO npuMeHeHMe KOMMO3UTHbIX GanfoHOB upMbl
Ragasco. HommHanbHoe paBneHve rasa B 6annoHe 1,1 MlMa npu 20°C;

— 3akucbk asoTta (CKWKeHHbIN ras) B ctanbHbix 6annoHax, 10 n, FTOCT 949-
73, ko no keBanudukaunoHHonm cucteme BO3J(ATC) NOL1AX13.
HomuHanbHoe paeneHue rasa B 6annoHe 5,1 MlMNa npu 20°C;

— AproH raszoobpasHbin, TexHUYeckun, Bbicwmin copT no NOCT 10157 nnu
BY (TY6-21-12-94) B cranbHbix ©GannoHax, 40n, [OCT 949-73.
HomuHanbHOe gaBneHue rasa B 6annoHe 15 Mlla npu 20°C, octaTto4yHoe
AaBreHne, npuM KOTOPOM fgonyckaetca akcnnyatauua 2 MlMa.

— Cxatbein Bo3gyx Ha Bxoge BINIM n yctaHoBKM AN ero nonyyvyeHus SOSMKHbI
yaoBneTBopaTb TpeboBaHmam n.2.3.4 paHHoro PykoBogctBa. Cxatbin
BO3QyX Ha BXO4Ee B CMEKTPOMETP [AOS/MKEH COOTBETCTBOBATb Kraccy
3arpsisHeHHocTn He Bblwe 3 no NOCT 17433. MisameHeHne OaBneHust Ha
BXO4E B CNEeKTPOMETp B npouecce paboTbl HE AOMKHO npeBbiwaTth +10%
OTHOCUTESTIbHO YCTAHOBJIEHHOIO 3HAYeHus.

Maructpanu, no KOTOpbIM CXaTble rasdbl MOCTyNarT K CNEKTPOMETPY, OOJIKHbI
YOOBMNETBOPATb CNEAYWUM TEXHUYECKUM TpeboBaHMAM:

[[a3oBble MarucTpanu, BbIXOAsWME 3a npegenibl MOMELWEHUsl, B KOTOPOM
YCTAHOBIIEH CMNEKTPOMETP, [OO/MKHbl OblTb  BbINOSIHEHbI U3  CTalbHbIX
HepxaBewwmx Tpyd, WAM C MNOMOLWLbI  MNOSMMMPONUIIEHOBON  TPYOKM,
NPOJSIOXXEHHOWN ANA 3aWUTbl OT MEXaHUYECKUX U TENSTOBbIX BO3AENCTBUIA BHYTPU
cTanbHbIX Tpyd Gonbwero gnameTpa. [1ns NnogBoLKM CXKaToro BOo3gyxa Kpome
TOro MoryT ObITb MCMOSb30BaHbl pPe3vHOBbLIE ra3oBble pykaBa knacca lll,
FOCT 9356-75, wnu  TpybkM w3 OpyrMx  MONUMEPHBLIX  Martepuarnos
C TEeXHUYECKMMUN XapaKTepuCTuUKamK, pacCYMTaHHbIMM Ha MakcumanbHoe
paboyee gaBneHne He MeHee 2 Mlla.

BHyTpeHHU anameTp TpyO ONs MoABOOKW CXaTOro BO3ayxa AOimKeH ObiTb
He MeHee 7 MM, a ONns NOABOAKM OPYrMX rasoB 6+9 mMm.

BHUMAHUE! B Tpy6onpoBoAaax 3akMCU a30Ta, a TaKKe Ha CTbIKaxX JINHUM,

2.3.8.

2.3.9.

He AOJMKHO ObITb cCrnefoB Macen WUNM CMas3ok;

B maructpanu aueturneHa He AOMyCKaeTCs MCMNONb30OBaHUe
3NeMeHTOB U3 MeAHbIX (c coaepxxaHuem meam 60% n Gonee)
M cepebOpsiHbIX CNNaBoOB.

MMoaknoyeHnMe rasoBbIX MarncTpanem K pegyktopaMm rasoBbiX ©ansoHoB
OOMKHO ObiTb BLINOMIHEHO C MOMOLLLIO ra3oBbiX pykaBoB knacca I,
a ana roptoumx rasoB — knacca lll nnum |, TOCT 9356-75.

Ecnn B cocTtaB cnekTpomeTpa BXOAWUT reHepaTop PTYTHO - rmapuaHbin (MP),
TO MOAKMKYeHMe reHepaTopa K pedykTtopy aproHosoro  6annoHa,
PaCnoSIOKEHHOIO B TOM e MOMELLEHUN, NPON3BOANTCHA C NOMOLLBIO ra3oBOro
KOMMMeKTa, BXOAALWEro B KOMMMEKT MOCTaBKMW.

MoakntoyeHne rasoBbix MarucTpanen (kpome aproHosown) K Bl BeiInonHaeTca
C nomoLubto rasoBbix pykaBoB Il —9 -2, TOCT 9356-75. Ha KoHuax rasoBbix
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2.3.10.

Puc. 36.

2.3.11.

2.3.12.
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Maructpanen B 3TOM cnydae AOMMKHbl ObiTb NMGO YyCTaHOBMEHbI LUTYLEpPHI
(anameTp 10+12 MM) ons NOAKMOYEHUSA ra3oBbIX PykaBoB, NIMOO caMu KOHLUbI
Marumctpanen OOSmKHbl OblTb BbIMOSHEHbI B BUAE YyKa3aHHbIX ra3oBbiX pPyKaBOB
AOCTaTOMHOM AnS NOAKNIYEeHUSa ONUHBI.

LWTyuepbl Ha KOHUax ras3oBbiX MarucrTpanen AOSMKHbl OblTb PAaCMONOXeHbI
Ha paccTtosgHun 0,5+0,7 M. oT BxoAHbIX wrTtyuepos Bl MMogknoyveHne BT
K CMEeKTpOMeTPpY M K WTyLepaM rasoBbiX Maructpaneun, a Takke nogknoyeHue
cnektpomeTpa Kk peayktopy PLCI nponaHoBoro 6annoHa (5n) BbinosiHseTcs
C nomoLlblo Habopa rasoBbix Tpybok, Bxoaswmx B coctaB BIl.

MogBogka rasoB K cnektpomeTpy 6e3 wmcnonb3oBaHus Bl BbinonHsieTcs
C nomouwbtlo rasoBbix Tpybok TPU (TPE) 4x6 pgnuvHon 1,5+2m, wunu
aHarnormyHblx C TEMU >Xe XapakTepucTukamu, pacCYMTaAHHbIMW Ha MaKCu-
mManbHoe paboyee gaeneHne He meHee 1 Mlla. Na3oBble marucTpanu B 3TOM
cnyyae A0SMKHbl 3akaHymBaTbcsl BOnNuaum (0,5-1,0 M) OT npaBon 3agHEN CTEHKU
cnekTpomeTpa rasoBbiMu pykasamu 111-9-2, 111-8-2, TOCT 9356-75. CoeanHeHuns
raszoBblx Tpybok TPU (TPE) 4x6 C rasoBbiMM pykaBaMu BbINOSIHAETCS
Cc nomouwblo nepexodHblx wTyuepos KHXX 01.02.100 n BUHTOBBLIX XOMYTOB
1/2" pwc. 36.

BuHTOBbLIE XOMYTblI hupmbl NORMA

Bce rasoBble Maructpanu [LOMMKHbI OblTb OYULLEHbI MNPOAYBKOW CXaTbiM
BO3QYXOM M oOnpeccoBaHbl. Maructpanu ropwoumx rasoB, BbIXogswmne 3a
npegensl 3gaHusa, npu padote 6e3 Bl AomkHbI ObITb OCHALLEHbI 3anopPHbIMU
YCTPOMCTBAMM, PACMNOSIOXKEHHBIMM Ha paccTostHuM 1+3 M OT cnekTpomeTpa.

bannoH c 3akucblo asoTa AO0MKEeH HaxoAUTbCA TOMbKO B BepPTUKANbHOM
nonoxeHun. MNpu pabote HeobxoamMmo nogorpeBaTb PeayKTop, YCTaHOBNEHHbIN
Ha 9ToMm OannoHe, NnNn MCnonb3oBaTh CneunanbHbI PEAYKTOP C pagMaTopoM.
[Ana noporpeBa pefykTopa BO3MOXHO MCMNONb30BaHWe MarorabapuTHoOro
TENSIOBEHTUNATOPA MoLWHOCTbO 1+2 kBT, puc. 37.

OTcyTcTBME nogorpeBa npwu AnuTenbHOW paboTe C  3akMcbio asoTa
cnocobceTByeT 0bmep3aHMio BbIXOAHOMO LWITyLepa peaykTopa, 4To npuBoauT
K YXyOLEHUIO CTEXMOMETPUM MIaMeHU WU ero ralleHuto.
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Puc.37. [NoporpeB pepykropa npu paboTe € 3akMCbi a3oTa

2.3.13. [nanasoHbl paboymx AaBneHwin B ras3oBbix Maructpanax (Mla) nokasaHbl
B Tabnuue 5.

Tabnuua 5
HaBneHune
Ha BXxopge
OaBneHwue DaBneHne
ras Ha Bxoge B BIIr Ha Bbixoge BIIr B CnekrpomeTp
npu pa6ote
6e3 BIIr
CxaTtbln BO34yx 0,45+0,6 0,38+ 0,42, 0,38 + 0,55
AueTuneH 0,14 +0,18 0,14+ 0,18 0,14 + 0,18
Eﬁgﬂf H ~ Oyrakosas 0,08 +0,12 0,002 + 0,004 0,002 + 0,004
3akncb asoTa 0,5+0,6 0,40+ 0,42 0,40 + 0,45
AproH 0,30 + 0,45 0,30+ 0,45 0,30 + 0,45

B3anmHoe pacnonoxeHue aneMeHTOB CUCTEMbI ra3ocHabxeHus npudopa
N MNOLKMNKOYEHME K rasoBbiM MarnmcrtpansamMm nokasaHo Ha pwuc. 38.
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2.4.1.

2.4.2.

2.4.3.

244,

2.4.5.

2.4.6.
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YCTAHOBKA CINEKTPOMETPA HA PABOYEE MECTO

CnekTpomMeTp MOMECTUTb Ha pabounii CTon W, perynupysi BbICOTY HOXEK,
YCTaHOBUTb B YCTOMYMBOE FOPU3OHTarNbHOE MOJIOXKEHME.

MpomnseecTtn cbopky rugposateopa. K BbiBogy 2 puc. 4 cnuBHOM TPYOKM Kamepbl
CMEeLLUeHNA MPUKPYTUTb wWwTtyuep 4 puc. 21 BXOAHOro wWraHra ruaposaTtBopa.
PacnonoxuTb rmgpo3aTBoOp 3a KPOMKOM CTOfa 3a koprnycom npubopa. CnveHoON
LUIaHr NOMeCTUTb B EMKOCTb A4 CnvBa KoHAeHcaTta. Pasbém 2 rugposatBopa
NOOKIOYUTL K pasbéMy 4 puc.4. 3anonHuTb rugposaTsop Bogow. [ns atoro
CHSITb FOPENiKy N B BbIXOAHOE OTBEPCTUE KaMepbl CMELLEHUST aKKypaTHO BbIIUTb
100 + 200 mMn1 gUCTUNNUPOBAHHOW BOAbI.

CMOHTMpOBaTb M MOAKMOYUTL K CriekTpoMeTpy 6ok NoAroToBKWM ras3oB B COOT-
BETCTBME C pekoMeHzauusimm PykoBoacTtBa no akcnnyaTauuu. CoeauHWTb
BXOAHble WTyLepa 6roka ¢ peaykTopaMmm COOTBETCTBYHOLLMX ra30BbiX GannoHoB.
CoeauHnUTb C MOMOLb0 TPYOOK, BXOASILUMX B KOMMMEKT MOHTaXHbIX YacTen
6noka, BbIXOAHble LWTyLepa 6Gnoka MNOArOTOBKM FasoB C COOTBETCTBYHOLLMMMU
BXOOHbIMM LUTYLIEpaMN «NpOMaH», «aueTUNeH», «3aKkuCb asoTay», «BO3gyx»
M «aproH» naHemnu NOAKMOYEHMST ra3oBblX MarucTtpanen 8 pwuc. 4.

YctaHoBUTb nporpammHoe obecnedeHne Ha [1K.

MoagkntounTb k cetn 220 B domnbtp — yanuuutens (Tnna «Piloty). MogkniounTb
ceTeBble Kabenu cnektpomeTpa, CUCTEMHOro 6rioka  nepcoHarnbHOro
KOMMblOTEPA, MOHMTOPA W MpUHTEPA K po3eTkaM YASIMHUTENS.

MoaknounTs UMHTEpdencHbIn Kabenb K cnekTpoMeTpy pasbém 4 puc. 4
K cuctemHomy 6noky K paswvém USB 2.0.
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3. WMCNOJIb3OBAHUE MO HA3SHAYEHUIO

3.1. 3KCNNYATAUUOHHBLIE OrPAHUYEHUA

Mpn wncnonb3oBaHMM crnekTpoMmeTpa HeobxogMmo obpawaTe 0coboe BHUMaHME
Ha NepeYncrnieHHble B JaHHOM MYHKTE TEXHUYECKME XapaKTepUCTMKU, HecobntogeHue
KOTOpPbIX HEAOMYCTMMO MO YCNoBuUsIM Ge30nacHOCTM, NMMBO MOXET NPUBECTU K BbIXOOy
N3 CTPOSl CNEeKTpoMeTpa WUNU OTAENbHbIX ero 4acTemn.

3.1.1. OABJIEHUE TOPIOYUX FA3OB U IA30B - OKUCIIUTENEWN

[JaBneHue Bo3ayxa B Marnctpanu Ha Bxoge B 6nok noarotoBku rasos (BINIM) gomkHo
ObITb B gnanasoHe 0,4+ 0,6 Mla (4 + 6 aTm). [laBneHne KOHTpONMpyeTca MaHOMETPOM
B BO3QYyLWHOW MarucTtpanuM unm Ha BbIXoA4e M3 pecuBepa Komrnpeccopa. [daBneHuve
coxaTtoro Bosgyxa Ha Bbixoge BIIT yctaHaBnmnBaeTca perynartopom OaBreHUS «BO3OYX»
paBHbiM 0,4+0,02 MIMa (4,0+0,2 aTtm).

Mpn paboTe ¢ nnameHeMm aueTuneH-3akucb a3oTa AaBreHMe 3aKUcu as3oTa Ha Bxoae
B Bl gomkHo 6bITb B amanasoHe 0,5+0,6 MIMa (5,0+6,0 atm), KOHTponupyeTtcs
MaHOMETPOM MarucTpanu Ha ©OannoHHom peayktope. [aBneHwe 3akucu asoTa
Ha Bbixoge Bl ycTtaHaBnuBaeTcsa perynaTtopoM AaBfieHUst «3akUCb a3oTa» paBHbIM
0,44+0,02 MINa (4,4+0,2 aTtm).

Mpn pabote ¢ nnameHem “aueTurnieH — BO3Ayx’ uAM “aueTuneH — 3akucb asoTta’
naBneHue auetuneHa B 6annoHe pAomkHO ObiTb He mMeHee 0,5 MMa (5 atm),
KOHTponupyeTcss MaHoMeTpom Ha OGannoHe. [lpy 6onee HU3KUX OaBreHUsIX
3HAUYMTENbHOrO YPOBHA [OOCTUraeT COAEpXaHMe napoB aueToHa B aueTUnNeHe,
OKasblBaKOLWIMX arpeccMBHOe BO3OENCTBME Ha UNLTP U 3MEMEHTbl  ra30BOW
aBToMaTuKnN. Ha Bxoae B 6ok NOAroTOBKM ra3oB JaBrneHne aleTurneHa AomKHO ObiTh B
AnanasoHe 0,14-+0,18 MINa (1,4+-1,8 atm), KOHTponuMpyeTcs  MaHOMETPOM  Ha
peaoyktope 6GannoHa wnu Ha dunbTpe auetuneHa bBIT.

[NaBneHue nponaHa Ha Bxoge B Bl He gomkHO npesbiwath 0,12 MIMa (1,2 atm).

Mpn pabote 6e3 Bl rasbl, nogaBaemMble B CMNEKTPOMETP U PTYTHO — MMOAPUAOHbLIN
reHepaTop, He [JOJfKHbl codepXaTb YacTuu, aspo3onen pasmepom 6Gonee 5 MKkm.
M3meHeHe gaBneHus Kaxgoro u3 rasoB B npouecce paboTbl HE AOMKHO NpeBbIWaTh
+5% OTHOCUTENIbHO YCTaHOBIIEHHOTO HOMWHASIbHOrO 3HaYeHWUs.

HoMUHanbHblE 3HaYeHUs1 OaBreHWUst ra3oB Ha BXOA4E B CMEKTPOMETP U PTYTHO —
rmapuaHbin reHepatop npu pabote 6e3 Bl gomkHbI HaxoaUTbCA B LMana3oHe:

— aueTuneH 0,14-0,A48 MlNa  (1,4+1,8 atm.);
— nponaH 0,002+0,004 MIMa (0,02+0,04 atm.);
— aproH 0,30+0,45 MlNa  (3,0-4,5 atm.);
— 3aKucb asoTa 0,45+0,55 MlNa  (4,5+5,5 atm.);
— BO3AayX 0,38+0,55 MIMa (3,8+5,5 atm.).
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3.1.2. PEXUM PABOTbl ®OTOMPUEMHUKA

Pabounn pgmanasoH ypoBHA curHanoB B kaHanax JIMK u D2 or 80 mo 120 %.
Mpn npeBblweHnn yucrieHHoro 3HadveHns 200 %  ynpasnswowas nporpaMmma
OCyLLIeCTBNSAET aBTOMaTUYeCKUin COPOC yCUreHus curHana.

3.1.3. TOKU CMNEKTPAJIbHbIX JIAMI

[dnanasoHbl paboumnx 3HayeHun umnynbCHbiX TOKOB JIMK Ha pasnuyHble 3neMeHThbl
npuseneHbl B npunoxednn PABOYUE NMAPAMETPblI N XAPAKTEPUCTUKN AAC
«KBAHT-2mMT» «KBaHT-2mM1». HeponycTtumo npeBbillaTb BEPXHHOK rpaHuLy
pabo4yero guana3oHa 6onee 4em Ha 30 %.

MMnynbCHbIN TOK Yepe3 OenTepueByro namny He AosmkeH npeBbiwaTtb 100 MA.
CobniogeHne  OrpaHMYeHUMn Ha TOKM  CheKkTpasnbHbIX  Namn  KOHTPOnMpyeTca
KOMMblOTEPHOM Nporpammon (nogpobHee cm. PI1T0).

3.1.4. J3KCITYATAUUA ATOMUSATOPA

Heponyctum BBOA KakMx-NMMGO pacTBOPOB W KWMOKOCTEN B pacnbinuTenb npwu
OTCYTCTBMM NJIaMEHM.

He cnepyeT ponyckaTb rOpeHMsi MiaMeHW 3akucb asoTa/auetuneH 6e3 nogayu
XXMOKOCTM B pacrbliuTenb B TEYEHME BPEMEHW, MpeBbIaloLero 5 MUHYT.

3.1.5. COCTAB PACTBOPOB, BBOAMMbIX B ATOMU3ATOP

He ponyckaeTcs BBOOAMTL B MNiiamMs pacTBOPbl Ha OCHOBE XOp- U pTopcoaepalimx
opraHudecknx pactsoputenen. CoaepxxaHue B pacTBope Xnop- u propcoaepkaimx
OpraHNYecKnx COeOVMHEHWW, a TakKkKe XJIOPHOM WU CEePHOWU KUCIIOTbl He [OOJDKHO
npeBbiwatb 5%. CopepxaHue ApPYrnx KACMOT He AOMKHO npesBbiwatb 20 %.
O6uwee cogepxaHue conen MeTasnfnoB B pacTBOpPE He AOJBKHO npeBbliwaTtb 5 %.

BHUMAHUE! BBegeHne B nnamsa “auetuneH /3akucb as3oTta’ pacTtBopa,
coeplKawero XJIOPHYH KUCNOTY B KOHUEHTpauuu Bbiwe 5 %,
MOXeT NPUBECTU K B3pPbIBY.

MpesbiweHne obLiero cogepxaHua B pacTBOpe COMen MeTasnfnoB CBepX yKa3aHHOro
Bbllle NPUBOAUT K MOHMXEHUIO TemnepaTypbl MAaMeHW, BO3PaCTaHWIO MaTPUYHbIX
(XMMu4yecknx) nomex, YTO CYLLEeCTBEHHO yxyAllaeT aHanuTu4ecKkne XapakTepucTUKu
crnekTpomeTpa.

Bo wusbexaHve noBpexaeHWs petanen pacnbinuTens, He [OOnyckaeTcs BBOAWUTb
B artoMmM3atop pacTBOpbl, coaepxkawme nraBuMKoByr kucnoty. [lpu BBOAe
pacTBOpPOB, COAepXalluMx CepHyK Kucnoty, cregyet cobniogatb  KpavHIow
OCTOPOXHOCTb — MO OKOHYaHUW paboTbl nepepn BbIKMYEHUEM NIiaMeHn HeobxoaMMo
nponyckatb 4epe3 nnamsa MNPOMbIBOYHbIA PacTBOpP WM OAUCTUNNIMPOBAHHYIO BOAY
B TeyeHne 10 MUHyT.

Bo wu3bexaHue Bbixoga M3 CTPOS rvapo3aTBopa He [OMyckaeTcsl WMCnosib3oBaHue
OpraHu4eckux pactsopurtenen (Tonyon, 6eHson).

Cnepyet nsberatb BBOga B aTOMU3aTop pacTBOPOB, CoAepKallnx YacTuLbl pazMmepom
6onee 200 MKM M BOJNOKHA; HapylleHMe 3TOM pekoMeHOaLmm NpuBeaeT K 3aCOPEHNIO
KaHana pacnbinutensa n (Unu) KanunnapHou Tpyoku.
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3.1.6. MAPAMETPbl NMPUTOYHO - BbITAXHOU BEHTUNALUU

Pacxon Bo3gyxa B 30HTE BbITSXKHOW BEHTUNSALUKM, YCTAaHOBIIEHHOM Hag TFOpPEnNKow,
He AOJIXeH npeBbiwaTb 15 M>/MUH. Mpun 6onee BbICOKOM pacxofe Bo3ayxa BO3MOXHbI
oonblUMe KonebaHus nnamMmeHu.

3.1.7. QOJIMHA TA30BbIX KOMMYHUKALIUA

[nuHa kKoMMyHUKaumin oT 6annoHOB C roproYMMM rasamm OO CNEKTpOMeTpa He AOoShKHa
npeBbiwaTb 20+25 m.

3.1.8. KAYECTBO ALIETUJIEHA

B pabote cnektpomeTpa gosmkeH ncnonb3oBaTtbca aueturneHd mapku A no NOCT 5457-
75 BbICLUEN KaTeropum KadectBa Unn Mapkm b BbiCLlen kaTeropumn kadectBa nepBoro
copta. (AueTuneH pacTBOPEHHbIN W ra3oobpasHbli TEXHUYECKUN. TexHuYeckue
yCcrnoBusi), noctaBnsiemMblii B CTanbHbiX 6annoHax 6enoro useta (TY 6-21-32-78).
Mcnonb3oBaHue aueTtuneHa 6osiee HM3KOro KavyecTBa MOXET MPUBECTU K YXYALIEHUIO
METPOSIOrMYECKNX XapakTepuctuk  npubopa  npu  onpedeneHnum  HeKoTOopbIX
3fIEMEHTOB, NOBbLILLEHHOMY 3arpsi3HEHUIO LLIESTM TOPENKN 1 NpexaeBpeMeHHOMY BbIXOAY
€€ N3 cTpos.

3.2. NOAroToBKA CINEKTPOMETPA K UCINOJIb3OBAHUIO

3.2.1. MEPbl BE3OMNACHOCTHU MNPU NOAINrOTOBKE K MUCIMOJIb3OBAHUIO
N UCMNOJIb3OBAHUU CIMNEKTPOMETPA

3.2.1.1. TlomMelleHne, B KOTOPOM YCTaHaBNUBAETCS CMEKTPOMETP, LOSMKHO WMMETb
nnowaar He mMeHee 10 M2, 06bEM He MeHee 30 M° NPUTOYHO — BbITSXKHYHO
BeHTUNAUMIO. Hag ropenkon OOfmKeH OblTb YCTAHOBMEH BbITSXKHOW 30HT C nNpwu-
HYOAUTENbHON BbITSXKHOM BEHTUNAUMENW C pPErynMpyemMbiM pacxo4oMm BoO3Ayxa
5+ 10 M°/MUH.

lMomelleHne [OMMKHO Takke COOTBETCTBOBaTb  TpebOBaHWSM  MOXapHOM
6esonacHocty no [OCT 12.1.004 u wmeTb cpeacTBa MNOXapOTYLIEHUN
no NOCT 12.4.009-83.

3.2.1.2. Mo cnocoby 3awuTbl OT MOPaXEHUS INEKTPUYECKMM TOKOM CMEeKTpPOMETp
oTHocuTes k knaccy 01 no MNOCT 12.2.007.0-75.

JKkcnnyaTauusa cnekTpomMeTpa AOShPKHa Npou3BOAUTBCA B COOTBETCTBUM C Tpebo-
BaHnAMM “[NpaBusi TEXHUYECKON JKCNyaTauumn 3NeKTpoyCcTaHOBOK NoTpebutenen”,
n “lNpaBun TexHukn 6e30nacHOCTU NpW 3KChfyaTauun yCcTaHOBOK noTpebutenen”,
ytBepXaéHHbix TOCOHEPITOHAO3OPOM, n NOCT 12.1.019-79.

— [lpubop nopknoyaetcs Kk poseTke (EBPO) c 3aszemnsaowmm  KOHTaKTOM.
3asemnsolmMe KOHTaKTbl PO3ETOK [AOSMKHbl OblTb BbIBEAEHbl Ha KOHTYP
3a3eMIIEHMS.

HeponycTumo ucnonb3oBaHve Onsi 3a3eMiieHMs HyneBou pasbl CETU IEeKTpo-

nUTaHus.
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3.2.1.3. MomeweHns, wucnonb3yemble AN YCTaHOBKM  CrekTpoMeTpa MU

pasmMeLleHna 6annoHoB, a Takke rasoBble MarucTpanu, AOSMKHbl ObiTb MPUHATHI
NnoXXapHon UHcnekumen u FocroptexHag3opom B COOTBETCTBUM C NpaBuiiamMm NpuEMKM
0ObEKTOB CUCTEM rasocHabxeHus.

3.2.1.4. BannoHbl CO CXaTblMX rasamu LOSKHbl ObITb YCTAHOBMNEHbI B OTAENbHOM

HepaboyeM NoOMeLLeHUN NN 3a npegenamu 34aHna B 3aKpbITbIX MeTanndeckux
wkadax c cobniogeHnem «lpaBun ycTponctBa M 6GesonacHowm akcnyaTauun
cocynoB, pabotawowmx nog aasnenHvem» b 03-576-03.

Mpn oGHapyXeHUN yTeuykn rasoB HeobXxoAMMO MEepeKkpbiTb nogadvy rasa B npubop,
3aKpblTb BEHTUNb Ha 0OannoHe, NPOBETPUTb MOMELLEHWE M NUlb MOCcne 3TOoro
NPUCTYMUTb K YCTPaHEHMUIO YTEYKM.

Mounck mecTa yTeykun roprodero rasa crieayeT NpoBoAUTbL NYTEM HaHECEHMST MbISTbHOTO
pacTBopa Ha MecTa coeanHeHWUA. 3anorHeHne ra3oBoW MarucTpanu npyu 3ToM peko-
MEHAYeTCs NPOBOANUTb CXKaTbiM BO3AYXOM.

He Aonyckaetca YyCTaHOBKa B rasoBsom MarncTpanm audetuneHa Kaknx-nmbo
9NIeEMEHTOB, BbINOJIHEHHbIX W3 CrJlaBOB C cogepxXaHnem meagnm wu cepe6pa, 4yTo
O6yCJ'IOBJ'IeHO BO3MOXXHOCTbIO o6pasoBaH|/|;| B3pbIBOOMaCHbIX aueTuneHnaoB.

He ponyckaeTcsa NpeBbilleHMs B Maructpanu auetuneHa gasneHnsa 6onee 0,2 MlMa
(2,0 aTm).

He JonyckaeTcda npucyTcTtBmnAa Macers uim cMa3ok B MeCTax CoeaAnHEHNA MarncTpannm
3aKNMCU a30Ta AnnAd npegorTBpalleHnd OnacHOCTU MX CaMOBOCIJ1IaMeHeHNUs.

3.2.1.5. vgpo3aTBop npubopa AOMmMKEH ObiTb 3anofiHEH BOAOW.

BHUMAHMWE! KaTeropu4yecku 3anpewaeTcsa UcCnosnb3oBaTb B KayecTBe
CIIMBHOW EMKOCTM Ana ruaposartBopa cocyAabl U3
ctekna!

3.2.1.6. [loaroToBKy K BbIMNOSMIHEHUIO aHANU30B crnegyeT NpPoBOAMTb C COBnNiaeHNEM
TpeboBaHnn TexHUKM 6e3onacHOCTM MNpu paboTe C XUMUYECKMMWU peareHTamu,
OTHOCALWMMMCA K TpeTbemy knaccy onacHoctu, no NOCT 12.1.007-75.

3.2.2. BHEWWHUA OCMOTP CMNEKTPOMETPA U OCMOTP PABOYEIO MECTA

MoaroToBKy Kk paboTe HauyMHaT C BHELLUHEero OCMOTpa CreKkTpoMmeTpa M paboyero
mecrTa.
Mpu eHewHeM ocMompe criekKmpoMempa npoeepsitom:

— OTCYTCTBME BHELUHMX OedeKTOB B rasonoaBoasalnX NUHUSAX

— HanuyMe KOoHTakTa Mexay npubopoM U LUMHOW 3a3eMieHus:;

— HanuuvMe AocTaTo4HOro cBobogHOro obbEma B MONUITUIIEHOBOW KaHUCTPE
ana cbopa KoHOeHcaTa,

— [JocTaToyHOe [JaBfneHWe TropwoYMx rasoB, a Takke 3akmcum asoTa
(Npn paboTte ¢ cooTBeTCTBYOLWNM NnameHem) B BannoHax (B COOTBETCTBUM
¢ TpebosaHuamMu n.3.1.1);

— Hanuuue [O0CTaTOYHOrO [aBneHus Bo3dyxa B Maructpanu, BO3AYLIHOM
GannoHe unNy¥ pecvBepe KOMMPeccopa;

— YUCTOTY CTOJIMKA.
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lMpu ocmompe paboye2o mecma npoeepsirom:
— OTcyTcTBME BOMM3N nNpubopa NerkoBOCMNaMEHSIOWMXCS BELLECTB;
— oTcyTcTBMe BONM3n npmbopa MCTOYHUKOB CYLLECTBEHHbIX BMOpauui;

COOTBETCTBME KNMMATUYECKUX YCMOBUI Ha paboyeM mecTe (TemnepaTypbl
N BMNaXxHOCTU) paboynM YCroBUSIM 3KCMnyaTauun CrnekTpomeTpa.

3.2.3. NIOPAOOK NMNOAINrOTOBKU CMNEKTPOMETPA K PABOTE
Ans nodzomoeku cnekmpomempa k pabome Heob6xodumo:

3.2.3.1. YcTaHOBUTb TOpernKy, COOTBETCTBYHLLYO BbiOpaHHOMY MeTody aHanusa
M TMnNy nnameHu. [locnegoBaTenbHOCTL YCTAHOBKWM TFOPENKU rokasaHa

Ha pwuc. 39-41.

Puc. 39. YctaHOBUTb pPY4Ky 1 MexaHUM3Ma KpensieHUsi ropesiku
napannesibHO OCUM KamMepbl CMELUeHUS.
PacnonoxuTtb ropenky BbLICTYNOM 2 B CTOPOHY PY4KMW.

Puc. 40. OnycTuTb ropesiky B 3aXum MexaHu3ma
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MoBepHyTb py4yKy MexaHM3Ma KpensieHusi No 4acoBOW cTpenike A0 ynopa

CHATMe ropenku nponssoanTcst B obpaTHOM nopsiake.

Mpwn ycTaHoBKe ropenku crneayeTt obpallaTb BHMMaHWE Ha TO, YTOObI LEenu
ropenku He OblnM NEPEKPbITbl PYKOW, T.K. B 3TOM Crly4ae M3-3a MOBbILLIEHUS
AaBMneHMs1 B KaMepe MOXeT YMEHbLUMTbLCA YPOBEHb BOAblI B rMapo3aTBoOpe.

Mpn paboTe c NnameHem «aueTWUNeH — 3aKUCb as3oTa», BKITHOYUTbL MOAOrpes
peaoyktopa Ha OannoHe € 3akucbio asota n. 2.3.12.

OTKpbITb BEHTUNb BO3QYLIHOW Maructpanu, Bo3gylHoro 6annoHa, wunu
BKNOUNTL komnpeccop. OTKPbITb BEHTUN Ha OanfioHe C ropyMMm rasom,
COOTBETCTBYHLUMM PEKOMEHAOBAHHOMY TUMY NIIaMeHU, a NPU UCNOJTb30BaHUM
nnameHu “aueTuneH - 3akucb a3ota” — BEHTUINb Ha 6annoHe ¢ 3aKMcbio as3oTa.

3apaTb (MpOBEPUTL) C MOMOLLBIO PEAYKTOPOB, YCTAHOBIEHHbIX HA BannoHax,
HeobxoQMMble OaBneHus:

[na nponaHa 0,08 + 0,12 MMNa (0,8 = 1,2 aT™m).
(npn uncnonb3oBaHun GannoHa c pegyktopom Tuna bBI1O 5-4
puc. 29);

Ona auetuneHa 0,14+ 0,18 MNa (1,4 +1,8 atm);
[ns 3akncu asoTta 0,5+ 0,6 MlMa (5,0 + 6,0 aT™m);

MpoKoOHTpONMPOBaTb AaBfeHMe aueTurieHa Ha MaHoMmeTpe dunbTpa
Brir.

C nomoLblo PYKOSITOK COOTBETCTBYHOLUMX PerynatopoB pasneHus Ha Bl
YCTaHOBUTb Ha Bbixode 6noka cregywoolive AaBreHUst ra3os:

[na Bo3agyxa 0,4+0,02MlMa (4,0£0,2atm)
[ns 3akucu asoTta 0,45+0,02MIMa (4,5+0,2 atm)
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MpumeyaHue: [Ona npaBunbHOM paboTbl perynsatopoB aasneHus BIr
MeXAay BXOAHbIM (B mMarucrtpansx) u BbIXOAHbIM (nocne
perynsaTtopa) pAaBrieHMEeM Bo3AyxXxa M 3aKucu asoTa
AOJKHa ObITb pa3Huua He meHee 0,05 MMa (0,5 aTm).

3.2.3.5. Tlpu paboTte ¢ wncnonb3oBaHMEM NPUCTaBOK (yCTpomcTBa Bblibopa obpasua,
reHepatopa pPTYTHO-TMAPUOHOIO WNU  OBroka MPOTOYHO - MHXEKLNOHHOIO)
NpoM3BECTM MOArOTOBKY K paboTe, crnedys pekoMeHOaumsm pyKoBoACTBA
no 3KcnayatauuMm Ha 37U Usgenus.

3.2.3.6. Bknountb koMnbloTep M goxaatbcs 3arpys3km OC Windows.

3.2.3.7. YctaHoBuTb namnbl. OTKPbITb KPbILWKY Gnoka cnekTpanbHbix namn 3 puc. 3.
MocnepoBaTenbHOCTL YCTAHOBKM namMn nokasaHa Ha puc. 42 —43.

Puc. 42. CoBMeCTUTb KN4 1 cCnekTpanbHOM NamMnbl U BbleMKY 2 J1TaMMNOBOW MaHenw.
BctaBuTb namny B naHenb

Puc. 43. YctaHOBUTb fNamny B Typernb
n 3acdmkcupoBaTb NPYXKUHHbIM Aepxaternem namn 1

64



NKH>K.91.000.000 P3

3.2.3.8. YcraHOBUTL AenTepueBylo namny.

BuHTHI
FOCTUPOBKM

Puc. 44. CHATb KpblwKy namnopepxartens. MNMoakniountb D2 K naMnoBOM naHenwm.
YctaHoBUTbL namny B namnopgepxartefb U 3adMKCUPOBaTb KPbILUKOW.

3.2.3.9.

MNocne

MpumeyvyaHue:

Mpu pabote B AD pexume crnekTpanbHbie namnbl
He MUCNOonb3ylTCH

I'Ip0|/|33eCT|/| 3anyck KOMI'IblOTepHOI7I nporpamMmmbl B COOTBETCTBUN C pPeKO-

MeHaauuamMm

PMMo. BknioyeHne npubopa ocywectensetca nmbo c

MOMOLLIbIO MporpaMMHoro obecneveHnst N0 KOMaHgam KomnbtoTepa, NMbo B
PYYHOM peXxumMme npu Haxatum kHonku 13 puc. 3.

NMpumeyaHue:

sarpyskn 1O

MHpaukaTtop kKHonku 13 puc.3 npu nNoAKIHOYEHHOM
kabene USB curHanusumpyet O COCTOSIHUM BKITHOYEHUSA
crnekTpomeTpa:

€Cnv MWHAMKATOP KHOMKM MuraetT ¢ 4actoton 1 pas
B CeKyHOy — cnekTpomeTp noakniodeH k MK, cBfasb
C MHTepceMCOM cneKTpoMeTpa YCTaHOBNEHa, Hanps-
KeHUe NUTaHus He MocCTynaer,

€CIN MHAWKATOP KHOMKU FOPUT MOCTOAHHO — CMEKTPO-
meTp nogknw4veH K [IK, cBA3b ¢ wuHTepdencom
CMeKTpoMeTpa YyCTAaHOBJIEHA, CMEKTPOMETP MNOAKIIOYEH
K CeTU 3MeKTPONUTaHus.

npoBepuTb COCTOAHMNE  CBA3U MeXxay KOMMNbTEepoM

n cnektpoMmeTpoM. [Npn npaBuNbHOM MNOOKMIOYEHUM HA NaHenu OUarHOCTUKW OaTyuk
coctoaHus «IMNPUBOP» pomkeH 6biTb OKpalweH 3ernéHbiM uBeToM. [lpoBeputb Ha
3KpaHe KOMMbloTepa B OKHE AMArHOCTUKa MPaBUITbHOCTb YCTAHOBKW TuNa rOpernku.
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3.3. NOPAOOK PABOTbl HA CMNEKTPOMETPE

Mopsigok paboTbl Ha CNekTpoMeTpe onpeaensaeTca CTPYKTYpoW NporpammMHOro
obecnevyeHnsa wn npegcrtaBnsieT cobon BbINOMHEHWE OnpeaenéHHon nocneno-
BaTenbHOCTU OENCTBUN:

1. 3arpys3ka napameTpoB W3MEPEHWUIN Ha UCCreayEMbIA SNIEMEHT;

2. Hactponka unu npoBepka HaCTPOMKU
ONTUYECKON CXembl Npubdopa;

3. llocTpoeHue unun yTouHeHue KannbpoBOYHOW KPUBOW;
lMpoBeaeHne N3MeEpPEeHUn Heus3BECTHbIX Npoo;

O6paboTka M nevyaTb pe3ynbTaTOB U3MEpPEHUs.

Mpumeyanue: [MoapobHoe onucaHue nporpaMmMHOro obtbecne4veHus
npeacrtaBneHo B pykoBoacTBe nonb3oBartens [10.

PaccmoTpym nocnefoBaTenbHOCTb NPOBEAEHUS U3MEPEHUA Ha MNMpUMeEpPE HaACTPOMKM
npubopa Ha Pb.

3.3.1. 3ATrPY3KA JIUCTA U3MEPEHWUNA

3.3.1.1. HaxaTtb KkHONkKy «Jluct n3mepeHuUn» naHenn WHCTpymeHTOB. [logBecTn
KYPCOpP K HY>XHON SYEeNKE CTPOKN «DNEeMEHT», ABaXKAbl HAXaTb NEBYI0 KHOMKY
MbILLM MW OOWH pa3 npaBylo, BblIbpaTb SNemMeHT u npeaBapuUTenbHO
co3faHHble napameTpbl U3MepeHu B OkHe «[lapameTpbl U KannbpoBKM»
puc.45. Haxatb kHonky «BblibpaTb». B okHe «JlUCT m3amepeHun HaxaTb
KHOMKY «3arpy3nTb napameTpbi».

3 = (&

Bua Yaanute  Coxpawwte [potokon Mar.obpaborka | Monoxpomartop -

O6pasubi (3) 8 Napauerpet u xanubposku - o x | Anuna Bonkbl - Lijens

190,00 ~ 0,50 Sl

- | Hosbie napamerpsi V3menuts
O6pazeut P A|  AnanuTMueckun meToa: Abcopbuns
v@pb
Pa6ouas metoauka C3H8
v Pabouas metoguka C2H2
PaGouas KanubpoeKa
® Pd Tok [IK: 10
Pr
[
Rb
Re MoHoxpomaTop:

®oTonpHemnk =

Obpaseu2 NapameTpbi: 55

> O6paseu3 Tok NINK: 15 'Typenh =
 § Boikn + Cu ~
Ycunenne: 4.5
Boikn + Pb
Rh Boikn B (As v
| Ru
KoHuenTpauus Chrnan ] Sb Wupuna wenu: 0.50 mm
Sc
Se Nnama:
Si
Sm
Sn NapameTpei: AB wenesas
Sr
Ta
T

[nwa BonMbl: 217 Hm
Boikn + Hg

Boikn + Pd v

o v AW N

rasoean cMecs: Auetnen-Bosayx Boikn t Ag v

Tok D2 -
BononxutensHbiit oxMcMTEND Bon

Te
Ti
m
Tm

,
f L = oL
| B

@ NOJDKEYL

HACTPOlIKA TP A B
Wsmepenwii Ha obuynenme: 1 e o o

lasosan cucrema ==

)

©fpubop @ Bo3ayx @ Maposatsop ©® Auetunen @ Mnans lasosasn cvecn: Auetnnen/Bosayx

EENNEREERERNEERN NN EREN AR

COXPAHWTH

Puc. 45. Bblibop napameTpoB U3MepeHun
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B KBAHT-3 - o x
Basa ganroos Hactporin  Wpndr  Tpadmsecrnii scpan Oxa O nporpanme

& et wmepesni ,‘ 42 meTo wbposs pasess 5 || &) Mawens ynpasnenna ==
Bua Yaanute  CoxpaHute [poTokon —Mar.obpaboTka Mowoxpomatop -
[nuna gonkbi  lllens
06pa3ubl (3) Pb, Mr/n CNEKTP
217,00 ~ 0,50 ~
O6paseu2 - o] + [+
Obpaseu3 Typene -
1 Bobikn + Cu v
2 15 | + lpb -
3 Bbikn + As ~
4 Boikn + Cd ~
5 Boikn + Fe v
KoHuenTpaums Curvan 0OCKO,%
6 Boikn + Rb v
Toxk D2 =
4 + | ++
oo Typ A Ban
HACTPOIKA 1P L O
" 3arpyaurs
e [T — .
e Kon-80 iamepesisi wa obynenve: [1 & Asro [ =
Don.Ok. 0 L
& . = L NOPKEUL
©MNpubop @ Bosayx © Muaposateop  ® Auetunen @ [lnams  [a308as cvecs: Auerunen/Bosayx
n— COXPAHWUTb
——eeendRi RN RN RN,
N 5485
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 B0 85 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 160 185 190 195 200 it}
o - ) w oo & e 12
{ . B NG 50002016

Puc. 46. Hactporka OonTU4YeCKOMW CXeMbl

Ecnn ypoBeHb curHana namnbl JINK meHee 20 %, B 3aknagke «POTONPUEMHUK»
naHenu ynpaereHUs YBeNUYUTb 3HaveHne ycurneHns GoTonpuéMHuka. Lobutbes
ypoBHSA curHana namnol JINK  (kéntein) 40+60% puc. 46, ecnvn 3HaA4YEHNE YCUIEHUS
doTonpruémHuka donee 100, NpoBECTU KOCTUPOBKY Namnbl B py4HOM pexume n. 3.3.2.1.
Ansa npubopa «KBaHT-2M1» C MOMOLLIbIO BUHTOB HOCTUPOBKU namnogepxatens CM. puc.
7.1.

3.3.2. HACTPOUKA ONTUYECKOWU CXEMbl MPUBOPA

- . 3.3.2.1. MposecTn FOCTUPOBKY Nrk.

«%, K0cTupoeka namnoeoi Typenn || Hactpoiika nonoxeHnss namnbl BO3MOXHA B
aBTOMATUYECKOM W PYYHOM peXunme.

‘ ’ PyyHas  tocTMpoBka  MpoOM3BOAMTCSH

= yepe3 [MaBHOE MEHI0 MporpamMmbl

‘ 3aknagka «Hactpoiiku» > «HacTpoiika
nonoxenua JIMNK», Bo BcnnbiBaloLWeEM
; . okHe «HKOcTupoBka namnoBow Typenu»
‘ m \ puc.47. NameHsis nonoxeHue namnbl C
; <L MOMOLLbIO KHOMOK ynpaBreHus,
‘ U ‘ - nobutbcs MakcMmManbHO BO3MOXHOIO
' ' curHana B kaHane namnbl  JIMK
1600 15 (B"eJ'II/NI/IHa curHana KoHTponupyeTcsi no
XENTOMY CUrHany uWnM  YUCIOBOMY
3Ha4YeHM0 cnpaBa B XXENTOM NpPSMO-
YrOflbHUKE Ha MNaHenu AWarHOCTUKK).
Mo 3aBepLleHnn npouenypbl OCTUPOBKM
v Coxpanuts nonoxeHua  JINK  HaxaTb  KHOMKY
«CoxpaHuTb.

no yMmon4aHumw
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Puc. 47. OkHo py4Hou toctupoBku JIMK

3.3.2.2. TlpoBecTu IOCTUPOBKY Aentepueson namnbl. Ecrnn ypoBeHb curHana namnsl D2
MeHee 20% B 3aknagke «Tok D2» yBenuyuuTb 3HayeHue Toka namnbl Do.
HobuTtbcs ypoBHA curHana namnbl D2 (6upro3osbin) 40+60%.

MocnepoBaTenbHO Bpallas BWHTbl HCTUPOBKM puc.44, OoBUTbCS MaKCcUMarnbHO
BO3MOXHOro curHana B kaHane namnbl D2 (BenmuvMHa curHamna KoHTponupyeTcs no
OUPIO30BOMY  CUrHamy WMAM  YMCMOBOMY 3HAYeHWD cnpaBa B GUPHO30BOM
NPSIMOYrofbHMKE Ha NaHeny AUarHOCTUKK).

B npouecce HCTUPOBKA Heobxoanmo KOHTpoONMUpoBaTb MNOJiI0OXKeHne OCUu JrnamMibl
OTHOCUTENIbHO MJIOCKOCTEN OCHOBaHMA W OOKOBOM CTEHKM namnoBoro ©Onoka.
Mo 3aBeplieHnn KCTUPOBKMN cneanyet, OCTOPOXHO nepemMewada namny BOOJSb
ONTUYECKON OCH, I'IOLI,OGpaTb €€ onTumaribHOe MosIoXKeHue, Nnpn KOTOPOM BeJIN4YMHA
6I/IpI'O3OBOI'O curHana wuMeeT MakcumanbHoe 3HadeHue. [locne aToro YTOYHUTDb
nonoxeHume Jramhnbl C NOMOLLbLIO BUHTOB HCTUPOBKN.

3.3.2.3. TlpoBecTn aBTONOLACTPOMKY ANUHbI BOSIHbI MOHOXpOMAaTOpa, KOCTUPOBKY
namnbl 1 6anaHcMpoBKy curHanoB. ogBecTun Kypcop K

. . T
KHOMKaM 1 NIeBON KHOMKOW MbILIN BbIOpaTb HY>XKHOE yp( A | Ban
(akTMBHOE cocTosiHMEe 0603HavYaeTCs 3eMEHbIM LBETOM). 92 @®|@
Haxatb kHonky « HACTPOUKAY.
Bun Ypanuts | Coxpanmtb  Mpotokon = Mat.o6paboTka Monoxponatop -
. ::?::I:bl 3) Pb, mr/n Ezaéi?;“?’e; ; o CnEkTP :

Obpaseu2 - - 4,5 ¥+ |[++
O6paszeu3 Typene =
Boikn + Cu v
15 + Pb -
As ~

Boikn 4 cd -

w s W ey =
@
4
g

Boikn + Fe ~
KoHueHTpaLns Curvan 0CKO,%
6 Boikn + Rb ~

Tox D2 -

-

Qworomn 7L %] >
34

T — T ——

Kon-80 namepennii wa obrynemme: || i Aero lasosas -

Hon.ok. 0 [T%

= ® NOJUKEYD

@Npubop © Bosayx @ Mapo3aTeo) P ©Auetunen ®Mnama a3

0Ban cMech: Auetuner/Bo3ayx
1 5850 COXPAHWUTb
| 33892
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 190 185 200
p g "R BE G 1% m G

Puc. 48. ABTOomMaTMyeckas NOACTPOMKa ANMHbI BONIHbI MOHOXpPOMaTopa, FOCTUPOBKMU
JINK n 6anaHCcMpOBKK CUTHaNOB.

Mpu Haxatum kHonkn «HACTPOWUKA» npoucxoguT aBTOMaTU4ecKoe
BblpaBHuBaHue curHanos JIMNK u D2, a Takke naMeHeHne ypoBHSA [0 3HaYeHUs
100%. Bo3mMOXHO npoBecTn 6anaHCUMPOBKY B PYYHOM pPeXUME, U3MEHSNSA
BENUYUHY ycuneHna doTonpuémMHmnka n Toka namnel D2 puc. 50.
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MpumeyaHue: T[poueaypbl HOCTUPOBKM FlaMnbl, NOACTPOUKA MOHO-
XpomaTtopa 1 6anaHCMpPOBKM CUMrHaNoB ynpasnstowas
nporpamMma BbINOSIHAET aBTOMaTU4YeCKM nNpu Bbibope
napamMeTpoB  U3MEpEeHUsl, €ecnM  NpousBefeHbl
COOTBETCTBYHOLME HACTPOMKM B 3aKnagke rnaBHOro
MeH «Hactpoukun» > «HacTtpomkum nporpamMmmbi»
puc. 49.

)

podcn Tpaguuecwd sxpan Mosepra Oxwa O nporpanisse

Mpocroe F Nuer 5 MNapamerpei
E [ e |80

(e 5
Momoxpomatop =
| @) Hacrporon nporpavses X Anmua Bonkbi  Wens —
190,00 ~ 0,50 -
OcHoBHBIE HACTPORKN ~
DoTonpremnnk -
B namnosas Typens = = Boikn | & | ++
4 Mexanusm nepemewennsi ropenku Typens -
1 Boikn + Fe v
AsToMaTM4ECKan NOACTPOAKaE:
[J anunb! BOHBI MOHOXDOMATOPA 2 Bokn | & Pb v
m]
NO3NUMK NaMNbI B Typenu = e TR
[ 6anancuposka curranos
4 Boikn  +  Hg v
ENporpes namn npu pabote c asTocamnnepom
5 Bokn  +  Pd v
[ Nporpes razoBoi ropenku Npu NoAXMre nnameHn
6 Boikn  +  Ag -~
Tox D2 -
+ CoXpaHuTy. = oo I
Typ | &
s sy
&) )| Fasosan cucrema =
& Manens sarmocrwen = -
©fpubop @ Bo3ayx @ Mmaposateop @ Auetwnen ® Mnams lasoBas cMecs: Auetnen/Bosayx Aon.Ok. B 0 it
0 . MOJPKED
[
75 80 85 90 95 100 105 110 115 120 125 130 135 140 145 150 15! 65 170 175 180 185 COXPAHUTH

Puc. 49. BkniouyeHue onuum aBTOMaTU4eCKOM NOACTPOMKMU

@kwant3

- o x
Basa g Hacrpoiicn Wpndr Tpaguweceasi sxpsw Nosepes Oena O mporpamse
35 Mt vossepesn "gqq" \ Merome: (5| | |52 Menens ynpasnenun ===
__Bua Yaanuts Monoxporatop =
ot A N O I I |2 oo
217,00 < 0,50 o CMEKTP
Obpazeut DOTONPHEMHAK -
Obpaseu2 | == 22 T
Obpaseu3 Typens -
1 Bokn |+ Cu v

MNameHeHMe BennumH Toka D2 L
N ycuneHus otonpnémHmnka

Jox 02 z
=] o+ |+

HACTPOWKA ’
3arpyauTs LA
l (mfe ms MaTogky

Ko 80 romepeni wa obmeme: [1 | Clasro Tasopan cuctema )
on.ok. | 0 L *
—— / ® NOMKED
®fpubop ©Bosayx  ® Muaposatsop 8 Auerunen @ Mnams 330838 criech: Aueruner GAYX
F — ‘ COXPAHUTD

‘FERE
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9

Puc. 50. Pe3ynbTaT HacTPOWKU OMTUYECKOM CXEMbl
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Pe3ynbTaToM HaCTPOMKU ONTUYECKOWN CXEMbI SIBNIAETCA PpaBEHCTBO CUIrHanoB
namn JIMNK 1 D2 B npegenax rpaHuL, BblaeneHHbIX 3eféHbIM LBETOM B NaHenu
AnarHocTukm pmc. 50.

3.3.2.4. TllpoBepuTb [MONOXEHNE TOPESIKM OTHOCUTENBHO Jlyda B BepTUKaSIbHOW
NSIOCKOCTH.

Puc. 51. lpoBepKa NOMOXEHUA Fopesiku
Nno HCTUPOBOYHOM KapTo4ke

PekomeHayemble 3HayeHUs BbICOTbI Jflyda OTHOCUTENbHO LWEeneBon ropenku ang
NPONaHoOBOro NinamMmeHn — 6+7 MM, LLeNeBON ropesnku Ass ninaMmeHn aueTuneH - Bo3gyx —
7+8 MM, TOpenkun pnang nnameHu aueTtuneH/3akucb asota — 8+10mm u ans
UMANHOPUYECKUX ropenok — 10+12 mm. 3Ty NPOBEPKY MOXHO NPOBECTU, NMMBO namepss
BbicOTy h nuHenkon, nnbo C NOMOLLLIO HCTUPOBOYHOW KapTOYKM, BXOAsLLEN
B komnnekt 3WUIM; Ha kapTouyke NpuMBEAEHbl PEKOMEHZauMn Mo €€ UCMNOSb30BaHUI0
puc. 51.

[MonoxeHne ropesnikM no BbICOTE perynimpyetcs MexaHM3sMOM nepeMeLLeHns roperkm
C NMOMOLLbLIO 3dnekTponpueoda pwuc. 8.

h
%) %)
—
N~
T

Puc.52. YcTtaHOBKa ropenkuv OTHOCUTENIbHO fny4a no BbICOTe
3.3.2.5. TlpoBepunTb MOMNOXeHWe CBETOBOro fiyd4a OTHOCUTENbHO FOperikn B rOPU3OH-
TanbHON NNOCKOCTM (MOXHO BOCMONb30BaTbCA HOCTUPOBOYHON KapTOYKOW).

[na wenesBon ropenkn B TOPU3OHTaNbLHOW MMOCKOCTU Jlyd [OSfKEeH coBnajaTb
CO Wenbio (B Cnyyae nponaHOBOW FOpeNnkn — C LeHTpanbHOW Lwenbto). YbeauTtbca
B OTCYTCTBUM NepeKoca roperniku OTHOCUTENbHO Iyda puc. 52, 53. NonoxeHne roperiku
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MO rOpPM3OHTaNN perynupyeTcs ¢ NOMOLLbIO pyykn 1 MexaHu3Ma nepemelleHnst puc. 8.

Mpn oBHapyXeHWM OTKNOHEHUA TrOpenku OT MPaBUIBHOrO MOMIOXEHUS MNPOBECTU
HeobXxoauMyHo KOppPeKTMpoBKY (cmoTpeTb PI1M10).

Puc. 53. YcTaHOBKa ropefiku OTHOCUTENIbHO Jfly4a NO ropu3oHTanu

B KBAHT-3 - a X
Basa panroocHacrpoiin  Wpndr  Tpadmsecknis scparn 2 Owe O nporpamme

O PR Ve \ Weroupma: "Pelrean scoopmcs CHE® | Karmrtpom — " = | |[ . anens ynpasnenna [=<=]
Bua Yaanute | C NpoTokon Mar. Monoxpomatop =
[nuna sonkbl  Llens
06pasue! (3) Pb, Mr/n CNEKTP
217,00 ~ 0,50 ~
06y 1
O6pazeu2 - - 4,2 + ++
O6pazeu3 Typens =
1 Boikn £ Cu ~
2 - [15] + |m -
3 Bown | + As v
4 Bokn |+ Cd -~
5 Boikn + Fel v
KoHuerTpaums Curnan OCKO,%
6 Boikn + |[Rb ~
Tok D2 -
- 0 10+ o+
.k
HACTPORKA | 2P m
3arpysuTi
VEHEDEHE Y| O Cummerpusauma oy
- Kon-80 iamepenssh a obynenne: |1 P aero fasonsaloeayena) -
Ton.ox. 0
% hoe = L NOPKEUL
@Mpubop @ Bosayx @ Mwaposateop  © Auetunen @®Mnams  [a3osas cMecs: Auerinen/Bo3ayx
I — RAHWTD
BN ERERN NN, --
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 60 85 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 180 195 200 »10 ]
O ~ PG 7 ax m

Puc. 54 TMNMopxur nnameHu

3.3.2.6. lomxeyb nnams. B naHenu ynpasBneHna Haxatb KHOMKY «[llomkeub». Ha
9KpaHe ByayT oTobpaxaTbCs cTaaun 3axuraHus ropenku. Ecnm B TeveHne 10
CekyHa nocrne nogayn komaHabl «[llomkeyb» nomkura nraMeHu He
Npoun3oLLsio, Nogaya roptoyero raza aBToMaTM4eCKN NpekpallaeTcsl, Ha aKpaH
BbIBOANTCA coobuweHne «lMopgxeyb nnama He yganocb». B satom cnydae
cnegyeT NOBTOPHO NofaTtb KOMaHAY Ha MOOKW.

MpumeyaHue: [locne 3amMeHbl 6annoHa ¢ ropOYMM ra3om marucrTpanb
MOXeT ObITb YaCTMYHO WU NOSIHOCTLIO 3arnoriHeHa
Bo3ayxoM. B 3Ttom cnyyae ponyckaetcss npou3BecTu
HECKOSIbKO MOMbITOK MOMXKWra MnramMeHu Unu CcTpaBuUTb
BO34yX W3 Maructpanu c nomoLbi KHonku «Copoc
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MaructTpanu»: 3aknagka «Hacrtpoukun» - «HacTpouku
nporpammbi» — «lMapamMeTpbl nomkura naameHw».

B npouecce paboTbl ¢ ogHMM 6ansioHOM NOMKUT MNamMeHn LOMMKEH NPoOUCXoauTb
C NepBOM UMM BTOPOW MNOMbITKK.

MpyM HEBO3MOXHOCTU NPOU3BECTM MNOMKUAT MNaMeHU cnegyeT oO6paTuTbCs
K pekomeHgaumsam Tabnuubl HeucnpaBHOCTEM M cnocobam MX yCTpaHeHus.

3.3.2.7. TlpoBecTu npoueaypy OYUCTKU ropenku. Ona atoro cnegyet npu ropswem
nnameHn onycTUTb Kanunnsap B OOHOBLIN (MPOMbBIBOYHLIN) pacTBOP HE MeHee
YeM Ha 2—3 MUHYTHI.

MpumeyaHue:

OnTumanbHble pacxodbl rasoB W AnNUTenbHOCTen
CTagunm noAroTOBKU TOperiku npyu nomXxure mnrameHu
(rabnuua 6) 3apgaHbl B NporpaMme MNoO YMOJSTYaHUIO.

3HayeHua pacxofoB rasoB Ha 3Ttane «Crtabunusaumsa»
ABNAIOTCA OPUMEHTUPOBOYHLIMU (HavanbHbIMWU), YTOY-
HAIOTCA W 3anosfiHAKTCA NO pe3yfibTataM WU3MepeHus
CUrHana nornoLweHns CTaHAapTHbIX PacTBOPOB.

Tabnuya 6
Tun nnameHmn
MponaH — Bo3ayx | AueTuneH — BO3AyX Auetunen -
3aKkucb asoTa
Pacxop Onutenb- | Pacxop Onutenb- | Pacxop Onutens-
rasa HOCTb, C | rasa HOCTb, C | rasa HOCTb, C
Noaxwur 40 + 60 10 15+ 20 10 15+ 20 10
OTxur 80 10 20+ 25 10 20+ 25 10
MNepeknioyeHue ]
okucnutens - B B - 50 + 60 B
Crabunusauus 40 = 65 10 15+ 22 10 50+ 70 10
MpumeyaHue: TMpn HeobxoaumocTu B napameTpax W3MepeHus

yKasbiBaeTc onuus
«[lononHUTenNbHbLIA OKUCAUTENbY.

pacxoa

rasa - okmcnutensa

NMpu co3gaHMM HOBbLIX NapamMeTpoB U3MepeHuss Aans
paboTtbl B pexume [Pl, rae nnamsa ucnonb3yetcs AnA

nporpesa

NOBbILWEHHbIN

KBapLeBOM KHOBeThbI,

pacxon ra3sa-— okKucnurtens

nfaamMeHu nponaH — Bo3ayX.

MNMoBbIWeHHbIN pacxon Bo3gyxa W
ucnonb3yeTca

TaKXxe

YyBCTBUTENbLHOCTU Npubopa.
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3.3.2.8. CnektpomMeTp TroToB K MpoBeAeHU wuamepeHun. [lepen nocTpoeHnem
nmbo yToYHEHMEM KannbpoBKM peKoOMeHAYeTCs NPOorpeTb ropesnky B TeYeHue
7-10 MUHYT.

3.3.3. AOMNOJHUTENBHbIE NPOLEAYPbI MO HACTPOMKE ATOMMU3ATOPA

3.3.3.1. TllpoBectn OoNTUMU3ALMIO MOSIOXKEHUA TOPEIIKU

[na onTMusauumn nNonoXeHnsa ropenkm HeobxoANMO BKUYUTL rpaduyeckui
akpaH (kHonka «[lpaduyecknin 3kpaH» rnaBHOro MeHw). [pu ropswem
nnamMeHn, BBECTU Kanumnsp pacneinuTenda B pacTBOp, coAepXalimn
nccnegyembll  9NeMeHT C  KOHUEeHTpauuen, npesblwawwen TabnuyHoe
3Ha4YeHne XapaKTepMUCTMYECKON KOoHUeHTpauumm B 5+10 pa3s (Hanpumep, ana Pb
0,5mr/n). Ha rpadwuyeckom 3KkpaHe oTobpakaeTcsas  3aBUMCMMOCTb
aHanuUTU4ecKoro curHana (curHana nornoweHns) oT BpeMeHu. [1naBHO
nepemMeLLas ropenky no ropusoHTanu C MOMOLWB pydkn 1 mMexaHusma
nepemelleHnss puc.8, [obUTbCA MaKCMMarbHO BO3MOXHOIMO 3HAYeHuUs
aHanuTuMyeckoro curHana pwuc. 55. PerynupoBka NOMOXEHUS B TOPU3OH-
TanbHOWM NIOCKOCTM OCOBEHHO adhdhekTnBHA Npu paboTe C OAHOLLENEBbLIMMU
ropenkamMmu aueTurneH —BO34yX UM aueTUneH — 3akuCb asoTa.

i oan 2H2" \ Kanwbposea: ** \ OBpasess "Obpaseul =1 Lﬁ’.l‘a—m-nrwwn
Ypanume | Coxpa Kon  Mar.obpaboTka ‘Monoxpoﬂa‘rop
L BONHbI  Lllens
O6pazue (3) Pb, Mr/n [ 500 - 050 o COECTP
Obpaseul ‘: Mpuesska | NNK | AK | @on | Curnan | M | Hactpoiiku | Cton | Konua | << | >>
pnpnemHmi =
Obpaseu2 61 ] + [++
Obpaseu3 TS -
il - Bown| + Cu ~
: m
= Beikn |+ As v
Boikn + Cd ~
Bokn |+  Fe ~
Bokn |+  Rb
D2 -
nepeMeUJ.aﬂ ropeﬂKy no ropM30HTanM1 9 101214 16 19 20 2 24 26 2830 22 34 % 3 40 &2 46 40 48 50 22 50 5o 50 oo | IRCSNNENIESS
nobuBaemcs MakCHMarnbHOrO MOFMOLLEHUS —RA
T e
Kor-80 uamepenni Ha obuynenwe: [1 M Aeto Tasosan cucrema
nonow |-~ | 17
S * NOFACHTD
COXPAHWTbH

" B @ B

Puc. 55. OnTuMM3aums NONOXeHUsl ropenku

3.3.3.2. [llpoBectn onTumMmsauuio pacxoga roptoyero rasa. lNocne nogbopa ontuma-
NBHOMO MOJSIOXEHMUS FOPEnKM YTOYHUTb pacxoq roptodero rasa. C nomoLlbto
KOMMbIOTEPHON MNpOrpaMmbl MNMNaBHO W3MEHATb pacxon roprdero rasa,
Habnogasa B rpamuyeckoM aKkpaHe 3a U3MEeHeHneM aHanUTUYeCcKoro curHana.
Ha 3aBMCUMMOCTM aHanNnMTUYEeCKOro curHana oT pacxoda rasa obblYHO nmeeTcs
obnactb “nnato" puc. 56, B 3TON 06MNacTu BenMyYMHa curHana HavbonbLuas.
PekomeHngyeTcs BbIOMpaTb HaMMeHbLLee 3HayeHue pacxofa rasa, nexatlee
B obnactu nnato. VIHbiMn crioBamu, AobuBascb MakCMMyMa aHanuTU4eckoro
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Puc. 56.

3.3.3.3.

NKH>K.91.000.000 P3

curHana, pekoMeHayeTcsi MCMonb3oBaTb MO BO3MOXHOCTU OKUCIUTENbHOE
nnams. [lMpouenypa onTummM3aumm pacxoga rasa ocobeHHo adhdekTuBHa
npyn paboTe C nNnameHeMm aueTuneH — BO3AyX M aueTuneH — 3akucb asoTa.

8 KBAHT-3 - o X

Basa aanneoc  Hacrpoiinn  Wpng Tpagweswi skpan Mosepra Oxwa O nporpasme

© O =
8, Mt wamepenmit “aaq” \ Meroauea: *Pabouas meromra C2H2 5, Mawens ynpaenensia

Bua Yaanute | Coxpawute  Mpotokon Mar.oGpaGoTka

Kanw6poexa: ™ \ Ofpasews "Obpaseul =

Monoxpomatop -

O6pasue (3)

O6paseul

Pb, mr/n

—

& Mprwesecenh sxpon

Npuesska | NNK | K | ®ou

Curian | M | Hactpoiiku | Cron | Konus | << | >>

Jnuua sonkbi  Lllens
217,00 - o0 . CNEKTP

Doronprentmi

& = =
M3meHsis pacxop rasa, Jobneaemcs Tox 02 -
MaKCUMasribHOro rnornoLeHuns ‘ K ¢ 10 0 0 % o 48 u L+ ll+e

O6pazeu2 61| + | ++

Obpaseu3 UL -

1. - Boikn

—

¥ o v
+ Pb v
Beikn |+ As v

Boikn + Cd ~

(L]

Bokn |+ Fe -

Konuentpauus Cury

Boikn |+ Rb

T x
3arpysuts ol®
— . s
Kon-80 wawepenuii Ha obHynenve: |1 AsTo lasosan cucrema
Ron.ok. CO v =
= ® NOrACHTb

@ Mnans

x @ luaposateop @ Auetunex lasosas cmecs: Auetunen/Bo3sayx

COXPAHWTb

" B @ B

OnTnMmusaums pacxoga ropr4yero rasa

I'IonyquHoe onTnmMarnbHoe 3HavyeHue

pacxona
B naHenu ynpaBneHns HaxaTb KHOMKY « COXpaHUTb».

crnenyeT  COXpPaHWUTb.

3.3.4. NOPAAOOK MNMPOBEOEHUA KANUBEPOBKU

3.34.1.

3.3.4.2.

3.3.4.3.

[Ona cosgaHua kanubpoBKM HeobXoouMO NPUrOTOBUTbL CEPU0 PacTBOPOB
C W3BECTHOM KOHLEHTpauuen aHanum3mpyemoro afnemMeHTta (CTaHgapTHble
pacTBopbl). B nx yncne mMoxeT MCNonNb30BaTbCA pPacTBOP, HE COAepXaLiui
aHanMaMpyemoro anemeHTa (HyneBou pacTteop). [ns nocTpoeHnsa kannbpoBku
Kak npaBuno, ucnonb3dyetca 3 —5 pacTBOpOB.

HaxaTtb kHonKy «MapameTpbl U KanMBpPOBKM» NaHeNM MHCTPYMEHTOB, BbIOpaThb

anemMeHT, BblbpaTb NapamMeTpbl M3MEPEHUs Ons aHanui3a BblbpaHHOro
anemMeHTa.
HaxaTb KHONKy «HoBas kanubpoBka». [1ogBUTCA OKHO CO34aHus

kannbpoBkn puc.57. BBecTn 3HA4YeHUA KOHUEHTpauun pacTBOpPOB OIS
NOCTPOEHUS KAaNMOPOBOYHOW KPUBOW.

BbibpaTb pexum npoBefeHust M3mMepeHui
obHyneHne — 3, «ABTO»).

(KonmyectBO um3MmepeHun Ha

MpoBecTM  u3MEpeHus  aHanMTMYECKOro  curHana  gns  3afaHHbIX
KannbpoBOYHbIX pPacTBOPOB. [nNA Kaxgoro M3 pacTBOPOB PeEKOMeHAyeTcs
npoBOoauUTbL OT 2 A0 S napannenbHblXx onpegeneHnn (3amepos);
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aHanuanpoBaTb KanMbpPOBOYHbIE PaCTBOPbI cnepyeTt B nopsigke
BO3pacTaHUs UX KOHLEHTpauuu puc. 58.

Kaxabln 3 napannenbHblX 3amMepoB COCTOUT W3 [OByX npoueayp -—
n

@ kBAHT-3 - o x
Hacrpoin  Wpnd _ Tpagusieckn skpa Owa O nporpatme

3, Inement: “Ph" \ Meroaxa: “Pabouan metoppina CZH2 \ Kanubposia: ™ = |20 e =
Bua Ynanuo Coxpanuts | Mpotokon Monoxpomatop -
Cranpapt  Aart. A Heat. 0CKO,% CKO abc. C-Cuon, % Anuka BonHbl  Llenb

| 0,020 o0 217,00 - 0,50 -

0,050
0,500 ,
5,000 — - 6,1 + 4

1700
10,00 1500 Typens -

1500

1900 @oTonpuemMHnK -

Boikn t  Cu v
1400

15 + Pb -

1300

1200
Boikn + As -

Boikn + cd ~
Hassanne:

“v A w N~

Thn kpUBORA:  Napa6ona Boikn + |Fe v

Pa3MepHOCTb: ur/n 6 Bbikn + Rb ~
MNorpewwocts: 0,000 R awnw.: 0,000

Tox D2 =
C xap.: 0,000 C min.: 0,0005

- 11 + ++
L
— HACTPOiKA | ' m
O6Hynenme Usmepenine O Cummetpusaums
Ko7-80 WaMepesii ua obkynesme: |3 4 Ao lasoBan cucTema
ponox =1 17 | +

O = ® NOTACHTh
7 COXPAHUTH

@MNpubop ® Boszayx © Muapo3aTeo p  ®Auetunen @ Nnams razosan cMeck: Al

AYX
| NRRRRRRRERRRE
0 5 10 15 20 25 30 35 40 45 50 55 B0 65 70 75 60 85 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 190 135 200

Puc. 57. OKHO co3faHuA KanubpoBKu

[na npoBegeHuns npoueaypbl Heobxo4MMO OMyCTUTbL Kanunnsap
B (POHOBbIA PacTBOP M HaxaTb KHONKy «OOHyneHwuex.

[ns npoBegeHus npouenypsbl BBECTU Kanunnap B Kanub-
POBOYHbIA pPaCTBOP, KOHLEHTpaLMsi KOTOPOro BblgeneHa B Tabnvue OkHa
«CospgaHne kanubpoBku». HaxaTb kHonky «WU3mepeHue», nubo HaxaTb
Ha KnaBuaType KomnbtoTepa knasuwy «Enter» unu «lMpobeny.

3.3.4.4. Cnepya pekomeHgaumam PI1TMO, yToyHUTb B cnydyae HeobGXoguMocTw,
TUN KPUBOW annpoKCUMMauuW, BBECTU Ha3BaHME M COXPaHUTb MOSYyYEHHYHO
KannbpoBKy.

MpumeyaHue: [NanbHeuwune [EeNCTBUA NPU  CO3JaHUUN  KanubpoOBKK
3aBUCAT OT MeToAa M3MepeHMW M cnocoba BBopa
npoo.i.

Mopsagok cosgaHus KannbpoBOK n nposeneHust n3mMepeHni
npy  WCMNONb30OBaHUM  reHepaTtopa  PTYTHO - rmapuaHoro  wunum  Bnoka
MPOTOYHO - UHXXEKLMOHHOTO  OMNMCaH B 3KCMNyaTaUWOHHbIX  AOKYMEHTax
Ha 3TWU NPUCTaBKMW.

Mpouenypa YTOYHEHWUS paHee Co3daHHOW KanmnbpoBKM MoApoOHO onucaHa
B PMrio.
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Puc. 58.

3.3.5.

3.3.5.1.

3.3.5.2.
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auueckait skpan Owa O nporpaume

5, Inersent: "Ph" \ Meropuixa: “Pabousa mevepna C2H2" |\ Kanubposxa: "Pabouss xannbposis = || =
Bua Yaannt Coxpanums | MpoTtoxkon MonoxpomaTop -
Cranpapt  Aat. A Hear. OCKO,% CKO abc. C-Cuan, % Anuka sonubl  Llens
B 0,020 0,00172 0,00038 5,15 0,0001 5,2039 0s% 217,00 ~ 0,50 -
B 0,050 0,00408 0,00000 1,09 0,0000 0,1258
20,500 | 0,04063 -0,00054 0,08 0,0000 0,3803
0,04060 -0,00049 0,0014 == 61 |+ [4+
0,04066 -0,00065 0,0015 0,383
2 0,04061 -0,00048 0,0014
£ 5000 0,36309 -0,00320 0,07 0,0002 0,1412
@ 10,00 0,63571 -0,00388 0,07 0,0005 0,0479

®oTonpHemtmk _

Typene -
Boikn |+  Cu v

15 + Pb

Boikn + As ~

Boikn + Cd -
Ha3sanne : [Pabouan ranu 6poexa

“ e w N -

Twn kpuBofi: |Mapabona Bokn| + Fe v

PasmMepHOCTL: 1y 6 Bokn + Rb v
MorpewHocts: 0,141 R nuw.: 0,998
C xap.: 0,054 C min.: 0,0022

Tox D2 -
++

= 11|+
HACTPOKA T:" m
O6HyneHue Wsmepehue O Cummerpuzauns

Ko-80 WamMepeniii wa obHynenve: [ MAaro lasosan cucrema

nonow =] 17 | +

= ® [ NOrACHTL ]

©Mpubop @ Bosayx @ MwaposaTeop @ Auetunen @ MNnama lasosan cMech: AuetuneH/Bosayx
COXPAHNUTL

| 31220
JRERRRRERRRREREREREEE -

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 190 195 200 [0 ]

MocTpoeHne KanMbpoBOYHOMN KPUBOW

NOPAOOK NPOBEAEHUA U3MEPEHUA

MogpobHoe onucaHwe pexumMoB wn3MepeHun npueedeHo B PykoBoacTtse
nonb3oaTtens 0. PaccmoTpum npoBegeHne M3MEPEHUN HEM3BECTHbLIX NPo6
B py4yHOM pexume (6e3 aBTomarta nogadnm npob).

HaxaTb KHONKy «JINCT n3aMmepeHun» naHenn MHCTpPyMeHToB. [1osABUTCA OKHO
«Jluct  mnamepeHunn» puc. 59. BBecTn B BbIOpaHHOM CTONOLE CTPOKK
«INemMeHT» KanumbpoBKYy Ha aHanusMpyembln 3anemMeHT (noLBecTn Kypcop
ABaxabl HaXaTb NEBYI0 KHOMKY MbILWW UKW OAMH pa3 nNpasyto, BblIbpaTb B OKHE
«lMapameTpbl n KanuMbpOBKW» dSNeMeHT, napameTpbl AN NpoBeAeHus
N3MepeHnn n KannbpoBKy, HaxaTb KHOMKY «BblbpaTby).

Beectn no HeobxoammocTn B ctonbue «Ob6pasubl» Ha3BaHua obpasuoB And
aHanusa (nogBecTy Kypcop K A4yerke, ABaXAbl HaXaTb JIEBYIO KHOMKY MbILLN,
BBECTU Has3BaHue). BbibpaTb s4venky Ons u3MepeHuss Ha nepeceyeHuu
cTtonbua ¢ BblOpaHHbIM 3IEMEHTOM U CTPOKM C aHanuanpyembiM oOpasLom.
HaxaTb KHOMKy «3arpy3uTb napameTpbi». BblbpaTb pexum npoBeaeHus
n3mepeHun (Kon-Bo u3MepeHurn Ha obHyneHne — 3, «ABTO»). [lpoBecTtu
namepeHusa pwuc. 59.

Kaxkablin n3 napannenbHbIX 3aMepoB COCTOUT U3 ABYX Npoueayp — o6HyneHus
N M3MEpPEHUs.

[ns npoBeaeHus npoueaypbl Heo6XxoaAMMO ONyCTUTb Kanunnsp
B (pOHOBbLI pacTBOp M HaxaTb KHOMKY «OGHyneHue».
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& KeaHT-3 o x

basa aa

woo Hacrpoiixn  Wpngr  Tpadmecnii sxpan Mos Owra O nporpanme

3, Mincr wsmepenaii ** \ Meromea: "PaBosan metoguea C2H2' \ Kannbposxa: “Pabosan kannbposka \ Ofpasew; "Ofpaseu3” == | [ @ - ]
Bua Ypanute | Coxpawute | MpoTokon | Mat.o6paboTka Monoxpomatop =
Lnva sonkbl - Ullenb
0O6pazuel (3) Pb, mr/n CMEKTP
217,00 -~ 0,50 -~
06y 1 4,2578 (0,2%
e ¢ ) DoTonpremnnk -
O6pazeu2 10,4269 (0,5%) - - 5.8 + ++
) T
Obpazeu3 ypens -
1 Boikn + Cu ~
2 15 + |pb v
3 Bokn | & As v
KoHueHTpauns Curwan 0CKO,%
064 4 Boikn + cd v
5 Boikn + Fe v
038
6 Boikn + Rb -
Tox D2 -
- 11 | + | ++
o T e
HACTPORKA | *°
: 3arpyaums o] ®
O6HyneHve v g O CummeTpusauns METOAMKY
4 peHmi 6Hy) 3 [ A TFasosas cucrema
monox 1 18 | +
) = ® ’ MOrACHTH ]
®MNpubop ® Bosayx @ Mpposateop @ Auetwnen  ®[nams  [asosas cveck: Auemwnen/Bo3ayx
I — COXPAHWUTb
AR A, -
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PE = dx m & NG

Puc. 59.

3.3.6.

3.3.6.1.

3.3.6.2.

HDOBeAeHMe V|3MepeHVIl7| Hen3BeCTHbIX npo6

[ns npoBegeHns npoueaypbl BBECTW Kanunnsap B pacTBoOp
namepsiemoro obpasua.

HaxaTtb kHornky «M3mepeHue», nnbo HaxaTb Ha KnaBmaType KOMMbiOTepa
knasuwy «Enter» vnn «lMpob6eny.

PesynbTaTbl M3MEPEHUsi 3aHOCATCSH B BblIOpaHHY SiYellky B COOTBETCTBUM
C 3aJaHHbIM BMAOM OTOOpaeHus1 pesynbTara.

Mocne npoBegeHUss W3MEPEHU COXpaHuUTb  pesynbTaTt. PesynbtaTthl
n3MepeHnn coxpaHstoTcsa B «base gaHHbIX» B BuOae NUCTOB M3MEPEHUN
N CBOAHON Tabnuubl U3MEPEHUN.

OBPABOTKA U MEYATb PE3YNIbTATOB U3MEPEHUA

Pe3ynbTaThl M3MepeHUIi BO3MOXHO pacneyartaTtb U3 OkHa «JINCT namMepeHuni»
nmbo wu3 «basbl AaHHbIX» nocre wux coxpaHeHusi. B 3aBucumoctn ot
npegycrtaHosneHHoro 1O 6yget cdopmupoBaH NUCT B BuOe [OOKYMEHTa
Microsoft Office unn Open Office. [lanee ¢ nony4eHHbIM pe3yfibTaTOM MOXHO
paboTaTb Kak ¢ 0Obl4HbIM AOKYyMeHTOM dopmaTa doc unum excel.

O6paboTka pe3ynbTaTtoB M3MEpPEeHur npoussBoautca B «JIncte namMepeHuny
1 NO3BONSET NPOM3BECTU PACYET KOHLUEHTpauun B obpasue ¢ y4ETOM HaBeCKM
n pasbaBneHnsi Npobbl, a Takke y4ecTb BENMYNHY COAepKaHUsl UCCeayeMOoro
anemMeHTa B XONIoCTOM npobe nyTéM BbluMTaHUA U3 BbiOpaHHOro obpasua.

[na npocmoTpa pe3ynbTatoB namepeHun B «base gaHHbIX» HaxaTb KHOMKY
rmaBHoro MeHio «ba3a pgaHHbIX» > «Pe3ynbTatbl» puc. 60.

MogpobHo pabota c¢ «bason p[aHHbIX» paccMOTpeHa B PYKOBOLCTBE
nonb3osartensa [10.

77



Puc. 60.

3.3.7.

3.3.7.1.

Puc. 61.

3.3.7.2.
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B KBAHT-3 - o X

Basa asnweoc  Hacrpoimn Tpauuecd skpan Mosepxa  Onwa

l"i Nucr !r"!” MapameTpo:
o PEHiit "

0 nporpanme

™ npocroe
=2

3, Peymarams =l || > 3
Bua Yaamuts | Owastp | Mpotokon || Monoxpomatop =
nement NMCT uamepermit Hazsanve Rara cosnannn Koad-T 0CKO,% Lnvua sonkbi  Llens
CNEKTP
cu 1 0O6pazeu? 02.12.15 00:00 1,02230 vmone 10,0000 0,17 190,00 ~ 0,50 ~
cu 1 Obpazeu3 02.12.15 00:00 0,96187 Mone. 1,00000 0,28 P, -
cu ye O6pazeut 14.12.15 14:21 0 wr/n 1,00000 0
Boikn  +
o cu KBauT-2m1 Ne2 Obpaseu2 cp. 22.12.15 15:41 0,00989 we/n 1,00000 0,82 . {
Ag kanyra Au,Ag,Cu-1000 16.02.16 14:14 37,8970 we/n 1000,00 0,16 Typens =
Au,Co-2 16.02.16 14:14 4201,1 we/n 2000,00 1 Boikn Fe
Au wanyra Au,Ag,Cu-1000 16.02.16 14:14 545,530 wme/n 1000,00 12,1
cu wanyra Au,Ag,Cu-1000 16.02.16 14:14 416,990 wr/n 1000,00 2,36 2 Boikn Pb v
Pd xanyra Pd-1000 16.02.16 14:14 1238,20 wr/n 1000,00 1,15 3 Besn P o
”h kanyra Rh-1000 16.02.16 14:14 1453,30 ,9
8 cu 77 O6pazeul cp. 01.03.16 15:48 0,09940 wr/n 1,00000 0,10 4 Boikn Hg ~
o Cu 77 Obpaseus cp. 01.03.16 15:48 0,10157 we/n 1,00000 1,44 5 S pd
8 cu yueGHsi Obpaseus cp. 27.07.16 11:07 0,04858 wr/n 1,00000 141
o N Ni O6paseu2 cp. 03.08.16 14:35 0,51902 we/n 1,00000 0,30 6 Boikn Ag
8 cd cd 22171 cp. 03.08.16 15:52 46,1830 200,000 2,49 =
id e/ Tox D2 =
o cd cd 3#29-1 cp. 03.08.16 15:52 52,7980 wr/n 200,000 2,18 5
bikn 4+
8 cd cd 4 220K-1 cp. 03.08.16 15:52 54,4230 wr/n 200,000 2,07 - ]
e —- - R e e Typ 2 Ban
Napannensisie onpeaenesus: (3] HACTPOIKA O O 0
< lFasosan cucrema -
O =
©Mpubop @ Bosayx @ Maposatsop @ Auetwnen @ Mnams lasosas cMech: Auetwnen/Bosayx Aon.Ox. 0 o
= > [ [ : ‘ 0 . NOJPKEYD
|| L || ‘ I " -
0 5 10 15 20 25 30 35 40 45 50 45 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 190 185 200 0] COXPAHWTD

Bbasa gaHHbIX «Pe3ynbTaTtbi»

NOPAAOK PABOTbl HA NMPUBOPE B PEXUME A3

PaccmoTpum nocnegoBaTenbHOCTb HaAcTpOMKM npubopa B pexume AD Ha
npumMmepe nNpoBedeHus uaMepeHun anemeHta Rb:

HacTtpountb nonoxeHue ropenku. Haxatb KHOMNKy «JIMCT u3MepeHun» naHenu
MHCTpyMeHTOB. [loaBntca OKHO «JIMCT u3MepeHun». 3arpy3uTb nobble
napameTpbl ana pabotel B pexume abcopbuumn (Hanpumep Cu). HactpouTtb
nonoxexHne namnbl n.3.3.2.1. YCTaHOBUTb 3MUCCUOHHYHO (KPYriyH) ropersky
B 3aBMCMMOCTM OT MCMOMb3yeMOro roprtodero rasa (nponaH, aueTunen).

MpoBepka NonoXxeHWss 3MUCCUOHHON rOperniku Mo KCTUPOBOYHOW KapTouke

Beectn B BbIOpaHHOM cCTONOUE CTPOKM «INEMEHT» nucTta U3MepPeHUn
napameTpbl U3AMEPEHUIN Ha aHanu3anpyembln anemeHT Rb (nogsectu Kypcop
ABaXObl HaXaTb NEBYIO KHOMKY MbILW UM OAWH pa3 npaByto, BbiIbpaTb B OKHE
«MapameTpbl 1 KanMBOpPOBKM» 3NIEMEHT, NapamMeTpbl, HaXaTb KHOMKY

78



3.3.7.3.

3.3.7.4.
3.3.7.5.

3.3.7.6.

3.3.7.7.

3.3.7.8.

Puc. 62.

NKH>K.91.000.000 P3

«BblbpaTtb»). B «Jlucte nameperHnin» Bolbpatb ctonbey Rb. HaxaTb KHOMKy
«lMepekntounTb NapameTpbi». B 3aknagke «Typenb» BKNOYUTb HACTPOEHHYH

namny JIMK. C nomowpbo HOCTUPOBOYHOM  KapTOYKUM  MPOBEPUTH U

OTperynupoBaTtb MNOSMIOXKEHUE TOpenkn (CMOTPETb PN MoO) puc. 61.

Boikntounts JIMNK.

HaxaTb kHoMKy «[padmnyecknin akpaH» rnaBHOro MeHI0.

MpumeyaHue: [locnegoBaTenbHOCTL co3paHunA napameTposB
M3MepeHUsi noAapoOGHO onucaHa B pykoBoacTBe

nonb3oBatena MO.

Mponssectn nomxkur nnameHu n.3.3.2.7. OTperynupoBaTtb pacxon rasa.

OnyctuTb Kanunnsap B CTaHAApTHbIA  pacTBop  (Hanbonblien
KOHUEHTpaumMm wu3 cepun) U WU3MEHEHUEM BeNUYMHbI yCcuneHuss oTo-
NPUEMHMKA B NaHenu ynpasreHus JOOUTbCA curHana uanyyvyeHus (ammuccun)
Ha ypoBHe 60 +70% puc. 63. Npu 3arpyske B «JINCT namepeHnn» KannbopoBku
AaHHasa npoueaypa He BbIMOSHAETCS.

MoacTpouTb 3HaYeHWe AMMHbI BOMHbI. HaxaTtb kHonky «HACTPOWMKA». Mo
3aBepLUeHMM npoueaypbl NPUGop roToB K NPOBEAEHUIO U3MEPEHUA.

CoxpaHuTb napameTpbl. B naHenu HaXxxaTb

«COXPAHUTb».

ynpasneHus KHOMKY

lMocTpoeHne u yTouHeHMEe KanubpoBKM, a Takke nocnenoBaTenbHOCTb
NpoBedeHNs] U3MEPEHUN aHanornyHa pexumMy aToOMHOM abcopOuuu NYHKTbI
3.3.4, 3.3.5. ObpaboTka pesynbtatoB 3.3.6.

O] - o x

Basa asnmeox_ Hacrpolin _Wpndr [padumaecend skpan Owra O nporpamuae

Y g e g 3 L2
Bun Ypanute Coxpawwte [poTokon Mat.obpaborka

06pa3ub! (3) Rb, mMr/n Pb, mr/n

Obpaseyl

Monoxponarop -
[niHa Bonkbi - Llens

217,00 - [o,50 -] | CMEKTP
Doronprennnx —

O6paseu2 - - 6,8 + ++

Tox JINK 15 mA +
Tok D2 -

> Obpaseu3

8 + | ++

nactPofikA

s
®

. NOJDKEYL

COXPAHWUTL

OGHynexne O Cummetpusauns

Kon-80 wamepenmil wa oBuynenwe: | H aero

©NpuGop @ Bosayx @ Mmapo3arso P ®Auemwnen @ Mnama

rasosas cnecs
| | ‘ |

Auemunen/Bosgyx
[ T 22606
4450
0 5 10 15 20 25 30 35 40 45 50 65 G0 65 TO 75 0 85 90 95 100 105 110 115120 125 130 135 140 145 150 155 160 165 170 175 180 185 190 195 200 |2 ]

Bbibop napameTpoB usmepeHuss Ha RDb
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8 KBAHT-3

52| |8 Manens ynpasnenus [=

Momoxpomatop —
[nuna Bonkbl  Llens
CNEKTP

‘Doronprennmk 9
] - (s ) o s
L Typent -

S B > - Beikn
© Kowsewpawn  Caman || :

O6paseul | M\ HacTpoiiku \ Cmn\ Konmus | << | >

O6pazeu2

O6pazeu3

5

02 4 6 8 101214161820 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 o = (Bokn| 4

HACTPOWKA
oc Pt

mMeToancy
Kon-80 uamepenuii Ha obHynenme: |3 AsTo lazosan cucrema

Aon.ox. - 49 i
=] ® NOrACHTb

COXPAHUTH

&, Manens anarnocn

©MNpubop @ Bozgyx @ Mwaposarsop © Auetunen @ Mnams lasosas cmecs: Mponan/Bosgyx

30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 190 195 200

I

Puc. 63. Hactponka ycuneHus ¢hoTONPUEMHUKA: ONYCTUTb KanuNNAp B CTaHOAAPTHbIN
pacTBOp, U3MeHsA ycuneHue cpoTtonpuéMHuka podbutbca curHana 50+70%

3.3.8. MOPAONOK PABOTblI HA NMPUBOPE B PEXXUME TPI
MogrotoButb 6Gnok MPIT k paboTe (Ha npumepe aHanu3a Ha AS):
OTKkuHyTb NaHenb 7 oTceka 6Gnoka Pl puc. 3

HaxaTb pblyar GroKMpOBKM MpUCTaBkM 5 puc.24 BHU3, MOTAHYB 3a CTaKaH4YMK
peakTtopa, BblABMHYTb KOPMNYyC MPUCTaBKM [0 LWen4dka pbldara OGrnoKMpoBKM.

YctaHosutb JIMNK B namnosyo Typens.

3arpysutb MO, BKNOYUTL CNEKTPOMETP.

3.3.8.1. Co3paHue napameTpoB usmepeHmsa As ¢ npucraskoun NPl

HaxaTtb kHOMKy «MapameTpbl MU KanuGpOBKU», M3 CrMCKa B OKHe BblOpaTb
anemeHT As, HaxaTb kHOMKy «HoBble napameTpbl»,

1. BBecTu HasBaHve napameTpoB U3MEPEHUS,

2. Bbibpatb AHanutunyeckmn meton «IPr-113»

80



NKH>K.91.000.000 P3

3. 3apatb napameTtpbl TokoB JIMK, OK n ycuneHus
4. BbibpaTb ANUHY BOSHbI, LUMPUHY LLENK

5. Bbl6paTb COCTaB rasoBou CMecHU (I'Ipl/l UCrosib3oBaHnM1M CMeCUu rMpornaH-

BO34yX BKMNIOUUTb ONUMIO «[JONONMHUTENBHbLIA OKUCIIUTENDbY)

6. BblbpaTb KOoadPUUMEHT unbTpauun (3agaeT «MNOCTOSHHYIO» BPEMEHMU
dounbTpa BbICOKOYACTOTHbLIX MOMEX NPU BbIBOAE CUrHana normnoweHus

Ha rpaduyeckMi 3KpaH BO BpeMsi perucrpauumu)
7. Haxatb kHOMKy «COXpaHuUTb»

Mpumep onTUMarnbHbIX MapamMeTpoB W3MepeHusi NpeAcTaBfieH Ha puc. 64.

;&; Hosble napameTpsl X
HasBanue: Pabouune napametpsl As
AHaNUTUHECKWIA MeToA: MPr-113 M
MapameTpbl:
Tok OK: 28 | =
Ycunenue: 7 =
MoHoxpomaTop:

LnuHa BonHbl:  |193,7 v

LupuHa wenu: o950 Mm -
Mnams:

lasoBas cMecb: Mponax-Bo3ayx wenesas v
[ NononHuTtensHeiii okucnutens

MapameTpbi: MB wenesas + gon.okucn v

KoadbduumneHT dunbTpaumm: 04 =

Pacxop rasa: Make. v

Onucanue:

Pabouune napaMeTpbl Ang onpegenenns As. Mazoeas
CcMech ANA NOAOrpeBa KBapUeBOoi KIOBETLI NponaH-
BO34YX + AONONHUTENbHBIA OKUCAUTEND.

Puc. 64. Co3paHne napameTpoB namepeHus As c¢ npuctaBkou [Pr.
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BpemMeHHble napameTpbl NpoBeAeHUs aHanu3a
3afjaloTCA B HacTpouKax nporpamMmmbl puc. 65.

MapameTpbl M3MepeHWA

AHanuTUyeckKuin metop
I'PT

Craammn usmepenmns: []Hg

Craaus
lMpoays
JozupoBka
3anepxKa
Peructpauus

JnutensHocCTb
10

1

40

45

Puc. 65. ameHeHMe BpeMeHHbIX napamMeTpoB aHanu3sa

Paboune napamMeTpbl npoBeageHNA aHarnnaa rnpeacrtaBli€Hbl B Tabnvue 7.

Tabnuua 7
AHanuntnyeckas| lUupuHa wenum I'Ipe,qBaQu-
dnemMeHT TenbHbIN 3apepxka | Perncrpauus
NUHUA MOHOXpoMaTopa
npoays
HM MM ceK CceK ceK
Hg 253,7 0,50 10 1 50 + 60
As 193,7 nnn 197,2 0,25 10 45 40 =+ 45
Se 196,0 0,50 10 10 50 + 60
Sb 217,6 0,1 10 50 30+ 35
MpumeyaHne: YKasaHHble napamMeTpbl SABAATCA OPUEHTUPOBOYHLIMU

M MOTyT ObITb M3MEeHeHbl pa3paboTuumkom "MeToaukm
KOJFINYECTBEHHOro XMMUYECKOro aHanusa" gna y4éra
cneuncpukn uccnegyemMbix pacTBOpPOB.
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3.3.8.2. Co3paHue kanubpoBku ¢ npuctaBkon PIr

B okHe «[apameTpbl 1 kannbpoBku» HaxaTb KHOMNKy «HoBas
KannoépoBka»

lMocne 3arpy3ku napameTpoB U3MEpPEeHUs NPOBECTU HACTPOWKY ONTUYECKOW
cxeMbl npubopa nyHkTbl 3.3.2.1 — 3.3.2.3.

YcTaHOBUTL KBapLEBYIO KIOBETY C Aep)XaTenem Ha ropenky puc.67, Tpybky
OT KIOBETbl MOAKMYNTL K npucTtaBke puc.66. Ecnu curHansl ot JIMNK n OK
N3MEHUNUCb, MPOBECTU PErySIMPOBKY MOSIOXKEHUA TOpPenkn no BepTUKanm
¢ nomouwbto MO (nogpobHo B PI1T10).

Puc. 66. NMopknioyeHne TPyOKM OT KBapLEeBOW KHOBETbl K
npuctaBke Pl 1 - wTyuep Ana nogknoyYeHusi Tpyokn oT KIOBeTbl
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Puc.67. YcTaHOBKa KIOBeTbl C
Aepxartenem Ha roperky.

Ons kannubpoBkn HeobxooMMO MMETb CEpU0 PacTBOPOB C  M3BECTHOWM
KOHLUEHTpauMen aHannanpyemoro anemMeHTa (CtaHgapTHble KanmbpOBOYHbIE
pacTeopbl). B ux 4ncne, Kak npaBunio, UCMNONb3yeTcsl pacTBOp, B KOTOPbLIN
He BBOOMTCS onpegensieMbln  anemeHT ("HyneBon" KanMBpPOBOYHbIV
ctaHgapT). KanubpoBoyHble pacTBOpbl PEeKOMEHAYeTCA rOTOBUTb COrfacHo
npumeHsiemon "MeToauke KONMMYECTBEHHOIO XMMWYECKOro aHanmsa" wunu,
Hanpumep, Npu npoeepke paboTocnocobHOCTM, NCMOMb30BaTb KOHTPOIIbHbIE
pacTBOPbI, MPUrOTOBMEHHbIE COrfacHo [puUnoXeHuo.

B oOkHe nocTpoeHuss KanubpoBKM BBECTU KOHUEHTpauum CTaHAapTHbIX
pacTBOpPOB («HyNeBOM» KanubpoBO4YHbIM pacTBOp 0603HauMTL 4Ymcnom O0).
OKHO NOCTPOEHMS KanMOpPOBKM MpeAcTaBneHo Ha puc. 68.

BkntounTb KOMnpeccop, noaatb aproH B rasoByl Marucrpanb, Npou3BecTu
NOAXWI MamMeHu, Npy HeobXoAMMOCTU OTperynupoBaTb PacXO rOpHYero
rasa. [lporpeTb KioBeTy B TeyeHue 15 MUHYT.

3anonHutb cocyn 3 puc.24 pacTtBOpoM peareHta (cm. Tabn.8 w
MpunoxeHwne), yCTaHOBUTbL COCyd B AepXXaTesb.

BHUMAHMUE! O6BEM pacTBOopa — peareHTa, KOTOPbIM 3anoJIHAEeTCA cocyA,
AoIKeH O6bITb He 6ornee 40 mn. 3anonHeHWe cocyaa 60MbLLINM
06BLEMOM pacTBOpa MOXET NPUBECTU K NONagaHUIO peareHTa
B rasoBbli OGfIOK U BbIXxoAQy U3 CTPOSA €ro 351eMEHTOB.

BHUMAHUE! MpoBepuTbL HaNU4YMe cocypa — BnarootaenuTens 7 puc. 24!
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Tabnuuya 8

Ycnoeusi npoeedeHusi aHanu3a On1si pMymHO - 2uOpudHoll npucmasku

Pabouasn O6BLEM
AnemMeHT PeareHT rasoBas Mnamsa ob6pasua,
cMecb mn
Hg SnCl,-2H,0-10% p-p Boagyx bea nnameHu 5+10
Se" NaBH; - 1,5% p-p 5+10
AproH Boagyx / nponaH
BO34yxa BO3ayx / aueTuneH
Sh™ NaBH,; — 4,0% p-p 2+3

npOBeCTI/I r|p06Hoe n3mepeHune, BbIlNMOJIHEHNE I/I3MepeHI/IIZ cnegyet npoBoAuTb

cnegyowmnm obpasom:

B peaktop 2 puc.24 BHecCTM C MOMOLLbIO MUMNETKM UNU NUNeT —po3atopa pabdbouni
00BbEM cM. Tabnumuy 8 kanMbpoBOYHOro cTaHgapTa, YCTaHOBUTL COCY B peakuUOHHbIN
ONoOK  MpuUCTaBKW, B OKHE MOCTPOEHUSA KanmbpOoBKM HaxaTb KHOMKy «WU3mepeHuex

puc. 68.

Ha puc. 69 npencrtaBneHO OKHO u3MepeHun B pexume [Pl

MpumeyaHue: YnpaBreHue MNPUCTaBKOM OCYLLUECTBIIAETCA TOJIbKO

M3 okHa «M3mepeHue».

B npaBon 4actu OKHa pacnonoXxeHbl KHOMKWA YrpaBreHUs MNPUCTaBKOW, aKTUBHbLIN
pexum paboTbl 0603Ha4vyeH 3erfeHbiv uBeToM. [lornoweHne u rpaHuusl 06paboTku

CurHana BbIBOOATCA B OKHE perncrtpauunn.
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& kBAHT-3 - o x
Hactpoiixn  Wpwdt  pagwueckwit sxpan  Mosepxa  Oxma O nporpamme
5, Inensent: “As™\ Meroguca: “Paouan meromaxa [PT-113"\ Kanubposxa: = = &, Mavens ynpaenerns [=]
Bua Ypanuts | Coxpanwms | Mpotokon | Monoxpomatop -
Cronaspr Cirvan(n) Garvan(n)  OCKO% KO C-Cro % frwwa soms - e
S CMEKTP
o - 193,70 ~ 0,50 -
1,000
1900, DoTonpuemHmic -
2,000 P=c
4,000 1000 - ‘ 6,1 | + || ++
8,000 700, Typens _
10,00 18600,
100 1 Boikn  +  Cu v
1400 2 Boikn  +  Pb -~
1300
. Lo [ ]+ Jas o
T 4 Bokn |+ cd v
HasBaHue: Paboyas kannbposxal 5 Boikn + Fe ~
Tun kpuBoi:  Mapabona v 6 Bokn |+ Rb ~
P mkr/n Tox D2 _
n : 0,000 Rau.: 0,000
lorpewHocTs: 0,/ num: 0, SR ER
C xap.: 0,000 Cmin.: 0,0005
- Tye| &
AHINUTHYECKWA CUIHAN: |Yyrerpan HACTPOWKA sle
Vamepenme TasoBsas cucrema -
Ron.Ox. 19 | +
3, Manens anarviocrmen =] L NOMKEYL
©Mpubop © Bosayx © Maposateop  ® Auetwnen  Ofnama  la30Bas cMecs: -
COXPAHUTb

u e E

9

Puc. 68. OKHO NOCTPOEHUs1 KanubpoBKU

Breas

 Mosepra Oxwa O mporpamme

) 3nemen. "R\ Meropwes: "Paouan weropuus [P 113°\ Knnwéposes

Ypamums | Coxpawns | Mpotoxon |

5, Nanens ynpasnerns
MonoxpoMaTop -

=)

[nuua sonkbl  ljens

193,70 ~ 0,50 » CTEKTP
T @oTonpuemmic _
Whrerpan:- - ‘ 6,1 | ++

Typeno —_

WHankaums tuna
paboyen rasoBom
cMecu 1 pacxopa

Norpewnocrs:

C xap.: 0,000

KHonkn ynpasneHus
NpuCTaBKON

BbiGop anroputma
obcyéTta curHana
NornoLeHns

AHBNUTHUECKIA CHTHAN: | yrrey

&, Nawens amarnocimcn

©Mpubop @ Bosayx @ laposaTaop

lasosas cucrema

non.ok. 49 | +
® NOKEYD

@ Auetnnen QO Nnana lasosan cmecn: -

COXPAHUTbL

35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 160 165 170 175 180 185 190 195 200 | ]

e E

135 140 145 150

9

Puc. 69. OkHo pexuma «M3mepeHue» NPT

91.000.000 P3

BbibpaTtb B Tabnuue nocTtpoeHust KanmbpoBKM M3MEPSIEMBIA CTaH4APTHbLIN PacTBOP M HaXaTb
KHONKy «W3mepeHune». 3anyCcTutcs anroputMm aHanusa, MHPOpMauus O TeKylleM pexume
BbIBOAUTCA B OKHe. Pe3ynbTaT npoBeaeHus NpobHOro namepexns npeacrasneH Ha puc.70.

MpumeyaHwme:

Mo okoHYaHMU U3mepeHUs Yepes Npoby B peakTope nNpoaoskaet
noctynatb Bo3ayx (MpoayB) Aansa o4yuctkm ©OGapbotépa oT
npoayktoB aHanu3a. [epen yctaHoBKOM peaKkTopa B AepXxaTenb
NpPUCTaBKN CO creaylowen uaMepsieMon nNpobor OTKMYUTb
npoayB (kHonka «lpoayB» KpacHoro uBeTa).
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Bua YAanuTs Coxpanute | MpoTokon MoHoxpomatop -

CraHpapt Curnan(u) Curwan(n) OCKO,% CKO C-Cuon) % Jlnuka Bonkbl  Llenb cnexTe
0 17 193,70 ~ 0,50 ~
1,000
! DoTonpremHnK -
2,000 pne
4,000 = = 6,6 + |[++
8,000 Typent -
010,00 | 1,87530 0,65626 0 0 0
1,87530 0,65626 0 1 Bown |+ Cu v
rPr-113 a 2 Bown || % [pb ~
il Muxi  0,65626 3 - + |As ~
WhHTerpan:1,87530
4 Boikn + Ca ~
5 Bown|  +  Cd v
©
Hassanne:  [PaGouas kanubposka 6. - Buwn| 4 Rb v
Tun kpUBO#: | Mapabona . Tok D2 —
Pasmepnocts: ur/n . = -T2 ++
@ Aprow =] Norpewnocts: 0,000 R num.: 0,000 el %
oM W3mepenue HACTPOMKA
— i — C xap.: 0,023 C min.: 0,0005 e|e

i E ra3sosas cucrema
AsToammeckt v | Ammn kpumoli AHanuTAHeckwil CArHan: Yurerpan -

= 95 +
— 3,672 16922
Oy — = NOTACHTb

@MNpubop @ Bosayx @ Mgposateop @ Auetwnen @ fMnams  [asosas cueck: Nponan/Bosayx
COXPAHWTH

Puc. 70. Pe3ynbTaT npoBeaeHNA NPOOGHOro uamepeHus

B 3aBucMmocTu OT BbiGpaHHOrO anroputMa obcuyéTa pesynbTata nporpamma paccTaBnset
rpaHULbl  WHTErpMpOBaHMA cuUrHana (B OKHe  peructpauum  Gupo3oBoro  LBeTa).
B aBTomatmyeckom pexume (3agaH No yMOM4aHuio)
® soron Usmepenue =l rpaHVUbl MHTErpuMpoBaHMS OMpeaensawTcs B 3aBucu-
| mMocTu oT BblIBpaHHOTO pexuma «AHanu3 Kpueon» UNu
pemeanmicendi x| Ammswwoi ||« AHanM3 nka» — B NEPBOM CIyYae aHanuaupyertcs

5,000 AHAnamn KPHBOI
_ NPOU3BOAHAA CUrHana WHTEerpupoBaHusl, BO BTOPOM -

BbiCOTa NMuKa. ANropuTMbl BbIGUPAaKOTCS ONepaTopoMm B 3aBUCUMOCTU OT YCIOBUIA NPOBEAEHUS
aHanusa W KOHUeHTpauuu B uccrnegyemoi npobe.

Mpu BbIGOPE py4HOro anroputma onepatop camo- | ., =l
T WzmepeHue
CTOATENbHO pacCTaBNAET rpaHULbl UHTErpupoBaHUS, LSt Q I
o < |
ANs Yero Heobxo4MMO BBECTU BPeMs NIeBOW U NpaBou Proos B |
rpaHuL, nMka B COOTBETCTBUM C (POPMOW CUrHama || fesstrpsammaa[sopg  pases rpamme muca (15000

B OKHe perucrpauuu.

NMpumeyaHune: B aBTOMaTU4YeCKOM pexuMme nporpamma pacctaBrisieT rpaHuubl
MHTErpMpoBaHUs B KaXAOM WU3MEpPeHuMU, B PYYHOM pexume
rpaHMubl 3a4aéT onepaTtop U A0 3aBepLUeHUA BCEX U3SMEPEHUN nx
NONOXeHNe He MeHsIeTCH.

CHATb peakTop, BbINMUTb COAEPXUMOE B EMKOCTb Ana cnusa. [lepen
YCTAHOBKOM Crieayloouwero craHgapta wunu npobbl BLIKMKYUATL NPOAYB.
MpoBecTn Heobxoanmoe KONMMYECTBO MNapanfesibHbiX U3MEePEeHUn co BCceMu
KannmbpoBOYHbLIMM CTaHOapTaMu, Ha4nHas ¢ (POHOBOrO pacTBopa B nopsigke
NOBbILLEHMST KOHUEHTpaumm, B npouecce WM3MEPEHWA MO MOMyYEeHHbIM
pesynbratam nporpammMa KOMMbTepa CTPOUT KanmOpOBOYHLIN rpadouk.
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BBecTn Ha3BaHWe kanubpoBKkW, 3adaTb TUM KPUBOW anmnpoKcUmauuu,
OLieHMBasi BENUYUHY MOrpeLiHOCTM KanuMbpoBKM, BbIOpaTb aHanUMTUYECKUI
CUrHam Mo KOTOPOMY CTpouTcs rpaduk (MHTerpan — paccyUTbIBaAETCS
nnowiaab OrpaHM4YeHHasi KPMBOW MOTMOLWEHNSs UKW MK — paccyuTbiBaeTCst
BENMMYMHa MakcumManbHOro nornoileHust). CoxpaHuTb rpacumk B BblGpaHHbIX
napameTpax U3MepeHusi.

MpumeyaHue: YcnoBus nNpoBeAeHMA U3MEPEeHUM nNpu  MNOCTPOEHUM
rpagyvMpoBOYHOro rpacgmka COXpaHAKTCA U OyayT
NPUMMEeHeHbl B aHanuM3e Heu3BeCTHbIX Npob6 npu BbiIOOpe
OaHHOWN KanubpoBke.

MpumeyaHue: Ona nony4yeHus ctabunbHbLIX pe3ynbTaTOB peKoOMeHAyeTcs
JonuBaTb pacTBOpP peareHTa NpuU AOOCTMXKEHUM YPOBHA
15+ 20 mn, T.€. Yepe3 Kaxpable 20 + 25 namepeHun.

Pabota c¢ npuctaBkon B «JlucTe wu3MepeHWn» aHanorMyHa paHee
PacCMOTPEHHBbIM pexnmam abcopbumm n ammuccum n.3.3.5, 3.3.7.

3.3.8.3. 3aBepuweHue paboTbl ¢ npuctaBkoun NPl

Mo OKOH4YaHWKM NpoBefEeHUs aHanu3a CHATb COCyA ANSA pacTBOpa peareHTa,
BbIINTb OCTaATOK, NPOMbITb M 3aMOfNHUTL AUCTUNNMPOBaHHOM Bogon (40-45
M), YCTaHOBUTb B AepxaTtenb Ha npuctaeke. Onyctntb 6apboTép peaktopa
B NYCTOW COCyA M HaxaTb KHOMKy «Jo3npoBKa» puc.67 Gonee 2 CekyHa.
JdoxpatbCa OKOHYaHUs NpoMbIBKW. [loBTOpUTb npouenypy 2-3 pasa.
MpoTepeTb 6GapbOTEP cHapyxu dunbTpoBanbHOM 6Gymaron. YCTaHOBUTH
peakTop M cocyn ANg pacTBOpa peareHTa B [OepXaTenu NpucTaBKu.
OTcoeanHnTb TPYOKY KIOBETbI, CHATb KIOBETY C OepXaTenem C roperiku.

HaxaTb pbl4ar GNMokMpoBkM MpucTaBku 5 puc.24 BHWU3, 3aABUHYTb KOpMyc
NpUCTaBKM A0 Lien4yka pblyara GrOKMPOBKW.

3akpblTb naHenb otceka 7 puc. 3 6noka Pl

BHUMAHUWE! [Ona koppekTHOW paboTbl NpuM CMeHe coCTaBa peareHTa
(BoccTaHOBUTENA) Heob6xoAUMO TLIATENIbHO NPOBOAUTH
NPOMbLIBKY CUCTEMbl AO3UPOBKU NPUCTABKU MNU NPOBOAUTbL
3ameHy Gapo6oTépal

Mopsgok  MpuUroToBneHUst  pacTBOpoB  Ans paboTel € nNpucTaBKow
npeacraeneH B [punoxeHuu.
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NMOPAAOK BbIKITIOMEHUA CMNEKTPOMETPA

Mo okoH4YaHMM paboT Ha crnekTpomeTpe Heobxoaumo:

3.3.9.1. I'Ip|/| ropdawem nnamMeHm onyCctuTb Kanunnap pacnblyiatena B CtakaH ¢ ANCTUI-

NUPOBaHHOW BOAOW Ha 3+5 MWHYT AN MNPOMbIBKA KamMepbl CMeLUeHus,
ropenkv M rmgposarsopa.

3.3.9.2. BblHYTb Kanunnsp u3 MNPOMbIBOYHOIO pacTBopa, noracutb nnams (dYepes

KOMMbIOTEPHYIO MNporpamMmmy).

3.3.9.3. BbINTU N3 KOMNbLIOTEPHOW MNpPOrpamMmbl, PYKOBOACTBYACH peKoMeHZAauusiMu

PM MO. MoateepanTb BbIKNOYEHWE npubopa.

3.3.9.4. 3akpblTb BEHTUNM Ha rasoBbiXx 0OannoHax. BbIkNYMTE KOMMpeccop,

BbIMYCTUTb BO34QYyX M3 pecuBepa KoMmrpeccopa WM Marucrpanu.

BHUMAHUE! Heo6xoaumo o06sizaTenbHO CcTpaBnuBaTb AaBrieHUWe U3

BO3AYyLWHOW MarucTpanu Ans YMeHblleHusi oGpasoBaHuA
KOHOeHcaTa B pecuBepe KoMmnpeccopa.

3.3.9.5. Bbikntouutb [K.

3.4.

OEACTBUA B 3KCTPEMAJIbHbIX YCITIOBUAX

BHUMAHUE! CoGniogeHve npaBun  3KcnnyaTauuMum cnekTpomeTpa,

3.4.1.

3.4.2.

3.4.3.

M3NOXEeHHbIX B HacTosiwem PykoBopcTBe, rapaHTupyet
6e3onacHOCTb Ha BCex 3Tanax €ero MuCnosib30BaHUA.
BO3HMKHOBEHME 3KCTpeMalnbHbIX CUTyauun BO3MOXHO
nubo Npu HapyweHWUM npaBun 3KCNiyaTauuum CnekTpo-
MeTpa, NM6o nNpuM BO3HUKHOBEHMU aBapUMWHbIX YCIOBUM
B MOMeELleHUuUn, rge HaxoautTca npubop.

Mpy BO3HUKHOBEHMM nOXapa WM BO3rOpaHWs B MNOMELLEeHUNn Heobxoammo
HemMeasleHHO npekpaTuTb paboTy Ha nNpubope M HaxaTb KHOMKY BbIKMOYEHUS
Ha nepegHen naHenn cnekTpomeTpa, cuctemHoro ©noka (1K, moHuTOpa
N nNpuHTepa. 3akpbiTb BEHTUNM BCEX ras3oBbiX OanfoHOB W BO34YLUHOM
mMaructpanu. Bblknounts komnpeccop. OTknouuTb  nNpubop, KoMMbTEp,
NPUHTEP M KOMMAPECCOP OT CETU, BbIHYB BUIKY unbTpa —yanuHutens «Mvnot»
N3 pO3EeTKM.

Mpn BO3HMKHOBEHUW B MOMELLEHUMU, [Oe HaxoguTca npubop, aBapuUrHbIX
cuTyauun B CUCTEME TennoBOAOCHAOXEHMs, KOTOpble MOryT MpPUBECTU
K nonagaHuvilo BOAbl Ha CNEeKTpoMeTp, HeobXxoguMMO BbIKNHYUTL NpUdop
cornacHo n. 3.4.1 n nepeHectn npubop B ApYyroe MNOMELLEHNE WM HaKPbITb
€ro BOOOHENPOHMLAEMON MNEHKON.

Mpn pe3koM MOBLILWEHUM BNAXHOCTU B MOMELLEHWUM, rae HaxoauTcs npubop
(Bbile 85 %), ero Heo6XoaAMMO BbIKIIOYUTL U MOMECTUTbL B BOAOHENPOHULIAEMbIA
yexon c cunukarenem. To ke camoe HeobxoauMMo caenatb MpU MOHWXKEHUU
TemnepaTypbl B MOMeLleHUN Hmxke +5°C.
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4. TEXHWHECKOE OBCINYXWBAHUE CIMNEKTPOMETPA

TexHnyeckoe o6GCnyXuMBaHME CMNEeKTpoMeTpa MNPOU3BOAMTCS B  MNpoLEcce €ero
aKcnnyaTauuMm Ha paboyem MecTe, TEM Xe MNepcoHanoM, KOTOpbl OCyLlecTBnseT
ncnonb3oBaHne npubopa No HasHaYeHUIo.

BbinonHeHne pekoMeHgaumn no TeXHMYECKOMY OBCnyXMBaHWIO, Haps4y C npasunamm
YCTAHOBKM W NOAroToBKM K paboTte, obecneumBaeT wucnpaBHOCTb npubopa u ero
FTOTOBHOCTb K MCMOSb30BaHWIO.

4.1. MEPbl BE3OMNACHOCTU

B npouecce TexHunyeckoro obcnyxuBaHus cnegyeTr cobnwogatb TE Ke  Mepbl
©e3onacHocTn, KoTopble ObiNM peKkoMeHAOoBaHbl ANs MOArOTOBKM CHEKTpoMeTpa
K mcnosnb3oBaHuio n.3.2.1.

4.2. NOPAANOK TEXHUYECKOIO
OBCJIIYXUBAHUA CIMNEKTPOMETPA

BbinonHsiemMble B xoae TEXHUYECKOro obcnymBaHusi npoueaypbl ykasaHol B Tabnuvue 7.

Tabnuua 7.
MyHkT | CopepkaHue Cnocob6 MepuognyHoCcTb
P3 |npoueaypsbl M NOpPAOOK BbINOJIHEHUA BbINONTHEHUA
4.2.1. |MNMpombiBKa MponyckaTb 4yepe3 Kanunnap
NoOnocTN Kamepsbl, B nnams ropenku 70 + 96 % pacTtBop MNepen kaxobiv
ropesiku n pacnbliMTens | 3TunoBoro cnupta B TedeHne 1+2 MuHyT | BbIKITIOYEHNEM
(npn pabote ¢ MuHepanusaTamu nrnameHu

OopraHMyeckux npoAyKToB), a 3aTem,

B TeyeHne 4+5 MUHYT — NPOMbIBOYHbIN
(dpoHOBLIN) pacTBOp WK
ANCTUIMIMPOBaHHY BOAY

4.2.2. |Ypanenue Hanéta conen |C MNOMOLLbIO NOCKyTKa MSATKOM Uepes kaxable
C MNOBEPXHOCTEN HEe BOPCUCTOMN TKaHW, YBRAXHEHHOW 6 + 8 yacos
BHYTPEHHEro ortceka 70 % pacTBOpPOM 3TWUMOBOro CnupTa paboTbl ropenku

LeHTpanbHOM cekuuu
N C NOBEPXHOCTU FOPENKM

4.2.3. |YpaneHue Hanéta conen | BbiNONHUTL C NOMOLLBID NOCKyTa
C NOBEPXHOCTU FMH3, MSFKOW He BOPCUCTOM TKaHW, 1 pa3 B mecsy,
obpalleHHbIX K ropenke |yBnaxHéHHon 70 % pacTBOpOM
3TUMOBOro CNMpTa,

3aTem NpoTepeTb NOBEPXHOCTb CYyXOW
TKaHbl0 U 06ayTb CTpyen BO3ayxa

C NOMOLLBIO CYyXOW PEe3VMHOBOW rpyLun
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OkoH4YyaHue Tabnuubl 7.

MyHkT | CopepxaHue Cnocob NMepuoanyHoCTb
P3 |npoueaypbl M NOPAAOK BbINOSIHEHUA BbINOSIHEHUS

4.2.4. |Yuctka ropernku Mpon3BEeCTU MEeXaHUYECKYd OYMCTKY Uepes
OT Hanéta conen OOKOBbIX NMOBEPXHOCTEN LUENENn 150+200 yacos
n rpaduTta (oTBEpPCTU B KpYrMbIX roperkax) paboTbl ropenku

C MOMOLLBI MOMOCKN TEKCToNuTa UNu | unu

NPOBONOKN, BXOoAuT B komnnekt 3UT npu MNosiBEHUn

puc. 71; paspbiBOB (hakena
[MpombiBKa roperiku CHaTb ropernky ¢ kamepsbl. [MpombITh nAamexm ropernki

ropernky nog cTpyen BoAbl, NPonyckas

BOOY 4epes ropernky B TedeHne 2+3

MUHYT. BbICyLUINTL ropenky B CyLUUNb-

HoMm wkady (He 6onee 70 rpag. C).

4.2.5. |YpaneHue OTNOXEHUN Mpun ropswem nnameHun aueTuneH — Mpn nosisneHuu
rpacduTa Ha Lwenm — 3aKMCb as30Ta NPOBECTU yaaneHue pa3pbIBOB dhakena
ropenku npu pabote rpacomMTOBOM KOPKM C MOMOLLBIO nnameHn BOOIb
C nnameHem OTBEPTKN CpedHero pasmepa wenm n ApKnx
aueTuneH/3akncb asota |OBMXEHUEM OT LeHTpa ropenku CBETALMNXCHA TOYEK

4.2.6. |lMpombiBka rugposaTtBopa | OTCTbIKOBaTb CIMBHYK TPYOKy 1 pa3 B Mmecsu,

OT KaMepbl CMeLLEHNs], NPONNTb Yepes nepeg

Heé 500 Mmn gMCTUNNMpPOBaHHOM BOAbI. ONUTENbHbIM
YoanuTe BOAYy U3 CIAMBHOW EMKOCTW, nepepbIBOM
OYUCTUTb KOpMyC M MNOACTaBKY B paboTte
rmgposarteBopa OT Mbifw.

4.2.7. |YganeHue nbin C nomoubto nockyTa ExxeHegenbHO
C HapyXHbIX cnerka yBnaXHEHHOW donaHenm
NOBEPXHOCTEN
crnekTpomeTpa

4.2.8. |YpaneHue nbinn C nomoubto nockyTa 1+2 pasa
C BHYTPEHHUX cnerka yBnaXHEHHOM donaHenm B Hepenio
noBepxHoOCTen B Groke
crnekTpanbHbIX namn

4.2.9. |3ameHa ynnoTHUTENbHOro | CHATbL ropernky, 3amMeHuTb KorbLo, Uepes 2000 yvacos
PE3NHOBOIO KOMbLa YCTaHOBUTb HOBOE KOSbLIO, BXOOMT paboTbl unu
Ha BbixogHOM natpybke |B komnnekt 3WUIM, BHOBb yCTaHOBUTb |MNpu OBGHapy>XeHun
Kamepbl CMelleHus ropernky puc. 72. HerepmMeTM4HOCTH

coeanHeHuns

KonnyectBo 3TWNOBOro cCnupTa, pacxoayemMoro 3a Mecsll
Ha TexHu4Yeckoe obBcryxuBaHue npubopa, He npesbiiaer 500 cmS.
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Puc. 71. MexaHn4yecKkass O4YMCTKa ropersiku

Puc. 72. 3ameHa YANOTHUTENbHOINo KoJibla KamMepbl CMeLleHUA
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4.3. OUEHKA LUWYMOB CIMNEKTPOMETPA

OueHka wWymMoB He saBnseTca obssaTenbHOW npoueaypon u - MoxeT  ObiTb
pekoMeHOoBaHa  TOMbKO  OMbITHbIM  MOMb30BaTENAM,  Xenawwum  NpoBecTU
yrnyGneHHyo AMarHOCTUKY COCTOSIHMA  npubopa.  OCHOBHble  BMAbl  LUYMOB
nepeyncnensl B n. 1.1.5.3.

[Ns OUEHKM LWYMOB MCMOSb3yeTCs WNPUHA «LUYMOBOW OOPOXKM» AD B rpacduyeckom

aKkpaHe puc.73. lNepen namepeHnem LNPUHbI «LLYMOBOW LOPOXKU» criefyeT BKIOYUTb
npnbop M NpPOBECTM ero HacTporky B cooTBeTcTBMM C n. 3.2.3.
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Puc.73. K oueHKe WYMOBOW AOPOXKU

AD — lMpVHA LIYMOBOWN [OPOXKM

[ns OuarHoCTUKM pasnnyHbIX cucTeMm npubopa OLEeHKYy LYMOB credyeT MNpoBOAUTb
Npu pasHbiX YCMNOBUSAX:

—  [namsa He ropuT, pacTtBop B pacnbifinTesrnb He I'IOﬂaéTCFI (XOJ'IO,D,HbIe UJyMbI) -
ONarHoOCTuKa 3]'IeKTp0HHOIﬁ CXeMbl 1 CrneKTparibHbIX namm,

— [Mnams ropuT, pacTBOp B pacnblnuTenb He noaaétcst (XOnoAHble LyMbl +
WYMbl MAMEHW) — AnarHocTvka paboThbl FOPerikn 1 rasoBoll CXEMb;

— nnamMmga ropuT, B pacnbiiuTenb NOOaETCA (POHOBLIN PacTBOP (XOSIOAHbIE
WYMbl + LWYMbl Nl@aMEHN + LWIYMbl FTOPESiKKU N pacnbiNUTenst) — AuarHocTuka
paboThbl pacnbiNUTens, OUeHKa npegena obHapyXeHus;

—  nnamsa ropuT, B pacnbinnTens NogaéTtcsa pacTBOpP WUCCNEedyeMoro anemMeHTa
[OCTATOMHO 6OMbLIOA KOHLUEHTpaUUM — [uardHocTuka HecTaburbHOCTH
paboTbl pacnbINUTENs, OLEHKa YyBCTBUTENbHOCTW.

Mpn yBenuUYeHUn ypoBHS LWYMOB, crnefyeT pPyKOBOACTBOBATbCHA PEKOMEHOaUnsaMMU,
npuBegEHHbIMW B NyHKTe 6.1. «XapakTepHble HeucnpaBHOCTM U MeTodbl WX
YyCTPaHEHUSI».
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4.4, OUEHKA YYBCTBUTEJIbHOCTWU CIMNEKTPOMETPA

OueHka 4yBCTBUTENBHOCTU Npubopa NPoBOAUTCA MO BESIMYMHE XapaKTepUCTUYECKON
KOHUeHTpauun n. 1.1.5.2. npu namepeHun ctaHOapTHOro pacTBopa C KOHLEHTpaumen
B AnanasoHe nponopuuoHanbHOro (SIMHEMHOro) y4yacTka rpagyvpoOBOYHOM KPUBOW.
Mo BenuumHe nornouweHnss paccumTbiBaetTcss Cxap U CpaBHMBaeTCs C TabnU4HbIM
3HayeHuemMm, npunoxeHne: PABOYUE TNAPAMETPbl U XAPAKTEPUCTUKMU
AAC «KBAHT-2MT», «KBAHT-2M1». [onyckaetca  yBenuvyeHve  3HaYeHus
XapaKTePUCTMYECKON KOHLIEHTPaLMM MO OTHOLLIEHUIO K TabnMyHOW BennynHe He Gornee
yeM Ha 30 %.

Hanpuwmep: N3mepsas  curHan  nornowieHust  ctaHgapTHoro  pactBopa Cu
KOHUeHTpaumn 0,1 mr/n  nonyyeHa BenuyuHa 0,026 6, npu atom
cornacHo (6) Cxap = 16,9 mMkr/n, a gonyctumoe 3HadeHune 19,5 mkr/n.

BenvunHa xapakTepucTMyekonM KOHLUEHTpauunm cBs3aHa C KadecTBOM paboTbl
pacnbinuTens, npu YycnoBuu npaBUITIbHOW HACTPoMkn npubopa. [dunarHoctvka Wu
HaCTpoKKa pacnblnuTena paccMoTpeHa B M. 6.2.

5. MOBEPKA CMNEKTPOMETPA

5.1. CnekTpomeTp nocTaenseTca notpebutento neBepeHHbIM B COOTBETCTBUMU
C yTBepXAEHHon «MeToauKOM nOBEPKM» W CBMOETENbCTBOM O MOBEpKe
yCcTaHOBreHHoro obpasua.

5.2. MexnoBepoyHblt nHTepBan — 1roa. lMoBepka AOMKHA MPOBOAUTLCS Takke
nocrne pemoHTa CrekTpoMeTpa, KOTOPbIA MOXET MOBMUSATb Ha ero MeTposio-
rmyeckme xapaktepuctuku. MoBepka He TpebyeTcst nocrne peMoHTa UM 3ameHbl
KOMMNbloTEpa WM MNpuUHTEpA.

6. TEKYLUMA PEMOHT

PekomeHgaumn paHHOro pasgena npegHa3HadeHbl AOnAa UX  peann3auunmn
cneunannctamm, OcCyLleCTBndArwmMMn 3KcCnjiyatauuio np|/|6opa.

BHUMAHUE: B cnyvae 3aTpyAHeHWHW, CBAI3aHHbIX C BbIIBJIGHUEM WU
yCTpaHeHMeM HeUCnpaBHOCTEM HACTOATENIbHO PEKOMEH-
AyeMm cBaA3aTbCA C npousBogutenem. B HekoTopbIX
cnyyasix HeKBanuM(UUUPOBAHHbLIA PEMOHT MNpuUBOAUT
K Cepb€3HbiM, 6onee AOPOrocTOAWMM HEUCNPABHOCTAM.
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TeKylWnin peMOHT CNeKTpoMeTpa 3aKio4aeTCs B BbIABNEHUN MPUYUH N yCTPaHEHUN
XapaKkTepHbIX HeucrnpaBHOCTEW. [lepevyeHb 3TUX HEUCNPaBHOCTEN U pPeKoMeHOauunn
no WMX yCTpaHeHUIO npuBedeHbl B Tabnuvue 8.

Tabnuuya 8.
NMPU3HAKU CnocCcob YCTPAHEHUA
HEUCIMPABHOCTU BEPOATHAA MPUHMHA HEUCINMPABHOCTHU

lNocne BKHOYEHUS
cuctemHoro 6noka MK
HeT MNpPepbIBUCTON
NOACBETKN KHOMKMU
BKIOYEHMs npubopa
Ha nepegHen naHenm.

He nogkntoyéH
kabenb USB.

[poBepuTb NoaknoYeHne
kabens USB.

lMocne HaxaTnsa KHOMKK
BKITHOHMEHMS NpepbIBUCTas
noacBeTka He MeHsieTcs
Ha MOCTOSIHHY!O.
OTcyTCTBYET LWYM
BEHTUNATOpA ra3aoBoro
6noka. icnonHuTenbHble
MexaHu13Mbl npubopa

He ycTaHaBnMBaloTCA

B HayanbHoe NosioXXeHve

1. OTcyTcTBYET
anekTponutTaHne npubopa

2. Bblwen u3 crtposi
CeTeBOM NpeaoxpaHuTenb

1. MpoBepuTb Hanu4yne
ceTeBoro kabens

UNN HanpsbkeHne B ceTn
no WMHAMKaUUW yanuHUTens
«MNNOT»

2. CBA3aTbCs C TEXHUYECKUM
oTAenom upMbl
npounssoauTens.

OTcyTtcTBYET CBA3b
mexgy MK n npmubopom

HenpaBunbHass HacTpowka
nopta CBs3u

MpoBepuTb MOPT CBA3U
N Hanuyue pparviesepa USB

Mpnbop He pearupyet
Ha komanabl [1K

Mporpamma «3aBucna»

Bbikntountb npubop, BbIATK 13
nporpaMmmel. Bkniountb npmbop.
3anyctutb MO.

1. YyscTBMTENBHOCTH
aHanusa CcHu3unachb
B HECKOIMbKO pa3s

2. Yxypwwunacb
CXOOMMOCTb pe3yrnbTaToB
npu M3mMepeHun
BbICOKMX KOHLEHTpauui

HenpaBunbHbIA pexum
paboTbl ropenku

MpoBepuTb NPaBUBHOCTb
NCMonb30BaHNA pexuma
«[ONOMNHUT. OKUCTIUTESbY

HeuncnpasHocTb JIMK

3amenuntb JMK

HenpaBunbHoe npoxoxaeHve

CBETOBOro Nyya
yepes nnams

OTblocTnpoBaTh
cnekTparnbHble namnbl
NpoBEpUTL NOMNOXEHNE rOpPeENKU
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MpooomkeHne Tabnuupl 8.

NMPU3HAKU BEPOATHAA MPUYUHA CNnocob YCTPAHEHMUA
HEUCNPABHOCTHU HEMCNPABHOCTU
YyBCTBUTENBHOCTb 1. 3acopeHue KpynHbIMU 1. MpoBeCTUN YMCTKY Wb

aHalim3a CHu3unnacb B
HECKOJ1IbKO pas3

Yxyawmnacs
CX0OMMOCTb
pesynbTaToB

npy n3mepeHun
BbICOKMX KOHLIEHTpaLui

YyacTMuamMu MM BOSOKHaAMM
HeMNbTPOBaAHHOrO pacTeopa
KaHana wvrmnbl pacnbinuTens
n (MnNn) KanunaapHou TpyobKku

2. HenpaswunbHas
HacTpovika pacnbinuTens

pacnbINTENs C MOMOLLbIO
npucnocobneHns

n3 komnnekra 3WI1.

MpoayTe KanunnsipHyto TpyoKy
cXKaTblM BO3AYyXOM

2. HactpouTb pacnbinuTernb
no pekomeHgaumsim n. 6.2
3amMeHnTb pacnbinuTernb

HenpaBunbHo BbIGpaH pacxopg
roptoyero rasa

Mo curHany nornoLeHus
OT CcTaHaapTHoro obpasua
BblOpaTb ONTUMAanbHbIA pacxon

HeBepHO BbIGpaH
TWN TOpKYeEro rasa

YCTaHOBUTb pPEKOMEHAYEMbIN
TN roprodero rasa

LWymbl nnamexn u
ropenkv yBenuynnucb
B HECKOIbKO pa3

3acopeHue
BHYTPEHHUX MOBEPXHOCTEN
ropernku

BbinonHuTte onepaunu
OYUCTKM TOpPEnKN COrfacHo
n.n.4.2.4-4.25 pasgena
“TexHnyeckoe obcnyxusaHue”

CropaHue B nnameHu
npumMmecen, cogepxalimxcsa
B 3arpsi3HEHHOM roptoYeM rase

3amMeHuUTb OansoH
C roplo4YMM rasom

Hanét xwupa
B KaHane pacnblimTens

Beectn B nnamsa 4vepes
pacnbinuTenb 3TUIOBbIN
cnmpt Ha 1+ 2 MUHYTHI

KonebaHusa curHana 6e3
nnameHun BO3pocnu B
HeCKomnbKo pa3

HeucnpasHocTtb JIMK
unn pentepueBon namnol

3aMeHUTb
CneKTpanbHyl nammny

MNosiBneHune
pa3pbiBOB MNIIaMeHU
“aueTuneH/3akncb
asoTa” BAONb Lenu
roperiku

HakonneHwne
OTNOXeHWn rpaduTa
Ha LWenu roperku

He raca nnamenu, yganutb
Harap ¢ MOMOLLbIO OTBEPTKU
cpenHero pasmepa

[nsa ncknoyeHns
CaMOMNPON3BONbHOIO ralleHus
nrameHun, YUCTKY BbINOMHATb
OT cepeauHbl Lenu
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OkoH4yaHue Tabnuubl 8.

NMPU3HAKU
HEUCTNPABHOCTH

BEPOATHAA MPUYUHA

CNnocob YCTPAHEHUA
HEUCIMNPABHOCTH

He BnaHo cBeveHus
cnvpanu npv nosopoTe
pblyara 6noka nogkura

He npoucxoaut nomkura
nnameHu

Buiwna mn3 crpos
cnvpanb 6noka nogxwura

CHATb ropenky, OTKpyTUTb
BMHT KpenneHus Koxyxa bnoka
nogxura, noBepHyTb 610K B
pabouyyto 30HY, CHATb KOXYX
0oCcrnabutb BMHTbI KpenmneHus
cnupanu, NpoM3BECTU 3aMeHYy.
OcyuwiectBuTb cH0OpKY B
obpaTHOM nopsiake .

3anax rasa
B npouecce paboTbl

(npn pabote

C nnameHem
nponaH / Bo3gyx cnabbin
3anax rasa B nepsble
CeKyHAbl mocne nogxura
He sBnsieTcs
HENCNPaBHOCTLIO)

HapyweHa repMeTn4HOCTb BocctaHoBuTb
BXOAHbIX ra30BbiX repMeTUYHOCTb ra3oBbiX
mMarucTpanen Maructpanewn
Bbixog n3 ctpos

A P 3amMeHnTb

YNIOTHUTENBHOIO KombLa
MexXay ropenkom

N naTpyokom

Kamepbl CMeLLeHUs

YNNOTHUTENbHOE KOSbLIO
Mn.4.2.9.

He npoucxoant
nogxura nrnamMmeHu

loptounn ras
He nocTynaet
B Kamepy CMeLleHns

HewncnpaBHOCTb peaykTopa

3arpa3HéH ras3oBblN LITYLEP
Kamepbl CMeLLeHNs

B rasoson marmctpanu
NPUCYTCTBYET BO34YyX

lMpoBepuTb rasoBble
KOMMYHUKaLmm

W JaBneHve roployero rasa
B GannoHe; npun pabote
C nponaHoBbIM 6GannoHom
€MKoCTblo 5 nuTpoB —
3amMeHuTb B6annoH

MpouncTnTb rasoBbliit
WITYUEep Kamepbl CMeELLeHUS
8 puc.8, 9 (npaBbin),
npeaBapuTenbHO CHATb
TPyGKY

Mnamsa 3aropaetcs
N racHeT BO Bpems
«OTXKUra» roperiku unm B
pexume «CcTabunmsaums»

Pacxogbl rasoB cragun
NnoaroTOBKN TFOpPEnKu
npu nogxure

3agaHbl He BEpPHO

MpoBepuTb COOTBETCTBME
3Ha4YeHUNn pacxogoB rasoB
Tabnuue 6

Cpabotan npegoxpaHu-
TeNnbHbIA KranaH - Npobka
Kamepbl CMeLIEeHUs

He cobGniogeHbl npasuna
paboTbl C ras’oBom
CMECbIO aLeTUneH-3akncb
asota

3amMeHnTb KranaH
Ha HOBbIA (BXOAUT
B coctas 3UIM)
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6.2 HACTPOMKA U OBCIYXUBAHUE PACMNbINUTENSA

BHUMAHUE! PacnbinuTenb ABRNSeTCA OCHOBHbLIM 35IeMEeHTOM aToMu3a-
TOpa, BIUAKOLWMUM HA YYBCTBUTENbHOCTb U CTaOUNBHOCTbL
npoBoAMMOro aHanusa. bonbWMHCTBO HeucnpaBHOCTeMN
pacnbinuTens CBA3aHO C HapylleHUWeM noJib3oBaTeniem
3KcnJyaTauMOHHbIX OrpaHU4YeHUM, yKasaHHbIX B n. 3.1.4,
3.1.5.,, a TakkKke C HeBbINOJIHEHUEM PpPaboT NnoO TexHu-
yeckomy obcnyxuBaHuio n. 4.2.1.

6.2.1. Mpn CHWKEHMM YYBCTBUTESNIBHOCTM HEOBXOAMMO NPOBEPUTL pacxoq Npodbl Yepes
pacnbinutTensb. 3HayeHne Ha MaHoMeTpe 6noka perynupoBkM OaBneHUs
pacnbinMTens 4omkHo 6bITb B Npegenax 1,8 - 2,0 atm puc.18. Npu aTom pacxoa
npobbl gormkeH 6bITb B npegenax 5,5 — 6,0 mn/muH. Ecnn pacxoa npobbl
MeHbLUe, HeobXxoauMO MNPOYMCTUTL  UIMY  pacnbuuMTens ¢ NOMOLLbIO
npucnocobnenna w3 3UMN. [Ona a3T10ro HeobxoguMMoO BbIKPYTUTbL NPOOKY
KanunnapHonW TPyOKW, OCTOPOXHO BbIHYTb Kanunnsp, NpPOBEpPUTb KayeCTBO
pa3BasnbLoBKU n LLeSTOCTHOCTb CUSTMKOHOBOTO Konbua, BCTaBUTb
npucnocobreHne B OTBEPCTUE UMbl U OCYLLECTBUTE OYUCTKY puc. 74.

MpoayTe KanUMNsSP C MOMOLIBbI PEe3VHOW Tpylwn. YCTaHOBUTb Kanunnsp
B pacnbinuTenb, 3akpyTUTb NPOOKY KanunnspHon Tpybku. Kanunnsp He gormkeH
npoBoOpayYnBaTbCs B pachbinuTene.

Ecnn NPOYNCTKa UrTbl HE Aalia MOJIOKUTENIbHbIX Pe3yribTaTOB PEKOMEHOYETCA
NPon3BECTU 3aMeEHYy pacnblJIATENA.

Puc. 74. Mpounctka urnbl pacnbiUUTENsa €C NOMOLbLIO NPUCNOCOGNeHus

BHUMAHUE: TonHas pa3bopka M HaAcTpoWKa pacnbinutenss MoXeT
ObiTb BbINOSIHEHA MPU YCNOBUU FNYyGOKOro NOHUMMaHUA
npuMHUMNa paboTbl U KOHCTPYKTUBHbIX OCOGEHHOCTEMN.
Mpu 3TOM wu3roToBUTENb He rapaHTUpPyeT MOMHOro
BOCCTAHOBJIEHUSI XapaKTepPUCTUK CMeKTpomeTpa.
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[ns cHATMA pacnbINUTens ¢ Kamepbl HEOOX0AUMO OTCTbIKOBATL TPYOKY noasoaa
okMcnuTens (HagaBWTb ykasaTeslbHbIM M OOnbLUMM NanbLUeM Ha PUKCUPYIOLLYHO
wanby wryuepa 4 puc.15, OAHOBPEMEHHO MNOTAHYTb 3a TPYOKYy B MPOTUBO-
MOSTIOXXHOM HanpaBfieHWWN), OTBEPHYTb YETbIPE BUHTA KPEMMEHNs pacnblnuTens u
BbIHYTb €ro, MOTSIHYB Ha cebs.

CHATb umnaktop 3 puc.15, OCTOPOXHO nogneB €ero OTBEPTKOM puc. 75.
BbIKpyTUTb NPOGKY KanunnapHOW TpyOKM, OCTOPOXHO BbIHYTb Kanunnsp puc.76.
BbIKpyTUTb TpW perynmpoBOYHbIX BUHTA 9 puc. 15 (nocnefoBaTenbHO BbINOMHASA
ANna Kaxporo BuHTa 2-3 obopoTa nNpoTMB 4acoBOW CTpernku) puc. 77. CHATb
wanby kpenneHusa nrmol 8 puc. 15. OCTOPOXHO BbIHYTb WAy K3 Kopnyca
pacnblnuTens.

Puc. 75. CHaTue umnakTopa

Puc. 76. CHATMe Kanunnspa
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Puc.77. CHATHe WanObl KpenseHUA WMbl

OueHnTb COCTOsIHME peTanen pacnblMTens, NPOMbITb, MNPOAYTb CXaTbIM
BO3YyXOM.

Puc. 78. Pacnbinutens B pa3obpaHHOM Bupae

OCTOpPOXHO BCTaBUTb WUry B KOPNyC pacnbinutend. YcCTaHoBWUTb LWanby
KpenneHuss WUrmbl WU HaXWBWUTb pPEryrMpoBOYHbIE BUHTHI. [locnegoBaTenbHO
Bpawas perynmpoBOYHble BUHTbI O0OUTbCA nNérkon dukcaumm Lwanobsol.
MpucTbikoBaTh TPYOKY nogBoga OKUCNMTEnst (BCTaBUTb OO ynopa B OTBEpPCTUE
wryuepa 4 puc. 15).
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lNocnepoBaTenbHO Bpallas perynmpoBOYHble BUHTLI MO YaCOBOMW CTperike Ha 2 —
3 obopota puc.79 pobutbca 3HaveHuss 2,0 aTM Ha MaHomeTpe Onoka
perynmpoBK/ [OaBrfieHUs1 pacnbiiuTend, nNpy 3TOM He AonyckaTb CUSTIbHOro
nepekoca Wanodbl KpenneHus Uribl OTHOCUTENIbLHO Kopnyca pacnbinuTens,
3TO MOXeT NPMBECTU K BbIXOA4Y M3 CTPOS POPCYHKU urnbl 6 puc. 15.

Puc. 79. Hactpouka pacxopa Bo3pgyxa

YctaHosuTb kanunnsap. MNposeputb pacxoq npobbl Yepes pacnbinuTens n. 6.2.1.
Ans yBenuyeHuna pacxoga npobbl Heobxoaumo BpallaTb PeryrnMpoBOYHbIE
BMHTbI NO 4YacoBOW CTperike, BCe TPW Ha OAWH M TOT Xe Yror, npu 3TOM
KOPPEKTUPYS 3HaveHuve [aBreHus BUHTOM 1 puc. 18 6Groka perynvpoBku
AaBneHus pacnbinutens (gasneHue OyageT Bo3pactath). [na yMeHblUeHUs
pacxoga npobbl BUHTbI BpaliaTb NPOTUB YacCOBOW CTPErnku, BCe TPU Ha OOMH
N TOT Xe Yron, Npy 3TOM KOPPEKTUPYsA 3HayeHue AasrieHus BuHTOM 1 6roka
perynupoBkM OaBneHnsa pacnbiuTtens (gasneHue OyaeT  yMeHbLuaTbhes).
YcTtaHoBUTL MMnakTop. [poBepuTb Ka4ecTBO pacnblfieHns (OTCYTCTBUE KPYMHbIX
kanens) puc. 80, npy HEOBXOAMMOCTU MOAKOPPEKTUPOBATL MOMOXEHME LIapuKa
nmnakTopa puc. 81 (Bpalwiasi BUHT, KOHTPONUPOBaTb Ka4eCTBO pacrblNeHus).
YcTaHoBUTL pacnbinuTenb U 3adukeMpoBaTb YeTbIPpbMS BUHTAMU KpenneHus.

OkoH4aTenbHas HacTpoWKa pacnblMTens NpOBOAUTCA C FOPAWMM MiaMeHeMm
N HaCTPOEHHbIM NPUBGOPOM MO curHany nornoweHns. BenuunHa abcopbumm
KOHTponMpyetca B rpaduyeckoMm 3dkpaHe puc. 54 (kHonka «[paduky),
Nno cTaHgapTHOMYy pacTBopy. Bpaluasi BUHTbI perynmpoBKu Lwanbbl KpenneHus
urnbl B Hebomnbwux npegenax (3+5 rpagycoB) Heobxoaumo Aobutbca
MaKCMMaribHOro CurHana norsfoLleHns, Nocne 3Toro NPoOBEPUTb pacxod nNpobsbl.

BHUMAHUE! Karteropuuecku 3anpeliaetcsi NpoM3BOAUTb PerynmpoBKy
pacnbinuTensa npu paéoTte ¢ NnaMeHeM aueTureH / 3aKUcb
asora.
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Puc.80. [lpoBepka Ka4yecTBa NblfieHUs

Puc. 81. PerynupoBKa MOJIOXXEeHMA MMNaKTopa
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7. XPAHEHUE

7.1

7.2

Mpn KpaTkoBpeMeHHOM XpaHEeHWUM CMNEKTPOMETP [AOMKEeH HaxoguTbCs B
3aKpbITOM MOMeELLEeHUN npu TemnepaTtype okpyxawwero Bosgyxa 10+35°C u
OTHOCUTENbHOM BRaXHOCTU He 6onee 80 % npu +25°C. B Bo3ayxe He OOMKHO
ObITb NPUMECEN, BbI3bIBAKOLLMX KOPPO3UIO.

Mpu onuTeNbHOM XpaHeHWUU CrNeKTPOMETP AOMKEeH ObliTb NMOMELLEH B 4exon
n3 nonuatuneHoson nneHkn no MOCT 10354 c¢ cunukarenem — ocylumMTenem
no NOCT 3056 B konuyectBe He MmeHee 0,8 Kr; Yexon OoMmkKeH BbITb repMeTUYHO
3aBapeH TennoBbiM WBOM. KoMNboTEP M NPUHTEP OO0SMKHbI XPaHUTLCA B CBOEN
3aBOACKON ynakoBke. CnekTpoMeTp [OMKEeH HaxOAUTbCS B  3aKPbITOM
NoMeLLEHN NMpU TemnepaType okpyxawuwero sosgyxa ot —20°C go +50°C un
OTHOCUTENbHOM BRaXHoCTU He Boree 98 % npu TemnepaTtype +35°C.

8. TPAHCINMOPTUPOBAHUE

CneKkTpoMeTp [AOMKEH TPaAHCNOPTUMPOBATLCA TOMBbKO B YNAKOBOYHOM  SILLMKE
M B TMONOXEHUU, onpeaensaeMoM MaHUNynsauMoHHbIM 3Hakom «Bepx. He
KaHTOBaTb» MpPW 3TOM CMEKTPOMETPUYECKNA BfIOK OO/MKEH OblTb MOMELLEH
B 4exon (cm. n. 8.2). [lepcoHarbHbIN KOMMbIOTEP W MPUHTEP OOSKHbI
TPaHCNOPTUPOBATLCA B WX 3aBOACKOM TPAHCMOPTHOM YMNaKOBKE.

CnekTpomeTp AonyckaeTcs TpaHCNOpPTUPOBAaTb KPbITbIM aBTOMOOWUIbHBIM 1
)XEeNe3HO4OPOXHbIM TpaHCNOpPTOM 6e3 OorpaHUYeHust CKOPOCTM M PacCTOSIHMS
B YCNOBMSIX, COOTBETCTBYIOLUMX KiMMaTtuyeckomy ucnonHenmoo XJ11,1
no NOCT 15150.

TpaHcnopTupoBaHue criegyeT NpouM3BOAUTL B COOTBETCTBMM CO CReAyoLwuMn
npaBunamMn NepeBO3KN Py30B:

—  “Obwme npaBuna nepeBO3KU PYy30B aBTOTPAHCMOPTOM”, YTBEPXAEHHbIE
MwuHasToTpaHcnoptom PCOCP, 1971 r. c nameHeHmsmu ot 21 maa 2007 r.

- “NMpaBuna nepeBo3kn rpy3oB”, usgatenbctBo “TpaHcnopt’, 1977 .

- “TexHu4eckne ycnoBusi NEPEBO3KU U KPeMNNeHus rpy3oB”, YTBEPXKOEHHbIE
MMC CCCP, 1966 r.

PacnakoBka cnekTpomeTpa nocrie TPaHCMOpPTUPOBaHUS Npu OTpuuUaTeNbHbIX
TemnepaTtypax [OSbkHa Mpou3BOoAMTbCA He paHee, 4yem 4epe3 10 uyacos
nocrne npebbiBaHNS B HOPManbHbIX KNMMaTUYECKUX YCMOBUSIX.
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MpunoxeHne 1

NOPAOOK MNMPUIOTOBIIEHUA PACTBOPOB
AnA nNPOBEPKU PABOTOCMOCOBHOCTU N ONMPOBOBAHUA
BJIOKA IPI' (TEHEPATOP PTYTHO - rMAPUOHbIN)

1. O6opypnoBaHue, Nnocyfna U peakTUBbl, UCMOJIb3yeMble
NpyU NPUroTOBIIEHUN OCHOBHbLIX U KOHTPOJIbHbIX PacTBOPOB:

1.1

1.2.
1.3.
1.4.

1.5.

1.6.

1.7.
1.8.
1.9.

1.10.
1.11.
1.12.
1.13.
1.14.
1.15.
1.16.
1.17.
1.18.

Becbl nabopaTtopHble, 2-0M Knacc TOYHOCTH, FOCT 24104,
C BepxHUM npepesiom B3sewmBaHna 200 .
Mepbl maccbl (rvpu), 2-o Krnacc TOYHOCTW, FOCT 7328;
onekTponnuTtka 6bIToBasi C 3aKpbITOW Crivpanbto FOCT 14919;
Konbbl MepHble HanuBHbIE:

2—- 25- 2, rOCT 1770;

2— 50- 2

2—- 100 - 2;

2—- 200- 2;

2— 250- 2;

2 —-1000 - 2.
MuneTtkn mepHble:

4(5)-1- 1, FOCT 20292;

4(55)-1- 2;

4(5)-1- 5;

4 (5)-1-10;

4 (5)-1-20.
CTtakaHbl:

H-1- 10 TXC, FOCT 25336;

H-1- 25

H -1 -100.
CtakaH4Mkn Ons B3BELUMBAHUA: CB, FOCT 25336;
Konbbl koHnyeckne KH -1 -50-29/32 TC FOCT 25336;
Kncnota asotHas, XY, d=1,42r/cm’, OCT 4461,
Kucnota consiHas, X4, d=1,19 r/cm®, FOCT 3118;

Kanun OByXpOMOBOKMUCIIbINA, X.4.,
Kucnota nnumoHHas, X4,

Hatpuin rmgpookuce, X4,

Hatpuin Gopruapug,

OnoBo pgpyxnopuctoe, X\,

®dunbTpbl 06e330neHHble  “CuHAA neHTa’.

Boga aguctunnuposaHHasd

rOCT 4220-75;
FOCT 3652-69;
rOCT 4328;

TY Ne 1-92-162-90;
OCT 3678;

FOCT 6709, unu GMANCTUNNMPOBAHHAS.

CuHTeTMYecKoe Mololllee CpPeAcTBO AN MbiTbs naGopaTopHOM nocyabl

(2r CMC pactBopsieTca B 1 nutpe BOAbl).
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CraHgapTHble obpasubl cocTaBa pacTBopa WMOHOB MeTanna
C MacCOBOW KOHLIEHTpauMeWn:

1.18.1. MbILWbSAK - 0,1 mr/cm®, rCO 3397,
1,0 mr/cm®, FCO 7237-96;
1.18.2. PtyTb - 1,0 mr/cm®, CO 3497;
1.18.3. CeneH - 0,1 mr/cm®, FCO 6076-91,
1,0 mr/cm®, FCO 5233-90;
1.18.4. CypbMa - 1,0 mr/cm®, FCO 6079-91.

"paHVLbl OTHOCUTENBbHOW MOrPELIHOCTU KOHLUEHTPaLUMM B yKa3aHHbIX Bbllle
(n.n.1.18.1+1.18.4) craHpapTHbIXx obpasuax cocTaBa pacTBOpa WOHOB
MeTanna coctaensaT + 1% npu goseputernibHon BeposiTHocT P=0,95.
[onyckaetca npuMeHeHWe cTaHAapTHbIX obpasuoB cocTaBa C ApPYrUMu
3Ha4YeHVSIMWU MacCOBOM KOHLUEHTpauum WOHOB MeTansioB Mpu YCroBun
obecnevyeHns NOrpelHOCTEN KOHLEHTPaUUU B MOMYYEHHbIX KOHTPOJSIbHbIX
pactBopax He 6oriee ykasaHHbIX B HacTOsLENn MeTOAuKe.

Mpn wucnonb3oBaHMM pPaACTBOPOB CTaHOAPTHbIX 0OpasuoB criegyeTr pPykoBOA-
cTBOBaTbCs TpeboBaHusimn GesonacHoctn B cootBeTcTBumM ¢ TOCT 12.1.005
n FOCT 12.1.007. Otxogbl, KOTOpble MOryT oOKasaTb BpeadHoe Aencteue
Ha paboTalLwmx n okpyxarLyo cpeny (MbiwbsK!) AOMMKHBI ObITb 00E3BPEXKEHDI.

2. MNopgrotoBka nocyabl

2.1

2.2.

HoByto mnn 3arpsisHeHHyto nocyay npombiTe pactBopom CMC (n.1.13), 3aTem
BOOONPOBOAHOM BOAOW: a MoOcCfie 3TOro npornonockaTb AUCTUNNIMPOBaHHOM
Bogon. HenocpeactBeHHO nepen UCMNONb3oBaHMEM MOCYAYy MNPOMbITb a30THOWM
KMCNOTOM KOHLIEHTpaumen lMOJ‘Ib/LlMS (65 Mn as3oTHOM KUCMOTbI MOMECTUTb
B MEPHYI0 KONBy BMECTUMOCTbLIO 1 NIUTP U AOBECTM A0 METKU AUCTUNNIMPOBAHHON
BOOOWN).

HoByto nocyay, NnpeaHasHayYeHHy AN XpaHeHUs pacTBOPOB C KOHLEHTpauuen
MOHOB MeTasnnoB MeHee 1 Mr/f NPOMbITb COrnacHo n.2.1, 3anofHUTL PpacTBOPOM,
noanexawum XpaHeHuto, BblaepXaTb He MeHee 8 4acoB, CnMTb pPacTBOp
M ononocHyTb 10 MN OUCTUNNMPOBAHHOW BOAbI.

3. NMpurotoBneHne ¢OoHOBLIX pPacTBOPOB

3.1.

Mpurotosnenne 0,02 % pacTtBopa NIMMOHHOW KUCHOTbI
B 2M pactBope a3OTHOW KUCIOTbI
(cboHoBbIN pacTBOop Ne 1)

0,2 r nMMOHHOWM kncnoTsbl (N.1.12) pacteopuTtb B 400-500 Mn gucTunnnpoBaHHON
BOAbl B MepHoW konbe BMecTMMOCTbo 1 nuTp, npunute 128 Mn a3oTHON
kncnotol (N.1.9), goBectn 06bLEM pacTBOpa 40 METKU OUCTUNNNPOBAHHON BOLOMN,
nepemMeLuaThb.
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MpurotoBneHne 2M pacTBopa a30THOM KUCNOTbI
(cpoHoBLIN pacTBop Ne 2)

128 mn asoTHow kucnotbl (N.1.9) NoMecTTb B MEpHYH Konby BMECTUMOCTbIO
1 nutp, goBecTn 06BLEM pacTBopa A0 METKM AUCTUINIMPOBAHHOM BOAOM,
nepemMeLLaThb.

Mpurotoenenue 0,2% pacTtBopa SIMMOHHOW KUCAOTHI
B 4M pacTtBope COnsiHOM KUCMOTbl (hoHOBLIN pacTtsop Ne 3)

2 1 nMMoHHoM kucrnoThbl (n.1.12) pacteoputb B 400500 M1 guCTMNNMpoOBaHHON
BOObl B MepHOW konbe BMECTUMOCTbO 1 nuTp, npunutb 324 M CONsIHOM
kucnotbl (n.1.10), goBectn 06BLEM pacTBOpa A0 METKM AUCTUNIMPOBAHHOM
BOJOW, nepemeLlathb.

MpuroToBneHne 6M pacTBopa COSIAHOM KUCMOTbI
(cpoHoBLIN pacTBOop Ne 4)

486 mn consiHon kucnoTbl (N.1.10) NOMEecTUTb B MEPHYIO KONBY BMECTUMOCTbLIO
1 nutp, goBecTn O6BLEM pacTBopa OO0 METKA AUCTURIMPOBAHHOW BOAOW,
nepemeLLaThb.

MpuroToBneHne 1M pacTtBopa CONAHON KMCMOTbI
(cboHoBbLIN pacTBOp Ne 5)

81mMmn consaHon kucnotbl (N.1.10) NOMeCcTUTb B MEpPHYK KOonby BMECTUMOCTbLIO
1 nutp, goBecTn O6BLEM pacTBopa OO0 METKA AUCTURIMPOBAHHOW BOAOW,
nepemeLLaThb.

MpuroToBneHne pacTtBopa LBYXPOMOBOKMUCIIONO Kanug
(cpoHoBbIN pacTBop Ne 6)

3.6.1. 4 r gByxpomosokucnoro kanma K,Cr,O7 (n.1.11) pactsoputb B 40+50 mn
ANCTUNNMPOBAHHOM BOAbI B MepHOM Konbe BmectumocTbio 100mMn, 3atem
poBectn 06bEM pacTBopa A0 METKM AUCTUNNMPOBAHHOW BOAOMW.

3.6.2. OtobpaTtb 50 M1 KOHUEHTPUPOBAHHOM a30THOM KucnoTbl (N.1.9) n 5 mn
pacteopa n.3.6.1, nepeHecTn B MepPHy0 Kofiby BMECTUMOCTbLIO 1 NUTp, 4OBECTH
06bEM pacTBOpa OO0 METKM OAUCTUNIMPOBAHHOM BOAOW, nepemMeluathb.

[MpuroToBneHne pacTteBopa OBYXPOMOBOKMWCIIONO Kanus
(cpoHoBbIN pacTBop Ne 7)

6,5 MIT KOHUEHTPMpPOBaHHOW a3oTHoW kucnoTbl (N.1.9) n 5 mn pacteopa n.3.6.1
NMOMECTUTb B MEPHy Konby BMecTUMOCTbo 1 nuTp, AoBecTn o6bEM pacTBopa
A0 MeTK/ AUCTUINMPOBAHHOW BOAOW.

4. MpuroTtoBrieHWe KOHTPOJIbHbLIX KanMOPOBOYHbLIX PACTBOPOB MbillbAKa

4.1.

MpuroToBneHMe OCHOBHOMO CTaHOAPTHOMO pacTBOpa MblbsKa

BckpbITb amnyny ctaHgapTHOro obpasua cocTaBa pacTBopa WOHOB MbILbSKA,
BblMMTb B CYXOW CTakaH, MEPHOMW nuneTkon oTobpaTb 5 Mn, nepeHecTu
B MepHyt Konby BmectumocTbio 100 mn, goBecTn OO METKM (POHOBbIM
pactsopoMm Ne1, nepemewwatb. BoigepxaTb B TevyeHun 8 4acos.

MaccoBas KOHUeHTpauus pactBopa 5wmr/n npu wucnons3oBaHun [[CO 3397
unu 50 mr/n npn mncnons3osaHun CO 7237.

CpoKk xpaHeHusi pacTBopa — 3 Mecaua.
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MpurotoBneHne paboyero cTaHAApPTHOrO pacTBOpa MbllbsKa
C MaccoBOW KoHueHTpauumen 0,5 mr/n

10 M OCHOBHOrO CTaHAApPTHOrO pacTBopa MbllWbska C MAacCOBOM KOHLEH-
Tpaunen 5mr/n unm 1 mMn OCHOBHOrO CTaHOApPTHOrO pacTtBopa C MaccoBOM
KOHUeHTpauuen 50 Mr/n nepeHecTn C MNOMOLUBbI MUMETKU B MEpPHYK Konby
BMectumocTtbto 100 mni, goBectm OO MeTKM OHOBbIM pacTtBopom Nel,
nepemMeLuaThb.

Cpok xpaHeHusa pacteBopa — 10 gHen.

MpurotoBneHne paboyero ctaHAApTHOMO pacTBopa MbllbsKa

C mMaccoBoWn koHueHTpauuen 0,1 mr/n

2 M1 OCHOBHOrO CTaHAapTHOro pacteopa Mblwbska (N.4.1) ¢ MaccoBOW KOHLEH-
Tpauunen 5 mr/n nnn 20 mn paboyero ctaHgapTHOro pacTteopa (n.4.2) nepeHecTu

C NOMOLLbIO MUNETKM B MEPHYIO KONBy BMecTumocTbto 100Mn, 4oBECTU 4O METKMU
doHoBbIM pacTtBopoM Ne1, nepemeluatb.

Cpok xpaHeHusa pactesopa — 10 gHen.

MpuroToBneHMe KOHTPOSMbLHOrO pacTBopa MbillbSAKa

C MaccoBon koHueHTpauuen 10 mkr/n

2 Mn paboyero cTaHAAPTHOrO pacTBOpa Mbllbsika C KoHUeHTpauuen 0,5 mr/n
NepeHecT! C NOMOLLbIO NMUNETKM BMECTUMOCTbLIO 2 M1 B MEPHYIO KONBy BMECTu-
MocTbto 100 mn, goBectM A0 MeTkn POoHOBLIM pacTtBopoM Ne2, nepemeluaTb.

Cpok xpaHeHust pacTtBopa — 1 [OeHb.

[MpurotoBneHne KOHTPOSbLHOIMO pacTBOpa MbllbsKa

C MacCoBOW KOHUeHTpauuen 8 mkr /n

8 Mn paboyero cTaHAApTHOrO pacTBOpa Mbllbska C KOHUeHTpauuen 0,1 mr/n
NnepeHecT ¢ MOMOLLLIO MUMNETKM BMECTUMOCTLIO 10 M B MepHYyto Konby BMecTu-
MocTblo 100 mn, goBectn 0O MeTKM (poHOBbIM pacTBopom Ne2, nepemelwiaTsb.

Cpok xpaHeHust pacTtBopa — 1 [OeHb.

MpurotoBneHne KOHTPONbHOIMO pacTBOpa MbllbsKa

C MacCoOBOW KOHUEHTpauuen 4 mxr/n

4 mn paboyero ctaHOapTHOrO pacTBopa MbllbsAka C KOHUeHTpauuen 0,1 mr/n
nepeHecTn C NOMOLLLIO MUNETKN BMECTUMOCTbIO 5 MST B MEPHYIO KOOy BMeCTu-
MocTbto 100 mn, gosBectn 4O MeTKM (poHOBbIM pacTBopom Ne2, nepemewiaTsb.

Cpok xpaHeHusi pactBopa — 1 AeHb.

[MpuroToBneHMe KOHTPOSBHOrO pacTBopa MbllbsKa

C MacCOBOW KOHUeHTpauunen 2 mxr/n

2mn paboyero craHOapTHOrO pacTBopa Mbllbska C KOHUEHTpauunen
0,1 Mr/n nepeHecT C NOMOLLbIO NMUNETKN BMECTUMOCTBIO 2 M1 B MEPHYIO
Kondy BmectumocTbio 100 mfi, JOBECTU A0 MEeTKM (POHOBbIM PacTBOPOM
Ne2, nepemeluats.

Cpok xpaHeHusa pacteBopa — 1 OeHb.
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[MpurotoBneHne KOHTPOSbHOMO pacTBOpa MbllbAKa
C MaccoBOW KOHUeHTpauuen 1 mxr/n

1 mn pabo4vero ctaHAapTHOro pacTBopa Mbllbsika C KOHUeHTpaumen 0,1 mr/n
NepeHecTn C NOMOLLbIO NMUNETKM BMECTUMOCTbLIO 1 M B MEpHY0 KOnby BMecTu-
MocTbio 100 mn, goBectn 0O MeTKM dpoHOBbIM pactBopoM Ne2, nepemeluatsb.

Cpok xpaHeHunsa pactBopa — 1 OeHb .

FpaHMUubl OTHOCUTENLHOW MNOrpewHOCTU KOHLUEHTPauuMn MbllbSAKa
B KOHTPOJbHbIX pacTBopax coctaBnsakwT * 3 % npu goBepuTenbHOMN
BeposaTHocTn 0,95.

"HyneBbIM" KOHTPOSbHBLIM PacTBOPOM ABNAETCA OHOBbLIN pacTBop Ne2.

5. MpurotoBneHne KOHTPOJSIbHbIX KanMGpPOBOYHbIX PAacTBOPOB CypLMbi

5.1

5.2

5.3

5.4

5.5

[MpurotoBrieHMe OCHOBHOMO CTaHOAPTHOrO pacTtBopa CypbMbl

C MaccoBoW KoHueHTpauuen 50 mr/n

BckpbITe amnyny cranHgapTHoro obpasua cocTaBa pacTBopa MOHOB CYpbMbl
(1,0 Mr/cmM®), BbINMMTb B CyXOi CTakaH, MEpHOiIl nuneTkoi oTobpatb 5 M,
nepeHecTn B MepHyt konby BmecTtumocTbto 100 mn, goBecTn OO0 MeTKM
doHoBbLIM pacTBopoM Ne 3, nepemeliaTb.

Cpok xpaHeHus pactBopa — 3 Mecsua.

MpurotoBneHne paboyero craHAApTHOrO pacTBopa CypbMbl
C MaccoBoW KoHueHTpauuen 0,5 mr/n

1 MN OCHOBHOro CTaHOApPTHOrO pacTBoOpa CypbMbl C KOHUEHTpauuen 50mr/n
nepeHecTn C MOMOLUBID MUMETKM BMECTUMOCTbIO 1 MM B KOHWYECKYH Kooy,
nobasutb 50 M doHoBoro pactBopa Ne4, 3akpbiTb 4acoBbIM CTEKOM W
npokunaTUTe 20 MUHYT. [NonyyYeHHbIn pacTBOpP KONIMYECTBEHHO MEPEHEeCcTn B
MEepPHY0 Konby BmecTumMocTbio 100 M, JOBECTU O METKM (DOHOBLIM pacTBOPOM
Ne3, nepemelaTb.

Cpok xpaHeHust pactBopa — 10 gHen.

[MpuroToBneHMe KOHTPOSIBHOrO pacTBopa CypbMbl

C MaccoBOW KOHUeHTpaumen 20 mxr/n

4 mn paboyero cTaHOapTHOrO pacTBopa CypbMbl C KOHUeHTpaumen 0,5 mr/n
nepeHecT C NOMOLLBbK MUMNETKM BMECTUMOCTLIO 5 M1 B MepPHyH Konby BMeCTu-

mocteto 100 mn, pgoBect OO0 MeTKM  POHOBbIM  pacTBopoM  Nej5,
nepemeLlathb.

Cpok xpaHeHusa pacTteBopa — 1 OeHb.
MpurotoBneHne KOHTPONbLHOIO pacTBopa CypbMbl
C mMaccoBon koHueHTpauuen 10 mkr/n

2mn paboyero pactBopa CTaHAAPTHOrO CypbMbl C KOHueHTpauuen 0,5 mr/n
NepeHecTn C NOMOLLBIO NMUNETKM BMECTUMOCTbIO 2MJS1 B MEPHYIO KONOYy BMeECTU-
mMocTbio 100 mn, goBectM A0 MeTkM (POHOBbIM pacTBopoM Ne5, nepemeluaTs.

Cpok xpaHeHusi pacTtBopa — 1 [eHb.

MpurotoBreHne KOHTPOSNbHOIO pacTBoOpa CypbMbl
C MacCOBOW KOHUeHTpauuven 5 mxr/n
1 mn paboyero cTaHOapTHOrO pacTBopa CypbMbl C KOHueHTpauumen 0,5 mr/n

NnepeHecT! C NOMOLLbIO NMUNETKN BMECTUMOCTLIO 1 M B MepHyo Konby BMecTu-
MocTbio 100 mn, goBect 0O MeTKM (poHOBbLIM pacTtBopom Ne5, nepemelwsaTtsb.

Cpok xpaHeHus pacTtBopa — 1 [OeHb.
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5.6 [lpurotoBneHne KOHTPOSIbHOINO pacTBopa CypbMbl
C MacCOBOW KOHUeHTpauuen 2 mkr/n
1 0 MST KOHTPOMBHOIrO pacTBopa CypbMbl C KOHUeHTpaumen 20MKr/n nepeHecTu

C NOMOLLbIO MUMNETKN BMECTUMOCTbO 10 M1 B MEpHyt0 Konby BMeCTUMOCTbIO
100 mn, poBectn OO0 MeTkM (poHOBbIM pacTtBopom Ne5, nepemeluatsb.

Cpok xpaHeHunsa pactBopa — 1 OeHb .

5.7 [lpurotoBrneHne KOHTPOSMbLHOrO pacTtBopa CypbMbl
C MaccoBOW KoHUeHTpaumen 1 mkr/n
5 M KOHTPOSIbHOIO pacTBopa CypbMbl C KOHUeHTpauuen 20MKr/n nepeHectn

C NMOMOLBLID MUNETKM BMECTUMOCTbIO 5 M B MepHy Konby BMECTUMOCTbIO
100 mn, poBectn OO0 MeTkM (poHOBbIM pacTtBopom Ne5, nepemeluatsb.

Cpok xpaHeHusa pacteBopa — 1 OeHb.

paHUUblI OTHOCUTENbLHOM MNOrpPeWwHOCTU KOHUEHTpauum CypbMbl
B KOHTPOJbHbIX pacTBopax coctaBnsawT * 3 % npu goBepuTenbHOMN
BeposTHocTn 0,95.

5.8 "HyneBbIM" KOHTPOSbHbIM pacTBOpOM ABnsieTcs poHoBbIM pacTBop Ne5.

6. anFOTOB.ﬂeHMe KOHTPOJIbHbIX KaﬂMGPOBOHHbIX pacTBOpPOB ceJieHa

6.1 [lpurotoBneHne OCHOBHOIO CTaHOAPTHOrO pacTBopa cefneHa
C MaccoBoW KoHueHTpauuen 50 mr/n
BckpbITe amnyny craHgapTHoro obpasua coctaBa pacTBopa MOHOB cCerneHa
(1,0 Mr/cmM®), BbINMMTL B CyxOoW CTakaH, MepHON nuneTkon oTobpaTb 5 mm,

nepeHecTm B MepHyl Konby BmecTumocTbio 100 My, OOBEeCTM [0 METKM
¢oHoBbLIM pacTBopoM Ne 4, nepemeluatsb.

Cpok xpaHeHus pacteBopa — 3 MmecAua.

6.2 [lpurotoBneHne paboyero cTaHOAApTHOrO pacTBopa cereHa
C MaccoBoW KoHueHTpauuen 1 mr/n

2 MJT OCHOBHOIO CTaHA4apTHOro pacteBopa ceneHa (n.6.1) nepeHecT ¢ NOMOLLBIO
NMNETKN BMECTUMOCTbLIO 2 M1 B MEPHYHO Koniby BmectumocTtbio 100 M, goBectu
A0 MeTku poHOoBbIM pactBopoMm Ne 4, nepemeluatsb.

Cpok xpaHeHusi pactBopa — 10 gHen.

6.3 [lpurotoBneHne paboyero cTaHOAApTHOrO pacTBopa cerieHa
C MaccoBon koHueHTpauuen 0,5 mr/n

1 M OCHOBHOIO CTaH4apTHOro pacTteopa cerneHa (n.6.1) nepeHecTn ¢ NOMOLLbHO
NMNEeTKU BMECTUMOCTbIO 1 M1 B KOHMYecKyto konby Bmectumoctbto 100 mn,
aobaBntb 50 Mn coHoBoro pactBopa Ne4, HarpeTb Ha 3SNeKTponnuTke B
TeyeHun 20+-30 MUHYT He OonycKas CUIMbHOIO KUMEHWUHA, NepeHecTn NonyYeHHbIN
pacTtBoOp B MepHyk konby BmectumocTbio 100 Mn, KOHMYeCKyto Konby wms-nof
pacTBOpa HECKOSbKO pa3 NpOMbITb HEGONbLLUMMKM NOPLUMAMU (POHOBOIO pacTeopa
Ne4 n nepeHectn B MepHyto konby. [loBecTn 06bEM Nony4yeHHOro pacteopa Ao
MeTKn poHOoBbIM pactBopoM Ne4, nepemeluats.

Cpok xpaHeHusa pacteBopa — 1 OeHb.
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MpurotoBneHne paboyero ctaHAapTHOroO pacTBopa cereHa

C mMaccoBon koHueHTpauuen 0,1 mr/n

10 mn pabo4yero craHOapTHOrO pacTBopa cefneHa C KOoHueHTpauuen 1 mr/n
NepeHecT C MOMOLLbIO MUMNETKU BMECTMMOCTbIO 10 MNT B KOHWYECKYHD KONby
Bmectumoctbto 100 mn, gobasutb 50 mn doHoBoro pactBopa Ne4, HarpeTb
Ha anekTponnutke B TedeHun 20+30 MUHYT He Aonyckasi CUNbHOIO KUMEHUS,
NnepeHecTn MnOSlydYeHHbI PacTBOP B MeEPHYyK Konby BmectumocTtbio 100 mn,
KOHMYECKYl0 KONOy M3-noA pacTBOpa HECKOSNbKO pa3 MpOMbITb HebonbLummun
nopuuamm c¢oHoBoro pactBopa Ne4 ©n  nepeHecTM B MEpPHyH KOnoy.
[oBectn 06bEM MONy4eHHOro pacTBopa A0 MeTKM POHOBbIM pacTtBopoM Ne4,
nepemMeLuaThb.

Cpok xpaHeHusa pacteBopa — 1 OeHb.
MpurotoBneHne KOHTPOSNbLHOrO pacTBopa CeneHa
C MaccoBoW KoHUeHTpauuen 20 mkr/n

4 mn paboyero crtaHgapTHOro pacTBopa cerieHa C KoHueHTpauuen 0,5 mr/n
NepeHecT C NOMOLLbI MUMNETKM BMECTUMOCTLIO 5 M1 B MEPHYHO KOnby BMeECTU-
MocTbio 100 mn, goBect OO MeTKM poHOBbLIM pactBopom Ne5, nepemewlaTts.

Cpok xpaHeHus pacteBopa — 1 AOeHb.
MpuroToBneHMe KOHTPOSNbLHOrO pacTBopa CeneHa
C MaccoBoW koHueHTpauuen 10 mkr/n

10 mn pabouero crtaHgapTHOro pacTBopa ceneHa € KoHueHTpauuen 0,1 mr/n
nepeHecT ¢ NOMOLLLIO MUMETKM BMECTUMOCTbIO 10 M B MepPHYIo Koniby BMeCTu-
MocTbio 100 mn, goBectn 0O MeTKM (poHOBbIM pacTBopom Ne5, nepemewsaTtsb.

Cpok xpaHeHusa pacTteBopa — 1 OeHb.
MpurotoBneHne KOHTPONbLHOrO pacTBopa CeneHa
C MacCOBOW KOHUEHTpauuen 5 mxr/n

1 mn paboyero cTaHOaApTHOrO pacTBopa ceneHa KoHueHTpauuen 0,5 wmr/n
NnepeHecTn ¢ NOMOLLLIO MUMNETKM BMECTUMOCTbIO 1 M B MEPHY Konby BMecTu-
mMocTbto 100 mn, gosectu A0 MeTkM (bOHOBLIM pacTtBopoM Ne5, nepemeliaTs.

Cpok xpaHeHus pacteBopa — 1 OeHb.
MMpuroToBnNeHNe KOHTPOSBLHOrO pacTBopa ceneHa
C MacCOBOW KOHUEHTpauuen 2 mxr/n

2 Mn paboyero CTaHOapTHOrO pacTBopa ceneHa C KoHueHTpauuwen 0,1 mr/n
nepeHecTm C TMOMOLbID MNUNETKU BMECTUMOCTbLIO 2MJST B  MEPHYK Konby
BMecTumocTbto  100mn, pgoBect [0 MeTkM OHOBbIM  pacTBopom  Ne5,
nepemMeLuaThb.

Cpok xpaHeHusa pacteBopa — 1 OeHb.
MpuroToBneHMe KOHTPONBLHOrO pacTBopa CeneHa
C MaccoBOW KOHUeHTpauuen 1 mxr/n

1 mn paboyero craHOapTHOro pacTBopa ceneHa c koHueHTpauuwen 0,1 mr/n
nepeHecTM C MNOMOLLbK MUNETKN BMECTUMOCTbIO 1 MST B MEpPHyH KOnby
BMecTMMocTbto 100 mfi, goBecT OO0 MEeTKM (POHOBbIM pacTBopoMm  Ne5,
nepemeLlathb.

Cpok xpaHeHusa pacteBopa — 1 OeHb.
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paHuUbl OTHOCUTENIbHOW MOrpPeLHOCTN KOHUEHTpauuu ceneHa B
KOHTPOJIbHbIX pacTBopax coctaBnAawT * 3 % npu goBeputenbHOMU
BeposaTHocTu 0,95.

6.10 "HyneBbIM" KOHTPONbHbLIM PacTBOPOM dABNseTcA (POHOBbIM pacTBop Neb.

7. MpuroToBneHMe KOHTPONbLHbLIX KanNUMOPOBOYHLIX PAaCTBOPOB pPTYTH

7.1 T[lpurotoBneHne OCHOBHOINO CTaHOAPTHOrO pacTeBopa PTyTU
C MaccoBOW KoHUeHTpaumen 50 mr/n
BckpbiTb amnyny crtaHgapTHoro obpasua cocTtaBa pacTBopa MOHOB PTYTU
(1,0 MrICMS), BbIMMTb B CYXOW CTakaH, MepHOM nuneTkon oTtobpaTtb 5 wmn,

nepeHecTm B MepHyl konby BmectumocTbto 100 Mn goBecTM A0 MeTKU
doHoBbIM pacTBopoM Ne6, nepemeluatsb.

Cpok xpaHeHus pacteBopa — 3 Mmecsua.

7.2 TllpurotoBneHne paboyero cTaHOapTHOrO pacTeBopa PTyTU
C MaccoBoW KoHuUeHTpauuen 1 mr/n
2 M1 OCHOBHOMO CTaHgapTHOro pacteopa pTyTh (N.7.1) nepeHecT C NOMOLLbIO

NUNEeTKU BMECTUMOCTbLIO 2 MST B MepHyto konby BmectumocTtbio 100 mn, goBecTu
A0 MeTku PoHOBbIM pactBopoM Ne6, nepemeruaTsb.

Cpok xpaHeHus pactesopa — 10 gHen.
7.3 [llpurotoBneHne paboyero cCTaHOapTHOrO pacTeBopa PTyTU
C MaccoBoW koHueHTpauunen 0,1 mr/n
10 mn paboyero craHgapTHOro pacTBopa pTyTU C KoHueHTpaumen 1,0 mr/n

NnepeHecTn ¢ NOMOLLLIO MUMNETKM BMECTUMOCTbIO 10 M B MEPHYIO KOnby BMeCTu-
MocTbio 100 mn, goBectn 0O MeTKM (poHOBbIM pacTBopom NeG, nepemewiaTsb.

Cpok xpaHeHusa pactesopa — 10 gHen.
7.4 [MpurotoBneHne KOHTPOSIbHOIMO pacTBopa pPTyTH
C MaccoBoW koHueHTpauuen 10 mkr/n
10 mn paboyero craHgapTHOro pacTtBopa pPTYyTM C KoHueHTpauuen 0,1 mr/n

NepeHecT! C NOMOLLIO NMUNETKN BMeCTMMOCTbIO 10 MN1 B MEPHYIO KOnby BMeCTu-
mMocTbio 100 mn, goBectu A0 MeTKM (POHOBbIM pacTBopoM Ne7, nepemeluaTsb.

Cpok xpaHeHusa pacTteBopa — 1 OeHb.
7.5 [lpurotoBrnieHne KOHTPONbLHOrO pacTtBopa PTyTH
C MacCOBOW KOHUeHTpauuven 5 mxr/n
5mn  pabGoyero craHgapTHOroO pacTBopa pTyTM KoHueHTpauwen 0,1 mr/n

NepeHecT! C NOMOLLbIO NMUNETKM BMECTUMOCTLIO 1 M B MEpHyo Konby BMecTu-
mMocTbio 100 mn, goBecTM A0 MeTKM (POHOBbLIM pacTBopoM Ne7, nepemeluaTsb.

Cpok xpaHeHunsa pactBopa — 1 OeHb .
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[MpuroToBneHMe KOHTPOSIbHOrO pacTBopa PTYyTU
C MacCOBOW KOHUeHTpauuen 2 mkr/n
2 Mn paboyero cTaHOapTHOrO pacTtBopa PTyTM C KOHueHTpaumen 0,1 mr/n

NepeHecTn C MOMOLLLIO NMUNETKM BMECTUMOCTBIO 2 MST B MEPHYIO KOOy BMeCTu-
MocTbio 100 mn, goBectn 0O MeTKM poHOBbIM pactBopom Ne7, nepemeluaTtsb.

Cpok xpaHeHunsa pactBopa — 1 OeHb .

MpuroToBneHMe KOHTPOSILHOrO pacTBopa PTYyTU

C MaccoBoW KoHueHTpauunen 0,5 mxr/n

5mn pabo4vero crtaHgapTHOro pacTtBopa pTyTM C koHueHTpauwen 0,01 mr/n
nepeHecT C MNOMOLLbID MUNETKM BMECTUMOCTbIO 5 M B MEpHyl Konby

BMecTMMmocTbto 100 My, goBecT OO0 MeTKM (POoHOBbIM pacTtBopom Neo7,
nepemMeLuaTb.

Cpok xpaHeHunsa pactBopa — 1 OeHb .

[MpuroToBneHMe KOHTPOSIbLHOrO pacTBopa PTYyTU

C MaccoBoW KoHueHTpauunen 0,2 mxr/n

2 Mn pabo4vero craHgapTHOro pacTteBopa pTyTM C koHueHTpauwen 0,01 mr/n
nepeHecTm C MOMOLLbIO MNUNETKM BMECTUMOCTbID 2 M1 B MEpPHY Konby

BMecTumMocTbto 100 mMn, [oBeCcTM [0 MeTKM (OHOBbIM pacTtBopoMm Ne7,
nepemeLlarthb.

Cpok xpaHeHusi pacTtBopa — 1 OeHb .

FpaHUUbl OTHOCUTENbLHOMW MOrpPeWwHOCTU KOHLEHTpauum pTyTH
B KOHTPOJbHbIX pacTBopax coctaBnsawT * 3 % npu aoBepuTeribHOMN
BeposTHocTn 0,95.

"HyneBbIM" KOHTPOSbHbIM pacTBOpPOM ABNseTcsa doHOBbIM pacTtBop Ne7.

8. MpurotoBneHne pacTBOpPOB peareHTa

8.1

8.1.1

MpuroToBneHne 1% pacTteopa MOAPOOKACK HATPUS

1r rmgpookucn Hatpua (n.1.13) pacteoputb B 50+60 MmN OUCTUNNMPOBAHHOM
BoObl B MepHon konbe Ha 100 mn, goBectm OOBLEM pacTBopa OO METKU
ANCTUNNIMPOBaAHHOW BOAOW, nepemMeluarhb.

MpurotoBnenue 4% pacteopa bGopruapuga HaTpus
(ana npoBepkn paboTocnocobHOCTM reHepaTopa
npu onpeaeneHnn cypbmbl)

4 r 6oprugpuaa Hatpus (n.1.14) pacteopuTb B MepHoun konbe Ha 100 mn B 1%
pactBope ruapookucn Hatpus (n.8.1), nepemewartb. PacTtBop BblaepXaTb
He MeHee OJHOro 4aca noj 4YacoBbiM CTEKNOM, MPWU HanMuuM ocadka Wnu
B3BELUEHHbIX YacTuy, — OT(UNbTPOBaTb, NEPEnUTb B MOMNITUIEHOBYHO OaHKy
C KPbILLKOW.

Cpok xpaHeHuss pactBopa — 1+ 2 Hepenu.
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8.1.2 T[lpurotoBnenue 2,5% pacTteBopa bopruapuaa HaTpus

8.2

8.3

(ana npoBepkn paboTocnocobHOCTM reHepaTopa
npv onpeaeneHun Mblllbsika)

2,51 6oprugpuaa HaTpma (n.1.14) pactBopuTb B MepHon konde Ha 100 mn B 1%
pactBope rugpookucu Hatpusa (n.8.1), nepemewwatb. PactBop BblaepxaTb He
MeHee OJHOro 4aca MOA4 4YacoBblM CTEKMOM, MpW Hanuuuum ocagka unu
B3BELUEHHbIX YacTul, — OTUNbTPOBATb, NEPENnUTb B MOMMITUNEHOBYIO OGaHKy
C KPbILLKOW.

Cpok xpaHeHusi pacTtBopa — 1+ 2 Hegenw.

MpurotoBnenne 1,5% pacteopa Goprugpuaa HaTtpus
(ans npoBepkn paboTocnocobHOCTM reHepaTopa
npyn onpeaeneHnn cenexHa)

1,5 6oprugpuaa Hatpusa (n.1.14) pactBoputb B MepHoun konbe Ha 100 mn B 1%
pacteope rngpookucn Hatpusa (n.8.1), nepemewatb. PactBop BblaepxaTb He
MeHee OJHOro 4aca o4 4YacoBbIM CTEKMOM, MpW Hanuuuu ocagka unu
B3BELUEHHbIX YacTul, — OTUNbLTPOBaTb, NEPEnUTb B MOMUITUNEHOBYIO GaHKy
C KpPbILLKOW.

Cpok xpaHeHus pactBopa — 1+ 2 Hedenw.

MpurotoBneHne 10% pactBopa ABYXII0PUCTOrO orioBa

(8ns npoBepkn paboTocnocobHOCTM reHepartopa

npyn onpeaeneHnun pryTn)

10 r gyxnopwuctoro onosa (n.1.15 ) pactBOpuUTb NPy KOMHATHOW TemnepaType
B 30 MN KOHUEHTpUpoBaHHOM congaHon kucnotbl (n.1.10), gobasutb 50 Mn
ANCTUNNMPOBAHHOW BOAbI, BblAepXaTb He MeHee ogHoro yaca. lNMpu Hannyum
ocagka wWnM B3BELWEeHHbIX YacTuy oTdunbTpoBaTb, gosectn o 100 mn
ANCTUNNMPOBAHHOM BOOOW, NepemMellatb. XpaHuUTb B MOMMITUIIEHOBOM nocyae
C KPbIWKOW uMnNu B nocyae M3 TONCTOro TEMHOro CTekna.

Cpok xpaHeHusi 2+3 gHs.
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MpunoxeHue 2
Pa6oTta c nporpammon yaanéHHoro noctyna TEAMVIEWER

Mpy HanuuMn nNOOKNIYEHUss K CeTU WHTEPHET WMeeTcs BO3MOXHOCTb
ynpaeneHus npubopom yepes ygané€HHbI JOCTYM, TO €CTb HACTPOMKY Nporpammbl
«KBAHT», gnarHocTtuky npubopa, a Takke obydyeHune un KoHcynbTaumm no MO MoxHO
ocywectBnatb ¢ noboro MK, nogknto4EHHOro K CEeTUM MHTEPHET.

Ona peanusaumm 3TON  BO3MOXHOCTM  HEOBXOAMMO  BOCMOSb30BATLCS
nporpammon TeamViewer, koTopas Haxoautca Ha aucke "C" MO «KBAHT» B nanke
«lMporpammbl Hanag4vmkar, NMBO ckayaTb € canTa https://www.teamviewer.com/ru/

YcTaHoBWUTE MporpaMMy Ha KOMMbloTep.

3anyctute dann TeamViwer_Setup_ru; B v i) D =

(| Io6po noxanosats B TeamViewer a

YnanéHHas NoAAEPKKa, AOCTYN K COBCTBEHHOMY KOMMLIOTEPY, KOHbEpeHLIM,
AEMOHCTPALYM

B oTKpblBLIEMCA OKHE
Bblbepnte Heobxogumble onuuu
N HaxmuTe KHomky «[aneey;

BeifiepuTe, ECNI XOTUTE NONYHMTB YAANEHHLIT AOCTYM K STOMY KOMMLIOTEPY NO3AHEE.
9 YcraHoBHTb TeamViewer 6yaeT ycTaHOBNEH Ha STOM KOMNbIOTEPE,

() 3anycrures TeamViewer 3anyckaeTcs B3 yCTaHOBKM.
[nsi 3TOr0 NPasa aAMMHNCTPATOPA HE HYXHbI.

Bbibepute
«JIn4HOEe / HeEKOMMEpPYECKOE MCMNOSb30BaHUEY,
HaXXMuTe KHonky «[aneey;

[TINokasaTe aononHuTenbHsIe HacTpoVikN 8.0.16642

MpuMnTE YyCnOBUS cornalleHus:; —

Bbibepute TMN ycTaHOBKM
N HaXMuTe KHOMKYy «[ OTOBOX.

Mporpamma 6yaeT ycraHoBneHa Ha Baw [K, Ha paboyem cTone
NOsSIBUTCSI MKOHKa MporpamMmbi:

Mocne 3anycka nporpammbl coobwuTe ID 1 naponb Ha KOMNbKOTEP, C KOTOPOro
OydeT ocywecTBnATLCA ynpaBneHue.

9 L
e
Mopkniouetue  [lononHutensHo  Cnpaska

BecnnaTHas nuUEH3MA (TONBKO HEKOMMEPHETKOe UTIoNb308aHMe) - Oner

Ynanéuxoe ynpaenenue

Paspewuts ynpaenexue YnpaenAaTe KOMNbLIOTEPOM
ID n naponb BbIBOOUTCSA B [MaBHOM OKHE o
nocre 3anycka nporpammbl — e
Baw ID A 548 340 567
-
Napons 8725 | O
(@ YaanénHoe ynpasneHie
. , () Nepenaya gaiinos
BeeauTe CEOJi NUYHbI Napons Ana AocTyna
K 3TOMY KOMNLIOTEPY W3 NI0GOH TOUKM
—
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MpunoxeHune 3
PABOYUE MAPAMETPbI N XAPAKTEPUCTUKU AAC «KBaHT-2MT» («KBaHT-2M1»)

e [T ox o |7 wam | e om | mavena
13 3 n-B

AneMeHT,

ANMHA BONHbI, (HM)
WupuHa wenu, (Mm)

Ag 328,1 0,25:0,5 A-B 0,3+0,4

Al 309,3 0,1:0,25 10+ 16 A-3A 15 400 50

As 193,7 0,25:0,5 18+ 20 A-3A 50; (0,05**) 300; (0,12**) 40

Au 2428 0,25:0,5 12+ 16 A-B 2:3 50 10 n-s
B 2498 0,1:0,25 30 + 40 A-3A 250 5000 800

Ba 553,6 0,1 25+ 35 A-3A 10 120 20 A-B
Be 234,9 0,25:+0,5 14+ 20 A-3A 0,3 8 2

Bi 223,1 0,5 12+ 16 A-B 7 150 10 n-s
Ca 4227 0,1+0,25 7+12 A-3A 0,4 7 2 239,9/200 A-B
cd 228,8 0,25:0,5 5:8 A-B 0,2 0,3 5 1 n-s
Ce 486,0 0,1:0,25 35+ 40 A-3A 50 000 100000 5000 520,0/2

Co 240,7 0,1 14 + 20 A-B 3 40 4 252,1/3 n-s
cr 357,9 0,25 11+ 14 A-B 1,5 +2 40 5 A-3A
Cs 852,1 0,25+0,5 35+ 40 n-s 2; 0,5 (3) 45 2; 10 (3) 455,5/150 A-B
Cu 324,8 0,25+0,5 7+ 10 A-B 0,4 +0,6 15 4 327,412 n-s
Dy 421,2 0,1 25 + 40 A-3A 30 300 50

Er 400,8 0,1:0,25 35+ 45 A-3A 30 260 40

Eu 459.4 0,1:0,25 25+ 35 A-3A 15 160 30

Fe 248,3 0,1 18 + 24 A-B 2+3 40 4 372,2/5

Ga 294,4 0,25 15+ 30 A-B 50 600 60 287.,4 A-3A
Gd 407,9 0,1 30 + 45 A-3A 1500 20000 1000

Ge 265,2 0,25 20+ 35 A-3A 100 800 150

Hf 307,3 0,1 30 + 40 A-3A 2000 12000 1500

Hg 253,7 0,25:0,5 6+8 A-B 40; (0,006%) 1000; (0,25%) 200 n-s
Ho 410,4 0,1 25 + 40 A-3A 30 400 100

In 303,9 0,25 8+ 14 A-B 10 120 20 n-s
Ir 264,0 0,1 25 + 40 A-B 300 500 100 208,9 A-3A
K 766.,5 0,1:0,25 12+ 20 n-B 0,3; 1 (3) 5 1 404,4/250 A-B
La 550,1 0,1 30 + 40 A-3A 2000 30000 5000

Li 670,8 0,1+0,5 4+6 A-B 0,4; 0,1 (3) 7 2 n-s
Lu 336,0 0,1 20 + 30 A-3A 600 4000 600 331,2/2

Mg 285,2 0,25+0,5 4+8 A-B 0,05 1,5 0,3 202,6/40

Mn 279,5 0,1 12 + 16 A-B 0,6 +1 18 1,5 403,1/8

Mo 313,3 0,1:0,25  22+35 A-3A 10 140 30 A-B
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dneMeHT,

ANWHa BOJIHbI,
WwupuHa wenu, (Mm)

Na
Nb
Nd
Ni

Pb
Pd
Pr
Pt
Rb
Re
Rh
Ru
Sb
SE
Se
Si
Sm
Sn
Sr
Ta
Thb
Te
Ti
TI
Tm

S<CNN<X<
= S o

(Hm)
589,0 0,1+0,25 5+8 0,2; 0,1 (9)
334,4 0.1 30 + 40 A-3A 2000
4925 0,1 35+ 45 A-3A 600
232,0 0.1 14 + 18 A-B 3
290,9 0,1 20+ 35 A-3A 100
213,6 0,5 20+ 30 A-3A 20000
217,0 0,25+0,5 13+ 16 A-B 2+3
247.6 0,1 16 + 25 A-B 3
495,1 0,1+0,25 40 + 45 A-3A 3000
265,9 0,25 22 + 30 A-B 20
780,0 0,1+0,25 12 + 20 n-s 2 (9)
346,1 0.1 30 + 40 A-3A 400
343,5 0,25 16 + 30 A-B 3
349,9 0,1 20+ 30 A-B 20
217,6 0,1 15+ 20 A-B 10; (0,1**)
391,2 0,1 20+ 35 A-3A 20
196,0 0,25+0,5 16 + 23 A-3A 70; (0,1%%)
251,6 0,1 30 + 45 A-3A 60
429,7 0,1+0,25 40 + 45 A-3A 500
224.6 0,1+0,25 14 + 16 A-3A 30
460,7 0,1+0,25 14 + 20 A-B 1
271,5 0,1 30 + 40 A-3A 1000
432,7 0,1+0,25 30 + 45 A-3A 700
214,3 0,25 10+ 17 A-B 10
364,3 0,1+0,25 20+ 35 A-3A 30
276,8 0,25 12 + 16 A-B 6
371,8 0,1+0,25 25 + 40 A-3A 15
410,2 0,1 30 + 40 A-3A 100
4925 0,1+0,25 25 = 40 A-3A 7
213,9 0,5 6+8 A-B 0,2+0,3
360,1 0,1 30 + 45 A-3A 400
356,7 0,1 35+ 40 A-3A 7000
318,5 0,1 25+ 35 A-3A 30
255,1 0,1 30 + 40 A-3A 1000

— METOJ «XOJIOJHOTO Iapa» ¢ TeHepaTopoM pTyTHO-TuaApuanbM (I'PT);

— MeTox Jneryuux ruapunos c¢ I'PI;

— mpemen OOHApYXEHHS;

— XapaKTepHCTHYEeCKas KOHLEHTPAaILHs;

— BEpXHsAS TpaHULa IPagydpOBOYHOTO rpaduka;

TUn MeTponoruyeckue xapaKkTepucTUKMU HdononHutenbHbIe BO3MOXHOCTU
)
bl N7 eI A7 RTTT T R

330,3/300
20000 1000
5000 500 463,4
40 4 341,5/2 n-s
800 50 A-B
120000 6000
50 10 283,3/2,5 n-s
60 10 244,8/1,5
6000 1000
500 100 A-3A
20 2 A-B
6000 500
50 10 A-3A
300 20 372,8 A-3A
120; (0,18**) 20 231,2 n-s
200 20
600; (0,2**) 20 A-B
1000 100
3000 300
350 40 235,5/2286,3/4 A-B, N-B
18 10 A-3A
8000 1000
8000 500
100 20 n-s
600 50
120 20 n-s
150 20
1800 400 412,8 407,7
40 5
4 1 307,6/4000 n-s
5000 1000
70000 5000 358,5/1,5
600 50
6000 600 400,9/2,5

(3)— ATOMHO-3MHUCCHUOHHBIA METOI;

— JOMOJHHUTENbHAs JUHHS, HM / OTHOCHUTEJIbHAS YYBCTBUTEIbHOCTB;
— A -3A - aneTuiieH — 3aKUCh a30Ta;

— A-B - anmeruieH — BO3ayx;

— [I-B — nmpoman — BO3ayX.
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