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BBEOEHUE

Hactoswee PykoBogcTBo NO  3aKcnnyataumm  NpedHasHayeHo  Ans
O3HAKOMJIEHUSA N, 3KChyaTUpyrwmux n  obcnyxmBarowmx aTOMHO—
abcopbumoHHbIn cnektpomeTp «KBAHT-2» (B ganbHenwem — cnekTpoMmeTp),
C €ero HasHayeHueM, YCTPOMCTBOM W nNpuHUMNoM paboTbl, npaBunamu
aKcnnyatauum,  ykasaHusMM N0 TPaHCMOPTUPOBAHUIO U XPaHEHMUI,
TpeboBaHnaMn Ge30nacHOCTU.

Ans nuu, OCYLUEeCTBRSOLWMX 3KChfyaTauuilo crnekTpomeTpa, Heobxoauma
crnepywollas chneumnanbHas NOAroTOBKa:

3HaHUsA B obnactn obwen xmummmn n omsmnkn B o0 bEMe nporpamMmmbl BbICLLETO
UNn cpegHero cneumanbHOro yy4ebHOro 3aBeaeHus:;

BnageHne nepcoHalsribHbiIM KOMMbHOTEPOM Ha YpOBHE MNOJIb30BATENA,

3HaHWe HacTtosiwero PykoBogcTtBa no akcnnyataumn, PykoBogctBa nonb-
30BaTens nporpammHoro obecneveHunss m PykoBoacTBa Mo aKcnnyataumm
Ofioka nNoaroToBKW ra3oB.

Jlvua, ponyuweHHble K 3KcnnyaTauum CnekTpomeTpa, AOSKHbl  NPOUTU
WHCTPYKTaX MO TexXHWKe GesonacHocTuM npu paboTe C aneKkTpoyCTaHOBKaMM
Ao 1000 B, 6bITb 00y4yeHbl NpasunamM MCnonb3oBaHNa 6annoHOB C ropYMMmn
razamu nog gasreHnem n TpeboBaHMsIM TEXHWKM Be3onacHocTu npu paboTte
C XUMWYECKMMU peakTUBaMW.
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1. OINUCAHUE U PABOTA

1.1. OMUCAHUE N PABOTA CIEKTPOMETPA

1.1.1. HASBHAYEHUE CINEKTPOMETPA U YCNOBUA ISKCIMNYATALUU

NonHoe HaMmeHoBaHue M o0603HauyeHue: CnekTpomMeTp aTOMHO-—
abcopbumoHHbin «KKBAHT-2», TY 4434 — 030 - 29903757 — 99.

CnekTpomeTp npeaHasHavyeH Ans  onpeneneHnss KONMMYECTBEHHOIO COAEpKaHUS
MeTannoB B pacTBOpax UX COMen B NPUPOAHbLIX BOAAX, B MPOMbILLSIEHHbIX CTOYHbIX BOAAX,
B pacTBopax — MMHeEpanua3aTax KOHCUCTEHTHbIX NPOAYKTOB, TEXHONOMMYECKUX U NPOYMNX
pacTBopax MO aTOMHbIM CMeKTpaMm MOrfowWeHNns U WUCNyCKaHUA C UCMNOfb30BaHNEM
nnaMmeHHou aTtomMu3aLuun.

OCHOBHble 06/1acTU NMPUMEHEHUSI CMEKTPOMETPA — KOHTPOSIb OOBLEKTOB OKpY»KatoLLEel
cpenbl (Boabl, Bo3ayxa, MO4YB), MULLEBbLIX MPOAYKTOB M Cbipbsi ANS UX WU3roTOBMEHUS,
MeauuMHa, HayvHble UccrenoBaHus.

Pabouve ycnoBusa akcnnyatauuum crekTpomeTpa:

— TemnepaTypa oOkpyxatwen cpedbl, °C +15 + + 25;

— MaKCuMalibHad OTHOCUTeJibHaA BIaXHOCTb

npu Temnepartype +25°C, % 80;
— aTmocoepHoe pasnenHue, Klla 84 + 107;
—  anekTponuTaHue

ceTb NepemMeHHOro Toka 220 B £10%, 50 'y
— notpebnsemas MOLLHOCTb He 6onee 100 BT
— pasmepbl crnekTtpomeTpa, MM, He 6onee _ 1010 x 510 x 450;
— Macca cnekTpomeTpa, ke, He Gonee 70.

KoHUeHTpaumnsa arpeccuBHbIX ras3oB M NapoB B aTtMocdepe MOMELLEHUs, rae HaxoauTcs
CNEeKTPOMETP, He [OSbKHa npeBblwaTb CaHUTapHbIX HOpPM Ang paboyen  30HbI,
yctaHoBneHHblx [OCT 12.1.005-88.
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1.1.2. TEXHUWHECKUE XAPAKTEPUCTUKU CNEKTPOMETPA

OnTuyeckana cucrema:

— OoAdHony4yeBad, OAHOKaHallbHaA.

Pexumbl (MeToabl) aHanusa:

— aTOMHO — abcopbunoHHbIn (AA);

— aTOMHO — abCOpPOUMOHHBIN C reHepaTopoM PTYTHO —rnapuaHeim (AA T'PI);
— aTOMHO — abcopOLMOHHbIN

C MPOTOYHO — MHXEKUMNOHHbIM KOHUeHTpupoBaHuem (AA MUK);
— aTOMHO — 3MUCCUOHHBIN (AJ).

Tunbl rasoBbIX cMecewn:

— BO3ayx / nponaH — GyTaHoBas CMeCb;
— BO34yX / aueTuneH;
— 3aKucb asoTa / aueTuneH.

MCcTOYHMKM nNUHenyaToOro cnekTpa:

— ChneKTparnbHble JaMrbl C NOJIbIM KaTOOOM.

KOppEKUMFl HeCeJieKTUBHbIX NnoMeX:

- ,D,eﬁTepMeBaFl laMmna C noJyibiIM Katogom (I/ICTO‘-IHI/IK CrnJjioWwHoro cneKTpa).

Tun MoHOoXxpomaTtopa:

— ANPaKUNOHHBLIN, C BOrHYyTON chepudeckon pewwetkon 40%40 mm,
1800 wt/mm.

Pacnbinurtens:

— MHEeBMAaTUYECKUN, KOaKCUarbHbIN.

YnpaBneHue:

— repcoHarnbHbIN KOMMblOTEP, NopT cBA3n USB 2.0.
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1.1.3. OCHOBHbIE MNMAPAMETPbl U XAPAKTEPUCTUKU

CnekTpanbHbln guMana3oH 185 + 860 HM;
CnekTpanbHoe paspeLlleHune He xyxe 0,5 Hm;
[lmana3oH onTu4eckom MMNOTHOCTU 0+36;
[lnanasoH u3MepeHus ontmyeckonm nnotHoctm 0,001+ 0,756

XapakTepuctuyeckas KoHUeHTpauus B pexume AA He Gonee:

ans meam 0,02 mr/n;
ana antoMmHusa 0,5 wmr/nm;
anst cBuHUA 0,07 mr/n.

Mpepen obHapyxeHus (No ypoBHIO 2c) B pexume AA He OGonee:

ans meau 0,0008 mr/n;
anga antoMuHus 0,025 wmr/n;
Ans cBUHUA 0,005 wmr/n.

Mpenoen obHapyxeHua (Mo ypoBHIO 2c) B pexume AA TPl He 6onee:

ONa MbllbsKa 0,0002 mr/n.

Mpenoen obHapyxeHusa (no ypoBHO 2c) B pexume AATIVMK He OGonee:
ana KagMmus 0,00004 wmr/n.

Mpepen obHapyxeHus (Mo ypoBHIO 2c) B pexume AD He 6Gonee:
ansa pyébunansa 0,003 mr/n.

[ononHuTenbHas MNOrpeLHOCTb Koppekuun oHOBOro ocnabneHus
npu cdoHoBoM ocnabneHnn go 0,56 He Gonee 4 %,

[ononHutenbHas NOrpeLHOCTb M3MEHEHUS KOHLEHTpaUUM Mpu M3MEHEHUMU
HanpsbkeHuss nutatowen cetm ot +10% po —10%

OT HOMWHAmNbHOro 3HayeHusi He Bonee 2 %.

Bpemsi rotoBHOCTH He ©onee 10 MuH.
KonnyectBo unamepeHun 3a 1 MWUHYTY 5 nsmepeHun.
Pacxog obpasua 0,5 mn/nam.
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OTHOCUTENbHbIE 3HAYEHUA CcpeaHnxX KBagpaTuyHbIX OTKMoHeHun (CKO) pesynbTaTtos
N3MEepPEHNs KOHLEHTPaLUMN, OTHOCUTESNbHbIE 3HAYEHUS CUCTEMaTUYECKON COCTaBMSOLLEN
norpewHoctn B AA pexunme He Bonee:

Tabnuua 1
CucremaTtunyeckas
KoHueHTpauus CKO, cocTaBnswowas
AnemMeHT dnemeHTa, % NOrpeLlHoCTY,

mr/n %

0,005 20 30

0,01 10 15

Cu 0,1 4 !
1,0 2 3

5,0 2 4

0,1 20 30

0,2 10 15

Al 2,0 5 !
10,0 2 3

50,0 2 4

0,02 20 30

0,05 10 15

Pb 0,5 5 8
5,0 2 4

10,0 2 4

OTHOCUTENbHbLIE 3HAYeHUs cpedHux KeBagpaTudHbIX OTKNoHeHun (CKO) pesynbtatoB
N3MEepEeHUsa KOHLEHTPaUMn, OTHOCUTESNbHbIE 3HAYEHUSI CUCTEMATUYECKOW COCTaBNSIOLLEN
norpewHoctn B AATPIT pexume He 6Gonee:

Tabnuya 2
CucremaTtuueckas
KoHueHTpauus CKO, cocTaBnsaoLwas
AnemeHT 3fieMeHTa, % norpewHocTy,

Mr/n %

0,001 20 30

0,002 10 15

As 0,004 7 10
0,008 5 10

0,010 5 10
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OTHOCUTENbHbIE 3HAYEHUs CpeaHuX KBagpaTUyHbIX OTKIoHeHun (CKO) pesynbTaToB
N3MEPEHNs KOHUEHTpaLNUN, OTHOCUTENbHbIE 3HAYEHMS CUCTEMaTMYECKOW COCTaBMSOLWEN
norpewHoctn B AA MUK pexnve He Gonee:

Tabnuuya 3
CucremaTunyeckas

KoHueHTpauus CKO, cocTaBnsowas

AnemMmeHT dNeMeHTa, % NOrpeLHoCT!,
mr/n %
0,0002 25 30
0,0005 15 15
cd 0,005 5 8
0,020 2 4
0,050 2 4

OTHOCUTEnNbHbIE 3HAYeHWA cpedHux KeBagpaTuyHbix OTKIoHeHun (CKO) pesynbtaTtoB
N3MEepPEeHNa KOHUEHTPaUnn, OTHOCUTESNbHbIE 3HAYEHUSI CUCTEMATUYECKOW COCTaBnsIoLEn
norpewHoctn B A3 pexunme He Boree:

Tabnuua 4
Cucremartnyeckasn

KoHueHTpauus CKO, cocTaBnsowas

AnemeHT 3neMeHTa, % MOrpeLIHoOCTH,
Mmr/n %
0,02 20 30
0,05 10 15
Rb 0,50 5 8
2,00 2 4
5,00 2 4

10
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1.1.4. COCTAB CIEKTPOMETPA

B coctaB cnekTtpomeTpa BXOAWT:

OMNOK CnekTPOMETPUYECKUN;
6nok nogrotoBkn rasos BIM-5M (Brr-rB, bBrr-AB);
rmapo3aTBop;

I'IepCOHaJ'IbeIﬁ KOMMNbIOTEP.

Komnnekrauusi CNeKkTpoMeTpa BKIIHOYaeT:

9KCMyaTauNoHHY0 AOKYMEHTauuto;
nporpammHoe obecneveHve (CD-guck);

KOMMMEKT CMEHHbIX M MOHTaXHbIX 4YacTemn;

KOMMMNEKT 3anacHbIX YacTen, MHCTpyMeHTa n npuHagnexHocten (3UMM).

D,OI'IOJ'IH UTENbHO MOCTaBMAKTCA:

nepcoHanbHbii komnbtotep (MK) *;
NPUHTEP *;
OJ1OK MOAroTOBKU ra3oB™;

wenesble ropenku (abcopbumd) ansa nnameHn aueTUneH — 3akucb
asoTa 1 nNponaH — Bo3ayXx;

Kpyrnble ropenku (3Muccust) ons nraMeHn aueTurieH — Bo3ayx W
nponaH — Bo3ayx;

PTYTHO — rmapuaHbin reHepatop Pr-111, 'PI-109%;
yCTpONCTBO BblibOpa ob6pasua YBO-03M (aBTocamnnep)*;
OMNoK NPOTOYHO — MHXEKUMOHHBbIN Bl — 03, BINA - 02 *;

Komnpeccop *.

N3nenna, oTMe4YeHHble 3BEe3[O04KOW,
NoCTaBnslTCA B WHOMBMAYaNbHOW TPAHCMNOPTHOM Tape
N ¢ cobCTBEHHOM 3KCMMyaTauWOHHOW OOKyMeHTaLuuen.

11
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1.1.5. YCTPOUCTBO U PABOTA
1.1.5.1.  NPUHUMN OEWUCTBUSA CNEKTPOMETPA

AHanunanpyembln pacTBOp Yepe3 BCaCbIBAKOLWNA Kanunnap nonagaeTt B NMHEBMaTUYECKUA
pacnbinutens (NynbBepu3aTop), Nocrne KOTOpOro B Buae aspo3onsd (B3Becu Kanesb
AnameTtpom o 10 MKkM) BBOAMTCS B Nnams ropenki. B nnameHn npoucxoguT ncnapeHune
XMOKOCTN C PacTBOPEHHbIMU B HEW COMNsiMM M aTomMu3aumsi (06pa3oBaHNe HEWTparbHbIX
aToMOB) onpegensemMoro aneMmeHTa. Takum obpasom, npoucxoaut obpasoBaHue
aTOMHOro napa.

Mpy aTOMHO—abCOPOLUMOHHOM aHanu3e yepes nnams, coaepxkallee aTOMHbI
nap, NpoOXoauT fy4 CBeTa, ANMHA BOJSIHbl KOTOPOro COOTBETCTBYET OAHOW M3 JIMHUK
PE30HAHCHOrO MOrfoLWeHNs onpeaenaemMoro anemMeHTa. VICTOYHMKOM Takoro MsnyveHus
ABMSETCA cnekTpanbHas namna ¢ nonbiM kKatogom (JIMK), kaTog KOTOpOM COOepXuT
onpegensemMblinl dfeMeHT. AHANUTUYECKUM CUTHANOM, T.€. BESIMYNHOW, HENOCPEACTBEHHO
namepsiemon npmbopom, SBMSieTCA onTuyeckas MNMOTHOCTb aTOMHOrO napa Ha JMHUK
pe3oHaHCHOro nornoweHns anemeHta A, OHa cBsi3aHa C KOHLUEHTpauuen 3aKOHOM
Byrepa-llambepTta — bepa (1):

A= kiCl (1)

roe k2 — nokasaTenb NOrMoLLEHUs
(3aBMCUT TONBKO OT CBOMCTB AA@HHOW PE30OHAHCHOW NINHUN);
C — KOHUeHTpauus;
/ — pnvHa onTuyeckoro NyTU M3ny4yeHWUst B NiameHu
(onpegensieTca ONMHOW LLENU TOPENKN).

MpumeyaHue: OnTnyecKko NNOTHOCTLIO Ha3bliBaeTCA OTHOWeHwue (2):
A=lIg(lo/1) (2)

roe Io v [ — WHTeHCMBHOCTbL ni3ny4vyeHma COOTBEeTCTBEHHO OO0 U nocrne
npoxoxaeHnsa CBeTOBOro Jny4da 4epes NOrnoLwarLWmm Crnou.

ABCONIOTHbIE 3HAYEHUSA KOHLEHTPAUUM BbIMUCNAKOTCS KOMMBLIOTEPHOW MpPOrpamMmmon
Nno KanubpOBOYHLIM KPUBbLIM, KOTOPbIE MOSy4aloT, NPOBOAA U3MEPEHUS aHaNUTUYECKOro
CUrHana Ha pacTBopax Cofied aHanu3upyemoro arieMeHTa W3BEeCTHOM KOHLEeHTpauuw,
nNpUroTaBnMBaeMbIX M3 CTaHOapTHbIX 0BpasuoB cocTasa.

Mpy aToMHO — aGCopOUMOHHOM aHanmn3e BO3MOXHO ABa pexuma paboTbl CcriekTpoMeTpa:

— 0e3 koppekuun cdoHoBoro ocnabneHusa (npucytcTByeT umsnydyeHue Tonbko JIMK
C NUHen4YaTbiM CNEKTPOM W u3nyyeHue nnameHu, namna D2 He wncnonb3yetcs),
onTuyeckasi NMAOTHOCTb BblyucnseTcs no copmyne (3):

A=Ilg(K/Us- Ugp) ©)

roe K — KoHcTaHTa,
Uyp — curnan wmanyyenus JMK,
Up — curHan vanyyeHuss nrnameHu

12
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— € Koppekumen c¢poHoBoro ocnabneHumsa (npucytcreyeT usnydeHue JIMNK
C JNWHen4aTbiM CNeKTpoM, u3nydyeHune nnamenn, namna D2 wncnonbsyetcs),
onTnyeckast NNOTHOCTb BbluMCAsieTCa no dopmyne (4):

A= 1g ((Upz-Us) / (Un-Us)) (4)

rae  Upz— curHan usnyyeHus namnbl D2;
U, — curnan wmnanydenus JIMNK;
Up — curHan umanyyeHus nrnameHu.

B nnameHn aTomusaTopa Hapsgy ¢ aToMaMu aHanu3npyemoro anemMeHTa, Kak npasuno,
NMPUCYTCTBYET HEKOTOPOE KOMUYECTBO APYrMX YacTuy, (MONekyr, kanenek BoAbl, TBEPAbIX
yactuy). 3a CYET NOrNOLEHNA WM paccesiHus cBeTa Ha 3TUX YacTuuax NpoucxXoauT
AONoSfiHUTENbHOEe ocrnabneHne npoxoAduwlero 4yepes artoMu3aTop WU3nyvyeHus. OITOT
3(hheKT Ha3bIBAeTCA HEATOMHbIM (HECENEKTUBHBIM) NornoweHnem (ocnabneHnem) ceeTa.
Moatomy mamepsiemas npnbopom onTuyeckas NAOTHOCTb A MMeeT ABe COoCTaBnsiowme,
ofHa K3 KOTOpbIX A aToMH. obycrnoBreHa aTOMHbIM (CenekTMBHbIM) MOornoweHnemM
(nonesHbIn curHan), a agpyrasd A HeaTOMH. — HEAaTOMHbIM (HECENEKTMBHbBIM) MOrMOLEHNEM
(napasnTHbIN cuUrHan, HeaTOMHOE MNOrMOLWEeHNe 4YacTo HasbiBaloT (POHOBbLIM). ATOMHOE
nornoLweHne NPonCXoauT B O4eHb Y3KMUX CheKTpanbHbIX MHTepBanax (wupuHon ~0,01 Hm),
a HeaTOMHOE — B 3HAYUTENbHO Bonee WNPOKNX (LLMPUHON B HECKOMNBKO HM). OTOT adppekT
ncnonb3yeTcs ANg Koppekumm (KoMneHcawlmm) HeaToOMHOMo nornoLweHus. [ns atoro Yepes
nnams, Hapsagy ¢ uanyvexdmem JIMNMK Ha aHanuMamMpyembli 3nemMeHT, NPonycKatT U3nyyYyeHne
MCTOYHMKA CNSIOLLIHOrO crnektpa — AgentepueBon namnbl. MoHoxpomaTtopom npubopa
N3 UN3Ny4YeHUs OeWTEepMeBON namnbl BblAENAETCA CchnekTpanbHbid WHTEpBan ~ 1 HM.
OTO M3ny4yeHne npakTU4ecku He nornowaeTcsa cBoboAHbIMM aTOMaMun aHanua3npyemoro
9NleMeHTa, HO norfnowaeTca 4acTvuamu, BNUSAIOWMMW Ha BENUYMHY HEaTOMHOro
nornoweHns. OnekTpoHHast cxema npubopa pasgenset nornoweHne ceseta oT JIMK u
AENTEepMeBON namnbl, a KOMMbKTEpPHas nporpamMmMa [AernaeT MnonpaBkKy Ha BeNUYUHY
N3MEPEHHOr0 HeaTOMHOro MOrfoWeHus.

Takon cnoco® KOMMNeHcaumnm HeaTOMHOro MOrfoWeHNa HasbliBaeTcs AenTepueBou
Koppekuunen coHa unu Koppekuuen coHoBoro ocnabneHmss. OTMeTUM, YTO HEeaTOMHOe
nornoweHne ocobeHHO CyLleCTBEHHO B KOPOTKOBOJSTHOBOM 4acTu cnekTtpa (npu gnvHax
BONH, MeHbLuMx 400 HM).

[Mp aTOMHO — 3IMMUCCUMOHHOM aHanu3e CBeT u4epe3 nnamsa He MponyckaeTcs,
a aHanmMTU4YeCKUM CUrHamoM SBMSIETCA  WHTEHCMBHOCTb  W3My4YeHUs  (3Muccum)
aTOMHOrO Napa Ha OOHOW M3 NUHWIA OnpeaensemMoro anemMeHTa. OTa UHTEHCUBHOCTb
nNponopuMoHanbHa KOHLEHTpauuMmM 3reMeHTa B UCCregyemMoM pacTtBope. 3HaveHus
KOHLIEHTpPaLMM BbIYUCNAOTCA KOMMNbIOTEPHOM NPOrpaMMon MO KanmbpOBOYHLIM KPMBbLIM,
KOTOpble MOfy4arT, NPOBOAA W3MEPEHUS WHTEHCMBHOCTU W3MNYyYEHWss Ha pacTBopax
conen aHanuanpyemoro afieMeHTa M3BECTHOW KOHLUEHTpauun, NpuUroTaBfMBaEMbIX W3
CTaHOapTHbIX obpasuoB cocTtaBa. AHANUTUYECKUM CUTHANOM SIBNAETCHA Pa3HOCTb Mexay
3HaA4YEeHUSIMU, NOJTYYEHHbIMU MPU U3MEPEHUN pPacCTBOpa, COOEPXKALLEro aHanuavmpyembli
anemMeHT n (poHOBOro pacTBopa, KoTopas NPonopumoHanbHa KOHUEHTpauum B aTOMHOM
nape (5).

F(C)=Upr-Uyp (5)

roe Up — curHan, nonyyeHHbl Npyv U3MEpPeHUM aHanu3nmpyemoro pacTBopa;
Up — curHan ¢oHoBoro pacrteopa.
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dyHKUMOHaNbHaa cxema crnekTpoMmeTpa npubopa nokasaHa Ha puc. 1.

Brok
CneKTpanbHbIX
namn

PoTo™

C Briok
NMPUEeMHNK

MOHOXpomMaTopa

? Atomuzatop
5
/

[a3opacnpe-
O6paseL, / aenvtenbHas

cucrtema
T v

OnNeKTPOHHbIN
> 6nok

T v

[NepcoHanbHbIn
KOMMbLOTEP

A

Puc.l. ®yHKUMOHaNbHaA cXemMa CneKTpomeTpa aToMHO—abcopb6unoHHoro «KBAHT-2»

1.1.5.2. OCHOBHbIE METPOJIOTMYECKUE XAPAKTEPUCTUKU

OcHOBHbIMU MEeTPOJIOTNMYECKMMUN XapPaKTEPUCTUKAMU CMNEKTPOMETPA ABJIAIOTCA.

XapaKkrepucTuyeckas KOHUEHTpaumua.  XapakTepucTU4eCcKoM  HasblBaeTCsa  Takad
KOHUEHTpauus onpeaensemMoro afieMeHTa B pacTBope, Mpu U3MEPEHUN KOTOPOW
CEneKkTMBHOE nornoweHne B nnameHn coctaesnset 1 % abcopbuum (0,0044
eavHuy, nornoweHns, bB). Xapaktepuctuyeckass KOHUeHTpaumsa onpegensiet
HaKNMOH KannbpoBOYHOM KPUBOWM U MO3BOMSAET OLEHUTb YYBCTBUTENbHOCTb
npubopa. XapakTepuUCTUYECKYH KOHLIEHTpauuio BbIMMCAKT no dopmyrne (6):

CXap = CpacT X 0,0044/14 (6)

roe A — 3Ha4yeHMe ONTMYECKOW MNOTHOCTHU;
Cpacr — M3BECTHad KOHUeHTpauuna uniMepdaemMoro pacrtbBopa.

Mpepen obHapyxeHus. Npegenom obHapy)KeHUs Ha3blBalOT KOHLIEHTPaLMIO 3fieMeHTa,
npu KoToponm ero Hannume B npobe OygeT oOOHapyXeHO C [OOBEPUTENBbHOWN
BeposiTHOCTbi0 0,95 M 4YMCNEeHHO paBHOM YABOEHHOMY 3Ha4YeHuto abCoNTHOro
cpedHeKBagpaTUYeCcKoro OTKIOHeHUa 2.

BOCI'IpOM3BOAVIMOCTb M3mepeHm?i. BOCI'IpOI/I3BO}J,I/1MOCTb XapakrepusyeTcd abcontoTHbIM

cpegHekBagpaTU4ecKMMm  OTKIMoHeHneM S (7) M OTHOCUTENbHbIM  CpefHe-
KBagpaTUYeCKUM OTKNOHeHnem Sr (8):

¢ = [Liza(AZ4)? (7)
- n-—1
rge Ai — pesynbTat €eguHNYHOro ornpenerneHnA,
A — cpeaHee 3HadveHue;
n — KOnn4yecTtBO MaparnnesibHbIX onpe,l:l,eneHl/I|7|.
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Sr=S/A ®)

CucrtemaTmnyeckasi NnorpellHOCTb U3MEPEHUMN. CuctemaTunyeckas NOrpeLUHoOCTb
onpegenseTca BeNMYNHOM OTKMOHEHUS CpedHero pesynbTata MHOFOKpaTHbIX
onpegerneHnn OT WUCTUHHOIO coAepXaHust anemeHTa B npobe. OCHOBHOM
NPUYMHON CUCTEMATUYECKOM MOrPELLUHOCTU SBMSETCS MNpPaBUbHOCTb MPUrOTOB-
NeHus CTaHdapTHbIX pacTBopoB. OTHOCUTENbHOE 3HaYeHWe CucTeMaTUyeckown
NOrpeLHoOCcT BblYNCNAT no dopmyre (9):

Ad=mod ((C-A)/C) x 100 % (9)

roe C — HOMWHanbHOE 3HAYEeHWE KOHLEHTPaLUM KOHTPOSIbHOrO pacTBopa;
A — cpeagHee apudmeTnyeckoe pesynbTaToB U3MEPEHUI KOHLEHTpaLuUu.

1.1.5.3. WYMbI NMPU PABOTE CINEKTPOMETPA

I'Ipe,qen 06Hapy>|<eH|/|9| n cnyqaﬁHaﬂ COoCTaBlJidloWand MorpelHoCTn CrnekTpomMeTpa
onpegenarnTca wWwymMamu, nNpucyTcTtBywowiMMn B COCTaBe aHaliMTU4ecKoro curHana.
Ha BEJIMHYUNHY LLIYMOB BIMAKT cneayrwmne napameTpbl:

— CcTabunbHOCTb N3ny4vyeHuna rnamnm;

CTabMNbHOCTb NIIAMEHMU;

noMexm n LWymbl (POTONPUEMHUKA;

— MOrPELUHOCTN PEerncTpupyoLen CUCTEMbI;

ctabunbHocTb paboTbl pacnbiMTensa u ap.

CymmapHasi MOrpewHoCTb U3MepeHUn MOXeT OblTb npeacTaBfneHa cnegyowen
dopmynon (10):

S= |(S: +S%+S5) (10)

roe Suc, Sa, Ssp — cTaHOapTHble OTKMNOHEHUA (NyKTyauuid UCTOYHMKA CBeTa,
aToMusaTopa (ropernka, pacnbinuMTenb, rasoBas CUCTEMa) W SNEKTPOHHOro
PErMcTpUpYyHoLLIEro YCTPOMCTBA, COOTBETCTBEHHO.

CtabunbHocTb CneKkTpasribHbIX namMn n permcTpunpyroiero yCTpOI‘/'ICTBa MOXHO OUEeHUTb Npu
BbIKITlO4EHHOM MnamMeHun, ogHako OCHOBHbIM MCTOYHMKOM LUYMOB ABIIAETCA aTOMU3ATOP.
NMnama aTto gMHamuyeckasa cuctema, reomeTpuna mn crexmomeTpud KOTOpOIZ MeHAeTCA
B LWWPOKMX nNpepenax, rae XapaKTepHbl JoKalibHble TeMnepaTtypHble nepenaabl,
Typ6yJ'IeHTHOCTb noToka u T.n. JT10 npmBoanT K N3SMeHeHuo COBCTBEHHOro MOrnoweHns
nameHn n MrHOBEHHOWN KOHUEeHTpauumn cBOOOAHbIX aTOMOB, a B UTore K POCTY 3Ha4YeHUA
CTaHOapPTHOIo OTKITOHEHUA.

PerynapHoe TexHuyeckoe o0OCnyXuBaHMe W CBOEBPEMEHHAA 3aMeHa [eTarnemn
aTtommusaTopa Mo3BONSET MPUBECTU 3HAYEHWE CYMMapHOW MOrpeLlHOCTU K BennvMHam,
3asBreHHbIM B TY Ha cnekTpomeTp.
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1.1.5.4. YCTPOWCTBO CMNEKTPOMETPA

O6wwmin BMO cnekTpomeTpa MNokasaH Ha puc. 2

Puc.2. O6wun Bup npumbopa

1 — OnoK cnekTpanbHbIX Nnamm,;
— rasoBbli 6510K;

— Bnok MoHoxpomaTopa;
OMnOK 3NEKTPOHHbIN;

— aTommu3aTop;

— namna JIMK;

N o o~ W DN
[

— namna Doa.
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Bua npmubopa cnepegn nokasaH Ha pwuc. 3.

8 14 13 7 6 3
- ] -
| |

i
| |
9 T@% RARC KBRHT—-2

|
I

10 1 2 11 5 12 4

Puc.3. Bwuag npubopa cnepegu

1
2
3
4
5
6
7
8
9

10
11
12
13
14

— onopa,;
— OCHOBaHMUE;

— OTKMObIBAKOLAACA Kpblllka 6noka crnekTpanbHbiX namn;
— NaHenb rasoBoro Onoka;

— atomMu3aTop;

— 3alUNTHOE CTEKMNO aTomMu3aTtopa;

— LUUTOK;

— KpblllKa MOHOXpOMaTopa;

— NaHenb 3NeKTPOHHOro 6nokKa;

— KHOMKa BKI4YeHust npmbopa;

— CTOMNVK;

— 3aLUMTHBIN KOXYX;

— y3en nogkura nnameHu;

— 6nok perynnpoBKku gaBneHua pacnbinntena

0
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Bua npubGopa c3agu nokasaH Ha pwuc. 4.

6
] ]
0O 0O O 0 0 0 0 0 0O O
5
4

Puc.4. Bwug npubopa c3aau

naHesnb NoAKIt4YeHNA ra3oBblX MaFMCTpaﬂeﬁ;

BbIBO 3a3€MJ1IEHUA CNEeKTpOMeETpa,

pasbEéMm MOAKMYEHMs cunoBoro kabens;
pasbEMbl NOAKMIYEHUs gononHuTeneHbiX yctpoucte (MPIM, YBO);

— pas3bEéM NOAKMIYEeHNs rMapo3aTBopa;

o O~ WODN PP
|

— pa3bEéM NOOKIYEHUS MHTepdencHoro kabens.

Puc. 4a. MapkupoBKka npubopa
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KOHCTPYKTUBHO CNEKTPOMETP BbINOMHEH B MeTannuM4yeckoM kKopryce no 6ro4yHon cxeme
Ha MaCcCUMBHOM OCHOBaHMMW, KOMMOHOBKA npubopa npeacTaBneHa Ha puc.2.

Kapkac cnektpomeTpa cobpaH Ha NUTOM MEeTanIM4Yeckon nnmMTe — OCHoBaHuu 2 (puc.3),
nmerowen 4vetolpe onopbl 1 ana ycraHoBkn npubopa B YCTONYMBOM FOPU3OHTaNbHOM
nonoxeHnn. B UeHTpanbHOW 4acTu pacnosiokeH aTtommusatop 5 C rasoBbiMU
MarmcTpansaMmu u ysnom nogxura 13, ctonuk gns npo6 11, 3awmTHbIN KOXYX 12, a Takke
ABepLa ¢ TOHMPOBAHHbLIM cTeksioMm 6. LLMTOK 7 1 cTekno 6 npegHasHayeHbl Ana 3awmThl
ornepatopa OT BO34eUCTBUSA YIbTPadMONeToBOro W3ny4yeHns nnaMeHn Wu CHWKEHUS
BMUSHUS  OKpPYXalLMX BO3AYLWHbLIX MNOTOKOB Ha CTabunbHOCTb dakena ropenku
aTtoMmusaTopa.

B npaBon yactu npubopa HaxoauTcs Gnok cnekTpanbHbix namn 1 (puc.2), B KOTOPOM
pacronoxeHa Typenb Ha 6 no3vuun, agepxaTtenb OeATepueBON Namnbl U 3NIEMEHTHI
ONTMYECKOM CxeMbl. Brok cnekTpanbHbIX NnamMmn 3akpbIT KpbiwKkon 3 (puc.3), NonoxeHue
KPbILUKA B OTKPbITOM COCTOSHUM pukcupyeTca rasoBbiM  nudptom. [log  6Gnokom
CrneKkTpanbHbIX flamn HaxoamMTcsa ra3oBbl 6nok 2 (puc.2). bnok cnepean 3akpbIT NAHENbIO
4 (pnc.3). MNogknoveHre rasoBbIX MarMcTpanen ocywecTBnseTcs K wryyepam naHenn 1
(pnc.4) Ha 3agHen Kpbllke ras3oBoro ©Onoka B COOTBETCTBMM C  BbIMOSIHEHHBIMU
obo3HaveHnsMu.

B neson uvactm npubopa HaxoauTcss Onok MoHoxpomartopa 3 (puc.2), 3MEMEHTHI
OMTMYECKOM CXEeMbI, aTUYUK NSIaMeHn U POTONPUEMHUK. BIioK 3aKpbIT Kpbllwkon 8 (puc.3).

Mog 6nokoM MOHOXpoOMaTopa PachoOfIOXEH SNEKTPOHHbIN Onok 4 (puc.2),3aKpbiThbIN
naHenbio 9, Ha KOTOPOM pacrnofioXeHa KHomMka BKNYeHus npubopa 10. Ha 3agHen
Kpbllke 6noka pacnofioXeHbl: BbIBOA 3asemnieHuMss npubopa 2 (puc.4), pasbém
NoAKmntoYeHnsa cunoBoro kabensa 3, pasbeéMbl MOAKMYEHUS AOMOSHUTENbHBIX YCTPONCTB
4, pa3bEéM rmgposaTBopa 5 M pasbEM NOAKMYEHUs nHTepdencHoro kabens 6.

[nsa obecneyeHnss 3awmTbl Kopryca OT BO3OEWCTBUS MapoB KWUCMOT MeTannuyeckue
AeTanu CrnekTpoMeTpa MOKPbITbl MOPOLUKOBOW 3Marbio.

1.1.5.5. PABOTA CNEKTPOMETPA

CseT, msnyyaembin katogom cnektpanbHon namnbl (JIMK) 6 (puc.2), yctaHoBNEHHON
B Typenb, MNpoxogs 4epe3 OnNTUYeckue afemMeHTbl 6roka chnekTpanbHbix namn 1,
dokycmpyeTcs B MNflaMEHW rasoBOM TrOpernikn artomusaTtopa S, nuTaHue namnbl
OCYLLECTBNAETCS BbICOKOBOSIbTHbIM MCTOYHMKOM, a CBEYEeHWe Katoda nogaepxuBaeTcs
npoTekaHnemMm CTabunbHbIX WMMYNbCOB TOKa. YacTb cBeTa, W3MNy4aemoro KaTtoaom
aentepueBon namnbl (D2) 7, Nnpoxoasa 4Yepes3 Mnonynpo3payvyHoe 3epkano U OnTUYecKue
anemeHTbl 6noka, Takke OKycMpyeTcs B MNfaMeHu rOpernku aTomusaTtopa, OAHaKo
UMMYNbCbl TOKa NpoTeKarLwme Yyepes KaToa AenTepmeBor nammbl CMeLLEHbI MO BPEMEHU
oTHocuTenbHo JIMK. Takum obpasom B mMomeHT cBeuveHus JIMK penTtepueBas namna
noraweHa M HaoboOpOT B MOMEHT cCBeyeHus pentepueBon namnbl noraweHa JIMK.
BenuunHbl curHanoB obenx namn 3anoMUHAKOTCA PErnCcCTPUPYHOLLUM YCTPONCTBOM.

[OpeHune akena ropenku atommsatopa 5 noggepxmBaeTcs roprouMm rasom (npona,
aueTuneH) n okucnutenem (Bo3ayx, 3akncb a3ota), COCTaB CMECU perynmpyeTcsi ra3oBbiM
6nokom 2. B nnama 4yepes pacnbinuvtens nonagaeTr pacTBop npobbl B BUAE aspo3on4,
rae npu temnepatype 1900+3000°C (B 3aBMCUMOCTM OT NPUMEHSEMON CMECU roproYero
rasa M OKUCNMTENs) MpOMCXOOUT WCNapeHue pacTBoOpuTeEns, TBEPLOro BeLlecTBa WU
anccoumaumsa conen Ha MoHbl. B pesynbTtaTte aTmMx npoueccoB obpasyeTcs aTOMHbI nap.
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Mpun npoxoxaeHun nsnyydyenHmsa ot namn JIMNK n D2 yepes nnamsa NnpoucxoauT CenekTUBHOe
norrnoweHne ceeta aToMamMu aHanm3npyemoro dfieMeHTa Ha AfMHEe BOSHbI UcrnyckaeMown
cnekTpanbHon namnon (nornoweHue ceeta JIMK), HecenekTMBHOE nornoweHne ceeTa
(nornoweHne cBeta D2), BbI3BaHHOE HanuMynem B pacTBoOpe Mpobbl HEKOTOpPOoro
KonuyectBa [ApyrMx 4Yactuu (MOnekyn, kanenek BoOAbl, TBEpAblX YacTuu), a Takke
paccesiHue. [lMpowegwmn Yyepes nnamsa cBeT (POKYCUPYETCH OMTUYECKMMU 3dreMeHTammu
BGnoka MoHoxpomaTopa 3 Ha ANdPaKLMOHHOM PELLETKE, rae U3 obLero nanyvyeHmns namn,
nnaMeHn N OKpyXaloulero NpPOCTPaHCTBa BblAENAETCH Y3KUA CnekTparbHbIn MHTepBar,
COOTBETCTBYHOLUNA JIMHMM NOTSOLEHNA aHanM3npyemMoro anemMeHTa, KoTopbli nonagaet
Ha CBETOYYBCTBUTENbHbIA 3nemMeHT (poTonpuémMHUK) rae npeobpasyetca B INEKTpuU-
yeckun curHan. lNonagas B 3MeKTPOHHbIM ONoK 4 curHan, cogepXxalimin MHgopMaumto
06 mn3nydeHun nnamenu, namn JIMK n D2, oTomnbTpoBbIBAaETCA OT NOMEX, YCUNMBAETCS
Nno YpoOBHIO M NpeobpasyeTcs B LUGPOBON KOA, KOTOPLIN Yyepe3 nHtepdenc nepenaértca
Ha nepcoHanbHbIN KOoMMbloTep. [lporpamma  ynpaBneHus no3BonsieT npeacTaBuTb
0bpaboTaHHy0 NepcoHarnbHbIM KOMMLIOTEPOM WHAOPMauUuio B yaobHon dopwme.

Ana y4éta n3ameHeHnn onTUYECKMX CBOUCTB NIlaMeHu U BIUSIHUA coCTaBa pacTBoOpUTENs
Ha pe3ynbTaTbl U3MEPEHUs ONTUYECKON MIIOTHOCTU, Nepes N3MepeHnem aHanuanpyemoro
pactBopa MpoM3BOAMTCA U3MepeHMe (POHOBOro pacteopa (He coaepxallero
aHann3nMpyemMmoro aremMeHTa), BblpaXeHue Ana nocTpoeHUs KanMbpoBOYHOW 3aBUCUMOCTU
nmeet Bug (11):

Dk = Das - Dg (11)

rae Dx — aHanuTuyeckuit curHan Ansi NOCTPOEHUs: KanMbpoBOYHbIX 3aBUCUMOCTEN,
D; — curHan aHanusvpyemoro pactBopa;
Dy — curHan doHoBoro pacrteopa.

KannmbpoBoYHble 3aBMCUMOCTM MOIyYaloT MYyTEM M3MEPEHMS C MOMOLLBIO CMeKTpoMeTpa
3HayeHuin Dk Ons pacTBOpPOB C 3apaHee M3BECTHOW KOHLUEHTpauueln aHanuM3npyemoro
anemeHTa, NMPUroTOBMNEHHbIX U3 CTaHAapTHbIX 06pasuoB cocTaea. Bug kanmbpoBo4yHo
3aBMCMMOCTU M €€ HaKIoH onpepaensieTcs:

—  KoahduumeHTOM nornoweHna Ha MCronb3yemMon aHanmTUYeCcKOW IUHWUWU;
— CnekTpanbHbIM COCTaBOM W3fly4eHUSI UCTOYHUKA CBeTa,

—  OU3MYeCKUMN U XUMUYECKMMU CBOMUCTBaAMWU pacTBopa,

—  OdEKTUBHOCTBIO pacnbIIMTENS,

— Twunom ropernku, 30HOM MNfiaMeHn, B KOTOPYK BBOAUTCS al3po30/Sib

— TemnepaTypon B 30HE (OOKYCUPOBKW W3Ny4EHUSI UCTOYHWUKOB CBETA.

OTn akTopbl, NpW MNPaBUIbHON OpraHn3aunm WU3MEepPeHun ONs AaHHOro anemMeHTa
ABMAKOTCA CTabWUMbHBIMM B TeYeHMe [OCTaTOYHO ASIMTENbHOrO0 BPEMEHU (HEeCKOSNbKO
mecsueB). OpHako Ana onpeaeneHnsa  BIIMSAHUSA  BblLUENEPeYNCreHHbIX  aKTOpOB
pekoMeHayeTcs nepeq nNpoBedeHVMEM aHanu3a U B npouecce NpoBeAeHUs U3MepeHUn
NpoBOAMTbL  Mpoueaypy  YTOYHEHUs  KO3huuMeHTa  HaknoHa  KannmbpoBOYHOM
3aBUCMMOCTWN. 3Ha4YeHUs 3TOro KoadduUUMeHTa MOryT YTOYHATLCA MO OQHOMY pPacTBOpY
C N3BECTHOM KOHLEeHTpauunen.
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1.1.6. MAPKUPOBKA U NMIIOMBUPOBAHUE

MapkupoBKa cnekTpomeTpa HaHOCUTCSA Ha 3aAHIO naHenb 65oka cnekTpanbHbIX Namn
(puc. 4a) n copepxut crneayroume OaHHble:

— P® r. MockBa;

— HasBaHue npeanpuaTUa — N3roToBUTENS —
(OBwecTBO C OrpaHMYEeHHOMW OTBETCTBEHHOCTLIO)
000 «KOPT3Kp;

— 3HaK yTBepXAeHud Tuna cpeacrea U3MepeHud;
— HanmeHoBaHne wun3gennd,;

— 3aBOACKOM HOMep;

rog WM3roToBJIEHUA.

nJ10M6V|pOBaHV|e CneKTpoMeTpa ocyuecTBndeTcda npeanpunatTmemMm — mn3rotoButTeriem
nnn npeacraBuTeneM npeanpuAaTna — USrotoBMUTENA.

Mnom6bl ycTaHOBMEHBI:

— OnoK cnekTpanbHbIX famn nepeaHsasl naHenb rasoBoro 6Groka — 1 wr;
— 3aQHA9 naHenb rasoBoro 6noka — 1 wr;
— 3adHsAs naHenb 3NeKTPOHHOro 6roka — 1 wr.

1.1.7. YNAKOBKA

YnakoBKa cnektpoMmeTpa nMpOM3BOAUTCA B WHOUBUAYASbHYIO TPaHCMOPTHYK Tapy
B COOTBETCTBMM C KOMMMEKTOM TMOCTaBkM WU TpeboBaHMAMU  KOHCTPYKTOPCKOWN
AOKyMeHTauun. B Tapy BKnagbiBaeTCsi YNakOBOYHbLIM JIUCT, COAepXallnin nepedeHb
BJTOXKEHHOrO MMyLlecTBa W OOKYMEHTauMM C yKasdaHueM AaTbl YNakoBKM W MNOLMUCHIO
OTBETCTBEHHOr0 3a ynakoBKy nuvua. Kpbiwka Tapbl nnombupyetca B OBYX MecTax.
YnakoBka K un npuHTEpa nNpomsBoaMUTCS B MX 3aBOACKYHD TPaHCMNOPTHYHO Tapy.

MapkupoBka TpaHcnopTHon Tapbl BbinosiHeHa no OCT 14192,

Ha Tapy HaHeceHbl MaHUNynsauumoHHble 3Haku: «Bepx. He kaHTOBaTb», «boutcsa
cbipocTn» N «OCTOPOXKHO, XPYNKOey.
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1.2. ONMUCAHUE N PABOTA
COCTABHbIX YACTEN CMEKTPOMETPA

1.2.1. ONTUYECKASA CXEMA

@ 8 8 7 6 3 4 1
E,«-«l/-\\f\f e \/ =

‘ lopenka / ?/ \/ | I'I;Mna SETRAnEnEA
| 5 75 | Helrepnenei

N
a1
Aﬁ

{i¥

MoHoxpomarop
MIA-3

- ___a

Puc.5. OnTtunyeckasa cxema npubopa

npeaHasHayeHa ansa opMMpoOBaHNA CBETOBOIrO NMyTU OT UCTOYHUKOB
nanyyvexus 1, 2 (puc.5) yepes obnactb POKyCUPOBKM HaL ra3oBO ropernkon (7) K BXOGQHOWM
wenm MOHOXpomaTtopa (9). OnTtunyeckas cxema npudopa npueegeHa
Ha puc.5. OnTuyeckass cxema COCTOWUT:

—  WcToyHuk nuHenuyaToro crnektpa — namna crekTpanbHasi ¢ MonbiM KaToaoM
Ha aHanuM3upyemblii anemMeHT 1;

—  WCTOYHUK cnnoLwHoro cnektpa - ,D,e|7|Tep|/|eBaﬂ namna c nonbiM Katoaom 2;

— CeeTogenutenbHasa nnactuHa 3;

— KonnekTtopHble nuH3bI 4;

— [Ownadparmbl 5;

— KoHpgeHcopHas nuH3a 6

— JInH3bl BXxogHOro o6bekTMBa MOHOXpomartopa 8.

[na ucknioyeHus noTepb cBeTa B yJ'Ipra(bI/IOJ'IGTOBOM AvanasoHe §KMH3bl OMNTUYECKOn
CXeMbl MN3IroToBJiIEHbI N3 KBapLEBOIo CTeKna.

CeeTogenutenbHoOe 3epkano MMeeT MOKpbiTue, obecneunBarollee 3afaHHble 3HaAYeHUS
KO3(PPULUMNEHTOB OTpaxKeHUss U nponyckaHus B AnanasoHe 190 + 450 Hm.
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1.2.2. BJIOK MOHOXPOMATOPA

npegHasHayeH [ns  BblOeNIeHUS  Y3KOro  CneKTparbHOoro
WHTepBana, COOTBETCTBYIOLLEro OAHOW W3 NnMHMK nornoweHna (abcopbumsa) wunu
McnyckaHus (aMuccuda) aHanuanpyemoro anemeHTta. bnok coctout u3 BXOOHOrO
ob6bekTnBa n moHoxpomatopa MIOA-3. OnTnyeckas cxema MOHOXpoMaTopa npuBeaeHa
Ha puc. 6.

1
e -
I
?ﬂ;

[openka &Ega

Puc.6. Ontuyeckas cxema MOHOXpoMmaTopa

CseToBOM NOTOK, npoweawunn Yepes nnams 1 (npu pabote B pexume abcopbuumn) mnnu
N3Ny4Y€HHbIM NNnaMmeHem (Npu paboTe B pexumme 3MUccun) OoKycupyeTcs nmH3ammn 2
(puc.6) obbekTMBa Ha BxogHOW wWenn 3 MoHOxpomartopa. [1nockum 3epkanom 4 3To
n3nyyeHne HanpasrsieTcs Ha chepuyeckyro andpakunoHHyo peweTky 5. PasnoxeHHoe
B CMEKTP W3ryvyeHue HanpasnseTcsa Ha BbIXOOHYK uwenb 6 MoHoxpomaTtopa. Llenu
MOHOXpOMaTopa pPacrofioXXeHbl OTHOCUTENbHO ANMPPAKUMOHHOM PEeLLIETKN TaK, 4YTOo
n3obpaxeHne BXOOHOM LWENN CGOKYCUMPOBAHO B MAOCKOCTU BbIXOAHOW LWenu. [OnuHa
BOJIHbI, COOTBETCTBYIOLLAA BblAENIEMOMY MOHOXPOMATOPOM CMeKTparibHOMY WHTepBarny,
N3MEHsIeTCA NYTEM MNOBOPOTa ANPPAKUMOHHON PELLETKM.

CMeHa LWUpUHbI LWenen MOHOXpoMaTtopa, MNOBOPOT M (OKYCUMPOBKaA AUGPAKLMOHHOM
PEWETKN  OCYLeCTBNAETCS  UCMOMNHUTENbHbIMM  MexaHuamamu,  ynpaBnsemMbiMn
No KOMaHZaM KOMMbiTepa B COOTBETCTBUM C MeToAuKaMu U  pekoMeHZauusMu.
lMpeoycMoTpeHa KOpPPEKTUPOBKA HACTPOMKM MOHOXpomMaTopa Mo AfvHaM  BOJSH
NpWv KaXXOoOM BKITIOYEHUMM CMNEKTpOMEeTpa, a TakKkKe ToYHasa MOACTPOMKa ANWHbI BOSHbI
ON1S1 9NEMEHTOB CO CIOXHbIM CMEKTPOM.

WnpuHa wenen moHOXpomatopa BbiOMpaeTcs MCXOAs M3 pPEKOMEeHAaunin MeTOOUKM
BbIMOMIHEHNA U3MepeHun. Ecnn ykasaHuMsi OTCYTCTBYKOT MOXHO PYKOBOLCTBOBATbLCA
cnenyoLwmnm:
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1. lNpun atomMmHo - abcopbuMOHHOM MeTode aHanu3a, Kak npaBuio, WCNonb3yeTcs
wupvHa wenn 0,5 MM. YMeHblUeHME LUMPUHBI LENN onpaBAaHO B Creayowmnx
cnyyasx:

Npy HanMuMM CRNOXHbIX CMNEKTPOB (pasHuua Mexay 3HaYeHUsIMU ANWH BOSH
meHee 0,5HM — Fe, Mn, Ni un ap.);

npu pa60Te C rasoBoM CMeCbl aleTUneH — 3aKUCb asoTa,

npn pabote C BOCCTAHOBUTESbHbIM MflaMeHeM, rasoBasi CMeCb aueTuneH —
Bo3ayx (npu ananuse Cr, Ba, Sn, Sr);

npu paboTe C ra3oBoN CMECbIO aLeTUNeH — BO3ayX Ha AnvHax BosnH 6onee 450
HM;

npu pabote c¢ npucraskon Pl (Sb, Te).

2. |_|pl/l SMUCCMOHHOM MeTode aHaliM3a pekoMeHAdyeTCA LWUupuHa Lwenu 0,25 Mmm

Bonee noapobHble pekoMeHaaLmmn No BeIGOPY LWMPUHBI LLienen npuseaeHsl B Tabnuue
npunoxeHnsa «PABOUYUE ITAPAMETPBI U XAPAKTEPUCTUKU AAC «KKBAHT-2».

1.2.3. BJIOK CMNEKTPAJIbHbIX JTAMMN

npegHasHayeH Ans  OPMUPOBAHUS  U3NyYeHUS,

nponyckaemoro 4Yepesa nnamsa npu aTtoMHo - abcopumoHHoM aHanmse. Bug 6noka
crnekTpanbHbIX flamn MokasaH Ha pucyHke 7.

Puc.7.
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[epxaTtenb NnaMmnoBoun NaHenw;
Jlamnoaga nanensb JIMK;
CnektpanbHaa namna (JIK);
HepxaTtens namnbl JIMK;

[[a3oBbIM NUAT;

Kpbllwka 6Gnoka cnekTtpanbHbIX namn,
Ontuyecknn 6noK;

BuHTbI perynvpoBku namnbl D2 no BepTukanu;

© © N o g B~ wDdPRE

HepxaTtenb namnbl D2;

[ERN
©

Jlamna D2;

[ERN
=

JTamnoBasa naHenb D2;

[ERN
N

BuHTbI perynvpoBku namnbl D2 no ropusoHTanu;

[ERN
w

BuHTbI perynuposku namnel JIMNK no ropusoHTany;

[ERN
-

BuHTbl perynuposku namnbl JIMNK no BepTtnkanu

Bnok cnektpanbHbix namn coctouT u3 gepxatens namnsel JIMNK 4 (puc.7), pepxartens
namnbl D2 9 n ontnyeckoro 6Groka 7.

3 npeacTaBnsaT cobon UMNMHAPUYECKUn 6ansoH, BbIMOMHEHHbIN U3 cTekna. BHyTpu
pacnosiokeH Mosbli KaTo4d UuMnuHapuyeckon ¢OpMbl, W3roTOBMEHHBIM U3 MaTepuana
onpeaenseMoro afnemMeHTa unm ero cnrasa U aHog — B BuAe cneumansHO (oOpMOBaHHOM
NPOBOMOKN WUNWU LWTLIPA M3 BOfbdpamMa nmMbo UUPKOHWUS. BannoH 3anofiHeH MHEPTHbIM
rasoMm (Kak npaBufno, HEOHOM) MpU [OaBfiEHUN B HECKONbKO MUSIMMETPOB PTYTHOMO
ctonba. BbixogHOe OKHO flamrbl OObIMHO BbINOSIHEHO W3 YBUMOSIEBOrO UM KBapLLEBOro
cTekna, cnocobHoro nponyckate ynbTpaduoneToBoe usnydeHue. JIMNK wnmetor
NMHeNYaTbI CNEKTP, BbINYCKAKOTCA Ha onpefeneHHble aHanuTUyeckme JIMHUK 3TOro
aneMeHTa, MPUYEM LIMPUMHA KOHTypa 9TOM JIMHUW B CNEKTpe WU3NyyYeHus namnbl
coctaBnsetr He Gonee 0,005 Hm.

OneKTponMTaHue namn OCYLeCTBISeTCA OT BbICOKOBOMbTHOrO uctovHuka (700 B), a
cBevyeHve paspsga NogAepXvMBaeTcs  MPOMyCKaHWeM  KOPOTKUX  UMMYIbCOB  TOKa
NMOCTOAHHOM amnnuTyabl. B npomexyTtkax wMexgy wumnynbcamu 4epes rnamny
NpornycKaeTCca MOCTOSIHHbLIA TOK Marown BenuYuHbI (OeXYPHbIA TOK), KOTOPbIN MO3BOMNSET
NCKMIOYNTb HECTabunbHOCTb CBEYEHUS M3-3a BO3HUKHOBEHWSI MepexodHbliX MpoLeccoB
CBSA3aHHbIX C ralleHneM 1 3axvraHeMm Trerwero paspsga.

[ns kaxgon namnbl B MacnopTe yKasbiBaeTCcsi cpefgHee 3HauyeHMe ToKa paspsaja,
KOTOpoe Henb3s npeBbiwaTtb 6onee yem Ha 30%, T.K. 3TO MOXET MNPUBECTU
K pacnbifIeHUI0 Katoda U npexaeBpeMeHHOMY BbiXoAdy ramnbl U3 CTPOS.
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Mpun ncnonbdyemom B criektpomeTpe «KBAHT-2» pexnme nutaHna cnekTpanbHbIX namn
cpefHee 3HavyeHue Toka lcp CBA3aHO C €ro UMMYSbCHbIM 3HAYEeHUEM luvn BblpaXKeHuem
(12):

I = 3,2 . Icp. (12)

umn.

BHUMAHUE! B Hactosawem PykoBoacTtBe NO 3KcnnyaTtauuu
M B nporpamMMHOM obecne4yeHUn chneKTpomeTpa
«KBAHT-2» npuBeaeHbl UMNyJibCHble 3Ha4YeHUS
TOKOB ChNeKTpanbHbIX Jflamnm.

Hepxatenb namn BbINOSIHEH B BWAE YCTpPOMCTBA AN oMKCaUMM W YCTAHOBKW Ha
ONTUYECKYI0 OCb NpMbopa NCTOYHMKOB U3NYYEHUS, a TaKkKe ANS NU3MEHEHUS UX NOSNOXEHNS
B [OBYX [MIIOCKOCTSIX OTHOCUTESIbHO OMTUYEeCKOM OCWU. WM3MeHeHne nonoXeHus namn
OCYLLECTBMSAETCA BPY4YHYHO C NMOMOLLBI BUHTOB perynupoBkn 8, 12 (namna D2), 13, 14
(namna JIMK).

Mpn otcytctBMM namnbl namnoBad naHenb JIMK ycTtaHaBnvBaeTcs B Aepxarterne
namnoson naHenun 1.

dukcaums namn B Aepkatene OCYLIECTBMNSETCA C MOMOLLbI OTKUObIBAOLLENCS KPbILLKU
N NAOCKOW NPYXWHbI. MNUTaHne namn NoABOAUTCA Yepe3 KOHTaKTbl NaMMoBbIX NaHenew
2 (NMNOK) n 11 (D2).

Mpun yctaHoeke JIMK B gepxaTene cnegyeT yunTbiBaTb PacCTOsiHME OT OKHA Namnbl 40
KOMNNEKTOPHOM NNH3bl ONTUYECKOro 6roka 7 , YeM MeHblUe ANMHA BOMHbI, TEM MEHbLUE 3TO
paccTosiHue. [pyM nepemelieHMnM namnbl C KBapLEBbIM OKHOM BAOMb ONTUYECKOM OCWU
HeobxoauMo cobnioagaTh KpaHOK OCTOPOXHOCTL BO M30eXaHne MNOBPEXAEHUA NnamMnbl.

10 Cc nonbiM KaToAOM HABNAKTCS WMCTOYHUKAMM  CRSIOLLHOro
cnektpa B uHTepBane 190+ 370 HM. Pabounn guanasoH Toka namnbl D2 orpaHuueH
AnanasoHom 5 + 100 MA (MnmnynbcHoe 3HaveHue). Jllamna yctaHaBnmMBaeTCs B AepXaTenb
9, a eé nonoxeHue perynupyeTcs BuHTamu 8 n 12.

7 npeactasnsaet cobor LernbHOMEeTanMYecKkyto KOHCTPYKUMIO Ang
XECTKOro KpenreHust nNuH3 1 nonynpos3pavyHoro 3epkana (cBetofenurensHas nnactuHa),
a TaKke dQopmupoBaHuUs CPOKYCUMPOBAHHOIO WM3IyYEeHUS WUCTOYHWKa CBETa B MNIlaMeHu
npyv aToMHo-abcopbUMOHHOM MeToae aHanu3a. B 6roke yctaHoBneHbl NUH3bI 4, 6 (pyc.5)
N ceeTofenuTernbHasa nnactuHa 3.

1.2.4. ATOMU3ATOP

npegHasHa4vyeH Ans nosiydeHuss atToMHOro napa 3 pactsopoB. ATomMmnsaTop
MOXeT MOCTaBNATbLCA C aBTOMATUYECKMM NMNBO pPYYHBIM MEXaHW3MOM nepeMeLLeHns
ropenku. Bug atomusaTtopa nokasaH Ha puc. 8 n 9.
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Puc. 8. ATOMM3aTOp C aBToMaTUu4eCKUM MeXaHU3MOM nepemMelleHus

Pydyka mexaHu3ma nepemelleHnsa ropenku no ropusoHTanu
Pacnbinutens

Kamepa cmeweHus

MexaHn3m KpenrneHust roperiku

[aTtumnk ropernku

MexaHu3m nepemeLLeHns

LTyuep nogsoaa okucnutens

© N o O B~ WD BE

LLTyuep noasoaa roprovero rasa
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5
7
8
6
1 9 10

Puc.9. Atomuszatop € py4yHbIM MEXaHM3MOM MnepemMeLleHuns

Pyyka mexaHuM3Ma nepemMeLLeHns roperiku no ropusoHTanu;
Pacnbinurtens;

Kamepa cmeweHus

MexaHn3M KpenneHus rOpPenky;

[aTtymk ropenku;

MexaHn3m nepemMeLLeHus;

WTyuep nogsopa okucnurtens,

LUTyuep nogsopa roproyero rasa;

© 0 N o g bk wDdRE

LlJTyu,ep nogBoda OKUCIIUTENA K pachblIATENIO,

10. quKa MexXxaHn3mMa nepemMeLleHna roperiknu no BepTUKasu.

6 puc. 8,9 npegHasHayeH Ans M3MEHEHUSI MOMOXEHUS
ropenku OTHOCUTENbHO  ONTMYeckoM ocu  npubopa. [lepemeweHne  ropenkm
No ropuM3OoHTann BbLINOSIHAETCHA BpalleHuneM pydku 1, no BepTukanu pydkon 10, nnbo
C MOMOLLBIKO 3neKkTponpMBoAa (BapuaHT aBTOMATUYECKOro MexaHu3ma nepemMeLLeHus).
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3 npegHasHadeHa OnA NOMyYeHUs OAHOPOAHOW CMecu aspo3oris
NpoObl, roptoYero rasa M OKUCIUTENS, a Takke ONS yOaneHus KPYMHbIX kKanenb 4epes
[APEHAXHbIA LITyLEep B CIUBHYH EMKOCTb.

< N
2

Puc. 10. [etanu Kamepbl cMeLUeHUNA

1. PaccekaTensb;

2. MNpepoxpaHUTeNbHbIA KnanaH.

[Ons npepoTBpalleHnss nonagaHnsa KpynHbIX Kanenb B NfamMsi ropernkv BHYTPU Kamepbl
ycTaHoBrieH paccekatenb 1 puc. 10. B Topey, Kamepbl YCTaHOBIEH NMpefoXpaHUTENbHbIN
KnanaH 2 gna cbpoca AaBneHust BHYTPWU Kamepbl B aBapuiHOWM cuTyauum puc.i1.

Puc. 11. Bupa kamepbl cMelleHUA c3aau

1. JaTtymk roperku;
2. lNpepoxpaHUTenbHbIA Knanaw;

3. MexaHn3M KpenneHusi ropersku.
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CBepxy Ha kamepe YyCTaHOBIiEeH MexaHu3M 3 puc.ll, no3BONSKWUA NPOU3BOAUTL
ObICTPYIO CMEHY U HaZEXHYIO hmKcaunio ropenkn. Tun ropenku onpegenseTca gaT4MkoM
1. MNogBoa roproyero rasa U OKUCNUTENSA OCYLLECTBMASETCH NONMUITUNEHOBLIMU TpybOKamm
K wtyuepam 7 n 8 puc. 8, 9. Cnume npobbl, He NonasLIen B NraMs OCyLLEeCTBNSeTCs Yepes
APEHaXHbIN WTyuep puc. 13, Ha KOTOpbIN HageBaeTCs LWNaHr, Uaywun K rugpo3aTeopy.

Puc. 12. MexaHU3M KpenmneHuUsA roperiku

1. MexaHun3am kpenneHus;

2. Topenka.

Puc. 13. [peHaXHbIn wWTyuep
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NHEBMATMYECKMN MpedHasHayeH [gnsa  noryyvyeHUd BOAAHOro napa
n3 pacreopa npobbl. CoctaB pacnbinuTens nokasaH Ha pwuc. 14

Puc. 14. Pacnbinutensb

© N o g~ w D PF

KanunnapHaa Tpybka B cbope;

BUHTbI perynnpoBKn MNONOXEHUS WUMNbI;
LWanba kpennenus wurnbl,

Kopnyc pacnbinutens;

LWTtyuep nogBoga okMcnutens;

Urna;

YNNOoTHUTENbHOE KOMbLO;

[JnCcTaHUMOHHbIE LIANObI.
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Pacnbinutens 3akpennéH Ha nepegHeM Topue kamepbl cMeleHusi. KoHCTpykuums
pacneinuTena nokasaHa Ha pwuc.15. Pacneinutens coctouT u3 kopnyca 1. conna 2
C KanumnnspHbIM OTBEpCTUEM, uMMakTopa 3, wWTyuepa Ana nogadn okucnutensa 4,
KanunnapHon Tpybkm 5 ana nogadm pactBopa, POPCYHKM UMbl 6 C KanumnisipHbIM
KaHanom, 4epes KOTOpPbIA 3acacbiBaeMbli pacTBOpP MNocTynaeTt B conmno. Mexay urnow
N KOPNyCOM pacnbuuTensd HaxoAUTCA pPe3MHOBOE YMNSIOTHUTENbHOE KONbuo 7, yepes
KOTOpoe urna npmxkumMaeTcs K Wwanbe kpenneHus 8, NonoxeHne nocrneaHen oTHOCUTENbHO
Kopnyca 3afaéTca peryrmpoBOYHbIMU BUHTaMU 9. [epMEeTUYHOCTb YCTaHOBKM pacrbliiv-
Tens B Kamepe obecneyvBaeTcs YnnOTHUTENbHbIM Konbuom 10.

10

Puc. 15. KoHcTpyKumsa pacnbinurtens

npegHa3Ha4vYyeHbl A4 (bOpMI/IpOBaHI/IFI cbakena nnamexun. Ha pwuc.
16 nokasaHbl CMeEHHble ropenkmn ana pasyiMyHbiX TUMOB MJIaMeHu.

[na pexuma abcopbumum MCnonb3yTCa: ropenka ogHowenesasa aueTuneH — so3ayx 1,
ropenka ogHollerneBasa aueTuUneH — 3akucb asoTa 2, roperika Tpéxwenesas nponaH —
BO34yXx 5.

[ns pexuma aMmuccum MCronb3ylTCs ropenka Kpyrnas auetuneH — Bo3ayx 3, ropenka
Kpyrnasi nponaH — Bo3gyx 4.

[openkn ycTaHaBnMBalTCA B MexaHU3Me KpensneHus puc.12 Ha Kamepe CMeLleHUs.
NpoeHTudukaums tvna ropenkm u npaBUITbHOCTb €€ YCTaHOBKU onpeaensieTcs AaT4nMKom
1 puc.11.
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2

Puc. 16. CMeHHble roperku

BHUMAHMUE!

Bo un3bexaHue Bbixoga M3 cTtpos patyumka 1 puc. 11 B
npouecce oO6cnyxuBaHUsA He [AONycKaeTcsi Harpes
Kopnyca ropenok Bbiwe 70 rpagycoB C.

npenHasHayeH Ans nofxura nrameHu dakena ropenku B
aBTOMAaTUYECKOM  pEeXUMe N0 KOMaHZe onepatopa u3
ynpaensioLien nporpammei.

Puc. 17. Bnok nomxura nnameHu (cnupanb B paboyem NOMNOXEHWUM)
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Brnok nogxura BbINONMHEH B BWAEe MeTan/MYeckoro pbl4ara pwuc.17, Ha KOTOpPOM
3aKpenneHa HUXpPOMOBasi crnvparb, NpeAHa3HavYeHHas Ans 3axuraHus dakena ropenku.
MoBOpPOT pblvara AN MNepemelleHnss cnupanyM B obnacTb Mogkura rasoBoll CMecu
OCYyLLIeCTBNsIeTCA MO KOMaHae onepatopa M3 ynpaensioller nporpamMmmbl B aBTOMaTK-
4YECKOM pexume.

(pnc.18) npegHasHavyeH OANA U3MeHeHus
N HaCTpOKMKK pacxoga npobbl yepesd pacnbinutenb. Pacxon npobbl perynupyetca nyTéM
N3MEHEHNA OaBfeHus rasa — OKUCIUTENS MocTynakwLwero B pacnbinutens. Perynuposka
ocyllecTBnsaeTca gpoccerieM 1, KOHTPONb [aBIieHUS BbINOMHAETCA N0 MaHoMeTpy 2.

Puc. 18 bBbnok perynupoBKu AaBrieHUs1 pacnbinuTens

1.2.4.1. PABOTA ATOMUSATOPA

Mpn nNoaroToBke CNEKTPOMETpa K U3MEPEHUsSM C MOMOLLbI MeXaHu3Ma nepemeLLeHuns
(puc. 8,9) yctaHaBnmBalT Tpebyemoe MOMoXeHMe FOpenkn no BepTuKanM U No ropu-
30HTanu. VI3MeHeHne nonoXeHUs1 TOpPEenKM MO TFOPMU3OHTaNM OCYLLECTBASIETCS NYyTEM
BpalleHMa pydknm 1, a perynvpoBKa MOMOXEHUS TOpenkM No BepTukanu npov3BOaUTCS
nmMbo C nNomMoLWbi 3nekTponpmBoda (BapyMaHT MexaHu3Ma nepeMeLleHnsa puc. 8)
ynpasnsemoro no komaHgam [1K, nnbo BpaweHunem pydkn 10 (BapmaHT MexaHu3ma
nepemeLLeHns puc. 9). BpalleHme py4ku no 4acoBOW CTpesnke NPUBOAUT K NEpeMeLLEHWNIO
ropenkn BBepx, a NPOTMB YaCcOBOW CTpPenku — BHM3. [lapannenbHOCTb LWenn ropesnki u
onTu4yeckomn ocn npnbopa obecneumBaeTcst KOHCTPYKLMEN MEXaHN3Ma KPenieHUs ropenkm
puc. 12.

Mpn paboTe cnekTpomeTpa M3 rasoBoro 6Orioka B KamMepy CMelleHuss no Tpybkam,
NOAKMIOYEHHBIM K WwTyuepam 7 n 8 (puc. 8,9) nocTynaeT roproynin ra3 u ras - OKUCIUTENb.
B kamepe 3TM rasbl CcMeLLIMBalOTCA.

AHanuavpyembli pactBop 4Yepe3 KanunnsapHyt Tpyoky 1 (puc.14) nonagaet B pac-
neinutens 2 (puc.8,9), roe npesBpaliaeTcs B MENKOAMCNEPCHbIM alpo3onb. Yepes
wryuep 4 (puc.15) BO BHYTPEHHIOW MOMOCTb KOprnyca pacnbinuTens u3 rasoBoro 6noka
noctynaet c©xaTbil ras - okucnutenb. [laBneHve rasa — OKUCNUTENS Ha BXode
B pacnbinutens perynupyetca gpoccenem 1 puc. 18, a ero 3HavyeHue KOHTponupyetcs
no maHomeTpy 2. [a3 npoxoauT 4Yepes 3as3op mMexay wurnon 6 puc.l5 u csBogom
KanunnsipHoro oTBepcTus conna 2.
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Bcnenctene BbICOKOM CKOPOCTM OBOTEKaHWsi MOTOKOM rasa - OKUCHMTENs WUIMbl B Kanun-
NSiPHOM  OTBepCTMM obpasyeTcsa 00nacTb MNOHWXKEHHOTO [OaBneHust (paspexeHus),
YTO NPUBOAMT K 3acacblBaHWO pacTBopa Mpobbl Yepe3 KanunnspHyw Tpyoky 5.
Mpu BbITEKAHUWM W3 KaHama Wrnbl PacTBOpP 3axBaTblBAeTCHA MOTOKOM rasa - OKUCIUTENS,
N OpobUTCSA Ha Kannu Npu NPOXOoXAEHUN Yyepes conno. YOapsasch O Wapuk — umnakTtop 3
Kannu pacTBopa CO CKOPOCTbH BbITEKAKOLLEro MOTOKa OOMOMHUTENbHO pasbuBatoTcs,
obpasyst aspo30/b.

KpynHble kannu aspo3ons ocefarnT Ha AeTansx pacnbiiuTensi, BHYTPEHHUX CTEHKax
Kamepbl, paccekatene 1 (puc.10) m 4yepe3 gpeHaxHbld wWTyuep (puc.13) crekalT
MO LWMaHry Yepes ruapo3aTBop B CAMBHYK EMKOCTb. KonmnyecTBo aspo3ons nonagatoLiero
B nnamsa ropenku coctaenseTr npumepHo 15+25% oT obbéma notpebnsemon npobbl.
T.e. npn pacxoge 100 mn npobbl B cnvB ynaét npumepHo 80 mn.

O6pasoBaBLlIascs B KaMepe CMeCb a3lpo30fis, roptodero rasa W rasa-okucnutens
nonagaet B ropenky. [Ana obecneyeHns yCTOMYMBOrO ropeHuns niameHu Heobxoammo,
4YTOObI pacxod roproYero rasa WM rasa- OKUCIUTENS HaXOAWUSICA B CTPOro onpeaeneHHbIX
ANA Kaxgoro Tuna nnamMeHu npegenax, 3aBUCALWMX OT CKOPOCTU TFOPEHUS CMECMW.
Mpy 3aBblWEHHbIX 3HAYEHMSX pacxoda rasoB CMecu Mfams racHeT (MpoucxoauT Tak
HasblBaemoe “cayBaHuve nnameHu”). Npn 3aHWKEHHbIX 3HAYEHUAX BO3MOXEH “MPOCKOK’
nfamMeHn BHYTPb TOPeriku U Kamepbl CMeLUEHUS.

3axuraHve nnameHn OCyLIEeCTBNSAETCA NYTEM NOBOPOTA pbldara M nNogadn HanpsikeHus
Ha cnupanb 6noka nomkura nnamenu (puc.l1l7). Ecnm B TeyeHue 6cekyHa (8pems
nooxueaa), 3axuraHusi CMecu He NnpouCXoAWT, TO noJaya ropryero rasa B rOpersnky
npekpaLiaeTcs.

lMocne nogxura nnameHn COCTaB FOpPHYEN CMECU WU3MEHSETCS, BKIOYAETCHA PEXUM
oTKuUra. YBENUUMBAKOTCS pacxodbl rOPHOYEro rasa wM rasa OKUCIUTENS, YTO NpUBOOUT
K PpOCTy TemnepaTtypbl nnameHn ropernku. [loBbileHHass Temnepatypa npu oTKure
obecneunBaet bonee NOMHOE CropaHMe OpraHMYEecKMX BELLECTB, KOTOPbIMU MOXET ObiTb
3arpsi3HeHa roperka.

Mo OKOHYaHWM OTXXUra yCTaHaBnMBaETCs HOMUHAlbHbIN pacxoq rasa, COOTBETCTBYHOLLUN
YCTaHOBMBLLUEMYCS PEXMMY TFOpeHusi. PerynupoBka pacxodoB roprudero rasa v rasa —
OKUCNMTENsl Npom3BoauTcsa no komaHaam MNK B cOOTBETCTBMM C NPOrpamMMon ynpaBneHus
paboTton rasosoro 6roka.

BpemeHHOl avanasoH HaxoXOeHUs Kanenb aspo30ns B MMaMeHU roperiku — HECKOIbKO
MUNMUCEKYHO. 3a 93T0 BpeMsa MNPOUCXOAUT WCMapeHue pacTBOPUTENs, CcropaHue
mMaTepuana camoii npoGbl, aTomMusauuss. B pesynbTate Bcex 3TUX MNPOLIECCOB
B NnamMeHu obGpa3syeTcsi aTOMHbI Map aHanMavpyemoro 3fieMeHTa.

1.2.5. FA30BbIA BIOK

npegHasHayeH Ons KOMMYyTauMuM ra3oBbiX MNOTOKOB B aTtoMu3aTop,
PErynMpoBkKM HeEOOXOAMMbIX pacxodoB M nogaepxaHust pabounx OaBneHun, a Takke
KOHTpons ana obecneyeHns GesonacHon paboTbl C ropYMMK rasamu.

[a30BbI 6ok obecneyvBaeT aBTOMAaTUYECKYH Mogadvy 3adaHHbIX PacXodoB FOPHYEro
rasa W rasa — OKUCNUTENs B KamMepy CMeELUeHUs W Toperky, rasa — OKUCNUTENS
B pacnblnTeNlb, a TakkKe KOHTPONlb BXOAHOrO [AaBfEHUS U HanuMuus MnraMeHu.
YnpaBneHve rasoBbiM OMNOKOM OCYLLECTBNSAETCA B COOTBETCTBMM C NpPOrpammon
ynpaeneHua no komaHaam [K, koTopble nepenalTcs WCMNOMHUTENbHbIM 3nemMeHTaM
rasoBoro Oroka 4epe3 MUKPOKOHTPOMNep, BXOASLMA B COCTaB JNIEKTPOHHOrO 6rioka
criekTpomeTpa. [a30BbIi GrOK COCTOMT M3 rasoBOrO MOAyns, AaTyuka MrameHn u
ruoposaTteopa.
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O6wwnin BUAg rasoBoro Mogyns nokasaH Ha pwuc. 19.

8

9

10

11

Puc. 19. O6wun BMA rasoBoro moayns
1. lMnuta ocHoBaHwe;
2. Jatumk paBneHus Bosgyxa (NHeBMopene);
3. Jatuyuk paBneHuss auetuneHa (NHeEBMoOpene);
4. OnNeKTpoMarHMTHbIE KnanaHbl;
5. Perynatop pacxoga rasa;
6. Pecusep;
7. Perynatop gaBneHus aueTunexa;
8. Wnend ynpaBneHuss 6nokowm;
9. BeHtunatop;
10. BbixogHble TpybKu;
11. Perynatop pasrneHus Bo3ayxa.
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Puc. 20. NMHeBMaTMyeckass cxema rasoBoro mopayns

MHeBmaTnyeckaa cxema (puc.20) 6rnoka cocToUT M3 MarucTpanen roproYmMx rasoB
(nponaH, aueTuneH) M okucnutTenem (BO3A4yX, 3akucb asoTta). McnonHuTenbHbIMK
YyCTPOMCTBaAMM, OCYLLECTBNSAWMMA ynpaBneHne rasoBonM CUCTEMOW MO KOMaHOaM,
nony4aemMbiM OT MUKPOKOHTpOMNepa, SABMASIOTCA 3NeKTPONHEeBMOKManaHbl (HOpManbHO
oTkpbITble K2, K8, K9, HopmanbHO 3akpbiThle K1, K3, K4, K5) u perynatop pacxopa rasa.

Perynatop pacxoga rasa [P1 npegctaeBnset cobon nHeBMOOpOCCENb C 3NeKTpo-
npvBo4OM (LlaroBbI ABuratenb). Pacxon rasa 3agaetca B OTHOCUTESNbHbIX eAnHMuax
NPONOPLMOHANbHO KONMMYECTBY LUAroB NpMBOAA M MOXET perynmpoBaTbCsa B npegenax ot
0 (HyneBon pacxop rasa) go 100 (MakcMmanbHbIn pacxop rasa). KoHTponb 3a AaBneHnem
rasa (aueTuneH) U OKUCNUTENS OCYLLEeCcTBRsieTcAa Nno curHanam nHesmopene PA1, P2
noporn cpabaTtbiBaHUSA, KOTOPbIX, 3a4al0TCs NpU Hanagke rasoBOro Moayns.

PerynupoBka u ctabunusaumsa QaBrneHus B MarucTpansx aueTtuneHa U OKuUCnuTensd
ocywectBndaetca perynatopamun KP1, KP2.

[na UCKNIYEHU «MPOCKOKa» NyiaMeHn BHYTPb rOPEnkn npu peskoMm nageHun gaBrneHns B
MarucTpanu rasoB — OKUCNUTEnen ucnonb3oBaH obpaTHbin knanaH OK u pecusep
Hebonbwon émkoctn PC.

MoBopoT pbluyara 6roka nogxura obecneumBaeT nHeBmonpusog P1.
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1.25.1. Pab6bota rasosoro 6noka

[Mpn BbIKNOYEHHOM Npubope Yepe3 HopManbHO OTKPbITbIM KnanaH K2 (puc.20) Bo3gyx
noctynaet B Maructpanb okucnutenem Ha obpaTHbin knanaH OK, nHesmopene P2
n perynatop gasnenus KP2, nocne kotoporo Ha pecuBep PC. N3 pecuBepa BO3ayXx
nogaétcsa Ha pacnbiuTenb Yyepes Onok perynvpoBKn AaBreHust (perynartop pacxoa) u
B KaMepy CMelleHNa Yepes3 HopMarnbHO OTKpbIThIM knanaH K8, apoccene APS, gpoccenb
[P6, HopmanbHO OTKpbITbIM knanaH K9. Maructpanu roptoumx rasoB NepekpbIThl
HOpManbHO 3akpbiTbiMK  KrnanaHamu K3, K4. [locTosiHHOe BKIloYeHWe BO3A4YLLHOM
Marmctpanu no3BosisieT NPOCyLUUTb KamMepy CMeLLleHUst Nnocre npoBefeHUs U3MeEPEHUN,
npoayTb OCTaTKM TOpPKYMX ra3oB W UCKIOYUTL MonagaHve napoB KUCNOT WM Bharu
B MHeMaTU4ecKylo Cxemy rasoBoro moayns. Pabouyee pfaeneHve B mMarncrpanu
okucnutenen JomkHoO ObiTb B guanas3oHe 3,5 + 5 aTtm, npu gaeneHun meHee 3,2 atm
NPOU3BECTU MOAXUT NaMeHn HEeBO3MOXHO. Pabo4yee gaBneHne B marucTpanu aueTturneHa
AOIMKHO OblTb B AmanasoHe 1,4 +1,8 aTm, nNpu OaBrneHun MeHee 1,2 aTtM MpoM3BECTU
NOSKUM NNaMeHn aueTurneH — BO34yX HEBO3MOXHO.

Mpouecc noaxura ropenkn pa3buTt Ha Tpu aTana: NOMAXKUI, OTKUI, cTabunmnsauyusa

NOOXWUIC  Mpu nopave komaHnabl «[MOMKEYb» B 3aBucMMOCTM OT BbIGpaHHOM
roptoden cmecu oTkpbiBaeTca knanaH K3 (MPOMAH) wnn K4 (AUETWIIEH) u ras
noctynaet Ha perynatop pacxoga [P1, ¢ BbIxoga KOTOpOro nodaérca B Kamepy
cMmeleHna. Pacxog rasa onpegensietca BblOpaHHOM MeETOOUKOM WM onepaTtopoM
no KoMaHge ynpasnstowen nporpaMmmbl. OQHOBPEMEHHO 3akpbiBatoTcA knanaHbl K9, K8,
oTKpbIiBaeTcs knanaH K5 n yepes gpoccens [JP3 Bo3ayx noctynaeT Ha nHeBmonpusog P1,
KOTOpPbIN NPOU3BOAWUT MOBOPOT pbidara 6rnoka nomkura Ans nepemMeLleHus cnupanu
K wenu ropenku. Cnvpanb HakanseTtcs W MOCTYNMBLUMA B TOPErKy ropryYni ras
BocnnameHsieTcsa. Npyn nosiBNeHun curHana c gatyvka o Hanmuum nnameHu knanaH K5
3aKpblBaeTcs, U crnvparnb OTBOAUTCA OT TFOPErkKMu.

OTKUIT B pexume oTKura B KaMepy CMELLUEHMS aBTOMaTUYeCcKn nogaeTtcs
NoBbILLEHHOE KONMWYECTBO ropwdero rasa u Bosgyxa. OTkpbiBaeTca knanaH K8,
yBenMuMBaga pacxof Bo3gyxa, Takke Bo3pacTaeT pacxof rasa, npotekatowiero yepes [1P1.

NMPAMEYAHUE: T[loBblweHHbIX pacxon Bo3ayxa ucnonb3yeTca AnA npoaysBa
lwenenm roperiku U €€ YCKOpeHHoOro pasorpeBa. Bo Bpems
npoBefeHUss WU3MEePEeHMN BO3MOXHOCTb BKJIHOYEHUA MNOBbI-
IUeHHOro pacxoaa Bo3Ayxa (AOMONMHUTENbHbIA OKUCNUTENb)
No3BONSAeT CHU3UTb YYBCTBUTENLHOCTb nNpubopa, a TakKke
yBenuYUTbL Temnepatypy nporpesa KBapueBOW KHOBeTbl
BO3AYWHO — TMPOMNaHOBbIM MflaMeHEM TMpPU UCNOSNIb3OBaHUU
rmapuaHoOro reHeparopa.

CTABUJIN3ALINA B pexume ctabunusaumm pacxofbl roptovero rasa 1 rasa - OKUCIu-
Tenda ycTaHaBnMBaKOTCA B HOMMHAlNbHblE 3Ha4YeHUs Heobxogumble AONs NpPoBeLeHUs
aHanu3a. KnanaH K8 3akpbiBaeTca u perynsatopom [AP1 yctaHaBnuBaetca Heobxoammblin
pacxogj.

Mpn nopgaye komaHabl «MOFACUTb» npoucxoguT OTKMOYEHME Tra30BbIX MarucTpanemn
(knanaH K3 unu K4) n BknoyeHne pexnma, COOTBETCTBYHOLLEr0 COCTOAHUIO BbIKITFOYEHHOMO
npubopa.

Mpn paboTe c roproyen CMechbio aueTUreH — 3akNCb a3oTa npoueaypa noaxura niameHu
oTnuyaeTtcsa. BHavyane npousBoguTCs NOMAXWUM MNamMeHu aueTuneH — BO34yX, a nocrne
BbinonHeHns atana OTXWUIT knanaH K2 3akpbiBaetcs, a knanaH K1 oTkpbiBaeTcsa, TeM
caMbIM NOAKNoYast MarucTpanb 3akUCb a3oTa K MHEBMATUYECKOM CXeME ra3oBOro Moaynsi.
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[[aweHne nnaMmeHn aueTuneH — 3aknucb a3oTa NpomcxoauT B obpaTHOM nopsiake — Knanax
K2 oTkpbiBaeTcs, knanaH K1 3akpbiBaeTcsd, B NHEBMaTUYECKOW CXeMe rasoBoro mMoayns
NPOUCXOOUT 3aMeLLEHME 3aKMCKM a30Ta BO3QYXOM, a BbIKIHOYEHME FOPESIKU BbINOSHSAETCA
Ha CMecu aueTurneH — Bo3ayX.

YcnoBua nogxura nnameHu ropenku. [Ana obecneveHns 6GesonacHocTn paboTbl
C rOpOYMMN rasamm N KOPPEKTHOCTM BbINOSTHEHNSA KOMaHL ra3oBON aBTOMaTUMKM MOAYns
HeobxoauMo cobnioaeHne cnenyowmx YCroBui:

1. Hannune paeneHus B Marncrtpaslnim OKUCINTENA — He MeHee 3,4 aTwm;

2. Hannuyve paBneHnsa B maructpanu audeTtuneHa (npu ycrnoBuu paboTbl C ra3oBom
CMECbI0 aueTuneH — Bo3ayX) — He MmeHee 1,4 aTm;

3. Hanuuue ropenkum COOTBETCTBYIOLLEN WCMONb3yeMON rasoBoM CMecCH,
4. Hanunune Boabl B rMapo3aTBoOpeE;

5. MNMpaBWbHOCTb YCTAaHOBKM PaCXOOOB FOPHYEro rasa Ha aTanax nomkura.

Mpun HecobnoaeHNM BbilLe NepeYncrieHHbIX YCNOBUIA ynpaBnsoLwas nporpaMMa BbIBOAUT
Ha 9KpaH MOHMTOpa COOTBETCTBYHOLLEE COOOLIEHME O MpPUYMHE GNOKUMPOBKM MpoLeaypbl
nomxkura nnameHn. CocTosiHMe CUrHanoB C AaT4MKOB ra3oBOro Moaynsi BbIBOOUTCS B OKHE
naHenu AMarHOCTUKM yNpaBnsioLlen nporpaMmmbi.

1.2.5.2. Paborta rasoBoro 6mnoka B aBapuUMHbIX CUTyaLMUAX

ABapuiiHOe ralleHue nrameHu roperku NPOBOAUTCA NPV MageHun AaBreHus Bo3ayxa,
3aKMCK a3oTa UM aueTurieHa HUXKe MUHMMarbHO AOMNYCTUMbIX 3HAYEHWUIA, MPU «CpbIBE»
dakena ropenku, a Takke Npu OTCYTCTBMM BoAbl B rmaposatBope. Bce aBapuiiHble
CUTyauMn TralleHUss nraMeHW COMpPOBOXAAKTCA COOTBETCTBYHOLLMMU COOOLLEHUAMU
Ha 9KpaHe MOoHuTOpa.

Mnamsa nponaH — Bo3ayx. OcylLlecTBNSETCSA KOHTPONb HanMuus BO34yXa AaTyMKOM
pasnenus PL2. lNpun nageHun paBneHnsa B Maructpanu Hwke 3,2 aTM NPOUCXOauT
raweHue nnameHu , knanaH K3 sakpbiBaeTtcs, K8, K9 oTkpbiBaloTCH, B Kamepy CMeLLeHns
nogaérca Bo3ayx u3 pecmepa PC.

Mnamsa aueTuneH — Bo3ayx. OcCywecTBAAETCA KOHTPOSib HanMuumMsa BO3dyxa AaTyMKOM
pasneHns PO2 wn auetuneHa patyunkom pasnedns PLO1. lMpu nageHun paeneHus
B Marnctpanu Bo3gyxa Hwxke 3,2 aTM UMM B Maructpanum auetuneHa Huxke 1,2 atm
npouvcxoguTt raweHue nnameHn, knanaH K4 3akpbiBaetcs, K8, K9 oTkpbiBaloTCs,
nogaérca Bo3gyx u3 pecusepa PC.

Mnams aueTuneH — 3akucb asota. OCyLLECTBMSETCA KOHTPOSb Hanuymsa 3akncu asoTa
aatynkom pasnenuss P2 v auetuneHa patymkom pgasnenus PO1. Tpu nageHum
AAaBNEeHUs B MarmctTpanu 3akucu a3oTta Huxke 3,2 aTM UNU B MaructTpanu aueTuneHa Huke
1,2 aTM npouCXoauT MepekrnovYeHne MarucTpann OKUCIUTENen Ha BO34yX M rawieHve
nnamexun, knanaHa K1, K4 sakpoiBatotcs, K2, K8, K9 oTkpbiBatoTCs, B Kamepy CMeLLEeHUs
nogaértcsa Bo3ayx m3 pecusepa PC. Npu oTcyTCTBUM AaBNeHUs B BO3AYLUHOW MarucrTpanmu
raleHue nrameHn npousBoauTca 6e3 nepeknovYeHUss OKUCTIUTENEN.

Mpn NageHnn ypoBHSI BOAbl B rMOpO3aTBOPE HWbke OOMYCTMMOro npedena npouCXoauT
ralieHne nrameHu B COOTBETCTBUM C BbiGpPaHHOW ra3oBOW CMECHHO.

Mpn «cpbiBe» pakena ropenkym Mo CuUrHany garyuka nnaMmeHu npoucxXoauT ralleHve
niamMmeHn B COOTBETCTBUU C BbIOpaHHOW ra3oBOW CMECHIO.

39



N’KH>X 30.00.000

1.2.5.3. YctpouctBo un pabota rmgposarBopa

NO3BONSIET MCKIIOYUTL YpaBHWBaHWE AaBfIEHUIA OKpyXalolwlenh cpegbl U
BHYTPEHHEN MONOCTU Kamepbl cMelleHus. [loBbllLEHHOE [OaBrieHWe rasoB B kamepe
CMELLEHUS YMEeHbLUAaeT BEPOSITHOCTb «MPOCKOKa» MNiaMeHW BO BHYTPEHHIO MOMOCTb
ropenku u obecneunBaeT cTabunbHoe ropeHue dakena ropenku. O6wwuii  BUA
rMgpo3aTBopa nokasaH Ha pwuc. 21.

) S
5 4
3
2
1
Puc. 21. f'mapos3aTtBop

Pa3bém noaknoveHns ruaposaTtBopa;
OcHoBaHue rvapos3aTBopa;
CnuBHOW LWINaHT;

Kopnyc rugposaTsopa;

ok~ 0N PF

CnvBHag EMKOCTb.

B kopnyce 4 pwuc.21 Haxoantcs 6GE3KOHTaKTHbIA AaTyuK, KOTOPbIA BbIOAET CUrHan
npu OTCYTCTBUM WU CHWXKEHUU YPOBHS >KMAOKOCTM, COCTOSIHME [AaTynka BbIBOAUTCS
nporpaMmon yrnpasneHns Ha 39KpaH MoHuTopa. [lpu nonbiTke NPOU3BECTU MOAXUr
nnameHn 6e3 XMOKoCcTM B rmapos3aTtBope BbIBOAUTCA npedynpexjatroee cooblieHue.
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1.2.6. ANEKTPOHHbIA BNOK

npegHasHayeH Ons ynpaefeHus M cornacoBaHust paboTbl Bcex
9NEKTPOHHbLIX Y3MOB W 3NEMEHTOB CrnekTpoMeTpa, a Takke Aand obecneyeHus
B3anmMoaencTems npubopa C NepcoHasnbHbIM KOMMbOTEPOM. JfEKTPOHHAA cxema
BbINOSIHEHA Ha Me4yaTHOW nnaTte, pacrnonoXeHHow B O6noke 4 puc. 2 kopnyca npubopa.
B aTtom Xe 6noke HaxoguTCA CXema 3MeKTPOonUTaHWsA cnekTpoMmeTpa.

CTpyKTypHasi cxema 3reKTPOHHOro Grioka npuBegeHa Ha pwuc. 22.

Cxema Cxema
COrnacoBaHns CHHXPOHHBIA nuTaHua
> exonroro (unbTp AU'I-I CNEKTPanbHbIX
CrHana namn
A
P Cxema
e . [naBHbIN - ynpaBreHns
<> obmeHa > <—» rasoon <> 3
c K MTT aBTOMATUKK cco%
—
dBTOMaTUKKU
\J
SI')I(::B?'IEHHH laia ?I')I(;:B?'IEHHR Cxema
MOHOXpOMa- ﬁr;mzn;:wﬂ BHELUHUMH RICKTDES
TOpOM YCTPOViCTBAMY nUTaHnA

Puc. 22. CTpyKTypHas cxema 3J/IeKTPOHHOro Groka

OcHOBY amneKkTpoHHOro 6noka cocTaBnAlT [OBa  MuKpornpoueccopa. [naBHbIN
MWKPOMPOLIECCOP OCYLLECTBNSET ynpaBreHne npeobpasoBaHMeM BXOOHOIO CurHana u
B3aMMOENCTBME CMNEKTpoMeTpa C MepcoHarnbHbIM KOoMMbloTepoM. Mukponpoueccop
rasoBo/i aBTOMAaTWKU OCYLLIECTBISIET KOHTPOSNlb COCTOSIHUSI OAaTYMKOB W ynpaBrieHune
anemeHTaMu rasoBoi cxembl npubopa.

CeeT, nonaBLUMN Ha YyBCTBUTEMbHbIA CroM POTONPUEMHUKA, NpeobpasyeTca B ANeKTpu-
YeCKM CurHar, BeSiMduMHa KOTOPOro perynupyetca CXemMou COorflacoBaHuUs BXOOHOIO
curHana pwuc. 22.
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[anee curHan HeobXoAMMOro YpPOBHSA TMOCTYNaeT Ha CUHXPOHHbIA unbTp, rae
npoucxoauTt urbTpaumsi BbICOKOYACTOTHbLIX LWYMOB W pasfgerieHve curHana no Tpém
kaHanam (JIMNK, D2 u doH noctosiHHOW 3acBeTku). [locne 4ero, B COOTBETCTBUM
C CUHXpOMMMNyfbCaMn [NaBHOrO MUKponpoueccopa, npoucxoauT npeobpasoBaHme
aHanoroBoro curHana B LMGPOBON KoA, KOTOpbIN Yyepe3 cxemy obmeHa c K nepenaéTtcs
Ha JanbHenwy o6paboTKy B CUCTEMHbIN GRIOK KOMMbOTEpa.

[MuTaHne cnekTparnbHbIX NamMn NOCTPOEHO Mo cxeMe ctabunuaatopa Toka, YTo No3BonseT
nonyyYnTb CBETOBOM MOTOK 6e3 CyweCcTBEHHOro Apenda MHTEHCUMBHOCTU WU3MyYeHUS.
BkntoveHne namn JINMK n D2 CUMHXPOHM3MPOBAHO MO BPEMEHW..

Cxema ynpaBneHus BHELHUMU YCTpPOWCTBaMM MO3BONsieT peanu3oBaTb paboTy
cnektpomeTpa ¢ npuctaskamu PIT m BINA, a Takke c ycTtponcTtBoM BBOAa obpasua
(aBTOC3MNIIED).

Cxema ynpaBreHWsi ras3oBOM aBTOMAaTWKOW MO3BONSIET NPOM3BOAUTL  BKIHOYEHUE
3MNEeKTPOMAarHUTHbIX KramnaHoB, OCYLLECTBMATb KOHTPOMb COCTOSIHUS AATYMKOB AaBIeHus,
HanMuMa nrameHu, ropefiku WM TOTOBHOCTU rnapo3aTBopa, a Takke YynpaBreHue
ABUraTenem perynstopa pacxoga roptoumx rasos.

OneKTponMTaHne aNeKTPOHHbLIX cxeM 6noka ocyllecTBnsieTcs CcrabunmanpoBaHHbIM
HanpsbkeHMem =5 B NocTOsiHHOrO ToKa, ra3oBon aBToMaTuku +24 B. lNuTaHne BHELHUX
YCTPOWCTB HECTabMNU3npoBaHHOE HanpsbkeHne +12 B nocTosiHHOro Toka, nammn ¢ nosibiM
katogom +700 B.

Ob6uwasa cxema coeduMHEHWUN CMEKTpOMeTpa nokasaHa Ha puc. 23.

Brok aneKTpoHHbLIN
Mnata
X10
ee X16
Kniou ropeniu g—hi 3;:]—[3 TNamna geitepuesan
X7
a30BbIA MOAYIb ?};:]_[2 TNamna NMNK
11X13 X12
«
Mnata
MoHoxpomaTop
X8 i
L
X11 Mnata
Hatuvk nnavenn ——{ {J— o
DOTONPUEMHIK
X;:M X2
Brioxk noasxwura . ‘EEE rinara
[ -
Puc. 23. O6was cxema COeAUHEHUN crneKkTpomeTpa
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1.2.7. NIPOrPAMMHOE OBECIEYEHUE

MporpammHoe obecneveHne (MO) npegHasHa4YeHO AN BCECTOPOHHEN MOALEPXKKM
paboTbl aTtomMHO-abcopbumoHHoro cnektpometpa «KBAHT-2A» ¢ K nytém
BbIMOSTHEHNST CNEeaYLWNX OCHOBHbLIX (OYHKLUWNA:

— yNpaBfeHusi CnekTPOMETPOM;
— NOny4YeHust B peanbHOM BPEMEHM WHOPMaUUM O COCTOSAHUWU npubopa;
— npuéma, obpaboTkn M XpaHeHUs pe3ynbTaToB U3MEPEHUN;

— hopmMupoBaHMSA NPOTOKONOB U BbiBOAA pe3yribTaToB Ha nevaTb.

B ocHoBy noctpoeHus MO nonoxeHo noHATMe metoguku. [pyn 3TOM nog MEeTOoAMKOM
noHMMaeTcs Habop NapamMeTpoB, XapakTepusyrLmnx Npubop B npouecce aHanumsa n cam
aHanua. JOTM napameTpbl nNogdvpalrTcs uUnuv 3agalTcs NpuM CO34aHUM METOOUKU U
B JanbHeKnweM, npu Bbibope AaHHON MeToauKu, 3arpyxatotca aBTomatmyecku. MO gaér
BO3MOXHOCTb KOPPEKTUPOBaTb NapameTpbl Npudopa, 3arpyXeHHble U3 METOAMNKN, a Takke
NpOu3BOAMTL pefakTUpoBaHWE paHee CO3[aHHOW MeTOAMKW. [pu 3TOM MOXHO Habno-
AaTb aHaNUTUYECKU CUrHan B peanbHOM BPEMEHMU Kak B rpacuyeckon, Tak u B umdpoBou
dopme. MO ocylecTBASET KOHTPOSb 3HAYEeHUW napamMeTpoB, YCTaHaBMBAEMbIX
nonb3oBatesieM and BBoga B nNpubop v npegynpexpaeT nosib3oBaTensi, ecrnv OH
NblTa€TCs BBECTU aHanUTUYEeCKM HEKOpPPEKTHble 3HayeHua napameTpoB. Kpome ToOro,
MO 6nokupyeT BBOL HEOOMYCTUMbIX 3HAYEHUMW, T.e. TaKuMX, KOTOpble MOryT NpuUBECTU
K MOBPEXOEHUI0 crnekTpomeTpa.

Mporpamma nopdepxvBaeT BCe HeobOXogumble onepauun, CBA3aHHble C MNPUEMOM
1N 06pabOoTKOWM JaHHbIX: — UMPOBYIO (PUNbTPaLMIO OAaHHbBIX, BblMUCIEHWE aHANNTUYECKOro
curHana, nogbop KanuMbpoOBOYHLIX 3aBUCUMMOCTEW MO METOAY HauMMEHbLUMX KBagpaTos,
PacCYET KOHLEHTpaLMi, YTOYHEHME KannmbpOBOYHOM 3aBUCMMOCTM MO OAHOMY CTaHOApPTY,
cTaTUCTMYecKyto 06paboTKy pes3ynbTaTtoB, MOMYYEHHbIX B Cepun napannenbHbIX
onpegeneHun.

PesynbTaTthl paHee NpOBEeOEHHbIX U3MEPEHUNn XpaHaTca B 6ase gaHHbIX U BbIBOAATCS
B BMOE CBOOHOM Tabnuupbl, kaxgas 3anucb (CTpoka) KOTOPOW COOTBETCTBYET OAHOMY
npoaHanuanpoBaHHoMy obpasuy. M3 csBogHoM Tabnuubl MOXHO co3gaBaTb BblIOOPKU
pe3ynbTatoB MO COBOKYMHOCTW OnpedernieHHbIX NPU3HAKoB (3NEeMEHT, Aata M3MepeHus
M T.N.) N HA OCHOBE 3TUX BbIGOPOK (hopmMmMpoBaTbL U BbIBOAUTL Ha MeyaTb MPOTOKOSbI.
Kpome TOro, nporpamma nogaep)XvUBaeT SKCMOPT pe3ynbTaTOB M3 CBOAHOM Tabnuubl
B Excel.

Mporpamma npegHasHayeHa anst pabotbl ¢ onepaumoHHon cuctemon Windows XP,
Windows Vista, Windows 7, 8, 10 a e€ nonb3oBaTenbCkui MHTepdenc nogaepxmBaet
CTaHgapTHble BO3MOXHOCTU, MNpuHATble Ana Windows npunoxeHun.

C nporpammolni noctaensieTcs PykoBOACTBO Monb3oBaTens nporpamMmMHOro obecnevyeHust
(PM MNO), copepxawee nogpobHoe onNuCaHWe nporpamMmbl U pekoMmeHgauum no eé
MCMONb30BaHMIO.
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NMOPAOOK YCTAHOBKW CMNEKTPOMETPA

TPEBOBAHUA K MNMOMELLEHUIO

Mpubop cnepyeT ycTaHaBnMBaTb B 3aKPbITOM, OTansiMBaeMoM, CyXOM, NpoBeT-
pvBaeMoM nomeLlleHun, BAanum oT HarpeBaTerbHbIX YCTPOMUCTB U UCTOYHMKOB
pe3kuMx noTokoB Bo3ayxa (KOHAMLMOHEPbl, BEHTUNSTOPLI, ABEpPU, POPTOYKM).

MNMomelleHne, B KOTOPOM YCTaHOBIEH NPUOOP, AOMKHO MMETb Niowaab He MeHee
10 M> 1 0bbéM He meHee 30 M° M3 pacyéta Ha ogHO paboyee MecTo.

NomeweHne  OOIMKHO ObiTb  obecneyvyeHo BbITS)XKHOW BeHTUNALMNEHN.
Hap ropenkon yctaHaBnuBaeTCs MeTarIM4yeckui 30HT, MNOOKMIOYEHHBIN K CUCTEME
NPUHYAUTENBHOW BbITSXKHOW BEHTUNAUMKM C pacxodom Bo3gyxa 5 +10 M3/MUH.
PacnonoxeHne 30HTa OTHOCUTENbHO CMNEKTPOMETpa MoKa3aHO Ha pwuc. 36.
30HT O0SDKEH ObiTb CHaGXEH perynupyembiM LIMOGepoM.

MomelleHne cneayeT BbiOMpPaTb, UCXOAA U3 TpeboBaHWA MUHUMANbHOMO YPOBHS
3anbINEHHOCTU M 3adbIMMEHHOCTU, TaK Kak B3BELUEHHble YacTuubl Mbin U AbiMa
BbI3bIBAIOT TPYAHOKOHTPONMPYEMble HECENeKTUBHbIE MOMEXW, OBYCNOBMEHHble
paccesHMeM cBeTa. Hanuume nbinv B MNOMELWEHWM NPUBOAUT CO BPEMEHEM
K YXyOLEHUO MPOMNYCKaHUst U YBENTMYEHUIO pacCesiHUs ONTUYECKMMU 3IeMEeHTaMu
npubopa. [opoackasi NbiNb SBNSETCA WCTOMHMKOM 3arpsi3HEHWd Mpu aHanuae
TSOKENbIX METannoB M 3NIEMEHTOB LLEMNOYHON rpynnbl.

nOKprTVIe nomna, noToJkKa, CTeH AJOJMKHO COOTBEeTCTBOBATb Tpe6OBaHI/IFIM TEXHO-
NOrMYECKON rUrmeHbl U He HakannueaTb Mbiflb U Bnary.

Bosgyx B nomelwleHun He [OJMKEeH codepkaTb Mapbl XMMWMYECKU aKTUBHbIX
BeLecTB (0COOEHHO COMAHOM U CEPHOWN KMCIOT) N OpraHUYeCcKMUX pacTBopuUTenen
B KONMMYecTBaX, NPEBbILIANOLMX YCTAHOBMEHHbIE CaHUTAPHbIE HOPMBbI.

He cnegyeTt pacnonaratb CNeKTpoMeTp B6nIM3N O60pyﬂOBaHI/IFI, ABNAOLLIEerocqd
MCTOYHUKOM BI/I6an,I/IM N 3NEeKTPOMarHUTHbIX NomMex.

XenatenbHo ycTaHaBnMBaTb CNEKTPOMETP B MOMELLEHWUM, rae pacrnonaraercs
paboyee MeCTO XMMMUKa—aHanuTUKa, OCHaLWEHHOe PaKoOBMHOW U KaHanusauu-
OHHbIM CIBOM.

OPIrAHU3ALUNA PABOYEIO MECTA

YcTaHoBKa CnekTpoMeTpa OOoJhKHa npon3BoANTbLCA Ha CTOJle, MMerLleM )KéCTKyI-O
KOHCTPYKLUMIO.

MuHuUManbHble pasmMepbl CTOMELHULbI 1200 x 730 mm
BbicoTa Hag yposBHem rnona 700 x 800 mm

CTton co cnekTpoMeTpoM AofmkKeH pacnonaratbCsi Ha pacctodHun 400 =600 mm
OT CTeHbl Ana obecneyeHns TEeXHUYECKOro OOCNY>XMBaHWUA, NPOKNagKMm TexXHO-
NOrMYecKnX maructpanem M pemoHTa obopynoBaHus.
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2.2.3. llepcoHanbHbIn KOMMNbIOTEP YyAOOHEe pacnonoXuTb crpaBa OT CHNEKTPOMETpa,
Ha OTAEeNbHOM CTosie puc. 24.

2.2.4. B ctonewHuue JOMKHO ObiTb MpocBepneHo oTeepctne anameTtpom 20 =25 mm
Ans BblBOOA APEHaXXHOro Linadra.

BHUMAHUE! 3anpewaeTca pacnonaratb CIIMBHYKO EMKOCTb B 3aKpbITbIX
o6bEMax (Hanpumep, B slUKe CcTona), ANA MUCKMOYEeHUA
BO3MOXHOCTU CKOMMEHUs1 B3PbIBOOMACHbLIX KOMMOHEHTOB
roproynx cmecem nNpu OTCYTCTBMM BOAbl B rupgposartBope
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3 e® 0000000,
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Kpecno onepaTopa

Puc. 24 OpraHusauma pabouero mecrta

2.2.5. Ha pacctosiHun He Gonee 1M oT npubopa AOMKHbI OblTb YCTAHOBIEHbI:

— WuHa 3a3emMiieHna C conpotumeBrieHnemMm He oonee 4 Owm;

— 2-—3 po3eTkn C 3a3eMNAWUMN KOHTaKTamMu, MOOKITIOYMEHHbIE K 3IIEeKTPUYECKOn
ceTn opHoasHoro nepemeHHoro Toka (220B, 50y) 3asemngowne KOHTaKTbI
PO3eTOK [AO0SPKHbl OblTb BbIBEAEHbl Ha KOHTYp 3asemneHus. [logknto4veHue
3a3eMIIAOWEero KOHTaKkTa Ha HyneBOW MpPoOBOA He AonyCcKaeTcs.

2.2.6. K cbase, nutatowien cnektpomeTp u K, He AOMKHbI ObiTb NOAKIOYEHBI MOLLHbIE
noTpeduTenn — HacoCbl, KOMNPECCOopPbI, ANeKTpoABUraTesniu, MOLHbIE My(enbHble
N nNpoyne neudn, CBapoyYHble annapaTbl U T.M.
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2.3. OPTAHU3ALUNA TASOCHABXEHUA

2.3.1. K paboyemy MecTy [OOMKHbl ObITb NOABEAEHbI CxXaTble rasbl, He06XxoauMoe Y1cno
KOTOPbIX OnpeaensieTcs UCMONb3yeMbIM TUMOM MIaMeHMU.

Ons yBenuueHns pecypca paboTbl CrnekTpomeTpa, CHWKeHus TpebosaHun
K TEexXHUYECKMM XapaKTepucTukaMm oCxaTbIX rasoB W ra3oBblX Marucrpanem
pekomeHAyeTCs Npu aKcnfyaTauuyM cnekTpoMeTpa UCrnonb30BaTh GrIOK NOAroTOBKM
rasos (BIlr). Bapuant BIlT (noctaBnsieTcs oTAenbHO) BblbupaeTcs
B 3aBMCMMOCTM OT MCMONb3yemblXx oxaTblx rasoB. [ns pasmelwienuns Bl
AOIPKHO ObITb NpPefyCMOTPEHO MeCTO Ha cTeHe c paamepamu 600 x 600 mm,
Ha paccTosiHuM 1+2 M. OT cnekTpoMmeTpa u Ha BbicoTe 1+1,8 M. BapuaHTbl 6nokos
NMOArOTOBKM ras3oB MokasaHbl Ha puc. 25 + 27.

BbIXoa

APIOH WAIOTA BOINYX BO3AYX
= "

TV ¥ vV 4 U

Puc. 25. bnok noarotoBKM rasoB YHUBeEpCalsibHbIN
ONSA NOAKNIYEeHUs BCeX BUMAOB UCMONb3yeMbIX ra3oB
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Puc. 26. bnok noaroToBKU rasoB MpornaH — Bo3ayXx

Puc. 27. Bnok noAroToBKW ra3oB aLeTUneH - Bo3ayX
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2.3.2.

2.3.3.

BannoHbl co cxaTbiMM rasamy [OMKHbl ObITb YCTAHOBMEHblI B OTAENBHOM
HepaboyeM nomelleHnn uUnu 3a npegenamn  34aHus B 3aKpbITbiX METaNfNYecKmx
wkadcax ¢ cobniogeHnem «lpasun yctponctBa M 6GesonacHom akcnnyaTauum
cocygoB, paboTalowmx noa AasneHnem» (nocrtaHoBneHue [ocropTexHagsopa
Poccum Ne 91 ot 11.06.2003r.).

lMomelieHns, ucnonb3yemble ANs YCTAHOBKM CMEKTPOMETpa U pasMeLleHus
GannoHoB, a TakkKe rasoBble MarucTpanu, AOJKHbl OblTb MPUHATBHI NMOXapPHOW
NHcNekumen n [ocropTexHaa3opom

BHUMAHUE!

2.3.4.

2.3.5.

48

BannoHbl ¢ aueTUNIeHOM U CXWXEHHbIMM rasamu (3aKMcb a3oTa M nponaH-
GyTaHOBass CMeCb) AOJKHbl YCTaHaBNMBATbLCA TONMbKO B BepTUKarbHOM
NONOXEHUM.

3a npegenamu 34aHMA U B He oOTanfiMBaeMbiX MOMELLUEHUSX AonycKaeTcsi
yCTaHaBnNMBaTb TOJIbLKO aueTUNeHoBble GannoHbl UM GannoHbl C NponaH-
OyTaHOBOM CMeCbl), CHabXeHHbleé BEHTUNbHbLIM 3anopHbIM YCTPOMCTBOM
n 6anoHHbIM peayktopom Tuna «bIlMO 5-4».

MponaHoBble OGannoOHbl C BEHTUNIbHbIM 3anoOpHbIM YCTPOMCTBOM W
peayktopom tuna «blO 5-4» gonyckaeTcsi MICNONb30BaTb TOJIbKO COBMECTHO
c Onokom nopgrotoBku rasoB (Hanpumep, «BIMIMB» wnu «BII 5M»),
YyCTaHOBSIEHHOM pPSifOM CO CMNEeKTPOMEeTPOM U MMelLWweM B CBOEM cOocCTaBe
penykTop, NOHWXaKwWun aasrneHme nponaHa go 0,002 + 0,004 MMa.

KomnpeccopHasa ycTaHOBKa ANl MONYYEeHMs CXaToro BO3dyxa AOMMkHa ObiTb
pacrnosiokeHa Ha paccTosaHMM He MeHee 5mM  oT npubopa. [llpu 3TOM
KOMMNPECCOPHYI0 YCTAHOBKY, SBMSIOLWYCA WCTOMHMKOM WyMa W Bubpauumn,
XenaTtenbHO pasMecTUTb B OTAENIbHOM noMelleHnn. KomnpeccopHasa ycTaHoBKa
AOIMKHa MMEeTb B CBOEM COCTaBe pecuBep BMECTUMOCTbO He mMeHee 201. wu
perynmpyemsblin ra3oBbli pegyktop. MakcumanbHas npon3BOAUTENbHOCTb AOSMKHA
OblITb He wMeHee 105 n/MVH, NPOM3BOAUTENBLHOCTL MNPU  NPOTUBOLABMEHUN
B pecuBepe 0,6 MlMa gomkHa ObiTb He MeHee 45 n/MuH.

[lonyckaeTcs MUCMONb3oBaHME CXaTOro BO34yXa KOMIMPECCOPHbLIX CTaHLMin
Cc pasneHvem Ha Bbixoge 0,45+0,6 MMMa. lMpu aTOM Ha BbIxo4e BO34YLUHOW
MarucTpanu nepen CheKTPOMETPOM [LOSMKHbl OblTb YCTAHOBMEHbLI 3anopHoe
YCTPOUCTBO N pecuBep C YCTPOWMCTBOM AN yAaneHWa KoHOeHcaTa W MacrsiHbIX
napos.

Ha GannoHax ¢ raszamun AO/MKHbl OblTb YCTaAHOBMEHbI WCNpPaBHbIE PeayKTopbl
AaBfeHNUsi C MOBEPEHHbIMU MaHOMETPaMMU.

PekomeHOyeTCcsl UCNONb3oBaHne creaylowmx 6annoHHbIX pPeayKTOpOB:
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Puc. 28. Pepyktop «BAO 5-4» — ana aueTtuneHoBoro GansoHa

Puc. 29. Pepyktop «BlMNO 5-4» — gna nponaHoBoro 6anfioHa ¢ BEeHTUNbHbLIM 3anopHbLIM
YCTPOMCTBOM (MOXET UCNONb30BaTbCsl TOMbKO C OfOKOM NOAroTOBKW  rasoB)

Puc. 30. Pepyktop «POCI-1-1,2» — anA nponaHoBOro 6ansoHa ¢ BeHTUNbHbLIM 3anopHbIM
YCTPOMCTBOM, €CfiM OH Ucnonb3yeTcA 6e3 Onoka NoArotoBKM rasos

Puc. 31. Pepyktop «POCI-2-1,2» — gna nponaHoOBOro 6annoHa € KnanaHHbIM 3anopHbIM
YCTPOUCTBOM (MCNONb3yeTCA TONMbKO 6e3 Groka noaroToBKU ra3oB);
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Puc. 32.

Puc. 33.

2.3.6.

50
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Pepnyktop «P3A0-10-1» — gna 6annoHa c 3akucbk asoTa

Kpome Toro Ha 6anfnoHax ¢ 3aKMCbio a30Ta BO3MOXHO MCMOMb30BaHWe peaykropa
BEKO-50-4, cHabxeHHOro cneumarnbHbIM LUTYLEPOM C JNIEBOCTOPOHHEN pe3bboin
(TKH>X 30.03.002 Bxogut B coctaB 3UI) wun ycTpoMcTBOM And nogorpesa
kopnyca pegykTopa puc. 35.

[onyckaeTcs WcCnonb3oBaHWe aHanornyHblXx pPepfykToOpoB MMMOPTHOrO
npousBoOACTBaA.

CxaTble rasbl, ncnosnb3yemble B pa60Te CrnekTpomMeTpa, A0JIKHbl COOTBETCTBOBATb
cnegyowmm TeXHUYECKUM XapaKTepUucTtukam:

— AueTtuneH pacTBOpeHHbIN TexHudecknn mapkm A nnm B no NOCT 5457-75 B
cTanbHbIX 6annoHax, 40n, TY 6-21-38-94 wnu TY 1412-006-00204760-2005.
Mpn pabote 6Ge3 6Gnoka NOArOTOBKM [a30B [OMNYCKAeTCss NPUMEHEHue
aueTturneHa Tonbko Mapkm A. HomuHanbHoOe paBneHve rasa B 6HannoHe
1,9 MMa npun 20°C, octaToyHOe [faBneHwe, MpuM KOTOPOM JonyckaeTcs
akcnnyatauus, He meHee 0,5 MMa;

— [ponaH-6yTaHoBasi cmecb B cTanbHbiX GannoHax (50 n, 27 n, 12 n, 5n)
ObITOBOro HasHayeHus1 N9 CKMXKEHHbIX YrneBo4OopOAHbIX rasoB Tuna 3-50
NOCT 15860 ¢ knanaHHbIM WM BEHTUSbHBIM  3aNOPHBLIM  YCTPOMCTBOM.
HomuHanbHOe pgaBnenve rasa B 6annoHe 1,1 MlNa npu 20°C;
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— 3akmcb asoTa (CKMXKEHHbIM ra3) B ctanbHbiX 6annoHax, 10 n, FTOCT 949-73,
kog no kesanudukaunmoHHon cucteme BOI(ATC) NO1AX13. HomwuHanbHoe
AaeBneHve rasa B 6annoHe 5,1 MlNa npu 20°C;

— AproH razoobpasHbIini, TexHuyeckum, Boicwmn copt no FOCT 10157 unu BY
(TY 6-21-12-94) B ctanbHbiXx B6annoHax, 40n, TOCT 949-73. HomuHanbHoe
paBneHve rasa B GannoHe 15 Mlla npu 20°C, ocrtaTouyHOe AaBneHue,
npu KOTOPOM [onyckaeTcsa akcnnyaTauma 2 Mlla.

— Cxartbin Bo3ayx Ha Bxoge BININ u ycTaHOBKM ANS ero nonyyYeHus SOSMKHbI
yaoBneTBopsaTb TpeboBaHuam n.2.3.4 gaHHoro PykoBoactea. CxaTtbii BO34yX
Ha BXo4e B CNeKTPOMeTp AOSHKEeH COOTBETCTBOBATb KiaccCy 3arpsi3HEHHOCTU
He Bbiwe 3 no NOCT 17433. AlamMeHeHne gaBrneHns Ha BXOAe B CMEKTPOMETP B
npouecce paboTbl He A0/MKHO npesBblwaTbe +10% OTHOCUTENBHO YCTaHOB-
NEHHOro 3Ha4eHus.

Maructpanu, No KOTOpPbIM CXaTble rasbl NMOCTYMalT K CNEKTPOMETPY, AOSMXKHbI
YOOBNETBOPATbL CNEeAyloWwUM TeXHUYeckum TpeboBaHMsM:

[[@3oBble MarucTpanu, BbIXogslWMe 3a npedenbl MNOMELLEHUs, B  KOTOPOM
YCTaHOBMEH  CMEKTPOMETP, [OOIDKHbl  ObiTb  BbIMOSMIHEHbI M3 CTanbHbIX
HepXaBetoLmx Tpyb, NnNn ¢ NOMOLLbIO MNONMMNPONUIIEHOBOW TPYOKM, NPONOXEHHOM
ANS 3aWNTbl OT MEXAHMYECKNX U TEMNMOBbLIX BO3AENCTBUN BHYTPWU CTarnbHbIX TPyO
Gonbwero anameTpa. [na nogBoakm CxaToro Bo3dyxa KpoMe TOro Moryt 6biTb
Ncnonb3oBaHbl pe3nHOoBbIE ras3oBble pykaBa knacca lll, TOCT 9356-75, wnu
TPYOKM U3 Apyrnx NONMMEPHbIX MaTeEPUAnoB C TEXHUYECKUMUN XapaKTEePUCTUKaMW,
paccynTaHHbIMM Ha MakcumanbHoe paboyee gaBreHne He MeHee 2 MMa.

BHyTpeHHUn guameTp TpyO AOns NOABOAKM CXaToOro BO3Ayxa [OOMKeH ObiTb
He MeHee 7 MM, a ONng NOABOAKW ApPYrnx rasos 6+9 mm.

BHUMAHWE! B Ttpyb6onpoBoaax 3akucu as3oTa, a TakKke Ha CTblKax JIMHUM,

2.3.8.

2.3.9.

He OOJMKHO ObITb cCnefgoB Macen UM CMas3ok;

B wmarucTtpanu aueTuneHa He AONycKaeTcA MUCMOJNb3OBaHUe
3NeMeHTOB U3 MeAHbIX (c coaepxaHuem meau 60% wu Gonee)
U cepedOpsHbIX CMaBoOB.

MMoaknoyeHne ra3oBbIX MarucTpanen K peaykropam rasoBbiX 6annoHOB OOMKHO
ObITb BbINOSIHEHO C MOMOLLbIO ra30BbIX pykaBoB kracca lll, a ansa roptovmx rasoB —
knacca lll vnn 1, TOCT 9356-75.

Ecnn B coctaB cnektpomeTpa BXOAWUT reHepaTop PTYTHO - rmapugHein (MPI),
TO NOAKMYEHME reHepaTopa K peayKTopy aproHoBoro 6anmnoHa, pacrnosioXXeHHOoro
B TOM >X€ MOMELLEHMN, MPOM3BOLAMTCH C MOMOLLBbK ra30BOro KOMIMMEKTA,
BXOOSILLErO0 B KOMMMEKT MOCTaBKM.

MoaknioveHne rasoBbix Maructpanen (kpome aproHoson) k BINIT BbinonHseTcs
C nomowbio rasoBblx pykasoB lll—9 -2, TOCT 9356-75. Ha KoHuax rasoBbix
Marmctpanem B 3TOM Cnyyae [OOfKHbl ObiTb NMOO YyCTaHOBMEHbI LUTYLEPDI
(anameTp 10+12 MM) ANA NOAKMOYEHUSA ra3oBbIX PyKaBoOB, NMOO caMu KOHLUbI
mMarmctpanen AO0SMKHbl ObiTb BbINOSIHEHbI B BMAE YKa3aHHbIX ra3oBbiX PYKaBOB
[OCTaToOYHOW ANS NOAKITIOYEHUS ONUHBI.
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2.3.10.

WTyuepbl Ha KOHUAax rasoBbiIX Maructpanenh AOMMKHbl OblTb pacrnonoXeHbl Ha
paccTtosiHumn 0,5+0,7 m. oT nesoro kpas Bl MNMogknioyenue Bl kK cnekTpomeTpy
M K LWTyLepam rasoBbIX Maructparnen, a Takke MNOAKMYeHne CnekTpoMmeTpa K
peayktopy POCI nponaHoBoro 6annoHa (5n) BbINOMHAETCA C NOMOLb0 Habopa
rasoBbIX TPY6OK, BXxoasuwmx B coctas bIll.

MopBoagka rasoB Kk cnektpomeTpy 6e3 wucnonb3oBanus Bl BbinonHseTcs
C nomoubto rasoBbix Tpyb6ok TPU (TPE) 4x6 anuHon 1,5+2 M, Unn aHanornyHbIX
C TEMU Xe XapakTepucTuKamu, paccyYMTaHHbIMM Ha MakcumanbHoe pabouee
nasrneHne He MeHee 1 Mlla. [asoBble Maructpann B 3TOM Criydae [OOSKHbI
3akaHymBaTbca BOMM3M (0,5-1,0 M) OT nNpaBoW 3agHEN CTEHKU CnekTpomeTpa
rasoBbiMu pykasamu I11-9-2, 111-8-2, TOCT 9356-75. CoeanHeHUs rasoBbiX TPyOOK
TPU (TPE) 4x6 c rasoBbiMW pyKaBamMu BbINOSIHAETCH C MOMOLLBI NepexonHbIX
wryyepoB NKHX 01.02.100 n BuHTOBbLIX XomMyTOB 1/2" puc. 34.

Puc. 34. BuHtoBble xoMyTbl thupmbl NORMA

2.3.11.

2.3.12.
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Bce rasoBble marMctpanu OOSMKHbI ObITb OYMLLEHBI NPOAYBKON CXaTbiM BO34YXOM
N onpeccoBaHbl. MarncTpanu roptouMx rasos, BbiIXOAsLME 3a npedenbl 30aHus,
npn pabote 6e3 Bl gomkHbl ObITb OCHAaLWLlEHbl 3anoOpPHbIMKM YCTPONCTBaMMW,
PaCnoIOXKEHHbIMW Ha pacCcTOsiHUM 1+3 M OT cnekTpomeTpa.

bannoH C 3akucblo asoTa [OSMKEH HaxoOuTbCA TOMbKO B BepTUKaNbHOM
nonoxeHun. MNpu pabote HeobxoaUMMO noforpeBaTb PeaykTop, YCTAaHOBMEHHbLIN
Ha 3TOM 6annoHe, MnNM MCNoNb30BaTb CneuuanbHbIM PEeayKTop C pagvMaTopoM.
[Ana noporpeBa peayktopa BO3MOXHO MCMNOSMb30BaHWe ManorabapuTtHOro
TENNoBEHTUNATOpPaA MowHoCTbio 1+2 kBT, puc. 35. OTcyTcTBME nogorpesa npwu
ANuTenbHOM paboTe C 3aKMCbi as3oTa CrnocobcTByeT 0OMep3aHuMio BbIXOAHOMO
wTyuepa pegykropa, 4to NpuUBOOUT K YXYALWEHWUID CTEXMOMETPUU MNriaMeHu
WM €ero raweHuto.
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Puc.35. TMoporpeB peaykTopa npu paboTe C 3aKUCbiO a3oTa

2.3.13. Qnana3oHbl pabounx p[aBneHMn B ras3oBbix Maructpansax (Mlla) nokasaHbl
B Tabnuue 5.

Tabnuua 5
OaBneHwue
Ha BXxopge
OaBneHune OaBneHne
ras Ha Bxoge B BIIr Ha Bbixoge Bl B CNEKTpoMeTp
npu pa6ote
6e3 BIIr
CxaTtbln BO3ayx 0,45+ 0,6 0,38+ 0,42, 0,38 + 0,55
AueTtuneH 0,14 + 0,18 0,14 + 0,18 0,14 + 0,18
I;I“r:gS:H — OytaHoBas 0,08+ 012 0.002 + 0.004 0,002 + 0.004
3akucb 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

B3anmMHoe pacnonoxeHne anemMeHTOB CUCTeMbl ra3ocHabxeHusi npubopa
MU MNOOKIKOYEHME K rasoBbiM MarncTpansm rokasaHo Ha pwuc. 36.
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2.4.

2.4.1.

2.4.2.

2.4.3.

2.4.4.

2.4.5.

2.4.6.

2.4.7.

2.4.8.
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YCTAHOBKA CINEKTPOMETPA HA PABOYEE MECTO

CnekTpomMeTp MOMECTUTb Ha pabounii CTOn WU, pPerynupys BbICOTY HOXEK,
YCTAHOBUTb B YCTOMYMBOE FOPU3OHTarNbHOE MOSIOXKEHME.

3aszemnsAWMIA NpoBOA MNPUCOEONHUTbL K KrNemMMme, PacriofioXeHHON Ha 3agHel
CTEHKe CMeKTpoMeTpa.

Mponsesectn cOBOpKYy W ycTaHOBUTL nNog paboynm CTONOM  rMapo3aTBop.
Ha gpeHaxHbI WITyuep kamepbl CMeLleHns puc. 13 HageTb LnaHr U3 KOMMfekTa
NnocTaBku, a [ApyroM KOHel COeuHUTb CO LWTYyLepoOM CIIMBHOIO LUfaHra
rmgpo3artBopa puc.21. lNoaknountb kabenb rapos3aTBopa K pasbeéMy 5 puc. 4.
3anonHuTbL rmaposaTteop BoAdow. [N 3TOro CHATb rOpenky W B BbIXO4HOE
OTBEPCTME KaMmepbl CMeLleHus akkypaTHO BbUMTb 100 mMn ANCTUNAMPOBaAHHOW
BOAbI.

YcTaHoBUTbL CTOMMK 11 M 3almUTHbIA KOXYX 12 pwuc. 3.

CMOHTMpOBaTb M MOAKMOYUTL K ChekTpoMmeTpy Onok noaroToBKM rasoB B COOT-
BETCTBUM C pekomeHaaumnamm PykoBogcTtea no akcnnyataumn. CoegmHUTb BXOAHbIE
WwTyyepa 6roka ¢ pegykropamu COOTBETCTBYOLWMX ra3oBbix 6annoHos. CoeanHnTb
C NomoLbio TPYOOK, BXOAALWMX B KOMMMEKT MOHTaXHbIX YacTen 6noka, BbIXOAHbIE
WwTyyepa 6roka NoaroToBKM ra3oB C COOTBETCTBYHOLMMM BXOLHBIMWU LUTYLlepamMu
"nponan", "aueTunen", "3akucb asorta" 1 "Bo3gyx", NaHenM NOAKNKYEHNA ra3oBbIX
mMarucTtpanen 1 pwuc. 4.

MoaknounTb WHTEPdENCHBIN Kabenb K CNEKTpoMeTpy pasbém 6 puc.4 u
K cuctemHomy 6noky K paswém USB 2.0.

MoakntounTb K cetn 220 B cdomnbtp — yanuHutens (tvna «MAJTIOTy). MogkniounTb
ceTeBble Kabenu cnekrpoMeTpa, CUCTEMHOro 6rioka nepcoHarnbHOro KoMnbTepa,
MOHUTOpPA W MPUHTEpPa K po3eTkaM YOANUHUTENS.

YcTaHoBUTL nporpaMmHoe obGecneveHne Ha [K.
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3. WUCNONb3OBAHUE MO HA3HAYEHWUIO

3.1. 3KCNNYATAUUOHHbLIE OrPAHUYEHUA

Mpn wncnonb3oBaHMM CcNekTpomeTpa Heobxogumo obpawatb ocoboe BHUMaHME
Ha MNepeYncrieHHble B OAaHHOM MyHKTEe TeXHUYEeCKNEe XapaKTEPUCTUKKU, HecobnioaeHune
KOTOpbIX HegonycTMmo Mo ycrioBusmM 6e3onacHoCTH, NMGO MOXET MPUBECTU K BbIXOAY
N3 CTPOSA CNekTpoMeTpa WIM OTAENbHbIX €ro YacTewn.

3.1.1. OABJIEHUE TOPIOYUX FA30OB U IA30B - OKUCIIUTENEWN

[JaBneHue Bo3ayxa B maructpanu Ha Bxoge B 6nok nogrotoeku rasos (Bl gomkHo
ObITb B AvanasoHe 0,4-+0,6 MIMNa (4-+6 atm). [JaBneHne KOHTponupyeTcs MaHOMETPOM
B BO3QYyLLHOMW MarucTpanum WNu Ha BbIXOAE W3 pecumBepa Komnpeccopa. [aeneHuve
cKaTtoro Bo3sgyxa Ha Bbixoge Bl ycTaHaBnuBaeTca perynstopoM AaBfiEHUA «BO34YX»
paBHbiM 0,4+0,02 MIMa (4,0+0,2 aTtm).

Mpu paboTe c nnameHeM aueTuneH-3akMCb a3oTa AaBrieHMe 3aKMCu as3oTa Ha Bxone
B Bl pgomkHo 6bITb B AmanasoHe 0,5+0,6 MIMa (5,0+6,0 aTM), KOHTponupyeTcs
MaHOMETPOM MarucTpanu Ha 6annoHHOM pefaykTope. [laBneHue 3akucu a3oTa Ha Bbixoae
BINI" yctaHaBnuBaeTcst perynsatopom AaBreHnsa «3akucb aszota» paBHbiM 0,44+0,02 MIa
(4,440,2 aTm).

Mpn paboTe ¢ nnameHeM “aueTuneH — Bo3ayXx’ uUnn “aueTuneH — 3akncb asoTta” aaBrieHme
auetuneHa B 6GannoHe [OMmKHO ObITb He MeHee 0,5 Mla (5 atm), KOHTponupyeTcs
MaHoOMeTpoM Ha OannoHe. [lMpyn Gonee HUM3KUX AOaABMNEHUSIX 3HAYUTENIBHOMO YPOBHS
AOCTUraeT coaepXaHve MapoB aueToHa B aueTuneHe, OKasblBalLWMX arpeccuBHoe
BO34ENCTBME Ha PUNbTP 1 aNeMeHTbl ra30Bo aBTOMaTuKK. Ha Bxoaoe B ©nOK NOArOoTOBKU
ra3oB AaBrfieHWEe aueTuneHa OoMmkHO ObiTb B AnanasoHe 0,14 +0,18 Mla (1,4+1,8 atm),
KOHTpONMpyeTcsa MaHOMETPOM Ha peayktope 6GannoHa unm Ha unbTpe aueTuneHa
BIr.

[NaBneHue nponaHa Ha Bxoge B Bl He pomkHO npeBbiwarte 0,12 MMa (1,2 atm).

Mpn pabote 6e3 Bl rasbl, nogaBaemble B CRNEKTPOMETP U PTYTHO — TMAPUAHBIN
reHepaTop, He [OfKHbl COAepXaTb YacTuy aspo3onen pasmepoM 6onee 5 MKM.
M3meHeHre aaBneHnst Kaxkgoro M3 rasos B npouecce paboTbl He OMKHO npeBbiwaTth 5%
OTHOCUTENbHO YCTAHOBIIEHHONO HOMWHAIIbHOIO 3HaYeHUs.

HomMuHanbHble 3HayeHMs1 [OaBMNeHUsl rasoB Ha BXoO4e B CMNEKTPOMETP U PTYTHO —
rTMOPUAHBLIN reHepaTop npu pabote 6e3 BIMIT OOMKHbI HaxoAUTbCA B AManasoHe:

— aueTuneH 0,14+-0,A48 MlNa  (1,4+1,8 atm.);
— nponaH 0,002+0,004 MMa (0,02+0,04 atm.);
— aproH 0,30+-0,45 MlNa  (3,0+4,5 atm.);
— 3aKuchb a3oTa 0,45+0,55 MIa (4,5+5,5 atm.);
— BO34yX 0,38+0,55 MlNa  (3,8+5,5 atm.).
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3.1.2. PEXUM PABOTbl ®OTOMPUEMHUKA

Pabounn pauanasoH ypoBHA curHanoB B kaHanax JIMK m D2 ot 80 pmo 120 %.
Mpn  npeBblweHnn 4yucneHHoro 3HadveHuss 200 %  ynpasnswowas nporpaMmma
OCyLLeCTBNAET aBTOMaTMYeCKuin cOpPOC yCUreHus curHana.

3.1.3. TOKMN CIMNEKTPAJIbHbIX JTAMI

[AnanasoHbl paboumx 3HayYeHun wumnynbCHbIX TokoB JIMK Ha pasnuuHbie 3nemMeHTbl
npuBedeHbl B npunoxeHun PABOYUE ITAPAMETPbBI U XAPAKTEPUCTUKUN AAC
«KBAHT-2». Heponyctumo npeBbillaTb BEPXHIOK rpaHuUy paboyero guanasoHa
oonee yem Ha 30 %.

MMNynbCHbIN TOK 4Yepe3 OenTepueByrto flamny He aAosnkeH npeBbiwats 100 mA.

CobniogeHne orpaHMyYeHnin Ha TOKU CnekTpasbHbIX JTaMn KOHTPOMMPYETCS KOMMbIOTEPHOM
nporpammon (nogpobHee cm. PI1T10).

3.1.4. SKCIMNNYATAUNA ATOMUSATOPA

He,El,OI'IyCTI/IM BBOJ, KaKnx-nnobo pacTtBOpOB U XnakocTten B pacnbifinTesib Npu OTCYTCTBUU
nnamMmeHu.

He cneagyeTt gonyckatb ropeHuna niiameHmn 3akmchb asoTal/aueTuneH 6e3 nogayn XuUOKocTu
B pacnblintesib B Te4eHne BpeMeHU, npeBblillakoLllero 5 MUHYT.

3.1.5. COCTAB PACTBOPOB, BBOAUMbIX B ATOMU3ATOP

He ponyckaeTcs BBOAUTb B MNnamsi pacTBOPbl HA OCHOBE XNOp- M PTOpCOoAep)KaLLmX
opraHudecknx pactBoputenen. CopepkaHue B pacTBope XJop- U PTOPCOAepKaLLmX
OpraHM4YecKNX COEeAUHEHUN, a TakKkKe XJOPHOW U CEepPHOW KUCSIOTbl He [OOJIKHO
npeBbiwatb 5%. CopepxaHue [JpyrMx KACNOT He [OJMKHO npeBbiwaTtbk 20 %.
Obwee cogepxaHue conen MeTansoB B pacTBOpe He [AOJIKHO rnpeBbiwatb 5 %.

BHUMAHUE! BBegeHne B nnama “aueTturneH / 3akucb asoTta”’ pacTBopa,
cogepxaliero XrfioOpHyKH KUCNOTY B KOHUeHTpauuu Bbiwe 5%,
MOXeT NMPUBECTU K B3pbIBY.

MpeBbileHVe 0bLLEro cogepxaHus B pacTBOPe CONelt MeTarnoB CBEPX yka3aHHOro Bbille
NPUBOAMUT K MOHWKEHUIO TEMNepaTypbl NiaMeHn, BO3pacTaHUio MaTPUYHBbIX (XUMUYECKMX)
NMOMEeX, YTO CYLUECTBEHHO YXyALlaeT aHanuTUYEecKMe XapakTepUCTUKU CrekTpomeTpa.

Bo wu3bexaHue noBpexaeHus [nOetanen pacnbinuTens, He [OonyckaeTcs BBOAUTb
B aTOMM3aTOp pacTBOpbl, coaepikaluue nnaBUKOBYH KucnoTy. [Mpu BBoAEe pacTBOpPOB,
coaepXalux CepHyl KUCrnoTy, cregyeT cobniogatb KpanHIK OCTOPOXHOCTb —
MO OKOHYaHUWM paboTbl nepen BbIKMOYEHMEM NNamMeHu HeobxoauMmo mnponyckatb Yepes
nnamMsi NPOMbIBOYHBIN pacTBOP MMM OUCTUINUPOBAHHY Body B TedeHune 10 MUHYT.

CnenyeT n3beratb BBOAA B aToMn3aTop pacTBOpOB, coAepxalwnmx 4acTuubl pa3mMmepom

6onee 200 MKM M BOJIOKHA; HapylleHuMe 3TOM peKkoMeHZauuu npueedeT K 3aCOpeHuto
KaHana pacnbinutens n (Mnu) KanunnspHonm Tpyoku.
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3.1.6. NAPAMETPbI NMPUTOYHO - BbITAXXHOWU BEHTUNALUU

Pacxog Bo3gyxa B 30HTE BbITSDKHOM BEHTUNAUUKM, YCTAHOBNEHHOM Hag rOperkown,
He JoskeH npeBbiwaTtb 15 m3/MuH. MNpy Gonee BbICOKOM pacxode BO3AyXa BO3MOXHbI
Oonbline KonebaHus nnamMeHu.

3.1.7. AJIMHA FA30BbIX KOMMYHUKALMA

AnuHa KoMMyHUKaLM OT BannoHOB C roprYMMM rasamMm OO CNEKTPOMeTpa He AOJDKHA
npeBbiwaTtb 20+25 m.

3.1.8. KAHECTBO ALETWUNEHA

B paboTe cnektpomeTpa gormkeH ucnonb3oBatbes auveTuneHd mapku A no NOCT 5457-75
BbICLLEN KaTeropmm ka4ecTtBa unn mapkum b BbiCLUen kaTeropum Kkayectsa nepBoro copra.
(AueTuneH pacTBOPEHHbIN U ra3o0bpasHbli  TEXHUYECKUW. TEXHUYECKMe YCnoBus),
noctaensiemMbln B ctanbHbiXx 6annoHax 6enoro useta (TY 6-21-32-78). Vcnonb3oBaHue
aueTturneHa 6onee HWU3KOro KadecTBa MOXET NPUBECTU K YXYOLIEHUIO MEeTPOSIOrMyecKmnx
XapakTepuctuk npubopa npu onpeneneHum HeKOTOPbIX 3MEMEHTOB.

3.2. NOAroTOBKA CIEKTPOMETPA K UCIOJIb3OBAHUIO

3.2.1. MEPbl BE3OMNACHOCTHU MNPU NOAIrOTOBKE K MUCIMOJIb3OBAHUIO
N UCMNOJIb3OBAHUU CIMNEKTPOMETPA

3.2.1.1. TllomelleHne, B KOTOPOM YCTaHaBNMBaETCHA CMNEKTPOMETP, [OOMMKHO WMETb
nnowaas He meHee 10 M2, 06GbEM He MeHee 30 M3 U MPUTOYHO — BbITSXKHYHO
BEeHTUNAUMIO. Hag ropenkon A0fmMKeH OblTb YCTAHOBMIEH BbBITSHKHOW 30HT C  NpU-
HYOAUTENbHON BbLITSDKHOW BEHTUNSUMEN C  perynupyembiM pacxogoM BO3ayxa
5 + 10 M3/MUH.
MomeleHmne OOMKHO Takke COOTBETCTBOBATL TPEOOBaHMAM NoXxxapHowm 6e3onacHoCTm
no NOCT 12.1.004 n vmeTb cpeactBa noxapoTtyweHna no NOCT 12.4.009-83.

3.2.1.2. o cnocoby 3awuTbl OT MOPaAXEHUs ISNEKTPUYECKMM TOKOM CMEKTPOMETP
oTHocuTes Kk knaccy 01 no MNOCT 12.2.007.0-75.

Jkcnnyatauusa crnekTpomeTpa AofKHa Npou3BOaUTBCS B COOTBETCTBUM C Tpebo-
BaHMaAMM “TpaBun TEXHWYECKOM IKChnyaTaumm 3NeKTPOyCTaHOBOK noTpebutenen”,
n “MpaBun TexHUKn Ge3onacHOCTU NpW 3KchyaTauunm yCTaHOBOK noTpebutenen”,
ytBepXaéHHbix TOCOHEPITOHALO30OPOM, n NOCT 12.1.019-79.

[Mepen BKIMOYEHWEM B CETb JMEeKTponuUTaHusi nNpubop OomkeH OblTb MOACOEOVHEH
K KOHTYpY 3a3eMieHusi MegHbIM TMOKMM NPOBOAOM C COMPOTMBIEHMEM He OGornee
4 Om.

MNepen nogcoeanHeHMEM UM OTCOEANHEHNEM 3a3eMMAIOLLEro NPoBO4a CNEKTPOMETP
HeobXoANUMO OTKMIOYUTL OT CEeTWU.

Heponyctumo nocnegoBaTtenbHOE BKAKOYEHUE B 3a3eMISAIOLWNA MPOBOL HECKOJTbKUX
YCTPOWCTB.

Heponyctmmo wucnonb3oBaHve ANA 3a3eMfieHUs HyneBoW da3bl CeTU 3reKTpo-
NUTaHNS.
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3.2.1.3. NMomelleHuns, ncnonb3dyemMmble ONS yCTAHOBKU CMEKTpOMeTpa U pasMeLLeHuns
0annoHoOB, a TakKe rasoBble MarucTpanu, [OOMKHbl ObiTb MNPUHATBHI  NOXapPHOW
MHcnekumen un [ocropTexHaa3opoM B COOTBETCTBMM C NpaBunamMu NpuEMKM 0O6bHEKTOB
CUCTEM ra3oCcHabXeHus.

3.2.1.4. bannoHbl CO CXaTbIMW rasamMm [LOSKHbl OblTb YCTAHOBMEHbI B OTAENbHOM
HepaboyeM MOMeLLeHUn unu 3a npegenamn 34aHus B 3aKPbITbIX  MeTannmnyeckmnx
Wwkadgax c cobnogeHnem «lpaBun yctponctea U 6e3onacHomn akcnayaTtauum cocynos,
paboTatowmx nog aasneHvem» b 03-576-03.

Mpn oBHapyxeHun yTeykn rasoB HeobGXoOUMMO NepekpbiTb nogady rasa B npubop,
3aKpbITb BEHTUNb Ha ©OannoHe, nNPoOBETPUTb MNOMELLEHME U NUWb MNocre 3TOro
MPUCTYMUTb K YCTPAHEHMWIO YTEYKMU.

Mouck MecTa yTeuku roproyvero rasa crieqyeT NpoBOAMTb MYTEM HaHECEHUS! MbINIbHOIO
pacTBopa Ha MecTa coeAuHeHWil. 3arnonHeHue rasoBOW MarmucTpanu npu 3TOM pPeko-
MeHOyeTCcs MPOBOAUTb CXKaTbiM BO3OYXOM.

He pgonyckaeTcs ycTaHOBKa B ra3oBOW MarucTpanu aueTuneHa Kakmx-nnbo anemMeHTos,
BbIMOJTHEHHbIX n3 CnnaBoB c coaepxaHnem mMeaun n cepebpa,
YTOo O0OYCNOBNEHO BO3MOXHOCTbIO 00Opa3oBaHWS B3PbIBOOMNACHbLIX aLEeTUNEeHUOOoB.

He ponyckaeTtcsa npeBbllleHUss B Maructpanu auetuneHa pgasnenust 6onee 0,2 Mlla
(2,0 atm).

He JOonycKkaeTcAa MNnpucyTtcTtBua macest unm CMas3ok B MeCTax COeAUHEHUA Marmcrtpasru
3aKMCn a3oTa And npegorspalleHnAa onacHoOCTU MX CaMOBOCMJTaMEeHEHUA.

3.2.1.5. Tvgpos3aTtBop npubopa AO0MMKEH ObiTb 3arnofiHEH BOLOW.

BHUMAHMUE! Kateropuyecku 3anpewjaeTtcss wUcnonb3oBaTb B Ka4vecTBe
APeHaXXHOW E€MKOCTM ANnA rugposatBopa cocyabl U3 cTekna!

3.2.1.6. lloaroToBKY K BbIMOSIHEHUIO aHanNM30B criegyeT NpoBoAUTb C cobntogeHueMm
TpeboBaHn TexHUKM 6e3onacHoOCTM npu paboTe C XMMUYECKMMU peareHTamu,
OTHOCALWMMMCA K TpeTbeMy knaccy onacHoctu, no MOCT 12.1.007-75.

3.2.2. BHEWUHUA OCMOTP CMNEKTPOMETPA U OCMOTP PABOYEIO MECTA

MoaroToBKy K paboTe HauMHalOT C BHELUHEro OCMOTpa CrekTpoMeTpa 1 paboyero mecta.
Mpu eHewHeM ocMompe cnekmpomMempa npoeepsitom:
— OTCYTCTBME BHELLHUX OedeKTOB B rasonoABOASALMX NUHUAX

— Hann4ymne KOHTaKTa mMexay npm6op0M N LUMHON 3a3eMJIEHUS;

— HanuuMe [O0CTaTOYHOro CBOGOAHOrO OObEMA B MOMUITUIIEHOBOW KaHWUCTpe
ana cbopa KoHaeHcaTa;

— [ocTaToyHOe [aBrieHWe roproymMx rasoB, a Takke 3akucu asoTa (npu paboTte
C COOTBETCTBYIOLUM nsiamMeHeM) B 6annoHax (B COOTBETCTBUMN C TpeboBaHMSMHA
n.3.1.1);

— Hanuune JOCTaATOYHOrO AaBreHMs BO3dyxa B MarmcTpanu, Bo3ayLHOM GannoHe
UMM pecuBepe KOMMpeccopa;

— YUCTOTY CTOJIUKa.
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Mpu ocmompe paboye2o mMecma npoeepsirtom:
oTcyTcTBME BOGMM3M npuBopa NEerkoBOCMMaMEHSIIOLLNXCA BeLLeCTB;

oTcyTCTBME BOMM3M NpMBOopa MCTOYHUKOB CYLLLECTBEHHbLIX BUGpauuin;

COOTBETCTBME KNMMATUYECKUX YCMOBUIA Ha paboyeM MecTe (TemnepaTypbl
N BMNaXxHOCTU) paboynM YCroBUSIM 3KCMnyaTauun CrnekTpomeTpa.

3.2.3. MOPAOOK NOANrOTOBKU CNEKTPOMETPA K PABOTE
Ans nodzomoeku cnekmpomempa Kk pabome Heob6xo0uMo:

3.2.3.1. YcTaHOBUTb ropernky, COOTBETCTBYIOLWYO BbIGpaHHOMY MeTody aHanusa u Tuny
nnameHun. lNocnenoBaTesibHOCTbL YCTAHOBKM TFOPESiKM nokasaHa Ha puc. 37-39.

Puc. 37. YctaHOBUTb PY4Ky 1 MexaHUM3Ma KpensieHUsi ropesiku

napannenbHO OCU KamMepbl CMELUeHUs.
PacnonoxuTtb roperiky BbICTYNOM 2 B CTOPOHY PYYKW.

Puc. 38. OnycTntb ropenky B 3aXuUM MexaHU3Ma
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MoBepHYTb py4YKy MexaHM3Ma KpenrieHMsi No 4YacoBOW CTpenke A0 ynopa

MNpoBepuUTb Ha 9KpaHe KOMMblOTEpa B OKHE [AMarHoCTMKa MpaBuITbHOCTb
yCTaHOBKM TUNa ropenku. CHATUe ropenky npomMsBoamTcs B obpaTHOM nopsiake.

Mpwn ycTaHoBKe ropenku criegyeT obpaliaTb BHUMaHME Ha TO, YTOObI Lienu
ropenkv He ObINM NepekpbiTbl PYKOW, T.K. B 3TOM Clly4yae K3-3a MNOBbILLEHMS
[AaBMneHUs1 B KaMepe MOXET ynacTb YpOBEHb BOAbl B MMapo3aTBoOpe.

Mpn paboTe € nnNamMeHeM «aueTUreH — 3ak1UCb a3oTa», BKIKYUTbL MNOOOrPeB
pegyktopa Ha 6GannoHe ¢ 3akucblo asoTa n. 2.3.12.

OTKpbITb BEHTUNb BO3AYWHOW Marnuctpanu, Bo3gylwHoro 6annoHa, unm
BKMOUNTb koMnpeccop. OTKPbITb BEHTUNM Ha BannoHe C ropryYnm ra3om, CooT-
BETCTBYIOLLMM PEKOMEHOOBAHHOMY TUMy MfiaMeHn, a npu UCMNOoNb30BaHUU
nnameHu “aleTureH - 3aknucb a3ota” — BEHTUINb Ha 6annoHe ¢ 3aKuCcblo asoTa.

YCTaHOBUTbL C MNOMOLLbIO penykropoB, YCTaHOBJIEHHbIX Ha 6annoHax, Heob-
Xoounmble OaBliEHUA:

[Ons nponaHa 0,08 + 0,12 MIMa (0,8 = 1,2 atm).
(Mpn ucnonb3oBaHun GannoHa c peayktopom Tuna BI1O 5-4 puc. 29);

Ona auetuneHa 0,14 - 0,18 MlMa (1,4 +1,8 atm);

[ns 3akucu asota 0,5+ 0,6 MlMa (5,0 + 6,0 aT™m);
[MpokoHTponupoBaTb JaBrieHe aueTuneHa Ha maHomeTpe, unbTtpa BIT.

C nomoLbl0 PYKOSITOK COOTBETCTBYHOLUMX pPerynatopoB AaeneHus Ha Bl
YyCTaHOBUTb Ha BbixoAde Onoka cnegywouwimMe AOaBreHUs rasos:

[na Bo3aoyxa 0,4 £ 0,02 Mlla (4,0 £ 0,2 atm™m)

[na 3akvcn asota 0,45+0,02MlMNa (4,5+0,2atm)

MpumeyaHue: [Ona npaBunbHOW paboTbl perynaTopoB AasneHua bBII

MeXay BXOAHbIM (B Maructpansax) M BbIXoAHbIM (nocne
perynsitopa) paBneHMeMm Bo3ayxa W 3aKMCU  a3oTa
AOJKHA ObiTb pa3Huua He meHee 0,05 MMa (0,5 aTm).

61



N’KH>X 30.00.000

3.2.3.5. lpu pabote c wucnonb3oBaHMEM MNPUCTABOK (ycTponcTBa Bbibopa obpasua,
reHepatopa pPTYTHO-TMAPUOHOMO UMM 6noka  NPOTOYHO - UHXEKLMOHHOrO)
npon3BecTM MoAroToBKy K paboTe, crnegys pekoMeHaauusiMm pykoBOACTBa
Mo 3KcnnyatauuMm Ha 3TO u3genwue.

3.2.3.6. Bknountb koMnbloTep M goxaatbcs 3arpyskm OC Windows.

3.2.3.7. YctaHoBuTb namnbl. OTKpbITb KpbIWKYy 6noka cnekTpanbHbix famn 3 puc. 3.
MocnepoBaTenbHOCTL YCTAHOBKM namMn nokasaHa Ha puc. 40-43.

Puc. 40. ToTsAHYTb NMOCKYK MNPYXWHY, OTKMHYTb KPbILWKY AepXaTens

Puc. 41. CoBMecTUTb KN4 1 cneKkTpanbHOW fammnbl U BbleEMKY 2 NTaMNOBOMW NaHenw.
BcrtaButb namny B naHenb
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Puc. 42. YctaHOBUTbL Namny B AepxaTtefib U 3adpuKcupoBaTb MNPYKUHOMN

3.2.3.8. YcTaHOBUTb OeuUTepueByo namny.

Puc. 43. BctaBuTb gentepueByro namny B NaHenb.
YcTtaHoBUTL B namnogepxartenb.

MpumeyaHue: [pn pabote B AD pexume cnekTpasbHble Nnamnbl
He MCNosb3yrTCA

3.2.3.9. HaxaTtb KHONKy BKMoYeHusa npubopa 10 Ha nepegHen naHenun 3NEKTPOHHOro
6noka pwuc. 3.

3.2.3.10. lNpomnsBectn 3anyck KOMMbIOTEPHOM MNporpamMmbl B COOTBETCTBUM C PEKO-
meHgaumamm PITIO. lMpu aToM B npaBov 4YacTu 3dkpaHa OMOKHOT naHenwu
ynpaBneHns OTKpPoeTCs Ha 3aknagke «Jlamnbl U OTOMNPUEMHUKY.
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3.3. NOPAAOOK PABOTbl HA CMNEKTPOMETPE

Mopsigok

pa6OTbI Ha CNeKTpoMeTpe orpeaendeTcd CprKTypOVI nporpamMmmMmHoro

obecnevyeHna n npeacraBnsgeT cobon BbINOMHEHNE OnNpeaenéHHOM nocnenoBaTefibHOCTH
JENCTBUN:

3arpyska MeToauKu WU3MEPEHUM;
HacTpownka (npoBepka HACTPOWKWM) ONTUYECKOW cXxeMbl npubopa;
MocTpoeHne (yTouHEHME) KannMbpOBOYHOW KPUBOW;

MpoBeaeHne N3MepeHUIn HeM3BECTHbIX Mpoo;

o bk W DdPE

O6paboTka M nevyaTb pesynbTaTOB MU3MEPEHUS.

MpumeyanHue: [MoapobHoe onucaHue nporpaMmmMHOro obtbecneyeHus

npeAacTaBneHo B pykoBoacTBe nonb3oBatensa [10.

PaccmoTpum nocnefoBaTtesibHOCTb MNPOBEAEHUS U3MEPEHUW Ha MpuMepe HaCTPOMKK

npubopa

Ha Pb.

3.3.1. 3ATPY3KA JIUCTA U3MEPEHUN

3.3.1.1.

HaxaTb KHOMNKy «W3mepeHue» naHenn WHCTpyMeHToB. [loaBectn Kypcop
K HY)XHOW a4yenke CTpokn «MeToamkum», ABaxAbl HaXaTb NEBYK KHOMKY MbILLU
WM oOvH pa3 npasylo, BblbpaTb 3NEeMEeHT W npeaBapuTenbHO CO34aHHYHO
MeToauMKky B OkHe «MeTtogukm wn kanubpoBku» puc.44. HaxaTb KHOMKY
«Bblbpatb». B oOkHe «JlUCT wuamMepeHun HaxaTb KHOMKY «3arpyaunTb
METOLMKY».

)

& fncr manepen 2] || =
Bua Yaanuts | Coxpannts | Mpotoxon | Mar.obpaborka Mowoxpomatop —
&) Meronw o - [Lnuka sonubl  Leno
mnaa“u (3) @, MeToarkn 1 Kannbposkn a x I CNEKTP
;] 190,00 ~ 0,50 -~
6 Co3paHmne MeToquKn M3menuts
O6paseut =
g‘s AranuTHaECKHit METOR: ABCOp6LMS: DoTonpuentmic -
O6pase2 » TS Boikn  +
~®p
T Nk -
Obpaszeu3 Pa6ouas meToauka C3H8 Tox JINK: 15 =
v Pabouas metoguka C2H2 Tox - 1 Bokn | + Cu v
Pabouas kanubposka
HacTpoiika MooxpomaTopa Yeunenve: a2 2 B | (o~
Pd
Pr ™ P p 3 Boikn  +  As v
Pt
- R Lnuwa sonrer: 217 nm A oo B [~
Re LWupusa wenu:  0.50 mm
Rh 5 Boikn + Fe -~
Ru Maams:
sb 6 Bokn | + Rb v
Sc Fasosas crece: Auemunen-Boaayx
s
S‘E Napametpsi:  AB wenesas Tox D2 =
sm JononHuTencHeIi okUCAUTENE Bbikn |+ ++
Sn
T
s HACTPOFKA "’ ..
a
™ v Wamenenuii Ha nfHvneHue: 1 v
Tazosan cucrema
+ Bribpate o
Llon.Ok. +
o = ® NOPKEYD
©MNpubop @ Bosayx  ® Mwaposateop  ® Auetnnen ®Mnans  lasosas cmeco: Auer
RSN AN AN AR AN
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Puc. 44. Bbibop meToamku
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& kBAHT-3 o x
6asa gawweoc Hacrpoinu  Wipngt  Mpadmueccni sxpan » Owa O nporpasme

) } =1 |[3 Nawens ynpasnesn
Bun Ynanuts | Coxpatums | Mpotokon | MaT.obpaboTia Monoxpomatop —
Nnwka Bonkbl  Llens
Obpasunbi (3) Pb, mr/n
217,00 ~ 0,50 ~ CEIw
06paseu? — D 19 |

O6paseu3 VST -

Boikn + Cu v

1
2
3 Beikn + As ~
4 Boikn + Cd ~
5

KomuenTpaums Curnan 0CKO,%
6 Boikn + Rb v

Typ 2 Ban

HACTPOMKA élol®

" Sarpyaums
O6Hynenne ! " O Cummetpuzaums METOAMKY
0180 yamepeHHi Ha O6HyAEHIE o

TFasosas cucrema -

Ron.Ok. 0 b

= ® NOPKEUD

e COXPAHWTH

©fpubop @ Bosayx @ Muaposateop @ Auetunen ®Mnams  Fa30Bas cMecs: AueTnne/Bosayx

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 60 85 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 190 195 200 |12 ]

Puc. 45. HacTtponka onTu4eckon cxembl

Ecnun ypoeHb curdHana namnsl JINK meHee 20 %, B 3aknagke «POTONPUEMHUK» NMaHenm
yrnpaBrieHUs yBENUYUTb 3Ha4YeHue ycuneHus potonpmémHuka. Jobutecsa ypoBHA curHana
namnsl JINK (kéntein) 40+60%  pwuc. 45, ecnu 3HaveHne ycuneHns OoTonpuéMHUKa
6onee 100, npoBeCTM IOCTUPOBKY famrbl B Py4HOM pexume n. 3.3.2.1.

3.3.2. HACTPOUKA ONTUYECKON CXEMbl NMPUBOPA

3.3.2.1. TlMpoeectn toctmposky JIMNK. HacTponka nonoxeHus namnbl NpPoOuM3BOOMTCA B
PYYHOM peXxume.

lMonoxeHne namnbl perynupyeTca C NOMOLbi0 BUHTOB 13 puc.7 B rOpPU3OHTaNbHOM
NMOCKOCTU U BMHTOB 14 B BepTUKanbHOW MrockocTu. [ocrnepoBaTenbHO Bpallas BUHThI
perynmpoBkn, O0OGUTbLCA MaKcMMaribHO BO3MOXHOro curHana B kaHane namnbl JIMNK
(BeNMMYMHaA curHana KOHTPOSNMPYETCS MO XENTOMY CUrHany Win YUCroOBOMY 3HAYEeHUIo
crnpaBa Ha naHenu guarHocTuku). lMNpu 3TOM cnegyeT KOHTPONMpoBaTb MNOSIOXEHMEe
GannoHa namnbl, NPOAOSIbHAA OCb KOTOPOW AOMMKHA BbITb napanneribHa onTUYecKon ocu
npubopa. bonbluee BnusHWME Ha pe3ynbTaT OKasblBalOT BUHTHI, Haxoaswmecs 6nuvxe K
namnoBou naHenu. B 3aknoyeHnn ocTopoXHO nepemeltas namMny BAOMb NPOAONbHON OCU
[o6UTBCSA MaKCMManbHOro curHana (BenMymMHa curHamna KOHTPONMpyeTCcs Mo XKENToMy
CUrHany wnm 4YMcrioBOMYy 3HAYEHWUIO CrpaBa Ha MaHenu OMarHOCTUKK), AOMNOSTHUTENbHbIE
NOACHEHUSI OTpaXKeHbl B NMyHKTe 1.2.3.

3.3.2.2. TlpoBecTu OCTUPOBKY AenTepueBon namnbl. Ecnn ypoBeHb curHana namnsl D2
MeHee 20% B 3aknagke «Tok D2» yBenuuutb 3HadeHwe Toka namnbl Do.
[obutbca  ypoBHA  curHana  namnel D2 (6uptosoBbin)  40+60%.
MocnepoBaTtenbHO Bpawasi BUMHTbI 8 M 12 puc.7, oobutbCss MakCUMaribHO
BO3MOXHOrO curHana B kaHane namnsl D2 (BennumMHa curHana KoHTponmpyeTtcs
no OMPIO30BOMY CUrHaMy WM YUCIIOBOMY 3HAYeHUK CcnpaBa Ha naHenm
ANArHOCTUKK).
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B npouecce HOCTUPOBKM HEOGXOAMMO KOHTPONMpPOBATbL MOJIOXKEHMe OCUM namnbl
OTHOCUTENbHO MMOCKOCTEN OCHOBaHMS W GOKOBOM CTEHKM FlamroBoro Groka.
Mo 3aBepLUeHUN OCTUPOBKM crefyeT, OCTOPOXXHO NepemeLlas namny BAOSb ONTUYECKOM
ocu, nogobpaTb €€ onTMManbHOoe MOoMoXeHWe, MpU KOTOPOM BenM4YMHa GUpPHO30BOro
CUrHana vMMeeT MakcumarnbHoe 3HadeHue. [Mocne nepemelleHuns BOOSNb OCU YTOYHUTb
MOMOXEHMEe Nammnbl C NOMOLLbID BMHTOB 8 u 12.

3.3.2.3. TlpoBecTu aBTONOLACTPOMKY ANUHbI BOSIHbI MOHOXpOMAaTOpa, KOCTUPOBKY flaMmribl U
BGanaHcmMpoBKy curHanoB. [logBecTun Kypcop K KHOMKam 1M NeBOr KHOMKOW MbILUN
BblGpaTb Hy>XHOE punc.46 (aKTMBHOE COCTOSIHME 0603HaYaeTCcs 3eNEHbLIM

useTom). Haxatb kHonky «kHACTPOUKAN.

Ban
@

A
@

Typ
..

Puc. 46. NaHenb aBTONOACTPONKMU
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Puc. 47. ABTOMaTnyecKkaa NoOACTPOMKA AJIMHbI BOJNIHbI MOHOXpOMaTopa, kcTtupoBku JIMNK
M 6anaHCUPOBKN CUTHAsOB.

Mpu Haxatvim kHonkn «HACTPOWMKA» npoucxoauT aBTOMaTU4ecKoe
BblpaBHuBaHue curHanos JIMK n D2, a Takke nameHeHne ypoBHA OO0 3HAYEHUS
100%. Bo3MOXHO npoBecTM OanaHCMpPOBKY B PYYHOM peXUME, W3MEHSNS
BENUYUHY yCuUneHna oTonpuéMHmMKa u Toka namnel D2 puc. 47.

Mpoueanypbl KCTUPOBKM nNamnbl, NOACTPOUKM MOHO-
XpomaTopa M 6anaHCUPOBKU CUrHanoB YynpasBnsiolas
nporpamMmma BbINOSIHAET aBTOMAaTU4YECKM MpPU 3arpyske
MEeTOAMKK, €eCnu npousBeAeHbl COOTBETCTBYyHOLME
HacTPOMKWU B 3aKnagke rnaBHOro meHwo «Hactpoukuny» >
«HacTpouku nporpammbi» puc. 48.

NMpumMeyvaHue:
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WU3mepenue | Metoauku
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Puc. 48. BknrouyeHue onuui aBTOMaTU4eCKOMN NOACTPONKHU
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Puc. 49. Pe3ynbTaT HacTPOMKN ONTUYECKOW CXEeMbl

Pe3ynbTaToM HaCTPOMKU ONTUYECKON CXEMbI ABNIAAETCA PaBEHCTBO CUTHaNoB
nawmn JIMNK v D2 B npeagenax rpaHuvL BbiaenNeHHbIX 3eM€HbIM LIBETOM B NaHenm

ANarHoCTuKun puc. 49.
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3.3.2.4. TllpoBepuTb MNOSIOXKEHME TOPENKA OTHOCUTENBHO fy4ya B BepTUKalibHOM
MSIOCKOCTN.

Puc. 50. NpoBepKka NONMOXEHUA roperiku no HCTUPOBOYHOMN KapTOuKe

PekomeHayemble 3HayeHUs BbICOTbI Jlyda OTHOCUTENbLHO LIENeBOW ropenku Ons
NPONaHoOBOro nramMeHn — 6+7 MM, LWeneBon ropenkn ang nnameHun aueTurneH - Bo3ayx —
7+8 MM, TOpenks pans nnameHu auetuned/3akumcb asota — 8+10mMm u  ans
UMNMHOpUYecknx ropenok — 10+12 mm. 3Ty NpoBepKy MOXHO MPOBECTU, NMMBO namepsis
BbICOTY h nuHelkon, NMnbo ¢ NOMOLLbIO FOCTUPOBOYHOW KapTOYKM, BXOASLLEN B KOMMMEKT
3UMM; Ha kapTouke nNpuBEOEHbl pekoMeHdaumm no e€ wucnonb3oBaHuio puc. 50.
[MonoxeHne ropenku no BbICOTE perynupyeTca ¢ nomoLubio pydkn 10 puc. 9 mexaHusma
nepemMeLleHna nubo C NOMOLBLI0 3nekTpornpmBoda (BapvaHTHOE WCMOMHEHWe) puc. 8.

2, 2,
—m \ U U / -
. .

Puc.51. YcTaHOBKa ropenku OTHOCUTENILHO fly4ya Mo BbiCOTe
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3.3.2.5. [lpoBepnTb MONOXEHWe CBETOBOrO Myyka OTHOCUTENbHO FOpPenkn B TFOPU3OH-
TanbHOM MNMOCKOCTU (MOXHO BOCMOSb30BaTbCA HOCTUPOBOYHOM KapTOYKOM).

[Ons weneBon Tropenku B TOPU3OHTANIbHOM MSIOCKOCTM fyd [OOSDKEeH coBnagaTtb
CO LWenbko (B cnyyae npomnaHOBOW rOpenkn — C LeHTpanbHOW LWenbto). Ybeantbcs
B OTCYTCTBUW MepeKkoca roperniku OTHOCUTENbHO Jyda puc.52. [lonoxeHwe roperiku
Mo ropu3oHTann perynupyetcs ¢ NoMOLLbI pydkn 1 mexaHu3ma nepemelleHus puc. 8, 9.

Mpn o6Hapy>XeHWN OTKIMOHEHUA TOpenku OT MpPaBWUIIbHOMO MOMOXEHUS MPOBECTU
HeobXoaNMY0 KOPPEKTUPOBKY.

Puc. 52. YcTtaHOBKa ropesiku OTHOCUTENbHO fiyya MO rOpU3OHTanu
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. T r
HACTPORKA | P
3arpysuts ®|®
e S
Kon-80 WaMepeHHii Ha oGHynenme: |1 & aeTo lasosan cucrema -
Aon.Ok. 0
B ® NOMKEYD
©MNpubop @ Bosayx @ Muaposateop @ Auetwnen ®Mnans  la3osas cmecs: Auetnnen/Bo3ayx
I FeT HUTh
BN NEEERERERENEN -
0 5 10 15 20 25 30 35 40 45 S50 55 60 65 70 75 80 85 00 95 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 190 195 200 “

Puc. 53. NMopxur nnameHun

3.3.2.6. Tllogxeyb nnams. B naHenu ynpasneHus HaxaTtb KHOMKY «[lomke4db». Ha akpaHe
OyayT oTtobpaxaTtbcsa cTagum 3axuraHus ropenku. Ecnn B teueHme 10 cekyHa
nocrne nogayun komaHabl «lMompkeyb» NogKura nnaMmeHn He Npom3oLusio, nogaya
roproyero raza aBToMaTU4eCKU nNpekpaLLaeTcs, Ha aKpaH BbiIBOAUTCHA coobLieHune
«Moaxeyub nnamsa He ypanocb». B 3TOM cnyyae cregyet NOBTOPHO Mnoaatb
KOMaHAyY Ha MOLXW.
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MpumMeyvyaHue:

Mocne 3amMeHbl 6annoHa C roprYMM rasom MarucTpanb
MOXeT ObITb 4YacCTU4YHO WM NONMHOCTbLIO 3anoJSyiHeHa
BO3YXOM.

B 3TtoM cnyvyae ponyckaeTcsi NPOU3BECTU HECKOSIbKO
NONbITOK MOAXMWra nraMmeHu.

B npouecce pabotbl ¢ ogHMM 6annoHOM MOAXWM NNamMeHn AOSMKEH NPOUCXOAUTb
C NepBOM UM BTOPOW MNOMbITKU.

Mpn

HEBO3MOXHOCTU

NPOM3BECTU MNOMKUT NnaMeHun crnegyeT obpaTuTbes

K pekoMmeHaaundam Tabnuusbl HeI/ICI'IpaBHOCTeI7I n cnocobam mx yCTpaHeHNA.

3.3.2.7. TlpoBecTn npouenypy OYMCTKM ropenku. [Ons aT1oro cnegyer npu ropsiLem
nnaMmeHn onycTuTb Kanunmnsp B (POHOBbIA (MPOMBIBOYHLIN) pacTBOP He MeHee
YeM Ha 2—3 MUHYTHI.

MpumeyaHue:

OnTumanbHble pacxofbl ra3oB U ANUTENIbLHOCTEN CTagun
NoAroTOBKU roperiku npu nomxure nnameHu (rabnuua 6)
3agaHbl B nNporpamMme No YMOMYaHUIo.

3HayeHus pacxonoB rasoB Ha 3tane «Crabunusauymsa»
ABNAKTCA OPUEHTUPOBOYHLIMU (HaYanbHbIMU), YTOYHSA-
IOTCA M 3anOJIHAIOTCA MO pe3yfibTaTaM U3MepeHusi curHana
NOrnoLweH1Ua CTaHAAapPTHbIX PacTBOpPOB.

Tabnuya 6

Tun nnameHu

NMponaH — BO3AYyX

AueTuneH —

AuetuneH — Bo3OyXx
1 Ay 3aKkucb asoTa

Pacxop
rasa

Onutenb-
HOCTb, C

Pacxon
rasa

Onutenb-
HOCTb, C

Pacxon
rasa

Onutenb-
HOCTb, C

Mopxur

40 + 60

10

15+ 20

10

15+ 20

10

OTxur

80

10

20+ 25

10

20+ 25

10

MNMepekntoyeHune
oKucnurtens

50 + 60 -

Crabunusauusa

40 + 65

10 13+ 20 10 50+ 70 10

3.3.2.8.
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MpumeyaHue:

CnektpomeTp

Mpu co3pgaHuu MeTOOMKM yKa3biBaeTCcA NapamMeTp pacxon
rasa- okucnurens «[JononHUTenbHbIN OoKUCNUTENb»
puc.53 no 3aBeplieHUM BcexX CTaaun nomxwura.

Mpu cospaHum metoamk Aansa pab6otbl B pexume Pl roe
nsamMa Mcnonb3yeTcsA AN NporpeBa KBapLeBOW KIHOBETbI,
yCcTaHaBNnMBaeTCs MNOBbIWEHHbIW pacxoa rasa— OKUCHU-
Tensa Ans nnameHu nponaH — BO3gyX.

MoBbLIWeEHHbIA pacxod Bo3gyxa M ropryero rasa ucnofb-
3yeTcA Takke ANA CHUXKeHUA YyBCTBUTENbHOCTU Npubopa.

rOTOB K nMpoBegeHuno I/I3MepeHI/II7I. I'Iepep, NOCTPOEHNneEM

nMBo YTOYHEHWEM KarnMOpOBKN pPEeKOMEeHOYeTCsi MPOrpeTb ropenky B TeyeHue

15 MUHYT.
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3.3.3. AONONHUTENbLHbIE NPOLEQYPbI NMPU HACTPOMKE ATOMMU3ATOPA

3.3.3.1.

e e e T e S s ey (&) | [@ nawere ympasnerun =
Bna Ypanums | Coxparmms | Mpotokon | Mar.obpaboka |Mom»(w2mp -
. Bonubl  Llens
O6pasusl (3) Pb, ur/n T ==lloo . 050 o] TP
Obpazeut Npwesska | NNK | AK | ®on | Curman | M| Hactpodixn | Cron | Konma | << | >>
brpuemmic -
O6pazeu2 6,1 ‘ + 4
Q6pazeu3 s -
Boikn  + Cu
- : + Pb ~
= Bolkn  +  As
Bon| 4+ cd
Boikn + Fe
Boikn + Rb ~
D2 =
MepemeLasi ropernkKy MO FOPUSOHTANM, |/ i e o o 2o s 0 5 w5 50 a0 s i so o0 150 50 50 o0 | AMRIRENNERRES
T
nobuBaemMcsi MakCMMarnbHOro — uacreoma 7| % |5
Y
‘ Kon-8o waueperuii wa obHynenvie: |1 & Aso e
oo/~ | 17
o 03ayx 32 nams  Fasosas cmecs:
COXPAHUTB

Puc. 54.

3.3.3.2.

npOBeCTM onTMMn3aunio MNOJIOXKEHNA TOpeESiKn

& kBAHT-3

Hacrpoixn _ Wpngr _Mpagmuecenit

5 @M 8 B

OnTMMM3auMAa NONoXeHUA ropenku

Ana onTMMmnsauumn NONOXeHUs1 ropenkm HeobxoaumMo BKIHUUTL rpadoryecKkunin
9KpaH (kHonka «[pachmyeckMin 3KpaH» [NaBHOroO MeHw). [lpu ropswem
nrameHn, BBECTU Kanunnsp pacnbluTens B pacTBOp, cogepaliun
nccnenyemMbl ANEMEHT C KOHUEHTpauuen, npesblwatoLen TabnmyHoe 3aHavyeHne
XapaKTepucTnyeckon KoHueHTpauum B 5+10 pa3s (Hanpumep, ansa Pb 0,5 mr/n).
Ha rpacmuyeckom skpaHe oTobpaxkaeTcsi 3aBUCMMOCTb aHaNUTUYECKOro curHana
(curnana nornoweHust) oOT  BpeMeHW. [lnaBHO nepemewlas  roperky
Nno ropu3oHTanmM C MNOMOLWbLID pPydykn 1 MexaHu3ma nepemelleHns puc. 8,9,
AobUTbCA  MakCMMarnbHO BO3MOXHOIMO 3HAYEHUs aHanUTUYecKoro curHana
puc. 54. PerynupoBka MOMOXEHUA B TOPU3OHTANbHOM MIOCKOCTU OCOBEHHO
achcekTnBHa npu paboTe C OOHOLLENEBbIMM ropenkamu aueTurieH —BO3ayX
UM aueTureH — 3akMcb asoTa.

MpoBectn onTumMuM3auumio pacxoga roptodero rasa. llocne nogbopa ontuma-
MBbHOrO MOMOXEHUS TOPENKU YTOYHUTBL pacxon roptoyero rasa. C nomoLbio
KOMMbIOTEPHOW NPOrpamMmmbl NaBHO M3MEHATb PACXOA roproYero rasa, Habnoaas
B rpaduyeckom 3KpaHe 3a M3MEHEHVWEM aHanuMTMYeCcKoro  curHana.
Ha 3aBMCMMOCTM aHanNUTU4YEeCKOro curHana OT pacxoja rasa obbl4HO uMeeTcs
obnacte “nnato" puc. 55, B aTOM 06MacTM BENUYMHA curHana HambonbLuas.
Pekomenayetcs BblbupaTb HauMeHblLee 3HadeHWe pacxoja rasa, nexalee
B obrnactu nnato. MHbiMn cnoBamn, foOGMBasiCb MakCMMyMa aHanmMTU4eCcKOro
curHana, pekoMeHOyeTCa MCnonb3oBaTb MO  BO3MOXHOCTU  OKUCIUTENbHOE
nnams. [Mpoueagypa onTMMu3aumMmM pacxoga rasa ocobeHHO addekTnBHa
npy paboTe C nnamMeHeM aueTuneH —Bo34QyX W aueTuneH — 3akKucb asoTa.
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Monoxpomatop =
[Anuka BonHel  Llenb
217,00 9] [0,50 ¥ | TEKTP
Seas DoTONpHEMHIK -
Obpaseu2 S lea ]+ [
Obpaseu3 Typens =
1 Bewn  +  Cu
_-15 -+ I:'
3 Bokn | + As
4 Bokn |+ cd
5 Bowkn |+ Fe
6 Bokn | + Rb v
M3ameHsas pacxoa rasa, nobueaemcs | Tox D2 Z
MaKCuManbHOro nornouweHna 0 2 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 48 46 48 50 52 SRS N R S
werroma ] & 5]
Kon-80 Kamepeniii Ha obHynenme: || A ae lFasosasn CNT:.re”na
Aon.ox. E;] 17 s
=)
3nyx @ Mmaposatsop @ Auetwnen
= COXPAHMUTH

Puc. 55.

3.3.3.3.

B, KBAHT-3 - o 'S

"5 |[ &) Manens ynpasnenna ==

0 45 S0 55 60 65 70 75 80 85 G0 95 100 10 110 115 120 1 155 160 165 170 175 180 185 190 105 200 |14 ]

® B

SRECRIURICRE]

» &

OnTuMM3auma pacxopa roproyero rasa

MonyyeHHoe  onTMManbHOe  3HayeHWe  pacxoja
B naHenu ynpaBneHus HaxaTb KHOMKy « COXpaHUTb».

crnegyeT  COXPaHWUThb.

3.3.4. NOPAAOOK NMPOBEAEHUA KANMBEPOBKU

3.3.4.1. [na co3gaHua KanubpoBkM HeobXoaMmO nNpPUroToBUTbL CEPUKD  PacTBOPOB

3.3.4.2.
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C W3BECTHOW KOHUEHTpauuen aHanusampyemoro anemeHTa (CTaHgapTHble
pactBopbl). B ux 4ncne MoXeT MCNonb3oBaTbCA pPacTBOp, He coaepXalumi
aHanuanpyemoro anemeHTa (Hyneson pacTtBop). [na NOCTPOEHUs KanubpoBKK
Kak npaBuno mcnonb3yetca 3—-5 cTaHOapTHbIX pacTBOPOB.

HaxaTb kHomky «MeToauMkm» naHenn MHCTPYMEHTOB, BblOpaTb MeTOAMKY Aanee
kHonky «Co3paHue KanubpoBKu». [loABMTCS OKHO cO3[aHus KanvbpoBKu
puc.56. BBecTM 3HayeHWst KOHLEeHTpauuMh pacTBOPOB [Afs  MOCTPOEHUS
KannbpoBoYHON KpnBoW. BeibpaTb pexum nposegeHus namepennin (Konmyectso
n3MepeHnn Ha obHyneHve — 1).

Mpoueaypa YTOYHEHUS paHee CO34aHHOW KanmbpoBkM noApobHO onvcaHa
B PIMMo.



Puc. 56.

3.3.4.3.

3.3.4.4.
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e kil Ipar 2 Oema O nporpamme

3, Inessent: “Pb" \ MeTomuxa: “Pabouas weropxa C2H2" \ Kanubposka: = . |20 -
Bua Yaanute | Coxparuts | Mpotokon Monoxpomatop =
Cranpapr  Aar. A HeaT. 0CKO,% CKOabc. C-Cuon, % JAnmna Bonkor - Llleno nexre
| 0,020 2000 217,00 ~ 0,50 ~
050 o0 @oTonprertmic =
0,500 o0
5,000 . 6,1 | + | ++
Loy 1500 Typene =
= 1 Bown| +  Cu v
a0
00 2 15 + b
20
3 Boikn + As v
0
4 Bekn | + Cd v
Hasi
Tun KpHBO#: | Mapabona 5 Bokn  + Fe v
PasmepHoCTS: [r/n 6 Bown | + Rb -
Morpewnocts: 0,000 R ww.: 0,000
Tok D2 -
C xap.: 0,000 C min.: 0,0005 = 11 | + | ++
——— HACTPOWKA T:" m
06HyneHne WU3mMepeHune O Cunmetpusauus
Kon-80 uaepenwii Ha obHynenne: [3f 4 AsTo lasosasn cucrema
nonoe =1 17 | +
& » " = e NOrACUTb
@MNpubop @ Boagyx @ Muaposateop @ AueruneH @ Mnams asosas cMeck: Auetunen/Bosayx
COXPAHUTB
L In7e
IR, -~
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 165 190 195 200 64 ]
Jo L om0 e

OKHO co34aHusi KanubpoBKu

MpoBECTM WU3MEPEHUS AHANUTMYECKOrO CUrHama Aansa KanmbpoBOYHbIX pacT-
BOpPOB. [Ns KaXaoro M3 pacTBOPOB pPEKOMEHAyeTcs MpoBOAUTb OT 2 Ao 5
napannenbHbIX OonpeaeneHnn (3amepoB); aHanuanMpoBaTb KannMbpPOBOYHbIE
pacTBopbl crnegyeTt B Mnopsiake BO3pacTaHUA UX KOHUEHTpauuu puc. 57.

Kaxabln M3 napannenbHblX 3amMepoB COCTOUT M3 ABYX npoueayp — ObHyneHus
N M3MEpPEHUs.

[na npoBegeHuns npoueaypbl ODBHyreHusi Heob6XxooMMO OMyCTUTb Kanunnap
B (pOHOBBI pacTBOp M HaxaTb KHOMKY «OOHyreHuey.

[na nposefeHnsa npouenypbl U3MepeHUsi BBECTU Kanunngap B KannbpoBOYHbIN
CTaHOapT, KOHUEHTpauusi KOTOporo BblgeneHa B Tabnuue okHa «CosgaHue
kKannbposkn». HaxaTb kHOMKy «W3mepeHue», nnbo HaxaTb Ha KnasuaTtype
KomnbtoTepa knasuwy «Enter» unu «lMpoGen».

Cnegys pekomeHgaumam PIr1TMO, yTtoyHuTb B cnyvyae HeobxoammocTw,
TMN KPWUBOW annpoKCMMauuW, BBECTU Ha3BaHME W COXPaHUTb MOSYYEHHYH
KannbpoBky.

MpumeyaHue: [HNanbHeuwne [EeUCTBUA MNpPU CcO3A4aHUUN  KanuMOpPOBKMU
3aBUCAT OT CMNEeKTpanbHOro Mmetoza M cnocoba BBoAa
npoo.i.

Mopsiaok co3gaHnst KanMbpoBOK U NPoBeAEHMST U3MEPEHUI MPU UCNONb30BaHNUM
reHepaTopa PTYTHO - TMAPUOHOIO UN 6roka NPOTOYHO - UHXEKLMOHHOIO OnucaH
B SKCMSyaTauUMOHHbIX AOKYMEHTaX Ha 3TWU MPUCTaBKMW.
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Puc. 57.

a x
wacchnii 3pan_Moscpra Omna O nporpamnae
., newent: “Pb" \ MeTomuxa: "Pabouss meroqmxa C2H2"\ Kanubpoexa: “Pabouan kannbpoeca | = =
Bua Yaanuto | Coxparums | Mpotokon MowoxpomaTop =
Cranpapr  Aar. A Hear. 0CKO,% CKO abc. C-Cuon, % [Anuka gonkbl  Leno nexre
@ 0,020 0,00172 0,00038 5,15 0,0001 5,2039 08% 217,00 -~ 0,50 ~
© 0,050 0,00408 0,00000 1,09 0,0000  0,1258
®oTonprennnic =
00,500 | 0,04063 -0,00054 0,08 0,0000  0,3803
0,04060 -0,00049 0,0014 == ot P fes
0,04066 -0,00065 0,0015 0363 Typens —
=] 0,04061 -0,00048 0,0014
B 5,000 0,36309 -0,00320 0,07 0,0002 0,1412 1 Boin RN (Cu_~
© 10,00 0,63571 -0,00388 0,07 0,0005 0,0479 2 15 + e
o 3 Boikn + As v
0 5 0
4 Bekn| + Cd v
Hassanue: PaBouasn kanubposKka
Tun KpMeoi: [Napabona 5 Boicn 56NN [Fe_~
Pa3mepHoCTb 6 Bokn| + Rb -
Norpewnocts: 0,141 R nur.: 0,998
Tok D2 =
Cxap.: 0,054 C min.: 0,0022 - 11 =
HACTPOIKA T:" m
O6HyneHHe WU3mMepeHue [ CummeTpusaums
KON-80 M3Mepemuii Wa obHynenne: |1 4 aeTo Tazosan cucrema
pomoe] C—1 17 |+
- = L4 [ NOrACUTb ]
@MNpubop @ Boaayx @ Mugposateop @ AueruneH @ Nnams rasoBas cMmech: Auerunen/Bo3gyx
COXPAHNTH
[} 31220
ARERERERRERERREREREEE -
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 160 185 190 195 200 [°60 ]
NP o m B

MocTpoeHne KanMbpoBOYHOMU KPUBOW

3.3.5. NOPAAOK NMPOBEOEHUA U3MEPEHUN

3.3.5.1.

3.3.5.2.
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MogpobHoe onncaHme pexnmMoB M3MEPEHUI NpuBeaeHO B PykoBoacTBe
nonb3osaTtens 0. PaccmoTpum npoBefeHe namepeHuin Hen3BeCTHbIX NPob
B py4yHOM pexume (6e3 aBTomarta nogadnm npob).

HaxaTb kHonky «U3mepeHune» naHenn MHCTpymeHToB. [losButca okHO «Jluct
namepeHun» puc. 58. Beectn B BbIOpaHHOM cTONGUE CTPOKM METOAMUK
KanubpoBKY Ha aHanuM3npyemblil 3rieMeHT (MOABEeCTU Kypcop ABaxAbl HaXaTb
NEeBYKD KHOMKY MbIW UMM OOWH pa3 npaByto, BbiOpaTb B OkHe «MeTtoaukm u
KannbpoBKM» dNEeMEHT, METOAMKY M KanubpoBKy, HaxaTb KHOMKY «BbibpaTb»).

Beectn no HeobxogmmocTn B ctonbue «O6pasubi» HasBaHuMs obpasuoB 4N
aHanmsa (NoABEeCTU KypCcop K siYenke, ABaXAbl HaXaTb NEBYK KHOMKY MbILUN,
BBECTM HasBaHue). BbibpaTb a4enky ona namepeHus Ha nepeceyeHun cronbua
C BblOpaHHOM METOAMKOW M CTPOKM C aHanuampyembiM obpasuom. HaxaTb
KHOMKy «3arpy3auTb MeToauKy». BbiOpaTb pexum npoBedeHUs W3MEpPEHUI
(kon-BO mM3mepeHun Ha obHyneHue — 1). [NpoBecTn uamepeHus puc. 58.

Kaxabln M3 napannenbHbiX 3aMepoB COCTOUT M3 ABYX npouedyp — obHyneHus
N M3MEepEHUs.

[ns npoBegeHus npouenypbl OOHyreHUst HeoBXOOUMO ONYCTUTb Kanumnsap
B (POHOBbIN PacTBOpP M HaxaTb KHOMKy «OBHyneHue».
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& kBAHT-3 o x
6asa gonwbo Hocrpoinu  Wipngt  Mpadmweccni sxpan Oxrz O nporpasme

5, TIucr wsmepenmii: = \ Meroamea: “Pabosan meroauks C2H2' \ KanuBposka: “Pabouan kanubpoeka ™ \ O6pasew: “Obpaseu3” = |2
Bua Yaanus | Coxpatums | Mpotokon  MaT.obpaboTia MoHoxpomarop —
fAnwna Bonnbi  Lllens
Obpasubi (3) Pb, mr/n
217,00 ~ 0,50 ~ CREKTR

O6pazeul 4,2578 (0,2%) DoTonpremnmni

O6pazeu2 0,4269 (0,5%) = 5 s

) Typens —
O6pazeu3

Bown| + Cu v
15 | + [pb ~

Boikn + As v
KoHueHnTpauna Curnan 0OCKO,%

084 Beikn + Cd v

v e w N -

Boikn + Fe ~

6 Boikn + Rb ~

Tok D2 -

1 + ++

* uacrpoiika | "
3arpyauTs e|e

O6Hynenne H3mepern [ Cammetpusauns meToancy
KOM-BO WaMepeHii ua obkynexme: |3 M Aeto TasoBas cucrema

nonox| 1 18 |+

= ® [ MOTACHTb ]

@MNpubop ©Bosayx @ Mpposateop  © Auetunen @©Mnama  [a30Bas cMeck: Auetune/Bo3ayx

I T COXPAHWTH
30571
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 60 65 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 190 195 200 200 ]
Jo e - ox

Puc. 58. MNpoBepeHne M3MepeHMN HeU3BECTHbIX NpPo6

[ns npoBegeHus npoueaypbl M3MepeHUs BBECTU Kanunnsp B pacTBoOp
nsmepsiemoro obpasua.

HaxaTb kHONKy «W3mepeHue», nmbo HaxaTb Ha KraBuaTtype KoMmbioTepa
knasuwy «Enter» nnun «lMpob6eny.

PesynbTaTbl U3MepeHusi 3aHOCHATCA B BblOpaHHYlD SYeliky B COOTBETCTBUM
C 3aaHHbIM BMOOM OTOOpakeHus pesynbTaTa.

lMocne npoBefeHUs U3MepeHun CoXpaHuTb pesynbTaT. Pesynbtatbl namepeHumn
CcoxpaHsiTCA B «base  pgaHHbIX» B BuMOe JUCTOB  U3MEPEHUN
N CBOAHOW Tabnuubl U3MEPEHUN.

3.3.6. OBPABOTKA U MEYATb PE3YJIbTATOB U3MEPEHWUN

3.3.6.1.

3.3.6.2.

PesynbTaThl n3MepeHuMn BO3MOXHO pacnedaTtatb M3 OkHa «JIMCT m3mepeHuin»
nnbo n3 «basbl gaHHbIX». B 3aBucumocTn oT npepyctaHosrieHHoro MO 6yaet
cchopmmpoBaH nuct B Buge gokymeHta Word Office nnu Open Office. danee
C MOMyYeHHbIM pe3ynbTaTOM MOXHO paboTaTb Kak C OObl4HBIM AOKYMEHTOM
dopmaTta doc.

O6paboTka pe3ynbTatoB M3MepeHun npomsBoauTcs B «Jlucte un3MepeHun»
N NO3BOMNSET NPOU3BECTU PaCYET KOHLEHTpaumm B obpasue C y4ETOM HaBeCKu
n pasbasneHna Npobbl, a TaKkke y4eCTb BEMNUYMHY COAEpXXaHWUs uccnegyemoro
anemMeHTa B XOriocton npobe nyTtéM BbluYMTaHMA U3 BblbpaHHOro obpasua.

[ns npocmoTpa pe3ynbTaTtoB M3MepeHun B «base paHHbIX» HaXaTb KHOMKY
rmaBHoro MeHw «basa gaHHbIX» > «PesynbTatbl» puc. 59.

MopgpobHo pabota c «bason [aHHbIX» paccMOTpeHa B PYKOBOACTBE
nonb3oBartens [10.
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Puc. 59.

@ xanir3 -
Basa gawweex  Hactpoiixn  lpaguueckwii sxpan  Mosepra  Oxma O nporpamme

WU3smepenune  Metoauku

— = S e rprna
Bua Ypanute | Ounetp | MNpotokon Monoxpomarop =
Snemant ueT wamepenwit Hassaume Rata cosparmn Koag-T ot ~ Anuna sonkbi - Wens —
Cu 1 0.1Cu 27.03.15 10:58 0,09668 mr/n o 217’00 =] 0’50 2o
cu 1 10 Pb 27.03.15 10:58 0,00603 wr/n 0 Gotonpennnic _1
Pb 1 o1cu 27.03.15 10:58 0,00348 we/n 0 =T 5
Pb 1 0.5Pb 27.03.15 10:58 0,50229 we/n 0 . 2 SR
Pb 1 10Pb 27.03.15 10:58 9,50690 wr/n 0 ‘ ypeny ==
Pb 1 Obpaseul 27.03.15 10:58 <0,00170 mr/n 0 1 Bokn  + Cu v
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Basa gaHHbIX «Pe3ynbTatbi»

3.3.7. NOPAAOOK PABOTbl HA NMPUBOPE B PEXUME A3

3.3.7.1.

Puc. 60.
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PaccmoTpum nocrnegoBaTenbHOCTL HacTponkm npubopa B pexmnme AD Ha
npumMmepe npoBedeHus n3MepeHun anemeHta Rb:

Hactpontb nonoxeHue ropenku. HaxaTb kHONKy «W3mepeHue» naHenu
WHCTPYMEHTOB. [10ABUTCA OKHO «JTUCT namepeHuny. 3arpysntb Nobyto MeTOANKY
ansa pabotbl B pexume abcopbumm (Hanpumep Cu). HacTpouTb nonoxeHue
namnbl n.3.3.2.1. YCTaHOBUTb SMUCCUOHHYIO (KPYrIyt0) rOpesniky B 3aBUCUMOCTU
OT ucnosibdyemon rasosonM cmecn. C MOMOLWBID HCTUPOBOYHOM KapPTOYKM
NPOBEPUTb N OTPErynNMpoBaTb MOSIOXeHue ropenkn puc. 60.

MpoBepka NoONoXeHUs1 3MUCCUOHHOW ropeniku No HCTUPOBOYHOW KapTOuKe



3.3.7.2.

3.3.7.3.
3.3.7.4.

3.3.7.5.

3.3.7.6.
3.3.7.7.

Puc. 61.
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BeecTn B BbiOpaHHOM CcTONOLE CTPOKM METOAMK METOAMKY Ha aHanusmpyembli
anemeHT Rb (nogBecTtn Kypcop ABaxabl HaXaTb NEBYIO KHOMKY MbILM MW OAMH
pa3 npaeyto, BblbpaTb B OkHe «MeToauKu N KanubpoBKU» 3NEMEHT, METOAUKY,
HaxaTb KHoOMKy «BbibpaTb»). B «Jlucte mamepeHun» Bbibpate ctonbey Rb.
Haxatb kHOMKy «[llepekntiounte MeToauky». Haxatb KHOMKy «[ paduyeckmi
3KpaH» rMaBHOIo MEHIO.

MpumeyaHue: [locnepoBaTenbHOCTL CO34AaHUA MeETOAMKM NoApoO6HO
onucaHa B pykoBoacTBe nonb3oBatens [10.

Mpounssectn nomkur nnamenun n.3.3.2.7. OTperynupoBaTb pacxof rasa.

OnyctuTb Kanunnsap B cTaHAapTHbIA pacTBop (Hambonbluen KOHUEeHTpauuu
U3 cepum) M M3MEHEHMEM BENMYUHBI yCUMeHUst (POTONMPUEMHMKA B MNaHEnNu
ynpaBneHus AobuTbCsl curHana usnydeHus (ammccum) Ha ypoBHe 60 +70%
puc. 62. Mpwn 3arpy3ke B «JINCT namepeHnin» kanmbpoBkM AaHHaa npouenypa He
BbINOSIHAETCS.

MoacTpouTb 3HauveHue AnuHbl BOMHbL. HaxaTb kHonky «HACTPOWMKA». Mo
3aBepLUeHMM npoueaypbl NPUGop roToB K NPOBEAEHUNIO U3MEPEHWUN.
CoxpaHuTtb napameTpbl. B naHenu ynpaesneHuns HaxaTb kKHOMKY « COXPAHUTb».

lMocTpoeHne U1 yTouHEHME KanubpOoBKM, a Takke nocrneaoBaTenbHOCTb
NpoBedeHNs U3MEPEHUN aHanornyHa pexumMy aToMHOW abcopbuun MNyHKTbI
3.3.4, 3.3.5. ObpaboTka pesynbtatoB 3.3.6.
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Bbibop metoauku Ha Rb
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Puc. 62. Hactponka ycuneHuma ¢oTONpMEMHMKA: ONYCTUTb Kanumnnap B CTaHAAPTHbIN
pacTBOp, U3MeHAA ycuneHue cpoTonpuémMHuka pobutbca curHana 50+70%

3.3.8. MOPAOOK BbIKITIOMEHUA CIMNEKTPOMETPA

Mo OKOH4YaHMM paboTbl Ha CnekTpoMeTpe HeobXxoauMMmo:

3.3.8.1. Tlpu ropsiiem nrameHn onycTUTb Kanunmnsp pacnbinuTens B cTakaH ¢ AUCTUI-

J'II/IpOBaHHO|7| Bogon Ha 3+5 MUHYT ONA NPOMbIBKU KaMepbl CMELLEeHUA, TOPesikn
n rmapo3arsopa.

3.3.8.2. BblHYTb Kanunnsp 13 MPOMbLIBOYHOIO pacTBopa, noracutb nnams (4epes
KOMMNbIOTEPHYO Mporpammy).

3.3.8.3. BbIMT ©n3 KOMMNbLIOTEPHOW NPOrpaMmbl, PYKOBOACTBYACb pPeKOMeHOaunsmu
PIM MO. MoateepanTb BbIKNOYEHWE npubopa.

3.3.8.4. 3aKpblTb BEHTUNN Ha rasoBbiXx GannoHax. BbikMYMTbL KOMMNPECCop, BbIMyCTUTb
BO34yX M3 pecuBepa Kommnpeccopa M MarucTpanu.

BHUMAHUE! Heobxoaumo o6sizaTenbHO cTpaBnuMBaTb [OaBrneHue U3
BO3AYLWHOM MarucTtpanu pAansi yMeHblueHus obpasoBaHus
KOHOeHcaTa B pecuBepe Komnpeccopa.

3.3.8.5. Bbikntouutb [K.
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3.4.

3.4.1.

3.4.2.

3.4.3.
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OEACTBUA B 3KCTPEMAJIbHbIX YCNOBUAX

BHUMAHUE! CoGnwoaeHne npaBun 3KcnnyaTauuum chnekTpomeTpa,
M3NOXeHHbIX B HacTosiweM PykoBoacTBe, rapaHTupyeT
6e3onacHOCTb Ha BCex 3Tanax ero MUCcnonb30BaHMUS.
BO3HUKHOBEHUE 3IKCTpeMalNbHbIX CUTyaLUln BO3MOXHO
nm6éo nNpu HapyweHWUM NpaBuUN IKCNsyaTauuum CNeKTpo-
MeTpa, NnM6o Npu BO3HUKHOBEHUU aBapUMWHbIX YCIOBUN
B NoMelleHUn, rge HaxogutTcsa npuodop.

MpyM BO3HWKHOBEHUW TMOXapa WM BO3rOpaHWss B MOMELLEeHUM HeobXoanMo
HeMeasieHHO npekpaTuTb paboTy Ha nNpubope M HaxaTb KHOMKY BbIKMHOYEHUS
Ha nepegHen NaHenu CcnekTpomeTpa, cucteMHoro 6noka [1K, mMoHuTOpa u
npuHTepa. 3akpbiTb BEHTUNN BCEX ra3oBblXx 6annoHOB U BO34YLLUHOW Marncrtpanu.
BblkntounTb komnpeccop. OTKAYUTL NPUBOP, KOMMNbIOTEP, NPUHTEP U KOMMAPECCOop
OT CeTW, BbIHYB BWSIKY (bunbTpa - yonuHutens «lvnoT» 13 poseTku.

Mpy BO3HUKHOBEHUWN B NMOMELLEHUWN, FOe HaXo4MTCH Npubop, aBapunHbIX CUTyaLunn
B CUCTEMe TennoBOAOCHabXeHUs, KOTopble MOryT NPUBECTM K NonagaHuio BoAbl Ha
CNeKkTpoMeTp, Heobxoanmmo BbIKMYUTE Npubop cornacHo n. 3.4.1 u nepeHecTu
npubop B Opyroe NOMELLEHNE WUIIM HAKPbITb €ro BOLOHEMPOHULAEMOWN MNNEHKON.

Mpy pe3kom MOBLILLEHUN BNAXXHOCTU B NOMELLEHUN, TAe HaxoguTcsa npmbop (Bblwwe
85 %), ero HeobxoaMMO BBLIKMIOYUTL U NOMECTUTb B BOOOHENPOHMLAEMbIA YEXOn
c cunukarenem. To e camoe Heobxoammo caenaTb NPU NOHMXKEHUM TeMNeEpaTypbl
B NnomeLwjeHnn Humxe +5°C.
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4. TEXHUYECKOE OBCITYXUBAHUE CIEKTPOMETPA

TexHnyeckoe obcnyxmBaHme cnekTpomeTpa NPOU3BOAMTCA B MPOLECCe ero aKcniyatauum
Ha paboyeMm MecTe, TeM >Xe NepCoHanoM, KOTOPbIN OCYLLEeCTBRSET WCNOoNb30BaHWe
npubopa No HasHa4yeHuIo.

BbinonHeHne pekomMeHgauuMi MO TEXHUYECKOMY OOBCNy>XMBaHWIO, Hapsagy C npasunamu
YCTAHOBKM M NOArOTOBKM K paboTe, obecneymBaeT ucnpaBHOCTb npubopa u ero
FTOTOBHOCTb K WCMOSIb30BAHUIO.

4.1. MEPbl BE3OMNACHOCTHU

B npouecce TexHudeckoro obcnyxmBaHua criegyet cobnwogatb Te ke  Mepbl
B6e3onacHocTn, KOoTOopble OblNM pekoMeHAoBaHbl A1 MNOArOTOBKM  CMEKTpoMeTpa
K mcnonb3oBaHuio nN.3.2.1.

4.2. NOPAAOK TEXHUYECKOIO OBCITYXUBAHUA
CNEKTPOMETPA

BbinonHsiemble B xoae TexHUYeckoro obcnyxmBaHusa npoueaypbl ykasaHbl B Tabnvue 7.

Tabnuua 7.
MyHkT | CopepxkaHue Cnocob6 MepmnognyHoCTb
P3 |npouenypbl M NOPAAOK BbINOSIHEHUA BbINOJIHEHUSA
4.2.1. |lMNMpombiBKa MponyckaTb 4yepe3 Kanunnap
NoJsIoCTM KaMepbl, B nnams ropenkn 70 + 96 % pacTteBop MNepen kaxgbim
rOPEenk1 1 pacnbinuTens | 3TMnoBoro cnupTta B TedeHne 1+2 MUHYT | BbIKITIO4EHEM
(npn pabote ¢ MuHepanusaTamu nrnameHu
OpraHMyeckux MnpoAyKTOB), a 3aTem,
B TeyeHne 4+5 MUHYT — NPOMbIBOYHbLIN
(dboHOBLIN) pacTBOp WK
ONCTUNINIMPOBAHHYO BOAY
4.2.2. |YpaneHne Hanéta conen |C MOMOLLbBI FIOCKyTKa MSATKOW Uepes kaxable
C MNOBEPXHOCTEM He BOPCUCTOM TKaHW, YBMaXHEHHOW 6 + 8 yacos
BHYTPEHHero oTceka 70 % pacTBOpOM 3TWUMOBOrO CnvpTa paboTbl ropenku
LEeHTpanbHON CeKummn
N C NOBEPXHOCTU rOpeskKu
4.2.3. |YpaneHve HanéTta cornen | BbINONHUTL C NOMOLLBLID NOCKYyTa
C NOBEPXHOCTU FNH3, MSFKOW He BOPCUCTOM TKaHMW, 1 pa3 B mecsy,
obpalleHHbIX K ropenke |yBnaxHéHHon 70 % pacTBOpOM
3TUNOBOro CNUpTa,
3aTeM NpoTepeTb MOBEPXHOCTb CYXOW
TKaHbO M 064YyTb CTpyen BO3adyxa
C NMOMOLLBIO CYyXOW PEe3VMHOBOW rpyLun
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OkoH4YyaHue Tabnuubl 7.

MyHkT | CopepxaHue Cnocob6 NMepuoanyHoCTb
P3 [npoueaypbl M NOopsfoK BbINOSIHEHUA BbINOJIHEHUSA

4.2.4. |Yuctka ropernku MponsBecTn MexaHW4YecCKyld OYUCTKY Uepes
OT Hanéta conen OOKOBbIX MOBEPXHOCTEN LUenen 150+200 yacos
n rpacputa (oTBEpPCTUN B KPYIMbIX ropesikax) paboTbl ropenku

C MOMOLLBKD NOMOCKN TeKCTonuTa Wnn | unu

NPOBOMOKN, BXoAUT B Komnnekt 3UI1 npu MNosiBEHUN

puc. 63; paspbIBOB (hakena
MpombIBKa roperiku CHsATb ropernky ¢ kamepsbl. [1pomMbITb nnamexm ropenki

ropesniky nog cTpyen BoAbl, nponyckas

BO4Y Yepe3 ropenky B TeyeHune 2+3

MWHYT. BbICyluMTb ropenky B CyLInnb-

HoM LwKacdpy (He 6onee 70 rpag C).

4.2.5. |YpaneHue OTNOXEHUN MNpun ropsiem nnameHn aueTurneH — Mpn nosisneHuu
rpacdhuTa Ha Lwenm — 3aKMCb a30Ta NpPoOBECTU yaaneHue pa3pbIBOB dhakena
ropenku npu pabote rpacPuToBOM KOPKU C MOMOLLLIO nrameHn BOOMNb
C nnameHem OTBEPTKN CpedHero pasmepa wenn n ApKnx
aueTuneH/3akucb asoTa |ABWXKEHWEM OT LieHTpa roperiku CBETALLMXCHA TOYEK

4.2.6. |lMpombiBKa rugposateopa | OTcTbikoBaTb CNUBHYH TPYOKy 1 pa3 B mecsu,

OT KaMepbl CMEeLLUEHNS, NPONnNTb Yepes nepeg

Heé 500 Mn gUCTUNNMPOBaHHOM BOAbI. ONUTENbHbIM
Ypoanntb Bogy M3 CIUMBHOWM E€MKOCTW, nepepbIBOM
O4YUCTUTL KOPMYC M MOACTaBKY B paboTte
rmgposaTsBopa OT Mbifu.

4.2.7. |YpoaneHve nbin C nomowpblo nockyTta ExxeHegenbHO
C HapyXHbIX cnerka yBnaXHEHHOM driaHenm
NoBEpPXHOCTEN
crnekTpomeTpa

4.2.8. | YganeHue nbinn C nomouwpbo nockyTa 1+2 pasa
C BHYTPEHHUX cnerka yBnaXHEHHOM doriaHenm B Heperno
noBepxHocten B OGroke
crnekTpanbHbIX namn

4.2.9. | 3ameHa ynnoTHUTENbHOro | CHATb roperky, 3amMeHuTb KOmnbLo, Uepes 2000 yacos

Pe3nHOBOro KonbLa
Ha BbIXOOHOM naTpybke
Kamepbl CMeLleHns

YyCTaHOBUTb HOBOE KOfbLO, BXOAWUT
B komnnekt 3Wl1, BHOBb YyCTaHOBUTb
ropenky pwuc. 64.

paboTbl Unu

npu oBHapy>xxeHun
HerepMeTM4yHOCTU
coefHeHns

KonnyectBo STUIIOBOrO CNMpTa, pPacxoyemoro 3a Mecsu

Ha TexHudeckoe obcnyxusaHue npubopa, He npesbiwaetr 500 cm3.
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Puc. 63. MexaHu4yeckass O4YMCTKa roperiku

Puc. 64. 3ameHa YANOTHUTENbHOINo KoJibla KamMepbl CMeLleHUA
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4.3. OUEHKA LUYMOB CIMNEKTPOMETPA

OueHka LWyMOB He sBnsieTca obazaTenbHOM Npoueaypon U MoOXeT ObiTb pekoMeHOoBaHa
TOMBbKO OMbITHbIM MNOMb30BATENAM, >XENalWnM NPOBECTU YrNyOneHHY AMarHOCTUKY
coctosiHua npubopa. OCHOBHble BMAbl WYMOB nepeyuncrieHsl B n. 1.1.5.3.

[na OueHKM LUYMOB MCMONb3yeTCs LUMPUHA «LYMOBOW OOPOXKM» AD B rpaduyeckom
9KpaHe puc.65. MNepen namMepeHnemM LWMPUHbI «LYMOBOW AOPOXKM» CrnefyeT BKAYUTb
npubop M NPOBECTU ero HacTPoWKy B cooTBeTcTBUM C M. 3.2.3.

0,001

0,0008

0,0006

0,0004-

0,0002-

AD

Cuman
o

-0,0002

-0,0004-
-0,0006

-0,0008

-0,001-

0 2 4 6 8 10 12 14 16 18

Puc. 65. K oueHKe LUyMOBOW AOPOXKKU

20 22 24 26 28 30 32 34 36 33 40 42 44 45 48 50
Bpema (cek)

AD — WwuvpuHa LYMOBOWN OOPOXKKM

,D,J'IFI ONarHOCTUKMN pPa3rmmMyHbliX CUCTEM npm6opa OLEeHKY WyMoB crneagyet nposoauUTb

Npu pasHbiX YCMoBUAX:

Mnams He ropuT, pacTtBop B pacnbifinternb HE nogaéTrcsa (XOJ'IO,D,HbIe UJyMbI) -

ANarHoCTuKa SﬂeKTpOHHOIZ CXeMbl N CHeKTpallbHbIX Iamm,

Mnams ropmuT, pacTtBop B pacnbiyinTteslb He nogaéTrcsa (XOJ'IO)J,HbIe wymbl +

LYyMbl I'IJ'IaMeHVI) — ANarHoCTukKa pa6OTbI ropesyikm um ra3oBON CXEeMbl;

nnam4d roput, B pacnblyinternb nogaéTrcsa CbOHOBbIIZ pacTBoOp (XOJ'IOLleIe wymbl +

WYMbl NIIAMEHN + LWYMbl TOPENKM M pacnbinuTens) — AvMarHocTuka paboThbl
pacnbinuTens, oueHka npegena obHapyXeHus;

nnama roput, B pacnblinTesb

nogaérca pacTBOp WUCCMeayemMoro aremeHTa

AOCTaTOYHO OONbLUON KOHUEHTpauun — AnarHocTuka HectabunbHoCcTn paboThbl
pacnbIUTENsl, OUEeHKa YyBCTBUTENBHOCTM.

Mpy yBENWYEHUM YPOBHS LUYMOB,

cnegyet pykoBOoACTBOBATbCA peKoMeHOauunAamu,

npuBeaEHHbIMKU B NyHKTE 6.1. «XapakTepHble HEUCNPABHOCTU U METOAbI UX YCTPaAHEHUS».
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4.4, OUEHKA YYBCTBUTEJIbHOCTU CMNEKTPOMETPA

OueHka 4yBCTBUTENBLHOCTU Mpubopa NpoBOOMTCS MO BENUYMHE XapaKTepucTUYeCcKom
KOHUeHTpaumn n. 1.1.5.2. npn uaMepeHun cTaHOapTHOroO pacTBopa C KOHLUEHTpauunen
B AuanasoHe nponopuMOHanbHOro (FIMHEMHOro) yvacTka rpagyyMpoBOYHON  KPUBOW.
Mo BenuyuHe nornoweHns paccuntoiBaeTcad Cxap W CpaBHMBAETCA C TabnnMyHbIM
3HayeHuewm, npunoxeHme: PABOYNE NMAPAMETPbI U XAPAKTEPUCTUKUN AAC «KBAHT-2».
[donyckaeTcs yBenuyeHne 3HaYeHUs XapakTepuCTUYECKOM KOHUEHTPaUUM No OTHOLLEHWUIO
K TabnuyHonm BenuunHe He Gonee yem Ha 30 %.

Hanpumep: N3mepsasa curHan nornoweHns ctaHgapTHoro pacteopa Cu KOHUEHTpauum
0,1 mr/n  nonyvyeHa BenuunHa 0,026 6, npum atom cornacHo (6)
Cxap = 16,9 MKr/n, a gonyctumoe 3HayeHue 19,5 mkr/n.

BenvumHa xapakTepucTMyekoM  KOHLEHTpauuuM CcBA3aHa C  KavyeCcTBOM  paboTbl
pacnbinnTens, Npu ycrnosumn npaBuiibHON HaAcTponkn npubopa. [uarHocTnka n HacTpouka
pacnbinUTens paccmMmoTpeHa B n. 6.2.

5. TOBEPKA CIMNEKTPOMETPA

5.1. CnektpomeTp nocTaBnseTca noTpebutento neBepeHHbIM B  COOTBETCTBUMU
C yTBepxaéHHon «MeToamkon MOBEPKM» U CBUOETENbCTBOM O MOBEpKe
yCTaHOBIEHHOro obpasua.

5.2. MexnoBepouHblit uHTepBan - 1roa. [MoBepka [ofmMkHA NPOBOAUTLCA TaKXKe
rnocrne peMoHTa CMNeKTPOMEeTpa, KOTOpbI MOXET MNOBMUATb Ha €ro MeTporio-
rmyeckme xapakrepucTtuku. MNMosepka He TpebyeTcs mocne pemMoHTa WM 3aMeHbl
KOMMblOTEPA WUNN MPUHTEpA.

6. TEKYWMUWA PEMOHT

PekomeHgaunmn paHHOro pasgena npefHasHadeHbl Ons  ux  peanusauum
cneunannctamm, OcCyLleCTBndArwnMMn 3KCnjiyatauuto np|/|6opa.

BHUMAHUE: B cnyvyae 3aTpyAHEHWW, CBA3aHHbIX C BbIIBIEHUEM U
YCTpPaHEeHMeM HeucrnpaBHOCTEN HaCTOATENIbHO PEeKOMEH-
AyeM CBfA3aTbCA C npousBoauTenemM. B HekoTopbix cny4yasx
HeKBanuUUUPOBaHHbIA PEMOHT NMPUBOAUT K CEPbE3HbIM,
Gonee QOPOrocToAILIMUM HEUCNPaABHOCTSAM.
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TeKyLLl,VII7I PEMOHT CNEeKTpoMeTpa 3aKrkw4daeTCd B BbiABIIEHUN MNPUYUH U YCTPaHEHUU

XapaKTepHbIX HeUcrnpaBHOCTEW.

no unx ycCTpaHeHUKw npueeaeHbl B Tabnuue 8.

[MepeyeHb 3TUX HeucnpaBHOCTEN U pekoMeHOauuu

Tabnuuya 8.
NMPU3HAKHA BEPOSITHASI MPVUMHA CMNnoCcoOb YCTPAHEHUA
HEUCIMNPABHOCTHU HEUCNPABHOCTHU

lMocne BKNtoYeHUs
cuctemHoro 6noka [MK
HET npepbIBUCTOMN
NoaCBETKN KHOIMKK
BKMOYEHMs1 npubopa
Ha nepegHen naHenw.

He nogkntoyéH
kabenb USB.

MpoBepuTb NOAKMHOYEHME
kabena USB.

[Nocne HaXXaTnsa KHOMKU
BKMNOYEHMS NpepbIBUCTas
noacBeTka He MeHsieTcs
Ha MOCTOSIHHYIO.
OTcyTcTBYET WYM
BEHTUNATOPA ra3oBOro
6noka. icnonHutenbHble
MexaHn3mbl npubopa

He yCTaHaBnMBaloTCA

B HayaribHOE MonoXeHune

1. OtcyTcTBYET
anekTponutaHme npubopa

2. Bbilen u3 crtpos
ceTeBOM NpenoxpaHuTenb

1. NMpoBepuTb Hanunume
ceTeBOro kabens

UMW HanpsbkeHne B CEeTU
Nno WHOVKaAUUW YONUHUTENS
«MNNOT»

2. 3aMeHUTb npefoxpaHuTenb
(nos. 3 puc. 4
pa3béM CWMOBOro kabens)

OrtcyTcTBYET CBSI3b
mvexay MK n npnbopom

HenpaBunbHass HacTpowka
nopta CBA3u

[NpoBepuTb NOPT CBA3N
U Hanudne ppamsepa USB

Mpnbop He pearnpyeT
Ha komangabl K

MNporpamma «3aBucnay

BbIkntiountb Npudop, BbINTK U3
nporpamMmbl. BkniounTb npnbop.
3anycTtutsb IMO.

1. YyscTBUTENBHOCTL
aHanusa cHu3unacb
B HECKONbKO pas3

2. Yxyawwunacb
CXOOMMOCTb pe3ynbTaToB
npyv nsMepeHun
BbICOKMX KOHLIEHTpaLuii

HenpaBunbHbIA pexum
paboTbl ropesnku

[poBepuTb NPaBUNbHOCTb
NCnonb30BaHNA pexunma
«[JONONHNT. OKUCTIINTENb»

HewncnpasHoctb JIMK

3ameHutb JIMK

HenpaBunbHOe NpoxoxaeHue

CBETOBOro nyva
yepes nnams

OTblocTnpoBatb
cnekTparnbHble nammbl
NPOBEPUTL NONOXEHNE FOPESKN
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MpooomkeHne Tabnuupbl 8.

NMPU3HAKU BEPOATHAA MNMPUYUHA CNnocob YCTPAHEHUA
HEUCNPABHOCTHU HEUCNMPABHOCTHU
YyBCTBUTENBHOCTb 1. 3acopeHune KpynHbIMU 1. MNpoBeCT YUCTKY Wbl

aHanm3a cHu3unnacb B
HECKOJTbKO pa3

Yxyawmnace
CXOOMMOCTb
pesynbTaToB

npu M3mMepeHun
BbICOKMX KOHLEHTpauun

YyacTMuamMu MM BOSOKHaAMM
HeMNbTPOBaAHHOrO pacTeopa
KaHana urnbl pacnbimMTens
n (Mnn) kanunngpHon TpyoKm

2. HenpaswunbHas
HacTpovika pacnbinuTens

pacnbinMTenst ¢ NOMOLLbHO
npucnocobnexHns

n3 komnnekra 3WUTM.

MpoayTb KanunnsapHyr Tpyoky
cKaTblM BO34YyXOM

2. HactpouTb pacnbiniuTernb
no pekomeHgauusam n. 6.2
3amMeHnTb pacnbinuTerb

HenpaeunbHo BbIGpaH pacxopq
roptoyero rasa

Mo curHany nornoiieHus
OT CcTaHgapTHoro obpasua
BblIOpaTb ONTUManbHbIN pacxos

HeBepHo BblGpaH
TWN TOpKYero rasa

YCTaHOBUTb PEKOMEHAYEMbIA
TUN Toprovero rasa

WymMbl niameHn n
ropenku yBenuuunucb
B HECKOmnbko pa3

3acopeHue
BHYTPEHHUX MOBEPXHOCTEN
roperiku

BbinonHuTb onepaunmn
OYMCTKM TOPErKN COrfacHo
n.n.4.2.4-425 pasgena
“TexHnyeckoe obcnyxusaHue”

CropaHune B nnameHu
npumecen, cogepxalimxcsa
B 3arpsi3HEHHOM roptoYeM rase

3amMeHuTb 6annoH
C roploYMM rasom

Hanét xwupa
B KaHane pacnblimTens

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

KonebaHnua curHana 6e3
nnameHn BO3pOCnu B
HEeCKombKo pa3

HeuncnpasHocTb JIMK
uUnn AenTepueBor namnbl

3aMeHunTb
crnekTpanbHylo namny

[NosiBneHuve
pa3pbIBOB MIIaMeHN
“aueTuneH/ 3akmcb
asoTta” BOOMNb LUenu
ropersiku

HakonneHwne
OTNnoOXeHunn rpacputa
Ha LWenu roperku

He raca nnameHu, yaanutb
Harap ¢ MOMOLLIbIO OTBEPTKU
cpeaHero pasmepa

[nsa ncknoveHnsa
CaMOMNPOU3BOSbLHOIO ralleHus
nrameHun, YUCTKY BbINOMHATb
OT cepeauHbl Lenu
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OkoH4YyaHne Tabnuubl 8.

NMPU3HAKU
HEUCTMPABHOCTHU

BEPOATHAA MNMPUYUHA

CNoCOb YCTPAHEHWA
HEUCTNPABHOCTH

He BuaHO cBeyeHus
cnvpanu npy noBopoTe
pbldara 6noka nogxwura

He npoucxoaut nogpkura
nnamexHmn

Bbiwna mn3 crpos
cnupanb 6noka nogxura

CHATb ropernky, OTKpyTUTb
BMHT KpPEMneHnst Koxxyxa bnoka
nofxura, NoBepHyTb 610K B
paboyyto 30HY, CHATb KOXYX
0ocnabuTb BUHTbI KpenneHus
cnupanu, Npou3BeCTN 3aMeHY.
OcyuwecTBuTb CH0PKY B
obpaTHOM nopsigke .

3anax rasa
B npouecce paboTbl

(npn pabote

C nnameHem
nponaH / Bo3gyx cnabbin
3anax rasa B nepsble
CeKkyHabl nocne nomxura
He saBnseTcs
HEeNCcnpPaBHOCTLIO)

HapyweHa repMeTn4HoOCTb BocctaHoBUTb
BXOOHbIX Fa30BbIX repMeTMYHOCTb ra3oBbIX
Marncrtpanemn mMarncrpanen
Bbixog n3 cTposi

OA s CTpo 3amMeHunTb

YNNOTHUTENBHOIO KonbLa
MexXay ropenkom

n naTpyokom

KaMepbl CMeLlEeHUs

YNNOTHUTENBHOE KOMbLO
Mn.4.2.9.

He npowucxoant
nomxura nnameHu

[optouunn ras
He nocTtynaeT
B Kamepy cMmelleHns

HeucnpaBHocTb pefykTopa

3arpsisHéH rasoBbI LUTYLIEP
Kamepbl CMeLleHUs

B rasoBon maructpanu
NPUCYTCTBYET BO34YX

[NpoBepuTb rasoBble
KOMMYHUKaLnm

N JaBneHne roptoyero rasa
B GannoHe; npu paboTte
C MponaHoBbIM ©annoHOM
EMKOCTbl0 5 nutpoB —
3amMeHnTb BGannoH

MNpouncTntb rasosbIn
WTYyUEep Kamepbl CMeELLeHUst
8 punc.8, 9 (npasbin),
npeaBapuUTEnbHO CHATb
TpyOky

Mnams 3aropaetcs
N racHeT BO Bpems
«OTXKUra» ropenkvi unu B
pexumMme «ctabunmsauma»

Pacxogbl rasoB cragun
NnoaroTOBKM TrOpPErku
npu nogxure

3adaHbl HEe BEPHO

MpoBepuTb COOTBETCTBUE
3Ha4YeHUn pacxogoB rasos
Tabnuue 6

Cpabotan npegoxpaHu-
TenbHbIA KnanaH - npobka
Kamepbl CMeLLUeHUs

He cobGnogeHbl npaBuna
paboTbl C rasoBom
CMECbI0 aLleTUINeH-3aK1cb
asoTa

3ameHuTb KranaH
Ha HOBbIN (BXOAWUT
B coctaB 3UIM)
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6.2 HACTPOMKA U OBCNYXUBAHUE PACMNbIIUTENA

6.2.1.

BHUMAHUWE! Pacnbinutenb SABNSIeTCA OCHOBHbLIM 3fIeME@HTOM aToMu3a-

TOopa, BNUAKOLWMUM Ha YYBCTBUTENIbHOCTb U CTabMUNbHOCTbL
npoBoAUMOro aHanusa. bonblMHCTBO HeucnpaBHOCTEN
pacnbinuTensa CBA3aHO C HapyweHuMeM nosib3oBaTenem
3KcnnyaTauMoOHHbIX OrpaHU4eHUW, yKasaHHbIX B n. 3.1.4,
3.1.5., a TakkKe C HeBbINONHEHNEeM paboT No TeXHUYECKOMY
obecnyxuBaHuo n. 4.2.1.

Mpy CHWXEeHUN YyBCTBUTENBHOCTU HEOBXOOUMO NPOBEPUTL pacxod Npobbl yepes
pacnbinutTenb. 3HayeHMe Ha MaHomeTpe Onoka perynupoBkM  OaBneHuUs
pacnbinMTens AofmkHO ObiTb B npegenax 1,8 - 2,0 atm puc.18. MNpu aTom pacxoa
npoObbl gomkeH 6biTb B Npegenax 5,5 — 6,0 mn/muH. Ecnn pacxon npobbl MeHbLUE,
HeobXo4MMO MPOYUCTUTL UMY pacnbIINTENs C MNOMOLLBID npucnocobnenna ums
3UM. Onsa aToro Heo6xoANMO BbIKPYTUTL NPOBKY KanunnapHoOn TpyoKu, OCTOPOXKHO
BblHYTb  Kanunnsp, MpoBepuTb KayecTBO pas3BasnbLOBKM U LENOCTHOCTb
CUSIMKOHOBOIO  KOnbUa, BCTaBUTb MpucnocobneHne B OTBEpCTUE UMbl U
OCYLLECTBUTb OYUCTKY puUC. 66.

MpoayTe KanuNNsp C MOMOLLbID PEe3VHOW rpyln. YCTaHOBUTb  Kanummsip
B pacnbinuTenb, 3akpyTUTb NPOOGKy KanunnspHow Tpyoku. Kanunnsp He OomkeH
npoBopaynBaTbCs B pacnbinuTene.

Ecnn NPOYUCTKaA uWrrbl HE Aalia TMOJIOKUTENIbHbIX Pe3yribTaToOB pPEKOMEHOYETCA
NnPon3BECTU 3aMeEHY pacnblINTENA.

Puc. 66. Mpounctka wurnbl pacnbiUTENA C NOMOLUbLIO NPUCNOCOONeHusA
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BHUMAHUE: nMNonHas pa3bopka u HacTpouKa pacnbinutenss MoxeT ObiTb
BbINOJIHEHA NPU YCNOBUMU FNyOOKOro NOHMMaHUA NpuUHUMNAa
paboTbl M KOHCTPYKTMBHbLIX oOcobeHHocTen. [lpu 23TOM
M3roToBUTESNIb HEe rapaHTUpyeT MONIHOr0 BOCCTaHOBIIEHUSA
XapaKTepUCTUK CMeKTpomeTpa.

Ana cHATMA pacnbinuTens ¢ Kamepbl HEODXOAMMO OTCTbIKOBaTb TPYyOKy noasoaa
okncnutens (HagaBuTb ykKasaTeNnbHbIM M GoNbWMM NanbuemM Ha UKCUPYIOLLYHO
wanby wryuepa 4 pwuc.15, OOHOBPEMEHHO MOTSAHYTb 3a TPYOKy B MNpOTMBO-
NOJSIOXXHOM HarnpasneHun), OTBEPHYTb YeTblpe BUHTA KpensieHus pacnbuimtens
N BblHYTb €ro, NOTsSHYB Ha cebs.

CHaATb nmnakTop 3 puc.15, oCTOPOXHO NOAAEB €ro OTBEPTKOM puC. 67. BbIKpyTUTb
NPoOBKyY KanunnsapHon TPyOKM, OCTOPOXKHO BbIHYTb Kanunnap puc.68. BelkpyTutb Tpu
perynmpoBoYHbIiX BMHTA 9 puc. 15 (nocnepoBaTesnibHO BbIMOMHAS AN KaXX4oro
BWHTa 2-3 obopoTa NpOTUB 4YacoBOW CTpenkn) puc.69. CHATb wanby KpenneHus
urnel 8 puc. 15. OCTOPOXHO BbIHYTb UMy U3 Kopryca pacnbinTens.

Puc. 67. CHATMe mMnakTopa
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Puc. 68. CHaTue kanunnspa

Puc.69. CHaTMe wWwanbbl KpenneHua urnbl

OueHUTb COCTOSIHME gdeTanen pacnbinuTens, MNPOMbITb, NPOAYTb CXaTbiM
BO3yXOM.
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Puc. 70. Pacnbinutenb B pa3obpaHHOM Buge

OCTOpPOXHO BCTaBUTb UMY B KOPMYC pacnbliintens. YCTaHoBUTbL Wwanby KpenneHus
UMbl N HaXWBUTb  perynupoBoydHble  BUHTHI. [locnegoBatenbHO  Bpallas
perynmpoBoYHble BUHTbI A0OUTbLCA NErkon ukcaumm wandbsl. [MpuctbikoBaTb
TpybKy noaBoda okucnuTens (BCTaBuTb 4O yrnopa B oTBepcTue wryuepa 4 puc. 15).

MocnepoBaTenbHO Bpallasi perynmpoBOYHbIE BUHTLI MO YacOBOW CTperike Ha 2 — 3
obopoTta puc. 71 gobutbcs 3HadeHus 2,0 aTM Ha MaHomeTpe Groka perynupoBKu
AaBMeHns pacnbiuTens, NpyM 3TOM He fonycKaTb CUJSIbHOro nepekoca Lanbbl
KpensieHUs1 Urfibl OTHOCUTENbHO Kopnyca pacnbifiuTesisl, 3T0 MOXET NpuMBECTU
K BbIxo4y M3 CTposi (POpCYHKM urnbl 6 puc. 15.

Puc. 71. HacTtpomnka pacxopma Bo3ayxa
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YcTtaHoBuTb kanunndap. lNpoBepuTb pacxog npobbl vyepes pacnbinuTens n. 6.2.1.
[Ana yBenu4yeHusa pacxoga npobbl HEOGX0AMMO BpallaTb PerysIMpoBOYHbIE BUHTbI
MO 4YacoBOW CTperike, BCe TPUM Ha OAMH U TOT Xe Yron, rnpu 3TOM KOPPEKTUPYS
3HayeHne pdaBneHuMss BuMHTOM 1 puc. 18 6Gnoka perynupoBkM LaBrieHUs
pacneinutensa (gaesneHne OyaeT Bo3pacTaTb). [ns ymeHbLleHus pacxoga npobbl
BMHTbl BpallaTb NMPOTUB YaACOBOW CTPENKW, BCE TPU HA OAWMH M TOT Xe Yron, npu
9TOM KOPPEKTUPYS 3HaveHue AaBneHus BUHTOM 1 6noka perynvpoBKW OaBrieHus
pacnbinuTens (aasnexHvne 6ygeTt ymeHbLluaTbCs). YCTaHOBUTL uMnakTop. MNMpoeputb
KayecTBO pacnblfieHns (OTCYTCTBME KPYMHbIX Kanernb) puc. 72, npu HeobxoanmMocTu
NOAKOPPEKTUPOBATL MOMOXEHME LUapuka umnakTopa puc. 73 (Bpawas BWHT,
KOHTpONMpoOBaTb  KayeCTBO  pacrbifieHud). YCTaHOBUTb  pacnbinuTens U
3aduKcnpoBaTb YETbIPpbMS BUHTAMW KpPEnneHus.

OkoH4aTenbHas HaCcTpoOWKa pacnbinMTenss NPOBOAUTCS C TOPSAWWUM nNfaMeHeM
M HaCTpPOEeHHbIM NpubOpOM MO curHany nornowenna. BennumHa abcopbumm
KOHTpoOnMpyetca B rpaduyeckom 3kpaHe puc. 54 (kHonka «[paduky),
no cTaHgapTHOMY pacTBopy. Bpalias BUHTbI perynmpoBky Wwanbbl KpenneHmsa bl
B Hebonbwunx npegenax (3 +5 rpagycoB) Heob6xoanMO AOBUTLCA MakKCUMManbHOro
curHana nornoweHusl, nocre 3Toro NpoBepuUTb pacxon npobbl.

BHUMAHUE! Karteropuyecku 3anpeljaetcss MNpPOU3BOAUTL pPeryrinpoBKy

pacnbinintensa npu pa60Te C NiaMeHeM aueTusieH / 3aKUCb

a3oTa.

Puc.72. TlpoBepKa KayecTBa NblfieHUs
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Puc. 73. PerynupoBKa NOJIOXXeHUS MMMNaKTopa

7.1.

7.2.

XPAHEHME

Mpu KpaTKOBPEMEHHOM XpPaHEeHUU CNEKTPOMETP AOSMKEH HAXOAUTLCS B 3aKPbITOM
nomMeLLeHnn nNpu TemnepaType okpyxatowero sosgyxa 10+35°C n oTHocUTENbHOM
BnaxHoctn He 6onee 80 % npu +25°C. B Bo3gyxe He AOMKHO ObITb Npumecen,
BbI3bIBAOLLMX KOPPO3UIO.

Mpu gnuTenbHOM XpaHeHWU CNeKTPOMeTp AOMKeH OblTb MOMELLEH B 4YeEXOn
n3 nonuatuneHoson nneHkn no OCT 10354 c cunukarenem — ocywiuTenem
no NOCT 3056 B konuyectBe He MeHee 0,8 kr; yexon gommkeH ObiTb repMeTUYHO
3aBapeH TennoBbiM LBOM. KoMMbiOTEP M NPUHTEP AOSMKHbI XPaHUTbLCA B CBOEW
3aBoAckon ynakoBke. CneKkTpoMeTp AOIMKEH HAaXoaUTbCA B 3aKPbITOM NMOMELLEHUN
npu TemnepaType okpyxatowiero sosgyxa ot —20°C go +50°C n oTHOCUTENBHOM
BNaxHoctn He 6onee 98 % npu Temnepatype +35°C.
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94

TPAHCINMOPTUPOBAHUE

CnekTpoMeTp [OOIDKEH TPaHCNoOpTUPOBATLCA TOMbKO B YNAKOBOYHOM MALLMKE WU
B MONOXEHUN, onpeaensaeMoMm MaHunynsaumMoHHbIM 3HakoM «Bepx. He kaHToBaTb»
npu 3TOM CNEKTPOMETPUYECKNA BNOK JOMMKeH ObiTb nomelleH B Yyexon (cm.n.8.2).
lMepcoHanbHbIN KOMMLIOTEP W MPUHTEP [LOMKHbI TPaAHCMOPTMPOBATbCA B  UX
3aBOJCKOW TPaHCMOPTHOW YynaKoBKe.

CnekTpomMeTp [OOMyckaeTcsi TPaHCMOpPTUPOBATb KPbITbiIM  aBTOMOOWIbHBIM U
XEeNe3HO4OPOXHbIM  TpaHCNopToM 06e3 OorpaHuYeHusi CKOPOCTM W PacCTOSIHUS
B YCMOBWSIX, COOTBETCTBYWOLUMX  KNMMatuyeckomy  wucrnonHeHmwo  XJ11,1
no NOCT 15150.

TpaHCI'IOpTI/IpOBaHI/Ie cneayet npou3sogutb B COOTBETCTBUMKM CO ClegyrowmnmMum
npasuiiaMmn nepeBO3KN TPy30B:

—  “Obwwme npaBuna nepeBO3KNU rPy30B aBTOTPAHCMNOPTOM”, YTBEPXKAEHHbIE
MwuHasToTpaHcnoptom PCOCP, 1971 .

— “MpaBuna nepeBo3kn rpysoB”, usgartensctso “TpaHcnopt”, 1977 r.

—  “TexHuyeckume YycCrioBusi NEpPeBO3KM W KpenmneHusa rpys3oB”, YTBEPXKAEHHbIE
MMNC CCCP, 1966 r.

PacnakoBka cnekTpoMeTpa Mocrie TPaHCNOPTUPOBaHMS MpU  OTpuUaTeNbHbIX
TeMnepaTypax [OShKHa Mpou3BOAUTLCS He paHee, YeM 4vepe3 10 4yacoB nocne
npebbiBaHMS B HOPMarbHbIX KIMMaTU4eCKUX YCIOBUSIX.
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PaboTa c nporpammowm yaaneéHHoro gocrtyna TeamViewer

I'Ip|/| HannM4nm nogkrntoyeHnd

K CeTn

UHTEPHET WMEeeTCAH

BO3MOXXHOCTb

ynpaBneHus npnbopom 4vepes yaanéHHbI OOCTYMN, TO €CTb HACTPOWKY MporpamMmbl
KBAHT , guarHocTtuky npubopa a Takke obydeHne n koHcynbTauum no MO  MoxHO
ocywecTBnATb ¢ ntoboro MK, NoaKnto4YEHHOro K CeTU MHTEPHET.

[ns peanusauum 3ToN BO3MOXHOCTM HEOOXOAMMO BOCMONb30BaATLCS
nporpammon TeamViewer, koTopast HaxoguTtca Ha gucke ¢ N0 «KBAHT» B nanke

«Mporpammbl Hanag4nka.

3anyctuTte hann TeamViwer_Setup_ru

B oTKpbiBLLIEMCA OKHE BbibepuTe
HeO6XO,D,|/|Mb|e onunn N HaXXKMmMTE KHOIMKY
«Janee»

Bbibepute «JInuHoe/ HekomMMmepUeckoe
NCNONb30BaHME, HAXKMUTE KHOIMKY
«Janee»

MpumnTe ycnosms cornalleHns

BbibepuTe TN yCTaHOBKU U HAXXMUTE
KHOMKY «["OTOBOY®.

Mporpamma 6yaeT yctaHoBneHa Ha Baw K, Ha paboyem cTone

NOABUTCA MKOHKa NporpamMmmbil:

(] Ycranoska TeamViewer 8 - |
Io6po noxanosam: & TeamViewer
¥AanEHHas NOAAEDKKA, AOCTYN K COBCTBEHHOMY KOMMBIOTENY, KOHDEPEHLIM, a

AEMOHCTPALIN

BeibepuTe, ECIM XOTHTE NOMYHMTE YAGNEHHEIN AOCTYT K 3TOMY KOMIGIOTERY NO3AHEE,

@ Ycranosutn

() 3anycTHTE

TeamViewer BYAET YCTEHOBMEH Ha 3TOM KOMMbIOTEPE.

TeamViewer 3anyckaeTca be3 yCTaHoBKM.

[LN91 STOMD MPEBA AAMHHUCTPATOPE HE HYXHbI.

[ NoxasaTs aonoanuTensHee HaCTpORkN

8.0.16642

Mocne 3anycka nporpammbl coobwmTe ID 1 naponb Ha KOMMbKOTEP, C KOTOPOro

OyneT OCyLLEeCTBNATLCS yrpaBneHue.

ID n naponb BbIBOAUTCS B rNaBHOM
OKHe nocrie 3anycka nporpamMmmbl

\

MopkmiueHue  [IONONHMTENsHO — Cnpaska

BecnaTHan MMLEHSHA (TONbKO HEKOMMEPYECKDE UINONLI0BAHIE) - Oner

Ynanéuxoe ynpaenenue

PaspewuTs ynpaenexue

CooBuTe napTHEpy cneayioume ID it
NapONk, ECNH XOTHTE PAIPELITE
yaanenHos ynpasnenie.

\m 548 340 567
B> wmo

BEemiTe Caoii NUuKbIi Napos ATA AOCTYTa
K STOMY KOMMBIOTERY U3 M0G0 ToHRA

£

@ ToTOB K NoAKNIUEHIKD (6830NACHOS COSANHEHNE)

YNpaenATe KOMNLKTEPOM

Basaure ID napTHépa, uTofs
YNPAENATE YRANEHHEIM KOMMSIOTEPON

1D napTHEpa

@ YAanEHHOE yNpasneHie

() Nepegava daiinos

TIORKNIMATLER K NapTHERY

KOMMbHTEPEI M KOHTAKTHI 3
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NPUNOXEHUE

AneMeHT,
ANMHA BONHbI, (HM)
WupUHa wenu, (Mm)

309,3
193,7
242,8
249,8
553,6
234,9
223,1
422,7
228,8
486,0
240,7
357,9
852,1
324,8
421,2
400,8
459,4
248,3
294,4
407,9
265,2
307,3
253,7
410,4
303,9
264,0
766,5
550,1
670,8
336,0
285,2
279,5
313,3
589,0
334,4

0,25+0,5
0,1+0,25
0,25+0,5
0,25+0,5
0,1+0,25
0,1
0,25+0,5
0,5
0,1+0,25
0,25+0,5
0,1+0,25
0,1
0,25
0,25+0,5
0,25+0,5
0,1
0,1+0,25
0,1+0,25
0,1
0,25
0,1
0,25
0,1
0,25+0,5
0,1
0,25
0,1
0,1+0,25
0,1
0,1+0,5
0,1
0,25+0,5
0,1
0,1+0,25
0,1+0,25
0,1

10 + 16
18 + 20
12 + 16
30 + 40
25+ 35
14 =+ 20
12 + 16
7+12
5+8
35+ 40
14 = 20
11 + 14
35+ 40
7+ 10
25 + 40
35+ 45
25 + 35
18 = 24
15 + 30
30 + 45
20+ 35
30 + 40
6+8
25 + 40
8+ 14
25 + 40
12 + 20
30 + 40
4+6
20 + 30
4+8
12 + 16
22 + 35
5+8
30 + 40

PABOYUE NAPAMETPbI

Tun

nrnameHum**

A-3A

A-3A

MKH>X 30.00.000

N XAPAKTEPUCTUKN AAC «KBAHT-2»

MeTponoqueCKMe XapaKTepucTukKu

0,3+0,4
15
50; (0,05**)
2+3
250
10
0,3
7
0,4
0,2 +0,3
50 000
3
1,56 +2
2; 0,5 (9)
0,4 +0,6
30
30
15
2 +3
50
1500
100
2000
40; (0,006%*)
30
10
300
0,3; 1 (9)
2000
0,4; 0,1 (9)
600
0,05
0,6 =1
10
0,2; 0,1 (9)
2000

G

400
300; (0,12*%)
50
5000
120
8
150
7
5
100000
40
40
45
15
300
260
160
40
600
20000
800
12000
1000; (0,25%)
400
120
500
5
30000
7
4000
1,5
18
140

20000

50
40
10
800
20

2; 10 (9)
4

50
40
30

4

60
1000
150
1500
200
100
20
100

5000

600
0,3
1,5
30
0,5
1000

e | imem | e somer | tmawena |
13 3 n-B

239,9/200

520,0/2
252,1/3

455,5/150
327,412

372,2/5
287,4

208,9
404,4/250

331,2/2
202,6/40
403,1/8

330,3/300




dneMeHT,

ANWHa BOJIHbI,
WwupuHa wenu, (Mm)

Nd
Ni

Pb
Pd
Pr

Rt

Rb
Re
Rh
Ru
Sb
SE
Se

Sm
Sn
Sr
Ta
Thb
Te
Ti
TI
Tm

S <CNNX<
= S5 o
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(*)
(**)

Cx
Cr

(HMm) Tun

492,5 0,1 35+ 45 A-3A

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-B 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
2715 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
492,5 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 «XOJIOZHOTO Mapa» ¢ reHepaTopoM pryTHo-ruapuansM (I'PT);

— MeToA Jeryuyux ruapunos c¢ [Pl

— mpexen OOHapyXEHHS;

— XapakTepHCTHUYEeCKass KOHIIEHTpaIus;

— BEpXHsAS TpaHULa I'PagyUpPOBOYHOTO rpaduka;

MeTponoruyeckue xapaKkTepucTUKMU HdononHutenbHbIe BO3MOXHOCTU
)
bl N7 eI WA T B

5000 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-B
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

(C—))— aTOMHO-3MHUCCUOHHBIA METOI;

— JOTOJHUTENbHAs JUHUS, HM / OTHOCHTEIbHASI YyBCTBUTEIBHOCTD;
— A -3A - amneruieH — 3aKHCh a30Ta;

— A-B — ameruieH — BO3IyX;

— II-B — mpoman — BO31yX.

FKHX 30.00.000
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