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(57) CmocoGr1 ompeneseHus TBEPAOCTH W/HIH TUIa-
CTHYHOCTH MaTepuayia IIyTeM CXaThs MaTepHhaia
MIPE/ICTAaBICHBI B Ka9E€CTBE MEPBOTO aCTeKTa n3o0pe-
Terns. Kak nmpaBmito, c)xaTue BBITOTHSIETCS OTHOBpE-
MEHHO C HECKOJIBKHX CTOPOH 00pa3ia reoJorndecko-
ro marepuana. Taxxe NpeayCMOTPEHBl YCTPONUCTBA U
CHCTEMBI JUIS BBITIOJTHEHHS TaKUX CIIOCO00B. JlaHHbBIE
Croco0bl, YCTPOICTBA U CHCTEMBI MOTYT OBITH OOB-
€IMHEHBI C IOTOIHUTENBHBIMHA CIOCO0aMH, YCTPOH-
CTBaMH M CHCTEMaMH B COOTBETCTBHH C TAHHBIM N300-
peTeHneM, KOTOpbIe 00ECIICYNBAIOT aHAIN3 COCIHE-
HUMH, COZlep KAIINXCs B TAKUX 00pa3Iax, KOTOpbIe MO-
T'YT yKa3blBaTh HA HAJIMYUE IICHHBIX MaTepUaJIOB, Ta-
KHX KaK yIIEBOZOPOIbI, CBI3aHHbIE ¢ HE(PThIO. B Ka-
YECTBE AJIFTEPHATHBHOTO BAPHAHTA ITH JOTIOTHUTEIb-
HBIE CITIOCOOBI, YCTPONHCTBA M CHCTEMBI MOTYT TaKKe
CTOSITh HE3aBUCHMO OT CIIOCOOO0B, YCTPOMCTB M CHCTEM
JUTSL aHAJIM3a IUTACTUIHOCTH W/HITH TBEPJOCTH MaTepu-
aJoB.
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OIIMCAHVE V3OBPETEHNVA
2420-557182EA/061

CIIOCOBB M YCTPOMCTBA OJIsI OUEHKM COIEPXAHNMS MATEPHAJIIOB

OBJIACTH TEXHVKU

[0001] IDaHHasda 3asadBKa HCHOpalluBaeT NperMyIeCcTBO
IpedBapuUTesIbHOM 3BadBKM Ha naTeHT CIIA 62/434,399, mnomanHon 14
oexkabpa 2016 1., o3arnJjiaBjeHHoM «Methods and Devices for
Evaluating the Contents of Materials» («Cnoco®OH U yCTpPOMCTBa IJA
OLIEHKM COHOepXaHMd MaTepualioB»), KoTopasd BKJIKUeHa B  IOaHHOE
OIMCaHue IIOCPEeNCTBOM CCHUIKMA.

[0002] IaHHOe M300pPeTeHMe OTHOCUTCSA K HOBHEM clocofaM OLIeHKU
comepXaHusda MaTepualioB, BKJIIOUAS, HallpuMep, JIeTyure BelleCcTBa,
TakMe KakK YyIJIeBOOOPOHE, CBA3aHHHEe C HedThlO, B TI'€0OJIOTUUECKUX
MaTepuaiax, a TaKxe K yCTpoMCcTBaM, KOTOpPEHE MOTYT OBITE
VCIIOJIE30BaHE I[IpUM  peajiM3aluM  OTaHHEBX crioco6oB u B OIpyTUx
IPUMEHEHUAX .

YPOBEHE TEXHUKNU

[0003] OLeHKa MaTepMraJioOB, BHIIOJIHAeMas JIoObMM, BePOSATHO,
IpakKTUKOBAJIACE HOJIbIlEe, UYeM MOI'YT OXBaTUThL Kakue—-JmMOO IIMCbMEHHHE
3anmMcu. TemM He MeHee, CIIOCOOHOCTE  MCIIOJIE30BATE MHQOPMALM,
CBA3AHHYD c MaTepurajioM, oJis MIOHMMAaHM A CBOMCTB CBSA3aHHBEX
MaTepMraljioB, TaKMX KaK OoKpyXalmue TIeoJJoTMUeCKMre IIJIacTe, OvlJla B
3HAUUTEJILHOV CTelleHM pal3BuTa 3a nocienuue 100 JeT, HauMHas C
OTKPEITUA fparTLer IImoMBepxe, 3aKJIUaKnmerocAd B TOM, UTOo
DIIEKTPUUECKOEe VYIOeJIbHOe COINPOTHUBJIEHME MOXET MCIOJB30BaATLCA IJIA
OLIEHKM CTPYKTYPH WM, BEePOATHO, COIEPXMMOTO IeOJIOTMUECKUX CTPYKTYP
u, TaKMM oBpaz3oM, oBbecneunBaeT MexXaHM3M  IJIA OBHapyXeHU I
[ION3eMHEIX MaTepMraJloB, TaKMxX KakK 3aJIeXy MCKOIaeMoI'o TOIlJIMEBA.
HecMoTps Ha BHaAUMTEJLHBEM OpoTpecc, okKasaJloCh, UTo yIeJbHoe
CONIPOTHUBJIIEHME MMEET OTPaHMUEeHHYK I[I0JIb3y, OCOOEHHO B HacCTOoAllee
BpeMd, KoTOa JIeTKO HaTu 3aJlexy HedTUM M IPUPOIOHOTO Tasa, KOTOpHEe
Bce TpyOoHee OOHAPYXMTL C IIOMOMBI TaKOM TeXHOJIOTUMN.

[0004] N3BecTHasa TeXHOJIOTHUS, BKJIOU AN A A aHaJm3 TOPHEIX
MaTepMraJloB, HaAIIPUMEP, IJSA OIpelelIeHUs IMIPUCYTCTBUSA YIUIEBOIOPOIOB
B TE€0JIOTMUEeCKOM IlJlacTe, OBJla COCpPeImOoTOUeHa Ha aHaJlu3e MaTepualla

BO BKJIOUEHMAX OQJIOMIA B IIOPOIe. BKJIOUeHMS OGJIOMIa B IIOPOJAE UYacCTO



XapakKTepnu3yrnTCcs KakK KITY 3HPB KI» dionna, 3axXBadyeHHEEe BHYTPMU
MCXOOHOTO MaTepuala, TaKoI'O KaK Iopola. 39TM ydJaCTKM B IIOpole WM
IpyT'OM MaTepuaje OOBUYHO OYeHb MaJile, oT 1 gpmo 20 MMKPOH B
[IOIIEPEUYHMKe . BrIUeHMA QJoMIa B IIOPOIe XapaKTepu3ylonTcd TeM, 4YTO
OHM TIIOJIHOCTBIO OTIEJIEHH WM M30JMPOBAHHE OT OKpyXaklley cpelbl, Kak
npaBuiio, B TeuyeHMEe  OUeHb OJIMTEeJIbHOTO  IIepuolda BPEeMeHMU (B
Te0JIOTMYECKOM MacmTabe, HallpUMEP, B TeUeHUe MWIJIMOHOB JIET) .
CuMTampT, UYTO COIOepXaHMe BKJIOUEeHUM OQIOMIOB B IIOpode SABJISEeTCH
ocTaTkKaMM IIOJIHOTO @QJouia, CBSA3aHHOT'O C MaTepuaJioM IIOPpOOE B
mjaacTe. TakuM ofOpa30M, CoIepXaHue BKIOUEHMM MOXeT IIpeldoCTaBUTh
MHOOpMaLMK O CocCTaBe QioMIOa, TeMlIlepaType UM HOaBJIeHUM, I[IPU KOTOPHX
MaTepuall Ol COOPMUPOBAH, M O TOM, UTO OH MOXET COLEpPXaTh.

[0005] B omHOM BHMIe TUIMUHOT'O aHaJM3a BKJIOUeHMM QJuouma B
nopone ofpasell IMIOPOAH, OOHUHO M3 0OCAIOUHOM IIOPOIb, M3MeJbualT B
YCJIOBUAX CWMJIBHOTO BaKyyMa, W YyJaBJMBaeMee QIIOMIL, BHIOEJIAKIINECT
npu paspylieHnu, aHaJIU3UPYIT, HalpuMep, c IIOMOIILIO Macc-
crnexkTpoMeTpa. o MOpeAcTaBJIeHHHX B »OaHHOM CJydae u300peTeHuM,
OIMCaHHEX B HaCTOLdlleM IOKyMeHTe, YCJOBMA, B KOTOPHX paboTanT
MacC-CIeKTPOMEeTPH, OMKTOBAJM TO, KaK BHIIOJHSIJIMCL YCTPOMCTBa U
Ccrioco®vl aHaJMB3a BRJIOUEHUM  QJIIOMIOOB B IIopome. MaTepualJbl IJis
BRJIIOYEHUM GO IOB B nmopone OIEeMOHCTPUPOBAJN ompeneJIeHHYIO
[IOJIE3HOCTE IIPM OTKPHTHUM YIJIEBOOOPOIOHHX MaTepMralJioB, M CeTOIHS 3TO
MMPOKO pacrpoCcTpaHeHHbM croco6, [IPUMEH I MBI K MaTepualam,
[IOJIYUEHHEIM IIpK OypeHUM HedTSHHX CcKBaxuH. OIHAKO aHaJM3 BKJIIOUEHUN
GJIIOMIOB B IOpPOIe TaKXe MMeeT OTIPaHMUeHHYK II0JIE3HOCTh M3—3a pAana
npobjieM, TaKMX Kak coIepXaHMe BKJIOUEeHMS, 4YacCTO He CcoBlamaKmee C
bornoaMy, TPUCYTCTBYKRMVMMM B HaCTOdlee BpeMsa B T'e0JIOTMUECKOM
nJjacre.

[0006] KoHKkpeTHEEe [IaTEeHTH, OIMCHBaAaKIME npensnyimmue
nz3obpeTeHms aBTOpa OaHHOTO n3obpeTeHnsd, n3o0peTeHnsd ero
COaBTOPOB M IpyIuUx uszobpeTaTesieM, BrJoUailT B cebsa naTedT CIA
4,960,507, KOTOPHM OTHOCHUTCS K cCcIoco®y [oJydyeHMs TasoB U3
BKJIOUEeHUM  QJIIOMIOB B IIOopoOde OJ4 aHajluM3a ¢  IIOMOMbI  Macc—
criekTpoMeTpumu, u naTteHT CIA 5,241,859, KOTOpPHM OINMCHBaeT CIOCO00,
IpM KOTOPOM MaTepMalJl M3 CKOIUJIEHMM BRJIOUeHUNV OQJIIOMIOB B IIopoIe

aHaJIM3VpyrT IOJIA BEIABJICHMA CKOHHGHT/HZ, oI aTHX yIJleBooopooamit,



KOTOPHE 3aTeM MOTYT OBTH [NIPOaHaAIM3MPOBAHE, HaIPMMepP, C IIOMOIBI
MacC—CIeKTPOMETPUUECKOTO aHaJu3a. B rnaTeHTe CIIA 5,328,849
ONIMCaHBEl CIIOCODOH KapTUPOBaHMA I[ION3EMHEX I[LJJACTOB IIYTEM aHaJn3a
BKJIOUEHUM (QJIIOMOIOB B IIOpPOoAde B HEeCKOJbKMX of0paslax ¢ IIOMOMbIo
CIelMaIM3UPOBaHHEX YCTPOMCTB, KOTOPEE TaKxe n3obpeJ aBTOp
OaHHOTO M300peTeHud.

[0007] B riaTeHTe CIIA 6,661,000 OIIMCAaHO ns3obpeTeHNUe,
coeJlaHHOE aBTOPOM OaHHOT'O n3obpeTeHmUs u ero coaBTOpaMu,
omJIMYaKrileecsa TeM, YTO OHM M300pesM CIoco0 aHaliM3a IIOBEePXHOCTHHX
¥ TIOPOBHX QJIOMIOOB, a He BKJIOUeHUM QJoMIOa B I[IOopole, C IIOMOIBIO
criocoBa, B KOTOPOM OOJIOMKM BHOYPEHHOM I[IOPOIHE MM OpyIMe oOpasUH
[IOOBepralTCAa HEeNOCPelCTBEHHO MacCC—CIEeKTPOMETPUUECKOMY aHaJlu3y B
YCJIOBUAX BEICOKOT'O BakKyyMa. OOHaAkKO OIOHMM M3 HeIOCTaTKOB 5STOI0
crnocoba 4BJAeTCHA I[IOTepsa TI'a30B, CBA3aHHEX C o0O0pa3lUuoM, Ku3—3a
HeOoOXOOUMOCTH [IPMMEHSATE TakKue OTHOCUTEJILHO BEICOKME YPOBHU
BakyyMa, UToOH ofecneuuTh paboTy YCTPOMCTB, KOTOpPHe u300pesn
aBTOPH OAaHHOTO M300peTeHUd.

[0008] IDaHHOE n300peTeHne npenycMarpmuBaeT CIIOCOOH u
YCTPOMCTBA, KOTOPHE He TOJbKO YCTPAHIT OTPaHUMUEeHUS YKal3aHHBIX
IpenmecTBYONUX M3I00peTeHnuM, HO ¥ SHAUMUTEJILHO PacHUpSoT HUX C
TOUKM 3BPEeHUS IIPUMEHMMOCTM CIOCO00B K pPa3JIMUHEIM MaTepuajlaM U
CONIyTCTBYKIIMM MaTepuajiaM, BHIXOIOA HOaJIekOo 3a pPaMKM I[IpOoCTOTO
aHaJm3a o00pa3loB I[IOTEHIMAJIBHEX YIUIEBOOOPOICOOEePXAMKMX I[I0POoHd. ITU
¥V OpyI'Me IOperMyllecTBa M300peTeHUsd, a TakKXe  IOIOJIHUTEJILHEE
OTJIIMUMTEJIbLHEE TIPM3HakM »OaHHoe wu300peTeHUs OyIyT OUEeBUIOHE U3
omIMCaHusa M300peTeHusa, NPeOCcTaBJIEHHOTO B JaHHOM IOOKYMEHTEe.

CYIIHOCTE WUBOEPE TEHUSA

[0009] B 1mepBOM acliekTe IaHHOe Mu300peTeHMe MIpelyCMaTpUMBaeT
HOBHIE CIHIOCOOH oIpeneJieHud CIOCODHOCTM TMoIOBepTaTh TeOoJIOTUUeCKUN
MaTepMralsl OQPBKMHIY W aHaJIOTMUHBEIM IIpOollecCaM, B KOTOPEX TBEPIOOCTH
U/WIM IJIaCTUYHOCTL MaTepHralja ONpelesidnT IyTeM CKaTud OOHOTO WJIM
OoJiee o00OpasloOB MaTepHaja, OCODeHHO C HeCKOJBKMX CTOPOH obpasla
ooHOBpeMeHHO. OBpasz3ell OOBUHO CBA3aH C olepaluel OypeHUMS M YacTo
ABJISETCAS KYCKOM IOPOHNE. CHocoBH OOBUYHO BKJKUYAKT aHaJM3 MHOTUX
obpazsuoB, HaopuMmep 5, 10, 15, 20, 30, 40, 50 wmum OoJjee o0Opa3LOB
(ranpmmep, 100, 250, 500, 750, 1000, 1250, 1500 wmiam OoJee



oBpasz31uoB), OOHUHO M3 Pa3HHX MECT I[I0 OTHOWEHMK K OOJIBIMMHCTBY
OIpyTMX aHaJN3UPY EMBIX oBpa310B (HanmpuMep, HaxXOOAMUXC S Ha
pPaccToSHMM TIO MeHbmel Mepe 0,75 @QyToOB IO BepTUKAIM W/MIMU IO
TOPU3CHTAJN) . Vz06peTeHne IOOTIIOJIHUTEJIBHO npelycMaTprBaeT
YCTPOMCTBA M CHCTEeMH OJIS BHIIOJHEHMS TaKMxX CIOCOOOB IO IIepBOMY
aCIeKTyY .

[0010] 5T  CIIOCOOH, YCTPOMCTBa ¥ CUCTEeMH MOTYT OHTbH
oO0BenrHeHs C IOOIOJIHUTEJILHEIMM CcHocofaMM, YCTPOMCTBaAMU M CUCTEeMaMM
B COOTBETCTBUM C HOaHHBEM M300peTeHMeM, KOTOpHE IIpeldyCMaTpUBalT
aHaJn3 JIETYUMX BelleCTB, COOepXallMxXcd B Takux obpaslax, TaKMx Kak
OBJIOMKM BHOYPEHHOM [IOPOIHL, KOTOPEE MOTYT YKa3HBaTh Ha
IPUCYTCTBME BeElleCTB B MaTepualle, CBA3aHHOM C o00pa3lLoM, TaKMX Kak
YTJIEBOOOPOMIE, CBA3aHHEE C HedTho (HedTer u/MIM ras). B KauecTBe
aJIb TEPHaATUBHOTO BapMraHTa TakKue OOIIOJIHUTEJIb HEE CIIOCOOHI,
YyCTpOMCTBa M  CHUCTEeMBl MOTYT TakKXe  HaxOOUThLCH  OTIEeJIbHO  OT
CIIoCcoB®OB, YCTPOMCTEB ¥ CHUCTeM MOJS aHajJduM3a ILJIaCTUUYHOCTY U/Wiu
TBEPIOCTU MaTepMralioB II0 IIepBOMY acCIleKTy M300peTeHM’d, B KauecCTBe
BTOPOTO, He3aBUCHMOIO aclleKTa us3obpeTeHuda. Crnocod® IO BTOPOMY
acrexkTy OOBUHO BKJIOUaeT B cebd BO3OEeMCTBMEe Ha o00pas3lLb OIHOM WM
BoJjiee  cuiaMmm, KOTOPHE IIO3BOJIAKRT WM CIOCOOCTBYIT  BHIOESJIEHUI
JIeTYyUMUx BeMmecTB, VYJaBJIMBaAHMI JIE€TYUMX BeleCTB U [IoCJedylleMy
aHaJM3y JeTyuMx BelecTB, UyTOOH ONpelesIMTh [OIPpUPpOdy CoCTaBa
MaTepualjla. TakuMe CHocoBOH dYacTo BRJIOYaALT B cebda [IpUMEeHeHUue
He®oJILIIOMW CWMJIBE, HalpMMep Ha 5STalle IIPMMEeHeHMs mMansamero BakyyMa
(HanpuMep, Ha ypoBHe oOT okoJio 10 mo okoJsio 100 mmmbap), KOTOPHM
IIO3BOJIAET 3axBaTHBATL JeTyuure OaouIa B oOpasle 06e3 BHAUUTEJLHOU
[IOTEPU TaKMX MaTepMaJlIOB IIPM BHIIOJHEHUM aHaJIMTHUeCKOTO crocoba.

KPATKOE OIIMCAHME TI'PAPUUECKUX MATEPHAIJIIOB

[0011] Ha our. 1 npencTaBJIeHO UJIJINCTPAaTUBHOE
YCTPOMCTBO/CUCTEMa B COOTBETCTBUM C HAHHEM M300peTeHMeM MOJIg
aHaJM3a KakK CXMMaeMoCTu of0pas3lioB, TaK W COIOepXaHUd JIeTYUUx
BemecTB B Takux obpas3llax, I[IOCPeICTBOM HeCeJIeKTUMBHOW JIOBYIIKU
KOHIEeHCUPYEMEIX I'a30B, OTIOEJLHOM JIOBYINKM HEeKOHIEHCHUPYEMBX I'a30B U
MacC—CIHeKTPOMEeTPUUECKOTO aHalM3a TaKMX COoelIVHEeHUM.

[0012] Ha  our. 2 IpencTaBJIeH IIpuMep Hab®opa - OaHHHX,

TIOJIYYEeHHEX C IIOMOIIEBO criocofos B COOTBeTCTBUUA C IJaHHBIM



n300peTeHMeM B CBA3M C OOJIOMKaMM I[IOPOXOH, BHOYPEHHOM M3 HedTAHOM
CKBaXWHEL.

[0013] Ha ¢mur. 3 mpencrabBJIeH elle OOUH IIpMMep Habopa OaHHEHX,
[IOJIYYEeHHEIX C IIOMOIIEBIO CIIOCOOOB B COOTBETCTBUU c OaHHEM
n300peTeHMeM B CBA3M C OOJIOMKaMM IIOPOXOEH, BHOYPEHHOM M3 HedTAHOM
CKBaXWHE.

[0014] Ha oémur. 3B mnOpeXcTaBJIeH YIPOUEHHHM, YIPOMEHHEN BUL
BHIOPAHHEX OaHHEX, IPOMJIJIOCTPUMPOBAHHEIX Ha Oour. 3.

[0015] Ha pur. 4A TOpencTaBJeH  WJIOCTPaTUBHEMI rpadpux
He@THAHOVM, BOIOHOM ¥ HedTeHaCHMEHHOW BOIE B CBA3M C BEPTUKAJBLHO
OPMEHTUPOBAHHOM He@THAHOW CKBAaXUHOMN.

[0016] Ha o¢ur. 4B OpOMIUIOCTPUPOBAHO YIIPOUEHHOE M300paxeHue
KJIIOUEBHX HOaHHHX, [OpeICTaBJIEHHHX Ha our. 4A.

[0017] Ha o¢ur. 5 [OpencTaBJIeH elle OIMH IIpMMEp HOaHHHX,
[IOJIYYEeHHEBIX C TIIOMOIIBIO CIIOCOOOB B COOTBETCTBUU C OaHHEM
nz30bpeTeHneM, IIPUMEeHSeMHxX K OOJIOMKaM BHOYpPeHHOM IOPOINEH.

[0018] Ha o¢ur. 5B OpOMJLIIOCTPUMPOBAHO YIIPOIMEeHHOEe WU300paXeHUe
BEIOPAHHBIX IaHHEIX, [IPelCTaBJIEHHEX Ha our. 5.

[0019] Ha omur. 6 nOpencTaBJIeH THUII T'e€0JIOTMUeCcKOT'O IIJlacTa,
CBA3aHHOTO C HedTbD, KOTOPHM MOXeT OBTb MWISHTUOULIMPOBAH U
oxXapaKTepu30BaH C MCIOJb30BaHMEM CIOCODOB B COOTBETCTBUU C
OaHHBEIM M300peTEeHUeEM.

[0020] Ha oémr. 7 nOpencraBlJIieH TIpadUK UMBMEepeHuM YKCYCHOM
KMCJIOTEL B T'eO0JIOTMUYECKOM ILJIacTe II0 JOaHHHEM KapoTaxa YIOeJIBHOTO
CONPOTHUBRIIEHUA MOJIA olpenejieHusa oOJjlacTel, CBSA3aHHHX C HedTbo, B
[IeCUaHVKOBHEX IJlacTax/IecuaHrkax.

[0021] Ha o¢wur. 8A m 8B r1mpencTaBJIeH Tpaduk HeCKOJBKUX
YIUIEBOOOPOLOB Ha pas3HEX IJIyOMHax -OJd aHajiM3a I[IPpUPOOE Hed@TAHEIX
3ajiexel B T'eOJIOTMUYECKOM IlJlacTe.

[0022] Ha owur. 8C mpencTaBJIEHO YIPOIMEHHOEe M300paxeHMe
IDaHHHEX, CBSAS3aHHHX C KOHKPETHHM TUIIOM TeOJIOTMUECKUX 3ajJlexel,
KOTOPEE MOXHO OXapakKTepu3OoeraThb cClIocofaMy B COOTBETCTBMM C IaHHEM
n300peTeHMeM.

[0023] Ha our. 9 mnOpelcTaBJEHO WUIKRCTPAaTUMBHOe M300paxeHUe

KapTHMpPpOBaHMA 30OHHE Y4JaCTKOB C VCIIOJIE 3OBaHMEM criocoba B



COOTBETCTBUM C IOaHHEM M300peTeHMeM IJIS XapaKTepUCTUKM OoJiblen
30HEI, BKJIOUAKIEelM HeCKOJILKO YUaCTKOB IJiA OypeHUA.

[0024] Ha o¢ur. 10 npemcraBjsgeT coboM IOpyToM TI'padMk HOaHHHX,
[IOJIYYEHHHX C MCIIOJBE30BaAHUEM CIIOCOOOB B COOTBETCTBUM C IOaHHHM
nz3obpeTeHreM, BKJOUAsS OaHHBE I[I0 YITJIeBOIOOpOoIOaM, HaCHIMeHHOV HedTho
BOIIe ¥ IOPYyI'Me BJEMEeHTH JIaHHBEX, MCIOJIb3YEeMEEe IJIA MIESHTUOMKALUU U
omnpenejyieHMs XapaKTepMUMCTUMK 3ajlexer B TeoJIOTMUeCKOM ILjlacTe Ha
PasHHEX TJIyOUHax .

[0025] Ha our. 10A nOpelcTaBJIEHO VYIIPOUEHHOE M300paxeHUe
mabJIOHOB KJIIOUEBHX IAaHHEIX B COOTBETCTBMM C ¢ouI. 10.

[0026] Ha o¢mur. 11 mnpelcTabJIeHO M300paxXeHMe OBYX HabOpoB
OaHHBIX oJis PasHEX jiacToB/y4yacTKOB, KOTOPHE MOTYT OBITH
onbddepeHUIMATIBEHO [IpoaHalUn3UPOBaHE C TIOMOIILIO CIIoco60B B
COOTBETCTBMM C IOaHHBM M300peTeHMEM.

[0027] Ha oémur. 12 mnpezncrTaBjieHa WLIOCTPalMsa YCTPOMCTBa Ha
OypoBOM IJIomamKe OJd aHaJM3a pas3pHBaeMOCTH/cXaTusd  OOJIOMKOB
BHIOYPEHHOM TIOPOHNH, IIO3BOJIAKIETO OCYMEeCTBJIATE yIpablleHue OypeHUeM
B OOKOBOM CKBaXMHE B PeXyMe peaJIbHOT'O BPEeMeHU MM B pexuMe II0UTU
peaJlbHOTO BPEeMeHM.

[IOOPOEHOE OIIMCAHME CYIHOCTU M3OEPETEHNUA

[0028] Nz30B6peTeHne, OoInMcaHHOe B OaHHOM IOOKYyMeHTe,
openycMaTprMBaeT pPal3JIMUHLEE TUIEL YCTPOWMCTB ¥ CIHOCODOB aHalusza
comepXaHMsda TBepPOEX MaTepMralJloB Ha OCHOBEe MHMHEepaJiloB, TaKuMxX Kak
oBpa3lsl TOPHEX IIOPOH, B3ATHE M3 TI'e0JIOTUMUECKMX IJlacToB. OIOHUM M3
KJIOUEBHX I[IPUMEHeHUM DSTUX CIOCODOB U YCTPOMCTE MABJSETCI aHalus
0OJIOMKOB  BLHIOYPEHHOM TIMOPOIH M3 He@TAIHBIX CKBaXWMH Ha IOIpeIMeT
comepXaHMsa OINpeneJIeHHEX COeOMHeHUM B Takux OOJIOMKax BHOYypeHHOM
[IOPONE WMJIM KOTOPEE MOTYT OBTBH IIOJIYYEHHEH M3 TaKux OOJIOMKOB
BHOYPEHHOM  IIOPOIH, KOTOPHE, B CBOK ouepenb, nIpenoCcTaBJISOT
MHOOpMallMK O  T'eOJIOTMYECKOM MaTepualle, CBS3aHHOM C  IOaHHBEMMU
oBJIOMKaMM BHOYPeHHOM MHoponu. OOHakKO CHOCOOE M YyCTPOMCTBa B
COOTBETCTBMM C IaHHHM M300pPEeTEeHMEeM He OTPaHMUYMBAKTCAa TaKVMU
IpUMeHeHuAIMM M HacTpoMKaMM M MOTYT IIPMMEHATLCH K IOPpYTUM
HacTpoMkaM, Kak OymeT oBCyXIaThbCd JaJjiee B OaHHOM IOKYMEeHTe.

[0029] B mepBUUYHOM acllekTe u3o0bpeTeHMe, OIMCAHHOEe B OaHHOM

IOJOKYMEHTEe, InpenycMaTpmBaeT crioco® aHaJln3a JIeTYydNnX BelleCTB B



MaTepuaje, BRJIOUAKMMM 5STanb (a) DOJYyUeHMI aHalusupyeMoro obpaslia
MaTepMalya, COIOepXallel'o aHallM3MpPpyeMOoe KOJIMUeCTBO OINHOTO WM Oojiee
JeTyuux BemecTB, (b) co3maHMsa BO3MOXHOCTM BHCBOOOXIEHUSA QIIOMUIA
(HanpuMep, TIasza), CcolepXamero JeTydue BemecTBa, M3 MaTepuaJa,
(c) Heobsa3aTeJILHOTO BO3OEMCTBMA Ha ofbpasell oOgHOM MM ©OoJiee CuUJI,
CIIOCODCTBYIIOIMX BHICBOOOXIESHUIO donna, (e) HeoB®4a3aTeJIbHOTO
yJIaBJIMBaHMA QJoMOa OIpM KOHTaKTe CO CcpelIoM B aHalu3UpyeMOoM
KoJIMdecTBe (aJIMKBOTA), (d) HeobgazaTeJIbHOM M30JALUMM (QJoMIa OT
MaTepualya, (el) [IPUIOXEeHUS DSHepTUM WM OOHOM WM ©0o0Jiee CUI K
aJIMKBOTe, 4YTOOH BH3BaThk o00pa30BaHMe JIEeTYUMMU COeIVMHEeHUAMU B

aJIMKBoOTE, eCJIN OHM IIpncyTCcTBynoT, IPYyITnUX XVIMNYECKHUX BellleCTB

(oBpaboTaHHEM (e) BHepIMel Tas3(H)) OIPOTHO3UPYEMEM o0O0pas3oM U/WUin
(e2) BEICBODOXIEHU I JeTy4dux BemeCcTB U3 aJIMKBOTEL B BUIOE
BEICBODOXIaEMBIX JIOBYIKOM bironnoB B IIPOTHOBUPYEMOM

nocjenoBaTesbHOCTM U (f) aHalM3a XUMMUECKOTO COoCTaBa OIHOW WM
BoJiee BEICBOOOXIaEeMbIX JIOBYIIKOM bionnoB n/Uim bIonnoB,
00pa®OoTaHHHX BHEPTUEN.

[0030] OmmcaHHEHE B JaHHOM IOOKYMEeHTEe CIOCOOB B COOTBETCTBUU
C @OaHHEM K300peTeHMeM MOTYT OHTbL IPMMEHEeHH Ha IpakKTUKe C JIOOBM
OPUTOOHEM MaTepraJioM, coepxamuMm Jiodoe HOPUTOOHOE  KOJIMUEeCTBO
U/ OPpUTOOHOE  KOJUMUYECTBO JIOOOTO IIPUTOOHOTO  THUIla JIeTYyuHnx
BemecTB. IIPUTOOHOCTE B STOM OTHOIMEHMM O3HauvaeT, uUTo JeTydue
BellecTBa NonjalTcd aHaJlu3y clroocodbaMu U/WiIKM YCTPOMCTBaMM B
COOTBETCTBMM C IAHHEM M300peTeHMeM, UTO MOXeT OHTL OIpelellIeHO C
IIOMOMbBI IIPMHLMUIIOB, OIMCAHHEIX B TAaHHOM »OOKYMeHTe, WJIM I[IYTeM
NPYMEHEeHMSI PYTUHHEX DSKCIEPUMMEHTOB. JleTyuee BemMeCTBO B KOHTEKCTe
OAaHHOTO WM300peTeHUd IIpelcTaBJgeT coBol MaTepualyl, KOTOPHM OymeT
NPVMHMMATE BUIO Tas3a B YCJIOBMAX, B KOTOPHX BHIIOJHSAETCS CIIOCO00.
YCIJOoBMS, OTHOCAmMECS K TOMY, HAXOIOUTCS JIM MaTepuasl B BHMIE Iasa B
KOHKpPEeTHOe  BpeMd, BKJIOUAIT B ce®a IaBJIeHUE, 10O  KOTOPHM
HaxoIUTCsS MaTepuas B OAaHHHM MOMEHT. B OOHOM acleKTe Mu300peTeHMus
IO MeHBIEeM Mepe OOHO JleTydee  BEMeCTBO  BHCBOOOXIAETCS U3
MaTeprasya IIpM aTMOChOepHOM IaBJIeHMM. B IpyToM acleKkTe II0 MeHblIel
Mepe OOMH JIeTYyUYMM  MaTepual, AHAJMBUPYEMEI  STHMM  CIocofoM,
BEHICBOOOXIOAETCS M3 MaTepralya B YCJIOBUAX BakKyyMa (IaBJIeHME HIMKE

aTMoCPepHOTO IaBJIEHUS, TO e€CTh IIOO IaBJIEHMEM MeHee UYeM OKoJIO 760



Topp wim 1,013 x 10° Ta), wWIM 3SHAUMUTEJILHO OOJIblle MaTepualla
BEHICBODOXIOAeTCSa B YCJIOBMAX BakKyyMa, UYeM IIpM aTMOCOEpPHOM ITaBJIEHUU
(HanlpuMep, IO MeHbBIIeM Mepe IMIPMMEPHO B 2 pa3a BHIe, IO MeHbIeN
Mepe IIPMMEPHO B 3 pas3a BHIe, I[IO0 MeHBIIEM Mepe IIPMMepHO B 5 pas
BHIIEe, TIIO MEHBIIEM Mepe IIpuMepHO B 10 pas BHIe, IO MeHBIEV Mepe
npuMepHo B 20 pas3 BHIIe, IO MeHBIEM Mepe NpuMepHO B 30 pas BHIE,
II0 MeHbIleM Mepe OpuMepHO B 50 pas3 BHIIe WM I[IO MeHBIEW Mepe
npuMepHo B 100 pas3s BoIle aTMOCOEPHOT'O IaBJIEHUA) .

[0031] B KOHKpeTHOM acIlleKTe CIOoCo0 BKJOUaAeT aHajJgmM3 II0
MeHBIIEM Mepe ONOHOTO JIETYyUYeTI'o BelleCTBa, KOTOpOe BHCBOOOXIAeTCH U3
MaTepHralsyla B YCJOBMAX HM3KOTIO BaKyyMa. YCJIOBMSA HU3KOTO BaKyyMa
03HaAYalT YCJOBUA »OAaBJIEHMA B OMalla3oHe OT OkKoJio /60 mo okojio 25
Topp miaM oT 1 x 10° mo 3 x 10° Ila (B 5TOM MOOKYMEHTE Kaxmoe
PACKpPHTHE KOJMUUECTRBa, OINPeNeJIEHHOT'O WM3MeHAOIMVMM CJIoBaMM, TaKUMU
KaK «OKOJIO/TIPUMEPHOY»), CJedyeT MCTOJKOBHBATE KaK OIHOBPEMEHHOe
IpeIOoCTaBJIEHNME COOTBETCTBYKIEIO TOYHOT'O PAaCKPHTUA, U  Kaxnoe
PackKpeTHMe  OMalrasoHa  CcJjlelyeT MCTOJIKOBHBATE KakK  pacKpHBawlee
KaxOoyln eIVHMUIY TOTO Xe IopAldKa BeJMUYMHBE, UTO M KOHEUHHEe TOUKU
ouaras3oHa, HalpuMep, PacKpHTMe »OualaszoHa 1-5 Takxe CJenyerT
MCTOJIKOBHBATEL KakK pacKpHBawiee duciaa 1, 2, 3, 4 um 5 1o
OTHEeJILHOCTM) . B HOpyT'OM WMJJIOCTPATMBHOM acIlleKTe CIOoCOD BKJKYAET B
cebd o2Tan aHalMza I[I0 MeHbIey Mepe OIHOTO JIeTyueTo BemecTBa,
KOTOpOe BHCBOOOXIAeTCd CO CKOPOCTBI MeHee dYWeM oOkoJjio 1000
vmiImbap, HalpuMmep, oT okoJjio 40 mmmmmbap no okoJio 950 mMmsmmbap,
HamopuMep, oT okoJio 50 mmimbap no okoJjo 900 mmimbap, okojo 100
orT wMwmMbap Lo okoJio 800 wmwmbap, HaopuMep oOT okojio 150 mo
okoJio 750 wmmmbap, wWIM B J0OOM KOMOMHALIMM TaKMX HUMKHUX U
BEPXHUX TOUEK.

[0032] B mpyroM KOHTeKCTe cHoco® B KaudeCTBe OOMNOJIHUTEJIBHOTO
WM aJbTEepPHATMBHOTO BapMaHTa BKJIKOYaAeT aHaJM3 I[I0 MeHbIeM Mepe
OOHOTO JIeTy4deI'0 BelleCTBa, KOTOpOe BHCBODOXIaeTCs M3 MaTepuala B
YCJIOBUAX CpeOHel'0 BakKyyMa. YCJIOBMA CpeOHeIl'0 BakyyMa O3HadapT
IaBJIeHMEe OT OKOJIO 25 Topp mo okojio 1 x 1072 Topp (or 3 x 103 mo 1
x 107!t Ma). B mOpyroM acleKTe CHIOoCOo0 BKJKOUYAET aHaJiM3 I[I0 MeHbLIIeHR
Mepe  OIOHOT'O JIeTydYeIl'o  BelleCcTBa, KOTOpOe  BHCBOOOXIDaeTCsa U3

MaTepualsa OO »OaBjieHreM OkoJio 50 mmmmmbap (HaopuMep, IIPWJIOXeHUe



elle OOHOTO HaBJieHUd OKoJio 20-80 wmumbap, HaopuMep okoJio 30-70
MJImbap), M B ele JIPYyI'OM acleKTe Ccrhnocof BKJOUYAET BHIIOJHEHUE
aHaJMza aJIMKBOTH, IIOJIYUeHHOM DSKCTpakluMel TIOIpM OIOHOM MM 0OoJiee
OaBJIeHMAX B IMalasoHe oT okoJio 30 mmmmbap mo okoJjio 10 Mmimmbap,
HalpuMep, OT OKOoJIO 25 Mummbap 0o okoJio 12 mwmmbap, HallpuMep,
oT okoJio 20 Mumbap OO okoJo 15 mmmbap wmiau B JoOoOM IOpyTon
KOMOMHALIMM TakKMX HMKHMX UM BHCOKMX KOHEUHEIX TOUEeK.

[0033] B Impyr'oM acIllekTe M300peTeHMe TaKXe BKJIOUaeT aHaJlu3
10 MeHBIEeM Mepe OIOHOTO JIETyUuero BeMecTBa, KOTOpOoe BECBOOOXIAETCH
M3 MaTepualjla B YCJOBMAX BHCOKOTIO BaKyyMa. YCJOBMUS BHEHCOKOTO
BaKyyMa O3HadalonT OT okojJio 1 x 102 mo okojio 1 x 107° Topp (oT 1 x
107 mo 1 x 107 Ia). B mOpyroM OTHONEHMUM M300peTeHre BKJUaeT
aHaJM3 II0 MeHbIleM Mepe OOHOTO JeTyueTlo BelecTBa, BHCBOOOXIAeMOTO
Opu OaBJEHUM BakKyyMa MeHee UeM OKOJIO 5 mMumbap, HalpuMMep MeHee
uyeM OKOJIO 2 wMuJmbapa, HalopuMep MeHee uyeM 1 mmbap. Hanopumep,
B IPYyT'OM acleKTe u300peTeHMe BKJIOUYaAeT aHaJIM3 II0 MeHbllel Mepe
OOHOTO JIETy4deTro BelecTBa, BHICBODOXIaeMOT'O opu BaKyyMHEX
IaBJIeHMAX, COCTaBJAKIMX OKOJIO 1 x 1072 mwmmmbap WM MeHee, TaKUX
Kak oT okoJjio 1 x 1073 mo okosio 1 x 107° mmsumbap.

[0034] B eme mOpyI'Mx acleKTax M300peTeHMa CIoco® He BKJIOUAEeT
IpuMeHeHMe BHCOKOTO BaKyyMa (TaKoT'o KakK OIMCAaHHBM BHIIE), UYTO B
OOHOM OTHOmMEHMM OTJIMUaeT TakMe acleKTH TaHHOTO M300peTeHUs OT
crioco6oB TIMpelmecTBYIMEI0 YPOBHS TeXHUKM, KOTOPHE BRJIOUAT WK
3aBUCAT OT IIpMUMeHeHMS BHCOKOI'O BakyyMa OJIS aHaJM3a MaTepualJioB. B
IPYIMX acleKTaxX I[OIpM OCYIMeCTBJIeHuM crnocoba B COOTBETCTBUM C
IOaHHBEM n3obpeTeHneM OTCYTCTBYET IpUMeHeHMe binZiele! BHICOKOTO
BakyyMa, Jubo Jmodoro cpedHero BaKyyMa IIPM BHIOEJIEHUM JIeTYyuux
coeIMHEeHMM. D2TO OTJMUYaeT »aHHEEe aclekKTH, Ccpelu OIpodero, OT
criocoGoB MNpellleCcTBYRIEIO YPOBHSA TexXHMKM, TaKMxX KaK MHOTMEe BUIH
aHaJM3a BRJOUeHMS QJIOMIOB B IOopole, KOTOPHEe OOHUHO TpebyoT
IpUMMEeHEeHMS BECOKOTO BaKyyMa M/MUJIM CpelHero BakKyyMa.

[0035] MaTepmall Takxe MOXeT OLTL JIOOBM MaTepuaJioM, KOTOPHM
MOXeT OHTL MNOOXOOAMMM o0pa30M IIOOBEPITHYT BO3IEMCTBUIO CIOCODOB B
COOTBETCTBUM C HaHHEM KM300peTeHMeM. B OIHOM THUIMUHOM KOHTEKCTe
MaTepuaJl TIOpeIncTaBjigeT cobo¥ TeoJJoOTMUEeCKMM MaTepualJl, TakoM Kak

TOpHas Iopoma, OYPOBOM PAaCTBOP WJIM IIOYBA, WM IIOOOYHEM IIPOOYKT



10

BypeHus, ocobeHHO OYpPOBOM PaACTBOP MM OOJIOMKM BHOYPEeHHOM IIOPOIH.
B KOHTeKCTe IaHHOTO u300peTeHMS TakKMe TepMMHE, Kak «OOJIOMKU
BHOYPEHHOM TIOPOIOE» U «OYPOBHE MOJIAMBED» O3HavalT (parMeHTH IIOPOIH,
KOTOpPEE BHBOOATCSA Ha IIOBEPXHOCTL B IIpollecce OypeHMa (Takue
TepMMHEL OOBUHO TIIOHMMAKTCSA B  IOaHHOM 0OJIacTM  TexXHUKHU) . Kaxk
IpaBuJIo, OOJIOMKM BHOYPEHHOM IIOPOIH I[IPEeOCTaBJAT CcoBoM IMIOPONH,
KOTOPEE COXPaHAKTCHA OTIeJIbHO OT OYpPOBEX pPacTBOPOB B olepallM C
MCIIOJIL30BaHMEeM BUOPAIMOHHOTO CTOJIa WJIM B aHaJOTMUYHOM IIpoliecce
pasneyleHnsd . OBJIOMKM BHOYPEHHOM IIOPOOE  MOTYT VIMEeThb Jodon
NOOXOOANMM pa3Mep. PasMep OOJIOMKOB BHOYPEeHHOW IIOPOOE, HOOBBaeMON
M3 CKBaXyHbH, OyIeT 3aBUCEeTb OT HECKOJbKMX (QaKTOPOBR, BKJIOUAL
TeQJIOTUUYECKUM MaTepuall, KOTOPHM HNpoOypeH, U MCIOJIb3yeMoe OypoROe
OOJIOTO, IIpuueM O0oJiee COBPEeMeHHEe OYypOBHEEe [OOJIOTa YacTo of0pasyiT
MeJIkMe  OOJIOMKM  BHOYPEHHOW  IIOPOIH. PasMepe dYacTull OOJIOMKOB
BHIOYPEHHOY IIOpOOH MOTYT COCTaBJIATL, HaIpuMep, BCero OKoJo 5
MUKPOH (HalpuMmep, okoJjio 10 MuKpoH WM OoJiblle, OKOJO 20 MMKPOH
uiam ©OoJblie, OKOJIO 25 MMKPOH WM ©OoJbklie, OkoJO 50 MMKPOH WM
BoJible M T. O.), HO OOHUHO OGJIOMKM BHOYPEHHOM MNOpOoIb OyIyT MMEeTb
pas3MepH uYacTUL II0 MeHbIeM Mepe okoJjio 100 MKM, HaIpumep, IO
MeHbIIe Mepe okoJjio 150 MKM WMIM IO MeHbmeld Mepe okoJo 200 MKM
(HanpuMep, okoJio 250 MKM wmiam ©OoJee), ¥ MOTYT OHTbH 3HAUMTEJBHO
foJiblle, HaIPMUMEP BILJIOTE no /7,5 MM (HampuMMep, OKOJIO 6,5 MM WK
MeHee, OKOJIO 6 MM MJIM MeHee WM OKOJIO 5 MM miIu MeHee) . OOBUHO B
criocobax B COOTBETCTBUM C HOaHHBEM M300peTeHMeM MCIIOJb3YITCSA
0OJIOMKM BHOYPEHHOM II0OPOOE, KOTOPHEe OOHUHO MMET pasMep YacTHI OT
okoJjio 0,5 MM OO OKOJIO 1 MM M OT OKOJIO 5 MM OO OKOJIO 6 MM. OOHAaKO
B OCOBEeHHO HEOXUITAHHOM acCIleKTe n300peTeHnd (rkax
IPOMJIIOCTPUPOBAHO B IPYTOM MeCcTe B IOaHHOM OOKYMeHTe) CcIoco® ORI
BHIIIOJIHEH C MCIOJbL30BaHMEeM OUeHb MeJIKUMX OOJIOMKOB  BHOYypPeHHOM
IOPOOE, KOTOpHEe OBUIM TIOJIYUeHH B IOpollecce OypeHMs, KOTOpPLHEe
3HAUUTEJILHO MeHblle II0 pasMepy, UYeM TUIWUHHEe OOJIOMKM BHOYpPeHHOM
[IOPOMOLl, IOJIYUeHHEe IIpM IOoObUe MM pa3Belke HedpTu. TakuMm obpas3oM,
HaOopuMep, OaHHEM  croco® MoxeT  OBTH  BHIIOJHEeH C  OoOJIOMKaMu
BHIOYPEHHOV MOPOOHE pa3MepoM OT oOkoJio 100 MMKPOH OO OKOJIO 5 MM, OT
okoJio 50 MMKpOH »1o okoJjio 10 MM, OT OKOJO 25 MMKPOH OO OKOJO 7

MM, OT OKOJIO 25 MWMKPOH =IO OkoJio 12,5 MM, oT okoJjio 50 MMKPOH 10O
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okKoJIo 6,5 MM, oT okoJjijo 0,2 MM OO OKOJIO 6 MM, OoT okoJjio 0,25 MM @mo
OKOJIO 5 MM MM oT okoJio 0,5 MM OO OKOJO 5 MM. O5TO TIPMBEIEHHHE B
KauecTBe IIpMMepa OMalla3O0HE, M 5TU KOHEUHHE TOUKM JIOOTO M3 3TUX
OMara3oHOB MOXHO B3aMMO3aMEHATE C KOHEUHBIMM ToduKaMu JIOoTOo
OIpyToTr'o Oualia3oHa, 4YTOOB CO3OaThk IOPpYyIMe IOOXONAMMEe OuMalla30HH, B
KOTOPHX MOXHO COCPENOTOUMTE BHUMaHME Ha OPYI'MX I[IPUBEIEHHHX B
KauecTBe IIpMMepa clocobax M300peTeHUd.

[0036] «BypoBOM pacTBOpP», «OYPOBHE pPacTBOPHE» WIM «OypoBasd
KUIKOCTBE» B KOHTEKCTE IaHHOTO M300peTeHMHA OTHOCUTCHA K MaTepually,
KOTOPEM OTJIMUaeTCcsa OT OOJIOMKOB  BHOYPEeHHOM  IIOPOMIH. BypoBomn
pacTBOp IOpencTaBJsgeT coboy MaTepualJ, KOTOPHM I[IO0 MeHbBIEN Mepe
[IepBOHaAYAaJIbHO BBOOUTCA B  YUYaCTOK CKBaXMHH UM  MCIOJbB3yeTcsd
olepaTopoM ollepaliuy OypeHMsS IJIS BHIIOJIHEHMS OOHOM WM 0OoJiee
byuxumi, BKJIOUaAA obeclleueHre TIUIPOCTATUUECKOTO HOaBJIEHUSA  IOJI4
npeloTBpalleHMsa IIollalaHMAd IIJIACTOBEX (QJIIOMOOB B CTBOJI CKBaXWHH],
ommepXaHue TeMIepaTyps M/WUIM «UYUCTOTH» OYypPOBOTO IOJOTa (MJIM IIO
MeHbInen Mepe oIpenoTBpalleHNre neperpesa n/Uim 3aKyIOPKU) ,
nonmepXaHue CTPYKTYPHOM 1LIeJJOCTHOCTM CKBAXMHE U/UJIM [IOMOIEL B
ormepauuy ¢ 0OJIOMKaMM BEHOYPEHHOM II0POIE. BYpPOBEE PaCTBOPH OOBYHO
comepxaT TaKue MaTepualJikl, Kak OeHTOHUT, OapuT WM IeMaTUuT, U
MOTYT OBITHL Ha BOIOHOM WMJIM HedTSHOM OCHOBe. BYpPOBHE PACTBOPH YaCTO
ABJIAKTCA ILIJIOTHEIMM MaTepraJlaMid M TUKCOTPOIHHMM, a 2TO O3Hauvaer,
UTO OHM CTaHoBATCHA 0oJiee TeKyudrMMM IIpM CMemlrMBaHMM. lIpupomna
OYPOBHX pPacCTBOPOB WM pas3InuMa Mexny OYPOBEIMM pacTBOpaMM U
oBJIOMKaMM BHOYPEeHHOM IMOPpOoIOH (IJlaMamMu) OyOyT IIOHATHH CIelMalIMCTaM
B OaHHOM o06JacTM TexXHUKU.

[0037] B omnpenelJieHHOM KOHTEKCTe MaTepuall IpencTaBJgeT cobomn
MaTepuralJl IIOPOOE WMIM MaTepuall OypoBOI'O pacTBopa, KOTOPHM CBA3aH
JMOO C pasBemouHHM OypeHueM, JMbo C OypeHMeM OJd OoOHuM HedTH,
IPUMPOOHOTO T'a3 WM CBA3aHHHX MaTepualJloB, OIHaKO MaTepualH,
[IOJIYUEHHEE B pes3yJjbTaTe IOPpYIMX BUIOB NOedTeJIbHOCTHM, TaKMUMxX Kak
pasBelodyHOe OypeHre u  OypeHHue C UHeJgpl OOOBUM B ciay4yae
SKOHOMUUECKHUX MEeCTOPOXISHUM IIOJIe3HHX MCKOMNaeMEX M I'eoTepMallbHOM
DHEPTUM, B KadeCTBe IOIOJIHUTEJBEHOTO WM aJlb TEPHATMBHOTO BapHaHTa
MOTYT OHITH VICTIOJIbE 30BAHE npu OCYIEeCTRBJIEHUN crnioco6oB B

COOTBEeTCTBMMA C IO aHHBIM MSO@peTeHMeM. MaTepMaJ’I B KadueCTBe
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OOINOJIHUTEJLHOTO WJIM aJlbTepHaTMBHOTO BapMaHTa MOXeT OHTL IIoJyueH
13 IOpYI'MX MCTOUHMKOB, OTJIMUHEIX OT IIPUPOIOHEIX T'e0JIOTUUYECKUX
ILJ1acToB, IV  OPpYyTMX He  CBS3aHHEIX C He@ThK TI'€0JIOTMUYECKUX
ofpasluoB, WM Xe OMOJIOTHMUEeCKUX o00paslioB, TakKux KakK 3yO0Oe, KOCTU U
TOMy HOIOOHOe (Halpumep, IMIa WM OMoMacca M3 JIOOoTo TUlla XUBOTO
opraHu3Ma, KM3HECIIOCODOHOTO WV  HEXU3HECIIOCOOHOTO) . B 2TOM
OTHOUIEHUM CIOCOOEH B COOTBETCTBUM C HAaHHEM HK300peTeHMeM MOTyT
HauTH IpuMeHeHUe B Pa3JINUHEIX KPUMMHAJIUC TUUIECKUX n/nnm
pa3BelHBaTeNbHEX IpUMEeHeHU AX oJIisg onpeneyieHns BO3IOeNCTBUA
IpoLIeCCOB Ha MaTepualltl, MCTOPUUYECKOT'O MCTOUHMKA WM MOIOYJISLUUU
MaTepuaJyioB W/WiM, HaIpuMep, IIPOMCXOXIEHMS MaTepMralloB WM OpyToM
MHOOPpMaALIMM O TIpMpodoe TakuxX MaTepuaJioB. Hamopumep, B OPYITOM
KOHTEeKCTe MaTepuaJ I[IpeIcTaBjseT cofOol CTPOUTEJNLHEN MaTepua,
TaKOM Kak MaTepualJl, MCIOJbL3YEMEM IIPU CTPOUTEJILCTBE KOMMEepueCKMUX
30aHu¥, MOCTOB, MHOOPOT, CTPOUTEJILHHX ILJIOMAaIoK, IIpelIMeTOB CTapWuHH
¥ ToMy TInomoBHoro. CHOCOOH TakKXe MOTYT OBTH IIPMMEeHEHHE K OPYIUM
MCKYCCTBEHHHM MaTepualiaM, TaKuMM KaK KepaMuMKa U »OpyI'Me  TUIIE
MaTepMralioB, MCIOJb3YyeMbe IIpM M3TOTOBJEHUM MM KOHCTPYMPOBAaHUU
IPYIMX YCTPOMCTB UM KOHCTPYKLMM, TaKMX KaK IIOJIYIPOBOIHUKUA.

[0038] B omHOM acnekTe wuz0obpeTeHMa oOpa3lb, OTOOpaHHEE OJAg
aHaJiM3a IOpM BHIIOJHEeHMM crocoba, comepxaT, IO CymecTBY, COCTOAT
n3 (To ecTh BoJjiee ueM OkoJIO 20% o0Bpa3loB OpelcTaBJIglT cobol), B
OCHOBHOM COCTOAT M3 (TO ecTb 0OoJjiee ueM 513 oOpasuoB IpelcTaBJIgeT
cobor), CoCTOAT B OCHOBHOM M3 (COCTOAT HaACTOJIBKO, HaACKOJBLKO
KOJIMUEeCTBO HECOOTBEeTCTBYKIET'0 MaTepualJla He BJIMAeT Ha IpUpody
Bcero ofbOpazla wWIM Habopa o00pas3loB), WIM COCTOAT IIOJHOCTBO U3,
MaTepMraljla, B KOTOPOM, IIO CYMeCTBY, OTCYTCTBYKT COOTBETCTRBYKINME
BKJIOUeHUA OQIUIOOB («KCBO»). «COOTBETCTBYKIMME BKJOUEHUS OQJIOMIOB»
niIanm «CBO®» B KOHTEKCTe IOaHHOTO M300peTeHMSI OTHOCATCH K BKJIUEHUAM
GIIIOMIOB B nopone, (1) KOTOPHE comepXxaT OIVMH WU BoJee
MaTepuraJioB, KOTOPHE YKa3HBawnT Ha IPpUCYTCTBUE BelecTBa B
MaTepuajie (IO MeHbIeM Mepe BO BKJIOUEHMSAX), TaKoT'o KaK HedTh WM
CBA3aHHBIE C HeMW  BellecTBa (HanpuMep, opraHMYeCcKMre  KMCJIOTH,
YTJIEBOOOPOOE M TOMy IOIOOHOe, TakKMe Kak YKCyCHas KuciaoTa), u (2)
IpUcCyTCTBUE TaKmUx MaTepMraJioB oTpaxaeT TeKylee COCTOSHME

MaTepHraila (c TOUKM SpPeHMA IIPHUCYTCTBMA LeJIeBOT'O BeMeCTBa) . B
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oBpazllax MOTYyT OTCYTCTBOBATh COOTBETCTBYKIME BKIIKUEHUS QIOUIOR
1o paAny  OpWYMH, HalpuMep, ecqM B MaTepuale HUKOT A He
0Bpa30BHBAJINCH COOTBETCTBYKINE BKJIOUEHVS  QJIOMIOB (HanpuMep,
HeTJIyOOKME, PHXJIEE, MOJIOOHE He(THHBEE KOJIJIEKTOPH B IIe€CUAHUKE B
MeKCUKaHCKOM 3aJIMBe) WJIM COOTBETCTBYKIME BKIKUEHMS QIOUIOOB B
nopome MOTJIM OHTL pa3pyIlleHH eCTeCTBEeHHBEMM U/UJIM aHTPOIIOTeHHEMA
opolieccaMy (HalpuMep, BO3OeMCTBMEe MeTeopuTa WM OypeHMre OYPOBHMU
OOoJIOTaMM C IIOJIMKPUCTAJIJIMUECKMMM BCTaBkKaMu («IIKB») ). Kak ykaszsaHO
B IOpyI'OM MeCTe, HepeOKOo BKJIOUeHMS QJIOMIOB B Iopome OymoyT
comepxaThk IOpeBHMe QIIOUOE, KOTOPHE YacTOo He oTpaXalT Tekylee
comepxaHue QIIOMOOB B MaTepualie. B HeKOTOPHX CJIydasax OTHOCUTEJIBHO
«MOJIOIHE» BKJIOUeHUA OQIIIOMIOB B IIOopole MOTYT O0Opa3O0BHBATLCHA B
MaTepualyie MM 0o0Jiee cCcTaphe BRJIOUeHUA QIIOMIOOB B IIOpole MOI'YT OHTH
3allOJIHEHE OTHOCUTEJIBEHO «KMOJIO OBIM>> MaTepurajioM, KOTOPHIM
IPUCYTCTBYeT B MaTepualsie. TaKue BKJIIOUeHUA QIIIOMIOIOB B IIOPOOEe MOTYT
OHTH KJIaCCUIULINPOBAaHE KakK CB©®. HecooTreTCcTRYyKOIME BKJIIOUEHM A
dmomunor  («HBO») MOIDyT HO-IpPEeXHEMy IIPelOCTaBJIATE COOTBETCTBYIIYI
nHOOpMaLM IOJIA I[IOHUMaHUA MaTepualjia, HO OHUM MeHee YyOeIUTeJIbHH B
OTHOIIEHUM CcoIOepXaHMd QJouIa B MaTepualle, uYeM CB®. 3BHauMTeJIbHOE
orcyrcrBUe CB® o3HauvaeT, uYuTOo MeHee 0,000005% ob6wema ob6pazla
COCTOUT M3 1eJIeBOT'0O BemecTBa (HamopuMmep, HedTH) WIKM OQJIOUIOR,
CBSA3aHHHX C IleJIeBHM BeleCcTBOM (HalpuMep, TOJLKO okoJjio 0,05 u/MiH
UM MeHee oObeMa obpa3lla COCTOMT M3 HedTM WM BemMeCcTBa,
OTHOCHAMETOCH K HedpTH) . B HEKOTOPHIX cayyasax n3obpeTeHMe
IpMMeHSeTCsd, Korga koJmuecTBO CBO eme wMeHbme, HaopuMmep, 0,025
u/MJIH MJIM MeHee, okoJjio 0,02 u/MIH MIM MeHee MJIM maxe okojio 0,01
u/MJIH MM MeHee o0beMa ofpaslla COCTOUT U3 OQIOMIOOB, CONepXalx
IIeJIEBOEe BEMEeCTBO, WM OQIOMIOB, OTHOCAMMEeCS K IeJJEBOMYy BEmMeCTBY
(B eme IOOMNOJHUTEJNBHEX acliekTax KoJndecTBo CBO B o0Opa3le eme
MeHbIle, HaIpuMep, OKoJo 20 YacTeM Ha TPUJIMOH oObeMa obpa3lla WU
MeHee, okoJio 10 yacTel Ha TPWIJIMOH oO0Obema o0pa3lla WIM MeHee,
OKOJIO 5 uacTel Ha TPWLIMOH of®beMa ofpa3lla WIKM MeHee WIM Taxe
okoJio 1 wYacTuMm Ha TPWILIMOH obObeMa oOpa3la WiIM MeHee). B eme
IPYIMX acleKTaxX aHalu3UupyeMbll obpas3ell MIM HeKOTOpHe ofpa3lUb He
comepxaT OOHaApPpyXMBaeMOoTO KoJimdecTBa CBO. B HEKOTOPHX ClIydaax

obpasell MOXeT coIepXaTh OoJbmMi oBbeM BRJIOUeHUNV oJoMIaa, OoOHaKo
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M3BECTHO, UTO BKJKUeHUA QJoMIOa He MABJIAKTCS COOTBETCTBYKRIVMM B
TOM CMHCJIe, UYTO WUMeeTCsa MHOOpMalMsa, coofllanmas MacTepy O TOM,
UTO MaTepMalsl BO BRIOUeHMM QJoMIa He YyKaseEBaeT Ha CcomepXaHue
bimomunoa B MaTepualle (HalpuMep, BKJIIOUEHMEe YKas3uHBaeT Ha HajlMuue
HedTr, HO M3 OAHHHX I[I0 OypeHMI M3BECTHO, UYTO COIOepXaHMe
MaTepuralja MaJio oTpaxXaeT WM BOOOMle He  COOEPXUT HedTu B
MaTepuase). B oIpemeyleHHBEX AaclekKTax MaTepualnl u/uiau obpaszel
opeIcTaBJIgeT COOO¥ WIM COOEpPXUT MaTepualJl, B KOTOPOM OTCYTCTBYIT
MaTepMralit, KOTOpHe o00pa3ynT OOCTAaTOUHOE KOJUUECTRBO, pPasMep WK
TUII BKJIOUEHMs, KOTOPEE MOTYT MMeTh 3HaueHMe, TakKe KaK MHOTHUe
CJIAHILE MJIM PHXJBE/MOJIOIOBEE IIeCUYaHMKM, KOTOpPHEe OOHYHO He CoIepXaT
MaTepraJioB, KOTOPOMY IOCTATOUYHO CJIOXKHO B HOOCTATOUHOM CTeIlleHU
obpasopaTh BKJIIKUEHMSA, KOTOPHE MOI'YT OO0eCHeuuTh OOHaApPYyXMBaeMHe
ypoBHM CB®, Dmaxe ecjM LeJjlIeBOe BeIeCTBO IPUCYTCTBYEeT B MaTepHualie.
BaxHO IIOHMMAaTL, UYTO TepMMH <«LejleBOe» B DTOM UM IPpyI'MX KOHTeKCTax
ONIMCaHMa AacCIeKTOB Uu300peTeHMda MOXeT O3HauaTb, HO He Bcerma
O3HavaeT, KOHKpeTHOe BeleCTBO, KOTOpoe, Kak oxumaerTcd, Oyner
IPUCYTCTBORBATE NI KOTOpoOe oymeT HaloeHo aHaJIMTUY e CKYMA
criocobaMy B COOTBETCTBMM C HOaHHBEM M300peTeHMeM. TakuMm oO06pasoM,
HallpyMep, <«UeJIeBEMM» MOTYT OBThE OIMH WM 0oJiee HEM3BECTHHX
MaTepralioB, KOTOPHE HaAXOOATCSA B MaTepualle, TaKuUX KaK OIHO WU
BoJjiee BemecTB, KOTOPHE BKJIWOUeHH B OypoBOM mJlaM WJIXM IOpPpyTon
TeOJIOTUYECKUM  MaTepuall, HO cocTasn KOTOPEIX HeU3BECTEH oo
IpoBeleHUI aHallnuza.

[0039] B Z»mpyI'OoM aclleKTe MU300peTeHMs aHaJlM3upyeMee o0pa3LH
U/ UM MaTepualyl coIepXxaT HeboJbloe KoJuuecTBO CBO. HamnpuMmep, B
KOHKPETHOM acIriexrTe n3obpeTeHmA oBpasel IIpencTaBlJigeT cobon
CKOILJIeHMe OBOJIOMKOBR BHOYPEHHOM IMOPOIHE, B KOTOPHX MeHee UeM OKOJIO
20%, MeHee ueM oOkoJiO 15% mim okoJjo 10% MIM MeHee, HaIpUMEpP OKOJIO
5% mam MeHee, OBOJIOMKOB BHOYPEeHHOM INOPOOHE comepxaT CBO,

[0040] B eme »OpyI'Mx aclIeKTax MaTepuaJis wWin o6pa3lUe C
BRKJIOUEHVAMN QJIOMIOOB MOT'YT OHTE [IpefHaMepeHHO BKJIUEHH UM OyoyT
BKJIOUEHH OOBUHO B oOpasell W/WIXM MaTepuals, W, B TaKuUxX CJIydasx,
crioco6 MOXET OOIIOJIHUTEJIEHO BKJIOYATE, Kak OIMCAaHO HUXe,

OoOCymeCTRJICHNMEe IPYITHX crioco®oB B CBA3U C MaTepHrajlaMir, cCcomepXalViMI
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BKJIOUEHMS (QJOMIOB, WM3BJIEUEeHHHEe C YydyacTKa M/WIM BKJIOUEHHHE B
oBpaslik.

[0041] Marepuan u/mav o00pa3Us OOBUYHO BKJIOUAKLT TPENVHH,
TPEMMHE ITUAOPOPAa3pPEBa, KaBEpHH, mMeJu M T. -O., KOTOPHE COIepXaT
IpeICTaBRJIAKIIME MHTEPEC ILIeJIeEBHE MaTepHualJibk, TakKue Kak JeTydue
YIJIEBOOOPOOE. TaKue TPEemMHE, TPEemMHE I'MOpopa3peBa M T. O. (B
COBOKYIIHOCTM MMEHYeMHEe B IOaHHOM JIOKYMEHTe <«IlopaMM ILeJIEBOTO
BemecTBay wuin «IIIIB») dYacTo XeJlaTeJIbHO COoIepXaT ILeJIeBOe BEIEeCTBO
WM MaTepuall, OTHOCANMUMCHA K I1LeJIeBOMY BelecTByY (HalpuMmep, TakKue
KaK oOpTraHMuecCKMe KUCJIOTH U/UJIM YITJIEBOIOPOIHE, KOTOPHE YKAa3HBAaoT
Ha HaJuuue HedTH), KOTOPHE TakXe B HEeKOTOPHX Clydasax (1)
IPUCYTCTBYIOT B COOTBETCTBYKRIMX KOJIMUeCcTBax B MaTepualie (Jmbo B
XKUOKOV dopme, JMOO IMOITJIOMATCS MJIM alcopduUpylnTcsa B MaTepuale), a
He B MaTepuale, npencrTapjsomeM cobolt  apTedaKTH  OPEeOHIYIINX
CYMeCcTBYIMX YCJIOBMM, KakK B cJlydyae MHOTMX HB®, (2) B HEKOTOpPOM
CTelleHM IIOIOBepTralTCsa BOBIEMCTBUIO OKpyXaWlel CcpeOs (HalpuMmep,
comepXxaTcsa B IIopax B MaTepualje, KOTOPHM IIOIOBepTraeTCs BO3IeMCTBUI
OKpyXawley cpemnr) (OpYI'MMM CJIOBaMy, OHM He IIOJIHOCTBLIO M3OJIMUPOBAHE
OT OKpyXaplel cpenbl, IOCKOJILKY B CcJiyuae BKJIOUeHUNM QJIOMIOB B
nopome), wuaM (3) MOXHO OXapaKTepus30BaTh Kak YIOBJIETBOPAKMIN/E
YCJIOBUAM (1) n (2). «IlopoBut  QJIOMIO» B  KOHTEKCTe  IOaHHOTO
n300peTeHMsa O3HadaeT BeMeCTBO, KOTOopoe OOBYHO ABJSETCS XUIKKM
I Ta3000pa3HEIM B CBA3M C MaTepualJioM, COOEPXMT OIHO WMIM OoJee
JIeTYyuMUx BENEeCTB UM colepxuTcsa B IIIIB m ymoBJeTBoOpsAeT ycJjoBuaAM (1),
(2) wnm (3) M3 OpedHOylero IIPpedJIoXeHMsa. B HEeKOTOPHX acleKTax

n300peTeHre XapaKTepu3yeTcsd aHaJllM30M OIOHOTO WM O0o0Jiee 00paslioB,

comepxalMx aHaJu3MpyeMoe  KOJMUEeCTBO IIOPOBOTO (BIX) disromga (oB) ,
u/nnm aHaJIM30M OIOHOTO VI BoJee oBpas3loR, comepXammx
aHaAJIM3UPYEMOE KOJIMYECTBO BeMeCcTBa, CBS3aHHOTO c [IOPOBEIMU
o ITaMmI .

[0042] B pdame KOHKPETHHX acCIeKTOB MaTepuaJl COCTOMT U3,

comepxmT Wi, IIO CymecCTBYy, COCTOMT M3 TI'eOJIOTMUYECKOI'O MaTepualla,
KOTOpHﬁ He VMCIIETaJl TJOCTAaTOUYHO SHaUMTEJIEHOT'O IrmareHesa Inpn
IIEePEeKPETHUN InopoomamMm, UTOOBRL O@paBOBaTB BRJIIOUEHNMA bIIIoMIoOB B
Iopone. «Ilo CylmecCTBY, cocTrouT nus>» B KOHTEeRCTeE ITaHHOT'O

ns0fpeTeHnsa OB3HAYaeT, UTO, IIO CYIeCTBY, OOJBIMHCTBO, HaIPUMEP,
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10 MeHblle¥ Mepe 65%, uyame IO MeHbmeM Mepe 75%, HaopuMmep, IO
MeHbIIeM Mepe 80%, 0O MeHbmeM Mepe 85%, 0o MeHbmeV Mepe 90% wIuM
maxe IO MeHbIel Mepe 95% 0as3sMCHOTO MaTepualjla MJIM COCTaBa COCTOUT
M3 paccMaTpMBaeMOI'0 KOMIIOHEHTa. B olopelnejieHHHX aclleKTax MaTepuall
COOEPXUT, COCTOUT M3 WM, [0 CYWeCTBY, COCTOUT U3 «MOJIOIEIX
IIeCUaHMKOB». B KOHTEKCTe [IaHHOTO Wu300peTeHMSa «MOJIOOOM I[IeCUaHUK»
«O3Hauaer HellaBHUE, [IJIMOLIEHOBLLE u MMOLLEHOBEHE OTJIOXEHN A
(HanpuMep, BoszpacToM (0-5 MWIJIIMOHOB JieT) . [IJga TaKuxX I[IeCUaHMKOB,
KOTOPHE I[IEPEKPHTH I[IOoponoaMy Ha IJydumHe okojio 10 000 o¢yToB WM
MeHee HMXe VYPOBHA TIIOBEPXHOCTM B TEKTOHMUECKM CIIOKOMHOM 3OHE
(30He C OTHOCUTEJILHO HeOOJIbIIMM KOJMUECTBOM 3eMjieTpsaceHuM), CRO,
Kak IIpaBUJIiO, He OynoyT IIPUCYTCTBOBATbHL WM OyOoyT, I[IO CYIECTBY,
OTCYTCTBOBAaThL, KakK OIMCaHO B IOpyI'OM MeCTe B OaHHOM IOOKYyMeHTe.

[0043] B eme oOOHOM aclekTe obpaszell M MaTepMaJ CcoIOepXxaT
MaTepuall <«IJIOTHOTO Kap®oHaTa». «IJIOTHEM kapOoHAT» B KOHTEKCTEe
CriIocoB0B B COOTBETCTBUM C IaHHBM M300peTeHMeM O3HauvaeT MaTepuall,
KOTOPHIM COHOEPXUT 3SHAUMTEJIbHYID IOoJIo Kapb®oHaToB  (HAIpPUMEp, IO
MeHbIIe Mepe okoJo 90% MaTepuajla COCTOUT M3 OIOHOTO MM OoJiee
kapOboHaToB) , KOTOpPHE OEMOHCTPUPYT HU3BKYIO [IPOHUILAEMOCTE
(HanpuMep, OKoJio 15 MummMmapcCu WM MeHee, OKoJio 10 MuImMmapcu
WM MeHee, WJIM OKOJIO 5 MWIIMIapCHU WM MeHee). B OOHOM acIlekTe
MaTepuaJl IIpelcTaBJgeT coboM MaTepualJ, KOTOPHM He TMOOXOOUT MOJId
TpaIMLUMOHHOTO aHalM3a S,, I[IOTOMYy UTO DSJIEKTPUUECTBO HE MOXeET
IPOXOOUTE UYepe3 MaTeprall B IOCTAaTOUYHOM CTeleHM, UYTOOH HOaBaTh
HalJjlexalyue CHUIHAaJE, HeOoOXOOMMEle IJIS TPaIulMOHHOI'O aHalM3a S, Ha
OCHOBE YIeJILHOT'O COINpOTUBIIeHUSA. CIOCOOH B COOTBETCTBUMM C ITaHHEM
n300peTeHeM B KaueCcTBe  [OOIOJHUTEJIBEHOTO WM  aJIbTEPHATUBHOTO
BapMaHTa MOIYT OBTEH I[IPMMEeHeHB K aHaJIOTMUHBIM TUIlaM MaTepralloB U3
OPYITUX napaMeTpoB, KOTOPEHE VMET CXOXUe TMIIEL YIOeJILHOT'O
COTNIPOTUBJIIEHVS, IIPOHUIIAEMOCTU U/UIM TIPOBOOUMOCTMH .

[0044] MaTepmas OOBUYHO IMOJy4YawT W3 aHaJIM3MpyeMoro obpasla
WM OH IIpeOCTaBJIeH B aHaJiU3MpyeMoM ofOpas3le. B ofmeM CcMBICIe
aHaIM3UPYyeMEM  obpas3ell  MOXeT OBITHL  JIOOEIM  00pasLoM, KOTOPHM
oByamaeT HeO0OXOOUMEIMU XapaKTepUCTUKaMA, IO 3BOJIAIMMHN
aHaJlIM3UpOBaTL €T0 C I[IOMOMBID KOHKPETHHEX YCJIOBMM crniocoba B

COOTBETCTBMM C IOTaHHEM MSO@peTeHMeM, KOTOPEE MOI'YT OBITH IIPVMIMEeHEHEL
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K MaTepualy . OIBITHEE CIIelMaJIMCTH, peanusynmme OaHHOE
n300peTeHre, CMOI'YT BHOMPaTh TakKMe MaTepMalJltl Ha OCHOBAHUM OPYIUX
YCJIOBUM criocoba, IpeICTaBJIEHHHX B  JaHHOM IOOKYMeHTe  UuIOeWu,
O0CoOBeHHO C YUYeTOM PYTHMHHHX DKCIEPUMMEHTOB UM JIPYIUX W3BECTHHX
NpMHLMIIOB. HanpmMmep, ofOpasel OOJDKeH OHTH TOCTaTOUHOT'O pasMepa,
UTOOH OO0eCHeurMTs OOCTAaTOUHOEe KOJIMUeCTBO MaTepMaJsa J4 aHalus3a.
KpomMe ToOTO, C 00OpasuoM, KaK IIpaBujio, ofpamalTca TakuMm o0pasoM,
UTOOH COXPaHUTBb MaTepMrasl B obpasLue, YTOOH OoBecClIeunThb
BHICBODOXIEHME M3 HEeTO JIeTYyUuX BelleCTB [NIPU [IPUIJIOXEHUM CUJIHE (CWJII) ,
IIPVMMEHSAEMOM (HX) IIPM BHIIOJHEeHUM crocoba B COOTBETCTBMM C HOaHHHEM
nszobpeTeHreM. [pyTyre yCJOBUS M ocobeHHOCTHM cbopa, XpaHeHUd u/UIHU
oBpalleHrda C oO0Opas3loM MOTI'yT OHTbH BEHOpPaHE TakK, UYTOOH IIOOOEPXMBATDH
CTPYKTYPHYID W/WIM XUMHAUYECKYID CTabMJIbHOCTL ofpasla ¥ JIeTyuux
CoeIMHEHUM, CoIepXamuxcsa B HeM. OOpasell TakxXe OOBUYHO IOJIKEH B
OOCTaTOYHOM CTelleHM He COIepXaThb MaTepHualioB, KOTOPEIE MOTYT
[oMemaTb aHamnsy. Hanpumep, obpaser OOBIUHO cobupaeTcHd u
[IOOOEePXMBaeTCAa TakKuMM o0pasoM, UYUTO OH, IO CYIeCTBY, He COOEPXUT
MaTepuasa U3 IOPYTMX MCTOUHMKOB, KOTOPHM MOXET «3aTPA3HATH»
oBpasel, OpuBOOA K IOJIyUeHMIO B CBSA3M C HUM HelNpaBWUJILHOM
nHOoOpMalLlMM O MecCTe, M3 KOTOPpOTO OH B34AT, M O €TI0 COIEPXUMOM.
[0045] B eme oOOHOM acloekTe wu300peTeHMsa obOpaszel IIOJydalT
criocoBoM, KOTOPHM BKJIOUAET MCIOJb30BaHMe OYypOBOTO pacTBoOpa Ha
HedTsaHOM ocHOBe. B ofmeM, OYPOBHE PACTBOPH MOTYT OHTL Ha BOIHOM
I HedTSAHOM OCHOBe. BYpPOBEE pPacTBOPH Ha HedTAHOM OCHOBe dYacTo
MOTYT CO3IOaBaTh TPYIOHOCTM IJIA aHAJIUTUUECKUX CIOCODOB, TakKuUX Kak
CrnocoBr aHalM3a BKJIOUeHMM GQJIoMOOB B  IIOpOoIe, MU3BEeCTHEE U3
OpeIlecTBYRIETr0 YPOBHA TEeXHUMKM. OTM CIOCOOHB OOBUHO TpeByrT
NpVYMeHEeHVS CUJILHOTO HarpeBa WU/WIM BakKyyMa, HalpuUMep, B BaKYyyMHON
leuy, IIPMMEHSEMEX B TeuUeHMe JUTEJIBHOT'O Ilepuolda BpPEeMeHM, UYUTOOE
MMeThL OeJio ¢ obpasuaMM, IIOJIYYEHHBIMM B IIpolecce OypeHuAa C
WCIHOJb30BaHueM OypoBOTO pacTBOpa Ha He@THHOM OCHOBe, WM C
PUCKOM BMemaTeJIbCTBa HedTSHOM OCHOBH OypOBOTO pacTBOpa U/UIMU
HedTaHOTO MaTepMala, MCIOJb3YeMOT'O IOJ4 IIPOMEBKM 00paslob. Takue
npoOJIeMsl TaKxe CYILEeCTBYIT B OTHOUWEHUN CIIOCO00OB aHam3za
HeQJIOMOHEIX  BKJIOUEHUN, TakMxX Kak I[IpedlecTByRIVe M300peTeHud

aBTOpa IaHHOTO u300peTeHMa. Crnocobu, B KOTOPHX IS YHOaJIeHUSd
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BYPOBOTO pacTBOpa Ha HebTaHOM OCHOBE IIPUMEHSI0T BHICOKYIO
TeMIepaTypy MU/WIKM BaKyyM, Takke MOTYT MMEThH OPOOJeME C yIaJleHueM
JIIOOHX SHIOTEHHHX YIJIEBOINOPONOB, OPTaHMUECKUX KUCJIOT M/UJIM HedTH.
BO3MOXHOCTE aHaJM3a TakKux obpa3loB crnocobaMy B COOTBETCTBUMU C
IOAaHHEIM M300peTeHMeM HABJIAETCHA elle OOHMM IIPpeMMymeCTBeHHBM acClleKTOoM
nzobpeTaTelJIbCKUX CIHOCOOO0OB, OIMCAHHHX B OaHHOM IOKyMeHTe. OO0paslb
B KaueCcTBe MOOMIOJHUTEJILHOTO WM ajJlbTepHAaTMBHOTO BapMaHTa MOTYT
OBITE TIOJIYUEeHH B pesyjbTaTe OYpPOBHX OllepallMi C MCIIOJbL30BaHUEM
OYPOBHX PAaCTBOPOB Ha BOIHOM OCHOBE, M B HEKOTOPHX CJydaax (Kak
IpuBeleHO B ITaHHOM IOKYMEHTe B KauecCTBe IIpuMepa) o0paslb MOTYT
OBITE IIOJIYYEHH M3 YdYacTKa, KOTOPHM IMHoABeprajicd KakK OypeHUID C
MCIIOJIb30BaHMeM OypoBOI'O pacTBopa Ha HedTSHOM OCHOBe, TakK U
BYpeHM o C MCIOJb30BaHMeM OYypPOBOTO pacTBOpa Ha BOIHOM OCHOBE.

[0046] Kak obcyxmaeTcsa B IOpyI'OM MeCTe B IaHHOM IOOKYMEHTE,
obpasupl MOTI'YyT OBTH 3aledaTaHEl B MOMEHT MJIM BCKOpe IIocje U3
3abopa. B Takux acrnekTax oT okojJo 0,5% 1mo oxkojgo 5% ofOweMa
obpaszlla MOT'YT COCTOSATH M3 LIEJEeBOT'O BelleCTBa WJIM BelecTBa,
CBA3aHHOTO C ILeJIeBEIM BeleCcTBOM. Hamnpumep, oT okojgo 0,75% 1o
okoJIo 3, 5%, Hanpumep, oT okoJjyio 0,8% mo okojgio 3%, oT okoJjo 0,93
oOo oxoJio 2,75% miam oT okoJo 1% mo okoJgo 2,5% obwema obpazla
MOXEeT COCTAaBJIATL lieJleBoe BelleCcTBO (lleJIeBhHle BemecTBa) (HaopuMmep,
HedTaHHe yIJjieBomopomel C5-C10) U/ MM MaTepuatitl, CBSA3aHHBHE C
1IeJIEeBEIM BeNeCTBOM. ITHM KOJMUECTBa BEMeCTB, CBASaHHHX C LeJIeBhHM
BemecTBOM, OOBUYHO BHIIE, UYeM KOJMUEeCTBO, KOTOpOe MOXHO HalTu B
MaTepualjax, HUMellMX TOJIbBKO TakMe lieJIeBhle BeleCcTBa WMJIM BelecTBa,
CBA3aHHbBE C LeJIeBHM BelleCTBOM, BO BKJIOUEHMAX OQJIOMIOB.

[0047] KoamuecTBO COOPaAHHOTO WM MNIPeloCTaBJIEHHOTO MaTepuala
MOXeT IIPeBHIMATL KOJUMUECTBO, KOTOPOe MOXeT OHThL IpelIMeTOM aHaJM3a
B Joboe BpeMsa, UTOOB B IIOJHOM Mepe 003adoTUTLCS O TOM, UYTO
MaTepuajla obpas3la OyoeT IOCTAaTOYHO IJIS BHIIOJHEHUS IIOBTOPHEIX
ocymecTBJIeHUM crnocoba ¥ T. O. MoxeT OHTbL MCIOJbL30BaHO Jiodoe
IOOXOI AmMUM KOJIMUECTBO MaTepMaa. TUNIMUHBIN obpasel MOXeET
COCTaBJIATh Nopalka oOkoJio 100 MI', HO MOXET COCTAaBJIATE BCETO OKOJIO
1 mMmr, oxkoJjo 10 Mr, okoJjio 25 Mr, okoJjo 50 Mr miaM okKoJiIo 75 wMr.
MakcuMaJbLHHM pasMep obpaslla uYacTo olIpenensgercsa Jmbo pa3MepoM

KOHTeIZHepa omnsa obpasua, U/ NIV eMKOCTBIO MaCC—CIIEKTPOMETPNMUECKOT'O
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AHAJUTUUECKOTO KOMIIOHEHTa YCTPOMCTBa, MCIOJbL3YyeMOTo B CHocobe,
eCJIM OH TIIPUCYTCTBYeT. TeM He MeHee, IIPpM HaJIeXallMX YCJOBUAX U
VCIOJIL30BAHUY HaOJjexameTr'o TuUlla YCTPOMCTBa IJIS aHajJduM3a MOTYT
nomouTy obpasur pasMepoM mo 1 r, 5 r, 10 r mam maxe OoOJble.

[0048] Kax mnpaBwmio, oBpaszel, OymeT B34AT M3 MaTepuala,
VMMEKRIEeI'0 OTHOCUTEJIBHO M3BEeCTHOE MeCTOIIOJIOXKeHMe. MeCcTOoIoJIOXeHMe
OOEUHO BKJIOUAET OPpUOIIN3UTEIIEHYI MHOOPMALIUIO 0 TJIyOMHE B
OOIIOJIHEHME K KOOpIMHAaTaM HOOJITOTH M MUPOTHE. YacTO MeCTOIIOJIOXEHNE
MOXeT I[PelICTaBJIATE MHTEpPEeC IIpU pa3BelKe HedTU WM IIOJIE3HEX
MCKOIIaeMHBX, TaKMX Kak I[penrnojiaraeMas WM M3BeCTHasd HedTaHad
CKBaXuHa, HedTAHasdg CKBaxyuHa, I»OoOBUYa M3 KOTOPOM, KaK paHee
cumMTalslack, YXe BaKOoHuUMJlaChb, WM [OIPUMUCK IIOJIE3HHX MCKOIIaeMHX,
TaKOM KaK B0JIOTOM MIPUMCK.

[0049] B gmgpyroM acnexkTe wus3obpeTeHusa obpasell IIpeOCcTaBJsgeT
cobon dparmMeHT obpazlla KepHa. O00pa3lb KepHa OOBHUHO CO3HalTCd IIPpU
pasBenke HedTM M CBSA3aHHEX [IpollecCax ¥ XOPOoUo M3BECTHH B IaHHOM
oBJlacTM TeXHUMKM. AHaJIM3 o00pa3loB KepHa CuUuMTaeTCsa BaXHBM K3—3a
COXpaHeHuda HedTHM uIM OpyI'UX LeJIeBEHX BelleCTB B MaTepualse. OOHAKO
opoliecc aHaJmM3a o0f0pa3loB KepHa dYacTo 3aHuMaeT OUeHb MHOTO
BpEeMeH! . [TpeuMymeCTBEHHO CIIOCOOEL B  COOTBETCTBUM C  IaHHBEM
n3obpeTeHUeM MOXHO MCIIOJIE30BaTh, HallpuMep, Jd 0oJiee OBCTPOIO
aHaianza PparMeHTOB oBpaslioB  KepHa, HallpuMep, IIyTeM  OLIeHKU’
comepXaHMsa yIUJIEBOOOPOINOBR B TaKMX QparMeHTax o0pas3lloB KepHa.

[0050] B OOJBIIMHCTEBE acClIeKTOB IaHHOTO u300peTeHMsa obpasell
3abupaeTcH, XPaHUTCHA u [IOCTaBJISAETCHA B KOHTelHepe. Takom
«KOHTeMHep nJud ofpasla» MOXeT IIpelCcTaBJIATE CcoDOM KOHTEeWHep
JOOOT0 IMHNOOXONAWEIO TUIla OJA IIoOepXaHusa o0pa3LoB B KOHTEKCTE
criocoba, KOTOPHM HOOJIKeH OHTL BHIIOJHEH. B HEKOTOPHX aclekTax
n30bpeTeHns obpaszel Jmnbo HellOCPeOCTBEHHO aHaAJIM3UPYT ns
KOHTelMHepa mOJaa obpasua, Jubo TI[OMemalT B OPYTOM KOHTeWHep I
aHalMsza Iepen caMuMM aHaJu3oM. KOoHTeMHepH OJid o00pasloBR MOTYT
BKJIOUATh WM MMETH OIPeleJIEeHHHE XapaKTEPUCTUKM, KOTOPHE SBJIAOTCH
[IPEeUMyIIECTBEHHEMY B MCIIOJIHEHMM HEKOTOPHX W3 METOIOOB, OIMCAHHHX B
IOaHHOM IOKyMeHTe. Kak MOpaBuMJIO, KOHTelMHep mnOJa obpas3lla 3akpHT U
OOLBUHO IO MeHbIleM Mepe UYacTUUHO M3O0JIMPOBAH OT OKpYXaKllel Ccpenb

(M OPemnouYTMTeJIbHO, IIO CYMEeCTBY, €CJIM He IOJIHOCTBI WM, IIO
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CyIecTBY, TIOJHOCTLID M3OJMPOBAH OT OKpyXaoley cpelbl), YTOOH
IOONepPXVBATh HEeKOTOPpYI UYacThb JeTyuux CcoeIMHeHMM B ofOpa3sle C
TeueHMeM BpeMeHM, uTo of0ecleurBaeT BHIIOJHEHMEe IPYyIMxX 5STaloB
criocoba, KOTOPHE IOJIKHE OHBTH BHIIOJHEHE B TeueHMe OlIpenelIeHHOTO
nepuona BpeMeHu mocje 3abopa (n XpaHeHUs) obpasua. B
onpeneJIeHHHX aclekTax KOHTeVHep IJia obpa3la CclIocobeH COXPaHATH
BOJILMMHCTBO JIETYyUMX BemecTB B ofOpaslle BO BpeMsa pa3MemeHus B
KOHTelVHepe 1mJjsa obpa3la (M B HEKOTOPHX CJy4Yasx COXpPaHAKnTCH
foJiblie, uYeM OOJIBIIMHCTRBO, HalpMMep, OKOJIO 65% wuiam ©0ojiee, OKOJIO
70% wmam OoJiee, okoJO 75% wmam ©OoJee, okoJo 80% miam ©HoJee, OKOJIO
85% wmim 6HoJjee, okoJgo 90% wmam O6oJiee, okoJiIO 95% wmam 0OoJee, WM
naxe oxoJo 99% wmiam 6oJjgee (Hampumep, 99,5%, 99,9% wam OoJee)
MCXOIHHX JIeTYyUMX BEIEeCTB) B TeueHMe TpebyeMOoTI'o IIepMola BpeMeHU
(KOTOPHEIM MOXeT COCTaBJIATL, HalpuMmep, 1 HeOeJo, 2 HeIeJau, OIUH
Mecsdl, TpM Mecsdlla, IecTb MecdleB WIM »Oaxe Ton wuiam 0OoJee) .
llogmepxaHMe JIETYUMX BEMEeCTB B TaKUX CIydasax MOXeT I[IPOUCXOOUTHL B
TUIIMYUHEIX , OTpPaHNYeHHHX VI OCOOBBIX YCJIOBUSAX (HanpuMmep, B
HEKOTOPHX CJy4YasaxX MOXeT IMHOTpeBoBaTbCHd WM XeJlaTeJIbHO OXJIaXIeHMe
W 3aMopaxmuBaHue, HO BO MHOTUX cIyuasax obpasurl  MOTYT
IoONePXMBaATLCS B MUMPOKOM IOMAalla30He TeMepaTyp ©0e3 3HAaUUMTeJILHOTO
IOOIIOJIHUTEJILHOTO YyXoIa). B IOpyI'Mx acllekKTaxX KOHTeWVHep g obpa3la
IOOJIKeH IMOOIEePXMBATEL TOJBKO TOT YPOBEHL JeTYyUMX BeleCTB, KOTOPHM
OoCTaToueH mOJId MUCHOHTaHMM B paMKax crocoba, KOTOPEIM  MOXeT
coCcTaBJIATE MeHee b50% JeTyuux BelleCTB B o0Opaz3lle, KoI'na obpas3el
IIOMelleH B KOHTeMHep IJig obpaslla. B HEeKOTOPHX CJydasx CcoxXpaHsaeMoe
KOJIMUEeCTBO JIeTYUMX CcoCTaBJigeT ©OoJiee uYeM OKoJO 65%, Hanopumep,
okoJIo 75% mym ©BoJgee, okoJio 80% wmiam ©Bojiee, okoJiO 85% wmam OoJee,
okoJio 90% mam BoJjiee, okoJOo 95% mam BoJjgiee, okoJo 97,5% miam OBoJee,
okoJio 99% wmiam ©OoJiee, WIM @»axe oKoJo 99,5% wmiam ©OoJee (HaIpuMep,
okoJio 99,9% wmiam 0OoJee) JIeTyuMx KOMIIOHEHTOB, IIPUCYTCTBYKIMUX B
obpaslie, TIOpM IIOMeNeHUM B KOHTeMHep @OJg ofbpaslla. B HeKOTOPHX
acrnexkTax ofpa3lu MOTYT XPaHUTLCA B KOHTeMHepe C OIHMM WM 0DoJiee
BemecTBaMM, CHMXaIMMMM  BepOATHOCTL OMOJIOTMUECKOM aKTMBHOCTH,
KoTopasa MoTJla OB CHM3UTL LIeHHOCTL oOpa3lla OJIS MCIBTaHUN.

[0051] B o©OHOHOM acHIekKTe KOHTeMHep nOJjsa obpa3lla COOEPXUT

SJIEeMeHT, TakoM kKak YIIDIOTHEeHNVMEe, CTeHKa, KpPHIIKa WJIM TOMY rnomofHoe
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(B maJibHeNIleM I[IPOCTO MMEeHYEMBN «YILJIOTHEeHMEeM», eCJIM KOHTeKCT He
TpebyeT MHOTO WK ecmn ABHO He yYyKasz3aHO WMHOoe), KOTOPHM
n30MpaTesIbHO BEHIIOJHEeH IMIpOoHMIIAeMBEM MOJIS YCTPOMCTBa KaHaJja IIOTOoKa,
Takoro KaK MIJla, Tak UuTo JeTyuMe BelecTBa B KOHTeMHepe MOTYT
BHICBODOXIAaTLCA IIPM IIPOHMKHOBEHMM B KOHTelMHep mnJua obpasua ©6es
3HAUUTEJLHOM IOTepM TakKMux JeTyuMx  BelecTB. TakuMm oOGpas30M,
YILJIOTHEHME, KaK IIpaBWJIO, BHIIOJHEHO W3 MaTepualla M KOHCTPYKLUM
TakMM oO6pa30M, UYTO OHO He OyIOeT BHOEJIATH JeTyuue BelleCTBa IIpU
[IpoKoJIe Wi  MHOM  ofpasoBaHUM I[IpoxXola  4epes HeTo, UyTOOH
0BecneunTs CPeOCTBO OJIS BHCBOOOXIEHUS JIEeTyuUMX BelleCTB B IOpyIue
KOMIIOHEHTE  CUCTEMEH, MCIIOJIE3YEeMEE IJIA pealu3alum crocoba B
COOTBETCTBUU C IOaHHBIM n300peTeHneEM. CriocoOsl OoIpeneJyieHnA
LEeJIOCTHOCTM YILJIOTHEHMS MOTYT OBTH MCIOJIB30BAHEL I[I0 BHOOPY B
naHHoM criocobe, KaK OINMCAaHO HWXe B OTHOIEHUM pas3pyllaeMbX uYacTen
KOHTeMHepa. IloTepa MIM B3arpsa3HeHMe B KOHTeMHepe M3—-3a I[IpoKoJia
WY OpyTOoTO THUIla OTBEPCTUA MM [NPOXOXIOEHUS Uepes YIUJIOTHEeHMe, Kak
IpaBUJIO, He BHABJALTCS WM OyOeT OUeHb HEe3HAUMTEJILHEM (HalpuMep,
MeHee uUyeM OkoJIo 1%, MeHee ueM okoJio 0,25%, MeHee ueMm okoJio 0,1%,
WY elle MeHbIIMe 3HaueHUd) .

[0052] B mpyroM aclekTe CIIOCOOH, CHUCTEeMH M YCTPOMCTBa MOTYT
BHITL pPeaJIM30BaHH C KOHTeMHepaMM, KOTOphEe BKJOUAIT B ceba He
IIPOKAJILBa e MBI criocoB/sTan "/ U MeHee IIPOKAJILB a e MBI
KOMIIOHEHT/CcucTeMy WJIM YCTPOMCTBO mHJg ofecleueHUsd HOCTyIIa K
TepMETUUYHO M3OJIMPOBAHHEM JIETYUMM BelMeCTBaM BHYTPU TepMEeTHUUHOTO
KOHTeMHepa nOJjsa obOpa3sla. Hanpumep, B OIOHOM acCIlleKTe JaHHOe
nz3obpeTeHre NOpelocTaBJIgeT CUCTeMy U ClIoco®, B KOTOPHX KOHTeMHep
oJisa obpasua, TaKkom Kak TpyOKa OJIs obpasua, MOXeT OBITH
n3dupaTesbHO OTKPHT IJS CUCTEMBl, HalpyMep I'paHelM, IOIpUM 2TOM
KOHTeMVHepH IOJa ofpaslla HpedCTaBJglT cobol NpodupkM OJjsa obdpaslia B
3aKpPETOM aBTOMaTUMUECKOM NpoBOOTOOPHUKE, a oCcTaJlbHad JacThb
CHUCTeMH BCTYIaeT B XUIOIKOCTHOE COOOmeHre ¢ KOHTelMHepoM/ofpas3lioM
[IocJie MO3MIMOHMPOBAHMA TpyOkM IJid obpas3lla B IIOJIOXEeHMEe, B KOTOPOM
O TKPHTHIM KOHEeI] TpyOKM/KOHTEeMHepa oIS oBpazua MOXET
B3aUMOIEMCTBOBATE C BXOIOOM B OCTaJIbHYHD UYacTh YCTPOMCTBAa/CUCTEMH,
KakK TIIpaBMUJIO, HallpMMep, C I[IOMOmMBK aBTOMAaTU3MPOBAHHOTO BaKyyMHOTO

YIIDIOTHUTEJIBEHOT'O coeIMHMTEeJIA, gyTo MOXeT, HaliprMep, InpmBeCTM K
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3aTATUBAHUID VIIJIOTHUTEJILHOTO KOJbIla MeXOy CHUCTeMOW U OTKPHTOM
TpyOKOM’, TeM CaMbIM TepMeTU3UpPy g TPYOKY c cUuCcTeMOM Hes
IIPOKAJIHBaHU g WIIn IPOXOXIEeHU A MUITJIHL. B 2TOM BHUIE TpaHb
cucTeMa/yCTPOMCTBO He OONyCKaeT 3HAUMTEJILHOM IIOTepr COOepPXMMOTO
u3 TpydOku njaa obpasl3lla B CUCTeMe, KakK OIMCaHO B IpyT'OM MecTe
IOAaHHOTO IOOKYyMeHTa B OTHOMEeHUM IOPpYIMX KOHTeMHepoB IJa obpa3la
(HanpuMep, MeHee UYeM OKOJIO 5%, MeHee UeM OKOJIO 3%, MeHee UeM
okoJio 1%, MeHee uyeM okoJjio 0,5% mam gpDaxe MeHee uyeM okojio 0,2%
COOEepPXMMOTO TepsdeTcsda IIOCJle pa3MemeHusa B KOHTelWHepe g obpasla,
B IAaHHOM CJIyyae B CHUCTeMe/yCTpOMCTBe) .

[0053] B @mpyroM aclekKTe KOHTeMHep nJd obpaslla B KadecTBe
OOINOJIHUTEJBLHOTO WM aJlbTEPHATUMBHOI'O BapMaHTa MMeeT JOCTaTOUYHO
IpOCTPAaHCTRBa, I[IOMMMO TOTO, KOTOpOe 3aHATO caMuMM of0pa3loM, Tak
uTo HeKoTopad JacThb KOHTeMVHepa MOXET OBITE 3aroJIHEHA
BHIOCIMBIIMMUCSA JIETYUYMMM BelecTBaMM. HOCTYIIHOE IIPOCTPaHCTBO TaKxXe
4acTo IpenoCTaBRJIAeTCH oJis MITJIB VI OIpyTroro 2JIEMEeHTa,
bopMmmpyomero kaHall, WJIM YCTPOMCTBa, UYTOOH o0ecleuuTb OOCTYIl B
KOHTeMHep nJjsg obpaslua, B acllekTax, B KOTOPHX MIpedyCMOTpeH

TepMeTUUHHY KOHTeMHep. TakuM obpas3oMm, okoJjo 2-20%, HaopuMmep,

OKOJIO 3-15%, HallpuMep, OKOJIO 4-10% KOHTeMNHepa, B
TepMeTU3VPOBaHHOM BUIE OCTaBJIAIT B KauecTBe OTKPEITOT'O

NIpOoCTpaHCTBa, obecleuMBawllero IPOCTPAHCTBO OJIA I'al3a, a TaKxXe OJd

BXOoIOa B yCTpOﬁCTBO KaHaJla IIOTOKa. KOHTeIZHep MOXeT MMeTb OOJIbIIe

OTKPHTOT'O IpOCTPaHCTRa epen TrepMeTH3almnen, UTOOH Takxe
OBeCIeunThb MeCTO o4 TrepMeTU3alUN (HanpumMmep, OKOJIO 5-25%

KOHTelHepa MOXeT OHTH CIPOeKTUMPOBAHO TakK, UYTOOH OBTL OTKPHTHM IO
repMeTHU3alun) .

[0054] B eme omOHOM acllekKTe KOHTeMHep g obpaslla B KauecTBe
OOIIOJIHUTEJIEHOTO WJIM allbTEePHATUBHOTO BapMaHTa COOEepXUT ydacTOoK,
KOTOPEM BHIIOJJHEH C BO3MOXHOCTBI MOIMOUMKALMM B  OIpelelIeHHHEX
YCJIOBUAX, Hallp¥Mep  BHIIOJIHEH C  BO3MOXHOCTBI pa3pylleHWs 10
MeXaHNUeCKMM  IaBJIeHMEM, Tak 4ToO CuJla JoBoT0  OOCTaTOWHOIO
MeXaHMUEeCKOTO IOaBJIeHMS, TMIPUIOXKEHHOTO K KOHTeMHepy IJjsa obpasla,
MOXeT OHTBE IlepelaHa o00pas3ly M TeM CaMbM BH3HBATE WM YBEJINUMBATH
BHIIEJIEHUE JIeTy4umx BEelleCTE, IpenrodYTUTeJIEHO, tes HapylleHn I

CTPYKTYPHOM  LEJJOCTHOCTM  KOHTeNHepa g ofpasla KaKuM—Juoo
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0o0pasoM, KOTOPHEM MOT OB BHE3BATHL BHOeJeHMe JIOOTO KOJIMUeCTBa WM
JI060T0 3HAUUTEJBLHOTO KoJIMUuecTBa JIeTyunx BemecTB, KOTOpPHIE
BHIOEJIAITCSA B KOHTEMHepe (HalpuUMep, MeHee UeM OKOJIO 1%, MeHee uUeM
okoJio 0,25%, MeHee dYeM okoJio 0,1% wmIM MeHblle, yeM Jmodoe
obHapyXMBaeMoe KOJIMUECTBO JIeTYyUunx BemecTB, KOoTopoe
BHICBODOXIaeTCsa B pesyjbTaTe IIPMJIOXEeHMS CUJIE K pas3pyllaeMoy YacTH
KOHTelMHepa nJjsa obpasla) U/MIXM BH3HBaeT 3arpsa3HeHMe IIPOCTPaHCTBa
KOHTeMHepa (M comepxamyecsd B HeM JIETyUMX BemecTB) BemMecTBaMuU U3
OKpYyXaKle aTMochepHOM cpenb (HalpuMep, BO3OYyXOM B JabopaTopumn) .
Crmoco® MoXeT BKJOUATL B Cceb®sa KOHTPOJIbL HOaBJIEHMS B KOHTeMHepe WK
OaBJIEHUSA B KOHTeMHepe, IOICOEeNMHEHHOM K aHAJIUTUUECKOMY
YCTPOMCTBY, B KaudecTBe OIHOM Mepe, UTOOH yOeOIMTbCHd B OTCYTCTBUMU
IoTeph M/UIM 3arpA3HEeHUS M3—-3a yTeuek. [pyTre CIOCOOH B KaueCTBe
OOIIOJIHUTEJILHOTO WM aJIb TEPHAaTUBHOTO BapMaHTa MOTYT OHITH
BHIIOJIHEHH IJIg ofecleueHMs TOTo, UTOOH TaKMe YTeukM M3 KOHTelHepa
He TI[IPOMCXOIOWJIM, HalpuMep aHaJM3 COeOVMHEeHMM B OoKpyXaolelr cpene
BOKpPYT KOHTeMVHepa C MCHOJIb30BaHMeEM  OOBUHEIX crioco6osB. Kaxk
OTMEeUeHO  BHIIe, TakMe CIOoCOOH Takxe MOTYT I[IPMMEeHATbCS  IOJIA
obecrieueHMUsa LEJOCTHOCTM OPYTMX AacCIeKTOB KOHTeMHepa mOJa ofpas3la
WM IOPYITUX BSDJIEeMEeHTOB CUCTEMBl, KOTOPHE MCIIOJNL3YITCS B pealu3aluu
OaHHEIX CIIOCOOOB.

[0055] B THUNMUHHX ¥ OPEeOlNOUTUTEJILHEX acleKTax KOHTeMHep OJd
obpaslla CcHIelMaJIbHO MIPUCIOoCcOoBJIeH OJIS MCIOJIL30BaHMS B OIOHOM U3
n3obpeTarelIbCKUX YCTPOWMCTB, OINNMCAHHEIX B @»OAHHOM IOKYMEHTe B
IpYyI'OM MecTe, IOJIS BHIIOJHEHUI Pas3JIMUHEX CIOCOB0OB B COOTBETCTBUU C
IDAaHHEIM M300peTeHMeM. OSJIeMeHTH, KOTOPHEe OOBUHO COOEPXUT KOHTEeMHEep
oJsgs obpasla OJa TOoTro, UYUTOOB OHTL OPUIOIHHM IJIS MCIIOJL30BAHUSA B
TakMx YCTPOMCTBax, BkJoUalT (1) OpoHMIlaeMoe VIUJIOTHEHMVEe, KOoTopoe
COCTOMT U3 YIUIOTHMTEJLHOTO MaTepuala, KOTOPHM (a) ABJISeTCH
MHEePTHHM IIO OTHOmeHMIO kK U (b) sABJIgeTca IO MeHbIleM Mepe, IO
CymecTBY, HellpOoHMIIaEeMBIM, ecJn He ABJISeTCH IIOJIHOCTBIO
HelpoHMIIAEMBEIM, OJS MaTepualJa ofbpas3lla M coIepXamlMxcd B HeM
JeTyuMx MaTepMraJioB (IO «MHEePTHBEM» IIoIpa3yMeBaeTcsa, UTO MaTepuall
He BCTyHaeT B XMMMUECKYD peakKuuon Cc JeTyuduMMyM MaTepuaJlaMu U’
MaTepuajaMy obpa3lla M He BHIOeJIeT JieTyuue BellecTBa B YCJIOBUAX,

IIPM KOTOPEIX BEIIOJIHAETCA criocot, TeM CcaMBM MOIOYJIMIPY A aHaJ'H/IB), u
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(c) amanTupyeTcsa IO QOopMe U pa3Mepy IJsa IT'epMeTH3aluy Kopllyca
KOHTelHepa B OTHOmMEHMM IIepedausM T'a30B U OPYTMX MaTepuaJioB,
KOTOPHE MOTYT YaCTHMYHO WMJIM IIOJIHOCTBI MeMaThb, IIOPTUTE WM CHMXATH
20PeKTUMBHOCTD aHaJmn3a u, NIpenrnouYyTUTeJIbHO, u (2) KOpPIIyC,
COCTOAMMUY M3 MaTepMalJa, KOTOPHM MOXeT IMIOOBepraThbCsa BO3IEMCTBUIO
CuJl, KOTOpHEe OyIOyT MCIOJBb30BaTBHCA B Clocobe IJd W3BJIEUEHUS
JeTyuux MaTepMraJioB, UYTO B IIPEenOIIOUTUTEJIbHBEIX aclleKTax BKJIOUAEeT
paspylieHne KOHTelHepa C obpasioM (n MaTepmraJiob BHYTPU
KOHTelHepa) (HanpuMep, KOpIyC KOHTeMHepa C 00pa3loM COIEepPXUT
MaTepuas WJIM COCTOMUT M3 MaTepuasa, KOTOPHM IMHOOOAaeTCsS pa3pyleHUo
Ion IOeWCTBMEeM CUJH, OpujlaraeMoy K YCTPOMCTBY, UYTO IIO3BOJISET
Takxe paspylaTb obpas3ell MaTepuaja I[IpM BHCBOOOXIEHUM JIETYUUX
MaTepraJioB M3 obpa3lla B KOHTeWVHep, IIpMUeM KOHTeMHep Jsa ofpasla
BHIIOJIHEH TakuMM of6pa3oM ¥ M3 Takux MaTepualioB, UyTOOE  He
IooeepraTbCsa PUCKY UM  UTOOB He IIOTepAThH CBOM TI'epMeTUIUPYIIKEe
CBOMCTBa IIpM pas3pyleHuyr, Kak obcyxmaeTcs B IPYI'OM MecCcTe IaHHOTO
OOKYMeHTa) . I[IPUMHUMII MHEepPTHOTO MaTepuasa, oOCyXIaeMel B 5STOM
naparpade, Takxke OOBUHO IPUMMEHSeTCsS KO BCeM DJIeMeHTaM KOHTeMHepa
oJis oBpasla n OIPYyTMM  BJIeMeHTaM  CHUCTEMEH, VCIIOJIb3YEMEIM B
peannusaumnum criocoba. TaxkmumMm oBpasoM, HalpruMep, TpyOKHM,
yilaBJMBaMMe YCTPOMCTBA M aHaJIMTUUECKMEe YCTPOMCTBA, BKJIOUEHHEE B
cucreMmy, aHaJIOTUUHEIM obpasoM OynoyT BEIOpPaHEL Ha OCHOBAaHUU
VHEPTHOCTHM II0 OTHOUWEHMI K o60pa3ly M JIeTyuuMM BelecTBaM, KOTOPHE,
KakKk oxumaeTcsa, OyOyT NPUCYTCTBOBATE M INOIOBepraThbCd aHaJIM3Y.

[0056] B ompeneJIeHHEIX acCleKTax croocof BKJIOUAeT MHOXEeCTRBO
LIMKJIOB PpaspylleHMrs, TakMx Kak paspyleHMe KOHTelMHepa OJsa obpa3la
OyTeM IIPWUJIOXEHMS CUJI paspylleHrMsS UW/UiIM CHaBIMBAHMA WIM CXaTuUd,
KakK INpaBWJIO, B PAa3HHEX HalpaBJIeHMAX. Ha eme OJHOM OOIOJIHUTEJIEHOM
sTane crnocod® BKJUaAeT BOCCTAHOBJIEHME KOHTelMHepa I[IO0 MeHLIeM Mepe
YacTHUUYHO OO eTro IepBOoHAauaJIbHOM O(QOPpMH IIOCJIe IIPUMMEeHeHMS OIHOTO
aTara pas3pylleHruda WM O0oJlee BTalloB pas3pylleHMsa. JSTal pa3pyleHus
WY CcXaTua o0pa3loB MOXeT OBTh BHIIOJIHEH B JIOOOe [OOXOoIOAllee
BpeM4. B OIOHOM acriexKTe 3Tarn pa3pyleHus BHIIIOJIH AT rmocye
NIPUJIOXKEHNA IPYTHUX CHUJI, KOTOPHE CIOCOOCTBYKT BHIESJEHUK OIHOTO WM
DoJlee JIeTyuMX BellecTB mu3 obpas3la. B OpyroM aclekTe 5»Tal

paspymeHnd Wt CXaTm4a o@pagua BEITIOJIHAKRT rnepen IIPMJIOXEHVEM K
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oBpa3uy IpyTMX cui, CrocoBCTBYRMNX BEICBOOOXIEHUIO JIeTyumx
BelleCcTB, HalpuMmep IOIPUIIOXeHMe OaBJIeHMsa K obpasuy. B 1mpyrux
acriekTax, KaK OIIMCaHO B JIpPYyI'OM MeCTe B IOaHHOM IOKYMEHTe, »Tall
cxaTusga obpaslla MOXET BHIIOJHATHECH HE3aBUCHUMO OT W3BJIEUEHUS WK
BHOEJIEHUSA JIeTYyUMX coelVHeHuM (M HaodbopoT) .

[0057] IlpemnouTUTEeNIbLHBI KOHTeMHep IJsa obOpa3lla 4gBJISeTCS II0
MeHbIeM Mepe YaCTUUYHO MM OTHOCUTEJNBHO TIUMOKMM II0 KOHCTPYKLUM,
UTO TIO3BOJIAET 3axXBaTHBaTE o00pas3lbl pPasJIMUHEIX TUIIOB B pPa3JIMUHBIX
yCcJoBUAX. CIOCOOE B COOTBETCTBMM C HOaHHEIM M300pPEeTEeHMEM MOTYT
SHAUUTEJIEHO pas3JiMyaTbCsa C TOUKM 3pPeHUMd OaBJIEHUS, TeMIepaTypPH,
comepXaHMsa Taza M IPYI'MX COOTBETCTBYIIMUX (aKTOpOoB. KoHTeMHep IJ4
oBpasla U IOpyI'Me BJEMEHTE CUCTEeME OOBUHO BHOMpPAKT TaKMM 00pas3oM,
UTOOH OHM MOIJIM paboTaTh B CaMbIX pasHHX YCJIOBMAX. B IpyroM MecTe
B IDaHHOM OOKYMEHTe IIpelyCMOTPEHE YCJOBMUA HOaBJIEHUS, KOTOPEE MOTYT
[IOMOUYb XapakTepu3oraTh TaKywn NIPUTOOHOCTE . TeMIlepaTypH,
MCIIOJIE3YEMEE IIPM peajnu3aluM CIOCOOOB B COOTBETCTBUMM C OaHHEM
n3obpeTeHUeM, Takke MOI'YT 3HAUMTEJIBHO BapbMpOBaTbLCH, OCODEHHO
KOTI'Ia BHCOKME TeMIlepaTyphl MCIOJNbL3YITCA OJ4 yIOalleHud MaTepuala, a
3aMOopaXrMBaHMe MCIOJbB3yeTCcsa B KauecTBe crocoba yJaBJMBaHMA. B
5TOM OTHOWEHMM BCS CHCTeMa, BKJIoUas KOHTeMHep mJga o00pas3loB,
MOXeT MMeThL TeMIepaTypHEe OMalasOoHH OT OKoJio -—-273/-270 °C (B
IDaHHOM [OKyMeHTe «°C» O3HauvaeT Ipalychk o lejgbcumo) mo okojo 500
°C, HamopuMmep, oT okoJjo -195 °C mo okosio 200 °C. Bo MHOTIUX
acriekTax TeMIepaTypa B CHUCTeMe He OyIOeT IOpPeBHMATbL WIM Oaxe,
BO3MOXHO, He pocTurarTe 100 °C. B OpyIMx acleKTax TeMIepaTrypa B
cucTeMe He OyOeT OpPeBHIMATh WM, BO3MOXHO, He OymeT pocTuraTb 50
°C, O©OCODEHHO B KOHTeliHepe mJjd ofpasua. C CcoxpaHeHMeM TaKuUx
TeMIIepaTyp, OpM pealu3aluM croocoba MOTYT MCIOJB30BaTE 0Oojiee
IOOCTYIIHEIE MaTepMualJkl. KpoMe TOoTro, 53TU 3KCTPeMallbHEIE TeMIIepaTyPH
MOTYT OHTL OOCTHUIHYTH He BO BCexX YyuacTkaxX YyCTpoMcTBa. Hanpumep,
TerJio MoxeT OHTb OpMMeHeHO K  KOHTeMHepy ©OJsa obpasla, HO
TeMIepaTyph 3aMeps3aHMsa MOTYT OHTL IIPMMEeHeHH TOJILKO K YCTPOMCTBY—
JIOBVIIKE .

[0058] KaHaug oJis [I0TOKAa NI NIy MCIIOJNE 3YIOT oJis
[IPOHMKHOBEHMSA WMJIM MHOT'O 00pas3oBaHMA MNPOXOIHOT'O KaHalJla IJId I[IOoToKa

I'asoB nus KOHTeﬁHepa IOJId oBbpaslia (mnm, DoJiee KOHKPETHO, B
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TUIIMYHEIX BapMaHTax pealn3alliy W300peTeHUsa UIJIy MWCIOJb3YKT IJIS
IIPOHMKHOBEHUSA B VYIJIOTHUTEJLHHM KOMIIOHEHT WJIM B KOHTeMHep IJIA
oBpazua) . B BapMaHTax peanmMsalumm n3obpeTeHnsd, BKJIOY A0 X
VCIIOJIE30BaHME MIJIH, pPa3Mep UIJIE OOHUHO BHOMpAawT TakuM oO0pasoM,
uyTOoBEl OH ofecrneurBaJl OOCTATOUHHEM IIOTOK JeTyuMxX BemecTB U3
KOHTeMVHepa mJsa ofbpas3lla B OCTaJIbHYl dYacTb CUCTEMEH, HO He
HaCTOJIBKO BoJILION, UyTOOH BEIBEIBATH MIPOKOJI YILJIOTHEHU A u
BEHICBOBOOXIeHME TepMeTU3MPYIETO  MaTepuala (i  OgpyTroM  dYacTu
KOHTeNMHepa) BO BHYTPEHHKK YacCTb KOHTeMHepa nJja obpasua. Wrnia,
MCIIOJIE3YeMasd B OIMCAaHHBIX B HOaHHOM IOOKYMEHTe crocofbax, MOXeT
VIMEeTb JI0OVIO [IOOX OO AIYIO KOHOUT'Ypal Mo BITY CKHEIX [IPOXOLOB
(oTBepcTHM) OJA OpueMa Tra3a. TUIMUHHEM SABJISeTCHS OIHO OTBEepCTHUe,
pacroJjioxeHHoe cOOKYy, WJIM OBa OTBEPCTHSS, PACIOJOXEHHEEe C KaxXIoM
CTOPOHEL WTJIBL. BokoBoe pasMelleHne VTJIEL MOXeT [IOMOUYb
rapaHTUpOBaThL, UYTO BXOOHOE OTBEPCTMEe MIJIEL He OyneT 3abuTo IIOCJe
IPOXOXIeHNUS uUepes VIJIOTHeHMe wuIu OOKOBYID CTeHKY KOHTeMHepa.
Hanpumep, wurjga Tuna 5 (no TaMuiabToHY) ofecneuMBaeT TakKoM ©OajlaHC
IO OTHOIMEeHMI K TI[PUBEIEeHHHM B KauduecTBe IIpuUMepa YCTpOMCTBaM,
ONIMCaHHEM B JaHHOM OOKYMEHTEe.

[0059] Kak oTMEeUeHO BHIIE, TI'epMEeTUIUPOBAHHHE OO0paslbE MOIYT
XPaHUTBECAI B TeUueHMe 3HauUMTeJIbHEX I[IepPMOOOB BpPEeMeHM U BCe Xe
YCIIEMHO aHaJIM3UPOBATLCSA C MCIOJB30BaHMEM CIIOCOO0OB B COOTBETCTBUM
c OaHHBM n3obpeTeHMEM. HexkoToptre JeTydne BemecTBa MOTYT
3aIepPXUBaATECSH B TepMeTUUYECKHU 3aKPHETEX IIYCTOTax B TBEPIOHX
BemecTBax, TakMe KaK BKJOUeHMS QIOMIOB B IOopolax. B HeKOTOPHX
BapMaHTax peaJlu3aluy Un300peTeHusa Takue JIeTyudre BelecTBa MOXHO
AHAJIM3UPOBATE UYepe3 TONH WIM IeCATUIIeTMd IocJe oTbopa obpa3la.
JleTyure BemecTBa, TI'epMETHMUYHO 3alledyaTaHHBE B TBEPIOM BEIECTBE,
MOTYT BECBODOXIATHECHA I[IYTEM pPas3pylleHMdI TBEePOOT'O BemMecTBa WK
TEepMUUECKOT'O  HarpeBa TBEPIOOT'O BemecTBa 1O Tex I0p, noka
3alloJIHEHHHE JIeTYUMMM BEMECTBaMM IIYCTOTE He HaYHYT paspylaThbCH.

[0060] Jpyrme JeTyudMe BemMecTBa MOTYT JEeI'KO BHEXOIUTH U3
TBEPIOTO, XKMUIKOTO WMIM TI'a3’000pas3HOTO CoIepXalmero MX BemecTBa.
TakMe JieTyudMe BelecTBa BKJIOUYalT B ce®da HedThb, BOOY M Ta3 B Iopax
B OYPOBHX IJIaMax WM KepHe WM B OypOBOM pPacTBOpPE, WMCIIOJE3YEMOM

B CKBaXVHeE . Kak IIpaBmJIoO, KelJlaTeJIBHO, yTOOH TaKue TBepIOee n
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XUOKMe oOpaslusl OBUIM I'epMeTU3UPOBaHBl KakK MOXHO OBCTpee, UTOOH
ofecrneunTs HauboJiee XapaKTepPUCTUUHHM aHaln3 HedTH, BOOHE M Ta3a B
HeapaxX Te0JIOTMUYeCKOM cpenn. Kak OPpOOeMOHCTPMPOBRAHO UM pPacCMOTPEHO
B IOpyI'OM MeCTe B -IOaHHOM IOOKYMeHTe, CIOCOOH B COOTBETCTBUM C
OAaHHEIM M300peTeHMeM MOI'YT OHTbH OCYWMEeCTBJIeHE Ha OpaKTUKe CO
CTapEIMM OTKPETEIMM MaTepMallaMy, B KOTOPHX IIPOM30IJIa HeKOoTopas WM
Daxe 3HauMTeJlbHasa I[IOTepsa, HO dYacTo JiyullMe pe3yJibTaTH II0JIydalnT C
obpaslaMi, KOTOPHE TIepMeTU3MPOBAHEL B TeUeHMe KOPOTKOI'O Iepuona
BpeMeHM U3 obpasla, OOCTUIAaKIeIlO IIOBEPXHOCTM WMJIM IIOOBeprarlelOCHd
BOBOEUCTBMI  M3MEeHEHHHX aTMOChOEpPHEIX  YCJIOBUM, KOTOPHE MOTYT
IPUBECTM K BHIOEJIEHMI COOTBETCTBYIMUX BelleCTB.

[0061l] B omHOM acIlekKkTe CIOCOOE B COOTBETCTBMM C IOaHHBM
n300peTeHreM OCYIECTRIJIANTCA 0e3 IIPpMMEeHEHMA 3HAUMTEJIbBHOT'O BaKyyMa
W OaBJIEHUA Ha obpaser nepern BHIIIOJIHEHMEM criocoba.
[lpenuecTrpyKe M300pPEeTEeHMA aBTOpa LaHHOTO M300peTeHMAa U OpyIue
CIIOCOOEH IpenueCcTBRYKRIeTO YPOBHHA TeXHUKU JacTo IPYMEeHST
SHAUUTEJILHE BaKyyM WM »OaBJIeHMe /UM 3SHAUUTEJILHYID TeMIepaTypy
K ofpazlaM OO aHajM3a MaTepuraJioB. OTCYTCTBMe TaKOoI'0 DTala B
OIpeneJIeHHHX aclleKTax IaHHOTO M300peTeHud H[ABJISAETCS elle OIHUM
IPpU3HAKOM, KOTOPHM TakKMe AaCIeKTH 3SHAuUUTEJIbHO OTJIMYAalTCSa OT
IpellecTBYKRIEeT0 YPOBHSA TEeXHUKH.

[0062] XoTda KOHTeMHepH mJa o00pa3lloB, KOTOpPHE MOTYT OHTH
BHIIOJIHEHE C BO3MOXHOCTBI Pa3pPyIMEeHUS WIM MOTYT OHTB MHEM OOpaz3oM
CXMMa e MBEIMI , JacTo ABJIATCH IIPenrnodYTUTENIbHEMU, foJibIOE
pasHoobpasre KOHTEMHEepORBR MJA o00pa3lloB MOXeT OHTHL aleKBaTHBEM IJIA
0Bpas3loB, KOTOPHE He TpedylnT MEXaHMUECKOT'O paspyleHUd (HalpuMep,
CTeKJISHHHEe (QJIaKOHE, TpPaduMTOBEHEe TPYOKM WMIM OPYyTMe KOHTeMHEePH,
KOTOPHE ABJIATCH HENPOHUIIAEMBEIMM U MHEPTHEMM) IIPM pPeau3aluM
OTHOEeJIbHHX AaCIEeKTOB 3asBJISeMEX CIoCco00B. TakumMm oOpa3oM, HaIpUMEDP,
eCcJIX He  OOJIKHO OHTb MeXaHMUeCKOI'O pa3pylleHus, B KaudvecTBe
KOHTEeMHepOR nOJjid o0pas3loBR MOTYT MCHOJB30BaThLCH CTEeKJISHHHE OGIaKOHE
VI TepMEe TUYHHE MeTaJIJInYeCKMeE TPpYyOKM . Pa3muHHE MJIaHTH,
M3TOTORJIEHHEE M3 PE3UHE WIM OPYyI'MX IIOJMMEPOB, MOTYT B KaudecCTBe
OOIMOJIHUTEJIBHOTO WJIM aJIbTEPHATHMBHOTO BapMaHTa OHBTbE JOCTATOUYHEMMU,
ecJIM OHM MOTyT OBTE TEPMETMYHO 3aKpPHTEH. J[Jlaxe TIIakKeToB U3

IIOJIMS TUMIIEHa Tequ_)TaﬂaTa VIV  TOJIMATUIIEHa MOXeT OBTL OOCTaTOUHO
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OJIS1 HeKOTOPHX I[pPMMeHeHUMM. B HeKOTOPHX acleKTax Mn300peTeHUus
KOHTEMHEepH TakXe MOTYT CoOOepXaTb WM, TJIaBHEM o0pasoM, I[IOUTU
[IOJIHOCTB, WJM IIOJIHOCTBI WM3TOTaBJIMBATLCHA M3 YIJIEPOOHEX BOJIOKOH.
OecTBUTENBbHO, JIOOOM KOHTEMHep, KOTOPHM MOXeT OHTH I'e€pMETUUHO
3aKpPET, MOXeT OHTb HOOCTAaTOUHEM B 3aBUCHMMOCTM OT XapakKTepa
3axXBaTHBaAEMOT'O MaTepuala.

[0063] OBHUHO KOHTeMHep mJa obpaslla COOEPXUT I[IepelopOoIKy
WM KPHIIKY  (HaopuMep, KPHIIKY W¥3 CHUHTETHMUECKOTO Kaydyka WK
HUTPUIAa), KoTopasd ABJIAETCS MHEPTHOM U UYepe3 KOTOPYK MOXHO JIETKO
IPONYCTUTE [OOXOOANlee YCTPOMCTBO KaHajla IJisg II0TOKa, TaKoe Kak
nuoja, I[IpM COXpaHeHUM LeJIOCTHOCTM YIUIOTHEeHMA. B TakuMx aclhekTax
JeTyure BelleCTBa, OUMIIeHHEEe OT ofpas3la, OyoyT I[IOCTylaTk BO
BIIyCKHBEE JIMHUM 4Yepe3 UIJIY. Takue 5SJIEMEHTH KOHTeMlHepa  IJ4
o0paslLuoB ABJIATCA HeoO4A3aTeJIbHBEIMM. B IOPpyroM THIIMUHOM BapMaHTeE
peajMzaluM M300peTeHMs KOHTeMHep IJd ofpas3la TI'epMeTU3UPYIT C
MCIIOJIb30BaHMEM  KOMIIPECCHMOHHOTO  QUTHHIE, KOTOPHEI  MOXeT  OHTb
aBTOMaTUYECKM IIpMMeHeH, C [IOCJeOyllMM pPaspHBOM KOHTeMHepa IJid
obpaslla IJiS BHCBOODOXIEHMS JIeTYyUHMX BelleCTB BO BIYCKHOe OTRBEpPCTUE
cucTeMel. JpyToM IOAOXOH, KOTOPHM MOXeT OHTL O0o0Jiee IIOOXOOANUM B
HEeKOTOPHX CJy4dasx, COCTOMT B TOM, UTOOH BBECTM BeChb KOHTEMNHep
0Jd ofpaz3lla B TI'epMeTHMUEeCKM 3akKpHTyl KaMepy, KoTopas IIpUKpeIlJIeHa
K BIIYCKHOM CHCTeMe, C I[OCJedyllMM pa3pHBOM KOHTeMVHepa IJ4g
oBpasla o4 BEICBOBOOXIEHN A JIeTYyumx BeElleCTB. TlepMeTUUHEE
KOHTeMHepH Jsa o00pa310oB MOTYT OHTE BBEeIEeHH aBTOMATHMUECKM IIO
OIDHOMY 3a pa3 uYepe3 COOTBEeTCTBRBYONMM IIOPT, WIM OTIEeJLHEM obpasel]
i  BoJibllee  KOJMUECTBO 0OO0pa3UuoB MOI'yT OHTb IIpeIBapUTEeJIBHO
3arpyXeHH M 3alledaTaHBl B UaCThb BIYCKHOWM CUCTEME.

[0064] Ecam oO6pa3ell »OOJKeH OBTH pa3npobJieH M  HaxXOoOUTCH
CHapyXu BIYCKHOWM CHCTEMH, COeIMHEHHOW WUIJIOM dYepe3 I[IepeTloponKy,
KPHIIKY WM »OpyTMe CpelcTBa, TakKye KaK KOMIPECCHMOHHHM OQUTUMHT C
OVCTaHIVMOHHEM yIpaBJIeHUueM, MOXeT OBITE XeJlaTeJIbHO, UTOOE
KOHTEeMHep MOXHO OBJIO pa3pylmTh 0e3 YyTeukrM M UTOOH HUKaKoe
lepeMelleHre ofpas3la BO BpeMsa pas3pylleHMsa He Hapylallo YILJIOTHEeHME
MeXIy KOHTeMHepoM IJig ofpaslla M BIYCKHOM cuUcCTeMoM. IlapaMeTphl OJId
KOHTENHEPOR 0JIs o0pas3lUos, YIIJIOTHEHUN, OIPYITUX BJIEMEHTOB

YCTPOMCTBA U CHOCOOOB CXaTUa/pa3pyleHus B LeJIoM OYyIyT BHOMPATLCS
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TakuM o00pas30oM, UYTOOH VYIIJIOTHEHME COXPaHSAJIOCh M He M[IPOUCXOOUIIO
HexeJlaTeJILHOM IOoTepM JIeTydux BemeCcTB WM MaTepuaja WIM eTo
3arpsa3HeHMsa. HanopuMmep, TMIOOXOOAMMM KOHTEMHepOoM OJiS o0pas3loB MOXET
OHITL JIATYHHHM LUMJIMHOP, 3SaKPHTEM CHU3Y HEOIPEHOBOM INIPOOKOV U
3aKPHTEM CBepxXy HUTPUIIOBOM KpHIIKOM. OOHAKO B KOHTeMHepe MOJIA
of0pasLoB W cucTeMax/crnocobax B COOTBETCTBUU C OaHHBIM
n30bpeTeHMeM MOTYT MCIHOJIB30OBATHECHA IOPpyITMe MeTaJJlEl M IpyTue
CHOCOBH TepMeTHM3alMM. HamnopuMmep, JaTyHHBI CTEPXeHbL MOXeT OHTH
YaCTMUYHO IIPOCBepJIeH, UYTOOB CHeJIaTh COCYyH TepMeTHMUYHHM Ha OHe, TeM
caMblM YCTpaHsasa HeOoOXOOMMOCTL B HEOIPEHOBOM MHpobke. AHAJOIMUHEM
00pas3oM, KpHIIKa MOXEeT OHTH M3TOTOBJIEHA M3 pPa3JIMUHEIX COEIMHEeHUN,
OOHAaKO HUTPWUII objlamaeT OUeHb XOPOWMMA TepMe TU3UPYIMMH
CBOMCTBaMM OJIS YIJIEBOOOPOIOB ¥  OOJBIMHCTBA IOPYTUX JIeTyUdUx
BEIleCTB.

[0065] Kax mnpaBMJIO, BaxXHO, UYTOOH IIPM MCIOJbL30BaAHUM KPBIIKY
O0JIS KOHTeMHepa 1mjd o00pa3LoB OHa ObJla TI'epMeTMUYHO 3aKpHTa OT
KOpIlyca KOHTeMHepa mJjsg OpoO. MHOTIZa 5TO MOXeT OHTL IOCTUIHYTO
IIPOCTO IIYyTeM TOI'O, UYTOOB OMaMeTp KPBIIKM B COCTOAHUM I[IOKOSA OBLI
OOCTATOUHO MeHbIle IMaMeTpa TpyOok, Tak UTOOH KPHIIKY HeoOXOIMMO
OBJIO HATHAHYTBH Ha TPpyOKYy WMIM BCTaBUTHE B TPyOKy, KOTOpasd obpasyeT
KOpPIIyC KOHTeMHepa ImJjsa ofpaslla. PacTsaxeHMe TakyuM o00pasoM caMo IO
cebe MOXeT TIPUBECTM K OOCTATOUHOMY YIJIOTHeHUBO. KEcjam HeT, TO
HeoBXOoOMMO MNPMMEHATH MHOONOJIHMUTEJIbBHEE CIOCOOH IJIS BO3IEeMCTBUA Ha
TepMeTHYHOEe VYIIJIOTHeHMEe MeXIy KpPHIKOWM ¥ TpyOKOM, Takue Kak
MCIOJb30BaHe KOMIIPEeCCHMOHHOTO YCTPOMCTBa, TaKoTro KakK 3axuM OJs
IJlaHTa WM CTSXKa, WIM MeTalllIMdeckKoe KOJbIo, IMaMeTp KOTOpoTo
BoJible, YeM y TPYOKM, HO MeHbIle, UYeM IMaMeTp KPHIMKU IPpU 3aKPHTUU
TpyOKM, BOKPYID BHEMHeM YacTM KPHIMKK. JpyTMe CIOCOOH TepMeTU3aluu
KPHIIKM Ha TpyOKe MOTYT BKJKUAThL HaHeCeHMe KJlesd, BIOKCUIHOU
CMOJIH, BOCKa, CMa3KM UJIM IOPYTOTO TepMeTUIUPYKIMETO BemMeCTBa MexIy
KPHIMKOM UM TpyOko¥. KpomMe TOTO, BMECTO KPHIIKM MOXHO MCIIOJIL30BATH
IepelOpoIKy, ODXATYID B BepxXHeM YacTu MM KaKou—-JmOo OPpYyIToM uYacTu
KOHTelVHepa njadg obpasua, OJIS  [OPOXOXIOeHUS  MIJIH, WiIM  Oaxe
IOJMMEPHYK MHOpoBKy, TaKyl KaK HeolpeHOoBasa MOpobka, MCHOJIb3yeMas
OJ8 YIJIOTHEHMS JIHa KOHTeVHepoB IJa o0pa3loB. B ciydae KOHTeMHepa

g ofpasua, KOTOPHM I[IPUKPEIJIEH K BIIYCKHOM CHCTEeMe C IIOMOIBIO
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BHEMHET O KOMIIPECCHMOHHOTO buTHMHTa VI KakoTo—-Judo hije)Vanielnle}
cCpeICcTBa, TakoTO KakK BMHTOBOM OUTMHI Ha IJlaHTe (MJIM pesbdoBasd
KpHIKA), ecJIM oH O0oJiblle, uYeM HuIJla, D2TO MoxeT o00pas0BaTb KaHaJl
MIM IOIyTb IIOTOKa MexIOy KOoHTeMHepoM nJsa ofpaslla ¥ BIYCKHOMU
cuctemor. TakoM KOHTeVHep IJja ofOpasla, OpedHa3HAUEHHHM OJIA
HeloCpeOCTBEeHHOTO KOHTAaKTa MaTepuajla C BIYCKHOM cuUcTeMoM OoJiee
IMPOKOTO IOMaMeTpa, MoXeT OHTbL IepMeTU3MPOBAH C MCIOJbL30BaHUEM
IMPOKOTO CIEeKTpa VYIJIOTHUTEJLHHX MaTepralloB, BKJoUad MeTaJlJlH,
IIOJIMMEPH, CTEeKJIO, Iaxe TaKue HeOOHUHEEe CpenacTBa, KkKakK nOpobka u3
coJiM WM caxapa, KJIe WX »OPpYyToM KJIeM WIXM  YILJIOTHUTEJIbLHEMN
MaTepualnl. lI'epMeTHU3IUPYIRIMM MaTepMalJl OOBUHO ofpa3yeT TIepMeTHUUYHOe
YILLIOTHEHMEe TIIoCcJie 3axBaTa ofpa3lla OO MOMEHTa eI'o pal3pylleHud U
OOJDKeH TIOONaBaTbCsa pPaspylleHuio IIocJie IMNPUKPEeIJIeHMs K  BIIYCKHOM
CUCTEME . ToOuUHO Tak  xe KOHTEeMHEepH  OJIA o6pasloB, KOTOpPEHIE
3arpyXalnTcsad IIOJJHOCTBI BO BIYCKHYK CUCTEMYy, OOBHUHO TI'€pMETUUHO
3aKpEBalTCA I[IOCJe 3arpy3ku obpasna M OOBUHO COXPAaHAKRT BTO
TepMeTHUUYHOEe YIIJIOTHEeHMEe IO TexX IIop, IoKa KakKuM—Jmnbo obpa3oM He
pazpymlaTbCHad WJIM He CTaHyT I[IPpOHMUAEMBEIMM IJIS [OpelcTaBJIgrmero (MxX)
MHTepeC  BelecTBa (BemecCTB) B COOTBETCTBYyKIEee BpeMsa BHYTPU
BIIYCKHOM CUCTEMH.

[0066] Kak mnoka3aHO Ha IIpMMepax B BHIIEM3JIOXKEHHEX OTPHEBKAX,
B HEKOTOPHX acleKTax MOXeT OBThL BHIOOHO M/MIM BaXHO, UYTOOH BCA
cucTeMma (koHTeMHep @OJsa obpasla, BIYCKHOM KaHall WIM Ipyrue
2JIEMEHTH CUCTEeMH) OnJla CKOHQUI'YPMPOBaHAa ¥ CKOHCTPYMPOBAaHa TaKUM
oBpaszoM, yTOBEl BCHA CHCTeMa I[OoOIepXMuBalla CBOK 1LeJIOCTHOCTE,
OCOBEHHO rio OTHOUIEHUI K obpasiy u JIeTyUMM BelleCcTBaM,
BHICBODOXIaeMbEM M3 Hee, IIPU OPUIIOXESHUM JIOOHX CHJI, IPUIOXEHHHX IIPU
BHIIIOJIHEHMM cCIliocoBa, HalpuMep JiodoM CUIIH pas3pylmeHud. [IpuMepoM
TakoTo IOoIOXOoIa MABJSAeTCI MCIOJL30BaHMe NpoOKM, CBA3aHHOW C MIJION,
Kak IMOIpOMJIJIOCTPUMPOBAHO B OPYT'OM MecTe B IaHHOM IOOKyMeHTe. B Tex
aclieKkTax, B KOTOPHX IIPUIIOXEeHMEe CUMJIB pas3pylleHusS OPUMBOOAMUT K TOMY,
UTO YacTM KOHTeMHepa IJig obpaslla IIepeMemainTcsa, IedopMUPYITCS WMINU
VMHEIM OBpa30oM CMemamnTcsda, Takoe IIepeMelleHre MOXeT IIPMBeCTM K
pacumMpeHMio OTBepCcTHd, UYepe3 KOTopoe IMIPOXOOMT HMIJla, UYTO MOXEeT
IpUBECTH, eCJIM He IIPMHMMATL 5STO BO BHMMaHMEe, K HexeJaTeJlbHOMY

BEICBOOOXIEHUIO MaTeprajloOB I/I/I/IJ'H/I SAT'PA3HEHNIO CMCT@B&BI/KOHTeﬁHepa
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nJjsa obpasuoB. Ilpobka, cCcBg3aHHad C MIJIOM, HalpuMep, C IIOMOILI
OPYXMHE CXATUA, pPasMelleHHOM BOKPYID MIJVIE, KOoTopas ofecleurBaeT
TeCHBM KOHTAKT MeXOy KyJauKOM M KPBIKOW WIM YIIJIOTHEHMEM, MOXeT
TapaHTUPOBAaThH [IOJIL30BATEJIO, UTO Joboe Taxkoe pacmmpeHHOe
oTBepCTHe, o00pas30BaHHOE B KPHIIKE WIM YILJIOTHEHUM, BCE pPaBHO He
OOIIYCTUT TakKoe BHCBODOXIEHME WJIM 3arpsda3HeHre. TeM He MeHee,
OpyTMe IOOXOOH MOTYT aHaJIOTMUHEIM 00pas3oM MCIOJb30BaTbCd IJIA
ofecrneuyeHusa TOTO, UYTOOH BCA CUCTeMa KOHTelMHepa/yCTpoMcTBa IJid
oBpazslla CcoxXpaHdjla LUeJIOCTHOCTEL MaTepuala, B 3aBUCUMMOCTHM OT
KOHOUTYpaluMM YCTPOMCTBa WM KOHTeMHepa IJsA obpas3la (M >TaloB
criocoba) M JIOOBEIX  BEHICBOOOXIOAEMEIX JIETYUMX  BeENEeCTB, M IOaHHOe
n3o0bpeTeHe He OT'paHUUMBaeTCHd DTMM IIOOXOIOOM C MCIIOJIb30BaHMEM
NPOOKM/ TIPYXUHE . Hanpumep, ecJu K KOHTEeNHepy oJis oBpazla
[IPUMEHSAETCHA BEHICOKAa A TeMIlepaTypa, KOHTeMHep nJsa obpas3lua U
BIIYCKHOE OTBepCTHMe MOT'YT OHTBH BHIIOJIHEHE WM COCTaBJIEHH TaKMM
obpasoM, UTOOH IMIpPpMMeHeHMe TakKoM BHCOKOM TeMIIepaTypH He OOIIyCKaJlo
00pas30BaHMAa KakKUX—JMOO TpemyH WM OTBEPCTHM, KOTOPHE aHaJIOTUUHBM
oBbpazoM OOy CKaJu OFL HexeJjlaTeJIbHOe 3arpA3HeHNre W
BEICBOOOXIOEeHME .

[0067] B omHOM acIllekTe pa3l3pyleHMe KOHTeMHepa noJag obpas3la U
comepxamerocsa B HeM oOpa3la MCIOJb3YyeTCsa OJS OLEeHKM IIJJaCTUUYHOCTU
(M/UIu  TIOPUCTOCTHU) obpasua u, COOTBETCTBEHHO, MaTepuala. B
crnocobe, B KOTOPOM MaTepuall MMeeT OTHOCUTEJIBHYK CTaHOapTHY
[IPOYHOCTD (Cc TOUkKM 3BpPeHMda CIOCOOHOCTM K pasldaBJMBAHUID IIpU
OTHOCUTEJIBHO dMKCUPOBAHHOM BeJIMUMHE CWJIH paznaBJIMBaHUA)
(HanmpuMep, B3a CUEeT MCIOJIB30BaHMA MaTepMalla TOoT'O Xe KauecTBa IIpU
TOM Ke TOJMMHE M T. O. IIOpM OUeHb HeOOJbIMX OTKJIOHEHMIX
(HanpuMep, OTKJIOHEeHMe OkoJIo 103 wMiIM MeHee, TaKoe KaK OTKJIOHEHUE
OKOJIO 5% WM MeHee, TaKoe KaK OTKJIOHEeHME OKOJIO 1% WMJIM MeHee IIO
TOJIMIMHE ¥ JOPYI'MM COOTBETCTBYKIMM XapaKTEepUCTUMKaM), MWCIOJb3yeTCs
CO CTaHIOapTHOM BeJMUMHOM oBpas3lla (OoHaTh Xe, VYUMTHBaS CIOCODHOCTLH
VMETH AaHAaJIOTMUHYKD W3MEeHUMBOCTB B KOJMUECTRBE) BeJIMUMHA paspylleHud
KOHTelHepa, oTpaxawlas Takxe CIOCOOHOCTL K paspylmeHuio obpasla,
MOXeT OHITH CooTHeceHa  JmbO C TIIPOUHOCTLI MaTepuaja U/UIU
IJIACTUYHOCTRID MaTepuasa (M/UIUM IIOPHUCTOCThI MaTepuata) . CIOCOOH

MOT'YT OETB IIpenoliouyTrTEeJIBHEIMM, KOoI'oa OAaHHBEM CIIOCO0 BHIIOJHSETCS B
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CBA3M C OQP3KMHIOM HedTM WIM aHaJOTMUHBEIMM clocofaMy, B KOTOPHX
[JIJACTUUYHOCTL MaTepuaja S[ABJSeTCcd OUeHb BaXHOM XapaKTepUCTUKOM
MaTepuaia.

[0068] OTobOpaxeHUe IJIACTUYHOCTM O0Opas3lloB B 3aBUCHMMOCTM OT
VU3MepeHHOV  TJUIyOMHEL OypeHMs B BepTMKaJbHOM CKBaxXyHe MM B
TOPM3OHTAJILHOM CKBaXuMHe MOXeT IaTb MHoOpMalumio O TOM, KakKue
YUYacTKM TIOPOIOH C HauboJblleV BepPOSATHOCTLI MMET HU3KUM PUCK
HEeyIadHOT'O OCYIUECTBJIEHMSA OQPB3KMHI'a, WIM IHUIpOopas3peBa ILjlacTa.
HeynmauHoe OCyIEeCTRBJIEHMEe TI'MIpOpAas3peEBa ILJlacTa IIPOMCXOOUT Torna,
KOI'Da IIOPONE, KOTOPHE OBUIM IUIPaBJIMUECKU OTCJIEXEHE, He ofbJjlamaiT
OOCTAaTOUHOM MexXaHMUeCKOM I[IPOYHOCTBI, UTOOH IMNONOEPXMBATH TPEMUHE
ITMIpopaspeEBa  OTKPETEMM IIOCJIe 3aKauKM pacKJIMHMBAKIEIO al'eHTa,
OBHUHO TIIecKa. IlosToMy HOaHHBM aclekT Mu300peTeHMs Ha3HBaeTCcd
«KCIIOCOOHOCTRID IOOBepraThbCd IUIPOPAa3PHBY», TaK KaK I[IpeuMyleCTBO
DTOTO aclleKTa M300peTeHMA II03BOJIAET ClelMaliicTaM, pealiu3yolM
crioco®, HaHOCHUTL Ha KapTy Te YyYacTKM I[IOPONE, UYepes3 KOTOopykl
npodypeHa HedTAHasd CKBaXMHa, KOTOpHe OYyOYyT IIOOOEPXMBATH TPEUUHE
TUIPpOpAa3pPHBa OTKPHTEMM IIOCJIe TIMOpOoPpa3pHBa ILJlacTa M 3akKadku
PacKJIMHUBAKIIETO arl'eHTa. O3OTO MOXeT OHThH OCOOEHHO KPUTUUHO BOJIM3U
OT CTBOJIa CKBaXMHE, TIIOCKOJIBKY, €CJM TpemMHE BOJIM3M CTBOJIA
CKBaXMHH He OCTalTCSd OTKPHTHMM, He MOXeT OBTh II0JIYUYeHO OUeHb
HeBoJIblloe KOJIMUeCTBO HedTr u/mMiaIM Trasa.

[0069] OpmHOM M3 pealM3alui OaHHOTO acllekTa u3odbpeTeHud
ABRJISETCA M3MepeHMe KOHTelMHepa, Takoro kak IIpobooTbopHas TpyoOka,
KakK OTIMCAaHO B OaHHOM IOKYMEHTE, 3aTrpPyXeHHOT O 0BJIOMKaMIM
BHOYPEHHOM IIOPOIH, IIOoCJe CXaTUsS C M3BECTHBM YCUJIMEM, C IIOMOMLIO
MUKPOMETpa MM OPYTOIOo IIOIOXOIOAmMEIrO WM3MEPUTEeJILHOTO YCTPOoMCTRBa.
TakoM crnoco® MoxeT OBTL BHIIOJHEH BPYUYHYI IIOCJe TOoTI'o, Kak obpas3el
OHJI  CXaT, WIM MOXeT OBTBH BEHIIOJIHEH AaBTOMATHMUYECKM B paMkKax
aHaJIMTHUUEeCKOTO IIpollecca C MCIHOJIL30BaHMEM YCTPOMCTBA, TaKoTo Kak
KOOPOMHATHHM CTOJI, KOTOPHM MeXaHMUeCKM KOHTPOJMPYeT, HaCKOJLKO
OaJIEKO BHIOBMHYTH I[THEBMaAaTHMUYECKME I[IOPIIHM IIOCJIe 3aBepMeHUsS CXaTUA
obpaslla, WIM YCTPOMCTBa, TaKOoTO KaK Jlal3epHHM »OaJbHOMEp, TakKxe
OJIS WM3MEPEHMS I[IOJIHOT'O  BHIBMXEHMSA  IIHEBMOIIOPIMHSA WJIM  JIPYTOTO
CXMMaKIero CcpelcTBa IIOCJe TOoTI'o, Kak obpas3ell IMMOJIHOCTBIK CXMMaeTCsd

0O CBOeM OKOHUATEJbHOW TOJIMHE.
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[0070] W3MepeHMe IIpollecCa CXaTMad B PeXVMe peaJIbHOTO BPEMEHMU
C IIOMOWEBI COOTBETCTBYKIUX CPeICTB W3MEpeHMsa II03BOJigeT CcodMpaTh
OOIIOJIHUTEJIEHYD  MHOOPpMAaLND, KoTOopad obecrneurBaeT IIOJIE3HEHE U
HeOoOXOOMMEIE HaHHEE IJS IIJIaHMPOBAHMS OINTUMAJIBHO YCIEMHOM pabOoTH
[I0 IHUOPOPa3pPHBY. OTO BKJIWYaeT B cebda M3MepeHMe TOI'O, Kak
[IHEBMOIIOPLIIEHL WMJIM IOPYToe CXMMaKllee CpeICTBO IedpopMumpyeT obpasel
B BaBUCUMOCTM OT BpeMeHM U/WIM BeJIMUMHH [OPUJIOKEHHOTO IaBJIEHUA.
ODedopmalnimsa obpasla MOXeT OHITH OTHOCUTEJILHO BrICTPOM ZNRZN
OTHOCUTEJIEHO MeIJIeHHOM! . OebopMmauma MOXEeT OBITE [JIaBHEIM
HEeIIpEePLBHEM  [IPOLECCOM MM  MOXeT IIpenCcTaBJIATh cobor  CepHup
[IPEPHBUCTHX HalpaBJIEHHBX BIlepel PHBKOB. JVHTepeCHO TakXe TO,
HACKOJIBKO IJaJjIeKO I[IOpUleHb OTonoBUIaeTcd oOpaTHO o0pa3loM IIocje
cbpoca OaBJIEHUA [IHEBMOIIOPIIHEM, TO eCThb HACKOJIBKO
BOCCTaHaBJIMBaeTCca ofOpaszel. COOp ©STMX -OaHHEX B IIpollecCce CXaTud
[IO3BOJIUT paccumrTarh pas3JInyYHbEe rnapaMeTptHl, HeOoOXOOMMEE 0JId
YCIIEHOTO OTCJIeXMBaHMAg, B TOM uucije kosQpduumeHT IlyaccoHa ™
MonoyJsb OHTa (MOIOyJib YHPYyT'OCTH) .

[0071] AHaaIM3 D2THUX [apaMeTpOB C MCIOJBb30BaAHMEM TeKYIeIro
YPOBHSA TEeXHUMKM B IIPOMBIIJIEHHOCTM OOHUHO TpebyeT HOOPOTOCTOAMEITO
npuobpeTeHra OOBUHOI'O CephOeuHMKa WM BpallaklMXCsa CePpOeUYHUKOB
BOKOBOM CTEeHKM C I[IOCJenyllUMM JOPOTOCTOSAMMMM UM OJUTEJIbHBMU
n3MepeHuaMM B JabopaTopuM, OOHUHO Ha OIpelOel]IEHHOM 3HauuTeJIbHOM
pPacCcTosSHMM OT CKBaXWHE. 3adacTyl OO TOI'O, KaK CTaHyT W3BECTHE
pPesyJabTaTH BTUX IPYTUX MW3MEepeHulM, OIpOoMAeT HeCKOJBKO MecdleB
nocyie OYypeHMsS CKBaXWHH .

[0072] CHoocoBHOCTE HeQTAHHX OYPOBEX MIJIaMOB I[IOOBEpPIaTbCHd
TUOPOPAa3PHBY MOXeT OHTE OBCTPO OlpenejieHa Jubo B JabopaTopuu,
IuBbo Ha OypoBOM TIJomalke. BpeMmsa o00pab®oTkKM IJS TPaHCIOPTUPOBKU
o0pas3uoB B JadbopaTopMiK C IIOCJIeOyRIMM aHallnM30M MOXeT COCTaBJIATH
MeHee 24 4YacoB. OTO HOOCTATOYHO OBCTPO IJIS TOI'O, UYTOOE HOaHHBEE
MCIIOJIE30BAJIMCE I[IPU [NPUHATUM pelleHus O TOM, KakKuM of0pas3oM Oymer
3aKOHUEHa CKBaXWHa, HalpuUMep, KaKye 3O0HH OyOyT HepOOopMpPOBAaHE WU
I'oe TOPM3OHTAaJIbHasA OOKOoBafd IIOBEpPXHOCTE OyOeT BHCaxeHa IIOCIe
OypeHNsa BepTUKAJILHOWM HalpaBJISKMEN CKBaXWHEH.

[0073] Eme ©OoJjlee CBOEBpPEMEHHEE pPe3yJibTaTH MOT'YT  OHTH

IIOJIYYEeHEI IIyTeM MSMEepeHNA CIIOCODHOCTH yYdacCcTKa CKBaXVHEL
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[IoOBeprarTbCAa IMOPpOPa3peBY BO BpeMdad OYPEHMSA CKBaXMHBEL, 3ITO MOXET
OHITE CIellaHO IyTeM pPydYHOTo cOopa o00pa3lLoBR M MNOCJenyllel 3arpys3kKu
B IIpMOOp Ha IUJICWagkKke CKBaXMHB IJIS aHajlM3a. B OPpYyI'OM acIlleKTe
n300peTeHnsa CIOCOOHOCTE [IOOBepraThbCd IMIPOPas3pPHBY MOXeT OHTH
olpenejieHa Ha ydacTke CKBaXVHEL C MCIIOJIE 30BaHMEM
ABTOMaATU3UPOBAHHOTO NOpubopa, KOTOPHM OTOMpaeT oO0Opas3li OOJIOMKOB
BHIOYPEHHOM IOpPOIE, CXMMaeT UMX WM OTcClIexuBaeT IebopmMaumw. Takoe
ABTOMaATU3UPOBAHHOE YCTPOMCTBO He TpebyeT 3arpy3ku o00paslLoB
OOJIOMKOB  BHIOYPEHHOM TIOPOAEL B KOHTEMHep. OOJIOMKM BHOYpPeHHOU
IOPOIOEl MOTYT 3alloJIHUTL pal3pyllaeMelll OTCeK B YCTPOMCTBe IJIA
onpenejyieHmnsa CIIOCOBOHOCTHU ydJacTKa CKBaX/HEL nonoBeprarbCcd
TUOPOPa3PEBY . [locyie  3amoJIHEHMA  yKas3aHHOTO OTCeKa  OOJIOMKaMu
BHIOYPEHHOM I[OPOINH CXMMAKMIUM MexaHM3M YCTPOMCTBa CXMUMaeT OBJIOMKU
BHOYPEHHOM IOpOonh, B TO BpeMsa KkKak KOJMUECTBO M CHUCTeMaTHuecKasd
nedopMaumsa obpaslla O(UKCUPYIOTCS C IIOMOIBLI JIMHEMHOTO IIepeMeleHus
WY OpyToT'o TUlla M3MEPUTEJIbHOTO Ipubdopa. CoOpaHHEHEe TaKuM 00pa3oM
OaHHEEe OyOyT 3aTeM COXpaHeHB Ha KOMIbKRTepe M MOT'YT  OHBTBb
MI'HOBEHHO OO BbeOIVMHEHE c Iy TVMMU rapaMeTpaMm OypeHud,
CIeHEPUPOBAHHEMM IOPyT'MMM  MHCTPyMeHTaMu B  CKBaxXuHe, BKJIIOUA I
IOaHHEE IIO0 KapoTaxXy BO BpeMda OypeHWUS, HalpuMep, I'aMMa-—-KapoTaxy BO
BpeMsa OypeHMs, CKOPOCTM IIPOXOOKM IIpu OypeHUM, Harpy3Ke Ha
IOOJIOTO, IMarpaMMe kKapoTaxa OYypoBOI'O pacTeopa M T. I.

[0074] JaHHBEIE O CIOCOOHOCTHM IMOIBepraThbCa IMUIOPOPAa3PHBY B
pPEXVMe PeaJIbHOT'O BpPeMeHM MOTYT OBTH OOBEeOIMHEHH C OPYIMMM ITaHHEMM
B pexuMe peasIbHOTO BpPeMeHM, UTOOH ONpenelIMTh OITHMMAaJILHEM CIIOC0o0
OypeHns CKBaXWHEL. DaHHEE MOTYT OBITE VCIIOJIE30BaHH, UTOOH
COINeMCTBOBATEL HalpabBJieHUI OypPeHMsS TOPM30OHTAJIBHHIX CKBaXMH, UYTOOH
OHM OCTaBRaJIMCEk B OITMMAJIBHEIX IIpelejlaxX IljlacTa.

[0075] B onHOM aclekTe wu300peTeHUe IIpelocTaBJsgeT Crocob
aHaJlM3a MaTepuajla B OTHOUWEHMM eI'0 CIOCODHOCTM IoOBepl'aThbCsA
TUOPOPAa3PHBY (er'o IUIAaCTUUYHOCTM WJIM TBEPOOCTU) KacaTeJIbHO TakKoI'o
MaTepuaya, KaK TeoJIOTMUYeCKUM I1JIacT, KOTOPHM BKJIOUAET 3Tank (a)
[IOJIYYEeHMA OIOHOI'C MM 0oJlee aHallM3MpyeMex o0pa3lLoe MaTepuala, (b)
BO3OEeMCTBMA Ha ofpas3ell OOHOM wMIM 00Jiee CWJ, CIHOCOOHHEHX CXMMAaThb
MaTepralJl 3alaHHOM TBEepOOCTM WM IJIACTUUYHOCTM, U (C) oIpelelleHUId

CTerneHu cCxaTusa obpasla, BH3BaHHOM OOHOM MM 0OoJjiee CUJIaMU.
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AHaJM3UPYeMHEl ofOpasell, KaK IIpaBWUJIO, HO He 0043aTelbHO, OyIeT
IoJIydeH M3 WJIM B CBA3M C HedTAHOM CKBaAXMHOM MJIM pPa3BeIKOMU
HedTAHHX 3aJiexel. CaMasg OCHOBHasa @Qopma crocoba onpenesyieHud
CIIOCOOHOCTH [IONBEepPTraThbCH TUIPOPa3PHBY OTJINYaeTCH oT
NIpeIleCTBYIMX  [TONXOIOORB, VCIIOJIE3YEMHEIX  IJIS  OLEHKM  TBEPIOOCTHU
TeOJIOTMUYECKOTO MaTepualla, KOTOpHE 3aBUCAT JMOO OT HacekKaHusd
(HanpuMep, KJIacCUMUeCKOe MCIHTaHue IIO0 mKaJe TeepmnocTtu Mooca),
JMBO OT IMPOHUKHOBEHMSHA TOUKM MaTepMalla WM TOUYeUYHOT'O KOHTakTa C
IIOBEPXHOCTHLI0O MaTepMaJa (HaopyuMep, C IIOMOIb OTOOMHOTO MOJIOTKA
IIMyoTa), XOTA TaKMe CIOCOOE MOT'YT OHTb OOBEOMHEHET C OCHOBHEM
CIIOCOOOM OlpenejylIeHusd CIOCODOHOCTM IIoIOBepraThbCsa I'MAOpOpa3pHBY. B
OOHOM acIlIeKTe CuJla CXaTUAa IIPUKJIaIHBaeTCsda IO MeHBIelM Mepe KO BCeM
CTOpPOHe oOpasla. Bojlee TUNIMUHO, CHJla CXaTud OyIeT IIpUKIJIaIbBaThbCHd
KO MHOTMM CTOpOHaM ofpas3lla OOHOBPEMEHHO (B TeueHMe 2 MMHYT, B
TeueHrMe 1 MMHYTH, B TeueHue 10 CcexyHI, B TeueHMe 5 CeKyHIO, B
TeueHMEe 3 CeKYHO WMJIM B TedeHMe 1 CeKyHIOH IIO OTHOIEHMIOD OpyIl K
opyry) u, Haubojiee YacToO, OIOHOBpeMeHHO. UYacTo cwmia (B) CcXaTusd
ByneT (yT) NIPUKJIaOEBaATECA M3O0TOIIHO, TO eCcThb OHa (oHM) oymet
(6ynyT) INPpMMeHATBCS KO BCEeM CTOpOoHaM ofpa3la OIHOBPEMEeHHO WJIU
CUMHXPOHHO. B Tex cjydYasax, B KOTOPHEHX STO BHI'OOHO COoUeTaeTcsa C
IpYyTVMM crnocofbammu nzobpeTeHms, MccJiegoBaHue cXaTUA fyneT
IPOBOIUTLCS B CXMMaeMOM KOHTeMHepe, Kak IIPOMJJIOCTPUPOBAHO B
IpyT'OM MecTe B JaHHOM IOKyMeHTe. O6paszsell YacToO IIpelCTaBJIgeT
cobor OOBJOMOK BHOYPEHHOM TIOpPOOH WMJIM B3AT U3 obOpas3lla KepHa,
CBA3aHHOTO C HedTSHOM CKBaAXMHOM WMJIM pa3BedIKOM HedTAIHHX 3aJiexel.
TakuMm ofOpasoM, BO MHOI'MX acleKTax pa3Mep obpas3la OyleT paBeH
pazMepy oO6JOMKa BHOYPEeHHOM IIOPOOE, KkKak OOBLACHEHO B IOPYT'OM MecTe
B IAaHHOM IOKYMEHTe. B OIHOM aclnekKkTe crnoco® BHIIOJHAKOT Ha o0OJIOMKax
BHOYPEHHOM IIOPOIH, KOTOPHE CBA3aHH C OYPOBHM PacTBOPOM B CBA3U C
HedTb. B Ipyrux acrekTax Ccrnoco® BKIKUYaeT IIPOMHEBKY oOpaslla Iepen
paspyleHreM.

[0076] Eme oOIOHO pas3jJnuMe B TUIMUHOM IIPMMEHeHMM crocoBa
orpelleJIeHMA CIHOCODHOCTM MOIBEepraThbCda IUIPOPa3PHBY UM CIOCODOOB
OLIEHKM TBEPIOCTM T'E€OJIOTMUYECKUX MaTepMraljloB B [IpPeldlleCcTBYKIEM
YPOBHE TeXHUKM COCTOMT B TOM, UYTO CIOCOO OINpelelIeHMS CIIOCODOHOCTHU

rnogBepraTeC4ad TI'MOIPOPa3pPEBY, OCOBEHHO IIprn TIIPpMMEHEHVNM K oBJIOMKaM
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BHIOYPEHHOM TIIOPONH, IIPUMEHSIeTCsa K OOJIBIIOMY KOJMUECTBY MaTepMalioB
(mo MeHbmeM Mepe 10, Kxak OpaBWMJIO, IO MeHbmeW Mepe 20 M YacTo
BoJiblle, HalpMMep IO MeHbBIeM Mepe 25, 0o MeHbmeM Mepe 30, 10
MeHbmeM Mepe 40, 1o MeHbmen Mepe 50 miam ©oJjiee), KOTOPHE IIOJYUYEHH
C Pa3HHX TJOYyOMH WU/MIM U3 PasHEX MeCT B OTHOCUTEJILHOM BOHEe
TJIyOMHE, M dYacCTO TakKMe MaTepualll BHHOCSATCS Ha IIOBEPXHOCTH B
TeUeHMe OTHOCUTEJIEHO KOPOTKOTO IIPOMeXyTKa BpPpeMeHM, HeOoOXOOMMOTO
njasa OypeHMs HedTHHHX CKBaXyH (HaopuMep, OT OKOJIO 1 OHA OO OKOJIO
12 wMecHduep, Haopumep, okoJo 1-300 gHewm, oxkoJjo 1-250 ngHelM, OKOJIO
1-240 gHem, oxkoJo 1-200 mHew, okoJio 1-180 mHeM), Tak UTO o0OpasLE
BKJIOUAIT B cCceBA HeCKOJbKO 00pasloB, I[IOJIY4eHHEX B TeueHMe DTOTO
nepuona (Hamnpumep, OOJBIMHCTBO 00pa3LoB IoJydalnT B TedeHue 200
OHell OpM MX oTOope MM IO MeHblleM Mepe 20, 0O MeHblled Mepe 30,
10 MeHblleM Mepe 35, o MeHblmed Mepe 40, 0O MeHbmed Mepe 50 wmim
BoJjiee o00pas3lLOB IIPM aHajM3e IIOoJydalT B TeueHMe II0 MeHbllel Mepe
240, no wMeHbmel Mepe 180, 1o MeHbmeM Mepe 120, O MeHbBIIEM Mepe
90 mam 1o MeHbme¥ Mepe 60 OHell Hpu MxX oTOope). B HacTodlmee BpeMsa
OlLleHKU nJisa OTCJIEXMBAHUI IPUTOOHOCTU OOBIUHO BHIIIOJIH AT c
MCIOJIb30BaHMeM (1) MMHepaJIOTMUYeCKMX OLIEHOK, KOTOPHE OIpPenelIsnT
MMHepaJIbHHEe  CTPYKTYPH, NPpUCYTCTBYIME B  30He OypeHus  WIu
IIOTeHIMAaJIbLHOY 30He OypeHMsa IocpelcTBOM oTdHopa o00pa3loB, (2)
PEHTTEeHOBCKMX IMOPAKUIMOHHEX CIOCOOOB MOJIS AaHaJIOTUMYHOM  OlleHKU
TEOJIOTUYECKOTO  COOEepPXMMOTO  ILJIomanu (B mpemesiax oOHapyXeHUS
OaHHOTO crocoba) M (3) oLeHKM o0OmMero CcoIepXaHud OplaHUdeCKUX
BemleCTB B OTKPHTOM oO6JacTM MaTepuasa. OITM CIOCOOH MOTYT OHTH
o®BeIMHEeHE CO choocobamy OIpelelleHMsa CHOCOOHOCTM MHNOABepraThCH
TUOPOPAa3PHBY TIPU CXaTuUM, OOecleuMBaeMbMM HOaHHEM WK300peTeHMeM, B
onpeIelIeHHHEX acrnexTax, YTOOH IpeloCTaBUThH OOTIOJIHUTEJIL HYIO
nHbOpMaLIMI O MaTepualse. TeM He MeHee, B IOPYTI'OM aclekTe CHocob
omnpeneJIeHMSa CIOCOOHOCTM MHOABEepPTaThLCA THUIPOPAa3PHBY IIpU CXaTUU
MOXeT OHTH BHIIOJHEH B KauecTBe cHnocoba OlleHkM ©0e3 MCHOJb30BaHUA
JIIOBOTO M3 BTUX CIOCOBOB.

[0077] MuoxecTBO  00pPasLOB, OLIEHMBAEMEIX Ha  CIOCOOHOCTEH
IOOBREepPTaTLCA TUAPOPABPHBY, TakKuUX KakK OOJIOMKM BHOYPEHHOW IIOPONH,
MOXeT IIOJIJHOCTBI COCTOATE M3 00pa3loB, I[IOJYUYeHHHX M3 MeCT B

MaTepHrajie, KOTOPEEe HaXOOATCA Ha PpPacCcCTOAHMM IIO MeHbIIen Mepe OKOJIO
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0,5 odyra zmpyr oT @»gpyra, u o0O0OHYHO (HO He of0Og3aTeJIbHO) Ha
pPaccToSaHMM BILJIOTE 1O okoJio 100 ¢yToB mOpyr' OT »Opyra (HalopuMmep,
OHM MOTYT OHTE U3 TJIYOMHH CKBaXWHH, KOTOpasd HaxOoOMTCA Ha
paccTogaHMM 110 MeHbmen Mepe 0,5 ¢yTa, Ha pacCTOAHMM IIO0 MeHbIen
Mepe 0,75 o¢yTa, Ha pacCcTOdHMM IIO MeHbmer Mepe 1 oyT MIM eme
BoJiblle, HaOpMMep, Ha PacCTOSHUM IO MeHbley Mepe 18 IOoVMOB WMJIM IO
MeHbIle¥ Mepe 24 ngoviMa), WV MHOXECTBO 0O0pa3lLoB MOXeET, 1o
CYyIeCcTBY, COCTOATH (HaopuMep, IO MeHbleM Mepe Ha 85%, o MeHblen
Mepe Ha 90%, 1no MeHBIEeNM Mepe Ha 95%, 1O MeHbIeM Mepe Ha 97% wiu
10 MeHbIey Mepe Ha 99%) n3 o0b0pasloB, IIOJIYUEeHHEX U3 MecCcT,
XapaKTepusynIuxXCcsa TaKuMU  pasiMuuMaMMv, WM MHOXeCTBO 00pasloB
MOXHO  OXapaKTepM3oBaTb TeM, uyTO  OOJIBIIMHCTBO OoOpasluos  OBUIK
[IOJIYYEHE M3 MeCT, MMeKIMX TaKMe pas3JIMuMiag B IPOCTPaHCTBe, WU II0
MeHbIleM Mepe OoJibllasgs OOJIA (HalnpuMep, I[IO0 MeHblel Mepe okoJjio 10%,
10 MeHbmel Mepe okoJo 20%, o MeHbIIeM Mepe OKoJio 25%, mnpu 1o
MeHbIIe Mepe okoJio 33%) ofpaszuoB ObJla I[IOJyYeHa B MecTax, B
KOTOPHX €CTb IIPOCTPaHCTBEHHOe pa3nejieHMe. IIpuHUMasdg BO BHMMaHME
BO3MOXHOCTEL OOKOBOTO OypeHMA, pas3lejieHMe Mexny ofbpa3luaMu B
KauecTBe OOMNOJHUTEJIEHOTO WM aJlbTEPHATHMBHOT'O BapMaHTa MOXeT OHTH
B OIOHOM OTHOCHTEJILHOM 30He IJIYOMHE (HamopuMep, B IOpenejlax Tex Xe
500 ¢yTor, 400 ¢PpyTor, 350 oPpyTor, 300 opyTor, 250 opyTor, 200
dyrTor, 150 dpyTomB). 100 opyTor, 50 pyTor, 30 dyToB MM 25 PyTOB B
BepTUKAaJLHOM 30He). B HEeKOTOPHX AacleKTax MCIBTHBATCS HEeCKOJbLKO
oBpasz31uoB OPUOIM3UTEJBEHO M3 OIHOTO M TOI'O Xe& MecTa, HO MHOXEeCTBO
0Bpas3loB COIEPXUT HECKOJBbKO o00pas3lloB M3 Pa3HEX MeCcT (HalpuMep,
o MeHbmel Mepe 10, 1o MeHbmel Mepe 20, 10 MeHbmel Mepe 30, 1o
MeHbmeM Mepe 50, no wMeHbmenm Mepe 100, mo wMeHbmer wMepe 150, 1o
MeHbIeM Mepe 200, 1o MeHbmeM Mepe 250, 1o MeHvmen Mepe 300, 1o
MeHbmeM Mepe 400, no wMeHbmeM Mepe 500, 1o MeHbmen Mepe 750, 1o
MeHbmel¥ Mepe 1000 wmiam ©OoJjee o00pas3loB M3 MeCcT B MaTepuale,
KOTOpPEE OTIOeJIeHE OpYyI OT IpyTra pacCcTosSHMeM IO MeHblIel Mepe OKOJIO
0,75 o¢yTa). OOmee KOJIUUECTBO OOpa3LOB, MCIOJbB3YEMHX B TaKOM
crnocobe, 0OrUWHO OymeT OoJbIle, YeM OKoJIO 10, HampuMep OoOJIbIle, UYeM
okoJio 20, M dYacTo MOXeT OHBTE 3HauUMTeJIbHO OoJiblle oO0paslioB,
HanpuMep, IO MeHbmelw Mepe 50, ©no wMeHbmem Mepe 100, ¥ MOXeT

BappMpOBaTHLCA B IOManazoHax 10-5 000, 10-3 000, 10-2500, 15-3
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000, 15-2 500, 20-3 000, 20-2500, 25-3 000, 25-25 000, 25-2 000,
20-2 000, 10-2 000, 20-1 500, 25-1 500 mmm 10-1 500 oBpas3ulocB.
Obmasa I1Jomalb OLEeHKM MOXeT OBTL 3HAUMTEeJILHOM, Halpumep, IO
MeHbImeM Mepe okoJo 0,25 mmam, 0,33 mwm, 0,5 mmm, 0,75 vmam, 1
vy, 1,25 swmom, 1,5 Mwom, 1,75 wvmim, 2 Mk WM OoJiee IO
TIIyOMHe U/UIM [0 TOPU3OHTaNM, OTpaxas IJIMHY COBPEMEeHHHX HedTSIHHX
CKBaXuH. Taxkum obpasoM, CIIOCOOH onpeneJjyieHUA CriocoBbHOCTH
[IOOBEepPIraTbCAa IUAPOPAa3PEHBY B COOTBETCTBUM C JaHHBM M30D0pPETEHUEM
MOTYT OOeCIeUMT:E OTHOCUTEJIEHO OHCTPYK KapTy IIPUIOOHOCTHM ydacTKa
CKBaXMHE K TIHUIPOPaspHBY. B HEKOTOPHIX OTHOIIEHMAX BeChb aHallus3
opoBoIMTCA BOIMBM OypoBOM ILJIOmMAaIKM (HanopuMep, B HOpenejax 200
dyTOoB OT OypOBOM ILJICMAOKM) . 3TO MOXeT OHTH IOCTUTHYTO C IIOMOMBIO
YCTPOMCTE B COOTBETCTBUM C IaHHEM KM300peTeHMeM, KOTOPHEe CXUMAT
MaTepMalJl BOJM3M TOUKM pa3OejlieHusda IulaMa ¥ OypoBOI'O pacTBopa,
HalpuMep, Opu OypeHUM He(dTAHHX CKBaXMH.

[0078] B HEeKOTOPEIX aclleKTax CIOCOOH olIpelejleHUusd CIOCOBHOCTU
K TUIPOPas3pHBY IIpU CXaTUM B COOTBETCTBUM C IOaHHBEM M300peTeHUeM
KOMOMHUPYT C OpYyI'MMM crnocobamu, OIMCaHHBEMM B IOaHHOM IOKYMEHTe,
OJIS OleHKM COIepXaHud YyIJIEBOOOPOOOB B MaTepualjie TIIOCPeldCTBOM
BEHICBOOOXIEeHN I JIeTYyUMX COeIMHeHU, TaKUx Kak opraHnYecKue
KMCJIOTE, KOTOPHE MOTYT BECBODOOXIATHLCS C MCIOJb30BaHMEM CIOCOOOB,
ONIMCaHHHEX B OaHHOM JOKYMeHTEe (HanpuMep, IpMMeHeHre MATKOTO
BaKyyMa, yJlaBJIMBaHUeE u, npu HeoBXOoOMMOCTH, aHaJImM3
UYBCTBUTEJILHEIMM CcllocoBaMM, TaKyMMM Kak MacC-CIeKTpoMeTpuueCcKUn
aHaJmM3). B IOIpyI'Mx acHoekKkTax CIOCOOE olIpeneJieHMsa CIHOCOOHOCTHU
[IOOBEepraTbCAa TUIPOPAa3PHBY B COOTBETCTBMM C IaHHBEM M300pPEeTEHUEM U
CIIoCOOBE aHaJM3a JeTyuux COoeIMHEeHMM B COOTBETCTBMM C IaHHBM
n3obpeTeHMeEM IIPMMEHSTCS II0 OTIEJIbBHOCTM. AHAJOTMYHBEM O0O0pa3oM, B
ciydae YCTPOMCTB IO JaHHOMY HM300peTeHud Takue YCTPOMCTBa MOTYT
comepXaTh KOMOMHMPOBAHHEE  KOMIOHEHTH/CHUCTEeME MOJIS OIpeleJieHud
CIIOCOOHOCTH [IONBEepTraThbCH TUOPOPa3pPEBY u aHaJm3a JIeTYyUMX
coeIMHEeHUN, HO OaHHOE n3obpeTeHne TakKxe npelycMaTpUMBaeT
YCTPOMCTBA, KOTOPHE MMelT 5STM OQYyHKUMM B KauecTBe OTIOeJIbHEIX
OTJIIMUUTEJIBLHEX IIPUM3HAKOB.

[0079] HexkoTopHEe acIekKTH Mn300peTeHMs, B UYaCTHOCTM Te&, B

KOTOPHEX aHaJIns3 BEICBOOOXIaeMOT'O JieTydeIro COelIlMHEHIM A oymeT
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IIPOBOINTHCSH B paMrKax criocoba B COOTBETCTBUMA c OaHHBM
n300peTeHneM, XapaKTepM3yKnTCsa TeM, UYTO BKJIKOYAKT 3Tall, Ha KOTOPpOM
MaTepralJl obpaslla coxXpaHaeTcd OHCTPO M OOBUHO B 3alleyaTaHHOM BUIe
[IocJie JOCTWXEHWUS I[IOBEPXHOCTM WJIM MHEM o0O0OpasoM I[IOIOBepraeTCcsd
BOBIEMCTBUI HOPMAJILHEX aTMOCOEepHHX YCJOBMM. HalpuMmep, Ha ydacTKe
HedTAHOM CKBaXMHB TakKoM CIOoCo® MOXeT BKJIOUATL CcOop OOJIOMKOB
BHOYPEHHOM TIOPOOE B TIepMeTUMUHHM KOHTeMHep B TeueHMe KOPOTKOTO
IpoMexyTKa BpeMeHM IIoCjle TOoI'o, Kak Takue O0OJIOMKM BHOYPEeHHOMU
[IOPOOE IOOCTUIHYT IIOBEPXHOCTU. BpeMsa cbopa MOXeET BapbUpPOBATHCH B
3aBUCUMMOCTM OT MNPpUPOOH oOOpa3lla, crnocoba, KOTOpHM OyOeT OpMMeHEeH,
M 1eJIeBOTO MaTepualsa (LieJIeBHX MaTepuaJioB), KOTOPHM HOOJDKEeH OHTH
orpelleJleH (KOTOPHE MOOJDKHE OBTH OIpemeJieHB) OaHHBEM clocofoM. B
IIPpMBEIEeHHOM B KaueCTBe IIpuUMepa acllekTe u300peTeHUd 0O0pa3Llbl
TepMeTU3MPYIOT B TepMeTU3MPYeMOM KOHTeMHepe B TeueHMe OKOJIO 5
MUHYT WMJIM MeHee, HO 00Jilee TUIMUHO BpeMsa OyIeT COCTAaBRJATH OKOJIO 3
MUHYT WJIM MeHee, OKoJO 2,5 MMHYTH WJIM MeHee, OKOJIO 2 MUHYT WK
MeHee MM HaxXe OKoJio 1,5 MMHYTH MIM MeHee, HalpUMEpP, OKOJO 1
MUHYTH WJIM MeHee. 0O0paslb MOTYT OBTBH IIPOMBITE HeNIOCPeIdCTBEHHO
nepen TepMeTH3almen B TEepPMEeTHUUHEM  KOHTEeMHep oJsa obpazua.
[lpoMEIBKa OOpaslla MoOXeT OHTH IpoBeleHa JIOBM MIOOXOIOAMMM CIIOCOOOM.
B ©GoJjiee oOmeM CMBCJEe, HO He o0043aTeJIbHO, OOJIOMKM BHOYPEeHHOM
IIOPOOE WMJIM »OPpYyTMe MaTepMualJb OOHUHO COXPaHAKnTCd TaKuM ofbpasoM,
uyTOoOH coIepXamMrecs B HMX JeTyuMe COeIMHEeHMS He TepaJMCh HMXe
npenesior, omnpeleJigeMex crocobom. JleTyurme TazH UM XUMHUUECKUE
BeMeCcTBa, KOTOPEE OHBCTPO PaCIMpPSRTCS OpM aTMOCOEepHOM IaBJIEHUU U
HEOTPaAaHMUEHHHX VYCJIOBMAX, TaKMe Kak YIJIEBOOOPONE, CBS3aHHEE C
HedTbO, MOTYT OBTE JI€T'KO BHIOEJIEHH W3 TaKMxX MaTepualJioB, Kak
TOJILKO OHU OOCTUITHYT [IOBEPXHOCTH . CoOOTBEeTCTBEHHO, BEITOOHO
XPaHUTh nonJjiexamye aHaJlnuzy MaTepMaJlH, TakKue Kak OBJIOMKM
BHOYPEHHOM TIOPpOIOH, B OIHOM MIM OoJiee KOHTelMHepax, KOTophHe OyIOyT
obecrneunMBaThb OTCYTCTBME WIM He3HauMTeJIbHOe BHCBODOXIEHMEe TaKMUX
BelleCTB B TeueHMe BpeMeHU XpaHeHUd U/UIu TPAaHCIIOPTUROBKHU
MaTepMralyla. B NpednoudTUMTeJIbHOM aclleKTe MaTepMalJltl XPaHATCSa B OIHOM
13 YCTPOMCTB, OIMCAHHEIX B OPYTOM MecTe B IaHHOM OOKyMeHTe, U
HauboJee MNPeINoOUTUTEJILHO, UYUTOOH TakKoe YCTPOMCTBO OBJIO BHIIOJHEHO

C BOSMOXHOCTEBI HaIeXHOI'O pa3MeleHMA B OIOHOM M3 aHaJIUMTUYEeCKUX
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YCTPOMCTB B COOTBETCTBMM C M300peTeHMEeM, OIMCAHHHEM B OPYITOM
MecTe B IaHHOM IOOKYMeHTe, HalpuMep, I[IYyTeM COIPSXeHMS C BIIYCKHBM
OTBEPCTMEM WM C MCHOJbL30BaHMEeM YCTPOMCTBAa KaHaJla IJS IIOTOoKa,
Takoro KakK OIHO M3 MUIOJBHHX YCTPOMCTB, OOCYXIaeMBX B IaHHOM
OOKYyMeHTe.

[0080] OQuiabTpyomUM MaTepMalJl Takxe MoxeT OHTb pobaBJeH B
KOHTeMVHep nJua obpasla. MOXHO MCHOJBL30BATH JIOOOM TUII IOOXOIOAMEIO
dMIILTPYRIMEero MaTepuala. IIpUTOOHOCTL B 2TOM OTHOMEHMM  OOBUHO
03HavaeT, UYTO, IIO CYmMecTBY, Beck o00BeM (HalpuMep, IIO0 MeHbIen
Mepe okoJio 95%, Hampumep, IO MeHbIeM Mepe OKoJo 99% wmiam 1o
MeHBIIeM Mepe okoJio 99,9%) wmMaTepmasa (MCkIIoOUad JieTyuue BemecTBa,
BHICBODOXIaeMele M3 MaTepualsa) COXpaHdaeTcs BO BHYTPEHHEeM YacTu

KOHTeﬁHepa IOJIA o@pasua M He BXOIMT WMJIM He BCTYIIaeT B KOHTaAKT C

KaHaJIOM OJIA IIOTOKa VI BITY CKHEIM OTBEpPCTHUEM. Bruio
IIPOOEMOHCTPMPOBAHO, dTo OJIA 2TON neJin IIOOXOIOAT IIPOCTEHIE
@Mﬂprymmme MaTepmrallbl, TaxrKme Kak TKaHeBEHe MaTepnaJlbl u

xXJIonuaToOyMaxHele TaMIIOHE. OTM MaTepualibl, KakK ¥ OpyTre MaTepualld,
UCIIOJIb3yeMbHe B KOHTeMHepe mJia ofpaslia ¥ BO BCeM CUCTeMe, ITOJDKHE
OHTE MHEPTHHEMM B  OTHOMEHUM peakKLur C JIeTYUUMMM XUMUYEeCKMMHI
BelleCTBaMM ¥ SMUTHUPYOIMMM MaTepraljlaMM, KOTOphe OyOoyT MelaThb
OCYIECTBJIEHVI0 aHaJIMTUUEeCKUX AaCIeKTOB CIOCOOOB B COOTBETCTBUU C

OaHHBEIM M300peTEeHUeEM.

[0081] B omHOM acnekTe wuz300peTeHMa obOpas3el] (obpasuH) ,
KOTOPHM aHaJIU3UPyeTCs (KOTOpPHIE AHAJIUBUPYIOTCS) B paMKax
BHINIOJIHEHNU I criocoba, npencTaBJIgeT cobomn WJIIN CONEepPXUT
(DpencTaBJagT coboM wMIM comepXxaT) OypOoBOM pacTBOp. BypoBHe

PacTBOPE OHJIM PaACCMOTPEHHEH B IOPYT'OM MeCTe B HOaHHOM OOKYMEHTE.
BEypoBOM pacTBOp MOXeT OBThL Ha HedpTSHOM OCHOBe WMJM Ha BOIHOMU
OCHOBe. AHalM3 OYPOBHX pPaCTBOPOBR OOBUHO O3HauaeT, UTO OTOUpaeTcd
DoJyiee onmHoTOo Oob6pas3ua OYypoBOTO pacTBOpa. 39TO CBI3aHO C TeM, UTO
MaTepmasg  MoOXeT comepxaTbCsa B OYypPOBOM pacTBOpE B TeueHNre
HECKOJIbKMX [IOBTOPHEIX VCIIOJIL 30BaHUM OypOoBOTO pacTBopa (nnm
IPOXOOOB OYypPoOBOTO pacTBopa K TOUKE OypPOBOTO ooJioTa "
[IOBEPXHOCTH, B KOTOpOU MOXeT OBITE oToBOpaH obpazeLn) .
COOTBETCTBEHHO, 00pas3li MOTYT OHTL OTOOpPAaHE B TOUKax, KOTOPHE

COOTBETCTBYT <«IIPOXOOAlEeMy BBepX OypOBOMYy pPacTBOPY» (GypOBOMy
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pPacTBoOpY, nonajamimeMy Ha  [IOBEPXHOCTE) U  KIOPpOXOLAlleMy  BHU3
BypOBOMY PpacTBOPY», BO3BpallanleMyCad B CKBaXMHYy, UYUTO IIOMOXET
UIOSHTUOUUIVPOBATE  M3MeHeHMA B  OypOBOM  pacTBOpe C  TeUeHUNEM
BpeMeHM, I[IoMOT'asd B BHIIOJIHEHMM aHajiM3a MaTepualja IIyTeM W3YUeHUd
BypoBOTO pacTBopa. B OIDHOM acHIeKTe CHOCOo0 BKJIKOUYaeT aHaJlus3
MaTepuaJioB OYypOBOI'O pacTBOpa M OOJIOMKOB BHOYPEHHOM IOPOIH. B eme
OOHOM  acIleKTe crioco® BKJIOUAET aHaJM3  MaTepuaJioB OYPOBHX
pPacTBOpPOB, OOJOMKOB BHOYPEHHOW IOPOOH U/UIM GparMeHTOB o0O0pas3lloB
KepHa, TakKux Kak o0pas3lLb KaXIoM M3 2TUX KaTeTopuM, OTOOpaHHEHE U3
He@THAHOM CKBaXWMHH WJIM ydacTKa pas3BelKM HedTAHEIX 3aJiexel.

[0082] MaTepmas m obpas3ell OOBUHO ABJANTCHA TBEPOHM BelleCTBOM
(kak B cJlydae OOJIOMKOB BHOYPEHHOM IIOPOHNH), HO B IOPyI'MX acleKTax
n3006peTeHns obpasel U/WIM MaTepualsl IpencTaBjigeT cofoM XUIKOCTH
UM ras, a B OPYyITMX aclekTax ofOpasell U/UIM MaTepral IpencTaBjger
coBoM cMech IBYX WM 0oJjilee TBEepPIHX, XUOKUX WM Tas000pa3HHX
BelleCTBE WMJIM KOMOMHALMIO BCexX Tpex O(opM MaTepMalsa. Hamopumep, B

IIPOMEIIJIEHHEIX YCJIOBMAX MOTYT OBITE OTO@paHbI O@paBU,I:I BO3OyXa, UYTOOH

yBeoImMTeCca B TOM, UTO  KOJIMUECTBO (koJIMUecTRBA) orpeneJIeHHEIX
coeIVHeHUMn (HanpuMep, BeHszo0Ja) HaxoOUTCH (HaxomsaTcsa) B
omnpeneJle HHEX npenejax. B elme OIHOM BapraHTe peann3alnmnumn

nz3obpeTeHUsa CIocoO MNpMMeHSeTCsda OJS IIOMCKa [IpoCauMBaHMA, HallpuMep
B cJydae Tas30B, I[IPpOocCauMBalmUXCd B TeOJIOTMUECKMNM IlacT uW/WiIn U3
TeoJIOTMUYECKOT O IlJlacTa. l'eoTepMalJibHas aKTHMBHOCTB TakKXe MOXeT OHTbH
OlleHeHa C IIOMOINBK OaHHOTO crnocoba. B OpyTroM acrekTe crnocod MoOxeT
OCYMeCTBJIATLCA C XMIKOCTLI, TakKoM kKakK BoOa, IJiS OlLeHKM YPOBHSHA
OIipelleJIEHHEIX BEMECTB B XUIKOCTU (TaKMxX KaK 3arpA3HAKIMEe BelecTBa
B oOpa3sllax BOIH) . Kak OTMEUeHO B IPYI'OM MeCTe IOaHHOTO IOKYMeHTa,
MaTepHraJsl MOXeT MMEThb IpUPOIOHOE, CHHTEeTHUUeCKOEe AR
[IOJIYCHHTETHUUECKOE IIPOUCXOXIEHNE u MOXeT OHITEL IOJIyueH nu3
PAsJMUHEIX UCTOUYHMKOB U/UJIU  yCJIOBUIHA, TakKMxX Kak I[IPOMBIIJIEHHEE
TBEPIHE BelMeCTBa, MATKME MaTepMallbl, XUIAKOCTU M BO3IAYX WM IpyIue
Ta3H.

[0083] B MHOpennouTUTEJIBHHX acllekTax clnoco® TIpMMeHSeTCcsa OJIg
aHaJMza coIepXaHud JIeTyuMux COoeIMHeHMM B MaTepuaje. JleTyuue
BemecTRBa B T'OPHEIX rnoponax OBOBUHO oamoT BaxXHEIe cBeIeHusd,

MCIIOJIbE3YEeMEIe IIJIS OOOHYUMU He(]_)TI/I, PeOTepMaHbHOﬁ SHepI'unM, a TakKXxe
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IJIS pPas3BeOkM M JOOWUM IIOJIE3HEX MCKOIIAEMHX. JleTyuMe BemecTBa B
TOPHHX IOopoIaxX Takxe MOTYT OHThL MCIOJIBE30BAHE JIS OIpelelIeHMUS
OPUTOOHOCTM OOOHBAEMOI'O KaMHS IJIS CTPOMTEJBECTBAa OOPOT M 3IOaHUM.
JleTyure BemecTBa B IIOpOoIOax M IIOUBAx TaKXe MOTYT IM[IPeOoCTaBUThL
rHbOpMaLuno, TIOJIEBHYIO I BKOJIOTUYECKUX MCCJIeIOBaHUM u
MCCcJIeIOBaHUM  OKpyXaKmeM cpene. JleTyuMe BemecTBa B TBEPOBX
BemMecTBax, KOTOpHe o00pal’ylTcd B KauecTBe MNOOOUYHOTO TIPOIYyKTa
PARJIMUHEIX IIPOMBIIJIEHHHXK WMJIM TI'PaXIaHCKMUX I[IPOLeCCOB, TakKue Kak
COJIEBHE OTJIOXEHMS, KOTOPHE MOTYT o00pas30oBHBATLCS B  O0OCaIHBIX
Tpy®ax HePTSAHHX, TI'a30BHX M BOIOSHHX CKBaXWH, MOTYT IIPeIOCTaBUTL
nHbopMalLMioo, KoTopasd MoOXeT IIOMOYUL IIpM paspadoTke IMIpPOLEeCcCOB MOJIA
IpenoTBpaleHrs o00pa30BaHMA TakMxX HexXeJlaTeJIbHHX TBEepPOHX BeleCcTB.
JleTyure BelecTBa B MCKYCCTBEHHEIX TBEepPIHX BelecTBax, Takux Kak
KUPIINYNA, BeToH, KepaMuka, CTEeKJIO un I1JIaCTMaCCHI, MOTYT
MCIOJIb30BATHECSA MOJIS BHABJEHMUS OpobJeM B Ipollecce MX IIPOU3BOICTRBA
WM IOJIS OLEeHKM UX I[IOJIE3HOCTM MOJIS Pas’3JIMUHHX [IpUMeHeHuM . JleTyune
BelmecTBa, KOTOpPHEE  BOBHMKAKT B  TBEepPIOHX  BelecTBax, KOTOPHE
oBpas3ylnTcsa B eCTEeCTBEHHHX OMOJIOTMUECKUX CUCTeMax, TaKux Kak
KoCTH, =3yOBH, KaMHM B IIOUKax, HOTTM Ha IajbllaXx PYyK UM HOT, MOTYT
oaTe IOpelcTaBJIeHMe, KOTOopOoe MOXET IIOMOUL COXPaHUTL WM YJIIYUIUTH
3O0POBLE UeJIOBeKa WM coolfmecTBa, W3 KOTOPOTO I[IPOMBONIIM BTHU
TBepOHe BemecTBa. JleTyume BemecTBa B 2 0oJjlee MATKMX  TKaAHSX
PACTEeHMM ¥ XWMBOTHEIX, BKJOUYASg JIOLeM, MOIYyT TakKXe I[IpelOoCTaBJIATH
IMATHOCTHMUECKYD MHOOpMALIMIO, KOTOopas MOXeT OHTL IIOJIe3Ha IJIA
3I0POBL A OpPTraHM3Ma—MCTOUHMUKA . Takue CIIOCOBH MOTYT HaTU
NpYMEeHeHMe IIPM MCIHTaHMSX Ha 0e30IIaCHOCTL [IMIEBHX MIPOOYKTOB,
KMBHECIOCOOHOCTL IMIEBHX HNPOOYKTOB, XpPaHeHUM MOPOOYKTOB W/MUJINU
CpOKe TOOHOCTM @NpPM XPpaHeHuM M T. TII. JleTyuMe BemecTBa B
TP OMBIIJIE HHEIX u IPVPOIHEX KUIOKOCT SIX TaKxe oapnT OTPOMHOE
KOJIMUEeCTBO MHOOpMALMM, KOTOpasd MOXeT I[OBJIMATE Ha YCIex U
NPpMOEUILHOCTE Pas3BeIKM ¥ JOOHUM HedTM, TeoTepPMaJIbHOM DSHEPIUM U
[10JI€ 3HEX MICKOIIaeMEIX ; 20beKTUBHOCTDL n peHTabeJILHOCTD
IPOM3BOOCTBEHHEX U OPYIUX I[IPOUMBBOIOCTBEHHHX I[IPOLECCOB; a TaKxe
3I0POBLE n BJaronojydme OKpYyXRawmen Cpent, OPTaHU3MOB n
coofmecTB. PasJMuHbHe B3PHBUYATHE BemMeCcTBa MOTYT TaKXe MMEThb

PasJIMYHEE XapaKRTeprMCTHMKM JIeTydMrMxX BelecCTB, KOTOPEIE MOI'YT OBITH
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obHapyXeHE C IIOMOMbI YCTPOMCTBAa, OIMCAHHOTO B IOaHHOM MOOKYMeHTe,
[IO3TOMY KOHTPOJIb JIETYUECTM BO3OyxXa WJIM TBEPIOHX YaCTUI, MOXET
VMeThL IIpeuMmymecTBa B obOechneueHuru 0e30M0acHOCTM Jiogel, coofmecTs,
a TaKXe BOEHHHX M IIPaBOOXPaHUTEJIBHEIX OPI'aHOB.

[0084] B onHOM acrekTe mu300peTeHMda obOpa3ell oToOpaH B MECTe
BHIXOIla I[IOPOI Ha IIOBEPXHOCTB, M MaTepualJl COIEPXUT BEXOI IIOPOIH Ha
[IOBEPXHOCTL . BEIXONE IIOPONE Ha IIOBEPXHOCTE SABJIAKRTCHA I'€0JIOTUUECKHU
BaXHBIMM  OOpa30BaHUAMMU. B oOHOM acIlekKTe  BHEXOIH IIOPOIH  Ha
[IOBEPXHOCTE (BHIXOIEI) VICIIOJIE 3YITCH B KauecTBe 2JIEMEHTA
COIoCTaBJIeHMsa [JIA IIOIN3EeMHEIX MaTepuaJioB, TakKuxX KakK MaTepMallHl,
[IOJIYUYEHHHE ns3 MeCTOPOXIEeHM A VI BypoBOM IJIcWanKu . Takue
MaTepMraJlel MOT'YyT TaKxe comepXxaThb CBUIOEeTEeJIbCTBa [IpoCcauMBaHMUA
MaTepMraljlioB Ha IIOBEPXHOCTEH.

[0085] MarTepmas OOBUHO ABJAeTCA CYXMM, HO B HEKOTOPHX
acrekTax u300peTeHMsa OH YBJAXHEHHHM WJIM OaXe BJIAXHBEM (HaIpuUMep,
B CcJydae XMIOKOCTM MJIM OYpPOBOT'O pacTBopa). B HEKOTOPHX acleKTax
n3obpeTeHUsa MOXeT OHTb BaXHEM OOeCleuuTh, YTOOH  KOJIMUECTBO
XMOKOCTM, TakKoM KaK BOIa, B MaTepualje, He OBJIO CJAMIIKOM OOJILIIMM,
yTOoBE MPeonoJieTh eMKOCTh YCTPOMCTBAa MaccC-CcleKTpoMeTpuM. OIHAKO B
1eJIOM 2TO He aBJgeTCH OTPaHVYMBaAKIMM bakTOpPOM, u
KBAJIMOULMPOBAHHE CIeluMaJlMCT CMOXeT OILEeHUTL, BO3HMKHET JM TakKasd
cuTyaumsga. Kak yxe oOTMeduaJJoCb B @IOaHHOM OOKYMeHTe, MaTepuall Wu,
cJlemoBaTeJIbHO, ofOpasel, Kak IOpaBujo, OyOyT COOepXaThb OOHO WM
BoJee JIeTYUMX BeMeCTB, KOTOPHE OyoyT JImB0o [IaCCHUBHO
BHICBODOXIATLCSA, JMOO BEHCBOOOXIATLCS TIMNIPU OPUIIOXEHMM OIHOM WJIM
DoJiee cuJ kK obpas3uy. B JjmoboM ciydyae u3 obpas3ua OymeT BHIOEIATHCSHA
T'as, KOTOPHM COIOEPXMT OOHO MM OoJlee JIeTyUuHMX BellecTB, XOTd, Kak
oBbcyxmaeTcd B IOPYI'OM MeCcTe B IaHHOM JOKyMeHTe, of0pa3ell TakKxe
MOXeT CcoIepXaThk HeJIeTyuue BelecTBa, KOTOPHE TakXe B KadecCTBe
OOIOJIHUTEJIBHOTO MM aJlb TEPHATMBHOT'O BapMaHTa MOTYT OHTBb OTOOpPAaHEH
M PaccMOTpeHH KaK dYacThk aHaJMTUMUEeCKOTO acllekKTa 3afaBJISeMOTO
crocoba. Ilpupolla JIeTyuux BEmMeCcTB, CcolepXamMxcsa B obOpas3lle, MOXET
3HAUMTEJBEHO pas3JiMdaTbCsd, WM CIOCOOE B COOTBETCTBMM C JaHHBEM
nz3obpeTeHMeM MOTYT OBTE pPeaiM30BaHEl C PAa3JIMUHBEIMKY TUIIaMU JIETYUUX
coemvHeHuM. OOHAKO B KOHKPETHHX aclekKkTax ofbpasell U MaTepuaJl

comepxarT SHaAUMTEJIEHOE KOJIMYeCTBO OOHOTO WM 6OoJiee KOHKPETHEIX
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LleJIeBEHX BelleCTB. HamopuMmep, B cjydYae OypOBOI'O IjlaMa, B34ATOI'O U3
HedTenoOHUM Ha ydYacTkKaxX pas3BenKy, obpaszel OymoeT CoOOoepXaTb
oOHapyXMBaeMble KOJMUeCTBa OOHOT'O WM ©OoJiee BUIOOB YIUIEBOLOPOILOB
Cl-C20 u pPOOCTBEHHEX COEeOMHEeHUM, KOTOpHe CcoIepXaT KUCJIOpOon,
asor, cepy W opyrue IeTepOaTOMEL; opraHn4YeCKue KV CJIOTE
(HanpuMep, OplaHM4YeCKMe KUCJIOTH Cl1-C5, B UacTHOCTHM, OpIlaHMUeCKUEe
K1cJoTe Cl-C3 M dYame BCel'0 YKCYCHYKR KUCJIOTY, YIOJBHYID KUCIOTY
U/ UM MyPaBbUHY KUCJIOTY); W/WIM OoOuH WM OoJiee HeOpTaHUUeCKUX
Ta30B, TakMxX KaK BOIOPOH, TeJuM, IOUMOKCHUI YyIJiepoXda, MOHOOKCHUI
yoJepona, BOIA, asor, aproH, KHMCJIOPOn, CepoBOLOPOL,
KapOOHMJICYJIbOUO, IUCYJIbOMO yIJlepoda /MM IOUOKCUI CepH. B OIHOM
BapuaHTe peajuzaluumM unU300peTeHMd obpas3ell COOEePXUT YIJIEBOLOPONE
Cl-Cl5, wTakme kak yrmJjgepomopons Cl1-Cl4 wmim Cl1-Cl2, wu crnocod
BKJIOUAET aHaJM3 OIOHOTO WM O0oJiee TakMxX YIJIEBOOOPOHOB. B eme
OOHOM acIllekTe ofpaszel] COomepXuT yIJesomoponme C1-Cl10, wu crnoco®
BKJIOUAET  aHaJu3 OIOHOTO wmiau  0OoJilee  TakKMx  YIJIEBOOOPONOB. B
acrexKkTax, KOTOPEE UYacTO ABJANTCHA IPEeOIOUTUTEJIBHEMK, W300peTeHue
B KauecTee OOIIOJIHUTEJIEHOTO VI aJlb TEPHATUBHOTO BapMaHTa
XapakTepusyeTcsa oOHapyXeHMEeM YKCYCHOM KMCJIOTH, YTOJBHOM KMCJIOTH
u/ MYypPaBbUHOM KMCJIOTH, comepXalluxCs B obpaszsie VI
0Bpas30BaHHEIX B pe3yJjbTaTe BO3IEeMCTBMA OOHOM WM 0o0Jiee CUMJI Ha
obpaszel, Opu pealu3alum criocoba B COOTBETCTBUU c OaHHBM
n300peTeHMEM. B 5TOM OTHOIIEeHUN oBpasel MOXeT OHITE
oxXapaKTepM30BaH KaK comepXamyi OIOHO WM 0oJiee  COeIMHEeHUH,
KOTOpHEe o0B0pas3ylT Takue COeOMHEeHUSA, WIM VMelmMM MaTepuall, KOTOPHM
MOXeT OOpa30BHBATE OUOKCUI YIJiIepola, MOHOOKCHUI YyIJlepona, MeTaH
M/WMIM BOLY .

[0086] C gmOpyTroM CTOPOHH, IpeljlaTaeMbHe B HOaHHOM JOKYMEHTe
CIIOCOBOEL B  COOTBETCTBMM C IOAHHEM M300peTeHMeM MOI'YT  OHTb
oxXapaKTepM30BaHE TeM, UYTO TakoM Cnoco® BKJKUaeT IIpPOBeIeHUe
aHaJiMza obpas3la Ha I[IpeIMeT OIOHOT'O MM O0oJlee BelleCTB, COlepXalx
YIUIEPOOHYK Lellb M3 OATY WK 0oJiee, HallpUMMep WecTu wuiau 0oJiee, WU
ceMn WM OoJlee aTOMOB YyIJlepola. B HEKOTOPHX CJlydasax CIocof
BKJIOUAET Hal'peBaHMe oO0Opasla WM I'a30B, 4YTOOB I[IOMOYL B aHaJlus3e
YIJIEBOOOPOOOR C 0OoJjlee IOJMHHOM LenNbl WIM »OPYyTUX COeOUMHEHUM,

comepXammx YIJIepOIHYI Iiellb, TaKkMX KaK YIJIeBOIOPOIH, OCHOBHa#Ag
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lIellb KOTOPHX COCTOAUT M3 0Oojiee uem 10 aToMOB yIoJjlepola. Hamnpumep,
crmoco®  MOXeT BKJIOUATH HarpeBaHUE obpazla WIu rasa (nam
YCTPOMCTBA, coIepXamero OOHO MM M TO M OPyToe) IO TeMIepaTypH,
cocTaByigmelr okoJjio 130 °C wmmm Bojee, okoyio 140 °C wmium 6oJjlee WM
OKOJIO 150 °C wmm  Bojee, yTOOE  IIOMOUbL C  aHaJM30M TaKMX
YTJIEBOOOPOIOB C 0OoJiee IJMHHOM Ilelbld. B 2TOM M IOPYIMX OTHOIEHUSAX
crioco® MOXeT BKIOUATE VYIpaBJIeHMe TeMIepaTypol, IIpPpM KOTOpOou
BHIIIOJIHAETCSA JacThb opoliecca WK BECH npouecc, Takom Kak
TeMIepaTypa, OpM KOTOPOM Ta3H BHIOEJSOTCIS U/UIM aHaAJU3UPYITCH
QHaAJIMTUUECKMMM IIpolileccaMu crocoba. Takue CIHOCOOE OOBUYHO MOI'YT
BKJIIOUATHL HaTpPeBR BCEM CUCTEMH C BIIYCKHOT'O OTBEepPCTHA Uepes3 JIOBYIMKY
0O MacCC-CIEKTPOMETPa M BHIIYCKHOT'O OTBepCTHMSA. B IpyIrMx aclIeKTax
NPenlouTUTEeNIbHO, UYTOOE CIIOoC00 OOBUHO BHIIOJHAJICS IIPM KOMHATHOM
TeMIlepaType, XOTS B TakKMX acleKTax OH TaKXe MOXEeT BKJIOUATH
IpuMeHeHMe 3aMOpaXMBaHMA B KadecTBe CpelCTBa JiA YyJaBJIMBAHUA
JeTYyUrx BemecTB U/WIY [IoHaulM Telljla IOJIS BHCBOOOXIEHUS COeOUHeHUM
13 MeXaHM3Ma YJIABJIMBAHUA WM CPeOH OJIS 3aMOpaXMBaHUA.

[0087] B HeKOTOPHX acleKTax mu3obpeTeHMe XapakKTepu3lyeTcs
TeM, 4YTO B oOpaslle He 00pal’ylnTCd HOBHE JeTyuMe COelIMHEeHMSd, TakKue
Kak JeTyure BelmecTBa, ofOpasyllrecs U3 I'UIPATUPOBAHHEX MUHEPaJIOB
(B KOTOPEIX BOOAa SABJSETCI UYACTb KPUCTAJJIMUECKOM CTPYKTYPH, TakKoM
Kak CUJIMKaTHHE IJIMHUCTHE MMHepaJibl; IUIpaTHUPOBaHHBE OKCUIL, TaKue
Kak ©Opycur (MgOH2)) m rTetura (FeOOH), a TakXe »OpyTI'Me BOIOHOCHEHE
MUHepaJlbHEIe BellecTBa, TakMe Kak TUIPOKCUIIAIaTUT UM T. O.) WIX IIPpU
5TOM, HaIpUMep, IMOKCHI YIJlepola SABJSAETCSI UYaCTb KPUCTAJLJINUECKOM
CTPYKTYPH (TakoM kKak KaJeuuT (CaCOs), nojgoMuT (CaMg(CO3),) ™
cumepuT (FeCO3)); a Takxe TBeplble ¥ XUIKMEe YIJIEBOOOPOIH, He
ABJIAKIMECSS JIeTyuUMMM B KaudecTBe TI'al3a B aHaJUTHUUECKUX YCJIOBUAX, B
KOTOPEIX BHIIIOJIHALTC A CIIOCOOH B COOTBETCTBUU c IOaHHBEM
nz3obpeTeHreM, TakMe Kak aJkadHn C20 wir pasjMuHble OUTYMMHE WU
KepOoTeHH,; WM Joboe Opyroe BEeMeCTBO, KOTOpoe OOHYUYHO He HGBJISAETCH
Tas’oM MJIM OOBUHO BHIOEJSeT T'al3 B TakKMxX YCJOBUAX.

[0088] IlpM BHEIIOJIHEHMM CIOCOOOB B COOTBETCTBMM C JaHHBEM
nzobpeTeHMeM OIOMH WM  BoJjiee  Ta30B  OOBUYHO  BHIOEJAKTCS  WMJIM
M3BJIEKAKTCAad M3 obOpaslla MaTepualla. B HEKOTOPHX CJydasx I'a3 MOXEeT

OHITH BEICBOOOXIOEH [1aCCUBHO (Ges IIPUIIOXEHU I CUJIEL I Des
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OPUJIOKEHUSS SHAUMTEJLHOM CHJIH) ; HaopuMep, OyTeM BO3OeMCTBMA Ha
obpasell MIM KOHTeMHep, coIepXxalui obpa3z3ell, BHIIYCKHOTO KaHaJla WM
BHIIIYCKHOMY IIPOIIYCKHOTO KaHaJla, TaKoTro Kak uIJla WiIKM I[omodHoe
YCTPOMCTBO, KOTOpOe IIPOHMKAaeT B KOHTeMHep, coIepxamuy obpasell. B
IpYyIMX KOHTeKCcTax, Kak OTMEUeHO B IOpyI'OM MecTe B ITaHHOM
OOKYMEHTe, CrioCcoOu B KauecTBe OOIIOJIHUTEeJILHOTO WIIN
aJbTepHaTUBHOTO BapMaHTa MOTYT BKJIOUATL [IPUIIOXEHME BHEepIuu K
obpasny, HalpuMep, C IIOMOIIELI0 MexXaHNUYeCKOT'O BO3OEeMCTBUSA,
HaopuMep, pal3pymeHud obpas3lla MIM Ppa3pylleHud KOHTeMHepa, KOTOPHM’
VMeeT paspyllaeMyl YacTb M KOTOPHM COIEPXUT pas3pyllaeMell obpaszell.
B moboMm ciaydae Ta3 (MJIM T'asH) BEHCBODOXIDaeTCs (BEHCBODOXIDATCA) M3
obpaslla MaTepuaJsa, a 3aTeM eMy (MM) »DalnT BO3MOXHOCTbL Teub Tak,
UyTO®OH B CBABM C TakMM Ta30M MOXHO OBJIO BHIIOJHUTE OIMH U3
clenyiomMx STaloB crnocoba. Bpemsa, HeobxommuMoe OJIS BECBOOOXIEHMA
rasza, MOXeT BapbMPOBATHLCS B BaBUCKMMOCTM OT YCJOBUM crnocoba,
BKJIIOUAA MaTepuaJ, He3aBUCKMMO OT TOTI'O, IMIPMUJIOXEHH JM kK o0pas3ly
CUJIEL WJIM HeT, BpeMeHM, B TeueHMe KOTOpOI'O TIas3H MOTYT OHTb
BEHICBOOOXIEHH U3 oBpasua, Y  UYBCTBUTEJILHOCTU AHAJIUTUUECKUX
crioco®oB, BHIIOJIHAEMEHX B CBSA3M C TalsaMM. JVCHOOJb3YyS IIPUBEIeHHHEe B
IOaHHOM HOOKYMeHTe peKOMeHIaluu, KBAJIUOUMLUMPOBAHHEE  CIIeLMaJIMCTE
CMOTYT ONpenesMTh D2TM YCJIOoBMA. Hamnpumep, g o0pa3loB, KOTOPHE
aHaAJIMBUPYITCS OpM aTMochepHOM HaBJIeHUMM 0e3 MIPUIIOXKEHUS  CUJIH,
MOXeT OBThL HOCTATOUHO BPEeMeHM OKOJIO 1 CeKyHIOH. BoJjlee OJMHHBE WM
BoJjlee KOPOTKME IIepPMOIH BpeMeHM MOTYT OHTbL O0oJlee IMNIOOXOOANMMM, U
TakKoM OTHOCUTEJIEHO KOPOTKUM IIeprod MOXeT OHTL XeJjlaTeJIbHEM. BoJiee
OJIMTeJIbHEEe TIeprMOoOE MOTYT I[IPUBECTM K TOMy, UYTOo ofpas3el Oymer
HaxXoOUTLCA B YCJIOBUAX 0OoJilee HM3KOTO IaBJIeHUSI U3—-3a YCJIOBUMN
OTHOCHUTEJILHO 06o0Jiee HUI3KOI'O IaBJIeHMS B YCTPOMCTEBE.

[0089] Bo MHOTHMX acleKTax M’300peTeHMd JIeTyure BelleCTBa
M3BJIeKalTCsa M3 ob0pas’lla OyTeM BO3IeMCTBUA Ha obpas3ell pa3JIMUHBEIX
YPOBHEM BaKyyMa. B crydae HEKOTOPHIX obpasiuoB BaXHYIO
OOIIOJIHUTEJILHYID MHQOPMAIIMIO IIoJIyYalT IIYTeM BO3IeVCcTBUA Ha obpasell
oramnas3oHa Bce 0oJiee HM3KMX »IOaBJeHUM, MHBEMM CJIOBamMM, Bce 0OoJiee
BHICOKMX VYVPOBHEeM BakyyMa, M aHaJlM3a XUMMUEeCKOTO CcocCTaBa KaxIon
OTHOeJIbHOM AaJIMKBOTEH, M3BJEeKaeMOM IIPM KaXIoM OTOeJIbHOM IaBJIeHUU

BKCTpaKUuMM. 3TO OKaszalioCh OCODEHHO TIIOJIE3HEM OJId TBEepPIOEIX BeleCTB,
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ocoBeHHO MOJIA PpPasJIMUHBIX o00pas3loB TOPHHEX I[I0OPOMH, BKJOUag oO0pa3lH
BHIXOOOB IIOPOO Ha I[IOBEPXHOCTL, KepHOB U OOJIOMKOB BHOYypeHHOM
IIOPOOE MNPMMEeHUTEeJIbHO K pa3Belke ¥ »Oobwue HedT™v U Taza. B
3aBUCUMMOCTM OT ofpa3lla M pemaeMoV OpodjeMel Ha o6pas3le MOTYT
IPpUMEHATLCSA pasJIMuHbe OpyITHMe MPOollecCH Iepel JobOoM BaKyyMHOMU
SKCTPpakKlLMey, Mexoy STalaMM BaKyyMHOM 5SKCTpaKIMM WJIM »Oaxe BO
BpeMsa BHITIOJIHEHU A STaloB BaKyyMHOM SKCTPpaKLUUM, Kak Bymer
pPaccMOTpPeHO najJlee B IaHHOM IOOKyMeHTe. B OIHOM IIpuMepe OpyIon
opoliecc, KOTOPHM MOXeT OBTH IIPMMEHEeH M KOTOPHEM OIIMCaH B IPYI'OM
MecTe B JIaHHOM IOKYMeHTe, IpeIcTaBJjigseT coOoM paspylleHre WK
CoaBJIMBaHmMe ofbpaslla WIM IIpuMeHeHMe JOOTO Ipollecca, KOTOPHM
MeXaHMUEeCKM pa3pyllaeT TBepOel obpaszell. HOpyTMe IIPOLIECCH, KOTOPHEe
MOTYT Pal3pymMTs ofOpa3ell, BKJIOYAT pacOUIMBaHMe, WIM BaJKy B
BapabaHe, WIM BO3IEeMCTBMEe BUOPALMOHHOM SHEePIMM Ha Jiodo¥M BeJIMuMHe
yacToT. JpyToM IIpolecc, KOTOPHM MOXHO MCIOJbL30BaTh, COCTOUT B
HarpegBe oBpasua; OOHUM U3 IIOCJIeNCTBUM  STOTO  MOXET OBITE
paspylieHre oBpasua B pe3yJybTaTe TEepPMUUECKOT O pa3pyleHmnsa
BKJIOUEHMUI QIOMIOOB U/MIM IOPYIMX CTPYKTYP B obpasle. XUMUUECKUE
IPOLEeCCH M/UIM NPUIIOKEHMEe SHepPIMM B KadecTBe HOOIOJIHUTEJILHOTO WK
aJIbTepHaTUBHOTO BapMaHTa MOTYT OHBTbL IPpMMeHeHHE K of0pasuy IIpu
BHIIIOJIHEHMM cIocoBa, TakKoI'0 KakK, HalIpuMep, HaHeCeHMe KMUCJIOTH Ha
obpasell, UTOOH PACTBOPUTL OlIpeleJIeHHBE BelecTBa. Takxe BOBMOXHO,
UTO B HEKOTOPHIX CJyuasax KoOMOMHALMS »OBYX MWK ©OoJiee U3 DBDTUX WINU
IPYIUX Pas’pylMTeJILHBEX I[IPOLleCCOB MOXeT OHTL C II0JIB30M IIpMUMeHeHa
IIPM BHIIOJIHEHUM CIIOCOOOB B COOTBETCTBMM C IOAaHHEM M300peTeHMeEM.
[0090] Crmnocob mTakxe MOXeT BKJIOUATL B ced®d OIMH WM 0OoJiee
STalosB, BHITIOJIH A& MBIX nepen BHIIEJIEHVEM TasoB W MexXmIy
BHICBOOOXIEeHMEM TasoB (B criocobax, B KOTOPEIX BHIIIOJIHAETCSA
HEeCKOJIbKO  5STaloB  BHCBOOOXKIOEHMS MIM  aHaAJIM3UPYITCI  HECKOJBLKO
00pasloB). B OODHOM aclekKTe cHIoco® BKIILUaeT yIaJleHMe IOIPOIyBKOM
HeKOTOpOoTo KoOJMUeCcTBa BO3OyxXa U3 obdpas3la, HaopuMep, IyTeM
IpuMeHeHUSI BakKyyMa. B TakMx BapMaHTax peaJu3alliM U300peTeHusd
BpeMsa IIpuMeHeHUSI BaKyyMHOM IMOIPOIOYBKM OOBUHO OyIoeT TakuM, UYTOOH
KOJIMUECTRBO (KoJIMUuecTRBa) JeTyuMux  BeMecTB, KOTOpPEE MOpOoOyBaiT
BOBIOYXOM, OBJIO OOCTATOUHO MaJlkiM, UTOOH ONpaBOaThb 2Tall NPOIOYBKMU.

JTO MOXeT BKJIKUYATE, HalipriMep, IIPMMeHeHNVe ITaBJIEeHMA BaKyyMa BCeTO
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3a 1 MM 2 CeKyHHIBE, 4YTOOB CHM3UTE OaBJieHMe C okoJio 1000 mminmmbap
no oxkojio 50 wmwmbap (HO DTO TOJBKO IIPMBEINEHHEE B KadecTBe
npuMepa UMOPH) . OIHaKO TaKo¥ 5»Tal OPOOYyBKM MOXEeT MMeTh OOJIbIIoe
3HaueHMe, eCJM IPUCYTCTBMe BO3IyXa B KadeCTBe 3alpsA3HUTENIS OyIeT
MemaThk aHalu3ly. 2TO MOXeT OHTH BaXHO IJId aHajM3a 00Jiee CTaphX
00pasloB, CcomoepXallMxCH B OTKPHTHX Cpelax.

[0091] B IOOHNOJIHUTEJIbHOM  KOHKPETHOM  acCIleKTe  CIOCOOHE B
COOTBETCTBMM C IOaHHEIM M300peTeHMeM MOTYT BKJIOYaThL B celd
nponyBky  ofOpasua, KOTOPEM  MOXeT  OHTH TepMeTUYHO  3aKPHTEM
ofpasloM, ¥ 3aMeHy BHOYTOI'O BO3OyxXa IPpyI'MM TI'a30M, TaKuM Kak
aproH, as30T WM TeJul, WiIX JIOOEM IPpyTMM IDOOXOIANMM I'as0oM, Kak
OIpeleJIeHO KOHKPEeTHHEM I[IpeMMymeCTBOM, I[IOJIyYeHHEIM -IJIS KOHKpPeTHON
pemaeMo¥ 3ajauuM M OJIS  KOHKPETHOTO  aHalu3MpyeMoTo  TBepHoI'o
BelleCTBa—xX03AMHa M KOHKPETHHX JIeTyuuxX BelecTB, IpMUeM apl'oH, Kak
OpaBWjIO, [OPelNodTUTeJIbHee, YeM as30T ¥ TeJaui, U MOXeT UMeThH
3HaueHMe IIpU aHaJu3e obpasla.

[0092] OSTm mTane OpOOYBKM (M, IOIPM HeOOXOOMMOCTM, 3aMeHEH)
BO3OyXa WIM JIpyTol'o OKpyXaomero TI'aza o0eclleuMBalT BO3MOXHOCTH
yaoaJIeHVs I[IOTeHIMaJIbHO MellalklMX BemecTB M3 BO3IOyXa WIM OPYTOoTo
Taza, B KOTOPOM COOEepXuTcsa obpasell, UYTO MOXeT MHOaBaThb JOXHHE
CUTHAaJIE IpM aHaJlu3e (HaopuMep, MOXHO IIyTaThb MeTaH C KUCJIOPOOOM
WIM BUIaMM a30Ta, HaxXoOAamerocsa B Bo3adyxe). [JpyTue CHOCOBH
OOCTWXEeHMS TOM Xe 1LeJM MOTYyT OBHTbL OOCTYIHHE B IaHHOM oO6JacTu
TEeXHUKU 17 TaxKxe nogxonAaT, HO 3TOT crioco® ABJIAEeTCH
ONPpeINoUuTHUTENIEHEM BO MHOTHMX aclekKTax u3o0bpeTeHusa. Hanopumep, B
OOHOM aJIbTEePHATMBHOM BapMaHTe BO3IOyX WIM Ta3 BO BHYTpPeHHEM
KOHTelHepe mJja ofpas3lla BHTECHSEeTCS XUAOKOCTBI, TaKOoM KaK Maclo
nnsa oubdy3MOHHOTO Hacoca, ¥ BHYTPEHHMM KOHTeWHep mOJa obpa3sla
IoMemaeTCsad B OKPYXaKMUM BHEMHUN KOHTelVHep. BHYTpeHHUNM KOHTEWHep
niasa  obpaslla  COOEPXUT MIM  OOHUHO  IMOJHOCTBID  M3TOTOBRJEH U3
MaTepualsia, KOTOPHM MOXeT OHTH pas3pylleH WIM CXaT IOPpU IPUIOXeHUNU
ycunmusa. BakyyM TOpuUMeHSAeTCs OJA  yOalleHusa Jioforo  BOo3OyxXa U3
OKpyXaKlmeTro KOHTeMHepa, Cco3IOaBas YCJOBUSA BakKyyMa B OIPOCTPaHCTRE,
00pa30BaHHOM OKpyXakllMM KOHTEeWMHEepOM, U TaK TIepMeTU3UPyeTCsa BecChb
KOHTelVHep mja ofpas3lua. IlpuMeHAeTCsa CUJa, KoTopasd CXuMaeT WK

pazpymaeT ofpasell BO BHYTPEHHEM KOHTeMHepe, NpoOMBas BHYTPEHHUM
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KOHTelHep ¥ BHCBOOOXIOaA JeTyuMe BelleCTBa BO BHENHUM OTKPHTHMA
KOHTelHep. Taxkue MaTepUaJlbl MOTYT OHITH 3aTeM MIOOBEPTHY TH
naJlbHelmeMy aHaJM3y B COOTBETCTBMM CO crnocobaMu m300peTeHUd,
ONIMCaHHEIMM B JaHHOM IOKYMEHTe, C HeOOJBIIMM PUCKOM BMENATEJLECTBA
BEMEeCTB M3 BO3OyXa M T. I.

[0093] BmrcTpoe yIoaJleHuMe IIPOOYBKOM Bo3Iyxa U3 obpas3la "
OHICTpasd 3aMeHa €I'o apl'OHOM WM IpyI'MM T'a30M IIepel pas3pylleHrueM
oBpaz3la MOTI'yT OHTb OCOOEHHO BaXHH IIPpM aHajJus3e o00pa3lLoB, WMEKIMX
OTHOIIEHMVE K pas3BelKe HedTM /MM Tasa. KakK OpaBUJIO, STU CIOCOOH
IPMMEeHATCI K 0OoJiee CTapeM obpaslaM, IIOOOepXMBaeMBIM B OTKPHTHX
YCJIOBUAX, IIOCKOJIBKY IIPU IIPUMEHEHUNM CIOCOOOB IIPOOYyBKM CYIIECTBYET
KOMIIPOMMCCHOE COOTHOIIEeHMe KacaTeJIbHO IIOTepu JeTyuMx BelleCTB.
TakuMm ofpaszoM, B Cciydae TepMeTHUYHO 3aKpHTHX o00pas3loB Takue
CIIOCOOELl MOTYT He IIPMMEHSATbLCH.

[0094] OumcTka IOPOOYBKOM (M IMPOLECCH OUMCTKM TIIPONOYBKOM U
3aMeHH) MOTYT OOJIeTUMTH MacCC—CIeKTPOMeTPpUUeCKUM aHaJu3 OueHb
HeOOJIBIIMX KOJIMUECTB OlpeleJIeHHEX BelleCTB, TakMxX KaK MeTaH, C
MCIIOJIb30BaHMeM Macce 15 mias wmoHa CHsY, nyrTeM ynaJjleHMsS as30Ta U
KMCJIopona. Huskoe paspemeHue MHOTUX KBaOpPyIIOJIbHEX Macc—
CIIEKTPOMETPOB 3aTpyoHIEeT aHaJn3 CJIEOOBOTO MeTaHa c
VCIIOJIE30BaHMeM MacCH 15 B HOpuCyTCTBMM OOJIBIIOTO KOJMUEeCTBa as0Ta
C OCHOBHHM IMKOM II0 Macce 14 ¥ KMCJOpOIa C OCHOBHEM IIMKOM IIO
Macce 16. IllpoOyBkKa M 3aMeHa BO3IOyXa IPYTMMM Ta3aMy MOTYT MMETH U
IpyTMe IIpeMMylleCTBa. 3aMeHa BO3IyXa KPUMIITOHOM, MMEKNVMM Maccy 86,
pemuuT OpodiyieMy MHTepdepeHLMM MeTaHa, KakK DTO OejlaeT aproH, a
TakXe MOXeT IIOMOYb B M3BJIEUEHMM HEKOTOPEX TPYIHO BHCBOOOXIAEMEIX
JIETYUMX BeMeCTB WMX TBepOoTl'o BemecTBa IOyTeM IIepelaur ITopa3no
foJIiplIero KOJMUECTBa DHEPIUM IIPM CTOJIKHOBEeHUM C 0OoJjiee JIeTKVMU
IPUCYTCTBYRIVMA razaMM  [IpU OTKauMBaHMM  BO3OyxXa M3 IYyCTOT
obpasiia.

[0095] BOJIBEMIMHCTBO BTanoB OPOOYBKM 3aBepmarnTcsa OHCTPO,
ocoBeHHO KOI'a 5BTall BKJIOUAET YIOaJIeHMe BOo3OyxXxa W3 CUCTEMH
[IOCPenCTBOM OBCTPOTO BakyyMa (B OTJIMUME OT IIOTOKAa MHEPTHOTO TIas3a
Iy KoMOMHaAlLIMM STaloB o0OMX TUIIOB). Hanpumep, B OIHOM acCIleKTe
IpolleCcCc MNPOOYBKM 3aBeplmaeTcsa IPMMepHO dYepe3 10 CeKyHI WM MeHee,

HanopuMep, IIPUMepHO uYepes3 5 CeKyHI WM MeHee, IIPYMMeEpHO dYepes 3
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CeKyHIOE WMJIM MeHee WM IJaxe IPUMMEepPHO uepes 2 CeKYHIOH MJIM MeHee. B
ciydae OHCTPOM BaKyyMHOM IMNPOOYBKM MOXeT OBTEL BHTIOIOHHM IIpUMeHeHUe
TakKoTo STallkl B TeueHMe MeHee ueM OKOJIO 3 CeKyHI, HalpuMmep, MeHee
yeM OKOJIO 2 CeKYyHI, MeHee uUeM OKoJIO 1,5 cexyHOH MWIM Jaxe 1
CeKyHIOE WJIM MeHee. Jpyrou crnoco® omnpenejieHMI XapaKTepuCcTUK
Takoro 5STala B HEKOTOPHX aclekKkTax COCTOMT B TOM, UTO BTall
BaKyyMHOM INPOOYBKM IMIPMBOIUT K IIOTepAM MeHee UYeM OKOJIO 5%, MeHee
yeM OKOJIO %, MeHee UeM OKOJIO 1% WIM »axe MeHBIMM IIOTepaM
(HanpuMep, MeHee uyeM oOkoJio 0,5%) HedTM, U B OTHOIWEHMM I'a30B
[IOTEPU COCTaBJIAKT MeHee uYeM oOkojio 10%, MeHee uyeM okoJio 7,5%,
MeHee uUeM OKOJIO 5%, MeHee uUeM OKOJIO 3% WMJIM MeHee UeM OKOJIO 1%
raza, IIPUCYTCTBYKIIETO B MOMEHT BpeMeHM, Korma obpas3ell BBOOAT B
cucreMmy. IIpoOyBKy OOBUHO INIPOBOOAT IIepell paspylleHVMeM WM CXaTHueM
MaTepraJyioB WM OpYyTUM OIPpUJIOXEeHMeM Ccujl K ofpasuy. Ha ©OypoBon
Jjomanke o6Opas3ls He MOTI'yT OHTb OPOOYTH, IIOCKOJIBKY IIOUTM BCH
MHOOpMaLMAa MOXeT OHTb IIpeoBpasoBaHa B LOaHHBE, OCoBOeHHO C
IpUMEHeHMEM KOHTPOJIbHEIX YCTPOMCTB/CcucTeM oTbopa oBpas3LoB,
KOTOPEE MCIOJNB3YITCA OJ4 KaJluOpPOBKM CUCTEMH (B OTHOIIEHUM I'as0B,
KOTOpPEE HaAXOOATCS Ha IJlomanke ¥ He CcBS3aHH ¢ obpasuammu) . s
TepMEeTHU3VPOBAHHEX 00paslloB 2TOMY CIIOCOOY TakKXe MOXeT He XBaTaThb
OUMCTKM IIPOIOYBKOM, TaK KaK DSTO MOXeT IIPMBECTM K IoTepe IaHHHX.
TaxmuM obBpaszomM, ST AIIb OUUCTKMU IPOOYyBKOM JacTo ABJISITCSA
HeoOsa3aTeJIbHEMM, HO MOTYT OBTL IIOJIE3HE, KOoI'Ia OIPemelisgiT, UYTo
MOXEeT CYIeCTBOBATL PHUCK IIOMEX.

[0096] B 3aBUCHUMOCTM OT 3alaul, pellaeMo¥ aHaJlUuTUUeCKUM
croco6omM, B KauecTBe OOIIOJIHUTEJILHOTO WIIN aJIb TePHaATUBHOTO
BapuaHTa MOXeT OBTL BHIOOHO Har'peBaThb WM OXJaxXoaThb obpasel
Iepel D2KCTpakKlMel JIeTyuMux BeMecTB. HarpeB WMIM oOXJaxXIeHue obpa3la
MOXEeT BHIIOJIHATLCA OTIOEJILHO WMJIM C paspyleHueM U/UIM IPOOYyBKOM
(MM TPOIOYBKOM M 3aMeHOM Bo3Iyxa MM OPYTOTO OoKpyXaomero rasl3a).
HanpuMmep, ecJM aHaJlM3UPpOBaThL JeTyuMe BellecTBa B BOOSHOM JbIOY,
obpaszel, Heobxomumo OyIeT BHOEPXMBATEL OPM JOCTATOUYHO HU3KOU
TeMIepaTtype, UYTOOH Jen ocTaBaJiCcA 3aMOPOXEeHHEM BO BpeMs4a
SKCTPAKLUMM JIeTyuux BemecTB U JobOoM HOpOOYyBKM UM TIa3o000MeHa B
OTHOIIEHUM BO3OYyXa, HaxomoAmerocs B obpaslle Oeped pas3pymeHueM. B

STOM IIprMepe MOXeT HOTpG@OBaTbCH TeMIiepaTypa, COCTabBJIAKIaAd OKOJIO
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MHyC 50 r1pamnycoB 1o lenbcuio, UYTOOH NIPeldOTBPATUTE CyOJIMMAaIINO
JbIa B OTBeT Ha IIpuUMeHeHMe BakyyMa. I[IOOOOHHM MIpollecC MOXeT OHTDH
[IOJIE3HHEM IIPUM aHaJu3e IUIPpaTOoB I'al3a, MHade Ha3HBAaeMEX KJaTpaTaMu
(CcoeIMHeEHVAMU BKJIIOUEHNVH) .

[0097] DeHTpudpyIMpoBaHMe B KaudeCTBe OOIOJIHUTEJIBHOTO WJIN
aJlbTepHaTUBHOTO BapMaHTa MHOTOa MOXeT COIeMCTBOBATHL BKCTPaKLUMU
JIeTYUMX BEIECTB. Hanpumep, LHEHTPUOYTUPOBaHNKE oBpazua B
BepTUKAaJLHOM IIOJIOXEHUM IIepel SKCTPpaKLMey JeTyuMx BelecTB MOXeT
BH3BATL BEepTUKAJIbLHOE pPaccJioeHMre JIeTyuMx BelecTB B KOHTeMNHepe,
opryeM Tas3e OynoyT MUTPUPOBATE HaBepxX, a HedTb B LeJIoM of0pasyer
CJIOM Ha IIOBEPXHOCTM BOIOH. OTO MOXeT OHBTH OCOOEeHHO II0OJIe3HO IIPpU
aHaJiMze JIeTyuux BelleCTB B OYPOBHEX pacTBOpax HU3 pa3BEelNOYHHX WU
OOOEBAaKIMX He@TAHEX M I'a30BHX CKBaXMH. LHeHTpUdyI'MpOBaHMe IIOCJIE
paspylleHrsa  MOXeT MHOIT'La MMEeThL  aHaJIOTMUHEE I[IpeUMylleCTBeHHEE
20DeKTH.

[0098] TIlocJsie 3BaBeplleHMsa BCeX IIOOTOTOBUTEJIBHHIX IIPOLIECCOB,
eCJIM TaKOBEE UMeKTCHd, JeTyuMse BelleCTBa OOBUHO M3BJIEKATCA U3
obpaslla IIyTeM CHWXeHMS IaBJIeHMS Ha ofpas3ell 3a CcueT BO3OEMCTBUSA
Ha KOHTeMHep nOJsa ofpasz3la BIYCKHOM CHCTEMH, KOoTopasd HaxOOUTCS 105
CTaTUYeCKMM BaKyyMOM WM He TIIoOBepTraeTcsa aKTHMBHOM IIepekauke.
BnyckHasa cucTeMa OOHUHO M30JMPOBaHa OT BaKyyYMHHEHX HACOCOB Ha 2TOM
2Tare Inpollecca, TakK KakK paHee OvbJla OTKadaHa BaKYyyMHBEIMM HaCOCaMM.
IaBjeHre Ha ofOpasell CHMXaeTCd IIYyTeM OTKPHETHSA KJjallaHa Mexnoy
KOHTeMHepoM nOJsa ofpas3la ¥ BIYCKHOM CUCTEeMOM, II03BOJAKIEero Iasy
IPOXOIUTL M3 ofpal3lla uepes MIVIy WIM OpyTroe YCTPOMCTBO KaHalja OJsd
IIOTOKa BO BIIYCKHYID CHCTeMy. BO BpeMsS MHOTOSTAIHOM SKCTPaKUUM IpU
IIOBHIMEHVNM YPOBHSA BakyyMa IJIS KaXIoM SKCTpakKUMM IIepBad SKCTPpaKIus
IPUBOIUT K pPe3yJbTUPYIeMy HOaBJIeHMIO Ha ofpas3ell M BO BIIYCKHOMU
cUCTeME, KOTOpOEe OIpenesyiseTcd IOaBJieHMeM Ta3a B of0pa3le U
KOHTeMHepe njsa obpas3la, o0OBLEeMOM IIYCTOT B KOHTeMHepe mOJa obpa3la
u oBbeMOM CTaTUUeCKOM BIIYCKHOM CcHCTeMH. Kaxmasg COBOKYIIHOCTD
M3BJIEUEHHOTO (BIX) raza(oB), IIOJIYUEeHHOTO (HX) TaKMM criocobomM,
Ha3HBaeTCcd B  OaAaHHOM HOOKYMEHTe  «aJIMKBOTOWM». TakuMm oOGpas30M,
HalpuMep, IepBafd 32KCTpakKUMsa Ta3a I[IpM aTMOCOepHOM HaBJIEHUM WM
IPYT'OM IaBJIEHMM MOXeT YIOMMHATBCS KakK aJIMKBOTa 1, C IIOCJIEeNYKIMM

yBeJIMdeHMeM 4YNMCJla aJIMKBOT, KaxXlad M3 KOTOPEX YyBeJIMUMBaeTCA Ha
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eIVHUIY, TakK UTO TPex>®TalHEM aHaJlu3 ©OyIoeT BKJIOYATL B cebd
aJIMKBOTY 1, aJMUKBOTY 2 ¥ aJMKBOTY 3. B OOHUHOM IpaKTHUKe aJIMKBOTAa
1 wmsBJekaeTcd HOpU OaBJeHMM oOKoJio 50 Mmimmbap. TuUIMUHas aJIMKBOTa
2 W3BJIEKAeTCHd IIpWM HadaJlbHOM HaBJIEHMM OKOJIO b5 wMuimbap, M 3TO
OaBJleHMe @JIS TUIMUHOM aJIMKBOTH 2 yMeHbIlaeTCHd Ha I[IepuMol aKTHBHOMU
3aKadkKy TIOCJIE TIePBOHAUYaJIbLHOTO VYJaBJIMBaHMA Oo0Jiee JIeTyuMx Ta30B IO
okojio 0,001 mwmmbapa WIM MeHee (HalpuMep, OO bcero Jmumes 00,0001
MIIMbapa WJIM MeHblle, WM B JioOOM Oualna33oHe Mexny okojo 0,001
vmmmbapa u 00,0001 wMmmommmbapa, HamnpumMmep 0,005-0,0005, 0,00075-
0,00025 wmm 0,0009-0,0002 wmmnbapa) . STamn Cco3maHuMd  TakoTo
3HAUMTEJNBHOTO THUIla IIaleHMs OaBJIeHMS B CUCTeMe, YCTPOMCTRERE WM
criocobe B COOTBETCTBUU C OaHHBEM n3obpeTeHneM ABJIAETCSH
IpeyMylmeCTBeHHEIM B crocofax, B KOTOPHX MacCC-CIeKTpoMeTpuueCKUn
aHaJiM'3 BHIIOJIHAETCSA Ha obpasllax, I[OCKOJIBKY B YCJIOBMAX MacC—
CIIEKTPOMETPMUM  OOBUHO  TpebywoTcd 0OoJjiee HU3KMe  OaBJIeHUd, ueM
OaBJIeHMA, I[IPM KOTOPEIX CIIOCOOH M3BJIeUEeHUHA aJIMKBOT BHIIOJHAKOTCA IOJIA
TOTO, yTOOH OeMCTBOBATL HaljexalM ofOpa3oM. Taxme  ycCJIOBUA
naBJjleHMS OyIOyT M3BECTHH B JaHHOM o00JIacTU TeXHUKU (MM ofecCIleUeHH
IIPOMBBOOUTEJIEM MAaCC—CIEeKTPOMETPUUECKUX YCTPOMCTRB), ¥ IOCTWXEHUE
TakKMX YPOBHEWV @»OaBJIeHMS MOXeT OHTb IJOCTUTHYTO C IIOMOmBLI JIOOBX
INOOXOOAMMX CPedCcTB, IPpM STOM OOCTYIHO MHOXECTBO TaKMX CIOCOOOB U
YCTPOMCTE.

[0099] Kak VYIOOMAHYTO B IOPYyI'OM MecTe B »OaHHOM IOKYMeHTe,
CIIOCOOE B COOTBETCTBUU C OaHHBEM n3obpeTeHneEM MOTYT B
ompelleJIEHHEIX CJydafax BKJIOUATE OIMH WM ©OoJiee 3TaloB, Ha KOTOPHX
[IOTEHIMAJIEHO Mellalle Ta3s YyHOaJlsloTCsa W3 BHIOEJEHHOTO TIa3a WiIKn
OKpVYXaKlel cpenbrl, B KOTOPOM BHIOeJsgeTcd TI'asl. Hamopumep, B OIHOM
acriekTe wM300peTeHMe MOXeT BKJKOUATE B cebdg »Tamn  3aloJIHEHUS
YCTPOMCTBA, B KOTOPOM CHOCOO BHIIOJHAETCS C IIOMOMBID MHEPTHOTO
razsa, TakKoT'0 Kak aproH, »OJ4 YyIoajJleHusa Ta30B U3 YCTPOMUCTEBA,
KOTOpOe MOXET HOaBaThk OMMOOUHHE CHUTHAJH WIM pPe3yJbTaTe. OOBUYHEE
aTMOChepHEe Tash, TakMe KaK KUCJIOPOH, as30T M/WiIKM UM TOT U IOPpYTOoH,
HalopuMep, MOT'yT OHTBb, IO CYmMECTBY, VYIOaJIEHHE, WJIM IIOUTU IIOJIHOCTBI
yIoaJleHH, WJIM »Jaxe IIOJHOCTLID yIajleHH (OO0 oOOHapyXMBaeMEIX YPOBHeN)
IIyTeM BBeIOeHUS 3aloJIHUTeJIS («3aloJIHeHMA») B YCTPOMCTBO WMJIM UYacThb

YCTpOIZCTBa, B KOTOPOM CIIOCOD OCYymMeCTRBJSAEeTCSaS C IIOMOIMBI TakKoI'o
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MHEPTHOTO Tas3a. TakoM crnocod Takxe MOXeT OHTbH MCIOJL30BaH B
KauecTBe crocoba OBHOBJIEHU A YCTPOMCTBa  MexIOy pasMeleHn AMA
obpasuoB. Korma B TaKMX acleKTax MUCHOOJL3YIT MHEPTHHM T'as,
VHEPTHHM Tas0M MOXeT OHTL JOOM NOOXOOAMMWM TI'a3, KOTOPHM He
BCTyIlaeT B XUMUUECKYK peakKLuuiw Cc ofpas3loM UM He IPUUYMHAET KaKUX-—
JMBO TIOMeX XMMHUUYECKOMY aHaJu3y JeTyuMx BelecTB B ofbpasuax. B
IPpYITMX acleKTax HeTraszoobpasHBM MaTepuaJs, TaKoM KakK XUIKOCTh,
MOXET MCIIOJBL30BaThECA aHaJJIOTMUHEM OOpa3oM. ATMOCOEPHHM WM IpyTon
Memanmuy TI'a3 MOXeT OHTbL YyIOalleH M3 YCTPOMCTBa, KOMIIOHEHTAa WK
OKpYyXaKlen cpelbl, B KOTOPOM aHalM3upyeTcsa obpa3ell, HalpUMEpP,
nyrTeM OBCTPOM BaKyyMHOM BKCTpakKUuM (HaopuMep, IIOIyTeM CO3IOaHUuMd
BaKyyMa, KOTOPEM HOOCTATOYHO CMJIeH, UYTOOH, IO CYIECTRBY, WJIM [IOUTU
IIOJIHOCTRIO YIaJUTL T[IPONYBaeMHl MWHEPTHHEM Ta3 B TeueHMe OKOoJIo 1
CeKyHIOH WMJIM MeHee). B IpyroM aclekKkTe CcIocof MOXeT BKJIOUATH
IpollycKaHue MHEePTHOTO Tal3a uepe3 KOoHTeMHep s obpas3la WiIK
y4acTOK  OJA  BBETEeCHeHMA IIOTeHUMaJIbHO  Mellamel'o  Ir'a3a. Taxkue
CIIOCOOEl He BKJIOUEHH B KaxXIoe I[IpMMeHeHMe CIOCOOO0OB B COOTBETCTBUU
C IOaHHBEIM U300peTeHMeM. HamopuMmep, KoI'la CIOCOO BHIIOJHAETCA Ha
oBpazlax, TIepMeTHMUYHO 3aKPHTHEHX Ha YydacTkKe Hux oTOopa, TaKoM Kak
YyUacTOK CKBaXMHB, TakoM 5STal OOBHUYHO He BHIIOJHILT. OIDHAKO TakKue
ST arllbl OUMCTKU OPOOYBKOM  MOTYT OHITH MOJIE3HH  IOJIA aHaJm3a
IPUCYTCTBMSA I1eJIeBHX BeleCcTB, KoI'da TakMe BemecTBa IIPUCYTCTBYIOT
WY OPenNOJIOKUTEJIEHO IMNPUCYTCTBYIRT TOJBKO B OUeHb HeOOJBMNMX
KOJIMUYeCcTBax, HaIlpuMep, B OTHOMEHMM MeTaHa U/UIUM Tejud B
obpasllax, KOTOPHEe CBA3aHE C Jobbuel HedTM WIM PasBeOOoUHBIMU
y4acTKaMM .

[0100] MaTepualJiel MJIM CIOCOOB B KaudeCTBe OOIOJIHUTEJBHOTO WM
aJlb TEPHATMBHOTO BapMaHTa MOT'yT OBTE MCIOJBE30BaHHE IJIS YIaJIeHUS
IPYyTMX TIOTEeHIMaJIbHO MellanlMX  BemecTB, TakmMx kKak, HalprMep,
BOOAHOM  Iap, UTO MMEeeT OTHOIMeHMEe K  OIpeleJIeHHBEIM acleKTaMm
nz3obpeTeHMsa, B KOTOPHX BOoIda of0pa3yeTcd WM aHalu3upyeTcsa Kak
crnoco® aHaJmM3a CcoIepXaHusa YIJIeBOIOPOIOoB B ofOpaslax. B oIHOM
acrekTe u3o0bpeTeHMe BHIIOJHAETCS B IPUCYTCTBUM MaTepMala, KOTOPHM
MOXeT BaxXBaTHBAThL B OCHOBHOM BeCh, IIO CYMEeCcTBY, BeCh BOISHOM map
WV COOTBETCTBYKIYK YacCThb BOISHOTO Ilapa, [IPUCYTCTBYKIMET'O BOKPYT

obpaslla, KOTOPHEM MOXeT OBThL 3axBaueH JMOO JIOBYMKOM, JIUOO OPYITUMM
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VHCTPYMEeHTaMM [IJI4 3axBaTa BeMeCcTB, MCIOJb3YEMEX B aHaJMTUUEeCKOM
crmocobe. Hamnpumep, cucTeMa, KOTopasd MCIOJb3YEeTCHd IJIS BHIIOJIHEHUS
crnocofa, MOXeT COIepXaThb IIPOIYCKHEE KaHaJlbl Mexdy DJIeMeHTaMM
CHUCTEMEHL, KOTOPHE BHIIIOJIHEHEI "3 HepXaBeomen cTaJu, uTo
CIIOCOOCTBYET IIOIJIOHMEHMK BOIE ¥, TakuMm oO0OpasoM, VYIOaJIdeT BOISAHEE
[aptl, comepxammecs B COOepXrMOM  Tasza, npoTeKaKnmero yepes
CUCTEMY, IO IOCTWXEHMS CJeOyKRIero sTala padoThH CUCTEMH.

[0101] KosmmuecTBO JIEeTYUnX BeleCcTB, BEICBOOOXIIaeMBIX nus
oBpazslla, 3axBaudeHHHX B JIOBYINIKY WJIM aHaJIu3UPYEMBIX C IIOMOIBI
QHAJIMTUUECKMX CIIOCOB0OB B COOTBETCTBUM CO crnocobaMM II0 OaHHOMY
n300peTeHnn, OINMCAHHEIMM B IOaHHOM HOOKYMEHTe, MOXeT COCTaBJIATh
JIIOOYID  TIOOXOOANYI IMIPOIOPLMUI JIeTYyUMX BelleCTB, IPUCYTCTBYKIMX B
oBpaszlle, ¥ KOJMUeCTBO, CcoIepXalleeCsa Ha KaXIOM TakoM DHTalle B
Kaxmor M3  aJIMKBOT, [IOJIYUYEHHEIX [IPM  BHIIOJIHEHUM  CIIOCOBOB  IIO
V3BJIEUEHUIO MHOXeCTBa aJIMKBOT B COOTBETCTBUMA C OaHHBM
n3obpeTeHUeM, MOXeT OBTL JIOOBEMM IOOXOOANMMM KoJinuecTBaMM. Kak
IpaBuUiio, OOJBIMHCTBO JIETYUMX BeEWleCTB YyJabBJMBaeTCHd DTUM CIOCOOOM,
Tak UTO IO MeHbIleM Mepe okoJo 90%, 1o MeHbIEeM Mepe OoKoJio 95%, 1o
MeHbIlel Mepe okoJio 97%, TIIo0 MeHblle Mepe O0KoJIo 99% JeTyumx
BemecTB (MCKJoUasag BOOYy M 0OCOOEeHHO B OTHONEeHMM YyIJleBomoponoB Cl-
C1l0 u OpraHnYeCcKMX CoeIMHEeHUM c aHaJIOTMUHOM CTPYKTYPOM)
M3BJIeKalTCca mu3 o6pa3la C I[IOMOmMBI CIOCOO0OB B COOTBETCTBUM C
OaHHEM HK300peTeHMeM. O0OeKTMBHOCTE CHUCTEME OOBUHO TakXe BHEHCOKAa B
OTHOMEHUM YJIaBJIMBaHMA TI'al30B, KOTOPHE KOHIEHCHUPYITCS B JIOBYIIKE.
Kak OpaBMJIO, KOHIOEHCHUPYEMEEe T'as3H, KOTOPHE MOTYT OHBTE VYJIOBJIEHH
JIOBYIIKOM, He YIepXUBATCA B CUCTeMe Ha ODHapyXMBaeMHX YPOBHAX.
OmHakKoO, KaK paccMaTpMBaeTCcd B JIpYyI'OM MeCcTe JaHHOTO IOKYyMeHTa,
HEKOTOPEE Ta3H He OyIyT KOHIEHCHUMPOBATBHLCH B JIOBYMKE WM WHEM
obpasoM VJaBJIMBATLCSA JIOBYIKOM WM OOJIXKHE IoOBepraThcsa oOpaboTke
IpyTVMU cpencTBaMi, KOTOPHE, UyTOOH YyJaBJIMBaATbLCH u
aHaAJIM3UPOBATECA IIOCPENCTBOM IaHHOTO crocoba.

[0102] @na wmocTpalvM (M yTOUHEHWUS) CIOCOOEH B COOTBETCTBUU
C IOaHHEM WM300peTeHMeM MOTYT BKJOUATLE B cebsg aHadM3 OOHOM
AJIMKBOTH, HalpuMep, OOHOM  aJIMKBOTHI, IIOJIyUYeHHOM B  YCJIOBUSAX
cJlaforo/HUBKOTO BakyyMa, MWJIM B IOPYITMX acleKTaxX CcIocod MOXeT

BKJIDUATB IIOJIydeHlMre ¥V aHaJIM3 MHOXeCTBa aJIMKBOT M3 OIOHOTO WMJIM
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BoJjiee 00paslUOB W/MIM MHOXECTBa aJIMKBOT, KOTOPHE IIOJyYalnT B
PasHHX YCIOBMAX. HalpuMMep, OIMH CIOoCOo0 BKJKUYaeT B cebd INOoJIydeHMe
IBYyX aJIMKBOT Ha of0pas3el, IOIpM BSTOM IIepBas aJIMKBOTa IIOJIydaeTCsHd
IyTeM IPUMEHEHUS HaBJIEeHUS, cocTaBJIARmMETO OKoJio 50 wMummmbap
(HanpuMmep, 10-100 wmmmbap, HaopuMep 15-95 wwmmbap, 20-90
vmmbap, 30-80 mmmmbap wim 40-70 mmimmmbap) B TEUEeHMe OKOJIO 3
MMHYT (Hamnpmmep, 1-10 mmHyT, Hanpumep 1,5-8 MmHyT, 2-7,5 MHUHYTH,
2,5-5 MUHYT WJIM TOMy IOIOOHOTO), B HEKOTOPHX CJIydadx MOXeT OHTb
BHITOOHO BHIIOJHUTEL BKCTPAKIMIO II€pBOM aJIMKBOTH B TeueHMe OoJlee
KOPOTKOT'O IIPOMEXyTKa BPeMeHM B DBTOM WIM OPYI'MX KOHTEKCTax,
HamnpuMmep, B TeueHue 0,25-4 wvmuuyT, 0,33-3,5 MmMHyTH, 0,5-3 MUHYT,
0,54 »muyr, 0,5-5 Mmpyr, 0,5-2,5 wMmyyTeH, O0,5-2 wMmHyT, 0,75-3
vuuayT, 0,75-2,5 wmuyTH, O0,75-2 MMHYT WIM IOPYyTOT'O aHAJOIMYHOTIO
VMHTepBaJla BPEeMeHM) U IIOoJIydyeHMe BTOPOM aJIMKBOTH IIYTEeM IIOMeleHUs
obpaszlla B YCJOBMSA HaBJIeHMS, COCTABRJAKIETO OKOJIO 5 wMumbap
(HanpuMep, okoJjo 1-10 wmmbap, okoJo 2-8 wMambap, OKoJo 3-7
MuIIMbap MJIM TOMy M[HOOOOHOe) B TedeHue oOkoJio 10 MMHYT (HanopuMep,
5-15 wMmHYT, Hanopumep, 6-12 wwmHyT, 6-10 vmayT, 5-9 >MMHYT, 6-9
MMHYT, 7-9 MmHYT, 7-10 MMHYT, WJIM OKOJIO 7/ MMHYT, WJIM OKOJIO 8
MUHYT, MJIM OKoOJIO 9 MHMHYT), opu 5STOM CIoco® Heobg3aTeJIbHO
BKJIOUAET B cebg sTal paspylmeHua/cxaTMd — obpaslla  BO BpeMsa
SKCTPaKLUMM OOHOM MM ofeMx aJIMKBOT, HalIpuUMep palpyleHue obpa3la
B HauaJle D2KCTpaKUuM IIepBOV aJIMKBOTH, Kak OIMCAaHO B OPYIOM MecTe
B ITAaHHOM JIOKYMEHTe. B HeKOTOpPHX aclekTax 0oJiee KOPOTKME
IIPOMEeXyTKM BpPeMeHM BKCTpaKlUuM (HaopyMep, MeHee dYeM OKOJIO b
MMUHYT, MeHee uYeM OKoJio 4,5 MMHYTH, MeHee uYeM OKoOJIO 4 MMHYT,
MeHee uUeM OKOJIO 3 MMHYT, MeHee uUeM OKOJIO 2,5 MMHYTH, MeHee UeM
OKOJIO 2 MHMHYT, MeHee uUeM OKOoJO 1,5 MMHYTH, MeHee UYeM OKOJIO 1
MUHYTH WJIM »Haxe 0oJiee KOPOTKMe IIPOMEXYTKM BpeMeHu. B Takux
acriekTax IlapaMeTpHE CHUCTeMBl M croocofba MOXHO peTrlyJMpOoBaTh OJIA
comecTBMA 0OoJiee KOPOTKOMY IIPOMEXYTKY BpPeMeHM DSKCTpakluM, TakKue
KakK, HalpuMep, MCIIOJIL30BaHMEe  MTOJIBHOM  CUCTEeME OTHOCUTEJLHO
foJiplero OMaMeTpa OJS IPOXOXIeHMS JIeTydMX BeMeCTB M3 [IPOKOJOTOTIO
KOHTelHepa nJjis oBpa3zua (HanmpuMep, VICIIOJIE 30BaHUeE VTJIBL C
BHYTPEHHUM IMaMeTpoM OkoJio 1/8 wmmm 1/16 m;orMa 1[I0 CpaBHEeHUIo C

UTJIOW C JIMaMeTpoM OKOJIO 32 [OoMMOB). B IpyroM TOOXOoIe BpeMs
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SKCTPpakUuMM U/MIM BpeMd OPOOYBKM CHUCTEMH MOXeT OHTEL COKpalleHO
IyTeM [POINYCKaHMad HEKOHIEHCHUPYEMOTO IPOIYBOUHOTO TI'al3a 4Yepes
obpasell.

[0103] B HeKOTOPHX KOHTEKCTaxX MOXeT OHTH II0JIE3HO, UYTOOH OBLI
BHIIIOJIHEH CIIOCO® B COOTBETCTBMM C OaHHEIM M300peTeHMeM U/UJIU
YCTPOMCTBO B COOTBETCTBUA C IOaHHBEM M300peTeHueM CHabXeHO
MHOXECTBOM yJIaBJIMBAOIMX YCTPOMCTB, KOTOPHE MOTYT UMEeThb
OOMHaAKOBYI MM pPas3Hykn IIpupoly. TakuM oO0pas30M, HalpuUMep, B OIHOM
acriekTe un300peTeHMe BKJOUAET MHOXECTBO HECEJIEKTUBHHX JIOBYIIEK,
HalpMMep MHOXECTBO JIOBYIIEK C XUIKMM a30TOM. JTOT TUII CUCTEMHOI'O
YCTPOMCTBa MOXeT OBHTE OCOOeHHO BHITOOHEIM B CBSA3M C BHIIOJHEHMEM
CIIOCOOOB DBKCTpaKUMM HECKOJIBKMX aJIMKBOT. B Takmux crocobax MOXeT
OHTE BO3MOXHO, yTO  Kaxmasd aJMKBOTa MJM @ IIO MeHbIeM «Mepe
IIOOMHOXECTBO oBmero KOJIMUeCcTBa AJIMKBOT CBSA3aHH C Kaxmom
JIOBYMKOM. O5TO MOXeT, CpelM IIpoUuero, YCKOPUTEL IIPOlleCC BHIIOJHEHUS
aHaJIn30B MHOXeCTBa aJIMKBOT, HalpuMep, noneeprasa AJIMKBOTH
BO3OEMCTBMIO JIOBYMEK II0 OTOeJBEHOCTM WIM IOyTeM QYyHKIMOHUPOBAHUS
JIOBYIIEK B pasHOe BpeMsa, Tak UYTO B CHCTeMe MaJlo IIPOCTOeB B
ciayuyae, ecJM JIOBYIKa HyXIaeTCcd B OUMIIeHUH, YCTAaHOBKEe  WJIU
IepeyCTaHOBKe MexOy I[IepuolaMM MCIOJIB30BaHMA. ECAM OpedyCMOTPEHE
JIOBYIIKKM C PasJIMUHBIMM OYHKIMOHAJILHEIMM CBOMCTBAaMM, MCIIOJL30BaHUE
PasHHEX JIOBYIIEK MOXET YJYUNMTH IIOJYUYeHMe MHOOpMaluM II0 CIoCody
IyTeM TIpeloCcTaBJIeHMSI Pa3JIMUHEIX M3MEepeHMM IJIS aHaJluza (HalpuMmep,
oyTeM OObLeOIMHEeHMS OOHOM MM ©0oJiee HeCeJIeKTHMBHEX JIOBYIEK C OIHOM
unu  BoJiee  CeJIEKTMBHBEIMM  JIOBYMKaMU, TakKMMM KaK T'a3MpOBaHHEE
JIOBYIIKM) .

[0104] Kak yxXe OTMeUaJloCh, Tas3H, BHOeJAKmMMecd M3 obpasla,
BHOESJIAITCA B CHUCTEeMy WJIM VYCTPOMCTBO, B KOTOPHX BHIIOJHATCSH
oCTaJlbHHEe 5BTane crnocoba. Kak mnpaBuio, TI'al3k IIPOXOOAT B CUCTEMY
VI YCTPOMCTBO yepes BIIYCKHOE& OTBEPCTHE, KOTopoe MOXET
OpencTaBJIATL CcoBOM YacTh CHUCTEeMH WM YCTPOMCTBa, CBA3AHHYD C
UTJIOM WMJIM OPOTOYUHHM KaHaJIoM, KakK o00cyXIaJlock B IpPyI'OM MecTe
OaHHOT'O HOKYMEHTA, WIM MOXeT OBTE JIOOBM IPYTMM IIOOXOIAMYM TUIIOM
BIIYCKHOT'O OTBepCcTHA. TakmMmM oO0pasoM, I[IPOILECCH, MWCIOJbB3YEMHE IO WU
BO BpeMsa BaKyyMHOM SKCTPaKLUN, MOTYT BKJIIOUATHL B cebsa

IPUKpPeEeIJIeHre KOHTeMHepa C o00pa3loM K BIYCKHOM CHUCTeMe Iepern



57

HadvaJIOM BaKyyMHOM B3KCTPaKUMM ¥ JIOOHEe BCIOMOTATEJIbHEE [IPOLIECCH.
Pan mOpoOlLleCCOBR MOXeT OHTH MCIOJB30BaH IJIS TPUKPEIJIeHMS KOHTeMHepa
njasa  ofpasla K BIOYCKHOM cucTeMe. OHM ONMCaHEH B pasmeje o
PAa3JIMUHEIX  BO3MOXHHX  KOHOMUIypalMax  KOHTeMHepa mJjsa  ofbpasla.
[IpeINOUTHUTENEHEM KOHTEeVMHepOoM IJig ofOpaslla B COOTBETCTBMM C HOaHHHEM
n300peTeHMeM ARJIAeTCHA TepMeTMUHad JaTyHHasa TpyOKa C TepMeTUUHO
IIPUKPEIJIEHHOY HUTPUJIOBOM KPHIIKOM CBepxXy W HeOIPEeHOBOM NIpoOKOM
cHU3y. lMcrnomnbsysd OOBUHO INIPEeNIOUTUTEJIEHEM KOHTEeMHep nJjd obpasua,
KOHTEeVHep nOJA ofpaszla IPUKPeIJIgiT K BIYCKHOM CHUCTEMe IO Haudala
BaKyyMHOM BKCTpakUuM, IOPOIyCKas UINIy UYepe3 HUTPUIIOBYK KpPHIIKY .
IOpyTMe THMIHE KOHTEMHEepPOBR mOJA o00pa3LoB HOOJIKHH OHTH I'epMEeTUUHO
3aKPHTE BIIYCKHOM CHUCTEMOM C IIOMOWBI IPYyTMX IIOOXOLOANMX CPEeNCTB IO
Hauvajla BaKyyMHOM BKCTpakKLWM.

[0105] IOpyro¥ mTamn Ccrnoco®oB B COOTBETCTBMM C  IaHHBM
nzobpeTeHMeM B KaudeCTBe IOOIOJIHUTEJIBHOTO WM  ajlb TEPHATUBHOTO
BapMaHTa MOXeT BKJOUaATE B ceBda [omady DHepruu JmMbOO Ha TI'asdl,
ofpasynumrecd IIPU OCYIWEeCTBJIEHUM CIOCOOOB B COOTBETCTBUM C ITaHHBM
nzobpeTeHueM, KOTOPEE MOTYT  BKJIOUATH B ceba Jgmbo TasH,
HeroCpeaCTBeHHO  BHIOeJsAeMHe U3 obpasua, Jubo TasH, KOTOPHE
BHIOEJIAITCA M3 YJaBJAMBaKmMeIro YCTPOMCTBa MM Cpelh B COOTBETCTBUU
C IaHHBEM M300peTeHMeM (KJIOBYMKM», KaK HOOMNOJHUTEJHHO OIIMCAaHO B
IpyTOM MecTe B IaHHOM HOOKyMeHTe). KoJmMuecTBO BHEPIMM U THUII
SHepITuun, IpUMeH SeMble K Ta3zam B TaKuUx acrnekTax, MOTYT
IpelcTaBJIATL Ccobo¥ Jmoboe TMOAXOoOAmee KOJIUMUECTBO U  GopMy, UTOOH
TeHeprpoBaThk OIJHO WM 0o0Jiee OPYIMX I1eJIEBHX BelleCTB, KOTOPHE,
HapHUMep, fojlee YIOOOHH mJIg OOHAPyXeHUS W/WIM aHajlu3a, UYeM
BemecTBa, KOTOpHe OBJIM B Ta3ax OO [odauu »sHepIuu. Hamopumep,
CrOCOBE B COOTBETCTBUMM C IaHHBEIM MK300peTeHreM MOTYT BKJIKOUATL B
cebd »Tan OpUMMeHeHMs MCTOUHMKA DHepIUMM, TakKoTro KaK MWCTOUHUK
CBeTOBOM BHepIMM, K Tasy, TeM caMeM of0pasysd COelOMHEeHUS U3
OpTaHUUYeCKUxX KMUCIJIOT, TakKue KakK MOHOOKCHI YyIJlepola, BoIa, IMOKCHUIN
yIJieponda, MeTaH M TOoMy IMoOnoOHOe, B KOJIMUECTBaxX, IMIOOXOOAMUX NJIA
OBOHapyXeHUH c IIOMOMBIO aHaJIUTUUIECKUX aCIIeKTOB criocoBoB B
COOTBETCTBMM C HOaHHHEM u300peTeHMeM. MOHOOKCHUI YyIJIepoIa YacTo
ONpeIlNoUuTHUTEeJIeH B KadeCTBe MOJIEKYJIH IJisS OOHapyXeHMHa, TIIOCKOJIBKY B

HeM OBOBIUHO OTCYTCTBYROT IIOTeHIVaJlbHEIE aJIbE TEPHaTVMBHEIE CHUIT'HaJIEL,
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KOTOpHE MHOT'IOa MOTYT CO3IaBaTh OpobjieMH OJI aHaJuM3a BOOB WK
IoIVMOoKCHUIOa yTIulepola. MoOHOOKCHUI YyIJlepoha of0pasyeTcda B pe3yJjbTaTe
pacmerjieHrusa MypaBbMHOM kucJOoTH (HCOOH) Ha Bomy (H20) u OKMCH
yroJepoma (CO). 39Ta peakllMd I[IPOUCXOIUT IOaxe IIpU OaBJIeHMM OKOJIO 1
atMochepr, HaCTOJBKO, UTO HEeKOTOpHe OoJibMMe KOJIOH C MypaBbMHOM
KMCJIOTOM CHaOXeHBE BeHTUJIALMOHHEIM OTBEpPCTHMEM, KOTOpoe II03BOJIAeT
MOHOOKCHOY YyIUlepoIa BHXOOMUTbL M, TakuM o00pasoM, IIpeIoTBpamaTh
HexeJlaTeJIbHOe I[IOBHIMEHMVe IOaBJIieHud B koJjibe. U HaOpoOTHUB, YKCyCHad
kucJgoTa (CH3COOH) pacmengygercda Ha Bony (H20) m mMeran (CH4), a
YTJIEKMCIIOTa (H2CO3) pacuernjsgeTcsd Ha BOOY (H20) VU  IOUOKCUI
yoyepoma (C0O2). VYrojexkucjoTa CTabujbHa TOJBKO B pacTBoOpe M He
uMeeT CTabuJbHOM Ta3000pa3HoM (as3H.

[0106] KoJlnMuecTBO OpPTaHUUYECKMX KMUCJIOT, BHCBODOXIAaeMBIX W3
MaTepraJyioB, Takux Kak OoBOJIOMKM BHOYPEHHOM IIOPOIOH, MOXeT OHTb
OUueHb HeOOJIBIMM, M MX COOTBETCTBYKIME MHIMKATOPHHE pPacCHellIsomre
COeIMHEHMSA MOTYT CKPHBaTbCAd 3a OOJbIMMM  KOJMUECTBaAMU  BTUX
coenuMHeHUM,  BHIOEJANUXCS B BUIOE COeIMHEeHWUM, CYMeCTBYIMUX B
KauecTBe BTUX COoelIMHeHUM B ofpasle. B TeojloTMUeckux obpa3llax BTo
ocoBeHHO BepHO IJIS BOIH, IOMOKCHMIA YIJlepola M MeTaHa. JITO He
ABRJISeTCA OOHUHOM IMpoBJIeMOM IJIS MOHOOKCHUIA YyIJlepola, IIOCKOJIBKY ee
ecTecTBeHHOEe IIPUCYTCTBMe B ofbpasllax M3 HedTIHEX ¥ Ta30BHX
CKBaXMH B JydlleM cJlydyae MMHMMaJbHO. OOHAKO OKMCH YyIJlepoIa MOXeT
OHITL IIOJIyUeHa B KauecTBe II0OOUHOTO IIPOOYKTa OypeHUsS He@TAHBEIX U
Tals’0BHX CKBaXMH C IIOMOMbBI IIpollecca, MB3BECTHOT'O KakK «CXUIaHue
ooJioTa» WK «MeTaMopdm3M BYypoOBOTO ooJioTa». B acrexkTe
JIafopaTopHOTO YCTPOMCTBA B COOTBETCTBUM C IAaHHEM HK300peTeHUEeM U
CBA3aHHEX C HMM CIOCOOOB MCIIOJIL30BAHMSA HEKOTOPHE M3 COoedVHeHUM,
IOJIYUEHHEX M3 OpTraHuUeCKMX KUCJIOT, KOTOPHE TaKXe IIPUCYTCTBYIOT B
KauecTBe BCTpeUaAKNMXCS B IIPUMPOIOe MellallMxX COeIMHeHMM, TakuxX Kak
BoODa M IMOKCHI VYIJlepola, 3aMopaxXmuBalT I[IOCPedCTBOM JIOBYIIKM C
KUOKMM as3oToM (LN2). OkMCh yIUlepolla M MeTaH He 3aMOopaXuMBawTCsd
mocpelCcTBOM JIOBYmMKM ¢ LN2. OmDHakKo MeTaH KaK IIPpUMPOOHOe BelleCTBO
pacrnpocTpaHeH B Iopolax HedTHAHEX M Tas0BHX CKBaxXuH. Ilo3ToMy
HaJlMuMe ¥ KOJMUEeCTBO MeTaHa B IIopolax HedTIHBIX M T'a30BHX CKBaXMH
He ABJIAETCH aleKBaTHHM moxkasaTejeM oOpTraHuYeCKUX KUCJIOT—

IIpeqmeCTBEeHHMKORB . MOHOOKCHUI yrojieponoa He ABJIAETCA OOBUHEIM
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KOMIIOHEHTOM T'OPHHX IIOPOHN He@THSHHX WM TI'a30BHX CKBaXMH. [lOBTOMY
IPUCYTCTBHUE MOHOOKCHIa yTJiepona OBOBYHO ABJIAETCA XOPOUIMM
VHIOIMKATOPOM OpTlaHMYeCcKUx KMUCJIOoT. Takum oOpasoM, HallpMMep, B
OIOHOM Habope aCIIEKTOB CIIOCOOH B COOTBETCTBUNA C IOaHHBEM
n3o0bpeTeHMeM BKJIKOUAKT B ceba oOOHapyXeHMe OKCHIa YyIJlepola, HO He
MeTaHa, WJIM I[IO MeHblley Mepe He BKJIOUAT COOTHeCceHMe YPOBHEM
MeTaHa C Oof0mMMM YPOBHAMM OpPTaHMUECKMX KMUCJIOT B MaTepualle,
CBS3aHHOM C oOpasuom/oBJIOMKaMM BHOYPEHHOM IOPOIMH.

[0107] B OIpeneJIeHHEIX acIriekTax comepxaHme MOHOOKCHIA
yIoJlepoda KOHTPOJMPYKRT C IoMOoIbl oGparMeHTa AMUl2, o006pa30BaHHOTIO
[IOCPenCcTBOM MaCC—CIIeKTPOMETPUUECKOTO aHaJms3a MOHOOKCHIA
yoJjiepoma. B 0OoJjlee KOHKPEeTHOM acIllekTe CIoco0 BKJKOUaeT B celb4d
BHIIOJIHEHME  cIiocoba, B KOTOPOM MOHOOKCHUI yIJlepoha  ABJIAeTCH
OCHOBHEIM VHOIVKaTOPOM OpTraHnueCKUX KMUCJIOT B MaTepuale u
aHaAJIMBUPYETCHA IIYTEeM OlLIeHKM HaJlMuusa M KoJMdecTBa O¢parMeHTa AMUL2,
00pas30BaHHOTO MaCC—CIeKTpOMeTpHuen, BRHIIIOJIHEHHOM Ha  MOHOOKCHUIE
yoJjepona, 7 crioco® BHIIOJIHAETCH JImBo tes KakKoTro—Jmubo
OBHaAPYyXMBaAEeMOT'O KOJMUeCTBa OUOKCHIOa yIJlepoma, Jubo B IIPUCYTCTBUMU
KOJIMUeCTBa MOHOOKCHUIA YyIJlepola, KOTOpoOe He IOIPUMBOOUT K MCKaXeHMO
curHajla AMUl2, cBSA3aHHOTO C MOHOOKCHUIOM YIUlepola, WJIM CTelleHU
curHajla AMUl2, CBSA3aHHOTO C MOHOOKCUIOM YIJlepola. B HEKOTOPHX
acriekTax BeJIMUMHa IIOMexM CUTHaJly AMU 12 oT HOpUCYTCTBMA IMOKCHIA
yIoJlepoma B TakoM crnocobe cocTaBJIgIeT MeHee uUeM 25%, MeHee UeM
20%, MeHee uyeM 15%, MeHee ueM 10%, MeHee ueM 5%, MeHee ueM 2%
I MeHee uUueM 1%. B yCTaHOBKax, B KOTOPHX IIPUCYTCTBYET IMOKCHUI
yoJiepomna, cHnocof MOXeT BKJOUATE B Ccebd PYUHYR MM aBTOMaTUUECKYIO
KOPpPEeKIMK IaHHEIX CcHUI'HaJla AMUl2 Ha HaJluuMe IMOKCHIA yIJlepona IOJiA
[IOJIydyeHMsa cuTHajJa AMUl2, CBS3aHHOT'O C MOHOOKCHMIOM YyIJlepoHa. B
HEKOTOPEIX AaclleKTaxX BSTall BHIOEJEeHMS IMOKCHIa YyIJIepola BHIIOJHAETCH
C MCIHOJBb30BaHMEM JIOBYIKMK, KOoTopasa cobupaeT IMOKCHI YyIJlepona,
TakKoM Kak JIOBYIIKA C XMIKMM a30TOM, TakvM ofBpasoM, UTOOH
MOHOOKCHUI yIJlepola M IMOKCHI YyIJlepolla He COIepXallUChk B CBS3aHHEX
aJIMKBOTax (HanmpuMep, MOHOOKCU ynJepona B JJabopaToOpHOM
YCTPOMCTBE B COOTBETCTBUM C IOaHHEM M300peTeHMeM MOXHO CcoOMpaTh B
HEKOHIEHCHUPYEMOM Tas3000pa3HOM COCTOSHUMA, TOT'ga KakK  IOUOKCUL

yTJlepoma OUKCHUpyYeTcd B JIOBYIMKe C XMIKMM as30ToM). B OpyTux
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acriekTax crnocof aHaJlM3a YPOBHS MOHOOKCHIa YIJlepola B KaudeCTBe
OOINOJIHUTEJLHOTO MM aJIbTepPHAaTMBHOT'O BapuaHTa BKJIoYaeT B cebd
aHaJM3 curHajJa oT AMU13 wu/miaum AMU 16 u/mam 28. B acroexrax, B
KOTOPHX IMOKCHI yIJIepola CcHadaJa [IPUCYTCTBYEeT, HO yIaJleH WJIu, IO
CyImecTBY, YyIaJleH (Halopumep, OyTeM yIaJleHud IO MeHbley Mepe 85%,
o MeHbmel Mepe 90%, 1o MeHbmen Mepe 95%, 1o MeHbmen Mepe 97%,
10 MeHbIeM Mepe 99% wmImM 0O MeHbmeM Mepe 99% wmim 0Oojiee OT
IepBOHAUAJILHOM KOHIEHTpaluM), KakK 4YacTb crnocoBa B COOTBETCTBUM C
OaHHEM M300peTeHMeM, IIOTJIOTHUTeJisz CO02, TakoM kak Decarbite™, =
KauecTBe OOINOJIHMTEJIEHOTO WM aJlbTepPHAaTMBHOTO BapMaHTa, MOXeT
MCIIOJIbL30BATHCH oJis YMeHbIIeHN s WU YyCTpaHeHUs JIIOORIX
OOHapyXMBaeMbX YPOBHEM MOHOOKCHIa YIJIepola B T'a3e WIM aJIMKBOTe,
nomJjiexamer aHalM3y. B KauecTBe IOMNOJHUTEJLHOT'O BapMaHTa, arlrnapatT
Ha OCHOBe MaCC-CIeKTpoOMeTpa, IIpelHa3HaueHHBM MOJ8 OofOHapyXeHUS
CJIENOBEIX KOJMUECTB MOHOOKCHIa yIJlepoIa B o0OJOMKax BHOYPEeHHOM
[IOPONOE, MOXeT OHThL paspaboTaH OJA MUCIOJb30BaHMA JIOOOTO U3
MEeTOIOB yHaJjieHusa/yMeHbmeHusa CO,, OIMCAHHHX B ITaHHOM JOKYMEeHTe, U
X M3BECTHHX SKBUBAJIEHTOB B IaHHOM 0OJIACTY TEeXHUKMU.

[0108] B mpyTroM aclekTe CcIoco® BHIIOJHAETCAS B YCJOBUAX, B
KOTOPEIX nmomava SHePIUMn B KauecTBe OOIIOJIHUTEJILHOTO W
aJlbTEPHATMBHOTO BapMaHTa WM3MeHseT IOaBJIeHMe Ta3a, CBS3aHHOTO C
oBpaz3luoM MIM TeHepupyeMoTro mu3 obpa3lla, CIOCOOOM MJIM KOJIMUYECTBOM,
KOTOpPHE YKas3eBanT Ha XUMHUUECKOE M3MeHeHNe, KOTOopoe
UISHTUOULMPYET NIPUCYTCTBUMEe 1LeJIeBOT'O BelleCcTBa WM  BellecTBa,
CBABAHHOTO C ILIE&JIEBEIM BENECTBOM (TaKOT'O KakK MOHOOKCHI yIJlepona) .

[0109] BaxHo OTMETUTE, yTo, XOTs BO  MHOI'UX aclrekKkTax
crnocofoB B COOTBETCTBUU C IOaHHBEM n3obpeTeHneEM Macc-—
CIIeKTPpOMeTPUUECKUY aHaJM3 ABJISeTCHS BaXHHM KOMIIOHEHTOM cIrocoba B
COOTBETCTBUM C IHOaHHEM M300peTeHMNEM, TakoM STall He Bcerna
BKJIOUAEeTCAa (M YacTO He BKJKUaeTCsda) B 3TM CIocobel. Ckopee, MOTYT
OBITH BHIIOJIHEHE opyrue aHaJIMTHUUYEeCKUe STarlsl, UTOOH
UISHTUOUIIVMPOBATEL IMIPUCYTCTBHME I1IeJIeBOTO BelleCcTBa MWJIM BellecTBa,
CBA3aHHOTO C 1eJIEBHM BENECTBOM. Hanpumep, V3MepUTEIIb WIIN
U3MepuTeJlbHOe YCTPOMCTBO OJIS M3MEepeHMS MOHOOKCHIA YyIUulepola MOXHO
VCIIOJIEL30BaTh nJis HEIOCPEIOCTBEHHOTO M3MEepeHN oBpa30BaHUAg

MOHOOKCHIa YyIJlepoIla B O@paBLLe, CBA3aHHOM C He(@Th, UYTO YKa3HBaeT
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Ha IMOIPUCYTCTBUE OpPTaHMUEeCKMX KUCJIOT IIepeld IHomauel DSHepTUMM U TeM
CaMBIM JOIOJIHMTEJIBHO VYKa3EBaeT Ha [OIPUCYTCTBMe B obpasie (n
MaTepuale) BEMeCTB, CBS3aHHBIX C HedTBLO. B KauecTBe
OOIOJIHUTEJIBHOTO WMJIM aJIbTEPHATHMBHOT'O BapMaHTa I[IPpOCTOe W3MepeHMe
oaBJIeHMs B TI'a3e, CBA3aHHOM C 00pa3LoM, MOXEeT YKa3HBaThk Ha
COOTBETCTBYKIIEE WM3MEHEHMe, TakK UYTO MaHOMETP, W3MEPUTEJIb WK
YCTPOMCTBO MOTYT OBTH MCIOJIbB30BaHH B croocobe, OTOeJIbHO WM B
codyeTaHUu C MaCC—CIIeKTPOMETPUYECKUM aHaJIM30M (KOHTPOJIb
MOHOOKCHIA yInJiepona TaKxe MOXeT OBITH OOBENVHEH C Macc-—
CIIEKTPOMETPUUECKMM aHaJlM30M MM BCe Tpu crnocoba MOTYT OHTH
O00BelMHEHE B aHaJIMTUUYeCKOM cliocobe) .

[0110] Taxkme crnoco®e B COOTBETCTBMM C IOaHHBEM MU300peTeHMeM
TaKXe UYacTO XeJjlaTeJIbHO BHIIOJHATE B IIOJIEBHX YCJIIOBMAX, HaIPUMeEDP,
HEIIoCpeICTBEHHO B CKBaXMHe VI Ha pPasBeqOYHOM yuyacTKe.
COOTBETCTBEHHO, B TO BpeMd KaK MHOTME AacCIeKTH U300peTeHMsd
BKJIOUAIT MCIIOJIb30BaHMe HebOoJsbmmx o0pa3LloB, B HBTUX U IOPYIUX
crnocofbax MOTYT MCIOJNIB30BaThbCA OOJblIMe KOJIMUeCcTBa MaTepHralioB,
TakMe KaK KOHTeMHepH pasMepa uYallky, KOHTeMHepH pa3Mepa [IMHTH
(0,57 1), KOHTeMHepPH PpasMepa kBapTa (1,14 J), KOHTeMHEepPH pasMepa
rajijioHa (3,8 JI) WMIM KOHTEeMHEepH, KOTOPHEe UMelnT OO0BLeMH OKOJIO 5
JUTPOB MIu 06oJiee, okoJio 10 JmuTpoBR miam 0OoJjiee, oOKoJIO 20 JUTPOB WM
BoJyiee, wmiam Jaxe okoJio 30, 40 mam 50 JjmuTpoR maM OoJiee (HaAIpPUMeEp,
BOJIBIION KepHOOTOOPHMK OJIS MaTepuala obpa3lloB) . Hanpumep, ©OOJBION
KOHTelHep ¢ O0OJIOMKaMy BHOYpPeHHOM IIOpOOH MOXeT OHTb cobpaH u3
TOTO MecTa, B KOTOPOM OOJIOMKM BHOYPEHHOM IMIOPOOH OTKJIAOLHBATCSA
PAOOM C YYaCTKOM CKBaXWHHE (HalpMMep, B COUeTaHUMM C BUOpPalMOHHBEM
CTOJIOM Ha OYpPOBOM yd4acTKe) , a 3aTeM HEIoCpeICTBEHHO
VCIIOJIE30BATHLCA IOJIA aHajM3a NOCPeICTBOM TaKMX CIOCOOOB.

[0111] B gQOomnoJiHeHMEe K CBeTOBOM DSHepIMM WJIM B KauecTBe
aJIb TEPHATURH eu, K oBpaz3luy MOTYT OHITH NIPMMEeHEHH  OpyTHUe
[IOOXOOAMMEe BUIOH D2HEPIVM, UYTOOH MOOMOUIMPOBATE COIepXaHMe Tas3a
OJIS TPpAMOV OLEeHKM WIM IOJS Toro, UYToOH YBUIETL, Bo3pacTaeT Ju
naBJIeHUE, UyTO  YKa3HBaeT Ha  WM3MeHeHUEe coIepXaHus, KOTOopoe
YKas3HBaeT Ha HaJlMuMe I1eJIEBOTO BelecTBa B MaTepuale. I[IpuUMepH
IPYIMX  TUIOB MNOOXOOAMEN SHepI'MM  BKJIoOYaAlT B cebsa  CIoCcoBH

HarpeBaHu4, BaKyyM, opyTrue bopME M3JIYyYeHU (HammpuMmep,
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YIBTPa@uoOJIEeTOBOE WMBJIyUYeHMe) M ToMy IMHomoBHoe. B »OpyTr'OM acleKTe
crmoco® B KadeCTBe [ONOJIHUTEJEHOTO WM aJiIbTEPHATHMBHOT'O BapMaHTa
MOXeT BKJIOUATEL IIPpOoBeldeHMe XUMMUECKOM peaklMuM C ofBpa30BaHUEM
TakMxX COeIMHEeHUM, KOTOPpHEe YKa3HBalT Ha HaJlMuMe I11eJIeBOT'O BelecTBa
B MaTepualyie. KolImuecTBO D2HEpPIUM, IIPMMeHSeMOe IIPU OCYyIMeCTBJIEHUN
criocoba, MOXeT OHTH JIIOOHEM IMIOOXOOAMMM KOJMUECTBOM IOJIS OOCTMXEHUS
TpebyeMOT'0 M3MeHeHus. B OIOHOM IIPUBEIEHHOM B KadeCTBe IIpMMepa
acrekTe obpasz3ell HarpeBalnT IO TeMIepaTyphl, cocTaBJjgwnmer okoJo 400
°C wiam OoJilee, B TeueHMe I[eprola BpPeMeHM, OOCTAaTOUHOTO MJIS
obpasoBaHMa XapaKTEepPHEX IeJIeBHX COeOMHeHUMV (HalpMuMep, MOHOOKCHUIA
yIoJlepoma) M3 OplaHMUeCKUX KUCIJIOT, IPUCYTCTBYHIMX B obOpaslax.

[0112] CrocoBel B COOTBETCTBMM C OaHHBEM M300peTeHMeM MOI'yT
BKJIOUATL M YacToO BRJWUamwT B cebsa 5Tal, Ha KOoTopoM obpasel
MaTepualsa, TaKo¥ kKakK oIouH uiau 0oJiee O0OJIOMKOB BHOYPEHHOM I[IOPOMIH,
CBABAHHHX C OOHMM WM OoJlee TeOoJIOTMUEeCKMMM IljlacTaMM, IIoOBepTraknT
BOBOEMCTBMIO OOHOM MM ©OoJjiee CuJI, UTOOH BH3BATL BHOEJEHMNE IIepBOTO
rasa, comoepXalel'o aHaliu3upyeMoe KOJIMYeCTBO OOHOTO MM 0Oojiee
JeTyuux BellecTB. Cuja, KoTopas MOXeT OHTh IPpUIIOXeHa K obpasly,
MOXeT BKJIOUATL B cebsa CUJy OaBJIeHMS, TaKyl Kak BECOKOe IaBJIeHUue
(noJioxuTesJIbHOe M3OHTOUHOE IaBJIEHMEe) WIM BakKyyM; TeMIepaTypa;
XUMMUecKas peaxkumsa; IpMMeHeHNe MUBIIYUYEeHU I (HanpuMep,
MUKPOBOJIHOBOM IIeuM, KOTopas MOXeT OHBTL MCIOJIbL30BaHa OJg yIoaJleHUs
BOIOH M3 MaTepuala), U/ WK (usruecKkMe CHJIE, TaklMe KaK pa3s3pylleHue
i BubOpauuda (HaopuMmep, YJAbTpas3BykoBasd Bubpaumudg). HIpyTue CHIIH,
KOTOPHE MOTYT OHTH IIPUMEHEHH, BKJOUaKT B cebsg »JeruapaTallio
oBpazlla TEeIJIOBHMM WMIM XUMMUUEeCKMMM CPpeldCTBaMM, IIoJady TeMIIepaTypH
Ha oBpazell, nomauy MexXaHNUJeCKOTO OaBJIeHUA Ha oBpazell,
MexaHMUeCKoe paspylleHrMe 4YacTM WM Bcero obpasla, I[IpOBeIeHMe Ha
obpaslle XMMMUECKOV peaKUUM WIM KOoMOMHALMA JIOOHX WMJIM BCeX U3 HUX,
Heo®sa3aTelIbHO B OONOJIHEeHMEe K IIPMMEeHeHMI0 OIOHOTO WuIM 0DoJjiee YPOBHeMN
BaKyyMa M/WJIM IDaBJIeHUS K oOpasuy.

[0113] B onmHOM aclekKTe CcWla IOpeIcTaBjigeT coboM BaKyyMHOe
naBJIeHUE, TaxKoe KakK BaKyyMHOE naBJIeHNE, onMCaHHOEe BHIIIE .
Hampumep, HM3KOE IaBJIeHMe MOXeT OHThb IIPUMEHEeHO K obpas3ly
MaTepMraljla B KaudeCTBe CpPelCTBa, II03BOJIAKINETO ODOHAPYXUTEH OIHO WM

BoJiee JIeTYyUMX BEMECTB, KOTOPHE MOTYT OHTL OOHAPYXEHH B MaTepHralle
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(MM MOXeT OBThL I[IPpMMEeHeH BaKyyM, KOTOPHM yBeJIUuuJl OB BHIOEJIeHUE
OOHOTO WM O00Jiee JIeTyuMX BEMeCTB), WIM Ta3(H) B oOpasle, eCcIu
IPUCYTCTRBYET TaKoe JIeTydee BEMeCTBO). TOUHOEe KOJIMUECTBO BakKyyMa
OyoeT BapbMpPOBATBLCH B 3aBUCKUMOCTM OT MaTepHuala M IPYIMX YCIOBUMN
criocoba. OBBUHO »OaBJieHMe OyIOeT HMWXe aTMOChepHOTO, HO O00Jiblle, UeM
okoJio 3x1074 mwmbap. B IOpyT'OM acllekTe OCyIeCTBJIeHMe crocoba B
COOTBETCTBMM C JaHHEM M300peTeHMeM BKJIOUaeT B celd [IpUMeHeHUe
BakyyMa kK of0pasuy OpM  OaBJEHUH, KOTOpOe HaxXOoOUTCHd  Mexnoy
aTMOCQepHEIM IaBJieHMeM M okojio 1x10°3 wmammbap. B eme o»OHOM
acrekTe Ccrnocof BKJKUaeT IIpMMeHeHMe BakKyyMa K o0Opasly IIpHU
DaBJIEHUM, KOTOpPOe HaxXOOUTCS MeXIy aTMOCOepHEM »IaBJIEHMEM UM OKOJIO
25x1073 Mmummbap. B elle OOHOM aclleKTe OCYyIleCTBJIeHUMe crocoba B
COOTBETCTBMM C JIaHHEM M300peTeHMeM BKJIOUaeT B celd [OIpUMeHeHUe
BakyyMa Kk of0pas3uny IIpM »OaBJIEHUU, KOTOpOe HaxXOoOUTCHd  Mexny
aTMOCOEPHEM IabjleHMeM M OkoJio 1x1073 wMmwmmbap. B eme oOOHOM
acllekTe CIOCOD BKJIOUaeT B cebsa IpMMeHeHMe BaKyyMa Kk of0pasly IIpU
ODaBJIEHUM, KOTOpOe HaxXOOUTCA MeXIy aTMOCOepHEM »IOaBJIEHMEM UM OKOJIO
1x1072 wmmmmbap. B eme OOHOM CMEICJIE CIOCOOEH B COOTBETCTBUU C
DaHHEIM M300peTeHMeM MOTYT BKJOUATL B ceb®d »BTanl OpUMMeHeHUS
BakyyMa K o0pas3lly, KOTOPHM olpenesiseTcsa OaBJIeHMeM OT OKoJIo 1 1o
okoJio 100 mMmymbap.

[0114] B mpyI'Mx KOHKPETHEX acClleKTax CIoCco0 BRJKUaAeT B cebd
IPUJIOXKEHE IOJIOKUTEJILHOTO  M30HTOUHOTO  HaBJeHMSa k  obpas3uy.
[IOJIOXUTEJIELHEM M3OHTOUHEM IaBJIeHMEM MOXeT OBTh Jioboe OaBJIeHUE,
KOTOpOe TIIpeBHIIAaeT aTMoChepHOe HaBJIeHMEe U KOTOopoe TIIPUBOAUT K
V3MEPMMOMY BHIOeJIeHUID TpebyeMoTo (Ex) Ta3z3a(oB) (1o MeHBIIeM Mepe B
YCJIOBUAX, KoT'Da B obpa3lle NPUCYTCTBYWT JIeTyuMe BemecTBa, KOTOpPHE
obpasynT TakoM (Me) Tas3(u)). IJoJoXUTeJIbHOe M3IOBTOUHOEe »aBJIeHUe
MOXeT OHTE OPYMMeHeHO JIOOBM [OOXOIOAMMM CHocoBoM, TakKuM Kak,
HanpuMep, MCIOJIb30BaHMe mnopmHA. CHooco® MOXeT BKIOUATL B Ccebs
OOHO WM 0o0oJiee TIPYMEHeHUM MIOJIOKUTEJIEHOTO M3OHTOUHOTO IaBJIeHUS
WM KOMOMHaAUMI I[IPUMMEHEeHMVS TIOJIOXKUTENIBHOTO WM3OHTOUHOTO HOaBJIeHUS C
JIOOEM M3 IPpYyTHMX CHOCOOOB, ONMCAHHHX B IaHHOM IOKyMeHTe, IJIA
COmelMCTBUSA paspymeHuon obpas3la W/ WY W3BJIeUeHUsa  QJIOVIOB U3
obpaszua. VYOeJbHOe IaBjleHue OyIoeT 3aBMCETb OT JIPYIMX YCJOBUN

criocoba, TakKMX Kak Opupoda MaTepuaja M OT TOTro, OymoyT JH
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IOPUIIOXEHE IOPpyTMe CuJibEl K ofpasuy. B omoHOM npuMepe Ha obOpasel
OoKasEBaeTCcHd nHaBJeHMe oT okojio 400 mo okojo 4 000 ¢QyHTORBR
(HanpuMep, oT okoJyio 1000 mo okxoso 3500 ¢yHTOBR), x0Td OoJee
BHICOKME JaBJIEHMA TakKXe MOT'YT CO3IJaBaTbCd C  MCIIOJB30BaHUEM
onpenejleHHHX CIHOCOOO0OB, IOOCTYIIHHX B IOaHHOM o0O0JIacTM TexXHUKM, TaKux
KaK T'UIOpaBJIMUYECKME IIOPIIHMA.

[0115] B gmpyroM acliekTe CcrIocof® B KadeCTBe IOOIOJIHUTEJIBHOTO
VIV aJIb TEPHATUBHOTO BapMaHTa BKJIOUAET B cebsa [IPUJIOXKEHNE
dMBMUeCKOM CUMJIE, TaKoM KaK pa3pylleHre, MWCTHUpaHue, TepMrUUuecKoe
paspymeHmne, mIrdoBaHMe U/MUIM CBepJieHMe. Hamopumep, MaTepuraJib
MOTYT OHBTBH 3arpyXeHH B KOHTeMHep IJia obpasla, comepxamui
paspyllaeMyln dYacThb, TaKyl Kak pa3pyllaeMad ©OokoBasd CTeHKa, U
KOHTeMHep IJa ofpasla MoOxXeT OBTbH I[IOOBEPTHYT pPaspylleHMio, UYTOOH
CIIOCOOCTBOBATE BHCBOOOXIEHMI JIeTYyUuMX MaTepMralioB. Hamopumep, Kak
paccMOTpeHO B IOPYT'OM MecCcTe B IOaHHOM IOOKYMeHTe, oOOpa3lE, KOTOPHE
npeIncTaBJIglT coboM MM KOTOPHE colepxXaT OOJIOMKM  BHOypeHHOM
IIOPONOE, MOTYT COIepXaThb YIJIEBOINOPOINHBEE MaTepHualJibl, coIoepXalecsa B
HeOOJILIMX TpemmHax, opax u OPpYyTUX CTPYKTYpax, KOTOPHE
OTJIMYAITCA OT BRJIOUeHUNV (QJIOMIOB CBOMM BO3IEeMCTBMEM Ha OKPYXAMIYIO
cpeny WM/UWIM  TeM, UYTO OHM XapaKTepusyilTcd TeM, UYTo OHM He
TepMeTHUUYHO 3akJIoUeHH BO BKJIOUEHUM. OTM ILJIACTEH B I'€0JIOTMUEeCKOM
MaTepuajyle, KOTOpPHEe Takxe IIpeIcTaBJIeHH B 00JOMKax BHOYpPeHHOM
[IOPOMHI, B3 ATHX nus3 TakKoT'O MaTepuaa, MOTYT comepxaThb
YTJIEBOOOPOIE, TakMe KakK yIJIEBOIOPOIH, CBS3aHHBEIE C HedTh,
KOTOPHE comepxaTcsa B TeoJIOTUYECKOM MaTepuale. [TpMeHeHN e
dMBUUECKOM  CWMJIH, TakoM KaK pal3pylleHue, MOXeT COIOeMCTBOBATLH
BEICBOOOXIEHNIO TaKMX MaTepMraJloB n3 TaKMUX [1JIaCTOB. BriGop
napaMeTpOR IJIA D2TUMX CIoco0oB OyIOeT BapbMPOBaAaThLCS B 3aBUCUMMOCTHU
OT MNPUPOOE MaTepMala, IPYyIMX YacTel aHaJlUuTHUUeCcKoT'o crocodba U T.
0. TUIMUHHY OPpMBEeIEeHHHM B KadeCcTBe IIpMMepa CIoco® B COOTBETCTBUU
C IOaHHEM M300peTeHMeM OyIOeT BKIIKOUATE B Ccebd paspylleHre o0pa3loB,
TakMx Kak OOJIOMKM BHOYPEHHOM IIOPOXNH, IMIPM OaBJIeHUM, COCTaBJILIEM
oT okoJio 400 ¢oyHTOBR mo 4 000 QyHTOB, UTO MOXEeT OBTL OOCTHUIHYTO C
IIOMOImBI0 HEKOTOPHX IPMBEIEeHHHX B KauecTBe IIpuMepa YCTPOWCTB,

OIIMCAaHHEIX B OJaHHOM IOOKYMEeHTe.
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[0116] CienyetT OTMETUTE, yTO B OIpeneJIeHHHBIX acrekTax
n3obpeTeHrsa CWUJla He IIpuMeHdgeTcs k obpasluy. IpyIMMM CJOBaMu,
TOJILKO BO3IEeMCTBMe MaTepualja Ha BHIIYCKHOM KaHaJl, TaKo¥M Kak uIJa,
KOoToOpasa IpoHMKaeT B KOHTeMHep, B KOTOPOM COOepXuTcsa obpasel
MaTepuaja, MOXeT I[IO3BOJMUTEL TI'aly I[IOOBepraThbCsa BO3IOEVMCTBMUIO IJI4
BHIIIOJIHEHMA CJeIylmero 2Talla crocoba WMIM DOCTyIaTh JubOo B IpyTron
KOHTeMlHep, B JacThb YCTPOMCTRBA B COOTBETCTBUU c IOaHHBEM
nzobpeTeHreM WJIM TOMy IHomoGHOe, IIpM D2TOM MOTYT OHTL BEHIIOJIHEHE
Takue IOpyI'Me 5»Tanb. HanopuMmep, B OOHOM aclekTe Ta3, KOTOPHM
BHICBOOOXIaeTca u3 obpal3la, OyIeT I[IOCTyHaTb B YCTPOMCTBO IJIA
yJaBJIMBAaHMA Ta3a, TaKoe KakK Tra30Basd JIOBYmKa C XUIOKMM as0TOM, Tak
UTO UYacTb Tasa OKaXeTCsa 3axBaueHHOM B JIOBYMKe M TIIOCJEe BTOTO
MOXeT OBITE BHIIyNleHa MNpelcKa3lyeMuM oOpa30oM.

[0117] B onHOM BapMaHTe pealM3aluM M300peTeHUs CIOCOOH B
COOTBETCTEBMM C HOaHHEIM M300peTeHMeM XapaKTepMu3yITCa OoTOOpOoM
obpaslla B 3allevyaTaHHOM KOHTelMHepe M BO3IOeMCTBMeM Ha obpa3ell B
TeUueHMEe HadvaJIbHOTO IIepuonda BPeMeHM IpM OPpUOIM3UTEJIEHO OIMHAKOBOM
naepJjieHur (Hanopumep, B Opemenax 920%, 95%, 99% wmum 0O6oJjiee TOTO Xe
COCTOSAHUSA) WJIM TOUHO TaKOM Xe »OaBJIeHMM (10 MeHbIleM Mepe B
nopenejylax oOOHapyXeHMS U/MUIM YCJIOBUL, HalpuMep, IpU aTMOChepHOM
naBJjleHMr 06e3 yueTa eCTeCTBeHHHX KkoJjle®aHuM TakoI'o HOaBJIeHUS), IIpu
KOTOpOM ofpa3zell I'epMeTU3UPOBaAH B KOHTelMHepe mJg obpas3lla, Tak 4uTo
BOJILIIMHCTRBO JIETYUMX MaTepMraJloOB He TepsaioTcd IIPpYM BHCBOOOXIEHUN U3
KOHTeMHepa. YacTo 2TO O3HauaeT, uUTO obpa3ell IIepBOoHauaJlbHO OyIoerT
[IOOBepPIraThbCAa BO3IOEMCTBMUIO aTMOCOEpPHOTO HaBJIEHUS.

[0118] B OpyTOM  acIlekTe, B KauecTBe OOIIOJIHEHU A WJIN
aJlbTepHaTUBH paspyleHuio obpaslla crnocobaMy, OIMCAHHEMM B IPYyTOM
MecTe B IJaHHOM IOOKYMeHTe, CIIoCOOE MOTYT BKJIOUATL B Cebd
MexaHMUeCKOoe paspylleHrMe 4YacTM WM Bcero obpasla, I[IpOBeIeHMe Ha
obpaslle XVMMUUECKOM pPeakKUVM WJIM BHIIOJHEeHMe KoMOMHaUMM JIOOoTOo U3
HMX OTIeJIbHO WJIM B CoUueTaHMM C IIPMMeHeHMeM pa3pyleHusa, CcXaTusd
WIn TOMY IoJDoBHOTO. B IpyTOM acriekTe n3o0peTeHnsd OHO
XapakTepusyeTcsa OTCYTCTBMEM KakKoTo—JubOo STalbl, KOTOPHEM BKJIOUAET
B cebsa nomauy Telljla (HaopuMep, IIOBHIIEHMEe TeMIIepaTypH IIPMMEepHO Ha
25% wim ©OoJiee, INIPMMepPHO Ha 35% wmiu OoJiee, IPpMMepHO Ha 50% wmiwm

BoJjiee, NPMMepHO Ha /5% wmiam OoJiee, npuMepHo Ha 100% wmiam OGoJiee m
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T. O.) B TeueHMUe Illeprola BPeMeHM, IpeBHIlaAnLero OKoJiIo 12 uacos,
Takoro Kak 0DoJjiee UueM OKOJIO 6 uYacoB, 0OoJjiee ueM OKOJIO 4 YaCOB WM
foJjlee UeM OKOJIO 2 YacoB.

[0119] B onmHOM acHnekTe u300peTeHMA CrHocob BkJIwOUaeT B cebsda
UBOJALNID MIM «YyJaBJIMBAaHME» HEKOTOPOW YacTu T'a3a, BHIIYMEeHHOTO U3
obpaslla, IIyTeM KOHTaKTa BHIIYMEeHHOTO Tasa C «I'al30BOM JIOBYIKOM»
(KOTOpYI TakKXe MOXHO I[IPOCTO HasBaTh «JIOBYIKOM») .

[0120] «YIaBIMBaHMe» o3HauvaeT, yTo YVJIOBJIEHHEBIM ras
cobupaeTcsa U TIOOIEepXMBaeTCd WIM XPaHUTCH B YCTPOMCTBe, cpele
/NI MecTe. VYJaBJAMBaHME B KOHTEKCTE STHX AacleKTOB U300peTeHus
OOBUHO TIIPOMCXOIMUT C BO3MOXHOCTLI BHCBODOXIEeHMS, ¥ OOHUHO TIas3
yJlaBJIMBaeTCcd TakuM ofpa30oM, UTO YaCTM YJIOBJIEHHOTO Tasa MOTyT
BHIIIYCKaATEL M3 JIOBYIMKM IIpeldcKaszyeMeM o00pasoM, HalpuMep, Korma
BHECEeHO Kakoe—JubO M3MEeHeHMe B COCTOSHMEe JIOBYIKM. Hamnopumep, B
OOHOM AacIeKTe JIOBYIIKa IIpelcTaBJgeT coboM MaTepuall, KOTOPHM

CBA3EEBaeTCAd C HeKOTOpOIZ JacThi T'al3a, UM I'a3 BHCBOOOXIDaeTCHd IIYyTeM

M3MeHEeHU A Y CJIOBUM CBSA3HBAHUSA, HalpuMep, IyTeM I[IOBHIIEHM A
TeMIepaTypPH.
[0121] B [OIpennoudTmUMTeJSIEHOM  aclleKTe JIOBYIIKa I[IpencTaBJIsgeT

coBoM KPHMOTEHHYID JIOBYIKY, TaKyln KaK JOBYIKa C XUIKUM a30TOM,
KoTopad VyJaBJIMBaeT Tash IIyTeM 3aMOpaXmMBaHMUL JIeTYUUX COeIMHeHUN
Ha I[OBEPXHOCTHM, KOoTopad OmJIa OXJaxoeHa XMUIKMM a30TOM MM IPYIVMA
KPUOTEHHEMM ClIoco®aMM, TeM CaMbBM 3aMopaxmuBasg JeTydee CoelMHeHUe
B  YCTPOMCTBe-JIOBYIIKE MJIM Cpeme—JIOBYIIKe. B TakKux BapuaHTax
peajgMsalMM U300peTeHMS CHoco® MOoXeT BKJOUATL B 2 cebd sTal
BLICBOOOXIEHU I JIeTYyUrx coenMHeHUN us JIOBYIIKN BCJIeICTBUE
HarpeBaHMA JIOBYIIKM, TEeM CaMbeM BHCBOOOXIad JIeTyure COeIMHEeHUT U3
JIOBYIMKM B IpelcKasyeMoM IIOCJIeOOBaTeJIbHOCTM OJIS  JallIbHermeTo
aHalM3a U/UiIM oOpaboTKM. 3aMopaXxuBaKlMe JIOBYNIKM MOTYT paboTaTh B
JIIOOHX TIOOXONANMX YCJOBMAX. KakK OpaBMJIO, YCJOBMS OYIYT BHOMpPaAThCS
Ha OCHOBaHMM CBOMCTB MaTepHralja, KOTOPHIM HOJKeH OHTL YJIOBJIEH
cpelor MM YCTPOMCTBOM, MCIOJbL3YEeMEIM B CIocofe B COOTBETCTBUU C
ODaHHEM M300peTeHMeM. B OOHOM acleKTe JIOBYIIKa IIpelCTaBJgeT coboin
MaTepuaJj WIXM YCTPOMCTBO, KOTOpoe oOoXJaxIaeTcd OO TeMIepaTypH
OKOJIO MMHYC b0 rTpamycoB no lLejbCcuio MJIM MeEHbIle IIPM BHIIOJIHEeHUU

crnocoba (HanpmMep, o oOkoJio MmHyCc 100 1mpangycoer 1o ledbcHio WK
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MeHBbIle, HalpuMep, IO OKoJIo MMHyC 150 rpamycoB 1o leJdbcuUil WK
MeHbIle, HallpMMep, IO OKoJIOo MuHycC 190-200 rpanycor 1o llejdbcun,
XOTSA B HEKOTOPHX CJlIydasdx MOXHO IIOJIy4MTh W MCIIOJIB30BaTh OoJee
HU3KME TeMIepaTyps) . OOBUYHO KPMOTEHHAas JOBYIIKA OXJaXdIaeTCsa o
TakoM TeMIepaTyph OO BO3OeMCTBMSA TI'a3a, BHIIYINEHHOTO U3 obpas3la B
JIOBVIIKY . B BTOM OTHONEHMM, KaK UM B HEKOTOPHX M3 IIPedlNOUTUTEJIbHEX
YCTPOMCTB, OIIMCAaHHEIX HIUXe, oJis peann3sanunm Crioco6oB B
COOTBETCTBMM C JTaHHEM WU300peTeHMeM, MOTYT OBTb B HaJlMuuM ONOUH
VI BoJiee YIpaBJIsSeMbIX KJIallaHoB, KOTOPHEE  MCIIOJIbE3YITCH oJis
KOHTPOJIMPYEMOTO BO3IEMCTBMA T'asa MOJ4 BHCBOOOXIeHMA M3 obpaslla B
JIOBVIIKY, ¥ CIOC0D, COOTBETCTBEHHO, OyIeT BKJOUaTbL B cebd sTal
BO3IOEeMCTBMA Ha JIOBYIKY Ta3a »OJg BHCBODOOXIeHMA U3 obpa3la
KOHTPOJMPYEMEIM O0DpasoM I[IOCJIe TaKoI'0 KPUOTEeHHOTO OXJIaXIeHUId.

[0122] HOpyTrmMe THUIH JIOBYIEK TakKXe MOTYT OHTH MNOOXOOAMMMM OJIS
BHIIOJIHEHUSA HDTAllOB CIOCOO0OB B COOTBETCTBMM C IOaHHEM M300peTeHMEeM.
B onmHOM cJyduae JIOBYMKa MOXeT OBTHL CeJIEKTMBHOM, TakK Kak OHa
CcriocotHa (nnm BoJiee crioco6Ha) CeJIEKTUBHO CBA3BEBATLCHA C
OnpeneJIeHHEIMM MaTepuajiaMM ¥/WMiIu  CeJIeKTMBHO He CBA3HBATLCS C
onpeleJIeHHEIMM MaTepuaJlaMM. HamnopuMmep, B OIHOM CJlydyae JIOBYIIKa
BHOUpaeTCcsa Tak, 4YTOOH OHa OwJla CeJIEKTHMBHOM, UTOOH He YJaBJIMBATH
BOIYy, IMOKCHMI YyIJepona (MJaM »OpyTMe COeIMHEeHMs, KOTOPHEEe MOTYT
[IOMEMATE  BHIIOJHEHMI dYacTel aHajlus3a, YCIJIOXHUTL aHadmMs U1/ uWin
cmeJjlaTh eTo MeHee TOUHHEM) U/MiaM UYTOOH aHadM3 3SaHuMall OoJible
BpeMeHM WJIM CTOMJI HOopoXxe) W/WiIM OIOHY WK 0oJiee OpTaHnUeCKUX
KMCJIOT, OCODOEeHHO eCJM aHaJM3 OplaHMUeCKUX KUCIIOT TakKxXe HgBJISAeTCH
YyacTbeO Ccrocoba.

[0123] OpmHako, Kak OpaBWJIO, JOBYIIKa, MCIOJb3yeMasa B crocobe
B COOTBETCTBUM C HaHHHM M300peTeHVeM, HABJISEeTCS HeCeJIeKTUBHOM
JIOBYIIKOM 1o MeHbIIeMn Mepe B OTHOIMEHUN L1eJIeBEIX BEIeCTB,
IpencTaBJISOIMX VHTEpPEC. TepMmH «KHeCeJIeKTHUBHAaHA JIOBYIIKA» B
KOHTEKCTe IaHHOTO wu300peTeHMsa OOHUHO O3HavaeT, 4YTOo JOBYIIKa
CBA3LIBaAET BCe  WJIH, 1o CymeCcTRBY, BCe JleTyuue coeIVHEeHU,
IpUCyTCTBYyKIMe B  oOpaslle, WM BCe COOTBETCTBYKIME JIeTydMe
coegmMHeHnd, KOTOPHE IPUCYTCTBYIOT B obpasle. Pabora TaKoOM
HeceJIeKTUBHOM JIOBYIIKM MOXeT OHITE NMPOTUBOIIOCTaBJIEHA paboTe

CeJIeKTHUBHOM JIOBYIKNM, TakKom Kak MOXeT HaXOINMTbBCHA B I'asoBOM
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xpoMaTorpade («ITX»), KOTOPHM CBA3EBAETCH C OoTpeneJIeHHEM
coeIMHEeHVEeM WM KJIaCCOM COeOMHeHMM, HO He CBSA3HBaeTCd C OPpYyITUMM
COeIMHeHMAaMM . 3TO He MCKJKUaeT IIPpUMMEeHeHMda TexXHoJoIum IX IIpu
BHIIOJIHEHUNM OIIpPenOesIeHHHEX acCIleKTOB M300peTeHus, IIOCKOJIBKY acCIleKTH
n3o0bpeTeHnUs, B KOTOPHX MCIOJB3YyeTCS TexXHOoJormMsa I[IX, OINMCAaHHE B
OIPYT'OM MeCTe IOaHHOTO IOKYMEHTa M, KaK OTMEeUeHO BHIE, B HEKOTOPHX
Cllydyasdax CeJIEKTUBHHE JIOBYINKM, TaKMe KaK JIOBYIKM, MCIIOJIb3yKlne
MaTepmrall IX (MM COBOKYIIHOCTBL TaKMX MaTepualloB), MOTYT OHTH
YacThl KOMIIOHEHTa JIOBYHNKM B COOTBETCTBMM C IOaHHEIM M300peTeHUeM
WM MOTYT MNpelcTaBJIATE COOOM JIOBYIKY .

[0124] B mTex aclekTax, B KOTOPHX I'a3 IollalaeT B JOBYIKY,
MaTepuals, ComepXamulcsa B JIOBYINKe WJIM MHEM 00pas3oM CBA3aHHEM C
JIOBYIIKOM, MOXET pPacCMaTPMBATLCS Kak o00palyllui  «aJMKBOTY»,
KoTOopas MCHOJb3YEeTCS IJIA JajbHelMmero aHajlvM3a B COOTBETCTBUM C
PasJIMUHEIMK acClleKTaMM OaHHOT'O M300peTeHUd.

[0125] Kak OTMeuUeHO BHIe, YCTPOMCTBa CpeIs WIM CHUCTEMH
yJlapJuBaKmye Ias, KOTOPHE MOTYT MCIOJIB30BaATLCA B  Pa3JIMUHEX
KOHTeKCcTax n3o0bpeTeHNud, MOTYT OHITH CeJIeKTUBHEMN VI
HeCeJIeKTUBHEIMM . B OIHOM acIllekTe YCTPOMCTBO IJIS YJIaBJIMBaHMA Tasa
opencraBJigeT CcoOoOM HeCeJIeKTUMBHYI JIOBYIIKY, CIIOCODHYI 3axXBaTHBATh
rasz, cCcoIepXamlui pPsSO Pas3JIMUHLEX TUIIOBR JIeTYUMX COeIMHEeHUM, TakKyio
KaK KpPMOTeHHas JIOByMKa, KOTOpas 3aMopaXuMBaeT JIeTyuue COedVHEeHUH,
UyTOOH 3adMKCUMPOBATHL MX B cpene. JIOBYIKa C XMIOIKMM a30TOM SABJIAETCH
IpUMEPOM TaKO¥ KPUMOTEHHOW JIOBYIIKMU.

[0126] T'as, BHCBOOOXOaeMblM M3 obOpasla (MM «IepBHM I'as»),
ByoeT MMeTh BO3MOXHOCTL KOHTAKTUMPOBATL C JIOBYIKOM B TeueHUe
JIB0OTO TMOOXOOAmMETO Iepuola BpeMeHM. ONTHMMallbHOEe BpeMad KOHTaKTa
fyoeT 3aBUCEeTb OT JIOBYIKM, TI'a30B, KOTOPHE IMIPUCYTCTBYOT WM, Kak
oXuUmaeTcsd, HNOPUCYTCTBYRT, W IpyI'MxXx OGaKTopoB. [IJIS KPUMOTEHHHX
JIOBVYIIEK, TaKMX KakK JOByIIKa C XUIKMM as30TOM, OIMCAaHHAaSa BHIIE,
BpeMd KOHTakKTa MexXOy JOBYIKOM U JeTyuMMM BelecCTBaMM MOXeT OHTh
OTHOCUTEJIBHO KOPOTKMM, HalpMMep, MeHee UYeM OKOJIO MMHYTH U OOBUHO
MeHee uUueM OKoJIO 45 cekyHIO, OOBUHO MeHee uUeM OKoJIO 30 cekyHO, U
YacTo BCeT'O JIMIBE OKOJIO 15 cekyHI, okoJio 10 CekKyHI WMIM MeHee UeM
OKOJIO 10 CeKVyH] (HanmpuMep, 7, 6 wWIM gaxe 5 cexkyHI) . B

OIlpeneJIeHHEX CllydaAdax JIOBYIIKa oyoeT BEITIOJIHATDB q_)yHKLU/IIO
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3aKauMBaHMA, KakK, HalpMMeEpP, B Ccliydae, KOT'Ia JIOByIKa MIPeldCcTaBJISeT
coBoM  KpMOTEeHHYID JIOBYIIKY/Hacoc, KOoTopasd MOXET BO3HUKATL B
pe3yJbTaTe OeMCTBMA 3aMopaXmMBallMX BelecTB Ha JIOBYIKY. B 23ToM
OTHOIEHUN BaXHO VIMETH YCJIOBUSA, KOTOPHEE BEI3EIBAIOT BrICTpPOE
3aMOpaXrBaHMe, TakKk Kak TakKoe OBHCTpOe 3aMoOpaXmMBaHMe VYIOaJIgeT
JeTyure coeluHeHUS M3 aTMocdepH, OoKpyXawmer obpasell, UTO, B CBOL
ouepenb, BH3HWBaeT BHCBOOOXIeHMe 0OoJiee JIeTyuMX COeOMHeHUuN U3
obpaslla (MIOCKOJBKY cHucTeMa paboTaeT C TeHIeHIMeM K PaBHOBECHUD) .

[0127] OmHaKo BeChb nepmuon, B TeueHue KOTOPOTO Ta3H,
BHOeJIAKIMEeCS M3 obpas3lla, IOIOBepralTCad BO3IEMCTBMIO JIOBYIKM, OyIderT
SHAUUTEJIEHO JOOJIblle, UYeM D3TU KOPOTKME IIepUOIE BPEMeHM, TaKMe Kak
nepuon okoJio 10 MMHYT WM HOJIbIle, HallpUMepP, OKOJIO 15 MUMHYT WU
noJipme, okoJio 20 MMHYT WMJIM »OOJblle, OKoJiOo 30 MMHYT WMIM JOJIBIIE,
okoJio 40 MMHYT WIM OOJIbIIe MJIM OKOoJIO 60 MMHYT MM IOOoJiblle. BpewMmd
BOBOEMCTBMSA BaBUCUT OT IIPUIIOKEHHOTO HaBJIEHMS, IIpUPOOH ofpasla u
OpyIMx GQakTopoB. HampuMmep, IIpM IIONBTKe BHCBOODOXIEHMA UM aHaln3a
OoJIbIIEeTO KOJMUEeCTBa CTOMKOTO BemecTBa B obpaslle U/MaM oOpu pabdoTe
C OCOOeHHO TpyIOHEIM MaTepHuaJioM ofpa3lla MOXeT [oTpeboBaThbca 0OoJiee
OJVUTEJILHEM IIepPMOAd BpeMeHM [IpMMeHeHMs, HaopuMmep oT 15 mo 30
MUHYT. OODHako B IPYTMX acleKTax I[IpMMeHseMoe KOJMUeCTBO BPeMeHU
cocTaBJageT okoJio 10 MMHYT WMJIM MeHee, HaIpUMEpP, OKOJO 8 MMHYT WM
MeHee, OKOJIO 6 MMHYT WMJIM MeHee MM OaXe OKOJIO 5 MMHYT MM MeHee.

[0128] B HekKOTOPHX CJydYadax, Kor'oa CcIoco® BHIIOJHAETCS C
[IOBTOPHEIMM LMKJIaMM, LIMKJE MOTYT BapbUpPOBATBLCH B 3aBUCHUMOCTM OT
KOJIMYeCTBa BpEeMeHU, B TeueHNE KOTOPOTO ras nooBepraeTcsd
BOBIeMCTBUILD JIOBYMKM. Hamopumep, B IIepBOM ILMKJe crnocoba BpeMsd
MOXeT OBTb OTHOCUTEJIEHO KOopodue, HalpuMMep, MeHee uyeM OkoJo 10
MUHYT, IIpM 5STOM MOXeT OHTb ©OO0Jblle Ta3a, MOOCTYIHOT'O B CBA3M C
LIMKJIOM, ToT'Ia kak B I[IOCJeIylnIMX LIMKJIax, B KOTOPHX TpyIOHee
M3BJIeUb Ta3 U3 obpaslla, MOXeT OHTL MCIOJL30BaH 0oJiee IJIMUTEJILHBIM
IepMon BPEeMeHM, HalpuMep, okKoJio 10 MMHYT WM »OOoJiblle, UYTOOHE I'as3H
BTOPOTO LMKJIa B OOCTATOUHOM CTelleHM CBA3HBAJIMCL C JIOBYIIKOM.

[0129] B acnexkrax, B  KOTOPHX IpelyCMOTPeH YyBeJIMUeHHHMN
[IeEpPUOn BpeMeHU oo HarpeBaHUA JIOBYIIKN C KU KM as0ToOM,
YBeJIMUEHHHM I[IeprOond BpeMsda OIpelHa3HaueH He TOJIbKO OJia obecrneueHmUd

OoJILEIEeTO Iieprnolia BpeMeHHN, UuTOOB TasH CBA3HBAJIUCE C J'IOByLHKOﬁ C
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XUOKMM as30ToOM, a, CKopee, TaKoM YBEeJIMUEHHHM [IepMol BPeMeHM MOoXeT
obecrieunTrs 0OoJjiee BOOEeKTUMBHOE M3BJIEUEHME WJIM BHIOEJIEHUE JIETYUUX
BemecTe M3 obpaszua. TakuMm oOpas3oM, CUMTAeTCsda, UYTO BHIOEJEeHUEe
JIETYUMX Ta30B n3 obpasua, IO MeHbIleM  Mepe B HEKOTOPHIX
OTHOIEHUAX, 3aBUCUT OT TII€PEMEeHHEX IpHupone obpasua, IPUP O IH
JeTyuMx BemlecTB, CWJI, IeNCTBYyKIMX Ha ofpa3ell OJ9 YCKOPeHHud
BHIOEJIEHVA TakKuUx JIETyUdMX BemMeCcTB, W BPEMEHM, OTBEIEeHHOI'O Ha
paspeleHne TakKoI'o BEHICBOOOXIEHUS  U/UIu cbopa ra3oB. YacTo
NIPenlouTUTEeJIbHO, UYTOoOH BCe JileTyuue QIIOUIOE, KOTOPHE ABJIAIOTCA
razoobpasHeMmu B oOpas3lle, cobMpaJucChb OO BO3OEMCTBUA KaKOTO—-JubO
BakyyMa. Korma obpasell COHOEPXUT JieTyudre XUIOKOCTM, MOXeT OHTbH
XKeJlaTeJIbHO [IpMMeHeHN e BaKyyMa K  oOpasuy, HalpuMep, rocJe
«IIaCCUBHOTO» (He BaKyyMHOTO) OTOOpa Ia3000pa3HEX JIeTYUHMX BellecCTB
n3 obpas3la, I[IOCKOJBKY TaKoe IIpUMEeHeHMe BaKyyMa MOXeT IIPpUBECTU K
KUIIeHuo, IO CYMecTBY, BCe WIM BCe Takue (JIoMOa WIM, I[I0 MeHbIeu
Mepe IIpUBOOAT K KUIIEHMIO, I[IO0 CylleCTBY, BCexX WM BCeX TaKux
JeTyuux BemecTB (o MeHbmed Mepe 20%, 1o MeHbmelr Mepe 30% MIM TIO
MeHbIer Mepe 33% OT MMeKnmeTrocs KOJMUeCcTBa); OOJILIIMHCTBA BENeCcTB;
SHAUUTEJILHOTO OOJILIMHCTBA BemecTB (IO MeHbllel Mepe 66,66%, 10
MeHbImel Mepe 75%, no MeHbmel Mepe 90%, no MeHbmel Mepe 95%, 10
MeHblel Mepe 99%) MIM IO MeHbIeM Mepe OOHaAPYyXMBAeMOI'O KOJIMUeCTBa
TaKMxX BemMecTB. B JmoOOM cCJjiydae KUIIeHMe TakKMx JIeTyudlMX BelecTRB,
KOTOPHE OOHBUHO HABJARTCA XKUIKMMM (IIpM aTMOCOEepHOM IaBJIEHUM WU
TUIIMYHOM TeMIlepaType OoKpyXallel cCcpens), IIpMBeOeT K IIpeBRpalleHuo
TakMx  KUIISNKMX  BellecTB WJIM KUIAmEeM IOOJM TaKux  BellecTB B
raszoobpas3Hue. [lepuon BpeMeHH, HeOoBXOoOMMOTO njig OOCTIDKEHU A
TpebyeMOT0 YPOBHSA KMUIIEHMSA XMIKMX BemecTB B oOpa3lle, 3aBUCUT OT
baKTOpPOB, AaHAJOTMUHEX TeM, KOTOPHE OINMCAHE BBEIIE B OTHOIMEHUU
BHICBOOOXIEHMA  TI'a3000pa3HBX JeTyuux CcOoedMHeHUM, HO OymeT B
OCHOBHOM 3aBMCeTBb OT BecCca BemecTBa (0OoJjiee TaXeJIEle MaTepMalibl
OBBUHO TpebyeTcd KUIATUTE »OoJible) . TakuM oO0pas30oM, MCIIOJIb30BaHME
foJjlee IOJIUTEJILHEIX II€pPMOINOB IIPMMEeHeHMsS BaKyyMa M, KaK CJIeldCTBUE,
KUIIEHV A, MOXET IPUBECTM K IIPEeBPAaAlleHMI 3HAUMTEJIBHOTO KOJMUYECTBA
KUOIKMX JIETYyU4MX BEmMeCcTB B TI'a3000pas3HEEe UYaCTHMIBE IJIS aHalu3a B
COOTBETCTBMM C OINMCAHHEIMM B IaHHOM JOKyMeHTe crnocobamm B

COOTBETCTBUM C JHaHHEM Wu300peTeHMeM. TakuM oB6pasoM, olnpenesjieHHbEe
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ACIIeKTH WM300peTeHMd, KOTOPHE BKJIOUAKRT IIPMMEeHeHMEe [IPOIOJDKUTEIEHEIX
[IEPUOIOE BPEMEeHM IJIS BHIEJIEHMS I'a3000pas3HHX JIETYUMX BEMECTB U3
obpasua u/WiIKM OpMMeHeHMe BaKyyMa MOJIS KUISUeHUS XUOKUX JIeTYUUx
CoeIMHEeHUMN B obpasle, obecreunBamnT criocobam n300peTeHna
YHMKAJIbHOE IIPEeMMyMeCTBO I1I0 CpPaBHEHMK C IIPelleCTBYKRIVM YPOBHEM
TexXHUKM TeM, UYTO OoJIbllee KOJMUYECTBO JIETYUMUX BelecTB B obpasle
MOXeT OBTE IIOJIHOCTBIO IIpOaHaJIM3MPOBAHO IIyTeM oO0eclledeHMd Iepuola
BpeMeHM, HeOOXOIMMOTO MOJIS BHCBOOOXIEHUS U/MUIIM YJIOBJIEHMS OOJILIETO
KOJIMUEeCTRa JIETYUUX XUIKOCTEMN.

[0130] B omHOM acrexkTe crocoba M3MeHeHMe TeMIepaTypH,
MCIIOJIb3YEMOM NJIA BHIOEJIEHMSA YacTMull Tasa W3 JOBYIKM C XUIKUM
asoToM, BHIIIOJIHAETCS 3a MEeHBIMM I[IPOMEeXyTOK  BpeMeHU, yeM B
crnocoBax MIHOBEHHOT'O HaTl'peBaHMSa, MCIOJbL3YEMEX B crocobax Tasz3oBOM
xpoMaToTpadumu (I'X), KOTOpPHE TakXe MCIOJb3YIT YJIOBJIEHME XUIKOTO
azsoTa. B makmx crnocobax IX MCHOJNb3yeTCd «KMI'HOBEHHOE» WU OECTPpOe
HaTpeBaHMe, IIpUMeHseMoe K JIOBYIMKe C XUIKMM a30TOM, MCIIOJbL3yeMon
B crocobe I'X, Opu KOTOPOM BHIOEJAETCHA MHOTO, OOJBLUMHCTBO WMJM, IIO
CyleCcTRBY, BCe Ta3H, I[IOoINaBliMe B JIOBYWKY C XUIOIKKMM as30ToM. CIOCOOH
I'X Taxxe TpedyonT, UYTOOH BCe aHaJM3UPYEeMHe T'a3hk [IOCTyIaJM B cpely
I'X OIOHOBpPEeMeHHO, HalpuMep, B JIOBYIKY, €CJM OHa MCIOJb3YyeTCHaS B
2TOM  crocobe, [IoUTHU OIOHOBPEMEHHO, MIOCKOJIBKY  HaJuuue BCex
AHAJIM3UPYEMEIX Ta30B OIJHOBPEMEHHO HeoOXomomMMo IOJg D0PeKTUBHOTO
BHIIOJIHEHUSA TakKMX aHaJIUTUUeCKUX CIHOoCOOOB. OTKM OTpaHMUYeHMHa, Kak
nIpaBuUIo, He TpebyoTCA (nnm He )KeJlaTeJIbHH ) oJs crioco6oB
n300peTeHnsa, OIMCAHHHX B IOaHHOM JIOKYMeHTe, M, KaK OIMNCaHO B
IPpYIMX MecTax B IaHHOM IOKYMeHTe, IIOCTEeIlleHHHEM HarlpeB JOBYIKU C
XKUIKMM a30TOM B TeueHMe O0oJiee TIMIPONOJIKMTEJIBHOTO IIepruola BPEeMeHU
oJs oBecrnieueHnd IpencKas3yeMoro BEIIEJIEHU S YJIOBJIEHHEIX Ta30B
aBJgeTcd OOmMMM  acleKToM CIocoB®oB B COOTBETCTBUMM C  JaHHBEM
nz3obpeTeHMeM, KOTOPHE BKJIOUYAKT JIOBYNKY, TaKylKw kKak JOByIKa C
KUIKMM a30ToM. KpoMe ToOTro, 3TO0 MCKIKUaeT HeOoOXOOMMOCTE JIOOTO
BMIa pasleJleHMa T'a30B, KPOMe HalpeBaHWUA JIOBYNKM C XUIKMM a30TOM
B BTHUX aclekTax uz3obpeTeHuda. TakuM oOpas30oM, B OPpyI'OM aclleKTe
n3obpeTeHms B n3o00peTeHUn OTCYTCTBYET KakoV—Jubo 2Tarl

MOJ'IeKYJ'IFlpHOﬁ ceJieKunm1, TakoM Kak MOJIERYJIAPHaAd IOUCTUMIIJIAOVMA WJIN
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IIOJOBHHM crnoco®, BHIIOJHAEMHM Ha BellecTBax, IIOIJeXallMx aHalu3ly B
OaHHOM criocobe.

[0131] B HeKOTOPHX aclekKTax OTHOCUTEJILHO BHEHCOKUM BaKyyM
MOXeT OBTEL [IpMUMMeHeH K JIOBYIIKE WMJIM IIPMMeHeH B YCTPOMCTBe WM
cucTeMe, MCIOJL3YyeMOM mOJId pealu3auuyM crnocoba B COOTBETCTBUM C
OaHHBEM M300pEeTEHNEM, TakKk UYTO JIOBYIIKA HaxXOOUTCHd B YCJIOBMAX
BaKyyMa B TeUeHMe HeKOTOpOoTI'o Ilepuola BpeMeHM. Hamnpumep, B
HEKOTOPEX Cllydyasax, Korma K ofpasly I[IPpUMEHSeTCd OTHOCUTEJIBHO
BHICOKMM BakKyyM, D2TOT BakKyyM TaKXe MOXeT IPMMEeHATLCA uepes Ipyrue
yacTM CHUCTEeMBl, BKJIOUasa JOBYIKY. B »OpyrMx aclekTax Ccrnocodt B
KauecTBe IOOIOJIHUTEJIEHOTO WJIM aJIbTEPHATHMBHOIT'O BapuaHTa BKJKOUAET B
ceb4d crioco®, B KOTOPOM IprUMeHIgeTCHa BakyyM OJid 3axeaTa
HEKOHIEHCUPYEMBIX Tas30B u nIpenoTBpalleHU A BCTYILJIEHUA TaxKkoTo
MaTepraJyla B KOHTAKT C JOBYMKOM (MJAM IO MeHbIelM Mepe, IO
CYIECTRY, IJA OOCTWXEHMS TaKOT'O COCTOSHUA) .

[0132] B onpeleJIe HHEIX acriexkrax, HalpuMep, KoIga
OTHOCUTEJILHO BECOKMM BaKyyM IIPMMeHSeTCsa K JIOBYIIKE MM B CUCTEME,
Tak UYWTO B JIOBYIIKE B TeueHMe HeKOTOPpOIo BpPeMeHM IIPUCYTCTBYET
BaKyyM, MOXeT OHTb BHIOIOHBEIM I[IPOOOJIKATH YCUIMBATE Cpeny WK
YCTPOMCTBO JIOBYIIKM C IIOMOILI JoBoe BemecTBa, MCIOJIbL3YEeMOI'O MOJId
yJaBJIMBaHUA 1LeJIeBEIX TI'al30B, TakK, UYTOOH TI'al3k, KOTOPEE MOIJIM O
Jerko/6es3 TpyOa BHCBOOOXIATHCS M3 JIOBYIKM, I[IO-INpeXHeMy OBUIM B
KOHTakKTe C JOBYmKOM. HamopuMmep, B clydae JOBYIKK C XUIKKMM as30TOM
crnoco® MOXeT BKJIOUATE B ceO0sa HEeNpepHBHOe IIoady XMIKOT'O asoTa B
JIOBVYIIKY npu HaJUuum YCIJIOBUM BaKyyMa, UTOOH YIEPXMBATH
npeIcTaBJAKIee MHTEepeC BEemMecTBO (HaOpuMMep, STaH, 2TWUJIeH U T.
o.), YJOBJeHHOe JIOBYIIKOM, IO Tex Iop, IIoKka OHO He OyIeT T'OTOBO K
BEHICBOOOXIEHNID IIpeacKasyeMbeM O0pa30M.

[0133] HOpyruM »OeMcTBMEM, KOTOpOe MOXeT COCTaBJIATL UYacTb
criocof6O0B B COOTBETCTBUM C JaHHBEM WU300peTeHMeM, HGBJSETCS D>DTall
BHIEJIEHU A AJIMKBOTH U3 oBpa3z3iua. OBBIYUHO, Kak TOJIBKO Tas3H
cobupanTcsa n3 obpaslla nud obpa30BaHMA AJUMKBOTH, 5BTY aJIUKBOTY
MOXHO 3aTeM BHIOEJUTbH u3 obpaslla, TaK 4YTO OCTaBmMafdACcd dYacThb
aHaJiMza crocoba MJIM II0 MeHblIlel Mepe STOT STal MJIM YacTb crnocoba
oCymecCcTBJIAETCA Ha allMkBoTe 0e3 majlbHeMmero cbopa Tral3a M3 obpa3z3la

IOJI4 céopa HacToAme aJIMKBOTH (Mn, ecJamM BTO KOHEeUHad aJIMKBOTa
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WIn TOJILKO oTHmeNbHas aJlMKBOTa cobupaeTca  1OJ4 KOHKPETHOTO
npuMeHeHUa crocofa) . TaHHEM CcIoco® BHIOEJEeHMS MOXeT OBITHL BEHIIOJIHEH
10 MHOTMM TIIpPMUMHaAM M C MCHOJIbL30BaHMeM JOOTOo IOOXOOAMeITO
criocoba. Korma ycCcTpoMCTBa B COOTBETCTBUM C IaHHHM M300peTeHMneM,
OINMCcaHHHEe B IpyT’'OM MecTe B IOaHHOM »OOKYMeHTe, MCIOJb3YITCHd,
HaopuMep, IOpM pealu3aluuy crnocoda MoxeT OBTH 3aleiCTBOBAH OIOMH
uam 0OoJiee KJallaHOB, UYTO TIPUMBOOMT K BHOESJEHMIO I'a3a aJIMKBOTH U3
obpasua. Crnoco® B KaueCTBe OOINOJHUTEJILHOTO WIM aJlbTepHaTUBHOTO
BapMaHTa MOXEeT BKJIOUATL B cebd sTal M30JSUUM YJIOBJIEHHEIX I'a30B OT
OOCTylNa K IPYI'MM KOMIIOHEHTaM YCTPOMCTBa WMJIM CUCTEME, B KOTOPOMU
HaxXoOOMUTCHA JOBYIKa. HanopuMmep, ecau cCHoco® BHIIOJHAETCS C IIOMOIBLIO
YCTPOMCTBA B COOTBEeTCTBUU C IOaHHHEM M300peTeHMreM, KOTOopoe
COOEPXUT (a) vVyCcTpoMCTBO mOJsa YyIOepxXaHus obpa3la, (b) Ta30BYI0
JIOBYWKY ¥ (C) MaCC-CIEeKTPOMETpP, CHoco® oOHUHO OyIoeT BKJIOUATHL B
cebda DTanl U30JUPOBAHMSA T'a30BOM JIOBYMKM KakK OT YCTPOMCTBA MOJId
yIoepXxaHusa ofpas3lla, TaK M OT MacCC-CIeKTpOMeTpa B TeueHMe OIHOTO
unm 0oJiee IIepMOIOB BPEMEHM (HaIpUMEpP, WM30JMPOBaHME JIOBYUWKM OT
o0pasloB IIocJle HOCTaTOUHOTO IepMuMoma BpeMeHr W/uiM I[IpUMeHeHUe
YCJIOBUM, HeOo®XOoIMMEIX mIJig cbdopa Tas30B wu3 obdpasla, a Takxe
MN30JIMPOBaHMe MacCc—CIIeKTpoMeTpa, IIoKa He HacTalJlo BpeMs BHIIYCKATb
Tasbl M3 JIOBYINKM B HeI'O OJII aHajlusza) .

[0134] B acnexkTax mMu300peTeHMA, B KOTOPHX OIMH WM O0oJiee
T'as’0B, BHIIYIEHHEX U3 obpaslla, [IOoIBepralT BO3IEMCTBUIL JIOBYIKM IJIS
oBpasoBaHUA  aJIMKBOTHI, crioco® OOHUHO BKJIOUAET B cebg »mTan
BHIOEJIeHM S JIeTyuMX BeleCTB M3 aJIMKBOTH B BMIE BHIOEJIEHHHX JIOBYMKOM
Tals’0B B IOpelckas’syeMoM IIoCJIemoBaTeJIbHOCTM. Hamnpumep, ecqu obpasel
COCTOMT M3 OIOHOTO WM ©OoJee  OOJIOMKOB  BHOYPEHHOM  IIOPOIH,
IIOJIYUEHHHX Ha YydYacTKe HedTHIHOM  CKBAXMHEH, ras IoJydanT U3
0OJIOMKOB BHOYPEHHOM IMIOPOOHE JMOO IIacCCHMBHO, JMOO NOyTeM IIPUIIOXEHUS
OOHOM wmJIM OoJlee CUJI, TakMUx KaK MexXaHMuecKoe pas3pylleHre u/UJIU
IpuMeHeHUS OIHOTO MM 0oJiee BakKyyMHHX OaBJIeHMM K ofpas3lny, a
3aTeM MOOBepTralnT BO3OEMCTBMI JIOBYIKM, TaKOM KaK JOBYMKAa C XUIOKMM
azoToM. BoJkmlasg dYacTb Ta3a u3 o00pa3loB 0OJOMKOB BHOYpPeHHOM
[IOPOOE BymeT yJIOBJIEeHA JIOBYIIKOM . IIpegocTaBJIeHKE JIOBYIIKE
BOBMOXHOCTM HarpeBaTbCcsa JuOO HaccuBHO, Jmbo, uTo 00Jee TUIMUHO,

IIyTeM IIpAMOTO MJin KOCBEHHOTI'O BO3IOEMCTBUS TellJla Ha JIOBYIKY ,
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[IO3BOJIUT JIETYUMM BENECTBaM B T'a3e, KOTOPHE 3aMep3JiM B JOBYIIKE,
BHICBOOOXIIATHLCA IPelCKa3lyeMeM o0pasoM.

[0135] «llpemcka3yeMHil oOpa3» oO3HauaeT, UYTO BemecTBa, TakKue
KaK OTHEJIEHEE JIeTyuMe T'a3k WJIM CMEeCUM WIM OpyI'Me BMUIOBE JIeTYydMX
T'a30B, BHCBOOOXIAKWTCS M3 JIOBYIKM TakumM oO0pa30oM, UYTO, €eCJM T'a3H
IIPUCYTCTBYIOT, MX BHCBOOOXIEHME MOXeT OHTH [IpelcKa3aHO I[10 BPEeMEHU
/WA  COCTOSHMIO MX BHCBOOOXIeHMS. Hamopumep, B OIHOM acIeKTe
openckasyeMel ofpas o3HauaeT, UYTO pa3HBE BUIOE BHCBOOOXIAITCS B
3aBUCHMMOCTHM OT BpPeMeHM. BO MHOT'MX aclleKTaxX BECBOOOXIEHNE BUIOB
MOXeT IIePeKpPHBaTh BHCBOOOXIEHME IPYIMX BUIOB, TaK UTO, HaIPMUMEDP,
MOXET MMEThL MEeCTO IIePBHM I[IepMOl BECBOOOXIEeHMS ONHOTO WM OoJiee
[IEPBHIX BUIOB (HanpuMep, BoJiee JIETKUX VIV BoJiee JIeTYyUmMx
coenuHeHUM) , BTOPOM¥ IIepMOod, 3a KOTOPHM MIPOMUCXOOMUT BHCBODOXIEHMUE
OOHOTO MaM O00Jiee BTOPHX BUIOER (HalpuMmep, OoJjiee TAXKEJHX WMJIM MeHee
JIeTyumx COeIMHEeHUN) , u IIPOMEXY TOUHHIM rnepuon, 3a KOTOPHIM
BEICBOOOXIOAKTCA KaK OOUH MWK ©OoJiee IIepBEX BUIOB, TakK ¥ OIOUH WK
foJjilee BTOPHX BUIOOB. BO MHOI'MX acllekTax OyIOeT HeCKOJIbBKO TakKuUx
[IepmuoIoB u [IPOMEXY TOUHEBIX [epuonos. OmHakxo [IepPUOOH u
IIPOMEXYTOUHEEe I[IepMOoIH MOT'yT (QOPMMPOBATH IIpeldckasyeMyl CXemy
BHICBOOOXIEeHMA, Tak UTO, eCJIM OXMIaeMbHe COeIMHEHMS IPUCYTCTBYIT B
obpaslie, oyoeT M3BECTHO, yTo OHU oyoyT BHICBOOOXIOATHLCHA B
onperneJyIeHHLM IIepMOon BPpeMeHM U/MWiIXM OpY OIPpYMMeHeHUM OoIpelelIeHHOTO
YCJIOBUA.

[0136] Ha @mpyroM sTamne crHoco®oB B COOTBETCTBUMM C JaHHBEM
nz3obpeTeHMeM B KaueCcTBe OOMNOJHUTEJILHOTO WJIM aJIb TEPHATHMBHOTO
BapMaHTa aHaJIM3UPYIT T'a3H, KOTOPEE HEINOCPEeICTBEHHO BHIOEJIARTCH M3
oBpasloE, OBOBIUHO rnocjse IPUIIOXEHU I DHepPIUA K rasy, oI
pacmernJjeHusa (pas3JIoOXeHMsa) BemMecTB B Ta3e, IIpeBpamas TeM CaMbBM
JeTyuMe BemecTBa B Ta3e B I1IeJIEBEHE BemecTBa OJIS aHaJlM3a.
HanpuMmep, Tako¥ crnoco® B COOTBETCTBUM C HOaHHBEIM M300peTeHMeM
MOXeT BKJIOUATL B Ccebsa oTdOop obweMa oO0paslla, TaKoTo KakK OOJIOMKU
BHOYPEHHOM IOPpOIH, HeoOsg3aTeJIbHOe IMNIPMJIOXeHMVe OIHOM MM ©BoJjee CUJl
K ofbOpasly, 4YTOOB BHCBOOOOIMTE OIMH WJIM O0Jiee DHIOOT'EHHHX JeTyudMXx
Ta30B (Takmx Kak MypaBbMHaS KMCJIOTa, YKCYCHasd KMCJIOTa,
YTJIEKMCIIOTa VI opyras opraHMUecKasd KMcJoTa) , IIPMMEeHEHNE

VMCTOUHMKa SHepI'n K JIeTYy4dVIM I'a3aM, UTOOH pracmeliliThb JieTydre
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BemecTBa Ha OIOHO wmIM 0oJiee 1LeJIeBHX COeOMHEeHUM (TakMx Kak
MOHOOKCHI ynJiepona) , u aHajms3 11eJIeBHIX COoeIVMHEeHUN, UyTOOH
OTIPENENIUTE, IPUCYTCTBOBaJIM JIM DHIOTEHHBE JIeTyudMe  BEIOECTBa,
ocoBeHHO ecmn IPpUCYTCTBUE TaKUx SHIOOT &€HHHX BeleCcTB
CBUIETEJbLCTBYET O HaJlWMuuMM HedTM WIM IPpyToTo MaTepuala, KOTOPHM
ABJISETCH XeJlaTeJIbHEM. B Takumx crnocobax IOIpM HeoOXOOMMOCTM He
IIPOBOOMTCSA yJlaBJIMBaHUeE rasa n/ N He NpMMeHSIeTCA Macc-
CIIeKTpOMeTPMSa WJIM HOoOOoOHBWM crnocob. OSToT achoekT u30odpeTeHUA
oBecrieurBaeT IIPOCTEE CIOCOOH, KOTOPEE MOI'yT OBTH JIET'KO BHIIOJIHEHE
C OTpaHMUYeHHHM  KOJMUYeCcTBOM obopydooBaHMUA, B TO xe BpeMsa
obecrneurBas HOOCTATOUHHM IIOKa3aTeJlb TOI'0, UYTO HedTh MIM Ipyroe
LeJIeBOe BEIeCTBO HaAXOOMTCHA B COOTBETCTBYKIEM ILJlacTe, CBA3AHHOM C
oBpas3loM.

[0137] KomMuecTBO BHEPIUM, KOTOPOE IOOJIKHO OBTE IPUJIIOKEHO,
MOXeT OHTbH JIHOOEM MNOOXOOAMUM KOJUUECTBOM DHEPTUM U/UJIM CUJIE  IJId
pacllellJIeHUA JIeTYyUuuxX BelleCTB Ha LieJIeBhle BelleCcTBa. B OIOHOM acIleKTe
U300peTeHMe BKJOUYaeT IIofauy Telja I[IpM TeMmraepaType okojo 400°C
WM BHIIe WM OPYTOM TeMIepaType WIM B YCJOBUAX, MIPUTOOHHX IJA
TOTO, UTOOH PAaCHElMTh MYPaBbBMHYI KUCJIOTY, YIJIEKMUCJIOTY WMJIM U TO U
opyroe (B OIHOM aclleKkTe, TOJIbKO YIJIEKMCJIOTY) Ha OIMH wMiIu ©OoJee
UX KOMIIOHEHTOB, HalIpuMep B BUIe MOHOOKCHIa YyIvlepoma W/WUiu
IOVMOoKCHUIOa yIUlepoma. B IOpyI'OM aclIeKTe CIocoO BKJoUaeT B celd
IpuMeHeHMe BakyyMa K ofOpasly, dYTOOHB IIOMOYbL MWMJIM CIPaBUTBCA C
paclmeljleHreM SHIOTeHHHX JIeTyuMx BemecTB Ha IlLeJleBoM (Ke) ras3 (H) .
BakyyMHEE YCJIOBMS, OINMCAHHEIE B IOPYI'OM MecTe B IaHHOM IOKYMeHTe,
OBUIM CBS3aHH C TaKMM paclellJleHMeM SHIOTEeHHHBX I'a30B M MOTYT Takxe
IPMMeHATBCS B DSTOM AaclekTe. B eme OOHOM acllekTe Mu300peTeHMEe B
KauecTBe IOOIOJHUTEJBHOTO WJIM aJIbTEPHATHMBHOTO BapMaHTa BKJKUAeT B
cebBsd KOHTaKT obpaslla ¢ OIOHVMM WMIM O00Jiee XUMHUUECKVMHU BelleCcTBaMu,
KOTOPHE IIOMOT AT B BHIOEJEHMM I1eJIEBHX I'a30B M3 SHIOTEHHEX I'a30B,
HaopyMep IOIpMMeHeHMe Oocylallero BemecTBa. JJpyTo¥ acleKT BRJIUAEeT
B cefd INpUMeHeHMe M3IJIYUEeHMSd, TaKoT'O KaK MMKPOBOJIHE, k oOpa3uy,
UTOOHE COONEMCTBOBATEL pPAaCIellJIEeHMID SHIOTEeHHHX I'a30B.

[0138] CriocoBEl B COOTBETCTBUMM C JIaHHBM M300peTeHMeM TakKxe
BKJIOU AT B cebsa 3Tar aHaln3a Ta30B, oBpa3zyrnmmxCcs VI

BEIOCJIAKINNMXCA PasJIMYHEMI criocobamm (HaanMep, BEIODESJIAMMXCA C
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[IOMOWEBK JIOBYIIKM T'a30B WJIM PAacCHellJIEHHEX TI'a30B, o00pa30BaBIMXCH
TOT'oa, KOoT'Da He BHIIOJHAETCH YyJaBJIMBaHMe), UYTOOH OIPEeNesIuTh,
IIPUCYTCTBYIT JIM [PencTaBJISgnIMe MWHTEepeC BelecTBa B IJlacTe WM
MaTepualse, M3 KOTOpoTo OvUI O0TOOpaH obpasell MIM C KOTOPHM OBLI
cBa3aH obpasell. JiOOM HOOXOOAMMM TUII aHaJM3a MOXeT OBTHL IpUMeHeH
K TakuMM TaszsaM, u Jgobad [noaxondamad KoMOMHalMad CIOCOOOB TakKxe
MOXeT OHTBH [IPMMEeHeHa, E€CJM 3TO XeJlaTeJIbHO M BO3MOXHO.

[0139] [IpennouyTUTeJIbHEM acIIeKT criocoboB n3o0bpeTeHnd,
OTIMCaHHEBIX B OaHHOM OOKYMEHTE, BKJIOUAET [IpMMeHEeHNE Macc-—
CIIEKTPOMETPUUECKOTO aHaliM3a K BHIOEJIEHHBM I'a3aM. B 3TOM OTHOIEHUU
MOXET OBITE MCIIOJIL30BaH Jodon OO X O AN crioco® Macc-—
CIIEKTPOMETPUN .

[0140] IlpM BHIIOJHEHUM Ha [OpakKTUKe WU300peTeHMdA CIocob Macc—
CIIEKTPOMETPMUM  OOBHUHO  BHOUpawT Tak, UyTOOE OH [NOOXOIOWJI  OJid
UOEeHTUOUKALUNY OXUIOAEMEHX WJIM TpedOyeMEIX LeJIeBEX BelleCTB. Hamnpumep,
ecan TpedyeMoM 3amadel ABJAETCSA BHABJEHME TIIPUCYTCTBUA HedTAIHBIX
YTJIEBOIOPOHOOB U/WUIM OpTaHMUeCKMX KUCJIOT U/UIM HeopTaHUUeCKUX
ra3oB (HaopuMmep, H,S, 1Temma u CO,) B mJlaMax, IIOJIYYeHHBEIX U3
HebTaHOM CKBaXWHH, MaCC—CIIeKTPOMEeTP fymer BHIOpPaH u
DKCIIIyaTupyeTcsa TakuM o6pa30M, UYTO OH MOXeT MISHTUOULUUMPOBATH,
cpeIon mnOpoduero, JeTyuue Ta3H, TakMe KakK OKTaHH, HOHaHE U 0oJiee
KPYIIHEE YIJIEBOOOPOIE, KOTOPHE YyKa3HBalT Ha IIPUCYTCTBUEe HedTU B
TeoJIOTMYECKOM ILJlacTe, M3 KOTOPOTO IPOMCXOOAT  [JIaMH. Macc-
CIIEKTPOMETPUSA OBBUHO ABJIAeTCH NpelnoUYTUTeJIbHEM criocobowm,
I[IOCKOJIbKY OHa paboTaeT OHCTPO M ofeclleuMBaeT IIOJIE€3HBIM, IOIPOOHEM
YPOBEHD aHaJm3a. CymecTByeT MHOXECTBO YCTPOMCTB Macc-—
CIIEKTPOMETPUN, KOTOPHE MOTYT MCIOJBb30BaTbCHA IIPM  BHIIOJHEHUU
crioco6oB, BRJNOUAKIMX MacC-CIeKTpoMeTpuio. HanpuMmMep, KBaOpyIIOJbHLIM
MaCC—CIIeKTpoMeTp (aHaJlM3aTOpH OCTATOUHEX TI'a30B (AQOI')) 4BJIAKOTCSH
JETKOOOCTYIIHEMY YCTPOMCTBaMM, KOTOPHEE MOTYT IMIOOXOIUTL IJIS MHOTHUX
crioco0oOB, OIMCaHHHX B JaHHOM IOKyYMeHTe. BpeMda pacOpoCTpaHeHUS B
Macc-CIIeKTpoMeTpax, KOoTopee obeclneurBalnT OHCTPHEM aHaJlM3, Takxe
MOXeT OBThE TIOOXOIOAMMM BO MHOTUX CJIydasaxX. B HeKOTOPHX CJydasax
MOTYT TakXe MCIOJb30BaThbCad 0oJiee CJIOXHHE CHCTEMH, TakKue Kak
MaCcC—CIeKTPOMeTp/MacCc—ClIeKTPOMETP (DBoOVIHOM Macc-

CIIeKTpOMeTp/ TPOMHOM KBaipaTop), ¥ OHM MOTYT OHTbL IIOJI@3HE IJId
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OoJiee 2POeKTUBHOTO pa3hOelJIeHUsa BeleCTB C MaccaMu, KOTOPHE [IOXOXU
Ha IOpyI'Me BelleCTBa, KOTOPHE MOIYT IIPUCYTCTBOBATEH.

[0141] OmHakO MaCC-CIEeKTpOMeTpMsa He [4BJideTcsda o0d4d3aTelibHEM
KOMIIOHEHTOM MU300peTeHMsa, TaK KakK »OpyI'Me aHaJluTUUYeCcKMe CIOCOOH
MOTYT MCIIOJIE30BATLCA OJA aHajmM3a o0pa3lLloB B COOTBeTCTBUM C
n306peTeHreM. ODHapyXeHMe MeTOOOM MOHM3alLUM IIJlaMeHeM MOXeT OHTHb
MCIIOJIE30BAHO IOJIA aHallM3a pPas3JIMYHEIX BUIOB YyIJIEBOHOPOLOB. I'asoBad

xpomaTorpa@MH B KauecCTBe OOIIOJIHMTEJIEHOT'O nJin aJIbTEPHATMBHOI'O

BapMaHTa MOXeT OHITH VCIIOJIE30OBaHa IJIA aHaJlnmsa I'asoB B
OolipeneJIeHHEX aclleKTaxXx OJaHHOTO MBO@peTeHMﬂ. B KauecTee
OJOITIOJIHMTEJIEHOIT'O 2NNz aJIbTEPHATMBHOTI'O BaplaHTa MOXeT OBITH
BO3MOXHEBEIM aHaJln3 YIJIieBooopoaogoB C TTOMOIIEBIO MH@paKpaCHOﬁ

CIIEKTPOCKONIUMU MJIM KOMOMHALMOHHOM CIEeKTPOCKOIUN.

[0142] B mpyrux CcJydasgxX BMeCTO MaCC—CIEKTPOMETPUM MOTYT
MCIIOJIL30BaThCA ©OoJiee IMPOCTHE CIHOCOOH WMJIM TakKue CJIOXHEE CIOCOOH,
Kak Ta30Basa xXpoMaToIpadusd. B  BaXHHIX aclekTax Uu300peTeHud
n300peTeHUe BKJIKUaeT B cebd oOOHapyXeHMe o0O0pas30BaHMA LeJIeBHX
BelecTB, KOTOPHE BHCBOOOXKIDAITCIS M3 OPTaHUMUECKMX KUCIJIOT, TaKUx
Kak IOMOKCUI YyIJlepola WMJIM MOHOOKCUI YIJlepola, KOTOPHE MOTYT OHTH
oOHapyXeHE C  MCIOJIL30BaHMeM  OOBUHHX, KOMMEPUYECKM  OOCTYIIHBIX
YCTPOMCTB  ODHAPYXeHMS WMIM TexXHOJIOTMM B TaKMxX YCTPOMCTBAaX.
HanpuMmep, cOpoc »DaBJIeHMS MOXeT B KaueCTBe OOIMIOJIHMUTEJILHOTO WMJIU
aJIbTepHaTUBHOTO BapMaHTa MCIOJL30BaTLCS B KauecTBe MHIMKATOPa B
HeKOTOpPHX cIocoBax. BoOoeJleHMe BOIOH MOXHO IIPOCTO UM3MEPUTL C
IIOMOIBI0 MBMEPUTEJIS BJAXHOCTM, a B KauecTBe OOIOJIHMTEJILHOTO WJIU
aJIbTepHaTUBHOTO BapMaHTa OHO MOXeT IPpeldOoCTaBUTL COOTBETCTBYIOIYIO
MHOOPMALIMIO B OIIpedeJIeHHHX acllekTax M300peTeHUusd.

[0143] XoTa cronocoOH B COOTBETCTBUMM C IaHHHM W300peTeHVEM
MOTYT OHBTbH  BHIIOJHEHH C PAa3JMUHEIMKM [IOOXOIaMu, B HEeKOTOPHX
acrekTax CIocoBe MOTYT xXapaKTepu3oBaThbCcda DTallaMM, KOTOpHEe He
BHIIOJIHAKTCH, n/miam KOMIIOHEHTaMM, KOTOpPHIEe OTCYTCTBYIOT B
YCTPOMCTBE WMJIM CHUCTeMe B COOTBETCTBUM C MHOaHHBEIM M300peTeHMeM.
HanpuMep, OIMH acldekKT U300peTeHUS XapaKTepu3yeTcsa OTCYTCTBUEM
KakoTo—Judo sTamna TasoBOM XpoMaToTrpadum B crocobe (nnm,
COOTBEeTCTBEHHO, OTCYTCTBUEM TakKoI'o YCTPOMCTBAa/KOMIIOHEHTA B

cucTeMe/yCTPOMCTBE B COOTBETCTBMM C IaHHBEM M300peTeHmeM) . pyTue
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2Tarkl, KOTOPHE MOTYT OHTB MCKJIKUEHH W3 CIOCODOB B COOTBETCTBUU C
IOaHHEIM KM300peTeHMeM, BKJUalT B cebsa MHOpaKpaCHHM CIeKTpaJlbHEMN
aHam3. IIOHATHO, YTO B 1LE&JIOM IIPMHLMUIIE, OINMCaHHHE B JaHHOM
OOKYMeHTe B OTHOIIeHUN criocofoB B COOTBETCTBUU C IaHHBM
nzobpeTeHreM, OyOyT HesaBHHM o0pa30M IIepeHeCeHH Ha YCTPOMCTBa U
CHUCTeMEL B COOTBETCTBMM C IOaHHBEM M300peTeHMeM, TaK UTO »OaHHOe
onMcaHMe TakKxXe cJelyeT MCTOJKOBHBATE KaK pPacCKpHBaKlee YyCTPOMCTBA
M CHUCTeMBl, He oOJjlamanire QyHKUMAMY MHOPAKPACHOTO M3JIYUeHUId.

[0144] B acnexkTax wu300peTeHUdg, B KOTOPHEX MCIOJbL3YyeTCHd
JIOByIIKA, IOPpYyTMM HeoOd3aTeJIbHEIM 5STaloM crnocoba B COOTBETCTBUM C
OaHHBEIM M300peTeHMeM ABJgeTcd CcOoOp ¥ aHalM3 HEeKOHIOEeHCUPYEMBIX
TasoB (TO ecTb TIT'a30B, KOTOpPEHE He OYyOyT KOHIOEHCHUPOBATLCHA U
HaIeXHO CBA3HBATLCS C JIOBYMKOW U/WUIM OPYyTMMM MaTepuajlaMid U3
obpasua) («HKI'»). B HEKOTOPHX aclekKTax I[IpPMMEHeHMe OIHOTO WU
BoJjlee IOpyI'MX DBTaloB crocoba MOXeT TeHepupoBaTh MaTepMalldl,
KOTOpHE He OYyIOYyT CBABHBATLCS C T'a30BOM JIOBYmMKOM. Hamnpumep, KoTIoa
UCIIOJNIL3YeTCH rasoBagd JIOBYIIKA c KUOKUM asoToM, HEKOTOPEHEe
MaTepuaJiel MOTYT OBTH He CJMIIKOM JIeTYUVMMM W/WUIM HEeKOTOpHEe TI'as3H
MOTYT He CBA3HBATLCA C JIOBYMKOM WMJIM IIO MeHbIeM Mepe He
CBASHBATLCA C JIOBYIKOM IIOJIHOCTBIO MJIM He CBSA3HBATLCS C JIOBYMKOM B
IOCTAaTOUHOM Mepe, UTOOH yKasaTh TOUHOE KOJUUECTBO MaTepualla WIn
Ke BoOOme VYyKal3aTk Ha HaluuMe MaTepuajla B 2 obpa3ue. B  Takux
ciydadgax Ccrnocof MoOXeT BKJIOUATE B Ccebd CcBOOp HEKOHIEeHCUPYEMEBIX
MaTepuaJloB M/MIXM He CBS3HBalMUXCId ITa30B. D9TUM MaTepraJE MOTYT
OBITE CcOOpaHH, HaIPpMMep, OYTeM IPpMMeHeHMda crocoba cbopa, UYUTOOH
BHIOEJINTH Takom MaTepual IoJis MOCJIeOYRIETO aHanza. Mpun
MCIIOJIE30BAHUNM YCTPOMCTB B COOTBETCTBUM C IJaHHEM M300peTeHreM
YCTPOMCTBO MOXET COIOepXaThb MexaHu3M OJa cdopa Takux MaTeprualioB
TakuM 00pasoM, KOTOPHM M30JMPYeT MX OT OCTaJIbHOT'O MaTepuala,
NoojieXxamero aHalu3y. BakyyM MOXHO [IPMMEeHATH K Ta3aM, KOTOPHe He
CBA3aHE C JIOBYIKOM, HalpuMep, IJsa cbopa Takux Ta30B. B wuieale
Takue Ta3e U30JIUPYITCSA u YIIaBJIUBAKTC A B KOHTelHepe VI
CTPYKTYpPe, BHIIOJHAKMEN OYHKINMIO KOHTelMHepa B YCTPOMCTBe, a 3aTeM
BEIDOPOUHO IMOOBEepTamnTCcd aHaln3y OO WM [IOCJe aHalM3a VYJIOBJIEeHHBIX
razoB. B  HeKOTOPHX acliekTax MaTepualJ HKI' MoxeT OpenCcTaBJIATEH

cofboy cJMmKoM OoJIblIoe KOJMUYECTBO MOJIS aHaJn3a, M crnocod oOymer
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BKJIKUATE B Ccebg 3Tall OT'PaHMUYEHMSI KOJIMUeCTBa aHaJIUM3UMPYyeMOoTo
MaTepuasa HKD' u/MaM KOHTPOJIS CKOPOCTHM aHajlM3a MaTepuata HKI.

[0145] B HeKOTOpPHX aclleKTaxX CIOCOOH B COOTBETCTBMM C JIaHHBEM
n3obpeTeHMeM MOT'YT BKJKOUAThE B Ccebd BTal [DOBTOPEHUA pPa3JIMUHBIX
2TarioB criocoba. Hanpumep, B OIHOM acIrieKTe n3obpeTeHme
nIpenycMaTpUMBaeT CIioCcoOHl, BKJIOUaKIME LMKJII MHOTOKPAaTHOT'O
IPUJIOXEeHM S OOHOM wuiIn 0OoJiee CUJI K o060pas3ly, UYTOOH BH3BaTh WK
crioco6CTBOBATL BHOEJEHMIO JIeTyuux COoeIMHeHuM M3 obpasua. Takue
CIIOCOOE MOT'YT BKJIOUATE B CceB4d IIOBTOPHOE IIPMMEHEHMEe CWMJIE OIHOTO U
TOT'O Xe TuUlla WIM I[IPpMMeHeHMe OByX WM 0o0Jiee pPa3JIMUHBEX CWUJI WK
IIpMMeHeHMe CWUJIEL OOHOT'O M TOI'O Xe Tulla, HO B Pa3HOM KOJIMUeCTBe, C
Pa3HOM IIPOOOJIKUTEJILHOCTRI M T. 1O. HamopuMmep, B OIHOM acIleKTe
n3obpeTeHme openycMaTpMUBaeT CIIOCOOHL, B KOTOPHEIX BaKyyM
IpMMeHsgeTCcsda K ofpas3lly HEeCKOJIBKO pa3, IIpUM pPa3HBEX »OaBJIeHUAX, B
TeueHMe pPas3HHX I[IepUMOOOB BPEeMeHM WM C Yy4YeToOM M TOTO, U IpyIroro.
B HeKOTOpHX acllekTax TI'asH, KOTOPEHE, Kak oOXunoaeTcsHd, OyoyT
comepXxaTh  OIpeleJIeHHEe JleTyulMe  BelleCcTBa I[IpM BTOM  YCJOBUHU,
ABJIAKTCSA LeJIbIo OIOHOTO W doJiee AQHAJIUTUUECKUX CriocoBosB,
IPpMMEeHSEeMEIX Ha Ta3axX WM Ha VYJIOBJEHHEX TI'a3ax, I'eHepUpPpYyeMHX U3
BHIEJIEHHEIX M3 oOpaszlla T'al30B. Takme CIOCOOE OOBUHO TaKXe BKJIOUAT
B cefBsa HeCKOJIbBKO 5BTaloB YJaBJMBaHMA MHOXeCTBa aJIMKBOT TIasa,
TeHepUPYEMEIX IIYTEeM IIPMMEHEeHMSI MHOXeCTBa CWJI, BHIOEJEHMA TakKux
COOTBETCTBYKIIMX T'a30B M aHaJlM3a TaKMX BHIEJIEHHHX I'a30B, KOTOPHE
3aTeM MOXHO MCCJeIOoBaTh B KOMOMHaALMM, UYTOOH IIOJYUYMTH OPOQUIIBL OJIS
obpasiia.

[0146] AHaIM3 BelleCTB C IIOMOMBI CIIOCOOOB B COOTBETCTBUM C
OaHHBM n3obpeTeHUeEM MOXeT OHITH KauyeCTBEHHHM (onmpemeJieHue
HaJlMuKsg, a He KOJMUEeCTBa), KOJMUECTBEHHBEIM WMJIM M TaKuM, U IPpYyI'HUM.
CriocoBel B COOTBETCTBMM C HOaHHHEHM M300peTeHMeM, B  KOTOPHX
IPOUCXOIUT YJaBJIMBaHME ¥ TIIpPelCKa3yeMoe  BHIEJIEHMEe  YJIOBJIEHHHX
Tra30B, OCOOEHHO TIPUIONOHH IJIA KOJMUYEeCTBEHHOTO OlpenejieHusa. B
OIOHOM acriexKTe n3obpeTeHUe npenycMaTpuBaeT crioco6, KOTOPHM
Crioco0eH KOJIMUECTBEHHO OIPENeNIATE KOJMUEeCTBO OIOHOTO WM O0oJiee
JeTyumx  COeOMHeHUM, comepxamuxca B  oOpa3le. KonmmuecTBeHHAas
OlLlEHKa  MOXET OHITH BHIIOJIHEHa TIIyTEeM aHaJiM3a IIo CTaHIapTy.

HaanMep, MOXeT OBTH IIOJIYUYEeH CTaHIapT TI'asa C M3BeCTHEM oDBeMOM U
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M3BECTHEIM -OaBJIeHVMEM, ¥ oOpaszell MOXHO CPAaBHUTE C BTHMM CTaHIapTOM.
AHaJIOTMUYHO, KallJid XWIKOCTM M3BECTHOTO o0beMa M cCcoCcTaBa MOXeT
OBITE I[IpOaHaJM3MPpOBaHa C I[IOMOIBI MCIIOJB3yeMoI'o crocoba, a 3aTeM
[IOCPEeICTBOM pes3yJbTaTa (0B) o obpa3ly(aM) B CpPaBHEHMM C TaKUM
CTaHmapToM. CTaHIDapTHBE KOMIO3MLMM, Kak IpaBMJiOo, cocTodAT m3 HKIT,
TaKOT'O KaK a30T (HamopuMep, IO MeHbIleM Mepe O0koJIO 80% CocCTaBJIsAeT
a30T WMJIM II0 MeHbIleM Mepe oKoJIo 85%, 1o MeHbmer Mepe oOkoJo 90%
wiam  BoJiee  CcTaHIapTa COCTaBJIgeT as30T W/WwinM  MeTaH), [IpUYeM
HeOOJIbIIOEe OCTAaBlleeCsa KOJMUECTBO COLNEPXUT M3IBECTHOE KOJUUECTRBO
OOHOTO WK ©OoJiee YIUJIEBOOOPOLOB, KOTOPHe OyOyT BHEOEJATHCA U3
JIOBYIIKM IIPM pPa3JIMUHEIX TeMIepaTypax 1 obecrneurBaeT OBCTPHM aHaJn3
CTaHIapTHOT'O MaTepualsa. [IOCKOJIBKY CTaHOapTH He MOI'yT CcomepXaTbCsd
B MaTepualjle, TaKoM Kak o0OJIOMOK BHOYPEeHHOM IIOpPOIbl, CIIOCO0 MOXeT
BKJIOUATL B cefsg KOHTPOJL ob0beMa U/WUIM CKOPOCTM BHCBOOOXIESHUSI
aHaIM3UPYyeMOT O MaTepualsa (HalpuMep, C IIOMOWBI MIJIEL MM CyXallel'o
IPONYyCKHOTO KaHajla -OJ4 KOHTPOJIA I[IOTOKa MaTepualjsa ofbpasla K
aHaAJIUTUUYECKMM KOMIIOHEHTAaM CUCTEMH) .

[0147] CrnocoBel B COOTBETCTBUM C IaHHEM M300peTeHMeM MOITYyT
BKJIOUATE B cebd aHagu3 obpas3lla Ha HajluuMe OpIaHMUYeCKUMX KUCIOT
U/ YIJIEBONOPOHOOB C  aHaJM30M HaJluuMd OpTaHMUeCKUX  KUCJOT
(KOTOPHEIV OBOHUHO BHIIOJHAETCS IIYTeM aHaJM3a Ha HaJluuue IPpYIUx
11eJIEe BEIX BemeCcTB, TaKMX Kak MOHOOKCUI ynJepona, KOTOpPEHE
YKas3HBanT, UYTO TakMe OpTlaHMUeCKMe KMCJIOTH IPUCYTCTBYIT), KOTOPHE
OBBUHO TIPEeldllOUTUTEJIbHE WM BHOPAaHH, €CJM aHaJIM3UMPYyeTCd TOJBKO
OOHO M3 IOByX. TeM He MeHee, aHaJM3 YyIJIEBOOOPOILOB TaKXe MOXeT
OBITE BaXHBIM. Hamnopumep, aHalmM3 yoJjeonoponoe C5-Cl0 B oB0Opasle
MOXeT IIpeloCTaBUTL MHOopMalMid o000 BceM o0O0beMe HedTHM B IJIacTe,
KaK TOJIEKO OyIOeT yCTaHOBJEHO HaJMUMe HedTM IIYyTeM OlpelelJIeHUsd
IIEJIEBEIX BEMeCTB, KOTOPHE VYKa3EBalT Ha HaJuuMe OpTlaHWUYeCKUX
KMCJIOT, CBASAHHLEX C HedThHo (HaAIpuMep, MypaBbMHaAdg KUCJIOTa UM/UIU
YIUIeKMCJIOTa WM TOJIBKO  yIUIeKMcJIoTa). B Tex ciydadax, KoI'la
oOpasurl, W30JMPOBaHHEE B CKBaxXyHe WIM JOpyT'oM MecTe cbopa,
aHaJIU3UPYRTCA B paMrax criocoba B COOTBETCTBUU C OaHHBM
n300peTeHnEM, OaHHEE 00 yTJIeBOOOpOOax MOTYT HapaMywo
COOTBETCTBOBATE HaJMuMi HedTM B CBS3aHHOM ILJlacTe. B ciyuyae

CTApPEIX HEM3OJIMPOBAHHEIX O@paSLI,OB YIJIEeBOOOPOOE, BEPOATHO, CBASAHE
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TOJIBKO C  BKJOUeHMAMM  QJIOMIOB B  IIOPOIe, ¥  HaJlnumMe  OIOHUX
YIJIEBOOOPOOOB B TaKMX MaTepraJax MOXeT OBTh HeIOCTAaTOUHBM IJIS
TOUHOM MAOeHTUOMKALUM HaJIMuusa HedTM B paccMaTpMBaeMOM ILJlacTe.

[0148] B OODHOM acIekKTe aHaJIMTUUeCKMM CIIOCOO0 BKJIUaeT B cebd
aHaJIM3 KOJMUECTBa BOIOE B aHaJM3MPYEMEX T'a3ax (HalopuMep, TIas,
BHICBOOOXIEHHEM JIOBYMKOM, B crocobe, B KOTOPOM VJIABJIMBAKLTCHA U
BHIOEJIAITCA TI'a3H) . ABTOp U300peTeHMI HEOXMIaHHO OOHapyXwuJl, UYTO
BHICOKAa4 KOHIUEHTpaluMs BOOH (B T'eOJIOTMUECKOM MaTepuaje U/UIu B
oBpa3slie TakKoI'o MaTepuala) MOXeT OHTH VHIOIMKAaTOPOM
HepTeHaCHIMEeHHOCTH . He xeJjlas OHITH CB S 3aHHBEMU KaKoM—Jmnodo
KOHKPETHOM Teopuelr, aBTop u300peTeHMd IIoJlaraeT, UYTO OOHa WK
foJjlee OpPraHMUeCKUX KUCJIOT, TaKMX KaK YIJIEKKUCJIOTa, MypaBbuHasd
KMCJOoTa U/UIM YKCYyCHas KMKCJIOTa, KOTOPHE MIPUCYTCTBYIOT B OOJIOMKAaxX
BHIOYpPEHHOM IIOPOOEL NI obpasuax, OynoyT paspymaTrbCcsd npu
OCVYIIECTBJIEHUM OIpeNeJIeHHHX acIleKTOoB crocoba B COOTBETCTBUM C
OaHHBEM U300peTeHMeM, TeHepupyd TakuM obpasoM OoJiblle BOOBE, UYeM
OBBUHO IIPUCYTCTBYeT B oOpa3sle (HampuMep, ©3 aHaJlMz3a TakKux
0BJIOMKOB  BHOYPEHHOM TIIOPOIH IIyTeM M3BJIeUeHMS M3 HUX T'asa,
comepxamero JeTyudue COeIMHEeHUHd, yJlaBJIMBaHMA  TaKMxX Ta30B B
JIOBYIIKE C XUIKMM as30TOM, BHCBODOXIEHMS TaKMX I'al30B M3 JIOBYNKM C
XUIKMM a30TOM I[IpelcKazyeMeM ofpasoM, HalpuMep, IIyTeM YCKOPEHHOTO
HarpeBaHMA JIOBYIKM C XUIOIKMM a30TOM UM TIIPMMEeHeHMS K BEHEIOEJIEHHHM
razam MaCC—CIIeKTPOMEeTPUUECKOT O aHaamza) . OmHakKo B OIPYyTUX
acriekTax wu300peTeHUS IOpyI'Me COeIMHeHMsa, KpoMe BOOE, B KaudeCTBe
OOIOJIHUTEJILHOT O W aJIb TEPHATUBHOTO BapMaHTa NoOBepramnTCcH
aHaJM3y IOJA olleHkM obpa3la. 9TO OCODeHHO BEPHO, IIOCKOJIBKY IpyIue
opraHMuYecKMe KMCJIOTE, CBS3aHHEEe C ofOpaslaMy, MOT'YT HE BHIEJATH
BOIY .

[0149] B oIOHOM acrnekTe M300peTeHMSI OOHapyXeHUe U30BETKA
BOOH, CBA3aHHOM C of0pal3lloM, B KauecTBe IIoKa3aTejld YyIJIeBOINOPOIOB,
CBABAHHHX C He(TbKL, BHIIOJHAETCHS B YCJOBUAX, B KOTOPHX U3OBTOK
BOOHE, CBA3aHHOM C Hed@TAIHBIM COeIMHeHMeM, B o0pa3lle MOXeT OHTh
obHapyXeH M OTJMUeH OT IPpyIoM BOIH B OKpyXaomel cpele. Hamnpumep,
B acliekTax wu300peTeHMsa, B KOTOPHX JIOBYIKY C XMUIKMM a30TOM
UCIIOJIBE3YIOT B choocobe u/MiIM BCTpaMBamoT B YCTPOMCTBO/CUCTEMYy B

COOTBETCTBUMA C IJaHHEM MSO@peTeHMeM, BEITIOJIHAKT HabooneHne 3a
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BOOOM opu TeMIepaTtypax, KOTOpPHE HUXe, ueM Ipu OOBUHOM
BHICBODOOXIEeHUM BOIH. TakuMmM oBpa3oM, HalpuMep, B OIHOM acIlleKTe
criocof BKJKUaeT B ceB4d OOHapyXeHMe BONOHE [IPpM TeMIepaType, KkKoTopad
3HAUMTEJILEHO HIXE -55 TpanyCcoB 10 eJib CcHo (TemniepaTypa,
IpencTaBJdpmas IPUMMEPHO CcaMyld HU3KY TeMlIepaTypy, IIPpM KOTOopoun
OBLIUHO OXMIOaeTCH, UuTo BOIa BymeT BHICBODOXIATLCSA u
oOHapyXMBaTLCA), HalpuMep, TeMIepaType okoJo -—-70 TpamgyCcoB IIO
HedbCcHIO WM HWXEe (XOJIOOHee), OKoJjio —-80 Ipanycor o lelbcuUi WK
Huxe, okoJjio —100 r1panycoB 1o Iledbcuo WIM HWXe, okoJjio —-110
TpalycoB 1o ledbcuio MM HMXe, OKoJO —120 rpanycoB o LedbCcUi WK
HXKe WM IIpM eme O0o0Jiee HU3KKMX TeMlIepaTypax, Halpumep okoJjo -—-130
TpalycoB TIo lledbcuio WIM »Haxe okoJjio —-140 rmpamycoBR 1o leJsbcuo
(HanpuMep, oT okoJjio -100 rmpamycor mno Ilenbcuio npo okojgo —200
TpalycoB IO llelbCHIO, HalpuMep, OT OkoJio —120 rpanycos 1o leJbcumo
no okxoJio —-180 rpamycor 1o lejabcuio) . B s»KCOHepUMEHTax, I[IPOBOOMMEX
C CHUCTeMaMM B COOTBETCTBMM C HOaHHBEM M300peTeHMeM, TaKuMM Kak
cucrTeMa, IpMBeIeHHas B KadeCTBe IpuMMepa Ha oour. 1, BOoIa MOXeT
OHTE OOHapyXeHa TIIpPM BHOEJEHUM IOIpM TeMlIepaTypax okoJo —140
TpalyCcoB 1o leJIbcuio (TeMIlepaTypa, OBBIUHO CcBsA3aHHas c
IMKOM/BHOEJIEHMEeM  IMOKCUIAa yIJlepona) u npu BoJiee BRHICOKMX
TeMIeparypax (IpUCYTCTBYWIMX B CHCTeMe, KoI'Ia CHuCcTeMe IalT
HarpeThbCsa WM CHUCTeMy HaT'peBalT, IIPMMEeHSSI TeIlJIo OT HaTrpeBaTeJiel
B CHUCTeMe MWJIM K CHCTeMe), HO IIpu TeMIepaType Bomme -—-55 Ipamycor
no legbcuio. Kak OpaBwjio, oOHapyXeHMe BOOBL C IIOMOMBI MacCc-—
CIIEKTPOMETPUUECKOM CUCTEMH IPOUCXOOUT B TaKol cucreMme/yCcTpOoMCTBe
BO MHOXECTBEe Pa3JIMUHLEX I[IMKOB, CBSA3aHHHX C TaKMM I[IOBLIIEHMEM
TeMIlepaTyphl B IOMalas3oHe OT OkoJiIo —140 no ULedbcHi OO OKOJIO —55 IIo
HeJsibCcHUO. He orpaHnMumMBasch Kakov—Jmbo Teopuel, CUmMTanT, uTo
obHapyXeHMe BOIH B TakMX aHOMAaJIbHO XOJIOOHEIX VCJIOBMAX oTpaxaeT
pazpyileHre OpraHMUeCKMX KUCIJIOTHHX COeOVMHEeHUNM BO BpeMsa MM IIocJe
BHICBOOOXIOEHMS M3 JIOBYWKM U/WIM U3  BOIH, obpasoBaBmeyca B
pe3yJbTaTe pPa3JIOXeHMI0 KUCIJIOTH B pesyjbTaTe O¢(parMeHTaluM MOHOB
BCJIEOCTBME D2JIEKTPOHHOM OOMOAPIAMPOBKM B YCJIOBMAX BECOKOTO BakKyyMa
B Macc—CIeKTpoMeTpe. B JmboM cJyyae oOHapyXeHMe BOIOEH B TaKUX
HM3KOTEMIIEePaTypPHEX YCJIOBUAX, OCOOEHHO B CoOUeTaHuMM C YCJIOBMAMM,

KOTOPEE MOTWYT IIpmMBeCTM K PasJIOXEHNIO OPTraHMYEeCKHUX RMCJIOT,
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CBSA3aHHHX C ofpaslaMu, W/WIM Pa3pellMTh MX pPas3jIoXeHre, TaKMMU Kak
0OJIOMKM BHOYPEeHHOMW TIIOpPOIH, CBA3aHHEEe ¢ HedTAHBEIMM CKBaXuHaMM,
ABJISETCSH €elle OIHMM BaXHBIM aCIIeKTOM M300peTeHUtAd.

[0150] B ompeneJIeHHEIX aclrieKkTax, ecJm BHIEJIeHNE
(obpasoBaHMe) BOHIBE, BH3BaHHOE pPas3JIOKEeHMEM KUCJIOT, I[IPOMCXOOUT BO
BpeMsa WM TIIOCJIE BHIOEJIEHMSA KMUCJIOTH M3 JIOBYWKM C XUIKMM a30TOM,
TOI'Da 4YacThk BOIBE, HO OOHYHO MeHBIle, uYeM BCH BOIOa, CO3OaHHasd
KMCJIOTHHM pa3z3JiokeHreM, MOoXeT OHTb I[IOBTOPHO VJIOBJIEHA JIOBYIKOM
LN2, HO OCTaTOK 5STOM BHOBBL 00pas3soBaHHOM BOIH BHEHCBOOOXIAETCH U3
JIOBYIIKM ¥ IOoOOaeTcsd aHalu3y. [HOpyI'Me HeKOHIOeHCHpPYyeMble TI'as3H,
KOTOpHEe 00pas3yrnTcd B pe3yJibTaTe pPas3JIOKEeHUSI KUCIIOT, HalpUMep
MeTaH M3 YKCYCHOM KMUCJOTHEH M MOHOOKCHI YyIJlepona U3 MypPaBbMHOM
KMCJIOTH, OBHUHO He VYJlaBJIMBAKLTCA 00paTHO  JIOBYIIKOM, a, Kak
IpaBUJIO, TPAHCIOPTUPYITCS UM aHaJU3UMPYKTCHd B MacCC-CIeKTpoMeTpe
[IOCJIe BHIOEJIEHUSA KUCJIOTHE M3 JIOBYIIKHA.

[0151] OrmeJsieHre BOIH, BHIOEJUBIIEMCS M¥3 pPa3JIOXKEHUS KUCIJIOTH
13 OOHUHOM BOMOBE IIYTEeM BHIOEJIEHUS U3 JIOBYIMKM, HaIpUMep KPUOTEeHHOM
JIOBYIWKM, TaKOM Kak JIOBYmKa C KUMOKMM a30TOM, paHee He OHJIO
ONIMCAaHO IOPYTUMM aBTopaMu H300peTeHMulM, UM STO gBJIeHUe IIpelcTaBJligeT
cobom YHMKAaJIbHOE IpeuMyIecTBO IOAaHHOTO n300peTeHns. Kaxk
oBCcyXImaJIoCk B IOaHHOM IOOKYMeHTe, KapTUMPpOBaHME CBSA3AHHHX C He(ThI
M Ta30M KUCJIOT C MCIOJB30BaHMEM BOIOH M OPYI'MX MHIOMKATOPHEX
COeIMHEHUM ABJISeTCS YHUKAJLHOM O0COOEHHOCTBIO HOAaHHOTO M300peTeHUs
M UMeeT MHOXEeCTBO IMNPMMEHEeHMM OJId pasBedkM UM OOOHUM HedTM U Tasza.

[0152] B eme OOHOM acleKTe crnocod BkJoYaeT B cebsa aHalus3
comepXaHMsd BOIOH Ha OCHOoBe P,O0y B onHOM WM OoJiee ofbpasuax,
aHaJIM3MPYEMHX B paMkax crnocoba. I'az m3 obpa3la (kak OIpaBUIIO,
nocJje HarpeBaHUA, UTOOBH BEITECHUTD BOOY nu3 MIOPOIE oo
BHICBOOOXIEHMA Tasa) MOXeT OHThL IIepeMelleH BOKPYT/BHIIE YCTPOMCTEBA
MM KOHTeMHepa, comepxamero P,0s (Cc M3BeCTHEM BeCOM), a 3aTeM
MOXeT OHTHL M3MEPEH BeC IJIA OIpenesyIeHusa  KOJMYeCTBa  BOIH,
IpUcCyTCTBYIEen B obpaslie. Takue CIIOCOBOH MOTYT OBITH
IpeMyIIECTBEHHO BEIIOJIHEHH Ha BOIE BO BKIKUEHMAX OQIOUMIOB B paMKax
crmocofa B COOTBETCTEBMM C JaHHEM M300peTeHMeM, IIOCKOJBKY aHaJu3

BOIEl MOXeT OHETB SaTpyIHEH B KOHTEeKCTe aHaJIM3a BKJIIOUEHUMN (]_)J'IIOT/I,JIOB.
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[0153] B onHOM acriekTe crnocof BKJIOUaAeT B cebdg MCIOJBE30BaHUE
YTJIEBOOOPOOCOIEeRXAIMX BKJIIOUEHUMN IO IoB B KadyecTBe
OTPMUIATEJIBHOTO MHAMKATOPa HaJlnuMad HedTu. B HEKOTOPEX acleKTax
HaJmuune YTJIEBOOOPOOCOIepXalMX BKJIIOUEHUMN dironna ABJISETCSH
OTpMIATEJIEHEIM [IOKa3aTeJIeEM HaJuuusa HedTHM B MaTepualJie UM HaJIUdUsd
He®oJIBIIOTO KOJMUEeCTBa YIUIEBOOOPOICOoIepXalMx BKJIIUEeHUM QJouna,
OCOBEHHO HEINOCPEeOCTBEHHO IpWJIeTanlux, OOBHUHO II€PEeKPHBAKINMX, 3OHEH
OOMIILHEIX 3ajiexel HedTM, U Ta30XMIKOCTHHE BKJIIOUEHMS, Kak IpaBUJIO,
CBUIETEJLCTBYIOT O BHCOKOM BepOATHOCTM HaJIuuusa HedTM B MaTepuale.
TakoM aHaJlM3 MOXeT OBTE BKJIOUEH Kak 4YacTb CIoCcoB0oB mu30bpeTeHUd,
OIIMCaHHEX B IOaHHOM IOOKYMeHTe, UM caM 1o cebe IIpencTaBJIsgeT acIleKT
n300peTeHuAd. Taxkmm oBpasomM, HalpmuMep, n3obpeTeHMe
openycMaTpMBaeT CIHOCO0O KapTUPOBaHMA HedTeDOOBBAKIIMX 30H IIYyTeM
EOMHCTBEHHOTO WJIM B COUYEeTaHuM C OpyI'MMM croocobaMu MCCJIeOoBaHmsAa
KOJIMUeCTBa YIJIEBOOOPONCOIEpXalMX BRJIOUEeHUM OGJIOMIOB B MaTepuale U
omnpeneJyleHMs 30H, B KOTOPHX KOJUUECTBO BKJIOUEHUM YITJIEBOIOPOIHBEIX
dimoMOooB, CBA3AHHEIX C HedTh, OTHOCHUTEJIBHO HM3KOoe (MeHee UeM
okoJio 10% oT ofmero KoOJMUECTBa, HaIpUMep, MeHee uUeM OKOJIO 5% oT
ofmero KOoJMUeCTBa BRJIMOUEHUM OQJIOMIOBR B 30HaAX, CBS3aHHHX C BOIOM,
TakKMxX Kak BOIHad YacTb 23aJlexu) MIM He OOHapyXMBAaeMBIX B KaueCTRBe
30H, WMMeKIMX BECOKYK BEPOATHOCTHL IIPpelCTaBJIEHMS 30H OOOBUM HedTH.
KoHeuHo, »T0O He OTHOCHMTCHA K TIIOPOBHM QJouIaM (MMenmyMMCS B
HacTosAmee BpeMsa @QJIouIaM, IOIPUCYTCTBYIMM Ha OypoBOM ILjomamke),
KOTOPHE MOTYT OBTE [OIPOAHANM3UPOBAHE C IIOMOMBI OPYIMX aCIeKTOB
n300peTeHUAa.

[0154] B npyroM aclekTe u300peTeHUd CIOCOO BRJKUAeT B Ccebd
2Tarl aHaJmn3a BEICBOOOXIa eMBIX Ta30B Ha comepXaHue OMoKCHUIa
yIJlepoma. YIJIeKMCIHM Ta3, KkKak ¥ Boma, MOXeT OBTb IIOJIydeH B
pesyJbTaTe  pacHellJJeHUMS  OplaHMYecKUxX  KMUCJOT, comepXammuxcsa B
oBpaziue. B »OpyrMmx acHnekTax, 32TOoT'0 3Tala uszsberamwT, UYTO MOXET B
KauecTBe HOOIOJIHUTEJBHOTO WM aJIbTEPHATMBHOT'O BapMaHTa MMETH
MEeCTO B OTHOIMEHUM aHaJlM3a I'eHepPMPOBaHMA BOOBI. OTO CBS3aHO C TeM,
uro Joboe BEmEeCTBO, B YaAaCTHOCTM, IOMOKCUI yIJIepola, MOXHO CIIyTaTb
C IPpYyT'MMM MCTOUHMKAMM BEMEeCTBa, UYTO MOXET 3aTPYIOHUTE aHaln3. Tem
He MeHee, B OIpPeleJIeHHBX CJydasxX aHaJu3 »OIMOKCUIa YyIJlepolla B

aHaJIMSHMPYEMEIX TI'a3aX ABJIA€eTCA acCIIeKTOM ITaHHOTIO MSO@peTeHMH.
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[0155] B @Opyr'OM OTHOIMEHMM CIOCOOH B COOTBETCTBUM C JaHHBEM
nzobpeTeHreM MOTYT BKJOUATL B cebd aHaJlM3 aHaJlM3MPYEeMBX I'a30B Ha
HaJMuMe MOHOOKCHIAa VYIJIepola, KOTOPHM MOXeT YyKas3bBBaThb Ha HaJluuue
MYypPaBbMHOM KMCJOTH B of0pas3lue (4, TakuM o0pasoM, IoJie3eH IIpu
KapTUPOBaAHUM B0H »HobuuM HedTH) . MOHOOKCHUI YyIJiepoda MOXeT OHTH
obHapyXeH C IIOMONmbLI OOBUHEIX YCTPOMCTB IOJA OOHapyXeHMS MOHOOKCHUIA
yTJlepoma, KOTOPHE MMelTCd B Opodaxe, WM C IIOMOMbLI TEexXHOJIOTUM,
aHaJIOTMYHOM TOM, KOTOpas MCIOJbL3YyeTCsa B TakKMUX YCTPOMCTBax.
ObHapyXeHMe MOHOOKCHIAa yIUlepoda MOXeT OHTb MCIOJb30BaHO MOJIA
UISHTUOUKALIMYM SO0H »OOOHUM B CKBaXmuHe, TIIpMUEeM 3SOHH CKBaXMHEH,
CBA3aHHEe c OTHOCUTEJILHO BHICOKMM KOJIMUECTBOM MOHOOKCHIA
yIJlepoma, YKasHBalT Ha HaJluuue HedTM B TaKOoM 30He (HalopuMmep, Ha
omnpeneJyIeHHOM TJUIyOMHE CKBaXMHBE) . BHYTPM CKBaXMHB HaJMuMe OKOJIO
35% wim OBoJiee, HalpuMmep, okojio 50% wmiam 06oJiee OT MaKCHMaJIbHO
OOHapPYXMBAeMOTO KOJIMUeCTBa MOHOOKCHIA YyIUlepoa (KOTOpoe MOXeT
OHTL YCTaHOBJIeHO kak 100%), o0OBUHO YyKa3HBaeT Ha KOJIUMUeCTRBO
YTJIEKUCJIOTH U/UJIM  MyPaBBMHOM  KMCJIOTH, OTHOCAmeNWcda K HedTH,
OBHUHO MYypPaBBMHOM KMUCJIOTEH, B TakKOM MecTe (B HEKOTOPHX CJiydasax
crioco® HalOpaBJleH Ha BHABJIEHME HalWMuMd YTOJBHOM U/UIM MypaBbHHOM
KMCJIOTE, OOBUHO MypPaBbMHOM KMUCJIOTH, KoTopas OyIoeT YKa3HBaAThL Ha
HaJmure HedTu B obpaslle M CBA3aHHOM MaTepuale) .

[0156] B pmpyroM acnekTe mu3o0peTeHMe OpenyCMaTpMBaeT CIOCOOH
onpenejieHMs IIPOHMIIAEMOCTM ILJlacTa MJIM cocTaBa. TaKue CIOCOOH
OOLUHO TpebylnT MCIOJIL30BaAHMA clIocoda MHOXECTBEHHHX  aJIMKBOT,
OpuMeHSIeMHx K ofpas3laM [OpUM  Pa3JIMUHEX  YCJIOBUAX, TakMx Kak
pa3jIMuHEIe  OaBJIeHUSLd, OJIS  OLIeHKM TIIpOoHMIaeMocTu  obpas3la (m,
COOTBEeTCTBEHHO, ILjacTa).

[0157] Takme CHocoOH OOBUYHO BHIIOJHAKLTCHS C obpas3uaMy, B
OCHOBHOM  WMJIM [IOJIHOCTLIO comepxXamyMr  HEeXUIKOCTHEE BKJIIOUEHU A
JeTyuMx BelecTB. B IOpyI'MxX  aclekKTax CIHOCOOH  BHIIOJHAKTCA B
MaTepuajax, comepXallMx XMIOKOCTHHE BKJIOUEHMI.

[0158] OBpasell, MOXeT, HaopuMep, HIoOBepraThbCd pPasJIMUHBM
OaBJIeHUAM 0Jis BHICBOOOXIEHU A pasHBEX aJVKBOT, u Kaxmnasd
COOTBETCTBYyINAasa aJMKBOTa aHaJIu3MPyeTCcsa Ha HajluuMe eme OIHOTO
BemecTBa, TaKoI'0 KaK TekcaH (MiaM MeTaH, OpollaH, I[IeHTaH M T. I.).

OTHOCUTEJIBEHEE KOJIMUeCcTBa LeJIeBOT'O MaTepuala, BEICBOOOXOaeMOT'O B
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oBoUX VYCIIOBUMAX, AaHaAJIU3UPYITCHA, M Pe3yJbTaTh aHallM3a YyKas3HBawT Ha
IpOHUIIAEMOCTE OOpa3ua (M, cJeloBaTeJIbHO, ILJacTa). AHalu3 TaKuUx
CIIOCODOB MOXeT CHauaJla [IOKas3aTbCHad HEJIOTMUHEM, I[IOTOMY UWTO MHOITHE
obpasln, Takue Kak OBOJIOMKM BHOYPEHHOM IIOPOILE, MOTYT OHBTbH JMbO
BEICOKOIIPOHUIIAEMEIMM, OTHOCUTEJILHO HEeNPOHUIaeMEIMM, JIMOO CcoOepXaThb
30HEl KakK BHCOKOM, TaK U HM3KOM MOPOHMIIAeMOCTM. Halpumep, UTO
KacaeTcsa TeKcaHa, eCiIM IPpMMeHeHMe IepBOTO0O M OTHOCHUTEJIBHO OoJiee
cjaforo BakKyyMa I[IPpUBOOMT K TOMy, UTO OTHOCHUTEJIBHO OOJblloe
KOJIMUECTBO TI'eKCaHa BHIOeJsAeTCcsa U3 obpasla M aHalusupyeTcsa (IIo
CpaBHeHMIO CO BTOPOM aJIMKBOTOM, HaxomAmeyncda B 0oJiee CUJIBHOM
BakyyMe), BTOT pe3yJbTaT OOBYHO OymeT OBTE I[OKa3aTeJlIeM HUMB3KOM
IPOHMIIAEMOCTM OfOpas3lla. OTOT HEOXMIOAHHBM pPe3yJibTaT OOBACHAETCH
TeM, 4YTo OoJbllad 4YacThb CBA3AHHHX C HedTh YIJIEBOILOPOLOB, KOTOPHE
MOTYT OHTL IIOTEPSAHHE B II€PBOM aJIMKBOTEe B TakKOM MaTepuale, OymerT
norTepsaHa B nepmuoxn MeXIy oBpa30BaHueM oBpazsla (HanpuMep,
BypeHreM, B pesyJibTaTe KOTOPpOoTOo OBJI IoJIydeH OBJIOMOK BHOYPEeHHOM
[IOPOIEHL) n aHaJIN30M oBpasla Ha HaJimume BEICOKOIIPOHMIIA EMBIX
obpasuor. IlosTOoMy, ecjM OoJbllee KOJUUECTBO TI'eKCaHa WIM JIPpYyToTo
COOTBETCTRBYKIIETO LIeJIEBOTO BelleCcTBa BEHICBOOOXIOAeTCH u
aHaJIU3UpyeTCcs, KoI'ma I[IPUMEHSITCS IIepPBHe YCJIOBMSA BaKyyMa, TaKoM
pe3yJibTaT YyKaseHBaeT Ha TO, UTO IIPOHUIIAEMOCTBL oOpaslla ABJAeTCH
OTHOCHUTEJILHO HM3KOM, IIOCKOJILKY TI'eKcaH He ObJI IIOTepSH B IIepuon
Mexny obpa3oBaHveM ofbpaslla M aHaJlu3oM. Eciam obpasel, uUMeeT
OTHOCUTEJILHO QOJIBEIIYD  MIPOHUIIAEMOCTE, OH  OOBUHO BEHICBOOOXIaeT
QoJiblle TeKcaHa IOpKM [OPpMMEeHEeHMM CHMJIBHOTO BaKyyMa, I[IOTOMY UTO
TOJILKO  MaTepuala B oBpasiie C HM3KOM MIPOHULIAEMOCTLIO oynmeT
BEICBOOOXOaTE TI'eKcaH B HSTO BpeMd. Takum o6BpaszoM, ingole)nteyeliny
TekcaHa MM IPyToT0o LeJIeBOTO BelecTBa, BHCBODOXIAEMOTO M3 IIepPBOM
AaJIMKBOTH ¥ BTOPOM AaJIMKBOTH clocofaMyM B COOTBETCTBUM C IaHHBM
n300peTeHreM, MOXeT CpaBHMBATLCA IJIA TOT'O, UTOOH ODECHIeurTh
nokaszaTeJlb [IPOHUIIaeMOCTM obpa3lla, UTO ABJILIEeTCHA IPYTUM acleKTOoM
n300peTeHVda. HOpyTrMe aHalM3MpPyeMele TaseH, IIOMMUMMO TEeKCaHOB, TakKxe
MOTYT OBTHL MCIOJB30BAHHE IJIS OLEHKM I[IpOoHMIlaeMoCcTu. OQakTUUeCcKH,
MOXeT OHTL IIOJI€3HO M3YUUTHL OTHOCUTEJILHEE IIPOHUIIAEMOCTHU pPa3JIMUHEIX

JeTyunux KOMIIOHEHTOB ofpasla.
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[01589] B pmpyrMx aclekTax I[IPOHMIIAeMOCTh MOXeT OBTH OlleHeHa
IyTeM DKCTpal'MpoBaHMA ofpa3lla BemecTBOM, TaKMM KaK MHEepTHHEM Tas,
¥ TIOoCJenyKnlero M3MepeHMS BHCBOOOXIEHMS DSTOTO BKCTPaTMpPOBaHHOTO
BemecTBa, OTOEJbHO WJIM B COUeTaHMM C BHIOEJIeHMEeM SHIOOTEeHHHX
JeTyuMx BemecCcTB, TaKMx KaK T'eKcaH.

[0160] B onOHOM aclekKkTe Ku300peTeHUe IIpenyCMaTpMBaeT CI0OcCo0
omnpeneyeHmUsa IPOHUIIaeMOCTHU MaTepuaa nIyTeM CpaBHeHUSA
BHICBOOOXIEHNS OIOHOTO MM OoJlee JIeTYyUUX BEmMeCcTB WU/MIM KJIAaCCOB
JeTyuMx BeNeCcTB M3 OOHOTO M TOTro Xxe obpaslla M3 MaTepualsa B IOBYX
uam 0oJiee Paz3JIMYHEIX YCJIOBUAX, KOTOPHE CIHOCOOCTBYIOT BHCBOOOXIEHUIO
JEeTyuMx BemecTB M3 obpas3lla, HalpuMep OpU IPpUMEeHeHUM IBYX pPa3HBEX
OaBJIeHMM K OOHOMYy oO6pasly. B HEKOTOPHX aclekKTaxX 5BTOT IIpolecc
IprMeHAeTCca K MHOXeCTBY o0pa3lloB, Takux Kak, II0 MeHbmed mepe 10,
10 MeHbIme¥ Mepe 20, 0o MeHblmed Mepe 50, 1o MeHbmel Mepe 100, 1o
MeHbIe Mepe 250 wmiam paxe 0o MeHbme¥ wMepe 1000 o6pasuoB. B
HEeKOTOPHX acllekTax II0 MeHbIey Mepe TpM YCJOBUA, IO MeHbIeM Mepe

YyeTHpe  YCJOBMSA, IO MeHbNeM Mepe [IATb YCJOBUM wuiu  Oojlee

IIPMMEeHSITC S K OIOHOMY obpasuy, UTOOE IIOMOUb B OLleHKe
IPOHUILAEMOCTH .
[0161] B omHOM IpuMepe crnocofa OLeHKM [OIPpOHUIIaeMOCTH,

ONIMCaHHOTO BHIIe, IMIepPBYIHD aJIMKBOTY M3BJeKaonT u3 obpaslla, TaKoTIo
Kak OBJIOMOK BHOYPEHHOM IIOPOIH M3 HedTAHOM CKBAaXMHB, IPM IaBJIeHUU
okoJio 50 mmimbap. BTopas ajMKBOTa 3aTeM MOXeT OBThH M3BJIeUdeHa M3
TOTO Xe ofpaslla OpM JaBJeHUuM OKoJIO b5 wMumbap. 3aTeM MOXHO
OLIEHUTEL TIIPOHMIIAEMOCTE IIYTEM CpPaBHEHMSA  IaHHHX, MIOJIYUYEHHHX B
pesyJbTaTe DTUX IOBYX aHaJIN30B. Ipy MM cJIoBaMu, cuia,
HeobxonomMasa IOJIS WM3BJEUEeHUS JeTyudMx BemecTB u3 obpas3lla, MOXeT
[IOMOYb B onpeleJIeHMM  [IPOHMIIAeMOCTH. 3T0 UMeeT oaJibHeliee
3HAUEeHMe B TOM CMHCJIE, UYTO OOBUYHHE M3MEPEHUS I[IPOHUIIAEMOCTM He
MOTYT OBITL BHIIOJIHEHH OJIS 00pasloB OOJOMKOB BHOYPEHHOM IMIOPOINH, a,
CKOpee, KakK I[IpaBWUJIO, IIPUMMEHAKTCS K OOBUYHEM oO0OpasllaM KepHa WK
obpasiaM OYPOBHX KepHOB OOKOBOM CTEeHKM M OCHOBaHBl Ha IaBJIeHUHU,
HeoBOXOOMMOM nJis NIpoTaJIKMBaHUS dimonna yepes KYyCOK MIOPO L
OOHOPOIOHOM bopMEI, Kak IpaBWJO, UMJIVMHIP . TUNIMUHEIE GITIOMITEL,
VCIIOJIb3YEMEe B OOHUHHX W3MEepPeHMAX IIPOHUIIAEeMOCTHM, BKJIOUART TeJun

" pTyThE. Taxkue MSMEePpeHNMA IIPOHMIaeMOCTM He MOI'YT OBITH IIPVMMEHEHE K
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OYpPeHMK CKBaxXyH, IIOCKOJIBKY OHUM TpeOymnT COIJIaCOBaHHOTO OO0BeMa
HEeTPOHYTOM IIOPOMOH.
[0162] dopmyia, KOoTopad MOXeT OHTBh I[IOJIe3Ha OJA OLIeHKU

IIPOHMIIaeMOCTH C VCIIOJIE 3OBaHMEM I'eKRCaHOB B COOTBETCTBUUA C

BEIIE OV C a HHEMU acrieKkTamMmm n300peTeHUd, ABJIAETCHA craenyomen
100* (Dexcagp@mxzora 2 - TeKCaHpMxsoTa 1) / (rexcagp@mxsora
2+rekcagp®™mx=ora 1y = B OoOHOM acleKTe 5Ta (opMyJla MCIOJNL3YyeTCHS OJId
onpenejyieHuAa IIPOHULIAEMOCTHA . SHaueHUs4d, [IOJIYUEHHEE nus 3TOTO

BHPAXEHMsA, HaxoOoaATca B »OuanaszoHe oT 100 mo —-100. B3xHaueHme 100
yKasEBaeT Ha TO, UYTO I'eKCaHH OBUIM IIOJIYYEHH TOJIBKO M3 aJIMKBOTH 2
Ipu aHajJusze 2 aJiMKBOT Oe3 aHajM3a I'eKCaHOB B aJIMKBOTe 1, M OHU
ABJIAKTCA HauboJee [IPOHMILIA EMEIMU obpasLuamu. SHaueHMe -100
yKas3pBaeT Ha TO, UYTO I'eKCaHH OBUIM I[IOJIYYeHH TOJIbKO M3 aJIMKBOTH 1,
M TeKCaHH He aHaJlu3MpOoBaJIMCk B aJIMKBOTe 2, U DBDTO HauMeHee
[IPOHMIIaAEMEE WMJIM CaMble IIJIOTHEE OOpa3LiH.

[0163] XapakTep pacuera oTpaxaeT HeOXVIOaHHBM acCIeKT
n300peTeHrAa. OOHUHO CJlegyeT OXMIaThb, UYTO HamboJiee IIPOHUIlaEeMEe
obpasus OyIOyT MMeThb BECOKOEe COIepXaHMe T'e€KCaHOB B aJlIMKBOTe 1 U
HM3KOEe CoIepXaHMe TeKCaHOB B aJiMkBoTe 2. OIOHaAKO BTO He Tak.
ABTOpP n300peTeHnd HeOXMIaHHO ODHaAPYXWUJI, yTo B HamboJiee
INpOHMIIAEMHX OOpazlax HauboJiee JIETKO YyIaJideMbHe TI'eKCaHbl TepsanTCcH
MeXxIy BPEMEHeM pa3pylleHus IIOPOOH OypPOBEM HOOJIOTOM U €€ II0IBeEMOM
Ha I[IOBEepPXHOCTHL, CYCIEHIOMPOBAaHHYK B OYypOBOM pacTBOpe, IO Tex Iop,
noka ofpasell He OydoeT TepMeTHMYHO 3aKpPHT B JaTyHHOM Tpyde Ha
OypOBOM IJIomMaIke MM [HOo3Xe. CJlefoBaTeJIbHO, HamuboJiee NIPOHMIIAEMEE
o0pasusl OeMOHCTPUPYKRT HaMMeHblIlee KOJMUECTBO I'eKCaHOB M3 aJIMKBOTEH
1 m HauboJbllee KOJMYECTBO I'eKCaAaHOB U3 aJIMKBOTH 2 B TUIle cliocoba,
ONMCaHHOM B HaHHOM JIOKyMeHTe. TakumM obOpas3oMm, obpas3ell, KOTOPHMN
MMeeT BEHICOKOE CcoIepXaHue TeKCaHOB B  aJlMKeBoTe 1 M HHU3KOe
comepXaHre TeKCaHOB B aJIMKBOTe 2, dABJjdeTcsda o00pa3LUoM C OUYEeHb
HUBKOMU [IPOHULIaEeMOCTEIO, Tak uTo T'eKCaHH He TepATCI
IperMylleCTBEHHO M3 ofpas3la B pe3ylibTaTe U3MeJIbUeHUS I[IOCPelCTBOM
BypOBOTO HOJIOTa M IIepeHOCa Ha IIOBEPXHOCThL B OypOBOM pacTBOpPEe BO
BpeMsa INpeOHEBaHUSA B aTMOCQEpPHHX YCJIOBUAX Illepell 3alledaTHBaHMEM B

KOHTEeMHep, TakKoM Kak JlaTyHHas TpyOka, UM NPOBeIeHMs aHaIM3a.
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[0164] [TpoOHULIAEMOCTE B obpasuax, aHAaJIN3UPY EMBIX B
COOTBETCTBMM C D3TUMM aclleKTaMy uU300peTeHMd, MOXeT BapbUPOBaTHCSH
B 3aBUCHMMOCTM OT pas3Mepa, OGOpMBE, MaCCH M XUMUUECKOTO CPOICTBa
coeImMHeHMsA. [Io3TOMy IIOJIE3HO PaCCMOTPeTh IOMalla30H IpOoHMIaeMOoCTel,
VCIIOJIb3Y A HECKOJIBKO aHaJIN3VPY E€MBIX coeIMHEeHUN VI BCe
aHaJIM3UPYEMEHE COeIMHEeHMsa. ['eKCaHBE MOT'yT WMMETH IIPEeNlOUTUTENEHY
Mepy I[NPOHMIIAEMOCTM IJIAd crnocoba (MM BKJIKUEHMSA B CIOCOD), IIOTOMY
UTO B E&CTEeCTBEHHHX YCJOBUAX IO aHajliM3a TI'eKCaHb OOJIKHE OBITHb
KUOKOCTAMM. VM IpUM BCeX aHaJIMTUUYECKUX YCJOBUAX, MWCIOJb3yEeMEX IIPU
[IPOBEeIEeHMM  aHaJIM30B B COOTBETCTBMM C HOaHHBEM M300peTeHUEM,
TeKCaHBE IOOJIDKHEL OHITE TaszoobpasHemMM. Torma HSTO YCTpaHdeT JIOyo
BO3MOXHOCTE C MellalliM KUIIeHUMeM JI4 IIPOHULIaeMOCTH.

[0165] Kak YIOMAHYTO B IPYyI'OM MeCTe B IaHHOM IOKYMEHTe, B
HEKOTOPEIX aclleKTax Cloco® B COOTBEeTCTBMM C HOaHHEM M300peTeHUeM
BKJIKUaAeT B CceB4 aHalu3 HaJluuMg YIJIeBOOOPONOB. B  HEeKOTOPHX
ciyyadax Ccroocof BRJIOUaeT B cebda aHalM3 YIUIEBOOOPONHEIX MOJIEKYJ C
KOPOTKOM llenbio. B IOpyTrMx acrnexkTax crnoco® BkJwUaeT B cebd aHalus3
YIUIEBOOOPOIHEX MOJIEKYJI Kak C -OJMHHOM, TaK UM C KOPOTKOM ILelblo.
Hampumep, yrJjgeBomoponel C2-C15, TakMe kak yIvleBomopomel C2-Cl12,
HalpMuMep YTJIEBOOOPOOE c2-C10, MOTYT OHITH YJIOBJIEHE u
IpoaHalM3UPOBAHE C MCIOJb30BaHMeM cIrocofa KPUMOTEHHOM JIOBYIKM, a
MeTaH MOXeT OHTb cobpaH M OpOoaHaJM3MPOBaH C MCIOJb30BaHUEM
crnoco6oB HKI', omMCaHHHX B OPyI'OM MeCcTe B ITaHHOM OOKYMEHTEe.

[0166] AHaamMsz YIJIEBOOOPOIOB C IJMHHOM IlIelNblo ABJISEeTCS elle
OOHMUM acIleKToM Mu300peTeHMd, KOTOPHM OoTJIMdaeT ero OT CIOCODOB
IpeIlecTBYKIETO0 YPOBHHA TEeXHUMKM, KOTOPHE OOBUHO BHIIOJHAKTCSI OUYEHb
OEICTPO ¥, TakuMM obpa30oM, He CIHOCOOHH DHOPeKTMBHO aHaJu3UpPOBaTh
TaxKue MaTepWaJlHl, [IOCKOJIbKY TaKue CriocoOel  He IIPUBOIOAT B
IOCTAaTOUHOM Mepe K BHCBODOXIEHMIO YIJIEBOIOOPOIOOB C 0OoJlee IJMHHOMN
nenso M3 o6pa3uoB. Ecam nJsg yJlaBJIMBaHMA MaTepMallOB MCIOJB3YeTCH
foJlee IOJMTEJILHBIM IIepMOoI BpeMeHM, HalpuMep, KoT'Da KpuoTeHHas
JIOBYIKAa/HacOoC MCIOJL3YyeTCS B TeueHMe OKoJIo 10 MMHYT WM OOJbIle,
HalpyMep, OKOJIO 12 MWUHYT WIM JOJIbIIe WM OKOJIO 15 MMHYT WM
OoJiblle, YIJIEBOHOOPOOE C OTHOCUTeJIbHO 0o0Jiee MOJMHHOM 1Lelbld MOTYT
OHTE YJIOBJIEHH, a 3aTeM I[IpOaHalM3MPOBaHH C I[IOMOmBK Ccrocoba,

KOTOpBIﬁ ABJISeTCSA elle OIOHOM OTJIMUMTEJILEHOM XapaKTepMCTMKOﬁ TaKMX
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crioco6oB 1o CpaBHEeHUIO C IpenmecTBYOINMM  YPOBHEM TeXHUKH .
YTJIeBOIOPOOH C  OTHOCUTEJILHO BoJjiee  OJIMHHOM  Lelbld  03HAYalT
YTJIeBOOOPOIOH, OCHOBHAaSA Illellb KOTOPHX COCTOMT M3 MecTrM uiIM OoJiee
aToOMOB YyIJlepola, HalpumMep ceMu wuiIu 0oJiee aTOMOB yIUulepola WM
BOCBMM MM OoJiee aTOMOB yIJlepona.

[0167] B OONOJIHMTEJIBHOM acCIleKTe JaHHOe M300peTeHMe BKJIKUAET
B cebsa paccMOTpeHMe WM3MeHEeHMM IOaBJIeHMS IIPM BHIIOJHEeHUM crocoba.
CrmocoBrl B COOTBETCTBUMM C IOaHHEM KM300peTeHMeM MOTYT BKJIOUATHL B
cebs pacmernJieHue CcoeOVHeHUM, Takux Kak opTlaHMuecKue KUCJIOTH
(HanpuMep, MypaBbMHAaSA KMCJIOTa, YTJIEKUMCIIOTa VI YKCyCHasd
KMCJIOTa), Ha IpyTMe coelVHeHud (HalopuMep, MOHOOKCHUI YyIJlepoda U
BOOY B CJy4Yae, HalpuMep, VYIJIEKMCJOTH MJIM MeTaHa ¥ IMOKCUI
yoJiepoma B 2 CcJydae, HalpuMep, VYKCYCHOM  KUCJOTH), UYTO MOXeT
IPUBECTY K M3IMeHeHMI (OOBUHO I[IOBHIIEHMIO) OaBJIEHMS B CUCTEME M3—3a
obpasoBaHMUA TaKMX HEeKOHIEHCHUPYEMEX TI'a30B (MOHOOKCHUIA YIJiepoda U
MeTaHa) .

[0168] B eme OOHOM acleKkTe U300peTeHUA IIpedyCMOTPEHE
CIIOCOOE, B KOTOPHX BHIIOJHAKTCHA M3MEHEeHMA BJIQXHOCTM Ha obpaslax,
ocoBeHHO IIoCJIe TOoTOo, KakK Takue o00pas3lb IIOOBepTalnTCs BO3OeMCTBUIO
YCJIOBUM, B KOTOPHEX MOTYT OOpPa30BHBATLCS OPIaHMUeCKMe KUCIJIOTH,
TakMe Kak MypaBbMHAS KMCJIOTa WIM YIJIEKMCJIOTa, OCOBeHHO U3
MaTepmraJyioB, IIPUCYTCTBYIMIMUX B oOpa3l3le. HanpuMmMep, B OIHOM acIeKTe
crioco® BrJOUaeT B cedd BO3IOEeMCTBMEe Ha o0paslbl YCJOBUM, KOTOPHE
MOTYT 00pPasoBHBATL YIJIEKMCJIOTY, KOTopasg MOXeT OHTL cBA3aHa /UK
MOXeT IOIOJIHUTEJILHO palspymaThbca IOpUM TakMxX VYCJIOBMAX WM IPYyTUX
YCJIOBUAX, KOTOpPHE OOCTUTAnTCSA npu BLHITIOJIHEHUU crnocoba, c
obpasoBaHMeM  BOIH, opuyeM HaJMuMe  TaKoM TeHepupyeMoM  BOXIEH
yKasbBaeT Ha HaJluuue YIJIEKMCJIOTH WM obpa3oBaHMe YIJIEKMCIIOTH U,
cJermoBaTeJIbHO, YKalbBaeT Ha HaJluuMe YIUJIEBOOOPOIOB, CBA3AHHEIX C
HedTrO, B oOpasle (M MaTepuase). Hamopumep, oaBeprasd OOJOMKU
BHOYPEHHOM TIMOPOOE M3 HedTAHEIX CKBaXMH BO3IEWCTBUI OIMCAHHHX B
OaHHOM IOOKYMeHTe  CIoCcob0oB, OpM KOTOPEIX Ta3 BHIOEJSeTCaS U3
OOJIOMKOB BHIOYPEHHOM IIOPOMOE, HalpMMep, IIPpM PasJIMUHHX CTelleHaX
BakKyyMHOTO JaBJIeHUSd, VYJaBJIMBaeTCd JOBYIIKOM C XUIKMM a30TOM WM
IIOJNOBHHM YCTPOMCTBOM M BHICBOOOXIAETCS M3 TakKoM JIOBYIIKM OJIS Macc-—

CIIEKTPOMETPMUECKOI'O aHaJlM3a, MOXeT O@paBOBBIBaTbCF[ BOIOa, ¥ TakRyo
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BOOY MOXHO OOHAPYXUTL JIOOBIM OOBUHEM CIOCOOOM, BKJIOUAS CIOCOOEH
onpenejyieHMs BJaTM WJIM BJaXHOCTM, KOTOPHE M3BEeCTHHE B JaHHOM
oByjacTu TexHUKM. ODHapyXeHMe BOIH MOXET, B HEKOTOPHX KOHTEKCTax,
YKasz3HBaTh Ha TO, uTo CBSA3aHHHE c HedTBL YTJIEBOOOPOIE
NIpUCYTCTBYIT B oOpa3le ¥ MaTepuale, U, TakuMm obpa3oM, crocod
MOXeT BKJIOUATL B cebd IMOpoBeleHMe aHalM3a MW3MeHeHMM BJIaXHOCTH,
BJIaTM WIM MHOe OOHapyXeHMe M3MeHeHUM B COIOepXaHVM BOIH IIOCJIe
OIpUMeHeHMSI TaKMX CIOCODOB MM CHUJI K Oofpaslly.

[0169] B IOpyroM acllekTe Hu300peTeHMe BKJIOUaAeT B cebd aHalus
BO3IEeNCTBMUA HaBJIeHMA B ILJlacTe IIyTeM MCccJemoBaHMsa obpas3lla Ha
BO3IEeVCTBMe IaBJIeHMA B IJlacTe. B TaKMxX aclekTax OOBUHO I[I0JIydaloT
HECKOJIBKO 00pa3LloB M3 Pas3HEX 30H WM IJIYyOMH UM MCCIelylT Ha
opeIMeT WM3MeHeHMHA cocTaka oQJjmonna, UTO MOXEeT YyKas3eBaThk Ha
IMCKpeTHoe/BO0oJblIoe M3MeHeHMe IUIPOCTATHUUECKOTO IOaBJIEHUS MeXIy
Pa3JMUYHEIMM 30HaMM ILJlacTa (HaopMMep, OT SBOHH HEeOOBUYHO BHEHCOKOTO
OaBJIeHMSA OO 3O0HH HOPMaJIbLHOT'O HOaBJIEHUS WJIM OT 3SO0HH HOPMAaJIBHOI'O
OaBJIeHMS OO BO0HHE HeOOBUHO HM3KOTO »OaBJIeHMS), UTO MOXEeT UMEThb
OTHOIIeHe K TOMYy, KaK MaTepuaJitl B IJlacTe OynoyT BecTM cebd B
PasJIMUHEIX YCJIOBUAX.

[0170] JoBoM M3 aHaAJIMTUUECKMX CIOCOOOB, OIIMCAHHEX B IaHHOM
OOKYMEHTe, KOTOPEEe MOXHO IIPMMEeHSATh K aHaJlM3UpPyeMeM TI'al3aM B
crmocofax B COOTBETCTBUMM C IaHHBEIM M300peTeHMeM, MOXHO OOBeIMHATEH,
M UMX YacTo o0O0BpeIMHAT »OJd obOecledeHusa O0oJiee IIOJIHOTO aHaJlM3a.
HampuMep, B OOHOM acleKkTe crnoco® BkJwYaeT B cebdg »Tal aHaJlu3a
aHaJIM3UPYyeMOoT'o T'ala Ha HaJMuMe MOHOOKCHMIa YyIJiepola, I[IOBBIIEHHOTO
comepX)aHusd BOOH M/MUIM Haduuud yIJleBomopomoB C5-C10. B IpyroMm
IIPMBEeIEeHHOM B KaudeCTBe IpUMEepa aclekTe crnocod BKJoUaeT B cebd
aHaJIM3 aHaJM3MpyeMoT'o TI'al3a Ha HaJluMuMe MOHOOKCHUIa yIJlepola WU
OIMOoKCHIOa yTIJlepona.

[0171] Crnoco®rl, OIMCAHHBEE BHIE, MOTYT OHTE OCVYIIECTBJIEHH C
IIpMMeHeHMeM WM 0e3 MIPpMMeHeHUMS IPYIUX CIHOCOOO0OB, WMCIOJB3YEMHX IJIA
UOeHTHUOMKALMM, OLEeHKM U/UJIM OoIpelelIeHUd XapaKTepUCTUK ILJIAaCTOB
U/ MaTepuaJloB B HMX, TaKMX Kak coIepXaHMe HedTM B ILJlacTe.
HamprMep, B OIOHOM acllekTe Ku300peTeHusa CIHOCOOB B COOTBETCTBUU C
IOaHHEM M300peTeHueM, OIMCAHHEIE B JIaHHOM OOKYMEeHTe, IIPUMEHSAITCSH

Des IIpoBeeHNA OBBEUHOTO aHaJInsa AKMOKOCTHOT'O BKJIKUEeHNMA MJIn
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razoxXpoMaTorpadMuyecKoro aHaJM3a MaTepualla mim obpasna. OIHaAKO B
IOIPYT'OM acCIeKTe CHOCOOH B COOTBETCTBUMM C HOaHHEM M300pPEeTEeHMEM
MOTYT OBTE BHIIOJIHEHH B COUETaHUM C TakKuMU OPYI'MMM  OOBYUHBEMMU
aHaAJIUTUYECKMMA criocobamu, UyTOOH MMOTEHIIMAJIEHO oBoramaThb
nHbopMalMio, cobpaHHYID O MaTepuane. OpyTroM crnocod®, KOTOPHEM MOXET
OHITH oDBeOVHeH C 3TUMU criocobawmu, COCTOUT B TOM, UTOOH
MCCIJeloBaTk OOpas3lE Ha [OIpelIMeT HOaHHEX O QJIYyOpeclLeHlNM, KOTOPHE
MOTYT IPeNOCTaABUTH INOKa3aTeJIbCTBa BHIIOTOB HedTH B obpasle.

[0172] B omHOM WJIKCTPATHMBHOM acIlleKTe M300peTeHMe BKJIKUAET
B cef0sa oObelMHeHHUe MHOoOpMalMy, COOpPaHHOM Ha OCHOBAaHUM IIPOBEeIeHMUS
OCHOBHEIX CIIOCODOB, ONMCaHHEX B IaHHOM IOOKYMeHTe, C MuHOoOpMaluel,
cobpaHHOM Ha OCHOBAaHMM aHaJM3a BKJIOUEeHMS  QJIOUIOB. Crioco06sl
IpoBeleHMs aHaJM3a BRJOUEeHUM  QJIOMIOOB  OMNMCAHEL B [OIPEeOHIYIINX
laTeHTax abBTopa OaHHOTO M300peTeHusa, Ha KOTOPHE eCThb CCHIKU U
KOTOPHEE OIMCaHH B JaHHOM IOKyMeHTe. B OOHOM aclekTe, KOTOPHM
MOXeT OBTbE OCODOEHHO IIPenlIoUTUTEJIbHEIM B OIpelelIeHHHX KOHTeKCTax,

crnocof BRJOUaeT B CceOs BHIIOJHEHME aHajlM3a BKJIIOUEHMN OGJIOUIOB,

KOTOPRIM BKJIOUAET aHaJn3 3axXBayeHHOT'O BKJIOUEHUEM diromnma
KHcJsiopona, al30Ta WJIn nux KOM@MHaLU/IM, KOTOPEHEe CBA3aHE C
MaTepraJjlOM. CLl HeKOHIeHCHpPYEeMEIe I'a3EL MOT'Y'T IIpengoCTaBUTb
MHOPMALINIO o) [IaJIEOHTOJIOTUUYECKOM (MMajIe02KCIIOHUPOBAHHOM)

[IOBEPXHOCTM MaTepualjla, 4YTO MOXeT IIOMOUYbL, HalIpMMep, IIPpKM pasBelke
HedTHU.

[0173] B eme OIOHOM acCIeKTe CIOCOOHB TMPMMEHSITCS Ha IOIpaKTUKe
B COUeTaHMM C KapTHUpPOBaHMEM MeTOIOM I'aMMa—-KapoTaxXa, HallpuMep,
OJI9 MIeHTUOUKALUM TUIIOB TeOJIOTMUECKUX ILJIaCTOB, HalpuMep, IJA
UIOEeHTUOUKALMY I[IeCUaHUMKOB WM  CJIAHIEB. BrJyoueHMe  KapTUPOBaHUSA
MeTOIOM T'aMMa-KapoTaXa B KaudeCTBe KOMIIOHEHTa aHaJIMTUUYECKOTO
crnocofba MOXeT OINpelelJIMThb IIPMPOIy MaTepualla ILJlacTa (I[IecuyaHMKa WK
cJlaHla) . PasMmep IJlacTa MOXeT MVMETh OTHOIEeHMe K OIleHKe TOoTo,
ABJISeTCA JIM 3aJlexb MaTepualJa (Haopumep, HedTr) OOCTATOUHOM IJig
TOTO, UTOOH OBTHL SKOHOMMUECKM BHETOIHOM IJIS OOOBUM HOAaHHOTO
MaTepuralyla (ondaTh Xe, Kak OpaBUJIO, HedTH) M3 ILJlacTa.

[0174] B OIPYyT'OM BoJiee ofmeM CMEICJIE n3obpeTeHMe
npenyCcMaTpUMBaEeT CIIOCOOH! aHaln3a cCoIepXaHus, TakKoT o KakK

CoOIoepXaHMA OpI‘aHMT{eCKOﬁ KMCJIOTEL M/I/IJ'H/I BOIEI, B IJIaMaXx, KOTOPEHE
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OBJIM ~ TECHO CBA3aHHE C OYPOBHMM  pacTBOpaMu, Hallpumep, oA
BHIIOJIHEHMSA KapTorpaduUpoBaHMA  3SO0HB JOOBUM He(dTH. dakTHMUECKH,
co3IaHMe KapT 3O0HHE HOOOBUM HedTM HABJISGETCS IMIPENNOUTUTEJIBHEM U
OCOBDEHHO BEITOOHEIM  I[IPMMEHEeHMEeM STOoT0 U OPpYyTUX criocofosr B
COOTBETCTBMM C HIOaHHHM WM300peTeHMeM. BoJbellasg dYacThk IJlaMa Ha
ydyacTKax He(dTHAHEIX CKBaXmMH OyIeT TeCHO CBsA3aHa C OypOBHMU
pacTBoOpaMM (MCKIIUEeHMEe COCTaBJISeT IuJlaM, BHOYpPeHHHM Ha BO3OyXe) .
ABTOp HaHHOTO U300peTeHMA OOHaAPYXWUJI, UYTO TaKMe OJlaMbkl MOTYT
NIpeloCTaBUTE YHUKAJBHYI BO3MOXHOCTBE IJIA aHaliu3a 30H OypeHuda. He
xeJjlagd OBTb CBA3aHHBEMM KaKOM-—JMOO KOHKPETHOM Teopuewn, aBTOpP
OaHHOT'O M300peTeHUd IoJlalaeT, UTO I'paHulla pa3neja Mexnoy TaKuMu
mJjaMaMm u OypOBEIMIM pacTeopaMm oymeT bopMHpPOBATH OMUBUKO—
XUMHUUECKMEe CTPYKTYPH, KOTOPHE COXPaHSaT CcoIepXaHMe oplaHUMUueCKOM
KMCJIOTEL U, BO3MOXHO, oIpyroe CcoOepXaHUd, Oiaromapsa  OOBUHEM
pazauuusaM B PH COOTBETCTBYKIMX MaTepMaJIOB (OypoBOI'O pacTBoOpa Hu
mjamMoB) . COOTBETCTBEHHO, CIHOCOOH aHaJM3a HedTM ™M COCTaBJIeHUA
KapT 30HH HOOBUM, BKJOUAKIME IPEeMMYyLeCTBEHHO MCIIOJIbE30BaHUe TaKMX
MaTepHraJioB, ABJIATCA B aXHBIM aCIIeKTOM  JaHHOTO n3obpeTeHUA.
Crioco®sl, KOTOPHE MOXHO MCIOJIE30BaAThL IJIS aHaJlMz3a CcolepXaHus
OpraHMUYeCcKOM KMCJOTHL B TakMxX IJjlaMax, MOTyT OBTL JIHOOBIMM U3
crnoco6oB, KOTOPHE ONMCAaHH B IOaHHOM IOOKYMeHTe WM KOTOPHE
M3BECTHE B IaHHOM o086JlacTM TexXHMKM. UTo xXapaKTepu3yeT CIOCOBEH
2TOT0 KOHKPETHOTO acllekTa Mu300peTeHusa, TakK 3TO TO, YTO Crnocob 1o
MeHbIlel Mepe UYacTUUHO QOoKyCcupyeTcsa Ha IjlaMax, KOTophe UMeJM
TakMe TeCcHHe B3aMMOOEMCTBMSA, TeM CcaMhM, BepoaATHO, o0pal3ysa Takue
YHMKAJIbHEE YCJIOBMSA IJIS COXPaHeHMSa COoIepXaHUsS B HUX OpTlaHUUeCKUX
KucJjoT. OoATe Xe, I[IPpMMeHeHMe CIOCOOOB B COOTBETCTBUM C IOaHHHM
nz3obpeTeHreM IJIA OINpenejlIeHMsS OpTaHMUeCKOM KMCJIOTH B TaKMX IJlaMax
O0COBeHHO IIOJIE3HO IIPM KapTUPOBaHUM 30H IJOOHUM. 3TO CBS3aHO C TeM,
UyTO TaKMe OpTlaHUUeCKMe KUCJIOTH OOHUHO HaxXoOAaATcd B 2 IJlaMax,
KOTOPHE pPacIOoJIOXeHH BMeCTe C HedThbl BO MHOTUX TI'€0JIOTMUYECKUX
nJjacrax.

[0175] OmHMM M3 IperMyIe CTBEeHHBIX ACIIEKTOB criocoboB B
COOTBETCTBMM C IOaHHHM M300peTeHMreM, ONIMCAHHHX B  HACTOAIEM
OOKYMEHTe, HABJSEeTCS IIPUMEHeHMe u300peTeHUsa (Takoe KakK aHaJus3

comepXaHMs OPTaHMYeCKOM KMCJIOTH) C MCIOJIb30BaHMeM 0O0pasloB,
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[IOJIYYEHHEX M3 IIPEeCHOBOIHEX cCcpel (Ccpell, B KOTOPHX BOIa CBA3aHa C
OOJIBIIMHCTBOM, I[IO CyIleCTBY, CO BCeMM, WM BCeMM aHaJIn3MpPyeMEMU
obpaslupl, CcomepXallMM OTHOCUTEJIEHO MaJilo COJM WM BOOOWle He
comepXxallyMM  ee) . Hanpuwmep, B OIpeOeJIeHHHX  acllekTax CIocob
OCYmMEeCTBJIAT C BOIOM, CoOoIepXaHMe COJIM B KOTOPOM COCTAaBJISET MeHee
yeM okoJjio 10 000 u/mMiH, HaIopuMep, MeHee uyeM okoJjio 5 000 u/miH,
HanpyMmep, MeHee uyeM oOkoJio 2 500 u/mMiH. B 2TOM OTHOmMEHUM CIIOCOOH
aHalM3a CoIepXaHUsd OPTaHMUeCKOM KUCJIOTH B COOTBETCTBUM C IaHHEM
nzobpeTeHrueM MOTYT 50OeKTHMBHO IeMCTBOBATL B YCJOBMAX, KoT'Ia
OOBUHEIE CIOCOOE CKBaXMHHOTO KapoTaXa He IeMCTBYIT WM3—-3a IIPUPONEH
IpecHOM (C HUBKMM COIepXaHMeM COJIM) BOOH, IIPUCYTCTBYKIEN B TaKUX
MEeCTOPOXIEHNAX .

[0176] B eme oOOHOM acIlleKTe M300peTeHMs JlaMb, CBS3aHHHE C
OYPOBEM PacTBOPOM, 3anepxanm VIV YIIOBUJIN BOIY/HaCHIIeHHEIMN
MUHEepaJIbHEM pacTBOP C MeCTOPOXIEeHMS, M3 KOTOPOIo OBUIM I[IOJIyUeHH
nJIaMel, u crooco® BrJmouaeT B 2 ce®sS  aHaJM3  BOIH/HACHIEHHOTO
MUHEPAJILHOTO pacTBOpa, CBA3AHHOTO C TaKMMM IUlaMaMy, CBA3aHHBMU C
BYPOBEM pPacTBOPOM, HaIpuUMep, B BUIe aHaJlM3a IIPOBOIMMOCTM TaKOoM
BOOH/HACHIMEHHOTO MMHEPaJbHOTO pacTBopa. OHngaTh Xe, OOJILIMHCTBO
IJIaMOB, MM OBOJIOMKOB BEHOYPEHHOM IOopomb, OYIOyT CBS3aHH C OYPOBHM
PacTBOpPOM, eCJM UX OTOMpaTh C He@TAHHX OYypPOBEX ILJIOCMANOK.

[0177] STU KoJIMUecTBa BOIBI/HACHIIEHHOTO MVHEPAaJIEHOT'O
pacTeopa, KakK [IpaBUJIO, HEeBeJIMKM, M CIOCOO MOXEeT BKJIOUATE B Ccebd
3aMOpaXMBaHME TaKMX MUKPOKOJMUECTB BOOH, a 3aTeM I[IOIOBepraThk HuX
BO3OEMCTBMI TOOXOOAMEeTo crocoba aHalM3a, TaKoro Kak CcKaHupylmas
BJIEKTPOHHASA  MUKPOCKOIIMUSA C PHEPTOIUCIEPCUMOHHOM  PEeHTIeHOBCKOM
bIyopeclieHlrel, SJIeKTPOHHEN MUKPOSOHO W/MJIM MOHHEM 3SO0HI, WU
IPYTOTO TMOOXONAMeTro crocoba JIg aHajlv3a COoCTaBa BOMIH/HACHIEHHOTO
MMHepaJILHOTO pacTBoOpa B BOIe B TakKux OOJIOMKax BHOYPeHHOWM TIOPOXH.
Taxkve IaHHBEIE MOTYT OHTB MCIIOJIB30BAHH IIeTPOOM3MKaMM IOJIS OLEeHKMU
HedTeHaCHIEHHOCTM WM BOINOHACHIIEHHOCTM CKBaXMWHE, U4YTO B HacTodllee
BpeMsa oOllpeleideTCcsa TPaOULUMOHHBEMY CIIoCO0aMM CKBaXMHHOI'O KapoTaxa.
STa U IOpyras HomoOHasda MHOopMalMsa, KOTOpYH IIOoJydamT K3 TaKux
OOJIOMKOB BHOYpPeHHOW MOPOMOE, CBSA3aHHEX C OYPOBEM pPaCTBOPOM, MOXET
OHTB MCIIOJIB30BaHa MIJIA KapTUPOBaHUA HaAJIUMUMA HeQTUM WIKM JIPYITHUX

BemeCTB B TaKUX O@paSLLaX n, TaKVM OépaBOM, MOXeT MCIIOJIE30OBaTbECHA
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B KauecTBe HOpyroro cnocoba mOJS BHIIOJHEHUS «KapTUPOBaHMA 3OHH
OOOBEUM» B COOTBETCTBMM C JaHHBEM W300peTeHMeM. B OIHOM acCIleKTe
crioco® BKJIOUAET B cebsa TOJIBKO aHaJIm3 TakKoT O conepXaHus
HACHIMEHHOTO MMHEPaJbHOTO pacTBOpa/BOOE. ITU CIHOCOOH MOTYT OHTL
ocoBeHHO BaXHEL B CBA3M C TeM, UTO YIEJbHOE COIPOTHUBJIIEHME
(koTOpPOE CeroIHs  YCIIEHO OCHOBAHO Ha  HaJlMuMM  HACHIEHHOTO
MMHepaJIbHOT'O pacTBOpa B MaTepualjle) B HacCTodllee BpPeMsa MMUPOKO
MCIIOJIE3YETCH B KauecCcTBe KJIUEBOTI'O KOJIMUECTBEHHOT'O IIOoKaszaTeJid
comepXaHusa HedTM B 30HaX OYPOBEX IJIOMANOK ¥ IPYIMX I'e0JIOTUUECKUX
jacrax.

[0178] CriocoBu B COOTBETCTBMM C TOaHHEM M300peTeHMeM,
KOTOpPHE BRJOUAKT B cebda aHalM3 JIeTyurxX BelleCTB, MOT'YT OHTH
BHIIIOJIHEHE C JIOOHM IIOOXOLOAMMM KOJIMUECTBOM aJIMKBOT, B3ATHX U3
JIOBOTO  MIOOXOOAleI'0 KOoJMUecTBa 00pa3uoB. B  HEKOTOPHX CJydasax
MOXeT OHTL BHTOOHO OpaTh IO OOHOM aJIMKBOTE M3 Kaxmoro obdpasla B
HabOope oOpas3uok. TakuM o00pas3oM, M300peTeHMe IpendyCMaTprBaeT
Criocoo, B KOTOPOM [IOJIy4anT TIOOX O IO AMUN oBpazel, oBpasel
noaBepraeTca WIM IIoOdaeTcsa BO3IEMCTBUI CUJI, KOTOPHE BHBHBAT
BHIOEJIeHVEe Taska, colepXalelo aHallu3MpyeMoe KOJIUMUEeCTBO OIHOTO WM
foJjlee JeTyuMx BemecTB, M CIoco0O BKJoOYaeT B cebsg »Tal 3axBaTa
(HanpuMep, VYJaBJMBaHME M KOHLUEHTPUPOBAaHME) IIepBOTO YJaBJIMBaeMOTIO
raza (TakoT'o KaK KOHIOEHCHPYEeMHM TIa3 B CHUCTeMe, OCHOBAaHHOM Ha
KOHIOeHcallMM Tasz3a) B Ccpele WMJIM C IIOMOINBID CpPeIH B aHaJMu3UPYyeMOM
KOJIMYeCcTBe @OJa o0pasoBaHMAa aJIMKBOTHE, HeoOd3aTeJIbHO, HO OOBUHO
IyTeM M30JMPOBaHMA obpaslla OT aJIMKBOTH WM, OIPM HeOoOXOOMMOCTM, HO
OOLBUHO, BHICBODOXIEHMS II0 MeHLIIeM Mepe aHalu3UPYyeMOTI'o KOoJMUUYeCcTBa
JIETYyUMUX BEMEeCTB M3 JOBYNKM WIM CpencTBa cbopa M TIIOCIedyKlmeIro
aHaJiMz3a IO MeHbIlel Mepe OIOHOT'O acllekKTa XMMUUYeCKOT'o CcocTaBa
OoOHOTO WM ©OoJiee BHCBOOOXIAaEeMEIX JIEeTyUMX BemecTB. YacTo OBBaeT,
UTO «eOMHUUYHAaA aJIMKBoTa» OyleT OQaKTHUUYeCKM COoIepXaThb KOMIIOHEHT
KOHIeHCUPYeMOTO Taska (cy®—allMKBOTY), KOTOPHM VJIABJIMBAeTCSa IIepBOM
JIOBYIIKOM, ¥ KOMIIOHEHT HeKOHIeHCHUPpYyeMOTOo Ta3a (cy®—asmMkBOTA) ,
KOTOPHIM OBBUHO coBMpaeTCd OTHOeJBHO U/MIM aHaJIMu3UPYyeTCcd OTIeJILHO
oT CcyB—-aJIMKBOTHEH KOHIEHCHMPYEMOTO Ta3a.

[0179] Cuiamm, OPpMJIOXeHHBIMM K 00pasly WIM BO3IeMCTBYIVMA

Ha ofbpaseln, MOTYT OBTH JKOOBEe NOOXOOANMe CHUJIE, TakKue KaK CWUJIH,
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KOTOPHE OINMCAHE BEIME. B oOIHOM Habope acCHIeKTOB clocof BKJIKOUYAET B
cebs BoO3IOeMcTBMe Ha oOpasell IaBJeHMEeM, COCTAaBJILKMIMYM II0 MeHbIen
Mepe oT 1 wmwmbapa OO MeHee dYWeM 1 aTMochepr, HalpuMmep, IO
MeHbBIIEeM Mepe oT 1 Mwmbapa Ho okxoJjio 100 mmmmbap. OBpasell MOXET
IIOOBEepPIraTbCA BOBIEMCTBUI TaKMX CMJI B TeueHMe JOOOTO TMOOXOOAMEITO
nepuona BpeMeHM. 0Oco00 YHUKAJIBHBEE AaCIeKTH M300peTeHUusa BKJINUAKRT B
cebd IMpMMeHeHMe CJjlaboro BaKyyMHOT'O HOaBJIEHMS, HallpPMMEpP, OT OKOJIO
1 wwumbapa »no okojgio 500 mMmmbap,  HamopuMmep, okojio 1-300
MIImbap, okoJo 1-250 muimmbap, okoJio 1-200 mmimmbap MM OKOJIO
2-200, 2-150, 2-100, 3-200, 3-250, 3-100, 5-250, 5-200, 5-100,
1-50, 2-50, 3-50 wmmm 5-50 Mmmimmmbap B TeueHUe Ilepuola MeHee 15
MUHYT, HalpuMmep MeHee 10 MMHYT, HalpuMMep MeHee uWeM OKoJio 9
MMUHYT, MeHee dYeM OKoJO 8,5 MMHYTE, MeHee uUeM OKOJIO 8 MMHYT,
MeHee dYeM OKOJIO 7 MMHYT, MeHee uUeM OKOJIO 5 MMHYT WMJIM IOaxe MeHee
UyeM OKOJIO 3 MMHYT, MeHee uUeM OKOJIO 2 MMHYT WMJIM MeHee uUeM OKOJIO
1,5 MMHYTH WJIM MeHee UYeM OKOJIO 1 MMHYTH, Halpumep okoJjo 0,25-15
MMHYT, okoJio 0,33-12 wmuHyT, oOkKOJIO O0,5-12 wmHYT, oOKOJO 0,33-10
MMHYT, okoJio 0,33-11 wMmHyT, okoJo O0,5-11 wMmHyT, oKoJO 0,5-10
MMHYT, okoJjio 0,65-11 »muyT, oOKOJO O0,65-10 »™mHYT, OKOJO O0,5-7,5
MMHYT, okoJjgio 0,33-7 wMmHYyT, oOKOJIO O0,5-5 wmmHYyT, OKOJO 0,33-5
MMHYT, okoJjio 0,75-7,5 mmuHyTH, OKOJIO 0,75-5 MMHYT MM okojio 1-10
MUHYT, HaopuMmep, okojJo 1,5-9,5 MMHYTEH, HalpuMep, OKoJIo 2-9
MUHYT, HaOpuMmep, okoJo 4-8,5 MMHYTH, HalpuMep, okoJjio 5-8,5
MMHYTEHI, WJIIN HalpuMmep OKOJIO 6-8,5 MMHY TH . B KauecTBe
OOIOJIHUTEJIBHOTO  WMJM  aJIbTEPHATMBHOTO BapMaHTa ofpasell MOXeT
IoOBepIraThbCAa BOBIEWCTBUID IPYIMX CHMJ, TaKoOMy Kak BO3IeMCTBMe Ha
obpasell CUJBE pPal3pyleHud, Heo®g3aTeJIbHO B IOMNOJHEeHMe K OOHOW WM
BoJjlee IpyI'MM CWJIaM, TaKMM Kak BaKyyMHOE IaBJIeHMe, BUOpalMOHHAaS
SHePIMA WM DHepTMa M3JIyJYeHMsa, Takasd KakK JasepHoe BozOyxIeHue,
MM KoMOMHALMA JIIoOOT0 MM BCeX M3 HUX. lIpMMeHeHMe paslaBJIMBAalMMX
cuJI MOXeT oBecneunThb acriexkT CIIocoBOHOCTHU IoOBeprarTbCcd
TUIPOPa3pPHBY nJjis criocoba, B KOTOPOM OTIPENENIAITCA TakKue
noxasarTesyi, KakK IUIaCTHUUHOCTL M/UJIM TBEPIOCThL (HamopuMep, IyTeM
pazpyileHmrsa I'MOKOTO KOHTeMHepa, coIepxamero obdpa3z3ell), KaK OIMCaHO
Bollle. JleTyuMe BemleCTBa MOXHO aHaJIM3UMPOBATL JIOOHM I[IOOXOOAMYM

criocobowm, OBOBIUHO cpencTBaMI, KOTOPEHE BRJIOUYAKT MaccC—
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CIIeKTpOMeTPMUEeCKM aHaJiM3. B HeKOTOPHX aclekTax CcIoco® MoxeT
BKJIKUATE B ce0d ylaJleHMe IIOTeHIMaJIbHO MeMaknlux I'a30B M3 CPelH, a
B IOpYyTMX acleKTaxX TakoWM 5STall He BHIIOJHAETCS WJIM He SABJISeTCH
HeOOXONMMEIM. B HEKOTOPEX CJydasagx D3TU CIHOCOOH XapaKTepuU3yonTCH
TeM, uYTO oOpa3ls He HaTrpeBailT OO TemieparTyp Beme 100 °C. B
HEKOTOPEIX acClleKkTax crnocod BKJKOUaeT B cebd cbop UM TIepMeTU3aluio
o6pasloB B CKBaxXMHax I[I0 CpaBHeHMI C 3arpy3kKor JabopaTopHHX
obpasuoer. TakuMe CHOCOOHE MOTYT BKJIOUATL B cebga cOoOp MM aHajams
o6pasloB B HENOCpeICTBeHHOM OJM30CTM OT OYpPpOBOM  ILJIOMAIKMU.
Hampumep, crnoco® MOXeT BKJIOUATLE B CceOs BHIIOJIHEeHMe crocoba B
npenejax 200 ¢yToB, HalpuMep, B HOpenejyiax 100 ¢yTor, 75 dyTOoB MM
naxe 50 ¢oyTOoB OT MecTa, I'Ie oO6pa3Ub OOCTaBJIAKTCS Ha [IOBEPXHOCTH.
Criocof6 MOXeT BKJOUaATL B Cceb4d Iepemauy o0pas3loB C  IIOMOIBIO
KOHBeMepa, CUCTeMH I[IHeBMaTUUeCKMX Tpy® WIM IPpyToM CHUCTEeMH Ha
OYpPOBYK ILJIOWAIKYy WM Jaxe OOCTaBKYy IOPOHOM B JabopaTopuio OJiid
aHaJMza, KOoTopasd MOXeT HaxXOIMThLCA B Ipemeyax 0,5 Mmiam, HaOpUMEpP,
B mnpeneynax 0,25 Muay miam maxe 0,1 MMIM OT CKBaXMHHOM ILJIOMANKMN.
[0180] B mpyroM acleKTe STM CIOCOOB BHIIOJHSAITCS B OTHOIEHUN
IelCTBYKMe CKBaXMHB, TaKoM KaK CKBaxXuHa, KOoTopas HaxXoIUTCSd B
opoliecce akKTMBHOTO OypeHMs, Tak UYTO cHoco® MOXeT OIpelycMaTpUBaTh
aHaJM3 of0paslloB B pPexXuMe peaJIbHOTO BPpeMeHM WM B pPexXuMe II0UTU
peaJlbHOTO BpeMeHM. HamnpuMmMep, B HEeKOTOPHX acCleKTax pa3Hulla WIn
BpeMsa 3aras30eBaHu g Mexmny MeCTOM OypeHnsa (MeCTOIIOJIOXKEHUEM
OYpPOBOTO moJjioTa) u MeCTOIIOJIOKEHVEM oBpas3loR, Ha KOTOPHX
BHIIIOJIHAETCSA CaMHM IIOCJeOHUNM aHaJlM3, COCTaBJISgeT MeHee ueM OKOJIO
50 dyTOoB, HaIpuMep, MeHee ueM okoJio 40 dyToB, MeHee uUueM OKoJIO 30
byTOB, MeHee uUeM OKoJiIO 20 @QyTOB MJIM MeHee ueM okoJio 10 dpyTomB, 7
dyToB, 5 PYyTOB MM Iaxe MeHee UYeM OKoJO 1 o¢yTa. Takme CIOCOOH
MOTYT BKJOUATE B cedda dpakTuueckum cbop o00pa3loB B CKBaXMHHOM
TPpyOONpoOROIEe u, HalpuMep, nepenauy IOaHHBIX, CBA3aHHHX C
TBEPIOCTHIO oBpa3loRB, TaKMX KakK IOaHHBIX e} paspylmeHnn VI
BHIABJIMBaHUM COOpPaHHEIX B CKBaXMHe o00pas3lloB, Ha IIOBEPXHOCTH Uepes
OTITOBOJIOKOHHYIO CBA3b, nepenauy BUOPALMMOHHKIX CUTHAJIOB 1o
CKBaAXMHHOMY TpyOonporongy ¥ T. II. B »Opyrux cCJaydasax aHaJlus
oBpas310B Ha IOBEPXHOCTU CKBaXWMHB BCe ele MOXeT O0O0eCleuuTh

HeIOoporyrn aJIbETEePHATUBRY I/I/I/IJ'H/I OOIIOJIHEHNME K KapPTHUPOBAHNMI MeTOIOM
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raMMa-KapoTaxXa, KOTOPOE BHIIOJIHAETCS B HacTodlmee BpeMsa, U 0ojiee
OBICTPHM aHaJIu3, UYeM CIOCOOB PeHTIeHOBCKOM OudpakumM, KOTOPHe
BHIIOJIHAKTCA B  HacCToOAlee BpeMad M  KOTOPEE  BCe eme  MOTyT
VCIIOJIE30BaATECH B KauecTBe CpeIncTBa KapTUMPOBaAHMA  MaTepuala
(runacra, pernoHa) " oJisd yIIpaBJIeHU onepaluaMm
OypeHnd/ TugpopasprBa IjlacTa. JaHHHe, coBpaHHEHE B pes3yJbTaTe
TakMx olepauur, MOTYT OHTEL OUMOPOBAHH MM MHEM OOpa30M IIepedaHH
B BUIEe JaHHBIX Uepe3 KOMIBOTEPHYKR CUCTEMY, a 3aTeM MCIOJb30BaHH
I0JII AaBTOMaTHMUYECKOM OTIPaBKM U OpeloCTaBJIeHMSI MHOOPMAaLMM JIMIlaM-—
oriepaTopam, HalpuMep, yepes TrpadmruecKun IIOJIb30BAaTEJIb CKUM
nHTepdenc, UTO MOXET COIOeMCTBOBATH YyIpPaBJIEHMIO OllepallM¥ Ha
OypoBOM ILJIomamgKe. B HEKOTOPHX aclekKTax CHoco0 BHIIOJHAETCS C
MCIIOJIb30BaHMEM CKBaXWHL, B KOTOPOM HadomaeTCcsd YCUIJIEHHBEM IIO0TOK
OYypOBOTO pacTBOpa II0 CpaBHEHUI C TeKyllMMM CKOPOCTAMM IIOTOKa
BYpPOBOTO pPacTBOpa, UYTOOH o0O0eCHeurTh YCOBEPMEeHCTBOBAHHEIM aHalM3 B
pexuMe peaJIbHOTO BpeMeHM C IIOMOIBK IjlaMa, 4YTO MOXeT  OBThb
OCOBeHHO IIOJIE3HO, KOoT'oa aHajlM3 IjlaMa B pPeXuMe pealJlbHOT'O BPpeMeHU
BHIIOJIHAETCHA CO LIJIaMOM, IOOCTAaBJIEHHEM Ha [IOBEPXHOCTH.

[0181] @HaHHBEE, coOpaHHHE B XOIe aHaJlu3a, MOTYyT NpencTaBJIATH
cobom JnoOble IIOoOXOoIAmKMe  IaHHHEeE, HO, KakK OIMCaHO B JaHHOM
IOOKYyMeHTe, OJaTonpMAaTHO YacTO BRJIOUAT aHaln3 YKCYCHOM KMUCJIOTH,
MypPaBBbMHOM  KMUCJIOTH U/MiIM HedTeHaCHIEeHHOM  BOIH, CBA3aHHOW C
oBpazuoM. AHaJIM3 B KaudueCTBe OOIOJHUTEJBHOTO WMIM ajlbTEepHATMBHOTO
BapMaHTa MOXeT BKJKOUaThk B cebd M3MEepeHMe KOoJIMUeCTBa MeTaHa,
IMOKCHOa YIvlepoma M/UJIM MOHOOKCHUIA YIJIEepOoOa, KOTOPHI BHIOEJIIEeTCHd
13 00pa3l0oB MM BHOESJAETCH M3 JIOBYIKM OJIS JIETYUYEI'O COEeIMHEHUI.

[0182] VYumTHBas I[IepeMeHHYK IIPUPONY MaTepMralJioB, IIOoIJIeXallux
aHaJIn3y, mKajla  JaHHBX, KOTOPHE  aHaAJIU3UPYIRTCHA B crocobax,
CBA3aHHEX C aHaJM30M JIeTyuMx COoeIMHEeHMuM, MOXeT BapbMpOBATLCA.
370 MOXeT OHTB BEPHO IOaXe B OTHOMEeHMM HOaHHEX OINpele]JIEHHOTO TuIla,
[IOCKOJIBKY YCJIOBUA, B KOTOPHIX oTBUpanT obpasell, MOT'YT
BapbMPOBATHLCH. Hanpumep, uTo KacaeTcsd OBJIOMKOB BHOYpPEHHOM
IOpOoOsE, Ha mKaJy MOXeT BJIMATL BO3pacT OBOJOMKOB BHOYPEeHHOMU
IIOPOOE, COCTOAHMe OBOJIOMKOB BHOYPEHHOW IMOPOIOH M WUX XpaHeHue, a
TakXxe xXapaKTep MaTepMralloB, coIepXamyuxcsa B o0OJIOMKax BHOypeHHOM

nopoau. TakuMm o6pas3oM, B OINHOM acllekTe CIoco0® MOXeT BKJIOUATH B
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cebsa oOleHKY MaTepuasa Jubdo TIIOCPeldCTBOM PYTHUMHHHX SKCIEPUMMEHTOB,
JIndo c IIOMOMBIO PYKOBOHOCTBA, OpeloCTaBJIgeMOTO c TIIOMOIEBI0
CTaHOaApPTOB MJIM  aHaJIOTUMUHHEX  CpelCcTB, TakMx KakK  allapaTHasd
KaJIubpoBKa, KoTopad IIpoTlpaMMMpyeTCcsd Ha OCHOBaHMM IIepeMeHHHX
(HanpuMep, MOTYT OBTHL HaHeCeHH Ha KapTy M3BeCTHHEe HedTsSHHEe
CKBaXMHBE aHaJIOTMUHOTO XapaKTepa ¥ MCIOJb30BAaTLCHA B KauecTBe
KaJIMOpPOBKM OJIS aHAaJOTUUHHEX CKBaXyH), UYTOOH OILEHUTL HalJexXallylo
mKaJy M3MepeHMAa IJIS [IOCTpoeHMS TIpadrka MIM MHOTO aHaJlM3a OaHHHX,
Kak [IpOMJLIDCTPUPOBaHO B IlpuMepax, OpeldoCTaBJIeHHHX HWwke. Torma
crioco6 OOHUHO BKJOUaeT B cebsa [IOMCK yKa3aHMA Ha [OIPUCYTCTBUE WK
OTCYTCTBME OIHOTO WM 0OoJiee INPEeNCTaBJARIUX MHTepeC COeIMHEeHUN.
Korma oTOupalnT HEeCKOJIBKO 00pa3L0oB B HECKOJIBKMX MecTax, OOBUHO
cozmanT KapTy WM I'paduk, OHNATH Xe, KaK Ioka3aHo B IlpuMepax. B
TaKOM CcJydae crnoco® OOHUHO BKJIOUAET PYYHOM MM aBToMaTHUueCKUM
IIOMCK WabJIOHOBR IJIA INaHHHX B BHOpPaHHOM (BHIX) mkaJie (ax), KoTopasd (He)
BymeT (yT) yKaseBaThb Ha M3MeHeHUusd, aHOMaJIMM MM  «IOMKM». B
HEKOTOPHX CJydasax M3MeHeHMe KOJMUEeCTBa LeJIEBOT'O BelleCTBa B KajJe
BymeT MNPOUMCXOOUTEL OT VYPOBHA «0» wMiIM YpPoBHA okoJo 0, WM OT
OTCYTCTBMSA OOHAPYXEeHMI OO oBHapyxXeHMsS JodoTro 3BHaueHMsa Bome 0. B
KauecTBe IOpyIoro IIpuMepa, HalpuMep, KkKoI'a HedThb Kak IIPOLeHTHOoe
3HaueHMe OT of0mero 3HaueHMsa oObeMa TIOPOAHE MCIHOJbB3YEeTCS B
KauecTBe MBMepeHMS, B HEeKOTOPHX KOHTeKCTax (HalpuMmep, IIOPOOH C
IIOPUCTOCTBI0 OKOJIO 8%) M3MepeHMe II0 MeHbllel Mepe 2% 0Oymer
CUMTaTLCS «BHCOKMM» 23HaueHMeM HedTM, a HM3KMEe 3HaueHUud MOTYT
OBITL YCTaHOBJIeHH Ha 0,1% wmimM Hmwxe. IlpyM HaHeCeHMM Ha Tpaduk
IOaHHHX MOXHO YBUIETH UYeTKMe mabJIoHH. YacTo u3MepeHUe OKoJo 15%
mKaJiel uiam ©oJjee (Hampumep, okoJo 25%, okojo 30%, oxkoJjgio 40%,
okoJio 50% wmim ©6oJiee) CUMTAETCHS IVMKOM». AHAJIUTUUECKUM aclekT
ocoBeHHOCTEN JeTyuux BeleCcTB B COOTBETCTBUU c IOaHHBEM
nz3obpeTeHreM TakKXxe MOXeT BKJOUATH aHaJlM3 IOByX WM ©0oJiee TUIIOB
OAaHHHX, TaKmUx Kak IPOHUIIAEMOCTD Ha omHOM TIIyBuHe u
HelpOoHUIaeMOCThb Ha oIpyTou, HanpuMmep, OJIs UIOeHTUOUKALIUN
3axXxBayveHHEIX BO0H HedTH, KOTOpHEe MOTYT OHTbL OUeHb IIOJIe3HBEMM. B
KauecTBe MOOMIOJHUTEJILHOTO MM aJlbTepPHATMBHOTO BapMaHTa, pPas3JIMUHHeE
u3MepeHud, TakMe KakK HedTeHacCHmeHHas BoIa, MOTYT OHBTb OO0LeOMHeHE

C IpyIVMKM VISMEpEeHMAMV, TaKVMM KaK VSMEepeHMA MypaBbMHOIZ KMCJIOTEHL,
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YKCYCHOM KMCJIOTH M TOMYy IIOHODHOTO, TakK UYTO MOXHO M3MEpPATh 30HY
OOOHUM HedTM U ILJJaCTH BOKPYT 3O0OHH OOOBUM, KOTOPHE ITUIPpaBIMUECKU
coofbmarnTcs C 30HOM  HOOBUM, UyTO IOAOTBepXIaeTCcd  MypaBbLUMHOM
KMCJIOTOM, YKCYCHOM KMUCJIOTOM ¥ HedTeHACHIeHHOM BomoM. KoMOMHaALMSA
IPOHMUIIAEMOCTM U IOpYyIoM MHOopMaluM, OcoBeHHO B COoUeTaHuu C
IPYTYMM IOaHHHMU M3 TPAaIUMLMOHHHX CPEeOCTB, MOXeT ofecleuuTh KapTH,
KOTOpPHE UIEHTUOUILINPYIOT OOHY VI BoJiee 30H OOOHUN B
MaTepualje/perroHe. VcrioJib30BaHMe OaHHHX, BKJIOY AKX opyrue
YTUIEeBOOOPOIH, MOXEeT  IOOIOJHUTEJNBHO OOBACHUTE IIpupony  HedTH,
HalpuMep, OIPUCYTCTByeT Ju O0oJiee Taxesad wiIM 0OoJjiee Jierkasd HedThb
(MM Ke, UMET JIM MEeCTOPOXIEeHVS HedTr U/MIM Tasa CXOXYyKn WIK
PaBIMUHYID NOPUPONY M/MIM MOXHO JIM PacCCuUMTHBATL Ha Tas3 IIpHu
TPaHCIIOPTUPOBKEe HedTM Ha IOBEPXHOCTbL M T. HO.), W OTHOCUTEJILbHEE
MeCcTa PAacIOoJIOKeHUS HedTAHEIX MEeCTOPOXIeHUM, He3aBUCKMMO OT TOTO,
UMeeTCsa JM «YILJIOTHeHue» (00JlacTh HUBKOM IIPOHMUIIAEMOCTM) BOKPYT
HedTAaHOTO MECTOPOXIEHN S U/ VI MecCT HeQTHAHHX  MEeCTOPOXIeHUMN
OTHOCUTEJILHO BOHOE ¥ IOPYTMX CKOIJIeHWNM HedTr U/MIV BOIOH B
MaTepuale/perrmode. Takue JaHHBEE MOTYT IIOMOUL OIpPemelIMThL, MOXHO
JM IOOCTHUL PasHBX 3S0H IOOBHUM COBMECTHO WMJIM II0 OTIOeJIbHOCTM, U IIPU
KaKMxX YCJOBUSX MOXHO HOCTUYUL  3OHH  JOOBUM. TakuM oBpasoM,
HaopuMep, aHaJIM3 TaKMx  JaHHBX MOXEeT  BHSBUTE, oTHeJIeHO JIM
MEeCTOPOXIEeHVEe HedTHM WM Ta3a OTHOCUTEJILHO IPYIMX MeCTOPOXIeHUM
HedTU B MaTepualie/permroHe.

[0183] Kak ykKas3aHO BHIIe, pPa3JIMUHHE PAaCKPHTHSA, OTHOCAMMUECS K
criocobaM m300peTeHUda, MOTYT OHTL JIeTKO IIPMMEHEeHH K YCTPOMCTBAM U
cucrTeMaM M300peTeHMsa, KOTOPHEe Takxke WIIOCTPUPYITCS B IIpMMepax,
IpencTaBJIeHHEX HIXE . TakuMm obpaszoM, C opyTon CTOPOHH,
n3obpeTeHne obecreunBaeT YCTpOMCTBA, KOTOpPEHIE comepxar (a)
KOHTeMHep WMJIM KaMepy IJIS OpreMa UM M30Jauuy o0pas3lioB MaTepualla U
(b) xoMmmnoHeHT OOHapPyXeHMHa, CIOCOOHEM OOHAPYXMBATEL KOJMUECTBO
OoHOTO WM ©Oo0Jiee 1LeJIEBHX JIeTyuMxX BelleCTB, BLHCBODOXIaeMHX U3
obpaslla, IpM 2TOM BEMeCTBO BKJIOUaeT MOHOOKCHUI YIJlepola, YKCYCHYI
KUCJIOTY, MyPaBbLUHYID KUCJIOTY WIM UMX KoMOMHAalMD, HeoBAd3aTeJIbHO B
KoMOMHaALIMM C VYIJIeBOOOpOIOaMy, HeopTlaHMUeCKMMM Ta3aMuM WJIM B UX
KoMOMHalMM. B eme OOHOM aclekTe M300peTeHMe OpelycMaTpUBaeT

YCTPOMCTBO, COIepxalee paspyllaeMell KOMIOHEHT WM MaTepuadl,
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KOTOPEM MOXeT coIepXaTh o00pa3lbl, KOTOPHE IIPpU paspylleHuu ITaioT
MHOOpPMallMK O MIpoYHoOCTM obpas3ua (M, CcleloBaTeJIbHO, MaTepuaJa), "
CUCTEMY, KOTOpasd COIOepXuT Takoe VYCTPOMCTBO ¥ CpedcTBO OJ4
pazpyleHrsa yCTpoOMcCTBa (a Takxe Heo0A3aTeJIbHO CPpelCTBO UM3MepeHUS
OaHHHX, XpaHeHuUsa WHOopMauuy, obOpalleHMsa K MHOopMaluuuM M T. IO.). B
eme OIOHOM aclekTe u300peTeHMe OpedyCcMaTpMBaeT YCTPOMCTBa WU
CUCTEME], KOTOPEE MOI'YT BEHIIOJIHATE 00a aHajM3a.

[0184] UTo kacaeTcsa YCTPOMCTB, KOTOPHE CIOCOOHE K aHalu3ly
JeTYyUMX BEMeCTB, YCTPOMCTBO B COOTBETCTBMM C IaHHHM M300peTeHNEeM
OOLBUHO COIEPXMT KOMIIOHEHT IMOoOauM SHepIuM, KOTOPHM CIOCOOCTRYeT
BHOEJIEHUID JIETYUMX BelleCTB M3 obpa3lla. KOMIOHEHT IolauM DHepIUM
OOBUHO TIIpelcTaBJjigseT CcofoM WMJIM COLOEPXUT (a) YCTPOMCTBO WJIM
CUCTEeMY, TeHepUupyKllylx IaBJIEHUEe, (b) yCcTpOMCTBO WJIM CUCTEMY,
KOTOpasd CIOCODCTBYEeT  BHIOEJIEHUID JIeTyuMX  BelleCTB IIOCPeNCTBOM
MexXaHUUYeCKMUX CWUJI, TeIUJIOBEX CWUJI WJIM ¥ TOI'O W Opyroro, WK
KOMOMHAaLUM (a) u (b). UYacTo YCTPOMCTBO WM CHUCTeMa OymerT
comepXaThk cCcpencTBa (KOMIOHEHT, CUCTeMa MWJIM TOoMy HomoBHoe) IJ4
UBOJIALUUK JIeTyulMx BeEMeCcTB, BHCBOOOXIaeMHX M3 ofpaslla, OoKpyXawilen
cpelb U/UIM IPYTUX KOMIOHEHTOB CHUCTEeMH MM YCTPOMCTBa, TaKMxX Kak
ooMH wmIM BOoJlee HOEeMCTBYIMX KJAalaHOB. YCTPOMCTBA UM CUCTEMB YacTo
BKJIIOU AT JIOBYIIKY, KoTopasda MOXeT OHITEL HeceJIeKTBHOM AR
CeJIEKTHMBHOM JIOBYMKOM MWJIM BKJIOUATL JOBYIKM O000OMX TUIIOB. JIOBYIIKA
MOXeT OBTL, HaIpuUMep, JIOBYIIKOM C XMIKMM a30TOM, KoTopas CclIocobHa
yJIaBJIMBATH JeTyuue KOHIOEHCHUPYEMEIE TasH, BHIOEJIAIMEC S nu3
00pasloB, TaKMx Kak OOJIOMKM BHOYPEeHHOW TIIOPOIH. Pa3MepH TaKux
YCTPOMCTB OINMCAHE B »OAaHHOM [OOKYMeHTe B IpyI'OM MecTe, KaKk U
nomxondmme MaTepHuaJikl, M3 KOTOPHX TaKMe YCTpOoWCcTBa MOTYT OHTbH
M3TOTORJIEHH .

[0185] VYcrporcTBa nOJ4 aHalM3a JeTyurx COeIMHEeHUM OORUHO
BKJIOUAKT CpenacTBa IJIA M3MEPeHusd JeTydMx BemecTB. 3TO MOXeT
BKRJIOUATL B cebd, HalpuUMep, IeTeKTOop MOHOOKCHIAa YyIJlepola WK
XVMUUECKUN »OeTeKTop OPYyTOoro THUIa M B KauecTBe OOMNOJHUTEJLHOTO
W aJIb TEPHaATUBHOTO BapraHTa MeHee CHIelUPUUHYIO cucTeMy
oBHapyXeHUH, TaKymn Kak MaCC—CIIEKTPOMETP, IPVMEPH KOTOpOM
IpelCTaBJIEHE B JIPYI'OM MeCTe B JaHHOM IOOKyMeHTe. TaMm, TIOe 3TO

BEIT'TOOHO, AHaAJIMTUUECKME YaCTUM CHUCTEME MOTYT OHTB JOIIOJIHUTEJIBHO
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M30JMPOBAHE OT IPYTMX UYacTelM CUCTEeMBl, HalpuMmep, OJg obecrneueHmUd
OpaBUJILHOM padoTH U/WIKM OJIS OpeloTBpalleHrMd JIOXHEX CUTHAJOB.
YCTpOoMCTBO/CUCTEMa B COOTBETCTBMM C IaHHEM M300peTeHMeM MOXeT
OOINOJIHUTEJILHO COINepXaThb IPOTPaMMUPYEMBI WM JIOTUMUECKUM KOMIIOHEeHT
OAaHHHEX @OJI9 cOopa OaHHEIX, PeTPaHCJALUMM OaHHEX, XPpaHeHMS IaHHBX U
T. II., UYTO MOXeT BKJIOUaThL B cebdg CHUTHaJE TpeBOI'M, CpelcTBa
aBTOMATUMUECKOTO YCTPOMCTBa (TakMe KakK CpedCcTBO IJiA YIpaBJIeHUA
HalpaBJIEHHOCThLID  OypeHUs) /M TpaduuecKuis  [IOJIb30BaTeJIbCKUM
MHTepdeMcC. PaoTa KOMIIOHEHTOB YCTPOMCTBA/CUCTEMEH aHaJIOTWUUHEM
ofpasoM MOXeT OHBTH aBTOMATUIUPOBAHA M/UJIM MOXET HaXOOUTLCS II0I
yIpaBJIeHMEeM MIpoTpaMMMPYeMOoT o OJioKa MJIM KOMIIBIOTEPHOW CUCTEMH.
[0186] B mpyroM aclekTe U300peTeHMe IIpeOyCMaTpUMBaeT CUCTEMH
WM YCTPOMCTBa MOJIS XUMUMUECKOTO aHajJM3a JeTyuux COeIVMHEeHUN B
obpaslle MaTepuasa, KOTOPHM COOEepXUT (a) KPUOTEeHHYI JOBYIIKY,
KOoTOopad MOXeT OoxJaXIaTbCSa M XPaHUTBCA I[OIpU TeMlIepaTypax, IIpu
KOTOPEX €CTh BO3MOXHOCTEL VYJIaBJMBATL ILIeJIEBHE JIeTyulue BeleCcTBa,
KOoT'la TaKMe BelleCTBa HaxXOOATCHA B IMUAOPABJIMUECKOM COOOMEHUM C
JIOBYMKOM (HalpuMep, TeMIepaTyps oOKoJio —-100 rpanycoB o IleJbcuio
WY HWXe, HalopuMep okoJo -110, oxkojgo -120, okojo —-130 IpalycoB
no IeJabcuio MIM  HUXE) (HanpuMmep, YCTPOMCTBO/cUcTeMa  OOBUHO
COOEPXMUT OXJIaxIallMy KOMIIOHEHT WM oxXJlaxiallee CPeICTBO, KOTopoe
CIIOCOBHO CeJIeKTUMBHO OXJaXIaTh KPUMOTEHHYID JIOBYIIKY, KOoTopasd Ha
IpakTHUKe MOXeT IMIpelcTaBJIAThL cobo¥ omHy, IBe WM 0o0Jiee OTIeJIbHHX
JIOBVYIIEK) ; (b) HeobazaTeJIbHO, HO, Kkak MOpaBWJIO, KOMIIOHEHT WJIM
cucTeMy 0Jis CeJIEKTMBHOTO IporpeBa KPMOTEeHHOM JIOBYIIKM
KOHTPpOJIMPYeMbIM oOpasoM; (c) omHo wuiIu ©OoJjiee YyCTPOMCTB WM CUCTEM
OJIsS OPpWJIOXeHMsa oOomoHOM wmImM ©0oJiee CcuJ K obOpaslaM, K KOTOPHM
IpUMeHSIeTCs cucTeMma, Takasa Kak BaKyyMHAas cucTeMma,
OpenrnouTUuTeJIbHO C  BOBMOXHOCTBI IIPMMEHSTH  HEeCKOJLKO  YPOBHeN
BaKYYMHOT'O HaBJIEHMA K o0Opasly, a B IPeOlOYTUTEJIBEHEX acleKTax -—
BOBMOXHOCTD IpUMEeHATh OTHOCUTEJILHO HUSKU/ CcJladbil BakKyyM K
oBpazly, HalpuMep, OaBJIeHMe, CcocTaBJgwpmee oOkoJiIo 25-150 wmmimmmbap
(HanmpuMep, IOaBJIeHUe, COCTaBJdpomee okoJo 60-120 wmmbap), K
oBpa3uy; (d) KOMIIOHEHTH IJIS COIOepXaHMd JeTyuMx BEemecTB U
yIepXaHusd BelecTB M30JMPOBAHHEIMKM OT OKpyXallmel cpellb, TakKye Kak

KOpITyC/, (e) KOMIIOHEHTEL OJIA CeJIeKTHUBHOM M30JIALIUNN JIOBYIIKIM oT
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obBpazua, Tak 4TOOHE JIeTyuHne COeOMHEHUS MOTJIM IOoIBepraThbCsH
BO3IEeMCTBUL  JIOBYIKMU TOJIBKO rmocJie OXJIaXIeHN A oo TpebyeMon
TeMIIepaTypPH; (f) HeoOsa3aTesIbHEM KOMIIOHEHT oJis yJlaBJIMBaHUSA
JIETYyUMX BeNeCTB, KOTOpEEe He OYyOYyT KOHIEHCUMPOBATBHCSA B JIOBYIIKE,
KOTOPHEM OOHUHO CeJIEKTMBHO M30JMPOBaH OT IPYyTMX BemecTB, TakK dYTo
HEKOHIEHCHUPYEMEHE MaTepHraJitl MOTYT aHaJlM3MPOBATBCH OTHOEJIBHO OT
MaTepMraljloB, KOTOPHE KOHIEHCUPYITCS, WIM MHEM O00pa30oM CBA3HBaKTCH
C JIOBYWKOM W IIOCJe 3TOTO  BHCBODOXIAKTCH M3  JIOBYIIKWU; (g)
YCTPOMCTBO IOJId aHajJu3a IO MeHbIeM Mepe  HEeKOTOPHX JIeTyumux
BelleCTB, BEICBOOOXI AKX C A ns3 JIOBYIIKH, TaKUX Kak Macc-—
CIIEKTPOMETPUUECKOE YCTPOMCTRBO, HeoB43aTeJIbHO co
cpeICcTBaMM/KOMIIOHEHTaAMM  OJIS CeJIEKTUBHOTO  pa3pelleHnsd nocTyria
JeTYyuMx BelecTB K aHaJUuTUUeCKOMY YCTPOMCTBY (HalpuMmep, C OIHUM
i 0oJiee CeJIEKTMBHO OTKpPHBaeMeMM KjalaHamyu) ¥ (h) cpencTea wWiu
KOMIIOHEHTH [OJis ofecleueHMs TPaHCIOPTUPOBKM IIO MeHbIleM Mepe
HEKOTOPHX M3 JIeTYyuMx BelecTB, VYJaBJIMBAEeMbX B 3BaMKHYTOM CHUCTeMe.
Takasa cucTeMa MOXeT B KauecTBe OOIOJIHUTEJILHOTO VI
aJlbTEPHATMBHOTO BapuaHTa TakKXe CcoOoepXaThb (1) KOMIIOHEHT  WMJIU
CpeInCcTBO IJA yHOaJleHUs JIHOOHX HEeKOHIEHCHUPYEMHX I'a30B U3 KPUOTEeHHOM
JIOBYIIKM, Kak u, npu HeoOXOoOMMOCTH, tes BHIEJIEHU A JIIOOBIX
KOHIEHCUPYEMBEIX JIeTYyUMX BemecTB M3 KPUOTeHHOM JIOBYIIKM, ecn
aHaJIUTHUYeCKUM croco6 TpebyeT NIpVMMeHeHU BEICOKOTO BaKyyMa,
HaopuMep B CcJydae CeJIeKTHMBHO paboTawmmel HaCOCHOM  CUCTEMEI.
CucTeMsl, KOTOPHE VMenT cpencTBa/KOMIOHEHTE oJs aHaJm3a
HEKOHIOEeHCHPYEMEIX T'a30B/MaTepralioB, MOTYT HOOIOJIHUTEJILHO CoIepXaTb
CpelCcTBa OJ4 YJaBJIMBaHMA 3alaHHOTO OO0BeMa TaKMX HeKOHIEHCUPYEMEBIX
MaTepMraJloB, TaKMe KaK CeJIeKTMBHO paboTawnmue BaKyyMHBE YCTPOCTBA,
KOTOPHE MOTYT BO3IeCTBOBATH Ha TakKue MaTepHraJlbl n/ i
KOMIIOHEHTH/ cpeICTRa nJjis CeJIEKTUBHOTO BO3IOeNCTBUA Ha TakKue
MaTepUraJIbl aHaJIMTUUYEeCKOM JacTu CUCTEMH, u JacTo
CpeICTBa/KOMIOHEHTH MOJIS TPaHCIOPTUPOBKM  TaKMX MaTeprajloB K
aHaAJIMTUUECKMM KOMIIOHEHTaM CUCTEeMH/yCTpOMNCTRA .

[0187] Kak omnomMcaHO BHIIe, KPMOTEHHaAsa JIOBYyIIKa MOXeT OHTH
cosaHa INyTeM KOHTakKTa IMNOOXOOAmeM cpelbl C KPMOTeHHHM BelleCTBOM,
TakMM KaK XKUIKMM as0T, XUIKMM apIToH, XUIOIKUM KUCJIOPOH, XUIKUM

BO3IOYX, XWUIOKUM TeJIMM, CYXOM Jiel, CYCIEeH3MI CYXOI'O JibIa, OOBUHEIL
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Jen, oOHUHasg JenfAHasd CYyCIeH3usd BOOAHOTO JbIa B IIpPecHOW Bome,
OBrUHaAa JiendHas CYCIeH3Usa BOOAHOTO JibIda B COJIEBOM pPacTBOPE WM
Jboe Ipyroe eCcTeCTBEHHO oXxJaXIawlee BelMeCTBO, CIOCOOHOEe IOCTUUb
MMHMMAJIbLHOM TeMIIepaTypH, Heo®xXoOomMMom oJis 3aMOpaXmMBaHUA
IpenCcTaBJIAKMEeTr0 MHTepec BelecTBa (BemecTB) B KPUMOTEeHHOM JIOBYIIKE.
KpuoreHHoe cCocTOAHME B KadvecTBe OOIIOJIHUTEJILHOTO W
aJIb TepPHaTUBHOTO BapuaHTa  MOXeT OHITH OOCTUITHYTO c IIOMOIILIO
MEXaHMUEeCKOTO 3aMOpaXMBaHMUA MM OXJaXOIeHMsa, UTO MOXeT OHThb
OOCTHUTHYTO C IIOMOIBI YCTPOMCTBa KeJbBMHaATOpa. KeJIbBUHATOP WJINU
opyroe KPUOTEHHOE YCTPOMCTBO OOJDKHO OHITH BEIIIOJIHEHO c
BOBMOXHOCTBI IOOCTVIKEHMS MMHMMAJILHOM TeMIepaTyph, HeOoOXOOMMOMW IOJIA
3aMOpaXrMBaHMA  [IPeICTaBJAKIETO MHTepeC  BellecTBa (BemecTB) B
KPUMOT€HHOM JIOBYIIKE.

[0188] KpMOT'eHHHY  KOMIIOHEHT JIOBYIMKM MOXET UMeTh JIodyio
NOOXOOANYKn KOHQUIypaluioo. B OIHOM IIPMBEOEHHOM B KaudeCTBe IIpHUMepa
BapMaHTe JIOBYIIKA OymeT VIMEeTb TaKyo KOHOUTYpaLNo, UTOOH
oxXJIaXIeHure KPUOTEHHOTO yJIaBJIMBAKMETO  YyCTPOWCTBAa IPOUCKOIONIIO
CHapyXM KPMOTEeHHOM KaMepH, a JleTyure BelleCTBa [IpWUIMIIAIU K
BHYTPEHHEM YacTM KPUMOTEeHHOM KaMeph. B KauecTBe aJlbTepHaTUBHOTO
BapMaHTa MOXeT OHTb IIpelyCMOTpeHa JIOBYIIKa, B KOTOPOM OXJaXIeHUe
KPMOTEHHOTO YCTPOMCTBa IMNIPOUCXOOUT BHYTPUM KPUOTEHHOW KaMepH, a
JeTyure BelleCcTBa IPUMJIMIIAT K BHEMHEY YacTy KPUMOTeHHOM KaMephl.

[0189] B oIOHOM acIleKTe KPMOTeHHad JIOBYIKAa COIOEPXUT OIOVH WU
BoJee MaTepuraJioB, IIOOX OO AMMX OJIsI KPUOTEHHOTO yJlaBJIMBaHUSA,
KOTOPHE OOHUHO BHOMpAawTCSd M3 MaTepraJioB, KOTOPHEE CcoIepXaT OIOWH
nim 6oJlee MOOXOOAMMX MeTaJlJIOB, TakMxX KaK aJloMMHUM, Medb, 30JI0TO,
cepebpo, IJJaTuHa, IaJJlaIui, HepxXapBeomas CcTajlb, JaTyHbL, OpoH3a,
HUKeJIL, KobGaJbT WM JdoW IpyTro¥ MNOOXOOANUNM MeTaJlJl, BKJUYas
CIJIaBH M/WaM JofHe I[IOOXOOAmMe KOMOMHALIMKM TakKUxX MaTeprallioB.
JloBymKa B KauecTBe OOIOJIHMUTEJILHOTO WM aJlbTePHATUMBHOT'O BapMaHTa
MOXeT COCTOATh M3 HEeMeTaJJIMdeCKOoT'o MaTepuala, HeoOsa3aTeJIbHO
HEMETAJIJIMUECKOTO MaTepuaa, KOTOPHIM obpaszyerT MTOOJIOKKY oJis
yIaBJIMBAHUSA JIeTyuMxX BelecTB, TakKoT'o Kak, Halpumep, VYIJIepOoIHEHEe
BOJIOKHa, MCKYCCTBEeHHHM ajiMasz3, IIPUPOOHEE WJIM IPOMHIIJIEHHHE aJjiMas3EH
WV TOHKME aJIMa3HEE IIOKPHTHUSA, CTEKJIO, KepaMMKa WM Jwodoe Opyroe

rnogxonmdmee HeMeTallllIMdeCKoe BemeCTBO I KOMOMHAaUM A TaKMX
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BemecTs, OTHOeJILHO WIn B coueTaHUM c OOHUM W BoJiee
MeTaJlJIMUeCKMMM BemecTBaMM. JIOBYIKa MOXeT MVMEeTh JOYI [TOIXOI SNy
popMy WM KOHOUIYpAalLMI, BKJKUYasa, HalpuMep, OGOpMy, BHOPaHHYI M3
HMJIMHIPUYECKOM, U-obGpasHoi, MHOT'OYT'OJILHOM, chepuueckom,
BOpPOHKOOBOpPa3HOM’, pebpucTou, CIIMpaJIbHOM U/MIM  TI'po3meodpa3HOon
bopMH MM JIOOOM OPYTOM MHOAXOOAmEeN (QOPME.

[0190] CucremMa VI YCTPOMCTRBO, comepxamee KPUOT EeHHEM
KOMIIOHEHT WJM CUCTEeMYy B COOTBETCTBMM C TakKuMM acleKTaMM
nz3obpeTeHrsa, MOTYT OHTL BHIIOJHEHH C BO3MOXHOCTBI aHaJMz3a JIdoTo
THUIIa JIeTYyUMX coemmMHeHMM wmam  obpasua (oB), CBS3aHHOTO (BIX) c
JeTyuMM CcoeIMHeHMeM. B ToO BpeMsa KaK OIMCaHMe B OaHHOM IOOKYMeHTe
yIoeJsigseT BHaAuuTeJIbHOe BHMMaHMe BKCTPpaKUUM JIeTyuMx BemecTB U3
TeQJIOTUUYECKUX MaTepMralloB, OCOOeHHO M3 MaTepuaJioB M3 HeQTSHHX U
Ta30BHX CKBaXwuH, M, B UYaCTHOCTM, U3 OOJIOMKOB BHOYPEHHOM IIOPOIH
13 HedTAHBX ¥ TI'a30BHX CKBaXMH, CIOCOOH B COOTBETCTBUM C HOaHHBEM
n3obpeTeHreM MOTYT OHTHL  BHIIOJIHEHH, KakK VYyKa3aHO B JaHHOM
OOKYMEHTE, C OpyIMMM TulIaMu o060pas3LoB M B IPpyI'OM acIleKTe
nz3o0bpeTeHUsa MOTYT Haxe IIPMMEeHSAThLCS Ha [OpakKTHMKe ¢ JeTyudMuMU
XUOKOCTAMM, KOTOPHE He 3aBUCAT OT Kakoro-Jmubo TBepmoro obpasla.
HanpuMmep, B OOHOM acIlekTe OIMH wMJIM ©0oJiee CIOCOBDOB aHaJlusza
JIeTYyUMX BeMeCTB B COOTBETCTBMM C IaHHEM MK300peTeHMeM, Takux Kak
ONMCAaHHEE BHIIEe, B KaueCTBe OOIOJIHUTEJILHOTO WM ajlbTepHaTUBHOTO
BapMaHTa I[IPUMMEHSAITCS K XKUIOIKOCTM, TakoM Kak oIMH wmiIu 0OoJee
OYPOBHX PacTBOPOB. B IOpyr'oM aclekTe Takoy crnoco® wuiam Habop
crioco6oB B KauecCcTBe MOOINOJHUTEJLHOTO WM aJlbTePHATMBHOTO BapMaHTa
IpUMEeHSIeTC s K razoobpasHoMy  BeHeCTBY (HampumMmep, BelecTBY,
KOTOpOe B OCHOBHOM, IIPEeMMYyIECTBEHHO WM IIOJHOCTLI HAXOOUTCS B
raz’oobpasHoOM COCTOSHUM IIPM HOPMAaJILHEIX aTMOCOEepHHX VCJIOBMAX). B
TakMx aclekTax u3o00peTeHusa CcIocod® B COOTBETCTBMM C ITaHHBEM
n3obpeTeHreM MOXeT BKJIOUATL B cebsa 3aloJIHeHMe KOoHTeMHepa WIN
KOMIIOHEHTa CUCTeMH aHaJlu3UpYyeMbBIM T'al30M, I[IpelocTaBJIeHMe Tasy
BOBMOXHOCTM BCTYINIaTh B KOHTAKT C JOBYMKOM, TaKoOM Kak JOBYMKa C
KUIKMM as30ToOM, " rocjyienyroiee obecrieueHue BEICBOOOXIEHHEIX
IIoCpelCTBOM JIOBYIIKM Tas0B IJiA aHalM3a, HalpuMep, C IIOMOILI Macc—
crnnexkTpoMeTpuu. Korma Tas mnomaeTcd B KOHTeMHep, TakoM Kak koJba,

crioco® MOXeT BKJIOUATH B cebga sTarn 3allOJIHEHU A KOJIOHL,
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HeoOdga3aTeJIbHO TepMeTH3alui KOJOE M, HeoO43aTelIbHO, OO0pa30BaHMue
IoToka OQJoMIa TepMeTHMUHHM ofpa3oM MexOy KoJOOM M CHuCTeMOM, Tak
uTO JIeTy4UME BEmEecTBa B T'a3e He TepdanTcd HM B pesyJjbTarTe
BEHICBOOOXIEHVA, HM B pes3yJjibTaTe BCTYIUJIEHUS B peaklMow. B KadecTBe
aJbTepHaTUBHOTO BapMaHTa TI'a3 MOXeT OHTbL VJIOBJIEH YCTPOWMCTBOM,
TaKMM Kak [IIpMull, W BBEIOEeH B CUCTeMy, HallpMMEpP CHUCTeMY II0XI
BaKyyMOM, IIYyTeM IIPOXOXIEHUS MUIJIEL UYepes IepelOpOodKy M TeM CaMbM
BEHICBOOOXIEHNM HEKOTOPEHX, OOJBIMHCTBa, BCEeX WM, IO CYIEeCcTBY,
BCexX KOMIIOHEHTOB IIIpulla BO BIIYCKHOE OTBEPCTME CHUCTEMH U, B
KOHEUHOM CuUeTe, HeMeIJIeHHO WJIM I[IOUTM Ccpasy Iocje BTor'o BO
BIIyCKHOEe OTBepCTHe JIOBYIIKM, a 3aTeM B aHaJIMTHUUYeCKOoe YCTPOMCTBO
(mnwu, eciu JIOBYIIKA He MCIIOJIb3YeTCH, HEeIoCpelCTBEHHO B
aHaJIMTUUECKOe YCTPOMCTBO B COOTBETCTBUM C TaKMMM  acleKTaMu
n3obpeTeHnd) . Eme OOUH aJIb TepHATUBHEM acIleKT n3obpeTeHm
npenycMaTpuBaeT croco®, B KOTOPOM Ta3, CcoIepXamui HeKOTOpPHe
KOJIMUeCTBa JeTyuuMxX BemecTB, TaKMe KaK OuUeHb HU3KUe/CJIedOBHE
KOJIMUeCTBa JIeTYyumx BelleCTB B rase, OOJIKeH oBecrieurBaTh
KOHIeHCcaluumn TIa3000pa3HeExX JeTyurMx BelecTB B JOBYIKe, TakKoM Kak
JIOBYIIKA c KU KUM a30TOM. B TeueHUE OTHOCHUTEJILHO BoJee
OJIMTeJIbHOTO IIepuola BpeMeHM, UTOOE oO0ecleuuTh HaKOoIJIeHMe Oaxe
He3HAauUMTeJIbLHOTO KOJMUeCcTBa JIeTyuMux BelecTB B JIOBymKe. Takon
opoliecc MOXeT OHTL MCIIOJL30BaH IJIS OOHAPYXEHMS Upes3BHYAMHO MAaJIhX
KOJIMUECTB B3PHEBOOIIACHEX JIETYUMX BEMECTB B BO3OYyXe WJIM CJEeIOBHX
KOJIMUECTB YIJVIEBOOOPOILOB U/UIM OPTaHMUeCKMX KMUCJIOT B BO3IYyXe,
CBSA3aHHBIX c IpoCcadMBaHMEM HedTeNpOoOyKTOR, VI IpyTUX
COOTBETCTBYIMX MUKPO3JIEMEHTOB, TaKUx Kak 3aTrpPA3HUTEN
OKpVyXawmeM cpenb. TakuM o0Opa3oM, TakKoM MHCTPYMEHT U Oaxe MHOTUe
IpyIre YyCTPOMCTBA M CUCTEMEBl, OIMCAaHHHE B IaHHOM IOKYMEHTEe, MOTYT
OBITEL IIOJIe3HEL B KadecTBe MOOMJILHOTO YCTPOMCTBa B aBToMoOMIe,
TPY30BUKE, camoJieTe, JIOOKe VI oaxe pakerTe. Cucrema C
HECKOJIBKMMM  JIOBYIKaMM C KMIKMM a30TOM OyIeT oBecrneurBaTh
HelpepHBHHM KOHTPOJL, Tak KaK TIIoKa OJIIHa JOBYIIKa W3BJIEKAEeT
oBpazell nOJ4 aHaJlM3a, IOpyTras JOBylmka OyIeT aHaJlu3MpOoBaThb paHee
YJIOBJIEHHHI of0pasell.

[0191] CucreMsl M YCTpOMCTBa B COOTBETCTBUNA C  IOaHHEM

n300peTeHrneM OBOBIUHO comepxaT yCTpOﬁCTBO M CpelCTBO IOJIA
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BBeIeHMa JIeTyuMx BemecTB M3 obpa3lla B CUCTEMY MW30JIMPOBAHHEM
criocofboM. B OIIHOM OpennouTUTeJILHOM acriexTe, Kak
OPOMJLIIOCTPUPOBAHO B OPYTOM MecTe B »OaHHOM JOKYMeHTe, CcUucTeMa
COTEPXUT KOMIIOHEHTH M/UJIM CpelCcTBa MOJIS BBeIeHUS JIETYyUMX BeleCTB
B  YCTPOMCTBO/CHUCTeMy IIOCPEeICTBOM MHBEKLUMM MOpUlla WX  MUIDJIH,
KOTOpad yacTo IperMyIeCTBEHHO COOEePXUT JacThb, KoTopasda
IpoKaJkBaeT, npoBuBaeT WM VIHEIM obpasoMm MIPOXOIOUT yepes
IeperopolKy, KoTopasd OOmUHO OyImeT cCcBA3aHa C KOHTeVHepoM IOJIA
0B6pas31oB, B KOTOPOM MOI'YT COIepXaTbCd oOpas3lbl, IIPedlOUTUTEJIBHO B
TepMeTHUYHOM COCTOSHUM, TaK UTO IIOTeps JIETYyUMX BelecTB CBOIUTCH K
MUHMMYMY  (HaopuMep, CHCTeMa MOXeT COoOepXaThb OOMH wWiInu 0oJiee
00pasloB, KOTOPHE TEepMeTUUYHO 3BaKPHTH OT BIIYCKHOT'O OTBEPCTUA
KPUMOT eHHOM JIOBYIIKM) . CucrTeMa OOBIUHO oymeT comepxaTb
KOMIIOHEHT/CpeICTBO IJA CO3OaHus IIOTOKa Tas30B B  KPUOTEHHY
JIOBYIIKY, HalpMMep HaCOCH M ToMy Homo6Hoe. K ToMy XKe CHCTeMa
MOXeT HeoDA3aTeJIbHO COHOepXaTh MCTOUHMKM T'asa, TakKoI'o KaK BO3IOYyX
WM IOpyTuMe T'ase, KOTOPEHE MOTYT CIOCOOCTBOBATE IIOTOKY JIETYUMX
BelleCTB B CHCTeMe/YCTPpOoMCTBe.

[0192] AHaJIUTUUECKOE YCTPOMCTBO oJisg OLIeHKU JIeTyumx
COeIMHEHVM B COOTBETCTBUM C TaKMMM acleKTaMr M300peTeHrS OORUHO
COOEPXMT MaCC—CIeKTpOMeTP, HO B KauecTBe MNOIMNOJHUTEJILHOTO WM
aJIb TepHaTUBHOTO BapuaHTa MOXeT comepxaThb OIHO VI BoJee
HOIIOJIHUT €JIb HEIX aHaJIUTUUYECKUX YCTPOMCTB, BKJIIOUA S, HalpuMep,
T'al30BLHM xpoMaToTrpad; VHOpaKpaCHBM CIIEKTPOMETP; CIIEKTPOME TP
KOMOMHALIMOHHOTO PaccesHMsa WK Jodyon ¥xX KoMOMHALIMIO, BKJIIOUA I
HEeCKOJIbKO YCTPOMCTB OIOHOTO THIIa (HanprMep, HEeCKOJBKO MaccC-—
CIIEKTPOMETPORB) ; ZRINZ! JIOOHE opyrue MIOOXOOAMMe aHaJIUTUUECKHUE
cpeICTBa U/MIXM KOMOMHALMM aHaJIUTUUECKMX CPeICTB. Kak OIMcaHO B
IPpYyT'OM MecCcTe B ITaHHOM IOKyMeHTe, YCTPOMCTBO/CHCTeMa dYacTo OyIeT
comepxaThb IpoTrpPaMMIPy EMEIE JoTnuecKue cpeIncTBa/KOMIOHEHTH,
KOTOPEHE MOTYT IIOCTaBUTEL paboTy YCTpOMCTBa I[IOO aBToMaTHUecKoe
yhopaBJieHrMe U cofupartTh, duxcUpoBaTL U/MIM OepemaBaTh: U/ WIK
oToB®paxaTh IaHHHEe, IIOJIydeHHHEe IIPM BHIIOJHEeHMM crnocoba B LIUOPOBOM
bopMe, paclIevaTHBATL (GOPMY WM BHIIOJHATE 2TO B IPYIMX M3BECTHHX

dpopmMax.
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[0193] KoMOMHalLMSA BHEIMEONIMCAHHEX KOMIIOHEHTOB C YCTPOMCTBAaMMU
u cUucTeMaMmn oBecrnieunpBaeT HECKOJIBKO ITOJIE3HHIX u HOBHIX
OOIOJIHUTEJIBHEX WM aJlb TEPHATMBHEIX acCIeKTOB WM300peTeHMda. TaKuMm
oBpa3oM, HalpuMep, KU300peTeHue IIpeaycMaTpuUBaeT HOBOe U IIOJIE3HOE
YCTPOMCTBO, KOTOPOEe COHEePXMT (a) YCTPOMCTBO/KOMIIOHEHT KPMOTEeHHOM
JIOBYIIKM, KOTOPHM HaXOIMTCH B TIHUIPaABIMUECKOM COODmMeHMM, OOHUHO B
CeJIEKTMBHOM TIMIPaBJIMUECKOM COOOIMEeHMr, C OIOHMM WM ©0oJlee Macc—
CIIEKTPOMETPAaMHA, OBBIUHO B KOHOUI'ypaluu, KoTopasd ofbecrneunBaeT
BHIIEeJIEHME MaTepuraja M3 KPUOTEeHHOTO YCTPpOoMcTBa/KOMIOHEHTa B
KOMIIOHEHT MaCC—CIeKTpoMeTpa. Takoe YCTPOMCTBO MOXET COOEpPXaThb
CpeICTBa/KOMIOHEHTH MOJIS I[IPpOTeKaHud MaTepuasla uepe3 CUCTeMy u
CpeICTBa/KOMIOHEHTH IJIS CeJIEKTMBHOTO HaTrpeBa KPMOTEHHOM JIOBYIIKMU.

[0194] B IpyToM acriexkTe n3obpeTeHMe npenycMaTpuBaeT
YCTPOMCTBa M CHCTEeMH, coIepxamue (a) HeCeJIeKTUBHYI JIOBYIIKY,
KOTOpad MOXeT YJaBJIMBaThL JeTyuMe BelleCTBa B oOpaBslle MaTepualioB,
(b) xopnyc wuimm »gpyryilo o000JIOUKY, KOoTopasd IIpeloTBpallaceT IIO0TEepK
JeTyuuMx BemecTB B MaTepuajlax B CHCTeMe (IO MeHblle Mepe B
3HAUMUTEJBHEX KOJIMUeCTBax, TaKMX KaK KOJMUEeCTBa Ha YPOBHe IO
MeHbIle Mepe 90%, no MeHbmel Mepe 95%, no wMeHbmelV Mepe 98% wmIu
oDaxe 99% wmam 0OoJiee JIeTYyUMX BeMeCcTB, CBSA3aHHHX C o0paslioM, IIOocJIe
TOTO, kak ofpas3ell HaOeXHO Ppa3MelleH B coofmeHMM C cucTeMou), (c)
aHaJIMTHUUYeCKoe YCTPOMCTBO, KOTOpoe MOXeT OOHAPYXUTL OOHO WJIM
foJjlee IMEePBUUHHX W/MUJIM BTOPUUHHX COeOMHEHWUNM, KOTOPpHE CBS3aHH C
LleJIeBEMM MaTepuajiaMMd, TaKuMMM KaK HedTh U/MiIM OPpUPpOoOHBl Tas, (d)
KOMIIOHEHTH WJIM CpenOcTBa OJS TPaHCIOPTUPRPOBKM JIETYUMX BEMEeCTB B
JIOBVIIKY WU (e) KOMIIOHEHTH  WJIU cpencTBa - OJIi4 CeJIEKTUBHOTO
BHICBODOXIEHMSA MaTepuaJioB M3 JIOBYIKM TakKuMM 00pa30M, KOTOPHM
[IO3BOJIAET OIpPenesiaTh HaJluuKe WJIM OTCYTCTBMEe IIO MeHbIel Mepe
OOHOTO, IMPenONouTUTEeNIbHO, II0 MeHbIleM Mepe IOBYX, M, Kak I[IpaBuJo,
3, 4, 5 wam OGoJjgiee (HalOpuMep, I[IO MeHbLIIeM Mepe 6, II0 MeHbLIeM Mepe
7, 1O MeHbmelV Mepe 8 wmiu maxe 10 u BoJjiee) BemMeCcTB U3 CHUCTEMH.
OBBUHO Takasd CHUCTeMa JIOOINOJIHUTEJIEHO BKJIKUAeT OOHY WM OoJjiee CHMI,
KOTOpEE MOTYT OBTHL I[IPMMEHEeHH K CcucTeMe OJ4 CTUMYJIMPOBAHUSA
BHIOEJIEHUA JIETYUMX BEMEeCTB, TaKMX KaK pas3JIMUYHBE IOaBJIEHMSA, KOTOPHE
MOTYT PacKpEBaTh IOOIOJIHUTEJIbHEE VHQOPMallMOHHEE 2JIEMEHTEHI,

Kacawnmuecsa BelecTB, TakKMe KaK IIPpOHMIIaeMOoCTh obpa3la, n/nnm oymeT
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comepXaTh CpeOcTBa/KOMIOHEHTH MOJIS BH3HBAHUA XUMUUECKUX pPeaKLUM
JIETYyUUX BEMECTB, HalIpMMep, IOyTeM IIOJIYJdeHMsS BOIH B CHUCTEMe U3
omHOTO WM ©oJiee  YJIOBJIEHHHX  BEMECTB. CucTeMel MOTYT Takxe
comepXaTh CpelcTBa/KOMIOHEHTH IJIS CeJIEKTUMBHOTO paspylleHMSa/CKaTUd
obpasuoB M obecrneueHUI CBSA3aHHHX C HMMM M3MepeHWM, Tak UYTO B
KauecTBe OOIIOJIHUTEJIBHOTO WM aJIbTEPHATUBHOT'O BapMaHTa MOTYT
IpenoCcTaBJIATECS CXMMAEMOCTEL U CBS3aHHAS I[LJIACTUYHOCTL/TBEepPOOCTDb
oBpaz3ua. KoHTelHepH oJisg 06pas3lo0B, oBecrieurBaeMule OaHHBM
n3obpeTeHUeEM, TakKXe HABJAOTCI caMuM I[I0 cefbe HOBHEMU U I10JI€3HBMU
ycTponcTeaMu. Tak, HaIpuMep, IaHHOe M300peTeHMe IIpelyCcMaTpUBaeT
KOHTeMVHep njasa obpasua, comepXammy  CeJIEKTMBHO IIPOKAaJIEBaeMylo
CeKLu, KOpIIYyC, KOTOPHM criocobeH  comepXaThb MaTepualJiel  OJI4
0BpaslloB, TakMe Kak OoBJIOMKM BHOYPEHHOM IIOPOIH, CBS3aHHHE C
HedTAHHMM CKBaXMHaMM, M KOTOPHIM Takxe IO MeHbIIeM Mepe, IIo
CyleCcTBY, HellpoHUllaeM oJis BEIIEJIEHU I JIeTyumx BelleCTB, u,
HeoO4ga3aTeJIbHO, paspyliaeMsia BJIEMEHT VI KOMIIOHEHT, KOTOPHIM
[IO3BOJIAET IIPUIIOXUTE CIJIBEL paspymeHmnsa/ cxaTmus K KOHTeNHepy
M3BECTHBEIM CIIOCOB®OM, UTO IIPUBOIOMT K M3IMEPMMOM CTelleHM CXaTusd
KOHTeMHepa, KoTopasa obecneurMBaeT OTHOCUTEJIBHYID MHOOpMALMIO O
TBEPIOCTU/IJIACTUUHOCTM MaTepMualloB B KOHTelMHepe. a Takxe IIpHu
HeoBXOoOMMOCTH CriocoBbCcTBYyeT BEICBOOOXIEHUIO JIeTyumx BEMEeCTB.
Heob6sa3aTeIbHO M YaCTO TaKOM KOHTeMHep BHIIOJHEH C BO3MOXHOCTLI
TepMEeTHUUYHOTO I'MIPABJIMUECKOTO COOfmeHMs C OIHMM K3 YCTPOWMCTB B
COOTBETCTBMM C HaHHHM M300peTeHMeEM.

[IPVBE IEHHEE B KAUECTBE [IPVUME PA BAPVAHTEI PEAJNINBALINN
M3OBPETEHMS U NPMMEHEHMA M3OBPETEHNA

[0195] Cilenyomue IPUMEPEL OOIIOJIHUTEJILHO UJJIOCTPUPYIOT
pasJInyJHEE acIieKTE OaHHOTO mu300peTeHUd, HO ¥MX He cJenyer
VMCTOJIKOBHBATE B KaudueCcTBe KaKMM—JMOO o0pa30M OTpaHUUMBAKIUX OOBEM
bopMYyJIEL nz3obpeTeHms VI OCTaJIbHY JacThb PaCKPHTHUA,
IpenoCTaBJIEHHOTO B IOaHHOM JIOKYyMEHTE.

Ilpumep 1

[0133] IaHHEM 0OpMMep IOIPeloCTaBJISeT ONMCaHKe TMPUBEOSHHOTO B
KauecTBe nprMepa yCTpocTBa/ CUCTEME B COOTBETCTBUU C
OTIpelleJIEHHEIMM acClleKTaMM MW300peTeHMsa, UM OH TaKXe IMNOIOXOOUT IJIA

IIPMMEHEHNVA HeCKOJIBEKMX OIIMCaHHEX B »OTaHHOM JOKRYMEHTEe criocofbor B
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COOTBETCTBMM C HaHHEM M300peTeHUEM. 0630p HOPMBEOEHHOTO B
KaueCcTBe IIpuMepa YCTPOMCTBa MNpeAdCTaBJIeH Ha CleOyllel oourype
(pur. 1).

[0134] UTo KacaeTcsd YCTPOMCTBA/ CUCTEMH,
OPOMJIIOCTPUPORAHHOTO BHIEe, 1 wm300paxaeT IepBHM KOHTEMHep MJIA
obpaszla, Kak OINMCaHO B IpyT'OM MecTe B IaHHOM IOKyMeHTe. I[IepBHU
KOoHTelVHep 1 nmna obpa3sla comepXxuT obpasell MaTepualsa, HalpUMEeDp,
OOJIOMKOB BHOYPEHHOWM IOPOOE, OTOOpPaHHEX U3 HedTSAHOM CKBaXMWHH.
KoHTeliHep 1 s obpaszua B ciy4dae n300paXeHHON CUCTEMEL
TEepMeTU3MPORBAH ¥ BHIIOJIHEH M3 HENPOHMIIAEeMOT'O MaTepHualjla. BepxXHAA
YacTh JoOOTO KOHTEeMHepa Jisa obpas3la, MCIOJNb3yeMOTO B CUCTeEMe,
TaKOTO KakK IIepBHM KOHTeMHep 1 njud obpas3la, OIpOoHMIaeMa IJS MIJIE
2, koTopas ofecHeuMBaeT IIPOINYyCKHOM KaHall M CPelCcTBO OJiA Iepeldauu
T'a30B, BHIOeJAOIMXCS M3 ofpaslla, B OCTaJIbHYK YacThb CUCTEMH, JHUOO
cpasy IocJie IMPOHMKHOBEHUS WU/WMIM IOCJie TEeHEePHPOBAaHMUS IIOCPEeICTBOM
IPUIJIOXEeHUS OIOHOM uimM ©OoJjlee CKJI, IeMCTBRYHIMX Ha ofbpasell.

[0135] Takxe [IPOMJUIOCTPUPOBAHEL BTOPOM KOHTeMHep 2 IJ4d
obpaslla M TpeTuM kKoHTeWHep 3 nJgd obpas3lla, oTpaxasd TOT GakT, UTO
CUCTEeMEl B COOTBETCTBUM C HaHHBEM M300peTeHMEeM UYacTOo 3allyCcKalTcsa C
MHO T OUMCJIe HHEIMA obpasuamu B 3amaHHOM  LIMKJIe WJIIN HaTpy3Ke
(HanlpuMep, @O MeHbmel Mepe 5, 0o MeHbmeld Mepe 10, 00 MeHbBIEN
Mepe 15, 1no MeHbmeM Mepe 20, OO MeHbIeM Mepe 25, IO MeHBIIEM Mepe
30, 1o MeHbme¥ Mepe 35, 1o MeHbmer Mepe 50 miam BoJjiee 00paszLOB) .
B ciy4dae n300paxeHHOM CHUCTeME IpelyCMOTPEHO IIOBOPOTHOE
3arpy304YHOoe yCcTpoucTBO 4 1misa o6pa3loB, B KOTOpOe 3arpyXawoT
HeCKOJIbKO 00pa3loB, HOoOJeXallMxX aHaJlM3y B KOHKPEeTHOM IlUuKIe. Tarkxe
MOTYT  OBTBH  MCHOJB30OBaAHH  IOPYyTMe  TUIH aBTOMaTHU3alluu, Kpome
IIOBOPOTHOTO 3aTpy30YHOTO YCTPOWCTRE, HallpuMep, KapTpUIX,
comepXamuy MHOXeCTBO O00pasloR B BepTHUKAJBLHOM WM TOPU3OHTAJILHOM
npoduie (He  HOpOMJIICTPUPORBRAaH) WM T0n  JIOOBM  YTJIOM  MeXxny
BEPTHKAJBEHEIM M TOPMBOHTAJBHEM, KOTOPHM MOXeT HOOCTaBJIATH OOpa3lH
B JIOOOM IIOJIOKEHMM, [IOAXONAMEeM OJIS aHajM3a JeTyudMxX BelleCTB (TakKke
He MPOMJUJICTPUPOBaHO) . OO0pas3lb, 3aTrpyXeHHEEe IOIpM OlIpelelIeHHOU
3arpyske WM 1LMKJIe, KakK IIpaBWJIO, CBSA3aHH »Opyr' C JIPpyToM,
HamnpuMep, oOpa3li, B3ATHE K3 OIpelle]IeHHOTO OYypOoBOTO ydacTKa u

IogomepXxrMpaeMEle B OIIpeleJIEHHEX YCJIOBMAX, HO STO He BCel'la Tak. B
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HeKOTOPHIX BapMaHTax peanmMzauuu n300peTeHNnd IIOBOPOTHOE
3arpy304YHOEe YCTPOMCTBO 4 aBTOMATHM3MPOBAHO IJIA 3alycka IIOocJe
3aBepPUEeHN aHaJmsza KOHKPETHOTO obpasua, g4acTo OHO fymer
YIOPaBJIATECA NPOTpPaMMMPYEMEM KOMIBIOTEPOM, KOTOPHM [OIOKJIUEH K
CUCTeMe U YyHOpaBJIAeT pa3JIMUHEMK OYyHKUMAMM, paboTanmyMM B CUCTEME
(1, CJIeIOBaTeJILHO, KOMIIOHEeHTaMIn CUCTEMEHL) . TaxuMm obpasomM,
HallpUMep, KoT'ma aHans OBJI  TIOJIHOCTBIO  BHIIOJIHEH B  IIE€PBOM
KOHTelVHepe 1 @mng o6pa3loB, [IOBOPOTHOE 3alpPy30YHOE YCTPOMCTEO
MOXeT aBTOMaTMUeCKM BpallaTbCsd, IIoMelas BTOPOM KOHTEeMHep 3 HOJd
o0paslLoB B IIOJIOXKEHMEe, I[IOCPEeNCTBOM KOTOPOT'O MOXHO I[IPOHUKHYTH
yepes I[IPOHMIAEMyK dYacThb DTOTO KOHTeMHepa OJjd obpas3lia, HalpuMep,
[IOCPenCTBOM MIJIEL 8. 3arpys3kKa UM Iepelada He 0043aTeJIbHO OOJIKHE
OEITH BHIIIOJIHEHH B BUIE KpyITJIOTO IIOBOPOTHOTO 3arpPy30YHOTO
YCTpO¥CTBa, a MOT'yT OHTL BHIIOJIHEHH, HalpUMep, B BMIe KOHBeMepa
W JIOO0TO OPpyToro IIOOXOOAmEeT O COPTHUPOBOUYHOT'O MexXaHu3Ma .
[IpOHMKHOBEHME UIJIEL B KOHTeMHepH IJig 00pas3loB TaKXe MOXeET
OCYIECTBJIATECA B aBTOMATUUYECKOM pexXuMe WM, dYTo O0oJiee TUINUHO,
MOXeT VYHIPaBJATECA POOOTOM WM KOMIBTEPOM IIOCJIe  BHIIOJIHEHUA
onpenesIeHHHEX  YCJIOBUM (1  1OpM  YCIOBMM  PYYHOTO  yIpaBJIeHUd) .
KoHTelHeps OJisa 00pas3lioB, nz3oBpaxeHHEe B OaHHOM IOKYMEHTe,
comepxaT OOKOBHE CTEHKM, KOTOPHE M3TOTOBJIEHH M3 IM[IPOYHOTO, HO
paspymaeMoro/pa3BopHOTO MaTepuala, TaxKoIo Kak JaTyHb,
OTHOCUTEJIEHO OUKCUPOBAHHOMW TOJIIMHH.

[0136] WzobpaxeHHas CHUCTeMa TaKXe COIepXuT ToJIKaTeJb b,
KOTOPHEM M3TOTORBRJIEH M3 MaTepHuala, KOTOPHM HadjexamyMm of0pa3oM
COCTaBJIEH W BHIIOJHEH C BO3MOXHOCTBK OKa3HBAaThL BO3IEMCTBUEe Ha
paspymaeMy® OOKOBYKRD CTeHKY WM OPYyIyn MOIUQMUIMPpYEeMYyl YacTb
KOHTelHepa. HamnpuMmep, ToJKaTelb b5 MOXeT OHTHL M3TOTOBJIEH U3 0OoJiee
IPOYHOTO MeTaJlJla, TakKoT'o KakK CcTaJjlb, KOTOPHM MOXEeT MHOTOKPATHO
WCHOJB30BaTECA MJIS paspylleHVs OOKOBOM CTeHKM KOHTeMHepa U, TaKuM
obpaszoM, IpuialaThk CWIY pas3pylleHus K JIIOOBM COHepXallMCS B HeM
obBpasliaM MaTepualloB, TakuM KakK OoOJIOMKM BHOYPEHHOW TIOPOOH U3
He@THAHHX CKBaXmH. ToJkaTeJb b5 OOBUYHO COeIMHeH C IOopmHAMM 6,
KOTOPHE MOTYT OHITH IHEeBMOIIOPIIH AMU WJIn TIOPIIH AMU IpyToTo
NOOXOOAmero Tula. IlopmHM 6 ¥ ToJKaTeJb 5 OOBUHO COBMECTHO

0BpasynT YCTPOMCTBO WJIM CHUCTEeMYy CXaTusa WIM paspylleHus, Kak
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OPOMJIIDCTPUPORAHO Ha o¢ourype. llopmHM 6 MOXHO MCHOJB30BaTh MJIA
HamnpaBJleHUA TOJKaTeld b B paspyllaeMyl UYacTb KOHTeMHepa IJIA
obpaszua, HalpuMmep 1, JmbOO IIO KOMaHIe II0JIb30BaTeJid, B HEeKOTOPHX
aBTOMaTUUECKUX YCJIOBUAX, n/niam 1o OpeInmrcaHuio
KOMIIBLROTEPU3UPOBAHHON CUCTEeME ypaBJieHUsd . ToJKaTeJb OOBUHO
HanpaBJISeTCA IIOPIMHEM WM OPYTMM [OPUMBOIHEM MeXaHM3MOM (HalpuMep,
MOWHOY IPYyXWMHOM) B KOHTEMHEep IIOCPEeACTBOM CHUJIE, KOTOopasd IIOOXOOUT
I0JIA pas3pylleHMsa YacTM KOHTeMHepa U obeclHeueHUS OOCTATOUHOM CMJIH
0JId Ppas3pylleHrda MaTepualia ofbpas3la, TeM caMeM JuOO BECBOOOXOAA
JeTyure COeOMHEHUS WJIM COLOEMCTBYSA BHCBOOOXIEHUIO TaKUX JEeTYydux
COeIMHEHUN B COUYeTaHMM C I[IpUMeHEeHMeM IOPpyTUX CWUJI WJIM DHepIUuH,
TaKMxX KaK BaKyyMHOe JIaBJjieHMe. CucTeMa OOBUHO COHNEPXUT YIIOPHYIO
ILINTY 7, KoTopasd criocoBcTByeT paspyleHuo KOHTelNHepa 1,
obecrieunBad TRBEpPOY IIOBEPXHOCTE, K KOTOpPON IpUXMUMaeTCa
KOHTeNHep, KOoT'Ha ToJIKaTeJlb 5 IPUMBOIMUTCHA B KOHTAKT C KOHTEMHEPOM
1 mocpeXOCTBOM IOpPHWHEeN 6.

[0137] Mraa 8 Takxe OOHUHO CBs3aHa C Y3JIOM WUIJIE, KOTOPHM
COOEPXUT COEIMHUTEJIbHHEM  OJiok 9, KOTOPEHI, Kak M300paxeHo,
coenMHeH C BHpaBHMBalmMM BUHTOM 10, KOTOPHM MOXET IIOOHMMATL WU
ONIyCKaTb UIJIy, UYTOOH IMIPUBECTM K IMIPOKAaJILIBAHUI MIJION 8 YIJIOTHEHUS
WM OpyToM MpoKaJlkiBaeMOM dYacTM KOHTeMHepa 1 HOpu  3allellJIeHUM
(MOTYT TakXe  MCIOJIbB30BAaTHCH aJlbTepHaTUBHEE  YCTPOMCTBA WU
cpencTBa IOJA TMOOHATUS ¥W/WIM ONYCKAaHMA WUIJIE) . SallellJIeHMe MOXeT
BHITH BHIIIOJIHEHO BPYUYHYIO, aBTOMaTUUYECKU n/Uim c TIOMOMBIO
KOMIILTEPU3UPOBAHHOTO MNPOTPaMMHOTO yHOpaBJeHMsa. CoeOVHUTEJLHBN
BJ0K 9 COOepXMT YydUacTOK KaHajla, uYepe3 KOTOPHM MOXEeT IIPOXOOUTH
Ta3, OOCTyIalmui M3 KOoHTeMHepa 1 mjiaa ofbpaslla dYepe3 UIJy 8. B
n300paXeHHOM BapMaHTe peajlu3aluM U300peTeHMS KaHaJlbHasd dYacThb
COeIMHUTEJILHOTO OJioka 9 coofmaeTcd C CeJIEKTUBHO 3allellJIsgeMbM
(3aKpPHBaeMbIM/ O TKPHB A EMBIM ) NpAMOYT'OJIBHEIM  KJjlamaHom 11, KOTOPEM
KOHTPOJIUPYET IPOXOXIeHNe IOTOKa rasa us KOHTelHepa 0JIsd
oBpasiia/mUrie/CcoeqMHUTEeNILHOTO  OJIoka B IOpyTMe  dYacTu  CUCTEMH.
«CoofmaTeCa» B KOHTEKCTe M300paXeHHOTO YCTPOMCTRBa O3HadaeT, UYTO
Ta3 MOXeT IpOoTeKaThb MeXIy KaMepaMy, B3JIeMeHTaMM WM YyCTPpOoWCTBaMu,
ONMCAHHEMM KakK «COoOfWawnlrecsa» WM HaxXOoOAMMeCsS «B COOOMEeHUM .

[lepBHM NOPAMOYTOJBHEM kKJjanaH 11, kKak U JIpyTMe KOMIIOHEHTH, MOXHO
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OTKPHBATE WIm 3aKpPHBATH BPYUHYIO, aBTOMATUYECKM U/UIM 10T
yIpaBJIeHMEM KOMIIBIOTEpa, INOIKJIIKUEeHHOTO K CHUCTeMe, 4YTOOH IMIPMMEHSATH
Ha TIpaKTukKe CHOoCOOH B COOTBETCTBMM C JaHHBM WKM300peTeHMeM. B
HEKOTOPEX CJy4dafdx, HalpuMep, KkJallaH 3aKpHT, 4YToOe O0O0eClIeuuThb
KOHTPOJIMPYeMOoe BHCBODOXIeHMe Tas30B M3 KOHTeMHepa 1 mjsg obpaslla B
OCTaJIbHYyK UYacCThb CHUCTEME. YIpPaBJIeHMe, oODecClleuMBaeMOe BKJIIOUEHUEM
DTOTO IepBOTO MNPAMOYTOJIBHOTO KJjlallaHa M IOPpYyI'MX OPI'aHOB YyIIpaBJIeHUA
KJlallaHOM B M300paXeHHOM CHUCTeMe MOXeT, HalpuMmep, ofecneuMBaTh
BHIIOJIHEHME PAa3JIMUHHX «UMKJIOB» CUCTEMH Ha OIHOM oO0pa3le IIpu
Pa3JIMUHEIX YCJIOBUAX, HaIpyMep IIPpM IPUMEeHeHUM pPa3JIMUHHEX BaKyyMHEX
oaBpJjleHMr K oO6pasuy. [pyI'Me THUIH KJallaHOB, TaKye KaK MapoBHE
KpaHbl, BCTPOE€HHEEe KJallaHbl WM KJjalaHe Jioboro »Opyroro Tulla,
KOTOPHEE MOTYT YIOBJETBOPUTEJILHO pafoTaThk B BaKYyMHOM cHUCTeMe (He
OPOMJUIIOCTPUPORAHA ), MOTYT MCIOJB30BATHCA BMECTO IMIPAMOYI'OJIbLHEX
KJIallaHoB, KOTOpEEe IIpUBEOeHE B IOaHHOM IOKYMeHTe B KauecTBe
IpyMepa ¥ ONMCAaHH B IOPYyTOM YacTM OaHHOTO PAaCKPHTUA.

[0138] Eme nBa OpAMOYTOJIBHEX KJalaHa (12 m 13) coenOuHeHH C
[IePBEIM  [NIPAMOYT'OJIBHEIM  KJIAIIaHOM 11 u coofBmanTcsa C HUM U
COOTBETCTBEHHO YIPABJAKLT IIOTOKOM CYXOI'O as0Ta B CHUCTeMy U
IIOTOKOM Taza oT obpa3lla B KOHTeMHepe 1 B KOHTeMHep C JOBYMKOM C
XUOKMM asoToM. [pyT'Me IMNPOIOYyBOUHBIE Tasb, TakKMe KaK CYyXoM BO3OVX,
apToH, KMUCJOPOm, TeJUu¥ U IOpyTrMe, B KauecTBe OOINOJIHUTEJLHOTO WM
aJlb TEPHATMBHOTO BapMaHTa MOT'yT OHTb MCIOJBE30BAHEL B KaudeCTRBe
IPOOYBOUHOTO T'a3a BMECTO CYXOT'o asoTa. IlomoOHEM ofpas3oM OpyIue
KpMOTEeHHEe (QJIOMOBE, TakMe KaK XUOKUM KUCJIOPpOoH, XMUIKMM apIoH,
XUOKUY TeJuM U Jiobbe IOpyIMe DOIOXOoNAlMe oxXJaxnawomye (QJIoMOR, B
KauecTBe IOOIOJHUTEJNBHOTO WJIM aJIbTEPHATHMBHOT'O BapMaHTa MOTYT OHTH
MCIIOJIE30BaHE B KadecTBe OXJaXIaklMx CPeIOCcTB BMECTO XKUIKOTO
asoTa, IPUBEOEHHOTO B KadecTBe IIpMMEpa B ITaHHOM JOKYMEeHTe WU
ONIMCaHHOTO B OPYI'OM MeCcTe B JaHHOM IOOKYMEHTE.

[0139] BHemwHAs CTOPOHAa IPAMOYTOJIBHOT'O KJjlallaHa CcoeluHeHa C
TUMOKMM BaKyyMHHEM OUJIaHTOM 14, KOTOpHM ofecHeumBaeT IBWXKeHME BBepPX
VM BHM3 Yy3Jla WIJIE, [TOOHMMAKIETOCS M OIIYyCKaKIeloCad B pPa3JIMUHHE
KoHTeMHeps (1, 2, 3) §njaa o0pas3loB Ha I[IOBOPOTHOM 3arpy30UHOM
ycrporcTee (4). BakyyMHBM mlaHT 14 Takxe MCIOJIL3yeTCcsa, UTOOH

IIO3BOJIMTE IIOTOKY TI'a30B CO3O0aBaTbk BakKyyMHOe OaBJIEHNUE, a TaKxe
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[IO3BOJIMTE Taz3aM oO0pa3lla MNPOXOOUTE IOaJiblle B CUCTeMy. MaHoMeTp 15
IpenoCcTaBJIgeT OllepaTopy IOaHHBEe 00 YCJIOBMAX IaBJIEHMA B CUCTeMe U,

TakuM obpasoM, obecleurBaeT IIPOBEPKY TOTro, paboTaeT JM CHUCTeMa,

Kak oXmMomgaeTc4d, uTo BaXHO IJIA obecrieueHud OTJOCTOBEPHOCTHU
SKCIIEPVIMEHTOB n aHaJIM30B, ITPOBOIOMMEIX B CHrucTeMe (B KadueCTBe
OJOITOJIHMTEJIEHOIT'O i aJIbTEPHATMBHOTI'O BaplaHTa MOT'YT OBEITH

MCIIOJIE30BAHE OpyTHMe CpencTBa/yCTPOMCTBa IOJIS U3MEPEeHMS OaBJIeHUST) .
YeTBEpPTHM IPAMOYT'OJIL HEI KJlalaH 16 KOHTPOJIMPYET OOCTYII K
Inddy3MOHHOMY Hacocy l1l6a (KOTOophlM OOBUHO I[IOIOKJIOUAEeTCH HalpAMyo,
KakK I[IPpOMJIJIOCTPUPOBAHO), KOTOPHM MCHOJb3yeTcd IJA yIaJleHud TITa30B
M3 CHUCTeMbl (TakXe B KadeCTBe OIIOJIHUMTEJIBHOT'O WJIM aJlbTePHaTUBHOI'O
BapMaHTa B TakKylw CUCTeMy MOTI'yT OHBTHL BKJIOUEHE aJilbTepPHaTHBHEE
cpencTBa ¥ YCTPOMCTBAa IJA 3akKauky) . I[IATEM OPAMOYTOJIBHBI KJlarlaH
17 obecrneuMBaeT BTOpOe YyIpaBJleHMEe BIIYCKHEM OTBEpPCTMEM KOHTeMHepa
OJIg KUOKOT'O asz30Ta. KakK yXe YIOMMHAaJIOCh, BCe 5STHU KJallaHH ABJIAITCA
yOpaBJsgeMsIMM, W YyIpaBJieHMe KJjallaHaMM MOXeT OBTHb BHIIOJIHEHO C
BO3MOXHOCTEI pPaf®OoTH JIOOEM [IOOXOOANMMM o00pa3oM, UTOOB pealin30BaTh
pPasJIMuHbEle CIOCOOH B COOTBETCTBMM C IOaHHBEIM M300peTeHUEeM.

[0140] OTHOCUTeJIBHO OJMHHad IepBasd Tpyba 18, kKoTopasd OOBUHO
COCTOUT M3 aJIOMMHMSA WMJIM aHaJIOTMYHOTO MaTepualtsa, oOecleurMBaeT
CBA3b MEeXOYy I[IPSIMOYITOJIbHEIM KJjlanaHoM 17 u kKaMepoy 20 oxJaxmoeHUs
KUOKMM  as30TOM, KoTopas Takxke OelMCTBYyeT KakK BHEmHSSI YacThb
KOMIIOHEHTOB VYJIaBJIMBAaHMA XUIOKOTO a30Ta B COCTaBe CHUCTEME. BIOJb
TpyOH 18 MOTYT OHTE pa3MelleHH OIMH MM 0oJiee HaTpeBaTeJel 19a u
19b, KOTOpPEE TIO3BOJIAT OTHOCHUTEJIBHO IpeackasyeMO IIoJaBaThb TEILIO
B CUCTEMY, uTo BynmeT CrnocoOCTBOBATH BEIIIEJIEHUIO Ta30RB,
3aMOPOXeHHEX B JIOBYIIKE C XWUIKMM a30TOM. HaTpeBaTelM MOTYT OHTH
HarpeRaTeJaM JIOOOTO TOOXOOAMETO TUIla, BRJIKOYasa OJOKM, KOTOPHE
M3JIydalnT TellJlo, KOTOphHe HarpeBalnT TOpAUYMM BO3IYX WMJIM KOTOPLHE
HarperRapT Tpy0ly IPYyI'MMM NOIOXOOAMMMM CpeIacTBaMuM. Kak OpaBuUIIO,
HaTpeBaTenn (19a m 19b) pasMmemeHH Ha KOHIAxX NepBOM TpyOH 18.

[0141] Kamepa 20 oxJaxIeHMUSI XUIKOTO a30Ta ABJILAeTCSa BHemHeN
JacThilo OO0JacCTM 3aMOopaXuBaHUS JIOBYIKM C XUIKMM as30TOM. B TaHHOM
IOKYMEHTe T'a3 MOXeT BCTyIIaThb B KOHTAKT C KOMIIOHEHTaMM CUCTEMH,
oxXJIaXIOaeMBMM XUIKMM a30TOM, M 3aMep3aThk B JIOBYmMKe. I[IOTOK XMIKOTO

az’0Ta KOHTPOJIMpyeTCcsd kJjalaHoM 21 XuMAIKOoTo as3oTa. Tepmomnapa 22
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IpenoCTaBJIgEeT [IOJIL 30BaTEJI BO3MOXHOCTB KOHTPOJMPOBATH
TeMIIepaTypy CUCTEME M, IIpU HeOOXOIMMOCTHM, MOXET OBTH BHIIOJIHEHA C
BO3MOXHOCTEIO OTHPaBKU VHQOPpMaln B CBA3aHHYD KOMIIBIOTEPHYIO
CUCTEMY, KOTOpad MOXeT YyNpaBJISATh HEKOTOPHMM QYHKIMAMM CUCTEMEH.
Jlorymka C KU KUM a30TOM  MMEET CcoBOCTBEHHEN pPeryaaTop 23
TeMIIeEpPaTyPH, KOTOPHEM TIIOMOTaeT KOHTPOJIMPOBATE IIOoIauy XMUIKOTO
azoTa. llecToV MOPAMOYTOJILHEM KJallaH 24 paclIoJIOXeH Ha BHXOOe U3
oBJjlacTy JIOBYWKM C XUIKMM a30TOM M KOHTPOJMPYET IIOTOK T'a30B U3
JIOBYIIKM B OCTaJIbHYI JacThb CUCTEMEI. Crnelumraan3mMpOBaHHEMN
OpAMOYTOJIBHEM KJlallaH, BHIIYCKHOM KJjalaH 26, OpencTaBJgeT cobon
[IepellyCKHOM KaHaJl C MHUKPOOTBEpCTHMEM IJIA aHaJlMs3a TI'asa, KOTOPHM’
BHOEJIAETCA IIPM HarpeBaHUM JOBYIIKM C XUIKMM a30TOM B pe3yjbTaTe
paboTH HaTperBaTeJeld 19a m 19b. Kak B LeJIOM OIMCAHO BHINE, XUIKUM
asoT IIojalnT B 2Ty 06JlaCThb CUCTEMEH, IIOHMXad TeMlIepaTypy OO TOUKH,
B  KOTOPOM JeTyuMe COeOMHEeHMs, coIepxamuecsa B ofpasle, MOTYT
3aMeps3aTh B S2ToM o6JlacTM JIOBYIMKM. 3aTeM IMIpMMeHeHMe HaTlpeBaTeJeln
[IO3BOJIAET BHCBOOOXIATL 3aMOPOXeHHEEe T'a3k M3 00JJaCTM B OCTaJIbHYI
JyacTk CHMCTEMH, BKJIOUas Macc-CclIeKkTpoMmeTp 31.

[0142] AnrapatT 25 coO MUKPOOTBEPCTUEM BHIIIOJIHEH c
BO3MOXHOCTBLIO peryJMpoBaHMA IoToKa HEKOHIEeHCHUPYEeMHX
(HEKOHIEHCUPYIMMXCA) Ta30B M3 JIOBYmMKM 27 IJI9 HEKOHIEHCUPYEeMOTO
raza B Macc-chnexkTpoMeTrp 31. JoBymka 27 1OJd9 HEKOHIEHCUPYEMOTIO
Ta3a BHIIOJIHEHa C BO3MOXHOCTBI cOopa TI'a30B, KOTOpPHEe He OyOoyT
CBABHBATLCA C JIOBYMKOM C  XMOKMM  as30TOM. Jlopymka 27 nJ4a
HeKOHIeHCUPYEMOTO Ta3a COOepXUT OPAMOYTOJIBHEM KJlallaH, KOTOPHM
[IO3BOJIAET CeJIEKTMBHO OTKPHBaATL STy UYacTh YCTPOMCTBa, Tak UYTO
Tas3H, BHIOEJAKIMECS IIPM HaT'PeBaHMM JIOBYIIKM C XMIKMM a30TOM,
COXPaHAKTCA OTIOEeJIbHO OT HEeKOHIEHCHUPYEMEX I'a30B.

[0143] IIuddy3mMOHHHE HacoCH 29 m 33, paboTa KOTOPHEX MOXET
MONIEePXNBATECSH padoTon paspexanimx HaCcOCOB, oBbecrneunBamnT
KOHTPOJIb [IOTOKAa n naBJIeHUSA B cucTeMe u YIIPaBJISATCA
COOTBETCTBYIMNMMM KJanaHamu 28 ¥ 32. UYacTo JoOOM IOpYyTOM TUII WK
TUIIEL MIOOXOOSMUX BHICOKOBAaKYYMHEIX HaCcOCOB, TaKMX Kak
TYPOOMOJIEKYJIAPHEE WJIM KPMOTEHHHE HACOCH WM JIOOHE IOPpYyITMe TUIIH
BEHICOKOBAKYyyYMHHX HaCOCOB, MOTYT MCIOJBE30BaATECA BMECTO CJy4YaeB,

roI'ma HM@@VBMOHHBIG HaCOCH VYIIOMMHAKRTCA B JOOOM YacTM HOaHHOTO
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[IpUMEeHeHU S . YIpapJieHUE C IIOMOWILID  PYYHOTI'O yIpaBJleHM NI
KOMIIBIOTEPHOM CUCTeMH of0ecleuuBaeT pas3JjiMUHEe 3HaueHUsa JaBJIeHUS
(IIOJIOXUTEJIEHOTO MM OTPMLATEJIBHOI'O) BO BCEM CHUCTeMe WM ee 4YacTu
IIOCPEenCcTBOM paboOTH BTUX HacocoB. Kak o0OCyXOajloCk BHIle, IIpH
paboTe HECKOJIBKO LUMKJIOB CHUCTEMH MOI'YT OHTH BHIIOJIHEHH HOaxXxe Ha
OOHOM oOOf0pasle NyTeM «BHTAIMBaHMUA» o0pas3la [IOCPelCTBOM IIPMMEHEHNH
pPa3JIMYHEIX YCJIOBUM BaKyyMHOT'O OaBJIeHUSA, Biaromap4d ueMy
BHICBODOXIAITCA pa3JjIMuHbBle KOJIMUeCcTBa Pas3HEX TI['a30B, TeM CcaMBEM
obpasyd pasHbe aJIMKBOTH M3 OOHOTO ofpasla.

[0144] HocTyn K MaCC—CIIEKTPOMETPY 31 KOHTPOJIMPYETCHA
kjanaHoM 30 Macc—CHeKTpoMeTpa. B cucTeMe MOXeT OBTH MCIIOJBL30BaH

JboM MOIOXOOAMMUN MacCC—CIeKTPOMEeTP, UM MHOTME U3 HUX O00CYyXIAalnTCH

Brle. Macc—crnekTpoMeTp 31  BHIIOJHEH C BO3MOXHOCTBI OTIPABKU
rHbOpMaLIUMA B KOMIILIOTEPUBUPOBAHHYIO cucrTemy (He
IPOMJIIDCTPUPOBaHAa), OOBUHO UYepes pasbeM IJIS BHBOOA  OAaHHHX

(DPOMJIJIIOCTPMPOBAH KakK IIpoBONa, COeOMHEHHHEe C MacCC—CIeKTPOMeTpPpOM
31), yKaseBasd Ha HaJjmuaue LeJIeBEIX NpencTaBJIARINX MHTepecC
coenuHeHUM, TaKMUx Kak YIUIEBOLOOPOLHL, HeopTaHNYeCKue TasH,
yToJIbHasg KMCJOTa, YKCYCHad KMUCJOoTa WIM »OpyTrasd opraHMdueckKasd
KMCJIOTa WM MX OXMIaeMee IIPOOYKTH paclana, TaKMe KaK BoIda WK
MOHOOKCHUI yIJlepona.

Ilpumep 2

[0145] [HOaHHBM TIIpUMep IeMOHCTPUPYET MCIOJb30BaHMe CIOCOOOB B
COOTBETCTBUU C I aHHEM n300peTeHEM 0JId onpenejyieHmns
HedTeHaCHIIEHHOCTY WM BOIOHACHIIEHHOCTM B ILJlacTe Ha OCHOBaHUU
aHalM3a OOJIOMKOB BHOYPEHHOM IIOpPOIL, WM3BJIEUeHHOTO U3 HedTAHOU
CKBa&XMHBE, & TakKXe aHajJu3a I[IPpOHMLAEMOCTHM, IIOJIy4eHHOI'O IIyTeM
aHalMsza cepuM  OOJIOMKOB  BHOYPEeHHOW  IIOPOIH, V3BJIEUEHHEX U3
CKBaXWHEI.

[0146] TpuouaTes o00pa3lOB He3alleuaTaHHHX OOJIOMKOB BHOYpPeHHOM
IOpPOIE, OTOOPAaHHHIX C Pa3HHX TJIyOMH B HedTAHOM CKBaXyuHe, KOTOPHE
XPaHUJIMCE B OTKPHTHX KOHTeMHepax B TedeHMe MNOPpUOJIM3UTEJILHO Tpex
MecsAleB B YCJIOBMAX CKJala JIeTOM (pacueTHad MaKcuMaJlbHas CyTodHas
TeMIlepaTypa okojo 100-130 rpanycorR 1o ®apeHTelTy) OOOBepTajiMCh
aHalns3y C MCIOJIb30BaHMEeM YCTPOWMCTRa, ONMCaHHOTO B IlpuMmepe 1, @OJd

IOJIYyUYeHN A MHOOpMaLMHA, Kacanlmencs IPOHMUIIAEMOCTU oBpaslioB,
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OTOOPAHHHX C Pas3HHX ITJIyOMH B HedTHAHOM CKBaXMHe, MCXOOA U3
BHICBODOXIEHU A LeJIeBEIX BelleCTE. OBJIOMKM BHIOYPEHHOM [IOPOIEL
IonBepralnch OBYM  LMKJIaM CUCTEMEHL, obpazy4d oBe aJINKBOTHL,
OCHOBaHHHE Ha I[PpMMEHeHMM YCJOBMM IaBJIeHMs, cocTabjsapmero 50
vuiImbap 1 5 Mumbap COOTBETCTBEHHO.

[0147] Ilparas KOJIOHKa Ha OuUI'. 2, IPpOMJUIOCTPUPOBaHHAaA HUXE,
nzobpaxaeT OQaKTUUECKUM TIpadMk OTHOCUTEJIEHOM MIPOHMIIAEMOCTM STUX
00pasloB, I[IPEeOOCTAaBJIEHHHM C I[IOMOMBID IBYX TPaOUUIMOHHEX CIOCODOB
onpenejyieHmnsa [IPOHNLIaeMOCTHA (HampumMmep, TPpeyT'OJIbHUKU 1,
HallpaBJIEHHEE BHU3, ABJIAOTCA OOBUHEIMM WM3MEPEeHMAMM IIPOHMIIaEMOCTHU
HedTHAHOTO KepHa U3 OOKOBOM CTEHKM; KpuBasg 2 IOpelCTaBJIgeT OLEHKU
[IPOHULIaEeMOCTH, BLHIIIOJIHEHHBEIE C  I[IOMOILI  TPAOMUMOHHEX  CIIOCOOOB
CKBaXMHHOTO KapoTaxa) M IIyTeM IIpMMeHeHUs crocoBa B COOTBETCTBUU
C DOaHHEIM M300peTeHreM (TpeyT'OoJIbHUMKM 3, HalpaBJIeHHEE BBepX) K
oBJIOMKaM BHOYPEeHHOM IIOpOIOb C ydYacTka HebTHIHOM CKBaXMHE. OTHU
OaHHBHEe T[PeICTaBJgiT cobo¥ OIMH M3 I[IepBHX CJydaes, Korma
MHOOpMaLMA O I[IPOHMIAEMOCTM C OypoBOTO ydacTKa Ovbula IIOJIydeHa Ha
OCHOBaHMM  aHajmM3a  OOJIOMKOB  BHOYpPEeHHOM  IOponH ¥u3  HedTsaHOU
CKBaXM\HB, ¥ OaHHHE I[IOKaB3HEBalT, UYTO OOJIOMKM BHOYPEHHOV I[OPOIH U3
HedTHAHOV CKBAaXMHH MOTYT IMIPeloCTaBUThL MHOOPMALMIO O IIPOHMUIIAEeMOCTMH,
KOTOpasd XOpOollo KOoppeJMpyeT C OaHHEMM, I[IOJIYyUEeHHBEIMM 3HauYMTeJIbHO
foJjiee OOpPOTMMM TpPaIMUMOHHEMK Cclocofamu. [JaHHHE II0 I[IPOHUIAEMOCTU
Ol OoTOOpaxXeHH  JMOO B @ MWIIMIAPCH, JIuBo B OTHOCUTEJILHOM
OpOoHOpLUMM K OPYI'MM W3MEPEHMAM I[IPOHMLAEMOCTM C MCIIOJb30BaHMEM
TPaIMLIMOHHEX CIIOCODOR.

[0148] Ipyrag mHOOpMalLMsa, BKJKUYEHHasd B OUI'. 2, IIpPeOcTaBJISeT
coboM TpadMK HOaHHHX KapoTaXa OypoBOTO pacTBOpa (HaHHHBX Ta30BOU
XpoMaToTrpadrr) BO BTOPOM CTOJOIe CJleBa, YyKa3bHBakIUM Ha HaJludue
YTJIEBOOOPOIOOB Cl-C5 B OYPOBEIX pacTBoOpax, IIOJIYYEeHHEIX ns3
COOTBETCTBYKIIMX HaHEeCEHHEX Ha I'paduk IJIyOMH CKBaXMHH (OCb V).

[0149] B cpenHeMm cToJIOlle NpenacTaBJIeHH Tpadukm S,, I[IOJIyUeHHEe
Pas3JIMUHEIMKM CcrocoBaMM (HeOpepeHBHas JUHMA 4 TI[OpelcTaBJgeT Ccobou
OaHHEE TPaIVLMOHHOTO CKBaXVHHOT'O KapoTaxa, a TOUKU 5
NIpenCcTaBJIAT TaHHbBEe, ITOOHTHE CIocofamMm oOTOopa KEPHOB M3 OOKOBHX
CTeHOK) . TpeyTOJBHUKM 6 MOpPeACTaBJsalT CcoO00M IaHHBEE, I[IOJIyUYeHHHE

criocobom B COOTBETCTBUMA Cc OJaHHEM MBO@peTeHMeM, IIPVMeH A€MEIM
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HelloCpeOCTBEeHHO kK  oOJioMKaM BHOYPEeHHOM  IOPOIOE M3  CKBAaXMHEH.
PesyJlbTaTH OEMOHCTPUPYRT CUJIBHYKR KOPPEeJALUuK C TOUKM 3peHus S,, B
IOaHHOM cCJIydyae IOJIYUeHHYID HelOCPeOCTBEHHO M3 O0OJIOMKOB BHOYPEeHHOMU
[IOPONE, a TakKXe I[IOCPpeICcTBOM 0OoJiee TpalIMIMOHHEHX M dYacTo ©OoJee
OOPOTOCTOANMMUX TPaOUIMOHHEIX CIOCOoBoOB. DSOTO eme OOMH [IPOPHBHOMU
acriekT nz3obpeTeHms, 10 3BOJI MMM rnoJiyyaThb Kak IOaHHHE e
IPOHUIIAEMOCTM, TaK ¥ IaHHHe S, U3 OOJOMKOB BHOYpPeHHOM IIOPOOH 3a
OIMH  LMKJI/3a OOHY  oOIllepallMio CIyCKa-IogbeMa M  of0ecleuMBaTh
CPaBHUTEJILHHM aHaJM3 TaKMxX OaHHBEIX OJIS PasHBX ITJIyOMH CKBaXWHEL I10
CPpaBHEHMKD C JOpyI'MMM TPaIMUIMOHHBIMM clrocofaMy OLEeHKM OypoBOTO
ydyacTKa.

[0150] Ipyrada MHpopMalmdg, npencraBJjieHHad Ha our. 2,
BKJIOUAET KPUBYID VYIOEJBHOT'O  COINPOTUBIIEHMS  OYpOBOI'O pacTBOpa,
ODaHHBIE II0 BHMNOTaM HedTM Ha o0O0JOMKax BHOYPEeHHOM IIOPOIOH, MOaHHHe
KaBEPHOMETPUM (M3MepeHUusd pa3MepOB CKBaXMHB, KpacCHBE I[IYHKTUPHHE
JMHMM) ¥ IaHHBHEe OOBUYHOI'O TI'aMMa-kKapoTaxXa (KOTOpHE IPeloCTaRJIAKT
nHOoOpMaLlM O THMIle MaTepuaJja Ha ydacTKe, HalpuMep, CJaHel B
CpaBHeHMM C II€CUaHMKOM, KapBOoHaToM M T. O.) (rpadukmu B IIepBOM
croJifue cJjeBa). Koppendaumsa SToM MHOOpMalMM ObBJIAa MCIOJbL30BaHa IJid
ornpeleJyieHMS  30H, KOTOPHE YyKa3HBalT Ha HaJlnuue HedTH, KakK
OTMEUeHO BepTUKaJIbHOM uYepToM 7 cJleBa. BomHas BeTBb HUMXE SOHH
HOOHUM HedTHM oBo3HaueHa HMWXKHEM BepTUKAaJILHOM IIoJIOCOM 8 cJeBa.

[0151] Cpel 5TUX OaHHBX OOBUHBE JaHHEE I[I0 YIEJbHOMY
CONIPOTHUBJIIEHMID He CMOTUIM YOeIMTeJIbHO MIEHTUOULIMPOBATE HaJMuue
HedTH, KOTOpoe MOIJIO OH OHTE OOHaAPYXEHO CIOCOOOM B COOTBETCTBUU
C @OaHHHEM HM300peTeHMeM. OTO MOXeT OBTE CBS3aHO C HEeCIOCOOHOCTHIO
OaHHHX TII0 YIeJIbHOMY COIPOTHUMBIIEHMK pasz3jinyaTk HedTb U Tras,
[IOCKOJIBKY o00a CcOoeIMHeHMA He HGBJIATCHA OPOBOOAMMMM. 3TO OIHO
[IOTEHIMAJIEHOE TIPEMMYINECTBO CIOCOOOB B COOTBETCTBMM C IOaHHHM
nz3obpeTeHUeEM, MIPOUJIIIOC TPMPOBaHHEIX IOaHHBEM IPVMEPOM. BoHOM
HauboJlee pPacCIPOCTPaHeHHHX He(dTAHHX BRJIOUeHUM QIOMIOB ObJIa BOIHAMA
BeTBL 8, a He 30Ha / noOwumM HedpTM. TakmM oOpasoM, MCIIOJIb30BaHME
paHee OINMCaHHHEX CIOCODOB olIpelesJieHMSa BRKJIOUEeHUM QIIOMIOB B D2TOU
CKBaXMHe TakXe He I[I03BOJWJIO MIOEHTUOUIMPOBATE 3O0OHHE HOOBUM HedTH,
KOTOpPHE MOTJIA OHI OHITH UOEeHTUOUINPOBAaHH criocobamm aHaJm3a

OBJIOMKOB BBI@ypeHHOﬁ IIOPOIOEl B COOTBEeTCTBMM C IOaHHEIM MSO@peTeHMeM,
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TeM CaMbBM TakKXe OoTpaxad IIpeMMylecTBa crnocoba B COOTBETCTBUM C
OaHHEIM U300peTeHUueM.

Ilpumep 3

[0152] OaHHEI OpMMep OeMOHCTPUPYEeT MISHTUOMKALUI  SOHEH
OOOBUM HedTM I[IYyTeM IpPUMEeHeHUs crocofa B COOTBETCTBUMM C IOaHHBM
n300peTeHMeM B CRBA3M C OOJIOMKaMM BHOYPEHHOM IOPOIE M3 HedTAHOM
CKB&XMHE, KOTOPHEe OBJIM OTOOpPaHH M3 ydacTkKa HedTHSHOM CKBAaXMHH,
KOTOPEM He OBJI pas3BelaH Ha OCHOBaHMM IIPMMEHEeHMS paHee UMEeKMUXCH
B HaJIMUMU aHaJUTUUECKUX CIIOCOOOB.

[0153] B 3TOM aHaJmze OBLJIO MCIIOJIE30BaHO IATBECOT
BOCeMHanlaTk OOJIOMKOB  BHOYPEHHOM  IIOPOIH, B34THIX C ydyacTKa
HedTAHOV CKBaXMHE M 3arepMeTUM3UPOBAHHHEX Y CKBaXMHH. TpU aJIMKBOTEH
IoJyuaar M3 KaxOooT'o o6JIOMKa BHOYPEHHOW IIOPOIH, MCIOJb3YS YCJIOBUSA
IOaBJIeHMs, AaHaJIOTMUHHE OIMCAHHEIM B IIpUMepe 2, a TakXe aJIMKBOTY
rocjie VHTEHCHUBHOTO 00e3BOXMBAHUA obpasua. 3MepeHMs
IPOHMIIAEMOCTM OBUIM TIIOJIYYeHH I[I0 pPasHUIEe MexOy aJIMKBOTaMM 2 U
almMkBoTOM 1 mJsa Kaxnoro obpasua 1 OOJOMKOB BHOYPEHHOM IIOPOIH.
DanHbele aHaJM3a OBUIM HaHeCeHH Ha I'paduk, U dakTUUeCKUM Ipaduxr
DTUX OaHHHX OPOMJIJIOCTPUPOBaH Ha our. 3.

[0154] Takxxe OBUIM IIOJIYUEHH MHOTOUMCJIEHHHE ITOIIOJIHMTEJILHEEe
IOaHHHE, KOTOPHE OTpaXeHH Ha (ur. 3, TakKMe KaK MypaBbMHasg KMUCJIOTa
2, YKCyCHasd KucJoTa 3, HedTeHacHIeHHasa Boma 4, [OIPUCYTCTBUE
napapmuHor 5 C5H-C10, HadTeHoB 6 C6-Cl0, apoMaTUUECKMUX COeIMHEHUMN
7 C6-C8 m ofbmee KOJIMUECTBO HedTM 8. ['a30BEHE KOMIIOHEHTEI: MeTaH 9,
STaH M IIpollaH, a Takxe OyTaHel 10 m obmui obweM Taza 11 Takxe
HaHECEHH Ha rpaduk, a TaKxXe cyMMa HedTU u rasa 12.
Hedprerazsocomepxamme MU3IMepeHUS OBJIM IIOJIYUEHH I[10 CYMME Pe3yJIbTaTOB
BCex Tpex aJIMKBOT. KauecTBO HedTera30BOTI'O IIpPOodyKTa OOO0O3HaAUEHO
Kpupoim C8/ (C5+C6+C7+C8), KoTopad noMoraeT oudpepeHUIUpPOBATEL OoJiee
TAXKeJIYD HedThb, PAaACIOJIOKEHHYK Ha TI'paduke cropaBa, U 0oJee JIeTKYyD
HedpTsr © Tas, PacroJIOXeHHEle Ha TI'paduke cCJeBa. Kpuraa GOR
(cooTHOmeHre Tas3/HedTn) 14 moMoTaeT ONpPenesIMTh SOHH, CKJOHHHE K
rasy, IIO OTHONMEeHMK K 30HaM, CKJIOHHEIM K HedTu. KpmBag 15
napadpmHon/ (napadmMHoB+HaADTEHOB) u KpuBasa 16 apoMaTrUueCKUX
BemecTB/ (apoMaTHUUECKUX BeleCTB+HadTeHOB) MCIOJbL3YITCI IOJIS OLIeHKU

KaueCTBa He(l)TI/I M pa3jiMdeHNMA pPas3JIMYHEIX BHUIOB He@TM MeXITy coboi.
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[0155] O5TM gpmaHHHE OTpaxalonT WISHTHUOMKALMKI IOUCKPeTHOM SOHH
noduum  HedpTr. O6JacTe 17 C HMBKOM OPOHMIAEMOCTBI Ha TIpaduke
oTpaxaeT IJIOTHYK 30HY, IepeKpHBalMyn HaKollJleHue. Himke 2ToM
IIJIOTHOM 3OHE (30Ha C HU3KOMWM I[IPOHMIIAEMOCTBhI, Kak I[IpaBMUJIO, MeHee

yeM oOkoJio 10 wMwmmapcu M, KakKk IOpaBWJIO, MEeHee UYeM OKoJio 1

MMHHMHapCM) (rmoTHas 30Ha, KoTOopada IIepekKpeBaeT 30HY OOOBUM,
YOEPXMBaAd ee oT MHUTPauvin MaTepHralla, MOXeT CUNMTAaTBECHA
«YHHOTHGHMGM») (1M TEPMMHEI TaKXe IIOOOanTCA oflmeMy IIOHMMAaHUKD B

DaHHOM OB0JIaCTU TexXHUKM), »OBEe HedTeHOCHHE 3O0HH OBUIM OIpemeJIeHH
IIyTeM OLeHKM pa3JIMUHEIX ©Oa30BEX IaHHEX. BepxHsAd 30Ha 18 Owbula
IpollylleHa paHee IIPMMEHEHHEMM TpaIMUMOHHEIMKM crIocoBaMy, HO Oplla
MOEHTUOMUMPOBaHa IIyTeM aHajM3a IlaMa M3 HedTSHOM CKBaXMHE C
MCIIOJIb30BaHMEM CIOCOOOB B COOTBETCTBUM C IaHHEM M300peTeHUeM,
TOTDa kKak OQaKkTuueckas 30Ha 19 pobeum HedTM OvbJIa IIOOTBEPXIESHA
IIpVMMEeHeHUEeM PasJIMUHEIX CIIOCOBOB B COOTBETCTBUU c IO aHHBIM
nz0bpeTeHMeM Ha HeQTAHEIX CKBaXMHAX.

[0156] VhopouleHHas MHTeplpeTaluusa STUX HOaHHBEX OTpaxXeHa Ha
dur. 3b, KoOTOpad KOHKPEeTHO oOTpaxaeT U (QOKYCHUPYEeTCsa Ha KJIIOUEeBBX
CUTHaJjlax IO HOaHHBEM IIO IIPOHUIIAEeMOCTM ¥ HedTeHaCHmMEeHHOV BoOmOe,
KOTOPHE XapaKTepus3ylnT TIeoJIOTUMUeCKUM IJIacT (MaTepual), W3yJYeHHHN
B 5ToM IlpuMepe. B YWacCTHOCTM, HaHHHBE II0 IPOHMIIAEMOCTM IIOKa3HBAT
IJIOTHYID 30HY 17 ¢ HeOOJbIOW MIPOHUIAEMOCTLIO BHINE HeleJIeBOM SOHH,
MOSHTUOUIIMPOBAHHOM  BOIOOHACHIEHHOM  BOIOM  COTJIACHO  CIOoco®y B
COOTBETCTBMM C HOaHHHM M300peTeHUeM, MUCIOJbL3yeMOMy B 5ToM IllpuMmepe
18, a Takxe MOATBepXIeHME UIEHTUOUIMPOBAHHOM SOHH C I[IOMOMBIO
OIpYITUX TPaIULMOHHEX CriocoBoB 19 c TIOMOMIBIO aHaJmsza
He@TeHaCHMEHHOW BOIH.

[0157] KoHuemnumusa «HedTeHaCHIMEHHOM BOIH» ObJla paspaboTaHa

Kak J4acTb MSO@peTeHMH, OIIMCaHHOTI'O B ITaHHOM IOTJOKYMEHTE.
«He@TeHaCHmeHHaH BOIa» OTHOCHUTCHA K BOIIE, KOTOpad mMeeT
XVMMNYeCKNe IIPM3HaKM I'MopaBJIMUeCKOI'O coofueHnsa C He@TbD. B

YacTHOCTHM, oOpa3z3lu, YKa3HBawlye Ha CcoOepXaHre HedTeHaCHIeHHOM
BOHOH, OTHOCHATCS K TeM of0pas3laM, KOTOPHE I[I0KA3HBAT OTHOCUTEJIBHO
BEHICOKME KOJIMYUECTBA MHIMKATOPHHX COEIMHEHMM MypPaBbMHOM KMUCJIOTEH,
VKCYCHOM KUCJIOTH, YTOJBHOM KMUCJIOTH U/Miau OukapdoHaTa, YacTO U3—

3a IIpMCyTCTBHUA 17929 VMHIVKaTOPHEIX coeOMHeHUM PasJIOXKeHMA, B
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YaCTHOCTH, MOHOOKCHUIAa yIJlepola W/WIM  BOIH, Uiy  KOMOMHaluM
obHapyXeHMsS TaKUxX IIePBUUYHBEIX M BTOPMUHHX IIoKa3aTejieM. Jlobhe U3
STUX YCJIOBUM MOTYT OHTb o0OBbeIMHEeHH, Kak, HalpuMep, CIOCOOH B
COOTBETCTBMM C JaHHEM W300peTeHMeM, KOTOpPHE MOT'YT BKJIIKUATH
orpelleJieHNE KOJIMYEeCTBa BOJIHI, OIHOTO VIV BoJee IPYyTUX
HEOPTaHMUYECKMX T'a30B (HaAIpUMeEpP, OOHOTO WM ©OoJiee M3 BOIOpOIa,
TreJinsd, aszsora, aproHa, KM1CJIiopona, Bomopona) , cynbduna,
KapOoHMIICYJLOHUIa, OMCYJIB QMO yToJiepona /MM OUOKCHuIAa CEepH) ,
MOHOOKCHIa YyIUlepoma, IOMOKCHIa YyIJlepola, YIJIEKMCIOTH, YKCYCHOM
KMCJIOTHE, MypPaBBMHOM KMCJIOTH, MeTaHa WIM IPpyTMx yIJieBomopomoB Cl-
C5 wn/wmnmmu OuxkapboHaTa, KOTOPHIM CBA3aH C 00pa3loM/BLHCBOOOXIEH U3
oBpaszlla KakK CpPemOCcTBO OlpelelJleHMd TOI'0, CBA3aHO JM TO Xe caMoe C
11eJIeBHMM BelleCTBaMy, TaKMMM KakK HedbTb U/UIM [OPUPOOHEIM Tas.
YcijoBuA aHams3a OBBIUHO OOJDKHEL  IIO MeHbIIeM  Mepe YaCTUYHO
KOHTPOJIMPOBATLCH, uTOOH BOIa obecHeuMpBaljla MHIOMKALMIO  TaKoTIo
MaTepualjla M, TakuM o06pa30oM, CBA3b C HedThI B I'e0JIOTUUEeCKOM
mjacrte. TakyMm o0pasoM, UTO KacaeTcs YyCTpOoMCcTBa/CUCTEME, TaKoTO
KakK YyCTpOMCTBO, IIpMBeIeHHOe B KauecTBe IIpuMepa Ha our. 1 wu
ONIMCaHHOE BHIIe, BOIJa IIPEMMyIeCTBEeHHO BHCBOOOXIAeTCS M3 JIOBYIKMU C
XUOIKMM as30TOM IIpM  TeMIepaType, foJjiee  HU3KOM, yeM  OOBUHHE
TeMIepaTyph CyOJIMMaluM BOIOH B YCTPOMCTBe/CcHUCTeMe, OOBUHO OKOJIO
55 rpanmycoB 1o LejJgbcuio. 3aTeM HEKOTOpOe KOJMUECTBO DSTOM BOIH
MOXHO OOHAPYXWUTH IIPM OUEeHBb HUMIKMX TeMIlepaTypax JIOBYMKM C XUIKUM
as0ToOM, HalpuMep, okoJo —-140 rpanycoB no leabcuwo. Boma c OoOJbBIMM
KOJIMYeCTBOM VHOMKA TOPHHX coeIVHEeHUM MOXET CUMTAaTBCHA
HedTeHaCHIEHHOM BOIOM, ToI'la Kak Boma 0e3 DTUX UHIMKATOPHHX
COoeIMHEeHUM He ABJIAeTCd HedTeHaCHIEeHHOM BOOOM. 2Ty XapaKTepUCTHUKY
BOIOH B ILJIaCTe HEJB34 BHIIOJHUTH OOHUHEIMKM cliocoBamMM, oOCOOeHHO B
30HaAX C OUeHb BHCOKOM BOIOOHACHIEHHOCTLIO, I'Ide OOLWUHLM CKBAaXUHHLIM
KapoTax, IO CYIEeCcTBY, He JaeT MHQOpMalMi O TOM, HaxXOIUTCH JIU
KOHKpeTHasa BoIa B CBA3M CO CKOIJIEHMAMM KOMMEpUeCKM BHITOIOHOM
HedTH n/nnm raza. OnpenejieHne MPUCYTCTBUSA VHOVKAaTOPHBIX
coeIMHEeHUMN c [IOMOMIB 0 IpenyCMOTPEeHHEX B IOaHHOM OOKYMEHTE
AHAJIMTUUYECKMX CIIOCODOB B COOTBETCTBMM C JaHHEM W300peTeHUeEM
[IO3BOJIAET IMIPOBECTM 5STO BaXHOe pasjiMuMe. 3aTeM OaHHBM MHCTPYMEHT

MOXeT OBITH IIPMMEHEH K CKBaXVHaM, KOTOPEHE He CTaJIKMBaKRTCA C
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KOMMEpUYEeCKM BHTOOHEMM KOJIMUeCTBaMM HedoTu M/MUIM Tasa, T. €. K
CYXMM CKBaxXuHaM, UTOOH ONpelelJIMThL, BCTpedalnTCcda JM Takue OoJIblue
KOMMepUeCKM  BHTOIHEIE CKOIJIEHMSA HedTM ¥ Tasza BOJIM3M MecTa
PacCIIOJIOXKEeHUI CYXOM CKBaXWHE, WMJIM HeT. OTM aHaJIM3HE TakKke MOTYT
OBITEL  BHIIOJIHEHH Ha OypoBOM IJlomaike, M Ha YKa3aHHHEe  3O0HH
Bbauzaexamen HedTM UM Tal3a MOTYT OHTHL HalleJJeHH OOKOBHE CKBAaXMHE,
npof®ypeHHHe M3 HadvaJlbHOM MIMJOTHOM CKBAa&XMHB, UYaCTUUYHO 3a CUerT
3aTpaT Ha OypeHMe elle OOHOM CKBaXMHBE IJIS pPasBeOKM OJIS COoCemOHeM
30HHE OOOHUM B 0OoJiee TO3IOHUM I[IepMOol BPeMeHH.

[0158] D3ToT npuMep IIOKas3HBaeT, UYTO TaHHEE, IIOJIydeHHBEe U3
mJjaMa, TaKMe KakK I[IPpOHMIIaeMOCTb WM HedTeHacCHImeHHas BoOa, MOTYT
MCIIOJIL30BATLCA IJIA OlIpeleJieHMS HaJluumusa HedTu, a TakKxke o4
orpelelJleHU A IPOHMUIIAEMOCTM M  OUCKPETHHX Te0JIOTUUYECKUX 30H,
comepxammx HedTH, naxe Tex, KOTOPHE [IPOIYyIMeHE IpyTI'VIMM
TPaIMLMOHHEMY CIIOCOOaMI.

IToumep 4

[0159] IlporomuiM aHaJM3, KaK olucaHo B IlpumMmepax 2 u 3,
mjamMoB 139, KoTopHe OBJIM 3arepMeTU3UPOBaHE B CKBaXuHe WMJIM Ha
BoJjiee TJIYOOKOM VYUaCTKe BEePTUKAJLHOM MNIMJIOTHOM HedTSHOM CKBAXMHE,
ommcaHHo¥ B IlpuMmepe 3, 1OpyIue o0pa3Ue OBJIM B3ATH ¢ OOKOBOM
JMHUM, [OpoOypeHHOM B KkKauecTBe OOKOBOTO CTBOJa. M3 OIMJIOTHOM
CKBaXMHBE IIOCJIe OLeHKM IMIMJIOTHOM CKBaAXMHHE OJIS OIpendejleHUMs SOHH
Iyfokom mobuun. TpM aJMKBOTH OBUIM IPOaHAaJIM3UPOBAHH IJIS KaXIOoI'O
obpaslla B YCJOBMSAX HaBJIeHMSs, OIMCAHHHX Bbome B IlpuMepe 3.
PesyJibTaTH, [IOJIyYeHHEIe oJis HedTeHaCHIMEeHHOM BOIE
NIPOMJIJIDCTPUMPORBAaHH Ha our. 4a (oBo3HaueH 3JeMeHT 1) .

[0160] A”HoMasmAa HedTeHaCHIMEeHHOMN BOIEL B BEepTHUKAJIBLHOM
IMJIOTHOM  CKBaXuHe  BHABRJAET HedTeHAaCHMeHHYD 30HY 2  1obbuu,
KOTOpad B3aTeM CcTajla LeJbo OypeHMda ¥ TIHIpopas3peBa  OOKOBOTO
y4yacTKa. BHCOKas BOIOOHACHIMEHHOCTL yKa3aHa BHME 3 M HMWXe 4 30HH 2
ifele)Ni=ei HedTH. UToOH VMEeThb BOBMOXHOCTb VCIIOJIL30BATDH DTY
MHOOpMalLMio, UYTOOH IIOMOUL B OIpelelIeHMM TOTO, Ha KaKou 1JIyduHe
BYPUTL M Pa3MecTUTb OOKOBYH 3O0HY CKBaXMHH B IMJIOTHOM CKBaxuHe,
TpebyeTcsa oueHb KOPOTKUM IPOMEXYTOK BpeMeHU aHaamsza u
MHTepnpeTalu. OOBUHO MHTeplpeTallMa IOoJIKHa OHTL OpelocTaBJieHa B

TeueHre 24 4YacoB IoOcCJe TOT'O, KaK BepPTHRKaJIbEHaAd IIMJIOTHaA CKBaXIMHa
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OOCTHUTHET CBOeM IOoJIHOM IJIyOMHH. O0pa3lb YacTo OpedcTaBJILT cobom
BO3OYX, OTOOPaHHHM 0BpaTHO B JadbopaTopHo, VI
BHICOKOTEeMIepaTypHEEe MMIIYJBLCH, MCIyCcKaeMele MallMHOM’, ecJM  OHa
HaxXxOOUTCHA OOCTATOWHO OJM3KO, OIMH WM OBa pa3a B OeHb, II0OBTOMY
aHaJIM3EL MOI'YT HACKOJIEKO BO3MOXHO OBCTPO IIOCIeBaTh 3a OypeHUeM
CKBaXVHE .

[0161] @OaHHBEEe IO Hed@TeHACHIMEeHHOM BOoIe M3 OOKOBOIO ydacTkKa b5
CTBOJIa IIOKa3HBalT, UYTO OOKOBad dYacCThb HaxoOuUJlaCbk B 3BOHe 2 JOOHUM
HedTH, MOPOHMBAaHHOWM BEepPTHKAJLHOM MOMJIOTHOM CKBaXMHOM Ha OIPOTIXEHUU
okoJio 2700 ¢yTOB, M 5TO IIPOWJUILCTPMPOBAHO IO HOMepoM 6. Ilocie
OypeHMss B BOHe 6 HOOBUM HedTM Ha IIpOoTSKeHMM oOkKoJio 2700 odyToB
BOKOBOU y4acToK CTBOJIA BYypAT uepes 30HY C HUBKOM
BOIOOHACHIIEHHOCTLID Ha HOPOTSXKeHUM okoJjio 1000 ¢yToB 7. B KOHIe
OOKOBOT'O YyuYaCTKa CKBaXMHBE OBJI CHOBa OCYIIECTBJIEH BXOI B 30HY
nobeum HedTM Ha npoTaxeHum 500 odpyTor 8. TpaexkTopus 9 OOKOBOM
CKBaXMHE IIOKa3EBaeT, UYTO cCcaMad IJiybokas dYacTb OOKOBOI'O yduacTKa
OeJla B HaudvaJle OOKOBOI'O yuacCTKa CKBaXMHH. BokoBOM  yuacTOK
CKBAXMHE [OIPOOOJIXKaIX OYpPUTH, OCYWEeCTBJIa OypeHue MaJioTJIyOMHHEIX
30H M OCTaBafChb B 30He 6 nDoObuM HedTM OO TexX II0P, IIoKa CKBaXmHa
He cCTajla [»OOCTAaTOUHO MeJIKOM, UTOOH B OOKOBOM YUYAaCTKe CKBAaXMHE
foJiblle He MOPOBOOMIIM OypeHMe B 30He 6 »OoOeuM HedTM, HO UTOOH
naJjibHeliee OypeHMe IIPOMCXOIMJIO BHINIe 3BOHH HOOHUM HedTHM U B
MeJIKOBOOHOM BeTBM 7. K KOHIY OypeHMI OOKOBOTO ydacCTKa TpaeKTopusa
CKBaXMHBE OIIyCKaeTCsa BHU3, KaK NIPOMJIJIOCTPUPOBAHO B kKOHIe 9. CIyck
BHM3 IIPUBOIUT K TIIOBTOPHOMY BXOXIEHMIO CTBOJIa CKBaXMHH B SBO0HY
OOOHUM HedTM 10O HOMepoM 8, Kak IIPOMJIJIOCTPUPOBAHO KpPUBOM 5
HedTeHaCHIEHHOMW BOMIH.

[0162] YrupomeHHOe/ CXeMaTUUHOE npencraBJiIeHUe HEKOTOPHIX
2JIEMEHTOB STHUX OaHHHX OpelcTaBJeHOo Ha o¢ur. 4b. B dyacTHOCTH,
BepTUKaJbHEE SOHH BOIH 3, HedTM 2 ¥ 3BOHH BOOH 4 HaHeCeHH Ha
Tpaduk, IOpuueM HedTeHacCHNeHHasa Boma 15 BOOJL yyacTka 9 CKBaXMHH
omnpeneysgeT OOKOBHE 3BOHH HedTrM 6, BoOOH 7/ M HedTM 8. 5TO oTpaxaerT
CIIOCOOHOCTE  CIOCOOOB B  COOTBETCTBMM C  HOaHHEM M300peTeHUeM
IpUMeHATLCS K CKBaxXMHaM, KOTOPHE MVMenT KaK BepTHKaJIbHBEEe, Tak U’
DOKOBHE XapaKTepUCTUKM, U OIPpeloCTaBJIATL «KAPTHE» IJaHHHX B 000UX

HallpaBJIEHMAX, IaxXe B OOHOM CKBaXmuHe MJIM SBO0HEe.
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[0163] DaHHEI IPpUMEP OEMOHCTPUPYET, uTo CIIOCOOEH B
COOTBETCTBMM C ITaHHEM MU300peTeHMeM MOTyT ofOecrneumMBaTe CcOoOp
IOaHHHX B pPeaJIbHOM BpPEMeHM Ha MecTe OypeHus OOKOBOI'O CTBOJIa, Tak
UTO D3TM JaHHBEE B pPealJIbHOM BpPEMEHM MOTYT MCIOJB30BATECHA, UYTOOH
[IOMOYEL  «HallpaBUTHL» (OpMeHTHpPOBaThH, pPeryJMpoBaTh) HalpaBJIEHUE
OOKOBOT'O ydacCTKa, UYTOOH YIEepPXMBATE CTBOJI CKBaXWHH B 30HEe JOOHUMU
HedTV MJIM B HENOCPeICTBeHHOM OJM30CTM OT 3BOHH IOOHUM HedTH.

Ilpumep 5

[0164] [@HaHHHY OpMMEpP »OeMOHCTPUPYeT IIpMMeHeHMe crocoba B
COOTBETCTBMM C JOaHHBEIM M300peTeHMeM OJIS pa3JIMUueHUusa 30H JOOHUM
HedTM M T'a30BEX BOH B MECTOPOXIEHUM.

[0165] B manHOM IlpuMepe I'epMeTHM3MPOBaHHEEe oOpas3usl 205 miama
13 HedTHAHEX CKBaXMH I[oOBeplaljiM aHalu3y, KaK OIMCaHO Breue. Tpu
AQJIMKBOTH  OBUIM IIOJIyYeHH U3 Kaxmoro obpasla OpU  IOUCKPEeTHHX
naepjieHrax (25 vmanmubap, 1 mwmmbap u 0,1 mmmbapa) .

[0166] SW paCCuMTHEBAJM I[IO0 OOHUHHM [NeTPpOdM3UUIECKMM TaHHEBM,
YKa3HBaKIMUM Ha IIPUCYTCTBME YIJIEBOOOPONOB B I'eOJIOTMUECKOM ILJlacTe
B MeCTopOoXxOeHMM. OnHako SW He MOXeT pas3JIMuMTh 3ajieXu BOIOH U
raza, Kak o0OCyXOaJIOCh BHIIE.

[0167] PesyJibLTaTH Pa3JIMUHBIX IOAaHHBIX, IIOJIYyYeHHEIX Iy TeM
BHIIIOJIHEHMSA crocoba, TakMe Kak MHbpopMaumsa o0 YKCYCHOM KUCJIOTEe U
MYypPaBbUHOM KMCJIOTE, IpencTaBJIEHE  Ha rpaduke Ha our. 5.
YHOpomeHHasa MHTeplpeTallMad 5STHUX JaHHBEX OPOMJIJIOCTPUPOBaHa Ha Oour.
5B ¢ mcnoJib30BaHMEM TOM Xe CXeMh HyMepaluu, uTo M Ha ¢ur. 5.

[0168] OLeHKa obBekKTa rocJie OypeHmus rokaszalja, yTo
aHaJluaupyeMas CKBaxuHa B SToM lIpuMepe £ABJIAJAaCh I'a30BOM CKBaXMHOM
M Kak TakoBasg ObJla HEeSKOHOMMUHOM M Obla 3abpomeHa. OOLBUHEBE
CKBaXMHHHE KapoTaxwu yKasbBaJM Ha OO0Jbmyld 30HY 1 JoOHUM TOJMMHOM
B HECKOJIBKO COTEH METPORBR (HECKOJBKO COTEH OQYTORB), IIepPeKpPHBAaKIYI
2 u mpoxomAamyl Ton 3 ¢ IJlacTaMM C BHCOKOM BOINOHACHIEHHOCTHIO.
CkBaxyuHa Opla IepdopMpoBaHa ¥ MCIHTaHa OIPMMEPHO Ha CcpenOHen
TJIyOMHEe 3OHE HOOBUM. M3 CKBaXMHH BHXOOWMJ Ta3. B To BpeMmsa
oriepaTop IOKMHYJ CKBaxXwuHy, -OyMas, YTO 30Ha JOOHUM TIOJIHOCTBIO
cocTodJla M3 T'aza.

[0169] OnmHakKo aHaJIN3H C VICIIOJIL 30BaHUEM criocofos B

COOTBETCTBMM C IaHHEM MBO@peTeHMeM YKa3eBaKwnT, yTo HmkHMe 200
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byTOB 30HH HOOHUM IOOJIKHE IPEeOCTaBJIATL cobot HedThb 7. 2T0
ompelleJieHVe OBJIO OCHOBAHO Ha BHCOKMX oOO0OmeM OTkKJIMKax 4 1o ofmeMy
obweMy HedTHM, BECOKMX OTKJMKAxX 5 @0 VYKCYCHOM ¥ MYypaBbMHOM
KMCJIOTe ¥ HedTeHacCHmMeHHOM Bome 6. OcTaBmasgcsa 30Ha OOOHUM HaL
30HOM JoOHUM HedTH HABJISeTCH Tal3oM 8, Kak OBJIO OpoBepeHOo. Han
Tas’oM HaxoOATcd IJlacTH 9 C BHCOKOM BOIOHACHIEHHOCTBIO, a HWXe
30HE OOOHUM HedTM — IjjacTh 10 C BHCOKOM HedTeHaCHIMEeHHOCTHIO.

[0170] IaHHBEE, I[DOKa3aHHEHEe Ha o¢our. 5 m 5B, Hokas3HBaKLT, UTO
OaHHHE, [IOJIYYEHHEHE CO IJIaMOB C  MCIIOJIB30OBaHMEM  CIIOCOBOB B
COOTBETCTBMM C HOaHHEM M300peTeHMeM, MOI'YyT pas3JjiMdaTb 3SO0HHE JOOHUM
HedTM ¥ Ta3a, UYTO MMeeT BaxXHOe 3HaueHMe C 5SKOHOMMUECKOM TOUKU
3peHu4d.

[0171] IaHHHE, IIOKa3aHHHBE BHIIE, IEMOHCTPUPYIT, UTO HOOOHTEHE
Co WJjlaMa  JOaHHEe, [IOJIyUYEHHHE C  MCIOJIb30BaHMEM  CIOCODOB B
COOTBETCTBMM C IOaHHHM M300peTeHMeM, MOTYyT pa3jiMuaThb 3aJleXu HedTU
M Tasza, a TakKxXe MOI'YT IIOOTBepXOaThb OOBUHY MHOOpMaLMI aHaJM3a
KepHOB. IIOCKOJIEKY OOBUHEM aHaJlM3 KepHOB 3HAUMTEJILHO JOopoXe U
TpebyeT OOJiblle BpPeMeHM, UYeM aHaJu3 IJlaMOB B COOTBETCTBUU C
OaHHBM nz3obpeTeHueM, 2TO obecrneurBaeT eme OIHO BaxHoe
IpeuMyIecTBO CIIOCOO0OB B COOTBETCTBUM C OaHHEIM M300peTEeHMEM.

IlpumMep 6

[0172] CrniocoBEl B COOTBETCTBUM C IaHHBEM M300peTeHMeM MOTYT
OHTHL TPMMEHEeHE K OOJIbIIMM pPeTrMOHaJIbHEM 30HaM WMJIM CKBaXMHAaM,
KOTOPHE OXBaTHBAKLT OOJbIIKME pPeIMOHAaJIbHEE 30HBE, UYTOOH O0O0eCHeuluTh
YUaCTKM LeJIHX MeCTOPpOXIeHUM, ofJjlacTel WM CKBaXMH B MKHTepBajlax
MeXxIy ofJlacTaMr. WIOeHTUOUMKALNMAS YKCYCHOM KUCJIOTH MU/UIM MypaBbWUHOM
KMUCJIOTE M/UJIM HedTeHaCHIEHHOV BOOH B IlaMaxX MOXeT YKas3HBaTh Ha
TO, uTo, XOTSH paccMaTprBaeMas CKBaXyrHa ABJIAETCSH «KCYXOoM’
CKBaXMHOM» (CKBaXmuHOM, He [Jawnmel 3aMeTHBEX KOJUMUYeCTB HedTU WK
raza), TeM He MeHee, CKBaXMHa HaxoOuUTCH noGJIN30CTHU oT
MEeCTOPOXIeHMsA. 3aTeM 5STM JaHHBEEe MOTYyT OBTB MCIOJBE30BAHE B
KauecTBe CpelCcTBa IJIA HallpaBJIeHMSa pas3BelKM Ha ydacCTKe CKBaXWHBE B
paspese OOKOBOTO OypeHMA WM OYpPeHMS HOBHX OIM3JIeXallMxX CKBaXUH.
[lpocTasg, VYIPOIUEHHaAs BepcuMda TI'padMKa ITaHHBEX, KOTOpHe ObM O

IIOJIY4YEeHEl TIPM BEHIIOJIHEHNVNM TaKOI'O aHaJlM3a, IIOKa3aHa Ha (]_)T/II‘. 6.
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[0173] BoJjee KOHKPETHO, Ha OUI'. © IOpPencTaBJIEHO YIIPOIEHHOe
IOIBYMEPHOE n3o0paxeHue BOJIBIWOTO TPaIVLUOHHOTO Ias’0BOTO
MeCTOpOXIOeHNA. [IpoHMIlaeMasa ILJlacToBas IIopola IleCUaHMKa lIpeTepliela
nepopmMalio, UYTOOH MMETH CTPYKTYPY, MOOXOOANYyK IJIA YJaBJIMBaHUA
HedT™r 1. TlecuaHBM KOJIJIEKTOP 1 IIepekKpHT CcJaHIleM C HU3KOM’
IIPOHMUIIAEMOCTBI 2, KOTOPHM BECTYIIaeT B KauecTBe VIIJIOTHeHMA. I'as
IIPOHMK B IIeCUYaHBM KOJUIekTop 1 u3 0ojiee TUIyOOKOTO MCTOUYHMKA U
Tellepb 3alloJIHAeT IIeCUaHMK BIUJIOTE OO KOHTaKTa Tra3—-eona (I'BK) 3.
IlecuaHUK, boJiee MeJIKUM, yeMm IBK, 3aroJIHEH IasoM. IIopel B
[lecyaHuKe, KOTOPHE Ty OXe, yeM B I'BK, 3aroJIHEHH  BOOOM.
MypaBbMHasa M YKCYCHasd KUCJIOTH BCTpeUawTCsa B HedTAX M BJIAXHHX
razax ¥ MOTYT BHOEJIATLCA M3 Ta30BOM UM HedTaHOM dasz B BOOHYIO
bazy. 3T JlerKMe KapOOHOBEE  KUCJOTH CMeMMBAKTCA C  BOIOM.
ACIIeKTOM IOaHHOTO M300peTeHMdA  4ABJIAeTCA  OCO3HaHuMe  TOoro, uTo
u3MepeHue OOJIBIIMX KOJMUECTB DHDTUX KUCJIOT B IJIACTOBHX BOOax B
3alloJIHEHHEX BOIOM ILJlacTax I[IPOHMIIAEMOTO KOJIJIEKTOpa YyKas3HBaeT Ha
HEINOCPEeOCTBEHHYD OJM30CTE K KPYIHBEM SKOHOMUUECKM BHIOIHEIM 30HAM
OOOBUM B OOHUHEIX 30Hax 6 IJOOHUM HedTM M Ta3a. B HeTpaIMLIMOHHEX
jacTax C  OYeHb OTPAaHMUEHHOM  IIPOHUIAEMOCTLID HedTbr M Tas
COCYIEeCTBYIT B TECHOM KOHTaKTe C OOJbIMMM KOJMUECTBAMU I1JIaCTOBOM
BOIE, M YacTO B »TUX CJydadax OJIM30CThE K 30He »OoOHUM, VYKas3HBaeT,
UTO KMUCJIOTH TIMNIPUCYTCTBYIOT B OOJBIKMX KOJMUECTBAX B CaMOM 30He
OOOBUM. 3TO MMeeT MEeCTO B IpenmecTBymmMx IlprMepax. OIHaAKO B 2TOM
TpaIMLMOHHOM TIIpMMepe C  BHCOKOM HNPOHMIIAEMOCTBIO TI'a3 ¥  BoIa
CIIOCOOHEL pa3»meJIATbCHA Ha OTHEeJIbHBEIE 3O0OHH, UYTO KOHTPOJIUPYeTCSH
TPaBUTALMOHHEIM pPa3deJIeHMEM.

Ilpumep 7

[0174] B onpanHOM IllpuMepe IIpelCTaBJIEHH pe3yJbTaTH aHaJnsza,
BHIIOJIHEHHOTO C BJIAXHBMM ILJIACTOBEIMM I[I€CUaHMKAMM HENIOCPeIdCTBEHHO
mon IOBYMA HeOOJBINMMM JIOKAJBHEIMM 3OHaMM HOOBUM HedTM, a TakKxe C
IOBYMS BJIQXHBIMM [I€CUaHMKaMM, KOTOPHE YXOOAT BHM3 M3 TIUIaHTCKOTO
Ia3’0BOI'O0 KOJUJIEKTOpa, KakK IPOMJUINCTPUPOBaHO Ha our. 7. IuarpamMma
Kaporaxa YIOEeJIEHOT'O COIPOTHUBJIEHN A [IoKas3eBaeT oBe HefoJipmme
HEe®KOHOMUYHEE 30HEL 2 ¥ 3 10oOeuUM B D2TOM CKBaxuHe. IaTe
NIPpAMOYTOJIBHEIX paMok, 4da-4e, HABJIAKTCS OCHOBHHMM II€CUYaAHBEIMM MacCCaMWu

B 2TOM CKBaXVHe, Kakr YKasaHO Ha IrmarpaMMe I'aMMa—KapTaXxa.
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OcTalbHHe M300paxeHHHEe B IJaHHOM IOKYMeHTe ILJIJaCTEL — STO CJIaHIIH.
llecuanuku 4a u 4de uMelT HeboJibmMe HedTSHHEe BEeTBM B BepxXHEM uYacTu
[IeCUYaHMKOB ¥ HACHIIEeHBE BOIOW HIMXe HWXe YPOBHA HedTu. IlecuaHuku 4cC
u 4d ABJIAKTCA  BJAXHHEMHM, HO OHM HEeIpPepHBHHE C IIeCUaHVKaMu
KOJIJIeKTOopa M OOXOIAT OO IMIaHTCKOTO I'a30BOT0 MECTOPOXIEHUS BBEepX
1o IJIacTy. llecuaHuk 4b gBJjgeTcsd BJIAXHBEIM M He MMeeT 3O0HH TOOHUN
BBepX IO IJlacTy. MVHQopMalMa o6 VYKCYCHOM KMUCJIOTe oTodOpaxeHa Ha
rpadmke B 3aBUCUMMOCTM OT KapoTaXa YIOEJbHOTO COIPOTHBJIIEHUS. OTU
IOaHHBEE IIPeOOoCTaBJIAT He TOJIBKO MHOOPpMAalMIO O HaJlUuMM 3BOH HOOOHUN
HedTH, HO ¥ CONOCTAaBJAKRT MX C XapaKTepoM MaTepualya, a Takxe
oTpaxawnT, Toe B MecTopoOXmeHum OyrmeT  obecliedyeHa  HauJydlasd
SKOHOMUUYECKM BETOIHAad OOOBUaA.

[0175] MoxeT OBTbH BEHI'OOHO CBS3aTb CIOCOOH UM pPe3yJbTaTH
naHHoTro IlpuMepa C pacKpHTMAMM B llpuMepe 6 M Ha ¢uIr. 6, TakK Kak
MaTeprasl M3 DToro IlpuMepa BRKJOUaAeT IJIOTHHM 3aloJIHEHHHM BOIOM
IeCyaHMK, VMENMNUY  yIOeJIbHOe  CONPOTUBJIEHME I[I0 TOPM30OHTaIU U
PACIIOJIOXEHHEM Ha PacCTOSHMM OKOJIO IIOJIOBMHEL MMJIM B IIOIEpPEeYHOM
HanpabeJjieHur u 500 ¢yToB O TUIyOMHE TIOTPYXEHMS IIO HalpaBJIEHUID K
BOJILIMIOMY Ta30BOMY MeCTOPOXIeHMI 1, M3 KOTOPOIO OCYIEeCTBJIST
NOOHUY uepe?3 ILJJacT TOoT'O IIecuaHMKa. MexOoy I'a30BhHM MeCTOPOXIeHMEeM
M S2TOM CYXOM CKBaXMHOM HeT VIIJIOTHEHUMN. I[lecyuaHUK, KOTOPHM
ABJISETCH MCTOUHMKOM/IPUUMHONM CYXOM CKBAXMHE, HaxXOOUTCI B XopoleM
IPOHMUIIAEMOM COOBIEHUM C TeM Xe IIeCUaHBM IIJJacTOM B TUITAaHTCKOM
CKOILJIEHUM Ta3a, KakK NPoOMJJIDCTPUPOBAHO Ha OuI. 6.

[0176] XoTa STOT IIeCYaHMK IIOJIHOCTBI 3alloJIHEeH BOIOOM U
IEeMOHCTPUPYET HM3KOoe YyIeJIbHOe COINPOTUBRJIIEHMEe B 5STOM MecTe, BCH
OCHOBHad Macca mecuaHMuKa IeMOHCTPUPYET BHICOKOE comepxaHue
YKCYCHOM KMCJIOTH, UTO, COIJIACHO AacIleKTy u300peTeHMs, YKas3bBaeT
Ha OJIM30CTb K TIUIaHTCKOMY COCeIHeMy TI'a30BOMY MEeCTOPOXIeHU© 1 B
COOTBEeTCTBMM C o¢ur. 7. Ecim OH 5Ta CkBaxuHa OvJIa NpodypeHa o
TOTO, Kak OBJIO OTKPHTO OJM3Jjiexalee TIUTaHTCKOe MeCTopoxIeHue,
OOLIUHEIE KapOTaXHBEe M IpyIMe BUIOE TPAOUIMOHHEX aHallM30B, KOTOPHE
paHble MOTJIM OOBUYHO TIMIPMMEHSATHCHS K STUM ofOpasllaM, He OoOHapYyXUINU
OB HMKakMxX IOIpPM3HAKOB TOTO, YyTO 5STa CKBaXmuHa HaxXOIUTCId B
HeloCpeOCTBeHHOM OJM30CTM K TUITAaHTCKOMY I'a30BOMY MeCTOPOXISHMUIO.

TeM He MeHee, BHCOKME aHOMaJIUu 1 YKCVCHOI\/JI KIVMCJIOTEL B STHMX BJIAaXHEIX
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nmecuaHmkax 4c u 4d 4BJIGIOTCA YHUKAJIbBHBM I[IPM3HAKOM CYIEeCTBOBAHUA
OOJIBIMOTO CKOILJIEHU A HedTH oBJIN30CTH . oTHU IOaHHEE OyoyT
OCHOBATEJILHO IMOOOEPXMBATL IaJlbHeMIMre MCCJIeOOoBaHMS B STOM 30He.

[0177] Ha oémur. 7 OpOWJJIOCTPUPOBAH IPyTOM IeCUaHMK, KOTOPHM
ABJISeTCA BJAXKHEIM UM He COOepXuT 30HY 4b pobwum. ComepxaHUA
YKCYCHOM KMUCJIOTHEH B IIecUuaHVKe 4b aHaJIOTMUHH OKpyXallMM CcJaHllaM
Hal M IO HUM. M3 IpYyIMX CKBaXMH, OPOOYypPeHHHX B STOM 30He, OHJIO
MCCcJIeIOBaHO, UYTO IecuaHMk 4b He 3amlojJiHeH Ta30M WMIM HedTho,
nonajamomMMy B 2TO0 MecTo. HM3koe comepXaHMe YKCYCHOM KUCJIOTH B
necuaHuke 4b OTHOCUTEJIBHO ABHO 0oJiee  BHCOKMX  KOHIEHTpaluMn
YKCYCHOM  KMCJIOTEH B 30Hax 4c wu 4d ofecrneuduBaeT JIOKAJILHYO
KaJIMbOpoBKY, KOoTopad YKasHBaeT Ha BaXHOCTHL YKCYCHOM KMCJIOTH B
necuaHmkax 4c m 4d C TOUKM 3BpPeHMSA aHalM3a XapaKTepUCTUK
MaTepuasya/njgacTa.

[0178] EcTe eme @»nBa IecdaHuka 4a u 4e, KOTOpPHE, Kak
IOKasHBaeT OuarpaMMa KapoTaXa YIOeJIbLHOT'O COINPOTUBIIEHUS, MWMEKT
HeBoJblMe 3BO0HH HOOOHUM B BepxHEeM uYacTM KaxIor'o IIecuaHMka. B
KaXIOM M3 BTUX I[IeCUaHMKOB C HeOoJjibmuMu 30HaMu 4a u 4e 1poOHUM
BUIOHE aHOMaJIMM bSa YKCYCHOM KUCJIOTH IJIS IIeCuaHMKoB 4a U 6a B
OTHOIEHUM IecuaHMka 4e. OueHb MHTEPECHHM aclekKT aHoMaJui S5a u 6a
YKCYCHOM KMCJIOTH S3akjiouaeTcsa B TOM, UYTO OHM TakXe BCTpPedanTCd
TOJILKO B BepXHEeM uYacTu KaxXIor'o IecuaHMKa. AHOMaJIMI YKCYCHOM
KMCJIOTE B CJiyuae IecuaHMKoB 4c u 4d BHCOKa IOJIS BCeM IIecuaHOM
3ajJlIexru. O5To CcUuTyalus, KoTopas OXuIaljlach OJsS IIecuaHMKa, TaKoTo
Kak IIeCuaHMK, Uu300paxeHHBEM Ha ¢ouUr. 6, I'Ie BCA IIecuaHas 3aJlexb
3aloJiHeHa HedTh MIM Ta30M BBepx II0 IJlacTy. Iuddy3ms M IIOTOK
GJIIOMOOBR B TI'eOJIOTMUECKMX ILJlJacTax, Kak I[OIpaBMJIO, HaMHOTO cJlabee
BOOJIb IlJlacTa, uYeM uUepes3 IacT. ClejoBaTeJIbHO, TOT akT, UYTO BO
Bcex TIecuaHukKax 4c um 4d HabomgaeTcs BHCOKOe CcoIepXaHVe YKCYCHOM
KMCJIOTH, VYKa3uhBaeT Ha TO, UYUTO 2TU IIeCUAHVKM I[IOJIHOCTLI 3alloJIHEeHE
Ha HeKOTOPOM PacCCTOAHMM, M 2TO Tak M eCcTh. C OPYyTOM CTOPOHH, TO,
uTO IecuaHuMkM 4a U 4de IOeMOHCTPUPYIT aHOMaJlMM YKCYCHOM KMCJIOTH
TOJILKO B BepxXHeM YacTu I[IeCUaHMKOB, CBUIETeJLCTBYEeT O TOM, UTO
5TO HeOOJIbIOe MeCTOopOoXIeHMe HedTM TOJbLKO JOKaJIbHOTO MacmTaba wu
MOXeT IMIPeldCTaBJIATL MEeHbIMM MM IJaxe HeIOCTAaTOUHHEM SKOHOMMUECKUM

MHTepeC B OTHOWeHMM OypeHMs. YKCyCHas KMCJIOTa HabJoIaeTCsa TOJBKO
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B HelNOoCpPeAOCTBEeHHOM OJM30CTM OT HeboJbmmMx He(@THAHEX CTOJIOOB,
KOTOPHE Ha IMalpaMMe KapoTaxXa YyIOeJIBHOTO COINPOTUBIIEHMS OOO3HAUEHH
Kak ba m 6a. BoJjbmasg uYacTk KaxXIoro IIecuaHMka 4a u 4e JMmeHa
Kakoy—Jgubo aHOMaJlIMM VYKCYCHOM  KMUCJIOTH, KakK TIIOKas3aHO  HWKHUMU
JacTaMM KaxXIoI'o M3 IIecuaHMKOB 5S5b m 6b.

[0179] 3T  OaHHBEe  OTpaXxawT, UTO  aCIEeKTOM M300peTeHud
ABJISETCHA MCIIOJb30BaHMEe IaHHHEX 00 YKCYCHOWM KMCJIOTe, IIOJIYUeHHHEX M3
T'e0JIOTUUYECKMX [J1acToB, nJisg KJIacCUpUKalumum aHaAJIUBUPY EMBIX
[IeCUaHMKOB. IlecuaHuMK 4b He »OeMOHCTPUMPYeT YBeJIMUeHUS YKCYCHOU
KMCJIOTEL OTHOCUTEJIBHO CJIaHLleB HeINOCPelCTBEeHHO Hal M IIOH HUM, U
Io»TOMy IecuaHuk 4b OvUl omnpemejyieH KakK OecClepCHeKTHBHEM, W OaHHEBE
M3 OKpyXanlMX CKBaXMH I[IOOTBEPXIaKnT STy MHTeplpeTauuwo. ECTb
TOJILKO OUeHb JIOKAJIM30BaHHEE aHOMaJIMM YKCYCHOM KMUCJIOTH B BepxHel
yacTu TIecuaHMKOBR 4a u 4e, ¥ 5TM »OaHHBHE IIOKAa3HBAKT, UYTO 5BTHU
aHoOMaJIMM YKCYCHOM KUCJOTH 5Sa M 6a HOCAT JIOKaJbHEM XapakKTep U He
YKa3HBalT Ha OJIM3KYID DKOHOMMUECKM 3HaAUMMYy 3B0HY »OoOmuM. C IOpyrou
CTOPOHE, BCHA Macca IecuaHMKOBR 4c m 41 »OeMOHCTPUPYET BECOKOEe
comepxaHre YKCYCHOM KUCJOTHE. XOTS BeJIMUMHA aHoOMaJ MM B IIeCuaHuKe
4a Bpme, uYeM B IecuaHMkax 4c m 4d, ToT dakT, UYUTO aHOMaJIUMM B
necuaHmMkax 4c m 4d oxBaTHBAalT BEeChb I[I€CUaHMK, TOoI'Da KaK aHOMaJluu
B IecuaHukax 4a M 4e OXBaTHBaKT TOJBKO BEPXHIK YaCThb II€CUAaHMKOB,
yKas3eBaeT Ha TO, UYTO aHOMaJMM B IOecuaHumkax 4c m 4d cCcBA3aHH
c/yKas3HBalT Ha O0oJblMe M, BepOATHO, SKOHOMUUECKM 3SHAUMMEE SOHH
DOOBBYM, B oTJIMume oT [IOCJIEOCTBUM, 00y CJIOBJIEHHEIX HoJiee
OTPaHMUEeHHEIMM aHOMaJIMaAMM B TIecuaHMkax 4a u 4de. Taxkum oBpa3oM,
OAaHHLEM IOpUMep IeMOHCTPMPYeT, Kak u3odbpeTaTellbCKMe CIOCOBH B
COOTBETCTBMM C HOaHHHM M300peTeHMeM MOTYyT MCIOJb30BaATLCH OJIA
KKAPTUPOBAHUA» WM XapaKTepUCTUKM BCeM TIeOoJIOTUMUECKOM CTPYKTYPH
WM perMoHa B OTHOWEHUM OJM30CTM K 30HaAM OOOBUM HedTM B OaHHOM
CTPYKTYpe/perroHe.

IlpumMep 8

[0180] T'padmkm OBJIM I[IOJIYUYEHE [IPM MCIIOJB30BaAHUM CIIOCODOR,
OTIMCAaHHHEIX BHIIE, OJS ydaCTKa C «CYXMM Ta30M» M ydacTKa C <«BJAXHHM
rasoM». Pes3syJbTaTH 2TUX aHaJIM30B IMIPOMJIJIDCTPUPOBAHEL Ha OUI'. 8A M
8BR. VYmopomeHHas WMHTEepPNpeTaluMsda BSTUX JaHHBIX I[Iokas3aHa Ha our. 8C.

OaHHEIM aHaJus oTpaxaeT CIOCOBDHOCTEL CIOCODOB B COOTBETCTBUU C
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OaHHBM n3obpeTeHUeEM pasindaTh npupony Pa3JINUYHEIX 11eJIEBEIX
Y4aCTKOB.

[0181] Ha o¢omr. 8a B aHOMaJIMM CYXOI'O TIasz3a B IJIyOMHe CKBAaXMHE
OpeobjiamainT MeTaH 1, 3TaH 2 W IIpoIlaH 3. Bricmime  XUIOKME
YTJIEBOOOPOMOE, IIO CYIMECTBY, OTCYTCTBYKT, 3a MCKIIKUYEHMEM CJIEOOBOTIO
KoJIMuecTBa OeH30Jila 4, KOTOpOe elBa 3aMeTHO. KpuBas 5 HokKa3bBaeT
oOBmee KOJIMYECTBO sTaHa, KOTOpOEe OyneT IIOJIYYEHO 3a cuer
CTaHOapTHOTO OOKOBOTO OypeHMA IJMHOM okoJo 4500 o¢yToB ™M C
pamuycoM nobuuM OkoJIO 50 ¢yToB. AHAJIUTUK MOXET pacCuMTaTb STO
umCcIio, Tak kKakK MOXeT OBTE OHNpeleJIeHO KOJMUYEeCTBO HaHOMOJIEM
aHaJIM3UPYEMEX  I'a30B, [IOCKOJIBKY  pPe3yJibTaTh  KOJMUECTBEHHHE U
COOTBETCTBYIT aHaJIMTUUEeCKMM CTaHOapTaM, a OoO0BbeM aHallu3UupyeMoI'O
obpaszlla oOCTaeTCcsa HeM3MeHHHM, cocTabjasasa 400 MUKPOJMUTPOB [IOPOILEL
oJsa Kaxgoro obpazla. PesyjabTaT, IIOKa3aHHEM B 2 BUIe KpuBOM 5,
ABJIAETCH IpOCTO pPesyJIbTaToOM MacCllTabupoBaHUA OaHHBIX oJisa
orpeleJleHU A TOTO, CKOJIBLKO BTaHa 1o oBBeEMY DKBMBAaJIEHTHE
QHaJIUTUUECKMM pesyJbTaTaM OJfa LUWIMHIOPUMUECKOTO ofbeMa IIOPOIH
namuHon 4500 ¢yTor c pammycom 50 ¢pyTOoB.

[0182] omr. 8RB mpuBemeHa B BuMIe I'paduka B TOM Xe MacmTabe,
uTo M pur. 8A. Kak NPpOMJUJILCTPMPOBAHO, B OaHHOM CJiydae HaMHOTO
MeHbIle MeTaHa 1, ©DTaHa 2 M TIOpomaHa 3. KpomMe ToOro, IaHHEE
oTpaxamnT, UYTO CcoIepXaHMe XUIOKMX YyIJIEBOOOPOIOOB HaMHOTO OoJIblle,
UyeM BMIOHO M3 IJaHHEIX Ha ¢ur. 8A. Illapad¢muHer C4-C8 mnoka3aHH kKak 4-8,
HapTenun C6-C8 mnokazaHH kak 9-11, a apoMaTHueckme coenuHeHusa C6-
C8 r1okal3aHB kak 12-14. VY4yacToK, IIOKa3HBAaMUNM IPOTHO3UPYEMYIO
OOoORUYy »TaHa 15, He3HauuMTeJleH I[I0 CpaBHEHMI C TeM Xe& Yy4JaCTKOM b
Ha ¢ur. 8A, HaHeCeHHBEM Ha TIpaduk B ToM xe MacmTade. OIHaAKO
OpOTHO3MPYyeMas OoOHUa XUIKOCTEM B COOTBETCTBUM C OuUI. 8B HaMHOTO
BHIIE, YeM B COOTBeTCTBMM C Oour. 8A. Ha o¢ur. 8A m 8B wmz00paxeHH
HeTpaIUIIMOHHEE CKBaXWHH, B KOTOPHX MCXOIHas Iopona TaKxe
ABJIAETCHA ILJIaCTOM IIOCJe TUIOPaBJIMUEeCKOTO pa3peHBa. VICXOoIHas Iopola
B CKBaxuHe, OIPOMJIJIOCTPUMPOBAHHOM Ha ¢ur. 8A, HaxoIuWjJachb Ha
ropazno OoJapmMx TJIyOMHax M, TaKuM o0pa30M, I'eHepMpoBRaJla Iopas3lo
BoJee Cyxou ras, ueMm MCXOOHAad nopona B CKBaXuHe,
OIpOMJLICTPUPOBaHHOM Ha our. 8B. TakuMm o00pasoM, COCTaBH Ia30B,

IIOJIY4YeHHEEe B pes3yJiIETaTe OSTUX aHaJlM30B, IIpedoCTaBJIAKRT T/IH(]_)OpMaLU/IIO
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06 mcTopuM o0OpaszoBaHMUA IlleJIeBHX ILJJACTOB, KOTOpasa MABJSeTCId BaxXHOM
MHbOpMalMer IIpM pasBedke HedTHM Kak OJI4 TPaIMIIMOHHEIX, TakK U OJI4g
HeTpaIMLUMOHHHX 3aJiexel.

[0183] HaHHad CHUTyaluud OPOWMJUINCTPUMPOBaHa Ha  YIIPOIEHHEX
cxeMax Ha ¢ur. 8C. BoJjlee cyxoM Traszs, 0003HaAUeHHHM Kak 1, I[IoJydalT
M3 MCXOIOHOM IIOPOHOE, KOTOpas MCIHBTHBaeT Topas3no ©OoJiee BHCOKHUE
TeMIIEpPaTypPH B TedeHMe Topa3no 0oJiee IJIMTEJIBHEX [IEPUOIOB BPEMEHH,
yeM OoJlee BJIAXHBM I'as, O000O3HAUeHHHM kKak 2.

[0184] STV OaHHBEe MOTYT OBTbH MCIOJIB30BAaHE [OJIA pPeElleHUd
OOJIBIIOTO KOJMUECTBa I'eOJIOTUMUECKMX 3alad, OCOOEeHHO B COUeTaHuM C
IpyTol MHOOpMalMel M3 pPasJIMUHBIX MCTOUHMKOB.

[0185] AHammMs MOXeT OHTH M YacTo OymeT IIPpUMEeHATBLCHS K
YyTJIEBOOOPOLaM OTHOCUTEJIBEHO BOJIbIMX pasMepoB, TaKMM Kak
YITUIEeBOOOPOIOH BIUIOTH mHo C10, Ho maHHee C9 um C1l0, T[oJIydeHHHE B
sTOM padboTe, OBUIM OJIS SCHOCTM OIymeHH Ha our. 8a u 8b. IIOCKOJBKY
dur. 8A m 8B wmz300paxeHH B OOMHAKOBHEHX MacmTabax, OUeBMOHO, UYTO
Ta3 M3 CKBaXWHE, OPOMJJIOCTPUPOBAHHOM Ha O¢ur. 8A, HaMHOTO cCyle,
yeM Ta3 M3 CKBaxXuHB, MU300paxeHHOM Ha oéur. 8B. SToT IlpuMep
oTpaxaeT HECKOJIbKO aCIIeKTOB n3obpeTeHmus - oT pazpaboTKM
CTaHIApPTOB IO MCIOJbL30BaHMUA TaKMX CTaHOApTOB MM, B 0OoJjee obmeMm
CMEICJIE, CpaBHeHMSA OaHHHX C HEeCKOJIbBKMX CKBaXMHHBEIX IIJIOMAOOK OJIA
XapaKTepUCTUKHU MHOT'OCKBaXMHHOM TeoTrpadmuueckon/reosioTmuyeCcKomn
30HH .

Ilpumep 9

[0186] CrniocoBEl B COOTBETCTBUM C IaHHBEM M300peTeHMeM MOTYT
OBITL IIPMMEeHEeHB MJISI COCTAaBJIEHMS KapTH ofJjlacTel, KakK OTMeUueHO B
IPYyT'OM MeCTe B JaHHOM OOKYMeHTe. VULICTpalMd KOHIENUIUWM IIpMBelIeHa
Ha ¢ur. 9. Ha o¢mr. 9 nperncrapjieH IPUMEP TOTO, KakK KOHIENTYyaJbHO
fymeT BHIJIAOETH PEe3yJbTaT TaKOoT'o KapTUPOBaHUSA 30H He(®THAHEX
CKBaXmMH, C YyKasaHreM oO6JlacTel C BHCOKMMM IIoKas3aTeJaMu 1 W/Uiu
opyTon nHbpopMaLmen, Takom KakK MMOPUCTOCTE, KOTOPY MOXHO
VCIIOJIL30BaTh nJjs COCTaBJIEHUSA KapT BJIaTONPU ATHHX OYPOBHX
YY4acTKOB, a TakXe IJIA IIPOTHO3MPOBAHMA IOPYIMX MEHee IIepCleKTUMBHEX
YUYaCTKOB IIO CpPaBHEHMIK C 30HaMM C HU3KKMMM [IOKa3aTeJIAMU 2 HaJludMudg
HedTV MJIM 30HaMM C HUM3KOM OJIM30CTbLI0 K IIOKal3aHMAM 3BO0H IOOOBUM, WMJIU

Iy I'VIMI IIPMsHaKaMM1 Ha OCHOBaHMM IJaHHEIX, KOTOPEE MOT'WYT
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CBUIETEJILCTBOBATL O BHCOKOM MJIM HM3KOM BEePOSATHOCTM OOHapyXeHUA
HebpTr M/WaM Tasza.

Ilpumep 10

[0187] B »ToM IpMMepe -OaHHHEe cobupaliM crnocoBoM, aHaJIOTUUHEM
IpOTOKOJIaM, OIMCaHHEM B IlpuMepax 2-4. JlaHHHE, IIOJIy4eHHEE B
pesyJsbTaTe BTOTO aHajlu3a, [IPpOWJUJICTPUMPOBaHE Ha  QUI'. 10, a
VMHTeplpeTalusa OaHHHX OpenacTaBJieHa Ha o¢ur. 10A.

[0188] CkrpaxmHa, u3oOpaxeHHad Ha o¢ur. 10, OwvUla HpoBypeHa Ha
foJpmyn TUIyOMHY, ¥ He OBJIO 3aTpadyeHO YCWJIMM Ha IIOMCK 30H IOOBUM
B 0oJlee MeJIKOM 4YacCTU CKBaXMHE, Mu300paxeHHOM Ha our. 10. OmHakKo
aHaJmM3 o0pasloB, IPOMIIOCTPUPOBaHHEX Ha our. 10, BeABMI 600-—
byToBEMM HedTAHOM CTOJIO, KOTOPHM XapaKTepus3yeTcsa BOIOM C BHCOKUM
comepxaHveM HedTM 1, a Takxe MypPaBbMHOM U YKCYCHOM KMCJIOTH 2.
Kak ofcyxnajioCck BHIIE, B HeTPaIMLUMOHHEX KOJIJIEKTOpax, MWMEeKIMX
OUeHb HMU3KYK I[IPOHMIAeMOCThL, OOMH WM ©OoJiee MHIONKATOPOB OJIU30CTU
K 30He »no0OHUM, HallpMMep MypaBbMHasd U YKCYCHasd KUCIJIOTH, MOITYT
OIlpelelJIMTh I'PaHMLUE BOHE OOOBUM HACTOJIBKO, HACKOJBKO BOIOa M HedThb
COCYWeCTBYIT B OIHMX M TexX Xe IJlacTaxX B HeTpaIMLUMOHHOM ILjlacTe, U
He cJelyeT neJlaThb pa3dejleHMe Ha OTHOeJIbHHEe 3O0HH JOOHUM HedTM II0
CpaBHEeHMI C BOISHHEMM BeTKaMM, KaK 5BTO I[IPOMCXOIOIMT B YCJIOBUAX
ropa3zno 6oJiee NPOHMUIAEMOT'O TPAIMUIMOHHOTO KOJIJIEKTOpPA.

[0189] 600-pyTOBRHM HedTaHOM cToJIf, oOHapYXEeHHEM 110
HedTeHaCHINEHHOM BoOIe 1 M oOpraHMUuecKMM KMCJOTaM 2, Ha caMoM Jejie
opencraBJigeT coOOM OBa CKOILJIeHMS HedTHr, KOTOpHEe HaJIOXeHH IPpyID Ha
opyra. AHalM3 JaHHBEX II03BOJISET pasjiMuaTh 2TM IOBa CKOIJIEHUS HedTHu
KaK MMEKMMEe pPas3HBEEe XVMMMUeCKMe COCTaBH C MCIOJBb30BaHMEM KPUBHX 3
napadpmHon/ (napadmMHoB+HaADTEHOB) u apoMaTUdeCKUX
coeIMHeHUl/ (apoMaTHUUECKUX  COeIMHeHUN+HadTeHOB) C OTHOCHUTEJILHO
HM3KMMM SHaUeHMAMM IOJI9 o0oDoMX DTHUX COOTHOmEeHMM B BepxHuUx 400
byTax 30HH 3 OOOHUM, KOTOpPEE OBUIM  ONpeneJieHEl C  IIOMOIBI
HedTeHaCHIMEHHOM BOOE 1 M OpTaHMUeCKMX KucJoT 2. TeM He MeHee,
OaHHee 4 I[IoKas3HBBalT BECOKME 3HaueHUMSa IJIS 000OUX DSTUX COOTHOMEeHUMN
IOJIS caMex TJyOokux 200 ¢yToB 2TOM SBOHH HOOHUM. [aHHBE IIOKa3LBBAT
crieuMaJMcTaM B IOaHHOM o06JJacTM TexXHMKM, UTO HedThb B BepxXHeM 30He
3 Taxesiee, uUeM HedTH B HMWXHeM 30He 4. O5TO HECKOJbKO HeOOBUHO,

Kak OyOoTo STO OOHUHad HedTerasoBasgd CUCTeMa KOJIJIEKTOPOB, TakK Kak
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B 2TUX CHUCTeMax HedTh UM a3 CcTpaTUIUMUUMPYITCS IIOO IeMCTBUEM CUJIB
TAXECTHU B 3aBUCUMOCTHA oT IJIOTHOCTH, TO eCThb B OOBIUHBIX
KOJIJIEKTOPpax HedTh OOBUHO CTpaTUOUIMPpYeTCHa Tak, UuTo OoJiee JieTrKad
HedThr HaxoOMUTCA Han OoJiee TaxeJoM HedThbio. OIDHAKO STO He ABJISEeTCH
TeHIeHLMelM, KoTopasd uMeeT ocoboe 3BHaueHMe OJI4 HeTpaIMLMOHHBEIX
KOJIJIEKTOPOB C McUesawle MaJioy I[IpOHMIIaeMOCThb. B 2ToM ciydae
OaHHBE, [IOJIYyUEeHHEe criocodbom B COOTBETCTBUMA C OaHHBIM
n3obpeTeHUeM, VYKas3HBalT Ha TO, UYTO KOJUIEKTOP 3 IIpPelCTaBJIgeT
coboM IIJIOTHEM KapboHaAT, B KOTOPHM HedTb ¥ T'a3 I[IPOHUKIM U3
onpenesyleHHOM MCXOIOHOM IIOPOXOE, KOTOpasd IMNPOCTPaHCTBEHHO yIajleHa OT
KOJIJIeKTOopa. B oTaMumMe OT BTOT0, KOJJIEKTOp 4 mnpencraBJgeT cobon
foraTHM OpTraHUYEeCKMMM  CJaHllaMM MCTOYHMK  HedTH, KOTOPpYyl OH
COOEepPXUT, ¥  KOJJIEKTOp IOJg HedTH. HeTpaiuumoHHad HedTb U3
MCXOOHHEIX IIOPON MMeeT TeHIOeHUM© OHTh Jierl'de, UYeM MUI'PUPOBaBIIafd
HedTb. MurpupoBaBllad HedTb MMeeT TeHIeHLUUID TepdThb 0oJiee JIeT'KUe
YIJIEBOOOPOOH BO BpeMs BHTECHEHMS M3 MCXOIOHOM IOPOIE, TO eCTb IIpHu
IIepPBUYHOM MUTpaLUM U IIOCTYILJIEHMM B ILJIJaCT, TO €CThb IIPU BTOPUUHOM
MUTpaluM, M BO BpeMsa IOpebeBaHMA HedTM B KOJIJIEKTOpe. I[IOCKOJIBKY
[LJIOTHEIE CJIAHUE MOTYT OBTb KaK MCTOUHMKOM, TaK ¥ KOJIJIEKTOPOM,
HedT: B IJIOTHHIX CJlaHLlaxX He TepsdgeT CBOM 0OoJiee JIeTyure KOMIIOHEHTH
BO BpeMsa MHUTpaluM M, HaAXOOACH B KOJIJIEKTOpPEe, OHa, CJIedoBaTeJILHO,
OBBHIUHO JIeTue, uYeM OOBUHasgd HedThb. CllemoBaTeJIbHO, pPa3yMHO COeJjiaThb
BHIBOI, YTO BHIIEJIEXamasd HedThb 3 B IIJIOTHOM M3BECTHAKEe TaXxeJlee, UeM
HIMKeJiexana g HedTHB I[IJIOTHOM cJlaHlle c BEICOKVM comepxaHreM
OpTIaHVMUEeCKHNX BeEIeCTB.

[0190] C ToukM 3BpeHUA OOOHUM, KOJIJIEKTOP 3 M KoOJIJIeKkTop 4
HeoOXOOMMO OymeT IIPOM3BOIUTE Kak OTIOeJIbHEE pe3epByapH.
KomjiekTope 3 m 4 He coofmawonTcd IpyI' C JIpyroM. M3 HUMX OymoyT
OOOHBATE pas3HBle BUIOE HedTH. VM paljiMuHeEE AacClIeKTH KOJIJIEKTOpa,
TakMe Kak IaBJeHUe QJouOa, OyIOyT Pa3HEMM. 3TO oTpaxaeT I10JIe3HHM
DJIEMEHT WM300peTeHMsa B UIOEHTUOUKALUM M XapaKTepUCTUKe OTIeJIbHBIX
30H OOOHUM C OTHOEJIEHEMKY XapaKTepUCTUKAMU.

[0191] Ha o¢wur. 10A WIICTPUPYET OpyI'Me AacCIeKTH 3TOT0
npMepa. Kpmpad 1 cjleBa — BTO KpMBad YIOeJBHOTO COINPOTUBIIEHUS,
KoTopada yKas3uBaeT Ha 600-pyToBEM HedTIHOM CTOJO, TIIEePeKPHTHN U

HeperBITBIﬁ BO,HOﬁ, Kak TIPOMJIJIDCTPUMPOBaHO B XypHaJie THIIa IIPpOOyKTa
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2. HOPOUJIRCTPUPOBaHO, dYTo 600-dyTOoBHM HedTAHOM cTos® 1 pasneseH
Ha KOJIJIeKTOop Cc OoJjiee Taxejio HedTbio TogmmHoM 400 QyTOB U
KoJIlekTop 4 C OoJiee JleTkoM HedThi ToJmMHOM ©OoJjiee 200 odyToB.
Pazmnume MeXIy HeTJIyOOKMM KOJIJIEKTOPOM 3 C TSIKeJIOM HedThlo M OoJiee
TIIyOokuM pes3epByapoM 4 c 0OoJiee JIeTKOM HedThI OCHOBAHO Ha KPUBOM
5 COOTHOIEHU A napadrHOB/HabTEeHOB u KPUBOM © COOTHOIEHN I
apoMaTUUYeCKMX COoelIMHeHWY/HadTeHOB.

[0192] PesyJdbTaTH D2TOT'O0 aHallM3a IeMOHCTPUPYIT, UTO CIOCOOH
B COOTBETCTEBMM C HOaHHEIM M300peTeHMeM, IIpUBEIeHHHE B KauecTBe
opuMepa B LOaHHOM IOOKYMeHTe, MOIYT MIOSHTUOMUIMPOBATHL IBE OTIOeJILHEE
30HEl HOOOBUM HedTM, M OOMIOJIHUTEJIBHO OEMOHCTPMPYIT, UYTO CIOCOOH
aHaJM3a paspesa B COOTBETCTBMM C HOaHHBEIM M300peTeHMeM MOTYT
MCIIOJIL30BATHCA OJIA Pas3JIMUEeHMA Pa3JIMUYHEIX TUIIOB 3O0H IOOBUM HedTH B
CKBAXMHHBEIN YUaCTOK, KOTOPEM B IIPOTMBHOM CJIydae MOXHO OBJIO OH
CIlyTaTk OPYI C OPpyTI'OM Ha OCHOBaHMM IpyIMX CIOCOOOB aHaJM3a.

ITpumep 11

[0193] CrocoBel B COOTBETCTBMM C IaHHEM MK300peTeHUeM MOITyT
OBITE BHIIOJIHEHEl IJIA OEMOHCTPpALMM PpPas3JIMYHEIX 3O0H HOOOHUM HedTM Ha
BypoBOM IJIoMamke M3—3a HalMuMsa Pas3JIMUHBEIX OIpoduier yITJIeBOOOPOHOB,
IPUCYTCTBYKIMX Ha COOTBETCTBYIMX IJIoMankax. B 5DTOM OTHOIEHUU
CIIOCOBEL B  COOTBETCTBMM C OaHHEM M300peTeHMeM MOTYT  OHTb
MCIIOJIE30BAaHE JIA MIOEHTUOMKALUWM pPas3IeJIEHHEX UM OUCKPEeTHHX y4aCTKOB
Hed@TAHOM 30HH. OTpaxeHMe STOM KOHUENUMM OpeldcTaBJieHO Ha our. 11.

[0194] Kak nOpowJuoCcTpUpoBaHO Ha our. 11, ckeaxmHa Al u
CKBaxXmHa B2 4BJIAOTCA HeQTAHEMM  CKBaXUHaMU, NIpoOypeHHEMU B
AHAJIOTUYHEIX T'eOJIOTMUECKUX YCJIOBUAX. 30Ha LOOHUM HedTHM B CKBaXMHe
A 3 - 5BTO0 HedTb, cCcomepxamad OO0OJbIOEe KOJUUECTBO IMHapadMHOB WU
apoMaTHUUYeCKUX COeIMHeHUM, HO C HU3KMM COoIOepXaHreM HadTeHOB. 30Ha
OOOHUM HedTM B CKBaxvHe B 4 comepXxuT Hed@Thb C BHCOKMM COIepXaHMeM
DapadMHOB ¥  apoMaTUMUeCKUX COeIOMHEeHU, a TakXe C  BHCOKMM
comepxaHreM HadTeHOB. HedTp B KoJUIekTope 3 OyIeT OTJIMYATBCH OT
HedTn B KoOJUlekTOope 4. JOKYMEHTHMPOBaHME Pas3HMULE C MCIIOJb30BaHMEM
OAHHEIX, IIOJIy4eHHHX OIMCAaHHEMM B IOAHHOM IOKYMeHTe cliocofamu
n300peTeHra, I[IO3BOJIUT CllelMaJMcTaM B o0JlaCcTM pa3Belku HedTu
PacCMOTPEThL pPa3JIMUHEE CleHapuuM IJsS ydeTa DToM HabloIaeMou

PasHUMIIEL. Kpome TOT'O, SHaHle TOIT'O, uTo IoBe PasHEIE He(l)TI/I
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BCTpeUamnTCad B OIHOWM 30He, CHWXaAaeT PHUCK pa3BedkyM B 5STOM 30HE,
IIOCKOJIBKY BepPOATHOCTE OOHapyXeHMsa HedTH yBeJIUMUMBAETCH, ecnu
CymecTByeT 0oJlee OIDHOTO MCTOUYHMKA HedTM, KOTOPEM MOXET HAINOJHATH
KOJIJIEKTOPHE B pa3BedHBaeMOM 30HE.

Ilpumep 12

[0195] Iauuemr IlpuMep o60ecHeuMBaeT WIIOCTpalui croocoba s
U3MepeHusa MHOTMX W3  BHIMEONMCAHHHEX I[1apaMeTpoB, CBA3aHHHX C
obpaszluoM IJd XapaKTepUCTUKM MaTepuajla B YCTPOMCTBe OYpOBOTO
ydacTKa COIJIaCHO  OIpeIeJIeHHEIM aclekTaM u300peTeHuUd, opuyeM
crioco® B COOTBETCTBUU c OaHHBEM nz3obpeTeHNeM, BKJIIOUAET
MCIIOJIL30BaHMe YCTPOMCTBA I[IPOUMCXOOUT BO BpeMa OypeHuS CKBaXMHH C
TakoM CKOPOCTBIO, UYTOOH HOaHHHEe OBJIM IIOJIyUYeHH KaK MOXHO OHCTpee,
UyTOBE STM HOaHHBEE MOIJIM OHTBE MCIOJIB30BAHE IOJA «KYIpaBJIEHUS»
CKBaXMHOM B pexuMme, OJM3KOM K «peaJlbHOMY BpPeMeHU» (2T0 OoXuIaeTCs
UTO YacTO MOXeT OHTb «OTBeTBJIeHMe» oOkoJo 10-100 o¢yToB, HaIpUMep
OKOJIO 20-60 byTOR, oT MecTa AKTUBHOTO OypeHUd U caMoTo
[IOCJIeOHETO  MEeCTOIIOJIOXKEHUI aHaJlM3a  OaHHHX, IIPOCTO YUMTEBA A
JOTUCTHKY oOllepaluM Ha CKBaXmuHe, TakKyl Kak OT'paHUUeHMs, KOTOpPHEe
MOTYT BO3JIaraThbCsa  Ha BypoBOe  OOJIOTO, Memalmme IIoMexu U
nepeMenmeHue M T. IO.). ACHeKTH Wu300peTeHMsa, TakMe KakK YyCTPOMCTBO
u crnoco®, TImnOpencTaBJIeHHEE B ITaHHOM IOKYMeHTe, MOI'YT OHBTL BHITOIHE
IJISI ONTHMMAJILHOTO Ppas3MelleHMS OOKOBEX CKBaXMH, Takke M3BECTHHX Kak
TOPU3OHTAJILHEE CKBAXMHE.

[0196] YCTpOMCTBO OJIs OEICTPOTO criocoba ompeneJyieHu A
CriocoBHOCTM  TIOOBepTraTbCH TUOPOPAa3PEBY Ha  ydacTKe CKBaXVHEI
n3obpaxeHo Ha o¢ur. 12. Uro kKacaeTcsa YycTpowcTBa Ha o¢ur. 12, 1
nz3obpaxaeT cOpoc OYPOBOTO pacTBoOpa M IjlaMa M3 JIMHUM TIOTOKa B
OPOIIHYO IOJIOCTH OOLUHOM HebTaHOM CKBaX/HH . MHOTOPas30BHM
pas3bopHOM KOHTeMHep 2 pacHoJIoOXeH TakKuMm oO0pa30oM, UYTO UYacThb
BHITPY3KM M IJIaMa OOJDKHA IMPOXOIUTH uUepe3 HeTlo. CUTo 4 pachoJIOXeHO
B HIMWXHeM dYacTM MHOTOPas0BOTO pas3BopHOTO KOHTeMHepa 2, KOTOPHM
IO3RBOJIAEeT OYypPOBOMY PAaCTBOPY BHXOIUTEH M3 MHOTOPAa30BOTO pPa3BopHOTO
KoHTelHepa 2, HO coxXpaHsaeT I a MBI 3 BHYTPHU KOHTelHepa.
[lHeBMOIIOPIIEHL 5 pPacloJIoXeH CHapyXu oOT OypoBOT'O pacTBopa H
BHIIPY3Ky 1. IIHeBMOIOpPIeH:L 5 TepelaeT OIHOHANPAaBJIEHHYK CUIYy IJg

pazpylleHMUsa mIJjlaMa 3 dYepes YIJIMHEHHHN CTepXeHb 6. Bpamaomeecs
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YCTPOMCTBO 7/, OOBUHO TIMPMBOIMMOEe B HOeMCTBMEe »IaBJIeHMEM BO3IOyXa,
BpamaeT CUTO 4, MCHOJNB3YSA CTepXeHb 8, 0T pa30opHOTO KOHTeMHepa 2
0JI BHIPY3KM MaTepualja M3 IJlaMOB 3 IIOCJe UMX pas3pyueHusa. Cuto 4
OTBOOUTCHA oT MHOT'OPas30BOIO Pa3zBopHOTO KOHTeMHepa 2 Ha
OOCTAaTOUHOE KOJIMUEeCTBO BpeMeHM, UTOOH MOXHO OBUIO M3BJI€Ub M3 HeTO
MHOTOKpPATHEHE pas3pyllaeMee IJlaMekl 3 M3 MHOTOpa30BOM pa30opHOMU
KaMepH 2, OUUCTUB MX OT DHEPIMUYHOI'O IIOTOKa OYypOoBOI'O pacTBopa U
mjgaMoB 1. VYcTpoucTBO 7 MOXeT OHTbH OPYI'MM BO3OYMHBEIM I[IOPIHEM,
KOTOPEN lepeMelaeT CUTO B DOKOBOM HallpaBJIEeHUN ZicEduteyil
MHOT'OPas30oBOTO pPa3BbopHOTO KOHTeMVHepa 2 BMECTO Bpallanmerocd
YCTPOMCTRBA .

[0197] Bum cBepxy IOKa3HBaeT, UYTO MHOTOPA3O0BHEM CKJAOHOM
KOHTeMHep 2 COCTOMUT M3 IOBYyX uyacTel. YacTe 9 wumeer U-00pasHVY
bopMy B IIOIIEPEUYHOM CeUeHUM C OBYMA IOIpAMBEIMKM @ YIUlaMM. UYeTBepTasd
CTeHKa MHOTOpas’OBOTO CKJIAOHOTO KOHTeMHepa MOIpelcTaBigeT coboM
mmrty 10, xoTopad He MMeeT IIPOYHOTO COeIMHeHud C dYacTbio 9
KOHTeMHepa. llocjle 3aloJIHEHMSA MHOT'OPas30BOIO CKJAOHOTO KOHTeMHepa
9 m 2 mjamaMM 3 U3 OYypOoBOI'O pacTBOpa ¥ BHIPY3KM 1 [OUJIaMel
V3MeJIbYalT, aKTUBUPYS I[IHeBMOIOopmeHb 1, OIpwikrMMasd WMxX, IepelaBad
CUJIy  Uepes CTEepXeHb 11, K ILJIMTe 10. CriocoBHOCTH MmJIaMOB
IOOBEPTaThLCH TUOPOPa3PHBY onpenejysgeTcs nyTeM M3MepeHns u
peruMcrTpaluuMM TOT'O, HACKOJBKO CTepXeHb 11 BHOBMHYT M3 IIHEBMOIIOPIIHSA
12. CkopoCTh M TeKyUeCThb IOBMXEHUS pas3pylleHMsa IIJIaMOB 3 TaKxe
MOTYT OQUMKCHUPOBATBCH, Kak U Jioboe BOCCTAHOBJIEHME paszpyllanlero
y3Jla TI[ocje ocJyabjieHus CUJIEL Ha I[IHEeBMOIIOpPpmHe 12. 35TU apaMeTp:l
MOTYT TIIOMOYUL B 0o0Jiee TIOJIHOM OIMCaHUM MeXaHUUYeCKUX CBOUMCTB
0OJIOMKOB  BHOYPEeHHOM IIOPOMH, BKJIOUAAd KoOBbouuMeHT IlyaccoHa U
MOnoyJie MOHTra. 3TM HapaMeTpH, Hapsaly CO CIOCODHOCTBI IIOOBepl'aThbCsA
TUIPOPAa3PHBY, MOTYT OBTHE BaXHE M IIOJIE3HH IJIS YyIpaBJeHUMsS OOKOBEM
y4acTKOM, UTOOH OH ocTaBalJiCcA B ropomax C ONTHMAaJILHOM
MeXaHMUeCKOM MPOUYHOCTBRI, M IJIS ONpedeJieHMs HaWjydmero crnocofa
IIPOXOXOeHWss OOKOBOI'O ydacTKa dYepes3 »5BTallkl I'MIpopas3phBa UM OOOHUU
HedTHU.

CIIMCOK MIINIOCTPATUBHEIX ACIIEKTOB M30BPE TEHUSA

[0198] Hwxe NpuUBeOeH HeOTPaAHUUMBAKMUNM [IepedeHb OlpeleJIeHHHX

acCIleKTOB MSO@peTeHMH, KOTOPEIE MOI'YT IIpedOCTaBMTE HOOIIOJIHUTEJIEHYIO
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IIOMOmEL M PYKOBOICTBO MOJIA IIOHMMAaHMSA VYHMKAJLHEX [IPU3HAKOB U
[IPEeEMYIIECTB, KOTOPHE OOECIIeUMBAET IaHHOEe M300peTeHue.

[0199] IlepBul Hab®oOp AacIeKTOB OTHOCHMTCA K crocobam, B
KOTOPHX M3 obpaslla I[I0JydanT MHOXeCTBO aJIMKBOT U aHaJlu3upyoT
JeTyure BeMecTBa B TakKMX aJIMKBOTAaX:

1. Cnoco® aHalM3a JIeTYyUMX BeleCcTB B MaTepuale, BKJIIOUAIMNN

a. lojlyyeHMre aHaJIM3MPYyeMOTI'o obOpaslla MaTepuala;

b. BozpmencTBMe Ha ofbpaszell OOHOM WM 60o0Jiee CUJIaMM, YUTOOH
BHICBOOOOMUTEL IEepBHM Tas, comepxXammy  aHaJlu3upyeMoe  KOJMUeCTBO
OOHOTO MM BoJiee JIeTYUUX BEIEeCTB;

C. VYJaBJMBaHMe U KOHIEHTPUPOBaHME IIepBOI'O T'a3a B Cpele WU
CO CpeIoV B aHaJM3UPYyeMOM KOJMUEeCTBE OJIA IIOJIYUYEeHUS aJIMKBOTEHL;

d. BHIOeJieHMe aJIMKBOTH M3 obpas3lia;

e. BricBOoOOXIOeHMe JIETYUMX BEMEeCTB M3 aJMKBOTH B BUIOE
BHIEJIEHHHX TI'al30B B Ipelcka3yeMOoM II0CJIeNoBaTeJIbHOCTH;

f. AHaM3 XMMMUECKOT'O COCTaBa JIeTyueI'o BelecTBa, II0 MeHbIen
Mepe OIHOTO M3 JIeTYyUMX BelleCTB OJA I[IOJIyYeHMI aHaJiM3a aJIMKBOTH;

g. BHIOJHEeHMe, IO MeHbIel Mepe eme OIOHOTO LMKJa aHalusza,
BRJIOUAKIETO IIOBTOPeHMe sTanoB b-f cronocoba, IO MeHbIeM Mepe
OOHOTO IOOIOJIHUTEJILHOTO Ieproda BpPEeMeHM, B KOTOPOM IJS KaxXxIoIo
[IOBTOPEHUA IMIPUJIOXKEeHHAasa KOHKpeTHasd Ccujla OTJIMYaeTCsa OT CUMJIH, PpaHee
OpUJIOXKeHHOM kK ob0pasuy; u

h. AHaJIM3UpPOBaHUE BCex aHaJIM30B oJis npelocTaBJIeHNA
MHOpMallMM O MaTepualie.

2. Crnocof6 1o acnexkry 1, omjMUanmMicad TeM, UYTO OIOHa WU
BoJjiee CuMJ BRJOUAT B cedga BO3OeMCTBMe Ha obOpasell YyIOeJbHBM
oaBJieHMeM 0e3 MeXaHMUeCKOTO pa3pylleHMsa, HalpMyMep pas3pylleHud.

3. Cmooco® 1o acHnekrty 2, oTJMUAIMMCS TeM, UYTo obpas3el
[IEpPBOHAYAJIBHO TIOOBEPTAaRT OIpeleJJeHHOMY IaBJIEHMI, IIPM KOTOPOM OH
OBl TepMeTHM3MPOBaH B CBOeM KOHTeMHepe, TaK UTO He TepdioTcd
Hes3alreuvaTaHHHe JeTyuMe BelecTBa. O9OTO OOBUHO BHIIOJHSAETCS IIpU
naejieHvn 1-100 mwmbap, HallpuMep 2-80 mMmmmmbap, HaIpuMep, OKOJIO
3=-75 Mmnmbap.

4., Crooco® 1o JodoMy M3 acleKToB 1-3, oTJMUaKRmMUNICS TeM, UTO
oBpazel [IOOBepIramnT BOBIEVCTBUIO OTIPENEJIEHHOTO OaBJIeHUSA u

TeMIIePpaTyPEr, IIPVM KOTOPEX OH OBLII IIepBOHaYaAJIEHO IIOJIyUYEH.
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5. Cnoco® mno JmboMy M3 acIeKToB 4, OoTJIMUallUMCad TeM, UYUTO
crioco®6 1monBepraeT obpasell BO3IENMCTBUID Pal3JIMUHHX »OaBJieHMM 0es
MEeXaHUUeCKOTO pal3pyIleHUs.

6. Crnoco® mno JjodoMy M3 acIekKToB 1-5, oT/jmuanmmuiicad TeM, YTO
aHaJM3 XUMMUEeCKOT'O COCTaBa JIeTyuMX BEMeCcTB BKJOUaeT BO3IelCTBUE
Ha JleTyulue BelecTB NOCPEeOCTBOM MacCC—CIeKTPpOMeTPUM .

7. Cnoco® 1o JmwboMy M3 aclIeKToB 1-6, OTJIMYAIMMCS TeM, UTO
aHaJIM3 IOpeloCTaBJigeT MHOOpMallM, Kacalmylcsa KOoJMUecTBa OIHOTO
unm BoJiee JIeTYUMX COeIMHEHMM B MaTepuale.

8. Crnoco6 mo JwobomMy M3 aclIekToB 1-7, oTJAMUAKIMNMCS TeM, UTO
sTan h croocoba (»Tamnl aHajlM3a) BKJKOUaAeT CpaBHeHHMe, IO MeHbIen
Mepe HEKOTOPHX aHaJM30B C OIHMM WM 0OoJiee CTaHOapTaMu.

9. Cnoco® rno JmoboMy M3 acleKToB 1-8, oTJMYalmUMCS TeM, UYUTO
CuJla BRJIKUAEeT JeruapaTaluio obpa3lla IIepel pas3pylleHMeM, IPpUJIOXeHMe
MeXaHMUeCKOT'O OaBJIeHMda K ofpasly, MexXaHMUYeCKOe paspylleHMe YacTU
Ui Bcero obpa3lla, BO3IelMCcTBUMEe Ha obpa3ell MNOCPeACTBOM XUMMUECKOM
peaxkuuy uIM KoMOMHalMi JIoOOoM M3 HUX.

10. Crnoco6 mno JjoboMy OITHOMYy M3 acCIekKToB 1-9, oTauualmmics
TeM, UTO CIOoco® IOOINOJIHMTEJILHO BRJOUAeT BO3IeMCTBUMEe Ha obpasel
OBYyMsS wMaM  0OoJiee  pPal3JIMUHEMKM  IOaBJIEHUSIMMU, HeobOs3aTeJIbHO, nJ1s
TeHepUPOBaHKMSA OBYX WM 0oJlee aJIMKBOT.

11. Cnoco6 mo JmobomMy M3 aclrnekTor 1-10, oTJMUamUICS TeM,
UTO JIeTyuMe BelleCcTBa BKJILUAKT yIuileBomoponel C1-C20.

12. Crnoco6 mo JmoboMy M3 aclnekTor 1-11, oTJMUaIMICS TeM,
UTO STal VYJAaBJIMBaAHUMA BKJOUAET BO3OEMCTBME Ha I'a3 HeCeJIeKTUBHOM
JIOBYIIKOM .

13. Crnoco6 mo JmboMy M3 aclekToB 1-12, oTJMUaIMICS TeM,
UTO STall yJaBJMBAaHMA BKJOUAeT KPMOTEeHHHM 3axBaT Taska.

14. Cnoco® 1o acrnexkty 13, oTJaMUuaomMMCca TeM, UYTO 5STall
yJIaBJIMBAaHMSA BKJIOUAET BO3IEVCTBME Ha I'a3 TeMIepaTypoM HMXe OKOJIO
-50 °C.

15. Crnoco® mno acHnexkrty 14, oTJaMYyamMicd TeM, UYTO CIOCoD
BKJIIOUAEeT KOHTAKT Ta3a C MaTepualjioM, OXJIaXIeHHEM B pes3yJbTare
KOHTaKTa C XUIKMM as30TOM.

16. Crnoco6 mo JmoboMy M3 aclaekTor 1-15, oTjamMuanmmiica TeM,

UTO JIeTYyUMe BeMecTBa BKJILUAKT yIuleBomoponel C1-C10.
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17. Crnoco6 mo JmoboMy M3 aclekToB 3—-16, OoTJMUAKIMICS TeM,
UTO OaBJIeHMe TIIpencTaBjsgeT cobor Jmbo TIIOJOXUTeJIbHOe IOaBJIeHUue
aTMoCchepHOTO IOaBJIeHMS, I[IPeBHIManmee aTMochepHoe »maBJeHUe, Judo
YPOBeHL BaKyyMa HIMXe aTMOChepHOTOo, Ho Oojbme 3 x10 1 muymmbap.

18. Crnoco® mo acnexkry 17, oTaMuanmMiicd TeM, UYTO ITaBJIeHUe,
NPpUJIOKEHHOE K o0pasly, opeBemaeT 1 x 10 2 mmmmbap.

19. Crnoco® mo acrnexkTy 18, oTaMuamMicgd TeM, 4YTO IaBJIeHUe,
NpUJIOKEHHOE K 0o0pasly, opeBemaeT 25 x 10 3 mmbap.

20. Cnoco® 1o acnekty 19, oTjMuanIMUicad TeM, UTO IaBJIeHHue,

NPUJIOKEeHHOe K ofpaslly, opeBmmaeT 1 x 10 2

MUIJIIINOAap .

21. Cnoco® no JgodoMy M3 acrnekToB 3-20, oTIMUAIUNCS TeM,
yTO Ccrnoco® BRJOUAET BO3IEeMCTBMe Ha ofpasell maBJeHueM oT 1 pmo 100
Mo ap.

22. Cnoco6 mno JmboMy M3 aclekToB 1-21, oTJaMUanmuUiicad TeM,
uyTo ofpaszel OpencTaBJigeT cobo¥ Imopony, KoTopas He COIEPXUT
HeOaBHUX BRJIOUEHUNV OGIIOMIOB, KOTOPHE MOTJIM OB YJIOBUTL HedaBHUE
bsmonael, TakMe KaK COBpeMeHHas HebdTh U/WiaM Tras.

23. Cmoco® Mo aclhexkTy 22, OoTJIMYalmMUicsa TeM, UYTo obpas3ell He
opeTeprel SHAUUTEJILHOTO OMareHe3a B IOoTpebeHUM.

24, Cnoco® 1o JodoMy M3 aclIeKToB 1-23, OTJIMYAIUMNCS TeM,
yTo Ccrnoco® BRJLUaAET YyIaJleHMe IIOTeHIMAaJIbHO Memanmux I'a30B U3
KOHTaKTa CO CpeloM Iepel aHaJlM30M I'a30B, BHIOEJISIEMEX U3 aJIMKBOTH.

25. Cnocof® 1o acnexkry 24, oTJMUaIMMCAT TeM, UTO YyIaJideMHe
Memlaniye Tas3b CcomepXaT KMUCJIOPOI, as3oT MM KUCIJIOPOO M a30T.

26. Cnocof® 1o acrexkrty 25, oTJauMuamommMicg TeM, UYTO CIocod
BKJIOUAET IMNPOIOYBKY KMCJOPOIa M a30Ta OT KOHTaKTa CO CpPemoM IyTeM
KOHTakKTa C MHEePTHBEM TIa30M, KOTOPHM He BCTYIaeT B XUMHUUECKYIO
peakumio Cc of0pas3loM M He BHB3HBaeT KaKUX—JMOO IIOMEeX XUMUUEeCKOMY
aHaJlMuzy JIeTyuMxX BelecTB 00pas3loB.

27. Cnoco® mo acmoexTty 26, OTIMUaLMUMCS TeM, UTO MHEepPTHHM
ras opencraBJgeT CcoOOM MHEepPTHEM T'al, TaKoM KaK apTl'OH MJIM a30T.

28. Crnoco® 1o JodoMy M3 aclIekToB 1-27, OTJIMYAIUNCS TeM,
urTo BoJiee 50% JjleTyuMx BelecTB B obpas3lle aHaJIM3UPYIT CIOCODOM.

29. Crnocof 1o aclrnexkTty 28, oTJMUYalmMiicad TeM, dYTo 0oJjiee 75%

JIETYyUlMX BelleCTB B O@paSU,e aHaJIMSHPYIT criocobom.
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30. Crnoco® mno acnexkty 30, oTmauMuammmMyicg TeM, dYTo 0oJjiee 90%
JIeTyuMx BeMeCcTB B obpa3lle aHaJIUu3UPYIT CIoCOOOM.

31. Cnoco® mo n. 30, oTaMyammmmcsa TeM, UYTO aHaJlUu3upyoT
Bojiee 99% JleTyuMx BemeCTB B obOpa3sle.

32. Crnoco® no JodbomMy M3 acloexkToB 1-31, oTaMUamMMCIS TeM,
UTO IIepBOMYy TI'al3y JalkT BO3MOXHOCTE KOHTAKTMPOBATHL CO Cpeldol B
Teuenme oT 0,1 cexkyHOH o 10 MMHYT.

33. Cnoco® no JjodboMy M3 aclekToB 1-32, oTAMUaIMUNCS TeM,
UTO IIepBOMYy TI'al3y IJalkT BO3MOXHOCTE KOHTAKTMPOBATHL CO Cpedou B
TeueHMe OKoJIO 10 MMHYT WJIM OOJIbIIE.

34. Cnoco® 1o acrnekTy 33, OoTJIMUaAKIMUMCA TeM, UYTO IepBHM I'as3
MOXeT KOHTaKTMPOBATL CO CpeIoy B TeueHMe OkoJio 20 MUHYT WK
OoJible .

35. Cnoco® no acrnexTy 34, OoTAMUYARMIUNCS TeM, UTO IIePBHM I'a3
MOXeT KOHTaKTUPOBATL CO CPemo¥ B TeueHMe OKoJo 40 MUHYT WU
OoJIblIE .

36. Crnoco® no JgmodomMy M3 acrnexkToB 1-35, oTauuanmmicsa TeM,
uTO CHoco® He BKJKUYAET Hal'peBaHMe obOpasla 0o TeMrepaTyp Boeme 100
°C.

37. Cronoco® 1o aclIekTy 36, OoOTJMUalNMMCAa TeM, UYTO CIOoCco0 He
BKJIOUaeT HarpeBaHMe obpaslla OO TeMlIepaTyp Bemme 60 °C.

38. Crnioco® no JmobomMy M3 acrnexkToB 1-37, oTaMuammMica TeM,
uTo crnoco® BkJoUaeT cBop uYacTM IIepBOTO T'al3a II0 MeHbIleM Mepe B
OOHOM M3 LMKJIOB, KOTOPHEe He OyIOyT CBSA3HBATLCA CO Cpemol, B
KauecTBe OTIOeJIbHOTO HEeKOHIOEHCUPYEeMOT'o Ta3a M BO3IOeMCTBMEe Ha STOT
HeKOHIeHCUPYEMEM TI'a3 aJIMKBOTY OJIS OTIOeJIbLHOTO aHalu3a.

39. Cnoco® mno acmoexkTy 38, oTJMUanmuMica  TeM, 4YTOo cpela
opencraBJgeT coboM oxJaxIaeMyl IIOBEPXHOCTL, IO KOTOPOW IIepBHM
T'a’3 KOHIOEHCUPYeTCHa, ¥ II0 MeHbIleM Mepe HeKOoTopas dYacThb He 0OyIer
KOHIEeHCUPOBATLCA Ha OXJaXIaeMOW IOBEPXHOCTHU.

40. Crnioco® 1o aclekTy 38 wmiIM aclhnekTy 39, oTiMuYanluiics TeM,
UuTo crioco® BRJIIOUAET BHIOEeJIeHNE HEeKOHIEeHCUPYEeMOTO rasa ns3
KOHIEHCUPYIIMXCA Tas0B IJg obJerueHMI €TI0 OTIeJILHOTO aHalu3a.

41. Cnoco6 ro JmboMy OIOHOMY M3 aclIeKkToB 38-40, oOTIMUYaIMUICS
TeM, UTO YacTh HEeKOHIeHCHPYeMOTO Tasa COIepXuT MeTaH, TeJul,

BOIOOpOIO WMJIIM KOMOMHA IV HeKOTOPEX WMJIM BCeX M3 HHMX.
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42, Crnoco® 1no JodoMy M3 aclekToB 38-41, oTaMUamMiCca TeM,
UTO UYacTb HEeKOHIeHCHMPYeMOTO Ta3a COIepXUT HeOoH, aploH, KPUIITOH
WY KOMOMHALMIO IBYX MIM 0oJlee M3 DTUX I'a30B.

43, Crnoco® no JodboMy M3 aclekToB 1-42, oTaMUalIMMCS TeM,
UyTO CInoco® CcomepXuT IoMeleHme obpaslla B KOHTeMHep, KOTOPHM
n3oJMpyeT obpaszell OT OoKpyXalley cpelbh TakuM o0pas3oM, KOTOPHM, IIO
CYIecTBY, YyIepXuBaeT JeTyuMe BemecTBa B of0pal3lle C MOMeHTa
noMemeHusa obpa3l3lla B KOHTeMHep OO BHIIYCK IIepBOTO Tasa.

44, Cnoco® 1no acnexkty 43, oTaAMUalmMMCa TeM, UYTO KOHTeMHep
COOEPXUT VYILJIOTHEeHMe, KOTOopoe MOXHO mu3bupaTelJIbHO MIPOKAaJEBAaTh,
UTOOH BHCBOOOOMTL IIEPBHM T'a3, I[I03BOJIAA T'a3000pasHOMY COOEPXUMOMY
KOHTeMHepa IpoTeKaTh B KOHTaKTe CO CpPeloM HIpKY MNPOoKaJIEBaHUM.

45, Crnoco® mno acrnexty 43, oTJMUanmMica TeM, UYTO KOHTeMHep
COOEPXUT HENPOKAaJIHBaeMyl COEeOMHUTEJIBHYK CUCTEMY .

46. Crnoco6 1no JmodomMy M3 aclekKToB 1-45, oTanuamommica TeM,
urTo crnoco® BrJoOYaeT CcOOp TIEepBOTO Tasa OpM KaxXIoM pa3JIMYHOM
YCJIOBUMM B TeueHMe 10 MeHbIeld Mepe OKOJIO 1 MMHYTH IJia ofpasoBaHUA
Kaxnou aJIMKBOTEH.

47. Crnoco® no JmoboMy M3 aclekToB 1-46, oTaMuammMicad TeM,
yTo crnoco® BKJOUaeT STall, Ha KOTOPOM, IIO CYmMeCcTBY, VYIaJgioT OOMH
nim BoJiee IIOTEeHUMAJILHO MellanmMx T'a30B IIepell 3axBaToM IIepBOTO
rasza.

48. Crnoco® rmo acnexkry 47, oTaMUyamMyicd TeM, dUTO STall
yoaJjleHrs IOTeHUMaJIbHO MellallMxX T'al30B 3aBepmaeTcs OKoJo 3a 3
CeKyHIH MJIM MeHee.

49, Crnioco® mo acrnekrty 47 wmiaM acrnekty 48, oTJMYalIUMCS TeM,
UTO INOTEeHUMAJLHO Mellalmye TI'a3h BKJIOUADT KUCJIOPOI, as0T, IMOKCHUI
yIJlepooa MJIM MX KoMOMHAIIMIO.

50. Cnioco® mo acrnexkry 47 wmiaM acrnekty 49, oTiMUanmUiicad TeM,
uTOo Ccrnoco® BRJIAOUAET OPOOYBKY IIOTeHIMAaJIbHO Memamomero Tasa oT
KOHTaKTa CO CpemoM OyTeM 3alojiHeHua o6JacTu, OoKpyXawnlmel cpeny,
IPOOYBOUHHM I'a30M, TakMM Kak HeKOHIeHCHUPYEeMHlM Ias3.

51. Cmoco6 mno acnexkty 50, oTJuMUanmMMCS TeM, YTO OIPOIOYBOUHHIM
Tas OpencraBJgeT CcoOOM apTOH MM KPUIITOH.

52. Crnoco® no Jjodbomy M3 acrnexkToB 1-51, omTauMuanmmica TeM,

UTO HOCHTeJIB IIpeIlCTaBJIAEeT coboM oxJaxmaeMylo IIOBEPXHOCTE .
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53. Cnoco6 mno acrnexTy 52, oOTJMUAKIMNMCSA TeM, UYTO IIOBEPXHOCTDH
oxXJlaxImalnT IIyTeM KOCBEHHOTO KOHTaKTa C XUIKMM a30TOM WIM IpyTon
KPMOTEeHHOM XUIOKOCTBI, TakKoM KakK XUIOKUM aproH, XUIOKUM KUCJIOPOI
VIV XUOKUM TeJIuM.

54, Cnoco® no JjmobomMy M3 acrnexkToB 1-53, oTaMuanmmica TeM,
uyTO Ccnoco® BKIKLUaeT BHIOJHEeHMe Heob®a3aTelIbHOTO aHajlM3a IIpu
aTtMochepHOM HaBJIeHMM ¥, IIO MeHblley Mepe »OBYX aHaJMu30B IIpU
Pa3JIMUHEIX IOaBJeHUAX, o0a M3 KOTOPHX HIMXe aTMOCOepHOTO IaBJIeHMA.

55. Cnoco® mno Jjobomy M3 acrnexkToB 1-54, oTaMuanmmicsa TeM,
UuTo crioco® He BKJIIOUAET nIpoBeIeHue rasoxXpoMaTorpadmuuecKoro
aHaJamza.

56. Cnoco® mno JjobomMy M3 acrnexkToB 1-55, oTauuanmmicsa TeM,
uyTO Ccrnoco® BKIKYAET OIlLeHKY I[IPOHMIIaeMOoCTM ofpas3la I[OIyTeM OLeHKU
pasIMuui B aJIMKBOTAax, IIOJIYUEHHEX BKCTpaklMel B OBYX Pa3HHX
Habopax YCJOBUM.

[0200] Crnenyommui CIMCOK acCIleKTOB Mu300peTeHMs OTHOCUTCS K
criocoby B COOTBETCTBMM C IOaHHEIM M300peTeHMueEM, BKJIOU A EMY
MBBJIeUeHME ¥ aHaJM3 TOJILKO OIHOM aJIMKBOTH MaTepuala.

57. Cnoco® aHalM3a JIeTYyuHux BelecCTB B MaTepHualle, BRJIIOUAININ :

a. lojslyyeHMre aHalIM3UpyeMoI'o ofpaslla MaTepuala;

b. BoszpmelcTBMe Ha ofbpas3ell OOHOM WM 0o0Jiee cuUJaMM, YTOOH
BHICBOBOOMTL IIePBHM Tas, comepxXammuy  aHaJu3upyeMoe  KOJIMUeCTBO

OOHOTO MM BoJiee JIeTyUMX BEIeCTB;

C. YJlaBJIMBaHME u KOHILIEHTPMPOBaHME IIepBOIO YJIaBJIMBaeMOTI'O
r'aza (TaxkorTo Kak KOHHeHCMpyeMHﬁ ras B CucTreMe, KOTOpad
OCHOBHEBaeTCHAg Ha KOHIOEeHCal1 rasza) B I CO cpenoﬁ B

aHaJIMBUPYEeMOM KOJIMUEeCTBe IJIA TeHepPUMPOBAHUSA aJIMKBOTEH;

d. BrmesieHMe aJIMKBOTH U3 obpasla;

e. BruicBoOoxIeHMe JIeTyuMX BeEMecTB M3 aJMKBOTH B  BUIE
BHIOEJIEHHEIX T'al30B B IIpeldcKa3yeMoM IIOoCJIedOoBaTeIbHOCTU; U

f. AHaJIM3 XMMHUUECKOTO COCTaBa JeTyuHux BelecTB, I[I0 MeHbIen
Mepe OIHOTO M3 JIeTYUMX BelleCTB OJ4 IIOJIYUeHUMsS aHalM3a aJIMKBOT.

58. Cnocof6 mno acnexkrty 57, oTmJMUaKIMMCTd TEeM, UYTO CIocoB
BKJIIOUAET TOJbKO OGopMMpPOBaHME ¥ aHalM3 OIOHOM aJIMKBOTH, KOTOpasd

MOXeT CcomepXaTh OBe WK 0OoJjiee CyO—aJIMKBOTH.
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59. Cnoco® no acnexkTy 58, oTJMUaRmMMCS TeM, UYTO eIMHMUHAS
aJIMKBOTa COOEPXUT KOMIIOHEHT KOHIEeHCUPYEMOTO rasa, KOTOPHM
yJaBJIMBaeTCd TIIepBOM JIOBYIKOM, ¥ KOMIIOHEHT HeKOHIeHCHUPYeMOTO
Tasa, KOTOPHM cobupaeTcsa OTIEeJIbLHO.

60. Cmooco® no JmbomMy M3 acrnekToB 57-59, oTjMUanmUNCS TeM,
uTOo Ccnoco® BKJIOUaAeT BO3IEeMCTBMEe Ha ofpas3ell, I[I0 MeHbBIIeM Mepe
OOHOTO OaBJIeHMS, I[IO MeHbmeM Mepe 1 Mmmbap M MeHee 1 aTMOCOhepH.

6l. Crmnoco® 1o acHnexkty 60, oTaMuamMicgd TeM, UYTO CIOocoB
nomBepraeT obpaz3ell BO3IEMCTBUI IaBJIeHMS OT OkoJio 1 mo okojo 100
MUIIInoap .

62. Crooco® no JmbomMy M3 acrnekToB 57-61, oTJMYAMUNICS TeM,
urTo o6pasel INOIBepraknT BaKyyMHOMY IaBJIEHUI B TeueHHUe IIepuola
BpeMeHu oT okoJio 0,25 MMHYT OO OKOJIO 15 MMHYT.

63. Croocof mno JoboMy M3 aclekToB 57-62, OTJMYAIUNICS TeM,
yTO OoOHa WM ©OoJlee CMJI BKJIOUAT BO3IEeMCTBMe Ha ofpasel CuUJioM
paspyleHusa B OOMNOJIHEHMEe K OOHOM wuiau O0oJiee IPYyI'MM CuJaM, TaKuM
KakKk BaKyyMHOe  IaBJIeHUue, BuOpalLMOHHASA  DHEPIMSA MM  DHEPIUL
U3JIydeHMsd, TaKas KaK Jla3epHoe BO30YXIOEHME. MM UX KOMOMHALMA WA
BCe.

04. Crnoco® 1o JoboMy OINHOMY M3 acIeKToB 57-63, oTJIMUAaKMMUICH
TeM, UTO aHaJu3 JIeTyuux XMMMS BelleCTB BKJIOUaeT IOoIOBepraHue
JIeTYyUMx BeMeCTB MacCC-CIeKTpOMeTPUM MM IpyToMy clocofy aHaIm3a.

65. Crnoco® mo JoboMy OIHOMY M3 acIeKToB 57-63, oTJIMYAKMMUINICH
TeM, uTo STan yJlaBJIMBAHUSA BKJIIOUAET KPMOT eHHBIM 3axBaT
KOHIEeHCUPYEMOTO rasa u, BO3MOXHO, 3axBaT Ccy6—aJIMKBOTH
HeKOHIeHCUPYEMOTO rasa OTOeJIbHEM crnocofoMm IJIs OTHOeJIbLHOTO
aHaamsa.

66. Crooco® 1o JmboMy M3 aclekToB 57-65, oTjauMuanmmiicsa TeM,
uTOo Ccrnoco® BRJALUaAET YyIaJleHMe IIOTeHIMAaJIbHO MeMalmlux IT'a30B U3
KOHTaKTa CO CcpeloM Iepel aHaJlM30M I'a30B, BHIOEJSEeMEX M3 aJIMKBOTH.

67. Crooco® 1o JmoboMy M3 aclekToB 57-66, oTJMUaARMIMICS TeM,
uTo CHIOoCcoO He BRJKUAET Hal'peBaHMe oOpaslila OO TeMllepaTyp Breme 100
°C.

68. Crooco® mno JmboMy M3 aclekToB 57-67, oTJMUaAMIUICS TeM,

uTo crioco® BRJIOUAET MsSMEepeHNe IIJIaCTUMYHOCTHM obpaslia IIyTeM
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IIoMelmeHrsa obpa3l3lla B pa3pyllaeMbHlM KOHTEeMHep U olIpeleJileHMS BeJIMUMHE
BOBIEeMCTBUA CUJH pPaspylleHMsa Ha KOHTeMHep UM obpaszell.

69. Crooco® no JmoboMy M3 aclekToB 57-68, oTJMUaARMUICS TeM,
UTO CHocof BKJIOUaAeT COOp M TepMeTHM3auMion o00paslioB B CKBaXMHaX IO
CPpaBHEHMKD C 3al'pPyXeHHHMM B JlabopaTopHHE OOpas3IlH.

70. Crnoco® no JgodoMy M3 aclIekTor 57-69, oTaMUamMiCcaS TeM,
uTOo cCcrnoco® BKJoUaeT cbOop M aHaJdM3 o00pas3lioB B HeNOCPeIOCTBEHHOMU
OIIM30CTM OT ydacTKa CKBaXMHEH.

71. Cnoco® no JgodoMy M3 acrnekTor 57-70, oTaMUaIMUNCS TeM,
uTO Crnoco® BrIKUYaeT cOOp MM aHaamMs o00pa3lLoB BHYTPM CKBaXMUHEL,
TakoM KaK CKBaXyHa, KOTopas HaxXxoOMTCAa B IIpollecce aKTHUBHOTO
OypeHusa.

72. Cnoco® 1mo acHoexkty 71, omJaMUuapmmMica TeM, UYTO CIOCOoD
BKJIOUAET aHaJin3 o0pa3loB B pPeXMMe peaJIbHOT'O BpPeMeHM WM IIOUTHU B
peaJIbHOM BpPEeMEeHM, HallpuMMep, KOoI'da BpeMd 3alepXKM MexXIy MeCTOM
OypeHMsa M aHalM3oM o00pas3lloB COCTaBJIgeT MeHee okoJo 50 odyTos,
HalpyuMep MeHbIle MeHee uYeM OkoJio 40 ¢yToB, MeHee ueM OkoJo 30
byTOB, MeHee ueM oOkoJiO 20 QyTOB MIM MeHee ueM oOkoJio 10 dyTom, 7
dyToB, 5 OYTOR MJIM IDaxe MeHee ueM OkKoJio 1 dyTa.

73. Crnoco® 1no JgodoMy M3 aclekToB 57-72, oTaMuanmMica TeM,
yTOo Cnocof BKJIOUAET U3MEpeHMVe KoJMUecTBa YKCYCHOM  KUCJIOTH,
MypPaBBMHOM KUCJIOTH M/MUJIM HaCHIIEHHOM MacJIOM BOIH, CBS3aHHOM C
oBpaslioM.

74. Cnoco6 1o JmdoMy OIDHOMY M3 acIeKToB 57-73, oOTIMYaIUICI
TeM, UTO CIocof BKJIKOUaAeT WM3MepeHMe KOJMUecTBa MeTaHa, IMoKCcHIa

yoJjieponoa u/nnm OKCIHIOa yoJjieponoa, KOTOPEHE BEICBOOOXIOAKNTCA nus

JIOBVYIIKM .
75. AcIiekT criocoba 74, OTJIMUAINNIACA  TeEM, yTo crioco®
BKJIIOUAET V3MepeHue KOoJIMUeCcTBa oKCcuIa ynJepona, KOTOPHM

BEHICBOBOXIAaETCS M3 JIOBYIIKMA.

76. Crnoco® 1no JgodomMy M3 acliaekTor 57-75, omTaMuanmmica TeM,
uTO OIOMH MM OoJlee 5TaloB crocofa BHIIOJHATCH B HelOCPeOCTBEHHOM
BIM30CTM OT YyUacTKa HedpTSHOM CKBAXMHE.

77. Crnocof® mo acrnexkrty 76, OTJMUaIMMCTd TeM, UYTO CIocoB®

BHIIOJIHAETCH B Ipenejyiax okoJio 150 @yToB oT MecTa OypeHMUd.



145

78. Crnoco® mno acnexkry 77, oOoTJMUaAKIMMCA TEeM, UYTO CIOCoB
BKJIIOUAET IIHEeBMaTHMUECKYIl IOCTaBKYy ob0pas31oB B JabopaTopuio IOJ4
aHaamsa.

79. Crnocof® 1o acrnekrty 78, oTJMUaKIMMCTd TeM, UTO CIocoB
BKJIIOUaeT aHaJu3 B pPexXuMe peaJlbHOTO BPEMeHM, KoT'da CKBaxuHa
BYypUT, ¥ @OaHHBE MCIOJL3YITCSA OJ4 YIPaBJeHUS CKBaXMHOM, UTOOH
YIEPXMBATE CKBaXMHY B MJIM KaK MOXHO OJIVKe K 1eJIeBOM 30He IOOBUN.

[0201] B oO6meM, acCIeKTH, KOTOPHE 3aBUCAT OT aclekra 57,
MOTYT TIPMMEHATBLCH K clIocoBy acrnekTa 1. ACIEKTH, KOTOPHE 3aBUCHAT
OT acHexkTa 1, MOTYT NPMMEeHATLCA K acHnekTy 57. ®aKTHMUeCKM, acIeKT
1 MoOxXeT paccMaTpMBaTLCHA KaK 3aBUCANMM OT aclekTa 57. Jobon wus3
STHUX CIOCOoBOB, OTpaXeHHHX B aclekTax 1-79, MOXeT BKJOUATH
paspaboTKy CcTaHIapTa W/WIXM KOPPEeKTUPOBKY YCJOBUM B KaKOM—JUOO
MecTe (HalpMMep, BHUMCIEHMEe MOHOOKCHIa YyIJlIepoHa, PAacCIOJOXEHHOTO
B STOM MeCTe WM BHUMTAaHME €TI0 U3 WU3MEPEHHOI'O KOJUUYECTRBa, WK
IpUMeHeHMe aHaJIOTMYHOT'O IoAxXoHda K MypaBbMHas KUCJIOTa, YKCyCHAasd
KMCJIOTa U/UIM BOOA, HACHIEHHAas MacJioM) .

[0202] Hwxecsgenyomui Hab®op aclIekToOB HalpaBJieH Ha Crocob,
OPUEHTUPOBAHHLIM, TJIaBHEIM obpasomM, Ha OLIEHKY ILJIaCTUYHOCTHU
MaTepMala (ero CIIOCODOHOCTHU nomeeprarbcd TMOPOPa3PHBY )
mocpelncTBOM BHITIOJIHEHU I criocoba B COOTBETCTBUU c IOaHHBM
n300peTeHreM:

80. Cmoco® aHaaM3a IJIaCTUUHOCTM MM TBEPIOCTH TI'eOJIOTUUEeCKOM
[IJIACTH, BRJIOUAIKININ

a. lojsiyyeHMe aHalM3MpyeMoT'o ofpaslla MaTepuala;

b. BosnelicTBUE Ha obpaszell OOHOW WK BoJiee cuJiaMu,
CIIOCOOHEIMM CXMMaThL MaTepMralJl 3alaHHOM TBEepPOOCTM WM IIJIaCTUYHOCTHU;
"

c. OmnpeneljieHre BeJIMUMHH CXaTusa obpaslia.

81. Crnoco6 mno acnexkry 80, oTJMUaKIUMCS TeM, UYTO CI0oco0b
BKJIOUAET OOHOBPEMEHHOe CXaTMe MHOXeCTBa CTOPOH obpasla.

82. Crnoco6 1o acnexkrTy 81, oTJMUanIUiCS TeM, UYTO CIIocob
BKJIIOUAET M3O0TOIMNHOEe CxaTue obpasla.

83. Crnoco6 mo Jjodbomy M3 acrnekToB 80-82, oTJMUAKMMICS TeM,

yTOo Oofpasell MOJyJyalnT M3 HedTIHOW CKBAXMHEL.
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84. Cnioco® 1o acrnexkTty 83, oTJuyalmuicsa TeM, UYTo obpasell
BHOUpaT M3 obpaslla KepHa U KepHa.

85. Cnoco® mno acrnexkTty 84, oTJuyanmuicsa TeM, UYTo obpasell
opencraBJgeT cobol pas3pes.

86. Croco6 mo Jjodomy M3 acnekToB 80-85, oTjaMuanmuiica TeM,
uTO crnoco® BHIOJHAETCS Ha HEeCKOJbKO o0pa3loB C cauTa.

87. Cnoco® mno acrnexkty 86, oTJuMuyanmuiicsa TeM, UYTo o0paslb
comepxaT oOpas3lb, IIOJYUYeHHEEe M3 MaTepHrala Ha pa3JIMUYHBEX TUIyOMHax,
roe 1JIyOMHa BapbupyeTcsa oT okoJio 0,5 ¢yTa mo okojo 100 ¢pyToB.

88. Crnoco® mo acHoekTy 86 MJIM aclIekTy 87, OoTJIMUalIMNICSI TeM,
UuTo oBpaslk comepxaT MaTepMraJit, [IOJIyUeHHEIEe nus3 TOM xe
OpubaInM3nUTeJIbHO OOMHAKOBOM 3O0HHE TUIyOMHE, HO M3 MeCT, KOTOpHE
pazmeseHs okoJio Ha 0,5-100 ¢yToB.

89. Cnioco® 1o JimoboMy M3 aclIekKToB 86—88, oTIMUanmUica TeM,
yTo crnoco® BRJNUAET aHaJM3 10 MeHbmeM Mepe 10 o00pasuoB C
Pa3JIMUHOM TJIyOMHH.

90. Cnoco® no JodoMy OIHOMY M3 acIeKToB 86—89, oTauuanmmicsa
TeM, UTO CHocof BKJOUaeT aHaJM3 II0 MeHbmel Mepe 10 o60pa3loB U3
OOHOM M TOM Xe SBOHH IJIYOMHEH.

91. Crnoco6 mno JodomMy M3 acnekToB 86-90, oTJMUaAIUICT TeM,
uTO CHocof BKJOUaeT aHalM3 oT okoJio 10 mo okojio 2500 obpas3uos.

92. Cnoco6 mno JmoboMy OIDHOMY M3 aclIekToB 80-91, oTIMUAKMMUICHA
TeM, UTO CHoco® BKJIOUaeT OO0BLedIMHEeHMe pPelyJIbTaToB crnocodba C
pe3yJjbTaTaMy MMHepaJIoOTMUeCKOoTo aHaJrMsa obpa3lla, IPpYIux o0pa3loB
WIM MaTepuala, IUOPpaKUMM PEeHTIeHOBCKUX Jiyuel o0pasloB, IPYIHUX
00pasluoB. WIM MaTepMalJl; PeHTIeHOBCKasa QJyopecleHUMUsa o00pas3loB,
IpyImMx o6pasloB MWIM MaTepuaja; Hu3MepeHMe 00mero CcoOepXaHUs
OpraHMUYeCKMX BelleCcTB, CBSA3aHHHX C ofOpaslaMyu, IPYyIUMKM OOpas3llaMu
WIXM MaTepuaJioM, U/WIKM CcodyeTaHMre C IPYTIMMM OaHHEIMM, TakKMUMU Kak
boTorpadmsa M/MIM CHOEKTPOCKONMA 00pa3loB WIM IPYTMX o00pas3lloB WK
MaTepualya, JIoOEM HOOXOOAMMM CIOCOOOM Ha JIoOOM IJMHE BOJHH, W/UIINU
XYMUUEeCcKoe, TeoxXUMHUUYEeCcKoe W MaTepuajabHOe TecTUpOBaHUe
00paslloB, POINCTBEHHHX O00pa3LoB WIM MaTepuasa, WIM KOoMOMHALIUKU

JIIOBOT0 MJIM BCEeX M3 HUX.
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[0203] Cnenyomuii Hab®op aclIeKTOB OTHOCUTCH K YCTPOWUCTBY
nsobpeTeHnUs OJA aHalIM3a HedTeHACHMEeHHOCTM U/MIM BOIOHACHIEHHOCTH
n3 obpas3loB:

93. YCcTpoMCTBO, comepxalee:

(a) kKaMepy OJId IIpMEeMa M U30JALMKM oOpas3lloB MaTepualla

(b) oeTeKTUP YU KOMIIOHEHT, CIIOCOOHHIM oOHapyXMBAThL
KOJIMUECTRO OOHOTO WM BoJiee 11eJIeBHX JIeTyuMx BemecTB,
BHICBODOXIaeMex M3 obpasla, TIe BEemecTBO BKJIOYAeT MOHOOKCHUI
yTJiepona, YKCYCHYIO KMCJIOTY, MypaBbUHYIO KMCJIOTY VI X
KoMOMHAaUKO, Heo®a3aTelIbHO B KOMOMHAaLUM c yTJIeBOOOpOIaMu,
HeOopTaHMYEeCKUMMM T'aszaMM, MM MX KOoMOMHAaLMA.

94 . YCcTpoMCcTBO IO  acrnekty 93, oTJMYaKmeecsa  TeM, yTo
YCTPOMCTEBO COOEPXUT KOMIIOHEHT BBOIA SHEPIUN, KOTOPHIM
criocoB6CTBYEeT BHIOEJIEHMIO JIETYyUMX BEMeCcTB M3 obpasla.

95, YcTpocTBO IO acnexkrty 94, oTJMuaKileecsa  TeM, YTOo
KOMIIOHEHT BBOIa DHepI'MM [OpelcTaBJjisgeT codou (a) TeHepupyoilee
DaBJIeHVEe YCTPOMCTBO WJIM CHUCTEMY, (b) ycTpoMCTBO WM CUCTEMY,
KOTOpasd CIOCOOCTBYeT  BHOEJEHMIO JIETYyUMX  BEHEeCTB I[IOCPENCTBOM
MexXaHUUeCKMX  CuJ, TeIJIOBEIX CMJI MJIM TOTO ¥  IOpyTroro, WIIN
koMOuMHauum (a) m (b).

96. VYcTpoMcTBO IO JOOMYy M3 aclekToB 93-95, oTanuammeecd
TeM, UYTO YCTPOMCTBO COIEPXUT CHUCTEeMy WM KOMIIOHEeHT mOJIS BHOeJIeHUS
JIETYyUMX BeeCTE, BHCBODOXIaeMeX M3 obpa3la.

97. VYcTpoMcTBO IO JOOOMY M3 aclekToB 93-96, oTJmnuanmeecsd
TeM, UTO YCTPOMCTBO COIOEPXUT JIOBYINKY @OJg cbopa ¥ BHOEJIeHUS
JIeTyuMx BEMeCTB.

98. YCTpoOMCTBO IO aclnekTy 97, oTjJuuawnmeecs TeM, YTO JIOBYIKAa
COOEPXMUT HeCeJIeKTUMBHYID JIOBYIIKY, Takyn KakK JIOBYIIKa, KoTOpada
COOEPXUT JIOBYIIKY C XUIKVMM a30TOM.

99. VcTpoMcTBO TI[0 JOOOMY M3 aclekToB 93-98, oTanuanmeecd
TeM, UYTO YCTPOMCTBO COOEPXUT MacCC—CIeKTPOMeTp.

100. VYcrpoMcTBOo 1o JoOOOMY M3 aclekToB 93-99, oTanuanmeecd
TeM, UTO YCTPOMCTBO COOEPXUT KOMIIOHEHT WM YCTPOMCTBO IJA
BHOOPOUHOM M3OJALUMM MacC-ClIeKTpoMeTpa oT obpasla.

101. VYcrpomcTBOo 10 acrnekty 100, oTjauuawnmeecs TeM, UTO

YCTPOMCTBO COOEPXUT JIOBYIMKY C JIETYUMM BeHeCTBOM, a CIocod
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COOEepPXMUT  KOMIIOHEHT WJIM YCTPOMCTBO OJIS  BHOOPOUHOM  MBOJALUU
JIOBYIIKM C JIETYYMM BEMECTBOM M3 o0pas3lla, MacCC—-CIeKTpOMeTpa WIn
oboux.

102. VYcrpomucTBO Mo JwoboMy M3 acrnekTor 93-101, oTanuanmeecsd
TeM, UTO YCTPOMCTBO fABJAEeTCSI YacCThbl CUCTEME, KOTOpasd COIEepXUT
MexXaHM3M NIJIS OIpeleJIeHMS CXMMaeMOoCTM ofOpa3la.

[0204] Canepyiomuii Ha®op aclIeKTOB HalpaBJIeH Ha YCTPOMCTBO
OpyTroro Tulla, obecleurMBaeMoe M300peTeHMEM.

103. VYcTpoMCTBO @OJI4 XMMMUECKOTO aHaJu3a, CcoIepxalee: (a)
KPMOTEHHY JIOBYIKY, (b) oxJjaxmamommy KOMIIOHEHT OJa M30MpaTeJIbHOTO
OXJIaXIeHUA KPUOTEeHHOM JIOBYIMKM, (C) HarpeBaTeJIbHEM KOMIIOHEHT IJIA
CeJIEKTUBHOTO HaIl'peBaHMsa KPUOTEeHHOM JIOBYIKM M (d) aHaJduTHUUYeCcKoe
YCTPOMCTBO, cColepxallee MacCy CIeKTpOMeTp MOJIS aHaJlM3a OIOHOTO WM
BoJiee JIeTyumux BEMNEeCTB, BHOSJIAOMUXCI M3 KPUOTEeHHOM JIOBYIIKM.

104. VYcrpoMcTBO 10 acnexkrty 103, omJanuammeecsa TeM, UYTO
COoT'peRanmun KOMIIOHEHT paboTaeT TaKUM obpasomM, KOTOPHM
ofecrieurMBaeT KOHTPOJMpPYeMOe coTpeBaHMe KPUOTEHHOM JIOBYMKM, UTOOH
CIIOCOOCTBORBATL pPa3melJIbHOMY BHIOEJIEHMIO IOBYX MM 00Jiee KOJIUMUECTB
JIeTYyUMX BEMEeCTB M3 KPUOTEHHOM JIOBYIIKM.

105. YCcTponCcTBO 1o acIlexkTy 103 MJIN acIexTy 104,
oTJMUaKnieecs TeM, UYUTO YCTPOMCTBO IOIOJIHUTEJLHO COIEPXUT BaKyyM,
KOTOPHEM MOXEeT CIHOCOOCTBOBATL BHCBOOOXKIEHMIO JIETYUMX BemecTB U3
MaTepuaja, CBS3aHHOTO C YCTPOMCTBOM, IIpM DSTOM II0 MeHLIIeM Mepe
OOHO M3 JIeTYyUMX BeENeCTB MOXeT OHTbL 3axBaueHO JIOBYIIKOM.

106. VYcrTpoMcTBOo 1o JoboMy M3 acrnexkToB 103-105, oTanuanmeecsd
TeM, UYTO YCTPOMCTBO COIEPXUT OIMH WM O0o0Jiee KOMIIOHEHTOB KOPpIIyca,
KOTOPHE COXPaHAKLT, IO MeHbIeM Mepe aHaJlu3upyeMyl IJoJI0 JeTyuux
BelleCTB, 3axBaueHHHX JIOBYIMKOWM, OTIOEJIbHO OT OKpyXaklel CpemnH.

107. VYcrpoMcTBO N0 JobOoMy M3 acrnekToB 103-106, oTanuanmeecd
TeM, UyTO  YCTPOMCTBO OOIIOJIHUTEJILHO COOEPXUT KOMIIOHEHT oJisa
CTUMYJIMPOBAaHUA IIOTOKa BelleCTB UYepe3 YyCTPOMCTBO, TakKoM Kak OIMH
niam 6oJiee M3BMpaTesIbHO paboTanmMx HacOCOB.

108. VYcrpoMcTBO N0 JobOoMy M3 acrnekToB 103-107, oTanuammeecd
TeM, UTO YCTPOMCTBO COOEPXUT KOMIOHEHT WJIM CUCTeMy -IJIS 3axBaTa

OOHOTO WM 0OoJiee EBelleCcTE, KOTOPEIE He CBA3HBaAKTCA C KpI/IOI‘eHHOﬁ
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JIOBYIKOM, ¥ ©OJA OTOeJLHOTO aHaJlM3a TakKuMx OoIOHOTO WM 0OoJiee
HeCBA3HBAKIMUX BemecTB.

109. VYcrporcTBOo N0 JoboMy M3 acrnekToB 103-108, oTanuanmeecd
TeM, UYTO YCTPOMCTBO COHOEPXUT KOMIOHEHTH OJS IOCTAaBKM KPUOTEHHOTO
BemecTBa, BHOpPaHHOTO M3 TPYIIHE, COCTOAMEeN U3 XUIKOTO as3oTa,
XMOKOTO apIloHa, XKUIOKOTO KUCJIOopoHa, XMAOKOTO BO3IyxXa, XUIKOTO
remud, cyxoro Jbnoa, CyXoTro JbIOa  CyCIeH3Usd, OOBIUHEIM  JIeq,
HOopMaJibHasd JiegsaHas CYyCIeH3usd BOIOSHOTO JbIOa B IIPeCcHOW BoIe,
HOpMaJibHad JieOfAHasd CYCIeH3US BOOAHOTO JibIa B COJIEBOM paccojie WJu
Jwoboe opyroe BemeCcTBO eCTeCTBEHHOTO oxJIaxIoeHusd, criocobHoe
OOCTHYL MMHMMAaJBLHOM TeMIepaTyph, HeoOXOIMMOM IJIS 3aMOpaXMBaHUA
MHTEepecCynmero BeMecTBa (BemeCcTB) Ha KPMOTEHHY JIOBYIIKY .

110. YCTpPOMCTBO nmo Jmodomy U3 acCIIeKTOB 103-109, roe
KPMOTEHHOE COoCTOSHUE JIOBYIIKM 1o MeHbIen Mepe YaCcTUYHO
OOCTUTHYTO, M YCTPOMCTBO CONEPXUT KOMIIOHEHTH IJII MexXaHUUeCKOT'O
OXJIaXIOeHMS WM  OXJIaXIOEeHUS, KOTOpPEE MOTYyT OHBTb IOCTUIHYTH,
HanpuMep, C IIOMOIBID YCTPOMCTBa KeJlbBUHAaTOpa. KeJbBMHATOP WM
IpyToe KpUOTeHHOe YCTPOMCTBO MHOJIKHO OBTH B COCTOAHMM HOOCTUUL
MUHMMAaJIbHOM TeMIlepaTypH, HeoOxoomuMoMn noJIs 3aMOpPaXmuBaHU A
MHTepecylmero BelecTBa (BemecTB) B KPMOTEHHOM JIOBYIIKE.

111. YCTpOMCTBO 1o JodoMy U3 acCIIeKTOBR 103-110, Toe
YCTPOMCTBO IOIIOJIHUTEJILHO CONEPXUT OOIIOJIHUT &JIb HEI Macc-—
CIIeKTPpOMEeTP, Tas0BHM xpoMaTorpad; VH}PaKpaCcHBM CIIEKTPOMETP;
PaMaHOBCKUM CIeKTpoMeTp; MM Jiodasg KoMOMHALMSI DTUX aHaJIUuTUUeCKUX
YCTPOMCTE.

[0196] B @mpyroM aclekTe u300peTeHMSa CIHOCODH, CHUCTEMH WU
YCTPOMCTBA, OINMCAHHEE BHIIE, OOIOJIHUTEJLHO CcoIepXaT KOMIOHEHTEH
WM DSTane OJg olpenelleHMsa I[IPOHMIIaeMOCTH ofpa3lla I[IOCPeICTBOM
OPUJIOXKEeHUS »OBYX PasHHX CHMJI, TakMxX KakK »OBa Pa3HHX »OaBJIeHMS, K
KaxgoMy ob6paslly, aHaJlM3upyeMOMy Ha IIPOHMIIAaeMOCThL, U aHaJlu3UPYIT
pa3HMUIly B BHCBOOOXIEHMM OIHOTO MM 0Oo0Jiee BemeCcTB WM KJIACCOB
BemecTB, TakuxX Kak TeKCaHb, OpY OPUIIOXEeHUM Pa3JIMUHBEIX CuJl. Jlodon
M3  OIMCAHHHX  BHIIE 102 ACIIeKTOB MOXeT  OHTb OOIIOJIHUTEJILHO
MOOMOUMUMPOBAH IIyTeM pobaBJeHMSI TakKoro HSTala WIM BRJIOUEHUS
HAaCTpOeK MJIM KOMIIOHEHTOB IJIA pealu3aluuM Mu300peTeHMS TaKuUxX IaroB.

BxanoyeHne nocpefCTBOM CCEUJIKHM M HMHTeplapeTalns
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[0197] Bce CCHUIKM, BKJOUasa NOyOJIMKalLMM, =3asgBKM Ha IIaTEeHTH U
[IaTEHTH, IMUTUPOBAHHEE B JaHHOM IOOKYMEHTe, BKJIOUEHE B HaCTOAMEeE
onMcaHMe B KauecCcTBe CCHJIKM B TOM Xe CTelleHM, KakK ecJiM OH Kaxoas
CCHUIKA OrlIIa OTIOEeJIBHO u KOHKPETHO yKaszaHa OJis BKJIIOUEHU I
IIOCPpelCTBOM CCHEUIKM U ObJIa M3JIOXEeHa B OaHHOM IOOKYMeHTe BO BCeM ee
[IOJIHOTE .

[0198] VcrioJib 30BaHMue TEePMVHOB B eIMHCTBEHHOM  UMCJIEe u
AHAJIOTMUYHHIX CCBUJIOK B KOHTEKCTe OIMCaHusd M300peTeHrsd (0OCOOEHHO B
KOHTeKCTe Iocjenyomer (opMyJH M300peTeHMA) OOJDKHO TOJIKOBATLCH
Kak oOXBaTHBawlee KaK eIOIMHCTBeHHOe, TaK U MHOXeCTBeHHOe UMCJIO,
ecJiM MHOe He YyKasaHO B HacCToAmeM »OOKYMeHTe WJIM SBHO  He
[IPOTUBOPEUNT KOHTEKCTY . TepMUHEL «Ccomepxammny, KUMEMUM» ,
KBKJIOUAINUM» UM «KCOCTOAMUN M3» CJelyeT TOJKOBATh KakK OTKPHTHE
TEepPMMHEL (TO eCTh OBHauvallMe «BKJIOUALMUM, HO He OI'PaHUUMBAIIUMCS
UMM»), €CJIM He yKaszaHO MKHoe. IlepeumncijieHMe OMalas30HOB 3HAUEHUM B
OaHHOM JOKyMeHTe IIPpOCTO IIpeldHa3HaueHO OJI TOoIr'o, UYTOOH CJIYXUTH
KpaTKuM CrHoco®oM MHAOMBUIOYAJLHOM CCBEJIKM Ha Kaxmgoe OTIeJIbHOe
3HaueHMe, IollajaKllee B STOT IOMallasOH, e€CJM B ITaHHOM IOKYMeHTe He
yKazaHO MHOe, U KaxIoe OTIeJIbHOe 3HaueHMe BKJIUaeTCcsa B OIMCaHue,
Kak eciu O OHO ORJIO OTHOEeJILHO YyKasaHO B IOaHHOM IOKyMeHTe. Bce
CIIOCOOEI, OIMCAaHHHE B IJaHHOM »OOKYMEHTe, MOIyT OBTL BEHIIOJIHEHH B
JoboM MNOIOXOOAmMeM Iopalke, eClIM MHOe He YyKasaHO B HaCTOoAMeM
OOKYMEHTe WMJIM MHOE HSBHO He IIPOTUBOPEUUT KOHTEKCTY. VICIOJIb3O0BaHME
JIOOEIX M BCexX I[IPMMEPORBR WM IIPMBEeIEeHHEX B KauduecTBe IIpUMepa
bopMYyJIMPOBOK (HAIPMMeEp, «TaKMX Kak»), I[IPeldCTaBJIEHHEIX B HACTOAIMEM
OOKYMEHTE, npernHa3HadeHo IPOCTO oIS JIydmeTro OCBEMEHN A
n300peTeHUa M He HaJlaTaeT OT'PaHMUeHMS Ha o0beM M300peTeHud, eCJu
He 3aaBJIEHO MHOe. Hu OOMH SABHK B OV CaHUMU He OOJDKEeH

VMCTOJIKOBEIBATECA Kak yKaSHBaDMMﬁ Ha KaKoM—Jmobo He 3asaBJI€HHEM

BJIEMEHT Kak CymeCTBEeHHEMN IJIs OpakKTUUeCKON peaam3aumnmu
n300peTeHuA.
[0199] [lpennouTUTeJIbHEE BapMAHTE peaju3aluy M300peTeHUd

STOIO MSO@peTeHMH OIIMCaHE B OaHHOM IOKYyMEeHTE, BKJIKYaA HVHMMﬁ
crioco®, V3BECTHEM MBO@peTaTeﬂHM IJIA pealimsallm MSO@peTeHMH.
VzMeHeHVd STUX NPenlIOoUTUTEeJIbHEX BapMaHTOB peajiM3aliuu MSO@peTeHMH

MOT'WYWT CTaTb OUYWEeBMIHBIMM IIJIA CIIelIMaJIMCTOB B OaHHOM 0BJIaCTM TexXHUKU
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Iocyie IIPOoUTeHMA NIpelleCTBYRIMETO ONMCcaHMAg. ABTOPH UN300peTeHUd
OXMIOAKT, UTO KBAJIUOUUMPOBAHHEE CIelMaJIMCTH OYyIOyT MCIOJL30BaTh
Takue BApUaHTH B 3aBUCHUMOCTM OT OOCTOATEJLCTE, M  aBTOPH
M300peTeHUAa OpenrnojlarainT, UYTO M300peTeHMe OyIOeT pealiM30BaHO Ha
NpakTruKe mMHauve, UYeM KOHKPETHO OIMCaHO B JaHHOM JOOKYMeHTe.
COOTBETCTBEHHO, HSTO M300peTeHMe BKJKOUaeT B Ccebd BCe MOOMOUKALIUU
¥ DKBUBAJIEHTH IIpeIMeTa, IIepeurcJIeHHOTO B IOpuJlaraeMom odpopMyJie
n300peTeHUda, Kak 5STO paspelleHo IIPMMEHMMEM 23aKOHOOATeJIbCTBOM.
Bojiee mToro, Jwobad KOMOMHALIMA BHIIEONMCAHHEIX HSJIEMEHTOB BO BCeX
BO3MOXHEIX WUX BapMaHTax oOXBaThHBaeTCd M300peTeHMeM, eCJIM MHOe He
yKaszaHo B IOaAaHHOM IHOOKYMEHTe MM MHOe SABHO He IIPOTUBOPEUUT

KOHTEKCTY .
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$OPMYJIA MBOEBPETEHNA

1. Cnoco6 aHaJlMBa MaTepuaja U3 TeoJIOTMUeCcKoTo IujacTa,
BRKJIIOU AOMNN &

a. llonyuyeHMe aHaJlu3uUpyeMoTro obpaslla MaTepuala, II0JYUeHHOTO
13 TeoJIOTMUECKOTO IlJacTa;

b. BozmencTBre Ha obOpasell MNOCPEeOCTBOM OIHOM MM OoJiee CUJI,
CIIOCOOHEIX CXMMaThL MaTepMrall 3alaHHOM TBepIOoCTM WM IJIaCTUUYHOCTHU;
n

c. OmnpenejieHre BeJIMUMHHE CXaTua obpasla.

2. Cmoco6 no n. 1, oTaMyuamommMyucd TeM, UYTO CHoCc0o0 BKJIUaeT
OOHOBPEMEHHOE CXaTMe MHOXeCTBa CTOPOH obpa3zla.

3. Cnoco6 mo mn. 2, OTJAMUYalIUMCA TeM, UYTO CIHOoCOO BKJOYaeT
M30TOMIHOEe CXaTue obpasla.

4, Cnoco® mo JmobomMy M3 . 1-3, OTJIMYalIUMCS TeM, UTo
obpasel] MIOJYUYalnT M3 HedTAHOM CKBaXMHEH.

5. Cnoco6 mno n. 4, omJaMuaommmca TeM, uYTo ofbpasz3ell BHOUPAT
13 BHPE3KM M CceueHMudA obpas3lla KepHa.

©. Crioco® 1o . 5, OTJIMY AU C S TeM, UTo oBpasel
opencraBJjgeT CcoOOM BHPE3KY.

7. Cnoco® mo JmwobomMy M3 IHOII. 1-6, OTJMYUAKIUNICI TeM, UYTO
crioco® BHIIOJIHSAIT, II0 MeHbIleM Mepe Ha 10 ofpasuax, I[IOJYUEeHHHEX Ha
yuacTKe HedTSHOM CKBaXMUHEH.

8. Crnoco6 mno JgodomMy M3 oOII. 1-7, OoTJMYUAIMUNICI TeM, UYUTO
obOpasus CcomepXaT MHOXeCTBO o00pa3loB, IOJYUYEHHEX U3 MHOXeCTBa
pPas3JMUHEIX ITJIYOMH MaTepualja, IpuueM pasHMIa B TUIyOMHe MexnOy
obpasllaMM COCTAaBJISET, IO MeHbllel Mepe okoJio 15 cm (0,5 dyra).

9. Cnoco® mno JmwboMy M3 nm. 1-8, oTaMuanmmMica TeM, YUTo
ob6paslLl comepxar MHOXEeCTBO MaTepraljioB, TIOJIYUEeHHBIX nus3
OTpaHMUeHHOM BepTHMKAaJLHOM 3B0OHH MeHee ueM oOkoJio 12 M (40 ¢yToB),
HO M3 MHOXeCcTBa MeCT B OTI'PaHMUeHHOM BepTHMKAaJILHOM 30He, KOTOpLHe
TOPM30OHTAJIELHO Ppa3nejyieHsl oT 15 cm (0,5 o¢yToB) mo 30 M (100)
dyTOB.

10. Cnoco® no JmwdboMy M3 OI. 1-9, oTjaMUammuicsa TeM, YTo
crioco® BKJOYaAeT aHaJlM3 I[I0 MeHblel Mepe 10 o00paslioB C pPasHHX

TJIyOUH .
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11. Cnoco6 mno Jmbomy M3 . 1-10, oTJMUammMMiCca TeM, UYUTO
crioco® BKJOUaeT aHaJlu3, I[I0 MeHbmel Mepe 10 oBpa3loB B Opernejax
BepTUKaJbLHOM BOHE MeHee uUeM OKoJio 7,6 M (25 dyToB), HO KOTOPHE
OTHOeJIeHH OpyI OT IOpyra TOPM30HTAJILHEIM PacCCTOSHMEM, COCTAaBJIAIVM
10 MeHbllel Mepe okoJo 15 cMm (0,5 dyTa).

12. Cnoco6 no Jmbomy M3 . 1-11, oTJaMUamnmuica TeM, UYUTO
crioco6 BKJUaeT aHaiams 15-2500 o6pas3uosB, nOpuueM Oojiee 50%
0Bpas31oB I[IOJIydYalT M3 MECTOIOJIOKEHMSI, KOTOpoe OTJMyaeTcsa OoOT
MECTOIIOJIOXKEHUSS BCex OpyTux o0pas3loB I[I0 MeHbIeyw Mepe Ha 15 cm
(0,5 dyra) mno BepTuKadIM u/mam He MeHee 15 oM (0,5 odyTa) 1o
TOPU3OHTAJIN .

13. Cnoco6 no JmwboMy M3 o. 1-12, oTJAMUAKIMUNCS TeM, UTO
crioco® OOIIOJIHUTEJIbHO BKJIOUAET BEIIIOJIHEHME MMHEPAJIOTUUECKOT O
aHamsa; oubdparLMo PEHTT€HOBCKUX Jyden; PEHTTIeHOBCKYIO
bryopeclieHnmio; U/UIM  U3MepeHre of0meTo COomepXaHMs OpTraHuueCKUX
BelleCTB; oBpasua, OIPYyITMX 06pa3LoB MaTepuala VI caMoT o
MaTepuala.

14. Cnoco® mno Jjobomy M3 HOrI. 1-13, oTaMyanmmUics TeM, UYUTOo
crnoco® IOOMOJIHMUTEJIBHO BKJIOUAET BEHIIOJHEHMEe aHaJM3a [IPOHUIIaeMOCTU
10 MeHbIIeM Mepe IJIS OOHOTO U3 o00pa3loB, BKJILUaKIUMA B cebsd
OpUJIOXeHMe II0 MeHblley Mepe IIepBOT0 JaBJieHMsS K obpasuy u
OTIeJIbHOEe MNPUJIOXEeHMe BTOPOTO IaBJIeHMSa K obpaslly, IIpM STOM IIepBoe
M BTOpOEe IaBJieHMA (a) »OOCTaAaTOUHO pa3JiMuHH U (b)) Kaxmoe M3 HUX
OBOBIUHO 20beKTUBHO, UyTOOH, 10 MeHbIeM Mepe B OonpeneJyieHHEX
YCJIOBUAX BHSBHBATL BHIOEJIeHMEe OOHOTO MM 0oJiee PasJIMUHHX KOJIMUEeCTB
omHOTO WM ©oJilee 1LIEJIEBEIX BeMeCTB, u crnoco® OOMNOJIHUTEJIBHO
BKJIOUAET OILIeHKY BHIOEJEHMS OIHOTO MM O0oJiee I1LeJIEBEIX BeMeCTB IJIA
OLIEHKM IIPpOHMIIaeMOoCTM obpaslia.

15. Crnoco6 mo JmobomMy M3 aclnekTor 1-14, oTJMUaARIMICS TeM,
uTo crioco® BHIIOJIH AT Ha obpazuax, KOTOPHE comepxaTcs B
KOHTelHepe nJa o00pas3loB, KOTOPHM CIOCOBeH K CXaTUo 10O IelCTBUEeM
onHOM wmiIM OoJiee CHUII.

16. Cnoco® mno Jjwbomy w©3 nOmn. 1-15, omiamuammmiics TeM, YTo

Crioco® OOTNOJIHUTEJILHO BKJIIOUAET:
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i. BozmeNcTBMe Ha oOpasell MNOCPEeOCTBOM OIHOM MM ©OoJjiee CuUJII,
UTOOH BEICBOOOOUTE IepPBHM raszs, comepxammi aHalIM3upyeMoe
KOJIMUECTBO OIOHOTO MM OoJiee JIeTyUMX BEMEeCTB;

ii. VYiaBauMBaHMEe ¥ KOHIEHTPHPOBaHME IIepBOTO YJaBJIMBAEMOTO
rasa B omnpenejyieHHOM Cpeme WJIM C OlIpeleJIeHHOU cpemon B
aHaJIMBUPYEMOM KOJIMUEeCTBe OJIA [OJIyUYeHMS aJIMKBOTH;

iii. BrcBoboxIeHMe aJIMKBOTH M3 obpasla;

iv. BrcBoboxIeHUe JIeTyuMX BeOecTB M3 aJIMKBOTH B BUIe
BHICBODOOXIEHHEX I'a30B B IIpelcKal’lyeMOoM I[IOCJIeOOoBaTeJIbLHOCTH; U

V. AHaJIM3 XUMMUUECKOTO COCTaBa JeTyuHux BelecTB, I[I0 MeHbIen
Mepe OIHOTO M3 JIeTYUMX BEIEeCTB OJ4 [NOJIYUeHMS aHallM3a aJIMKBOTH.

17. Cnooco® 1o 1. lo, OTJIMYAlIMMCS TeM, UYTo aJIMKBOTa
COmepXuT CcyO—aJIMKBOTY KOHIOEHCUPYEeMOT'O T'a3a, KOTOPHM YJaBJMBaeTCH
IIepBOM JIOBYMKOM M aHaJIu3UpyeTCcsa C IIOMOMLI IIepBOTO aHaJlu3a, U
cy®—aJIMKBOTY HEKOHIEHCHUPYEeMOTO TI'a3a, KOTOPHM OTHeJIbHO oTbupaeTcs
U3 IepBOoM CyO0—-aJIMKBOTHL ¥ OTIOEeJILHO aHaJlu3upyeTcsa IIOCPeICTBOM
BTOPOTO aHajluz3a.

18. Cnioco® mo mn. 16 wmim 17, oTJMUaRmUiCS TeM, 4YTO STal i
criocoba BKJIOUAET BO3IEeMCTBMe Ha ofpas3ell, II0 MeHblleM Mepe OOHUM
IoaBJIeHMEeM, COCTAaBJIAKNIMM II0 MeHbmel Mepe 1 Mwmbap U MeHee 1
aTMoOChep:H.

19. Crnoco® mo n. 18, oTaMuamommMicsgd TeM, UYTO CIOC0o0 BKJIOUAET
BO3IeMcTBMe Ha oOpasell OaBJIeHMeM OT OKoJIo 1 Mumbapa IO OKOJIO
100 mmnmbap.

20. Cnoco® mno mn. 18 miam 19, oTanuamommuicdad TeM, UuTO obpas3el
IogBeprailnT BaKyyMHOMY -IaBJIEHMIO B TeueHMe IIepuoIda BpeMeHM OT
okoJio 0,25 MMHYT OO OKOJIO 15 MMHYT.

21. Crnoco6 no JjobomMy M3 On. 16-20, oTJMUaAKMMICS TeM, UYTO
aHaJM3 XMMMUEeCKOT'0 CocTaBa JeTyuux BemecTB (2Tam v crocoba)
BRJIIOUAET aHaJams JeTyumx BemeCTB c VICIIOJIbL 30BaHMEM Macc-—
CIIeKTpOMeTPUM MM IpyToT'o crnocoba aHalIu3a.

22. Crnoco6 no JmwboMy M3 nm. 1-21, oTaMUanIMicdad TeM, UYTo
crnoco® BKIKUaeT cOOp M aHalu3 IO MeHbmeld Mepe 10 oBpas3sloB BHYTPHU
AKTUBHOM HebTaHOM CKBaXVHE, Takou Kak CKBaxuHa, KoToOpada

HaXoInmTc4Ad B IIpolieCcce aKTMBHOTIO GypeHMH, M VMHTepBaJI PacCCTOAHMA
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MeXIy aHaJu3oM obpas3lla M Y4Y4aCTKOM aKTUMBHOTO OypeHMS UM aHalu3a
o0Bpa3l0oB COCTaBJIAET MeHee oOkoJio 15 m (50 ¢yToB) .

23. Crnoco6 no JmwboMy M3 IOI. 1-22, OoTJIMUAIMNCS TeM, UYTo
crioco® HOOMNOJIHUTEJIBHO BKJIKUYAET M3MEPEeHMEe KOJUMUEeCTBa OIOHOTO WIM
BoJjiee coeIVMHEHMM, BHOPAHHEIX M3 TPYIIOH, COCTOANEN M3 MypPaBbMHOM
KMCJIOTHE, YKCYCHOM KMUCJIOTEH, YIOJBbHOM KMCIOTH, OuMKapdoHaTa, OOHOTO
i ©oJjiee yrieponoponos C1-Cb, Bomopoma, TIeJmud, as30Ta, apl'oHa,
KMCJIoOpona, cepoBOIOpOIAa, KapBOoHWIICYJILEOUIa, cepoyrJepona,
OMOKCHIOa CepH, MOHOOKCHIA YyIJlepoha, OMOKCHUIa YyIJlepola WM BOIH,
KOTOPHE CBA3aHE C o00pasloM ¥ BHCBODOXIAKTCA M3 obpasla U
OBHapyXMBAaKTCA IIPU BHIIOJIHEHUM CIlocoBa.

24 . Crnocof® aHaJM3a BeMeCcTB B MaTepuale, BKJIIOUAINN

a. lonyuyeHre aHalIM3MpPyeMoI'o ofOpaslila MaTepuala;

b. BosmelcTBMe Ha obOpa3ell INOCPeICTBOM OIHOM wuIu 0oJee CWI,
YyTOORI BEICBOOOIUTH [IePBEM ras, conmepxamun aHaJnsupyeMoe
KOJIMUECTBO OOHOTO WM DoJiee JIeTyuMX BeIeCTB;

C. VYiaBJIMBaHME U KOHLUEHTPMPOBAaHME IIepBOT0 VYJaBJIMBaAEeMOI'O
rasa (TakoTo KakK KOHOEHCUPY EMHIM ras B cucTeMe, KoTOopad
OCHOBEIBAETCS Ha KOHIOeHcalMM Ta3a) B OIpedeJlIeHHOM cpene WM C
olpeneJIeHHOM CpeInoy B aHalM3UMPYeMOM KOJMUeCTBe IJIS TeHepPUPOBAHUSA
AJIMKBOTH;

d. BrmeJsieHMe aJIMKBOTH U3 obpasla;

e. BricRoOOXIOeHMe JIeTyuMx BemecTB M3 aJMKBOTH B  BUIE
BHIOEJIEHHEIX T'al30B B IIPeldcKa3yeMoM IIOoCJIedOoBaTeJIbHOCTU; U

f. AHaIM3 XUMMUUECKOTO COCTaBa JeTyuHux BelecTB, I[I0 MeHbIen
Mepe OIHOTO M3 JIETYUMX BEmEeCTB IOJIA I[IOJIYYeHMS aHaJlM3a aJIMKBOT.

25. Crioco® 1o 1II. 24, OTJIMYUAIUICI TeM, yTO aJIMKBOTAa
COOEPXMT KOMIIOHEHT KOHIeHCHUPYeMOTO Ta3a, KOTOPHM YyJaBJIMBaeTCcsd
IepBOM JIOBYMKOM, U KOMIIOHEHT HeKOHIeHCHMPYeMOT'O Tasa, KOTOPHM’
OTIeJIbHO coBupalkT M OTIeJIbHO aHaJM3MPYKT I[IPM BHIIOJHEeHMM crocoba.

26. Crnoco6 mo mn. 24 wim 1I. 25, oTaMuamnmmMicg TeM, UYTO CIOoCo0
nmomBepraeT obpasell BO3IEMCTBUI II0 MeHbIleM Mepe OOHOTO IaBJIeHUA,
CoCcTaBJdRMero IO MeHblleV Mepe 1 Mmmbap M MeHee 1 aTMOChepH.

27. Crnocof® mo m. 26, oOTJMUaIUMiCcd TeM, YTO CIoCcOoD BKJIOUaAET
BO3IelcTBMe Ha oOpasell OaBJleHMeM OT OKoJio 1 Mumbapa IO OKOJIO

100 mminmbap.
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28. Cmooco® 1mo mn. 26 win 0. 27, oTJIMYanmuUica TeM, UYTo
oBpazell NOIBeprawT BakKyyMHOMY IaBJIEHMI B TeuUeHMe IIepuolla BPEeMeHMU
oT okoJio 0,25 MMHYT OO OKOJIO 15 MMHYT.

29. Crnoco6 no JjoboMy M3 III. 24-28, oTJMUARIMICS TeM, UYTO
ooHa wuIM 0OoJiee CWMJI BKJIOUaAeT OOHOBpPEeMeHHOe BO3IeMcTBMe Ha obpasel
CUJIHL  pas3pylleHud C IOBYX WM 0oJlee CTOPOH, HeoOd43aTeJIbHO B
OOIOJIHEHME K IIPWJIOKEeHMI OIOHOM MM ©0oJiee OPYIMX CUI K obpaslly,
HaopyMep, »OaBJIeHMSA BakKyyMa, koJjefaTeJIbHOM DHEepPIUM WIM BSHepIUHn
MUBJIyUYeHMa, TaKue KaK Jia3epHoe BO30OYyXIeHMe, WMIM KOMOMHaUUA JIO0OTO
WM BCexX W3 HUX, U CIHOoCOO HOOMINOJIHUTEJIBHO BKJIOUAET OlpelelJleHre
[JIaCTUYHOCTU WMJIM  TBepmoCcTu obpasla IIyTeM UM3MEepeHud  CXaTusd
oBpaz3lla M3—3a CUJIE paspylleHud.

30. Cmooco6 no JmbomMy M3 . 24-29, oTJaMUYalIUMCcsS TeM, UYTO
aHaJin3 XMMMUEeCKOT'O COCTaBRa JeTyuMxX BelleCTB BKJIOUaeT I[IOoOBeplaHue
JIeTYyUUX BElleCTB MaCC—CIEeKTPOMETPUM WJIM IPpYyI'OMYy CIOCOOY aHalms3a.

31. Cnoco6 mno n. 30, omIMUamuicsa TeM, UYTO »2Tall YJaBJMBaHUS
BRJIOUAET KPUOTEHHHM 3axXBaT KOHIEHCHUPYEeMOTO Taska.

32. Cnoco6 no Jmbomy M3 mHOrI. 24-31, oTJaMUanIUMCS TeM, UYTO
croco®b BKJIOUAET 3MepeHue KoJIMuecTBa OIOHOTO VI BoJee
coeIMHEeHUN, BHIOpaHHEX U3 TPYIIH, cocToAme U3 MYypPaBbMHOM
KMCJIOTHE, VYKCYCHOM KMCJIOTH, YTOJBbHOM KMCJOTH, OIOHOTO MWIM O0oJee
yrmJjepomoponoB Cl-C5, ©OukapboHaTa, MypPaBbMHOW KMCJIOTH, YKCYCHOM
KMCJIOTHI, YIUIEKUCJIOTEH, OukapboHaTa, OIOHOT'O WJIN toJiee
ynJjeBomopomoB C1-Cb, Bomoponma, TIeusa, as30Ta, aploHa, KUCJopona,
cepoBOIOpPOIAa, KapBOoHMJICYIbOUIOA, cepoyImJiepola, OMOKCHUIa  CEPH,
MOHOOKCHIa yIJlepola, IMOKCHMIa YyIJlepola WJIM BOIHE, MOHOOKCHIA
yIoJlepona, IOMOKCHUIa yIJlepolla MM BOXEB, BEHCBOOOXIaeMHX M3 obpas3lia.

33. Cmooco6 1no JmobomMy M3 II. 24-32, oOTJIMYAIUMCS TeM, UTO
crnoco® IOOMNOJIHUTEJNIEHO BKJIOUYAET BHIIOJHEHME aHaJM3a [IPOHMIIaeMOCTU
IO MeHbIleM Mepe OJIA OOHOTO U3 o00pa3loB, BKILUaIUMA B cebd
OpUJIOXeHMe II0 MeHblley Mepe IIepBOTo IaBJeHMSa K obpasuy u
OTIeJIbHOE IMPWUJIOXEHME BTOPOTO IaBJIeHMSa K ofpaslly, IIpUM B3TOM IIepBOe
VM BTOpOe IaBJieHUA (a) »OOCTaAaTOUYHO pa3JiMuHH U (b)) Kaxmoe M3 HUX
OOHUHO 20PeKTUMBHO, UTOOH IO MeHBIIEM Mepe IIPU BHOPAHHHX YCJIOBUAX
BH3HBATE BHCBOOOXIEeHMEe OIHOTO WIM 0oJiee Pa3JIMUHEIX KOJMUECTRB

OIOHOTO I DoJiee LIeJIEBEX BemecCcTB, n crioco® IOOIIOJIHMTEJIEHO
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BKJIOUAET OLIEHKY BEHCBOOOXIOEeHMSI OINHOTO WM O0oJiee I1IeJIEBEX BeleCTRB
IOJId OL€HKM ITPOHMIaeMOCTU O@paBU,a.
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