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MNpeaucnoewne

1 NoJroTOBNEH fanapanuHeiM rocy0apcTESHHEM YHUTAPHEM NREINDEATUENM «BCepoCCHRCEME Hayq-
HO-WECCNEAOBATENSCKMA HHCTHTYT AEMALMOHHEE MATERMAN0BE COBMBCTHD & ABRTOHOMHON HEKCMMEDUECKOR Opra-
HAZALAEA « L lEHTE HOPMUPODSHME, CTAHOADTHIALMN 1M KNECCHBUKALWA KOMNOIMToE NDM ydacTUN ObeenuseHEa
HIOMOWUECEAE N ¢SO NPoMIBORUTENER KOMNOAMTORE HA OCHOBE COBCTREMHOMD NEpesnna Ha DYCCKE A3kl
AHIMOA3LIYHOA BEDCHK CTAHOADTA, YEAIAHHOID B NMyHKTe 4

2 BHECEH TexHA4eCckMM KoMATETOM Mo cTanaapTHsauHde TK 497 «KoMnosuTe, KOHCTPYELMKA 1 Mage-
TTHA W3 HEx s

3 YTBEPXIOEH M BBEOEH B OQEMCTBWE Mpuxkazom $enepansHoro areHTCTEa No TEXHUYECKoMy
PEMYMMPORAHME # METRONOMMKW 0T 5 gekadpa 2097 r. Ne 1881-cT

4 HacToAwMi cCTaHdapT ABNASTCR MOOWPWUMPOBEHHLIM MO OTHOWEHKKD K cTaWMgapTy
ACTM EZ105—00(2010) «CradpapTHan obluan MeToouEa TeEPMOrPABHMMETDHUHECKOrD aHamuaa [TTA), conne-
WEHHOMS © WHhpakpacHeM adanvaom [TRAME R (ASTM E2105—0002010}) «Standard practice for general
technigues of thermogravimetric analysis (TGA) coupled with infrared analysis (TGAYR s, MOD) nyTemM axnio-
YEHMA GONCNHWTENBHEX MONGKEHNMA, pad, cNoB, CobINOK, NOKAIATENENA, KX IHAYEHHE WANKN BHECEHAA 13-
MEHEHWA N0 OTHOWEHWKD K TEKCTY NpWMeHesHoro cTavgapta ACTM, koTopbie BOenekHs KYPCHBamM.

Pasgens (NOgpaigenisl, MyHETh ], HE BEMNIDYEHHBE B OCHOBHYH YaCTh HACTOALLErD CTaddapTa, Npyeege-
Hil B OONONHETENEHOM MPWEose e A

B HacToAwes CTaLOapTe MCKNIDYerHa CoENEa Ka cTadaapt ACTM E168, T k. OH Bl OTMEHEH, 3 TakKea
Ha cTangapTe ACTM E473 1 ACTM E1421, Tak KaK OMM HOCAT CIDAB0HHLIA XapakTep.

HanmekoBaHe HACTOALWETS CTAaH0apTa MAMEHEHD OTHOCHTEMBEHD HAMMEHORAHKA YEaIZHHOM cTadaap-
Ta ACTM onAa npueegeHyA B cooTeeTeTEde ¢ MTOCT P1.5—2012 (nyukr 3.5).

CRE0EHWA O COOTRETCTEBWA CObIMOYHELY HALWMOHANEHER W MERTOCYIARCTEEHHLIX CTAHJARTOR cTaHaap-
Tam ACTM, MCNONEICEaHHEM B HAYECTEE CobITOYHLIX B NEpHUMEHEHHOM cTandapTe ACTM, npreedeks: B 00-
OCHUTENEHOM NRANoFeHIAn 5.

ConocTapneHne CTOYRTYDE HACTOALWEND CTaHAAPRTAa CO CTRYETYROW yEalauHoro cTasgapta ACTM npw-
BEASHD B ACTONHUTENEHOM NpdnoxeH9Hs 08

o BBEOEH BMNEPBLIE

Mpaeuna NPUMENENUR HACMORWE20 cimardapma Yomanoanenk @ cmamee 26 PedepaneHoso 2akoHa
o 28 tora 2015 20 Ne 162-03 « O cmandapmuzayul @ Pocculickod Pedepauuis. Hugropmauus ob ua-
MEMHSHLAX ¥ HacmoRwewmy cmaxdapmy Nyiaukyemcs & exe20dHonM (10 COCMoaHLI 43 T ANS3PR MEKyLLES0
soda) usghopMayUoHRoM Ykasamens rHEguoHansHee CiMandapmers, 8 Uy UansHRET ITEKCTT UIMeHeHLIT
U ACN0asoK — & EXEMECAYHONM LM OIMaLLOHHOM yradamene «HayuoHanssse cmandapmels. B cnyyae
AELECMOMPa [JaMensl) WL GIMMelbl MacMaRiyeso cimakdapma commasmomayiiyes yaedosnaxue Bydem
amyBruKoeano 8 BRUNadiles eiTyCHE OROMECASHOSD WHCDMALUOHHO20 Yrasamens sHayuoHansibe
CMaNdapmi>. CONMEQMoMEYRUas UHhopMayUa. YeedomnosLe U IMENCITE DAIMELANIMCH Makke & Ui-
HOpMELLIGHRON cUCmame ablean MONLIDEEHUA — Ha oduyuansHoM calme Gedepansyoa0 asgrmoimes no
IMEXRUNECKDMY DESVTUDOSFHLID U MemponozUy & cemu Humeprem [waaw.gost )

E Crangaprandgopn, 2017

HacToAwmE CTAHAIPT HE MOKET BeiTe NONHOCTER WK YECTHYHO BOCNDoMIBEREH, THRANKMPORAH W pac-
APOCTOaHEN B KAYECTRE GpHMUMANEHOrD waganra Ged pazpeweHHMs CenepansHone areHTCTREa No TEXHUYeCkD-
Ry DECYTHADOBAHMIO 14 METAON0MIAL

i
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Copepxanue

o~ th LN & b —

NpianoweHue 0A (cnpapoqHoe | OpMIdHAN BRI TEKCT HEBHMHOHEHHbIX CTPYRTYDHBLIX 3NeMaHToR
NprsMeHEHHoMS cTanaapTa ACTM . o e e
Meunoxedve OB (cnpaposHose | CESOSHHA O COOTAETCTEAM COBINOHHBIY HALWMOHANEHELX
M MERTOCYNADCTEEHHEX CTAHOAPTOR CTaHAapTaM ACTM, HCnOnbIoaaH il M

B KEYECTREE SChINOHHBIX B NRUMEHEHHOM cTangapTe ACTM .. .. . ... ...

Meunomedwe OB (cnpaaodHoe ) ConocTagne ke CTPYETYREl HACTOALWErD CTAHEaDTA CO CTRYKTYRCH

NPHMEHEHHOrD B Hew cTanaapTa AGTM .o o i s
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HAUMOHANBHBIA CTAHOAPT POCCHWHCKOWN Q®ENOEPALUMUM

KOMMO3WNTEI NONUMEPHBIE

TepMOorpasi MeTPHYSCKHA aHANKI, COBMELWEHHEIA C AHANKIOM METOOoM
HHppakpacHod cnekTpockonvK [ THAMAK)

Polymar composites. Tharmogravimatrc analysis coupled with analysis by infrared speciroscopy (TGANR]

Oarta egegexdns — 2018—06—01

1 OBnacTe NpUMEHEHWA

HacToRwWWA cTaHnapT yeTadaanueaeT obwwe Tpebosanva K NPoBEIEHMI0 CORMBCTHON KONWYBCTREH-
HOMD KWCCNenoBaHWA NONAMEDHBEE KOMNOSKUTOR METOOAMY TERMOrLABHMET EHYECKOTa aHanuaa {THA) 1 udpa-
kpacHol (MK cnektpockenvd. Gns obosHa4YeHWA COBMECTHOMD WCNONbI0OBSHWA YRAMAHHEBX METSO0B YacTO
Hononkeay:oT abbpesuarypy THAME.

Hacmosuul cmaudapm sawen Hsb Makse NoUMEHes & adanuay doyaux mamapuanos, Mavux Ka
YLUCTLIE OP2aMUYeCcKUe U MEODZSHUHECKLE SRILGCITEA U UX CMECU, MOILUMEDMLIE MAMEPUans (KaK DEaKTo-
MRACTEL &K & MeDMTIAcmbl), 8 MakKe KOMIoNesMb ONA Uy NOUIecdomes, amoyan conk), omaepdy-
MENL, VEKODUMENU, naacmubukamope U np.

2 HopMmaTHBHLIE CChINKK

B HacToAWwem cTandapTe MCnoNsInsaHsl HOPMAaTHEHLIE CObINKK Ha CNeqyoLUMe CTAaHOapTR.

FOCT 27176 MNprbopsl CNekTpansHble CNTHYECKKE. TEDMHAREl ¥ ONPEOEnEHHA

MoOCT P eET21 (MCO 11358-1:2014) Nractmacce. TepMorpasdMeTpus nenumepos. Yacte 1. Oow ke
M PHHL MM

MOCT P 57839 KoMNoawTe nondMepHbe. MAdpakpacHan cnekTpockonka. OOLHe nprsHu ik

MOCT P 57521 KomMnoauTe nondaMepHee. MArdpakpacHas cnekTpockonia. KadecTeeHHbId aHanqs

Mpuuevaduwe — [MNpy NONE30EAHMK HACTORLWKM CTAHOSPRTOM UBNSCoabpEIH0 NPOBERHTE OSRCTENE CCBINOH-
Hilx CTEHOAPTOR 8 WHEODMALWOHRHGN CHCTEME DD NONBIDEAHWA — HE GPWUWENEHDN CAATS PEIEREMEHON SMEHT-
CTEE N4 TEXHAYSCHOMY PErYAMPOBEHM M METRONOEHK B o8t FIHTEPHET KA ND SEEr0OHOMY WHEORMALEHOHHOMY yRE38-
TENE £ HAUWOHANEHLIE CTAHOAPTLG, KOTORLIE onyENUKOBEH MO0 COCTORHAK HE 1 AHBEPA TEEYLUEM rOga. M Nd BeNyCEEm
SHEMECAYHOID MHEPOPMALMOHHDID yEE3aTeNA 4+ HauuoHaNEHLIE STEHGEPTE Y 33 TeRyWME ryg. Ecng 3amMeHed ookl NoHHER
CTEHOAQNT, HE HOTOPER GEHE HEJSTHPOEAHHAR CChINKE, TO PEROMEHSYWETCA MENONLIOBATE JEACTEYHILYH BEQCHK 3TOr
CTRHOSATA © YHETOM BESK BHECSHHBIL B OAHHYKD BEPCAH MIMEHEHHA. ECNM 3aMeHeH CounoyHBIR CTEHOAPT, HE KOTOPRA
OAHS OSTWPOHAHHER COLINKA, T PEXDMEHOYETCA MENANLI0BETE BERCHED 3TAr CTAHOADTE © YEAZSHHEIM BhILLE Ogan yi-
BEDEOEHAR [NPWHATEAL Ecnn nocns yTEEPEOEHME HACTOALLEM CTEHOEPTA B COBINOHHER CTAHOAPT, HE KOTOpRIR DaHa
OATHROBAHHEA CObINKA. BHECEHD HAMEHEHHE, ISTPErMERMILES NONGHENHS, HE KOTOPOE GaHE CCRNKE, TO 370 NONOHEHWE
PEKOMEHOYETCH NPMMEHETE BG83 y4eT8 JEHHDI MameHeEHnA. Ecne coeinoYHeIR CTEHgapT otuerar Gea 3ameHs, 10 nono-
HEHWE, B ROTOROM QAHE COBINKE HA HEM, PEROMEHOYETCR NPVMMEHATE B YS0TH, HE 3aTRarME3HLER 3TY CoObIMKY.

3 TepMKHBI U onpegeneHHA

B HacToAweM cTaHaapTe NEUMEHEHL TepMuHl No TOCT 27178, a Takke cneayiiuqe TepMEuHEl © S00T-
BETCTEYKIWHMK ONpPEdensHAnsMA.

3.1 eeigenfemisid ras (evolved gazs): Modoe BRWECTBO {MNK CMECh BELWECTE), BeOenRowesacs na ob-
paIUA B NPOUSCCE TEPMOrPARHMMETPHUYECKOND MK CHHXPOHHOND TERMUHECKOND aHansaa.

Wanauue oduHansHoR
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MpumesaHwe — BawecTea. supgenfemes obpaigom, MoryT Beite B thopee 1a38, Napa, A3p030NA ANW BISE-
LWEHHEIX THEPALIX 40T, A PETHOCTH HEN0HEHWA TEPMAH $EBLlJENRSMBIE FEds MCNOMNLIYETOR B HACTORLEM CTAHQAPTE
ONA ONpEgeEnEHHA BELECTE WK CMeced nnbod opmel, Begenseselx ki obpazua.

3.2 avanua eppenaemors raza; ABM (evolved gas analysis, EGA). Metog wocnenopadus, NpW KoTo-
pot ONPEenaeTen NPMPoga WWNW KOMNWHEcTBo NETYYHE BEWECTE, BugenaeMsly cOpaIUucH B NPOUecoR Ha-
MEeBadiea No 3IagdaHHol TeMREEPATYPHOA NpSTPasMMe, B 3aBUCHMOCTH OT TEMMePaTYRL MK BPeMEHA.

3.3 npodane BsinenAemoro raza (evolved gas profile; EGP): OToGpasede obwero KonuwdecTea ra-
308, BELJenAenblx B NpOUECoe TEQMOrpaBHMETDWHECKOMND aHANKaa, B JADKCHMOCTIA OT BREMEHH MM TeMmTa:

pATYPEL.

Mpumesadne — Mpa TTAME ganHbi npodmne DACCHRTHIBRIOT, MPYMEHAR aNropMTH OpToroHanvsagie Mpa-
rma-lWrenra (OF W} K 38permcTprpOoBa HEBIM OAHHBIM HRPpERpacHOA conerTpoocskanii. Tak kag O LWL Gwn paapaboras ons
wenofsiceaHdA 8 OBNECTI rAa3080R KEOMETOMREEHK, CORMBILEHHON C MHDPSKDAcHLIM Haneacsd (DUAE), waoiga npo-
Nk BEIDENHEMOND FE3E OWHODHHD HEARIESHT MPOMATONDEMMON BalOEMASKOND raa.

3.4 npodne yHELUHOHANLHOA rpynnkl (functional group profile, FGP)L Orefpakeqde konKeecTea
rasa, BelAeNREMorD B NPOUECos T PMOrPaBMMET PHYECKOrD SHANKEE W COOepHallers onpeaeneHHee diyH kK-
OHAMNEHEBE NEFYNNE, B 33BACHMOCTH OT BpEMEHH KNH TeMNEpaTyDb .

MpaMmeyYaHrme — JIT0T NEOEANL PACCYHTRIEAKT N 3APEFUCTEMROSaHHEIM GAHHEM WHRDAKESCHOR CrakTpo-
CHOFHIA MY TEM MHTEMPWROESHNA IHBSEHHR NOFMOWEHARA B Bebpaddex abnactax cneatpa. D8LMNHD HEROTOPOS KONW-BCTED
TEHNE Npohunad pACCHK BT B pEansHoM Bparedy. DonanHMTensHee npodiine (mo apyran oBnacTas cnextpa) 2a-
YSETYH MOMYT BbiTe PRCCHMTANL] NOENS NPOESOSHRR SRENSHMMEHTA ND COXPEHSHHEIM CNBETPOGEOMMHESEMM GEHHBIM, TaK
KEHK MCHOELIYEMOE NPOrPaMMHes oDecneds e mogobHo Tomy, STo npemedreTca onA FOVE, srorna npodgwns doyHimgeo-
HENBHONA MEYANB OWWETHHD HAIRBANT KPOMATOTPEMMON Y HELMOHAMNBHOR FRYNNEL.

2.5 NoKasaTens KauecTea coBnagenma (hit quality index; HOI): Ydcnesian oUeHEa COBNAOEHHA ITAN0H-
Histx MHPpAKpacHEX CTIEKTRCE CREBHEHWA CO CNIEXTPOM aHaANKIMPYERMOND BELLSCTEA, NPOBSIMMAR © MCTI0NEI0ea-
HHER FIOWNCKOBLD 2FOPHTMOR, ONPEQEtReLLEY OTHOCHTENEH0E COOTRETCTEME CMEKTRaNBHEX AaHHEX.

3.6 npothrne HHAMBKAOYaNLHOro rasa (specific gas profile; 3GP): Ocobei Thn npodiana iy HELko-
HAMLHOA TPYNTL, NEE KOTOROM B BRBpanHoR 0BRacTy CNekTpa HaxooATCA NONoCk NOTMOWEHHA TONLKS onpe-
OeneHHoND F333, TAKOD Kak aMBMUaK MW MOHOOKCHTD YInepoaa.

4 CywHocTs MeToga

Ofpasey, HArDEEASMEIH B TEPMOTDABHMETPWUYECKOA MEYK NO Ja0aHHIH TEMNERATYRHOR Nporpamme,
OELMYHO NPETEPNEBAAT QOHY KNH HECKOMEKD CTYTIEHERA NOTEDM MacChl. BewecTaa, Bul0enaiowwech B BLe A
ITIHX CTYNEHBA NOTEPA MACCH], 3ATEM AHANWMIWDYIOTCA METOLOM MHDDaKpacH ol CNeKT POCHONMK ONA YCTaHDBe-
NeHWs MX XMMWYeCKOrD cocTapa. Bo BpamMa aHanyaa MOMeT NpoRoguTeECA OTG0D QUCKPeTHE Npod Bel0ens-
ERAOT0 r338 WNW, 470 Bones PAcnpoCTPAHEHD, Bbl0ENASMEN r33 MOMET NDONYCKATECA Yepes oborpepasmyw
NPOTONHYIO KKBETY NPK NPOREgEHUA JKCepHMeHTa TTA.

DonyckaeTes HoNonbaceadike NpUBoQoR CHHXPOHHOTS TepsuHeckoro avanuaa (CTA), npedHazHaqe k-
HilX ANS OOMOBEREMEHHOID BRNINHEHAA TELMOrLARBMMETPHYECKOTD aHanksa i guddepeHUHaNsHOR CraHn-
PYIOWEH kanopuMeTprn. Ana oGosHaye A COBMECTHOD NEUMEHEHHA CUHXPOHHOMND TeDMWYSCKEOTO aHan|1a-
TOpa | UHpakpacHoro adanyaaTopa MoenoneayeT abbpeewarypy CTAME.

5 OcHoBbl meToga TFTA/MK

5.1 OBwme nonoxeHKa

Ons asanyaa obpaiuck WoNonNkIYDT O0Ba paanu-<kex cnocoba: othbop gUcKpeTHex obpaiuce Belens-
EMOMD raza |W WCnonNeIoEaHWe oOOMpenaskon NPpOTOYHON KIOBETE. CNEayer oTMETWTL, H4TO TONbLED BTOpoi
crocoh NoAponAET BeINCNHATE PAcYeT NEPoPWNeR BRIJENASMOrD rasa M fyHELWOHATLHOR MPY NNk,

5.2 OT60p BelOenAeMoro rasa

Or8op BRASNSeMOro rasa ARNALSTCA HAMMEHEE TOYHBIM cnocodom nonyvenna TTAME gauseix. B pam-
Kax OQaHHOR MEeTOOWEN BblgenAemMedd ras oTBupaioT s THA-NeYn QUCKPETHEMK ANWKBSTAMH, EOTOPLIE BRO-
CABOCTEWA NOOBEPraKT a-annay. MpK MCNoNs30BaHKK 3TOMNS CNocoSa ooofeHHD BENHD KOHTPONHPOSaTE Kpk-
BYH NOTEPW Maccel THA QNA onpeqeneHitd BPEMEHIA WK TEMNEDATYDsl, NPM KOTopoR Oen npopefEH oThop

2
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npobel. MEaoobpaiHsie npobbl MOKHO YAARNKEATE B OBCTPEBAEMYI0 TA30BYED KIOBETY MANOM obbeMa Ha Bhl-
sone TM asanysatops, aHanWaIKDCeBaTL, 8 23aTEM BeMbIBaTE BelX0OAWMM noTokom TTA, Korga cneqyiowyio 4o-
CREgYEMyHD ANWKBOTY NOMELWAINT B rAI0By KICBETY, NOTOK BHOBL OCTAHABNWERIOT ANA NPOBeNeHHs aHanyag.
daHublii NpOUECT MoXHO OBNEMYKMTE, CKOHCTPYKHPOBAE TEMNEpATYRHYIO NporpamMy THA TakuM obpazom, 4To-
Ol TEMNERATYPA MOAAEPHKMBEANACE NOCTORAKHOW BO BPEMA NPOBEOEHHA aHanikaa oTobpasHol npobsl (MeTog
oryneded). Jonvokaetes oThrpaTe hpasuMy B BMEE KOHGEHCHPOBaHHOH hask NPONYCKAEHMEN BRIKOOALWEND
noToka TOA 4epes pacTEOPUTENE, NOPOWKOOERAIHOE TEELO0E BEIECTRO WK OXNANOISMYID NOaYILKY ONA
NOoOCReayIowers ajanyaa. MudpaspacHan CNesTpOoMETDHA BRNONHABTEA MOHOXDOMATOPOM, CHSKTDOMETDOM
C MneTpoM Wnk MK-Dypee-cnesTpoMeTpoM. OCHOBHBIE METOMAKA MAKPOAHANWIA W KaYECTEEHHOMD AHANW3a
nprecgaTes 8 NOCT P S7230 1w MOCT P 57041,

Tak £aK Npu HCNONBEICEAHMA METOOMKM OTBOPE BROENAEMOTD FA3a KWCCNeyeMeR 0Bpasely cTaTWYeH, To
ONA YIYHILIEHWA OTHOWEHWA CUMHAN LY BPEMA HAKOMIEHWA CNEKTRa MNK YMCNo CNeKTporpamMM Qe yopen-
HEHWA MoKET ObiTe vEenKseHo, OaHaro npr oTEoRe naposoi daisl Bl 0EnSeEMOn0 raaa cocTas Npobsl MOoeT
HIMEHWTECA BCAEOCTEME MEONEHHONS PAIANOHEHHA WY KOHOSHCALMK KOMMIOHEHTOR NEodnl HA CTEHKAX KO-
BEThL [NepROHEYANLHD B TEYSHHE KOPOTKOMD BpEMeHd SOMKeH DeTE NONYYeH ATANoHHBIA CNEKTD, KoTODkRA
MOMHO HCNONeI0EATE AN OUeHKK CTABWUNEHOCTH NPoDkl NPW OaNsHeALEeM GONee QNUTENEHoM 3HaNKNIE.

5.3 AHaNW3 BLIOENAEMONS raia ¢ HCNONLIOBAHWEM NPOTOUYHOA KIOBETE

Hpyrus crocobomM MCCNeAoEAHNA BeIJSNSeMEE ra308 Npl npoeedeHHd TTAMK akcneprmensTa Aana-
BTCA WCNONLIDEAHWE CNEUMANsHEIM OGRa30oM CHOHCTRYWDOBAHHDN NPOTOYMHOR KOBETH. [DOTOMHYID KBOBETY
pacnonarawT B WHppakpacHon ChekTpasarpe Ha nyTd MK nyya. MK soH0XpoMarope W CNexTpoMeTp ©
GUNETPOM 00LIMHD MCNOMBLIYIOT OMA AHANK3a B ONPefeneHHom J¥anaioHe SacToT Bo BREMA NpoBEdgHnA
axcnepamedTa TMA, ECnd ¢ nononk3oBanness darHHbix MK npuopos gonsed BeiTe NONYYeH HONHBIA CNEKTR,
TC BRASNASMBIA TA2 OTHWDEINT NYTEM OCTAHOBEW NOTOKE W DerMCTREpYIOT WHDDakpacHeld cnekTp. B oTnrEne
oT 3THK NpUSopoa, ME-0ypee-CNesTpoMeTel NOABONAINT NONYSMTE NoONHER MK cnesTp 3a KopoTioe apein, He
CKAIMBAR BAWAHKA Ha NPOB0AMMEINA THA JECNEDUMEHT, OPYTAMA CNOBAMM, O30T BOAMORHOCTE HENPEDEIBHON
PErMCTPALMA CNEKTPOE G83 NPUOCTaH0BEN NOToKA BAENASMOTD Ta3a MK Harpesavwka obpaaya.

Ooepivi0n 80 BpeA npoeegedya TTAVEK akcneapusedTa BelgenAemMelid rai avansanpyioT MK cnektpome-
TROM B PEXAME DEaneEHoOMD Bpemadd. [Npr nposegedds TTAMK scnepiManTa TpebyeMoE pajpaweHie no
BRPEMEHA COCTABNAET NPUENMaMTeNnLHD oT 5 00 60 C ANA SOHOW DeTUCTRAUMK CNeKTpankHBX OaHHsIxX. ECiiK
HEOBXROQWAMD NONYYHTE NCNHER VK cnektp, ckopocTe TRA agcnepymedTa Tpebyet nononsaosanya MK-Typae-
CNERTPOMETEoR GNA NOAGeDKaHAA JOCTATONHOND PAIPeLSHAA Mo BpeMeHd. Takke NpuEopel BENKOYEHT B
cedn ROMNLKTER, CNocobHbIR XpaHUTE Bonblde O0LEMBl JaHHLIX CNEKTEANLHOTD AHANK3a AN NoCnedyk-
Wel oGpalboTrd.

HonyckaeTcA WCNoNeIOEATE CNEKTPOMETDE C OMPaHW4YeHHEIMK BOIMOMHOCTAMK obpaboTkk Wnv xpa-
HEHWA OaHHbiX, CNOCODHLE PEMMCTPWEORATE NPWFOOHLIE ANR AHANWIA CNEKTRL BO BPEMA JHCTIEDHMENTA
TrAMWK, Ho He NpegoCTaENRKKWAE BOIMOMHOCTER ONA pacHETOR NpOPHNEd BelanaeMoro rala @ DyHELWo=
HANBHOH TPy,

CHEBMHO NPOTOYHYY KKBETY HANDAMYR COBAMHAINT © CcTemol THA nocpegoTRoM 0BOrpeBaesoi nepe-
SAMLLEE NHHAK, KoMIoHENTE BRI0ENASMOro raia aHanyanpykT Ha BeiXode 3 negeganwei nrHud, Jadsan
METOAMKS 05BEMHD NOABONAET JOGHTECA BhICOKDA YYBCTEMTENLHOCTH ANA GONEWWHCTED aHANKWAWDYEMbIX BE-
WECTE {Ha YPOBHE MHEDOTDasM ).

CnegyeT OTMETHTE, H4T0 NI0GaA METAaNNHYeckan NoREPXHOCTE BHYTPK THA nevy, nepenakwedd NdHKrK
HMW Yana NpoToHHOR KIoBETR MOMET PEaTMPOBaTE © OTAENEHLIMW KNAccamMi BolENASMBIX TAI0E, HANPHMED
AMHHAMK, DBlILIBAA AR PAINCHEHWE. ITO MOWET NPHBECTH K MIMEHEHWAM B XMMWYSCKOM COCTARE BbigEenAe-
monz raza. B atom cnysae onpeienedde Hanu4€ua JadHere BeWeCTea B cMec Gy0eT HesoasmousHbiM. Takyio
CHTYALMIO MHOILE MOMHD ONPRAENHTE MYTEM CPaBHEHMA Npodsna NoTepk Maccel THA ¢ npodunen Bsgens-
EMOTO raza.

Heobxody Mo NEPUoOWYEcHd KOHTRONWDOBATE Nponyckadue MK HanyHeddA H9eped nNpoToHHYI0 BoBeTy
ONA OUSHEW &8 COCTORHKA. Fl3-1a BO3OeicTEWA WCMYCKEEMOK JHEDIMKM Ha OeTekTop [CM. B6.3) BCg MCNbiTa-
HIKWA CNEJYET NPOROGUTE NPW NOCTORHKHCR TEMOSLATYDE NDOTOMHOR Bo0EeTel. PekomesgyeTcs perncTpupoeaTs
YPOBEHE CHIHANA WHTEpdeporpaMmel, IHEDMETHHECKHE XADaKTEpHUCT KK OOWHOYHEX MYHKOB W COOTHOWEHNE
SBEYK NOCHSOYKLLME KPHELIX O0KHOYHEE NYUYHCE (B COOTEETCTEHH C BOIMOMHOCTAMA HCNONbayEMoro obo-
pyaceanka). Npy Hononsaoeadys getesTopa KPT (KaOMWA-DTYTe-TENNYE) DaHHbIE WCNbITaHKWA Takse OyayT
GHECKPOBRaTE YXyOWEHHUE IKCNNYATALMOHHEX NOK3IATENSA M2-33 NOTEPW BaKyyma B cocyge Jewoapa v no-
CHEnyOwWend HapacTaqda Nb0a Ha NOBERXHOCTH JETeKTopa. Kak npamuno, ecns NoTeps NegedaHHoi IHEPTHM
npeesiwanT 10 % obweld aHepri, PEKOMEHAYETCA NPOBECTH OHUOTEY NPOTOHHON KKIBETEI.
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CrenyeT NpoABRNSTE CCTOROMHCCTE, YTOoDK CTADANMIMDOBATE MMM (My4LE) YCTLAHHTE NOMEXOBRE CNEE-
TpaNbHEE COCTARNAKILLME. KOTODRIE ABNSIOTCA PEYNLTATOM aTMOCHe DHOM NOMOWEe KA Ha TpaekTopH|d MK myya
CNEXTROMETRE, HaMMyYKE PEayNeTaTon MOMHD DoBWMTRECA NONHOA NPOOYBKOE ONTHYECKON CHCTEME CRIEKTROME-
TPa CyxMM A30TOM. Kak BapHaKT, B K34eCT e NPAAYBEOUHO [E38 MOMET NPHMEHATECA CYX0A BOT0Y, GOHAKD B 3TOM
CIMYy4AE M3-33 NPWMCYTCTAMA B Boaayxe OMoKCHOa yrnepona DyayT Hatnsoaatkcs NoMEx B 00nacTax NormoweHns ot
2500 no 2200 caa ' v ot 720 oo 620 cv . CnenyeT oTMeTITs, 4T HhdIeKTUBHYI0 NPOOYEKY CNEKTROMETDa MOryT
OBECNEYHTE KOMMEDYECKH OOCTYNHEIE BOANYXOOHUCTHTENEHEIE YOTAHMOBKKY, KOTORRIE YEANAKT BOOAHON Nap ¥ g1-
OKCH yrnepoga. B HesoTopblx NPHEORaK SNTUYSCKYID CHOTEMY TepMETHUIMDYIOT B NpUCYTCSTOMM BINEronormoTUTens,
HO MEM 3TOM MONYT OBHARYHMBATLCA NOMEXH OT AMOKCHOA YINepana v BoaAHore napa (o1 1900 ao 1400 cw ).
Takse neds THA, NEpenasiuyio MWHKI0 1 TA30EYI0 KIOBETY MOKHMO NDOOYRATE FEI0M, KOTODBM HE NOMOWaeT vH-
dpakpackoe ManydeHse. OBsMHG NOWMEHAKT WHEOTHEIA NDOAYBCHHEA F23 [A30T WNH FEnUA), KOTCREIA Na0A0T ©
pacxagom ot 10 go 200 smnivkd, FiHoroa ana npoBeaeHMA XapakTepHEE XMMASECKHX peakUWi HONONbLIYEST OKHC-
MATENEHLIE KWW BOCCTAHOBUTENEHES CLENL, TAKKE KAK EWMCRODoO UM 80nopo. 108 MUHHMAIELNA CRekTpaNk-
Hisld MOMEX MDA NOOroToBKe akcnepuMedTa THAMK veofxalqso cTalinvavpoEaTe Cpegy BHYTPH CNesTpoMETpa,
MEMIA 4 FEI0E0H IB0BETE NEPEN HAYAN0KM HArPeEaHUA 1 CO0pa CNeKTPank R SaHHb. CTa0UNLHOCTE CORME NP
MNPORETEHHM IKCNEDMMEHT MOKHD OLUEHWBATE NYTEM PETWCTRELU MWK IHE DTN OOHOMHER00 CAMHANS M COOTHOLIE-
HAA ABYE NOCNENVIoLIY DOHOMYSERLIY CNEKTROR YeDEd ONPEIeneHHLIE MHTEDEAMNL BREMEHA.

OocobeHHocTH CReKTpa JHOoKCHOa yrnepona v (410 Bones BaxHoe) BOaAHON Napa 3apucaT oT TeMmepaTy-
Piel, MPK KOTOPOH PEMMCTPMEYETCA CNEKTE. IATO MOMWMET CTaTh TRYAHONpeodomumoln npotnemol a TTAMK awa-
NKde, TAK KAK MHOMa 0Gpaigsl NpW Harpeiasky BEOEnAINT 3TH rais . Moxer BoIHuEHY TE He0BXogUMOCTE od-
HADYIMEHAA AT MONEKYT B HAMPETON NPOTOYHOR KOBETE B NPUCYTCTEKK MOMOBCID NOMOWEHUA 0T MONeKkyn
B CMEKTPOMETDE W B MHTepheRce, TEMNEPaTYEE KOTOPREX BN9aka K KOMHATHCH, DCobeHHO TPYAHD NDH 23THX
YONOBAAK NOME3I0BATECA METCOWMEAMM CNeKTPanLHOND BulYWTaHKAa (ca. MOCT P 57941) ona KoMEeHCIHM
NEACYTCTRWA BOOAHOM Napa B CNEKTEe. IHAYUMOCTL JaHHOA Npobness MoMeT OeITE NpooeMoHCTRMpoRaHa
NONEITHGR OBHAPYKNTE NPHUCYTCTEME CREN0BEY KOMMUECTE KaPIoHUNEHOM COROMMHEMUA, KOrNa o CNeKTDe Ha-
BMIoQanTCR NONOChl NOTMOWEHKA W3-33 NPUWCYTCTEMA BOOAKOMD Napa.

6 KomnoHeHTsl TTA/MK ¢ ncnonk3oBaHWeM NPOTOYHOW KHOBETHI

6.1 Mepegaowan NUHKWA

BHYTpeHHAA NOBRDXHOCTE NEepegakiWel NdHuKe OT CHCTEMBl TTA K NPOTCMHCE BOBETE OOMMHI ChiTk
HETIOPWUCTON W MHEDTHOMN N0 OTHOLEHMES K BelQendemomy raay. Mepengamuwan Nu4vA ANA BeOenNsemMoro raja
OOM#Ha HArPERaTECA A0 TEMNSPATYD, QOCTATONHBIX GNA NPELOTELALLEHHA KOHDEHCALMK KEOMMIOHEHTOR Bl 1a-
nAeMors rasa. ObeIYH0 NePeIanwyio NHUHKID KAOTORNSIOT K3 TOHKON CTANEHOR TEYDKM, CHATREHHDN ChEM-
HilM BKNAgLILeM (BHYTPEHHSA TRYOROH] #Nd NOKDLITOHM WIHYTPW QWOKCHOCKM kpemMHA. TeMneparypy nepe-
OA0WER NHHAK 00sIMH0 NOADSEMHERIOT NOCTOAMHOR B TeJYeHKe AKCNEPUMEHTA M3 YPOBHE, MO3B0NAILLEM
NPEqOTERATUTE KOHOSHCALMM M PAIN0HEHNE BENeNAEMEX r3308. ODRMHO MCNONE3YIDT pabodmne TeMmepary-
pel & gdanazoxe ot 150 *C ao 300 °C. TesnepaTypy NROTCHHOR KIOBETE NOLOSKUBAKT HA Heckonsyks Donee
BRICOKOM ypoRHe (NprinaarTensdo 4a 10 "C) onAa npegoTepalla ks KOHOSHCAWHY BEelQENASMOTo rasa.

Mcnoneaceadie chcTeMel TTAMK OnA aHanusa cnowHbix MaTepranos, TAKKK KaKk NONHMEDL WK npW-
POOMED BELWECTEA, NDHBERET K HAKONNEHAID B NepesamLen NAHKA ¥ NPpOToUHOR KIOBETE YITEe Do conepma-
LMK MATEPMANOR, BECOKOMONEKYNADHBIX NOMWMEDOR M NEOYMX BRCOKOKMOAWWY BewecTd. MNepuoduyecxosa
VOANSHWE NAHHLIX BELLECTE BRMONHAIRT NYTEM NpONYCKAHWA BOIMYXE (MNH KMCiopoda) Yepes ropAaYyio ne-
HAIO, OOHAKD KOHASHCALWA BELECTRR B KOHEY HOM MTOME NPMBESOET K YAMEHLLUSHMID MOTOKS ra3a. © 3ToN TOYHA
APEHWA HEODKOOUMO OUMLWLATE MAHWID Nepen Tas, KA OHA NONHOCTEH 3aDbeeToA. KOMOSHCHPORAHHEE Be-
WECTBE MOMHD YOANATE NYTEM NPOMLIBKA NEPEOIMLIENA NHHMM OOHHM WA HECKONLEMMA DACTEODMTENAME,
HANPUMED AUETOHOM, NEMTAHOM KWW XNopodopMom. B HEKOTOD&IX CUCTEMAX NPHMEHAICTCA Nepeaaionme
NHHAA €O CMEHHEIMIA BENAGBLIAMKA, IAMEHASMBLIBE N0 MEDE HEODKOWMOCTIA.

6.2 MHdpakpacHan NPoToYHAA KKBETA

MpoOTOMHYRH: KKBETY ONTHMEIMEVIOT GNA OBECNeYEHKR MAKCHMANEHCH CNTHYECKDR NDONYCKaWed cnocob-
HOCTH, MAHWMWIAUWE DANOKEHWA | NEPEMELLVEIHHA NOTOKa AHANWMIMPYEMOrD rasa, a Takke JNA JoCTIoKEHRA
NAHEAHOMD NOMNoOWEHWA B MudiparpacHol ofnacT. PaiMeps NROTOMHOR KHBETE ONTHMWSMEYIOT ONA COOTRET-
CTEWA JWCKDETHOMY OObemy W CHODOCTH NOTOKA, a Take 0na 0BecneyeH s J0CTaTodHON OrkHEl SNTHYSCKOND
MyTW onA cOopa cnesTpansHex Oadksly C HECDXOOMMEIM [RIDEUIBHKEM NO BPEMEHKA. PeromMeHgyeTcq, STohh
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KIORETA HAMPeRANack 00 NOCTOAHHON TEMISRATYDL, PABHOW MNM CNErka Npessiuawed (ia 10 “C 1und awiwe)
TEMMERATYDY NMEpEIaMiLEd MdHK, SOHAR0 HE CNS0YET NDEBHWATL MaKCUMANLHYIO TEMNEDATYRY, GOMYCHASMYID
NEOHIRogUTENnes, Heodkoamsss OTMETHTE, YTo NOBTODARLWECA WAMEHEHWA TEMNERaTYPRl KIOBETE KW NEpeOa-
L@ MMM YCRORAKT CTAPEHKE YINOTHHTENSA M MOTYT NPHBECTH B BOIHWKHCOREHWIO MEOTEYkK.

HoHUSsl NPOTO4HO EOBETE 3a06BAI0TCA FIK-NpoapayHsiMe CKHAMA MK KOMEMHALMSMA 380KANA ¥ OKHA.
OATHMANSHAR NPO3PEHHOCTE ANA MHERakpacHon WanyYeHWa GOCTHIAETEs NP BWCMONEIDEAMME 0K 13 BpowKga
KANM&, HO 3TOT MaTEDHaNn oHEHE YYBCTBHTENEH K GeHCTBHIO BOOAHON: Napa. B npoyecoe WonoMbIoBaHWA NpoToY-
HOW IBOEETH HEOOoNLLLIKE KONKYECTEA BOOAHOTD NAPa PATLEOaKT NOREDKHOCTH OKOH, BRI3LBAA NAOeHWE ONTHYE=
CHOW NponycEaiolWed cnocoBHOCTA, NoKa HE HACTYNEET MOMEHT, KOMQa TRESYETCA 3aMeHa okoH. TPk NpoBEOEHK
BHAMKIOR CMECERN, COOEPHALLMWY BOMY, PEXOMEHIYETCH MCTIONEI0RATE OKHE, MAMOTORNEHHEIR M3 BOA0YCTORYMBOIND
MaTEpHana, TakorD KaK Ceneddd WyuHEa {ZnSa), ogHaks HeobNogWMo YHHThIBaTS, 4T MCNONbAoRaHWE OKOH 13
METERHANOE © BLICORAM KOMDGHLAEHTOM NPENoMNEHWA, TAKKHXY KaK ZNSe, NPHB0GKT K IAMETHOMY NaaaHAg ONTr-
HECHDTD NPONYCHIHKA M3-33 ONTHYECKAX CEBOACTE TAKMX MaTepHance.

HMcnone308aHne NPOoTOYHOR KIDBETE: NPW BRICOEWY TEMESDaTYRax MOKET NPUBECTH K NOCTENEHHOMY Ha-
PACTAMMED HA CTEHKAX KIOBETE W H3 DKHaX OpTaHWYeckore Kokca. B a70M criyyae NponyckaHye nedipakpacHors
HanyYeHRA ByneT CooTBETCTEYHMIUMKM OBRa30M CHMMATECR. B KoHeYHOM KTOME BOAHKKHET HEoDXOIMMOCTE 4=
CTHITE W BOCCTAHOBWTE ¥3EM NPOTOMHOR KOBETR. PEKOMEHOYETCA BRINOMHATL CHWCTRY NPOTOHMHOR KIOBETEE WM
BOCCTAMORNEHHE OKOH N NAGEHKK IHEPTMA MHDPaKpacHoro Hanyyerna 0o 80 % McxoaHoR MHTEHCHBHOCT .

6.3 OnTHyeckMid HHTepdreAc

MpoTOMHYID KOBETY MOMHD PACTONONWTE B KIOBETHOM OTAENeHWH WHpaKpacHoro cnekTpoMeTpa, Oo-
HZKO NPEeOnoYTHTENEHEE DEIMEWaTe NDOTOYHYIO KIOBETY 8 OTABNBHOM OTCEKE © OPraHM3ayWel obigenesH-
HOMD ONTHYeCKore WuTepdenca. JanHen nATepdeic MoxeT OeTe COPOEKTHpoaaH Takm obpaiom, YTobk
BMELLATE TEMNEDATYDHBIE KORTDONMEREl GNA 0DOrPEEaEMOR NPOTONHON KOBETE 4 NEpedanwed NrHrge. [na
ATOMD CYLBCTAYET HECKONLED NPKHKH!

- OAA NpoBegeHna scnepumenta TTAME MoMio HENONE3IoRaTE JSTEKTOR CNEUHANsHOTT MCNONHEHWA
[cM. 6.4 B cnydae MCNONLA0EAHAA JETerTOpa W3 JeRTepUPOBaHHOND ToHMWWMHCYNedara, OTIHC):

= TENNO, BEAENAIEMoe 0GOrpEBARMON NEOTOMHON KOBETOR, MOMeT DbiTh MAONKPOBAHD OT GCHOBHOR on-
THEW CNEKTPOMETEA ANS NPEACTREPSWEHNA yAyOLWeHrA cTalNEHOCTH CNEKTPOMETRE K3-33 BAWAHAA TENNo=
BhiX NOTOKOE,

= MEwgy oborpeEaeMoll NpoTOYHONR KOBETON W OBTEETODOM MOMET ObiTe PacnONoMEesa onTW4ecKan
aneprypHan Quadparta, GeAcTEYCWan B KA4ecTRe KONOdHoR JHadpands (Ch. NPMMEYaHne];

- OCHOBHOH BOBETHEI OTCEK BNOCNESCTEMM DYOeT JoCTyneH ANs cTaHgapTHexX Hyxd MK cnexTpockonme
Dea HeotXOOMMOCTH YOaneHna oBorpesaeMod NPOTOYHON KIDBETE.

KaK TOnLEo TEMOEpaTYPa NPOTOYHDR KIOBETE NOJHWMAETCA BRLE TEMNEPaTyDhl OXpYHAIOWERN CPpeg,
OHE HAYMHAET WCNYCKATE YEEMWHUBAMUESCA KONKYECTRES WHGPAKPAcHOrD ManyyserHda. JaHHoe danydesns
HE MOGYNHPYETCA CNEKTPOMETDOM W NDHHUMABTCA JSTEXTOROM B BEOE CUrHANA NOCTORHHOTS Toka. Mopx Tem-
Neparypax NPOTOYHOW KICBETE Beile 200 "C CHrHan NocTORHHOMD TOKa QOCTaToMeH ONA YMEHBIWEH WS DuHE-
MUYECKOrO Guanascka peTektopa. B pesynetate Takoro adubekta #abniooaereti CUrkan NnepemMesHor Toka
¥MEHEWEETCA, 8 Habnmgaskbili CNekTpankbHBiA YpoBeHE WYMa yBENHYHMBaETCA. Hanpumep, NoW yBEMNHHEHMA
TEMNEPATYDEl NDOTOHMHON KCBETE OT KOMHSTHON TeMnepatype a0 250 °C ypoBeHe wWyka obeyHs yoBauea-
ETCA. TIonNLIcEATEND PEKOMEHSYETCA NOCTPOMTE MEaddy JABHCHMOCTH MHTEHCHEHOCTH WHTEREparpamme
OT TeMNEPATYPL CBETOACAA ANA MCNONLIoDAHWMA © LEns CPpaBHeHnA. HeroTopee KoHCTRYKUMK npuGopon
BEMFSaI0T B ceha xonogHyko guadiparsy mesty NpoToHHoR KoBRToR M ASTEKTCROM ANA MAHMMUISLMKE KoK=
YECTEA HEMCOYNHPOBAHHOND NOCTORPOMHEND WG PaKpacHOTD WAMyYaHHa, J0CTHMAWEND JeTekTopa.

Mpumeaeyadue — XonogHan guadparsa NpescTaBnAST cobon MeETANNWHECKEA 3KPaH C OTEERCTHEM, TEMNEPSE-
TYRE KOTOPOM NOQOSPH#MBESETCA HE YPOBHE soMdHaTHOR. Mogynepoeadssi nywok MK ceata, pacxoasyMincA o1 NpoTodHoRn
LHOBETE, NOETORHO HOKYCHOYETEA HAE D3HHOW @0NoOHOE Auadpards. XonoiHan avatiparsa iuesEt guamMmetp, cooTast-
CTEVHILYMA OWEMeTPy noeTopHo ciokyomposadsorog myds. Flyuor MK ceera, npoxogmumi wapes xonogHyen auadipamy,
PACKOOMTCH M 38HOE0 (HORYGKPYETCH HA HYBCTEMTENLHOM GNEMEHTE OETERTOPE. XonogHaA guadipara supaHapyeT ge-
TEETOD OT HEMOOVNWPOEAHHOR TENNOSOR SHEQMA, HCIYCKSEMOR HArPSETON NROTOYHON BHEETOR,

6.4 deTekTop WHPPaAKPACHOTD WINy4YeHAA

Ona TTAMMK 0bbiMHO HoNoNbayioT deTerTopm KPT (kagsuia-pTyTe-Tennyp) vnn OTTC (gedTepupoaar-
HetA TpUrAAUMHCYNedaT). JetexTop Ans npopegeHda skcnepumedta TTAMEK BxbnpanT 8 cooTRETCTEHM C
TpefoRaHMAMK K YYBCTEMTENEHOCTH, QHUANA3oHy naMepedka ¥ BuicTponeicTerio. N8 OOCTHEEHHS HAWBEIC.

il
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LIS OTHOWEHKWA CHTHANWYM BamH0, 4ToM QYBCTEMTENLHEIR INEMEHT JETEKTORa NO paIMepy CooTBETCTEO-
Ban XoNOAHsH ouadiparde, BeXoeIHOMY OTESDCTHM NPOTOYMHON KIOBETEL MKW HCTOMHUEY MK nanydeqda, o 3a-
BUCHMOCTH OT ONTHYECKON KoHDHUIyPaUHK CNakTRoOMETEa W MHTephedca.

DOTOPEIMCTORHEIE OeTerTopel KPT BapevpyIoTeR OT BRICOKOUYBCTRMTEMEHEIX YIKONONOCHEIX QETEKTO-
pOB, HAKHAR NPENEN WIMENEHHA KOTODEIX COCTARNAET npuAnMauTensHdo 700 cv™!, No wpokononocHsx ge-
TEXTOPOR YMEREHHON YYBCTBMTENEHOCTH © HiHWM npeaenom 400 e, JeTentopel KPT npeanoYTuTensyHo
NoHMeHATE AN TTAMK 3icnepiMeHToR. B KOTODBIX HMEKT MECTO BuLICTPLIE NOTEPW Macohkl {MpOMCXoDALIME
B TEYUBHHE HECKONBKWE CEKYHO), MNK NPy HeoBXoSUMOCTH WCKMYMTENEHCA YYBCTEBUTENLHOCTH, HANDPMMEaD,
Korga TpebyeTcs NogpobHe MecnegoBaTe NOTepd Macckl meree 1 %, Ona coxpanerna NMHERAROCTR OTBETHOD-
ro ciriana aetestop KPT He cnedyeT akcinyaTHpoBaTe B yonobkAx CEETOROMND HackiWeHA. HENWHERHOCTE
netektopa Dyoer CYLeCcTREHHD OrpAHWHUBATE NPHMEHEHUE METOOHKH CNEKTPANEHOMD BuHUTaHKa. JadHoea
OFDAHMYEHAS MOMET CAHAYATH, 4TO YIKONONOCHLIE JeTerTopsl KPT e NogxogAT 4nA HeKoTopks npubopop
WK npameseHdd TTAMEK. Ona onpegensayis HenqdHelHocTd patoTel geTekTopa KPT docheayiaT chnesTp
OOMHOYHOMD MyYka B oONAcTH, NEXALLEA HMEE CNeKTPANLHOND AMANA3I0Ha JeTEKTORa WK rpa Ukl YyBECTER-
TENEHOCTA. ECNK 3HAYSHWA, NEXALLME HICKE MPaHMUE YYBCTEHTENEHOCTH, HEHYNEBRIE, TO ASTEKTOD dryHELHOD-
HHPYET B HENMHERHDRA oONacTik. B atom cry4ase pexoMeHoyeTch oTPerynnpoBaTe pabodne NapameTpsl Criek-
TREOMETPA, VMEHLLIWME KONHUECTES NPONYCKAEMON K J8TEKTODY IHEDIMK ANA NPenoTELALEHWA HACKILLEHWA |
HEMHHEAHOCT. XOTA JaqHoe ABNEHWE oDkYH0 BCTPEYARTCA NpW padoTe getexTopos KPT, OHO Tale MomeT
BOIHMEHYTE W NDH MCNoNB30BAKAY getektopoa OTRC.

DOetertopa ATMC ofnansioT MeHslUER YYBCTERTENEHOCTED ¥ TDEEYIOT NPMMEHEHHA YME HELLE HHEIX CHO-
pOCTE cranvpoBasun. DoHarko sebop aetesTopa OTMC MOMET CTATL XODOWKMKM PEWEHHEM ANS MHOMOLEMES-
BOMD UCNONLIOBAHKA, TAK KaK O0RIYHD PAIDEUSHAE NO BPEMEaHK ONA PErMCTRALMK CNEKTPOR B JXCNEDHMEHTES
TrAME coctaenqer nopagka 10 c vnK Gonee, a KoNUYECTRO Bu0enAKLUEnIca raaa QoCcTatodHo Ana Nomy-
HEHAR KOHUEHTRAUMA AHANKIMDYEMOrD BEILECTES, NOABONKIOWHE NPOSECTH NONHOLEHHOE NETEKTHROBAHME
BEOSNAEMBIY KOMNOHEHTOR,

Mocxkonexy getektop OTTC mo npuHUMny paboTel ABNAETCA NMAPOINEKTPHYECKMM, 08 YYBCTBHTENEH K
MAMEHEHIKD TEMTEPATYDE B NPUEORE MNK ONTHUYSCKOM HHTEepMERce, NOATOMY NEPES DErMCTRaUWEN CNexTpoR
CReKTPOMETP, ONTHYECEHA MHTEDDENc U ABTEKTOD A0 MEHEl HAXOOMTECA B TEPMKUYECKOM DABHOBECHH. Kpome
TOMD, YYBRCTEBMTENLHOCTE geTerTopa TS CyWecTEaHHD yMEHELLAETCA NP TeMnepaTypax swlwe 30 °C, Tak
kak anesedt OTIC penonapsayercA. JadHol npoGnembl MOMHo HaBemaTe NEK WCNoNEI0BaHHK SETEKTOpa,
OCHALEH HOMY TEPMOINEKTRHYSCKMM OX SO AKWHM VOTRORCTEoM MenNsTeE, MK YCTAHOBEDW Nepa 0eTaKTo-
PO XoNoaHol guadpanel.

7 okyMeHTUpOBaHWe 3IHa4YMMbIX napameTpoe anA THAMK

T.1 Ofwse nonoseHUA

ObopyooBasne, MCNoNEIYEMOe ANA NpoBedeHKa akcnepuedta THRAMME, pervcTpupyioT 8 nabopaTtop-
HOM ®ypHAne. Ecid McnonsayeToea KOMMEDHECKK AoCTYNHDE 0Gopyaoeanme, To Heotxoaumo JadiKCHpOBaTE
HAMMEHOEAHWA NPOUIBOONTENEN W HOMEDRA MOOenah Ana nonyoil cucterel TEAMEKE unk gna MHaMedoyane-
HilX KOMOOHEHTOE. MapameTpel obopy3oBaHAR W NDOTPaMMECTD 0BECNEYEHMA, KOTOPEIE OONKHE BblTh 33-
pErHCTEHpOBAH, NPHBEZEHEl B T.2—7.4. Kpose T0M, QoMMHe BkiTe YETHO W NogpofHo OTMEYEH:l NI0GLIE
MOOHEHEALKK, BHECEHHEE B CERMARBIA MaMeprTenbHisl Nprbop, ocoGeHHD BCn| OHM BNHAINT Ha 3KCIYaTa-
LHOHHLIE XapasTepucTHrR NprGopa.

7.2 NapameTphl obopynosanva (MK)

7.21 TemnepaTtypa NPoOTOYHON KHKBETLI

Temnepatypy NROTOHHOR KBTS NOAOE PHHBAINT HA NOCTORHHOM YDOBHE, YTODLI MUHAMAIWDOBaTE KO-
OSHCALWID aHANKIMPYEMbIX BelyacTE. Boerga crnegyer yHasseark (akTHYeckyio TeMNepaTrypy KBoBeTsl.

T.2.2 Marepuan oKoH, HCNONbLIYeEMbLIX B NPOTOYMHOH K BETE

HeobxoQuMo yEa3WEaTE MATEDHAN OKOM, MCNONLIYEMBIX B NPOTOYHDW KIDBETE, TAK KaK Bro onTHYeCKHe
CROWCTREA BIMAKT Ha Nponyckasde nydsa MK ceeTta.

7.2.3 Temnepatypa nepegarkuwel NAHRH

OfbIMHG TEMNEPATYRY NEDEOAMWER NHHWH NOANEHUBAINT H3 NOCTOAHHOM ypoaHe. CRenyeT yrkask-
BaTk DAKTHUECKYID TEMISPATYDY W MaTEDHaN NePSOaIOWIEA MHAK.

B

Pa3spaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 10/ 24
CTpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-57988-2017



https://gostexpert.ru?utm_source=pdf&utm_medium=58376
https://gostexpert.ru/gost/gost-57988-2017?utm_source=pdf&utm_medium=58376&utm_term=page

rocT P 57988—2017

7.24 [etexkrop
Honwen BeTe Ykazad Tin aeTextopa. [Npr wononeaceadkn getesTopa KPT neoctxogrmo duscpobaTs
HACTOTY MPAHMLE YY¥BCTBMTENLHOCTH QETEKTOpa.

7.3 MNapameTpl obopynosadHna (TFA)

Yonewdoe nposegeske akcneprMenta THA/ME 3aBMcHT OT Ka4eCcTEa NPOBECEHKA TEPMOrPaBHMETDH=
Yyeckwo ananwaa. MogpobHoe onucadde NopAgka paboTe Ha npubope TMA HEe ABNASTCA UENLK HACTORLEMD
CTadgapra. Huwe gna cnpasos TpUBeneH Nepedets BakHe napaMetpos THA, KoTopkie HeoBxoaumMo perd-
CTpMpoRaTe. MogpobHocTik No pabote Wa npuGopax THA npueegeHs 8 TOCT P 56721

7.3.1 TemneparypHana nporpasmma TTA

HeoSxogdMo NoapoBHT onUcaTs TEMMEPATYRHYIO NPOTDaMaty, BRNICYAA, NPW HeotROAUMOCTH, NeprogEd
HAYANBHOW WIH KOHEYHOK 33 080HKKH.

7.3.2 NpoagyeoyHkia raz TMA

HeoSx0dWMo YE33aTe TN CPpedil, HCNONLIYEMOR BO BPEMA NPOBSIEHWR JKCnepHmenTa TMHA, a Takxe
CEOPOCTE MOJAYA NPOOYBEOMHOND rala [MNMKH ). ECNH B0 BpEMA KCNBITAHKEA M3l MEHAKT, TO CNegyeT oTMETHTE
TEMNERATYPY W NPOWEILIEE BUEMA, MK KOTOPOM 3To MPOMCKOGMT.

7.3.3 Macca obpaaua
Jon#xHa BwiTe yEa33Ha Macca 050a3ILa 8 HaYane IKCNepHMEHTa.

7.34 Onncanne obpazua
HeoGxogmmo drkcy poBaTE NogpodHoe ondcaqte XapakTepdcray obpaaua.

7.4 MNapamMeTpil NPOrpaMMHoOre obecnousHHA

T.4.1 DYHKLWA anoanaagnin

Ina MK-Bypea-CnesTpoMeTpoa peRoMeHgyeTcs, 4Tobk Nepen BeHUCIEHHEM CRekTPaNbHBIX SaHHbIX
£ HuTepdoporpane NpHMedsAnack dyHELWA anoduiagn«. MogxofAuwmy SyHELMAKMK anoguialnd AsnaA-
IOTCA: NPRMOYIONLHAA OyHEME, TREYIoNeHaA @yHELWA, cpeaHas OyHELHMA Bupa-HopTosa, dyHryma Xanna-
eHIENA W KOCHHYCOHOHAA dyHEUMA. Ecni nonydesibie CNexTpol HeoBxog Mo CpagHnTE © BHUBNHoTeYHLIBK
LaHHEIME, TO ONA NOBLILGHAA KAYECTER CPABHEHWA DyHELWA an0gMIALUMA NoNyYeHHOMS CREETRa QOrwHa
COOTRETCTRORATE chyHELMK an0oaM3alWe CNekTpa CRaBHaHMA.

7.4.2 CNekTpansHOoe papelweHne

HaxomoeHre Sanaica Memny OTHOWEHAEM CHIHANLYM M WP OpMaLMOHHEIM COOBDKAHWRM CNeKTRa
MPHMECTMT K ONTHMANsHOMY IHAYSHMM CNEKTPaNLHOM pazpewerya gna TTAMEK cnesTpo 4 oy ECnu o=
gaeTcA OeICTpaA NOTEDA MACCH, ANA NORLIUEHWA CHOPOCTIA PETMCTRAUWKY CNEKTRA PEKOMEHOYETCA paspeLle-
Hie 8 cw ! OBbiuio gaHHbIe ANA oTobpankbx o5pasuos pErMCTRMPYIOT ¢ paipeweHten 4 o' Ecnu cnocol
CEopa DaHHbLIX WK Bpasa NCABRCNRET, To ANA O0NerYeHua NWOeHTUGHEALMK KOMNOHEHTOR CREKTDOE NaH ke
MOTYT PETHCTPHPOEATECA © NOBLILEHHEIM DAIDeWe e (2 o™ UnK Beiwe). OcoBedHo aTo NprMeHrMa A
HHAKOMONEKYAADHLIX TAI0E, KOTODLIE XapaKkTepMayoTcA GONbLIKMM KONUYECTROM MONOC MOMMOWeHKR, CooT-
BETCTEYKILMX BRAWATENBHEM KoneBaHuan.

Mps npoeegeqdd cBopa SaHHbIX NOCNe cTagry TRA ¢ HCNoNE30BAHWERM METORA OCTAHOBEM NOTOKS WK
YNaanuveadyA 0pasuos Ang Yeenuqesns MHDOPMALHOHHOND CONEDMANKA CNEKTEOR JaHHLIE ODRYHD PErd-
CTRHPYIOT C NOBEILUEHHEM DaIPELISHWEM, PaBkei 4 o1 B CNyYas KoHOEHCMPOBAHHON A3k KM, KK MAHK-
MyM, 2 cm™ ! — B crydas Nnapoaoi taikl.

7.4.3 PaapeweHre No BpeMeHH

CnegyeT (OMKCHPOBaTE BpeMA, TpefyemMoe GNA NONYUEHWA KAXO0M0 MHOWBMOYANEHOrO CNEKTpa, a Tak-
ME HUCNO YCPEOHARMLIX CHKAHOB.

MNMpuuedyaHunA

1 MNpw cEope gAHHEX B PEMMME PEENEHOD BPEMEHN NPEON0HTATENEHD CYMMHDOEETE HECKONLHD CNEKTROrPEM 33
HEEOTOPEIA NPOMERY TOE BpemaHi, STobs yBenn-Te OTHOWEHWME CHIHAMNMLYM 008 WTOrNear chexTpd. Pasmyscroe k-
MAHBCTED CHNAALIESEMERN COEETROTREMM J8BMCHT OT ONTUMENEHDA CROPOCTH CHEHWPODEAHWA M CHEKTRAENEHOIT DEIpEWS-
HWA EnerTpoMeTpE. B obeiyHom pesume paboTs cEsTpomaTpa nepes CONpEHEHMEM JAHHEE JoNYCTAMD CRNagLIBaTE OT
HEThIPEY 50 OSCATH CNEKTROMDEMM. YEPaqHeHWe CnekTpoe Ha Gonas qrvTeNbHBR WHTEpEENE: MOReT BuiTe BRINODNREHD
npsd aHanyze 0T00paqHeI: NPod 1 ¢ KCNONEIDBEAHLENM ONERALKA No oOpaboTre QAHHEX.
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2 Breigenexne rada w3 obpaiua FEHecTYED NPOHCKDONT HE NPOTAREHMH ONWTEnsHom epemadn. B rakom cnyyae cno-
HEHWE CNEXTPOMEMM MOEeT BbiTe BRNONHEHD ANA GonsWans KONUYecTes ckaHos, Hanparep 100 cnektporpassicnsgp,
ONA GANsHEAWEN YNyHIUEHWA OTHOWEHHA CHHANEYM CnexTpe D83 3HEYMTENEHOR NOTEPH PEIPELWEHKA MO BREMEHN.
370 FHAMATEMNLHD CHYHAET KOVFHECTBO XDEHMMEN JEHHBIX W YOROPRET 1y nocnenyrowyeo oBpabatiy, ooHass BamHo nom-
HHTE. 4TO BPEMA DETMCTRELUMH CNSKTPE AOMMHD COOTEETCTECBATE CAMODH DecTpOR CTAAMH NOTEMW MACCE! AW BEIIANEHHR
razs | NPUBEGHMTE K MHHEAMANEHOMY YEEMHYEHWE BSMBHH MONHOM SKEMERHMEHTE.

7.4.4 Noporogoe aHAYEHHE COXPAHEHHWA JAHHBLIX

B cnyyae npumeHeHiA JaHHoR yHELWKA 3T0 OMHHO BeiTh JaMKCHPOBAHD B NPOTOKONE MCMNEITAHKWA
(ow. B.2)

7.4.5 JononauTensHan obpaboTka

Heobxog Mo QUECHROBATE NPUMEHEHKE K O3HHEM MODEE CrNamueaiowMx 4yHELHE, anmpUTMos Kop-
pekLMy Bas0BoH NUHAA UMW METOOWE CNEKTRANSHOTS BhMHTAMMA. CheayeT noaqoepkHy Th, YTO HeKDTOPRIe Ca-
pHHHEE HIMEDWTENbHEE NpHubopet TRAMEK gaoT onepaTopy Nl OTpaHAHEHHBIE BOIMOHHOCTI KOHTPONA
aTIX PYHELMA. NpM 3TOM NPWEOR MOMET NPUMEMATE 3TH DYVHELWE ABTOMATHHECKK. ONEpatop GOIWEeH 1ay-
YUTE BONPOC, BEMNMCH3ET N NDCTPAMMHSE 0SECNedYe e NPEubopa Takue CnepauM.

8 Nporpammuan obpaborka gaHHeix MK cnekTpockonum

8.1 Oprororanuzauna Mpasma-lWimugra

Mocxonsey DEMCTPUPYETCA KAKAA8 MHTERDEpONpamMMa, C MCNoNBEI0BAHWEM METOHE, HAILIBASMOTD Op-
ToroHanuaagred Mpama-WaaknaTta, MosHG BeICTRO ONDEeSEnNHTE &8 MHQoPMaUnoHRoE Coaepkanke. B pamMrax
OAHHOM MeToO0a HASope MHTepdEeporpamm OBBIYHD PETMCTDUDYIOT Neped Janyckos TrHA, k3K Tonkeo of-
padel NoOMEWAnT B cucTamy THA W cTaBMNuaMpyeTcA noTok NpoayecdHore rasa TRA. 3TH Habope uHTEpde-
porpamMi MCRONs3YVIoT GNA Coagands pASS GaIMcHelX BEKTOPOR, KOTOPBIE NPEOCTARNAOT SAI0ELE NpodHnL
akcnepumenrta TEAME. MNpr nposedeHtd 3KCNepdMENTa Kas0an HOBas WHTepdreporpamma WenonssyeTch
ANA reqepauxdd NogotHor BexTopa. CpapHeHue 3ToM | NoCNEgyiowMs BEETOROE ¢ HabopoM HCKOOHBIX Bek-
TOQCE NMyTew OpToroHANHIaUWH Ja8T BOIMOKHDICTE HIMEDHTE OBLW Y IHEPTMKD HHDPEKDacHITS HAMYYEHIRA 1
KOMHYECTE0 BEWECTEA, BelenaemMort M3 TMA. OKoHYATENEHER PadiHl 3JaEWCHMOCTH MOOYNA BEETORa [HH-
TEHCHMBHOCTH) 0T BUEMEHH NOKA3ALIBALT, Kak 0bwan IHeprud kHppaKpacHoNs HINYYEHWA 33 330aHH0e Bpe-
MA MEHAETCR B TE4EHWE akcnephmenTa. Jankel rpadHs HaaseaeTcq npodunes opToroHandsaund Mpama-
WeargTra (O wnw, yto Bonee nogxoauTt ang THAME, npodmnes Beldensemors raza. JadHesid npodune ng
BHEWHaMY BHAY NogoGeH Nepeoid NPoCMIBoGHDA OT NpoDHUnA NOTEpU MACcH M3 JKCnepiMesTa TTA. Npodune
BEOENABMONG raia obkivHo oToBpasaeToR Ha JKDAHE KOMNEBIOTEPRE BO BREMA IKCNEPHMEHTA M ABNASTCA BAM-
HEIM WHCTRYRMEHTOM NDH MOCREAYHLLEM SHAMNHDE J3HHbIX.

8.2 Moporopoe aHa4YeHHe COXPAHEHMA JaHHBIX

Mow MCNoNLI0BAHKKA YCTADEBLUWK KOMMBIOTEDHE CHCTEM BONBLUOE KONWYECTED JAPErMCTRMPOBIHHBLIX
CNEKTROE BO BPEMA CTAHIARTHOM 3kcnepusenTa THRAMK MoMET NPEBELICHTE EMEOCTE LMEDPOBITD 3ancMUHaK-
LErs YCTROWCTEA KOMNBOTEPA. M3-33 2Tof0 NppamMiiHoE CEECMEYEHME MORET KONTLONHEOEaTE HHIDODMALMH
O ¢ CoXpadATe CNEKTEANEHLIE DaHMBIE TONBKD TOMME, KOMOA HIMEHEHWE WHTEHCHBHOCTH NPEeSLILAET NPen-
BAPHTENBHD YCTAHROENEHHOE MOPOFOEOE AHaMeHlE. B TomM CNyYas, 8cnv KOMNOHEHRT © HHIKWM COASPHAHWEM HE
OBHAPYHHBASTCA B NPOUBCoE JKCNEDHMENTA, COOTRETCTEYIOWWE CNEKTRANLHEIE DaHHLIE COXDAHATLCR HE YOy
Mpk COBPEMEHHEE BMEDCTAX LHDPOELIX JANOMAHAKALWE yCTPORCTE NOPOroE0S SHANEHKE COXPAMEHHA OaMHLIX
WCNONBIYETCA PEIKO, TaK K3k 0beMHD KpaveHde dainos THAMK He npegcTaenaeT npodnebb.

8.3 Mpodyunu pyHELHOHANEHOH FPYNNk

Mockonesy PEMMCTRMPYETCH Ka¥03A WHTE pEOEDOTPAMME, OHA MONET ObiTe TPAHCHODMUDOEAHE O CNEETR
B PEMAME DEANEHOND BEEaLEHN.

BHAMEHUA NOMMOWEHHA B BbpanHex obnacTax cnekTpa MoryT ObliTh HHTEMDMPOBaRE W OTODDaMEHS B
BHae npodevnel BelgenAemars raza. Yacto ona adandsa eebypaoT cnedyowse oGnacTd MHpakpacHons
CREKTRA ¥ COCTEETCTEYIWME Wi Y HELMOHANEHEIE TDY ML

= BANEHTHBIE KoNEHaHMA HEHACKILWLEHHOR ApoMATHHECKoN ceRan C-H . .. ... .. o7 3150 go 3000 cm1;
= BANEHTHBLIE KONEDaHHA HaCkIWeRHOR ceRan C-H .. ... .. . o1 3000 oo 2850 cm- 7,
- paneHTHeIE tonebarma cBRaN C=0) o e as o1 1800 oo 1650 oM
= BANBHTHBLIE KonebaHuMa caaan C-0. . oo Lo i e ot 1300 a0 1000 oM.
g
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CnenyeT OTMETHTE, HTO YXKAIAHHEIE NONOCKH MOMMOWEHWA HE COOTBETCTEYIOT BOEM BOIMOMHEIM dyHKLNO=
HaMNbH=IM MEYTNEM, KOTOPBIE MOTYT OCYLLECTENATE NOMOWEHWE B ATHX MNKW Opyrix ofnacTax cnextpa. CooT-
HECEHWE NONOC NOTNOWEHWA JOMKHD BelTh NOOTEE PHOEHO C MCNONEACDAHMEM COOTEETCTEYIOWMY STAMOHHLIX
BELIECTE.

8.4 Mpodnw HHAMBRAYANLHOIS rala

Ceobei TN Npodungs yHELMCHANBHOR TRYNNGLl BOIKMKEET, Korga esbpadsas obnacTe cNekTpa cogep-
BT NONOCH ROMMOLLEHWA TONBKD COHOM OTGENEHMT rasoob pasHoro KoMNoHeHTa. Jadibia Npodkni Hadbiaa-
ETCA NS HnNem HHAWBHGYaNLHOr rasa. NpasknbHbli BebOD YacTOTHEY AManasoHos NoIaonseT onepaTopy
HEJABMCHME KOHTRCNWPORATE NPOUSCC BHJENEHWA HECKONLEME BaMHBY rasos. HeobioarMo NoaqepiHyTe,
COHAKD, 4T0 ANA YoREWHOMD NPOBEAaHHS TAKOND AHANHIa OEWIaEMEIE M35 # HX XapakTeDUCTHYECKHE YaCTo-
Thi MOMMOWEHAA OM¥HE DbiTs XOpoWwo $apecTHsl. Hike NpdeeqeHs MCnonsIveMele cliekTpansHise cinacty
ANA MHOKBHOYANEHBIX FA30H

= DMOMCMIE VETBEINMTA. ..o i o s Vo e im0 s 3 3 i e aor 2300 oo 2200 o7
= MOHOOKEH YITIELOME . o o ot e m e et e e e et e e e e e e et e e e e e e o1 2200 oo 2080 cym™;
= BRI BRI v s e R L e T s e e e e S o1 1950 go 1800 cm™ .

CNegyeT aTMETKHTE, YTO YEAZaMHBIE NoONOCE NOMOWeHKA CNeKTPpa He COOTEETCTBYIOT BCEM BOIMOHH biM
HHOMBHOYANBHEIM E33aM, KOTODRE MOMYT COVILECTRAATE NOrmowesde B 271 ofnacrax cnekTpa. CooTHe-
CEHME NONOC NOMMOWEHKWA JonsHs GbiTe NoQTESOWOSHS © MCNONLICBEAHWMEM COOTBETCTEYIOLWWE 3TANOHHbIX
BEWECTE. BOIMOHHOCTE HCNONBIOBAHWA NPOodHNed HHZWEHMOYANEHOrD Fa3a BOIHWKAET M3-1a Toro, 4T0 BOD
MHCTIE TEA AKCNEpHMMEHTAX BbIJENAKTCA HUIKOMONERYNADHLIE A3k, TAKME KAk OWMOKCHT CEpbl, SMMHAIE 1
GHCHMOR @20Ta, 8 JONONHEHKE K NepeqCneMHbIM PaHes ralan.

8.5 CnekTpancHbii NOMEK

OEedHo wens THAME skcnepiMedTa CoCTOMT B MOSHTHMKSUHE HNK ONEPESENeHMM KNAcca paani-HbIx
KOMNOHEHTOR, KOTOPRE BRIGENANTCA B TMA akcnegdMedTe. CneayeT, ogHako, NoHWMaTe, 49To THAMK sk
MEPUMEHT 0B LIYHO NDHBOONT K 0SpaioaaHdio pAOE BEWECTE. ITH BELIECTEE 1a4acTyI0 BROENANTCA B oMo
OEHOR MMM HECKONBEMY BIANMHD NeperpRBaoWMxch rpynn. ¥MenatensHo, YTobkl npodune TemnepaTyp, Wo-
NoONB3YEMBIl 4NA NEOBEAEHWA TERPMHYECKOND aHANAIA, NPHMB0OKMN K XOpOWD DAINRYMMbIM NOTEDAM MAaCCkH.
YacTo BuQENASMbIE FAdk BKNKYAT B CR0A GONBLLIOE YHCNO YNeHoR FOMONOrMYECKDrd DADA MNK PAS CNak-
TROCKOMMYSCKKY HEMOSHTUDALMDYEMEX BRLECTE, HANPUMED YIMEEOOOP0008. B 3TOM CNYYaE MAKCHMANEHER
PREIVNETAT, KOTOPLIA MOKET BhiTh NONYYEH, — 3T0 MOEHTHEMKALNE KNOYeBEK yYHELMOHANEHLIX TRYIN B CMe-
CH BuldenAessX Talon.

CRexTpbl NOMOWeHMA QN8 NECEESEHHA NOWCKa BREWDAINT HA OCHOBAHHK WCCMEenoBanna npodivnei
BLIGENASMOND raaa, @yHEUAOHANSHOA FEYNNE KK HHOABKAYANBEHONS FfAa3a. © NOMOWGEK OOHOND WITH HECKO k-
KM NOMCKOBLIX ANTODUTMOR OTOEMNEHEE CNEKTRE CRaBHMBRNT ¢ GUEGNHOTEK0N DK G2300 DaHHBIX 3TAMOHMHLIX
CNexTpoR. 3TH Badbl GAMHEX 0GRIYMO NOCTOAHHO XPaMATCA B OUMPORAHHOM BUOE Ha OUCKE KOMNLIOTERa.
ANMopUTMbl CPABHEHKA BblGAKT CRWCOK CNEKTROE, KOTOPME HaWbonee GNUIK0 CORMANAINT CO CNekTpos ob-
pasLa, | KNaccHUUKpYeT 3TH CNEKTPRl B NOPALKE CTENEHK COBNAOEHNA. KDoME TOM, HEKOTOPLIE MOWCKOBIE
ANMOPUTMEl 02T BOAMOKHCCTE BRINCONHATE CRABHEHWE ONpeaenaHHi ODNacTeM cnexTpa, 4 He BOero Chek-
Tpa Uenukon. Takus obpaaon, cnekTpansHee NoMesd Ma-a3 IarpRisaioilus npuMeced B apyrdx obnactax
cnexTpa obpasla We OKadblBaKT CYLWUBCTREHHOM BNWAHWA Ha PEIYNETATE NOMCKEa,

HeoGxoaMMo NoaYeskHyTe, 4TS HA DEIWNETATEl ABTOMATHIMPOBAHHOIS NOWCKS HENEIR NORAraTeLCA KAk
Ha DEe3CropopOYH0 NEABMNLEHEIE. 3TO YTEEDHASHWE BEPHO B OTHOWEHWY HHEDAKDACHOH CRekTpOCKOnHE B
Lenocw, Ho GNA cneddandcTa, JaddManwesroca TEAME, ocobeHHo BasHOo NOHWMETE 2T0 Wa-3a GOonbWoro
CRNOASMOID YMCNE COBMECTHD BhlQENASMBIX rA3on. Nowck Boerna OY0eT BrOanaTe B KAYSCTEE HaMITyYLUEn
COBNAJEHWA CReKTD OTOeMNEHOMD COSUHeEHHR, oCobeHHD BCNnM MCNoNBE3YeTCA Bala AauHeyE CNeKTPoOR Napos.
Hanprsep, noW WCCNegoaaHdd nondMepa, Takoro Kak ByTaguweH, CNokHas CMEeck BHOSNASMEIX rA308 JacT
SYCPEOHEHHEIR: CNesTR. [MporpamMmma CReKTpansH oD NOKcKa MOMeT COOBIUMTE, YTO HAMMYYILMM COBNANEHH-
en AnnAeToA 1-0yTeH, HO OH MOWET He DkiTh OCHOBHEM komMNoHeHToM. JadHas npobnema MomeT OulTe pé-
WEKHa MyTEM MIYYEHMA NOKAIATENA KAYACTEA COBNAIEHMA AN HECKONBKMX NEPBRY CoRNageHwit. Ecnm Gyner
ChHapYHEHD, 4T0 OHK D4eHE BNA3E, OOCTOBEDHOCTE DEIVNETETOR BYOET HHMIKD,

Cpend apyrdx NOTEHUAANeHEY NPOLNeM, BAKSIOWNHE HA CReKTpanke MR NOMCK, MOSHO OTMETHTL Che-
OVIOLME. HANHYME OLWIKDOK KN CREKTPANBHEX NOMEX B CNExTpax 0 6338 faHHLX, TEMISPATYPHEIE DaanKJYKa
MENIY CNEKTPOM 0BRaILa W ATANOHHEM CNEKTPOM, DaINWUMa B MIMYSCKOM COCTORMMH MEXOY CNeKTpom
obpaizua | IAPerdCTRMPOBAHHBM ITANOHHEIM CNEKTROM, OTCYTCTEME COOTERETCTEYHMUEere obpasya B Daae
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OAHHEX 1 HHIKOR OTHOWEHKE CHMHANILWYM ONA KIMEPEHHOTD cnekTpa. CneunanycT No asanyay Bceraa non-
WEH NPOBESOATE PEIYVNETATE NOWMCKA, BHIVANEHD COABHMEAS HaWGOoMNEes COBNAANLWME CNEETOLl C KA kbiM
CNeKTRoM OSpasua,

BamHbiM NApamMeTpoM, KOTOREIR A0meeH DTl YUTEH NDM BRINOMHEHHH CNEXTRaNLHOTD NOWNCKE, ARMNAGT-
CH NMOMCKOBEA anropiTs. BeBop NOWCKOBOIS anropMTMa IaRUCHT OT YeTKOCTH Nonoc NoMollg A B CNekTpe
0BpaIUA W ATAMOHHOM CNEKTPE M3 DAk gadubi. Tak KaKk QOCTYNHO HECKOMBKD MOMCKOBRX ANMODHTMOR, TO
AnA HPPeKTHEHOCTH OCYLWECTEASHKA CNEKTRANLHMOND NOMCKA BAKHD NOHMMATE, KAK KAMORIA M3 HAX pagoTasT
CO CNekTpoM 0BpasUa W ATANOHHLIM CIEKTROM.

MoMCKOBRIE ANFOPMTME, TAKWE KAk ANropUTM JEKNMAA, NOCHeAs8aTENEHD CONOCTARNAKDT CRBKTD C KaM-
ObIM EMEHTOM B33kl JaMHbIX. ANTOPKUTM JBKNMOE YYUTRBAET OTHOCUTENEMYI0 WHTEHCWMBHOCTE, opMy ©
HACTOTY HaMGOA NOMOck NOTNOWEHA, HO JENaeT OCHOBHOWR YNoP HE MHTEHCHEHLIE, LWWPOKME NONoCH! MRo-
rnowesra, B TTAMWE akcnepimMedTe anropyTi JEsnMia noneseH, Kordd B bei0enAcibiy raiay osWEasTcA
APHMCYTCTRME OTHOCHTENEHO KDYITHEDE MO K.

Mpn cpapHeqdil NDOWIBOOHOR CNEKTpa © NPOWAB0OHON KAMOOro ANeMeHTa Gaskl DaHHblX AKLEHT T
NAgTCA Ha YAcTOTk NUKOE yaKuk nonoc. Modee CMeleHMA YACTOT NUKDE MENay cnekTpame obpaala u a7a-
NOMHBIMA CHREKTRAMA NDWBE0YT K HECOBNAOEHWAM NPKW KCNONLIGBAMMK ANTOPKXTMAE NOMCKA N0 NPOMIB00HEM,
OOHAKD OAHHEIA ANrCpUTM MOMET NPOABRNATE KDAWRHION YYBECTEMTENLHOCTE, KOfNa BhIOENASMEE Madkl BKNIG-
4aKT B cefA HebONsLUIKE MONekyNsl, TaK KaKk DAL TAKWK FA308, Kak, HANPUMED, METAM, 3TAH, UHAHOR0ASRO0S |
XNOPORCOODCD, XAPAKTEDHIYETCA HANWHHUEM B CREKTPAX YIKKE NHKDD.

WupoEo pacnpocTpaHeHHoli NDAKTHKDNR ToNsI0BaTENEd SENAETCA COA0AHWME CRoWX COGCTEEHHLIX Gaa
OaHHERX, COOSPHaLLAY CNEKTDE 0DPEIU0E, KOTOPBIE OHW NNAHAPYIOT aHANWIKPORATE perynapHo. MNpegnoyTie
TENBHD NOMYHATE CIEKTPE NPK TEX KE YONoBKER, KOTOpEE npumeraioTch 8 TRAMEK skenepumente. HanGone-
LUVIO BARHOCTE MMEOT rfadkl, NpegcraenAmwwe cobofl HebonsluWe MOonekKynkl, HANpMMEeEp BoORHON nap. Hx
CReKTpR CCoDEHHD WRCTEMTEMEHE! K TEMIEDATYDE, W NOATOMY NPEONCHTUTENEHD BENIOYATE B 8a%kl JAHHEIX
CMHEKTDE ATWX rA308, 3aperdcTpUPOBaHHLIE NPY ONpegeneHHoR TeMnepaType NPoTOYHMON KOoBETR, KOTODaA
HononsayeTos B BonbwuscTae TTAMK arcnepasesTon.

Mpume«aHne — Bais CNeKTpanbHb GaHHRE HENFIOTCR KOMMEIHECKE QOCTYNHLIMK,. [INR asansia naposor
chaze metagos THRAME ranbones nogxonRT Basel QaHHLX, COOSPHALME CNERTPE, 3EpericTRMpOBaHHLIE 4R ra3oobpai-
Hblx 0Gpazuoe. CNEAYET, OOHAED, NOHWMATE, 4T0 3TH CNEKTPSL DEMACTPUPOBANKMCE NPW TEMREpATYpS, Hawbones yoobHoR
AnA cozgatens a3 gasHex. [ns nery-Hr: cosgiHERA obeHBo MENoNE3YETOR KOMHETHAR TEMNEPATYPE. HD COSOMHEHHA
T HA3KMM JEEMEHRS M HEOKLEHHEN NEPOE MOrYT BWOCNEQOBaTECH B 0DDIPESASMON KIDEETE ANF yEENWHEHHR NOMIOWEHWNA
BHAMMINDYEMOM BSLSCTES 00 NnpEasMnepon ypoesA. Npr TTAMK poHneHenpoRaHHoE azbl DaHHbIE DDsHHO CONoGTae-
NAOTER CO CREKTREMK, 38PEMACTPMPOESHHEIA A KOHOEHRCHPORaHHRIE oBpaagoe. OnA meToguswe aTiopa Bk genRemMors
ra3a Npd BHENWES BELLSCTE B ROHOEHCNPOSAHHOR (D36 Sa4ACTYH MOUKHD MENOMEI0EATE HaMHoro Boned obwnpHme Gasel
OEHHLL ATANDHHLX CNEKTPOE BEWECTE B HOHOSHCHPDEAHHORA (haza, nonyHeHHRE METODaMH NEpeccoBadnp Tatneror o KBr
W CYCNEH3MA B BEABNWHOBOM MBCNE, A TAKNEE HEXOTORBIMI OPyTAMK.

B.6 CnexkTpanbLHOe BLIYHTAHWE

DaHHbiit MATEMATAYECKWA HHCTRYMEHT HCNONLIYIOT ONA NOBLILUEKWA KayecTea cnewtpa obpaaua. Oco-
AEHHD JaHHLR METOD MOOXOOMT, KOMA BslENAKLIKECA KOMMOHEHTE rA3a NepespeIBAT Apyr apyra. B nau-
HOW CHTYAUMN EOHLBHTRALMA NEPEHPEBAOWNACA BhQENAEME KOMIOHEHTOR JOMMHE MEHATLCR, YTO MOEHD
ONPEAEnHTL, CPABHWAAA HECKONEKD CEKTPOB, NOMNYYEHHBLIX 33 HEKOTORLIA MHTEPEAN BPEMEHH. BeiunTaHwe
NpaBHNEHD BRIGRaHHORD CRNEKTRa MOMET OaTk CNEKTP aHANUIMPYEMOrD BELBCTEA © MUHMMANEHEIME HOME-
XAMH OT NPOHMK BeERAI0WMNCA KOMNCHEHTOE. TamM 0bpasom, MoMeT BeiTe nonyued Honee penpeIsHTa-
THBHGIR CNEKTP OTAENLHOMS BEIENASMOre aHANWAMPYEMOTD BELLECTEA, GOHAKD, BAHHOR METOOUKON chedyeT
NENEICBATECA € GONBLOR CCTOPOKHOCTRIO. CNenyeT cCTEperaTsch TOMD, TS B PR3YNETATE HENDABMITEHO Bli-
MOMHEHHONT BEMATEHAA MOMYT GETE NOMYYEHE HEBEDHEIE PEIYIETATH, 0COGEHHD BCNW SAPETHCTPHPOBaHHLIH
CNEKTD AMEET HU3KYH HHTEHCHBHOCTL.

MpW BEMNOMHERRY NocHeEyIoweR oBpaboTka DaHHEX MOMHE YCTRPAHNTE CNEKTDANEHEIR NOMEXA B CNSk-
TRE aHANWAMPYEMOMD BEWECTEA W3-33 IArPAIHAMLIMYE KOMNOHEHTOE, 3TANOHHLN CNeKTp 3arpAaHAKLWEnD
KOMMOHENTS ANA MCNONLICEAHKE B METOOE CHEKTRANEHOMD BEMHTAHMA MOMET BkiTe NOMNYYEH NYTEM WOCHEe-
O0BAKWA CNEKTPOE, CoBpaHHEX B DaINHYHOE BPEMA Ha Npodvne BwgenAemore rasa. Ecng eHTEHCUBHOCT L
IAMPAIHARIOLIEM KOMNOHEMTA He MEMABTCA B TEYEHME AHANKIE, HANDHMED NDK NOCTOAMHOM YDOBHE COMEpKa-
H{A BOORHOMD Napa 8 NPOOYESHHOM rase, TO ATANCHHEIR CNEKTD MOMET SETE NONYHEH B MOMEHT NPOBEIaHHA
JHCNEPUMEHTS, KOMGA B NPOTOHHOR HIDBETE HE NDUCYTCTEYIOT BhlOBNAEMEIR Fa33k (CM. NpHMedande). Ecnu
NPE0NoNaraeTcs, Y4To KOMNOHEHTEH BblIORNAKTCA NOCAE HAYENA NOTEPKM MACCK!, TO 3TOT NPOLUEST MOMHD Ha-
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BrHOaTs NYTEM BeHMTAHMA CREKTPA C MOMEHTA HaYana NoTeps Maccs!. JNA NonydeHna NRaBunsHbX Peayb-
TATOE METOAKKA BEYMTAHUA TREEYET HAMNKMYMA BblCOKOR KEANUgWKAUKK B YacTi 0GpafioTE SaHHbL, 8 TaKe
MOHUMAHAA NPOLUBCCa TEPMHYECKOTS AHANMAA N BOAMOMHOMD MAMHYECKIrD COCTARS.

MpuKedadne — CnegysT NO05EPEHYTE, 4TO NPH BENOMAE3I0SEHUA SNMPHTME C NOPOOELIM IHIYSHAEM COHpaE-
HEHMA SaHHBE (K. B2} Hensaa ByoaT nanyHuTe CREKTps NornowsEHns 0ns oBnacTen Ba080i NHENK © UENEK BhiMariHe-
HWA BRMUTEHMA CNEXKTPOE, TAX KSK B 370 BPEMA J3HHLIE HE COXPEHANWCE.

Ecnu cnerTpel aHanMInpyemMsx BRIWECTE COOeEaT IHAYMTENLHLIR TOMEXY OT BOOAHCOIO Napa MM Ou-
OKCHOA YINEpooa, TO MMEETCA BOIMMKHOCTE BRIYECTE ATANOHHBIA CNEKTD OOHOMD M3 ATHMX Nk ofoux Mewan-
WM KOMOOHEHTOR {CM. NPAMEYAHAE ). ODSEYH0 2TH NOMEXH HAGMIOZaNTEA Takse B obnacTk Bazoeoll NHHKMK
TrAMEK, Takkum 0Bpasom, aTanoHHENA CNEETD MOMET DbiTh C NErKOCTRE NOMNy-eH BENMan obnacTy BegeneHKua
AHANMMINPYEMOTO ra3a. HekoTopeie NPOrpamMMel NOIEONAKT ABTOMATHYECHM YOANATE CNEKTLANEHLIE NOMEXA
OT ATHX KOMMOHEHTOR,

MpuMedaHHe — BaxHO MMETE BOZMOMHHOSTE OTNWHETE, EDIGE TEMNSEPATYRE BOOHAHOID NARE, BNARMKILETD Ha
CNEXTE, BNE3Ea & KOMHATHOA, T. 8. OH SENASTCA EOMIOHSHTOM NPOAYEDSHOIT @aag MK SnexTpomaTpa, My cooTeeToTRyeT
TEMNEPATYESE NPCTOYHOA KKIBETHI. T. . RENSETCA KOMNOHEHTOM BoOSNREME: rasoe. Hax ykazano B 5.3, CNekTp BOgAROMD
Napa “yYECTEHTENEH K TEMNEPATYES, W NONETHA BRINSCTE ITANOHHLIE CREKTD, 3PEMACTPHPCAZHHER NPW OPyIDA TEMNepa-
TYDE, NDHEEAYT K MNOXAM DEIYNETITEM,

Mpy varpeeaHud obpaaua 3a4acTyid BeOENAKTCA CNoMHBIE CMack razos. OcobeHHD ATo OTHOCHTCA K
CNYHaAM HATPEBAHWA B MHEPRTHOM cpene. Jawe ANA OTOENLHON CTYNEHA NOTERK MACCh!, XaPaKTE PUAYIOLLYSH-
CA CHMMETPUYHBIM MHKOM HI KDMBOR NPOWABOOHON NOTEPM MACCH, BhlGENACMEIE 83k MOTYT MEHATECA 8
MPOUECCE NOTEPN MACCH. 3TO MOMET DkiTe Bwapado pAnow daktopop, Takux kak obparuan peakuywd raaon
¢ ofpasuom, 1 MOKET 0aTes NPOMECCHOHANY BaXHYI0 MHBopMaLMe. [NA HCCNedoBaHnA TAKOTo cny4Yas cne-
GYET NPOBOOWTE NPOUSCS BRYKTAMWA CREKTPOD, BAATRIX B PAINAYHLIE MOMEHTE! BPEMEHK HA CTYTIEHM NOTEDK
MAGCCS,

9 CraHgapTHbie oBpazybl

Jna nposepyk xapakTepycTiE Npubopa |1 noucka npobness, BoadMkawkx ¢ MK cnesTpoMeTpom, cheTe-
WMOH TTA | ONTHYECEHM MHTEDDEACOM, PEryNAPHD HEODXOOWMO MCNONBEI0BATE CTAROARTHER obpasey ona
HCTBITAHKA. JalHbie HCNBITAHHR TAKHE NOMOTYT ONPEdeEniTe JACoOPEHWE Nepedaiwen NHHWY WA Npekpawe-
HAE MOTOKA F333 N0 KaKHM-TO HHEIM NPHYAHaN. Kawiuii pal 1echxoaimMo TOSHO BOCIpoHIB00H T NapaMeTpid,
npHeederHbie B pasgens 7. OakTHYECkHA HCnoNbayersd obpaiely W KOHUSHTRAUKA CMEcH NS WCTLITAHWA
DyOyT 3ABMCETE OT TUNA NPCECGUMOND aHanKas. BaxHo BHOnpaTs oOMH HoNeTaTeNsHsR oOpaley « nponaso-
OATENAR, KOTOPBIA MCNONB3IYETCA NEK YCTAHOBKE NPUGOpEa, 8 TAKKEe O0WUH MonBTaTenbHER 0bpazely «3akaz-m-
Kan, KOTODbIR BROWpasTeA W3 Matepdance, Hanbonee YacTo MconedyeMblx B nabogaTtopyin.

McnbitateneHs i 0Gpased «NpoWaecsadTenas obkidydo NpegeTaenaeT cobol NpocToR BEWECTEO, KOTO-
pOE O8MOHCTPHPYET HECKONLED XOPOLWS DE3NWHUMEX NOTEPE MACCH! B ManaioHe Temnepatyp THA. ObbidHD
Takkmmy ocOpa3uamy ARNAKNTCA OHCANAT KaNbUMs, NeERTaEMMOPaT cyNepaTta Mmegn W kapbouaT kaneywa. Obpa-
e NOOoOHOMD THNE MOKHD KCNBITHEATE YepEd ONPEqenEHHLIE MHTEPBaNE BPEMEHK W MOEHD MCNONLI0EATE
ONA KORTPONS YpoBHA Wyna THA, oTHOWEeHWA crrHaniwym HMK cnesTpoMeTpa, CRopocTH NOTOKA raaa-HooHTE=
Na W GNA HIMEDEHWA BOeMEHH 33Na30blBaHKkA, HAGMOZaeMOro MERDY KDHEOH NPOWIBSOHOA NOTERK MACcck: M
EpHEORH Npodbind BbiQenaesiord rasa.

MonbiTatenkbHblit 0Gpaiel «3akaidnkas obkiNH0 NEedcTaeEnqeT cobol MaTepuan, KoTopbiE npW Heob-
AOOMMOCTH MoKeT BblTh © NErKOCTL0 NONYHEH B BOCNPOMIBOAAMOH ropme. B nobasneHHde K MaTepyanam,
YEAIAHHEIM pades, Wwe OOHM MaTEDHANoM, NEXMEHMMEIM ONA TOR UWank, ARNASTCA CTEapaT LUMHKA.

Auanya TTAYEK creapata LWHEa, HAMDEEIEMOMD B aTMocBepe a30Ta, NoXatblBaeT HeoGbHHoE Nope-
genwe. Martepyan nhnasuTcs npd TeMnepatype NpuinHanTeneHs 120 °C W BoldenseT Hebonsluoe Konddve-
CTE0 BoasHOoro napa. MNoTeps Macckl MoxeT OeiTe HBODCTATONHOR ONA oTobpame A Ha kpuBeci THA, HO oHa
SON¥HA Bhi3mBaThE palm4umoe nornowelke 8 MK obnactk cnexkTpa. Takwe NnoTepw Macckl W BhlGEMNeHne
raza MoryT ClyMWTe B KA4SCTBE MCNLITaHKWA ANA ONPEReneHdA YYBCTEBMTENLHOCTH. MK NpoOortsetng IKc-
nepusieHTa HabnoaaioTcA DEe AHIYMTENLEHEIE NOTEPW MacCk., NpuMepuo 380 “C 1 440 °C. DSe oMY CEA33HE
€ NOTEPed CTEaPMHOE0R KMCNOTel {OCTABNAA OHCWL LHHKE), HO CNEKTPLI OBYY NOTePs MACCH painkyanTcA. B
cucTeme TTAMME ¢ 3D dekTHEHEIM HATpEBAHHEM Nepedarleln NEHAK Ha NepRoM aTane NoTepk Macckl obpa-
IYHITCA Napki CTEAPWHOBOH KHCNOTEH, B TO BPEMA KaK HA BTOROM ITaNe NOTERHM Macchl HEKSTOROE KOMWYECTRD
CTEAPMHOBON KACNOTE BuIQENASTCA B DOPME 3I00IONR. ITH KOMNOHEHTE XAPAKTE MUIYIOTCA NOMMOWEeHAE M
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KapBoHuneHeEN rpynn B MK oBnact cnexTpa cooTeeTcTEeHHO npu 1780 1 1717 cm'. CucTema, MMerwan

NpQonemy, CEAIEHHYK C X0NOOHBIM YYECoTKOM B NEpedaler NHHWE, He Gy0eT DeMOoHCTPHMPOEaTE Nooch
NOrMoWeEHWA Npr 1717 oM, Tak KaK 80podont ByOeT KoMASHCHPOBATHCA B NEDEdA0WER MHHNN.

Meousdypa HCNLITAHKWA JONKHS NOIBONATE OCYLWECTENATE PErHMCTREUHIO HAKW PACHET Chegyiolwky 0aH-
HBlX, OTHOWEHWA ChrHaniwym ana WK cnektpa, cnektpos voneTyeMors chpaiaua, 3apersCTpMpoBanHBbIX B
PEMWME DEANLHOMD BOEMEHH, OTHOLEHHAA CHMIHAN WIYM ONA KPHB0HE NOTERW Macckt TTA paaHULB BO BREMEHH
MEHOY MHEaMKA Ha rpadiuke NpoHaBoaMoH NOTEDH MaCcck M Ha NpodKTe BeIOENAGMOTD Fala, a TakKe NpoBo-
OKT ke COABHEHAE WHPWHEI NWESE NPOWIBoARoRA Kpeteoid TT M Kpreci npodona BelGENASMOND raia.

10 NogroToeka obpazyos

MogroTopka obpajuoe 4NA paanddHeix MeToqnk TEAME sasuckr oT obnacTi NpiMeHeEHHA aHlaninaa.
MpedMyLLECTES W HEJOCTATEW KE#O0W METOOW NOgroToEkd obpaiyoe NpyMeefeqs B pasgens 5. Ol MoryT
BT yHTEHBI NRK ONDEIENEHMY NYHLE KoMOKHNpOBaHHCTO METoOa palgeneHu s 1 cOHapyeHna JNA KoH-
KPETHOND AHanWIa.

3arpyaka o&pazua B THrenke TEA MOMET BulasaTte HeobXoONMOCTE WABMEHEHHA THIMR M3 NeYn M Becos.
STO NOIBONKT aTMOCHEDHEM ra3as [BoJAROMY Mapy W OHCKCHOY YINepoga) NpoHHEHy Ty B Neds, Beckl M
rnepeganwye NdEdo. Ecne 8o spems TTAMWK akcnepuMenTa TpeQyeToA WCCNBAoBEaHWE ITHX r33cs, To No-
TpebyercA Npogyexa CHCTEMEl B TEHE8HWE OOCTATOMKOND BpEMEHW 40 Toro MOMEHTA, Noka Cpeda B cCHCTeMe
TrA, nepaJalei NWHWE 1 ycTpoicTee ana oThopa obpaidoe He 0CBOD0AMTCA 0T 3THX radon. MoaTomMy Tes-
nepatypHan nporpamsia TTA QomkHa DONYCKaTe COOTBETCTEYIOWES BPEMA Ja0epwEd, Hanprmep 10 med, Jo
HaHYana NoBEILEHWA TeMNeEaTyphl.

Mo TOW ¥E NpWYHHE, YTO NPUEEIEHA BEILUE, HE CNEdyeT PerMcTPHROBEaTE WCXOOHEIR cnekTp doHa WiH-
DpAaKpacHors MANyYYeHHs, MoK JaHHBIE A3E, CO3ga0WLKe NoMexy, He ByayT yaaneHsl NpogyeKon W3 CHCTE-
nib THA, nepedanweid NuHKik 1 yeTpocTea ang otBopa obpaaucs. MNpy HELOCTATONHOM BOEMEHE 3300 PHEM
CReKTPRI, PETMCTPMPYEMEE BO BDEMA IKCNEDHMENTE, BYaYT NoKasHBaTh CTRHLUATENLHOS NOTMOWEHWE H3-38
BOOLI H JWOKCWOA YIMepooa, Tak K3k NpogyeoYHsld raa TTA ByOeT cTAHOBWMTECA YHLLe.

Ananis TTAME WHpOoKS WenonNbayeTod ANS KaMeDeHHA CCTaTOYHbIK WM JaXBaYeHHBLIX DacTBoDMTE-
Ne, TakKx Kak Boga v NeTysHe Opraqw-ecsre pacTeopuTenk. B atom cnykdae NnpedsapUTensHan Npogyasa,
ONACAHHAR paHes, HE WCNONLIYETCH, NOTOMY YTO, Kak TONLKS Meds DYOEeT JaKpeiTa, NeTYyHHe Naphl HaqdsyT
BEOENATECA Wa obpaada. PoHoELIR CNekTp HEoEXogrMD JaPEMiCTPYROBATE NEpE] JarpyIkon odpaiua s Th-
MEMs AMA CHCTE M, OYWILeHHON Npogyakol, npu 3ToM THAMAK akcnepiMedT HadquHainT cpaty Nocne Iarpy M
oSpaiua.

KonuacTao obpazua, Tpebyemos ONs HCCNelosalke BedenAeiisly raI08, 3A8KCHT OT pAROA DaKkTopoa, |
HACTHOCTIA OT OGBEMA NEYKA W BEMWSHHSL NOTEDH MACCHE, CONPOBCKIANLIEA BEABMNEHKNE KCCNENYEMEEX 3308,

Becel gna TrA O0SbMHS YYWBCTBHTENBHE K MAKDOrDaMMOBRIM NOTEDAM MECCce, Npd aTomM ME-Gypee-
CReKTpoMeTp sMoweT chHapysnTe B 10—100 pas MedblLIEe KONMYECTBES napa. Bnaronaps aToMy MEeTOOWES
TrAME HACTONGLKD YWBCTEWTEMLHA, HTO BROSNASMLIE A3k HHOMDE MOMYT BuiTe oOHaDYHEHE! My Tak TIATENE-
HOMG wocnegosaHdA MK cnekrpa, gawe ecnik TTA #e 3adMicH poBan NoTepH Macokt.

Mpk CYEHE MaANLIX NOTEPAX MACCH THMENE THA MOEET BblTh 3AN0NHEH NPAETHYECKH NONHOCTRRD, BCAM
TpedyeTcA oDecNeYMTh HYBCTRNTENLHOCTE K HHIKAM YPOBHAM COQEDMAHNA NETYYHX COBIMHEHIA,

Mpl HoocnegoBaHry 02paiuoe, XapakTeprIyiolMyEca NOTEPRA MACCH, NPEBRLLAMKILLEA HECKOMLKD Npo-
LUEHTOR, HECDXOAMMS WCNoNE30BATE OTHOCHTENEHS HeBoNbEWDe KonwyecTeo obpaiya. 3ITo NOAsonAeT Nog:
OepsHBaATE YOOONETEOPHTENLHOE OTHOWEHKE CWIHaNWyM Kak onAa npdSopa TTA, Tak ¥ gna ME-Oypee-
CREKTROMETRA, COHAKS NPEOSTEDALLEET NEPEH0C CRARWKORM SOMBLULME KONWHECTE NETKONETYYS I 1 Moy TIeTySng
MEOOYETOR YEDEd NEPEaaI0WiyIo MFWHM, 02 OHK MOTYT CEOHOEHCHPOBATLECA M BLI3EATL 88 3ACOPEHHWE.

11 KauecTeeHHan wHdopmaymna

B npouecoe TTAME wedparpacHsii cnewTpoMeTy OeRcTEYET B Ka4acTas JeTeKTopa BelOenAeMoro rasa.
Mpy Mcnone3aosasd ME-Oypee-cNEKTRpoOMETEa SNna cHopa gaHHbly B peankHOM BoeMeHd MoryT DuiTe momy-
YEHE paanuuHie Npodiung,. KOTOPRIE NOMOTIINT Npd NPpoBefeHMd aHandaa. Npodunk BROenseMors raia,
KOTODBIA MMEBET CXOACTAO ¢ NPOMABOOHOR KDMBOH NOTEDL MACCHI, MOMET MCHOMNLI0RATHCA ANA 0GHaDYHEHMA
daitnoe CNEKTROCKONMUECKMX JaHHLIX, COOeQMAMY CHEKTDLl Kamaore komnoxedTa. Mogobusi ofpasom
NECdene OyHELKMOHANEHOR TPYNINGE MOEET MOMOHE CANSKTUEHO OBHAPYHMTE COROMHEHKE CO CNELWdHYECKIN
PYHEUHOHANLHOW FEYINod. Tak K3k paindYdsie SyHKUACHINEHLIE TEYNNGE NornowanT AHEDakDacHoe 1
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NYYEHHE & DAINAYHEIME YACTOTAMA, NPOhAMK YHELROHANEHON FDYINL, CIEHEDMPOBAHHEIE DNA Da3NAYHbLIX
GUANAICHOE YACTOT, MONYT NOKAMIBATE W RAZOENATE NDOUECCE BhlIEMNEHAA HECKOMBKWE KOMIOHEHTOR,

PeroseHdyeMisin Warcm e npodecce THAMK aHanydaa ABNASTCA CNERTRAMNBHAA WEEHTAMESLMA DY TEM
MoMCES No Dase gamHb. Hanmydwne peayneTared SyoyT onyues, ecni QRandeckoe CoOCTORMME 3TAN0HMHbIX
COOMHEHRHN, MCNONEIDBAHKKLIY ANA Co0a0aHMA Daik JadHsX, CORMAgAeT ¢ GUANYECKMM COCTOAHMEM aHaAM:M-
IHVEMOTS BRILECTEE, TO 8CTh ATANOMHEE CNEKTRE Napoaod daik COARHUBRAINTCA OO0 CNEKTROM AHANWIWDY-
SKMOre BElecTEa B napoba chasze. B qyacthooTy, TTAMEK cnekTpe BeWECTE B Naposoi hase SonuHe cpap-
HHBATECA CO CHEKTPAMKA M3 Dadk 0AHHEK, JADerHCToMPOBAHHBIMA ONA rainobpaidbiy ITANGHHEE BEWECTR
W, B MeanesHoM Ciydae, npd Gnuakky TemnepaTypax. MoaobHeM obpasos HAUNYYIWWE DeayNeTaTE NOMCKa
ANA aHANWMAMPYEMBIX BRILIECTE B KOHOEHCHPORAHHON daze ByayT nonydYexs NpWM MCNonNk30BAHMK CRPABoYHOR
Daze JaHHEY BEECTE B KOHOeHCHDoBanHol daae.

Ina Bonee HAAEKHOH HOEHTHRWKALKK TERMOMDaBHMETDRYECKONS NHKA NocpeacTeoM THAMK B Tex we
YCNOBAAX MOMET MCCNeNoEaThoA NOGXoOOALLWE 3TANOHHER oBpaiel wn cosguHeHne. B 0aHH0A MeTOOuKe He
BAMHO, YTOG6EL COBNA0AND BPEMA BuI0ENEHWA, TAK KAK LENE0 MCHepMMEHTA ARNASTCR NPOXONOEHKE ITA0MN-
HOMD MaTEpHANa Yepea ONTUYECKHA MHTepMERc NpW Tex e TeMNEpaTyPax, YTo 1 ONA HEMIBSCTHOMD MaTe pra-
na. Kak EapuasT, nA NoaTESDIeHA HOEHTHOMWKALKMK HEWIRECTHOND ohpaila MOKKO MCMoMNs30BaATE OQpYTIaE
AHAMUTHHECKHE METOOMKM, HANPUMED IKCTDAKLMI AHANKIMPYEMOTO BELUECTREA DACTRODHTEMNEM.

12 Konu4ecTeeHHan MHopmMau KA

COCTAR M KOHUSHTPAUWA BbGenAekion rila cllyTHRMO PainnyaioTch B NPOYUScoe WIMEDEHNA, 4TO MOEET
NPMBECTH K BCKAMEHAIO CAEKTPOR. JocTaTtodHo TOHHAR KONWYECTEEHHAA AHEOpPMaUMA MO%eT CwiTh Nony-
dema nyTes THAME NpoToMHOA KIOBETEL, NPKH 3TOM ACCTHHMMME TOMHOCTE MAMEBDEHHBIX IHAYEHKI B NpegEnax
10 % dhakTHYeCKors KONWYECTEa C TOMHBM BOCTIDOHIBEGoHWEM NAPaMETDOB IKCTepHMaHTa. JNA nony4esna
KOMWHBCTEEHHBX PEayNbTaAToR HeoSKoOWMO BRINCTHNTE CPABHEHKE CO CTAHOAPTHEIMK 0DpaILaMK, Hoonedy-
EMbIMA NEH KOBHTHYHBIK YONOBHAX.

Konu4ecTES KOMNOHEHTOR, BeIOENANWAICA w3 obpaiua, MoxeT BulTe VOTAHOBNEHO MO EpWaci TTA,
TOMNBEKD BCIW BO BREMA KEEO0H CTYNEHA NOTEDPH MACCh BRJENAGTCA OTQENbHBEA KOMNOHEHT.

Ina ronyYesns KONMHYEecTREHHCH HHDopMaUky O KOMIOHEHTAX, BRJENAOWKWKCA Wa obpaaua, moryT
HCNONBEICBATLCA PAIHCODDAIHLE NPOE MY BedenAeMora raza, ocoberHo Npodani MHOWEMOYANLHOTD rasa.
Ona atoro TpebyeTcA TWaTeneHas kanubporka GyvHKUKMEA MK oTknkika nprbopa (nNoWads nNod KpHeci npo=
EUNA MHGWBWOYANEHOMD FE33a) ¢ ACNONLI0BHMEM CTaHGapTHEX obpaiyoe. OcobeHHo 3TO NOGXOGHT NEW KoM=
NASKCHEX NOTRPAX MACCHI, KOrda 0QHOEREME HHO BeIOENAGTCA Dones 0gHOM KOMNOHEHTA.

KonW4ecTBEHHBI aHania ¢ HCNoNEICEaHWeEM MHX METOOoR oTEopa Npod OTHOCHTCA K OBLIMHLIM MaTo-
gant VK cnesTpockonydd. 0nA HeKOTOPbIX NpWMaEHeHKA TAKEE MOMET HCNONbICEATECA WHTErpHMpOBaKHE B o0~
CTRETCTEYIIWEHA OBNacTy CNexkTpa [(NNoWads NHEA) WM NPOCTOE MAMEDEHHE BLICOTEI MWL, Tak Kak Temnepa-
Typa obpasya woseT NoRNMATE Ha NNOWALE WA BEICOTY NWMEA B HHOpaKpacHoM CReRTpe, To ANA NonyYeHna
FEIYILTATOR C BRICOKON NOBTORASMOCTEIO NDM BRMONHEHHK KOMMYECTREHHOIC aHankaa cnedye’ “cnoisao-
BATL CNeKTpel oBpaiyuoe, 3aperHcTpHpoOBaHHRIE NEK ONpedEnaHHDR TEMIepaType.

Mpd MCNCNBI0BAHWA METOOWK OTGOPa BLIGEnNASMond rasa cueHEa KondyecTa obpaiya mMoxeT BelTe oc-
NKHEHA KW3-33 BEPOATHOR KoHOBHCAUWW DAaNnoMeHHA B T33080H a3 WK BoIroRKW DERDHCTANNH3ALWA 0b-
pasUa B KOHOEHCHPOBaHHON dase.

13 PervcTpauna gaHHbIX

13.1 OBwMKe nonoxeHHa

Mipy MMECILEHCA BOAMOMHOCTH DEKOMEHAVETCA XPaHNTE NEPSUHHEE CRENTPOCHONMYECKAE JaiHEeS, &
HMEHHD, HHTepdeporpaMtel; B NPOTUBHOM CMYHae CRegyeT XPaHHTE NPE0GPaI0BaAHHBIE CNEKTDA.

13.2 XpadHeHHe NepEHYHLIN BaHHBIX

Boa coppemeHHan TexHanordA THAMK ocHOBLIBAETCR HE HCNONBEICBAHWMK BeICTPOCKaHHMpYIWME HH-
Dypee-cnekTpoMmeTpos. HerkoTophie 43 ITHX NEWBOpPoE XpaqHAT NepBHYHEE GaqHble 8 dopme WHTepdepo-
Fpani, TOrga K3k oyrde XpaHaT SeIYWMCNeEHHBE (W CTAHJAPTHAOBAHHEIE) DaHHLIe B GOpMaTe NOMoWeHKA
KW NpoMYCKaEra. B MoeansHomM BapHaHTe NEpaMYHbIE DaHHLIE DONkHE XOSHETECA HE MArHMTHOM WA OMTk=
YBCKOM HOCHTRNE, TAKOM KAK MECTHMA OWCK, MATHWTHIA NEHTE WM KOMIAKT-0MCK © BOTMOMHOCT b0 CHNATR RS-
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HAA M 3aNKUck MHDopMaLKK. B Takom cnyYae BMEcTE C MaccHBoM nHgoprmakn THAME weobxogimo XpaHuTes
COOTRETOTEYIOWWA OOHONYYEROH CNeTe oHa, BEXTODE, BRIHMCNEHHEE C NOMOLWED ANTopHTMa SpTOMOHAMNK-
aaynn Tpama-lWUvugra, a Tacke Npoddnd SyHELMOHANEHOR TPYNNLL 4 BEOENASMOre ra3a. Tasne Gononsy-
TENEHBIE DARNE MOMYT NOTPEBoEATLCA NPOrPaAMMECKY ODECHaUSH0 ONA NOBTORHOMD AHANKIA NePBNYHBIX
AanHex. D4eHs BAMHD COXpanaTe HHMopsMaurorHElR dhain, cogepHalliti He TonsED NapameTpel nppbopa,
YiazaHHsle B painens T, HO TAKKE WOEHTHOWKaUWOoHHYI0 WHdopMaduio ob obpaiue 1 onMcasie NoaroToEM
OEPAILUA K HCNBITAHKID,

13.3 XpaHaHWe cnexkTpos

Kposia NepeEryHeEX QadHbeE B peaynerate TRAMK sxcnepursedTa ByoeT nonydaed pag dedpakpacHeig
CMEKTROA, COOTRETCTEVIOWINY HEEOTODEIM, UMK BCEM BLOSNARMEM r33amM. Takwe CnekTpel 3aHUMaeT IHaY K-
TENLHD MEHLIWIWA OFbeM NAMATH N0 COARHE D C NEPEMYHEIMA JAHHEME A 3A4ACT Y0 MOMYT COXDAHATECA Ha
Gones yaobHomM HOCHTENE, HanpuMmep guckeTe. [MpW aToM Boe NapameTpsl npubopa. WIeHTHEMKALWMOHHAA
WHropman@A ob obpaite W T.O. TAKCKE J0MMHE XPaHHTECA HA TOM HE HOCHTENE. 2TH CREKTPbl BNOCNEns TEkM
NErko AoCTYNHE ANA PACnEYaThlBAHKE, NOUCKa MK A0YIOre MCNonsaosadd8. MudpakpacHse crekTpe MoryT
KPAHMTECHE BMECTE C NEDOMYHBLIMN DaAHHBIMN.

13.4 O6meH cNekTpankHOW WHpOpMaLHen

OnA uMdpoBons XpaHeHds QarHblx BN paspatoTad YHUBEpGANsHBIA GopMaT, Haiaadusid JCAMP-DX.
DakHeia chopMaT ohel4H0 MCNONEIYETCA QNA OOMeHa MHOWEKMOYANEHEMK CNEKTRaM Mexdy nprubopamu pas-
HElX NPoHIBCOWTENER. HEBOIMO¥HO NEpPENaARATE Takkn 00pasom balinsl MEpBrYHEIN JaHHEDX IKCHEDHMEHTA
TrAME Sonslwong pasMepa Ka-33 orpadrYeHHor 0GbEMa NAMATH 1 CROPOCTH Negedaqs HHTEpherca R3232,
Boe npoussoguWTEnd NpHBOpos paspaboTani WK HaXogATCA B NPoUEcce paiapaboTki CRegcTEa HOHBEPTALMM
OAHHEE, XPAHALWLWMECA B LAODoBoM BUOe B coboTeeHHoM opMaTe, B yHHEEpcank N dopsiar JCAMP-DX
ONA NEpeqadd GaHHbX. PeloMeHIyeTcs NpoaodnTe 06paboTiy JadHelx AN8 KoHEepTauAH B chopmaTt JCAMP-
DX B cooTRETCTEMM C TPEBOBAHMAMK NPOMIBCOMTENA KOHERETHOM NpeGopa.

13.5 Wndropmauma, KOTORYID BLIBOAAT BMECTE CO CREKTROM

BMeECTe CO CAEKTPOM BelIBOAAT MAeHTHDHMEILHNaHHY: mHdopmayun of obpaaue v neToduuKe opasua,
Bchd oH H3pecTeH. HeobXoOumMo yrRasuBaTL KoNW4ecTes obpaiua, anviy oNTHYECKDND NyTK, 06we. fopsy M
TEMMNEPATYPY KICEETE! WK NOONOHM oA obpaiya. Taskss GonweH BuiTe NPHEENEH METoH NOgroToBkK ofpas-
uos. CRegyeT yKalaTs MOGENs CNeHTRpOMeTPE, 8 TAKde HaWMEHOBAHWE 4 HOMED MoDEnd yuTepheica TIAS
MK, OnA cnesTpoR, 3apercTpUpoBaniBEs C MCHONEI0BaHMEM JUCNEDCHUOHHEIX CIEXTPOMETROR, HEolhxoguMT
YES3ATE MCNONLIDBEAHHLIE AWDPaRUWOHHBIE PEWETEM W QHNETPR, 8 Takwe BONHOBLE YWCha, NMp| KoTOopsx
MEQBCOMNACE WX 3aMeHa. Takse DomkHa OeiTh NPHBEIEHa Jara, Korda NpoMcxoquna pericTpayka cnekTpa.
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Mpunomxerae 04
[cnpaBoyHoE)

OpHriHanbHLIA TEKCT HEBKMHUYEHHBIX CTRYETYPHLIX 3MEMEHTOR NpHMEHEHHOMO cTaHgapTa ACTM

OaA

1 DENacTe NPUMEHEHMA

1.4 B radetTEe CTAHIAPTHEIE BOHHML HIMEPEHMAA NRDHHATEL BakHWLE 8 croTerme CH. B Hactrorwma ctaHgapt Ha
BHMMBHE] SPYTHE BIHHIELE WIMSOEHAR,

1.5 B HECTORLWEM CTAHOAPTE HE NPEQYCMOTREHG PEcCMOTpEHME BoEx Bonpocos oiecneyanwn DeaonacHOCTH, CER-
IAHHBIX C &M NPpMMaHEHnEM. NoneaoESTENE HACTOALWETD CTEHOEPTSE HECET OTESTOTBEHHOCTE 33 YOTAHOBMEHNE COOTEET-
CTEYRILMN NPABAN N0 TEXHAEE BE30NACHOCTH W OXpaHE 300p0ELEE, 8 TAKKE ONPESBNAST LEneconipDaaHOCTE: NPHMEHEHUA
JAROHOOATENEHEIE DIPEHFEHRA NEPED &M MCnanbLEEIBAHNEM.

I PHMBEYHAHHE — MIGKNET4EHHE A3HHBI MO paziencs EEE'CJ'IGE\.I'IE\HD TamM, 410 OHW HOCHAT I'IDHEHHH:ILLI'HI:'!I e
DEROMEHIATENEHEA EApaxTEp.
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Npunosedtue 0B
(CApaeo4YHoe)

CEefeHHA O COOTEETCTEHMHA CCLIMOYHEIX HAUMOHANBHLIX H MERTOCYOApCTREEHHLIX CTAHOApTOR
crangapTas ACTM, HCNONLIOBAHHLIM B KAYSCTES CCLINOYHLIX B NPUMEHEHHOM cTaHgapTe ACTM

Tagnwuya OB

DIEEIFYEHE S SCENOSIOND EALWOEANE D,
MERMICYOAPCTERHRDID STAHDA pTA

Crenase
ConTuETCTENS

DHgIHAEHEE B HEAMMEHOBIHRE CoRIMOYHDTD crangapta ACTM

(MCO 11358-1:2014)

MICT 2T1TE—86 MNELY ACTHM E137 «MonekynApHAR CREKTOOCKONWA. TEpsuHa-
NOFKAn

MOCT Pafada—a0iv MO ACTM E334 «CraHpapTHan npaktesa obugdx marooos
HHIDPEEPECHOM MAKPOAHENWIES

MOCT PETEA1—2017 RO ACTM E1252 «CranpaptHan npasraka obwux marogoe
NoNy-EHHE MHDParDEcHEIE CNEETROR SNA EEHeCTEEHHOID aHa-
nuadgs

MICT P 56721—2015 MNELY ACTHM E1131 «Metog aHanyia cocTags BalesTea & na-

ROLUEHD TEEMOrpaaMsaTpeDn

BETCTEWMA CTAHOapToS!

- MOD — mogadiposaHHEE CTaHOaPTR,
- MEL] — HesrEHEaneHTHEIE CTEHSAPTS.

I PHMEYEHHNE — B hactomwen Tainnue wtNoneE3oeaqs6! CIe0YHLWNE YEMDEHESD OBO3HEHEHMA CTENEHK CO0T-
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Mpunoxenwe OB
[cnpaBoyHoE)

ConocTAENEHWE CTRYRTYDE HACTOAWETS cTAHAAPTA
CO CTPYETYDOH NPHMEHEHHOMD B HeM cTangapTa ACTM

Tatnuuya 4B.7

CToyErypa HAcToRW et CTAHAANTa Crpyerypas crangapra ACTH EZI05—0042010)
SAsgens MNogpasgent MyHETE Fazaenu Maoapazaene Myners
1 — — 1.1 ==
— — =E= 1 1213 ==
— — — 14; 1.5 —
2 — -- 2 2.1 --
i == == 11 =
a

3 J1—36 — 3.2 321—-328
4 — - q 4.1 .-
b 51—5.13 — 5 51—-53 —
& 6.1—5.4 G B.1—E.4 --
T F1—74 ¥ f1—-r4 —
B B1—8E == B 8.1—4856 ==
B — =< 9 8.1 =
10 — — 10 10.1—10.4 ==
11 — Es 11 T.1—1.3 =
12 — — 12 12.1—125 —
13 13.1—13.5 =Ta 13 131135 —
— — = 14° 4.1 =
OA =
MpanosEHnA b MpwnosaHns --
OB -

* DaHHbIR pE30en |NOGPA3Oen p MCKNOYEH, T. K. 80 MIHOEHEHA pa3Meliedsl B GDYIAX pEa3Nend: HacToRILBrD GTaH-
gt [aHHbiiR paanen (No0painean HCKNEHEH, T. K. Bro NOSEHMA HOCRT NDACHAKWWHIA H CNPaB04HbIR XapakTep.
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YK 678.01:536.4658:006.354 QK B3.120

Kndens cnopa NonMMEpHsIe SOMI0IMTE, wHdpapacHan CNeKTROCKGNME, TEPMOrPaBUEBET WA, TEQMOrpa-
BUMETPHHECKKA AHAMNKI, CHHADOHHBIR TEpMUYECERA adanKa, THAMEK
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