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cTeneHI{AoKTopaXHMI4qecKI{XHayI([oc[eul4anbHocTz

02.00.02 - AsalnruqecKat xvrMntr

,{ucceprarlr4oHHar pa6ota Anaprz B.B. nocetuleHa pa3Bplruro coBpeMeHHbIX

MeroAoB 14 cpetrcrB a*aJwr3a, Koropbre r{Melor 6olslrrofr cnpoc rIpH rIpoBeAeHpII4

pyrl4HHbrx, 6lrcrpux aHaJIlI3oB B pexl4Me ((Ha Mecre)), I(aK Ha [pon3Bo.qcrBe, TaK 14

B 6ury rBepAoreJrbHbrx xpoMoreHHbIX Tecr-cncreM. llpegloxeurt HoBbIe

BapHaHTbI reTepofeHHbrx aHarvTnlq,ecKl4x ct{cTeM, cor{eTalouli{e

KoHueHTpHpoBaHLre opraHr4qecKr4x coeAnueurafr Ha cop6eurax pa:luuuofi

npgpoAbr, TaKnx KaK rreHorronl4yperaH, cBepxcurnrufi nonl4crl4poJr, MafHIarrtrtfi

cnepxcruurrrfi [oJrprcrr{poJi, rn4poSo6nsnpoeaHuttfr KpeMHe3eM, oKcplA

aJIIOMIIHH', C IlocneAyroxlllM onpeAeneHueM MeTOAaMA Ontuqecrot',i

MoneKyn{pHofi a6copSgwosHofi c[eKTpocKorrl4l4, Ha[paBneHHbIe Ha pelxeHHe

KoHKperHbrx 3aAarr. Pa:pa6orxa yAo6HbIX, npocrblx cpeAcrB Anq otlpeAerleHZs

oco6esno opraHur{ecKr.rx coeAuueur.rfi B pacrBopax v BoAax pa3nl4qHoro

[poprcxo)K [eHu.t 14 cocraBa 6e: npo6ono4foroBKl4, flBIrflercfr arcmyaLtuuoit u

np aKmuu e c KLt s H errutut oil s a d au eil.

[r4ccepraUur r{3no)KeHa JraKoHnrrHo, Ha 340 crp. Ma[II'IHorrI4cHoro reKcra

6es 6n6lraorp a$uu, BKnloqaer 6onrnrofr o6leu 3KcrepI4MeHTaJILHbIX

i4ccJreAoB aunir., Koropbre HHrepnperplpoBaHbl B I22 PVC., 93 ra6nuqax.Pa6ora

nocrpoeHa He rpaAHIII4oHHo, He BbIAeJIeH B orAenbHyro rnaBy o6:op nl'ITeparypbl,

xoroprtfi pa3MeUeH B fJraBax, B coorBercrBl'Ie c paccMarpHBaeMblMlI B HI4x
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BonpocaMr,r. Cne4yer npu3Harb raKoe pacnonoxeHlle o6eopa cyuecrByroull4x

peruenufr yAaqHbrM H orpaBAaHHbrM. Era6nuorpaSzuecr<ufi cnncox co4epNrzr 549

r4cror{Hr{KoB, B ToM r{r4cJre co6crseHHrtx uy6lraxaqufr. Taxofi o6leu

npopa6orasnofi nureparypbr B[errar'Jrrer, noATBepx{Aaer uy6oxoe fiorpyxeHrle B

Marepnan r{ BcecropoHHee o6cyN4eur4e pe3ynbraroB, o6ocHoeaHHocrb BbIBoAoB H

o6o6rqesuit, cortacoBaHHocrb c [r3BecrHbrMr4 14 paHee nonyr{eHHbIMI4 AaHHrIMH.

llo4po6uoe orucaHkre ycnonr.rfi 3KcrepuMeHToB Lt pacqeroB ro3Borqer

cAenarb 3aKJItorIeHI4e o Bblaoxoit docmolepHocm u pryn bmQmo6.

Kouqenqzq perueHn-rr rocraBJreHHbrx 3aila\i I4 AocrrI)KeHVfl Ilenu pa6oru

BepHaf,, xapaKTepv3yerer.uayuuoti uoeusuoit peureHufi. 3Ha.{zreJTbuoe Mecro B

pa6ore 3aHr{Maer paccMorpeHr4e oAHoro kr3 eaxHefiurux tt nppIHIII4nzaJIbHbIX

BonpocoB TecT*ctrcTeM, onpeAenffo[Ir4x vrx ocHoBHbIe aHaJwrTVqecKI4e

xapaKTepkrervKvr, - Bo3MoxrHocrb ynpaBnteMoro caHTe3a w SopuupoBa]H4fl

xpoMareHToB Ha HocnreJle (e ocHoBHoM, Hd [eHonoJll4yperaHe, |In!'

llpHlreueuNe ilny B KarrecrBe nonv $ynKuLIoHaJIbHoro cop6enra BroJIHe

orrpaBAaHo 14 AoKa3aHo, paccMoTpeHbr Bo3MoxHbte HallpaBneH[t eo:4efrctnu.a,

MeHqroque cop6qrzonHyrc eMKocrb v uz6vtpare.rlbHocrb rvro4uoaql4poBaHHoro

cop6eura ro orHorrreHnro K opraHr4r{ecKr4M coeAHHeHZtM rr HeopraHl4qecK[M

noHoM.

Pe:ylrrarrr pa6orbr rrrupoKo anpo6npoBaHbl B paMKax 36 xou$epeurlufi

pa3nr4r{Horo ypoBHq, aKTyanbHocrb vr npaKTur{ecKat 3Har{llMocrb pa6or

rroArBepxAaercfl noArepxrxoir 7 rpaHroB, I43 Ht{x 6 - P@OI4.

Bo nne4eHurz o6ocHoBaHa aKryanbHocrr pa6oru, c$opMynupoBaHa ee qenb

v 3a1arr4, ueoSxo4uMbre Anr ee Aocrt{x eHLrt. B nepnofi rilaBe orrucaHbl o6lexrrr

r4ccneAoBaHkrfi, Hclronb3oBaHHble B xoAe I4cctIeAoBa:euit peareHTbl, ailraparypa,

TexHr4Ka 3Kcnep r{MeHTa. P eeyl rraru co 6 crBeH HbIX 14 ccn eAo B attvtit npeAcraBJle HbI

s rrasax 2-6.

B nepnofr pe3ynbrarHBliofr rJraBe (rnana 2), r<porvre no4po6noro o6cyx !elnr4fl'

oco6euuocrefi crpoeHufl u csoficrB, npr4MeFIeHlI{ [eHorloJll4yperaHa B KaqecrBe

HocnreJrr vr cop6eura, o6cyx4aercfl, B3aI4Monefi.ctrikre Henao4rl$llullpoBaHHoro

nily c aqaJrLrraqti v peareHTaMn, npeAnonaraloql4e peaKUI4t'I [vra3orvpoBaHvlfl,

a3ocor{eraHr4fl 14 KoHAeHOarrHr,l. O6ocHosaHo o6cyx4eur're v I43yqeHHe

[poMbrrxneHHoro rrpolr3BoAcrBa o6pa:qon Apla3or]IpoBaHHoro n|Iy vr

BCeCTOpOHHe paCCMoTpeHbr v orrTrlMI43I4pOBaHbI ycnoBl{t [poBeAeHI{t

nro4IaSnqI4pyroIIIHX nny peaxqnfi. Kar< pe:yJlbrar - pa:pa6oraHHaq MeroAHKa

BbIcoKoqyBcTBtrTeJIbHofo orrpeAeneHr4fl HvrTpHT-HoHoB a oIIeHKofi lteuraroulero

BrrvrflHvrfl. Solruroro na6opa conyrcrByrounx I4oHoB. Ilpo4evoHcrpnpoBaHbI

orAenbHbre perxeH:zlfl. Infl rrlrrueBoro ananv3a (nanpuuep, o[peAeJIeHI{e Balul/.III,aHa

B o6pasqax caxapa w BaHvrlkr*a Kpr4crannnvecxoro), xort B 3ToM cnyqae



rrpr4Mepbr Hoc{T TonbKo AeMoHcTpaIIrroHHbII,I xapaKTep, HeT cpaBHeHI4t

pe3ynbraroB orrpeAereHu.f, co craHAaprHbIMI{ LrITvr wHLrMV, paspa1oraHHblM4 Xnfl,

3TO|O BJZIA ilpOAyKTOB kI3afaqv.

Cne4yroulas.3 rnasa norr4qecKr4 [poAoJl)Kaer I4Aero o rrtllpoKoM rIpirMeHeHW

yx(e Ar4a3ort4poBaHHoro IIny [,nA orlpeAeneHl4t opraHnqecKl4x coeAnsesa*

pa3nuqHblx KJIaCCOB A HeOpfaHr{r.recKIIX I4OHOB rIO peaKIII4I4 a3OCOr{eTaHHtI.

Z:yveHu BcecropoHHe Bce ycnoBaq w MeluaroilIee BJII,ItH[re MarpaIIbI

anaJrn3r4pyeMbrx o6rexroe Fra auanvrw.uecKl{e xapal(TepvcrwKr4 HoBbIX Tecr-

c14CTeM.

HanpanleHuro rro rrpr4MeHeFrn]o HaHor{acri{u 3oJlora u cepe6pa B TecroBbIX

cr4creMax aBTopa rocBruleHa 4 rnaBa. Ha6op aHaJII{ToB pacIUI4peH Ao

opraHurlecKux coeAr4HeHzfi-BoccraHonHterefi, npllpoAHbIX aHTI,IoKcHAaHToB

(npe4crangTeJrg $nanonozAoB 
- KBeprleri{H, pyrnH, AI,IrI4IpoKBepIIerHH, MopI4H 14

xpusnH), qacrr4rl-oKuc,rrurerefi, ruocoetrwueuvh (uro oco6euso HecraHAapruo).

llo nAesurquofi MeroAonorr{H, rrro 14 B npeAbIAyuIlIX qacr.sx pa6oru, 6olrllloe

BHr{MaHLre yAen{ercs rro,46opy oTITHMaJIIHbIX ycnowrft cI4HTe3a Lt

B3ar.rMoAefi.cteus c alarrvrav^r HaHoqacrI4II (yttwtuwe BpeMeHI,I xouraxra Sa:,

cocraBa pacrBopa, Kr{cJrorHocru, coAepxaH:aA eoehvrHeHl4{-ilpeKypcopa n $a:e

flny H KoHIIeHTpaIIHI4 acxop6uuosofi KI,IcJIorbI Ha BbIXoA uauouacruq).

Orvreuy BcecropoHHee a3yrreHr4e [onyqaeMblx HaHorlacruU coBpeMeHHbIMI{

MeToAaMH rrccJreAoBaHrfl, ycraHoBneHl4e r4x ceoficrg v MexaHH3MoB

B3ai.rMoAeitcteut. Cnoco6rr o[peAeneHnt uplcreaMl4Ha, uHcreHHa,

arlergnrlgcrer4Ha, HeoMnrlr.rua, cylr$ a'r- v nnpo$ocrpar- [toHoB c nppIMeHeHHeM

HaHorracrr4u 3oJiora B pacrBope w Ha flny anpo6lrpoBaHbl rlpu aHanu3e

SapnraqenrlrqecKrrx rrpenaparoB, 6prorornqecK14x o6lexroB, SlzoltorHr{ecKI4

aKTr.rBHbrx Ao6aBoK, o6rexroB nr{uleeofi [poMbluneHHocru 14 BoA pa3Horo rvna.

I-{euHax Anr [paKTr.rqecKoro rrpr4MeHeHr4fl Iausoprtaaqur co6paHa B ra6:r. 4.lI-4.15.

flolyueuuHe perueHl,Ir pacuzprr]oT aHanuTlrq^ecKoe npHMeHeHI4e HoBbIX

Tecr-clrcreM Ha ocHoBe nily v xol,t6unnpoBaHl,Iq krx c opHrI'IHanbHbIMI4 vr

AocrynHbrMr4 MeroAaM[ AereKT[poBaHwn, (rtana 5). B Kar{ecrBe [epcrIeKTI4BHblx

cop6euron Ans pe[IeHru npo6levrr o[peAeneHl4t aHHoHHbIX cI4HTerI4tIecKI4x

[HrrleBbrx Kpacureneft npegnoxeHbl oKcr4A aJ'IroMHHLl tt 14 rvhpo$o6n:apoeauHrIfi

CI4JI14KA|CJIb.

flpuueueuue 6lrroebrx UBeroperr4crptrpyrott{HX ycrpofrcre B KaqecrBe

AeTeKTopoB anaIIWTkrqecKHX npenpauleHrlfi o6cyx4arorcx aBTopoM B

3aKrroqr,rrelruofi 6 rlane. Bca pa6ora coxcKareJlfl HanpaBneHa Ha [onyr{eHhe

a1alrvrv11ecKux cr4creM, AocrynHbrx IrII4poKI,lM c.llotM HaceJIeHI'I t', ta6oparopHtM

caMoro pa3Horo ypoBHt, cnyN6au KoHTponq B peXI4Me ((Ha MecTe)). 3ro

aKTyanbHo I4 cofnacyercr c oAHt{M n3 HanpaereHnfr pa3Br'tkrfl anarvrvlq'ecKl4x



cpeAcrB H3MepeHHfi. ,{ocrynHrre AereKTr'Ipyrcull4e ycrpoficrea - cKaHep,

qn$ponofi $oroannapar v MHHpr-crexrpoQoroMerp - r<ann6parop MoHl4ropoe. He

TOJTbKO npeAno)KeHbr TexHuqec KLr e perue HHr Anr o cyue cTBJIe HI4t AeTe KTpIp OBaHI4fl.

3Tr.rMH ycrpofrcrBauu1 Ho r4 rrpoBeAeHo cpaBHeHr{e aHarurvtr{ecKl4x xapaKTepucrt'IK

ilpu onpeAeneHr4r4 pa3nnrrHbrx coeAuueHnil c r4crroJlb3oBaHl4eM cileKTpoMerpa

au$Sysuoro, o$ucHoro cKaHepa n qra$poeoro $oroaililapara. Baxsrtv, c roqKl4

3peHr4r pacrxr4peHll{ AocTynHocTr{ HoBbrx MeTOAI4K aHaJIvI3aJ flBLfleTofl TO, t{TO

AoKa3aHa anbrepHarr4Ba MlrHt4-c[exrpoSoroMerpa xanra6paropa MoHI,ITopoB

creKrpoMerpy au$Sysuoro orpa)K eHur..

llo Marepr4anaM Ar4cceprarlnr{ ony6nnxoBaHo 104 pa6oru, v3 HIrx I

naoHorpa$un, 2 rJraBbr B KoJrJreKTr{BHbrx uouorpa$wnx, 32 crarbvr, sKtlro'Iaq 4

o6sopa, 1 nateut, 68$re:ncoB AoKnaAoB.

O6tena gKc[eprlMeHTaJrbHbrx AaHHbrx, [onyqeHHblx B 3ToM pIccJIeAoBaHvrLt,

3Har{I4TeJreu. llonyqeHHble pe3ynbrarbr r.rMeror [paKTl4r{ecKyro 3HarruMocrb, Moryr

6rrrr vcrroJrb3oBaHbr s BY3ax 14 HayriHbrx yqpex [etr4flx, pa6oraroulux e o6,Tacru

cnexrpo$oroMerpr4r{ecKux, rnep4o$a3Ho-cneKTpocKorlzqecKl4x Lr recr-MeroAoB

aHantr3a - MocroBcKoM, Canxr-llerep6yprcxov, BlaAI4MI4pcKola, BopoHexcKoM,

KasaHcKou, KpacHoAapcKoM, Cauapcrov, CaparoBcKoM u Ap. rocyHHBepcI4Terax,

BoporieNcKoM rocyAapcrBeHHoM yHr4Bepcr{Tere I{Hx{eHepHbIX texuoltottlfi,

Vlycruryre reoxr4Mvrw ,t aHarrr4'tr4secxofr xkrMkrvr uM. 8.I4. Bepna4cxoro PAH,

Llucruryre o6rqefr v HeopraHr4qecxofr xvMr4a I,IM. H.C. Kypnaxoea PAH,

Irlucrnryre xvluvrr4 pacrBopoB PAH v Ap. Ouu [peAcraBJltror I4Hrepec [nfl

c[equanucroB, pa6orarorqrrx B o6racra aHarrv3a o6rexron oKpy]Ka]orqefr cpe4sl,

pa6oruHxon 3aBoAcKLIX, KJIHHI.IqecKI4x, nr4IrdeBbIX, 3KoJIofHqecKI,IX v

uccJreAoBareJrbcKl{x rra1oparopwit, a raKx(e Apyrl4x yue6HsIx, Hayr{HbIX v

rrporr3BoAcrBeHHblx yvpexgeunfi .

K pa6ore I'IMeerc.f, p{A noxetauwit,3aMer{aHnfr a nonpocon:

]. Hecrconarco o6aeduHeHHbtx 3aMeuaHuil, rcacarcmcn npedcmazneHu.r p%ynbmamo+:

puc. 2.2 cmp. 43 zpaQurc He tt6Ho ompaJrcaem oco6euuocmu usMeHeHufl

uHmeHcunHocmu ompaJrceHun om KoH4eHmpaLluu npulumbtx duasouueebtx zpynn.

Batno 6ut Sonee uaennduo npedcmaeLtmb omu cneKmpbl e du$QepeHquarbHow

eude. ManouuQopMamuleu zpaQuK Ha puc. 2.4. Buteodat (ma6n. 2.5) ue o'aeeuduut

u3 puc. 2.12 dnn l, 2, 3, 5 cnercmpoe. Puc. 2.23 5-d, la)rcHee 3aeucttuocma F om

c., pucyHoK AtaJto o1cyrcdeu. Puc. 3-1 -3.7 .uoctcuo pa3Mecmumb B npunoJrceHuu,

nocKoJtbKy aKKyMy"nupolaHue pqyJtbmamor npoledeuo danee e maSnurle 3.1 u oHu

o6cycrcdeHbr 14ano. Puc. 3.25 - flyqrue npedcmaeumb ypozHeHufl npflMbtx, qeM

epaQurcu c npnn4btMu. Hem doeepumenbHbtx uHmepeanor Ha zpaQuxax. Ha puc.

4.26 He fl1Hbt pa3nuttufl Hct mecm-ruKane dnn onpedeneuun iceJte3a (III) u

duxpoaam-uoHor dnn KoHqeHmparluit 0,3 u 0,6; 0,2 u 0,4 coomeemcmaeHHo-



2.

3aqeAa npedcmaeneuut peaK?4uu Ha dpyzue KoHLleHmpaLluu u 6o3A4oJtcHo Jtu

oemeKmuponaHue omux uoHo6 e duanasoue ueacdy 0-0,3 u 0,I coomlemcmeeuuo?

O6ryee 3a.tuxeqaHue no oQopnneHuro 6cezo meKcma duccepmaquu: nodznaeat u

nyHKmd 3 aK aHLtuG ap mc tt pucyHKa"Mu u maStuLlaJvlu.

?Is6utmoraHoe Konuttecmqo pucyHKoq u cxeM us rumepamypHblx ucmoqHuKo8 B

4 znaee (donycmuuo dna uouozpaQuu, Ho cMompumcn 3anorHeHueM l4ecma 6

dorcmopcrcoil duccepma4uu). B dorcmopcrcoil duccepma4uu He cmoum ydenama

I4Hozo BHuJvteHun oraeeuduoil u ruupoKo u36ecmuoil uuQopualluoL ueoduoxpamHo

o6cyacdaeuoil u npuueuneuoil paHee, HanpuMep, cucmeMd RGB u ezo

zpaQuuecrcoeo npedcmalneHun (puc- 6. I ) -

Hacrconurco cunbHo u oduuarcoeo u3MeHflrcmcfl gKcn,xyamaquoHHble ceoilcmea

duasomupo7aHHozo ITIIV nocne xpaHeHufl dnn yxasauuoti napmuu (madn. 2.3),

Hanpu 4ep, dnn obpas4oe c qucJtarvxu npulumbm epynn B0 u 66 urcuona/2, 6edb rcQrc

ycmaHo1JteHo catvt?lJvx a6mopoM., aKmulHocmb uoduQu4upoeaHHbtx o6pas4oe

u3M eHnemc fl cyLqe c me euu o ?

HedocmamoqHo npodenoucmpupo6aHo npaKmuqecKoe npu.l4eHeHue mecm-

cpeocm7 Ha Humpum-uoHbt cnedoeano 6u yle,xwtumb qucno nu6o MeruanLLlux

KoMnoHeHmoe nu6o peaJtbHbrx npod eodat (eceeo 3 odpasrla npupoduoil eodat),

rcozda KeK dnn nuu4esozo aHanusa u numaeeoil eodut lmo onpedeneuue

Hecpa7HeHHo nailcuee. IlorteMy Hem ap1umpaucHbtx .uemodoe aHa'xu3a peanbHbtx

oStercmoe?

He odcycrcdaemcfl lonpoc o cosdauuu o1pamuuutx cucmeM c KpamHocmbQ

nputuxeHeHun 6onee I. Xomenoca 6ut y3Hamb o Go3Mo)tcHocmnx paspaOomKu maKux

peuteuuil?

Veu o 6.anc Htlemc1 Mano e nruttHue noJ,ruluHltJ'tnupp on u d o H a H a c 6 emono zno LLle Hue

pacmlopoe HV cepe6pa?

Bpeun cpa6amatlaHun MHoeux mecm-cucmeu Sonee 30 uuu, qmo ozpaHultu9aen't

ux npul4eHeHue dna auanu3a (Ha l4ecme)). Karcoeo mozda HasHQqeHue m1Kux

mecm-cucmeq u zde, ua Baru esznnd, oHu Mozym 6wmu nputuxeHeHbl, HecJwompfl Ha

dnumenuuocmb cpa1amateauun? 
v -

VxasaHHHe 3aMer{aHur vl Bonpocbl He MeHfl}or fIpI4HUlInHa[bHopI oouepl

orIeHKH pa6orrr, B r<oropofr Aocrr4rHy"ro w o6ocHoeaHo l4HTepecHoe vr

npaKTl{qec Krr BaxH oe aHaJI I4TULI eCKOe pe lue H l{e.

flolsufi aHarrv3 Aqccep'r'aqrounofr pa6orbl, anrope$epara col4cKareJlt'

co[ocTaBJleHr{e vx AocTor4HcrB u HeAocTaTKoB, nonyqeHHblx HOBbIX ZWanWi't,

npaKTr4rrecKr4x peKoMeHAarywfr,, crerreHr4 HoBt{3HbI no3BonflrcT cAeJlarb cneAy}ouII4e

BbrBoAbI:

O6cyNgeHr4e pe3yJrbTaToB r4 BbrBoAbr cornacyeTcq c nocTaBJieHHbIMI4 3ailaqaMw v

rlenbro.

a
J .

'4
a .

5.

6.

7.

1



AAHHbIX.

5. fuccepraqzl Antpu B.B. rpeAcraBJrrer co6ofi 3aKourreHHyro Hayr{Ho-
HccneAoBarenbcKyro pa6ory, BbrnoJrHeHHyro Ha coBpeMeHHoM ypoBHe c
lpnBnerleHueM coBpeMeHHrIX MeroAoB, $opvrzpyer HoBoe HanpaBneHue
r4ccJrenoBa:g,uit.

6. Co4epxaHrae Avrcceprar\vv coorBercrByer xnanwQrzraur4oHHbrM rpe6onauuxv

nac[opra pa6or no cnerlr4aJrbHocrr4 02.00.02 - AualurnrrecKar xr4Mzfl.

frzccepraunoHHatr pa6ora <<Hoebre roAxoAbi B alarrlr3e MeroAaMr4

oflTnr{ecKofi uolexynxpuofi a6cop6qaossofr crreKTpocKonIan c ucnonb3oBaHr4eM
feTepofeHHblx aHarvTuqecKprx cr4cTeM)), IlpelcraB_fl_seT 3aBeprueHHyro HayqHo-

I4ccneAoBarenbcKyro pa6ory, Koropar coorBercrByer rpe6onauuav il. 9

<<floroxenr4q o npncy)r(AeHwrr yqeHbrx creneuefr>>, yrBepxAeHHoro
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