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BBEOEHUE

Hactoqauwee PykoBoacTBO Nosib3oBaTenia BXOOUT B COCTaB aKcnyaTauMoHHOMN
AOKYMeHTauum Ha ChekTpoMeTp aTOMHO—abCopOUMOHHBbIN  «KBaHT-2»,
«KBaHT-2M», «KBaHT-2MT» («KBaHT-2M1»). PykoBoACTBO MpeAHa3Ha4vyeHo
Ans. O3HaKoOMMeHuss u obydyeHusa nuy, OCYLECTBRASAKWMX MCNONb30BaHME
cnekTpomeTpa C [faHHbIM nporpaMMHbiM obecrneyeHunem. [na pabotbl C
nporpammon, HeoBbXxoAUMbl 3HAHMA W HaBbIKW, YKa3aHHble BO BBEAEHUU K
PykosoacTtBy no akcnnyataumm Ha cnektpomeTp «KBaHT-2MT» («KBaHT-2M1»)
a TakXke afnemMeHTapHoe 3HaHue onepauymoHHon cuctembl Windows Ha

YpOBHE nonb3oBaTens.

O6HoBneHue MO MmoxHO ckayaTb: https://www.cortec.ru/index.php?id=82
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1 OnucaHue nporpaMmmMHoOro obecrneyeHus

1.1 OO6wana xapakTepucTuka nporpamMmmsbl
1.1.1 Has3HauyeHwue
Mporpamma npeagHasHavyeHa ons.

— YnpaBneHus crnektpoMmeTpamu «KBaHT-2», «KBaHT-2M», «KBaHT-2MT»
(«KBaHT-2M1») C NOMOLLbIO NEPCOHANBbHOrO KOMMbIOTEPA;

— noagaepXkKn pa3sinyHbIX pPeXmnmMmoB pa6OTbI CnekTpomMeTpa n CoBMECTUMbIX
C HUM NpPUCTaBOK;

— MOfy4YeHuss B pearlbHOM BPEMEHM WHEOPMaUUM O COCTOSHUM Mpubopa;
— npuéma, obpaboTkn M XpaHEeHus pe3ynbTaToB U3MEPEHUN;

— opMMPOBaHUS MPOTOKOJSIOB, OTYETOB M BbiBOAA Pe3ynbTaTOB Ha Me4vartb.

1.1.2 TpeboBaHMA K KOMMbIOTEPY U OMNepaLUoOHHOW cUcCTeme

[ns ucnonb3oBaHMs NporpaMMHOroO obecnevyeHust cnekTpoMmeTpa Heobxoauma
KOHUrypaumsi komnbtotepa, obecneymsatoLiasi NOSHOLEHHOE (PYHKLMOHMPOBaHWE
ncrnonb3yemon onepauynoHHon cuctembl (Windows10(11)).

Mpnbop noaknovaeTcs K nepcoHanbHOMY KomnbtoTepy 4epes nopt USB 2.0.

Mpumep KoHdUrypaumm nepcoHanbHOro KoMMbiOTEpPa (OnepaumoHHasa cuctema
Windows 10) npegctasneH B Tabnuvue 1.

Tabnuuya 1.

Mpoueccop AMD A4 3.06 I'Ty 1 Bbiwe

Mogynb namatu DIMM DDR 3 1333 416

YKecTtkun anck SSD 120 6

CuctemHas nnata ASUS G42A6 vnun aHanornyHas

Kopnyc

MpaBo nonb3oBaHunsa Ha Windows 10 32(64)-bit Russian

MpuHTep nasepHbin HP LaserJet Pro P1102 nnu aHanorn4Holn

Knaeuatypa Logitech USB unu aHanormyHas

O O |IN/O|O | AW [IN|PF

Mebiwb Logitech nnu aHanorn4yHas
LED MonuTop 23" 1920x1080
Kabenb USB2.0 (BXxOoAUT B KOMMNSIEKT NOCTABKN)

[
o

=
|
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1.1.3 CTtpyKTypa nporpamMmMHoOro obecne4yeHus

ITOBEPKA

" IPA®UYECKUIN
3KPAH

E— MAPAMETPbI,
IVIABHOE MEHIO KAJIMEPOBKHU
!
PEKIAM ( BA3A JIAHHBIX ‘
IMYJIAIUU

¢ 3

X
PE3YJIbTATbBI ) ( HW3MEPEHHA

Puc.1. CrtpykTypa nporpammHoro ob6ecne4veHus

Mporpamma BbINOMHEHA B BWOE OKOH C HAGOPOM 3MEMEHTOB ANS YhpaBreHus
pabouMMu napameTpamu, pexmmMaMmv U3MepeHUin, a TakkKe KOHTPOSis CUrHamoB
N TEKyLLero cocTosiHus npubopa.

NHuTtepdenc ocHoBHoro okHa «[IJIABHOE MEHKO» nosBonsieT ocywecTBuUTb
HenocpeacTBEHHbIM Mepexod B Apyrne nognporpammbl MUHYS BTOPOCTEMEHHbIE
KOMaHbl ynpaBfieHusi, YTO CyLLeCTBEHHO ynpolwiaeTt paboTy ¢ nporpammMon.

Mporpamma nogaepxmBaeT Bce HeobxoauMble onepaumn, CBsI3aHHble C MPUEMOM
n ob6paboTkorM [aHHbIX: — UMGPPOBYD GUAbTPAUMIO [AaHHbIX, BbIYMCNEHME
aHanUTU4eCcKoro curHana, nogbop KanuMbpPOBOYHLIX 3aBMCUMOCTEM MO MeToay
HaUMEHbLUMX KBaLpaTOB, PAaCYET KOHUEHTpauun, yYTOYHEHWE KannbpoBOYHON
3aBMCUMOCTU MO OAHOMY CTaHOapTy, CTaTUCTMYecKyto 0bpaboTKy pes3ynbTaTos,
NONy4YEHHbIX B CEpUM NapannenbHbiX U3MEPEHUN.

lMporpamma npegHasHadyeHa gnsa paboTbl ¢ onepaumoHHonm cuctemonm Windows,
a eé nonb3oBaTenbCKMN MHTEpdENC noaaepXmBaeT CTaH4apTHble BO3MOXHOCTH,
npuHaTtele gna Windows npunoxeHun.

[na xpaHeHus AaHHbIX (MapaMeTpoB, KanMbpOBOK, pe3ynbTaToB U3MEPEHUIA U T.M.)
nporpamma wucnonb3dyeT 6a3y pAaHHbiX. basa paHHbIX XpaHUMTCA B NaMsiTu
KOMMbiOTEpPa B OTAENbHOW nanke, 4YTO MNO3BOSISET BOCCTAHOBUTbL paHee
HapaboTaHHbIN MaTepuan npu cbosax onepaumMoOHHOM CUCTEMbI MUNKM NpU nepe-
ycTaHoBKe nporpaMmmbl Ha HoBbin [1K.

MpeoycMoTpeHa HacTpovika MnporpaMMbl MOf KOHKPETHOE McnonHeHne npubopa
(Hanu4yne NaMnoBoON Typenu) U KOHMUrypaum OOMNONHUTENBHOrO 060PYyaAOBaHUS.
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1.1.4 OcCHOBHble MOHATUA XU onpeaeNieHMA NporpamMMHOro ob6ecne4vyeHus

MapameTpbl NpeacraBndalT cobor Habop ycrnoBuin, Xapaktepuaylowmx paboTty
npubopa B npoLecce aHanuM3a BbIOPAHHOrO ‘remMeHTa — MeTOo[ aHanusa
(abcopbumsa, ammuccus, NPT unu BMN™), annHa BonHbI, TOKM cniekTpanbHbIX namn,
ycuneHme oTonpuémMHMKa, TUM ra3oBoii CMECU, pacxodbl FOPIOYEro rasa, Pexwmei
N3MepeHus.

3HayeHNss napamMeTpoB COXPaHSAOTCA B MaMsATM MNEepCoHaNbHOro KoMmnbloTepa
nocne BbINOMHEHMS npoueaypbl WX co3fdaHus. [Mporpamma  no3BonsieT
KOPPEKTUPOBATb 3arpyKeHHble W3 NaMATW MnapameTpbl U3MEpPeHusi, a Takke
NPOU3BOANTb NX pefaKTUpOBaHME.

KanubpoBka siBNsieTcs YacTbio napamMeTpoB U COOAEpPXXUT AaHHble, Heobxoaumble
ANsi NPOBEeAeHUs aHanu3a M obpaboTkM ero pesynbTaToB — rPagyMpoBOYHYHO
3aBMCMMOCTb W YCNOBUSI €€ MOCTPOEHWs.

MpocTtoe wuamepeHune npeacraenset cobor Habop npouenyp, MNO3BOMSAOLLMX
nonyyYnTb pesynbTaT aHanu3a B eauHMUax KOHLEeHTpauuu no npeaBapuTenibHO
NOCTPOEHHOW KannubpoBke.

JlucT namepeHun npeacraensiet codbon tabnuuy, dopMmupyemyto nosibaoBatesiem
B rMpouecce npoBedeHUs U3MEpeHU B KOTOPOW OTpaxawTca pesynbTaThbl
namepeHun npod, obpasuyosB, KanMBPOBOYHBLIX 3aBUCMMOCTEM U BENUYUH WX
YTOYHEHUS.

Nuct un3mepeHuit ABRSETCS TMOKMM MHCTPYMEHTOM, B KOTOPOM MOSib30BaTefb
MMeeT BO3MOXHOCTb MNPOBOAUTb W3MEPEHUS] HEU3BECTHbIX Npob, CTPOoUTb
rpagyvpoBOYHbIE  3aBUMCUMMOCTU  (KanmMbpoBKM), MpOBOAUTL WX  YTOYHEHME,
BbINOSHATL 3rIEMeHTapHy0 06paboTKy MONyYEeHHbIX Pe3yrbTaToB MO HECKOSbKUM
BblOpaHHbIM UCCNeayeMbiM 3fleMEHTaM B OAHOM OKHe. JIUCTbl U3MepeHuit
COXpaHATCA B MNaMATU KOMMbKOTEpa M MOryT ObiTb WCMONb30BaHbl B BuUAe
LabrnoHoB NPV NPOBEAEHUN OAHOTUMHBLIX aHanM30B.

PesynbTaTom HasbiBaeTcs npouedypa MOMyvYeHuUst aHanuMTU4Yeckoro curHana
npu NpoBefeHNN U3MEPEHUIA, a Takke NpU CO34aHUM UNN YTOUYHEHUM KannbpOBKM.
Mpu npsimom BBOAe Npobbl B atomMusaTop 3dTa npouedypa COCTOMT U3 OBYX
BPEMEHHbIX CcTagui: 0OHyneHus (NorlydeHue curHamna nornoweHns ¢OoHOBOro
pactBopa) W uv3MepeHus (NonyveHus curHana nornoweHust pacTBopa,
copep)kallero mccrieqyemblii 3emMeHT).

Mpun ncnonssosaHun npuctasok Pl n Bl yncno BpeMeHHbIX cTagnn npouenypsl
n3MepeHnsa yBenuymBaeTcs.

K 'PIT — reHepaTop PTYTHO-TMAPWAHBIN.

™ BN — 6nok nNpOTOYHO-UHXKEKLMOHHbIN.
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1.2 OCHOBHble anropuTMbil

(" 3AnyCK
TIPOrPAMMBI |

HACTPOHKA ONTHYECKOH )
CXEMbI: X
1. Hactpoiika nosnosxenns JIK i HAC'I'PoﬁfA omzmoﬁ
~ 2.TloacTpoiiKa AMHBL BOHBL .~ CXEMBL:
3. HacTpoiika noJioKeHus ropesiku | 1. Hactpoiika nostoxenns JITK
2. MoACTpPOiiKa A/THHBI BOIHBI
: _| 3. HacTpoiika noJio:xeHus ropesiku
110 KHT S A
ILUIAMEHH
YTOYHEHHE
- KA/IMBPOBKH
NOCTPOEHHE
| KAIMBPOBOYHON
NPOBEAEHHE 3ABUCHMOCTH
U3MEPEHHH
HEHM3BECTHBIX . ———
COXPAHEHHE
08 KAJTMEPOBOYHOM
! 3ABHCHMMOCTH
OBPABOTKA PE3YJILTATA,
COXPAHEHHUE

Puc.2 AnropntMm npoBefeHMs U3MEpPEeHUHn
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1.2.1 lMpuém m nepBuYHaa obpaboTka BXOAHbLIX AAHHbIX

Uepe3 yHuBepcanbHyio nocnegosatensHyo LwwuHy USB [:] ocyLuecTBnsAeTcs
oOMeH [daHHbIMM MeXOy CrNekTpoMeTpoM WU  KoMmmnbioTepom. 3a 1  cekyHay
npoucxoant 90 UMKMOB, B KaXXAOM M3 KOTOpbIX nepegarTcs 3 AByx6anTHbIX Yncna
— curHan B kaHane JIMK Ui curHan B kaHane gevitepueson namnbsl Ui n curHan
B kaHane ¢oHa Ui?® (i - Homep uukna).

1.2.2 Bbl4MCneHMe aHanuTU4YeCKUX CUrHasnosB

Tekywme 3Ha4YeHUs aHanNnUTU4YecKoro curHana Ai BblYUCNAOTCH MO CreayoLwmm
dopmMmynam:

Mpn pabote no metogy aTtomHon abcopbumm C AenTepueBbiM KOPPEKTOPOM

A= lg(Up - Up) - [g(Upm< - Ug) L

Mpn paboTte no metogy aToMHOW abcopbuum 6e3 OenTepumeBOro Koppektopa

Ai= const - [g(Uym - U2 ) 2)

Mpn paboTte no meTogy aTtoOMHOW 3MUCCUN

Ai= Uz + Upnx + U (3)

Ona ctaunMoHapHbIX npoueccoB (aToMHasa abcopbumsa ¢ NpsAmMbIM BBOAOM NpO6bI
MW aToMHasi aMuccusl) pesynbTaToM  SBMSIETCA  Pas3HOCTb  MOMYYEHHbIX
aHanNUTUYECKNX CUTHANOB HEM3BECTHOM NPobbl 1 hOHOBOIrO pacTeopa.

BenvuMHa none3Horo aHanuTU4YecKoro curHana A ans  nNoCTPOeHus
KannbpoBOYHbLIX  3aBUCUMOCTEM W  nepecyéTta pesynbTata B e4uHULbI
KOHUEHTpauun, BblumucnsieTcss no copmyne:

A = A06Hyﬂ. o A/wep. (4)

BenuuuHsi AO(gHy,,__ " Amep_ nonyyarTcsl MNyTEéM YCPeAHEHUs] MacCUBOB A

npu npouenypax OOHYNEeHUs N U3MEepPEeHUsi, COOTBETCTBEHHO. Bpemsa aToro
ycpeaHeHusa (HakonneHus) ABnSeTca OAHMM U3 NapaMeTpoB pexuMa U3MepPEHUs
n obblMHO cocTaBnsaeT 2+5 cekyHn. [Nepen ycpeoHeHWEM Kaabld M3 MacCUBOB
noasepraetca uuposon unbTpaumn, OCHOBAHHOW Ha MeTode HaMMEHbLUMX
kBagpatoB (MHK dunbTp), npu aTOM Ans annpokcumauuu gpenda BHYTpU
MaccvBa WUCMoOmnb3yeTcs JfIMHEeWHass 3aBUCUMOCTb aHanMTU4eCcKoro curHana
OT BpeMeHu. 3HavyeHus A;, AN KOTOPbIX OTKIOHEHME OT COOTBETCTBYIOLLEN TOYKM
Ha npsamon npesBbiwaet 4 CKO, M3 maccmBa WCKMOYAKTCA U 3aMEHSHTCS
X 3HAYEHUSIMU, PACCYUTAHHBLIMW MO JIMHEWHOW 3aBUCUMOCTW.

B npouecce ycpegHeHus Bblumcnsiotcs CKO ana Kakgoro n3 MacCUBOB  Soseya.
N Sus, @ Takke CKO pesynbTata msamepeHusa (ganee Oyaem ero HasbliBaTb
BHyTpeHHUM CKO).

SBH_VTp. = \/(520511_]//1.-'_ SZHSM) (5)
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Mporpamma noanepXvBaeT HECKOSIbLKO PEXMMOB M3MepeHUs

B pexnmax «ogHO OOHyneHue Ha o4HO U3MepeHue» N «ogHo obHyrneHune Ha N
M3MepeHun» B KavecTBe Aosuyz WCMONb3YETCHA 3HAYeHue, MnoslyYeHHoe npu
N3MEepPEeHNN aHanuTU4YecKkoro curHana ¢OHOBOro pacTBopa nepen aHann3om
npobbl, coaepxallen onpenensaembiini ANIEMEHT.

B pexume «cummeTpuszauma» B KadecTBe Aoswys WCMONb3yeTcs pesynbTaTt
yCpeOHEHMST 3HAYEHUI, MONYyYEHHbIX MPU U3MEPEHUSX aHaNUTUYECKUX CUrHaroB
¢doHOBOro pacTteopa Ao U nMocne aHanusa npoObl, coaepXalleit onpeaensemMbli
3NEMEHT.

Ona HecTtauMoHapHbIX npoueccoB (npu pabote ¢ P n BM) aHanuTuyeckun
CUrHan saBnseTcs (yHKUMEN BpemeHun pwuc. 3.

Mpn paboTe Cc OenTepueBbIM KOPPEKTOPOM:

A= lg[(UA@) - U] - Ig[(U'=(0) - U2 ()] (6)
Mpn paboTte 6e3 OenTEpMEBOro KOppeEKTopa:
A= Ig[(UA) - U] - Ig[(D'=(0) - U2 (D] (@)

BenuunHa makcnMmarnbHOro 3HayeHus aHanuMTUYecKoro curHana (nuka) Amax U ero
MOSIOXEHUA MO OCU BPEMEHU lmax ONPEOEnsATCA C MOMOLLBI cneunansHoro
anroputma.

Mpn 3aTOM rpaHuubl NMuka &7 n tz 1 obnacten obHyneHus cneBa OT NUKA L[oises.

N lozzes M CNpaBa OT NUKa lpimpas. N toznpas. PUC. 3 ONpenensaiTca nporpaMmmon
aBTOMaTU4YeCKN C Y4ETOM Xapakrtepa nosiydaemMon KpUBOMW.

Ona yyéta BnunaHmna gpendpa namn JIMK n D2 paccuntbiBaeTca 6asoBas nNuHUS,
onpeaensiwas HWKHIO rpaHuLy paccyYMTbiBaemMoro uHterpana.

3a nonesHbi aHaNUTUYECKUN CUrHan NPUHNMaETCA nnbo makcmmarnbHoOe 3Ha4vyeHune
BbICOTa NUKa OTHOCUTENbHO 6a30BON NNHUK

A = A(tuarc) - Asas(tuarc) (8)
nmbo nnowagb mMexagy KpvBon M 6a3oBOW NMHMEN (MHTerpan).
t
A= I[A(t) — 4, (t)]-dt ©)
Bce 0603Hati-IeHVIFI SICHbI 13 puc. 3.
A‘ AT AT,
A

max

Puc.3 [MapameTpbl nuka
npu pab6ote
c Pl v BN
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Ecnv npu panbHenwmx 3amepax LWMpMHaA MuKa W3MEHUTCS N0  CpaBHEHUHo
C NpOB6HbLIM 3aMepoM, TO MPOU3BOANTCSA KOPPEKUUSA NpedenoB MHTErpupoBaHus tr
n tz. Koppekuus npousBogmuTcs no opmyrnam:

AT 1e5.=AT ses. X Lues, (10)
AT upas=AT npas. X Lupas. (11)
Lues.= AT 12 105, /AT1/2 105, [1-€Xp(-Amax,/10XS)] + exp(-Amax/10XS) (12)
Lipas.= AT’1/2 apan /AT 1/2 npas. [1-€Xp(-Amax/10x8)] + exp(-Amax/10xS)  (13)

3pecb ATres =T W ATnpar. — COOTBETCTBEHHO JieBasd M npaBas NosyLUMPUHbI MUKOB
Nno ocHoBaHWIO, @ AT1/2 xes. N AT1/2 npas. — T€ XeE MOJNYLUNPUHBLI MO YPOBHIO NOMOBUHbI
BbiCOTbl. CMMBONblI 6€3 LTpuxa COOTBETCTBYIOT 3HAYEHUAM OO KOPPEKTUPOBKM,
a CO LUTPUXOM — MOCne KOPPEKTUPOBKMU.

Amax. — 3HAYEHWE OMTUYECKOW MNOoTHOCTU B nuke, S — CKO ananutuyeckoro
cuUrHana, BblYMCAEHHOE Mo obnactu OOHyneHus.

1.2.3 lpagympoBKa U BblYUCIIEHME KOHLEHTpauumn

lMporpamma nopaepxvBaeT criedylolwme  anroputMmbl  Ang  annpokcumMauum
KanmbpoBOYHOW KPUBOM:
INIuHenHaa dyHKUuA

A=aC (14)

Mapabona 6e3 cBobogHOro uyneHa
A= a;C+ axX~ (15)

[Opo6HO — paumoHanbHaa YyHKUNS
C=A/(ao+ a:A+ azA?) (16)

Bbibop ogHOM M3 3TUX (PYyHKUMKA NPOU3BOOUTCA MNOSib3oBaTeNeM npu COo34aHuu
kanubpoBku. [logbop koadppuumMeHTOB Ans  BblibpaHHOW  KanMbpoBOYHOM
3aBMCUMOCTU OCYLLECTBISIETCA NpOrpaMMon no MeTody HauvMeHbLUMX KBaapaToB.

1.2.4 YTOYHeHue KanubpoBKU

Mporpamma nogaepxusaeT ABe MNpouedypbl — YTO4YHEHMe HaknoHa Kanuo-
POBOYHOIO rpadmka M yToOYHEeHUe HynA.

1.1.1.1 [lpouegoypa yTOYHEHUSsI HaKNOHA 3akKkNiyaeTcd B  M3MepeHuu
aHanuTM4ecKoro curHana Ans craHgapTa C U3BEeCTHOM KOHUEHTpauuen
onpegensaemMoro anemeHTa Cuomns (YTOYHAOWNA CTAHOAPT) U NepecyéTa
annpoKCUMUPYIOLLLEN KPUBOMW.
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Mocne BbINONMHEHMST 3TOW Mpoueaypbl KOHUEHTpaUus BbluMcnsieTcs no cdopmyne:

C = CBbl’iuCﬂ.(A)/K (17)
roe
K = CBbl‘luCJl. (Aymmm.) / CHOMMH. (18)
AW Ayrouu. — 3HAYEHUS] aHANUTUYECKOrO CUrHana, NoslydeHHble Mpu U3MepeHun

N YTOYHEHUU KaJ'II/I6pOBKVI COOTBETCTBEHHO.

KoadhpuumneHT K xapaktepusyeT U3MeHeHue 4yBCTBUTENbHOCTU MO OTHOLUEHUIO
K mcxogHom kanubposke. 3HayeHna K>1 COOTBETCTBYIOT YBENUYEHUIO YyBCTBU-
TeNnbHOCTU, @ K<I — €€ YMEHbLUEHMIO.

NMPUMEYAHUE: [onyctumbln guana3oH 3HadeHusa koadpdpuumneHta K nexut

B npegenax 0,7+1,3. Ecnn 3HayeHue BbIXOAUT 3a AaHHble
rpaHuLbl criegyetT MnpoBeCTU aHanuid MnpuYnH  MOfyYeHHOro
pesynbTata YTOYHEHUs (KayeCcTBO MNOArOTOBKM npubopa K
N3MEPEHNAM, NPaBUIbHOCTb MPUrOTOBIIEHMS CTaHOAPTHbIX
pacTBOpPOB).

1.1.1.2 Tllpouedoypa  yTOYHEHMUSI  HyrNsA  3aKf4aeTcd B M3MepeHuu
aHanuMTUM4yecKoro curHana Ang cranjapTa, He  codepxaliero
onpegensieMoro anemeHTa (HyneBow cTaHAapT).

Mocrne BbINONMHEHUS 3TOW MpoLeaypbl KOHUEHTpauus BbluMCRsieTcss no dopmyne:

C=C, (A=A, (19)
rge AO — 3Ha4deHune aHanmmTn4eckoro curHana, nonyt-leHHoe I'Ipl/l yTO‘-IHeHVIl/I
Hyns.

1.2.5 Crartuctnyeckaa obpabotka pe3ynbTaToB

lMporpamma nogaepkusaeT crnegyrowme npouenypbl ctaTucTtudeckon obpaboTku:

1.11.3 Bbluncnexne cpeagHero 3Ha4deHunAa no cepun napannesribHbiX 3amMepoB

N
2.C
_ =l

N (20)

C

roe  (; — 3Ha4veHue, MnoslyYeHHoe B i-OM 3aMepe;
N — 4ucrno 3amepos.
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1.1.1.4  BbluucneHve CcTaHOAPTHOrO OTKMOHEHUS AONA cepuy  napannenbHbIX
3amepoB (CKO eguHW4HOro 3HauyeHwus).

N —
Z(Ci -C )2
CKO,, = 1N—_1 (21)

roe  CKO., — xapakTepusyeT CXOAMMOCTb Cepuu napannernbHbiX 3amepos.

1.1.1.5 BebluncreHne cucteMaTUyecKkon MOrpelHoOCT U3MepeHUn.

1.1.1.6 CwucremaTudeckasi NOrpeLLHOCTb onpeaenseTcs BENUYNHON OTKIOHEHUSA
cpegHero pesynbTtata MHOIOKpaTHbIX onpefeneHnn OoT  WUCTUHHOro
cogepxaHuna anemeHTta B npobe.

A =mod ((C-A)/C) x 100 % (22)
rge C — HOMMHarbHOe 3Ha4yeHue KOHUEHTpaunun KOHTPOJIbHOINO pacTtBopa,

A — cpegHee apudmeTnyeckoe pesynbTaToB M3MEPEHWU KOHLEHTpauuw.

1.2.6 MMepec4yéT KOHUEHTpauun OoT obpas3ua K MCXOQHOM npobe

Mpn nepecyéTe KOHUEHTpaUUM C y4ETOM HaBECKM U pa3baBrieHUs1 MCNONb3yTCA
napameTpbl NpobornoAroToBKU — KONu4ectBo @ npobbl, MCMONb30BaHHOE NpU
npobonoaroToBke (Macca HaBecku UM obbemM anukeoTbl), 06bLEM pacTeopa V),
KoapbpMUMEHT gononHuTenbHoro pasbasneHus nnu ynapusaHus K. Kpome Toro,
YUUTBIBAKOTCA Pa3MEPHOCTUM KOHUEeHTpauui B npobe m B obpasue, a Takke
KOHUEHTpaumnsa onpegensiemoro anemeHta B obpasue xonoctonm npobbl  Cxos
[na nepecyéta ucnonb3yetcs dopmyna:

Cop= (Coop. = Cron) X Vp X KX F / Q (23)

3pecb — (Cuep. — KOHUEHTpaumsa B obpasue, (. — KOHUeHTpauuss B npobe,
F — koadpduumeHT, 3aBucAWMA OT pasMepHOCTEN KOHUEHTpauum B obpasue
n B npobe, Cxon — KOHUEHTpaumsa B obpasue XOonocTton npoobbl.

1.2.7 PacyéT 3Ha4YeHUs XapaKTepPUCTUYECKOM KOHLeHTpauuu

XapakTepuctuyeckas KOHUEHTpauus onpeaensieT HaknoH KanMbGpoBOYHOW KpUBOWM
M NO3BOMSIET OLEHWTb YYBCTBUTENbHOCTbL Mpubopa. XapaKTepucTuyeckyto
KOHLIEHTPaUMIO BbluMCNieTcs Mo dhopmyne:

CXap = Cpacr X 0,0044/14 (24)

rne A — 3HayeHVe ONTUYECKON MNIOTHOCTK;
Cpacr — V3BECTHasi KOHUEHTpauusi M3MepsieMoro pacTBopa.



NMNo AAC «KBAHT» 14

2 YcTaHOBKa nporpaMmmbl

2.1 Tepen ycrtaHoBKOM MporpaMmmbl crnegyet ybeauTbCs, 4YTO  KOMMbIOTEP
yaoBneTBopsieT TpeboBaHWsM, ykadaHHbiM B M. 1.1.2. [Nepen ycTtaHOBKOM
HeobXoQMMO 3akpbiTb BCe paboTarolime nporpaMmmbl.

BHUMAHUE: [1ns koppekTHon ycTaHoBkK apariBepa «KVANT-2 USB Heobxogmmo
sarpy3nts OC Windows ¢ OTKNMOYEHHON 00s3aTeNnbHOM MPOBEPKOM
nognucu gpaneepos (cMm. NMPUNTOXEHUE 2)!

2.2 [lporpammHoe obecnedeHne nocTtasnseTca BmecTte ¢ npubopom Ha flash-
HocuTene. AkTyanbHas Bepcust MO gocTynHa AN CKaudMBaHWA Ha canTte
www.cortec.ru

2.3 [Ons ycrtaHoBku nporpammbl ¢ flash-gucka Heobxogmmo:

2.3.1 TlMogkntounTtb flash-guck k pasvémy USB.

2.3.2 Yepes npoBogHuk Windows 3anyctutb ann setup.exe. Ha paboyem
CTONEe NosSABUTCA OKHO puc. 4

[#] Yeraroska — KBAHT-3, sepeun 3.1 - hd
MapaMeTpbl YCTAaHOBKH
YKaKUTE NapameTphl, KOTopsIe ByayT ycTaHOBNEHE!

YcTraHoBKa NporpamMmbl

YcTaHoeka 6a3bl AaHHbIX
YcTaHoeka apaiieepos

[ Ycranoeka "Tabnuup pesynbtartos”

YcraHoeka OpenOffice

[Nanee OTMeHa

Puc.4 OKHO yCTaHOBKM nporpamMmmbl

2.3.3 Bbibpatb B OkHe Heobxoaumbie AONfsi YCTAHOBKM KOMMOHEHTbl U HaxaTtb
«Janee». Ecnn Ha komnbloTepe yctaHosneH nakeT Windows Office (Word,
Excel), yctanaBnuBatb nakeT «Open Office» He TpebyeTtcs.

2.3.4 Cnepgys ykasaHUsaM nNpPorpaMMbl YCTAHOBKM BbIMOMHUTL MPEASIoKeHHble
orepaumu.

NMPAMEYAHUE: Ecnu Bbl He o6napgaete npaBamu agMUHUCTpaTopa, He
pekoMeHOyeTCa W3MEeHATb MyTb, Ha3BaHWe ManoK YCTaHOBKM
nporpaMmmbl U 6asbl JaHHbIX. [lyTb YCTAHOBKM MO YMOJSTHAHUIO:
C:\Users\Name_User\AppData\Roaming\Cortec\KVANT3.

NMPUMEYAHUE: [na obHoBneHuna Bepcum MO ckavatb ¢ canTta dann kvnt2A.exe
N 3aMeHUTb €ero B narnke C YCTaHOBSIEHHOMW MpPOrpaMmon.



http://www.cortec.ru/
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3 OCHOBHbI€ 3fIeMEHTbI
nosib3oBaTesibCKoro uMHrtepdeunca

3.1 OkHo «'MMABHOE MEHIO»

OkHo «[lTIABHOE MEHIO» nosiBnsieTca npu 3anycke nporpamMmmebl.

8 kaanT-3 - a x
Bana ganwsn_ Hacrpoion " wecxr a0 nporpanae
—— — -
| ™ =" MNapameTpsi
E S| " KaNMEPOBKH
5, Mames yrpasnenus <=
MoHoXpoHaTOP =
[Anwwia sonkb: Ujens
NEKTP
190,00 ~ (0,50 -/ | T
@oTonprennuk =
Boikn |+
Typens —
1 Boikn + Pb ~
2 Boin
3 Buikn Hg
4 Boikn Ci
5 Boikn Na
6 Bown ¢ As v
Tox D2 -
Buikn 4
Typ A Ban
HACTPORKA iy
. = lasosas chcrema -
®MpnGop @ Bosayx  ® Mwaposasop @ Auetwnen @ Mlnams  [a30Bas crece: Aon.ox. 0 JEEE
EEEEEEEREEEREERE RN =1
U 5 10 15 20 35 30 35 40 45 50 55 60 65 70 75 80 B5 60 95 100 105 110 115 120 125 130 135 140 145 150 155 160 166 170 175 180 185 190 195 200 [ ] COXPAHWTD CBPOC

Puc.5 OkHo «'TIABHOE MEHIO»

OkHO cogepxuT maBHoe MeHKo M [MaHenb WMHCTPYMEHTOB B BWOE KHOMOK.

(MaBHOE MeHI0 NO3BOMSIET 3anyckaTb KOMaHAbl, NogAepXMBaeMble MPOrpaMmon.
KHOMKn naHenu WHCTPYMEHTOB AyOnupytoT 4YacTb KOMaHZ, KOTOpble MOXHO
BbI3blBaTb M3 MEHK M MO3BONAIOT OCYLECTBNATbL onepaumm, Heobxogumble npu
pyTMHHOM paboTe c¢ npubopom.

3.1.1 Kpartkoe onucaHue komaHg «ITABHOINO MEHHO»

ba3a pgaHHbIX — yepe3 3TO0O MEeHK npon3BoaAUTCA:

1. Joctyn k 6Gase mnamepeHun

&) KBAHT-3
n pe3yanaToB' Basa ganwnsixc  Hacrpoiicn  Henpepuisnsie nswepenus  [paguuecxwi sxpan  Mosepra Oxna O nporpamme
! Wsmeperma s
B (< i
2. CoxpaHeHne n BOCCTaHOBMNEHMUE s i
Kaprel Wyxapra
pe3epBHbIX Konun 6asbl OaHHbIX. B
Peeperan konmA Batel AaHHEX » Co3paTe perepeHyIO KONKIO
3. Hactpowuka pe3epBHOro eam e
KonnpoBaHus 0asbl OaHHbIX
nporpammel.

4. Paborta c kaptamu LyxapTta
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HacTpolku —4epe3 3TO MEHI MpPOouU3BOAUTCH:

&) KBAHT-3

sepernn [paguueckwii scpan Mosepxa Owwa O nporpamme

B MapameTpobl
u Kanubposku

1. Hactpowka nonoxenus JMK (npu
HanMuun Typenu);

2. HacTtpowka nonoxeHusi ra3oBom
ropenku (Npu Hanu4um MexaHuama
nepemMeLLeHNs C 3NeKTPonpuBoaoM);

3. HacTtpowika n npoBepka paboThbl
aBTocamnnepa (npv NoAKNIYEHHOM e
aBTocamnnepe YBO-03);

BkntoyeHve naHenen ynpaBneHUs U OUArHOCTUKW,
[loCTyn K OCHOBHbIM HacTponkam NporpamMmmbl;
M3meHeHne BpeMeHHbIX NapameTpoB U3MEPEHUN;
M3meHeHne napameTpoB paboTbl ra30BOM CUCTEMBbI;

O6paboTka pe3ynbTaTos;

© 0o N o 0 b

[ocTyn K 4ONONHUTENbHLIM HACTPOWKaM nporpamMmsbl (BXon Yepes naponsb) ;
10. Cbpoc napamMeTpoB 3arpy>XeHHON METOANKN;
11. AHanu3 BpemeHn HapaboTku npudopa.

HenpepbiBHbIE M3MepeHUs - NO3BONSIET KOHTPONUPOBATL CUrHAM NOTMOLWEHMUS
UM BENUYUHY KOHLUEHTpauum (Mpy yCnoBMU NOAKIIOYEHHONM rpagynpoBKn) B
peanbHOM BpeMeHU

Mpachmyecknit 3kpaH — MO3BONSET BKMOYUTb OKHO KOHTPONS  CUrHarnoB
B peaslbHOM BpeMeHW B rpadmyeckom Buae.

MNoBepka — NO3BONSIET BKMHOYMTL OKHO CO34aHUS U 3arpy3ku NINCTOB pe3ynbTaToB
MOBEPOK.

OkHa — no3BonseT YBUOETb KOJIMYECTBO N Ha3BaHNA OTKPbITbIX B NpOrpaMmMe OKOH.

O nporpamme — oTobOpaxaeT nHdopmMmaumno 0 Bepcumn nporpammMbl 1 6a3bl JaHHbIX,
BKMNIOYaeT oOnuuilo 3anycka pexuma amynsaumm (pabota ¢ nporpammon 06e3
noako4YEHHOro npmnbopa).

3.1.2 KpaTkoe onucaHue KHOMOK MaHesiM UHCTPYMEHTOB

npOCTOE namepeHue — no3BonAeT 3anyCtutb HOBbIN ceaHC pexnmva I/I3MepeHI/II‘/'1
nnn NpoaosixXntb paHee CO3JaHHbIN ceaHc onA nposegeHna aHanmsa B egnHunuax
KOHUEeHTpauun no npegBapuTesibHO I'IOCTpoeHHOIZ KaJ'IM6pOBKe.

IlucT namepenun — nosBonseT BKMNHOYUTbL OKHO HOBbIA «JINCT M3MepeHun».

MapameTpbl U KANMOPOBKMU — MO3BOMSET BKMHOYUTL OKHO «[lapameTpbl U
KanmbpoBKn».
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3.2 OkHo «[MaHenb ynpaBneHuA»

@) M =
KHO «lManenb yNpaBneHns»  NO3BONACT |y, oxnomarop
OCYLLIECTBUTL BbIMONHEHNE Onepaumii yNpaBneHNa | nous some Ujens
NCMNONHUTENbHBLIMMU yCTponcTBamm npubopa. | 35470 . 0.s0 CMEKTP
BkntoveHve OKHa «lMaHenb ynpasneHusa»
DOTONPHEMHAK
OCyLLecTBNsAeTCs yepes rmaesHoe MEHI0 . :
«Hactpoiiku» > «[MaHenb ynpasneHusi». OKHO =) 18 Pl
UMeeT 3aKnagku: Typens
MoHoxpomaTop — 3aknajka no3Bonser: 10 = Buexn | & Pb -
- 10
1. TlpokoHTponupoBaTb 3HaYeHUe
YCTaHOBMEHHOW ANWHbI BOSHbI; 3~ Boxn
2. BblbpaTb anbTepHaTUBHYO ASIMHY BOSHbI; 4. - |Boxn
3. [llpoBecTn nameHeHwe pasmepa Lenu 5 ~  |Buxn
MOHOXpOMaTopa; s B
4. [lpoBeCcTn CKaHMpOBaHWE CrekTpa W3nyyYeHus
NPFOTNPEB NAMIN
JINK B 3agaHHOM guanasoHe ASfIMH BOJH.
Tox D2
- - _E»B +* +4
YnpasneHne qyHKUMSMU 3aKnagkm
HACTPOlIKA TP * Ben
«MoHoxpomaTop»: * * @
Fazosan cwcrema
Ona Bbibopa WMpKHbLL LWENM NogBEeCTU Kypcop K S m
okowKy «llenby», HaxaTb NEeBYK KHOMKY MbILWN, ‘““‘."“"' ——
BblbpaTb HY>XHYHO LUMPUHY Lenu n3 B
OTKpPbIBaOLLErocsi Cruncka. COXPAHWTD CBPOC

Ans Bbibopa ansTepHaTVBHOM ASMHEI BOMHBLI NOABECTU KYPCOp K OKOLLKY «[nuHa
BOMHbI» Ha)XaTb JIEBYID KHOMKY MbIWK, BbIOpaTb HYXHYH AMAWMHY BOSHbI U3
OTKpPbIBAIOLLErOCs CrmckKa.

Onsa ckannposaHusa crnektpa nanyydenuna JIMK HaxaTb KHONKy «CnekTp», B OTKPbIB-
leMcs OKHe HaxaTb KHOMNKy «CkaHupoBaTb». [uMana3oH CKaHMPOBaHUA MO
YMOM4YaHUIo 3agaetcs B
AnanasoHe +20HM OT OfWHbI
BOJSIHbl YCTAHOBJSIEHHOrO are-
MeHTa. [na KOppeKTUPOBKU
BBECTU 3HAYEHUNSA ONNH BOSH B
OKHa MWHUManbHOro n
MaKCUMarsnbHOro 3HaAYEHWN.
[na konuposaHuna rpaduka B
Oydep obmeHa HaxaTb KHOMKY
«KkonupoBatb rpacmKk B
oydep obmeHay.

& Crextp sl

Konvpoeate rpadwk e Oydep obmena | ¥ MokasbiEaTh MEKCUMYMbI

KMVIH |304_7 Q\‘Mamclg"ﬂ-?

Ana oTobpaxeHus AnvH BOJH
MaKCUMYMOB U3MNy4YeHUs1 B CMEKTPEe BKIMYNTL ONLMIO
«NoKa3blBaTb MaKCUMYMbI».

DoTONPUEMHUK — 3aKknagka no3BONSEeT W3MEHATb 3HaYeHWe  YCUIeHus
doTONPUEMHUKA.
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[nsa ymMeHbleHns ycuneHna Ucnosfib3oBaTb KHOMKK , ANA yBenuyeHunsa —
KHOMKK = * . HaxaTtue kHonku Mo " NpUBOOAUT K NU3SMEHEHUIO 3HaYEeHUA
Ha eguHUUy, HaXkaTne KHOMKWU n "% NpuBOAUT K U3MEHEHUI0 3HaYeHUs Ha

necatb eanHuy. OnutenbHoe HaXaTue KHOMKU npmuBoanT K aBTOMaTU4YECKON
CMEeHE 3Ha4deHWuA.

Typenb — 3aknagka no3sonder:

1. TMpoKOHTpONMpoBaTb HanuuvMe namn B Typenu U COOTBETCTBUE WX
BblOpaHHbLIM 3reMeHTamMm;

MpOKOHTPONMPOBATb M U3MEHUTb 3HAYEHWE NPOTEKAKLLEro Yepes HUX TOoKa;
MpoBecTn BKMOYEHME W OTKIOYEHME Namm;
N3meHWUTb nosuuuto Typenu;

a bk wn

OcyLecTBUTbL NPOrpeB famn, yCTaHOBMEHHbIX B Typenu.

YnpaBrneHne GyHKUMSMU 3aknagku «Typenby:

Ans cMeHbl anemMeHTa HeobXoAMMO NOABECTU Kypcop K 3Hauky -] HY>KHOW
no3nuUMM Typenu, HaxaTb FEBYH KHOMKY MbIWM MU B pPackpblBalOLLIEMCSt CMUCKe
BblOpaTb HYXXHbIN 3NEMEHT A4S NaMmbl YCTaHOBMEHHON B Typenw.

[nsa BkroYveHus namMnbl HaXaTb (JIEBOM KHOMKOW MbIWN) «BbIK», ons oTknoyeHns
namrsl HaxaTb UMpoBOE 3HAYEHNE ToKa.

Ons YMEHbLUEHNA 3HAYEHNA TOKaA HaXaTb KHOMKY , 414 yBennm4eHnda 3HavyeHund
TOKa HaXaTb KHOIMKY __B O,D,HOKpaTHOG HaXxatune npmBoAUT K WU3MEHEHUIO
3Ha4YeHnA Ha eanHnuy, AnnTeribHoe HaXaTtue npmnsognT K aBTOMaTM4YECKOM CMEHEe
3Ha4YeHu4d.

Onsa cmeHbl nosvumm  Typenu HaxaTtb (IeBOW KHOMKOW MbILUX) HOMEP SYenKu
Typenw.

[nsa 3anycka npoueypbl Nporpesa namri, yCTaHOBMEHHbIX B Typenu HaXaTb KHOMKY
«MPOIPEB NNAMI1»

Tok D2 — 3aknagka no3BonsieT UI3MeHsATb 3Ha4YeHne Toka namnbl Do.

[ns ymeHbLUeHMs ToKa UCNoNb3oBaTh KHOMKM , ONA yBENUYeHnsa — KHOMKU
: "t . HaxaTne KHOMKU n . NPUBOOUT K U3MEHEHUIO 3HaYeHUdaA Ha
eavHuLy, HaxaTue KHOMKU n T NpuMBOOUT K WU3MEHEHMUIO 3HAYeHUs Ha

Aecatb eavHul. OnutenbHoe HaxaTue KHOMKU npmBoanT K aBTOMaTUYECKON
CMEeHEe 3Ha4deHWus.

Hactponka — 3aknagka no3BonseT NPOBOAUTL

toctupoBky JIMK, noactpounk NMHbI BOJIHbI _

pOBKYy ) OCTPOUKY [ ! HACTPORKA Typ| 2 |[Ban
MOHOXpoMaTopa W 0GanaHCMpPOBKY YPOBHEWN ol @@
nanyyenmsa namn JINK n D2 B aBTOMaTU4eCcKoMm
pexunme.

Ana nposeneHns HacTPOWKM MOLBECTM Kypcop, JIEBOW KHOMKOW MbiwKn BbiBpaTb
HyXHble onuun  «Typ», «A», «ban», akTmBHoe cocTosiHne 0603HavaeTcs
WHOMKATOPOM 3eriéHoro ueeTa, Haxatb kHornky «k HACTPOUKA».

NMPAMEYMAHUE: npu 3arpyske napameTpoB aKkTMBHOE COCTOAHME  Onuui
HaCTPOMKM COOTBETCTBYET YKa3aHHbIM OMUMsIM aBTOMaTU4EeCKON
HaCTPOWKM, BbiIOpaHHbIM B HAacTporkax nporpammsl ( cm.n. 4.2.1.)
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MasoBasA cuctema — 3aknagka Mo3BOSSET:
1. TMpoBoauTb BKMOYEHME OOMONHUTENBHOIO OKUCIUTENS;
2. WN3MeHATb pacxof roptoyero rasa;

3. rlpOBO,EI,VITb NnoaXUr n raweHme nnameHn.

YnpaBneHne yHKUMsSMK 3aknanku «asoBasi cucrtemay:

Ana BKMYEeHUa OOMONHUTENBHOrO OKUCIIUTENS HeoGXoaMMO MOABECTU Kypcop K
kHorke «[on.OK.», HaxaTb JFeBYl0 KHOMKY MbIK. AKTUBHOE COCTOSIHME
0603Ha4YaeTca MHONKATOPOM 3eJIEHOrO LBeTa.

NMPUMEYAHUE: Pexum «[JONOSHUTENbHbLIA OKUCIIUTENb» WUCMNONb3yeTcsa Ans
HarpeBa KBapuUEBOW KOBeTbl nNpu paboTe C rMapuaHbIMUI
npucTaBkaMu Ha NMnameHu NponaH-Bo3ayx, a Takke npu paborte
c npobamu nogaepxuBaroWnMmM ropeHune (Tonyosn, 6GeH3uHbI,
cnupT 1 T.M.).

[ns yMeHbLUEHUS pacxo[a roptoyero rasa HaxaTtb KHOMKY -~ |, ANs yBeNUYeHnst —
KHomky . OpgHOKpaTHOe HaaTue MPUBOAMT K M3MEHEHWUIO 3HAYeHWsi pacxopa
rasa Ha eguHuly, ANUMTENbHOE HaxaTue NpUBOAUT K aBTOMATMYECKON CMeEHe
3Ha4eHus.

Ona 3anycka npouedypbl Mokura ropenku HaxaTb KHOMKy «lMomxedby,
raweHue — «lMoracutby».

,D,J'IFI YCTAaHOBKM MUWHUMAlIbHOro pacxoa ropr4ero rasa noaBeCctn Kypcop K
YACNOBOMY 3HA4YeHUo Mexay KHOMKamMn Uu3MeHeHudA pacxoga, HaXaTb JIEBYHO
KHOMKY MbILLW.

Ans coxpaHeHns N3MeHEHHbIX NapameTpoB U3 NaHenu ynpaBfeHns HaxaTb KHOMKY
«COXPAHUTb».

Ana oTmeHbl 3arpyeHHbIX napaMmeTpoB (TOKW namn, ycurneHne oTonpUEMHMKA)
Ha NaHenu ynpasneHns HaxaTb KHornky « CBPOC».

3.3 OkHo «[lMaHenb gUMarHOCTUKU»

OkHO «[laHenb AmarHocTukM» npedHasHayeHo Ansg oTobpakeHus WHdopmalmm
O TEeKyllemM COCTOsiHMM [aTymkoB npubopa, ypoBHsX curHanoe namn JIMK, D2
N BennuMHe (oHOBOM 3acBeTkU. BknioyeHne okHa «[llaHenb AWArHOCTUKM»
OCYLLECTBNAETCHA Yepes3 rnaBHoe MeHi «Hactpoukny > «llaHenb OuarHoCTUKNY.
Bua okHa nokasaH Ha pwuc. 6.

B okHe curHanbl gatumkoB oTobOpaxaroTcs B Buae ABYXLUBETHOro MHAMKaTopa
Kpyrnon hopmbl (Hanmume — 3eri€HblA, OTCYTCTBUE — KPaCHbLIN):

) Movem panocr 5]

@ MNpubop @ Bozayx 3.3 atm O Auetuned 1.2 atv @ Mpposateop O Mnama [a30Baf cMech: Mponad/Bo3ayx

31659
31637

0 5 10 15 20 25 30 35 40 45 60 55 B0 65 70 76 B0 85 90 95 100 105 110 115 120 125 130 135 140 145 150 156 160 165 170 175 180 185 180 195 200

Puc. 6. OkHo «[laHenb AuarHOCTUKU»
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«[Mpnbop» — Hann4ne obmeHa mexagy Nnpnbopom N NepcoHanbHbIM KOMMNBIOTEPOM.

«Bosgyx» — Hanuuve [JaBneHWs BO3dyxa Ha BXxode B rasoBbld 6nok npubopa
(NMpn paBneHun MeHble 3,2 aTM - MHOUKaUUS KpacHoro useta).

«'mpoposaTtBop» — Hanuume 6e30MacHOr0 YPOBHS XMOKOCTM B KOprnyce ruapo-
3aTBOpA.

«AueTuneH» — HanuymMe aBneHus aueTurneHa Ha Bxode B rasoBbln 6510k npubopa
(NMpn paBneHun MeHblwe 1,2 aTM - MHOUKaAUUS KpacHoro useta).

«lnamsa» — Hann4ne nnameHu.

«l"azoBasa cmecb» — TUN MCMNOMb3YyEMOW roproyen cMmecwu.

NHoukaTop oTobpaxkaeT ypoBeHb curHana namnbl JIMK.
NHaukaTop GuptozoBoro useta oTobpaxaeT ypoBeHb curHana namnbl Do.
MHankaTop TEMHO-CMHero uBeTa oToOpaxkaeT ypoBeHb (POHOBOM 3aCBETKW.

LlM(prBble 3Ha4YeHnA CurHanoB BbIBOOATCA B I'IpaBOI7I 4aCTun OKHa.

4 Wcnonb3oBaHue MNporpamMmmbl
Aana paboTbl ¢ npubopom

4.1 3anyckKk nporpamMmmbl

MogkntounTte Npmnbop Kk cetn 220B 50 u. Mogkntountb Kabens USB
K npubopy n nepcoHanbHOMY KOMMblOTepy. [lpn BKAOYEHHOM
cUCTEMHOM Onoke NepcoHanbHOro KoMmnbiTepa MHAUKATOP KHOMKU
BKIMIOYEHUSA Ha NepeaHern naHenu anekTpoHHOro 6roka cnekrpomeTpa
AOSDKEH WUMEeTb npepbiBUCTOE cBeyeHue (MopraTth). [Onga 3anycka
nporpaMmmbl HEOH6XOANMMO NPOU3BECTU OBOMHOE HaXaTUe NEBOW KHOMKOW MbILLKM
no uKkoHke sprbika «KKBAHT-3».

Ha akpaHe komnbtoTepa nossutcs okHo «IJIABHOE MEHKO» puc. 5 nporpammbl n
npeanoxeHne Npomn3BeCTU BKIlOYeHMe cnekTpomeTpa. NMpn HaxaTtum KHonku «[ax
Ha cnekTpomeTp OygeT nogaHO nuTarowee HanpsbkeHue, npu 3TOM MHAUKATop
KHOMKM BKITIOYEHUST HA NepeaHen naHenu anekTpoHHOro 6noka nNepengert B pexum
HenpepbIBHOTO CBEYEHUS.

MpPOKOHTPONNPOBAaTbL Ha NaHenu AMArHOCTUKM pUc. 6 cOocTosiHue obmeHa mexay
nepcoHarnbHbIM KOMMNbLIOTEPOM WU CMEKTPOMETPOM.

NMPUMEMAHMUE: Buibop nopTta cBs3M nporpaMmma OCyLecTBAsSeT aBTOMaTUYECKN.
Ecnm oOGmeH  oTcyTCTBYyeT, npoBepbTe  NPaBWUSIbHOCTb
yCTaHOBKMU Apaveepa «KVANT-2 USB», BO3MOXHO
noHagobutca npouenypa YCTaHOBKM OpanBepa BPYYHYIO.
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4.2 Hactponku nporpamMmmbl

N nNonb30BaTeJIbCKOro u HTepcbe uca

421 MeHw «HacTpoikn» nossonser Hactpotixa nonoxenns INK

3aaTb NapameTpbl KOHUIypauum, pexmmbl

Hacrpo#ixa nonoxeHns ropenxm

Hacrpoiika asTocamnnepa

aboTbl W NpOBEAdEHVUS W3MEPEHUn B
P P A P v  Bxn. nawens ynpasnennsa
3aBNCMMOCTHU oT MO)JI/I(bVIKaLI,I/II/I ¥ Bxa, nanens amarHocTukm
CrMeKTpOMeTpa U peLLaeMblX C €ro NOMOLLbIO OcHOBHBIE HACTPOKN
3agaJy. Bknouenve 3aknagkn «OCHOBHbIE Rapauerpa somepernlt
. MapameTpei rasoeoit cucTeMsl
HaCTPOKM» OCyLLECTBRSIETCS yepes

rmaBHoe MeHi «Hactponkny» > «OCHOBHLIE

HacTpourku». Bua 3aknagkm «OCHOBHbIE

HacTpouKkM» NpeacTaBreH Ha puc. 7.

O6pabortka pesyneraroe
AononnuTensHole HaCTpORKK
C6poc napamerpos

Bpemsa paborte: npnbopa

3aknagka «OCHOBHbIE HaCTPOWKNY» MO3BONSET:

OCronmpie HaCcTPOAKA

& Namnosas Typens
& Mexannsm nepeMewenns ropenku

(] BoisoanTs coobutenns o6 owmbrax
ABTOMATUHECKAR NOACTPORKA:

E.:.’f ANVHBI BONKHBI MOHOXPOMATOPA

£4 no3uumMn namMnu B TYpenu

4 6anancupoexka curnanos

& Nporpes namn npu pabore ¢ agTocaMNNepoM

& Nporpes rasoBoit ropenku NPU NOAXKIe NNaMeHn

CcSv:
[ ucnonssosamn

[] cpepree 3navenune

MyTe 40 NanKkK:
D:\KVANT PABOMAR\KVANT 3.1.0\CSV\

DopMUpOBAHKE OTHETA!:
Tekcr: Mo yMonuaumo v

Tabnuua: Mo yMonuanuo

KON-B0 AECATHYHLIX PA3PRAOE: NO YMONYAHMO ~

1. Onpegenutb Hanuyve NamnoBoOu
Typenu;

2. OnpegenuTtb Hanuuue
aBTOMaTMYECKOro MexaHu3ma
nepemeLLeHnst ropenku;

3. BbiBOAUTL coobLeHus o)
CUCTEMHBbIX oOwKnbkax B pabote cC
nporpamMmon;

4. OcywecTBuUTb BKIOYEHNE
aBTOMaTM4eCKOM MOACTPOWKM  ASIUHbI
BOJIHbI MOHOXpoMaTopa, noauummn JIMNK B
Typenu (tocTupoBka), GanaHCMpPOBKM
CUrHanoB namn npu  3arpyske wunu
CMeHe rnapameTpoB U3MepPEHUS

5. Bknwountb aBTOMaTU4YECKNN
nporpes JIMK  nepen npoBegeHuem
namepeHun npu pabote C aBTOMaTOM
Bbl6opa obpasua;

Puc.7. OkHO «OCHOBHbl€ HacTPOMKU»
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6. BknounTb KOHTPONb BPEMEHW MporpeBa rasoBOW ropenku. Bpewmsi nporpesa
roOpesnky CocTaBnsieT NPUMEPHO 7 MUHYT;

7. Onpegenutb YCroBusi UCMNONb30BaHWA painoB C pacluMpeHneM Ccsv  Ons
MCNonb30BaHMsA pe3ynbTaToB M3MEPEHU B Nporpammax noctobpaboTtkm Tuna
LIMS n aHanornyHbIx.

[na co3pgaHus canna ¢ pacluMpeHnem CSV BKIIOYUTb OMUMI0 «MCNoNb3oBaTby». B
TakoMm pexume B dann OyayT nocregoBaTeribHO  COXpPaHATbCA  BCe
napannesibHble U3MepeHusi, BbINOMHAEeMble Mofb3oBaTenieM B npouecce
aHanusa.

Mpu BKNOYEHUN OMuUMM «CpedHee 3HadveHwe» B panmn ByayT coxpaHsATbCA
BMECTe C napannesisHbiMU U cpefiHue 3HaYeHUs WU3MEPEHWUN, pacCYMTaHHbIE
nporpaMmmon.

[nsa coxpaHeHusi pes3ynbTaToOB M3MEPEHUN 3agdaTb NyTb OO MeCTa XpaHeHus
nankn CSV ¢ nomoubto onuuu «yTe A0 nankmy»;

8. OcywecTtBuTb BbLIOOP MporpaMmmbl AN BblBoga OoT4€Ta Ha nedyatb (OpenOffice
unu Microsoft Word (Excel)).

OTYéT C pesynbTaTamu UsmepeHun popmmpyetca B Buge tabnuupsl (Excell) nnm
B Buae Tekcrtosoro ¢ganna (Word);

NMPUMEMAHUE: Ecnu onepatopoM npun hopMUpoBaHUKM OTYETa BbibpaHa onuus
«NO YMOSIYaHMIO», MporpamMmMa CaMOCTOATENbHO aHanuauvpyet
Hanuyue O Microsoft Office unn Open Office n dopmupyet
OTYET B COOTBETCTBYLOLWEM dopmaTe. Ecnm yctaHoBneHbl oba
naketa, npuoputeT otgaértcsa nakety Microsoft Office.

9. B3agaTb KONUYECTBO AECATUYHbIX paspsiAoB pesynbTaToB U3MepeHun. 3HadeHne
MOXeT ObITb OT OAHOMO A0 NATU, 3HAYEHUE «MO YMONYaHuo» - NsATb. OkHa «JlucT
namepeHuny, «lpoctoe wuamepeHuney, «lloctpoeHne kanubposkn», «basa
AaHHbIX» - «Pe3ynbTaTbl», «M3mepeHnsay».

YnpasneHne QyHKumMsaMn 3aknagkm «OCHOBHbIE HACTPONKWY:

[nsa BkNoYeHUss HEOOBXOAMMO MOCTaBUTb ranouyKky HanpoTMB BbiOpPaHHOM onuuK
unu Bblbpate HEOBXOAMMOE U3 pacKpPbIBAKOLLETOCS CrncKa.
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3aknagka «[llapameTtpbl M3aMepeHun» no3BonseT
chopMmpoBaTb BpEMEHHbIE UHTEPBarbl PEXUMOB
n3MepeHun Ond nogaepXkuBaemMblX  METOAOB
aHanusa (abcopbums, amuccusa, NPl n 1.4.).

MNapameTphl M3MepeHUA X

AHANUTHYECKWA MeToA:

I'PT

Cragnu nsmepennn: (] Hg

YnpasneHne qyHKumsaMU 3aknagku «llapametpbl Craaus [NMTeNbHOCTL

N3MEPEHNN» Mpoays 10
Josupoeka 1

Ons N3MeHeHna BESTNYMH BPEMEHHbIX | 3anepxka 40

WHTepBasoB Heobxoanmo BblOpaTb Pernctpaums 45

aHanuMTUYecKnn meTon, MNOABEeCTM Kypcop K

Tabnuue «Ctagum  unamepeHus»,  BblbpaTb

BPEMEHHOWN NHTepBan B ctonbue

«AnuTenbHOCTbY, HaXaTb OBaXAbl JIEBYD KHOMKY MbIWK, BBECTM 3HAYeHne WU
COXPaHUTb M3MEHEHME.

NMPUMEMAHUE: OnTtumanbHble BENUYMHBI BPEMEHHLIX WHTEPBArIOB M3MEPEHUN
3afaHbl B HACTPOWMKax MO YMOSTYaHUIO.

3aKJ-Ia,D|Ka «l_lapaMeprl ra3OBOl7| MapameTpsi rasosoi cucTembl X
CUCTEMbBI» nossonseTr 330ATb | rasosanropenka:  ponan-Bosayx wenesas -
pacxobl roproyero ra3a B PEXUMAX | Habops napanerpos: fponan -Bosayx wenesas 7
MOArOTOBKU FOPENioK K U3MEepPEHUNAM | O p—
n BO Bpems npoBeaeHus e

o Cragua TENbHOCTb Pacxop rasa
U3MepeHnN. Mowur 50

Omrmr 5 95
YnpasneHne QyHKUMSMU 3akragku Crabuwnusauns 5 45

«[MapameTpbl nogxura nnameHu»:

AONONHUTENBLHLIA OKWCAWTENDL
Ons N3MeHeHnA napameTpoB
pacxoga 1 OANUTENbHOCTEN PEXMMOB NMoakmra Heobxoaumo BbibpaTb TUM ra3oBoOK
rOpenkn, HaxaTb KHOMKy «M3MeHUTb», B OTKPbIBLUEMCH OKHE W3MEHUTb
HeoOxoguMble MapamMeTpbl, BBECTU Ha3BaHWe, AN COXPaHEeHUs1 HaxaTb KraBuLly
«OK». [Ina cosgaHnsa napameTpoB pacxoga W ANMTENbHOCTEN PEXMMOB MOaXura
HeobXoOMMO HaxaTb KHoMnKy «Co3gaTtb», B OTKPbIBLUEMCS OKHE BBECTU
HeobxoaMMble MapamMeTpbl, AN COXpaHeHust HaxaTb knasuwy «OKy.

NMPUMEMAHUE: OnTtumanbHble BenuuMHbl NapamMeTpoB pacxoja W AnuTenb-
HOCTEWN PeXnMOB NOMKura 3afgaHbl B HACTPOMKaX Mo YMOMYaHUIo.
OpuVEeHTMPOBOYHbIE 3HAYEHUS PaCXOLOB rOPKYUX rasoB Mpu-
BedeHbl B «PykoBoactBe no akcnnyataumm» Tabnuua 6.

3aknagka «ObpaboTka pesynbTaTtoBy
nossonser OrpaHnynTb pasbpoc
pe3ynbTaToB NapanfenbHbIX U3MepeHUi
(OT 2-X ©n 60“36) OoAgHoro o6pa3u,a o [ peskum uaMepenun 4o 33AaHHON TOYHOCTM
3agaHHoro 3HaveHuss OCKO %. [Onsa ou(o,%;@

BKIMIOYEHNSA OMUUN YCTAHOBUTbL rarnouyky
«PEeXUM U3MepeHuss [0 3afaHHOM
TOYHOCTU» W 3agatb Heobxogummoe 3HadeHne OCKO. ObpaboTka pesynbrarta
NpoBOAMTCA Npu HaxkaTum kHomnku «MaTt. O6paboTka» B NIMCTE U3MEPEHUNA.

O6paboTka pesynsTatos X

M ncnonb3oBaTh BeNMHMHY HIDKHEN MDaHHLLb M3MepeHns
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Mpy BKMOYEHUN pexMMa «UCMNOSIb3OBaTb BeNIMYUHY HWXKHEW rpaHuubl
M3MepeHusi» nporpaMmma B MpoLecce MOCTPOEHUs KanubpoBKM paccyUTbiBaET
npegen obHapyXeHus, No BeNUYMHE KOTOPOro onpenensieTcsl 3HayeHwe HUKHEN
rpaHuubl namepeHnin. PesynbtaTt BeiBOOUTCA B BUAe: < A, rge A — HWXHSS rpaHuua
N3MEPEHNN LN UCMONb3YEMON KanmnbpoBKu.

3aknagka «[ononHutensHble HacTpoMkMy MO3BONSAET MNEepPernTU K CrnyKeGHbIM
HacTpoKrkam cnektpomeTpa. [IocTyn K MEeHt0 3aknagku 3akpbIT Naponem.

3aknagka «Cbpoc napameTpoB» MO3BONSET MNPOU3BECTU COPOC 3arpy’KeHHbIX
napameTpoB aHanm3a (Toku namn, ycuneHve poTonpuémHmka) n noracuTb nnamsi.

3aknagka «Bpems  paboTbl  NpubOpay || s peon nptops L
no3BosiAeT OuUueHUTb BpeMA WUCMNOoJIb3OBaAHUA Bpera paboTh npeBopa: 70 4 25 HEH
CI'IeKTpOMGTpa c MOMEHTa nepBoro Bpesn paboma ao cnepyrowsers TO: 960 u
BKITHOHEHUA n ocTaBLleecH BpeMA o
pekomeHayemoro TeXO6CJ'|y)KV|BaHV|ﬂ.

3aknagka «Jlamnbl» NO3BOMSIET KOHTPONMPOBaATbL Bpemsi paboTbl CreKTparbHbIX
namn.

4.2.2 OkHO «HOcTupoBKa namnoBoOw Typenn»

Nno3BofiieT B PYYHOM pexume npoBecTu HacTponky nonoxeHus JIMNK Ha
ONTMYecKyr oOcb. Jlamna lcTupyetca Mo [OBYM KOOPAWHATHbIM  OCAM: MO
ropu3oHTanu u no Beptukanu (nosopoT). BknioyeHne okHa «HKOCcTuMpoBKa namnoBou
Typenu» OCYyLWEeCTBMSeTCA 4epe3 rfaBHoe MeHK «HacTtpoukmy > «Hactponka
nonoxenusa J1IMNK».

YnpaBrneHne yHKUMAMU OKHA: NepeMeLleHne Mo ropu3oHTanu OcCyLLEeCTBMSeTCs
KHOMKaMWn «Brnepéa» U «Hasagy», No BepTuKanuM KHOMKaMu «MoBOPOTa» BennYMHa
Liara 3a4aéTtcsa B OKHax cnpaea OT KHOMOK yrpaBreHust puc. 8.

%, KOcTpoeka namnosoii Typenn ||

I’

\/

\
=
-

—T -

=
A\
A vV

1600 15

no yMON4YaHWw

Puc.8 Bwupa okHa «KOctupoBka namnoBou Typenu»

[na BOCCTaHOBMNEHMS HavarnbHbIX 3HAYEHWI KoopauHAT Typenu HaxaTb KHOMKY
«no ymonuaHuwo». CoxpaHeHuMe  MOMOXeHUA  Typenu  OCYLLeCTBNAEeTCS
HaXxaTMem KHOMKN «COXpaHUTbY.
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NMPUMEMAHUE: V3ameHeHne KoopauHaT OCYLIECTBASETCA TOMbKO ANs BblO-
paHHOW B MaHenu ynpasfeHus No3numMm Typesnu.

4.2.3 OkHO «lOcTupoBKa rasoBoM ropenku» MO3BONSET [MpPU  HanIMyuu
MexaHn3Ma MnepeMeLLeHns C 3MeKTPONpMBOAOM aBTOMAaTUYECKM W3MEHATb B
3aBUCMMOCTW OT 3a[jlaHHOW MEeTOOUKN BEPTUKANbHOE NOSOXEHUEe ra3oBON FOpPEskKu.
Pasnuyaetca 5 nNonoxeHun ropenku: nponaH — BO34yX, aueTuneH — Bo3ayX,
aLeTuneH — 3akmcb asorta, amumccus u Pl

:8:, KOcTupoeka rasoeoi ropen... @
@ nepeneweHne
“._‘ Bua okHa ynpaBneHuss nokasaH Ha puc. 10. OuanasoH
- El nepemMelleHnn paseH 140 waram, O4uH Lwar COOTBETCTBYET
' - | nepemetyeHunto Ha 0,1 mm.
70
v/ Copoc Puc. 10 Bua okHa «HOcTupoBKa rasoBomn ropenkm»

YnpaBneHme ¢yHKUMAMM OKHA: KHonka «COpoc» no3BONsieT YCTaHOBUTb
MexaHu3M B KpanHee BepxHee TMOSIoKeHNe, ornpeagenseMoe npu 3arpyske

nporpaMmmbl. KHomkamu j 3apgaétca BenuumHa wara (1-20) Ha nepemelleHune
MexaHusma (npumep: 10 waroB cOOTBETCTBYET nNepemelleHnto Ha 1 Mm).

YHpaBneHme nepemMelleHnemM OCYyLIEeCTBNAETCA KHOMKaMn «BHU3» U «BBEPX»

3HayeHne OTHOCUTENBbHO KpaﬁHeFO BEPXHEro rnonoXxeHmAa BbIBOOAUTCA B Ll,l/ld)pOBOM
Buge. Bo BpeMA CMEHbl MNOJIOXKEHUA MeXaHn3Ma WHOUKaATop «nepemMelleHne»
OKpalueH 3enéHbiM uBeTOM. [MonoxeHne mexaHusma CoXpaHAEeTCA MNMpu 3aKpbiTUA
OKHa.

. 4.3 OKkHO «HenpepbiBHbIEe U3MEPEHUA»

:3:, HenpepbigHble H3MEPEHNA
Nno3BONIAET KOHTPOJIMpOoBaTb CUrHasm norroweHunsA

A:| 0.0000 Conppeme A vnn BenuumHy C B eANHNLAX KOHLEHTpaLnm
o ke | (MPU YCNOBUMKM  NOAKIIOYEHHOW  FpagyupoBKM) B
C: peanbHOM BpemeHu puc. 9. BknoueHne okHa
«HenpepbiBHbIE  M3MepeHusi»  OCyLLEeCTBNSieTCS

Yyepes rnaBHOE MEHIO NPOrpamMmbi.

Puc.9 Bwupa okHa «HenpepbiBHble M3MepeHUsa»

KHonka «OGHyneHue» No3BonsieT «NpuBsa3aTby U3MEPEHME K HYTIeBOMY
3HaYeHMHo.

BHUMAHUE: Hactponkn nporpammbl  coxpaHdawoTca B namatu 1K
n He TpebyrT NOBTOPHON MHMUManm3auun. OCHOBHbIE PEXUMbI
paboTbl crnekTpomeTpa 3agdaHbl B MNporpamMme Mo YMOM4YaHuKo
N He TpebylT KOppeKkTUpoBKN. He pekoMeHOyeTcs U3MEHSITb
napameTpbl pacxofoB rOPHOYMX ra3oB U PEXMMOB WU3MEPEHUS
6e3 npeaBapuTeENibHbIX KOHCyNbTauuMmM C  Npou3BoguTeEneM
crnekTpomeTpa.
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4.4 Ipachuyeckmn 3akKpaH

OkHo «['pachmyecknin akpaH» MO3BONSET KOHTPONUPOBATb CUrHam MorfoLeHns,
namnbl JIMK, Jlamnel D2 n dooHOBOWM 3acBeTKM B peanbHOM BpemMeHu. BkntoyeHue
OKHa OCYLLECTBNSAETCHA HaxaTueM KHomku «[ paduyecknin akpaH» rnaBHOrO MEHIHO.
NHdopmaums otobpaxaetrca B BMAE CNIIOWHbLIX HENPEPbLIBHbIX FIMHUA Pa3HOro
uBeTa B nosie AByX KOOpAMHAT: No ocu abcuncc oTobpaxaeTcs BpeMs B CeKyHOax,
no ocu opauHat — nornoweHne B eauvHuuax abcopbumm mnm B npoueHTax
nornoweHns. Bua okHa npegctaeneH Ha pwuc. 11.

# =

:ﬁ: [padmuecknii 3kpaH @

Mpueazka | |E| ®oH | Curnan | Hacrpoiiku | Cron | Konua | << | >> |

Curaan JIIK

CurHasl CcyMMapHbI

BesnmumHa HOOTJIOWEHMSA

Curnan D2

SSESES:

10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50

Puc. 11 Bup okHa «[padcduyeckuin akpaH»

YnpasneHne QyHKUMSAMU OKHa «[padomyeckui aKpaH»:

[na npyvBA3KM curHana K HyneBOW NUHUW HaxaTb KHOMKy «[lMpuBsaska».
Ansa otobpaxeHua curHana JIMK HaxaTb KHOMKY

[nga otobpaxeHus curHana D2z HaxaTb KHOMKy «[K».

Ana oTobpaxeHuss CyMMapHOro curHamna HaxaTb KHOMKy «CurHan».

[ns BpeMeHHON OCTaHOBKM OTOBpaKeHusi CUrHanoB HaxaTb KHOMKy «CTtony.

[ns co3aaHus KONMK OKHa HaxaTb KHOMKY «Konusi», npu 3TOM OKHO B BMAE pUCYHKa
nepemelwtaetca B bydep obmeHa.

Knonkn | <<' > nossonsioT nepemellaTtb OKHO MO LUKarie BPEMEHMW.
[ns HacTpoOMKM OKHa HaxaTb KHOMKy «HacTpoukuy.

CnpaBa B none OKHa BbIBOOATCA 3HA4YeHUs curHanoB «CurHany, , «OK»
n «®oH» B UMppoBOM BUAIE.
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YnpasneHne QyHKUMSAMU OKHa «HacCTpouKkm»:

Hactpoiika AvanasoHa BPEMEHHOTO WHTEP- [Eicwm e

Bana oTobpaxeHust curHanos «Ocb BpemeHu» (I "0 p——
3agaéTca B okHax «Makcumym» n « MUHUMyM» Makcimym [60 W Wcnonb3oeats ¢puasTp

B CeKyHaax. Mutiryn [ ”05;;::;23 0.1 =

Mpu BKIMtoueHUn onumn «JIMHEeNHbIN MacLuTadb» Ocb curana
p . Makcumym [100
curHan otobpaxaeTcsa B MpoOLeHTax norno-

-5
LEHUSI. MUHUMYM
[~ NuHeiiHbiit MacwTtab
rlpl/l BKIMKOYEHUN onuun «ABTOMaTNYECKUN M ABTOMaTUYeCKMiA MacLITab
MacLuTad» Anana3oH OTO6pa)KeHV|ﬂ curHanos ’W‘
perynnpyetca aBToMaTUYECKWN.

X Otmena |

HacTporika gnanasoHa otobpaxeHust ypoBHS curHanos «Ocb curHana» 3agaértcs B
okHax «Makcumym» n «MuHUMYyM». [py OTKIIOYEHHOM onuMn «ABTOMAaTUYECKUN
MacwTab» ananas3oH OTOOpaxeHust curHamnoB noabupaeTcs HaxaTMeM KHOMOK
«ABTOY.

Mpn BkOYeHUN onuun «Mcnonb3oBatb UILTP» curHanbl obpabaTtbiBatoTcs
UMdpPOBLIM (UNLTPOM C 3a4aHHOM MOCTOSAHHOW BPEMEHM,  YTO MNO3BONSET
WUCKMNIOYNTb BbICOKOYACTOTHble NoMexn. [aHHbih UnbTp He U3MeHseT
XapaKkTepUCTUKM N3MEPUTENBbHOrO KaHana.

NMPUMEMAHUE: [padudeckmn akpaH yaoobeH ansa  npoBefeHUss  TOYHOW
HacTPOMKM paboTbl pacnbiUTENS U MOSIOXEHUS Topesnkn, a
TaKkKe ONS OLEHKN LIYMOBbBIX XapaKTepUCTUK U3MepPUTENbHOro
KaHana, cM. PykoBoACTBO MO 3KcnnyaTauuu.

4.5 MapameTpbl U KanubpoBKK

OkHO «[lMapameTpbl 1 KanMbpoBKM» MO3BOMSET MNPOBOAUTL NPOLEAYpPbl CO30aHMUS
n Bblbopa napameTpoB W3MEPEHUs, a Takke [MOCTPOeHuss un Bblbopa
KanmbpoBOYHbIX KPMBbLIX. BKNOYEHME OKHA OCYLLECTBISETCA HaXaTUEM KHOIMKU
«lMapameTpbl 1 kanbpoBkM» NaHenM MHCTPYMEeHToB. Bua okHa npeactaBreH Ha
puc.12. B neBon 4acTM OKHa pasmewéHa Tabnumua nanok C Ha3BaHUAMMU
3N1IEMEHTOB, B KOTOPbIX pa3MmeLleHbl nankyu MeToauk 1 NocTpoeHHble Kannbposku. B
npaBoM 4acTU OKHa Wu3obpaxeHa knaBmaTypa C OOO3HAYEHMEM XUMUYECKUX
3N1IEMEHTOB, pasMeLlEHHbIX no npUHUMNY nepmoanyeckon CUCTEMBI
.. MeHgoeneeBsa, Ha KOTOPOW BblOeneHbl onpeaensiemble CNEeKTPoOMEeTPOM
3NIEMEHTBI.

NMPUMEYAHUE: KpacHbiM LBeTOM BbleneHbl 3fIieMEHTbI U Nankn ¢ MeToauKamm,
namnbl Ha KOTOpble YyCTaHOBMEHbl B Typenu. MNMpn Haxatum
KHOMKM «+» OTOOpaxatTcsi BCE 3MEMEHTbl C CO34aHHbIMU
napameTpamMm  U3MEPEHUsl, MNpPU  HaXaTUM  KHOMKU  «-»
oTOOpaXkaloTCA 3MEMEHTbl, Nlamnbl KOTOPbIX OMNpeaeneHbl B
Typenu u ucnosnb3oBanucb B MnocnegHem ceaHce paboTtbl C
nporpamMmon.
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YnpaBsneHue dyHKUMAMU oKHa «llapameTpbl U KanubpoBKU»:

[na BbiBOAa cnpaBgkn C peKkomMeHOoyeMbiMU pa6oq|/|M|/| napamMmeTpamm w”

...........

HaXaTb KHOMKY |,

:;'; MapameTpb U KaNMBPOBKA - O X
+ | HoBble napameTphl
® As 5
® Dy :
® K H He
=L
Na Li|Be| B||C/IN O |F Ne
& Pb Na Mg Al Si P 5 cl Ar
® Sr
K Ca Sc/ Ti V Cr Mn Fe Co Ni
Cu Zn Ga As| Se | Br Kr
Rb | Sr| Y | Zr [Nb Mo Tc |Ru/Rh|Pd
Ag Cd In| Sn | Sb Te I Xe
Cs|Ba|la| Hf |[Ta W [Re |Os||Ir | Pt
Au||Hg| Tl | Pb|| Bi | Po | At Rn

Ce Pr Nd|/ Pm Sm Eu|Gd Tb| Dy Ho| Er|Tm | Yb

Th Pa U | Np Pu

Puc. 12 Bup okHa «[lapameTpbl U KanmbpoBKu»

[na cospaHva MeToavky HaxaTb KHonky «HoBble napameTpbi»
Ona cospaHus kanubpoBKkM HaxaTb KHOMKYy «HoBas kanubpoBka»

Ana ypaneHns MeTtoavky unvM KannbpoBKU BbIOENUTb HYXHYHO CTPOKY, HaxaTb
KHOMKY «YaanuTb»

Ons KOPpPeKkTMpOBKM paHee CO3AaHHbIX NnapamMeTpoB UMM KanvbpoBkM BbiOpaTh
HY)XHYIO CTPOKY, HaxaTb KHOMKY «WM3MeHUTb», BHECTU W3MEHEHUsl, COXPaHUTb
pesynbTar.

[Ona BbiBOOa Ha neyaTb rpagympoBOYHOro rpaduka BblibpaTb HYXXHYHO CTPOKY,
HaxxaTb KHOMKy «[lMpoTokon», B 3aBUCMMOCTM OT npenycrtaHoBrneHHoro 10O 6yaer
cchopmmpoBaH nuct B Buge gokymeHta Word Office unm Open Office.
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4.5.1 Co3paHue napameTpoB U3MEpPEHUA

Onsa co3gaHus napameTpoB U3MEPEHMS BblOpaTb HYXXHbIA 3MNEMEHT M HaxaTb
KHOMKy «HoBble napameTpbI».

Mocne OTKPbITUA OKHa Bbl6paTb HeobGxoaumble napamMmeTpbl .

1. HasBaHne — BBECTM «Ha3BaHWUE» [MO[ | & tossenzpaverps X
KOTOPbIM CO34daHHbIE MapaMeTpbl 6y,£|,yT Hassanue: Pa6oune napameTpsl
XpaHNUTbCA B NporpamMmmMme.

AHanNUTUYECKUIA MeToA: Abcopbums v

2. 3apaTb aHanNUTUYeCKUA MeTos, BbibpaB Hiagancpst:

N3 NpeafoXKeHHOro crmcka. Tok JINK: 15 =

Tok [OK: 14 I:

3. BBecT 3HayeHuMss TOKOB Jiamn U Younenme: [ [E
ycunenna  ¢otonpmémHuka.  Ontu- I

ManbHbIM  TOK namnbl  JIMNK  npeg- e .

naraetcs nporpamMmMon. Hynesoe WhpnHa wenn: |0.50 mm  ~

3HayeHne Toka namnbl D2 BkMo4vaeT
pexum paboTbl 6e3 KoppekTopa.

Mnams:

MasoBas cMecb: Ayetunen-Bosgyx ujenesas v

[J fononHuTenbHblii oKMcAMTEND

4. MoHoxpomaTtop. BBectn A5iMHY BOSHbI
unn BbiIbpaTb M3 pacKpbiBaKOLErocs
cnucka. BblbpaTb  WWMpUHY  wenu
MOHOXpomMaTopa.

MapameTpbi: AB wienesas v

[J CummeTpusaums

N3mepeHnin Ha obHyneHune: 3 |-

5. Mnama. BeibpaTb TMN 1 napameTpbl Onmcanme:
McnonbsyeMom FaSOBOIZ CMeCM, eciun MapameTpbl u3MepeHus 3nementa Pb B nnamexn

aueTUNeH-BO3AyX B pexuMe oaHo "obHynenue" Ha 3

ncnonbayeTcs «[JononHnUTEenbHbIN "wamepenms’”.
okucnuTenb» — ykasaTtb. [Onsa npoc-
MOTpa BEeNIMYMH  pacxodoB  rasoB

cTagum nomkuMra w  ctabunusauunm
HaXaTb KHOMKY «+».

6. Pexxum npoBegeHnss wuamepeHun. [1o HeobGXoguMMoOCTM 3agaTb  PEXUM
«CummeTpusaumsa» UM Konmyectso U3MepeHUn npobbl Ha O4HO OBHyneHue
cMm. n. 1.2.2.

7. BBectn onucaHue meTtoauku (Nnpu HeobxoaMmocTw).

[ns coxpaHeHusi pesynbTata HaxaTb KHOMKY «CoXpaHUTby», Co34aHHble
napameTpbl OyayT cOxpaHeHbl B nanke BblOpaHHOrO 3arieMeHTa.

NMPUMEYAHUE: Benununna Toka JIMK, anvHa BOMHLI M LWUMPUHA Wenu ykasaHa

B Tabnuue npunoxeHns «PykoBOACTBA MO 3KCMfyaTauumny.

4.5.2 Co3paHue KanubpoBKu

[na co3gaHust rpagyuMpoBOYHOrO rpadmka BbIOpaTb HYXHbIA  3NIEMEHT W
napameTpbl U3MEpeHun, HaxaTb KHOMKy «HoBas kanubpoBKay», CNekTpoMeTp
npoun3BedET HAaCTPOMKY Ha BblbpaHHbIN aneMeHT. Ecnv B HacTponkax nporpammbl
n.4.2.1 ykaszaHa aBTOMaTMyeckasi MOLCTPOMKA ASIMHbI BOSIHbI MOHOXpOMaTOopa,
nosuumm JINMK B Typenu (toctMpoBka) n GanaHCMpOBKa CUrHaAmNoB namm, OaHHbIe
npoueaypbl OyayT BbINOMHEHbI B npouecce HacTpouku.  OTKpoeTcss  OKHO
co3gaHus Kkanmbposku puc.13.
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& KBAHT-2

- 8 X
Hacrpoiinn  Wpngr  [paguuecknii 3xpan 2 Owa O nporpamme
(3 3meuer terome R e |3 Nawers ynpasnermm =]
Bua Yaanute Coxpanute | Mpotokon Monoxpomartop -
Crangapt Mosuuma  Aar. A near. 0CKO,% CKO abc. C-Cuou, % Annna sonkbl  LWeno
] CNEKTP
d 2000 324,70 ~ 0,50 ~
190 DOTONPHEMHHK -
1800
1,9 + | ++
- l =0
1600 Typens -
1500 1 [ 10 | + |cu
1400
1300 2 Boikn + Hg ~
1200
3 Bbikn + As
0
4 Boikn + Pb
Hazpanue:
Tun KpUBO#H: Napabona > 5 Buikn t
Pa3smepHoCTb: |mrfpn v 6 Boikn + v
Morpewxocts: 0,000 R nuu.: 0,000
Toxk D2 -
C xap.: 0,000 C min.: 0,0005 = = %0 P
MCNONBL30BaTL aBTOCIMNNED
= T A
HACTFOHKA
(1 CummeTpu3aumMs LN
W3mMepeHue =
Kon-80 uamepesui wa obuynenme: |3
lasosan cucrema =
[lon.Ok. 0 +
Oy = ® NODKEYb
@Mpubop @ Bosayx @ MMapo3ateop ® Auetnner ® MNnams asosan cmecn: MNponan/Bosayx
31583 COXPAHUTbL
. EERERERERE RN, -
0 5 10 15 20 25 30 35 40 45 50 55 B0 65 70 75 B0 85 90 85 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 190 195 200 10 ]

9 s B e PE® 70w E Py

Puc. 13 OKHO co3paHuMA KanubpoBKu

BbinonHuTb cneaytowme gencTens:

1. 3apgaTtb 3HayeHus KanMOpPOBOYHLIX CTaHAAPTHLIX pacTBOpPOB. [Ons 3Toro
NOABECTM Kypcop K siyeirke ctonbua «CtaHaapT» M ABaXadbl HAaXaTb NEBYO
KHOMKY MbIWUW MNW OAMH pa3 MpaByl, BBECTM YMCIIOBOE 3HaYeHWue.

2. BBecTn HasBaHWe kanuvbpoBKW, TuN annpokcumupyrowen kpmson n.1.2.3
N pasMepHOCTb CTaHOApTHbIX PacTBOPOB.

NMPUMEMAHUE: [na yyé€Ta copepxaHusi uccrnegyemoro metanna B (POHOBOM
pacTBope BBECTU B KayeCTBe MepBOro CraH4apTHOro pacrteopa
3HadveHue 0.

%, Inemen: "Cu” \ MeToauka: "Paouan meroauka (C3HE)"\ Kannbposra: " ==
Bug Ypanute CoxpaHuTb | lpoTokon
Crangapr|  Aar. | Amear. OCKO,% | CKO abe. [Omnonenne]

2

0,0100 \ 1
1

1

1

1

1

1

1

/
/
0 /
Haseanue:  |pafouan kannbposka
Tun KpuBoi: W
PasMepHOCTb: yr/n L2
" ucnonb3o0BaTh aBTOCIMANED E—

Morpewxocts: 0,000 Cxap.: 0,000

OBHyneHne ‘ ™ CumMeTpusaums

Kon-80 maMe\imﬁ a odynere: [3

3. 3apgaTb uUnM CKOppekTUpoBaTb YCMOBUS uU3MepeHun n. 1.2.2.

MoaroToBUTb CNEKTPOMETP K MPOBEAEHMIO WU3MEPEHM B COOTBETCTBUU
¢ «PykoBoacTtBom no akcnnyatauumy.

5. lNpoBecTn 3amepbl CTaHOAPTHbIX pacTBOpPOB puc.14.
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& KBAHT-2 - [=] X
Hacrpoiinn  Wpngr  [paguuecknii 3xpan 2 Oma O nporpame
3, 3newent: "Cu” \ Metoguxa: "Pabiosan metogmca CIHE" \ KanmBposka: "Pabouas kannbpoera” 3, Mane =
Bua Yaanute Coxpanute | Mpotokon Monoxpomartop -
Crangapt Mosuums  Aart. A near. 0CKO,% CKO abc. C-Cuou, % Annna sonkbl  LWeno —
B 0,005 Ni:3 0,00145 -0,00006 1,66 0,0000 5,2850 1o 324,70 ~ 0,50 -~
Bo010 | nz2:3 0,00304 -0,00035 1,01 0,0000 0,9418
SR DoTonpHeMHAK =
0,00303 -0,00035 0,0002
=] 0,00307 -0,00037 0,0003 = - |19 etats
0,00301 -0,00034 0,0003 Typens -
= 0,100 n3:3 0,03074 -0,00285 0,61 0,0002 0,6634
@ 1,000 N4:3  0,28867 -0,01945 0,46 0,0013 0,0404 1 - 10 v | B
0289
@ 5,000 ns:3 1,07500 -0,03643 0,20 0,0021 0,0029 2 BoE - Hg ~
o 3 Boikn + As v
0 1 s
4 Boikn + Pb
Haszeanue:  |pabouan kanubposka
Tun KpUBOA: Mapabona > 5 Bbikn +
PasmMepHOCTb: 6 Boikn + >
Morpewxocts: 0,027 R nuu.: 0,998
Tok D2 -
Cxap.: 0,014 C min.: 0,0005 o R %0 o s
MCNONBL30BaTL aBTOCIMNNED
HACTPoFlKA >
(] Cummetpnaaums L]
W3mMepeHue =
Kon-80 uamepesui wa obuynenme: |3
rasosas cucrena =
[lon.Ok. 0 +
T = ® NODKEYb
@Mpubop ®Bosayx @ Mmaposateop O Auetnned Clnama  la30Bas cMecs: Mponan/Bo3ayx
COXPAHUTbL

593
| EERERERERN RN, -

0 5 10 15 20 25 30 35 40 45 50 55 B0 65 70 75 B0 85 90 85 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 190 195 200 [109% ]

1

11042016

EE 0 mE e

Puc. 14 Pe3ynbTaT NOCTPOEHUA KanubpoBKK

6. OueHUTb Ka4yecTBO KannbpoBKM (BEMNMUYMHY OTKITOHEHUSA TOYKM rpagyMpOBOYHOrO
pacTBopa OT annpoKCUMUPYIOLLEA KPUBOW W MOrpeLlHoCTb KanmbpoBKM),
coXpaHuTb pesynbTart. Co3gaHHbIN rPagyMpoBOYHbINA rpauk
6yneT CcoxpaHéH B nanke BbIOPAHHbIX  MAPAMETPOB i oo o _——
n3MepeHus.

&, InemenT: "Cu” \ MeToauka: "Pabo

Bupg Ynanuto
YnpaeneHune @QyHkumsaMmn okHa «CosgaHue KannbpoBKM»: > Ancar. | Al
(o145 -0.(
o ¥ OCKO,% 0.
[na n3veHeHVs oTobpakaemon MHAOoOpMaLuK B Tabnuue okHa % Omsronenme 00 o
HaxaTb kHOnky «Bwua», BbIbpaTb Heobxoaumble onuuw, e 0.00307 | -0.¢

YCTaHOBUB TaJ1O4KWn.

., InemenT: "Cu” \ Merogmxa: "Pabouan metoguna (C3HE)"\ KannBposxa: "Pabovan kanubposka”

,D,J'IFI yoaneHmda CcrtaHgapTta  BblAEJNIUTb 8w Yganue | Coxparuts | Mpotokon
B Ta6J'II/ILI,e Hy)KHyI‘O CTpOKy, HaXaTb CraHgapt TlapannensHie anpesenexms KO,% | CKO abc. |OTknoHeHuel e

0,005 ey 1,66 0,0000  0,0537
KHOMKY «Ypanutb», u”3 packpbiBatO- oo 000304  -0,00035 1,01 0,0000  0,0103
erocd MmeHk Bbl6paTb «CTaHAapT» 90,100 00309  -0,00290 0 0 0,0129
T 003064  -0,00281 0,0004
Ons yoaneHna napannenbHbiX onpepe- |-° ;05062 s 0700785 20005 :
7 Bbl Wb B Tabnm HVOKH LR 0,0309  -0,00290 0,0006 e
neHnn aen aonuue  HyXHyto E1,000 028857  -0,01945 0,46 0,0013  0,0012 :ﬁ
CTPOKY, pPacCKpbITb napannernbHble [zsow 10750  -0,03843 0,20 0,0021 0,000 ! i
onpegernieHnd, CHATb rajioukm C yaanse- Hassann
MbIX CTPOK, HaXaTb KHOMKY «Yoanutby, Eme

N3 pacKpbiBalOLWEroca MeHK BbliOpaTb
«MapannenbHble onpeaeneHnNa».

[ns coxpaHeHus pesyrbTaToB HaxaTb KHOMKY «COXpaHUTb».

Ang BblBOAa Ha neyaTtb rpagyvMpoBOYHOro rpaduka HaxaTb KHOMKy «lfpoTokony», B
3aBMCUMOCTU OT npepyctaHoBneHHoro MO 6yaet ccopmupoBaH nUCT B BuAe
nokymeHTa Word Office nnn Open Office.

NMPUMEYMAHUE: B napametpax MoxeT OblTb  COXpaHEHO  HECKOSbKO
rpagympoBOYHbIX rpadonKoB (KannbpoBoOK).
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5 [poBegeHMe un3amepeHUn
5.5 lNpocToe nsmepeHue

Pexum «llpoctoe wu3MepeHue» no3BONSET MNONy4YMTb pesynbTaT aHanusa
Ha BblOpaHHbLIN 3NEeMEeHT B eAuHUUAX KOHUEHTpauuum no npeaBapuTenbHO
NOCTPOEHHOMY rpagyvpOBOYHOMY rpaduKy, NPOBECTU Mpoueaypy ero yTOYHeHus,
nepecyntatb pesynbtatbl C Y4ETOM MpoOONOAroTOBKM, pacnedaratb WUu
coxpaHntb B namatn MK ¢ BO3MOXHOCTBIO MPOAOIMKEHNA aHanusa 6e3 notepu
Nn3MepeHni.

Ana nepexoga B pexum «lpocTtoe u3MepeHue» HaxaTb KHomky «[llpoctoe
V3MepeHne» NaHenn MHCTPYMEHTOB, BblibpaTb aHann3mMpyemblii anemMeHT, BbibpaTb
napameTpbl U3BMEPEHUIA U KannbpoBKy puc. 15.

BHUMAHUE: [MpocTon pexum nuaMepeHnin MOXHO WUCMOSIb30BaTb TONbKO Npu
HanMuuum npegBapuUTenlbHO MOCTPOEHHOrO  rPagynpoOBOYHOTO
rpacpuka c BblbpaHHbIMM NapameTpamn. Ecnn B BblGpaHHbIX
napamMmeTpax OTCYTCTBYeT rpagyMpOBOYHbIN rpaduk, nporpaMmma
NPeanIoXNT NEPENTN B PEXUM NOCTPOEHUS KannBpPOBKMW.

S‘; MNpoctoe Nuer g MNapameTpbi
P! P L]

3] NapameTpsl v xanmbposk

- o X ) =
Monoxpomatop -

- As _ Jlnuka sonkbl  Ljens
Ba Tun kpueoi: MNapaGona C xap.: 0,0399 217,00 ~ 0,50 ~ CNEKTP

+

= Dy Pa3MepHoCcTb: Mr/n C min.: 0,0017
- K DoTonpremHnk -
® Ll Norpewwxocts: 0,034 R nuH.: 0,996
- - |43 | + | ++

~ = Pb
v & Pabouan metoauka C3HS Typens -
Paboyas kanubpoexa C3H8

Pabouan MeToguka C2H2 0479 N - + |Pb ~

- Sr
Bobikn + [T

Boikn + As v

0 5 10
Boikn + K v
Cranaapt Aar. A Hear. OCKO,% CKO C-

0,0200 0,0022 0,0000 4,24 0,0001 Bobikn + Dy ~

B 0,0500 0,0056 0,0001 0,82 0,0000

O R U ]

Bbikn + Sr v
0,5000 0,0543 -0,0001 0,30 0,0002
5,0000 0,4785 -0,0038 0,54 0,0026 Tok D2 -
10,000 0,8104 -0,0053 0,50 0,0040

<

13 + ++

o HACTPOWKA

Fasosan cncrema -

ve PP NN A

Typ A Ban
LR

& =
@Mpubop @ Bosayx @ Mwaposateap @ Auetunex @ Mnams lasosan cMeck: Mponax/Bosayx Non.oK.

T | 46420 L MOMKEYL
AB460

0 5 10 15 20 25 30 35 40 45 50 55 B0 5 70 75 80 B85 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 190 195 200 031 | COXPAHHTb

0 +

Puc. 15 BknoyeHMe nNpocToro pexuma uamepeHuun

Haxatb kHOMKy «BblOpaTb». OTKPOETCA OKHO MPOCTOro pexmma U3MepeHun
puc.16. [ina pobasneHna obpasuoB HaxaTb KHOMKy «[ob6aBuTb». [Ina nameHeHus
Ha3BaHMa obpasua NoLBecTM Kypcop K HY)XXHOW CTpPOKe M ABaXAbl HaXaTb NeByto
KHOMKY Mblln. BBeCcTn HOBOe Ha3BaHne obpasua.

NMPUMEMAHUE: Ecnu B mmeHn obpasua NpucyTCTBYET 4YMCINOBOE 3HA4YeHue,
Npy HaXkaTuUM KHOMKK «[o6aBUTb» 3TO 3HAYEHME YBENNYMBAETCS
Ha eavHuLy.
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55, Cu\ Usmepenna \ Mapametper: "Pabouan metoanka (C3HE)" \ Kanwbposka: "Pabouan poeka” \ PasmepHocTe: Mr/n (=
Jobaeute Yganute Mpobonogrotoeka  Xonoctoi MpumeHuts OTMeHa Meyate CoxpaHuTb YTOYHEHHKE
Mpoba 3243-4 Cp: 0,09806 CKO: 0,2% Mornowexne: 0,02995
B MNpoba 3243-5 0,09831 0,8% 0,03002

1 0,09765 0,02983

2 0,09814 0,02997

3 0,09913 0,03027
B O6pasey 1234 ,,, 0,09751 0% 0,02978

Mpoba 1456

ObHyneHune N3mepeHume O] CummeTpusaums
Kon-eo u3Mepexnii Ha ofHynenne: (3 ABTO

Puc.16 OKHO npoCTOro pexuma U3MepeHuwn

Ona ypaneHus obpasuoB BbIAENWTb CTPOKY WMAW rpynny CTPoK C obpasuamm
HaXaTb KHOMKY «Yaanutb» > «BblgerneHHsle obpasibi».

[na ynanenus napannenbHbIX NU3MepeHnin HaxkaTb Ha 3HA4YOK B CTPOKE HYXXHOro
obpasua, CHATb ranodkm C napannenbHbiX M3MEPEHUN, HaxaTb «Yaanntb» =
«lMapannenbHble U3MepPeHUs».

[na npoeeneHust namepennin BolbpaTb PEXNUM U3MEPEHUN («CUMMETPU3ALNA» UK
N m3amepeHnn Ha ogHo O6HyneHune cm. n.1.2.2), BblgenuTb obpasel (nogsecTu
KYpCOp K HYXHOW CTPOKEe, HaxaTb JIEBYH KHOMKY MbIlK), HaxaTb KHOMKY
«ObHyneHue», nocne nposefeHNs OBOHYNeHUs HaxaTb (C MOMOLLBIO MbIK UIK
KHoMkamu «npobeny», «Enter») kHonky «W3mepeHne». [lpoBectn 3agaHHoe
3Ha4YeHne napannenbHbIX U3MEPEHUN.

NMPUMEYMAHUE: Ecnv npu Bblbope pexunma usmepeHun Obln akTMBUMPOBAH
napameTp «ABTO», napannefibHble Wu3MepeHus MNpPoBOAATCH
B aBTOMaTU4YECKOM peXxmnme, Mo OKOHYaHUM LMKNa U3MepeHUn
Kypcop B OKHe nepexoguT K criegywouwiemy obpasuy.

Ans yToYyHeHVs KanvMbpoBKM HaxaTb KHOMKY «YTOYHEHMe» B [OOMOSNIHUTENbHOM
MEHIO B MpaBOM YacTu OkHa. B OkHe yTO4HeHus kanubpoBKM 3apaTb 3HAYEHWUS
YTOYHSIOLNX KOHLEHTpauui (BO3MOXHO 3adaHWe HECKONMbKUX TOYEK YTOYHEHUS),
NPOBECTU U3MEpPEHME, CUHMM LBETOM ByaeT npeacTaBneH YTOYHEHHbIN rpaduk. Mo
3Ha4YeHMI0 KO3 UUMEHTA YTOUYHEHNS MPUHMMAaETCS peLleHne O MpPaBUITbHOCTU
NPoOBEeAEHHON KOPPEKLUM.

[ns nepexoda B pexXvM U3MepeHuUs HaxaTb KHonky «WU3mepeHus» B aonon-
HATENbHOM MEHIO B NMPaBOM YacTW OKHA YTOYHEHUs1 kanubposku puc. 17.
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(@
:G;Cu\ \ T "Pabouan anka (C3HE)" \ p "Paboyan "\ €PHOCTE: M/
Nobasnie | Yaanuts Mpobonoarotoeka  Xonocroi Mpumenuts OTmena Meyats CoxpaHutb W3meperus
CraHpaapt  CurHan CKO
104
0
0,82
H 1,000 @ 0,24598 0,24 081
0,24652 o8
0,24536 v
0,24606 -
035
0,23
0,12
0
02 107 23 36 486 513
PasMepHOCTL: Mr/n
MorpewHocTb: 0,027
€ xap.: 0,0170
C min.: 0,0005
R nuH.: 0,998
Koadh-T yTouHeHWR: 0,84334
W3amepeHue [ CummeTpuzaumsa
Kon-80 uamepennil Ha obHynenne: |3 AsTo

Puc. 17 OKHO YyTOYHEHMA KanubpoBKK

[ns BbiBOJa pe3ynbTaTOB M3MEPEHWA Ha neyaTtb HaxaTb kHomky «[lMevaTby,

BolbpaTb kak OygeT  npeacTtasrieHa
&5 amepenna \ MeToavia: "PaGouas Metoaka (C3HE)" \ Kanubposka: "Pate VIHQJOpMaLI,Vlﬂ > «TekcT» (paﬁn C
Dobasurs Yaznuts | Mevars | pacwupeHnem .doc wumm  «Tabnvua»
® Opaseul o CKO: 10%  chaiin ¢ pacmpeHuem .Xls.
1 Ecnun Heobxogumo BbIBECTU pesyrbTaThbl
2 Saslipiom <
3 0.23800 napannernbHbIX N3mepeHuni HaXkaTb
Obpaseu2 «Bug npotokona» > napameTp
O6pasey3 «napannenbHble U3MepeHns».

Anga pacuéta koachduumeHToB nNpobonoaroToBKM BblAENUTb Kypcopom obpased,
npoby (NOABECTU KypCOp K HYXXHOW CTPOKEe, HaXaTb FIEBYH) KHOMKY MbIK) UK
HecKonbko obpasuos, Npob (HaxaTb knasuwy Ctrl, NnoaBecTM Kypcop K HY>XHOM
CTPOKE, HaXkaTb NEBYH KHOMKY MbILM, HE OTMyCKas KHOMKU nepemellasl Kypcop
BblAENUTb rpynny CTpok). HaxaTb B MeHW OkHa KHomnky «[lMpobGonoarotoBkay,

noABUTCA OKHO I'IpO6OI'IO,D,FOTOBKVI.

o)

%) MNpobonogrotos fiel
%3 Konuuecteo npobbl, (r unu Mn): ,m | &
), Obrém pacTeopa, (Mn): ,m \
42 PasMepHOCTb KOHLEHTpaLwn B npobe: ’m a
22 Tun koadduumeHTa nepecyera: ,W =
29 KoadduumneHT nepecuera: ,m
34
~n X OTK.I’]K]'-MTb| + BribpaTh |
e —
B pacKkpbiBaoLeMcA Cnncke CO30aHHbIX BapnaHTOB |'|p060|'|0,1:|,r0TOBKV|

onpenennTbCs C HYXXHbIM BapMaHTOM W HaxaTb KHOMKYy «BbiOpaTb».
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YnpasneHne QyHKuMsaMn okHa «I1pobonoaroToBKM»:

Ans oTknoyeHrs npobonoaroToBkM BblAeNUTb HYXHble 00pasubl, HaxaTb KHOMKY
«Mpo6GonogroTroBkay, B OkHe NPo60NOAroTOBKM HaxaTb KHOMKY « OTKIMIOUYUTbY.

na nameHeHns napamMmeTpoB I'IpOGOI'IOD,FOTOBKI/I BBECTU B OKHaA HYXHbl€ 3Ha4Y€eHUA,
ONs COXpaHeHus HOBOro BapuaHTa BnNucaTb Ha3BaHWE N HaXKaTb KHOMKY «+».

Ana ynanenus BapuaHTa npobornoAroToBkM BblbpaTb B pacKkpblBatoLLEMCs Crvcke
HY>XHbI BAPUaHT M HaXaTb KHOMKY «—».

B tabnuue pesynbtatoB obpasupbl C BbiGpaHHOW NpobonoaroTOBKOM NomMevatoTcs
TPEeYrofibHUKOM KpacHOro uBeta U 0603Ha4YeHMeM HOBOMW pa3MepHocTM puc.18.

:&;Cn\ Wsmepennn \ Mapamerper: " (C3H8)" \ p " AP €pHOCTL: Mr/n
JNobaBuTb | Yaanuto MpobonoarotoBka Xonocrtoi lNpumenHnts . OTMeHa MNMeyate CoxpaHnTb YToyHeHue |
B Mpoba 3243-4 Cp: 0,09806 CKO: 0,2% MornoweHue: 0,02995
B Mpob6a 3243-5 196,617 ,..,r/n‘ 0,8% 0,03002
1 0,09765 0,02983
2 0,09814 0,02997
3 0,09913 0,03027
@ O6paseu 1234 ,,, 0,09751 0% 0,02978
Mpo6a 1456
2000 v R L=
Konuuecteo npobebi, (r unu mn): ‘1r00000|
O6bém pacTtBopa, (Mn):
PasmMepHOCTb KoHLUEeHTpauum 8 npobe: Mr/n -
Tun koadduumneHTa nepecuera: PasGasnexmne ~
KoadduumnenT nepecuera: 1,00000
X Omcnioums
Kon-s0 maMepeHmii Ha obuynenne: |3 k4 AeTo
Puc. 18 MpumeHeHne KoachpuuMeHTOB NPOGONOArOTOBKM B OKHEe

NPOCTOro pexunva namepeHus

Ona y4érta xonoctoro obpasua BblAENUTb KYPCOPOM M3MEPEHHbLIN XOSTIOCTON
obpasey (NOOBECTM KYpCOP K HY>XKHOW

&, Cu\ Vismepenna \ Mapamerpor: “Pabouas (C3H8)" \ Kanubpoexa: "Pabouan kannb

[Lobaeutb | Yaanuto Mpobonoarotoeka  Xonocto# MpuMeHnTb CTpOKe’ HaXXaTb J-IeByI'O KHonKy Mb".UM),

Mpo6a 3243-4 Cp: 0,09806 cko: HaXaTb B MEHIo OKHa KHOMKY

8 Mpo6a 3243-5 .., 1,59424 i «XonocTtom». Ob6pasey nomevaeTcs
; ggg;?i «xony. Bblgenutb obpasey (npoby) mnm
2 3 0,09913 rpynny obpasuos (npob) (HaxaTb Knasuwly

@ O6paseu 1234 o, 0,09751 Ctrl, nogBecTn Kypcop K HY>XHOW CTPOKe,
Mpoba 1456 Ha)kaTb NEeBYIO KHOMKY MbILLN, HE OTNycKas

KHOMKM nepemMeLlas Kypcop BblAENUTb
rpynny CTPOK), HaxaTb B MEHI OKHa KHOMKy «lMpumeHunTtb». O6Gpasey (npoba)
noMe4vaeTcsl «a-x».

NMPUMEMAHUE: Ecnu Kk obpasuy (npobe) Obinn npuMMeHeHbl Ko3auUneHTsI
NpobonoaroToBKM, BbIMMTAEMbIA XONMocTton obpasey Oyger
nepecynTaH Cc y4ETOM MPUMEHEHHBIX KOIPULMEHTOB.
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5.6 Jluct namepeHumn

OkHO «Jlnct wn3amepeHnn» aBNAETCA OCHOBHbIM OKHOM nporpaMmmbl. OKHO
NMO3BONSIET BbINOMHATL Npoueaypbl NMOCTPOEHUA WM YTOYHEHUS KannbpOBOYHbIX
rpacpuKoB, U3MepPEeHUs HEN3BECTHbLIX NPOO, NPOBEAEHNSA 3NIEMEHTaAPHbIX onepauuin
06paboTkn pes3ynbTaTtoB, BKMAKYAs YYET Xonoctorm npobbl M KOIPDULMEHTOB
npobonoaroToBkn. BknoyeHMe OKHa  OCYLLUEeCTBMASIETCA  HaXaTUeM  KHOMKK
«avepeHve» naHenu MHCTpyMeHTOB. Bua okHa npepncrtasneH Ha pwuc. 19.

:n:, Jwer wsmepenni: "\ Metoguka: "Paboqan metoguka (C3HE)" \ KanwBposka: "Pabovan kannbposka” \ Obpasew: "Obpaseyl” @
Bup, | Ynanuto | CoxXpaHuTb | [NpoTokon | He ncnonb3oBath j
Obpaszubl (3) Cu, mr/n Pb, mr/n Fe, mr/n
Obpazeul
Qb6pazeu2
>
Obpazeu3
4 2
\ ‘ KoHueHTpaumnsa CurHan 0OCKO,%

3arpy3uTb
METOOUK

Puc.19 Bwupg nucta usmepeHun

B ocHoBe nucTta npegnoxeHa Tabnuua ¢ otobpaxxaeMbiMn pe3ynbTatamn aHanusa,
cBovicTBamu 06pasLoB 1 Npob, a Takke BbIOpaHHbIMW ANSA aHanM3a 3NeMeHTaMMu.
YpobectBo paboTbl ¢ Tabnuuen 3akniovaeTcss B BO3MOXHOCTM aHanusa obpasuos
Ha HECKOIbKO BblOpaHHbIX 3NIEMEHTOB B €4MHOM MH(OPMaLMOHHOM Mnosie ¢ rmbkon
CUCTEMOMN HACTPOMKN YCMNOBUA MPOBEOEHUA WU3MEPEHUN N BO3MOXHOCTbIO WX
peoaktMpoBaHus. BO3MOXHOCTb COXpaHeHus nucTa W3MEpPeHUA MNO3BONSIET
MCMONb30BaTb €ro B €Xe[AHEeBHbIX OAHOTUMHbIX aHanu3ax B Buae wWabnoHa
UM B BUAE [OOMOSHAEMOro HOBbLIMW YCNoBMAMM paboyvero >XypHana.

NMPUMEMAHUE: MakcumanbHoe KonuyectBo obpasuoB B «Jlucte umamepeHuny

orpaHun4yeHo 4ucriom 200.
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5.6.1 HacTtpoukum nucta m3mepeHumn

[ns n3ameHeHus BbiBoAa WHGOPMaLMKN B siHerikax Tabnuubl pe3ynbTaToB HaxaTb

KHonky «Buao» > «Bug auenkn», B packpbiBaroLleMcs
OKHe BblbpaTb Heobxogumoe U3 NpennoXeHHbIX
BapunaHTOB:

C — pesynbTaT U3MEpeHNss B eAuHMLAax KOHLEeHTpauum,
A (B) — pesynbTaT namMepeHua B eauHuuax abcopbuunm,
CKO — abGcontoTHoe 3HavyeHne cpeaHekBagpaTUyYeckoro
oTknoHeHnsa, OCKO % — oTHocuTenbHoe 3Ha4vyeHue
cpefHeKBagpaTUYeCcKoro OTKITOHEHMWS,
npoLeHTax.

[ns nameHeHus1 BbiBOAA MHAOPMALMN B OKHE HACTPOEK
Tabnuubl pe3ynbTaToB HaxaTb KHOMKy «Bua» > «Bua
OKHa», pacKpblBalOLLIEMCSl OKHe BblOpaTb Heobxoaumblie
onumu.

Bblpa)XX€HHOE B

Bua Yaanute  Coxpanutb  [potokon

6pasubl (3) Cu, Mr/n

MiC
A(B)
fe )

¥ OCKO, % jasey 1

Ob6pazey2

Obpazeu3

Bua Ypanute  Coxpanuts | Mpotokon

¥ 06pasus u kanGpoeKH
08 Cu, mr/n

Obpaseu2

5 O6pazeu3

Ons AOCTyrna K OKHY HacCTpOeK Tabnuupbl pe3ynbTaTtoB HaXaTb KHOMKY BKITHOYEHUA
pI/IC.19. HaCTpOIZKM OKHa MO3BOJIAKT onepunpoBaTtb C YeTbipbMA OMUUNAMW:

1. O6pasubl n kanubpoBkM — NO3BOMSET popmMuMpoBaTh pasmep Tabnuupbl. Ons
nobaBrneHns napamMeTpoB U3MEPEHUA UM KannubpoBOK (cTonbuos Tabnuubl

pe3ynbTaToB) 3adaTb 3HAYEHME U HaxaTb KHOIMKY
«OK». [Ona pobaBneHns obpa3uoB (CTpOK
Tabnuubl pe3ynbTaTtoB) 3a4aTb 3HAYEHUE U HaXaTb
kHonky «OK». [Ina dhopmmpoBaHus Buga B 1 npobe
- 2 obpasua noctaBuTb ranoyky (onuus pabotaet
npu co3gaHum nucTa 4o NpoBeAeHUs U3MEPEHNN).

2. Twn o06pas3yoB — nNO3BOMSET oOnpeaenqTb Tun
BblbpaHHoOro obpasua B Tabnuue pesynbTaToB. [ns
CMeHbl Tuna obpasua BblAENUTb HYXHYK CTPOKY
ctonbua «O6pa3subl» B Tabnuue pesynbTaTtoB MU
Ha)kaTb KHOMKy Tuna obpasua.

Al - aHanuaupyembin obpaseu;

X | — xonocTton obpaseL;

. — KanmbpoBo4HbIM Obpasel;

L | — no6asoyHbin obpaseLll.

O6pa3ubl u kanubposkui-I[]
NobaBute KanubpoBKK:
1 OK

NobaBuTe obpasubl:
1 OK

[J2 obpasua - 1 npoba

Tun obpasuos: =
Allx A

CTpykTypa npobbi: B <<
- &

Kanubpoeka: [

HazBaHue:

TuUnN KpUBOWA:

PazmMmepHoOCTb:

3. CtpykTypa npobbl — no3sonsiet Q crpynnupoBatb U Q pasrpynnupoBatb

Bbl6paHHble

o6pasu,b|. KHonka crpynnupoBatb No napam

no3sondeT

crpynnupoBaTtb o6pasubl Npu noctpoeHun kapt LyxapTa.

4. KanubpoBka — no3BonsieT 3agaTb NapameTpbl KanuMbpoBKM MNpu  MOCTPOEHUU

rpagyvpoBOYHOro rpadpuka B NIUCTE M3MEPEHWUIA.
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5.6.2 YnpaBneHuwe pe3ynbTataMu nucta U3MepeHuun

Ona yoanenns u3 Tabnuubl OOPA3LOB UITM MPOO [ e e trioussemn e s omepons s

Bug ‘ Yaanute | CoxpaHute I'Ipom»(on‘

BblAESNUTb IeBOM KHOMKOW MbILM HY>XHble CTPOKU B
ctonbue «O6pasubl», HaxaTb KHOMKy «Yaanutb» >
«BblgeneHHble CTPOKU», MOATBEPAMTb yAaneHue.

Ona  ypanedus w3 Tabnuubl  3NeMeHTa unu
KanubpoBKK BbIAENNTb NIEBON KHOMKOW MbILIN HYXXHbIV

ctonbeu B cTpoke «MeToamkm», HaxaTb KHOMKY «Yaanutb» > «BblaeneHHbIn

CTO.I166L|», noaoreepanTb yaaneHue.

Boiencrrbii cronfi
O6past w "

Bigenentie cTpokn

Ofpase  Mepammensruieumepenn

Ounces smigenenHm Auex

Ofpasze  Ouncrea rsbnmus pesynsraos

Obpazeu3

, Mr/n

Ans ouncTky BbIOpaHHbLIX siYeek pe3ynbTaTOB W3MEPEeHW, YAepXuBasi NeBYH

KHOMKY MbIlWN, BbIOETNTb HYXHYHO obnacTtb, HaxaTtb

KHOMKY «YAanutb»

«OuncTtka BblOeneHHbIX AYeeK», noaoTrBepanTb OYUCTKY.

>

Ana ouncTtkm Tabnuubl pe3ynbTaToOB HaxaTb KHOMKY «Yaanutb» > «O4ymucTka

Tabnuubl pe3ynbTaToB», MOATBEPAUTb OYUCTKY.

Ans coxpaHeHus pe3ynbTaTOB W3MEpPEHUN M COo34aHus KanMbpoBOK HaxaTb
KHOMKY «CoXpaHUTb», BBECTU UMsI, pe3ynbTaTbl U3BMEPEHUIN COXpaHsitoTcA B Gase

OJaHHbIX B BUAe OpUTMHalribHOro Jincrta M3mepeHvu7|

(«basa paHHbIX»

>

«/13vMepeHnsi») U B BUAE HOBbIX CTPOK CBOAHOM Tabnuubl pesynbTatoB («basa

AaHHbXy > «PesynbTathi»). Mpu 3akpbiTUM NUCTa U3MEPEHWUA, ANS UCKIYEHUs
yTepu uHdopmaumMm  npegnaraeTcs  NpoBEecTM  npoueaypy

pe3ynbTaToB.

coxpaHeHus

& Nncr v

Bun ‘ Yaanuts ‘chpawm,‘ MpoToKkon

mepenuii: "1" \ Metogua: "PaGouan meroguea (C3HE)" \ Ka

nnbposka: "Pabouan k

Ana BbiBOoga Ha nedyaTb MONYYEHHbIX Pe3ynbTaToB

v Bp
v

O6pa3supl (3) Cu, Mr/n

HaxaTb kHomky «lpoTtokon» > «Bua npoTokonay,
BblbpaTb Heobxogumble onumn. Ona dopmMmpoBaHuUS

npoTokona B Buage gokymeHta Word Office, Excel nnn Open Office (3aBucumocTu

Obpazeul

v
¥ 0bpasubi

Obpaseu2

NapannensHsie rame

enn
KanuGpoBouHLI rpad ik
Cpeariee 6es npoonoaroTo

perus

OoT npeayctaHoBneHHoro [10) HaxaTb B  MEHKW  OKHa KHOMKY

«MpoTokon» >  «DOPMUPOBAHME MPOTOKONAY,  [5immmen i i b oo G | e

Bng ‘ Yaanute ‘Coxpam«m:‘ MpoTokon ‘

BblOpaTb BapuaHT «TekcT» unn «Tabnuuay» - oygeT

0Obpasubi (3) Cu, mr/n

Bna npotorena

cthopmumpoBaH  nuct.  [Janee € NOMyYeHHbIM
pe3ynbTatoM MOXHO paboTtaTtb, Kak C  OObIYHbIM
AOKyMeHTOM cpopmaTta doc unu xIs.

Obpazeul

Mpumep BbiBOAA pe3ynbTaToB M3MEPEHUsI Ha NeYaTb nokasaH Ha pwuc. 20.

Gopuwposasie n

poTokona

Ona naveHeHus HasBaHusa obpasua unm nNpobbl BbIAENUTb KypcOpoM B cTonbue

«O6pa3u,b|» HYXHYHO FI‘-IeI7IKy, AOBaXObl HaXaTb Ji€BYHO KHOMKY MbIlKX, BBECTU

Ha3BaHWe, HaxaTtb knasuwy «Enter».

&, KBAHT-2
Basa garHbi  Hactpoiikn  Tpagmueckn

[Ona nepemeweHna crtonbua B Tabnuue

i 3Kpak /ﬂc

]

pe3ynbTatoB HaxaTb knasuwy «Shifty, e epa 1\ Meros

P
Bug ‘ Yaanuts ‘fCoxdemn\ 1IPUTOROJI |

BblAEeJINTb Hy)KHbII‘/II ctonbey B CTpOKe

0bpazubl (3) |

,Cu, Mr/n | Pb, Mr/n
y

Fe, mr/n

«ONeMeHTbl», HaxaB JieByld KHOMKY
MbILWN. YOepxmBas KHOMKN NepemMecTuUTb
Kypcop B HyXHO€ MeCTO W OTNyCTUTb i
KHOMKM (Npu nepeHoce Bnpaso cTtonbew
Oynetr nomewéH cneBa oOT GopaoBown
BEepTUKanbHOW JIMHUKW, MpU MepeHoce

Obpazeul
Obpazeu2

0O6pazeu3

1,8282 (2,3%)
3,5182 (2,0%)

0,4025 (7,7%)

BneBo ctonbey, Gyaet NnoOMeLLEH cnpaBa OT GOpOOBON BEPTUKANIbHOW SIMHWUN).
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Pe3ynbTaTbl USMEpPEHUM

[aTa: 22.04.2011
Bpems: 16.45.54

dnemeHT: Pb
pagympoBOYHbIN

0.409 -

KOHLU., Mr/n CMrIH.

0.500 0.0459

5.000 0.4094
HasBaHue C c np.
O6pasey?2 4.7190, Mr/n
O6pazeu3 454.53, mr/kr
O6pa3zeub 224.27, Mr/kr
O6pa3zeus
O6paseyn?
Bona -0.4940, mr/n

Puc. 20 Mpumep dopmMmupoBaHUA NPOTOKONA pe3ynbTaToOB U3MepeHus

C 6e3 np.
4.7190
4.7151
4.7211
4.7210
9.0907
9.1026
9.0787
4.4854
4.9795
4.9795
0.4940
0.4940
-0.4940
0.4940

OCKO, %
0
0.039
0.044
0.043
0.004
0.054
0.049
0

0
0.046
0
0.118
0
0.118

ACKO

0.0018
0.0021
0.0020
0.0169
0.0049
0.0044
0
0
0.0023
0
0.0006
0
0.0006
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Ona nepemelleHNa CTPOKM WAW Tpynnbl CTPOK
B Tabnuue pes3ynbTatoB BbIAENUTb  CTPOKY
unu rpynny cTpok B crtonbue «O6pasubi» C
nomMoLLblo Kypcopa. HaxaTtb knasuwy «Shifty,
nogBectn Kypcop Ha obnactb BblaeneHus,
HaXkaTb NIEBYIO KHOMKY MblWKW. YOepXXneasa KHOMKN
nepemMecTuUTb KypCOpOM B HYXXHOE MeCTO Mexay
CTPOK (MecTo nepeHoca MoacBevYnBaeTCs
ropu3oHTanbHon 60paoBOM NUHUEN).

Ona obvbeavHeHuss ob6pasyoB B Npobbl
BblAENUTbL rpynny cTpok B ctonbue «O6pasupbi»
C nomoLubo Kypcopa. Haxatb knasuwy «Shifty,
noaBecTn Kypcop Ha obnacTb BblOeneHus,
Ha)XkaTb JeBYK KHOMKY Mblln. YaepxuBas
KHOMKN MEepemMecTUTb KypCOpoOM B SIYEeUKy C
HY>XHbIM obpa3uom. Pesynbtar o6beanHeHus
OyoeTt npeactaBneH Ha akpaHe. Ha npumepe
nokasaHo obveauHeHne 1, 2 n 3 obpasua.

5, KBAHT-2

Basa gaunen  Hactpoiicn  Tpadmueckuii skpan  MMosepra  Okwa O nporpamme

&, Jinct wmepennii: 1"\ Opasewy "Obpaseul”

Bua ‘ Ynanute |COXDaHMTb‘ lNpoTokon ‘

Qbpazubl (3)

Cu, mr/n Pb, mr/.

/ Obpazenl

1,8420 (1,3%)

Obpasen?2

0,4036 (0,8%)

T

bpaseu3

0,3831 (4,1%)

&, KBAHT-2

Baza gannerx  Hacrpoiikn  [padmueckwii akpan [osepxa  Oxkna O nporpamme

Bua ‘ Yaanute

%, Nuet wsmepesmit: 1" \ Mpo6a: "O6pasey3”

CDXDHHMTb‘ MpoTokon ‘

0Obpazub (1)

Cu, mr/n ‘ Pb, mr/n

El Ob6paseu3

- Qbpazeu3
i Obpaseyl

L O6pasey2

0,8763 (95%)

o 03831 (4,1%)
o 1/8420 (1,3%)

, 04036 (0,8%)

Obpaszey

C | Curtan

Obpaseu3
Obpaseyl
Obpasen2

NMPUMEMAHUE: PesynbtatoMm o00beavHeHUa sBRsieTcs cpegHee apudmeTu-

yeckoe BblIOpaHHbLIX 0Opa3sLoB.

[na 3ameHbl pesyrnbTata OQHOW SYENKN Ha pesynbTaT ApYyron S4enkn B npegenax
Oo4HOM MeToauMKkKM (CTonbua) HaxaTb knasuwy «Shift», nogBecTn Kypcop Ha sS4YenKy,
coaepXmmoe KOTOpOW HeobXoouMMO MepemMecTUTb, HaXaTb feBYK KHOMKY MbILLW.
YaepxuBas KHOMKWM MNEPEMECTUTb KypCcop B SYENKy AOnsi 3aMeHbl pesynbTaTa.

nOD,TBep,D,VITb BbiNnoJiHeHNne onepaunn 3aMeHbl.

NMPUMEMAHUE: Bce onepauun sasnswotca  obpaTuMbiMu,

OMMUCaHHbIX MocregoBaTenbHOCTEN
AENCTBMSM MNO3BOSIIET BOCCTAHOBUTbL MCXOAHbIA pesynbTar.

K yxe

T.€. TMNpUMeHeHne

BbIMOJTIHEHHbLIM
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E;B:::x Bua Hactpoiixn Henpepoistbie wsmepesma  Wpndt pamueckwiisxpan  MMosepxa Oxwa O nporpamme ﬂnﬂ 'D'O6aBneHl/Ig CTpOKM nnn
(5] s e =\ Otpras “Otpan rpynnsl CTpok B Tabnuuy «Jlnct
Bua Ynanute | Coxpanutb  [lpoTokon
O6pasub! 1 kanubposkui-I[] ~ ‘A
M'*"ﬁ;” N OSpasus (3) N3MEPEHUNY» BbIOENUTE KypCOPOM
— ol e ST HoMep CcTpokn obpasua, nocne
: 2 | O6pasey2
i o . . KOoToporo HeobxoguMmo [o06aBuTb
[J2 obpasua - 1 npoba 3 O6pasey3 a
Tun o6pasuos: =8 O6p33€Ll, nnn prl'll'ly O6p83LI,OB B
AMEE Tabnuuy. MecTto, kyma GyayT
CrpykTypa npobi: 28 Il
S I KO abie. nobaBneHbl CTPOKKM, noacBeyunBa-
eTca nuHnen Gapposoro upeTta. B

OKHe HacTpoek Tabnuubl «Jlucta
n3MepeHuny» 3agaTb KONM4YecTBo AobaBnsemMbix 06pa3yoB, HaxaTb KHOMKY « OKy.

Ona opmvposaHus Tabnvuel B «JInCTe naMmepeHnny» no yxe uMerLemMycsi Crmcky
npo6 mnnu obpasuoB B Tabnuue Excell Bblgenute ctonbey npod mnn obpasuos B
nncte Excell, HaxaTb ctrl+c, HaxaTb nNeByk KHOMKY MbiWnM i 0603HaYeHus
dokyca okHa «JIMCT namepeHniny B nporpamme «KesaHT-3», Haxatb Ctrl+v,

4 4 .
€l = |
Bug Yaanute  Coxpanwte Mpotokon ® ABTOMAT @ pyumoil || MOHOXpoMaTOp
Dnuwa gonkel  Wens
n P
o 190,00 - (0,50 ~| T
J O6paseyl a DOTONPHEMHHK
Boikn | 4 +
2 ommez | |
») Typenes
3 Obpasend o
1 Beikn tAs
2 Boikn + Al
3 Bokn =+ W
Bonpoc |
KoHUEHTPaUWA Curnan CKO abc. 4 Buikn t l|Fe
0 Ansarn nanas shpa 5 Bokn |+ Cd
6 Boikn Pb
& Her
NPOTPEB NAMIN
Tox D2
Boikn |+ ++
) - 'l]'pl % |[Ban
HACTPOHKA olo|e
arpymuTe - - -
[RpReaTpl Fazonan cHcTena
I} = Aon.ox. 0 =
@ Npwbop @ Bosayx 3.3 avv @ Auetwnen 1.2 avv @ Muaposateop @ Mnama 330887 cMecs: Mponan/Boayx . NOMEYDL
| | 31659
| | | | | | | | | - | 1 | | - | Ell= | COXPAHWTL CBPOC

O 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 G0 85 90 05 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 190 195 200 pivoi |

noaTeepanTb AobaBneHme cKonMpoBaHHbIX NPod 1 obpasLos..

Ona nepeHoca copepxumoro adenkn, nubo rpynnbl s4eek B Gydep obmeHa
Windows wn panee B nuct Word Office nnbo Excel Office (npn ycnosum
npegyctaHoBneHHoro MO ) Bbl4ennUTb NEBON KHOMKOW MbILLW HY>XHYHO S4elky, nnbo
rpynny siyeek, HaxaTb ogHoBpemeHHo kHonkwm Ctrl + C, nposectu npouenypy
BCTaBKu B oTKpbIToM okHe Word Office nnbo Excel Office.




MO AAC «KBAHT» 42

[na nepeHoca cogepxmmoro Bcen Tabnuvubl nucta namepexHnn B ydep obmeHa
Windows »n panee B nuct Word Office nubo Excel Office (npu ycnosuwu
npegycraHoBrneHHoro 1O ) BblAENUTb NIEBOW KHOMKOW MbIWK S4YerKy Tabnuubl
«O6pa3subl» (NeBas BepxHAst), HaxaTb ogHoBpeMeHHOo kHonku Ctrl + C, npoBecTn
npouenypy BctaBkun B oTkpbiTom okHe Word Office nnbo Excel Office.

BbiBoa konuyecTBa [ECATUYHBLIX PaspsnoB pesynbTaToB U3MepeHuid B Tabnuue
«JInCT n3amepeHnii» MOXHO 3a4aTb B OCHOBHbIX HACTPOWKax NporpaMmei.

Hymepauunsa obpasuos Tabnuubl «JIMCT namepeHuin» 3agaéTcs asToMaTUYECKH.

B oavHakoBbix HasaHuax obpasuoB unm npod npum gobasneHun B «JlncT
n3MepeHuny» nporpamma aBTomaTudeckn gobasnsaet undpy.

5.7 MocTpoeHue U yTOYHEHUEe KannopoBKM
B OKHe «JIuct unsmepeHnn»

Ana noctpoeHns kanubpoBkM HeobxoanMmo:

1. lMNMogBectTn Kypcop K HY>XHON A4YENKe CTPOKU «ONEMEHTbI», ABaXAbl HaXaTb
NEeBYK KHOMKY MbIWM WAW OAWH pa3 npasylo, BblIOpaTb 3NEMEHT U
npeaBapuTenbHO CO34aHHbIE NapaMeTpbl M3MepeHnn B OkHe «[llapameTpobl
N KanmbpoBKM».

2. BknounTb OKHO HaAcTpoek Tabnuubl pesynbTaToB.

3. Boigenutb B ctonbue «O6pasubl» HyXHble CTPOKM (NO4BECTU Kypcop
K HyXHOM cTpoke ctonbua «OO6pasubl», Npou3sBectu BblaeneHne nmbo
Ha)kaToW NEeBOW KHOMKOWM MbIK, NMOO ¢ nomouwbio HaxaTton knasuwm Ctrl
N NEeBOW KHOMKN MbILLN).

4. B oOkHe HacTpoek Tabnuubl pes3ynbTaTOB HaXaTb KHOMKY ! O6pasuy
npuceamBaeTcs nutepa «K», B A4yerke oTtobpakaeTca KBagpaTt 3enE€HOro
uBeTa, CTpOKa OKpaluMBaeTcsa rosiybbiM LIBETOM.

5. BBeCTM 3HA4YeHMs KOHUEHTpaLMA B HYXHble S4enkn (NogBectn Kypcop K
AYenke, ABaXObl HAXaTb JIEBYIO KHOMKY MbILIX, BBECTM YNCINOBOE 3HAYEHNE)
PesynbTaT npogenaHHbiX onepaumn npencrasfieH Ha puc. 21, puc. 22.

6. HaxaTb kHOMNKy «3arpy3suTb napamMeTpbi».

7. lNMpoBecTn HACTPOWKY ONTMYECKON Cxembl npubopa cm. PykoBOACTBO
no aKcnnyatauuu.

8. I'Ipomasecm noAXKUr niiamMeHu.

9. lNpoBecTn wn3aMepeHMe BBELEHHbIX CTaHOAPTHbIX pacTBopoB (3-5 pas
Kaxkabl cTaHAapTHbIN pacTeop) cm.n. 5.3. Mo xogy nonydeHusa pesynbtaTos
B MpPaBOM HWXKHEM yrny nuicta wusmepeHun 6yget oTobGpaxaTtbes
rpagyvpoBOYHbIN rpaduk.
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Mo 3aBepleHUn U3MEepeHUn B OKHe HacTpoek Tabnuubl pesynbTaToB BBECTU
HasBaHMe KanubpoBkW, BbIOpaTb (OYHKUMIO KPUBOW anmnpoKCMMaumm n eguvHuubl
KOHUeHTpauuun. Mpn HeobXoaMMOCTU COXpaHUTb KanubpoBKy, AN 3TOr0 HaxaTb
kKHOMKy «COXpaHuUTb» MEHI0 Nucta namepeHui. lNocne nocTpoeHns KanmbpoBOYHOM

KPUBOM NEperTh K U3MEPEHUI0 HEeU3BECTHbIX Mpoo.

rOobaenTb KannbpoBrM:|
1 OK |

rOobBaBuTb 0bpasubi:—

0bpazeud

0bpazeus

3 BBeCTM 3HaAUeEHME CT.

p-pa

\\ 1 BHIOEJUTH CTPOKM

OKHO HaCTpoOek
TaOIMLEl PE3YyJIbETaTOB

2 HaxaTb KHONKY «K»

3arpysuTtb
MeTogu

Puc. 21 TMMoprotoBka Tabnuubl pe3ynbTaToB

K npoBegeHUIo KaﬂMGPOBKM

@) KBAHT-3
Basa ganeex  Hacrpoicn  Wpndr  [paguuecenii 3xpan [Nosepra Oxva Omporpamame

[nua BonHbl  Lens

3470 - loso TP

MoTonpueMHIK
[= -0 |+ e

Typens

| - 110 ] + Jou o
20 Bk | ¢ Hg v
30 Bk b A v
4, - Bakn | & Pb v
50 B c

0,0078

6 B b w -

I'panyrpOBOYHEIL

%} 2 0,0078 0,0001
rpadux
=] 3 0,0074 0,0001
wcrvona 231
| Obwyrenwe | Mamepewse Doy
K0A-80 MaMepensii Ha 0bHynenie: lazoBan cucTema
[ = 45 +
O — ® noracut |
\ @MNpubop @ Bosgyx @ lugposateop @ AuetuneH @ Mnans asosas cmeck: [ponak/Boaayx
COXPAHUTL

Puc. 22 T[pouecc nocTpoeHust KanubpoBKu
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Ona  yTouHeHnsa KanubpoOBOYHOM KPMBOM HE BbIXOASA M3 NUCTa WU3MEPEHUNA:

1.

NoaBecTu Kypcop K HYXKHOM siueiike, ABaXAbl HAXaTb HA e
3enéHbin KkBagpaT (UBeT W3MEHWUTCA Ha KpacHbIi), Bua__| vaanume_| Coxparure |
no HeobXxoOUMMOCTM  CKOpPPEeKTMpoBaTb  3Ha4YeHue S |
KOHUEHTpauuu, Ol K.U.U[(]]-Zglllir]f]g%
MNpoBecT  uM3MepeHne  cTaHOapTHOro  pacteopa |, :"z I

cMm. n. 5.3. PR K

HaknoH rpagyvnpoBo4YHoro rpacvka 6yaeTt M3MeHEH B COOTBETCTBUW C MOMYYEHHbIM
pe3ynbTaToMm.

NMPUMEYMAHUE: KonnyecTBO  YTOYHAKOWWX  CTaHOAAPTOB HE  OrpaHuUYeHo,

yTOuHeHne  rpaduka  Npou3BOAUTCS no  nocnegHemy
namMepeHHomy obpasuy, KOTOpbIN SBRASETCA KannbpoBOYHbLIM
(B pexume yTOYHEHUS — KBagpaT KpacHOro uBeTa).

BHUMAHUE: [Mpw BbIXO4E U3 NUCTA U3SMEPEHUN C COXpPaHEHNEM NoceaHero B

Gasze  [OaHHbIX, pe3ynbTaTbl  M3MEPEHUN  MOCTPOEHHON
KanubpoBkn OyayT yTepsHbl. [lpy NOBTOPHOM  3arpyake
COXPaHEHHOro NUCTa BOCMPOU3BOAUTCA TOSMbKO pasmeTka (Tun
obpasua, BENMYMHbI KOHLEHTPaLNIA).

Ona yTtouHeHnsa KannbpoBOYHOW KpPUBOW HeobXxoauMmo:

1.
2.

o

3arpyantb «JIUCT nM3MepeHuny.

lMoaBecTn Kypcop K HYXXHOW si4erke CTPOKM «DNeMEHTbI», ABaXAbl HaXaTb
NEBYH KHOMKY MbILWW U OAWH pa3s npasyto, BbIOpaTb 31eMEHT, napaMeTpbl
N npeaBapuUTenbHO CO34aHHYH KannbpoBKy, MPUKPENNEHHYO K BblIOpaHHbIM
napameTpam B okHe «[lapameTpbl 1 KannmbpoBKn».

BknounTb OKHO HacTpoek Tabnuvubl pesynbTaToB.

Boigennte B ctonbue «O6pasubl» HYXHYH CTPOKYy (MOABECTU Kypcop
K HY>XHOM CTpOKe, NPOU3BECTU BblAeNeHne neBOM KHOMKOM MbILUN).

10.B okHe HacTpoek Tabnuubl pe3ynbTaToB HaXaTb KHOMKY ! O6pasuy

N o

© o

npuceamBaeTcs nutepa «K», B syeilke oTobpaxaeTca KBagpaT KpacHOro
LuBeTa, CTpoKa OKpalumMBaeTcs rosiybbiM LBETOM.

BBecTu 3HaveHne KOHUeHTpauun B BblIbpaHHOW siyenke (NOL4BECTU Kypcop K
AYerike, ABaXAbl HAXaTb NEBYIO KHOMKY MbILLKX, BBECTU YNCIIOBOE 3HAYEHME).
HaxaTb KHOMKy «3arpy3nTb napamMmeTpbi».

lMpoBecTn HaACTPOMKY ONTMYECKOM cxembl npubopa cMm. PykoBoacTBo
no akcnnyatauuu.

MponsBecTn NOMLKUTM NIIaMeHMW.

lMpoBecTn un3aMepeHne BBEAEHHOro CcTaHgapTHoro pacteopa (3-5 pa3s)
cMm. n. 5.3.

HaknoH rpagympoBo4YHOro rpacduka 6yaet MaMeHEH B COOTBETCTBUMN C MOJTYYEHHbIM
pesynbTatom. [locne yToO4YHEHUs KannbpoBOYHOW KPUBOW MEPENTM K U3MEPEHUIO
HEen3BeCTHbIX Npo6.

NMPUMEMAHUE: Pexnm nocTtpoeHus kanmbpoBku ByaeT AOCTYNEH Npu yCrnoBum,

yto B «JINCT M3mepeHun» [o006aBNATCA TONbKO MNapamMeTpbl
namepeHnn, B cnyyvyae pobaBneHMss paHee CO3AaHHOM
KarnmnopoBKN BO3MOXEH TOSTbKO PEXMM YTOYHEHUS KannbpoBKu.
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5.8 MNMony4yeHne n ob6paboTKka pe3ynbTaTa
MNocne NOCTPOEHNA KaJ'II/I6pOBKI/I unm eé YTOYHEHUA:

1. BHectn B Tabnuuy pesynbTaToB Heobxogumoe KonmyectBo 06pasuos
(cTpok). 3agatb HasBaHus. BHectn B Tabnuuy Heobxoaumoe KOmmM4ecTBO
arnemeHToB (CTOn6LOB).

NMPUMEMAHMUE: [lo ymonyaHuio Bce obpasubl B Tabnuue pesynbTaTtoB ABNAOTCS
«AHanunsnpyembimmn». W3ameHeHne Tuna obpasua OTHOCUTCS
KO BCeW BbIOpaHHOW CTpOKe.

[Ons un3mepeHun Xonoctbix o6pasuoB HeobxoauMo BblAeENUTb B cTonbue
«O6pasubl» Hy>XHYKO CTPOKY (MOABECTU KYpCOP K HYXXHOW CTpOKE, NPOWU3BECTU
BblAenieHne neBOM KHOMKOW MbiwKn). B okHe HacTpoek Tabnuubl pesynbTaToB

X
HaxaTb kHonky |, OBpasuy npucBamBaeTcs nutepa «X», CTpoKa okpaluimBaeTcs
3enéHbiM uBeToM. [laHHyto npouenypy MOXHO NPOBOAWTb WM MOCME BbIMOSHEHNS
N3MepeHnNi.

2. O00O3HauNTb KypCOpOM S4EeNKy Ha NepeceyvyeHMn CTPOKM C HasBaHUEM
obpasua n cronbua c BbIOPAHHBLIM 3NIEMEHTOM.

BHUMAHUE: T[locne nomxura nnameHu Kanuninap onycTnTb B POHOBLINM pacTBOp

3. Haxatb kHonky «OOHyneHue». WHaukaTop o0TOOpPasvMT BbINONIHEHUE
onepaummn OBHYIIEHWA  (3apepxka 3€MNEHbIM, M3MEPEHUE KpaCHbIM

LBETOM).
B, KBAHT-3 - 8 x
basa garron Hacrpodien  Wpwd  Tpagwuecknii skpan  MNosepra  Oxva O nporpammie
3, Mucr =\ Merogaca: P =) P 3HE" \ Mpoba: “Mpo6a 142-3° R | e yrpasnermt =
Bug Ypanute  Coxpannte | Mpotoken Mar.obpaboria MomnoxpomaTop -
~ Jnuxa onubl  Wenb
Obpasus (4) Pb, mr/n Fe, mr/n Cd, mr/n
217,00 -~ 0,50 ~ Al

& Xonocran 23-01 . 0,0365 (11%) Doronpmenmmn -

B Npoba cams 56-12 xo o 0,6530 (0,4%) = = 6,5 + ||+t
‘- & Xonocras 23-01 . 0,0365 (11%) Typens -

» 1 Bbikn t Cu v

O6paseu? . 0,6895 (0,4%)

Al - v
Bl Npo6a 342-3 40737 (1,1%) 2 | 15 | + e
L

3 8 + Fe
Obpasey 342-1 A 4,1048 (0,1%)
4 Boikn + Hg ~
Obpaseu 342-2 | 4,0426 (1,2%)
5 6 + |cd v
Obpazel (c Curran 0CKO,% o
‘ 6 Bokn =+ Rb v
6pasey 342-1 4,1048 0,4036 0,10
d6paseu 342-2 4,0426 0,3982 1,21 048 Tox D2 -
- - 10 | +  ++
o =T
< > ¢ : 1 HACTPOWIKA :" m
3
ObHynexne Uamepenu [ Cummerpnzaums n::%ﬂ:;
Kon-80 ismepeniii Ha obkynenme: 3 ABTO FasoBas cucrema
Jlon.Ok. - 45 u
&, M B ® NOrACHTh

@MNpubop @ Bosayx @ MuaposaTtsop @ AueTmnen @ Nnama lasosan cmecs: lNponax/Bo3gyx

e COXPAHHTb
ENEEENERENNNEREY

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

Puc. 23 TlpoBeageHue namepeHnn
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4.

[MepeHecTn kanunnsap B HEU3BECTHYH Npoby, HaxaTb KHoMky «U3mepeHuey,
nHOMKaTtop oTobpasuT BbinonHeHne onepauun VISMEPEHWA (3agepxka
3eréHbIM, U3MepeHue KpacHbIM LBeToM). B 3aBucumocTn OT BblGpaHHOro
pexuma namepennin (pexmnm «Cummetpmusauma» nnm N namepeHuin npobbl Ha
O4HO O0OHyneHue n.1.2.2) nocne OKOHYaHMs uMKna pesynbtat Oyger
oToGpaxaTbCca B Tabnuue B BMAE YMCIIOBOrO 3HAYEHUSI U Ha rpagynpoOBOYHOM
rpacuvke B BUAE TOYKM uBeTta puc.23.

NMPUMEYAHUE: Tlpu BbiGope pexunma unsmepeHun «ABTO» BbIMNOMHAETCS

3alaHHOE KOJIM4EeCTBO MNapaliyiesibHbIX |/|3mepeH|/||7| Ha OAHO
O6HyJ'|eHI/Ie 0e3 [OOMNONMHUTESbHbIX MaHI/II'IyJ'IF!LI,VIIz.

lMpoBecTn wun3amepeHne obpasua Heckonbko pa3 (2-5). Pesynbtar aHanmsa
oToOpaXkaeTcsi B s4ENKE Ha nepecevyeHMn CTPOKU C HasBaHuMeM obpasua unu
npobbl U ctonbua C HasBaHMEM WCCNeayeMoro afemMeHTa B eauHuuax
KOHLIEHTpaumm rpagynpoBOYHOro rpaduka. Ha puc. 23 npeacrasneH pesynbTtaT
namepeHuns Pb B npobax B wmr/m u oTHocutenbHeiM CKO %. CpegHee
apupmeTudeckoe n CKO TK paccuuTbiBaeT no pesynbtatam napannefibHbIX
onpeneneHun.

3HayeHusi napannenbHbIX onpeaeneHnii BbIBOAATCA B Tabnvue napannenbHbIX
pe3ynbTaToB.

Mpn HeobxoaMMOCTV NPOBEOEHUS U3MEPEHUI Ha APYroM anemMeHTe, BblbpaTb
ctonGel C HyXHbIM 3NeMEeHTOM unu BblbpaTb Apyrme napameTpbl
(rpapyvpoBKy), HaxaTb KHonky «[llepekniountb napameTpbi». [1pubop
npon3senéeT npouenypy HacTPOMKM Ha BblOPaHHbLIN 3NIEMEHT.

Mocne npoBedeHUs M3MEPEHUM ONA COXPaHEHUs pe3yribTaTOB Ha YKECTKOM
aucke [K HaxaTb KHOMKY «CoxpaHuUTb», pe3ynbTaT COXpaHseTcs B Buae
«Jlucta namepeHnn» n B CBoAHOM Tabnuue pes3ynbTaToB.

[na neyatn pes3ynbTaToB U3MEpPEHUA HaxaTb KHOMKy «lMpoTokon», 3agatb
BWA MpoTokona, nocrie cdopmupoBaTb NpoTokon. [poTokon dopmupyeTcs
B Buae pokymeHta Word Office ¢ pacwupennem .doc mnmn Excel .xIs (npwu
ycnosun npegyctaHosrieHHoro [10).

10. [lna nepeHoca COAEPXKUMOro A4yerikm, NMbo rpynnel a4yeek B Oydep obmeHa

Windows n pganee B nuct Word Office nnbo Excel Office (npu ycnosum
npegycraHoBneHHoro MO ) BbIAENUTb NEBOM KHOMKOW MbILLIN HYXXHYHO SIYENKY,
nmbo rpynny s4veek, HaxaTb OAHOBpeMeHHO kHonku Ctrl + C, npoBectu
npoueaypy BcTaBkm B OTKpblToM okHe Word Office nubo Excel Office.

11. lna nepeHoca cogepXummoro Bcen Tabnuubl nucta uamepeHun B Oydep

obmeHa Windows n ganee B nuct Word Office nn6o Excel Office (npu ycnosum
npegycraHoBreHHoro MO) BblAENUTb NEBON KHOMKOW MbIWK SAYerKy Tabnuvubl
«Obpa3subl» (NeBas BepxHss), HaxaTb OOHOBPEMEHHO KHonku Ctrl + C,
npoBecTn npouenypy BctaBku B oTKpbiTom okHe Word Office nubo Excel Office.
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BHUMAHME: B cny4yae cboes B pabote K n nporpammHoro obecneveHuns, a
TaKKe HapyLleHU B npouenype obmeHa Mmexay CrnekTpoMeTpoM
n MNK B npouecce npoBegeHNsa aHanusa, nporpamma coxpaHsieT
pe3yrbTaTbl U3MEPEHNN aBapUMHOIo ceaHca B «PesynbTaTax» u
«M3mepeHnsaxy», koTopble nomevarotcsa 3HakoMm $33$. [Mocne
nepesarpysku MO npogomkute paboTy, a nocre npoBedeHus
N3MepeHnn npu HeobxoaUMOCTU u3MeHuTe umsa  «Jlucta
N3MEPEHNN» NN oTAENbHbIX Pe3ynbTaToB .

5.8.1 Yuét "xonocTtoro" o6pasua

[nsa yyéta xonoctoro obpasua:

1. BblgenuTtb Kypcopom cTpoky obpasua (nogBecTn Kypcop K HYXXHOW CTpOKe
ctonbua «Obpasupbl», HaXaTb fIEBYIO KHOMKY MbILLM) UM HECKOMBbKO CTPOK
(HaxaTb knasuwy Ctrl, BblAENUTb HyXHble CTpoku ctonbua «O6pasubli»
(nogBecTn Kypcop, HaxaTb fEeBYH KHOMKY MbIlK) He OThycKas KrnaBuLin
Ctrl).

2. Haxatb knasuwy X (RU). lpu Haxatum Ha knasuwy Esc onepauus
npepbiBaeTcs.

3. Bblgenuntb KypCOpOM HYXHYIO CTPOKYy C XOnocTbiM obpasuom B cTtonbue
«OBpasubl» (MoaBecTM Kypcop, HaxaTb JIEBYHO KHOMKY MbILLN).

Adenkn ¢ y4étom “"xonoctoro” obpasua OyayT nomedeHbl «A-X».

5 Nucr nsmepermit: "Mg c 206. La o npenarie, np. p-pos” \ OBpasew: "Tpoba 1843"
Bua Ynanuts Caxpauvm:‘ MpoTokon ‘

Obpazubl ‘ Mg, mr/n |
\N_ & Xonocroii Boga . 0:0048 (2.7%)

2 Mpoba 1842 n0)2003ﬁ (2.2%)

Mpota 1842 6es xon A 0.0087 (1.0%)

- & Xonocrofi Boga X 0.0048 (2.7%)
Mpoba 1843 0.0049 (3.6%)

Mpoba 1844 ,0.0032 (7.3%)

Ona obbeanHeHns obpasuos B npoby ¢ y4éTom xonoctoro obpasua BblAenuTb
B Tabnuue pe3ynbTaTtoB CTPOKM HYXHbIX 00pasuoB BMecTe C "XOnocTbiM"

obpasuom. B okHe HacTpoek Tabnuubl pe3ynbTaTOB HaxaTb KHOMKY Q
Pesynbtatom ob6beauHeHus Oyget cpegHee apudpmeTudeckoe Mo BblOpaHHbIM
obpasuam ¢ y4éTom "XOrocTtoro” B Kaxaom BblbpaHHOM obpasue.

%, Nnet wsmepennii "Mg ¢ 406, La s nponane, np. p-pos” \ OBpasew; *O6paser
Bun Ypanute | CoxpaHuTb | MpoTokon |

O6pa3zLbl Mg, mr/n ‘

E MPOBA 0.0020 (>100%)
f AX
i~ & xonocroi - 0.0048 (2.7%)

_ - obpaseu 1 5 0-0087 (1.0%)

‘- ofpasey 2 L 0.0049 (3.5%)

& xonocroi ¥ 0.0048 (2.7%)

Obpazseu 3 0.0081 (3.0%)
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MOoXHO Takke BOCMOSIb30BaTbCA npou,e,u,yp0|7| nepeHoca CTPOKU U rpynnbsl CTPOK

B CTPOKy "xonocTtoro” obpasua:

1. BblaenuTb KypcopoM CTPOKY Unu rpynny cTpok B ctonbue «O6bpasubl».

2. Haxatb knasuwy Shift.

3. lMoaBectn kypcop Ha obracTb BblOENEHUS, HaXaTb FEBYK KHOMKY MbILLN.
YoepxuBass KHOMKM NepemMecTUTb KypCcopoOM B S4Yenky C  "XOnoctbiM"

obpasuom.

5.8.2 Y4yét KoachcpuumeHTOB npodonoaroToBKU

[na npoBegeHust anemMeHTapHbIX pacyEToB Yy4yéTa KoadpdpmumeHtoB npobo-

NOAroOTOBKW:

1. BblgenuTtb KypcopoM siyenky (nogBecTU KYpCop K HYXXHOW A4Yenke, HaxaTb
NEBYIO KHOMKY MbILIW) UNW rpynny syeek (Haxatb knasuwy Ctrl, nogsectu
KYPCOP K HY>XHOW si4enke, HaXaTb NEeBYH0 KHOMKY MbILWK, HEe OTMyCcKasi KHOMKN
nepemMeLlas Kypcop BblAenuTb rpynny siyeek, He oTnyckas knasuwu Citrl),

AOBaXbl HaXaTb J1€BYH KHOIKY MbILUN.

MosiBUTCA OKHO MPOBONOAroTOBKM.

o) | |z

) MpoBonogroTosku =7
o)

B |W oo Gonoaroronie 1 I
Y

%) KonuuectBo npobel, (r uan ma):  [3.00000 ]

E O6bém pacTeopa, (Mn): 100.000

42 PasMepHOCTb KOHUEHTpaLUWW B npobe: /KT -
35

- Tun koadpuLMEnTa nepecieTa:  |pas6aenenu ~
29 KoadduumneHT nepecuera: 1.00000
34

= X OTKJ'HO'-MTb| + BuibpaTth | ]

"

2. B packpbiBatollemMcs CnmMcKe CO34aHHbIX BapuaHTOB Npo6onoaroToBKM
BblbpaTb HYXXHOE W HaxaTb KHOMKYy «BblOpaTby.

YnpaBneHne yHKUMsSIMU OkHa «[1poBGomnoaroToBKM»:

D,J'IFI OTKINHOYEeHUA I'IpO6OI'IOD,FOTOBKI/I BblOEJTINTb HYXHblE SAYENKN, AOBaXXKAbl HaXaTb

JIEBYIO KHOIMKY MbIWNX, HaXaTb KHOMKY «OTKNIOYNTBY.

[na nameHeHns I'IpO6OI'IO/J,FOTOBKVI BBECTW B OKHa napamMmeTpoB HYXHble 3HAa4YEeHUA,
A8 COXpaHeHus cCo30aHHOro BapuaHTa BnNncaTb Ha3BaHWE N HaXKaTb KHOMKY «+».

Ona yoaneHus BapuaHTa npobonoaroToBku BblbpaTb
B pacKpblBalOLEMCS CrUCKE HYXHbI BapuvaHT W
HaXkaTb KHOMKY «—».

B T1abnuue pesynbtatoB S4YenKkn C  BblIbpaHHOM
npobonoAroToBKOM  MOMEYAKTCH  TPEeYrofibHUKOM
KpacHOoro useTta 1 Ha3BaHMeM HOBOW Pa3MepHOCTW.

&, Nuct wsepennii "Mg c 106. La 8 nponarie, np. p-pos" \ Maranuga: "l
MpoTokon
Bun ‘ Ynanuts ‘ CoxpaHuTb MeyaTtb ‘

0Obpazubl (5) Mg, Mr/n

~
0,005 U3 kKonbbl 96.332 (2.7%)
mMKr/Kr

h |
0,010 u3 konbbl 173.45 (1.0%)
wr

0,005 u3 nn. k8. baHkn

0,010 uz nn. ke. bankn  0.0081 (3.0%)

]
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5.8.3 Metoa po6aBok

MeTon p[o6aBok MCnonb3ylT MNpu aHanm3e npob Heu3BeCTHOro CcocTaBa WM
CO CNOXHOW MaTpuuen, a Tawkke npu MNpoBepKe MpPaBUIbHOCTU MWCMOSb3yeMbIX
METOAMK MpW OTCYTCTBMM CTaHAapTHbIX obpa3uoB. B aTom cnyyae B kayecTBe
rpagyvpoBOYHbIX PacTBOPOB WCMOMb3YOT aHanuaupyemble pacTBopbl Npo6.

Mporpamma nO3BONMSAET paccyMTaTb KOHLEHTPAUUK  HEU3BECTHOM  NpoObl
no o6bpasuam c gobaskamu puc. 24. Ona peanumsauun metoga (1 obpasey
6e3 pgobaskn, 2 obpasua c gobaBkamwn):

1. BbiGpaTb anemMeHT 1 3arpy3uTb napameTpbl.

2. Beectn 2-3 obpasua.

3. 3agatb TMn obpasuyoB — ﬂ nobaBoyHbin. O6pasyy npucBanBaeTcs
nutepa  «[», cTpoka oKpalLMBaeTCs KOPUYHEBBIM LIBETOM.

4. BBeCcTn KOHUeHTpauuio [obaBok Ans
aHanuaupyemblx ob6pasuoB. [loasectu
Kypcop K siyenke BblOpaHHOro obpasua

JoBaenenHan KoHUEHTPALMA @

O6beM MCXOAHOrO pacTeopa: 0

O6vem nobaenseMoro pacTeopa: 0
B CTO”6L|,e ncecnegyemoro arnemMeHTa,

KoHueHTpauna gobaensemoro pac‘rBopa:,oi
OBaXXAbl HaXXaTb J1IEBYKO KHOIMKY MbILLN,
B OTKPbIBLUEMCS OKHE BBECTM 3HAYEHUS

obbEéma mucxogHoro pacrtesopa, ob6bEMa
pobaBnsiemMoro pactBopa W KOHUeHTpauuto aobaBnsiemMoro pacTteopa.
HaxaTb KHOMKYy «3apaTby.

NMPUMEMYMAHUE: [Onsa obpasua 6e3 gobasok BBecTu 3HauveHus O.

B syeiike oToOpasuTca KOHUEHTpaums OobaBKu.

5. HaxaTtb kHonky «A3mepeHune», npoBecTn namepeHne obpasLos.

6. lpoBectn npouenypy ob6beanHeHns obpasyoB. Bblgenuts Kypcopom
obpa3ubl (NOABECTU Kypcop K HyXHOMW cTpoke B crtonbue «OO6pasubly,
Ha)kaTb JIEBYKD KHOMKY MbIlM, HE OTMyCKas KHOMKW NPOBECTWU BbleneHue

| L) |
(nepemewyas kypcop) cTpok ¢ obpasuamn). HaxaTb KHOMKY =1 B OKHe
HacTpoek Tabnuupbl pesynbTaToBs.
7. PesynbTtaT oTObpaxaeTtca B Tabnuue pesynbTaTtoB puc. 24.

&5, TncT wsmeperuii: "\ Merouia: "Pabovan meroguka C3H8" \ KanuBposwa: ™ \ OBpasew: "O6pasel ¢ o6askofi 2" =
Bua | Ypanutb ‘ CoXpaHUTb ‘ lNpoTtokon | " ucnons30BaTe aETOCIMANED
O6pa3zLbl u kanubposku 107 | ~ | /J
Obpa3ubl Pb, mr/n
JNobaBuTe KanubpoBKK: [Pl b CIY)
1 OK B Pe3ynbTaT usMepenuii 0.5165 (0%)
Jobasutb 0bpasubl 0
’1— R 3' Obpasey bes gobasKi A 0.0403%3.8%
1 Obpasew c gobaskoii 1 02000
Twun obpasuoe: (=] : paseu ca o 0.0560+0.3%
«ly . 03333
| | | | Oopsseucactaeren 2 2. 0.0664£0.2%
CrpykTypa npobbi: EX
oo
Kanubposka: [=]5]
HazeaHue:
| Curnan 0CKO,%
0.07
"1 0.0665 0 st
72 0.0664 0 e
F3 0.0662 0
~
P Y ot
-0.52 0 02 033
UzaMepeHue

Puc.24 MeTtoa pob6aBok
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5.8.4 lMocTtpoeHue KapT LLlyxapTa

KapTtbl Llyxapta wucnonb3ytotca nns BHyTpunabopaTopHOro (BHYTPEHHErO)
KOHTPOMS KayecTBa pe3ynbTaTOB KONMYECTBEHHOrO XMMMYECKOro aHanu3a npwu
peanusauumn B oTAeNbHON nabopaTopmmn KOHKPETHOM METOAMKN C YCTAHOBIEHHbBIMM
nokasatensamum kadyectBa. [lokasatenamm kadectBa SABMASKTCH: MOrPELUHOCTb,
BHyTpunabopaTtopHas  MNPEUM3MOHHOCTb M MOBTOPSIEMOCTb  pPe3ynbTaToB
N3MEepPEeHUn, paccynmTaHHble C NCNONb30BaHMEM 00pa3LoB NSt KOHTPONS.

[nsa noctpoenns kapT LLyxapTa npoBecTy B M3MepeHe KOHTPOSbHOro obpasua B
ABYX Bbl6paHHbIX 0bpasuax B «JIncte namepeHnn» n crpynnnuposatb B O4HY nNpoby.

MpoBecTn naMmepeHne Ans obpasua
) NucT usmepenuid: " \ Mpo6a: “Mpo6al”
1, NpoBecTM namepeHne Ans obpasla | swa | vaswr | coxpawm nporoon  ar.oopasorsa

O6pasuel 1 kanubpoeku:-Itl |~
O6paszukl (2) Pb, mr/n

2. Bblgenutb cTpokn QOb6pasey 1,  asesms cambposen:
! o] \_B’Mo,gsal (8,0%)
Obpaszey 2. OTKPbITb OKHO HACTPOEK  pesasims ospasuer i w
1 oK L O6pazeuy1 0,9273 (0%)
Tabnuubl pesynbTaTtoB, HaxaTb Ha 1 A

2 obpasua - 1 npoba

KHOﬂKy ((CrpyﬂﬂVIpOBaTb ﬂO napaM». Tun obpasuos: E= p
o el ] O6paszeu3
Mporpamma co3gact ctpoky Mpo6a 1. [~ [ & (&[]

CTpyKTypa npobbi: ER

Bbigenutb cTtpoky Mpob6a 1. B okHe B
poky b @
HacTpoek Tabnuubl PE3YNbTATOB amssesse: Cosoners o e

HassaHue:

\ O6pasey2 , 1,0389 (0%)

HaxaTb kHorky (I Pesynbrat npobbl ...
1, cocrosilen un3 OBYX W3MepeHun .

PazMepHOCTb:

KOHTponbHOro obpasua npu Bbixoge U3 -

<[
O6HyneHue NamepeHune CrMMeTpHU3aumns

OKHa M3MepeH Vl Pl COXpaHﬂeTCﬂ B Kon-Bo usMepermii Ha obHyneHue: 1 v AsTo

HoBOM cpanne kapTbl LyxapTa.

Hosas kapra Llyxapra &J
HasBaHue: Kapta 1
XWM.31eMeHT: pPh -

Mpu cosgaHum Hosou kapTbl LyxapTa
3afjaTb HasBaHWe KapTbl W 3HaYeHue
KOHTpOSibHOro obpasua.

MeToa: Abcopbuuns >

AT.3Ha4yeHuWe obpasua: 1.000\

CoxpaHuTb

;--; KapTb! Lyxapta X
Yaanutb BblAeneHHble KapTbl Hoeas kapta
o SnemeHT Ha3sBaHue Mocnepxee nsmepexue
I'Ipm npoeeaeHnn cnegyrumnx nsmepeHun o Kapra 1 26.08.15 15:46

ana  opmupoBaHus  kapt  Lyxapta
BblOpaTb M3 cnucka paHee CO34aHHbIX
KapT (moMeTuTb rano4kown), Haxatb OK.

V' 3arpysuTh
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;1'1; Kapra LLyxapra: "Kapta 1"

Yaanuto

CoxpaHuTb

XuM. 3neMeHT:

AHanuT. MeTon:

AT. 3HaueHue obpasua:

06pa3subi:

]EHEIEHEHE
b N U AW N =

[Nata usmMepeHus
26.08.15 15:02
26.08.15 15:11
26.08.15 15:30
26.08.15 15:32
26.08.15 15:33
26.08.15 15:35
26.08.15 15:37
26.08.15 15:42

CTaHOapTHOrO
nabopaTtopuu.

MpumeyaHwue:

MNevats

Pb
Abcopbuua

1,00000

KoHueHTpauua 1 KoHueHTpauus 2 Pa3mepHocTb

0,92728
1,14830
1,08180
1,25580
0,97814
1,11470
1,17310

1,03890
1,26680
1,09170
0,95852
0,95999
1,22370
1,06110
0,85001

mr/n
Mr/n
mr/n
mr/n
mr/n
Mr/n
mr/n
mr/n

% |

~

[Mlo  okoH4yaHuM  popmupoBaHUs
KapTbl OOpMUTL pesynbTaT: 3anTn
B «basy gaHHbIx», BblbpaTb «KapTbl
lyxapTa», 13 cnucka BblbpaTb
HY>XXHYHO CTPOKY, HaXkaTb
«3arpyaunTtb». B 3arpykeHHOM OkHe
oToGpaxaloTcss  pesynbTathl  Ans
NOCTPOEHNSA KapTbl LWyxapTa.
HaxaTb «MevaTby. B
chopmupoBaHHOM pansie BHECTU
Ha3BaHMA «MeToda  WCMbITaHUNY,
3Ha4yeHue CTaHO4apTHOrO OTKOHEHUS
B YCNOBUSX NoBTOPSEMOCTH,

OTKITOHEHUA B YCnoBusax BOCMPOU3BOAMMOCTU W MNOrpelHOCTb

MpumeyaHue:

Ona no6aBneHus B NUCT U3MEepPEHUN NpPob, COCTOALUMX U3

ABYX 00pa3suoB, B OKHe HacTpoeK Tabnuubl pe3ynbTaToB
NOCTaBUTb rasioyky «2 obpasua-1 npobdax.

MpumeyaHwme:

Ons KOppeKTHOﬁ paGOTbI noanporpamMmmMbl AnsAa nNnocTtpoeHus

kapT LyxapTa Heo6xoamumo yctaHoButb MO «Open Officer.

MpaBuna noctpoeHus kapt Lyxapra onucaHbl B FTOCT P

50779.42-99 (UCO 8258-91).
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5.8.5 Pa6orta ¢ npucrtaBkon Pl

Mpn paboTe ¢ npuctaBkon Pl nsmeHsieTcss BUA OKHa M3MEPEHUs, T.K. NporpaMmma
ynpasnseT npuctaBkon [Pl n npous3BoaUT pacyéT wuHTerpana wnuM nuka
aHanuanpyemoro curHana. Bug okHa mnamepeHus npu pabote ¢ npuctaskon Pl
npencraBneH Ha puc. 25

&, Nnct wsmepennit * \ Meroawea: “Pabovan meromma [P-113" \ Kanwbposka: Pabouan meromma” \ Ofpasews "O6pasen 18-23 2| || ) Manens ynpasnenun =
Bua Ypanute | CoxpaHutb [MpoTokon —Mar.obpabomka MoHoxpoMaTop
[AnuHa Bonkbl  ILlens
Obpasubi (5) As, Mr/n CNEKTP
: e > 193,70 - 0,50 -
et :‘ T = @otonpuernnk -
WhTerpan:- 1
Obpaseu 19-34 5 = - [ 66 ] + |4+
Obpazeu 12-23 Typeno -
>
>
+ v
Obpasen1935 1 Boikn Cu
+ -
O6paze 1936 2 Boikn Pb
02 4 6 8101214161820 222426 2830 32 34 36 38 40 B - + |As -
@ Aprox 8 4 Boikn + Ca ~
0 3MepeHne
| 5 - 6 + cd ~
KoHueHTpauus Curnan
ApTomamrieciii v AHmo kpimoli v 6 Bovcr [ (R~
. Toxk D2 -
088 - : 26 |+ o+
048
028 = T
008 HACTPOUKA m
[ 4 8 10
T'asosas cucrena =
MeToauKy
fon.ox. 50 i
&, Nanens guarnoctien = L NO/PKEYD
@lpubop @ Boaayx @ laposateop @ Auerunen ®Mnama  [asosas cmecs: MNponan/Bo3ayx
. =) COXPAHMTH
EEERRERERERN —
0 5 10 15 20 25 30 35 40 45 50 55 €0 65 70 75 B0 65 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 190 195 200 [23¢ ]

- o B & B B8

Puc. 25 T[lpoBeneHune usmepeHun ¢ npucrtaskon MPI

B okHe oTobGpaxaeTcs aHanuaupyembli curHan B Buge rpadmka: no ocu abcumcc
— Bpems, No OCW OopAavHaT — nornoweHne. BennynHa nvka, 3HavyeHuMe uHTerpana
N ycnoBusi NpPoOBeAEHUs aHanuaa.

E
YnpaeneHue yHKUnsIMn =
okHa «[PI»: 04t
0354 -
Ons focTyna K [OOMOMHUTENbHBIM ool
HacTpoWMKam OKHa HaxKaTb KHOMKY . i
454 ---
Ans novicka rpaHul nvka u pacdéta - i
BENWYMHbLI WHTErpana B asToMa- ) : e )
TUYECKOM pPEXMME BKITHYUTL OMNUMIO o s 10 15 20 25 30 35 40 45
«Mouck rpaHuMy nuka» (BKMIOYEH
no ymonanmo). WMHTerpan:3,83330 Hpenerte

Ans BKMIOYEHUs PYyYHOro pexunma
noucka rpaHuL, nvka OTKMoYUTL onunto «MOMCK rpaHuL NUKa», AN YTOYHEHUS
rPaHUL, MHTErpupoBaHUS BBECTU 3HAYeHUs feBOW W MNpaBOM rpaHuL, nuka.

Ons 3anycka uUuKra mamMepeHunsa HaXaTb KHOMKY «I/I3MepeHMe».
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5.8.5.1 Pab6ota c npuctaskou NPI-113

NMPUMEMAHUE: YnpaBnenue npuctaBkon NPl-113 ocywecTBnsaeTcs U3 okHa
«A3mepeHue». Bbibop pexuma PIr-113 ocyuwecrtBnsietcs
Ha 3Tane co3faHUA napamMeTpoB U3MEpPEHUA.

Ha pwuc. 26 npegcraBneHo OkHO umamepenuss TPM-113, B npaBon 4actu OKHa
pacnosioXXeHbl KHOMKWA  YrpaBfieHUs MPUCTaBKOW, aKTUBHbIN pexum paboThbl
ob03Ha4yeH 3eréHbiM  uBeToM. [lornoweHve u rpaHuubl 0bpaboTku curHana
BbIBOOATCA B OKHe peructpauuu. Tun paboden rasoBoM cCmecu onpegensiercs
pexuMomMm paboTbl NpucTaBkM (MMOPUAHBLIA, MeTOod XOMoAHOro napa), pacxon
rasoBon cmecu 3afaéTtcs npu co3gaHuuM napamMeTpoB U3MEpPEeHUs.

&) KBAHT-3 - o x
Hacrpoion  UWipwdr  Tpaguueciwii skpar  Mosepra  Oxva O nporpame

3, Inenienm “As* \ Meropsa: “Paosas eromixa [PF-113°\ Kanuépoaxs: =|[= ===
Bua YaanuTs Coxpamuts | MpoTokon | MoHnoxpomaTop =

| Crangapr Caman(u) Curvan(n)  OCKO%  CKO  C-Cunn, % fnna gonsst - Ulens
o CNEKTP

ml 193,70 ~ 0,50 ~

2000
1,000 1850

2,000 1900 DOTONPHEMHHK =

4,000
8,000 :

-|6,6|+ [t

Auxc: Typens —

10,00 Whrerpan:-

1 Bokn +  Cu v
2 Boikn  + Pb -~
OxHO 1300
1250 4 Boikn S Ca v
perncrpaunmu 1200
0 2 4 6 8 10121416 18 20 22 24 26 28 1150 5 Boikn + Cd v
[
@ AproH _ =] ) \ Boikn &+ Rb v
/@ e M 26025 <envicos KHONKM
VHoukaumsa Twn KpHBOA:  Mapabona -

pa6oqe17[ Astowameicco® v| |Ammo qemoli v PasmepHOCTS: ukr/n - YRy ST 26 + [ ++

Taz0BOM 5.000 8,000 Morpewsxocts: 0,000 R auw.: 0,000
e FIH
cMecu C xap.: 0,000 C min.: 0,0005 ®
\ lasosan cncrema -
Belbop anropmuTMa ponow 20 |+
e - y ®
O T — oBcudTa CUTHAIA NOPKEYL
©Mpubop @ Bosayx © MApo3aTBOD @ AueTMneH L ALIELE] la3oBas CHMECh|
IIOTJIOIEHMA COXPAHUTH

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

Puc.26 OkHo pexuma «U3mepeHue» Pr-113

NMPUMEYMAHUE: Mo oOKoOH4YaHUM wuU3MepeHuss 4epe3 npoby B peakTope
npopgosrkaetr nocrtynatb Bo3ayx ([poayB) ANA o4YUCTKM
bopbatépa oT npoayktoB aHanu3sa. [lepen ycTtaHOBKoOM
peaktopa B AepxaTefib MPUCTaBKM CO criegyloLlen
u3mMepsieMonM NpPobGoM OTKNHYUTbL NpoAayB (HaXaTb KHOMKY
«lMpoayB»).

Ha puc. 27 npeacraeneH pesynbtaT NpobHoro namepenus. [ins  Bblbopa pexuma
obcuéTa pesynbTaTa HaxaTb Ha KHOMKY , BbIOpaTbh HYXHbIA anropuTMm.
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7 Tpauu

3, Ineuienm “As* \ Meropea: “Paouas meromisa [PT-113°\ Kanuponks: (52 ] |9 Merens ypasncrma
Bua Ypanuts | Coxpamums | Npotokon | MoHoxpomatop
Cravpapt Curvan(u) Curvan(n)  OCKO,% C-Cron, % [nuna BonHbl - Lenb .
1] 1878 193,70 ~ 0,50 ~
1,000
DoTonpuemHnK -
2,000 -
4.000 = = 6,6 | + || ++
S, 0000 Typens -
1 10,00 | 1,87530 0,65626 0 [ 0
1,87530 0,65626 0 1.~ Bokn &+ Cu v
rPr-113 [ | 2 - |Bokn| + Pb v
1 Nk 0,65626 }3 - + |as ~
Wurerpan:1,87530
4 Boikn + Ca v
5 Boikn + Cd v
10
6 Boikn + Rb v
Hassanue:  paGouan kanubpoexa
Tun KpMBOW:  Mapabona - Tok D2 -
Pa3MepHOCTb: [wkr/n v - - | 20 iat
@ Aprow =] Norpewxocts: 0,000 R auH.: 0,000 Typ
o
—_— i C xap.: 0,023 C min.: 0,0005
i [ AHanMTMNECKi CUTHAN: Wyrerpan Fazosasn cucrema
= 95 i
3,672 16,922 |
O T, — = NOTFACUTH
@MNpubop @ Bosayx @ Muaposareop @ AuetHnen @ MNnams lazosas cMeck: Mponax/Bo3ayx
| [ TTTTTTT] S
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 B0 85 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 190 195 200

> @ & B ©

Puc. 27 Pe3ynbtat npoBegeHMa npobHoro mnamepenus c MPr-113

B 3aBucmmocTtu oT BblIGpaHHOro anroputma obcuéTa pesynbTaTa nporpaMmma paccraenseT
rpaHvubl WHTErpupoBaHWsa curHana (B OKHe peructpauun o603HadeHbl 6Gupro30BbIM
I useTom). B aBTOmMaTuyeckom pexume (3agaH no

: QZT.:" Vamepenne 2 YMOYaHUI0) rpaHuLbl WMHTErpnpoBaHus
| =l e : onpegenslTcs B 3aBUCUMOCTM OT BblOpaHHOro
ARTOMATHMECKHH Apamiz kpEEOE  w o
e T e exuma «AHanums KpuBom» UNU «AHanm3 nuka» - B
Tevs rpamas e [5 05— | p p
= nepBoM crydae aHanusupyeTcsd npousBogHas
curHana MWHTerpMpoBaHusi, BO BTOPOM - BbiCOTa nuKa. ANropuTMbl BblOupatoTcs

onepaTopoM B 3aBWCUMOCTM OT YCIOBUIA MNPOBEAEHUS aHanm3a W KOHUEHTpauuu B
nccnegyemoii npoGe.

Mpu BbIGOpE py4HOro anroputma onepatop || o Apron all
CaMOCTOATENbHO paccrasnser rpaHuubl & Makc WN3meperne |
WHTErpMpoBaHus, Ans 4ero Heobxoammo B — .
OKHE perucrpauumu nogBectu Kypcop K rpaHuue nmwmamm —
WHTErpnpoBaHusl, HaxaTb NEBYI0 KHOMKY MbILLN —

¥ nepemeLlas rpaHuLy BreBo — BMpaBO YCTAHOBUTbL B HY>KHOE MECTO MO OCU BPEMEHN.

NMPAMEYAHUE: B aBTOomMaTu4yecKoOM pexume nporpaMmma paccraBnseTr
rpaHuubl  UHTErpupoOBaHMA  MNOCKIe  KaXAaoro  uukna
M3MepeHUsi, B PYYHOM pexume rpaHuubl onpeaenstoTcsa

onepaTtopomMm U B crneayrowmnx U3IMEpPeHUsIX UX MosioXeHne
He MeHsieTcs. [lapameTpbl rpagyvpoBOYHOro rpaduka
MCNONb3YTCA MNpPOrpaMmMonM NpU aHanumse Heu3BeCTHbIX
npo6.
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5.8.6 Pab6ota ¢ npuctaBkon BIA

Mpu paboTte ¢ npuctaBkon Bl nameHseTca Bug okHa M3MepeHus, T.K. Iporpamma
ynpasnsieT npuctaskon BIMA n npousBoauT pacyé€T wuwHTerpana unm nuka
aHanuaupyemoro curHana. Bug okHa mamepeHus npu pabote ¢ npuctaskon BIMA
npeactaeBneH Ha pwuc. 28.

i Hacrpoixw  Wpngr [paduueckwii skpan Mosepxa  Omva O nporpamme

Meroguna: “Pabouas roawia BMW" \ KanwGposea: ™ \ OBpasewy "O6paseu] =] |3, NMavens ynpaenesmn =
Yaanute  C n MoHoXpoMaTop -
[nuna sonkbl  Lllenb
22880 ~ 050 ~ TP
ik : 0,09289 DoToNpHEMHHK -
WHrerpan:0,31730 - I 20 I i
O6paseu3 Typene -
B 1 Boikn + Cu v
2 Boikn + Pb v
3 Boikn +  As v
=] + Jcd v
e - L6 [ + fad
< ’ 5 Bokn | + Fe v
- - ockom | el el .
%} 1 0,3173 0 6 Bokn  + Rb
3,984 17,844
. Tok D2 —
I - - 11 + ++
T
n acTroin
o A e e

lasosas cucrema
meToanKy
Oon.Oxk. . 95

=] .

NOJPKEYD

&, Nanens auarnocrixn

@ Mnams laszosas cMech: -

@Mpubop @ Bosayx @ Muaposateop @ Auetwnex

COXPAHUTb

B 5 9

5 ®&

Puc. 28 T[lpoBegeHne usmepeHun ¢ npucrtaskon Bl

B okHe oToOpaxaeTcs aHanManpyembln curHan B Buae rpaduka: no ocu abcumuce —
BpeMsi, MO OCW opauvHaT — nornoweHne. BennumHa nuka, 3HavyeHne WHTerpana

n ycnosua npoeeaeHnA aHarnunsa.

YnpasneHne qyHKUMSMU

BN
okHa «BlMN»:

Ons OOocTyna K [OOonoJyiHUTeJ1bHbIM
HaCTpOIzKaM OKHa HaXaTb KHOIMKY .

[na nowcka rpaHuy nuka n pacyeTa
BENWYMHbLI WHTErpana B aBTOMa-
TUYECKOM PEeXUME BKIMIOYUTb OMLUMIO
«Mouck rpaHuy nuka» (BKNIOYEH
No YMON4YaHUIo).

Ona BKAOYEHMST PYYHOro pexuma
NnoucKka rpaHuL, NuKa OTKIYNUTb
onumio «Mouck rpaHuy nNuka», ansd
YTOYHEHUS TPaHUL, NHTErpMpoBaHNS
BBECTU 3HAYEHUS1 NIEBOM M MpPaBoOU
rpaHuL nuka.

MnK: 0,09289

Wnrerpan:0,31730

W3mepeHune

ApToMaTiMecKiii v AHami KpuBoit v

3,984 17,844

ans 3anycka uukna MnaMepeHuna HaXXaTb KHOIMKY «VlamepeHMe».

[nst 04MCTKM COPOLIMOHHOM KONOHKU HaaTb KHOMKY «O4YMcTKa».
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5.8.7 Pabota c¢ npuctaBkon YBO-03M (aBTOocamnnep)

Mcnonb3oBaHue yctponctBa Bblibopa obpasua YBO-03M nossonsieT aBToMa-
TM3MpOBaTb NPoLECcC NPOBEeAEHUSI UBMEPEHMI NMpU onpeaeneHun 4o 6 anemMeHToB
(Mpn mcnonb3oBaHWM CMEKTPOMETpPa C LUeCTMNaMnoBOM Typerbi) 60nbloro
KonuyecTtBa OAHOTUMHbLIX MNpo6.

[Mporpamma aBTOMaTUYECKN KOHUIypupyeT CBOW WHTepdenc npu NoaKmoveHUn
ycTponcTBa Bblbopa obpasua YBO-03M.

YBO-03M no3Bondetr ocywectBnate aHann3 B 20 obpasuax (2 kapycenmu
no 10 auyeek), 6onbluee KonM4YecTBO 0Bpa3LOB MNpeanoriaraeT CMEHy Kapycenen
(kpaTHOe 10).

MpoBepnTb paboTocnocobHOCTL M npomsBecTn paboTbl No HacTporke YBO-03M
BO3MOXHO 4epe3 nMaHenb ynpaBneHus aBTocaMNiepoM. BkniouyeHne naHenu
yepes rnaBHoe MeHK «HacTtpouka» > «HacTtporka asTocamniepar.

YnpasneHne QyHKUMSMN OKHa «YnpaBrfieHMEe aBTOCAMMNIIEPOMY:

[N KOHTPOIsS MONOXEHUS Kapyceneit ¢ npobammn | Ynpasseswe asrocsmnsepon  |[5]

BbiBOAUTCA onuusa «CocTtosiHme». CocrosHne:
JI:8 M:10
[na nepeBoga kapycenenm B HadanbHOE MNONOXEHUe 6
oc
JI:1, M1 HaxaTb KHOMKy «Copocy. P
HelTpano
[nsa nepesoga npobo3abopHuka B BepXHEE NOSTOXEHNE
Ha)kaTb KHOMKy «HewTpanby. Boaa
Ans nepesoga npo6o3abopHuka B ¢pOHOBLINA pacTBOp Nlesan npoba
HaxaTb KHonky «Bopgay.
Mpaeas npoba
Ona BknYeHns NeBon Kapycenu ¢ npobamu Haxatb Nogopot

kHornky «JleBass npo6a».

[ns BKNtoYeHMs1 NpaBoW kapycenu ¢ npobamu HaxaTb kHoMky «[MpaBas npo6ax.

[na noeopoTa BbiGpaHHOW Kapycenu B Criedylollee MOMoXeHne HaxaTb KHOMKY
«lMoBopoT».

5.8.7.1 Wcnonb3oBaHue YBO-03M B OKHe co3paHMA KanubpoBKu

Mpn noakniyYeHUn aBTOCIMMNIEpPa K CAeKTpoMeTpy B Tabnvue OkHa co3faHus
KanubpoBkn copmupyetca crtonbey «llo3nums», a Takke pexnm ynpasreHus
BkntoyeHnem YBO-03M «ucnonb3oBaTb aBTOCIMMep» puc. 29.
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::v: Inement: "Au”\ MeToguka: "Pabouan meToguka” \ Kannbpoeka: " 3

Bua Ynanuts CoxpanuTe | [poTokon
ClaH,qapr|I'I03uun;|| A aT. A HeaT. 0OCKO,% | CKO abc. |OTknoHeHue ‘
B0050 N1:3 0,12067 0,00300 127 00015 o0,0000 | 7'
|7 0,12100 = 0,00300 0
|7 0,12200 = 0,00300 2
L7 W
0,100  Nn2:3
0,500  N3:3
T 00T
“'M1 234 56/|7/8|910 :
mi 23 4|56 /7/8/9/10 0 {4

' T
Kos-Bo napan. onpenencHui: - 0 0,05
-

HaseaHue: |Pa60qaﬂ Kanubpoeka

Tun kpuBo#i: |Napabona El

Pa3MepHOCTb: |/ -

MNorpewHocts: 0,000 Cxap.: 0,002

¥ MCMONb30BaTh aBTOoCIMNNEp

N3Meperune

Puc.29 OkHO co3gaHusi KanMOpOBKU (aBTOCIMMMEp BKIKOYEH)

NMPUMEYMAHUE: Mo ymonyaHuo nporpamma Mo3vMUMOHUPYET CTaHdapTHble
pacTBOpbl B JIEBYKD Kapycefb HayMHasi C MepBOM SIHEWNKW.

Ana cmeHbl a4yenkn Kapycenu noABECTU KypCOp K HYXXHOW fA4yeunke Tabnuupl
B ctonbue «llo3uuma» 1 aBaxabl HaxaTb FeBYH KHOMKY MbIWW B MOSIBUBLUEMCS
OKHe BblOpaTb nobylo CBODOAHYIO AYEnKy Kapycenw.

[na nameHeHnsa konuyecTBa napannenbHbIX onpeaeneHn ang Bcex cTaHaapTHbIX
pacTBOPOB BHECEHHbIX B Tabnuuy noaBecTM Kypcop K sdenke «llo3vumsa»
B Tabnuue, ABaXadbl HAXaTb NIEBYK KHOMKY MbILWN, B MOSIBUBLUEMCH OKHE U3MEHUTb
3HayeHne «Kon-Bo napan. onpegeneHuny».

Ona mn3ameHeHns KonMyecTBa napannenbHbiX onpeneneHnn ansa BblOpaHHON
KOHUEHTpaumm NoaBecTn Kypcop K HYy>KHOM a4erke ctonbua «llo3uumsa» B Tabnuue,
ABaXAbl HaXaTb NEBYI KHOMKY MbILN, B MOSBUBLLUEMCS OKHE U3MEHUTb 3HAYEHUE
«Kon-Bo napan. onpegeneHnm».

Ana noctpoeHns KanubpoBKM C WMCNOSMb30BaHMEM aBTOCAMMMepa MNoAroTOBUTb
cnektpomeTp M YBO-03M Kk npoBegeHuo M3MepeHui:
BBecTn 3HayeHus KOHUEHTpauun CcTaHO4apTHbIX PacTBOPOB,
2. 3agaTb KONUYeCTBO napannenbHbIX OnpeaeneHun;

YCTaHOBUTbL B COOTBETCTBYHOLLME MO3ULUM Kapycenu
CTakaH4YMKkM C pacTBOpamy;

4. Tpon3BecT MOAXWr MraMeHwu;
HaxaTb kHOMKy «M3mepeHuer;

6. o OKOH4YaHUW n3MepeHun OyaeT BbiBEAEHO WMH(OPMALMOHHOE OKHO.
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5.8.7.2 Wcnonb3oBaHue YBO-03M B okHe «JluCT mMamepeHUn»

Mpy NoaknYeHUn aBTOCAMMNEpa K CNeKTpoMeTpy B Tabnuue pe3ynbTaToB OKHa
«JIncT  n3MepeHuily oTobpaxaeTcs MEHI0 PexumMoB paboTbl aBTocaMnepa:

1. HaxaTtne Ha KHOMKy «ABTOMAaT» MNO3BONSAET
NpoBOAUTbL  U3MEpeHUa  BCeX  3afaHHbIX
o6pasuoB B aBTOMATUYECKOM peEXMMEe
Haxxatne Ha kHOMKy «Py4yHOoM» nossondeT
NpoBOANTbL M3MepeHnss 06pasuoB BblAeneH-
HbIX OrMepaTopoM B NIUCTE U3MEPEHUI
OTkrntoyeHne kKHonok «ABTomMat» u «Py4Hon»
nossonsieT pabotatb C npubopom 6e3
Mcrnonb3oBaHMUa aBTocaMMnepa.

etoauka: "Pabouan metoavka (C2H2)" \ Kanubposka: @
[(¢ ABTOMAT| & pyuHoIl

“ MpoTokon |

1 Pb, mr/n Mn, Mr/n

L

bl
J0%0,8213 (>100% 0,0942 (84%)

mr/kr

6%) 4,5361 (3,7%) 0,2285 (1,8%)

BknioyeHue pexunmoB aybnmpyeTtca LBETOBOW MHAMKALMEN KHOMOK.

B aBTtomaTtumyeckom pexume «ABTOocamnnep aBTomar» puc.30 B nucTe
namepeHun opmupyetcs cronbeu «llosvuma», roe oTobpaxaeTcs HasBaHue
ayenkn (J11:3 — nepBas sA4enka, neeas kacceta, 3 napannenbHbiX 3amepa; M2:3 —
BTOpas si4enka, npaBas KacceTa, 3 napannenbHbiX 3amepa U T. A.) U KONIMYeCTBO
napannesibHbIX M3MepeHun AaHHoro obpasua.

poska” \ OBpasewy: "Mpoba 4356-01" \ Mosuuns: ... [medm|
® ABTOMAT| ® PYYHOW |

;3; Tt uzmepennii: "1" \ Metoguka: "Pabouan meToguka (C3HE)" \ Kanubp "Pab: K3

Bug ‘ Yoanuts |CoxpaHm‘b| MpoToxon |

Qbpazub (4) |Moznuwna Cu, Mr/n Pb, mr/n Fe, mr/n

Mpoba 4356-01  N13:3 | 0,3831 (4,1%) | 4,7131 (1,8%)

Mpoba 4356-02 J11:3  0,3683 (1,1%) 12,2195 (0,3%) 0,5750 (1,2%)

kg
Mpob6a 458 n2:3 0,0768 (3,0%) 44,4377 (0,7%)
Cr. p-p 1.000 ‘ n4:3 - - .0'2]%1%100(:5%
< / .
KDHL[BHTpaL[’lR | CurHan OCKO,%

M1
2

0,3797
0,3695

Smiai 2

0,1140
0,1110
0,1200

| NamepeHue

Puc. 30 OkHo «Jluct namepeHun» (ABtocamnnep ABTomar)

NMPUMEMAHMUE: [Mo ymonyaHuio nporpamma no3vumoHnpyeT obpasubl B feBYH

Kapycenb Ha4yMHas C NepBoOu SYelrku, 3aTeM B NPaBYHO Kapycenb
HauYnHass C NepBON SAYENKW.

Ecnn konnyectBo obpasuoB He npeBbiwaeT 20, o6pa3ubl pacnpeaensioTcs B Ase
Kapycenu, ecnu konudectso obpasuoB > 20 Heobxogmmo [ob6aBuTb OGonbliee
KONMYecTBO Kapycernemn.

[Onsa Bkno4eHns okHa «ABTOCIMMsIEep» MOABECTU Kypcop K aveunke «llos3vuunsar,
ABaxdbl HaXaTb NEeBYK KHOMKY MbILLW.
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YnpasneHne yHKUMSMN OKHa « ABTOCOMIMNEP»:

nt ~|1(2(3(4/5(6 |7 8 9 10
m -1 2 34 5 67 8|9 10

Kon-Bo napan. onpegeneHuii: =lE

B BepxHenm 4acTM OKHa BbIBOOATCHA SAYENKU
Kapycernem M NX COCTOSIHME:

JI1 — neBas kapycenb, nepsas KacceTta;
M1 — npaBas Kapycenb, nepBasi kacceTa. [nesaq kapycens ~| Aobasums |

Benbim uBeTOM o0OTOGpaxalTCA CBOOOAHbLIE | Npoussecrn yrousenne yepes [0 3| obpasuoe
AYEeliKN, CepbiM LBETOM — 3aHATble, 3eNéHbIM
LBETOM — TeKkyllas s4yeiika. AsTopasmetia_|

Ona wunaveHeHns konunyecTBa napanfenbHbIX
onpegeneHun 3agaTb HyxHoe 3HadeHne «Kon-Bo napan. onpeperneHum».

[Ona yBenuyeHuss KonuyecTBa Kapycenen BblbpaTb Kapycenb (neBasi, npasas)
HaXkaTb KHOMKy «JJo6GaBUTb».

[na npoBegeHus yTouHeHUs KanubpoBku 3agaTb 3HadveHue «lMpoBecTu
yTOYHeHue yepe3 ... ob6pasuoB», ecnn 3HadeHune 0, YyTOYHeHMe KanubpoBKu
He npou3BOAUTCS.

[na BeINorHeHNA pasmeTky Kapycenen aBTocammniepa B aBTOMaTUYECKOM pexnme
HaXxaTb KHOMKy «ABTOpa3meTKay.

ﬂnﬂ M CK” I'OL‘I e H M ﬂ ﬂqem KVI VI3 a Han Vl3a n pM :G: Jwct nsmepennit: "MPOBEPKA 2" \ MeToanka: "Paboqan metoanka (C2H2)" \ Kannbpoeka: "PaBoyas k
paboTe C aBTOCOIMMNMEPOM  BbIAEIUTb | —pia | tmne | Copenn | N |

KprOpOM ﬂqe[/-”(y Unn rpyn I_Iy queek 06pasubl Mozuuus Pb, Mr/n Cu, Mr/n
(mogBecTM Kypcop K HYXHOW d4enke,
HaXaTb JIeBYH KHOMKYy MbiwK, nunbo

~
Obpazeul ni:3 19346 (0%)
MK/ Kr

b
Obpazeu?2 nz2:3 4.7190 (0%'}’

HaxaTb knasuwy Ctrl, nogsectn kypcop | | °%==2 9 :54.55300
K HY)HON fiYeiKke, HaxaTb reByl KHOMKY e '

MbIlLUM MPOU3BECTN BblAENEeHne He OT- Opaseus 22427 {ow) " f0.0gbe 0%)
nyckas Ctrl), HaxaTb knaBuwy F3. Adeinka Ofpaseus  ne:3 MO0 E
OKpaCVITCFI B CepblIZ uBeT. ‘&O6pazeu7 = J17:3 0.4940 (P%

<

NMPUMEMAHMUE: [Mpu 3arpy3ke metoankm 6e3 rpagyMpoOBOYHOrO rpadomka syenkm
No YMOSMYaHUIK WCKNYaKTCa M3 mnamepeHun. [llogknioyeHue
A4YeeK K W3MEepPEeHM NpPOMUCXOAUT Mocre onpeaeneHnsa Tuna
nwoboro wn3 o00pasyoB Kak KarMOpPOBOYHLIM U BHECEHUS

YMCIMEHHOro 3Ha4yeHus ctanHgapTHoro obpasua n.5.2. Mpn aTom
N3 M3MEPEHUN WUCKMOYaKTCA s4Yerkn BblbpaHHOro obpasua
OCTaBLUMXCS B NINCTE U3MEPEHUN METOAUK, NPpU HEOBXoaAMMOCTHU
(B cnyyae craHOapTHbIX 0O6pa3LOB Ha HECKOSIbKO 351EMEHTOB)
Ans nX  NOOKMIOYEHUS K MU3MEPEHUK BHECTU YUCIEHHbIE
3Ha4YeHUs1 CTaHO4apTHbIX PaCTBOPOB.
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Ona cmeHbl a4enkn Kapycenu nOoABECTU KYpCOp K HYXXHOW dA4yenke Tabnuupl
B ctonbue «lo3uumsa» n gBaxabl HaxaTb NEBYH KHOMKY MbIWW B MOSIBUBLUEMCS
OKHe BblbpaTb Nbyro CBOOGOAHYID SYENKYy Kapycenw.

[Ona vsmeHeHVs konuyecTBa naparnnenibHbIX ornpeaeneHun s Bcex obpasuos
BHECEHHbIX B Tabnuuy noasecTtn Kypcop K sverke «llosuuma» B Tabnuue, oBaxabl
Ha)kaTb NEBYI0 KHOMKY MbILMW, B MOSIBUBLLEMCHA OKHE M3MeHUTb 3HadeHune «Korn-Bo
naparn. onpegeneHun.

[na vaveHeHns konudecTBa napanmnefibHbiX onpeaeneHun ans ogHoro obpasua
NnoaBecTU Kypcop K HyXXHOW s4enke crtonbua «lMosuuma» B Tabnuue, aBaxabl

HaXkaTb NEBYI0 KHOMKY MbILM, B MOSIBUBLLEMCH OKHE M3MeHUTb 3HaveHue «Korn-Bo
naparn. onpegeneHuny.

Ana nposefeHns aHanus3a C WUCNOMb30BaHMEM aBToOC3aMMSiepa MNoAroTOBUTb
cnektpomeTp M YBO-03M Kk npoBegeHuto M3MepeHui:

1. 3agaTb KONMMYEeCTBO U HauMMeHOBaHMEe 06pasLoB;

2. [NpoBecTn KoppeKkuuto pasMmeTkn kKapycenen (npu HeobxoguMmocTw),
nnbo BOCMONb30BaTLCA pPa3MeTKOM MO YMOM4YaHulo (aBTopasmeTka);

3. 3apaTtb ycrnoBusi YTOYHEHUS KannbpoBKW;
4. NcKnounTb HEHYXHble SYenKku M3 aHanuaa,
5. 3agatb KONUYecTBO napasnnenbHbIX onpegeneHun;

6. YctaHoBUTbL B COOTBETCTBYHOLME NO3NUnN Kapycern
CTakKaH4YnkKn C pacTtBopamMu O6p33LI,OB (CTaH)J,apTHbIX paCTBOpOB);

7. Tpoun3BecTn NOLKUI NNamMeHu;
8. HaxaTtb kHOMKy «U3mepeHuey;

9. lNo OKOHYaHUW M3MepeHun OyaeT BbiBEAEHO MH(OPMALMOHHOE OKHO.

Ecnn konuyectBo obpasuoB > 20, CMEHUTb Kapycenu, NPOAOSPKUTE U3MEPEHUS.

Ona oTknwoyeHns aBTocomMrmiepa nepeBectn KHOMKA MEHIO pexnmvoB pa6OTbl
aBTocamMmmniepa B BbIKIMIO4YEeHHOE COCTOAHNE (VIHﬂ,I/IKaLI,VIFI KpacHOro LI,BeTa).
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B py4HOoM pexnme «ABTocamnnep Py4yHoin» prc.31 BbigenuTs npeanonaraembie
ANA NonyyYeHuss pesynbTata sYelku B NUCTE U3MEPEHWIA.

Mpoba 4356-01  J13:3 4,7131 (1,8%)

Mpo6a 4356-02  J11:3 2,2195 (0,3%) 0,5750 (1,2%)
b33

Mpo6a 458 n2:3 | 0,0768 (3,0%)

M3amepeHue

Puc.31 OkHo «Jluct namepeHun» (ABtocamnnep Py4yHown)

Ona BoigeneHna oOHOM sYerky MNOOBECTU KYpCop K HYXHOW dA4Yenke, HaxaTtb
NEeBYK KHOMKY MbILUN.

Ans BblgeneHus rpynnbl s4eek NoABECTM KYpCop K siHelike, HaxaTb NeBYH KHOMKY
MbILIW, HEe OTnyckasi KHOMKW MPOBECTM BblaeneHune, nubo Haxatb kHonky Ctrl,
He oTnyckasi KHOMKW MOABECTM KYypCOp K siYelke, HaxaTb NeBYH KHOMKY MbILLW.

Mocne HaxaTnst KHOMKM «I/I3mepeHMe» 6y,£lyT npoBegeHbl uaMepeHus BblaeneHHbIX
A4YeeK.

NMPUMEYAHUE: Ecnu B HacTporkax nporpammbl Obifl 3agaH pexum nporpesa
namn npu pabote C aBTOCIMMNIEPOM, Nepes M3MepPEHUsIMU
OyoeT BKMNYeHa BpemMeHHas 3agepxka «[lporpes namnbiy».
Ecnn B HacTponkax nporpammbl Obln 3agaH pexxum nporpesa
ropenku npu paborte ¢ aBTOCIMNIEPOM, Nepes N3aMepeHnaMmm
OynoeT BKkMYeHa BpemeHHas 3agepxkka «[llporpeB ropenkmy.
[Onsa  wucknoveHna onepauun nporpeBa HaxaTb KHOMKY
«OTMEHUTLY

Mpoba 458 n2:3 | 0,0768 (3,0%)

b

Mporpee namnbl
LI MNpepeatb



NMNo AAC «KBAHT» 62

5.8.8 Paborta c npuctaBkon YBO-04 (aBTOCOMnnep)

Mcnonb3oBaHue ycTponctBa Bbibopa obpasua YBO-04 nossonsieTr aBToMa-
TM3MpOBaTb NPoLECcC NPOBEeAEHUSI UBMEPEHMI NMpU onpeaeneHun 4o 6 anemMeHToB
(Mpn mcnonb3oBaHWM CMEKTPOMETpPa C LUeCTMNaMnoBOM Typerbi) 60nbloro
KonuyecTtBa OAHOTUMHbIX NPob. TexHnyeckoe onnucaHne yCcTponcTea NpeacTaBneHo
B «YCTPOWCTBO BbIEOPA OBPA3LA YBO-04» PykoBoacTteo no
akcnnyaTaumm N'KH>K.89.000.000 P3.

[Mporpamma aBTOMaTUYECKM KOHUrypupyeT CBOW UHTepMEenc npu nogknoyeHnum
ycTporctBa Bblbopa obGpasua YBO-04.

YBO-04 nos3sondeTt ocywecTBnATb aHann3 B 50 obpasuax, 6onblliee Konm4yecTso
o6pasLoB npegnonaraetT CMeHy KacceT.

[MpoBepuTb paboTOCNOCOOHOCTL M MNpou3BecTn paboTbl Mo HacTpouke YBO-04
BO3MOXHO 4epe3 nMaHenb ynpaeBfeHuss aBTocaMmniiepoM. BkniouyeHne naHenu
yepes rnaBHoe MeHK «HacTtpouka» > «HacTtporka asTocamniepar.

YnpasneHne QyHKUMSMNU OKHa «YnpaBrfieHMe aBTOCIMMIIEPOMY:

Ana KOHTPONS MOMOXEHUss MaHWUMNYNATOpa BbIBOAUTCS | Ynpasaenue asrocmnacpom [
onums «Mosnuma». AnarHoctnyeckme onumm «FMyouHa» @ BritoYeH
n «KacceTbil» MO3BOMSAKT MPOKOHTPONIMPOBaTbL YPOBEHb
NOrpy>XeHnsa MaHunynaTopa B CTakaH ¢ npobon n Homep
pabo4ero crakaHa ¢ npobon.

ﬂoauuwﬂ:|HeﬁTpanb
CnybuHa: 0

Kaccetsl: 1
ﬂﬂﬂ nepesoga MaHUNYINATOpa M KacCcCeTbl B Ha4dallbHOE

nonoxenue M:1 HaxaTb KHOMKy «CGpoc». Copoc ‘
Heltpanb ‘

Ona nepesBofa MaHunynsTopa B BepxHee MOfoXeHne
HaxaTb KHOMKy «Hentpanb». DoH ‘
. Mpoba 1 3

Ona nepesoga mMaHunynsatopa B (OOHOBbLIA pacTBOp

[nsa Boibopa paboyero crtakaHa ¢ Npobon B Kapycenu BbiOpaTb HOMEP SYENKU U
HaxxaTb KHOMKy «lMpobay.

5.8.8.1 Wcnonb3oBaHue YBO-04 B OKHe cO3[aHUA KanuobpoBKu

Mpn NoAKNIYEHUN aBTOCIMNIIEpPA K CNEeKTpoMeTpy B Tabnuue OkHa co3gaHus
KanubpoBkn opmupyeTcsa ctonbey, «llo3vumsay UM akTUBUPYETCA  PEXUM
ynpasneHus yctponctsom YBO-04 «ucnonb3oBaTb aBTocammnnep» puc. 32.
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Puc. 32 OkHO co3gaHus KanuMOpoOBKM (aBTOCIMMMEp BKIKOYEH)

NMPUMEYAHMUE: 1o ymonyaHuio nporpaMmma nosvuumMoHUpyeT CTaHgapTHbIe
pacTBOpbI B A4ENKN (paboyne cTtakaHbl) C NepBoK Mo naTyto.

[Ona cmeHbl a4enky Kapycenu rnoaBecTn Kypcop K HYXXHOW CTpOKe CTaH4apTHOro
obpasua B crtonbue «llo3vumsa» M gBaxabl HaxaTb NEBYK KHOMKY MbIlK, B
NosIBUBLLEMCSI OKHE BblOpaTb Nbyo CBOOGOAHYHO SYENKy Kapycenw.

Ana naveHeHns KonuyecTBa napannesnbHblX onpeaeneHuii Ons BceX CTaH4aPTHbIX
pacTBOPOB BHECEHHbIX B Tabnuuy noABEecTM Kypcop K siYerke C Hagnuchbio
«lMosnuma» B Tabnuue, ABaxAbl HaXaTb NIEBYH KHOMKY MbIK, B MOSBUBLLEMCS
OKHEe W3MeHUTb 3HavyeHne  «Kon-Bo u3mepeHun Ha OOHyneHue». Bbibop
pexumoB unamepeHun (CrmmmeTtpmsaumsi, OgHO U3MEPEHWE Ha OAHO OBHyneHue)
BblOMpaeTcs aHanormyHo.

Ona un3ameHeHns KonMyecTBa napannenbHbiX onpeneneHnn ansa BblOpaHHON
KOHUEHTpaumn NnogBecTn Kypcop K HYy>KHOW s4erke ctonbua «llosuums» B Tabnuue,
ABaXabl HaXaTb NEBYI0 KHOMKY MbIWW, B MNOSBUBLLUEMCH OKHE U3MEHWUTb 3HAYeHue
«Kon-Bo namepeHun Ha ooHyneHue».

[na noctpoeHus KanubpoBKM C UCMONb30BaHMEM aBTOC3MMNIepa MNOLArOTOBUTb
cnektpomeTp n YBO-04 Kk npoBeOeHUO U3MEpPEHUNR:

1. BBecTn 3Ha4YeHUA KOHUEHTpauuMh CTaHA4apTHbIX PacTBOPOB B Tabnuuy
NOCTPOEHNS KanMbpoBKK;
2. 3agaTb KONMMYECTBO NapannenbHbIX onpeaeneHun;

3. YcTaHOBUTb B COOTBETCTBYKOLUME MO3ULMKN Kapycenu
CTaKaH4MKM C pacTBopamu;

|_|pOI/I3BeCTI/I NOOXUTr nnamMmeHu;

HaxaTtb kHOmMKy «M3mepeHuer;
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Mo OKOHYaHuMM mn3amepeHu byaeT BbiBEAEHO WHAOPMALMOHHOE OKHO.

6. [lMoracuTtb nnams.

7. CoxpaHuTb KannmbpoBKy.

5.8.8.2 WUcnonb3oBaHue YBO-04 B okHe «JIUCT n3mepeHUn»

Mpw noaknioYeHnn aBTOCAMMNEpPa K CNeKTpoMeTpy B Tabnvue pe3ynbTaToB OKHa
«JIucT un3mepeHuit» oToBpakaeTcsi MEHI pexumoB paboTbl aBTocaMMNnepa:

1. Haxatmne Ha kHonky «ABTOMAT» nossonser

etoavka; "Pabouan metoauka (C2ZH2)" \ Kanuﬁpoem:"”.@

npoBoanNTb n3MepeHnd BCeX 3a4aHHbIX H MpoTokon l I * ABTOMAT] & PYUHON
06paSLI,OB B aBTOMaTU4e€CKOM peXNMe, i Pb, Mr/n Mn, wr/n

2. Haxatne Ha kHonky «PYYHOW» nossonset D
npoBoanTb U3MeEpPEeHUA O6pa3L|,OB BblOEJ1EH-

HbIX OMepaTopoMm; |
3. OtknioyeHne  kHonok  «ABTOMAT»  un 0708213 (>100% 0,0942 (84%)

« Pyl‘lHOM» no3BondeT pa60TaTb C an60p0M 6%) 4,5361 (3,7%) 0,2285 (1,8%)
6e3 ncnosib3oBaHus aBTocammnnepa.

BknioyeHue pexumoB gybnmpyeTca UBETOBOW MHAMKALMEN KHOMOK.

B aBTtomatnyeckom pexumme «ABtocamnnep ABTOMAT» puc. 33 B nucte
namepeHunn opmmpyetcs ctonbey «lMosnumsax», roe otobpaxaetTca HOMeEpP SAYENKU
N KONNYeCTBO NapannenbHbIX U3MepeHun paHHoro obpasua.

5, Nucr vsmepennit: "1" % M "PaBouan (C3HB)" \ Kanuép "PaBowan kanmbposka’ \ OBpasewy; "Mpoba4356-01" \ Mosnuns: ... [widm]
Bug | Ynanutb |COXpaHMTb| lMpoTokon | ® ABTOMAT| ® PYUYHOW ]
O6paszubl (4) |[Mo3zuums Cu, mMr/n Pb, mr/n Fe, mr/n

Mpoba 4356-01 3:3 0,3831 (4,1%) | 4,7131 (1,8%)

Mpoba 4356-02 1:3 | 0,3683 (1,1%) 12,2195 (0,3%) 0,5750 (1,2%)
>

Mpoba 458 2:3 0,0768 (3,0%) 4,4377 (0,7%)
B 1,0000
4 [l / b
KDHLI,BHTpaLI,I‘H | Curnan | OCKO,% |
V1 0,3797 0,1140 0
v 2 0,3695 0,1110 0
e ] 0,1200 0

| N3amepeHune

Puc. 33 OkHo «Jluct namepeHun» (Astocamnnep ABTOMAT)

NMPUMEMAHUE: Mo ymonyaHuio nporpamma no3vumoHupyeT obpasubl B
Kapycenb HaunMHasi C NepBON SYENKW.

Ecnu konuyecTBo 06pasLos npesbiwaeT 50, o6pasLbl pacnpeaensaoTcs BO BTOPYHO
Kapycernb, KOTopasi CTaHeT AOCTYMNHOW nocre naMepeHns Bcex 50 obpasLoB.
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[na BKIMOYEHMA OKHa HACTPOMKM MNO3MUMM KacCeTbl U PEeXUMOB WU3MEPEHUN
noaBeCTU Kypcop K auenke «lo3mumsay», ABaxabl HaXaTb NEBYH KHOMKY MbILUWN.

YnpasneHne pyHKLMSMN OKHA «HacTporkv No3numm KacceTbl Y PEXUMOB U3MEPEHMUIN»

B okHe npeanctasfieHbl HOMepa A4YeeK Kapycesin U X COCTOAHUE!

1-24 qyenka — BHELLUHUN
. 1/234/5 6|78 9/10/11/12/13/14/15/16/17/18/19 20/21/22|23/24
pAan Kkapycenu, 25 26127 28 29 30 31 32 33 34 35 36 37 38 39/40
o 4142 43 44 45 46/47 48 49 50
25-40 — cpegHun  psag
. Kon-8o usmepenmii Ha obkynerne: B 2 CummeTpusaums

Kapycenu, =

41-50 — BHYTPEHHUIA psan -
Ka pycen” MpousBecTH yToqHEHWE Yepes 2 3 obpasuce
Benbim uBeTOM OTOGpaxarTCs |demopasnency|

cBOOOAHbIE  AYENKWU, CepbiM
LIBETOM — 3aHsITble, 3€NIEHbIM LIBETOM — Tekyllasi siyeika.

Ana unaveHeHns KonuyecTBa naparnnerbHbiX ornpeferieHnii  3agaTb  HYXHOe
3HadyeHne «Korn-Bo namepeHun Ha OGHyNeHue».

[na BKNoYEHNs pexuma namepeHmin «CUMmMeTpusaumsa» NOCTaBUTb Farouyky.

[na Bkno4veHus pexmma uamepeHun «OgHO naMepeHme Ha OAHO OBHyneHue»
3agatb «Kon-Bo wu3mepeHuMnM Ha OOHyneHue» 1, 3agatb Heobxogumoe
«KonunyectBO napannenbHbIX onpeaeneHnny.

[ns npoBedeHUss YyTOYHEHMS KanuMbpoBkM 3agaTtb 3HadveHve «lpoBecTu
yTOUYHEeHue yepe3 ... ob6pa3uoB», ecnu 3HavyeHne 0, YTOYHEHWE KannbpoBKM
He MNpoM3BOAUTCS.

D,J'IFI BbIMOJIHEHUA Ppa3sMETKN KapycCeslin aBToCaMIsiepa B aBTOMaTU4EeCKOM pexXnme
HaXaTb KHOIKY «ABTOpa3MeTKa», SIYENKKN 3anoNHAKTCA NocrnegoBaTenbHoO.

ﬂnﬂ M CKJ-I I'Oq e H M H gqeﬁ KM M3 a Han Msa rl pM :&; Jwet nzmepennii: "MPOBEPKA 2" \ Metoguka: "PabBouan metoguka (C2H2)" \ KanubBpoeka: "PaGouan k
paboTe C aBTOCOMMNNEPOM BbIAEMUTb | & venm | Coxpanms | nporocon |

KYpCOPOM  siYeiKy unu  rpynny syeek Q0pasu _[noamurs| Pown | cu. it |
(nogBecT Kypcop K HYXHOW aueiike, Opaseut i P
Ha)kaTb NEBYIO KHOMKY MbilK, MMGO HaxaTb Oopaseu 23 ATio|o%),,
KnaBuLy Ctrl, noaBecTy Kypcop | | o 33

K HY>XHOW f4enke, HaxaTb NeBYK KHOMKY Ofpaseut  4:3

MbILLXN NPOU3BECTU BblgelieHne He OoT- [ o

nyckas Ctrl), HaxaTb knasuwy F3. Adeika Obpasews 63

OoKpacuTcs B cepbi LBET. & Ofpaen? | B7:3
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NMPUMEMAHMUE: [pun 3arpy3ke metoankm 6e3 rpagympoOBOYHOIO rpaduka a4emnku
Nno YMOMYaHUK WCKNIYaKTCa U3 unamepeHun. [llogknioyeHve
A4eeK K W3MEPEHUID MNPOUCXOLMT nocne onpeneneHnsa Tuna
noboro wn3 o00pasuoB Kak KarmMOpPOBOYHLIM U BHECEHMUS
YMCIEHHOro 3Ha4yeHns ctaHgapTHoro obpasua n.5.2. [pn aTom
N3 M3MEPEHUN WUCKMOYaKTCA S4Yerkn BblbpaHHOro obpasua
OCTaBLUMXCSH B NUCTE U3MEPEHUN METOAMK, NPU HEOBXOANMMOCTU
(B cnyyae craHgapTHbIX 0Opa3LOB Ha HECKOSIbKO 3reMEHTOB)
AN UX  NOAKNKYEHUS K U3MEPEHMI0 BHECTU YUCIIEHHbIE
3Ha4YeHus CTaHOapTHbIX PacTBOPOB.

[na cmeHbl S4enkn Kapycenu noaBeCcTn Kypcop K HYXXHOW CTpoke nNpobbl Tabnuubl
B cTonbue «llo3vumnsa» n ABaxabl HaxaTb JIEBYH KHOMKY MbIWKM B MOSBMBLLEMCS
OKHe BblbpaTb byt CBOGOAHYIO SYENKY KapyCernw.

Ana nameHeHns kKonuyecTBa napannenbHbIX onpeferneHun ang Bcex obpasuos
BHECEHHbIX B Tabnuuy noasecTtn Kypcop K sderke «losmumax» B Tabnuue, gBaxabl
HaXkaTb NEBYI0 KHOMKY MbILM, B MOSIBUBLLEMCHA OKHE U3MeHUTb 3HaveHue «Kon-Bo
naparn. onpegeneHuny.

[Ona n3ameHeHus KonuyecTBa napannenbHbX onpefeneHnin ans ogHoro obpasua
NnoaBECTU KYpCOp K HYXXHOW s4enke crtonbua «[lMosuuma» B Tabnuue, aBaxabl
Ha)kaTb NIEBYIO KHOMKY MbILIN, B MOSIBUBLUEMCS OKHE U3MEHUTb 3HaveHne «Kon-Bo
M3MepeHUn Ha OGHYyNeHuey.

Ona nposefeHns aHanms3a C UCNONb30BaHMEM aBTOCAMMSiepa MNOAroTOBUTb
cnektpomeTp M YBO-04 Kk npoBeOeHW0 N3MEPEHWUN:

1. 3agaTb KONMMYeCTBO U HauMMeHOBaHWEe 06pasLOoB;

2. lNMpoBecTn koppekumto pasmeTkM kapycenu (npu HeobGXxoammocTu),
nnmbo BOCMONb30BaTbCA Pa3METKOM MO YMOM4YaHuo (aBTopasmeTka);

3. 3apartb ycnoBusi YTOYHEHUS KanmbpoBKM;
4. VCKNounTb HEHYXHble SYelkn U3 aHanuaa;
5. 3apgaTb KONMMYECTBO napanfenbHbiX ONpeaeneHnn;

6. YCTaHOBUTb B COOTBETCTBYHLLUME MO3ULMM Kapycenu
CTaKaH4MKM C pacTtBopamMu o6pasuoB (CTaHAapTHbIX PacTBOPOB);

7. |_|pOI/I3BeCTI/I NOOXUTr nNnamMeHu;

8. Haxatb kHonky «WU3mepeHuey;
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9. lNo OKOHYaHUM n3mMepeHun OyaeT BbiBEAEHO WMH(OPMALMOHHOE OKHO
puc. 37

Ecnn konuuectBo o6pasuoB > 50, cMeHWUTb Kapycerb, BbINOMHUTbL MYHKTbI 1-8.

[Ona oTknyveHns pexuma asTocamnnepa MNepeBecT KHOMKA MEHK PeXnmMoB
paboTbl aBTOCaMMNepa B BbIKMOYEHHoe cocTosHe (ABTOMAT, PYYHOWN
WHOMKaUNA KpacHOro uBeTa).

B py4yHOM pexume «ABTocamnnep PYYHOW» puc. 34 BbigenuTb
npeanonaraemble Ansi NOfyYeHUs pesynbTarta SAYerkn B NIUCTE WU3MEPEHUN.

%, Net msmepennii: "1" \ Meroguka: "PaGouan meToguka (C3HB)" \ KanmBposka: "PaBouan kanmBposka C3HB" \ O6pasew: "Cr. p-p1.000" \ Mozuuy... (w23
Bupn | Yaanute | COXDaHMTb| MNpoTokon | | ® ABTOMAT | @ PYUYHOM |
Obpazubl (4) |Mo3mumna Cu, Mr/n Pb, mr/n Fe, mr/n
MNpoba 4356-01 SES) 4,7131 (1,8%)
MNpoba 4356-02 1:3 2,2195 (0,3%) 0,5750 (1,2%)
3>
MNpoba 458 2:3 0,0768 (3,0%)
Cr.p-p1.000 4:3 |. - L) rnne
+ [ ¢
Curnan | OCKO,% |
WNaMepeHue

Puc. 34 OkHo «Jluct mnamepeHun» (Astocamnnep Py4yHown)

Ona BobligeneHna oOHOM sYerky MNOOBECTU KYpCop K HYXHOW dA4enke, HaxaTtb
NEBYHO KHOMKY MbIWKW. BbligeneHHble 94eliku OKpaLleHbl LBETOM.

Ans BblgeneHus rpynbl s4eek NoABeCcTU Kypcop K siYelike, HaxaTb FIeBYH KHOMKY
MbILIW, HEe OTnyckasi KHOMKW MPOBECTM BblaeneHve, nubo Haxatb kHonky Ctrl,
He oTnyckasi KHOMKW MOABECTM KypCcop K siYeiike, HaxaTb eBYK KHOMKY MbILLW.

Mocne HaxaTust KHOMKM «I/13MepeHMe» 6y)J,yT npoBegeHbl UaMepeHuns BblaeNMeHHbIX
A4Yeek.

NMPUMEMAHUE: Ecnu B HacTpomkax nporpaMmmbl Obin 3a4aH pexum nporpesa
namn npu pabote C aBTOCAIMNIIEPOM, Nepen U3MepeHUs MU
OygeT BKMYeHa BpemeHHasa 3agepxka «[llporpeB namnbi».
Ecnn B HacTponkax nporpaMmmbl Obin 3agaH pexum nporpesa
ropenku npu paborte ¢ aBTOCIMNIEPOM, Nepes N3MepeHNIMn
OydeT BKMYeHa BpemeHHasa 3agepxka «[lporpeB ropenku».
[na wncknoYeHuss onepaumin  nporpeBa  HaxaTtb KHOMKY
«OTmMeHnTbY puc. 35
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Mpoba 458

Mporpes namne

n2:3  0,0768 (3,0%)

: Mpepears |

Puc. 35 lporpeB namnbl

MocnepoBaTenbHOCTb M3MepeHM NPob BbIBOAUTCS cripaBa B OkHe «Jluct
n3mepeHun» puc. 36. Popmart BbIBOAA: ANIEMEHT, HOMEP SYENKM, KONTMYECTBO
napannesnbHbIX U3MEPEHNN.

|4 O6paszeud

5 O6pazeu5

T I = o S

® 1 0,76905 0,29050 0,0008
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Puc. 36 OkHO «JIUCT U3MepeHUn» pyyHON peXxum aBTocamnrepa

NMPUMEYAHUE:

B npouecce nsmepeHuii gatumk manunynsatopa YBO-04 cnegut
3a ypoBHeM npobbl 1 hoHoBOro pacrteopa. Mo mepe pacxoga
npobbl MaHUNYyNSATOP KOPPEKTUPYeT CBOE MOMOXEeHue, He
Aonyckas HaxoxgeHuwe kanunnapa gnst 3abopa npobbl Bbilwe
YPOBHSA Xuakoctu. WHpopmauus o6 ypoBHe BbIBOAUTCS B
ayenkax «lMosmuma»:. 3enéHbIW UBET — CcTakaH C npobown
NOJTHLIN, — ypoBeHb Npobbl B pavioHe cepeauHbl,
KPacHbIA — YpPOBEHb MWHUMMYM. f4yenka C pesynbTaToM
namepeHun, rae 6bin 3admnKCMpPoOBaH MUHMMArbHbLIN YPOBEHb
Xngkoctn BblgensieTcs usetom puc. 37. [pu gocTmxeHun
MUWHUMAnbHOMO YPOBHA XXWOKOCTM B 4awe C (OOHOBbIM
pacTBOPOM  U3MEpPEeHUs  MpepbiBalOTCA M BbIBOOUTCSH
npeaynpexaatoLlee coobLieHuve.
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Puc. 37 OkHoO «JlucT nsamepeHun» npoBeaeHue U3MepPEeHnn ¢
yCTPOMCTBOM Bbibopa obpasua.

BHUMAHMUE:

BHUMAHMUE:

npu ucnons3osaHnn YBO-04 B pexume « ABTOMAT» no okoH4YaHun
N3MEepPEeHUN raweHve nnamMmeHn npou3BOAUTCH aBTOMAaTUYECKU, B
pexume «PYHYHOW» raweHne nnameHn He npounasogutca!

Heponyctumo wucnonb3oBaTb B KavecTBe (OHOBOro pactBopa
OUCTUNNUPOBaHHYKO Body. HeagonyCctMmMo 3anofiHEHWE €MKOCTEWN
ycTponctBa (NpobuMpok u Yawu gna ¢OHOBOro pacTteopa)
pacTBopamMn, B COCTaB KOTOPbIX BXOOAT opraHunyeckme
pacTBOPUTENMN.
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XpaHeHue pe3ynbTaToOB U3MepPeHuin

PesynbTaTbl M3MepeHuIi coxpaHstoTcs B «base gaHHbIX» B BUge Tabnuubl NMCTOB
N3MepeHnn n Tabnuubl pesynbLTatoB U3MEPEHUN.

5.9 Tabnuua nUcToB U3MepeHUun

[ns Bbl30oBa NuUCTa W3MEPEHWUA HaxaTb B [MaBHOM MeH «basza [daHHbix» >
«3mepenns» nosBUTCA OKHO «M3mMepeHus» B KOTOPOM MNpeAcTaBrieH CrMCcoK
COXPaHEHHbIX NMCTOB M3MepeHust puc. 38.

S5

(= T
] SMEDEHWA

Y,ﬂ,aﬂ WTb BblAENE&HHbIE U3MEDEHKMA

| -

Mn 23.12.2010 12.56.44
Mg B nponaHe cTapele npobe 17.01.2011 11.39.54
Mg c nob. La B nponaxe, np. |19.01.2011 15.09.14

HazeaHue laTa co3naHusa JaTa n3MeHeHmsa

16/12/10 16.12.2010 12.58.23  16.12.2010 13.27.40
17/12 17.12.2010 13.06.58  17.12.2010 13.06.58
MPOBEPKA 2 21.12.2010 14.39.41  21.12.2010 14.39.41
pabota Pl 22.12.2010 13.13.13  22.12.2010 13.13.13

23.12.2010 12.56.44
17.01.2011 11.39.54
19.01.2011 15.09.14

19.01.2011 16.35.16
24.02.2011 11.04.17

|Nata cospanms  +| €[26.04.2011 »| 109(29.04.2011 ~| ®unbTp

« 3arpysutb

Mg c gob. La e nponane c gor 19.01.2011 16.35.16
111 24.02.2011 11.04.17

Puc. 38 Bwua okHa «A3mepeHusi» B 6a3e AaHHbIX

YnpasneHne QyHKUMAMU OKHa «M3mepeHnsan»:

Ons 3arpy3kn «Jlucta MamepeHuiny BblbpaTb HYXXHYH CTPOKY (MOABECTM Kypcop
K CTpOKe, HaaTb IEBYH KHOMKY MbILM), HaXaTb KHOMKY «3arpysuTby.

Ans ynaneHus CTpoKM WK TPYMnbl CTPOK BbIOAENUTb KYPCOPOM HYXHbIE CTPOKU
(HaxaTb knasumwy Ctrl, noaBecTn Kypcop K HY>KHOWM CTPOKE HaxaTb NEBYH KHOMKY
MbILW, NOBTOPUTL AN1S APYrMX CTPOK, He oTnyckasi Ctrl) HaxkaTb KHOMKy «YaanuTb
BblAeneHHble U3MepeHUs», NoATBEepAUTb yaaneHue KHomkon «hay.

D,J'IFI nepemMelieHna rno crpaHmbam Crncka JmmMCcToB I/I3MepeHI/1IZ MCMosnb30BaThb

KHOMKM . Ana nepemelleHnss B Ha4ano cnucka , B KOHey,
Ana BknwoveHns dunbTpa BblbpaTh ycnoBus oTbopa: «[ata co3gaHusa» nucta
namepeHun, nnbo «[arta M3MEHeHUs» W OManas3oH Yucen B COOTBETCTBYHOLLMX

OKHaX, HaXaTb KHOIKY «d)VIanp».
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5.10 Tabnuua pe3ynbTaTtoB U3MEpPEeHUHn

Ana BblIzoBa Tabnuubl pe3ynbTaTtoB W3MEPEHWA HaxaTb B [NABHOM MEHIO
«basza paHHbIX» > «PesynbTartel»y, NoaBUTCA OKHO «PesynbTaTtbl» puc. 39.

5, Peaynerarel ==
Bun Ypanuts | @unsTp | MpoTtokon
2NemMeHT JNINCT namepeHuin Hazeanwne [arta cozganuns KoHueHTpauua I pPHOCTb| Koad-T nep a ‘ CKO ‘ OCKO,% ‘ o
Pb 17/12 OGpazeu2 17.12.2010 13.06.58 -0.95984 Mr/n [} 0 0
Pb 17/12 OGpazeu3 17.12.2010 13.06.58 4.16260 Mr/n 1.00000 0 0
Pb 17/12 OGpazeus 17.12.2010 13.06.58 4.61350 Mr/n 1.00000 0 0
Pb MPOBEPKA 2 OBpazeu?2 21.12.2010 14.39.41 4.71900 Mr/n 1.00000 0 0
IIIIIIIIIIIII D b MPOBEPKA 2 06pazeu3 21.12.2010 14.39.41 454.530 Mr/Kr (o] 0.01688 0.01688
Pb MPOBEPKA 2 OBpaseus 21.12.2010 14.39.41 224.270 Mr/Kr 1] 0 0
Pb MPOBEPKA 2 Boga 21.12.2010 14.39.41 -0.49405 Mr/n o] 0 0
Cu MPOBEPKA 2 Obpaseul 21.12.2010 14.39.41 19347.0 MKr/Kr 20000.0 0 0
Cu MPOBEPKA 2 Obpaseus 21.12.2010 14.39.41 0.00882 Mr/n o] 0 0
As paboTa MPr OBpaseul 22.12.2010 13.13.13 0.20535 Mr/Kr 0.05000 0 0
As pabota MPr OGpazeu3 22.12.2010 13.12.13 -1.2661 MKr/n 1] 0 0
Mg Mg B nponaHe cTapoie npobbl 0,005 cT. 17.01.2011 11.39.54 0.00413 mMr/n [} 0.00023 0.00023
Mg Mg B nponaHe cTapoie npobbl 0,010 cT. 17.01.2011 11.39.54 0.01640 Mr/n o 0.00027 0.00027
Mg Mg c go6. La B nponake, np. p-poB 0,005 uz konGbl 19.01.2011 15.09.14 0.00482 Mr/n o 0.00013 0.00013
Mg Mg c ao6. La B nponake, np. p-poB 0,010 uz konGbl 19.01.2011 15.09.14 0.00867 Mr/n o 0.00008 0.00008
Mg Mg c ao6. La B nponawe, np. p-poe 0,005 uz nn. Ke. GaHku 19.01.2011 15.09.14 0.00492 Mr/n o 0.00018 0.00018
Mg Mg c ob. La B nponaxe, np. p-poe 0,010 uz nn. ke. GaHku 19.01.2011 15.09.14 0.00806 Mr/n 1] 0.00024 0.00024
Mg Mg c nob. La B nponaHe c Aon. oK. 0,005 19.01.2011 16.35.16 0.00517 Mr/n 0 0.00011 0.00011
Mg Mg c nob. La B nponaHe c AoM. oK. 0,010 19.01.2011 16.35.16 0.00923 Mmr/n 0 0.00022 0.00022
MapannensHble oNpeaeneHns:

Puc.39 Bwua Ttabnuubl pe3ynbTaTtoB

YnpasneHne QyHKUMAMN OKHa «Pe3yrnbTaTbi»:

&, Pesynetatsl

Bug YaanuTte @UnLTp MNpoTokon
Ana  unsmeHeHus Buga Tabnuubl pesynbTaTtoB |[Zyeer arne fava cosparnn | Kot

v HazsaHue 4356-01 03.01.2012 17:39:12

HaxaTb KHOMKy «Buay», BbIOpaTb HEOOXOOUMBIE | |+ s cossors

1356-02 032.01.2012 17:39:12
[ata uameHeHus

onumu. BblBpaHHblE OMUMN YKA3bIBAKT HANMUUUE | |vkouempuws  ass 03012002 17:38:02

v PaaMepHoCTL

CKO $356-01 03.01.2012 17:39:12

COOTBETCTBYIOLMX CTON6GLUOB B Tabnuue. S
-~ Cu MNpoba 458 03.01.2012 17:39:12

MHpopmauma o HacTporkax CoxpaHaeTca npu || o o0 5 e e

BbIxoge u3 Tadbnuubl.

Ona yoaneHus CTPOKM UNM TPYnnbl CTPOK BbIAENUTb KYPCOPOM HYXXHOE, HaXaTb
KHOMKY «YAanuTb», NoATBEpPAMTb yaaneHue KHomnkon «Ha».

Ansa BkntoyeHns punbTpa HaxaTb KHOMKY «DUnbTpy, E'I Ro OG Cre Ond Osh

Al Cs In Ni Sc
B OTKPbIBLUEMCSl OKHE 3ajaTb HeobXxoaumble 4 | i fou fr o e
HaCTPONKM. All5. o5 S Do
Be Fe Lu Pr Sr

[insi BbIBOAa pe3ynbTaToB U3MEPEHUI HA OTAENbHbIE .qff ca Dc Cwn —m C7o

ANeMeHTbl Bb|6paTb HYXHble KypCOpOM, yCTaHOBWMB ce E; Nao JRMOLT
COOTBETCTBYIOLLUMNE Tano4vku. D,ﬂ;l BblIBOOAA pe3yIib- ,; I~ Bce anemeHTbI

TaTOB W3MEpeHWii B [Manas’oHe WHTEPECYIOLLMX »f| Asma nponcacius wancpers
uMcen 3a4aTh 3HAYEHUS B COOTBETCTBYIOLUMX OKHAX, i ¢ [osos201]
i yrow L ne [29.04.2011~

BblIOpaTh Onuuio «ucnonb3oBaTby». HaxaTb KHOMKy || ¥ cnonssossts
«[MpUMeHnTL». :
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Ons nepemMeLlleHna no cTtpaHnuam Tabnuupl pe3yrnbTaToB UCMOJIb30BAaTb KHOMKU

. Ans nepemelLeHust B Hayano Tabnuupbl

KoHeL,

, B

Ana npocmoTpa napannenbHbiX onpederneHnin HaxaTtb KHoMKy «lMapannenbHble
pe3ynbTatbi» . 3HadeHMs napannenbHbIX onpeaeneHun OyayT BbIBOAUTLCSA
B HWXHEW 4acTm Tabnuubl B COOTBETCTBMM C BbIAENEHHOM CTPOKOW pesynbTaTa
(B BEpXHEN 4YacTu Tabnuubl).

55, Pesynutatel

Bun

Yaanuts

DunsTp

MpoTokon

Ona dopmupoBaHna Buaa npoTokona Bl e [ ———
HaxaTb «[lpoTokon» > «Bua npotokonay, ou || npota a356-0r | o30u2d SUERESEESS i
Pb MNpo6a 4356-02 03.01.2012 17:39:12 2,21950 Mr/n
BblbpaTb HEOOXOAUMbIE OMUUN. e Mposadss 03012012 17:30:02 4,437 -
Pb MNpo6a 4356-01 03.01.2012 17:39:12 4,71310 Mr/n
ans dhopmMmnpoBaHus NpoTOKONA s
NOJTy4YEeHHbIX pe3yfibTaTtoB Bbl6paTb Bua Yaanute | Ounstp | TMpotoxon
SnemMeHT HazeaHue Hata |Yi2nement 18 |PasmMepH

CTPOKY WnWM rpynny CTPOK B Tabnuue
pes3ynbTatoB NU3MEPEHUN HaxaTb KHOMKY
«lpoTokon» > «dopmupoBaHue
npoTokona» > «TekcT» unm « Tabnuuay.

Cu
Pb
Pb
Pb
Cu

MNpo6a 4356-01
Mpoba 4356-02
Mpoba 458
MNpo6a 4356-01
MNpoba 4356-02

03.01.20
03.01.20
03.01.20
03.01.20

03.01.20

v Nncr p

v Obpazyel

¥ HaasaHue

v [laTa co3aaHns
v [aTa MIMeHeHna
¥| KoHUeHTpaums
¥| PazmepHoCTs

| CKO

Mr/n
Mmr/n
Mr/n
mr/n

Mmr/n

¥ OCKO, %

Cu Mpoba 458 03.01.20/| | NapannensHele H3MEPEHNA Mr/n

Fe Mpoba 4356-02 03.01.2012 17:39:12 0,57504 Mr/n

B 3aBucumoctM OT npenycTaHOBMEHHOrO
MO 6yget cchopmupoBaH nuct B Buae gokymeHTa Word Office, Excel Office nnu
Open Office, kKOTOpPbI MOXHO OTpeAaKTMpoBaTb M pacneyaTaTb.

BHUMAHUE: Bo nsbexaHme notepu nHdopmaumm ns-3a cboes KoMmnbroTEPA U

HencrnpaBHOCTEN XECTKOro Aucka co3faBaiite pe3epBHbIe KOnuu
«ba3bl gaHHbIX» He pexe 1 pasa B Mecsl,.

6.3 Co3naHue pe3epBHOU KONun 6a3bl AaHHbIX

[na cosganns pesepBHOM KOMUW HaxaTb B FMaBHOM MeH «basa gaHHbixy >
«Pe3epBHas konus 6a3sbl gaHHbIX» > «Co3gaTb pe3epBHYH KOMNUKO», MNOSIBUTCA
coobuieHne O BbINOMHEHUW onepauun. PesepBHaa Konus co3gaétcs B narke
«Cortec» — «kKVANT3» — «BackupDB» B BMae apxuBa .rar Mo MMeHeM [athbl
co3[aHus apxmBa. 3Ty Nanky MOXHO XpaHUTb OTAENBHO U B Crlydae nepeycTaHOBKU
MO «KBAHT-3» MOXHO BOCCTaHOBUTb BCe HapaboTaHHble AaHHbIe.

[na asTomaTtnyeckoro cosgaHus pes3epBHOMU
Konuu 0asbl AaHHbIX B MaBHOM MEHK HaxaTb
«basa paHHbIX» > «PesepBHast konusi 06asbl
OaHHbIX» > «HacTtporkny. na aBToMaTn4eckoro
CO34aHusA pe3epBHbIX KONMUN YCTAaHOBUTb ranoyky
AaHHOM onuun. 3agaTb NyTb A0 nNanku c
pe3epBHbIMM KOMUAMWU WK MCMNONb30BaThb MO ymon4yaHuio. BeibpaTb uHTepsan
aBTOMAaTUYECKOro CO34aHnA pe3epBHbIX Konuin 6a3sbl AaHHbIX: Hegensa (Mecsu, Tpy
Mecsiua, nonroaa).

Hactpoviku X

MyTb A0 NaNKW C pe3epBHbIMU KOMUAMM:
D:\Disk (D)\KVANT PABOYAA\KVANT3.1.0\BackupDB
VHTepBan CO3AaHWUA pe3epBHbIX KONWA: Hepens v

ABTOMaTMUECKOE Co3zdaHue pe3epeHbiX Konumn
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[na BoccTaHOBNeHUss «basbl OaHHBLIX» U3 PAHEE  [acwcsmwe e psrmem =)
CO3[aHHOM KOMWM HaXaTb B IMABHOM MEHI0 «basza || s susereyo pesepenys onm|

OaHHbIX» > «Pe3epBHasa Konusa 6asbl OaHHBbIXY > || s e EEE T
«BocctaHoBUTL M3 pe3epBHOWM  Konuu», B
OTKpbIBLLEMCS  OKHe  «BoccrtaHoBneHune 6asbl
AaHHbIX U3 pe3epBHOM KONuUUy» BblGpaTb KypcopoM
HYXXHYIO CTPOKY, HaXkaTb KHOMKy «BoccTtaHOBUTBLY.

29.04.2011.cab |29.D‘|.2011 16.44.11

Ans yoaneHns konuv BblBGpaTb KypCOPOM HYXKHYHO
CTPOKY, HaxaTb KHOMKYy «YQanuTb BblAeNeHHYHo
pe3epBHYIO KOMNUIO».

BoccraHoBuTs

6 [lporpamma «loBepka»

Mporpamma «[loBepka» MoO3BONAET NPOBOAMTL Mpouenypy MNepBUYHOM
nepuoanveckorn MNOBEPKM CrekTpomeTpa B COOTBETCTBUM C  YTBEPXKAEHHO
MeTOOUKON B paMkax nporpaMmmHoro obecnedyeHus «KBAHT-3».

7
7

I'Iporpamma no3BosidAeT onpenenntb cneayrume XapakTepUCTUKK:

1. lMNpepen obBHapyxeHUs (XapakTepucTuka He UCNoNnb3yeTcd
B MPUHATON MeTOAUKE MOBEPKU, HOCUT MHOPMATMBHLIN XapakTep);

2. XapaktepucTuyeckasi KOHLEHTpauus (XxapakTepucTnka He Uucnonb3yeTcs
B MPUHATON MeTOAUKE MOBEPKU, HOCUT MHOPMATMBHLIN XapakTep);

3. CpeaHekBagpaTuyecKkoe OTKIOHEHME;

4. Cuctematumyeckasd MOrpeLlHoCTb.

I'Iop,po6Hoe onncaHne pJdaHHbIX XapaKTepuUcCcTtukK npeacrtaBrieHoO B PyKOBOﬂCTBe
Nno aKcnnyataumm n metTognke noBepKn.

[ns 3anycka nporpamMmMbl MOBEPKM HaxaTb B rMaBHOM MEHK Mporpammbl KHOMKY
«MoBepka», B packpbiBweMcss OkHe «[loBepku» npencTaBrieH  CNUCOK
COXpaHEHHbIX NoBepok puc. 40.

= 5
&, Nosepkn @

YaanuTb BolgeNeHHble NoBepKU Hoeasn noeepka

HazeaHue Jata cosnaHna

[laTta MU3MEeHeHua ‘

lNpoeepka

nposepka NPT

Mpenen Ha nponaxe
Mepepen Ha aueTunexe
Mg C2H2

Mg c nob. La B nponaHe
659
655
664

Mg c gob. La B auetMnexe

16.12.2010 13.46.24
22.12.2010 13.13.48
27.12.2010 13.17.03
28.12.2010 14.17.49
13.01.2011 16.13.48
18.01.2011 15.14.48
19.01.2011 15.14.05
04.04.2011 10.41.24
13.04.2011 09.01.12
25.04.2011 12.46.43

16.12.2010 16.40.26
22.12.2010 13.13.48
27.12.2010 14.06.01
28.12.2010 14.40.51
13.01.2011 16.32.22
18.01.2011 15.36.10
19.01.2011 15.44.39
05.04.2011 10.48.48
15.04.2011 10.44.18
26.04.2011 13.11.06

' 3arpysurs

|ﬂaTa MaMEHeHMﬂj € |27‘04.201lj me |30‘04.2011j DUNLTp

Puc. 40 Bwua okHa «lloBepku»
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YnpasneHne QyHKUMSAMU OkHa «[loBepKn»:

Ana 3arpy3kn noBepku BblIOpaTb HYXXHYO CTPOKY (MOABECTM KypcoOp K CTPOKE,
Ha)xaTb NEBYK KHOMKY MbIWK), HaxaTb KHOMKY «3arpysuTb».

Ans yoaneHus CTPOKM WK rpynnbl CTPOK BbIAENUTb KYPCOPOM HYXHbIE CTPOKU
(HaxaTtb knaBuwy Ctrl, nogBeCcTM Kypcop K HY)XHOW CTPOKE HaxaTb FeBYH KHOMKY
MbILWW, NOBTOPUTb AN APYrMX CTPOK He oTnyckas knasuwy Ctrl) HaxaTb KHOMKY
«YaanuTb BblgeneHHble MOBepPKU», NOATBEPAUTL YyaaneHue KHomkon «[ax.

Ons nepemMeLlleHna rno ctpadnuam Cnmcka noBepok NCnosib3oBaTb KHOMKA

. NS nepeMeLLeHns B Ha4ano crnmcka KHOMKu , B KOHeL| ‘

Ansa sknoveHns unbtpa BolbpaTh ycrnosus otbopa: «[lata co3gaHus» noBepku,
nmbo «[lata nameHeHuaA» M OManasoH Yucen B COOTBETCTBYIOLMX OKHaX, HaxaTb
KHOMKY «PuUnbTp».

[ins cospaHnsi HOBOW MOBEPKM HaXaTb [Hesamrosep NS =)

KHOMKY «HoBas noBepkKa».

Ha3BaHue: |HOBepRa npubopa 655
B  packpbiBwemcs ~ OkHe  BBECTU || 1.
. un: Neproanueckashd
Ha3BaHMe HOBOM MOBEPKM W BblbpaTb

Tmn «lepuoagnyeckasa». HaxaTtb KHOMNKY Co3aaTb
«Co3paTtb».

NMPUMEYAHUE: [lepBuyHas noBepka crnekTpomeTpa NpOBOAUTCA Ha 3aBoje —
nsrotoBuTene u npeacrasnaetr cobon yrrybnéHHyio npoBepky
crnekTpomeTpa BO Bcex paboumx pexummax Ha Bcex Tunax
nnameHn. Bo Bpemsa akcnnyaTauum npubopa npoBoaUTCA
nepuoanyeckas noBepka.

6.5 Hactpoukn okHa «[loBepka»

Pesynbtatbl namepeHun 3aHocATcs B OKHO «[lloBepka». Bug okHa «[loBepkax
npencraesneH Ha pwuc. 41.

YnpasneHne qyHKUMSMU OkKHa «[loBepkay:

[ns onpeaenenns KONMYecTBa af1EMEHTOB YYaCcTBYHOLIMX B NMOBEPKE 3aaTb YMCHO
B okHe «Kon-Bo anemeHTOB» U HaxaTb kHonky «OK». Byaet noctpoeHa tabnuua
C KONMWYECTBOM CTOMOLOB paBHbIM KONMUYECTBY JMIEMEHTOB YYaCTBYHLLMX
B MoOBepkKe.

Ona 3arpyskn rpagyvpoBOYHbLIX rpadrkoB MOABECTU KYpCOPp K HYXHOW syeunke
BEPXHEW CTpOKM Tabnuubl W [Baxdbl HaxaTb JEBYK KHOMKY  MbILMW.
B oTkpbiBwemca okHe «[lapameTpbl wn KanubpoBku» BbIOpaTb AnNeMeHT
U npenBapuTenbHO MOCTPOEHHYK KannbpoBky. BbliOpaTb sa4venky Tabnuubl Ha
nepecevyeHMn CTPOKM «Xap.KOHUeHTpauus» un ctonbua ¢ BbiOpaHHbIM Ans
npoBeaeHNsI MOBEPKN dNEeMEHTOM. HaxaTb KHOMNKY «3arpy3nTb napamMeTpbly.
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:-3; Mosepka: "655" @
Ypanute |[poTokon Kon-Bo 3neMeHTOB:|2 & OI(|

Cu, mr/n a5, Pb, :«lr/n "

XONOAHbIA WYM
Xap.KoHUeHTpaLua
MNpegen obHap-HKA

CKO %, D cucT.

CKO %, D cucr. GO LU0
CKO %, D cucr. CLL0C C200
CKO %, D cucr. 000 SO0

5.000 10.00

CKO %, D cucr.

B
\

WzmMepenune

Puc.41 Bwupa okHa «[loBepka»

Ans  ypnaneHuss mu3  okHa «[MoBepka» crtonbua ¢
aneMeHToM BblOGpaTb KypcoOpoM CTOnGeL, (NMOOBECTU | & rpiopneis

o Yaanute | MpoTokon
KypCOp K siueiike C Ha3BaHWeM areMeHTa, HaxaTb MeByio e Moo, .1
KHOMKY  MbIWK), HaxaTb KHOMKYy «Ypanutby > o -

«BblgeneHHbin ctonbeuy .

Xap.KoHUeHTpaums

Ons  ypaneduss 13 Tabnuubl  napannesnbHblx || ofuapsas
ornpeneneHnin Bolbpatb KYpcopoM siYElKy C pe3yrnbTaToM ANs peaakTUpoBaHus, B
Tabnvue napannenbHbIX ONpedeneHnin CHATb KypCOPOM rarioukuM ¢ noanexallmx
yOaneHuo pesynbTaTtoB, HaxaTb KHOMKY «Yaanutb» > «HenowvedenHsie nap.
onpeneneHus».

Ona oynctkm ayenkn B Tabnuue «lloBepka» BbIOpaTb KypCOPOM SYENKY, HaaTb
KHONKY «Yganutb» > «O4nCTKa TeKyLlen SYenkny.

NMPAMEYAHUE: HopmaTuBbl NoOBepKM 3afaHbl B MporpaMmme Mo YMOSYaHUIO.

[Ona nedatm npoTokona MNPOBEAEHUS MNOBEPKM HaxaTb KHoOMKy «[llevaTby.
B 3aBucumocTtn ot npegycrtaHosneHHoro O GygeTt chopmmpoBaH NUCT B BuAe
pokymeHta Word Office  unm  Open Office, KOTOpbI  MOXHO  COXpPaHUTb
nnn pacnevatarb.

Mpu 3akpbiTum  okHa «[loBepka» BCe W3MEHEeHUs W pesyrnbTaTbhl MOBEpKM
COXpaHATCS.
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6.6 NMpoBegeHue noBepku npubdbopa

[ns npoBeAeHWs NOBEPKU MOATOTOBUTbL CMEKTPOMETP K U3MEPEHMSIM U MPOrpeTb
NCTOYHUKN U3NYyYeHus.

1. Co3gatb HOBYHO NEPUOONYECKYIO MOBEPKY.

2. B okHe «[loBepka» 3agaTb KONMMYECTBO YHaCTBYIOLLMX B MOBEPKE 3NIEMEHTOB.

3. Barpysutb rpagympoBO4YHbIE rpadonKu.

4. TMpoBecTn yTOUHEHME KannbpoBOYHOrO rpaduka.
BbibpaTb Kypcopom si4enky «Xap. KOHUeHTpauusi» B ctonbue BblbpaHHOro
anemeHTa (NOABECTU KypCOPp K sYenKe, ABaXKAbl HaKaTb JEBYH KHOIMKY
MbILLIN).

BBecTn 4ncrnoBoe 3HayeHWe CTaH4ApTHOrO pacTBopa Anst YTOYHEHWUS.

HaxaTtb KHOmKy «W3mepeHusy.
MpoBecTn wu3aMmepeHne cTaHgapTHoro pacteopa (2 -3 pasa). B okHe
rpagympoBOYHOro rpadmka oTobpasnTca CKoppeKkTMpoBaHHas Kpwusas. 1o
BENMVYNHE XapaKTepUCTUYECKON KOHLEHTpauun OLEHUTb YyBCTBUTENbHOCTb
npubopa.
BbibpaTtb KypcopoMm HyxHyto syenky ansa namepenHmsa CKO u D cucr.

8. lpoBecTn nocnegoBaTenbHO 3aMepbl CTaHOAPTHbLIX PAacTBOPOB MO MNHATH

Toukam (10 pa3 kaxgyr TOuKYy).

Pesynbtat namepeHuin otobpaxaetca B s4yenke C U3MEPSEMON KOHUEHTpauuen

CTaHOapTHOro pacteopa puc. 42.

~ 0.500(0.491)
1.08%  1.79% |

Puc. 42 Bupg siuerikn namepeHusi CTaHgapTHOro pacteopa npu nposegeHuu
noBepKU

Ecnu pe3ynbTtat BbIXOOUT 3a TrpaHuUbl O0MYyCKOB Oﬂpeﬂ,eﬂéHHbIX METOLMKOMN
NnOoBEPKU, 4YMUCIIOBOE 3HAYEeHWME BbIBOOUTCA KpPaCHbIM LIBETOM.
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MpuMep BbINOMHEHHbLIX W3MEPEHWUIA MPeACTaBneH Ha puc. 43.

Ynanuto Mevats Kon-Bo 3neneuTDB:|2 3: OKl
A
XonogHelid wym 0.00003
Cc=0.1

Xap.KOHUEeHTpauus 0.016 0.054
Mpenen obHap-Hua 0.00057 0.00261

0.005 0.020(0.020)
CKO %, D cucr. 4.32%  1.57%

0.010 0.050(0.054)

CKO %, D cucr.
CKO %, D cucr.
CKO %, D cucr.

CKO %, D cucr.

0.100(0.096)
0.67% 4.13%
1.000(1.002)
0.07%  0.20%
5.000

3.54%

. 1.08%

0.500(0.491)

7.90%

1.79%

5.000(4.862)
0.65%  2.76%

10.00(10.10)
0.42%  1.04%

L [ omewmwawn [ Aer [ awer |
M o1 0.490 0.03923 0.00250
W2 0.485 0.03889 0.00186
M 3 0.496 0.03971 0.00180
M 4 0.497 0.03985 0.00174
¥ 5 0.487 0.03902 0.00259

NzamepeHne |

Puc. 43 lMpumep BbINOSIHEHHbLIX U3MepeHUU B oKHe «lloBepka»
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NMPUNOXEHUE 1

OTknovyeHne npoBepkm uudcgpposoMm nognuMcu apamveepos

B napamertpax 3arpy3km Windows 8

OTkMoYMTE NPOBEPKY UMMPPOBON MOANUCKM Yy [OpaviBEPOB MOXHO B MEHI0

napameTpoB 3arpys3ku. Monactb B HEro MOXHo cneaytlowmum obpasom:

1. Haxate [Win] + [l], B MeHiO napameTpoB, yaepxuBas KHOMKy «Shift»
BblbpaTb BblkntodeHne — [lepesarpyska:

[MapameTpbl

MNaHenb ynpaeneHus

l"Iepcortanmauuﬂ

CBeaeHnsa o KOMMbHOTEPE

Cnpageka

Cnawmn pexmvm

3aBepuieHue paboTbl

Mepesarpyska

Yeepgomnenun Boikntouyenwe = Knaewatypa

M3meHeHne NapaMeTPOE KOMMNbHOTEPA
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2. Boibpatb B MeHw «[uarHocTuka» (BoccTaHoBneHne KomnmbloTepa,
BO3BpaT KOMMbOTEPA B WCXOOHOE COCTOSIHUE WM UCMOSIb30BaHUe
[OMNONHUTENbHBIX CPeacTB).

Buibop aeicteus

[AunarHoctuka
OB/IEHWE KOMNBIOTEPA,
MILIOTEPa B HOIOAHOE
[+ IHHAE KW WCNOAL3OBAHME
AONONHUTENbHLIX CPEACTE

BbIkNOUNTh
KOMIbtoTep

3. Bbibpatb [JononHuTenbHble napamMmeTpbl.

© [lmarHocTtuka

BepHyTb B ncxoaHoe
cocTofHue
Bawwm daiim GyayT yaanenst

JononHutensHsle
napameTpbl

4. BbibpaTtb NapameTpbl 3arpysku (HacTtporika napameTpoB 3arpysku).

afA CTPOKa

K C 0 NPUMEHATL
it

HENoNaaok

BoccraHoBneHne lMapaMeTpbl 3arpy3ku
obpa3sa cucrembl Hacrpofia napasepos Sarpysch

|| Windows
Boc nerue Windows ¢ NOMOLLBIO

da a3a cuCTeMbl bl i ba ﬂﬂﬁl

BoccraHoBAEHWE Npu

3arpyske
YcTpaHeHme HenonaaoK, MeLatoLmx
3arpyske Windows
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5. HaxaTtb kHonky «[llepesarpysuntb»:

© [lapameTpbl 3arpy3ku

Mepe3arpy3ute cuctemy, Ytobbl:
HUNTD BUAEOPEXUM C HU3KMM PaspelseHmnem

« Bectw xypran 3arpyskmn

+ BKAIOUHTS BEIONACHIA PEXIM

«  OTKM0UYUTE OBA3ATENLHYIO NPOBEPKY NOANMCH ADaRBEPOB

«  OTKIO4UTL ParHA 33NYCK aHTUBPEAOHOCHOMD ApaiiBepa

«  OTKAIOUUTL ABTOMATMHECKYIO NEpe3arpysky Npu c6oe cucTembl

Haxate F7 OTKNOUYMTb 06fA3aTeNibHYy0 NPOBEPKY

noanucu ApaviBepoB.

[MapameTpsl 3arpy3ku

ep.

Y0 NPOBEPKY NOANMCK Apaisepos
a»—mspeaonocwoﬁ 3aumTel
W nepesanyck nocae c6os

e knaevwy F10 Ans AOCTYNA K AOTIONHUTEALHBIM napameTpam

e knasuwy BBO/, Ans BOIBPATa B ONEPALIMOHHYIO CUCTEMY

Mocne nepesarpy3kn OC obszaTenbHas npoBepka MNoanucu

OpavnBepoB
OyoeT OoTKM4eHa.
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NMPUNOXEHUE 2

OTKnoYeHue nposepku umdcdposom NOANUCU ApanBepoB B
napameTtpax 3arpy3km Windows 10

OTkntounTb NpoBepky undposon noanucu y apansepos OC Windows 10 MOXHO B
MEHI0 NapamMeTpoB 3arpy3ku. [lonacTb B HEr0 MOXHO crneaytowmm obpasom:

1. BapwmaHnT 1: Haxatb [Win] + [I] , B MeHt0 napameTpoB, BbibpaTb
«O6HoOBNEeHue n 6e3onacHOCTb» -> BblibpaTh «BoccTaHOBNEeHue»:

Mapamerpsl — (m] X

3% MAPAMETPbI

o

Haiitn napametp

=

o

@

v

L

Cuctema YcTpoiictea CeTb 1 ViHTEpHeT MepcoHanmsauma YyueTHble 3anucn
3KpaH, yBeJOMAeHUA, Bluetooth, ycrpoticrsa Wi-Fi, pexxum " B DOH, 3KpaH YyeTHble 3anucK, agpec
NpUIoXeHUs camonete” 6n0KMpoBKK 31eKTPOHHO NOYTHI,
CUHXPOHW3aLIMA,
Q) -l
iy ! 3o
AT \_7
~
Bpema W A3blK CreunanbHble KOHQMAEHLMaNbHOCTD OBHoBACHKE U
PacnosHaBaHue roioca, BO3MOXHOCTU PacronoxeHue, kKaMepa 6e30mnacHoCTb
pervoH, gata SKpaHHbI JUKTOP, LleHTp 0BHOBNEHMS,
cnewyanbHsle 6e3onacHocTb
<~ MapameTpsl - m] X
33 OBHOBMEHUE W BE3OMACHOCTb Haiitin napamerp J3

LleHTp 06HOBNeHMA Windows

LleHTp obHoBAeHMA Windows

ST TS YcTpoiicTBo 06HOBAEHO. Bpems nocneAHeli NPOBEPKU: CErOAHs, 8:26

Cnyx6a apxuBaunn
MpoBepka Hannums 06HOBAEHWIA

BoccraHoBeHve

JlOCTyMHble OBHOBNEHWA BYYT CKauaHbl W YCTaHOBNEHbI aBTOMATUUECKN.
AkTuBauma

MLete MHPOPMaLIMIO O NOTNEAHNX OBHOBAEHUAX?
MOMCK YCTPOiACTBa Moapo6Hee

9 paspaboTunkos JlononHUTEbHbIE NapaMeTpbl
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BbibpaTtb «Ocobble BapnaHThl 3arpy3ku» -> «lepes3arpy3uTtb cenyacy:

<~ Mapamerpst

3awmtHrk Windows

Cnyx6a apxusaLum

BoccraHosneHve

AKTMBaLIMA

Mouck ycTpoiicTea

[N paspaboTuMKoB

¢33 OBHOB/EHME U BE3OMACHOCTb | HaiiTin napamerp 3

LleHTp o6HoBAeHMs Windows

BepHyTb KOMMBIOTER B MCXOAHOE
cocTosiHVE

Ec/v Bl KOMMbIOTEp paboTaeT HeNpaBu/bHO, MOXET NOMOUb
€BpOC CUCTEMBI. Bbl CMOXeTe COXPaHUTb UK YAANWUTL CBOU (alinbl,
v 3aTem nepeycraHosnTs Windows.

Hauatb

BbINOHWTL OTKaT k bonee paHHel cbopke

ECM BaM He MOAXOAWT 3Ta C60pKa, MONpoBYIATe BEPHYTLCA K
npeAbigyliei. Mbl yCTaHOBMM ClefytoLLyto copky no Mepe ee
FOTOBHOCTU.

Hauatb

Ocobble BapuaHTbl 2arpysku

3anycrute cucTemMy C yCTpoicTBa imbo Ancka (Hanpumep, USB-
HakonuTens un DVD-AncKa), U3MeHUTe NapaMeTphbl 3arpy3ku
Windows nnm BoccTaHoBKTe ee M3 06pasa. Balu Komnbrotep
Nepe3arpysuTca.

MepesarpysuTs ceifuac

BapwuaHT 2: Nepesarpy3nte OC Windows 10 ¢ HaxaTon knasuwen Shift

2. BbibpaTb B MeHt0 «[ToMCkK n ycTpaHeHne HemcnpaBHOCTEN Y.

Bbibop 4eNCTBUA

[MpoAoAXnTb

Buixoa 1 ucnons3osaxune Window:

MNMowuck n yctpaHeHue
HEeMcrnpaBHOCTEN

BbIKHOUUTL
KOMIMbOTEP
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3. BblbpaTb «[JononHUTeNbLHbIe NapaMeTpPbI».

© /[lnarHocTtuka

BepHyTb kOMMbIOTEP B
NCXOAHOE COCTOAHME

JlononHutensHble
napameTpbl

4. Bblbpatb «lapameTpbl 3arpy3ku» (Hactporika napameTpoB
3arpysku Windows)

© /[ononHuTeNbHble MapameTpbl

BocctaHoBneHWe

BoccraHoBneHune ﬂapaMeprl 3arpysku
O6paBa CNCTEeMbI HacTpoiika napameTpos 3arpy3ku

Windows
BoccranosneHmne Windows ¢ NOMOLBLIO

¢aiina obpasa cucrems!

3

BoccraHoBneHwe npwm BepHyTbca K
EEUYELG npeapbiayuiei cbopke

YcTpanHeHue HenoNajok, MeLaoLmx
aarpyake Windows
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5. Haxatb kHonky «lepe3arpy3uTby:

© [lapamMeTpsbl 3arpy3km

PHan 3arpysku

WTL He30onacHbiit pexmnm

« OTmounts obA3aTensHyIo NPOBEPKY NOANUCH ApaiiBepos
«  OTK/IOUMTL PaHHWIA 3aNYyCcK aHTMBPEAOHOCHOTO Apaiisepa

+ OTkMI0UMTL aBTOMATUHECKYIO Nepe3sarpysky npu cboe cucremst

6. Haxatb F7 OTKnouuTb o0OA3aTenbHyrd NPOBEpPKYy MNOANUCHU
OpauBepoB,

[NlapamMeTpbl 3arpy3ku

3Ku
3) BKAOUMTE BMACOPEXUM C HU3KUM Pa3pelseHmnem
4) Bxnoumnts 6e30nacHbiv pexvm
5) Bkatoumts 6e30NacHbIN PeXUM C 3arpy3Kon ceTesbix Apansepos
6) Brntounts 6e30NacHbii PEXUM C NOAAEPXKKOM KOMaHAHOW CTPOKU
7) OtkntoumnTs 06a3aTeNIbHYI0 NPOBEPKY NOANUCY ApaiiBepos
8) OTKNHOUMTE PaHHWIA 3aNYCK AaHTUBPEAOHOCHOW 3aWMTbl
9) OTkNOUYUTE ABTOMATUYECKUIA Nepesanyck nocne c6on

Haxmure knasmwy F10 Ana A0CTyNa K AOMONHUTENBHBIM NAapameTpam
Haxwmwre knasmuwy BBO/} AnA BO3BPaTa B ONEPALMOHHYIO CUCTeMy

Mocne nepesarpy3kn OC obGs3aTenbHass npoBepka NoANMCU LpaniBepoB

6yneT OTKITHOYEHa.



000 «KOPTO3K»

YTBEPXOAKO

Oupektop 000 «KOPT3K»

E. M. PyknH
2015r.

NMporpammHoe obecne4vyeHue
aTOMHO - aOCOpPOLIMOHHOro CrneKTpomeTpa
«KBAHT-3»

Bepcusa 3.1.0

FnaBHbIN UHXEHep
000 «KOPT3K»

A. A. Wandep
2015r.

— 2015 -



